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ɋɈɄɊȺЩЁɇɇЫɃ ɉȺɋɉɈɊɌ ȺȻȺɁɂɇɋɄɈɃ ȽЭɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ…………………………………………..……Ⱥɛɚɤɚɧ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ......................................……ɪɟɫɩɭɛɥɢɤɚ ɏɚɤɚɫɢɹ;  
3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ……………………………………….ȽЭɋ; 
4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ………………………………………………………323ˏଷ ˔⁄ ; 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ………………………………………….……………………560ˏଷ ˔⁄ ; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,5%..............................................1582ˏଷ ˔⁄ ; 

     0,1%..............................................1750ˏଷ ˔⁄ ; 

     0,01%............................................1973ˏଷ ˔⁄ ; 

ɝ) ɦɢɧɢɦɚɥɶɧɵɣ…………………..…………………………………………119ˏଷ ˔⁄ ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ…………………………………………...ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ…………………………………………………………….516,00 ɦ; 
           Ɏɉɍ…………………………………………………………….517,00 ɦ; 
           ɍɆɈ……………………………………………………...…….508,23 ɦ; 
ɜ) ɨɛɴёɦɵ: 
 ɩɨɥɧɵɣ………………………………………………………………14,00 ˍˏଷ; 

ɩɨɥɟɡɧɵɣ.……………………………………………………..………3,45 ˍˏଷ;          

6. ɇɚɩɨɪɵ ȽЭɋ: 

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ……………………………………………………………....49,4 ɦ; 
ɛ) ɪɚɫɱёɬɧɵɣ………………………………………………………………..….41,5 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ………………………………………………………….…....38,5 ɦ; 

7. Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 
    ɭɫɬɚɧɨɜɥɟɧɧɚɹ…………………………………………………………….228 Ɇɜɬ;  
    ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ………………………………………………………….197 Ɇɜɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ………………….……1,22 ɦɥɪɞ. ɤȼɬ∙ɱ; 

8.  ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɝɪɭɧɬɨɜɚɹ………………………………..348,5 ɦ / 64,4 ɦ; 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ…………..…………………………….…...41,0 ɦ / 64,4 ɦ; 
ɜ) ɛɟɬɨɧɧɚɹ ɰɟɧɬɪɚɥɶɧɚɹ ɝɥɭɯɚɹ…..……………………...……..…...17,0 ɦ / 64,4 ɦ; 
ɝ) ɛɟɬɨɧɧɚɹ ɫɬɚɧɰɢɨɧɧɚɹ…………..……………………...……..…...85,0 ɦ / 64,4 ɦ;  
ɞ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ.…………………….……..…...106,4 ɦ / 64,4 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 

ɚ) ɬɢɩ……………..………………………..ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɢ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥёɬɨɜ (ɩɨɜɟɪɯɧɨɫɬɧɵɣ)……….……..2 ɨɬɜɟɪɫɬɢɹ ɩɨ 8,0 ɦ; 
ɜ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥёɬɨɜ (ɝɥɭɛɢɧɧɵɣ)…………………...2 ɨɬɜɟɪɫɬɢɹ ɩɨ 3,5 ɦ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ (ɩɨɜɟɪɯɧɨɫɬɧɵɣ)………………………………………..…….. 22 ɦ; 
ɝ) ɨɛɳɚɹ ɞɥɢɧɚ (ɝɥɭɛɢɧɧɵɣ)…………………………………...………..……...19 ɦ; 
ɞ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ………………………………………………...…….64,4 ɦ; 
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10.  Ɂɞɚɧɢɟ ȽЭɋ: 

ɚ) ɬɢɩ ɡɞɚɧɢɹ………………………………………………………….ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ…………………………………………………………………...4; 

ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ……………………………...…….ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɣ ɫɥɚɧɟɰ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ………………………ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ; 
ɞ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ……………………………………………...ɢɡɨɝɧɭɬɚɹ; 
ɟ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ………………………………………….17 ɦ; 

11.  Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ…………………………………………………ɉɅȾ 50 – ȼ60 – 425; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ…………………………………………………ɋȼ – 660/165 – 32; 

ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ……………………………………………………..57 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ……………………………………………………..187,5 ˑ˄ ˏ⁄ ; 

ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ………………………………………….ɌȾɐ – 80000/220; 

12.  Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ…………………………………………24298,00 ˓˖˄. ˍʑ˕⁄ ; 

ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ………………………………………...0,10 ˓˖˄. ˍʑ˕⁄ ∙ ˚; 

ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ…………………………………………………………..5,5 ɥɟɬ.
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ȼȼȿȾȿɇɂȿ 

 

 Эɧɟɪɝɟɬɢɤɚ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ 
ɢ ɞɥɹ ɜɫɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼɜɢɞɭ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɨɫɬɢɝɚɸɳɟɝɨ 95 %, ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢɡɜɚɧɵ 
ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɉɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤ ɠɟ ɩɨɞɞɟɪɠɢɜɚɹ ɱɚɫɬɨɬɭ ɬɨɤɚ, 
ɨɧɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨ ɜɚɠɧɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ. 

ȼɨɞɚ ɤɚɤ ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɩɪɢɪɨɞɧɵɣ ɪɟɫɭɪɫ ɧɟ ɬɪɟɛɭɟɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɡɚɬɪɚɬ. Ⱥ ɡɧɚɱɢɬ, ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ 
ɡɧɚɱɢɬɟɥɶɧɨ ɧɢɠɟ, ɱɬɨ ɞɟɥɚɟɬ ɝɢɞɪɨɷɧɟɪɝɢɸ ɛɨɥɟɟ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ 
ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ.  

ȼ ɛɭɞɭɳɟɦ ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɨ ɜɪɟɦɟɧɟɦ 
ɛɭɞɟɬ ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ. Ⱥ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ 
ɨɬɪɚɠɚɟɬ ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɧɚ 
ɦɨɣ ɜɡɝɥɹɞ, ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɨɧɤɭɪɟɧɬɧɵɦ ɢ, ɧɟɫɦɨɬɪɹ ɧɚ ɫɜɨɸ 
ɭɠɟ ɦɧɨɝɨɜɟɤɨɜɭɸ ɢɫɬɨɪɢɸ, ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ. 

ȼɫɟ ɷɬɢ ɩɪɟɢɦɭɳɟɫɬɜɚ ɩɨɞɬɚɥɤɢɜɚɸɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬёɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ ɩɨɞɯɨɞɚ 
ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢ
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ȽЭɋ 

 

 ɉɪɨɟɤɬɢɪɭɟɦɚɹ ȽЭɋ Ɋɚɫɩɨɥɨɠɟɧɚ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ, ɭ ɝɨɪɨɞɚ Ⱥɛɚɡɚ, ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ ɞɟɜɹɬɢ ɤɢɥɨɦɟɬɪɨɜ. ɇɚɡɜɚɧɢɟ ɫɬɚɧɰɢɢ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɛɥɢɡɥɟɠɚɳɟɝɨ 
ɝɨɪɨɞɚ Ⱥɛɚɡɚ. Ⱥɛɚɤɚɧ – ɪɟɤɚ ɜ ɏɚɤɚɫɢɢ, ɨɞɢɧ ɢɡ ɤɪɭɩɧɟɣɲɢɯ ɥɟɜɨɛɟɪɟɠɧɵɯ 
ɩɪɢɬɨɤɨɜ ȿɧɢɫɟɹ. Ⱦɥɢɧɚ ɪɟɤɢ 327 ɤɦ. ɉɥɨɳɚɞɶ ɟё ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ – 32000 

ɤɦ2, ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɜɨɞɵ – 378 ˏଷ ˔⁄ . Ɋɟɤɚ ɢɦɟɟɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɫɧɟɝɨɜɨɟ ɢ 
ɞɨɠɞɟɜɨɟ ɩɢɬɚɧɢɟ. Ʌɟɞɨɫɬɚɜ ɫɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɵ ɧɨɹɛɪɹ ɩɨ ɤɨɧɟɰ ɚɩɪɟɥɹ.  
 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ  
 

1.1.1 Ʉɥɢɦɚɬ 

 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɷɬɨɝɨ ɪɟɝɢɨɧɚ ɋɢɛɢɪɢ ɨɬɥɢɱɚɸɬɫɹ ɪɟɞɤɢɦ 
ɪɚɡɧɨɨɛɪɚɡɢɟɦ. Эɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɟɥɶɟɮɚ ɢ ɞɜɢɠɟɧɢɹɦɢ 
ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɢɬ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ. 
ɏɚɤɚɫɢɹ – ɷɬɨ ɨɱɟɧɶ ɫɨɥɧɟɱɧɵɣ ɤɪɚɣ. Эɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɝɨɪɧɵɟ ɯɪɟɛɬɵ, 

ɦɟɠ ɤɨɬɨɪɵɯ ɪɚɫɩɨɥɨɠɢɥɚɫɶ ɪɟɫɩɭɛɥɢɤɚ ɩɪɢɤɪɵɜɚɸɬ ɟё ɨɬ ɞɨɠɞɟɜɵɯ ɨɛɥɚɤɨɜ. 

ȼ ɰɟɥɨɦ, ɯɚɤɚɫɫɤɢɣ ɤɥɢɦɚɬ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɤ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɦɭ. 
Ɂɞɟɫɶ ɦɨɪɨɡɧɚɹ ɡɢɦɚ ɢ ɠɚɪɤɨɟ ɥɟɬɨ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – (-25ɨ) 

ɝɪɚɞɭɫɨɜ, ɚ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɚɜɝɭɫɬɚ – (20ɨ) ɝɪɚɞɭɫɨɜ. Ʉɨɥɢɱɟɫɬɜɨ 
ɜɵɩɚɞɚɸɳɢɯ ɨɫɚɞɤɨɜ ɫɢɥɶɧɨ ɪɚɡɧɢɬɫɹ ɩɨ ɪɟɝɢɨɧɭ ɨɬ 200 ɦɦ ɧɚ ɪɚɜɧɢɧɚɯ ɞɨ 700 
ɦɦ ɜ ɝɨɪɚɯ ɜ ɝɨɞ. ȼ ɪɟɝɢɨɧɟ ɩɪɟɨɛɥɚɞɚɸɬ ɸɝɨ-ɡɚɩɚɞɧɵɟ ɜɟɬɪɵ. ȼ 20 – 45 % 

ɫɥɭɱɚɟɜ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɟɜɵɲɚɟɬ 7 ɦ/ɫ. 
ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɪɟɞɧɟɦ ɜ ɩɟɪɜɨɣ ɞɟɤɚɞɟ ɧɨɹɛɪɹ, 

ɪɚɡɪɭɲɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɞɟɤɚɞɟ ɚɩɪɟɥɹ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɟɬ ɜ 
ɫɪɟɞɧɟɦ 10 – 25 ɫɦ. Ƚɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɩɨɱɜɵ 0,8 – 1,5 ɦ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 

 Ⱦɥɹ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɡɚɞɚɧ ɪɚɫɱёɬɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɟɪɢɨɞ ɫ 1940 ɝ. ɩɨ 1989 ɝ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 
 Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 
 

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

ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Ɂɢɦɧɹɹ Ʌɟɬɧɹɹ 

ZȼȻ, ɦ V, ɤɦ3 ZɇȻ, ɦ Q, ˏ
͵ ˔⁄  ZɇȻ, ɦ Q, ˏ

͵ ˔⁄  

464,00 0,00 464,00 0 464,00 0 

477,00 2,00 477,00 3474 477,00 4342 

495,00 5,80 495,00 15018 495,00 18772 

507,00 10,00 507,00 23214 507,00 29018 

516,00 14,00 516,00 31720 516,00 39650 
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Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ  
 

Ɋɟɤɚ ɩɪɨɬɟɤɚɟɬ ɜ ɝɥɭɛɨɤɨɣ ɤɚɧɶɨɧɨɨɛɪɚɡɧɨɣ ɞɨɥɢɧɟ – ɲɢɪɢɧɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ 165 ɦɟɬɪɨɜ. ȼ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ ɤɪɭɬɢɡɧɚ ɫɤɥɨɧɨɜ ɫɨɫɬɚɜɥɹɟɬ Ͷͷ௢. 

ɋɤɥɨɧɵ ɞɨɥɢɧɵ ɩɨɤɪɵɬɵ ɥɟɫɨɦ ɢ ɤɭɫɬɚɪɧɢɤɨɦ. Ƚɨɪɧɵɟ ɩɨɪɨɞɵ ɫɤɥɨɧɨɜ ɢ ɞɧɢɳɚ 
ɞɨɥɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɪɟɩɤɢɦɢ ɦɟɬɚɦɨɪɮɢɱɟɫɤɢɦɢ ɤɪɢɫɬɚɥɥɢɱɟɫɤɢɦɢ 
ɫɥɚɧɰɚɦɢ – ɩɚɪɚɫɥɚɧɰɚɦɢ ɢ ɨɪɬɨɫɥɚɧɰɚɦɢ. ɉɨɞ ɫɥɚɧɰɚɦɢ ɧɚ ɝɥɭɛɢɧɟ 200 – 1000 

ɦ ɡɚɥɟɝɚɸɬ ɝɪɚɧɢɬɵ. 
 

460,00

470,00

480,00

490,00

500,00

510,00

520,00

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

ܼʜʐ, ɦ

ܳʜʐ, ⁄ˏଷ ˔

460,00

470,00

480,00

490,00

500,00
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520,00

0,00 2,00 4,00 6,00 8,00 10,00 12,00 14,00

ܼʑʐ, ̥

ʑܸʓʤʟ, ˍˏଷ
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1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɤɚɫɢɢ ɜ ɪɚɣɨɧɟ ɝɨɪɨɞɚ Ⱥɛɚɡɚ 3 ɫɟɧɬɹɛɪɹ 2015 ɝɨɞɚ 
ɩɪɨɢɡɨɲɥɨ ɫɚɦɨɟ ɫɢɥɶɧɨɟ ɡɟɦɥɟɬɪɹɫɟɧɢɟ ɞɚɧɧɨɝɨ ɪɟɝɢɨɧɚ. ɋɢɥɚ ɫɨɬɪɹɫɟɧɢɹ 
ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 4-ɯ ɛɚɥɥɨɜ ɩɨ 12-ɛɚɥɥɶɧɨɣ ɲɤɚɥɟ. Ʉɨɥ-ɜɨ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɝɨɞ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 10-20. 

 

1.2 Эɧɟɪɝɨɷɤɨɧɨɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ 

 

 ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ ɫɜɹɡɚɧɚ ɫ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ.  
ȼɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɈȾɍ ɋɢɛɢɪɢ, ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ, ɤɨɬɨɪɨɣ ɫɨɫɬɚɜɥɹɟɬ 201,21 

ɦɥɪɞ ɤȼɬ∙ɱ. Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɏɚɤɚɫɫɤɨɝɨ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɝɨɞɨɜɚɹ ɝɟɧɟɪɢɪɭɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɨɣ 
ɫɨɫɬɚɜɥɹɟɬ 23,16 ɦɥɪɞ ɤȼɬ∙ɱ. ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ 
ɞɜɟ ȽЭɋ ɢ ɌЭɐ: ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ ˖ܰ˔˕ 6400 Ɇȼɬ; Ɇɚɣɧɫɤɚɹ  ˖ܰ˔˕ 321 Ɇȼɬ; 

Ⱥɛɚɤɚɧɫɤɚɹ ɌЭɐ   ˖ܰ˔˕ 406 Ɇȼɬ.  
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2 ȼɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

2.1 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɜɨɞɵ 

 

2.1.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ  
 

 Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɨɛɴёɦɨɜ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɬɚɛɥɢɰɚ 1.2, ɪɢɫɭɧɨɤ 1.1 ɢ 1.2); 

 Эɧɟɪɝɨɫɢɫɬɟɦɚ – ɈȾɍ ɋɢɛɢɪɢ; 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN = 8,69; 

 ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: Δh = 0,4 ɦ; 

 ɇɉɍ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ: ɇɉɍ = 516,00 ɦ; 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɛɚɤɚɧ ɡɚ ɩɟɪɢɨɞ 1940 – 1989 

ɝɝ. (ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1); 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1; 

ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ (ɩɥɚɤɚɬ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ 
Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ»). 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ʟ˃˔˘ˑˇ ˏˈ˔ˢ˙⁄  I II III IV V VI VII IIX IX X XI XII ܳˋ˔˒˃˓, (ˏ
ଷ ˔⁄ ) 0 0 0 0 1 1 2 1 1 1 1 0 ܳˎёˇ, (ˏ

ଷ ˔⁄ ) 1 1 1 -3 -3 0 0 0 0 1 1 1 ܳ˗ˋˎ˟˕˓, (ˏ
ଷ ˔⁄ ) 2 2 2 2 2 2 2 2 2 2 2 2 ܳʑʤʙ, (ˏ

ଷ ˔⁄ ) 119 119 119 119 239 239 239 239 239 119 119 119 

 

2.1.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ 

 

 Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ (ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1) ɪɚɫɩɨɥɚɝɚɟɦ ɜ 
ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. Ⱦɥɹ ɡɚɩɨɥɧɟɧɢɹ ɬɚɛɥɢɰɵ Ȼ.1 ɩɪɢɥɨɠɟɧɢɹ Ȼ ɨɩɪɟɞɟɥɹɟɦ 
ɫɥɟɞɭɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ: 

 K = ொ೙୕˔˓,                  (2.1) 

 

ɝɞɟ  ܳ௡ – n-ɵɣ ɱɥɟɧ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ; ܳ˔˓ – ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௩ܥ  = √∑ሺ௄−ଵሻమ௡ = √ଶ,଼ଶ଻ହ଴ = Ͳ,ʹͶ,              (2.2) 
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ɝɞɟ n – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 

 ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɚɪɢɚɰɢɢ ɪɹɞɚ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௖௩ߜ  = √ଵ+ଷ஼ೡమ√ଶሺ௡−ଵሻ ∙ ͳͲͲ% = √ଵ+ଷ∙଴,ଶସమ√ଶ∙ସଽ ∙ ͳͲͲ% = ͳͲ,ͻʹ%,               (2.3)  

 

ɝɞɟ n – ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ. 

 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௦ܥ  = ∑ሺ௄−ଵሻయ௡஼ೡయ = ଴,ଷଶସହ଴∙଴,ଶସయ = Ͳ,Ͷͺ,               (2.4) 

 

ɋɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ ɨɲɢɛɤɚ ɜɵɱɢɫɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɫɢɦɦɟɬɪɢɢ 
ɪɹɞɚ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ: 

௖௦ߜ  = ± √ల೙∙√ଵ+଺஼ೡమ+ହ஼ೡర஼ೞ ∙ ͳͲͲ% =  

= √ లఱబ∙√ଵ+଺∙଴,ଶସమ+ହ∙଴,ଶସర଴,ସ଼ ∙ ͳͲͲ% = ͺ͵,ͷͻ%,                    (2.5) 

 

 ɉɨ [34] ɧɚɡɧɚɱɚɟɬɫɹ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. Ȼɟɬɨɧɧɚɹ 
ɩɥɨɬɢɧɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ – ɫɨɨɪɭɠɟɧɢɟ I-ɨɝɨ ɤɥɚɫɫɚ (ɩɨ ɱɢɫɥɭ ɩɨɫɬɨɹɧɧɨ 
ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ). ɂɫɯɨɞɹ ɢɡ ɧɚɦɟɱɟɧɧɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨɜɟɪɨɱɧɨɝɨ, ɨɫɧɨɜɧɨɝɨ ɢ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ. 

Ɂɚɩɨɥɧɹɟɦ ɬɚɛɥɢɰɭ 2.2, ɢɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɵ: 
௦ܯ  = ௩ܥ ∙ ʣ;                 (2.6) 

 ݇௦ = ௦ܯ + ͳ;                 (2.7) 

 ܳ௦ = ܳ˔˓ ∙ ݇௦;                 (2.8) 
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Ɍɚɛɥɢɰɚ 2.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ 
P, % Ɏ MS kS QS ɪɚɫɯɨɞ 

0,01 4,83 1,15 1,91 1973 ɩɨɜɟɪɨɱɧɵɣ 

0,1 3,81 0,91 1,72 1750 ɨɫɧɨɜɧɨɣ 

0,5 3,04 0,72 1,64 1582 ɫɬɪɨɢɬɟɥɶɧɵɣ 

 

2.1.3 Ʉɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɯɨɞɨɜ 

 

 ɉɨ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɦɭ ɪɹɞɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɡɚ ɤɚɠɞɵɣ ɝɨɞ. 
ȼɵɞɟɥɹɟɬɫɹ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ: ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ.  
 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɧɠɢɪɭɸɬɫɹ ɝɨɞɚ ɩɨ ɫɪɟɞɧɟɦɭ ɪɚɫɯɨɞɭ 
ɨɬ ɧɚɢɛɨɥɶɲɟɝɨ ɤ ɧɚɢɦɟɧɶɲɟɦɭ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲሺ݉ሻ = ௠௡+ଵ ∙ ͳͲͲሺ%ሻ,                (2.9) 

 

ɝɞɟ ܲሺ݉ሻ – ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ; 

m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ, ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ 
ɭɛɵɜɚɸɳɟɦ ɩɨɪɹɞɤɟ; 

n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 

Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 
ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ 

ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ 
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2.1.4 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ɂɡ ɬɚɛɥɢɰɵ ɩɪɢɥɨɠɟɧɢɹ Ȼ.2 ɡɚɦɟɬɧɨ, ɱɬɨ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɜɵɩɚɞɚɟɬ ɧɚ 
1966 ɝ., 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɧɚ 1984 ɝ. Ɍɚɤɠɟ ɬɚɛɥɢɰɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɬɨɦ, ɱɬɨ 
ɧɟ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɹɬɶ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɤɚɤ ɪɚɫɯɨɞɵ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɧɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɹɯ ɧɟ ɪɚɡɧɹɬɫɹ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱёɬɚɯ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɯɨɞɵ 1966 ɝɝ. ɞɥɹ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, 1984 ɝɝ. ɞɥɹ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɤɚɤ ɭɠɟ ɭɤɚɡɵɜɚɥɨɫɶ ɪɚɧɟɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
Ɇɟɫɹɰ Ɋɚɫɯɨɞ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (90%) Ɋɚɫɯɨɞ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (50%) 

1 42 47 

2 36 34 

3 29 30 

4 130 176 

5 614 904 

6 742 855 

7 350 421 

8 322 402 

9 311 341 

10 296 310 

11 142 151 

12 57 74 

  

Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

 
Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.1.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  
 

 Ɉɛɴёɦɵ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɬɦɟɬɤɚɦ ɇɉɍ ɢ ɍɆɈ, ɧɚɯɨɞɹɬɫɹ ɩɨ ɤɪɢɜɨɣ 
ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɪɢɫɭɧɨɤ 1.2). 
 ∇ܸʜʞʢ = ͳͶ,ͲͲ ˍˏଷ; 

 ∇ܸʢʛʝ = ͳͲ,ͷͷ ˍˏଷ. 

 

ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 ܸ˒ ˑˎˈˊː˞ˌ = ∇ܸʜʞʢ − ∇ܸʢʛʝ = ͳͶ,ͲͲ − ͳͲ,ͷͷ = ͵,Ͷͷ ˍˏଷ.        (2.10) 

 

Ⱦɥɹ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɞɥɹ 
ɷɬɨɝɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ: 

ߚ  = ௏˒ˑˎˈˊː˞ˌௐ = ଷ,ସହଵ଴,ଵ଼଺ = Ͳ,ʹͻͺ,             (2.11) 

 

ɝɞɟ ܸ˒ ˑˎˈˊː˞ˌ – ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
 W – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɨɤɟ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܹ = ொ˔˓∙ଷ଺ହ∙ଶସ∙ଷ଺଴଴ଵ଴9 = ͳͲ,ͳͺ͸ ˍˏଷ.            (2.12) 

 

 ɉɪɢɧɢɦɚɟɦ ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ 
ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 

2.2.1 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

 

ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ ɪɟɱɧɵɯ ɩɨɬɟɪɶ ɢ ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɇɨɳɧɨɫɬɶ 
ɜɨɞɨɬɨɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ˄ܰ˞˕ = ଴,ଽଵଷ∙ଽ,଼ଵ∙ொ˒ˑˎˈˊ∙ுଵ଴଴଴                (2.13) 

 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ ɜɨɞɨɬɨɤɚ ɩɪɢ ɩɨɤɪɵɬɢɢ ɬɪɟɛɨɜɚɧɢɣ 
ȼɏɄ.   

ɐɟɥɶɸ ɪɚɫɱёɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɹɜɥɹɟɬɫɹ ɜɵɹɜɥɟɧɢɟ ɦɨɳɧɨɫɬɢ, 
ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɞɚɬɶ ɛɵɬɨɜɨɣ ɜɨɞɨɬɨɤ ɜ ɤɚɠɞɵɣ ɢɡ ɦɟɫɹɰɟɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.3. 
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Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɬɪɟɛɭɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɶ ɪɚɡɧɨɫɬɶ 
ɦɨɳɧɨɫɬɟɣ ∑ܰ=Nɛɵɬ-Nɜɯɤ = 480 Ɇȼɬ ɨɬ ɡɧɚɱɟɧɢɣ ɦɨɳɧɨɫɬɟɣ ɩɨ ɜɨɞɨɬɨɤɭ ɞɨ 
ɢɫɤɨɦɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

 

2.2.2 Ɋɚɫɱёɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɩɨ ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

 

 ɂɫɯɨɞɹ ɢɡ ɬɚɛɥɢɰɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɧɚɝɥɹɞɧɨ ɜɢɞɧɨ, ɱɬɨ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɧɨɹɛɪɹ ɦɟɫɹɰɚ. ȼ 
ɧɨɹɛɪɟ, ɞɟɤɚɛɪɟ, ɹɧɜɚɪɟ, ɮɟɜɪɚɥɟ ɪɚɛɨɬɚ ȽЭɋ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ.  

Ɉɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɫɱёɬ ɫɪɚɛɨɬɤɢ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ, ɫ 
ɰɟɥɶɸ ɩɨɫɥɟɞɭɸɳɟɝɨ ɟɝɨ ɡɚɩɨɥɧɟɧɢɹ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ ɧɨɹɛɪɹ ɦɟɫɹɰɚ, ɚ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɟɬɫɹ ɪɚɜɟɧɫɬɜɨ ɤɨɧɟɱɧɵɯ ɨɛɴёɦɨɜ.  
 Ɋɟɡɭɥɶɬɚɬɵ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨ ɭɫɥɨɜɢɸ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ, ɬɚɛɥɢɰɚ Ȼ.4. 

ɂɡ ɬɚɛɥɢɰɵ ɜɢɞɧɨ, ɱɬɨ ɍɆɈ – ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, ɜɵɩɚɞɚɟɬ ɧɚ 
ɚɩɪɟɥɶ ɦɟɫɹɰ ɢ ɞɚɥɟɟ ɫɨɜɟɪɲɚɟɬɫɹ ɧɚɤɨɩɥɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ.  

Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɸɬɫɹ: 

- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: 

 ˆܰ˃˓ = ͳͻ͹ ʛ˅˕; 
 

- ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ: 

 ∇ʢʛʝ = ͷͲͺ,ʹ͵ ˏ; 
 

 - ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 

 

 ܸ˒ ˑˎˈˊː˞ˌ = ͵,Ͷͷ ˍˏଷ; 
 

 Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɪɢɫɭɧɨɤ 2.3): 
 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (90%) 

504,00

506,00

508,00

510,00

512,00

514,00

516,00

518,00

УʺО = ϱϬϴ,Ϯϯ ̥

ʻʿУ = ϱϭϲ,ϬϬ ̥

Z̏̍, ̥

t,

̥е̶̭́
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2.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ 
ɝɨɞɭ 

 

 ɐɟɥɶɸ ɞɚɧɧɨɝɨ ɪɚɫɱёɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɢɥɭɱɲɟɣ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫ ɜɵɹɜɥɟɧɢɟɦ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɜɵɪɚɛɨɬɤɢ. ȼɵɱɢɫɥɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɩɨ ɩɪɢɧɰɢɩɭ ɪɚɫɱёɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ ɩɨ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
 ɋɪɚɛɨɬɤɭ – ɧɚɩɨɥɧɟɧɢɟ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ: 

1. Ɋɚɛɨɬɚ ȽЭɋ ɫ ɦɨɳɧɨɫɬɹɦɢ, ɪɚɜɧɵɦɢ ɦɨɳɧɨɫɬɹɦ, ɩɪɢɧɹɬɵɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 

2. Ɋɚɛɨɬɚ ȽЭɋ ɩɨ ɩɪɟɠɧɟɦɭ ɭɪɨɜɧɸ ɜ ɪɚɫɱёɬɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɜɬɨɪɨɣ ɫɩɨɫɨɛ ɜ ɤɨɬɨɪɨɦ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɨɥɶɲɟ. 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ – 1,22 ɦɥɪɞ. ɤȼɬ∙ɱ. 
 

2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ȽЭɋ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɂɄɇ ɞɥɹ ɷɬɢɯ ɦɟɫɹɰɟɜ. Ɍɚɤ ɤɚɤ ɂɄɇ ɞɥɹ ɫɨɫɟɞɧɢɯ ɦɟɫɹɰɟɜ ɫɯɨɠɢ, 
ɬɨ ɦɵ ɫ ɧɟɤɨɬɨɪɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ ɫɱɢɬɚɟɦ ɢɯ ɨɞɢɧɚɤɨɜɵɦɢ. Ɂɧɚɱɢɬ ɞɥɹ ɞɟɤɚɛɪɹ 
ɢ ɹɧɜɚɪɹ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɨɞɧɚ ɂɄɇ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɱɢɬɚɬɶ ɫɭɬɨɱɧɭɸ 
ɜɵɪɚɛɨɬɤɭ ȽЭɋ ɩɪɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 
 Э˔˖˕X୍୍ = ˆܰ˃˓X୍୍ ∙ ʹͶ = ͳͻ͹ ∙ ͳͲ଺ ∙ ʹͶ = Ͷ,͹ʹͺ  ˏˎː ˍʑ˕ ∗ ˚;         (2.14) 

 

ɉɨɥɭɱɟɧɧɭɸ ɫɭɬɨɱɧɭɸ ɜɵɪɚɛɨɬɤɭ ɨɬɤɥɚɞɵɜɚɟɦ ɧɚ ɂɄɇ. ɑɚɫɬɶɸ 
ɦɨɳɧɨɫɬɢ ɩɨɤɪɨɟɦ ɩɢɤɢ ɧɚɝɪɭɡɤɢ, ɞɪɭɝɨɣ ɱɚɫɬɶɸ ɛɭɞɟɦ ɩɨɤɪɵɜɚɬɶ ɛɚɡɭ 
ɧɚɝɪɭɡɤɢ. ɉɪɢ ɩɨɤɪɵɬɢɢ ɩɢɤɨɜ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɫɨɫɬɚɜɢɬ: 
  ˓ܰ˃˄ ˒ˍ = ͺʹ ʛʑ˕,  
 

Ɇɨɳɧɨɫɬɶ ɩɨɤɪɵɬɢɹ ɛɚɡɵ ɧɚɝɪɭɡɤɢ ɫɨɫɬɚɜɢɬ:   

          ˓ܰ˃˄ ˄ = ͳ͵ͷ ʛʑ˕. 
 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ: 

 ˓ܰ˃˄ = ˓ܰ˃˄ ˒ˍ + ˓ܰ˃˄ ˄ = ͺʹ + ͳ͵ͷ = ʹͳ͹ ʛʑ˕;          (2.15) 

 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ȽЭɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ˖ܰ˔˕ = ˓ܰ˃˄ + ˓ܰˈˊ,              (2.16) 

 

ɝɞɟ ˓ܰ˃˄ − ɦɨɳɧɨɫɬɶ, ɪɚɫɫɱɢɬɚɧɧɚɹ ɢɡ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ,  
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˓ܰˈˊ −ɪɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ȽЭɋ. 
 

Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ˓ܰˈˊ = ˓ܰˈˏ + ˃ܰ˅˃˓ + ːܰ˃ˆ˓,             (2.17) 

 

ɝɞɟ  ˓ܰˈˏ −ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ, 
 ˃ܰ˅˃˓ − ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0, ɬɚɤ 
ɤɚɤ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴёɦ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ːܰ˃ˆ˓, −ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ. Ⱦɥɹ ɧɟɢɡɨɥɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ  ːܰ˃ˆ˓ 

ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 2% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɩɨɬɪɟɛɥɹɟɦɨɣ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ.  
 

Ɋɚɫɱёɬ ːܰ˃ˆ˓ ɜɫɟɯ ɬɪёɯ ɫɬɚɧɰɢɣ: 

 ːܰ˃ˆ˓ Σ =  ௉̝೘˓𝑎ೣଵ଴଴ ∙ ʹ = ଷଶ଴଴ଵ଴଴ ∙ ʹ = ͸Ͷ ʛʑ˕;           (2.18) 

 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɬɫɹ ɤɚɤɚɹ ɱɚɫɬɶ  ːܰ˃ˆ˓ ɢɞёɬ ɬɨɥɶɤɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ȽЭɋ,  ˓ܰ˃˄  Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɫɨɫɬɚɜɥɹɟɬ 16,5% ɨɬ  ˓ܰ˃˄ Σ   ɜɫɟɯ ȽЭɋ ɊȾɍ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɢ ːܰ˃ˆ˓ ˒˓ˑˈ˕ˋ˓˖ˈˏˑˌ ˔˕˃ː˙ˋˋ: 

 

ːܰ˃ˆ˓ = ேː˃ˆ˓ Σଵ଴଴ ∙ ͳ͸,͹ = ଺ସଵ଴଴ ∙ ͳ͸,ͷ = ͳͲ,͸ ʛʑ˕.          (2.19) 

 ˖ܰ˔˕ = ˓ܰ˃˄ + ˓ܰˈˊ = ˓ܰ˃˄ + ˓ܰˈˏ + ˃ܰ˅˃˓ + ːܰ˃ˆ˓, = ʹͳ͹ + Ͳ + Ͳ + ͳͲ,͸ = = ʹʹͺʛʑ˕.                    (2.20) 

 

2.3 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 

 

2.3.1 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ Хɚɤɚɫɫɤɨɝɨ ɊȾɍ 

  

 ɉɨ ɞɚɧɧɵɦ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɬɚɛɥɢɰɚ Ȼ.4), ɦɨɳɧɨɫɬɟɣ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɩɪɢɥɨɠɟɧɢɟ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.3), ɫɬɪɨɢɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ (ɩɥɚɤɚɬ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ»). 
 

2.3.2 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ Хɚɤɚɫɫɤɨɝɨ ɊȾɍ 

 

 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BC%D0%B0_(%D0%B1%D1%83%D0%BA%D0%B2%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BC%D0%B0_(%D0%B1%D1%83%D0%BA%D0%B2%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B3%D0%BC%D0%B0_(%D0%B1%D1%83%D0%BA%D0%B2%D0%B0)
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˃ܰ˅˃˓ − ˓˃˅ˈː ͺ% ˇˎˢ ˅˔ˈ˘ ˔˖˜ˈ˔˕˅˖ˡ˜ˋ˘ ˠˎˈˍ˕˓ˑ˔˕˃ː˙ˋˌ ˑ˕ ˓ܰ˃˄ ːܰ˃ˆ˓ − ˓˃˅ˈː ʹ% ˇˎˢ ˅˔ˈ˘  ˠˎˈˍ˕˓ˑ˔˕˃ː˙ˋˌ ˑ˕ ˓ܰ˃˄. 
 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ: 

ܨ˓  ˈˏʒЭʠ = ேʒЭʠ˖˔˕଺ ,                (2.21) 

 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɌЭɋ: 

ܨ˓  ˈˏʡЭʠ = ேʡЭʠ˖˔˕ସ + ேʡЭʠ˖˔˕ଶ .              (2.22) 

 

 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞёɧ ɜ ɬɚɛɥɢɰɟ 
2.4 ɢ ɧɚ ɩɥɚɤɚɬɟ «ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ 
Ⱥɛɚɤɚɧ». 
 

Ɍɚɛɥɢɰɚ 2.4 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ ɜ ɦɚɥɨɜɨɞɧɨɦ 
ɝɨɞɭ 

            Ɇɟɝɚɜɚɬɬ 
 ɋɭɳ ȽЭɋ ɉɪɨɷɤɬ ȽЭɋ ɌЭɋ 

Ɇɟɫ. Nɪɚɛ, 
Ɇȼɬ 

Nɚɪ, 
Ɇȼ

ɬ 

Nɧɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɪ, 
Ɇȼɬ 

Nɧɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

Nɪɚɛ, 
Ɇȼɬ 

Nɚɪ, 
Ɇȼɬ 

Nɧɪ, 
Ɇȼɬ 

Nɪɟɦ, 
Ɇȼɬ 

1 1425 114 29 0 217 0 5 0 1719 138 34 0 

2 1382 111 28 0 170 0 3 0 1707 137 34 0 

3 1325 106 27 0 60 0 1 0 1604 128 32 0 

4 1096 88 22 0 60 0 1 0 1872 150 37 0 

5 896 72 18 0 130 0 3 0 1589 127 32 244,5 

6 828 66 17 0 135 0 3 0 1459 117 29 400 

7 820 66 16 0 140 0 3 0 1461 117 29 400 

8 923 74 18 0 145 0 3 0 1583 127 32 244,5 

9 1056 84 21 0 150 0 3 0 1796 144 36 0 

10 1310 105 26 261 60 0 1 44 1609 129 32 0 

11 1375 110 28 0 175 0 4 0 1694 136 34 0 

12 1425 114 29 0 217 0 5 0 1718 137 34 0 
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 3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 

3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

 ɐɟɥɶɸ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɬɭɪɛɢɧɵ, ɭɱɢɬɵɜɚɹ 
ɮɚɤɬɨɪɵ: ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ, ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ, ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ. 

ȼɵɱɢɫɥɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɫɯɨɞɹ ɢɡ ɤɪɢɜɵɯ ɫɜɹɡɟɣ 
ɨɬɦɟɬɨɤ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 ܳʒЭʠ = ே˖˔˕௞𝑁∙ுʒЭʠ,                 (3.1)

  

ɝɞɟ ˖ܰ˔˕ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ; 

 ݇ே – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 

 .ʒЭʠ – ɧɚɩɨɪ ɧɚ ȽЭɋ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ)ܪ 
 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ: 

 

 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ுʒЭʠு˓ ,                (3.2) 

 

ɝɞɟ  ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ȽЭɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ 
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

 ;ʒЭʠ – ɧɚɩɨɪ ɧɚ ȽЭɋܪ 

 ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ – ˓ܪ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱёɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ. 
 

 Ⱦɚɧɧɵɟ ɪɚɫɱёɬɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɡɚɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɭ 3.1. 
 

Ɍɚɛɥɢɰɚ – 3.1 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɥɟɬɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ ܳː˄, ˏ ଷ ˔⁄  ܼː˄, ɦ ܪʜʞʢ, ɦ ܪʢʛʝ, ɦ ܪ௭˅˄ଵ, ɦ H, ɦ Q, ˏ ଷ ˔⁄  H, ɦ Q, ˏ ଷ ˔⁄  

0 463,98 49,92 42,15 45,50 46,20 574 41,50 639 

200 465,28 48,62 40,85 44,20 45,1 588 40,4 622 

400 466,56 47,34 39,57 42,92 44,70 593 40,25 620 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ 
ɥɟɬɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱёɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ ܳː˄, ˏ ଷ ˔⁄  ܼː˄, ɦ ܪʜʞʢ, ɦ ܪʢʛʝ, ɦ ܪ௭˅˄ଵ, ɦ H, ɦ Q, ˏ ଷ ˔⁄  H, ɦ Q, ˏ ଷ ˔⁄  

800 469,06 44,84 37,07 40,42 43,90 604 39,95 615 

1000 470,27 43,63 35,86 39,21 43,5 609 39,8 613 

1200 471,47 42,43 34,66 38,01 43,10 615 39,65 610 

1400 472,65 41,25 33,48 36,83 42,7 621 39,5 608 

1600 473,80 40,10 32,33 35,68 42,30 627 39,35 606 

1800 474,94 38,96 31,19 34,54 41,9 633 39,2 603 

2000 476,06 37,84 30,07 33,42 41,85 633 39,05 601 

2200 477,16 36,74 28,97 32,32 41,8 634 38,9 599 

2400 478,24 35,66 27,89 31,24 41,70 636 38,75 597 

2600 479,30 34,60 26,83 30,18 41,75 635 38,7 596 

2800 480,34 33,56 25,79 29,14 41,65 637 38,6 594 

3000 481,37 32,53 24,76 28,11 41,50 639 38,35 590 

 

ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.1 ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 
(ɪɢɫɭɧɨɤ 3.1). 

 

 
Ɋɢɫɭɧɨɤ 3.2 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 

ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɟɥɢɱɢɧɵ: 

 ܳ௠௔௫ = ͸͵ͻ ˏଷ ˔⁄ ; ܳ௠𝑖௡ = ͸Ͳ ˏଷ ˔⁄ ˚˔˃˓ܪ ; = Ͷͳ,ͷͲ ˏ; 
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35,00
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45,00
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ʻ̌по̬̦̼е ̵̬̌̌кте̛̬̭т̛к̛ п̛̬ H̦пу ʻ̌по̬̦̼е ̵̬̌̌кте̛̬̭т̛к̛ п̛̬ Hу̥о
ʻ̌по̬̦̼е ̵̬̌̌кте̛̬̭т̛к̛ п̛̬ Hz̭̬̏̍ О̛̬̦̐̌че̛̦́ по ̐е̦е̬̌то̬у
О̛̬̦̐̌че̛̦е по ту̛̬̦̍е О̛̬̦̐̌че̛̦́ по ̛̭̦̌т̬̦̌о̥у попу̭ку

H, ̥

Q, ̥3/̭
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௠௔௫ܪ = Ͷͻ,ͶͲ ˏ; ܪ௠𝑖௡ = ͵ͺ,͵ͷ ˏ; ு೘𝑖೙ு೘𝑎ೣ = ଷ଼,ଷହସଽ,ସ଴ = Ͳ,͹͹͸. 

 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɧɚɩɨɪɭ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 
ɉɨɞɯɨɞɹɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɨɜ ɉɅ50 ɢ ɉɅȾ50 – ȼ60 ɫ ɤɚɬɚɥɨɠɧɵɦɢ 
ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɢɜɟɞёɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
 

Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ 
Ɍɢɩ ɬɭɪɛɢɧɵ 

ɉɅ50 - ȼ ɉɅȾ50 - ȼ60 

Hɩɪɟɞ,  ɦ 50 50 

Hmin/Hmax 0,5 0,5 

nI’ɨɩɬ,  ɨɛ/ɦɢɧ 113 116 

QI’opt,  ɥ/ɫ 1100 1000 

ηɦ  opt 0,910 0,916 

QI’max,  ɥ/ɫ 1650 1500 

σ(QI’max) 0,60 0,,60 

D1  ɦɨɞ, ɦ 0,350 0,460 

Hɦɨɞ,  ɦ 5 12 

tɦɨɞ,  ɋɨ 16 21 

Ȟɦɨɞ 1,114 0,988 

 

Ⱦɥɹ ɛɨɥɟɟ ɨɛɨɫɧɨɜɚɧɧɨɝɨ ɜɵɛɨɪɚ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɩɨɥɧɹɟɦ 
ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: 

 

 𝜂ʡ = ͳ − ሺͳ − 𝜂ʛ ʝሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ),   (3.3) 

 

ɝɞɟ 

 𝜂ʛ ʝ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 

 ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ – ߝ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; 

 ;ଵ ʛ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵܦ 

 ;ଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦܦ 

 ;ʛ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟܪ 
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 ;ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ – ˓ܪ 

 ʜ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣߥ 
ɝɢɞɪɨɬɭɪɛɢɧɵ; 

 ʛ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣߥ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 

 

Ⱦɥɹ ɩɨɜɨɪɨɬɧɨ - ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ 
ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 

ߝ  = Ͳ,͹ͷ.  

 

Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɩɪɢ 
ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ.  

ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɟɤɢ Ⱥɛɚɤɚɧ: 

 

ʜݐ  = ͸ ℃.     

 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɨɩɪɟɞɟɥɹɟɦ ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ 
ɜɹɡɤɨɫɬɢ: 
 

ʜߥ  = ͳ,͵.    

 

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

 𝜂ˆ ˔˓ = Ͳ,ͻ͹.    

 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 

 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,   (3.8) 

 

ɝɞɟ 𝜂ˆ ˔˓ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ ɢɡ ɜɵɪɚɠɟɧɢɹ. 

 

 ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
 

˃′ݖ  = ˖ܰ˔˕ܰ′˃ , 
 

  (3.9) 

 

ɝɞɟ ܰ′˃ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɢɡ ɮɨɪɦɭɥɵ (3.8). 
 

Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 
ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ, ɩɨɫɥɟ ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ 
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ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, 
ɱɬɨɛɵ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 

 ݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ , 
 

(3.10) 

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

 ∆ - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ 
ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ. 
 

ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 
ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɨ 
ɢɡɜɟɫɬɧɨɦɭ ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ. 

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

 

 ݊′ூ = ݊˔ ∙ ܪ√ଵܦ ∙ ∆, 
 

(3.11) 

ɝɞɟ ݊˔ – ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 .௠𝑖௡ܪ ɢ ˓ܪ ,௠௔௫ܪ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ – ܪ 

 

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 

 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓. 
 

(3.12) 

ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ (3.12) ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 
ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂ʡ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  
ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɢ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, ɩɨɫɱɢɬɚɧɧɵɟ ɩɨ 
ɮɨɪɦɭɥɟ (3.11). 
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Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆, 
 

(3.13) 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɹɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.12), ɫ ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. 

 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ: 

௦ܪ  = ͳͲ,͵͵ − ∆ʜʐ ˓ଽ଴଴ − 𝜎ܪ˓ − ͳ,ͷ           (3.14) 

 

ɝɞɟ 𝜎 – ɤɚɜɢɬɚɰɢɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɧɚɯɨɞɢɬɫɹ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ. 
 

ɋɨɩɨɫɬɚɜɢɦ ɪɚɡɥɢɱɧɵɟ ɝɢɞɪɨɬɭɪɛɢɧɵ ɢ ɜɵɛɟɪɟɦ ɧɚɢɥɭɱɲɢɣ ɜɚɪɢɚɧɬ. ɉɪɢ 
ɫɪɚɜɧɟɧɢɢ ɬɭɪɛɢɧ ɭɱɢɬɵɜɚɟɦ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɡɧɚɱɟɧɢɟ ɄɉȾ, 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɬɨɱɤɢ ɨɩɬɢɦɭɦɚ ɄɉȾ ɧɚ Ƚɍɏɟ, ɧɚɥɢɱɢɟ ɩɨɞɯɨɞɹɳɟɝɨ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɬɭɪɛɢɧ, ɧɚɢɦɟɧɶɲɟɟ ɤɨɥ-ɜɨ ɝɢɞɪɨɬɭɪɛɢɧ, ɫ 
ɰɟɥɶɸ ɭɜɟɥɢɱɟɧɢɹ ɄɉȾ, ɭɦɟɧɶɲɟɧɢɹ ɫɬɨɢɦɨɫɬɢ, ɛɵɫɬɪɨɝɨ ɦɨɧɬɚɠɚ, ɚ ɡɧɚɱɢɬ 
ɛɵɫɬɪɨɝɨ ɧɚɱɚɥɚ ɨɤɭɩɚɟɦɨɫɬɢ, ɫɨɤɪɚɳɟɧɢɸ ɱɢɫɥɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ.  Ⱥɧɚɥɢɡɢɪɭɹ 
ɬɚɛɥɢɰɵ B.1 – B.2 ɩɪɢɥɨɠɟɧɢɹ B, ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɫɬɚɧɰɢɢ ɩɨɞɯɨɞɢɬ ɩɨ 
ɩɚɪɚɦɟɬɪɚɦ 2 ɬɭɪɛɢɧɵ ɉɅ50 – ȼ – 315 ɢ ɉɅȾ 50 – ȼ60 – 425. ɉɨɥɚɝɚɹɫɶ ɧɚ 
ɤɚɬɚɥɨɝ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɢɦɟɟɬɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɬɨɥɶɤɨ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ 50 
– ȼ60 – 425. ȿё ɢ ɛɭɞɟɦ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ. 

 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢɯ ɩɪɨɬɨɱɧɚɹ ɱɚɫɬɶ 

 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ 
ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

 ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

 ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 

 

 ℎ = ʹ,͵ ∙ ଵܦ = ʹ,͵ ∙ Ͷ,ʹͷ = ͻ,͹͹ͷ ˏ.            (3.15)  
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Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 

 

˘˅.ˍ.˔ܦ  = ͳ,Ͷ͵ ∙ ଵܦ = ʹ,͹ ∙ Ͷ,ʹͷ = ͳͳ,Ͷ͹ͷ ˏ.          (3.16) 

  

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

 

 𝜑˔ˍ = ͵Ͷͷ°        

 

ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

 

˒˔ܤ  = Ͷ,ͳͶͷ ∙ ଵܦ = Ͷ,ͳͶͷ ∙ Ͷ,ʹͷ = ͳ͹,͸ͳ ˏ.          (3.17)  

 

Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 

 

ܮ  = Ͷ,ͷ ∙ ଵܦ = Ͷ,ͷ ∙ Ͷ,ʹͷ = ͳͻ,ͳʹͷ ˏ.           (3.18)  

 

ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 

 

ଵܤ  = ʹ,ͷͳͶ ∙ ଵܦ = Ͷ,ͳͶͷ ∙ Ͷ,ʹͷ = ͳͲ,͸ͺ ˏ.               (3.19)  

 

Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 

 

˛ܦ  = ͺ,ͳͳ ˏ. 
  

ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ ɲɢɪɢɧɚ ɡɞɚɧɢɹ ȽЭɋ: 

 

′ʒЭʠܤ  = ˛ܦ + ͹,͸ = ͺ,ͳͳ + ͳ͹,͵ͷ = ʹͷ,Ͷ͸ ˏ.          (3.20)  

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 

 

ˊˏܤ  = ʹ͸ ˏ.   

 

ɉɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 

 

ˊˏܪ  = ʹͳ,͸ ˏ.                
 

3.2.2 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 

 ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʑ˔˕ = ܾଵ + ʹ ∙ ℎଵ,               (3.21) 

 

ɝɞɟ ɜɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
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ܾଵ = Ͳ,͵ͷ ∙ ଵܦ + Ͳ,Ͳʹ,              (3.22) 

 

ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɩɪɢɦɟɦ ɩɨ ɝɪɚɮɢɤɭ: 

 𝜗˅˘ = ͸ ˏ ˔⁄ . 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 

 ܳ଴ = ேଽ,଼ଵ∙ு೛∙𝜂೚೙೘,               (3.23) 

 

ɝɞɟ N- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɭɪɛɢɧɵ, 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொ𝑇∙𝜑ଷ଺଴ ,                (3.24) 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘                (3.25) 

 

Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

˘˅݌  = √ி˅ ˘గ ,                (3.26) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɬɭɪɛɢɧɵ ɞɨ ɰɟɧɬɪɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܴ˅˘ = ܽ˅˘ +  (3.27)               ˘˅݌

 

Ɂɧɚɱɟɧɢɟ 𝜑̝ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 𝜑̝ = ܽ − √ܽଶ −  ଶ              (3.28)݌

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ (ɬɚɛɥɢɰɚ B.3 ɩɪɢɥɨɠɟɧɢɹ B). 

 ɇɟɞɨɫɬɚɸɳɢɣ ɭɱɚɫɬɨɤ, ɭɠɟ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ, ɩɥɚɜɧɨ ɩɪɨɞɥɹɟɦ ɞɨ 
0° ɢ ɩɨɥɭɱɚɟɦ ɡɚɜɢɫɢɦɨɫɬɶ R=f(𝜑). Ɂɚɜɢɫɢɦɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.2. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɋɚɞɢɭɫɵ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 3.2 ɨɩɪɟɞɟɥɢɦ ɡɧɚɱɟɧɢɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɪɚɞɢɭɫɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɭɝɥɚɦ. ȼɫɟ ɨɩɪɟɞɟɥёɧɧɵɟ ɡɧɚɱɟɧɢɹ ɢ 
ɡɧɚɱɟɧɢɹ ɤɪɭɝɥɵɯ ɪɚɞɢɭɫɨɜ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 3.3. 

 

Ɍɚɛɥɢɰɚ 3.3 – ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɉɚɪɚɦɟɬɪɵ ɞɥɹ ɷɥɥɢɩɬɢɱɟɫɤɨɝɨ ɫɟɱɟɧɢɹ 

ϕ P, ɦ a, ɦ R, ɦ ϕ p2, ɦ p1, ɦ R, ɦ 

345 3,46 6,71 10,17 150 2,096 

2,07 

7,27 

330 3,36 6,61 9,97 135 1,906 6,96 

315 3,26 6,50 9,76 120 1,748 6,7 

300 3,16 6,39 9,55 105 1,558 6,39 

285 3,05 6,28 9,33 90 1,369 6,08 

270 2,95 6,16 9,11 75 1,137 5,7 

255 2,84 6,04 8,89 60 0,887 5,29 

240 2,73 5,92 8,66 45 0,649 4,9 

225 2,62 5,80 8,42 30 0,380 4,46 

210 2,51 5,67 8,18 15 -0,059 3,74 

195 2,39 5,54 7,93 0 -0,614 2,83 

180 2,27 5,40 7,67 - - - - 

165 2,15 5,25 7,40 - - - - 

 

 ɉɨ ɞɚɧɧɵɦ ɪɚɫɱёɬɚɦ ɫɬɪɨɢɦ ɫɩɢɪɚɥɶɧɭɸ ɤɚɦɟɪɭ, ɩɪɟɞɫɬɚɜɥɟɧɧɭɸ ɧɚ 

ɪɢɫɭɧɤɟ 3.3. 
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Ɋɢɫɭɧɨɤ 3.3 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ 

 

3.2.3 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
ȽЭɋ. Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
ɬɭɪɛɢɧ (ɧɚɩɪɢɦɟɪ, ɫɟɪɜɨɦɨɬɨɪɨɜ ɇȺ). 

Ɇɇɍ ɫɨɫɬɨɢɬ ɢɡ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ ɤɨɬɥɚ ɢ ɫɥɢɜɧɨɝɨ ɛɚɤɚ.  
Ʉɨɬɟɥ ɧɚ ɨɞɧɭ ɬɪɟɬɶ ɡɚɩɨɥɧɟɧ ɦɚɫɥɨɦ ɢ ɧɚ ɞɜɟ ɬɪɟɬɢ – ɜɨɡɞɭɯɨɦ ɩɨɞ 

ɞɚɜɥɟɧɢɟɦ. ɇɚ ɫɥɢɜɧɨɦ ɛɚɤɟ ɫɦɨɧɬɢɪɨɜɚɧɵ ɦɚɫɥɨɧɚɫɨɫɧɵɟ ɚɝɪɟɝɚɬɵ, 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɨɩɨɥɧɹɸɳɢɟ ɡɚɩɚɫɵ ɦɚɫɥɚ ɜ ɤɨɬɥɟ. 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ Ɇɇɍ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɴɟɦɨɦ ɦɚɫɥɨɜɨɡɞɭɲɧɨɝɨ 
ɤɨɬɥɚ, ɡɚɜɢɫɹɳɟɝɨ ɨɬ ɫɭɦɦɚɪɧɨɝɨ ɨɛɴɟɦɚ ɫɟɪɜɨɦɨɬɨɪɨɜ, ɨɛɫɥɭɠɢɜɚɟɦɵɯ ɨɞɧɨɣ 
Ɇɇɍ. 

Ɉɩɪɟɞɟɥɹɟɦ ɦɚɫɥɨɧɚɩɨɪɧɭɸ ɭɫɬɚɧɨɜɤɭ Ɇɇɍ 2,5/1-40-4-2. 

 

3.2.4 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ЭȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅȾ, ɬɨ ɜɵɛɢɪɚɟɦ ЭɄȽɊ (ɞɥɹ ȽȺ ɫ 
ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ . 
ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ЭȽɊɄ-100-4. 
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3.2.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ȼɵɛɨɪ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢɫɯɨɞɢɬ ɢɡ ɡɧɚɱɟɧɢɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɢ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɬɭɪɛɢɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɨɞ ɷɬɢ ɩɚɪɚɦɟɬɪɵ ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-660/165-32.
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4 Эɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

 4.1 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɫɯɟɦɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ ȽЭɋ: 

1. ɇɚɞёɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 

2. Ɇɚɧёɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 

4. Эɤɨɧɨɦɢɱɧɨɫɬɶ 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞёɠɧɨɫɬɢ, ɦɚɧёɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞёɠɧɨɫɬɢ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ 
ɫɢɬɭɚɰɢɣ. 

ɉɨ ɤɚɪɬɟ-ɫɯɟɦɟ ɪɚɡɦɟɳɟɧɢɹ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɨɞɫɬɚɧɰɢɣ ɛɵɥɨ 
ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɛɥɢɠɚɣɲɟɣ ɹɜɥɹɟɬɫɹ ɩɨɞɫɬɚɧɰɢɹ «Ⱥɛɚɡɚ» 220 ɤȼ. 

ɉɨ ɭɫɥɨɜɢɹɦ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɯɟɦɚ ɫ ɟɞɢɧɢɱɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ ɞɥɹ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ. 

ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ȽЭɋ ɞɨɥɠɧɚ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱёɬɨɦ ɨɛɟɫɩɟɱɟɧɢɹ 
ɟё ɧɚɞёɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 

Эɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɜɵɩɨɥɧɟɧɚ ɫ ɨɞɧɢɦ 
ɧɚɩɪɹɠɟɧɢɟɦ 0,4 ɤȼ. 

ɉɪɨɟɤɬ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɜɵɩɨɥɧɹɟɬ ɜɫɟ ɬɪɟɛɨɜɚɧɢɹ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ 
ɈȺɈ «ɊɭɫȽɢɞɪɨ» [1]. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [2] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ 
Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

- ɨɬ ɩɨɞɫɬɚɧɰɢɢ «Ⱥɛɚɡɚ» 220 ɤȼ; 

 - ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
 ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
4.1. 
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Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ 

 

4.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

4.2.1 Ƚɥɚɜɧɵɟ ɩɨɜɵɲɚɸɳɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 S˓˃˔˚ = ʟʒ ːˑˏ−ʟ˔.ː.c୭sφʒ = ହ଻−଴,ହ଻଴,଼ = ͹Ͳ,ͷ ʛʑ ∙ ʏ ,             (4.1) 

 

ɝɞɟ P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 80000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 80000/220 Sːˑˏ, ɆȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

80 242 10,5 11 320 105 0,6 

 

 4.2.2 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
1% ɨɬ Sʒ ːˑˏ: 

 S˔.ː. = Ͷ ∙ Ͳ,Ͳͳ ∙ ୔ʒ ːˑˏc୭sφʒ = Ͷ ∙ Ͳ,Ͳͳ ∙ ହ଻଴,଼ = ʹͺͷͲ ˍʑ ∙ ʏ.               (4.2) 

 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː. 
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ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɊɨɫЭɧɟɪɝɨɌɪɚɧɫ - ɋɜɟɪɞɥɨɜЭɥɟɤɬɪɨ» ɜɵɛɢɪɚɸɬɫɹ ɞɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɅ-1600/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁɅ-1600/10 Sːˑˏ, ɤȼȺ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

1600 10,5 0,4 5,5 16 3,4 0,7 

 

4.3 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ  
 

4.3.1 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 S∑ = nˆ ∙ ቀ୔ˆ−୔˔ːc୭sφˆ ቁ;                                                                  (4.3) 

 S∑ = Ͷ ∙ (ͷ͹ − Ͳ,ͷ͹Ͳ,ͺ ) = ʹͺʹ,ͳͷ ʛʑ ∙ ʏ. 
 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Sˇˑ˒ = ୔˒˓ˈˇc୭sφc = ଵ଴଴଴,଼ = ͳʹͷ ʛʑ ∙ ʏ .                                         (4.4) 

 

ɑɢɫɥɨ ɥɢɧɢɣ 220 ɤȼ: 
 nˎ = S∑Sˇˑ˒.∙௞ = ଶ଼ଶ,ଵହଵଶହ∙ଵ,ସ ≈ ʹ.                                 (4.5) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = ʹ + ͳ = ͵. 

 I˓˃˄ = S∑୬ˎ∙√ଷ∙Uːˑˏ = ଶ଼ଶ,ଵହଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹͶ͸ ˍʏ.             (4.6) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,ʹͶ͸ = Ͳ,ʹͺͶ ˍʏ,                   (4.7) 

 

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

 



36 

 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɉɍЭ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ 
– 240/39. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. Ⱦɨɩɭɫɬɢɦɵɣ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 

 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 I˒.˃˅ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ଶ଼ଶ,ଵହଶ∙√ଷ∙ଶଶ଴ = Ͳ,͵͹Ͳ ˍʏ.             (4.8) 

 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 
ɧɚɝɪɟɜɚ.  
 

Ɍɚɛɥɢɰɚ 4.3 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 240/39 
ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܴ଴, ʝˏ/ˍˏ ܺ଴, ʝˏ/ˍˏ ܾ଴, ʠˏ/ˍˏ 

1 0,121 0,435 ʹ,͹ͷ ∙ ͳͲ−ସ 

 

4.3.2 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 8 (4 ȼɅЭɉ 220 ɤȼ, 4 ɛɥɨɤɚ). ɉɪɢ ɞɚɧɧɨɦ 
ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɜɹɡɢ ɫ ɧɚɥɢɱɢɟɦ 
ɩɨɬɪɟɛɢɬɟɥɟɣ I ɤɚɬɟɝɨɪɢɢ (ɚɥɸɦɢɧɢɟɜɵɣ ɡɚɜɨɞ), Ɋɍ ɜɵɛɢɪɚɟɦ ɜɚɪɢɚɧɬ ɞɜɟ 
ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɯ 
ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɭɸ ɩɨɬɟɪɸ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɩɥɚɧɨɜɨɦ ɜɵɜɨɞɟ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɢɡ ɪɚɛɨɬɵ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ-220 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2.  

 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ Ɋɍȼɇ 220 ɤȼ 

 

 4.4 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪёɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɭ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ RastrWin 

 

 4.4.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

ɉɟɪɟɞ ɬɟɦ ɤɚɤ ɩɪɢɫɬɭɩɢɬɶ ɤ ɪɚɫɱёɬɭ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin, 
ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɧɟɤɨɬɨɪɵɟ ɩɚɪɚɦɟɬɪɵ. 
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ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 

 

 ܺˆ = ܺ ′̂′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ͳͻ ∙ ଵ଴,ହమ଼଴ = Ͳ,ʹ͸ͳ ʝˏ;             (4.9) 

 ܺ˕ = ௎ˍ∙௎ːˑˏమଵ଴଴∙ௌːˑˏ = ଵଵ∙ଶସଶమଵ଴଴∙଻ଵ,ଶହ = ͺͲ,ͷ͵ ʝˏ;            (4.10) 

 

ɉɚɪɚɦɟɬɪ ɫɟɬɢ: 
 ܺ௖ = ௎ːˑˏమௌˍˊ = ଶଶ଴మଵହ଴ = ͵ʹʹ,͹ ʝˏ;                   (4.11) 

ˆܧ  = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͸ͷ ˍʑ             (4.12) 

 

 

ɉɚɪɚɦɟɬɪɵ ɅЭɉ: 

௟ݎ  = ௥బ˖ˇ∙೗௡ = ଴,ଵଶଵ∙଼ଷ = Ͳ,͵ʹ͹ ʝˏ;                      (4.13) 

௟ݔ  = ௫బ˖ˇ∙೗௡ = ଴,ସଷହ∙଼ଷ = ͳ,ͳ͸ ʝˏ;                      (4.14) 

  

 4.4.2 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
RastrWin 

 

 ɉɪɢɦɟɪ ɪɚɫɱёɬɚ ɢ ɡɚɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɬɨɱɤɢ ɬɪёɯɮɚɡɧɨɝɨ 
ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ 220 ɤȼ, ɬɪёɯɮɚɡɧɨɝɨ ɄɁ 
ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.4 – 4.9. 

 

Ɍɚɛɥɢɰɚ 4.4 – Ɂɚɞɚɧɢɟ ɭɡɥɨɜ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ «ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ» 
Ɍɢɩ № ɭɡɥɚ ɇɚɡɜɚɧɢɟ ːܷˑˏ, ˍʑ 

ɭ 1 ȼ ɫɟɬɶ 220 

ɭ 2 ɇɚ Ɋɍ 220 

ɡɚɤ 3 Ƚ1-Ɍ1 10 

ɡɚɤ 4 Ƚ2-Ɍ2 10 

ɡɚɤ 5 Ƚ3-Ɍ3 10 

ɡɚɤ 6 Ƚ4-Ɍ4 10 

  

Ɍɚɛɥɢɰɚ 4.5 – Ɂɚɞɚɧɢɟ ɜɟɬɜɟɣ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ «ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ» 
Ɍɢɩ № ɧɚɱ. № ɤɨɧ. ɇɚɡɜɚɧɢɟ r, ɨɦ x, ɨɦ Kɬ/r 
ɅЭɉ 1 2 ȼ ɫɟɬɶ-ɇɚ Ɋɍ 0,33 1,16  

Ɍɪ-ɪ 2 3 ɇɚ Ɋɍ-Ƚ1-Ɍ1 0,01 80,53 0,043 

Ɍɪ-ɪ 2 4 ɇɚ Ɋɍ-Ƚ2-Ɍ2 0,01 80,53 0,043 

Ɍɪ-ɪ 2 5 ɇɚ Ɋɍ-Ƚ2-Ɍ2 0,01 80,53 0,043 

Ɍɪ-ɪ 2 6 ɇɚ Ɋɍ-Ƚ2-Ɍ2 0,01 80,53 0,043 
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Ɍɚɛɥɢɰɚ 4.6 – Ɂɚɞɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
«Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦ» 

№ ɚɝɪ. ɇɚɡɜɚɧɢɟ № ɭɡɥɚ x, ɨɦ x2, ɨɦ x0, ɨɦ E, ɤȼ 

1 ɋɢɫɬɟɦɚ 1 323,000 323,000 323,000 220 

2 Ƚɟɧɟɪɚɬɨɪ 1 3 0,294 0,294 0,294 11,865 

3 Ƚɟɧɟɪɚɬɨɪ 2 4 0,294 0,294 0,294 11,865 

4 Ƚɟɧɟɪɚɬɨɪ 3 5 0,294 0,294 0,294 11,865 

5 Ƚɟɧɟɪɚɬɨɪ 4 6 0,294 0,294 0,294 11,865 

 

Ɍɚɛɥɢɰɚ 4.7 – Ɋɚɫɱёɬ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 
№ ɨɩɵɬɚ № ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ 

1 1 3ɮ 2 3,05 

 

Ɍɚɛɥɢɰɚ 4.8 - Ɋɚɫɱёɬ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɋɒ 220 ɤȼ 
№ ɨɩɵɬɚ № ɫɨɫɬ. Ɍɢɩ ɉ 1 I 1, ɤȺ I 2, ɤȺ1 I 0, ɤȺ 

2 1 1ɮ 2 1,28 1,28 1,28 

 

Ɍɚɛɥɢɰɚ 4.9 – Ɋɚɫɱёɬ ɬɪёɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
№ ɨɩɵɬɚ № ɫɨɫɬ. Ɍɢɩ  ɉ 1 I 1, ɤȺ 

3 1 3ɮ 3 47,9 

 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.10. 
 

Ɍɚɛɥɢɰɚ 4.10 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴, ɤȺ 𝑖˖, ɤȺ 

3ɮ 2 3,05 7,76 

1ɮ 2 1,29 3,28 

3ɮ 3 47,90 121,93 

 

 4.4.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
 

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ: 
 Iˆ,ɪɚɛ ୫ax = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ                    (4.14) 

 Iˆ,ɪɚɛ ୫ax = ͳ,Ͳͷ ∙ ଻ଵ,ଶହ√ଷ∙ଵ଴,ହ = Ͷ,ͳͳ ɤȺ;  
 

Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
 Iɪɚɛ ୫ax ሺɊɍȼɇሻ = Sˆ,ɧɨɦ√ଷ∙Uɬ,ɧɨɦ

= ଻ଵ,ଶହ√ଷ∙ଶସଶ = Ͳ,ͳ͸ͻ ɤȺ;          (4.15) 

 

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
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I˓˃˄.௠௔௫ = S∑ሺ୬ˎሻ∙√ଷ∙Uːˑˏ = ଶ଼ଶଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹʹͶ ˍʏ          (4.16) 

  

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

               I˓˃˄.˖˕ˉ = S∑ሺ୬ˎ−ଵሻ∙√ଷ∙Uːˑˏ = ଶ଼ଶଶ∙√ଷ∙ଶଶ଴ = Ͳ,͵͵͸ ˍʏ.          (4.17) 

 

4.4.4 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ Ɋɍ ȼɇ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ 
ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ ɞɚɧɧɵɦ 
ɜ ɤɚɬɚɥɨɝɟ. ȼ ɬɚɛɥɢɰɟ 4.11-4.15 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɩɹɯ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɪɚɧ ȼЭȻ-220 – ɛɚɤɨɜɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɦɩɚɧɢɢ 
"ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ".  ȼɵɤɥɸɱɚɬɟɥɶ ɢɦɟɟɬ ɜɫɬɪɨɟɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 
ɌȼȽ-220.  

 

Ɍɚɛɥɢɰɚ 4.11 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼЭȻ-220 

Uɫɟɬɢɧɨɦ = 220 ɤȼ Uɧɨɦ =220ɤȼ 

Iɪɚɛmax= Ͳ,ͳ͸ͻ ɤȺ Iɧɨɦ =3,15 ɤȺ 

Iɩɨ = 3,05 ɤȺ Iɧɨɦ.ɨɬɤɥ =50 ɤȺ 

iɭ =͹,͹͸ ɤȺ Iɞɢɧ = 125 ɤȺ 

ȼɤ = 0,372 ɤȺ2∙ɫ 
ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͷͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏଶ ∙ ˔ 

 

Ɍɚɛɥɢɰɚ 4.12 – ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɟɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ Ɋɇ 220 

Uɫɟɬɢɧɨɦ = 220 ɤȼ Uɧɨɦ =220ɤȼ 

Iɪɚɛmax= Ͳ,ͳ͸ͻ ɤȺ Iɧɨɦ =2,0 ɤȺ 

iɭ =͹,͹͸ ɤȺ Iɞɢɧ =80 ɤȺ 

ȼɤ = 0,372 ɤȺ2∙ɫ 
ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͵ͳ,ͷଶ ∙ ͵ = ʹͻ͹͹ ˍʏଶ ∙ ˔ 

 

Ɍɚɛɥɢɰɚ 4.13 –  ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌȼȽ-220 ɩɨ ɤɚɬɚɥɨɝɭ U˔ˈ˕ˋ < Uːˑˏ U˔ˈ˕ˋ = ʹʹͲ ˍʑ Uːˑˏ = ʹͶͷ ˍʑ I˓˃˄.ˏ˃˘ < Iːˑˏ I˓˃˄.ˏ˃˘ =  ͳ͸ͻ A Iːˑˏ = ʹͲͲ ʏ Sଶ < Sଶːˑˏ Sଶ = Ͳ,ʹ ʑʏ Sଶːˑˏ = ͷ ʑʏ 
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Ɍɚɛɥɢɰɚ 4.14 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɁɇɈȽ-220 ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ 220 ɤȼ 220 ɤȼ ܵଶ < ܵଶːˑˏ 0,2 ȼȺ 2500 ȼȺ 

 

Ɍɚɛɥɢɰɚ 4.15 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ ɩɪɢɛɨɪɚ Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄЭ-1 Ethernet M-bus 0,5 0,2 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ Ⱥɋ-Ɇ3 Ethernet M-bus 0,5 35 

 

ɋɨɝɥɚɫɧɨ ɉɍЭ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇɩ-220/680/176 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 
 

4.4.5 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 

ȼ ɬɚɛɥɢɰɟ 4.16-4.19 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ ɰɟɩɹɯ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

ȼɵɛɪɚɧ ȼȽȽ-10 - ɝɟɧɟɪɚɬɨɪɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɦɩɚɧɢɢ 

"Эɥɟɤɬɪɨɚɩɩɚɪɚɬ". ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 11. ȼɵɛɪɚɧ 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ-20/12500. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ "Эɥɟɤɬɪɨɳɢɬ - ɋɚɦɚɪɚ". 

 

Ɍɚɛɥɢɰɚ 4.16 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ ȼȽȽ-10 

Uɝɟɧ.ɧɨɦ = 10,5 ɤȼ Uɧɨɦ =12 ɤȼ 

Iɪɚɛmax= ͶͳͳͲ Ⱥ Iɧɨɦ =5000 Ⱥ 

Iɩɨ = 47,90 ɤȺ Iɧɨɦ.ɨɬɤɥ =63 ɤȺ 

iɭ =ͳʹͳ,ͻ͵ ɤȺ iɩɪɟɞ.ɫɤɜ. = 130 ɤȺ 

ȼɤ = 367,11 ɤȺ2∙ɫ 
ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 

 

Ɍɚɛɥɢɰɚ 4.17 – ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɉɁ-20/12500 

Uɫɟɬɢɧɨɦ = 10,5 ɤȼ Uɧɨɦ =20 ɤȼ 

Iɪɚɛmax= ͶͳͳͲ Ⱥ Iɧɨɦ =12500 Ⱥ 

iɭ =ͳʹͳ,ͻ͵ ɤȺ Iɞɢɧ = 410 ɤȺ 

ȼɤ = 350 ɤȺ2∙ɫ 
ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͳ͸Ͳଶ ∙ ͵ = ͹͸ͺͲͲ ˍʏଶ ∙ ˔ 

 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ Ɍɒȼ 15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ȺɥɶɹɧɫЭɧɟɪɝɨ" [15]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜ ɬɚɛɥɢɰɟ 4.18: 
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Ɍɚɛɥɢɰɚ 4.18- ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ Ɍɒȼ 15 ɩɨ ɤɚɬɚɥɨɝɭ 

˔ܷˈ˕ˋ < ːܷˑˏ ˆܷ.ːˑˏ = ͳͲ,ͷ ˍʑ ːܷˑˏ = ͳͷ ˍʑ ˓ܫ ˃˄.ˏ˃˘ < ːܫ ˑˏ ˓ܫ ˃˄.ˏ˃˘ =  ͶͳͳͲ ˍA ːܫ ˑˏ = ͸ͲͲͲ ʏ ܵଶ < ܵଶːˑˏ ܵଶ = Ͳ,ʹ ʑʏ ܵଶːˑˏ = ͵Ͳ ʑʏ 

 

ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ȺɥɶɹɧɫЭɧɟɪɝɨ" [18]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.19: 

 

Ɍɚɛɥɢɰɚ 4.19 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ   
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɁɇɈɅ- 15 ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ 10,5 ɤȼ 15 ɤȼ ܵଶ < ܵଶːˑˏ 0,2 ȼȺ 10 ȼȺ 

 

  ȼ ɰɟɩɢ 10,5 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-10/680/12 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-

ɚɩɩɚɪɚɬ».
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 5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

 5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-660/135-32: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ 
ɦɧɨɝɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ 
ɜɵɜɨɞɚɯ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ-80000/220/10,5: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 

ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ ȽЭɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
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- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ 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); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 

5.2 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

 

5.2.1 ɉɪɨɞɨɥɶɧɨ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ I∆G 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
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. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: ܫʜʝʛ = ͵ͻͳͺ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ:𝜂ʡʡ = ͵ͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,Ͳͷ ∙  ʜ,                                       (5.1)ܫ

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ                                         (5.2)ܫ

 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙  .ʜܫ
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚܭʡ 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 ɪɚɜɟɧ:   
ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                       (5.3)ܫ

 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 
ʛʏʙʠܫ  = ா′̂′௫೏′′ ∙ ʜܫ = ଵ,଴ଶ଴,ଵଽ ∙ ͵ͻͳͺ = ʹͳͲ͵ʹ ሺʏሻ.             (5.4) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.3): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ʹͳͲ͵ʹ = ʹͳͲ͵ ʏ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  >  ூʜʐሺʙʖሻ∙௄ʜூʡ ,                 (5.5) 

ʡܭ  > ʹͳͲ͵ ∙ ʹͶ͹ͺͻ͸ , 
ʡܭ  > Ͳ,Ͳͺͺ,  
 

ɝɞɟ ܭʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  ܫʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.               (5.6) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
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ܤ ൒ ூ∗ʠʟʙʡ = ଴,ଵହ଴,ଷ = Ͳ,ͷ.                (5.7) 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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 

 

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 «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 



46 

 

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 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

 

ɝɞɟ ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ˅−˕– ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʠ˅−ˆ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠ˅−˕ + ʠ˅−ˆ = Ͳ,ͲͲ͹ + Ͳ,ͺʹ + Ͳ,ͲͲͺ + Ͳ,ʹ + Ͳ,ͳ = 

 = ͳ,ͳͶ ˏˍʣ˗˃ˊ˖,                    (5.8) 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺఓబሻʠʡሺఓబሻ+ʠΣ,               (5.9) 

 

ɝɞɟ ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ ଴ ɩɨ ɨɛɦɨɬɤɟ  
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; 
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ʠʡሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 
 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶସଶ√ଷ = Ͷ͸,ͷ͹ ˍʑ,           (5.10) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 10,5 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͵ͳͶ ∙ ͳ,ͳͶ = ͸,Ͷͺ ʏ.        (5.11) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ Ͷ͸ͷ͹Ͳ ∙ ଴,଴଴ଽ଴,଴଴ଽ+ଵ,ଵସ = ͳͺ͵,ͳͷ ʑ.                      (5.12) 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,              (5.13) 

 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳͺ͵,ͳͷͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ , 
 ܷʠʟ ൒ Ͷ,͹͹ ʑ, 

 

ɝɞɟ ʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ 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; ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 

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

 

ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,25 % 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> ɜɵɛɢɪɚɟɬɫɹ: 
 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳͶͲ ʑ.                                                         ሺͷ.ͳͷሻ 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 

 ܷ஼ʟଵ = ͳ,ʹ ∙ ܷʜ݊ʡʜ = ͳ,ʹ ∙ ͳͲͷͲͲͳͲͷͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                         ሺͷ.ͳ͸ሻ 

 

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 ܫ∗ଶ: 
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ଶ∗ܫ = ʜܫଶܫ ,                                                                                                                    ሺͷ.ͳ͹ሻ 

 

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: 
ʓʝʞݐ  = ଶଶ∗ܫܣ ,                                                                                                               ሺͷ.ͳͺሻ 

 

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

Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢݐʛʏʙʠ = ͸ͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͵Ͳ͸ͲͲ = Ͳ,ʹʹ.                                                                                   ሺͷ.ͳͻሻ 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ʹʹͳ,ʹ = Ͳ,ͳͻ,                                                                              ሺͷ.ʹͲሻ 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ଶʞʢʠʙܫ  = Ͳ,ͳͻ ∙  ʜ,                                                                                                  ሺͷ.ʹͳሻܫ

 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 
ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͻ: 
ʓʝʞݐ  = ͵ͲͲ,ͳͻଶ ≈ ͺ͵ͳ ˔ 
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3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 
ʠʟݐ  = ͵Ͳሺܫ∗ଶሻଶ ,                                                                                                            ሺͷ.ʹʹሻ 

 ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  .ʠʟݐ
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
 

Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 600 

 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 20 ɫ, t ɦɚɤɫ. = 600 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
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«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. Эɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 

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

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

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ 

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

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

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɚ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ 

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ ȼɇ ɛɥɨɤɚ: 
.ଶʠ.ʖܫ  ൑ ʹ ∙ ʦܭ∗ଶܫ ∙ ܷʑʜܷʜʜ ∙ ːܫ ˑˏ = ʹ ∙ Ͳ.ͲͲͶͳ,͵ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳͶͳ ∙ ːܫ ˑˏ                          ሺͷ.ʹ͵ሻ 

∗ଶܫ  = ̞∗ሺܺʹ′ܧ + ܺ∗̂ሻ = ͳʹሺͲ,ͳͳ + ͳͳ͵,͵ሻ = Ͳ,ͲͲͶ ˑ. ˈ.                                       ሺͷ.ʹͶሻ 

 

ɝɞɟ ܺ∗̂ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɜ 
ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ;  ܺ∗̞ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ; ܭʦ = ͳ,͵ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˚˖˅˔˕˅ˋ˕ˈˎ˟ːˑ˔˕ˋ. 
 ܺ∗̞ = ௎ೖଵ଴଴ ∙ ௌ˄ௌːˑˏ = ଵଵଵ଴଴ ∙ ଼଴଼଴ = Ͳ,ͳͳ ˑ. ˈ.                           (5.25) 

 ܺ∗̂ = ܺௗ′′ ∙ ௌ˄ௌːˑˏ ∙ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,ͳͻ ∙ ଼଴଻ଵ,ଶହ ∙ ቀଶସଶଵ଴,ହቁଶ = ͳͳ͵,͵ ˑ. ˈ.        (5.26)

  

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
.ଶʠ.ʖܫ  ൑ ʹ ∙ ʦܭ∗ଶܫ ∙ ܷʑʜܷʜʜ ∙ ːܫ ˑˏ = ʹ ∙ Ͳ.ͲͲͶͳ,͵ ∙ ʹͶʹͳͲ,ͷ = Ͳ,ͳͶͳ ∙ ːܫ ˑˏ                          ሺͷ.ʹ͹ሻ 
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∗ଶܫ = ̞∗ሺܺʹ′ܧ + ܺ∗̂ + ܺ∗ˎሻ = ͳʹሺͲ,ͳͳ + ͳͳ͵,͵ + Ͳ,ͲͲͶሻ = Ͳ,ͲͲͶ ˑ. ˈ.            ሺͷ.ʹͺሻ 

 

ɝɞɟ  ܺ∗ˎ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɣ ɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɅЭɉ; 

 ܺ∗ˎ = ˇ˖ݔ ∙ ݈ ∙ ௌ˄௎ʑʜమ = Ͳ,Ͷ͵ͷ ∙ ͺ ∙ ଼଴ଶଶ଴మ = Ͳ,ͲͲͶ ˑ. ˈ.           (5.29) 

 

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

 

5.2.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤሺ𝑰૚ሻ 

 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
ʠʗʒʜܫ  = ʜܭ ∙ ʑܭʜܫ = ͳ,Ͳͷ ∙ ʜͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜ                                                             ሺͷ.͵Ͳሻܫ

 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: ܫଵʞʢʠʙ = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.                                                                               ሺͷ.͵ͳሻܫ

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨ 100 
Ɇȼɬ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2: 
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Ɍɚɛɥɢɰɚ 5.2 - ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

Ʉɪɚɬɫɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ 
(ɫ) 3800 1200 450 340 280 160 80 3 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 

 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  

ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙  ʜʝʛ                                                                      ሺͷ.͵ʹሻܫ

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵ ɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ.  

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͲͷͲͲͳ,Ͳ͵ ∙ ͳͲͷ,Ͳ = ͸͸ ʑ.                                                    ሺͷ.͵͵ሻ 
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Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.2.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <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 ȽЭɋ. 

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͸͸,ͷͷ + Ͳ,Ͷͅ ∙ ͵,Ͷͺ = ͷ͵,ͻ ʝˏ,               ሺͷ.͵Ͷሻ 

 

ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; ܼଵʚ′ − ˔ˑ˒˓ˑ˕ˋ˅ˎˈˋˈ ʚЭʞ. 
 ܼʡ = ܷ௞ͳͲͲ ∙ ܷʑʜଶܵːˑˏ = ͳͳͳͲͲ ∙ ʹʹͲଶͺͲ = ͸͸,ͷͷ ʝˏ.                                                  ሺͷ.͵ͷሻ 

  ܼଵʚ′ = ܺ˖ˇ ∙ ݈ = Ͳ,Ͷ͵ͷ ∙ ͺ = ͵,Ͷͺ ʝˏ.                                                              ሺͷ.͵͸ሻ 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͹ͳ,ʹͷͺͲ + Ͳ,Ͷͅ ∙ ͹ͳ,ʹͷʹʹͲଶ ∙ ͵,Ͷͺ = Ͳ,Ͳ͹ͻ ˑ. ˈ.                      ሺͷ.͵͹ሻ 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ͻ ∙ ͳ,ͷͶ͹ = Ͳ,ͳʹʹ ʝˏ,                                                ሺͷ.͵ͺሻ 
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ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమ଻ଵ,ଶହ = ͳ,ͷͶ͹. 
 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳʹʹ ∙ ͵ͲͲͲͷͳͲ,ͷͲ,ͳ = Ͳ,͸ͻ͹ ʝˏ.                                                 ሺͷ.͵ͻሻ 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,͹ 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 ʝˏ˔ˈˍ. 

3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͲ,ͷ ∙ ͳͲଷ√͵ ∙ ͵ͻͳͺ = ͳ,ͷͷ ʝˏ,                                                   ሺͷ.ͶͲሻ 

 

ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 
ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͻ͵Ͳͷ͵Ͳ − Ͳ,ͻͷͳ,ͲͶ = ʹ,Ͷ͸,                                           ሺͷ.Ͷͳሻ 

 

ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ݔௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 
 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,Ͷ͸ = Ͳ,͵ͺ͹ ˑ. ˈ. ,                                                 ሺͷ.Ͷʹሻ 
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𝜑 ʜʏʒʟ.ʣݏ݋ܿ = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͲ,ͻͷ ∙ ʹ,Ͷ͸ = Ͳ,͵Ͷʹ,                                             ሺͷ.Ͷ͵ሻ 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺ͹ͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ. ,                                                             ሺͷ.ͶͶሻ 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͲ,ͷଶ͹ͳ,ʹͷ = Ͳ,ͷͶ ʝˏ.                                               ሺͷ.Ͷͷሻ 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ͷͶ ∙ ͵ͲͲͲ/ͷͳͲͷͲͲ/ͳͲͲ = ͵,Ͳͻ ʝˏ,                                           ሺͷ.Ͷ͸ሻ 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͵,Ͳͻ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ,ͲͺͶ ʝˏ, ܼ஼ʛଶ = Ͳ,͵͹ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5  - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
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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: 
.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ                                    ሺͷ.Ͷ͹ሻܫ

 

2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ                                                                  ሺͷ.Ͷͺሻܫ

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

1
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ                                                             ሺͷ.Ͷͻሻܫ

 

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

5.2.8 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ЭɄɊȺ-300. 

ЭɄɊȺ-300 ɢɦɟɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ 
ɡɚɳɢɬɵ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ 
ɬɚɤɠɟ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
ȼ, ɬɚɛɥɢɰɚ ȼ.1, ȼ.2.
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6 Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

 ɉɪɨɰɟɫɫ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜɤɥɸɱɚɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɪɚɛɨɬɤɢ ɜ 
ɫɨɱɟɬɚɧɢɢ ɫ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɢ ɫɬɚɬɢɱɟɫɤɢɦɢ ɪɚɫɱёɬɚɦɢ. 
 ɇɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɜɵɛɪɚɜ ɬɢɩ ɩɥɨɬɢɧɵ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨɥɨɠɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧ ɢ ɲɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. ɇɚ ɩɨɫɥɟɞɭɸɳɢɯ 
ɫɬɚɞɢɹɯ ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɚ, ɩɪɨɟɤɬɢɪɭɸɬ ɭɫɬɪɨɣɫɬɜɚ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ; ɤɨɧɫɬɪɭɢɪɭɸɬ ɩɨɞɡɟɦɧɭɸ ɱɚɫɬɶ ɩɥɨɬɢɧɵ, ɟё ɛɵɤɢ ɢ ɭɫɬɨɢ, ɜɵɛɢɪɚɸɬ 
ɬɢɩɨɜɨɟ ɢɥɢ ɩɪɨɟɤɬɢɪɭɸɬ ɢɧɞɢɜɢɞɭɚɥɶɧɨɟ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 
 

6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ʒʒʞ = ∆ʜʞʢ + ℎ௦                (6.1) 

  ℎ௦ = ℎ௥௨௡ଵ% + ∆ℎ௦௘௧ + ܽ               (6.2) 

 

ɝɞɟ a  = 0,8 ɦ (ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ), ɬɚɤ ɤɚɤ ɩɪɨɟɤɬɢɪɭɟɦɨɟ ȽɌɋ ɨɬɧɨɫɢɬɫɹ ɤ  
1 ɤɥɚɫɫɭ; ℎ௥௨௡ଵ% − ˅˞˔ˑ˕˃ ː˃ˍ˃˕˃ ˅ˑˎː; 

%1h - ɜɵɫɨɬɚ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; 

set
h  − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  

 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɦ
dg

LV
kh w

wset 000517,00cos
2681,9

110010
102,1cos

2
6

2









             (6.3) 

 

ɝɞɟ 
w

k  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ, ɩɪɢ wV  = 10 ɦ/ɫ,  
w

k =1,2 10-6 

wV − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  
L  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  
  − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ (

0 );  

d  − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 

26
2

464516

2






 ɞɧɨɧɩɭ ZZ

d                (6.4) 

 

Ɂɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ seth  ɦɚɥɨ, ɩɨɷɬɨɦɭ ɢɦ ɩɪɟɧɟɛɪɟɝɚɟɦ ɜ 
ɩɨɫɥɟɞɭɸɳɢɯ ɪɚɫɱёɬɚɯ.  
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 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%              (6.5) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ 
2

w
V

gL
 ɢ 

w
V

gt
, 

 ɝɞɟ t  − ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( ɫчt 216006  ), 

L  − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ (1100ɦ), 
wV − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ (

wV  = 10 

ɦ/ɫ). 
 

91,107
10

110081,9
22





wV

gL
,                (6.6) 

 

21190
10

2160081,9
2





wV

gt
.                (6.7) 

 

ɂɡ ɝɪɚɮɢɤɚ [35] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ 
ɝɥɭɛɢɧɨɣ 

d
d 5,0 , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ 

ɡɧɚɱɟɧɢɹɦ 
2

w
V

gL
 ɢ 

w
V

gt
ɨɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ 

2

w
V

hg
 ɢ 

w
V

Tg
. Эɬɢ ɩɚɪɚɦɟɬɪɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
 

Ɍɚɛɥɢɰɚ 6.1 – ȼɟɥɢɱɢɧɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ 

91,107
2


wV

gL

 

21190
wV

gt

 

7,1
wV

Tg

 

02,0
2


wV

hg

 

6,4
wV

Tg

 

1,0
2


wV

hg

 

 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ 
ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  (ɦ). 
ɇɚɢɦɟɧɶɲɟ ɡɧɚɱɟɧɢɹ: 
 

02,0
2


wV

hg
, ɨɬɫɸɞɚ ɧɚɯɨɞɢɦ h  = 0,204 ɦ. 

 

7,1
wV

Tg
, ɨɬɫɸɞɚ ɧɚɯɨɞɢɦ T  = 1,73 ɫ. 

 

  ȼɵɱɢɫɥɹɟɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
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ɦTg
d 69,4

14,32

73,181,9

2

22








                (6.8) 

 

ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ 
d

d 5,0 : 

  ݀ = ʹ͸ ˏ; 
 Ͳ,ͷ ∙

d =2,3ɦ. 
 

ɍɫɥɨɜɢɟ 
d

d 5,0 ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

 

ɦKhh i 43,01,2204,0%1                 (6.9) 

 

ɝɞɟ 
i

K − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [34] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɡɧɚɱɟɧɢɹ 
2

w
V

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). 

Kr ɢ kp – ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, ɩɪɢ 
ɝɪɚɜɢɣɧɨ – ɝɚɥɟɱɧɢɤɨɜɨɦ ɩɨɤɪɵɬɢɢ,  Kr =1, kp=0,9; 

ksp=1,1 ɩɪɢɧɢɦɚɟɦ ɞɥɹ ɝɪɭɧɬɨɜɨɣ ɝɪɚɜɢɣɧɨ-ɝɚɥɟɱɧɢɤɨɜɨɣ ɩɥɨɬɢɧɵ ɫ 
ɡɚɥɨɠɟɧɢɟɦ ɨɬɤɨɫɨɜ 1,5, ɩɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 10 ɦ/ɫ; 

krun=2,3 ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɝɪɚɮɢɤɚɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ƛ೏̅̅ ̅ℎభ% =ͳͲ,ͻ͸ ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ, ɩɪɢ ɡɚɥɨɠɟɧɢɢ ɨɬɤɨɫɚ m = 0,75. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ʹ,͵ ∙ Ͳ,Ͷ͵ = Ͳ,ͻ͹ ˏ. 
 

ɇɟ ɭɱɢɬɵɜɚɹ ∆ℎ௦௘௧, ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ: 

 ℎ௦ = ℎ௥௨௡ଵ% + ܽ = Ͳ,ͻ͹ + Ͳ,ͺ = ͳ,͹͹ ˏ. 
 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ: 

 ∆ʒʒʞ = ∆ʜʞʢ + ℎ௦ = ͷͳ͸ + ͳ,͹͹ = ͷͳ͹,͹͹ ˏ.  

 

 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 

 

 ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ: 
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 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɱɢɫɥɨ ɢ ɪɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ; 

 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ; 

 ɮɨɪɦɚ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ; 

 ɮɨɪɦɚ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ; 

 ɪɚɡɦɟɪɵ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ. 
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ, 
ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 3, ɬ.ɤ. )1( n ɩɪɢ ɱɢɫɥɟ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ȽЭɋ 6n ; 

 

)/(13304201750 3

.max ɫɦQQQ ȽЭСɨɫɧɪ             (6.10) 

 

ɝɞɟ ɨɫɧQ .max
=1750 ɦ3/c ɢɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ 

0,1%, ɬɚɤ ɤɚɤ ɤɥɚɫɫ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ.  
 ܳˆˠ˔ = ሺ݊ − ͳሻ ∙ ܳʒʏ = ሺͶ − ͳሻ ∙ ͳͶͲ = ͶʹͲ ˏଷ ˔⁄                (6.11) 

 

45,1387,98/1330 
ɜ

ɪ

q

Q
B  ɦ             (6.12) 

 

ɝɞɟ ɜq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ: 

 

87,9810,7925,125,1  ɪɜ qq (ˏଶ ˔⁄ )            (6.13) 

 

ɝɞɟ ɪq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
  

10,7908,613][  НȻhɪ hq                 (6.14) 

 

ɝɞɟ НȻh  = 6,08 ɦ – ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɨɫɧQ .max
,       

ɫɦh /13  ɬɚɤ ɤɚɤ ɨɫɧɨɜɚɧɢɟ ɞɧɚ – ɫɤɚɥɶɧɨɟ, ɬɨ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ 
ɪɢɫɛɟɪɦɟ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 70-150 ɦ. 

 

ɂɫɯɨɞɹ ɢɡ ,nbB   ɢ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɢɧɢɦɚɟɦ: 

 

b = 8ɦ – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥёɬɚ, 
 

n= 2, 

B = 16ɦ. 
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6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡ ɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

ɉɨ ɨɫɧɨɜɧɨɣ ɮɨɪɦɭɥɟ ɪɚɫɯɨɞɚ ɞɥɹ ɜɨɞɨɫɥɢɜɨɜ ɜɫɟɯ ɬɢɩɨɜ ɦɟɬɨɞɨɦ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɩɪɢɛɥɢɠɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ 
ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ −

01
H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ − 

02
H . 

 

36,11
81,921649,0

1330

2

3
2

3
2

01 
























gmB

Q
H

ɪ ɦ,          (6.15) 

 

ɝɞɟ m  =0,49. 

 

66,13
81,9216176,049,0

1330

2

3
2

3
2

02 
























gBm

Q
H

ɩ

ɪ


ɦ.        (6.16) 

 

ɝɞɟ  ɩ =1, 

 − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ    = ͳ − Ͳ,ʹ ∙ 𝜉+ሺ௡−ଵሻ𝜉బ௡ ∙ ுబభ௕ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺଶ−ଵሻ଴,ସହଶ ∙ ଵଵ,ଷ଺଼ = Ͳ,͹͸       (6.17) 

 

ɝɞɟ b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
  =0,7, 

0
  =0,45. 

 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ 
0

V : 

ܪ  = ଴ଶܪ − ఈ∙௏బమଶ∙௚ = ͳ͵,͸͸ − ଵ,ଵ∙ଵ,ଷ଼మଶ∙ଽ,଼ଵ = ͳ͵,ͷͷˏ           (6.18) 

 

ɝɞɟ    - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɪɚɜɧɵɣ 1,1. 

 ଴ܸ = ொ˓ሺఇʜʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ = ଵଷଷ଴ሺହଵ଺−ସ଺ସሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = ͳ,͵ͺ ˏ/˔ .       (6.19) 

 

ɝɞɟ ɛ  − ɬɨɥɳɢɧɚ ɛɵɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɲɢɪɢɧɵ ɩɪɨɥёɬɚ, ɩɪɢ ܾ ൑ ͳͲ ˏ,  ɛ = ሺͲ,ʹͲ ÷ Ͳ,ʹͷሻܾ. Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɭɱɟɫɬɶ, 



64 

 

ɱɬɨ ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɭ ɪɚɡɪɟɡɧɵɯ ɛɵɤɨɜ ɫ ɞɟɮɨɪɦɚɰɢɨɧɧɵɦ ɲɜɨɦ ɬɨɥɳɢɧɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɧɚ ሺͲ,ͷ ÷ ʹሻˏ. 
 

=Ͳ,ʹͷ ∙ ͺ + ͳ = ͵ˏ. 
 

ɦHНПɍȽȼ ɫɬ 50214516  .            (6.20) 

 

ɝɞɟ ɫɬH =14ɦ, ɛɥɢɠɚɣɲɢɣ ɤ H ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɪɟɝɥɚɦɟɧɬɨɦ 

 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱёɬɚ 

 

 ɉɪɨɜɟɪɹɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ ɫ ɭɱёɬɨɦ ɪɚɛɨɬɵ ɜɫɟɯ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ: 

 

ɦɎПɍ 517 . 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 
˅଴ଵ˒ˑܪ      = ሺ ொ˓.˒ˑ˅௠஻√ଶ௚ሻଶ ଷ⁄ = ሺ ଵ଴଼଴଴,ସଽ∙ଵ଺√ଶ∙ଽ,଼ଵሻଶ ଷ⁄ = ͻ,ͺͻ ˏ,         (6.21) 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ݊ ∙ ܳ˃ˆ˓ − ܳ௖ = ͳͻ͹͵ − Ͷ ∙ ͳͶͲ − ͵͵͵ = ͳͲͺͲ ˏଷ ˔⁄ . 

 

ɝɞɟ ɚɝɪQ  − ɪɚɫɯɨɞ ɜɨɞɵ, ɩɪɨɯɨɞɹɳɢɣ ɱɟɪɟɡ ɚɝɪɟɝɚɬ ɩɪɢ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɢ 

ɡɞɚɧɢɹ ȽЭɋ; ܳ௠௔௫.˒ˑ˅=1973 ɦ3/c ɢɫɯɨɞɹ ɢɡ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢ 
0,01%, ɬɚɤ ɤɚɤ ɤɥɚɫɫ ɩɥɨɬɢɧɵ ɹɜɥɹɟɬɫɹ ɩɟɪɜɵɦ. 

m = 0,49;  

ɫQ  − ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɪɟɡɟɪɜɧɵɣ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ  

 ܳ௖ = ͵͵͵ ˏଷ ˔⁄ ; 

B − ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ. 
˅଴ଶ˒ˑܪ  = ሺ ொ˓.˒ˑ˅௠ఌ𝜎೙஻√ଶ௚ሻଶ ଷ⁄ = ሺ ଵ଴଼଴଴,ସଽ∙଴.଻଺∙ଵ∙ଵ଺√ଶ∙ଽ,଼ଵሻଶ ଷ⁄ = ͳͳ,ͺ͹ ˏ.        (6.22) 

 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
˅ˑ˒ܪ       = ˅଴ଶ˒ˑܪ − ఈ௏బ˒ˑ˅మଶ௚ = ͳͳ,ͺ͹ − ଵ,ଵ∙ଵ,଴ଽଶ∙ଽ,଼ଵ = ͳͳ,ͺͳ ˏ.         (6.23) 

   

ɛ
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଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ = ଵ଴଼଴ሺହଵ଺−ସ଺ସሻ∙ሺଵ଺+ሺଶ−ଵሻ∙ଷሻ = ͳ,Ͳͻ ˏ⁄̝ .       (6.24) 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
˓ʣʞʢߘ  = ʒʑߘ + ˅ˑ˒ܪ = ͷͲʹ + ͳͳ,ͺͳ = ͷͳ͵,ͺͳ ˏ.          (6.25) 

 

Ɋɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, 

ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɚɧɰɢɢ ɬɪɟɛɭɟɬɫɹ ɭɱɢɬɵɜɚɬɶ ɧɚɢɛɨɥɶɲɢɣ 
ɜɚɪɢɚɧɬ, ɡɚɞɚɧɧɭɸ ɨɬɦɟɬɤɭ Ɏɉɍ = 517 ɦ. 
 

 6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

ɉɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɨɮɢɥɹ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ, ɭɦɧɨɠɟɧɧɵɦ ɧɚ Hɫɬ , 

ɫɬɪɨɢɬɫɹ ɩɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɧɨɝɨ ɨɝɨɥɨɜɤɚ. Ʉɨɨɪɞɢɧɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
6.2. ɉɨɫɬɪɨɟɧɢɟ ɩɪɢɜɟɞɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.1.  
 

ɦHȽȼȽȻ ɫɬ 4,524146,15026,1             (6.26) 

 

Ɍɚɤ ɤɚɤ ∇ʒʐ > ∇ʒʒʞ ሺͷʹͶ,ͶͲ > ͷͳ͹,͹͹ሻ, ɬɨ ɡɚ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ∇ʒʐ = ͷʹͶ,Ͷ ˏ. 
 

Ɍɚɛɥɢɰɚ 6.2 - Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ Hɫɬ=14 ɦ. 

x y x y x y x y 

0 1,764 14 3,584 28 17,29 42 39,536 

1,4 0,504 15,4 4,494 29,4 19,166 43,4 42,182 

2,8 0,098 16,8 5,516 30,8 21,112 44,8 44,898 

4,2 0 18,2 6,65 32,2 23,142 46,2 47,67 

5,6 0,084 19,6 7,896 33,6 25,2 47,6 50,526 

7 0,378 21 9,254 35 27,44 49 53,452 

8,4 0,84 22,4 10,696 36,4 29,708 50,4 56,434 

9,8 1,4 23,8 12,222 37,8 32,046 51,8 59,486 

11,2 2,044 25,2 13,818 39,2 34,468 53,2 62,594 

12,6 2,772 26,6 15,512 40,6 36,96 54,6 65,772 
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Ɋɢɫɭɧɨɤ 6.1 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.2.5 Ɋɚɫɱёɬ ɪɟɡɟɪɜɧɨɝɨ, ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ: 

1) Ɉɩɨɪɨɠɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɍɆɈ; 

2) Ɉɛɟɫɩɟɱɢɜɚɬɶ ɜɨɞɭ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɣ ɤɨɦɩɥɟɤɫ, 

Qɜɯɤ= 120 ɦ3/ɫ. 
 ܳ = ௏˒ ˑˎˈˊː௧ = ଷ,଴ହ∙ଵ଴9଺଴∙଺଴∙ଶସ∙ଷ଴∙ସ = ͵͵͵ ˏଷ ˔⁄ ,           (6.27) 

 

ɝɞɟ ܸ˒ ˑˎˈˊː − ˒ˑˎˈˊː˞ˌ ˑ˄˝ёˏ ˅ˑˇˑ˘˓˃ːˋˎˋ˜˃; ݐ − ˅˓ˈˏˢ ˔˓˃˄ˑ˕ˍˋ ˅ˑˇˑ˘˓˃ːˋˎˋ˜˃ ሺͶ ˏˈ˔ˢ˙˃ሻ. 

 

 ɉɪɢɧɢɦɚɟɦ ɪɚɫɯɨɞ, ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɬɢɬɶ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ 
ɪɚɜɧɵɣ Qɝɥɭɛ = 333 ɦ3/ɫ. 
 Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦɫɹ ɫ ɩɨɥɨɠɟɧɢɟɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
(ɡɚɬɨɩɥɟɧɧɨɟ/ɧɟɡɚɬɨɩɥɟɧɧɨɟ). 
 ɂɫɯɨɞɹ ɢɡ ɤɪɢɜɨɣ ɫɜɹɡɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ ɭɤɚɡɵɜɚɟɬɫɹ ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ Qɝɥɭɛ: 

 

˄˖ˎˆܳߘ  = Ͷ͸ͷ,ͷ͹ ˏ. 

 

 Ɍɚɤɠɟ ɬɪɟɛɭɟɬɫɹ ɭɱɟɫɬɶ ɨɬɦɟɬɤɭ ɩɨɬɨɥɤɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ, ɨɧɚ 
ɫɨɫɬɚɜɥɹɟɬ: 468,00 ɦ. 
 ɂɫɯɨɞɹ ɢɡ ɤɨɧɫɬɪɭɤɬɢɜɚ ɫɬɚɧɰɢɢ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɟɜɨɡɦɨɠɧɨ 
ɜɩɢɫɚɬɶ ɜ ɩɪɨɟɤɬɢɪɭɟɦɭɸ ɩɥɨɬɢɧɭ ɡɚɬɨɩɥɟɧɧɨɟ ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ ɝɥɭɛɢɧɧɨɝɨ 
ɜɨɞɨɫɛɪɨɫɚ. 
 ɉɪɨɟɤɬɢɪɭɟɦ ɧɟɡɚɬɨɩɥɟɧɧɨɟ ɝɥɭɛɢɧɧɨɟ ɨɬɜɟɪɫɬɢɟ; 

 Ɂɚɞɚёɦɫɹ ɧɚɩɨɪɨɦ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɪɚɜɧɵɦ: 
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Hɜɨ=40ɦ. 
 

  ɉɪɢ ɜɵɫɨɬɟ ɨɬɜɟɪɫɬɢɹ h 2 ɦ ɨɩɪɟɞɟɥɢɦ ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 

 ω = ୕ˆˎ˖˄µ√ଶgୌ˅ˑ = ଷଷଷ଴,଼ଵ√ଶ∙ଽ,଼ଵ∙ସସ = ͳͶˏଶ.             (6.28) 

 

ɝɞɟ µ − ˍˑˠ˗˗ˋ˙ˋˈː˕ ˓˃˔˘ˑˇ˃, ˒˓ˋːˋˏ˃ˈˏ Ͳ,ͺͳ. 
 

 ɒɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ: 

 ܾ = ωℎ = ଵସଶ = ͹ˏ;                              (6.29) 

 

ɂɫɯɨɞɹ ɢɡ (6.29) ɩɪɢɧɢɦɚɟɦ 2 ɨɬɜɟɪɫɬɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɫ 
ɪɚɡɦɟɪɚɦɢ 3,5 x 2 ɦ.  

ɋɯɟɦɚ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.2. 
 

 
Ɋɢɫɭɧɨɤ 6.2 - Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ 

 

6.2.6 ɋɨɩɪɹɠɟɧɢɟ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɡɚ ɨɫɧɨɜɧɵɦ ɜɨɞɨɫɛɪɨɫɨɦ 

 ℎˍ˓ = √ ఈ∙ொమ˓௚∙ሺ஻+∑ఋ˄ሻమయ = √ ଵ,ଵ∙଼ହ଻మሺଵ଺+ሺଶ−ଵሻ∙ଷሻమ∙ଽ,଼ଵయ = ͸,ͳͳ ˏ            (6.30) 

 

ɝɞɟ   − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɹɬɶ ɪɚɜɧɵɦ 1,1. 
 

ȼɵɱɢɫɥɹɸɬ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

.524645160  ȾНȺНПɍT ɦ.            (6.31) 
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ȼɵɱɢɫɥɹɸɬ ɨɬɧɨɲɟɧɢɟ: 

 

 ξ బ் = బ்ℎˍ˓ = ହଶ଺,ଵଵ = ͺ,ͷͳ ˏ,                   (6.32) 

 

Ɉɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ   ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ,   = 0,9. ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ    ɢ 

0T
  ɨɩɪɟɞɟɥɹɸɬ ɫ  ɢ ''

ɫ .   

 

ɫ =0,33, ''

ɫ =2,37. 

 

ȼɵɱɢɫɥɹɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ȟ௖ ∙ ℎɤɪ = Ͳ,͵͵ ∙ ͸,ͳͳ = ʹ,Ͳʹ ɦ,            (6.33) 

 ℎ௖̀̀ = ȟ௖`` ∙ ℎɤɪ = ͵,ͷ ∙ ͸,ͳͳ = ͳͶ,Ͷͺ ɦ,           (6.34) 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ hc
′′ > hɇȻ ሺͳͶ,Ͷͺ > ͸,Ͳͺሻ − ɫɨɩɪɹɠɟɧɢɟ ɩɨ 

ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. Эɬɨ ɡɧɚɱɢɬ, ɱɬɨ ɛɟɡ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɷɤɫɩɥɭɚɬɚɰɢɹ 
ȽЭɋ ɧɟ ɞɨɩɭɫɬɢɦɚ. 

 

6.2.7 ȼɵɛɨɪ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ 

 

ɂɫɯɨɞɹ ɢɡ ɋɉ 40.13330.2012 ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ, ɫɯɟɦɨɣ 
ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɉɨɬɨɦɭ 
ɱɬɨ, ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ ɫɜɵɲɟ 40ɦ. 
 

 
௟೎ℎℎ > ͵;                (6.35) 

 

ɝɞɟ ݈௖ℎ = ͷͻͺˏ −  ˛ˋ˓ˋː˃ ˖˜ˈˎ˟ˢ ˒ˑ ˘ˑ˓ˇˈ ː˃ ˖˓ˑ˅ːˈ ˆ˓ˈ˄ːˢ ˒ˎˑ˕ˋː˞, 

 ℎ = ͸Ͷ,Ͷˏ − ˅˞˔ˑ˕˃ ˔ˑˑ˓˖ˉˈːˋˢ. 
 

6.2.8 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɢ 

 

ɋɯɟɦɚ ɩɪɨɮɢɥɹ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɧɨɫɨɤ-ɬɪɚɦɩɥɢɧ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.3. 
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ɝɞɟ 
a

k  − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɨɬɨɤɚ;  
35 − ɭɝɨɥ ɫɯɨɞɚ ɫɬɪɭɢ ɫ ɬɪɚɦɩɥɢɧɚ; 

  − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ. 

 

 
Ɋɢɫɭɧɨɤ 6.3 - ɋɯɟɦɚ ɤ ɪɚɫɱёɬɭ ɨɬɛɪɨɫɚ ɫɬɪɭɢ 

 ܼ଴ = ʜʞʢߘ − ʜʐߘ = ͷͳ͸ − Ͷ͹Ͳ,Ͳͺ = Ͷͷ,ͻʹ ˏ;            (6.37) 

 

ɝɞɟ ߘʜʐ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ 0,1 % 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 ܼଵ = ʜʞʢߘ − ˃ˍ˔ːˑߘ = ͷͳ͸ − Ͷ͹ʹ,͹͹ = Ͷ͵,ʹ͵ ˏ;               (6.38) 

 

˃ˍ˔ːˑߘ  = ʜʐ௠௔௫ߘ + ʹ = Ͷ͹Ͳ,͹͹ + ʹ = Ͷ͹ʹ,͹͹ ɦ.               (6.39) 

 

ɝɞɟ ߘʜʐ௠௔௫- ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɢ ɪɚɫɯɨɞɟ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ 
a

k  ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɡɧɚɹ ɱɢɫɥɨ Ɏɪɭɞɚ: 
௥ܨ  = ௏ː మ௚∙ℎː = ଶ଺,ଶଵమ ଽ,଼ଵ∙ଶ,଺଻ = ʹ͸,ʹ͵             (6.40) 

 

ɝɞɟ ɧ  − ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ;  
ɧh  − ɜɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ. 

 

ɂɫɯɨɞɹ ɢɡ Fr = 26,23, ɩɪɢɦɟɦ, ɱɬɨ ka=1. 

 

ɫɦgZɧ /21,2623,4381,929,02 1             (6.41) 

 ℎ ː = ௤௏ː = ଻଴ଶ଺,ଶଵ = ʹ,͸͹ ˏ.             (6.42) 

 

 ɝɞɟ q – ɭɬɨɱɧёɧɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

ݍ  = ொ˓஻+ ɛ
= ଵଷଷ଴ଵ଺+ଷ = ͹Ͳ ˏଶ/˔                  (6.43) 
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Ȼɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥёɬɚ ɫɬɪɭɢ ɞɥɹ ɩɥɨɬɢɧɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɢɡ ɩɪɨɱɧɨɣ 
ɫɤɚɥɵ ɫɨɫɬɚɜɥɹɟɬ L>0,4Z0, ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 ͸ͻ,Ͷ͹ˏ > Ͳ,Ͷ ∙ Ͷͷ,ͻʹˏ. 

 

Ƚɥɭɛɢɧɭ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 
 ℎ˓˃ˊ = ݐ − ℎ ː˄ =  ʹͶ,Ͳʹ − ͸,Ͳͺ = ͳ͹,ͻ͵ ˏ.          (6.44) 

 

ɝɞɟ ɪɚзɦыɜɚяɦыɞɧɚНȻt  , ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

ݐ   = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ ௥రܨ√ ൯ ∙ ௥ܨ√ ∙ √ℎ ː˄݀ర ∙ ℎ ː = 

= (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ʹ͸,ʹ͵ర ൯ ∙ √ʹ͸,ʹ͵ ∙ √଺,଴଼ௗర ∙ ʹ,͸͹ = ʹͶ,Ͳʹ.         (6.45) 

 

ɝɞɟ d  − ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ 
ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1 ɦ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ    = ܮ + ௧௧௚ ఈభ = ͸ͻ,Ͷ͹ + ଶସ,଴ଶ଴,଼଴଻ = ͻͻ,ʹ͵ˏ.           (6.46) 

 

ɝɞɟ α − ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ 

ଵߙ݃ݐ  = ߙଶ݃ݐ√ + ଶ௚ሺ଴,ହ∙ℎ ː∙௖௢௦ఈ+௔−ℎ ː˄ሻ௏ː మ∙௖௢௦మఈ =   = ଶ͵ͷ݃ݐ√ଵߙ݃ݐ + ଶ∙ଽ.଼ଵሺ଴,ହ∙ଶ,଺଻∙௖௢௦ଷହ+଼,଻଻−଺,଴଼ሻଶ଺,ଶଵమ∙௖௢௦మଷହ = Ͳ,ͺͲ͹.          (6.47) 

 

ɝɞɟ a - ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ: 

 ܽ = ɧɨɫɤɚ − ɞɧɨ = Ͷ͹ʹ,͹͹ − Ͷ͸Ͷ = ͺ,͹͹ ˏ.               (6.48) 

 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɚɜɧɟɧɢɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
  ܾ௣ = ʹ,ͷ ∙ ℎ ˍ˓ + ͵,͹ ∙ ℎ ˓˃ˊ = ʹ,ͷ ∙ ͸,ͳͳ + ͵,͹ ∙ ͳ͹,ͻ͵ = ͺͳ,͸͵ ɦ.       (6.49) 

 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ − ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ɤɪh5,2 , ɝɞɟ 

ɤɪh – ɤɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ. 
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6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɍɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ, 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ 

Эɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: ɨɬɫɭɬɫɬɜɢɸ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɥɨɬɢɧɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɟɟ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 
ɨɫɧɨɜɚɧɢɸ. Ƚɪɚɜɢɬɚɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ, 

ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 
Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ 
ɨɬɦɟɬɤɟ ɇɉɍ. Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ, ɫ ɭɱёɬɨɦ ɤɨɪɪɟɤɬɢɪɨɜɤɢ ɩɪɢ ɨɰɟɧɤɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ݉ = Ͳ,͹ͷ.        

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
 B୬ = m ∙ h = Ͳ,͹ͷ ∙ ͷ͸ = Ͷʹ ˏ.            (6.50) 

 ℎ = ʜʞʢߘ − ʞʝʓߘ = ͷͳ͸ − Ͷ͸Ͳ = ͷ͸ ˏ.           (6.51) 

ʞʝʓߘ  = ʓʜʝߘ − ͵ − ͳ = Ͷ͸Ͷ − ͵ − ͳ = Ͷ͸Ͳ ˏ.          (6.52) 

 

ɝɞɟ 3ɦ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɭɞɚɥɹɟɦɨɝɨ ɩɪɢ 
ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ 

1ɦ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ.  
 

6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɫɬɨɢɬ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɬɨ ɜ ɧɟɣ ɭɫɬɪɚɢɜɚɸɬɫɹ ɲɨɜ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ ɫɜɨɛɨɞɧɨɟ ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ. 
 

Ɋɚɡɦɟɪ ɛɟɬɨɧɧɨɣ ɫɟɤɰɢɢ: 

 

l = (b + ߜʐ) = 8 + 3 = 11 ɦ.              (6.53) 

 

ɉɪɢɧɢɦɚɟɦ ɲɢɪɢɧɭ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɲɜɚ ɩɨ ɤɨɧɬɭɪɭ 1ɫɦ., ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,3 ɫɦ. 
 

6.3.3 Ȼɵɤɢ 

 

Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɟɧɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ. Ɉɝɨɥɨɜɨɤ ɛɵɤɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ.  
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ɉɪɨɮɢɥɶ ɫɟɱɟɧɢɹ ɛɵɤɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
 

 
Ɋɢɫɭɧɨɤ 6.4 – Ɋɚɡɦɟɪɵ ɛɵɤɚ 

 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ  ߜʐ = 3 ɦ. ɉɚɡɵ ɞɥɹ ɩɥɨɫɤɨɝɨ ɚɜɚɪɢɣɧɨ- 

ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ ɚ = ɫ = 0,5 ɦ.  
ɉɚɡɵ ɞɥɹ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ɩɪɢɧɢɦɚɟɦ m = 1,1 ɦ ɢɡ ɭɫɥɨɜɢɣ: 

  

m = ቀଵ଻ ÷ ଵଵ଴ቁ ∙ ܾ = ቀଵ଻ ÷ ଵଵ଴ቁ ∙ ͺ = ሺͲ,ͺ ÷ ͳ,ͳͶሻˏ.          (6.54) 

 

ɉɪɢɧɢɦɚɟɦ n = 0,55ɦ, ɢɡ ɭɫɥɨɜɢɣ n = 
௠ଶ ;  

ɉɪɢ ɷɬɨɦ ɬɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɜɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɧɟɨɛɯɨɞɢɦɨ 
ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ ݀଴ ≥ 1,3 ɦ.  

ɉɚɡɵ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɪɚɡɦɟɳɚɟɦ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1 ɦ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɭɞɨɛɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɧɚ ɪɚɛɨɱɟɦ ɡɚɬɜɨɪɟ.  

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɲɢɪɢɧɭ ɩɟɲɟɯɨɞɧɨɣ 
ɞɨɪɨɠɤɢ, ɚɜɬɨɞɨɪɨɝɭ ɢ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ 
ɞɨɪɨɠɤɭ ɞɥɹ ɥɸɞɟɣ ɨɛɳɟɣ ɲɢɪɢɧɨɣ – 3 ɦ, ɩɪɨɟɡɠɭɸ ɱɚɫɬɶ ɲɢɪɢɧɨɣ – 6 ɦ ɢ ɦɟɫɬɨ 
ɩɨɞ ɤɪɚɧ – 11 ɦ. Ɉɛɳɚɹ ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ 20 ɦ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ 
ɩɨ ɝɪɟɛɧɸ ɦɨɠɟɬ ɢɡɦɟɧɢɬɶɫɹ ɩɪɢ ɪɚɫɱёɬɚɯ ɫɨɨɪɭɠɟɧɢɹ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɧɨ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɜɟɥɢɱɢɧɵ. 
 

6.3.4 ɍɫɬɨɢ 

 

Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɢ ɰɟɧɬɪɚɥɶɧɨɣ ɛɟɬɨɧɧɨɣ ɝɥɭɯɨɣ 
ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ ɭɫɬɪɨɟɧ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ, ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɫɟɤɰɢɣ. Ɇɟɠɞɭ 
ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɨɣ ɬɚɤɠɟ ɭɫɬɪɨɟɧ ɭɫɬɨɣ, ɞɥɹ 
ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɚ. ɍɫɬɨɣ ɭɫɬɪɨɟɧ ɬɚɤɠɟ ɦɟɠɞɭ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɥɭɯɨɣ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɢ ɪɟɡɟɪɜɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɱɚɫɬɶɸ ɩɥɨɬɢɧɵ. 
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6.3.5 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ 

 

ȼ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɭɸ 
ɩɪɟɝɪɚɞɭ ɜ ɜɢɞɟ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ. 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ˊߜ  = ∆ுˊ∙ఊ೙௃ˍ˓ ;                (6.55) 

 

ɝɞɟ ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ:   ܪௗ , ௔௦ܪ −  ˑ˒˓ˈˇˈˎˢˡ˕˔ˢ ˅ ˒˖ːˍ˕ˈ ͸.Ͷ.Ͷ, ܬˍ˓ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  ܬˍ˓ = ͳͷ. ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ I ɤɥɚɫɫɚ ߛ௡ = ͳ,ʹͷ ; 

ˊܪ∆  = ௗܪ − ௔௦ܪ = ͷͳ,Ͷ͵ − ʹͲ,ͷ͹ = ͵Ͳ,ͺ͸ ˏ,          (6.56) 

ˊߜ  = ଷ଴,଼଺∙ଵ,ଶହଵହ = ʹ,ͷ͹ ˏ               (6.57) 

 

Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ሺʜʞʢ − ʜʐ௠𝑖௡ሻ = Ͳ,ͷ ∙ ሺͷͳ͸ − Ͷ͸Ͷ,ͷ͹ሻ = ʹͷ,͹ͳˏ;       (6.58) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ: 
    ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳͲሻ ∙ ௡;              (6.59)                ݈ଵܤ = Ͳ,ͳ ∙ Ͷʹ = Ͷ,ʹ ˏ. 
 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ ɩɪɢɧɢɦɚɟɬɫɹ 3 ɦ. 
 

6.3.6 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɚ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɞɪɟɧɚɠ.  

Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅,              (6.60) 

 ℎˇ˓ = Ͳ,ͷ ∙ ʹͷ,͹ͳ = ͳʹ,ͺ͸. 
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Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: ݈ଶ = ͷ,ͷ ˏ. 

 

6.3.7 Ⱦɪɟɧɚɠ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɪɨɣɫɬɜɨ 
ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ (ɞɪɟɧ). 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ: 
 ܽˇ˓ˈː˃ˉ˃ > ு೏∙ఊ೙௃ˍ˓ = ହ଺∙ଵ,ଶହଶହ = ʹ,ͺˏ.            (6.61)  

 

ɝɞɟ ܬˍ˓ - ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ 25; ߛ௡ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; ܪௗ - ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ܪௗ = ͷ͸ ; 
 

6.3.8 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. 
ɋɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɪɚɡɦɟɪɨɦ 1,25 x 2 ɦ ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ ɱɟɪɟɡ ɤɚɠɞɵɟ 15 
ɦ. Ɉɞɧɚ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

ɉɪɟɞɭɫɦɨɬɪɟɧɵ ɞɜɟ ɛɭɪɨɜɵɟ ɝɚɥɟɪɟɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ.  
Ɋɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɝɚɥɟɪɟɢ ɢ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɫ ɭɱɟɬɨɦ 

ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ͵,ͷ x Ͷ ˏ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɜɨɡɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ 
ɪɚɛɨɬɚɯ. 

 

6.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɚɬɢɧɭ 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ ɞɥɹ ɩɥɨɬɢɧ IV 
ɤɥɚɫɫɚ ɢ ɩɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱɟɬɚɯ ɩɥɨɬɢɧ I – III ɤɥɚɫɫɨɜ ɞɨɩɭɫɤɚɟɬɫɹ 
ɨɩɪɟɞɟɥɹɬɶ ɩɪɢɛɥɢɠɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ. 

ȼɫɟ ɪɚɫɱёɬɵ ɜɟɞɭɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɬɦɟɬɨɤ: 

 Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɢɫɩɨɥɶɡɭɟɬɫɹ  ߘʜʞʢ = ͷͳ͸ˏ. 
 Ⱦɥɹ ɧɢɡɨɜɨɣ - ߘʢʜʐˏˋː – ɨɬɦɟɬɤɚ ɩɪɢ ɪɚɫɯɨɞɟ ȼɏɄ. 
 

6.4.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɩɪɢɥɨɠɟɧɢɹ 
ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɫɢɥɵ ܩ˒ˎ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 

 ܵ˒ˎ = ͳͳʹͷ ˏଶ . 
 

ȼɟɫ 1ɩ.ɦ. ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ:  
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ˎ˒ܩ = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଵଵଶହ∙଼∙ଽ,଼ଵ∙ଶସ଴଴଼+ଷ = ͳͻʹ͸͵,ʹ͹ ˍʜ/ˏ ,         (6.62) 

ɝɞɟ ɩɥS  - ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ; 
b - ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ; 

Ȼ
 - ɬɨɥɳɢɧɚ ɛɵɤɚ; 

Ȼ - ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ. 
 

ȼɟɫ ɛɵɤɚ: 
 ܵ˄ = ͳ͸͵ͷ ˏଶ. 
˄ܩ  = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଵଽସ଺∙ଷ∙ଶସ଴଴∙ଽ,଼ଵ଼+ଷ = ͳͲͶͻͺ,Ͷͺ ˍʜ/ˏ ;         (6.63) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃              (6.64) 

 

ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ:  

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͷͳ͹ − ͷͲʹ + Ͳ,ͷሻ ∙ ͺ = ͳʹͶ ˏଶ        (6.65) 

 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳʹͶ√ͳʹͶ ∙ ͻ,ͺͳ = ͹Ͷͷ,Ͳͳ ˍʜ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: ݍˊ˓ ˃˔˚ = ொˊ௕+ఋ˄ = ଻ସହ,଴ଵ଼+ଷ = ͸͹,͹͵ ˍʜ/ˏ.            (6.66) 

 

6.4.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 ܶ˅ = ఘೢ∙௚∙ℎభమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ହ଺మଶ = ͳͷ͵ͺʹ,Ͳͺ ˍʜ/ˏ ,          (6.67) 

 ℎଵ = ʜʞʢߘ − ʞʝʓߘ = ͷͳ͸ − ͵ͻ͵ = ͷ͸ ˏ ;          (6.68) 

 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ఘೢ∙௚∙ℎమమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସ,ହ଻మଶ = ͳͲʹ,ͷͻ ˍʜ/ˏ ,          (6.69) 

 ℎଶ = ʢʜʐ௠𝑖௡ߘ  − ʞʝʓߘ = Ͷ͸Ͷ,ͷ͹ − Ͷ͸Ͳ = Ͷ,ͷ͹ ˏ .         (6.70) 
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6.4.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

Эɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ.  

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ܹ˅ ˊ˅ = 𝜌௪ ∙ ݃ ∙ ˒ܤ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅˞ሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷʹ ∙ ሺͶ͸Ͷ,ͷ͹ − Ͷ͸Ͳሻ = ͳͺͺʹ,ͻ͵ ˍʜ/ˏ.          (6.71) 

 

6.4.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

Эɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.5. 

 

 
Ɋɢɫɭɧɨɤ 6.5 – Эɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

Ɍɚɤ ɤɚɤ ɩɥɨɬɢɧɚ ɹɜɥɹɟɬɫɹ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɛɟɡ ɩɨɥɨɫɬɟɣ ɭ ɨɫɧɨɜɚɧɢɹ ɢ 
ɩɪɢɧɚɞɥɟɠɢɬ 1 ɤɥɚɫɫɭ, ɫɨɝɥɚɫɧɨ ɋɉ13.13330.2012 ɩɪɢɧɢɦɚɟɦ: 

  ு𝑎ೞு೏ = Ͳ,Ͷ;                (6.72) 

          ு೏ೝு೏ = Ͳ,ʹ.                 (6.73) 

ௗܪ  = ʜʞʢ − ʜʐˏˋː = ͷͳ͸ − Ͷ͸Ͷ,ͷ͹ = ͷͳ,Ͷ͵ˏ.               (6.74) 

 

ɝɞɟ ʜʐˏˋː – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɪɚɫɯɨɞɟ ȼɏɄ. 
 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͷͳ,Ͷ͵ = ʹͲ,ͷ͹ɦ,           (6.75) 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ ͷͳ,Ͷ͵ = ͳͲ,ʹͻ ˏ.           (6.76) 

 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 
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ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ: ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͶͲʹ,ͷ͸ = ͵ͻͶͻ,ͳͳ ˍʜ/ˏ,        (6.77)  

 ܵ˗ = ͶͲʹ,ͷ͸ ˏଶ.               (6.78) 

 

6.4.5 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
ː݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ଶː ቁ = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ ቀͶͷ − ଶ଴ଶ ቁ = ͳͻ,͸ ˍʜ/ˏଶ,       (6.79) 

 

ɝɞɟ ːߛ  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ (9÷13 ɤɇ/ɦ3), ːߛ = ͳͲ ɤɇ/ɦ3;  ℎː = Ͷ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ;  𝜑ː = 20°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
 ʔː = ˓ː∙ℎːଶ = ଵଽ,଺∙ସଶ =  ͵ͻ,ʹ ˍʜ/ˏଶ.            (6.80) 

 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ 
(ɝɪɚɜɢɣ): ݌ˆ˓ଵ = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ଶ ቁ = ͳͲ ∙ Ͷ ∙ ଶ݃ݐ ቀͶͷ − ସ଴ଶ ቁ = ͺ,͸ͺ ˍʜ/ˏଶ.   (6.81)  

 

ɝɞɟ 𝜑ˆ˓ = ͶͲ°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ. 
 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ 
ɝɪɭɧɬɚ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

ଶ˓ˆ݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ = = ሺͳͲ ∙ Ͷ + ͳʹ,ͷ ∙ ͵ሻ ∙ ଶ݃ݐ ቀͶͷ − ସ଴ଶ ቁ = ͳ͸,ͺʹˍʜ/ˏଶ          (6.82) 

 

ɝɞɟ ℎˆ˓ = ͵ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ;  
ߛ̂  ˓˅́ ˅ = ߛ̂ ˓ − ሺͳ − ݊଴ሻߛ௪ = ʹͲ − ሺͳ − Ͳ,ʹͷሻ ∙ ͳͲ = ͳʹ,ͷ ɤɇ/ɦ3           (6.83) 

 

ɝɞɟ ݊଴ = Ͳ,ʹͷ – ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ; ߛ௪ = ͳͲ ɤɇ/ɦ3  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ̂ߛ ˓ = ʹͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ (ɝɪɚɜɢɣ).  
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ɑɢɫɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ: 

 ʔˆ˓ = ܵˠ˒.ˆ˓ = ͵ͺ,ʹͷ ˍʜ/ˏଶ.             (6.84) 

 

Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɫɤɚɥɵ: 

ଵˍ˔݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑˔ˍʹ ቁ − ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑˔ˍʹ ቁ = = ሺͳͲ ∙ Ͷ + ͳʹ,ͷ ∙ ͵ሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ͷʹ) − ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ − ͵ͷʹ) = = −ͺ͵,Ͳ͹ͷ ˍʜ/ˏଶ.                  (6.85) 

 

ɝɞɟ 𝜑˔ˍ = ͵ͷ°- ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ; ܿ = ͳͲͲ ˍʞ˃ – ɫɰɟɩɥɟɧɢɟ. 

 

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɫɤɚɥɵ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ ɧɚɧɨɫɨɜ, ɢ ɜɟɫ 
ɝɪɭɧɬɚ, ɢ ɜɟɫ ɫɤɚɥɵ, ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

ଶˍ˔݌  = ሺːߛ ∙ ℎː + ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ + ߛ̝ ˍ ∙ ℎ˔ˍሻ ∙ ଶ݃ݐ ቀͶͷ − 𝜑˔ˍʹ ቁ − −ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ − 𝜑˔ˍʹ ቁ = ሺͳͲ ∙ Ͷ + ͳʹ,ͷ ∙ ͵ + ʹͷ ∙ ͳሻ ∙ ଶ݃ݐ (Ͷͷ − ͵ͷʹ) − −ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ − ଷହଶ ቁ = −͹͸,͵ʹͷ ˍʜ/ˏଶ.           (6.86)

  

ɝɞɟ ̝ߛ ˍ = ʹͷ ɤɇ/ɦ3  - ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɤɚɥɵ; ℎ˔ˍ = ͳ - ɬɨɥɳɢɧɚ ɫɥɨɹ ɫɤɚɥɵ. 
 

 ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɪɚɫɱёɬɟ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɫɤɚɥɵ ɧɟ ɭɱɢɬɵɜɚɟɬɫɹ, ɬɚɤ ɤɚɤ 
ɡɧɚɱɟɧɢɟ ɞɚɜɥɟɧɢɣ ɩɨɥɭɱɢɥɨɫɶ ɨɬɪɢɰɚɬɟɥɶɧɵɦ. 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɚɦ: 

′˓ˆ݌  = ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + 𝜑ˆ˓ʹ ቁ = ͳʹ,ͷ ∙ ͵ ∙ ଶ݃ݐ (Ͷͷ + ͶͲʹ) = = ͳ͹ʹ,ͷ ˍʜ/ˏଶ                (6.87) 

  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ.: 
 ʔˆ˓′ = ௣ˆ˓′ ∙ℎˆ˓ଶ = ଵ଻ଶ,ହ∙ଷଶ =  ʹͷͺ,͹ͷ ˍʜ/ˏଶ.           (6.88) 

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɫɤɚɥɵ: 
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′ଵˍ˔݌ = ߛ̂ ˓˅́ ˅ ∙ ℎˆ˓ ∙ ଶ݃ݐ ቀͶͷ + 𝜑˔ˍଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ + 𝜑˔ˍଶ ቁ =  = ͳʹ,ͷ ∙ ͵ ∙ ଶ݃ݐ ቀͶͷ + ଷହଶ ቁ + ʹ ∙ ͳͲͲ ∙ ݃ݐ ቀͶͷ + ଷହଶ ቁ = ͷʹʹ,͵͹ͷ ˍʜ/ˏଶ       (6.89) 

  

ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɫɤɚɥɵ, ɝɞɟ ɞɟɣɫɬɜɭɸɬ ɢ ɜɟɫ ɝɪɭɧɬɚ, ɢ ɜɟɫ 
ɫɤɚɥɵ, ɩɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɪɚɜɧɹɟɬɫɹ: 

′ଶˍ˔݌  = ሺ̂ߛ ˓˅́ ˅ ∙ ℎˆ˓ + ߛ̝ ˍ ∙ ℎ˔ˍሻ ∙ ଶ݃ݐ ቀͶͷ + 𝜑˔ˍଶ ቁ + ʹ ∙ ˔ ∙ ݃ݐ ቀͶͷ + 𝜑˔ˍଶ ቁ =  = ሺͳʹ,ͷ ∙ ͵ + ʹͷ ∙ ͳሻ ∙∙ ଶ݃ݐ (Ͷͷ + ͵ͷʹ) + ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ + ͵ͷʹ) = = ͸ͳͶ,͸͵ ˍʜ/ˏଶ                (6.90) 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɫɤɚɥɵ ɧɚ 1 ɩ.ɦ.: 
′ˍ˔ܧ  = ௣˔ˍభ′ +௣˔ˍమ′ଶ ∙ ℎ˔ˍ = ହଶଶ,ଷ଼+଺ଵସ,଺ଷଶ ∙ ͳ = ͷ͸ͺ,ͷ ˍʜˏమ ;         (6.91) 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ: 

ː˒ܧ  = ʔˆ˓′ + ′ˍ˔ܧ = ʹͷͺ,͹ͷ + ͷ͸ͺ,ͷ = ͺʹ͹,ʹͷ ˍʜˏమ ;         (6.92) 

 

ɇɚɝɪɭɡɤɢ ɝɪɭɧɬɨɜ ɧɚ ɩɥɨɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.6. 

 
Ɋɢɫɭɧɨɤ 6.6 - ɇɚɝɪɭɡɤɢ ɝɪɭɧɬɨɜ ɧɚ ɩɥɨɬɢɧɭ 

 

6.4.6 ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ 
ɮɨɪɦɭɥɟ A.JI. Ɇɨɠɟɜɢɬɢɧɨɜɚ:  
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌௪ ∙ ݃ ∙ ℎଵ% ∙ ቀఒ̅గ + ℎబଶ ቁ =  = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,Ͷ͵ ∙ ቀସ,଺ଽଷ,ଵସ + ଴,ଵଶଶ ቁ = ͵,ʹ͹ ˍʜ,          (6.93) 

 

ɝɞɟ ℎଵ% − ɜɵɫɨɬɚ ɜɨɥɧɵ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ̅ߣ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; 



80 

 

 ℎ଴ = గ∙ℎభ%ఒ̅ = ଷ,ଵସ∙଴,ସଷସ,଺ଽ = Ͳ,ͳʹ ˏ.            (6.94) 

 

 Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ: 
 

௖ݕ  = ఒ̅ଶగ − ଷ଼ ℎଵ% = ସ,଺ଽଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,Ͷ͵ = Ͳ,ͷͻ.           (6.95) 

  

 ɉɥɟɱɨ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 

 

 ʢ˅ˑˎː = ʜʞʢߘ − ʞʝʓߘ − ௖ݕ = ͷͳ͸ − Ͷ͸Ͳ − Ͳ,ͷͻ = ͷͷ,Ͷͳˏ.       (6.96) 

 

 Эɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ (1,05 ÷1,1)ℎଵ% ɧɚɞ 
ɍȼȻ, ɚ ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ (5÷8)ℎଵ%ɍȼȻ. 
 

6.5 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 

  

Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱёɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ 6.3, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 

Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ 
ɩɪɨɝɪɚɦɦɵ AutoCad.  
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Ɍɚɛɥɢɰɚ 6.3 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɚɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇ∙ɦ 

ܶ˅  1 ĺ 15382,08 18,67 287137,29 ܶː  1 ĸ 102,59 1,52 -156,29 0,95 ˄ܩ Ļ 9973,56 10,16 -101331,36 0,95 ˎ˒ܩ Ļ 18300,11 7,52 -137616,82 ܹ˅ ˊ˅ 1 Ĺ 1882,93 0,00 0,00 ˗ܹ 1 Ĺ 3949,11 10,46 41307,73 

Eɧ 1,2 ĺ 47,04 5,33 250,88 

Eɝɪ 1,2 ĺ 45,90 2,34 107,42 

Eɩɧ 0,8 ĸ 661,80 0,90 -595,62 ܹ˅ ˑˎː 1 ĺ 3,27 55,41 179,69 

qɡ 0,9 Ļ 60,96 16,86 -1027,54 

∑ M 

 

88256,66 ɤɇ∙ɦ 

 

∑ Nɜɟɪɬ 22502,58 ɤɇ 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ  ,              (6.97) 

 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 
 .ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – ܤ 
 ܰ = ͻͻ͹͵,ͷ͸ + ͳͺ͵ͲͲ,ͳ − ͳͺͺʹ,ͻ͵ − ͵ͻͶͻ,ͳͳ + ͸Ͳ,ͻ͸ = ʹʹͷͲʹ,ͷͺ ɤɇ. 
 𝜎௨௬ = − ଶଶହ଴ଶ,ହ଼ ସଶ + ଺∙଼଼ଶହ଺,଺଺ସଶమ = −ʹ͵ͷ,ͷͺ ˍʜ/ˏଶ          (6.98) 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶ ሻ ,            (6.99) 

 

ɝɞɟ ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͷͳ͸ − Ͷ͸Ͳ = ͷ͸ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
 

 ݉௨ = t݃  ଵ,             (6.100)ߙ

 

ɝɞɟ ߙଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ t݃ ଵߙ = Ͳ. 

 

 



82 

 

𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ߛ˅ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶ ሻ = = −ʹ͵ͷ,ͷͺ ∙ Ͳ − ͳͲ ∙ ͷ͸ ∙ ሺͳ − Ͳሻ = −ͷ͸Ͳ ˍʜ/ˏଶ         (6.101) 

 𝜏௫௬௨ = ߛ˅) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ          (6.102) 

 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ߛ˅ ∙ ௗ௨ܪ ∙ ݉௨ଶ = = −ʹ͵ͷ,ͷͺ  ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͷ͸ ∙ Ͳ = −ʹ͵ͷ,ͷͺ ˍʜˏమ ;            (6.103) 

 𝜎ଷ௨ = ߛ˅− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷ͸ = −ͷ͸Ͳ ˍʜ/ˏଶ .        (6.104) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − ଶଶହ଴ଶ,ହ଼ ସଶ − ଺∙଼଼ଶହ଺,଺଺ସଶమ = −ͺ͵ͷ,ͻ͹ ˍʜ/ˏଶ ,         (6.105)        

  𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ߛ˅ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ͺ͵ͷ,ͻ͹ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ Ͷ,ͷ͹ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −ͶͻͲ,ʹ͵ ˍʜ/ˏଶ ,      (6.106) 

 

ɝɞɟ ݉௧ = Ͳ,͹ͷ, ɡɚɞɚɧ ɪɚɧɟɟ.  

ௗ௧ܪ  = ∇ʢʜʐሺܳʒЭʠሻ − ∇ʞʝʓ = Ͷ͸Ͷ,ͷ͹ − Ͷ͸Ͳ = Ͷ,ͷ͹ ˏ – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
 𝜏௫௬௧ = ߛ˅)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧           (6.107) 

 𝜏௫௬௧ = −ሺͳͲ ∙ Ͷ,ͷ͹ − ͺ͵ͷ,ͻ͹ሻ ∙ Ͳ,͹ͷ = ͷͻʹ,͹ ˍʜ/ˏଶ;  
 𝜎ଵ௧ = ߛ˅− ∙ ௧ௗܪ = −ͳͲ ∙ Ͷ,ͷ͹ = −Ͷͷ,͹ ˍʜ/ˏଶ;        (6.108) 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ߛ˅ ∙ ௧ௗܪ ∙ ݉௧ଶ          (6.109) 

 𝜎ଷ௧ = −ͺ͵ͷ,ͻ͹ ∙ ሺͳ + Ͳ,͹ͷሻ + ͳͲ ∙ Ͷ,ͷ͹ ∙ Ͳ,͹ͷଶ = −ͳͶ͵͹,ʹͶ ˍʜ/ˏଶ;  
 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4. 

 

Ɍɚɛɥɢɰɚ 6.4 – Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɩɪɹɠɟɧɢɟ ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ, ̱ ʜ/ˏଶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ, ̱ ʜ/ˏଶ 𝜎௬ −ʹ͵ͷ,ͷͺ −ͺ͵ͷ,ͻ͹ 𝜎௫ −ͷ͸Ͳ −ͶͻͲ,ʹ͵ 𝜏௫௬ 0 ͷͻʹ,͹ 𝜎ଵ −ʹ͵ͷ,ͷͺ −Ͷͷ,͹ 𝜎ଷ −ͷ͸Ͳ −ͳͶ͵͹,ʹͶ 
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6.5.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ߛ ∙ ܴ௕,        (6.110) 

 

ɝɞɟ ܴ௕− ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ; 

௡ߛ   = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ߛ௟௖ = ͳ; ߛ௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ߛ௖ = Ͳ,ͻ; 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 
ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɪɚɠɟɧɢɟ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
  ͳ,ʹͷ ∙ ͳ ∙ ͳͶ͵͹,ʹͶ ൑ Ͳ,ͻ ∙ ʹͺͲͲ ሺˍʞ˃ሻ, 

 ͳ͹ͻ͸,ͷͷ ˍʜ/ˏଶ  ൑ ʹͷʹͲ ˍʜ/ˏଶ. 
 

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

 𝜎′௬ < Ͳ,              (6.111) 

 −ʹ͵ͷ,ͷͺ ˍʜ/ˏଶ < Ͳ. 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙  ௗ௨,             (6.112)ܪ

ௗ௨ܪ  = ∇ʜʞʢ − ∇ʞʝʓ = ͷͳ͸ − Ͷ͸Ͳ = ͷ͸ˏ.         (6.113) 

 ʹ͵ͷ,ͷͺ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͷ͸,  
 ʹ͵ͷ,ͷͺ ˍʜ/ˏଶ ൒ ͳͶͲ ˍʜ/ˏଶ. 

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 
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6.5.3 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ, ɬɨ ɟɫɬɶ ɟɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɫɞɜɢɝɭ 
ɫɨɨɪɭɠɟɧɢɹ. ɉɥɨɬɢɧɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ ɫɞɜɢɝ ɩɨ ɩɟɪɜɨɦɭ ɩɪɟɞɟɥɶɧɨɦɭ 
ɫɨɫɬɨɹɧɢɸ – ɩɨ ɩɨɬɟɪɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ோ∙ఊ೎ி∙ ఊ೗೎ ൒  ௡,              (6.114)ߛ

 ܴ = ɩɥܩ) + Ȼܩ + зݍ − ɮܹ − ɜܹзɜ൯ ∙ t݃ 𝜑 + ɩɧܧ ∙ ௖ߛ +  ܿ ∙ 𝜔 = = ሺͳͺ͵ͲͲ,ͳͳ + ͻͻ͹͵,ͷ͸ + ͸Ͳ,ͻ͸ − ͵ͻͶͻ,ͳͳ − ͳͺͺʹ,ͻ͵ሻ ∙ Ͳ,͹ + +͸͸ͳ,ͺͲ ∙ Ͳ,͹ + ͳͲͲ ∙ Ͷʹ = ʹͲͶͳͷ,Ͳ͹ ˍʜ/ˏ ,         (6.115) 

 

ɝɞɟ ݃ݐ𝜑 = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɫɤɚɥɶɧɵɟ); ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; 𝜔 = ɩܤ ∙ ͳ = Ͷʹ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ; ߛ௖′ = Ͳ,͹ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ. ߛ௖ = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ. 
ܨ  = ɜܶ − ɧܶ + ܹ˅ ˑˎː + ːܧ + ˓ˆܧ = ͳͷ͵ͺʹ,Ͳͺ − ͳͲʹ,ͷͻ + ͵,ʹ͹ + Ͷ͹,ͲͶ ++Ͷͷ,ͻͲ = ͳͷ͵͹ͷ,͸ͻ ɤɇ/ɦ .            (6.116) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 

 ʹͲͶͳͷ,Ͳ͹ ∙ Ͳ,ͻͷͳͷ͵͹ͷ,͸ͻ ∙ ͳ ൒ ͳ,ʹͷ , 
 ͳ,ʹ͸ ൒ ͳ,ʹͷ .  ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ 
ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ.
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
Ⱥɛɚɡɢɧɫɤɨɝɨ Ƚɍ. Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

7.1 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱥɛɚɡɢɧɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 
ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 

−  ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
−  ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
−  ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 
−  ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
−  ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 

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

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

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

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

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

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

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

ɤɚɱɟɫɬɜɚ ɜɨɞɵ Ⱥɛɚɤɚɧ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ⱥɛɚɡɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4. Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

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

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ ɨɬ01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 

ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

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

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

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

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

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

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

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɉ ɨɬ 1.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ», ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌЭɈ (ɌЭɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

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

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
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- Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

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

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

ɉɪɢ ɩɥɨɳɚɞɢ ɡɚɬɚɩɥɢɜɚɟɦɨɣ ɬɟɪɪɢɬɨɪɢɢ ɜ 40 ɤɦ2, ɩɪɢɦɟɪɧɨɦ ɤɨɥɢɱɟɫɬɜɟ 
ɞɟɪɟɜɶɟɜ ɧɚ ɨɞɢɧ ɝɟɤɬɚɪ ɬɟɪɪɢɬɨɪɢɢ (100 ɲɬ.) ɢ ɫɪɟɞɧɟɦ ɨɛɴɟɦɟ ɨɞɧɨɝɨ ɞɟɪɟɜɚ 
1,1 ɦ3 ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ ɩɪɢɦɟɪɧɵɣ ɨɛɴɟɦ ɞɪɟɜɟɫɢɧɵ, ɤɨɬɨɪɵɣ ɧɟɨɛɯɨɞɢɦɨ 
ɛɭɞɟɬ ɜɵɪɭɛɢɬɶ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܸ̌ ˓ˈ˅ = ܵ ∙ ݊ ∙ ܸଵ = ͶͲ ∙ ͳͲͲͲͲ ∙ ͳ,ͳ = ͶͶͲͲͲͲ ˏଷ.           (7.1) 

 

ɝɞɟ ܵ − ˒ˎˑ˜˃ˇ˟ ˊ˃˕˃˒ˎˋ˅˃ˈˏˑˌ ˕ˈ˓˓ˋ˕ˑ˓ˋˋ ሺˍˏଶሻ, ݊ − ˍˑˎˋ˚ˈ˔˕˅ˑ ˇˈ˓ˈ˅˟ˈ˅ ː˃ ˑˇˋː ˍˏଶ ሺ˛˕ሻ, ܸଵ − ˑ˄˝ˈˏ ˇ˓ˈ˅ˈ˔ˋː˞ ˅ ˑˇːˑˏ ˇˈ˓ˈ˅ˈ ሺˏଷሻ. 

 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
  

1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ         

1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ-

ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;     

1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);      

1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;    

1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;           

1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;     

1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  
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2 ɋɚɧɢɬɚɪɧɨ- ɬɟɯɧɢɱɟɫɤɢɟ        

2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;            

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   

 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        

 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        

 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;           

2.6 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɉȾȼ  

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

2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɨɣ ɡɨɧɟ;   

2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ- ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ . 

 

7.3 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 

 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ. 

 

7.3.1 Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 

 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5 

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

 

ɝɞɟ ܰ- ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (856214 ɦ3), ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%), 𝜌- ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (𝜌 =2,5 ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͺͷ͸ʹͳͶ ∙ ͳ,ͺͳͲͲ% ∙ ʹ,ͷ = ͵ͺͷʹͻ ˕ 
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7.3.2 Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ 
ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ 

 

Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 20 5 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82-202-96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. 

ܯ  = ே∙௤ଵ଴଴% ∙ 𝜌,ɬ,                 (7.3) 

 

ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (84 ɬ), ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%), 𝜌- ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (𝜌 =2,0 ɬ/ɦ3). 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͺͶ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ͳ,͸ͺ ˕ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ ͵ͺͷʹͻ ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), ͳ,͸ͺ  ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 

ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 
 

7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 

 

 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱥɛɚɡɢɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 

1)  ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ- 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

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

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽЭɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
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2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 

3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 

4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 

 

7.5 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 

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

Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɬɚɧɰɢɢ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ ȽЭɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ 
ɤɭɪɟɧɢɹ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɯ ɩɨɡɢɰɢɹɯ. ȼɨ ɜɫɟɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɤɥɚɞɚɯ, ɡɞɚɧɢɹɯ ɪɚɡɦɟɳɟɧɵ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ. ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ.  

Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɚɯ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɩɪɟɞɭɫɦɨɬɪɟɧɚ 
ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜɧɭɬɪɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɧɚ 
Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɬɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 
 

7.6 Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 

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 
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ɬɪɭɞɚɜ 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 Ƚɨɫɝɨɪɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, Ɇɟɠɨɬɪɚɫɥɟɜɵɦ ɩɪɚɜɢɥɚɦ ɩɨ 
ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, 
ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ 
ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

ɇɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 
ɂɧɫɬɪɭɤɬɚɠɢ ɜɨ ɜɫɟɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɧɚ Ɋɨɫɬɨɜɫɤɨɣ ȽЭɋ ɛɭɞɭɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɵɫɨɤɨɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 
Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 

ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ 
ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. 

ɍɥɭɱɲɟɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɛɭɞɟɬ ɞɚɜɚɬɶ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɟɡɭɥɶɬɚɬɵ: ɪɨɫɬ 
ɩɪɢɛɵɥɢ; ɫɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɤɨɦɩɟɧɫɚɰɢɹɦɢ ɡɚ ɪɚɛɨɬɭ ɫ ɜɪɟɞɧɵɦɢ 
ɢ ɬɹɠɟɥɵɦɢ ɭɫɥɨɜɢɹɦɢ ɬɪɭɞɚ; ɭɦɟɧɶɲɟɧɢɟ ɩɨɬɟɪɶ, ɫɜɹɡɚɧɧɵɯ ɫ ɬɪɚɜɦɚɬɢɡɦɨɦ, 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶɸ; ɭɦɟɧɶɲɟɧɢɟɦ ɬɟɤɭɱɟɫɬɢ ɤɚɞɪɨɜ ɢ ɬ.ɞ. 
Ɉɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ ɜ ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɹɜɥɹɟɬɫɹ 
ɧɨɪɦɚɬɢɜɧɵɣ ɚɤɬ «ɋɢɫɬɟɦɚ ɫɬɚɧɞɚɪɬɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ». 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ȽЭɋ ɩɟɪɫɨɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, ɡɚɧɹɬɵɟ 
ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ ɨɩɟɪɚɬɢɜɧɵɟ 
ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, ɦɨɧɬɚɠɧɵɟ, 
ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ ɜɵɩɨɥɧɹɬɶ 
ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ (ɩɪɚɜɢɥ 
ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) ȽЭɋ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ 
ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ-, ɩɨɠɚɪɨ- 

ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɞɟɬ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɞɨɥɠɟɧ ɛɭɞɟɬ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

Эɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ Ⱥɛɚɡɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɚɯɨɞɹɬɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢ ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɪɚɛɨɬ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɹɜɥɹɸɬɫɹ: 

– ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 
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– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ. 
ɇɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɧɢɹ 

 

 Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽЭɋ 
ɨɩɪɟɞɟɥɢɦ ɨɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ; 

 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

 ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ; 

 ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ. 
 

8.1 Ɉɛɴёɦ ɩɪɨɞɚɠ 

 

 Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟё ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 2020 2021 2022 2023 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 228 228 228 228 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5350 5350 5350 5350 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 1219800 1219800 1219800 1219800 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ∙ɱ 12198 12198 12198 12198 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 1207602 1207602 1207602 1207602 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ∙ɱ 1007 1042 1077 1110 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 101338,00 104860,00 108382,00 111703,00 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 15458,00 15996,00 16533,00 17039,00 

 

 ɍɜɟɥɢɱɟɧɢɢ ɜɵɪɭɱɤɢ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042ɝɝ. (ɩɪɢɤɚɡ ɈȺɈ «ɊɭɫȽɢɞɪɨ» 
ɨɬ 16.01.2017 ɝ. №9) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
 ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
 ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
 ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ; 
 ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
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Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 
ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,08%. 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ ȽЭɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 288 ɦɟɫɹɰɚ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 66 ɦɟɫɹɰɟɜ. 
Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɰɟɧ ɩɟɪɜɨɝɨ ɤɜɚɪɬɚɥɚ 2018 ɝɨɞɚ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 

 

Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 58,185 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274 62,472 

ɂɬɨɝɨ  120,657 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɜ ɩɪɨɰɟɧɬɚɯ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Эɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,09 

Ɉɬ 16 ɞɨ 25 0,14 

ɋɜɵɲɟ 25 ɥɟɬ 0,2 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 
ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2016 ɝɨɞɚ. 

Ɋɚɫɱёɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 8.4. 
 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿЭɋ" 135,38 ɬɵɫ.ɪɭɛ/Ɇɜɬ 30,886 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ ˚ 2,161 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ ˚ 0,626434 

ɂɬɨɝɨ  33,654 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Ⱥɛɚɤɚɧ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɫ 2020 ɝ. ɩɨ 2024 ɝ. ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.5. 

 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɦɥɧ. ɪɭɛ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2020 2021 2022 2023 2024 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 220,69 357,71 357,71 357,71 357,71 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 25,74 40,82 37,39 33,95 30,52 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 120,66 120,66 120,66 120,66 120,66 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 19,30 30,62 28,04 38,20 34,34 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 33,65 33,65 33,65 33,65 33,65 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 9,46 9,46 9,46 9,46 9,46 

ɂɬɨɝɨ 429,50 592,92 586,91 593,63 586,33 

 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 

 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɭɦɦɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ, ɦɥɧ.ɪɭɛ. 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɢɡɞɟɪɠɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɟɪɟɱɢɫɥɟɧɢɟɦ 
ɧɚɥɨɝɨɜɵɯ ɫɛɨɪɨɜ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ. 
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Ȼɨɥɶɲɚɹ ɢɯ ɱɚɫɬɶ ɩɥɚɬɢɬɫɹ ɜ ɛɸɞɠɟɬ ɪɟɝɢɨɧɚ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɜɜɟɞɟɧɢɹ ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɨɤɚɠɟɬ ɷɮɮɟɤɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɬɚɧɰɢɢ. 

ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
 ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
 ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
 ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
 ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ - 4,8 ɪɭɛ. 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 271,35 284,27 297,84 310,44 322,66 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 195,81 343,08 353,88 363,81 373,38 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 9,42 9,42 9,42 9,42 9,42 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 86,72 78,85 70,98 63,11 55,24 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

 

Ɉɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɚ ɜ 
ɩɨɫɥɟɞɭɸɳɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ 
ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, 
ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ Ⱥɛɚɡɢɧɫɤɨɣ 
ȽЭɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨɛ ɩɪɢɛɵɥɢ ɢ ɭɛɵɬɤɚɯ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 – ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɚɹ ɫɭɦɦɚ ɩɪɢɛɵɥɢ, ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2019 2020 2021 2022 2023 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 556,54 1732,55 1793,87 1854,33 1910,71 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 83,65 429,50 592,92 586,91 593,63 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 472,88 1303,05 1200,95 1267,42 1317,08 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 94,58 260,61 240,19 253,48 263,42 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 378,31 1042,44 960,76 1013,94 1053,66 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,% 20,00 20,00 20,00 20,00 20,00 

 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 
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Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 

 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɨɛɭɫɥɨɜɥɟɧɚ ɩɨɷɬɚɩɧɵɦ ɜɜɨɞɨɦ ɚɝɪɟɝɚɬɨɜ ɢ 
ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ. 
 

8.5 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 
ɩɪɨɟɤɬɚ  

 

Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈЭ ɢ ɌɈЭ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿЭɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-

113. 

ɛ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016-2041 ɝɝ. 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

 ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɢ Ⱥɛɚɤɚɧ 

ɦɨɳɧɨɫɬɶɸ 228 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 24 ɥɟɬ, ɜ ɬ.ɱ. 2 ɝɨɞɚ ɞɨ ɩɭɫɤɚ ɚɝɪɟɝɚɬɚ ɢ 22 ɥɟɬ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ 
ɨɬɪɚɠɚɟɬ ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ 
ɪɨɫɫɢɣɫɤɨɦ ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

ɉɪɨɝɧɨɡɧɵɟ ɬɚɪɢɮɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɨɛɳɟɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

ȼ ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. 

ȼ ɪɚɫɱɟɬɚɯ ɨɛɳɟɫɬɜɟɧɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɥɢɫɶ ɜɫɟ 
ɡɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
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Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ, ɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ - ɡɚɬɪɚɬɵ ɭɱɚɫɬɧɢɤɨɜ, 
ɪɟɚɥɢɡɭɸɳɢɯ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽЭɋ. 

Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ ɋɢɛɢɪɫɤɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 
ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ 
ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɛɸɞɠɟɬɚ. 
 

8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢɥɢ 
ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɦɨɠɟɬ ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɛɸɞɠɟɬɧɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɞɥɹ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɨɝɨ ɭɪɨɜɧɹ. Ⱦɥɹ ɷɬɨɣ ɰɟɥɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɸɞɠɟɬɧɵɣ ɷɮɮɟɤɬ ɩɪɨɟɤɬɚ, ɤɨɬɨɪɵɣ ɡɚɬɟɦ ɫɬɚɧɨɜɢɬɫɹ ɨɫɧɨɜɨɣ 
ɞɥɹ ɪɚɫɱɟɬɚ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

Ȼɸɞɠɟɬɧɵɣ ɷɮɮɟɤɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɲɚɝɚ ɩɪɨɟɤɬɚ 
ɤɚɤ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɪɚɫɯɨɞɚɦɢ ɛɸɞɠɟɬɚ, ɫɜɹɡɚɧɧɵɦɢ ɫ 
ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ʉ ɩɪɢɬɨɤɚɦ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ ɨɬɧɨɫɢɬɫɹ: 
 ɩɪɢɬɨɤɢ ɨɬ ɧɚɥɨɝɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɟɣɫɬɜɭɸɳɢɦ 

ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2021 2022 2023 2024 2025 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 366,6 572,8 725,1 741,6 756,3 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 276,7 486,0 646,2 670,6 693,1 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 89,8 86,7 78,8 71,0 63,1 

 

8.7 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ 
ɧɚ ɪɟɤɢ Ⱥɛɚɤɚɧ ɦɨɳɧɨɫɬɶɸ 228 Ɇȼɬ. 

ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ 
ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ.  

Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.9. 
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Ɍɚɛɥɢɰɚ 8.9 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 58 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 66 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 7864,6 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI 2,48 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ∙ɱ 0,10 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 24298 

 

8.8 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

 

ȼɟɞɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɟɜɨɡɦɨɠɧɨ ɛɟɡ 
ɝɪɚɦɨɬɧɨ ɫɨɫɬɚɜɥɟɧɧɨɝɨ ɛɢɡɧɟɫ-ɩɥɚɧɚ ɢ ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɰɟɧɤɢ 
ɜɨɡɦɨɠɧɵɯ ɪɢɫɤɨɜ ɢ ɩɨɬɟɪɶ. ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɦɟɪ ɬɨɝɨ, ɤɚɤ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɪɢɫɤɚ ɦɨɠɟɬ 
ɩɨɜɥɢɹɬɶ ɧɚ ɨɛɳɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

Ƚɥɚɜɧɚɹ ɰɟɥɶ ɢ ɡɚɞɚɱɚ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤ ɦɨɝɭɬ 
ɩɨɜɥɢɹɬɶ ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɣ, ɚ ɬɨɱɧɟɟ, 
ɮɢɧɚɧɫɨɜɵɣ ɪɟɡɭɥɶɬɚɬ. 

ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦɢ, ɞɥɹ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɸɬɫɹ: ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ, 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ, ɢ ɨɛɴɟɦ ɫɛɵɬɚ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɪɚɮɢɱɟɫɤɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɛɨɥɟɟ ɧɚɝɥɹɞɧɨ 

ɨɬɪɚɠɚɟɬ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ.   
Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɨɤɭɩɚɟɦɨɫɬɢ 

ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 8.10: 
 

Ɍɚɛɥɢɰɚ 8.10 – Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɩɟɪɢɨɞɚ 
ɨɤɭɩɚɟɦɨɫɬɢ 

 -10% -8% -6% -4% -2% 0% 2% 4% 6% 8% 10% 

ɋɬɚɜɤɢ ɧɚɥɨɝɨɜ 65 65 65 66 66 66 67 67 67 68 68 

Ɉɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ 61 62 63 64 65 66 68 69 70 71 72 

Ɉɛɶɟɦ ɫɛɵɬɚ 73 72 70 69 68 66 65 64 63 62 61 

 0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20% 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 58 59 60 62 63 65 67 69 71 73 76 

 

ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.3 ɜ ɜɢɞɟ 
ɞɢɧɚɦɢɤɢ ɢɡɦɟɧɟɧɢɹ DPB. 
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Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɨɤɭɩɚɟɦɨɫɬɢ (DPB) ɨɬ 

ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɡɧɚɱɟɧɢɹ DPB. 

ɉɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.4. 
 

 
Ɋɢɫɭɧɨɤ 8.4 - ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɩɟɪɢɨɞɚ ɨɤɭɩɚɟɦɨɫɬɢ (DPB) ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɩɪɟɞɟɥɚ ɨɛɴёɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɛɨɥɶɲɟ 
DPB. ɉɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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Ɋɢɫɭɧɨɤ 8.5 – (DPB) ɨɬ ɢɡɦɟɧɟɧɢɹ ɩɪɟɞɟɥɚ ɨɛɴёɦɚ ɫɛɵɬɚ 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɴɟɦɚ ɫɛɵɬɚ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɫɬɚɧɰɢɹ ɨɤɭɩɢɬɫɹ ɛɵɫɬɪɟɟ. ɉɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.6. 
 

 
Ɋɢɫɭɧɨɤ 8.6 – DPB ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɜɟɥɢɱɢɜɚɟɬɫɹ DPB. 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ; 

 ɍɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ; 

 ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ. 
 

Ɉɫɧɨɜɧɵɟ ɢɬɨɝɨɜɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ: 
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ɑɢɫɬɵɣ ɩɪɢɜɟɞёɧɧɵɣ ɞɨɯɨɞ NPV – 7864,6 ɦɥɧ.ɪɭɛ.; 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ PI – 2,48; 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ – 0,10 ɪɭɛ./ɤȼɬ∙ɱ; 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 24298 ɪɭɛ./ɤȼɬ. 
ɉɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ Ⱥɛɚɤɚɧ ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɢ 

ɦɨɠɟɬ ɛɵɬɶ ɪɟɚɥɢɡɨɜɚɧ. 
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9 ɋɢɫɬɟɦы ɢɡɦɟɪɟɧɢɣ, ɫɩɨɫɨɛы ɢɫɩɨɥɧɟɧɢя, ɫɢɫɬɟɦы ɫɜяɡɟɣ ɫ ɊȾɍ ɋɈ, 
ɫɢɫɬɟɦы ɨɬɨɛɪɚɠɟɧɢя ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ (АɋɌȾɍ, ɋȾɌɍ) ɧɚ 
ȽЭɋ. 
 

9.1 ɇɚɡɧɚɱɟɧɢɟ, ɫɨɫɬɚɜ ɢ ɮɭɧɤɰɢɢ ɫɢɫɬɟɦы 

 

Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɨɛɴɟɤɬɨɜ ȿЭɋ 
Ɋɨɫɫɢɢ ɜ ɪɟɚɥɶɧɨɦ ɜɪɟɦɟɧɢ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɫɬɜɚ ɢ ɷɮɮɟɤɬɢɜɧɨɣ ɪɚɛɨɬɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɟɯɚɧɢɡɦɨɜ ɨɩɬɨɜɨɝɨ ɢ ɪɨɡɧɢɱɧɵɯ ɪɵɧɤɨɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɋɢɫɬɟɦɧɨɦɭ ɨɩɟɪɚɬɨɪɭ ɬɪɟɛɭɸɬɫɹ ɫɢɫɬɟɦɚ ɢɡɦɟɪɟɧɢɣ, 
ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɞɚɧɧɵɟ ɨ ɫɨɫɬɨɹɧɢɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɚɧɚɥɵ ɫɜɹɡɢ ɫɨ ɜɫɟɯ ɭɩɪɚɜɥɹɟɦɵɯ ɨɛɴɟɤɬɨɜ. 
Эɬɭ ɡɚɞɚɱɭ ɜɵɩɨɥɧɹɟɬ ɋɈɌɂ ȺɋɋɈ. 

ɋɈɌɂ ȺɋɋɈ – ɫɢɫɬɟɦɚ ɨɛɦɟɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ ɫ 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ (ȺɋɋɈ). ɉɪɟɞɧɚɡɧɚɱɟɧɚ 
ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɢ ɫɛɨɪɚ ɨɩɟɪɚɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɨ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɢ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɟɪɟɞɚɱɢ ɟё ɜ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɩɭɧɤɬɵ ɮɢɥɢɚɥɨɜ 
ɋɈ ȿЭɋ. 

ɋɬɚɧɞɚɪɬɧɵɦ ɹɞɪɨɦ ɫɢɫɬɟɦɵ ɋɈɌɂ ȺɋɋɈ ɹɜɥɹɸɬɫɹ ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɟ 
ɥɨɝɢɱɟɫɤɢɟ ɤɨɧɬɪɨɥɥɟɪɵ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
Ʉɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫɛɨɪ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɫ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɫ ɬɪɟɛɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ 
ɫɟɤɭɧɞɭ). Ɍɚɤɠɟ ɨɧɢ ɜɵɩɨɥɧɹɸɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɢ: ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ, 
ɞɢɚɝɧɨɫɬɢɤɭ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɢ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ, ɜɵɛɨɪ ɞɚɧɧɵɯ ɫ 
ɢɫɩɪɚɜɧɨɝɨ ɤɚɧɚɥɚ ɢɥɢ ɨɬ ɢɫɬɨɱɧɢɤɚ ɞɚɧɧɵɯ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɧɟɢɫɩɪɚɜɧɨɫɬɢ 
ɧɚ ɨɞɧɨɦ ɢɡ ɤɚɧɚɥɨɜ ɢɥɢ ɢɫɬɨɱɧɢɤɟ ɞɚɧɧɵɯ, ɩɟɪɜɢɱɧɭɸ ɨɛɪɚɛɨɬɤɭ ɞɚɧɧɵɯ, 
ɩɪɨɫɬɚɜɥɟɧɢɟ ɫɢɝɧɚɥɚɦ ɩɪɢɡɧɚɤɨɜ ɤɚɱɟɫɬɜɚ (ɞɨɫɬɨɜɟɪɧɨɫɬɢ, ɡɚɦɟɳɟɧɢɹ ɢ ɞɪ.), 
ɫɢɧɯɪɨɧɢɡɚɰɢɸ ɜɪɟɦɟɧɢ ɫ GPS/ȽɅɈɇȺɋɋ-ɩɪɢɟɦɧɢɤɨɦ ɢ ɩɪɨɫɬɚɜɥɟɧɢɟ 
ɫɢɝɧɚɥɚɦ ɦɟɬɨɤ ɟɞɢɧɨɝɨ ɜɪɟɦɟɧɢ, ɩɪɢɟɦ ɢ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɜ SCADA-ɫɢɫɬɟɦɭ, 
ɜɵɛɨɪ ɞɚɧɧɵɯ ɞɥɹ ɩɟɪɟɞɚɱɢ ɜ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɋɢɫɬɟɦɧɨɝɨ 
ɨɩɟɪɚɬɨɪɚ ɢ ɢɯ ɩɟɪɟɞɚɱɭ ɜ ɉɅɄ ɫɜɹɡɢ ɫ ɋɈ. 

Ɉɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɫɜɹɡɢ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɫ Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ 
ɩɨ ɩɪɨɬɨɤɨɥɚɦ ɆЭɄ 60870-5-101/104 ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɮɨɪɦɭɥɹɪɨɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɢ ɫ ɬɪɟɛɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ 
ɫɟɤɭɧɞɭ). ɉɪɢ ɧɚɥɢɱɢɢ ɧɟɨɛɯɨɞɢɦɵɯ ɜɵɱɢɫɥɢɬɟɥɶɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɜɨɛɨɞɧɵɯ 
ɩɨɪɬɨɜ ɜɜɨɞɚ/ɜɵɜɨɞɚ ɷɬɭ ɮɭɧɤɰɢɸ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶ ɬɚɤɠɟ ɤɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɢ 
ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ. Ʉɨɧɬɪɨɥɥɟɪɵ ɫɜɹɡɢ ɫ ɋɈ ɜɵɩɨɥɧɹɸɬ ɬɚɤɠɟ: 
ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɭ, ɞɢɚɝɧɨɫɬɢɤɭ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɫ ȺɋɋɈ, ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨ 
ɫɨɫɬɨɹɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ SCADA-ɫɢɫɬɟɦɭ. 

ɂ ɤɨɧɬɪɨɥɥɟɪɵ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ, ɢ ɤɨɧɬɪɨɥɥɟɪɵ ɫɜɹɡɢ ɫ ɋɈ 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɨɩɚɪɧɨ. Ʉɨɧɬɪɨɥɥɟɪɵ ɜ 
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ɤɚɠɞɨɣ ɩɚɪɟ ɪɚɛɨɬɚɸɬ ɩɚɪɚɥɥɟɥɶɧɨ, ɤɨɧɬɪɨɥɢɪɭɹ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɢ 
ɪɟɡɟɪɜɢɪɭɹ ɞɪɭɝ ɞɪɭɝɚ ɢ ɩɪɟɞɨɫɬɚɜɥɹɹ ɜɨɡɦɨɠɧɨɫɬɶ ɝɨɪɹɱɟɣ ɡɚɦɟɧɵ ɢɥɢ 
ɩɪɨɜɟɞɟɧɢɹ ɫɟɪɜɢɫɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɛɟɡ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɨɫɬɚɧɨɜɚ ɪɚɛɨɬɵ ɜɫɟɣ 
ɫɢɫɬɟɦɵ. 

ɂɫɬɨɱɧɢɤɚɦɢ ɞɚɧɧɵɯ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ ɦɨɠɟɬ ɹɜɥɹɬɶɫɹ ɪɚɡɥɢɱɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɥɸɛɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ: ɨɬ ɚɧɚɥɨɝɨɜɵɯ ɢ ɞɢɫɤɪɟɬɧɵɯ ɞɚɬɱɢɤɨɜ, 
ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ (Ɇɂɉ) ɢ ɞɨ ɩɨɥɧɨɦɚɫɲɬɚɛɧɵɯ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ⱥɋɍ Ɍɉ. 

ɋɟɪɜɟɪɵ, ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ, ɩɨɞ ɭɩɪɚɜɥɟɧɢɟɦ ɫɟɪɜɟɪɧɨɣ 
ɨɩɟɪɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɫɟɦɟɣɫɬɜɚ Windows, ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɛɨɬɭ SCADA-

ɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɫɥɭɠɚɬ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɩɪɢɤɥɚɞɧɨɝɨ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ. 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɫɟɪɜɟɪɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɚɪɨɣ. 

Ɉɫɧɨɜɧɵɦɢ ɮɭɧɤɰɢɢ SCADA-ɫɢɫɬɟɦɵ ɹɜɥɹɸɬɫɹ: ɫɱɢɬɵɜɚɧɢɟ ɞɚɧɧɵɯ ɫ 
ɤɨɧɬɪɨɥɥɟɪɨɜ ɫɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɢɧɮɨɪɦɚɰɢɢ ɢ ɢɯ ɚɪɯɢɜɢɪɨɜɚɧɢɟ, ɨɬɨɛɪɚɠɟɧɢɟ 
ɢɧɮɨɪɦɚɰɢɢ ɨ ɯɨɞɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɷɤɪɚɧɟ ɦɨɧɢɬɨɪɚ, ɚɜɚɪɢɣɧɚɹ 
ɫɢɝɧɚɥɢɡɚɰɢɹ ɢ ɝɟɧɟɪɚɰɢɹ ɨɬɱɟɬɨɜ. SCADA-ɫɢɫɬɟɦɚ ɦɨɠɟɬ ɩɨɫɬɚɜɥɹɬɶɫɹ ɤɚɤ ɜ 
ɫɨɫɬɚɜɟ ɋɈɌɂ ȺɋɋɈ, ɬɚɤ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɭɠɟ ɢɦɟɸɳɚɹɫɹ ɢ ɢɫɩɨɥɶɡɭɟɦɚɹ ɧɚ 
ɨɛɴɟɤɬɟ. ȼ ɩɨɫɥɟɞɧɟɦ ɫɥɭɱɚɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɣ ɨɛɦɟɧ ɦɟɠɞɭ ɉɅɄ ɢ SCADA-

ɫɢɫɬɟɦɨɣ ɧɚɫɬɪɚɢɜɚɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɞɧɨɝɨ ɢɡ ɫɬɚɧɞɚɪɬɧɵɯ ɩɪɨɬɨɤɨɥɨɜ, 
ɩɨɞɞɟɪɠɢɜɚɟɦɵɯ ɨɛɟɢɦɢ ɫɬɨɪɨɧɚɦɢ. 

Ʌɨɤɚɥɶɧɚɹ ɜɵɱɢɫɥɢɬɟɥɶɧɚɹ ɫɟɬɶ ɋɈɌɂ ȺɋɋɈ (ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ Ʌȼɋ) 
ɫɬɪɨɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ȼɈɅɋ, ɜɢɬɨɣ ɦɟɞɧɨɣ ɩɚɪɵ, ɨɩɬɢɱɟɫɤɢɯ ɦɟɞɢɚɤɨɧɜɟɪɬɟɪɨɜ ɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɦɦɭɬɚɬɨɪɨɜ ɢ ɦɚɪɲɪɭɬɢɡɚɬɨɪɨɜ. ȼɫɟ ɤɚɧɚɥɵ ɫɜɹɡɢ ɜ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ Ʌȼɋ, ɜ ɬɨɦ ɱɢɫɥɟ ɤɚɧɚɥɵ ɫɜɹɡɢ ɫ ɢɫɬɨɱɧɢɤɚɦɢ ɞɚɧɧɵɯ ɢ ɫ 
ȺɋɋɈ, ɜɵɩɨɥɧɹɸɬɫɹ ɞɭɛɥɢɪɨɜɚɧɧɵɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ. 
 

9.2 Ɍɪɟɛɨɜɚɧɢя ɤ ɋɈɌИ АɋɋɈ 

  

Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɨɛɦɟɧɭ ɩɪɨɩɢɫɚɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ 3 ɤ Ɋɟɝɥɚɦɟɧɬɭ ɞɨɩɭɫɤɚ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ ɪɵɧɤɚ [36]. 

Ɉɫɧɨɜɧɵɟ ɩɭɧɤɬɵ ɭɤɚɡɚɧɵ ɧɢɠɟ: 

 Ɍɢɩ ɤɚɧɚɥɨɜ – ɰɢɮɪɨɜɵɟ, ɫ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɨ ɪɚɡɧɵɦ ɬɪɚɫɫɚɦ. 
 ɋɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɧɟ ɦɟɧɟɟ 9,6 Ʉɛɢɬ/ɫ.  
 ȼɪɟɦɹ ɩɨɫɬɨɹɧɧɨɝɨ ɡɚɩɚɡɞɵɜɚɧɢɹ ɧɟ ɛɨɥɟɟ 0,1 ɫ. 
 ɉɪɨɬɨɤɨɥ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ – TCP/IP. 

 Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ ɧɟ ɧɢɠɟ 99,9 %, ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – ɧɟ 
ɛɨɥɟɟ 5 ɦɢɧ. 

 Ⱥɧɚɥɨɝɨɜɵɟ ɤɚɧɚɥɵ ɩɨɞɥɟɠɚɬ ɫɟɪɬɢɮɢɤɚɰɢɢ ɢ ɥɢɰɟɧɡɢɪɨɜɚɧɢɸ ɋɈ. 
 

Ɉɛɴɟɦ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɚɞɟɤɜɚɬɧɨɫɬɶ 
(ɧɚɛɥɸɞɚɟɦɨɫɬɶ) ɷɧɟɪɝɨɨɛɴɟɤɬɚ, ɚ ɬɚɤɠɟ ɨɩɟɪɚɬɢɜɧɵɣ ɤɨɧɬɪɨɥɶ ɢ ɪɟɝɢɫɬɪɚɰɢɸ 
ɧɟɨɛɯɨɞɢɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 
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Ɍɢɩɨɜɨɣ ɫɨɫɬɚɜ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɫ ɨɛɴɟɤɬɨɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɰɟɧɬɪɵ ɈȺɈ «ɋɈ ȿЭɋ» ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ɤ ɩɢɫɶɦɭ ɈȺɈ «ɋɈ ȿЭɋ» ɨɬ 14.04.2016 №ɋШȽЭɋ/95-17/1454 [37]. 

Ɍɟɥɟɢɧɮɨɪɦɚɰɢɹ ɫɨɞɟɪɠɢɬ: 

 Ɍɟɥɟɢɡɦɟɪɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ ɢ 
ɝɟɧɟɪɢɪɭɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ; 

 ɉɨɥɨɠɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɫɯɟɦɵ ɷɧɟɪɝɨɨɛɴɟɤɬɚ (ɜɤɥɸɱɚɹ ɪɚɡɴɟɞɢɧɢɬɟɥɢ), ɫɢɝɧɚɥɵ ɨɬ ɭɫɬɪɨɣɫɬɜ ɮɢɤɫɚɰɢɢ 
ɤɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɟɬɢ, ɫɨɫɬɨɹɧɢɟ ɷɥɟɦɟɧɬɨɜ ɜɬɨɪɢɱɧɨɣ 
ɤɨɦɦɭɬɚɰɢɢ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ. 

 

9.3 ɋɨɫɬɚɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɩɟɪɟɞɚɜɚɟɦɨɣ ɫ Аɛɚɡɢɧɫɤɨɣ 
ȽЭɋ ɜ Хɚɤɚɫɫɤɨɟ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ. 
 

 ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɩɢɫɶɦɭ ɈȺɈ «ɋɈ ȿЭɋ» ɛɵɥ ɫɨɫɬɚɜɥɟɧ 
ɫɩɢɫɨɤ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɣ, ɤɨɬɨɪɵɟ ɨɛɦɟɧɢɜɚɸɬɫɹɫ 
Ⱥɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ ɋɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɩɨ ɩɪɨɬɨɤɨɥɚɦ ɆЭɄ 
60870-5-101/104ɫ ɬɪɟɛɭɟɦɨɣ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ (1 ɪɚɡ ɜ ɫɟɤɭɧɞɭ) ɫɨɝɥɚɫɧɨ 

ɭɬɜɟɪɠɞɟɧɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ.  
 ɉɟɪɟɞɚɜɚɟɦɚɹ ɜ ɏɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ Ɍɂ ɢ Ɍɋ ɫɨɫɬɨɢɬ ɢɡ 116 ɬɨɱɟɤ 

ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɢ 69 ɬɨɱɟɤ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ.  

ɋɨɫɬɚɜ ɬɟɥɟɢɧɮɨɪɦɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1-2 ɩɪɢɥɨɠɟɧɢɹ Ƚ. 

 

9.4 Ɋɚɫɱёɬ ɬɪɟɛɭɟɦɨɣ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥя ɩɟɪɟɞɚɱɢ ɌИ 
ɢ Ɍɋ 

 

Ⱦɥɹ ɛɟɫɩɟɪɟɛɨɣɧɨɣ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɣ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ ɜɵɩɨɥɧɟɧ ɪɚɫɱɟɬ ɬɪɟɛɭɟɦɨɣ 
ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨ ɩɪɨɬɨɤɨɥɭ 
ɆЭɄ 870-5-104. 

ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ ɆЭɄ 60870-5-104 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɩɟɪɟɞɚɱɢ 
ɨɬɞɟɥɶɧɵɯ ɤɚɞɪɨɜ. Ⱦɟɥɟɧɢɟ ɧɚ ɤɚɞɪɵ ɦɚɫɫɢɜɨɜ ɞɚɧɧɵɯ ɛɨɥɟɟ 256 ɛɚɣɬ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚ ɩɪɢɤɥɚɞɧɨɦ ɭɪɨɜɧɟ. Ʉɚɠɞɵɣ ɤɚɞɪ ɫɨɞɟɪɠɢɬ ɰɟɥɨɟ ɱɢɫɥɨ 
ɷɥɟɦɟɧɬɨɜ. ɉɪɢ ɩɟɪɟɞɚɱɟ ɩɨɫɥɟɞɧɟɝɨ ɤɚɞɪɚ ɜ ɛɚɣɬɟ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɜɢɬɫɹ ɩɪɢɡɧɚɤ 
ɩɨɫɥɟɞɧɟɝɨ ɤɚɞɪɚ. 
 

9.4.1 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜяɡɢ ɞɥя ɩɟɪɟɞɚɱɢ 
ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (Ɍɋ) 
 

ɉɨ ɆЭɄ 870-5-104 ɩɟɪɟɞɚɱɚ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ 
ɛɥɨɤɚ ɞɚɧɧɵɯ, ɢɦɟɸɳɟɝɨ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ (Ɍɚɛɥɢɰɚ 9.1): 
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Ɍɚɛɥɢɰɚ 9.1 – ɋɬɪɭɤɬɭɪɚ ɛɥɨɤɚ ɞɚɧɧɵɯ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ 
ɋɨɞɟɪɠɚɧɢɟ Ɋɚɡɦɟɪ ɩɨɥɹ (ɜ ɛɚɣɬɚɯ) 

Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ 2 

Эɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ (ɫ ɨɩɢɫɚɬɟɥɟɦ ɤɚɱɟɫɬɜɚ) 1 

ȼɪɟɦɹ 7 

Ʉɚɞɪ TCP/IP 14 

 

ȼ ɞɚɧɧɨɦ ɤɚɞɪɟ (ɛɥɨɤɟ ɞɚɧɧɵɯ) ɩɟɪɟɞɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɨɜ 
ɢɧɮɨɪɦɚɰɢɢ Ɍɋ ɫ ɮɢɤɫɚɰɢɟɣ ɜɪɟɦɟɧɢ ɢɡɦɟɧɟɧɢɹ (ɫ ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ).  

Ɉɩɢɫɚɧɢɟ ɩɨɥɟɣ ɛɥɨɤɚ ɞɚɧɧɵɯ: 

Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ (Aɨɛɴɟɤɬɚ) – ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ, 
ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɤɚɠɞɨɝɨ Ɍɋ; 

Эɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ (Vɬɫ) – ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ Ɍɋ 
(ɜɤɥɸɱɟɧ/ɜɵɤɥɸɱɟɧ); 

Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ – ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɨɹɧɢɟ Ɍɋ ɜ ɦɨɦɟɧɬ ɩɟɪɟɞɚɱɢ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɨɛɪɵɜɟ ɰɟɩɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɛɢɬ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 1 
(ɫɨɫɬɨɹɧɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ). 

ȼɪɟɦɹ (Ɍ) – ɦɟɬɤɚ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɫɨɛɵɬɢɹ 
(ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ Ɍɋ); 

Ʉɚɞɪ TCP/IP - ɫɥɭɠɟɛɧɵɣ ɤɚɞɪ ɫɬɟɤɚ TCP/IP. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

L1ɬɫ = Aɨɛɴɟɤɬɚ + Vɬɫ + Ɍ + Ʉtcp/ip,              (9.1) 

 

L1ɬɫ = 2 + 1 + 7 + 14 = 24 ɛɚɣɬ. 
 

Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɥɹ 
Ɍɋ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

1 ɷɬɚɩ. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 

 

Qɛɚɣɬ = Qɬɫ∙L1ɬɫ,                 (9.2) 

 

ɝɞɟ Qɬɫ – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ Ɍɋ;  

L1ɬɫ- ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɋ; 
Qɛɚɣɬ- ɤɨɥɢɱɟɫɬɜɨ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ. 

 

Ɍɋ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɛɟɪёɬɫɹ ɢɡ ɬɚɛɥɢɰɵ ɩɟɪɟɞɚɧɧɵɯ 
ɬɟɥɟɫɢɝɧɚɥɨɜ ɜ ɏɚɤɚɫɫɤɨɟ ɊȾɍ (ɉɪɢɥɨɠɟɧɢɟ). Qɬɫ = 69.  

 

Qɛɚɣɬ = 69∙24 = 1656 ɛɚɣɬ. 
 

2 ɷɬɚɩ. Ɋɚɫɱɟɬ ɱɢɫɥɚ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ (ɤɨɥɢɱɟɫɬɜɨ ɤɚɞɪɨɜ) ɩɪɢ 256 

ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ ASDU: 

 

 Qɰɢɤɥɨɜ= 𝑄˄˃ˌ˕𝐿ˑ˄.ˋː˗,                 (9.3) 
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ɝɞɟ  Qɰɢɤɥɨɜ-ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ ɩɪɢ 256 ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ; 
Lɨɛ.ɢɧɮ– ɞɥɢɧɚ ɩɨɥɟɡɧɨɝɨ ɬɟɥɚ ɤɚɞɪɚ. 

 

Qɰɢɤɥɨɜ= ଵ଺ହ଺ଶହ଺ = ͸,Ͷ͹. 
 

3 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɧɚ ɩɟɪɟɞɚɱɭ ɩɪɢ ɨɛɳɟɣ ɞɥɢɧɟ 
ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɆЭɄ 60870-5-104 ɜ 256 ɛɚɣɬ: 

 𝑄˔˖ˏˏ.˄˃ˌ˕ = 𝑄˙ˋˍˎˑ˅ ∙  (9.4)              ,˃˕ˈˍ˃˒ܮ∑

 𝑄˔˖ˏˏ.˄˃ˌ˕ = ͹ ∙ ʹͷ͸ = ͳ͹ͻʹ ˄˃ˌ˕. 
 

4 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɬ ɧɚ ɩɟɪɟɞɚɱɭ ɫ ɭɱɟɬɨɦ ɫɥɭɠɟɛɧɵɯ ɛɢɬ 
TCP/IP: 

 𝑄˔˖ˏˏ.˄ˋ˕ = 𝑄˔˖ˏˏ.˄˃ˌ˕ ∙ ͺ,               (9.5) 

 𝑄˔˖ˏˏ.˄ˋ˕ = ͳ͹ͻʹ ∙ ͺ = ͳͶ͵͵͸ ˄ˋ˕. 
 

5 ɷɬɚɩ. Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 

 𝑉 ˔ = 𝑄˔˖ˏˏ.˄ˋ˕𝑇 ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ,                 (9.6) 

 

ɝɞɟ Vɬɫ–ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɫɜɹɡɢ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ; 
Tɜɪɟɦɹ.ɩɟɪɟɞɚɱɢ – ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (1 ɫɟɤɭɧɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɭɬɜɟɪɠɞёɧɧɵɦ ɮɨɪɦɭɥɹɪɨɦ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ). 

 𝑉 ˔ = ͳͶ͵͵͸ͳ = ͳͶ͵͵͸ ˄ˋ˕/˔. 
 

9.4.2 Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜяɡɢ ɞɥя ɩɟɪɟɞɚɱɢ 
ɬɟɥɟɢɡɦɟɪɟɧɢɣ (ɌИ) 
 

ɉɨ ɆЭɄ 870-5-104 ɩɟɪɟɞɚɱɚ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɛɥɨɤɚ 
ɞɚɧɧɵɯ, ɢɦɟɸɳɟɝɨ ɫɥɟɞɭɸɳɭɸ ɫɬɪɭɤɬɭɪɭ (Ɍɚɛɥɢɰɚ 9.2). 
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Ɍɚɛɥɢɰɚ 9.2 – ɋɬɪɭɤɬɭɪɚ ɛɥɨɤɚ ɞɚɧɧɵɯ ɬɟɥɟɢɡɦɟɪɟɧɢɣ 
ɋɨɞɟɪɠɚɧɢɟ Ɋɚɡɦɟɪ ɩɨɥɹ (ɜ ɛɚɣɬɚɯ) 

Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ 2 

Эɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ 4 

ȿ Ɇɚɧɬɢɫɫɚ  

S ɩɨɪɹɞɨɤ  

Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ 1 

ȼɪɟɦɹ  7 

Ʉɚɞɪ TCP/IP 14 

 

ȼ ɞɚɧɧɨɦ ɛɥɨɤɟ ɞɚɧɧɵɯ ɩɟɪɟɞɚɟɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɛɴɟɤɬɨɜ 
ɢɧɮɨɪɦɚɰɢɢ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɫɨɫɬɨɢɬ ɢɡ ɨɞɧɨɣ ɢɡɦɟɪɹɟɦɨɣ ɜɟɥɢɱɢɧɵ, ɤɨɬɨɪɚɹ 
ɢɦɟɟɬ ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɨɟ ɡɧɚɱɟɧɢɟ - ɤɨɪɨɬɤɢɣ ɮɨɪɦɚɬ ɫ ɩɥɚɜɚɸɳɟɣ ɡɚɩɹɬɨɣ ɢ ɫ 
ɦɟɬɤɨɣ ɜɪɟɦɟɧɢ 7 ɛɚɣɬ. 

Ɉɩɢɫɚɧɢɟ ɩɨɥɟɣ ɛɥɨɤɚ ɞɚɧɧɵɯ: 

Ⱥɞɪɟɫ ɨɛɴɟɤɬɚ ɢɧɮɨɪɦɚɰɢɢ (Aɨɛɴɟɤɬɚ) – ɫɥɭɠɢɬ ɜ ɤɚɱɟɫɬɜɟ ɢɞɟɧɬɢɮɢɤɚɬɨɪɚ, 
ɨɩɪɟɞɟɥɹɸɳɟɝɨ ɭɧɢɤɚɥɶɧɵɣ ɚɞɪɟɫ ɞɥɹ ɤɚɠɞɨɝɨ Ɍɂ; 

Эɥɟɦɟɧɬ ɢɧɮɨɪɦɚɰɢɢ (Vɬɢ) – ɨɩɪɟɞɟɥɹɟɬ ɡɧɚɱɟɧɢɟ Ɍɂ (ɦɚɫɲɬɚɛɢɪɨɜɚɧɧɚɹ 
ɜɟɥɢɱɢɧɚ ɜ ɜɟɳɟɫɬɜɟɧɧɨɦ ɮɨɪɦɚɬɟ); 

Ɉɩɢɫɚɬɟɥɶ ɤɚɱɟɫɬɜɚ (Dɤɚɱ.) – ɨɩɪɟɞɟɥɹɟɬ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ Ɍɂ, ɧɚɩɪɢɦɟɪ, 
ɤɨɧɬɪɨɥɶ ɩɨ ɜɟɥɢɱɢɧɟ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɛɪɵɜ ɤɚɧɚɥɚ, 
ɥɢɛɨ ɤɨɧɬɪɨɥɶ ɩɨ ɢɧɬɟɪɜɚɥɭ ɜɪɟɦɟɧɢ ɢɡɦɟɧɟɧɢɹ; 

ȼɪɟɦɹ (Ɍ) – ɦɟɬɤɚ ɜɪɟɦɟɧɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɫɨɛɵɬɢɹ 
(ɢɡɦɟɧɟɧɢɸ ɫɨɫɬɨɹɧɢɹ Ɍɂ); 

Ʉɚɞɪ TCP/IP (Ʉtcp/ip) – ɫɥɭɠɟɛɧɵɣ ɤɚɞɪ TCP/IP. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɂ: 
 

L1ɬɢ = Aɨɛɴɟɤɬɚ+ Vɬɢ + Dɤɚɱ+ Ɍ + Ʉtcp/ip               (9.7) 

 

L1ɬɢ = 2+ 4 + 1+ 7 + 14 = 28 ɛɚɣɬ. 
 

Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɥɹ 
Ɍɂ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

1 ɷɬɚɩ. Ɋɚɫɱɟɬ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɢɡɦɟɪɟɧɢɣ: 

 

Qɛɚɣɬ = Qɬɢ∙L1ɬɢ,                 (9.8) 

 

ɝɞɟ Qɬɢ = 116 – ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɞɚɜɚɟɦɵɯ Ɍɂ;  
L1ɬɢ- ɞɥɢɧɚ ɩɚɤɟɬɚ ɞɥɹ ɟɞɢɧɢɱɧɨɝɨ Ɍɂ; 

Qɛɚɣɬ - ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɞɥɹ ɩɟɪɟɞɚɱɢ. 
 

Qɛɚɣɬ = 116∙28 = 3248 ɛɚɣɬ. 
 

2 ɷɬɚɩ. Ɋɚɫɱɟɬ ɱɢɫɥɚ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ (ɤɨɥɢɱɟɫɬɜɨ ɤɚɞɪɨɜ) ɩɪɢ 256 

ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ ASDU: 
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 Qɰɢɤɥɨɜ= 𝑄˄˃ˌ˕𝐿ˑ˄.ˋː˗,                 (9.9) 

 

ɝɞɟ Qɰɢɤɥɨɜ-ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɩɟɪɟɞɚɱɢ ɩɪɢ 256 ɩɨɥɟɡɧɵɯ ɛɚɣɬɚɯ ɜ ɬɟɥɟ ɤɚɞɪɚ; 
Lɨɛ.ɢɧɮ– ɞɥɢɧɚ ɩɨɥɟɡɧɨɝɨ ɬɟɥɚ ɤɚɞɪɚ. 

 

Qɰɢɤɥɨɜ= ଷଶସ8ଶହ଺ = ͳʹ,͸ͻ. 
 

3 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɣɬ ɧɚ ɩɟɪɟɞɚɱɭ ɩɪɢ ɨɛɳɟɣ ɞɥɢɧɟ 
ɩɟɪɟɞɚɜɚɟɦɨɝɨ ɩɚɤɟɬɚ ɆЭɄ 60870-5-104 ɜ 256 ɛɚɣɬ: 

 𝑄˔˖ˏˏ.˄˃ˌ˕ = 𝑄˙ˋˍˎˑ˅ ∙  (9.10)            ,˃˕ˈˍ˃˒ܮ∑

 𝑄˔˖ˏˏ.˄˃ˌ˕ = ͳ͵ ∙ ʹͷ͸ = ͵͵ʹͺ ˄˃ˌ˕. 
 

4 ɷɬɚɩ. Ɋɚɫɱɟɬ ɨɛɳɟɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɢɬ ɧɚ ɩɟɪɟɞɚɱɭ ɫ ɭɱɟɬɨɦ ɫɥɭɠɟɛɧɵɯ ɛɢɬ 
TCP/IP: 

 𝑄˔˖ˏˏ.˄ˋ˕ = 𝑄˔˖ˏˏ.˄˃ˌ˕ ∙ ͺ,             (9.11) 

 𝑄˔˖ˏˏ.˄ˋ˕ = ͵͵ʹͺ ∙ ͺ = ʹ͸͸ʹͶ ˄ˋ˕. 
 

5 ɷɬɚɩ. Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɞɥɹ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ: 

 𝑉 ˔ = 𝑄˔˖ˏˏ.˄ˋ˕𝑇 ˓ˈˏя.˒ˈ˓ˈˇ˃˚ˋ,               (9.12) 

 

ɝɞɟ Vɬɫ–ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɤɚɧɚɥɚ ɫɜɹɡɢ ɞɥɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ; 
Tɜɪɟɦɹ.ɩɟɪɟɞɚɱɢ – ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ (1 ɫɟɤɭɧɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ ɭɬɜɟɪɠɞёɧɧɵɦ ɮɨɪɦɭɥɹɪɨɦ ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɩɨ 
ɤɚɧɚɥɚɦ ɫɜɹɡɢ). 

 𝑉 ˋ = ʹ͸͸ʹͶͳ = ʹ͸͸ʹͶ ˄ˋ˕/˔. 
 

9.4.3 ɋɭɦɦɚɪɧɚя ɨɰɟɧɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜяɡɢ ɞɥя 
ɬɟɥɟɦɟɯɚɧɢɤɢ ɩɨ ɩɪɨɬɨɤɨɥɭ ɆЭК 870-5-104 

 

ɋɭɦɦɚɪɧɚɹ ɨɰɟɧɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ 

«Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ» ɢ Ɏɢɥɢɚɥɨɦ ȺɈ «ɋɈ ȿЭɋ» ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɩɨ ɩɪɨɬɨɤɨɥɭ 
ɆЭɄ 870-5-104 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
 

˒ˈ˓ˈˇ˃˚˃ ˇ˃ːː˞˘ = ሺ𝑉 ˔ + 𝑉 ˋሻ ∙  ˑ˕ˈ˓˟          (9.13)˒ܭ
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ɝɞɟ kɩɨɬɟɪɶ = 1,2 –ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɨɡɦɨɠɧɵɟ ɨɲɢɛɤɢ ɩɪɢ 
ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ ɢ ɡɚɞɟɪɠɤɢ ɜ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ; 
 

ɋɭɦɦɚɪɧɚɹ ɨɰɟɧɤɚ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɤɚɧɚɥɚ ɫɜɹɡɢ ɦɟɠɞɭ ɫɢɫɬɟɦɨɣ 
ɬɟɥɟɦɟɯɚɧɢɤɢ ɢ Ɏɢɥɢɚɥɨɦ ȺɈ «ɋɈ ȿЭɋ» ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɫɨɫɬɚɜɥɹɟɬ: 
 

ܮ˒ˈ˓ˈˇ˃˚ˋ = ሺͳͶ͵͵͸ + ʹ͸͸ʹͶሻ ∙ ͳ,ʹ = Ͷͻͳͷʹ ˄ˋ˕/˔ = Ͷͺ ˍ˄ˋ˕/˔. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɢɧɹɬɵɯ ɞɜɭɯ ɰɢɮɪɨɜɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ (ɨɫɧɨɜɧɨɝɨ ɢ 
ɪɟɡɟɪɜɧɨɝɨ) ɦɟɠɞɭ «Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ» ɢ ɈȾɍ ɋɢɛɢɪɢ ɞɨɫɬɚɬɨɱɧɨ ɢɦɟɬɶ 
ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨ 64 ɤɛɢɬ/ɫ, ɱɬɨɛɵ ɩɨɥɧɨɫɬɶɸ ɭɞɨɜɥɟɬɜɨɪɢɬɶ 

ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɟɪɟɞɚɱɟ Ɍɂ ɢ Ɍɋ. 

 

9.5 ȼыɛɨɪ ɫɢɫɬɟɦы ɋɈɌИ АɋɋɈ 

 

 ɋɈɌɂ ȺɋɋɈ ɦɨɠɧɨ ɪɟɚɥɢɡɨɜɚɬɶ ɜ ɫɢɫɬɟɦɟ SCADA ɢ ɜ ɫɢɫɬɟɦɚɯ 

ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɚɯ.  
Ɉɫɧɨɜɧɵɦ ɨɬɥɢɱɢɟɦ SCADA ɨɬ ɞɪɭɝɢɯ ɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ ɧɚɥɢɱɢɟ 

ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɢɧɬɟɪɮɟɣɫɚ. ȿɫɥɢ ɢɡɴɹɬɶ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ, ɬɨ ɜɫɟ 
ɭɤɚɡɚɧɧɵɟ ɜɵɲɟ ɮɭɧɤɰɢɢ ɫɨɜɩɚɞɭɬ ɫ ɮɭɧɤɰɢɹɦɢ, ɤɨɬɨɪɵɟ ɜɵɩɨɥɧɹɸɬ ɫɪɟɞɫɬɜɚ 
ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ (ɉɅɄ), ɢ ɭɩɪɚɜɥɟɧɢɟ ɫɬɚɧɟɬ 
ɩɨɥɧɨɫɬɶɸ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦ ɜ ɩɪɨɬɢɜɨɜɟɫ ɞɢɫɩɟɬɱɟɪɫɤɨɦɭ. 

Ɉɬ ɤɚɱɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦɵɯ ɞɢɫɩɟɬɱɟɪɨɦ ɪɟɲɟɧɢɣ ɡɚɜɢɫɢɬ ɧɟ ɬɨɥɶɤɨ 
ɤɚɱɟɫɬɜɨ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ, ɧɨ ɩɨɪɨɣ ɢ ɱɟɥɨɜɟɱɟɫɤɚɹ ɠɢɡɧɶ. ɂɦɟɧɧɨ 
ɩɨɷɬɨɦɭ ɤɨɦɮɨɪɬɚɛɟɥɶɧɨɫɬɶ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɩɪɨɫɬɨɬɚ ɢ ɢɧɬɭɢɬɢɜɧɚɹ ɩɨɧɹɬɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɢɧɬɟɪɮɟɣɫɚ, ɫɨɡɞɚɧɢɟ ɩɨɞɫɤɚɡɨɤ ɢ ɛɥɨɤɢɪɨɜɚɧɢɟ ɞɨɩɭɫɤɚɟɦɵɯ 
ɨɩɟɪɚɬɨɪɨɦ ɨɲɢɛɨɤ – ɜɨɬ ɧɚɢɛɨɥɟɟ ɩɪɢɨɪɢɬɟɬɧɵɟ ɫɜɨɣɫɬɜɚ SCADA ɫɢɫɬɟɦ, 
ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɤɨɬɨɪɵɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɬɨɪɨɧɭ ɛɨɥɶɲɟɣ 
ɷɪɝɨɧɨɦɢɱɧɨɫɬɢ ɢ ɭɥɭɱɲɟɧɢɹ ɷɤɫɩɟɪɬɧɵɯ ɩɨɞɫɢɫɬɟɦ. 

ɉɨɷɬɨɦɭ, ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ 
ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ, ɟё ɨɛɪɚɛɨɬɤɢ ɢ ɩɟɪɟɞɚɱɢ, ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚ 
SCADA (Supervisory Control And Data Acquisition). 

 Ⱦɥɹ ɫɢɫɬɟɦɵ SCADA ɛɵɥɨ ɜɵɛɪɚɧɨ ɨɬɟɱɟɫɬɜɟɧɧɨɟ ɩɪɨɝɪɚɦɦɧɨɟ 
ɨɛɟɫɩɟɱɟɧɢɟ ɄɈɌɆɂ-2010, ɩɨɬɨɦɭ ɱɬɨ ɧɢ ɨɞɧɚ ɡɚɩɚɞɧɚɹ ɫɢɫɬɟɦɚ ɧɟ ɢɦɟɟɬ ɬɚɤɨɣ 
ɩɨɥɧɨɣ ɩɨɞɞɟɪɠɤɢ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɳɢɯɫɹ Ɋɨɫɫɢɣɫɤɢɯ ɤɨɧɬɪɨɥɥɟɪɨɜ. ɇɟ 
ɝɨɜɨɪɹ ɭɠɟ ɨ ɫɬɚɪɵɯ ɫɨɜɟɬɫɤɢɯ, ɤɨɬɨɪɵɯ ɦɧɨɝɨ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ.  

ȼ SCADA - ɫɢɫɬɟɦɟ ɄɈɌɆɂ-2010 ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɚɹ 
ɩɨɞɞɟɪɠɤɚ ɤɚɤ ɫɬɚɪɵɯ ɫɨɜɟɬɫɤɢɯ, ɬɚɤ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɤɨɧɬɪɨɥɥɟɪɨɜ Ɋɨɫɫɢɣɫɤɨɝɨ 
ɢ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ⱦɚɧɧɨɟ ɉɈ ɧɟ ɬɪɟɛɭɟɬ ɡɚɤɭɩɤɢ ɭɫɬɪɨɣɫɬɜ 
ɨɩɪɟɞɟɥёɧɧɨɣ ɮɢɪɦɵ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɩɨɥɧɨɫɬɶɸ ɫɬɚɧɞɚɪɬɢɡɨɜɚɬɶ ɫɬɪɭɤɬɭɪɭ ɫɟɬɢ 
ɩɟɪɟɞɚɱɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 
 ɄɈɌɆɂ-2010 ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɩɪɨɝɪɚɦɦɭ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɫɟɪɜɟɪɵ 
ɬɟɥɟɦɟɯɚɧɢɤɢ, ɤɨɬɨɪɚɹ ɫɨɛɢɪɚɟɬ ɞɚɧɧɵɟ ɬɨɱɟɤ ɫɨ ɜɫɟɯ ɤɨɦɦɭɬɚɬɨɪɨɜ ɫɟɬɢ ɢ 
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ɜɵɜɨɞɢɬ ɢɯ ɜ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɦ ɢɧɬɟɪɮɟɣɫɟ. ɂɧɬɟɪɮɟɣɫ ɩɪɨɝɪɚɦɦɵ ɄɈɌɆɂ-

2010 ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 9.1. 
Ȼɥɚɝɨɞɚɪɹ ɞɚɧɧɨɦɭ ɉɈ ɫɩɟɰɢɚɥɶɧɨ ɨɛɭɱɟɧɧɵɣ ɩɟɪɫɨɧɚɥ ɦɨɠɟɬ ɞɨɛɚɜɥɹɬɶ 

ɬɨɱɤɢ Ɍɂ ɢ Ɍɋ, ɷɬɨ ɬɪɟɛɭɟɬɫɹ ɜ ɫɥɭɱɚɟ ɩɨɞɤɥɸɱɟɧɢɹ ɧɨɜɵɯ ɞɚɬɱɢɤɨɜ ɤ ɫɟɬɢ 
ɋɈɌɂ ȺɋɋɈ.  

Ⱦɚɧɧɨɟ ɉɈ ɯɨɪɨɲɨ ɫɟɛɹ ɩɨɤɚɡɚɥɨ ɧɚ ȼɨɬɤɢɧɫɤɨɣ ȽЭɋ, ɬɟɦ ɫɚɦɵɦ 
ɡɚɪɟɤɨɦɟɧɞɨɜɚɜ ɫɟɛɹ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɧɚ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ. 
 ȼɧɟɞɪɟɧɢɟ ɄɈɌɆɂ-2010 ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɹɬɶ ɧɚ 
ɡɚɞɚɧɧɨɦ ɭɪɨɜɧɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ, ɜɧɨɫɢɬɶ ɢɡɦɟɧɟɧɢɹ ɛɟɡ 
ɞɥɢɬɟɥɶɧɨɣ ɨɫɬɚɧɨɜɤɢ ɜɫɟɝɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 
 

 
Ɋɢɫɭɧɨɤ 9.1 – ɉɨɥɶɡɨɜɚɬɟɥɶɫɤɢɣ ɢɧɬɟɪɮɟɣɫ ɄɈɌɆɂ-2010 ȼɨɬɤɢɧɫɤɨɣ ȽЭɋ 

 

9.6 ɋɬɪɭɤɬɭɪɧɚя ɫɯɟɦɚ ɫɟɬɢɋɈɌИ АɋɋɈ 

 

ɋɈɌɂ ȺɋɋɈ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɨɫɭɳɟɫɬɜɥɹɟɬ ɤɨɧɬɪɨɥɶ ɡɚ  ɨɫɧɨɜɧɵɦ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɪɚɫɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫɬɚɧɰɢɢ. 
Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɋɈɌɂ ȺɋɋɈ ɹɜɥɹɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɛɥɨɤ-ɤɨɧɬɚɤɬɵ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɚɩɩɚɪɚɬɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɈɊɍ 220 ɤȼ ɢ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ȽЭɋ. 

ɋɢɫɬɟɦɚ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɪɟɚɥɢɡɨɜɚɧɚ ɧɚ 
ɛɚɡɟ ɩɪɨɝɪɚɦɦɧɨ-ɬɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ «ɄɈɌɆɂ 2010». Ɉɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɛɨɪ ɢɧɮɨɪɦɚɰɢɢ ɨɛ ɨɫɧɨɜɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɢ ɩɟɪɟɞɚɱɭ ɟё ɜ 
ɏɚɤɚɫɫɤɨɟ ɊȾɍ, ɈȾɍ ɋɢɛɢɪɢ, ɚ ɬɚɤɠɟ ɜ ɫɦɟɠɧɵɟ ɫɢɫɬɟɦɵ Ⱥɋɍ Ɍɉ ɫɬɚɧɰɢɢ ɢ ɧɚ 
ȺɊɆ ɩɟɪɫɨɧɚɥɚ. 

ɋɟɬɟɜɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɋɈɌɂ ȺɋɋɈ ɜɵɩɨɥɧɹɟɬ ɮɭɧɤɰɢɢ ɫɜɹɡɢ ɦɟɠɞɭ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦɵ. ȼ ɧɟɝɨ ɜɯɨɞɹɬ ɥɢɧɢɢ ɫɜɹɡɢ Ethernet, RS-232/485 

ɤɨɧɜɟɪɬɨɪɵ ɢɧɬɟɪɮɟɣɫɚ, ɦɟɞɢɚ ɤɨɧɜɟɪɬɨɪɵ, ɤɨɦɦɭɬɚɬɨɪɵ Ethernet,ɤɚɧɚɥɵ ɫɜɹɡɢ 
ɢ ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɭɸ ɚɩɩɚɪɚɬɭɪɭ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɫɟɬɶ Ʌȼɋ ɋɋɉɂ ɜɵɩɨɥɧɟɧɚ 
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ɩɨ ɞɜɨɣɧɨɣ ɤɨɥɶɰɟɜɨɣ ɫɯɟɦɟ. ȼɫɟ ɭɡɥɨɜɵɟ ɤɨɦɦɭɬɚɬɨɪɵ ɢ ɭɫɬɪɨɣɫɬɜɚ ɫɛɨɪɚ ɢ 
ɩɟɪɟɞɚɱɢ ɢɧɮɨɪɦɚɰɢɢ ɨɛɴɟɞɢɧɟɧɵ ɜ ɞɭɛɥɢɪɨɜɚɧɧɨɟ ɤɨɥɶɰɨ, ɩɨɫɪɟɞɫɬɜɨɦ 
ɨɩɬɢɱɟɫɤɢɯ ɤɚɛɟɥɟɣ ɢ ɜɢɬɨɣ ɩɚɪɵ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɟɪɟɞɚɱɢ ɧɚ ɞɢɫɩɟɬɱɟɪɫɤɢɟ 
ɩɭɧɤɬɵ ɏɚɤɚɫɫɤɨɝɨ ɊȾɍ, Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɊȾɍ, ɈȾɍ ɋɢɛɢɪɢ ɩɨɫɬɭɩɚɸɬ ɧɚ 
ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ ɭɡɥɵ ɫɜɹɡɢ. ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ ɋɈɌɂ ȺɋɋɈ ɢɫɩɨɥɶɡɭɸɬɫɹ ION 6200, ɜ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɣ – 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ Ⱥ2000. ȼ ɤɚɱɟɫɬɜɟ ɤɚɧɚɥɨɨɛɪɚɡɭɸɳɟɣ ɚɩɩɚɪɚɬɭɪɵ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɭɥɶɬɢɩɥɟɤɫɨɪɵ CISCO 6900, ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ CISCO 2901/K9, 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɢɧɬɟɪɮɟɣɫɨɜ MOXA NPart 510I. 

ɉɟɪɟɞɚɱɚ ɢɧɮɨɪɦɚɰɢɢ ɜ ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɰɢɮɪɨɜɵɦ ɤɚɧɚɥɚɦ ɫɜɹɡɢ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɪɨɬɨɤɨɥɚ ɆЭɄ 870-5-104. 

ɋɯɟɦɚ ɫɟɬɢ ɋɈɌɂ ȺɋɋɈ ɢ ɋɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɦɟɠɞɭ Ⱥɛɚɡɢɧɫɤɨɣ 
ȽЭɋ ɢ ɮɢɥɢɚɥɚɦɢ ɈȺɈ «ɋɈ ȿЭɋ» ɩɪɢɜɟɞɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ. 

 

9.7 Ɉɩɢɫɚɧɢɟ ɪɚɛɨɬы ɋɈɌИ АɋɋɈ 

 

Ɋɚɫɫɦɨɬɪɢɦ ɪɚɛɨɬɭ ɋɈɌɂ ȺɋɋɈ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɧɚ ɩɪɢɦɟɪɟ 
ɩɪɨɯɨɠɞɟɧɢɹ ɫɢɝɧɚɥɨɜ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ȽȽ №1. Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
ɱɟɪɟɡ ɌɌ ɢ Ɍɇ ɩɨɫɬɭɩɚɸɬ ɧɚ ɭɫɬɪɨɣɫɬɜɚ: ION 6200 – ɰɢɮɪɨɜɨɣ ɫɱёɬɱɢɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ⱥ2000 – ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɦɨɳɧɨɫɬɢ. ȼɵɯɨɞɧɵɦ 
ɢɧɬɟɪɮɟɣɫɨɦ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɟɬɫɹ Ethernet. Эɬɢ ɭɫɬɪɨɣɫɬɜɚ ɩɨɞɤɥɸɱɚɸɬɫɹ ɤ 
ɫɟɬɢ ɋɈɌɂ ȺɋɋɈ ɩɨ ɞɜɭɦ ɤɨɦɦɭɬɚɬɨɪɚɦ SWI – 1 ɢ SWI – 2. Эɬɨ ɧɟɨɛɯɨɞɢɦɨ 
ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɞɧɨɜɪɟɦɟɧɧɨ ɨɛɟɫɩɟɱɢɬɶ ɢɧɮɨɪɦɚɰɢɟɣ ɤɚɤ ɫɟɪɜɟɪ 
ɬɟɥɟɦɟɯɚɧɢɤɢ ɄɈɌɆɂ-2010 ɬɚɤ ɢ Ⱥɋɍ Ɍɉ, ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɜɟɞёɬɫɹ ɭɩɪɚɜɥɟɧɢɟ 
ɨɫɧɨɜɧɵɦ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ. ȿɫɥɢ ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ ɨɞɢɧ ɢɡ 
ɤɚɧɚɥɨɜ ɧɚɩɪɢɦɟɪ SWI – 1, ɬɨ ɢɧɮɨɪɦɚɰɢɹ ɩɨɫɬɭɩɚɟɬ ɢɡ ɝɨɪɹɱɟɝɨ ɪɟɡɟɪɜɚ 
ɤɨɦɦɭɬɚɬɨɪɚ SWI – 2, ɬɨ ɟɫɬɶ ɩɨɥɭɱɚɟɬɫɹ ɩɨɥɧɨɟ ɪɟɡɟɪɜɢɪɨɜɚɧɢɟ, ɤɚɤ ɩɨ 
ɢɫɬɨɱɧɢɤɚɦ ɫɢɝɧɚɥɨɜ ɬɚɤ ɢ ɩɨ ɭɡɥɚɦ ɫɜɹɡɢ. ɉɨɥɭɱɟɧɧɚɹ ɢɧɮɨɪɦɚɰɢɹ ɱɟɪɟɡ 
ɤɨɥɶɰɟɜɭɸ ɫɟɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɫɟɪɜɟɪɚɯ ɬɟɥɟɦɟɯɚɧɢɤɢ ɄɈɌɆɂ-2010 ɜ ɜɢɞɟ 
ɤɚɞɪɨɜ ɢ ɨɬɩɪɚɜɥɹɟɬɫɹ ɱɟɪɟɡ ɨɫɧɨɜɧɨɣ ɢ ɪɟɡɟɪɜɧɵɣ ɦɚɪɲɪɭɬɢɡɚɬɨɪɵ ɜ 
ɞɢɫɩɟɬɱɟɪɫɤɢɟ ɩɭɧɤɬɵ ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ. 

ɋɯɟɦɚ ɫɟɬɢ ɋɈɌɂ ȺɋɋɈ Ⱥɛɚɡɢɧɫɤɨɣ ȽЭɋ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɥɧɨɟ 
ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɨ ɢɫɬɨɱɧɢɤɚɦ ɢɧɮɨɪɦɚɰɢɢ, ɞɭɛɥɢɪɨɜɚɧɢɟ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɥɧɨɟ ɞɭɛɥɢɪɨɜɚɧɢɟ ɩɨ ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɪɚɡɧɟɫёɧɧɵɦ ɤɚɧɚɥɚɦ 
ɫɜɹɡɢ. 
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ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɝɢɞɪɨɥɨɝɢɢ ɢ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Аɛɚɡɢɧɫɤɨɣ ȽЭɋ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 228 Ɇȼɬ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ 
ɏɚɤɚɫɫɤɨɣ ɊȾɍ ɩɨɤɚɡɚɧɚ ɡɨɧɚ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ 
ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ɨɩɪɟɞɟɥɟɧɚ 
ɨɬɦɟɬɤɚ ɍɆɈ ɫɨɫɬɚɜɢɜɲɚɹ 508,23 ɦ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ – 516,00 ɦ. ɉɨɥɟɡɧɵɣ 
ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɨɫɬɚɜɥɹɟɬ 3,45 ɤɦ3. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɍɱɭɪɫɤɨɣ ȽЭɋ ɪɚɜɧɚ 1,22 ɦɥɪɞ. ɤȼɬ∙ɱ. 

ɇɚ ɷɬɚɩɟ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ ɩɪɢ 
ɪɚɫɫɦɨɬɪɟɧɢɢ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢɧɹɬɚ ɤ ɭɫɬɚɧɨɜɤɟ ɬɭɪɛɢɧɚ ɉɅȾ 50-ȼ60-

425 ɪɚɛɨɬɚɸɳɚɹ ɩɪɢ ɧɚɩɨɪɚɯ: ɦɚɤɫɢɦɚɥɶɧɵɣ – 49,4 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ – 38,5 ɦ, 
ɪɚɫɱɟɬɧɵɣ – 41,5 ɦ. ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɚɝɪɟɝɚɬɨɜ ɪɚɜɧɨ 4. 

Аɥɶɬɟɪɧɚɬɢɜɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɚɫɫɦɚɬɪɢɜɚɥɚɫɶ ɬɭɪɛɢɧɚ ɉɅ 50-ȼ, ɧɨ ɩɨ 
ɨɬɫɭɬɫɬɜɢɸ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɥɹ ɬɭɪɛɢɧɵ  ɟё ɩɪɢɲɥɨɫɶ ɢɫɤɥɸɱɢɬɶ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 187,5 ɨɛ/ɦɢɧ 
ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-660/165–32 ɡɨɧɬɢɱɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɫ 
ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 57 Ɇȼɬ ɢ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɶɸ S=71,25 

ɆȼА, ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɧɚɩɪɹɠɟɧɢɟɦ ɝɟɧɟɪɚɬɨɪɚ Uɝ=10,5 ɤȼ. 
ɂɡ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɧɟɫɤɨɥɶɤɢɯ ɜɚɪɢɚɧɬɨɜ ɩɨ ɤɪɢɬɟɪɢɸ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 

ɡɚɬɪɚɬ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 220 ɤȼ – 2 

ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ ɢ ɨɛɯɨɞɧɚɹ. Ⱦɥɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɩɨɞɨɛɪɚɧɧɨ ɨɫɧɨɜɧɨɟ 

ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ—80000/220, 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁɅ-1600/10, ɝɟɧɟɪɚɬɨɪɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
– ɷɥɟɝɚɡɨɜɵɣ ȼȽȽ-220, ɜ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨ 

ɈɊɍ-220 ɤȼ.  

ȼɫɹ ɝɟɧɟɪɢɪɭɟɦɚɹ ɧɚ ɫɬɚɧɰɢɢ ɦɨɳɧɨɫɬɶ ɩɟɪɟɞɚɟɬɫɹ ɩɨ 3 ɨɬɯɨɞɹɳɢɦ ɅЭɉ 
220ɤȼ.  

ɇɚɩɨɪɧɵɣ ɮɪɨɧɬ ɩɪɟɞɫɬɚɜɥɟɧ: ɝɥɭɯɢɦɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ ɝɪɭɧɬɨɜɨɣ ɢ 
ɥɟɜɨɛɟɪɟɠɧɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɚɦɢ, ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɨɣ, ɫɬɚɧɰɢɨɧɧɨɣ 
ɱɚɫɬɶɸ. Ⱦɥɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɫɨɫɬɚɜɥɹɟɬ 598 ɦ, ɲɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ 
ɨɫɧɨɜɚɧɢɸ 42 ɦ, ɲɢɪɢɧɚ ɩɨ ɝɪɟɛɧɸ 20 ɦ. Ⱦɥɹ ɩɪɨɩɭɫɤɚ ɩɚɜɨɞɤɨɜ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 2 ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞɨɫɛɪɨɫɧɵɯ ɢ 2 ɞɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ. 

ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɧɨɫɤɚ ɬɪɚɦɩɥɢɧɚ. Ⱦɥɹ ɫɧɹɬɢɹ 
ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɝɥɭɛɢɧɨɣ 25,71 ɦ ɢ ɞɪɟɧɚɠ 
ɝɥɭɛɢɧɨɣ 12,86 ɦ.  

ȼɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɛɵɥɚ ɩɪɨɫɱɢɬɚɧɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɶ. Ɋɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ, ɚ ɜɨɡɧɢɤɚɸɳɢɟ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɨɫɯɨɞɹɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ. ɉɥɨɬɢɧɚ 
ɭɫɬɨɣɱɢɜɚ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɧɚɞɟɠɧɨɫɬɢ 1,26 ɞɥɹ 
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ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɱɬɨ ɛɨɥɶɲɟ ɞɨɩɭɫɬɢɦɨɝɨ ɞɥɹ I ɤɥɚɫɫɚ 
ɫɨɨɪɭɠɟɧɢɣ – 1,25. Аɧɚɥɢɡɢɪɭɹ ɪɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ, ɦɨɠɧɨ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ 
ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ 
ɧɚɞёɠɧɨɫɬɢ. 

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,10 ɪɭɛ/ɤȼɬɱ; 
– ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ ɡɚ ɝɨɞ ɫɨɫɬɚɜɢɬ 7,9 ˏˎрд. руб; 

– ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɬɚɧɰɢɢ 66 ɦɟɫɹɰɟɜ ɫ ɧɚɱɚɥɚ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 
Аɧɚɥɢɡɢɪɭɹ, ɷɬɢ ɞɚɧɧɵɟ ɦɨɠɧɨ ɭɜɟɪɟɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɩɪɨɟɤɬ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɟɧ. 
ȼ ɪɚɦɤɚɯ ɫɩɟɰ. ɜɨɩɪɨɫɚ ɹ ɫɨɫɬɚɜɢɥ ɫɯɟɦɭ ɫɟɬɢ ɫɛɨɪɚ ɢ ɩɟɪɟɞɚɱɢ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɜ ɏɚɤɚɫɫɤɨɟ ɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ. 



115 

 

ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈВАɇɇɕХ ɂɋɌɈЧɇɂɄɈВ 

 

1. Ɂɚɬɟɟɜɚ. ȿ. ɘ. ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ: ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɟ 
ɩɨɫɨɛɢɟ ɤ ɤɭɪɫɨɜɨɦɭ ɢ ɞɢɩɥɨɦɧɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɨɛɴɟɤɬɨɜ Ⱥ. ɘ. Ⱥɥɟɤɫɚɧɞɪɨɜɫɤɢɣ. ȿ. ɘ. Ɂɚɬɟɟɜɚ. Ȼ. ɂ. ɋɢɥɚɟɜ. - ɋɚɹɧɨɝɨɪɫɤ: 
ɋɒɎ ɄȽɌɍ. 2008.-114 ɫ. 

2. Ɂɚɬɟɟɜɚ. ȿ. ɘ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ: ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɭɤɚɡɚɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɤɭɪɫɨɜɨɝɨ ɢ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɨɜ ' ȿ. ɘ. Ɂɚɬɟɟɜɚ. - 

ɋɚɹɧɨɝɨɪɫɤ: ɋɒɎ ɋɎɍ, 2012. - 11 ɫ. 
3. Ɏɢɥɢɚɥ ɈȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ȼɈɋɌɈɄȺ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] 

ɈȺɈ «ɋɢɫɬɟɦɧɵɣ ɨɩɟɪɚɬɨɪ ȿɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ» - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http:/so-ups.ru/ 

4. Ʉɚɬɚɥɨɝ «Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪɵ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // ɇɚɭɱɧɨ- 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɴɟɞɢɧɟɧɢɟ ɈȺɈ «ɗɅɋɂȻ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.elsib.ru/. 

5. ɓɚɜɟɥɟɜ. Ⱦ. ɋ. Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: ɫɩɪɚɜɨɱɧɨɟ ɩɨɫɨɛɢɟ: ɜ 2 ɬ. ɉɨɞ ɪɟɞ. ɘ. ɋ. 
ȼɚɫɢɥɶɟɜɚ. Ⱦ. ɋ. ɓɚɜɟɥɟɜɚ. - Ɍ. 2. ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.Ɇ. ɂ. Ƚɚɥɶɩɟɪɢɧ. ɂ. ɇ. ɅɍɄɂɇ [ɂ ɞɪ.] - Ɇɨɫɤɜɚ: 
ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ. 1990. - 336 ɫ. 

6. ɍɫɨɜ. ɋ.ȼ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɍɫɨɜ ɋ.ȼ. Ɇɢɯɚɥɟɜ 
Ȼ.ɇ. ɑɟɪɧɨɜɟɰ Ⱥ.Ʉ.- ɗɧɟɪɝɨɚɬɨɦɢɡɞɚɬ 2-ɟ ɢɡɞɚɧɢɟ. 1987. - 617ɫ. 

7. ȼɚɫɢɥɶɟɜ. ɘ. ɋ. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɡɞɚɧɢɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
(ɫɬɪɨɢɬɟɥɶɧɚɹ ɱɚɫɬɶ): ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɘ. ɋ. ȼɚɫɢɥɶɟɜ. Ƚ. Ⱥ. ɉɪɟɬɪɨ. - 

Ʌɟɧɢɧɝɪɚɞ: ɅȽɌɍ. 1991. - 80 ɫ. 
8. Ɍɢɩɨɜɵɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɢɡɞɟɥɢɹ ɢ ɭɡɥɵ ɫɟɪɢɹ 1.424.3 - 

7. ɋɬɪɨɢɬɟɥɶɧɵɟ ɤɨɥɨɧɧɵ ɨɞɧɨɷɬɚɠɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ, 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɦɨɫɬɨɜɵɦɢ ɨɩɨɪɧɵɦɢ ɤɪɚɧɚɦɢ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ]: ɜɜɟɥ: 
01.05.1985 // ɋɩɪɚɜɨɱɧɚɹ ɩɪɨɟɤɬɢɪɨɜɳɢɤɚ «DWG». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http//www.dwg.ru. 

9. Ʉɭɰɟɧɨɜ. Ⱦ. Ⱥ. ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ: 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ ɜɭɡɨɜ / Ⱦ. Ⱥ. Ʉɭɰɟɧɨɜ. ɂ. ɘ. 
ɉɨɝɨɧɹɣɱɟɧɤɨ. - Ʉɪɚɫɧɨɹɪɫɤ: ɋ Ɏɍ. 2007. - 232 ɫ. 

10.  ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. - ȼɜɟɞ. 06.12.2007 - Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ». 2007 - 20 ɫ. 

11. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɬɚɰɢɨɧɚɪɧɵɟ ɫɢɥɨɜɵɟ ɦɚɫɥɹɧɵɟ 
ɬɪɟɯɮɚɡɧɵɟ ɞɜɭɯɨɛɦɨɬɨɱɧɵɟ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220ɤȼ» 

http://www.elsib.ru/


116 

 

[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http//www.transformator.com 

12. Ʉɚɬɚɥɨɝ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ «ɋȼɗɅ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] // 
«ɋȼɗɅ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.svel.ru 

13. Ɏɚɣɛɧɫɨɜɢɱ. Ⱦ. Ʌ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɟɬɟɣ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɯɥɹ ɜɭɡɨɜ Ⱦ. Ʌ. Ɏɚɣɛɢɫɨɜɢɱ. - ɂɡɞ. 2-ɟ. ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - 
Ɇɨɫɤɜɚ: ɂɡɞɚɬɟɥɶɫɬɜɨ ɇɐ ɗɇȺɋ. 2012. - 314 ɫ. 

14. Ɍɨɥɫɬɢɯɢɧɚ Ʌ. ȼ. ɉɚɪɚɦɟɬɪɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɟɠɢɦɵ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɜ ɩɪɢɦɟɪɚɯ ɢ ɢɥɥɸɫɬɪɚɰɢɹɯ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɡɚɧɹɬɢɣ Ʌ. ȼ. Ɍɨɥɫɬɢɯɢɧɚ. - ɋɚɹɧɨɝɨɪɫɤ: ɋɢɛɢɪɫɤɢɣ ɮɟɞɟɪɚɥɶɧɵɣ 
ɭɧɢɜɟɪɫɢɬɟɬ: ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ. 2010. - 180 ɫ. 

15. Ʉɚɬɚɥɨɝ «Ƚɟɧɟɪɚɬɨɪɧɵɟ ɜɵɤɥɸɱɚɬɟɥɢ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɈȺɈ ȼɈ «ɗɅȿɄɌɊɈȺɉɉȺɊȺɌ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 
http://www.ea.spb.ru/ 

16. ɉɪɚɜɢɥɚ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ: ɢɡɞ. 7. - Ɇɨɫɤɜɚ: ȾȿȺɇ. 
2013.-706 ɫ. 

17. Ʉɚɬɚɥɨɝ «Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɛ - 220 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] «ɉɨɥɢɦɟɪ Ⱥɩɩɚɪɚɬ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http: polymer-apparat.ru. 

18. Ʉɚɬɚɥɨɝ «Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220 ɤȼ» [ɗɥɟɤɬɪɨɧɧɵɣ 
ɪɟɫɭɪɫ] «Ʉɨɧɞɟɧɫɚɬɨɪ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.kondensator.su. 

19. ɋɌɈ 173302S2.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. - ȼɜɟɞ. 30.07.2008. - Ɇɨɫɤɜɚ: ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ». 2008. - 24 ɫ. 

20. ɋɉ 58.13330.2012 Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ 
ɩɨɥɨɠɟɧɢɹ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 33-01-2003. - ȼɜɟɞ. 01.01.2013 -
Ɇɨɫɤɜɚ: ɈȺɈɐɉɉ. 2012.-40 ɫ. 

21. ɋɉ 38.13330.2012 ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ (ɜɨɥɧɨɜɵɟ, ɥɟɞɨɜɵɟ ɢ ɨɬ ɫɭɞɨɜ). Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 
2.06.04-82*. - ȼɜɟɞ. 01.01.2013 - Ɇɨɫɤɜɚ: ɈȺɈ ɐɉɉ. 2011. - 112 ɫ. 

22. ɋɉ 39.13330.2012 ɉɥɨɬɢɧɵ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɢɉ 2.06.05-84*. - ȼɜɟɞ. 01.01.2013 - Ɇɨɫɤɜɚ: 
ɈȺɈ ɐɉɉ. 2011.-80 ɫ. 

23. ɑɭɝɚɟɜ.Ɋ.Ɋ. Ƚɢɞɪɚɜɥɢɤɚ Ɋ.Ɋ.ɑɭɝɚɟɜ. -Ʌɟɧɢɧɝɪɚɞ: ɗɧɟɪɝɨɢɡɞɚɬ. 1982. -
672ɫ. 

24. Ȼɨɥɶɲɚɤɨɜ. ȼ. Ⱥ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɤɟ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɞɥɹ 

ɜɭɡɨɜ ȼ. Ⱥ. Ȼɨɥɶɲɚɤɨɜ. ɘ. Ɇ. Ʉɨɧɫɬɚɧɬɢɧɨɜ. ȼ. ɇ. ɉɨɩɨɜ. ȼ. ɘ. Ⱦɚɞɟɧɤɨɜ. - 

Ʉɢɟɜ: Ƚɨɥɨɜɧɨɟ ɢɡɞɚɬɟɥɶɫɬɜɨ ɢɡɞɚɬɟɥɶɫɤɨɝɨ ɨɛɴɟɞɢɧɟɧɢɹ «ȼɢɳɚ ɲɤɨɥɚ». 
1977,280 ɫ. 

http://www.transformator.com/
http://www.svel.ru/
http://www.ea.spb.ru/
http://www.kondensator.su/


117 

 

25. Ʉɢɫɟɥёɜ ɉ.Ƚ. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱёɬɚɦ. ɉɨɞ 
ɪɟɞɚɤɰɢɟɣ ɉ.Ƚ. Ʉɢɫɟɥёɜɚ. ɂɡɞ. 4-ɟ. ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. Ɇ. «ɗɧɟɪɝɢɹ». 1972. 312 ɫ. ɋ 
ɢɥ. 

26. ɋɉ 41.13330.2012 Ȼɟɬɨɧɧɵɟ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋ'ɇɧɉ 2.Ɉɛ.OS- 

87. - ȼɜɟɞ. 01.01.2013 - Ɇɨɫɤɜɚ: ɈȺɈ ɐɉɉ. 2012. - 69 ɫ. 
27. ɋɉ 23.13330.2011 Ɉɫɧɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

Ⱥɤɬɭɚɥɢɡɢɪɨɜɚɧɧɚɹ ɪɟɞɚɤɰɢɹ ɋɇɧɉ 2.02.02-85. - ȼɜɟɞ. 20.05.2011 - Ɇɨɫɤɜɚ: 
ɈȺɈ ɐɉɉ. 2011.-111 ɫ. 

28. Ʉɚɬɚɥɨɝ «Ɋɟɥɟɣɧɵɟ ɡɚɳɢɬɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ» 
[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɈɈɈ ɇɉɉ «ɗɄɊȺ». - Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.ekra.ru/ 

29. Ʉɚɬɚɥɨɝ «Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ» [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɈɈɈ «ɇɌɌ-ɂɄ». 
- Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.ntt-trafo.ru/ 

30. ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ɇɨɪɦɵ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2012. – Ɇɨɫɤɜɚ: 
ɇɟɤɨɦɦɟɪɱɟɫɤɨɟ ɩɚɪɬɧɟɪɫɬɜɨ «Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ Ɋɨɫɫɢɢ», Ⱥɫɫɨɰɢɚɰɢɹ 
«Ƚɢɞɪɨɩɪɨɟɤɬ», 2012. – 296 ɫ. 

31. Ɋɨɠɤɨɜɚ Ʌ.Ⱦ. ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 
ɩɨɞɫɬɚɧɰɢɣ: ɍɱɟɛɧɢɤ ɞɥɹ ɫɪɟɞ.ɩɪɨɮ.ɨɛɪɚɡɨɜɚɧɢɹ. – Ɇ.: ɂɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ 
«Ⱥɤɚɞɟɦɢɹ», 2005 

32. ɋɌɈ 24.3182. ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ. Ɉɩɪɟɞɟɥɟɧɢɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɜɵɞɚɱɟ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɨɛɴɟɤɬɚ. – ȼɜɟɞ. 06.12.2007 – Ɇɨɫɤɜɚ: ɈȺɈ ɊȺɈ «ȿɗɋ 
Ɋɨɫɫɢɢ», 2007 – 20 ɫ. 

33.  ɋɌɈ 17330282.27.140.020-2008 ɋɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ƚɗɋ ɍɫɥɨɜɢɹ ɫɨɡɞɚɧɢɹ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 30.07.2008. – Ɇɨɫɤɜɚ: ɈȺɈ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2008. – 24 ɫ. 

34. ɋɌɈ 59012820.27.010.003-2015 ɉɪɚɜɢɥɚ ɨɬɨɛɪɚɠɟɧɢɹ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ. 

35. ȽɈɋɌ 3.1129-93 ȿɋɌȾ. Ɉɛɳɢɟ ɩɪɚɜɢɥɚ ɡɚɩɢɫɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɚɯ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɢ 
ɨɩɟɪɚɰɢɢ. 

36. ɉɪɢɥɨɠɟɧɢɟ 3 ɤ Ɋɟɝɥɚɦɟɧɬɭ ɞɨɩɭɫɤɚ ɤ ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɟ ɨɩɬɨɜɨɝɨ 
ɪɵɧɤɚ. 

37. ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɢɫɶɦɭ ɈȺɈ «ɋɈ ȿɗɋ» ɨɬ 14.04.2016 №ɋɒȽɗɋ/95-

17/1454. 

 

http://www.ekra.ru/
http://www.ntt-trafo.ru/
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ɉɊИЛɈɀȿɇИȿ Ⱥ 

 

Ⱦɚɧɧɵɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ⱥɛɚɤɚɧ ɡɚ ɩɟɪɢɨɞ 
1940 – 1989 ɝɝ. 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
№ ɝɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ.ɝɨɞ. 
1 1940 41 36 32 201 580 917 428 381 324 309 198 62 292 

2 1941 47 44 37 201 559 924 537 490 415 364 237 64 327 

3 1942 43 40 42 150 819 1291 412 362 431 350 161 65 347 

4 1943 39 32 29 138 722 561 464 451 386 290 151 52 276 

5 1944 41 33 27 105 932 869 407 392 310 305 133 61 301 

6 1945 48 46 42 149 647 1033 701 537 430 360 165 68 352 

7 1946 44 36 32 343 1041 714 498 518 413 400 200 67 359 

8 1947 45 49 45 321 1001 1211 671 521 496 432 218 88 425 

9 1948 34 25 21 192 850 634 570 418 339 300 148 51 299 

10 1949 47 41 41 157 699 680 477 362 388 306 151 72 285 

11 1950 46 40 35 135 1034 1105 595 529 409 380 172 59 378 

12 1951 36 31 27 203 695 715 539 433 320 291 132 57 290 

13 1952 33 27 26 155 650 563 337 282 281 230 96 50 228 

14 1953 40 28 24 272 730 680 423 449 406 306 116 59 294 

15 1954 42 34 29 140 556 438 314 311 281 231 121 66 214 

16 1955 42 35 29 311 646 709 478 459 501 355 148 56 314 

17 1956 41 38 36 170 843 528 370 417 454 292 117 67 281 

18 1957 52 46 34 311 951 1351 701 561 491 440 211 71 435 

19 1958 46 47 40 124 765 598 488 445 430 298 144 63 291 

20 1959 43 37 32 118 890 776 388 327 422 299 121 61 293 

21 1960 41 39 33 130 1023 717 388 410 373 305 131 53 304 

22 1961 53 52 41 245 805 1401 712 512 416 406 144 78 405 

23 1962 41 31 27 101 830 647 425 404 309 271 93 57 270 

24 1963 37 26 24 126 515 769 570 478 390 288 165 51 287 

25 1964 39 32 26 132 840 1341 483 390 378 352 139 48 350 

26 1965 57 29 20 124 745 685 428 349 408 304 139 50 278 

27 1966 42 36 29 130 614 742 322 350 416 296 142 57 265 

28 1967 34 29 27 148 753 820 459 376 287 281 92 59 280 

29 1968 43 37 36 152 752 924 505 338 344 300 89 67 299 

30 1969 46 47 40 292 767 741 516 532 491 340 99 62 331 

31 1970 46 44 45 212 817 806 497 398 389 321 156 66 316 

32 1971 66 48 45 156 939 648 786 640 448 370 129 77 363 

33 1972 47 39 30 144 669 715 470 357 316 271 117 56 269 

34 1973 56 57 55 225 421 491 342 316 353 229 108 68 227 

35 1974 52 43 43 169 949 616 93 340 392 282 163 67 267 

36 1975 44 37 52 270 1046 1291 564 521 440 406 107 71 404 

37 1976 58 43 47 290 875 618 490 522 364 320 108 77 318 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
№ ɝɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ.ɝɨɞ. 
38 1977 38 30 28 210 709 1171 806 645 452 386 66 63 384 

39 1978 53 19 10 249 986 883 865 562 428 390 151 60 388 

40 1979 46 45 48 237 895 852 654 589 432 365 123 61 362 

41 1980 46 43 41 331 1221 1101 956 765 562 490 217 58 486 

42 1981 34 32 39 165 715 722 549 373 319 290 89 47 281 

43 1982 22 22 21 310 899 1097 654 548 422 390 155 57 383 

44 1983 33 48 33 232 750 1371 658 665 458 408 151 62 406 

45 1984 47 34 30 176 904 855 421 341 340 310 151 74 307 

46 1985 36 22 20 221 672 559 402 407 345 280 120 64 262 

47 1986 37 17 11 164 824 1041 569 478 368 360 228 89 349 

48 1987 22 32 26 125 854 719 563 482 367 310 145 51 308 

49 1988 51 48 39 187 975 609 548 439 374 356 205 38 322 

50 1989 46 44 47 351 1075 747 698 527 479 395 211 82 392 

 

Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ 
Ɂɢɦɧɢɟ ɫɭɬɤɢ Ʌɟɬɧɢɟ ɫɭɬɤɢ 

ɱɚɫ P ɦɨɳɧɨɫɬɶ ɜɵɪɚɛɨɬɤɚ ɱɚɫ P ɦɨɳɧɨɫɬɶ ɜɵɪɚɛɨɬɤɚ 

0 3420 76 76 0 2039 0 0 

1 3344 149 222 1 2025 2 4 

2 3271 218 429 2 2058 8 22 

3 3202 253 569 3 2134 9 26 

4 3167 347 1039 4 2223 12 41 

5 3073 350 1057 5 2321 16 65 

6 3070 402 1421 6 2396 19 86 

7 3018 431 1653 7 2402 19 86 

8 2989 435 1689 8 2392 28 167 

9 2985 473 2069 9 2395 32 207 

10 2947 504 2410 10 2385 41 306 

11 2916 508 2458 11 2404 53 450 

12 2912 576 3342 12 2404 60 541 

13 2844 606 3762 13 2385 83 863 

14 2814 670 4722 14 2376 148 1838 

15 2750 705 5282 15 2363 181 2366 

16 2715 982 9991 16 2351 254 3607 

17 2438 1088 11899 17 2372 270 3895 

18 2332 1101 12146 18 2388 313 4712 

19 2319 1118 12486 19 2344 341 5272 

20 2302 1199 14187 20 2256 346 5377 

21 2221 1242 15133 21 2150 365 5795 

22 2178 1463 20216 22 2091 379 6117 

23 1957 3420 67184 23 2063 2404 54717 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ ɫ ɭɱёɬɨɦ ȼХɄ

ɩɨɫɬɪɨɟɧɢɟ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

  1 2 3 4 5 6 7 8 9 10 11 12 

Q,ɛɵɬ(90%) 42 36 29 130 614 742 350 322 311 296 142 57 

Q, ɢɫɩɚɪ 0 0 0 0 1 1 2 1 1 1 1 0 

Q, ɥɶɞɚ 1 1 1 -3 -3         1 1 1 

Q, ɮɢɥɶɬɪ 2 2 2 2 2 2 2 2 2 2 2 2 

Q, ɲɥɸɡ 0 0 0 0 0 0 0 0 0 0 0 0 

ɋɭɦɦ  3 3 3 -1 0 3 4 3 3 4 4 3 

Qɩɨɥɟɡ 39 33 26 131 614 739 346 319 308 292 138 54 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɦɭɤɨɦɩɥɟɤɫɭ (ȼХɄ) 
2028 119 119 119 119 239 239 239 239 239 119 119 119 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

Zɜɛ 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 

Zɧɛ 464,19 464,16 464,13 464,50 466,28 466,73 465,31 465,21 465,17 465,38 464,66 464,26 

H 49,51 49,54 49,57 49,20 47,42 46,97 48,39 48,49 48,53 48,32 49,04 49,44 

N 16 14 58 129 244 291 140 130 125 119 28 23 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɯɤ 

Zɜɛ 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 516,00 

Zɧɛ 464,57 464,57 464,57 464,46 464,91 464,91 464,91 464,91 464,91 464,57 464,57 464,57 

H 49,13 49,13 49,13 49,24 48,79 48,79 48,79 48,79 48,79 49,13 49,13 49,13 

Nɜɯɤ 49 49 49 49 98 98 98 98 98 49 49 49 

Nɛɵɬ-Nɜɯɤ -33 -35 9 80 146 193 43 32 28 69 -21 -27 
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Ɍɚɛɥɢɰɚ Ⱥ.4 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ɮ ɢɫɩ ɥёɞ 

̦о̬́̍ь 138 2 0 1 294 119 154 292 14,00 0,40 13,60 

дек̬̌̍ь 54 2 0 1 429 119 373 427 13,60 0,97 12,63 

̦̬́̏̌ь 39 2 0 1 452 119 411 450 12,63 1,07 11,57 

̴е̬̏̌ль 33 2 0 -3 336 119 301 334 11,57 0,78 10,79 

̥̬̌т 26 2 1 -3 119 119 91 117 10,79 0,24 10,55 

̌п̬ель 131 2 1  119 119 -14 117 10,55 -0,04 10,59 

̥̌  ̜ 614 2 2  239 239 -377 237 10,59 -0,98 11,57 

̛̦̀ь 739 2 1  239 239 -502 237 11,57 -1,30 12,87 

̛̀ль 346 2 1  239 239 -109 237 12,87 -0,28 13,15 

̌̏̐у̭т 319 2 1 1 239 239 -82 237 13,15 -0,21 13,36 

̭е̦т̬́̍ь 308 2 1 1 239 239 -71 237 13,36 -0,18 13,55 

окт̬́̍ь 292 2 0 1 119 119 -175 117 13,55 -0,45 14,00 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.4 

Ɇɟɫɹɰ 

ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

ȼȻ ɇȻ 
H ɝɷɫ N ɝɷɫ N ɝɚɪ 

Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

̦о̬́̍ь 516,00 515,00 515,50 465,89 50 142 142 

дек̬̌̍ь 515,00 512,74 513,87 466,75 47 197 197 

̦̬́̏̌ь 512,74 510,42 511,58 466,89 45 197 197 

̴е̬̏̌ль 510,42 508,74 509,58 466,15 43 142 142 

̥̬̌т 508,74 508,23 508,48 464,76 44 50 по ̏ ̵к 

̌п̬ель 508,23 508,31 508,27 464,57 44 50 по ̏ ̵к 

̥̌  ̜ 508,31 510,41 509,36 465,13 44 103 по ̏ ̵к 

̛̦̀ь 510,41 513,27 511,84 465,13 47 109 по ̏ ̵к 

̛̀ль 513,27 513,92 513,59 465,13 48 113 по ̏ ̵к 

̌̏̐у̭т 513,92 514,42 514,17 465,13 49 114 по ̏ ̵к 

̭е̦т̬́̍ь 514,42 514,86 514,64 465,13 50 115 по ̏ ̵к 

окт̬́̍ь 514,86 516,00 515,43 464,76 51 58 по ̏ ̵к 

 

Ɍɚɛɥɢɰɚ Ⱥ.5– ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ɮ ɢɫɩ ɥёɞ 

̦о̬́̍ь 147 2 0 1 449 119 300 447 14,00 0,78 13,22 

дек̬̌̍ь 71 2 0 1 473 119 400 471 13,22 1,04 12,19 

̦̬́̏̌ь 44 2 0 1 246 119 200 244 12,19 0,52 11,67 

̴е̬̏̌ль 31 2 0 -3 335 119 302 333 11,67 0,78 10,88 

̥̬̌т 27 2 1 -3 156 119 127 154 10,88 0,33 10,56 

̌п̬ель 177 2 1  121 119 -58 119 10,56 -0,15 10,71 

̥̌  ̜ 904 2 2  536 239 -370 534 10,71 -0,96 11,66 

̛̦̀ь 852 2 1  353 239 -501 351 11,66 -1,30 12,96 

̛̀ль 417 2 1  299 239 -120 297 12,96 -0,31 13,27 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.5 

Ɇɟɫɹɰ 

Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

Qɛɵɬ 
ɩɨɬɟɪɢ 

Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ɮ ɢɫɩ ɥёɞ 

̌̏̐у̭т 399 2 1 1 272 239 -129 270 13,27 -0,33 13,61 

̭е̦т̬́̍ь 338 2 1 1 290 239 -50 288 13,61 -0,13 13,74 

окт̬́̍ь 306 2 0 1 207 119 -101 205 13,74 -0,26 14,00 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.5 

Ɇɟɫɹɰ 

ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

ȼȻ ɇȻ 
H ɝɷɫ N ɝɷɫ 

Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

̦о̬́̍ь 516,00 514,09 515,04 466,87 48 211 

дек̬̌̍ь 514,09 511,75 512,92 467,02 46 212 

̦̬́̏̌ь 511,75 510,63 511,19 465,58 46 109 

̴е̬̏̌ль 510,63 508,95 509,79 466,15 44 143 

̥̬̌т 508,95 508,23 508,59 465,00 44 66 

̌п̬ель 508,23 508,56 508,40 464,58 44 51 

̥̌  ̜ 508,56 510,63 509,59 466,48 43 226 

̛̦̀ь 510,63 513,49 512,06 465,66 46 160 

̛̀ль 513,49 514,21 513,85 465,41 48 141 

̌̏̐у̭т 514,21 515,02 514,61 465,28 49 131 

̭е̦т̬́̍ь 515,02 515,34 515,18 465,37 50 141 

окт̬́̍ь 515,34 516,00 515,67 465,33 50 101 
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ɉɊИЛɈɀȿɇИȿ Ȼ 

 

Ⱦɚɧɧɵɟ ɩɨ ɨɫɧɨɜɧɨɦɭ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɉɅȾ50 – ȼ – 425 
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Ɋɢɫɭɧɨɤ Ȼ.2 – Ɂɨɧɚ ɪɚɛɨɬɵ ɉɅȾ50 – ȼ – 425  

 



125 

 

ɉɊИЛɈɀȿɇИȿ ȼ 

 

Ɋɟɥɟɣɧɚɹ ɡɚщɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,𝐼ʠʟ.ʝ Ͳ,ͳͷ ∙ 𝐼ʜ 0,59 Ⱥ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ 

Ͳ,ͷ ∙ 𝐼ʜ 1,96 Ⱥ 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ 𝐼ʜ 5,88 Ⱥ 

ɁɁȽ 

𝑈଴ 

𝑡ଵ 𝑈଴ଵ𝐺 - 5 ȼ 𝑡ଶ 𝑈଴ଶ𝐺 - 10 ȼ 𝑡ଷ 𝑈଴𝐺 - 15 ȼ 𝑈଴ଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 
1,2 - 

Ɂɉɇ 𝑈 > 

2ɫɬɭɩɟɧɶ  𝑈𝐶ʟଶ ͳ,Ͷ ∙ 𝑈ʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଵ ͳ,ʹ ∙ 𝑈ʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ 𝐼ଶʠʗГʜ Ͳ,Ͳ7 ∙ 𝐼ʜ 0,27 Ⱥ 

ɉɈ 𝐼ଶʞʢʠК Ͳ,ͳ9 ∙ 𝐼ʜ 0,74 Ⱥ 

ɈɌɋ I 𝐼ଶʠ.ʖ. Ͳ,ͳͶͳ ∙ 𝐼ʜ 0,55 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ 𝐼ʠʗГʜ ͳ,Ͳ7 ∙ 𝐼ʜ 4,19 Ⱥ 

ɉɈ 𝐼ଵʞʢʠК ͳ,ͳ ∙ 𝐼ʜ 4,3 Ⱥ 

ɈɌɋ 𝐼ଵʝʡʠ ͳ,ʹʹͶ ∙ 𝐼ʜʝʛ 4,80 Ⱥ 

ȾɁ 𝑍 < 

1 ɫɬɭɩɟɧɶ 𝑍𝐼 0,079 Ͳ,ͳʹʹ ʝм 

2 ɫɬɭɩɟɧɶ 𝑍𝐼𝐼 0,35 0,54 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 

ɋɈ 𝐼𝑃 ʠʗГʜ. ͳ,Ͳ7 ∙ 𝐼ʜʝʛ.ʟ 0,77 Ⱥ 

ɉɈ 𝐼𝑃 ʞʢʠК. ͳ,ͳ ∙ 𝐼ʜʝʛ.ʟ 0,80 Ⱥ 

Ɉɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠК. ʹ,ͳ9 ∙ 𝐼ʜʝʛ.ʟ 1,58 Ⱥ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

Ɍɚɛɥɢɰɚ ȼ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 

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
-2

20
 ɢ

 ȼ
-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 ɦ
ɨɳ

ɧɨ
ɫɬ

ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɁɁȽ 𝐼∆𝐺 + + + +    

ɁɁȽ 

Ɂɉɇ 

𝑈଴ 

𝑡ଵ       + 𝑡ଶ      +  𝑡ଷ + + +     𝑈଴ 𝑡 + + +     

Ɂɉɇ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝑈 > 

1 ɫɬɭɩɟɧɶ𝑡ଵ + +      

2 ɫɬɭɩɟɧɶ𝑡ଶ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

𝑡ଵ     +   𝑡ଶ + +      

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 

ȾɁ 

𝐼ଵ 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ 
𝑡ଵ     +   𝑡ଶ + +      

ȾɁ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝑍 < 

1 

ɫɬɭɩɟɧɶ 

𝑡ଵ     +   𝑡ଶ + + +     

2 

ɫɬɭɩɟɧɶ 

𝑡ଵ     +   𝑡ଶ + +      

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 

ɋɈ       + 

ɂɈ + +      

 + +      
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ɉɊИЛɈɀȿɇИȿ Ƚ 

 

ɋɩɟɰ. ɜɨɩɪɨɫ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɞɚɧɧɵɟ ɬɟɥɟɢɡɦɟɪɟɧɢɹ 
№ ɩ.ɩ. Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ ХɊȾɍ  Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

1 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №1 

Ia, Ƚ1 36 1   

2 Ib, Ƚ1 36 2   

3 Ic, Ƚ1 36 3   

4 Uab, Ƚ1 36 4   

5 Ubc, Ƚ1 36 5   

6 Uac, Ƚ1 36 6   

7 Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ1 36 7   

8 Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, Ƚ1 36 8   

9 ɑɚɫɬɨɬɚ, Ƚ1 36 9   

10 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №2 

Ia, Ƚ2 36 10   

11 Ib, Ƚ2 36 11   

12 Ic, Ƚ2 36 12   

13 Uab, Ƚ2 36 13   

14 Ubc, Ƚ2 36 14   

15 Uac, Ƚ2 36 15   

16 Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ2 36 16   

17 Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, Ƚ2 36 17   

18 ɑɚɫɬɨɬɚ, Ƚ2 36 18   

19 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №3 

Ia, Ƚ3 36 19   

20 Ib, Ƚ3 36 20   

21 Ic, Ƚ3 36 21   

22 Uab, Ƚ3 36 22   

23 Ubc, Ƚ3 36 23   

24 Uac, Ƚ3 36 24   

25 Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ3 36 25   

26 Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, Ƚ3 36 26   

27 ɑɚɫɬɨɬɚ, Ƚ3 36 27   

28 

Ƚɢɞɪɨɚɝɪɟɝɚɬ №4 

Ia, Ƚ4 36 28   

29 Ib, Ƚ4 36 29   

30 Ic, Ƚ4 36 30   

31 Uab, Ƚ4 36 31   

32 Ubc, Ƚ4 36 32   

33 Uac, Ƚ4 36 33   

34 Ɇɨɳɧɨɫɬɶ ɚɤɬɢɜɧɚɹ, Ƚ4 36 34   

35 Ɇɨɳɧɨɫɬɶ ɪɟɚɤɬɢɜɧɚɹ, Ƚ4 36 35   

36 ɑɚɫɬɨɬɚ, Ƚ4 36 36   

37 

ɄȼɅ 200 ɤȼ Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ 
- Ⱥɛɚɡɚ №1 

Ia, ȼɅ 541 36 37   

38 Ib, ȼɅ 541 36 38   

39 Ic, ȼɅ 541 36 39   

40 Uab, ȼɅ 541 36 40   

41 Ubc, ȼɅ 541 36 41   

42 Uac, ȼɅ 541 36 42   

43 Pɫɭɦ, ȼɅ 541 36 43   

44 Qɫɭɦ, ȼɅ 541 36 44   

45 F, ȼɅ 541 36 45   
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ƚ.1 
№ ɩ.ɩ. 

Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ 
ɧɚɢɦɟɧɨɜɚɧɢɟ 

Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ ХɊȾɍ  Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ ɩɪɢɦɟɱɚɧɢɟ 

44 Qɫɭɦ, ȼɅ 541 36 44   

45 F, ȼɅ 541 36 45   

46 

ɄȼɅ 200 ɤȼ 
Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ - 

Ⱥɛɚɡɚ №2 

Ia, ȼɅ 542 36 46   

47 Ib, ȼɅ 542 36 47   

48 Ic, ȼɅ 542 36 48   

49 Uab, ȼɅ 542 36 49   

50 Ubc, ȼɅ 542 36 50   

51 Uac, ȼɅ 542 36 51   

52 Pɫɭɦ, ȼɅ 542 36 52   

53 Qɫɭɦ, ȼɅ 542 36 53   

54 F, ȼɅ 542 36 54   

55 

ɄȼɅ 200 ɤȼ 
Ⱥɛɚɡɢɧɫɤɚɹ ȽЭɋ - 

Ⱥɛɚɡɚ №3 

Ia, ȼɅ 543 36 55   

56 Ib, ȼɅ 543 36 56   

57 Ic, ȼɅ 543 36 57   

58 Uab, ȼɅ 543 36 58   

59 Ubc, ȼɅ 543 36 59   

60 Uac, ȼɅ 543 36 60   

61 Pɫɭɦ, ȼɅ 543 36 61   

62 Qɫɭɦ, ȼɅ 543 36 62   

63 F, ȼɅ 543 36 63   

64   ɍɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɴɟɮɚ 36 64   

65   ɍɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɴɟɮɚ 36 65   

66   Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 36 66   

67 
  

ɋɭɦɦɚɪɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɋɒȽЭɋ 36 67   

68 ɋɭɦɦɚɪɧɚɹ ɪɟɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɋɒȽЭɋ 36 68   

69 
  

Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ȽȺ ɋɒȽЭɋ 36 69   

70 Ɋɚɫɯɨɞ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɛɪɨɫɵ 36 70   

71 

ɲɢɧɵ 1ɋɒ 

Ua, ɋ1-1 36 71   

72 Ub, ɋ1-1 36 72   

73 Uc, ɋ1-1 36 73   

74 Uab, ɋ1-1 36 74   

75 Ubc, ɋ1-1 36 75   

76 Uca, ɋ1-1 36 76   

77 F, ɋ1-1 36 77   

78 

ɲɢɧɵ 2ɋɒ 

Ua, ɋ1-2 36 78   

79 Ub, ɋ1-2 36 79   

80 Uc, ɋ1-2 36 80   

81 Uab, ɋ1-2 36 81   

82 Ubc, ɋ1-2 36 82   

83 Uca, ɋ1-2 36 83   

84 F, ɋ1-2 36 84   

85 

ɲɢɧɵ Ɉɋɒ 

Ua, ɋ2-1 36 85   

86 Ub, ɋ2-1 36 86   

87 Uc, ɋ2-1 36 87   

88 Uab, ɋ2-1 36 88   

89 Ubc, ɋ2-1 36 89   

90 Uca, ɋ2-1 36 90   

91 F, ɋ2-1 36 91   
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ƚ.1 
92 

ɄɅ – Ɍ1 

Ia 36 92   

93 Ib 36 93   

94 Ic 36 94   

95 

Ɍ1 

Ib, Ɍ1 36 95 ɤȺ 

96 Pɫɭɦ, Ɍ1 36 96 Ɇȼɬ 

97 Qɫɭɦ, Ɍ1 36 97 ɆȼȺɪ 

98 

Ɍ2 

Ib, Ɍ2 36 98 ɤȺ 

99 Pɫɭɦ, Ɍ2 36 99 Ɇȼɬ 

100 Qɫɭɦ, Ɍ2 36 100 ɆȼȺɪ 

101 

Ɍ3 

Ib, Ɍ3 36 101 ɤȺ 

102 Pɫɭɦ, Ɍ3 36 102 Ɇȼɬ 

103 Qɫɭɦ, Ɍ3 36 103 ɆȼȺɪ 

104 

Ɍ4 

Ib, Ɍ4 36 104 ɤȺ 

105 Pɫɭɦ, Ɍ4 36 105 Ɇȼɬ 

106 Qɫɭɦ, Ɍ4 36 106 ɆȼȺɪ 

107 

Ɉȼ 

Pɫɭɦ, ȼ-ɋ1 36 107 Ɇȼɬ 

108 Qɫɭɦ, ȼ-ɋ1 36 108 ɆȼȺɪ 

109 Ia, ȼ-ɋ1 36 109 Ⱥ 

110 Ib, ȼ-ɋ1 36 110 Ⱥ 

111 Ic, ȼ-ɋ1 36 111 Ⱥ 

112 

ɒɋȼ 220 

Pɫɭɦ, ȼ-ɋ1 36 112 Ɇȼɬ 

113 Qɫɭɦ, ȼ-ɋ1 36 113 ɆȼȺɪ 

114 Ia, ȼ-ɋ1 36 114 Ⱥ 

115 Ib, ȼ-ɋ1 36 115 Ⱥ 

116 Ic, ȼ-ɋ1 36 116 Ⱥ 

 

Ɍɚɛɥɢɰɚ Ƚ.2 – ɞɚɧɧɵɟ ɬɟɥɟɫɢɝɧɚɥɢɡɚɰɢɢ 
№ ɩ.ɩ. Ⱦɢɫɩɟɬɱɟɪɫɤɨɟ ɧɚɢɦɟɧɨɜɚɧɢɟ Ⱦɚɧɧɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ ɜ ХɊȾɍ  Ɍɢɩ ASDU Ⱥɞɪɟɫ Ɉɂ 

1 ȼ-Ƚ1 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 117 

2 ȼ-Ƚ2 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 118 

3 ȼ-Ƚ3 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 119 

4 ȼ-Ƚ4 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 120 

5 Ƚ1 ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ (ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 121 

6 Ƚ2 ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ (ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 122 

7 Ƚ3 ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ (ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 123 

8 Ƚ4 ɝɟɧɟɪɚɬɨɪɧɵɣ ɪɟɠɢɦ (ɝɢɞɪɨɚɝɪɟɝɚɬ ɜ ɫɟɬɢ) 30 124 

9 ɅɊ Ƚ-1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 125 

10 ɅɊ Ƚ-2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 126 

11 ɅɊ Ƚ-3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 127 

12 ɅɊ Ƚ-4 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 128 

13 ɊɌɇ-1 220 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 129 

14 ɊɌɇ-2 220 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 130 

15 ɒɊ-2 220 ɒɋȼ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 131 

16 ɒɊ-1 220 ɒɋȼ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 132 

17 ɒɋȼ 220 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 133 

18 ɒɊ1 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 134 

19 ɒɊ2 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 135 

20 ȼ 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 136 

21 ɅɊ 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 137 



130 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ƚ.2 
22 ɈɊ 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 138 

23 Ɋ Ɍɇ-1 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 139 

24 Ɋ Ɍɇ-2 220 Ⱥɛɚɡɚ №1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 140 

25 ɒɊ-1 220 Ɍ-1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 141 

26 ɒɊ-2 220 Ɍ-1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 142 

27 ȼ-2 220 Ɍ-1 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 143 

28 ɌɊ1 220 Ɍ-1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 144 

29 ɈɊ 220 Ɍ-1 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 145 

30 ɒɊ1 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 146 

31 ɒɊ2 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 147 

32 ȼ 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 148 

33 ɅɊ 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 149 

34 ɈɊ 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 150 

35 Ɋ Ɍɇ-1 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 151 

36 Ɋ Ɍɇ-2 220 Ⱥɛɚɡɚ №2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 152 

37 ɒɊ-1 220 Ɍ-2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 153 

38 ɒɊ-2 220 Ɍ-2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 154 

39 ȼ-2 220 Ɍ-2 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 155 

40 ɌɊ2 220 Ɍ-2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 156 

41 ɈɊ 220 Ɍ-2 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 157 

42 ɒɊ-1 220 Ɉȼ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 158 

43 ɒɊ-2 220 Ɉȼ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 159 

44 Ɉȼ 220 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 160 

45 ɈɊ 220 Ɉȼ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 161 

46 ɒɊ1 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 162 

47 ɒɊ2 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 163 

48 ȼ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 164 

49 ɅɊ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 165 

50 ɈɊ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 166 

51 Ɋ Ɍɇ-1 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 167 

52 Ɋ Ɍɇ-2 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 168 

53 ɒɊ1 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 169 

54 ɒɊ2 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 170 

55 ȼ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 171 

56 ɅɊ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 172 

57 ɈɊ 220 Ⱥɛɚɡɚ №3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 173 

58 ɒɊ-1 220 Ɍ-3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 174 

59 ɒɊ-2 220 Ɍ-3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 175 

60 ȼ-3 220 Ɍ-3 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 176 

61 ɌɊ3 220 Ɍ-3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 177 

62 ɈɊ 220 Ɍ-3 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 178 

63 ɒɊ-1 220 Ɍ-4 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 179 

64 ɒɊ-2 220 Ɍ-4 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 180 

65 ȼ-4 220 Ɍ-4 ɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 30 181 

66 ɌɊ4 220 Ɍ-4 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 182 

67 ɈɊ 220 Ɍ-4 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 183 

68 ɊɌɇ Ɉɋɒ 220 ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 184 

69 Ɋ-ɊɌɋɇ ɩɨɥɨɠɟɧɢɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 30 185 
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Ⱥɛɚɡɢɧɫɤɚɹ 
ȽЭɋ

Хɚɤɚɫɫɤɨɟ 
ɊȾɍ

ɈȾɍ 
ɋɢɛɢɪɢ

Зɨɧы ɨɬɜеɬɫɬɜеɧɧɨɫɬɢ:

Фɢɥɢɚɥы СО ЕЭС

Аɛɚɡɢɧɫɤɚя ГЭС

ɌɌɄ 
Ⱥɛɚɤɚɧ

ɌɌɄ
Ⱥɪɟɧɞɚ ȺɛɚɡȽЭɋ

(64 ɤɛ/ɫ)

ɊɨɫɌɟɥ
Ⱥɪɟɧɞɚ ȺɛɚɡȽЭɋ

(64 ɤɛ/ɫ)

ɌɌɄ
Ⱥɪɟɧɞɚ ȺɛɚɡȽЭɋ

(128 ɤɛ/ɫ)

ɊɨɫɌɟɥ
Ⱥɪɟɧɞɚ ȺɛɚɡȽЭɋ

(64 ɤɛ/c)

Ʉɪɚɫɧɨɹɪɫ-

ɤɨɟ
ɊȾɍ

ɌɌɄ
Ⱥɪɟɧɞɚ ɋɈ ȿЭɋ

(64 ɤɛ/ɫ)

ɊɨɫɌɟɥ
Ⱥɪɟɧɞɚ ɋɈ ȿЭɋ

(64 ɤɛ/ɫ)

 
Ɋɢɫɭɧɨɤ Ƚ.1 – ɋɯɟɦɚ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɨɛɦɟɧɚ ɫ ХɊȾɍ ɢ ɈȾɍ ɋɢɛɢɪɢ 
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Ось
автодороги

59793

Подпись№ док.Лист

Утв.

Провер.
Лист

Дата

Т.контр.

Листов

1

4
7
5

5

5
0
0

11

10

З

С

В

Ю

Изм.

10641

Кол.уч.

7

Разраб.

№

Н.контр.

4
8
5

Стадия

Размеры на чертеже даны в cм.
Отметки на чертеже даны в м.



464,01

НБmin 464,57

469,71

Маш зал

Лист № док.Подпись Дата
Лист

Утв.

Оси пазов
 затворов

Провер.
Т.контр.

Козловой кран

Аэрационная
 труба

516,00

НПУ

508,23

УМО

Завеса
цементационная

Завеса дренажная Мокрая потерна

444,39

Сороудерживающая
решетка

Кол.уч.Изм.
Разраб. Стадия

Н.контр.

Листов

Количество, шт

1

2

3

4

Наименование

5

Тип, параметры

Турбина ПЛД50 В60 - 425

Генератор СВ-660/165-32
Напор максимальный, м 49,40

Напор расчетный, м
Напор минимальный, м

41,50

38,35

4

4

НБmax
470,77

4,25

Размеры и отметки на чертеже даны в м.

Мостовой кран
КМ 350/190/32 А2

473,80

446,25

Деформационный шов

zрк= 455,09

2 7

524,40

ГП



Разрез водосливной плотины
1:1000

Ось
автодороги

2000

524,40
ГБ

516,00
НПУ

517,00
ФПУ

502,00

494,42

508,23
УМО

494,00

479,00

464,00
ДНО460,00

ПОД

Смотровые галереи
1,25x 2,00

R
 1

0
4

0

491,50

Цементационная галерея
350x400

Дренажная галерея
350x400

Дренажная
скважина420

434,29
447,14

6947

446,06

470,08

Q0,1%

470,77

Унб max
464,57

Унб min

3
0

0
8

0
0

Ось
автодороги

4714

8163

Яма размыва

2
2

0
0

Бык

9923

4200

472,77

35o

Кр. сланец

150

5,53

481,28

Размеры на чертеже даны в cм.
Отметки на чертеже даны в м.

Лист № док.Подпись Дата
Лист

Утв.

Провер.
Т.контр.

Кол.уч.Изм.
Разраб. Стадия

Н.контр.

Листов

3 7



Сбор нагрузок, воздействующих на водосливную плотину
1:1000

-235,58 (кПа)

-835,97 (кПа)

-490,23 (кПа)
-560,00 (кПа)

0

592,7 (кПа)

-235,58 (кПа)

-45,7 (кПа)

-560,00 (кПа)

-1437,24 (кПа)

σу

σx

txy

σ1

σз

ПОД

5
1
,4
3

4
,5
7

42

1
0
,2
9

2
0
,5
7

464,00
ДНО460,00

516,00

Тв

НПУ

Ен

Тн Епн

Wволн

Wвзв

Егр

Wф

Gб

Gпл
468,00

20,00 524,40
ГБ

464,57
УНБ min

qз

472,77

Наносы

501,96

Гравий

Эпюры напряжений в сечении
на отм. 460,00

Кр. сланец

Размеры и отметки на чертеже даны в м.

Лист № док.Подпись Дата
Лист

Утв.

Провер.
Т.контр.

Кол.уч.Изм.
Разраб. Стадия

Н.контр.

Листов

4 7



1СШ 220 кВ

ЗН1 ЛР 220 Абаза №1

ЛР 220 Абаза №1

ЗН2 ЛР 220 Абаза №1

ТТ-1 220 Абаза №1

В 220 Абаза №1

ТТ-1 220 Т-1

ОПН 220 Т-1

Т-1
ТТн 220 Т-1

ОР 220 Абаза №1

ЗН ОР 220 Абаза №1

2СШ 220 кВ

ОСШ - 220 кВ

ЗН1 ТР1 220 Т-1

ТР1 220 Т-1

ЗН2 ТР1 220 Т-1

ТТ-2 220 Т-1

В-2 220 Т-1

ТТ-3 220 Т-1

ШР-2 220 Т-1

ОР 220 Т-1

ЗН ОР 220 Т-1

ЗН2 РТН-1 220

РТН-1 220

ЗН1 РТН-1 220

ТН-1 220

ОПН-ТН1 220

ЗН2 РТН ОСШ 220

РТН ОСШ 220

ЗН1 РТН ОСШ 220

ТН ОСШ 220

ОПН ОСШ 220

ВЧЗ 220 Абаза №1

ЗН ТН-1 220 Абаза №1

ЗН КС 220 Абаза №1

ВЛ 220 кВ
Абазинская ГЭС - Абаза №1

ФП
КС 220 Абаза №1

Р ТН-1 220 Абаза №1

ЗН ТН-2 220 Абаза №1

Р ТН-2 220 Абаза №1

ТН-2 220 Абаза №1ТН-1 220 Абаза №1

ТТ-2 220 Абаза №1

ЗН ШР2
 220 Абаза №1

ШР2 220 Абаза №1

ЗН1 ЛР 220 Абаза №2

ЛР 220 Абаза №2

ЗН2 ЛР 220 Абаза №2

ТТ-1 220 Абаза №2

В 220 Абаза №2

ОР 220 Абаза №2

ЗН ОР 220 Абаза №2

ТТ-2 220 Абаза №2

ЗН ШР2
 220 Абаза №2

ШР2 220 Абаза №2

ТТ-1 220 Абаза №3

В 220 Абаза №3

ТТ-2 220 Абаза №3

ЗН ШР2
 220 Абаза №3

ШР2 220 Абаза №3

ЗН ШР-2 220
Т-1

ТТ-1 220 Т-2

ОПН 220 Т-2

ТТн 220 Т-2

ЗН1 ТР2 220 Т-2

ТР2 220 Т-2

ЗН2 ТР2 220 Т-2

ТТ-2 220 Т-2

В-2 220 Т-2

ТТ-3 220 Т-2

ШР-2 220 Т-2

ОР 220 Т-2

ЗН ОР 220 Т-2

ЗН ШР-2 220
Т-2

ЗН1 ОР 220 ОВ

ОР 220 ОВ

ЗН2 ОР 220 ОВ

ТТ ОВ 220

ОВ 220

ЗН2 ШР-1 220 ОВ

ШР-1 220 ОВ

ЗН1 ШР-1 220 ОВ

ЗН2 ШР-2 220 ОВ

ШР-2 220 ОВ

ЗН1 ШР-2 220 ОВ

ШР-1 220 Т-2

ЗН ШР-1 220 Т-2

ШР1 220 Абаза №3

ЗН ШР1 220 Абаза №3

ШР1 220 Абаза №2

ЗН ШР1 220 Абаза №2

ШР1 220 Абаза №1

ЗН ШР1 220 Абаза №1

ШР-1 220 Т-1

ЗН ШР-1 220 Т-1

ТТ-1 220 Т-3

ОПН 220 Т-3

ТТн 220 Т-3

ЗН1 ТР3 220 Т-3

ТР3 220 Т-3

ЗН2 ТР3 220 Т-3

ТТ-2 220 Т-3

В-3 220 Т-3

ТТ-3 220 Т-3

ШР-2 220 Т-3

ОР 220 Т-3

ЗН ОР 220 Т-3

ЗН ШР-2 220
Т-3

ШР-1 220 Т-3

ЗН ШР-1 220 Т-3

ТТ-1 220 Т-4

ОПН 220 Т-4

ТТн 220 Т-4

ЗН1 ТР4 220 Т-4

ТР4 220 Т-4

ЗН2 ТР4 220 Т-4

ТТ-2 220 Т-4

В-4 220 Т-4

ТТ-3 220 Т-4

ШР-2 220 Т-4

ОР 220 Т-4

ЗН ОР 220 Т-4

ЗН ШР-2 220
Т-4

ШР-1 220 Т-4

ЗНВ ШР-1 220 Т-4

ВЛ 220 кВ
Абазинская ГЭС - Абаза №2

ВЛ 220 кВ
Абазинская ГЭС - Абаза №3

ВЧЗ 220 Абаза №2

ЗН ТН-1 220 Абаза №2

ЗН КС 220 Абаза №2

ФП
КС 220 Абаза №2

Р ТН-1 220 Абаза №2

ЗН ТН-2 220 Абаза №2

Р ТН-2 220 Абаза №2

ТН-2 220 Абаза №2ТН-1 220 Абаза №2

ВЧЗ 220 Абаза №3

ЗН ТН-1 220 Абаза №3

ЗН КС 220 Абаза №3

ФП
КС 220 Абаза №3

Р ТН-1 220 Абаза №3

ЗН ТН-2 220 Абаза №3

Р ТН-2 220 Абаза №3

ТН-2 220 Абаза №3ТН-1 220 Абаза №3

ОР 220 Абаза №3

ЗН ОР 220 Абаза №3

ЗН1 ЛР 220 Абаза №3

ЛР 220 Абаза №3

ЗН2 ЛР 220 Абаза №3

ТТ-2 ТСН-1

ТТ-1 ТСН-1

ТTн  Г-1

ТТ Г-1

ТН-1 Г-1

ЗН-1 Г-1

В Г-1

ЛР Г-1

ОПН-2 Г-1

ТНн-2 Г-1

ТН-2 Г-1

ЗН-2 Г-1

ТН-3 Г-1

ТНн-1 Г-2

ТTн Г-2

ТТ Г-2

ТН-1 Г-2

ЗН-1 Г-2

В Г-2

ЛР Г-2

ОПН-2 Г-2

ТНн-2 Г-2

ТН-2 Г-2

ЗН-2 Г-2

ТН-3 Г-2
2ТТ ТСН-2

1ТТ ТСН-2

ТНн-1 Г-3

ТTн  Г-3

ТТ Г-3

ТН-1 Г-3

ЗН-1 Г-3

В Г-2

ЛР Г-3

ОПН-2 Г-3

ТНн-2 Г-3

ТН-2 Г-3

ЗН-2 Г-3

ТН-3 Г-3

ТНн-1 Г-4

ТTн  Г-4

ТТ Г-4

ТН-1 Г-4

ЗН-1 Г-4

В Г-4

ЛР Г-4

ОПН-2 Г-4

ТНн-2 Г-4

ТН-2 Г-4

ЗН-2 Г-4

ТН-3 Г-4

Т-2 Т-3 Т-4
ШР-1 220 ШСВ

ЗНВ ШР-1 220 ШСВ

ШСВ 220

ЗНВ ШР-2 220 ШСВ
ШР-2 220 ШСВ

А ТСН1
СШ-0,4кВ
С1

А ТСН4

Г-1/ 57 МВт Г-2/ 57 МВт Г-3/57 МВт Г-4/57 МВт

ТНн-1 Г-1

ТСН1 2500 кВА

ТТ ШСВ 220

СА7

РТСН

ТТ2-РТСН

ТТ1-РТСН

ЗН-1 РТСН

Р-РТСН

П/ст "Абаза"

ЗН2 РТН-2 220

РТН-2 220

ЗН1 РТН-2 220

ТН-2 220

ОПН-1 Г-1 ОПН-1 Г-2 ОПН-1 Г-3 ОПН-1 Г-4

СШ-0,4кВ
С2

А13 А14

ЗН-2 РТСН

Конденсатор связи 220/√3 кВ
Фильтр присоединения
Разъединитель однополюсный 220 кВ
ВЧ заградитль 220 кВ

Волоконно-оптическая линия связи

Заземлитель рубящего типа 220 кВ; 80
кА
Разъединитель 220 кВ; 2000 А; 80 кА

Заземлитель рубящего типа 220 кВ; 80
кА

Трансформатор напряжения индуктивный
220 кВ; 220√3 / 

0,1

√3/0,1; 0,2/0,5/3P

Трансформатор тока 220 кВ; 50 кА;
0,2S/0,2/5P

Выключатель элегазовый 220 кВ; 50 кА

Заземлитель рубящего типа 220 кВ; 80
кА
Сборные шины 5000 А
Разъединитель 220 кВ; 80 кА
Заземлитель 220 кВ; 50 кА
ОПН 220 кВ

Трансформатор напряжения индуктивный
220 кВ; 220√3 / 

0,1

√3/0,1; 0,2/0,5/3P

Трансформатор тока 220 кВ; 50 кА;
0,2S/0,2S/5P

Выключатель элегазовый 220 кВ; 50 кА

Заземлитель 220 кВ; 50 кА
Разъединитель 220 кВ; 50 кА
Заземлитель 220 кВ; 50 кА

ОПН 220 кВ

Трансформатор трёхфазный Т-1, Т-2,
Т-3, Т-4   ТДЦ-80000/220
80 МВА
Uном=220/10,5 кВ
Uк(вн-нн)=11%

Разъелинитель вертикальный рубящего
типа с 2 ЗН 20кВ; 8000 А; 125 кА

Разъединитель вертикальный рубящего
типа с 1 ЗН 20 кВ; 400 А; 40 кА
Трансформатор тока 6 кВ; 20кА;
10P/0,5S/0,5-(100/1)

Трансформатор собственных нужд ТСН-1,
ТСН-2, ТСН-3
ТСЗЛ-2500/10
2500 кВА
Uном=12 кВ
Uк(вн-нн)=6%

Трансформатор тока 15 кВ; 120 кА;
10P/0,5S/0,5

ОПН 10,5кВ

Трансформатор напряжения индуктивный
12 кВ; 12√3/

 
0,1

√3/0,1; 0,2/0,2S/3P

Заземлитель 16 кВ; 120 кА

Выключатель элегазовый 12 кВ; 63 кА

Гидрогенератор
СВ-660/165-32
180 МВА; 57 МВт; 10,15 кВ; 5500 А
Разъединитель вертикальный рубящего
типа с 1 ЗН 20 кВ; 400 А; 50 кА
Трансформатор тока 6 кВ; 20кА;
10P/0,5S/0,5-(100/1)

Резервный странсформатор собственных
нужд КТП - 35/04 (2500 кВА)
Дизель-генераторы 0,4кВ; 0,5МВт
V-300S

Диспетчерское
наименование ВЛ 220 кВ    Абазинская ГЭС-Абаза №1 ВЛ 220 кВ    Абазинская ГЭС-Абаза №2 ВЛ 220 кВ    Абазинская ГЭС-Абаза №3

Конструкǿия фазы
линии  АС 240/39  АС 240/39  АС 240/39

Iп.о
(3ф) 2СШ 3,05 кА

Iп.о
(1ф) 2СШ 1,29 кА

Iп.о
(3ф) Г 47,9 кА

ОРУ 220

АСН ГА 1

А12
СА6

А11

ТТ-1 ТСН-1

2ТТ ТСН-2

1ТТ ТСН-2

А ТСН2

АСН ГА 2

А12
СА6

А11

ТТ-1 ТСН-1

АСН ГА 3

А12
СА6

А11

ТТ-1 ТСН-1

АСН ГА 4

А12
СА6

А11

ТТ-1 ТСН-1

ОСН 1

А12

СА6

А11

ОСН 2

А12

СА6

А11

ДГУ 1 ДГУ 2

А1 ДГУ А2 ДГУ

А ТСН3

ТСН2 2500 кВА
ТСН3/2500 кВА

ТСН4 630 кВА ТСН5 630 кВА ТСН5 630 кВА ТСН6 630 кВА

ОПН-ТН2 220



  ТТ2
5000/5

  ТТ2
500/5
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