
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 
 

 
Ʉɚɮɟɞɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɦɚɲɢɧ 

 
 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________ Ⱥ. Ⱥ. Ⱥɧɞɪɢɹɫ 
      ɩɨɞɩɢɫɶ        ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«___»__________2022 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

08.03.01 – ɋɬɪɨɢɬɟɥɶɫɬɜɨ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɌȺɋȿȿȼɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ɌȺɋȿȿȼȺ. ɄɈɇɌɊɈɅɖ 

ɎɂɅɖɌɊȺɐɂɈɇɇɈȽɈ ɊȿɀɂɆȺ ȼ ɋɄȺɅɖɇɈɆ ɈɋɇɈȼȺɇɂɂ ȻȿɌɈɇɇɕɏ 
ɉɅɈɌɂɇ. ɗɉɘɊɕ ɉɊɈɌɂȼɈȾȺȼɅȿɇɂə  

ɬɟɦɚ 
 
 
 
 
 
 
 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ  _____________  ɢɧɠɟɧɟɪ 2-ɣ ɤɚɬɟɝɨɪɢɢ       ȿ. ɇ. Ɋɟɲɟɬɧɢɤɨɜɚ 
                                              ɩɨɞɩɢɫɶ, ɞɚɬɚ              ɋɆȽɌɋ Ɏɢɥɢɚɥɚ ɉȺɈ                   ɢɧɢɰɢɚɥɵ ɮɚɦɢɥɢɹ 
                                                      «ɊɭɫȽɢɞɪɨ» – «ɋɚɹɧɨ- 
                                                      ɒɭɲɟɧɫɤɚɹ Ƚɗɋ ɢɦɟɧɢ 
                                                      ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ»                     
                                                                                      ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ                                 
 
ȼɵɩɭɫɤɧɢɤ      _____________                                                          ɋ. Ⱥ. Ⱦɟɧɤ 
                                                  ɩɨɞɩɢɫɶ, ɞɚɬɚ                                                                                              ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪёɦɭɲɤɢ 2022 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ɍɚɫɟɟɜɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ. Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ. ɗɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ»  

ɧɚɡɜɚɧɢɟ ȼɄɊ  

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ:  
 
 
Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ  
 
 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 
________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

  



3 
 

ɋɈȾȿɊɀȺɇɂȿ 
 
ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɌȺɋȿȿȼɋɄɈɃ Ƚɗɋ ............................................. 7 
1. Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ .................................................................................. 8 

1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ............................................................... 8 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ............................................................................. 8 
1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹ .......................................................... 11 
1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ............................................................................... 11 
1.5 Ⱦɚɧɧɵɟ ɨɛ ɷɧɟɪɝɨɫɢɫɬɟɦɟ .......................................................................... 11 

2. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ....................................................................... 11 
2.1 ȼɵɛɨɪ  ɪɚɫɱёɬɧɵɯ  ɝɢɞɪɨɝɪɚɮɨɜ  ɦɚɥɨɜɨɞɧɨɝɨ  ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢ 
ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ ......................................................................... 11 

2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) ............................... 13 
2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) ................................... 14 
2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ .......................................... 15 

2.2 Ȼɚɥɚɧɫ ɗɧɟɪɝɢɢ .......................................................................................... 16 
2.2.1 Ƚɨɞɨɜɵɟ  ɝɪɚɮɢɤɢ  ɦɚɤɫɢɦɚɥɶɧɵɯ  ɢ  ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ  ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ .................................................................................................. 16 
2.2.2 Ɋɚɫɱɟɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ Ƚɗɋ ɩɨ ȼɏɄ ɢ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɹɦ ........................................................................................................ 17 
2.2.3 Ɋɟɠɢɦ  ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ .......................... 20 

2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ....................................................................................... 20 
2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ................................................ 21 
2.3.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ........................................... 22 

2.4 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɝɨ ɝɨɞɚ ................................ 24 
2.5 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ........................................................................................... 25 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ .................................................. 26 
3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ....... 26 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ........................................................ 30 
3.3 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ......................................................... 31 
3.4 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................. 34 
3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ...................................................... 37 

3.5.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ..................................................................... 37 
3.5.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ .............................................................................. 38 

3.6 ȼɵɛɨɪ Ɇɇɍ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ................................ 39 
4 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ .................................. 40 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ .............................................................. 40 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ..................................... 40 

4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ .............................. 40 
4.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ..................................................................... 43 



4 
 

4.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ .................................. 43 
4.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ......................................... 44 
4.2.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ .......................................................................................... 46 
4.2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɨ Ʉɪɢɝɟɪ-
Ɉɮɢɰɟɪɨɜɭ ..................................................................................................... 47 
4.2.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ .................................... 48 
4.2.2.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ................................................................ 50 
4.2.2.7 Ɋɢɫɛɟɪɦɚ ............................................................................................ 52 

4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ....................................................... 54 
4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ .......................................... 54 
4.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ ...................................................... 56 
4.3.3 Ȼɵɤɢ ...................................................................................................... 56 
4.3.4 ɍɫɬɨɢ .................................................................................................... 57 
4.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ............................................................ 57 
4.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ....................................................................... 57 
4.3.7 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ............................................................... 58 
4.3.8 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ .............. 58 

4.4 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧ ................................. 58 
4.4.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ ............................................................................................................ 59 

4.4.1.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ .................................................................... 59 
4.4.1.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ ................................................ 60 

4.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ................................................................................ 60 
4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ........................................... 60 

4.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ ................................................................. 60 
4.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ...................................................... 61 
4.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ................................... 62 
4.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ........................................................ 62 
4.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ................................................................................... 63 
4.6.6 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ................................................................... 63 
4.6.7 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ................................................................. 64 
4.6.8 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ............................................................................... 64 

4.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ................................ 65 
4.7.1 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ. Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɥɨɬɢɧɵ 65 

4.7.1.1 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ......................................................................... 66 
4.7.1.2 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 
ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ......................................................................... 68 



5 
 

4.7.1.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ.......................................................... 70 
4.7.1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ............................................... 72 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ ................................. 73 
5.1 ɉɟɪɢɨɞɵ ɢ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ ....................................................... 73 

5.1.1 I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ .................... 73 
5.1.1.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ 
ɱɟɪɟɡ ɫɬɟɫɧёɧɧɨɟ ɪɭɫɥɨ ................................................................................. 74 

5.1.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ II ɨɱɟɪɟɞɢ 
ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ .......................................... 76 

5.1.2.1 Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ .. 79 
5.1.2.1.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ .............................................................. 79 
5.1.2.1.2 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ............................................. 80 

5.1.2.2 Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ .................... 81 
5.1.2.2.1 ɉɟɪɜɨɨɱɟɪɟɞɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ ..................................................... 81 
5.1.2.2.2 ȼɨɞɨɩɨɧɢɠɟɧɢɟ ............................................................................ 82 

5.1.2.3 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ...................................................................... 82 
5.1.2.3.1 ȼɵɟɦɤɚ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ ....................................... 84 

5.1.2.4 ȼɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ .................................................. 86 
5.1.2.4.1 Ɉɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ................................................................. 86 
5.1.2.4.2 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ .................................................. 87 
5.1.2.4.3 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ............................................... 87 
5.1.2.4.4 Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ ................................................................... 88 
5.1.2.4.5 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ ..................................................................... 88 
5.1.2.4.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ............. 89 
5.1.2.4.7 ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ........................................................................... 89 
5.1.2.4.8 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ ............................................ 90 
5.1.2.4.9 ȼɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ .......................................... 90 

5.1.3 II ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ .................................................................. 92 
5.1.4 III ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ................................................................................................. 92 
5.1.5 IV ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, 
ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ........................................ 92 

5.2 ȼɟɞɨɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ...... 93 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ............................................................................................... 93 
6. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ........................................................... 94 

6.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ............................................................................. 94 
6.1.1 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ............. 95 

6.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ .............................................................................................. 97 
6.2.1 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ .............................................................. 99 

7 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ........................................................................... 100 
7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ............................................... 100 



6 
 

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ................. 101 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ............................... 102 
7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ............................................ 104 

7.4.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ ............. 104 
7.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱёɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ ............................................................... 104 

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ..................................................................................................... 105 

8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ .......................................................... 106 
8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢɢ ................................................................................................... 106 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ................................... 106 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ........................................................ 106 
8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ............................................................................ 109 

8.2 Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ ....................................................................................... 109 
8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ...................................................................... 110 
8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ .......................................................... 110 

8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ....................................................... 110 
8.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ........................................................... 111 
8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ................................................................ 112 

8.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ........................................................................ 112 
9 Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɜ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ 
ɩɥɨɬɢɧ. ɗɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ....................................................................... 114 

9.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ .... 114 
9.1.1 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ............................................................ 115 
9.1.2 ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ 
ɪɟɠɢɦɨɦ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ ...................................................... 116 

9.2 Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ ........................ 116 
9.2.1 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ............................ 118 
9.2.2 Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ............................ 121 

9.3 ȼɵɜɨɞɵ ..................................................................................................... 125 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ............................................ 127 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ ................................................................................................ 129 
ɉɊɂɅɈɀȿɇɂȿ Ȼ ................................................................................................. 131 
ɉɊɂɅɈɀȿɇɂȿ ȼ ................................................................................................ 133 

 
  



7 
 

ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɌȺɋȿȿȼɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ. 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ:Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, Ɇɨɬɵɝɢɧɫɤɢɣ ɪɚɣɨɧ. 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ: 342,27 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ: 415,90 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%: 

1312,02 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ: 175,63 ɦ3/ɫ. 
5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ 114,00 ɦ; ɍɆɈ 109,36 ɦ; 
ɜ) ɨɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɥɧɵɣ 6,20 ɤɦ3; ɩɨɥɟɡɧɵɣ 3,02 ɤɦ3. 
6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵ: 19,00 ɦ; 
ɛ) ɪɚɫɱёɬɧɵɣ: 13,80 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ: 11,50 ɦ. 
7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ 127 Ɇȼɬ; ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 95 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ:366 ɦɥɧ. ɤȼɬ·ɱ; 
ɜ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: 2481. 
8. ɉɥɨɬɢɧɵ: 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ: ɝɥɭɯɚɹ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ: ɝɥɭɯɚɹ, ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ: ɦɚɬɟɪɢɚɥ - ɛɟɬɨɧ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ 399 ɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ 22,4 ɦ. 
9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɪɢ ɩɨɦɨɳɢ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɩɪɨɥёɬɨɜ: 2 ɲɬ, 2,5 ɦ. 
10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɪɭɫɥɨɜɨɣ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 3 ɲɬ; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ: ɞɨɥɟɪɢɬ (ɞɢɚɛɚɡ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ɛɟɬɨɧɧɚɹ; 
ɟ) ɪɚɡɦɟɪɵ: ɨɛɳɚɹ ɞɥɢɧɚ 60 ɦ, ɲɢɪɢɧɚ 24 ɦ. 
11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ 20-ȼ, ɞɢɚɦɟɬɪ 6,3 ɦ 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-691/40-52; 
ɜ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 88,2. 
12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 57328,50 ɪɭɛ/ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ 0,39 ɪɭɛ/ɤȼɬ·ɱ; 
ɜ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 324 ɦɟɫɹɰɚ. 
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1. Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
 

Ɍɚɫɟɟɜɫɤɚɹ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɸɝɨ-ɜɨɫɬɨɤɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 
ɩɨɞɜɟɪɠɟɧɚ ɜɥɢɹɧɢɸ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɩɨɹɫɚ ɫ ɪɟɡɤɨ-
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ.   

ɇɟ ɡɚɦɟɪɡɚɧɢɟ ȿɧɢɫɟɹ ɡɢɦɨɣ ɢ ɧɚɥɢɱɢɟ ȿɧɢɫɟɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɨɤɚɡɵɜɚɸɬ ɫɦɹɝɱɚɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɫɭɪɨɜɵɣ ɤɥɢɦɚɬ ɪɟɝɢɨɧɚ. Ɉɫɧɨɜɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɨɜɹɬɫɹ ɦɚɥɨɫɧɟɠɧɚɹ ɦɨɪɨɡɧɚɹ ɡɢɦɚ ɢ ɠɚɪɤɨɟ ɥɟɬɨ, 
ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɫ ɛɨɥɶɲɢɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ. ȼ ɨɛɥɚɫɬɢ 
ɩɪɟɨɛɥɚɞɚɧɢɟ ɢɦɟɸɬ ɫɭɯɢɟ ɫɬɟɩɧɵɟ ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɢɡ Ʉɚɡɚɯɫɬɚɧɚ, ɱɬɨ ɞɟɥɚɸɬ 
ɤɥɢɦɚɬ ɡɧɚɱɢɬɟɥɶɧɨ ɬɟɩɥɟɟ ɜɦɟɫɬɟ ɫ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜɨɞɨёɦɚɦɢ. 
Ɂɢɦɚ (ɧɚɱɚɥɨ ɧɨɹɛɪɹ -ɤɨɧɟɰ ɦɚɪɬɚ) ɯɨɥɨɞɧɚɹ. ɉɪɟɨɛɥɚɞɚɟɬ ɩɚɫɦɭɪɧɚɹ ɩɨɝɨɞɚ ɫ 
ɱɚɫɬɵɦɢ ɫɧɟɝɨɩɚɞɚɦɢ ɢ ɦɟɬɟɥɹɦɢ. ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɞɧɟɜɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɜ ɹɧɜɚɪɟ -18, -22 ɝɪ., ɧɨɱɧɵɟ - 25, - 28 ɝɪ. (ɚɛɫ. ɦɢɧ. -52 ɝɪ.). ɍɫɬɨɣɱɢɜɵɣ 
ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɜ ɤɨɧɰɟ ɨɤɬɹɛɪɹ ɢ ɞɨɫɬɢɝɚɟɬ ɤ ɤɨɧɰɭ ɡɢɦɵ 0,5-0,6 ɦ. 
ȼɟɫɧɚ (ɤɨɧɟɰ ɦɚɪɬɚ-ɦɚɣ) ɫ ɧɟɭɫɬɨɣɱɢɜɨɣ ɩɨɝɨɞɨɣ. əɫɧɵɟ ɢ ɫɨɥɧɟɱɧɵɟ ɞɧɢ 
ɫɦɟɧɹɸɬɫɹ ɯɨɥɨɞɧɵɦɢ ɢ ɩɚɫɦɭɪɧɵɦɢ, ɢɧɨɝɞɚ ɫɨ ɫɧɟɝɨɩɚɞɚɦɢ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ ɦɚɟ ɞɧɟɦ +6, + 10 ɝɪ., ɧɨɱɶɸ ɪɟɝɭɥɹɪɧɵ ɡɚɦɨɪɨɡɤɢ ɞɨ -7 ɝɪ. ɋɧɟɠɧɵɣ 
ɩɨɤɪɨɜ ɫɯɨɞɢɬ ɜ ɤɨɧɰɟ ɚɩɪɟɥɹ - ɧɚɱɚɥɟ ɦɚɹ. Ʌɟɬɨ (ɢɸɧɶ-ɚɜɝɭɫɬ) ɬɟɩɥɨɟ. 
ɉɪɟɨɛɥɚɞɚɸɳɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɞɧɟɦ ɜ ɢɸɥɟ + 19, +23 ɝɪ., ɧɨɱɶɸ +8, + 15 
ɝɪ. (ɚɛɫ. ɦɚɤɫ. + 38 ɝɪ). Ɉɫɟɧɶ (ɫɟɧɬɹɛɪɶ-ɧɚɱɚɥɨ ɧɨɹɛɪɹ) ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ 
ɩɚɫɦɭɪɧɨɣ ɩɨɝɨɞɵ, ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɞɧɟɦ ɜ ɫɟɧɬɹɛɪɟ +8, +15 ɝɪ., ɧɨɱɶɸ +2, 
+5 ɝɪ. Ɂɚɦɨɪɨɡɤɢ ɫ ɧɚɱɚɥɚ ɫɟɧɬɹɛɪɹ. ȼɟɬɪɵ ɩɪɟɨɛɥɚɞɚɸɬ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɢ 
ɡɚɩɚɞɧɵɟ. 

 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

Ɍɚɫɟɟɜɚ ɪɟɤɚ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɪɢɬɨɤɨɦ Ⱥɧɝɚɪɵ ɧɢɠɟ 
Ȼɚɣɤɚɥɚ ɫɨ ɫɪɟɞɧɢɦ ɪɚɫɯɨɞɨɦ ɜɨɞɵ ɜ ɭɫɬɶɟ ɨɤɨɥɨ 760 ɤɭɛ. ɦ/ɫ ɢɥɢ 24 ɤɭɛ. ɤɦ ɜ 
ɝɨɞ.  ɒɢɪɢɧɚ ɪɟɤɢ 520-730 ɦ, ɝɥɭɛɢɧɚ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 1,4 ɞɨ 2,5 ɦ, ɫɤɨɪɨɫɬɶ 
ɬɟɱɟɧɢɹ 0,8-1,4 ɦ/ɫɟɤ, ɝɪɭɧɬ ɞɧɚ ɬɜɟɪɞɵɣ. ɍɪɨɜɟɧɶ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɜɟɫɟɧɧɟɝɨ 
ɩɨɥɨɜɨɞɶɹ ɩɨɞɧɢɦɚɟɬɫɹ ɞɨ 2-3 ɦ ɜɵɲɟ ɦɟɠɟɧɧɨɝɨ. Ɇɟɠɟɧɶ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɧɚɱɚɥɟ ɚɜɝɭɫɬɚ. Ⱦɥɹ ɪɟɤɢ ɯɚɪɚɤɬɟɪɧɵ ɡɧɚɱɢɬɟɥɶɧɵɟ ɢɡɦɟɧɟɧɢɹ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ, 
ɱɬɨ ɧɚɯɨɞɢɬ ɜɵɪɚɠɟɧɢɟ ɜ ɪɚɫɯɨɠɞɟɧɢɢ ɡɧɚɱɟɧɢɣ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ 
ɫɥɭɱɚɟ, ɟɫɥɢ ɨɧ ɜɵɱɢɫɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɡɧɵɯ ɩɟɪɢɨɞɨɜ ɧɚɛɥɸɞɟɧɢɣ. 
ɇɚɩɪɢɦɟɪ, ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ 1990 ɝɨɞɚ ɫɨɫɬɚɜɢɥ 474 ɤɭɛ. ɦ/ɫ, ɚ 1960 ɝɨɞɚ — 
1028 ɤɭɛ. ɦ/ɫ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɛɨɥɟɟ ɱɟɦ ɞɜɭɤɪɚɬɧɨɦɭ ɢɡɦɟɧɟɧɢɸ. Ⱦɥɹ ɥɟɬ ɫɨ 
ɡɧɚɱɢɬɟɥɶɧɵɦ ɝɨɞɨɜɵɦ ɫɬɨɤɨɦ ɯɚɪɚɤɬɟɪɧɵ ɬɚɤɠɟ ɛɨɥɶɲɢɟ ɜɟɫɟɧɧɢɟ ɩɚɜɨɞɤɢ — 
ɜ ɦɚɟ ɬɨɝɨ ɠɟ 1960 ɝɨɞɚ ɢɦɟɥ ɦɟɫɬɨ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ, 
ɪɚɜɧɵɣ 4450 ɤɭɛ. ɦ/ɫ. ȼ ɨɬɞɟɥɶɧɵɟ ɞɧɢ ɩɪɢɬɨɤ ɜɨɞɵ ɢɡ Ɍɚɫɟɟɜɨɣ ɜ Ⱥɧɝɚɪɭ ɦɨɠɟɬ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɵ, ɤɨɬɨɪɵɣ ɧɟɫёɬ ȿɧɢɫɟɣ ɜɵɲɟ ɫɥɢɹɧɢɹ ɫ 
Ⱥɧɝɚɪɨɣ.  
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Ʉɪɢɜɵɟ  ɫɜɹɡɢ  ɪɚɫɯɨɞɨɜ  ɢ  ɭɪɨɜɧɟɣ  ɜɨɞɵ  ɜ  ɧɢɠɧɟɦ  ɛɶɟɮɟ  ɞɥɹ  ɥɟɬɧɟɝɨ  
ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1.  

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɍɚɫɟɟɜɚ 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. 
ɝɨɞ1904 74 56 56 186 875 507 453 332 309 191 89 89 268 

1905 82 63 63 227 1124 441 424 534 405 273 147 126 326 
1906 40 28 26 99 980 650 342 522 451 284 132 83 303 
1907 57 40 37 114 1181 763 491 482 401 275 61 66 331 
1908 57 40 40 59 1009 365 565 354 289 209 105 96 266 
1909 88 64 64 296 1101 591 746 566 565 359 137 114 391 
1910 81 61 58 74 1039 598 439 533 391 265 102 107 312 
1911 73 54 55 85 1068 598 439 533 391 265 116 92 314 
1912 77 58 57 76 733 677 828 501 322 222 103 95 312 
1913 75 54 54 209 796 598 439 533 391 265 124 100 303 
1914 81 61 58 141 806 554 465 512 485 299 102 107 306 
1915 54 39 40 271 1154 531 439 423 405 271 96 84 317 
1916 75 54 54 210 1080 603 442 538 395 268 125 100 329 
1917 79 44 49 154 932 440 424 533 405 273 111 95 295 
1918 87 63 61 78 740 683 834 504 325 223 111 102 318 
1919 79 44 49 154 860 769 293 292 270 151 111 95 264 
1920 74 54 53 208 791 604 338 366 262 141 124 98 259 
1921 78 43 48 151 961 677 828 501 341 222 109 92 338 
1922 78 59 58 235 1116 679 832 502 381 223 120 103 366 
1923 83 59 63 310 750 653 394 524 455 286 130 102 317 
1924 87 63 61 78 792 625 484 334 266 176 110 102 265 
1925 77 58 57 232 1105 759 442 345 320 163 119 102 315 
1926 75 57 57 187 797 766 291 289 271 150 91 90 260 
1927 78 43 48 152 920 767 293 290 280 151 110 94 269 
1928 94 75 73 216 1064 600 442 536 394 267 140 119 335 
1929 60 41 50 293 1155 688 353 311 305 151 89 78 298 
1930 58 40 37 114 990 650 345 522 455 286 62 68 302 
1931 59 42 47 100 689 650 342 371 237 143 69 68 235 
1932 54 40 37 108 830 1069 518 755 493 303 70 62 362 
1933 47 337 46 150 931 563 810 631 362 284 78 76 360 
1934 58 40 37 115 1058 950 398 399 453 241 61 68 323 
1935 52 40 37 119 848 617 268 282 252 156 125 101 241 
1936 59 41 41 60 743 744 233 257 232 144 91 71 226 
1937 66 46 42 70 1170 841 780 1104 539 372 102 87 435 
1938 81 59 57 355 963 430 922 504 389 279 129 101 356 
1939 53 39 40 269 835 854 907 983 620 374 78 63 426 
1940 57 40 38 170 805 530 446 342 300 123 89 71 251 
1941 64 52 54 74 734 331 486 394 371 223 105 75 247 
1942 81 45 50 157 636 864 812 701 765 331 114 96 388 
1943 48 28 26 240 1146 497 501 815 492 292 71 71 352 
1944 45 30 30 112 1025 694 554 616 539 329 56 54 340 
1945 61 43 51 320 848 549 528 663 501 281 91 79 335 
1946 60 48 50 91 969 821 456 838 493 298 100 98 360 
1947 92 62 63 375 684 749 652 899 526 283 116 114 385 
1948 72 57 57 245 1109 314 503 330 286 149 102 100 277 



10 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɍɚɫɟɟɜɚ 
1949 88 69 65 224 729 332 585 366 276 168 146 119 264 
1950 77 58 58 77 978 707 856 704 526 299 103 95 378 
1951 75 57 57 187 1116 921 358 424 333 209 89 90 326 
1952 78 53 53 70 905 777 541 429 358 244 98 97 309 
1953 77 57 57 230 813 769 518 646 445 293 118 101 344 

Q ɫɪ.ɦɟɫ 70 56 50 171 930 648 522 513 394 243 103 91 316 

 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ZɇȻ=f(Q) 

 
 

 
Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ZȼȻ=f(V) 
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1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹ 

 
ȼ ɦɟɫɬɟ ɫɬɜɨɪɚ ɩɪɟɨɛɥɚɞɚɸɬ ɝɪɭɧɬɵ-ɞɨɥɟɪɢɬɵ (ɞɢɚɛɚɡɵ). Ⱦɨɥɟɪɢɬ-ɤɪɭɩɧɨ 

ɢ ɫɪɟɞɧɟɡɟɪɧɢɫɬɵɣ ɛɚɡɚɥɶɬ, ɨɛɥɚɞɚɸɳɢɣ ɞɨɥɟɪɢɬɨɜɨɣ ɫɬɪɭɤɬɭɪɨɣ. Ⱦɨɥɟɪɢɬ 
ɢɦɟɟɬ ɜɭɥɤɚɧɢɱɟɫɤɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ, ɯɢɦɢɱɟɫɤɢ ɢ ɩɨ ɦɢɧɟɪɚɥɶɧɨɦɭ ɫɨɫɬɚɜɭ 
ɹɜɥɹɟɬɫɹ ɚɧɚɥɨɝɨɦ ɛɚɡɚɥɶɬɚ. ɋɨɫɬɨɢɬ, ɜ ɨɫɧɨɜɧɨɦ, ɢɡ ɥɚɛɪɚɞɨɪɚ ɢ ɚɜɝɢɬɚ.  

 
1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  

 
Ɂɚ ɝɨɞ ɜ ɞɚɧɧɨɣ ɨɛɥɚɫɬɢ ɫɟɣɫɦɨɥɨɝɢ ɪɟɝɢɫɬɪɢɪɭɸɬ ɩɨɪɹɞɤɚ 30-50 

ɡɟɦɥɟɬɪɹɫɟɧɢɣ. Ɍɟɪɪɢɬɨɪɢɹ, ɧɚ ɤɨɬɨɪɨɣ ɩɪɨɬɟɤɚɟɬ ɪɟɤɚ ɥɟɠɢɬ ɜ ɡɨɧɟ, ɝɞɟ 
ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɫɥɭɱɚɸɬɫɹ ɧɟ ɱɚɫɬɨ ɜ ɞɢɚɩɚɡɨɧɟ ɧɟ ɛɨɥɟɟ 5-6 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ 
MSK-64. 

 
1.5 Ⱦɚɧɧɵɟ ɨɛ ɷɧɟɪɝɨɫɢɫɬɟɦɟ  

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɜɯɨɞɢɬ ɜ ɡɨɧɭ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

Ɏɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ɋɢɛɢɪɢ ɢ ɨɬɧɨɫɢɬɫɹ ɤ Ʉɪɚɫɧɨɹɪɫɤɨɦɭ ɊȾɍ. 
 

2. ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  
 

2.1 ȼɵɛɨɪ  ɪɚɫɱёɬɧɵɯ  ɝɢɞɪɨɝɪɚɮɨɜ  ɦɚɥɨɜɨɞɧɨɝɨ  ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ (ɦɟɬɨɞ ɪɟɚɥɶɧɨɝɨ 
ɝɨɞɚ) ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɋɱɢɬɚɟɦ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ (Qɩ  Qɫɪ.ɝɨɞ). Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (Qm 

< Qɫɪ.ɝɨɞ). 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. 

Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɮɨɪɦɭɥɟ 2.1 
ɜɵɱɢɫɥɹɟɦ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

 𝑃ሺ𝑚ሻ = ௠௡+ଵ ∙ ͳͲͲ%,  (2.1) 

 
Ɋɚɫɱɟɬɧɵɟ  ɡɧɚɱɟɧɢɹ  ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ  ɞɥɹ  ɜɵɛɨɪɚ  ɦɚɥɨɜɨɞɧɨɝɨ  ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ  ɝɨɞɚ  ɜ  ɩɪɨɟɤɬɟ  ɩɪɢɧɢɦɚɸɬɫɹ  ɪɚɜɧɵɦɢ  90%  ɢ  50%, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɋɚɧɠɢɪɨɜɚɧɧɵɟ  ɞɚɧɧɵɟ  ɫɪɟɞɧɢɯ  ɪɚɫɯɨɞɨɜ  ɜ  ɩɟɪɢɨɞ  ɦɟɠɟɧɢ  ɢ  ɜ  ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1 ɜ ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ.  
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Ɍɚɛɥɢɰɚ 2.1 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ  
m P,% Qɝɨɞ, ɦ3/ɫ Ƚɨɞɵ Qɩɨɥɨɜ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠɟɧ, ɦ3/ɫ Ƚɨɞɵ 
1 2 435 1937 887 1937 160 1909 
2 4 426 1939 840 1939 158 1947 
3 6 391 1909 756 1942 152 1938 
4 8 388 1942 754 1950 148 1923 
5 10 385 1947 733 1932 145 1933 
6 12 378 1950 715 1946 141 1928 
7 14 366 1922 714 1909 140 1905 
8 16 362 1932 702 1922 133 1953 
9 18 360 1946 702 1947 132 1945 
10 20 360 1933 690 1943 131 1939 
11 22 356 1938 686 1944 127 1916 
12 24 352 1943 664 1907 126 1913 
13 25 344 1953 662 1921 126 1949 
14 27 340 1944 659 1933 125 1922 
15 29 338 1921 652 1934 125 1942 
16 31 335 1928 642 1938 122 1915 
17 33 335 1945 638 1953 121 1914 
18 35 331 1907 630 1951 115 1925 
19 37 329 1916 618 1945 115 1917 
20 39 326 1951 617 1918 112 1937 
21 41 326 1905 612 1912 112 1948 
22 43 323 1934 612 1916 111 1943 
23 45 318 1918 607 1928 110 1950 
24 47 317 1923 606 1911 109 1951 
25 49 317 1915 602 1952 109 1929 
26 51 315 1925 600 1910 107 1920 
27 53 314 1911 594 1925 107 1910 
28 55 312 1912 592 1930 106 1946 
29 57 312 1910 590 1915 106 1921 
30 59 309 1952 589 1906 106 1904 
31 61 306 1914 586 1905 106 1911 
32 63 303 1913 564 1914 104 1918 
33 65 303 1906 562 1929 101 1926 
34 67 302 1930 555 1923 99 1952 
35 69 298 1929 551 1913 99 1906 
36 71 295 1917 547 1917 98 1912 
37 73 277 1948 516 1908 98 1919 
38 75 269 1927 510 1927 97 1924 
39 76 268 1904 508 1948 97 1927 
40 78 266 1908 500 1924 96 1932 
41 80 265 1924 497 1919 95 1930 
42 82 264 1919 495 1904 94 1944 
43 84 264 1949 485 1940 93 1907 
44 86 260 1926 483 1926 92 1941 
45 88 259 1920 472 1920 90 1935 
46 90 251 1940 463 1941 89 1934 
47 92 247 1941 458 1931 87 1908 
48 94 241 1935 458 1949 84 1940 
49 96 235 1931 453 1935 75 1931 
50 98 226 1936 442 1936 72 1936 
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2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 
1915 ɢ 1925 ɝɨɞɵ. ɂɧɬɟɪɩɨɥɢɪɭɟɦ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɚ ɞɥɹ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ⱦɥɹ ɞɚɧɧɨɝɨ ɤɨɧɬɪɨɥɶɧɨɝɨ ɩɪɢɦɟɪɚ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 601 ɦ3/ɫɟɤ – ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ. Ɇɚɥɨɜɨɞɧɨɟ ɛɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 108 ɦ3/ɫɟɤ. 

  
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1915 ɝɨɞɚ: 

 К˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொ˒ భ9భఱ = ଺଴ଵହଽ଴ = ͳ,Ͳʹ   (2.2) 

 Кˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொˏ భ9భఱ = ଵ଴଼ଵଶଶ = Ͳ,ͺͻ   (2.3) 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1925 ɝɨɞɚ: 
 К˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொ˒ భ9మఱ = ଺଴ଵହଽସ = ͳ,Ͳͳ  (2.4) 

 Кˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொˏ భ9మఱ = ଵ଴଼ଵଵହ = Ͳ,ͻͶ  (2.5) 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ 1 ɞɥɹ 1925 ɝ. ȼ ɫɥɭɱɚɟ, ɟɫɥɢ ɨɞɢɧ ɢɡ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ – ɩɨɧɢɠɚɸɳɢɣ, ɞɪɭɝɨɣ – ɩɨɜɵɲɚɸɳɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ 
ɩɪɢɜɟɞɟɧɢɟ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɜɧɵ: 

 К˒ = ͳ,Ͳͳ  Кˏ = Ͳ,ͻ͸  

Ⱦɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɨ. 
Ⱦɥɹ 1925 ɝɨɞɚ ɭɬɨɱɧɹɟɦ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ 

ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ К˒ = ͳ,Ͳͳ, Кˏ = Ͳ,ͻ͸, ɬɟɦ ɫɚɦɵɦ ɩɨɥɭɱɟɧɵ 
ɢɫɩɪɚɜɥɟɧɧɵɟ ɪɚɫɯɨɞɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍ.ɤ. ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
ɩɪɨɢɡɜɟɞɟɧɚ ɩɪɚɜɢɥɶɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɋ=50% I II III IV V VI VII VIII IX X XI XII 𝐐˔˓.ˆˑˇ. 
1925 77 58 57 232 1105 759 442 345 320 163 119 102 315 

ɋ ɩɪɢɜɟɞ. 72 55 54 218 1116 767 446 349 323 153 112 96 313 
ɋ ɤɨɪɪɟɤɬ. 74 56 55 223 1116 767 446 349 323 157 114 98 315 
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2.1.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 

 ɉɨ ɡɧɚɱɟɧɢɹɦ ɫɪɟɞɧɟɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1940 ɝ.  

Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ 463 ɦ3/ɫɟɤ. 
Ȼɚɡɨɜɨɟ ɡɧɚɱɟɧɢɟ ɩɨ ɦɟɠɟɧɢ ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɜɧɨ 89 ɦ3/ɫɟɤ. 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ɫɪɚɜɧɢɜɚɟɦɵɯ 

ɥɟɬ: 
 К˒ = ொ˒9బ%˄˃ˊˑ˅ˑˈொ˒ భ9రబ = ସ଺ଷସ଼ହ = Ͳ,ͻͷ  (2.6) 

 Кˏ = ொˏ9బ%˄˃ˊˑ˅ˑˈொˏ భ9రబ = ଼ଽ଼ସ = ͳ,Ͳ͸   (2.7) 

 
ɉɨɫɤɨɥɶɤɭ ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɠɟɧɢ ɩɨɜɵɲɚɸɳɢɣ, ɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɨɜɨɞɶɹ 

ɩɨɧɢɠɚɸɳɢɣ ɧɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɪɢɜɟɞɟɧɢɟ ɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɚɜɧɵ: К˒ = Ͳ,ͻͷ  Кˏ = ͳ,ʹ  

ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɭɱɢɬɵɜɚɹ 
ɤɨɷɮɮɢɰɢɟɧɬɵ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 
Ɋ=90% I II III IV V VI VII VIII IX X XI XII 𝐐˔˓.ˆˑˇ. 
1940 57 40 38 170 805 530 446 342 300 123 89 71 251 
ɋ ɩɪɢɜɟɞ. 60 42 40 180 765 504 424 325 285 130 94 75 244 
ɋ ɤɨɪɪɟɤɬ. 68 48 46 204 765 504 424 325 285 147 107 85 251 

 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɲɥɢɫɶ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɨ 

ɩɪɢɜɟɞɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɚɦ ɩɪɨɢɡɜɟɞɟɧɚ ɜɟɪɧɨ. 
ɍɬɨɱɧɢɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 

ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ 
ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ Ⱦɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.4. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜɫɟ ɪɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɛɨɥɶɲɟ ɦɚɥɨɜɨɞɧɨɝɨ, ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ. 
 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 
 I II III IV V VI VII VIII IX X XI XII    𝐐˔˓.ˆˑˇ. Qଵଽଶହ 74 56 55 223 1116 767 446 349 323 157 114 98 315 Qଵଽସ଴ 68 48 46 204 765 504 424 325 285 147 107 85 251 
Ɋɚɡɧɨɫɬɶ 6 8 9 19 351 263 22 24 38 10 7 13 

 
ɇɚ ɪɢɫɭɧɤɟ 2.1 ɩɪɟɞɫɬɚɜɥɟɧ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
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Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

2.1.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ  
 

Ⱦɚɧɧɵɟ  ɩɨɬɪɟɛɥɟɧɢɹ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɧɟɨɛɯɨɞɢɦɵɟ  ɞɥɹ  ɩɨɫɬɪɨɟɧɢɹ 
ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5.  

  
Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɚ, ɥɟɬɨ 

 
23.01.2019 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ, Ɇȼɬ 

 
13.06.2019 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ, Ɇȼɬ 

0:00 5554 0:00 4221 
1:00 5543 1:00 4237 
2:00 5676 2:00 4323 
3:00 5879 3:00 4506 
4:00 6027 4:00 4658 
5:00 6152 5:00 4835 
6:00 6164 6:00 4871 
7:00 6132 7:00 4905 
8:00 6091 8:00 4860 
9:00 6039 9:00 4853 
10:00 6025 10:00 4856 
11:00 5990 11:00 4825 
12:00 6011 12:00 4843 
13:00 6069 13:00 4841 
14:00 6215 14:00 4817 
15:00 6252 15:00 4810 
16:00 6097 16:00 4775 
17:00 6066 17:00 4805 
18:00 5979 18:00 4815 
19:00 5838 19:00 4683 
20:00 5685 20:00 4490 
21:00 5585 21:00 4348 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 – Ⱦɚɧɧɵɟ ɫɭɬɨɱɧɨɣ ɧɚɝɪɭɡɤɢ ɡɢɦɚ, ɥɟɬɨ 
22:00 5546 22:00 4288 
23:00 5540 23:00 4272 
0:00 5571 0:00 4233 

 
2.2 Ȼɚɥɚɧɫ ɗɧɟɪɝɢɢ  

 

2.2.1 Ƚɨɞɨɜɵɟ  ɝɪɚɮɢɤɢ  ɦɚɤɫɢɦɚɥɶɧɵɯ  ɢ  ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ  
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ P(t), ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢ ɫɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ 

ɯɚɪɚɤɬɟɪ ɢ ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑃𝑡௠𝑎𝑥 = 𝑎 + 𝑏 ∙ 𝑐𝑜𝑠|͵Ͳ°𝑡 − ͳͷ°|                                                                    (2.8) 
 

ɝɞɟ t – ɧɨɦɟɪ ɦɟɫɹɰɚ. 
 
ɉɪɢ 𝑃௠𝑎𝑥 = ͸ʹͷʹ ʛʑ˕ ɢ 𝑃௠𝑎𝑥 = ͶͻͲͷ ʛʑ˕ ɩɨɥɭɱɚɟɦ: 
  𝑎 = ௉́೘𝑎𝑥+௉ˎ೘𝑎𝑥ଶ = ଺ଶହଶ+ସଽ଴ହଶ = ͷͷ͹ͻ (2.9) 

 𝑏 = ௉́೘𝑎𝑥−௉ˎ೘𝑎𝑥ଶ = ଺ଶହଶ−ସଽ଴ହଶ = ͸͹Ͷ (2.10) 

 
ɉɨ ɚɧɚɥɨɝɢɱɧɵɦ ɮɨɪɦɭɥɚɦ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɟɦ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ.  
 

ɉɪɢ 𝑃˔˓ = 5923 Ɇȼɬ ɢ  𝑃˔˓= 4656 Ɇȼɬ ɩɨɥɭɱɚɟɦ: 
 𝑎 = ௉́˔˓+௉ˎ˔˓ଶ = ହଽଶଷ+ସ଺ହ଺ଶ = ͷʹͻͲ (2.11) 

 𝑏 = ௉́˔˓−௉ˎ˔˓ଶ = ହଽଶଷ−ସ଺ହ଺ଶ = ͸͵Ͷ (2.12) 
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Ɍɚɛɥɢɰɚ 2.6 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ  ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

t α cos ࡼ𝒕𝒎ࢇ𝒙  ˓𝒕ࡼ 
1 0,26 0,97 6229 5901 
2 0,79 0,71 6055 5737 
3 1,31 0,26 5753 5453 
4 1,83 -0,26 5404 5126 
5 2,36 -0,71 5102 4842 
6 2,88 -0,97 4928 4678 
7 3,40 -0,97 4928 4678 
8 3,93 -0,71 5102 4842 
9 4,45 -0,26 5404 5126 

10 4,97 0,26 5753 5453 
11 5,50 0,71 6055 5737 
12 6,02 0,97 6229 5901 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
 

2.2.2 Ɋɚɫɱɟɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ Ƚɗɋ ɩɨ ȼɏɄ ɢ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɹɦ 
 

Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

  𝑁ʐ˞˕.ʒЭʠ = 𝑘𝑁 ∙ 𝑄˒˓ଽ଴% ∙ 𝐻ʒЭʠ˒ˑˇ˅                                                                       (2.13) 
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ɝɞɟ  𝑘𝑁   –  ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, 𝑘𝑁  =  ͺ,͸; 
  𝑄˒˓ଽ଴% – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; 
  𝐻ʒЭʠ˒ˑˇ˅ −  ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
 𝐻ʒЭʠ˒ˑˇ˅ = 𝑍ʑʐ − 𝑍ʜʐ(𝑄ʜʐሺ𝑡ሻ) − ∆ℎ                                                                  (2.14) 

 
ɝɞɟ  𝑍ʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ  ʜʞʢ, ɦ; 𝑍ʜʐ(𝑄ʜʐሺ𝑡ሻ) − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɨ ɥɟɬɧɟɣ ɢɥɢ 
ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ −  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,ʹ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ ɩɨ ɮɨɪɦɭɥɟ:  
 𝑁ʑХК = 𝑘𝑁 ∙ 𝑄ʑХК ∙ 𝐻ʒЭʠ˒ˑˇ˅                                                                               (2.15) 

 
ɝɞɟ   𝑄ʑХК − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 

Qɛɵɬ 90%, ˏଷ/˔ 68 48 46 204 765 504 424 325 285 147 107 85 
Qɜɯɤ, ˏଷ/˔ 150 150 150 150 150 150 150 150 150 150 150 150 𝑄ˋ˔˒ , ˏଷ/˔ 0 0 0 2 8 5 4 3 3 1 0 0 𝑄ˎˈˇ, ˏଷ/˔ 1 1 1 3 4 0 0 0 0 0 2 2 𝑄˗ˋˎ˟˕˓,  ˏଷ/˔ 3 3 3 3 3 3 3 3 3 3 3 3 ∑ 𝑄˒ˑ˕ˈ˓˟, ˏ ଷ/˔ 4 3 3 2 6 8 7 8 7 4 5 4 𝑄˒ˑˎ., ˏ ଷ/˔ 64 45 43 202 759 496 417 317 278 143 102 81 𝑍˅˄, ˏ 114 114 114 114 114 114 114 114 114 114 114 114 𝑍ː˄, ˏ 95 95 95 96 97 97 97 96 96 96 95 95 ʜ, ˏ 19 19 19 18 17 17 17 17 18 18 19 19 𝑁˄˞˕, ʛʑ˕ 11 8 7 32 110 74 63 49 43 23 17 13 𝑁˅˘ˍ, ʛʑ˕ 26 26 26 26 26 26 26 26 26 26 26 26 𝑁˅ˑˇˑ˕ − 𝑁˅˘ˍ, Ɇȼɬ -15 -19 -19 6 84 48 37 23 17 -3 -9 -13 

 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɬɚɛɥɢɰɵ 2.7 ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɱɬɨ 10 ɦɟɫɹɰ – ɷɬɨ 

ɦɟɫɹɰ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ 

Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɇɨɳɧɨɫɬɶ, 
ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
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Nɛɵɬ - Nɜɯɤ= 138 Ɇȼɬ                                                                                (2.16) 
 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.8 ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ 
ɪɢɫɭɧɤɟ 2.4, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɟɦ ɬɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɞɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ.  

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱёɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɧɚ ɪɢɫɭɧɤɟ ɩɪɨɜɨɞɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɹɦɭɸ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ (ɱɟɪɧɚɹ ɥɢɧɢɹ). 

 
Ɍɚɛɥɢɰɚ 2.8 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰɵ Pɫɪ, Ɇȼɬ Nɫɭɳ. ɝɷɫ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 
əɧɜɚɪɶ 5901 419 11 26 
Ɏɟɜɪɚɥɶ 5737 384 8 26 
Ɇɚɪɬ 5453 349 7 26 
Ⱥɩɪɟɥɶ 5126 332 32 26 
Ɇɚɣ 4842 314 110 26 
ɂɸɧɶ 4678 279 74 26 
ɂɸɥɶ 4678 279 63 26 
Ⱥɜɝɭɫɬ 4842 314 49 26 
ɋɟɧɬɹɛɪɶ 5126 332 43 26 
Ɉɤɬɹɛɪɶ 5453 349 24 26 
ɇɨɹɛɪɶ 5737 384 15 26 
Ⱦɟɤɚɛɪɶ 5901 419 13 26 

 

 
 

Ɋɢɫɭɧɨɤ 2.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɭɱёɬɨɦ 
ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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ɂɡ ɪɢɫɭɧɤɚ 2.3 ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 2 ɦɟɫɹɰɚ, ɚ ɜ 
ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɚ, Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 2.10 
ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 1 ɢɬɟɪɚɰɢɢ ȼɗɊ. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ I II III IV V VI VII VIII IX X XI XII 𝑁ˆ˃˓, ʛʑ˕ 96 ȼɏɄ 96 

  

2.2.3 Ɋɟɠɢɦ  ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  
– ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
– ɨɬɦɟɬɤɢ ∇ʢʛʝ; 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 114 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɨɤɬɹɛɪɶ. 
 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ. 
 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: 
 𝑄ʜʐ = 𝑄ʑХК (2.17) 

 𝑍ʑʐː˃ч = 𝑍ʑʐˍˑː  (2.18) 
 𝑁ʒЭʠ = 𝑁ʒ˃˓ (2.19) 
 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 
– ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ, ɞɟɤɚɛɪɹ – 𝑁ˆ˃˓ = ͻͷ ʛʑ˕; 
– ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ –  ʢʛʝ = ͳͲͻ,͵Ͷ ሺˏሻ. 
– ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ – 𝑉 ˑˎˈˊː = Ͷ,Ͳʹ ሺˍˏଷሻ. 
Ɍɚɛɥɢɰɚ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɚ  ɜ 

ɉɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1 
 
2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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2.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 

Ɋɚɫɱɟɬɧɵɟ ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɜ 
ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɩɨɤɪɵɜɚɬɶɫɹ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɫɬɚɧɰɢɹɦɢ, ɞɥɹ ɱɟɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɜɩɢɫɚɬɶ ɷɬɢ ɫɬɚɧɰɢɢ ɜ ɝɪɚɮɢɤɢ, ɢɫɩɨɥɶɡɭɹ ɡɚɞɚɧɧɭɸ ɩɨ ɧɢɦ ɢɫɯɨɞɧɭɸ 
ɢɧɮɨɪɦɚɰɢɸ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ: 
ɇɚ Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ ɪɚɛɨɬɚɟɬ ɱɚɫɬɶ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, ɫɭɬɨɱɧɚɹ 

ɜɵɪɚɛɨɬɤɚ ɤɨɬɨɪɨɣ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.10. 
 

Ɍɚɛɥɢɰɚ 2.10 – ȼɵɪɚɛɨɬɤɚ ɢ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰɵ Эˆ˃˓. ʒЭʠ 𝑵˖˔˕ ʒЭʠ 

əɧɜɚɪɶ 10,05 1000 
Ɏɟɜɪɚɥɶ 9,22 1000 
Ɇɚɪɬ 8,38 1000 
Ⱥɩɪɟɥɶ 7,96 1000 
Ɇɚɣ 7,54 1000 
ɂɸɧɶ 6,70 1000 
ɂɸɥɶ 6,70 1000 
Ⱥɜɝɭɫɬ 7,54 1000 
ɋɟɧɬɹɛɪɶ 7,96 1000 
Ɉɤɬɹɛɪɶ 8,38 1000 
ɇɨɹɛɪɶ 9,22 1000 
Ⱦɟɤɚɛɪɶ 10,05 1000 

 
ɋɬɪɨɢɦ ɬɪɟɭɝɨɥɶɧɢɤɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɝɞɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɨɫɢ 

ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ, ɚ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ Ƚɗɋ. ȼɩɢɫɵɜɚɟɦ ɟɝɨ ɜ ɂɄɇ, ɬɚɤ, ɱɬɨɛɵ ɞɜɟ ɜɟɪɲɢɧɵ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɤɚɫɚɥɢɫɶ ɟё.  

Ɉɩɪɟɞɟɥɹɟɦ ɡɨɧɭ ɪɚɛɨɬɵ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ . 
Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɦ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ ɩɨɥɭ 

ɩɢɤɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɡɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ, Qɫɚɧ.ɩɨɩɭɫɤɚ = 75 ɦ³/c, ɜɵɱɢɫɥɢɬɶ: 
 𝑁˄˃ˊ˞ = 𝑘೙∙ொ˔˃ː.˒ˑ˒˖˔ˍ˃∙𝐻ˆˠ˔ଵ଴଴଴ = ଼,଺∙଻ହ∙ଵଷ,଺଻ଵ଴଴଴ = ͻ Ɇȼɬ                       (2.20) 

 Э˄˃ˊ˞ = ଶସ∙𝑁˄˃ˊ˞ଵ଴଴଴ = Ͳ,ʹͳ͹ ˏˎː. ˍʑ˕ ∙ ч  (2.21) 

 
 ȼɩɢɫɵɜɚɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɚɡɵ ɧɚ ɂɄɇ. 

ɑɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɡɨɧɭ ɩɢɤɚ ɢɥɢ ɩɨɥɭɩɢɤɚ ɧɟɨɛɯɨɞɢɦɨ: 
Nɝɚɪ=95 Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  
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 Эˆ˃˓ = ଶସ∙𝑁ˆ˃˓ଵ଴଴଴ = ʹ,ʹͺ  ˏˎː. ˍʑ˕ ∙ ч (2.22) 

  
ɗɩɢɤ = ɗɝɚɪ - ɗɛɚɡ = 2,28 – 0,217 = 2,068 ɦɥɧ. ɤȼɬ·ɱ                          (2.23) 

 
 ɉɪɨɜɨɞɢɦ ɗɩɢɤ  ɧɚ ɂɄɇ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜɟɪɲɢɧɵ ɬɪɟɭɝɨɥɶɧɢɤɚ 
ɤɨɫɧɭɥɢɫɶ ɥɢɧɢɢ ɂɄɇ. Ʉɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ P, ɩɪɢɦɟɬ 
ɡɧɚɱɟɧɢɟ Nɩɢɤ = 105 Ɇȼɬ.  
 
 ȼ ɪɟɡɭɥɶɬɚɬɟ, ɡɧɚɹ ɦɨɳɧɨɫɬɶ ɛɚɡɵ ɢ ɩɢɤɚ ɪɚɫɫɱɢɬɚɟɦ Nɪɚɛ: 
 𝑁˓˃˄ = 𝑁˒ˋˍ + 𝑁˄˃ˊ˞ = ͳͲͷ + ͻ = ͳͳͶ ʛʑ˕                                         (2.24) 

 
Ɋɚɫɱɟɬ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɦɟɫɹɰɟɜ ɩɪɨɜɨɞɹɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ ɢ ɡɚɧɨɫɢɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.11. Ɋɚɡɦɟɳɟɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɧɚ ɂɄɇ ɞɥɹ 
ɹɧɜɚɪɹ ɢ ɢɸɧɹ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɢ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1 ɢ ɪɢɫɭɧɨɤ Ȼ.2 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

 
Ɍɚɛɥɢɰɚ 2.11– ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰɵ Nɝɚɪ ɗɫɭɬ.ɝɚɪ Nɛɚɡ ɗɛɚɡ Nɩɢɤ ɗɩɢɤ Nɪɚɛ 
əɧɜɚɪɶ 95 2,28 9 0,217 105 2,068 114 
Ɏɟɜɪɚɥɶ 18 0,44 9 0,227 100 0,208 109 
Ɇɚɪɬ 18 0,42 9 0,221 80 0,202 89 
Ⱥɩɪɟɥɶ 18 0,42 9 0,220 100 0,202 109 
Ɇɚɣ 19 0,46 10 0,239 80 0,219 90 
ɂɸɧɶ 21 0,51 11 0,265 80 0,243 91 
ɂɸɥɶ 22 0,53 12 0,278 85 0,255 97 
Ⱥɜɝɭɫɬ 23 0,54 12 0,286 90 0,254 102 
ɋɟɧɬɹɛɪɶ 23 0,55 12 0,291 105 0,258 117 
Ɉɤɬɹɛɪɶ 23 0,56 12 0,291 85 0,266 97 
ɇɨɹɛɪɶ 23 0,56 12 0,290 100 0,208 112 
Ⱦɟɤɚɛɪɶ 95 2,28 10 0,250 104 2,068 114 

 
Ɂɧɚɧɢɟ ɞɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɜɵɩɨɥɧɟɧɢɹ 

ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. 
 
2.3.2 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ ͳ,ͷ %  ˑ˕ 𝑃𝑡௠𝑎𝑥, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
8% ɨɬ 𝑃𝑡௠𝑎𝑥.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ.   
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Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ 
ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ 
ɦɨɳɧɨɫɬɶ.  

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 𝐹ɪɟɦ
ɫɭɳ.Ƚɗɋ = 𝑁ɪɚɛ

೘𝑎𝑥଺ ∙ ͳ ɦɟɫ = ଻ଷ଴଺ = ͳʹʹ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

                                 (2.25) 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

𝐹ɪɟɦ
ɩɪɨɟɤɬ. = 𝑁maxɪɚɛ଺ ∙ ͳ ɦɟɫ = ଵଵସ଺ = ͳͻ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                (2.26) 

          Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɐ:  

 𝐹ɪɟɦ
Ɍɗɐ = 𝑁maxɪɚɛ଺ ∙ ͳ ɦɟɫ = ହଷ଼ହ଺ = ͺͻͺ Ɇȼɬ ∙ ɦɟɫ

ɝɨɞ
                                (2.27) 

 
 

Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Nɧɚɝɪ. Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, Ɇȼɬ ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
N Ʉɪɚɫɧɨɹɪɫɤɨɣ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ
Ɍɗɐ
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Ɍɚɛɥɢɰɚ 2.12–Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ ɗɧɟɪɝɨɫɢɫɬɟɦɚ 

ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ƚɗɋ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ Ɍɗɋ 

Pmax Nɧ.ɪ Nɚ.ɪ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɧ.ɪ Nɪɟɦ Nɪɚɛ.max Nɚ.ɪ Nɪɟɦ 
əɧɜɚɪɶ 6229 93 498 730 81 0 114 13 0 5385 498 0 

Ɏɟɜɪɚɥɶ 6055 91 484 635 77 0 109 13 0 5310 484 0 
Ɇɚɪɬ 5753 86 460 545 74 0 89 12 0 5119 460 0 

Ⱥɩɪɟɥɶ 5404 81 432 500 67 0 109 15 0 4795 432 0 
Ɇɚɣ 5102 77 408 460 64 0 90 13 0 4552 408 129 

ɂɸɧɶ 4928 74 394 430 61 0 91 13 0 4407 394 320 
ɂɸɥɶ 4928 74 394 430 60 0 97 14 0 4401 394 320 

Ⱥɜɝɭɫɬ 5102 77 408 460 63 0 102 14 0 4540 408 129 
ɋɟɧɬɹɛɪɶ 5404 81 432 500 66 122 117 15 19 4787 432 0 
Ɉɤɬɹɛɪɶ 5753 86 460 545 73 0 97 13 0 5111 460 0 
ɇɨɹɛɪɶ 6055 91 484 635 77 0 112 14 0 5308 484 0 
Ⱦɟɤɚɛɪɶ 6229 93 498 730 81 0 114 13 0 5385 498 0 

 
ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 𝑁˖˔˕.ʒЭʠ = 𝑁˅˞˕.˓˃˄ʒЭʠ + 𝑁˓ˈˊʒЭʠ = ͳͳͶ + ͳ͵ = ͳʹ͹ ʛʑ˕                                       (2.28) 
 

2.4 Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɝɨ ɝɨɞɚ 
 

Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15. 

ɉɨ ɞɚɧɧɨɦɭ ɪɚɫɱёɬɭ ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢ ɨɛɴɟɞɢɧɢɦ ɟɝɨ ɫ ɦɚɥɨɜɨɞɧɵɦ 
Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5. 
 

  
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ 
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2.5 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
  

ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɦ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ 
ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 2.6.  

 
Ɍɚɛɥɢɰɚ 2.13–Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ȼȻ ɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ ࡽʜʐ,  ˏ𝟑/𝒄 
,ʜʐࢆ ˏ  ʜʜʞʢ, ˏ ʜʢʛʝ , ˏ 𝑯ʑʐяː˅ 𝑯, ,ࡽ ˏ ˏ𝟑/𝒄 𝑯, ,ࡽ ˏ ˏ𝟑/𝒄 

0 94,01 20 15 17 17 849 14 1068 
150 95,53 18 14 16 16 902 13 1029 
300 96,24 18 13 15 15 962 12 988 
450 96,65 17 12 15 14 1031 11 946 
600 96,98 17 12 14 13 1110     
750 97,27 17 12 14         
900 97,52 16 12 14         
1050 97,74 16 11 14         
1200 97,93 16 11 14         
1350 98,10 16 11 13         

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.9, 

ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = ͳͻ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪɚɫɱ = ͳ͵,ͺ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫i୬ = ͳͳ,ͷ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 
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Ɋɢɫɭɧɨɤ 2.6 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

3.1 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ  
 

ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɹɥ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ ɧɚɦɟɬɢɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ D1 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ nɫɢɧɯ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɛɵɥ 
ɩɪɨɢɡɜɟɞёɧ ɩɨɞɛɨɪ ɬɭɪɛɢɧ. 

ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ ɉɅ20-ȽɄ ɢ ɉɅ20-ȼ, ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɦɨɞɟɥɟɣ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ20-ȽɄ ɉɅ20-ȼ 

Hɩɪɟɞ, ɦ 20 20 
Hmin/Hmax 0,35 0,50 
nʹI opt, ɨɛ/ɦɢɧ 155 146 
QʹI opt, ɥ/ɫ 1580 1160 
ηɦ opt 0,918 0,920 
QʹI max, ɥ/ɫ 2750 2000 
D1 m, ɦ 0,460 0,500 
Hɦɨɞ, ɦ 3 10 
tɦɨɞ, °C 18 20 

-6
ɦɨ

2
ɞ 10 , / ɦ ɫ   1,06 1,01 

 
ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ, ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ 

ɞɢɚɦɟɬɪɨɜ D1 ɪɚɛɨɱɢɯ ɤɨɥёɫ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
 

ɧ 1ɦ ɦ
5 5 10ɬ ɦ

ɦ 1ɧ ɪ

1 (1 ) 0,25 0,75 ,
D H

D H

 


 
        

 
                                       (3.1) 

 
ɝɞɟ ɦ 1ɦ ɦ, ,D H  - ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

1ɧ ɪ,D H  - ɞɢɚɦɟɬɪ ɢ ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 

ɦ ɧ,   - ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɟё 
ɬɟɦɩɟɪɚɬɭɪɵ, ɞɥɹ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 
Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 

2 1,5 ɫɪ
ɚ ɪ 1 ɪ ɬ ɝ9,81 ,IN Q D H                                                                           (3.2) 

ɝɞɟ ɪIQ  - ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ  ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 

ɬ  - ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
ɫɪ
ɝ  - ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɦ ɫɪ

ɝ 0,975   
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ (ɨɤɪɭɝɥɹɟɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ 

ɱɢɫɥɚ): 
 

ɭɫɬ
ɚ

ɚ

,
N

Z
N

                                                                                                       (3.3) 

 
ɝɞɟ ɭɫɬN  - ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 

ɚN  - ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. 
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ɉɨɩɪɚɜɤɚ ɄɉȾ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ: 
 

ɧ
1

ɦ

,



                                                                                                           (3.4) 

 
ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɨɤɪɭɝɥɹɟɬɫɹ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ 

ɪɹɞɭ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɛɨɥɶɲɟɝɨ ɱɢɫɥɚ): 
 

ɪ 1 ɪ
ɫ

1

,
n H

n
D

   
                                                                                          (3.5) 

 

ɝɞɟ ɪn   - ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. 
 

ɉɪɢɜɟɞёɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱёɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ: 

 

ɫ 1
Imax

1 min

,
n D

n
H

 
 

                                                                                         (3.6) 

 

ɫ 1
Iɪ

1 ɪ

,
n D

n
H

 
 

                                                                                               (3.7) 

 

ɫ 1
Imin

1 max

.
n D

n
H

 
 

                                                                                         (3.8) 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 

ɚ
ɪ ɬ 2 1,5 ɫɪ

1 ɪ ɝ

.
9,81I

N
Q

D H



  

  
                                                                         (3.9) 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ  

Iɪn  ɩɨɞɛɢɪɚɟɦ ɬɚɤɨɟ ɩɪɨɢɡɜɟɞɟɧɢɟ ɪ ɬIQ   , ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɨɫɶ ɪɚɜɟɧɫɬɜɨ. 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 

ɚ
ɪ ɬ 2 1,5 ɫɪ

1 max ɝ

.
9,81I

N
Q

D H



  

  
                                                                      (3.10) 

 
ɉɪɢɜɟɞёɧɧɵɟ ɪɚɫɯɨɞɵ: 
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min
Imax 2

1 min

,
Q

Q
D H

 
  

                                                                                 (3.11) 

 

min
Imin 2

1 max

.
Q

Q
D H

 
  

                                                                                 (3.12) 

 
Ɋɚɫɱёɬɵ ɞɥɹ ɧɟɫɤɨɥɶɤɢɯ ɞɢɚɦɟɬɪɨɜ ɬɭɪɛɢɧ ɉɅ20-ȽɄ ɢ ɉɅ20-ȼ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɵ 3.2 ɢ 3.3 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ 

D1, ɦ 5,6 6 6,3 

ɬ  0,914 0,915 0,915 

ɚ , ɤȼɬN   25999 29872 32953 

ɚZ   3,885 3,252 2,854 

ɚZ  4 3 3 

ɚ , ɆȼɬN  26,0 29,9 33,0 

1  1,035 1,036 1,037 

ɫn   98,53 92,00 87,6 

ɫn  100,0 93,8 88,2 

I minn H  167,88 168,20 171,04 

I ɪn H  153,26 153,54 156,14 

I maxn H  130,61 130,86 133,07 

I ɪQ    1,620 1,621 1,622 

I maxQ    1,003 1,003 1,004 

maxQ  0,664 0,602 0,539 

minQ  0,865 0,774 0,693 

 
Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ 

D1, ɦ 5,3 5,6 6 6,3 

ɬ  0,905 0,906 0,906 0,907 

ɚ , ɤȼɬN   34590 38644 44402 48984 

ɚZ   3,672 3,286 2,860 2,593 

ɚZ  4 3 3 3 

ɚ , ɆȼɬN  34,6 38,6 44,4 49,0 

1  1,054 1,054 1,055 1,056 

ɫn   111,51 105,58 98,58 93,92 

ɫn  115,4 107,1 100,0 100,0 

I minn H  175,69 172,31 172,24 180,79 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȽɄ 

I ɪn H  160,38 157,30 157,23 165,04 

I maxn H  136,69 134,06 134,00 140,65 

I ɪQ    2,386 2,386 2,387 2,388 

I maxQ    1,477 1,477 1,478 1,478 

maxQ  0,597 0,534 0,465 0,422 

minQ  0,767 0,687 0,598 0,542 

 
Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 
– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
– Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
– ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 

ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɊК ɧɛ ɧɛ s( ) ,Z Z Q H                                                                                      (3.13) 
 

ɝɞɟ ɧɛ ɧɛ( )Z Q  - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ ɧɛQ , ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ sH . 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪёɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ 
ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɯ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɊɄ: 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ maxH ; 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɪH ; 

– ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɩɪɢ minH  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 
ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɧɛ ɧɛ
s x.ɩɥ

( )
10,3 1,5 ,

900

Z Q
H H Z                                                             (3.14) 

 
ɝɞɟ   - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ Ƚɍɏ; 

H  - ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ȼȻ ɢ ɧɛ ɧɛ( )Z Q ; 
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x.ɩɥZ  - ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ, ɞɥɹ ɉɅ20-ȼ x.ɩɥ 0Z  , ɞɥɹ ɉɅ20-ȽɄ 

1
x.ɩɥ 2

D
Z   . 

Ɋɚɫɫɱɢɬɚɜ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɊɄ ɩɪɢ ɤɚɠɞɨɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ 
ɨɬɫɚɫɵɜɚɧɢɹ, ɜɵɛɢɪɚɟɦ ɢɡ ɜɫɟɯ ɩɨɥɭɱɢɜɲɢɯɫɹ sH ɬɭ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɜɨ ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ. ɉɪɢɱёɦ, 

s 8 ɦH   , ɬ.ɤ. ɞɚɥɶɧɟɣɲɟɟ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨɞɜɨɞɧɨɣ ɱɚɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ.  

ɉɨɫɥɟ ɪɚɫɱёɬɚ ɊКZ  ɜɵɛɢɪɚɟɦ ɫɚɦɨɟ ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɢ ɨɬɦɟɬɤɢ 

ɭɫɬɚɧɨɜɤɢ ɊɄ ɞɥɹ ɉɅ20-ȼ ɢ ɉɅ20-ȽɄ 
 ɉɅ20-ȼ ɉɅ20-ȽɄ 

1,  ɦD  6,3 6,3 

s max( )H H  1,39 -3,63 

s ɪ( )H H  -2,45 -10,60 

s min( )H H  0,10 -7,38 

ɊК max( )Z H  97,18 92,54 

ɊК ɪ( )Z H  93,70 85,99 

ɊК min( )Z H  96,11 89,06 

 
ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɜɫɟ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 

ɬɭɪɛɢɧɭ ɉɅ20-ȼ ɫ ɞɢɚɦɟɬɪɨɦ 1 6,3 ɦD  , ɬɚɤ ɤɚɤ ɨɧɚ ɧɚɢɛɨɥɟɟ ɩɨɥɧɨ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɜɵɲɟ ɬɪɟɛɨɜɚɧɢɹɦ, ɚ ɢɦɟɧɧɨ, ɢɦɟɟɬ 
ɨɩɬɢɦɚɥɶɧɭɸ ɡɨɧɭ ɪɚɛɨɬɵ, ɦɢɧɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɊɄ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɪɟɠɢɦɚɯ, ɢ 
ɦɢɧɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ. 

Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɢɧɹɬɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ, Ɋɢɫɭɧɨɤ 
ȼ.2. 
 

3.3 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 

ɇɨɦɢɧɚɥɶɧɚɹ ɤɚɠɭɳɚɹɫɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

ɚ
ɧ

18,1
38,8 Ɇȼɬ,

cos 0,85

N
S   


                                                                     (3.15) 

 
ɝɞɟ cos= Ͳ,ͺͳ ÷ Ͳ,ͻ. 
 

ɑɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
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ɫɢɧɯ

2 60 2 50 60
2 68.

88,2

f
p

n

   
                                                                        (3.16) 

 
Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
 

ɪ ɧ 38,8 1,07 41,5 Ɇȼ Ⱥ,S S k                                                                 (3.17) 

 
ɝɞɟ k  - ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ cos . 
 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 

* ɧ 38,8
0,57 Ɇȼ Ⱥ.

2p 68

S
S                                                                            (3.18) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ, ɡɚɜɢɫɹɳɟɟ ɨɬ ɧɚɝɪɭɡɤɢ ɢ ɨɬ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
 

* * 0,2390,451 0,57 0,39 ɦ,А S                                                              (3.19) 
 

ɝɞɟ А  ɢ   - ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 
 

Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
 

*

i

2p 0,39 68
8,55 ɦ.

3,14
D

 
  



                                                                    (3.20) 

 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ, ɧɟ ɛɭɞɟɬ ɥɢ ɩɪɢ ɷɬɨɦ ɞɢɚɦɟɬɪɟ ɩɪɟɜɵɲɚɬɶɫɹ 

ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ ɪɟɠɢɦɟ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɩɪ 160 ɦ/ɫ   ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɤɚɠɭɳɟɣɫɹ ɦɨɳɧɨɫɬɢ 175 Ɇȼ ȺS   . 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
 

i ɪɚɡɝ ɫɢɧɯ
ɩɪ

3,14 8,55 2 88,2
79 ɦ/ɫ.

60 60

D k n     
  


                                  (3.21) 

 
ɉɪɢ i 8,55 ɦD   ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 

ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 
Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɞɢɚɦɟɬɪ ɲɚɯɬɵ ɦɨɠɧɨ ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ 

ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ: Dɲ = 9,80 ɦ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ: 
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ɚ * 0,105

8,9
9,4.

0,57y

R
C

S
                                                                                 (3.22) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 

a p
ɚ 2 2 2

ɫɢɧɯ

30 30 9,4 41,5
0,6 ɦ.

3,14 88,2 8,55
s

i i

C SW
l

D n D

   
   

   
                                     (3.23) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɚ, ɩɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɬɫɹ 

ɛɥɢɠɚɣɲɟɟ ɡɧɚɱɟɧɢɟ ɚl 40 ɫɦ. 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ iD  ɢ ɚl  ɭɬɨɱɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ: i

ɚ

4
D

l
 , ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɜɟɫɧɨɟ, ɚ ɩɪɢ i

ɚ

5
D

l
  (21,4>5), 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ. 
 
ȼɧɟɲɧɢɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɛɥɢɠёɧɧɨ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ 4.10 ɢ ɨɤɪɭɝɥɹɟɬɫɹ 

ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
 

ɝɟɧ 33ɜ
ɫɢɧɯ

33000
13 13 94 ɫɦ.

88,2

N
d

n
                                                          (3.24) 

 
ɉɪɢɧɢɦɚɟɦ ɫɬɚɧɞɚɪɬɧɭɸ ɜɟɥɢɱɢɧɭ (ɨɤɪɭɝɥɹɟɦ ɤɪɚɬɧɨ 50 ɦɦ ɩɪɢ ɜd <1 

ɦ, ɢɥɢ ɤɪɚɬɧɨ 100 ɦɦ ɩɪɢ ɜd  1 ɦ), ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜd =95 ɫɦ. 
 
Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠёɧɧɨ: 
 

ɝɟɧ i ɚ 45 8,55 0,4 154 ɬ,G D l                                                            (3.25) 
 

ɝɞɟ (44 50)    ɞɥɹ ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

ɪɨɬ ɝɟɧ0,55 0,55 154 85 ɬ.G G                                                              (3.26) 

 
Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 

ɚ iD D  (ɨɬ 0,5 ɞɨ 0,9)=8,55+0,7=9,25 ɦ.                                             (3.27) 
Ɍɨɝɞɚ, ɦɚɪɤɢɪɨɜɤɚ ɝɟɧɟɪɚɬɨɪɚ: ɋȼ-925/40-68 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-691/40-52 

ɗɥɟɦɟɧɬ 
ɝɟɧɟɪɚɬɨɪɚ 

ɉɚɪɚɦɟɬɪɵ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ, ɦ 

ɋɬɚɬɨɪ 

ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ ɫɬh  (ɨɬ 1,7 ɞɨ 1,9) ɚl  0,72 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ 

ɫɬD  
(1,05+0,0017

ɫɢɧɯ i)n D  10,6 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ 
ɫɬɚɥɢ ɚD  iD +(ɨɬ 0,5 ɞɨ 0,9) 9,25 

ȼɟɪɯɧɹɹ ɤɪɟɫɬɨɜɢɧɚ ȼɵɫɨɬɚ ɜ.ɤh  (ɨɬ 0,1 ɞɨ 0,12) iD  0,94 

 Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ ɜ.ɤD  ɫɬD  10,3 

ɉɨɞɩɹɬɧɢɤ 
ȼɵɫɨɬɚ ɩh  (ɨɬ 0,15 ɞɨ 0,2) iD  1,54 

Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ ɩD  (ɨɬ 0,4 ɞɨ 0,5) iD  3,84 

ɇɢɠɧɹɹ ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ ɧ.ɤh  (ɨɬ 0,25 ɞɨ 0,3) ɲD  2,65 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ ɧ.ɤD  ɲ 0,4D   10,2 

ɇɚɞɫɬɪɨɣɤɚ 
ȼɵɫɨɬɚ 0h  ɨɬ 0,3 ɞɨ 0,5 0,4 

Ⱦɢɚɦɟɬɪ 0d  (ɨɬ 0.2 ɞɨ 0.25) iD  1,97 

Ʉɪɚɬɟɪ 
Ⱦɢɚɦɟɬɪ ɤɪD  (ɨɬ 1,4 ɞɨ 1,5) iD  12,39 

Ɇɢɧɢɦɚɥɶɧɚɹ 
ɲɢɪɢɧɚ ɩɨɞɯɨɞɚ b  

ɨɬ 0,4 ɞɨ 0,5 0,45 

ɂɫɩɨɥɧɟɧɢɟ Ɂɨɧɬɢɱɧɨɟ 
 

3.4 Ɋɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 
ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 210 .    
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 

ɜɯ 11,63 1,63 6,3 10,27 ɦ.r D                                                                      (3.28) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 

ɚ 9,800 ɦ.D                                                                                                   (3.29) 
 

ɚ
ɚ

9,800
4,900 ɦ.

2 2

D
r                                                                                (3.30) 

 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 

ɜ 8,570 ɦ.D                                                                                                   (3.31) 
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ɜ
ɜ

8,570
4,285 ɦ.

2 2

D
r                                                                                (3.32) 

ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 

0 10,43 0,43 6,3 2,709 ɦ.b D                                                                   (3.33) 
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 

ɫɬ 0 10,0033 2,709 0,0033 6,3 2,730 ɦ.B b D                                        (3.34) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱёɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
 

3
0

ɪ ɨɩɬ

33000
266,4 ɦ /ɫ.

9,81 9,81 13,8 0,804

N
Q

H
  

   
                                   (3.35) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ 

ɤɚɦɟɪɵ: 
 

30
0

266,4 210
155,4 ɦ /ɫ.

360 360

Q
Q

 
  


                                                            (3.36) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
 

2i
ɜɯ

ɜɯ

155,4
46,4 ɦ .

3,35

Q
F

V
                                                                           (3.37) 

 
ȼɵɫɨɬɭ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
 

 2

ɜɯ 0
ɜɯ 0 a b ɜɯ a ɜɯ( ) ( ) tan15 ,

2

b b
F b r r r r b


                                             (3.38) 

 

ɜɯ 9,47 ɦ.b   
 

ɜɯ ɜɯ a 10,27 4,900 5,37 ɦ.ɚ r r                                                             (3.39) 
 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.6. 
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Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱёɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɜɟɥɢɱɢɧɚ 

ɫɟɱɟɧɢɹ 
ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ir  10,27 9,73 9,18 8,64 8,09 7,55 7,01 6,46 5,92 5,37 4,83 4,29 

ib  9,47 8,79 8,10 7,42 6,73 6,05 5,36 4,68 3,99 3,30 2,62 1,93 

kr  6,71 6,53 6,35 6,16 5,98 5,79 5,61 5,43 5,24 5,06 4,88 4,69 

k

a

r

r
 1,37 1,33 1,29 1,26 1,22 1,18 1,15 1,11 1,07 1,03 1,00 0,96 

k

a

ln
r

r
 0,31 0,29 0,26 0,23 0,20 0,17 0,14 0,10 0,07 0,03 0,00 -0,04 

i

a

r

r
 2,10 1,98 1,87 1,76 1,65 1,54 1,43 1,32 1,21 1,10 0,99 0,87 

i

a

ln
r

r
 0,74 0,69 0,63 0,57 0,50 0,43 0,36 0,28 0,19 0,09 -0,01 -0,13 

i
i

a

ln
r

b
r

  7,01 6,02 5,09 4,20 3,38 2,61 1,92 1,29 0,75 0,30 -0,04 -0,26 

kr ctg  25,05 24,37 23,68 23,00 22,31 21,62 20,94 20,25 19,57 18,88 18,20 17,51 

k
k

a

ln
r

r ctg
r

   7,89 6,99 6,12 5,27 4,44 3,63 2,84 2,07 1,33 0,61 -0,09 -0,76 

im  6,76 6,08 5,39 4,71 4,02 3,34 2,65 1,97 1,28 0,60 -0,09 -0,77 

iJ  6,25 5,47 4,72 4,01 3,33 2,69 2,10 1,55 1,07 0,66 0,32 0,09 

i  210,00 157,57 136,00 115,38 95,81 77,41 60,33 44,74 30,86 18,95 9,35 2,51 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ, 

ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ i( )i f r  
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ɉɥɚɧ ɫɩɢɪɚɥɢ ɫɬɪɨɢɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.7. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɬɚɛɥɢɰɵ ɩɨɥɭɱɟɧɵ 
ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ ɫ ∆𝜑˔˒ =ͳͷ° 
 
Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɡɛɢɟɧɢɟ ɭɝɥɚ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝝋˔˒ 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

r 4,3 5,2 5,9 6,5 7,2 8,0 8,4 8,8 9,2 9,6 9,8 10,0 10,1 10,3 10,3 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ: 
 

12,65 2,65 6,3 16,7 ɦ.B D                                                                             (3.40) 
 
Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ 16,7 ɦ > 7 ɦB  , ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 

ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 

 

max 274
1 1 1,69 ɦ,

400 400

Q
b                                                                     (3.41) 

 
ɝɞɟ maxQ  - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɭ, ɦ3/ɫ. 
 

3
max

ɪ max

33000
274 ɦ /ɫ,

9,81 9,81 13,8 0,89

N
Q

H
  

   
                               (3.42) 

 
ɝɞɟ N  -ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ; 

max  - ɄɉȾ ɬɭɪɛɢɧɵ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɚɫɯɨɞɟ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

 
ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
 

16,7 1,69 18,39 ɦ.B B b                                                                             (3.43) 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ. ɉɥɚɧ 

ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ ȼ, Ɋɢɫɭɧɨɤ ȼ.4. 
 
3.5 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
3.5.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɭɱёɬɨɦ 

ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
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0,33 0,33

ɤɪ*
ɜ

ɞɨɩ

3,64
5,1 5,1 0,83 ɦ,

32,5

M
D

                
                                                   (3.44) 

 
ɝɞɟ ɞɨɩ  =35,2 Ɇɉɚ; 
 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 

ɤɪ
ɫɢɧɯ

33000
0,00974 0,00974 3,64 ɤɇ ɦ.

88,2

N
M

n
                                        (3.45) 

 
Ɂɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɜ 0,85 ɦ.D   

 
3.5.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 

 
Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 

ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 
 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɊɄ: 
 

ɪɚɞ
ɫɢɧɯ 1

33000
0,8 0,8 47,51 ɤɇ.

88,2 6,3

N
R

n D
    

 
                                        (3.46) 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ: 
 

*
ɩ ɜ 0,02 0,85 0,02 0,87 ɦ.d D                                                               (3.47) 

 
Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ: 
 

ɪɚɞ
ɭɞ ɭɞ

ɩ ɩ

.
R

p p
d h

    
                                                                                      (3.48) 

 
ɝɞɟ ɩh  - ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ, ɪɚɜɧɚɹ 400 ɦɦ, ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 
 

Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
 

ɫɢɧɯ ɩ
ɭɞ

29 29 3,14 88,2 0,87
232,9 ɤɉɚ.

30 30

n d
p

          


                  (3.49) 

 

ɭɞ ɭɞ
47,51

136,5 ɤɉɚ 232,9 ɤɉɚ.
0,87 0,4

p p     
 



39 
 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 

 
ɪɚɞ

1

47,51
19,68 ɤɇ,

1 2 2cos2 1 2cos45 2cos90

R
R

cos
  

      
            (3.50) 

 
ɝɞɟ   - ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɵɣ: 

ɫɟɝɦ

360 360
45 .

8Z
  
                                                                                     (3.51) 

 
ɝɞɟ ɫɟɝɦZ  - ɤɨɥɢɱɟɫɬɜɨ ɫɟɝɦɟɧɬɨɜ, ɪɚɜɧɨɟ 8 ɞɥɹ ɞɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ. 
 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
 

ɪɚɞ
ɭɞ ɭɞ

ɫɟɝɦ ɩ

,
R

p p
l h

    
                                                                                   (3.52) 

 
ɝɞɟ ɫɟɝɦl  - ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɪɚɜɧɚɹ: 
 

ɩ
ɫɟɝɦ

ɫɟɝɦ

0,87
0,9 0,9 3,14 0,31 ɦ.

8

d
l

Z
                                                   (3.53) 

 

ɫɢɧɯ ɩ
ɭɞ

50 50 3,14 88,2 0,87
401,6 ɤɉɚ,

30 30

n d
p

          


                   (3.54) 

 

ɭɞ ɭɞ
47,51

386,5 ɤɉɚ 401,6 ɤɉɚ.
0,31 0,4

p p     
 

 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
Ɉɛɚ ɜɢɞɚ ɩɨɞɲɢɩɧɢɤɨɜ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɜɵɲɟɫɤɚɡɚɧɧɵɦ ɭɫɥɨɜɢɹɦ, ɧɨ 

ɜɵɛɢɪɚɟɦ ɫɟɝɦɟɧɬɧɵɣ, ɬɚɤ ɤɚɤ ɨɧ ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɧɵɦ. 
 
3.6 ȼɵɛɨɪ Ɇɇɍ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 

ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɱɢɫɥɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ Ɇɇɍ ɞɥɹ ɧɚɩɨɪɚ max ɦ19 H   ɢ 
ɞɢɚɦɟɬɪɚ 1 6,3 ɦD  : 

Ɇɇɍ 10/1-40-12,5-2, 
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ɝɞɟ 10 – ɨɛɴёɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ; 
1 – ɤɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ; 
40 – ɫɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2; 
12,5 – ɜɦɟɫɬɢɦɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɜ ɦ3; 
2 – ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ. 
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɬɧɨ-ɥɨɩɨɫɬɧɚɹ, ɬɨ ɜɵɛɪɚɧ ɗȽɊɄ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ 

ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ): 
ɗȽɊɄ-100-4, 

ɝɞɟ 100 – ɞɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ; 
4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4-ɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
 

4 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ, ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ  
 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥёɧ ɤɥɚɫɫ ȽɌɋ ɩɨ [10]. 
1) Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ȽɌɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ 

ɨɫɧɨɜɚɧɢɣ – IV. 
2) Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ȽɌɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɫɨɰɢɚɥɶɧɨ-

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ – III . 
3) Ʉɥɚɫɫ ȽɌɋ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ ɜɨɡɦɨɠɧɵɯ 

ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ – II . 
ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ ɨɬɧɨɫɢɬɫɹ ɤ II  ɤɥɚɫɫɭ ȽɌɋ. 

Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ɪɚɫɯɨɞɚ ɩɪɢɧɹɬɚ ɪɚɜɧɨɣ 1%. 
 
4.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ  

 
4.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ȽȻɉ  ɩɪɢɧɢɦɚɟɦ: 
 

(4.1) 
 
ɝɞɟ a  – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɜɨɡɜɵɲɟɧɢɹ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ ɩɥɨɬɢɧɵ II  ɤɥɚɫɫɚ 

0,6a  ɦ; 
seth – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ. 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ: 
 

2

cosw
set w

V L
h k

g d





,        (4.2) 

 

1%ȽȻɉ ɇɉɍ seth h a     
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ɝɞɟ wk  – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ wV  
(ɫɤɨɪɨɫɬɶ ɧɚɡɧɚɱɚɟɬɫɹ  ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɣ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɨɦ ɫɨɨɪɭɠɟɧɢɹ): 
 

7 73 (1 0,3 ) 10 3 (1 0,3 15) 10 0,00000165w wk V             ;  (4.3) 
 

wV =15,0 ɦ/ɫ – ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 
955,08L  ɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ ɞɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɫɤɨɪɨɫɬɢ 

ɜɟɬɪɚ; 
0   – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 

ɜɟɬɪɚ; 
d – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.4): 
 

ɇɉɍ ɞɧɨ 114 94
10 ɦ.

2 2
d

  
         (4.4) 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ: 
 

215 955,08
0,00000165 0,00361

9,81 10seth


  


ɦ. 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɟɜ ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨ 
ɮɨɪɦɭɥɚɦ (4.5) ɢ (4.6): 

 

2 2

9,81 955,08
41,64

15w

gL

V


  ,       (4.5) 

 
9,81 21600

14126
15w

gt

V


  ,       (4.6) 

 
ɝɞɟ 21600t  ɫ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɂɡ ɝɪɚɮɢɤɚ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ.1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 2
w

gL

V
 ɢ

w

gt

V
 ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ,

2
w

gh

V
  ɢ 

w

gT

V
, ɪɟɡɭɥɶɬɚɬɵ 

ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 4.1. 
 

 
 
 



42 
 

Ɍɚɛɥɢɰɚ 4.1 – ɨɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 2
w

gh

V
 

w

gT

V
 

2
w

gL

V
 0,0125 1,3 

w

gt

V
 0,08 4,0 

 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h (ɦ) ɩɨ 

ɮɨɪɦɭɥɚɦ (4.7) ɢ (4.8), ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

w

gh

V
 ɢ 

w

gT

V
 

 
1,3 1,3 15

1,99
9,81

wV
T

g

 
    ɫ.       (4.7) 

 
2 20,0125 0,0125 15

0,29
9,81

wV
h

g

 
    ɦ.     (4.8)  

 
ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

2 29,81 1,99
6,17

2 2 3,14d
gT



  


ɦ.      (4.9) 

 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ d >0,5 d  
 

10d  >0,5 0,5 6,17 3,09d    ɦ.      
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 
ȼɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɨɩɪɟɞɟɥɹɟɦ 

ɩɨ ɮɨɪɦɭɥɟ: 
 

1% 0,29 2,1 0,60ih h K     ɦ,      (4.10) 
 

ɝɞɟ iK – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [3, ɉɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ 

Ⱥ.2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 2
w

gL

V
. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ: 
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ȽȻɉ 114 0,6 0,00361 0,6 115,20      ɦ. (4.11) 
 
4.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ  

 

4.2.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  
 

Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , ɤɨɬɨɪɵɣ 
ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɪ max.ɪ.ɨɫɧ ȽЭɋ ɜɨɞ,Q Q Q Q          
(4.12) 

 
ɝɞɟ max.ɪ.ɨɫɧ 492,4Q  ɦ3/ɫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 
ɩɪɟɜɵɲɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ (ɞɥɹ II  ɤɥɚɫɫɚ 
ɩɪɢɧɢɦɚɟɬɫɹ Ɋ1,0%); 

ɜɨɞQ  – ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɜɵɩɭɫɤ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 

 
9

ɩɨɥ
ɜɨɞ

ɫɪ

1,18 10
74,8

15768017

V
Q

t


   ɦ3/ɫ,       (4.13) 

 

ȽЭɋQ  – ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɩɭɫɤɟ 
ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ.  

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ )1( n ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ 6n  . ȼ 
ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɫɨɨɪɭɠɟɧɢɢ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 4 ɲɬ, ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ 
ɪɚɜɟɧ ɚɝɪ 98,4Q  ɦ3/ɫ., ɬɨɝɞɚ ȽЭɋ 295,2Q  ɦ3/ɫ.

 
 
Ɍɨɝɞɚ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɩɨ ɮɨɪɦɭɥɟ 4.12 

ɪɚɜɟɧ: 
 

ɪ 437,2 295,2 74,8 67,2Q      ɦ3/ɫ. 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ɪ

ɜ

Q
B

q
  ,          (4.14) 

 
ɝɞɟ ɜq − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 

 

ɜ ɪ1,25 1,25 12,5 15,6q q    ɦ3/ɫ.      (4.15) 
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ɝɞɟ ɪq − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 

 

ɪ ɇȻ[ ] 5 2,5 12,5hq h     ɦ3/ɫ.      (4.16) 

 
ɝɞɟ ɇȻ 2,5h  ɦ− ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ 

ɇȻɇȻ ( )f Q  ɩɪɢ max.ɪ.ɨɫɧQ . 

[ ] 5,0h   ɦ/ɫ − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.14: 

 
67,2

4,30
15,6

B   ɦ. 

ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ B ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ: 

  
2,5 2 5 ɦ,B b n             (4.17) 

 
ɝɞɟ n − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ (ɧɟ ɦɟɧɟɟ 2÷3),   

b− ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
4.2.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ  

 
ɂɡ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, 
ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ − 02H . 
 

2
3

ɪ
01 ,

2

Q
H

mB g

 
   
 

        (4.18) 

 
ɝɞɟ m =0,49− ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ Ⱥ. 

 
2

3

01
67,2

3,37
0,49 5 2 9,81

H
 

  
   

ɦ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
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2
3

ɪ
02

ɩ

,
2

Q
H

m B g

 
   
 

        (4.19) 

 
ɝɞɟ ɩ 1  − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɫ ɭɱɟɬɨɦ ɬɨɝɨ, ɱɬɨ ɜɨɞɨɫɥɢɜ ɜ ɇȻ ɧɟ 
ɡɚɬɨɩɥɟɧ;  

 − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
 

b

H

n

nɭ 0101
2,01 





                 (4.20) 
 

ɝɞɟ b– ɲɢɪɢɧɚ ɩɪɨɥɟɬɨɜ; 
n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ; 
ɭ = 0,7− ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɭɫɬɨɟɜ;  

0 =0,45− ɤɨɷɮɮɢɰɢɟɧɬ, ɤɪɭɝɥɨɣ ɮɨɪɦɵ ɛɵɤɚ ɜ ɩɥɚɧɟ. 
 

Ɍɨɝɞɚ ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.19: 
 

 0,7 2 1 0,45 3,37
1 0,2 0,84

2 2,5


  
    

 
 
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

2
3

02
67,2

3,77
0,49 0,84 1 5 2 9,81

H
 

  
    

 ɦ.
 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 

ɜɨɞɨɫɥɢɜɭ 0V : 
 

,
2

2
0

02 g

V
HH




         
(4.21)

 
 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

    
ɪ

0
ɛ

,
ɇɉɍ ɞɧɨ 1

Q
V

B n 


         
(4.22)

 
 

ɝɞɟ ɛ  – ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
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ɛ 0,25 0,25 2,5 1 ɦ.b             (4.23)
  

ɉɪɢ ɪɚɡɪɟɡɤɟ ɬɨɥɳɢɧɚ ɛɵɤɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ 1 ɦɟɬɪ: 
 

ɛ 1 1 2 ɦ.     
 

Ɍɨɝɞɚ: 
 

    0
67,2

0,48
114 94 5 2 1 2

V  
    

ɦ/ɫ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
 

21,1 0,48
3,77 3,76

2 9,81
H


  


ɦ. 

 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɬȽȼ ɇɉɍ 114 4 110H      ɦ.     (4.24) 
 

ɝɞɟ ɫɬH − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɨɦ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɬ 4H   ɦ. 
 

4.2.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ 
ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ  
 

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

2 2
3 3

ɪ.ɩɨɜ
01ɩɨɜ

197,2
6,91 ɦ.

2 0,49 5 2 9,81

Q
H

mB g

   
              (4.25) 

 

ɪ.ɩɨɜ ɩɨɜ.max 492,4 295,2 197,2ȽЭɋ ɫQ Q Q Q         
(4.26) 

 
ɝɞɟ ɩɨɜ.maxQ  – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ 
II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ;  

ɫQ  – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. 
 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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2 2

3 3
ɪ.ɩɨɜ

02ɩɨɜ
ɩ

197,2
8,92 ɦ.

2 0,49 0,84 1 5 2 9,81

Q
H

m B g

   
              

(4.27) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
 

2 2
0ɩɨɜ

ɩɨɜ 02ɩɨɜ
1,1 1,34

8,92 8,82 ɦ/ɫ,
2 2 9,81

V
H H

g

 
    

    
(4.28) 

 

    
ɪ.ɩɨɜ

0ɩɨɜ
ɛ

,
Ɏɉɍ ɞɧɨ 1

Q
V

B n 


   
     

(4.29) 

Ɍɨɝɞɚ: 
 

    0ɩɨɜ
197,2

1,34
115 94 5 2 1 2

V  
    

ɦ/ɫ.
 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 

ɪ ɩɨɜɎɉɍ Ƚȼ 110,00 8,82 118,82 ɦ.H         (4.30) 
 
4.2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɨ 

Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɭ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ [4, ɬɚɛɥ. 6-12], ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ɫɬ 4H  ɦ. 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɫɬȽȻ Ƚȼ 1,6 110,00 1,6 4 116,40H       ɦ.    (4.31) 
 

ɋɪɚɜɧɢɜ ɩɨɥɭɱɟɧɧɭɸ ɨɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɫ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ (ɩɭɧɤɬ 4.2.1), ɡɚ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
ɩɪɢɧɹɬɚ ɧɚɢɜɵɫɲɚɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ, ɬɨ ɟɫɬɶ ȽȻɉ 116,40  ɦ. 
 
Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

№ x  y  ɫɬx H  ɫɬy H  № x  y  ɫɬx H  ɫɬy H  

1 0 0,126 0,0 0,504 21 2,0 1,235 8,0 4,940 
2 0,1 0,036 0,4 0,144 22 2,1 1,369 8,4 5,476 
3 0,2 0,007 0,8 0,028 23 2,2 1,508 8,8 6,032 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
4 0,3 0 1,2 0,000 24 2,3 1,653 9,2 6,612 
5 0,4 0,006 1,6 0,024 25 2,4 1,894 9,8 7,576 
6 0,5 0,027 2,0 0,108 26 2,5 1,96 10,0 7,840 
7 0,6 0,06 2,4 0,240 27 2,6 2,122 10,4 8,488 
8 0,7 0,1 2,8 0,400 28 2,7 2,289 10,8 9,156 
9 0,8 0,146 3,2 0,584 29 2,8 2,462 11,2 9,848 
10 0,9 0,198 3,6 0,792 30 2,9 2,64 11,6 10,560 
11 1 0,256 4,0 1,024 31 3,0 2,824 12,0 11,296 
12 1,1 0,321 4,4 1,284 32 3,1 3,013 12,4 12,052 
13 1,2 0,394 4,8 1,576 33 3,2 3,207 12,8 12,828 
14 1,3 0,475 5,2 1,900 34 3,3 3,405 13,2 13,620 
15 1,4 0,564 5,6 2,256 35 3,4 3,609 13,6 14,436 
16 1,5 0,661 6,0 2,644 36 3,5 3,818 14,0 15,272 
17 1,6 0,764 6,4 3,056 37 3,6 4,031 14,4 16,124 
18 1,7 0,873 6,8 3,492 38 3,7 4,249 14,8 16,996 
19 1,8 0,987 7,2 3,948 39 3,8 4,471 15,2 17,884 
20 1,9 1,108 7,6 4,432 40 3,9 4,698 15,6 18,792 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɇɚɱɚɥɶɧɨɟ ɨɱɟɪɬɚɧɢɟ ɝɪɟɛɧɹ ɧɨɪɦɚɥɶɧɨɣ ɛɟɡɜɚɤɭɭɦɧɨɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪ-Ɉɮɢɰɟɪɨɜɚ 

 
 ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
 

ɩɥ ȽȻ ȾɇɈ 116,40 94 22,4H       ɦ.     (4.32) 
 
4.2.2.5 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  
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Ⱦɥɹ ɩɥɨɬɢɧɵ ɧɚ  ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɚ ɫ 
ɞɨɧɧɵɦ ɪɟɠɢɦɨɦ. 
 ȼɵɱɢɫɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ 
ɨɬɜɟɪɫɬɢɣ: 
 

   

2 2
ɪ

3 3ɤɪ 2 2
ɛ

1,1 67,2
= =2,18 ɦ,

( 1 ) (5 2 1 2) 9,81

Q
h

ȼ n g






        

(4.33) 

 
ɝɞɟ 1,1  – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ. 
 
 ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

0 ɇɉɍ ȾɇɈ 114 94 20 ɦ.T           (4.34) 
 

Ɉɬɧɨɫɢɬɟɥɶɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

0

0

ɤɪ

20
9,19 ɦ.

2,18Ɍ
Ɍ
h

   
       

(4.35) 

  
 ɉɨ ɝɪɚɮɢɤɭ ɨɩɪɟɞɟɥɟɧɢɹ ɝɥɭɛɢɧɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɵ 
ɫɨɩɪɹɠɟɧɧɨɣ ɫ ɧɟɣ [4, ɪɢɫ. 9-55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 

0,95  (ɞɥɹ ɩɥɨɬɢɧ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 15 ɦ.) ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ 

0Ɍ  ɨɩɪɟɞɟɥɹɸɬ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɝɥɭɛɢɧɵ ɫ  ɢ ɫ  . 
Ɂɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɝɥɭɛɢɧ: 
 

0,28ɫ  , 2,5ɫ   . 
 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

0,28 2,18 0,61 ɦ,ɫ c ɤɪh h    
      

(4.36) 

 

0,25 2,18 5,44 ɦ.ɫ c ɤɪh h    
      

(4.37) 

 
Ɂɚ ɜɨɞɨɫɥɢɜɨɦ ɭɫɬɪɨɟɧ ɜɨɞɨɛɨɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɛɟɬɨɧɧɭɸ 

ɩɥɢɬɭ. 
 
Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 

ɜ , =0,15 , , =1,84 ɦ,ɫ ɫv h                (4.38) 
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ɝɞɟ ɫv – ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 

p

ɛ

,
,  ɦ/ɫ

( ( ) ) ,( ( ) )
ɫ

ɫ

Q

B n h
v

 
   

           
  (4.39) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜ ,  ɦ.     
 
Ɉɬɦɟɬɤɭ ɩɨɥɚ ɜɨɞɨɛɨɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ 

 
ɉȼ ȾɇɈ 94,0 94,0 ɦ.                        (4.40) 

 

 Ɍɚɤ ɤɚɤ ɇȻ5,44 ɦ 2,5 ɦɫh h     ɡɧɚɱɢɬ, ɩɪɵɠɨɤ ɹɜɥɹɟɬɫɹ ɨɬɨɝɧɚɧɧɵɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɫɩɪɨɟɤɬɢɪɨɜɚɬɶ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ 

ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɜɨɞɨɫɥɢɜɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ 
ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ.  

 
4.2.2.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ  

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

ɫɬ ɫ ɫɬ 1,1 5,44 2,55 3,44 ɦ.h h H            (4.41) 
 
ɝɞɟ ɫɬH  – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
 

ȼȻ ȼȻ

2
23

ɫɬ 2 2
,

2 2 ɫ

q q
H

m g g h





   
              

     (4.42) 

 
ɝɞɟ 

ȼȻ
q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɛɨɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 

 

ȼȻ

ɪ 3

ɛ

67,2
9,59 ɦ/ɫ ;

( 1) 5 (2 1) 2

Q
q

ȼ n 
  

          

 (4.43) 

 
1,1   – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; 

m  – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɫɬɟɧɤɢ. 
 
Ɍɨɝɞɚ: 
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2
23

ɫɬ 2 2

9,59 1,1 9,59
2,55

2 9,81 1,1 5,440,49 2 9,81
H

   
     

      
ɦ. 

 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɩɟɪɜɨɣ ɫɬɟɧɤɢ ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɡɚ 

ɫɬɟɧɤɨɣ. 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ: 

 

0 3,44 2,55=5,99 ɦ.T          (4.44) 
 
ȼɵɱɢɫɥɹɟɦ ɧɨɜɨɟ ɨɬɧɨɲɟɧɢɟ: 
 

0

5,99
2,75 ɦ

2,18Ɍ   . 

ɋ ɭɱɟɬɨɦ ɪɚɧɟɟ ɜɵɛɪɚɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ   ɢ ɜɵɱɢɫɥɟɧɧɨɝɨ 
ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ 

0Ɍ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɝɥɭɛɢɧɵ 

ɪɚɜɧɵ 0,58c   ɢ 1,68ɫ    
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ: 
 

0,58 2,18 1,26 ɦ,ɫh      
 

1,8 2,18 3,66 ɦ.ɫh      
 

Ɍɚɤ ɤɚɤ ɇȻ3,66 ɦ 2,5 ɦɫh h    , ɡɚ ɫɬɟɧɤɨɣ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ 
ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ, ɧɟɨɛɯɨɞɢɦɚ ɜɬɨɪɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ. 

 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ  ɩɪɢ ɧɚɥɢɱɢɢ ɧɚ ɧёɦ ɝɚɫɢɬɟɥɟɣ: 

 

ɜ ɩɪ( , ) , , ,  ɦl l           ,      (4.45) 

 
ɝɞɟ ɩɪl  – ɞɥɢɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ, 
 

ɩɪ , ( , ) , ( , , , ) ,  ɦ.ɫ ɫl h h                      (4.46) 

 
 ɇɚɩɨɪ, ɨɛɪɚɡɭɟɦɵɣ ɧɚɞ ɜɬɨɪɨɣ ɫɬɟɧɤɨɣ, ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɟɪɜɨɣ 
ɩɨ ɮɨɪɦɭɥɟ (4.42): 
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2
23

ɫɬ 2 2

9,59 1,1 9,59
2,37

2 9,81 1,1 3,660,49 2 9,81
H

   
     

      
ɦ. 

 
 ȼɵɫɨɬɚ ɫɬɟɧɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.41: 
 

ɫɬ 1,1 2,37 3,66 1,66 ɦ.h      
 
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɬɟɧɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɚ 

ɡɚ ɜɬɨɪɨɣ ɫɬɟɧɤɨɣ. 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɫɬɟɧɤɨɣ: 

 
0 1,66 2,37=4,02 ɦ.T           

 
ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ 4.35: 
 

0

4,02
1,85 ɦ

2,18Ɍ   . 

 
ɋ ɭɱɟɬɨɦ ɪɚɧɟɟ ɜɵɛɪɚɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ   ɢ ɜɵɱɢɫɥɟɧɧɨɝɨ 

ɧɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ 
0Ɍ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɝɥɭɛɢɧɵ 

ɪɚɜɧɵ 0,52c   ɢ 1,14.ɫ    
 

Ɉɩɪɟɞɟɥɹɟɦ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɫɨɩɪɹɠɟɧɧɵɯ ɝɥɭɛɢɧ: 
 

0,52 2,18 1,13 ɦ,ɫh      
 

1,14 2,18 2,48 ɦ.ɫh      
 

Ɍɚɤ ɤɚɤ ɇȻ2,48 ɦ 2,5 ɦɫh h    , ɡɚ ɫɬɟɧɤɨɣ ɨɛɪɚɡɨɜɵɜɚɟɬɫɹ 
ɡɚɬɨɩɥɟɧɧɵɣ ɩɪɵɠɨɤ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɟɣ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ 
ɜɨɞɨɛɨɣɧɵɟ ɫɬɟɧɤɢ. 
 

4.2.2.7 Ɋɢɫɛɟɪɦɚ  
 

Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 
ɪɚɫɫɟɢɜɚɧɢɹ ɩɨɬɨɤɚ, ɜɵɩɨɥɧɹɟɦɚɹ ɱɚɳɟ ɜɫɟɝɨ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ 
ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ. 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 

ɪ ɜ( ) , , ,  ɦ.l l         
      

(4.47) 
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Ɉɩɪɟɞɟɥɢɦ ɬɨɥɳɢɧɭ ɩɥɢɬ: 
 

   
ɪ ɫ

ɪ
ɛ

, ,
,  ɦ,

,
w

w

p h K
t

p p

      
    

         
(4.48) 

 
ɝɞɟ ɫK  – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ, ɧɟ ɦɟɧɟɟ 1,25; 

 
, ,

ɤɪ.ɪ
ɪ

,
, =3,8 ɦ,

,v

h
h h

x

                    
    (4.49) 

 
ɝɞɟ x  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɠɚɬɨɝɨ ɫɟɱɟɧɢɹ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɩɥɢɬɵ; 
 

, ,
,  ɦ,

,
ɫ

vh
g

v     
   

     
      (4.50) 

 

ɫv – ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɨɩɪɟɞɟɥɟɧɧɨɣ ɩɨ ɮɨɪɦɭɥɟ (4.39) ɜ 
ɩɭɧɤɬɟ 4.2.2.5; 

ɤɪ.ɪh  – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɧɚ ɪɢɫɛɟɪɦɟ: 
 

ɪ
ɤɪ.ɪ

, ,
,  ɦ,

,

q
h

g

 
 
    

    
 

     (4.51) 

 

ȼȻɪq q  – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 
ɭɞɟɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɧɚ ɜɨɞɨɛɨɟ ɨɩɪɟɞɟɥɟɧɧɨɦɭ ɩɨ ɮɨɪɦɭɥɟ 4.43. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɫɟɯ ɬɪɟɯ ɩɥɢɬ ɪɢɫɛɟɪɦɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ 

ɉɚɪɚɦɟɬɪɵ ɉɥɢɬɚ 1 ɉɥɢɬɚ 2 

x , ɦ 14,2 24,2 

ɪh , ɦ 3,8 1,8 

ɪt , ɦ 3,4 1,6 

ɉɪɢɧɹɬɨɟ ɡɧɚɱɟɧɢɟ ɪt , ɦ 3,4 1,6 

 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ ɩɨɥɨɜɢɧɵ ɬɨɥɳɢɧɵ ɩɥɢɬɵ 

ɜɨɞɨɛɨɹ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ ɪɚɜɧɨɣ 
ɬɨɥɳɢɧɟ ɩɥɢɬɵ ɜɨɞɨɛɨɹ. 
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4.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  
 

4.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ  
 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɧɚɢɛɨɥɟɟ ɦɢɧɢɦɚɥɶɧɨɣ ɲɢɪɢɧɵ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨ 
ɨɫɧɨɜɚɧɢɸ  ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ ɫɨɨɪɭɠɟɧɢɹ. Ɍɚɤɨɦɭ ɤɪɢɬɟɪɢɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɫ ɦɢɧɢɦɚɥɶɧɨɣ 
ɲɢɪɢɧɨɣ ɩɨ ɧɢɡɭ, ɫɯɟɦɚ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
– ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ; 
– ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɨɨɪɭɠɟɧɢɹ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

 

 
 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
Ɍɚɤ ɤɚɤ ɨɫɧɨɜɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɩɪɢ ɜɨɡɜɟɞɟɧɢɢ ɩɥɨɬɢɧ ɜɵɫɬɭɩɚɟɬ ɛɟɬɨɧ 

ɢɦɟɸɳɢɣ ɫɜɨɣɫɬɜɨ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɬɶɫɹ  ɪɚɫɬɹɠɟɧɢɸ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɦɟɪɵ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɩɨɹɜɥɟɧɢɟ ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, 
ɤɨɬɨɪɵɟ ɜ ɞɚɥɶɧɟɣɲɟɦ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɪɚɡɜɢɬɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɹɦɢ ɫɨ 
ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɧɚ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ, ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 4.52: 

 

ɩ

1

,

(1 ) (2 )

I

ɛ

w

h
B

p
n n n

p



     

       

(4.52) 

 
ɝɞɟ 1 0,5   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɡɚ ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ; 

ɛp  – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; 
wp  – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 
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ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ: 
   

ɇɉɍ ɩɨɞ.h           (4.53) 
 

Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ: 
 

ɜɩɨɞ ȾɇɈ =94 2,0=92,0 ɦ,         (4.54) 
 
ɝɞɟ ɜ  – ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ; 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.53: 

114 92 22 ɦ.h     
 

 ɂɫɯɨɞɹ ɢɡ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

ɩ

1

,II n

ɛ

w
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(4.55) 

 
ɝɞɟ   – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 

n  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. 

ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɹɟɦ, 
ɡɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, n  ɩɨ ɮɨɪɦɭɥɚɦ (4.52) ɢ (4.55) ɨɩɪɟɞɟɥɹɟɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɩB  ɢ ɫɬɪɨɢɦ ɞɜɚ ɝɪɚɮɢɤɚ ɡɚɜɢɫɢɦɨɫɬɢ ɩ ( )IB f n  ɢ 

ɩ ( )IIB f n (ɪɢɫɭɧɨɤ 4.3), ɬɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬ ɪɚɫɱɟɬɧɭɸ 
ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɢ ɜɟɥɢɱɢɧɭ n , ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸ ɧɚɤɥɨɧ ɝɪɚɧɟɣ ɩɥɨɬɢɧɵ. 

 
Ɍɚɛɥɢɰɚ 4.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n 
I
пB  

II
пB  

0 15,96 18,53 
0,1 16,17 17,60 
0,2 16,49 16,76 
0,3 16,58 16,58 
0,4 16,92 16,00 
0,5 17,50 15,30 
0,6 18,27 14,67 

0,6455 19,30 14,08 
0,7 20,70 13,54 
0,8 22,69 13,04 
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Ɋɢɫɭɧɨɤ 4.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɪɢɧɹɬɚ
ɩ 16,60 ɦB  ɩɪɢ 0,2235.n   

 
4.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɢɯ ɪɚɡɪɟɡɤɚ 

ɩɨɫɬɨɹɧɧɵɦɢ ɢ ɜɪɟɦɟɧɧɵɦɢ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɫ ɰɟɥɶɸ ɧɟɞɨɩɭɳɟɧɢɹ 
ɬɪɟɳɢɧɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ 
ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

Ɍɨɝɞɚ ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ: 
 

ɫ Ȼ 2,5 2 4,5 ɦ,B b             (4.56)  
 

ɝɞɟ b  – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; 
Ȼ  – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 5 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1,5 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. 
 

4.3.3 Ȼɵɤɢ  
 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ. 
Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫɨɫɬɨɢɬ ɢɡ 2 ɩɨɥɭɛɵɤɨɜ, ɫɭɦɦɚɪɧɚɹ ɜɟɥɢɱɢɧɚ 

ɤɨɬɨɪɵɯ ɧɚ 1 ɦ ɛɨɥɶɲɟ, ɱɟɦ ɧɟɪɚɡɪɟɡɧɨɝɨ.  
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɪɚɜɧɚ 1,5 ɦ, ɞɥɢɧɚ 0,5 ɦ. 
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Ⱦɥɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨ-ɚɜɚɪɢɣɧɨɝɨ ɡɚɬɜɨɪɚ 0,5 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ ɪɚɛɨɱɟɝɨ ɢ ɪɟɦɨɧɬɧɨ-ɚɜɚɪɢɣɧɨɝɨ ɡɚɬɜɨɪɨɜ ɫɨ 

ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ 1,0 ɦ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ 
ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɡɚɬɜɨɪɟ. 
 

4.3.4 ɍɫɬɨɢ  
 

Ⱦɥɹ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɜɢɞɚ ɭɫɬɨɟɜ: 
ɫɨɩɪɹɝɚɸɳɢɣ ɢ ɪɚɡɞɟɥɶɧɵɣ. 

ɉɪɚɜɵɣ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɦɵɜɚ 
ɜɨɞɨɣ, ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɵ, ɚ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɨɩɨɪɨɣ ɞɥɹ ɩɥɨɫɤɢɯ 
ɡɚɬɜɨɪɨɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ɋɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɨɬɞɟɥɹɸɳɢɣ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ ɢɥɢ ɝɥɭɯɨɣ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 
 

4.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ  
 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ), ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ, ɢɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɞɪɟɧ, ɩɪɢɭɪɨɱɟɧɧɵɯ ɤ ɹɪɭɫɚɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɢ 
ɢɦɟɸɳɢɯ ɜɵɯɨɞɵ ɜ ɫɦɨɬɪɨɜɵɟ ɲɚɯɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɦɟɠɫɟɤɰɢɨɧɧɵɯ 
ɲɜɚɯ ɫɨɨɪɭɠɟɧɢɹ. 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɹɬ 10÷30 ɫɦ; 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2÷3 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2 
ɦ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

Ⱦɥɹ ɝɚɥɟɪɟɢ ɧɚ ɨɬɦɟɬɤɟ: 
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(4.57) 

      
ɝɞɟ minɇɉɍ ɍɇȻ 117 , ,  ɦdH           ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ 
ɫɟɱɟɧɢɟɦ; 

n  ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ;  

ɤɪ, mI  ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ɞɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɵɯ ɢ ɦɚɫɫɢɜɧɨ-ɤɨɧɬɪɮɨɪɫɧɵɯ ɩɥɨɬɢɧ ɪɚɜɧɵɣ 25. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɵ ɩɪɢɧɢɦɚɟɦ 
2 ɦ. 
 

4.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɫɜɹɡɢ ɫ ɧɟɛɨɥɶɲɨɣ ɜɵɫɨɬɨɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɬɟɥɟ 
ɩɥɨɬɢɧɵ ɦɨɠɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɭɫɬɪɨɣɫɬɜɨ ɨɞɧɨɣ ɝɚɥɟɪɟɣ. ɉɪɨɞɨɥɶɧɚɹ 
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ɝɚɥɟɪɟɹ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɇȻ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

Ƚɚɥɟɪɟɢ ɢɦɟɸɬ ɫɥɟɞɭɸɳɢɟ ɪɚɡɦɟɪɵ: ɲɢɪɢɧɚ – 2,5  ɦ, ɜɵɫɨɬɚ – 2,5 ɦ. 
 
4.3.7 ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ  

 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɫɨɫɬɨɢɬ ɢɡ ɲɢɪɢɧɵ ɩɪɨɟɡɠɟɣ ɱɚɫɬɢ, 

ɩɟɲɟɯɨɞɧɨɣ ɞɨɪɨɠɤɢ ɢ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ.  
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɩɨ ɝɪɟɛɧɸ ɩɥɨɬɢɧɵ Ɍɚɫɟɟɜɫɤɨɣ 

Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɞɧɨɩɨɥɨɫɧɚɹ ɞɨɪɨɝɚ V ɤɚɬɟɝɨɪɢɢ. ɉɪɨɟɡɠɚɹ ɱɚɫɬɶ 
ɩɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɨɣ 4 ɦ.  ɒɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɩɪɢɧɹɬɚ 6 ɦ. 
Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɚɜɬɨɞɨɪɨɝɨɣ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ ɢ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ 2 ɦ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 14 ɦ. 
 

4.3.8 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɝɥɭɛɢɧɧɵɯ (ɞɨɧɧɵɯ) ɜɨɞɨɫɛɪɨɫɨɜ 
 
ɉɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɪɚɫɯɨɞɵ ɩɪɢ 
ɨɩɨɪɨɠɧɟɧɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɝɭɬ ɫɪɚɛɚɬɵɜɚɬɶɫɹ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ 
ɜɨɞɨɫɛɪɨɫɵ (ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ). 
 ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɲɢɪɢɧɵ ɫɟɤɰɢɢ ɧɚɡɧɚɱɚɟɬɫɹ ɪɚɡɦɟɪ ɢ ɱɢɫɥɨ ɨɬɜɟɪɫɬɢɣ. 
 ɉɥɨɳɚɞɶ ɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 

ɜɨɞ
ɜɨ

ɜɨ

,
,  ɦ ,

, ,

Q

g H
 

     
               

(4.58) 

      
ɝɞɟ ɜɨɞQ  – ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɜɵɩɭɫɤ ɪɚɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.16; 

 , ,      – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 

ɜɨH  ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 

ɜɨ ɇɉɍ ȼɈ 114H      ɦ,     (4.59) 
 

ɝɞɟ ȼɈ – ɨɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 
 ɉɪɢɧɢɦɚɟɦ ɨɞɢɧ ɜɨɞɨɜɵɩɭɫɤ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ, ɜɵɫɨɬɨɣ 2 ɦ, 
ɲɢɪɢɧɨɣ 3 ɦ ɢ ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɨɞɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ 6 ɦ2. 
 

4.4 ɇɚɡɧɚɱɟɧɢɟ ɪɚɡɦɟɪɨɜ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɥɨɬɢɧ  
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4.4.1 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ 
 

4.4.1.1 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ  
 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɭɦɟɧɶɲɢɬɶ ɮɢɥɶɬɪɚɰɢɸ ɢ ɫɧɢɡɢɬɶ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 

   ɩ0,10 0,25 0,10 0,25 16,6 1,66 4,15 ɦ,зl B           (4.60) 

 
ɝɞɟ 𝐵ɩ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

 
ɉɪɢɧɢɦɚɸ 4зl  ɦ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 

0,6 0,6 20,84 12,5зɚɜ dh H     ɦ,      (4.61) 
 

ɝɞɟ dH – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɨɩɭɫɬɢɦɨɝɨ 

ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 
 

.

n
з

cr m

ɇ
J

  


         
(4.62) 

 
ɝɞɟ ɇ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, 

.cr mJ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ  . 25cr mJ  ; 

 
0,4 24,4 0,4 20,84 16,06ɩɥ dɇ h H         ɦ,    (4.63) 

 

ɩɥh – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ. 
 
Ɍɨɝɞɚ, ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 4.62: 
 

16,06 1,20

25з


 , 

 
0,77з  ɦ. 

 
ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɪɚɜɧɨɣ 1,0 ɦ. 
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Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 

0,6 0,6 12,5 7,5дɪ зɚɜh h     ɦ. 
 

4.4.1.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ  
 

ɑɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ ɮɢɥɶɬɪɭɸɳɭɸɫɹ ɜɨɞɭ ɜɵɜɨɞɹɬ ɜ 
ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɢɥɢ ɞɪɟɧɚɠɧɭɸ ɝɚɥɟɪɟɸ, ɚ ɨɬɜɨɞ ɜɨɞɵ ɜ ɇȻ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɚɦɨɬɟɤɨɦ ɢɥɢ ɧɚɫɨɫɚɦɢ. 

ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 2,5 ɦ. 

 
4.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. ɉɨɫɬɪɨɟɧɢɟ 

ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ɋɚɫɱɟɬ ɮɢɥɶɬɪɚɰɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [13, ɬɚɛɥɢɰɚ 5, 
ɪɢɫɭɧɨɤ 7]. 
 ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
 

minɇɉɍ ɍɇȻ 114 , ,  ɦdH          . 
 

4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

4.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 
 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɫ ɭɱёɬɨɦ 
ɭɫɬɪɨɣɫɬɜɚ ɡɭɛɶɟɜ: 

 

ɩɥ ɛ
ɩɥ

ɛ

, , , ,
,

,

S b g p
G

b

            
    

     
ɤɇ/ɦ,    (4.64) 

 
ɝɞɟ ɩɥS – ɩɥɨɳɚɞɶ ɩɥɨɬɢɧɵ ɫ ɭɱёɬɨɦ ɡɭɛɶɟɜ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ ɉɄ «AutoCAD»;  

b– ɲɢɪɢɧɚ ɨɞɧɨɝɨ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ, ɦ;  
ɛp – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  
ɛ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
Ɍɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɟɫɚ ɩɥɨɬɢɧɵ ɩɥG  ɛɵɥɚ 

ɨɩɪɟɞɟɥɟɧɚ ɩɨɫɪɟɞɫɬɜɨɦ ɩɪɨɝɪɚɦɦɵ «AutoCAD»: ɩɥX , ɩɥY . 
ȼɟɫ ɛɵɤɚ ɢ ɟɝɨ ɰɟɧɬɪ ɬɹɠɟɫɬɢ ɨɩɪɟɞɟɥɹɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɥɨɬɢɧɟ: 
 

ɛ ɛ ɛ
ɛ

ɛ

, , ,
,

,

S g p
G

b

            
    

     
ɤɇ/ɦ                         (4.65) 
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
 

ɡ , , , , , ,Q f f g                  ɤɇ,    (4.66) 

 
ɝɞɟ f –  ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɜɧɚɹ: 

 
( Ɏɉɍ Ƚȼ , ) ( , , ) , ,ɪf b                   ɦ2. (4.67) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɤ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: 
 

ɡ
ɡ

ɛ

,
,

,

Q
q

b

 
   

     
 ɤɇ/ɦ.   (4.68) 

 

4.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 
 

Ɍɚɤ ɤɚɤ ɩɨɞɨɲɜɚ ɩɥɨɬɢɧɵ ɢɦɟɟɬ ɜɵɫɬɭɩɵ ɜ ɜɢɞɟ ɡɭɛɶɟɜ, ɬɨ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ ɞɟɣɫɬɜɭɟɬ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ ɦɟɠɞɭ ɜɵɫɬɭɩɚɦɢ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 

 

ɜ
,

,wp g hɌ
 
     

    
 

ɤɇ/ɦ.    (4.69) 

 

ɜ
,

,wp g hɌ
 


          

 
ɤɇ/ɦ.    (4.70) 

 
ɝɞɟ h  – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ, 
 

( ɇɉɍ ɩɨɞ) ( )h         ɦ.     (4.80) 
 

h  – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, 

 

( Ɏɉɍ ɩɨɞ) ( , ) ,h           ɦ.    (4.81) 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
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ɧ
, ,

,wp g hɌ
 
      

   
 

ɤɇ/ɦ.    (4.82) 

ɧ
, ,

,wp g hɌ
 


          

 
ɤɇ/ɦ.    (4.83) 

 
ɝɞɟ h  – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, 
 

min( ɍɇȻ ɩɨɞ) ( , ) ,h           ɦ.    (4.84) 
 

h – ɜɵɫɨɬɚ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, 

 

max( ɍɇȻ ɩɨɞ) ( , ) ,h           ɦ.    (4.85) 
 
4.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɨɥɧɨɫɬɶɸ ɩɨɜɬɨɪɹɟɬ ɨɱɟɪɬɚɧɢɟ 

ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. Ɍɚɤ ɤɚɤ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɫɨɨɪɭɠɟɧɢɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɡɭɛɶɟɜ, ɬɨ ɜɵɫɨɬɚ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

 

ɜɡ min( ɍɇȻ ɩɨɞ) ( , ) ,h           ɦ.    (4.86) 
 

ɜɡ max( ɍɇȻ ɩɨɞ) ( , ) ,h            ɦ.    (4.87) 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ:  
 

ɜɡɜ эɩ , , ,wW p g S           ɤɇ/ɦ, (4.88) 
 

ɜɡɜ эɩ , , ,wW p g S           ɤɇ/ɦ, (4.89) 
 

ɝɞɟ эɩS , эɩS  – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɵɱɢɫɥɟɧɧɚɹ ɜ 
ɩɪɨɝɪɚɦɦɟ«AutoCAD».  
  

4.6.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ, 
ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɪɚɧɟɟ. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɩɥɨɬɢɧɭ: 
 

ɮ эɩ , , ,wW p g S            ɤɇ/ɦ,     (4.90) 
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ɮ эɩ , , ,wW p g S           ɤɇ/ɦ,     (4.91) 

 
ɝɞɟ эɩS , эɩS  – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɥɨɬɢɧɨɣ.  
 

4.6.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ  
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ 
ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ 

 

 ɧ
ɧ ɧ ɧ , ,p h tg tg                  

 ɤɇ/ɦ2,  (4.92) 

 
ɝɞɟ ɧh    ɦ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ; 

ɧ    – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; 
ɜɡɜ
ɧ ,    ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ: 

 

ɧ ɧ
ɧ

,
,

p hЕ    
   

 
 ɤɇ/ɦ.       (4.93) 

 
4.6.6 Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 

   

ɧ ɧ
ɧ ɧ ,

,  ɤɇ/ɦ .

p h tg ɫ tg

tg tg




 

                           
              

(4.94) 

 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎɝɪ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 
 

 
     

ɜɡɜ ɧ ɧ
ɧ ɧ ɝɪ ɝɪ

,

,  ɤɇ/ɦ ,

p h h tg ɫ tg

tg tg








                          
                 

  
  

(4.95) 

 
ɝɞɟ ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 110 ɤɉɚ; 

ɜɡɜ
ɝɪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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   ɜɡɜ ɫɭɯ
ɝɪ ɝɪ , ,wn              ɤɇ/ɦ2,  (4.96) 

 
ɝɞɟ ɫɭɯ

ɝɪ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 
n – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; 

w –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
 

ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 
1 ɩ.ɦ: 

 

ɚɤ
, ,

,
p pЕ     

    
 

 ɤɇ/ɦ.     (4.97) 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
 

4.6.7 ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

   

ɝɪ ɝɪɜɡɜ
ɝɪ ɝɪ ɝɪ

,

,  ɤɇ/ɦ ,

p h tg ɫ tg

tg tg







    
                   

             

  
   

(4.98) 

 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɝɨ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 

1 ɩ.ɦ: 
 

ɝɪ ɝɪ
ɩɚɫ

,
,

p h
Е

    
    

 
 ɤɇ/ɦ.      (4.99) 

 
4.6.8 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 

ɜɨɥɧ %
, ,

, , , ,
,

,  ɤɇ/ɦ,

d
w

h
W p g h 


                                 

  

 (4.100) 

 
ɝɞɟ 1%h  – ɜɵɫɨɬɚ ɜɨɥɧɵ 1 %-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ (4.10); 
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d – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ (4.9). 
 

% , ,
,

,d

h
h

 



      

    
  

 ɦ.       (4.101) 

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɜɨɥɧW  ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 

c %
,

, ,
,

dy h
    

          
        

 ɦ.     (4.102) 

 
 ɗɩɸɪɚ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ 

%, , , ,h        ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ 

% , ,h           ɦ ɍȼȻ. 
 

4.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

4.7.1 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ. Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ 
ɩɥɨɬɢɧɵ 
 

Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɟɱɟɧɢɢ ɢ ɩɨ ɟɟ ɩɨɞɨɲɜɟ 
ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɧɟɩɪɢɝɨɞɧɨɫɬɶ 
ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɢɥɢ ɦɟɬɨɞɭ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɥɨɬɢɧɵ ɜɵɫɨɬɨɣ ɞɨ 60 ɦ. 

ɂɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ ɫɨ ɡɧɚɤɨɦ «-». 

ȼɫɟ ɪɚɧɟɟ ɪɚɫɫɱɢɬɚɧɧɵɟ ɧɚɝɪɭɡɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ 

Ȼ. 
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Ɍɚɛɥɢɰɚ 4.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉ
ɛɨ

ɡɧ
ɚ-

ɱɟ
ɧɢ

ɟ 
ɫɢ

ɥɵ
 

f  

ɇ
ɚɩ

ɪɚ
ɜɥ

ɟɧ
ɢɟ

 
ɫɢ

ɥɵ
 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 

ɋ
ɢ-

ɥɚ
, ɤ

ɇ
 

ɋ
ɢ-

ɥɚ
,f

 

ɉ
ɥɟ

-ɱ
ɨ,

 ɦ
 

Ɇ
ɨ-

ɦɟ
ɧɬ

, ɤ
ɇ

·ɦ
 

ɋ
ɢ-

ɥɚ
, ɤ

ɇ
 

ɋ
ɢ-

ɥɚ
, 

f

 

ɉ
ɥɟ

-ɱ
ɨ,

 ɦ
 

Ɇ
ɨ-

ɦɟ
ɧɬ

, ɤ
ɇ

·ɦ
 

1 2 3 4 5 6 7 8 9 10 11 

ɜɌ

 ɜɌ   
1,0  2374,0 2374,0 7,33 17401,6 2755,1 2755,1 7,9 21765,2 

ɧɌ  

 ɧɌ   
1,0  84,9 84,9 1,39 -118,0 187,3 187,3 2,06 -385,9 

ɩɥG  0,95   
2156,9 2049,0 2,88 -5901,3 2156,9 2049,0 2,88 -5901,3 

ɛG  0,95   
2703,9 2568,7 4,63 -11893,1 2703,9 2568,7 4,63 -11893,1 

ɜɡɜW  1,0   
677,9 677,9 0 0,0 1006,5 1006,5 0 0,0 

ɮW  1,0   
741,6 741,6 4,57 3389,3 721,0 721,0 4,63 3338,4 

ɧЕ  1,2  11,8 14,1 2,67 37,7 11,8 14,1 37,7 531,0 

ɩɚɫЕ  0,8  412,8 330,2 0,67 -221,2 412,8 330,2 0,67 -221,2 

ɜɨɥɧW  1,0  6,1 6,1 21,3 129,4 6,1 6,1 23 139,8 

ɡq  0,9*   
13,5 12,1 5,99 -72,8 13,5 12,1 5,99 -72,8 

ɧW  1,0   49,1 49,1 7,01 343,8 124,6 124,6 6,63 826,0 

  ,N    ,M     ,N    ,M     
 
 

4.7.1.1 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

2 2
ɩ ɩ

6 3259,4 6 3095,4
+ = 129,0 ɤɉɚ,

16,
 =

6 16,6
 u

y

MN

B B
 

    
 

(4.103)
 

 
ɝɞɟ N  – ɫɭɦɦɚ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 

M – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ, ɤɇ∙ɦ; 
ɩB – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɦ. 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
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 ɜ ɜ ɜ , ( )  ɤɉɚu u
x y wm h m                   

  
(4.104)

 
 
ɝɞɟ w ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 

ɜ  ɦh   – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

ɜ ( )m tg     ; 

  – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

ɜ ɜ( ) ( , )  ɤɉɚu u
xy w yh m                 , (4.105) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 

   ɜ ɜ ɜ , 129,0 ɤɉɚ.u u
y wm h m 

                     
  

(4.106) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

ɡ ɜ  u
w h          ɤɉɚ. (4.107) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɟ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 

     
 

     
 

2
ɜ ɜ

ɜ
ɜ

{ cos ( ) cos ( ) }

{ , cos ( ) cos ( ) }

,  ɤɉɚ.

u u
ɫ y w

m m
h

m





  
                   

   
    

                      
     

(4.108) 

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

2 2

6 3026,9 6 8126,1
+ = 5,4 ɤɉɚ.

16,6 16,6
 = u

y

MN

B B


      
 

(4.109)
 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 

 ɜ ɜ ɜ , , ( )

,  ɤɉɚ.

u u
x y wm h m                       

     
(4.110)
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ɝɞɟ w ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 

ɜ ,  ɦh    – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

ɜ ( )m tg     ; 

  – ɭɝɨɥ ɦɟɠɞɭ ɩɥɨɫɤɨɫɬɶɸ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɜɟɪɬɢɤɚɥɶɸ. 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

ɜ ɜ( ) ( , , )  ɤɉɚu u
xy w yh m                     . (4.111) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

   ɜ ɜ ɜ , ,

,  ɤɉɚ.

u u
y wm h m 

                        

  
 (4.112) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

ɡ ɜ , ,u
w h             ɤɉɚ. (4.113) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɩɥɨɳɚɞɤɟ ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ: 
 

     
 

     
 

2
ɜ ɜ

ɜ
ɜ

{ cos ( ) cos ( ) }

{ , cos ( ) , cos ( ) }

, ɤɉɚ.

u u
ɫ y w

m m
h

m





  
                     

   
    

                       
    

(4.114) 

 
4.7.1.2 Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɞɥɹ 

ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ 
 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

2 2
ɩ ɩ

6 3259,4 6 3095,4
= 263,8

16,6 16,6
 = t

y

MN

B B
 

      ɤɉɚ.  (4.115) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
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 ɧ ɧ ɧ , , , ( , )

,  ɤɉɚ,

t t
x y wm h m                       

    

(4.116) 

   
ɝɞɟ ɧ ,  ɦh    – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɧ ( ) ,m tg      ; 

 – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ, .    
 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

ɧ ɧ( ) ( , , ) , ,  ɤɉɚt t
xy w yh m                       . (4.117) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

   ɡ ɧ ɧ ɧ , , , ,

,  ɤɉɚ.

t t
y wm h m                          

  
 (4.118) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

1 ɧ , ,  t
w h            ɤɉɚ. (4.119) 

 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

2 2
ɩ ɩ

6 3026,9 6 8126,1
= 359,3

16,6 1
 

6,
= 

6
t

y

MN

B B


        ɤɉɚ.           (4.120) 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
   

 ɧ ɧ ɧ , , , ( , )

,  ɤɉɚ,

t t
x y wm h m                        

  
 (4.121)

   
ɝɞɟ ɧ ,  ɦh    – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 
Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

ɧ ɧ( ) ( , , ) , ,  ɤɉɚt t
xy w yh m                         . (4.122) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɪɚɫɬɹɝɢɜɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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   ɡ ɧ ɧ ɧ , , , ,

,  ɤɉɚ.

t t
y wm h m                           

  
 (4.123) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɟɟ ɝɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

1 ɧ , ,t
w h            ɤɉɚ. (4.124) 

 
Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 4.6. 

 
Ɍɚɛɥɢɰɚ 4.6 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɹ, 
ɤɉɚ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ 
ɇɚɩɨɪɧɚɹ 

ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 
ɇɚɩɨɪɧɚɹ 

ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

y  -129,0 -263,8 -5,4 -359,3 

x  -220,0 -41,6 -237,0 -61,9 

xy  0,0 3,0 0,0 4,0 

  -129,0 -41,6 -5,4 -61,8 

ɡ  -220,0 -263,8 -237,0 -359,3 
 

4.7.1.3 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɪɚɫɱɟɬɨɜ ɧɚɩɪɹɠɟɧɢɣ, ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢɫɯɨɞɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 

ɡn lc c bR        , (4.125) 

 
ɝɞɟ ,n    – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɞɥɹ II  ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; 

,lc    – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ; 

,c     – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

bR  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɢ ɨɫɨɛɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

ɡ , , ,
,

,
n lc

b
c

R
           

    
    

ɤɇ/ɦ2 (4.126) 

 
Ɍɨɝɞɚ: 
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,  ɤɇ/ɦ  ɤɇ/ɦ      
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 

ɡ , , ,
,

,
n lc

b
c

R
           

     
  

ɤɇ/ɦ2 (4.127) 

 

,  ɤɇ/ɦ  ɤɇ/ɦ      
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  

 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ (8.24) ɢ (8.25) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ȼ10 [7] ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɧɚ ɫɠɚɬɢɟ
 ɤɇ/ɦ ,bR    ɭɤɥɚɞɵɜɚɟɦɵɣ ɜ ɡɨɧɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ 

ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 

u
y   . (4.128) 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ,  ɤɉɚ,u

y    ' ,  ɤɉɚ,u
y    ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 

ɜ,  u
y w h       (4.129) 

 
, ,        

 

128,95 ɤɇ/ɦ ,  ɤɇ/ɦ    . 
 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
4. ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 

 
u
ɫ   . (4.130) 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ,  ɤɉɚ,u
ɫ    ,  ɤɉɚ,u

ɫ    ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɟɬɫɹ. 
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4.7.1.4 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɚ ɢɦɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

 ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 

c
n

lc

R

F

 
 

 
,          (4.131) 

 
ɝɞɟ R – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ: 
 

'
ɩɥ ɛ ɡ ɮ ɜɡɜ ɧ ɩɚɫ( )

( , , , , , ) , , , ,

,  ɤɇ/ɦ,

ɫR G G q W W W tg E ɫ ȼ             

                            
  

 (4.132) 

 
ɝɞɟ tg  – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
ɫ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ; 
ȼ  – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
F  – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 

ɜ ɧ ɜɨɥɧ ɧ , , , ,  ɤɇ.F T T W E                (4.133) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ 

 
, ,

,
,

    
 

   
 
, ,    

 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
Ⱦɥɹ ɨɫɨɛɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ: 
 

'
ɩɥ ɛ ɡ ɮ ɜɡɜ ɧ ɩɚɫ( )

( , , , , ) , , ,

, ,  ɤɇ/ɦ.

ɫR G G q W W W tg E ɫ ȼ               

                    
     

 (4.134) 

 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
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ɜ ɧ ɜɨɥɧ ɧ , , , , ,  ɤɇF T T W E                 (4.135) 
 

Ɍɨɝɞɚ 
 

, ,
,

,

    
 

    
 
, ,    

 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ ɩɪɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɋɪɚɜɧɢɜ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɫ ɤɪɢɬɟɪɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

5 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ  
 

5.1 ɉɟɪɢɨɞɵ ɢ ɷɬɚɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
 

ȼɵɩɨɥɧɟɧɢɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ȽɌɋ ɩɪɨɢɡɜɨɞɢɦ ɜ ɬɪɢ ɩɟɪɢɨɞɚ: 
ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ, ɨɫɧɨɜɧɨɣ, ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ 

ɉɟɪɜɵɣ ɩɟɪɢɨɞ – ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɩɨɞɝɨɬɨɜɤɚ ɤ ɜɟɞɟɧɢɸ ɪɚɛɨɬ ɩɨ ɨɫɧɨɜɧɵɦ ɫɨɨɪɭɠɟɧɢɹɦ. 

ȼɬɨɪɨɣ ɩɟɪɢɨɞ – ɨɫɧɨɜɧɨɣ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɨɛɴёɦɟ, ɧɟɨɛɯɨɞɢɦɨɦ ɞɥɹ ɩɭɫɤɚ ɨɛɴɟɤɬɚ. 

Ɍɪɟɬɢɣ ɩɟɪɢɨɞ – ɡɚɤɥɸɱɢɬɟɥɶɧɵɣ. Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 
ɩɨɞɝɨɬɨɜɤɚ ɢ ɫɞɚɱɚ ɨɛɴɟɤɬɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɡɚɤɚɧɱɢɜɚɟɦ ɜɫɟ 
ɪɚɛɨɬɵ ɩɨ ɨɛɴɟɤɬɭ. 

ȼ ɨɫɧɨɜɧɨɦ ɩɟɪɢɨɞɟ ɜɵɞɟɥɹɟɦ ɷɬɚɩɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɨɱɟɪёɞɧɨɫɬɶɸ 
ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɫ ɭɱёɬɨɦ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɢ 
ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ; 
II  ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ; 
III  ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
IV ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, ɧɚɩɨɥɧɟɧɢɟ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
 

5.1.1 I ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ I ɷɬɚɩ ɹɜɥɹɟɬɫɹ ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ I ɷɬɚɩɚ: 
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– ɨɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I ɨɱɟɪɟɞɢ; 
– ɨɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ; 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ; 
– ɜɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɤɨɬɥɨɜɚɧɟ I ɨɱɟɪɟɞɢ: ɜɨɞɨɫɥɢɜɧɚɹ 
– ɩɥɨɬɢɧɚ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɧɚ I ɷɬɚɩɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ ɫɬɟɫɧёɧɧɨɟ ɪɭɫɥɨ 

ɪɟɤɢ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɛɟɪɟɝɚ. 
 

5.1.1.1 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ I ɨɱɟɪɟɞɢ ɱɟɪɟɡ ɫɬɟɫɧёɧɧɨɟ ɪɭɫɥɨ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 58.13330. ɉɭɧɤɬ 8.32 ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɩɟɪɟɦɵɱɟɤ 4 

ɫɨ ɫɪɨɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 10 ɥɟɬ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɫɯɨɞ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 10% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Q10%=378,3 ɦ3/ɫ. 

Ɉɬɦɟɬɤɚ ɍȼ Q10%=96,64 ɦ. 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɪɭɫɥɟ: 
 

ɫɬɪ
max

ɫɠ
ɫɠ

378,3
1,7 ɦ/ɫ,

225,7

Q
V   


                                                                        (5.1) 

 
ɝɞɟ ɫɠ  - ɩɥɨɳɚɞɶ ɫɟɱɟɧɢɹ ɫɠɚɬɨɝɨ ɪɭɫɥɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
 

2
ɫɠ ɫɠ ɫɠ 85,5 2,64 225,7 ɦ ,ȼ h                                                              (5.2) 

 
ɝɞɟ ɫɠȼ  - ɲɢɪɢɧɚ ɫɠɚɬɨɝɨ ɪɭɫɥɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɢɡ ɭɫɥɨɜɢɹ 

 

ɫɠ 0(50%) 0,5 171 85,5 ɦ,ȼ B                                                                (5.3) 
 

ɝɞɟ 0B  - ɲɢɪɢɧɚ ɪɭɫɥɚ ɪɟɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɝɟɨɥɨɝɢɱɟɫɤɨɦɭ ɪɚɡɪɟɡɭ ɫɬɜɨɪɚ 
Ƚɗɋ ɩɪɢ 10%ɍȼ( ) 171 ɦQ  . 
 

ȼɵɫɨɬɚ ɫɠɚɬɨɝɨ ɪɭɫɥɚ: 
 

ɫɠ 10%ɍȼ( ) ɞɧɨ=96,64-94=2,64 ɦh Q                                              (5.4) 
 
Ɍɚɤ ɤɚɤ ɫɠ ɞɨɩ1,7 ɦ/ɫ < 19 ɦ/ɫV V   (ɞɥɹ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ-ɞɨɥɟɪɢɬ), 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɡɦɵɜɚ ɪɭɫɥɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ.  
 

2 2 2 2
ɫɠ 0

ɪɚɫɱ 2 2

1,7 0,8
0,2 ɦ

2 2 9,812 2 0,82 9,81

V V
Z

gg
    

 
                                       (5.5) 
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ɝɞɟ 0,82   - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ; 

29,81 ɦ /ɫg   - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ; 
0V  - ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɪɭɫɥɟ ɫ ɭɱёɬɨɦ ɩɨɞɩɨɪɚ, 

ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɫɬɪ
max

0
0

378,3
0,8 ɦ/ɫ

451,4

Q
V   


                                                                                        (5.6) 

 
ɝɞɟ 0  - ɠɢɜɨɟ ɫɟɱɟɧɢɟ ɪɟɤɢ ɩɟɪɟɞ ȼɉ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 

 
2

0 0 0 171 2,64 451,4 ɦ ,ȼ h                                                                        (5.7) 
 

ɝɞɟ 0h  - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɭɫɥɟ ɪɟɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 
 

0 10%ɍȼ( ) ɞɧɨ=96,64-94=2,64 ɦ.h Q                                                               (5.8) 
 
Ƚɪɟɛɟɧɶ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ: 
 

ɫɬɪ
max

Iɨɱ ɪɚɫɱȽȼɉ ɍȼ 96,64 0,2 6,5 103,3 ɦ,
Q

Z d                                 (5.9) 

 
ɝɞɟ d  - ɡɚɩɚɫ ɜɵɫɨɬɵ ɝɪɟɛɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɧ 1 2 0,5 0,5 0,5 3 2 6,5 ɦ,d h h                                          (5.10)        
 
ɝɞɟ ɧ 0,5 ɦh   - ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɟɬɪɨɜɨɣ ɜɨɥɧɵ ɧɚ ɨɬɤɨɫ; 

0,5 ɦh   - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
0,5 ɦ  - ɡɚɩɚɫ; 

1 3 ɦ  - ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ; 

2 2 ɦ  - ɡɚɩɚɫ ɩɪɢ ɧɚɥɢɱɢɢ ɥɟɞɨɯɨɞɚ ɧɚ ɪɟɤɟ. 
 
Ƚɪɟɛɟɧɶ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ: 

 

ɫɬɪ
max

Iɨɱ 1 2Ƚɇɉ ɍȼ 96,64 0,5 3 2 102,14 ɦ
Q

                       (5.11)             

ɉɨ ɩɥɚɧɭ ɨɩɪɟɞɟɥɹɟɦ ɞɥɢɧɵ ɩɟɪɟɦɵɱɟɤ: 
– ɜɟɪɯɨɜɨɣ ɜ 146 ɦ;L   

– ɩɪɨɞɨɥɶɧɨɣ ɩ 290 ɦ;L   

– ɧɢɡɨɜɨɣ ɧ 126 ɦ.L   
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5.1.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ II 
ɨɱɟɪɟɞɢ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɢɡ 
ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ: 

 
ɫɬɪ
max

min
ɞɨɩ ɪ

378,3
5,2

11 2,64 2,5

Q
n

V h l
  

   
 ɨɤɪɭɝɥɹɟɦ – 6 ɨɬɜɟɪɫɬɢɣ          (5.12) 

 
ɝɞɟ ɞɨɩ 11 ɦ/ɫV   - ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɛɟɬɨɧɚ; 

ɪh  - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɭɫɥɟ ɪɟɤɢ; 
l  - ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 
ȼ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɩɨɥɨɜɨɞɢɣ ɢ ɩɚɜɨɞɤɨɜ 

ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɞɜɚ ɩɪɨɥɟɬɚ ɩɨ 2,5ɦ ɢ ɨɞɢɧ ɞɨɧɧɵɣ ɜɨɞɨɜɵɩɭɫɤ ɜɵɫɨɬɨɣ 3 ɦ ɢ 
ɲɢɪɢɧɨɣ 2 ɦ ɢ ɫ ɨɬɦɟɬɤɨɣ ɩɨɪɨɝɚ 99 ɦ. ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 

Ɉɩɪɟɞɟɥяɟɦ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɇɚɡɧɚɱɚɟɦ ɪɚɡɦɟɪɵ ɨɬɜɟɪɫɬɢɹ, ɢɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɰɢɢ ɛɟɬɨɧɧɨɣ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 6 ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɲɢɪɢɧɨɣ 2,5 ɦ, ɜɵɫɨɬɨɣ 3 ɦ. 
ȼɪɟɦɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ – ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ, ɦɟɫɹɰ ɧɨɹɛɪɶ ɫ ɪɚɫɯɨɞɨɦ 

103,38 ɦ3/ɫ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ 3
ɩɟɪ 103,38 ɦ /ɫQ  , ɬɨɝɞɚ ɩɟɪɍȼ( ) 95,26 ɦQ  . 

Ɉɩɪɟɞɟɥɹɟɦ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩɟɪ maxɍȼȻ= ɍȼ 95,26 1 96,26 ɦ,Q Z                                                         (5.13) 

 
ɝɞɟ max 1 ɦZ   - ɩɟɪɟɩɚɞ ɩɪɢ ɩɟɪɟɤɪɵɬɢɢ ɪɭɫɥɚ. 
 

Ƚɥɭɛɢɧɚ ɜɨɞɵ ɜ ȼȻ ɧɚɞ ɩɨɪɨɝɨɦ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 
 

2/3 2/3

ɩɟɪ
ɩ

103,38
8,93 ɦ

2 0,35 2,5 2 9,81

Q
ɇ

m b g

   
             

,                     (5.14) 

 
ɝɞɟ 2,5 ɦb   - ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 

0,35m  - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ. 
ɂɡ-ɡɚ ɬɨɝɨ, ɱɬɨ ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɩɨɥɭɱɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨɣ, 

ɪɚɫɫɦɚɬɪɢɜɚɟɦ ɩɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɱɟɪɟɡ 
«ɝɪɟɛɟɧɤɭ». 

ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɬɨɪɨɣ ɨɱɟɪɟɞɢ ɱɟɪɟɡ «ɝɪɟɛɟɧɤɭ». 
Ɉɩɪɟɞɟɥɹɟɦ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɝɪɟɛɟɧɤɢ ɢɡ 

ɭɫɥɨɜɢɹ ɧɟɪɚɡɦɵɜɚɟɦɨɫɬɢ ɪɭɫɥɚ ɪɟɤɢ: 
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ɫɬɪ
max

min
ɞɨɩ ɪ

378,3
5,2

11 2,64 2,5

Q
n

V h l
  

   
 ɨɤɪɭɝɥɹɟɦ – 6 ɩɪɨɥɟɬɨɜ           (5.15) 

 
ɝɞɟ ɞɨɩ 11 ɦ/ɫV   - ɞɨɩɭɫɬɢɦɚɹ ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɛɟɬɨɧɚ; 

ɪh  - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɪɭɫɥɟ ɪɟɤɢ; 
l  - ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɩɨɪɨɝɚ «ɝɪɟɛɟɧɤɢ»∇ɉȽ: 
 

3
ɩɟɪ 103,38 ɦ /ɫQ  , ɬɨɝɞɚ ɩɟɪɍȼ( ) 95,26 ɦQ   (5.16) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɧɚɞ ɩɨɪɨɝɨɦ ɝɪɟɛɟɧɤɢ 
 

2 2
1/3 1/3

ɤɪ
1,1 6,89

( ) ( ) 1,75
9,81

a q
h

g

 
                                                        (5.17) 

 
ɝɞɟ 𝛼 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ, 𝛼 = ͳ,ͳ 

q-ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ (ɧɚ ɟɞɢɧɢɰɭ ɲɢɪɢɧɵ), 
g-ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɪɚɜɧɨɟ 9,81ɦ/ɫ2, 
 

ɩɟɪ 103,38
6,89

2,5 6

Q
q

n b
  

 
  (5.18) 

 
ɝɞɟ 𝑛 – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 𝑏 - ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

ɇɚɯɨɞɢɦ ɧɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ 
 

ɩɟɪ 2/3 2/3103,38
( ) ( ) 2,8

2 0,35 0,95 6 2,5 2 9,81

Q
H

m n b g
  

        
ɦ      (5.19) 

 
ɝɞɟ 𝑛 – ɤɨɥɢɱɟɫɬɜɨ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 𝑏 - ɲɢɪɢɧɚ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 

m – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞ ɜɨɞɨɫɥɢɜɚ , ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɫ ɲɢɪɨɤɢɦ ɩɨɪɨɝɨɦ 
m=0,3-0,35 𝜀 – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ, 𝜀 = Ͳ,ͻ − Ͳ,ͻͷ 

ɉɨ ɫɨɨɬɧɨɲɟɧɢɸ hɤɪ ɢ H ɨɩɪɟɞɟɥɹɟɦ ɩɨɞɬɨɩɥɟɧ ɜɨɞɨɫɥɢɜ ɢɥɢ 
ɧɟɩɨɞɬɨɩɥɟɧ: 

ȼɨɞɨɫɥɢɜ ɧɟ ɩɨɞɬɨɩɥɟɧ, ɟɫɥɢ  
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H=2,8 < hɤɪ +Zmax;=1,75+1=2,75  (5.20) 
 
Ɍɨɝɞɚ: 
 ∇ɉȽ=∇ɍɇȻ(Qɩɟɪ )+Zmax; -H=95,26+1-2.8=93,46 ɦ.  (5.21) 
 
Ɉɬɦɟɬɤɚ ȾɇȺ=94ɦ. 
ɇɚɡɧɚɱɚɟɦ ɨɤɨɧɱɚɬɟɥɶɧɭɸ ∇ɉȽ=93,46 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɭɫɥɨɜɢɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɚ Qɫɬɪ 

Q10%=378,3 ɦ3/ɫ. 
Ɉɬɦɟɬɤɚ ɍȼ Q10%=96,64 ɦ. 
Ɉɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɧɚ ɩɨɪɨɝɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ Qɫɬɪ 
 
hɩ = ɍɇȻ(Qɫɬɪ) - ∇ɉȽ=96,64-93,46=3,18 ɦ 
  

ɝɞɟ hɩ –ɝɥɭɛɢɧɚ ɜɨɞɵ ɧɚɞ ɩɨɪɨɝɨɦ ɩɪɢ Qɫɬɪ 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ ɧɚɞ ɩɨɪɨɝɨɦ ɝɪɟɛɟɧɤɢ 
 

 
(5.22) 

 

ɩɟɪ 378,3
25,22

2 6

Q
q

n b
  

 
 ɦ3/ɫ ɧɚ ɦ (5.23) 

 
ɉɨ ɫɨɨɬɧɨɲɟɧɢɸ hɤɪ ɢ hɩ ɨɩɪɟɞɟɥɹɟɦ ɩɨɞɬɨɩɥɟɧ ɜɨɞɨɫɥɢɜ ɢɥɢ 

ɧɟɩɨɞɬɨɩɥɟɧ: 
ɉɪɢ hɩ=3,18 < hɤɪ=4,15– ɜɨɞɨɫɥɢɜ  ɧɟ ɩɨɞɬɨɩɥɟɧ  
ɇɚɯɨɞɢɦ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 

 
(5.24) 

 
ɍȼȻ(Qɫɬɪ) = ∇ɉȽ + ɇ=93,46+6,64=100,11 ɦ  
 
ɉɪɨɩɭɫɤ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ «ɝɪɟɛɟɧɤɭ» ɨɫɭɳɟɫɬɜɥɹɟɦ ɞɨ 

ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  
Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ  ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ: 
 ∇ȽȼɉIIɨɱ= ɍȼȻ (Qɫɬɪ)+d=104,1+6,5=110,6, ɦ. 

2 2
1/3 1/3

ɤɪ
1,1 25,22

( ) ( ) 4,15
9,81

a q
h

g

 
  

ɩɟɪ 2/3 2/3378,3
( ) ( ) 6,64

2 0,35 0,95 6 2,5 2 9,81

Q
H

m n b g
  

        
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∇ȽɇɉIIɨɱ= ɍɇȻ (Qɫɬɪ)+𝛼=96,64+5,5=102,14. 
 

5.1.2.1 Ɉɬɫɵɩɤɚ ɜɟɪɯɨɜɨɣ, ɩɪɨɞɨɥɶɧɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɟɤ I 
ɨɱɟɪɟɞɢ 
 

5.1.2.1.1 Ʉɨɧɫɬɪɭɤɰɢɹ ɩɟɪɟɦɵɱɟɤ 
 

Ɍɢɩ ɩɟɪɟɦɵɱɟɤ: ɤɚɦɟɧɧɨ-ɡɟɦɥɹɧɵɟ. ɉɪɨɮɢɥɶ ɩɟɪɟɦɵɱɟɤ: 
ɬɪɚɩɟɰɟɢɞɚɥɶɧɵɣ. ɒɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ 7 ɦ. ȼɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɨɬɤɨɫɵ 
ɧɚɡɧɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɨɬɤɨɫɚ ɨɬɫɵɩɚɟɦɵɯ ɝɪɭɧɬɨɜ ɢ 
ɦɟɬɨɞɚ ɜɨɡɜɟɞɟɧɢɹ ɫɨɨɪɭɠɟɧɢɹ: ɜɟɪɯɨɜɨɣ – 1:1,5; ɧɢɡɨɜɨɣ – 1:1,5. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɜɟɪɯɨɜɵɯ ɢ ɧɢɡɨɜɵɯ ɩɟɪɟɦɵɱɟɤ ɫ ɢɯ ɨɫɧɨɜɧɵɦɢ ɪɚɡɦɟɪɚɦɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 2.1, 2.2, 2.3 ɢ 2.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɋɢɫɭɧɨɤ 5.1 – ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 

 
Ɋɢɫɭɧɨɤ 5.2 – ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ I ɨɱɟɪɟɞɢ 
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Ɋɢɫɭɧɨɤ 5.3 – ȼɟɪɯɨɜɚɹ ɩɟɪɟɦɵɱɤɚ II  ɨɱɟɪɟɞɢ 

 
Ɋɢɫɭɧɨɤ 5.4 – ɇɢɡɨɜɚɹ ɩɟɪɟɦɵɱɤɚ II  ɨɱɟɪɟɞɢ 

 
5.1.2.1.2 Ɍɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ 

 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ, ɩɟɪɟɞ ɜɨɡɜɟɞɟɧɢɟɦ ɩɟɪɟɦɵɱɟɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɫɵɩɤɚ 

ɫɤɚɥɶɧɨɝɨ ɛɚɧɤɟɬɚ, ɡɚɬɟɦ ɧɚɱɢɧɚɟɬɫɹ ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ ɜ ɫɬɨɹɱɭɸ ɜɨɞɭ. 
ɉɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɟɪɟɦɵɱɟɤ ɨɩɪɟɞɟɥɟɧɵ ɩɪɢ ɩɨɦɨɳɢ 

ɩɪɨɝɪɚɦɦɵ AutoCAD ɢ ɪɚɜɧɵ: 2
ɜɩ 194,84 ɦ ,S   2

ɧɩ 156,37 ɦ .S   

ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɜɟɪɯɨɜɨɣ ɢ ɩɪɨɞɨɥɶɧɨɣ ɩɟɪɟɦɵɱɟɤ ɩɟɪɜɨɣ ɨɱɟɪɟɞɢ: 
 

3
ɫɭɦ ɜɩ ɜɩ ɩɩ ɩɩ 146 194,84 290 194,84 84950,24 ɦ ,V L S L S             (5.25) 

 
ɝɞɟ ɜɩS , ɩɩS  - ɩɥɨɳɚɞɢ ɩɨɩɟɪɟɱɧɵɯ ɫɟɱɟɧɢɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 

ɜɩL , ɩɩL  - ɞɥɢɧɵ ɩɪɨɞɨɥɶɧɨɣ ɢ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɟɤ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
Ɉɛɴёɦ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ: 
 

3
ɧɩ ɧɩ ɧɩ 126 156,37 19702,62 ɦ ,V L S                                                   (5.26) 

 
ɝɞɟ ɧɩL  - ɞɥɢɧɚ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ; 
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ɧɩS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ. 
ɋɭɦɦɚɪɧɵɣ ɨɛɴёɦ ɩɟɪɟɦɵɱɟɤ: 
 

3
ɩɟɪ ɫɭɦ ɧɩ 84950,24 19702,62 104652,86 ɦ .V V V                                   (5.27)  

 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɩɨ Ƚɗɋɇ 36-01-004-03 «ȼɡɜɟɞɟɧɢɟ ɩɥɨɬɢɧ 

ɫɩɨɫɨɛɨɦ ɨɬɫɵɩɤɢ ɝɪɭɧɬɚ ɜ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɩɪɭɞɤɢ ɫɥɨɹɦɢ ɞɨ 4 ɦ» – 14,96 
ɦɚɲ/ɱ ɧɚ 100 ɦ3 ɝɪɭɧɬɚ . 

ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ: 
 

ɩɟɪ ɩɟɪ 104652,86 14,96
1566 ɦɚɲ/ɱ.

1000 1000

V Ɍ
Ɍ

 
                                                (5.28) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ: 
 

3
ɩɟɪ

ɩɟɪ

1566
0,015 ɦɚɲ.ɱ/ɦ .

104652,86

Ɍ
J

V
                                              (5.29) 

 

5.1.2.2 Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 
 

ȼɨɞɨɨɬɥɢɜ ɤɨɬɥɨɜɚɧɚ ɫɨɫɬɨɢɬ ɢɡ 2-ɯ ɷɬɚɩɨɜ: ɩɟɪɜɨɨɱɟɪɟɞɧɚɹ ɨɬɤɚɱɤɚ 
ɜɨɞɵ ɤɨɬɥɨɜɚɧɚ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ. 
 

5.1.2.2.1 ɉɟɪɜɨɨɱɟɪɟɞɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ 
 

ɉɟɪɜɨɨɱɟɪɟɞɧɚɹ ɨɬɤɚɱɤɚ ɜɨɞɵ ɜɵɩɨɥɧɟɧɚ ɦɟɬɨɞɨɦ ɨɬɤɪɵɬɨɝɨ 
ɜɨɞɨɨɬɥɢɜɚ. 

Ɉɛɴёɦ ɜɨɞɵ, ɤɨɬɨɪɭɸ ɧɟɨɛɯɨɞɢɦɨ ɨɬɤɚɱɚɬɶ ɢɡ ɤɨɬɥɨɜɚɧɚ ɫ ɭɱёɬɨɦ 
ɮɢɥɶɬɪɚɰɢɢ: 

 
3

ɜɨɞы ɤɨɬ ɜ 3 13343,3 2,64 3=105678,9 ɦ ,V S h                                       (5.30) 

 
ɝɞɟ ɤɨɬS  - ɩɥɨɳɚɞɶ ɤɨɬɥɨɜɚɧɚ, ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD; 

ɜh  - ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɤɨɬɥɨɜɚɧɟ ɩɪɢ ɫɬɪ 3
max 378,3 ɦ /ɫ,Q   ɪɚɜɧɚɹ: 

 
ɫɬɪ

ɜ maxɍȼ( ) ɞɧɨ 96,64 94 2,64 ɦ.h Q                                                   (5.31) 
 
Ɉɬɤɚɱɤɚ ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚɫɨɫɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ 

ɧɚ ɛɟɪɟɝɭ. 
Ɂɚɩɥɚɧɢɪɨɜɚɧɨ ɱɟɬɵɪɟ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɚ. 
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Ʉɨɧɫɨɥɶɧɵɟ ɦɨɧɨɛɥɨɱɧɵɟ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɰɟɧɬɪɨɛɟɠɧɵɟ ɧɚɫɨɫɵ ɫɟɪɢɢ 
ɄɆ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɟɪɟɤɚɱɢɜɚɧɢɹ ɯɨɥɨɞɧɨɣ ɢ ɝɨɪɹɱɟɣ ɬɟɯɧɢɱɟɫɤɨɣ ɜɨɞɵ 
(ɤɪɨɦɟ ɦɨɪɫɤɨɣ) ɜ ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɥɨɜɢɹɯ ɫ ɪɇ=6 – 9, ɫɨɞɟɪɠɚɳɟɣ 
ɦɟɯɚɧɢɱɟɫɤɢɟ ɩɪɢɦɟɫɢ ɧɟ ɛɨɥɟɟ 0,1 % ɩɨ ɨɛɴɟɦɭ ɢ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɧɟ ɛɨɥɟɟ 
0,2 ɦɦ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɠɢɞɤɨɫɬɟɣ, ɫɯɨɞɧɵɯ ɫ ɜɨɞɨɣ, ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɬ -10 ɞɨ 
+120 ºɋ. 

ɉɪɢɦɟɧɹɟɦ ɧɚɫɨɫɵ ɄɆ 100-80-160Ȼ-ɋ. 
ȼɪɟɦɹ ɨɬɤɚɱɤɢ: 
 

ɜ
ɨɬɤ

ɜ

105678,9
330 ɱɚɫɨɜ=14 ɫɭɬɨɤ.

80 4

VɌ
W n

  
 

                                     (5.32) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ: 
 

ɨɬɤ

2,64
0,19 ɦ/ɫɭɬ.

14

h
J

t
                                                                          (5.33) 

 
0,5 0,8 ɦ/ɫɭɬJ    - ɞɨɩɭɫɬɢɦɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɱɤɢ ɞɥɹ ɫɤɚɥɶɧɵɯ ɢ 

ɤɪɭɩɧɨɡɟɪɧɢɫɬɵɯ ɝɪɭɧɬɨɜ.  
0,19 ɦ/ɫɭɬJ   - ɦɟɧɶɲɟ ɞɨɩɭɫɬɢɦɨɣ. 

 

5.1.2.2.2 ȼɨɞɨɩɨɧɢɠɟɧɢɟ 
 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɤɨɬɥɨɜɚɧɚ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɭɲɟɧɢɟ ɤɨɬɥɨɜɚɧɚ ɫɩɨɫɨɛɨɦ ɨɬɤɪɵɬɨɝɨ ɜɨɞɨɨɬɥɢɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɤɚɱɤɚ 
ɜɨɞɵ ɢɡ ɤɨɬɥɨɜɚɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫ ɜɨɞɵ. Ⱦɥɹ ɨɬɤɪɵɬɨɝɨ 
ɜɨɞɨɨɬɥɢɜɚ ɩɪɢɦɟɧɹɸɬɫɹ ɧɚɫɨɫɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 20 ɦ3/ɱɚɫ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɨ ɜɪɟɦɟɧɧɵɯ ɩɟɪɟɞɜɢɠɧɵɯ ɧɚɫɨɫɧɵɯ ɫɬɚɧɰɢɹɯ. 

Ȼɵɥɢ ɜɵɛɪɚɧɵ ɧɚɫɨɫɵ Ƚɧɨɦ 25-20. 
 

5.1.2.3 Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ 
 

ɋɤɚɥɶɧɚɹ ɩɨɪɨɞɚ ɢɦɟɟɬ ɨɱɟɧɶ ɩɪɨɱɧɭɸ ɫɬɪɭɤɬɭɪɭ, ɢ ɷɬɨ ɹɜɥɹɟɬɫɹ ɤɚɤ ɟё 
ɩɪɟɢɦɭɳɟɫɬɜɨɦ, ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɨɦ. ɋ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɬɚɤɨɣ ɝɪɭɧɬ ɦɨɠɟɬ 
ɜɵɞɟɪɠɚɬɶ ɪɟɤɨɪɞɧɨɟ ɞɚɜɥɟɧɢɟ ɜ 110 Ɇɩɚ, ɫ ɞɪɭɝɨɣ — ɨɧ ɫ ɬɪɭɞɨɦ ɩɨɞɞɚёɬɫɹ 
ɨɛɪɚɛɨɬɤɟ.  

Ȼɭɪɨɜɡɪɵɜɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ:  
1) ɞɨɫɬɚɬɨɱɧɭɸ ɫɬɟɩɟɧɶ ɢ ɪɚɜɧɨɦɟɪɧɨɫɬɶ ɞɪɨɛɥɟɧɢɹ ɝɨɪɧɵɯ ɩɨɪɨɞ;  
2) ɧɨɪɦɚɥɶɧɭɸ ɩɪɨɪɚɛɨɬɤɭ ɩɨɞɨɲɜɵ ɭɫɬɭɩɚ ɛɟɡ ɨɫɬɚɜɥɟɧɢɹ ɩɨɪɨɝɨɜ, 

ɡɚɬɪɭɞɧɹɸɳɢɯ ɪɚɛɨɬɭ ɷɤɫɤɚɜɚɬɨɪɚ;  
3) ɨɛɪɚɡɨɜɚɧɢɟ ɪɚɡɜɚɥɚ ɜɡɨɪɜɚɧɧɨɣ ɝɨɪɧɨɣ ɦɚɫɫɵ ɬɪɟɛɭɟɦɨɣ ɮɨɪɦɵ ɢ 

ɪɚɡɦɟɪɨɜ;  
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4) ɞɨɫɬɚɬɨɱɧɵɣ ɞɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɨɜ ɨɛɴɟɦ 
ɜɡɨɪɜɚɧɧɵɯ ɩɨɪɨɞ;  

5) ɜɵɫɨɤɭɸ ɷɤɨɧɨɦɢɱɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬ. 
Ʉɥɚɫɫ ɩɨɪɨɞ ɞɨɥɟɪɢɬɨɜ-ɞɢɚɛɚɡɨɜ ɩɨ ɬɪɭɞɧɨɫɬɢ ɛɭɪɟɧɢɹ ʞ˄= 15 ɨɬɧɨɫɹɬɫɹ 

ɤ ɜɟɫɶɦɚ ɬɪɭɞɧɨɛɭɪɢɦɵɦ ɩɨɪɨɞɚɦ. 
Ⱦɥɹ ɤɥɚɫɫɚ ɩɨɪɨɞ ɉȻ=15    ɩɪɢɧɢɦɚɟɦ ɦɨɞɟɥɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ ɋȻɍ-

125Ⱥ-24 ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɫɤɨɪɨɫɬɶɸ ɛɭɪɟɧɢɹ 𝑉 = 5 ɦ/ɱ. 
Ɉɩɪɟɞɟɥɹɟɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɛɭɪɨɜɨɝɨ ɫɬɚɧɤɚ. 
ɋɦɟɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 

ɫɦ
ɛ.ɫɦ ɢ.ɛ

0 ɜ

Ɍ 8 0,8ɉ ( ) К 26,7ɦ/ɫɦ,
Ɍ Ɍ 0,2 0,04


   

 
                                      (5.34) 

 
ɝɞɟ ʡ˔ˏ = ͺ ч – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɦɟɧɵ, ɱ; 

 ʡ଴ ˋ ʡ˅ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɧɨɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ 
ɨɩɟɪɚɰɢɣ(20% ɨɬ Ɍ0), ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ 1ɦ ɫɤɜɚɠɢɧɵ, ɱ; 

 Кˋ.˄- ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɦɟɧɧɨɝɨ ɜɪɟɦɟɧɢ 
 

0
ɛ

1 1Ɍ 0,2ɱ,
V 5

                                                                                      (5.35) 

 
 ʡ˅ = Ͳ,ͲͶ ˏ/ч 
 
ɋɬɚɧɤɢ ɪɨɬɨɪɧɨ-ɲɚɪɨɲɟɱɧɨɝɨ ɛɭɪɟɧɢɹ ɋȻɒ ɫɧɚɛɠɟɧɵ ɚɜɬɨɧɨɦɧɵɦɢ 

ɤɨɦɩɪɟɫɫɨɪɚɦɢ. 
ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɫɬɚɧɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɟɪɟɦɟɧɧɵɦ ɬɨɤɨɦ 380 ȼ ɨɬ 

ɩɟɪɟɞɜɢɠɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ.  
Ɉɩɪɟɞɟɥɹɟɦ ɞɥɢɧɭ ɛɭɪɨɜɨɣ ɫɤɜɚɠɢɧɵ 
 

ɫɤɜ ɭɫɬ ɩL 4 1,25 5,25ɦ,H h                                                               (5.36) 

 
Ƚɞɟ ɩ ɫɤɜ10 10 125 1250ɦɦ 1,25ɦ,h d                                                   (5.37) 
 

ɭɫɬ 4ɦ,H   

 
Ɉɛɴɟɦ ɝɪɭɧɬɚ, ɩɪɢɯɨɞɹɳɢɣɫɹ ɧɚ ɨɞɧɭ ɫɤɜɚɠɢɧɭ: 
 

3
ɫɜɤ 4 4 5,25 84ɦW                                                                                       (5.38) 
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Ɉɛɴёɦɵ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɪɚɜɟɧ 358597,42ɦ .  
 
Ʉɨɥɢɱɟɫɬɜɨ ɫɤɜɚɠɢɧ: 
 

э

ɫɜɤ

58597,42
698 ɲɬɭɤ,

84

W
N

W
                                                           (5.39) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɨɛɴɟɦ ɛɭɪɨɜɵɯ ɪɚɛɨɬ ɜ ɩɨɝɨɧɧɵɯ ɦɟɬɪɚɯ: 
 

ɛ.ɪ ɫɜɤ 698 5,25 3665 ɦ.W N L                                                            (5.40) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɜɪɟɦɹ ɛɭɪɟɧɢɹ: 
 

ɛ.ɪ
ɛ.ɪ

ɛ.ɪ.

3665Ɍ 137 ɫɦɟɧ, 137/21=6,5 ɦɟɫ.
ɉ 26,7
W

                                      (5.41) 

 

5.1.2.3.1 ȼɵɟɦɤɚ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ 
 

ɐɢɤɥ ɩɪɨɢɡɜɨɞɫɬɜɚ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɫɨɫɬɨɢɬ ɢɡ ɪɚɡɪɚɛɨɬɤɢ ɝɪɭɧɬɚ, 
ɩɨɝɪɭɡɤɢ ɷɤɫɤɚɜɚɬɨɪɨɦ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɚɜɬɨɫɚɦɨɫɜɚɥɨɦ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɟɝɨ ɞɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ: 
 

3
ɡɪ 1 2 3 16934,49 6773,8 34889,13 58597,42 ɦ ,W W W W              (5.42) 

 
ɝɞɟ 1W  - ɨɛɴёɦ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɜɪɟɡɤɢ ɤɨɬɥɨɜɚɧɚ; 

2W  - ɜɵɟɦɤɚ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ 40% ɨɬ ɨɛɴёɦɚ ɜɪɟɡɤɢ ɤɨɬɥɨɜɚɧɚ; 
3W  - ɜɵɟɦɤɚ ɩɨɞ ɜɨɞɨɛɨɣ. 

Ⱦɥɹ ɪɚɡɪɚɛɨɬɤɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɩɪɢɦɟɧɹɟɦ ɷɤɫɤɚɜɚɬɨɪ ȿɌ-26. 
ɉɨɥɧɨɩɨɜɨɪɨɬɧɵɣ ɨɞɧɨɤɨɜɲɨɜɵɣ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɷɤɫɤɚɜɚɬɨɪ 
ȿɌ-26 ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ ɬɪɚɤɬɨɪɧɨɝɨ ɬɢɩɚ ɢɡɝɨɬɨɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȽɈɋɌ 30067 ɩɨ ɪɚɛɨɱɢɦ ɱɟɪɬɟɠɚɦ, ɭɬɜɟɪɠɞёɧɧɵɦ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ. 
   ɗɤɫɤɚɜɚɬɨɪ ȿɌ-26 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɧɟ ɦёɪɡɥɵɯ ɝɪɭɧɬɨɜ I - IV  
ɤɚɬɟɝɨɪɢɣ, ɚ ɬɚɤ ɠɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɡɪɵɯɥɟɧɧɵɯ ɫɤɚɥɶɧɵɯ ɢ ɦɟɪɡɥɵɯ 
ɝɪɭɧɬɨɜ ɫ ɜɟɥɢɱɢɧɨɣ ɤɭɫɤɨɜ ɧɟ ɛɨɥɟɟ 400 ɦɦ. ɜ ɞɢɚɩɚɡɨɧɟ ɬɟɦɩɟɪɚɬɭɪ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ -40ɋ ɞɨ +40ɋ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɷɤɫɤɚɜɚɬɨɪɚ:  
ɉɪɹɦɚɹ ɥɨɩɚɬɚ, ɟɦɤɨɫɬɶ ɤɨɜɲɚ 1 ɤɭɛ. 
 
Ɍɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
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3ɧ
ɬ

ɰ ɪ

3600 3600 1 1,2ɉ 102,9 ɦ /ɱ,
30 1,4

qK

t K

 
  


                                              (5.43) 

 
ɝɞɟ q  - ɜɦɟɫɬɢɦɨɫɬɶ ɤɨɜɲɚ, ɦ3; 

ɧK  - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɨɥɧɟɧɢɹ ɤɨɜɲɚ; 
ɪK  - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɪɵɯɥɟɧɢɹ ɝɪɭɧɬɚ; 

ɰt  - ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɰɢɤɥɚ (ɞɥɹ ɞɚɧɧɵɯ ɭɫɥɨɜɢɣ), ɫ. 
 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

3
э ɬ ɜɉ ɉ 102,9 1 0,76 78,2 ɦ /ɱ,ɪɌ К                                                (5.44) 

 
ɝɞɟ ɬɉ  - ɬɟɯɧɢɱɟɫɤɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ; 

ɪɌ  - ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɪɚɛɨɬɵ, ɱ; 

ɜК  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧɵ ɩɨ ɜɪɟɦɟɧɢ ɡɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɩɟɪɢɨɞ. 

 
ȼɪɟɦɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɷɤɫɤɚɜɚɬɨɪɨɦ ɜ ɚɜɬɨɬɪɚɧɫɩɨɪɬ: 
 
  ɩ1 ,m T                                                                                                   (5.45) 

 
ɝɞɟ m  - ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɚɦɨɫɜɚɥɨɜ; 

ɩɌ  - ɜɪɟɦɹ ɩɨɝɪɭɡɤɢ 1 ɦɚɲɢɧɵ, ɪɚɫɫɱɢɬɵɜɚɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 
 

ɩ
э

5
0,06 ɱ,

ɉ 78,2
WɌ                                                                              (5.46) 

 
ɝɞɟ W  - ёɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ, ɦ3; 

эɉ  - ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ, ɦ3/ɱ. 
 
Ёɦɤɨɫɬɶ ɤɭɡɨɜɚ ɫɚɦɨɫɜɚɥɚ ɪɚɜɟɧ 4÷5 ɤɨɜɲɚɦ ɷɤɫɤɚɜɚɬɨɪɚ, ɬ.ɟ. 

35 1 5 ɦ .W     
ȼɪɟɦɹ ɩɨɤɚ ɡɚɝɪɭɠɟɧɧɵɣ ɬɪɚɧɫɩɨɪɬ ɩɪɨɟɞɟɬ ɞɨ ɦɟɫɬɚ ɜɵɝɪɭɡɤɢ, 

ɪɚɡɝɪɭɡɢɬɫɹ ɢ ɜɟɪɧёɬɫɹ ɤ ɷɤɫɤɚɜɚɬɨɪɭ: 
 

1 2
p ɡ

1 2

,
L L

T T
V V

                                                                                           (5.47) 

 
ɝɞɟ 1L  ɢ 2L  - ɞɥɢɧɚ ɩɭɬɢ ɝɪɭɠёɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ, ɤɦ; 

1V  ɢ 2V  - ɫɤɨɪɨɫɬɶ ɜ ɩɭɬɢ ɝɪɭɠёɧɨɣ ɦɚɲɢɧɵ ɢ ɨɛɪɚɬɧɨ, ɤɦ/ɱ; 
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pT  - ɜɪɟɦɹ ɪɚɡɝɪɭɡɤɢ ɫɚɦɨɫɜɚɥɚ, ɱ; 

ɡT  - ɜɪɟɦɹ ɡɚɞɟɪɠɤɢ ɜ ɩɭɬɢ, ɱ. 
 

  1 2
ɩ p ɡ

1 2

2 2
1 0,008 0,25 0,3 ɱ,

40 60

L L
m T T T

V V
                        (5.48) 

 
0,3

5,3 ɲɬ.
0,06

m                                                                                        (5.49) 

 
ɉɪɢɧɹɬɨ 6m   ɟɞɢɧɢɰ ɬɪɚɧɫɩɨɪɬɚ. 
Ɍɪɟɛɭɟɦɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ: 5 2,6 13ɬ.   
ȼ ɤɚɱɟɫɬɜɟ ɬɪɚɧɫɩɨɪɬɚ ɞɥɹ ɩɨɝɪɭɡɤɢ ɝɪɭɧɬɚ ɜɵɛɪɚɧ ɋɚɦɨɫɜɚɥ ɄɚɦȺɁ 

65115. Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 15 ɬ, ɟɦɤɨɫɬɶ ɤɭɡɨɜɚ 10 ɦ3. 
 
Ɉɛɴёɦ ɜɵɟɦɤɢ ɨɞɧɨɝɨ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɦɟɫɹɰ: 
 

3
э эɉ ɉ 78,2 8 21 13137,6 ɦ /ɦɟɫ,ɪɌ                                               (5.50) 

 
ɝɞɟ эɉ  - ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ. 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ: 
 

ɡɪ

э

58597,42
4,5 ɦɟɫ,

ɉ 13137,6
W

Ɍ                                                                   (5.51) 

 
ɝɞɟ ɡɪW  - ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 

эɉ  - ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɷɤɫɤɚɜɚɬɨɪɚ ɜ ɦɟɫɹɰ. 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ: 
 

3
ɡɪ

ɡɪ

4,5
0,00008 ɦɟɫ/ɦ .

58597,42

Ɍ
J

W
                                                         (5.52) 

 
ɝɞɟ ɡɪW  - ɨɛɴёɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ; 

Ɍ  - ɜɪɟɦɹ ɪɚɛɨɬɵ ɷɤɫɤɚɜɚɬɨɪɚ. 
 

5.1.2.4 ȼɨɡɜɟɞɟɧɢɟ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 

5.1.2.4.1 Ɉɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 

ɉɨ Ƚɗɋɇ 37-01-001-01  
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ɇɚɢɦɟɧɨɜɚɧɢɟ: ɍɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɧɚ ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ: 
25 ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜɵɫɨɬɨɣ ɞɨ 5 ɦ ɧɚ 100 ɦ3 ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ 
ɤɨɧɫɬɪɭɤɰɢɢ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɉɨɞɝɨɬɨɜɤɚ ɛɥɨɤɚ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ.  
02. ɉɟɪɟɝɪɭɡɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɡ ɚɜɬɨɦɨɛɢɥɹ-ɫɚɦɨɫɜɚɥɚ ɜ ɛɚɞɶɸ.  
03. ɉɨɞɚɱɚ ɢ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ.  
04. ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ.  
05. Ɇɨɧɬɚɠ ɢ ɞɟɦɨɧɬɚɠ ɩɪɢɟɦɧɵɯ ɭɫɬɪɨɣɫɬɜ. 
Ɉɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 

3
ɛ 150000 ɦ .W             

 

5.1.2.4.2 ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
 

ɐɢɤɥ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ: 
– ɩɪɢёɦ ɢ ɯɪɚɧɟɧɢɟ ɤɨɦɩɨɧɟɧɬɨɜ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɞɨɡɢɪɨɜɚɧɢɟ ɢɯ ɜ ɡɚɞɚɧɧɵɯ ɨɛɴёɦɚɯ; 
– ɩɟɪɟɦɟɲɢɜɚɧɢɟ; 
– ɜɵɞɚɱɚ ɜ ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ. 
ɉɪɢɝɨɬɨɜɥɟɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɩɨɥɭɫɬɚɰɢɨɧɚɪɧɨɦ 

ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɛɟɬɨɧɧɨɦ ɡɚɜɨɞɟ Ɏɥɚɝɦɚɧ-15. 
Ȼɚɡɨɜɚɹ ɤɨɦɩɥɟɤɬɚɰɢɹ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ: 
– ɞɜɭɯɜɚɥɶɧɵɣ ɛɟɬɨɧɨɫɦɟɫɢɬɟɥɶ Ȼɉ-2Ƚ-375ɫ; 
– ɪɚɦɚ ɨɩɨɪɧɚɹ ɊɈ-30; 
– ɞɨɡɢɪɭɸɳɢɣ ɤɨɦɩɥɟɤɫ ȾɄ-24 (ɦɨɛɢɥɶɧɵɣ); 
– ɛɥɨɤ ɞɨɡɚɬɨɪɨɜ ȻȾ-15; 
– ɤɨɦɩɟɧɫɚɬɨɪ Abac ȼ 5900 ȼ/200 ɋɌ 5,5; 
– ɤɨɦɩɥɟɤɬ ɞɥɹ ɫɛɨɪɤɢ ɢ ɩɨɞɤɥɸɱɟɧɢɹ ɊȻɍ ɄɈɆɉȺɄɌ; 
– ɨɩɟɪɚɬɨɪɫɤɚɹ ɤɚɛɢɧɚ; 
– ɦɨɞɭɥɶɧɚɹ ɫɟɧɞɜɢɱ-ɨɛɲɢɜɤɚ ɆɋɈ-30; 
– ɤɪɵɲɤɢ ɛɭɧɤɟɪɨɜ ɫ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɪɢɜɨɞɨɦ ɄȻ-2; 
– ɪɟɝɢɫɬɪɵ ɨɛɨɝɪɟɜɚ ɛɭɧɤɟɪɨɜ ɊɈȻ-2. 

 

5.1.2.4.3 Ɍɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ  
 
Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ – ɷɬɨ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɞɨɫɬɚɜɤɭ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ ɦɟɫɬɚ 
ɭɤɥɚɞɤɢ ɢ ɭɤɥɚɞɤɚ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ. 

Ɍɪɚɧɫɩɨɪɬɧɚɹ ɫɯɟɦɚ ɩɨɞɪɚɡɞɟɥɹɟɬɫɹ ɧɚ ɞɜɟ ɱɚɫɬɢ: 
 ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ; 
 ɜɟɪɬɢɤɚɥɶɧɵ ɬɪɚɧɫɩɨɪɬ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ 
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Ⱦɨɫɬɚɜɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɨɬ ɛɟɬɨɧɧɨɝɨ ɡɚɜɨɞɚ ɞɨ ɦɟɫɬɚ ɭɤɥɚɞɤɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɛɟɬɨɧɨɫɦɟɫɢɬɟɥɟɦ 3DA ɧɚ ɲɚɫɫɢ ɄȺɆȺɁ-
43255 ɫ ёɦɤɨɫɬɶɸ ɛɚɪɚɛɚɧɚ 3 ɦ3. 

ȼɟɪɬɢɤɚɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ 
ȼɟɪɬɢɤɚɥɶɧɚɹ ɩɨɞɚɱɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤɢ ɛɟɬɨɧɢɪɨɜɚɧɢɹ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɛɚɲɟɧɧɵɯ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ. ɋɯɟɦɚ 
ɩɨɞɚɱɢ ɛɟɬɨɧɚ ɜ ɛɥɨɤɢ – ɫ ɪɚɡɦɟɳɟɧɢɟɦ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɯ ɤɪɚɧɨɜ ɧɚ ɨɬɦɟɬɤɚɯ 
ɞɧɚ ɤɨɬɥɨɜɚɧɚ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ ɦɟɯɚɧɢɡɚɰɢɢ ɜɵɛɪɚɧɵ ɤɪɚɧɵ ɄȻȽɋ-450, 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 10-25. 
 

5.1.2.4.4 Ɉɩɚɥɭɛɨɱɧɵɟ ɪɚɛɨɬɵ  
 

ɉɨ Ƚɗɋɇ 37-01-015-01 
ɇɚɢɦɟɧɨɜɚɧɢɟ: ɍɫɬɚɧɨɜɤɚ ɢ ɪɚɡɛɨɪɤɚ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ 
ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ 10-25 ɬ ɨɩɚɥɭɛɤɢ ɞɟɪɟɜɹɧɧɨɣ ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ 
ɳɢɬɨɜɨɣ: ɩɥɨɫɤɨɣ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɧɚɤɥɨɧɧɵɦɢ ɬɹɠɚɦɢ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ:  
01. ɍɫɬɚɧɨɜɤɚ ɨɩɚɥɭɛɤɢ ɫ ɩɨɞɚɱɟɣ ɟɟ ɤɪɚɧɚɦɢ ɢ ɤɪɟɩɥɟɧɢɟ.  
02. Ɋɚɡɛɨɪɤɚ ɨɩɚɥɭɛɤɢ ɫ ɨɛɪɟɡɤɨɣ ɬɹɠɟɣ ɢ ɚɧɤɟɪɨɜ. 
ɉɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ: 
 

2
ɨɩ ɛ ɨɩ =150000 0,5=75000 ɦ ,F W K                                                       (5.53) 

 
ɝɞɟ ɛɪW  - ɨɛɴёɦ ɛɟɬɨɧɚ  ɜɧɭɬɪɢ ɩɥɨɳɚɞɢ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

ɨɩK  - ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ (ɞɥɹ ɦɚɫɫɢɜɧɵɯ ɩɥɨɬɢɧ 
2 3

ɨɩ 0,4 0,6 ɦ /ɦK   ). ɇɚɡɧɚɱɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɜɧɵɣ 0,5 ɦ2/ɦ3. 
 

5.1.2.4.5 Ⱥɪɦɚɬɭɪɧɵɟ ɪɚɛɨɬɵ  
 

ɉɨ Ƚɗɋɇ 37-01-027-02 
ɇɚɢɦɟɧɨɜɚɧɢɟ: ɍɫɬɚɧɨɜɤɚ ɤɪɚɧɚɦɢ ɛɚɲɟɧɧɵɦɢ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ: 

10-25 ɬ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ ɦɚɫɫɨɣ ɞɨ 5 ɬ. 
ɋɨɫɬɚɜ ɪɚɛɨɬ: 
01. ɍɫɬɚɧɨɜɤɚ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɤɨɣ.  
02. ɋɜɚɪɤɚ ɫɬɵɤɨɜ. 
 

ɚɪ ɛɪ 150000 15=2250 ɬ,G W                                                                (5.54) 

 
ɝɞɟ W  - ɨɛɴёɦ ɛɟɬɨɧɚ  ɜɧɭɬɪɢ ɩɥɨɳɚɞɢ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 

  - ɤɨɷɮɮɢɰɢɟɧɬ ɚɪɦɢɪɨɜɚɧɢɹ, ɤɝ/ɦ3. 
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5.1.2.4.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ 
 

ɐɟɥɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ – 
ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɞɥɹ ɧɚɛɨɪɚ ɛɟɬɨɧɨɦ ɩɪɨɟɤɬɧɨɣ 
ɩɪɨɱɧɨɫɬɢ, ɩɨɥɭɱɟɧɢɟ ɫɰɟɩɥɟɧɢɹ ɫ ɨɫɧɨɜɚɧɢɟɦ ɢɥɢ ɪɚɧɟɟ ɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ. 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ 
ɧɚ: 

– ɭɫɬɚɧɨɜɤɚ ɞɟɪɟɜɹɧɧɨɣ ɤɪɭɩɧɨɩɚɧɟɥɶɧɨɣ ɳɢɬɨɜɨɣ ɨɩɚɥɭɛɤɢ: ɩɥɨɫɤɚɹ ɫ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɢ ɧɚɤɥɨɧɧɵɦɢ ɬɹɠɚɦɢ, ɡɚɞɟɥɤɚ ɳɟɥɟɣ; 

– ɭɫɬɚɧɨɜɤɚ ɢ ɡɚɱɢɫɬɤɚ ɩɪɨɟɤɬɧɵɯ ɚɪɦɚɬɭɪɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ; 
– ɭɫɬɚɧɨɜɤɚ ɡɚɤɥɚɞɧɵɯ ɱɚɫɬɟɣ ɞɥɹ ɪɚɡɥɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɨɤ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɩɪɢɟɦɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ ɨɫɧɨɜɚɧɢɣ ɛɥɨɤɨɜ; 

– ɩɪɢɟɦɤɚ ɛɥɨɤɨɜ ɤ ɛɟɬɨɧɢɪɨɜɚɧɢɸ; 
– ɩɪɨɜɟɪɤɚ ɝɨɬɨɜɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɚ ɢ ɩɨɞɚɱɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ ɛɥɨɤ ɢ ɢɯ 

ɫɨɨɬɜɟɬɫɬɜɢɹ ɩɪɨɟɤɬɧɵɦ ɭɫɥɨɜɢɹɦ. 
– ɭɫɬɚɧɨɜɤɚ ɬɟɩɥɹɤɨɜ ɢɥɢ ɲɚɬɪɨɜ, ɩɨɞɞɟɪɠɚɧɢɟ ɜ ɧɢɯ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ 

ɪɟɠɢɦɚ (ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ); 
– ɫɞɚɱɚ ɛɥɨɤɨɜ ɩɪɢёɦɨɱɧɨɣ ɤɨɦɢɫɫɢɢ. 

 

5.1.2.4.7 ɍɯɨɞ ɡɚ ɛɟɬɨɧɨɦ  
 

ɍɯɨɞ ɡɚ ɫɜɟɠɟɭɥɨɠɟɧɧɵɦ ɛɟɬɨɧɨɦ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɨɡɞɚɧɢɟ 
ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɝɢɞɪɚɬɚɰɢɢ ɰɟɦɟɧɬɚ. 

Ɉɫɧɨɜɧɵɟ ɰɟɥɢ ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ: 
– ɫɜɟɫɬɢ ɤ ɦɢɧɢɦɭɦɭ ɩɥɚɫɬɢɱɟɫɤɭɸ ɭɫɚɞɤɭ ɝɨɬɨɜɨɣ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ; 
– ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɚɬɨɱɧɭɸ ɩɪɨɱɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ; 
– ɩɪɟɞɨɯɪɚɧɢɬɶ ɛɟɬɨɧ ɨɬ ɩɟɪɟɩɚɞɨɜ ɬɟɦɩɟɪɚɬɭɪ; 
– ɩɪɟɞɨɯɪɚɧɢɬɶ ɛɟɬɨɧ ɨɬ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɝɨ ɜɵɫɵɯɚɧɢɹ; 
– ɩɪɟɞɨɯɪɚɧɢɬɶ ɛɟɬɨɧ ɨɬ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢɥɢ ɯɢɦɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ. 
ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɞɟɮɟɤɬɨɜ ɛɟɬɨɧɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɢɱɢɧɵ ɢɯ 

ɩɨɹɜɥɟɧɢɹ ɢ ɧɟɡɚɦɟɞɥɢɬɟɥɶɧɨ ɭɫɬɪɚɧɢɬɶ. 
ɉɪɚɜɢɥɚ ɭɯɨɞɚ ɡɚ ɛɟɬɨɧɨɦ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɥɟɬɧɢɣ ɢ ɡɢɦɧɢɣ ɩɟɪɢɨɞɵ. 
Уɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ 
1) Ɂɚɳɢɬɢɬɶ ɜɫɟ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɞɜɟɪɠɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɸ ɜɟɬɪɚ ɢ 

ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ, ɧɚɤɪɵɜ ɛɟɬɨɧ ɜɥɚɝɨёɦɤɢɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 
2) ɉɨɞɞɟɪɠɢɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɫɬɨɹɧɧɨ ɜɥɚɠɧɨɣ ɞɨ ɧɚɛɨɪɚ 70% 

ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɚ, ɩɨɫɵɩɚɹ ɟё ɨɩɢɥɤɚɦɢ ɢ ɩɨɥɢɜɚɹ ɜɨɞɨɣ (ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɧɢɠɟ +5° ɩɨɥɢɜ ɜɨɞɨɣ ɧɟ ɬɪɟɛɭɟɬɫɹ). 

3) ɇɟɫɧɹɬɚɹ ɞɟɪɟɜɹɧɧɚɹ ɨɩɚɥɭɛɤɚ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɧɚɯɨɞɢɬɫɹ ɜɨ 
ɜɥɚɠɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

Уɯɨɞ ɡɚ ɛɟɬɨɧɨɦ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ 
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1) ɋɨɯɪɚɧɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɜ 
ɩɪɨɰɟɫɫɟ ɭɤɥɚɞɤɢ. 

2) ɉɪɢ ɫɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪ ɞɨ +5° ɢ ɧɢɠɟ, ɜɥɚɠɧɵɣ ɭɯɨɞ ɡɚ 
ɛɟɬɨɧɨɦ ɧɟɨɛɯɨɞɢɦɨ ɡɚɦɟɧɢɬɶ ɭɤɪɵɬɢɟɦ ɩɚɪɨ- ɢɥɢ ɝɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ (ɩɨɥɢɷɬɢɥɟɧɨɜɚɹ ɩɥɟɧɤɚ, ɉȼɏ, ɬɨɥɶ ɢ ɬ. ɩ.), ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɨɜɟɪɯ ɧɢɯ ɭɫɬɪɚɢɜɚɟɬɫɹ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɣ ɫɥɨɣ. 
 

5.1.2.4.8 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ  
 

Ɂɚ ɩɪɨɰɟɫɫɨɦ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɜɟɫɬɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɣ 
ɤɨɧɬɪɨɥɶ ɧɚ ɜɫɟɯ ɨɩɟɪɚɰɢɹɯ, ɧɚɱɢɧɚɹ ɩɪɢɝɨɬɨɜɥɟɧɢɟɦ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢ 
ɡɚɤɚɧɱɢɜɚɹ ɪɚɫɩɚɥɭɛɤɨɣ. 

Ʉɨɧɬɪɨɥɶ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɬɪɨɢɬɟɥɶɧɚɹ ɥɚɛɨɪɚɬɨɪɢɹ ɜɦɟɫɬɟ ɫ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦɢ ɢɫɩɨɥɧɢɬɟɥɹɦɢ. 

Ⱦɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢɦɟɧɹɸɬ ɤɚɱɟɫɬɜɟɧɧɵɟ ɢ ɱɢɫɬɵɟ 
ɦɚɬɟɪɢɚɥɵ (ɩɟɫɨɤ, ɳɟɛɟɧɶ, ɰɟɦɟɧɬ). ɉɪɢ ɷɬɨɦ ɩɟɪɢɨɞɢɱɟɫɤɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɪɹɬɶ ɤɪɭɩɧɨɫɬɶ ɩɟɫɤɚ ɢ ɳɟɛɧɹ, ɢɯ ɜɥɚɠɧɨɫɬɶ, ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ 
ɝɥɢɧɢɫɬɵɯ ɢ ɩɵɥɟɜɚɬɵɯ ɱɚɫɬɢɰ, ɚ ɬ.ɠ. ɩɪɨɱɧɨɫɬɶ ɳɟɛɧɹ ɧɚ ɫɠɚɬɢɟ. 
Ʌɚɛɨɪɚɬɨɪɧɵɣ ɤɨɧɬɪɨɥɶ ɨɪɝɚɧɢɡɨɜɵɜɚɟɬɫɹ ɡɚ ɬɚɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɰɟɦɟɧɬɚ 
ɤɚɤ: ɫɪɨɤɢ ɟɝɨ ɫɯɜɚɬɵɜɚɧɢɹ, ɬɨɧɤɨɫɬɶ ɩɨɦɨɥɚ, ɩɪɨɱɧɨɫɬɶ ɧɚ ɫɠɚɬɢɟ. 

Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɭɞɟɥɢɬɶ ɬɨɱɧɨɫɬɢ ɞɨɡɢɪɨɜɚɧɢɹ 
ɫɨɫɬɚɜɥɹɸɳɢɯ. 

ɍ ɦɟɫɬɚ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɨɜɟɪɹɸɬ ɟё ɨɞɧɨɪɨɞɧɨɫɬɶ, 
ɩɨɞɜɢɠɧɨɫɬɶ ɢ ɨɛɴёɦ. 

ȿɫɥɢ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɫɦɟɫɶ ɪɚɫɫɥɨɢɥɚɫɶ, ɧɟɦɟɞɥɟɧɧɨ ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɟё 
ɫɨɫɬɚɜ, ɢɡɦɟɧɹɟɬɫɹ ɦɚɪɲɪɭɬ ɩɟɪɟɜɨɡɤɢ (ɟɫɥɢ ɷɬɨ ɜɨɡɦɨɠɧɨ), ɦɨɞɟɪɧɢɡɢɪɭɟɬɫɹ 
ɬɪɚɧɫɩɨɪɬɧɵɟ ɫɪɟɞɫɬɜɚ ɢ ɬ.ɞ. 

ɉɪɢ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɡɚɞɚɧɧɨɣ ɩɨɞɜɢɠɧɨɫɬɢ ɢɡɦɟɧɹɸɬ ȼ/ɐ ɢ ɭɥɭɱɲɚɸɬ 
ɭɫɥɨɜɢɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɤɚɱɟɫɬɜɨɦ ɩɨɞɚɱɢ, ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɢ ɭɤɥɚɞɤɢ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɜɟɞёɬ ɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ ɫɬɪɨɣɤɢ. Ʉɨɧɬɪɨɥɶ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɧɚɛɥɸɞɟɧɢɢ ɡɚ 
ɨɪɝɚɧɢɡɚɰɢɟɣ ɪɚɛɨɬ ɢ ɜɵɩɨɥɧɟɧɢɟɦ ɜɫɟɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɤɨɧɬɪɨɥɸ ɜɢɛɪɨɭɩɥɨɬɧɟɧɢɹ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 
Ʉɨɧɬɪɨɥɶ ɜɟɞёɬɫɹ ɜɢɡɭɚɥɶɧɨ, ɫɭɞɹ ɩɨ ɫɬɟɩɟɧɢ ɨɫɚɞɤɢ ɫɦɟɫɢ, ɩɪɟɤɪɚɳɟɧɢɸ 
ɜɵɯɨɞɚ ɢɡ ɧɟё ɩɭɡɵɪɶɤɨɜ ɜɨɡɞɭɯɚ ɢ ɩɨɹɜɥɟɧɢɸ ɰɟɦɟɧɬɧɨɝɨ ɦɨɥɨɤɚ. 
 

5.1.2.4.9 ȼɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ 
 

ȼɪɟɦɹ ɭɤɥɚɞɤɢ ɛɟɬɨɧɚ: 
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɤɥɚɞɤɚ ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɤɪɚɧɚɦɢ ɧɚ 

ɝɭɫɟɧɢɱɧɨɦ ɯɨɞɭ: 25 ɬ ɜ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɛɥɨɤɢ ɜɵɫɨɬɨɣ ɞɨ 5 ɦ ɩɨ Ƚɗɋɇ 37-
01-001-01– 12,14 ɦɚɲ.-ɱ. ɧɚ 100 ɦ3 ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ. 
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ɛɪ
ɛɟɬ

150000 12,14
18210 ɦɚɲ/ɱ 759 ɫɭɬ,

100 100

W T
T

 
                         (5.55) 

 
ɝɞɟ ɛɪW  - ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 

T  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɤɥɚɞɤɢ ɛɟɬɨɧɚ. 
 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɨɩɚɥɭɛɨɱɧɵɯ ɪɚɛɨɬ: 
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɡɛɨɪɤɢ ɨɩɚɥɭɛɤɢ 

ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ-450 ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 10-25 ɬ ɩɨ Ƚɗɋɇ 
37-01-015-01 – 18,76 ɦɚɲ/ɱ ɧɚ 100 ɦ2 ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

 

ɨɩ
75000 18,76

14070 ɦɚɲ/ɱ 586 ɫɭɬ,
100 100

S T
T

 
                              (5.56) 

ɝɞɟ S  - ɩɥɨɳɚɞɶ ɨɩɚɥɭɛɥɢɜɚɟɦɨɣ ɩɨɜɟɪɯɧɨɫɬɢ; 
T  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɢ ɪɚɡɛɨɪɤɢ ɨɩɚɥɭɛɤɢ. 
 
ȼɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɚɪɦɚɬɭɪɧɵɯ ɪɚɛɨɬ: 
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɪɦɨɤɚɪɤɚɫɨɜ ɢ ɚɪɦɨɮɟɪɦ 

ɦɚɫɫɨɣ ɫɜɵɲɟ 1 ɞɨ 5 ɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɬɨɧɨɭɤɥɚɞɨɱɧɵɦɢ ɤɪɚɧɚɦɢ ɄȻȽɋ-450 
ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 10-25 ɬ ɩɨ Ƚɗɋɇ 37-01-027-02 – 75,21 ɦɚɲ/ɱ ɧɚ 100 ɬ. 

 

ɚɪ
ɚɪɦ

2250 75,21
1692,2 ɦɚɲ/ɱ 71 ɫɭɬ,

100 100

К T
T

 
                                 (5.57) 

 
ɝɞɟ ɚɪК  - ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ; 

T  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɚɪɦɚɬɭɪɵ. 
 

ȼɪɟɦɹ ɜɢɛɪɢɪɨɜɚɧɢɹ: 
 
Ʉɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɞɥɹ ɜɢɛɪɢɪɨɜɚɧɢɹ ɩɨ Ƚɗɋɇ 37-01-001-01– 

31,89 ɦɚɲ.-ɱ. ɧɚ 100 ɦ3 ɠɟɥɟɡɨɛɟɬɨɧɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ. 
 

ɛɪ
ɜɢɛɪ

150000 31,89
=47835 ɦɚɲ/ɱ 1993 ɫɭɬ.

100 100

W T
T

 
                     (5.58) 

 
ɝɞɟ ɛɪW  - ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 

T  - ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧɨ-ɱɚɫɨɜ ɜɢɛɪɢɪɨɜɚɧɢɹ. 
 
ɋɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
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ɛɟɬ ɨɩ ɚɪɦ ɜɢɛɪ

18210 14070 1692,2 47835 81807,2 ɦɚɲ/ɱ.
T T T T T    

    


                                 (5.59) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 

3
ɛɪ

ɛɪ

81807,2
0,55 ɦɚɲ.ɱ/ɦ ,

150000

T
J

W
                                                      (5.60) 

 
ɝɞɟ ɛɪW  - ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ; 

T  - ɫɭɦɦɚɪɧɨɟ ɜɪɟɦɹ ɜɵɩɨɥɧɟɧɢɹ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ. 
 

5.1.3 II ɷɬɚɩ – ɩɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ 
 

ɋɨɫɬɚɜ ɪɚɛɨɬ II  ɷɬɚɩɚ: 
– ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɟ ɫɬɟɫɧɟɧɢɟ ɪɭɫɥɚ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɚɦɢ II  

ɨɱɟɪɟɞɢ; 
– ɪɚɡɛɨɪ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ, ɡɚɬɨɩɥɟɧɢɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ; 
– ɪɚɡɛɨɪ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ, ɩɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ 

«ɝɪɟɛɟɧɤɭ», ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɜ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɤɨɬɥɨɜɚɧɚ I ɨɱɟɪɟɞɢ; 
– ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɪɭɫɥɚ ɪɟɤɢ ɜɨɡɜɨɞɹɬɫɹ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ ɞɨ 

ɩɨɥɧɨɝɨ ɫɟɱɟɧɢɹ. 
Ʉɨɧɫɬɪɭɤɰɢɹ, ɬɟɯɧɨɥɨɝɢɹ ɜɨɡɜɟɞɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɵ ɩɟɪɟɦɵɱɟɤ II  ɨɱɟɪɟɞɢ 

ɚɧɚɥɨɝɢɱɧɵ ɩɟɪɟɦɵɱɤɚɦ I ɨɱɟɪɟɞɢ. 
 

5.1.4 III ɷɬɚɩ – ɜɨɡɜɟɞɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɧɚɱɚɥɚ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

ɇɚ III ɷɬɚɩɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɡɜɨɞɹɬɫɹ ɜ ɤɨɬɥɨɜɚɧɟ II  ɨɱɟɪɟɞɢ ɢ 
ɧɚɪɚɳɢɜɚɸɬɫɹ ɞɨ ɨɬɦɟɬɤɢ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

ɋɨɫɬɚɜ ɪɚɛɨɬ III ɷɬɚɩɚ: 
– ɨɬɤɚɱɤɚ ɜɨɞɵ ɢ ɜɨɞɨɩɨɧɢɠɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ; 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢɡ ɤɨɬɥɨɜɚɧɚ II  ɨɱɟɪɟɞɢ; 
– ɛɟɬɨɧɢɪɨɜɚɧɢɟ ɡɞɚɧɢɹ Ƚɗɋ; 
– ɜɨɡɜɟɞɟɧɢɟ ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ  ɩɥɨɬɢɧɵ 

5.1.5 IV ɷɬɚɩ – ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ, 
ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

ɋɨɫɬɚɜ ɪɚɛɨɬ IV ɷɬɚɩɚ: 
– ɪɚɡɛɨɪ ɧɢɡɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ, ɡɚɬɨɩɥɟɧɢɟ ɤɨɬɥɨɜɚɧɚ II  

ɨɱɟɪɟɞɢ; 
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– ɪɚɡɛɨɪ ɜɟɪɯɨɜɨɣ ɩɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ; 
– ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
– ɩɭɫɤ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ; 
– ɧɚɪɚɳɢɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɞɨ ɩɪɨɟɤɬɧɵɯ ɨɬɦɟɬɨɤ. 

 

5.2 ȼɟɞɨɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
 
ȼɪɟɦɹ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ: 
 

ɩɟɪ ɩɟɪ 104652,86 14,96
1566 ɦɚɲ/ɱ,

1000 1000

V Ɍ
Ɍ

 
                                        (5.61) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɩɟɪɟɦɵɱɟɤ: 
 

3
ɩɟɪ

ɩɟɪ

1566
0,015 ɦɚɲ.ɱ/ɦ ,

104652,86

Ɍ
J

V
                                                  (5.62) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ: 
 

3
ɡɪ

ɡɪ

4,5
0,00008 ɦɟɫ/ɦ ,

58597,42

Ɍ
J

W
                                                       (5.63) 

 
ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ: 
 

3
ɛ

ɛɪ

81807,2
0,55 ɦɚɲ.ɱ/ɦ .

150000

T
J

W
                                                           (5.64) 

 
Ɍɚɛɥɢɰɚ 5.1 - ȼɟɞɨɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

№ 
ɷɬɚɩɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɫɨɨɪɭɠɟɧɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. 

Ʉɨɥɢɱɟɫɬɜɨ ȼɪɟɦɹ 
ɦɟɫ. 

ɉɪɢɦɟɱɚɧɢɟ 

I ɉɟɪɟɦɵɱɤɢ I ɨɱɟɪɟɞɢ ɇɚɫɵɩɶ ɦ3 104653 5 1 ɫɦɟɧɚ 2 ɦɟɯɚɧɢɡɦ 
I Ʉɨɬɥɨɜɚɧ I ɨɱɟɪɟɞɢ ȼɵɟɦɤɚ ɦ3 58598 5 1 ɫɦɟɧɚ 1 ɦɟɯɚɧɢɡɦ 

I 

ȼɨɡɜɟɞɟɧɢɟ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɞɨ 
ɨɬɦ. 111,6 ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 16491 15 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  
1 ɤɪɚɧ  

I 

ȼɨɡɜɟɞɟɧɢɟ ɝɥɭɯɨɣ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ 

ɩɥɨɬɢɧɵ ɞɨ 
ɨɬɦ. 111,6 ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 50838 44 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  

1 ɤɪɚɧ 

II  ɉɟɪɟɤɪɵɬɢɟ ɪɭɫɥɚ      
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.1 – ȼɟɞɨɦɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɨɜ ɪɚɛɨɬ ɩɨ ɷɬɚɩɚɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

II  ɉɟɪɟɦɵɱɤɢ II  ɨɱɟɪɟɞɢ ɇɚɫɵɩɶ ɦ3 155705 14 ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 
II  Ʉɨɬɥɨɜɚɧ II  ɨɱɟɪɟɞɢ ȼɵɟɦɤɚ ɦ3 103266 8 ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 

III  

ȼɨɡɜɟɞɟɧɢɟ ɝɥɭɯɨɣ 
ɥɟɜɨɛɟɪɟɠɧɨɣ 

ɩɥɨɬɢɧɵ ɞɨ ɨɬɦɟɬɤɢ 
111,6 ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 20219 18 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  

1 ɤɪɚɧ 

III  
ȼɨɡɜɟɞɟɧɢɟ ɡɞɚɧɢɹ 

Ƚɗɋ ɞɨ 111,6 ɦ 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 47724 42 

ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  
1 ɤɪɚɧ 

III  

ɇɚɪɚɳɢɜɚɧɢɟ 
ɩɪɚɜɨɛɟɪɟɠɧɨɣ 

ɩɥɨɬɢɧɵ ɫ ɨɬɦ. 111,6 
ɞɨ ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ  

116,4 ɦ 
 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 9888 9 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ 

1 ɤɪɚɧ   

III  

ȼɨɡɜɟɞɟɧɢɟ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

ɫ ɨɬɦ. 111,6 ɞɨ 
ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ  

116,4 ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 900 1 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  

1 ɤɪɚɧ 

IV 

ɇɚɪɚɳɢɜɚɧɢɟ 
ɥɟɜɨɛɟɪɟɠɧɨɣ 

ɩɥɨɬɢɧɵ ɢ ɡɞɚɧɢɹ Ƚɗɋ 
ɞɨ ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ   

116,4 ɦ 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ ɦ3 10250 9 
ɋɤɨɥɶɡɹɳɢɣ ɝɪɚɮɢɤ  

1 ɤɪɚɧ 

 

6. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

6.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɊɎ ɢɡɥɨɠɟɧɵ ɜ ɞɟɣɫɬɜɭɸɳɟɦ 
ɧɨɪɦɚɬɢɜɧɨɦ ɞɨɤɭɦɟɧɬɟ «ɉɪɚɜɢɥɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɜ ɊɎ», 
ɭɬɜɟɪɠɞёɧɧɵɟ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 16 ɫɟɧɬɹɛɪɹ 2020 ɝ. 
ɜɫɬɭɩɢɜɲɟɝɨ ɜ ɫɢɥɭ ɫ 1 ɹɧɜɚɪɹ 2021 ɝ. ɢ ɞɟɣɫɬɜɭɸɳɟɝɨ ɜɩɥɨɬɶ ɞɨ 31 ɞɟɤɚɛɪɹ 
2026 ɝ. ɜɤɥɸɱɢɬɟɥɶɧɨ. 

ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɴɟɤɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɢɫɬɟɦɚɦɢ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɠɚɪɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ: 

– ȼ ɨɬɧɨɲɟɧɢɢ ɤɚɠɞɨɝɨ ɨɛɴɟɤɬɚ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɨɪɝɚɧɢɡɚɰɢɢ 
ɭɬɜɟɪɠɞɚɟɬɫɹ ɢɧɫɬɪɭɤɰɢɹ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

– Ʌɢɰɚ ɞɨɩɭɫɤɚɸɬɫɹ ɤ ɪɚɛɨɬɟ ɧɚ ɨɛɴɟɤɬɟ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ 
ɨɛɭɱɟɧɢɹ ɦɟɪɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

– Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɧɚɡɧɚɱɚɟɬ ɥɢɰɨ, ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɤɨɬɨɪɨɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɛɴɟɤɬɟ. 

– Ɂɚɩɪɟɳɚɟɬɫɹ ɤɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɧɚ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɨɛɴɟɤɬɚɯ. 
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– Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɚɥɢɱɢɟ ɡɜɭɤɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɞɥɹ ɨɩɨɜɟɳɟɧɢɹ 
ɥɸɞɟɣ ɩɪɢ ɩɨɠɚɪɟ, ɬɟɥɟɮɨɧɧɨɣ ɫɜɹɡɢ, ɚ ɬɚɤɠɟ ɡɚɩɚɫɨɜ ɜɨɞɵ ɞɥɹ ɰɟɥɟɣ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

– ɇɚ ɩɟɪɢɨɞ ɭɫɬɨɣɱɢɜɨɣ ɫɭɯɨɣ, ɠɚɪɤɨɣ ɢ ɜɟɬɪɟɧɨɣ ɩɨɝɨɞɵ, ɚ ɬɚɤɠɟ ɩɪɢ 
ɜɜɟɞɟɧɢɢ ɨɫɨɛɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

ɚ) ɜɜɟɞɟɧɢɟ ɡɚɩɪɟɬɚ ɧɚ ɪɚɡɜɟɞɟɧɢɟ ɤɨɫɬɪɨɜ, ɩɪɨɜɟɞɟɧɢɟ ɩɨɠɚɪɨɨɩɚɫɧɵɯ 
ɪɚɛɨɬ ɧɚ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ, ɧɚ ɬɨɩɤɭ ɤɨɬɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ; 

ɛ) ɨɪɝɚɧɢɡɚɰɢɹ ɩɚɬɪɭɥɢɪɨɜɚɧɢɹ ɞɨɛɪɨɜɨɥɶɧɵɦɢ ɩɨɠɚɪɧɵɦɢ; 
ɜ) ɩɨɞɝɨɬɨɜɤɚ ɞɥɹ ɜɨɡɦɨɠɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɬɭɲɟɧɢɢ ɩɨɠɚɪɨɜ 

ɢɦɟɸɳɟɣɫɹ ɜɨɞɨɜɨɡɧɨɣ ɢ ɡɟɦɥɟɪɨɣɧɨɣ ɬɟɯɧɢɤɢ; 
ɝ) ɩɪɨɜɟɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɪɚɡɴɹɫɧɢɬɟɥɶɧɨɣ ɪɚɛɨɬɵ ɫ ɝɪɚɠɞɚɧɚɦɢ 

ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɞɟɣɫɬɜɢɹɯ ɩɪɢ ɩɨɠɚɪɟ. 
– Ɂɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɟɦɤɨɫɬɢ ɫ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɢ 

ɝɨɪɸɱɢɦɢ ɠɢɞɤɨɫɬɹɦɢ, ɝɨɪɸɱɢɦɢ ɝɚɡɚɦɢ. 
– Ɂɚɩɪɟɳɚɟɬɫɹ ɭɫɬɪɚɢɜɚɬɶ ɫɜɚɥɤɢ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ. 
– Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɪɚɜɧɨɫɬɶ ɢɫɬɨɱɧɢɤɨɜ 

ɧɚɪɭɠɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɨɫɬɭɩɧɨɫɬɶ ɩɨɞɴɟɡɞɚ 
ɤ ɧɢɦ. 

– Ɋɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɢɫɩɪɚɜɧɨɟ ɫɨɫɬɨɹɧɢɟ 
ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ, ɢɯ ɭɬɟɩɥɟɧɢɟ ɢ ɨɱɢɫɬɤɭ ɨɬ ɫɧɟɝɚ ɢ ɥɶɞɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ, 
ɞɨɫɬɭɩɧɨɫɬɶ ɩɨɞɴɟɡɞɚ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ ɜ ɥɸɛɨɟ 
ɜɪɟɦɹ ɝɨɞɚ. 

– ɇɚɩɪɚɜɥɟɧɢɟ ɞɜɢɠɟɧɢɹ ɤ ɜɨɞɨɟɦɚɦ, ɹɜɥɹɸɳɢɦɫɹ ɢɫɬɨɱɧɢɤɨɦ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɞɨɥɠɧɨ ɨɛɨɡɧɚɱɚɬɶɫɹ ɭɤɚɡɚɬɟɥɹɦɢ ɫ ɱɟɬɤɨ 
ɧɚɧɟɫɟɧɧɵɦɢ ɰɢɮɪɚɦɢ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɢɯ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ. 

– ȼɵɠɢɝɚɧɢɟ ɫɭɯɨɣ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɡɟɦɟɥɶɧɵɯ ɭɱɚɫɬɤɚɯ 
ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɛɟɡɜɟɬɪɟɧɧɭɸ ɩɨɝɨɞɭ ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ: 

ɚ) ɭɱɚɫɬɨɤ ɞɥɹ ɜɵɠɢɝɚɧɢɹ ɫɭɯɨɣ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɥɢɠɟ 50 ɦɟɬɪɨɜ ɨɬ ɛɥɢɠɚɣɲɟɝɨ ɨɛɴɟɤɬɚ; 

ɛ) ɬɟɪɪɢɬɨɪɢɹ ɜɨɤɪɭɝ ɭɱɚɫɬɤɚ ɞɥɹ ɜɵɠɢɝɚɧɢɹ ɫɭɯɨɣ ɬɪɚɜɹɧɢɫɬɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɨɱɢɳɟɧɚ ɜ ɪɚɞɢɭɫɟ 25 - 30 ɦɟɬɪɨɜ ɨɬ ɫɭɯɨɫɬɨɣɧɵɯ ɞɟɪɟɜɶɟɜ, 
ɜɚɥɟɠɧɢɤɚ, ɩɨɪɭɛɨɱɧɵɯ ɨɫɬɚɬɤɨɜ, ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɬɞɟɥɟɧɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɨɣ ɩɨɥɨɫɨɣ ɲɢɪɢɧɨɣ ɧɟ ɦɟɧɟɟ 1,4 ɦɟɬɪɚ; 

ɜ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜɤɥɸɱɚɸɳɟɣ ɭɱɚɫɬɨɤ ɞɥɹ ɜɵɠɢɝɚɧɢɹ ɫɭɯɨɣ 
ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɧɟ ɞɟɣɫɬɜɭɟɬ ɨɫɨɛɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ; 

ɝ) ɥɢɰɚ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɜɵɠɢɝɚɧɢɢ ɫɭɯɨɣ ɬɪɚɜɹɧɢɫɬɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 
ɨɛɟɫɩɟɱɟɧɵ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

6.1.1 Т˓ˈ˄ˑ˅˃ːˋя ˍ ˋː˔˕˓˖ˍ˙ˋˋ ˑ ˏˈ˓˃˘ ˒ˑˉ˃˓ːˑˌ ˄ˈˊˑ˒˃˔ːˑ˔˕ˋ 

  
ɂɧɫɬɪɭɤɰɢɹ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɧɚ ɨɫɧɨɜɟ 

ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɢɫɯɨɞɹ ɢɡ ɫɩɟɰɢɮɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɩɨɦɟɳɟɧɢɣ, 
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ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɪɚɠɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɜɨɩɪɨɫɵ: 

– ɩɨɪɹɞɨɤ ɫɨɞɟɪɠɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ, ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɦɟɳɟɧɢɣ, 
ɷɜɚɤɭɚɰɢɨɧɧɵɯ ɩɭɬɟɣ ɢ ɜɵɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɚɜɚɪɢɣɧɵɯ, ɚ ɬɚɤɠɟ ɩɭɬɟɣ 
ɞɨɫɬɭɩɚ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɧɚ ɨɛɴɟɤɬɵ ɡɚɳɢɬɵ (ɧɚ ɷɬɚɠɢ, 
ɤɪɨɜɥɸ (ɩɨɤɪɵɬɢɟ) ɢ ɞɪ.); 

– ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɪɚɛɨɬ; 

– ɩɨɪɹɞɨɤ ɢ ɧɨɪɦɵ ɯɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɧɵɯ 
ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ; 

– ɩɨɪɹɞɨɤ ɨɫɦɨɬɪɚ ɢ ɡɚɤɪɵɬɢɹ ɩɨɦɟɳɟɧɢɣ ɩɨ ɨɤɨɧɱɚɧɢɢ ɪɚɛɨɬɵ; 
– ɪɚɫɩɨɥɨɠɟɧɢɟ ɦɟɫɬ ɞɥɹ ɤɭɪɟɧɢɹ, ɩɪɢɦɟɧɟɧɢɹ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ, ɩɪɨɟɡɞɚ 

ɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɹ ɨɝɧɟɜɵɯ ɢɥɢ ɢɧɵɯ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɪɚɛɨɬ; 
– ɩɨɪɹɞɨɤ ɫɛɨɪɚ, ɯɪɚɧɟɧɢɹ ɢ ɭɞɚɥɟɧɢɹ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, 

ɫɨɞɟɪɠɚɧɢɹ ɢ ɯɪɚɧɟɧɢɹ ɫɩɟɰɨɞɟɠɞɵ; 
– ɩɨɪɹɞɨɤ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɭɛɨɪɤɢ ɝɨɪɸɱɢɯ ɨɬɯɨɞɨɜ ɢ ɩɵɥɢ, ɯɪɚɧɟɧɢɹ 

ɩɪɨɦɚɫɥɟɧɧɨɣ ɫɩɟɰɨɞɟɠɞɵ, ɜɟɬɨɲɢ; 
– ɩɪɟɞɟɥɶɧɵɟ ɩɨɤɚɡɚɧɢɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ 

(ɦɚɧɨɦɟɬɪɵ, ɬɟɪɦɨɦɟɬɪɵ ɢ ɞɪ.), ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ 
ɢɥɢ ɜɡɪɵɜ; 

– ɨɛɹɡɚɧɧɨɫɬɢ ɢ ɞɟɣɫɬɜɢɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɢ ɩɨɠɚɪɟ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɜɵɡɨɜɟ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ, ɨɬɤɪɵɬɢɢ ɢ ɛɥɨɤɢɪɨɜɚɧɢɢ ɜ ɨɬɤɪɵɬɨɦ ɫɨɫɬɨɹɧɢɢ 
ɜɪɚɳɚɸɳɢɯɫɹ ɞɜɟɪɟɣ ɢ ɬɭɪɧɢɤɟɬɨɜ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɭɫɬɪɨɣɫɬɜ, 
ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɫɜɨɛɨɞɧɨɣ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɤɥɸɱɟɧɢɢ ɜɟɧɬɢɥɹɰɢɢ ɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɶɡɨɜɚɧɢɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ, ɷɜɚɤɭɚɰɢɢ ɝɨɪɸɱɢɯ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ, ɨɫɦɨɬɪɟ 
ɢ ɩɪɢɜɟɞɟɧɢɢ ɜ ɩɨɠɚɪɨɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɟ ɫɨɫɬɨɹɧɢɟ ɜɫɟɯ ɩɨɦɟɳɟɧɢɣ 
ɩɪɟɞɩɪɢɹɬɢɹ 

– ɞɨɩɭɫɬɢɦɨɟ (ɩɪɟɞɟɥɶɧɨɟ) ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɢɬɶɫɹ ɧɚ ɨɛɴɟɤɬɟ ɡɚɳɢɬɵ. 

ȼ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɤɚɡɵɜɚɸɬɫɹ ɥɢɰɚ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɡɚ: 

– ɫɨɨɛɳɟɧɢɟ ɨ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɜ ɩɨɠɚɪɧɭɸ ɨɯɪɚɧɭ ɢ ɨɩɨɜɟɳɟɧɢɟ 
(ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ) ɪɭɤɨɜɨɞɫɬɜɚ, ɞɟɠɭɪɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɫɥɭɠɛ ɨɛɴɟɤɬɚ 
ɡɚɳɢɬɵ; 

– ɨɪɝɚɧɢɡɚɰɢɸ ɫɩɚɫɟɧɢɹ ɥɸɞɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɥɹ ɷɬɨɝɨ ɢɦɟɸɳɢɯɫɹ 
ɫɢɥ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ; 

– ɩɪɨɜɟɪɤɭ ɜɤɥɸɱɟɧɢɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɡɚɳɢɬɵ (ɫɢɫɬɟɦ ɨɩɨɜɟɳɟɧɢɹ ɥɸɞɟɣ ɨ ɩɨɠɚɪɟ, ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɡɚɳɢɬɵ); 
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– ɩɟɪɟɤɪɵɜɚɧɢɟ ɫɵɪɶɟɜɵɯ, ɝɚɡɨɜɵɯ, ɩɚɪɨɜɵɯ ɢ ɜɨɞɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ, 
ɨɫɬɚɧɨɜɤɭ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɜɟɧɬɢɥɹɰɢɢ ɜ ɚɜɚɪɢɣɧɨɦ ɢ ɫɦɟɠɧɵɯ ɫ ɧɢɦ 
ɩɨɦɟɳɟɧɢɹɯ, ɚ ɬɚɤɠɟ ɜɵɩɨɥɧɟɧɢɟ ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɪɚɡɜɢɬɢɹ ɩɨɠɚɪɚ ɢ ɡɚɞɵɦɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ, 
ɫɨɨɪɭɠɟɧɢɹ; 

– ɭɞɚɥɟɧɢɟ ɡɚ ɩɪɟɞɟɥɵ ɨɩɚɫɧɨɣ ɡɨɧɵ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɧɟ 
ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ; 

– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɛɳɟɝɨ ɪɭɤɨɜɨɞɫɬɜɚ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ (ɫ ɭɱɟɬɨɦ 
ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ) ɞɨ ɩɪɢɛɵɬɢɹ ɩɨɞɪɚɡɞɟɥɟɧɢɹ 
ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬɧɢɤɚɦɢ, 
ɩɪɢɧɢɦɚɸɳɢɦɢ ɭɱɚɫɬɢɟ ɜ ɬɭɲɟɧɢɢ ɩɨɠɚɪɚ; 

– ɨɪɝɚɧɢɡɚɰɢɸ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɬɭɲɟɧɢɟɦ ɩɨɠɚɪɚ ɷɜɚɤɭɚɰɢɢ ɢ ɡɚɳɢɬɵ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɰɟɧɧɨɫɬɟɣ; 

– ɜɫɬɪɟɱɭ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɢ ɨɤɚɡɚɧɢɟ ɩɨɦɨɳɢ ɜ ɜɵɛɨɪɟ 
ɤɪɚɬɱɚɣɲɟɝɨ ɩɭɬɢ ɞɥɹ ɩɨɞɴɟɡɞɚ ɤ ɨɱɚɝɭ ɩɨɠɚɪɚ; 

– ɫɨɨɛɳɟɧɢɟ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ, ɩɪɢɜɥɟɤɚɟɦɵɦ ɞɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɦɢ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɚɜɚɪɢɣɧɨ-
ɫɩɚɫɚɬɟɥɶɧɵɯ ɪɚɛɨɬ, ɫɜɟɞɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɥɢɱɧɨɝɨ ɫɨɫɬɚɜɚ, ɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɵɯ ɢɥɢ ɯɪɚɧɹɳɢɯɫɹ ɧɚ ɨɛɴɟɤɬɟ ɡɚɳɢɬɵ 
ɨɩɚɫɧɵɯ (ɜɡɪɵɜɨɨɩɚɫɧɵɯ), ɜɡɪɵɜɱɚɬɵɯ ɜɟɳɟɫɬɜɚɯ; 

– ɩɨ ɩɪɢɛɵɬɢɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ ɢɧɮɨɪɦɢɪɨɜɚɧɢɟ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɨɫɨɛɟɧɧɨɫɬɹɯ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ, ɩɪɢɥɟɝɚɸɳɢɯ ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɨ 
ɤɨɥɢɱɟɫɬɜɟ ɢ ɩɨɠɚɪɨɨɩɚɫɧɵɯ ɫɜɨɣɫɬɜɚɯ ɯɪɚɧɢɦɵɯ ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɨɛɴɟɤɬɟ 
ɡɚɳɢɬɵ ɜɟɳɟɫɬɜ, ɦɚɬɟɪɢɚɥɨɜ, ɢɡɞɟɥɢɣ ɢ ɫɨɨɛɳɟɧɢɟ ɞɪɭɝɢɯ ɫɜɟɞɟɧɢɣ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɭɫɩɟɲɧɨɣ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ; 

– ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɢɜɥɟɱɟɧɢɹ ɫɢɥ ɢ ɫɪɟɞɫɬɜ ɨɛɴɟɤɬɚ ɡɚɳɢɬɵ ɤ 
ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɥɢɤɜɢɞɚɰɢɟɣ ɩɨɠɚɪɚ ɢ 
ɩɪɟɞɭɩɪɟɠɞɟɧɢɟɦ ɟɝɨ ɪɚɡɜɢɬɢɹ. 
 

6.2  Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

Ɉɯɪɚɧɚ ɬɪɭɞɚ – ɷɬɨ ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɹ ɢ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɩɪɚɜɨɜɵɟ, ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-
ɬɟɯɧɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ, 
ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɟ ɢ ɢɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ: 
– ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɩɨɦɟɳɟɧɢɹɯ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ ɥɢɰ, ɧɟ ɢɦɟɸɳɢɯ ɨɬɧɨɲɟɧɢɹ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɫɨɩɪɨɜɨɠɞɚɸɳɢɯ. 

– Ⱦɥɹ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ ɫɯɟɦɵ ɞɜɢɠɟɧɢɹ. 
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– ȼ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɪɨɤɢ ɢ ɩɨɪɹɞɨɤ ɩɪɨɜɟɪɤɢ 
ɫɨɫɬɨɹɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɩɭɬɟɣ. 

– ȼɫɟ ɩɪɨɯɨɞɵ ɢ ɩɪɨɟɡɞɵ, ɜɯɨɞɵ ɢ ɜɵɯɨɞɵ ɤɚɤ ɜɧɭɬɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ, ɬɚɤ ɢ ɜɧɟɲɧɢɟ, ɧɚ ɩɪɢɦɵɤɚɸɳɢɯ ɤ ɧɢɦ ɬɟɪɪɢɬɨɪɢɹɯ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɨɫɜɟɳɟɧɵ, ɫɜɨɛɨɞɧɵ ɢ ɛɟɡɨɩɚɫɧɵ ɞɥɹ ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɚɧɫɩɨɪɬɚ. 

– ɗɥɟɦɟɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚɪɦɚɬɭɪɵ ɢ ɩɪɢɛɨɪɵ, ɬɪɟɛɭɸɳɢɟ 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɫɦɨɬɪɚ, ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɦɟɫɬɚɯ, ɭɞɨɛɧɵɯ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. 

– ɋɬɨɤɢ ɢ ɞɪɟɧɚɠɧɵɟ ɤɚɧɚɥɵ ɞɥɹ ɨɬɜɨɞɚ ɜɨɞɵ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɥɚ 
ɡɚɝɥɭɛɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɩɨɦɟɳɟɧɢɹ ɞɪɨɫɫɟɥɶɧɵɯ ɡɚɬɜɨɪɨɜ, ɫɬɪɭɣɧɵɯ ɪɟɥɟ, 
ɧɚɫɨɫɨɜ ɨɬɤɚɱɤɢ) ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɥɧɵɣ 
ɨɬɜɨɞ ɜɨɞɵ.  

– ɍɱɚɫɬɤɢ ɞɨɪɨɝ, ɩɪɨɯɨɞɹɳɢɟ ɜ ɫɤɚɥɶɧɵɯ ɜɵɪɭɛɤɚɯ ɢ ɜ ɦɟɫɬɚɯ 
ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɭɲɟɧɢɹ ɩɨɪɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɳɢɳɟɧɵ ɨɬ ɨɛɜɚɥɨɜ 
ɫɩɟɰɢɚɥɶɧɵɦɢ ɨɝɪɚɠɞɟɧɢɹɦɢ.  

– ɒɚɯɬɵ, ɤɨɥɨɞɰɵ ɢ ɲɭɪɮɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ ɩɪɨɱɧɵɦɢ ɢ 
ɩɥɨɬɧɵɦɢ ɳɢɬɚɦɢ ɢɥɢ ɢɦɟɬɶ ɨɝɪɚɠɞɟɧɢɹ. Ɍɪɚɧɲɟɢ ɢ ɤɨɬɥɨɜɚɧɵ ɜ ɦɟɫɬɟ 
ɩɪɨɯɨɞɚ ɥɸɞɟɣ ɞɨɥɠɧɵ ɛɵɬɶ ɨɝɪɚɠɞɟɧɵ. 

– ɏɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ ɢ ɦɚɬɟɪɢɚɥɵ, ɫɨɞɟɪɠɚɳɢɟ 
ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ, ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɢ ɬɨɤɫɢɱɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɫɥɟɞɭɟɬ 
ɯɪɚɧɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ ɫɤɥɚɞɚɯ, 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɨɬ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɣ. 

– ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɯɪɚɧɢɬɶ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɧɚ 
ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɛɟɧɡɢɧ, ɫɩɢɪɬ, ɧɢɬɪɨɤɪɚɫɤɢ, ɪɚɫɬɜɨɪɢɬɟɥɢ, ɪɚɡɛɚɜɢɬɟɥɢ ɢ 
ɞɪɭɝɢɟ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɟɫɹ ɢ ɝɨɪɸɱɢɟ ɠɢɞɤɨɫɬɢ, ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, 
ɜ ɤɨɥɢɱɟɫɬɜɚɯ ɩɪɟɜɵɲɚɸɳɢɯ ɫɭɬɨɱɧɭɸ ɩɨɬɪɟɛɧɨɫɬɶ.  

– Ɇɚɬɟɪɢɚɥɵ, ɢɡɞɟɥɢɹ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɯ ɞɟɬɚɥɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɦɟɫɬɟ 
ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɜɧɟ ɩɨɦɟɳɟɧɢɣ, ɞɨɥɠɧɵ ɛɵɬɶ ɭɥɨɠɟɧɵ ɧɚ ɜɵɪɨɜɧɟɧɧɵɯ ɢ 
ɭɬɪɚɦɛɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɤɨɬɨɪɵɟ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɫɥɟɞɭɟɬ ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ 
ɢ ɥɶɞɚ. 

– ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɪɚɛɨɱɢɯ ɩɨɦɟɳɟɧɢɹɯ ɞɨɥɠɧɚ ɫɨɛɥɸɞɚɬɶɫɹ ɱɢɫɬɨɬɚ. 
Ɋɚɡɥɢɬɵɟ ɢɥɢ ɩɪɨɬɟɤɲɢɟ ɠɢɞɤɨɫɬɢ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟɦɟɞɥɟɧɧɨ ɭɞɚɥɟɧɵ. 

ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɭɛɨɪɤɟ ɩɨɦɟɳɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɝɨɪɸɱɢɟ ɜɟɳɟɫɬɜɚ (ɧɚɩɪɢɦɟɪ, ɛɟɧɡɢɧ, ɤɟɪɨɫɢɧ, ɬɨɥɭɨɥ, ɚɰɟɬɨɧ). 

– Ʉɭɪɟɧɢɟ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ, ɧɟ ɨɩɚɫɧɵɯ ɜ 
ɩɨɠɚɪɧɨɦ ɨɬɧɨɲɟɧɢɢ, ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɍ ɷɬɢɯ ɦɟɫɬ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɭɤɚɡɚɬɟɥɶɧɵɟ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

– ȼ ɤɚɠɞɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ (ɭɱɚɫɬɤɟ) Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɪɟɞɫɬɜ ɞɥɹ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ  

– ɇɚ ɭɡɥɚɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ, ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 300 ɦ ɨɬ ɭɬɟɩɥɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɥɟɞɭɟɬ 
ɨɛɨɪɭɞɨɜɚɬɶ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɨɝɨ ɨɬɞɵɯɚ ɩɟɪɫɨɧɚɥɚ. 
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6.2.1 О˄˔ˎ˖ˉˋ˅˃ːˋˈ ˑ˄ˑ˓˖ˇˑ˅˃ːˋя 

 
– ɍ ɤɚɠɞɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ Ƚɗɋ ɞɨɥɠɟɧ 

ɩɨɫɬɨɹɧɧɨ ɯɪɚɧɢɬɶɫɹ ɤɨɦɩɥɟɤɬ ɞɟɣɫɬɜɭɸɳɢɯ ɜ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɜɫɟɯ ɩɪɨɮɟɫɫɢɣ, ɞɨɥɠɧɨɫɬɟɣ ɢ ɩɨ ɜɫɟɦ ɜɢɞɚɦ 
ɪɚɛɨɬ ɞɚɧɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɟɧɶ ɷɬɢɯ ɢɧɫɬɪɭɤɰɢɣ, 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɟɦ Ƚɗɋ. 

– Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬɵ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɞɨɥɠɧɨ 
ɛɵɬɶ ɩɪɨɜɟɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 
ɩɪɟɞɫɬɨɹɳɟɣ ɪɚɛɨɬɟ. ɉɪɢ ɧɟɫɨɛɥɸɞɟɧɢɢ ɷɬɨɝɨ ɩɨɥɨɠɟɧɢɹ ɢ ɧɟɨɛɟɫɩɟɱɟɧɢɢ 
ɩɟɪɫɨɧɚɥɚ ɧɟɨɛɯɨɞɢɦɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ ɧɟ 
ɪɚɡɪɟɲɚɟɬɫɹ ɩɪɢɫɬɭɩɚɬɶ ɤ ɪɚɛɨɬɟ. 

– ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɛɟɡ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɜɛɥɢɡɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɪɚɛɨɬɟ, ɚ ɬɚɤɠɟ ɩɪɢ ɟɝɨ ɩɭɫɤɟ, ɨɫɬɚɧɨɜɟ 
ɢ ɢɫɩɵɬɚɧɢɢ. 

– ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɧɚ ɧɟ ɨɫɬɚɧɨɜɥɟɧɧɵɯ ɦɟɯɚɧɢɡɦɚɯ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɢ. 

– ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɭɫɤ ɢ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɚɹ ɪɚɛɨɬɚ ɦɚɲɢɧ ɢ 
ɦɟɯɚɧɢɡɦɨɜ ɫ ɞɜɢɠɭɳɢɦɢɫɹ ɢ ɜɪɚɳɚɸɳɢɦɢɫɹ ɱɚɫɬɹɦɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɢɥɢ 
ɧɟɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɨɝɪɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

– Ⱦɜɢɠɭɳɢɟɫɹ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɵɦ 
ɜɨɡɦɨɠɟɧ ɞɨɫɬɭɩ ɪɚɛɨɬɚɸɳɢɯ, ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɧɚɞɟɠɧɨɟ 
ɢ ɩɪɨɱɧɨ ɡɚɤɪɟɩɥɟɧɧɨɟ, ɧɟ ɨɝɪɚɧɢɱɢɜɚɸɳɟɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɜɨɡɦɨɠɧɨɫɬɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

– Ʉɚɩɢɬɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɦɨɧɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɵ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɟɝɨ ɦɨɧɬɚɠɨɦ ɢɥɢ ɞɟɦɨɧɬɚɠɟɦ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɉɉɊ ɢɥɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɫɨɞɟɪɠɚɳɢɦ ɤɨɧɤɪɟɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɤ ɪɚɛɨɬɟ ɢ ɜ ɩɪɨɰɟɫɫɟ ɟɟ ɜɵɩɨɥɧɟɧɢɹ. 

– ɉɪɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬɚɯ, ɞɥɹ ɨɬɦɵɜɤɢ ɢ ɨɛɟɡɠɢɪɢɜɚɧɢɹ ɞɟɬɚɥɟɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɬɨɥɶɤɨ 
ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɵɟ ɦɨɸɳɢɟ ɜɟɳɟɫɬɜɚ.  

– ɉɪɟɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɧɚɪɭɠɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɢɥɵ ɜɟɬɪɚ ɜ 
ɞɚɧɧɨɦ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɪɚɣɨɧɟ, ɩɪɢ ɤɨɬɨɪɵɯ ɫɥɟɞɭɟɬ ɩɪɢɨɫɬɚɧɚɜɥɢɜɚɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ 
ɩɨɪɹɞɤɟ ɦɟɫɬɧɵɦɢ ɨɪɝɚɧɚɦɢ ɜɥɚɫɬɢ. 

– Ɋɚɛɨɬɧɢɤ, ɩɪɟɠɞɟ ɱɟɦ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɛɨɬɟ, ɞɨɥɠɟɧ ɭɛɟɞɢɬɶɫɹ ɜ ɩɨɥɧɨɣ 
ɢɫɩɪɚɜɧɨɫɬɢ ɢɧɫɬɪɭɦɟɧɬɚ. 

–  Ƚɚɟɱɧɵɟ ɤɥɸɱɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɪɚɡɦɟɪɚɦ ɝɚɟɤ.  
–  ɉɪɢ ɪɚɛɨɬɟ ɭɞɚɪɧɵɦ ɩɧɟɜɦɚɬɢɱɟɫɤɢɦ ɢɥɢ ɷɥɟɤɬɪɢɱɟɫɤɢɦ 

ɢɧɫɬɪɭɦɟɧɬɨɦ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɚɧɬɢɜɢɛɪɚɰɢɨɧɧɵɦɢ 
ɪɭɤɚɜɢɰɚɦɢ.  

– ȿɫɥɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɪɚɛɨɬɧɢɤ ɡɚɦɟɬɢɬ ɧɟɢɫɩɪɚɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɚ ɢɥɢ ɩɨɱɭɜɫɬɜɭɟɬ ɯɨɬɹ ɛɵ ɫɥɚɛɨɟ ɞɟɣɫɬɜɢɟ ɬɨɤɚ, ɨɧ ɨɛɹɡɚɧ 
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ɧɟɦɟɞɥɟɧɧɨ ɩɪɟɤɪɚɬɢɬɶ ɪɚɛɨɬɭ ɢ ɫɞɚɬɶ ɧɟɢɫɩɪɚɜɧɵɣ ɢɧɫɬɪɭɦɟɧɬ ɜ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɭɸ ɞɥɹ ɩɪɨɜɟɪɤɢ ɢ ɪɟɦɨɧɬɚ. 
 

7 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
Ɍɚɫɟɟɜɫɤɚɹ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɧɚ ɸɝɨ-ɜɨɫɬɨɤɟ ɤɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɢ 

ɩɨɞɜɟɪɠɟɧɚ ɜɥɢɹɧɢɸ ɭɦɟɪɟɧɧɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɩɨɹɫɚ ɫ ɪɟɡɤɨ-
ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɦ ɤɥɢɦɚɬɨɦ.   

ɇɟ ɡɚɦɟɪɡɚɧɢɟ ȿɧɢɫɟɹ ɡɢɦɨɣ ɢ ɧɚɥɢɱɢɟ ȿɧɢɫɟɣɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɨɤɚɡɵɜɚɸɬ ɫɦɹɝɱɚɸɳɟɟ ɜɥɢɹɧɢɟ ɧɚ ɫɭɪɨɜɵɣ ɤɥɢɦɚɬ ɪɟɝɢɨɧɚ. Ɉɫɧɨɜɧɵɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɨɜɹɬɫɹ ɦɚɥɨɫɧɟɠɧɚɹ ɦɨɪɨɡɧɚɹ ɡɢɦɚ ɢ ɠɚɪɤɨɟ ɥɟɬɨ, 
ɤɪɭɝɥɨɝɨɞɢɱɧɨ ɫ ɛɨɥɶɲɢɦɢ ɩɟɪɟɩɚɞɚɦɢ ɬɟɦɩɟɪɚɬɭɪ ɜɨɡɞɭɯɚ. ȼ ɨɛɥɚɫɬɢ 
ɩɪɟɨɛɥɚɞɚɧɢɟ ɢɦɟɸɬ ɫɭɯɢɟ ɫɬɟɩɧɵɟ ɜɨɡɞɭɲɧɵɟ ɦɚɫɫɵ ɢɡ Ʉɚɡɚɯɫɬɚɧɚ, ɱɬɨ 
ɞɟɥɚɸɬ ɤɥɢɦɚɬ ɡɧɚɱɢɬɟɥɶɧɨ ɬɟɩɥɟɟ ɜɦɟɫɬɟ ɫ ɛɥɢɡɤɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ 
ɜɨɞɨёɦɚɦɢ. 

Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɸɝɨ-ɡɚɩɚɞɧɨɣ ɱɚɫɬɢ ɋɪɟɞɧɟ-
ɋɢɛɢɪɫɤɨɝɨ ɩɥɚɬɨ (Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ). ȼ ɨɫɧɨɜɚɧɢɢ 
ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɋɢɛɢɪɫɤɚɹ ɩɥɚɬɮɨɪɦɚ, ɮɭɧɞɚɦɟɧɬ ɤɨɬɨɪɨɣ ɩɪɟɞɫɬɚɜɥɟɧ 
ɫɤɥɚɞɱɚɬɵɦɢ ɬɨɥɳɚɦɢ ɞɨɪɢɮɟɪɢɣɫɤɨɝɨ ɜɨɡɪɚɫɬɚ. Ɋɟɥɶɟɮ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɜɫɯɨɥɦɥɟɧɧɭɸ ɪɚɜɧɢɧɭ ɫ ɤɨɥɟɛɚɧɢɹɦɢ ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɨɤ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ 
ɨɬ 80 ɞɨ 500 ɦɟɬɪɨɜ. Ȼɨɥɶɲɟɣ ɱɚɫɬɶɸ ɪɟɥɶɟɮ ɬɟɪɪɢɬɨɪɢɢ ɫɝɥɚɠɟɧɧɵɣ, ɫɤɥɨɧɵ 
ɩɨɥɨɝɢɟ, ɬ.ɤ ɤɨɪɟɧɧɵɟ ɩɨɪɨɞɵ ɫɥɨɠɟɧɵ, ɜ ɨɫɧɨɜɧɨɦ, ɫɥɚɛɨ 
ɫɰɟɦɟɧɬɢɪɨɜɚɧɧɵɦɢ ɩɟɫɱɚɧɢɤɚɦɢ. ɂ ɥɢɲɶ ɜ ɞɨɥɢɧɟ ɪɟɤɢ Ȼɢɪɸɫɵ 
ɧɚɛɥɸɞɚɟɬɫɹ ɪɟɡɤɨɩɟɪɟɫɟɱɟɧɧɵɣ ɪɟɥɶɟɮ ɫ ɤɪɭɬɢɡɧɨɣ ɫɤɥɨɧɨɜ ɞɨ 35 ɝɪɚɞɭɫɨɜ, 
ɦɟɫɬɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɜɵɫɬɭɩɚɸɬ ɫɤɚɥɵ ɢ ɪɨɫɫɵɩɢ. Ɍɢɩɢɱɧɵ ɧɟɝɥɭɛɨɤɢɟ 
ɜɪɟɡɚɧɧɵɟ ɲɢɪɨɤɢɟ ɬɟɪɪɚɫɢɪɨɜɚɧɧɵɟ ɞɨɥɢɧɵ ɤɪɭɩɧɵɯ ɪɟɤ ɢ ɢɯ ɩɪɢɬɨɤɨɜ. 
ɉɨɜɫɟɦɟɫɬɧɨ ɪɚɡɜɢɬɵ ɩɨɤɪɨɜɧɵɟ ɥɟɫɫɨɜɵɟ ɩɨɪɨɞɵ ɢ ɨɜɪɚɠɧɨ-ɛɚɥɨɱɧɵɣ 
ɪɟɥɶɟɮ. ɇɚ ɬɟɪɪɚɫɚɯ ɪɟɤ ɢɦɟɸɬɫɹ ɷɨɥɨɜɵɟ ɮɨɪɦɵ ɪɟɥɶɟɮɚ. Ʉ ɨɤɪɭɠɚɸɳɢɦ 
ɝɨɪɚɦ ɚɛɫɨɥɸɬɧɵɟ ɜɵɫɨɬɵ ɩɨɜɵɲɚɸɬɫɹ. 

ɉɨɱɜɵ ɩɪɟɨɛɥɚɞɚɸɬ ɩɨɞɡɨɥɢɫɬɵɟ, ɢɥɥɸɜɢɚɥɶɧɨ-ɝɭɦɭɫɨɜɵɟ, ɩɨɞɡɨɥɵ 
ɝɥɟɟɜɵɟ, ɬɨɪɮɹɧɵɟ ɢ ɬɨɪɮɹɧɢɫɬɵɟ. 

 
Ɇɚɲɭɤɨɜɫɤɢɣ ɡɚɤɚɡɧɢɤ 

 
Ɇɚɲɭɤɨɜɫɤɢɣ Ɂɚɤɚɡɧɢɤ – ɡɚɤɚɡɧɢɤ ɤɪɚɟɜɨɝɨ ɡɧɚɱɟɧɢɹ. Ȼɢɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɣ ɤɨɦɩɥɟɤɫ ɞɥɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢ 
ɚɤɜɚɬɨɪɢɣ. 

Ɋɚɫɩɨɥɨɠɟɧɢɟ: 
ɉɨɫɟɥɨɤ Ɇɨɬɵɝɢɧɨ, Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɋɢɛɢɪɫɤɢɣ ɨɤɪɭɝ. Ɂɚɤɚɡɧɢɤ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɨɬɵɝɢɧɫɤɨɝɨ ɢ Ɍɚɫɟɟɜɫɤɨɝɨ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɝɨ 
ɪɚɣɨɧɚ, ɥɟɫɧɨɣ ɮɨɧɞ Ɇɨɬɵɝɢɧɫɤɨɝɨ ɥɟɫɯɨɡɚ, ɉɟɪɜɨɦɚɣɫɤɨɟ ɥɟɫɧɢɱɟɫɬɜɨ. 
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Ɇɚɲɭɤɨɜɫɤɢɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɩɨɜɬɨɪɢɦɵɣ ɥɚɧɞɲɚɮɬ, ɬɚɤ ɤɚɤ 
ɡɚɤɚɡɧɢɤ ɪɚɫɤɢɧɭɥɫɹ ɧɚ ɩɪɢɬɨɤɚɯ ɤɪɚɫɢɜɟɣɲɢɯ ɪɟɤ ɋɢɛɢɪɢ – Ⱥɧɝɚɪɵ. 

ɉɥɨɳɚɞɶ ɛɨɥɟɟ 46,6 ɬɵɫ. ɝɚ 
Ɉɬɤɪɵɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɞɚɜɧɨ ɜ 2004 ɝ., ɫ ɩɨɦɨɳɶɸ ɩɪɨɟɤɬɚ «ɉɨɞɚɪɨɤ 

ɡɟɦɥɟ», ɞɥɹ ɜɨɫɩɪɨɢɡɜɟɞɟɧɢɹ ɨɯɨɬɧɢɱɶɟ-ɩɪɨɦɵɫɥɨɜɵɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ. 
Ɂɚɤɚɡɧɢɤ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɦɟɫɬɟ ɩɟɪɟɩɪɚɜɵ ɫɢɛɢɪɫɤɨɣ ɤɨɫɭɥɢ ɱɟɪɟɡ ɪɟɤɭ 
Ɍɚɫɟɟɜɚ, ɬɚɤ ɠɟ ɡɞɟɫɶ ɧɚɯɨɞɢɬɫɹ ɨɫɧɨɜɧɨɟ ɨɛɢɬɚɧɢɟ ɥɨɫɹ ɜɨ ɜɪɟɦɹ ɡɢɦɨɜɤɢ ɢ 
ɦɢɝɪɚɰɢɢ. Ɇɚɲɭɤɨɜɫɤɢɣ Ɂɚɤɚɡɧɢɤ — ɷɬɨ ɭɱɚɫɬɨɤ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɪɚɫɫɟɥɟɧɢɹ 
ɛɨɛɪɚ. 

ɉɨɞ ɡɚɳɢɬɨɣ ɧɚɯɨɞɹɬɫɹ ɦɧɨɝɢɟ ɰɟɧɧɵɟ ɧɟ ɬɨɥɶɤɨ ɜ ɧɚɭɱɧɨɦ, ɧɨ ɢ ɜ 
ɷɫɬɟɬɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɜɢɞɵ ɪɟɞɤɢɯ ɩɬɢɰ, ɠɢɜɨɬɧɵɯ ɢ ɪɵɛ. ɇɨɪɤɚ, ɫɨɛɨɥɶ, 
ɜɵɞɪɚ, ɪɵɫɶ, ɫɬɟɪɥɹɞɶ ɚɧɝɚɪɫɤɨɣ ɩɨɩɭɥɹɰɢɢ. 
ɉɥɚɧɢɪɭɟɬɫɹ ɪɚɫɲɢɪɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ. 

Ɇɨɬɵɝɢɧɫɤɢɣ ɪɚɣɨɧ ɨɱɟɧɶ ɛɨɝɚɬ ɩɪɢɪɨɞɧɵɦɢ ɢɫɤɨɩɚɟɦɵɦɢ, ɧɨ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ ɡɚɤɚɡɧɢɤɚ ɡɚɩɪɟɳɟɧɵ ɥɸɛɵɟ ɪɚɛɨɬɵ ɢ ɯɨɡɹɣɫɬɜɟɧɧɚɹ 
ɞɟɹɬɟɥɶɧɨɫɬɶ. 

ɇɟɞɚɥɟɤɨ ɨɬ ɬɟɪɪɢɬɨɪɢɢ ɡɚɤɚɡɧɢɤɚ ɦɨɠɧɨ ɪɵɛɚɱɢɬɶ. Ɇɧɨɝɢɟ ɬɭɪɢɫɬɵ 
ɡɚɧɢɦɚɸɬɫɹ ɫɩɥɚɜɨɦ ɩɨ ɪɟɤɟ Ⱥɧɝɚɪɚ ɢ ɟɟ ɩɪɢɬɨɤɚɦ. ȼɨɞɵ ɡɞɟɫɶ ɨɱɟɧɶ 
ɫɬɪɟɦɢɬɟɥɶɧɵɟ ɢ ɯɨɥɨɞɧɵɟ. ȼɨ ɜɪɟɦɹ ɫɩɥɚɜɚ ɩɨ ɪɟɤɚɦ ɦɨɠɧɨ ɜ ɩɨɥɧɨɣ ɦɟɪɟ 
ɪɚɫɫɦɨɬɪɟɬɶ ɠɢɜɨɩɢɫɧɭɸ ɞɢɤɭɸ ɩɪɢɪɨɞɭ, ɯɪɟɛɬɵ ɝɨɪ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. 

 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɞɝɨɬɨɜɤɭ ɥɨɠɚ, ɜɤɥɸɱɚɹ 

ɨɫɜɨɛɨɠɞɟɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɩɨɞ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ. 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ɍɚɫɟɟɜɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
– ɜɨɡɜɟɞɟɧɢɟ ɩɟɪɟɦɵɱɟɤ 
– ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɛɭɪɬɟ; 
– ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ; 
– ɜɨɡɜɟɞɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɜɨɡɜɟɞɟɧɢɟ ɨɫɧɨɜɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
– ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɢɫɯɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 
– ɧɚɪɭɲɚɟɬɫɹ ɟɫɬɟɫɬɜɟɧɧɵɣ ɥɚɧɞɲɚɮɬ ɪɚɣɨɧɚ; 
– ɩɪɨɢɫɯɨɞɢɬ ɧɚɫɵɳɟɧɢɟ ɜɨɞɵ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɨɫɚɞɤɚɦɢ, ɭɯɭɞɲɚɟɬɫɹ ɟё 

ɤɚɱɟɫɬɜɨ «ɡɚɰɜɟɬɚɟɬ»; 
– ɦɟɧɹɟɬɫɹ ɤɥɢɦɚɬ; 
– ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɴёɦ ɭɪɨɜɧɹ ɜɨɞɵ. 
ȼ ɩɪɨɟɤɬɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧ ɪɚɡɞɟɥ 

«Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ», ɜ ɫɨɫɬɚɜɟ ɤɨɬɨɪɨɝɨ 
ɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ: 
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– ɩɟɪɟɫɟɥɟɧɢɹ ɧɚɫɟɥɟɧɢɹ; 
– ɜɨɡɦɟɳɟɧɢɹ ɩɨɬɟɪɶ ɫ/ɯ ɩɪɨɢɡɜɨɞɫɬɜɚ; 
– ɡɚɳɢɬɵ ɨɬ ɡɚɬɨɩɥɟɧɢɹ ɫ/ɯ ɡɟɦɟɥɶ; 
– ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ ɢɥɢ ɩɟɪɟɧɨɫɚ (ɫɧɨɫɚ) ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ, 

ɨɬɞɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɫɬɪɨɟɧɢɣ; 
– ɩɟɪɟɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝɨ, ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ 

ɫɜɹɡɢ; 
– ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɥɚɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɥɟɫɨɫɜɨɞɤɢ ɢ ɥɟɫɨɨɱɢɫɬɤɢ; 
– ɫɨɡɞɚɧɢɟ ɭɫɥɨɜɢɣ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɨɫɜɨɟɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɨɯɪɚɧɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ʌɨɠɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɞ ɡɚɬɨɩɥɟɧɢɟ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɨɫɧɨɜɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɧɚɫɵɩɢ ɩɥɨɬɢɧɵ. Ⱦɨ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɞɨɣ ɥɨɠɟ ɨɫɜɨɛɨɠɞɚɸɬ ɨɬ ɥɟɫɚ, ɤɭɫɬɚɪɧɢɤɚ ɢ ɜɵɩɨɥɧɹɸɬ 
ɪɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ. 

Ʉɨɧɬɭɪ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɤɪɟɩɥɹɸɬ ɡɧɚɤɚɦɢ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ 
ɨɪɢɟɧɬɢɪɚɦɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɱɚɲɢ ɞɥɹ ɡɚɬɨɩɥɟɧɢɹ. 

ɋɚɧɢɬɚɪɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɹɞ 
ɦɟɪɨɩɪɢɹɬɢɣ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɩɪɟɞɨɯɪɚɧɢɬɶ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɭ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

1) ɬɟɪɪɢɬɨɪɢɸ ɩɨ ɜɫɟɣ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ ɨɱɢɳɚɸɬ ɨɬ ɧɚɜɨɡɚ, ɫɨɥɨɦɵ, 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɞɪɟɜɟɫɢɧɵ, ɤɨɬɨɪɵɟ ɧɟɢɡɛɟɠɧɨ ɨɫɬɚɸɬɫɹ 
ɩɨɫɥɟ ɫɧɟɫɟɧɢɹ ɠɢɥɵɯ ɫɬɪɨɟɧɢɣ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɨɫɬɪɨɟɤ; 

2) ɡɚɫɵɩɚɸɬ ɤɨɥɨɞɰɵ, ɩɨɞɜɚɥɵ, ɫɦɨɬɪɨɜɵɟ ɤɨɥɨɞɰɵ ɜɨɞɨɩɪɨɜɨɞɧɨɣ 
ɢ ɤɚɧɚɥɢɡɚɰɢɨɧɧɨɣ ɫɟɬɢ ɢ ɩɪɨɱɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɭɝɥɭɛɥɟɧɢɹ. ɉɟɪɟɞ ɡɚɫɵɩɤɨɣ 
ɢɯ ɨɱɢɳɚɸɬ ɨɬ ɨɬɥɨɠɟɧɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɡɚɝɪɹɡɧɟɧɢɸ ɜɨɞɵ ɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ; 

3) ɨɱɢɳɚɸɬ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɡɚɫɵɩɤɨɣ ɜɵɝɪɟɛɧɵɟ ɹɦɵ 
ɨɛɳɟɫɬɜɟɧɧɨɝɨ ɩɨɥɶɡɨɜɚɧɢɹ; 

4) ɬɚɦɩɨɧɢɪɭɸɬ ɞɟɣɫɬɜɭɸɳɢɟ ɢ ɛɟɡɞɟɣɫɬɜɭɸɳɢɟ ɬɪɭɛɱɚɬɵɟ 
ɤɨɥɨɞɰɵ, ɢ ɚɪɬɟɡɢɚɧɫɤɢɟ ɫɤɜɚɠɢɧɵ; 

5) ɨɛɪɚɛɚɬɵɜɚɸɬ ɬɟɪɪɢɬɨɪɢɢ ɤɥɚɞɛɢɳ ɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ ɢɥɢ 
ɩɟɪɟɧɨɫɹɬ ɢɯ ɧɚ ɧɨɜɵɟ ɦɟɫɬɚ. 

ȼɫɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɫɨɝɥɚɫɭɸɬ ɫ ɨɪɝɚɧɚɦɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨɣ 
ɢɧɫɩɟɤɰɢɢ, ɩɨɞ ɤɨɧɬɪɨɥɟɦ ɤɨɬɨɪɨɣ ɢ ɩɪɨɜɨɞɹɬ ɜɫɸ ɪɚɛɨɬɭ. 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
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ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ 
ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ 
ɪɚɫɱɟɬɨɜ, ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

Ɉɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɜ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɹɜɥɹɸɬɫɹ: ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ. 

Ʉ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ: 
– ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 
– ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ 

ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
– ɪɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– ɩɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 
– ɩɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ ɩɨɥɶɡɨɜɚɧɢɟ 

ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 
– ɪɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
– ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 

ɤɨɧɬɪɨɥɹ. 
Ʉ ɫɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ: 
– ɪɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
– ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
– ɩɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, ɨɬɯɨɞɨɜ 

ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
– ɩɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ; 
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– ɭɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ ɜ 
ɠɭɪɧɚɥɚɯ; 

– ɨɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ; ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, ɞɪɟɧɚɠɧɵɯ ɢ 
ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 

– ɫɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
– ɩɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
– ɨɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ-ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ 
ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

 ɥɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ; 
 ɥɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟɫɹ ɧɟɡɚɝɪɹɡɧёɧɧɵɟ ɱёɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 

ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ. 

7.4.1 Лˑˏ ˄ˈ˕ˑːː˞˘ ˋˊˇˈˎˋˌ, ˑ˕˘ˑˇ˞ ˄ˈ˕ˑː˃ ˅ ˍ˖˔ˍˑ˅ˑˌ ˗ˑ˓ˏˈ 

 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
 

96257,2 1,8
2,5 4331,5 ɬ,

100% 100

N qɆ  
                                                   (7.1) 

 
ɝɞɟ N  – ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; 

1,8%q   – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; 
32,5 ɬ/ɦ   – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3. 

 
7.4.2 Лˑˏ ˋ ˑ˕˘ˑˇ˞, ˔ˑˇˈ˓ˉ˃щˋˈ ːˈˊ˃ˆ˓яˊːёːː˞ˈ ˚ё˓ː˞ˈ ˏˈ˕˃ˎˎ˞ 

˅ ˅ˋˇˈ ˋˊˇˈˎˋˌ, ˍ˖˔ˍˑ˅, ːˈ˔ˑ˓˕ˋ˓ˑ˅˃ːː˞ˈ 

 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 
ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988 
ɝ., ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

 
96257,2 1

2 1925,1 ɬ,
100% 100

N qɆ  
                                                         (7.2) 
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ɝɞɟ N  – ɨɛɴёɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3; 
1,0%q   – ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, %; 

32,0 ɬ/ɦ   – ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3. 
 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɤɚɡɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. ɗɬɨ ɜɥɢɹɧɢɟ ɹɜɥɹɟɬɫɹ ɥɨɤɚɥɶɧɵɦ. 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɧɨɫɬɨɪɨɧɧɟɟ ɜɥɢɹɧɢɟ Ƚɗɋ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɚɢɛɨɥɟɟ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɢɪɨɞɭ ɨɤɚɡɵɜɚɟɬ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ. ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɭɬɜɟɪɞɢɬɶ ɩɪɚɜɢɥɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɑɬɨɛɵ ɫɧɢɡɢɬɶ ɪɢɫ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ 
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɨɛɹɡɚɬɟɥɟɧ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. 
Ɋɚɰɢɨɧɚɥɶɧɵɦ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɦɨɠɧɨ 
ɭɞɨɜɥɟɬɜɨɪɢɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɧɚɫɟɥɟɧɢɹ 
ɢ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ.  

Ɍɚɤɠɟ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɍɚɫɟɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ: 

– ɨɬɱɢɫɬɤɟ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
– ɨɛɟɫɩɟɱɟɧɢɸ ɧɟɩɨɩɚɞɚɧɢɹ ɜɪɟɞɧɵɯ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
– ɨɛɟɫɩɟɱɟɧɢɸ ɧɟɩɨɩɚɞɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɨɬɯɨɞɨɜ ɜ ɜɨɞɧɵɟ 

ɨɛɴɟɤɬɵ; 
– ɨɛɟɫɩɟɱɟɧɢɸ ɧɟɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɨɫɨɜ ɨɬ: ɝɟɧɟɪɚɬɨɪɨɜ, 

ɫɜɚɪɨɱɧɵɯ, ɨɤɪɚɫɨɱɧɵɯ ɢ ɞɪɭɝɢɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɹɞɨɦ ɫ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɟɬɫɹ 
ɞɟɪɟɜɧɹ ɬɨ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.1.11200-03 «ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ 
ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ», 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɧɚ ɧɚɥɢɱɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: 

– ɯɢɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ: ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 
ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ; 

– ɮɢɡɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ: ɲɭɦ, ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ, ɜɢɛɪɚɰɢɹ. 
ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ», ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ 
ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ɍɚɫɟɟɜɚ ɨɬ ɫɛɪɨɫɨɜ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ 
ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

8.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢɢ 
 

8.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɨɜ, 
ɤɨɬɨɪɵɟ ɨɯɜɚɬɵɜɚɸɬ ɛɨɥɶɲɨɣ ɫɩɟɤɬɪ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɚɛɨɬ, ɧɚɱɢɧɚɹ 
ɫɨɡɞɚɧɢɟɦ ɤɨɬɥɨɜɚɧɚ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ 
ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2026 2027 2028 2029 2030 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 127 127 127 127 127 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 2421 2421 2421 2421 2421 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

Ɇȼɬ·ɱ   13660    25614    25614    25614    25614 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 2 2 2 2 2 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 273 512 512 512 512 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ ɝɨɞ 

ʛȼɬ·ɱ    13387    25101   25101    25101    25101 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/Ɇȼɬ·ɱ    1262 1289  1318 1346 1375 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ   16,895    32,356    33,084  33,787   34,515 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ    2,577     4,935     5,046     5,153    5,265 
 
 Ⱥɧɚɥɢɡɢɪɭɹ ɬɚɛɥɢɰɭ 1 ɦɨɠɧɨ ɩɪɢɣɬɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɩɪɢ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ 
ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɭɱɤɚ ɩɪɨɞɨɥɠɚɟɬ ɪɚɫɬɢ, ɜ ɫɜɹɡɢ ɫ 
ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɫ ɤɚɠɞɵɦ 
ɝɨɞɨɦ ɜɫɟ ɛɵɫɬɪɟɟ ɨɤɭɩɚɟɬɫɹ ɢ ɩɨɞɬɜɟɪɠɞɚɟɬ ɫɜɨɸ ɧɟɨɛɯɨɞɢɦɨɫɬɶ. 
 

8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
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ɧɚ 2017-2042 ɝɝ. Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨɫɱɢɬɚɧɵ ɫ ɭɱёɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɰɢɪɨɜɚɧɢɹ 
ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ 
ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɪɨɝɧɨɡɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɷɬɚɩ ɠɢɡɧɢ 
ɩɪɨɟɤɬɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɚ ɬɚɤɠɟ ɜɫɟɦ ɞɨɱɟɪɧɢɦ ɨɪɝɚɧɢɡɚɰɢɹɦ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
 ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɝɨɬɨɜɤɢ 
ɪɚɫɱёɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ. 
 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɜɥɢɹɸɬ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ, ɬɚɤ ɤɚɤ 
ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ. 
 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɟɤɭɳɢɟ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

– ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
– ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
– ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
– ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
– ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
– ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
 Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ 0,08%. 
 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, ɢ 
ɬ.ɞ.) Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
  
Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 17,280  
ɉɪɨɱɢɟ 274,0 18,553 
ɂɬɨɝɢ ɩɨ Ƚɗɋ  35,833 

 
 Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ 
ɧɚ ɪɟɦɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ. 
  
Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ, ɝɨɞ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 0,45 

Ɉɬ 6 ɞɨ 20 0,65 
ɋɜɵɲɟ 21 1,1 

 
 ɍɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɟɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɚɧɧɵɟ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇȼɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ-ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇȼɬ 9,166 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 , ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 0,513 

ɐɊɎ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇȼɬ·ɱ 0,148 

ɂɬɨɝɨ  9,829 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2038 2029 2030 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ 

3307,608 1,775 1,775 1,775 1,775 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ 4,251 1,589 1,572 1,555 1,538 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ 

35,833 67,187 67,187 67,187 67,187 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ 

2,878 1,076 1,064 1,053 1,041 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ 

9,829 18,739 18,739 18,739 18,739 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.5  – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ 2,021 5,050 5,264 5,264 5,264 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 3366,052 95,418  95,604 95,575 95,546 

 
 Ɂɧɚɱɢɬɟɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɡɚ ɩɟɪɜɵɣ ɝɨɞ 
ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɟɪɢɨɞɚ ɦɨɠɧɨ ɨɛɴɹɫɧɢɬɶ ɡɚɤɭɩɤɨɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
8.1. 

 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
 

2% 2%

69%

1%

20%

6%

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɨɤɚɡɵɜɚɸɬ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ. ɇɚɥɨɝɨɨɛɥɨɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɫɪɟɞɫɬɜɨɦ 
ɧɚɩɨɥɧɟɧɢɹ ɛɸɞɠɟɬɚ ɤɪɚɹ ɢ ɫɬɪɚɧɵ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ 

2,923 244,923 262,994 268,807 274,792 

ɇȾɋ, ɦɥɧ.ɪɭɛ 127,280 268,167 273,955 279,761 285,738 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ 

10,380 10,380 10,380 10,380 10,380 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ 

3,498 3,459 3,420 3,381 3,342 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ 141,159 526,931 550,750 562,331 574,252 
 
 ɇɚɥɨɝɢ, ɨɬɱɢɫɥɹɟɦɵɟ ɝɨɫɭɞɚɪɫɬɜɭ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ 
ɜɨɡɪɚɫɬɚɸɳɢɦ ɞɨɯɨɞɚɦ ɩɪɨɟɤɬɚ.  
 
 

8.2 Ɉɰɟɧɤɚ ɩɪɢɛɵɥɢ 
 
 ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ. 
 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2037 2028 2029 2030 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɪɞ.ɪɭɛ 0,507 1,207 1,234 1,260 1,287 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɪɞ.ɪɭɛ 3,362 95,418 95,604 95,575 95,546 
EBITDA (ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɪɞ.ɪɭɛ 

0,505 1,202 1,229 1,255 1,282 

EBIT (ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɪɞ.ɪɭɛ 

-2,893 1,113 1,156 1,205 1,233 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɪɞ.ɪɭɛ 

0,08 0,257 0,263 0,269 0,275 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɪɞ.ɪɭɛ 

-2,893 1,113 1,156 1,205 1,233 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, 
% 

20,00 
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8.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 

ɇɚ ɪɢɫɭɧɤɟ 8.2 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ Cash-Flow ɫ ɭɤɚɡɚɧɢɟɦ 
ɭɤɪɭɩɧɟɧɧɵɯ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ 

 

Ɋɢɫɭɧɨɤ 8.2 – Ƚɪɚɮɢɤ Cash-Flow 

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ, ɫ ɧɚɱɚɥɚ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫɨ 
ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɪɚɛɨɬɚɦɢ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɩɥɨɬɶ ɞɨ 2026 
ɝɨɞɚ. ɋ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɫɬɚɟɬɫɹ 
ɨɬɪɢɰɚɬɟɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɡɚɬɪɚɬɵ ɩɪɟɜɵɲɚɸɬ ɞɨɯɨɞɵ. ɇɚɱɢɧɚɹ ɫ 2026 ɝɨɞɚ 
ɩɨ ɩɪɨɟɤɬɭ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɱɢɧɚɟɬ ɫɨɤɪɚɳɚɬɶɫɹ ɢ ɤ 2039 
ɝɨɞɭ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. ɉɨɫɥɟ ɞɨɯɨɞɵ ɧɚɱɢɧɚɸɬ ɩɨɤɪɵɜɚɬɶ 
ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ.  

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ  ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 17 ɥɟɬ. 
 

8.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
 Ƚɥɚɜɧɚɹ ɰɟɥɶ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɡɚɤɚɡɱɢɤɚ. (ȼɵɞɟɪɠɤɚ 
ɢɡ ɉɪɢɥɨɠɟɧɢɹ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

8.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɐɟɥɶɸ ɨɰɟɧɤɢ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ 
ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
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1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (NPV); 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI); 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (PP) 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

a) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-
1/20/113; 

b) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113. 

c) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ  
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 
 Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems. 
 Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ Ɍɚɫɟɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɱɬɨ  
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɪɨɤɭ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɜ 1 ɤɜ. 2022 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ 
ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 

8.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɬɪɚɠɟɧɚ ɜ ɩɨɤɚɡɚɬɟɥɹɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ 
ɜ ɬɚɛɥɢɰɟ 8.8. 
 
Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ Ɍɚɫɟɟɜɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɍɚɫɟɟɜɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 
Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – 
DPB, ɦɟɫ 

332 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ 149 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ 1,06 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 11,91 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ. ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 0,39 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 57328,50 



112 
 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI ɛɨɥɶɲɟ ɧɭɥɹ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɩɪɢɟɦɥɟɦɚɹ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ, ɤɚɤ ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɭɞɚɱɧɵɣ ɢ ɰɟɥɟɫɨɨɛɪɚɡɧɵɣ. 
 

8.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
 ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ 
ɛɸɞɠɟɬɨɜ ɪɚɡɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
 
Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 
  

Ƚɨɞ 2028 2029 2030 2031 2032 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛ 

15,645 15,645 21,845 24,695 21,002 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, 
ɦɥɧ.ɪɭɛ 

3,537 3,576 3,615 3,676 9,266 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ 

19,250 19,289 25,568 28,499 30,392 

 
Ɋɨɫɬ ɧɚɥɨɝɨɜɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɛɨɫɧɨɜɚɧ ɜɜɨɞɨɦ ɧɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɢ 

ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ. 
 

8.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
 Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ, ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 
 ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

1) Ƚɪɚɮɢɤ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3; 
2) Ƚɪɚɮɢɤ ɰɟɧɵ ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.4; 
3) Ƚɪɚɮɢɤ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 



113 
 

 

Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 

 

Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ NPVɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 

Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ NPVɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
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Ⱥɧɚɥɢɡɢɪɭɹ ɩɪɢɜɟɞɟɧɧɵɟ ɝɪɚɮɢɤɢ ɦɨɠɧɨ ɜɵɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ 
ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ: 

– ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ 
ɩɪɨɟɤɬɚ. 

– ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
– ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ 

ɞɨɯɨɞɧɨɫɬɢ ɩɪɨɟɤɬɚ. 
– ɇɚɢɛɨɥɶɲɟɟ ɜɥɢɹɧɢɟ ɧɚ NPVɨɤɚɡɵɜɚɟɬ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɢ ɰɟɧɚ 

ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ. 
 

9 Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɜ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ. ɗɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 
 

9.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
ɋɒȽɗɋ 
 

ɉɪɨɟɤɬɨɦ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɢ 
ɞɪɟɧɚɠɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ: 

– ɝɥɭɛɨɤɚɹ ɰɟɦɡɚɜɟɫɚ ɢɡ ɞɜɭɯ ɪɹɞɨɜ ɫɤɜɚɠɢɧ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 100 ɦ ɫ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɟɣ ɡɨɧɵ ɫɨɩɪɹɠɟɧɢɹ ɟё ɫ ɩɥɨɬɢɧɨɣ ɜ ɫɬɨɪɨɧɭ ȼȻ ɞɨ 
ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɧɚ ɝɥɭɛɢɧɭ 35 ɦ; 

– ɜ ɩɪɟɞɟɥɚɯ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɛɪɨɫɧɵɯ ɱɚɫɬɟɣ ɩɥɨɬɢɧɵ 
ɩɪɟɞɭɫɦɨɬɪɟɧ ɠɟɥɟɡɨɛɟɬɨɧɧɵɣ ɩɨɧɭɪ ɞɥɢɧɨɣ 15 ɦ ɢ ɬɨɥɳɢɧɨɣ 3 ɦ ɫ 
ɨɞɧɨɪɹɞɧɨɣ ɰɟɦɡɚɜɟɫɨɣ ɜ ɟɝɨ ɧɚɱɚɥɟ ɝɥɭɛɢɧɨɣ 15-20 ɦ; 

– ɫɤɜɚɠɢɧɧɵɣ ɞɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɝɥɭɛɢɧɨɣ 47-56 ɦ ɫ ɭɝɥɨɦ 
ɧɚɤɥɨɧɚ 25ᵒ ɜ ɫɬɨɪɨɧɭ ɇȻ; 

– ɭɤɪɟɩɢɬɟɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɹ ɨɫɧɨɜɚɧɢɹ. 
ɍɞɚɥɟɧɢɟ ɰɟɦɡɚɜɟɫɵ ɩɨɞ ɩɨɧɭɪɨɦ ɧɚ 15 ɦ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 

ɩɪɨɞɢɤɬɨɜɚɧɨ ɧɚɥɢɱɢɟɦ ɡɨɧɵ ɪɚɫɬɹɠɟɧɢɹ ɩɨɞ ɜɟɪɯɨɜɨɣ ɝɪɚɧɶɸ ɩɥɨɬɢɧɵ, ɝɞɟ 
ɩɪɨɝɧɨɡɢɪɨɜɚɥɨɫɶ ɪɚɫɤɪɵɬɢɟ ɤɨɧɬɚɤɬɧɨɝɨ ɲɜɚ. 

Ƚɥɭɛɨɤɚɹ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɜɵɩɨɥɧɟɧɚ ɩɨɞ ɜɫɟɦɢ ɫɟɤɰɢɹɦɢ 
ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɩɪɨɞɥɟɧɚ ɧɚ 65 ɦ ɧɚ ɩɪɚɜɨɛɟɪɟɠɧɨɦ ɩɪɢɦɵɤɚɧɢɢ 
ɩɥɨɬɢɧɵ ɢ ɧɚ 80 ɦ - ɧɚ ɥɟɜɨɛɟɪɟɠɧɨɦ. Ɂɚɜɟɫɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɪɹɞɨɜ ɝɥɭɛɨɤɢɯ 
ɫɤɜɚɠɢɧ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɨ 15 ɦ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢ ɬɪёɯ ɪɹɞɨɜ ɧɚɤɥɨɧɧɵɯ ɜ 
ɫɬɨɪɨɧɭ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɤɜɚɠɢɧ ɫɨɩɪɹɝɚɸɳɟɣ ɰɟɦɟɧɬɚɰɢɢ ɧɚ ɝɥɭɛɢɧɭ ɞɨ 35 
ɦ. ɇɚ ɪɭɫɥɨɜɨɦ ɭɱɚɫɬɤɟ ɡɚɜɟɫɚ ɜɵɩɨɥɧɟɧɚ ɢɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨ-ɞɪɟɧɚɠɧɨɣ 
ɝɚɥɟɪɟɢ №1, ɚ ɜ ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɹɯ – ɢɡ ɲɬɨɥɟɧ, ɝɚɥɟɪɟɣ ɩɥɨɬɢɧɵ, ɫ 
ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɬɦɟɬɨɤ ɛɟɬɨɧɚ, ɨɬɤɪɵɬɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɢɡ 
ɥɟɜɨɛɟɪɟɠɧɨɝɨ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɬɭɧɧɟɥɹ. Ʉɨɧɬɪɨɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɡɚɜɟɫɵ – 0,01 
ɥ/ɦɢɧ. 

Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɞɚɜɥɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɜɨɞ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɟɬɶ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɝɚɥɟɪɟɢ №1, 
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ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɝɚɥɟɪɟɣ ɢ ɛɟɪɟɝɨɜɵɯ ɲɬɨɥɟɧ. ɒɚɝ ɫɤɜɚɠɢɧ 3 ɦ, ɞɢɚɦɟɬɪ – 105 
ɦɦ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɤɪɟɩɢɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɢ – ɩɨɜɵɲɟɧɢɟ ɦɨɞɭɥɹ 
ɞɟɮɨɪɦɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɚɛɵɯ ɬɪɟɳɢɧɨɜɚɬɵɯ ɭɱɚɫɬɤɚɯ. 
ɍɤɪɟɩɢɬɟɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɧɚ 76% ɩɥɨɳɚɞɢ ɨɫɧɨɜɚɧɢɹ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɢ 30,0 ɦ ɩɨɞ ɧɢɡɨɜɵɦ (III - IV ) ɫɬɨɥɛɚɦɢ 
ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. ȼ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɪɭɫɥɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨɞ II  – 
ɦɢ ɫɬɨɥɛɚɦɢ ɝɥɭɛɢɧɚ ɭɤɪɟɩɢɬɟɥɶɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 15 ɦ; ɜ ɨɫɧɨɜɚɧɢɢ 
ɛɟɪɟɝɨɜɵɯ ɫɟɤɰɢɣ – 10 - 25 ɦ. ȼ ɨɫɧɨɜɧɨɣ ɱɚɫɬɢ ɭɤɪɟɩɥɹɟɦɨɝɨ ɦɚɫɫɢɜɚ 
ɤɨɧɬɪɨɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɦɨɞɭɥɹ ɞɟɮɨɪɦɚɰɢɢ - 16‧103 Ɇɉɚ, ɚ ɜ ɬɟɤɬɨɧɢɱɟɫɤɢɯ 
ɡɨɧɚɯ - 12 - 14‧103 Ɇɉɚ. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɝɟɨɮɢɡɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɫɥɟ ɰɟɦɟɧɬɚɰɢɢ ɦɨɞɭɥɶ 
ɞɟɮɨɪɦɚɰɢɢ ɨɩɪɟɞɟɥёɧ ɜ 16‧103 Ɇɉɚ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɨɟɤɬɧɨɦɭ ɡɧɚɱɟɧɢɸ. 

ɍɞɟɥɶɧɨɟ ɜɨɞɨɩɨɝɥɨɳɟɧɢɟ ɩɨɫɥɟ ɜɵɩɨɥɧɟɧɧɨɣ ɰɟɦɟɧɬɚɰɢɢ ɩɨ ɞɚɧɧɵɦ 
ɤɨɧɬɪɨɥɶɧɵɯ ɢɫɩɵɬɚɧɢɣ ɞɨ ɧɚɝɪɭɠɟɧɢɹ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɢɥɨ: ɧɚ 56% ɩɥɨɳɚɞɢ 
– ɧɟ ɛɨɥɟɟ 0,01 ɥ/ɦɢɧ, ɧɚ 20% ɩɥɨɳɚɞɢ – 0,02 ɥ/ɦɢɧ, ɜ ɫɪɟɞɧɟɦ – 0,017 ɥ/ɦɢɧ. 
ɇɚ ɨɫɥɚɛɥɟɧɧɵɯ ɭɱɚɫɬɤɚɯ ɩɪɨɜɨɞɢɥɚɫɶ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɰɟɦɟɧɬɚɰɢɹ.  

 
9.1.1 ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ 

 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɹɜɥɹɟɬɫɹ ɩɨɥɭɱɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɢ ɭɪɨɜɧɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɵɹɜɥɟɧɢɟ ɞɟɮɟɤɬɨɜ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɨɰɟɫɫɨɜ ɞɥɹ ɧɚɡɧɚɱɟɧɢɹ 
ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɨɬɤɚɡɨɜ ɢ ɚɜɚɪɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɪɟɠɢɦɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ: 
– ɩɪɨɜɟɞɟɧɢɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 

ɞɨɫɬɨɜɟɪɧɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɚɧɢɹ, ɛɟɪɟɝɨɜɵɯ 
ɩɪɢɦɵɤɚɧɢɣ, 

– ɫɜɨɟɜɪɟɦɟɧɧɭɸ ɪɚɡɪɚɛɨɬɤɭ ɢ ɩɪɢɧɹɬɢɟ ɦɟɪ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ 
ɜɨɡɦɨɠɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ, 

– ɩɨɥɭɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɮɮɟɤɬɢɜɧɵɯ 
ɫɩɨɫɨɛɨɜ ɢ ɫɪɨɤɨɜ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɪɚɛɨɬ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ ȽɌɋ - ɫɢɫɬɟɦɵ ɪɟɝɭɥɹɪɧɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ ɜɢɡɭɚɥɶɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɩɨɤɚɡɚɬɟɥɹɦɢ ɪɚɛɨɬɵ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ, ɡɚ 
ɩɪɨɹɜɥɟɧɢɟɦ ɢ ɪɚɡɜɢɬɢɟɦ ɨɩɚɫɧɵɯ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɬɟɯɧɨɝɟɧɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɹɜɥɟɧɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɩɨ ɨɩɪɟɞɟɥёɧɧɨɣ ɩɪɨɝɪɚɦɦɟ ɫ ɰɟɥɶɸ 
ɨɛɴɟɤɬɢɜɧɨɣ ɨɰɟɧɤɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. ɋɢɫɬɟɦɚ 
ɦɨɧɢɬɨɪɢɧɝɚ ɜɤɥɸɱɚɟɬ ɫɨɜɨɤɭɩɧɨɫɬɶ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ ɢ ɞɪɭɝɢɯ 
ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɥɭɱɟɧɢɟ, ɩɟɪɟɞɚɱɭ, ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɭ 
ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ. ɋɢɫɬɟɦɚɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɬɪɭɤɬɭɪɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ Ɏɢɥɢɚɥɚ - ɋɥɭɠɛɚ 
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ɦɨɧɢɬɨɪɢɧɝɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
 
9.1.2 ɂɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ 

ɪɟɠɢɦɨɦ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ 
 

ɉɶɟɡɨɦɟɬɪɵ: 

1. ɉɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ: 
Ɂɚɤɥɚɞɧɵɟ – ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ɉɩɭɫɤɧɵɟ – ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɛɭɪɨɜɵɯ ɫɤɜɚɠɢɧɚɯ 

2. ɉɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɸ 
Ʉɨɧɬɚɤɬɧɵɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ 
Ƚɥɭɛɢɧɧɵɟ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɪɚɡɥɢɱɧɨɣ ɝɥɭɛɢɧɟ ɫɨɨɪɭɠɟɧɢɹ ɢɥɢ 

ɨɫɧɨɜɚɧɢɹ 
3. ɉɨ ɩɨɥɨɠɟɧɢɸ ɭɫɬɶɹ (ɨɝɨɥɨɜɤɚ): 

ɇɚɩɨɪɧɵɟ ɩɶɟɡɨɦɟɬɪɵ – ɩɪɢ ɨɬɤɪɵɬɨɦ ɨɝɨɥɨɜɤɟ ɫɤɜɚɠɢɧɚ ɢɡɥɢɜɚɟɬ, ɩɪɢ 
ɡɚɤɪɵɬɢɢ ɨɝɨɥɨɜɤɚ ɧɚ ɦɚɧɨɦɟɬɪɟ ɮɢɤɫɢɪɭɟɬɫɹ ɞɚɜɥɟɧɢɟ. ɉɪɢ ɷɬɨɦ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɧɚɯɨɞɢɬɫɹ ɜɵɲɟ ɨɬɦɟɬɤɢ ɨɝɨɥɨɜɤɚ ɩɶɟɡɨɦɟɬɪɚ. 

Ȼɟɡɧɚɩɨɪɧɵɟ ɩɶɟɡɨɦɟɬɪɵ – ɩɪɢ ɨɬɤɪɵɬɨɦ ɨɝɨɥɨɜɤɟ ɫɤɜɚɠɢɧɚ ɧɟ 
ɢɡɥɢɜɚɟɬ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɦɟɬɤɢ ɨɝɨɥɨɜɤɚ ɩɶɟɡɨɦɟɬɪɚ. 

ɇɚɩɨɪɧɨ-ɛɟɡɧɚɩɨɪɧɵɟ ɩɶɟɡɨɦɟɬɪɵ – ɪɚɛɨɬɚɸɬ ɤɚɤ ɜ ɧɚɩɨɪɧɨɦ ɪɟɠɢɦɟ 
(ɩɪɢ ɜɵɫɨɤɢɯ ɍȼȻ, ɛɥɢɡɤɢɯ ɤ ɇɉɍ), ɬɚɤ ɢ ɜ ɛɟɡɧɚɩɨɪɧɨɦ ɪɟɠɢɦɟ (ɩɪɢ ɧɢɡɤɢɯ 
ɍȼȻ, ɛɥɢɡɤɢɯ ɜ ɍɆɈ). 

ɋ ɩɨɦɨɳɶɸ ɩɶɟɡɨɦɟɬɪɨɜ ɤɨɧɬɪɨɥɢɪɭɟɬɫɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ. 
Ɉɫɧɨɜɧɵɦɢ ɤɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɩɪɢɜɟɞɟɧɧɵɣ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ. 

Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɬɚɤɠɟ ɩɭɬɟɦ 
ɢɡɦɟɪɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɟɧɚɠɚɯ. Ⱦɥɹ ɩɥɨɬɢɧ ɜ ɫɤɚɥɶɧɵɯ ɩɨɪɨɞɚɯ ɞɪɟɧɚɠ 
ɨɫɧɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɭɪɨɜɵɟ ɫɤɜɚɠɢɧɵ ɞɢɚɦɟɬɪɨɦ ɨɬ 75 ɦɦ ɢ ɛɨɥɟɟ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɨɝɨɥɨɜɤɨɦ ɞɥɹ ɢɡɦɟɪɟɧɢɣ ɪɚɫɯɨɞɨɜ. 

Ʉɨɧɬɪɨɥɢɪɭɟɦɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɨ ɢɡɦɟɪɟɧɢɹɦ ɜ ɞɪɟɧɚɠɚɯ ɹɜɥɹɸɬɫɹ: 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɜ ɞɪɟɧɚɠɧɨɣ ɫɤɜɚɠɢɧɟ, ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɩɨ ɫɟɤɰɢɢ, 
ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɩɨ ɱɚɫɬɹɦ ɫɨɨɪɭɠɟɧɢɹ, ɩɨɥɧɵɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ.  

 
9.2 Ɉɫɧɨɜɧɵɟ ɩɪɢɧɰɢɩɵ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɛɥɸɞɟɧɢɣ  

 

ɋɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɚ-ɨɫɧɨɜɚɧɢɟ ɜ ɩɟɪɢɨɞ ɧɨɪɦɚɥɶɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ: 

– ɫɪɚɜɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɫ ɢɯ ɩɪɨɟɤɬɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ; 
– ɫɪɚɜɧɟɧɢɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ; 
– ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɜɢɫɢɦɨɫɬɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ; 
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– ɭɫɬɚɧɨɜɥɟɧɢɹ ɯɚɪɚɤɬɟɪɚ ɢɡɦɟɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ 
ɜɪɟɦɟɧɢ (ɡɚɬɭɯɚɸɳɢɣ, ɧɟɡɚɬɭɯɚɸɳɢɣ, ɫɬɚɛɢɥɶɧɵɣ); 

– ɭɫɬɚɧɨɜɥɟɧɢɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɟɣ ɢ ɚɧɨɦɚɥɶɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ; 

– ɭɫɬɚɧɨɜɥɟɧɢɹ ɢɥɢ ɨɬɫɭɬɫɬɜɢɹ ɧɟɨɛɪɚɬɢɦɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɢɡɦɟɧɟɧɢɹ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɩɪɟɞɟɥɟɧɢɹ ɟё ɜɟɥɢɱɢɧɵ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɢɡɦɟɧɟɧɢɹ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɨɛɪɚɬɢɦɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɯɚɪɚɤɬɟɪ ɢ ɩɪɢɱɢɧɵ ɩɨɹɜɥɟɧɢɹ ɧɟɨɛɪɚɬɢɦɵɯ ɹɜɥɟɧɢɣ. 

ɋɨɫɬɨɹɧɢɟ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ ɨɰɟɧɢɜɚɟɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ, ɜɵɩɨɥɧɹɟɦɨɝɨ ɫ ɩɪɢɜɥɟɱɟɧɢɟɦ ɦɚɬɟɪɢɚɥɨɜ ɧɚɬɭɪɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɜɫɟɯ ɜɢɞɨɜ ɤɨɧɬɪɨɥɹ. 

ɂɬɨɝɨɦ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɞɨɥɠɧɨ ɛɵɬɶ: 
– ɜɵɹɜɥɟɧɢɟ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɯ ɡɨɧ ɜ ɩɥɨɬɢɧɟ ɢ ɜɵɹɫɧɟɧɢɟ ɩɪɢɱɢɧ 

ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ; 
– ɨɩɪɟɞɟɥɟɧɢɟ ɮɚɤɬɢɱɟɫɤɨɣ ɫɯɟɦɵ ɧɚɩɪɹɠёɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ; 
– ɨɰɟɧɤɚ ɤɨɧɫɬɪɭɤɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ; 
– ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ 

ɭɬɨɱɧɟɧɢɹ ɫɯɟɦɵ ɪɚɛɨɬɵ ɩɥɨɬɢɧɵ; 
– ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɧɚɞёɠɧɨɫɬɢ. 
ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɨɞɧɢɦ ɢɥɢ ɧɟɫɤɨɥɶɤɢɦɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ 

ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɯ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɟɠɞɟ ɜɫɟɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɪɨɜɟɪɤɚ ɞɨɫɬɨɜɟɪɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɣ ɢ ɜɵɱɢɫɥɟɧɢɣ, ɚ ɬɚɤɠɟ 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ ɩɪɢɧɹɬɵɯ ɤɪɢɬɟɪɢɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. ɉɪɢ 
ɷɬɨɦ ɧɚɪɹɞɭ ɫ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤ ɚɧɚɥɢɡɭ ɩɪɢɜɥɟɤɚɸɬɫɹ ɢ 
ɞɪɭɝɢɟ ɤɨɧɬɪɨɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɪɚɛɨɬɭ ɩɥɨɬɢɧɵ.  

Ɉɛɧɚɪɭɠɟɧɧɨɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɢɯ 
ɤɪɢɬɟɪɢɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ ɜ ɩɟɪɢɨɞ ɬɟɯɧɨɝɟɧɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɩɥɨɬɢɧɭ ɢ 
ɨɫɧɨɜɚɧɢɟ (ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɮɢɥɶɬɪɚɰɢɢ) ɧɟ ɦɨɠɟɬ 
ɨɞɧɨɡɧɚɱɧɨ ɪɚɫɰɟɧɢɜɚɬɶɫɹ ɤɚɤ ɩɪɢɡɧɚɤ ɧɚɪɭɲɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ 
ɫɢɫɬɟɦɵ ɩɥɨɬɢɧɚ-ɨɫɧɨɜɚɧɢɟ. Ɂɚɤɥɸɱɟɧɢɟ ɨ ɟё ɪɚɛɨɬɟ ɫɨɫɬɚɜɥɹɟɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɞёɧɧɵɯ ɫɩɟɰɢɚɥɶɧɵɯ ɪɚɫɱёɬɨɜ. 

ɉɪɢ ɩɪɟɜɵɲɟɧɢɢ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɨɞɧɢɦ ɢɥɢ 
ɧɟɫɤɨɥɶɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɫɨɨɪɭɠɟɧɢɹ ɩɭɬёɦ ɨɝɪɚɧɢɱɟɧɢɹ ɪɟɠɢɦɚ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɨɜɟɞɟɧɢɹ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɨɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ ɩɪɢ ɰɢɤɥɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɹɯ 
ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɹɜɥɹɟɬɫɹ ɩɪɢɡɧɚɤɨɦ ɟё 
ɧɚɞёɠɧɨɣ ɪɚɛɨɬɵ. 
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ɏɚɪɚɤɬɟɪ ɪɚɡɜɢɬɢɹ ɩɪɨɰɟɫɫɨɜ ɜ ɫɢɫɬɟɦɟ ɩɥɨɬɢɧɚ-ɨɫɧɨɜɚɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬёɦ ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɟё ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɡɚ ɪɹɞ ɥɟɬ ɩɪɢ 
ɨɞɢɧɚɤɨɜɵɯ ɢɡɦɟɧɟɧɢɹɯ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ. 

ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɛɚɡɟ ɞɚɧɧɵɯ EDIP 
ɢ FILTR. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɨɬɪɚɠɚɸɬɫɹ ɜ ɟɠɟɝɨɞɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɬɱёɬɚɯ ɨ 
ɫɨɫɬɨɹɧɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɋɒȽɗɋ ɢ ɟɠɟɦɟɫɹɱɧɵɯ 
ɨɩɟɪɚɬɢɜɧɵɯ ɢɧɮɨɪɦɚɰɢɹɯ, ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɡɚɩɢɫɤɚɯ, ɟɠɟɧɟɞɟɥɶɧɵɯ ɫɩɪɚɜɤɚɯ, 
ɚɤɬɚɯ ɨ ɫɨɫɬɨɹɧɢɢ. 

9.2.1 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ  
 

Ɏɢɥɶɬɪɚɰɢɨɧɧɨɣ ɪɟɠɢɦ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ ɢ ɫɤɨɪɨɫɬɶɸ ɟё ɢɡɦɟɧɟɧɢɹ. ɋ ɪɨɫɬɨɦ ɭɪɨɜɧɹ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜɨɡɪɚɫɬɚɟɬ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɞɟɣɫɬɜɭɸɳɟɟ ɧɚ 
ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ, ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɞɪɟɧɚɠɧɵɟ ɪɚɫɯɨɞɵ ɡɚ ɫɱёɬ ɪɚɫɤɪɵɬɢɹ 
ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɬɪɟɳɢɧ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɞɨɫɬɢɝɚɸɬɫɹ ɩɪɢ ɭɪɨɜɧɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɍɆɇ) ɢɥɢ ɜɵɫɨɤɢɯ ɭɪɨɜɧɹɯ ȼȻ, 
ɛɥɢɡɤɢɯ ɤ ɍɆɇ, Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1. ɉɪɢ ɫɧɢɠɟɧɢɢ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɪɚɫɯɨɞɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɢɦɟɹ ɦɢɧɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɩɪɢ ɭɪɨɜɧɹɯ ȼȻ, ɛɥɢɡɤɢɯ ɤ ɍɆɈ 500 ɦ. Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɪɟɠɢɦɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɢɡɦɟɪɟɧɢɹ 
ɞɪɟɧɚɠɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɚɧɚɥɢɡɨɦ 
ɢɯ ɢɡɦɟɧɟɧɢɹ ɜ ɝɨɞɨɜɨɦ ɢ ɦɧɨɝɨɥɟɬɧɟɦ ɪɚɡɪɟɡɚɯ. 

 

 
 

Ɋɢɫɭɧɨɤ 9.1 – ɋɭɦɦɚɪɧɵɟ ɪɚɫɯɨɞɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ 
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Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɚɧɚɥɢɡɚ ɢ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ 
ɡɚɜɟɫɵ ɢɫɩɨɥɶɡɭɟɦ ɪɟɡɭɥɶɬɚɬɵ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɜ 
ɩɟɪɢɨɞ 2017-2021 ɝɝ. 

ȼ 2021 ɝɨɞɭ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɩɨ ɨɫɧɨɜɚɧɢɸ ɢ ɛɟɪɟɝɚɦ ɫɨɫɬɚɜɢɥ 51.1 
ɥ/ɫ ɢ ɛɵɥ ɞɨɫɬɢɝɧɭɬ 06 ɫɟɧɬɹɛɪɹ ɩɪɢ ɍȼȻ 537.32 ɦ. Ⱦɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.1. ȼɵɲɟɭɤɚɡɚɧɧɵɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ʉ1=235 ɥ/ɫ, ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɞɟɣɫɬɜɭɸɳɟɣ Ⱦɟɤɥɚɪɚɰɢɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɍɟɧɞɟɧɰɢɢ ɪɨɫɬɚ ɪɚɫɯɨɞɨɜ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ ɧɟ ɨɬɦɟɱɚɟɬɫɹ, ɬ.ɟ. ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ, ɜ ɰɟɥɨɦ, ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɪɚɧɟɟ 
ɢɡɦɟɪɟɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɬɚɛɢɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɯ 
ɪɚɛɨɬɵ.   

 
Ɍɚɛɥɢɰɚ 9.1 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ 
ɨɫɧɨɜɚɧɢɢ ɢ ɛɟɪɟɝɚɯ ɩɥɨɬɢɧɵ ɋɒȽɗɋ, ɥ/ɫ 

ɇɚɢɦɟɧɨɜɚɧɢɹ 
 ɱɚɫɬɟɣ ɫɨɨɪɭɠɟɧɢɹ 

ɍȼȻ,ɦ 

Ʉ1 538.56 537.39 537.61 538.23 537.32 

11.09.17 20.08.18 19.08.19 14.09.20 06.09.21 

ɋɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ 
 (ɫɟɤ.15-36) 

27,3 
 

26,9 
 

29,5 
 

29,4 
 

27,6 
 

160 
ȼɨɞɨɫɥɢɜɧɚɹ  ɱɚɫɬɶ 

(ɫɟɤ.37-47) 5,0 4,5 5,5 5,3 4,5 

Ʌɟɜɨɛɟɪɟɠɧɚɹ 
ɱɚɫɬɶ 

 (ɫɟɤ.0-15) 
11,1 11,6 12,6 12,4 11,9 40 

ɉɪɚɜɨɛɟɪɟɠɧɚɹ 
ɱɚɫɬɶ 

 (ɫɟɤ.48-67) 
8,9 8,7 9,6 8,1 7,1 35 

Ɉɫɧɨɜɚɧɢɟ ɢ 
ɛɟɪɟɝɨɜɵɟ 

 ɩɪɢɦɵɤɚɧɢɹ 
ɩɥɨɬɢɧɵ 

52.5 
 

51.7 
 

57.3 
 

55.2 
 

51.1 
 235 

 
ɇɚɢɛɨɥɶɲɢɣ ɫɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ, ɫɨɫɬɚɜɢɜɲɢɣ ɜ 2021 ɝ. 27.6 ɥ/ɫ, 

ɫɨɫɪɟɞɨɬɨɱɟɧ ɜ ɨɫɧɨɜɚɧɢɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ (ɫɟɤɰɢɢ 15-36), ɚ ɜ 
ɨɫɧɨɜɚɧɢɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɪɚɫɯɨɞ ɦɟɧɶɲɟ ɢ ɫɨɫɬɚɜɥɹɟɬ 4.5 ɥ/ɫ. ȼ ɛɟɪɟɝɨɜɵɯ 
ɩɪɢɦɵɤɚɧɢɹɯ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɢɥɢ: ɜ ɥɟɜɨɛɟɪɟɠɧɨɣ ɱɚɫɬɢ (ɫɟɤɰɢɢ 0-15) – 11.9 
ɥ/ɫ, ɜ ɩɪɚɜɨɛɟɪɟɠɧɨɣ (ɫɟɤɰɢɢ 48-67) – 7.1 ɥ/ɫ. ɉɨɞ ɜɫɟɦɢ ɱɚɫɬɹɦɢ ɫɨɨɪɭɠɟɧɢɹ 
ɫɭɦɦɚɪɧɵɟ ɪɚɫɯɨɞɵ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ ɫɜɨɢɯ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɯ ɤɪɢɬɟɪɢɟɜ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ʉ1, ɤɨɬɨɪɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1. ɉɨɞ ɜɫɟɦɢ ɱɚɫɬɹɦɢ ɩɥɨɬɢɧɵ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 2021 ɝ. ɛɵɥɢ ɦɟɧɶɲɟ, ɱɟɦ ɜ 
ɩɪɟɞɵɞɭɳɢɣ ɩɟɪɢɨɞ (2017-2020 ɝɝ.), ɱɬɨ ɫɜɹɡɚɧɨ ɤɚɤ ɫ ɦɟɧɶɲɢɦ ɭɪɨɜɧɟɦ ȼȻ ɢ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɫ ɦɟɧɶɲɟɣ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɨɣ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ, ɬɚɤ ɢ ɫ ɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɜ 
ɜ ɚɜɝɭɫɬɟ-ɫɟɧɬɹɛɪɟ 2021 ɝ., ɬ.ɟ. ɧɚ ɤɨɧɟɱɧɨɦ ɷɬɚɩɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  
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ɉɨ ɰɢɤɥɨɝɪɚɦɦɟ, ɩɨɤɚɡɚɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 3, ɦɨɠɧɨ ɨɬɫɥɟɞɢɬɶ, ɤɚɤ 
ɦɟɧɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶ ɫ ɢɡɦɟɧɟɧɢɟɦ ɍȼȻ: ɜ ɧɚɱɚɥɟ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɨ ɨɬɦɟɬɤɢ 520 ɦ ɢɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɧɨɫɢɬ ɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ, ɞɚɥɟɟ ɫ ɪɨɫɬɨɦ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ ɢ ɢɡɦɟɧɟɧɢɟɦ ɇȾɋ ɩɪɢɪɨɫɬ ɮɢɥɶɬɪɚɰɢɢ ɢɦɟɟɬ 
ɧɟɥɢɧɟɣɧɵɣ ɯɚɪɚɤɬɟɪ. ɉɪɢɪɨɫɬ ɫɭɦɦɚɪɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɷɬɚɩɟ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɍɆɈ 500 ɞɨ ɍɆɇ 537.37 ɦ ɜ 2021 ɝ. ɫɨɫɬɚɜɢɥ 332.3 ɥ/ɫ. 
ɇɚɢɛɨɥɶɲɢɟ ɩɪɢɪɚɳɟɧɢɹ ɪɚɫɯɨɞɨɜ, ɤɚɤ ɢ ɪɚɧɟɟ ɨɬɦɟɱɚɥɢɫɶ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɜɵɫɨɤɢɯ ɍȼȻ (525-537.37 ɦ). 

 

 
 

Ɋɢɫɭɧɨɤ 9.2  ɐɢɤɥɨɝɪɚɦɦɚ ɫɭɦɦɚɪɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
ɋɒȽɗɋ 

 
Ɋɢɫɭɧɨɤ 9.3 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɜ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɨɜɨɣ 

ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ 
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ɂɡ-ɡɚ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɜ 
ɩɪɟɞɟɥɚɯ ɪɭɫɥɨɜɨɝɨ ɭɱɚɫɬɤɚ ɪɚɫɩɪɟɞɟɥɟɧɵ ɧɟɪɚɜɧɨɦɟɪɧɨ. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ 
ɪɚɫɯɨɞɨɜ ɜ ɨɫɧɨɜɚɧɢɢ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 9.3. 

ɇɚɢɛɨɥɶɲɢɟ ɪɚɫɯɨɞɵ ɨɬɦɟɱɚɸɬɫɹ ɜ 2-ɯ ɫɟɤɰɢɹɯ – 22 ɢ 26, ɜ ɤɨɬɨɪɵɯ 
ɫɭɦɦɚɪɧɵɣ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɜ 2021 ɝ. ɫɨɫɬɚɜɢɥ ɩɨ 2.9 ɥ/ɫ ɜ ɤɚɠɞɨɣ, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɧɢɠɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɟɝɨ ɤɪɢɬɟɪɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ Ʉ1=15 ɥ/ɫ, 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɟɣɫɬɜɭɸɳɟɣ Ⱦɟɤɥɚɪɚɰɢɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɨɞɧɨɣ ɫɟɤɰɢɢ.  

ȼ ɞɪɭɝɢɯ ɫɟɤɰɢɹɯ ɨɫɧɨɜɚɧɢɹ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɪɚɫɯɨɞɵ ɦɟɧɶɲɟ - 
ɨɬ 0.05 ɞɨ 2 ɥ/ɫ. ɇɚɢɛɨɥɟɟ ɧɢɡɤɢɟ ɫɭɦɦɚɪɧɵɟ ɪɚɫɯɨɞɵ (ɞɨ 0.5 ɥ/ɫ) ɧɚɛɥɸɞɚɸɬɫɹ 
ɜ ɨɫɧɨɜɚɧɢɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɟɤɰɢɹɯ 40-47, ɚ ɬɚɤɠɟ ɜ ɫɟɤɰɢɹɯ 15-17, 
33-34 ɨɫɧɨɜɚɧɢɹ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. Ⱦɢɧɚɦɢɤɢ ɪɨɫɬɚ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɜ 2021 ɝ. ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɪɟɞɵɞɭɳɢɯ ɥɟɬ ɧɟ 
ɨɬɦɟɱɚɟɬɫɹ.  

Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 
ɨ ɬɨɦ, ɱɬɨ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, ɜ ɰɟɥɨɦ, ɫɥɚɛɨɜɨɞɨɩɪɨɧɢɰɚɟɦɚ ɢ ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɨɫɧɨɜɚɧɢɹ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. 

9.2.2 Фˋˎ˟˕˓˃˙ˋˑːːˑˈ ˇ˃˅ˎˈːˋˈ ˅ ˑ˔ːˑ˅˃ːˋˋ ˒ˎˑ˕ˋː˞  
 

Ⱦɥɹ ɨɰɟɧɤɢ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ɩɨ 
ɩɨɬɨɤɭ (ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ IV  ɫɬɨɥɛɚ ɩɥɨɬɢɧɵ) ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɤɚɡɚɧɢɹ 
ɤɨɧɬɚɤɬɧɵɯ ɩɶɟɡɨɦɟɬɪɨɜ ɜ 5-ɬɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɬɜɨɪɚɯ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɣ 18, 
25, 33, 39, 45. ȼ ɤɚɠɞɨɦ ɢɡ ɭɤɚɡɚɧɧɵɯ ɫɬɜɨɪɨɜ ɭɫɬɚɧɨɜɥɟɧɨ ɨɬ 20 ɞɨ 25 
ɩɶɟɡɨɦɟɬɪɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɨɬ 10 ɞɨ 13 ɩɶɟɡɨɦɟɬɪɨɜ, ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɤɨɧɬɚɤɬɧɨɣ 
ɡɨɧɟ ɨɫɧɨɜɚɧɢɹ. ɉɨɦɢɦɨ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɵ, ɤɨɬɨɪɚɹ ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 9.4, 
ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɢ ɝɥɭɛɨɤɢɟ ɫɥɨɢ ɫɤɚɥɶɧɨɝɨ ɦɚɫɫɢɜɚ ɜɩɥɨɬɶ ɞɨ 100 ɦ. 

 
Ɋɢɫɭɧɨɤ 9.4 – Ɍɢɩɨɜɨɣ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɫɬɜɨɪ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 
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ɉɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ 
ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ ɫɬɟɩɟɧɶ ɝɚɲɟɧɢɹ ɧɚɩɨɪɚ ɧɚ ɧɢɯ. ɋɨɝɥɚɫɧɨ 
ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ (ɋɉ 40.13330.2012 «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.06-85») ɩɚɞɟɧɢɟ 
ɧɚɩɨɪɚ ɧɚ ɰɟɦɡɚɜɟɫɟ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 60% ɨɬ ɧɚɩɨɪɚ ɧɚ ɫɨɨɪɭɠɟɧɢɟ 
ɢ ɟɳɟ 20% ɝɚɫɢɬɫɹ ɧɚ ɞɪɟɧɚɠɟ.  
ɉɨ ɩɨɤɚɡɚɧɢɹɦ ɩɶɟɡɨɦɟɬɪɨɜ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɫɬɜɨɪɚɯ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ 
ɋɒȽɗɋ ɮɚɤɬɢɱɟɫɤɢ ɧɚ ɰɟɦɡɚɜɟɫɟ ɝɚɫɢɬɫɹ ɛɨɥɟɟ 80% ɧɚɩɨɪɚ, ɨɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ 
ɧɚɩɨɪɚ, ɩɪɚɤɬɢɱɟɫɤɢ, ɩɨɥɧɨɫɬɶɸ ɝɚɫɢɬɫɹ ɞɪɟɧɚɠɨɦ ɨɫɧɨɜɚɧɢɹ, ɬ.ɟ 
ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɢ ɞɪɟɧɚɠɧɚɹ ɡɚɜɟɫɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ ɹɜɥɹɸɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. ɗɩɸɪɚ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɤɨɧɬɪɨɥɶɧɵɯ ɫɟɤɰɢɣ 18 ɢ 33 ɩɨɤɚɡɚɧɚ ɧɚ 
ɪɢɫɭɧɤɚɯ 9.5 ɢ 9.6. 

Ɋɢɫɭɧɨɤ 9.5 – ɗɩɸɪɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɢ 18 
 
 

Ɋɢɫɭɧɨɤ 9.6 – ɗɩɸɪɚ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɢ 33 
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ɋɨɝɥɚɫɧɨ ɩɪɢɜɟɞɟɧɧɵɦ ɷɩɸɪɚɦ ɯɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɩɨ ɩɭɬɢ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ ɢɯ ɡɧɚɱɟɧɢɹ ɜ ɬɟɱɟɧɢɟ 5-ɬɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ (2017-
2021) ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɭɪɨɜɧɹɯ ȼȻ, ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɬɚɛɢɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɡɚɜɢɫɹɬ ɨɬ ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɧɚɝɪɭɡɤɢ, ɫɜɹɡɚɧɧɨɣ ɫ ɢɡɦɟɧɟɧɢɟɦ ɭɪɨɜɧɹ ȼȻ, ɬ.ɟ. ɩɪɢ ɪɨɫɬɟ ɍȼȻ ɧɚɩɨɪɵ 
ɜɨɡɪɚɫɬɚɸɬ, ɩɪɢ ɫɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ɩɨɧɢɠɚɸɬɫɹ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɩɨɤɚɡɚɧɢɹ ɩɶɟɡɨɦɟɬɪɨɜ, ɧɚɛɥɸɞɚɸɬɫɹ, ɜ ɨɫɧɨɜɧɨɦ, ɩɪɢ ɍȼȻ, ɛɥɢɡɤɢɯ ɤ ɍɆɇ. 
Ɇɢɧɢɦɚɥɶɧɵɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɨɬɦɟɬɤɟ ɍɆɈ. 
Ƚɪɚɮɢɤɢ ɢɡɦɟɧɟɧɢɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɜ ɤɨɧɬɚɤɬɧɨɣ ɡɨɧɟ ɨɫɧɨɜɚɧɢɹ 
ɫɟɤɰɢɣ 18 ɢ 33 ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 9.7 ɢ 9.8. 

 
Ɋɢɫɭɧɨɤ 9.7 – ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɨɜɧɢ ɜ ɫɟɤɰɢɢ 18 
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Ɋɢɫɭɧɨɤ 9.8 – ɉɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɭɪɨɜɧɢ ɜ ɫɟɤɰɢɢ 33 
 

ȼɵɲɟɭɤɚɡɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɚ ɪɢɫɭɧɤɚɯ 9.7 ɢ 9.8 ɩɨɤɚɡɵɜɚɸɬ ɨɬɫɭɬɫɬɜɢɟ 
ɬɪɟɧɞɚ ɪɨɫɬɚ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɭɪɨɜɧɟɣ ɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ 5-ɬɢ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɤɚɤ ɜ ɜɟɪɯɨɜɵɯ, ɬɚɤ ɢ ɜ ɧɢɡɨɜɵɯ 
ɩɶɟɡɨɦɟɬɪɚɯ. ɉɪɢɡɧɚɤɢ ɪɚɡɭɩɥɨɬɧɟɧɢɹ ɡɚɜɟɫɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɩɨɬɟɪɟɣ 
ɧɚɩɨɪɚ ɜ ɜɟɪɯɨɜɵɯ ɩɶɟɡɨɦɟɬɪɚɯ ɩɪɢ ɪɨɫɬɟ ɍȼȻ ɫ ɨɞɧɨɜɪɟɦɟɧɧɵɦ ɪɟɡɤɢɦ 
ɩɨɜɵɲɟɧɢɟɦ ɧɚɩɨɪɨɜ ɜ ɧɢɡɨɜɵɯ ɩɶɟɡɨɦɟɬɪɚɯ, ɨɬɫɭɬɫɬɜɭɸɬ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ 
ɰɟɦɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ ɫɨɯɪɚɧɹɸɬ ɫɜɨɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɫɜɨɣɫɬɜɚ, ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɢɯ ɨɛɟɫɩɟɱɟɧɚ.      

ȼɨ ɜɫɟɯ ɫɟɤɰɢɹɯ ɧɢɡɨɜɨɝɨ ɭɱɚɫɬɤɚ ɰɟɦɡɚɜɟɫɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ 
ɪɢɫɭɧɤɟ 9.9, ɩɪɢɜɟɞɟɧɧɵɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɟ ɧɚɩɨɪɵ ɧɢɠɟ ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɡɧɚɱɟɧɢɹ 0.4ɇ ɢ ɫɨɫɬɚɜɥɹɸɬ ɦɟɧɟɟ 0.25ɇ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɥɧɨɰɟɧɧɨɦ 
ɝɚɲɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ. ɇɚɢɛɨɥɶɲɢɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɧɚɩɨɪ ɨɬɦɟɱɚɟɬɫɹ ɜ ɨɫɧɨɜɚɧɢɢ ɫɟɤɰɢɢ 36 (0.25ɇ).  

Ⱦɚɥɟɟ ɩɨ ɩɨɬɨɤɭ ɨɫɬɚɜɲɢɣɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɝɚɫɢɬɫɹ ɧɚ 
ɞɪɟɧɚɠɧɨɣ ɡɚɜɟɫɟ ɡɚ ɫɱɟɬ ɪɚɡɝɪɭɡɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɞɪɟɧɚɠɧɵɦɢ 
ɫɤɜɚɠɢɧɚɦɢ. ɉɪɢɜɟɞɟɧɧɵɟ ɧɚɩɨɪɵ ɜ ɫɬɜɨɪɟ ɞɪɟɧɚɠɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɟ 9.10, ɩɪɢ ɍɆɇ 537,36 ɦ ɧɟ ɩɪɟɜɵɲɚɸɬ 0.1ɇ ɩɪɢ ɧɨɪɦɚɬɢɜɧɨɦ 
ɡɧɚɱɟɧɢɢ 0.2ɇ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞ I ɫɬɨɥɛɨɦ ɩɥɨɬɢɧɵ ɩɪɨɢɫɯɨɞɢɬ ɩɨɥɧɨɟ 
ɝɚɲɟɧɢɟ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɜɨ ɜɫɟɯ ɫɟɤɰɢɹɯ ɪɭɫɥɨɜɨɝɨ ɭɱɚɫɬɤɚ ɨɫɧɨɜɚɧɢɹ.  
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Ɋɢɫɭɧɨɤ 9.9 – ɗɩɸɪɚ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ ɜ ɩɶɟɡɨɦɟɬɪɚɯ ɉɇɄ 
(ɧɢɡɨɜɨɣ ɭɱɚɫɬɨɤ ɰɟɦɡɚɜɟɫɵ) 

 
 

Ɋɢɫɭɧɨɤ  9.10 – ɗɩɸɪɚ ɩɪɢɜɟɞɟɧɧɵɯ ɧɚɩɨɪɨɜ ɜ ɩɶɟɡɨɦɟɬɪɚɯ ɉɄ (ɜ 
ɫɬɜɨɪɟ ɞɪɟɧɚɠɚ) 

9.3 ȼɵɜɨɞɵ  
 

1. Ʉɨɧɬɪɨɥɶ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɶɟɡɨɦɟɬɪɨɜ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ. ɉɶɟɡɨɦɟɬɪɵ 
ɤɨɧɬɪɨɥɢɪɭɸɬ ɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ, ɨɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɤɨɬɨɪɨɝɨ 
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ɹɜɥɹɸɬɫɹ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ, ɩɪɢɜɟɞɟɧɧɵɣ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ. ɉɨ ɢɡɦɟɪɟɧɢɹɦ ɜ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧɚɯ 
ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞɵ.  

2. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɧɚɛɥɸɞɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɷɤɫɩɪɟɫɫ-ɚɧɚɥɢɡ, ɩɪɢ 
ɤɨɬɨɪɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
(ɫɭɦɦɚɪɧɵɯ ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ ɢ ɩɪɢɜɟɞɟɧɧɵɯ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ 
ɧɚɩɨɪɨɜ) ɫ ɢɯ ɤɪɢɬɟɪɢɚɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɞɟɣɫɬɜɭɸɳɟɣ 
Ⱦɟɤɥɚɪɚɰɢɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ ɜ ɝɨɞɨɜɨɦ ɰɢɤɥɟ 
ɧɚɩɨɥɧɟɧɢɟ-ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɜɨɞɢɬɫɹ ɤɨɦɩɥɟɤɫɧɵɣ ɚɧɚɥɢɡ ɜɫɟɯ 
ɩɨɤɚɡɚɬɟɥɟɣ (ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ ɢ ɤɨɧɬɪɨɥɶɧɵɯ) ɫɨɫɬɨɹɧɢɹ ɫɨɨɪɭɠɟɧɢɣ ɫ 
ɨɬɨɛɪɚɠɟɧɢɟɦ ɜ ɝɨɞɨɜɨɦ ɨɬɱɟɬɟ ɨ ɫɨɫɬɨɹɧɢɢ ɫɨɨɪɭɠɟɧɢɣ ɋɒȽɗɋ. 

3.  ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɤɨɦɩɥɟɤɫɧɨɝɨ ɚɧɚɥɢɡɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɤɨɧɬɪɨɥɶɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɨɬ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, ɯɚɪɚɤɬɟɪ 
ɢɡɦɟɧɟɧɢɹ ɤɨɧɬɪɨɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨ ɜɪɟɦɟɧɢ, ɡɚɤɨɧɨɦɟɪɧɨɫɬɢ ɢ 
ɚɧɨɦɚɥɶɧɨɫɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ, ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɫ ɤɪɢɬɟɪɢɹɦɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɇɚ ɜɫɟɯ ɷɬɚɩɚɯ ɚɧɚɥɢɡɚ ɞɚɧɧɵɯ 
ɧɚɛɥɸɞɟɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɨɛɪɚɠɟɧɢɹ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɧɮɨɪɦɚɰɢɢ ɜ ɛɚɡɚɯ ɞɚɧɧɵɯ EDIP ɢ FILTR ɋɒȽɗɋ. 

4. ɋɭɦɦɚɪɧɵɟ ɪɚɫɯɨɞɵ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɋɒȽɗɋ ɩɨ ɞɚɧɧɵɦ 
ɧɚɛɥɸɞɟɧɢɣ 2017-2021 ɝɝ., ɫɨɫɬɚɜɢɜɲɢɟ ɨɬ 51.1 – 57.3 ɥ/ɫ, ɛɵɥɢ ɫɭɳɟɫɬɜɟɧɧɨ 
ɦɟɧɶɲɟ ɩɪɟɞɭɩɪɟɠɞɚɸɳɟɝɨ ɤɪɢɬɟɪɢɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ Ʉ1=235 ɥ/ɫ, 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɞɟɣɫɬɜɭɸɳɟɣ Ⱦɟɤɥɚɪɚɰɢɟɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɱɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬ 
ɫɨɫɬɨɹɧɢɟ ɫɢɫɬɟɦɵ «ɩɥɨɬɢɧɚ-ɨɫɧɨɜɚɧɢɟ ɋɒȽɗɋ» ɤɚɤ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɟ. 

5. Ɍɟɧɞɟɧɰɢɢ ɪɨɫɬɚ ɪɚɫɯɨɞɨɜ ɜ ɩɟɪɢɨɞ 2017-2021 ɝɝ. ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. 
Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, 
ɱɬɨ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, ɜ ɰɟɥɨɦ, ɫɥɚɛɨɜɨɞɨɩɪɨɧɢɰɚɟɦɚ ɢ ɹɜɥɹɟɬɫɹ 
ɷɮɮɟɤɬɢɜɧɵɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɷɥɟɦɟɧɬɨɦ ɨɫɧɨɜɚɧɢɹ ɪɭɫɥɨɜɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ. 

6. ɇɚ ɰɟɦɡɚɜɟɫɟ ɢ ɞɪɟɧɚɠɟ ɨɫɧɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɥɧɨɰɟɧɧɨɟ 
ɝɚɲɟɧɢɟ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ. ɉɚɞɟɧɢɟ ɧɚɩɨɪɨɜ ɧɚ ɰɟɦɡɚɜɟɫɟ ɫɨɫɬɚɜɥɹɟɬ 
ɛɨɥɟɟ 80% ɨɬ ɧɚɩɨɪɚ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɨɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ ɧɚɩɨɪɚ, ɩɪɚɤɬɢɱɟɫɤɢ, 
ɩɨɥɧɨɫɬɶɸ ɝɚɫɢɬɫɹ ɞɪɟɧɚɠɨɦ ɨɫɧɨɜɚɧɢɹ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɬɢɜɧɵɦ 
ɬɪɟɛɨɜɚɧɢɹɦ.  

7. ɏɚɪɚɤɬɟɪ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɩɨ ɩɭɬɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɢ ɢɯ 
ɡɧɚɱɟɧɢɹ ɜ ɬɟɱɟɧɢɟ 5-ɬɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ (2017-2021) ɨɫɬɚɸɬɫɹ ɧɟɢɡɦɟɧɧɵɦɢ 
ɩɪɢ ɨɞɢɧɚɤɨɜɵɯ ɭɪɨɜɧɹɯ ȼȻ, ɱɬɨ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɫɬɚɛɢɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɷɥɟɦɟɧɬɨɜ. 
8. ɋɨɝɥɚɫɧɨ ɞɚɧɧɵɦ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦ ɪɟɠɢɦɨɦ ɜ ɨɫɧɨɜɚɧɢɢ 
ɩɥɨɬɢɧɵ ɋɒȽɗɋ ɰɟɦɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ 
 

1. ɉɨɞɝɨɬɨɜɤɚ ɢ ɨɮɨɪɦɥɟɧɢɟ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ. 
ɉɨɪɹɞɨɤ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɧɚ ɜɵɩɭɫɤɚɸɳɢɟ ɤɚɮɟɞɪɵ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ 
ɮɢɥɢɚɥɚ ɋɎɍ ɦɚɬɟɪɢɚɥɨɜ ɨɬ ɜɵɩɭɫɤɧɢɤɨɜ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɨɧɤɭɪɫɧɨɣ ɭɱɟɛɧɨɣ 
ɪɚɛɨɬɟ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɨɪɝɤɨɦɢɬɟɬɨɦ ɟɠɟɝɨɞɧɨɝɨ ɤɨɧɤɭɪɫɚ ɫɬɭɞɟɧɱɟɫɤɢɯ 
ɩɪɨɟɤɬɨɜ «ɗɧɟɪɝɢɹ ɪɚɡɜɢɬɢɹ»: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ / ȼ. ɂ. 
Ɍɚɬɚɪɧɢɤɨɜ, Ɇ. Ɏ. ɇɨɫɤɨɜ, ɇ. ȼ. Ʌɟɛɟɞɟɜɚ, Ⱥ. ɂ. ɉɨɥɟɠɚɟɜɚ, Ʉ. ɉ. 
ɋɢɧɟɥɶɧɢɤɨɜɚ, ɇ. ɋ. ɓɟɪɛɚɤɨɜɚ; ɩɨɞ ɨɛɳɟɣ ɪɟɞɚɤɰɢɟɣ Ⱥ. Ⱥ. ɑɚɛɚɧɨɜɨɣ. ‒ 
ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ : ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ ɋɎɍ, 2022. – 52 ɫ.  

2. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ Ⱥ.ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴёɤɬɨɜ / Ⱥ.ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ, ȿ.ɘ. Ɂɚɬɟɟɜɚ, Ȼ.ɂ. ɋɢɥɢɩɚɟɜ ; ɋɒɎ ɄȽɌɍ. 
– ɋɚɹɧɨɝɨɪɫɤ, 2005. – 114 ɫ. 

3. Ɂɚɬɟɟɜɚ ȿ.ɘ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ 
ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ / ȿ.ɘ. Ɂɚɬɟɟɜɚ. – 
ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪɟɦɭɲɤɢ: ɋɢɛɢɪɫɤɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ ; ɋɚɹɧɨ-
ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ, 2012. – 12 ɫ. 

4. ȼɚɫɢɥɟɜɚ ɘ.ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ / ɘ.ɋ. ȼɚɫɢɥɟɜɚ, 
Ⱦ.ɋ. ɓɚɜɟɥɟɜ. – Ɇɨɫɤɜɚ : ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ, 1990. – 366ɫ. 

5. ȼɚɫɢɥɟɜɚ ɘ.ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ: ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ / ɘ.ɋ. ȼɚɫɢɥɶɟɜɚ, 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 

 
 
 
 
 
Ɍɚɛɥɢɰɚ Ⱥ.1 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ Nɝɚɪ 

Ɉɤɬɹɛɪɶ 142 5 150 147 150 8,23 0,01 8,22 114,00 113,99 114,00 95,63 18,37 23 ȼɏɄ 

ɇɨɹɛɪɶ 102 45 150 147 150 8,22 0,12 8,10 113,99 113,91 113,95 95,63 18,32 23 ȼɏɄ 

Ⱦɟɤɚɛɪɶ 80 622 150 702 705 8,10 1,67 6,43 113,91 112,51 113,21 97,45 15,77 95 95 

əɧɜɚɪɶ 64 746 150 810 813 6,43 1,81 4,62 112,51 110,18 111,34 97,68 13,67 95 95 

Ɏɟɜɪɚɥɶ 44 103 150 147 150 4,62 0,28 4,35 110,18 109,76 109,97 95,63 14,34 18 ȼɏɄ 

Ɇɚɪɬ 42 105 150 147 150 4,35 0,27 4,08 109,76 109,34 109,55 95,63 13,92 18 ȼɏɄ 

Ⱥɩɪɟɥɶ 196 -49 150 147 150 4,08 -0,13 4,21 109,34 109,54 109,44 95,53 13,91 18 ȼɏɄ 

Ɇɚɣ 750 -603 150 147 150 4,21 -1,56 5,77 109,54 111,75 110,65 95,53 15,12 19 ȼɏɄ 

ɂɸɧɶ 496 -349 150 147 150 5,77 -0,93 6,71 111,75 112,79 112,27 95,53 16,74 21 ȼɏɄ 

ɂɸɥɶ 417 -270 150 147 150 6,71 -0,72 7,43 112,79 113,43 113,11 95,53 17,58 22 ȼɏɄ 

Ⱥɜɝɭɫɬ 317 -172 150 145 150 7,43 -0,45 7,87 113,43 113,76 113,60 95,53 18,06 23 ȼɏɄ 

ɋɟɧɬɹɛɪɶ 277 -132 150 145 150 7,87 -0,35 8,23 113,76 114,00 113,88 95,53 18,35 23 ȼɏɄ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
 
 
 
 
 
 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰɵ Qɩɨɥ Qɜɨɞɯ Qɯ.ɫ. Qɜɯɤ Qɝɷɫ QɇȻ Vɧɚɱ  dV Vɤɨɧ ZȼȻ (ɧɚɱ) Z ȼȻ (ɤɨɧ) Z ȼȻ (ɫɪ) ZɇȻ Hɝɷɫ Nɝɷɫ ɗɝɷɫ 

Ɉɤɬɹɛɪɶ 152 5 0 150 157 160 8,23 0,01 8,22 114,00 113,99 114,00 95,70 18,30 25 18381,43 

ɇɨɹɛɪɶ 109 38 0 150 147 150 8,22 0,10 8,12 113,99 113,93 113,96 95,63 18,33 23 17240,37 

Ⱦɟɤɚɛɪɶ 93 607 0 150 700 703 8,12 1,63 6,49 113,93 112,57 113,25 97,44 15,81 95 63974,41 

əɧɜɚɪɶ 70 734 0 150 803 806 6,49 1,78 4,71 112,57 110,31 111,44 97,66 13,78 95 70828,80 

Ɏɟɜɪɚɥɶ 52 125 0 150 177 180 4,71 0,33 4,38 110,31 109,81 110,06 95,83 14,23 22 15599,23 

Ɇɚɪɬ 51 116 0 150 167 170 4,38 0,30 4,08 109,81 109,34 109,57 95,76 13,81 20 14757,17 

Ⱥɩɪɟɥɶ 215 -48 0 150 167 170 4,08 -0,13 4,21 109,34 109,54 109,44 95,66 13,78 20 14251,52 

Ɇɚɣ 1101 -804 0 150 297 300 4,21 -2,08 6,29 109,54 112,36 110,95 96,24 14,71 38 27946,13 

ɂɸɧɶ 759 -462 0 150 297 300 6,29 -1,24 7,53 112,36 113,51 112,93 96,24 16,69 43 31715,86 

ɂɸɥɶ 439 -142 0 150 297 300 7,53 -0,38 7,91 113,51 113,79 113,65 96,24 17,40 44 32004,23 

Ⱥɜɝɭɫɬ 341 -102 0 150 239 244 7,91 -0,26 8,17 113,79 113,96 113,87 96,03 17,84 37 27282,80 

ɋɟɧɬɹɛɪɶ 315 -20 0 150 295 300 8,17 -0,05 8,23 113,96 114,00 113,98 96,24 17,74 45 32395,96 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ Ƚɗɋ 
 

 
 

 Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɹɧɜɚɪɹ (ɞɟɤɚɛɪɹ) 
  

Ɋ, Ɇȼɬ 

Ɋ, Ɇȼɬ 

Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ (ɩɨɥɭɩɢɤ) 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ (ɩɢɤ) 
 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ (ɩɨɥɭɩɢɤ) 
 

Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ (ɛɚɡɚ) 

ɗ, ɦɥɧ. ɤȼɬ·ɱ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɢɸɧɹ (ɢɸɥɹ)  

Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ(ɩɢɤ) 

Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ 

Ɍɚɫɟɟɜɫɤɚɹ Ƚɗɋ(ɛɚɡɚ) 

Ɋ, Ɇɜɬ 

Ɋ, Ɇɜɬ 

ɗ, ɦɥɧ. ɤȼɬ·ɱ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɬɭɪɛɢɧ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-630 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
 
 
 
 

 
 
 

Ɋɢɫɭɧɨɤ ȼ.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
 

Ɋɢɫɭɧɨɤ ȼ.4 – ɉɥɚɧ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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