
 
 

Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 

 

Ʉɚɮɟɞɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, 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 ɇɈȼɈɆɍɅɅȺɄȺȿȼɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ ɍɎȺ. 

ɉɇȿȼɆɈɏɈɁəɃɋɌȼɈ Ƚɗɋ (ɌȿɏɇɈɅɈȽɂɑȿɋɄɂȿ ɋɏȿɆɕ ɂ 
ɋɈɋɌȺȼ ɈȻɈɊɍȾɈȼȺɇɂə, Ɍɂɉɕ ɄɈɆɉɊȿɋɋɈɊɇɕɏ ɍɋɌȺɇɈȼɈɄ, 

ɌɊȿȻɈȼȺɇɂə ɉɈ ɆɈɇɌȺɀɍ, ȻȿɁɈɉȺɋɇɈɋɌɂ, ɉɊɈȼȿȾȿɇɂɘ 
ɈȻɋɅɍɀɂȼȺɇɂə) 

 
 
 

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  

Ʉ.ɉ.Ʉɭɪɥɟɧɤɨ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

    
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪёɦɭɲɤɢ 2022 



 
 

 
ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɮɚ. ɉɧɟɜɦɨɯɨɡɹɣɫɬɜɨ Ƚɗɋ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɫɯɟɦɵ ɢ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ 
ɦɨɧɬɚɠɭ, ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ)» 
 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
 

Ʉɨɧɫɭɥɶɬɚɧɬ ɪɭɤɨɜɨɞɢɬɟɥɹ ȻɊ  
 

________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ⱥ.Ⱥ.Ⱥɱɢɬɚɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ⱥ.ȼ.Ɇɚɫɥɟɧɧɢɤɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ⱥ.ȼ.Ɇɚɫɥɟɧɧɢɤɨɜɚ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ⱥ.Ⱥ.Ⱥɱɢɬɚɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ɇ.ɋ.Ɋɚɡɦɚɯɧɢɧ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

Ⱥ.ȼ.Ɂɚɯɚɪɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ȼ.ɂ.Ɍɚɬɚɪɧɢɤɨɜ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ȼ.Ⱥ.Ʉɚɞɵɱɟɝɨɜ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
ȼ.ȼ.Ʌɚɩɚɫɨɜɚ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
Ʉ.ɉ.ɋɢɧɟɥɶɧɢɤɨɜɚ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................. ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .......................................................................................... 185,00 ɦ; 
 Ɏɉɍ .......................................................................................... 187,00 ɦ; 
 ɍɆɈ .......................................................................................... 182,58 ɦ 
ɜ) ɨɛɴɟɦɵ: 
 ɩɨɥɧɵɣ .................................................................................................... 15,28 ɤɦ3; 
 ɩɨɥɟɡɧɵɣ ...................................................................................................2,33 ɤɦ3; 
5 ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ........................................................................................... 47,55 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ .................................................................................................. 43,24 ɦ;  
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ............................................................................................ 42,80 ɦ; 
6 ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
 ɭɫɬɚɧɨɜɥɟɧɧɚɹ ......................................................................................... 260 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ..................................................................................... 172 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ...................................... 989 ɦɥɧ. ɤȼɬ·ɱ; 
7 Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
a) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................ 319,00 ɦ / 52,27 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .............................................................. 188,45 ɦ / 51,85 ɦ; 
8 Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................. 104 ɦ / 55,00 ɦ; 
ɝ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ..................... 11 ɦ / 55,00 ɦ; 
ɞ) ɜɨɞɨɫɥɢɜɧɚɹ .................................................................................... 33 ɦ / 55,00 ɦ; 
9 ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ ................................................................................ ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ .............................................................3 ɨɬɜɟɪɫɬɢɹ 8×8; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ .................................................................................................... 33 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ................................................................................ 55,00 ɦ; 
10  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ...................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ................................................................................................... 4; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ.................................................................................... ɝɪɚɧɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................................................ ɦɟɬɚɥɥɢɱɟɫɤɚɹ;     



8 
 

ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ .....................................................................ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ............................................................... 26 ɦ; 
11 Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ................................................................................ ɉɅȾ50-ȼ60-500; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ...............................................................................ɋȼ-810/160-40; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... 65 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ............................................................................... 150 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................. ɌȾɐ 80000/220; 
12 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ...................................................... 121450 ɪɭɛ/ɤȼɬ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................................... 12 ɤɨɩ/ɤȼɬ·ɱ; 
ɝ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ........................................................................................ 13 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ȼɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɞɟɮɢɰɢɬ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

ɜ ɫɜɹɡɢ ɫ ɪɚɡɜɢɬɢɟɦ ɷɤɨɧɨɦɢɤɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɞɚɧɧɨɣ ɩɪɨɛɥɟɦɵ ɧɟɨɛɯɨɞɢɦɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɷɧɟɪɝɨɨɛɴɟɤɬɨɜ, ɞɥɹ ɝɟɧɟɪɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɬɜɚ.  

Ɉɞɧɨɣ ɢɡ ɫɚɦɨɣ ɨɛɫɭɠɞɚɟɦɨɣ ɝɥɨɛɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 
ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɤɥɢɦɚɬɚ, ɱɬɨ ɧɚɤɥɚɞɵɜɚɟɬ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ, ɬɚɤ ɤɚɤ ɢɯ ɜɥɢɹɧɢɟ ɧɚ ɷɤɨɥɨɝɢɸ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  

Ɉɩɢɪɚɹɫɶ ɧɚ ɫɨɜɪɟɦɟɧɧɵɟ ɜɵɡɨɜɵ ɭɫɬɨɣɱɢɜɨɝɨ ɪɚɡɜɢɬɢɹ, ɜɨɡɪɚɫɬɚɟɬ 
ɢɧɬɟɪɟɫ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. ɋɚɦɵɦ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɢɢ ɨɫɬɚɟɬɫɹ ɷɧɟɪɝɢɹ 
ɬɟɱɟɧɢɹ ɪɟɤ. ɋɬɚɛɢɥɶɧɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɢ ɲɢɪɨɤɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟɝɨ ɷɧɟɪɝɢɢ ɩɨɡɜɨɥɹɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɨɥɟɟ ɩɪɨɫɬɵɟ ɢ ɞɟɲёɜɵɟ 
ɫɢɫɬɟɦɵ ɝɟɧɟɪɢɪɨɜɚɧɢɹ ɢ ɫɬɚɛɢɥɢɡɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɢɦɨɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

ɉɪɢ ɜɵɪɚɛɨɬɤɟ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɤȼɬ·ɱ ɡɚɦɟɬɧɨ ɧɢɠɟ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɫɟɛɟɫɬɨɢɦɨɫɬɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɨɬɚɧɧɨɣ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. 

Ɍɚɤɨɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɤɚɤ ɬɟɤɭɳɚɹ ɜɨɞɚ, ɩɨɫɬɨɹɧɧɨ ɜɨɡɨɛɧɨɜɥɹɟɬɫɹ, ɱɬɨ 
ɨɬɥɢɱɚɟɬ ɨɬ ɧɟɮɬɢ, ɝɚɡɚ, ɬɜɟɪɞɨɝɨ ɬɨɩɥɢɜɚ ɢ ɹɞɟɪɧɨɝɨ ɝɨɪɸɱɟɝɨ. Ɉɠɢɞɚɟɬɫɹ, ɱɬɨ 
ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɛɭɞɟɬ ɜɨɡɪɚɫɬɚɬɶ ɢ ɭɜɟɥɢɱɢɬ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɫɬɪɭɤɬɭɪɧɵɦ ɥɢɞɟɪɨɦ ɜ 
ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ.  

Ɋɚɫɫɦɚɬɪɢɜɚɹ ɷɧɟɪɝɟɬɢɤɭ Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ, ɜɵɹɜɥɟɧɨ, ɱɬɨ 
ɢɦɟɟɬɫɹ ɧɟɤɢɣ ɞɟɮɢɰɢɬ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ. Ɉɛɭɫɥɚɜɥɢɜɚɟɬɫɹ ɨɧ 
ɪɚɡɜɢɬɢɟɦ ɧɟɮɬɟɞɨɛɵɜɚɸɳɢɯ ɢ ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɬɚɤɠɟ 
ɪɚɡɜɢɬɢɟ ɥɟɝɤɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɇɨɜɨɦɭɥɥɤɚɟɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɪɟɲɟɧɢɟɦ ɩɪɨɛɥɟɦɨɣ, 
ɭɤɚɡɚɧɧɨɣ ɜɵɲɟ.  

ɐɟɥɶɸ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, 
ɬɚɤɠɟ ɩɭɬёɦ ɢɧɠɟɧɟɪɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɡɚɞɚɱ, ɫ ɫɨɩɨɫɬɚɜɥɟɧɢɟɦ 
ɜɚɪɢɚɧɬɨɜ ɞɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
Ɋɟɤɚ ɍɮɚ ɩɪɨɬɟɤɚɟɬ ɜ ɫɟɜɟɪɨ-ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɟ ɭɦɟɪɟɧɧɨɝɨ ɩɨɹɫɚ. Ʉɥɢɦɚɬ 

ɭɦɟɪɟɧɧɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ ɫ ɬɟɩɥɵɦ ɥɟɬɨɦ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɣ, ɯɨɥɨɞɧɨɣ 
ɡɢɦɨɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ: 
˗ Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɪɟɞɧɟɝɨɞɨɜɚɹ + 3°ɋ; 
˗ ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ – ɢɸɥɹ +19,4°ɋ; 
˗ Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ +25,6°ɋ; 
˗ ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɝɨ ɯɨɥɨɞɧɨɝɨ ɦɟɫɹɰɚ – ɹɧɜɚɪɹ -14,9°ɋ; 
˗ Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ -19,4°ɋ.  
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɫɚɞɤɨɜ: 
˗ ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ – 589 ɦɦ; 
˗ ɋɚɦɵɣ ɡɚɫɭɲɥɢɜɵɣ ɦɟɫɹɰ – ɦɚɪɬ (21 ɦɦ ɨɫɚɞɤɨɜ); 
˗ ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɜ ɢɸɥɟ – 75 ɦɦ. 
ɋɤɨɪɨɫɬɢ ɜɟɬɪɚ: 
˗ Ɇɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ – 0,02 ɦ/ɫɟɤ. 
 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɟɤɢ ɍɮɚ 
 
Ɋɟɤɚ ɍɮɚ ɬɟɱɟɬ ɜ ɑɟɥɹɛɢɧɫɤɨɣ, ɋɜɟɪɞɥɨɜɫɤɨɣ ɨɛɥɚɫɬɢ ɢ Ȼɚɲɤɨɪɬɨɫɬɚɧɟ, 

ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ȼɟɥɨɣ (ɛɚɫɫɟɣɧ ȼɨɥɝɢ).  
Ɋɟɤɚ ɧɚɩɨɥɧɹɟɬɫɹ ɩɪɢ ɬɚɹɧɢɢ ɫɧɟɝɨɜ ɜ ɩɨɥɨɜɨɞɶɟ ɡɚ ɫɱɟɬ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ 

ɫɬɨɤɚ ɜɟɫɟɧɧɟɝɨ ɬɚɹɧɢɹ ɫɧɟɝɚ. ȼ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɪɨɥɶ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɜ 
ɠɢɡɧɢ ɪɟɤɢ ɛɨɥɶɲɟ, ɱɟɦ ɞɨɠɞɟɜɵɯ. 

ȼ ɬɚɛɥɢɰɟ Ⱥ.1 ɩɪɢɜɟɞɟɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɫɨ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɦɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɜ ɩɟɪɢɨɞ ɫ 1931 ɝɨɞɚ ɩɨ 1999 ɝɨɞ. 

ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɫɨɫɬɚɜɥɹɟɬ ͵ͳͺ ˏଷ/˔. 
Ⱦɚɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɟɣ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɱёɬɧɵɟ ɪɚɫɯɨɞɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɟɣ 

р, %  0,01% 0,1% 0,50% 1% 3% 

Qɦɚɤɫ 1266 1099 975 920 829 

ɍɇȻ 140,33 140,20 139,92 139,99 139,94 

 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɚ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ 

ɩɟɪɢɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 1.1. 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɟɝɨ ɢ 

ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ 
 
1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ ɢ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɫɥɚɧɰɵ, 

ɨɛɥɚɞɚɸɳɢɟ ɫɥɟɞɭɸɳɢɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
– ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ ̂ߛ ˓ =  ͳͺ,Ͳͷ ˍʜ/ˏଷ; 
– ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ˔ =  ͳͳͲ ˍʞ˃; 
– ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ ˆ˓ =  ͵͹. 

Ɋɚɣɨɧ ɩɪɟɞɩɨɥɚɝɚɟɦɨɝɨ ɦɟɫɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɨ ɤɚɪɬɟ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɈɋɊ-97 ɧɚɯɨɞɢɬɫɹ ɧɚ ɭɪɨɜɧɟ 5 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ ɆSɄ-64. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɞɚɧɧɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɟ ɹɜɥɹɟɬɫɹ ɫɟɣɫɦɨɨɩɚɫɧɵɦ. 

 
1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɉɨɞɤɥɸɱɟɧɢɟ ɫɬɚɧɰɢɢ ɩɥɚɧɢɪɭɟɬɫɹ ɤ Ɉɗɋ ɍɪɚɥɚ, ɚ ɢɦɟɧɧɨ ɤ Ȼɚɲɤɢɪɫɤɨɦɭ 

ɊȾɍ.    
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ 

ɝɟɧɟɪɚɰɢɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 5498 Ɇȼɬ. ɇɚɢɛɨɥɟɟ 
ɤɪɭɩɧɵɦɢ ɢɡ ɧɢɯ ɹɜɥɹɸɬɫɹ: Ʉɚɪɦɚɧɨɜɫɤɚɹ ȽɊɗɋ, ɍɮɢɦɫɤɚɹ Ɍɗɐ-2, ɇɨɜɨ-
ɋɚɥɚɜɚɬɫɤɚɹ Ɍɗɐ, Ɂɚɬɨɧɫɤɚɹ Ɍɗɐ, ɇɨɜɨ-ɋɚɥɚɜɚɬɫɤɚɹ ɉȽɍ, ɋɬɟɪɥɢɬɚɦɚɤɫɤɚɹ 
Ɍɗɐ, ɍɮɢɦɫɤɚɹ Ɍɗɐ-4, ɇɨɜɨ-ɋɬɟɪɥɢɬɚɦɚɤɫɤɚɹ Ɍɗɐ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 Ⱦɚɧɧɵɟ ɞɥɹ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 
– Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇ே = ͺ,ͷ; 
– Ɂɢɦɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ݇ʖ = Ͳ,ͻ; 
– ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ 𝛥ℎ =  Ͳ,͵ ˏ; 
– Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ȼɏɄ) ɢ 

ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

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

Ɏɢɥɶɬɪɚɰɢɹ 2,7 2,7 2,7 2,7 2,7 2,7 2,7 2,7 2,7 2,7 2,7 2,7 

ɂɫɩɚɪɟɧɢɟ 15,0 18,6 19,8 39,4 45,7 39,6 35,6 34,6 21,5 20,7 17,8 16,7 
Ʌɶɞɨ-

ɨɛɪɚɡɨɜɚɧɢɟ 
7,9 6,1 4,2 2,3 0,8 -13,2 -18,4 0 0 2,1 3,3 4,9 

ȼɏɄ 180 180 180 180 180 180 180 180 180 180 180 180 
ɋɚɧ.ɩɨɩɭɫɤ 90 90 90 90 90 90 90 90 90 90 90 90 

 

2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

ɉɨ ɞɚɧɧɵɦ, ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ Ⱥ.1 ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ (ɦ3/ɫ) 
ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ, ɡɚ ɩɟɪɢɨɞ ɦɟɠɟɧɢ (IX,X, XI , XII ɢ I, II , III , ɦɟɫɹɰɵ) ɢ ɩɨɥɨɜɨɞɶɹ 
(IV, V, VI , VII, VIII ɦɟɫɹɰɵ) ɢ ɪɚɫɩɨɥɚɝɚɟɦ ɢɯ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ɋɟɡɭɥɶɬɚɬɵ 
ɪɚɫɱёɬɚ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ. 

 
Ɉɛɟɫɩɟɱɟɧɧɨɫɬɶ ܲሺ݉ሻ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲ%, (2.1) 

 
ɝɞɟ ݉ – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ; ݊ – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ.  
 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦɢ 90% ɢ 50% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɟ Ȼ.1. 

 
2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ = 50%) 

 
Ⱦɥɹ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɩɪɢɧɢɦɚɟɦ 1979 ɝɨɞ ɢ ɜɵɱɢɫɥɹɟɦ  

ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ: 
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 ʙ˒ = ொ˒.˄˃ˊொ˒భవరమ = ସଵ଴,଼ସଵ଴,ସ = ͳ,Ͳ; (2.2) 

 ʙˏ = ொˏ.˄˃ˊொˏభవళవ = ଶଷଶ,଺ଶଷଷ,଺ = Ͳ,ͻ͸. (2.3) 

 
ȼ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɟ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ 

ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɦ ɞɚɧɧɵɣ ɝɨɞ 1942 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ – ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ, ɪɟɡɭɥɶɬɚɬɵ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1942 ɝɨɞɚ (Ɋ=50%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ࡽ˄˃ˊ૚ૢ૝૛, ˏ૜/ࡽ 307 217 222 214 307 335 343 512 351 516 251 241 176 ࢉ˒˓૚ૢ૝૛, ˏ૜/307 217 222 214 307 335 343 512 351 517 251 241 176 ࢉ 

 
2.2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɉɪɢɧɢɦɚɟɦ 1945 ɝɨɞ ɛɚɡɨɜɵɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ P=90% ɢ ɫɱɢɬɚɟɦ 

ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ: 
 ʙˏ = ொˏ.˄˃ˊொˏభవరఱ = ଷସ଻,ସଷଷଽ,଼ = ͳ,Ͳʹ; (2.4) 

 ʙ˒ = ொ˒.˄˃ˊொ˒భవఱయ = ଶଶଵ,ଽଶ଴ଵ,ସ = Ͳ,ͻͲͺ.  (2.5) 

 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ 1945 ɝɨɞɚ (Ɋ=90%) ɫ ɩɪɢɜɟɞɟɧɢɟɦ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ࡽ˄˃ˊ૚ૢૠૢ , ˏ૜/ࡽ 279 212 235 211 279 358 375 346 350 308 251 228 190 ࢉ˒˓૚ૢૠૢ , ˏ૜/285 217 240 216 285 366 383 354 358 315 257 233 194 ࢉ 

 
ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɪɚɫɯɨɞɵ ɧɟ ɫɨɲɥɢɫɶ, ɪɚɫɯɨɞ ɨɤɚɡɚɥɫɹ ɛɨɥɶɲɟ, ɡɧɚɱɢɬ 

ɩɪɢɧɢɦɚɟɦ ʙ˒ = ͳ,Ͳʹ ɢ ʙˏ = Ͳ,ͻͲͺ. ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɟ ɪɚɫɯɨɞɵ ɛɚɡɨɜɨɝɨ 1979 
ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 1979 ɝɨɞɚ (Ɋ=90%) ɫ ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ɇɟɫɹɰɵ I II  III  IV V VI  VII VIII IX X XI  XII ܳ˔˓.ˆ. ࡽ˄˃ˊ૚ૢૠૢ, ˏ૜/ࡽ 279 212 235 211 279 358 375 346 350 308 251 228 190 ࢉˍˑ˓૚ૢૠૢ, ˏ૜/279 212 235 211 279 358 375 346 350 308 251 228 190 ࢉ 
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ɇɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɩɨɥɭɱɟɧɧɵɯ ɩɨ ɪɚɫɱɟɬɚɦ ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ 
ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.1. 
 

 
Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɢ ɢɯ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɩɨɬɪɟɛɭɸɬɫɹ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɩɪɢ ɢɡɜɟɫɬɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɟ ɤɚɠɞɨɝɨ 
ɦɟɫɹɰɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɨɩɪɟɞɟɥɟɧɚ ɜ ɯɨɞɟ ɜɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ. Ɍɚɤɠɟ 
ɂɄɇ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɬɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɭɬɨɱɧɨɦ ɝɪɚɮɢɤɟ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɋɜɟɞɟɧɢɹ ɨɛ ɈȾɍ ɍɪɚɥɚ ɩɨɥɭɱɟɧɵ ɫ ɫɚɣɬɚ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜ ɜɢɞɟ 
ɝɪɚɮɢɤɨɜ ɩɨɬɪɟɛɥɟɧɢɹ ɡɚ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ.  

ɇɚɯɨɞɢɦ ɤɨɷɮɮɢɰɢɟɧɬ k, ɪɚɜɧɵɣ ɨɬɧɨɲɟɧɢɸ ɝɨɞɨɜɵɯ ɜɵɪɚɛɨɬɨɤ 
Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ ɢ ɈȾɍ ɍɪɚɥɚ: 

 ݇ = ЭʝʓʢЭʟʓʢ, (2.6) 

 
ɝɞɟ Эʝʓʢ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɈȾɍ ɍɪɚɥɚ, ɜɡɹɬɚɹ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ; Эʟʓʢ – ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ, ɜɡɹɬɚɹ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ. 

 ݇ = ଶ଺ଷ,଺଼ଶ଻,ସଷ = ͻ,͸.   
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɩɨɬɪɟɛɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɊȾɍ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ ɫ ɭɱёɬɨɦ 

ɦɨɳɧɨɫɬɢ Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ݇.  
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ɉɨɥɭɱɚɟɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ 
ɪɢɫɭɧɤɟ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɗɋ 

 
ɉɨ ɦɟɬɨɞɢɤɟ , ɭɱɢɬɵɜɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ݇ = ͻ,͸, ɧɚɯɨɞɢɦ ɦɚɤɫɢɦɚɥɶɧɭɸ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɭɸ ɧɚɝɪɭɡɤɢ Ȼɚɲɤɢɪɫɤɨɝɨ ɊȾɍ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɪɟɡɭɥɶɬɚɬɵ 
ɡɚɧɨɫɢɦ ɜ ɬɚɛɥɢɰɭ 2.7. 

Ⱦɚɧɧɵɟ ɝɪɚɮɢɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ (ɝɪɚɮɢɤ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ) ɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ (ɝɪɚɮɢɤ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ). 

 
Ɍɚɛɥɢɰɚ 2.7 – Ƚɨɞɨɜɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ Ȼɚɲɤɢɪɫɤɨɝɨ 
ɊȾɍ 

α ɦɟɫɹɰɵ cos Ɋ ɦɚɤɫ Ɋ ɫɪ a ɦɚɤɫ a ɫɪɟɞɧ b ɦɚɤɫ b ɫɪɟɞɧ 
0,2617 1 0,9660 3529 3370 

3236 3090 303 290 

0,7850 2 0,7074 3451 3295 
1,3083 3 0,2595 3315 3165 
1,8317 4 -0,2579 3158 3016 
2,3550 5 -0,7063 3022 2886 
2,8783 6 -0,9655 2944 2811 
3,4017 7 -0,9664 2943 2810 
3,9250 8 -0,7085 3022 2885 

4,4483 9 -0,2610 3157 3015 
4,9717 10 0,2564 3314 3164 
5,4950 11 0,7051 3450 3294 
6,0183 12 0,9651 3529 3370 

 
ɇɚ ɨɫɧɨɜɟ ɪɚɫɱёɬɨɜ ɜɵɩɨɥɧɹɟɦ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɊȾɍ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ  

 
2.4 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
  

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɭɫɥɨɜɢɣ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ) ɜ ɫɚɦɨɦ ɨɛɳɟɦ ɜɢɞɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɶ ɫɬɨɤ ɫ ɩɨɥɨɜɨɞɧɨɝɨ 
ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ, ɞɟɮɢɰɢɬɧɵɣ ɤɚɤ ɩɨ ɜɨɞɟ, ɬɚɤ ɢ ɩɨ ɷɥɟɬɪɨɷɧɟɪɝɢɢ. ȼ 
ɩɪɨɰɟɫɫɟ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɬɨɤɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɤɚɤɨɣ ɨɛɴёɦ ɜɨɞɵ 
ɭɞɚɫɬɫɹ ɚɤɤɭɦɭɥɢɪɨɜɚɬɶ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɨɩɪɟɞɟɥɢɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ 
ɷɧɟɪɝɨɨɬɞɚɱɭ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ Ȼ.2. 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɪɟɠɢɦɵ ɪɚɛɨɬɵ 

Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɢɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ. 

 ˋܰˊ˄ = ∑ሺ ˄ܰ˞˕ − ʑܰʤʙሻ = ͶͳͶ ʛʑ˕. (2.7) 
 
ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɣ ɧɚ ɧёɦ ɭɤɚɡɵɜɚɟɬɫɹ ɥɢɧɢɹ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɫ 

ɩɨɥɨɜɨɞɧɨɝɨ ɩɟɪɢɨɞɚ ɧɚ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. Ɂɚɬɟɦ ɡɧɚɱɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɛɭɞɟɬ ɭɬɨɱɧɟɧɨ ɜ ȼɗɊ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ Ȼ.3, ɛɚɥɚɧɫ 
ɷɧɟɪɝɢɢ ɢɡɨɛɪɚɠɟɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ.1. 

ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ 
ɦɨɠɧɨ ɩɪɢɫɬɭɩɚɬɶ ɤ ɫɪɚɛɨɬɤɟ–ɧɚɩɨɥɧɟɧɢɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
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2.5 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ȼɵɛɨɪ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɨɤ  

 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ (ȼɗɊ) ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 

ɦɨɳɧɨɫɬɢ, ɧɚɣɞɟɧɧɨɣ ɢɡ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. 
ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ Ȼ.4. 
ɉɨɫɥɟ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɫɪɚɛɨɬɚɧɨ-ɧɚɩɨɥɧɟɧɨ ɧɢɠɟ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɨɬɦɟɬɤɢ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɬɪɟɛɭɟɬɫɹ ɤɨɪɪɟɤɬɢɪɨɜɤɚ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɜ ɫɬɨɪɨɧɭ ɭɦɟɧɶɲɟɧɢɹ, ɩɨɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɟ 
ɛɭɞɟɬ ɫɪɚɛɨɬɚɧɨ ɢ ɧɚɩɨɥɧɟɧɨ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ. 

Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ 
ɡɧɚɱɟɧɢɹ: 

ˆܰ˃˓ˇˈˍ = ˆܰ˃˓яː˅ = ͳ͹ʹ ʛʑ˕; (2.8) 

ˆܰ˃˓ːˑя = ˆܰ˃˓˗ˈ˅ = ͳͲͷ ʛʑ˕. (2.9) 
 
ɉɨɫɥɟɞɧɹɹ ɢɬɟɪɚɰɢɹ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ Ȼ.5. 
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ȼɗɊ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɩɪɚɜɢɥɶɧɨɫɬɢ ɜɵɛɨɪɚ 

ɯɚɪɚɤɬɟɪɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɜ ɫɬɜɨɪɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ⱦɥɹ ɷɬɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɪɚɜɧɵɣ: 

ߚ  = ௏˒ ˑˎˈˊːௐ̅ , (2.10) 

 
ɝɞɟ ܹ̅ – ɫɪɟɞɧɢɣ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɛɴɟɦ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ, ɪɚɜɧɵɣ:  
 ܹ = Σொˆˑˇ˔˓ ·௧ଵ଴−వ , (2.11) 

 
ɝɞɟ ܳˆˑˇ˔˓ – ɫɪɟɞɧɢɣ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ ɩɟɪɢɨɞ ɪɚɫɯɨɞ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ Ƚɗɋ. 
 ܹ = ͵ͳͺ · ͵͸ͷ · ʹͶ · ͵͸ͲͲͳͲ−ଽ = ͺ,Ͷʹ ˍˏଷ.    

ߚ  = ʹ,͵ ∙ ͳͲଽͳͳ,ͷ ∙ ͳͲଽ = Ͳ,ͳͶ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɟɧɧɵɣ ɪɟɡɭɥɶɬɚɬ ߚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɨɞɨɜɨɦɭ ɯɚɪɚɤɬɟɪɭ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɧɟ ɡɚɧɹɬɭɸ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɩɢɤɨɜɭɸ ɢ ɩɨɥɭɩɢɤɨɜɭɸ ɡɨɧɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 
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Ɉɞɧɚɤɨ ɟɫɬɶ ɨɛɹɡɚɬɟɥɶɧɨɟ ɭɫɥɨɜɢɟ: ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ 
ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ 
ɨɛɹɡɚɧɚ ɨɬɞɚɜɚɬɶ ɜ ɛɚɡɨɜɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ. 

 ˓ܰ˃˄ = ˄ܰ˃ˊ˃ + ˒ܰˋˍ.                                                                                 (2.12) 
 ˄ܰ˃ˊ˃ = ௞ಿ∙ொ˔.˒.∙ுଵ଴଴଴                                                                                (2.13) 

  Э˄˃ˊ˃ = ே˄˃ˊ˃∙ଶସଵ଴଴଴                                                                                            (2.14) 

 Э˒ˋˍ = Эˆ˃˓. − Э˄˃ˊ˃                                                                                  (2.15) 
 

Ɋɚɫɱёɬɵ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ (2.12) – (2.15) ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱёɬ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ 

Ɇɟɫ. N ɝɚɪ.  
Ɇȼɬ 

ɗ ɫɭɬ.ɝɚɪ. 
Ɇɥɧ.ɤȼɬ·ɱ 

N ɛɚɡɚ,  
Ɇȼɬ 

ɗ ɛɚɡɚ,  
Ɇɥɧ.ɤȼɬ·ɱ 

N ɩɢɤ,  
Ɇȼɬ 

ɗ ɩɢɤ,  
Ɇɥɧ.ɤȼɬ·ɱ 

N ɪɚɛ,  
Ɇȼɬ 

H, ɦ 

1 172 4,14 33 0,801 215 3,338 248 44 
2 105 2,53 33 0,800 170 1,731 203 44 
3 66 1,59 34 0,809 123 0,785 157 44 
4 67 1,61 34 0,815 127 0,791 161 44 
5 68 1,63 34 0,826 90 0,801 124 45 
6 69 1,65 35 0,836 95 0,811 130 46 
7 69 1,66 35 0,845 97 0,820 132 46 
8 70 1,68 35 0,851 95 0,826 130 46 
9 70 1,68 36 0,855 131 0,830 167 47 
10 70 1,68 36 0,853 129 0,828 165 46 
11 105 2,53 35 0,839 168 1,731 203 46 
12 172 4,14 34 0,817 214 3,338 248 45 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɣ ɤɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ (ɜɵɪɚɛɨɬɤɭ) ɜɩɢɫɵɜɚɟɦ ɜ ɩɢɤ-

ɩɨɥɭɩɢɤ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. Ɂɚɬɟɦ, ɨɩɪɟɞɟɥɹɟɦ ɜɟɪɬɢɤɚɥɶɧɵɣ ɤɚɬɟɬ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɩɢɤɨɜɨɣ ɡɨɧɵ. 

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. 

ȼɩɢɫɵɜɚɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɪɨɢɫɯɨɞɢɬ ɚɧɚɥɨɝɢɱɧɨ. 
ȼɫɟ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ (ɂɄɇ) ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɹɯ Ȼ.2-Ȼ.13, 
ɝɞɟ ɡɟɥɟɧɵɦ ɰɜɟɬɨɦ ɩɨɤɚɡɚɧɚ ɉɚɜɥɨɜɫɤɚɹ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 166,4 Ɇȼɬ, 
ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ — 590 ɦɥɧ ɤȼɬ·ɱ. 
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2.6 Ɋɚɫɱɟɬ ɪɟɡɟɪɜɨɜ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 

Ɋɚɫɱёɬ ɪɟɡɟɪɜɨɜ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɢ 
ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ – ɷɬɨ ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊ.ʒЭʠ,  (2.16) 
 
Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɭɦɦɨɣ ɧɚɝɪɭɡɨɱɧɨɣ, ɚɜɚɪɢɣɧɨɣ ɢ 

ɪɟɦɨɧɬɧɨɣ ɦɨɳɧɨɫɬɟɣ. 
Ⱦɚɥɟɟ ɩɨɤɚɡɚɧ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɞɟɤɚɛɪɹ (ɹɧɜɚɪɹ). 
Ɂɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɢ ɢ ɦɚɤɫɢɦɚɥɶɧɭɸ 

ɪɚɛɨɱɭɸ, ɞɥɹ ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ ɩɪɢɦɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 2% ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. Ⱦɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪɢɦɟɦ ɤɚɤ 5% ɨɬ 
ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɚ ɚɜɚɪɢɣɧɵɣ – 8%. Ɉɫɬɚɬɨɱɧɵɣ ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, 
ɪɚɫɩɪɟɞɟɥɢɦ ɧɚ Ɍɗɐ. 

 ʟː˃ˆ˓.Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,Ͳʹ = ͵ͷʹͻ ∙ Ͳ,Ͳʹ = ͹ͳ ʛʑ˕. (2.17) 

 ʟ˃˅˃˓.Эʠ = ʟ௠௔௫Эʠ ∙ Ͳ,Ͳͺ = ͵ͷʹͻ ∙ Ͳ,ͺ = ʹͺʹ ʛʑ˕.                                           (2.18) 
 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɯ ɦɚɤɫɢɦɚɥɶɧɵɦ ɪɚɛɨɱɢɦ ɦɨɳɧɨɫɬɹɦ, 
ɬɨɝɞɚ: 

 ʟː˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ = ͳʹ ʛʑ˕.         
 ʟː˃ˆ˓˔˖˜.ʒЭʠ = ͷ ʛʑ˕.  
 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ Ɍɗɋ, ɬɚɤ ɤɚɤ ɜɨɞɚ, ɤɚɤ ɷɧɟɪɝɨɧɨɫɢɬɟɥɶ, 

ɞɥɹ ɩɨɤɪɵɬɢɹ ɷɬɨɝɨ ɪɟɡɟɪɜɚ ɧɟ ɧɭɠɧɚ, ɩɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱёɬɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɧ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɵɦ 0. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ, ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ Ɍɗɋ, ɚ ɬɚɤɠɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ே˓˃˄˔˖˜.ʒЭʠ଺ ∙ ͳ ˏˈ˔я˙, (2.19) 

 
ɝɞɟ ˓ܰ˃˄˔˖˜.ʒЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ. 
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ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ଵ଺ଵ଺ = ʹ͹ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ. 

ܨ˓  ˈˏ˔˖˜.ʡЭʠ = ே˓˃˄.೘ೌೣ˔˖˜.ʡЭʠ଺ ∙ ͳ ˏˈ˔я˙, (2.20) 

 
ɝɞɟ ˓ܰ˃˄ ௠௔௫˔˖˜.ʡЭʠ  – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ɍɗɋ. 

ܨ˓  ˈˏ˔˖˜.ʡЭʠ = ଷହଶ଴଺ = ͷʹͲ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ . 

ܨ˓  ˈˏ˒˓ˑˈˍ.ʒЭʠ = ே˓˃˄.೘ೌೣ˒˓ˑˈˍ˕.ʒЭʠ଺ ∙ ͳ ˏˈ˔я˙ ,  (2.21) 

 
ɝɞɟ ˓ܰ˃˄˒˓ˑˈˍ˕.ʒЭʠ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ܨ˓  ˈˏ˒˓ˑˈˍ.ʒЭʠ = ଶସ଼଺ = Ͷͳ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ . 

 
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ƚɗɋ ɪɚɫɩɨɥɚɝɚɸɬ ɩɨɫɥɟ ɩɟɪɢɨɞɚ ɩɨɥɨɜɨɞɶɹ, ɩɟɪɟɞ 

ɧɚɱɚɥɨɦ ɫɪɚɛɨɬɤɢ ɜ 9-ɨɦ ɦɟɫɹɰɟ. Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɋ – ɜ ɦɟɫɹɰɵ ɩɪɨɜɚɥɚ 
ɧɚɝɪɭɡɤɢ, ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɦɚɣ – ɚɜɝɭɫɬ. 

ɉɨɫɥɟ ɪɚɫɱёɬɚ ɪɟɡɟɪɜɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ: 

 ˖ܰ˔˕.˒˓ˑˈˍ.ʒЭʠ = ʹͶͺ + ͳʹ = ʹ͸Ͳ ʛʑ˕. 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ 

ɩɨɤɪɵɬɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ 
ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ. ȿɝɨ 
ɩɨɫɬɪɨɟɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɚ ɝɨɞɨɜɨɦ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ȼ.6. Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ Ȼ.14. 
 

2.6 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ 
 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ, ɩɪɢɜɟɞɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ Ȼ.7, ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ 
Ƚɗɋ.  

Ʉɪɢɬɟɪɢɟɦ ɨɰɟɧɤɢ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɝɨɞɭ ɫɪɟɞɧɟɣ ɜɨɞɧɨɫɬɢ ɞɥɹ ɧɚɱɚɥɶɧɵɯ 
ɫɬɚɞɢɣ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
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ɩɪɢ ɭɫɥɨɜɢɢ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ, ɧɟ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɜ ɪɚɫɱёɬɧɵɯ ɦɚɥɨɜɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 

 Э̅ˆˑˇ = ∑ Э = ͻͺͻ ˏˎː. ˍʑ˕ ∙ ˚  
 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɩɪɢɜɟɞɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

 
Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

2.7 Ɋɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 

ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ƚɗɋ. Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɷɬɨ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɇɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɦɢɧɢɦɚɥɶɧɵɣ ɢ ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ.  

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɧɟɨɛɯɨɞɢɦɚ ɬɚɛɥɢɰɚ Ȼ.8. 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ, ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɚ ɪɢɫɭɧɤɟ 2.5 

ɨɩɪɟɞɟɥɹɟɦ:  
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax = 47,55 ɦ.  
– ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ Hɪ = 43,24 ɦ. ɢ ܳ݉ܽ707 = ݔ ɦ3/ܿ.  
– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmin = 42,8 ɦ.  
ɉɨ ɢɡɜɟɫɬɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɚ ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ 

ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɛɵɥɨ ɛɵ ɧɟ 
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ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɢ ɫɨɨɬɧɨɲɟɧɢɟ (2.22) ɧɟ ɩɪɟɜɵɲɚɥɨ 
ɛɵ ɚɧɚɥɨɝɢɱɧɨɝɨ ɮɚɤɬɢɱɟɫɤɨɝɨ ɨɬɧɨɲɟɧɢɹ. 

 
ɇɦɚɤɫ = 50 ɦ; 
 ʜˏˋːʜˏ˃ˍ˔ = ସଶ,଼ସ଻,ହହ = Ͳ,ͻ                                                                                     (2.22) 

 

 

Ɋɢɫɭɧɨɤ 2.5 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱёɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɪɚɫɯɨɞɭ, 
ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 

42.00

43.00

44.00

45.00

46.00

47.00

48.00

49.00

50 150 250 350 450 550 650 750 850

ɇ, ɦ

Q, ɦ3/c

ɇɧɩɭ ɇɭɦɨ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ Nɭɫɬ ɇɦɚɤɫ
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩ-ɬɢ ɇɪɚɫɱ
ɇɦɚɤɫ ɇɦɢɧ
ɇɪɚɫɱ

ɇɦɚɤɫ = 47,55 ɦ  

ɇɪɚɫɱ = 43,24 ɦ 
ɇɦɢɧ = 42,8 ɦ 

Qɦɚɤɫ = 707 ɦ3/c  
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
 ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ, ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ሺܦଵሻ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ሺ݊˔ˋː˘ሻ, ɩɪɢ ɤɨɬɨɪɵɯ ɜ 
ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ 
ɪɚɛɨɬɚɥɚ ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ, ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫= 47,55 ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ
 ɉɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
ɞɢɚɩɚɡɨɧɚ ɧɚɩɨɪɨɜ. Ɇɨɞɟɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɨɞɯɨɞɹɳɢɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
 
Ɍɚɛɥɢɰɚ 3.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 

Ɍɭɪɛɢɧɚ ɉɅ50-ȼ ɉɅȾ50-ȼ60° 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 

ɝɢɞɪɨɬɭɪɛɢɧ 
,ˇˈ˓˒ࡴ ˏ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ࢔࢏࢓ࡴ ⁄𝒙ࢇ࢓ࡴ  0,856 0,856 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

,𝒕࢖࢕ ૚′࢔ ˑ˄/ˏ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ 
ɪɚɫɯɨɞ 

,𝒕࢖࢕ ૚ࡽ ˎ/˔ 1680 1680 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 𝜼ˏ  ࢖࢕𝒕 86,5 86,2 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɫɯɨɞ 

,𝒙ࢇ࢓૚′ࡽ ˎ/˔ 1680 1680 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 

, ࢓ ૚ࡰ ˏ 0,46 0,35 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ࡴˏˑˇ , ˏ 4 5 

Ɍɟɦɩɟɪɚɬɭɪɚ 𝒕ˏˑˇ, ℃ 4 16 

 

3.2 ȼɵɛɨɪ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɢ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

 
Ɂɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ܦଵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ 

ɬɚɛɥɢɰɟ 3.2.  
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Ɍɚɛɥɢɰɚ 3.2 – Ɋɹɞ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 
1000 1250 1400 1600 1800 1900 2000 2120 
2360 2500 2650 2800 3000 3150 3350 3550 
4000 4250 4500 4750 5000 5300 5600 6000 
6700 7100 7500 8000 8500 9000 9500 10000 

 
ɉɪɨɢɡɜɨɞɢɥɢɫɶ ɪɚɫɱёɬɵ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ-

500 : 
– ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ: 

 

η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − εሻ + ε√DభˏˑˇDభఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ νːνˏˑˇఱ ), (3.1)  

 

ɝɞɟ ηˏ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ε – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ. ɉɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɉɅ: ε = Ͳ,͹ͷ;  Dଵˏˑˇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Hˏˑˇ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ɋː – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. ȼ 
ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ ɋː = ͳ,Ͳͺͺ · ͳͲ଺ ˏଶ/˔; ɋˏˑˇ – ɤɨɷɮɮɢɰɢɟɧɬ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 
ȼɵɛɢɪɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 3.3 ɦɟɬɨɞɨɦ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɟɣ, ɫ ɭɱɟɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɦɨɞɟɥɢ (ݐˏˑˇ). ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɦ ɋː = ͳ,ͳͳͶ ·ͳͲ଺ ˏଶ/˔. 

 

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

= ͳ − ሺͳ − Ͳ,ͺ͸ʹሻ (ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ√଴,ଷହఱ ∙ √ ହସଷ,ଶସభబ ∙ √ଵ,଴଼଼·ଵ଴లଵ,ଵଵସ·ଵ଴లఱ ) = Ͳ,ͺͺͲ, 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ 𝒕, ℃ 0 5 10 15 20 25 30 35 𝒗 · ૚૙૟, ˏ૛/˔ 1,79 1,51 1,30 1,14 1,01 0,90 0,81 0,74 
 

– Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · H˓ · √H˓ · η˕ ∙ ηˆ, (3.2)  
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ɝɞɟ Q୍˓′  – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ; η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. ɉɪɢɧɢɦɚɸɬ ηˆ = Ͳ,ͻ͹ͷ. 
 N˃ˆ˓ = ͻ,ͺͳ · Q୍˓′ · Dଵଶ · √H˓ଷ · η˕ ∙ ηˆ =  = ͻ,ͺͳ · ͳ,͸ͺ · ͷଶ ·  √Ͷ͵,ʹͶଷ · Ͳ,ͺͺ · Ͳ,ͻ͹ͷ = ͳͲͲͷͶ͵ ˍʑ˕. 
 
– Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ: 

 Zɚɝɪ = NɭɫɬNɚɝɪ
, (3.3)  

 
ɝɞɟ  Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɭɡɥɚ ɜ ɤȼɬ; Nɚɝɪ – ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ. 
 Zɚɝɪ = ଶ଺଴଴଴଴ଵ଴଴ହସଷ = ʹ,ͷͻ ˛˕ ⇒ Z˃ˆ˓′ = Ͷ ˛˕.  
 

ɇɟɨɛɯɨɞɢɦɨ ɨɤɪɭɝɥɟɧɢɟ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ 
ɱɢɫɥɚ (ܼ˃ˆ˓′ ), ɚ ɬɚɤɠɟ ɭɬɨɱɧɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ (N˃ˆ˓′ ). ɋ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 3.3.1: 

 N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′ . (3.3.1)  

 N˃ˆ˓′ = N˖˔˕Z˃ˆ˓′ = ଶ଺଴଴଴଴ସ = ͸ͷͲͲͲ ˍʑ.  

 
– ɉɨɩɪɚɜɤɚ ɄɉȾ: 
 ݉ = η˕ηɦ

, (3.4)  

 
ɝɞɟ η˕ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηɦ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

 ݉ = ଴,଼଼଴଴,଼଺ଶ = ͳ,Ͳʹͳ. 

 
– ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊′ = ௡I p′ √௠·ୌ˓Dభ , (3.5)  
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ɝɞɟ ୍݊ ୮′  - ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ;  

m – ɩɨɩɪɚɜɤɚ ɧɚ ɄɉȾ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ. 
 ݊′ = ଵଵଷ·√ଵ,଴ଶଵ·ସଷ.ଶସହ = ͳͶͻ,ͻͶ ⇒  ݊˔ˋː˘′ = ͳͷͲ ˑ˄ˏˋː.  

 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɩɨ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 
 

– ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 ୍݊ ௠௔௫′ = ௡˔ˋː˘′ Dభ√௠·ୌ೘𝑖೙, (3.6)   

 ୍݊ ௠௔௫′ = ଵହ଴·ହ√ଵ,଴ଶଵ·ସଶ,଼ = ͳͳ͵,͸ ˑ˄ˏˋː. 

 ୍݊ ˓˃˔˚′ = ௡˔ˋː˘′ Dభ√௠·ୌ˓˃˔˚, (3.7)  

 ୍݊ ˓˃˔˚′ = ଵହ଴·ହ√ଵ,଴ଶଵ·ସଷ,ଶସ = ͳͳ͵ ˑ˄ˏˋː. 

 ୍݊ ௠𝑖௫′ = ௡˔ˋː˘′ Dభ√௠·ୌ೘ೌೣ, (3.8)  

 ୍݊ ௠𝑖௫′ = ଵହ଴·ହ√ଵ,଴ଶଵ·ସ଻,ହହ = ͳͲ͹,ͺ ˑ˄ˏˋː.  

 
– ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′˓ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌభ˓,ఱ·ηˆ, (3.9)  

 
ɝɞɟ N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ˓ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚɸ. 

 ܳሺு˓ሻ′ · η˕ = ଺ହ଴଴଴ଽ,଼ଵ·ହమ·ସଷ.ଶସభ,ఱ·଴,ଽ଻ହ = ͳ,Ͳ͵. 

 
– ɉɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
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 ܳ௠௔௫′ · η˕ = N˃ˆ˓′ଽ,଼ଵ·Dభమ·ୌ೘ೌೣభ,ఱ ·ηˆ, (3.10)  

 
ɝɞɟ N˃ˆ˓′  – ɭɬɨɱɧɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ; Dଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜ୫ax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ηˆ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 

 ܳሺு௠௔௫ሻ′ · η˕ = ଺ହ଴଴଴ଽ,଼ଵ·ହమ·ସ଻,ହହభ,ఱ·଴,ଽ଻ହ = Ͳ,ͺͻ. 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɣ 3.9 ɢ 3.10, ɨɩɪɟɞɟɥɟɧɚ ɩɨɞɛɨɪɨɦ ɩɨɥɨɠɟɧɢɹ ɬɨɱɟɤ 

ɧɚ ɥɢɧɢɹɯ ୍݊ ˓˃˔˚′  ɢ ୍݊ ௠𝑖௡′  ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
ɉɨɞɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɢɡɜɨɞɹɬ ɞɨ ɜɵɩɨɥɧɟɧɢɹ ɪɚɜɟɧɫɬɜɚ ɦɟɠɞɭ ɥɟɜɨɣ ɢ 

ɩɪɚɜɨɣ ɱɚɫɬɶɸ ɭɪɚɜɧɟɧɢɣ. 
Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 

ɪɚɫɯɨɞɭ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ ܪ௠௔௫ ɢ ܪ௠𝑖௡ ɩɨ ɮɨɪɦɭɥɚɦ (3.11 – 
3.12). 

 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு೘ೌೣ∙௠ ,                                                                                    (3.11) 

 ܳ′ூ = ଽ଴ହమ∗√ସଶ,଼∗ଵ,଴ଶଵ = ͷͶͷ.  

 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு೘𝑖೙∙௠ ,                                                                                    (3.12) 

 ܳ′ூ = ଶହହమ∗√ସ଻,ହହ∗ଵ,଴ଶଵ = ͷͳ͹.  

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ (3.10), ɢɡ 
Ƚɍɏɚ ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɹ ܳ˓˃˔˚ ɢ η. Ⱦɚɥɟɟ, ɧɚɯɨɞɢɦ 𝜂ː.˓.˕ ɩɨ ɮɨɪɦɭɥɟ (3.13). 

 𝜂ː.˓.˕ = ݉ · ܳ˓˃˔˚.                                                                                   (3.13) 
 𝜂ː.˓.˕ = ͳ,Ͳʹͳ ∗ Ͳ,ͻͲͺ͹ = Ͳ,ͻʹͷͳ ɨ.ɟ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.1 – 3.12) ɩɚɪɚɦɟɬɪɵ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɞɢɚɦɟɬɪɨɜ ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɉɅȾ50-ȼ60°, ɉɅ50-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
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Ɍɚɛɥɢɰɚ 3.4 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅȾ50-ȼ60° ɉɅ50-ȼ Dଵ, ɦ 4,25 5 5,6 4,25 4,75 5 η˕, ɨ.ɟ 0,880 0,880 0,881 0,883 0,883 0,883 N˃ˆ˓, ɤȼɬ 72598,2 100543 126174 72861,6 91050 100904,48 Z˃ˆ˓′ , ɲɬ 3,58 2,59 2,06 3,57 2,86 2,58 Z˃ˆ˓, ɲɬ 4 4 3 4 4 4 N˃ˆ˓′ , ɤȼɬ 65000 65000 86666,7 65000 65000 65000 

m 1,017 1,018 1,018 1,021 1,021 1,021 ݊′, ɨɛ/ɦɢɧ 176 149,94 134 181 162 154 ݊˔ˋː˘′ , ɨɛ/ɦɢɧ 187,5 150 136,4 187,5 166,7 157,8 ୍݊ ˓˃˔˚′ , ɨɛ/ɦɢɧ 120,2 114,2 115,1 119,9 119,2 118,7 ୍݊ ௠௔௫′ , ɨɛ/ɦɢɧ 120,8 114,8 115,7 120,5 119,8 119,4 ୍݊ ௠𝑖௡′ , ɨɛ/ɦɢɧ 114,6 107,8 109,8 114,4 113,6 113,2 ܳ′˓ · η˕ 1,43 1,03 1,1 1,42 1,13 1,02 ܳ௠௔௫′ · η˕ 1,24 0,89 0,95 1,23 0,98 0,89 ܳˑˆ˓′  ሺܪ௠𝑖௡ሻ 0,755 0,545 0,435 0,754 0,603 0,545 ܳˑˆ˓′  ሺܪ௠௔௫ሻ 0,717 0,517 0,412 0,717 0,572 0,517 𝜂ː.˓.˕ 0,9082 0,9251 0,9193 0,8925 0,9312 0,9322 

 
Ⱦɚɧɧɵɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɩɨ ɫɥɟɞɭɸɳɢɦ ɤɪɢɬɟɪɢɹɦ: 

– Ɇɚɤɫɢɦɚɥɶɧɵɣ ɄɉȾ; 
– Ɉɩɬɢɦɚɥɶɧɚɹ ɪɚɛɨɱɚɹ ɡɨɧɚ ɬɭɪɛɢɧɵ; 
– ɉɪɢɟɦɥɟɦɨɟ ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ.  

ɂɡ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɫɦɨɬɪɟɧɢɹ ɢɫɤɥɸɱɟɧɵ ȽɌ: ɉɅȾ50 – ȼ ɫ ܦଵ = Ͷ,ͷʹ ˏ, 
ɬ.ɤ. ɜ ɡɨɧɭ ɪɚɛɨɬɵ ɬɭɪɛɢɧɵ ɧɟ ɜɯɨɞɢɬ ɬɨɱɤɚ ɨɩɬɢɦɭɦ, ɉɅ50–ȼ ɫ ܦଵ = Ͷ,ʹͷ ˏ, ɬɚɤ 
ɤɚɤ ɫɚɦɵɣ ɧɢɡɤɢɣ ɄɉȾ ɢɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɬɭɪɛɢɧ. 

Ɂɨɧɵ ɪɚɛɨɬɵ ȽɌ ɨɛɨɡɧɚɱɟɧɵ ɧɚ Ƚɍɏɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ ȼ.1 ɢ 
ȼ.2. 

 
3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 

ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 
 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.14). 

 ∇ܼ˓.ˍ. = ܼː˄ሺܳː˄ሻ + Hௌ, (3.14)  
 
ɝɞɟ ܼː˄ሺܳː˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ. 

 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ Hௌ ɨɩɪɟɞɟɥɟɧɨ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
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ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

– ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ H௠௔௫ ɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ; 

– ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ H˓˃˔˚ ɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ; 

– ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ H௠𝑖௡ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 
௦ܪ  = ͳͲ,͵͵ − ௓ː˄ሺொː˄ሻଽ଴଴ − 𝜎H − ∆H௦ + ∆ܼ˘.˒ˎ, (3.15)  

 
ɝɞɟ ∆H௦ – ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɭɱɢɬɵɜɚɸɳɟɟ 
ɧɟɬɨɱɧɨɫɬɢ ɨɩɪɟɞɟɥɟɧɢɹ σ ɩɪɢ ɦɨɞɟɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ, ɦɚɫɲɬɚɛɧɵɣ ɷɮɮɟɤɬ ɢ 
ɚɧɬɢɤɚɜɢɬɚɰɢɨɧɧɵɣ ɡɚɩɚɫ (1,5 ɦ); 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɬɨɱɟɤ; H – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ܼː˄ሺܳː˄ሻ; ∆ܼ˘ ˒ˎ – ɪɚɡɧɨɫɬɶ ɜɵɫɨɬɧɵɯ ɨɬɦɟɬɨɤ ɞɜɭɯ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ 

ɢ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧ, ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60°-500: 
 

 Zɯ.ɩɥ.= 
௕଴ଶ  = 

଴,ଷ଻ହ஽ଵଶ  = 
଴,ଷ଻ହ∙ହଶ = 0,94 ɦ. (3.16) 

 
Ɋɚɫɯɨɞ ɜ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɤɚɯ, ɩɨɥɭɱɚɸɬ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ ɩɨɞɨɛɢɹ, 

ɩɨɞɫɬɚɜɥɹɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 ܳ = ܳ′୍ ∙ ܼ௔ ∙ ଵଶܦ ∙ √݉ ∙ ʜ,  (3.17)  

 
ɝɞɟ ܳ′୍ - ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܼ௔ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɪɢɧɹɬɨ ܼ௔ = ͳ; ܪ – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɚɩɨɪ. 

ɉɪɢ ɇmax: 
 Hs = ͳͲ,͵͵ − ଵଷହ,଴଺ଽ଴଴ − Ͳ,ʹ͹ ∙ Ͷ͹,ͷͷ − ͳ,ͷ + Ͳ,ͻͶ = −Ͳ,ͷͷ ˏ,  
 
ɉɪɢ Hɪ: 
 Hs = ͳͲ,͵͵ − ଵଷହ,଴଺ଽ଴଴ − Ͳ,ʹͺͷ ∙ Ͷ͵,ʹͶ − ͳ,ͷ + Ͳ,ͻͶ = −Ͳ,ͲͶ ˏ,  
 
ɉɪɢ Hmin: 
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Hs = ͳͲ,͵͵ − ଵଷହ,଴଺ଽ଴଴ − Ͳ,ʹͺ ∙ Ͷʹ,ͺ − ͳ,ͷ + Ͳ,ͻͶ = Ͳ,͵ ˏ.  
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 

Ɉɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ 
ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɥɢ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ 
ɪɢɫɭɧɤɢ 1.1. 

Ɋɚɫɫɱɢɬɵɜɚɥɢ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɤɚɠɞɨɣ ɢɡ 
ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ (3.18 – 3.20). Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ ɜ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 
 ܼʟʙሺH୫i୬ሻ = Zː˄ (Q ሺH୫i୬ሻ) + H௦ሺH௠𝑖௡ሻ,  (3.18) 
 ܼʟʙ(H˓˃˔˚) = Zː˄  ቀQ (H˓˃˔˚)ቁ + H௦(H˓˃˔˚),  (3.19) 

 ܼʟʙሺH௠௔௫ሻ = Zː˄ (Q ሺH୫axሻ) + H௦ሺH୫axሻ.  (3.20) 
 

Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅȾ50-ȼ60°-500: 
 ZʟʙሺH୫i୬ሻ = ͳ͵ͺ,ʹͷ + ሺ−Ͳ,ͷͷሻ = ͳ͵͹,ͷͺ ɦ,  
 Zʟʙ(H˓˃˔˚) = ͳ͵ͺ,ʹ͹ + ሺ−Ͳ,ͲͶሻ = ͳ͵ͺ,ʹ͵ ˏ,  
 ZʟʙሺH௠௔௫ሻ = ͳ͵ͺ,ͳ͵ + Ͳ,Ͳ͵ = ͳ͵ͺ,ͳ͸ ˏ. 
  
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙ = ͳ͵͹,ͷͺ ˏ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɢɯ ɤɨɥɟɫ ɞɥɹ ɤɚɠɞɨɣ ɜɵɫɨɬɵ 

ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
 

Ɍɚɛɥɢɰɚ 3.5 – Ɉɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ 
ɨɬɫɚɫɵɜɚɧɢɹ 

ɉɚɪɚɦɟɬɪ ɉɅȾ50-ȼ60° ɉɅ50-ȼ ܦଵ 5 5,6 4,75 5 ∇ܼʟʙሺʜ୫axሻ 134,58 136,97 124,54 126,31 ∇ܼʟʙሺʜ୮ሻ 135,55 134,75 116,16 118,17 ∇ܼʟʙሺʜ୫i୬ሻ 135,23 134,21 112,11 113,62 
 
ɉɨɫɥɟ ɩɪɨɜɟɞёɧɧɨɝɨ ɚɧɚɥɢɡɚ ɜɵɛɪɚɧɧɵɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɢɯ ɤɨɥёɫ, 

ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ – ɬɭɪɛɢɧɚ ɉɅȾ50-ȼ60°-500. 
ȼ ɫɪɚɜɧɟɧɢɢ ɫ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɬɭɪɛɢɧɚɦɢ, ɭ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɢɦɟɸɬɫɹ 

ɦɟɧɶɲɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɚɜɢɬɚɰɢɢ. ȼɵɛɨɪ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ, ɬɚɤ ɤɚɤ 
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ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟ ɬɪɟɛɭɟɬ ɬɪɭɞɨɟɦɤɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ, 
ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɦɟɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ. 

 
3.4 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

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, ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɧɚ ɪɢɫɭɧɤɟ ȼ.3, ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɞɥɹ ܦଵ = ͷ,Ͳ ˏ, ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ Ƚɍɏɭ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ ȼ.3, ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.6. 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ࢇࡰ, ɦ 7,65 ࢈ࡰ, ɦ 6,6 ࡰ૝, ɦ 8,05 ࢎ૚, ɦ 0,41 

  
ɍɝɨɥ ɨɯɜɚɬɚ: 
 ߮଴ = ͵Ͷͷ°  
 
ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 ܾ଴ = Ͳ,͵͹ͷ ∙  ଵ  (3.21)ܦ
 ܾ଴ = Ͳ,͵͹ͷ ∙ ͷ,Ͳ = ͳ,ͺͺ ˏ.  
 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ܾଵ = ܾ଴ + Ͳ,Ͳʹ = ͳ,ͺͺ + Ͳ,Ͳʹ = ͳ,ͻ ˏ.  (3.22) 
 ܾଵ = ͳ,ͺͺ + Ͳ,Ͳʹ = ͳ,ͻ ˏ.  
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɡɦɟɪɨɜ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ. ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
ଵܪ  = ܾଵ + ʹ ∙ ℎ = ͳ,ͺͺ + ʹ ∙ Ͳ,Ͷͳ = ʹ,͹ʹ ˏ.  (3.23) 
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ଵܪ  = ͳ,ͺͺ + ʹ ∙ Ͳ,Ͷͳ = ʹ,͹ʹ ˏ.  
 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ ߭˅˘ = ݂ሺܪ௣ሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1, ɨɬɤɭɞɚ ߭˅˘ = ͷ,Ͷͷ ˏ ˔⁄ . 
 
 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɢ ɫɤɨɪɨɫɬɧɨɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ: 
 ܳ௣ = N˃ˆ˓.ଽ,଼ଵ·η˕·ୌ˓˃˔˚.  (3.24) 

 ܳ௣ = ଺ହ଴଴଴ଽ,଼ଵ·଴,ଽସ଼·ସଷ,ଶସ = ͳͺͷ,͹͸ ˏయ̝.  
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ௣ ∙ ఝଷ଺଴°   (3.25) 
 ܳ˅˘ = ͳͷͷ,͹͸ ∙ ଷସହ°ଷ଺଴° = ͳ͹ͺ ˏయ̝

. 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
ܨ˅  ˘ = ொ˅˘జ˅˘ = ଵ଻଼ହ,ସହ = ͵ʹ,͸͸ ˏଶ.  (3.26) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = √ி˅𝜋 = √ଷଶ,଺଺ ଷ,ଵସ = ͵,ʹ͵ ˏ.  (3.27) 

 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
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 ܽ˅˘ = ܴସ + ଶ̆˅݌√ − ቀுభଶ ቁଶ.  (3.28) 

 ܽ˅˘ = Ͷ,Ͳʹͷ + √͵,ʹ͵ଶ − ቀଶ,଻ଶଶ ቁଶ = ͸,ͻͷ ˏ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ Ƚɍɏɭ:  
 ܴ˅˘ = ଵ,ସଷ஽భଶ + ͳ,͸͵ܦଵ.                                                                                 (3.29) 

 ܴ˅˘ = ଵ,ସଷ∙ହଶ + ͳ,͸͵ ∙ ͷ = ͳͳ,͹Ͷͷ ˏ. 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
 ܴ˅˘ = ܽ˅˘ +  (3.30) . ˘˅݌
 ܴ˅˘ = ͸,ͻͷ + ͵,ʹ͵ = ͳͲ,ͳͺ ˏ. 
 
Ɂɧɚɱɟɧɢɟ ఝ̝

 ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ଵ஼ ∙ ߮ = ܽ˅˘ − √ܽ˅˘ଶ −  ଶ. (3.31)˘˅݌

 
 ଵ஼ ∙ ߮ = ͸,ͻͷ − √͸,ͻͷଶ − ͵,ʹ͵ଶ = Ͳ,͹ͻ͸.  
 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ ȼ.1. 

Ɍɚɤ ɤɚɤ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ ߮ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ 
ɷɥɥɢɩɫɚ, ɬɨ ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɉɨɷɬɨɦɭ ɩɨɫɬɪɨɟɧɚ ɩɥɚɜɧɚɹ 
ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ ܴ ˋ ߮ ɞɨ ɤɨɨɪɞɢɧɚɬɵ ቀ߮଴ =Ͳ°; ܴ଴ = ஽ଶ್ = ଺,଺ଶ = ͵,͵ ˏቁ.  

ɋ ɲɚɝɨɦ ɜ ͳͷ° ɫɧɹɬɵ ɡɧɚɱɟɧɢɹ ܴ˅ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɝɥɚ ߮. Ɋɚɡɦɟɪɵ 
ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

ଵ݌  = ுభଶ·si୬ ௔ೖ , (3.32) 

 
ɝɞɟ ܽ௞ = ͵ͷ°. 
 

Ɋɚɞɢɭɫɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ: 
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ଶ݌  = ோ−ሺோర+௣భ·ሺଵ−ୡ୭s ௔ೖሻሻଶ·ୡ୭s ௔ೖ   (3.33) 

 
ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ ɩɨɫɬɪɨɟɧ ɦɟɬɨɞɨɦ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ, ɫ ɩɨɦɨɳɶɸ 

ɥɢɧɢɢ ɬɪɟɧɞɚ, ɜ ɩɪɨɝɪɚɦɦɧɨɣ ɫɪɟɞɟ Microsoft Excel ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
 

 
Ɋɢɫɭɧɨɤ 3.2 - ɂɡɦɟɪɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ R = f (φ) 

 
Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɤɪɭɝɥɵɯ ɢ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

ȼ.2. 
ɉɨɫɬɨɹɧɧɚɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

 ݇ = ொ˓ଶ·𝜋·భʠ.  (3.34) 

 ݇ = ଵ଼ହ,଻଺ଶ·ଷ,ଵସ·଴,଼଺ = ͵ͷ,͸. 

 
ɍɝɨɥ ɩɨɬɨɤɚ ɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɟ (ɧɚ ɜɯɨɞɟ ɜ ɤɨɥɨɧɧɵ ɫɬɚɬɨɪɚ): 

ߜ ݃ݐ  = ொ𝑝 ሺଶ∙𝜋∙௕భሻ⁄ ௞ .  (3.35) 

ߜ ݃ݐ  = ଵ଼ହ,଻଺ ሺଶ∙ଷ,ଵସ∙ଵ,ଽሻ⁄ଷହ,଺ = Ͳ,Ͷ͵͹. 

 
ɉɨɫɥɟ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɩɨɫɬɪɨɟɧ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɷɫɤɢɡ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɩɨɤɚɡɚɧɵ ɧɚ ɪɢɫɭɧɤɟ ȼ.4. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ 
ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ ȼ.2. 

 

3.3

4.3

5.3

6.3

7.3

8.3

9.3

10.3

11.3

0 50 100 150 200 250 300 350

R, ɦ

𝜑 , ɝɪɚɞ

R=f(φ)

R=f(φ)
Poly. (R=f(φ))



35 
 

3.5 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ, – ɷɬɨ ɟɝɨ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɢ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɦɨɳɧɨɫɬɶɸ ɬɭɪɛɢɧɵ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ±10%. ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɛɵɥ ɜɵɛɪɚɧ ɝɟɧɟɪɚɬɨɪ ɋȼ-
810/160-40, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.7. 

 
Ɍɚɛɥɢɰɚ 3.7 – Ⱦɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ-810/160-40 ࡼːˑˏ, Ɇȼɬ 70,4 𝐜𝐨ܛ 𝝋 0,9 𝑼ːˑˏ, ɤȼ 13,8 ࢔ːˑˏ, ɨɛ/ɦɢɧ 150,0 
ɄɉȾ, % 98 

Ɇɚɫɫɚ ɨɛɳɚɹ, ɬ 450 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ, ɦɦ 810 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
 
3.6 Ɋɚɫɱёɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 
3.6.1 Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 

 
ȼɚɥ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɤ ɪɨɬɨɪɭ ɝɟɧɟɪɚɬɨɪɚ. Ɋɚɫɱёɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɪɨɢɡɜɨɞɟɧ ɫ 
ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 
ɭɫɢɥɢɣ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ, (3.36)  

 
ɝɞɟ [߬ˇˑ˒] = ͵Ͳ ÷ ͵ͷ ʛ˒˃. ɉɪɢɧɹɬɨ ߬ˇˑ˒ = ͵ʹ,ͷʛʞ˃; ܯˍ˓ – ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ (3.37). 

˓ˍܯ  = ଴,଴଴ଽ଻ସ·N˃ˆ˓′௡೎ = ଴,଴଴ଽ଻ସ·଺ହ଴଴ଵହ଴ = Ͷ,ʹ ˍʜ ∙ ˏ, (3.37)  

˅∗ܦ  ൒ ቀͷ,ͳ ∙ ସ,ଶଷଶ,ହቁ଴,ଷଷ,  
˅∗ܦ (3.38) ൒ Ͳ,ͺ͹ͳ ˏ.  
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɟɧɨ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ 

(ɤɪɚɬɧɨɟ 50 ɦɦ ɩɪɢ ܦ˅ ɦɟɧɟɟ 1000 ɦɦ ɢ ɤɪɚɬɧɨɟ 100 ɦɦ ɩɪɢ ܦ ൒ ͳͲͲͲ ɦɦ), D˅ =ͻͲͲ ˏˏ. 
 
3.6.2 Ɋɚɫɱёɬ ɩɨɞɲɢɩɧɢɤɚ 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɨɫɩɪɢɹɬɢɹ 

ɪɚɞɢɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ. ȼ Ʉɉ ɩɪɢɦɟɧɹɟɬɫɹ ɩɨɞɲɢɩɧɢɤ ɧɚ ɜɨɞɹɧɨɣ ɫɦɚɡɤɟ. 
Ɋɚɞɢɚɥɶɧɚɹ ɫɢɥɚ ɧɚ ɪɚɛɨɱɟɦ ɤɨɥɟɫɟ: 
 ܴ˓˃ˇ = Ͳ,ͺ ∙ ቀ N˃ˆ˓′௡೎∙஽భቁ (3.39)  

 ܴ˓˃ˇ = Ͳ,ͺ ∙ ଺ହ଴଴଴ଵହ଴∙ହ = ͸ͻ,͵ ˍʜ. 

 
Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤɨɦ ɫ ɭɱɟɬɨɦ ɨɛɥɢɰɨɜɤɢ ݀௡ ɩɪɢɧɹɬ 0,920 ɦ (ɧɚ 

15-20 ɦɦ ɛɨɥɶɲɟ ܦ˅). 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ ൑ ,[ˇ˖݌] ˍʞ˃, (3.40)  

 
ɝɞɟ ℎ˒ – ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ (ɩɪɢɧɹɬɨ 400 ɦɦ, ɩɪɢ ܦ˅ = ͺͷͲ ÷ ͳͳͲͲ ˏˏሻ. 

ˇ˖݌  = ଺ଽ,ଷ଴,ଽଶ଴∙଴,ସ = ͳͺͺ,͵  ˍʞ˃,  

 
Ⱦɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ 
[ɭɞ݌]  = ʹͻ ∙ U, ɤɉɚ, (3.41)  

 ܷ = 𝜋 ∙ ݊˔ˋː˘ ∙ ௗ˒ଷ଴ , ˏ ˔ˈˍ⁄ . (3.42)  

 ܷ = ͵,ͳͶ ∙ ͳͷͲ ∙ ଴,ଽଶ଴ଷ଴ = ͳͶ,Ͷ ˏ/˔ˈˍ, 

[ɭɞ݌]  = ʹͻ ∙ ͳͶ,Ͷ = Ͷͳ͹,͸ ɤɉɚ. 
 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɭɫɥɨɜɢɟ ݌ɭɞ ൑ ͵,ͳͺͺ .[ɭɞ݌] ൑ Ͷͳ͹,͸  - ɫɨɛɥɸɞɟɧɨ. 

Ɋɚɫɱёɬ ɫɟɝɦɟɧɬɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ: 
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ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎɩ = ͶͲͲ ɦɦ ɢ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼɫɟɝɦ = ͺ.  

ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ: 
 ܴଵ = ோ˓˃ˇଵ+ଶ∙ୡ୭s ఈ+ଶ∙ୡ୭sሺଶఈሻ  ˍʜ, (3.43)  

 
ɝɞɟ ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
3.44. 

ߙ  = ଷ଺଴௓ɫɟɝɦ
. (3.44)  

 ܽ = ଷ଺଴ೀ଼ = Ͷͷ, 

 ܴଵ = ଺ଽ,ଷଵ+ଶ∙ୡ୭s ସହ°+ଶ·ୡ୭s ଽ଴° = ʹͺ,͹  ɤɇ,  

 
ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɟɝɦɟɧɬ: 
ˇ˖݌  = ோభ௟˔ˈˆˏ∙ℎ೙ ൑   ʞ˃, (3.45)ˍ [ˇ˖݌]

 
ɝɞɟ ݈˔ˈˆˏ – ɞɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
3.46. 

 ݈˔ˈˆˏ = ሺͲ,ͺͷ − Ͳ,ͻͲሻ𝜋 ∙ ௗ˒௓˔ˈˆˏ  ˏ . (3.46)  

 ݈ɫɟɝɦ = Ͳ,ͺ͹ ∙ ͵,ͳͶ ∙ ଴,ଽଶ଼ = Ͳ,͵ ɦ, 

ɭɞ݌  = ଶ଼,଻଴,ଷ∙଴,ସ = ʹ͵ͻ,ʹ ɤɉɚ, 

 
Ⱦɨɩɭɫɤɚɟɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ: 
[ɭɞ݌]  = ͷͲ ∙ U ɤɉɚ. (3.47)  

[ɭɞ݌]  = ͷͲ ∙ ͳͶ,Ͷ = ͹ʹͲ ɤɉɚ.  
 
ɍɫɥɨɜɢɟ ݌ɭɞ ሺʹ͵ͻ,ʹሻ ൑  .ሺ͹ʹͲሻ ɫɨɛɥɸɞɟɧɨ[ɭɞ݌]
 
Ⱦɥɹ ɩɪɨɟɤɬɚ ɩɪɢɧɹɬ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɣ ɫɟɛɹ ɧɚ 

ɩɪɚɤɬɢɤɟ, ɤɚɤ ɛɨɥɟɟ ɧɚɞɟɠɧɵɣ. 
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3.7 ȼɵɛɨɪ ɬɢɩɚ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ 
 

Ʉɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧ 
ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ). Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɭɪɛɢɧ ɢ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ 
ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɩɨɞɨɛɪɚɧ ɫɥɟɞɭɸɳɢɣ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ܪ௠௔௫ = Ͷ͹,ͷͷ ɦ ɢ ܦଵ = ͷ,Ͳ ɦ: Ɇɇɍ 8/1-40-8-2, ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.8. 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ Ɇɇɍ 8/1-40-8-2 

Ɉɛɴɟɦ ɚɤɤɭɦɭɥɹɬɨɪɚ, ˏ૜ 8 
Ʉɨɥɢɱɟɫɬɜɨ ɫɨɫɭɞɨɜ, ɲɬ 1 

ɋɨɫɭɞ, ɪɚɫɫɱɢɬɚɧɧɵɣ ɧɚ ɞɚɜɥɟɧɢɟ, ˍˆ˔/˔ˏ૛ 
40 

ȼɦɟɫɬɢɬɟɥɶɧɨɫɬɶ ɫɥɢɜɧɨɝɨ ɛɚɤɚ, ˏ૜ 8 
ɤɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ, ɲɬ 2 

 
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɬɫɹ ɗȽɊ ɞɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ 
ɞɚɧɧɵɦ, ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ-100-4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ, ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ, ɫɢɫɬɟɦɵ ɢ ɥɢɧɢɢ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɱɢɫɥɚ, ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɢɫɬɟɦɵ 

Ƚɟɧɟɪɚɬɨɪɵ ɋɢɫɬɟɦɚ 
ɑɢɫɥɨ ɢ 

ɦɨɳɧɨɫɬɶ, 
ɲɬ× ˍȼɬ 

𝐔ːˑˏ, 
ɤȼ 

𝐜𝐨ܛ 𝛗ːˑˏ 
,ɨ.ɟ. 

𝐔ːˑˏ, 
ɤȼ 

𝐒ˍ.ˊ., 
Ɇȼ∙Ⱥ 

ɉɪɨɬɹɠёɧɧɨɫɬɶ 
ɥɢɧɢɣ, 

ɤɦ Ͷ × ͸ͷͲͲͲ 13,8 0,9 220 100 110 
 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ cos φ˔ = Ͳ,ͺͷ; 
 ȼɪɟɦɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ T୫ax = ͶͲͲͲ ɱ/ɝɨɞ; 
 Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ P̝ .ː. = Ͳ,Ͳͳ ∙ P̟ ˔˕.ʒЭʠ; 
 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɜɟɧ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ cos φ˔.ː. = cos φːˑˏ; 
 ɉɨɞɫɬɚɧɰɢɹ «Ⱥɦɟɬ». 

 
4.2 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ 

 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ – ɜɚɠɧɟɣɲɢɣ ɷɬɚɩ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ 
ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ 
ɪɚɫɲɢɪɟɧɢɹ.  

ɇɚ ɤɚɪɬɟ ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ ɛɥɢɠɚɣɲɟɣ 
ɩɨɞɫɬɚɧɰɢɟɣ ɨɤɚɡɚɥɚɫɶ ɉɋ «Ⱥɦɟɬ» 220/110/35 ɤȼ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 110 ɤɦ ɨɬ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɚ ɜɚɪɢɚɧɬɚ: ɫɯɟɦɚ ɫ ɱɟɬɵɪɶɦɹ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɞɜɭɦɹ ɨɛɴɟɞɢɧɟɧɧɵɦɢ ɛɥɨɤɚɦ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

 
4.3. ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 

 
4.3.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ (65 Ɇȼɬ) ɢ ɢɯ ɱɢɫɥɨ 

ɜɯɨɞɹɬ ɜ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɨɪ ɝɟɧɟɪɚɬɨɪɨɜ 
ɫɜɨɞɢɬɫɹ ɮɚɤɬɢɱɟɫɤɢ ɬɨɥɶɤɨ ɤ ɜɵɛɨɪɭ ɢɯ ɬɢɩɚ. 

ɉɨ ɩɪɨɜɟɞɟɧɧɵɦ ɪɚɧɟɟ ɪɚɫɱɟɬɚɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ  
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ɋȼ 808/130-40. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 810/160-40 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ ȿɞɢɧɢɰɵ ɢɡɦɟɪɟɧɢɹ Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ Ɇȼ∙Ⱥ 72 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 

ɦɨɳɧɨɫɬɶ 
Ɋɧɨɦ Ɇȼɬ 65 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫosφ ɨ.ɟ. 0,9 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ 

ɞɟɣɫɬɜɢɹ 
η % 92,5 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 13,8 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 

x”d ɨ.ɟ. 0,22 

x’d ɨ.ɟ. 0,35 

xd ɨ.ɟ. 0,93 

 
4.3.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ 

ɛɥɨɤɚɦɢ 
 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ, 

ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɬɫɹ ɈɊɍ 220 ɤȼ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ ɎɋɄ ȿɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ 

ɛɥɨɤɚɦɢ, ɩɪɢɜɟɞɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.1. 
 

 
Ɋɢɫɭɧɨɤ 4.1– ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 
ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚.˕. = ʟːˑˏ.ˆˈː..−ʟ˔.ː.ʒЭʠୡ୭sφˆˈː .                                                                           (4.1) 
 

ɝɞɟ   P̝ .ː.ʒЭʠ – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ, Ɇȼɬ. 
 S˓˃˔˚.˕. = ଺ହ−ሺ଴,଴ଵ∗ଶ଺଴ሻ଴,ଽ = ͸ͻ,͵͵ ʛʑ ∙ ʏ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-80000/220-ɍ1. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220-ɍɏɅ1 𝐒ːˑˏ, ɆȼȺ 

𝐔ʜ, ɤȼ 𝐔ˍ, % ∆𝐏ˍ, ɤȼɬ ∆𝐏˘˘, ɤȼɬ 𝐈˘,% 𝐔ʑʜ 𝐔ʜʜ 
80 242 13,8 11 265 70 0,2 
 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚ˆˑˇ.         (4.2)             

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɢɫɯɨɞɹ ɢɡ ɜɪɟɦɟɧɢ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ 

ɢ ɫɪɟɞɧɟɝɨ ɜɪɟɦɟɧɢ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.3): 

 t˓˃˄ = ͺ͹͸Ͳ − ߤ ∙ T˒ ˎ − 𝜔 ∙ T˅ ,                                                                     (4.3) 
 

ɝɞɟ     Ɋ = 1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,025 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = ͸Ͳ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚. 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = n˕ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,Ͳ͹ ∙ ͺ͹ʹͻ = ͸ͳͳ ʛʑ˕ ∙ ˚.                             (4.4) 
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ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀୗ˓˃˔˚.˕.ୗ˕.ːˑˏ ቁଶ ∙ τ = ଴,ଶ଺ହଵ ∙ ቀ଺ଽ,ଷଷ଼଴ ቁଶ ∙ ʹͶͲͷ = Ͷ͹ͺ,͹ ʛʑ˕ ∙ ˚              (4.5)         

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ ɛɥɨɤɚ 

ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
 ʗ = Ⱦଵ ∙ ∆W˘˘ + Ⱦଶ ∙ ∆Wː,                                                                     (4.6)     
 

ɝɞɟ Ⱦଵ–  ˕˃˓ˋ˗ː˃я ˔˕˃˅ˍ˃ ˅ ˓ˈˉˋˏˈ ˘ˑˎˑ˔˕ˑˆˑ ˘ˑˇ˃;   Ⱦଶ − ˕˃˓ˋ˗ː˃я ˔˕˃˅ˍ˃ ˅ ˓ˈˉˋˏˈ ˍˑ˓ˑ˕ˍˑˆˑ ˊ˃ˏ˞ˍ˃ːˋя. 
 ʗ = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͸ͳͳ + ͳ,ʹ ∙ ͳͲ−ଶ ∙ Ͷ͹ͺ,͹ = ͻ,Ͷͳ ˕˞˔. ˓˖˄/ˆˑˇ.                (4.7)     
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 
 ʗሺଷሻ = ʗ ∙ Ͷ = ͻ,Ͷͳ ∙ Ͷ = ͵͹,͸ ˕˞˔. ˓˖˄/ˆˑˇ.                                               (4.8)     
 

4.3.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɨɛɴɟɞɢɧёɧɧɵɦ ɛɥɨɤɨɦ 

 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɧɚɯɨɞɢɬɫɹ ɜ ɪɚɣɨɧɟ Ɋɟɫɩɭɛɥɢɤɢ Ȼɚɲɤɨɪɬɨɫɬɚɧ, 

ɛɥɢɠɚɣɲɚɹ ɤ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɝɢɞɪɨɭɡɥɭ ɩɨɞɫɬɚɧɰɢɹ «Ⱥɦɟɬ» ɢɦɟɟɬ ɧɚɩɪɹɠɟɧɢɟ 
220 ɤȼ, ɩɨɷɬɨɦɭ ɩɪɢɦɟɧɹɟɬɫɹ ɈɊɍ 220 ɤȼ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ, ɩɨɤɚɡɚɧɧɵɦ 
ɧɚ ɪɢɫɭɧɤɟ 4.2. 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɫ ɨɛɴɟɞɢɧёɧɧɵɦ ɛɥɨɤɨɦ  
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Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 
ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 

 S˓˃˔˚.˕. = ʹ ∙ ʟːˑˏ.ˆˈː.−ʟ˔.ː.ʒЭʠୡ୭sφˆˈː = ʹ ∙ ଺ହ−ሺ଴,଴ଵ∗ଶ଺଴ሻ଴,ଽ = ͳ͵ͺ,͸͹ ʛʑ ∙ ʏ,                 (4.9)     
 
ɝɞɟ P̝ .ː.ʒЭʠ – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-80000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-80000/220 𝐒ːˑˏ, ɆȼȺ 

𝐔ʜ, ɤȼ 𝐔ˍ, % ∆𝐏ˍ, ɤȼɬ ∆𝐏˘˘, ɤȼɬ 𝐈˘,% 𝐔ʑʜ 𝐔ʜʜ 
160 242 13,8 11 380 120 0,2 
 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫ax ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 τ = ቀͲ,ͳʹͶ + ʡmaxଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ቀͲ,ͳʹͶ + ସ଴଴଴ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ = ʹͶͲͷ ˚/ˆˑˇ (4.10)     

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − ߤ ∙ T˒ ˎ − 𝜔 ∙ T˅ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳʹͷ ∙ ͸Ͳ = ͺ͹ʹͻ ˚ (4.11)     
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = n˕ ∙ ∆P̆ ˘ ∙ t˓˃˄ = ͳ ∙ Ͳ,ͳʹͲ ∙ ͺ͹ʹͻ = ͳͲͶ͹,Ͷ ʛʑ˕ ∙ ˚.           (4.12)     
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ = ଴,ଷ଼ଵ ∙ ቀଵଷ଼,଺଻ଵ଺଴ ቁଶ ∙ ʹͶͲͷ = ʹ͹Ͷͷ,ͺ ʛʑ˕ ∙ ˚        (4.13)     

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɭɤɪɭɩɧёɧɧɨɝɨ 

ɛɥɨɤɚ: 
 ʗ˖ = Ⱦଵ ∙ ∆W˘˘ + Ⱦଶ ∙ ∆Wː = Ͳ,͸ ∙ ͳͲ−ଶ ∙ ͳͲͶ͹,Ͷ + ͳ,ʹ ∙ ͳͲ−ଶ ∙ ʹ͹Ͷͷ,ͺ =      = ͵ͻ,ʹ ˕˞˔. ˓˖˄ˆˑˇ.                                                                                       (4.14)     

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧёɧɧɵɦ ɛɥɨɤɨɦ: 
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ʗሺଶሻ = ʗ˖ ∙ ʹ = ͵ͻ,͵ ∙ ʹ = ͹ͺ,͸ ˕˞˔. ˓˖˄ˆˑˇ.                                                            (4.15)          

 
4.3.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ɍɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɞɢɧɚɤɨɜɚ ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ 

ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ. 

ɂɫɯɨɞɹ ɢɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɞɟɣɫɬɜɭɸɳɟɣ ɧɨɪɦɚɬɢɜɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɨɥɠɧɨ ɯɜɚɬɚɬɶ ɧɚ ɨɛɟɫɩɟɱɟɧɢɟ ɷɥɟɤɬɪɨɩɨɬɪɟɛɥɟɧɢɟ 
ɜɫɟɣ ɫɬɚɧɰɢɢ ɩɪɢ ɨɬɤɚɡɟ ɞɪɭɝɢɯ ȽɌɋɇ ɞɥɹ ɧɚɞёɠɧɨɫɬɢ ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ 
ɫɬɚɧɰɢɢ. 

ɂɡ ɨɩɵɬɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɧɚ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɩɪɢɦɟɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫ ɫɭɯɨɣ 
ɢɡɨɥɹɰɢɟɣ, ɝɞɟ ɢɦɟɟɬɫɹ ɭɫɬɪɨɣɫɬɜɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ ɫɬɚɜɢɦ ɞɜɚ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɜɢɞɟ ɞɢɡɟɥɶ-
ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɩɢɬɚɧɢɟ ɨɬ ɞɪɭɝɨɣ ɩɨɞɫɬɚɧɰɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 35 ɤȼ. 

Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.16). 

 S˔.ː. = Ͳ,Ͳͳ ∙ ୔˖˔˕.ʒЭʠୡ୭sφˆˈː.                                                                                     (4.16) 

 
ɝɞɟ P̟ ˔˕.ʒЭʠ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 S˔.ː. = Ͳ,Ͳͳ ∙ ଶ଺଴଴଴଴଴,ଽ = ʹͺͺͻ ˍʑ ∙ ʏ. 

 
ȼɵɛɢɪɚɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-3000/10 ɩɪɨɢɡɜɨɞɫɬɜɚ «ɑɟɛɨɤɫɚɪɫɤɨɝɨ 

ɗɥɟɤɬɪɨɡɚɜɨɞɚ». ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 
 

Ɍɚɛɥɢɰɚ 4.4 –ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ–3000/10  𝐒ːˑˏ, Ɇȼ∙Ⱥ 
𝐔ʜ, ɤȼ 𝐔ˍ, % 𝐔ʑʜ 𝐔ʜʜ 

3 13,8 6,3 7,5 

 
4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ 
ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ  

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 S∑ = ʟ˖˔˕.ʒЭʠ−୔˔.ː.ʒЭʠୡ୭sφˆˈː = ଶ଺଴−଴,଴ଵ∙ଶ଺଴଴,ଽ = ʹͺ͸ ʛʑ ∙ ʏ.                                      (4.17)     
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ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕ = ͳ͵ͷ ʛʑ˕;      k = ͳ,ʹ;      cosφ˔ = Ͳ,ͻ, 
 

ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ ɩɪɢ ɧɚɩɪɹɠɟɧɢɢ 
220 ɤȼ; ʟː˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ.  

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ  (4.18): 
 nˎ = ୗ∑ሺk∙୔ː˃˕/ୡ୭sφ˔ሻ + ͳ.                                                                              (4.18) 

 
ɝɞɟ S∑ - ɫɭɦɦɚɪɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; Pː ˃˕ – ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 

 nˎ = ଶ଼଺ ሺଵ,ଶ∙ଵଷହ/଴,ଽሻ + ͳ = ʹ,Ͷ͵ ≈ ͵. 

 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଶ଼଺ଷ∙√ଷ∙ଶସଶ = Ͳ,ʹʹ͹ ˍʏ.                                                  (4.19)     

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.20): 

 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄,                            (4.20) 
 

ɝɞɟ   Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ;  Ƚʡ = ͳ,ͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 I˓˃˔˚ = ͳ,ͲͲ ∙ ͳ,Ͳͷ ∙ Ͳ,ͳ͹͸ = Ͳ,ʹ͵ͻ ˍʏ. 
 
ɉɨɫɥɟɚɜɚɪɢɣɧɵɣ ɬɨɤ: 
 I˒.˃˅. = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଶ଼଺ሺଷ−ଵሻ∙√ଷ∙ଶସଶ = Ͳ,͵Ͷʹ ˍʏ.                                  (4.21)     

 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɬɨɤɨɜ ɜɵɛɢɪɚɟɦ ɫɬɚɧɞɚɪɬɧɵɣ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 

240/32. 
Ⱦɥɢɬɟɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ: 
 
 Iˇˎˋ˕.ˇˑ˒. = Ͳ,͸Ͳͷ ˍʏ. 
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ɉɪɨɜɟɪɤɚ: 
 
0,605 ɤȺ > 0,342 ɤȺ; 
0,605 ɤȺ > 0,239 ɤȺ. 
 Iˇˎˋ˕.ˇˑ˒. > I˒.˃˅. ɢ Iˇˎˋ˕.ˇˑ˒. > I˓˃˔˚, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ 

ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. 
ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ–240/32 ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.5. 
 

Ɍɚɛɥɢɰɚ 4.5 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ–240/32 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 

ɮɚɡɟ, ɲɬ 
r0, Ɉɦ/ɤɦ x0, Ɉɦ/ɤɦ b0, ɋɦ/ɤɦ 

1 0,422 0,444 2,547·10-6 
 

4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ  

 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɫɨɱɟɬɚɟɬ ɜ ɫɟɛɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚ 

ɫɬɨɢɦɨɫɬɶ Ɋɍ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɧɚ 
ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

 
Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʙ = ሺk + nሻ ∙ ʙʝʟʢ + i ∙ ʙ˔.˕. + m ∙ ʙ˕.˔.ː.,                                                  (4.22) 
 

ɝɞɟ     ʙ˔.˕. – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  ʙ˕.˔.ː.– ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʝʟʢ – ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɈɊɍ;  k – ɤɨɥ-ɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; n – ɤɨɥ-ɜɨ ɫɥɭɠɟɛɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; i – ɤɨɥ-ɜɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɤɨɥ-ɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 ʙ = ሺ͹ + ʹሻ ∙ ͳʹ,ͺ + Ͷ ∙ ͷ͹,Ͳ͸ + ͵ ∙ ʹ,͵ = ͵ͷͲ,Ͷ ˏˎː. ˓˖˄. 
 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ: 
 ʖଵ = ʔː ∙ ʙ + ʗ,                                                                                              (4.23) 

 
ɝɞɟ     ʔː = Ͳ,ͳͷ –  ːˑ˓ˏ˃˕ˋ˅ː˞ˌ ˍˑˠ˗˗ˋ˙ˋˈː˕; ʙ − ˍ˃˒ˋ˕˃ˎ˟ː˞ˈ ˊ˃˕˓˃˕˞; ʗ − ˋˊˇˈ˓ˉˍˋ. 

 ʖଵ = Ͳ,ͳͷ ∙ ͵ͷͲ,Ͷ + ͵͹,͸ = ͻͲ,ͳͻ ˏˎː. ˓˖˄. 
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Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʙ = ሺͷ + ʹሻ ∙ ͳʹ,ͺ + ʹ ∙ ͹͹,ͻͳ + ͵ ∙ ʹ,͵ = ʹͷʹ,͵ ˏˎː. ˓˖˄. 
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ: 

 ʖଶ = ʔː ∙ ʙ + ʗ = Ͳ,ͳͷ ∙ ʹͷʹ,͵ + ͹ͺ,ͷ = ͳͳ͸,ʹ͵ ˏˎː. ˓˖˄. (4.24) 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɩɨ ɮɨɪɦɭɥɟ (4.25):  
 ∆= ʖమ−ʖభʖమ ∙ ͳͲͲ%,                                                                                          (4.25) 

 
ɝɞɟ Ɂ1,2 – ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.24). 

 ∆= ଵଵ଺,ଶ−ଽ଴,ଶଵଵ଺,ଶ ∙ ͳͲͲ% = ͵ͺ,ͺ %.                                                              

 
ɋɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ ɧɚ 38,8 % ɞɨɪɨɠɟ, ɱɟɦ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ 

ɛɥɨɤɨɦ. Ɍɚɤɠɟ ɷɬɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢ ɭɞɨɛɧɟɟ ɢ ɧɚɞɟɠɧɟɟ ɞɥɹ ɞɚɧɧɨɣ ɫɬɚɧɰɢɢ, 
ɫɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ. 

 
4.6 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ 
 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 
– 4 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ; 
– 3 ȼɅɗɉ; 

ɂɬɨɝɨɜɨɟ ɱɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɪɚɜɧɨ 7.  
ɋɨɝɥɚɫɧɨ ɋɌɈ ɈȺɈ «ɎɋɄ ȿɗɋ» 56947007-29.240.30.010-2008 – «ɋɯɟɦɚ 13 

(ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ) ɢ ɫɯɟɦɚ 13ɇ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ 
ɫɛɨɪɧɵɯ ɲɢɧ ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɢ 110…220 ɤȼ ɩɪɢ ɱɢɫɥɟ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɹɯ ɤ ɧɚɞɟɠɧɨɫɬɢ ɩɢɬɚɧɢɹ 
ɤɚɠɞɨɣ ȼɅ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɫɟɤɰɢɢ (ɫɢɫɬɟɦɵ ɲɢɧ) ɧɚ ɜɪɟɦɹ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ ɷɬɨɣ ɫɟɤɰɢɢ ɫɛɨɪɧɵɯ ɲɢɧ.». 
ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ ɢ 
ɬɪɟɛɨɜɚɧɢɣ ɤ ɧɚɞёɠɧɨɫɬɢ, ɦɚɧёɜɪɟɧɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɫ 
ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ, ɬɨ ɟɫɬɶ 
ɫɯɟɦɚ №220-13 (ɞɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ).  
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4.7 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ 
ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ RastrWin. 
 

4.7.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 
Ɉɩɪɟɞɟɥɟɧɵ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

ɋɢɧɯɪɨɧɧɵɟ ɝɟɧɟɪɚɬɨɪɵ: 
 xʒ = x′ୢ′ ∙ ୙ːˑˏమୗːˑˏ = Ͳ,ʹʹ ∙ ଵଷ,଼మ଻ଶ  = Ͳ,ͷͺ ʝˏ.                                                (4.26)     

 
Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 

 Eʒ = E∗" ∙ U˄ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻͶ ˍʑ.                                                      (4.27)     
 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 xʡ = ୙ʙ%∙୙ːˑˏమଵ଴଴∙ୗːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙଼଴ = ͺͲ,ͷʹ͸ ʝˏ.                                                     (4.28)     

 
ɋɢɫɬɟɦɚ: 
 xʠ = ୙ːˑˏమୗ ˍˊ = ଶସଶమଵହ଴଴଴଴ = Ͳ,͵ͻ ʝˏ.                                                                 (4.29)     

 
Ʌɢɧɢɢ ɫɜɹɡɢ 220 ɤȼ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 
 xʚ = x଴,˖ˇ ∙ l = Ͳ,Ͷ͵ͷ ∙ ͳͳͲ = Ͷ͹,ͺͷ ʝˏ.                                                     (4.30)     
 
ɗȾɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ: 
 ʔʠ = ʔ∗ʠ ∙ U˄ଵ = ͳ,Ͳ ∙ ͳͳͷ = ͳͳͷ ˍʑ.                                                           (4.31)     
 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 
 kʡ = ୙ʜʜ୙ʑʜ = ଵଷ,଼ଶସଶ = Ͳ,Ͳͷ͹.                                                                               (4.32)     

 
Ɉɩɪɟɞɟɥɟɧɵ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ 

ɰɟɩɢ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ. 
 rˆ = x∗ʒ୘˃,ʒ∙ω = ଴,ହ଼ ଴,଴ଷହ∙ଷଵସ = Ͳ,Ͳͷ͵ ʝˏ,                                                              (4.33)     
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 r˔ = xʠ୘˃,ʠ∙ω = ଴,ଷଽ଴,଴ଷହ∙ଷଵସ = ͵ͷ,ͷ͵ ʝˏ,                                                              (4.34)     

 rˎ = r଴,˖ˇ ∙ l = Ͳ,ͳͳͺ ∙ ͳͳͲ = ͳʹ,ͻͺ ʝˏ,                                                    (4.35)     
 r˕ = Δ୔k∙୙మ˄ୗːˑˏమ = ଴,ଶ଺ହ∙ଶସଶమ଼଴మ = ʹ,Ͷʹͷ ʝˏ.     (4.36)     

        
4.7.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱɟɬ 

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

 
ɇɚ ɪɢɫɭɧɤɟ 4.3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 4.4 – 

ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.5 - ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ. ɗɬɨ ɜɫɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

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

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.6 - 4.8 ɢ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 4.6. 
 

 
Ɋɢɫɭɧɨɤ 4.6 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɉ9 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɜ ɉ9 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬ ɪɚɫɱɟɬɨɜ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɜ ɉ1 

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

№ Ɍɢɩ ɄɁ ɉ1 𝐈ɩ.૙, ˍʏ 𝐢ɭ, ˍʏ 
1 1ɮ 9 12,32 28,052 
2 3ɮ 9 8,243 18,768 
3 3ɮ 1 15,549 43,516 

 
4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ. Ɍɨɝɞɚ 
ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ 
ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 

 Iɝ,ɪɚɛ.୫ax = ͳ,Ͳͷ ∙ Iɝ.ɧɨɦ = ͳ,Ͳͷ ∙ ୗɧɨɦ√ଷ୙ɧɨɦ
= ͳ,Ͳͷ ∙ ଺ହ√ଷ∙ଵଷ,଼ = ʹ,͹ͳͻ ɤȺ         (4.37)     
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Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

 Iɬɪ−ɪɚ = ୗɧɨɦ√ଷ∙୙ɬ,ɧɨɦሺ−ఱ%ሻ = ଺ହ√ଷ∙ଶସଶ∙଴,ଽହ = Ͳ,ͳ͸ʹ,ͺ͵ ɤȺ.  (4.38)     

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 

 I˓˃˄.୫ax = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଶ଼଺ଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹʹ͹ ˍʏ.                                                 (4.39)     

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
 I˓˃˄.˖˕яˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଶ଼଺ሺଷ−ଵሻ∙√ଷ∙ଶଶ଴ = Ͳ,͵Ͷͳ ˍʏ.                                    (4.40)     

    

4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ  
 

4.9.1 ȼɵɛɨɪ ɤɨɦɩɥɟɤɬɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

 
Ƚɟɧɟɪɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɬɪɟɛɨɜɚɧɢɹ ɧɚɞёɠɧɨɫɬɢ.  
ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚ ɫɪɟɞɧɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɤɚɦɩɚɧɢɢ ɈɈɈ «Ⱥȼȼ», NVR-

63XS ɞɨ 24 ɤȼ, 63 ɤȺ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɬɪɟɯɮɚɡɧɭɸ ɫɢɫɬɟɦɭ ɫ ɫɢɥɨɜɵɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɩɨɮɚɡɧɵɯ ɤɨɪɩɭɫɚɯ.  

ɉɪɢ ɩɨɦɨɳɢ ɜɫɬɪɨɟɧɧɨɝɨ ɢɧɞɢɤɚɬɨɪɚ ɢɡɧɨɫɚ. Ʉɨɬɨɪɵɣ ɫɜɹɡɚɧɧɵɣ ɫ 
ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦ ɤɨɧɬɚɤɬɨɦ, ɩɪɨɜɨɞɢɬɫɹ ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɨɫɬɚɬɨɱɧɨɝɨ 
ɪɟɫɭɪɫɚ, ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ. ɗɬɨ ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɧɚ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ ɫ ɱɚɫɬɨɣ ɤɨɦɦɭɬɚɰɢɟɣ, ɤɚɤ ɧɚ Ƚɗɋ. 

ɋɢɫɬɟɦɚ ɫɨɞɟɪɠɢɬ ɤɨɦɦɭɬɢɪɭɟɦɨɟ ɫɨɟɞɢɧɟɧɢɟ ɞɥɹ ɩɭɫɤɚ ɬɭɪɛɢɧɵ ɨɬ 
ɫɬɚɬɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ. 

ɗɥɟɝɚɡɨɜɨɟ ɝɟɧɟɪɚɬɨɪɧɨɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɬɢɩɨɜ HECS 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɜɫɟɯ ɩɨɞɯɨɞɹɳɢɯ ɫɬɚɧɞɚɪɬɨɜ IEEE (ANSI). ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɞɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ ɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ, ɱɬɨ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɩɨɜɵɲɚɟɬ ɤɨɦɩɚɤɬɧɨɫɬɶ, ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɪɚɡɴɟɦɨɜ ɢ 
ɭɜɟɥɢɱɢɜɚɟɬ ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ. 

ɂɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɨɦɦɭɬɚɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɤɨɦɩɚɤɬɧɨɫɬɢ ɢ 
ɞɨɫɬɭɩɧɨɫɬɢ, ɢ ɩɨɜɫɟɦɟɫɬɧɨɣ ɦɨɞɟɪɧɢɡɚɰɢɢ Ƚɗɋ ɩɨ ɜɫɟɣ ɫɬɪɚɧɟ, ɫɞɟɥɚɧ ɬɚɤɨɣ 
ɜɵɛɨɪ. 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɭɫɬɚɧɨɜɤɢ NXAIR 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
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Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɝɟɧɟɪɚɬɨɪɧɨɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ 
ɭɫɬɚɧɨɜɤɢ NVR-63XS 

ɉɚɪɚɦɟɬɪɵ Ⱦɚɧɧɵɟ ɩɨ ɤɚɬɚɥɨɝɭ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ɋɚɫɱёɬɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨ 24 ɤȼ 13,8 ɤȼ 

ɋɢɥɚ ɪɚɛɨɱɟɝɨ ɬɨɤɚ Ⱦɨ 6300 Ⱥ 2719 Ⱥ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɪɚɫɱёɬɧɨɝɨ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ ɬɨɤɚ 

ɞɨ 63 ɤȺ/3ɫ 15,55 ɤȺ 

Ɋɚɫɱёɬɧɵɣ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ ɞɨ 125 ɤȺ 43,516 ɤȺ 
Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɬɨɤɣɤɨɫɬɢ 

ɤ ɩɚɪɚɡɢɬɧɨɣ ɞɭɝɟ 
ɞɭɝɨɫɬɨɣɤɨɫɬɶ IAC A FLR, 

50 ɤȺ/1 ɫɟɤ. 

 
Ʉɥɚɫɫ ɡɚɳɢɬɵ IP3XD 

ɍɫɬɚɧɨɜɤɚ ɜɧɭɬɪɢ ɩɨɦɟɳɟɧɢɣ 

ɋɩɨɫɨɛ ɩɨɞɤɥɸɱɟɧɹ 
ɤɚɛɟɥɶ, ɤɚɧɚɥ ɞɥɹ 

ɲɢɧɨɩɪɨɜɨɞɚ 
 

4.9.2 ȼɵɛɨɪ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

 
ɉɪɢ ɜɵɛɨɪɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ 

(4.41-4.43): 
 U˔ˈ˕ˋ ൑ Uːˑˏ;                                                                                                   (4.41) 
 Iˆ.˓˃˄.୫ax ൑ Iːˑˏ;                                                                                            (4.42) 
 Bˍ.˓˃˔˚ ൑ Bˍ.ːˑˏ.                                                                                            (4.43) 
 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ ɊȼɊɁ-20/6300 ɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɁȺɈ «ɁɗɌɈ», 

ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 - ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȼɊɁ-20/6300 ɍ3 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɊɁ-20/6300 ɍ3 Uɫɟɬɢ = ͳ͵,ͺ ɤȼ Uɧɨɦ = ʹͲ ˍʑ Iɝ.ɪɚɛ.୫ax = ʹ͹ͳͻ Ⱥ Iɧɨɦ = ͸͵ͲͲ ʏ Iɩ଴ = ͳͷ,ͷͷ ɤȺ Iɬɟɪɦ.ɫɬ = ͳͲͲ ɤȺ 

ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ) = = ͳͷ,ͷͷଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = = ͳͻ,͵Ͷ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͳͲͲଶ ∙ Ͷ = ͶͲͲͲͲ ɤȺଶ ∙ ɫ 
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4.9.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒȼ-15-ɍ3. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
Ɍɒȼ-15-ɍ3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅɄ-10-ɍ3 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uʒ = ͳ͵,ͺ ˍʑ Uːˑˏ = ͳͷ ˍʑ Iˆ.˓˃˄.୫ax ൑ Iːˑˏ Iˆ.˓˃˄.୫ax = ʹ,͹ͳͻ ˍʏ Iːˑˏ = ͸ ˍʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɆ-15-ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

«ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɇɈɆ-15-ɍ4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 
Ɍɚɛɥɢɰɚ 4.10 –ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɇɈɆ-15-ɍ4 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uʒ = ͳͷ ˍʑ Uːˑˏ = ͳ͵,ͺ ˍʑ 

 
4.9.4 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
 

ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ», 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. ɉɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ 
ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ. Ⱥɋ-Ɇ3 ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɜ ɤɥɢɦɚɬɢɱɟɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ «ɍ» ɤɚɬɟɝɨɪɢɢ ɪɚɡɦɟɳɟɧɢɹ 4. 

Ⱥɧɚɥɢɡɚɬɨɪ ɮɢɪɦɵ ɈɈɈ «ɘɉɁ ɉɪɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ» ȺɉɄɗ-1 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢɡɦɟɪɟɧɢɣ ɢ ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ 
ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ ɫɢɫɬɟɦ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. ɉɪɢɛɨɪ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɤɨɧɬɪɨɥɢɪɭɟɬ ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɨɩɨɫɬɚɜɥɹɟɬ ɫ 
ɧɨɪɦɚɬɢɜɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɫɥɟɠɢɜɚɬɶ ɨɬɤɥɨɧɟɧɢɹ ɨɬ 
ɧɨɪɦɚɬɢɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ – ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɚɜɚɪɢɣɧɵɟ 
ɫɢɬɭɚɰɢɢ ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜ ɟɝɨ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ. 
ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 
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Ɍɚɛɥɢɰɚ 4.11 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼ·Ⱥ) 
 ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
 ȼ ɰɟɩɢ ɪɨɬɨɪɚ: 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 RS485 0,5 10 

 
4.9.5 ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ 

 
ȼɵɤɥɸɱɚɬɟɥɢ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ 

ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ (4.44 - 4.46): 

 U˔ˈ˕ˋ ൑ Uːˑˏ;                                                                                                            (4.44) 
 I˓˃˄.˖˕яˉ ൑ Iːˑˏ;                                                                                                         (4.45) 
 Bˍ.˓˃˔˚ ൑ Bˍ.ːˑˏ.                                                                                                         (4.46) 
 
ɗɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɬɢɩɚ ȼȽɌ-220/40/2500 ɍ1 ɮɢɪɦɵ 

«ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» (ȿɤɚɬɟɪɢɧɛɭɪɝ), ɚ ɬɚɤɠɟ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɬɢɩɚ 
ɊȾɁ-220/2000 ɍ1 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɳɢɬ ɌɆ ɋɚɦɚɪɚ», ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 – ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 220 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽɌ-220/40/2500 ɍ1 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȾɁ-220/2000 ɍ1 Uɫɟɬɢ = ͳͳͲ ɤȼ Uɧɨɦ = ʹʹͲ ɤȼ Uɧɨɦ = ʹʹͲ ˍʑ Iɪɚɛ.ɭɬɹɠ = ʹʹ͹ Ⱥ Iɧɨɦ = ʹͷͲͲ Ⱥ Iɧɨɦ = ʹͲͲͲ ʏ Iɩ଴ = ͳʹ,͵ʹ ɤȺ Iɨɬɤ = ͶͲ ˍʏ Iɬɟɪɦ.ɫɬ = ͶͲ ɤȺ 

ȼɤ.ɪɚɫɱ = I୬଴ଶ ∙ (tɨɬɤ + tɪɡ) = = ͳʹ,͵ʹଶ ∙ ሺͲ,Ͳ͹ + Ͳ,Ͳͳሻ = = ͳʹ,ͳͶ͵ ɤȺଶ ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ɤȺଶ∙ ɫ 

ȼɤ.ɧɨɦ = I୘ଶ ∙ t୘ = = ͶͲଶ ∙ ͵ = ͶͺͲͲ ɤȺଶ∙ ɫ 
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4.9.6 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 
ɤȼ 
 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɎɁɆ-220Ȼ-3-ɍ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɉɈ 
«Ɂɚɩɨɪɨɠɬɪɚɧɫɮɨɪɦɚɬɨɪ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.13. 

 
Ɍɚɛɥɢɰɚ 4.13 – ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɎɁɆ-220Ȼ-3-ɍ1 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ Uʒ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ I˓˃˄.˖˕яˉ ൑ Iːˑˏ I˓˃˄.˖˕яˉ = ͵Ͷͳ ʏ Iːˑˏ = ʹͲͲͲ ʏ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220-ɍ3. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ 

«ɁɗɌɈ». ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220-ɍ3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.14. 

 
Ɍɚɛɥɢɰɚ 4.14 – ɉɚɪɚɦɟɬɪɵ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈȽ-220-
ɍ3 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ ൑ Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹʹͲ ˍʑ 
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5 ɍɫɬɪɨɣɫɬɜɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 
 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɨɜ ɜ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɜ ɬɚɛɥɢɰɚɯ 5.1- 5.3. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ-810-160/40 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 72,2 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 65 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ (cosφ) 0,9 

ɱɚɫɬɨɬɚ ɫɟɬɢ, Ƚɰ 50 

ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 150 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1200 

ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɝɟɧɟɪɚɬɨɪɚ, ȼ 204 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ xd 0,93 

ɩɟɪɟɯɨɞɧɨɟ x’d 0,35 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ x’’d 0,22 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ/ɮɚɡɚ 0,5 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɊɇ-80000/220-ɍɏɅ4 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɆȼȺ 80 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 242 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 11,00 

Ƚɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 

 
Ɍɚɛɥɢɰɚ 5.3 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɋɇ 

Ɍɢɩ ɌɋɁ-3000/13,8 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɆȼȺ 3 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 13,8 

 
5.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɫɨ 

ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɢ ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɥɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
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ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(5.1): 

 Iːˆଵ = ሺ̂ଵሻܫ = ୔ːˑˏ/ୡ୭sφ√ଷ୙ːˑˏ ,                                                                                                    (5.1) 

 

ɝɞɟ Pː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ;  Uːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ. 
 Iːˆଵ = ሺ̂ଵሻܫ = ଺ହ∙ଵ଴య/଴,ଽ√ଷ∙ଵଷ,଼ = ͵Ͳʹͳ,͸ ʏ. 

 
ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɪɚɫɱɟɬɚ ɬɨɤɚ ɞɥɹ ɫɢɫɬɟɦɵ 

ɜɨɡɛɭɠɞɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ: 
ʠʑܫ  = ͳ,ͳ ∙ ˕ˑ˓ܫ = ͳ,ͳ ∙ ͳ,ʹ = ͳ,͵ʹ ˍʏ.                                                          (5.2) 
 
ɉɨ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɦ ɫɢɫɬɟɦɭ ɜɨɡɛɭɠɞɟɧɢɹ ɋɌɋ-2ɉ-210-

1600-2,5. ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɣ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ  
Ɍɨɤ (ɞɥɢɬ/ɮɨɪɫ), Ⱥ 1600 2970 

ɇɚɩɪɹɠɟɧɢɟ (ɞɥɢɬ/ɮɨɪɫ), ȼ 210 475 

 
ȼɵɛɨɪ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɚɤɠɟ ɩɨ 

ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ. Ȼɵɥ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.5.  

 
Ɍɚɛɥɢɰɚ 5.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌɋɁɉ-1600/10-ȽɌ-ɍ3 

Ɇɨɳɧɨɫɬɶ, ɤȼȺ Uɜɟɧɬ, ȼ Uɩɪɟɨɛ,ȼ Iɩɪɟɨɛ,Ⱥ 

1342 475 600 2000 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɝɪɭɡɤɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.3): 
 ݇˒ˈ˓ = ூ˗∙௞˔˘ூ˒˓ˈˑ˄ ,                                                                                                  (5.3) 

 
ɝɞɟ ܫ˗ – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, Ⱥ; ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, ɭɱɢɬɵɜɚɟɦɵɣ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɤ ɩɟɪɟɦɟɧɧɨɦɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,816; ܫ˒˓ˈˑ˄ – ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ⱥ. 
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݇˒ˈ˓ = ଷଷ଺଴∙଴,଼ଵ଺ଶ଴଴଴ = ͳ,͵͹.  
 
ɉɨ ɞɚɧɧɵɦ ɩɨ ɩɟɪɟɝɪɭɡɤɢ ɬɨɤɚ ɢ ɜɪɟɦɟɧɢ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ, 

ɩɪɢɜɟɞɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 5.6, ɜɢɞɧɨ, ɱɬɨ ɩɨɫɱɢɬɚɧɧɭɸ ɩɟɪɟɝɪɭɡɤɭ ɞɨɩɭɫɬɢɦɨ 
ɭɞɟɪɠɢɜɚɬɶ 38 ɦɢɧ. 

 
Ɍɚɛɥɢɰɚ 5.6 – Ⱦɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 

ɉɟɪɟɝɪɭɡɤɚ ɩɨ ɬɨɤɭ, % 20 30 40 50 60 
Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɦɢɧ 60 45 32 18 5 

 
5.1.1 Ɂɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ  
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1 – ɩɟɪɟɞ ɜɵɩɪɹɦɢɬɟɥɶɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɢ ɜ ɬɨɱɤɟ 2 – ɩɨɫɥɟ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱɬɨ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 5.1.  

 

 

Ɋɢɫɭɧɨɤ 5.1 – ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɬɨɱɟɤ ɄɁ 
 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (5.4). 
ʙʖ ଵሺଷሻܫ  = ா"௑೏"  ːˑˏ ˆˈː,                                                                                            (5.4)ܫ

 

ɌɌ 1, ɌɌ2 
100/5 

Ɍȿ 
ɌɋɁɉ-1600/13,8  
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ɝɞɟ ܧ" – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɜ ɫɟɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,08 ɨ.ɟ.; ܺௗ"  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ܫːˑˏ ˆˈː – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɤȺ. 
ʙʖ ଵሺଷሻܫ  = ଵ,଴଼଴,ଶଶ ∙ ͵,Ͳʹ = ͳͶ,ͺ͵ ˍʏ. 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (5.5). 
ʙʖ ଵሺଶሻܫ  = √ଷଶ ʙʖ ଵሺଷሻܫ ,                                                                                                   (5.5) 

 

ɝɞɟ ܫʙʖ ଵሺଷሻ  - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 1. 
ʙʖ ଵሺଶሻܫ  = √ଷଶ ∙ ͳͶ,ͺ͵ = ͳʹ,ͺͷ ˍʏ.  
 
Ɍɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 2 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (5.6). 
ʙʖ ଶሺଷሻܫ  = ூʜʡʔ ௎ೖ ∙ ͳͲͲ%,                                                                                         (5.6) 

 
ɝɞɟ ܫʜʡʔ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɫɱɢɬɚɟɬɫɹ ɧɢɠɟ; ௞ܷ - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 

= ʜʡʔܫ   ௌːˑˏ√ଷ୙ːˑˏ = ଵଷସଶ√ଷ∙ଵଷ,଼ = ͷ͸,ͳͷ ʑ.    (5.7) 

ʙʖ ଶሺଷሻܫ  = ହ଺,ଵହ଺ ∙ ͳͲͲ% = ͻ͵ͷ,ͺ ʏ . 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 2: 
ʙʖ ଵሺଶሻܫ  = √ଷଶ ∙ ͻ͵ͷ,ͺ = ͺͳͲ,Ͷ ʏ.   (5.8) 

 
 ɉɨ ɩɨɥɭɱɟɧɧɨɦɭ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɢɡɭɱɢɜ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ, ɛɵɥ ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ݊ʡʡ = ଶ଴଴ହ , ɨɛɨɡɧɚɱɚɟɦɵɣ ɧɚ ɪɢɫɭɧɤɟ 1 ɌɌ1 ɢ ɌɌ2. 
 

5.1.2 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ  
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɆɌɁ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.9. 
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˓˔ܫ = ௞ː௞˗௞˔˘ூ˓ˑ˕௞˅௡ʡʡ௡ʡʔ ,                                                                                            (5.9) 

 
ɝɞɟ ݇ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɞɥɹ ɞɚɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ 1,2; ݇˗ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ, ɩɪɢɧɢɦɚɟɬɫɹ 2,5; ܫ˓ˑ˕ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ; ݇˅ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 0,8; ݊ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ݊ʡʔ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ, ɫɱɢɬɚɟɬɫɹ: 

 

 ݊ʡʔ = ௎ˆˈː௎ʜʡʔ = ଵଷ଼଴଴ସ଻ହ = ʹͻ, Ͳͷ,                                                                    (5.10)  

˓˔ܫ  = ଵ,ଶ∙ଶ,ହ∙଴,଼ଵ଺∙ଵଶ଴଴଴,଼∙ళఱఱ ∙ଶଽ,଴ହ = ͺ,Ͷ͵ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.11) ɢ ɞɨɥɠɟɧ 

ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ (5.12). 
 ݇˚ = ூʙʖ ೘𝑖೙ூ˔˓௡ʡʔ,                                                                                                   (5.11) 

 
ɝɞɟ ܫʙʖ ௠𝑖௡ – ɬɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 2, ɬɚɤ ɤɚɤ ɷɬɨ 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ (ɯɨɥɨɫɬɨɣ ɯɨɞ ɝɟɧɟɪɚɬɨɪɚ). 

 ݇˚ ൒ ͳ,ͷ  
                                                                                                                     (5.12) ݇˚ = ଼ଵ଴,ଷଽ଼,ସଷ∙ଶଽ,଴ହ = ͵,͵ͳ ൒ ͳ,ͷ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.13). 
ʛʡʖ ˓˔ܫ  = 

ூ˔˓ூː మ,                                                                                                  (5.13) 

 
ɝɞɟ ܫː ଶ – ɬɨɤ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ: 
ː ଶܫ  =  ூʜʡʔ ௡ʡʡ = ହ଺,ଵହమబబఱ = ͳ,Ͷ ʏ                                                                                  (5.14)         

ʛʡʖ ˓˔ܫ  = ଼,ସଷଵ,ସ = ͸,Ͳʹ ˑ. ˈ.  
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5.1.3 Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ  
 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.15). 

ʡʝ ˓˔ܫ  = ௞ːூʙʖ మሺయሻ௡ʡʡ ,                                                                                             (5.15) 

 
ɝɞɟ ݇ː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, ɞɥɹ ɞɚɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɬɫɹ 1,4; ܫʙʖ ଶሺଷሻ  – ɬɨɤ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ 2; ݊ʡʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ.                                          
˓˔ܫ  = ଵ,ସ∙ଽଷହ,଼మబబఱ = ͵ʹ,͹ͷ ʏ  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.16) ɢ ɞɨɥɠɟɧ 

ɜɵɩɨɥɧɹɬɶ ɭɫɥɨɜɢɟ (5.17). 
 ݇˚ = ூʙʖ భሺమሻூ˔˓௡ʡʡ,                                                                                                   (5.16) 

 ݇˚ ൒ ʹ                                                                                                          (5.17) 

 ݇˚ = ଵଶ଼ହ଴଼଻,ଷସ∙ళఱఱ  = ͻ,ͺͳ ൒ ʹ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 

ʡʝ ˓˔ܫ  = ଷଶ,଻ହଵ,଴ସ = ͵ͳ,Ͷͻ ˑ. ˈ.  
 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ. Ɋɚɫɱёɬ ɭɫɬɚɜɨɤ  
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ 

ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 
ɇɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ ɨɬ: 
– ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
– ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
– ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
– ɩɟɪɟɝɪɭɡɤɢ ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
– ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɨɛɦɨɬɨɤ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
– ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɨɦ ɜɨɡɛɭɠɞɟɧɢɹ 



62 
 

– ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɬɚɬɨɪɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ 
ɛɥɨɤɚ; 

– ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ ɰɟɩɢ ɜɨɡɛɭɠɞɟɧɢɹ; 
– ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
– ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
– ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
– ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
– ɭɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
– ɭɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
– ɨɬ ɩɨɧɢɠɟɧɢɹ ɱɚɫɬɨɬɵ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɝɟɧɟɪɚɬɨɪɚ. 
– ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ ɨɬ: 
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
– ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
– ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɢ ɧɚ ɜɵɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
– ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɜ ɨɛɦɨɬɤɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
– ɩɨɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
– Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

ɜ ɫɟɬɢ 220 ɤȼ; 
– Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
– Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
– Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
– Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
– Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ; 
– ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
– Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
– ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
– ɇɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɡɚɳɢɬɵ ɨɬ:  
– ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɦɝɧɨɜɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɨɬ 

ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɢ ɧɚ ɜɵɜɨɞɚɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɨɬ ɄɁ ɜ 
ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟ, ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ; 

– ɝɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
– ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɝɟɪɦɟɬɢɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ 

ɞɟɣɫɬɜɢɟɦ ɟɟ ɧɚ ɫɢɝɧɚɥ; 
– Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
– 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
– ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

ɡɟɦɥɸ (ɌɇɁɇɉ); 
– ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 
– ɚɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ); 
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5.2.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

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, ɫɱɢɬɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.18). 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ ∙ ʙʜ,                                                                                  (5.18) 
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ʜʐሺʜሻܫ  = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͵,͹ͺ ∙ ʹ = Ͳ,͵ͺ ʏ.  
 
ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ (5.19): 
ʠʟ.଴ܫ  ൒  ʜʐሺʜሻ,                                                                                             (5.19)ܫ
ʠʟ.଴ܫ  ൒ Ͳ,͵ͺ ʏ.  

 
Ɋɚɫɱɟɬ ɭɫɬɚɜɤɢ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

ɝɟɧɟɪɚɬɨɪɚ ɫ ɨɬɫɬɪɨɣɤɨɣ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɇɇ 
ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (5.20): 

ʠʟ.଴ܫ  ൒ ሺଷሻሺˍଶሻ′′ܫ ∙  ʜ,                                                                                 (5.20)ܭ
 

ɝɞɟ ܭʜ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 
ʠʟ.଴ܫ  ൒ ͳ,ʹͳ ∙ ͳ,ͳ = ͳ,͵͵ ʏ.  
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɬɟɩɟɧɶ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

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. 
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Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.21):   

ʜʐሺʙʖሻܫ  = ʙ˃˒ ∙ 𝑖݂ ∙ ʙˑˇː ∙  ʛʏʙʠ ˔ˍ˅ ,                                                                   (5.21)ܫ
 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5 - ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 – ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ ˔ˍ˅ - ɬɨɤ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɪɟɠɢɦɟ ɩɪɨɬɟɤɚɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɤɜɨɡɧɵɯ ɬɨɤɨɜ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-
ɢɡɝɨɬɨɜɢɬɟɥɹ «ɗɄɊȺ» :  

˅ˍ˔ ʛʏʙʠܫ  = ா ′̂′௫೏′′ ∙ ʜܫ = √ሺୡ୭s ఝଵሻమ+(si୬ ఝଵ+௫೏′′)మ௫೏′′ ∙ ʜܫ = √଴,ଽమ+(ሺଵ−଴,ଽሻ+଴,ଶଶ)మ଴,ଶଶ ∙              ∙ ͵Ͳʹʹ = ͳͷʹͻ͹ ʏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ: 

ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳͷʹͻ͹ = ͳͷ͵Ͳ ʏ . 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ (5.22): 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,                                                                                             (5.22) 

 
ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ  - ɬɨɤ ɬɨɪɦɨɠɟɧɢɹ, ɪɚɫɫɱɢɬɵɜɚɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ (5.23). 

= ʡܫ  ሺˏ˃ˍ˔ሻ ˅ˍ˔ܫሺˏ˃ˍ˔ሻሺ ˅ˍ˔ܫ√ −  (5.23)                                                   ,ߙݏ݋ʜʐ ሺˏ˃ˍ˔ሻሻܿܫ
 

ɝɞɟ ߙ – ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɩɥɟɱ ɡɚɳɢɬɵ, ɜɵɛɢɪɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 10°–20°.  
= ʡܫ  √ͳͷʹͻ͹ ∙ ሺͳͷʹͻ͹ − ͳͷ͵Ͳሻ ∙ cos ͳͷ° = ͳͶʹ͸ʹ ʏ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɪɚɜɟɧ: 
ʡܭ  > ଵହଷ଴∙ଶଵସଶ଺ଶ = Ͳ,ʹ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ (5.24) ɞɥɹ ɭɜɟɥɢɱɟɧɢɹ ɡɨɧɵ 

ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
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ʜʡܫ = ூ∗ʠʟʙʡ ,                                                                                                        (5.24) 

ʜʡܫ  = ଴,ଷ଴,ଷ = ͳ.  

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ (5.25): 
ܤ  ൒ ூ∗ʠʟʙʡ ,                                                                                                          (5.25) 

ܤ  ൒ ଴,ଷ଴,ଷ = ͳ.  

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5, ɩɪɢ ɤɨɬɨɪɨɦ ɷɬɨ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

˔˕ˑܫ  = ͸ ∙ ˏːˑܫ = ͸ ∙ ͵Ͳʹͳ = ͳͺͳʹ͸ ʏ.                                                      
 
ɇɚ ɪɢɫɭɧɤɟ 5.2 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

 
Ɋɢɫɭɧɨɤ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
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Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 
 

5.2.2 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. 

Ɂɚɳɢɬɚ 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 ɫɨ ɫɯɟɦɨɣ ɫɨɟɞɢɧɟɧɢɹ «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.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

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

 

 

ɋȽ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ɋɌ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ 
ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ɋɒ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɡɟɦɥɟ; ɋ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
 

Ɋɢɫɭɧɨɤ 5.3 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
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ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹ʹ + Ͳ,ͷ + Ͳ,ͲͲͺ + Ͳ,ʹ = Ͳ,͹ͳͷ ˏˍʣ˗˃ˊ˖  
ɇɚɩɪɹɠɟɧɢɟ ɧɚ ɜɵɜɨɞɚɯ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.26). 
 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,                                                                        (5.26) 

 
ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ; ʠΣ - ɫɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 ଴ܷ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,͸ ˍʑ,                                                           (5.27) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (5.25). 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ,                                                                                  (5.28) 
 

ɝɞɟ ܷʚ – ɥɢɧɟɣɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; 𝜔 −  ˙ˋˍˎˋ˚ˈ˔ˍ˃я ˚˃˔˕ˑ˕˃, ˒˓ˋːˋˏ˃ˈ˕˔я ˓˃˅ːˑˌ 𝜔 = ʹ ∙ 𝜋 ∙ ݂ = ͵ͳͶ 
஼ܫ  = ͳ,͹͵ ∙ ͳ͵,ͺ ∙ ͵ͳͶ ∙ Ͳ,͹ͳͷ ∙ ͳͲ−଺ = ͷ,͵͹ ʏ.  
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͶͶ͸ͲͲ ∙ ଴,଴ଵ଴,଴ଵ+଴,଻ଵହ = ͵ʹͳ,ͳ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ (5.29):  
 ʠܷʟ ൒ ʙʜʙʑ ∙ ௎బ Эʚ.ʠʡ௡ʡʜ  ,                                                                                        (5.29) 

 

ɝɞɟ ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ݊ʡʜ = ଵଷ,଼√ଷ∙బ,భయ = ʹ͵ͻ,Ͳ; ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
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݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 

ʠܷʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ͸͸,ͺʹ͵ͻ , 
 ʠܷʟ ൒ ʹ,ͳʹ ȼ. 
 ଴ܷ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ଴ܷଵீɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ଴ܷଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ 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                                                                                                       (5.30) 

 
ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

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

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

 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ஼ܷʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ʑ                                                               (5.31) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> , ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ 
ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
2) ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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஼ܷʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ʑ                                                              (5.32) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ

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

 
5.2.4 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, 
ɫɱɢɬɚɟɦɨɣ ɩɨ ɮɨɪɦɭɥɟ (5.33) 

ଶ∗ܫ  = ூమூʜ,                                                                                                          (5.33) 

 
ɝɞɟ    ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ (5.34): 
ʓʝʞݐ  = ஺ூ∗మమ ,                                                                                                        (5.34) 

 
ɝɞɟ    ܣ = ͵Ͳ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ ɜɵɲɟ 
ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɫɢɝɧɚɥ). ɋɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ 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%. 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
ଶ˔ˋˆːܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͵Ͳʹͳ = ʹͳͳ,ͷ ʏ                                                 (5.35) 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, 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.  

ɉɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ =Ͳ,ͳͶ ˑ. ˈ. − ɫɞɟɥɚɟɦ ɪɚɫɱɟɬ ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ 
ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ: 
ʓʝʞݐ  = ଷ଴,଴଴଴,ଵସమ = ͳͷ͵Ͳ,͸ͳ.  

 
ɍɫɬɚɜɤɭ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɦ ɩɨ ɭɫɥɨɜɢɸ ɧɚɞёɠɧɨɝɨ ɩɭɫɤɚ 

ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ tɆȺɄɋ: 
ଶʞʢʠʙ∗ܫ  = ଴,ଵସଵ,ଶ = Ͳ,ͳʹ,                                                                                                   

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳʹ ∙          ʜ;                                                                                              (5.36)ܫ
 

ɉɪɢ ɜɵɛɪɚɧɧɨɦ ɡɧɚɱɟɧɢɢ ɭɫɬɚɜɤɢ ɩɭɫɤɨɜɨɝɨ ɬɨɤɚ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɟɪɟɝɪɭɡɤɢ ɨɫɬɚɜɥɹɟɦ ɪɚɜɧɵɦ ʡˏ˃ˍ˔ = ͳͷ͵Ͳ ˔ˈˍ, ɩɪɢ ɷɬɨɦ 
ɪɚɫɱɟɬɧɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɭɜɟɥɢɱɟɧɚ ɢ ɪɚɫɫɱɢɬɚɧɚ ɩɨ 
ɮɨɪɦɭɥɟ (5.37): 

௠௔௫ݐ  = ஺ூ∗మʞʢʠʙమ ;                                                                                                     (5.37)          

௠௔௫ݐ  = ଷ଴଴,ଵଶమ ≈ ʹͲͺ͵ ˔. 

 
ɉɨ ɭɤɚɡɚɧɢɸ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ ɆɉɁ ɇɉɉ ɗɄɊȺ ɦɢɧɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɩɪɢɧɢɦɚɟɦ:  
௠𝑖௡ݐ  = Ͳ,ͷ ܿ.  
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
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ʠʟݐ = ଷ଴ሺூ∗మሻమ                                                                                                    

  ʏʗʝ = ͵Ͳ = ሺܫ∗ଶሻଶ ∙  ʠʟ                                                                                 (5.38)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.7. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.4. 

 
Ɍɚɛɥɢɰɚ 5.7 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 
1 0,6 0,5 0,4 0,3 0,2 0,12 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83,3 120,0 187,5 333 750 1530 

 

 
Ɋɢɫɭɧɨɤ 5.4 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ͵Ͳ ɫ, ݐʛʏʙʠ = ͹ͷͲ 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 
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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 = ஺ூ∗మʓʚʗʡ ʓʝʞమ ;                                                                                           (5.39)          

 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɚɜɤɚ ɜɪɟɦɟɧɢ ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɛɭɞɟɬ ɪɚɜɧɚ 1530 
ɫɟɤ. 

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

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

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

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

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 
 ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ 
ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ɥɢɧɢɢ 220 ɤȼ ɪɚɫɱɟɬ ɛɭɞɟɬ 
ɩɪɨɢɡɜɟɞɟɧ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɨɷɬɨɦɭ ɩɪɢɧɹɬɵ ɛɚɡɨɜɵɟ ɜɟɥɢɱɢɧɵ ɜ 
ɬɚɛɥɢɰɟ 5.8. 

 
Ɍɚɛɥɢɰɚ 5.8 – ɉɪɢɧɹɬɵɟ ɛɚɡɨɜɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɪɚɫɱёɬɚ 𝑺˄, ɆȼȺ 100 𝑼˄૚, ɤȼ 13,8 ࡱ′, ɨ.ɟ. 1 𝑼˄૛, ɤȼ 242 

 
Ɍɨɤ ɛɚɡɨɜɵɣ, ɩɪɢɜɟɞɟɧɧɵɣ ɫɬɨɪɨɧɟ ɇɇ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.40): 
= ଵ˄ܫ  ௌ˄√ଷ௎˄భ,                                                                                                      (5.40) 

 
ɝɞɟ ܵ˄ – ɛɚɡɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 5.8; ˄ܷଵ – ɛɚɡɨɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɢɡɲɟɣ ɫɬɨɪɨɧɵ, ɛɟɪɟɬɫɹ ɢɡ ɬɚɛɥɢɰɵ 5.8. 
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= ଵ˄ܫ ଵ଴଴√ଷ∙ଵଷ,଼ = ͶͳͺͶ ʏ . 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɬɨɤ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɫɬɨɪɨɧɟ ȼɇ. 
= ଶ˄ܫ  ଵ଴଴√ଷ∙ଶସଶ = ʹ͵ͻ ʏ . 

 

 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.41).  

 ʤீ ˄ = ,,ௗݔ ௎ːௌː ௌ˄௎˄ భమ ,                                                                                                   (5.41) 

 
ɝɞɟ ݔௗ,,  - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; ːܷ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ; ܵː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ. 
 ʤீ ˄ = Ͳ,ʹʹ ∙ ଵ଴଴଻ଶ∙ଵଷ,଼ = Ͳ,͵Ͳͷ ˑ. ˈ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 5.42. 
 ʤʡ ˄ = ௨ˍ,బଵ଴଴ ௎మːௌː ௌ˄௎˄ భమ ,                                                                                                    (5.42) 

 
ɝɞɟ ݑˍ,଴ – ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɨ.ɟ.; ːܷ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ; ܵː – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɨɦɚɬɨɪɚ, ɆȼȺ. 

 ʤʡ ˄ = ଵଵଵ଴଴ ∙ ଵ଴଴଼଴ = Ͳ,ͳͶ ˑ. ˈ.  
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ:  
 ܺ∗ଶ.˄˃ˊ. = Xଶ ∙ ௎ːˑˏమௌːˑˏ ∙ ௌ˄௎మ˄ = Ͳ,ʹ͵ ଵ଴଴଻ଶ = Ͳ,͵ͳͻ.                                                 (5.43) 

 

 ɋɭɦɦɚɪɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɭɞɟɬ ɪɚɜɧɨ:  
 ʤ𝛴 = ʤீ ˄ + ʤଶ + ʹʤʡ ˄ = Ͳ,͵Ͳͷ + Ͳ,͵ͳͻ + ʹ ∙ Ͳ,ͳͶ = Ͳ,ͻͲͶ ˑ. ˈ.       (5.44) 
 
 Ɍɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɭɯɮɚɡɧɨɦ ɄɁ ɧɚ ɲɢɧɚɯ ȼɇ ɜ 

ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.45). 
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= ሺଶሻ∗ሺଶሻ ܫ ଵ ଴,ଽ଴ସ = ͳ,ͳ ˑ. ˈ.                                                                                              (5.45)         

 
ɝɞɟ ܧ′ - ɛɚɡɨɜɨɟ ɗȾɋ, ɩɪɢɧɹɬɨɟ ɩɨ ɬɚɛɥɢɰɟ 5.8. 

∗ʙʖ ሺଷሻܫ   = ଵ ଴,଼ଵ = ͳ,ʹͶ ˑ. ˈ.  
 

ɉɟɪɟɜɟɞɟɦ ɬɨɤ ɜ ɢɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ: 
ሺଶሻଶ∗ܫ  = .ˊˍ.ሺଶሻଶ∗ܫ ∙ ଵˊ˃˄ܫ = ͳ,ͳ ∗ ͶͳͺͶ ʏ = Ͷ͸ʹͺ ʏ.  (5.46) 

  
Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɦ ɬɨɤ ɜ ɫɨɨɬɜɟɫɬɜɢɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ (5.47). 
ଶʛʗʜሺଶሻܫ  = ூ∗ሺమሻమ௞˕˕ ,                                                                                                          (5.47) 

ଶʛʗʜሺଶሻܫ  = ସ଺ଶ଼ʙ˕˕ = ͷ,͹ͺͷ ʏ.  
 
Ɍɨɝɞɚ ɭɫɬɚɜɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
.ˊ.˔ ଶܫ  ൑ ହ,଻଼ହଵ,ଶ = Ͷ,ͺʹ ʏ.                                                                          (5.48) 

 
Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɩɪɨɜɟɪɤɭ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨ ɭɫɥɨɜɢɸ 

(5.49): 
 ʙʦ = ூమʛʗʜሺమሻூమ ʠ.ʖ. ൒ ͳ,ʹ;                                                                                                 (5.49) 

 ʙʦ = ହ,଻଼ହସ,଼ଶ = ͳ,ʹ – ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ. 
 

ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢ Ɇɒȼ, 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. 
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5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.50).  
ʠʗʒʜܫ  = ௄ʜ∙ூʜ௄ʑ ,                                                                                                (5.50) 

 
ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ܫʜ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, Ⱥ. 

ʠʗʒʜܫ  = ଵ,଴ହ∙ଷ଴ଶଶ଴,ଽ଼ = ͵ʹ͵͹ ʏ . 

 
ɉɨ ɧɨɦɢɧɚɥɶɧɨɦɭ ɬɨɤɭ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɭɱɢɜ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ, ɛɵɥ 

ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ݊ʡʡ = ସ଴଴଴ହ . 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
 ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɫɱɟɬ ɬɨɤɚ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɟ (5.51). 
= ଶ,ʠʗʒʜܫ  ூమ,ːˑˏ ˆ ூమ,ʠʗʒʜ ,                                                                                              (5.51) 

 
ɝɞɟ ܫଶ,ːˑˏ ˆ  - ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ 
ɌɌ: 

= ˆ ˏଶ,ːˑܫ  𝐼ːˑˏ ˆ రబబబହ = యబమమరబబబହ = ͵,͹ͺ ʏ;  (5.52) 

 :ଶ,ʠʗʒʜ - ɭɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɩɪɢɜɟɞɟɧɧɵɣ ɤɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɟ ɌɌܫ 
 

= ଶ,ʠʗʒʜܫ  𝐼ʠʗʒʜ రబబబହ = యమయళరబబబହ = Ͷ,Ͳ ʏ. (5.53) 

ଶ,ʠʗʒʜܫ  = ସ,଴ଷ,଻଼ = ͳ,ͳ ˑ. ˈ.  
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
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ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.54). 
ʞʢʠʙܫ  = ௄ʜ∙ூʜ௄ʑ ,                                                                                                             (5.54) 

 
ɝɞɟ ܭʜ = ͳ,Ͳͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ʞʢʠʙܫ  = ଵ,଴଼∙ଷ଴ଶଶ଴,ଽ଼ = ͵͵ʹͻ ʏ. 

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɪɚɫɱɟɬ ɬɨɤɚ ɩɪɨɢɡɜɟɞɟɦ: 
ଶ,ʞʢʠʙܫ  = ସ,ଶଷ,଻଼ = ͳ,ͳ ˑ. ˈ.  
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.9.  
 

Ɍɚɛɥɢɰɚ 5.9 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

 
3800 1200 450 340 280 160 80 3 1 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 
 

 

Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
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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 ɧɟ ɩɪɢɦɟɧɹɟɬɫɹ, ɬ.ɤ. ɫɬɚɬɨɪ ɧɟ ɭɫɩɟɜɚɟɬ 
ɧɚɝɪɟɜɚɬɶɫɹ ɞɥɹ ɟё ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɢɦɟɟɬɫɹ ɫɥɨɠɧɨɫɬɶ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɞɪɭɝɢɦɢ 
ɡɚɳɢɬɚɦ. 

 
5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺࢆ૚ <ሻ, ሺࢆ૛ <ሻ 
 
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 Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ 
ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼௄ʡ ∙ ܼଵʚ                                                                                (5.55) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɨɤɨɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ 
ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220ɤȼ: ܼʡ = ௎ೖଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶସଶమ଼଴ = ͺͲ,ͷ͵ ʝˏ. 

 
 ܼଵʚ − ˔ˑ˒˓ˑ˕ˋ˅ˎˈˋˈ ʚЭʞ: 
 ܼଵʚ = ଶݎ√ + ଶݔ   = √ሺʹͳ,ͻͶͶሻଶ + ሺʹ͵,Ͳͺͺሻଶ = ͵ͳ,ͺͷ ʝˏ.   (5.56) 

 ܼʡ = ௎ೖଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଵଵଵ଴଴ ∙ ଶସଶమଶ଴଴ = ͵ʹ,ʹͳ ʝˏ,    (5.57) 

 ܼଵ ൑ Ͳ,ͺ ∙ ͺͲ,ͷ͵ + ଴,ଶ଼ ∙ ͵ͳ,ͺͷ = ͹͹,ͳ͸ ʝˏ.  (5.58) 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ∗ ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ଻ଶ଼଴ + ଴,ଶ଼ ∙ ଻ଶଶସଶమ ∙ ͵ͳ,ͺͷ = Ͳ,Ͳͻͷ ˑ. ˈ.  
 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ∗ ∙ ܼ˄˃ˊ.,                                                                                                  (5.59) 
 

ɝɞɟ ܼ˄˃ˊ. = ௎ːˑˏ.ˆమௌːˑˏ = ଵଷ,଼మ଻ଶ = ʹ,͸ͷ ʝˏ;  (5.60) 

 ܼଵ = Ͳ,Ͳͻͷ ∙ ʹ,͸ͷ = Ͳ,ʹͷ ʝˏ. 
 

ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵʠʖ = ܼଵ ∙ ʙ˕˕ʙ˕ː;                                                                                                     (5.61) 

 ܼଵʠʖ = Ͳ,ʹͷ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = ͳ,Ͷ͵ ʝˏ. 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܼଵʠʖ = ͳ,Ͷ͵ 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. 

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∙ூሺ̂భሻ,                                                                                              (5.62) 

 ܼʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ଷ଴ଶଶ = ʹ,͸Ͷ ʝˏ. 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ Ɉɦɚɯ: 
 ܼʜʏʒʟሺଶሻ = ܼʜʏʒʟ ∙ ʙ˕˕ʙ˕ː,                                                                                       (5.63) 
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 ܼʜʏʒʟሺଶሻ = ʹ,͸Ͷ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = ͳͷ,Ͳͻ ʝˏ. 

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ: 
̠∗ܫ  = ூ˗ூ˓.ːˑˏሺభሻ  ,                                                                                                        (5.64) 

̠∗ܫ  = ଷଷ଺଴ଵଶ଴଴ = ʹ,ͺ ˑ. ˈ.  
 
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙௎ːˑˏ.ˆ∗ூ∗̠ ,                                                                                          (5.65) 

 ܼʜʏʒʟ.ʣ∗ = ଴,ଽହ∙ଵଶ,଼ = Ͳ,͵Ͷ ˑ. ˈ.  
 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɜɨ ɜɬɨɪɢɱɧɵɯ ɨɦɚɯ: 
 ܼʜʏʒʟ.ʣଶ = ܼʜʏʒʟ.ʣ∗ ∙ ܼ˄˃ˊ. ∙ ʙ˕˕ʙ˕ː,                                                                                        (5.66) 

 ܼʜʏʒʟ.ʣଶ = Ͳ,͵Ͷ ∙ ʹ,͸ͷ ∙ ସ଴଴଴ ହ⁄ଵଷ଼଴଴ ଵ଴଴⁄ = ͷ,ͳͷ ʝˏ, 

ʜʏʒʟ.ʣ߮ݏ݋ܿ  = ௖௢௦ఝˆ଴,ଽହ∙ூ∗̠ ,                                                                                     (5.67) 

ʜʏʒʟ.ʣ߮ݏ݋ܿ  = ଴,ଽ଴,ଽହ∙ଶ,଼ = Ͳ,͵Ͷ. 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ ߮ʜʏʒʟ.ʣ = ͹Ͳ,ͳʹ°. 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɜɟɧ ߮ʜʏʒʟ.ʜ = ʹͷ,ͺͶ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼଶ∗ = ௓ʜʏʒʟ.ʣ∗ʙʜ ,                                                                                                             (5.68) 

 ܼଶ∗ = ଴,ସହଵ,ଶ = Ͳ,ʹͺ ˑ. ˈ.  
 ܼଶ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଶ = ܼଶ∗ ∙ ܼ˄˃ˊ.,                                                                                                (5.69) 
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 ܼଶ = Ͳ,ʹͺ ∙ ʹ,͸ͷ = Ͳ,͹Ͷ ʝˏ.  
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼଶʠʖ = ܼଶ ∙ ʙ˕˕ʙ˕ː,                                                                                                (5.70) 

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

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܼଶʠʖ = Ͷ,ʹ͵ ʝˏ. 
 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼʠʛଵ =Ͳ,ʹͻ ʝˏ, ܼʠʛଶ = Ͳ,ͺͷ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɝɚɲɟɧɢɟ ɩɨɥɹ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.6. 
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Ɋɢɫɭɧɨɤ 5.6 -ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

5.2.7 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: 
ː ʡʔ ˓ ሺଶሻ˅ܫ  = ூːˑˏ ˓∙௞˔˘௞˕˕∙௞˕˒ ,                                                                                          (5.71) 

 
ɝɞɟ ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ; ܫːˑˏ ˓ −  ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ, ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ, ɪɚɜɧɵɣ 1200 Ⱥ; ݇˕˒ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
13,8/0,475; 

ʟ.ʠʗʒʜ.ሺଶሻܫ  = ଵଶ଴଴∙଴,଼ଵ଺మబబఱ ∙ భయ,ఴబ,రళఱ = ʹ,ʹͷ ʏ. 

jX, 
Ɉɦ 

R, Ɉɦ 

1 ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ 
2 ɫɬɭɩɟɧɶ ɡɚɳɢɬɵ 

ܼଵ 

ܼଶ 

ܼː˃ˆ˓.
ܼː˃ˆ˓.˗. 

߮ˏ.˚. = ͺͲ˚ 
߮ː˃ˆ˓.˗. = ͹Ͳ,ͳʹ˚ 

߮ː˃ˆ˓. = ʹͷ,ͺͶ˚ 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵ ɟɞɢɧɢɰɚɯ: 
∗.ʟ.ʠʗʒʜܫ  = ூʟ.ʠʗʒʜ.ሺమሻூ˓.ːˑˏሺమሻ ,                                                                                            (5.72) 

∗.ʟ.ʠʗʒʜܫ  = ଶ,ଶହଶ,ସଵ = 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: 
ʟ.ʞʢʠʙ.ሺଶሻܫ  = ଵ,଴଼∙ூ˅ː ʡʔ ˓ ሺమሻ଴,ଽ଼ = ͳ,ͳ ∙          ː ʡʔ ˓ ሺଶሻ,                                                                (5.73)˅ܫ

ʟ.ʞʢʠʙ.ሺଶሻܫ  = ଵ,଴଼∙ଶ,ସ଼଴,ଽ଼ = ʹ,͹͵ ʏ. 

 ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: 
∗.ʟ.ʠʗʒʜܫ  = ூʟ.ʞʢʠʙ.ሺమሻூ˓.ːˑˏሺమሻ ,                                                                                           (5.74) 

∗.ʟ.ʠʗʒʜܫ  = ଶ,଻ଷଶ,ଶହ = ͳ,ʹͳ ˑ. ˈ.  
 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.10), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.7 

 
Ɍɚɛɥɢɰɚ 5.10 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵ ⁄ʜࡵ , 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 5.7 – 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: 
ʟ.ʡʝሺଶሻܫ  = ூ∗̠ ∙ʙʜ∙ூ˓.ːˑˏሺమሻ௄ʑ ,                                                                                          (5.75) 

ʟ.ʡʝሺଶሻܫ  = ଶ,଼∙ଵ,ଵ∙ଵଶ଴଴∙଴,଼ଵ଺଴,ଽ଼ = ͹,Ͳ͹ ʏ. 

 ʑ ˑ˕ːˑ˔ˋ˕ˈˎ˟ː˞˘ ˈˇˋːˋ˙˃˘: 
∗ʟ.ʡʝܫ  = ூʟ.ʡ.ʝ.ሺమሻூ˓.ːˑˏሺమሻ ,                                                                                                  (5.76) 

∗ʟ.ʡʝܫ  = ଻,଴଻ଶ,ଶହ = ͵,ͳͶ ˑ. ˈ.  
 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 
ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɋɪɚɛɚɬɵɜɚɧɢɟ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ.1, ɜɫɟ ɭɫɬɚɜɤɢ ɡɚɳɢɬ ɞɥɹ 
ɭɞɨɛɫɬɜɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ Ƚ.2. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ   
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɜɨɞɢɬɫɹ ɩɨ 
ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ:  

ɑɢɫɥɟɧɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ, ɧɚɯɨɞɹɳɚɹɫɹ ɜ ɡɨɧɟ ɨɩɚɫɧɨɫɬɢ, ɫɨɫɬɚɜɥɹɟɬ 2521 
ɱɟɥɨɜɟɤɚ. ɉɪɢɫɜɚɢɜɚɟɬɫɹ II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ, ɬɚɤ ɤɚɤ ɱɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ ɦɟɧɟɟ 
3000. 

Nɭɫɬ=260 Ɇȼɬ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ III ɤɥɚɫɫɭ ɫɨɨɪɭɠɟɧɢɹ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɤɨɦɩɨɧɨɜɤɚ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɜɵɫɨɬɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

ɛɭɞɟɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 50-55 ɦ. Ƚɪɭɧɬ ɨɫɧɨɜɚɧɢɹ - ɝɪɚɧɢɬ ɢ 
ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɟ ɫɥɚɧɰɵ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɭɫɦɨɬɪɟɧ II 
ɤɥɚɫɫ. 

Ʉɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɨɩɚɫɧɵɦ ɮɚɤɬɨɪɨɦ, ɬɨ ɟɫɬɶ 
ɧɚɢɦɟɧɶɲɢɣ ɩɨɥɭɱɢɜɲɢɣɫɹ ɤɥɚɫɫ – II . 

 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐʞߘ  = ʜʞʢߘ + ℎ௦      (6.1) 
 

ɝɞɟ ℎ௦– ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ∆ℎ௦௘௧ + ℎଵ% + ܽ    ,                                                                                (6.2) 

 
ɝɞɟ ∆ℎ௦௘௧– ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  ℎଵ%– ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ; 

а – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ܽ =  Ͳ,ͺ ˏ. 
 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௐܭ ∙ ௩మ∙௅𝑔∙ௗ ∙  ௪,  (6.3)ߙݏ݋ܿ

 
ɝɞɟ ݒ = ͳ͸ ˏ/˔ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; ܭௐ– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɪɚɜɧɵɣ: 
ௐܭ  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ሻݒ ∙ ͳͲ−଻ = ͳ,͹Ͷ ∙ ͳͲ−଺  .  (6.4) 

ܮ  = ͶͲͲͲ ˏ – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ; ݀ –ɫɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɟɪɟɞ ɩɥɨɬɢɧɨɣ: 
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 ݀ = ఇНПУ−ఇДНАଶ = ଵ଼ହ−ଵଷହଶ = ʹͷ ɦ.  (6.5) 

 
ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɜɨɥɧɵ ɜ ȼȻ ɪɚɜɧɚ: 
 ∆ℎ௦௘௧ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ଵ଺మ∙ସ଴଴଴ଽ,଼ଵ∙ଶହ ∙ °Ͳݏ݋ܿ = Ͳ,ͲͲ͹ ˏ.  (6.6) 

 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ݇𝑖 ɧɚɣɞёɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ 
2

gL
,

gt

: 𝑔∙௅௩మ = ଽ,଼ଵ∙ସ଴଴଴ଵ଺మ = ͳͷ͵,ʹͺ,  (6.7) 

 𝑔∙௧௩ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଺ = ͳ͵ʹͶ͵,  (6.8) 

 
ɝɞɟ ݐ – ɩɟɪɢɨɞ ɞɟɣɫɬɜɢɹ ɜɟɬɪɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  ͸˚ = ʹͳ͸ͲͲ ˔. 
 

ɉɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɝɪɚɮɢɤɚ ɫɧɢɦɚɟɦ ɜɟɥɢɱɢɧɵ 
2
hg  ɢ 


Tg

 ɞɥɹ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ 
2

gL
 ɢ

gt , ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

 
Ɍɚɛɥɢɰɚ 6.1 – Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɢɡ ɝɪɚɮɢɤɚ 

ɉɚɪɚɦɟɬɪ 
𝐠 ∙ 𝐋𝐯૛ = ૚૞૜, ૛ૡ 

𝐠 ∙ 𝐯ܜ = ૚૜૛૝૜ g ∙ ݒ̅ܶ  1,8 4,8 g ∙ ℎ̅ݒଶ  0,022 0,0 

 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ 8,1
2



hg  ɢ 022,0


Tg ɢ ɨɩɪɟɞɟɥɹɟɦ 

ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ. 
 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
 ℎ̅ = ଴,଴ଶଶ∙௩మ𝑔 = ଴,଴ଵ଼∙ଵ଺మଽ,଼ଵ = Ͳ,Ͷ ɦ,  (6.9) 

 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ: 
 



86 
 

ܶ̅ = ଵ,଼∙௩𝑔 = ଵ,଼∙ଵ଺ଽ,଼ଵ = ʹ,ͻͶ ɫ.  (6.10) 

 
ɇɚɣɞɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ ɩɨ ɮɨɪɦɭɥɟ:  
ߣ̅  = 𝑔∙்̅మଶ𝜋 = ଽ,଼ଵ∙ଶ,ଽସమଶ∙ଷ,ଵସ = ͳ͵,ͷ ɦ,  (6.11) 

 
ɉɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ: 
 ݀ ൒ ఒ̅ଶ  ;  ʹͷ ൒ ͳʹ,͸ͷ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɡɧɚɱɢɬ, ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
 

 ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜ ɫɢɫɬɟɦɟ ɜɨɥɧ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ: 
 ℎଵ% = ݇𝑖 ∙ ℎ̅ = ʹ,ͳ ∙ ͳ,ͳͶ͹ = Ͳ,ͺͶ ɦ, (6.12) 

 
ɝɞɟ ݇𝑖 = ʹ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ
2

gL
. 

 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ 

ɛɶɟɮɟ: 
 
ℎ௦ = Ͳ,ͲͲ͹ + ʹ + Ͳ,ʹͺ = ʹ,ʹͻ ɦ,  (6.13) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɪɚɜɧɚ: 
ʒʐʞߘ  = ͳͺͷ + ʹ,ʹͻ = ͳͺ͹,ʹͻ ˏ. (6.14) 
 
ɉɪɢɧɢɦɚɟɦ ߘʒʐʞ = ͳͺ͹,ʹͻ ˏ. 
 
6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 
Ɋɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳˑ˔ː.˓˃˔˚ = ܳ௠௔௫.ˑ˔ː − ሺ݊ − ͳሻ ∙ ܳˆ˃,  (6.15) 

 
ɝɞɟ ܳ ௠௔௫.ˑ˔ː – ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ݊ – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɧɚ ɫɬɚɧɰɢɢ; ܳɝа – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 
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 ܳˑ˔ː.˓˃˔˚ = ͻʹͲ − ሺ͵ − ͳሻ · ͳ͸Ͳ = ͶͶͲ ˏଷ/˔. 
 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ொˑ˔ː.˓˃˔˚௤˅ , (6.16) 

 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ; ݍ˓–ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; ℎː˄– ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɤɪɢɜɨɣ ߘʜʐ = ݂ሺܳʜʐሻ, ɩɪɢ ܳ௠௔௫.ˑ˔ː; ݒˇˑ˒ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 3,5 ɦ/ɫ. 

 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 

˓ݍ  = ˒ˑˇݒ ∙ ℎː˄ = ͵,ͷ ∙ ͷ,ʹ = ͳ͸ ˏଷ/ܿ. (6.17) 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ͳ͸ = ʹͲ ˏଷ/ܿ. (6.18) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
ܤ  = ସସ଴ଶ଴ = ʹʹ ˏ. 

 
Ɋɚɡɛɢɜɚɟɦ ɜɨɞɨɫɥɢɜɧɨɣ ɮɪɨɧɬ ɧɚ ɨɬɞɟɥɶɧɵɟ ɨɬɜɟɪɫɬɢɹ, ɩɪɢɜɨɞɹ ɲɢɪɢɧɭ 

ɩɪɨɥɟɬɚ ɤ ɫɬɚɧɞɚɪɬɧɨɦɭ ɡɧɚɱɟɧɢɸ, ɩɪɢ ɷɬɨɦ ɮɪɨɧɬ ɞɨɥɠɟɧ ɛɵɬɶ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɟɧ ɪɚɫɱɟɬɧɨɦɭ. 

ܤ  = ݊ ∙ ܾ = ͵ ∙ ͺ = ʹͶ ˏ, (6.19) 
 

ɝɞɟ ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; ܾ –ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, ɩɪɢɧɢɦɚɟɬɫɹ 8 ɦ. 
 

ɉɪɢɧɢɦɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ߜʐ = ͵ ˏ. 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱёɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଵܪ  = ( ொˑ˔ː.˓˃˔˚𝜎೙∙௠∙஻∙√ଶ𝑔)ଶ/ଷ = ቀ ସସ଴ ଵ∙଴,ସଽ∙ଶସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = Ͷ,ͳͷ ˏ,  (6.20) 
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ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ( ொˑ˔ː.˓˃˔˚௠∙ఌ∙𝜎೙∙஻∙√ଶ𝑔)ଶ/ଷ

, (6.21) 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; ߝ– ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉˖+ሺ௡−ଵሻ∙𝜉బ௡ ∙ ுబభ௕ ,  (6.22) 

 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

ߝ  = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଷ−ଵሻ∙଴,ସହଷ ∙ ସ,ଵହ଼ = Ͳ,ͻͶͷ. 

 
ɇɚɩɨɪ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 

଴ଶܪ  = ቀ ସସ଴଴,ସଽ∙଴,ଽସହ∙ଵ∙ଶସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = Ͷ,͵ͳ ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 
˅ܪ  = ଴ଶܪ − ఈ∙௩బమଶ𝑔  , (6.23) 

 
ɝɞɟ ݒ଴ - ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ, ɦ/ɫ. 
଴ݒ   = ொˑ˔ː.˓˃˔˚ሺఇʜʞʢ−ఇʓʜʝሻሺ஻+ሺ௡−ଵሻ∙ఋʐሻ = ସସ଴ሺଵ଼ହ−ଵଷହሻሺଶସ+ሺଷ−ଵሻ∙ଷሻ = Ͳ,ʹͻ ˏ/˔ , (6.24) 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 

˅ܪ  = Ͷ,͵ͳ − ଵ,ଵ∙଴,ଶଽమଶ∙ଽ,଼ଵ = Ͷ,͵ͳ ˏ. 

 
ɋɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ܪ˔˕ = ͷ ˏ. 
Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ʒʑߘ  = ʜʞʢߘ − ˕˔ܪ = ͳͺͷ − ͷ = ͳͺͲ ˏ. (6.25) 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ܪ˔˕ = ͳͺͲ + ͳ,͸ ∙ ͷ = ͳͺͺ ˏ. (6.26) 

 
ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ – 

ɧɚɢɛɨɥɶɲɭɸ ɢɡ: ∇ȽȻɉ = ͳͺͷ,͸ͻ ɦ, ∇ȽȻ = ͳͺͺ ˏ. 
 

Ɂɚ ɨɬɦɟɬɤɭ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ:ߘʒʐ = ͳͺͺ ˏ. 
 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 

ɉɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɧɭɸ ɩɥɨɬɢɧɭ: 
 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ܳˆ˃ − ܳ௖, (6.27) 

 
ɝɞɟ ܳ௠௔௫.˒ˑ˅ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫ ɭɱɟɬɨɦ ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ܳ௖ – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɞɪɭɝɢɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɝɢɞɪɨɭɡɥɚ, ɚ ɬɚɤɠɟ ɱɟɪɟɡ ɜɨɞɨɡɚɛɨɪɵ, ɲɥɸɡɵ, ɪɵɛɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; ܳɝа – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

 ܳ˓.˒ˑ˅ = ͳͲͻͻ − Ͷ͸ʹ − ͶͶ͹ = ͳͻͲ ˏଷ/˔. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵܪ  = ( ொ˓.˒ˑ˅𝜎೙∙௠∙஻∙√ଶ𝑔)ଶ/ଷ = ቀ ଵଽ଴ଵ∙଴,ସଽ∙ଶସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ʹ,͵͸ ˏ . (6.28) 

 
ɝɞɟ ݉ = Ͳ,Ͷͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱёɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 
଴ଶܪ  = ( ொ˓.˒ˑ˅௠∙ఌ∙𝜎೙∙஻∙√ଶ𝑔)ଶ/ଷ

, (6.29) 

 
ɝɞɟ 𝜎௡ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ; 𝜎ː – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ߝ  = ͳ − Ͳ,ʹ ∙ 𝜉˖+ሺ௡−ଵሻ∙𝜉బ௡ ∙ ுబభ௕  ,   (6.30) 
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ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥёɬɚ; ݊ – ɱɢɫɥɨ ɩɪɨɥёɬɨɜ; 𝜉˖ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ; 𝜉଴ = Ͳ,Ͷͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

ߝ  = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଷ−ଵሻ∙଴,ସହଷ ∙ ଶ,ଷ଺ଷ = Ͳ,ͻ͸ͻ . 
଴ଶܪ  = ቀ ଵଽ଴଴,ସଽ∙଴,ଽ଺ଽ∙ଵ∙ଶସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ʹ,Ͷʹ ˏ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ  = ଴ଶܪ − ఈ∙௩బమଶ𝑔  , 
 

ɝɞɟ ݒ଴˒ˑ˅ – ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ. 
˅଴˒ˑݒ  = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʝሻሺ஻+ሺ௡−ଵሻ∙ఋʐሻ,  (6.31) 

˅଴˒ˑݒ  = ଵଽ଴ሺଵ଼ହ−ଵଷହሻሺଶସ+ሺଷ−ଵሻ∙ଷሻ = Ͳ,ͳʹ ˏ/˔. 

˅ˑ˒ܪ  = ʹ,Ͷʹ − ଵ,ଵ∙଴,ଵଶమଶ∙ଽ,଼ଵ = ʹ,Ͷʹ ˏ. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 

˓ʣʞʢߘ  = ʒʑߘ + ˅ˑ˒ܪ = ͳͺͲ + ʹ,Ͷ͸ = ͳͺʹ,Ͷ͸ ˏ. (6.32) 
 
Ɍɚɤ ɤɚɤ ɪɚɫɱɟɬɧɨɣ ɨɬɦɟɬɤɢ ߘʣʞʢ˓ = ͳͺʹ,Ͷ͸  ɦ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɚ 

ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ ߘʣʞʢ = ͳͺ͹ ˏ. 
 

6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɩɨ Ʉɪɢɝɟɪɭ - Ɉɮɢɰɟɪɨɜɭ 
 
Ɉɱɟɪɬɚɧɢɟ ɨɝɨɥɨɜɤɚ ɫɬɪɨɢɬɫɹ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ Ʉɪɢɝɟɪɚ - Ɉɮɢɰɟɪɨɜɚ, ɝɞɟ 

ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ Ⱦ.1, ɩɟɪɟɦɧɨɠɚɸɬɫɹ ɧɚ ܪ˔˕ = ͷ ˏ. 
 

Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.1. 
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Ɋɢɫɭɧɨɤ 6.1 – Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.3 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ. 
 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ ɩɪɢ ɩɨɥɧɨɦ ɨɬɤɪɵɬɢɢ ɜɫɟɯ ɨɬɜɟɪɫɬɢɣ: 
 ℎˍ˓ = √ఈ∙ொˑ˔ː.˓˃˔˚.మ஻˅మ𝑔య

,  (6.33) 

 
ɝɞɟ Ƚ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 
 ℎˍ˓ = √ଵ,ଵ∙ସସ଴ మଶସమ∙ଽ,଼ଵయ = ͵,Ͳ͸ ˏ. 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͳͺͷ − ͳ͵ͷ = ͷͲ ˏ. (6.34) 
 
ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ ɢ ɨɩɪɟɞɟɥɹɟɦ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ φ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ:  
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  ℰʡబ = ʡబℎˍ˓ = ହ଴ଷ,଴଺ = ͳ͸,Ͷ. (6.35) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ ߮ = ͳ ɢ ℰʡబ = ͳ͸,Ͷ ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ - ℰ˔ ɢ ɝɥɭɛɢɧɭ 

ɫɨɩɪɹɠɟɧɧɭɸ ɫ ɧɟɣ - ℰ′′˔. 
Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɜɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ:  
  ℎ௖′ = ℰ˔ ∙ ℎˍ˓ = Ͳ,ͳ͹ ∙ ͵,Ͳ͸ = Ͳ,ͷʹ. (6.36) 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɬɨɪɨɣ ɫɨɩɪɹɠɟɧɧɨɣ ɝɥɭɛɢɧɵ:  
 ℎ௖′′ = ℰ′′˔ ∙ ℎˍ˓ = ͵,Ͷ ∙ ͵,Ͳ͸ = ͳͲ,͵ͻ. (6.37) 
 
ɋɨɩɨɫɬɚɜɥɹɹ ℎʜʐ ˋ ℎ௖′′, ɨɩɪɟɞɟɥɹɟɦ ɮɨɪɦɭ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ. 
Ɍɚɤ ɤɚɤ ℎ′′௖ = ͳͲ,͵ͻ  ˏ > ℎʜʐ = ͷ ˏ, ɬɨ ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
 

ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɇȻ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ܳ =  ݂ሺܪሻɩɪɢ ܳ௠௔௫.ˑ˔ː. 
 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ, ɬɚɤ ɤɚɤ 
ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɬɢɦ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɝɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢɥɢ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɝɚɫɢɬɟɥɹɦɢ. 

ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ. 
 
6.3.1 Ɋɚɫɱёɬ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ ɢ ɞɚɥɶɧɨɫɬɢ ɨɬɥɟɬɚ ɫɬɪɭɢ 
 
ɂɡ ɪɟɤɨɦɟɧɞɚɰɢɣ ɨɬɦɟɬɤɚ ɧɨɫɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ ∇ʜʐ୕଴,ଵ%=140,2 ɦ, ɬɨɝɞɚ hʜʐ୕଴,ଵ%=5,2 ɦ 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ: 
 ܽ = hʜʐ୕଴,ଵ% + ʹ = ͷ,ʹ + ʹ = ͹,ʹ ˏ.  (6.38) 
Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 ∇ʜʝʠ = ∇ʓʜʝ + ܽ = ͳ͵ͷ + ͹,ʹ = ͳͶʹ,ʹ ˏ. (6.39) 
 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
ːݖ  = ∇ʜʞʢ − ∇ʜʝʠ = ͳͺͷ − ͳͶʹ,ʹ = Ͷʹ,ͺ ˏ.   (6.40) 
 
ɂɫɩɨɥɶɡɭɹ ɜɟɥɢɱɢɧɭ ɧɚɩɨɪɚ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ 

ɧɟɦ: 
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ːݒ  = ߮ ∙ √ʹ ∙ ݃ ∙ ːݖ = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ Ͷʹ,ͺ = ʹ͸,Ͳͺ ˏ/˔. (6.41) 
  ܼ଴ = ∇ʜʞʢ − ∇ʓʜʝ − ℎʜʐ = ͳͺͷ − ͳ͵ͷ − ͷ,ʹ = ͶͶ,ͺͲ ˏ.  (6.42) 
 
Ɉɩɪɟɞɟɥɢɦ ɞɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
ܮ  = ˃ܭ ∙ ːݖ ∙ ߮ଶ ∙ sin ߙʹ ∙ (ͳ + √ͳ + ቀ௭బ௭ː − ͳቁ ∙ ଵఝమ∙si୬మఈ), (6.43) 

 
ɝɞɟ ߙ – ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ°  

Kɚ =0,9– ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɢɫɯɨɞɹ ɢɡ ɱɢɫɥɚ Ɏɪɭɞɚ: 
ݎܨ  = ௩మː𝑔∙ℎː = ଶ଺,଴଼మଽ,଼ଵ∙଴,଻଴ଷ = ͻͺ,͸͵ ൒ ͵ͷ, (6.44) 

 
ɝɞɟ hɧ – ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎː = ௤˅௩ː = ଵ଼,ଷଶ଺,଴଼ = Ͳ,͹Ͳ͵ ˏ. 

ܮ  = Ͳ,ͻ ∙ Ͷʹ,ͺ ∙ Ͳ,ͻଶ ∙ sinሺʹ ∙ ͵Ͳሻ ∙ ቆͳ + √ͳ + ቀସସ,଼ସଶ,଼ − ͳቁ ∙ ଵ଴,ଽమ∙௦𝑖௡మଷ଴ቇ =           = −ͷͲ,͸͸ ˏ . 
 
ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɢɪɚɬɶ ɩɪɨɮɢɥɶ ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɨɬɥɟɬ ɫɬɪɭɢ ɧɚ 

ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɶɲɟ 0,4 ɨɬ ݖ଴- ɧɚɩɨɪɚ, ɫɨɡɞɚɜɚɟɦɨɝɨ ɩɥɨɬɢɧɨɣ, ɚ ɬɚɤɠɟ ɫ 
ɧɚɢɦɟɧɶɲɟɣ ɜɵɫɨɬɨɣ ɧɨɫɤɚ.  

ܮ  > Ͳ,Ͷ ∙ ሺ∇ʒʞ − ∇ʓʜʝሻ. (6.45) 
 ͷͲ,͸͸ ˏ > ʹͳ,Ͷ ˏ 

 
Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɪɚɡɦɵɜɚ: 
ˊ˃˓ܪ  = ݐ − ℎː˄,          (6.46) 
 

ɝɞɟ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ) ∙ ݎܨ√ ∙ √ℎː˄ௗర ∙ ℎː,  (6.47) 

 
ɝɞɟ ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ. 
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ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͻͺ,͸͵ర ) ∙ √ͻͺ,͸͵ ∙ √ହ,ଶଵర ∙ Ͳ,͹ = ͳ͸,ͲͲ ˏ. 

 
Ɍɨɝɞɚ: 
ˊ˃˓ܪ  = ͳ͸,ͲͲ − ͷ,ʹͲ = ͳͲ,ͺͳ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɰɟɧɬɪɚ ɪɚɡɦɵɜɚ ɹɦɵ: 
ଵܮ  = ܮ + ௧௧𝑔ఈభ, (6.48) 

 
ɝɞɟ ߙ݃ݐଵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.49): 
ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ଶ∙𝑔∙ሺ଴,ହ∙ℎː∙ୡ୭s ఈ+௔−ℎː˄ሻ௩మː∙௖௢௦మఈ , (6.49) 

 
ɝɞɟ ܽ = ͹,ʹͲ ˏ – ɜɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɤɚ. 

ଵߙ݃ݐ  = ଶ͵Ͳ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙଴,଻∙ୡ୭s ଷ଴+଻,ଶ−ହ,ଶሻଶ଺,଴଼మ∙௖௢௦మଷ଴ = Ͳ,͸Ͷ. 

 
Ɍɨɝɞɚ: 
ଵܮ  = ͸Ͳ + ଵ଺,଴଴଴,଺ସ = ͹ͷ,ͷͻ ˏ. 

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 

ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ:  
 ܾ௣ = ʹ,ͷℎˍ˓ + ͵,͹ܪ˓˃ˊ = ʹ,ͷ ∙ ͵,Ͳ͸ + ͵,͹ ∙ ͳͲ,ͺͳ = Ͷ͹,͸ʹ ˏ, (6.50) 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
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, ɱɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 6.2 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ 

 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

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

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

௡ூܤ  = ℎ˒ˎ√ 𝛾˄𝛾ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ , (6.51) 

 
ɝɞɟ ߙଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 
௪ߛ  = ͳͲ  ˍʜ ˏଷ⁄  – ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ; ߛ˄ = ʹͶ  ˍʜ ˏଷ⁄ – ɭɞɟɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 

 
ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ ℎ ɪɚɜɧɚ: 

 ℎ˒ˎ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͺͷ − ͳ͵͵ = ͷʹ ˏ. (6.52) 
 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

௡ூூܤ  = ఊ೙ℎ˒ˎ௧𝑔ఝቀ 𝛾˄𝛾ೢ+௡−ఈభቁ, (6.53) 

 

ɝɞɟ ߛ௡ = ͳ,ʹ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; 
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߮݃ݐ = Ͳ,͹Ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ 
ɝɪɚɧɢɬɚ. 

 
ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɹɯ ݊, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 6.2, ɩɨ ɞɜɭɦ 

ɮɨɪɦɭɥɚɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ܤ௡ ɢ ɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ܤ௡ூ = ݂ ሺ݊ሻ ɢ ܤ௡ூூ =݂ ሺ݊ሻ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɟ 6.3. Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɝɪɚɮɢɤɨɜ ɨɩɪɟɞɟɥɢɬ 
ɪɚɫɱɟɬɧɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ. 
 
Ɍɚɛɥɢɰɚ 6.2 –Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

n B'n B"n 
0,3 40,0 40,5195 
0,31 40,1 40,3361 

0,31699 40,2061 40,209 
0,32 40,2 40,1544 
0,33 40,4 39,9744 

 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ 

 
ɉɟɪɟɫɟɱɟɧɢɟ ɝɪɚɮɢɤɨɜ ɜ ɬɨɱɤɟ ݊ = Ͳ,͵Ͷ͹. ɉɪɢɧɢɦɚɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ ܤ˒ = ͶͲ,ʹ ˏ, ɢɫɯɨɞɹ ɢɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɨɜ, ɩɪɢɧɢɦɚɸ ɲɢɪɢɧɭ 
ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ˒ = ͶͲ,ʹ ˏ.  

 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɲɜɚɦɢ  

 
ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɠɟɫɬɤɢɯ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɭɫɬɪɨɣɫɬɜɨ ɷɬɢɯ ɲɜɨɜ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ ɢ 
ɩɨɷɬɨɦɭ ɨɧɢ ɧɚɡɵɜɚɸɬɫɹ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɦɢ. ɗɬɢ ɲɜɵ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɪɚɜɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɩɨ ɞɥɢɧɟ ɩɥɨɬɢɧɵ, ɡɚɜɢɫɹɳɢɯ ɨɬ 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ ɩɥɨɬɢɧɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɫɩɨɥɨɠɟɧɢɟ ɲɜɨɜ ɭɜɹɡɵɜɚɟɬɫɹ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 
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ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɨɬɢɧɟ, ɚ ɬɚɤɠɟ ɫ ɪɚɡɪɟɡɤɨɣ ɧɚ ɛɥɨɤɢ 
ɛɟɬɨɧɢɪɨɜɚɧɢɹ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɧɚ ɲɜɚɦɢ ɩɨ ɨɫɹɦ 
ɛɵɤɨɜ, ɬ.ɟ. ɲɢɪɢɧɚ ɨɞɧɨɣ ɫɟɤɰɢɢ ɦɟɠɞɭ ɲɜɚɦɢ ɪɚɜɧɚ: 

˔˄ܤ  = ܾ + ʐߜ = ͺ + ͵ = ͳͳ ˏ, (6.54) 
 

ɝɞɟ b – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ; ߜʐ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 
ɒɢɪɢɧɭ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɯ ɲɜɨɜ 

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

 
ɂɡɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɨɛɬɟɤɚɟɦɨɣ ɮɨɪɦɵ. 
ɉɚɡɵ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ ɪɚɫɩɨɥɚɝɚɸɬ ɧɚ ɥɢɧɢɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. Ȼɵɤɢ 

ɜɵɞɜɢɧɭɬɵ ɜ ɜɟɪɯɧɢɣ ɛɶɟɮ ɢ ɤɨɧɫɬɪɭɢɪɭɸɬɫɹ ɞɥɹ ɪɚɡɛɢɜɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ 
ɮɪɨɧɬɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɜɨɞɨɫɥɢɜɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ɍɚɦ ɠɟ ɭɫɬɪɚɢɜɚɸɬɫɹ ɩɚɡɵ ɞɥɹ 
ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ.  

Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ – 0,7 ɯ 0,7 ɦ.  
Ƚɥɭɛɢɧɚ ɢ ɲɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ – 0,5 ɯ 0,5 ɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ ɩɪɢɧɢɦɚɟɦ 1 ɦ, ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ 

ɭɞɨɛɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ. 
 
6.4.4 ɍɫɬɨɢ  

 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɢ ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɢ. 
Ɋɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɨɬɞɟɥɹɟɬ ɜɨɞɨɫɥɢɜɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ ɨɬ ɡɞɚɧɢɹ 

Ƚɗɋ, ɫɥɭɠɢɬ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɨɜ ɜɨɞɵ, ɢɞɭɳɢɯ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ. ɋɩɪɨɟɤɬɢɪɨɜɚɧ ɞɥɢɧɨɣ 39 ɦ, ɲɢɪɢɧɨɣ 1,6ɦ. 

ɋɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɨɟɞɢɧɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ, ɚ ɬɚɤɠɟ ɡɚɳɢɳɚɟɬ ɝɪɭɧɬɨɜɭɸ ɩɥɨɬɢɧɭ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, 
ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɢɥɢ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

 
6.4.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ  

 
ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɲɢɪɢɧɵ ɚɜɬɨɞɨɪɨɝɢ ɢ 

ɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ.  
ɒɢɪɢɧɚ ɩɭɬɟɣ ɤɨɡɥɨɜɨɝɨ ɤɪɚɧɚ – 8 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɭɬɹɦɢ ɤɨɡɥɨɜɨɝɨ 

ɤɪɚɧɚ ɚɜɬɨɞɨɪɨɝɨɣ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ 2 ɦ, ɬɚɤɠɟ ɩɪɢɧɢɦɚɟɦ 1 ɦ ɢ ɫ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ 
ɛɵɤɚ. Ⱥɜɬɨɞɨɪɨɝɚ ɩɪɢɧɢɦɚɟɬɫɹ 7 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 18 ɦ. 
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6.4.6 Ƚɚɥɟɪɟɢ ɢ ɞɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ  
 

ɉɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ – ɱɟɪɟɡ ɤɚɠɞɵɟ 15 ɦ, ɪɚɡɦɟɪɚɦɢ 2,5 ɦ ɯ 2,5 ɦ. 

Ɋɚɡɦɟɪɵ ɩɨɩɟɪɟɱɧɵɯ ɝɚɥɟɪɟɣ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɪɚɫɱёɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɧɢɯ 
ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɣ ɬɟɯɧɢɤɢ ɢ ɪɚɜɧɵ 3 ɯ 3. 

Ⱦɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɞɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ 
ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ 
ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɝɚɥɟɪɟɢ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ ൒ ுˇ˓∙ఊ೙௃೎𝑟.೘ ,  (6.55) 

 
ɝɞɟ ܽˇ˓ −ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ܪˇ˓ −ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ, ܬ௖௥.௠ −ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺܬ௖௥.௠ = ʹͷሻ. 

 ܽˇ˓ ൒ ͷͲ ∙ ͳ,ʹʹͷ  

 ܽˇ˓ ൒ ʹ,ͷ ˏ,       
˓ˇܪ  = ∇ʜʞʢ − ∇ ʓʜʝ = ͳͺͷ − ͳ͵ͷ = ͷͲ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ.  
 

6.4.7 Ɋɚɫɱɟɬ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ  
 

ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɚɤ ɩɪɚɜɢɥɨ ɭɫɬɪɚɢɜɚɸɬɫɹ ɬɨɥɶɤɨ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ: ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ˊ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ˒ܤ = ሺͲ,ͳͲ ÷ Ͳ,ʹͷሻ ∙ ͶͲ,ʹ = Ͷ,Ͳʹ ÷ ͳͲ,Ͳͷˏ.  (6.56) 
 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 
ɉɪɢɧɢɦɚɟɦ ݈ˊ = Ͷ,͸ ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ℎзаɜ = Ͳ,͸ ∙ ௗܪ = Ͳ,͸ ⋅ ሺͳͺͷ − ͳ͵͹,Ͳ͹ሻ = ͵͵,ͷ ɦ. (6.57) 
 

ɝɞɟ ܪௗ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 
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Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɯ ɞɨɩɭɫɬɢɦɨɝɨ 
ɝɪɚɞɢɟɧɬɚ ɮɢɥɶɬɪɚɰɢɢ ɱɟɪɟɡ ɡɚɜɟɫɭ: 

ˊߜ  ൒ ∆ு∙ఊ೙௃೎𝑟.೘ .  (6.58) 

 
ɝɞɟ ∆ܪ −ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ, ݎܿܬ.݉ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ሺݎܿܬ.݉ = ͳͷሻ. 

ܪ∆  = ௗܪ − Ͳ,Ͷ ∙  ௗ. (6.59)ܪ
ܪ∆  = Ͷ͹,ͻ − Ͳ,Ͷ ∙ Ͷ͹,ͻ = ʹͺ,ͺ ˏ. 

ˊߜ  ൒ ଶ଼,଼⋅ଵ,ଶଵହ . 

ˊߜ  ൒ ʹ,Ͷ ˏ,     ɩɪɢɧɢɦɚɟɦ ͵ ɦ.    
 
Ƚɥɭɛɢɧɭ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɪɚɜɧɚ: 
 ℎˇ˓ = Ͳ,͸ ∙ ℎˊ˃˅ = Ͳ,ͷ ⋅ ͵͵,ͷ = ͳ͸,͹ ˏ, (6.60) 
 
Ɉɬɜɨɞ ɮɢɥɶɬɪɭɸɳɟɣ ɜɨɞɵ ɱɟɪɟɡ ɞɪɟɧɚɠɧɵɟ ɫɤɜɚɠɢɧɵ, ɚ ɞɚɥɟɟ ɜ ɇȻ, ɢ ɞɥɹ 

ɭɦɟɧɶɲɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ȽɌɋ 
ɩɪɨɟɤɬɢɪɭɸɬ ɞɪɟɧɚɠɢ. 

ȼ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɚɯ ɞɪɟɧɚɠ ɜɵɩɨɥɧɹɸɬ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ 
ɞɢɚɦɟɬɪɨɦ 200 ɦɦ ɫ ɲɚɝɨɦ 3 ɦ. 

 
6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

Ɉɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ  
 
ɇɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ∇ɇɉɍ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɵɣ 

ɭɪɨɜɟɧɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ.  
ɇɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ ɨɞɧɭ ɫɟɤɰɢɸ, ɚ ɩɪɢ ɫɩɥɨɲɧɨɦ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ 

ɩɥɨɬɢɧɵ ɧɚɝɪɭɡɤɢ ɫɨɛɢɪɚɸɬ ɧɚ 1 ɩ. ɦ. ɞɥɢɧɵ ɫɨɨɪɭɠɟɧɢɹ. 
 
6.5.1.1 ȼɟɫ ɩɥɨɬɢɧɵ 

 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͻͻʹ,͵͸ ˏଶ, ܵ˄ = ʹ͵Ͳ,ͷ͹ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ 

ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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ˎ˒ܩ = ௌ˒ˎ∙௕∙ఊ˄௕+ఋ˄ , (6.61) 

 
ɝɞɟ ܾ – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; ߛ˄ –  ɭɞɟɥɶɧɵɣ ɜɟɫ ɛɟɬɨɧɚ, ̱ ʜ/ˏଷ; ߜ˄ – ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ˎ˒ܩ  =   ଽଽଶ,ଷ଺∙଼∙ଶସ଼+ଷ = ͳ͸ͻͻʹ ˍʜ/ˏ. 

 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦ ɠɟ ɫɩɨɫɨɛɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఊ˄௕+ఋ˄ = ଶଷ଴,ହ଻∙ଷ∙ଶସ଼+ଷ = ͳͶͺͲ,ͷ ˍʜ/ˏ. (6.62) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃. (6.63) 
 

ɝɞɟ  ݂  – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.64). 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ = ሺͳͺ͹ − ͳͺͲ + Ͳ,ͷሻ ∙ ͺ = ͸Ͳ   ˏଶ,  (6.64) 

 ܳˊ ≈  Ͳ,Ͳͷͷ ∙ ͸Ͳଵ,ହ ∙ ͻ,ͺͳ = ʹͷͲ,ͺ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩɨɝɨɧɧɨɦɭ ɦɟɬɪɭ: 
ˊݍ  = ொˊ௕+ఋ˄ = ଶହ଴,଼଼+ଷ = ʹʹ,ͺ ˍʜ,  (6.65) 

 
6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ  
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 

 ʑܶ = ఊʑ∙ுʑమଶ , (6.66) 

 
ɝɞɟ  ܪʑ – ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ, ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.67): 
ʑܪ  = ∇ʜʞʢ − ∇˒ˑˇ = ͳͺͷ − ͳ͵͵ = ͷʹ ˏ. (6.67) 

 ʑܶ = ଵ଴∙ହଶమଶ = ͳͷͳʹͷ ˍʜ. 
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ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ʜܶ = ఊʑ∙ுʜమଶ , (6.68) 

  
ɝɞɟ  ܪʜ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.69): 
ʜܪ  = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇ = ͳ͵͹,Ͳ͸ − ͳ͵͵ = Ͷ,Ͳ͸ ˏ. (6.69) 

 ʜܶ = ଵ଴∙ସ,଴଺మଶ = ͺͳͲ,ͷ ˍʜ. 

 
6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ  
 
ɋɢɥɭ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

взв эпW S g   ,  (6.70) 
 

ɝɞɟ эпS   ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ, ɩɪɢ ɷɬɨɦ ɪɚɡɦɟɪɧɨɫɬɶ ɨɪɞɢɧɚɬ ɷɩɸɪɵ [ɦ. ɜɨɞ. ɫɬ.]. 

 
 ܹ˅ ˊ˅ = Ͳ,ʹͳ ∙ ͻ,ͺͳ = ʹ,Ͳͷ͸ ˍʜ. 
 
6.5.1.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ  

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳͺͷ − ͳ͵͹,Ͳ͸ = Ͷ͹,ͻͶ ˏ.  (6.71) 
 
Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɋɇɢɉɚ 2.06.06-85 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ: 
௔௦ܪ  = Ͳ,Ͷܪௗ = Ͳ,Ͷ ∙ Ͷ͹,ͻͶ = ͳͻ,ʹ ˏ . (6.72) 
ௗ௥ܪ  = Ͳ,ͳͷܪௗ = Ͳ,ͳͷ ∙ Ͷ͹,ͻͶ = ͹,ʹ ˏ. (6.73) 

 ˗ܹ = ܵˠ˒ ∙ ݃ = ʹͲͲ,Ͷ ∙ ͻ,ͺͳ = ͳͻ͸,͸ ˍʜ. (6.74) 
 
ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫ 

ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɜ ɨɫɧɨɜɚɧɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
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Ɋɢɫɭɧɨɤ 6.4 – ɗɩɸɪɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 
6.5.1.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ  

 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝଶː ቁ, (6.75) 

 
ɝɞɟ ːߛ  – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; ℎː – ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ℎː = ͳ,ͷͷ ˏ; ߮ː – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, ߮ː = ʹͲ. 

ː݌  = ͳͳ,ͷ ∙ ʹ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͺ,͹ ˍʜ/ˏଶ. (6.76) 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1ɩ.ɦ. 
ːܧ  = ˓ː∙ℎːଶ = ଼,଻∙ଵ,ହହଶ = ͸,͹͹  ˍʜ. (6.77) 

 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ: 
ଵ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ − ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ − ఝˆ˓ଶ ቁ. (6.78) 

ଵ݌  = ͳͳ,ͷ ∙ ͳ,ͷͷ ∙ ଶ݃ݐ (Ͷͷ − ͵ͺʹ) − ʹ ∙ ͳͷͲ ∙ ݃ݐ (Ͷͷ − ͵ͺʹ) = −ʹͲͳ ˍʜ/ˏଶ 

 
Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɨ, ɬɨ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɨɨɪɭɠɟɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ. 
ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ. 

ɦ. ɞɥɢɧɵ ɩɥɨɬɢɧɵ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 
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 ав эпE S                                                      (6.79) 
 

˅˃ܧ  = ʹͲ ˍʜ 
 
ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

˓ˆ݌  = ߛ̂ ˓ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + ఝˆ˓ଶ ቁ + ʹ ∙ ܿ ∙ ݃ݐ ቀͶͷ + ఝˆ˓ଶ ቁ. (6.80) 

˓ˆ݌  = ͵Ͳ ∙ ͳ,ͷ ∙ ଶ݃ݐ (Ͷͷ + ͵ͺʹ) + ʹ ∙ ͳͷͲ ∙ ݃ݐ (Ͷͷ + ͵ͺʹ) = ͷʹͲ ˍʜ/ˏଶ 

˔˃˒ܧ  = ˓ˆ˓∙ℎˆ˓ଶ = ହଶ଴∙ଵ,ହଶ = ͵ͻͲ,ʹ  ˍʜ . (6.81) 

 
6.5.1.6 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ: 
 ܹ˅ ˑˎː = ଵଶ ߛ˅ ∙ ℎଵ% ∙ (λd𝜋 + ℎబଶ ). (6.82) 

 
ɝɞɟ  ℎଵ% – ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ℎଵ% = Ͳ,ͺͶ ˏ; ɉୢ – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ, ɉୢ = ͳ͵,ͷ ˏ. 

 ܹ˅ ˑˎː = ଵଶ ∙ ͳͲ ∙ Ͳ,ͺͶ ∙ ቀଵଷ,ହ𝜋 + ଴,ଵ଺ଶ ቁ = ʹͶ,ͷ ˍʜ/ˏ. 

 ℎ଴ = 𝜋∙ℎభ%మλd = 𝜋∙଴,଼ସమଵଷ,ହ = Ͳ,ͳ͸ ˏ. (6.83) 

 
ɉɥɟɱɨ ɫɢɥɵ ܹ˅ ˑˎː ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ȼȻ: 
௖ݕ  = λdଶ𝜋 − ଷ଼ ℎଵ% = ଵଷ,ହଶ𝜋 − ଷ଼ ∙ Ͳ,ͺͶ = ͳ,ͺ  ˏ. (6.84) 

 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ  

 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɬɨɞɭ ɩɪɟɞɟɥɶɧɵɯ 

ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ), ɬɨ ɟɫɬɶ ɛɟɡ ɭɱёɬɚ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ ɜɜɟɞɟɦ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɨɝɞɚ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ 
ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 
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ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ ɜ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɫɨ ɡɧɚɤɨɦ «–», ɚ ɪɚɫɬɹɝɢɜɚɸɳɚɹ - «+».  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ Ⱦ.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCAD. 

 ∑ ܯ = Ͷͳ͸Ͷͺ,ʹ  ˍʜ ∙ ˏ 

 ∑ ܰ = ˎ˒ܩ + ˄ܩ + ˊݍ − ܹ˅ ˊ − ˗ܹ. (6.85) 
 ∑ ܰ = ͳ͸ͳͶʹ,Ͷ + ͳͶͲ͸,ͷ + ʹͲ,ͷ − ʹ,ͳ − ͳͻ͸,͸ = ͳ͹͵͹Ͳ,ͺ ˍʜ,         
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௨ = − ே஻˒ + ଺ ∑ ெ஻మ˒ = − ଵ଻ଷ଻଴,଼ ସ଴,ଶ + ଺∙ସଵ଺ସ଼,ଶସ଴,ଶమ = −ʹ͹͹,Ͷͷ ˍʞ˃. (6.86) 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ, (6.87) 
 

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 𝜎௫௨ = −ʹ͹͹,Ͷͷ ∙ Ͳଶ − ͳͲ ∙ ͷʹ ∙ ሺͳ − Ͳଶሻ = −ͷʹͲ ˍʞ˃. 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨) ∙ ݉௨ = ሺͳͲ ∙ ͷʹ − ʹ͹͹,Ͷͷሻ ∙ Ͳ = Ͳ ˍʞ˃.  
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ. (6.88) 
 𝜎ଵ௨ = −ʹ͹͹,Ͷ ∙ ሺͳ + Ͳଶሻ + ͳͲ ∙ ͷʹ ∙ Ͳଶ =  −ʹ͹͹,Ͷ ˍʞ˃. 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
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 𝜎ʖ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷʹ = −ͷʹͲ ˍʞ˃. (6.89) 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௬௧ = − ଵ଻ଷ଻଴,଼ ସ଴,ଶ − ଺∙ସଵ଺ସ଼,ଶସ଴,ଶమ = −ͷͺ͸,͸ ˍʞ˃. (6.90) 

 
ɝɞɟ ∑  .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ; ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ – ˒ܤ ;ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɨɞɨɲɜɭ – ܯ

 𝜎௬௧ = − ଵ଻ଷ଻଴,଼ ସ଴,ଶ − ଺∙ସଵ଺ସ଼,ଶସ଴,ଶమ = −ͷͺ͸,͸ ˍʞ˃. 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ሺͳ − ݉௧ଶሻ, (6.91) 
 

ɝɞɟ ݉௧ – ɡɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ; ܪௗ௧  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ɦ; ߛ௪ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ɤɇ/ɦ3. 
 𝜎௫௧ = −ͷͺ͸,͸ ∙ Ͳ,ͷͷଶ − ͳͲ ∙ Ͷ,Ͳ͸ ∙ ሺͳ − Ͳ,ͷͷଶሻ = −ʹͲͺ,Ͷ ˍʞ˃. 
 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 ߬௫௬௧ = ௪ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧) ∙ ݉௧ = −(ͳͲ ∙ Ͷ,Ͳ͸ + ሺ−ͷͺ͸,͸ሻ) ∙ Ͳ,ͷͷ = = ͵Ͳʹ,͸ ˍʞ˃. (6.92) 

 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɠɢɦɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ʖ௧ = 𝜎௬௧ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ = −ͷͺ͸,͸ ∙ ሺͳ + Ͳ,ͷͷଶሻ + ͳͲ ∙ Ͷ,Ͳ͸ ∙              ∙ Ͳ,ͷͷଶ = −͹ͷͷ,ͷ ˍʞ˃ .                                                                       (6.93) 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɝɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ Ͷ,Ͳ͸ = −ͶͲ,͸ ˍʞ˃.  (6.94) 
 
ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ Ƚ.3 ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 
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6.7 Ʉɪɢɬɟɪɢɣ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɢ ɟɟ ɨɫɧɨɜɚɧɢɹ  
 

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

 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 

௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕, (6.95) 
 

ɝɞɟ ߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ௕ ൒ ఊ೙ ∙ఊ೗೎ ∙|𝜎య೘ೌೣ|ఊ೎ = ଵ,ଶ∙଴,ଽ∙଻ହହ,ହଵ = ͳͲͲ͹,Ͷ ˍʜ/ˏଶ. (6.96) 

 ͳͲͲ͹,Ͷʜ/ˏଶ ൑ ʹͺͲͲ ˍʜ/ˏଶ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɹɧɟɬɫɹ. 
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ ȼ5 

ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 
ɩɪɢɦɟɧɢɦ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ.  

2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎௬௨ < Ͳ  (6.97) 

 
ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ 𝜎௬௨ = −ʹ͹͹,Ͷͷ ˍʞ˃, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨, (6.98)ܪ
 |−ʹ͹͹,Ͷͷ | ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷʹ . 

 
ɬ.ɟ. ʹ͹͹,Ͷͷ ˍʜ/ˏଶ ൒ ͳ͵Ͳ ˍʜ/ˏଶ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
6.8 Ɉɛɨɫɧɨɜɚɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ  

 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɫɧɨɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ 

ɩɥɨɬɢɧ, ɚ ɢɦɟɧɧɨ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɩɨ ɫɞɜɢɝɭ. 
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Ɋɚɫɱёɬ ɧɚ ɫɞɜɢɝ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ, ɬɨ ɟɫɬɶ ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ (6.99):  
 ோ∙ఊ೎೏ி∙ఊ೗೎ ൒  ௡, (6.99)ߛ

 
ɝɞɟߛ௡ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ; ߛ௖ௗ = Ͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ. 

 ܴ = ˄ܩ) + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + (ˊݍ ∙ ߮݃ݐ + ʔ˒˃˔ ∙ ′௖ߛ + ܿ ∙  ɩ,  (6.100)ܤ
 
ɝɞɟ ߮݃ݐ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɝɪɚɧɢɬɚ 0,7; ܿ – ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ, 110 ɤɇ/ɦ2; ܤɩ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 40,2 ɦ. 

 ܴ = ሺͳͶͲ͸,ͷ + ͳ͸ͳͶʹ,Ͷ − ʹ,ͳ − ͳͻ͸,͸ + ʹͲ,ͷʹሻ ∙ Ͳ,ͺ + ͵ͳʹ,ͳ ∙ Ͳ,͹ + ͳͷͲ ∙              ∙ ͶͲ,ʹ = ʹͲͳͳʹ,͵ ˍʜ/ˏଶ 
 
ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ: 
 F = ܶ˅ ˄ − ܶː ˄ + ܹ˅ ˑˎː +  ː.                                                                    (6.101)ܧ
 F = ͳ͵ʹ͸͵ − Ͳ,ͺͳ + ʹͳ,ͷ + ͺ,ͳ = ͳ͵ʹͻʹ ˍʜ/ˏଶ                                                       
 ଶ଴ଵଵଶ,ଷ ∙଴,ଽଵଷଶଽଶ∙ଵ = ͳ,͵͸ ൒ ͳ,ʹͷ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɹɧɟɬɫɹ. 
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7 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
   
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ȽɌɋ ɝɢɞɪɨɭɡɟɥ 

ɫɬɚɧɨɜɢɬɫɹ ɧɨɜɵɦ ɩɪɢɪɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɦ ɤɨɦɩɥɟɤɫɨɦ, ɨɤɚɡɵɜɚɸɳɢɣ 
ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɬɨɢɬ ɪɹɞ ɡɚɞɚɱ ɜɨɡɞɟɣɫɬɜɢɹ ɫɬɚɧɰɢɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɨɫɬɚɬɶɫɹ ɛɟɡ ɜɧɢɦɚɧɢɹ.  

Ɉɬɬɚɥɤɢɜɚɹɫɶ ɨɬ ɮɟɞɟɪɚɥɶɧɵɯ ɢ ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜ, 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɢ ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, 
ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ, ɩɪɟɞɥɨɠɟɧɵ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɩɪɚɜɨɜɨɣ 
ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ: 

– Ʉɨɧɫɬɢɬɭɰɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ; 
– ɎɁ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 10.01.2002 (ɪɟɞ. ɨɬ 

26.03.2022); 
– ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 04.05.1999 (ɪɟɞ. ɨɬ 

11.06.2021); 
– ɎɁ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 (ɪɟɞ. ɨɬ 01.08.2021) ; 
– ɎɁ «Ɉɛ ɨɫɨɛɨ ɨɯɪɚɧɹɟɦɵɯ ɩɪɢɪɨɞɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ» ɨɬ14 ɦɚɪɬɚ 1995 

ɝɨɞɚ N 33-ɎɁ (ɪɟɞ. ɨɬ 11.06.2021); 
– ɎɁ «Ɉɛ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɤɫɩɟɪɬɢɡɟ» ɨɬ 23 ɧɨɹɛɪɹ 1995 ɝ. № 174-ɎɁ (ɪɟɞ. 

ɨɬ 01.03.2022); 
– ɎɁ «Ɉ ɪɵɛɨɥɨɜɫɬɜɟ ɢ ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» ɨɬ 

20 ɞɟɤɚɛɪɹ 2004 ɝ. №166-ɎɁ (ɪɟɞ. ɨɬ 10.01.2022); 
– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 136-ɎɁ ɨɬ 25.10.2001(ɪɟɞ. 

ɨɬ 01.03.2022); 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 74 - ɎɁ ɨɬ 03.06.2006 (ɪɟɞ. ɨɬ 

01.03.2022); 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 200- ɎɁ ɨɬ 04.12.2006 (ɪɟɞ. ɨɬ 

26.03.2022); 
– Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
Ʉ ɩɟɪɜɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɨɛɹɡɚɬɟɥɶɧɨ, ɩɪɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ: 
– ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ; 
– ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
– ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
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ɝɢɞɪɨɭɡɥɚ; 
– ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɠɢɜɨɬɧɵɯ ɢ ɩɟɪɟɫɚɞɤɚ ɪɟɞɤɢɯ ɪɚɫɬɟɧɢɣ; 
– ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 

ɉɪɢɜɟɞɟɧɵ ɨɛɹɡɚɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, 
ɜɥɢɹɸɳɢɟ ɧɚ ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ: 

– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɩɨɫɥɟ ɩɟɪɟɧɨɫɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 

ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 

ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 
– ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 

ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 
– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 

ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
ȼɫɟ ɩɨɤɚɡɚɬɟɥɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟ ɫɨɫɬɨɹɧɢɟ ɥɟɫɧɨɝɨ ɮɨɧɞɚ, 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɫɧɵɯ ɪɟɫɭɪɫɨɜ, ɭɪɨɜɟɧɶ ɫɨɫɬɨɹɧɢɹ ɥɟɫɧɨɝɨ ɢ 
ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɟɤɬɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɩɨ ɞɚɧɧɵɦ 
ɥɟɫɨɭɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɝɨɞɨɜɵɯ ɨɬɱɟɬɨɜ ɥɟɫɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɢ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɦɚɬɟɪɢɚɥɨɜ ɨɛɫɥɟɞɨɜɚɧɢɹ ɧɚ ɤɥɸɱɟɜɵɯ 
ɭɱɚɫɬɤɚɯ ɬɟɪɪɢɬɨɪɢɢ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɜɵɩɨɥɧɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɢɡɵɫɤɚɧɢɣ.  

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɨɬɪɟɛɭɟɬ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɪɭɛɤɟ 
ɢ ɥɟɫɨɨɱɢɫɬɤɟ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɫɨɯɪɚɧɟɧɢɹ ɩɪɢɪɨɞɵ, ɫɨɯɪɚɧɟɧɢɹ ɩɚɦɹɬɧɢɤɨɜ 
ɤɭɥɶɬɭɪɵ, ɢɦɟɸɳɢɯɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ, ɫ 
ɰɟɥɶɸ ɧɚɧɟɫɟɧɢɹ ɧɚɢɦɟɧɶɲɟɝɨ ɜɪɟɞɚ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɟɫɬɢ ɤɨɦɩɥɟɤɫɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɪɚɫɫɱɢɬɚɬɶ ɜɨɡɦɨɠɧɵɣ 
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ɭɳɟɪɛ ɷɤɨɫɢɫɬɟɦɟ ɡɨɧɵ ɜɥɢɹɧɢɹ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɢɤ ɪɚɫɱɟɬɚ, ɦɚɤɫɢɦɚɥɶɧɨ ɭɱɢɬɵɜɚɸɳɢɯ ɜɫɟ ɨɫɨɛɟɧɧɨɫɬɢ ɢ 
ɭɧɢɤɚɥɶɧɨɫɬɶ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. 

ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɡɧɢɤɚɸɬ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢ 
ɚɬɦɨɫɮɟɪɵ, ɤɨɬɨɪɵɟ ɯɨɬɹ ɢ ɧɨɫɹɬ ɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.  ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ ɜɨ ɢɡɛɟɠɚɧɢɢ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ 
ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ. 

ȼ ɩɪɨɟɤɬɚɯ Ƚɗɋ ɞɨɥɠɧɨ ɧɚɦɟɱɚɬɶɫɹ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɟɦɟɥɶɧɨ-ɫɤɚɥɶɧɵɯ 
ɪɚɛɨɬ ɫɧɹɬɢɟ, ɫɤɥɚɞɢɪɨɜɚɧɢɟ, ɢ ɯɪɚɧɟɧɢɟ ɩɚɯɚɧɨɝɨ ɫɥɨɹ ɡɟɦɥɹ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɜɨɡɜɪɚɬɨɦ ɟɝɨ ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɟ ɬɟɪɪɢɬɨɪɢɢ. Ɉɛɹɡɚɬɟɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɭɛɨɪɤɭ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ ɜɫɟɯ ɜɢɞɨɜ. Ⱦɚɧɧɵɟ ɪɚɛɨɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɫɨɯɪɚɧɟɧɢɟ ɥɚɧɞɲɚɮɬɚ, ɢ ɭɫɬɪɚɧɹɸɬ ɡɚɝɪɹɡɧɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɢ ɝɪɭɧɬɨɜɵɯ 
ɜɨɞ, ɩɨɱɜɵ ɢ ɜɨɡɞɭɯɚ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɢ ɭɬɨɱɧɟɧɧɵɟ ɜ ɩɨɫɥɟɞɭɸɳɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ 
ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ ɫɛɪɨɫɨɜ (ɇȾɋ) ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢɫɯɨɞɹ ɢɡ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɉȾɄ). 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɤɚɡɚɧ ɜ ɬɚɛɥɢɰɚɯ ȿ.1 – 
ȿ.4. 
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8 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 

8.1 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ ɨɧɢ 
ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ 
ɋɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ), ɇɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ», ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

Ƚɗɋ ɨɛɨɪɭɞɭɸɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ ɩɨɠɚɪɚ. ɇɚ Ƚɗɋ 
ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

– ɨɪɝɚɧɢɡɚɰɢɹ ɢɡɭɱɟɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

– ɧɚɡɧɚɱɟɧɢɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɥɢɰ ɡɚ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɨ ɤɚɠɞɨɦɭ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɭɱɚɫɬɤɭ ɢ ɩɨɦɟɳɟɧɢɸ; 

– ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɢɫɫɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

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

ȼ ɤɚɠɞɨɦ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 
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– ɨɛɟɫɩɟɱɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨɟ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

– ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

 – ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 
 

8.1.1 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɟɤɰɢɣ 
 

Ʉɚɛɟɥɶɧɵɟ ɫɟɤɰɢɢ Ƚɗɋ ɨɛɨɪɭɞɭɸɬɫɹ ɫɢɫɬɟɦɚɦɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɟ ɫɨɛɨɣ ɫɢɫɬɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ⱦɥɹ 
ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. 
Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ 
ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ 
ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ 
ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɪɟɡɟɪɜɢɪɭɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 
 

8.2 ɍɫɬɪɨɣɫɬɜɨ ɨɯɪɚɧɵ ɬɪɭɞɚ 
  

ɐɟɥɶɸ ɜɜɟɞɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; 
ɭɫɥɨɜɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ 
ɤɚɤɢɯ-ɥɢɛɨ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
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ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ, 
ɩɪɢɧɹɬɢɸ ɢ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɥɟɱɟɛɧɨ-
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɭɤɨɜɨɞɢɬɟɥɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɧɚ ɜɫɟɯ 
ɫɬɭɩɟɧɹɯ ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɟɟ: 
1. Ɏɭɧɤɰɢɢ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɩɢɫɚɧɵ ɜ 

ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɚɧɵ 
ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɭɤɢ; 

2. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɧɢɠɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɟɪɟɱɟɧɶ ɬɢɩɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɭɬɜɟɪɠɞɟɧ ɉɪɢɤɚɡɨɦ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɢɚɥɶɧɨɝɨ ɪɚɡɜɢɬɢɹ ɊɎ ɨɬ 1 ɦɚɪɬɚ 2012 ɝ. № 
181ɧ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ ɩɟɪɟɱɧɹ ɪɚɛɨɬɨɞɚɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬ ɫɜɨɣ ɩɟɪɟɱɟɧɶ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ 
ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɤɨɥɥɟɤɬɢɜɧɨɦɭ ɞɨɝɨɜɨɪɭ, ɡɚɤɥɸɱɟɧɧɨɦɭ ɦɟɠɞɭ ɪɚɛɨɬɧɢɤɨɦ ɢ 
ɪɚɛɨɬɨɞɚɬɟɥɟɦ. 

3. Ɉɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ. Ɉɛɭɱɟɧɢɸ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɩɨɞɥɟɠɚɬ ɜɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ. ɉɨ 
ɨɤɨɧɱɚɧɢɢ ɨɛɭɱɟɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɤɨɬɨɪɨɣ ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɨɡɞɚɟɬɫɹ ɤɨɦɢɫɫɢɹ 
ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɫɨɫɬɚɜɟ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɱɟɥɨɜɟɤ, 
ɩɪɨɲɟɞɲɢɯ ɨɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɱɥɟɧɨɜ ɤɨɦɢɫɫɢɣ ɩɨ 
ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

4. Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɩɚɝɚɧɞɭ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɢ ɩɟɪɟɞɨɜɨɝɨ 
ɨɩɵɬɚ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫɪɟɞɢ ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɩɚɝɚɧɞɵ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɨɪɦɵ, ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ. Ɏɨɪɦɚɦɢ 
ɩɪɨɩɚɝɚɧɞɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɤɨɧɮɟɪɟɧɰɢɢ, ɫɨɜɟɳɚɧɢɹ, ɫɟɦɢɧɚɪ. 
ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɩɪɨɩɚɝɚɧɞɚ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ 
ɧɚɩɨɦɢɧɚɬɶ ɪɚɛɨɬɧɢɤɚɦ ɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɚɤɬɨɪɚɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɨ ɬɨɦ, ɤɚɤ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɫɟɛɹ, ɱɬɨɛɵ ɩɪɟɞɭɩɪɟɞɢɬɶ 
ɧɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɣ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ ɨɯɪɚɧɵ 
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ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɞɢɞɚɤɬɢɱɟɫɤɢɦɢ ɢ ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɨ 
ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ 

5. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ: ɩɪɨɜɟɞɟɧɢɹ 
ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ; ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɟ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɇɢɉ, ɩɪɚɜɢɥɚɯ ɢ ɢɧɫɬɪɭɤɰɢɹɯ; ɢ ɬ.ɞ.; 

6. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

7. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɢ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɦɟɞɢɰɢɧɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɪɚɛɨɬɧɢɤɨɜ. ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɞɨɩɭɫɤɚɬɶ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ 
Ƚɗɋ ɪɚɛɨɬɧɢɤɨɜ, ɧɟ ɩɪɨɲɟɞɲɢɯ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ. 

8.  Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɨɬɛɨɪ ɪɚɛɨɬɧɢɤɨɜ. Ɉɫɧɨɜɧɚɹ 
ɰɟɥɶ ɨɬɛɨɪɚ — ɩɪɢɜɥɟɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɫ ɧɭɠɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɢ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɥɢɱɧɨɫɬɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ, ɫɩɨɫɨɛɧɵɯ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ 
ɩɟɪɟɞ ɧɢɦɢ ɡɚɞɚɱɢ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ.  

9.  Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ 
ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ 
ɨɛɟɫɩɟɱɟɧ ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 
12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

10. ɋɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ; 

11.  Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ, ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɚ ɨɫɧɨɜɟ 
ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

ɇɚ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɨɪɝɚɧɢɡɚɰɢɹ ɢɯ ɢɫɩɨɥɧɟɧɢɹ, ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɭɱɟɬ, ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɚ 
ɩɪɨɜɨɞɢɦɨɣ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

– ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɢɚɥɶɧɨɝɨ 
ɪɚɡɜɢɬɢɹ ɊɎ; 

– ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
– ɨɬɪɚɫɥɟɜɵɦ (ɬɚɪɢɮɧɵɦ) ɫɨɝɥɚɲɟɧɢɟɦ; 
– ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ (ɫɨɝɥɚɲɟɧɢɟɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ); 
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– ɜɵɜɨɞɚɦɢ ɢɡ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ        
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɞɪɭɝɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

– ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ; 

– ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɤɨɦɢɫɫɢɣ ɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɥɢɰ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
– ɩɪɟɞɩɢɫɚɧɢɹɦɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɜɟɞɨɦɫɬɜɟɧɧɨɝɨ 

ɧɚɞɡɨɪɚ; 
– ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜɵɲɟɫɬɨɹɳɢɯ 

ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ. 
Ɋɭɤɨɜɨɞɫɬɜɨɦ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɨɯɪɚɧɚ ɬɪɭɞɚ ɞɨɥɠɧɚ 

ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ɉɫɧɨɜɧɵɦɢ 
ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ (ɌɄ ɊɎ), Ƚɪɚɠɞɚɧɫɤɢɣ ɤɨɞɟɤɫ ɊɎ (ȽɄ 
ɊɎ) ɢ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 17 ɢɸɥɹ 1999 ɝ. № 181-ɎɁ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 
          Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɢ 
ɛɟɡɜɪɟɞɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɌɄ ɊɎ. 
           ȽɄ ɊɎ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɪɚɛɨɬɧɢɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɵ ɢ 
ɪɚɡɦɟɪ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧɢɧɚ. 
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9 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

9.1. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ.  
 

Ɍɚɛɥɢɰɚ 9.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞ. 
ɢɡɦ-ɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2031 2032 2033 2034 2035 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 260 260 260 260 260 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4500 4500 4500 4500 4500 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ*ɱ 1170180 1170180 1170180 1170180 1170180 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ 

ɧɭɠɞɵ 

Ɇȼɬ*ɱ 11701,8 11701,8 11701,8 11701,8 11701,8 

Ɉɛɴɟɦ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
Ɇȼɬ*ɱ 1158478 1158478 1158478 1158478 1158478 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

ɪɭɛ/ 
Ɇȼɬ*ɱ 

1448,00 1471,00 1494,00 1517,00 1540,00 

ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 139789703 142010119 144230536 146450953 148671369 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 21323853 21662561 22001268 22339976 22678683 
 

ɂɡ ɬɚɛɥɢɰɵ 9.1 ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɨɛɴɟɦɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɬɚɪɢɮɨɜ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɰɟɧɚ ɤɨɬɨɪɵɯ ɛɵɥɚ ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ. 
ȼɫɥɟɞɫɬɜɢɟ ɪɨɫɬɚ ɰɟɧɵ ɬɚɪɢɮɨɜ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɜɵɪɭɱɤɢ ɢ ɇȾɋ 
ɤ ɜɵɪɭɱɤɟ. 
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9.1.2 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 ɢɫɩɨɥɶɡɭɸɬɫɹ 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». ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ 
ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

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. 

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): 0,04%. 

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. 
Ɏɨɧɞ ɨɩɥɚɬɵ ɬɪɭɞɚ 255,2 66,4 

ɉɪɨɱɢɟ 274,0 71,2 
ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 137,6 

 
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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Ɍɚɛɥɢɰɚ 9.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 
ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1 ɞɨ 5 0,06 
Ɉɬ 6 ɞɨ 15 0,09 
Ɉɬ 16 ɞɨ 25 0,14 
ɋɜɵɲɟ 25 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. 
ȺɈ «ɋɈ – ȿɗɋ» 135,38 ɬɵɫ. ɪɭɛ/Ɇȼɬ 35,20 

ȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ. ɪɭɛ/Ɇȼɬ*ɱ 

0,0003 

ȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ/Ɇȼɬ*ɱ 

0,83 

ɂɬɨɝɨ  35,29 
 
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 ɀ.1. 
ɂɡ ɬɚɛɥɢɰɵ ɀ.1 ɫɥɟɞɭɟɬ, ɱɬɨ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɬɨɝɨɜɵɟ 

ɡɚɬɪɚɬɵ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɦɟɧɹɸɬɫɹ. ɇɚɢɛɨɥɶɲɭɸ ɩɪɨɰɟɧɬɧɭɸ ɜɟɥɢɱɢɧɭ ɨɬ ɨɛɳɢɯ 
ɪɚɫɯɨɞɨɜ ɢɦɟɸɬ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ.  

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ, ɩɪɢɜɟɞɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ 9.1. 

 

 
Ɋɢɫɭɧɨɤ 9.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

9%
2%

49%

23%

13%

4% 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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9.1.2 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 ɀ.2. 
ɇɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɨɬ ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɢɦɚɸɬ ɇȾɋ ɢ ɧɚɥɨɝ ɧɚ 

ɩɪɢɛɵɥɶ. ɉɪɢ ɷɬɨɦ ɫɬɨɢɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɧɚɥɨɝɨɜɵɟ ɧɚ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ ɢ ɜɨɞɧɵɣ ɧɚɥɨɝ ɩɪɟɜɨɫɯɨɞɹɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ.   

 
9.2 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 ɀ.3. 
ɉɨɫɥɟ ɜɜɨɞɚ ɩɟɪɜɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɜɵɯɨɞɚ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 

ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɜɵɪɭɱɤɢ ɢ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɤɚɤ ɪɨɫɬɨɦ 
ɨɛɴɟɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɢ ɭɜɟɥɢɱɟɧɢɟɦ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ 
ɩɪɢɧɹɬɚ ɫɨɝɥɚɫɧɨ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɉȺɈ «ɊɭɫȽɢɞɪɨ».  

 

 
Ɋɢɫɭɧɨɤ 9.2 – ɂɡɦɟɧɟɧɢɟ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ, ɦɥɧ. ɪɭɛ. 
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ɇɚ ɪɢɫɭɧɤɟ ɀ.1 ɩɨɤɚɡɚɧ ɝɪɚɮɢɤ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɟɤɬɚ. 

ɂɡ ɝɪɚɮɢɤɚ ɧɚ ɪɢɫɭɧɤɟ ȿ.1 ɜɢɞɧɨ, ɱɬɨ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬɪɢɰɚɬɟɥɶɧɵɣ, ɱɬɨ ɫɜɹɡɚɧɨ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ ɜɥɨɠɟɧɢɹ 
ɦɚɬɟɪɢɚɥɶɧɵɯ ɫɪɟɞɫɬɜ ɟɳɟ ɞɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɉɨɫɥɟ 
ɧɚɱɚɥɚ ɩɪɨɞɚɠ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɧɚɱɢɧɚɟɬ ɩɪɢɨɛɪɟɬɚɬɶ 
ɩɨɥɨɠɢɬɟɥɶɧɭɸ ɞɢɧɚɦɢɤɭ. ɋ ɡɚɜɟɪɲɟɧɢɟɦ ɩɪɨɜɟɞɟɧɢɹ ɜɫɟɯ ɷɬɚɩɨɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɦɨɧɬɚɠɚ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɤ ɤɨɧɰɭ 2033 ɝɨɞɚ ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ 
ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 

 
9.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
9.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  

 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 
1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
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 ȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ 
Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 25 
ɥɟɬ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 
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3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

4) Ɋɚɫɱɟɬɵ ɜɟɥɢɫɶ ɛɟɡ ɭɱɟɬɚ ɝɟɨɩɨɥɢɬɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɧɚɱɚɜɲɟɣɫɹ 
24.02.22. 

 
9.3.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.5. 
 

Ɍɚɛɥɢɰɚ 9.5 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
«ɇɨɜɨɦɭɥɥɤɚɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɮɚ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 156 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 1558,1 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 1,22 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ - IRR, % 13,74 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉȼɬ*ɱ 0,12 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉȼɬ 121450 

 
ɉɨɤɚɡɚɬɟɥɶ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ, ɱɬɨ 

ɝɨɜɨɪɢɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. Ɍɚɤɠɟ ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 
ɜɥɨɠɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɫɦɨɝɭɬ ɨɤɭɩɢɬɶɫɹ ɢ ɭɜɟɥɢɱɢɬɶɫɹ ɧɚ 11,6 %. ɉɟɪɢɨɞ 
ɨɤɭɩɚɟɦɨɫɬɢ 156 ɦɟɫɹɰɚ (13 ɥɟɬ), ɱɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɦɨɧɬɚɠɚ Ƚɗɋ, ɬɚɤɠɟ ɢɦɟɟɬ ɜɥɢɹɧɢɟ ɫɥɚɛɨɟ ɪɚɡɜɢɬɢɟ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɪɟɝɢɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɤɨɬɨɪɨɟ ɬɚɤɠɟ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɫɪɨɤɟ ɢ 
ɫɬɨɢɦɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɝɢɞɪɨɭɡɥɚ. ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ 
ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɧɚɯɨɞɹɬɫɹ ɧɚ ɩɪɢɟɦɥɟɦɨɦ ɭɪɨɜɧɟ. 
 

9.3.3 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 9.6.  

 
Ɍɚɛɥɢɰɚ 9.6 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2028 2029 2030 2031 2032 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 28 24 464 640 725 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 9,9 10,8 450 627 713 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ. ɪɭɛ. 18,6 13,8 13,7 13,2 12,8 
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ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɵɣ 
ɩɪɢɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɬɨɢɬ 
ɨɬɦɟɬɢɬɶ ɜɟɫɶɦɚ ɛɨɥɶɲɨɣ ɨɛɴɟɦ ɩɨɫɬɭɩɥɟɧɢɣ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɤɨɬɨɪɵɣ 
ɦɨɠɧɨ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɪɚɡɜɢɬɢɹ ɪɟɝɢɨɧɚ. 
 

9.4 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) ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ; 
ɛ) Ɉɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ; 
ɜ) ɐɟɧɵ ɫɛɵɬɚ; 
ɝ) ɋɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 
 

  

Ɋɢɫɭɧɨɤ 9.4 – NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

ɂɡ ɝɪɚɮɢɤɚ ɜɢɞɧɨ, ɱɬɨ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɧɚɥɨɝɨɜɨɣ ɫɬɚɜɤɢ ɩɪɢɛɵɥɶ ɩɪɨɟɤɬɚ 
ɭɦɟɧɶɲɚɟɬɫɹ ɢ ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ.  
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Ɋɢɫɭɧɨɤ 9.5 – NPV ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 
ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɧɚ 9 % ɩɪɨɟɤɬ ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ 

NPV=0, ɬ.ɟ. ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ. Ⱦɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɦ. 

 

  
Ɋɢɫɭɧɨɤ 9.5 - NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

 
ɉɪɢ ɭɦɟɧɶɲɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ 9 % ɩɪɨɟɤɬ 

ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ NPV=0, ɬ.ɟ. ɩɪɢ ɞɚɥɶɧɟɣɲɟɦ ɭɦɟɧɶɲɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ 
ɭɛɵɬɨɱɧɵɦ. 
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Ɋɢɫɭɧɨɤ 9.6 – NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ɉɪɢ ɞɨɫɬɢɠɟɧɢɢ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 17 %, ɬ.ɟ. ɪɚɜɧɨɣ ɜɟɥɢɱɢɧɟ 
ɜɧɭɬɪɟɧɧɟɣ ɧɨɪɦɵ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬ ɞɨɫɬɢɝɧɟɬ ɡɧɚɱɟɧɢɹ NPV=0. ɉɪɢ 
ɞɚɥɶɧɟɣɲɟɦ ɭɜɟɥɢɱɟɧɢɢ ɩɪɨɟɤɬ ɫɬɚɧɟɬ ɭɛɵɬɨɱɧɵɦ.
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10 ɉɧɟɜɦɨɯɨɡɹɣɫɬɜɨ Ƚɗɋ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɢ ɫɨɫɬɚɜ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ, 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ) 

 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫɥɭɠɢɬ ɞɥɹ ɩɨɞɚɱɢ 

ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɬɪɟɛɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ (ɞɚɜɥɟɧɢɟ, ɪɚɫɯɨɞ, ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ) 
ɩɨɬɪɟɛɢɬɟɥɹɦ.  

ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɨɞɧɭ ɢɥɢ ɧɟɫɤɨɥɶɤɨ 
ɧɟɡɚɜɢɫɢɦɵɯ ɫɢɫɬɟɦ ɜɵɫɨɤɨɝɨ ɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ 
ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɦɢ ɨɛɴɟɞɢɧɟɧɵ ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɢ 
ɩɨɬɪɟɛɢɬɟɥɢ. ɋɢɫɬɟɦɵ ɨɫɧɚɳɟɧɵ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ, 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɭɩɪɚɜɥɟɧɢɹ, ɡɚɳɢɬɵ, ɚɜɬɨɦɚɬɢɤɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ 
ɪɚɛɨɬɵ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɚɜɢɥɚɦɢ 
ɨɪɝɚɧɨɜ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ 

ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ — ɷɬɨ ɫɢɫɬɟɦɚ, ɪɚɛɨɬɚɸɳɚɹ 
ɩɨɞ ɞɚɜɥɟɧɢɟɦ 6 – 8 ɤɝɫ/ɫɦ2. ȿɟ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ: 

– ɫɢɫɬɟɦɚ ɬɨɪɦɨɠɟɧɢɹ ɚɝɪɟɝɚɬɨɜ, ɫɥɭɠɚɳɚɹ ɞɥɹ ɫɧɢɠɟɧɢɹ ɰɢɤɥɚ 
ɨɫɬɚɧɨɜɤɢ ɜɪɚɳɚɸɳɟɝɨɫɹ ɩɨ ɢɧɟɪɰɢɢ ɚɝɪɟɝɚɬɚ; 

– ɫɢɫɬɟɦɚ ɨɬɠɚɬɢɹ ɜɨɞɵ ɢɡ ɤɚɦɟɪɵ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɟɪɟɞ ɜɜɨɞɨɦ 
ɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦ ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ; 

– ɬɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ; 
– ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɢɧɫɬɪɭɦɟɧɬ. 
ɉɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ — ɷɬɨ ɫɢɫɬɟɦɚ, ɪɚɛɨɬɚɸɳɚɹ 

ɩɨɞ ɞɚɜɥɟɧɢɟɦ 20 – 63 ɤɝɫ/ɫɦ2. ȿɟ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɹɜɥɹɸɬɫɹ: 
– ɦɚɫɥɨɜɨɡɞɭɲɧɵɟ ɤɨɬɥɵ ɦɚɫɥɨɧɚɩɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɫɢɫɬɟɦ 

ɭɩɪɚɜɥɟɧɢɹ ɬɭɪɛɢɧ;  
– ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɜɨɡɞɭɲɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɞɥɹ ɝɚɲɟɧɢɹ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɞɭɝɢ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɪɚɛɨɱɢɯ ɢ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. 
 
10.1 Ɍɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ 
 
Ɍɢɩɵ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ 

ɩɪɢɡɧɚɤɚɦ:  
1) ɉɨ ɩɪɢɧɰɢɩɭ ɞɟɣɫɬɜɢɹ – ɪɨɬɨɪɧɵɟ, ɩɨɪɲɧɟɜɵɟ, ɜɢɧɬɨɜɵɟ, 

ɰɟɧɬɪɨɛɟɠɧɵɟ, ɦɟɦɛɪɚɧɧɵɟ. 
2) ɉɨ ɪɚɫɩɨɥɨɠɟɧɢɸ ɰɢɥɢɧɞɪɨɜ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ, 

ɭɝɥɨɜɵɟ – ɨɞɧɨɪɹɞɧɵɟ ɞɜɭɯɪɹɞɧɵɟ; 
3) ɉɨ ɫɩɨɫɨɛɭ ɭɫɬɚɧɨɜɤɢ – ɫɬɚɰɢɨɧɚɪɧɵɟ, ɩɟɪɟɞɜɢɠɧɵɟ;  
4) ɉɨ ɤɨɧɟɱɧɨɦɭ ɞɚɜɥɟɧɢɸ – ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɨ 25 ɤɝɫ/ɫɦ2), ɫɪɟɞɧɟɝɨ 

(ɞɨ 60 ɤɝɫ/ɫɦ2), ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɞɨ 300 ɤɝɫ/ɫɦ2), ɜɵɤɭɭɦɧɵɟ. 
5) ɉɨ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ – ɦɚɥɨɣ (ɞɨ 10 ɦ3/ɦɢɧ), ɫɪɟɞɧɟɣ (10–100 

ɦ3/ɦɢɧ) ɢ ɛɨɥɶɲɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (ɫɜɵɲɟ 100 ɦ3/ɦɢɧ). 
6) ɉɨ ɢɫɩɨɥɧɟɧɢɸ – ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ, ɜɟɪɬɢɤɚɥɶɧɵɟ, ɭɝɥɨɜɵɟ. 
7) ɉɨ ɫɩɨɫɨɛɭ ɨɯɥɚɠɞɟɧɢɹ – ɫ ɜɨɞɹɧɵɦ, ɜ ɜɨɡɞɭɲɧɵɦ. 
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8) ɉɨ ɱɢɫɥɭ ɫɬɭɩɟɧɟɣ ɫɠɚɬɢɹ – ɫ 1, 2, 3-ɯ ɢ ɛɨɥɟɟ ɱɢɫɥɨɦ ɫɬɭɩɟɧɟɣ. 
 

10.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɢ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ  
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ. 
ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɛɭɞɟɬ ɫɩɪɨɟɤɬɢɪɨɜɚɧɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɫɯɟɦɵ ɜɵɫɨɤɨɝɨ ɢ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɇɨɜɨɦɭɥɥɚɤɚɟɫɤɨɣ Ƚɗɋ. 

ɐɟɥɟɫɨɨɛɪɚɡɧɨ ɫɨɡɞɚɧɢɟ ɨɛɴɟɞɢɧɟɧɧɨɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɫɬɚɧɰɢɢ ɞɥɹ 
ɨɛɫɥɭɠɢɜɚɧɢɹ ɧɟɫɤɨɥɶɤɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɚ ɬɚɤɠɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ ɫɢɫɬɟɦ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɪɟɞɭɰɢɪɭɸɳɢɯ 
ɭɫɬɪɨɣɫɬɜ. ȼ ɪɚɦɤɚɯ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɜɨɩɪɨɫɚ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɩɪɨɢɡɜɟɞɟɧ ɩɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɜɵɞɚɱɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɢ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ. 
 

10.2.1 ɋɯɟɦɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ 
Ƚɗɋ 

 
ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɵɛɪɚɧɚ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ) 8/1-40-

8-2, ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.1.  
 

Ɍɚɛɥɢɰɚ 10.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɵɛɪɚɧɧɨɣ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ   

Ƚɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪ 

Ɉɛɴɟɦ ɧɨɦɢɧɚɥɶɧɵɣ, ɦ3 8,0 
ɑɢɫɥɨ ɤɨɬɥɨɜ 1 

Ⱦɢɚɦɟɬɪ ɤɨɬɥɚ, ɦɦ 1860 
ȼɵɫɨɬɚ, ɦɦ 3100 

Ɇɚɫɥɹɧɵɣ ɧɚɫɨɫ 
ɉɨɞɚɱɚ, ɥ/ɫ 8,9 

Ɇɨɳɧɨɫɬɶ, ɤȼɬ 53 

Ɇɚɫɥɨɫɛɨɪɧɢɤ 
ȼɵɫɨɬɚ, ɦɦ 1300 

ɒɢɪɢɧɚ, ɦɦ 2500 
Ⱦɥɢɧɚ, ɦɦ 2500 

Ɉɛɴёɦ ɜɨɡɞɭɯɚ ɜ ɫɨɫɭɞɟ 5,2 
Ɉɛɴɟɦ ɫɥɢɜɧɨɝɨ ɛɚɤɚ, ɦ3 4,0 

Ʉɨɥɢɱɟɫɬɜɨ ɧɚɫɨɫɨɜ 2 
 
Ⱦɥɹ ɫɧɚɛɠɟɧɢɹ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɜ (ȽȺ) Ɇɇɍ ɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɢɯ ɩɨɞɡɚɪɹɞɤɢ ɩɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɱɟɝɨ 
ɤɨɦɩɪɟɫɫɨɪɚ ɞɥɹ ɜɵɛɨɪɚ ɤɨɦɩɪɟɫɫɨɪɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɄȼȾ). 

 ɍɱɬɟɦ, ɱɬɨ ɞɥɹ ɡɚɪɹɞɤɢ Ɇɇɍ ɩɪɢɧɢɦɚɟɬɫɹ ɞɚɜɥɟɧɢɟ ɧɚ 0,2-0,3 Ɇɉɚ ɜɵɲɟ 
ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

Ɍɚɤɠɟ, ɩɪɢ ɜɵɛɨɪɟ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 
ɩɪɢɧɢɦɚɟɬɫɹ, ɭɱɢɬɵɜɚɹ ɨɛɟɫɩɟɱɟɧɢɟ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɡɚɪɹɞɤɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ Ɇɇɍ ɧɟ ɛɨɥɟɟ ɱɟɦ ɡɚ 4 ɱɚɫɚ. 
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Ɉɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɛɭɞɟɦ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦ ɪɚɫɯɨɞɭ ɜɨɡɞɭɯɚ ɧɚ ɭɬɟɱɤɢ 
ɜ ɫɢɫɬɟɦɟ ɡɚ 8 ɱɚɫɨɜ, ɧɨ ɧɟ ɦɟɧɟɟ ɡɧɚɱɟɧɢɹ ɦɢɧɭɬɧɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ 
ɪɚɛɨɱɢɯ ɤɨɦɩɪɟɫɫɨɪɨɜ. 

ɉɪɚɤɬɢɱɟɫɤɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɨɛɴɟɦɨɜ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ ɜ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɟ 
ɩɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ (10.1), (10.2): 

Ɉɛɴɟɦ ɦɚɫɥɚ: 
 

ГАГА
ɦ VV )4,03,0(  ,                                                                                                   (10.1) 

 
ɝɞɟ 38ɦV ГА  – ɨɛɴɟɦ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɚ Ɇɇɍ. 
 

38,2835,0 ɦV ГА
ɦ   

 
Ɉɛɴɟɦ ɜɨɡɞɭɯɚ:  
 

ГАГА
ɜ VV )7,06,0(  ,                                                                                                   (10.2) 

 
32,5865,0 ɦV ГА

ɦ  . 
 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (10.3). 
 

t

РV
Q ɜ

ГА
ɜ

к  ,                                                                                                   (10.3) 

 
ɝɞɟ 32,5 ɦV ГА

ɜ   – ɨɛɴёɦ ɜɨɡɞɭɯɚ ɜ ȽȺ; 
аɬɦРɜ 40 – ɚɛɫɨɥɸɬɧɨɟ ɧɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ ȽȺ; 

чt 4 – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɡɚɪɹɞɤɢ ȽȺ ɞɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ. 
 

ɦиɧɦ
ч
аɬɦɦ

Qк /87,0
4

402,5 3
3




 . 

 
Ɋɚɫɱɟɬ ɨɛɴɟɦɚ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɢɡ ɭɫɥɨɜɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɭɬɟɱɤɢ ɜ 

ɫɢɫɬɟɦɟ ɡɚ 8 ɱɚɫɨɜ ɜɵɩɨɥɧɢɦ ɩɨ ɮɨɪɦɭɥɚɦ (10.4 – 10.8). 
Ɂɧɚɹ, ɱɬɨ ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɟ ɜ ȽȺ ɡɚ 8 ɱɚɫɨɜ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ 0,25 Ɇɉɚ, 

ɬɨɝɞɚ: 
Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ȽȺ ɩɨɫɥɟ ɜɵɩɭɫɤɚ ɭɬɟɱɟɤ:  
 

аɝɪ
ɭɬɜɨɫɬ РРР  max ,                                                                                                                 (10.4) 

 
ɝɞɟ аɬɦРɜ 45max  – ɦɚɤɫɢɦɚɥɶɧɨ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɞɥɹ ɫɢɫɬɟɦɵ ȼȾ; 

аɬɦРаɝɪɭɬ 5,2 – ɩɚɞɟɧɢɟ ɞɚɜɥɟɧɢɹ ɢɡ-ɡɚ ɭɬɟɱɟɤ. 
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аɬɦаɬɦаɬɦРɨɫɬ 43245  . 
 
Ɉɫɬɚɜɲɢɣɫɹ ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɩɪɢ ɧɚɱɚɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 45 ɚɬɦ: 
 

ГА
ɭɬ

ГА
ɜɨɫɬ VVV                                                                                                  (10.5) 

  
ɍɱɢɬɵɜɚɹ: 
 

ГА
ɜɨɫɬɨɫɬɜ VРVР max                                                                                                   (10.6) 

 
ɉɨɥɭɱɢɦ: 
 

 
ɜ

ɨɫɬɜ
ГА
ɜаɝɪ

ɭɬ Р
РРV

V



max

                                                                                                (10.7) 

 
  3

3

23,0
45

43452,5 ɦаɬɦаɬɦɦ
V

аɬɦ

аɝɪ
ɭɬ 


  

 
ɍɬɟɱɤɢ ɜ ɫɢɫɬɟɦɟ ɡɚ 8 ɱɚɫɨɜ ɞɥɹ ɱɟɬɵɪɟɯ ɚɝɪɟɝɚɬɨɜ: 
 

ГА
ɭɬ

ɫиɫɬ
ɭɬ zVV  ,                                                                                                                   (10.8) 

 
ɝɞɟ 4z – ɤɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

 
33 92,023,04 ɦɦV ɫиɫɬ

ɭɬ  . 

 
Ɉɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɢɡ ɭɫɥɨɜɢɹ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ ɧɚ ɭɬɟɱɤɢ ɪɚɜɟɧ: 
 

392,0 ɦVɜ  . 
 
Ɉɛɴɟɦɚ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ 

ɡɚɪɹɞɤɢ ȽȺ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɭɫɥɨɜɢɸ (10.9). 
 

34,1 ɦQV кɜ                                                                                                                     (10.9) 
 
 ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɵɛɪɚɧ ɤɨɦɩɪɟɫɫɨɪ ɪɭɫɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ «ɑɟɥɹɛɢɧɫɤɢɣ ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɡɚɜɨɞ», ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.2. 
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Ɍɚɛɥɢɰɚ 10.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄȼȾ ɑɄɁ 
Ɇɨɞɟɥɶ Ʉɉ-2350/50 

Ⱦɚɜɥɟɧɢɟ, Ɇɉɚ 5,0 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɦɨɳɧɨɫɬɶ  Q, ɦ3/ɦɢɧ 2,35 
W, ɤȼɬ 37 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ȼɨɡɞɭɲɧɨɟ 
Ⱦɚɜɥɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɟ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɤɨɦɩɪɟɫɫɨɪɚ, ɛɚɪ 
25 

 
Ⱦɥɹ ɩɨɝɥɨɳɟɧɢɹ ɨɫɬɚɬɨɱɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ, ɤɨɬɨɪɚɹ ɧɟ 

ɞɨɩɭɫɬɢɦɚ ɩɪɢ ɪɚɛɨɬɟ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɩɨɫɥɟ ɤɨɦɩɪɟɫɫɨɪɚ ɬɪɟɛɭɟɬɫɹ 
ɚɞɫɨɪɛɰɢɨɧɧɵɣ ɮɢɥɶɬɪ. ɉɪɟɢɦɭɳɟɫɬɜɨɦ ɷɬɨɣ ɫɢɫɬɟɦɵ ɜ ɬɨɦ, ɱɬɨ ɩɨɥɭɱɟɧɧɵɣ 
ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɵɫɨɤɨɦɭ ɤɥɚɫɫɵ ɱɢɫɬɨɬɵ ɢɡ-ɡɚ ɬɨɱɤɢ ɪɨɫɵ 
ɫɧɢɠɟɧɧɨɣ ɞɨ -40°. ȼɵɛɪɚɧ ɚɞɫɨɪɛɰɢɨɧɧɵɣ ɨɫɭɲɢɬɟɥɶ «Remeza» ɫɟɪɢɢ RED-HP 
250, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.3. 

 
Ɍɚɛɥɢɰɚ 10.3 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɞɫɨɪɛɰɢɨɧɧɨɝɨ ɨɫɭɲɢɬɟɥɹ  

Ɇɨɞɟɥɶ PN 50 
Ⱦɚɜɥɟɧɢɟ, ɛɚɪ 50 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɦ3/ɱ 250 
Ɍɨɱɤɚ ɪɨɫɵ, °ɋ -40  

ɉɪɢɫɨɟɞɢɧɟɧɢɟ, ɞɸɣɦɚ 3/8  
Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɹɟɦɚɹ, ȼɬ 50 

 
ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɜɵɛɪɚɧɵ ɢɡ ɤɚɬɚɥɨɠɧɵɯ ɞɚɧɧɵɯ ɬɨɝɨ ɠɟ ɪɨɫɫɢɣɫɤɨɝɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɑɄɁ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.4.  
 

Ɍɚɛɥɢɰɚ 10.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ  
Ɉɛɨɡɧɚɱɟɧɢɟ ȼ-1,6 

Ɉɛɴɟɦ, ɦ3 1,6 
ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 5,0 

Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ Ɉɬ -40 ɞɨ 200 
Ɋɚɛɨɱɚɹ ɫɪɟɞɚ ȼɨɡɞɭɯ   
ɋɟɣɫɦɢɱɧɨɫɬɶ Ⱦɨ 7 ɛɚɥɥɨɜ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɢ ɫ ɭɱɟɬɨɦ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɜ 

ɫɢɫɬɟɦɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 4,0 Ɇɉɚ ɩɪɢɧɹɬɨ ɫɥɟɞɭɸɳɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: 

– ɞɜɚ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɨɛɴɟɦɨɦ 1,6 ɦ3 ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 5,0 
Ɇɉɚ; 

– ɞɜɚ ɤɨɦɩɪɟɫɫɨɪɚ (ɨɞɢɧ ɪɚɛɨɱɢɣ, ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ) 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɨɤɨɥɨ 3 ɦ3/ɦɢɧ ɤɚɠɞɵɣ ɫ ɪɚɛɨɱɢɦ ɞɚɜɥɟɧɢɟɦ ɧɚɝɧɟɬɚɧɢɹ 
5,0 Ɇɉɚ; 

– ɞɜɚ ɚɞɫɨɪɛɰɢɨɧɧɵɯ ɨɫɭɲɢɬɟɥɹ ɜɨɡɞɭɯɚ (ɩɨ ɨɞɧɨɦɭ ɩɨɫɥɟ ɤɚɠɞɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɚ); 

– ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɫ ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ. 
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10.2.2 ɋɯɟɦɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ 

Ƚɗɋ 
 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ (0,8 Ɇɉɚ), 

ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ (0,8 Ɇɉɚ) ɢ ɪɟɦɨɧɬɧɨɝɨ ɭɩɥɨɬɧɟɧɢɹ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ (0,5 Ɇɉɚ) ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬɵ ɚɧɚɥɨɝɢɱɧɵɟ ɪɚɫɱɟɬɚɦ ɜ ɩ. 10.1.1 
ɞɥɹ ɜɵɛɨɪɚ ɤɨɦɩɪɟɫɫɨɪɚ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ (ɄɇȾ). 

Ɉɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (10.10). 
 

к
ɧɭɠɞыɬɟх

ɜ QV 6,1.  ,                                                                                                               (10.10) 
 

ɝɞɟ ɦиɧɦQк
35 – ɫɭɦɦɚɪɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɦɩɪɟɫɫɨɪɨɜ ɞɥɹ ɱɟɬɵɪɟɯ 

ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 
 

ɧɭɠɞыɬɟх
ɜV .  33 58,356,1 ɦɦиɧɦ  . 

 
Ɋɚɫɱёɬ ɜɨɡɞɭɯɚ, ɬɪɟɛɭɟɦɨɝɨ ɞɥɹ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ, ɜɵɩɨɥɧɢɦ ɫ 

ɭɫɥɨɜɢɟɦ, ɱɬɨ ɟɦɤɨɫɬɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɯɜɚɬɢɬ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɞɜɨɣɧɨɝɨ 
ɰɢɤɥɚ ɬɨɪɦɨɠɟɧɢɹ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ, ɜɵɩɨɥɧɢɦ ɩɨ ɮɨɪɦɭɥɟ (10.11). 

 
12VVɬ  ,                                                                                                               (10.11) 

 
ɝɞɟ 3

1 4,0 ɦV  – ɨɛɴɟɦ ɜɨɡɞɭɯɚ ɧɚ ɬɨɪɦɨɠɟɧɢɟ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨ ɤɚɬɚɥɨɠɧɵɦ 
ɞɚɧɧɵɦ. 
 

33 8,04,02 ɦɦVɬ   
 
Ɉɛɴɟɦ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɪɚɫɱёɬ ɜɵɩɨɥɧɢɦ ɩɨ ɮɨɪɦɭɥɟ (10.12). 
 

21

1

PP

PV
V ɬɬɨɪɦ
ɜ 

 ,                                                                                                               (10.12) 

 
ɝɞɟ аɬɦP 81   – ɚɛɫɨɥɸɬɧɨɟ ɧɚɱɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɫɢɫɬɟɦɵ 
ɬɨɪɦɨɠɟɧɢɹ;  

аɬɦP 72   – ɚɛɫɨɥɸɬɧɨɟ ɤɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ ɫɢɫɬɟɦɵ 
ɬɨɪɦɨɠɟɧɢɹ. 

 
3

3

4,6
78

88,0 ɦ
аɬɦаɬɦ
аɬɦɦ

V ɬɨɪɦ
ɜ 




 . 
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ɑɚɳɟ ɜɫɟɝɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɞɥɹ ɫɢɫɬɟɦɵ 
ɬɨɪɦɨɠɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪ ɞɥɹ ɩɨɩɨɥɧɟɧɢɹ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɢɫɩɨɥɶɡɭɟɬɫɹ ɢɡ ɱɢɫɥɚ 
ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɢ ɞɪɭɝɢɟ ɬɟɯɧɢɱɟɫɤɢɟ ɧɭɠɞɵ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɞɚɱɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɬɢɦɢ ɫɨɛɫɬɜɟɧɧɵɦɢ ɧɭɠɞɚɦɢ.  

ɂɡ ɪɚɫɱɟɬɨɜ ɢ ɭɫɥɨɜɢɣ ɜɵɲɟ ɜɵɛɪɚɧ ɤɨɦɩɪɟɫɫɨɪ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, 
ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.5. 

ȼɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɜɵɛɪɚɧɵ ɢɡ ɤɚɬɚɥɨɠɧɵɯ ɞɚɧɧɵɯ ɬɨɝɨ ɠɟ ɪɨɫɫɢɣɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɑɄɁ. Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.6.  

 
Ɍɚɛɥɢɰɚ 10.5 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɄɇȾ «REMEZA» 

Ɇɨɞɟɥɶ ȼɄ7Ɍ-15 
Ⱦɚɜɥɟɧɢɟ, ɛɚɪ 15 

ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɦɨɳɧɨɫɬɶ  Q, ɦ3/ɱ 30 
W, ɤȼɬ 5,5 

ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ȼɨɡɞɭɲɧɨɟ 
 
Ɍɚɛɥɢɰɚ 10.6 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ  

Ɉɛɨɡɧɚɱɟɧɢɟ ȼ-6,5 ȼ-5 
Ɉɛɴɟɦ, ɦ3 6,5 5 

Ɋɚɫɱɟɬɧɨɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ 1,6 1,6 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, °ɋ Ɉɬ -40 ɞɨ 200 Ɉɬ -40 ɞɨ 200 

Ɋɚɛɨɱɚɹ ɫɪɟɞɚ ȼɨɡɞɭɯ   ȼɨɡɞɭɯ   
ɋɟɣɫɦɢɱɧɨɫɬɶ Ⱦɨ 7 ɛɚɥɥɨɜ Ⱦɨ 7 ɛɚɥɥɨɜ 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɜ ɫɢɫɬɟɦɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɧɢɡɤɨɝɨ 

ɞɚɜɥɟɧɢɹ 0,8 Ɇɉɚ ɩɪɢɧɹɬɨ ɫɥɟɞɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
– ɞɜɚ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɫɢɫɬɟɦɵ ɬɟɯɧɢɱɟɫɤɢɯ ɧɭɠɞ ɨɛɴɟɦɨɦ 5 ɦ3 

ɤɚɠɞɵɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ; 
– ɨɞɢɧ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɫɢɫɬɟɦɵ ɬɨɪɦɨɠɟɧɢɹ ɨɛɴɟɦɨɦ 6,5ɦ3 ɫ 

ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ; 
– ɞɜɚ ɤɨɦɩɪɟɫɫɨɪɚ (ɨɞɢɧ ɪɚɛɨɱɢɣ, ɨɞɢɧ ɪɟɡɟɪɜɧɵɣ) 

ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 15 ɦ3/ɦɢɧ ɤɚɠɞɵɣ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ 0,8 Ɇɉɚ; 
ȼ ɫɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ Ƚɗɋ ɜɯɨɞɹɬ:  
1) ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɨɛɨɪɭɞɭɸɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 

ɡɚɳɢɬɚɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ 
ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɨɣ, ɚ ɬɚɤɠɟ ɭɫɬɪɨɣɫɬɜɚɦɢ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɨɫɬɚɧɨɜɤɢ ɤɨɦɩɪɟɫɫɨɪɚ 
ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɫɦɚɡɤɢ ɞɥɹ ɦɟɯɚɧɢɡɦɚ ɞɜɢɠɟɧɢɹ ɧɢɠɟ ɞɨɩɭɫɬɢɦɨɣ ɢ ɜ 
ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɤɨɦɩɪɟɫɫɨɪɚ ɤɨɧɤɪɟɬɧɨɝɨ ɬɢɩɚ;  

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɞɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɩɢɫɚɧɨ ɩɨ ɭɡɥɚɦ: 
– ɤɨɦɩɪɟɫɫɨɪɧɵɣ ɚɝɪɟɝɚɬ ɫ ɞɜɢɝɚɬɟɥɟɦ, ɜɨɡɞɭɲɧɵɦɢ ɮɢɥɶɬɪɚɦɢ, 

ɫɢɫɬɟɦɨɣ ɨɯɥɚɠɞɟɧɢɹ, ɚɞɫɨɪɛɰɢɨɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ 
ɤɥɚɩɚɧɚɦɢ ɧɚ ɤɚɠɞɨɣ ɫɬɭɩɟɧɢ ɫɠɚɬɢɹ;  
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– ɭɡɟɥ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɚɝɪɟɝɚɬɚɦɢ ɢ 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ ɫ ɡɚɩɨɪɧɵɦɢ ɜɟɧɬɢɥɹɦɢ ɢ ɨɛɪɚɬɧɵɦ ɤɥɚɩɚɧɨɦ;  

– ɭɡɟɥ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɦɟɠɞɭ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚɦɢ, ɜɤɥɸɱɚɸɳɢɦɢ ɜ 
ɫɟɛɹ ɩɟɪɟɩɭɫɤɧɵɟ ɤɥɚɩɚɧɚ ɫ ɷɥɟɤɬɪɨɭɩɪɚɜɥɟɧɢɟɦ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɦɢ 
ɤɥɚɩɚɧɚɦɢ, ɡɚɩɨɪɧɨɣ ɚɪɦɚɬɭɪɨɣ ɢ ɩɪɨɞɭɜɨɱɧɵɦɢ ɜɟɧɬɢɥɹɦɢ; 

– ɷɥɟɤɬɪɨɤɨɧɬɚɤɬɧɵɟ ɦɚɧɨɦɟɬɪɵ ɢ ɬɟɪɦɨɦɟɬɪɵ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ 
ɤɨɦɩɪɟɫɫɨɪɚɦɢ ɢ ɩɟɪɟɩɭɫɤɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɚɜɚɪɢɣɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɞɜɢɝɚɬɟɥɟɣ ɤɨɦɩɪɟɫɫɨɪɨɜ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ.  

2) ȼɟɪɬɢɤɚɥɶɧɵɟ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ. ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɟɧɨ 2 
ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɚ ɞɥɹ ɞɚɜɥɟɧɢɹ 40 ɤɝɫ/ɫɦ2, 4 – ɞɥɹ ɞɚɜɥɟɧɢɹ 8 ɤɝɫ/ɫɦ2, 1 – ɞɥɹ 
ɞɚɜɥɟɧɢɹ 5 ɤɝɫ/ɫɦ2. 

3) ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ, ɢɡɝɨɬɨɜɥɟɧɧɵɟ ɢɡ ɫɬɚɥɶɧɵɯ ɛɟɫɲɨɜɧɵɯ ɬɪɭɛ. 
ȼɨɡɞɭɯɨɩɪɨɜɨɞɵ ɩɪɨɤɥɚɞɵɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ ɫɜɨɛɨɞɧɨɝɨ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɫɫɬɪɨɣɫɬɜɚ ɫɨɟɞɢɧɟɧɢɣ ɢ 
ɧɟɞɨɩɭɫɬɢɦɨɫɬɢ ɩɟɪɟɞɚɱɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ ɧɚ ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɧɢɦɢ 
ɤɨɦɩɪɟɫɫɨɪɵ ɢ ɞɪɭɝɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

4) Ɍɪɭɛɨɩɪɨɜɨɞɧɚɹ ɚɪɦɚɬɭɪɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɛɨɱɟɝɨ 
ɞɚɜɥɟɧɢɹ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɨɡɞɭɯɨɩɪɨɜɨɞɚɯ. ɉɪɢɦɟɧɹɟɬɫɹ ɚɪɦɚɬɭɪɚ 
ɨɛɳɟɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ: ɡɚɞɜɢɠɤɢ, ɜɟɧɬɢɥɢ, ɲɚɪɨɜɵɟ ɤɪɚɧɵ. 

5) Ʉɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɚɩɩɚɪɚɬɭɪɚ ɩɨɡɜɨɥɹɟɬ ɫɥɟɞɢɬɶ ɡɚ ɩɪɨɰɟɫɫɨɦ 
ɜ ɞɢɫɬɚɧɰɢɨɧɧɨɦ ɮɨɪɦɚɬɟ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɬɶ ɩɪɨɰɟɫɫ ɪɚɛɨɬɵ. 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɩɨɞɚɱɭ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɟɝɨ ɩɨɬɪɟɛɢɬɟɥɹɦɢ ɧɚ Ƚɗɋ ɞɚɠɟ ɜ ɫɥɭɱɚɟ ɚɜɚɪɢɢ ɢɥɢ 
ɨɬɤɥɸɱɟɧɢɢ ɞɥɹ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɡɞɚɜɚɬɶ 
ɧɟɨɩɪɚɜɞɚɧɧɵɟ ɪɟɡɟɪɜɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɪɟɞɤɨ, ɧɨ ɬɪɟɛɭɸɳɢɟ 
ɩɨɫɬɨɹɧɧɨɝɨ ɜɧɢɦɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɥɢɲɧɟɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɚɪɦɚɬɭɪɚ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧɢɤɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɭɬɟɱɟɤ ɜɨɡɞɭɯɚ. 
Ⱦɥɹ ɨɫɦɨɬɪɚ ɢɥɢ ɩɥɚɧɨɜɨɝɨ ɪɟɦɨɧɬɚ ɞɨɥɠɧɚ ɨɬɤɥɸɱɚɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɨɞɧɚ 
ɟɞɢɧɢɰɚ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɤɨɦɩɪɟɫɫɨɪ, ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ, ɩɟɪɟɩɭɫɤɧɨɣ ɤɥɚɩɚɧ.  

 
10.3 Ɍɪɟɛɨɜɚɧɢɹ ɩɨ ɦɨɧɬɚɠɭ, ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɜɟɞɟɧɢɸ ɨɛɫɥɭɠɢɜɚɧɢɹ 
 
ɇɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɪɚɛɨɬɚɸɳɟɟ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, 

ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ «ɉɪɚɜɢɥɚ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɨɩɚɫɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɚɯ, ɧɚ ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɪɚɛɨɬɚɸɳɟɟ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ», ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɫɬɚɰɢɨɧɚɪɧɵɯ ɤɨɦɩɪɟɫɫɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ, ɜɨɡɞɭɯɨɩɪɨɜɨɞɵ ɢ 
ɝɚɡɨɩɪɨɜɨɞɨɜ, ɜ ɤɨɬɨɪɵɯ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɸ, 
ɦɨɧɬɚɠɭ, ɷɤɫɩɥɭɚɬɚɰɢɢ. 

Ɇɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ ɢɡɛɵɬɨɱɧɵɦ ɞɚɜɥɟɧɢɟɦ, ɞɨɥɠɟɧ 
ɩɪɨɜɨɞɢɬɶɫɹ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɡɚɜɨɞɚ ɢɡɝɨɬɨɜɢɬɟɥɹ, ɭɤɚɡɚɧɧɵɦ ɜ ɪɭɤɨɜɨɞɫɬɜɟ 
(ɢɧɫɬɪɭɤɰɢɢ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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ɉɪɢ ɦɨɧɬɚɠɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɩɪɢɦɟɧɹɟɦɵɟ ɦɚɬɟɪɢɚɥɵ ɢ 
ɩɨɥɭɮɚɛɪɢɤɚɬɵ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɨɩɚɫɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɩɚɪɚɦɟɬɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɦɟɯɚɧɢɱɟɫɤɢɦɢ ɫɜɨɣɫɬɜɚɦɢ, ɯɢɦɢɱɟɫɤɢɦ 
ɫɨɫɬɚɜɨɦ, ɬɟɯɧɨɥɨɝɢɟɣ ɢɡɝɨɬɨɜɥɟɧɢɹ, ɦɟɬɨɞɚɦɢ ɢ ɨɛɴɟɦɚɦɢ ɢɫɩɵɬɚɧɢɣ ɢ 
ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ. 

ɉɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɫɨɞɟɪɠɚɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɷɬɢɯ ɰɟɥɹɯ ɧɟɨɛɯɨɞɢɦɨ:  
ɚ) ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ 

ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɈɉɈ, ɞɪɭɝɢɯ ɮɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ, ɚ 
ɬɚɤɠɟ ɧɚɫɬɨɹɳɢɯ Ɏɇɉ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɛ) ɧɚɡɧɚɱɢɬɶ ɩɪɢɤɚɡɨɦ ɢɡ ɱɢɫɥɚ ɫɩɟɰɢɚɥɢɫɬɨɜ, ɩɪɨɲɟɞɲɢɯ ɜ ɚɬɬɟɫɬɚɰɢɸ ɜ 
ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ (ɨɬɜɟɬɫɬɜɟɧɧɵɯ) ɡɚ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɚ ɬɚɤɠɟ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɢɫɩɪɚɜɧɨɟ ɫɨɫɬɨɹɧɢɟ ɢ 
ɛɟɡɨɩɚɫɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ; 

ɜ) ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɩɨɞɞɟɪɠɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɛɨɱɢɦɢ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɨɡɥɨɠɟɧɵ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɜ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɢ ɜɟɞɟɧɢɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɩɨɪɭɱɟɧɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɩɭɬɟɦ ɨɫɦɨɬɪɚ, ɩɪɨɜɟɪɤɢ ɞɟɣɫɬɜɢɹ ɚɪɦɚɬɭɪɵ, ɤɨɧɬɪɨɥɶɧɨ-
ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɢ ɛɥɨɤɢɪɨɜɨɱɧɵɯ ɭɫɬɪɨɣɫɬɜ, 
ɫɪɟɞɫɬɜ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɡɚɳɢɬɵ, ɡɚɩɢɫɵɜɚɹ ɪɟɡɭɥɶɬɚɬɵ ɨɫɦɨɬɪɚ ɢ ɩɪɨɜɟɪɤɢ ɜ 
ɫɦɟɧɧɵɣ ɠɭɪɧɚɥ;  

ɝ) ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ ɢɡɝɨɬɨɜɢɬɟɥɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɪɭɤɨɜɨɞɫɬɜɨɦ 
(ɢɧɫɬɪɭɤɰɢɟɣ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɧɟ ɞɨɩɭɫɤɚɬɶ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɟɢɫɩɪɚɜɧɨɝɨ 
(ɧɟɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ) ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ, ɭ ɤɨɬɨɪɨɝɨ ɜɵɹɜɥɟɧɵ ɞɟɮɟɤɬɵ 
(ɩɨɜɪɟɠɞɟɧɢɹ), ɜɥɢɹɸɳɢɟ ɧɚ ɛɟɡɨɩɚɫɧɨɫɬɶ ɟɝɨ ɪɚɛɨɬɵ, ɧɟɢɫɩɪɚɜɧɵ ɚɪɦɚɬɭɪɚ, 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɩɪɢɛɨɪɵ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɢ ɛɥɨɤɢɪɨɜɨɱɧɵɟ 
ɭɫɬɪɨɣɫɬɜɚ, ɫɪɟɞɫɬɜɚ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɟɫɥɢ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɟɜɵɫɢɥ ɡɚɹɜɥɟɧɧɵɣ ɢɡɝɨɬɨɜɢɬɟɥɟɦ ɫɪɨɤ ɫɥɭɠɛɵ (ɩɟɪɢɨɞ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ), ɭɤɚɡɚɧɧɵɣ ɜ ɩɚɫɩɨɪɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ; 

ɞ) ɨɛɟɫɩɟɱɢɬɶ ɨɫɦɨɬɪ, ɨɛɫɥɭɠɢɜɚɧɢɟ, ɨɛɫɥɟɞɨɜɚɧɢɟ, ɪɟɦɨɧɬ ɢ ɷɤɫɩɟɪɬɢɡɭ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɢɧɵɯ 
ɮɟɞɟɪɚɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɢɫɩɪɚɜɧɨɦ (ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ) 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɢɫɤɚ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɷɤɫɩɥɭɚɬɢɪɭɸɳɚɹ 
ɨɪɝɚɧɢɡɚɰɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɫɢɥɚɦɢ ɫɨɛɫɬɜɟɧɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ (ɢɥɢ) ɫ 
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ɩɪɢɜɥɟɱɟɧɢɟɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. Ɉɛɴɟɦ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɪɚɛɨɬ 
ɩɨ ɪɟɦɨɧɬɭ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢ ɟɝɨ 
ɷɥɟɦɟɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɪɚɮɢɤɨɦ, ɭɬɜɟɪɠɞɚɟɦɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɪɭɤɨɜɨɞɢɬɟɥɟɦ 
ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ, ɭɤɚɡɚɧɧɵɯ ɜ ɪɭɤɨɜɨɞɫɬɜɚɯ 
(ɢɧɫɬɪɭɤɰɢɹɯ) ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɬɟɤɭɳɟɦ ɫɨɫɬɨɹɧɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɭɱɟɧɧɨɣ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɣ 
(ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ) ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɪɢ ɪɚɛɨɬɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ. 

ȼɫɟ ɤɨɦɩɪɟɫɫɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɢ ɨɫɧɚɳɚɸɬɫɹ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ), ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 
ɤɨɦɩɥɟɤɬɭɸɳɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ. 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ, ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɤɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 
ɨɫɧɚɳɚɸɬɫɹ ɄɂȺ, ɧɭɠɧɨɣ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɯ ɪɚɛɨɬ. 

Ʉɨɦɩɪɟɫɫɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɡɚɳɢɬɵ, ɭɫɬɪɨɣɫɬɜɚ 
ɡɜɭɤɨɜɨɣ ɢ ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥɢɡɚɰɢɣ, ɤɨɬɨɪɵɟ ɞɟɣɫɬɜɭɸɬ ɩɪɢ ɩɪɟɤɪɚɳɟɧɢɢ ɩɨɞɚɱɢ 
ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ, ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɨɣ, ɢɦɟɸɬɫɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɨɫɬɚɧɨɜɚ ɤɨɦɩɪɟɫɫɨɪɚ 
ɩɪɢ ɫɥɭɱɚɹɯ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

Ʉɚɠɞɵɣ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤ ɞɨɥɠɟɧ ɢɦɟɬɶ ɦɚɧɨɦɟɬɪ ɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨ 
ɤɥɚɩɚɧ. ɑɢɫɥɨ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɯ ɤɥɚɩɚɧɨɜ ɢ ɢɯ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ 
ɞɨɥɠɧɵ ɩɪɟɞɨɬɜɪɚɳɚɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɜ ɜɨɡɞɭɯɨɫɛɨɪɧɢɤɟ 
ɧɚɞ ɪɚɛɨɱɢɦ.  

Ⱥɬɟɦɚɬɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɨɟ ɜɵɤɥɸɱɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ 
ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ ɜɤɥɸɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. 

5) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ. 
Ɋɟɡɤɢɣ ɪɨɫɬ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɩɭɫɤɟ ɤɨɦɩɪɟɫɫɨɪɚ ɫ 

ɡɚɤɪɵɬɵɦ ɧɚɝɧɟɬɚɬɟɥɶɧɵɦ ɤɥɚɩɚɧɨɦ ɢ ɧɚɪɭɲɟɧɢɢ ɩɪɨɰɟɫɫɚ ɤɨɧɞɟɧɫɚɰɢɢ, 
ɫɜɹɡɚɧɧɨɝɨ ɫ ɧɟɢɫɩɪɚɜɧɨɫɬɶɸ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɡɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɨɟ ɜɵɤɥɸɱɟɧɢɟ ɤɨɦɩɪɟɫɫɨɪɚ 
ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ ɢ ɜɤɥɸɱɟɧɢɟ ɚɜɚɪɢɣɧɨɣ 
ɫɢɝɧɚɥɢɡɚɰɢɢ. 

Ⱦɥɹ ɦɚɲɢɧ ɜɵɲɟ 12 ɤȼɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ, 
ɤɨɬɨɪɵɣ ɫɪɚɛɚɬɵɜɚɟɬ, ɩɟɪɟɩɭɫɤɚɹ ɩɚɪɵ ɢɡ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ, ɧɚ ɫɬɨɪɨɧɭ 
ɜɫɚɫɵɜɚɧɢɹ, ɤɨɝɞɚ ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɹ ɧɚɝɧɟɬɚɧɢɹ ɢ ɜɫɚɫɵɜɚɧɢɹ ɩɪɟɜɵɫɢɬ 1Ɇɉɚ. 

5) Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɝɧɟɬɚɧɢɹ. 
ɉɟɪɟɝɪɟɜ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɦɨɠɟɬ ɜɨɡɧɢɤɧɭɬɶ ɜ ɫɥɟɞɫɬɜɢɟ ɧɟɩɥɨɬɧɨɫɬɟɣ 

ɢɥɢ ɩɨɥɨɦɤɢ ɧɚɝɧɟɬɚɬɟɥɶɧɵɯ ɢ ɜɫɚɫɵɜɚɸɳɢɯ ɤɥɚɩɚɧɨɜ, ɩɨɩɚɞɚɧɢɟ ɜɨɡɞɭɯɚ ɜ 
ɫɢɫɬɟɦɭ ɢ ɫɥɢɲɤɨɦ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɤɨɧɞɟɧɫɚɰɢɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɪɟɥɟ ɬɟɦɩɟɪɚɬɭɪɵ ɊɌ, ɤɨɬɨɪɨɟ ɤɨɧɬɪɨɥɢɪɭɟɬ ɬɟɦɩɟɪɚɬɭɪɭ ɧɚɝɧɟɬɚɟɦɨɝɨ ɩɚɪɚ. 

4) Ɂɚɳɢɬɚ ɨɬ ɜɵɫɨɤɨɝɨ ɩɭɫɤɨɜɨɝɨ ɦɨɦɟɧɬɚ ɤɨɦɩɪɟɫɫɨɪɚ. 
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ȼ ɧɚɱɚɥɶɧɵɣ ɩɟɪɢɨɞ ɩɭɫɤɚ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɢɥ ɢɧɟɪɰɢɢ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɨɦɩɪɟɫɫɨɪɚ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞёɠɧɨɝɨ ɩɭɫɤɚ ɩɪɢɦɟɧɹɸɬ ɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɫɧɢɠɚɸɳɟɟ ɦɨɦɟɧɬ ɤɨɦɩɪɟɫɫɨɪɚ ɜ ɩɭɫɤɨɜɨɣ ɩɟɪɢɨɞ. 
  5) ɋɢɫɬɟɦɚ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ.  

ɋɢɫɬɟɦɚ ɜɤɥɸɱɚɟɬ ɬɪɢ ɦɟɦɛɪɚɧɧɵɯ ɤɥɚɩɚɧɚ ɩɟɪɟɩɚɞɚ ɞɚɜɥɟɧɢɹ, 
ɫɨɟɞɢɧɟɧɧɵɟ ɫ ɜɵɤɥɸɱɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɞɜɚ ɬɟɪɦɨɜɵɤɥɸɱɚɬɟɥɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜ ɥɢɧɢɢ ɧɚɝɧɟɬɚɧɢɹ ɜɢɧɬɨɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɜ ɥɢɧɢɢ ɩɨɞɚɱɢ 
ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɨɟɞɢɧɟɧɧɵɟ ɩɧɟɜɦɨɧɢɹɦɢ ɫ ɜɵɤɥɸɱɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ, ɞɜɚ 
ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɚɬɱɢɤ-ɪɟɥɟ, ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɚ ɥɢɧɢɹɯ ɜɫɚɫɵɜɚɧɢɹ ɢ ɧɚɝɧɟɬɚɧɢɹ 
ɜɢɧɬɨɜɨɝɨ ɤɨɦɩɪɟɫɫɨɪɚ ɢ, ɜɤɥɸɱɟɧɧɵɟ ɜ ɷɥɟɤɬɪɨɰɟɩɶ ɭɩɪɚɜɥɟɧɢɹ 
ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɛɥɨɤ ɩɨ ɡɚɳɢɬɟ ɨɬ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ, 
ɫɨɟɞɢɧɟɧɧɵɣ ɫ ɜɵɤɥɸɱɚɸɳɢɦ ɭɫɬɪɨɣɫɬɜɨɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɚɜɚɪɢɣɧɨɣ ɡɚɳɢɬɵ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 
ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɭɩɪɟɞɢɬɶ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɢɡɧɚɲɢɜɚɧɢɹ ɭɡɥɨɜ ɢ ɞɟɬɚɥɟɣ 
ɤɨɦɩɪɟɫɫɨɪɚ, ɩɨɜɵɲɚɟɬ ɢɯ ɫɪɨɤ ɫɥɭɠɛɵ, ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɫɟɣ ɤɨɦɩɪɟɫɫɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ. 

ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɞɥɹ ɜɵɛɪɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 10.7. 

 
Ɍɚɛɥɢɰɚ 10.7 – ɍɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ. 

Ɂɚɳɢɬɚ  ɍɫɬɚɜɤɚ ɞɥɹ ɄȼȾ, Ɇɉɚ ɍɫɬɚɜɤɚ ɞɥɹ ɄɇȾ, Ɇɉɚ 
ɍɫɬɚɜɤɚ ɜɤɥɸɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ 

ɤɨɦɩɪɟɫɫɨɪɚ 
4,1 0,6 

ɍɫɬɚɜɤɚ ɨɬɤɥɸɱɟɧɢɹ ɨɫɧɨɜɧɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɚ 

4,35 0,85 

ɍɫɬɚɜɤɚ ɜɤɥɸɱɟɧɢɹ ɪɟɡɟɪɜɧɨɝɨ 
ɤɨɦɩɪɟɫɫɨɪɚ 

4,05 0,58 

Ⱥɜɚɪɢɣɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɩɨ 
ɜɵɫɨɤɨɦɭ ɞɚɜɥɟɧɢɸ 

4,5 1,0 

ɋɢɝɧɚɥ ɨɛ ɚɜɚɪɢɣɧɨ-ɧɢɡɤɨɦ 
ɞɚɜɥɟɧɢɢ  3,0 0,4 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ȼ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɭɞɚɥɨɫɶ ɪɚɫɫɱɢɬɚɬɶ ɢ ɨɩɪɟɞɟɥɢɬɶ 
ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ ɇɨɜɨɦɭɥɚɤɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ ɍɮɚ, 
ɹɜɥɹɸɳɟɝɨɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ. 
ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɡɧɚɱɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1 
% ɢ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01%, ɪɚɜɧɵɯ 1099 ɢ 1266 ˏ ଷ/˔ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ ʹ͸Ͳ Ɇȼɬ. Ɍɚɤɠɟ ɛɵɥ ɨɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, 
ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 182,58 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ 
ɫɨɫɬɚɜɢɥ 2,33 ˍˏଷ. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ ͻͺͻ ˏˎː. ˍʑ˕ ∙ ˚.  

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. Ⱦɥɹ 
ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ 
ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

ɦɚɤɫɢɦɚɥɶɧɵɣ – 47,55 ɦ; 
ɪɚɫɱёɬɧɵɣ – 43,24 ɦ; 
ɦɢɧɢɦɚɥɶɧɵɣ – 42,80 ɦ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅȾ50-ȼ60°-500. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɚɫɶ ɭɫɬɚɧɨɜɤɚ 4 ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥёɫ 
5,0 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɞɢɚɝɨɧɚɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 150 ɨɛ/ɦɢɧ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-810/160-
40 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 65 Ɇȼɬ. 

ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɜɵɛɪɚɧɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ ɫɯɟɦɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – «ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ 
ɢ ɤɚɬɚɥɨɠɧɵɦ ɞɚɧɧɵɦ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ 
ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 80000/220 ɍ1, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ-3000/13,8 ɍɁ, ɞɥɹ Ʌɗɉ – 
ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32. 

Ɉɩɢɪɚɹɫɶ ɧɚ ɉɍɗ ɪɚɫɫɦɨɬɪɟɧ ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɢ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɭɫɬɚɜɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ. ȼ ɫɨɫɬɚɜ 
ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ: 

– ɝɥɭɯɚɹ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɝɥɭɯɚɹ ɰɟɧɬɪɚɥɶɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
– ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ. 
ȼ ɪɚɫɱёɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ ɯɚɪɚɤɬɟɪɧɵɟ 

ɨɬɦɟɬɤɢ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ: 
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– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 40,20 ɦ; 
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ – 133 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɚɹ ɜɨɞɨɫɥɢɜɚ – 188,0 ɦ; 
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3; 
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 8,0 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ – 188,0 ɦ. 
ɉɨ ɪɚɫɱɟɬɧɵɦ ɞɚɧɧɵɦ ɜ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɪɢɧɹɬ ɫɩɨɫɨɛ 

ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ. 
ɉɪɨɢɡɜɟɞɟɧɧɚɹ ɨɰɟɧɤɚ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɫɠɢɦɚɸɳɢɟ 

ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɨɬɫɭɬɫɬɜɭɸɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɥɨɬɢɧɚ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɨɬɜɟɱɚɟɬ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ. 

Ɋɚɫɫɦɨɬɪɟɧɵ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɢ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɢɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ. ɉɪɢɜɟɞɟɧɵ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɩɪɨɰɟɫɫɟ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 13 ɥɟɬ; 
– ɱɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ NPV– 1558,1 ɦɥɧ. ɪɭɛ; 
– ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI–1,22; 
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,12 ɪɭɛ./ɤȼɬɱ; 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ ɍɮɚ 

ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦ, ɜɵɪɚɛɨɬɚɧɧɚɹ ɷɧɟɪɝɢɹ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 
Ȼɚɲɤɢɪɫɤɨɟ ɊȾɍ. ɋɬɚɧɰɢɹ ɛɭɞɟɬ ɭɱɭɜɫɬɜɨɜɚɬɶ ɜ ɩɟɪɜɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ, 
ɨɛɟɫɩɟɱɢɜɚɹ ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɈȾɍ ɍɪɚɥɚ.   
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ ɍɮɚ 
Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII Qɫɪ 

1931 251 228 212 324 326 342 371 358 295 211 235 190 278,6 

1932 256 240 216 377 390 404 373 353 405 241 239 194 307,3 

1933 259 243 219 371 320 407 372 330 375 320 242 197 304,6 

1934 295 277 249 515 320 618 593 430 371 275 276 224 370,3 

1935 266 241 225 428 321 464 462 356 379 262 249 202 321,3 

1936 291 273 245 495 336 480 483 436 411 318 272 221 355,1 

1937 207 194 175 435 335 543 360 226 222 177 194 157 268,8 

1938 213 200 180 354 332 462 307 321 272 188 200 162 265,9 

1939 231 210 195 383 338 461 352 292 299 234 216 176 282,3 

1940 279 262 235 316 350 410 501 506 350 197 261 212 323,3 

1941 270 254 228 426 363 533 375 450 376 279 253 205 334,3 

1942 244 230 206 488 371 451 346 336 366 235 229 185 307,3 

1943 232 210 196 539 409 519 368 302 303 213 217 176 307,0 

1944 228 214 192 383 390 563 390 339 273 202 209 173 296,3 

1945 236 222 199 336 323 351 341 328 314 232 221 179 273,5 

1946 240 226 203 317 314 410 387 316 256 240 225 182 276,3 

1947 267 242 225 416 531 643 498 368 338 256 249 202 352,9 

1948 228 214 192 352 387 488 340 322 282 206 213 173 283,1 

1949 242 228 204 338 343 527 471 323 276 195 227 184 296,5 

1950 241 227 204 361 343 512 512 379 259 191 226 183 303,2 

1951 228 206 192 471 363 428 391 329 259 219 213 173 289,3 

1952 237 222 200 377 326 611 396 297 286 244 222 180 299,8 

1953 267 251 226 376 485 647 483 418 304 259 250 203 347,4 

1954 235 220 198 373 395 494 316 319 321 245 220 178 292,8 

1955 240 218 203 405 362 337 378 345 294 232 225 182 285,1 

1956 240 225 202 445 465 517 398 326 322 204 224 182 312,5 

1957 231 218 195 293 274 443 347 290 307 233 216 176 268,6 

1958 241 226 203 397 328 516 375 309 339 230 225 183 297,7 

1959 253 232 214 471 441 575 378 311 275 252 335 208 328,8 

1960 291 263 233 460 541 481 475 400 352 297 402 214 367,4 

1961 262 249 254 403 358 401 364 396 366 263 273 219 317,3 

1962 238 215 199 350 363 385 410 368 327 237 256 174 293,5 

1963 254 218 194 466 472 436 359 321 216 228 225 205 299,5 

1964 298 274 254 408 396 669 620 439 365 270 279 228 375,0 

1965 272 231 214 526 942 510 440 423 351 326 339 224 399,8 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I  II  III  IV  V VI  VII  VIII  IX  X XI  XII  Qɫɪ 

1966 277 285 267 423 721 591 528 385 397 275 369 227 395,4 

1967 209 186 170 420 517 445 504 342 287 204 251 169 308,7 

1968 291 254 253 337 415 482 421 295 329 250 256 243 318,8 

1969 283 249 227 522 356 828 526 432 347 250 292 197 375,8 

1970 222 210 192 335 546 511 476 354 271 219 223 190 312,4 

1971 138 133 130 250 351 327 237 170 178 121 102 106 186,9 

1972 247 196 182 354 741 482 373 367 344 250 196 199 327,6 

1973 201 168 148 306 315 230 222 214 197 150 264 165 215,0 

1974 259 226 200 408 652 506 423 475 426 289 251 187 358,5 

1975 250 237 209 416 453 359 327 341 385 238 198 225 303,2 

1976 240 231 205 289 520 500 448 380 353 274 238 240 326,5 

1977 284 276 247 373 323 415 431 363 365 243 244 212 314,7 

1978 263 237 212 443 358 450 342 327 358 244 205 204 303,6 

1979 251 241 217 516 341 512 343 335 317 214 222 176 307,1 

1980 327 296 252 395 665 615 630 419 353 295 243 263 396,1 

1981 250 208 194 409 259 455 375 330 262 186 156 191 272,9 

1982 224 190 181 236 328 555 504 391 330 223 279 169 300,8 

1983 237 212 187 415 346 552 426 318 321 288 234 161 308,1 

1984 169 147 110 308 268 431 323 230 291 193 179 113 230,2 

1985 256 229 202 290 340 533 293 285 353 242 240 191 287,8 

1986 209 203 191 367 390 596 405 307 243 180 155 197 286,9 

1987 266 235 231 366 402 681 446 276 292 201 150 224 314,2 

1988 342 337 308 435 857 591 516 494 394 288 228 268 421,5 

1989 335 319 323 457 626 639 494 380 385 301 320 275 404,5 

1990 282 282 269 470 413 456 417 289 238 199 218 257 315,8 

1991 291 243 207 320 381 510 415 291 268 197 198 188 292,4 

1992 347 317 311 405 513 429 402 258 300 187 182 228 323,3 

1993 319 261 261 475 451 430 81 277 333 230 276 224 301,5 

1994 273 198 298 528 736 809 498 425 277 194 181 238 387,9 

1995 235 258 277 434 791 431 433 427 309 207 183 259 353,7 

1996 230 207 199 342 567 367 299 286 270 181 111 212 272,6 

1997 267 237 120 496 677 647 287 268 266 200 256 201 326,8 

1998 341 322 335 500 696 677 474 416 333 285 262 261 408,5 

1999 281 285 283 398 790 382 419 392 287 209 317 193 353,0 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ ɜ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 
N Ƚɨɞɵ Q ɫɪ ɝɨɞ Ƚɨɞɵ Q ɩɨɥ Ƚɨɞɵ Q ɦɟɠ P,% 

1 1988 421,5 1994 599,2 1989 322,6 1,4 

2 1998 408,5 1988 578,6 1988 309,3 2,9 

3 1989 404,5 1965 568,2 1998 305,6 4,3 

4 1965 399,8 1998 552,6 1966 299,1 5,7 

5 1980 396,1 1980 544,8 1960 293,1 7,1 

6 1966 395,4 1969 532,8 1980 289,9 8,6 

7 1994 387,9 1966 530,2 1936 281,6 10,0 

8 1969 375,8 1989 519,2 1964 281,1 11,4 

9 1964 375,0 1974 506,8 1965 279,6 12,9 

10 1934 370,3 1964 506,4 1934 273,7 14,3 

11 1960 367,4 1934 505,4 1993 272,0 15,7 

12 1974 358,5 1995 503,2 1992 267,4 17,1 

13 1936 355,1 1947 491,2 1968 265,1 18,6 

14 1995 353,7 1953 481,8 1999 265,0 20,0 

15 1999 353,0 1999 476,2 1969 263,6 21,4 

16 1947 352,9 1997 475,0 1961 262,3 22,9 

17 1953 347,4 1960 471,4 1941 259,3 24,3 

18 1941 332,7 1972 467,4 1977 258,7 25,7 

19 1959 328,8 1936 458,0 1947 254,1 27,1 

20 1972 327,6 1967 445,6 1933 253,6 28,6 

21 1997 326,8 1970 444,4 1959 252,7 30,0 

22 1976 326,5 1941 435,4 1974 252,6 31,4 

23 1940 323,3 1959 435,2 1940 252,3 32,9 

24 1992 323,3 1987 434,2 1935 252,0 34,3 

25 1935 321,3 1976 433,4 1953 251,4 35,7 

26 1968 318,8 1956 432,2 1976 250,1 37,1 

27 1990 315,8 1943 427,4 1990 249,3 38,6 

28 1987 314,2 1940 422,6 1995 246,9 40,0 

29 1977 313,8 1950 421,4 1978 237,9 41,4 

30 1956 312,5 1935 418,2 1932 237,4 42,9 

31 1970 312,4 1983 414,4 1994 237,0 44,3 

32 1961 312,1 1944 413,0 1975 236,7 45,7 

33 1967 308,7 1986 413,0 1985 234,7 47,1 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ȼ.1 

N Ƚɨɞɵ Q ɫɪ ɝɨɞ Ƚɨɞɵ Q ɩɨɥ Ƚɨɞɵ Q ɦɟɠ P,% 

34 1983 308,1 1979 411,4 1942 233,6 48,6 

35 1942 307,3 1963 410,8 1979 232,6 50,0 

36 1979 307,1 1942 410,4 1983 232,1 51,4 

37 1943 307,0 1990 409,0 1962 230,1 52,9 

38 1933 306,3 1982 408,8 1931 229,4 54,3 

39 1932 304,9 1952 401,4 1958 228,9 55,7 

40 1978 303,6 1992 401,4 1987 228,4 57,1 

41 1950 303,2 1949 400,4 1972 227,7 58,6 

42 1975 303,2 1932 399,4 1991 227,4 60,0 

43 1993 301,5 1951 396,4 1952 227,3 61,4 

44 1982 300,8 1975 396,2 1956 227,0 62,9 

45 1952 299,8 1978 395,6 1954 226,7 64,3 

46 1963 299,5 1968 394,0 1955 226,3 65,7 

47 1949 296,5 1977 391,0 1946 224,6 67,1 

48 1944 296,3 1958 388,0 1982 223,7 68,6 

49 1958 295,2 1954 385,4 1949 222,3 70,0 

50 1962 294,3 1962 384,2 1945 221,9 71,4 

51 1954 292,8 1991 383,4 1943 221,0 72,9 

52 1991 292,4 1961 381,8 1997 221,0 74,3 

53 1951 289,3 1933 380,0 1939 220,1 75,7 

54 1986 286,9 1937 379,8 1963 220,0 77,1 

55 1985 285,3 1948 377,8 1957 219,4 78,6 

56 1955 285,1 1996 372,2 1950 218,7 80,0 

57 1948 283,1 1939 369,2 1970 218,1 81,4 

58 1939 282,3 1955 367,4 1948 215,4 82,9 

59 1931 278,6 1981 365,6 1944 213,0 84,3 

60 1946 276,3 1938 357,2 1951 212,9 85,7 

61 1981 272,9 1985 356,2 1967 210,9 87,1 

62 1996 272,6 1946 348,8 1981 206,7 88,6 

63 1945 271,0 1931 347,4 1996 201,4 90,0 

64 1937 268,8 1993 342,8 1938 200,7 91,4 

65 1957 268,6 1945 339,8 1986 196,9 92,9 

66 1938 265,9 1957 337,4 1937 189,4 94,3 

67 1984 228,0 1984 320,0 1973 184,7 95,7 

68 1973 215,0 1971 267,0 1984 162,3 97,1 

69 1971 186,9 1973 257,4 1971 129,7 98,6 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
ɩɪɢ ɍȼȻ ɪɚɜɧɨɦ ɇɉɍ ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɪɢ- ɇɉɍ 

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

Q 150 186 198 394 457 396 356 346 215 207 178 167 

Zɜɛ, ɦ 185 185 185 185 185 185 185 185 185 185 185 185 

Zɧɛ,ɦ 138 138 138 139 139 139 139 139 138 138 138 138 

ɇɝɷɫ, ɦ 46,7 46,4 46,3 45,6 45,4 45,5 45,6 45,7 46,3 46,3 46,5 46 

Nɛɵɬ, Ɇȼɬ 60 73 78 153 177 153 138 134 85 82 70 66 

Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 

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

Q 180 180 180 180 180 180 180 180 180 180 180 180 

Zɜɛ, ɦ 185 185 185 185 185 185 185 185 185 185 185 185 

Zɧɛ,ɦ 138 138 138 138 138 138 138 138 138 138 138 138 

ɇɝɷɫ, ɦ 46,5 46,5 46,5 46,6 46,6 46,6 46,6 46,6 46,6 46,5 46,5 46 

NȼɏɄ, Ɇȼɬ 71 71 71 71 71 71 71 71 71 71 71 71 

ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ 
ɫɬɨɤɭ 

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

Nɛɵɬ, Ɇȼɬ 60 73 78 153 177 153 138 134 85 82 70 66 

NȼɏɄ, Ɇȼɬ 71 71 71 71 71 71 71 71 71 71 71 71 

Nɛɵɬ-N ȼɏɄ, 
Ɇȼɬ 

-12 2 7 81 105 82 67 63 13 10 -1 -5 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.3 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ Pɫɪ, Ɇȼɬ Nɫɭɳ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ NȼɏɄ, Ɇȼɬ 
Nɝɚɪ, Ɇȼɬ - ɜ 

ɩɟɪɜɨɦ 
ɩɪɢɛɥɢɠɟɧɢɢ 

Nɝɚɪ, 
Ɇȼɬ - 

ɤɨɧɟɱɧɵɣ 
ɜɚɪɢɚɧɬ 

I 3370 81 60 71 207 172 

II  3218 77 73 71 140 105 

III  3091 74 78 71 

 ɩɨ ȼɏɄ  ɩɨ ȼɏɄ  

IV 2955 61 153 71 

V 2828 57 177 71 

VI  2757 54 153 71 

VII 2757 54 138 71 

VIII 2828 57 134 71 

IX 2955 61 85 71 

X 3091 74 82 71 

XI  3218 77 70 71 140 105 

XII 3370 81 66 71 207 172 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.4 – ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
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XI 178,2 0 2,7 17,8 3,3 154,4 209,2 180 363,5 0 366,3 15,28 0,54 14,7 185,00 184,47 184,73 139,23 45 140 140 

XII 166,8 0 2,7 16,7 4,9 142,5 411,7 180 554,2 0 556,9 14,74 1,07 13,7 184,47 183,38 183,92 139,68 44 207 207 

I 150,0 0 2,7 15,0 7,9 124,4 445,8 180 570,2 0 572,9 13,67 1,16 12,5 183,38 182,05 182,71 139,70 43 207 207 

II  186,0 0 2,7 18,6 6,1 158,6 231,9 180 390,5 0 393,2 12,52 0,60 11,9 182,05 181,27 181,66 139,32 42 140 140 

III  197,8 0 2,7 19,8 4,2 171,1 6,2 180 177,3 0 180,0 11,91 0,02 11,9 181,27 181,25 181,26 138,23 43 64 ɩɨ ȼɏɄ 
IV 394,0 0 2,7 39,4 2,3 349,6 -172,3 180 177,3 0 180,0 11,90 -0,45 12,3 181,25 181,84 181,54 138,12 43 65 ɩɨ ȼɏɄ 
V 457,0 0 2,7 45,7 0,8 407,8 -230,5 180 177,3 0 180,0 12,34 -0,60 12,9 181,84 182,56 182,20 138,12 44 66 ɩɨ ȼɏɄ 
VI  396,0 0 2,7 39,6 -13,2 366,9 -189,6 180 177,3 0 180,0 12,94 -0,49 13,4 182,56 183,12 182,84 138,12 44 67 ɩɨ ȼɏɄ 
VII 356,0 0 2,7 35,6 -18,4 336,1 -158,8 180 177,3 0 180,0 13,43 -0,41 13,8 183,12 183,56 183,34 138,12 45 68 ɩɨ ȼɏɄ 
VIII 346,0 0 2,7 34,6 0 308,7 -131,4 180 177,3 0 180,0 13,84 -0,34 14,2 183,56 183,91 183,74 138,12 45 68 ɩɨ ȼɏɄ 
IX 215,2 0 2,7 21,5 0 191,0 -13,7 180 177,3 0 180,0 14,19 -0,04 14,2 183,91 183,95 183,93 138,12 46 69 ɩɨ ȼɏɄ 
X 207,4 0 2,7 20,7 2,1 181,9 -4,6 180 177,3 0 180,0 14,22 -0,01 14,2 183,95 183,96 183,96 138,23 45 68 ɩɨ ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.5 – ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɫ ɨɤɨɧɱɚɬɟɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
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XI XI  178,2 0 2,7 17,8 3,3 154,4 116,7 180 271,1 0 273,8 15,28 0,30 14,98 185,00 184,71 184,85 138,83 46 105 

XII XII  166,8 0 2,7 16,7 4,9 142,5 311,5 180 453,9 0 456,6 14,98 0,81 14,17 184,71 183,90 184,30 139,49 45 172 

I I 150,0 0 2,7 15,0 7,9 124,4 338,3 180 462,7 0 465,4 14,17 0,88 13,29 183,90 182,96 183,43 139,51 44 172 

II  II  186,0 0 2,7 18,6 6,1 158,6 124,8 180 283,4 0 286,1 13,29 0,32 12,97 182,96 182,60 182,78 138,89 44 105 

III  III  197,8 0 2,7 19,8 4,2 171,1 6,3 180 177,3 0 180,0 12,97 0,02 12,95 182,60 182,58 182,59 138,23 44 66 
IV IV  394,0 0 2,7 39,4 2,3 349,6 -172,3 180 177,3 0 180,0 12,95 -0,45 13,40 182,58 183,08 182,83 138,12 44 67 
V V 457,0 0 2,7 45,7 0,8 407,8 -230,5 180 177,3 0 180,0 13,40 -0,60 14,00 183,08 183,72 183,40 138,12 45 68 
VI  VI  396,0 0 2,7 39,6 -13,2 366,9 -189,6 180 177,3 0 180,0 14,00 -0,49 14,49 183,72 184,22 183,97 138,12 46 69 
VII VII  356,0 0 2,7 35,6 -18,4 336,1 -158,8 180 177,3 0 180,0 14,49 -0,41 14,90 184,22 184,63 184,43 138,12 46 69 
VIII VIII  346,0 0 2,7 34,6 0 308,7 -131,4 180 177,3 0 180,0 14,90 -0,34 15,24 184,63 184,97 184,80 138,12 46 70 
IX IX  215,2 0 2,7 21,5 0 191,0 -13,6 180 177,3 0 180,0 15,24 -0,04 15,28 184,97 185,00 184,98 138,12 47 70 
X X 207,4 0 2,7 20,7 2,1 181,9 -4,5 180 177,3 0 180,0 15,28 -0,01 15,28 185,00 185,00 185,00 138,23 46 70 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

Ɋɢɫɭɧɨɤ Ȼ.3 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɮɟɜɪɚɥɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.4 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɦɚɪɬ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ Ȼ.5 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɚɩɪɟɥɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 
 

 
 

 
 
 

 
 
 

 
 

Ɋɢɫɭɧɨɤ Ȼ.6 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɦɚɣ) 

2125

2225

2325

2425

2525

2625

2725

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Ɋ, Ɇȼɬ

t,ɱ

ɉɪɨɟɤɬ.Ƚɗɋ – ɩɢɤ  

ɋɭɳ.Ƚɗɋ – ɩɨɥɭɩɢɤ  

ɉɪɨɟɤɬ.Ƚɗɋ – ɛɚɡɚ  

0

100

200

300

400

500

600

012345678910

Ɋ,Ɇȼɬ

ɗ, ɦɥɧ.ɤȼɬ·ɱ



155 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Ɋɢɫɭɧɨɤ Ȼ.7 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɢɸɧɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ȼ.8 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɢɸɥɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ȼ.9 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɚɜɝɭɫɬ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ȼ.10 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɫɟɧɬɹɛɪɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ Ȼ.11 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɨɤɬɹɛɪɶ) 
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160 
 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.12 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɧɨɹɛɪɶ) 
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ɉɪɨɟɤɬ.Ƚɗɋ – ɛɚɡɚ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.13 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɞɟɤɚɛɪɶ) 
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ɋɭɳ.Ƚɗɋ – ɩɨɥɭɩɢɤ  

ɉɪɨɟɤɬ.Ƚɗɋ – ɩɨɥɭɩɢɤ  
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.6 – Ɋɚɫɱёɬ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɡɟɪɜɨɜ 

Ɇɟɫɹɰ 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ (Ɍɗɋ), Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ, Ɇȼɬ 

P ɫɢɫɬ.ɦɚɤɫ N ɧ.ɪ. N ɚ.ɪ. Nɪɚɛ Nɪɟɦ N ɪɚɛ N ɧ.ɪ. N ɪ. N ɪɚɛ N ɧ.ɪ. N ɪ. 
əɧɜɚɪɶ 3529 53 282 3120 0 161 5 0 248 12 0 

Ɏɟɜɪɚɥɶ 3451 54 276 3117 0 131 5 0 203 10 0 
Ɇɚɪɬ 3315 53 265 3052 0 106 5 0 157 8 0 

Ⱥɩɪɟɥɶ 3158 50 253 2892 0 105 5 0 161 8 0 
Ɇɚɣ 3022 49 242 2803 88 95 5 0 124 6 0 

ɂɸɧɶ 2944 47 236 2724 172 90 5 0 130 7 0 
ɂɸɥɶ 2943 47 235 2721 173 90 5 0 132 7 0 

Ⱥɜɝɭɫɬ 3022 49 242 2797 88 95 5 0 130 7 0 
ɋɟɧɬɹɛɪɶ 3157 50 253 2885 0 105 5 27 167 8 41 
Ɉɤɬɹɛɪɶ 3314 53 265 3043 0 106 5 0 165 8 0 
ɇɨɹɛɪɶ 3450 54 276 3116 0 131 5 0 203 10 0 
Ⱦɟɤɚɛɪɶ 3529 53 282 3120 0 161 5 0 248 12 0 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.14 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  
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N ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ, Ɇȼɬ
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Nɧɚɝɪ. ɉɚɜɥɨɜɫɤɨɣ Ƚɗɋ, Ɇȼɬ
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ Ɍɗɐ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɩɪ.Ƚɗɋ
Ɋɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ
Nɧɚɝɪ.Ɍɗɐ, Ɇȼɬ
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.7 – ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
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XI  228,0 3,1 2,3 5,6 217,1 52 180 269,5 272,5 15,28 0,14 15,14 185,00 184,87 184,94 138,82 46 105 76 

XII 229,0 3,1 2,3 6,8 216,8 235 180 451,9 454,9 15,14 0,61 14,53 184,87 184,27 184,57 139,49 45 172 124 

I 184,0 3,1 1,8 7,6 171,5 288 180 459,1 462,1 14,53 0,75 13,79 184,27 183,50 183,88 139,50 44 172 124 

II  205,0 3,1 2,1 6,9 193,0 86 180 279,4 282,5 13,79 0,22 13,57 183,50 183,26 183,38 138,87 44 105 76 

III  243,0 3,1 2,4 -0,9 238,4 236 180 474,4 477,5 13,57 0,61 12,95 183,26 182,58 182,92 139,54 43 174 125 

IV 401,0 3,1 4,0 -2,8 396,7 -180 180 216,9 220,0 12,95 -0,47 13,42 182,58 183,10 182,84 138,44 44 81 59 

V 488,0 3,1 4,9 -6,9 487,0 -240 180 246,9 250,0 13,42 -0,62 14,04 183,10 183,77 183,44 138,63 45 93 67 

VI  461,0 3,1 4,6 -13,8 467,1 -190 180 276,9 280,0 14,04 -0,49 14,53 183,77 184,27 184,02 138,78 45 106 76 

VII 358,0 3,1 3,6 -7,9 359,3 -142 180 216,9 220,0 14,53 -0,37 14,90 184,27 184,63 184,45 138,44 46 84 61 

VIII 348,0 3,1 3,5 0,0 341,5 -145 180 196,9 200,0 14,90 -0,37 15,28 184,63 185,00 184,82 138,29 46 77 56 

IX 304,0 3,1 3,0 1,7 296,2 -0,3 180 295,9 299,0 15,28 0,00 15,28 185,00 185,00 185,00 138,86 46 115 83 

X 234,0 3,1 2,3 3,8 224,8 -0,2 180 224,6 227,7 15,28 0,00 15,28 185,00 185,00 185,00 138,57 46 88 63 

                  ∑ɗ 989 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ  
 
Ɍɚɛɥɢɰɚ Ȼ.8 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
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0 135,01 135,02 49,68 47,27 48,11 46 665 44 713 0 90 
100 137,16 137,34 47,36 45,12 45,79 45 680 43 705 100 90 
200 138,29 138,38 46,32 43,99 44,75 44 695 42 697   
300 138,87 138,96 45,74 43,41 44,17 43 711     
400 139,16 139,34 45,36 43,12 43,79       
500 139,32 139,58 45,12 42,96 43,55       
600 139,42 139,74 44,96 42,86 43,39       
700 139,50 139,88 44,82 42,78 43,25       
800 139,55 140,00 44,70 42,73 43,13       
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅȾ-50-ȼ60°-500 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɍɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ-50-ȼ-500
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ 50-ȼ-60° 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

φ - - - - - x x2 p2 p a R 

1 2 3 4 5 6 7 8 9 10 11 12 
° - - ɦ ɦ ɦ-2 ɦ2 ɦ2 ɦ2 ɦ ɦ ɦ 

345 0,96 0,80 6,41 4,56 2,14 2,93 8,60 10,45 3,23 6,96 10,19 
330 0,92 0,76 6,13 4,28 2,07 2,83 8,02 9,87 3,14 6,86 10,00 
315 0,88 0,73 5,85 4,00 2,00 2,73 7,44 9,29 3,05 6,75 9,80 
300 0,83 0,69 5,57 3,73 1,93 2,62 6,88 8,73 2,95 6,65 9,60 
285 0,79 0,66 5,30 3,45 1,86 2,51 6,32 8,17 2,86 6,54 9,40 

270 0,75 0,62 5,02 3,17 1,78 2,40 5,77 7,62 2,76 6,43 9,19 
255 0,71 0,59 4,74 2,89 1,70 2,29 5,24 7,09 2,66 6,31 8,98 

240 0,67 0,55 4,46 2,61 1,62 2,17 4,71 6,56 2,56 6,19 8,76 

225 0,63 0,52 4,18 2,33 1,53 2,05 4,19 6,04 2,46 6,07 8,53 
210 0,58 0,48 3,90 2,05 1,43 1,92 3,68 5,53 2,35 5,94 8,29 
195 0,54 0,45 3,62 1,77 1,33 1,78 3,18 5,03 2,24 5,81 8,05 
180 0,50 0,42 3,34 1,50 1,22 1,64 2,68 4,53 2,13 5,66 7,79 

165 0,46 0,38 3,07 1,22 1,10 1,48 2,20 4,05 2,01 5,51 7,52 

150 0,42 0,35 2,79 0,94 0,97 1,31 1,73 3,58 1,89 5,34 7,23 
135 0,38 0,31 2,51 0,66 0,81 1,12 1,26 3,11 1,76 5,15 6,91 
120 0,33 0,28 2,23 0,38 0,62 0,89 0,80 2,65 1,63 4,92 6,55 
105 0,29 0,24 1,95 0,10 0,32 0,56 0,31 2,16 1,47 4,59 6,15 

 
Ɍɚɛɥɢɰɚ ȼ.2 – Ⱦɚɧɧɵɟ ɪɚɫɱёɬɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

Ɋɚɫɱёɬ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ Ɋɚɫɱёɬ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ ߮, ɝɪɚɞ а, м ɪ, м R, ɦ ߮, ɝɪɚɞ ݌ଵ, ɦ R, ɦ ݌ଶ, ɦ 

345 6,957 3,232 10,19 90 2,37 5,75 0,791 

330 6,856 3,141 10,00 75 2,37 5,33 0,535 

315 6,753 3,048 9,80 60 2,37 4,90 0,272 

300 6,648 2,954 9,60 45 2,37 4,47 0,009 

285 6,539 2,859 9,40     

255 6,313 2,662 8,97     

240 6,195 2,561 8,76     

225 6,071 2,457 8,53     

210 5,942 2,351 8,29     

195 5,807 2,242 8,05     

180 5,663 2,129 7,79     

165 5,509 2,013 7,52     

150 5,340 1,892 7,23     
135 5,148 6,91 1,194     
120 4,919 6,55 0,996     
105 4,586 6,15 0,792     
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Ɋɢɫɭɧɨɤ ȼ.4 – ɋɯɟɦɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɇɨɜɨɦɭɥɥɚɤɚɟɜɫɤɨɣ Ƚɗɋ 
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ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 

 
Ɍɚɛɥɢɰɚ Ƚ.1 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ 
Ⱦɟɣɫɬɜɢɟ 

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 
ɢ 

ɫɛ
ɪɨ

ɫ 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
11

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 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ  

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ + + + +    

ɁɁȽ 
଴ܷ 

     + + + ଶݐ  +      ଵݐ

଴ܷଷ ݐ + + +     

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +      

2 ɫɬɭɩɟɧɶݐଶ + +      

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      +  
ɂɈ + +      

ɌɈ 
      + + ଷݐ   +     ଶݐ +       ଵݐ

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ +       ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  
ɋɈ      +  
ɂɈ + +      
ɌɈ + +      

Ɂɚɳɢɬɚ TE I>>TE ɌɈ + +      
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Ɍɚɛɥɢɰɚ Ƚ.2 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɬɧɨɫ 
 ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,Ͷͷ ∙  ሺଶሻ 1,03 Ⱥܫ̂

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

0,5 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,ͻ ∙  ሺଶሻ 3,40 Ⱥܫ̂

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ ʝʡʠ ͸,Ͳܫ ሺଶሻ 5,67 Ⱥܫ̂ ∙  ሺଶሻ 22,67 Ⱥܫ̂

ɁɁȽ 
଴ܷ 

ଵ ଴ܷଵீݐ  - 5 ȼ ݐଶ ଴ܷீ  - 10 ȼ 

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 
1,2 - 

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 0,26 Ⱥܫ̂

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳʹ ∙  ሺଶሻ 0,45 Ⱥܫ̂

ɌɈ I ܫଶʠ.ʖ. Ͳ,ͷͷ ∙  ሺଶሻ 1,28 Ⱥܫ̂

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ሺଶሻ 4,05 Ⱥܫ̂

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ሺଶሻ 4,16 Ⱥܫ̂

ɌɈ ܫଵʝʡʠ ͳ,ʹʹ ∙  ሺଶሻ 4,65Ⱥܫ̂

ȾɁ ܼ < 

1 
ɫɬɭɩ. 

ܼଵ Ͳ,Ͳͺͷ ∙ ܼː˃ˆ˓ 1,49 Ɉɦ ܼ˔ˏଵ Ͳ,ʹͲ ∙ ܼூ 0,29 Ɉɦ 
2 

ɫɬɭɩ. 
ܼଶ Ͳ,͵ͺ ∙ ܼː˃ˆ˓ 2,64 Ɉɦ ܼ˔ˏଶ Ͳ,ʹͲ ∙ ܼଶ 0,85 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫʟ.ʠʗʒʜ ͳ,Ͳ͹ ∙ ܫ˓ .ːˑˏሺଶሻ  2,41 Ⱥ 

ɉɈ ܫʟ.ʞʢʠʙ ͳ,ʹͳ ∙ ܫ˓ .ːˑˏሺଶሻ  2,73 Ⱥ 

ɌɈ ܫʟ.ʝʡʠ ʹ,͵͸ ∙ ܫ˓ .ːˑˏሺଶሻ  7,07 Ⱥ 

Ɂɚɳɢɬɚ TE 
I>>Ɍȼ ɌɈ ܫʡʝ  ͳͺ,͸͸ ∙ ܫ̞ .ːˑˏሺଶሻ  32,75 Ⱥ 

I>Ɍȼ ɆɌɁ ܫʛʡʖ  Ͷ,͸ͳ ∙ ܫ̞ .ːˑˏሺଶሻ  8,43 Ⱥ 
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Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ  
 
Ɍɚɛɥɢɰɚ Ⱦ.1 – ɉɪɢɜɟɞёɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɨɱɟɪɬɚɧɢɹ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

x y x*  y* x y x*  y* 

0 0,126 0 0,63 2,1 1,369 10,5 6,845 

0,1 0,036 0,5 0,18 2,2 1,508 11 7,54 

0,2 0,007 1 0,035 2,3 1,653 11,5 8,265 

0,3 0 1,5 0 2,4 1,794 12 8,97 

0,4 0,006 2 0,03 2,5 1,96 12,5 9,8 

0,5 0,027 2,5 0,135 2,6 2,122 13 10,61 

0,6 0,06 3 0,3 2,7 2,289 13,5 11,445 

0,7 0,1 3,5 0,5 2,8 2,462 14 12,31 

0,8 0,146 4 0,73 2,9 2,64 14,5 13,2 

0,9 0,198 4,5 0,99 3 2,824 15 14,12 

1 0,256 5 1,28 3,1 3,013 15,5 15,065 

1,1 0,321 5,5 1,605 3,2 3,207 16 16,035 

1,2 0,394 6 1,97 3,3 3,405 16,5 17,025 

1,3 0,475 6,5 2,375 3,4 3,609 17 18,045 

1,4 0,564 7 2,82 3,5 3,818 17,5 19,09 

1,5 0,661 7,5 3,305 3,6 4,031 18 20,155 

1,6 0,764 8 3,82 3,7 4,249 18,5 21,245 

1,7 0,873 8,5 4,365 3,8 4,471 19 22,355 

1,8 0,987 9 4,935 3,9 4,698 19,5 23,49 

1,9 1,108 9,5 5,54 4 4,938 20 24,69 

2 1,235 10 6,175     
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Ɍɚɛɥɢɰɚ Ⱦ.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ. 

№ ɩ/ɩ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
γf 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ*ɦ 

1 2 3 4 5 6 7 
1 Ɍɜ 1,00 ĺ 13263,12 17,299 229438,7 
2 Ɍɧ 1,00 ĸ 0,810 -1,355 -1,1 
3 Gɛ 0,95 Ļ 1406,5 -9,20 -12939,7 
4 Gɩɥ 0,95 Ļ 16142,4 -10,99 -177405,1 
5 Wɜɡɜ 1,00 Ĺ 2,1 0 0,0 
6 Wɮ 1,00 Ĺ 196,6 8,41 1653,2 
7 ȿɧ 1,2 ĺ 8,1 3 24,4 
8 ȿɩɧ 0,8 ĸ 312,1 1 312,1 
9 Wɜɨɥɧ 1,00 ĺ 21,5 44,42 953,8 
10 qɡ 0,9 Ļ 20,52 -18,92 -388,2 

11  ∑ ܰ 17370,79     

12     ∑  41648,2     ܯ

 
Ɍɚɛɥɢɰɚ Ⱦ.3 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ. 

ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ 

ı (u) ɭ -277,45 

ı (u) ɯ -520 
Ĳ (u) ɯɭ 0 
ı (u) 1 -277,4 
ı (u) 3 -520 

m u 0 
H u d 52 

ɇɢɡɨɜɚɹ ɝɪɚɧɶ 

ı (t) ɭ -586,56 
ı (t) ɯ -208,38 
Ĳ (t) ɯɭ 302,60 
ı (t) 1 -40,65 
ı (t) 3 -755,52 

m t 0,5543 
H t d 4,06 
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Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɟ ɝɢɞɪɨɭɡɥɚ  
 

Ɍɚɛɥɢɰɚ  ȿ.1– ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɡɞɟɥ I 
Ɇɟɪɨɩɪɢɹɬɢɹ Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
Ʉɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 

ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 

04.05.1999 (ɪɟɞ. ɨɬ 
11.06.2021) [51] 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ ɫɜɚɪɨɱɧɵɯ, 
ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɪɚɛɨɬ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

 
Ɍɚɛɥɢɰɚ  ȿ.2– ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɡɞɟɥ II  

Ɇɟɪɨɩɪɢɹɬɢɹ Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ 

ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ II . Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ 

ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ (ɨɱɢɫɬɤɚ ɨɬ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɩɟɪɟɧɨɫ ɦɨɝɢɥɶɧɢɤɨɜ ɢ 

ɤɥɚɞɛɢɳ) ȼɨɞɧɵɣ ɤɨɞɟɤɫ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ № 

74 - ɎɁ ɨɬ 03.06.2006 
(ɪɟɞ. ɨɬ 01.03.2022) [52] 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɫɨɫɬɨɹɧɢɟɦ 
ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ ɡɚɦɟɧɟ ɦɚɫɟɥ 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ 

ɨɯɥɚɠɞɟɧɢɢ ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 
ɗɤɫɩɥɭɚɬɚɰɢɹ 

 
Ɍɚɛɥɢɰɚ  ȿ.3– ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɡɞɟɥ III  

Ɇɟɪɨɩɪɢɹɬɢɹ 
Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ III . Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 
ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 
ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ , ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ 
ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉɛ 
ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ». №89-ɎɁ ɨɬ 
24 ɢɸɧɹ 1998 ɝɨɞɚ. [53] 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ 
ɬɟɯɧɢɤɢ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ 
ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ ɜɪɟɦɟɧɧɵɦ 
ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ɋɚɡɛɨɪɤɚ ɢ ɭɞɚɥɟɧɢɟ ɧɟɢɫɩɨɥɶɡɭɟɦɵɯ 
ɨɛɴɟɤɬɨɜ 

ɉɪɢ ɡɚɜɟɪɲɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȿ 
 
Ɍɚɛɥɢɰɚ  ȿ.4– ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɪɚɡɞɟɥ IV 

Ɇɟɪɨɩɪɢɹɬɢɹ Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ 

ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ IV . Ɉɯɪɚɧɚ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ 

Ɉɛɪɚɡɨɜɚɧɢɟ ɪɵɛɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ 
ɨɬ 13.12.1996 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ 
ɪɵɛɨɥɨɜɫɬɜɟ ɢ 
ɫɨɯɪɚɧɟɧɢɢ ɜɨɞɧɵɯ 
ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ» 
 ɨɬ 20 ɞɟɤɚɛɪɹ 2004 ɝ. 
№166-ɎɁ (ɪɟɞ. ɨɬ 
10.01.2022)  [54] 

ɗɤɫɩɥɭɚɬɚɰɢɹ 
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ɉɊɂɅɈɀȿɇɂȿ ɀ 
 

Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 
 

Ɍɚɛɥɢɰɚ ɀ.1 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2031 2032 2033 2034 2035 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 628860500 25448833 22837722 22448833 22448833 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 6748740 6463314 6228864 6001599 5775315 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 137613168 137613168 137613168 137613168 137613168 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

64295794 63713581 63513581 63513581 63513581 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
35287193 35287193 35287193 35287193 35287193 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 9884160 10782720 10782720 10782720 10782720 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 882689555 279308810 276263248 275572095 275345811 
 

Ɍɚɛɥɢɰɚ ɀ.2 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2033  2034 2035 2036 2037 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 541,0 579,0 588,4 597,8 607,2 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 439,6 588,3 597,6 606,9 616,1 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 14,8 10,7 6,6 6,6 6,6 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 13,74 13,2 12,8 12,2 11,8 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 994,3 1180,5 1194,3 1216,8 1235,0 

 
Ɍɚɛɥɢɰɚ ɀ.3 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 2032 
ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 2945 2991 3038 3084 3130 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 275 275 275 274 309 
EBIT(ɩɪɢɛɵɥɶ ɨɬ 

ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 2705 2760 2807 2853 2930 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 36 104 106 108 111 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 2668 2655 2700 2745 2819 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 20 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ɀ 
 

 
Ɋɢɫɭɧɨɤ ɀ.1 – ɍɤɪɭɩɧɟɧɧɵɟ ɷɬɚɩɵ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɦɥɧ. ɪɭɛ 

ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ

Ɇɨɧɬɚɠ ȽȺ1, Ɍ1

Ɇɨɧɬɚɠ ȽȺ4, Ɍ4, Ʌ3

ɇɚɱɚɥɨ ɜɵɪɚɛɨɬɤɢ 
ɷɥ/ɷɧɟɪɝɢɢ

Ɍɨɱɤɚ ɨɤɭɩɚɟɦɨɫɬɢ 
ɩɪɨɟɤɬɚ
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