
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 
ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 
«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɋȺəɇɈ-ɒɍɒȿɇɋɄɂɃ ɎɂɅɂȺɅ 
 

Ʉɚɮɟɞɪɚ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ» 

 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
_______Ɇ.ȼ. Ʉɨɱɟɬɤɨɜ 
ɩɨɞɩɢɫɶ            
«___»___________ 2019 ɝ. 
 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻɈɌȺ 
 

13.03.02 –ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
 

ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɑȿȻɈɄɋȺɊɋɄɈɃ ȽЭɋ ɇȺ ɊȿɄȿ ȼɈɅȽȺ. 
ɈɐȿɇɄȺ ɌȿɏɇɂɑȿɋɄɈȽɈ ɋɈɋɌɈЯɇɂЯ ɂ ɈɋɇɈȼɇɈȽɈ 

ɈȻɈɊɍȾɈȼȺɇɂЯ ɉɈɋɅȿ ɍɋɌȺɇɈȼɅȿɇɇɈȽɈ ɋɊɈɄȺ ɋɅɍɀȻЫ 
 
 

 
 
 

 
 
Ɋɭɤɨɜɨɞɢɬɟɥɶ 

 

 
 

_________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ɇɚɱɚɥɶɧɢɤ ɫɥɭɠɛɵ ɉɌɋ 

ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ»- 
« ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ Ƚɗɋ 
ɢɦɟɧɢ ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ 

ɞɨɥɠɧɨɫɬɶ 

 
 
 
 

Ɍ.ɇ. ɒɟɫɬɚɤɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
ȼɵɩɭɫɤɧɢɤ 

 
__________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

  
ȼ.Ɋ. Ɂɚɝɨɪɨɞɧɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪёɦɭɲɤɢ 2019 
 
 



3 
 

ɋɈȾȿɊɀȺɇɂȿ 
 
ɋɈɄɊȺɓЁɇɇɕɃ ɉȺɋɉɈɊɌ Ƚɗɋ .......................................................................... 6 
ȼȼȿȾȿɇɂȿ .................................................................................................................. 8 
1 Ɉɛɳɚɹ ɱɚɫɬɶ .............................................................................................................. 9 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ ...................................................................................... 9 
1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ..................................... 9 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ..................................................................... 9 
1.1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ................................................ 11 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ........................................................................ 11 

1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ........................................ 11 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ......................................................... 12 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ............................................................................ 13 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ ......................................................................... 13 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ................................................................................ 13 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ ..................................................... 13 
2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ .................. 14 

2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ .............................................................................................................. 15 

2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ................................... 15 
2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ..... 17 
2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ................................... 19 
2.2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ . 19 

2.3. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɊȾɍ .................................................. 20 
3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ......................................................... 21 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ ................................................................... 21 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ............................................................. 21 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ     
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ........................................................................................... 23 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ........................................................ 26 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ............ 26 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ .............. 28 
3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ .... 29 
3.2.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ .................................... 30 

3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ .............................................................................. 30 
3.4 ɉɨɞɴɟɦɧɨ - ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ .................................................. 30 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ .............................................................................................. 31 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ .................................................................................................................... 31 

4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ .......................................... 32 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ................................... 32 

4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɚ .................................................................. 33 
4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ .............................. 33 
4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫ ..................................... 34 



4 
 

4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ........................................................... 35 
4.4.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ................................................... 35 
4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 38 
4.4.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 220ɤȼ.......................... 39 

5 ɍɫɬɪɨɣɫɬɜɨ ɊɁɢȺ .................................................................................................... 43 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ................................................ 43 
5.2 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ .................................................... 44 

5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ........................ 44 
5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ........ 47 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ................................................... 49 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ .............. 50 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ............................................... 53 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ................................................... 54 
5.2.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ............................................................. 57 

5.3ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ .................... 59 
5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ ....................................... 59 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ .................................................................. 60 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ................................................... 60 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ............................................. 60 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ................................... 63 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ .......................................... 65 
6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ......................................... 66 
6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ..................................... 67 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ......................................................................... 73 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ........................................ 73 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ ................................................... 74 
6.3.3 Ȼɵɤɢ ...................................................................................................... 75 
6.3.4 ɍɫɬɨɢ .................................................................................................... 75 
6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ...................................................................... 75 
6.3.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɩɥɨɬɢɧɵ ......................................................................................................... 75 

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ .......................................... 81 
6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ................................................................................... 81 
6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ........................................... 83 
6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ................................ 83 
6.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ...................................................... 84 
6.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ .................................................................................. 85 
6.4.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ .............................................................................. 87 
6.4.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ................................................................. 87 
6.4.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ........................................................... 90 
6.4.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ............................................ 91 

7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ .............. 93 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ .......................................... 93 



5 
 

7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ............................................................................................ 93 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ .............................................................................. 95 

7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.................................. 95 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ..................................... 96 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ... 97 

7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ..................................................................................................... 98 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ................................ 99 
7.6 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ............................................ 101 
7.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ.................................................................................................... 102 
7.8 ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ......................... 103 

8 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ............................................................... 105 
8.1. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ....................................... 105 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ............................................................... 106 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ................................................................................... 109 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ 109 
8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ........................................................... 111 

8.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ...................................................... 111 
8.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ......................................................... 112 
8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ .............................................................. 112 

9 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ ............................................................................... 114 

9.1 Ɂɚɤɨɧɨɞɚɬɟɥɶɧɚɹ ɛɚɡɚ ................................................................................ 114 
9.2 ȼɧɭɬɪɟɧɧɢɟ ɥɨɤɚɥɶɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɊɭɫȽɢɞɪɨ .......................... 115 

9.2.1 ɉɪɚɜɢɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ............ 116 
9.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɦɢɫɫɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ........................................................... 116 
9.2.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ...... 118 
9.2.5 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɫɥɟɞɨɜɚɧɢɣ .......................... 118 
9.2.6 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɫɥɟɞɨɜɚɧɢɣ ..................... 120 
9.2.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɰɟɧɤɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ     
ɨɛɫɥɟɞɨɜɚɧɢɣ .............................................................................................. 120 
9.2.8 ɉɨɪɹɞɨɤ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɫɥɭɠɛɵ ................................................ 121 
9.2.9 Ɋɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɗɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ ......... 122 
9.2.10 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɥɚɧɢɪɨɜɚɧɢɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ............................................................. 122 
9.2.11 ɉɨɪɹɞɨɤ ɩɨɞɝɨɬɨɜɤɢ ɜɨɩɪɨɫɨɜ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ .......................... 123 
9.2.12 ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɡɚɫɟɞɚɧɢɣ ɢ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɨɩɪɨɫɨɜ ......... 124 
9.2.13 Ʉɨɧɬɪɨɥɶ ɢɫɩɨɥɧɟɧɢɹ ɪɟɲɟɧɢɣ ..................................................... 125 

ɁȺɄɅɘɑȿɇɂȿ ....................................................................................................... 126 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ............................................. 128 
ɉɊɂɅɈɀȿɇɂə Ⱥ-Ⱦ ........................................................................................ 131-140 



6 
 

ɋɈɄɊȺɓЁɇɇɕɃ ɉȺɋɉɈɊɌ Ƚɗɋ 
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ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ:  0,1% ............................................25624 ɦ3/ɫ; 
 0,01% .........................................28535 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................. 6827 ɦ³/ɫ;                                   
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ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................... 70 ɦ; 
 Ɏɉɍ .................................................................................................... 71 ɦ; 
 ɍɆɈ ............................................................................................... 64,01 ɦ 
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 ɩɨɥɟɡɧɵɣ ................................................................................................... 29,12 ɤɦ3; 
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ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................ 15,1 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................................ 11,64 ɦ; 
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ɞ) ɜɨɞɨɫɥɢɜɧɚɹ ........................................................................................ 1915 ɦ / 20 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
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ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ................................................................................................... 4480 ɦ; 
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ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .................................................................................................... 10; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1343/140-96; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... 76,5 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ................................................................................. 65,2 ɨɛ/ɦɢɧ; 
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ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ .......................................................................................... 6,5 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɬɨɜɚɪɧɨɣ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟё 
ɫɛɵɬɚ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ ɷɥɟɦɟɧɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɧɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ȿɞɢɧɨɣ ɗɧɟɪɝɨɫɢɫɬɟɦɵ ɫɬɪɚɧɵ, ɪɚɫɩɨɥɚɝɚɹ ɛɨɥɟɟ 90% ɪɟɡɟɪɜɚ 
ɪɟɝɭɥɢɪɨɜɨɱɧɨɣ ɦɨɳɧɨɫɬɢ. ɂɡ ɜɫɟɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢɦɟɧɧɨ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɨɛɴɟɦɵ ɜɵɪɚɛɨɬɤɢ ɜ ɫɱɢɬɚɧɧɵɟ ɦɢɧɭɬɵ, ɩɨɤɪɵɜɚɹ 
ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɢɡɦɟɪɹɟɬɫɹ ɱɚɫɚɦɢ, ɚ 
ɞɥɹ ɚɬɨɦɧɵɯ - ɰɟɥɵɦɢ ɫɭɬɤɚɦɢ. 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɫɥɨɠɧɵɦɢ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɦɢ 
ɤɨɦɩɥɟɤɫɚɦɢ. ɂɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɟɛɭɸɬ 
ɡɧɚɤɨɦɫɬɜɚ ɫ ɲɢɪɨɤɢɦ ɤɪɭɝɨɦ ɨɛɳɟɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɞɢɫɰɢɩɥɢɧ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 
 
1.1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
Ʉɥɢɦɚɬ ɭɦɟɪɟɧɧɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɹɧɜɚɪɟ 

— -14 ɋ, ɜ ɢɸɥɟ — +20ɋ . ɋɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜ ɝɨɞɭ – 280. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ – 123 ɞɧɹ. ɂɦɟɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɤɥɢɦɚɬɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ. . 

 
1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 
Ⱦɥɢɧɚ ɪɟɤɢ: 3530 ɤɦ, ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ ɜɨɞɨɫɛɨɪɚ:1 360 000 ɤɦ2. 

ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɭɫɬɶɟ: 8000 ɦ3/ɫ. Ƚɨɞɨɜɨɣ ɫɬɨɤ ɪɚɜɟɧ 254 ɤɦ3/ɝɨɞ. 
ȼɨɥɝɚ ɧɚɯɨɞɢɬɫɹ ɜ ȿɜɪɨɩɟɣɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ. Ɉɧɚ ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ 

Ɇɨɫɤɨɜɫɤɭɸ ɢ əɪɨɫɥɚɜɫɤɭɸ, Ʉɨɫɬɪɨɦɫɤɭɸ ɢ ɂɜɚɧɨɜɫɤɭɸ, ɋɚɦɚɪɫɤɭɸ ɢ 
Ɍɜɟɪɫɤɭɸ, ɋɚɪɚɬɨɜɫɤɭɸ ɢ ɇɢɠɟɝɨɪɨɞɫɤɭɸ ɨɛɥɚɫɬɢ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɞɪɭɝɢɟ 
ɪɟɝɢɨɧɵ (ɜɫɟɝɨ – ɱɟɪɟɡ ɨɞɢɧɧɚɞɰɚɬɶ ɨɛɥɚɫɬɟɣ ɢ ɱɟɬɵɪɟ ɪɟɫɩɭɛɥɢɤɢ). 

Ʌɟɞɨɫɬɚɜ ɧɚ ɪɟɤɟ ɞɟɪɠɢɬɫɹ ɫ ɧɚɱɚɥɚ ɧɨɹɛɪɹ ɞɨ ɤɨɧɰɚ ɚɩɪɟɥɹ. 
Ɋɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ (ɫ ɚɩɪɟɥɹ ɩɨ ɢɸɧɶ). 

Ʉɨɥɟɛɚɧɢɹ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɦɨɝɭɬ ɞɨɫɬɢɝɚɬɶ 8-ɦɢ ɦɟɬɪɨɜ. 
Ɇɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɪɟɤɟ ɧɚɛɥɸɞɚɟɬɫɹ ɫ ɞɟɤɚɛɪɹ ɩɨ ɦɚɪɬ. ɋɤɨɪɨɫɬɶ 
ɪɟɤɢ ɧɚ ɪɚɜɧɢɧɧɵɯ ɭɱɚɫɬɤɚɯ ɜ ɫɪɟɞɧɟɦ ɪɚɜɧɚ 0,4 ɦ/ɫɟɤ., ɧɚ ɩɟɪɟɤɚɬɚɯ ɨɧɚ 
ɜɨɡɪɚɫɬɚɟɬ ɞɨ 1,75 ɦ/ɫɟɤ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ ɡɚ ɩɟɪɢɨɞ 1914-1963 ɝɝ. 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 3580 ɦ3/ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 ɢ ɧɚ ɪɢɫɭɧɤɚɯ 1.1 ɢ 1.2. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ɂɢɦɧɹɹ Ʌɟɬɧɹɹ 

V, ɤɦ3 ZȼȻ,ɦ Q, ɦ3 /ɫ ZɇȻ,ɦ Q, ɦ3 /ɫ ZɇȻ,ɦ 
0 50 0 50 0 50 

0,47 51 632 50,5 790 50,5 
1,94 54 1344 51 1680 51 
4,38 58 2160 51,5 2700 51,5 
10 63,5 3108 52 3885 52 
15 65,7 4144 52,5 5180 52,5 
20 66,9 5328 53 6660 53 
25 67,9 6660 53,5 8325 53,5 
30 68,8 8140 54 10175 54 
35 69,5 10064 54,5 12580 54,5 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ɂɢɦɧɹɹ Ʌɟɬɧɹɹ 

V, ɤɦ3 ZȼȻ,ɦ Q, ɦ3 /ɫ ZɇȻ,ɦ Q, ɦ3 /ɫ ZɇȻ,ɦ 
40 70 12800 55 16000 55 

ɧ/ɞ ɧ/ɞ 16580 55,5 20725 55,5 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
1.1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɧɟɬ 

ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ ȼɨɥɝɚ – ɝɥɢɧɵ,ɢɡɜɟɫɬɧɹɤɢ, ɩɟɫɱɚɧɢɤɢ. 

 
1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ɋɨɝɥɚɫɧɨ ɋɇɢɉ ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ 

ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-97-ɋ) ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
 

1.2 ɗɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 
 
ɉɨ ɨɬɱёɬɧɵɦ ɞɚɧɧɵɦ ɡɚ 2015 ɝɨɞ, ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ 33,54 
ɦɥɪɞ. ɤȼɬ∙ɱ. Ƚɗɋ. ɋɟɡɨɧɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.3. 
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Ɋɢɫɭɧɨɤ.1.3 - ɋɟɡɨɧɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɨɜ. 
 
1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɑɟɛɨɤɫɚɪɫɤɚɹ 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 
2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 
 
2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
 ɤɪɢɜɵɟ ɫɜɹɡɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ ɢ ɨɛɴɟɦɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬɚɛɥɢɰɚ 1.1, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 
 ɷɧɟɪɝɨɫɢɫɬɟɦɚ – ɋɪɟɞɧɹɹ ȼɨɥɝɚ; 
 ɇɢɠɟɝɨɪɨɞɫɤɨɟ ɊȾɍ; 
 ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN= 8,99; 
 ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ = Ͳ,͵ ˏ; 
 ɇɉɍ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ: ∇ʜʞʢ = ͹Ͳ,ͲͲ ˏ; 
 ɪɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ ɡɚ ɩɟɪɢɨɞ 1914-

1963 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 ɬɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

2.1; 
 ɫɭɬɨɱɧɵɟ ɢ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɨɤ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɥɝɚ»); 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Q,ˏ
య̝
 I II  III  IV  V VI  VII VIII IX  X XI  XII ܳ˄˞˕ሺͻͲ%ሻ, ˏଷ̝

 1341 1257 1494 5106 11209 4637 2533 2461 1659 1536 1580 1533 ܳˋ˔˒, ˏଷ̝
 0 0 0 0 5 25 15 10 5 1 0 0 ܳˎˈˇ, ˏଷ̝
 3 3 3 -29 -10 0 0 0 0 0 20 5 ܳ˗ˋˎ˟˕˓, ˏଷ̝

 1 1 1 1 1 1 1 1 1 1 1 1 ܳ˛ˎˡˊ., ˏଷ̝
 200 200 200 200 200 200 200 200 200 200 200 200 ܳ∑, ˏଷ̝

 204 204 204 172 196 226 216 211 206 202 221 206 ܳ ˒ˑˎˈˊː, ˏଷ̝
 1137 1053 1290 4934 11013 4411 2317 2250 1453 1334 1359 1327 

 
 
2.1.2 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɭɠɧɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ɂɡɧɚɱɚɥɶɧɨ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ 
ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ 
ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ 
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ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɬɫɹ ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ IV,V,VI , VII , VIII ɦɟɫɹɰɵ; 
ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɨɬɧɨɫɹɬɫɹ  IX, X, XI , XII , I, II , III , ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ 
ɫɱɢɬɚɟɦ ɫ ɧɚɱɚɥɚ ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɥɢɦɢɬɢɪɭɸɳɢɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ɋɚɧɠɢɪɭɟɦ 
ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ 
ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲ = ௠௡+ଵ ;              (2.1) 

 
ɝɞɟ m - ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; 

n = 50 - ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ2. 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90% ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɗɦɩɟɪɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 - ɗɦɩɟɪɢɱɟɫɤɚɹ ɤɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ 

ɡɚ ɝɨɞ 
 

2.1.4 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ȼыɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1919 ɝɨɞ ɛɟɡ 

ɩɪɢɜɟɞɟɧɢɹ. 

220

1220

2220

3220

4220

5220

6220

0 20 40 60 80 100

Q, ̥3/̭ 

Ɋ, % 



15 
 

ȼыɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1940 ɝɨɞ ɛɟɡ 

ɩɪɢɜɟɞɟɧɢɹ. 
Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.3 ɢ ɧɚ ɪɢɫɭɧɤɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 

QP=50%,
ˏయ̝

 1735 1660 1494 5263 11461 4773 3810 3209 2569 3395 2953 2441 

QP=90%, ˏ

య̝
 1341 1257 1494 5106 11209 4637 2533 2461 1659 1536 1580 1533 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
 
2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɚɫɱɟɬɨɜ 
 
2.2.1 ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
ɂɦɟɹ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɬɪɟɛɨɜɚɧɢɹ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. 

ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ 
ɪɚɫɯɨɞɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܳ˒.˄௧ = ܳଽ଴%௧ − ܳ௧˒ − ܳ௧̀ − ܳ௧̠ − ܳ௧ˎ;          (2.2) 
 

ɝɞɟ ݐ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ; ܳଽ଴%௧  - ɫɪɟɞɧɟɦɟɫɹɱɧɵɣ ɪɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3); 
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ܳ௧˒ , ܳ௧̀ , ܳ௧̠ , ܳ௧ˎ – ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ɩɨɬɪɟɛɥɟɧɢɟ, ɢɫɩɚɪɟɧɢɟ. 
 
ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ ɭɱёɬɨɦ ɩɨɬɟɪɶ, ɤɚɤ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ 

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɇɉɍ ɝɢɞɪɨɭɡɥɚ ɢ ɨɬɦɟɬɤɢ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ. 

Ɇɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ ɫɬɚɧɰɢɟɣ: 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙  ௧;                      (2.3)ܪ
 

ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ܳ௧ – ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ (ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɩɨ ɮɨɪɦɭɥɟ (2.3) ɢɥɢ 
ɪɚɫɯɨɞ ȼɏɄ); ܪ௧ – ɧɚɩɨɪ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɱёɬɧɨɦɭ ɪɚɫɯɨɞɭ. 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
 
ɉɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɨɬɪɚɠɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
 

 
Ɋɢɫɭɧɨɤ2.3 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 
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Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɦɟɫɹɰ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ ɜ ɤɨɬɨɪɨɦ 
ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɫɬɚɧɨɜɢɬɫɹ ɦɟɧɶɲɟ ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ (ɚɜɝɭɫɬ). ɉɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 6 ɦɟɫɹɰɚ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɪɚɛɨɬɚɟɦ ɫ ɦɨɳɧɨɫɬɶɸ ɪɚɜɧɨɣ ɦɨɳɧɨɫɬɢ ȼɏɄ. 

 
2.2.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) ɹɜɥɹɟɬɫɹ 

ɩɨ ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ - ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ 
ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ʜʞʢ = ͹Ͳ ˏ ɢ ܸː = ͶͲ ˍˏଷ. 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳʒЭʠ௧ = ܳ˒.˄௧ − ܳ˅ˇ˘௧ ;            (2.4) 
 

ɝɞɟ ܳ˒.˄௧  – ɩɨ ɮɨɪɦɭɥɟ (2.15); ܳ˅ˇ˘௧  – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 ܳ˅ˇ˘௧ ɜɚɪɶɢɪɭɟɬɫɹ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. ɉɪɢɱёɦ ɟɫɥɢ ɜɨɞɚ 

ɛɟɪёɬɫɹ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ – ܳ˅ˇ˘௧  ɢɦɟɟɬ ɡɧɚɤ «ɦɢɧɭɫ». 
Ɋɚɫɯɨɞ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ 

ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 
 ܳʜʐ௧ = ܳʒЭʠ௧ + ܳ௧̠ ;             (2.5) 
 
Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 ∆ܸ௧ = ܳ˅ˇ˘௧ ∙  (2.6)             ;ݐ
 

ɝɞɟ ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ ɪɚɜɧɨɟ 2628000 ɫ. 
 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 1.2). 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ 

ɩɨɫɬɨɹɧɟɧ ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, 
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ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɢ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ 
ɦɝɧɨɜɟɧɧɨ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɪɢɫɭɧɨɤ 1.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ʑʐ.˔˓௧ݖ − ʜʐ௧ݖ − ∆ℎ;                     (2.7) 
 

ɝɞɟ ݖʑʐ.˔˓௧  – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; ݖʜʐ௧  – ɨɬɦɟɬɤɚ ɇȻ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɪɚɫɯɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ; ∆ℎ - ɩɨɬɟɪɢ ɧɚɩɨɪɚ (ɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ). 
 

Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܰ௧ = ݇𝑁 ∙ ܳ௧ ∙ ௧ܪ ,                      (2.8) 
 

ɝɞɟ ܳ௧ – ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɞɵ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ; ܪ௧ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ. 
 

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: ⎯ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ 
 ˆܰ˃˓ = ͷͲͲ ʛʑ˕; 
 ⎯ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ 
 ∇ʢʛʝ = ͸Ͷ,Ͳͳ ˏ;        
 ⎯ ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 ܸ˒ ˑˎˈˊː˞ˌ = ʹͻ,ͳʹ ˍˏଷ;  
  
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
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Ɋɢɫɭɧɨɤ 2.4 - Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɥɹ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
 
ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɚɡɟ ɢ ɩɨɤɪɵɬɢɹ 

ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɊȾɍ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ 
ɷɧɟɪɝɢɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɥɝɚ». 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɜ ɞɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɫɨɫɬɚɜɥɹɟɬ 1,5% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 7% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ˖ܰ˔˕ = ˓ܰ˃˄.˅˞˕ʒЭʠ + ˓ܰˈˊː˃ˆ˓,            (2.9) 
 

ɝɞɟ ˓ܰ˃˄.˅˞˕ʒЭʠ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 

 ˓ܰ˃˄.˅˞˕ʒЭʠ = ͹ͲͲ ʛʑ˕ 
 ˓ܰˈˊ ʒЭʠː˃ˆ˓ = ͳ,ͷ% ∙ ˓ܰ˃˄.˅˞˕ʒЭʠ = ͳͶ ʛʑ˕        (2.10) 
 
 ˖ܰ˔˕ = ˓ܰ˃˄.˅˞˕ʒЭʠ + ˓ܰˈˊː˃ˆ˓ = ͹ͲͲ + ͳͶ = ͹ͳͶ ʛʑ˕ 
 
2.2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɩɨ ɭɫɥɨɜɢɸ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɬɟɦ ɠɟ ɮɨɪɦɭɥɚɦ, ɱɬɨ ɢ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ.  
ɉɪɢɬɨɤ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɢɞɪɨɝɪɚɮɭ ɪɚɫɱёɬɧɨɝɨ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (ɬɚɛɥɢɰɚ 2.3). 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 4,39 ɦɥɪɞ. ɤȼɬ·ɱ. 
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2.3. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢɇɢɠɟɝɨɪɨɞɫɤɨɝɨ ɊȾɍ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. ˃ܰ˅˃˓ = ͺ% ˑ˕ ˓ܰ˃˄ˇˎˢ ˅˔ˈ˘ ˔˖˜ˈ˔˕˅˖ˡ˜ˋ˘ ˠˎˈˍ˕˓ˑ˔˕˃ː˙ˋˌ ːܰ˃ˆ˓ = ʹ% ˑ˕ ˓ܰ˃˄ˇˎˢ ˅˔ˈ˘ ˠˎˈˍ˕˓ˑ˔˕˃ː˙ˋˌ 

ɋɱɢɬɚɟɦ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ Ƚɗɋ: 
ܨ˓  ˈˏʒЭʠ = ͳ ∙ ˖ܰ˔˕ʒЭʠͶ ∙ ͳʹ

 

 
  Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ: 
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠͶ + ˖ܰ˔˕ʡЭʠʹ  

 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.5 
 

 
Ɋɢɫɭɧɨɤ 2.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 
 
3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɪɚɫɯɨɞɭ ɢ ɧɚɩɨɪɭ. 
ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɩɪɢ ɨɬɦɟɬɤɢ ɇɉɍ (70 ɦ), ɧɢɠɧɟɣ – ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ (64,01 ɦ). 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ: 
 ʜʒЭʠሺQʒЭʠሻ = z˅˄(V̝ ˓˃˄) − zː˄ሺQː˄ሻ − ∆h˅˔,                 (3.1) 
 

ɝɞɟ z˅˄(V̝ ˓˃˄) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ  V˔˓˃˄ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; zː˄ሺQː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ Qː˄; ∆h˅˔ –  ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɪɨɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
– ɨɝɪɚɧɢɱɟɧɢɟ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 

ɜɨɞɵ ɩɨ ɭɫɥɨɜɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (QʒЭʠ୫୧୬ = ͺͷͲ ˏଷ/˔); 
– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ: 
 N˖˔˕˓ = kN ∙ QʒЭʠ ∙ ʜʒЭʠ,                     (3.2) 
 

ɝɞɟ kN– ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ); QʒЭʠ– ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ 
ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ ɡɚɜɢɫɢɦɨɫɬɢ: 

 QʒЭʠ = QʒЭʠ୫ax ∙ √ʜʒЭʠ √ʜN˓⁄ ,                    (3.3) 

 
ɝɞɟ QʒЭʠ୫ax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɛɨɬɟ ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ H˓˃˔˚N = ͳͷ,ͳ ˏ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1 ɢ ɪɢɫɭɧɤɟ 3.1. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

       

Ɉɝɪɚɧ. ɩɨ N Ɉɝɪɚɧ. ɩɨ Q 

ɇ, ɦ 

Z ɧɛ 
(Q), 
ɦ ∆Hmax 

ɇ, ɦ 
(ɩɪɢ 
ɇɉɍ) 

Q, 
ɦ3/ɫ 

ɇ, ɦ 
(ɩɪɢ 
ɍɆɈ) 

ɇ, ɦ 
(ɩɪɢ 
ɇɪ) H, ɦ 

Q, 
ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 

19,6 55,5 5,5 14,1 20275 8,51 12,21 17,26 4777 15,1 5460 
19,6 55 5 14,6 16000 9,01 12,71 17,26 4777 14.5 5351 
19,6 54 4 15,6 10175 10,01 13,71 17,1 4822 14 5257 
19,6 53 3 16,6 6660 11,01 14,71 16,7 4937 13,5 5163 
19,6 52,5 2,5 17,1 5180 11,51 15,21 16,3 5058 13 5066 
19,6 52 2 17,6 3885 12,01 15,71 15,9 5185 12,5 4968 
19,6 51 1 18,6 1680 13,01 16,71 15,5 5319 12 4867 
19,6 50 0 19,6 0 14,01 17,71 15,1 5460 11,64 4794 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
௠௔௫ܪ  = ͳͻ,ͳ ˏ; 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ: 
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ܳ௠˓௔௫ = ͷͷͲͲ ˏଷ ˔⁄ ; 
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ: 
˓ܪ  = ͳͷ,ͳ ˏ; 
 
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
Ƚɗɋ: 

௠𝑖௡ܪ  = ͳͳ,͸Ͷ ˏ. 
 
3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 
 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɜɟɥɢɱɢɧɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ, ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫ ɛɵɥɨ ɛɵ ɛɥɢɡɤɨ ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑ܪ˒˓ˈˇ. 

Ⱦɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ 19,1 ɦ ɜɵɛɢɪɚɸɬɫɹ ɫɥɟɞɭɸɳɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ: 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-20ȼ; 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
ɉɅ-20ȼ: 
 ு೘𝑖೙ு˒˓ˈˇ = ଵଵ,଺ସଶ଴ = Ͳ,ͷͺ > Ͳ,ͷ                                                                         (3.4) 

 
ɍ ɜɫɟɯ ɬɭɪɛɢɧ ɜɵɩɨɥɧɹɬɫɹ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ. ȼ ɬɚɛɥɢɰɟ 3.2 ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɩɨɞɯɨɞɹɳɢɯ ɩɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɦ 
ɭɫɥɨɜɢɹɦ. 

 
Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ 
Ɍɭɪɛɢɧɚ 
ɉɅ20–ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɇɩɪɟɞ 20 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
H୫୧୬ H୫ax⁄  0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ nଵ଴′ , ˏˋː−ଵ 146 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɪ.ɬ.  0,920 

Ɋɚɫɯɨɞ ɜ ɪ.ɬ. Q୫ax′ , ˎ ˔⁄  1840 

ɦɨ
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.2 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ 

D'1ɦ, ɦ 0,5 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ʜˏ, ˏ 10 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ 

νˏɦ2/ɫ 1,01 

 
Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɸɬɫɹ 

ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 
ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 
 η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ ∙ √DభˏDభఱ √ʜˏʜN˓భబ √νːνˏఱ );                                (3.5) 

 
ɝɞɟ ηˏ, Dଵˏ, ʜˏ– ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ). Dଵ, ʜN˓– ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; νˏ, νː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 N˃ = ͻ,ͺͳQଵ˓/ DଵଶHN˓√HN˓η˕ηˆ ;            (3.6) 

 
ɝɞɟ Qଵ˓′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ𝜂ˆ = Ͳ,ͻ͹). 

 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 Z′a = Nˆˠ˔˖˔˕Na ;                     (3.7) 

 
ɝɞɟ Nˆˠ˔˖˔˕ = ͹ͳͶ Ɇȼɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ′௔ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɜ 
ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ܼ௔. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

Ɍ



25 
 

 
ɉɨɫɥɟ ɱɟɝɨ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 Na = N˖˔˕Za ;          (3.8) 

 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ;         (3.9) 

 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ. 

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ɝɥɚɜɧɭɸ 
ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɱɢɫɥɢɜ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆ ;            (3.10) 

 ݊′ூ˓˃˔˚ = ௡˔∙஽భ√ு˓˃˔˚∙∆ ;            (3.11) 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆ ;            (3.12) 

 
ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 

 
ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = 𝑁˃ଽ,଼ଵ∙஽భమ∙ுభ˓,ఱ∙𝜂ˆ ˔˓ ;            (3.13) 

 
Ɋɚɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
 ܳ′ூ௠𝑖௡ = ொ೘𝑖೙஽భమ∙√ு೘𝑖೙∙∆ = ଼ହ଴ଽమ∗√ଵଵ,଺∗ଵ,଴ସ ;         (3.14) 
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 ܳ′ூ௠௔௫ = ொ೘𝑖೙஽భమ∙√ு∙∆ = ଵଷ଴ଽమ∗√ଵଽ,ଵ∗ଵ,଴ସ ;          (3.15) 

 
ɝɞɟ ܳ௠𝑖௡ – ɪɚɫɯɨɞ ɩɪɢ ɫɚɧɢɬɚɪɧɨɦ ɩɨɩɭɫɤɟ 
 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.5) - (3.15) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.3 ɞɥɹ ɉɅ20-ȼ. 
 
Ɍɚɛɥɢɰɚ 3.3–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ20-ȼ. 

D1, ɦ 6.7 7.1 7.5 8 9 
ɬ 0.918 0,919 0,919 0,920 0,921 Na∗, ɤȼɬ 42338,7 47576,4 53120,9 60483,3 77153 Z∗˃, ɲɬ 16.8 15,0 13,4 11,8 9,3 Z˃,ɲɬ 18 16 14 12 10 Na, ɤȼɬ 39666,6 44625 51000 59500 71400 ∆ଵ 1,04 1,04 1,04 1,04 1,04 n˔∗, ɨɛ/ɦɢɧ 86.34 81,5 77,18 72,38 64,38 nୡ, ɨɛ/ɦɢɧ 85,7 83,3 78,9 71,4 62,5 n୍୫ax′ , ɨɛ/ɦɢɧ 165,33 170,25 170,29 164,31 168,69 n୍ ˓′ , ɨɛ/ɦɢɧ 144.91 149,22 149,25 144,02 147,86 n୍୫୧୬′ , ɨɛ/ɦɢɧ 128,85 132,68 132,71 128,05 131,46 Q′୍ ∙ η˕, ɦ3/ɫ 1,583 1,585 1,624 1,665 1,579 ሺQ′୍ ∙ η˕ሻୌౣa౮, ɦ3/ɫ 1,11 1,11 1,14 1,17 1,11 Q′୍ሺୌౣi౤ሻ, ɦ3/ɫ 0,708 0,630 0,565 0,496 0,5 Q′୍ሺୌౣa౮ሻ, ɦ3/ɫ 0,796 0,709 0,635 0,558 0,78 

 
ɂɫɯɨɞɹ ɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɱɟɬɚ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɭɪɛɢɧɵ 

ɉɅ20-ȼ ɫ ɞɢɚɦɟɬɪɨɦ 9 ɦ. 
 
3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 
 
3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ܼʟ.ʙ. = ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ +  ௌ,                  (3.16)ܪ
 

ɝɞɟ ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪௌ; ܪௌ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ. 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɩɪɢ ɇɉɍ; 
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2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Nɪ ɢ Hɪ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ Nɪ ɢ 

Hmin. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ 

ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ.ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
ௌܪ  = ܤ − ௓ʜʐ ଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ.        (3.17) 

 
ɝɞɟ ܤ = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ; ܪ – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼʜʐሺܳʜʐሻ; ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ 
ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, (ɞɥɹ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ܼʤ.ʞʚ. =Ͳ). 

Ɋɚɫɫɱɢɬɚɟɬɫɹ ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɉɅ20-ȼ-900 ɦ (3.17): 
ௌܪ  = ͳͲ,͵͵ − ହ଴,ସଽ଴଴ − Ͳ,͹͸ͷ ∙ ͳͷ,ͳ − ͳ,ͷ = −ʹ,ͺ ɦ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɞɥɹ ɞɜɭɯ ɞɪɭɝɢɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 

ɬɭɪɛɢɧɵ.Ɋɚɫɱɟɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6.–Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɬɭɪɛɢɧɵ 
Ɍɢɩ ɬɭɪɛɢɧɵ ɳɬ D1, ɦ Za, ɲɬ N ɚɝɪ, Ɇȼɬ n ɫɢɧɯ ɇs1 ɇs2 ɇs3 
ɉɅ50-ȼ-600 0,930 9 10 71,4 65,2 0,68 -2,8 -0,77 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɩɨɥɭɱɟɧɧɵɟ ɜɚɪɢɚɧɬɵ ɩɚɪɚɦɟɬɪɨɜ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, 

ɜɵɛɢɪɚɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ50-ȼ-900, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɩɪɢɧɢɦɚɟɬɫɹZa= 10, 
ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ncɢɧɯ= 65,2 ɨɛ/ɦɢɧ, ɬɚɤ ɤɚɤ ɄɉȾ ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɶɲɢɦ, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɜɵɲɥɨ ɧɚɢɦɟɧɶɲɟɟ. 

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.16) ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 

 ∇ܼʟ.ʙ.ଵ = ͷͲ,͵ + Ͳ,͸ͺ = ͷͲ,ͻͺ ˏ; 
 ∇ܼʟ.ʙ.ଶ = ͷͲ,Ͷ − ʹ,ͺ = Ͷ͹,͸ ˏ; 
 ∇ܼʟ.ʙ.ଵ = ͷͲ,ʹ + Ͳ,͹͹ = ͷͲ,ͻ͹ ˏ. 

 
ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ∇ܼʟ.ʙ.ɜɵɛɢɪɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ∇ܼʟ.ʙ. = Ͷ͹,͸ ɦ. 
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Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ20-ȼ-710 ɫ 
ɩɨɫɬɪɨɟɧɧɵɦ ɪɟɠɢɦɧɵɦ ɩɨɥɟɦ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 

 
3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ: 
Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͹,ͳ = ͳʹ,͵ͷ ˏ      (3.18) 
 
ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ʹʹͷ° 
 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
˒˔ܤ  = ʹ,ͻʹͺ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͹,ͳ = ʹͲ,͹ͻ ˏ          (3.19) 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 
ܮ  = Ͷ,ͺʹͺ ∙ ଵܦ = Ͷ,ͺʹͺ ∙ ͹,ͳ = ͵Ͷ,ʹͺ ˏ          (3.20) 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,ͻͳ͹ ∙ ଵܦ = ʹ,ͻͳ͹ ∙ ͹,ͳ = ʹͲ,͹ͳ ˏ       (3.21) 
 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͹,ͳ = ͳʹ,͵ͷ ˏ      (3.22) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
˃ܦ  = ͳͲ,͹Ͳ ˏ 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɬɫɹ ɛɟɬɨɧɧɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɪɢɫɭɧɨɤ 

3.2. 



29 
 

 
Ɋɢɫɭɧɨɤ 3.2 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ,ଵ∙ʛˍ˓[𝜏ˇˑ˒] )଴,ଷଷ,           (3.23) 

 
ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 

 
Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ 𝑁௡˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ଻ଵସ଴଴଺ହ,ଶ = ͳͲ,͸ ˏ,      (3.24) 

˅∗ܦ  = ቀହ,ଵ∙ଵ଴,଺ଷଶ,ହ ቁ଴,ଷଷ = ͳ,ͳͺ ˏ; 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͳ,ʹ ˏ. 
 
3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 

ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ.ɉɨ ɧɚɧɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 

Ɇɇɍ 16/1 – 40-20-3. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, 

ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ 
ɚɝɪɟɝɚɬɨɦ ȽȺ 8/1 – 40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3 ɫ 3 ɧɚɫɨɫɚɦɢ. 
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3.2.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɗȽɊ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-2ɉ 

150-4. 
 
3.3 ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ. 

 
Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1343/140-96 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 
 

Ɍɚɛɥɢɰɚ 3.7– Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Sɧɨɦ ɆȼȺ 128,7 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋɧɨɦ Ɇȼɬ 65 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,85 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 3,2 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
nɧɨɦ ɨɛ/ɦɢɧ 62,5 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ 

Xd ɨ.ɟ. 1,05 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,22 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 

ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
X”d ɨ.ɟ. 0,19 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
 
3.4 ɉɨɞɴɟɦɧɨ - ɬɪɚɧɫɩɨɪɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
ɉɨ ɦɚɫɫɟ ɪɨɬɨɪɚɩɪɢɧɢɦɚɟɬɫɹ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ400/50, 

ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ –400 ɬ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ –50 ɬ. 
ȼ ɤɚɱɟɫɬɜɟ ɩɨɞɴɟɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɢɯ ɬɪɭɛ 

ɩɪɢɧɹɬ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɝɥɚɜɧɨɝɨ ɤɪɸɤɚ – 63ɬ, 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ – 15 ɬ. 

Ⱦɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲɟɬɨɤ ɢ ɡɚɬɜɨɪɨɜ ɜɨɞɨɩɪɢɟɦɧɢɤɨɜ 
ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 150 ɬɨɧɧ.  
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɨɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ: 

1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɫɯɟɦɵ 

ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ ɪɚɫɲɢɪɟɧɢɢ 
ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ȼ ɑɟɛɨɤɫɚɪɫɤɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɬɚɧɰɢɣ 220 

ɤȼ. ɉɨ ɤɚɪɬɟ – ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «ɘɠɧɚɹ» ɧɚɩɪɹɠɟɧɢɟɦ 
220/110/35ɤȼ, ɜ 8 ɤɦ ɨɬ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ.  

ɉɨ ɭɫɥɨɜɢɹɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧɟɧɵɦɢ 
ɛɥɨɤɚɦɢ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 

ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ». ɇɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ 
ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

– ɝɟɧɟɪɚɬɨɪɵ; 
– ɨɬ ɩɨɞɫɬɚɧɰɢɢ ɇɨɜɚɹ 35/10 ɤȼ; 
– ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 

4.1. 
Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɱɟɪɬɟɠɟ 

«Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ». 
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ɌȻɅ 

ɋ.ɇ.

G

Ɍɋɇ 

Uȼɇ (Uɋɇ)  

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ 
 
4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 ܵ˓˃˔˚ = ʟ˔.ː.௖௢௦𝜑ʒ = ଻,ହ଴,଼ହ = ͺ,ͺ ʛʑ ∙ ʏ ,                                                               (4.1) 

 

ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (1% ɨɬ Ɋɝɧɨɦ), Ɇȼɬ. 
ɉɨ ɤɚɬɚɥɨɝɭ "ɘɎɈ ɂɧɞɭɫɬɪɢɹ" ɜɵɛɢɪɚɸɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-

80000/220-ɍ1,ɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220 
Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ 
ɫɨɟɞɢɧɟɧɢɹ 

ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ 

ȼɇ ɇɇ ɏɏ ɄɁ 
ɌȾɐ-80000/220-ɍ1 80000 242 13,8 Yɧ/D-11 60 280 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɪɟɯɮɚɡɧɵɣ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɢ 

ɦɚɫɥɚ ɫ ɧɟɧɚɩɪɚɜɥɟɧɧɵɦ ɩɨɬɨɤɨɦ ɦɚɫɥɚ. 
 
4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 
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S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏୡ୭ୱφʒ = Ͳ,Ͳͳ ∙ ଻଺ହ଴଴଴,଼ହ = ͺͺͲͲ ˍʑ ∙ ʏ.                                   (4.2) 

 
ɇɚ ɝɟɧɟɪɚɬɨɪ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɨɛɫɬɜɟɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ 

ɧɭɠɞ. ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ Ɍɋ3 – 1000/15 ɍ1 ɢ ɌɋɁ – 1000/10 ɍ1  
 ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɚ ɜɵɛɢɪɚɟɦ 2 ȾȽɍ ȺȾ15020ɋ-Ɍ400-2Ɋɉ 

 
4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɚ 
 
4.3.1 ȼɵɛɨɪ ɩɪɨɜɨɞɨɜ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 
 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀPˆ−P˔ːୡ୭ୱφˆ ቁ;             (4.3) 

 S∑ = ͳͲ ∙ (͸ͷ − ͸,ͷͲ,ͺͷ ) = ͸ͺͺ,ʹ ʛʑ ∙ ʏ. 
 
ɑɢɫɥɨ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = (ௌ˖˔˕−ௌ˔ː)∙ୡ୭ୱ 𝜑ଵଷହ + ͳ = ሺ଺଼଼.ଶ−଺.ହሻ଴.଼ହଵଷହ + ͳ = ͷ,͸ ≈ ͸ ˛˕.               (4.4) 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ = ଼଼ଶ଺∙√ଷ∙ଶଶ଴ = Ͳ,͵ͺͷ ˍʏ.           (4.5) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ α୧ ∙ I˓˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,͵ͺͷ = Ͳ,ͶͶͷ ˍʏ,       (4.6) 
 

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍɗ  ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ 
6×Ⱥɋ – 240/32. Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͺͺͲ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺ଺−ଵሻ∙√ଷ∙Uːˑˏ = ଼଼ଶହ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷ͸͵ ˍʏ.         (4.7) 

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ Iˇˑ˒ > I˒.˃˅: 



34 
 

Iˇˑ˒ = ͺͺͲ > I˒.˃˅ = Ͷ͸͵ - ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 
ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ.  

ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3 
 

Ɍɚɛɥɢɰɚ 4.3 - ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ R0Ɉɦ/ɤɦ ɏ0 Ɉɦ/ɤɦ b0ɋɦ/ɤɦ 

1 0,118 0,435 ʹ,͸ͲͶ ∙ ͳͲ−଺ 
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɩɪɢɧɹɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɳɟɫɬɢ 

ɨɞɧɨɰɟɩɧɵɯ ȼɅ220 ɤȼ ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ – ɉɋ «ɘɠɧɚɹ» ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 8 
ɤɦ. 

 
4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
 
Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɥɟɞɭɸɳɢɯ ɬɪɟɛɨɜɚɧɢɣ: 
 ɪɟɦɨɧɬ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɲɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
 ɜɨɡɞɭɲɧɚɹ ɥɢɧɢɹ ɨɬɤɥɸɱɚɟɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɛɥɨɤɨɜ ɨɬɤɥɸɱɚɸɬɫɹ ɨɬ Ɋɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɬɪɟɦɹ 

ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 
 ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ) ɫɜɹɡɢ ɞɜɭɯ Ɋɍ ɨɬɤɥɸɱɚɸɬɫɹ ɧɟ 

ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶɸ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɨɛɨɢɯ Ɋɍ ɢ ɧɟ ɛɨɥɟɟ ɱɟɦ ɱɟɬɵɪɶɦɹ – ɜ 
ɨɞɧɨɦ ɢɡ Ɋɍ; 

 ɨɬɤɚɡɵ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɋɍ ɜ ɧɨɪɦɚɥɶɧɨɦ ɢ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɧɟ ɞɨɥɠɧɵ 
ɩɪɢɜɨɞɢɬɶ ɤ ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɬɟɪɟ ɞɜɭɯ ɬɪɚɧɡɢɬɧɵɯ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɥɢɧɢɣ, ɚ ɬɚɤɠɟ ɨɞɧɨɜɪɟɦɟɧɧɨɦɭ ɨɬɤɥɸɱɟɧɢɸ ɧɟɫɤɨɥɶɤɢɯ ɥɢɧɢɣ, ɟɫɥɢ ɩɪɢ 
ɷɬɨɦ ɧɚɪɭɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɚɪɚɥɥɟɥɶɧɨɣ ɪɚɛɨɬɵ ɗɗɋ; 

 ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ Ɋɍ ɧɟ ɞɨɥɠɧɨ 
ɨɬɤɥɸɱɚɬɶɫɹ ɛɨɥɟɟ ɨɞɧɨɝɨ ɛɥɨɤɚ, ɚ ɜ ɪɟɦɨɧɬɧɨɦ ɪɟɠɢɦɟ Ɋɍ – ɧɟ ɛɨɥɟɟ 
ɞɜɭɯ ɛɥɨɤɨɜ, ɩɪɢ ɷɬɨɦ ɧɟ ɞɨɥɠɧɨ ɜɨɡɧɢɤɚɬɶ ɩɟɪɟɝɪɭɡɤɢ ɥɢɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɫɩɭɛɥɢɤɟ ɑɭɜɚɲɢɢ,  

ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɬɫɹ ɈɊɍ 220 ɤȼ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ [7] ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ 

ɫɢɫɬɟɦɚɦɢ ɲɢɧ (ɪɢɫ. 4.2). 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ «ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ» 

 
4.4 ɗɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 
4.4.1 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
 
Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 

 

ʒݔ = ′′ௗݔ ∙ ௎ ːˑˏమௌ ːˑˏ = Ͳ,ʹ ∙ ଵଷ,଼మ଻଺,ହ = Ͳ,Ͷͻͺ ʝˏ                                                  (4.8) 

 
ɝ

ɞ
ɟ

ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 

ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܵːˑˏ – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.3. 
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Ɋɢɫɭɧɨɤ 4.3 - ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin 

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ʒܧ  = "∗ܧ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳ͵.ͺ = ͳͷ,͸ ˍʑ 
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
ʡݔ  = ܷʙ% ∙ ܷːˑˏଶͳͲͲ ∙ ܵːˑˏ = ͺͲ.ͷ ʝˏ.  

(4.9) 

 
ɋɢɫɬɟɦɚ: 
ʠݔ  =  ܷːˑˏଶܵ

 ˍˊ = ʹͶʹଶʹͲͲ = ʹͻʹ.ͺ ʝˏ.   
(4.10) 

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
ʚݔ  = ሺݔ଴,˖ˇ ∙ ݈ ሻ݊ = ሺͲ,Ͷ͵ ∙ ͺሻ/͸ = Ͳ,ͷ͹ ʝˏ   

(4.11) 
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = Ͳ,ͺͷ ∙ ʹͶʹ = ʹͲͷ,͹ ˍʑ   

(4.12) 
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 ݇ʡ = ܷʜʜܷʑʜ = ͳ͵.ͺʹͶʹ = Ͳ,Ͳͷ.  

(4.13) 
 
Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
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ݎ̂ = ˃ʒܶ∗ݔ ,ʒ ∙ 𝜔 = Ͳ,ͶͻͺͲ,ͲͶͷ ∙ ͵ͳͶ = Ͳ,Ͳ͵ͷ ʝˏ.  
(4.14) 

ݎ̝  = ˃ʠܶݔ ,ʠ ∙ 𝜔 = ʹͻʹ,ͺ Ͳ,ͲͶͷ ∙ ͵ͳͶ = ʹͲ,͹ ʝˏ.    
(4.15) 

ݎˎ  = ௥బ,˖ˇ∙௟௡ = ଴,ଵଶ∙଼଺ = Ͳ,ͳ͸ ʝˏ.                                                                     (4.16) 

ݎ̞  = Δ ௞ܲ ∙ ܷଶ˄ܵːˑˏଶ = Ͳ,ʹ ∙ ʹͶʹଶͺͲଶ = ͳ, ͺ͵ ʝˏ.  
(4.17) 

 
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ (4.4-4.6) ɫ ɜɧɟɫёɧɧɵɦɢ ɜ RastrWin 
ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ. 

 

 
 

Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.5 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 
 

 
 

Ɋɢɫɭɧɨɤ 4.6 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 
 

Ɍɚɛɥɢɰɚ 4.4 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 
 
 
 
 
 

 
4.4.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ȼ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ 

ɫɨɞɟɪɠɢɬɫɹ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ. ȼɵɛɨɪ ɢ ɪɚɫɱёɬ 
ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ – ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɥɸɛɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ⱥɩɩɚɪɚɬɵ ɢ ɩɪɨɜɨɞɧɢɤɢ 
ɞɨɥɠɧɵ:  

№ ɫɨɫɬ. Ɍɢɩ ˒ܫ .଴ 

1 3ɮ 77,9 
1 3ɮ 7,87 
1 1ɮ 4,67 
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1)  ɞɥɢɬɟɥɶɧɨ ɩɪɨɜɨɞɢɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɛɟɡ ɱɪɟɡɦɟɪɧɨɝɨ ɩɨɜɵɲɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ; 

2)  ɩɪɨɬɢɜɨɫɬɨɹɬɶ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɦɭ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɦɭ ɢ ɬɟɩɥɨɜɨɦɭ 
ɞɟɣɫɬɜɢɸ ɬɨɤɨɜ ɄɁ; 

3) ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. 
 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ10 13,8 ɤȼ: 
 Iˆ,˓˃˄ ୫ax = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ Sˆ,ːˑˏ√ଷ∙Uˆ,ːˑˏ                                                (4.18) 

 Iˆ,˓˃˄ ୫ax = ͳ,Ͳͷ ∙ ͹͸,ͷ√͵ ∙ ͳ͵,ͺ = ͵ʹͲͲ ʏ; 
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220-ɍ1,ɏɅ1: 
˘˃ˏ.˄˃˓,ʡܫ  = ͳ,Ͳͷ ⋅ ܵʡ,ːˑˏ√͵ ⋅ ܷʡ,ːˑˏ = ͳ,Ͳͷ ⋅ ͺͲ√͵ ⋅ ʹͶʹ = ͳͻͳ ʏ.    (4.19) 

  
 
Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 
˘˃ˏ.˄˃˓,ʚܫ  = ܵʒଵ−ʒଵ଴√͵ ⋅ ݊ௐ ⋅ ܷːˑˏ = ͳͲ ⋅ ͹͸,ͷ√͵ ⋅ ͸ ⋅ ʹʹͲ = ͵͵Ͷ ʏ;    (4.20) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
ˉ˕˖.˄˃˓,ʚܫ  = ௌʒభ−ʒభబ√ଷ⋅ሺ௡𝑊−ଵሻ⋅௎ːˑˏ = ଵ଴⋅଻଺,ହ√ଷ⋅ହ⋅ଶଶ଴ = ͶͲͳ ʏ.                                       (4.21) 

 
4.4.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 220ɤȼ 
 
4.4.3.1 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
 
Ƚɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 
 
1) ܷːˑˏ ൒ ܷːˑˏ,˔ 
2) ːܫ ˑˏ ൒  ʒ˓˃˄ ௠௔௫ܫ
3) ˑܫ ˕ˍˎ ൒ ܫ˒ ˑ 
ʒ ˓˃˄ ௠௔௫ܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଻଺,ହ√ଷ∙ଵଷ,଼ = ͵,ʹ ˍʏ;                         (4.22) 
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ɉɨ ɤɚɬɚɥɨɝɭ «Ⱥɥɶɫɬɪɨɦ Ƚɪɢɞ» ɜɵɛɢɪɚɟɬɫɹ ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 

FKG1X. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.5. 

 
Ɍɚɛɥɢɰɚ 4.5 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ FKG1X ܷːˑˏ, ˍʑ ܷ୫ax ˓˃˄, ˍʑ ːܫ ˑˏ, ܫˑ ܣ ˕ˍˎ, ˍʏ ˒ܫ ˓ ˔ˍ˅ˑˊ, ˍʏ ̞ܫ ˈ˓ˏ, ˍʏ ݐˑ˕ˍˎ, ,ଵݐ ˔ ܿ 

20 27,5 17000 31,5 440 80 0,01 3 
 
ȼ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɟɛɭɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ. ȼ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɤɨɦɩɥɟɤɫɟ FKG1X ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɢɞёɬ ɜ ɤɨɦɩɥɟɤɬɟ. 
 𝑖˖ǯ = √ʹ ∙ ௡௢ܫ ቀͳ + ݁−బ.బభబ.రఱቁ = √ʹ ∙ ͹͹,ͻ ∙ (ͳ + ݁− బ,బభబ,బరఱ) = ͳͺͻ,ͷˍʏ;       (4.23) 

 𝑖˖ǯ < ܫ˒ ˓.˔ˍ˅ 
 ͳͺͻ,ͷ < ͶͶͲ 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
˚˔˃˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + (ˊ˓ݐ = ͹͹,ͻଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = Ͷͺͷ,ͷ ˍʏଶ ∙ ˔         (4.24) 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
ʙʜʝʛܤ  = ܫ̞ ˈ˓ˏଶ ∙ ˕ݐ = ͺͲଶ ∙ ͵ = ͳͻʹͲͲ ˍʏଶ ∙ ˔                                         (4.25) 
˚˔˃˓.ˍܤ  <  ʙʜʝʛܤ
 Ͷͺͷ,ͷ ˍʏଶ ∙ ˔ < ͳͻʹͲͲ ˍʏଶ ∙ ˔                                                                  (4.26) 
 
4.4.3.2 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɹ ɈɊɍ 220 ɤȼ 
 
Ⱦɥɹ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ ɜɵɛɢɪɚɟɦ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼɗȻ-220 ɍ1. 

ɉɚɫɩɨɪɬ ɜɵɤɥɸɱɚɬɟɥɹ ȼɗȻ-220 ɍ1 ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 4.9. 
 
 
 
 
 
 



41 
 

Ɍɚɛɥɢɰɚ 4.6 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ȼɗȻ-220 ɍ1 ܷːˑˏ, ˍʑ ܷ୫ax ˓˃˄, ˍʑ ːܫ ˑˏ, ܫˑ ܣ ˕ˍˎ, ˍʏ ˒ܫ ˓ ˔ˍ˅ˑˊ, ˍʏ ̞ܫ ˈ˓ˏ, ˍʏ ݐˑ˕ˍˎ, ,ଵݐ ˔ ܿ 

220 252 3150 50 125 50 0,02 3 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ: 
 𝑖˖ʠ̌ʧ = √ʹ ∙ ௡ʠʧܫ ∙ (ͳ + ݁−బ.బభ𝑇𝑎 ) = √ʹ ∙ ͹,ͺ͹ ∙ (ͳ + ݁− బ.బభబ,బరఱ) = ͳ͹,ͻ ˍʏ     (4.27) 

 
ɝɞɟ ̟ܫʠ̌ʧ – ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɱɟɪɟɡ ɜɵɤɥɸɱɚɬɟɥɶ Ɋɍ; 
 ௔ܶ = Ͳ,ͲͶͷ. 

ʠ̌ʧܫ̟  <  ʞʟ.ʠʙʑܫ
 
17,9 ɤȺ < 125 ɤȺ. 
 
ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
Ɋɚɫɱɟɬɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ: 
˚˔˃˓.ˍܤ  = ௡௢ଶܫ ∙ ʑݐ) + (ˊ˓ݐ = ͹,ͺ͹ଶ ∙ ሺͲ,Ͳʹ + Ͳ,Ͳͳሻ = ͳͺͷ ˍʏଶ˔;             (4.28) 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɟɩɥɨɜɨɣ ɢɦɩɭɥɶɫ ɜɵɤɥɸɱɚɬɟɥɹ: 
ʙʜʝʛܤ  = ܫ̞ ˈ˓ˏଶ ∙ ˕ݐ = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔;                                          (4.29) 
˚˔˃˓.ˍܤ  <  ʙʜʝʛ                                          (4.30)ܤ
 ͳͺͷ ˍʏଶ ∙ ˔ < ͹ͷͲͲ ˍʏଶ ∙ ˔. 
 
4.4.3.3 ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ 220 ɤȼ 
 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ ɊɇȾɁ-

220/3150 ɍɏɅ1 Ɇɍ3(«Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ»). ɉɚɫɩɨɪɬ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 4.7. 

 
Ɍɚɛɥɢɰɚ 4.7 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɊɇȾɁ-220/3150 ɍɏɅ1 ܷːˑˏ, ˍʑ ܷ୫ax ˓˃˄, ˍʑ ːܫ ˑˏ, ܫ˒ ܣ ˓ ˔ˍ˅ˑˊ, ˍʏ ̞ܫ ˈ˓ˏ, ˍʏ ݐʡʜ, ,ʡʖݐ ˔ ܿ 

220 252 3150 80 125 3 1 
 
ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 220 ɤȼ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 

ɭɫɬɨɣɱɢɜɨɫɬɶ: 
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ʙʜʝʛʜʝʕܤ = ʡʔʟʛଶܫ ሺݐʡʜሻ = ͳʹͷଶ ∙ ͵ = Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔;                                (4.31) 
ʙʜʝʛʖʏʖܤ  = ʡʔʟʛଶܫ ሺݐʡʖሻ = ͳʹͷଶ ∙ ͳ = ͳͷ͸ʹͷ ˍʏଶ ∙ ˔;                                 (4.32) 
˚˔˃˓ʙܤ  <  ;ʙʜʝʛܤ
 ͳͺͷ ˍʏଶ ∙ ˔ < Ͷ͸ͺ͹ͷ ˍʏଶ ∙ ˔; 
ʠ̌ʧܫ̟  <  ʞʟ.ʠʙʑܫ
 
17,9 ɤȺ < 100 ɤȺ. 
 
4.4.3.4 ȼɵɛɨɪ Ɉɉɇ 
 
ɉɨ ɉɍɗ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 220 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɲɢɧɧɨɝɨ 
ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ Ɉɉɇ-220 
ɩɪɨɢɡɜɨɞɫɬɜɚ «Ɂɚɜɨɞ ɷɧɟɪɝɨɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ». 
  



43 
 

5 ɍɫɬɪɨɣɫɬɜɨ ɊɁɢȺ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɳɢɳɟɧɨ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ ɢ ɨɫɧɚɳɟɧɨ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɷɥɟɤɬɪɨɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 Ɋɚɫɫɦɨɬɪɢɦ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ Ƚɗɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɈɊɍ ɢ Ʌɗɉ. 
 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ[17] ɩɪɢɧɢɦɚɸɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 1343/140-96 – 76,5 ɆȼȺ: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ 

ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ 
 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ. 
 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ 

ɦɟɠɞɭɮɚɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ); 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ (ɩɨɬɟɪɹ ɩɢɬɚɧɢɹ ɢɥɢ ɩɨɥɨɦɤɚ 

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
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 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 

 ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 

 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 
 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

ɄɁ); 
Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ); 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ (ɨɬ ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɍɊɈȼ 220ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 
 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 
 
5.2 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
 
5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ.<Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜ = ͵ʹͲ͵ ʏ. 
ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
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ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵ʹͲ͵ = ͳ͸Ͳ,ͳͷ ʏ,                           (5.1) 
 

ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳ͸Ͳ,ͳͷ = ͵ʹͲ,͵ ʏ,                                            (5.2) 
 

ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ:  
ܫ̝  ˓଴ = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͵ʹͲ͵ = ͶͺͲ,ͷ ʏ; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ்ܭ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ,                                                             (5.3)ܫ
 

ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

ʛʏʙʠܫ  = ாʒ′′௑೏′′ ∙ ʜܫ = ଵ,଴ଷ଴,ଵଽ ∙ ͵ʹͲ͵ = ͳ͹͵͸Ͷ ʏ,                                              (5.4) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳ͹͵͸Ͷ = ͳ͹͵͸,Ͷ ʏ , 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                          (5.5) 
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ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ − ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 ʙʡ > ଵ଻ଷ଺,ସ∙ଶଵ଻ଷ଺ସ = Ͳ,ʹ , 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ʙʡ = Ͳ,͵. 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ =0,5,                                  (5.6) 

 
Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ,                                                                              (5.7) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 

ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
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5.2.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ 
ɬɪɟɬɶɟɣ ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 
30% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼∑ ,          (5.8) 

 
ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
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 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ – ܭ
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; ்ܥ ∙ ሺߤ଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 
0,008 ɦɤɎ/ɮɚɡɭ; ܥʒሺ்ሻ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,35ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʒሺʒሻ - ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ ɫɨ ɫɬɨɪɨɧɵ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ. ɉɪɢɧɢɦɚɟɬɫɹɪɚɜɧɨɣ0,13ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ). 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 

ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 
 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ,                                                         (5.9) 

 
ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
∑ܥ  = ்ܥ + ʒܥ + ʠ˛ + ʒሺ்ሻܥ +  =ʒሺʒሻܥ
 
=0,0073+0,91+0,008+0,35=1,26 ɦɤɎ/ɮɚɡɭ,                (5.10) 
 
ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ ͳ,ʹ͸ = ͻ,ͶͶ ʏ,               (5.11) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɨ (5.8):  
 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙46600∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ଶ଺ = ͳ͸ͷ,ͳͶ ʑ, 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵ଺ହ,ଵସభయ,ఴబ,భయ = ͳ,͹ ȼ,                                     (5.12) 
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ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ܭʑ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ 
ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

ɉɪɢܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ 
ɫɬɚɬɨɪɚ: 

 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ ɨ.ɟ.,                                    (5.13) 

 
ɍɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
 
ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ȼ,                                                        (5.14) 

 
ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ,                                                        (5.15) 
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ɍɫɬɚɜɤɚɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                              (5.16)ܫ/ଶܫ
 

ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                           (5.17) 
 

ɝɞɟ ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 

ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ). 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹ ∙  ,ʜܫ
 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͸ͲͲ ɫ. 

ˍ˔˖˒ଶ∗ܫ  = √஺௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ,                                                                  (5.18) 
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ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ,                                                                     (5.19) 

ଶʞʢʠʙ∗ܫ  = Ͳ,ͳͷ ⋅  ʜ,                                                                                  (5.20)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ. 
ʓʝʞݐ  = ʹͲ/Ͳ,ͳͷଶ ≈ ͺͺͲ ɫ. 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

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

ʠʟݐ  = ଶ଴ሺூ∗మሻమ.,                                                                                              (5.21) 

 ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙  ʠʟ, (5.33)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 30 83 120 188 333 600 

 

 
Ɋɢɫɭɧɨɤ 5.3- Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ: ݐʛʗʜ = ͵Ͳ ɫ, ݐʛʏʙʠ = ͸ͲͲ ɫ. 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ ȼɅ. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙʦ = ଵଶ⋅ሺ௑ˆ+௑ʡሻ = ଵଶ⋅ሺ଺ଵ,ଵ+∙଴,ଵଵሻ = Ͳ,ͲͲͺ ˑ. ˈ.                                (5.22) 

 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺʒ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ܺʚ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

ɥɢɧɢɣ 220ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖܫ  ൑ ଶ∙ூమ∗௄ʦ ∙ ௎ʑʜ௎ʜʜ ∙ ːܫ ˑˏ = ଶ∙଴.଴଴଼ଵ,ଷ ∙ ଶସଶଵଷ,଼ = Ͳ,ʹͳͷ ∙ ːܫ ˑˏ        (5.23) 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖܫ  ൑ ଶሺଶሻʙʦܫ = ͳʹ ⋅ ሺܺˆ + ܺʡ + ܺʚሻ = = ଵଶ⋅ሺ଴,ଵଵ+଺ଵ,ଵ+଴,଴଴଼ሻ = Ͳ,ͲͲͺ ɨ.ɟ.                                                            (5.24) 
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Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ ⋅  ʜ,                                                         (5.25)ܫ

 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = ͻ,Ͳ ɫ. 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʞʢʠʙܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳ ⋅  ʜ,                                                                       (5.26)ܫ

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 
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Ɋɢɫɭɧɨɤ 5.4 - ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹ ⋅  ʜʝʛ.                                                                 (5.27)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡʜ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸ ȼ,                                                       (5.28) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I 
ɢ II  ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III  ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1 ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. ܼଵ,ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺ ⋅ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͸͸,ͷͷ + ଴,ସ଼ ∙ ͵,Ͷͺ = ͷ͵,ͻ Ɉɦ,             (5.29) 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଻଺,ହ଼଴ + ଴,ସ଼ ∙ ଻଺,ହଶସଶమ ∙ ͵,Ͷͺ = Ͳ,Ͳͺͷ,                                 (5.30) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͺͷ ∙ ʹ,Ͷͻ = Ͳ,ʹͳʹ Ɉɦ,                                          (5.31) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʒ = ଵଷ,଼మ଻଺,ହ = ʹ,Ͷͻ. 

 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ʹͳʹ ∙ యఱబబఱభయ,ఴబ,భ = ͳ,Ͳ͹ Ɉɦ.                                              (5.32) 

 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܼଵ = ͳ,ͳ Ɉɦ. 
Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɸɬ ɭɫɬɚɜɤɭ 30 Ɉɦ/ɫɟɤ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ଷଶ଴ଷ = ʹ,Ͷͻ Ɉɦ,                                                    (5.33) 

 
ɝɞɟ ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 

 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 
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ܫ̠ = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤʤ −଴,ଽହ௑೏ = మ∙భయలఴవఱబ −଴.ଽହଵ,଴ସ = ͳ,ͺͷ ʏ,                                                  (5.34) 

 
ɝɞɟ ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଵ,଼ହ = Ͳ,ͷͳ͵  ɨ.ɟ.,                                                  (5.35) 

˗.˓ˆ˃𝜑ːݏ݋ܿ  = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼ହ଴,ଽହ∙ଵ,଼ହ = Ͳ,ͶͺͶ.                                                 (5.36) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 𝜑ː˃ˆ˓.˗ ≈ ͸ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ହଵଷଵ,ଵ = Ͳ,Ͷ͹ ɨ.ɟ.,                                                         (5.37) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,Ͷ͹ ∙ ଵଷ,଼మ଻଺,ହ = ͳ,ͳ͹ ʝˏ.                                          (5.38) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
 ܼʠʟ ூூ = ௓ʠ.ʖ𝐼𝐼∙௡ʡ௡ʜ = ଵ,ଵ଻∙ଷହ଴଴/ହଵଷ଼଴଴/ଵ଴଴ = ͷ,ͻ Ɉɦ,                                                 (5.39) 

 
ɍɫɬɚɜɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ܼூூ = ͸ Ɉɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳ͵ʹ ʝˏ, ܼ ʠʛூூ = Ͳ,͹ʹ Ɉɦ 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
1 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ 
ɫɨ ɫɛɪɨɫɨɦ ȺɊɁ.  

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.2.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
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.ʟ.ʠʗʒʜܫ = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ଴,ଽ଼ = ͳ,Ͳ͹ܫʜʝʛ.ʟ ʏ,                                       (5.40) 

 
ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ଵ,ଵ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଵ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ͳܫʜʝʛ.ʟ. ʏ,                                         (5.41) 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ ɬɚɛɥɢɰɚ 5.3, ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 

I/Iɧ 

 
1,1 

 
1,15 

 
1,2 

 
1,25 

 
1,3 

 
1,4 

 
1,5 

 
2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 
250 180 160 120 90 72 45 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 
Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.ʟ.ʝʡʠܫ  = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻܫʜʝʛ.ʟ. ʏ                                      (5.42) 
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Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, 

ɪɚɜɧɨɝɨʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 

 
5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 
 
ɋɨɫɬɚɜɥɹɟɬɫɹ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ, ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ Ƚ1, ɩɪɢɥɨɠɟɧɢɹ Ƚ. 
ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ2, ɩɪɢɥɨɠɟɧɢɹ Ƚ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 
ȼɵɫɨɬɚ ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 20 ɦ ɨɫɧɨɜɚɧɢɟ ɫɭɝɥɢɧɨɤ, ɦɨɳɧɨɫɬɶ 

Ƚɗɋ Nɭɫɬ=714 Ɇȼɬ ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɤ 300-1000 Ɇȼɬ, ɩɨ ɱɢɫɥɭ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ ɛɨɥɟɟ100 ɬɵɫ. 
ɱɟɥɨɜɟɤ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ ɋɉ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ȽɌɋ 
ɢɦɟɟɬ I ɤɥɚɫɫ. 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇Ƚɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 

ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ∇ʜʞʢ + ℎ௦,            (6.1) 
 

ɝɞɟ sh − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ,                                                         (6.2) 

 

ɝɞɟ %1runh − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  

seth − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
a − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III-IV − 0,4 ɦ. 
 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௩మ௅𝑔ሺௗ+଴,ହ∙∆ℎೞ೐೟ሻ ∙  (6.3)                                               , ߙݏ݋ܿ

 

ɝɞɟ wk − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2]; 
v− ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ;  
L  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  
d − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
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  ݀ = ∇ʜʞʢ−∇ʓʜʏଶ = ଻଴−ହ଴ଶ = ͳͲ ˏ.                                                                (6.4) 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (6.3): 

 ∆ℎ௦௘௧ = ʹ,͵͹ ∙ ͳͲ−଺ ∙ ʹ͵ଶ ∙ ͹ͻʹͲͻ,ͺͳ ∙ ሺͳͲ + Ͳ,ͷ ∙ Ͳሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͳ ˏ. 
 

ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ: 
 ∆ℎ௦௘௧ = ʹ,͵͹ ∙ ͳͲ−଺ ∙ ʹ͵ଶ ∙ ͹ͻʹͲͻ,ͺͳ ∙ ሺͳͲ + Ͳ,ͷ ∙ Ͳ,ͳሻ ∙ °Ͳݏ݋ܿ = Ͳ,ͳ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ 

ɷɬɨɝɨ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 𝑔௅௩మ = ଽ,଼ଵ∙଻ଽଶ଴ଶଷమ = ͳͶ͸,ͺ;                                                                              (6.5) 

𝑔௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଷ = ͻʹͳʹ,ͺ.                                                                           (6.6) 

 

ɝɞɟ t − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫɱt 216006  ). 
 

2. ɂɡ ɝɪɚɮɢɤɚɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ ɡɧɚɱɟɧɢɹɦ 𝑔௅௩మ ɢ 𝑔௧௩  

ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ 𝑔்̅௩ . 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1 
  

Ɍɚɛɥɢɰɚ 6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣 𝑣ଶܮ݃  𝑣ݐ݃ 1,76 0,022   0,076 3,95 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝑔ℎ̅௩మ = Ͳ,Ͳʹʹ ɢ 𝑔்̅௩ = ͳ,͹͸, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h

(ɦ). ℎ̅ = ͳ,ͳͺ ˏ;  
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ܶ̅ = Ͷ,ͳʹ c.  
 
4. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 

ߣ̅  = 𝑔∙்మ̅̅̅̅ଶ𝜋 = ଽ,଼ଵ∙ସ,ଵଶమଶ∙ଷ,ଵସ = ʹ͸,͸ ˏ.                                                                      (6.7) 

 
4. ȼɵɩɨɥɧɹɟɦ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ:   ݀ ൑ Ͳ,ͷ̅ߣ;  ͳͲ ˏ ൑ ͳ͵,͵ ˏ. 
 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ ɧɟ ɹɜɥɹɟɬɫɹ 

ɝɥɭɛɨɤɨɜɨɞɧɨɣ. 
 
ȼɵɩɨɥɧɢɦ ɩɪɨɜɟɪɤɭ ɡɨɧɭ ɧɚ ɦɟɥɤɨɜɨɞɧɨɫɬɶ: 
1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
 ݃݀𝑣ଶ = ͻ,ͺͳ ∙ ͳͲʹ͵ଶ = Ͳ,ͳͺͷ;  

 
 

  
2. ɂɡ ɝɪɚɮɢɤɚ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ  ɩɨ 

ɡɧɚɱɟɧɢɸ 𝑔ௗ௩మ  ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 𝑔ℎ̅௩మ  ɢ𝑔்̅௩ . 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɵɯ ɜɟɥɢɱɢɧ 

Ȼɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
݃ℎ̅𝑣ଶ  

݃ܶ̅𝑣  ݃݀𝑣ଶ  0,025 1,96 

 

ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 𝑔ℎ̅௩మ = Ͳ,Ͳʹͷ ɢ 𝑔்̅௩ = ͳ,ͻ͸, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h

(ɦ). 
 ℎ̅ = ͳ,͵ͷ ˏ;  
 ܶ̅ = Ͷ,ͷͻ c.  
 
3. ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
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ߣ̅ = ݃ ∙ ܶଶ̅̅̅̅ʹߨ = ͻ,ͺͳ ∙ Ͷ,ͷͻଶʹ ∙ ͵,ͳͶ = ͵ʹ,ͻͺ ˏ. 
 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ  ɹɜɥɹɟɬɫɹ 

ɦɟɥɤɨɜɨɞɧɨɣ. 
 
4. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧ = ͳ,͵ͷ ∙ ʹ,ͳ͹ = ʹ,ͻ͵ ˏ.                                                       (6.8) 
 

ɝɞɟ ܭ𝑖− ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 2] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 𝑔ௗ௩మ  . 

6. ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

  ℎ௥௨௡ ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = Ͳ,ͻ ∙ Ͳ,ͺ ∙ ͳ,Ͷ ∙ ͳ,ͻ ∙ ʹ,ͻ͵ = ͷ,͸ ˏ, (6.9) 
  

ɝɞɟ ݇௥ = Ͳ,ͻɢ ݇௣ = Ͳ,ͺ− ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ 
ɨɬɤɨɫɚ, ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ [2, ɬɚɛɥɢɰɚ 6 ] ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɚ ɝɪɚɜɢɣɧɨ-
ɝɚɥɟɱɧɢɤɨɜɨɟ;   ݉ = ʹ – ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ, ɬɨɝɞɚ ݇௦௣ = ͳ,Ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɩɨ [2, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡ = ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [2, ɪɢɫ. 10] ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ఒ̅ℎభ% = ଷଶ,ଽ଼ଶ,ଽଷ = ͳͳ,ʹͷ. 

 
7. Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 
 ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͹Ͳ + ͷ,͸ + Ͳ,ͳ + Ͳ,ͺ = ͹͸,ͷ ˏ.                        (6.10) 

 
6.1.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 

ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ⱦɧɚ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
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ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ȽЭɋQ : 

   ܳ˓.ˑ˔ː = ܳ௠௔௫.ˑ˔ː − ܳʒЭʠ − ܳ˃˅ = ܳ௠௔௫଴,ଵ% − ܳଵ˃ˆ˓ሺ݊ − ʹሻ − ܳˇ˓.˔ˑˑ˓= ʹͷ͸ʹͶ − ͷʹͲ ∙ ሺͳͲ − ʹሻ − ʹͷ͹ʹ = ͳͺͺͻʹ ˏଷ̝,  
(6.11) 

 

ɝɞɟ ܳ˃˅.˅ˑˇ = ௏˒ ˑˎ௧˔˓ = ସ଴∙ଵ଴వ଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ʹͷ͹ʹ ˏଷ/˔ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ 
ɜɨɞɨɫɛɪɨɫ; ܳ௠௔௫˓˃˔˚− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I ɤɥɚɫɫɚ; ܳଵ˃ˆ˓ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ܳଵ˃ˆ˓ = ͷʹͲˏଷ/˔; 

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ; ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ [𝑣ℎ] ∙ ℎʜʐ; (6.12) 

˅ݍ  = ͳ,ʹͷ ∙ Ͷ ∙ ͸,ͷ = ͵ʹ,ͷ ˏଶ ˔⁄ . 
 
ɝɞɟ ℎʜʐ = ʢʜʐߘ − ˃ːˇߘ = ͷ͸,ͷ − ͷͲ = ͸,ͷ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ Q = f(H) ɩɪɢ ܳ୫ax ˑ˔ː; [𝑣ℎ] = Ͷ ˏ ˔⁄ −ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ (ɫɭɝɥɢɧɨɤ ɜ ɨɫɧɨɜɚɧɢɢ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொ˓.ˑ˔ː௤˅ ,  

(6.13) 
ܤ   = ͳͺͺͻʹ͵ʹ,ͷ = ͷͺͳ,͵ ˏ. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  ܤ = ͸ͲͲ ˏ 
ɉɪɢɧɢɦɚɟɦ ݊ = ʹͷ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ʹͶ ɦɟɬɪɨɜ.  
ɉɪɢ ɤɨɥɢɱɟɫɬɜɟ ɡɚɬɜɨɪɨɜ ɧɚ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɟ ɛɨɥɶɲɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ, ɩɨ ɷɬɨɣ 
ɩɪɢɱɢɧɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɛɚɜɢɬɶ ɟɳɟ ɨɞɢɧ ɩɪɨɥɟɬ. 
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Ɍɚɤ ɤɚɤ ݊ > ͸, ɬɨ ɩɪɢɧɢɦɚɟɦ ɧɚ ɨɞɢɧ ɩɪɨɥɟɬ ɛɨɥɶɲɟ, ɬ.ɟ. ݊ = ʹ͸ 
ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɲɢɪɢɧɨɣ ܾ = ʹͶ ɦɟɬɪɨɜ ܤ = ͸ʹͶ ˏ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ: 
˄ߜ            ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ˄ߜ (6.14)  ,ܾ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ʹͶ ˏ, 

˄ߜ  ൒ ሺʹ,ͺͺ ÷ ͵,ͺͶሻ ˏ. 
 
ȼɵɛɢɪɚɟɦ ɬɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɫ ߜ˄ = ͵ ˏ.  
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɚ: 
ˑˎː˒ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ˄ߜ = ʹͶ ∙ ʹ͸ + ሺʹ͸ − ͳሻ ∙ ͵ = ͸ͻͻ ˏ.          (6.15) 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɡ ɮɨɪɦɭɥɵ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɦɟɬɨɞɨɦ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ 

ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 01H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ - 02H . 
଴ଵܪ  = ( ொ˓˃˔˚௠∙஻∙√ଶ∙𝑔)మయ

,                                                                                   (6.16) 

 
ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А. 
଴ଵܪ  = ( ொ˓˃˔˚௠∙஻∙√ଶ∙𝑔)మయ = ቀ ଵ଼଼ଽଶ଴,ସଽ∙଺଴଴∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,ͻͶˏ                                    (6.17) 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
଴ଶܪ  = ( ொ˓˃˔˚௠∙𝜀∙೙∙஻∙√ଶ∙𝑔)మయ

,                                                                            (6.18) 

 
ɝɞɟ n- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0. ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉೤+ሺ௡−ଵሻ∙𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ଺−ଵሻ∙଴,ସହଶ଺ ∙ ହ,ଽସଶସ = Ͳ,ͻͺ 

, 
 (6.19) 
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଴ଶܪ  = ( ொ˓˃˔˚௠∙𝜀∙೙∙஻∙√ଶ∙𝑔)మయ = ሺ ଵ଼଼ଽଶ଴,ସଽ∙଴,ଽ଼∙ଵ∙଺଴଴∙√ଶ∙ଽ,଼ଵሻଶ/ଷ = ͸,ͲͶ ˏ ,                (6.20) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − ߙ ∙ ଴ܸଶʹ ∙ ݃  , (6.21) 

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

 

଴ܸ = ܳ˓ሺߘʜʞʢ − ʓʜʏሻߘ ∙ ሺʑ + ሺ݊ − ͳሻ ∙ =ሻ˄ߜ ͳͺͺͻʹሺ͹Ͳ − ͷͲሻ ∙ ሺ͸ʹͶ + ሺʹ͸ − ͳሻ ∙ ͵ሻ = ͳ,͵ͷ ˏ/˔ .  (6.22) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͸,ͲͶ − ଵ,ଵ∙ଵ,ଷହమଶ∙ଽ,଼ଵ = ͸,Ͳ͵ ˏ .                                                                
 
Ɉɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ ɡɧɚɱɟɧɢɹ ܪ˔˕ = ͸ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ʜ˔˕ = ͹Ͳ − ͸ = ͸Ͷ ˏ (6.23) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͸Ͷ + ͳ,͸ ∙ ͸ = ͹͵,͸ ˏ. (6.24) 

  

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɩɨɥɭɱɢɜɲɢɯɫɹ ɡɧɚɱɟɧɢɣ ∇ʒʐ = ͹͵,͸ ˏ ˋ ∇ʒʒʞ = ͹͸,ͷ ˏ. ߘʒʞ = ͹͸,ͷ ɦ. 
 

6.2.3 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ 

ɬɢɩɚ Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.3. Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 
6.1. 
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Ɍɚɛɥɢɰɚ 6.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳʹˏ. 

x y x y 
1 0 11 6,0 
2 0,6 12 6,6 
3 1,2 13 7,2 
4 1,8 14 7,8 
5 2,4 15 8,4 
6 3,0 16 9,0 
7 3,6 17 9,6 
8 4,2 18 10,2 
9 4,8 19 10,8 
10 5,4 20 11,4 
    

 

 
Ɋɢɫɭɧɨɤ 6.1 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.4 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ ɡɚ ɜɨɞɨɫɥɢɜɨɦ: 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 ℎˍ˓ = √ ߙ ∙ ܳ௣ଶሺܤ + ሺ݊ − ͳሻ ∙ ʐሻଶߜ ∙ ݃య

= √ ͳ,ͳ ∙ ͳͺͺͻʹଶሺሺ͸ͲͲ + ʹͶሻ + ሺʹ͸ − ͳሻ ∙ ͵ሻଶ ∙ ͻ,ͺͳ =య Ͷ,͵Ͷ ˏ. (6.25) 
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Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
ݍ  = ܳ˓.௠௔௫ܤ˒ˑˎː = ͳͺͺͻʹ͸ͻͻ = ʹ͹ ˏଷ/˔ (6.26) 

 ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ʹ͹Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͹Ͳ − ͷͲ − Ͳሻ= ͳ,Ͷͷ ˏ, 
 
(6.27) 

 
ɝɞɟ φ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [4, 
ɬɚɛɥɢɰɚ 9-10], q – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: ℎ௖′ = 𝜑√ʹ݃ሺʜʞʢݍ − ʓʜʝ − ℎ௖′ ሻ = ʹ͹Ͳ,ͻ√ʹ ∙ ͻ,ͺͳሺ͹Ͳ − ͷͲ − ͳ,Ͷͷሻ= = ͳ,ͷ͹ ˏ; 

 

(6.28) 

ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ
=  ͳ,ͷ͹ʹ ቌ√ͳ + ͺ ∙ (Ͷ,͵Ͷͳ,ͷ͹)ଷ − ͳቍ = ͻ,ͶͶ ˏ. (6.29) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͻ,ͶͶ ˏ > ℎʜʐ = ͸,ͷͲ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
 
ȼɵɩɨɥɧɹɟɦ ɪɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 
 
6.2.5 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
˕˔ܪ  = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ

= ( ʹ͹Ͳ,Ͷͻ√ʹ ∙ ͻ,ͺͳ)మయ − ͳ,ͳ ∙ ʹ͹ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͻ,ͶͶሻଶ=  Ͷ,ͻͻ ˏ, 
(6.30) 

 
ɝɞɟ 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,49 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 
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ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͻ,ͶͶ − Ͷ,ͻͻ = ͷ,Ͷ ˏ. (6.31) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ: 
 𝑣௖ = ܳ௣ሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ ∙ ℎ′௖ = ͳͺͺͻʹሺ͸ʹͶ + ሺʹ͸ − ͳሻ ∙ ͵ሻ ∙ ͳ,ͷ͹= ͳ͹,ʹ ˏ/˔. (6.32) 

 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɩɥɨɬɢɧɵ: 
ʑߜ  = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳ͹,ʹ ∙ √ͳ,ͷ͹ = ͵,ʹ͵ ˏ. (6.33) 

 
6.2.6 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ʹ͹Ͳ,ͻ͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺͷ,Ͷ + Ͷ,ͻͻ − Ͳሻ= = ͳ,ͻͷˏ; (6.34) 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ = ʹ͹Ͳ,ͻ͹√ʹ ∙ ͻ,ͺͳሺͷ,Ͷ + Ͷ,ͻͻ − ͳ,ͻͷሻ= = ʹ,ͳ͸ˏ; (6.35) 

 ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ
=  ʹ,ͳ͸ʹ ቌ√ͳ + ͺ ∙ (Ͷ,͵Ͷʹ,ͳ͸)ଷ − ͳቍ = ͹,͸ͺ ˏ. (6.36) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͹,͸ͺ ˏ > ℎʜʐ = ͸,ͷ ˏ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
 
6.2.7 Ɋɚɫɱɟɬ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
ɇɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ: 
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˕˔ܪ = ቆ ቇଶ݃ʹ√݉ݍ ଷ⁄ − ଶʹ݃ሺ𝜎ℎ௖′′ሻଶݍܽ
= ( ʹ͹Ͳ,Ͷͻ√ʹ ∙ ͻ,ͺͳ)మయ − ͳ,ͳ ∙ ʹ͹ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͹,͸ͺሻଶ= Ͷ,͹ͻ ˏ. 

(6.37) 

 
ɝɞɟ 𝜎 = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ; ݉ = 0,49 ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 ℎ˔˕ = 𝜎ℎ௖′′ − ˕˔ܪ = ͳ,ͳ ∙ ͹,͸ͺ − Ͷ,͹ͻ = ͵,͸ͷ ˏ. (6.38) 

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ: 
 𝑣௖ = ܳ௣ሺܤ + ሺ݊ − ͳሻ ∙ ʐሻߜ ∙ ℎ′௖ = ͳͺͺͻʹሺ͸ʹͶ + ሺʹ͸ − ͳሻ ∙ ͵ሻ ∙ ʹ,ͳ͸= ͳʹ,ͷ ˏ/˔. (6.39) 

 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ ɩɨɫɥɟ ɫɬɟɧɤɢ: 
ʑߜ  = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ′௖ = Ͳ,ͳͷ ∙ ͳʹ,ͷ ∙ √ʹ,ͳ͸ = ʹ,͹ͷ ˏ. (6.40) 

 
6.2.8 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɩɨɫɥɟ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
 
Ɉɩɪɟɞɟɥɢɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ= ʹ͹Ͳ,ͻ͹ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ሺ͵,͸ͷ + Ͷ,͹ͻ − Ͳሻ = = ʹ,ͳ͸ˏ; (6.41) 

 ℎ௖′ = ˕˔𝜑√ʹ݃ሺℎݍ + ʜ˔˕ − ℎ௖′ ሻ= ͵ͳ,͸Ͳ,ͻ͹√ʹ ∙ ͻ,ͺͳሺʹ,͹ʹ + ͸,ͺͷ − ʹ,ͳ͸ሻ = = ʹ,ͷͳ ˏ; (6.42) 
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ℎ′′௖ = ℎ௖′ʹ ቌ√ͳ + ͺ ∙ ቆℎˍ˓ℎ௖′ ቇଷ − ͳቍ
=  ʹ,ͷͳʹ ቌ√ͳ + ͺ ∙ (Ͷ,͵Ͷʹ,ͷͳ)ଷ − ͳቍ =  ͸,͵ͻ ˏ. (6.43) 

 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͸,͵ͻ ˏ < ℎʜʐ = ͸,ͷ ˏ, ɩɪɵɠɨɤ ɡɚɬɨɩɥɟɧɧɵɣ. 
 
6.2.9 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ  

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ܳʒЭʠ − ܳˇ˓.˔ˑˑ˓= ܳ௠௔௫଴,଴ଵ% − ܳଵ˃ˆ˓ ∙ ሺ݊ − ʹሻ − ܳˇ˓.˔ˑˑ˓= ʹͺͷ͵ͷ − ͳͲ ∙ ͷʹͲ − ʹͷ͹ʹ = ʹͲ͹͸͵ ˏଷ/˔ 

(6.44) 

 

ɝɞɟ ܳˇ˓.˔ˑˑ˓ = ܳ˃˅.˅ˑˇ = ௏˒ ˑˎ௧˔˓ = ସ଴∙ଵ଴వ଺∙ଷ଴∙ଶସ∙଺଴∙଺଴ = ʹͷ͹ʹ ˏଷ/˔ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɚɜɚɪɢɣɧɵɣ 
ɜɨɞɨɫɛɪɨɫ; ܳ௠௔௫.˒ˑ˅− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ ȽɌɋ I ɤɥɚɫɫɚ; ܳଵ˃ˆ˓ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ, ܳଵ˃ˆ˓ = ͷʹͲ ˏଷ/˔; 

n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ; ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɩɨɥɧɨɟ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ. 
˅଴ଵ.˒ˑܪ  = ቆ ܳ˓.˒ˑ˅݉ ∙ ܤ ∙ √ʹ݃ቇଶ/ଷ = ( ʹͲ͹͸͵Ͳ,Ͷͻ ∙ ͸ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ

= ͸,͵͵ ˏ, (6.45) 

 
ɝɞɟ m = 0,49– ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɞɥɹ ɩɪɨɮɢɥɹ ɬɢɩɚ А; 

B – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ 
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˅଴ଶ.˒ˑܪ = ቆ ܳ˓.˒ˑ˅݉ ∙ ߝ ∙ ௡ ∙ ܤ ∙ √ʹ ∙ ݃ቇమయ

= ( ʹͳͺͲ͵Ͳ,Ͷͻ ∙ Ͳ,ͻ͹ ∙ ͳ ∙ ͸ʹͶ ∙ √ʹ ∙ ͻ,ͺͳ)మయ = ͸,Ͷͷˏ, (6.46) 

 
ɝɞɟ n- ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ, ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɩɪɟɞɩɨɥɚɝɚɟɦ ɱɬɨ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ ɧɟɬ ɢ n= 1,0. ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ߝ = Ͳ,ͻ͹. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ. 
˅ˑ˒ܪ  = ˅଴ଶ.˒ˑܪ − 𝛼∙௏బమଶ∙𝑔 ,                             (6.47) 

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

 

଴ܸ = ܳ˓ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ሺܤ + ሺ݊ − ͳሻ ∙ =ሻ˄ߜ ʹͳͺͲ͵ሺ͹ͳ,Ͳ − ͷͲሻ ∙ ሺ͸ʹͶ + ሺʹ͸ − ͳሻ ∙ ͵ሻ = ͳ,Ͷͳ ˏ̝.  (6.48) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܪ  = ͸,Ͷͷ − ଵ,ଵ∙ଵ,ସଵమଶ∙ଽ,଼ଵ = ͸,͵ͷ ˏ .         (6.49) 

 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ʜ˔˕ = ͸Ͷ + ͸,͵ͷ = ͹Ͳ,͵ͷ ˏ.  (6.50) 

 
Ɍɚɤ ɤɚɤ ɢɫɯɨɞɧɚɹ ∇ʣʞʢ = ͹ͳ ˏ ɛɨɥɶɲɟ ɪɚɫɱɟɬɧɨɣ∇ʣʞʢ˓ = ͹Ͳ,͵ͷ ˏ, ɬɨ 

ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢ ɜɵɛɪɚɧɧɨɦ ȼ, ɩɪɨɩɭɫɬɢɬɶ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ 
ɜɨɡɦɨɠɧɨ. 

ɉɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͹ͳ ˏ. 
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6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. 

 
ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 

ɭɫɥɨɜɢɹɦ: 
1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɚɤ: 

 B୬୍ = ୦√ ρ˄ρ౭ሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ ,         (6.51) 

 
ɝɞɟ ߙଵ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ, ɩɪɢɧɢɦɚɟɬɫɹ 0,5; ߩ˄ ɢ ߩ௪ – ɩɥɨɬɧɨɫɬɢ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 ℎ = ʜʞʢߘ − ʞʝʓߘ = ͹Ͳ − Ͷͷ,ͷ = ʹʹ,ͷ ˏ,      (6.52) 
 

ɝɞɟ ߘʞʝʓ = ˃ːˇߘ = Ͷͷ,ͷ ˏ. 
 
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
௡ூூܤ  = 𝛾೙∙ℎ௧𝑔𝜑ሺ 𝜌˄𝜌ೢ+௡−𝛼భሻ ,          (6.53) 

 
ɝɞɟ  ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1, ߛ௡ = ͳ,ʹͷ; 

 𝜑 – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, 𝜑 = ʹ͹°. 
 

          Ɂɚɞɚɜɚɹɫɶ ɡɧɚɱɟɧɢɟɦ n, ɜɵɱɢɫɥɹɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɨ ɩɟɪɜɨɦɭ ɢ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɹɦ. 
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Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.4:    
 

Ɍɚɛɥɢɰɚ 6.4 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ܤ௡ூ  ɢ ܤ௡ூூ 
n 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 ܤ௡ூ  ௡ூூ 27,60 26,28 25,09 24,00 23,00 22,08 21,21 20,42ܤ 23,27 21,21 19,73 18,69 17,00 17,31 16,86 16,54 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɬɪɨɢɦ ɡɚɜɢɫɢɦɨɫɬɢ ȼ = f(n) (ɪɢɫɭɧɨɤ 6.2):  

 
Ɋɢɫɭɧɨɤ 6.2- Ƚɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ ܤ௡ூ ɢ ܤ௡ூூ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɫɤɨɦɚɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ 

ɨɞɧɨɜɪɟɦɟɧɧɨ ɞɜɭɦ ɭɫɥɨɜɢɹɦ, ɬɨ ɟɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɟɫɟɱɟɧɢɟɦ ɞɜɭɯ 
ɝɪɚɮɢɤɨɜ: ܤ௡ூ ɢ ܤ௡ூூ-  B = 21,3 ɦ, ݊ = Ͳ,͹, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɡɧɚɱɟɧɢɟ 
B=30,5 

 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ȼ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧɚɯ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ (ɦɟɠ 

ɫɟɤɰɢɨɧɧɵɟ ɢ ɲɜɵ-ɧɚɞɪɟɡɵ) ɢ ɜɪɟɦɟɧɧɵɟ (ɫɬɪɨɢɬɟɥɶɧɵɟ) ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ 
ɲɜɵ. ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɤɥɢɧɚɧɢɹ ɡɚɬɜɨɪɨɜ. 
ɇɚ ɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɪɚɡɪɟɡɚɸɬ ɤɚɠɞɵɣ ɛɵɤ. 
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Ⱦɟɮɨɪɦɚɰɢɨɧɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɟ ɲɜɵ ɭɫɬɪɚɢɜɚɸɬ 
ɜɟɪɬɢɤɚɥɶɧɵɦɢ ɲɢɪɢɧɨɣ 4 ɫɦ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ 
ɩɥɢɬɵ. ɒɢɪɢɧɚ ɲɜɨɜ-ɧɚɞɪɟɡɨɜ - 1 ɫɦ.  

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
 
6.3.3 Ȼɵɤɢ 
 
ɒɢɪɢɧɚ ɩɪɨɥɟɬɨɜ ܾ=20 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ 

ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12∙ ܾ ɞɨ 0,16∙ ܾ. Ɍɨɥɳɢɧɚ  ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 3 ɦ. Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭ ɛɵɤɨɜ.Ƚɨɥɨɜɧɚɹ 
ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ.  

ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɲɢɪɢɧɨɣ 0,5 ɦ, ɩɚɡɵ 
ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɸɬɫɹ ɲɢɪɢɧɨɣ 0,5 ɦ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɥɨɜɢɣ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɞɥɹ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɚɡɵ ɪɚɡɦɟɳɚɸɬɫɹ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɭ ɝɪɟɛɧɹ ɩɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ. ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ 
ɨɬ ɫɬɜɨɪɚ ɩɥɨɬɢɧɵ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɦɨɫɬ, ɩɨɷɬɨɦɭ ɝɪɟɛɟɧɶ 
ɩɥɨɬɢɧɵ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɚɜɬɨɦɨɛɢɥɶɧɭɸ ɞɨɪɨɝɭ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ, ɧɨ 
ɞɥɹ ɞɜɢɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɬɪɚɧɫɩɨɪɬɚ ɜɵɞɟɥɢɦ ɲɢɪɢɧɭ ɞɨɪɨɝɢ, ɪɚɜɧɨɣ 5 ɦ. 
Ⱦɨɪɨɝɚ  IV ɤɥɚɫɫɚ ɫ ɲɢɪɢɧɨɣ 5 ɦ ɢ ɢɦɟɸɳɚɹ 2 ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɲɢɪɢɧɨɣ 2,5 
ɦ. ȼɵɞɟɥɢɦ ɲɢɪɢɧɭ ɞɨɪɨɝɢ ɞɥɹ ɤɪɚɧɨɜɨɝɨ ɩɭɬɢ 9 ɦ. ȼ ɢɬɨɝɟ ɩɥɨɬɢɧɚ ɩɨ ɝɪɟɛɧɸ 
ɢɦɟɸɬ ɲɢɪɢɧɭ 14 ɦɟɬɪɨɜ. 

 
6.3.4 ɍɫɬɨɢ 
 
Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɸɬ 

ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ. 
 

6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ɉɪɨɞɨɥɶɧɭɸ ɝɚɥɟɪɟɸ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɪɚɡɦɟɪɨɦ ͵ × ͵,ͷ ˏ ɧɚ ɨɬɦɟɬɤɟ 51,7 ɦ. 

 
6.3.6 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 
 
6.3.6.1 ɉɨɧɭɪ 
 
ɇɚ ɝɥɢɧɢɫɬɵɯ ɢ ɫɭɝɥɢɧɢɫɬɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɚɢɜɚɸɬ 

ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɵɣ ɩɨɧɭɪ ɢɡ ɠɟɥɟɡɨɛɟɬɨɧɚ. 
 L = ሺͳ ÷ ͳ,ͷሻ ∙ H = ͳ,ʹ ∙ ͳͻ,ͷ = ʹ͵,Ͷ ˏ (6.54) 
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 H = ∇ʜʞʢ − ∇ʢʜʐ୫୧୬ = ͹Ͳ − ͷͲ,ͷ = ͳͻ,ͷ ˏ (6.55) 

 
ɝɞɟ ∇ʢʜʐ୫୧୬- ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ܳ˔˃ː.˒ = ͺͷͲ ˏଷ/˔,  ∇ʢʜʐ୫୧୬ = ͷͲ,ͷ ˏ. 

 
Ɍɨɥɳɢɧɚ ɩɨɧɭɪɚ: 
ˑː˒ߜ  = ܪ∆ ∙ ːܬߛˍ˓.௠ = ͸,ʹͳ ∙ ͳ,ʹͷͳͷ = ͳ ˏ, (6.56) 

 
ɝɞɟ ∆ܪ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɨɬ ɧɚɱɚɥɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɧɭɪɚ; ːߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܬˍ˓.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɉ, ɞɥɹ ɛɟɬɨɧɚ ܬˍ˓.௠ = ͳͷ. 

 
6.3.6.2 ɒɩɭɧɬ 
 
ɉɪɢɦɟɧɹɟɦ ɫɬɚɥɶɧɨɣ ɩɥɨɫɤɢɣ ɲɩɭɧɬ ɬɨɥɳɢɧɨɣ 10 ɦɦ. Ɋɚɫɩɨɥɚɝɚɟɦ 

ɲɩɭɧɬ ɜ ɧɚɱɚɥɟ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɬɨ ɟɫɬɶ ɜ ɧɚɱɚɥɟ ɩɨɧɭɪɚ. ܮ˛˒˖ː˕˃ = Ͳ,͵ ∙ ܪ = Ͳ,͵ ∙ ͳͻ,ͷ = ͷ,ͺͷ ˏ 
 

 

6.3.6.3 Ⱦɪɟɧɚɠ 
 
Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 

ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ 
ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɟ ɧɚ ɨɬɦɟɬɤɟ 51,7 ɦ, ɞɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɟɜ 
ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. 

 
6.3.7 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
 
6.3.7.1 ȼɨɞɨɛɨɣ 
 
ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ 

ɜɨɞɨɫɥɢɜɚ, ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ ɫ ɡɭɛɶɹɦɢ ɡɚ ɩɥɨɬɢɧɨɣ, 
ɢ ɜɬɨɪɨɣ ɜɨɞɨɛɨɣ ɡɚ ɩɟɪɜɨɣ ɫɬɟɧɤɨɣ. 

 
Ɍɨɥɳɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ ɩɨ ɪɚɫɱɟɬɭ ɪɚɜɧɚ  ߜ˅ˑˇ.ଵ = ͵,ʹ͵ ˏ; 
Ⱦɥɢɧɚ ɩɟɪɜɨɝɨ ɜɨɞɨɛɨɹ 
 ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ Ͷͳ,ʹ = ͵ʹ,ͻ ˏ; (6.57) 
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 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͻ,ͶͶ − ͳ,Ͷͷሻ = Ͷͳ,ʹ ˏ. (6.58) 

 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ ɩɪɢɧɢɦɚɟɦ  ߜ˅ˑˇ.ଶ = ʹ,͹ͷ ˏ; 
Ⱦɥɢɧɚ ɜɬɨɪɨɝɨ ɜɨɞɨɛɨɹ 
 ݈˅ˑˇ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ͵ͳ,ͳ = ʹͶ.ͺ ˏ; (6.59) 

 ݈˒˓ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ℎ௖′′ − ℎ௖′ ሻ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͹,͸ͺ − ʹ,ͳ͸ሻ = ͵ͳ,ͳ ˏ. (6.60) 

 
 ɉɪɢɦɟɧɹɟɦ ɬɪɟɯɫɥɨɣɧɵɣ ɩɥɚɫɬɨɜɵɣ ɞɪɟɧɚɠ ɩɨɞ ɜɫɟɣ ɩɥɨɳɚɞɶɸ ɜɨɞɨɛɨɹ 

ɢ ɪɢɫɛɟɪɦɵ ɬɨɥɳɢɧɨɣ 1ɦ. 
 
6.3.7.2 ɋɬɟɧɤɚ 
 
ɉɟɪɜɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ  
 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: ℎ˔˕ = ͷ,Ͷ ˏ 
ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ: 
 
 ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ ͷ,Ͷ = ͵,ͺ ˏ                                              (6.61) 
 ݉ = Ͳ,͵ͷ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 
ȼɬɨɪɚɹ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ  
 
ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ℎ˔˕ = ͵,͸ͷ ˏ 
ɒɢɪɢɧɚ ɨɫɧɨɜɚɧɢɹ ɫɬɟɧɤɢ ܽ˔˕ = ሺͲ,͸ ÷ Ͳ,͹ሻ ∙ ℎ˔˕ = Ͳ,͹ ∙ ͵,͸ͷ = ʹ,ͷ ˏ ݉ = Ͳ,͵ͷ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 
6.3.7.3 Ɋɢɫɛɟɪɦɚ ɢ ɤɨɜɲ 
 
Ɂɚ ɜɬɨɪɨɣ ɫɬɟɧɤɨɣ ɭɫɬɪɚɢɜɚɟɦ ɪɢɫɛɟɪɦɭ – ɭɱɚɫɬɨɤ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɭɸ ɞɥɹ 

ɭɫɩɨɤɨɟɧɢɹ  ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɹɟɦ ɜ ɜɢɞɟ ɤɪɟɩɥɟɧɢɹ ɢɡ ɛɟɬɨɧɧɵɯ ɢɥɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ ɩɨɪɹɞɤɟ. ȼɟɫ ɤɨɧɫɬɪɭɤɰɢɣ 
ɪɢɫɛɟɪɦɵ ɩɨ ɬɟɱɟɧɢɸ ɩɨɫɬɟɩɟɧɧɨ ɭɦɟɧɶɲɚɬɫɹ, ɨɛɵɱɧɨ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 
ɭɦɟɧɶɲɟɧɢɟɦ ɬɨɥɳɢɧɵ ɩɥɢɬ. ɉɥɢɬɵ ɛɟɬɨɧɢɪɭɸɬ ɧɚ ɦɟɫɬɟ, ɜɵɩɨɥɧɹɸɬ ɢɯ 
ɤɜɚɞɪɚɬɚɦɢ ɪɚɡɦɟɪɨɦ 15ɦ. Ɍɚɤ ɤɚɤ ɪɢɫɛɟɪɦɚ ɭɫɬɪɨɟɧɚ ɧɚ ɧɟɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ, ɬɨ ɩɨɞ ɩɥɢɬɚɦɢ ɭɫɬɪɚɢɜɚɟɦ ɨɛɪɚɬɧɵɣ ɮɢɥɶɬɪ. 

Ɍɨɥɳɢɧɚ ɩɟɪɜɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
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ଵ.˔ˋ˓ߜ = ʹ͵ ∙ ˑˇ.ଶ˅ߜ = ʹ͵ ∙ ʹ,͹ = ͳ,ͺ ˏ (6.62) 

 
Ɍɨɥɳɢɧɚ ɜɬɨɪɨɣ ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଶ.˔ˋ˓ߜ  = ʹ͵ ∙ ଵ.˔ˋ˓ߜ = ʹ͵ ∙ ͳ,ͺ = ͳ,ʹ ˏ (6.63) 

 
Ɍɨɥɳɢɧɚ ɬɪɟɬɶɟɣ  ɩɥɢɬɵ ɪɢɫɛɟɪɦɵ: 
ଷ.˔ˋ˓ߜ  = ʹ͵ ∙ ଶ.˔ˋ˓ߜ = ʹ͵ ∙ ͳ,ʹ = Ͳ,ͺ ˏ (6.64) 

 
Ʉɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɪɢɫɛɟɪɦɵ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ 

ɜɢɞɟ ɤɨɜɲɚ ɪɢɫɭɧɨɤ 6.3. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ʉɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɪɢɫɛɟɪɦɵ ɫ ɤɨɜɲɨɦ 

 
Ƚɥɭɛɢɧɚ ɤɨɜɲɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ௠௔௫ = ݇௣ ∙ 𝜗ː˓ݍ√ = ͳ,Ͳͷ ∙ √ʹ͹ʹ = ͵,ͺͷ ˏ, (6.65) 

 
ɝɞɟ ݇௣ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɦɵɜɚ ሺͳ,Ͳͷ ÷ ͳ,ͳሻ; ݍ˓ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; 𝜗ː – ɧɟ ɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɞɧɚ ɪɟɤɢ ɩɪɢ ɝɥɭɛɢɧɟ 
ɩɨɬɨɤɚ ℎʜʐ = ͳˏ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɫ ɫɰɟɩɥɟɧɢɟɦ ɫ = 20 ɤɉɚ 𝜗ː = ʹ ˏ̝. 

Ⱦɧɨ ɤɨɜɲɚ ɡɚɫɵɩɚɟɬɫɹ ɫɥɨɟɦ ɦɟɥɤɨɝɨ ɤɚɦɧɹ ɬɨɥɳɢɧɨɣ 1ɦ. ɍɤɥɨɧ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɩɪɢɧɹɬ 1:4, ɧɢɡɨɜɨɝɨ – 1:2. 

 
6.3.8 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ 

ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɨɱɟɪɬɚɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɩɪɟɞɟɥɟɧɢɟɦ ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɨɩɪɟɞɟɥɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ. 
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Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ = ͹Ͳˏ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ –  ∇ʢʜʐ୫୧୬ = ͷͲ,ͷ ˏ,  ɩɪɢ 
ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ  ܳ = ͺͷͲ ˏଷ/˔. 

 
6.3.8.1 ɉɨɫɬɪɨɟɧɢɟ ɷɩɸɪɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ 

ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ 
 
Ⱦɥɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱɟɬɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ 

ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ. ɉɚɪɚɦɟɬɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɨɩɪɟɞɟɥɢɦ ɫ ɩɨɦɨɳɶɸ 
ɩɨɫɬɪɨɟɧɢɹ ɫɯɟɦɵ. 

Ɉɩɪɟɞɟɥɢɦ ɫɨɨɬɧɨɲɟɧɢɟ ݈଴/ܵ଴, 
ɝɞɟ ݈଴ – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ; ܵ଴  – ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶ. 

ɇɚ ɪɢɫɭɧɤɟ 6.4 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

 ݈଴ = ݈ଶ−ଷ + ݈ହ−଺ + ݈଻−଼ + ଼݈−ଽ + ݈ଽ−ଵ଴= ʹ + ʹͳ,Ͷ + ͹,ʹ + ͳ,͸ + ͷ == ͵͹,ͷͳ ˏ 
 

(6.66) ܵ଴ = ଵܵ−ଶ + ܵଷ−ସ = ʹ,ͷ + ͷ,ͺͷ = ͺ,͵ͷ ˏ (6.67) 

 ݈଴ܵ଴ = ͵͹,ͷͺ,͵ͷ = Ͷ,ͷ  (6.68) 

 
Ɋɟɚɥɶɧɵɣ ɜɨɞɨɭɩɨɪ ܶ˓  ɧɚɯɨɞɢɬɫɹ ɜɧɟ ɡɨɧɵ ɞɨɫɹɝɚɟɦɨɫɬɢ, ɩɨɷɬɨɦɭ ɡɚ ܶ̌  

ɩɪɢɧɢɦɚɟɦ ܶ˃ . Ɍɚɤ ɤɚɤ ɫɨɨɬɧɨɲɟɧɢɟ ͵,Ͷ ൑ ௟బௌబ ൑ ͷ,Ͳ , ɬɨ 
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ܶ˃ = ʹ,ͷ ∙ ܵ଴ = ʹ,ͷ ∙ ͺ,͵ͷ = ʹͲ,ͻ ˏ. (6.69) 

 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɭɱɚɫɬɤɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ. ɇɚ ɪɢɫɭɧɤɟ6.5 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤ ɪɚɫɱɟɬɭ ̝ܶ ˓. 
 

 
Ɋɢɫɭɧɨɤ 6.5 – ɋɯɟɦɚ ɤ ɪɚɫɱɟɬɭ  ̝ܶ ˓ 

 ̝ܶ ˓ = ∑ ʡ݊ = ʹͲ,ͻ + ͳͺ,Ͷ + ͳ͸,Ͷ + ͳͺ,ͶͶ = ͳͺ,ͷʹ ˏ, (6.70) 

଴ߣ   = Ͳ,ͶͶ ∙ ̝ܶ ˓ = Ͳ,ͶͶ ∙ ͳͺ,ͷʹ = ͺ,ʹ ˏ, (6.71) 

 
ɝɞɟ ߣ଴- ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɜɯɨɞɟ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɜ 
ɝɪɭɧɬ ɨɫɧɨɜɚɧɢɹ ɢ ɧɚ ɜɵɯɨɞɟ ɟɝɨ ɢɡ ɨɫɧɨɜɚɧɢɹ. 

ܪ  = ∇ʜʞʢ − ∇ʢʜʐ௠𝑖௡ = ͹Ͳ − ͷͲ,ͷ = ͳͻ,ͷ ˏ. (6.72) 

 
ȼɵɩɨɥɧɹɟɦ ɝɪɚɮɢɱɟɫɤɨɟ ɩɨɫɬɪɨɟɧɢɟ ɩɨ ɦɟɬɨɞɭ ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ 

ɥɢɧɢɢ ɜ ɦɚɫɲɬɚɛ 1:1000. ɇɚ ɪɢɫɭɧɤɟ 6.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɤ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ 
ɥɢɧɢɢ. 
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Ɋɢɫɭɧɨɤ  6.6 – ɋɯɟɦɚ ɤ ɮɢɥɶɬɪɚɰɢɨɧɧɨɦɭ ɪɚɫɱɟɬɭ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
ɦɟɬɨɞɨɦ ɭɞɥɢɧɟɧɧɨɣ ɤɨɧɬɭɪɧɨɣ ɥɢɧɢɢ 

 
ȼɵɞɟɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧɢɹ ͹ ÷ ͳͲ ɹɜɥɹɟɬɫɹ ɷɩɸɪɨɣ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 
 
6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɪɚɫɱɟɬɚ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 47,5 ɦ, 

ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ = ͹Ͳˏ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ - ∇ʢʜʐ୫୧୬  = ͷͲ,ͷ ˏ,  ɩɪɢ ɩɪɨɩɭɫɤɟ ɫɚɧɢɬɚɪɧɨɝɨ ɪɚɫɯɨɞɚ  ܳ = ͺͷͲˏଷ/˔. 
 
6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ȼɟɫ 1ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɨ ɪɚɫɱɟɬɧɨɝɨ 

ɫɟɱɟɧɢɹ: 
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ˎ˒ܩ = Ȼɩɥ  gbS ܾ + ˄ߜ = ʹͶͳ,ͷ · ʹͶ · ͻ,ͺͳ · ʹ,ͶʹͶ + ͵ = ͷͲͷͶ,ͳ ˍʜ, (6.73) 

 
ɝɞɟ ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 

 b – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
Ȼ ฀ = ʹ,Ͷ ɤɇ/ˏଷ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  

ɛ - ɲɢɪɢɧɚ ɛɵɤɚ.  
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɩɥɟɱɨ ɫɢɥɵ ɜɟɫɚ 

ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ (ɬɨɱɤɚ 0), 
ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD. ȼ ɩɥɨɳɚɞɶ ɧɟ ɜɯɨɞɹɬ ɩɪɨɞɨɥɶɧɵɟ 
ɝɚɥɟɪɟɢ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɩɥɨɳɚɞɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD. 

 
Sɩɥ = ʹͶͳ,ͷ ɦ2. 
 
ȼɟɫ ɛɵɤɚ ɧɚ 1ɩ.ɦ ɨɩɪɟɞɟɥɢɦ ɤɚɤ: 
˄ܩ  = ܵ˄ · ˄ߜ Ȼ gܾ + ˄ߜ = ͸ͶͲ,ͻ · ͵ · ͻ,ͺͳ · ʹ,ͶʹͶ + ͵ = ͳ͸͹͸,͸ ˍʜ, (6.74) 

 
ɝɞɟ SȻ  = 640,9 ˏ ଶ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɛɵɤɚ. 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ = Ͳ,Ͳͷͷ · ݂ · √݂ · ݃,  (6.75) 

 
ɝɞɟ ݂ −ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b, (6.76) 

 
ɝɞɟ ܾ − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 

 ݂ = ሺ͹ͳ − ͸Ͷ + Ͳ,ͷሻ · ʹͶ = ͳͺͲ ˏଶ, 
 Qˊ = Ͳ,Ͳͷͷ · ݂ · √݂ · ݃ = Ͳ,Ͳͷͷ · ͳͺͲ · √ͳͺͲ · ͻ,ͺͳ = ͳ͵Ͳ͵ ˍʜ.  

 
(6.77) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩ.ɦ: 
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ܳ′́ = ܳˊܾ + Ɂ˄ = ͳ͵Ͳ͵ʹͶ + ͵ = Ͷͺ,͵ ˍʜ. (6.78) 

 
6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɉɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ℎଵଶʹ = ͳ ∙ ͻ,ͺͳ ∙ ʹʹ,ͷଶʹ = ʹͶͺ͵,ʹ ˍʜ, (6.79) 

 
ɝɞɟ ℎଵ = ∇ʜʞʢ − ∇˒ˑˇ = ͹Ͳ − Ͷ͹,ͷ = ʹʹ,ͷ ˏ 

 
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௪ߩ ∙ ݃ ∙ ℎଶଶʹ = ͳ ∙ ͻ,ͺͳ ∙ ͵ଶʹ = ͶͶ,ͳ ˍʜ, (6.80) 

 
ɝɞɟ ℎଶ = ∇ʢʜʐ݉𝑖݊ − ∇˒ˑˇ = ͷͲ,ͷ − Ͷ͹,ͷ = ͵ ˏ 

 
minɍɇȻ  - ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ܳ˔˃ː.˒ = ͺͷͲ ˏଷ/˔. 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ 
ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ: 

 ܹ˅ = ˅ߩ ∙ ݃ ∙ ܵ˒˓.ଵ = ͳ ∙ ͻ,ͺͳ ∙ ͳͶͺ,͵ͺ = ͳͶͷͻ,͹ ˍʜ; (6.81) 

 ܹː = ˅ߩ ∙ ݃ ∙ ܵ˒˓.ଶ = ͳ ∙ ͻ,ͺͳ ∙ ʹ,Ͳͻ = ʹͲ,ͷ ˍʜ,  
(6.82) 

 
ɝɞɟ ܵ˒˓.ଵ, ܵ˒˓.ଶ – ɩɥɨɳɚɞɢ ɷɩɸɪ ɜɟɪɬɢɤɚɥɶɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɫɢɥɵ 
ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɢ ɇȻ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ܵ˒˓.ଵ =ͳͶͺ,͵ͺ,  ܵ ˒˓.ଶ = ʹ,Ͳͻ. 

 
6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɤɨɧɬɭɪ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ. ȼɵɫɨɬɚ ɷɩɸɪɵ ɪɚɜɧɚ ɞɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ. ɇɚ ɪɢɫɭɧɤɟ 6.7 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɩɸɪɚ ɜɡɜɟɲɟɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 6.7 – ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: 

 ܹ˅ ˊ˅ = ܵ˅ˊ˅ · gw  = ͵ͺ,ʹʹ · ͳ · ͻ,ͺͳ = ͵͹Ͷ,ͻ͵ ˍʜ, (6.83) 

 
ɝɞɟ ܵ˅ˊ˅ = ͵ · ͳʹ,͹Ͷ = ͵ͺ,ʹʹˏ𝟐 – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ. 

 
6.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
 
ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɱɚɫɬɶ ɷɩɸɪɵ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɭɱɚɫɬɤɟ ͻ ÷ ͳͲ. 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳ ∙ ͻ,ͺͳ ∙ ʹͲ,ͷ = ʹͲͳ ˍʜ, (6.84) 

 

ɝɞɟ ܵˠ˒ = ସ,଺ଶ+ଷ,ଶ଺ଶ ∙ ͷ,ʹ = ʹͲ,ͷ ˏଶ – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
 
ɇɚ ɪɢɫɭɧɤɟ 6.8 ɩɪɟɞɫɬɚɜɥɟɧɚ ɷɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 6.8 - ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
6.4.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ƚɪɭɧɬ, ɨɤɚɡɵɜɚɸɳɢɣ ɞɚɜɥɟɧɢɟ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɫɨɫɬɨɢɬ ɢɡ ɫɥɨɹ 

ɧɚɧɨɫɨɜ ɬɨɥɳɢɧɨɣ 4,5 ɦ, ɫɥɨɹ ɫɭɝɥɢɧɤɚ ɫɜɟɪɯɭ ɩɥɢɬɵ ɩɨɧɭɪɚ ɬɨɥɳɢɧɨɣ 1,3 
ɦɟɬɪɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɨɣ ɬɨɥɳɢɧɨɣ 0,2 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ 
ɫɥɨɹ ɫɭɝɥɢɧɤɚ ɬɨɥɳɢɧɨɣ 2 ɦɟɬɪɚ, ɩɪɢɝɪɭɠɟɧɧɨɝɨ ɩɥɢɬɨɣ ɩɨɧɭɪɚ ɬɨɥɳɢɧɨɣ 1 ɦ. 
ɇɚ ɪɢɫɭɧɤɟ 6.9 ɩɨɤɚɡɚɧɚ ɫɯɟɦɚ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 6.9 - ɋɯɟɦɚ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ: 
 ʟː = ːߛ˅ˊ˅ · ℎː · ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ = ͳͲ ∙ Ͷ,ͷ ∙ ଶ݃ݐ (Ͷͷ − ʹͳʹ)= ʹͳ,͵ ˍʞ˃, (6.85) 

 
ɞɟ 𝜑ː = ʹͳ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ; ː10= ˅ˊ˅ߛ - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ ɛɭɞɟɬ ɪɚɜɧɚ: 
 



86 
 

ʔː = ʟː · ℎːʹ = ʹͳ,͵ ∙ Ͷ.ͷʹ = Ͷ͹,ͺ ˍʜ. (6.86) 

 
Ⱦɚɜɥɟɧɢɟ ɩɪɢɝɪɭɡɚ ɧɚɧɨɫɨɜ: 
 ʔ˒˓.ː = ːߛ˅ˊ˅ ⋅ ܵˠ˒ = ͳͲ ∙ ͳͺ,͸͹ = ͳͺ͸,͹ ˍʞ˃. (6.87) 

 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ʔˆ˓.ଵ. 
ȼ ɬɨɱɤɟ ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓.ଵ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 

ɧɚɧɨɫɨɜ, ɢ ɜɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ, ɞɚɜɥɟɧɢɹ ɪɚɜɧɹɟɬɫɹ: 
 ܲ̂ ˓.ଵ′ = ሺːߛ˅ˊ˅ · ℎː + ˅˄ߛ ˊ˅ · ℎ˒ˎሻ · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ − ʹ ∙ ˔∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ= ሺͳͲ ∙ Ͷ,ͷ + ͳͶ ∙ Ͳ,ʹሻ ∙ ଶ݃ݐ (Ͷͷ − ʹ͹ʹ) − ʹ ∙ ʹͲ∙ ݃ݐ (Ͷͷ − ʹ͹ʹ) = −͸,͸ ˍʞ˃, 

(6.88) 

 
ɝɞɟ ߛ˄˅ ˊ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎ˒ˎ – ɜɵɫɨɬɚ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ.   

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓.ଵ, ɝɞɟ ɞɟɣɫɬɜɭɟɬ ɜɟɫ 
ɧɚɧɨɫɨɜ, ɜɟɫ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ, ɢ ɜɟɫ ɝɪɭɧɬɚ ɞɚɜɥɟɧɢɹ ɪɚɜɧɹɟɬɫɹ: 
 ܲ̂ ˓.ଵ′′ = ሺːߛ˅ˊ˅ · ℎː + ˅˄ߛ ˊ˅ · ℎ˒ˎ + ˅ˊ˅ଵ.˓ˆߛ · ℎˆ˓.ଵሻ · ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ− ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑ˆ˓.ଵʹ ቁ= ሺͳͲ ∙ Ͷ,ͷ + ͳͶ ∙ Ͳ,ʹ + ͳͳ ∙ ͳ,͵ሻ ∙ ଶ݃ݐ (Ͷͷ − ʹ͹ʹ) − ʹ∙ Ͷʹ ∙ ݃ݐ (Ͷͷ − ʹ͹ʹ) = −ͳ,ʹ ˍʞ˃, 

(6.89) 

 
ɝɞɟ ߛˆ˓.ଵ˅ˊ˅  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎˆ˓.ଵ – ɜɵɫɨɬɚ ɝɪɭɧɬɚ.   

˅ˊ˅ଵ.˓ˆߛ  = ଵ.˓ˆߛ  − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ͳͺ − ሺͳ − Ͳ,͵ሻ ∙ ͳͲ = ͳͳ ˍʜ/ˏଷ, (6.90) 

 
ɝɞɟ ߛˆ˓.ଵ = ͳͺˍʜ/ˏଷ− ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ  ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ;  ݊ = Ͳ,͵ – ɉɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1ɩ.ɦ ɛɭɞɟɬ ɪɚɜɧɚ: 
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ʔˆ˓.ଵ = ܲ̂ ˓.ଵ′ + ܲ̂ ˓.ଵ′′ʹ ∙ ℎˆ˓.ଵ = −͸,͸ + ሺ−ͳ,ʹሻʹ ∙ ͳ,͵ = −ͷ,ͳ ˍʜ. (6.91) 

 
Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɹ ʔˆ˓.ଵ ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɨɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɢ 

ɧɚɩɪɚɜɥɟɧɵ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɭɸ ɫɬɨɪɨɧɭ ɨɬ ɩɥɨɬɢɧɵ ɢ ɩɨɷɬɨɦɭ ɞɚɥɟɟ ɜ 
ɪɚɫɱɟɬɚɯ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ.  ʔˆ˓.ଶ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ ɩɥɨɬɢɧɭ, ɬɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɟ 
ɫɟɱɟɧɢɟ ɪɚɫɩɨɥɨɠɟɧɨ ɧɚ ɨɬɦɟɬɤɟ 47,5 ɦ. 

 
6.4.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 
 
ɉɚɪɚɦɟɬɪɵ ɜɨɥɧ ɨɩɪɟɞɟɥɹɥɢɫɶ ɪɚɧɟɟ ɜ ɩɭɧɤɬɟ 6.1.1 
 ℎ଴ = ߨ · ℎଵ%λୢ = ͵,ͳͶ · ʹ,ͻ͵͵ʹ,ͻͺ = Ͳ,ʹͺ ˏ. (6.92) 

 
ɝɞɟ ℎଵ% - ɜɵɫɨɬɚ 1% - ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; λୢ– ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
Ɇɨɠɟɜɢɬɢɧɨɜɚ Ⱥ.Ʌ. 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ · g · ℎଵ% · ቆ̅ߨߣ + ℎ଴ʹቇ= Ͳ,ͷ ∙ ͳ ∙ ͻ,ͺͳ ∙ ʹ,ͻ͵ ∙ (͵ʹ,ͻͺ͵,ͳͶ + Ͳ,ʹͺʹ ) = ͳͷʹ,ͻ ˍʜ. (6.93) 

 
Ʌɢɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɇɉɍ: 
= ݕ  ߨߣʹ̅    − ͵ͅ hଵ% =  ͵ʹ,ͻͺʹ · ͵,ͳͶ − ͵ͅ · ʹ,ͻ͵ = Ͷ,ͳͷ ˏ. (6.94) 

 
6.4.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ 
ɝɪɚɧɹɯ ɩɥɨɬɢɧɵ, ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 47,5 ɦ ɢ  ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

ȼ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», 
ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+», ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ ɬɟɥɨ ɩɥɨɬɢɧɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ 
ɩɪɢɧɢɦɚɟɬɫɹ ɫɨ ɡɧɚɤɨɦ «+», ɩɪɨɬɢɜ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «–». 

ȼ ɬɚɛɥɢɰɟ 6.5 ɩɪɢɜɟɞɟɧɵ ɞɟɣɫɬɜɭɸɳɢɟ ɫɢɥɵ, ɢɯ ɦɨɦɟɧɬɵ ɢ ɩɥɟɱɢ. 
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Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ γf ɋɢɥɚ, 
ɤɇ 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 
ɜɨɡɞɟɣɫɬɜɢɣ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ γf, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ 1 2483,2 ĺ 2483,2 7,5 18624 

Ɍɧ 1 44,1 ĸ 44,1 1 44,1 

Wɜ 1 1459,7 Ļ 1459,7 11,41 -16655 

Wɧ 1 20,5 Ļ 20,5 13,21 270,8 
Gɩɥ 0,95 5054,1 Ļ 4801,4 1,3 -6241,8 
Gɛ 0,95 1704 Ļ 1618,8 3,02 -4888,8 

Wɜɡɜ 1 374,9 Ĺ 374,9 0 0 

Wɮ 1 201 Ĺ 201 3,85 773,85 

Eɧ 1,2 47,8 ĺ 57,36 4 229,44 

Eɩɪ.ɧ 1 186,7 Ļ 186,7 12,42 -2318,8 

Wɜɨɥɧ 1 152,9 ĺ 152,9 18 2752,2 

q’ɡ 0,9 48,3 Ļ 43,47 5,74 -249,52 

∑ 
   

7554,7   -7659,7 

 
Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
  𝜎௨௬ = − ܤܰ + ͸ · ∑ ଶܤܯ  , 
  𝜎௨௬ = − ͹ͷͷͶ,͹͵Ͳ,ͷ + ͸ · ሺ−͹͸ͷͻ,͹ሻ͵Ͳ,ͷଶ = −ʹͻ͹ ˍʞ˃ , 

(6.95) 
 

(6.96) 

 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɤɨɧɬɚɤɬɧɨɝɨ ɫɟɱɟɧɢɹ;  ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ · ݉௨ଶ − ଴ߛ · ௗ௨ܪ · ሺͳ − ݉௨ଶሻ, 
 𝜎௫௨ = −ʹͻ͹ · Ͳଶ − ͳͲ · ʹʹ,ͷ · ሺͳ − Ͳଶሻ = −ʹʹͷ ˍʞ˃, (6.97) 

 
ɝɞɟ ߛ଴ = ͳͲɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇ = ͹Ͳ − Ͷ͹,ͷ = ʹʹ,ͷ ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
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݉௨ = ݃ݐ  ,ଵߙ
ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ݃ݐ ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௨ = ௪ߛ) · ௗ௨ܪ + 𝜎௬௨) · ݉௨ = (ͳͲ ∙ ʹʹ,ͷ ∙ ሺ−ʹͻ͹ሻ) ∙ Ͳ = Ͳ.   (6.98) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ · ሺͳ + ݉௨ଶሻ + ௪ߛ · ௗ௨ܪ · ݉௨ଶ , 
 𝜎ଵ௨ = −ʹͻ͹ · ሺͳ + Ͳଶሻ + ͳͲ · ʹʹ,ͷ · Ͳଶ = −ʹͻ͹ ˍʞ˃, (6.99) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଷ௨   = ௪ߛ− · ௗ௨ܪ = −ͳͲ · ʹʹ,ͷ = −ʹʹͷ ˍʞ˃,                                          (6.100) 

 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ܤܰ − ͸ · ∑ ଶܤܯ  , 

 𝜎௬௧ = − ͹ͷͷͶ,͹͵Ͳ,ͷ − ͸ · ሺ−͹͸ͷͻ,͹ሻ͵Ͳ,ͷଶ = −ͳͻͺ,͵ ˍʞ˃, (6.101) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ଴ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ , 
 σx୲ = −ͳͻͺ,͵ · Ͳ,ͺͳଶ − ͳͲ · ͵ · ሺͳ − Ͳ,ͺͳଶሻ = −ͳͶͲ,Ͷ ˍʞ˃, (6.102) 

 
ɝɞɟ ݉௧ −ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ 0,81, ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇ = ͷͲ,ͷ − Ͷ͹,ͷ = ͵ˏ– ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜏௫௬௧ = ଴ߛ)− · ௧ௗܪ + 𝜎௧௬) · ݉௧ = −ሺͳͲ · ͵ − ͳͻͺ,͵  ሻ · Ͳ,ͺͳ= ͳ͵͸,͵ ˍʞ˃, (6.103) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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𝜎ଷ௧ = 𝜎௬௧ · ሺͳ + ݉௧ଶሻ + ଴ߛ · ௧ௗܪ · ݉௧ଶ, 
 𝜎ଷ௧ = −ͳͻͺ,͵ · ሺͳ + Ͳ,ͺͳଶሻ + ͳͲ · ͵ · Ͳ,ͺͳଶ = −͵Ͳͺ,͸  ˍʞ˃, (6.104) 

 
 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ଴ߛ− · ௗ௧ܪ = −ͳͲ · ͵ = −͵Ͳ ˍʞ˃, (6.105) 
 
6.4.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ 

ɜɨɡɞɟɣɫɬɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ. 
ɉɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ 

ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ, ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ; 

Ɉɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɟ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ: ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௟௖ = ͳ,Ͳ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ߛ௖ = Ͳ,ͻ; 
௡ߛ  · ௟௖ߛ · |𝜎ଷ| ൑ ௖ߛ · ܴ௕;                 (6.106) 
 ͳ,ʹͷ ∙ ͳ ∙ |−͵Ͳͺ,͸Ͷ| ൑ Ͳ,ͻ ∙ ʹͺͲͲ; 
 ͵ͺͷ,ͺ ˍʞ˃ ൑ ʹͷʹͲ ˍʞ˃. 
 
2. ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
  𝜎௨௬ < Ͳ;          (6.107) 
 −ʹͻ͹ ˍʞ˃ < Ͳ ˍʞ˃. 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 | 𝜎௨௬| ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ʹʹ,ͷ;       (6.108) 
 ʹͻ͹ ˍʞ˃ ൒ ͷ͸,ʹͷ ˍʞ˃. 
 
4. ȼ ɤɨɧɬɚɤɬɧɨɦ ɫɟɱɟɧɢɢ: 
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𝜎௖௨ ൑ Ͳ;          (6.109) 
 −ʹͻ͹ ˍʞ˃ ൑ Ͳ ˍʞ˃. 
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɵ – ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 

6.4.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

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

 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡, (6.110)ߛ

 
ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɞɜɢɝɚ: 
 ܴ = ˎ˒ܩ) + ˄ܩ + ܹ˅ + ܹː +ܳ′ˊ + ː.˓˒ܧ − ܹ˅ ˊ˅ − ˗ܹ) · tg 𝜑 + ܿ · 𝜔,  (6.111) 
 ܴ = ሺͷͶͶ͹,͵ + ͳ͸͸ͷ,Ͳ͹ + ͳͶͷͻ,͹ + ʹͲ,ͷ + Ͷ͵,ͷ + ͳͺ͸,͹ − ͳʹͳʹ,ͷ− ͹Ͳ͵,ʹሻ · tg ʹ͹° + ʹͲ · ͵Ͳ,ͷ = ͶͲ͵͹,͵ˍʜ/ˏ 
 

ɝɞɟ 𝜑 = ʹ͹° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɭɝɥɢɧɨɤ),  ܿ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɭɝɥɢɧɤɚ ɜ ɨɫɧɨɜɚɧɢɢ, ܿ = ʹͲ ˍʜ/ˏଶ;  𝜔 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 
1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ, 𝜔 = ˒ܤ · ͳ = ͵Ͳ,ͷ ˏଶ, 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
ܨ  = ʡʑ − ʡʜ + ːܧ + ʔ˒˓.ː + ܹ˅ ˑˎː                                                       (6.112) 
ܨ  = ʹͻͶͶ,ʹ − ͳʹʹ,͸ + ͷ͹,͵͸ + ͳͻ,͹ + ͳͷʹ,ͻ = ͵Ͳͷͳ,ͷ ˍʜ/ɦ 
 
ɍɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͶͲ͵͹,͵ · ͳ͵Ͳͷͳ,ͷ · ͳ ൒ ͳ,ʹͷ,  
 

 ͳ,͵ʹ ൒ ͳ,ʹͷ. 
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ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ.  
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ, 
ɩɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». Ɍɪɟɛɨɜɚɧɢɟɦ ɷɬɨɝɨ ɡɚɤɨɧɚ 
ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ 
ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. 
Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ 
ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɫɟɬ ɫɨɛɫɬɜɟɧɧɢɤ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  

ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɩɢɫɚɧɨ ɨɛɨɫɧɨɜɚɧɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɸ ɹɜɥɟɧɢɣ ɩɪɟɩɹɬɫɬɜɭɸɳɢɯ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 
7.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɪɚɛɨɬɧɢɤɨɜ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ 
 
Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 
 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ 

ɩɨɜɵɲɚɟɬ ɞɢɫɰɢɩɥɢɧɢɪɨɜɚɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɱɬɨ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ, ɫɧɢɠɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɥɨɦɨɤ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɧɵɯ ɧɟɲɬɚɬɧɵɯ ɫɢɬɭɚɰɢɣ, ɬɨ ɟɫɬɶ ɩɨɜɵɲɚɟɬ 
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ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ. ɍɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɪɚɛɨɬɨɞɚɬɟɥɶ. 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɑɟɛɨɤɫɚɪɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɤɥɸɱɟɜɵɟ ɡɚɞɚɱɢ: 

 ɨɩɪɟɞɟɥɹɟɬ ɰɟɥɢ, ɡɚɞɚɱɢ ɢ ɩɨɥɢɬɢɤɭ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ;  

 ɭɱɚɫɬɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫɨɨɪɭɠɟɧɢɹɯ 
ɑɟɛɨɤɫɚɪɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ;  

 ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɡɚ ɨɯɪɚɧɭ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ - ɪɚɛɨɬɨɞɚɬɟɥɶ; 
 ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. 
Ⱦɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ ɫɬɚɧɰɢɢ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ 

ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɢ ɨɯɪɚɧɚ ɬɪɭɞɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ 
ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɞɨɥɠɧɵ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɚɧɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ. 

ɂɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɦɨɝɭɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɤɚɤ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ 
ɨɬɞɟɥɶɧɵɯ ɩɪɨɮɟɫɫɢɣ, ɬɚɤ ɢ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬ. Ɉɧɢ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɟ ɦɟɠɨɬɪɚɫɥɟɜɵɯ ɢ ɨɬɪɚɫɥɟɜɵɯ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɢɩɨɜɵɯ 
ɢɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɨɜɚɧɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɢɡɥɨɠɟɧɧɵɯ ɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɡɚɜɨɞɚ - ɢɡɝɨɬɨɜɢɬɟɥɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫ ɤɨɬɨɪɵɦ ɢɦɟɸɬ ɞɟɥɨ 
ɪɚɛɨɬɧɢɤɢ, ɫ ɭɱɟɬɨɦ ɤɨɧɤɪɟɬɧɵɯ ɭɫɥɨɜɢɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɬ.ɞ. Ʉɚɠɞɨɣ 
ɢɧɫɬɪɭɤɰɢɢ ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɦɟɧɨɜɚɧɢɟ ɢ ɧɨɦɟɪ.  

Ⱦɨɥɠɧɨɫɬɧɵɟ ɞɨɤɭɦɟɧɬɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɟɣɫɬɜɭɸɳɢɯ 
ɧɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ: 

 Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ;  
 ȽɈɋɌ 12.0.230-2007 «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
 ɪɚɫɩɨɪɹɠɟɧɢɟ ɊȺɈ ȿɗɋ Ɋɨɫɫɢɢ ɨɬ 14.01.98 № 5ɪ «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 

ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»  
 ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. ɍɬɜ. 

ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 24.07.2013 №328; 
 ɊȾ153-34.0-03.301-00 – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ» 
 Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 22.07.2008 №123-ɎɁ «Ɍɟɯɧɢɱɟɫɤɢɣ 

ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɞɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɫɮɟɪɟ ɨɯɪɚɧɵ ɬɪɭɞɚ. 
Ɋɭɤɨɜɨɞɢɬɟɥɢ ɢ ɪɚɛɨɬɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟɫɭɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɝɪɚɠɞɚɧɫɤɭɸ, 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɟɜɵɩɨɥɧɟɧɢɟ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɟɫɥɢ ɷɬɨ ɦɨɝɥɨ 
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ɩɪɢɜɟɫɬɢ ɢɥɢ ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, 
ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ.  

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
7.3.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɵ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. 

Ɋɭɤɨɜɨɞɢɬɟɥɶ Ƚɗɋ ɨɛɹɡɚɧ: 
 ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;  

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

 ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

 ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɫɨɨɛɳɚɬɶ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɚɬɶ ɤɨɦɢɫɫɢɸ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ.  

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɞɟɥɶɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ (ɫɨɨɪɭɠɟɧɢɣ) ɢ 
ɪɚɡɦɟɳɟɧɧɵɯ ɜ ɧɢɯ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɟɣ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ ɧɚɡɧɚɱɟɧɧɵɯ ɞɨɥɠɧɨɫɬɧɵɯ ɥɢɰ.  

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɬɶ ɧɚ ɫɜɨɢɯ ɭɱɚɫɬɤɚɯ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ;  

 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ; 
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 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

 ɨɛɟɫɩɟɱɢɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

 ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ: ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ 
ɩɨɠɚɪɚ ɩɪɢɧɹɬɶ ɦɟɪɵ ɤ ɧɟɦɟɞɥɟɧɧɨɦɭ ɜɵɡɨɜɭ ɩɨɠɚɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, 
ɢɡɜɟɫɬɢɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 
ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ 
ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ 
ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ.  

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ (ɩɟɪɜɢɱɧɵɣ, ɩɟɪɢɨɞɢɱɟɫɤɢɟ, ɜɧɟɩɥɚɧɨɜɵɟ ɢ 

ɰɟɥɟɜɵɟ), ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
 ɫɩɟɰɢɚɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ;  
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
 ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
7.3.2 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ 
 
Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ:  
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ;  
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
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 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 
ɉɨɜɪɟɠɞɟɧɢɟ ɫɢɧɯɪɨɧɧɵɯ ɦɚɲɢɧ, ɜɵɡɜɚɧɧɨɟ ɩɪɨɛɨɟɦ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɩɨɠɚɪ ɫ ɬɹɠɟɥɵɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. ɇɚ 
ɝɟɧɟɪɚɬɨɪɚɯ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ 
ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ 
ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ 
ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ 
ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ (ɞɪɟɧɱɟɪɚɦɢ), ɨɫɶ ɤɨɬɨɪɵɯ 
ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ 
ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ 
ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. 

 
7.3.3 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ 
 
1. ɇɚ ɞɜɟɪɹɯ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɞɨɥɠɧɵ ɛɵɬɶ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɞɩɢɫɢ, ɚ ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɵɟ ɡɚɩɪɟɳɚɸɳɢɟ ɢ 
ɩɪɟɞɩɢɫɵɜɚɸɳɢɟ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

2. ɉɪɢ ɡɚɦɟɧɟ ɢɥɢ ɪɟɦɨɧɬɟ ɧɚɝɪɟɜɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɫɜɟɬɢɥɶɧɢɤɨɜ, 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɜɟɧɬɢɥɹɰɢɢ ɢ ɷɥɟɤɬɪɨɩɪɨɜɨɞɤɢ ɜ ɨɫɧɨɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ 
ɬɪɟɛɨɜɚɧɢɹ ɢɯ ɦɨɧɬɚɠɚ, ɭɫɬɚɧɨɜɤɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɡɨɧɚɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

3. ȼ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶɫɹ 
ɫɨɫɬɨɹɧɢɟ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɢ, ɤɨɬɨɪɚɹ ɛɥɨɤɢɪɭɟɬɫɹ ɫ ɡɚɪɹɞɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɨɦɢɧɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ. 

4. ɉɨɥɵ ɢ ɫɬɟɥɥɚɠɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɍɗ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ. 

5. ɉɪɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɩɨɦɟɳɟɧɢɟ ɦɨɠɟɬ 
ɨɬɚɩɥɢɜɚɬɶɫɹ ɤɚɥɨɪɢɮɟɪɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɜɧɟ ɷɬɨɝɨ 
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ɩɨɦɟɳɟɧɢɹ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɭɫɬɪɨɣɫɬɜ ɩɪɨɬɢɜ ɡɚɧɨɫɚ ɢɫɤɪ ɱɟɪɟɡ 
ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɤɚɧɚɥɵ. Ɍɪɭɛɨɩɪɨɜɨɞɵ ɩɚɪɨɜɨɝɨ ɢɥɢ ɜɨɞɹɧɨɝɨ ɨɬɨɩɥɟɧɢɹ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɩɨɦɟɳɟɧɢɣ ɞɨɥɠɧɵ ɫɨɟɞɢɧɹɬɶɫɹ ɧɚ ɫɜɚɪɤɟ. Ɂɚɩɪɟɳɚɸɬɫɹ 
ɮɥɚɧɰɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ ɢ ɭɫɬɚɧɨɜɤɚ ɜɟɧɬɢɥɟɣ. 

6. Ɋɟɦɨɧɬ ɢ ɯɪɚɧɟɧɢɟ ɤɢɫɥɨɬɧɵɯ ɢ ɳɟɥɨɱɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɞɨɥɠɧɵ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɪɚɡɧɵɯ ɩɨɦɟɳɟɧɢɹɯ. 

7. ȼ ɚɤɤɭɦɭɥɹɬɨɪɧɨɦ ɩɨɦɟɳɟɧɢɢ ɡɚɛɨɪ ɜɨɡɞɭɲɧɨ-ɝɚɡɨɜɨɣ ɫɪɟɞɵ ɩɪɢ 
ɜɟɧɬɢɥɹɰɢɢ ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɤɚɤ ɢɡ ɜɟɪɯɧɟɣ, ɬɚɤ ɢ ɢɡ ɧɢɠɧɟɣ ɟɝɨ ɱɚɫɬɢ. 

ȿɫɥɢ ɩɨɬɨɥɨɤ ɢɦɟɟɬ ɜɵɫɬɭɩɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɢɥɢ ɧɚɤɥɨɧ, ɞɨɥɠɧɚ ɛɵɬɶ 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɜɵɬɹɠɤɚ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢɡ ɤɚɠɞɨɝɨ ɨɬɫɟɤɚ ɢɥɢ ɢɡ 
ɫɚɦɨɣ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɨɬɨɥɤɚ. 

8. ɉɪɢ ɟɫɬɟɫɬɜɟɧɧɨɦ ɨɫɜɟɳɟɧɢɢ ɩɨɦɟɳɟɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɫɬɟɤɥɚ ɨɤɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɦɚɬɨɜɵɦɢ ɢɥɢ ɩɨɤɪɵɜɚɬɶɫɹ ɛɟɥɨɣ ɤɥɟɟɜɨɣ ɤɪɚɫɤɨɣ, 
ɫɬɨɣɤɨɣ ɤ ɚɝɪɟɫɫɢɜɧɨɣ ɫɪɟɞɟ. 

9. Ɋɚɛɨɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɹɥɶɧɵɯ ɥɚɦɩ ɜ ɩɨɦɟɳɟɧɢɹɯ 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɨɫɥɟ ɩɪɟɤɪɚɳɟɧɢɹ ɡɚɪɹɞɤɢ 
ɛɚɬɚɪɟɢ ɩɪɢ ɭɫɥɨɜɢɢ ɬɳɚɬɟɥɶɧɨɝɨ ɩɪɨɜɟɬɪɢɜɚɧɢɹ ɢ ɚɧɚɥɢɡɚ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ. 

10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɑɟɛɨɤɫɚɪɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɪɚɛɨɬ: 
-  ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
-  ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
-  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
-  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
-  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
- ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

 
ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
−ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
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− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ;  
− ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɑɟɛɨɤɫɚɪɫɤɨɝɨ Ƚɍ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ; 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ, ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ, 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 

 - ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 
ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 
ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 

 
7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 
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1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞ ɩɪɨɟɤɬɧɵɟ 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. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

- ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

- Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

- Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

- ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

- ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

 
Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 

ɩɟɪɢɨɞ:           
1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧыɟ        

 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);      
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1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;        

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ       
 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ 
ɤɥɚɫɫɚɦ ɨɩɚɫɧɨɫɬɢ;          
 2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          2.6
 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ
  

2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ , 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;     2.10 Ɉɪɝɚɧɢɡɚɰɢɹ 
ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɟɫɬɚɯ , ɢɦɟɸɳɢɯ 
ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 

 
7.6 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: 

 
Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 
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ܯ = 𝑁∙௤ଵ଴଴% ∙  ɬ             (7.1) ,ߩ

 
ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (788900 ɦ3) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,5= ߩ ɬ/ɦ3) 

ܯ  = ͹ͺͺͻͲͲ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͵ͷͷͲͲ,ͷ ˕ 

 
7.4.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 

ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 
 
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, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = 𝑁∙௤ଵ଴଴% ∙  ɬ                      (7.2),ߩ

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (103 ɬ) ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 

ܯ  = ͳͲ͵ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,͸ ˕ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 28023 ɬ ɥɨɦɚ 

ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,6ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ 
ɧɚ ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ 
ɱɟɪɧɵɣ ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

 
7.7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɟɛɨɤɫɚɪɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
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2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 
ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ 
ɬɟɤɭɳɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ  Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɜ ɧɚɫɟɥɟɧɧɨɦ ɩɭɧɤɬɟ – ɝ. 

ɇɨɜɨɱɟɛɨɤɫɚɪɫɤ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.2.1/2.1.11200-03«ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ 
ɢ ɫɚɧɢɬɚɪɧɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ» 
ɬɪɟɛɭɟɬɫɹ ɩɪɨɜɟɞɟɧɢɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɢɹ 
ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ: ɢɫɫɥɟɞɨɜɚɧɢɹ ɯɢɦɢɱɟɫɤɢɯ (ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ) ɢ ɮɢɡɢɱɟɫɤɢɯ (ɲɭɦ, 
ɢɧɮɪɚɡɜɭɤ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ) ɮɚɤɬɨɪɨɜ. 

Ɍɚɤɠɟ, ɫɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110-02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ 
ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ ȼɨɥɝɚ ɨɬ ɫɛɪɨɫɨɜ 
ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ ɇɨɜɨɱɟɛɨɤɫɚɪɫɤɚ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦ ɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 
2.1.4.1110-02 : 

- ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 

 
7.8 ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ ɨɬɪɚɠɟɧɵ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɚɫɩɟɤɬɵ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ 
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ɨɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ 
ɫɧɢɠɟɧɢɸ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ. 
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8 Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
8.1. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɟɚɥɢɡɚɰɢɹ ɷɧɟɪɝɢɢ - ɷɬɨ ɫɬɚɞɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɢɫɯɨɞɢɬ 

ɟё ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɧɚɤɨɩɥɟɧɚ ɢ ɟё ɪɟɚɥɢɡɚɰɢɹ ɞɨɥɠɧɚ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɦɝɧɨɜɟɧɧɨ. ȼ ɬɚɛɥɢɰɟ 8.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɨɛɴёɦɵ ɩɪɨɞɚɠ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2022 2023 2024 2025 2026 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 750 750 750 750 750 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 7250 7250 7250 7250 7250 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ•ɱ 4698000 4698000 4698000 4698000 4698000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
% 1,0 1,0 1,0 1,0 1,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 
Ɇȼɬ•ɱ 469800 469800 469800 469800 469800 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬ•ɱ 4651200 4651200 4651200 4651200 4651200 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ•ɱ 

1348 1385 1422 1457 1491 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 5224,645 5368,052 5511,458 5647,113 5778,892 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 79,697 81,885 84,073 86,142 88,152 
 
ȼɵɜɨɞ: ɞɚɧɧɚɹ ɬɚɛɥɢɰɚ ɩɨɤɚɡɵɜɚɟɬ ɨɛɴёɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɚ 

ɤɚɠɞɵɣ ɝɨɞ, ɬɚɤ ɠɟ ɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɤɚɠɞɵɣ ɝɨɞ 
ɜɨɡɪɚɫɬɚɟɬ. ɉɪɢ ɷɬɨɦ ɟɠɟɝɨɞɧɨ ɜɨɡɪɚɫɬɚɟɬ ɢ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɬɚɤ ɠɟ ɢɦɟɟɬ ɜɨɡɪɚɫɬɚɸɳɢɣ 
ɯɚɪɚɤɬɟɪ 
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8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ»,ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
- ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
- ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
- ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
- ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 

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

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɬɚɜɤɚ, 

ɬɵɫ.ɪɭɛ/Ɇɜɬ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ 

ɬɪɭɞɚ 
255,2 143,167 

ɉɪɨɱɢɟ 274,0 153,714 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  296,881 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 
Ɍɚɛɥɢɰɟ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ  

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 0,02 
Ɉɬ 6 ɞɨ 15 0,03 
Ɉɬ 16 ɞɨ 25 0,04 
ɋɜɵɲɟ 25 0,04 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ɋɭɦɦɚ, 

ɦɥɧ.ɪɭɛ. 
ɈȺɈ «ɋɈ – ȿɗɋ» 135,38ɬɵɫ.ɪɭɛ/Ɇȼɬ 75,948 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇȼɬ•ɱ 7,911 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318ɬɵɫ.ɪɭɛ/Ɇȼɬ•ɱ 2,293 

ɂɬɨɝɨ  86,153 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ȼɨɥɝɚ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.5. 
 
 
 

 
 
 
 
 



108 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 252 417 552 552 552 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 62,11 98,40 122,39 117,09 111,79 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 98,96 296,88 296,88 296,88 296,88 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

2,58 6,15 7,64 10,97 10,48 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

28,71 86,15 86,15 86,15 86,15 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 

8,65 34,61 34,61 34,61 34,61 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 454,32 939,20 1099,69 1097,72 1091,929 
 

ȼɵɜɨɞ: Ɋɨɫɬ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɯɚɪɚɤɬɟɪɟɧ ɪɨɫɬɭ ɪɚɫɯɨɞɨɜ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 
8.1) 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

52% 

7% 

29% 

1% 8% 
3% 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 
ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 
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Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫɩɢɫɵɜɚɟɬɫɹ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɨɷɬɨɦɭ ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɛɭɞɭɬ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ. ɇɚɢɦɟɧɶɲɢɟ ɡɚɬɪɚɬɵ – ɷɬɨ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ ɢ ɧɚɥɨɝ ɧɚ ɜɨɞɭ, ɬɚɤ ɤɚɤ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɩɪɨɢɫɯɨɞɢɬ 
ɩɨɫɬɟɩɟɧɧɨ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɑɟɛɨɤɫɚɪɫɤɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ 
ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 20%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 

 
Ɍɚɛɥɢɰɚ 8.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2024 2025 2026 2027 2028 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1199,7 1249,8 1297,2 1342,2 1404,7 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 57,6 1780,9 1825,9 1868,4 1928,5 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 13 13 13 13 13 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 271,3 259,2 247,1 234,9 222,8 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 1541,7 3303,1 3383,2 3458,5 3568,9 

 
ȼɵɜɨɞ: Ɋɨɫɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɛɭɫɥɨɜɥɟɧ ɜ ɨɫɧɨɜɧɨɦ ɪɨɫɬɨɦ ɇȾɋ ɢ 

ɧɚɥɨɝɨɦ ɧɚ ɩɪɢɛɵɥɶ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɩɨɫɥɟ 2023 ɝɨɞɚ ɢɞёɬ ɧɚ ɫɩɚɞ. 
 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 

ɦɨɳɧɨɫɬɢ 
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 
Ƚɪɚɮɢɤ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɍɚɛɥɢɰɚ 8.7 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2613,35 8109,38 8345,24 8695,17 8923,79 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 453,03 937,15 1097,14 1094,06 1088,43 

EBITDA (ȼɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 2160,31 7172,22 7248,1 7601,11 1835,36 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ 
ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 36 119,53 120,8 126,68 130,58 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 2124,31 7052,68 7127,29 7474,42 7704,77 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ 
ɩɪɢɛɵɥɶ,% 

20,00 20,00 20,00 20,00 20,00 

 
ȼɵɜɨɞ: ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ, ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ, ɧɟ ɫɦɨɬɪɹ ɧɚ 

ɩɨɜɵɲɟɧɢɟ ɪɚɫɯɨɞɨɜ ɢ ɧɚɥɨɝɨɜ, ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɭɜɟɪɟɧɧɵɣ ɪɨɫɬ ɱɢɫɬɨɣ 
ɩɪɢɛɵɥɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɩɨɤɚɡɚɬɟɥɟɦ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ ɢ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

 

 
Ɋɢɫɭɧɨɤ 8.2  – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ. ɪɭɛ. 

 
ɋ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɞɨ ɧɚɱɚɥɚ 2020 ɝɨɞɚ ɩɪɨɢɫɯɨɞɢɬ ɨɬɬɨɤ 

ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɤɚɤ ɜ ɧɚɱɚɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ ɢ ɦɨɳɧɨɫɬɶ 
ɧɟ ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ.  

ɋ ɧɚɱɚɥɚ 2020 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, 
ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ ɭɛɵɬɤɢ ɭɦɟɧɶɲɚɸɬɫɹ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɚɱɢɧɚɟɬ ɨɤɭɩɚɬɶɫɹ. 

ɋ 2025 ɝɨɞɚ ɩɨ ɡɚɜɟɪɲɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɩɪɟɤɪɚɳɟɧɢɸ ɨɬɬɨɤɨɜ 
ɫɪɟɞɫɬɜ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɩɪɢɛɵɥɢ ɢ ɡɚɬɪɚɬɵ 
ɧɚɱɢɧɚɸɬ ɨɤɭɩɚɬɶɫɹ. 

ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨɟɤɬɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ ɧɚ 
ɪɢɫɭɧɤɟ 8.3: 
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Ɋɢɫɭɧɨɤ 8.3  – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 

 
8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9  «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.») 

 
8.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 

Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ: 

ɚ) «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; 

ɛ)«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. 

ɜ)ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 
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Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɑɟɛɨɤɫɚɪɫɤɚɹ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2019 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
8.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 –ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɑɟɛɨɤɫɚɪɫɤɚɹ 
Ƚɗɋ ɧɚ ɪɟɤɟ ȼɨɥɝɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,60 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 78 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, 

ɦɥɧ.ɪɭɛ 
34273,083 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1, 2 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ•ɱ 0,22 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 81819,55 

 
ȼɵɜɨɞ: ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɲ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɟɧ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɦɟɧɟɟ 7 ɥɟɬ, 
ɫɬɚɧɰɢɹ ɢɦɟɟɬ ɦɚɥɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (0,22 ɪɭɛ.), ɚ ɬɚɤ ɠɟ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɢɟ ɤɚɩ. ɜɥɨɠɟɧɢɹ ( 81819,55 ɪɭɛ/ɤȼɬ). 

 
8.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9.  
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ 

ɛɸɞɠɟɬ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

1082,2 1178,3 1304,9 3078,4 3170,7 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ, 

ɦɥɧ.Ɋɭɛɥɟɣ 
207,1 275,2 271,3 259,2 247,1 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, 
ɦɥɧ.Ɋɭɛɥɟɣ 

1289,3 1453,5 1576,2 3337,6 3417,8 

 
ȼɵɜɨɞ: ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɪɨɫɬɚ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ – 
ɭɦɟɧɶɲɚɸɬɫɹ ɬ.ɤ. ɡɚɜɢɫɹɬ ɨɬ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 
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9 Ɉɰɟɧɤɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɫɥɟ 
ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ 
 

9.1 Ɂɚɤɨɧɨɞɚɬɟɥɶɧɚɹ ɛɚɡɚ 
 
1) ɇɚ ɤɚɠɞɨɦ ɷɧɟɪɝɨɨɛɴɟɤɬɟ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɩɨɫɬɨɹɧɧɵɣ ɢ 

ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ (ɨɫɦɨɬɪɵ, ɬɟɯɧɢɱɟɫɤɢɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ) 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ (ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ), ɨɩɪɟɞɟɥɟɧɵ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɢɯ ɫɨɫɬɨɹɧɢɟ ɢ ɛɟɡɨɩɚɫɧɭɸ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɥɢɰɚ, ɚ ɬɚɤɠɟ ɧɚɡɧɚɱɟɧ ɩɟɪɫɨɧɚɥ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɧɚɞɡɨɪɭ ɢ ɭɬɜɟɪɠɞɟɧɵ ɟɝɨ ɞɨɥɠɧɨɫɬɧɵɟ ɨɛɹɡɚɧɧɨɫɬɢ. 

ȼɫɟ ɷɧɟɪɝɨɨɛɴɟɤɬɵ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɜ ɫɨɫɬɚɜɟ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɩɪɨɢɡɜɨɞɫɬɜɨ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ, ɩɟɪɟɞɚɱɭ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɩɨɞɥɟɠɚɬ ɜɟɞɨɦɫɬɜɟɧɧɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɧɚɞɡɨɪɭ ɫɨ ɫɬɨɪɨɧɵ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɨɪɝɚɧɨɜ. 

2) Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɦɢɫɫɢɟɣ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɜɨɡɝɥɚɜɥɹɟɦɨɣ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɷɧɟɪɝɨɨɛɴɟɤɬɚ ɢɥɢ 
ɟɝɨ ɡɚɦɟɫɬɢɬɟɥɟɦ. ȼ ɤɨɦɢɫɫɢɸ ɜɤɥɸɱɚɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ ɢ ɫɩɟɰɢɚɥɢɫɬɵ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɥɭɠɛ ȺɈ-ɷɧɟɪɝɨ, 
ɫɩɟɰɢɚɥɢɫɬɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɩɪɟɞɩɪɢɹɬɢɣ ɷɧɟɪɝɨɧɚɞɡɨɪɚ 
(ɩɨ ɞɨɝɨɜɨɪɭ). 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɚɭɞɢɬɨɪɫɤɢɦɢ 
ɨɪɝɚɧɢɡɚɰɢɹɦɢ (ɮɢɪɦɚɦɢ). 

Ɂɚɞɚɱɚɦɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ, 
ɭɫɬɚɧɨɜɥɟɧɢɟ ɫɪɨɤɨɜ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɪ, 
ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɫɭɪɫɚ ɷɧɟɪɝɨɭɫɬɚɧɨɜɤɢ. 

ȼ ɨɛɴɟɦ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ: 
ɧɚɪɭɠɧɵɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɨɫɦɨɬɪ, ɩɪɨɜɟɪɤɚ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɢɫɩɵɬɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɭɫɥɨɜɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ (ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ, ɧɚɫɬɪɨɣɤɚ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ 
ɤɥɚɩɚɧɨɜ, ɢɫɩɵɬɚɧɢɹ ɚɜɬɨɦɚɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 
ɤɨɧɬɭɪɨɜ ɡɚɡɟɦɥɟɧɢɣ ɢ ɬ.ɩ.). 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɪɨɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɞɟɣɫɬɜɭɸɳɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɧɨ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 5 ɥɟɬ. 

Ɋɟɡɭɥɶɬɚɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɟɫɟɧɵ ɜ 
ɬɟɯɧɢɱɟɫɤɢɣ ɩɚɫɩɨɪɬ ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

3) ɉɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɩɟɪɚɬɢɜɧɵɦɢ ɨɩɟɪɚɬɢɜɧɨ-ɪɟɦɨɧɬɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 

Ɉɛɴɟɦ ɤɨɧɬɪɨɥɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ. 

ɉɨɪɹɞɨɤ ɤɨɧɬɪɨɥɹ ɞɨɥɠɟɧ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɦɟɫɬɧɵɦɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɢ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. 
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ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɨɫɦɨɬɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɷɧɟɪɝɨɨɛɴɟɤɬɚ. Ɋɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɨɜ ɞɨɥɠɧɵ ɮɢɤɫɢɪɨɜɚɬɶɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ 
ɠɭɪɧɚɥɟ. 

4) Ɋɚɛɨɬɧɢɤɢ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ ɬɟɯɧɢɱɟɫɤɢɣ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ                  ɧɚɞɡɨɪ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɞɨɥɠɧɵ:  

- ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɪɚɫɫɥɟɞɨɜɚɧɢɟ ɧɚɪɭɲɟɧɢɣ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɢ ɫɨɨɪɭɠɟɧɢɣ;  

- ɜɟɫɬɢ ɭɱɟɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ;  
- ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɫɨɫɬɨɹɧɢɟ ɢ ɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 
- ɜɟɫɬɢ ɭɱɟɬ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɵɯ ɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ; 
- ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ 
5) Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɨɪɝɚɧɨɜ ɜɟɞɨɦɫɬɜɟɧɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ ɞɨɥɠɧɵ ɛɵɬɶ: 
- ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 

ɨɛɫɥɭɠɢɜɚɧɢɸ ɢ ɪɟɦɨɧɬɭ; 
- ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɚɜɢɥ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɛɟɡɨɩɚɫɧɨɦɭ ɢ 

ɷɤɨɧɨɦɢɱɧɨɦɭ ɜɟɞɟɧɢɸ ɪɟɠɢɦɚ; 
- ɨɪɝɚɧɢɡɚɰɢɹ, ɤɨɧɬɪɨɥɶ ɢ ɨɩɟɪɚɬɢɜɧɵɣ ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɫɫɥɟɞɨɜɚɧɢɹ 

ɩɪɢɱɢɧ ɩɨɠɚɪɨɜ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɫɟɬɟɣ 
ɢ ɷɧɟɪɝɨɫɢɫɬɟɦ; 

- ɤɨɧɬɪɨɥɶ ɡɚ ɪɚɡɪɚɛɨɬɤɨɣ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɨɮɢɥɚɤɬɢɤɟ ɩɨɠɚɪɨɜ, ɚɜɚɪɢɣ ɢ ɞɪɭɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɧɚɪɭɲɟɧɢɣ ɜ ɪɚɛɨɬɟ 
ɷɧɟɪɝɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

- ɨɛɨɛɳɟɧɢɟ ɩɪɚɤɬɢɤɢ ɩɪɢɦɟɧɟɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, 
ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɢ ɧɚɞɟɠɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɫɨɨɪɭɠɟɧɢɢ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ, ɢ 
ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɤɢ ɩɪɟɞɥɨɠɟɧɢɣ ɩɨ ɢɯ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ; 

- ɨɪɝɚɧɢɡɚɰɢɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɫɨɩɪɨɜɨɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 
ɞɨɤɭɦɟɧɬɨɜ ɩɨ ɜɨɩɪɨɫɚɦ ɩɪɨɦɵɲɥɟɧɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ. 
 

9.2 ȼɧɭɬɪɟɧɧɢɟ ɥɨɤɚɥɶɧɵɟ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ ɊɭɫȽɢɞɪɨ 
    

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɫɢɫɬɟɦ. ɇɨɪɦɵ ɢ 
ɬɪɟɛɨɜɚɧɢɹ. [ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130 - 2015 ] 
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9.2.1 ɉɪɚɜɢɥɚ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ 
 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ. 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɉɌɗ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɫɥɟɞɭɸɳɚɹ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ: 

ɚ) Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ: 
 

– ɩɟɪɜɢɱɧɨɟ – ɩɨ ɢɫɬɟɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɧɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ; 
 

– ɩɨɫɥɟɞɭɸɳɢɟ  – ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ  ɜ 7  ɥɟɬ  ɫ ɞɚɬɵ ɩɪɨɜɟɞɟɧɢɹ 
ɩɟɪɜɢɱɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 
 

ɛ) Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɢ ɢɯ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɫɢɫɬɟɦɵ: 
 

– ɩɟɪɜɢɱɧɨɟ – ɩɨ ɢɫɬɟɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɧɨ-
ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ; 
 

– ɩɨɫɥɟɞɭɸɳɢɟ  – ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ  ɜ 7  ɥɟɬ  ɫ ɞɚɬɵ ɩɪɨɜɟɞɟɧɢɹ 
                              ɩɟɪɜɢɱɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 
 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɝɢɞɪɨɬɭɪɛɢɧ ɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɢɯ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɫɢɫɬɟɦ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɨɞɧɨɜɪɟɦɟɧɧɨ. 
ɉɪɢ ɷɬɨɦ ɚɤɬɵ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɧɚ ɝɢɞɪɨɬɭɪɛɢɧɭ, 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢ ɤɚɠɞɭɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɨɮɨɪɦɥɹɸɬɫɹ ɨɬɞɟɥɶɧɨ. 
 

ɜ) ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɪɟɚɤɬɨɪɵ): 
– ɩɟɪɜɢɱɧɨɟ – ɩɨ ɢɫɬɟɱɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɨɪɦɚɬɢɜɧɨ-

ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ; 
 

– ɩɨɫɥɟɞɭɸɳɢɟ – ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ 7 ɥɟɬ ɫ ɞɚɬɵ ɩɪɨɜɟɞɟɧɢɹ 
ɩɟɪɜɢɱɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ. 
 

Ɍɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɨɮɨɪɦɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɦɢ ɚɤɬɚɦɢ. 
 

9.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɮɨɪɦɢɪɨɜɚɧɢɸ ɤɨɦɢɫɫɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ 

 
ȼ ɰɟɥɹɯ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ɜ ɤɚɠɞɨɦ ɮɢɥɢɚɥɟ 

Ɉɛɳɟɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɪɚɡɨɜɚɧɵ: 
ɚ) Ɋɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ Ɉɛɳɟɫɬɜɚ: 
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– ɤɨɦɢɫɫɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 

– ɤɨɦɢɫɫɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 

– ɤɨɦɢɫɫɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ. 
 

ɛ) Ɋɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɮɢɥɢɚɥɚ Ɉɛɳɟɫɬɜɚ: 
– ɤɨɦɢɫɫɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɡɞɚɧɢɣ; 
 
– ɤɨɦɢɫɫɢɹ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ. 
 
ȼ ɫɨɫɬɚɜ ɤɨɦɢɫɫɢɣ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ, 

ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɩ. 6.2.1 ɋɬɚɧɞɚɪɬɚ, ɜɤɥɸɱɚɸɬɫɹ: 
– ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɮɢɥɢɚɥɚ Ɉɛɳɟɫɬɜɚ (ɩɪɟɞɫɟɞɚɬɟɥɶ ɤɨɦɢɫɫɢɢ); 
 
– ɡɚɦɟɫɬɢɬɟɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɮɢɥɢɚɥɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ; 
 
– ɡɚɦɟɫɬɢɬɟɥɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɮɢɥɢɚɥɚ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 
– ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɥɭɠɛ ɢ ɝɪɭɩɩ ɮɢɥɢɚɥɚ; 
 
– ɪɭɤɨɜɨɞɢɬɟɥɢ ɫɥɭɠɛ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɮɢɥɢɚɥɚ; 
 
– ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɢɥɢ ɧɟɡɚɜɢɫɢɦɵɟ 

ɷɤɫɩɟɪɬɵ (ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ); 
 
– ɩɪɟɞɫɬɚɜɢɬɟɥɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ, 

ɭɩɨɥɧɨɦɨɱɟɧɧɨɝɨ ɜ ɨɛɥɚɫɬɢ ɤɨɧɬɪɨɥɹ ɢ ɧɚɞɡɨɪɚ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ (ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ); 

 
– ɥɢɰɚ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ ɛɟɡɨɩɚɫɧɭɸ 

ɪɚɛɨɬɭ ɨɛɴɟɤɬɚ (ɡɞɚɧɢɟ, ɫɨɨɪɭɠɟɧɢɟ, ɨɛɨɪɭɞɨɜɚɧɢɟ, ɬɟɯɧɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ), ɜ 
ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ. 
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9.2.3 Ɉɪɝɚɧɢɡɚɰɢɹ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ 
 
1. ȼ ɤɚɠɞɨɦ ɮɢɥɢɚɥɟ Ɉɛɳɟɫɬɜɚ ɞɨɥɠɧɵ ɛɵɬɶ ɫɨɫɬɚɜɥɟɧɵ ɢ ɭɬɜɟɪɠɞɟɧɵ 

ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ ɮɢɥɢɚɥɚ ɩɟɪɫɩɟɤɬɢɜɧɵɟ (ɧɚ 5 ɥɟɬ) ɢ ɝɨɞɨɜɵɟ 
ɝɪɚɮɢɤɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ. 

2.  ɉɟɪɫɩɟɤɬɢɜɧɵɟ ɝɪɚɮɢɤɢ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɛɴɟɦɚɦɢ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ, ɭɤɚɡɚɧɧɵɦɢ ɜ 
ɪɚɡɞɟɥɚɯ 5 ɢ 6 ɋɬɚɧɞɚɪɬɚ. ɍɤɚɡɚɧɧɵɟ ɝɪɚɮɢɤɢ ɞɨɥɠɧɵ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ 
ɚɤɬɭɚɥɶɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɨɱɧɟɧɵ ɩɪɢ 
ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɝɪɚɦɦ ɮɢɥɢɚɥɚ Ɉɛɳɟɫɬɜɚ. 

3. Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬɫɹ 
ɟɠɟɝɨɞɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɯ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɝɪɚɮɢɤɨɜ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ. 

 
9.2.4 Ɉɛɹɡɚɧɧɨɫɬɢ ɭɱɚɫɬɧɢɤɨɜ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ 
 

1. ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɮɢɥɢɚɥɚ Ɉɛɳɟɫɬɜɚ ɜɯɨɞɢɬ: 
– ɨɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ɨɛɴɟɤɬɨɜ; 
 
– ɩɨɞɝɨɬɨɜɤɚ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɚɛɨɬɵ ɤɨɦɢɫɫɢɢ ɩɨ 

ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ; 
 
– ɫɨɫɬɚɜɥɟɧɢɟ ɫɩɪɚɜɤɢ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ ɨɛɴɟɤɬɚ, ɜ ɨɬɧɨɲɟɧɢɢ 

ɤɨɬɨɪɨɝɨ ɩɪɨɜɨɞɢɬɫɹ ɬɟɯɧɢɱɟɫɤɨɟ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɟ. 
 

2. ȼ ɨɛɹɡɚɧɧɨɫɬɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ȼɥɨɤɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ Ɉɛɳɟɫɬɜɚ ɜɯɨɞɢɬ: 

– ɤɨɧɬɪɨɥɶ ɫɨɛɥɸɞɟɧɢɹ ɝɪɚɮɢɤɨɜ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ; 
 
– ɦɟɬɨɞɨɥɨɝɢɱɟɫɤɚɹ ɩɨɞɞɟɪɠɤɚ ɩɪɨɜɟɞɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ 

ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ ɨɛɴɟɤɬɨɜ. 
 

Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɫɥɟɞɨɜɚɧɢɣ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. [ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.129 - 2015] 
 

9.2.5 ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɫɥɟɞɨɜɚɧɢɣ 
 
Ɍɟɯɧɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ: 
– ɩɟɪɜɢɱɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɬɫɹ ɧɟ ɩɨɡɞɧɟɟ 2 ɥɟɬ 

ɩɨɫɥɟ ɜɜɨɞɚ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɩɪɨɜɨɞɹɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ: ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɧɚɛɥɸɞɟɧɢɣ; 
ɩɟɪɢɨɞɢɱɟɫɤɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ (ɜɟɫɟɧɧɢɯ, ɨɫɟɧɧɢɯ, ɜɵɛɨɪɨɱɧɵɯ); 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ; ɩɨ ɢɫɬɟɱɟɧɢɢ ɧɨɪɦɚɬɢɜɧɵɯ ɫɪɨɤɨɜ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ ɢɧɢɰɢɚɬɢɜɟ ɫɨɛɫɬɜɟɧɧɢɤɚ ɨɛɴɟɤɬɚ; ɩɪɢ 
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ɢɡɦɟɧɟɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ); ɩɪɟɞɩɢɫɚɧɢɣ 
ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɧɚɞɡɨɪɚ; 

 
– ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ: ɜɵɹɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ), ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɢɯ 
ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɞɚɥɶɧɟɣɲɟɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɱɧɹ 
ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɢɦɟɸɳɢɯɫɹ 
ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ. 

ȼɧɟɨɱɟɪɟɞɧɵɟ ɨɛɫɥɟɞɨɜɚɧɢɹ: 
– ɩɪɨɜɨɞɹɬɫɹ ɩɨɫɥɟ ɨɩɚɫɧɵɯ ɩɪɢɪɨɞɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɢɥɢ ɚɜɚɪɢɣ, 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɜɧɟɨɱɟɪɟɞɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɪɟɡɭɥɶɬɚɬɚɦ ɨɫɦɨɬɪɚ, ɜɵɩɨɥɧɟɧɧɨɝɨ ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ (ɭɪɚɝɚɧɧɵɟ ɜɟɬɪɵ, 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɥɢɜɧɢ ɢ ɫɧɟɝɨɩɚɞɵ, ɩɨɠɚɪɵ, ɡɟɦɥɟɬɪɹɫɟɧɢɹ ɢ ɞɪɭɝɢɯ 
ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ). 

 
– ɨɫɧɨɜɧɵɟ ɡɚɞɚɱɢ: ɜɵɹɜɥɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ (ɫɨɨɪɭɠɟɧɢɹ) ɩɨɫɥɟ ɜɨɡɞɟɣɫɬɜɢɹ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɨɰɟɧɤɚ ɫɬɟɩɟɧɢ ɩɪɢɝɨɞɧɨɫɬɢ ɤ ɞɚɥɶɧɟɣɲɟɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɨɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɱɧɹ ɪɟɦɨɧɬɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɭɫɬɪɚɧɟɧɢɹ ɨɛɪɚɡɨɜɚɜɲɢɯɫɹ ɞɟɮɟɤɬɨɜ ɢ ɩɨɜɪɟɠɞɟɧɢɣ. 
  

Ɉɛɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) 
ɨɛɨɪɭɞɨɜɚɧɢɹ), ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɢ, ɩɪɨɜɨɞɹɬɫɹ 
ɜ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015. 

Ɉɛɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɥɟɞɭɟɬ 
ɫɨɜɦɟɳɚɬɶ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɩɪɢ ɷɬɨɦ ɩɟɪɜɢɱɧɵɟ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɜɟɞɟɧɵ ɧɟ ɩɨɡɞɧɟɟ 1 ɝɨɞɚ ɞɨ ɢɫɬɟɱɟɧɢɹ 
ɧɨɪɦɚɬɢɜɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɩɨɫɥɟɞɭɸɳɢɟ - ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɞɨ ɢɫɬɟɱɟɧɢɹ 
ɧɚɡɧɚɱɟɧɧɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɩɪɢ ɷɬɨɦ ɞɚɜɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɨɛɫɥɟɞɨɜɚɧɢɣ ɧɟ 
ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɨɞɧɨɝɨ ɝɨɞɚ. 

ɉɪɢ ɨɛɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɜɵɩɨɥɧɹɟɬɫɹ ɜɟɫɶ ɨɛɴɟɦ ɨɛɫɥɟɞɨɜɚɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ, ɩɪɨɜɨɞɢɦɵɯ ɩɪɢ 
ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɚ ɬɚɤɠɟ ɩɪɨɜɨɞɹɬɫɹ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ 
ɨɫɧɨɜɧɵɯ ɭɡɥɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɟɬɚɥɥɨɝɪɚɮɢɱɟɫɤɢɣ ɚɧɚɥɢɡ ɢ ɯɢɦɢɱɟɫɤɢɣ 
ɚɧɚɥɢɡ ɪɟɫɭɪɫɨɨɩɪɟɞɟɥɹɸɳɢɯ ɭɡɥɨɜ. 

Ɍɢɩɨɜɵɟ ɩɪɨɝɪɚɦɦɵ ɢ ɨɛɴɟɦ ɪɚɛɨɬ ɩɪɢ ɨɛɫɥɟɞɨɜɚɧɢɹɯ ɩɪɢ ɩɪɨɞɥɟɧɢɢ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢɜɟɞɟɧɵ ɜ 
ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.77-2015. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɨɛɫɥɟɞɨɜɚɧɢɣ ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨɥɠɧɚ ɭɱɢɬɵɜɚɬɶɫɹ ɢɧɮɨɪɦɚɰɢɹ ɨɛ ɨɩɵɬɟ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɹɯ; 
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9.2.6 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɫɥɟɞɨɜɚɧɢɣ 
 
9.2.6.1 ɉɥɚɧɢɪɨɜɚɧɢɟ ɨɛɫɥɟɞɨɜɚɧɢɣ 
 
Ɋɚɛɨɬɵ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɹɦ, ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɦ ɧɨɪɦɚɬɢɜɧɵɦɢ 

ɬɟɯɧɢɱɟɫɤɢɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ 5, ɜɤɥɸɱɚɸɬɫɹ 
ɮɢɥɢɚɥɚɦɢ Ɉɛɳɟɫɬɜɚ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɨɝɪɚɦɦɵ. Ƚɪɚɮɢɤɢ ɨɛɫɥɟɞɨɜɚɧɢɣ 
ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɜ ɮɢɥɢɚɥɚɯ Ɉɛɳɟɫɬɜɚ ɧɚ ɨɫɧɨɜɚɧɢɢ ɭɬɜɟɪɠɞёɧɧɨɣ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɪɨɝɪɚɦɦɵ. 

ɉɪɢ ɩɥɚɧɢɪɨɜɚɧɢɢ ɨɛɫɥɟɞɨɜɚɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɪɭɝɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɜɥɢɹɸɳɢɟ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɨɛɴɟɤɬɚ ɢ ɟɝɨ ɨɰɟɧɤɭ 
(ɧɚɩɪɢɦɟɪ, ɬɟɤɭɳɢɟ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ), ɩɟɪɢɨɞ ɩɪɨɜɟɞɟɧɢɹ ɤɨɬɨɪɵɯ 
ɞɨɥɠɟɧ ɫɨɜɩɚɞɚɬɶ ɫ ɩɪɨɜɟɞɟɧɢɟɦ ɨɛɫɥɟɞɨɜɚɧɢɣ. 

Ɉɛɫɥɟɞɨɜɚɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɫɨɜɦɟɳɚɬɶ ɫ ɨɛɫɥɟɞɨɜɚɧɢɹɦɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
9.2.6.2 ɉɪɨɜɟɞɟɧɢɟ ɨɛɫɥɟɞɨɜɚɧɢɣ 
 
ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɟɦ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ 

ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 
– ɩɨɞɝɨɬɨɜɤɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɪɚɡɪɚɛɨɬɤɚ ɩɪɨɝɪɚɦɦɵ 

ɨɛɫɥɟɞɨɜɚɧɢɹ; 
 
– ɚɧɚɥɢɡ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 
 
– ɜɢɡɭɚɥɶɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ (ɨɫɦɨɬɪ, ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ, ɜɢɡɭɚɥɶɧɨ-

ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ); 
 
– ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ (ɬɟɯɧɢɱɟɫɤɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ); 
 
– ɚɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ; 
 
– ɜɵɞɚɱɚ ɡɚɤɥɸɱɟɧɢɹ ɨ ɬɟɯɧɢɱɟɫɤɨɦ ɫɨɫɬɨɹɧɢɢ. 

 
9.2.7 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɰɟɧɤɟ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɨɛɫɥɟɞɨɜɚɧɢɣ 

 
1 Ⱥɤɬ ɩɪɢёɦɤɢ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ ɩɨɞɩɢɫɵɜɚɟɬɫɹ 

ɡɚɤɚɡɱɢɤɨɦ, ɜ ɥɢɰɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɮɢɥɢɚɥɚ Ɉɛɳɟɫɬɜɚ ɩɨɫɥɟ 
ɩɪɨɜɟɪɤɢ ɨɛɴɟɦɚ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ ɩɨ ɨɛɫɥɟɞɨɜɚɧɢɸ, ɨɰɟɧɤɢ ɢɯ ɤɚɱɟɫɬɜɚ ɢ 
ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɢɫɩɨɥɧɢɬɟɥɟɦ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ ɫɨɫɬɚɜɟ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɬɱɟɬɚ. 

2 ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɡɚɤɥɸɱɟɧɢɹ, ɫɨɞɟɪɠɚɳɟɝɨ ɪɟɡɭɥɶɬɚɬɵ 
ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɮɢɥɢɚɥɨɦ 
Ɉɛɳɟɫɬɜɚ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɩɪɟɞɥɨɠɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ 
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ɯɚɪɚɤɬɟɪɚ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɨɛɴɟɤɬ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɟɝɨ ɢɫɩɪɚɜɧɨɝɨ (ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ) ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɢ 
ɩɨɞɞɟɪɠɚɧɢɟ ɟɝɨ ɛɟɡɨɩɚɫɧɨɣ, ɧɚɞɟɠɧɨɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

3 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɣ ɩɪɢ ɩɪɨɞɥɟɧɢɢ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130-2015 ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ 
ɤɨɦɢɫɫɢɢ ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɸ ɞɥɹ ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɹ ɨ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ, ɜ ɫɥɭɱɚɹɯ 
ɩɪɢɧɹɬɢɹ ɪɟɲɟɧɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɗɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ 
Ʉɨɦɢɫɫɢɢ. 
 

4 Ɋɟɡɭɥɶɬɚɬɵ ɨɛɫɥɟɞɨɜɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɜ ɰɟɥɹɯ: 
– ɨɛɨɫɧɨɜɚɧɢɹ ɪɟɲɟɧɢɣ ɨ ɩɨɥɧɨɣ ɢɥɢ ɱɚɫɬɢɱɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ (ɡɚɦɟɧɟ) 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 
– ɨɛɨɫɧɨɜɚɧɢɹ ɪɟɲɟɧɢɣ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ ɢɥɢ ɭɬɨɱɧɟɧɢɹ ɨɛɴɟɦɚ ɩɥɚɧɢɪɭɟɦɨɝɨ ɪɟɦɨɧɬɚ; 
 
– ɤɨɪɪɟɤɬɢɪɨɜɤɢ (ɜɧɟɫɟɧɢɹ ɭɬɨɱɧɟɧɢɣ ɢ ɞɨɩɨɥɧɟɧɢɣ) ɩɪɨɝɪɚɦɦɵ 

ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ; 
 
– ɨɰɟɧɤɢ ɭɪɨɜɧɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ; 
 
– ɨɰɟɧɤɢ ɝɨɬɨɜɧɨɫɬɢ ɨɛɴɟɤɬɚ ɤ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ, ɥɨɤɚɥɢɡɚɰɢɢ ɢ 

ɥɢɤɜɢɞɚɰɢɢ ɜɨɡɦɨɠɧɵɯ ɑɋ ɢ ɚɜɚɪɢɣ; 
 
– ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɩɪɨɜɟɞɟɧɢɹ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ ɧɚɛɥɸɞɟɧɢɣ; 

 
Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɉɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. [ɋɌɈ ɊɭɫȽɢɞɪɨ 12.03.77 - 2015 ] 
 

9.2.8 ɉɨɪɹɞɨɤ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɫɥɭɠɛɵ 
 
ɉɨɪɹɞɨɤ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɨɜ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 33272 ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ 
ɨɫɧɨɜɧɵɟ ɷɬɚɩɵ: 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
– ɪɚɡɪɚɛɨɬɤɭ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɝɪɚɦɦɵ ɪɚɛɨɬ ɩɨ 

ɨɛɫɥɟɞɨɜɚɧɢɸ; 
 
– ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɝɪɚɦɦɨɣ, ɚɧɚɥɢɡ ɩɨɥɭɱɟɧɧɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, ɜɵɪɚɛɨɬɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ 
ɩɪɨɞɥɟɧɢɹ; 
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– ɫɨɫɬɚɜɥɟɧɢɟ ɢ ɨɮɨɪɦɥɟɧɢɟ ɡɚɤɥɸɱɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ 

ɫɥɭɠɛɵ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ; 
 
– ɩɨɞɝɨɬɨɜɤɭ ɪɟɲɟɧɢɣ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɢ, ɩɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɥɚɧɚ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɞɥɟɜɚɟɦɵɣ ɩɟɪɢɨɞ; 

 
– ɩɪɨɜɟɞɟɧɢɟ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɟɣ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɪɟɲɟɧɢɟɦ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

  
– ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ. 
 

9.2.9 Ɋɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɗɤɫɩɟɪɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɟɣ 
 
ɗɌɄ ɪɚɫɫɦɚɬɪɢɜɚɟɬ ɨɬɱɟɬɧɵɟ ɞɨɤɭɦɟɧɬɵ, ɩɟɪɟɞɚɧɧɵɟ ɮɢɥɢɚɥɨɦ ɢ 

ɷɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ, ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ ɷɤɫɩɟɪɬɨɦ ɩɨ ɤɚɠɞɨɣ ɟɞɢɧɢɰɟ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɩɨɪɹɞɨɤ ɩɨɞɝɨɬɨɜɤɢ ɢ ɩɪɨɜɟɞɟɧɢɹ ɡɚɫɟɞɚɧɢɣ ɗɌɄ ɩɨ 
ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɢ ȽȺɗɋ – ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ 8. 

Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɜɫɟɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɤɨɨɪɞɢɧɚɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɗɌɄ 
ɧɚɡɧɚɱɚɟɬɫɹ ɩɪɢɤɚɡɨɦ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɪɝɚɧɢɡɚɰɢɹ, ɩɨɞɜɟɞɨɦɫɬɜɟɧɧɚɹ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ». 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɩɚɤɟɬɚ ɞɨɤɭɦɟɧɬɨɜ ɢ ɡɚɤɥɸɱɟɧɢɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ (ɧɟɡɚɜɢɫɢɦɨɝɨ ɷɤɫɩɟɪɬɚ) ɗɌɄ ɩɪɢɧɢɦɚɟɬ 
ɪɟɲɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ. 

ɉɪɨɞɥɟɜɚɟɦɵɣ ɫɪɨɤ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɭɜɹɡɚɧ 
ɫɨ ɫɪɨɤɚɦɢ ɩɪɨɜɟɞɟɧɢɹ ɟɝɨ ɨɱɟɪɟɞɧɨɝɨ (ɛɥɢɠɚɣɲɟɝɨ) ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɧɨ 
ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 7 ɥɟɬ. 

 
9.2.10 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɥɚɧɢɪɨɜɚɧɢɸ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɰɟɥɹɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɠɞɨɦ ɮɢɥɢɚɥɟ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɝɪɚɮɢɤ ɩɪɨɜɟɞɟɧɢɹ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; ɝɪɚɮɢɤ Ɏɢɥɢɚɥɚ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ ɫɩɟɰɢɮɢɤɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɧɤɪɟɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɪɚɮɢɤɨɦ Ɏɢɥɢɚɥɚ ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɜɵɩɨɥɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ: 
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ɚ) ɫɛɨɪ, ɚɧɚɥɢɡ ɢ ɨɛɨɛɳɟɧɢɟ ɜɫɟɣ ɢɦɟɸɳɟɣɫɹ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɟɝɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɧɚɞɟɠɧɨɫɬɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɚɯ; 

ɛ) ɩɪɨɜɟɞɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɨɛɫɥɟɞɨɜɚɧɢɣ ɢ 
ɢɫɩɵɬɚɧɢɣ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɰɟɥɶɸ ɨɰɟɧɤɢ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɫɨɫɬɨɹɧɢɹ; 

ɜ)ɩɪɨɜɟɞɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɫ ɩɪɨɜɟɪɤɨɣ ɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɢɫɚɧɢɣ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ ɉɌɗ ɢ ɋɌɈ ɊɭɫȽɢɞɪɨ 02.03.130-2015. 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ Ƚɪɚɮɢɤɚ Ɏɢɥɢɚɥɚ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɫɪɨɤɢ 
ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɦɟɪɨɩɪɢɹɬɢɣ (ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɡɚɤɭɩɨɱɧɵɟ 
ɩɪɨɰɟɞɭɪɵ (ɤɨɧɤɭɪɫɵ) ɢ ɫɨɝɥɚɫɢɬɟɥɶɧɵɟ ɩɪɨɰɟɞɭɪɵ, ɤɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ, 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɨɛɫɥɟɞɨɜɚɧɢɹ ɢ ɩɪ.), ɫɨɜɩɚɞɚɸɳɢɟ ɫ ɩɨɞɝɨɬɨɜɤɨɣ 
ɦɚɬɟɪɢɚɥɨɜ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɨɜ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɥɢɹɸɳɢɟ 
ɧɚ ɟɝɨ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. 

Ɋɚɛɨɬɵ ɩɨ ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɩɥɚɧɢɪɨɜɚɧɵ ɢ ɩɪɨɜɟɞɟɧɵ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ 
ɪɟɲɟɧɢɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɞɨ ɞɨɫɬɢɠɟɧɢɹ ɨɤɨɧɱɚɧɢɹ ɧɨɪɦɚɬɢɜɧɨɝɨ 
(ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ) ɫɪɨɤɚ ɫɥɭɠɛɵ (ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ). 

ȼ ɢɫɤɥɸɱɢɬɟɥɶɧɵɯ ɫɥɭɱɚɹɯ ɞɥɹ ɜɬɨɪɨɝɨ ɢ ɩɨɫɥɟɞɭɸɳɢɯ ɩɪɨɞɥɟɧɢɣ ɫɪɨɤ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɞɥёɧ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ 
ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɧɨ ɧɚ ɫɪɨɤ ɧɟ ɛɨɥɟɟ ɱɟɦ ɧɚ 1 ɝɨɞ. 

 
9.2.11 ɉɨɪɹɞɨɤ ɩɨɞɝɨɬɨɜɤɢ ɜɨɩɪɨɫɨɜ ɤ ɪɚɫɫɦɨɬɪɟɧɢɸ 

 

ɇɟ ɩɨɡɞɧɟɟ ɱɟɦ ɡɚ ɦɟɫɹɰ ɞɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɧɚ ɗɌɄ ɜɨɩɪɨɫɚ ɩɪɨɞɥɟɧɢɹ 
ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɮɢɥɢɚɥɚ 
(ȾɁɈ) ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɋɟɤɪɟɬɚɪɸ ɗɌɄ ɩɚɤɟɬɚ ɞɨɤɭɦɟɧɬɨɜ (ɜ 
ɷɥɟɤɬɪɨɧɧɨɦ ɜɢɞɟ), ɫɨɞɟɪɠɚɳɟɝɨ ɦɚɬɟɪɢɚɥɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 6.1. 

ɋɟɤɪɟɬɚɪɶ ɗɌɄ ɜ ɬɟɱɟɧɢɟ ɩɹɬɢ ɪɚɛɨɱɢɯ ɞɧɟɣ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ 
ɩɚɤɟɬɚ ɞɨɤɭɦɟɧɬɨɜ: 

– ɨɰɟɧɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɪɢɫɥɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɢɧɞɟɤɫɨɜ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ; 

– ɩɟɪɟɞɚɟɬ ɦɚɬɟɪɢɚɥɵ ɩɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɜɢɞɚɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ 
ɫɨɫɬɚɜɥɟɧɢɹ ɷɤɫɩɟɪɬɧɨɝɨ ɡɚɤɥɸɱɟɧɢɹ. 

Ɉɪɝɚɧɢɡɚɰɢɹ, ɨɬɜɟɬɫɬɜɟɧɧɚɹ ɡɚ ɩɨɞɝɨɬɨɜɤɭ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɨɪɞɢɧɚɰɢɸ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɗɌɄ, ɩɪɢɜɥɟɤɚɟɬ ɧɚ ɞɨɝɨɜɨɪɧɨɣ ɨɫɧɨɜɟ ɧɟɡɚɜɢɫɢɦɨɝɨ ɷɤɫɩɟɪɬɚ. 

ɇɟɡɚɜɢɫɢɦɵɣ ɷɤɫɩɟɪɬ (ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ) ɜ ɬɟɱɟɧɢɟ 
ɞɟɫɹɬɢ ɪɚɛɨɱɢɯ ɞɧɟɣ ɫ ɦɨɦɟɧɬɚ ɩɨɫɬɭɩɥɟɧɢɹ ɩɨɥɧɨɝɨ ɩɚɤɟɬɚ ɞɨɤɭɦɟɧɬɨɜ: 

– ɨɰɟɧɢɜɚɟɬ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɩɪɢɫɥɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
– ɨɫɭɳɟɫɬɜɥɹɟɬ ɚɧɚɥɢɡ ɩɪɢɫɥɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
– ɩɪɨɜɨɞɢɬ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
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– ɩɪɟɞɫɬɚɜɥɹɟɬ ɡɚɤɥɸɱɟɧɢɟ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɥɨɜɢɹɯ (ɟɫɥɢ ɧɟɨɛɯɨɞɢɦɨ) ɟɝɨ ɞɚɥɶɧɟɣɲɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 

– ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜɵɞɚɟɬ ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɩɥɚɧ 
ɤɨɪɪɟɤɬɢɪɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ (ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ, 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɞɢɚɝɧɨɫɬɢɤɢ, ɢɫɩɵɬɚɧɢɣ, ɪɟɦɨɧɬɚ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ 
ɬ.ɞ.). 

ɗɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ ɞɨɥɠɧɨ ɫɨɞɟɪɠɚɬɶ: 
– ɤɪɚɬɤɨɟ ɨɩɢɫɚɧɢɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɩɟɪɟɱɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 
– ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɭ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɫɧɨɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 
– ɡɚɤɥɸɱɟɧɢɟ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 
ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɟɞɟɧɢɹɯ 

ɬɪɟɛɭɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɡɚɩɪɨɲɟɧɚ ɱɟɪɟɡ ɫɟɤɪɟɬɚɪɹ ɗɌɄ. 
ɉɪɨɰɟɞɭɪɚ ɩɪɟɞɨɫɬɚɜɥɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɫɜɟɞɟɧɢɣ ɨɬ Ɏɢɥɢɚɥɚ ɉȺɈ 

«ɊɭɫȽɢɞɪɨ» ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɩɹɬɶ ɪɚɛɨɱɢɯ ɞɧɟɣ. 
ɇɟɡɚɜɢɫɢɦɵɟ ɷɤɫɩɟɪɬɵ (ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ) ɧɚɩɪɚɜɥɹɸɬ 

ɷɤɫɩɟɪɬɧɨɟ ɡɚɤɥɸɱɟɧɢɟ ɜ ɚɞɪɟɫ ɫɟɤɪɟɬɚɪɹ ɗɌɄ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɫɭɬɫɬɜɭɸɬ 
ɧɚ ɡɚɫɟɞɚɧɢɢ ɗɌɄ. 

 
9.2.12 ɉɨɪɹɞɨɤ ɩɪɨɜɟɞɟɧɢɹ ɡɚɫɟɞɚɧɢɣ ɢ ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɨɩɪɨɫɨɜ 
 
ɉɨɜɟɫɬɤɚ ɞɧɹ ɡɚɫɟɞɚɧɢɣ ɗɌɄ ɮɨɪɦɢɪɭɟɬɫɹ ɫɟɤɪɟɬɚɪɟɦ ɗɌɄ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɝɪɚɮɢɤɨɦ ɡɚɫɟɞɚɧɢɣ ɫ ɭɱɟɬɨɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɩɨ 
ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

ɋɟɤɪɟɬɚɪɶ ɗɌɄ ɩɪɟɞɫɬɚɜɥɹɟɬ ɩɨɫɬɭɩɢɜɲɢɣ ɩɚɤɟɬ ɞɨɤɭɦɟɧɬɨɜ ɩɨ 
ɩɪɨɞɥɟɧɢɸ ɫɪɨɤɚ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɤɥɸɱɚɸɳɢɣ: 

– ɩɨɜɟɫɬɤɭ ɞɧɹ ɢ ɫɩɢɫɨɤ ɭɱɚɫɬɧɢɤɨɜ ɡɚɫɟɞɚɧɢɹ; 
– ɦɚɬɟɪɢɚɥɵ, ɩɨɫɬɭɩɢɜɲɢɟ ɨɬ ɮɢɥɢɚɥɨɜ; 
– ɷɤɫɩɟɪɬɧɵɟ ɡɚɤɥɸɱɟɧɢɹ; 
– ɢɧɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ. 
ɑɥɟɧɚɦɢ ɗɌɄ ɨɛɫɭɠɞɚɸɬɫɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɦɚɬɟɪɢɚɥɵ, ɫ ɜɵɧɟɫɟɧɢɟɦ 

ɪɟɲɟɧɢɹ ɨ ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɨɞɥɟɧɢɹ ɫɪɨɤɚ ɫɥɭɠɛɵ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɟɲɟɧɢɟ ɗɌɄ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɫɬɵɦ ɛɨɥɶɲɢɧɫɬɜɨɦ ɝɨɥɨɫɨɜ. ɑɥɟɧ ɗɌɄ, 
ɧɟ ɫɨɝɥɚɫɧɵɣ ɫ ɦɧɟɧɢɟɦ ɛɨɥɶɲɢɧɫɬɜɚ, ɢɦɟɟɬ ɩɪɚɜɨ ɨɮɨɪɦɢɬɶ ɫɜɨɢ ɡɚɦɟɱɚɧɢɹ ɜ 
ɩɢɫɶɦɟɧɧɨɦ ɜɢɞɟ (ɨɫɨɛɨɟ ɦɧɟɧɢɟ). ɋɟɤɪɟɬɚɪɶ ɗɌɄ ɨɛɹɡɚɧ ɩɪɢɥɨɠɢɬɶ ɡɚɦɟɱɚɧɢɹ 
ɤ ɦɚɬɟɪɢɚɥɚɦ ɡɚɫɟɞɚɧɢɹ ɗɌɄ. 

ȼ ɫɥɭɱɚɟ ɪɚɜɟɧɫɬɜɚ ɝɨɥɨɫɨɜ ɱɥɟɧɨɜ ɗɌɄ ɝɨɥɨɫ ɉɪɟɞɫɟɞɚɬɟɥɹ ɗɌɄ 
ɹɜɥɹɟɬɫɹ ɪɟɲɚɸɳɢɦ. 

ɉɨɫɥɟ ɭɬɜɟɪɠɞɟɧɢɹ ɪɟɲɟɧɢɟ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɫɟɤɪɟɬɚɪɟɦ ɗɌɄ ɢ ɜɧɨɫɢɬɫɹ 
ɜ ɨɛɳɭɸ ɛɚɡɭ ɞɚɧɧɵɯ. Ɉɞɢɧ ɨɪɢɝɢɧɚɥ ɪɟɲɟɧɢɹ ɢ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ 
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ɯɪɚɧɹɬɫɹ ɭ ɫɟɤɪɟɬɚɪɹ ɗɌɄ (ɫɪɨɤ ɯɪɚɧɟɧɢɹ ɪɟɲɟɧɢɣ ɢ ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ 
ɞɨɤɭɦɟɧɬɨɜ ɭ ɫɟɤɪɟɬɚɪɹ ɗɌɄ ɞɨ ɩɟɪɟɞɚɱɢ ɜ ɚɪɯɢɜ – 1 ɝɨɞ). ȼɬɨɪɨɣ ɨɪɢɝɢɧɚɥ 
ɪɟɲɟɧɢɹ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɮɢɥɢɚɥ ɉȺɈ «ɊɭɫȽɢɞɪɨ» (ȾɁɈ). 

 
9.2.13 Ʉɨɧɬɪɨɥɶ ɢɫɩɨɥɧɟɧɢɹ ɪɟɲɟɧɢɣ 
 
Ɉɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɢɫɩɨɥɧɟɧɢɟ ɪɟɲɟɧɢɣ ɗɌɄ ɹɜɥɹɟɬɫɹ ɬɟɯɧɢɱɟɫɤɢɣ 

ɪɭɤɨɜɨɞɢɬɟɥɶ ɮɢɥɢɚɥɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ» (ȾɁɈ). 
Ʉɨɧɬɪɨɥɶ ɢɫɩɨɥɧɟɧɢɹ ɪɟɲɟɧɢɣ ɗɌɄ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɟɤɪɟɬɚɪɶ ɗɌɄ. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɩɪɨɟɤɬɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ȼɨɥɝɚ, ɹɜɥɹɸɳɢɦɫɹ ɫɨɨɪɭɠɟɧɢɟɦ I 
ɤɥɚɫɫɚ. 

ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: 

 ɨɫɧɨɜɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1%) Qଵ% = ʹʹ͵ͺͲ ˏଷ ˔⁄ ; 
 ɩɨɜɟɪɨɱɧɨɝɨ (ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1 %) Q଴,ଵ% = ʹͷ͸ʹͶ ˏଷ ˔⁄ . 
ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ˖ܰ˔˕ = ͹ͳͶ ʛʑ˕ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ                           Э˔˓.ˏːˆ = Ͷ,͵ͻ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

୫axܪ  = ͳͻ,ͳ ˏ; 
˚˔˃˓ܪ  = ͳͷ,ͳ ˏ; 
୫୧୬ܪ  = ͳͳ,͸Ͷ ˏ. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 5200 ɦ3/ɫ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɉɅ20-ȼ900, ɉɅ20-

ȼ710 ɢ ɉɅ20-ȼ800. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɫ ɲɟɫɬɶɸ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ20-ȼ-900. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 65 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1343/140-96 ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 65 Ɇȼɬ.  

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ 220 ɤȼ "ɞɜɟ ɪɚɛɨɱɢɟ ɢ 
ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ 
ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 

 ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-80000/220; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  
ɌɋɁ-1000/10 ɍ1, ɌɋɁ-1000/15 ɍ1; 
 ɞɥɹ ȼɅɗɉ - ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ-240/32 (ɬɪɢ 

ɩɪɨɜɨɞɚ ɜ ɮɚɡɟ).  
ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 

ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  
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Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. ȼɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ 
ɩɪɢɧɹɬɚ ɛɟɬɨɧɧɨɣ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ –274 ɦ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɩɥɨɬɢɧɚ –1409 ɦ; 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ - 1915 ɦ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ –888,3 ɦ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 30,5 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ –45,5 ɦ;  
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ - 20; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 24 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ –76,5 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ - 14 ɦ. 
Ⱦɥɹ ɝɚɲɟɧɢɹ ɤɢɧɟɬɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ, ɩɪɨɩɭɫɤɚɟɦɨɝɨ ɱɟɪɟɡ 

ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ, ɩɪɢɦɟɧɹɟɬɫɹ ɞɜɟ ɜɨɞɨɛɨɣɧɵɟ ɫɬɟɧɤɢ.  
ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ 

ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ 
ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ 
ɩɨɫɬɨɹɧɧɵɦɢ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ.  

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,32 ɞɥɹ ɫɨɱɟɬɚɧɢɹ ɝɪɭɡɨɤ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,37). Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ.  ɉɥɨɬɢɧɚ 
ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ - 6,5 ɥɟɬ;  
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ - 0,22 ɪɭɛ./ɤȼɬ∙ɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 81819,55 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɧɚɫɬɨɹɳɟɟ 

ɜɪɟɦɹ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 - Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ ȼɨɥɝɚ ɡɚ ɩɟɪɢɨɞ 1933-
1982 ɝɝ. 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɫɪ 
ɝɨɞ 

1914 1184 1046 922 8081 10810 5849 1860 1821 1550 2535 2837 1781 3356 
1915 1358 1254 1051 8085 8568 5891 2336 2342 1986 2987 3399 1828 3424 
1916 1223 1158 1196 6037 15260 8233 1792 1733 2063 2638 2313 1874 3793 
1917 1117 928 818 5540 13448 3634 2019 2156 1845 2377 2171 1496 3129 
1918 1190 944 786 4235 17376 5543 1769 1877 1220 2295 1907 1755 3408 
1919 1388 1328 1195 6004 12048 6586 3048 2567 2055 2716 2362 1953 3604 
1920 1272 1035 918 13794 10484 4553 2167 2476 1977 3276 2869 1919 3895 
1921 1291 1404 1281 12896 18653 7723 2917 2492 2372 3124 3126 2525 4984 
1922 984 731 617 7733 15843 4046 2480 2000 1621 2051 2128 1456 3474 
1923 1358 1190 1185 6288 13019 4335 2073 1729 1854 2511 2169 2075 3316 
1924 1320 1158 1009 5436 19270 7046 2586 2528 1958 2510 2471 1685 4081 
1925 1043 893 766 8144 12945 4561 2342 2072 1531 2205 1892 1626 3335 
1926 933 777 755 6230 12110 3590 1463 1348 1344 1824 1382 1428 2765 
1927 1155 795 698 10936 13599 4338 1838 2148 1941 2510 1670 1702 3611 
1928 1195 982 844 5641 10361 3820 1364 1487 1344 1894 1736 1881 2712 
1929 1211 1000 826 12514 12034 4523 2080 2194 2397 2907 2127 1604 3785 
1930 1169 1079 1033 6823 15709 3369 1610 1994 2170 2391 1681 1924 3413 
1931 1492 1320 1253 12494 18951 8615 3131 2683 2392 3224 3027 2177 5063 
1932 1324 1342 1148 4968 14253 3814 2123 2128 2057 2445 2072 1817 3291 
1933 1229 1075 909 4752 16592 4946 1686 1565 2016 2448 1743 1745 3392 
1934 1175 1105 942 5222 19072 4573 1688 1962 1786 2148 1882 1516 3589 
1935 1519 1480 1182 9844 14997 8934 3097 2451 1990 2963 2061 2248 4397 
1936 1171 879 781 4062 15464 4127 1849 1933 1478 1868 1332 1634 3048 
1937 1051 752 697 5046 9596 4905 2480 2287 1863 2246 2369 1449 2895 
1938 1109 906 734 5301 15660 8552 2099 1863 1809 2887 1988 1382 3691 
1939 1636 840 585 4969 13891 4370 1863 1667 1951 2489 1988 1445 3141 
1940 1197 1022 834 5210 11438 4732 1444 1672 1992 2427 2036 1637 2970 
1941 982 846 764 5928 14031 5227 1995 1798 1372 1810 1317 1688 3146 
1942 1241 1065 1037 6097 14015 5892 2195 1617 1646 2020 1279 1918 3335 
1943 1317 1350 1152 11724 14300 8218 2245 2542 2348 2293 1427 1781 4225 
1944 1307 1264 1293 8509 15224 5137 2162 1903 1860 2474 2243 1884 3772 
1945 1894 1384 1294 6248 17502 4134 2054 1694 1343 2005 1851 2196 3633 
1946 1357 1118 743 4737 6676 4508 1561 1482 1407 1980 1685 1618 2406 
1947 1612 1623 1581 9105 7845 4845 1489 1510 1690 1880 1546 1954 3056 
1948 1484 1238 1241 6799 17685 3929 2595 1625 1877 2308 2343 1916 3753 
1949 1276 1062 1493 10867 15210 8233 2450 2490 1561 1950 1542 2037 4181 
1950 1664 1223 1353 11638 16300 3939 2132 2499 1740 2084 1554 2207 4028 
1951 1081 870 815 8446 13204 7467 1475 1677 1524 1822 954 1817 3429 
1953 1332 1285 1371 9508 16677 8254 2063 2116 1567 2310 1762 1760 4167 
1954 1309 1234 1177 13298 19554 7021 3481 2411 1619 2304 3114 1655 4848 
1955 975 913 1110 6647 13329 4602 2389 1785 1524 1765 1281 1356 3140 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ ɝɨɞ 
1956 622 631 603 12449 16748 6997 2220 1954 1632 2069 2225 1636 4149 
1957 960 1384 959 9330 13982 8743 1417 1303 1327 2015 2169 1786 3781 
1958 1351 982 861 7076 16839 5453 1829 1631 1627 2100 2159 2114 3669 
1959 1033 631 573 8872 12527 3566 1749 1947 1199 1576 1727 1833 3103 
1960 1059 494 763 6595 15361 6638 1814 1645 1421 1846 3270 2563 3622 
1961 628 910 746 5026 5761 4582 1325 1799 964 908 2081 1464 2183 
1962 1464 1371 1129 7527 18177 3886 2052 984 1127 1637 2941 1077 3614 
1963 1320 1263 1356 14093 16020 4920 1616 2510 1383 1812 3027 2353 4306 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɋɪɚɛɨɬɤɚ – ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ܳ˄˞˕, ˏଷ/ܿ 

ܳ˘.˔, ˏଷ/ܿ 
ܳ˗, ˏଷ/ܿ 

ܳ˅ˇ˘˓, ˏଷ/ܿ 
ܳʒЭʠ, ˏଷ/ܿ 

ܳː˄, ˏଷ/ܿ 
ܳʑʤʙ, ˏଷ/ܿ 

Vɧ, ɦ3 
ΔV, 
ɦ3 

Vɤɨɧ, ɦ3 Zɧ,ɦ Zɤ,ɦ Zɫɪ,ɦ Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

8 2998 1 406 0 3404 3405 2300 40 1,05 38,95 70,00 69,93 69,96 52,15 17,81 545 ɩɨ ɜɯɤ 
9 2363 1 1046 0 3409 3410 2300 38,95 2,71 36,24 69,93 69,69 69,81 52,15 17,66 541 ɩɨ ɜɯɤ 
10 3193 1 1065 0 4258 4259 1700 36,24 2,76 33,48 69,69 69,36 69,52 52,55 16,98 650 330 
11 2732 1 1425 0 4157 4158 1700 33,48 3,69 29,78 69,36 68,77 69,06 52,50 16,56 619 440 
12 2235 1 1170,00 0 3405 3406 1700 29,78 3,03 26,75 68,77 68,22 68,49 52,15 16,34 500 500 
1 1531 1 2060 0 3591 3592 1700 26,75 5,34 21,41 68,22 67,22 67,72 52,24 15,48 500 500 
2 1456 1 2485 0 3941 3942 1700 21,41 6,44 14,97 67,22 65,72 66,47 52,40 14,07 498 440 
3 1290 1 1580 0 2870 2871 1700 14,97 4,10 10,87 65,72 64,01 64,87 51,88 12,98 335 330 
4 5091 1 -2043 0 3048 3049 2300 10,87 -5,30 16,17 64,01 66,07 65,04 51,97 13,06 358 ɩɨ ɜɯɤ 
5 11265 1 -7332 0 3933 3934 2300 16,17 -19,00 35,17 66,07 69,58 67,82 52,40 15,42 545 ɩɨ ɜɯɤ 
6 4547 1 -1844 0 2703 2704 2300 35,17 -4,78 39,95 69,58 70,00 69,79 51,80 17,99 437 ɩɨ ɜɯɤ 
7 3594 1 -18 0 3576 3577 2300 39,95 -0,05 40,00 70,00 70,00 70,00 52,23 17,76 571 ɩɨ ɜɯɤ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ - ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ ܳ˄˞˕, ˏଷ/ܿ 
ܳ˘.˔, ˏଷ/ܿ 

ܳ˗, ˏଷ/ܿ 
ܳ˅ˇ˘˓, ˏଷ/ܿ 

ܳʒЭʠ, ˏଷ/ܿ 
ܳː˄, ˏଷ/ܿ 

ܳʑʤʙ, ˏଷ/ܿ 
Vɧ, ɦ3 

ΔV, 
ɦ3 

Vɤɨɧ, 
ɦ3 

Zɧ,ɦ Zɤ,ɦ Zɫɪ,ɦ Zɧɛ,ɦ H,ɦ N,Ɇȼɬ Nɝɚɪ,Ɇȼɬ 

8 2250 1 49 0 2299 2300 2300 40 0,13 39,87 70,00 69,99 70,00 51,58 18,42 381 ɩɨ ɜɯɤ 

9 1453 1 846 0 2299 2300 2300 39,87 2,19 37,68 69,99 69,83 69,91 51,58 18,33 379 ɩɨ ɜɯɤ 

10 1334 1 675 0 2009 2010 1700 37,68 1,75 35,93 69,83 69,66 69,74 51,17 18,58 336 336 

11 1359 1 1445 0 2804 2805 1700 35,93 3,75 32,19 69,66 69,17 69,41 51,54 17,87 450 450 

12 1327 1 1950,00 0 3277 3278 1700 32,19 5,05 27,13 69,17 68,29 68,73 51,75 16,97 500 500 

1 1136 1 2370 0 3506 3507 1700 27,13 6,14 20,99 68,29 67,14 67,71 51,85 15,86 500 500 

2 1052 1 2380 0 3432 3433 1700 20,99 6,17 14,82 67,14 65,67 66,41 51,82 14,59 450 450 

3 1290 1 1520 0 2810 2811 1700 14,82 3,94 10,88 65,67 64,01 64,84 51,55 13,30 336 336 

4 3853 1 -1554 0 2299 2300 2300 10,88 -4,03 14,91 64,01 65,70 64,86 51,58 13,28 274 ɩɨ ɜɯɤ 

5 9850 1 -7551 0 2299 2300 2300 14,91 -19,57 34,48 65,70 69,49 67,60 51,58 16,02 331 ɩɨ ɜɯɤ 

6 4411 1 -2112 0 2299 2300 2300 34,48 -5,47 39,95 69,49 70,00 69,74 51,58 18,17 375 ɩɨ ɜɯɤ 

7 2317 1 -18 0 2299 2300 2300 39,95 -0,05 40,00 70,00 70,00 70,00 51,58 18,42 381 ɩɨ ɜɯɤ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ

 
 

Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ20-ȼ-900 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ 
 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɹ ɡɚɳɢɬ 
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ɉ
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Ɉ
ɬɤ

ɥɸ
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ɧɢ
ɟ 

Ɇ
ɒ

ȼ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

 

ɁɁȽ 
ܷ଴ 

      + + + ݐ ଷ + + +      ܷ଴ݐ   +      ଶݐ  +       ଵݐ

Ɂɉɇ >ܷ 

1 ɫɬɭɩɟɧɶ ݐଵ 
+ +      

 

2 ɫɬɭɩɟɧɶ  ݐଶ 
+ +      

 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       +  

ɂɈ + +       

ɈɌɋ I 
     ଵݐ

 
       + + ଷݐ    +     ଶݐ +  

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       +  
ɂɈ + +       

ɈɌɋ 
     ଵݐ

 
       + + ଷݐ    +     ଶݐ +  

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

      + + + ଶݐ    +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

     ଵݐ
 

       + + ଷݐ    +     ଶݐ +  

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ       +  
ɂɈ + +       

Ɉɬɫɟɱɤɚ + +       
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 

Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͷ ∙  ʜ 1,96 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 2,3 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 

2ɫɬɭɩɟɧɶ ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟ
ɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢ
ɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,32 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,69 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹͳͷ ∙  ʜ 0,99 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧ

ɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,92 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,06 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 5,63Ⱥܫ

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ ܼூ 0,085 Ͳ,ʹͳʹ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,47 1,17 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,72 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,81 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 5,58 Ⱥܫ
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɫɥɟɞɫɬɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ 

Ⱥɫɩɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

ɇɚɪɭɲɟɧɢɹ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 

ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
ɂɡɴɹɬɢɟ ɡɟɦɟɥɶ, ɦɢɧɟɪɚɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ; ɬɪɚɧɫɮɨɪɦɚɰɢɹ 
ɥɚɧɞɲɚɮɬɨɜ, ɢɡɦɟɧɟɧɢɟ 
ɷɤɨɫɢɫɬɟɦ 

− ɮɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɣ ɛɟɪɟɝɨɜɨɣ 
ɥɢɧɢɢ; 
− ɩɨɞɬɨɩɥɟɧɢɟ ɢ ɡɚɛɨɥɚɱɢɜɚɧɢɟ 
ɬɟɪɪɢɬɨɪɢɢ, ɚɤɬɢɜɢɡɚɰɢɹ 
ɷɤɡɨɝɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ; 
− ɢɡɴɹɬɢɟ ɦɢɧɟɪɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ; 
− ɢɡɦɟɧɟɧɢɹ ɝɢɞɪɨɝɟɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢ ɝɢɞɪɨɝɟɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɨɜ; 
− ɧɚɜɟɞɟɧɧɚɹ ɫɟɣɫɦɢɱɧɨɫɬɶ; 
− ɩɟɪɟɪɚɛɨɬɤɚ ɛɟɪɟɝɨɜ; 
− ɩɟɪɟɮɨɪɦɢɪɨɜɚɧɢɟ ɧɚɡɟɦɧɵɯ 
ɷɤɨɫɢɫɬɟɦ ɢ ɧɚɪɭɲɟɧɢɹ 
ɢɯɬɢɨɮɚɭɧɵ. 

ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ ɝɟɨɦɨɧɢɬɨɪɢɧɝɚ; 
ɫɨɡɞɚɧɢɟ ɥɟɫɧɵɯ ɢ ɨɯɨɬɧɢɱɶɢɯ 
ɯɨɡɹɣɫɬɜ; ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ȼȻ ɢ ɇȻ; ɫɨɡɞɚɧɢɟ ɪɵɛɧɵɯ ɯɨɡɹɣɫɬɜ 
 
 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɜ 
ɫɜɹɡɢ ɫ ɫɨɡɞɚɧɢɟɦ ɤɪɭɩɧɨɝɨ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ʉɟɦɟɪɨɜɫɤɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɨɛɪɚɡɭɟɬɫɹ 
ɤɪɭɩɧɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɛɴɟɦɨɦ 
9,4 ɤɦ3. Ʌɨɤɚɥɶɧɨɟ ɢɡɦɟɧɟɧɢɟ 
ɤɥɢɦɚɬɚ 

ɋɨɡɞɚɧɢɟ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɫɬɚɧɰɢɣ; ɭɱɟɬ ɧɨɜɵɯ ɚɬɦɨɫɮɟɪɧɵɯ 
ɹɜɥɟɧɢɣ ɜ ɝɪɚɠɞɚɧɫɤɨɦ ɢ 
ɩɪɨɦɵɲɥɟɧɧɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɵɟ 
ɤɨɦɩɥɟɤɫɵ ɬɟɪɪɢɬɨɪɢɢ. ȼɫɟ 
ɩɨɣɦɟɧɧɨ-ɥɭɝɨɜɵɟ ɥɚɧɞɲɚɮɬɵ 
ɪɚɣɨɧɚ ɬɚɟɠɧɨɣ ɡɨɧɵ ɭɣɞɭɬ ɩɨɞ 
ɩɨɫɬɨɹɧɧɨɟ ɡɚɬɨɩɥɟɧɢɟ ɢɥɢ 
ɩɨɞɬɨɩɥɟɧɢɟ. 
 

ȼɵɪɭɛɤɚ ɢ ɭɬɢɥɢɡɚɰɢɹ ɞɪɟɜɟɫɢɧɵ ɜ 
ɥɨɠɟ ɛɭɞɭɳɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɧɚ 
ɩɪɢɩɥɨɬɢɧɧɨɦ ɭɱɚɫɬɤɟ ɞɥɢɧɨɣ ɞɨ 3 
ɤɦ (ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɵɯ 
ɡɚɫɨɪɟɧɢɣ ɪɟɲɟɬɨɤ ɜɨɞɨɜɨɞɨɜ); ɚ 
ɬɚɤɠɟ ɧɚ ɩɨɞɯɨɞɚɯ ɤ ɩɪɢɫɬɚɧɹɦ, 
ɩɪɢɱɚɥɚɦ ɢ ɥɟɫɨɫɩɥɚɜɧɵɦ ɪɟɣɞɚɦ; 
ɜɛɥɢɡɢ ɩɪɢɛɪɟɠɧɵɯ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ ɢ ɡɨɧ ɪɟɤɪɟɚɰɢɢ); 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɧɚɫɟɥɟɧɧɵɯ 
ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ ɢ 
ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɮɟɪɦ, 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ, 
ɜɵɜɨɡɤɨɣ ɡɚɝɪɹɡɧɟɧɧɨɝɨ ɝɪɭɧɬɚ ɢ 
ɫɠɢɝɚɧɢɟɦ ɦɭɫɨɪɚ; Ɉɛɹɡɚɬɟɥɶɧɨɟ 
ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɣ ɨɱɢɫɬɤɢ 
ɦɟɫɬ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
(ɢɧɨɝɞɚ ɫ ɯɥɨɪɢɪɨɜɚɧɢɟɦ ɝɪɭɧɬɚ) ɢ 
ɡɨɧ ɜɨɞɨɡɚɛɨɪɨɜ ɤɨɦɦɭɧɚɥɶɧɨ-
ɛɵɬɨɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ; ɩɟɪɟɧɨɫ, 
ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ ɢɥɢ ɧɚɞɟɠɧɨɟ 
ɤɪɟɩɥɟɧɢɟ (ɡɚɯɨɪɨɧɟɧɢɟ) ɫ 
ɨɛɟɡɡɚɪɚɠɢɜɚɧɢɟɦ ɤɥɚɞɛɢɳ ɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; ɭɬɢɥɢɡɚɰɢɹ 
ɨɬɯɨɞɨɜ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 
ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
 

 
 



139 
 

Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱦ.1 

Ⱥɫɩɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

ɇɚɪɭɲɟɧɢɹ ɜ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, 
ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɯɪɚɧɟɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɢ ɫɧɢɠɟɧɢɸ 
ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɝɢɞɪɨɭɡɥɚ 

ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
ɋɛɪɨɫɵ Ƚɗɋ ɜɨɞɵ ɜ ɇȻ ɜ 
ɩɪɨɰɟɫɫɟ  
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɂɡɦɟɧɟɧɢɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ 
ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; ɡɚɫɬɨɣɧɵɟ 
ɚɬɦɨɫɮɟɪɧɵɟ ɹɜɥɟɧɢɹ ɜ ɇȻ 
ɝɢɞɪɨɭɡɥɚ 

     ɍɱɟɬ ɧɟɝɚɬɢɜɧɵɯ ɹɜɥɟɧɢɣ ɜ 
ɝɪɚɠɞɚɧɫɤɨɦ ɢ ɩɪɨɦɵɲɥɟɧɧɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɜ ɇȻ ɝɢɞɪɨɭɡɥɚ. 

ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɜ ɚɬɦɨɫɮɟɪɭ  

 ɇɚɥɢɱɢɟ ɛɨɥɶɲɢɯ ɡɚɩɚɫɨɜ ɦɚɫɥɚ 
ɧɚ ɫɬɚɧɰɢɢ, ɨɛɪɚɡɨɜɚɧɢɟ ɨɬɯɨɞɨɜ 
ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ 

     ɍɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
ɋɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɟɞɨɬɜɪɚɳɚɸɳɢɯ ɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 

Ɉɫɜɨɟɧɢɟ ɛɟɪɟɝɨɜɨɣ ɡɨɧɵ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- Ɉɪɝɚɧɢɡɚɰɢɹ: 
– ɫɬɚɧɰɢɣ ɛɢɨɥɨɝɢɱɟɫɤɨɣ, ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɨɣ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɨɱɢɫɬɤɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ 
ɤɨɦɦɭɧɚɥɶɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ;  
– ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɫ ɤɨɦɩɥɟɤɫɨɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ,  
ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ, 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɵɯ ɢ 
ɞɪɭɝɢɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ 
ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɡɚɝɪɹɡɧɟɧɢɹ, 
ɡɚɫɨɪɟɧɢɹ ɢ ɢɫɬɨɳɟɧɢɹ ɜɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ; 
– ɭɫɬɚɧɨɜɨɤ ɩɨ ɫɛɨɪɭ ɧɟɮɬɢ, ɦɚɡɭɬɚ, 
ɦɭɫɨɪɚ ɢ ɞɪɭɝɢɯ ɨɛɴɟɤɬɨɜ, ɜɤɥɸɱɚɹ 
ɫɭɞɚ-ɫɛɨɪɳɢɤɢ ɢ ɧɟɮɬɟɨɱɢɫɬɧɵɟ 
ɫɬɚɧɰɢɢ;  
–ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɨɛɟɡɜɪɟɠɢɜɚɧɢɹ 
ɜɪɟɞɧɵɯ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ, 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
ɛɟɪɟɝɨɜɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɪɢɟɦɚ 
ɫ ɫɭɞɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ 
ɫɬɨɱɧɵɯ ɜɨɞ ɢ ɦɭɫɨɪɚ ɞɥɹ 
ɭɬɢɥɢɡɚɰɢɢ, ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɢ 
ɨɱɢɫɬɤɢ;  
– ɨɫɧɨɜɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɞɥɹ 
ɨɬɜɨɞɚ ɢ ɨɱɢɫɬɤɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ 
ɜɨɞɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɧɚ ɧɢɯ.  
– ɨɬɥɨɜ ɢ ɩɟɪɟɫɟɥɟɧɢɟ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ;  
– ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢɛɪɟɠɧɵɯ 
ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ ɞɥɹ ɡɚɳɢɬɵ 
ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɨɝɨ ɫɬɨɤɚ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɟɪɟɜɟɫɬɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɫɬɨɤ ɜ ɩɨɞɡɟɦɧɵɣ.  

 




