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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 

 

Ʉɚɮɟɞɪɚ Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɤɚɮɟɞɪɚ 

 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________    Ⱥ.Ⱥ. Ⱥɱɢɬɚɟɜ 
       ɩɨɞɩɢɫɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«____» _________ 2022 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺə ɊȺȻɈɌȺ 
 

13.03.02 – ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɍɋɌɖ-ȽɕɇɕɆɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ȽɕɇɕɆ. 

ɋɂɋɌȿɆȺ Ɉɋɍɒȿɇɂə ɉɊɈɌɈɑɇɈɃ ɑȺɋɌɂ ɌɍɊȻɂɇ. ɊȺɁɊȺȻɈɌɄȺ 
ɋɏȿɆɕ ɂ ȼɕȻɈɊ ɈȻɈɊɍȾɈȼȺɇɂə 

 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 
___________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 

Ⱦɨɰɟɧɬ ɤɚɮɟɞɪɵ  
ȽȽɗɋ ɢ ɗɋ  

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɝɨ 
ɮɢɥɢɚɥɚ ɋɎɍ 

ɭɱɟɧɚɹ ɫɬɟɩɟɧɶ, ɭɱɟɧɨɟ ɡɜɚɧɢɟ, 
ɞɨɥɠɧɨɫɬɶ, ɦɟɫɬɨ ɪɚɛɨɬɵ 

ȼ.ɂ.Ɍɚɬɚɪɧɢɤɨɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

    

ȼɵɩɭɫɤɧɢɤ 
___________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ  Ⱥ.ȼ.Ɇɭɪɵɳɟɧɤɨ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɍɫɬɶ-
Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ƚɵɧɵɦ. ɋɢɫɬɟɦɚ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ. 
Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ»  

ɧɚɡɜɚɧɢɟ ȼɄɊ  

 
Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ:  
 
 
Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ  
 
 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ   

 
________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 
________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
 
 
 

 



3 
 

ɋɈȾȿɊɀȺɇɂȿ 

ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɍɋɌɖ-ȽɕɇɕɆɋɄɈɃ  Ƚɗɋ .................................. 7 
ȼȼȿȾȿɇɂȿ .................................................................................................................. 9 
1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ...................................................................................................... 10 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ..................................................... 10 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ............................................................................... 10 
1.3 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ............................................................................... 11 
1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ .............................................................. 12 
1.5 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ............................................................................ 12 
1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ............................................................. 12 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ............................................................................ 12 
2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 50%) ....................................... 12 
2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) .......................................... 14 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ......................... 15 
2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɷɧɟɪɝɨɫɢɫɬɟɦɵ ........................................................................................................... 16 
2.5 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɩɨ 

ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ...................................................................................................... 18 
2.6 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ................................................................................................ 21 
2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ...................................................................................................... 23 
2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ Ƚɗɋ ........................................................ 27 
2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ......... 30 
2.10 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ................................................................................................... 32 
3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ....................................................... 35 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ......................................................................... 35 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ....... 36 

3.2.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ................................................... 36 
3.2.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ................................. 37 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ............. 41 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ...................................................... 44 
3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɬɚɥɶɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ......................... 44 
3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ .......................................................... 47 

3.6.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ........................................................................ 47 
3.6.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ .................................................................................. 48 
3.6.3 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ................................................. 49 
3.6.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ ......................................... 49 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ .............................................................................................. 49 
4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ .................................................................... 49 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ................................. 50 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ............................................................ 50 



4 
 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ ........................................................................................................................ 50 

4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦ 
ɛɥɨɤɨɦ ........................................................................................................................ 51 

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ .......................................... 52 
4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ȼɅ Ɋɍ ȼɇ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ȼɅ .............. 53 
4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɚɫɱɟɬɚ... ..................................................................................................................... 54 
4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ................................................................................................................ 55 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ .............................. 56 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ......................................................................... 56 
4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱёɬ ɬɨɤɨɜ 

ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ 
ɤɨɦɩɥɟɤɫɟ «RastrWin» ............................................................................................... 57 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ .......... 58 
4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

13,8 ɤȼ ........................................................................................................................ 59 
4.8.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ............................................... 59 
4.8.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ........................................ 59 
4.8.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɢ ...................................... 60 

4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ ............................................................................... 60 
5 ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ......... 61 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ....................................... 62 
5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɜɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ 

ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ............................................................................ 63 
5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ ............................................................ 65 

5.3.1 Ɋɚɫɱёɬ ɭɫɬɚɜɨɤ ɆɌɁ ɢ ɌɈ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
(I>Ɍȼ), (I>>Ɍȼ) .......................................................................................................... 65 

5.3.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆G) ...................................... 68 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)).. ......................................................................................................................... 73 
5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) ................................. 76 
5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ........................................ 76 
5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) ............................................. 82 
5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) .................................... 85 
5.3.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ .................................................. 88 

5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ .............................................................................................. 90 
5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ ......................... 91 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ .................................................................. 91 
6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ .................................................................... 91 
6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ .......................... 91 

6.2.2 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ................................................................................... 91 



5 
 

6.2.3 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ..................................................................................... 93 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ................................................................................ 93 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ........................................ 94 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ............................................... 95 
6.3.3 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ......................... 96 
6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ .............................................. 98 
6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ .......................................... 98 
6.3.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ ................. 99 
6.3.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 

ɜɨɞɨɫɛɪɨɫɵ….. ......................................................................................................... 101 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ ........................................................................... 101 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ........................................... 101 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ ........................................................ 102 
6.4.3 Ȼɵɤɢ ......................................................................................................... 102 
6.4.4 ɍɫɬɨɢ ....................................................................................................... 103 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ............................................................. 103 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ......................................................................... 103 

6.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ ...................................................................... 104 
6.5.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ........................................................... 104 
6.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ .................................................... 104 

6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ......................................... 105 
6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ................. 105 

6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ ..................................... 105 
6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ ................................................................... 105 
6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ .............................................. 106 
6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ................................... 106 
6.7.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ......................................................... 107 
6.7.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ..................................................................................... 107 
6.7.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ ................................................................................. 108 
6.7.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ .................................................................. 109 

6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ ........................................... 111 
6.8.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ................................................... 112 

7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ 
Ƚɍ .............................................................................................................................. 112 

7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ................................................... 112 
7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ........................................................................................................... 114 
7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ .................................. 115 
7.4 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 

ɩɟɪɢɨɞ. ...................................................................................................................... 116 
7.5 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ................................................ 117 
7.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ............................................................................................................ 118 
8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ................................ 119 



6 
 

8.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ............................................ 119 
8.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɍɫɬɶ-

Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ...................................................................................................... 119 
8.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ .................................................................................. 119 
8.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ...... 120 
8.2.3 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ......... 122 
8.2.4 ɉɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ...... 123 

9 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ... 124 
9.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ............................................ 124 
9.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ................................................................... 124 
9.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ....................................................................................... 127 
9.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ .... 128 
9.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ............................................................... 129 

9.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ........................................................... 129 
9.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ .............................................................. 130 
9.5.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ................................................................... 131 

9.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ............................................................................. 131 
10 ɋɢɫɬɟɦɚ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ ................................................... 133 

10.1 ȼɚɪɢɚɧɬɵ ɫɯɟɦ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ ................................ 133 
10.1.1 Ɉɫɭɲɟɧɢɟ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ .......................................... 134 
10.1.2 Ɉɫɭɲɟɧɢɟ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ .................................................... 134 
10.1.3 Ɉɬɤɚɱɤɚ ɩɟɪɟɧɨɫɧɵɦ ɧɚɫɨɫɨɦ............................................................. 135 
10.1.4 Ɉɫɭɲɟɧɢɟ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɟɣ («ɦɨɤɪɨɣ» ɩɨɬɟɪɧɨɣ) ɢ ɨɛɳɟɣ 

ɧɚɫɨɫɧɨɣ ................................................................................................................... 136 
10.1.5 Ɉɫɭɲɟɧɢɟ ɫɨ ɫɛɨɪɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɛɳɟɣ ɟɦɤɨɫɬɶɸ ................. 136 

10.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ................................................ 137 
10.2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ............................................. 137 
10.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ .................................... 137 
10.2.3 ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ .......................................................................... 141 
10.2.4 Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɜɚɪɢɚɧɬɚ ɤɨɦɩɨɧɨɜɤɢ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ 

ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ................................................................................................... 146 
ɁȺɄɅɘɑȿɇɂȿ ....................................................................................................... 148 
ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈɑɇɂɄɈȼ ............................................. 150 
ɉɊɂɅɈɀȿɇɂȿ Ⱥ ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ............................................. 154 
ɉɊɂɅɈɀȿɇɂȿ Ȼ Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ........................ 160 
ɉɊɂɅɈɀȿɇɂȿ ȼ ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ........................................................................................... 164 
ɉɊɂɅɈɀȿɇɂȿ Ƚ Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ................................... 167 

 



7 
 

         ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɍɋɌɖ-ȽɕɇɕɆɋɄɈɃ  Ƚɗɋ 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ……………………………………..………Ƚɵɧɵɦ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ……………..….....Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ…………………………   ………..Ƚɗɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ……………………………………………..………...162 ɦ3/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,01%.............................................1291 ɦ3/ɫ; 
                                                                   0,1%.............................................1123 ɦ3/ɫ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………………………….......................5 ɦ3/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ………………………………..………….ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ…………………………………………………...…….......357,00 ɦ; 
                    Ɏɉɍ………………………………………………......…….......359,00 ɦ; 
                   ɍɆɈ………………………………………………………..……344,87 ɦ; 
ɜ) ɨɛɴɟɦɵ: 
     ɩɨɥɧɵɣ...…………………………………………………………….……..7,65 ɦ3; 
     ɩɨɥɟɡɧɵɣ………………………………………………………………....…5,28ɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ...……………………………….…………………………104,00 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ...………………………………………….………………….....89,89 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ...……………………………………….………………...….84,41ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
    ɭɫɬɚɧɨɜɥɟɧɧɚɹ……………………….……………………………….......240 Ɇȼɬ; 
    ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ……………………………………………..………......194 ɆȼɌ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ…………..…………..1,098 ɦɥɪɞ.ɤȼɌ∙ɱ; 

8. Ɋɚɡɦɟɪɵ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ/ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ………………..…………………………………..370,5 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ……………….…………………………………281,5 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ………………………….……………………………………...61,7 ɦ; 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ………………………….……………………………………...84,0 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
ɚ) ɬɢɩ……………………………………………….……..ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ……………………………………………...…..3×10 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ………………………..………………..70 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ………………………………………….…………….363 ɦ; 

10. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ…………………..………………………………………ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ……………………………..…………………………………….3; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ………………………….…………………ɞɨɥɟɪɢɬ (ɞɢɚɛɚɡ); 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ…………………….……………ɤɪɭɝɥɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ…………………………………………………............ɊɈ115-ȼ-315; 
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ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………………..……...ɩɨɞɜɟɫɧɨɣ; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ…………………………………………..………….80 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ…………………………………………….……...230,8 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ……………………………………...……ɌȾɐ-125000/220; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ……………………………………………0,35 ɪɭɛ/ɤȼɬɱ; 
ɛ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ………………........……………75098,5 ɪɭɛ/ɤȼɬɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………………….………...…….12 ɥɟɬ, 5 ɦɟɫ.
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                                                    ȼȼȿȾȿɇɂȿ 

ɉɨɱɬɢ ɜɫɸɞɭ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɤɚɤ ɧɚɫɟɥɟɧɢɟ ɢɫɩɨɥɶɡɭɟɬ ɷɧɟɪɝɢɸ 
ɞɜɢɠɭɳɟɣɫɹ ɜɨɞɵ. ɗɬɨɬ ɦɧɨɝɨɨɛɟɳɚɸɳɢɣ ɫɩɨɫɨɛ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪɝɢɢ ɫɬɚɥ ɜ 
ɧɟɞɚɜɧɟɟ ɜɪɟɦɹ ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦ ɜɨ ɦɧɨɝɢɯ ɪɚɡɜɢɜɚɸɳɢɯɫɹ ɢ ɢɧɞɭɫɬɪɢɚɥɶɧɵɯ 
ɪɟɝɢɨɧɚɯ ɩɨ ɪɹɞɭ ɩɪɢɱɢɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɱɢɫɬɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɧɟɪɝɢɢ ɜɨɞɵ 
ɫɧɢɠɚɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɢɫɤɨɩɚɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɩɪɢɧɨɫɹ ɩɨɥɶɡɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɟ. 

Ɉɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɟɪɜɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɧɢ ɢɦɟɸɬ 
ɛɨɥɶɲɭɸ ɦɚɧɟɜɪɟɧɧɨɫɬɶ, ɯɨɪɨɲɭɸ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɢ ɦɚɥɵɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ, ɧɟ ɬɪɟɛɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɞɨɩɭɫɤɚɸɬ ɩɨɥɧɭɸ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ ɜɟɫɶɦɚ ɲɢɪɨɤɢɦɢ ɜɨɡɦɨɠɧɨɫɬɹɦɢ ɬɟɥɟɭɩɪɚɜɥɟɧɢɹ. ɗɧɟɪɝɢɹ, 
ɩɪɨɢɡɜɨɞɢɦɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ, ɞɟɲɟɜɥɟ, ɱɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɹ, 
ɞɨɫɬɚɜɥɹɟɦɚɹ ɬɟɩɥɨɜɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ. 

ȼ ɬɟɯɧɢɱɟɫɤɨɦ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦ ɨɬɧɨɲɟɧɢɹɯ ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨ 
ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ. ɗɬɚ 
ɨɫɨɛɟɧɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢɦɟɟɬ ɫɭɳɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɤɪɭɩɧɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɬɚɤ ɤɚɤ ɪɟɡɤɢɣ ɩɪɢɪɨɫɬ ɧɚɝɪɭɡɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ 
ɚɜɚɪɢɣɧɵɯ ɫɛɨɹɯ ɜ ɫɢɫɬɟɦɟ, ɦɨɠɧɨ ɛɵɫɬɪɨ ɤɨɦɩɟɧɫɢɪɨɜɚɬɶ ɜɤɥɸɱɟɧɢɟɦ 
ɪɟɡɟɪɜɧɵɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɨɤɚɡɚɥɢɫɶ ɨɱɟɧɶ 
ɭɞɨɛɧɵɦɢ ɞɥɹ ɩɨɤɪɵɬɢɹ ɩɢɤɨɜ ɧɚɝɪɭɡɤɢ ɜ ɫɢɫɬɟɦɚɯ, ɜ ɤɨɬɨɪɵɯ ɪɚɛɨɬɚɸɬ ɤɚɤ 
ɬɟɩɥɨɜɵɟ, ɬɚɤ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɦɨɳɧɨɫɬɢ ɜɧɨɫɹɬ ɨɳɭɬɢɦɵɣ ɜɤɥɚɞ ɜ ɨɛɟɫɩɟɱɟɧɢɟ 
ɫɢɫɬɟɦɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɜɫɟɣ ȿɞɢɧɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ (ȿɗɋ) ɫɬɪɚɧɵ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɍɫɬɶ-Ƚɵɧɵɦɫɤɚɹ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɜ Ⱥɡɢɚɬɫɤɨɣ ɱɚɫɬɢ Ɋɨɫɫɢɢ, ɧɚ Ⱦɚɥɶɧɟɦ 
ȼɨɫɬɨɤɟ, ɜ Ⱥɥɞɚɧɫɤɨɦ ɪɚɣɨɧɟ, ɧɚ ɪɟɤɟ Ƚɵɧɵɦ (ɥɟɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ ɍɱɭɪ, 
ɩɪɨɬɟɤɚɟɬ ɜ ɩɪɟɞɟɥɚɯ əɤɭɬɢɢ). 

Ȼɚɫɫɟɣɧ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɸɝɟ əɤɭɬɢɢ. ɉɟɪɜɵɟ 8 ɤɦ Ƚɵɧɵɦ ɬɟɱёɬ ɧɚ ɡɚɩɚɞ; 
ɭɤɥɨɧ ɪɟɤɢ ɧɚ ɷɬɨɦ ɭɱɚɫɬɤɟ ɨɱɟɧɶ ɛɨɥɶɲɨɣ (ɨɤɨɥɨ 75‰). ȼ ɦɟɠɝɨɪɧɨɣ ɤɨɬɥɨɜɢɧɟ 
ɦɟɠɞɭ Ⱥɥɞɚɧɨ-ɍɱɭɪɫɤɢɦ ɯɪɟɛɬɨɦ ɧɚ ɡɚɩɚɞɟ ɢ ɝɨɥɶɰɚɦɢ Ȼɢɥɢɛɢɧɚ ɧɚ ɜɨɫɬɨɤɟ 
ɪɟɤɚ ɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɧɚ ɫɟɜɟɪɧɨɟ. ȼ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɪɟɤɚ ɩɨɜɨɪɚɱɢɜɚɟɬ ɧɚ 
ɫɟɜɟɪɨ-ɜɨɫɬɨɤ. Ɋɭɫɥɨ ɪɟɤɢ ɝɨɪɧɨ-ɜɨɞɨɩɚɞɧɨɟ, ɢɡɨɛɢɥɭɟɬ ɬɪɭɞɧɨɩɪɨɯɨɞɢɦɵɦɢ 
ɩɨɪɨɝɚɦɢ. ȼ ɞɨɥɢɧɟ ɪɟɤɢ ɧɚɯɨɞɹɬɫɹ ɨɛɲɢɪɧɵɟ ɧɚɥɟɞɧɵɟ ɩɨɥɹ. ȼ ɧɢɠɧɟɦ ɬɟɱɟɧɢɢ 
ɭɤɥɨɧ ɪɟɤɢ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 6‰. ɒɢɪɢɧɚ ɪɭɫɥɚ ɜ ɦɟɠɟɧɶ 30–40 ɦ.  

ɉɢɬɚɧɢɟ ɪɟɤɢ ɜ ɨɫɧɨɜɧɨɦ ɫɧɟɝɨɜɨɟ ɢ ɞɨɠɞɟɜɨɟ. ȼɨɫɬɨɱɧɨɫɢɛɢɪɫɤɢɣ ɬɢɩ 
ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ ɫ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɢ ɜɵɫɨɤɨɣ ɥɟɬɧɟ-ɨɫɟɧɧɟɣ 
ɦɟɠɟɧɶɸ. ȼ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɨɯɨɞɢɬ ɞɨ 90% ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɜɨɞɵ. 

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɤɥɢɦɚɬ ɧɚɛɥɸɞɚɟɬɫɹ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɫ ɯɨɥɨɞɧɨɣ ɢ ɞɥɢɧɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ, ɧɨ ɬёɩɥɵɦ ɥɟɬɨɦ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɠɟ 
ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 151 ɞɧɹ ɜ ɝɨɞɭ.  

Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɨɧɟ ɪɢɫɤɨɜɚɧɧɨɝɨ ɡɟɦɥɟɞɟɥɢɹ. ɂ 
ɨɫɚɞɤɨɜ ɬɚɦ ɜɵɩɚɞɚɟɬ ɜɬɪɨɟ ɛɨɥɶɲɟ ɩɨɥɨɠɟɧɧɨɝɨ.  

Ɂɢɦɚ ɭɦɟɪɟɧɧɨ ɯɨɥɨɞɧɚɹ, ɤɨɥɟɛɚɧɢɹɦ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ 
ɧɚɛɥɸɞɚɸɬɫɹ ɧɟɛɨɥɶɲɢɟ. ɋ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɧɚɛɥɸɞɟɧɢɟ ɨɬɬɟɩɟɥɢ 
ɢɫɤɥɸɱɟɧɨ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨ ɪɚɣɨɧɭ ɜ ɹɧɜɚɪɟ −35 °C, ɢɸɥɟ +34,4 °C. 
ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɧɚ ɪɚɜɧɢɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɜ ɫɪɟɞɧɟɦ 
ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ ɜ ɩɪɟɞɟɥɚɯ 1000 ɦɦ ɨɫɚɞɤɨɜ, ɜ ɝɨɪɚɯ  ɠɟ — ɫɜɵɲɟ 1000 ɦɦ. 

1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

Ⱦɥɢɧɚ ɪɟɤɢ 297 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 15,1 ɬɵɫ. ɤɦ2  – 2-ɣ ɩɨ ɩɥɨɳɚɞɢ 
ɛɚɫɫɟɣɧɚ ɢ ɞɥɢɧɟ ɩɪɢɬɨɤ ɍɱɭɪɚ ɩɨɫɥɟ ɪɟɤɢ Ƚɨɧɚɦ. 

Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɨɬ ɭɪɨɜɧɟɣ ɜɨɞɵ ɪɟɤɢ Ƚɵɧɵɦ ɜ ɫɬɜɨɪɟ 
ɫɨɨɪɭɠɟɧɢɣ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ Ƚɍ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.1. Ʉɪɢɜɚɹ ɨɛɴёɦɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.2. 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1029/%D0%A0%D1%83%D1%81%D0%BB%D0%BE
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1746/%D0%9C%D0%B5%D0%B6%D0%B5%D0%BD%D1%8C
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/901/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B5%D0%B6%D0%B8%D0%BC
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1747/%D0%9F%D0%BE%D0%BB%D0%BE%D0%B2%D0%BE%D0%B4%D1%8C%D0%B5
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/898/%D0%A0%D0%B5%D1%87%D0%BD%D0%BE%D0%B9_%D0%B1%D0%B0%D1%81%D1%81%D0%B5%D0%B9%D0%BD
http://water-rf.ru/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B/1094/%D0%93%D0%BE%D0%BD%D0%B0%D0%BC
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ 

 

Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴёɦɚ ɫɬɨɤɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 

1.3 Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

ɋɬɜɨɪ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɛɵɥ ɜɵɛɪɚɧ ɜ ɸɠɧɨɣ ɱɚɫɬɢ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ 
(əɤɭɬɢɹ). ɗɬɨɬ ɜɵɛɨɪ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɨɩɬɢɦɚɥɶɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟ 
ɛɭɞɭɬ ɡɚɬɚɩɥɢɜɚɬɶɫɹ ɛɥɢɠɚɣɲɢɟ ɤɚɤɢɟ-ɥɢɛɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɪɟɞɩɪɢɹɬɢɹ, ɚ 
ɬɚɤɠɟ Ɏɟɞɟɪɚɥɶɧɚɹ ɬɪɚɫɫɚ Ɇ56 «Ʌɟɧɚ». ȼ ɬɚɛɥɢɰɟ 1.1 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɫɬɜɨɪɚ. 
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Ɍɚɛɥɢɰɚ 1.1 –  Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɫɬɜɨɪɚ 

Ɉɬɦɟɬɤɚ ɞɧɚ, ɦ Ɉɬɦɟɬɤɚ ɇɉɍ, ɦ ɇɚɩɨɪ, ɦ Ⱦɥɢɧɚ ɫɬɜɨɪɚ, ɦ Ⱦɥɢɧɚ ɜɞɯɪ., ɤɦ 

250 357 107 919 71 

1.4 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ɇɚ ɪɢɫɭɧɤɟ 1.3 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɫɥɟɞɭɟɦɵɣ ɫɬɜɨɪ ɫ ɨɬɨɛɪɚɠɟɧɢɟɦ ɫɤɚɥɶɧɨ-
ɦɚɝɦɚɬɢɱɟɫɤɨɝɨ ɢ ɦɟɬɚɦɨɪɮɢɱɟɫɤɨɝɨ ɝɪɭɧɬɨɜ, ɡɚɥɟɝɚɸɳɢɯ ɜ ɦɟɫɬɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ –  ɞɨɥɟɪɢɬ (ɞɢɚɛɚɡ). 

 

Ɋɢɫɭɧɨɤ 1.3 – ɂɫɫɥɟɞɭɟɦɵɣ ɫɬɜɨɪ 

1.5 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

ȼ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɫɨɝɥɚɫɧɨ ɤɚɪɬɟ ɨɛɳɟɝɨ 
ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɊɎ (ɈɋɊ–97) ɫɟɣɫɦɢɱɧɨɫɬɶ 
ɫɨɫɬɚɜɥɹɟɬ 6-7 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ MSK–64. 

1.6 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɬɚɧɰɢɢ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ 
ɫɥɟɞɭɸɳɢɟ ɫɬɚɧɰɢɢ: 

 ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
 ɍɫɬɶ-ɂɥɢɦɫɤɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 

2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 50%) 

Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɫɥɟɞɭɟɬ ɨɬɧɨɫɢɬɶ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ 
ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ (Qɩɨɥ  Qɫɪ.ɝɨɞ). Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 

Ɏɉɍ = 359 ɦ 
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ɫɨɫɬɚɜɥɹɸɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ (Qɦɟɠ < Qɫɪ.ɝɨɞ). Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɢ 
ɝɢɞɪɨɝɪɚɮ ɪɟɤɢ Ƚɵɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɉɪɢɥɨɠɟɧɢɟ Ⱥ, Ɍɚɛɥɢɰɚ Ⱥ.1, Ɋɢɫɭɧɨɤ Ⱥ.1 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ%,                                                                                         (2.1) 

ɝɞɟ  ܲ − ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ;  ݉ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ;  ݊ − ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɟɪɢɨɞ ɦɟɠɟɧɢ ɢ 
ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɧɠɢɪɨɜɤɚ ɤɚɠɞɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɨɪɦɭɥɵ (2.1) ɜɵɱɢɫɥɹɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɟ Ⱥ, Ɍɚɛɥɢɰɵ Ⱥ.1.  

ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɤɠɟ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ, Ɋɢɫɭɧɨɤ Ⱥ1. 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1993 ɝ. ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ Ⱥ, Ɋɢɫɭɧɨɤ 
Ⱥ.1. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ 
ɩɨɥɨɜɨɞɶɸ. 

ܳˏହ଴%˄˃ˊˑ˅ˑˈ = ͵͹ ˏଷ̝  ሺͳͻͺͲ ˆ. ሻ; ܳм ଵଽଽଷ = Ͷͻ ˏଷ̝
 

Ʉˏ = ܳˏହ଴%˄˃ˊˑ˅ˑˈܳм ଵଽଽଷ = ͵͹Ͷͻ = Ͳ,͹͸ 

ܳ˒ହ଴%˄˃ˊˑ˅ˑˈ = ͵͵ͺ ˏଷ̝  ሺͳͻ͹͸ ˆ. ሻ; ܳɩ ଵଽଽଷ = ͵ʹ͵ ˏଷ̝  
ʙ˒ = ܳ˒ହ଴%˄˃ˊˑ˅ˑˈܳ˒ ଵଽଽଷ = ͵͵ͺ͵ʹ͵ = ͳ,ͲͶ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ: 

Ʉˏ = Ͳ,͹ͻ − ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ʙ˒ = ͳ,ͲͶ − ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

ɇɚ ɩɨɥɭɱɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɭɦɧɨɠɚɸɬɫɹ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ: ɞɥɹ 
ɦɟɫɹɰɟɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɩɨɥɨɜɨɞɶɸ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 1,04, ɞɥɹ 
ɦɟɫɹɰɟɜ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɦɟɠɟɧɢ ɧɚ 0,79. Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1. 
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Ɍɚɛɥɢɰɚ 2.1 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 1993 (Ɋ = 50%), ɦ3/ɫ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ.ɝɨ

ɞ. 

1993 31 32 36 37 271 420 456 285 184 117 49 42 163 

ɫ ɩɪɢɜ. 24 24 27 28 283 439 476 298 192 89 37 32 162 

c ɤɨɪɪ. 25 25 28 29 283 439 476 298 192 93 39 33 163 

2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 90%) 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 1979 ɝ. ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɥɨɠɟɧɢɟɦ Ⱥ, Ɋɢɫɭɧɨɤ Ⱥ.2. 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɱɢɫɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. 
Ɋɚɫɱɟɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.2. 

Ʉˏ = ܳɆ ɛɚзоɜоеଽ଴%ܳɆ ଵଽ଻ଽ = ʹͺʹͺ = ͳ,Ͳͳ 

                 

Ʉ˒ = ܳɉ ɛɚзоɜоеଽ଴%ܳɉ ଵଽ଻ଽ = ʹ͸͹ʹ͹Ͳ = Ͳ,ͻͻ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ: 

Ʉˏ = ͳ,Ͳͺ − ɩɨɜɵɲɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ʙ˒ = Ͳ,ͻͻ − ɩɨɧɢɠɚɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 

Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 1979 (Ɋ = 90%), ɦ3/ɫ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 

Qɫɪ.ɝɨ

ɞ. 

1979 14 15 16 23 418 400 184 178 169 67 38 23 129 

ɫ ɩɪɢɜ. 13 15 15 23 415 397 183 177 168 68 39 23 128 

c ɤɨɪɪ. 13 15 15 23 415 397 183 177 168 72 41 25 129 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɭɬɨɱɧɹɸɬɫɹ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 
ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ, ɩɨɤɚɡɵɜɚɸɳɚɹ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɜ 
ɤɚɤɢɟ-ɥɢɛɨ ɦɟɫɹɰɵ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 2.3. 

Ɍɚɛɥɢɰɚ 2.3 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX  X XI  XII 

Q50%-Q90% 11 10 13 6 -132 42 294 121 24 20 -2 9 

ɤɨɪɪ. 50 % 0 0 0  0 135 0  -135 0 0 -10 10 0 

ɢɫɩɪ. 50% 25 25 28 29 418 439 341 298 182 83 49 33 
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ȼ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɧɚɛɥɸɞɚɸɬɫɹ ɪɚɫɯɨɞɵ ɦɟɧɶɲɢɟ, ɱɟɦ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ ɜ V ɢ XI ɦɟɫɹɰɚɯ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɚ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɢ 
ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: ɨɛɴɟɦ ɫɟɡɨɧɧɨɝɨ ɢ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɞɨɥɠɟɧ 
ɨɫɬɚɬɶɫɹ ɧɟɢɡɦɟɧɧɵɦ ɞɨ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɢ ɩɨɫɥɟ ɧɟɟ. ɗɬɨ ɨɡɧɨɱɚɟɬ, ɱɬɨ ɦɟɫɹɰɵ, 
ɝɞɟ ɪɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɦɟɧɶɲɟ, ɱɟɦ ɦɚɥɨɜɨɞɧɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɜ ɫɬɨɪɨɧɭ ɭɜɟɥɢɱɟɧɢɹ ɡɚ ɫɱɟɬ ɫɧɢɠɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɞɪɭɝɢɟ 
ɦɟɫɹɰɵ, ɧɨ ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɨɞɧɨɦɭ ɢ ɬɨɦɭ ɠɟ ɩɟɪɢɨɞɭ. 

Ⱦɥɹ ɦɟɠɟɧɢ ɧɟɞɨɫɬɚɸɳɢɣ ɪɚɫɯɨɞ ɧɚɛɥɸɞɚɟɬɫɹ ɜ XI  ɦɟɫɹɰɟ, ɩɨɷɬɨɦɭ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɛɚɜɥɟɧɢɟ ɪɚɫɯɨɞɚ ɢɡ ɪɚɫɯɨɞɚ X ɦɟɫɹɰɚ, ɞɥɹ ɩɨɥɨɜɨɞɶɹ 
ɧɟɞɨɫɬɚɸɳɢɣ ɪɚɫɯɨɞ ɜ V ɦɟɫɹɰɟ, ɩɨɷɬɨɦɭ ɨɧ ɞɨɛɚɜɥɹɟɬɫɹ ɢɡ ɪɚɫɯɨɞɚ VII ɦɟɫɹɰɚ. 
Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɥɟɬ 

2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɍɫɬɶ-Ƚɵɧɵɦɫɤɚɹ Ƚɗɋ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɨɣ 
ɩɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɪɚɫɱёɬɚɦ ɫɨɫɬɚɜɥɹɟɬ 170 Ɇȼɬ, ɧɚɯɨɞɢɬɫɹ ɜ ɈȾɍ ȼɨɫɬɨɤɚ, 
ɦɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɤɨɬɨɪɨɣ ɪɚɜɧɚ ɛɨɥɟɟ 11069 Ɇȼɬ, ɱɬɨ ɜɵɧɭɠɞɚɟɬ ɩɟɪɟɣɬɢ 
ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɨɦɩɥɟɤɫ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ, ɬɚɤ ɤɚɤ ɩɪɟɞɩɨɥɚɝɚɟɦɚɹ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ ɦɟɧɟɟ 10% ɨɬ 
ɦɨɳɧɨɫɬɢ ɈȾɍ. 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ ɧɟɨɛɯɨɞɢɦɵ 
ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɡɚ ɨɩɪɟɞɟɥɟɧɧɵɟ ɱɚɫɵ. Ⱦɥɹ ɷɬɨɝɨ ɧɭɠɧɵ ɡɧɚɱɟɧɢɟ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɈȾɍ ȼɨɫɬɨɤɚ. Ⱦɚɧɧɵɟ ɛɟɪɭɬɫɹ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ. Ɇɨɳɧɨɫɬɢ 
ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ (Ɇȼɬ) ɜ ɡɢɦɧɟɟ ɢ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɢɜɟɞɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɟ Ⱥ, 
Ɍɚɛɥɢɰɟ Ⱥ.3. 
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɨɬɪɟɛɥɟɧɢɹ Ⱥɪɯɚɧɝɟɥɶɫɤɨɝɨ ɊȾɍ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 2.2 – 2.3. 

݇ = ʝʓʢʟʓʢ = Эʝʓʢ˒ˑ˕˓Эʟʓʢ˒ˑ˕˓ = ͶͲ͵Ͳͺ ˏˎː. ˍʑ˕ ∙ ˚ͳͳʹ͹ʹ ˏˎː. ˍʑ˕ ∙ ˚ = ͵,ͷͺ                                      ሺʹ.ʹሻ 
௜ܲʟʓʢ = ʝܲʓʢ݇ = ͷ͹͹ʹ͵,ͷͺ = ͳ͸ͳͶ ʛʑ˕                                                                    ሺʹ.͵ሻ 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ, ɩɪɢɜɟɞɟɧɧɭɸ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ, Ɍɚɛɥɢɰɚ Ⱥ.4. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɢɬɫɹ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ 
ɧɚɝɪɭɡɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɋɢɫɭɧɨɤ 2.2 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 
ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

௧ܲ௠௔௫ = ܽ + ܾ ∙  (2.4)                                                                                     ;ߙݏ݋ܿ

Ƚɞɟ  t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ (1 – ɹɧɜɚɪɶ, 2 – ɮɟɜɪɚɥɶ ɢ ɬ.ɞ.); 
a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ, 

ɩɪɢɜɟɞɟɧɧɵɟ ɧɢɠɟ: 
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ߙ   = |͵Ͳ°ݐ − ͳͷ°| ∙ ͵,ͳͶ/ͳͺͲ°;                                                                            (2.5)          

   ܽ = ௉́ ˋˏ˃೘ೌೣ+௉ˎ ˈ˕ˑ೘ೌೣଶ  ;                                                                                           (2.6)          

   ܾ = ௉́ ˋˏ˃೘ೌೣ−௉ˎ ˈ˕ˑ೘ೌೣଶ .                                                                                             (2.7)   

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧̝ܲ ˓ = ܽ˔˓ + ܾ˔˓ ∙  (2.8)                                                                                   ;ߙݏ݋ܿ

 

  ܽ ˔˓ = ௉́ ˋˏ˃೘ೌೣ+௉ˎ ˈ˕ˑ೘ೌೣଶ ;                                                                                         (2.9)      

                                             

 ܾ˔˓ = ௉́ ˋˏ˃೘ೌೣ−௉ˎ ˈ˕ˑ೘ೌೣଶ .                                                                                           (2.10)  

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.4 ɢ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.4 ɫɬɪɨɢɬɫɹ 
ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɩɨɤɚɡɚɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

Ɍɚɛɥɢɰɚ 2.4 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɢɟ ɧɚɝɪɭɡɤɢ 
t ߙ Cos ߙ Ptmax, Ɇȼɬ Ptɫɪ, Ɇȼɬ 
1 0,2617 0,9660 1805 1708 
2 0,7850 0,7074 1714 1616 
3 1,3083 0,2595 1557 1456 
4 1,8317 -0,2579 1376 1272 
5 2,3550 -0,7063 1219 1112 
6 2,8783 -0,9655 1128 1019 
7 3,4017 -0,9664 1128 1019 
8 3,9250 -0,7085 1218 1112 
9 4,4483 -0,2610 1375 1272 
10 4,9717 0,2564 1556 1456 
11 5,4950 0,7051 1714 1616 
12 6,0183 0,9651 1805 1708 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

2.5 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ. 
Ȼɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɭɪɨɜɧɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 
ɪɚɜɧɨɦ ɨɬɦɟɬɤɟ ɇɉɍ, ɚ ɧɚɩɨɪ Ƚɗɋ – ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:    ܪʒЭʠ = ܼʑʐ − ܼʜʐ − ℎ,                                                                                 (2.11) 

ɝɞɟ   ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ;  ܼʜʐ − ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɛɵɬɨɜɵɦ 
ɪɚɫɯɨɞɚɦ ɜɨɞɵ ɫ ɭɱёɬɨɦ ɡɢɦɧɟɣ ɢ ɥɟɬɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ ܼʜʐ = ݂ሺܳሻ;  

ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ɞɥɹ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ 
Ƚɗɋ ɫ ɧɚɩɨɪɨɦ 107 ɦ., ɩɨɬɟɪɢ ɫɨɫɬɚɜɹɬ 0,4 ɦ.  

Ȼɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

˄ܰ˞˕ = ݇ே ∙ ܳ˒ˑˎ˄˞˕ ∙  ʒЭʠ,                                                                                    (2.12)ܪ

ɝɞɟ  ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ ݇ே = ͺ,Ͷ; ܳ˒ˑˎ˄˞˕ − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɜ ɞɚɧɧɵɣ ɦɟɫɹɰ;  ܪʒЭʠ − ɧɚɩɨɪ Ƚɗɋ. 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. Ɋɚɫɱёɬ 
ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱёɬɭ ɪɟɠɢɦɚ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ. Ɉɞɧɚɤɨ ɜɦɟɫɬɨ 
ɩɨɥɟɡɧɵɯ ɛɵɬɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɜ ɪɚɫɱёɬɚɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɫɯɨɞɵ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 
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Ɉɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɬɦɟɬɤɟ ɇɉɍ: 

ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ,                                                                                    (2.13)ܪ

ɝɞɟ  ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɦ ݇ே = ͺ,Ͷ;  ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ;  ܪʒЭʠ − ɧɚɩɨɪ Ƚɗɋ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɪɚɜɧɟɧɢɟ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɧɨ-ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɩɦɥɟɤɫɚ ɢ 
ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɨɩɪɟɞɟɥɢɬɶ ɢɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ.  

ˋܰˊ˄ = ∑ሺ ˄ܰ˞˕ − ʑܰʤʙሻ = ͵ͷͶ ʛʑ˕                                                                       (2.14) 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.6 

ɋɪɚɜɧɟɧɢɟ ɷɬɢɯ ɪɟɠɢɦɨɜ ɩɪɢɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɟ 2.7. ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ 
ɜɵɪɚɛɨɬɤɢ ɢ ɦɨɳɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8.  
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Ɍɚɛɥɢɰɚ 2.5 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɩɪɢ ɭɪɨɜɧɟ ȼȻ ɪɚɜɧɨɦ ɇɉɍ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ۿ˒ˑˎ˄˞˕, ˏ૜/˔ 13 15 15 23 415 397 183 177 168 72 41 25 ܈ʑʐ , ,ʜʐ܈ 357 357 357 357 357 357 357 357 357 357 357 357 ˏ ˏ 250,88 250,96 251,01 251,46 260,64 260,33 256,19 256,05 255,85 253,79 252,40 251,55 ۶ʒЭʠ , ˏ 105,72 105,64 105,59 105,14 95,96 96,27 100,41 100,55 100,75 102,81 104,20 105,05 𝐍˄˞˕, ʛʑ˕ 12 13 14 21 334 321 154 149 142 63 36 22 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ۿʑʤʙ, ˏ૜/˔ 90 90 90 90 90 90 90 90 90 90 90 90 ܈ʑʐ , ,ʜʐ܈ 357 357 357 357 357 357 357 357 357 357 357 357 ˏ ˏ 254,44 254,44 254,44 254,44 254,44 254,44 254,44 254,44 254,44 254,44 254,44 254,44 ۶ʒЭʠ , ˏ 102,16 102,16 102,16 102,16 102,16 102,16 102,16 102,16 102,16 102,16 102,16 102,16 𝐍ʑʤʙ, ʛʑ˕ 77 77 77 77 77 77 77 77 77 77 77 77 

Ɍɚɛɥɢɰɚ 2.7 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII 𝐍˄˞˕, ʛʑ˕ 12 13 14 21 334 321 154 149 142 63 36 22 𝐍ʑʤʙ, ʛʑ˕ 77 77 77 77 77 77 77 77 77 77 77 77 𝐍˄˞˕ − 𝐍ʑʤʙ -65 -64 -63 -57 257 244 77 72 65 -15 -41 -55 ∑𝐍, ʛʑ˕ 354 

Ɍɚɛɥɢɰɚ 2.8 – ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ ɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII Э˔˓.˔˖˕, ˏˎː. ˍʑ˕ ∙ ˚ 

5,381 5,157 4,932 4,036 3,811 3,587 3,587 3,811 4,036 4,932 5,157 5,381 𝐍˔˓.˔˖˕, ʛʑ˕ 224 215 206 168 159 149 149 159 168 206 215 224 
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ɉɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɢ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɥɢɧɢɹ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɢɦɟɬ ɩɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ. 

2.6 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɫɬɪɨɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 2.9. 
ɇɚ ɪɢɫɭɧɤɟ 2.4 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ, ɧɚ ɤɨɬɨɪɨɦ ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ 
ɦɨɳɧɨɫɬɢ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ 
ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɫɝɥɚɠɢɜɚɬɶ 
ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɭ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɪɨɢɡɜɟɫɬɢ ɩɟɪɜɵɣ ɩɪɢɛɥɢɠɟɧɧɵɣ ɪɚɫɱɟɬ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɢɡɛɵɬɨɤ ɧɚ ɡɢɦɧɢɟ ɦɟɫɹɰɵ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨɥɭɱɢɥɚɫɶ ɩɪɹɦɚɹ ɥɢɧɢɹ. ɗɬɚ 
ɥɢɧɢɹ ɢ ɟɫɬɶ ɥɢɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ – 
ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ɡɢɦɧɢɯ ɦɟɫɹɰɟɜ, ɤɨɬɨɪɭɸ ɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ Ƚɗɋ ɜ 
ɭɫɥɨɜɢɹɯ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɡɚ ɫɱёɬ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ. 

Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰɵ ۾˔˓, ʛʑ˕ ૚/૜𝐍˔˖˜.ʒЭʠ, ʛʑ˕ 𝐍˄˞˕., ʛʑ˕ 𝐍ʑʤʙ, ʛʑ˕ 

I 1708 224 12 77 
II  1616 215 13 77 
III  1456 205 14 77 
IV 1272 168 21 77 
V 1112 159 334 77 
VI  1019 149 321 77 
VII 1019 149 154 77 
VIII 1112 159 149 77 
IX 1272 168 142 77 
X 1456 205 63 77 
XI  1616 215 36 77 
XII 1708 224 22 77 
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Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

Ɂɚ ɦɟɫɹɰ ɫɪɚɛɨɬɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɦɟɫɹɰ (X), ɤɨɝɞɚ ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ 
ɧɟɞɨɫɬɚɬɨɱɧɨ, ɱɬɨɛɵ ɩɨɤɪɵɬɶ ɬɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɂɡ 
ɪɢɫɭɧɤɚ 2.4 ɜɢɞɧɨ, ɱɬɨ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɩɚɥɢ 4 ɦɟɫɹɰɚ, ɚ ɨɫɬɚɥɶɧɵɟ 
ɦɟɫɹɰɵ, Ƚɗɋ ɪɚɛɨɬɚɟɬ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ. 

ȼ ɬɚɛɥɢɰɟ 2.10 ɩɪɟɞɫɬɚɜɥɟɧɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. 

Ɍɚɛɥɢɰɚ 2.10 – Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII 𝐍ˆ˃˓., ʛʑ˕ 194 111 ȼɏɄ 111 194 
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ɗɧɟɪɝɨɫɢɫɬɟɦɚ, Ɇȼɬ Ɇɨɳɧɨɫɬɢ ȼɏɄ, Ɇȼɬ

Ȼɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ
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2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɢɨɞ ɢ 
ɝɥɭɛɢɧɭ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

ɉɪɟɠɞɟ ɱɟɦ ɧɚɱɚɬɶ ɫɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɬɨɢɬ ɩɨɧɹɬɶ, ɤ ɤɚɤɨɦɭ 
ɪɟɠɢɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɧɨ ɨɬɧɨɫɢɬɫɹ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ߚ = ܸ˒ ˑˎˈˊː.ܹ̝ ˓ˈˇːˈˏːˑˆˑˎˈ˕ːˈˈ ,                                                                                    ሺʹ.ͳͷሻ 
ɝɞɟ   ܸ˒ ˑˎˈˊː. − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;  ܹ̝ ˓ˈˇːˈˏːˑˆˑˎˈ˕ːˈˈ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ. 

ܹ̝ ˓ˈˇːˈˏːˑˆˑˎˈ˕ːˈˈ = ͳ͸ʹ ∙ ͵ͳͷ͵͸ͲͲͲͳͲଽ = ͷ,ͳ; ܸ˒ ˑˎˈˊː. = ʜܸʞʢ − ʢܸʛʝ.                                                                             (2.16) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɭɸɬ ɩɨɥɢɧɨɦɨɦ. Ɂɚ ɨɬɦɟɬɤɭ ɍɆɈ 
ɛɟɪɟɬɫɹ ɡɧɚɱɟɧɢɟ ɧɚ ɭɪɨɜɧɟ 2/3 ɨɬ ɧɚɩɨɪɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ 
ɪɚɫɱɟɬɚ, ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.11. 

Ɍɚɛɥɢɰɚ 2.11 – Ɋɚɫɱɟɬ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɇɉɍ, ɦ ɍɆɈ, ɦ ܄ʜʞʢ, ˍˏ૜ ܄ʢʛʝ, ˍˏ૜ 

357 321 7,65 2,37 ܸ˒ ˑˎˈˊː. = ͹,͸ͷ − ʹ,͵͹ = ͷ,ʹͺ ˍˏଷ; ߚ = ହ,ଶ଼ହ,ଵ = ͳ,Ͳ͵. 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟ 
ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɪɚɫɱɟɬɵ ɛɭɞɭɬ ɩɪɨɜɨɞɢɬɶɫɹ ɞɥɹ 
ɝɨɞɢɱɧɨɝɨ, ɤɚɤ ɱɚɫɬɧɵɣ ɫɥɭɱɚɣ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.12. 
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Ɍɚɛɥɢɰɚ 2.12 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇ
ɟɫ

ɹɰ
, 

ɞɟ
ɤɚ

ɞɚ
 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ۶,ˏ 𝐍,ʛʑ˕
 

𝐍 ˆ˃˓,ʛ
ʑ˕ 

ۿ ˄˞˕ ɉɨɬɟɪɢ ɧɚ ۿ ˒ˑˎ.˄˞
ۿ ˕ ۿ .˓˘ˇ˅ ʑʤʙ ۿ ʒЭʠ ۿ ۿ .˓˄˔.˘ ʜʐ ܄ ː˃˚. 

܄ ܄  ˍˑː. ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ ܈ ʜʐ ۿ ۿ .ˎ˛ ۿ .˗ ۿ .˒˔ˋ ܈ .ˎ ʑʐː˃˚. ܈  ʑʐˍˑː. ܈  ʑʐ˔˓.  

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

X 72 0 1 1 1 69 19 90 88 0 90 7,65 0,05 7,60 357,00 356,73 356,87 254,43 102,03 76 ȼɏɄ 

XI  41 0 1 0 1 38 119 90 157 0 158 7,60 0,31 7,29 356,73 355,01 355,87 256,52 98,95 131 131 

XII 25 0 1 0 3 20 252 90 272 0 274 7,29 0,65 6,64 355,01 351,50 353,26 259,33 93,53 214 214 

I 14 0 1 0 3 9 276 90 285 0 286 6,64 0,72 5,92 351,50 347,69 349,60 259,62 89,58 214 214 

II  15 0 1 0 2 11 164 90 175 0 176 5,92 0,43 5,50 347,69 345,33 346,51 256,99 89,12 131 131 

III  16 0 1 0 1 13 76 90 89 0 90 5,50 0,20 5,30 345,33 344,18 344,76 254,45 89,90 67 ȼɏɄ 

IV 23 0 1 0 1 21 68 90 89 0 90 5,30 0,18 5,13 344,18 343,13 343,66 254,44 88,81 66 ȼɏɄ 

V 415 0 1 4 -7 403 -314 90 89 0 90 5,13 -0,81 5,94 343,13 347,78 345,45 253,77 91,29 68 ȼɏɄ 

VI  397 0 1 4 -6 386 -297 90 89 0 90 5,94 -0,77 6,71 347,78 351,87 349,83 253,78 95,65 71 ȼɏɄ 

VII 183 0 1 2 0 179 -90 90 89 0 90 6,71 -0,23 6,94 351,87 353,11 352,49 253,78 98,31 74 ȼɏɄ 

VIII 177 0 1 2 0 174 -85 90 89 0 90 6,94 -0,22 7,16 353,11 354,30 353,71 253,77 99,54 74 ȼɏɄ 

IX 168 0 1 2 0 165 -76 90 89 0 90 7,16 -0,20 7,36 354,30 355,38 354,84 253,77 100,67 75 ȼɏɄ 

ɉɨɫɥɟ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɜ ɧɚɱɚɥɟ ɢ ɜ ɤɨɧɰɟ ɪɚɫɱёɬɧɨɝɨ 
ɩɟɪɢɨɞɚ – ɤɨɧɟɱɧɚɹ ɨɬɦɟɬɤɚ ɜ IX ɦɟɫɹɰɟ ɧɢɠɟ ɇɉɍ. ɇɟɨɛɯɨɞɢɦɨ ɭɦɟɧɶɲɢɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɷɧɟɪɝɨɨɬɞɚɱɭ, ɩɨɞɧɹɜ 
ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ʉɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 2.13.
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Ɍɚɛɥɢɰɚ 2.13 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ɇ
ɟɫ

ɹɰ
, 

ɞɟ
ɤɚ

ɞɚ
 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ ۶,ˏ 𝐍,ʛʑ˕
 

𝐍 ˆ˃˓,ʛ
ʑ˕ 

ۿ ˄˞˕ ɉɨɬɟɪɢ ɧɚ ۿ ˒ˑˎ.˄˞
ۿ ˕ ۿ .˓˘ˇ˅ ʑʤʙ ۿ ʒЭʠ ۿ ۿ .˓˄˔.˘ ʜʐ ܄ ː˃˚. 

܄ ܄  ˍˑː. ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ ܈ ʜʐ ۿ ۿ .ˎ˛ ۿ .˗ ۿ .˒˔ˋ ܈ .ˎ ʑʐː˃˚. ܈  ʑʐˍˑː. ܈  ʑʐ˔˓.  

ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 

X 72 0 1 1 1 69 19 90 88 0 90 7,65 0,05 7,60 357,00 356,73 356,86 254,44 102,03 76 ȼɏɄ 

XI  41 0 1 0 1 38 95 90 133 0 134 7,60 0,24 7,36 356,73 355,36 356,04 255,84 99,80 111 111 

XII 25 0 1 0 3 20 224 90 244 0 246 7,36 0,58 6,77 355,36 352,22 353,79 258,68 94,71 194 194 

I 14 0 1 0 3 9 244 90 253 0 254 6,77 0,63 6,14 352,22 348,87 350,54 258,88 91,26 194 194 

II  15 0 1 0 2 11 134 90 145 0 146 6,14 0,35 5,80 348,87 346,99 347,93 256,20 91,33 111 111 

III  16 0 1 0 1 13 76 90 89 0 90 5,80 0,20 5,60 346,99 345,89 346,44 254,46 91,58 69 ȼɏɄ 

IV 23 0 1 0 1 21 69 90 89 0 90 5,60 0,18 5,42 345,89 344,87 345,38 254,46 90,52 68 ȼɏɄ 

V 415 0 1 4 -7 403 -314 90 89 0 90 5,42 -0,81 6,23 344,87 349,35 347,11 253,78 92,92 70 ȼɏɄ 

VI  397 0 1 4 -6 386 -297 90 89 0 90 6,23 -0,77 7,00 349,35 353,43 351,39 253,78 97,21 73 ȼɏɄ 

VII 183 0 1 2 0 179 -90 90 89 0 90 7,00 -0,23 7,23 353,43 354,69 354,06 253,79 99,88 75 ȼɏɄ 

VIII 177 0 1 2 0 174 -84 90 89 0 90 7,23 -0,22 7,45 354,69 355,90 355,30 253,79 101,11 76 ȼɏɄ 

IX 168 0 1 2 0 165 -76 90 89 0 90 7,45 -0,20 7,65 355,90 357,00 356,45 253,78 102,27 77 ȼɏɄ 
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ɉɪɢ ɫɪɚɛɨɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɚɠɧɨ ɩɨɥɭɱɢɬɶ ɪɚɜɟɧɫɬɜɨ ɧɚɱɚɥɶɧɵɯ ɢ 
ɤɨɧɟɱɧɵɯ ɨɬɦɟɬɨɤ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɜ X ɢ XI ɦɟɫɹɰɚɯ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɨɦɢɦɨ ɪɚɜɟɧɫɬɜɚ ɨɬɦɟɬɨɤ ɜɚɠɧɨ ɞɨɛɢɬɶɫɹ ɪɚɜɟɧɫɬɜɚ 
ɨɛɴɟɦɨɜ ɜ X ɢ XI ɦɟɫɹɰɚɯ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɏɨɥɨɫɬɵɟ 
ɫɛɪɨɫɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 0, ɬɚɤ ɤɚɤ ɪɚɫɱɟɬ ɩɪɨɜɨɞɢɬɶɫɹ 
ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ), ɜ ɤɨɬɨɪɨɦ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɧɟ 
ɬɪɟɛɭɸɬɫɹ. 

ȼ ɧɚɱɚɥɶɧɨɣ ɢɬɟɪɚɰɢɢ ɧɟ ɩɨɥɭɱɢɥɨɫɶ ɞɨɫɬɢɱɶ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɫ ɩɪɢɛɥɢɡɢɬɟɥɶɧɵɦ ɜɡɹɬɢɟɦ ɡɧɚɱɟɧɢɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ɉɨɫɥɟ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɭɞɚɥɨɫɶ ɞɨɛɢɬɶɫɹ ɪɚɜɟɧɫɬɜɚ ɨɬɦɟɬɨɤ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 2.13.  

Ɋɟɡɭɥɶɬɚɬɵ ȼɗɊ ɩɨ ɭɫɥɨɜɢɸ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ: 

 ˆܰ˃˓ˇˈˍ = ˆܰ˃˓ˢː˅ = ͳͻͶ ʛʑ˕                                                                                    
ˆܰ˃˓ːˑˢ = ˆܰ˃˓˗ˈ˅ = ͳͳͳ ʛʑ˕                                                                                 ʢʛʝ = ͵ͶͶ,ͺ͹ ˏ                                                                                                            

ɉɨ ɞɚɧɧɵɦ ɪɚɫɱɟɬɚɦ ɛɵɥ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

344

345

346

347

348

349

350

351

352

353

354

355

356

357
ZȼȻ, ɦ

t, ɦɟɫɹɰ

ɇɉɍ = 357ɦ

ɍɆɈ = 344,87ɦ

X XI XII I II III IV V VI VII VIII   IX
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2.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ Ƚɗɋ 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ – ɷɬɨ ɦɝɧɨɜɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɪɚɛɨɬɚɸɳɢɦɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ Ƚɗɋ. Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɧɟɡɚɧɹɬɭɸ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɩɢɤɨɜɭɸ ɢ 
ɩɨɥɭɩɢɤɨɜɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

Ɉɞɧɚɤɨ ɟɫɬɶ ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ: ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ Ƚɗɋ 
ɨɛɹɡɚɧɚ ɨɬɞɚɜɚɬɶ ɜ ɛɚɡɨɜɨɦ ɪɟɠɢɦɟ. 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɪɚɜɧɚ: 

˓ܰ˃˄. = ˄ܰ˃ˊ. + ˒ܰˋˍ..                                                                                        ሺʹ.ͳ͹ሻ 

Ɋɚɫɱɟɬ ɛɚɡɨɜɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

˄ܰ˃ˊ. = ݇ே ∙ ܳ˔.˒. ∙  ሺʹ.ͳͺሻ                                                                                         ,ܪ

ɝɞɟ  ܳ˔.˒. − ɪɚɫɯɨɞ ɫɚɧɢɬɚɪɧɨɝɨ ɩɪɨɩɭɫɤɚ;  ܪ − ɧɚɩɨɪ ɜ ɞɚɧɧɨɦ ɦɟɫɹɰɟ;  ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

ɋɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɛɚɡɨɜɨɣ ɦɨɳɧɨɫɬɢ, ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: Э˄˃ˊ. = ˄ܰ˃ˊ. ∙ ʹͶ.                                                                                                ሺʹ.ͳͻሻ 

ȼ ɫɨɫɬɚɜ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ ɜɯɨɞɢɬ Ɂɟɣɫɤɚɹ Ƚɗɋ ɫ ɫɭɬɨɱɧɨɣ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɜɵɪɚɛɨɬɤɨɣ ɷɧɟɪɝɢɢ: Э˔˓.˔˖˕˔˖˜.ʒЭʠ = Ͷ,ͶͺͶ ˏˎː. ˍʑ˕ ∙ ˚,                                                                                    

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ ɩɨ ɹɧɜɚɪɸ, ɞɨɜɚɥɹɹ ɤ ɜɵɲɟ 
ɩɪɢɜɟɞɟɧɧɨɣ ɜɵɪɚɛɨɬɤɟ 20%, ɜɡɹɬɵɯ ɨɬ ɧɟɟ ɠɟ: Эˆ˃˓.ˢː˅.˔˖˜.ʒЭʠ = ͷ,͵ͺͳ ˏˎː. ˍʑ˕ ∙ ˚,                                                                                    Эˆ˃˓.ˋˡː˟˔˖˜.ʒЭʠ = ͵,ͷͺ͹ ˏˎː. ˍʑ˕ ∙ ˚,                                                                                   

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ: ܰ̅˔˓.˔˖˕. = Ͷ,ͶͺͶʹͶ ∙ ͳͲͲͲ = ͳͺ͹ ʛʑ˕ 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɦɨɳɧɨɫɬɶ ɡɢɦɨɣ ( ɧɚ 20% ɛɨɥɶɲɟ): 224 Ɇȼɬ 
ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɦɨɳɧɨɫɬɶ ɥɟɬɨɦ (ɧɚ 20% ɦɟɧɶɲɟ): 149 Ɇȼɬ 
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ɂɫɩɨɥɶɡɭɹ ɂɄɇ, ɩɨɫɬɪɨɟɧɧɭɸ ɧɚ ɪɢɫɭɧɤɟ 2.6 ɢ 2.7 , ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɨɧɚ 
ɪɚɛɨɬɵ Ɂɟɣɫɤɨɣ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ ɡɚ ɹɧɜɚɪɶ ɢ ɢɸɧɶ. 

Ⱦɚɥɟɟ ɜɩɢɫɵɜɚɟɬɫɹ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ 
ɩɨɥɤɭɩɢɤɚ, ɚ ɬɚɤɠɟ ɜ ɛɚɡɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢ ܳ˔.˒. = Ͷͷ ˏଷ/˔, ɜɵɱɢɫɥɢɬɶ: 

˄ܰ˃ˊ. = ଼,ସ∙ସହ∙ଽଵ,ଶ଺ଵ଴଴଴ = ͵Ͷ Ɇȼɬ, Э˄˃ˊ. = ଷସ∙ଶସଵ଴଴଴ = Ͳ,ͺͳ͸ ˏˎː. ˍʑ˕ ∙ ˚. 

ȼɩɢɫɵɜɚɸɬɫɹ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɛɚɡɵ ɧɚ ɂɄɇ. 

ɑɬɨɛɵ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɫɜɨɛɨɞɧɭɸ ɡɨɧɭ ɩɢɤɚ ɥɢɛɨ 
ɩɨɥɭɩɢɤɚ ɧɟɨɛɯɨɞɢɦɨ: 

ˆܰ˃˓. = ͳͻͶ Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ  Эˆ˃˓. = ଵଽସ∙ଶସଵ଴଴଴ = Ͷ,͸ͷ͸ ˏˎː. ˍʑ˕ ∙ ˚,                                                             ሺʹ.ʹͲሻ      
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɪɚɛɨɬɤɚ ɜ ɩɢɤɨɜɨɣ ɡɨɧɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɪɚɜɧɚ: Э˒ˋˍ. = Эˆ˃˓. − Э˄˃ˊ. = Ͷ,͸ͷ͸ − Ͳ,ͺͳ͸ = ͵,ͺͶ ˏˎː. ˍʑ˕ ∙ ˚.               ሺʹ.ʹͳሻ 

ɉɨɫɤɨɥɶɤɭ ɩɢɤɨɜɚɹ ɡɨɧɚ ɧɚ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɩɥɨɬɧɨ ɡɚɧɹɬɚ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɬɨ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɩɨɥɭɩɢɤɨɜɨɣ 
ɱɚɫɬɢ, ɡɚɛɢɪɚɹ ɫɟɛɟ ɨɫɬɚɬɤɢ ɫɜɨɛɨɞɧɵɯ ɩɨɥɭɩɢɤɨɜɵɯ ɦɨɳɧɨɫɬɟɣ. ɗɬɨ ɫɜɹɡɚɧɨ 
ɫ ɬɟɦ, ɱɬɨ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɪɚɡɞɟɥɢɬɶ ɬɪɟɭɝɨɥɶɧɢɤ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ 
ɧɚ 2 ɬɪɟɭɝɨɥɶɧɢɤɚ, ɪɚɫɩɨɥɨɠɢɜ ɢɯ ɜ ɩɢɤɨɜɨɣ ɢ ɛɚɡɨɜɨɣ ɡɨɧɟ. 

˒ܰˋˍ. = ͳͻͲ Ɇȼɬ, 

ȼ ɪɟɡɭɥɶɬɚɬɟ, ɡɧɚɹ ɦɨɳɧɨɫɬɶ ɛɚɡɵ ɢ ɩɢɤɚ ɪɚɫɫɱɢɬɚɟɦ ˓ܰ˃˄.: 
˓ܰ˃˄. = ͵Ͷ + ͳͻͲ = ʹʹͶ ʛʑ˕. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɞɚɧɧɵɟ 
ɪɚɫɱɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.14.  

Ɍɚɛɥɢɰɚ 2.14 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ɇɟɫɹɰ 
𝐍˄˃ˊ., ʛʑ˕ 

Э˄˃ˊ. ˏˎː. ˍʑ˕∙ ˚ 

𝐍ˆ˃˓., ʛʑ˕ 

Эˆ˃˓. ˏˎː. ˍʑ˕∙ ˚ 

𝐍˒ˋˍ, ʛʑ˕ 

Э˒ˋˍ. ˏˎː. ˍʑ˕∙ ˚ 

𝐍˓˃˄, ʛʑ˕ 

Э˓˃˄. ˏˎː. ˍʑ˕∙ ˚ 
I 34 0,816 194 4,656 190 3,840 224 5,376 
II  35 0,840 111 2,664 108 1,824 143 3,432 
III  35 0,840 69 1,656 54 0,816 89 2,136 
IV 34 0,816 68 1,632 51 0,816 85 2,04 
V 35 0,840 70 1,68 47 0,840 82 1,968 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.14 – Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ 

Ɇɟɫɹɰ 
𝐍˄˃ˊ., ʛʑ˕ 

Э˄˃ˊ. ˏˎː. ˍʑ˕∙ ˚ 

𝐍ˆ˃˓., ʛʑ˕ 

Эˆ˃˓. ˏˎː. ˍʑ˕∙ ˚ 

𝐍˒ˋˍ, ʛʑ˕ 

Э˒ˋˍ. ˏˎː. ˍʑ˕∙ ˚ 

𝐍˓˃˄, ʛʑ˕ 

Э˓˃˄. ˏˎː. ˍʑ˕∙ ˚ 
VI  37 0,888 73 1,752 44 0,864 81 1,944 
VII 38 0,912 75 1,8 43 0,888 81 1,944 
VIII 38 0,912 76 1,824 46 0,912 84 2,016 
IX 39 0,936 77 1,848 46 0,912 85 2,04 
X 39 0,936 76 1,824 49 0,888 88 2,112 
XI  38 0,912 111 2,664 105 1,752 143 3,432 
XII 36 0,864 194 4,656 188 3,792 224 5,376 

 

Ɋɢɫɭɧɨɤ 2.6 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ) 
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ɂɄɇ Ɂɟɣɫɤɚɹ Ƚɗɋ
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, ɩɨɥɭɩɢɤɨɜɚɹ ɱɚɫɬɶ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, ɛɚɡɨɜɚɹ ɱɚɫɬɶ
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Ɋɢɫɭɧɨɤ 2.7 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɢɸɧɶ) 

ɉɪɚɤɬɢɤɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɱɪɟɡɦɟɪɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ (ɹɧɜɚɪɶ-ɞɟɤɚɛɪɶ) 
ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɛɨɥɟɟ ɱɟɦ ɜ ɞɜɚ ɪɚɡɚ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɷɤɨɧɨɦɢɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ. 

2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ. Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ 
ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% ɨɬ ௧ܲ௠௔௫, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
10% ɨɬ ௧ܲ௠௔௫. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ 
Ƚɗɋ, ɩɨɷɬɨɦɭ ɚɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ɍɗɋ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.15. ɇɚ ɪɢɫɭɧɤɟ 2.8 ɩɪɟɞɫɬɚɜɥɟɧ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ. 

Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ 
ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɤɨɝɞɚ ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ 
ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 

ܨ˓ ˈˏ.˔˖˜.ʒЭʠ = ˓ܰ˃˄.˔˖˜.͸ ∙ ͳ ˏˈ˔. = ʹͻʹ͸ = Ͷͷ ∙ ˏˈ˔ˆˑˇ  ,                                             ሺʹ.ʹʹሻ 
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ɂɄɇ Ɂɟɣɫɤɚɹ Ƚɗɋ
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, ɩɨɥɭɩɢɤɨɜɚɹ ɱɚɫɬɶ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, ɛɚɡɨɜɚɹ ɱɚɫɬɶ
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Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 

ܨ˓ ˈˏ.˒˓ˑˈˍ˕. = ˓ܰ˃˄.˒˓ˑˈˍ˕.͸ ∙ ͳ ˏˈ˔. = ʹʹͶ͸ = ͵͹ ∙ ˏˈ˔ˆˑˇ ,                                         ሺʹ.ʹ͵ሻ 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 
ɪɚɫɱɟɬɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 

ܨ˓ ˈˏ.ʡЭʠ = ˓ܰ˃˄.ʡЭʠ͸ ∙ ͳ ˏˈ˔. = ͳʹͺͻ͸ = ʹͳͷ ∙ ˏˈ˔ˆˑˇ  ,                                               ሺʹ.ʹͶሻ 
Ɍɚɛɥɢɰɚ 2.15 – Ɋɚɫɱɟɬ ɦɨɳɧɨɫɬɟɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ, ɪɟɡɟɪɜɨɜ ɢ 
ɪɟɦɨɧɬɨɜ 

t 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ, 

Ɇȼɬ 
ɋɭɳɟɫɬɜɭɸɳɢɟ 

Ƚɗɋ, Ɇȼɬ 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ 

Ƚɗɋ, Ɇȼɬ 
ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, Ɇȼɬ 

Ɋmax Pɚɜɚɪ. Ɋɧɚɝɪ. Nɪɚɛ. Nɧɚɝɪ. Nɪɟɦ. Nɪɚɛ. Nɧɚɝɪ. Nɪɟɦ. Nɪɚɛ. Nɧɚɝɪ. Nɚɜɚɪ. Nɪɟɦ. 

I 1805 181 36 292 20  224 16  1289 0 129  

II  1714 171 34 282 23  143 11  1289 0 129  

III  1557 156 31 276 23  89 8  1192 0 119  

IV 1376 138 28 233 21  85 7  1058 0 106  

V 1219 122 24 270 18  82 6  867 0 87 54 

VI  1128 113 23 250 17  81 6  797 0 80 54 

VII 1128 113 23 250 17  81 6  797 0 80 54 

VIII 1218 122 24 269 18  84 6  865 0 87 54 

IX 1375 138 28 288 22  85 6  1002 0 100  

X 1556 156 31 276 24 45 88 7 37 1192 0 119  

XI  1714 171 34 282 23  143 11  1289 0 129  

XII 1805 181 36 292 20  224 16  1289 0 129  

ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɪɟɡɟɪɜɨɜ ɢ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ: 

˖ܰ˔˕. = ˓ܰ˃˄. + ːܰ˃ˆ˓. = ʹʹͶ + ͳ͸ = ʹͶͲ ʛʑ˕                                         ሺʹ.ʹͷሻ 
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Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

2.10 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɭɫɥɨɜɢɸ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ  

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ Ƚɗɋ. Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɝɨɞɭ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɞɥɹ ɧɚɱɚɥɶɧɵɯ ɫɬɚɞɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ, ɧɟ ɦɟɧɶɲɢɯ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɜ ɪɚɫɱёɬɧɵɯ ɦɚɥɨɜɨɞɧɵɯ 
ɭɫɥɨɜɢɹɯ. 

ɋ ɭɱɟɬɨɦ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɥɟɞɭɟɬ 
ɡɚɤɨɧɱɢɬɶ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɧɚɩɨɪɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ, 
ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

0

200

400

600

800

1000

1200

1400

1600

1800

2000

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

P, Ɇȼɬ
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ɉɨ ɩɪɢɜɟɞɟɧɧɵɦ ɪɚɫɱɟɬɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 2.16 ɫɬɪɨɹɬɫɹ 
ɝɪɚɮɢɤɢ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɚɯ, ɩɨɤɚɡɚɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɟ 2.9. 

 

Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɚɯ 
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Ɍɚɛɥɢɰɚ 2.16 – ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 

Ɇ
ɟɫ

ɹɰ
, 

ɞɟ
ɤɚ

ɞɚ
 Ɋɚɫɯɨɞɵ, ɦ3/ɫ Ɉɛɴɟɦɵ, ɤɦ3 Ɉɬɦɟɬɤɢ, ɦ 

𝐍,ʛʑ˕
 

𝐍 ˆ˃˓,ʛ
ʑ˕ Э ˔˖˕., ˏˎː.ˍʑ

˕
ۿ ˚∙ ˄˞˕ ɉɨɬɟɪɢ ɧɚ ۿ ˒ˑˎ.˄˞

ۿ ˕ ۿ .˓˘ˇ˅ ʑʤʙ ۿ ʒЭʠ ۿ ۿ .˓˄˔.˘ ʜʐ ܄ ː˃˚. 
܄ ܄  ˍˑː. ȼɟɪɯɧɟɝɨ ɛɶɟɮɚ ܈ ʜʐ ۿ ۿ .ˎ˛ ۿ .˗ ۿ .˒˔ˋ ܈ .ˎ ʑʐː˃˚. ܈  ʑʐˍˑː. ܈  ʑʐ˔˓.  

X 83 0 1 1 1 80 9 90 89 0 90 7,65 0,02 7,63 357,00 356,88 356,94 254,40 76 ȼɏɄ 56,547 

XI  49 0 1 0 1 46 86 90 132 0 133 7,63 0,22 7,40 356,88 355,63 356,25 255,79 111 111 79,837 

XII 34 0 1 0 5 27 216 90 243 0 244 7,40 0,56 6,84 355,63 352,59 354,11 258,65 194 194 139,577 

I 25 0 1 0 5 18 234 90 252 0 253 6,84 0,61 6,24 352,59 349,38 350,98 258,87 194 194 139,712 

II  25 0 1 0 2 22 122 90 144 0 145 6,24 0,32 5,92 349,38 347,68 348,53 256,13 111 111 79,882 

III  28 0 1 0 1 26 122 90 148 0 149 5,92 0,32 5,61 347,68 345,93 346,81 256,24 112 ȼɏɄ 80,506 

IV 29 0 1 0 1 27 72 90 99 0 100 5,61 0,19 5,42 345,93 344,87 345,40 254,75 75 ȼɏɄ 53,883 

V 418 0 1 4 -10 403 -314 90 89 0 90 5,42 -0,81 6,23 344,87 349,35 347,11 253,73 69 ȼɏɄ 49,953 

VI  439 0 1 4 -7 426 -330 90 96 0 98 6,23 -0,86 7,09 349,35 353,90 351,62 253,96 79 ȼɏɄ 56,604 

VII 341 0 1 3 0 337 -217 90 120 0 121 7,09 -0,56 7,65 353,90 357,00 355,45 254,65 101 ȼɏɄ 72,925 

VIII 298 0 1 3 0 293 0 90 293 0 295 7,65 0,00 7,65 357,00 357,00 357,00 258,45 242 ȼɏɄ 174,186 

IX 192 0 1 2 0 189 0 90 189 0 190 7,65 0,00 7,65 357,00 357,00 357,00 256,33 159 ȼɏɄ 114,611 

 ∑Э˔˓.ˏːˑˆ.1098,22 



ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚ ɫɱɢɬɚɟɬɫɹ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ: 

∑Э˔˓.ˏːˑˆ. = ∑ ௜ܰ ∙ ˑ˅ ˅ ˏˈ˔ˢ˙ͳͲͲͲଵଶ˔˃˚ݐ
௜=ଵ ;                                                                  ሺʹ.ʹ͸ሻ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ 
ɫɨɫɬɚɜɢɥɚ ∑Э˔˓.ˏːˑˆ. = ͳ,Ͳͻͺ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚. 

3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɛɥɚɫɬɶ 
ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɬɨɝɞɚ ɞɥɹ ɷɬɨɝɨ 
ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɪɟɠɢɦɨɜ. 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɞɚɧɧɵɟ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɜ ɬɚɛɥɢɰɟ 3.1. 
ɇɚ ɩɨɫɬɪɨɟɧɧɨɦ ɪɟɠɢɦɧɨɦ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɬɢɩɵ ɢ 
ɦɨɞɢɮɢɤɚɰɢɢ ɬɭɪɛɢɧ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ.  

ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ 
ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ ɫ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ 
ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ܳ௠௜௡ – ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ, ɫɩɪɚɜɚ – ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. 

Ɍɚɛɥɢɰɚ 3.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɞɥɹ 
ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɧɨɣ 

Nɭɫɬ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ Qɫɩ 

Qː˄, ˏ 
Zː˄ˊˋˏ˃, ˏଷ/c 

Zː˄ˎˈ˕ˑ, ˏଷ/c 
Hɇɉɍ,ɦ ɇɍɆɈ,ɦ 

ɇZɜɛ, 
ɦ 

ɇ, ɦ 
Q, 

ɦ3/ɫ 
ɇ, ɦ 

Q, 
ɦ3/ɫ 

ɇ, ɦ 
Q, 

ɦ3/ɫ 

0 250,01 250,01 106,59 94,46 100,13 89,89 318 89,89 318 100 45 

200 257,59 256,57 99,01 86,88 92,55 91,45 312 88,69 316 80 45 

400 262,08 260,38 94,52 82,39 88,06 93,01 307 87,49 314   

600 265,44 263,57 91,16 79,03 84,70 94,57 302 86,29 312   

800 268,06 266,01 88,54 76,41 82,08 96,13 297 85,09 309   

900 267,83 267,13 88,77 76,64 82,31 96,82 295 84,41 308   
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Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱёɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɪɚɫɯɨɞɭ, 
ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɉɨ ɩɨɫɬɪɨɟɧɧɨɦɭ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͳͲͶ,ͲͲ ɦ; 
 Ɋɚɫɱёɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚ = ͺͻ,ͺͻ ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௜௡ = ͺͶ,Ͷͳ ɦ; 
 Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ௠௜௡ = Ͷͷ ɦ3/c. 

3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ  

3.2.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ  

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ 
ɩɨɞɨɛɪɚɧɵ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ܦଵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ݊˔ˋː˘, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ 
ɪɚɫɯɨɞɭ ɜɨɞɵ, ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ 
ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɢ ɤɨɥɢɱɟɫɬɜɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɚɝɪɟɝɚɬɨɜ.  

Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɨɛɪɚɧɵ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
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Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɩɭ ɩɨɩɭɫɤɭ

ܳ, ˏଷ/˔

Qmin = 45 ɦ3/ɫ 
Hmax = 104,00 ɦ 

Hɪ = 89,89 ɦ 

Qmax = 318 ɦ3/ɫ 
Hmin = 84,41 ɦ 
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1. Ɂɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ 
ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɬɭɪɛɢɧɵ; 

2. Ɉɬɧɨɲɟɧɢɟ ୌౣi౤ୌౣaxሺ˕˖˓˄ˋː˞ሻ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɮɢɤɫɢɪɨɜɚɧɧɨɝɨ 

ɡɧɚɱɟɧɢɹ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɩɚɪɚɦɟɬɪɚɯ ɬɭɪɛɢɧɵ. 
 ୌౣi౤ୌౣaxሺ˕˖˓˄ˋː˞ሻ = ଼ସ,ସଵଵଵହ,଴଴ = Ͳ,͹͵Ͷ. 

ɂɡ ɤɚɬɚɥɨɝɚ ɛɵɥɢ ɜɵɛɪɚɧɵ ɬɭɪɛɢɧɵ ɊɈ115–ȼ, ɉɅȾ115–ȼ45°. Ɉɫɧɨɜɧɵɟ 
ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɦɨɞɟɥɶɧɵɯ ɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɦɨɞɟɥɶɧɵɯ ɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɊɈ115-ȼ ɉɅȾ115-ȼ45° 

ɉɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 115 115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hmax 0,6 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n'1o, ɦɢɧ-1 75 83 

ɄɉȾ ɦɨɞɟɥɢ ɜ ɬɨɱɤɟ ɨɩɬɢɦɭɦɚ ηɦɨ 0,927 0,916 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ Q'1max, ɥ/ɫ 1080 1200 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ (Q'1max) 0,15 - 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,5156 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 

Ɍɟɦɩɟɪɚɬɭɪɚ t, 0C 2 9 

3.2.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɨɬɦɟɱɟɧɵ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

 Q΄1ɪ = 1,080 ɦ3/c ɞɥɹ ɊɈ115 – ȼ; 
  Q΄1ɪ = 1,200 ɦ3/c ɞɥɹ ɉɅȾ115 – ȼ45°. 

Ɂɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦͳ ɪɚɫɫɱɢɬɚɧɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ:  
 Na = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · √H˓ · η˕ ∙ ηˆ                                                                          (3.1) 
 

ɝɞɟ  Q'Iɪ – ɩɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; 
ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;              
ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ηˆ = Ͳ,ͻ͹ͷ. 

 Na = ͻ,ͺͳ · ͳ,Ͳͺ · ͵,ͳͷଶ · √ͺͻ,ͺͻ · Ͳ,ͻʹͲͳ ∙ Ͳ,ͻ͹ͷ = ͺͻͶ ˍʑ˕.  
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ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 
 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√DభˏˑˇDభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ )                                     (3.2)   

                       
ɝɞɟ  ηˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dͳˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; νː, νˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; νː ɩɪɢ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɜ ɝɨɞɭ 10°ɋ ɫɨɫɬɚɜɥɹɟɬ 
1,3039·10-6 ɦ2/ɫ. ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ε = Ͳ,͹ͷ). 

η˕ = ͳ − ሺͳ − Ͳ,ͺͻʹሻ (ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ√଴,ହଵହ଺ଷ,ଵହఱ ∙ √ ସ଼ଽ,଼ଽభబ ∙ √ ଵ,ଷ∙ଵ଴లଵ,଺଻∙ଵ଴లఱ ) =  = Ͳ,ͻʹͲͳ  

  Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

 N˃ˆ˓′ = ͻ,ͺͳ ∙ Qଵ୮′ ∙ Dଵଶ ∙ Hଵ˓,ହ ∙ ηʡ ∙ ηˆ̝˓,                                                           (3.3) 

ɝɞɟ  ܳଵ௣′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  ηˆ̝˓ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢɧɢɦɚɟɦ 0,975).  N˃ˆ˓′ = ͻ,ͺͳ ∙ ͳ,Ͳͺ ∙ ͵,ͳͷଶ ∙ ͺͻ,ͺͻଵ,ହ ∙ Ͳ,ͻʹͲͳ ∙ Ͳ,ͻ͹ͷ = ͺͲ͵͹ͷ ˍʑ˕. 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ:  Z′ɚɝɪ = NɭɫɬNɚɝɪ
                                                                                                            (3.4) 

ɝɞɟ  Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ; Nɚɝɪ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. Z′ɚɝɪ = ଶସ଴଴଴଴଼଴ଷ଻ହ = ʹ,ͻͻ  

Ɉɩɪɟɞɟɥɟɧɚ ɬɨɱɧɚɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ:   
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˃ܰˆ˓ = ேʒЭʠ˖˔˕௓ೌ = ଶସ଴଴଴଴ଷ = ͺͲͲͲͲ ˍʑ˕                                                              (3.5) 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, 
ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3.  

ɉɨɩɪɚɜɤɚ ɄɉȾ:  m = ηɧηɦ
= ଴,ଽଶ଴ଵ଴,଼ଽଶ = ͳ,Ͳ͵ʹ                                                                                                      (3.6) 

Ɋɚɫɱɟɬɧɚɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ):  nɫ

′ = ௡𝐼 ˓′ √௠∙Нр஽భ                                                                                                                         (3.7) 

ɝɞɟ  ݊ூ ˓′  – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ. nɫ

′ = ଻ହ∙√ଵ,଴ଷଶ∙଼ଽ,଼ଽଷ,ଵହ = ʹʹͻ,͵ʹ ˑ˄/ˏˋː  

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɚɧɟɫɟɧɵ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯ, ɪɚɫɱёɬɧɵɯ ɢ ɦɢɧɢɦɚɥɶɧɵɯ ɱɚɫɬɨɬ ɜɪɚɳɟɧɢɹ: n୍ ୫a୶′ = ୬˔ˋː˘Dభ√୫·ୌౣi౤ = ଶଷ଴,଼∙ଷ,ଵହ√ଵ,଴ଷଶ∙଼ସ,ସଵ = ͹͹,ͻ ˑ˄/ˏˋː                                                       (3.8) 

n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ√୫·ୌp = ଶଷ଴,଼∙ଷ,ଵହ√ଵ,଴ଷଶ∙଼ଽ,଼ଽ = ͹ͷ,ͷ ˑ˄/ˏˋː                                                         (3.9) 

n୍ ୫i୬′ = ୬˔ˋː˘Dభ√୫·ୌౣax = ଶଷ଴,଼∙ଷ,ଵହ√ଵ,଴ଷଶ∙ଵ଴ସ = ͹Ͳ,ʹ ˑ˄/ˏˋː                                                     (3.10) 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ:  Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌpభ,ఱ∙ηˆ ˔˓ = ଼଴଴଴଴ଽ,଼ଵ∙ଷ,ଵହమ∙଼ଽ,଼ଽభ,ఱ∙଴,ଽ଻ହ = Ͳ,ͻʹ                                     (3.11) 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ܫ ˓′ , 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ:  Q′୮ ∙ η˕ = Naଽ,଼ଵ∙Dభమ∙ୌౣaxభ,ఱ ∙ηˆ ˔˓ = ଼଴଴଴଴ଽ,଼ଵ∙ଷ,ଵହమ∙ଵ଴ସభ,ఱ∙଴,ଽ଻ହ = Ͳ,͹͵ͻ                              (3.12) 
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ɉɪɢɜɟɞёɧɧɵɟ ɪɚɫɯɨɞɵ:  Q′ୌౣi౤ = Qౣi౤୬∙Dభమ∙√ୌౣi౤∙୫ = ସହଷ,ଵହమ∙√଼ସ,ସଵ∙ଵ,଴ଷଶ = Ͳ,Ͷ͹ͳ                                               (3.13) 

Q′ୌౣax = Qౣi౤୬∙Dభమ∙√ୌౣax∙୫ = ସହଷ,ଵହమ∙√ଵ଴ସ∙ଵ,଴ଷଶ = Ͳ,Ͷ͵ͺ                                                  (3.14) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3 – 3.4.  

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115 – ȼ 

Ɍɚɛɥɢɰɚ 3.4 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ115 – ȼ45 𝐃૚, ˏ 2,24 4 4,5 𝛈˕, ˑ. ˈ. 0,9297 0,9374 0,9389 𝐍˃ˆ˓′ , ʛʑ˕ 45,631 146,712 185,980 ܈′˃ˆ˓, ,˓ˆ˃܈ 1,29 1,64 5,26 ˕˛ ˛˕ 6 2 2 𝐍܉ˆ˓, ʛʑ˕ 40 120 120 ܕ, ˑ. ̝′ܖ 1,028 1,027 1,018 .ˈ , ˑ˄/ˏˋː 354,45 199,37 177,3 
p'  8,46 15,05 16,92 
p 8 14 16 ܖ˔ˋː˘, ˑ˄/ˏˋː 375 214 188 ۷ܖ′ሺ۶܉ܕ𝐱ሻ, ˑ˄/ˏˋː 90,6 91,9 90,8 ۷ܖ′ሺ۶˓˃˔˚ሻ, ˑ˄/ˏˋː 87,8 89,1 88 ۷ܖ′ሺ۶ܖܑܕሻ, ˑ˄/ˏˋː 81,6 82,8 81,8 ܘ′ۿ ∙ 𝛈˕ሺ۶˓˃˔˚ሻ 0,928 0,862 0,68 ܘ′ۿ ∙ 𝛈˕ሺ۶܉ܕ𝐱ሻ 0,746 0,693 0,546 ۷ۿ′ሺ۶܉ܕ𝐱ሻ, ,ሻܖܑܕሺ۶′۷ۿ 0,215 0,272 0,872 ˔/ˎ ˎ/˔ 0,938 0,293 0,231 

𝐃૚, ˏ 2,5 2,65 2,8 3 3,15 3,35 3,55 4 𝛈˕, ˑ. ˈ. 0,9163 0,9172 0,9181 0,9193 0,9201 0,921 0,9219 0,9238 𝐃૚, ˏ 2,5 2,65 2,8 3 3,15 3,35 3,55 4 𝐍˃ˆ˓′ , ʛʑ˕ 50,418 56,705 63,368 72,839 80,375 90,994 102,283 130,125 ܈′˃ˆ˓, ,˓ˆ˃܈ 1,84 2,35 2,64 2,99 3,29 3,79 4,23 4,76 ˕˛ ˛˕ 5 4 4 3 3 4 4 2 𝐍܉ˆ˓, ʛʑ˕ 48 60 60 80 80 60 60 120 ܕ, ˑ. ̝′ܖ 1,036 1,034 1,033 1,032 1,031 1,029 1,028 1,027 .ˈ , ˑ˄/ˏˋː 288,25 272,06 257,61 240,67 229,32 215,74 203,68 180,94 

p' 10,41 11,03 11,65 12,47 13,08 13,91 14,73 16,58 

p 10 11 11 12 13 14 14 16 ܖ˔ˋː˘, ˑ˄/ˏˋː 300 272,6 272,6 250 230,8 214 214 188 ۷ܖ′ሺ۶܉ܕ𝐱ሻ, ˑ˄/ˏˋː 80,6 77,5 81,9 80,4 77,9 76,8 81,3 80,4 ۷ܖ′ሺ۶˓˃˔˚ሻ, ˑ˄/ˏˋː 78,1 75,1 79,4 77,9 75,5 74,4 78,8 77,9 ۷ܖ′ሺ۶ܖܑܕሻ, ˑ˄/ˏˋː 72,6 69,9 73,8 72,4 70,2 69,2 73,3 72,4 ܘ′ۿ ∙ 𝛈˕ሺ۶˓˃˔˚ሻ 0,883 0,98 0,877 1,016 0,92 0,609 0,542 0,851 ܘ′ۿ ∙ 𝛈˕ሺ۶܉ܕ𝐱ሻ 0,709 0,788 0,705 0,816 0,739 0,489 0,435 0,684 ۷ۿ′ሺ۶܉ܕ𝐱ሻ, ,ሻܖܑܕሺ۶′۷ۿ 0,271 0,344 0,387 0,438 0,483 0,555 0,62 0,697 ˔/ˎ ˎ/˔ 0,749 0,667 0,597 0,519 0,471 0,416 0,37 0,291 
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Ⱦɚɥɟɟ ɬɭɪɛɢɧɵ ɫ ɪɚɡɥɢɱɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ ɫɨɩɨɫɬɚɜɥɹɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 
ɤɪɢɬɟɪɢɹɦ:  

 ɦɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ;  
 ɨɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ;  
 ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ.  

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɚɛɥɢɰ 3.3 ɢ 3.4 ɫɬɪɨɹɬɫɹ ɡɨɧɵ ɪɚɛɨɬɵ, ɝɞɟ ɜ ɩɨɫɥɟɞɭɸɳɟɦ 
ɢɫɤɥɸɱɚɸɬɫɹ ɬɟ ɞɢɚɦɟɬɪɵ, ɜ ɤɨɬɨɪɵɯ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɟ ɜɯɨɞɢɬ ɜ ɩɪɟɞɟɥɵ ɡɨɧɵ 
ɪɚɛɨɬɵ. 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɩɪɢɧɹɬɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɊɈ115 – ȼ – 315, ɬɚɤ ɤɚɤ 
ɟɟ ɡɨɧɚ ɪɚɛɨɬɵ, ɩɪɢɜɟɞɟɧɧɚɹ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɋɢɫɭɧɨɤ Ȼ.1, ɢɦɟɟɬ ɫɚɦɨɟ 
ɨɩɬɢɦɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ Ƚɍɏ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɭɪɛɢɧ ɫ ɞɪɭɝɢɦ ɞɢɚɦɟɬɪɨɦ ܦଵ. 
Ɂɨɧɵ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115 – ȼ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɨɜ ɧɟ ɩɨɫɬɪɨɟɧɵ, ɬɚɤ ɤɚɤ 
ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɧɟ ɜɯɨɞɢɬ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɡɨɧɵ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ: ɜɟɪɯɧɹɹ ɩɪɨɜɨɞɢɬɫɹ 
ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɚ ɧɢɠɧɹɹ ɫɬɪɨɢɬɫɹ ɩɨ 
ɞɜɭɦ ɬɨɱɤɚɦ (Q′˓ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ Q′˓ ɞɥɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ). 
Ʌɟɜɚɹ ɝɪɚɧɢɰɚ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ.  

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ  

Ɂɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɬɭɪɛɢɧɵ.  

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɟɞɟɧ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ115 – ȼ – 315. 

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ +  ௦                                                                                    (3.15)ܪ

ɝɞɟ  ܼː˄(ܳː˄) – ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ;  ݏܪ – ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ, ɬɨ ɟɫɬɶ ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 

ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  ܪ௦ = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎ܪ − ͳ,ͷ + ΔZ˘.˒ˎ                                                                    (3.16) 
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ɝɞɟ  ܤ = ͳͲ,͵͵ ɦ, ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ;  𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ƚɍɏ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ Ȼ, Ɋɢɫɭɧɨɤ Ȼ.1;  ܪ – ɧɚɩɨɪ;  ΔZ˘.˒ˎ − ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ. Ⱦɥɹ ɊɈ – ɬɭɪɛɢɧ ΔZ˘.˒ˎ = ௕଴ଶ =଴,ଷଵ଺∙ଷ,ଵହଶ = Ͳ,ͷ. 

1) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax: 
 

ɉɟɪɟɫɱɟɬ ɪɚɫɯɨɞɚ ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ: Q = Qଵ′ ∙ Dଵଶ ∙ √m ∙ H୫a୶ = ͳͲͳ͹ ∙ ͵,ͳͷଶ ∙ √ͳ,Ͳ͵ʹ ∙ ͳͲͶ = ͳͲͶ,ͷͶ ˏయ̝
       (3.17) 

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ZʜʐሺQʜʐሻ, 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 254,94 ɦ. ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ = Ͳ,ͳ͵.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: Hs = ͳͲ,͵͵ − ଶହସ,ଽସଽ଴଴ − Ͳ,ͳ͵ · ͳͲͶ − ͳ,ͷ + Ͳ,ͷ = −ͷ,ͺ͵ ˏ.   

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: ∇Z˓.ˍ = ʹͷͶ,ͻͶ − ͷ,ͺ͵ = ʹͶͻ,ͳͳ ˏ.   

2) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hɪɚɫɱ: 
 

ɉɟɪɟɫɱɟɬ ɪɚɫɯɨɞɚ ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ: Q = Qଵ′ ∙ Dଵଶ ∙ √m ∙ H˓˃˔˚ = ͳ,Ͳͳ͹ ∙ ͵,ͳͷଶ ∙ √ͳ,Ͳ͵ʹ ∙ ͺͻ,ͺͻ = ͻ͹,ͳͻ ˏయ̝  (3.18) 

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ZʜʐሺQʜʐሻ, 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 254,7 ɦ. ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ = Ͳ,ͳ͵Ͷ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: Hs = ͳͲ,͵͵ − ଶହସ,଻ଽ଴଴ − Ͳ,ͳ͵Ͷ · ͺͻ,ͺͻ − ͳ,ͷ + Ͳ,ͷ = −Ͷ,ʹ ˏ.   

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: ∇Z˓.ˍ = ʹͷͶ,͹ − Ͷ,ʹ = ʹͷͲ,ͷ ˏ.  
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3) Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɇmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ 
ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ɉɟɪɟɫɱɟɬ ɪɚɫɯɨɞɚ ɫ ɦɨɞɟɥɢ ɧɚ ɧɚɬɭɪɭ: Q = Qଵ′ ∙ Dଵଶ ∙ √m ∙ H୫i୬ = ͳ,Ͳͳ͹ ∙ ͵,ͳͷଶ ∙ √ͳ,Ͳ͵ʹ ∙ ͺͶ,Ͷͳ =                  = ͻͶ,ͳͺ ˏଷ/˔. (3.19) 

ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɦɟɬɤɚ ZʜʐሺQʜʐሻ, 
ɤɨɬɨɪɚɹ ɪɚɜɧɹɟɬɫɹ 254,59 ɦ. ɉɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ = Ͳ,ͲͺͶ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: Hs = ͳͲ,͵͵ − ଶହସ,ହଽଽ଴଴ − Ͳ,ͲͺͶ · ͺͶ,Ͷͳ − ͳ,ͷ + Ͳ,ͷ = ͳ,ʹͷ ˏ.    

Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ: ∇Z˓.ˍ = ʹͷͶ,ͷͻ + ͳ,ʹͷ = ʹͷͷ,ͺͶ ˏ.    

ȼ ɬɚɛɥɢɰɟ 3.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ 
ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɝɢɞɪɨɬɭɪɛɢɧɵ. 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɊɄ ɝɢɞɪɨɬɭɪɛɢɧɵ 
ɊɈ115 – ȼ – 315 

ɉɚɪɚɦɟɬɪɵ ܪ ˚˔˃˓ܪ௠௔௫ ܪ௠௜௡ ۿ, ˏ૜/˔ 97,19 104,54 94,18 ܈ʜʐሺۿሻ, ˏ 254,7 254,94 254,59 

σ 0,134 0,13 0,084 

∆ Z ɯ.ɩɥ 0,5 

ɇɞɨɩs -4,2 -5,83 1,25 𝛁Z, ɦ 250,5 249,11 255,84 𝛁܈˓.ˍ., ˏ 249,11 

ɉɨɫɤɨɥɶɤɭ ɪɚɧɟɟ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɨɞɯɨɞɢɬ ɢɦɟɧɧɨ ɬɭɪɛɢɧɚ ɊɈ115 – ȼ 
– 315 ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ n˔ˋː˘ = ʹ͵Ͳ,ͺ ɨɛ/ɦɢɧ ɢ ɤɨɥɢɱɟɫɬɜɨɦ 
ɚɝɪɟɝɚɬɨɜ Z˃ˆ˓ = ͵, ɬɚɤ ɤɚɤ ɬɨɥɶɤɨ ɭ ɷɬɨɝɨ ɞɢɚɦɟɬɪɚ ɬɨɱɤɚ ɨɩɬɢɦɭɦɚ ɧɚɯɨɞɢɥɚɫɶ 
ɜ ɩɪɟɞɟɥɚɯ ɡɨɧɵ ɪɚɛɨɬɵ ɢ ɬɨɥɶɤɨ ɷɬɚ ɬɭɪɛɢɧɚ ɩɨɞɨɲɥɚ. ɉɨɬɨɦɭ ɱɬɨ ɤɚɤ ɢɡɜɟɫɬɧɨ, 
ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ ɧɟ ɩɪɨɜɨɞɢɥɢɫɶ ɤɚɜɢɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ, ɱɬɨ 
ɨɡɧɚɱɚɟɬ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɜɨ ɜɫɟɯ ɪɟɠɢɦɚɯ ɩɪɢɧɹɬɚ 
ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ:  ∇ܼ˓.ˍ. = ʹͶͻ,ͳͳ ɦ. 
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3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ. 

Ȼɥɚɝɨɞɚɪɹ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ 
ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 710/180-26Ɍɋ4. Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

Ɍɚɛɥɢɰɚ 3.6 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɉɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sːˑˏ ɆȼȺ 94 

Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Pː ˑˏ Ɇȼɬ 80 
Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

cos ߮ ɨ.ɟ. 0,89 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uːˑˏ ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iːˑˏ ɤȺ 1,1 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nːˑˏ Ɉɛ/ɦɢɧ 230,8 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

xୢ ɨ.ɟ. 1,13 

ɉɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ  x′ୢ  ɨ.ɟ. 0,28 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ 

x′ୢ′ ɨ.ɟ. 0,18 

ɂɫɩɨɥɧɟɧɢɟ ɉɨɞɜɟɫɧɨɟ 

3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɬɚɥɶɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ ሺ߮ = ͵Ͷͷ ÷ ͵͸Ͳ°ሻ ɢɦɟɸɬ ɤɪɭɝɥɵɟ 
ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ. ɉɪɢ ɫɪɟɞɧɢɯ ɢ ɜɵɫɨɤɢɯ ɧɚɩɨɪɚɯ ɩɪɢɦɟɧɹɸɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɚɦɟɪɵ ɫ 
ɤɪɭɝɥɵɦɢ ɫɟɱɟɧɢɹɦɢ. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɋɢɫɭɧɨɤ Ȼ.2, 
ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ͵,ͳͷ ˏ, ɨɩɪɟɞɟɥɟɧɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ Ȼ, Ɋɢɫɭɧɨɤ Ȼ.2: ܦ௔ = Ͷ,ͻ ˏ; ௕ܦ = Ͷ,ʹ ˏ; ସܦ = ͷ,ʹ͸ ˏ; ܴ = Ͳ,ʹͻͶ ˏ; ℎଵ = Ͳ,͵ͳ ˏ  

ɍɝɨɥ ɨɯɜɚɬɚ: ߮଴ = ͵ͷͳ°  
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
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ܾ଴ = Ͳ,͵ͳ͸ ∙ ଵܦ = Ͳ,͵ͳ͸ ∙ ͵,ͳͷ = Ͳ,ͻͻͷ ˏ   (3.20) 

ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: ܾଵ = ܾ଴ + Ͳ,Ͳʹ = Ͳ,ͻͻͷ + Ͳ,Ͳʹ = ͳ,Ͳͳͷ ˏ   (3.21) 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ.  

ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: ܪଵ = ܾଵ + ʹ ∙ ℎ = ͳ,Ͳͳͷ + ʹ ∙ Ͳ,͵ͳ = ͳ,͸Ͷ ˏ   (3.22) 

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ ߭˅˘ = ݂ሺܪ௣ሻ ɧɚ ɪɢɫɭɧɤɟ 3.2, ɨɬɤɭɞɚ ߭˅˘ = ͺ,͵ͷ ˏ ˔⁄ . 

 

Ɋɢɫɭɧɨɤ 3.2 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ: ܳ௣ = N˃ˆ˓.ଽ,଼ଵ·η˕·ୌ˓˃˔˚ = ଼଴଴଴଴ଽ,଼ଵ·଴,ଽ଴ହ·଼ସ,ସଵ = ͳͲ͹ ˏయ̝
   (3.23) 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: ܳ˅˘ = ܳ௣ ∙ ఝଷ଺଴° = ͳͲ͹ ∙ ଷହଵ°ଷ଺଴° = ͳͲͶ ˏయ̝
   (3.24) 

ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ˅ܨ ˘ = ொ˅˘జ˅˘ = ଵ଴ସ଼,ଷହ = ͳʹ,ͷ ˏଶ  (3.25) 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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˘˅݌ = √ி˅ ˘గ = √ଵଶ,ହ ଷ,ଵସ = ͳ,ͻͻ ˏ  (3.26) 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ܽ˅˘ = ܴସ + ଶ̆˅݌√ − ቀுభଶ ቁଶ = ʹ,͸͵ + √ͳ,ͻͻଶ − ቀଵ,଺ସଶ ቁଶ = Ͷ,ͶͶ ˏ  (3.27) 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: ܴ˅˘ = ܽ˅˘ + ˘˅݌ = Ͷ,ͶͶ + ͳ,ͻͻ = ͸,Ͷ͵ ˏ  (3.28) 

Ɂɧɚɱɟɧɢɟ ఝ̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

ଵ஼ ∙ ߮ = ܽ˅˘ − √ܽ˅˘ଶ − ଶ˘˅݌ = Ͷ,ͶͶ − √Ͷ,ͶͶଶ − ͳ,ͻͻଶ = Ͳ,Ͷ͹  (3.29) 

ɉɪɢ ɩɪɢɧɹɬɨɦ ɡɧɚɱɟɧɢɢ: ߮ = ఝ˅˘ଷ଺଴ = Ͳ,ͻͺ; 
ଵ஼ = Ͳ,Ͷͺ            

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ ߮௜ ɱɟɪɟɡ Δ߮ = ͳͷ°, 
ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. Ⱦɚɧɧɵɟ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɍɚɛɥɢɰɚ Ȼ.1. 

Ɍɚɤ ɤɚɤ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ߮ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 
ɷɥɥɢɩɫɚ, ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɨɲɥɚ. ɉɨɷɬɨɦɭ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ 
ɩɥɚɜɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ ܴ ˋ ߮ ɞɨ ɤɨɨɪɞɢɧɚɬɵ ቀ߮଴ = Ͳ°; ܴ଴ = ஽ଶ್ = ସ,ଶଶ = ʹ,ͳ ˏቁ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɍɚɛɥɢɰɚ Ȼ.1.  

ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɛɵɥ ɩɨɫɬɪɨɟɧ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɫ 
ɩɨɦɨɳɶɸ ɥɢɧɢɢ ɬɪɟɧɞɚ ɢ ɧɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 3.3. 

 
Ɋɢɫɭɧɨɤ 3.3 – ɂɡɦɟɪɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R = f (φ) 
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ɋ ɲɚɝɨɦ ɜ ͳͷ° ɫɧɹɬɵ ɡɧɚɱɟɧɢɹ ܴ˅ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ߮. Ɋɚɡɦɟɪɵ 
ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݌ଵ = ுభଶ·si୬ ௔ೖ  (3.30) 

ɝɞɟ  ܽ ௞ = ͵ͷ° 
Ɋɚɞɢɭɫɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ: ݌ଶ = ோ−ሺோర+௣భ·ሺଵ−ୡ୭s ௔ೖሻሻଶ·ୡ୭s ௔ೖ   (3.31) 

Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɤɪɭɝɥɵɯ ɢ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɍɚɛɥɢɰɟ Ȼ.2. 

ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ݇ = ொ˓ଶ·గ·భʠ = ଵ଴଻ଶ·ଷ,ଵସ·଴,ସ଼ = ͵ͷ,ͳͺ  (3.32) 

ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): ߜ ݃ݐ = ொ೛ ሺଶ∙గ∙௕భሻ⁄ ௞ = ଵ଴଻ ሺଶ∙ଷ,ଵସ∙ଵ,଴ଵହሻ⁄ ଷହ,ଵ଼ = Ͳ,Ͷ͹͸  (3.33) ߜ = ߜ ݃ݐܿݎܽ = ʹͷ°  (3.34) 

ɉɨɫɥɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɛɵɥ ɩɨɫɬɪɨɟɧ ɷɫɤɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ 
ɫɟɱɟɧɢɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɋɢɫɭɧɨɤ Ȼ.3. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɵɥɢ 
ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɉɪɢɥɨɠɟɧɢɟ Ȼ, Ɍɚɛɥɢɰɚ Ȼ.2. 

3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ  

3.6.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ  

ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. ɉɪɢ ɪɚɫɱɟɬɟ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɨɜɦɟɫɬɧɨɟ ɜɥɢɹɧɢɟ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ. 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ:  ܦ∗˅ ൒ (ͷ,ͳ ∙ ʛˍ˓ఛˇˑ˒)଴,ଷଷ = ቀͷ,ͳ ∙ ଷ,ଷ଼ଷଶ,ହቁ଴,ଷଷ = ͺͳͳ ɦɦ                                             (3.35) 

ɝɞɟ  ߬ˇˑ˒ = ͵ʹ,ͷ ʛʞ˃. 
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Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  ʛˍ˓ = ଴,଴଴ଽ଻ସே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙଼଴଴଴଴ଶଷ଴,଼ = ͵,͵ͺ                                                                     (3.36) 

Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ ܦ˅ = ͺͲͲ ɦɦ. 

3.6.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ  

ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 
ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ ɩɪɨɟɤɬɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɩɨɞɲɢɩɧɢɤ ɧɚ 
ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɤɨɥɶɰɟɜɨɝɨ ɢɥɢ ɠɟ ɫɟɝɦɟɧɬɧɨɝɨ ɬɢɩɚ.   

Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɟɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɨɜɟɪɤɟ ɩɨ 
ɤɪɢɬɟɪɢɸ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ.  

Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ 
ɡɚɜɢɫɢɦɨɫɬɢ:  ܴ˓˃ˇ = ଴,଼ே௡˔ˋː˘஽భ = ଴,଼∙଼଴଴଴଴ଶଷ଴,଼∙ଷ,ଵହ = ͺͺ,Ͳ͵ ɤɇ                                                               (3.37) 

Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ, ɫ ɭɱёɬɨɦ ɨɛɥɢɰɨɜɤɢ, ɨɛɵɱɧɨ 
ɩɪɢɧɢɦɚɟɬɫɹ ɧɚ 15-20 ɦɦ ɛɨɥɶɲɟ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ:  ݀˒ = ˅ܦ + ʹͲ = ͺͲͲ + ͳͷ = ͺͳͷ ɦɦ                                                           (3.38) 

Ⱦɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɨ:  ݌˖ˇ = ோ˓˃ˇௗ˒ℎ˒ = ଼଼,଴ଷ଴,଼ଵହ∙଴,ଷ଴ = ͵͸Ͳ,Ͳ ˍʞ˃ ൑ [ˇ˖݌] = ʹͻܷ = ͷ͹ͳ,ʹ ˍʞ˃            (3.39) 

ɝɞɟ  ℎ˒ = ͵ͲͲ ɦɦ. ܷ = గ௡˔ˋː˘ௗ˒ଷ଴ = ଷ,ଵସ∙ଶଷ଴,଼∙଴,଼ଵହଷ଴ = ͳͻ,͹ ɦ/ɫ  

Ⱦɥɹ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ɢ ɜɵɫɨɬɚ ɫɟɝɦɟɧɬɨɜ ɪɚɜɧɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ܼ˔ˈˆˏ = ͺ, ℎ˒ = ͵ͲͲ ɦɦ.  

ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ:  ܴଵ = ோ˓˃ˇଵ+ଶ ୡ୭s 𝛼+ଶ ୡ୭s ଶ𝛼 = ଼଼,଴ଷଵ+ଶ ୡ୭s ସହ+ଶ ୡ୭s ଽ଴ = ͵͸,Ͷ͹ ɤɇ                                  (3.40) 

ɝɞɟ  ߙ = ଷ଺଴°଼ = Ͷͷ° . 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  
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ˇ˖݌ = ோభ௟˔ˈˆˏℎ˒ = ଷ଺,ସ଻଴,ଶ଼∙଴,ଷ = Ͷ͵Ͷ,ͳ ˍʞ˃ ൑ [ˇ˖݌] = ͷͲܷ = ͻͺͶ,ͻ ˍʞ˃,             (3.41) 

ɝɞɟ  ݈˔ˈˆˏ = ଴,ଽగௗ˒௓˔ˈˆˏ = ଴,ଽ∙ଷ,ଵସ∙଴,଼ଵହ଼ = Ͳ,ʹͺ ɦ.    

ɂɡ ɪɚɫɱёɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɨɩɭɫɤɚɟɦɨɣ ɧɚɝɪɭɡɤɟ ɩɨɞɯɨɞɹɬ ɨɛɚ 
ɩɨɞɲɢɩɧɢɤɚ, ɧɨ ɜɵɛɪɚɧ ɫɟɝɦɟɧɬɧɵɣ ɜ ɫɜɹɡɢ ɫ ɛɨɥɟɟ ɩɪɨɫɬɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ.  

3.6.3 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ) – ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɨɧɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ 
ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɩɨɜɨɪɨɬ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. ȿё ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴёɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɫɭɦɦɚɪɧɨɝɨ 
ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɨɛɫɥɭɠɢɜɚɸɬɫɹ ɨɞɧɨɣ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɨɣ. 

Ⱦɥɹ ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɧɚɩɨɪɚ ܪ = ͳͳͷ ˏ ɢ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ =͵,ͳͷ ˏ ɩɨ ɧɨɦɨɝɪɚɦɦɟ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 1,6 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 40 ɤɝɫ/ɫɦ2, ɫ 
ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ȽȺ 1,6/1-40, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 
ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ: Ɇɇɍ 1,6/1-40-2,5-2. 

3.6.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ  

Ⱦɥɹ ɪɚɞɢɚɥɶɧɨ – ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɢ ɜɵɛɪɚɧ 
ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɫ ɞɢɚɦɟɬɪɨɦ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ ɢ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɨɣ 11-ɝɨ ɢɫɩɨɥɧɟɧɢɹ: ɗȽɊ – 100 – 11. 

4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 
ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɢ ɜɚɠɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, 
ɩɨɫɤɨɥɶɤɭ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟё 
ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɨɩɟɪɚɬɢɜɧɨɣ ɝɢɛɤɨɫɬɢ, ɭɞɨɛɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ. 

ȼ ɷɧɟɪɝɨɫɢɫɬɟɦɟ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ) ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɨɫɧɨɜɧɨɦ 
ɩɨɞɫɬɚɧɰɢɢ 220 ɤȼ, 110 ɤȼ.  

ɉɪɢɜɟɬɫɬɜɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ 
ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ 
ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ 
ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 
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ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɛɢɪɚɧɚ ɫ 
ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ 
ɪɟɠɢɦɚɯ. 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ  

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɛɢɪɚɬɶ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ 
ɬɢɩɨɜ, ɩɨ ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ.  

ɋ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-
710/180-26Ɍɋ4. Ⱦɚɧɧɵɟ ɷɬɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.1. 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ-710/180-30Ɍɋ4 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ  

ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɫ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱёɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ:  ܵ˓˃˔˚ = ௉̂  ːˑˏ−௉̝ .ː.ୡ୭s ఝˆ = ଼଴−଴,଴ଵ∙ଶସ଴଴,଼ଽ = ͳͲʹ,ͻ ʛʑ ∙ ʏ                                             (4.1) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ                     
ɌȾɐ-125000/220-ɍ1 ɦɚɪɤɢ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ». Ⱦɚɧɧɵɟ 
ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.  

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ௠ܶ௔௫ ɢ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ ߬:  ߬ = ቀͲ,ͳʹͶ + ೘்ೌೣଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ       (4.2) 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ ܃ˆ ːˑˏ,  ˍʑ˕ 

𝐬ܗ܋ 𝛗ˆ, 
ɨ.ɟ. 

 ːˑˏ, ˑ˄/ˏˋːܖ

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 𝐒ˆ ːˑˏ,  ʛʑ ∙ ʏ 
 ˕ːˑˏ,  ʛʑ ˆ۾

𝐱܌′′ 𝐱܌′  𝐱܌ 

94 80 13,8 0,89 230,8 0,18 0,28 1,13 

𝐒ːˑˏ,  ʛʑ ∙ ʏ 
,ː܃ ˍʑ ܃ˍ, ,ˍ۾∆ % ˍʑ˕ ∆۾˘˘, ˍʑ˕ ۷˘,  ʜʜ܃ ʑʜ܃ %

125 242 13,8 11 380 90 0,55 
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Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: ݐ˓˃˄ = ͺ͹͸Ͳ − 𝜇 ∙ ܶ˒ ˎ − 𝜔 ∙ ܶ˅ ,                                                                         (4.3) 

ɝɞɟ  𝜇 = ͳ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ;  ܶ˒ ˎ = ͵Ͳ ˚ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ;  𝜔 = Ͳ,Ͳʹͷ – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  ܶ˅ = ͸Ͳ ˚ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ.  ݐ˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͺ,ͷ ˚  

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ:  ∆ܹ̆ ˘ = ݊ʡ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ͻͲ ∙ ͺ͹ʹͺ,ͷ = ͹ͺͷ,͸ ʛʑ˕ ∙ ˚,                       (4.4) 

ɝɞɟ  ݊ʡ = ͳ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ:  ∆ܹː = ∆௉̱௡ʡ ∙ ቀ ௌ˓˃˔˚ௌʡ ːˑˏቁଶ ∙ ߬ = ଴,ଷ଼଴ଵ ∙ ቀଵ଴ଶ,ଽଵଶହ ቁଶ ∙ ʹͶͲͷ = ͸ͳͻ,͵ ʛʑ˕ ∙ ˚                (4.5) 

ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɗɗ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  ʗሺଵሻ = ∆ܹ̆ ˘ ∙ ଵߚ + ∆ܹː ∙  ଶ                                                                               (4.6)ߚ

ɝɞɟ  ߚଵ = Ͳ,͸ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ; ߚଶ = Ͳ,ͻ ∙ ͳͲ−ଶ ˕˞˔. ˓˖˄./ሺʛʑ˕ ∙ ˚ሻ. ʗሺଵሻ = ͹ͺͷ,͸ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + ͸ͳͻ,͵ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ = ͳͲ,͵ ˕˞˔. ˓˖˄./ˆˑˇ   ʗଵ = ݊ ∙ ʗሺଵሻ = ͵ ∙ ͳͲ,͵ = ͵Ͳ,ͻ ˕˞˔. ˓˖˄./ˆˑˇ                                               (4.7) 

ɝɞɟ  ݊ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ.  

4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ  

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ:  ܵ˓˃˔˚ = ʹ ∙ ௉̂  ːˑˏ−௉̝ .ː.ୡ୭s ఝˆ = ʹ ∙ ଼଴−଴,଴ଵ∙ଶସ଴଴,଼ଽ = ʹͲͷ,ͺ ʛʑ ∙ ʏ                                   (4.8) 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ                     
ɌȾɐ-250000/220-ɍɏɅ1 ɦɚɪɤɢ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ». Ⱦɚɧɧɵɟ 
ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.  
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Ɍɚɛɥɢɰɚ 4.3 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍɏɅ1 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ (4.4):  ∆ܹ̆ ˘ = ݊ʡ ∙ ∆ܲ̆ ˘ ∙ ˄˃˓ݐ = ͳ ∙ Ͳ,ʹͶͲ ∙ ͺ͹ʹͺ,ͷ = ʹͲͻͶ,ͺ ʛʑ˕ ∙ ˚                      

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ (4.5):  ∆ܹː = ∆௉̱௡ʡ ∙ ቀ ௌ˓˃˔˚ௌʡ ːˑˏቁଶ ∙ ߬ = ଴,଺ହ଴ଵ ∙ ቀଶ଴ହ,଼ଶହ଴ ቁଶ ∙ ʹͶͲͷ = ͳͲͷͻ,͵ ʛʑ˕ ∙ ˚                

ɂɡɞɟɪɠɤɢ ɧɚ ɩɨɬɟɪɢ ɗɗ (4.6):  ʗሺଵሻ = ∆ܹ̆ ˘ ∙ ଵߚ + ∆ܹː ∙ ଶߚ = ʹͲͻͶ,ͺ ∙ Ͳ,͸ ∙ ͳͲ−ଶ + ͳͲͷͻ,͵ ∙ Ͳ,ͻ ∙ ͳͲ−ଶ =ʹʹ,ͳ ˕˞˔. ˓˖˄./ˆˑˇ                                                                                  ʗଶ = ݊ ∙ ʗሺଵሻ = ʹ ∙ ʹʹ,ͳ = ͶͶ,ʹ ˕˞˔. ˓˖˄./ˆˑˇ,                                              (4.9)          

 ɝɞɟ ݊ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ.  

4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɨɞɧɢɦ Ɍɋɇ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɫɟɣ ɫɬɚɧɰɢɢ.  

Ɋɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ:  ܵ˔.ː. = Ͳ,Ͳͳ ∙ ݊ˆ ∙ ௉̂  ːˑˏୡ୭s ఝˆ = Ͳ,Ͳͳ ∙ ͵ ∙ ଼଴଴,଼ଽ = ʹ,͹Ͳ ʛʑ ∙ ʏ                                     (4.10) 

ɉɪɨɜɟɪɹɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ:  ܵ˔.ː. ൑ ܵʡʠʜ                                                                                                          (4.11) 

Ȼɵɥ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-3000/13,8, ɞɚɧɧɵɟ 
ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4.  

Ɍɚɛɥɢɰɚ 4.4 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-3000/13,8 

𝐒ːˑˏ,  ʛʑ ∙ ʏ 
,ː܃ ˍʑ ܃ˍ, ,ˍ۾∆ % ˍʑ˕ ∆۾˘˘, ˍʑ˕ ۷˘,  ʜʜ܃ ʑʜ܃ %

250 242 13,8 11 650 240 0,45 

𝐒ːˑˏ, ʛʑ ∙ ʏ 
,ː܃ ˍʑ ܃ˍ,  ʜʜ܃ ʑʜ܃ %

3,0 13,8 6,0 5,0 
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4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ȼɅ Ɋɍ ȼɇ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ȼɅ 

ȼɵɱɢɫɥɹɟɬɫɹ ɱɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ:  ݊ = ሺௌˆ∙௡ˆ−ௌ˔ːሻ∙ୡ୭s ఝ௞∙௉ː ˃˕ + ͳ = ሺଵ଴ଶ,ଽ∙ଷ−ଶ,଻଴ሻ∙଴,଼ଽଵ,ଶ∙ଵଷହ + ͳ = ʹ,͹ ≈ ͵                                 (4.12) 

ɝɞɟ  ݇ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ (ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ); ܲː ˃˕ = ͳ͵ͷ ʛʑ˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ.  

Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ:  ˓ܫ ˃˄ = ௌΣ௡∙√ଷ∙௎ːˑˏ∙ୡ୭s ఝ = ௉̟ ˔˕.−௉̝ .ː.௡∙√ଷ∙௎ːˑˏ∙ୡ୭s ఝ = ଶସ଴−ଶ,ସଷ∙√ଷ∙ଶଶ଴∙଴,଼ଽ = ʹ͵Ͷ Ⱥ                         (4.13) 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ:  ˓ܫ ˃˔˚ = ܫ˓ ˃˄ ∙ ்ߙ ∙ ௜ߙ = ʹ͵Ͷ ∙ ͳ ∙ ͳ,Ͳͷ = ʹͶ͸ Ⱥ                                                (4.14) 

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

ɉɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ ɬɨɤɚ.  

ɗɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟɫɨɨɛɪɚɡɧɨɟ ɫɟɱɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ:  ܨ = ூ˓ ˃˔˚௝ˠ = ଶସ଺ଵ,ଵ = ʹʹ͵,͸Ͷ ˏˏଶ,                                                                           (4.15) 

ɝɞɟ   ݆ɣ = ͳ,ͳ ʏ/ˏˏଶ – ɧɨɪɦɢɪɨɜɚɧɧɚɹ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ.  

Ȼɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ  Ⱥɋ-240/32, ɭ ɤɨɬɨɪɨɝɨ ɞɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ 
ɬɨɤ ɫɨɫɬɚɜɥɹɟɬ 605 Ⱥ, ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ 100 ɤɦ ݔ଴ =Ͷ͵,ͷ ʝˏ, ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ 100 ɤɦ ݎ଴ = ͳʹ,ͳ ʝˏ, 
ɩɪɨɜɨɞɢɦɨɫɬɶ ܾ଴ = ʹ,͸ ∙ ͳͲ−ସ ʠˏ, ɱɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ݊˒ = ͳ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɫɨɫɬɚɜɥɹɟɬ:  ˒ܫ .˃˅ = ௉̟ ˔˕−௉̝ .ː.ሺ௡−ଵሻ∙√ଷ∙௎ːˑˏ∙௖௢௦ఝ = ଶସ଴−ଶ,଻ሺଷ−ଵሻ∙√ଷ∙ଶଶ଴∙଴,଼ଽ = ͵ͷͲ Ⱥ                                        (4.16) 

Ɍɚɤ ɤɚɤ ˃ܫ ˅ < ܫ̌  ˑ˒, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ.  
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4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ  

ɋɬɨɢɦɨɫɬɶ ɜɵɛɪɚɧɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɷɥɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɨɩɪɟɞɟɥɹɥɚɫɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɌɈ ɎɋɄ ȿɗɋ 
ɍɤɪɭɩɧёɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɨɢɦɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɩɨɞɫɬɚɧɰɢɣ 
ɧɚɩɪɹɠɟɧɢɟɦ 35-750 ɤȼ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɧɚɩɪɹɠɟɧɢɟɦ 6, 10-750 ɤȼ, ɚ 
ɬɚɤɠɟ ɫ ɭɱёɬɨɦ ɢɧɞɟɤɫɨɜ ɆɂɇɋɌɊɈə ɊɎ ɧɚ 3 ɤɜɚɪɬɚɥ 2021 ɝɨɞɚ, ɰɟɧɵ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5.  

Ɍɚɛɥɢɰɚ 4.5 – ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ  

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  ܭଵ = ݊ ∙ ˓˕ܭ + ݉ ∙ ː˔ܭ + ݐ ∙  ʙʟʢЭ                                                                    (4.17)ܭ

ɝɞɟ  ݊ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ܭ˕˓ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ݉ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ܭ˔ː – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ݐ = ͹ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɄɊɍɗ;  ܭʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ.  ܭଵ = ͵ ∙ ʹͻͳͻ͵ͺ + ͵ ∙ ʹͶʹͻ͹ + ͹ ∙ ͳͳͲͻͲͲ = ͳ ͹ʹͶ ͻ͸ʹ ˕˞˔. ˓˖˄.   
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ:  ܭଶ = ݊ ∙ ˓˕ܭ + ݉ ∙ ː˔ܭ + ݐ ∙  ʙʟʢЭ                                                                    (4.18)ܭ

ɝɞɟ  ݊ = ʹ – ɤɨɥɢɱɟɫɬɜɨ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ܭ˕˓ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ݉ = ͵ – ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ܭ˔ː – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ;  ݐ = ͸ – ɤɨɥɢɱɟɫɬɜɨ ɹɱɟɟɤ ɄɊɍɗ;  ܭʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɹɱɟɣɤɢ ɄɊɍɗ.  ܭଶ = ʹ ∙ ͷ͵ͺͺ͹͸ + ͵ ∙ ʹͶʹͻ͹ + ͸ ∙ ͳͳͲͻͲͲ = ͳ ͸ͳͶ Ͳ͸ͺ ˕˞˔. ˓˖˄.   

Ɉɛɨɪɭɞɨɜɚɧɢɟ  ɋɬɨɢɦɨɫɬɶ, ɬɵɫ. ɪɭɛ. 

ɌȾɐ-125000/220-ɍ1 291938 

ɌȾɐ-200000/220-ɍɏɅ1 583876 

ɌɋɁ-3000/13,8 24297 

ɄɊɍɗ-220 110900 
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Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ:  ʖଵ = ܧ ∙ ଵܭ + ʗଵ = Ͳ,ͳͷ ∙ ͳ͹ʹͶͻ͸ʹ + ͵Ͳ,ͻ = ʹͷͺ͹͹ͷ ˕˞˔. ˓˖˄.               (4.19) 

ɝɞɟ ܧ = Ͳ,ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɞɥɹ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ.  

ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɫɨɫɬɚɜɢɥɢ:  ʖଶ = ܧ ∙ ଶܭ + ʗଶ = Ͳ,ͳͷ ∙ ͳ͸ͳͶͲ͸ͺ + ͶͶ,ʹ = ʹͶʹͳͷͶ ˕˞˔. ˓˖˄.               (4.20) ∆ʖ = ʖభ−ʖమʖభ ∙ ͳͲͲ% = ଶହ଼଻଻ହ−ଶସଶଵହସଶହ଼଻଻ହ ∙ ͳͲͲ% = ͸,Ͷ% > ͷ%                            (4.21) 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɛɵɥɚ ɩɪɢɧɹɬɚ 
ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɟɣ 
ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ ɡɚɬɪɚɬɧɨɣ.  

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 220 
ɤȼ: 6 (3 ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɤȼ, 3 ɛɥɨɤɚ). ɉɪɢ ɪɚɫɫɱɢɬɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ. 
ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 220 ɤȼ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.1.  

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ  
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4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ ɞɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ  

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ:  ݔˆ = ௗ′′ݔ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ͳͺ ∙ ଵଷ,଼మଽସ = Ͳ,͵͸ͷ ʝˏ                                                         (4.22) 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: ʔˆ = ʔ∗ ∙ ܷ˄ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ                                                             (4.23) 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: ݔ˕ = ௎ˍ%∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙ଵଶହ = ͷͳ,ͷͶ ʝˏ                                                                (4.24) 

ɋɢɫɬɟɦɚ: ݔ˔ = ௎ːˑˏమௌˍˊ = ଶସଶమଵହ଴ = ͵ʹʹ,͸͹ ʝˏ                                                                        (4.25) 

Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: ݔˎ = ˇ˖,଴ݔ ∙ ݈ = Ͳ,Ͷ͵ͷ ∙ ͳͷͲ = ͸ͷ,ʹͷ ʝˏ                                                             (4.26) 

ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: ʔʠ = ʔ∗ʠ ∙ ܷ˄ଵ = ͳ,Ͳ ∙ ʹͶʹ = ʹͶʹ ˍʑ                                                             (4.27) 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: ݇˕ = ௎ʜʜ௎ʑʜ = ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹                                                                                 (4.28) 

 Ⱥɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ 
ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ: ̂ݎ = ௫∗ˆʡ˃,ˆ∙𝜔 = ଴,ଷ଺ହ଴,଴ସହ∙ଷଵସ = Ͳ,Ͳʹ͸ ʝˏ                                                                      (4.29) 

ݎ̝ = ௫∗˔ʡ˃,˔∙𝜔 = ଷଶଶ,଺଻଴,଴ଷହ∙ଷଵସ = ʹͻ,͵͸ ʝˏ                                                                   (4.30) ˎݎ = ˇ˖,଴ݎ ∙ ݈ = Ͳ,ͳʹͳ ∙ ͳͷͲ = ͳͺ,ͳͷ ʝˏ                                                             (4.31) 
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ݎ̞ = ∆௉̱ ∙௎ːˑˏమௌːˑˏమ = ଷ଼଴∙ଶସଶమଵଶହమ = ͳ,Ͷʹ ʝˏ                                                                  (4.32) 

4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱёɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

ɇɚ ɪɢɫɭɧɤɟ 4.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.3 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ.  

 

Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ  

 

Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ  

 

Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.5-4.7 ɢ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 4.6.  
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Ɋɢɫɭɧɨɤ 4.5 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 

 

Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ  

 

Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ  

ɉɨɥɧɵɣ ɬɨɤ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ:  ̱ܫଵ́ = ଵܫ + ଶܫ + ଷܫ = Ͷ,͹ʹ ∙ ͵ = ͳͶ,ͳ͸ Ⱥ                                                       (4.33) 

Ɍɚɛɥɢɰɚ 4.6 – Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɨɜ 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱёɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: Iˆ,˓˃˄ ୫a୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ͵,ͻ͵͵ = Ͷ,ͳʹͻ ˍʏ                                             (4.34) 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: I˓˃˄ ୫a୶ ሺʟʢʑʜሻ = ୗˆ,ːˑˏ√ଷ∙୙˕,ːˑˏሺ−ఱ%ሻ = ଵଶହ∙ଵ଴య√ଷ∙ଶଶଽ,ଽ = Ͳ,ʹ͵͸ ˍʏ                                         (4.35) 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ Ʌɗɉ: 

Ɍɢɩ ɄɁ ɉ1 ۷˒.૙, ˍʏ ۷˖, ˍʏ 

1ɮ 7 14,16 39,05 

3ɮ 7 9,48 26,14 

3ɮ 1 24,72 68,17 
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I˓˃˄.௠௔௫ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଶ଺଻∙ଵ଴యଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͵͵ ˍʏ                                                       (4.36) 

 Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ ɞɥɹ ɥɢɧɢɢ:  I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଶ଺଻∙ଵ଴యଶ∙√ଷ∙ଶଶ଴ = Ͳ,͵ͷͲ ˍʏ                                                 (4.37) 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ 

4.8.1 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ  

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɫɨɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɭɫɥɨɜɢɹ:  Uːˑˏ ൒ Uːˑˏ.˔                                                                                                  (4.38) Iːˑˏ ൒ I˓˃˄,୫a୶                                                                                                      (4.39) Bˍ,ːˑ˓ˏ ൒ Bˍ,˓˃˔˚                                                                                                (4.40) 

ɇɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɜɟɪɤɭ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ.  

ɉɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ 
ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20-90/12500 ɍɁ ɦɚɪɤɢ ɈȺɈ ȼɈ 
«ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».                                                                                                                  

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-20/8000 ɦɚɪɤɢ ɁȺɈ «ɁɗɌɈ». Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7.  

Ɍɚɛɥɢɰɚ 4.7 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

4.8.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ  

Ȼɵɥ ɩɪɢɧɹɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20-1 ɦɚɪɤɢ ɈȺɈ «ɋɜɟɪɞɥɨɜɫɤɢɣ 
ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ», ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.8.  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-20 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ-20/8000 Uːˑˏ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iʒ.˓˃˄ = Ͷ,ͳʹͻ ˍʏ Iːˑˏ = ͳʹ,ͷɤ Ⱥ Iːˑˏ = ͺͲͲͲ Ⱥ I୬଴ = ʹͶ,͹ʹ ɤȺ Iˑ˕ˍ = ͻͲ ɤȺ iˠˎ.˔˕ = ͳͲͲ ɤȺ i୷ = ͸ͺ,ͳ͹ ɤȺ i˒˓.˔ˍ˅ = ʹ͵Ͳ ɤȺ I˕.˔˕ = ʹͷͲ ɤȺ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ʹͶ,͹ʹ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = = ʹͶ,ͶͶ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ ͵ = ͵ͲͲͲͲ ˍʏଶ ∙ ˔ 
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Ɍɚɛɥɢɰɚ 4.8 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ  

Ȼɵɥ ɩɪɢɧɹɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ.06-15 ɦɚɪɤɢ ɈȺɈ «ɋɁɌɇ». 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9.  

Ɍɚɛɥɢɰɚ 4.9 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɨɪ 
ɨɝɪɚɧɢɱɢɬɟɥɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɥɚɫɫɭ ɧɚɩɪɹɠɟɧɢɹ. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ Ɉɉɇ-35 ɍɏɅ1 ɦɚɪɤɢ ɈȺɈ «Ɋɚzɪɹɞ». 

4.8.3 ȼɵɛɨɪ ɫɢɧɯɪɨɧɢɡɚɬɨɪɨɜ ɢ ɚɧɚɥɢɡɚɬɨɪɨɜ ɫɟɬɢ 

ɉɪɢɛɨɪɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɚɧɚɥɢɡɚ ɤɚɱɟɫɬɜɚ ɫɟɬɢ ɢ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɫ ɞɪɭɝɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 

Ȼɵɥ ɜɵɛɪɚɧ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-
Ɇ3 ɦɚɪɤɢ ɈɈɈ «Ⱥɋɍ-ȼɗɂ». ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ. 

Ȼɵɥ ɜɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ ɦɚɪɤɢ ɈɈɈ «ɘɉɁ 
ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪёɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,38 ɞɨ 750 ɤȼ. 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

4.9 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 

ɉɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ ɞɥɹ ɷɥɟɝɚɡɨɜɨɝɨ ɤɨɦɩɥɟɤɬɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220ɤȼ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɢɦɚɬɶ 
ɹɱɟɣɤɢ əȽȽ-220 ɦɚɪɤɢ ɈȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ».  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ  Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ʹͲ ˍʑ Iʒ.˓˃˄ = Ͷͳʹͻ ʏ Iːˑˏ = ͷͲͲͲ ʏ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ  Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷ ˍʑ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ  

ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ:  

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

ɫɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

 ∑ = 26 ȼ·Ⱥ 
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ɄɊɍɗ ɫɟɪɢɢ əȽȽ-220 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳёɧɧɵɟ ɜ ɡɚɡɟɦɥёɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ. ɉɨɷɬɨɦɭ ɤɨɦɩɥɟɤɬɧɨɟ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɨ ɷɥɟɝɚɡɨɜɨɟ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɩɪɟɜɨɫɯɨɞɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɜɤɥɸɱɚɹ ɜ ɫɟɛɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞёɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɬɨɣɤɨɫɬɶ ɤ ɜɨɡɞɟɣɫɬɜɢɸ ɨɬ ɜɧɟɲɧɟɣ ɫɪɟɞɵ. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 
ɹɱɟɣɤɢ ɄɊɍɗ 220ɤȼ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

Ɍɚɛɥɢɰɚ 4.11– ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɍɗ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.12 ɢ 4.13 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

Ɍɚɛɥɢɰɚ 4.12– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ  

Ɍɚɛɥɢɰɚ 4.13 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

5 ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 

ȼ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɢ ɧɟɧɨɪɦɚɥɶɧɵɟ 
ɪɟɠɢɦɵ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ, ɢɯ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

əȽȽ-220-50/3150 U˔ˈ˕ˋ ːˑˏ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ɤȼ I˓˃˄ ୫a୶ = ʹ͵͹ ʏ Iːˑˏ = ͵ͳͷͲ Ⱥ I୬଴ = ͳͶ,ͳ͸ ɤȺ iˑ˕ˍ = ͷͲ ˍʏ i୷ = ͵ͻ,Ͳͷ ˍʏ i˕ = ͷͲ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ) = = ͳͶ,ͳ͸ ଶ ∙ ሺͲ,Ͳͻ + Ͳ,Ͳͳሻ = ʹͲ,Ͳͷ ˍʏଶ ∙ ˔ 
ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

Ⱦɥɹ ɭɱёɬɚ 0,2S 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5 

Ⱦɥɹ ɡɚɳɢɬɵ 10ɪ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 

Ⱦɥɹ ɭɱёɬɚ 0,2 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɣ 0,5 

Ⱦɥɹ ɡɚɳɢɬɵ 3ɪ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɥɢɧɟɣɧɨɣ ɹɱɟɣɤɢ, Ⱥ 3150 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɛɨɪɧɵɯ ɲɢɧ, Ⱥ 4000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 
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ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. Ɉɧɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɧɚɪɭɲɚɸɬ ɪɚɛɨɬɭ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɚ ɧɟɧɨɪɦɚɥɶɧɵɟ ɪɟɠɢɦɵ 
ɫɨɡɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɜɪɟɠɞɟɧɢɣ ɢɥɢ ɪɚɫɫɬɪɨɣɫɬɜɚ ɪɚɛɨɬɵ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɧɨɪɦɚɥɶɧɭɸ ɪɚɛɨɬɭ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
ɢ ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ ɜɵɹɜɥɹɬɶ ɢ 
ɨɬɞɟɥɹɬɶ ɦɟɫɬɨ ɩɨɜɪɟɠɞɟɧɢɹ ɨɬ ɧɟɩɨɜɪɟɠɞёɧɧɨɣ ɫɟɬɢ, ɜɨɫɫɬɚɧɚɜɥɢɜɚɹ ɩɪɢ ɷɬɨɦ 
ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɢɯ ɪɚɛɨɬɵ ɢ ɩɪɟɤɪɚɳɚɹ ɩɪɢ ɷɬɨɦ ɪɚɡɪɭɲɟɧɢɹ ɜ ɦɟɫɬɟ 
ɩɨɜɪɟɠɞɟɧɢɹ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɫɨɡɞɚɧɢɢ ɢ ɩɪɢɦɟɧɟɧɢɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɜɵɩɨɥɧɹɸɳɢɯ ɭɤɚɡɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɢ ɡɚɳɢɳɚɸɳɢɯ 
ɫɢɫɬɟɦɭ ɢ ɟё ɷɥɟɦɟɧɬɵ ɨɬ ɨɩɚɫɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɟɧɨɪɦɚɥɶɧɵɯ 
ɪɟɠɢɦɨɜ. 

5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɸɬɫɹ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ: 

ɇɚ ɝɟɧɟɪɚɬɨɪɟ ȼȽɋ-710/180–26: 
 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 

ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
 Ʉɨɧɬɪɨɥɶ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɧɚɩɪɹɠɟɧɢɹ (Ʉɂɇ); 
 Ʉɨɧɬɪɨɥɶ ɧɚɥɢɱɢɹ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ. 

ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 125000/220-ɍ1: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
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 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ-220) 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-3000/13,8-ɍɁ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ. 

ɇɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌɋɁɉ: 
 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ. 

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 

Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ;  
 4-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ (ɌɇɁɇɉ);  
 ɍɊɈȼ 220 ɤȼ (ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ). 

5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ, ɜɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  ːܫ ˆሺଵሻ = ሺଵሻܫ̂ = ௌːˑˏ√ଷ∙௎ːˑˏ ;                                                                                     (5.1) 

ːܫ ˆሺଵሻ = ଽସ∙ଵ଴య√ଷ∙ଵଷ,଼ = ͵,ͻ͵͵  ˍʏ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
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ːܫ ˆሺଶሻ = ሺଶሻܫ̂ = ூː ˆሺభሻ∙௄˔˘௄˕˕ ;                                                                                       (5.2) ːܫ ˆሺଶሻ = ଷଽଷଷ∙ଵସ଴଴଴/ହ = Ͷ,ͻʹ ʏ. 

ɉɨ ɢɡɜɟɫɬɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɨɤɚ ɪɨɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 
ɪɟɠɢɦ ɪɚɛɨɬɵ ɪɨɬɨɪɚ: ̌ܫ .ˇ.˓ˑ˕. = ͳ,ͳ ∙ ͳͳͲͲ = ͳʹͳͲ ʏ.                                                                     (5.3) 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ­1ȿ-
220-1200-2,5 ɍɏɅ4 1. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɩɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ 
ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁɉ-1400/13,8-ȽɌ-ɍ3. 

ȼɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, 
ɞɥɹ ɷɬɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ 
ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ: ݇˒ˈ˓ = ூ˗∙௞˔˘ூː  ʡʔ ,                                                                                                    (5.4) 

ɝɞɟ  ̠ܫ  – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, ɪɚɜɧɵɣ 2200 Ⱥ;  ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɪɚɜɧɵɣ 0,816; ːܫ  ʡʔ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, 1431 Ⱥ. ݇˒ˈ˓ = ଶଶ଴଴∙଴,଼ଵ଺ଵସଷଵ = ͳ,ʹͷ. 

ɉɨ ɞɚɧɧɵɦ ȽɈɋɌ, ɩɪɢɜɟɞɟɧɧɨɦ ɜ ɬɚɛɥɢɰɟ 5.1, ɞɨɩɭɫɬɢɦɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ 25% ɫɨɫɬɚɜɥɹɟɬ 52,5 ɦɢɧɭɬɵ, ɩɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ 
ɪɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɩɟɪɟɝɪɭɡɤɟ ɫɨɫɬɚɜɥɹɟɬ 120 ɫɟɤ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɩɟɪɟɝɪɭɡɤɭ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 
ɝɟɧɟɪɚɬɨɪɚ. 

Ɍɚɛɥɢɰɚ 5.1 – Ⱦɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɬɨɤɭ, % 20 30 40 50 60 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɦɢɧ 60 45 32 18 5 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ̞ܫ .ːˑˏሺଵሻ = ௌ˕ ːˑˏ√ଷ∙௎ːˑˏ ܫ̞ (5.5)                                                                                              ; .ːˑˏሺଵሻ = ଵସ଴଴√ଷ∙ଵଷ,଼ = ͷͻ ʏ. 
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Ȼɚɡɨɜɵɣ ɬɨɤ ɞɥɹ ɰɟɩɢ ɫ ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ: ̞ܫ .ːˑˏሺଶሻ = ூ̞ .ːˑˏሺభሻ௄˕˕ ܫ̞ (5.6)                                                                                                   ; .ːˑˏሺଶሻ = ହଽଶ଴଴/ହ = ͳ,Ͷͺ ʏ; 

Ȼɚɡɨɜɵɣ ɬɨɤ ɞɥɹ ɰɟɩɢ ɪɨɬɨɪɚ: ˓ܫ .ːˑˏሺଶሻ = ூ˓ .ːˑˏሺభሻ ∙௞˔˘௞˕˕∙௞˕˒ ,                                                                                               (5.7) 

ɝɞɟ  ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɶɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮɚɡɧɨɝɨ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɤ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ, 0,816; 
ܫ˓         .ːˑˏሺଵሻ  – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ, 1100 Ⱥ; 
        ݇ ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, 200/5; 
        ݇ ˕˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ܫ˓ .13,8/0,565 .ːˑˏሺଶሻ = ଵଵ଴଴∙଴,଼ଵ଺మబబఱ ∙ భయ,ఴబ,ఱలఱ = Ͳ,ͻͶ ʏ. 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

5.3.1 Ɋɚɫɱёɬ ɭɫɬɚɜɨɤ ɆɌɁ ɢ ɌɈ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
(I>ТВ), (I>>ТВ) 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɧɟɨɛɯɨɞɢɦɵɣ ɭɱɚɫɬɨɤ ɫɯɟɦɵ, ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 5.1. 

 

Ɋɢɫɭɧɨɤ 5.1 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
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Ɍɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɣ: ɬɨɤ 
ɬɪёɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɟɪɟɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ 
ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ɬɨɱɤɚ Ʉ1): ܫ௄ଵሺଷሻ = ாˆ′′௫೏′′ ∙ ܫ̂  ːˑˏ;                                                                                             (5.8) ܫ௄ଵሺଷሻ = ଵ,଴଼଴,ଵ଼ ∙ ͵ͻ͵͵ = ʹ͵ͷͻͺ ʏ. 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ: ܫ௄ଵሺଶሻ = √ଷଶ ∙ ௄ଵሺଶሻܫ ௄ଵሺଷሻ;                                                                                                 (5.9)ܫ = √ଷଶ ∙ ʹ͵ͷͻͺ = ʹͲͶ͵͸ ʏ. 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɬɨɱɤɚ 
Ʉ2), ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ܫ௄ଶሺଷሻ = ூ̞ .ːˑˏሺభሻ௨ೖ% ∙ ͳͲͲ%;                                                                                        (5.10) ܫ௄ଶሺଷሻ = ହଽ଻,ହ ∙ ͳͲͲ% = ͹ͺ͹ ʏ. 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ2: ܫ௄ଶሺଶሻ = √ଷଶ ∙ ௄ଶሺଶሻܫ ௄ଶሺଷሻ;                                                                                                 (5.11)ܫ = √ଷଶ ∙ ͹ͺ͹ = ͸ͺʹ ʏ. 

ɍɫɬɚɜɤɚ ɦɝɧɨɜɟɧɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɩɨ ɬɨɤɭ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɬɪɚɢɜɚɬɶ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ, ɡɚ ɤɨɬɨɪɨɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɢɧɢɦɚɬɶ 2,5-ɤɪɚɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ 
ɬɢɪɢɫɬɨɪɧɨɝɨ ɜɨɡɛɭɞɢɬɟɥɹ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɦɝɧɨɜɟɧɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ ɬɨɤɚ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɡɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɤ ɬɨɤɭ ɭɫɬɚɜɤɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 1,5. Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɜ 
ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 

Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɪɟɥɟ ɦɝɧɨɜɟɧɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ: ܫʛʡʖ = ௞ː∙௞˗∙௞˔˘∙ூ̞ ˅ ːˑˏ௞˅∙௞˕˕∙௞˕˒ ,                                                                                     (5.12) 

ɝɞɟ  ݇ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 1,2;  ݇˗ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ, 2,5; 
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݇˔˘ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɶɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɝɨ ɡɧɚɱɟɧɢɹ ɮɚɡɧɨɝɨ ɬɨɤɚ ɧɚ ɫɬɨɪɨɧɟ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɤ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ, 
ܫ̞ ;0,816 ˅ ːˑˏ − ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɨɡɛɭɞɢɬɟɥɹ (ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ), 1200 Ⱥ; ݇˅ − ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɜɪɚɬɚ ɬɨɤɨɜɨɝɨ 
ɪɟɥɟ, 0,8; ݇˕˕ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ, 200/5; ݇˕˒ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
= ʛʡʖܫ .13,8/0,565 ଵ,ଶ∙ଶ,ହ∙଴,଼ଵ଺∙ଵଶ଴଴଴,଼∙మబబఱ ∙ భయ,ఴబ,ఱలఱ = ͵,ͺ͵ ʏ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɜɨɞ ɟɝɨ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ: ܫʛʡʖ∗ = ூʛʡʖ ூ̞ .ːˑˏሺమሻ ;                                                                                                    (5.13) 

∗ʛʡʖܫ = ଷ,଼ଷଵ,ସ଼ = ʹ,ͷͻ ˑ. ˈ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ: ̝ܫ ˓.ʛʡʖ∗ = ʹ,ͷͻ ɨ.ɟ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ, ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: ݇˚.ʛʡʖ = ூ𝐾మሺమሻ௞˕˕∙ூʛʡʖ ;                                                                                             (5.14) ݇˚.ʛʡʖ = ଺଼ଶమబబఱ ∙ଷ,଼ଷ = Ͷ,Ͷͷ > ͳ,ͷ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɦɝɧɨɜɟɧɧɨɣ ɬɨɤɨɜɨɣ ɡɚɳɢɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɬɪɚɢɜɚɬɶ 
ɨɬ ɜɪɟɦɟɧɢ ɩɟɪɟɝɨɪɚɧɢɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɟɣ ɬɢɪɢɫɬɨɪɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɫɨɫɬɚɜɥɹɟɬ: ݐʛʡʖ = Ͳ,Ͷ ˔. 

ɍɫɬɚɜɤɚ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɬɫɬɪɚɢɜɚɬɶ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ 
ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɨɬɫɟɱɤɚ ɧɟ ɞɨɥɠɧɚ ɪɟɚɝɢɪɨɜɚɬɶ ɧɚ 
ɛɪɨɫɨɤ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɟɝɨ ɩɹɬɢɤɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɬɫɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
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ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɤ ɬɨɤɭ ɭɫɬɚɜɤɢ, ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɌɈ: ܫʡʝ = ௞ː∙ூ𝐾మሺయሻ௞˕˕ ,                                                                                                    (5.15) 

ɝɞɟ    ݇ː – ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɌɈ (1,4); ܫʡʝ = ଵ,ସ∙଻଼଻ଶ଴଴/ହ = ʹ͹,ͷͷ ʏ. 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ: ܫʛʒ = ହ∙ூ̞ .ːˑˏሺభሻ௞˕˕ ʛʒܫ (5.16)                                                                                                    ; = ହ∙ହଽଶ଴଴/ହ = ͹,͵ͺ ʏ. 

ɍɫɬɚɜɤɚ ɪɟɥɟ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɢɥɢ ɛɨɥɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡ ɞɜɭɯ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɜɤɚ ɛɭɞɟɬ 
ɪɚɜɧɚ: ̝ܫ ˓.ʡʝ = ʹ͹,ͷͷ ʏ. 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɜɨɞ ɟё ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɟɞɢɧɢɰɵ: ̝ܫ ˓.ʡʝ∗ = ூ̝ ˓.ʡʝூ̞ .ːˑˏሺమሻ ;                                                                                                 (5.17) 

ܫ̝ ˓.ʡʝ∗ = ଶ଻,ହହଵ,ସ଼ = ͳͺ,͸ͳ ˑ. ˈ.  
Ɉɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɌɈ: ݇˚.ʡʝ = ூ𝐾భሺమሻ௞˕˕∙ூ̝ ˓.ʡʝ;                                                                                            (5.18) 

݇˚.ʡʝ = ଶ଴ସଷ଺ଶ଴଴/ହ∙ଶ଻,ହହ = ͳͺ,ͷͶ > ʹ,Ͳ. 

5.3.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆G) 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ̂ܫሺଵሻ = ͵ͻ͵͵ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: ݇ʡʡ = ͶͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: ܫʜʐሺʜሻ = ʙʝʓʜ ∙ ௜݂ ∙  ሺଵሻ,                                                                                (5.19)ܫ̂

ɝɞɟ   ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ௜݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. ܫʜʐሺʜሻ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵ͻ͵͵ = ͳͻ͸,͸ͷ ʏ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ܫʠʟ.଴ ൒ ʜܭ ∙  ʜʐሺʜሻ;                                                                                       (5.20)ܫ

ɝɞɟ  ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʠʟ.଴ ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ ͳͻ͸,͸ͷ = ͵ͻ͵,͵ ʏ.  

ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ 
ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɇɇ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ܫʠʟ.଴ ൒ ௄ଶሺଷሻܫ ∙  ʜ,                                                                                            (5.21)ܭ

ɝɞɟ  ܭʜ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʠʟ.଴ ൒ ͹ͺ͹ ∙ ͳ,ͳ = ͺ͸ͷ,͹ ʏ. 

ɂɫɯɨɞɹ ɢɯ ɞɜɭɯ ɭɫɥɨɜɢɣ, ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɶɲɟɟ ɩɨ ɡɧɚɱɟɧɢɸ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ: ܫʠʟ.଴ ൒ ͺ͸ͷ,͹  ʏ; ܫʠʟ.଴ሺଶሻ ൒ ூʠʟ.బ௞ʡʡ ;                                                                                                    (5.22) 
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ʠʟ.଴ሺଶሻܫ ൒ ଼଺ହ,଻ ସ଴଴଴ ହ⁄ = ͳ,Ͳͺ ʏ. 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫʠʟ.଴∗ ൒ ூʠʟ.బሺమሻூ̂ሺమሻ , 
ɝɞɟ  ̂ܫሺଶሻ = ூː ˆሺభሻరబబబఱ = ଷଽଷଷరబబబఱ = Ͷ,ͻʹ ʏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 

ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܫʠʟ.଴∗ ൒ ଵ,଴଼ସ,ଽଶ = Ͳ,ʹʹ ˑ. ˈ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ: ܫʠʟ.଴∗ = Ͳ,ʹʹ ˑ. ˈ.  
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   ܫʜʐሺ௠௔௫ሻ = ʙʏʞ ∙ ௜݂ ∙ ʙʝʓʜ ∙ ܫ̝ ˍ˅.௠௔௫,                                                            (5.23) 

ɝɞɟ  ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  ௜݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  ̝ܫ ˍ˅.௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ 
ɜɵɜɨɞɚɯ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ̝ܫ ˍ˅.௠௔௫ = ா೜′′௫೏′′ ∙  ሺଵሻ,                                                                                       (5.24)ܫ̂

ɝɞɟ  ܧ௤′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɨ.ɟ; ܧ௤′′ = √ሺܿݏ݋φˆሻଶ + ሺ݊݅ݏφˆ +  ௗ′′ሻଶ,                                                            (5.25)ݔ

ɝɞɟ    ݊݅ݏφˆ = √ͳ − ሺܿݏ݋φˆሻଶ = Ͳ,Ͷ͸; 
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′′௤ܧ = √ሺܿݏ݋φˆሻଶ + ሺ݊݅ݏφˆ + ௗ′′ሻଶݔ = √ሺͲ,ͺͻሻଶ + ሺͲ,Ͷ͸ + Ͳ,ͳͺሻଶ =  = ͳ,ͳ ˑ. ܫ̝ ;.ˈ ˍ˅.௠௔௫ = ଵ,ଵ଴,ଵ଼ ∙ ͵ͻ͵͵ = ʹ͵ͻͲͳ ʏ; ܫʜʐሺ௠௔௫ሻ = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹ͵ͻͲͳ = ʹ͵ͻͲ ʏ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: ܭʡ > ூʜʐሺ೘ೌೣሻ∙௄ˑ˕˔ூʡ ,                                                                                          (5.26) 

ɝɞɟ ܭˑ˕˔ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɝɪɟɲɧɨɫɬɶ ɡɚɳɢɬɵ, 
ɩɪɢɛɥɢɠɟɧɧɨɫɬɶ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɢ ɧɟɨɛɯɨɞɢɦɵɣ ɡɚɩɚɫ;  ܫʡ – ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɟɠɢɦɟ: ܫʡ = ܫ̝√ ˍ˅.௠௔௫ ∙ ሺ̝ܫ ˍ˅.௠௔௫ − ʜʐሺ௠௔௫ሻሻܫ ∙  (5.27)                                             ,ߙݏ݋ܿ

ɝɞɟ  ߙ = ͳͲ° ÷ ʹͲ° – ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɬɨɤɨɜ ɩɥɟɱ ɡɚɳɢɬɵ; ܫʡ = √ʹ͵ͻͲͳ ∙ ሺʹ͵ͻͲͳ − ʹ͵ͻͲሻ ∙ °ͳͷݏ݋ܿ = ʹʹʹͺͷ ʏ; ܭʡ > ଶଷଽ଴∙ଶଶଶଶ଼ହ = Ͳ,ʹͳ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ܭʡ = Ͳ,ͷ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ: ܫʜʡ = ூʠʟ.బ∗ʙʡ ʜʡܫ (5.28)                                                                                                     ; = ଴,ଶଶ଴,ହ = Ͳ,Ͷ ˑ. ˈ.  
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ, ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: ܤ ൒ ܤ ʜʡ;                                                                                                        (5.29)ܫ ൒ Ͳ,Ͷ ˑ. ˈ.  
ɉɪɢɧɢɦɚɟɬɫɹ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɡɧɚɱɟɧɢɢ ɭɫɥɨɜɢɟ 

ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ 

5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɬɨɤɨɜɚɹ 
ɨɬɫɟɱɤɚ. ˑܫ ˕˔  =  ݇ˑ˕˔ ·  ሺଵሻ,                                                                                         (5.30)ܫ̂

ɝɞɟ    ݇ˑ˕˔ = ͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɫɬɪɨɣɤɢ; ˑܫ ˕˔ = 6·3933 = 23598 Ⱥ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬ.ɬ.: ˑܫ ˕˔ሺଶሻ =  ଶଷହଽ଼ସ଴଴଴ ହ⁄ = ʹͻ,ͷ ʏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ˑܫ ˕˔∗ = ଶଽ,ହସ,ଽଶ = ͸,ͲͲ ˑ. ˈ.  
Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 

ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 
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5.3.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 
(UO)) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

Ɉɧɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ, ɫɨɟɞɢɧɟɧɧɨɣ ɩɨ ɫɯɟɦɟ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

 ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

Ɋɢɫɭɧɨɤ 5.3 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ܷʝ Эʚ.ʠʡ. 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: ܥΣ = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ,                                                                           (5.31) 
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Σܥ .ȼ.Ƚ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 13,8 ɤȼܥ  ;ɲ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟܥ  ;Ɍ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ ;Ƚ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸܥ  ˈˇˆ = Ͳ,Ͳͳʹ + Ͳ,ͻ + Ͳ,ͲͲͺ + Ͳ,͵ͷ = ͳ,ʹ͹Ͳ ˏˍʣ ˗˃ˊ˖⁄ . 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: ܷʝ Эʚ.ʠʡ = ܭ ∙ ܷ଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠ𝛴,                                                                         (5.32) 

ɝɞɟ  Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ 
ɧɟɣɬɪɚɥɶɸ, Ʉ = Ͳ,ͷ; 

ɋɌሺ𝜇଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ɋɌሺ𝜇଴ሻ = Ͳ,Ͳͳʹ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ܷ଴ = ଵଷ ⋅ ௎ʜʝʛ.ʑʜ√ଷ ;                                                                                             (5.33) ܷ଴ = ଵଷ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹͵ ˍʑ; ܷ଴ ˠˎ.˔˕ = Ͳ,ͷ ∙ Ͷ͸,ͷ͹͵ ∙ ͳͲଷ  ∙ ଴,଴ଵଶ଴,଴ଵଶ+ଵ,ଶ଻଴ = ʹͳ͹,ͻ͹ ʑ. 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: ܫ஼ = √͵ ∙ ܷɅ ∙ 𝜔 ∙ ɋΣ,                                                                                    (5.34) 

ɝɞɟ  ܷʚ – ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ;  𝜔 – ɰɢɤɥɢɱɟɫɤɚɹ ɱɚɫɬɨɬɚ, 𝜔 = ʹ ∙ ߨ ∙ ݂ = ͵ͳͶ ˓˃ˇ/˔; ܫ஼ = √͵ ∙ ͳ͵,ͺ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ ͳ,ʹ͹Ͳ = ͻ,ͷ͵ Ⱥ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௎బ Эʚ.ʠʡʙʡʜ ,                                                                                        (5.35) 

ɝɞɟ  Ʉɇ = ͳ,͵ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ʙʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ;  
Ʉȼ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
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ܷʠʟ ൒ ଵ,ଷ଴,ଽ ∙ ଷ ∙ଶଵ଻,ଽ଻ଵଷ,଼ √ଷ∙బ,భయ⁄  = ͵,ͻͷ ʑ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீ  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 
ɫ ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜɤɚ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ  ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: ʤ = ଵʙʡ+ଶ,                                                                                                       (5.36) 

ɝɞɟ  ʙʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɨɪɝɚɧɚ ܷ଴ଷ: ʙʡ = ଵʙ˚ ∙ ଵ−ଶ∙𝛼𝛼 ,                                                                                              (5.37) 

ɝɞɟ  ʙ˚ – ɧɟɨɛɯɨɞɢɦɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2;  ߙ – ɞɨɥɹ ɜɢɬɤɨɜ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ, ɧɟ ɡɚɳɢɳёɧɧɵɯ 
ɨɪɝɚɧɨɦ ܷ଴ீ: ߙ = ʹ ∙ ௎˔˓ଵ଴଴,                                                                                                    (5.38) 

ɝɞɟ  ˔ܷ˓ – ɧɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ܷ଴ீ, ȼ; ߙ = ʹ ∙ ଵ଴ଵ଴଴ = Ͳ,ʹ; ʙʡ = ଵଶ ∙ ଵ−ଶ∙଴,ଶ଴,ଶ = ͳ,ͷ; ʤ = ଵଵ,ହ+ଶ = Ͳ,ʹͺ͸. 

ɉɪɢ ܭʡ = ͳ,ͷ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

1) ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ U1> ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ  

ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: ܷ஼ʟଵ = ଵ,ଶ∙௎ːˑˏ.ˆʙʡʜ ,                                                                                            (5.39) 

ɝɞɟ  ܷːˑˏ.ˆ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ;  ʙʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ. ܷ஼ʟଵ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ. 

2) ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ U2> ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɜ ɪɟɠɢɦɚɯ ɪɟɡɤɨɝɨ ɫɛɪɨɫɚ ɧɚɝɪɭɡɤɢ. 

ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: ܷ஼ʟଶ = ଵ,ସ∙௎ːˑˏ.ˆʙʡʜ ;                                                                                            (5.40) ܷ஼ʟଶ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 
ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ȼɵɞɟɪɠɤɭ ɜɪɟɦɟɧɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ 

ɪɚɜɧɨɣ 1 ɫ, ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ 0,5 ɫ. 

5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

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 ܫଶ∗: 
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∗ଶܫ = ூమூ̂ሺభሻ ;                                                                                                        (5.41) 

ɝɞɟ  ܫଶ – ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ̂ܫሺଵሻ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: ݐʓʝʞ = ஺ሺூమ∗ሻమ,                                                                                                    (5.42) 

ɝɞɟ  A = 20 – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ɂɚɳɢɬɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). ɋɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɣ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ Ɇɉ-ɡɚɳɢɬ ɇɉɉ 
ɗɄɊȺ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɞɨɥɠɟɧ ɛɵɬɶ ɧɟ ɜɵɲɟ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɹ ɡɚɳɢɳɚɟɦɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 
Ɍɚɤ ɤɚɤ ɨɬɫɭɬɫɬɜɭɸɬ ɞɚɧɧɵɟ ɞɨɩɭɫɬɢɦɨɝɨ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ 
ɨɛɦɨɬɤɚɯ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɚɫɱɟɬɟ ɩɪɢɧɢɦɚɟɦ ɬɪɟɛɨɜɚɧɢɹ ɉɌɗ ɤ ɞɨɩɭɫɬɢɦɨɦɭ 
ɭɪɨɜɧɸ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɤɨɫɜɟɧɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ ɨɛɦɨɬɨɤ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 
14% ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙ ଶʠʗʒʜܫ ሺଵሻ;                                                                                      (5.43)ܫ̂ = Ͳ,Ͳ͹ ∙ ͵ͻ͵͵ = ʹ͹ͷ,͵ͳ ʏ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: ܫଶʠʗʒʜሺଶሻ =  ூమʠʗʒʜ௄˕˕ ଶʠʗʒʜሺଶሻܫ (5.44)                                                                                             ; = ଶ଻ହ,ଷଵସ଴଴଴/ହ = Ͳ,͵Ͷ ʏ. 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
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ɉɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ =√ʏ௧ = √ ଶ଴଺଴଴ = Ͳ,ͳͺ ˑ. ˈ.  −  ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ: ݐʓʝʞ = ଶ଴଴,ଵ଼మ = ͸ͳ͹ ˔. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɧɚɞёɠɧɨɝɨ ɩɭɫɤɚ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ: ܫଶʞʢʠʙ∗ = ூమ∗ʙʜ,                                                                                                  (5.45) 

ɝɞɟ     ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫଶʞʢʠʙ∗ = ଴,ଵ଼ଵ,ଶ = Ͳ,ͳͷ ˑ. ˈ.  
ɉɪɢ ɜɵɛɪɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭɫɬɚɜɤɢ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɫɨɫɬɚɜɥɹɟɬ ʡˏ˃ˍ˔ = ͸ͳ͹ ˔ˈˍ. , ɩɪɢ ɷɬɨɦ ɪɚɫɱɟɬɧɚɹ 
ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ: ݐ௠௔௫ = ஺ሺூమʞʢʠʙ∗ ሻమ;                                                                                            (5.46) ݐ௠௔௫ = ଶ଴଴,ଵହమ ≈ ͺͺͻ ˔. 

ɉɨ ɭɤɚɡɚɧɢɸ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɆɉɁ ɇɉɉ ɗɄɊȺ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ:  ݐ௠௜௡ = Ͳ,ͷ ܿ;  

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ c ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: ݐʠʟ = ஺ሺூమ∗ሻమ ܣ (5.47)                                                                                                    ; = ʹͲ = ሺܫଶ∗ሻଶ ∙  ʠʟ.                                                                                    (5.48)ݐ

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.2. 
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Ɍɚɛɥɢɰɚ 5.2 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
I2/Iɧ, ɨ.ɟ 

1,0 0,6 0,5 0,4 0,3 0,2 0,12 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 56 80 125 222 500 617 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 

Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ: tɆɂɇ. = 0,5 ɫ, tɆȺɄɋ. = 617 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɧɚɝɪɟɜɚ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨ 
ɥɢɧɟɣɧɨɦɭ ɡɚɤɨɧɭ ɢ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ 
ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɪɢ ɷɬɨɦ ɩɪɨɦɟɠɭɬɨɤ 
ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 
ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ «ɩɨɥɧɨɝɨ 
ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ). ɗɬɨɬ ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ  

ʝܶʤʚ = ஺ሺூమ ˇˎ.ˇˑ˒.∗ ሻమ,                                                                                        (5.49) 

ɝɞɟ ܫଶ ˇˎ.ˇˑ˒.∗ − ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨ.ɟ., 
∗.˒ଶ ˇˎ.ˇˑܫ) = ∗ଶܫ = Ͳ,ͳͺ ˑ. ˈ. ). 
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ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɭɫɬɚɜɤɚ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ 617 ɫɟɤ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ 
ɢ ɹɜɥɹɟɬɫɹ ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 

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 

ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 

ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. ܫ∗ଶʠ.ʖ. ൑ ூమʛʗʜሺమሻʙʦ ;                                                                                               (5.50) 

ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܵ˄˃ˊ. = ͻͶ ʛʑʏ; ܷ˄˃ˊ.ଵ = ͳ͵,ͺ ˍʑ; ܷ˄˃ˊ.ଶ = ʹͶʹ ˍʑ; ˄ܫ ˃ˊ.ଵ = ௌ˄˃ˊ√ଷ∙௎˄˃ˊ.భ;                                                                                            (5.51) 

ܫ˄ ˃ˊ.ଵ = ଽସ∙ଵ଴య√ଷ∙ଵଷ,଼ = ͵ͻ͵͵ ʏ; ˄ܫ ˃ˊ.ଶ = ௌ˄˃ˊ√ଷ∙௎˄˃ˊ.మ;                                                                                            (5.52) 

ܫ˄ ˃ˊ.ଶ = ଽସ∙ଵ଴య√ଷ∙ଶସଶ = ʹʹͶ ʏ; 

ܺˆˈː.˄˃ˊ.∗ = ܺௗ ′ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.భమ ;                                                                            (5.53) 

ܺˆˈː.˄˃ˊ.∗ = Ͳ,ʹͺ ∙ ଵଷ,଼మଽସ ∙ ଽସଵଷ,଼మ = Ͳ,ʹͺ ˑ. ˈ.; 
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ܺ˕˓−˓˃.˄˃ˊ.∗ = ௎ˍ%ଵ଴଴ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.మమ ;                                                                       (5.54) 

ܺ˕˓−˓˃.˄˃ˊ.∗ = ଵ଴,ହଵ଴଴ ∙ ଶସଶమଵଶହ ∙ ଽସଶସଶమ = Ͳ,Ͳͺ ˑ. ˈ.; ܺଶ ˄˃ˊ.∗ = Xଶ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄˃ˊ.௎˄˃ˊ.భమ ;                                                                               (5.55) 

ܺଶ ˄˃ˊ.∗ = Ͳ,ͳͻ ∙ ଵଷ,଼మଽସ ∙ ଽସଵଷ,଼మ = Ͳ,ͳͻ ˑ. ܫ̱ ;.ˈ .ˊ.ˑ.˒.∗ሺଶሻ = ா∗ቀ𝑋ˆˈː.˄˃ˊ.∗ +𝑋˕˓−˓˃.˄˃ˊ.∗ ቁ+ቀ𝑋మ ˄˃ˊ.∗ +𝑋˕˓−˓˃.˄˃ˊ.∗ ቁ;                                               (5.56) 

ܫ̱ .ˊ.ˑ.˒.∗ሺଶሻ = ଵሺ଴,ଶ଼+଴,଴଼ሻ+ሺ଴,ଵଽ+଴,଴଼ሻ = ͳ,ͷͻ ˑ. ˈ.; 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɜɨɞ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: ̱ܫ .ˊ.ˑ.˒.ሺଶሻ ː.ː. = ܫ̱ .ˊ.ˑ.˒.∗ሺଶሻ ∙ ܫ˄ ˃ˊ.ଵ;                                                                                 (5.57) ̱ܫ .ˊ.ˑ.˒.ሺଶሻ ː.ː. = ͳ,ͷͻ ∙ ͵ͻ͵͵ = ͸ʹͷ͵ ʏ; 

ɉɪɢɜɟɞɟɧɢɟ ɬɨɤɚ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: ܫଶ ˍ.ˊ.ˑ.˒.ሺଶሻ ː.ː. = ூ̱ .ˊ.ˑ.˒.ሺమሻ ː.ː.௞˕˕ .ଶ ˍ.ˊ.ˑ.˒.ሺଶሻ ː.ːܫ (5.58)                                                                                           ; = ଺ଶହଷସ଴଴଴/ହ = ͹,ͺʹ ʏ; 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɤɚɡɚɧɢɹɦɢ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ ɨɬɫɟɱɤɢ ɢɡ ɞɢɚɩɚɡɨɧɚ ሺͲ,ͷ − Ͳ,ͺሻ ∙  ሺଶሻ. ɉɪɢ ɷɬɨɦܫ̂
ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ Ʉɱ > 1,2. ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ Ͳ,ͺ ∙  ሺଶሻ, ɬ.ɟ, 0,8ܫ̂
ɨ.ɟ.: ܫଶ ʠ.ʖ. = Ͳ,ͺ ∙ Ͷ,ͻʹ = ͵,ͻ͵ ʏ. 

ɉɪɨɩɨɜɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ: ʙʦ = ூమ ˍ.ˊ.ˑ.˒.ሺమሻ ː.ː.ூమ ʠ.ʖ. ൒ ͳ,ʹ;                                                                                       (5.59) ʙʦ = ଻,଼ଶଷ,ଽଷ = ʹ,Ͳ > ͳ,ʹ. 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
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ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ ܫଶ ʠ.ʖ. = Ͳ,ͺ ˑ. ˈ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 220 ɤȼ, 
ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫଵ ʠʗʒʜ. = ௄ʜ∙ூ̂ሺభሻ௄ʑ ,                                                                                            (5.60) 

ɝɞɟ  ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ܫଵ ʠʗʒʜ. = ଵ,଴ହ∙ଷଽଷଷ଴,ଽ଼ = Ͷʹͳ͵,ͻ͵ ʏ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: ܫଵ ʠʗʒʜ.ሺଶሻ = ூభ ʠʗʒʜ.௞˕˕ ଵ ʠʗʒʜ.ሺଶሻܫ (5.61)                                                                                            ; = ସଶଵଷ,ଽଷସ଴଴଴ ହ⁄ = ͷ,ʹ͹ ʏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫଵ ʠʗʒʜ.∗ = ூభ ʠʗʒʜ.ሺమሻூ̂ሺమሻ ;                                                                                            (5.62) 

∗.ଵ ʠʗʒʜܫ = ହ,ଶ଻ସ,ଽଶ = ͳ,Ͳ͹ ˑ. ˈ.  
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
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.ଵ ʞʢʠʙܫ = ௄ʜ∙ூ̂ሺభሻ௄˅ .ଵ ʞʢʠʙܫ (5.63)                                                                                            ; = ଵ,଴଼∙ଷଽଷଷ଴,ଽ଼ = Ͷ͵͵Ͷ,͵͵ ʏ; 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: ܫଵ ʞʢʠʙ.ሺଶሻ = ூభ ʞʢʠʙ.௞˕˕ ଵ ʞʢʠʙ.ሺଶሻܫ (5.64)                                                                                            ; = ସଷଷସ,ଷଷସ଴଴଴ ହ⁄ = ͷ,Ͷʹ ʏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫଵ ʞʢʠʙ.∗ = ூభ ʞʢʠʙ.ሺమሻூ̂ሺమሻ ;                                                                                            (5.65) 

∗.ଵ ʞʢʠʙܫ = ହ,ସଶସ,ଽଶ = ͳ,ͳͲ ˑ. ˈ.  
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 

ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3: 

Ɍɚɛɥɢɰɚ 5.3 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ۷ ۷ʜ⁄ , ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

3600 1200 450 340 280 160 80 5 5 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ I1 

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. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɫɟɱɤɢ: ܫଵ ʡʝ = ௄ʜ∙ூ̂ሺభሻ௄ʑ ଵ ʡʝܫ (5.66)                                                                                                ; = ଵ,ଶ∙ଷଽଷଷ଴,ଽ଼ = Ͷͺͳͷ,ͻʹ ʏ. 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: ܫଵ ʡʝሺଶሻ = ூభ ʡʝ௞˕˕ ଵ ʡʝሺଶሻܫ (5.67)                                                                                                   ; = ସ଼ଵହ,ଽଶସ଴଴଴ ହ⁄ = ͸,Ͳʹ ʏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: ܫଵ ʡʝ∗ = ூభ ʡʝሺమሻூ̂ሺమሻ ;                                                                                                   (5.68) 
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∗ଵ ʡʝܫ = ଺,଴ଶସ,ଽଶ = ͳ,ʹʹ ˑ. ˈ.  
ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɨɜɟɪɹɟɬɫɹ ɩɪɢ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɧɚ ɲɢɧɚɯ ȼɇ 

ɛɥɨɤɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: ̱ܫ .ˊ.∗ሺଷሻ = ா∗𝑋ˆˈː.˄˃ˊ.∗ +𝑋˕˓−˓˃.˄˃ˊ.∗ ;                                                                                (5.69) 

ܫ̱ .ˊ.∗ሺଷሻ = ଵ଴,ଶ଼+଴,଴଼ = ʹ,͹ͺ ˑ. ˈ; 

ʙ˚ = ூ̱ .ˊ.∗ሺయሻூభ ʡʝ∗ ൒ ͳ,ʹ;                                                                                            (5.70) ʙ˚ = ଶ,଻଼ଵ,ଶଶ = ʹ,͵ > ͳ,ʹ. 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: ܷʠʟ = ଴,଺଼∙௎ːˑˏ.ˆʙʑ∙ʙʡʜ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸,Ͳʹ ʑ.                                                      (5.71) 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 220 ɤȼ, 
8,5 ɫ ɧɚ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (Z1<), (Z2<) 

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. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ. ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ 
ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ 
ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɨɞɧɨɝɨ ɛɥɨɤɚ. Z1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, 
ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɍɫɬɶ-Ƚɵɧɵɦɫɤɚɹ 
Ƚɗɋ: 
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ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ ;                                                                               (5.72) 

ɝɞɟ KɌ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵ;  

 ZɌ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ: ܼʡ = ଴,ଵ଴ହ∙ଶସଶଵଶହ ଶ = Ͷͻ,ͳͻ ʝˏ; ܼଵʚ = ଶݎ√ + ଶݔ = √ሺͳͺ,ͳͷሻଶ + ሺ͸ͷ,ʹͷሻଶ = ͸͹,͹͵ ʝˏ; ܼଵ ൑ Ͳ,ͺ ∙ Ͷͻ,ͳͻ + ଴,ସ଼ ∙ ͸͹,͹͵ = ͷʹ,ͻͲ ʝˏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: ܼଵ∗ ൑ Ͳ,ͺ ∙ Ͳ,ͳͲͷ ∙ ଽସଵଶହ + ଴,ସ଼ ∙ ଽସଶସଶమ ∙ ͸͹,͹͵ = Ͳ,Ͳͺͷ ˑ. ˈ.  ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: ܼଵ = ܼଵ∗ ∙ ܼ˄˃ˊ.,                                                                                              (5.73) 

ɝɞɟ  ܼ ˄˃ˊ. = ௎ːˑˏ.ˆమௌːˑˏ = ଵଷ,଼మଽସ = ʹ,Ͳ͵ ʝˏ; ܼଵ = Ͳ,Ͳͺͷ ∙ ʹ,Ͳ͵ = Ͳ,ͳ͹ ʝˏ. 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: ܼଵʠʖ = ܼଵ ∙ ʙ˕˕ʙ˕ː;                                                                                              (5.74) 

ܼଵʠʖ = Ͳ,ͳ͹ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = Ͳ,ͻͻ ʝˏ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: ܼଵʠʖ = Ͳ,ͻͻ ʝˏ. 

2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ ˔ˈˍ⁄ . 

ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ 
ɫɛɪɨɫ ȺɊɁ. 
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3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ = ௎ːˑˏ.ˆ√ଷ∙ூ̂ሺభሻ,                                                                                              (5.75) 

ܼʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ଷଽଷଷ = ʹ,Ͳ͵ ʝˏ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: ܼʜʏʒʟሺଶሻ = ܼʜʏʒʟ ∙ ʙ˕˕ʙ˕ː                                                                                       (5.76) 

ܼʜʏʒʟሺଶሻ = ʹ,Ͳ͵ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = ͳͳ,͹͹ ʝˏ. 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ: ̠ܫ∗ = ூ˗ூ˓ .ːˑˏሺభሻ                                                                                                        (5.77) 

∗ܫ̠ = ଶଶ଴଴ଵଵ଴଴ = ʹ,Ͳ ˑ. ˈ.  
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙௎ːˑˏ.ˆ∗ூ∗̠ ;                                                                                      (5.78) 

ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙ଵଶ,଴ = Ͳ,Ͷͺ ˑ. ˈ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: ܼʜʏʒʟ.ʣଶ = ܼʜʏʒʟ.ʣ∗ ∙ ܼ˄˃ˊ. ∙ ʙ˕˕ʙ˕ː;                                                                       (5.79) 

ܼʜʏʒʟ.ʣଶ = Ͳ,Ͷͺ ∙ ʹ,Ͳ͵ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = ͷ,͸ͷ ʝˏ. ܿ߮ݏ݋ʜʏʒʟ.ʣ = ௖௢௦ఝˆ଴,ଽହ∙ூ̠∗;                                                                                     (5.80) 

ʜʏʒʟ.ʣ߮ݏ݋ܿ = ଴,଼ଽ଴,ଽହ∙ଶ,଴ = Ͳ,Ͷ͹. 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͸ͳ,ͻ͹°. 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɜɟɧ ߮ʜʏʒʟ.ʜ = ʹ͹,ͳ͵°. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: ܼଶ∗ = ௓ʜʏʒʟ.ʣ∗ʙʜ ;                                                                                                  (5.81) ܼଶ∗ = ଴,ସ଼ଵ,ଶ = Ͳ,ͶͲ ˑ. ˈ.  ܼଶ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: ܼଶ = ܼଶ∗ ∙ ܼ˄˃ˊ.;                                                                                              (5.82) ܼଶ = Ͳ,ͶͲ ∙ ʹ,Ͳ͵ = Ͳ,ͺͳ ʝˏ.  

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: ܼଶʠʖ = ܼଶ ∙ ʙ˕˕ʙ˕ː;                                                                                              (5.83) 

ܼଶʠʖ = Ͳ,ͺͳ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = Ͷ,͹Ͳ ʝˏ. 

ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: ܼଶʠʖ = Ͷ,͹Ͳ ʝˏ. 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼʠʛଵ =Ͳ,ʹͲ ʝˏ, ܼʠʛଶ = Ͳ,ͻͶ ʝˏ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 7,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɜ 
ɉɪɢɥɨɠɟɧɢɟ ȼ, Ɋɢɫɭɧɨɤ ȼ.1. 

5.3.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 
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ʟ.ʠʗʒʜ.ሺଶሻܫ = ʙʜ∙ூ˓ .ːˑˏሺమሻ௄ʑ ,                                                                                          (5.84) 

ɝɞɟ  ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܫʟ.ʠʗʒʜ.ሺଶሻ = ଵ,଴ହ∙଴,ଽସ଴,ଽ଼ = ͳ,ͲͲ ʏ. 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵ ɟɞɢɧɢɰɚɯ: ܫʟ.ʠʗʒʜ.∗ = ூʟ.ʠʗʒʜ.ሺమሻூ˓ .ːˑˏሺమሻ ;                                                                                            (5.85) 

∗.ʟ.ʠʗʒʜܫ = ଵ,଴଴ଵ,଴଻ = ͳ,Ͳ͹ ˑ. ˈ.  
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: ܫʟ.ʞʢʠʙ.ሺଶሻ = ʙʜ∙ூ˓ .ːˑˏሺమሻ௄ʑ ʟ.ʞʢʠʙ.ሺଶሻܫ (5.86)                                                                                        ; = ଵ,଴଼∙଴,ଽସ଴,ଽ଼ = ͳ,ͲͶ ʏ. ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: ܫʟ.ʠʗʒʜ.∗ = ூʟ.ʞʢʠʙ.ሺమሻூ˓ .ːˑˏሺమሻ ;                                                                                            (5.87) 

∗.ʟ.ʠʗʒʜܫ = ଵ,଴ସ଴,ଽସ = ͳ,ͳʹ ˑ. ˈ.  
3) ɇɚ ɪɢɫɭɧɤɟ 5.6 ɩɪɟɞɫɬɚɜɥɟɧ ɝɪɚɮɢɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, 

ɫɪɚɛɚɬɵɜɚɸɳɟɝɨ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 
5.4, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

Ɍɚɛɥɢɰɚ 5.4 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ۷ ۷ʜ⁄ , ɨ.ɟ. 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 
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Ɋɢɫɭɧɨɤ 5.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ.  

ɍɫɬɚɜɤɚ ɌɈ ɩɪɢɜɟɞёɧɧɚɹ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: ܫʟ.ʡʝሺଶሻ = ூ̠∗ ∙ʙʜ∙ூ˓ .ːˑˏሺమሻ௄ʑ ʟ.ʡʝሺଶሻܫ (5.88)                                                                                          ; = ଶ,଴∙ଵ,ଵ∙଴,ଽସ଴,ଽ଼ = ʹ,ͳͳ ʏ. ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: ܫʟ.ʡʝ∗ = ூʟ.ʡ.ʝ.ሺమሻூ˓ .ːˑˏሺమሻ ;                                                                                                  (5.89) 

∗ʟ.ʡʝܫ = ଶ,ଵଵ଴,ଽସ = ʹ,ʹͷ ˑ. ˈ.  
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

5.4 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɉɪɢɥɨɠɟɧɢɟ 
ȼ, Ɍɚɛɥɢɰɚ ȼ.1 ɢ Ɍɚɛɥɢɰɚ ȼ.2. 
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5.5 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ 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. 

6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ; 
 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ; 
 ȼɨɞɨɫɛɪɨɫɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
 ɉɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ; 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ; 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 

6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɩɥɨɬɢɧɵ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

1. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɣ ɧɚɡɧɚɱɟɧ I ɤɥɚɫɫ. 
ȼɵɫɨɬɚ 357,00 – 250,00 = 107,00 ɦ; ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ (ɞɨɥɟɪɢɬ (ɞɢɚɛɚɡ)). 

2. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɡɧɚɱɟɧ III 
ɤɥɚɫɫ ȽɌɋ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ 240 Ɇȼɬ. 

3. ȼ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɜɨɡɦɨɠɧɨɣ ɚɜɚɪɢɢ ɧɟ ɩɨɫɬɪɚɞɚɸɬ 
ɥɸɞɢ, ɩɨɫɤɨɥɶɤɭ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɫɟɥёɧɧɵɟ ɩɭɧɤɬɵ, ɬɨ ɧɚɡɧɚɱɟɧ IV ɤɥɚɫɫ ȽɌɋ. 

ɂɬɨɝ: ɧɚɡɧɚɱɟɧ I ɤɥɚɫɫ ȽɌɋ, ɬɚɤ ɤɚɤ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɶɲɢɦ ɢɡ ɬɪёɯ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɚɛɥɢɰ. 

6.2.2 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ∇ʒʒʞ = ∇ʜʞʢ + ℎ௦ = ͵ͷ͹,ͲͲ + ͸,͵͵ = ͵͸͵,͵͵ ˏ,                                   (6.1) 
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ɝɞɟ   ℎ௦ − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ = ͷ,ͷʹ + Ͳ,ͲͳͲ + Ͳ,ͺ = ͸,͵͵ ˏ,                       (6.2) 

ɝɞɟ ℎ௥௨௡ଵ% − ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  
        ℎ௦௘௧ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
        ܽ = Ͳ,ͺ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ.  

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ: ∆ℎ௦௘௧ = ݇௪ ∙ ௏ೢమ∙௅௚∙ௗ ∙ cos ߙ = ʹ,ʹͺ ∙ ͳͲ−଺ ∙ ଶଶమ∙ସ଻଴଴ଽ,଼ଵ∙ହଷ,ହ ∙ cos Ͳ = Ͳ,ͲͳͲ ˏ,           (6.3) 

ɝɞɟ  ݇௪ = ʹ,ʹͺ ∙ ͳͲ−଺ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɉ 3, ɉɪɢɥɨɠɟɧɢɟ Ȼ; 
        ܸ ௪ = ʹʹ ˏ/˔ − ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ;  
ܮ         − 4700 ɦ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; 
ߙ         = Ͳ − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜɟɬɪɚ;  
        ݀ − ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɜ ɭɫɥɨɜɢɹɯ 
ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ: ݀ = ∇ʜʞʢ−∇ʓʜʏଶ = ଷହ଻,଴଴−ଶହ଴,଴଴ଶ = ͷ͵,ͷ ˏ.                                                     (6.4) 

ȼɵɱɢɫɥɟɧɵ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: ௚௅௏ೢమ = ଽ,଼ଵ∙ସ଻଴଴ଶଶమ = ͻͷ,ʹ͸                                                                                   (6.5) 

௚௧௏ೢమ = ଽ,଼ଵ∙ଶଵ଺଴଴ଶଶమ = ͻ͸͵ʹ,                                                                                 (6.6) 

ɝɞɟ  ݐ = ͸ ˚ = ʹͳ͸ͲͲ ˔. 
ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɩɨ ɡɧɚɱɟɧɢɹɦ ௚௅௏ೢమ ɢ ௚௧௏ೢమ ɨɩɪɟɞɟɥɟɧɵ 

ɩɚɪɚɦɟɬɪɵ: 

Ⱦɥɹ ௚௅௏ೢమ = ͻͷ,ʹ͸                     
௚ℎ௏ೢమ = Ͳ,Ͳͳͺ;                           ௚்௏ೢమ = Ͳ,Ͳͺ 

Ⱦɥɹ ௚௧௏ೢమ = ͻͷ,ʹ͸                     
௚ℎ௏ೢమ = ͳ,͸;                               ௚்௏ೢమ = Ͷ 

ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɢ ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: ܶ = Ͳ,Ͳͺ ∙ ௏ೢ௚ = ଶଶଽ,଼ଵ = ͵,ͷͻ ɫ.; 
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ℎ = Ͳ,Ͳͳͺ ∙ ௏ೢమ௚ = Ͳ,Ͳͳͺ ∙ ଶଶమଽ,଼ଵ = Ͳ,ͺͻ ɦ. 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 

ௗ = ௚்మଶగ = ଽ,଼ଵ∙ଷ,ହଽమଶ∙ଷ,ଵସ = ʹͲ,ͳͲɦ.                                                                    (6.7) 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ݀ > Ͳ,ͷௗ , ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɚɤ ɤɚɤ 53,5 > 20,10 
(0,5 = 10,05). 

ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: ℎଵ% = ℎ ∙ ݇௜ = Ͳ,ͺͻ ∙ ʹ,ͳ = ͳ,ͺ͸ ɦ,                                                             (6.8) 

ɝɞɟ  ݇௜ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɟɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɨɬɤɨɫ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɞɥɹ 
ɮɪɨɧɬɚɥɶɧɨ ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ℎ௥௨௡ଵ% = ݇௥݇௣݇௦௣݇௥௨௡ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,Ͷ ∙ ʹ,͵ͷ ∙ ͳ,ͺ͸ = ͷ,ͷʹɦ,              (6.9) 

ɝɞɟ   ݇௥ = ͳ, ݇௣ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ; ݇௦௣ = ͳ,Ͷ − ɚɛɫɨɥɸɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ݇௥௨௡ = ʹ,͵ͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ೏ℎభ% = ଶ଴,ଵ଴ଵ,଼଺ =ͳͲ,͹ͺ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ. 

6.2.3 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ 

Ⱦɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ∇ʒʐʞ = ∇ʜʞʢ + ℎଵ% + ∇ℎ௦௘௧ + ܽ = ͵ͷ͹,ͲͲ + ͳ,ͺ͸ + Ͳ,ͲͳͲ + Ͳ,ͺ =  = ͵ͷͻ,͸͹ ˏ,                                                                                       (6.10) 

ɝɞɟ  ܽ = Ͳ,ͺ ˏ − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

ɉɨ ɤɪɢɜɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɇȻ ɨɬ ɪɚɫɯɨɞɚ ɧɚ ɪɢɫɭɧɤɟ 6.1 ɨɩɪɟɞɟɥɟɧɵ 
ɨɬɦɟɬɤɢ ɇȻ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɹɯ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɡɧɚɱɟɧɧɵɦ 
ɤɥɚɫɫɨɦ ȽɌɋ: ɨɫɧɨɜɧɨɣ ɫɥɭɱɚɣ – 0,1%, ɩɨɜɟɪɨɱɧɵɣ – 0,01%. 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɬɦɟɬɤɢ ∇ʜʐ ɩɪɢ ɨɫɧɨɜɧɨɣ ɢ ɩɨɜɟɪɨɱɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɯ 

ɉɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͳͳʹ͵ ˏଷ/˔  ˑ˕ˏˈ˕ˍ˃ ∇ʢʜʐ = ʹͷͺ,͸ͳ ˏ; 

ɉɪɢ ɪɚɫɯɨɞɟ ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ = ͳʹͻͳ ˏଷ/˔  ˑ˕ˏˈ˕ˍ˃ ∇ʢʜʐ = ʹͷͻ,Ͷ͸ ˏ; 

ɉɪɢ ɪɚɫɯɨɞɟ ܳ˔˃ː.˒ˑ˒. = Ͷͷ ˏଷ/˔  ˑ˕ˏˈ˕ˍ˃  ∇ʢʜʐ = ʹͷͳ,ͳ͸ ˏ. 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ: ܪˑ˔ː = ∇ʜʞʢ − ∇ʜʐ(ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː ) = ͵ͷ͹,ͲͲ − ʹͷͺ,͸ͳ = ͻͺ,͵ͻɦ.           (6.11) 

ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɬɚɤ ɤɚɤ ܪˑ˔ː >  .௠̞௜௡ܪ
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɨɫɧɨɜɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ: ܳʒʏˑ˔ː = ேʒʏሺˍʑ˕ሻଽ,଼ଵ∙ሺுˑ˔ː−∆ℎሻ∙ = ଼଴∙ଵ଴యଽ,଼ଵ∙ሺଽ଼,ଷଽ−଴,ସሻ∙଴,ଽଶ = ͻͲ,Ͷͷ ˏଷ/˔                          (6.12) 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ –  ݉, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ሺ݊ − ͳሻ ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ ݊ ൑ ͸. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ݉ = ͵ − ͳ = ʹ. ܳʒЭʠˑ˔ː = ܳʒʏˑ˔ː ∙ ݉ = ͻͲ,Ͷͷ ∙ ʹ = ͳͺͲ,ͻͲ ˏଷ/˔                                             (6.13) 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ: 

ܳ଴,଴ଵ% = ͳʹͻͳ ˏଷ/˔ ;  ∇ʢʜʐ = ʹͷͻ,Ͷ͸ ˏ ܳ଴,ଵ% = ͳͳʹ͵ ˏଷ/˔ ;  ∇ʢʜʐ = ʹͷͺ,͸ͳ ˏ 
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ܳ˓˃˔˚ˑ˔ː = ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː − ܳʒЭʠˑ˔ː − ܳ˔,                                                                   (6.14) 

ɝɞɟ  ܳ˔ = ௏˒ +௏˒ ˓்̝ ˓ = ሺହ,ଶ଼+ଶ,ଵ଼ሻ∙ଵ଴వଶ଴଻ଷ଺଴଴଴ = ͵ͷͻ,͹͸ ˏଷ/˔;  

        ܳˏ˃ˍ˔.˓˃˔˚ˑ˔ː = ͳͳʹ͵ ˏଷ/˔  − ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ. ܳ˓˃˔˚ˑ˔ː = ͳͳʹ͵ − ͳͺͲ,ͻͲ − ͵ͷͻ,͹͸ = ͷͺʹ,͵Ͷ ˏଷ/˔. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: ܤ = ொ˓˃˔˚ˑ˔ː௤˅ = ହ଼ଶ,ଷସଽ଺,଼଺ = ͸,Ͳͳ ɦ,                                                                        (6.15) 

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ ܤ = ͵Ͳ ˏ. 

ɝɞɟ  ݍ˅ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: ݍ˅ = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͹͹,Ͷͻ = ͻ͸,ͺ͸ ˏଷ/˔                                             (6.16) 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: ݍ˓ = [𝑣ℎ] ∙ ℎʜʐ = ͻ ∙ ͺ,͸ͳ = ͹͹,Ͷͻ ˏଷ/˔,                                                  (6.17) 

ɝɞɟ  [𝑣ℎ] − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ; 
        ℎʜʐ = ͺ,͸ͳ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺܳʜʐሻ ˒˓ˋ ܳˑ˔ː ௠௔௫. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܤ = ܾ ∙ ݊ = ͳͲ ∙ ͵ = ͵Ͳ ɦ,                                                                         (6.18) 

ɝɞɟ ܾ = ͳͲ ˏ − ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ; 
        ݊ = ͵ − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ. 

6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ (ܪ଴ଵሻ, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଶሻ: 

଴ଵܪ = ( ொ˓˃˔˚ˑ˔ː௠∙஻∙√ଶ௚)మయ = ቀ ହ଼ଶ,ଷସ଴,ସ଼∙ଷ଴∙√ଶ∙ଽ,଼ଵ ቁమయ = ͻ,Ͳͻ ˏ                                         (6.19) 
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ɝɞɟ  ݉ = Ͳ,Ͷͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

଴ଶܪ = ( ொ˓˃˔˚ˑ˔ː௠∙ఌ∙𝜎∙஻∙√ଶ௚)మయ = ቀ ହ଼ଶ,ଷସ଴,ସ଼∙଴,ଽ଴ଷ∙ଵ∙ଷ଴∙√ଶ∙ଽ,଼ଵ ቁమయ = ͻ,͹͵ ˏ,                         (6.20) 

ɝɞɟ  𝜎 = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  
ߝ         − ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥёɧ ɩɨ 
ɮɨɪɦɭɥɟ: ߝ = ͳ − Ͳ,ʹ ∙ ೤+ሺ௡−ଵሻ∙బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଷ−ଵሻ∙଴,ସହଷ ∙ ଽ,଴ଽଵ଴ = Ͳ,ͻͲ͵,       (6.21) 

ɝɞɟ  ܾ − ɲɢɪɢɧɚ ɩɪɨɥёɬɚ;  
        ݊ − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 
       ௬ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 
       ଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ: ܪ = ଴ଶܪ ∙ ௔∙௏బమଶ௚ = ͻ,͹͵ ∙ ଵ,ଵ∙଴,ଵହమଶ∙ଽ,଼ଵ = ͻ,͹ʹ ˏ,                                                  (6.22) 

ɝɞɟ  ଴ܸ = ொ˓˃˔˚ˑ˔ːሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ହ଼ଶ,ଷସሺଷହ଻,଴଴−ଶହ଴,଴଴ሻ∙ሺଷ଴+ሺଷ−ଵሻ∙ଷሻ = Ͳ,ͳͷ ˏ̝ ʐߜ  ; = 3 ɦ – ɬɨɥɳɢɧɚ ɛɵɤɚ;  ܤ = ͵Ͳ ˏ − ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͵ͷ͹,ͲͲ − ͳͲ = ͵Ͷ͹,ͲͲ ˏ,                                     (6.23) 

ɝɞɟ ܪ˔˕ = ͳͲ ˏ − ɫɬɚɧɞɚɪɬɧɵɣ ɧɚɩɨɪ, ɛɥɢɠɚɣɲɢɣ ɤ (6.22) ܪ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ. 

6.3.3 ɉɪɨɜɟɪɤɚ ɩɪɨɩɭɫɤɚ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 

ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ: ܪ˒ˑ˅ = ∇ʣʞʢ − ∇ʜʐ(ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ ) = ͵ͷͻ,ͲͲ − ʹͷͻ,Ͷ͸ = ͻͻ,ͷͶ ˏ           (6.24) 

ɉɚɜɨɞɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɩɭɳɟɧ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɬɚɤ ɤɚɤ ܪ˒ˑ˅ >  .௠̞௜௡ܪ

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ: ܳʒʏ˒ˑ˅ = ேʒʏ[ˍʑ˕]ଽ,଼ଵ∙ሺு˒ˑ˅−∆ℎሻ∙ = ଼଴∙ଵ଴యଽ,଼ଵ∙ሺଽଽ,ହସ−଴,ସሻ∙଴,ଽଶ = ͺͻ,ͶͲ ˏଷ/˔                         (6.25) 
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ܳʒЭʠ˒ˑ˅ = ܳʒʏ˒ˑ˅ ∙ ݉ = ͺͻ,ͶͲ ∙ ʹ = ͳ͹ͺ,ͺͲ ˏଷ/˔                                             (6.26) 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ: ܳ˓˃˔˚˒ˑ˅ = ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ − ܳʒЭʠ˒ˑ˅ − ܳ˔ = ͳʹͻͳ − ͳ͹ͺ,ͺͲ − ͵ͷͻ,͹͸ = ͹ͷʹ,ͶͶ ˏଷ/˔,  
ɝɞɟ   ܳˏ˃ˍ˔.˓˃˔˚˒ˑ˅ = ͳʹͻͳ ˏଷ/˔ −ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଵሻ, ɚ ɡɚɬɟɦ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ሺܪ଴ଶሻ: 

଴ଵܪ = ( ொ˓˃˔˚˒ˑ˅௠∙஻∙√ଶ௚)మయ = ቀ ଻ହଶ,ସସ଴,ସ଼∙ଷ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,ͳͺ ˏ                                          (6.27) 

଴ଶܪ = ( ொ˓˃˔˚˒ˑ˅௠∙ఌ∙𝜎∙஻∙√ଶ௚)మయ = ቀ ଻ହଶ,ସସ଴,ସ଼∙଴,ଽସହ∙ଵ∙ଷ଴∙√ଶ∙ଽ,଼ଵቁమయ = ͷ,͵ͺ ˏ,                          (6.28) 

ɝɞɟ   ߝ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥёɧ 
ɩɨ ɮɨɪɦɭɥɟ: ߝ = ͳ − Ͳ,ʹ ∙ ೤+ሺ௡−ଵሻ∙బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଷ−ଵሻ∙଴,ସହଷ ∙ ହ,ଵ଼ଵ଴ = Ͳ,ͻͶͷ,      (6.29) 

ɝɞɟ  ܾ = ͳͲ − ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; 
        ݊ = ͵ − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 
       ௬ = Ͳ,͹ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ;  
       ଴ = Ͳ,Ͷͷ − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɞɥɹ 
ɩɨɥɭɤɪɭɝɥɨɝɨ ɨɱɟɪɬɚɧɢɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ: ܪ˒ˑ˅ = ଴ଶܪ − ௔∙௏బమଶ௚ = ͷ,͵ͺ ∙ ଵ,ଵ∙଴,ଵଽమଶ∙ଽ,଼ଵ = ͷ,͵ͺ ˏ,                                           (6.30) 

ɝɞɟ  ଴ܸ = ொ˓˃˔˚ˑ˔ːሺ∇ʜʞʢ−∇ʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ଻ହଶ,ସସሺଷହ଻,଴଴−ଶହ଴,଴଴ሻ∙ሺଷ଴+ሺଷ−ଵሻ∙ଷሻ = Ͳ,ʹͲ ˏ̝.  
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͵Ͷ͹,ͲͲ + ͷ,͵ͺ = ͵ͷʹ,͵ͺ ˏ                               (6.31) 

ɉɪɢɧɹɬɚ ɩɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ = ͵ͷͻ,ͲͲ ɦ. 
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6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ƚ, Ɋɢɫɭɧɨɤ Ƚ.1., ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ 
ɉɪɢɥɨɠɟɧɢɟ Ƚ, Ɍɚɛɥɢɰɚ Ƚ.1, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɭɦɧɨɠɟɧɢɹ ɞɚɧɧɵɯ 
ɬɚɛɥɢɰɵ ɧɚ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͳͲ,Ͳ ɦ. 

Ɉɬɦɟɬɤɚ ɜɟɪɯɚ ɛɵɤɚ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ: ∇ʒʐ = ∇ʒʑ + ͳ,͸ܪ˔˕ = ͵Ͷ͹,ͲͲ + ͳ,͸ ∙ ͳͲ = ͵͸͵,ͲͲ ˏ                            (6.32) 

ɉɪɨɟɤɬɧɚɹ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɩɪɢɧɹɬɚ: ∇ʒʞ = ʜʏʗʐ[∇ʒʞ, ∇ʒʐʞ, ∇ʒʐ] = ͵͸͵,ͲͲ ˏ                                            (6.33) 

ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 
ɩɨ ɞɭɝɟ ɋ-D ɪɚɞɢɭɫɨɦ ܴ = ʹ͵,ʹ ˏ. ȼɟɥɢɱɢɧɭ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɸɬ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ ݌˅ = ͻ͹ ˏ ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ ܪ˔˕ = ͳͲ,ͲͲ ˏ. 

6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 

଴ܶ = ∇ʜʞʢ − ∇ʓʜʏ = ͵ͷ͹,ͲͲ − ʹͷͲ,ͲͲ = ͳͲ͹,ͲͲ ˏ                             (6.34) 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: ℎˍ˓ = √ 𝛼∙ொమ˓ሺ஻+∑ሺ௡−ଵሻ∙ఋʐሻమ∙௚య = √ ଵ,ଵ∙ହ଼ଶ,ଷସమሺଷ଴+ଶ∙ଷ∙ଷሻమ∙ଽ,଼ଵ =య ʹ,ͷͷ ˏ                                (6.35) 

ȼɵɱɢɫɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟ 𝜉 బ் = బ்ℎˍ˓ = ଵ଴଻,଴଴ଶ,ହହ = Ͷʹ,Ͳ͵ ɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ߮ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ. 

ɉɨɫɤɨɥɶɤɭ ଴ܶ = ͳͲ͹,ͲͲ > ͶͲ,ͲͲ ˏ =>  ߮ = Ͳ,ͻ. 

ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ߮ ˋ 𝜉 బ், ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ߞ ′̝ = Ͳ,ʹͷ ˋ ߞ′′̝ = ʹ,ͺ. 

ɋɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ℎ′̝ = ߞ ′̝ ∙ ℎˍ˓ = Ͳ,ʹͷ ∙ ʹ,ͷͷ = Ͳ,͸Ͷ ˏ                                                          (6.36) ℎ′̝′ = ߞ ′̝′ ∙ ℎˍ˓ = ʹ,ͺ ∙ ʹ,ͷͷ = ͹,ͳ͵ ˏ                                                          (6.37) ℎ′̝′ = ͹,ͳ͵ ˏ > ℎʜʐ = ͺ,͸ͳ ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɇȻ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
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Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɧɟ ɞɨɩɭɫɬɢɦ, ɩɨɷɬɨɦɭ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫɨɩɪɹɠɟɧɢɟ 
ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ 
ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 
40 ɦ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 

6.3.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

Ⱦɥɹ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 40 ɦ 
ɝɚɲɟɧɢɢ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɣ ɜɨɞɵ ɱɚɫɬɨ ɨɫɭɳɟɫɬɜɥɹɸɬ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. ɗɬɨɬ ɫɩɨɫɨɛ ɩɪɢɦɟɧɹɸɬ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ: 
ɩɪɨɱɧɵɣ ɫɤɚɥɶɧɵɣ ɝɪɭɧɬ ɜ ɨɫɧɨɜɚɧɢɢ, ɭɫɬɨɣɱɢɜɵɟ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ ɝɪɭɧɬɵ 
ɛɟɪɟɝɨɜɵɯ ɩɪɢɦɵɤɚɧɢɣ, ɲɢɪɢɧɚ ɪɭɫɥɚ ɞɨɫɬɚɬɨɱɧɚɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ 
ɨɬɛɪɚɫɵɜɚɟɦɚɹ ɫɬɪɭɹ ɧɟ ɨɤɚɡɵɜɚɥɚ ɧɟɝɚɬɢɜɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɪɚɛɨɬɭ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 
ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɟɟ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ  ɨɛɟɫɩɟɱɟɧɢɟ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ ȽɌɋ. 

Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɜɯɨɞɚ ɜ ɜɨɞɭ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

ܮ  = ݇௔ ∙ ܼː ∙ ߮ଶ ∙ sin ߙʹ ∙ (ቆͳ + ೋబೋː−ଵఝమ∙si୬మ 𝛼ቇ଴,ହ + ͳ),                                  (6.38) 

ɝɞɟ   ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = ͵ͷ͹,ͲͲ − ʹͷͺ,͸ͳ = ͻͺ,͵ͻ ˏ; 
        ܼ ː = ∇ʜʞʢ − ∇ʜʝʠ = ͵ͷ͹,ͲͲ − ʹ͸ͳ,Ͷ͸ = ͻͷ,ͷͶ ˏ − ɫɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ 
(ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ); 
        ݇ ௔ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ; 
ߙ         = ͵Ͳ° − ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 
        ߮ = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: ∇ʜʝʠ = ∇ʓʜʏ + ߙ = ʹͷͲ,ͲͲ + ͳͳ,Ͷ͸ = ʹ͸ͳ,Ͷ͸ ˏ,                               (6.39) 

ɝɞɟ  ߙ = ℎː˄ ௠௔௫ + ሺͳ − ʹሻˏ = ͻ,͸ͳ + ʹ = ͳͳ,Ͷ͸ ˏ − ɜɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɤɚ; 
        ℎː˄ = ∇ʜʐ(ܳˏ˃ˍ˔ ˓˃˔˚ˑ˔ː ) − ∇ʓʜʏ = ʹͷͻ,Ͷ͸ ˏ. 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: ܸː = ߮ ∙ √ʹ ∙ ݃ ∙ ܼː = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͻͷ,ͷͶ = ͵ͺ,ͻ͹ ˏ/˔,                      (6.40) 
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ɝɞɟ  ߮ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: ℎː = ௤௏ː = ଽ଺,଼଺ଷ଼,ଽ଻ = ʹ,Ͷͻ ˏ,                                                                            (6.41) 

ɝɞɟ  ݍ − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ݇௔ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: ݎܨ = ௏ːమ௚∙ℎː = ଷ଼,ଽ଻మଽ,଼ଵ∙ଶ,ସଽ = ͸ʹ,ʹ͸                                                                      (6.42) 

ɉɨɫɤɨɥɶɤɭ ɱɢɫɥɨ Ɏɪɭɞɚ ݎܨ = ͸ʹ,ʹ͸ ൒ ͵ͷ, ɬɨ ݇௔ = Ͳ,ͻ. 

Ɍɨɝɞɚ ɩɨɥɭɱɚɟɦ: 

ܮ = Ͳ,ͻ ∙ ͻͷ,ͷͶ ∙ Ͳ,ͻଶ ∙ sin ͸Ͳ° ∙ (ቆͳ + వఴ,యవవఱ,ఱర−ଵ଴,ଽమ∙si୬మ ଷ଴°ቇ଴,ହ + ͳ) = ͳʹͶ,ͻ͵ ˏ.  

ɉɨɥɭɱɟɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥёɬɚ ɫɬɪɭɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɛɟɡɨɩɚɫɧɵɦ, ɬ.ɤ. 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ ܮ > Ͳ,Ͷܼ଴ (124,93 ɦ > 39,36 ɦ). 

Ƚɥɭɛɢɧɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: ℎ˓˃ˊ = ݐ − ℎʜʐ = Ͷͷ,ͺ͵ − ͺ,͸ͳ = ͵͹,ʹʹ ˏ,                                              (6.43) 

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎʜ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √͸ʹ,ʹ͸ర ) ∙ √͸ʹ,ʹ͸ ∙√଼,଺ଵଵర ∙ ʹ,Ͷͻ = Ͷͷ,ͺ͵. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: ܮଵ = ܮ + ௧௧௚𝛼భ = ͳʹͶ,ͻ͵ + ቀସହ,଼ଷ଴,଻ସଵቁ = ͳͺ͸,͹͸ ˏ,                                        (6.44) 

ɝɞɟ  ߙଵ − ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ. 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ଶ௚∙ሺ଴,ହ∙ℎʜ∙ୡ୭s 𝛼+௔−ℎʜʐሻ௏ːమ∙ୡ୭sమ 𝛼 = 

                       = °ଶ͵Ͳ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଶ,ସଽ∙ୡ୭s ଷ଴°+ଵଵ,ସ଺−଼,଺ଵሻଷ଼,ଽ଻మ∙ୡ୭sమ ଷ଴° = Ͳ,͹Ͷͳ                     (6.45) 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɞɧɚ 
ɹɦɵ ɪɚɡɦɵɜɚ: 
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ܾ˓ = ʹ,ͷℎˍ˓ + ͵,͹ℎ˓˃ˊ = ʹ,ͷ ∙ ʹ,ͷͷ + ͵,͹ ∙ ͵͹,ʹʹ = ͳͶͶ,Ͳͻ ɦ.                (6.46) 

ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ʹ,ͷℎˍ˓ ʹ,ͷℎˍ˓ = ʹ,ͷ ∙ ʹ,ͷͷ = ͸,͵͹ ɦ,                                                                     (6.47) 

6.3.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɢ ɝɥɭɛɢɧɧɵɟ 
ɜɨɞɨɫɛɪɨɫɵ      

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɐɈ ɢ ɤɨɥɢɱɟɫɬɜɚ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɣ. 
Ⱦɢɚɦɟɬɪ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ܦ = ʹ,ͷ ˏ. 

Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɐɈ ɜɵɲɟ ɩɨɬɨɥɤɚ 
ɝɚɥɟɪɟɢ: ஽ଶ + ʹ,Ͳ ˏ = ͳ,ʹͷ + ʹ,Ͳ = ͵,ʹͷ ˏ. ∇ʥʝ = ∇ʒʏʚ + ℎˆ˃ˎ + Ͷ,ͷ = ʹͷͳ,ͲͲ + ͵,Ͳ + ͵,ʹͷ = ʹͷ͹,ʹͷ ˏ.            (6.48) 

ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ: ܪ = ∇ʜʞʢ+∇ʢʛʝଶ − ∇ʥʝ = ଷହ଻,଴଴+ଷସସ,଼଻ଶ − ʹͷ͹,ʹͷ = ͻ͵,͸ͻ ˏ.                   (6.49) 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ: ݍ˅˅ = 𝜇𝜔√ʹ݃ܪ = Ͳ,ͺ ∙ Ͷ,ͻͳ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͻ͵,͸ͻ = ͳ͸ͺͶ,ͳ ˏଷ/˔,             (6.50) 

ɝɞɟ 𝜇 = Ͳ,ͺ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ; 𝜔 = ଶܴߨ = ͵,ͳͶ ∙ ͳ,ʹͷଶ = Ͷ,ͻͳ ˏଶ − 
ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ 
ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ: ݊ = ொ˔௤˅˅ = ଷହଽ,଻଺ଵ଺଼,ସଵ = ʹ,ͳ                                                                                 (6.51) 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɹɬɨ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɞɥɹ 
ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ݊ = ͵. 

6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ, ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ. ɗɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ 
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ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟё ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. 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. 

ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷ͹,ͲͲ − ʹͶͺ,ͲͲ = ͳͲͻ,ͲͲ ˏ,                               (6.52) ∇ʞʝʓ = ∇ʓʜʏ − ʹ = ʹͷͲ,ͲͲ − ʹ = ʹͶͺ,ͲͲ ˏ.                                         (6.53) 

ɂɡ ɭɫɥɨɜɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: ܤ = Ͳ,͹ℎ = Ͳ,͹ ∙ ͳͲͻ = ͹͸,͵ ≈ ͹͸,ͲͲ ˏ                                                     (6.54) 

6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ 

ɒɜɵ ɭɫɬɪɚɢɜɚɸɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 
ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɣ ɨɫɚɞɤɟ ɩɥɨɬɢɧɵ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

ȼ ɩɥɨɬɢɧɟ, ɜɨɡɜɨɞɢɦɨɣ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɪɚɡɪɟɡɤɚ ɲɜɚɦɢ ɧɚ ɫɟɤɰɢɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɨɫɹɦ ɛɵɤɨɜ.  

ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: ܤ˔ˈˍ = ܾ + ˄ߜ = ͳͲ + ͵ = ͳ͵ ˏ,                                                                  (6.55) 

ɝɞɟ  ܾ − ɲɢɪɢɧɚ ɩɪɨɥёɬɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ; 
˄ߜ         − ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ. 

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 

6.4.3 Ȼɵɤɢ 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. 

Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. ɉɪɢɧɢɦɚɸɬɫɹ ɛɵɤɢ 
ɨɤɪɭɝɥɨɣ ɮɨɪɦɵ. 
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ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ, ɛɵɤɢ 
ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ. ɒɢɪɢɧɚ ɩɚɡɚ ɫɨɫɬɚɜɥɹɟɬ 1 ɦ. ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɟɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ 
ɧɚ ɧёɦ. 

6.4.4 ɍɫɬɨɢ 

ɇɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ 3 ɭɫɬɨɹ. Ⱦɜɚ ɫɨɩɪɹɝɚɸɳɢɟ ɞɥɹ 
ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɢ ɝɪɭɧɬɨɜɨɣ. Ɍɪɟɬɢɣ ɪɚɡɞɟɥɶɧɵɣ, ɤɨɬɨɪɵɣ 
ɨɬɞɟɥɹɟɬ ɜɨɞɨɫɥɢɜ ɨɬ ɡɞɚɧɢɹ Ƚɗɋ. 

6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɢɦɟɸɳɢɯ ɜɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 20 ɫɦ. ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ 
ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɧɚɡɧɚɱɚɟɦ ܽˇ˓ = ʹ ɦ. ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɭɫɥɨɜɢɟ: ܽˇ˓ ൒ ு೏∙ఊ೙ூ̱ ˓.˕ ,                                                                                                    (6.56) 

 ʹ ˏ ൒ ଵ଴଻∙ଵ,ଶହଶହ = ͷ,͵ͷ  
ɝɞɟ  ܪௗ = ͳͲ͹,ͲͲ ˏ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ; 
௡ߛ         = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ (ɞɥɹ 
I ɤɥɚɫɫɚ ȽɌɋ); 
ܫ̱         ˓.˕ = ʹͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

ɉɪɢɧɢɦɚɟɬɫɹ ܽˇ˓ = ͷ,͵ͷ ˏ. 

6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ 
ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɨɠɟɧɵ ɱɟɪɟɡ 20,5 ɦ. 

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɵ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɪɨɟɤɬɧɵɟ ɨɬɦɟɬɤɢ ∇˒ˑˎ. ˆ˃ˎ. =ʹͷͳ,ͲͲ ˋ ∇˒ˑˎ. ˆ˃ˎ. = ʹ͹ͳ,ͷͲ ˏ ɢ ɪɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ʹ,ͷ ×͵,ͷ ˋ ʹ × ʹ,ͷ ˏ. 
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6.5 Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɩɥɨɬɢɧɵ 

ȼ ɫɨɫɬɚɜ ɩɥɨɬɢɧɵ ɜɯɨɞɹɬ: ɛɵɤɢ ɢ ɭɫɬɨɢ, ɜɨɞɨɫɛɪɨɫɧɵɟ ɩɪɨɥёɬɵ, 
ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ ɢ ɢɯ ɭɩɥɨɬɧɟɧɢɹ, ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ, 
ɞɪɟɧɚɠɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɢ ɨɫɧɨɜɚɧɢɹ. 

6.5.1 ɉɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: ߜˊ˃˅ = ∆ுˊ∙ఊ೙௃ˍ˓.೘ = ଺ସ,ଶ଴∙ଵ,ଶହଵହ = ͷ,͵ͷ ˏ,                                                               (6.57) 

ɝɞɟ   ܬˍ˓.௠ = ͳͷ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɜ ɡɚɜɟɫɟ; 
௡ߛ         = ͳ,ʹͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; 
ˊܪ∆         − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ∆ܪˊ = ௗܪ − ௔௦ܪ = ͳͲ͹,ͲͲ − Ͷʹ,ͺͲ = ͸Ͷ,ʹͲ ˏ,                                         (6.58) 

ɝɞɟ  ܪ௔௦ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ, ɩɪɢɧɢɦɚɸɬ: ܪ௔௦ = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ ͳͲ͹ = Ͷʹ,ͺͲ ˏ,                                                           (6.59) 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: ݈ˊ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻܤ˒ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ͹͵,ͲͲ = ሺ͵,͸ͷ ÷ ͹,͵ሻ ɦ.                  (6.60) 

ɉɪɢɧɹɬɨ ɡɧɚɱɟɧɢɟ ɢɡ ɢɧɬɟɪɜɚɥɚ: ݈ˊ = ͷ ɦ 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ͳͲͷ,ͺͶ = ͷʹ,ͻʹ ɦ,                                              (6.61) 

ɝɞɟ  ܪ௠௔௫ = ∇ʜʞʢ − ∇ʜʐ௠௜௡ = ͵ͷ͹,ͲͲ − ʹͷͳ,ͳ͸ = ͳͲͷ,ͺͶ ˏ. 

6.5.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 

Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ. 

Ⱦɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɢɥɢ ɧɚɤɥɨɧɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 

Ƚɥɭɛɢɧɭ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͷʹ,ͻʹ = ʹ͸,Ͷ͸ ˏ                                                     (6.62) 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɩɪɢɧɹɬɨ 8 ɦ. 
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6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ  

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ: ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ∇ʜʞʢ, ɧɢɠɧɟɝɨ ɛɶɟɮɚ ∇ʢʜʐ௠௜௡. 

ɉɪɨɜɟɞёɦ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. Ⱦɥɹ 
ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ ɰɟɦ. ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ (I ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ): ுೌೞு೏ = Ͳ,Ͷ,                                                                                                       (6.63) 

ு೏ೝு೏ = Ͳ,ʹ,                                                                                                       (6.64) 

ɝɞɟ  ܪ௔௦ = Ͷʹ,ͺͲ ˏ − ɧɚɩɨɪ ɧɚ ɰɟɦ. ɡɚɜɟɫɟ; 
ௗ௥ܪ         − ɧɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ. 

ɇɚɩɨɪ ɧɚ ɞɪɟɧɚɠɟ: ܪௗ௥ = Ͳ,ʹܪௗ = Ͳ,ʹ ∙ ͳͲ͹,ͲͲ = ʹͳ,ͶͲ ˏ.                                                     (6.65) 

6.7 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞёɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɚɧɧɵɣ ɪɚɫɱёɬ 
ɜɵɩɨɥɧɟɧ ɩɪɢ ɭɪɨɜɧɟ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɪɚɜɧɵɦ ∇ʜʞʢ, ɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ∇ʢʜʐ௠௜௡. 

6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɡɚɬɜɨɪɨɜ 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ܩ ˋ ˎ˒ܩ˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCAD: ܵ˒ˎ =ͶͳͲͺ,ʹͻ ˏଶ, ܵ˄ = Ͷ͹Ͳͻ,ʹͷ ˏଶ. 

ȼɟɫ 1 ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܩ˒ˎ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ସଵ଴଼,ଶଽ∙ଵ଴∙ଽ,଼ଵ∙ଶ଼଴଴ଵ଴+ଷ = ͺ͸ͺͲͷ,Ͳͳ ˍʜ/ˏ                              (6.66) 

ɝɞɟ  ܵ˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; ܾ − ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ߜ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ; ߩ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɉɪɢɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: ܩ˄ = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ସ଻଴ଽ,ଶହ∙ଷ∙ଶ଼଴଴∙ଽ,଼ଵଵ଴+ଷ = ʹͻͺͷͲ,ͺͷ ˍʜ/ˏ                                 (6.67) 
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ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ ∙ √݂ ∙ ݃,                                                                                 (6.68) 

ɝɞɟ  ݂ − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺ͵ͷͻ,ͲͲ − ͵Ͷ͹,ͲͲ + Ͳ,ͷሻ ∙ ͳͲ =  

   = ͳʹͷ ˏଶ                                                                                                     (6.69) ܳˊ = Ͳ,Ͳͷͷ ∙ ͳʹͷ ∙ √ͳʹͷ ∙ ͻ,ͺͳ = ͹ͷͶ,ͲͶ ˍʜ  

 ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ. ɞɥɢɧɵ ɫɟɤɰɢɢ: ݍˊ = ொˊ௕+ఋ˄ = ଻ହସ,଴ସଵ଴+ଷ = ͷͺ ˍʜ/ˏ                                                                       (6.70) 

6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɢ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɦɟɸɬ ɮɨɪɦɭ ɪɚɜɧɨɛɟɞɪɟɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଵ଴ଽమଶ = ͷͺʹ͹͸,͵ͳ ˍʜ/ˏ,                                           (6.71) 

ɝɞɟ  ℎଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷ͹,ͲͲ − ʹͶͺ,ͲͲ = ͳͲͻ,ͲͲ ˏ. 

ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ଷ,ଵ଺ଶ = Ͷͺ,ͻͺ ˍʜ/ˏ,                                                  (6.72) 

ɝɞɟ  ℎଶ = ∇ʢʜʐ௠௜௡ − ∇ʞʝʓ = ʹͷͳ,ͳ͸ − ʹͶͺ,ͲͲ = ͵,ͳ͸ ˏ. 

6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɜɢɞ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɫ ɜɵɫɨɬɨɣ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: ݌˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ℎଵ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,ͳ͸ = ͵ͳ ˍʜ                                           (6.73) 

ɝɞɟ  ℎଵ = ∇ʢʜʐ௠௜௡ − ∇ʞʝʓ = ʹͷͳ,ͳ͸ − ʹͶͺ,ͲͲ = ͵,ͳ͸ ˏ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: ܹ˅ ˊ˅ = ܵˠ˒ ∙ ௪ߩ ∙ ݃ = ͺͲ͸,͵͸ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͹ͻͳͲ,͵ͻ ˍʜ/ˏ,                   (6.74) 
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ɝɞɟ  ܵˠ˒ = ͺͲ͸,͵͸ ˏଶ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɡɭɛɶɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: ܹ˅ ˊ˅ = ܵˠ˒ ∙ ௪ߩ ∙ ݃ = ͺ͹Ͳ,ͻ͸ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ = ͺͷͶͶ,ͳʹ ˍʜ/ˏ,                   (6.75) 

ɝɞɟ  ܵˠ˒ = ͺ͹Ͳ,ͻ͸ ˏଶ − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ɜɤɥɸɱɚɹ 
ɡɭɛɶɹ, ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

6.7.5 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨɫɬɪɨɟɧɚ ɜ ɩ. 5. ȼ ɤɚɱɟɫɬɜɟ 
ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɟɬɫɹ ɱɚɫɬɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ: 

˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͷͶ͵,͵ͷ = ͳͷͳͶͲ,ʹ͸ ˍʜ/ˏ,                 (6.76) 

ɝɞɟ ܵˠ˒ = ͳͷͶ͵,͵ͷ ˏଶ  − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɱɚɣ: 

˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͷͶͳ,ʹ͵ = ͳͷͳͳͻ,Ͷ͹ˍʜ/ˏ,                   (6.77) 

ɝɞɟ ܵˠ˒ = ͳͷͶͳ,ʹ͵ˏଶ  − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ ɩɥɨɬɢɧɵ. 

6.7.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: ݌ː = ːߛ ∙ ℎː ∙ ଶ݃ݐ (Ͷͷ − ቀఝଶː ቁ) = ͻ ∙ ʹ ∙ ଶ݃ݐ (Ͷͷ − ቀଶ଴ଶ ቁ) =       = ͺ,ͺʹ ˍʜ/ˏଶ,                                                                                          (6.78) 

ɝɞɟ  ːߛ = ͻ ˍʜ/ˏଷ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 
        ℎː − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ℎː = ʹ ˏ; 
        ߮ ː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: ܧː = ℎː∙௣ːଶ = ଶ∙଼,଼ଶଶ = ͺ,ͺʹ ˍʜ/ˏ                                                                   (6.79) 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
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′˓ˆ݌     = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ − ʹ · ܿ ∙ ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ,                                  (6.80)  

ɝɞɟ  ߮ ˆ˓ = Ͷͷ,ͻ°; ܿ = ͳͷͲ ˍʞ˃. 

′˓ˆ݌       = ͻ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ସହ,ଽଶ ቁ − ʹ · ͳͷͲ ∙ ݃ݐ ቀͶͷ − ସହ,ଽଶ ቁ = −ͳͳͺ,͹Ͷ ˍʜ/ˏଶ  

ȼ ɬɨɱɤɟ ɧɚ ɤɚɠɞɨɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ ℎˆ˓, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɜɟɫ 
ɧɚɧɨɫɨɜ ɢ ɝɪɭɧɬɚ, ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ: 

′′˓ˆ݌     = ቀγː ∙ ℎː + ˅ˊ˅˓ˆߛ ∙ ℎˆ˓ቁ ∙ ʹ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ − ʹ · ܿ ∙ ݃ݐ ቀͶͷ − ߮ˆ˓ʹ ቁ                  (6.81)  

ɍɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ ̂ߛ ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ௪ߛ = ʹͷ − ሺͳ − Ͳ,ͷሻ ∙ ͳͲͲͲ = ʹͲ,ͳͳ ˍʜ/ˏଷ,      (6.82)  

ɝɞɟ  ̂ߛ ˓ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ̂ߛ ˓ = ʹͷ ˍʜˏయ; ݊଴ = Ͳ,ͷ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ℎˆ˓ = ʹ ˏ −  ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ; ߮ˆ˓ = Ͷͷ,ͻ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: ݌ˆ˓′′ = ሺͻ ∙ ʹ + ʹͲ,ͳͳ ∙ ʹሻ ∙ ଶ݃ݐ ቀͶͷ − ସହ,ଽଶ ቁ − ʹ ∙ ͳͷͲ ∙ ݃ݐ ቀͶͷ − ସହ,ଽଶ ቁ =  

         = −ͳͳʹ,ͳ͵ ˍʜ/ˏଷ  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ ɩɨɝɨɧɧɵɣ ɦɟɬɪ: ܧ˃ = ௣ˆ˓′ +௣ˆ˓′′ଶ ∙ ℎˆ˓ = −ଵଵ଼,଻ସ−ଵଵଶ,ଵଷଶ ∙  ʹ = −ʹ͵Ͳ,ͺ͹ ˍʜ                                 (6.83)  

Ɍɚɤ ɤɚɤ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɟɝɨ ɧɟ ɭɱɢɬɵɜɚɸɬ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱёɬɚɯ. 

6.7.7 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 
ɫɥɭɱɚɹɯ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ቀగ̅ + ℎబଶ ቁ                                                               (6.84) 
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ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ,ͺ͸ ∙ ቀଶ଴,ଵ଴ଷ,ଵସ + ଴,ହସଶ ቁ = ͸ͳͲͶ͸,͸͵ ˍʜ/ˏ  

ɝɞɟ  ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 
        ̅ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. ℎ଴ = గ∙ℎభ%మ

̅
= ଷ,ଵସ∙ଵ,଼଺మଶ଴,ଵ଴ = Ͳ,ͷͶ ˏ                                                                   (6.85) 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ ɧɚ ɜɟɥɢɱɢɧɭ: ̝ݕ = ̅ଶగ − ଷ଼ ℎଵ% = ଶ଴,ଵ଴ଶ∙ଷ,ଵସ − ଷ଼ ∙ ͳ,ͺ͸ = ʹ,ͷͲ ˏ                                                 (6.86) 

6.7.8 Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

Ɉɰɟɧɤɚ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢɜɟɞɟɧɚ ɜ ɫɟɱɟɧɢɢ ɧɚ ɭɪɨɜɧɟ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɨɜ ɫɨɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɚ 6.2, ɜ ɤɨɬɨɪɨɣ ɡɚɧɟɫɟɧɵ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɧɚɝɪɭɡɤɟ ߛ௙. ȼ ɩɪɢɜɟɞёɧɧɵɯ ɮɨɪɦɭɥɚɯ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɪɟɞɢɧɵ 
ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ ɩɪɢɧɹɬ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», ɩɪɨɬɢɜ 
ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɢ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ»; ɧɨɪɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɢɥɵ ɢ 
ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «ɩɥɸɫ», ɫɠɢɦɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «ɦɢɧɭɫ». Ɍɨɱɤɢ 
ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ 
AutoCAD. 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ. 
Ɉɛɨɡɧɚɱɟɧɢɟ  

ɫɢɥɵ 
𝜸ࢌ ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ ɉɨɜɟɪɨɱɧɵɣ ɫɥɭɚɣ 
ɋɢɥɚ, 

ɤɇ 
ɉɥɟɱɨ, 

ɦ 
Ɇɨɦɟɧɬ,  ˍʜ ∙ ˏ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ,  ˍʜ ∙ ˏ ܶ˅  1,0 ĺ 58276,31 36,3 2115429,87 60434,51 37,00 2236076,69 ܶː  1,0 ĸ 48,98 -1,05 -51,43 606,81 -3,82 -2318,01 0,95 ˄ܩ Ļ 29850,85 -13,15 -322911,73 29850,85 -13,15 -372911,73 0,95 ˎ˒ܩ Ļ 86805,01 -12,91 -1064620 86805,01 -12,91 -1064620 ܹ˅ ˊ˅ 1,0 Ĺ 7910,39 0 0 8544,12 0 0 ˗ܹ 1,0 Ĺ 15140,26 17,1 258898,51 15119,47 17,88 270354,20 ܧː 1,2 ĺ 8,82 2,67 28,27 8,82 2,67 28,27 ܹ˅ ˑˎː 1,0 ĺ 61,05 106,55 6504,52 61,05 106,55 6504,52 0,9 ˊݍ Ļ 58 -34,29 -1790,04 58 -34,29 -1790,04 
  Σ ↓↑ 139764,52 140377,44 
   941487,95 1071323,88 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱёɬɟ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ) ɜɵɩɨɥɧɟɧ ɩɨ ɮɨɪɦɭɥɚɦ: 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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𝜎௬௨ = − ே௕ + ଺∙∑ ெ௕మ = − ଵଷଽ଻଺ସ,ହଶ଻଺ + ଺∙ଽସଵସ଼଻,ଽହ଻଺,଴଴మ = −ͺ͸ͳ,Ͳͳ ˍʜ/ˏଶ                (6.87) 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ                                                              (6.88) 𝜎௫௨ = −ͺ͸ͳ,Ͳͳ ∙ Ͳଶ − ͻ,͹ͻ ∙ ͳͲͻ,ͲͲ ∙ ሺͳ − Ͳଶሻ = −ͳͲ͸͹,ͳͳ ˍʜ/ˏଶ,  
ɝɞɟ  ߛ௪ = ͻ,͹ͻ ˍʜ/ˏଷ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; 
ௗ௨ܪ         = ∇ʜʞʢ − ∇ʞʝʓ = ͵ͷ͹,ͲͲ − ʹͶͺ,ͲͲ = ͳͲͻ,ͲͲ ˏ  – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = t݃ ଵߙ ଵ, ɝɞɟߙ = Ͳ° – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = (ͻ,͹ͻ ∙ ͳͲͻ,ͲͲ + ሺ−ͺ͸ͳ,Ͳͳሻ) ∙ Ͳ = Ͳ         (6.89) 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ                                                              (6.90) 𝜎ଵ௨ = −ͺ͸ͳ,Ͳͳ ∙ ሺͳ + Ͳଶሻ + ͻ,͹ͻ ∙ ͳͲͻ,ͲͲ ∙ Ͳଶ = −ͺ͸ͳ,Ͳͳ ˍʜ/ˏଶ  𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,͹ͻ ∙ ͳͲͻ,ͲͲ = −ͳͲ͸͹,ͳͳ ˍʜ/ˏଶ;                            (6.91) 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ:  𝜎௬௧ = − ே௕ − ଺∙∑ ெ௕మ = − ͳ͵ͻ͹͸Ͷ,ͷʹ଻଺,଴଴ − ଺∙ͻͶͳͶͺ͹,ͻͷ଻଺,଴଴మ = −ʹͺͳ͹,Ͳͳ ˍʜ/ˏଶ                    (6.92) 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ                                                               (6.93) 𝜎௫௧ = −ʹͺͳ͹,Ͳͳ ∙ ͳ,Ͷ͵ଶ − ͻ,͹ͻ ∙ ͵,ͳ͸ ∙ ሺͳ − ͳ,Ͷ͵ଶሻ = −ͷ͹ͳ͵,Ͷʹ ˍʜ/ˏଶ,  
ɝɞɟ  ܪௗ௧ = ∇ʢʜʐ௠௜௡ − ∇ʞʝʓ = ʹͷͳ,ͳ͸ − ʹͶͺ,ͲͲ = ͵,ͳ͸ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ.  ݉௧ = tg ଶ =tgߙ ͷͷ° = ͳ,Ͷ͵,                                                                          (6.94) 

ɝɞɟ   ߙଶ = ͷͷ° – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. ߬௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬) ∙ ݉௧,                                                                     (6.95) 

 ߬௫௬௧ = −ሺͻ,͹ͻ ∙ ͵,ͳ͸ − ʹͺͳ͹,Ͳͳሻ ∙ ͳ,Ͷ͵ = ͵ͻ͹ͺ,ͻʹ ˍʜ/ˏଶ 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ,                                                           (6.96) 𝜎ଷ௧ = −ʹͺͳ͹,Ͳͳ ∙ ሺͳ + ͳ,Ͷ͵ଶሻ + ͻ,͹ͻ ∙ ͵,ͳ͸ ∙ ͳ,Ͷ͵ଶ = −ͺͶͻͻ,Ͷͻ ˍʜ/ˏଶ  𝜎ଵ௧ = ௪ߛ− ∙ ௧ௗ                                                                                             (6.97) 𝜎ଵ௧ܪ = −ͻ,͹ͻ ∙ ͵,ͳ͸ = −͵Ͳ,ͻͶ ˍʜ/ˏଶ, 
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ɝɞɟ   𝜎௬௨, 𝜎௫௨, 𝜎௬௧ , 𝜎௫௧ – ɧɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ɤɉɚ; ߬௫௬௨  , ߬௫௬௧  – ɤɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɦ 
ɩɥɨɳɚɞɤɚɦ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ ɝɪɚɧɟɣ, ɤɉɚ; 𝜎ଵ௨, 𝜎ଷ௨, 𝜎ଵ௧ , 𝜎ଷ௧ – ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭ ɜɟɪɯɨɜɨɣ ɢ ɧɢɡɨɜɨɣ 
ɝɪɚɧɟɣ, ɤɉɚ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 6.4. 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟё ɨɫɧɨɜɚɧɢɹ 

ɉɪɨɜɟɪɤɚ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɣ, ɩɨɥɭɱɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ. 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: ːߛ ∙ ௟௖ߛ ∙ |𝜎ˊ| ൑ ௖ௗߛ  ∙ ܴ௕ ,                                                                                (6.98) 

ɝɞɟ  ݊ߛ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ; ݈ܿߛ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ܴܾ = ʹͺͲͲ ɤɉɚ – ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; ݀ܿߛ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. ͳ,ʹͷ ∙ ͳ,Ͳ ∙ |−ͳͲ͸͹,ͳͳ| ൑ Ͳ,ͻͷ ∙ ʹͺͲͲ   ͳ͵͵͵,ͺͻ ൑ ʹ͸͸Ͳ   
2. Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  𝜎௬௨ < Ͳ                                                                                                           (6.99) −ͺ͸ͳ,Ͳͳ ˍʞ˃ < Ͳ  

3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ:  |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨                                                                                    (6.100)ܪ

ɇɚɩɪɹɠɟɧɢɟ  ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬ , ˍʜ/ˏଶ -861,01 -2817,01 𝜎௫, ˍʜ/ˏଶ -1067,11 -5713,42 ߬௫௬ , ˍʜ/ˏଶ 0 3978,92 𝜎ଵ, ˍʜ/ˏଶ -861,01 -30,94 𝜎ଷ, ˍʜ/ˏଶ -1067,11 -8499,49 
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ͺ͸ͳ,Ͳͳ ˍʞ˃ ൒ ʹ͸͸,͹ͺ ˍʞ˃  

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɩɥɨɬɢɧɚ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɜɫɟɦ ɤɪɢɬɟɪɢɹɦ ɩɪɨɱɧɨɫɬɢ. 

6.8.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: ோ∙ఊ೎ி∙ఊ೗೎ ൒  ௡,                                                                                                     (6.101)ߛ

ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ,Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ߛ௖ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; ܴ – ɪɚɫɱёɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳёɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ (ɫɢɥɵ, 
ɫɨɩɪɨɬɢɜɥɹɸɳɟɣɫɹ ɫɞɜɢɝɭ); ܨ – ɫɞɜɢɝɚɸɳɚɹ ɫɢɥɚ.  ܴ = ˎ˒ܩ) + ˄ܩ + ˊݍ − ˗ܹ − ܹ˅ ˊ˅) ∙ tg ߮ + ː˒ܧ ∙ ௖ߛ + ܿ ∙ 𝜔                      (6.102) ܴ = ሺͺ͸ͺͲͷ,Ͳͳ + ʹͻͺͷͲ,ͺͷ + ͷͺ − ͳͷͳͶͲ,ʹ͸ − ͹ͻͳͲ,͵ͻሻ ∙ ݃ݐ Ͷͷ,ͻ° + Ͳ ∙Ͳ,ͻͷ + ͹͸,ͲͲ ∙ ͳͷͲ = ͺ͸͵͵Ͳ,ͷ͸ ˍʜ    𝜔 = ˒ܤ ∙ ͳ = ͹͸,ͲͲ  ܨ = ܶ˅ − ܶː + ܹ˅ ˑˎː + ːܧ + ܨ (6.103)                                                                ˅˃ܧ = ͷͺʹ͹͸,͵ͳ − Ͷͺ,ͻͺ + ͸ͳ,Ͳͷ + ͺ,ͺʹ + Ͳ = ͷͺʹͻ͹,ʹͲ ˍʜ    ଼଺ଷଷ଴,ହ଺∙଴,ଽହହ଼ଶଽ଻,ଶ଴∙ଵ,଴ = ͳ,ͶͲ ൒ ͳ,ʹͷ  

ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 

7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ ɍɫɬɶ-
Ƚɵɧɵɦɫɤɨɝɨ Ƚɍ 

7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ȼ ɪɚɣɨɧɟ ɪɚɫɩɨɥɨɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɤɥɢɦɚɬ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ 
ɯɨɥɨɞɧɨɣ, ɞɥɢɧɧɨɣ ɡɢɦɨɣ ɢ ɤɨɪɨɬɤɢɦ ɞɨɫɬɚɬɨɱɧɨ ɬёɩɥɵɦ ɥɟɬɨɦ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 151 ɞɟɧɶ ɜ ɝɨɞɭ.  

Ɍɟɪɪɢɬɨɪɢɹ ɪɚɣɨɧɚ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɪɢɫɤɨɜɚɧɧɨɝɨ ɡɟɦɥɟɞɟɥɢɹ. Ɉɫɚɞɤɨɜ 
ɜɵɩɚɞɚɟɬ ɜɬɪɨɟ ɛɨɥɶɲɟ.  

Ɂɢɦɚ ɭɦɟɪɟɧɧɨ ɯɨɥɨɞɧɚɹ, ɫ ɧɟɛɨɥɶɲɢɦɢ ɤɨɥɟɛɚɧɢɹɦɢ ɬɟɦɩɟɪɚɬɭɪɵ ɨɬ 
ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. ɋ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ ɨɬɬɟɩɟɥɢ ɢɫɤɥɸɱɟɧɵ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ −35 °C, ɢɸɥɹ +34,4 °C. ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 
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ɧɚ ɪɚɜɧɢɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɵɩɚɞɚɟɬ 935 ɦɦ ɨɫɚɞɤɨɜ, ɜ 
ɝɨɪɚɯ — ɫɜɵɲɟ 1000 ɦɦ. 

Ɇɭɬɧɨɫɬɶ ɜɨɞɵ ɦɟɧɶɲɟ 25 ɝ/ɦ3. Ɇɢɧɟɪɚɥɢɡɚɰɢɹ ɜɨɞɵ ɫɨɫɬɚɜɥɹɟɬ 20-50 
ɦɝ/ɥ (ɜ ɩɨɥɨɜɨɞɶɟ) ɢ ɨɤɨɥɨ 200 ɦɝ/ɥ (ɜ ɩɟɪɢɨɞ ɡɢɦɧɟɣ ɦɟɠɟɧɢ). ȼɨɞɚ 
ɩɨ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɨɬɧɨɫɢɬɫɹ ɤ ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɨɦɭ ɤɥɚɫɫɭ ɢ ɤɚɥɶɰɢɟɜɨɣ 
ɝɪɭɩɩɟ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɢɬɨɤɚɦɢ ɪɟɤɢ ɹɜɥɹɸɬɫɹ: Ʌɨɦɚɦ (212 ɤɦ,), ɋɟɣɦɠɚ (167 ɤɦ,), 
Ɇɭɭɫ-ȿɧɧɸɟ (180 ɤɦ,), ɂɥɢɢ (92 ɤɦ.). 

ȼ Ⱥɥɞɚɧɫɤɨɦ ɪɚɣɨɧɟ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɟ ɬɟɪɪɢɬɨɪɢɢ ɫɨ ɫɬɚɬɭɫɨɦ ɪɟɫɭɪɫɧɵɯ 
ɪɟɡɟɪɜɨɜ ɗɪɤɷɷɣ ɋɢɪɞɷɪ) ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 28,44% ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ: ȼɟɪɯɧɟɟ – 
Ⱥɦɝɢɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɡɚɤɚɡɧɢɤ ɪɟɫɩɭɛɥɢɤɚɧɫɤɨɝɨ ɡɧɚɱɟɧɢɹ, ɦɟɫɬɧɨɫɬɢ 
Ɇɭɧɞɪɭɭɱɭ, ɍɥɚɯɚɧ – ɬɚɥɚ, Ƚɵɧɵɦ, Ƚɨɧɚɦ, Ⱦɠɚɧɞɚ ɪɚɣɨɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, 
ɋɭɧɧɚɝɢɧɨ – ɋɢɥɢɝɥɢɧɫɤɢɣ ɡɚɤɚɡɧɢɤ. ɇɚ ɷɬɢɯ ɬɟɪɪɢɬɨɪɢɹɯ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɪɚɞɢɰɢɨɧɧɨɟ ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɤɨɪɟɧɧɵɯ ɢ 
ɦɚɥɨɱɢɫɥɟɧɧɵɯ ɧɚɪɨɞɨɜ ɋɟɜɟɪɚ – ɨɥɟɧɟɜɨɞɫɬɜɨ. 

Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɫɨɡɞɚɧɢɹ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɬɟɪɪɢɬɨɪɢɣ ɹɜɥɹɟɬɫɹ — 
ɫɨɯɪɚɧɟɧɢɟ ɛɨɥɶɲɢɧɫɬɜɚ ɪɟɞɤɢɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɟɧɢɣ, ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢɡɭɱɟɧɢɹ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ. ɗɬɨ ɨɞɧɚ ɢɡ ɜɨɡɦɨɠɧɨɫɬɟɣ ɫɩɚɫɬɢ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɮɚɭɧɵ ɢ ɮɥɨɪɵ ɢ ɩɪɟɞɨɯɪɚɧɢɬɶ ɩɪɢɪɨɞɧɵɟ ɷɤɨɫɢɫɬɟɦɵ ɨɬ 
ɞɟɝɪɚɞɚɰɢɢ. 

Ɋɟɤɢ ɪɚɣɨɧɚ ɜ ɜɟɪɯɨɜɶɹɯ ɨɛɥɚɞɚɸɬ ɛɵɫɬɪɵɦ ɬɟɱɟɧɢɟɦ, ɢɡɨɛɢɥɭɸɬ 
ɩɟɪɟɤɚɬɚɦɢ ɢ ɩɨɪɨɝɚɦɢ. ɇɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɢɯ ɯɚɪɚɤɬɟɪ ɫɬɚɧɨɜɢɬɶɫɹ ɦɹɝɱɟ. 
Ʉɪɭɩɧɵɟ ɪɟɤɢ: Ⱥɥɞɚɧ, ɍɧɝɪɚ, Ɍɢɦɩɬɨɧ. Ƚɨɧɚɦ, ɍɱɭɪ, Ⱥɦɝɚ ɩɨ ɩɪɨɯɨɞɢɦɨɫɬɢ 
ɨɬɧɨɫɹɬɫɹ ɤ III ɢ IV ɤɚɬɟɝɨɪɢɢ ɫɥɨɠɧɨɫɬɢ. ɋɭɞɨɯɨɞɧɵɣ ɭɱɚɫɬɨɤ ɪɟɤɢ Ⱥɥɞɚɧ 
ɫɨɫɬɚɜɥɹɟɬ 1 763 ɤɦ. Ⱦɨɥɢɧɵ ɪɟɤ ɩɪɚɤɬɢɱɟɫɤɢ ɛɟɡɥɸɞɧɵ ɢ ɫɥɚɛɨ ɨɫɜɨɟɧɵ. 

Ɍɚɣɝɚ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɶɲɭɸ ɱɚɫɬɶ Ⱥɥɞɚɧɫɤɨɣ ɡɟɦɥɢ. Ɋɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ 
ɛɨɝɚɬ ɹɝɨɞɚɦɢ (ɛɪɭɫɧɢɤɚ, ɝɨɥɭɛɢɤɚ, ɱɟɪɧɢɤɚ, ɫɦɨɪɨɞɢɧɚ 7 ɜɢɞɨɜ), ɝɪɢɛɚɦɢ, 
ɜɫɬɪɟɱɚɟɬɫɹ ɧɟ ɦɟɧɶɲɟ 40 ɜɢɞɨɜ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɨɛɢɬɚɸɬ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɠɢɜɨɬɧɵɯ: ɨɫɬɨɪɨɠɧɵɣ 
ɞɢɤɢɣ ɫɟɜɟɪɧɵɣ ɨɥɟɧɶ, ɩɨɜɫɟɦɟɫɬɧɨ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɤɪɚɫɢɜɨɝɨ, ɝɨɪɞɨɝɨ 
ɠɢɜɨɬɧɨɝɨ – ɥɨɫɹ. ɒɟɫɬɶɞɟɫɹɬ ɩɪɨɰɟɧɬɨɜ ɩɥɨɳɚɞɢ ɪɚɣɨɧɚ ɧɚɫɟɥɹɟɬ ɢɡɸɛɪ. 
Ɉɱɟɧɶ ɨɫɬɨɪɨɠɧɵɣ ɡɜɟɪɶ ɫɨ ɫɬɪɨɝɨ ɫɢɦɦɟɬɪɢɱɧɵɦɢ ɪɨɝɚɦɢ, ɢɞɟɚɥɶɧɵɦ ɫɥɭɯɨɦ 
ɢ ɡɪɟɧɢɟɦ, ɩɪɢɠɢɥɫɹ ɢ ɪɚɫɫɟɥɢɥɫɹ ɧɚ Ⱥɥɞɚɧɫɤɨɣ ɡɟɦɥɟ. ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɪɨɝɨɜ, 
ɤɚɤ ɬɪɨɮɟɟɜ, ɨɝɪɨɦɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɚɧɬɨɜ, ɨɬɥɢɱɧɵɟ ɜɤɭɫɨɜɵɟ ɤɚɱɟɫɬɜɚ ɦɹɫɚ 
ɞɟɥɚɸɬ ɷɬɨɬ ɜɢɞ ɨɛɴɟɤɬɨɦ ɩɨɜɵɲɟɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɨɯɨɬɧɢɤɨɜ. ɉɨɷɬɨɦɭ ɞɨɛɵɱɚ 
ɢɡɸɛɪɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 200 ɝɨɥɨɜ ɟɠɟɝɨɞɧɨ. 
ɉɨ ɞɨɥɢɧɚɦ Ⱥɥɞɚɧɚ, ɍɱɭɪɚ, Ɍɢɦɩɬɨɧɚ, Ⱥɦɝɟ, ɛɨɥɶɲɢɦ ɢ ɦɚɥɵɦ ɪɟɤɚɦ ɪɚɣɨɧɚ 
ɫɨɫɪɟɞɨɬɨɱɟɧ ɚɪɟɚɥ ɤɚɛɚɪɝɢ. Ɂɜɟɪɶ ɷɤɡɨɬɢɱɟɫɤɢɣ, ɢɧɬɟɪɟɫɧɵɣ ɞɥɹ ɨɯɨɬɧɢɤɚ, 
ɨɫɨɛɟɧɧɨ ɡɚɪɭɛɟɠɧɨɝɨ. ɇɚ ɜɵɫɨɤɨɝɨɪɧɵɯ ɛɟɡɥɸɞɧɵɯ ɭɱɚɫɬɤɚɯ Ⱥɥɞɚɧɨ — 
ɍɱɭɪɫɤɨɝɨ ɯɪɟɛɬɚ ɨɛɢɬɚɟɬ ɫɧɟɠɧɵɣ ɛɚɪɚɧ. ɑɢɫɥɟɧɧɨɫɬɶ ɬɨɥɫɬɨɪɨɝɚ ɨɫɬɚɟɬɫɹ ɩɨɞ 
ɜɨɩɪɨɫɨɦ. ɍɫɩɟɲɧɨ ɚɤɤɥɢɦɚɬɢɡɢɪɨɜɚɥɚɫɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɚɣɨɧɚ ɚɦɟɪɢɤɚɧɫɤɚɹ 
ɧɨɪɤɚ ɧɚ ɪɟɤɚɯ ɋɟɣɦɞɠɟ, ɋɟɥɢɝɞɚɪ, əɤɨɤɢɬ, Ɍɨɦɦɨɬ. ȼɫɬɪɟɱɚɸɬɫɹ ɪɨɫɨɦɚɯɚ, 
ɪɟɠɟ ɥɚɫɤɚ, ɤɨɥɨɧɨɤ, ɥɢɫɢɰɚ, ɪɵɫɶ. Ɂɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɥɚɫɶ ɱɢɫɥɟɧɧɨɫɬɶ ɛɭɪɵɯ 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1750/%D0%9C%D1%83%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1335/%D0%A5%D0%B8%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2_%D0%B2%D0%BE%D0%B4%D1%8B
https://республика-саха-якутия.рф/stati/stranicy-istorii/olenevodstvo-u-jakutov.html
https://республика-саха-якутия.рф/stati/jakutija/reka-aldan.html
https://республика-саха-якутия.рф/photos/117
https://республика-саха-якутия.рф/photos/166
https://республика-саха-якутия.рф/photos/167
https://республика-саха-якутия.рф/stati/jakutija/reka-amga.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/brusnika.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/golubika.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/severnyi-olen.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/los.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/izyubr.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/kabarga.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/snezhnyi-baran.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/rosomaha.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/kolonok.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/rys.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/buryi-medved.html
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ɦɟɞɜɟɞɟɣ, ɜɨɥɤɨɜ. ɉɪɟɞɦɟɬɨɦ ɦɚɫɫɨɜɨɣ ɞɨɛɵɱɢ ɹɜɥɹɸɬɫɹ ɫɨɛɨɥɶ, 
ɛɟɥɤɚ, ɝɨɪɧɨɫɬɚɣ. 

ɘɝɨ-ɜɨɫɬɨɱɧɚɹ ɱɚɫɬɶ Ⱥɥɞɚɧɫɤɨɝɨ ɪɚɣɨɧɚ ɛɨɝɚɬɚ ɛɟɥɨɣ ɢ ɬɭɧɞɪɹɧɨɣ 
ɤɭɪɨɩɚɬɤɚɦɢ, ɬɚɦ ɠɟ ɨɛɢɬɚɟɬ ɞɢɤɭɲɚ, ɡɚɧɟɫɟɧɧɚɹ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ. 

ȼ Ⱥɥɞɚɧɫɤɢɯ ɪɟɤɚɯ ɨɛɢɬɚɸɬ ɬɚɣɦɟɧɶ, ɬɭɝɭɧ, ɟɥɟɰ, ɳɭɤɚ, ɥɟɧɨɤ, ɫɢɝ. ȼ 
ɝɨɪɧɵɯ ɪɟɤɚɯ – ɯɚɪɢɭɫ, ɜɚɥɟɤ. ȼ ɨɡɟɪɚɯ ɜɨɞɢɬɫɹ ɡɨɥɨɬɢɫɬɵɣ ɢ 
ɫɟɪɟɛɪɢɫɬɵɣ ɤɚɪɚɫɶ. 

ȼ ɩɪɟɞɜɟɪɢɢ ɧɚɱɚɥɚ ɷɬɚɩɨɜ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ Ƚɍ ɧɟ 
ɧɚɛɥɸɞɚɟɬɫɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ, ɚ ɬɚɤɠɟ ɤɚɤɢɯ-ɥɢɛɨ ɢɫɬɨɱɧɢɤɨɜ 
ɡɚɝɪɹɡɧɟɧɢɹ. ɉɨɷɬɨɦɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ ɜɨɞ ɜ ɪ. Ƚɵɧɵɦ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ 
ɉȾɄ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɧɟɤɨɬɨɪɵɦ ɢɡɦɟɧɟɧɢɹɦ ɤɥɢɦɚɬɚ ɜ ɪɚɣɨɧɟ ɟɟ ɜɨɡɜɟɞɟɧɢɹ. 

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

 ȼɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
 Ɉɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
 ɉɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
 Ɋɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
 ȼɨɡɜɟɞɟɧɢɟ 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: 
 ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, 

ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ;  
 ɉɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
 ȼɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
 Ɉɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 

https://республика-саха-якутия.рф/stati/flora-i-fauna/buryi-medved.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/volk.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/sobol.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/gornostai.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/dikusha.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/krasnaja-kniga-respubliki-saha-jakutija--959.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/taimen.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/tugun.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/elec.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/schuka.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/lenok.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/sig.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/sibirskii-harius.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/obyknovennyi-valyok.html
https://республика-саха-якутия.рф/stati/flora-i-fauna/jakutskii-karas.html
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 Ɉɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ: 

 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɨɜ;  

 ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ 

ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ƚɵɧɵɦ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
 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: 

 Ɉɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
 ȼɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
 ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  
 Ɂɚɫɵɩɤɚ 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. 

7.3 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: 

 Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 
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 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ 
ɩɨɩɭɫɤɢ ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

 Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ 
ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

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

 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 2 ɦ. 

7.4 Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ 
ɩɟɪɢɨɞ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ); 
 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 

ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ); 
 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 

ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;  
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 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ; 

 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ; 

 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ. 

 
ɋɚɧɢɬɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 
 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 

ɨɩɚɫɧɨɫɬɢ; 
 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ; 
 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 

ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ; 
 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 

ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ; 
 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 

ɜ ɠɭɪɧɚɥɚɯ; 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 

ɉȾȼ; 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 

ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ; 
 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ; 
 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 

ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ; 
 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 

ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 

7.5 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: 

1.  Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɤɨɞ 
ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 ɝ. 8 22 201 01 21 5 (ɪɟɞ. ɨɬ 16.08.2016)): M = N∙୯ଵ଴଴% ∙ ρ, ɬ                                                                                               (7.1) 

 ɝɞɟ N − ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (1775519 ɦ3); q − ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,8%); 
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ρ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (ρ =2,8 ɬ/ɦ3). M = N∙୯ଵ଴଴% = ଵ଻଻ହହଵଽ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͺ = ͺͻͶͺ͹ ˕. 

2. Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 
ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɤɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 (ɪɟɞ. 
ɨɬ 16.08.2016)): M = N∙୯ଵ଴଴% ∙ ρ, ɬ                                                                                               (7.2) 

ɝɞɟ  N − ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (804 ɬ); q − ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (q =1,0%); ρ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (ρ =2,0 ɬ/ɦ3). M = N∙୯ଵ଴଴% = ଼଴ଷ∙ଵ,଴ଵ଴଴% ∙ ʹ,Ͳ = Ͷ,Ͳʹ ˕. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 89487 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 4,02 ɬ 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. 

7.6 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

 ɋɛɪɨɫɨɦ    ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
 ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

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

 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: 
 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
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 Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
 Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
 ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

8.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
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 ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ 
ɫɨɫɬɨɹɧɢɹ ȽɌɋ ɫɨɫɬɚɜɥɹɟɬɫɹ ɞɟɤɥɚɪɚɰɢɹ 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. 

8.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɪɚɛɨɬɧɢɤɨɜ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ 

8.2.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

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; 
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 ɍɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ»; 
 ɉɨɥɨɠɟɧɢɹ ɨ ɋɍɈɌ»; 
 ɊȾ 153-34.0-03.301-00 - «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
 ɗɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 
 Ⱦɪɭɝɢɟ 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 ɩɪɢɜɟɫɬɢ ɢɥɢ 
ɩɪɢɜɟɥɨ ɤ ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, 
ɩɨɠɚɪɚɦ, ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 

8.2.2 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɞɚɱ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ 
ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɫɬɪɭɤɬɭɪɧɨɝɨ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ. 

ɋɥɭɠɛɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɜɵɩɨɥɧɹɟɬ ɡɚɞɚɱɢ: 
 Ɉɫɭɳɟɫɬɜɥɹɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ 

ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɨɛɴɟɤɬɚɯ; 

 Ɉɫɭɳɟɫɬɜɥɹɬɶ ɬɟɯɧɢɱɟɫɤɢɣ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɧɚɞɡɨɪ ɡɚ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

 Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
 Ɉɫɭɳɟɫɬɜɥɹɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɨɪɝɚɧɢɡɚɰɢɟɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɢ ɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɫɬɚɧɰɢɢ ɩɪɢ ɢɫɩɨɥɧɟɧɢɢ ɫɜɨɢɯ ɫɥɭɠɟɛɧɵɯ ɨɛɹɡɚɧɧɨɫɬɟɣ 
ɞɨɥɠɧɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ. Ⱦɨɥɠɧɨɫɬɧɚɹ 
ɢɧɫɬɪɭɤɰɢɹ – ɷɬɨ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ–ɩɪɚɜɨɜɨɣ ɞɨɤɭɦɟɧɬ, ɜ ɤɨɬɨɪɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɨɫɧɨɜɧɵɟ ɮɭɧɤɰɢɢ, ɨɛɹɡɚɧɧɨɫɬɢ, ɩɪɚɜɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɚ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɢɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɨɥɠɧɨɫɬɢ. 

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

 ȽɈɋɌ 12.0.230–2007 Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ «ɋɢɫɬɟɦɚ 
ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ» ɉɪɢɤɚɡ Ɋɨɫɬɟɯɪɟɝɭɥɢɪɨɜɚɧɢɹ ɨɬ 10.07.2007 N 169–ɫɬ (ɪɟɞ. ɨɬ 
31.10.2013); 

 ɊȾ 153–34.0–03.301–00. – «ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ»; 
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 «ɉɪɚɜɢɥɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ» 
ɩɪɢɤɚɡ ɦɢɧɢɫɬɟɪɫɬɜɚ ɬɪɭɞɚ ɢ ɫɨɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɊɎ ɨɬ 15.12.2020 №903ɧ; 

 Ⱦɪɭɝɢɟ 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 ɩɪɢɜɟɫɬɢ ɤ 
ɧɟɫɱɚɫɬɧɵɦ ɫɥɭɱɚɹɦ, ɡɚɛɨɥɟɜɚɧɢɹɦ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚɜɚɪɢɹɦ, ɩɨɠɚɪɚɦ, 
ɦɚɬɟɪɢɚɥɶɧɨɦɭ ɢ ɦɨɪɚɥɶɧɨɦɭ ɭɳɟɪɛɭ. 

ɇɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ–ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ 
ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ – ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɪɨɫɬ 
ɩɪɢɛɵɥɢ, ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ: ɡɚ ɪɚɛɨɬɭ ɫ ɜɪɟɞɧɵɦɢ 
ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ, ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ 
ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ. Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ–ɬɟɯɧɢɱɟɫɤɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɭɞɚ». 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ Ƚɗɋ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ 
ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ 
ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. ȼɫɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɱɚɫɬɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɛɵɬɶ ɜɨɡɧɢɤɧɭɬɶ 
ɧɚɩɪɹɠɟɧɢɟ ɜɫɥɟɞɫɬɜɢɟ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɧɭɥɟɧɵ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɊȾ 153–34–03.205–2001 «ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ȽɌɋ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ». 

ɉɪɢ ɪɚɫɩɨɥɨɠɟɧɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɫ ɛɨɥɶɲɢɦɢ ɬɨɤɚɦɢ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɦɟɪɨɩɪɢɹɬɢɹ: 

 ȼɨɤɪɭɝ ɡɞɚɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɫɬɟɧ ɧɚ ɝɥɭɛɢɧɟ 1 ɦ ɞɨɥɠɟɧ ɛɵɬɶ 
ɩɪɨɥɨɠɟɧ ɩɪɨɜɨɞɧɢɤ, ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɡɚɡɟɦɥɹɸɳɢɦɢ ɩɪɨɜɨɞɧɢɤɚɦɢ ɜɧɭɬɪɢ 
ɡɞɚɧɢɹ, ɚ ɭ ɜɯɨɞɨɜ ɢ ɜɴɟɡɞɨɜ ɜ ɡɞɚɧɢɹ ɞɨɥɠɧɨ ɛɵɬɶ ɜɵɩɨɥɧɟɧɨ ɜɵɪɚɜɧɢɜɚɧɢɟ 
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ɩɨɬɟɧɰɢɚɥɨɜ ɩɭɬɟɦ ɩɪɨɤɥɚɞɤɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɩɨɥɨɫ ɫ ɩɨɫɬɟɩɟɧɧɵɦ 
ɡɚɝɥɭɛɥɟɧɢɟɦ; 

 ȼɫɟ ɩɪɢɥɟɝɚɸɳɢɟ ɡɞɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɜ ɨɛɳɢɣ ɤɨɧɬɭɪ 
ɡɚɡɟɦɥɟɧɢɹ; 

 Ⱦɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɜɵɪɚɜɧɢɜɚɧɢɸ ɩɨɬɟɧɰɢɚɥɨɜ ɜɧɭɬɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ; 

 ȼɨɤɪɭɝ ɡɞɚɧɢɣ ɫɥɟɞɭɟɬ ɭɫɬɪɚɢɜɚɬɶ ɚɫɮɚɥɶɬɢɪɨɜɚɧɢɟ ɨɬɦɨɫɬɤɢ 
ɲɢɪɢɧɨɣ 1–1,5 ɦ. 

Ɍɚɤ ɤɚɤ ɬɨɤɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɭɫɬɚɧɨɜɤɚɯ ɢɦɟɸɬ ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ, ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɬɟɪɦɢɱɟɫɤɚɹ 
ɫɬɨɣɤɨɫɬɶ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ. ɋɟɱɟɧɢɹ ɡɚɡɟɦɥɹɸɳɢɯ ɩɪɨɜɨɞɧɢɤɨɜ 
ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɛɪɚɧɵ ɬɚɤ, ɱɬɨɛɵ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɩɨ ɧɢɦ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɬɟɦɩɟɪɚɬɭɪɚ ɢɯ ɡɚ ɜɪɟɦɹ, ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɨɫɧɨɜɧɨɣ ɡɚɳɢɬɵ ɧɟ ɩɪɟɜɵɫɢɥɚ ɞɨɩɭɫɬɢɦɨɣ (400 ⸰ɋ). 

ɇɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

8.2.3 Ɉɛɴɟɤɬɵ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ 

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
 ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
 ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
 ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ; 
 ɩɨɞɩɭɥɶɬɨɜɵɟ, ɩɨɞɳɢɬɨɜɵɟ ɩɨɦɟɳɟɧɢɹ. 

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 ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, 
ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ 
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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. 

8.2.4 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 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.  
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10. Ɂɚɩɪɟɳɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɦɟɳɟɧɢɹɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 
ɤɭɪɢɬɶ, ɯɪɚɧɢɬɶ ɤɢɫɥɨɬɵ ɢ ɳɟɥɨɱɢ ɜ ɤɨɥɢɱɟɫɬɜɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɨɞɧɨɫɦɟɧɧɭɸ 
ɩɨɬɪɟɛɧɨɫɬɶ, ɨɫɬɚɜɥɹɬɶ ɫɩɟɰɨɞɟɠɞɭ, ɩɨɫɬɨɪɨɧɧɢɟ ɩɪɟɞɦɟɬɵ ɢ ɫɝɨɪɚɟɦɵɟ 
ɦɚɬɟɪɢɚɥɵ. 

9 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

9.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱦɚɧɧɵɟ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱёɬɨɜ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ 
ɩɨɫɬɨɹɧɧɨɦ ɨɛɴɟɦɟ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɨɥɭɱɟɧɧɚɹ ɜɵɪɭɱɤɚ ɜɨɡɪɚɫɬɚɟɬ. ɗɬɨ 
ɫɜɹɡɚɧɨ ɩɪɟɠɞɟ ɜɫɟɝɨ ɫ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 240,00 240,00 240,00 240,00 240,00 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4575 4575 4575 4575 4575 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 1098000 1098000 1098000 1098000 1098000 
Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 

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

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬɱ 10980 10980 10980 10980 10980 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 1087020 1087020 1087020 1087020 1087020 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/Ɇȼɬɱ 1206,00 1235,00 1262,00 1289,00 1318,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 109,25 111,87 114,32 116,76 119,39 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 16,66 17,07 17,44 17,81 18,21 

9.2 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». 
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ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟ-
ɫɪɨɱɧɭɸ 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 9.2. 

Ɍɚɛɥɢɰɚ 9.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 61,25 

ɉɪɨɱɢɟ 274,0 65,76 

ɂɬɨɝɨ ɩɨ Ƚɗɋ  127,01 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ 
ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.3. 
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Ɍɚɛɥɢɰɟ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 1-5 6-15 16-25 ɛɨɥɟɟ 25 

ȼɟɥɢɱɢɧɚ, % 0,06 0,09 0,14 0,2 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 9.4. 

Ɍɚɛɥɢɰɚ 9.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 32,49 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 2,27 
ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬɱ 0,66 
ɂɬɨɝɨ  35,43 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 9.5. 

Ɍɚɛɥɢɰɚ 9.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2026 2027 2028 2029 2030 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 142,76 239,85 299,96 360,83 360,83 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ, 
ɦɥɧ.ɪɭɛ. 24,27 39,53 53,61 64,64 61,00 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɦɥɧ.ɪɭɛ. 127,01 127,01 127,01 127,01 127,01 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ, 
ɦɥɧ.ɪɭɛ. 

1,49 3,73 5,21 6,49 6,49 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ, 
ɦɥɧ.ɪɭɛ. 

35,43 35,43 35,43 35,43 35,43 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɦɥɧ.ɪɭɛ. 9,12 9,95 9,95 9,95 9,95 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 340,07 455,51 531,16 604,35 600,72 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɭɸ ɱɚɫɬɶ ɡɚɬɪɚɬ 
ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɡɚɧɢɦɚɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
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Ɋɢɫɭɧɨɤ 9.1– ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

ɂɡ ɪɢɫɭɧɤɚ 9.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɪɨɰɟɧɬɧɨɦ ɫɨɨɬɧɨɲɟɧɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɚɧɚɥɨɝɢɱɧɵɣ ɫ ɬɚɛɥɢɰɟɣ 9.5 ɜɵɜɨɞ. Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɡɚɧɢɦɚɸɬ 
ɥɢɞɢɪɭɸɳɭɸ ɩɨɡɢɰɢɸ (42 %), ɫɥɟɞɨɦ ɢɞɭɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ (37 %) ɢ 
ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ (10 %). 

9.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 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 9.6. 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɧɚɥɨɝɨɜɵɟ ɨɬɱɢɫɥɟɧɢɹ 
ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ (ɇȾɋ). 
ȼɢɞɧɨ, ɱɬɨ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫɨɫɬɚɜɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɪɚɫɯɨɞɨɜ Ƚɗɋ. 
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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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Ɍɚɛɥɢɰɚ 9.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 2032 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 351,08 341,82 356,69 368,17 373,56 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 80,38 161,45 469,91 479,80 285,47 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 18,37 15,67 12,70 12,70 12,70 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 109,64 146,08 135,46 127,52 130,14 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 559,46 665,02 974,76 988,20 801,89 

9.4 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 9.7. 

Ɍɚɛɥɢɰɚ 9.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2026 2027 2028 2029 2030 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2151,7 2203,1 2255,0 2302,7 2353,8 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 340,1 455,5 531,2 604,4 600,7 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 2141,7 2193,2 2245,1 2292,7 2343,9 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1860,7 1783,9 1744,0 1719,6 1789,7 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 261,5 356,8 348,8 343,9 357,9 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1599,2 1427,1 1395,2 1375,6 1431,7 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20,0 20,0 20,0 20,0 20,0 

 
ȼ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɝɨɞɨɜɨɣ ɩɪɢɛɵɥɢ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɭɱɤɢ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɟɤɭɳɢɟ 
ɪɚɫɯɨɞɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɫɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɨɣ. 

Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɨɰɟɧɢɜɚɟɬɫɹ ɝɪɚɮɢɤɨɦ Ʉɷɲ-Ɏɥɨ. ɂɡɨɛɪɚɡɢɦ ɧɚ 
ɝɪɚɮɢɤɟ ɭɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɩɪɨɟɤɬɚ, ɝɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 
9.2. 
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Ɋɢɫɭɧɨɤ 9.2 – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ, ɫ ɧɚɱɚɥɚ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ 
ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɧ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ 
ɪɚɛɨɬɚɦɢ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɩɥɨɬɶ ɞɨ 2028 ɝɨɞɚ. ɋ ɧɚɱɚɥɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɟ ɩɟɪɟɯɨɞɢɬ ɜ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 
ɧɚɩɪɚɜɥɟɧɢɟ, ɤɚɤ ɷɬɨ ɨɠɢɞɚɥɨɫɶ, ɩɨɫɤɨɥɶɤɭ ɡɚɬɪɚɬɵ ɩɪɟɜɵɲɚɸɬ ɞɨɯɨɞɵ. 
ɇɚɱɢɧɚɹ ɫ 2029 ɝɨɞɚ ɩɨ ɩɪɨɟɤɬɭ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɱɢɧɚɟɬ 
ɫɨɤɪɚɳɚɬɶɫɹ ɢ ɤ 2034 ɝɨɞɭ ɫɬɚɧɨɜɢɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ. ɉɨɫɥɟ ɞɨɯɨɞɵ ɧɚɱɢɧɚɸɬ 
ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

9.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ, ɫɨɝɥɚɫɧɨ 
ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ. 

9.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ; 
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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 08.02.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 
ɥɟɬ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɋɚɫɱɟɬɵ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1 ɤɜɚɪɬɚɥ 2022 ɝɨɞɚ ɛɟɡ ɭɱɟɬɚ ɝɟɨɩɨɥɢɬɢɱɟɫɤɢɯ 
ɢɡɦɟɧɟɧɢɣ ɩɨɫɥɟ 24 ɮɟɜɪɚɥɹ 2022 ɝɨɞɚ. 

2) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

9.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 
ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.8. 

Ɍɚɛɥɢɰɚ 9.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ƚɵɧɵɦ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 150 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 546,5 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,09 

ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 12,46 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬɱ 0,35 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 75098,5 
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9.5.3 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 9.9.  

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɨɛɟɫɩɟɱɢɬ ɪɟɝɭɥɹɪɧɨɟ ɩɨɫɬɭɩɥɟɧɢɟ 
ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ. ɋ ɦɨɦɟɧɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɞɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɭɬ. 

Ɍɚɛɥɢɰɚ 9.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 18,4 18,4 254,3 375,9 449,8 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.ɪɭɛ 0,1 1,2 45,6 65,4 109,6 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.ɪɭɛ 18,4 19,6 299,9 441,4 559,5 

9.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɐɟɧɚ ɫɛɵɬɚ; 
ɛ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
ɜ) Ɉɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ. 

ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
ɇɚ ɪɢɫɭɧɤɟ 9.3 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɜɟɥɢɱɟɧɢɹ 

ɰɟɧɵ ɫɛɵɬɚ. 
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Ɋɢɫɭɧɨɤ 9.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɜɵɲɟ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ 
ɫɛɵɬɚ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ NVP, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɫɥɟɠɢɜɚɟɬɫɹ ɩɪɹɦɚɹ ɡɚɜɢɫɢɦɨɫɬɶ 
ɦɟɠɞɭ ɰɟɧɨɣ ɫɛɵɬɚ ɢ ɩɨɤɚɡɚɬɟɥɹ NPV. 

ɇɚ ɪɢɫɭɧɤɟ 9.4 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

 
Ɋɢɫɭɧɨɤ 9.4 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  
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ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɵɲɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɱɢɫɬɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɡɚɜɢɫɢɬ ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɛɭɞɟɬ ɭɦɟɧɶɲɚɬɶɫɹ. 

ɇɚ ɪɢɫɭɧɤɟ 9.5 ɩɪɟɞɫɬɚɜɥɟɧɨ ɢɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ 
ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 

 
Ɋɢɫɭɧɨɤ 9.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɝɪɚɮɢɤɭ ɜɵɲɟ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ 
ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ ɜɥɟɱёɬ ɡɚ ɫɨɛɨɣ ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ:  

1) ɍɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ; 
2) ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 
3) ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɨɜ ɢɧɜɟɫɬɢɰɢɣ. 

10 ɋɢɫɬɟɦɚ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ 

10.1 ȼɚɪɢɚɧɬɵ ɫɯɟɦ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ Ƚɗɋ ɢ ɤɨɥɢɱɟɫɬɜɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɹɸɬɫɹ 
ɝɪɭɩɩɨɜɵɟ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ ɜɨɞɵ. 

Ⱦɥɹ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ ɜɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɜɨɞɨɩɪɢɟɦɧɵɟ 
ɟɦɤɨɫɬɢ ɢ ɩɨɦɟɳɟɧɢɹ ɞɥɹ ɧɚɫɨɫɧɵɯ ɭɫɬɚɧɨɜɨɤ. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɦɚɲɢɧ ɢ 
ɞɪɟɧɚɠɧɵɯ ɤɨɥɨɞɰɟɜ ɪɚɡɦɟɳɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɩɨɞɜɨɞɧɨɣ 
ɱɚɫɬɢ ɡɞɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ. ȼ ɡɞɚɧɢɹɯ ɫ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ 
ɦɟɧɟɟ ɱɟɬɵɪɟɯ, ɢɦɟɸɳɢɯ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ, ɜ ɤɚɱɟɫɬɜɟ ɜɨɞɨɩɪɢɟɦɧɵɯ 
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ɟɦɤɨɫɬɟɣ ɦɨɝɭɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɬɪɭɛɵ ɛɨɥɶɲɨɝɨ ɞɢɚɦɟɬɪɚ 
ɢɥɢ ɤɨɥɨɞɰɵ, ɬɚɤɠɟ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɢɠɟ ɞɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. 

ɋɭɳɟɫɬɜɭɟɬ ɩɹɬɶ ɫɯɟɦ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɪɚɡɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɪɚɡɥɢɱɧɵɦ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ: 

1. Ɉɫɭɲɟɧɢɟ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ;  
2. Ɉɫɭɲɟɧɢɟ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ; 
3. Ɉɬɤɚɱɤɚ ɩɟɪɟɧɨɫɧɵɦ ɧɚɫɨɫɨɦ; 
4. Ɉɫɭɲɟɧɢɟ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɟɣ (ɦɨɤɪɨɣ ɩɨɬɟɪɧɨɣ) ɢ ɨɛɳɟɣ ɧɚɫɨɫɧɨɣ;  
5. Ɉɫɭɲɟɧɢɟ ɫɨ ɫɛɨɪɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɛɳɟɣ ɟɦɤɨɫɬɶɸ. 

10.1.1 Ɉɫɭɲɟɧɢɟ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ 

ɇɚ Ƚɗɋ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɢ ɧɟɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɚɝɪɟɝɚɬɨɜ ɞɨɩɭɫɬɢɦɨ 
ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦɵ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 
10.1, ɝɞɟ ɧɚ ɤɚɠɞɭɸ ɬɭɪɛɢɧɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɧɚɫɨɫ. 

 
Ɋɢɫɭɧɨɤ 10.1 – ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫ ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɧɚɫɨɫɚɦɢ 

Ɍɚɤɚɹ ɫɯɟɦɚ ɬɪɟɛɭɟɬ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɧɚɫɨɫɨɜ ɫ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɣ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɪɟɞɫɬɜ 
ɨɬɤɚɱɤɢ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɟɟ ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ. 

10.1.2 Ɉɫɭɲɟɧɢɟ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɇɚ ɪɢɫɭɧɤɟ 10.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ. 
Ɉɬɥɢɱɢɟ ɷɬɨɣ ɫɢɫɬɟɦɵ ɨɬ ɫɢɫɬɟɦɵ ɫ ɨɞɧɢɦ ɧɚɫɨɫɨɦ ɜ ɬɨɦ, ɱɬɨ ɜɵɩɨɥɧɹɟɬɫɹ 
ɰɟɧɬɪɚɥɢɡɚɰɢɹ ɧɚɫɨɫɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬ.ɟ. ɧɚɫɨɫɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɬɤɚɱɤɢ 
ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɨɞɧɨɦ ɩɨɦɟɳɟɧɢɢ, ɱɟɦ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɧɚɫɨɫɨɜ:  
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ɚ) ɩɪɢɦɟɧɟɧɢɟ ɩɪɢ ɨɬɤɚɱɤɟ ɧɟ ɨɞɧɨɝɨ ɧɚɫɨɫɚ, ɚ ɧɟɫɤɨɥɶɤɢɯ;  
ɛ) ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɢɥɢ ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ ɨɞɧɨɝɨ ɧɚɫɨɫɚ ɜɨɡɦɨɠɟɧ ɜɜɨɞ 

ɜ ɪɚɛɨɬɭ ɞɪɭɝɨɝɨ.  

 
Ɋɢɫɭɧɨɤ 10.2 – ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫ ɰɟɧɬɪɚɥɶɧɨɣ ɧɚɫɨɫɧɨɣ 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ 
ɤɨɥɥɟɤɬɨɪɚ, ɨɛɴɟɞɢɧɹɸɳɟɝɨ ɩɪɨɬɨɱɧɵɟ ɱɚɫɬɢ ɚɝɪɟɝɚɬɨɜ, ɧɚɩɪɢɦɟɪ, ɩɪɢ 
ɡɚɫɨɪɟɧɢɢ. ɗɬɚ ɫɢɫɬɟɦɚ ɧɚɲɥɚ ɩɪɢɦɟɧɟɧɢɟ ɬɚɤɠɟ ɧɚ ɧɟɛɨɥɶɲɢɯ Ƚɗɋ. 

10.1.3 Ɉɬɤɚɱɤɚ ɩɟɪɟɧɨɫɧɵɦ ɧɚɫɨɫɨɦ 

ɗɬɚ ɫɯɟɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 10.3, ɬɚɤɠɟ ɩɪɢɦɟɧɢɦɚ ɧɚ 
ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɫ ɧɟɛɨɥɶɲɢɦɢ ɨɛɴɟɦɚɦɢ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɨɛɴɟɦɚɦɢ 
ɨɬɤɚɱɢɜɚɟɦɨɣ ɜɨɞɵ ɢ ɹɜɥɹɟɬɫɹ ɫɢɫɬɟɦɨɣ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɯɟɦ ɫ ɨɞɧɢɦ ɧɚɫɨɫɨɦ 
ɢɥɢ ɫ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɧɚɫɨɫɧɨɣ. 

 
Ɋɢɫɭɧɨɤ 10.3 – ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɟɪɟɧɨɫɧɨɝɨ ɧɚɫɨɫɚ 

ɇɟɞɨɫɬɚɬɤɨɦ ɷɬɨɣ ɫɢɫɬɟɦɵ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɨɧɚ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɚɝɪɟɝɚɬɚɯ 
ɧɟɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɢ ɩɪɢ ɧɟɛɨɥɶɲɨɦ ɢɯ ɤɨɥɢɱɟɫɬɜɟ. 
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10.1.4 Ɉɫɭɲɟɧɢɟ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɟɣ («ɦɨɤɪɨɣ» ɩɨɬɟɪɧɨɣ) ɢ ɨɛɳɟɣ 
ɧɚɫɨɫɧɨɣ 

ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɟɣ ɢ ɨɛɳɟɣ ɧɚɫɨɫɧɨɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 10.4. ɗɬɚ ɫɢɫɬɟɦɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ «ɦɨɤɪɨɣ» ɩɨɬɟɪɧɵ, ɤɨɬɨɪɚɹ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɜɟɫɶ ɦɚɲɢɧɧɵɣ ɡɚɥ ɩɪɢɟɦɧɵɣ ɤɨɥɥɟɤɬɨɪ, 
ɩɪɨɥɨɠɟɧɧɵɣ ɜ ɛɟɬɨɧɧɨɦ ɦɚɫɫɢɜɟ ɡɞɚɧɢɹ Ƚɗɋ ɧɚ ɟɝɨ ɧɢɠɧɢɯ ɨɬɦɟɬɤɚɯ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɞɜɨɞ ɜɨɞɵ ɢɡ ɨɫɭɲɚɟɦɨɝɨ ɚɝɪɟɝɚɬɚ.  

 
Ɋɢɫɭɧɨɤ 10.4 – ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɟɣ ɢ ɨɛɳɟɣ ɧɚɫɨɫɧɨɣ 

10.1.5 Ɉɫɭɲɟɧɢɟ ɫɨ ɫɛɨɪɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɛɳɟɣ ɟɦɤɨɫɬɶɸ 

Ⱦɚɧɧɚɹ ɫɢɫɬɟɦɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 10.5, ɹɜɥɹɟɬɫɹ ɚɧɚɥɨɝɨɦ 
ɫɢɫɬɟɦɵ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɣ ɢ ɨɛɳɟɣ ɧɚɫɨɫɧɨɣ, ɬɨɥɶɤɨ ɜ ɷɬɨɣ ɫɢɫɬɟɦɟ ɜɦɟɫɬɨ 
ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɢ («ɦɨɤɪɨɣ» ɩɨɬɟɪɧɵ) ɢɦɟɟɬɫɹ ɩɪɨɯɨɞɧɨɣ ɩɪɢɟɦɧɵɣ ɤɨɥɥɟɤɬɨɪ. 

 
Ɋɢɫɭɧɨɤ 10.5 – ɋɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫɨ ɫɛɨɪɧɵɦ ɤɨɥɥɟɤɬɨɪɨɦ ɢ ɨɛɳɟɣ ɟɦɤɨɫɬɶɸ 
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10.2 Ɋɚɡɪɚɛɨɬɤɚ ɫɯɟɦɵ ɢ ɜɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɛɵɥɚ ɪɚɫɫɦɨɬɪɟɧɚ ɢ 
ɪɚɡɪɚɛɨɬɚɧɚ ɫɯɟɦɚ ɨɫɭɲɟɧɢɹ ɫɨ ɫɥɢɜɧɨɣ ɝɚɥɟɪɟɣ ɢ ɨɛɳɟɣ ɧɚɫɨɫɧɨɣ, 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɳɚɹ ɧɚɥɢɱɢɟ ɩɪɢɟɦɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɜɟɫɶ 
ɦɚɲɢɧɧɵɣ ɡɚɥ ɞɨ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɜ ɛɟɬɨɧɧɨɦ ɦɚɫɫɢɜɟ ɡɞɚɧɢɹ Ƚɗɋ ɧɚ ɟɝɨ 
ɧɢɠɧɢɯ ɨɬɦɟɬɤɚɯ. ɇɚɩɨɪɧɵɟ ɨɬɜɨɞɹɳɢɟ ɥɢɧɢɢ ɨɬ ɧɚɫɨɫɨɜ ɨɛɵɱɧɨ ɜɵɜɨɞɹɬɫɹ ɜ 
ɧɢɠɧɢɣ ɛɶɟɮ. 

ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɞɥɢɬɟɥɶɧɨɫɬɶ ɨɬɤɚɱɤɢ 
ɫɨɫɬɚɜɥɹɥɚ 4 – 8 ɱ. 

10.2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 
ɚ) Ɉɬɤɚɱɢɜɚɟɦɵɣ ɨɛɴɟɦ ɜɨɞɵ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧ – 650 ɦ3. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ ɜɨɞɵ, ɩɨɞɥɟɠɚɳɟɝɨ ɨɬɤɚɱɤɟ ɢɡ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɛɵɥɚ 
ɩɨɫɬɪɨɟɧɚ ɦɨɞɟɥɶ ɬɭɪɛɢɧɵ ɜ 3D ɩɪɨɝɪɚɦɦɟ; 

ɛ) Ɋɚɫɱɟɬɧɵɣ ɩɪɢɬɨɤ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɹ ɡɚɬɜɨɪɨɜ – 35 ɦ3/ɱɚɫ.  
ɜ) ɇɨɪɦɚɬɢɜɧɨɟ ɜɪɟɦɹ ɨɬɤɚɱɤɢ – ɧɟ ɛɨɥɟɟ 6 ɱɚɫɨɜ; 
ɝ) Ɉɬɤɚɱɤɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜɫɟɦɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɧɚɫɨɫɚɦɢ. 
ɞ) Ⱦɨɥɠɟɧ ɛɵɬɶ ɪɟɡɟɪɜɧɵɣ ɧɚɫɨɫ 

ɂɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɞɚɧɧɵɯ, ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɜɵɛɨɪ ɧɚɫɨɫɚ ɧɚ 100 ɦ3/ɱɚɫ. ɇɚɩɨɪ ɧɚɫɨɫɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɢɫɯɨɞɹ ɢɡ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɢ ɷɦɩɢɪɢɱɟɫɤɨɣ ɩɪɢɛɚɜɤɢ (ɞɢɧɚɦɢɱɟɫɤɢɟ ɩɨɬɟɪɢ). 

10.2.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ 

Ɋɚɫɱɟɬ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɱɚɫɬɟɣ:  
1) ɋɬɚɬɢɱɟɫɤɢɯ (ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ) ɩɨɬɟɪɶ. Ɂɚɜɢɫɢɬ ɨɬ ɨɬɦɟɬɨɤ; 
2) Ⱦɢɧɚɦɢɱɟɫɤɢɯ ɩɨɬɟɪɶ. Ɂɚɜɢɫɢɬ ɨɬ ɤɜɚɞɪɚɬɚ ɫɤɨɪɨɫɬɢ. 

Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɢɬɟɪɚɬɢɜɧɵɣ ɩɪɨɰɟɫɫ.  ȼ ɧɚɱɚɥɟ ɤɨɬɨɪɨɝɨ 
ɡɚɞɚɟɬɫɹ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɞɢɚɦɟɬɪ ɩɚɬɪɭɛɤɨɜ ɧɚɫɨɫɚ, ɤɨɬɨɪɵɟ 
ɭɬɨɱɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɪɚɫɱɟɬɚ. 

Ⱦɥɹ ɭɫɬɚɧɨɜɢɜɲɟɝɨɫɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɟɪɠɚɧɵ 
ɛɚɥɚɧɫɵ ɩɨɞɚɱɢ ɢ ɧɚɩɨɪɨɜ ɢɫɬɨɱɧɢɤɚ ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɫɚɦɨɬɟɱɧɨɣ 
ɫɢɫɬɟɦɵ ɪɚɫɩɨɥɚɝɚɟɦɵɦ ɞɚɜɥɟɧɢɟɦ (ɧɚɩɨɪɨɦ), ɬ.ɟ. ɪɚɡɧɨɫɬɶɸ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ 
ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɨɜ Ƚɗɋ ɢ ɢɯ ɤɨɥɟɛɚɧɢɹɦɢ; ɞɥɹ ɧɚɫɨɫɧɨɣ ɢ ɷɠɟɤɬɨɪɧɨɣ ɫɢɫɬɟɦ – 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɧɚɫɨɫɨɜ ɢɥɢ ɷɠɟɤɬɨɪɨɜ ɢ ɤɨɥɟɛɚɧɢɹɦɢ ɭɪɨɜɧɹ ɜ ɜɨɞɨɟɦɚɯ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɟɬɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɶɸ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ (ɩɨɬɟɪɶ ɞɚɜɥɟɧɢɹ) ɨɬ ɩɨɞɚɱɢ ɜɨɞɵ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɪɚɛɨɬɵ 
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ɤɚɠɞɨɝɨ ɢɡ ɩɨɬɪɟɛɢɬɟɥɟɣ. ɉɪɢ ɞɚɧɧɨɣ ɩɨɞɚɱɟ ɧɟɨɛɯɨɞɢɦɨɟ ɞɚɜɥɟɧɢɟ ɜ ɫɢɫɬɟɦɟ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɨɫɬɶɸ ɡɧɚɱɟɧɢɣ ɭɞɟɥɶɧɨɣ ɷɧɟɪɝɢɢ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɫɟɬɢ ɢ 
ɩɨɬɟɪɹɦɢ ɷɧɟɪɝɢɢ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɩɭɬɢ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɨɬ 
ɩɨɜɟɪɯɧɨɫɬɢ ɜɨɞɨɡɚɛɨɪɚ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ ɜɵɛɪɨɫɚ ɨɬɪɚɛɨɬɚɧɧɨɣ ɜɨɞɵ. 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɟɬɢ, ɤɚɤ ɢɡɜɟɫɬɧɨ ɢɡ ɡɚɤɨɧɨɜ ɝɢɞɪɚɜɥɢɤɢ, 
ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɤɜɚɞɪɚɬɭ ɫɤɨɪɨɫɬɢ, ɚ ɡɧɚɱɢɬ, ɢ ɤɜɚɞɪɚɬɭ ɩɨɞɚɱɢ.  ℎ =  ∙ 𝜗మଶ௚,                                                                                                      (10.1) 

ɝɞɟ  ℎ − ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ  ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɦ.ɜ.ɫɬ.; 
 − ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 𝜗 − ɫɤɨɪɨɫɬɶ ɜɨɞɵ, ɦ/ɫ; ݃ = ͻ,ͺͳ – ɭɪɚɜɧɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ 
ɜɧɭɬɪɟɧɧɟɝɨ ɞɢɚɦɟɬɪɚ ɦɨɠɧɨ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ ɮɨɪɦɭɥɟ: 

௟ = ݇ ∙ ௅ௗ,                                                                                                          (10.2) 

ɝɞɟ  ݇ − ɨɩɵɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ; ݀ − ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦ; ܮ − ɞɥɢɧɚ ɬɪɭɛɵ, ɦ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɩɚɞɟɧɢɹ ɧɚɩɨɪɚ ɧɚ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɹɯ ɜ ɮɨɪɦɭɥɭ (10.1) 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɬɚɜɥɹɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ˏ . Ʉɨɬɨɪɵɟ ɦɨɠɧɨ ɛɪɚɬɶ ɢɡ 
ɬɚɛɥɢɱɧɵɯ ɞɚɧɧɵɯ, ɥɢɛɨ ɪɚɫɫɱɢɬɵɜɚɹ ɩɨ ɮɨɪɦɭɥɚɦ. 

Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɞɥɹ ɞɜɭɯ 
ɭɱɚɫɬɤɨɜ ɫɯɟɦɵ, ɩɨɤɚɡɚɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 10.6, ɨɧ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ 
10.1. 
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Ɋɢɫɭɧɨɤ 10.6 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ 
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Ɍɚɛɥɢɰɚ 10.1 – Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɬɟɪɶ 

Ⱦɢɚɦɟɬɪ 
ɬɪɭɛɨɩɪɨɜɨɞ

ɚ d, ɦɦ 

Ɋɚɫɯɨɞ Q, 
ɦ3/ɱɚɫ 

Ɋɚɫɯɨɞ Q, 
ɦ3/ɫɟɤ 

ɋɤɨɪɨɫɬɶ 𝝑, ɦ/ɫɟɤ 

Ⱦɥɢɧɚ 
ɬɪɭɛɨɩɪɨɜɨ

ɞɚ L , ɦ 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɦɟɫɬɧɵɯ ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ ɩɨ ɞɥɢɧɟ ɬɪɭɛɨɩɪɨɜɨɞɚ 

  
 

𝝑૛૛ࢍ, ɦ 
ܐ∆ =  ∙ 𝛝૛૛܏ , 

ɦ 
 Ɂɚɬɜɨɪ 

Ɉɛɪ.ɤɥɚɩɚ
ɧ 

ȼɵɯɨɞ ɢɡ 
ɬɪɭɛɵ  = 

1,0 
 = L 

I ɭɱɚɫɬɨɤ 

Ʌɢɧɢɹ ɧɚɫɨɫɚ 

100 100,00 0,028 3,54 20,00 0,34 1,50 - 4,09 5,93 0,6382 3,78 

Ʉɨɥɥɟɤɬɨɪ (ɪɚɛɨɬɚ 1-ɝɨ ɧɚɫɨɫɚ) 

150 235,00 0,065 3,70 25,00 - 1,50 1,00 3,07 5,57 0,6962 3,88 

II ɭɱɚɫɬɨɤ 

Ʌɢɧɢɹ ɧɚɫɨɫɚ ɨɬɤɚɱɤɢ ɩɪɨɬɟɱɟɤ 

65 35,00 0,010 2,93 20,00 0,44 1,50 - 7,06 9,00 0,4380 3,94 

Ʉɨɥɥɟɤɬɨɪ ɧɚ ɨɬɤɚɱɤɟ ɩɪɨɬɟɱɟɤ 

150 35,00 0,010 0,55 25,00 - 1,50 1,00 3,60 6,10 0,0154 0,09 

ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɩɪɢ ɪɚɛɨɬɟ 1-ɝɨ ɧɚɫɨɫɚ 100 ɦ3/ɱɚɫ – 7,95 ɦ (∆ℎଵ = ∆ℎˎˋː.ː˃˔ˑ˔˃ + ∆ℎˍˑˎ.ଵ−ˆˑ ː˃˔. = ͵,͹ͺ + ͵,ͺͺ = ͹,͸͸ ˏሻ; 
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ɋɬɪɨɢɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɢɫɬɟɦɵ, ɤɨɬɨɪɚɹ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɚɪɚɛɨɥɭ, 
ɩɪɨɯɨɞɹɳɭɸ ɱɟɪɟɡ ɞɜɟ ɬɨɱɤɢ. 

ɉɟɪɜɚɹ ɬɨɱɤɚ, ɤɨɝɞɚ ܳ = Ͳ, ɚ ܪ˔˕ = ሺʹͷ͸,ͲͲ − ʹ͵͸,ʹ͹ሻ − ሺʹͷ͸,ͲͲ −ʹͷʹ,͵Ͳሻ = ͳ͸,Ͳ͵ ɦ. (ɜ ɷɬɨɣ ɬɨɱɤɟ ɞɢɧɚɦɢɱɟɫɤɢɯ ɩɨɬɟɪɶ ɧɟɬ, ɬ.ɤ. ܳ = Ͳ). 

ȼɬɨɪɚɹ ɬɨɱɤɚ, ɤɨɝɞɚ ɡɚɞɚɧ ɠɟɥɚɟɦɵɣ ɪɚɫɯɨɞ ܳ = ͳͲͲ ˏయ˚˃˔, ɚ ܪ˔˕ = ଵ˕˔ܪ +͹,͸͸ = ʹ͵,͸ͻ ɦ. 
Ⱦɥɹ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɩɚɪɚɛɨɥɵ (ɫɢɫɬɟɦɵ) ܪ˔˕ ɦɨɠɧɨ ɢɫɤɥɸɱɢɬɶ: 

 = ுˇˋːொమ = ଻,ଽହଶ଴଴మ = ͳͻͻ ∙ ͳͲ−଺.                                                                        (10.3) 

ȼɫɟ ɪɚɫɱɟɬɵ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 10.2. 

Ɍɚɛɥɢɰɚ 10.2 – Ɋɚɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ 
Ɋɚɫɯɨɞ, ɦ3/ɱɚɫ ȼ ɪɚɛɨɬɟ 1 ɧɚɫɨɫ 

0 16,03 

10 16,06 

20 16,14 

30 16,28 

40 16,47 

50 16,73 

60 17,03 

70 17,39 

80 17,81 

90 18,28 

100 18,81 

110 19,39 

120 20,03 

130 20,73 

140 21,48 

10.2.3 ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ȼɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɩɨɝɪɭɠɧɵɟ ɞɪɟɧɚɠɧɵɟ ɧɚɫɨɫɵ ɂɪɬɵɲ ɉȾ, ɩɨɝɪɭɠɧɵɟ 
ɮɟɤɚɥɶɧɵɟ ɧɚɫɨɫɵ ɂɪɬɵɲ ɉɎ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ «ȼɡɥёɬ», ɞɪɟɧɚɠɧɵɟ 
ɩɨɝɪɭɠɧɵɟ ɝɪɹɡɟɜɵɟ ɧɚɫɨɫɵ ɤɨɦɩɚɧɢɢ «Grundfos», Flugt ɢ ɩɨɥɶɞɟɪɧɵɟ ɧɚɫɨɫɵ 
ɤɨɦɩɚɧɢɢ «Wilo», ɧɨ ɦɨɞɟɥɢ ɩɨɫɥɟɞɧɟɣ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɧɟ ɩɨɞɨɲɥɢ ɩɨ 
ɩɚɪɚɦɟɬɪɚɦ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɧɚɫɨɫɨɜ ɜɡɹɬɵ ɢɡ ɤɚɬɚɥɨɝɨɜ ɡɚɜɨɞɨɜ-
ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 10.3, ɚ ɬɚɤɠɟ ɧɚɧɟɫɟɧɵ ɧɚ ɝɪɚɮɢɤ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 10.7. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ ɜɵɩɨɥɧɹɟɬɫɹ ɢ ɞɥɹ ɧɚɫɨɫɨɜ ɨɬɤɚɱɤɢ ɩɪɨɬɟɱɟɤ, ɧɨ 
ɞɚɧɧɵɟ ɜɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 10.4, ɚ ɝɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɚ ɪɢɫɭɧɤɟ 10.8. 
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Ɍɚɛɥɢɰɚ 10.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɧɚɫɨɫɨɜ  

Ɋɚɫɯɨɞ, 
ɦ3/ɱɚɫ 

ɇɚɫɨɫɵ 

ɂɪɬɵɲ ɉȾ 
80/160.150-7,5/2 

ɂɪɬɵɲ ɉȾ 
80/125.140-7,5/2 

ɂɪɬɵɲ ɉɎ2 
100/150.150-

7,5/2 

ɂɪɬɵɲ ɉɎ2 
100/260.280-11/2 

ɂɪɬɵɲ ɉɎ2 
125/400-22/6 

ɂɪɬɵɲ ɉɎ2 
100/310.270-11.4 

ɂɪɬɵɲ ɉɎ2 
100/310.245-

7,5.4 

ɂɪɬɵɲ ɉɎ2 
125/315-22/4 

0 27,42 24,06 32,84 29,97 25,70 30,05 22,50 23,92 

10 27,56 24,36 31,79 29,05 25,64 29,10 22,01 23,74 

20 27,52 24,55 30,60 28,15 25,56 28,24 21,24 23,56 

30 27,26 24,60 29,25 27,29 25,44 27,37 20,47 23,39 

40 26,77 24,51 27,75 26,46 25,29 26,43 19,70 23,22 

50 26,01 24,25 26,10 25,66 25,11 25,43 18,90 23,03 

60 24,96 23,82 24,29 24,89 24,89 24,41 17,98 22,84 

70 23,60 23,20 22,33 24,14 24,64 23,39 16,95 22,64 

80 21,89 22,36 20,22 23,43 24,35 22,41 15,84 22,42 

90 19,82 21,31 17,96 22,75 24,03 21,44 14,69 22,18 

100  20,02 15,54 22,10 23,68  13,42 21,92 

110  18,48 12,96 21,48 23,29   21,63 

120  16,68  20,88 22,88   21,32 

130  14,59  20,32 22,42   20,97 

140    19,79 21,94   20,59 
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Ɍɚɛɥɢɰɚ 10.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɧɚɫɨɫɨɜ ɨɬɤɚɱɤɢ ɩɪɨɬɟɱɟɤ 

Ɋɚɫɯɨɞ, 
ɦ3/ɱɚɫ 

ɇɚɫɨɫɵ 

ɂɪɬɵɲ ɉȾ 
65/125-5,5/2 

ɂɪɬɵɲ ɉȾ 
65/160.148-

5,5/2 

ɂɪɬɵɲ ɉȾ 
65/160.135-4/2 

ɂɪɬɵɲ ɉȾ 
80/160.150-

7,5/2 

ɂɪɬɵɲ ɉɎ2 
50/200.170-

7,5/2 

ɂɪɬɵɲ ɉɎ2 
65/155.140-4/2 

ɂɪɬɵɲ ɉɎ2 
65/250-7,5/4 

ɂɪɬɵɲ ɉɎ2 
65/250-5,5/4 

ɂɪɬɵɲ ɉɎ2 
100/150.140-

5,5/2 

0 23,02 28,93 23,87 27,45 36,29 27,96 24,97 19,89 28,75 

10 23,37 28,33 23,47 27,72 34,66 25,64 24,19 19,00 27,20 

20 23,25 27,39 22,63 27,72 32,88 22,93 23,20 18,03 25,42 

30 22,65 26,12 21,34 27,45 30,96 20,07 22,16 16,99 23,68 

40 21,57 24,53 19,59 26,90 28,89 16,97 21,08 15,90 22,01 

50 20,02 22,60 17,40 26,07 26,67 13,57 19,91 14,76 20,35 

60 17,99 20,34 14,75 24,97 24,31 10,10 18,61 13,57 18,63 

70 15,49  11,65 23,59   17,24  16,83 

80 12,51   21,94     14,97 
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Ɋɢɫɭɧɨɤ 10.7 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ 

10,00

15,00

20,00

25,00

30,00

35,00

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95100 105 110 115 120 125 130 135 140

ɇ
ɚɩ

ɨɪ
, ɦ

Ɋɚɫɯɨɞ, ɦ3/ɱ 

ȼ ɪɚɛɨɬɟ 1 ɧɚɫɨɫ
ɂɪɬɵɲ ɉȾ 80/160.150-7,5/2

ɂɪɬɵɲ ɉȾ 80/125.140-7,5/2

ɂɪɬɵɲ ɉɎ2 100/150.150-7,5/2

ɂɪɬɵɲ ɉɎ2 100/260.280-11/2

ɂɪɬɵɲ ɉɎ2 125/400-22/6

ɂɪɬɵɲ ɉɎ2 100/310.270-11.4

ɂɪɬɵɲ ɉɎ2 100/310.245-7,5.4

ɂɪɬɵɲ ɉɎ2 125/315-22/4
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Ɋɢɫɭɧɨɤ 10.8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɨɜ ɨɬɤɚɱɤɢ ɩɪɨɬɟɱɟɤ

10,00

15,00

20,00

25,00

30,00

35,00

40,00

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80

ɇ
ɚɩ

ɨɪ
, ɦ

Ɋɚɫɯɨɞ, ɦ3/ɱ 

ɂɪɬɵɲ ɉȾ 65/125-5,5/2
ɂɪɬɵɲ ɉȾ 65/160.148-5,5/2
ɂɪɬɵɲ ɉȾ 65/160.135-4/2
ɂɪɬɵɲ ɉȾ 80/160.150-7,5/2
ɂɪɬɵɲ ɉɎ2 50/200.170-7,5/2
ȼ ɪɚɛɨɬɟ 1 ɧɚɫɨɫ
ɂɪɬɵɲ ɉɎ2 65/155.140-4/2
ɂɪɬɵɲ ɉɎ2 65/250-7,5/4
ɂɪɬɵɲ ɉɎ2 65/250-5,5/4
ɂɪɬɵɲ ɉɎ2 100/150.140-5,5/2
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10.2.4 Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɵɛɨɪ ɜɚɪɢɚɧɬɚ ɤɨɦɩɨɧɨɜɤɢ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ 
ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɪɨɟɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɜɵɛɢɪɚɟɬɫɹ ɜɚɪɢɚɧɬ 
ɤɨɦɩɨɧɨɜɤɢ ɫɢɫɬɟɦɵ ɨɬɤɚɱɤɢ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɛɵɥɚ ɜɵɛɪɚɧɚ 
ɫɢɫɬɟɦɚ ɨɬɤɚɱɤɢ, ɤɨɝɞɚ ɜ ɪɚɛɨɬɟ 3 ɧɚɫɨɫɚ, ɬɨɝɞɚ ɞɥɹ ɨɫɧɨɜɧɨɣ ɫɢɫɬɟɦɵ ɨɫɭɲɟɧɢɹ 
ɛɵɥ ɜɵɛɪɚɧ ɩɨɝɪɭɠɧɨɣ ɮɟɤɚɥɶɧɵɣ ɧɚɫɨɫ ɂɪɬɵɲ ɉɎ2 100/310.245-7.5/4 ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ «ȼɡɥɟɬ». 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɬɟɪɧɵ ɜ ɫɭɯɨɦ ɫɨɫɬɨɹɧɢɢ, ɬ.ɟ. ɞɥɹ ɨɬɤɚɱɤɢ ɩɪɨɬɟɱɟɤ 
ɛɵɥ ɜɵɛɪɚɧ ɩɨɝɪɭɠɧɨɣ ɞɪɟɧɚɠɧɵɣ ɧɚɫɨɫ ɂɪɬɵɲ ɉȾ 65/125-5,5/2 ɬɚɤɠɟ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ «ȼɡɥɟɬ». 

ɉɨɫɥɟ ɨɤɨɧɱɚɬɟɥɶɧɨɝɨ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɹɬɫɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɧɚɫɨɫɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 10.9 ɢ 10.10. 

 

Ɋɢɫɭɧɨɤ 10.9 – Ƚɪɚɮɢɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɂɪɬɵɲ ɉȾ 65/125-5,5/2  
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ɂɪɬɵɲ ɉȾ 65/125-5,5/2

ȼ ɪɚɛɨɬɟ 1 ɧɚɫɨɫ
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Ɋɢɫɭɧɨɤ 10.10 – Ƚɪɚɮɢɤ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɨɫɚ ɂɪɬɵɲ ɉɎ2 100/310.245-7.5/4 

ȼ ɞɚɥɶɧɟɣɲɟɦ ɜɵɛɢɪɚɟɬɫɹ ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɤɚɠɞɨɝɨ ɧɚɫɨɫɚ, 
ɨɪɢɟɧɬɢɪɭɹɫɶ ɧɚ ɤɚɬɚɥɨɝ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ. Ⱦɥɹ ɧɚɫɨɫɚ ɂɪɬɵɲ ɉɎ2 
100/310.245-7.5/4 ɞɢɚɦɟɬɪ ɬɪɭɛɨɩɪɨɜɨɞɚ ܦ௬ = ͳͲͲ ˏˏ, ɚ ɞɥɹ ɧɚɫɨɫɚ ɂɪɬɵɲ ɉȾ 
௬ܦ 65/125-5,5/2 = ͸ͷ ˏˏ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɬɭɪɛɢɧɵ ɫ ɷɬɢɦɢ ɧɚɫɨɫɚɦɢ 
ɛɭɞɟɬ ɫɥɟɞɭɸɳɟɣ: 

Ɍɪɟɦɹ ɧɚɫɨɫɚɦɢ: ܶˑ ˕ˍ = ଺ହ଴ሺଶ∙଻ଶ,ହ+ସଵሻ−ଷହ = Ͷ ˚˃˔˃ ͵ͻ ˏˋː. 
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                                             ɁȺɄɅɘɑȿɇɂȿ 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ƚɵɧɵɦ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01 % ɪɚɜɧɵɯ 1291 ɢ 1123 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɩɪɢɦɟɪɧɚɹ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 170 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1,098 
ɦɥɪɞ. ɤȼɬ⋅ɱ. Ⱦɚɥɟɟ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɭɬɨɱɧɟɧɚ. Ɉɧɚ ɪɚɜɧɚ 240 Ɇȼɬ. 

ɇɚ ɬɪɟɬɶɟɦ 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: 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ: 104,00 ɦ;  
 ɪɚɫɱɟɬɧɵɣ: 89,89 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ: 84,41 ɦ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɉɅȾ115-ȼ45 ɢ ɊɈ115-

ȼ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ 
ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɊɈ115-ȼ-315. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 230,8 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ 710/180-26 
ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 80 Ɇȼɬ. 

Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 (3 ȼɅɗɉ 220 ɤȼ, 3 ɛɥɨɤɚ). 
ɄɊɍɗ 220 ɤȼ - "ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-125000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ TC3-3000/13,8/6 ɍɁ, ɞɥɹ ȼɅɗɉ - ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ 
ɦɚɪɤɢ Ⱥɋ - 240/32. 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 Ʌɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ – 370,50 ɦ; 
 ɋɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 84,00 ɦ; 
 ɉɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ – 281,50 ɦ. 
 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
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 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 76,00 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 248,00 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ -3; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ ɜ ɫɜɟɬɭ - 14 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 363,00 ɦ; 
 ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 22,00 ɦ. 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,40 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɝɨ 
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 – 12 ɥɟɬ, 5 ɦɟɫɹɰɟɜ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,35 ɪɭɛ/ɤȼɬ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 75098,50 ɪɭɛ./ɤȼɬ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɍɫɬɶ-Ƚɵɧɵɦɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ. 
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                                         ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

Ɍɚɛɥɢɰɚ Ⱥ.1– Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ƚɵɧɵɦ 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ 

1958 18 20 26 25 363 505 360 322 237 82 60 34 18 

1959 19 21 26 45 373 655 399 242 212 88 55 39 19 

1960 18 21 27 30 235 550 292 250 219 83 54 30 18 

1961 22 24 26 54 288 573 434 305 220 86 59 33 22 

1962 19 20 25 33 404 461 316 205 177 88 53 32 19 

1963 18 23 24 27 232 543 285 240 281 96 56 28 18 

1964 15 16 23 20 407 441 175 194 224 75 57 30 15 

1965 15 17 21 15 435 452 295 235 255 103 62 26 15 

1966 17 20 22 16 294 909 474 426 229 94 73 18 17 

1967 15 9 7 28 483 440 259 406 271 89 57 37 15 

1968 20 17 23 29 249 256 177 215 200 47 36 26 20 

1969 14 13 16 27 449 602 188 169 270 89 50 31 14 

1970 20 22 24 25 446 667 343 496 335 119 66 40 20 

1971 20 21 26 41 313 319 309 327 226 81 43 25 20 

1972 17 16 18 37 269 567 342 208 204 79 52 27 17 

1973 18 22 24 34 259 900 426 247 235 56 45 35 18 

1974 11 11 15 33 284 470 213 170 166 62 33 28 11 

1975 16 20 24 15 312 708 317 244 256 83 43 24 16 

1976 16 15 19 5 264 481 351 364 228 73 44 12 16 

1977 20 18 21 30 243 705 561 293 161 78 51 27 20 

1978 16 16 21 31 284 558 195 169 170 64 56 24 16 

1979 15 14 16 23 418 400 184 178 169 67 38 23 15 

1980 18 18 19 27 409 641 276 318 201 81 61 36 18 

1981 20 25 29 44 339 313 226 243 212 82 40 33 20 

1982 22 24 27 44 411 422 244 240 185 68 48 28 22 

1983 21 21 25 21 234 706 395 290 198 101 67 34 21 

1984 17 20 25 20 301 487 508 443 231 88 56 33 17 

1985 26 28 30 29 310 602 420 280 263 84 46 31 26 

1986 19 19 22 29 475 349 285 278 202 71 58 38 19 

1987 28 31 33 37 330 567 450 312 211 152 44 26 28 

1988 25 26 26 30 316 629 440 227 190 79 70 36 25 

1989 18 20 28 21 211 240 210 180 175 56 36 34 18 

1990 22 22 27 25 246 641 303 302 233 103 54 36 22 

1991 27 26 28 44 341 500 273 289 308 109 60 28 27 

1992 30 35 35 41 239 637 378 293 198 102 59 39 30 

1993 31 36 37 32 271 420 456 285 184 117 49 42 31 

1994 32 26 32 63 392 388 388 413 296 101 47 20 32 

1995 26 26 23 49 289 436 253 217 184 90 67 38 26 

1996 22 27 32 34 457 379 190 383 249 81 49 34 22 ܳ˔˓ 20 21 24 31 330 526 323 279 222 86 53 31 162 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

 

Ɋɢɫɭɧɨɤ Ⱥ.1 – Ƚɢɞɪɨɝɪɚɮ ɪɟɤɢ Ƚɵɧɵɦ 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

m P,% Qɫɪ.ɝɨɞ., ɦ³/ɫ Ƚɨɞɵ Qɩɨɥ, ɦ3/ɫ Ƚɨɞɵ Qɦɟɠ, ɦ3/ɫ Ƚɨɞɵ 
1 2,5 217 1970 466 1966 50 1987 
2 5 216 1966 457 1970 49 1993 
3 7,5 192 1973 413 1973 49 1992 
4 10 186 1984 394 1984 46 1991 
5 12,5 185 1987 393 1977 46 1994 
6 15 184 1977 376 1959 45 1970 
7 17,5 183 1994 375 1994 45 1995 
8 20 181 1959 375 1985 43 1961 
9 22,5 179 1985 374 1987 42 1959 
10 25 177 1961 372 1967 42 1983 
11 27,5 176 1983 369 1980 42 1988 
12 30 176 1980 367 1975 41 1990 
13 32,5 175 1967 365 1983 40 1996 
14 35 174 1988 364 1961 39 1985 
15 37,5 174 1992 360 1988 39 1981 
16 40 172 1975 357 1958 39 1963 
17 42,5 171 1958 349 1992 38 1962 
18 45 169 1991 345 1990 38 1958 
19 47,5 168 1990 342 1991 38 1960 
20 50 163 1993 338 1976 37 1980 
21 52,5 161 1996 336 1969 37 1982 
22 55 161 1965 334 1965 37 1965 
23 57,5 160 1969 332 1996 37 1966 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

24 60 156 1976 323 1993 37 1984 
25 62,5 154 1963 318 1972 37 1971 
26 65 154 1986 318 1986 37 1986 
27 67,5 153 1972 316 1963 35 1972 
28 70 153 1962 313 1962 35 1977 
29 72,5 151 1960 309 1960 35 1967 
30 75 147 1982 300 1982 34 1969 
31 77,5 146 1971 299 1971 34 1964 
32 80 141 1995 288 1964 34 1973 
33 82,5 140 1964 276 1995 33 1978 
34 85 134 1981 275 1978 32 1975 
35 87,5 134 1978 270 1979 30 1989 
36 90 129 1979 267 1981 28 1968 
37 92,5 125 1974 261 1974 28 1979 
38 95 108 1968 219 1968 28 1974 
39 97,5 102 1989 203 1989 26 1976 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɇɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ (Ɇȼɬ) ɜ ɡɢɦɧɟɟ ɢ ɥɟɬɧɟɟ ɜɪɟɦɹ. 
Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ Ⱦɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

ȼɪɟɦɹ ɦɟɫɬɧɨɟ, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 

ɈȾɍ (Ɇȼɬ) ȼɪɟɦɹ ɦɟɫɬɧɨɟ, ɱ 
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ ɈȾɍ 

(Ɇȼɬ) 
1 5772 1 3187 
2 5705 2 3092 
3 5677 3 3044 
4 5699 4 3043 
5 5810 5 3121 
6 6023 6 3305 
7 6260 7 3559 
8 6315 8 3711 
9 6438 9 3817 
10 6442 10 3845 
11 6369 11 3822 
12 6286 12 3791 
13 6228 13 3789 
14 6172 14 3763 
15 6160 15 3747 
16 6211 16 3728 
17 6366 17 3741 
18 6497 18 3771 
19 6438 19 3860 
20 6353 20 3923 
21 6269 21 3990 
22 6191 22 3851 
23 6034 23 3592 
24 5886 24 3348 

Ɍɚɛɥɢɰɚ Ⱥ.4 – Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ ɜ ɡɢɦɧɢɣ ɢ 
ɥɟɬɧɢɣ ɩɟɪɢɨɞ. 

Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ Ⱦɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

ȼɪɟɦɹ ɦɟɫɬɧɨɟ, 
ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (Ɇȼɬ) 

ȼɪɟɦɹ 
ɦɟɫɬɧɨɟ, ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (Ɇȼɬ) 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɊȾɍ (Ɇȼɬ) 

1 5772 1614 1 3187 891 
2 5705 1595 2 3092 865 
3 5677 1588 3 3044 851 
4 5699 1594 4 3043 851 
5 5810 1625 5 3121 873 
6 6023 1684 6 3305 924 
7 6260 1751 7 3559 995 
8 6315 1766 8 3711 1038 
9 6438 1800 9 3817 1067 
10 6442 1801 10 3845 1075 
11 6369 1781 11 3822 1069 
12 6286 1758 12 3791 1060 
13 6228 1742 13 3789 1060 
14 6172 1726 14 3763 1052 
15 6160 1723 15 3747 1048 
16 6211 1737 16 3728 1043 
17 6366 1780 17 3741 1046 
18 6497 1817 18 3771 1055 
19 6438 1800 19 3860 1079 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.4 – Ɂɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ Ⱥɦɭɪɫɤɨɝɨ ɊȾɍ ɜ 
ɡɢɦɧɢɣ ɢ ɥɟɬɧɢɣ ɩɟɪɢɨɞ. 

Ⱦɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ Ⱦɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 

ȼɪɟɦɹ ɦɟɫɬɧɨɟ, 
ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (Ɇȼɬ) 

ȼɪɟɦɹ 
ɦɟɫɬɧɨɟ, ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (Ɇȼɬ) 

ȼɪɟɦɹ ɦɟɫɬɧɨɟ, 
ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 
ɈȾɍ (Ɇȼɬ) 

20 6353 1777 20 3923 1097 
21 6269 1753 21 3990 1116 
22 6191 1731 22 3851 1077 
23 6034 1687 23 3592 1004 
24 5886 1646 24 3348 936 
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                                                                          ɉɊɂɅɈɀȿɇɂȿ Ȼ 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɊɈ115 – ȼ – 315 ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 



ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ115 – ȼ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɍɚɛɥɢɰɚ Ȼ.1– Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ - - - - - x x2 p2 p a R 

– 𝝋 ૜૟૙° 𝝋 𝑪 ૛∙𝑹 ૝∙
[ ૜]  [ ૝] −(𝑯 ૚ ૛)૛  

√[ ૞]  [ ૟] +[
૜]  [ ૠ]૛  [ ૡ] +(𝑯 ૚ ૛)૛  

√[ ૢ]  𝑹 ૝+[ ૠ
]  

[ ૚૙] +[ ૚૚]
 

° ° - ɦ ɦ ɦ-2 ɦ ɦ2 ɦ2 ɦ ɦ ɦ 

351 0,975 0,471 2,477 1,805 1,344 1,815 3,294 3,966 1,991 4,445 6,436 
336 0,933 0,451 2,372 1,7 1,304 1,755 3,08 3,752 1,937 4,385 6,322 
321 0,892 0,431 2,267 1,595 1,263 1,694 2,87 3,542 1,882 4,324 6,206 
306 0,85 0,411 2,162 1,49 1,221 1,632 2,663 3,335 1,826 4,262 6,088 
291 0,808 0,39 2,051 1,379 1,174 1,564 2,446 3,118 1,766 4,194 5,96 
276 0,767 0,37 1,946 1,274 1,129 1,499 2,247 2,919 1,709 4,129 5,838 
261 0,725 0,35 1,841 1,169 1,081 1,431 2,048 2,72 1,649 4,061 5,71 
246 0,683 0,33 1,736 1,064 1,032 1,362 1,855 2,527 1,59 3,992 5,582 
231 0,642 0,31 1,631 0,959 0,979 1,289 1,662 2,334 1,528 3,919 5,447 
216 0,6 0,29 1,525 0,853 0,924 1,214 1,474 2,146 1,465 3,844 5,309 
201 0,558 0,27 1,42 0,748 0,865 1,135 1,288 1,96 1,4 3,765 5,165 
186 0,517 0,25 1,315 0,643 0,802 1,052 1,107 1,779 1,334 3,682 5,016 
171 0,475 0,229 1,205 0,533 0,73 0,959 0,92 1,592 1,262 3,589 4,851 
351 0,975 0,471 2,477 1,805 1,344 1,815 3,294 3,966 1,991 4,445 6,436 

Ɍɚɛɥɢɰɚ Ȼ.2 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
Ⱦɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ 

№ φ a, ɦ p, ɦ R, ɦ 
1 351 4,45 1,99 6,44 
2 336 4,39 1,94 6,32 
3 321 4,32 1,88 6,21 
4 306 4,26 1,83 6,09 
5 291 4,19 1,77 5,96 
6 276 4,13 1,71 5,84 
7 261 4,06 1,65 5,71 
8 246 3,99 1,59 5,58 
9 231 3,92 1,53 5,45 
10 216 3,84 1,47 5,31 
11 201 3,77 1,40 5,17 
12 186 3,68 1,33 5,02 
13 171 3,59 1,26 4,85 

Ⱦɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 
№ φ ρ1, ɦ R, ɦ ρ2, ɦ 
14 156 

1,43 

4,71 0,97 
15 141 4,57 0,89 
16 126 4,43 0,80 
17 111 4,29 0,72 
18 96 4,15 0,63 
19 81 4,01 0,54 
20 66 3,87 0,46 
21 51 3,73 0,37 
22 45 3,59 0,29 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɪɚɡɦɟɪɵ ɭɤɚɡɚɧɵ ɜ ɦɟɬɪɚɯ) 
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                                          ɉɊɂɅɈɀȿɇɂȿ ȼ 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 

 

Ɋɢɫɭɧɨɤ ȼ.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶ 

ɧɵɟ ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ʹʹ ∙  ሺଶሻ 1,08 Ⱥܫ̂

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

0,5 - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,Ͷ ∙  ሺଶሻ 1,97 Ⱥܫ̂

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸,Ͳܫ ሺଶሻ 7,38 Ⱥܫ̂ ∙  ሺଶሻ 29,52 Ⱥܫ̂

ɁɁȽ 
଴ܷ 

 ଶ ଴ܷீ - 10 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,5 - 

Ɂɉɇ ܷ > 
2 ɫɬɭɩ. ܷ஼ʟଶ ͳ,Ͷ ∙ ːܷˑˏ.ˆ 140 ȼ 

1 ɫɬɭɩ. ܷ஼ʟଵ ͳ,ʹ ∙ ːܷˑˏ.ˆ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ሺଶሻ 0,34 Ⱥܫ̂

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ሺଶሻ 0,74 Ⱥܫ̂

ɌɈ I ܫଶʠ.ʖ. Ͳ,ͺ ∙  ሺଶሻ 3,93 Ⱥܫ̂

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫଵʠʗʒʜ ͳ,Ͳ͹ ∙  ሺଶሻ 5,27 Ⱥܫ̂

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ሺଶሻ 5,41 Ⱥܫ̂

ɌɈ ܫଵʡʝ ͳ,ʹͳ ∙  ሺଶሻ 5,95 Ⱥܫ̂

ȾɁ ܼ < 

1 ɫɬɭɩ. 
ܼଵ Ͳ,Ͳͺͷ ∙ ܼː˃ˆ˓ 0,99 Ɉɦ ܼ˔ˏଵ Ͳ,ʹͲ ∙ ܼூ 0,20 Ɉɦ 

2 ɫɬɭɩ. 
ܼଶ Ͳ,ͶͲ ∙ ܼː˃ˆ˓ 4,70 Ɉɦ ܼ˔ˏଶ Ͳ,ʹͲ ∙ ܼଶ 0,94 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫʟ.ʠʗʒʜ ͳ,Ͳ͹ ∙ ܫ˓ .ːˑˏሺଶሻ  1,00 Ⱥ 

ɉɈ ܫʟ.ʞʢʠʙ ͳ,ʹͳ ∙ ܫ˓ .ːˑˏሺଶሻ  1,13 Ⱥ 

ɌɈ ܫʟ.ʡʝ ʹ,Ͷ͹ ∙ ܫ˓ .ːˑˏሺଶሻ  2,10 Ⱥ 

Ɂɚɳɢɬɚ Ɍȼ 
I>>Ɍȼ ɌɈ ܫʡʝ  ͳͺ,͸ͳ ∙ ܫ̞ .ːˑˏሺଶሻ  27,55 Ⱥ 

I>Ɍȼ ɆɌɁ ܫʛʡʖ  ʹ,ͷͻ ∙ ܫ̞ .ːˑˏሺଶሻ  3,83 Ⱥ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 ɫ

ɛɪ
ɨɫ

 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
22

0 
ɢ 

ȼ-
Ɍɋ

ɇ
 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋ

ȼ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷଷ ݐ + + +     

Ɂɉɇ ܷ > 
2 ɫɬɭɩɟɧɶݐଶ + +      

1 ɫɬɭɩɟɧɶݐଵ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ      +  

ɂɈ + +      

ɌɈ I 

      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ      +  

ɌɈ + +      

ɌɈ 

      + + ଷݐ   +     ଶݐ +       ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ      +  

ɂɈ + +      

ɌɈ + +      

Ɂɚɳɢɬɚ Ɍȼ 
I>>Ɍȼ ɌɈ + +      

I>Ɍȼ ɆɌɁ + +      
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                                           ɉɊɂɅɈɀȿɇɂȿ Ƚ 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 
Ɋɢɫɭɧɨɤ Ƚ.1 – ɉɪɨɮɢɥɶ Ⱥ 

Ɍɚɛɥɢɰɚ Ƚ.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɨɮɢɥɹ 
X Y X* Y* X Y X* Y* 
0 0,13 0,0 1,26 2,0 1,24 20,0 12,35 

0,1 0,04 1,0 0,36 2,1 1,37 21,0 13,69 
0,2 0,01 2,0 0,07 2,2 1,51 22,0 15,08 
0,3 0,00 3,0 0,00 2,3 1,65 23,0 16,53 
0,4 0,01 4,0 0,06 2,4 1,89 24,0 18,22 
0,5 0,03 5,0 0,27 2,5 1,96 25,0 19,60 
0,6 0,06 6,0 0,60 2,6 2,12 26,0 21,22 
0,7 0,10 7,0 1,00 2,7 2,29 27,0 22,89 
0,8 0,15 8,0 1,46 2,8 2,46 28,0 24,62 
0,9 0,20 9,0 1,98 2,9 2,64 29,0 26,40 
1,0 0,26 10,0 2,56 3,0 2,86 30,0 28,44 
1,1 0,32 11,0 3,21 3,1 3,01 31,0 30,13 
1,2 0,39 12,0 3,94 3,2 3,21 32,0 32,07 
1,3 0,48 13,0 4,75 3,3 3,41 33,0 34,05 
1,4 0,56 14,0 5,64 3,4 3,61 34,0 36,09 
1,5 0,66 15,0 6,61 3,5 3,82 35,0 38,18 
1,6 0,76 16,0 7,64 3,6 4,03 36,0 40,31 
1,7 0,87 17,0 8,73 3,7 4,25 37,0 42,49 
1,8 0,99 18,0 9,87 3,8 4,47 38,0 44,71 
1,9 1,11 19,0 11,08 3,9 4,70 39,0 46,98 

    4,0 4,94 40,0 49,38 
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