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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ȾȿɆɂɇɂɄȺɇɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ ............................................................................ Ɉɥёɤɦɚ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ....................................... Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ (əɤɭɬɢɹ); 
3. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 

ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ .................................................................... 1720 ɦ³/ɫ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% ............................... 16504 ɦ3/ɫ; 
 0,01% ............................ 18827 ɦ3/ɫ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................ 600 ɦ³/ɫ;  

4. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ..................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .............................................................................. 110,00 ɦ; 
 Ɏɉɍ .............................................................................. 111,00 ɦ; 
 ɍɆɈ ................................................................................ 80,65 ɦ 
ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ.......................................................................... 47,62 ɤɦ3; 

 ɩɨɥɟɡɧɵɣ 21,00 ɤɦ3; 
5. ɇɚɩɨɪɵ Ƚɗɋ:  

ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ .................................................................................. 95,0 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ ........................................................................................ 77,1 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................... 62,2 ɦ; 

6. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ ........................................................ 1045 Ɇȼɬ; 

  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ............................................................................ 1045 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ....................... 7,77 ɦɥɪɞ. ɤȼɬ·ɱ; 

7. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ..................................................... 102,6 ɦ / 34,3 ɦ; 
ɛ) ɫɬɚɧɰɢɨɧɧɚɹ ..................................................................... 102,0 ɦ / 82,0 ɦ; 
ɜ) ɝɥɭɯɚɹ ɫɨɩɪɹɝɚɸɳɚɹ ɜɨɞɨɫɥɢɜɧɭɸ ɢ ɫɬɚɧɰɢɨɧɧɭɸ ........ 10,0 ɦ / 82,0 ɦ; 
ɝ) ɜɨɞɨɫɥɢɜɧɚɹ ..................................................................... 225,0 ɦ / 82,0 ɦ; 
ɞ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ......................................................... 86,4 ɦ / 82,0 ɦ; 

8. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 
ɚ) ɬɢɩ .................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ........................................... 12 ɨɬɜɟɪɫɬɢɹ 12×14; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ................................................................................... 225,0 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ .................................................................... 109,2 ɦ; 

9.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ .......................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ....................................................................................... 3; 
ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ..................................................................... ɞɨɥɨɦɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ...................................... ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɤɪɭɝɥɚɹ;     
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ..........................................................ɢɡɨɝɧɭɬɚɹ; 

10. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ .................................................................... ɉɅȾ115ɛ-ȼ-800; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ...................................................................ɋȼ-900/260-32; 
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ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .............................................................. 335,0 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ....................................................................93,8 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................... ɌȾɐ-400000/500; 

11. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɭɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ..................................................... 119 000 ɪɭɛ./ɤȼɬ; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ......................................................... 47 ɤɨɩ/ɤȼɬ·ɱ; 
ɜ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ............................................................................ 10 ɥɟɬ. 
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ȼȼȿȾȿɇɂȿ 
 
ɗɧɟɪɝɟɬɢɤɚ ɢɦɟɟɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ, ɤɚɤ ɞɥɹ ɨɛɵɱɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɬɚɤ 

ɢ ɞɥɹ ɜɫɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼɜɢɞɭ ɛɨɥɟɟ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɨɫɬɢɝɚɸɳɟɝɨ 95 %, ɝɢɞɪɨɫɬɚɧɰɢɢ ɩɪɢɡɧɚɧɵ 
ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɉɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ 
ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ, ɚ ɬɚɤɠɟ 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, ɧɟ ɫɦɨɬɪɹ 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 ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
Ɉɥёɤɦɚ – ɪɟɤɚ ɜ Ɋɨɫɫɢɢ, ɩɪɨɬɟɤɚɟɬ ɩɨ Ɂɚɛɚɣɤɚɥɶɫɤɨɦɭ ɤɪɚɸ, Ⱥɦɭɪɫɤɨɣ 

ɨɛɥɚɫɬɢ ɢ əɤɭɬɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ Ʌɟɧɵ. əɜɥɹɟɬɫɹ ɱɟɬɜɟɪɬɵɦ ɩɨ ɩɥɨɳɚɞɢ 
ɛɚɫɫɟɣɧɚ ɢ ɞɥɢɧɟ ɩɪɢɬɨɤɨɦ Ʌɟɧɵ. 

 
1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ɜɛɥɢɡɢ ɝɨɪɨɞɚ 

Ⱥɥɞɚɧ. Ƚɨɪɨɞ ɧɚɯɨɞɢɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɪɟɡɤɨ-ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨɫɹ ɫɭɪɨɜɨɣ ɡɢɦɨɣ ɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ. ɇɚ ɪɢɫɭɧɤɟ 
1.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɝɨɪɨɞɚ ɢ ɨɫɚɞɤɢ. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɢ ɨɫɚɞɤɢ ɝɨɪɨɞɚ Ⱥɥɞɚɧ 

 
ȼ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɝɨɞɚ 

ɩɪɟɨɛɥɚɞɚɸɬ ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɵɟ ɜɟɬɪɚ, ɜ ɥɟɬɧɟɟ – ɸɝɨ-ɡɚɩɚɞɧɵɟ. ɂɫɬɨɪɢɱɟɫɤɢɣ 
ɦɚɤɫɢɦɭɦ, ɡɚɮɢɤɫɢɪɨɜɚɧɧɵɣ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 24 ɦ/ɫ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɪɟɤɢ 1436 ɤɦ. ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ 210 ɬɵɫ. 

ɤɦ2. ɉɢɬɚɧɢɟ ɪɟɤɢ, ɫɦɟɲɚɧɧɨɟ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɞɨɠɞɟɜɨɝɨ.  
ɉɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɚɩɪɟɥɟ ɢ ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɢɸɥɹ. Ⱦɚɥɟɟ 

ɧɚɛɥɸɞɚɟɬɫɹ ɞɨɜɨɥɶɧɨ ɭɫɬɨɣɱɢɜɚɹ ɡɢɦɧɹɹ ɦɟɠɟɧɶ. ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ 
ɜɨɞɵ ɜ ɪɟɤɟ ɫɨɫɬɚɜɥɹɟɬ 1720 ˏଷ/ܿ. 

Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Ɉɥёɤɦɚ ɡɚ ɩɟɪɢɨɞ 1930–1979 
ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.1. 
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Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɟɤɢ Ɉɥёɤɦɚ 
Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ 
1930 25,9 23,7 58,7 138 2800 3050 5850 2500 3100 750 125 74 1541 

1931 35 30 65,6 135 5200 8350 250 1200 1400 690 300 96 1479 

1932 44 21,4 56,6 179 2650 2750 5400 4550 900 500 140 195 1449 

1933 79 29,4 65 139 5450 6450 3050 700 750 225 250 82 1439 

1934 28 26,7 61,8 133,5 4050 4250 5150 5500 4800 1300 150 128 2132 

1935 35,5 32,5 66,8 157 3550 5650 7100 1700 2000 775 130 90 1774 

1936 33,5 29,1 64,9 138 6850 7650 1000 1150 1350 550 155 64 1586 

1937 38,1 36,6 67,6 410 980 8550 7550 3000 3600 1150 350 91 2152 

1938 23,6 22,1 57,1 175 7750 9450 3650 1550 600 260 225 73 1986 

1939 36,5 34,2 68,1 132,5 2500 3250 6650 4100 4050 1700 275 62 1905 

1940 37,6 29,7 65,4 146 5150 11550 1850 850 1300 450 105 72 1800 

1941 38,8 37,4 72 151 5650 8150 2950 1900 2150 290 150 210 1812 

1942 28,4 26,9 62,3 136 4150 5450 850 1600 1900 685 200 57,5 1262 

1943 32,2 20,9 55 122,7 8150 9750 2350 2250 300 200 135 180 1962 

1944 26,1 24,8 59,5 165 1960 2250 4900 2300 4500 1600 200 76 1505 

1945 32,5 28,9 64,7 172 4850 10150 5650 1000 1250 725 400 270 2049 

1946 35,7 34,4 69,2 130 8450 9550 1550 210 100 800 25 67,5 1752 

1947 23,9 22,5 57,5 190 5250 6250 3850 1650 1950 800 190 69 1692 

1948 26,7 25,3 60,5 140 2900 3650 2850 2450 2800 1700 165 230 1416 

1949 27,4 20,3 56 150 6450 7350 3150 1250 450 150 160 200 1618 

1950 36,4 34,8 66,3 124,5 4750 5250 1150 1700 2050 1550 140 175 1419 

1951 58 52,5 82,5 195 5850 9950 2290 350 1200 695 175 73 1748 

1952 28,9 27,3 59,2 143,5 3350 8750 7250 600 350 125 160 110 1746 

1953 63,5 40,5 73 142 5300 11350 2650 1500 1500 850 115 170 1980 

1954 26,5 19,8 55,5 136 4250 4450 3000 1100 1000 675 265 79 1255 

1955 43 41 75,5 515 7350 10650 2450 2100 2400 480 460 145 2226 

1956 29,3 27,7 62,7 156 8550 10550 2900 300 200 25 60 115 1915 

1957 51 45,5 77,5 125,5 7650 7950 1050 950 800 300 15 62,5 1590 

1958 32,9 30,1 65,8 140,5 3000 8650 2050 1750 1550 710 170 64,5 1518 

1959 29,8 28,2 63,1 260 4650 5050 650 1450 1600 900 140 54,5 1240 

1960 32,1 29,2 64,3 152 7050 10750 2750 400 150 35 120 130 1805 

1961 67,5 48 75 210 4550 4650 2500 2850 1850 1450 85 155 1541 

1962 25,3 19 55 148 6050 7150 3450 1800 2200 655 350 73 1831 

1963 39,5 34,5 70,5 127,5 3150 9850 4100 1850 2100 570 165 59 1843 

1964 27,7 26,5 60,1 145 8050 10850 2050 1000 1150 705 300 58 2035 

1965 31,2 29 63,8 180 5050 7850 2000 900 850 600 300 77,5 1494 

1966 37,3 35,2 65 146,5 3250 4050 5100 5100 1650 1100 195 250 1748 

1967 47 28,6 63,5 164 4450 4850 3250 3550 1100 950 180 86 1560 

1968 40,5 37 71,3 210 5350 11250 2850 1200 500 950 40 50,5 1879 

1969 26,9 25,8 60,6 153 3750 6050 6350 1300 1700 1400 80 165 1755 

1970 72 28,9 64,1 205 8350 8950 4400 1400 1750 350 170 205 2162 

1971 27,3 26 61,2 147 7100 9350 2550 550 1050 700 80 160 1817 

1972 61 46 79 340 6250 6650 1225 1050 1500 1250 175 65,5 1558 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII 
Q,ɫɪ. 
ɝɨɞ 

1973 37,4 35,7 69,9 158 3850 11050 2800 350 400 80 75 152,5 1588 

1974 24,3 23 58,2 155 8700 9250 1050 650 1100 1050 160 240 1872 

1975 25,7 24,2 59,8 300 4350 5850 4750 1650 1800 1350 65 145 1697 

1976 57,5 29,5 65,2 160 5450 11450 2250 850 1000 625 40 90 1839 

1977 42,5 38 66,5 154 7200 7750 1350 500 75 15 50 53 1441 

1978 27,1 25,6 61,4 240 7950 9450 2150 900 1450 1000 45 82,5 1948 

1979 37,5 29,3 64,4 149 6350 8850 1850 1100 950 400 100 55,5 1661 

1970 72 28,9 64,1 205 8350 8950 4400 1400 1750 350 170 205 2162 

1971 27,3 26 61,2 147 7100 9350 2550 550 1050 700 80 160 1817 

1972 61 46 79 340 6250 6650 1225 1050 1500 1250 175 65,5 1558 

1973 37,4 35,7 69,9 158 3850 11050 2800 350 400 80 75 152,5 1588 

1974 24,3 23 58,2 155 8700 9250 1050 650 1100 1050 160 240 1872 

1975 25,7 24,2 59,8 300 4350 5850 4750 1650 1800 1350 65 145 1697 

1976 57,5 29,5 65,2 160 5450 11450 2250 850 1000 625 40 90 1839 

1977 42,5 38 66,5 154 7200 7750 1350 500 75 15 50 53 1441 

1978 27,1 25,6 61,4 240 7950 9450 2150 900 1450 1000 45 82,5 1948 

1979 37,5 29,3 64,4 149 6350 8850 1850 1100 950 400 100 55,5 1661 

 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.2, ɧɚ ɪɢɫɭɧɤɚɯ 1.2 ɢ 1.3. 
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɟɣ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ 
ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ܼʑʐ, ˏ ܸ, ˏଷ ܼʜʐ, ˏ ܳ, ˏଷ/ܿ ܼʜʐ, ˏ ܳ, ˏଷ/ܿ 

10 0,0 10 0 10 0 
20 3,1 11,5 200 11,5 100 
30 5,5 13 400 13 200 
50 12,5 15 800 15 400 
60 17,2 15,9 1000 15,9 500 
70 21,7 17 1300 17 650 
80 26,3 17,9 1600 17,9 800 
90 31,9 19 2100 19 1050 
100 38,9 19,7 2600 19,7 1300 
110 47,6 20,2 3200 20,2 1600 
120 58,5 20,6 4000 20,6 2000 
130 72,0 21 5000 21 2500 
140 88,9 21,2 6000 21,2 3000 
150 110,1 21,3 7000 21,3 3500 
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Ɋɢɫɭɧɨɤ 1.2 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 

 

 
Ɋɢɫɭɧɨɤ 1.3 – Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ, ɪɚɫɯɨɞ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3 
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Ɍɚɛɥɢɰɚ 1.3 – Ɋɚɫɯɨɞ ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ݐ, ɦɟɫ  I II  III  IV V VI  VII VIII IX X XI  XII 

Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 600 600 750 750 900 900 900 900 900 750 600 600 
ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

1 1 1 2 2 2 2 2 2 1 1 1 

Ɏɢɥɶɬɪɚɰɢɹ 1 1 1 1,5 1,5 1,5 1,5 1,5 1 1 1 1 

ɂɫɩɚɪɟɧɢɟ 0 0 3 4 4 5 5 2 0 0 0 0 
Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢ

ɟ 
-2 0 0 1 2 5 4 1 0 -2 -4 -5 

 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ  ɜ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ∆ℎ=1,1 ɦ; 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ݇𝑁 = ͺ,ͺ. 
 
1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ.  
ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɨɥɨɦɢɬ. 
 
1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
Ɉɩɟɪɚɰɢɨɧɧɚɹ ɡɨɧɚ ɈȾɍ ȼɨɫɬɨɤɚ ɨɯɜɚɬɵɜɚɟɬ ɫɭɛɴɟɤɬɵ ɮɟɞɟɪɚɰɢɢ ɫ 

ɩɥɨɳɚɞɶɸ 4457,4 ɬɵɫ. ɤɦ2, ɜ ɝɨɪɨɞɚɯ ɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ 
ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɨɠɢɜɚɸɬ 5,13 ɦɥɧ ɱɟɥɨɜɟɤ. 

Ɏɢɥɢɚɥ ȺɈ «ɋɈ ȿɗɋ» «Ɋɟɝɢɨɧɚɥɶɧɨɟ ɞɢɫɩɟɬɱɟɪɫɤɨɟ ɭɩɪɚɜɥɟɧɢɟ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ)» ɫɨɡɞɚɧ ɜ 2016 ɝɨɞɭ, ɜɯɨɞɢɬ ɜ 
ɨɩɟɪɚɰɢɨɧɧɭɸ ɡɨɧɭ ɮɢɥɢɚɥɚ ȺɈ «ɋɈ ȿɗɋ» ɈȾɍ ȼɨɫɬɨɤɚ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ 
ɮɭɧɤɰɢɢ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɂɚɩɚɞɧɨɝɨ ɢ ɐɟɧɬɪɚɥɶɧɨɝɨ ɪɚɣɨɧɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ 
Ɋɟɫɩɭɛɥɢɤɢ ɋɚɯɚ (əɤɭɬɢɹ). 

ȼ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ əɤɭɬɫɤɨɝɨ ɊȾɍ ɧɚɯɨɞɹɬɫɹ ɨɛɴɟɤɬɵ ɝɟɧɟɪɚɰɢɢ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɶɸ 1425,3 Ɇȼɬ. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɢɡ 
ɧɢɯ ɹɜɥɹɸɬɫɹ ɤɚɫɤɚɞ ȼɢɥɸɣɫɤɢɯ Ƚɗɋ, ɋɜɟɬɥɢɧɫɤɚɹ Ƚɗɋ, əɤɭɬɫɤɚɹ ȽɊɗɋ ɢ 
əɤɭɬɫɤɚɹ ȽɊɗɋ ɇɨɜɚɹ. 

Ɍɟɪɪɢɬɨɪɢɹ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɵ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɥɨɳɚɞɢ 1026 ɬɵɫ. ɤɜ. 
ɤɦ ɫ ɧɚɫɟɥɟɧɢɟɦ 740 ɬɵɫ. ɱɟɥɨɜɟɤ. 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɨɩɟɪɚɰɢɨɧɧɨɣ ɡɨɧɟ əɤɭɬɫɤɨɝɨ ɊȾɍ ɜ 2019 
ɝɨɞɭ ɫɨɫɬɚɜɢɥɚ 5,483 ɦɥɪɞ ɤȼɬɱ, ɩɨɬɪɟɛɥɟɧɢɟ – 5,204 ɦɥɪɞ ɤȼɬɱ. 
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2 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 

ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ  
 
ȼ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɡɚɞɚɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ 50 ɥɟɬ ɜ ɫɬɜɨɪɟ ɪɟɤɢ Ɉɥёɤɦɚ (ɬɚɛɥɢɰɚ 1.1).  
ɇɟɨɛɯɨɞɢɦɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɩɨɥɨɜɨɞɶɟ ɢ 

ɦɟɠɟɧɶ. Ɇɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ ɡɧɚɱɟɧɢɹ, ɨɬɧɨɫɹɬɫɹ ɤ 
ɩɨɥɨɜɨɞɶɸ, ɚ ɬɟ ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞ ɦɟɧɶɲɟ ɫɪɟɞɧɟɝɨɞɨɜɨɝɨ– ɦɟɠɟɧɢ.  

ɉɨɫɥɟ ɬɨɝɨ ɨɩɪɟɞɟɥɟɧɵ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ 
ɜɵɱɢɫɥɢɬɶ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɟɠɟɧɶ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ. Ⱦɚɧɧɵɟ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ ɢ ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɜɵɱɢɫɥɹɟɬɫɹ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ (2.1):  

 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ%. (2.1) 

 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ 

Ƚɨɞɵ ܳ, ˔˓. ˆˑˇ Ƚɨɞɵ ܳ˔˓. ˒ˑˎ. Ƚɨɞɵ ܳ˔˓. ˏˈˉ. ܲ 

1955 2226 1956 7333 1934 1348 2 
1970 2162 1970 7233 1939 1162 4 
1937 2152 1964 6983 1944 995 6 
1934 2132 1938 6950 1937 971 8 
1945 2049 1945 6883 1966 953 10 
1964 2035 1960 6850 1948 844 12 
1938 1986 1955 6817 1930 755 14 
1953 1980 1943 6750 1961 755 16 
1943 1962 1946 6517 1932 732 18 
1978 1948 1978 6517 1955 696 20 
1956 1910 1968 6483 1967 685 22 
1939 1905 1952 6450 1950 653 24 
1968 1879 1953 6433 1975 602 25 
1974 1872 1976 6383 1962 592 27 
1963 1843 1971 6333 1963 557 29 
1976 1839 1974 6333 1941 555 31 
1962 1831 1940 6183 1935 554 33 
1971 1817 1951 6030 1947 550 35 
1941 1812 1973 5900 1969 546 37 
1960 1805 1963 5700 1942 522 39 
1940 1800 1937 5693 1972 507 41 
1935 1774 1979 5683 1959 503 43 
1969 1755 1949 5650 1958 502 45 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɨɞɵ ܳ, ˔˓. ˆˑˇ Ƚɨɞɵ ܳ˔˓. ˒ˑˎ. Ƚɨɞɵ ܳ˔˓. ˏˈˉ. ܲ 
1946 1752 1941 5583 1953 495 47 
1966 1748 1957 5550 1970 472 49 
1951 1748 1962 5550 1931 439 51 
1952 1746 1935 5433 1945 438 53 
1975 1697 1977 5433 1978 426 55 
1947 1692 1969 5383 1936 393 57 
1979 1661 1936 5167 1964 386 59 
1949 1618 1947 5117 1974 385 61 
1957 1590 1933 4983 1954 373 63 
1973 1588 1975 4983 1943 366 65 
1936 1586 1965 4967 1968 344 67 
1967 1560 1972 4708 1940 340 69 
1972 1558 1931 4600 1965 337 71 
1930 1541 1958 4567 1938 332 73 
1961 1541 1934 4483 1976 324 75 
1958 1518 1967 4183 1979 321 76 
1944 1505 1939 4133 1951 320 78 
1965 1494 1966 4133 1971 311 80 
1931 1479 1930 3900 1949 274 82 
1932 1449 1954 3900 1957 270 84 
1977 1441 1961 3900 1933 258 86 
1933 1439 1950 3717 1952 178 88 
1950 1419 1932 3600 1946 164 90 
1948 1416 1942 3483 1973 151 92 
1942 1262 1959 3450 1960 124 94 
1954 1255 1948 3133 1977 110 96 
1959 1240 1944 3037 1956 103 98 

 
Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

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

2.1.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=50%) 
 
Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=50% ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨɷɬɨɦɭ ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ Ɋ=49% 1966 ɝɨɞ ɢ 
Ɋ=51% 1951 ɝɨɞ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɜɵɱɢɫɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 

 
Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

Ɋ=50% 

1966 
 1,34 ˒ܭ 0,49 ˏܭ

1951 
 0,92 ˒ܭ 1,37 ˏܭ
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ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1951 ɝ, ɬɚɤ ɤɚɤ ɨɧ 
ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɱɟɬɨɜ.  

ɍɦɧɨɠɚɸɬɫɹ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟ ɤ ɩɨɥɨɜɨɞɶɸ ɧɚ ܭ˒, ɚ ɦɟɫɹɰɵ ɨɬɧɨɫɹɳɢɟ 
ɤ ɦɟɠɟɧɢ ɧɚ ܭˏ ɩɪɢɜɨɞɢɬɫɹ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɤ ɬɢɩɢɱɧɨɦɭ. 

 Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3.   
 

Ɍɚɛɥɢɰɚ 2.3 – Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (Ɋ=50%)  
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ ܳହ଴%, ˏଷ/ܿ 79 72 113 267 5384 9158 2108 480 1644 952 240 100 1716 

 
2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (Ɋ=90%) 
 
ɂɡ ɜɵɲɟ ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɬɚɛɥɢɰɵ 2.1 ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɟɝɨɞɨɜɨɣ 

ɪɚɫɯɨɞ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɚɡɨɜɵɣ ɝɨɞ 1950 ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ Ɋ=90 %. ȼ ɩɟɪɢɨɞ 
ɩɨɥɨɜɨɞɶɟ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90% ɫɨɜɩɚɞɚɟɬ ɫ ɛɚɡɨɜɵɦ ɝɨɞɨɦ, ɢɡ ɷɬɨɝɨ 
ɫɥɟɞɭɟɬ, ɱɬɨ ɩɪɢɧɢɦɚɟɬɫɹ ɞɚɧɧɵɣ ɝɨɞ 1950 ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɩɨ ɟɝɨ 
ɩɟɪɜɨɧɚɱɚɥɶɧɨɦɭ ɝɢɞɪɨɝɪɚɮɭ, ɛɟɡ ɤɚɤɢɯ-ɥɢɛɨ ɢɡɦɟɧɟɧɢɣ (ɬɚɛɥɢɰɚ 2.4). 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (Ɋ=90 %) 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ ܳଽ଴%, ˏଷ/ܿ 9 9 17 31 4601 5085 1114 426 513 388 35 44 1023 

 
ȼɵɛɢɪɚɸɬɫɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ 

ɝɨɞɨɜ. Ɋɚɫɯɨɞ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɞɨɥɠɟɧ ɛɵɬɶ ɦɟɧɶɲɟ ɢɥɢ 
ɪɚɜɟɧ ɪɚɫɯɨɞɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. ȿɫɥɢ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɤɨɪɪɟɤɬɢɪɨɜɤɚ. ȼ ɬɚɛɥɢɰɟ 2.5 ɪɚɫɱɟɬɧɵɟ ɫɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɚ. 
Ƚɢɞɪɨɝɪɚɮ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.5 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɢ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞɚ 

Ƚɨɞɵ I II  III  IV V VI  VII VIII IX X XI  XII Q,ɫɪ. ɝɨɞ ܳହ଴%, ˏଷ/ܿ 79 72 113 267 5384 9158 2108 980 1144 952 240 100 1716 ܳଽ଴% , ˏଷ/ܿ 9 9 17 31 4601 5085 1114 426 513 388 35 44 1023 
Ɋɚɡɧɢɰɚ + + + + + + + + + + + + + 
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Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 
2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ, ɨɩɪɟɞɟɥɹɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ, ɞɥɹ 

ɜɵɛɨɪɚ ɬɢɩɚ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.2): 
 ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ ∙ ݐ = ͳ͹ʹͲ ∙ ͵ͳͷ͵͸ͲͲͲ = ͷͶ,Ͷ ˍˏଷ, (2.2) 

 
ɝɞɟ    ܳ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɬɚɛɥɢɰɵ 2.1, ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ 

ɜ ɝɨɞɭ. 
Ɍɚɤ ɤɚɤ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ 

ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɨ ɨɧ ɧɟ ɢɡɜɟɫɬɟɧ, ɩɨɷɬɨɦɭ 
ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɛɟɪɟɬɫɹ ɩɪɨɬɨɬɢɩɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ.  

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.3).  
 Ⱦ = ܸ˒ ˑˎܹ̅ˏːˑˆˑˎˈ˕ːˋˌ = ʹͳ,ͲͷͶ,ͶͶ = Ͳ,͵ͻ,  (2.3) 

 
ɝɞɟ    ܸ˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ܹ̅ˏːˑˆˑˎˈ˕ːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 

ɫɬɨɤ ɜ ɞɚɧɧɨɦ ɫɬɜɨɪɟ. 
ɂɡ ɷɬɨɝɨ ɪɚɫɱɟɬɚ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ – 

ɝɨɞɨɜɨɣ ɬɢɩ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
C ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɜɵɛɢɪɚɟɬɫɹ ɬɢɩɢɱɧɵɣ ɡɢɦɧɢɣ ɞɟɧɶ, ɚ 

ɬɚɤɠɟ ɬɢɩɢɱɧɵɣ ɥɟɬɧɢɣ. [2] Ⱦɚɥɟɟ ɫɬɪɨɹɬɫɹ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ (ɬɚɛɥɢɰɵ 2.6, 
2.7; ɪɢɫɭɧɤɢ 2.2, 2.3) ɢ ɂɄɇ (ɬɚɛɥɢɰɵ 2.6, 2.7; ɪɢɫɭɧɤɢ 2.4, 2.5) ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ 
ɦɟɬɨɞɢɤɨɣ, ɨɩɢɫɚɧɧɨɣ ɜ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɦ ɩɨɫɨɛɢɢ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ 
Ƚɗɋ» [1].  

 
Ɍɚɛɥɢɰɚ 2.6 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɂɄɇ (ɡɢɦɧɢɟ ɫɭɬɤɢ) 

ȼɪɟɦɹ 
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

∆ʟ , 
Ɇȼɬ 

𝒕, ˚ 
∆Э, 

ɦɥɧ.ɤȼɬ∙ɱ 
ʟˍˑˑ˓ˇ, 
Ɇȼɬ 

Эˍˑˑ˓ˇ, 
ɦɥɧ.ɤȼɬ∙ɱ 

1:00 5376 62 1 62 62 62 
2:00 5314 10 2 20 72 82 
3:00 5304 28 3 84 100 166 
4:00 5276 12 4 48 112 214 
5:00 5264 28 5 140 140 354 
6:00 5236 19 6 114 159 468 
7:00 5217 59 7 413 218 881 
8:00 5158 0 8 0 218 881 
9:00 5158 34 9 306 252 1187 
10:00 5124 62 10 620 314 1807 
11:00 5062 21 11 231 335 2038 
12:00 5041 26 12 312 361 2350 
13:00 5015 36 13 468 397 2818 
14:00 4979 4 14 56 401 2874 
15:00 4975 36 15 540 437 3414 
16:00 4939 16 16 256 453 3670 
17:00 4923 118 17 2006 571 5676 
18:00 4805 52 18 936 623 6612 
19:00 4753 37 19 703 660 7315 
20:00 4716 95 20 1900 755 9215 
21:00 4621 3 21 63 758 9278 
22:00 4618 52 22 1144 810 10422 
23:00 4566 3 23 69 813 10491 
24:00 4563 4563 24 109512 5376 120003 
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Ɋɢɫɭɧɨɤ 2.2 – Ƚɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɈȾɍ «ȼɨɫɬɨɤ» (ɡɢɦɧɢɟ ɫɭɬɤɢ) 

 

 
Ɋɢɫɭɧɨɤ 2.3 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 
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Ɍɚɛɥɢɰɚ 2.7 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɂɄɇ (ɥɟɬɧɢɟ ɫɭɬɤɢ) 

ȼɪɟɦɹ 
Ɇɨɳɧɨɫɬɶ 

ɩɨɬɪɟɛɥɟɧɢɹ 
(Ɇȼɬ) 

∆ʟ , 
Ɇȼɬ 𝒕, ˚ 

∆Э, 
ɦɥɧ.ɤȼɬ∙ɱ 

ʟˍˑˑ˓ˇ, 
Ɇȼɬ 

Эˍˑˑ˓ˇ, 
ɦɥɧ.ɤȼɬ∙ɱ 

1:00 3303 29 1 29 29 29 
2:00 3274 14 2 28 43 57 
3:00 3260 14 3 42 57 99 
4:00 3246 24 4 96 81 195 
5:00 3222 10 5 50 91 245 
6:00 3212 1 6 6 92 251 
7:00 3211 4 7 28 96 279 
8:00 3207 13 8 104 109 383 
9:00 3194 10 9 90 119 473 
10:00 3184 2 10 20 121 493 
11:00 3182 0 11 0 121 493 
12:00 3182 30 12 360 151 853 
13:00 3152 21 13 273 172 1126 
14:00 3131 12 14 168 184 1294 
15:00 3119 215 15 3225 399 4519 
16:00 2904 74 16 1184 473 5703 
17:00 2830 105 17 1785 578 7488 
18:00 2725 129 18 2322 707 9810 
19:00 2596 42 19 798 749 10608 
20:00 2554 68 20 1360 817 11968 
21:00 2486 54 21 1134 871 13102 
22:00 2432 9 22 198 880 13300 
23:00 2423 25 23 575 905 13875 
24:00 2398 2398 24 57552 3303 71427 
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Ɋɢɫɭɧɨɤ 2.4 – Ƚɪɚɮɢɤ ɩɨɬɪɟɛɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɈȾɍ «ȼɨɫɬɨɤ» (ɥɟɬɧɢɟ ɫɭɬɤɢ) 

 
Ɋɢɫɭɧɨɤ 2.5 – ɋɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɫɨɜɦɟɳɟɧɧɵɣ ɫ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 
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2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 
ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞɢɤɚ, ɨɩɢɫɚɧɧɚɹ ɜ 5 ɝɥɚɜɟ ɭɱɟɛɧɨ-
ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ «ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ Ƚɗɋ» [1].  

Ɋɚɫɱɟɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
Ɇɟɫɹɰ 

 

Pmax, Ɇȼɬ Pɫɪ, Ɇȼɬ 

I 0,93 5341 4744 
II  0,92 5072 4477 
III  0,92 4608 4042 
IV 0,91 4071 3548 
V 0,91 3607 3123 
VI  0,90 3338 2873 
VII 0,90 3338 2873 
VIII 0,91 3607 3123 
IX 0,91 4071 3548 
ɏ 0,92 4608 4042 
XI  0,92 5072 4477 
XII 0,93 5341 4744 

 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɢɜɟɞɟɧɵ ɧɚ 

ɪɢɫɭɧɤɟ 2.6. 
 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.5 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ 

 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ 

ɛɵɬɨɜɨɝɨ ɫɬɨɤɚ ɩɨ ɮɨɪɦɭɥɟ (2.4): 
 ˄ܰ˞˕ = ݇𝑁 ∙ ܳ˒ˑˎ ∙  (2.4)   .ܪ

 
Ɍɚɤɠɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɚɧɢɬɚɪɧɨɝɨ 

ɩɨɩɭɫɤɚ ɩɨ ɮɨɪɦɭɥɟ (2.5): 
 ˔ܰ.˒ = ݇𝑁 ∙ ܳ˔.˒ ∙  (2.5)  .ܪ

 
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɫɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɭ 2.9. 
 

Ɍɚɛɥɢɰɚ 2.9 – Ɋɚɫɱɟɬɵ ɪɟɠɢɦɚ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 
Ɇɟɫɹɰ I II  III  IV V VI  VII VIII IX X XI  XII ܳଽ଴% , ˏଷ/ܿ 9 9 17 31 4601 5085 1114 426 513 388 35 44 ܳ˒ˑ˕˓, ˏଷ/ܿ 1 1 1 2 2 2 2 2 2 1 1 1 ܳ˗, ˏଷ/ܿ 1 1 1 1,5 1,5 1,5 1,5 1,5 1 1 1 1 ܳˋ˔˒ , ˏଷ/ܿ 0 0 3 4 4 5 5 2 0 0 0 0 ܳˎˈˇ, ˏଷ/ܿ -2 0 0 1 2 5 4 1 0 -2 -4 -5 ܳ˒ˑˎ.˄˞˕., ˏଷ/ܿ 6 8 13 27 4597 5084 1111 423 512 385 30 38 ܼ˅˄, ˏ 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 ܼː˄, ,ˎˑ˒ܪ 10,57 10,23 12,89 13,56 13,12 16,31 21,02 20,84 10,40 10,19 10,12 10,09 ˏ ˏ 98,8 98,8 98,7 98,5 88,1 87,9 92,6 95,8 95,3 96,0 98,7 98,3 ˄ܰ˞˕ , ʛʑ˕ 5 7 11 23 3563 3932 906 357 430 325 26 33 

Ɋɚɛɨɬɚ ɩɨ ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ ܳ˔.˒, ˏଷ/ܿ 600 600 750 750 900 900 900 900 900 750 600 600 ܼː˄, ˏ 16,63 16,63 17,60 17,60 15,45 15,45 15,45 15,45 15,45 14,75 14,00 16,63 ܼ˅˄, ˏ, ʜʞʢ 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 110,0 ʜ, ˏ 92 92 91 91 93 93 93 93 93 94 95 92 ˔ܰ.˒ , ʛʑ˕ 487 487 603 603 740 740 740 740 740 621 501 487 

 
2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

Ɉɫɧɨɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɩɨ ɢɡɜɟɫɬɧɵɦ 
ɪɚɫɱɟɬɚɦ ɝɢɞɪɨɝɪɚɮɚ, ɫɚɧɢɬɚɪɧɨɝɨ ɩɨɩɭɫɤɚ, ɫɭɬɨɱɧɨɦɭ ɝɪɚɮɢɤɭ: ɨɩɪɟɞɟɥɢɬɶ 
ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫɚ; ɦɢɧɢɦɚɥɶɧɵɯ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

Ⱦɚɧɧɵɣ ɪɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ, ɭɤɚɡɚɧɧɨɣ ɜ ɭɱɟɛɧɨɦ ɩɨɫɨɛɢɢ 
«ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ» [3]. 
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ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ ɨɬɦɟɬɤɢ ɇɉɍ=110,0 ɦ, ɩɪɢ 
ɤɨɬɨɪɨɣ ɨɛɴɟɦ ɪɚɜɟɧ ܸː = Ͷ͹,͸ ˏˎː. ˏଷ; 

ɉɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ 
ɩɨɫɬɨɹɧɟɧ.  

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɉɪɢɥɨɠɟɧɢɢ Ⱥ (Ɍɚɛɥɢɰɚ Ⱥ6).  
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɟɬɫɹ: 
 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ: 

 ˆܰ˃˓ = ͳͲͶͷ ʛʑ˕, 
 
 ɍɪɨɜɟɧɶ ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ (ɍɆɈ): 

 ∆ʢʛʝ = ͺͲ,͸ͷ ˏ. 
 

 
Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ 
 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ  
 
ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɦɟɳɚɬɶ ɧɚ Ɍɗɋ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ (2.6) 

 ˖ܰ˔˕ = ˓ܰ˃˄ʒЭʠ + ˓ܰˈˊ = ͳͲͶͷ ʛʑ˕.  (2.6) 
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2.8 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɬɫɹ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ  ɪɚɜɟɧ 1,5 % ௧ܲ௠௔௫. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ 
ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɢ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (2.7):  

 ˖ܰ˔˕ = ˓ܰ˃˄. + ˃ܰ˅˓.˓ + ːܰ.˓.  (2.7) 

 
Ɍɚɤɠɟ ɭɱɢɬɵɜɚɟɬɫɹ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳёɧ ɬɨɥɶɤɨ ɧɚ 

Ɍɗɋ – 6% ܲ ௖௠௔௫. 
ɇɟɨɛɯɨɞɢɦɨ, ɬɚɤɠɟ ɜɤɥɸɱɢɬɶ ɪɟɦɨɧɬɧɵɣ ɪɟɡɟɪɜ. Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.8): 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ˖ܰ˔˕˒˓.ʒЭʠ͸ ∙ ͳ ˏˈ˔я˙ = ʹͻͳ,ͺ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.  (2.8) 

 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(2.9): 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ˖ܰ˔˕˔˖˜.ʒЭʠ͸ ∙ ͳ ˏˈ˔я˙ = ͳ͵Ͳ,͸ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ,  (2.9) 

 
ɝɞɟ     ˖ܰ˔˕˒˓.ʒЭʠ– ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ, ɧɚɣɞɟɧɧɨɣ ɩɨ 
ɮɨɪɦɭɥɟ (2.6). 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ Ɍɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.10): 
ܨ˓  ˈˏʡЭʠ = ቆ ˖ܰ˔˕ʡЭʠʹ ∙ ͳʹ  ˏˈ˔ + ˖ܰ˔˕ʡЭʠʹ ∙ ͳ ˏˈ˔ቇ ∙ ͳʹ = ʹʹͺͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ.  (2.10) 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 
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Ɍɚɛɥɢɰɚ 2.10 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ݐ, 
ɦɟɫ 

ɗɧɟɪɝɨɫɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ Ⱦɟɦɢɧɢɤɚɧɫɤɚɹ Ƚɗɋ Ɍɗɋ ௠ܲ௔௫ , ʛʑ˕ 
ːܰ.˓., ʛʑ˕ 

˃ܰ˅˓.˓., ʛʑ˕ 
˓ܰ˃˄., ʛʑ˕ 

ːܰ.˓., ʛʑ˕ 
˓ܰˈˏ.˓.,ʛʑ˕ 

˓ܰ˃˄., ʛʑ˕ 
˃ܰ˅˓.˓., ʛʑ˕ 

˓ܰˈˏ.˓., ʛʑ˕ 
˓ܰ˃˄., ʛʑ˕ 

ːܰ.˓., ʛʑ˕ 
˓ܰˈˏ.˓., ʛʑ˕  

1 5341 80 320 1569 80 
 

1045 11 
 

2392 320 
 

2 5072 76 304 1569 76 
 

792 10 
 

2728 304 
 

3 4608 69 276 1569 69 
 

442 9 
 

2597 276 
 

4 4071 61 244 1569 61 146 419 8 65 2083 244  
5 3607 54 216 1421 54  626 7  1560 216 426 
6 3338 50 200 1421 50  689 7  1228 200 716 
7 3338 50 200 1421 50  745 7  1172 200 716 
8 3607 54 216 1421 54  751 7  1453 216 426 
9 4071 61 244 1421 61 146 723 8  1927 244  
10 4608 69 276 1421 69  600 9 65 2587 276  
11 5072 76 304 1569 76  792 10  2728 304  
12 5341 80 320 1569 80  1045 11  2727 320  

 
Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.8. 
 

 
Ɋɢɫɭɧɨɤ 2.8 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
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2.9 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ 
Ƚɗɋ ɜ ɫɪɟɞɧɟɦ ɩɨ ɜɨɞɧɨɫɬɢ ɝɨɞɭ 

 
ɐɟɥɶɸ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  

Ɋɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɫ ɪɚɫɯɨɞɚɦɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɭ ɩɪɢ ɜɵɛɨɪɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɹɬɶ ɜɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɤ ɤɨɬɨɪɵɦ ɞɨɛɚɜɥɹɟɬɫɹ ɟɳɟ ɨɞɧɨ ɫɭɳɟɫɬɜɟɧɧɨɟ, ɚ ɢɦɟɧɧɨ, ɬɚɤ ɤɚɤ 
ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɚ 
ɨɩɪɟɞɟɥɟɧɚ, ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɪɚɫɫɱɢɬɵɜɚɟɦɚɹ ɩɪɢ ɪɚɫɯɨɞɚɯ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɟ Nɭɫɬ=1045 Ɇȼɬ. Ⱥ ɬɚɤɠɟ, ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ, ɫ ɰɟɥɶɸ ɧɟ ɩɪɟɜɵɲɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɵɲɟ ɇɉɍ, ɞɨɩɭɫɬɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɯɨɥɨɫɬɵɟ ɫɛɪɨɫɵ ɜɨɞɵ.  

ɋɪɚɛɚɬɵɜɚɬɶ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɱɢɧɚɦ ɫ ɧɨɹɛɪɹ ɦɟɫɹɰɚ, ɜ ɧɚɩɪɹɠɟɧɧɵɣ 
ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɟɪɢɨɞ.  Ⱥɥɝɨɪɢɬɦ ɪɚɫɱɟɬɚ ɫɥɟɞɭɸɳɢɣ: ɜ ɤɚɠɞɨɦ ɪɚɫɱɟɬɧɨɦ 
ɦɟɫɹɰɟ ɩɨɥɭɱɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ 
ɦɨɳɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɫɹɰɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ, ɬɨ ɟɫɬɶ ɧɟ ɦɟɧɶɲɟ 
Nɝɚɪ. ɋ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɜɵɪɚɛɨɬɤɢ ɫɪɚɛɨɬɤɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ ɨɫɭɳɟɫɬɜɥɹɟɦ ɤɚɤ ɦɨɠɧɨ ɛɥɢɠɟ ɤ ɧɚɫɬɭɩɥɟɧɢɸ ɩɨɥɨɜɨɞɶɹ, ɫ 
ɬɟɦ, ɱɬɨɛɵ ɤɚɤ ɦɨɠɧɨ ɞɨɥɶɲɟ ɪɚɛɨɬɚɬɶ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɨɪɚɯ. Ɂɚɩɨɥɧɟɧɢɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ ɨɫɭɳɟɫɬɜɥɹɟɦ ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ, ɫ ɬɟɦ, ɱɬɨɛɵ 
ɤɚɤ ɦɨɠɧɨ ɪɚɧɶɲɟ ɜɵɣɬɢ ɧɚ ɪɚɛɨɬɭ ɧɚ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɨɪɚɯ. 

ȼɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤɚɠɞɨɦ ɪɚɫɱɟɬɧɨɦ ɦɟɫɹɰɟ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɫɥɟɞɭɸɳɟɦɭ ɜɵɪɚɠɟɧɢɸ (2.11): 

 Э˔˖˕ = ʒܰЭʠ ∙ ݐ = ʒܰЭʠ ∙ ˕˖˔ݐ ∙ ʹͶ˚, ʛʑʡ ∙ ˚.  (2.11) 

 
 ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (2.12): 
 Эˏˈ˔ = ΣЭˏˈ˔/ͳͲଽ = ͹,͹͹ ˏˎ˓ˇ ˍʑ˕ ∙ ˚.  (2.12) 

 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.9. 
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Ɋɢɫɭɧɨɤ 2.9 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
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75,50

80,50

85,50

90,50

95,50

100,50

105,50

110,50

115,50

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

Zɜɛ,ɦ

ɦɟɫɹɰɵ

ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɇɉɍ ɍɆɈ ɫɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ  
 

3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ, ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ. 

ɉɨɫɬɪɨɟɧɢɟ ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ 
(3.1): 

ʒЭʠሺܳʒЭʠሻܪ  = ܼʑʐ(ܸ̝ ˓˃˄൯ − ܼʜʐሺܳʜʐሻ − ∆ℎ,  (3.1) 

 
ɝɞɟ   ܼʑʐ(ܸ̝ ˓˃˄൯ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɤɨɬɨɪɚɹ ɢɡɦɟɧɹɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɴɟɦɚ ɫɪɚɛɨɬɤɢ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ 
ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ. 

Ɉɝɪɚɧɢɱɟɧɢɹ ɪɚɛɨɬɵ ɬɭɪɛɢɧ: 
1) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ (3.2): 
 ˖ܰ˔˕˓ = ݇𝑁 ∙ ܳʒЭʠ ∙ ʜʒЭʠ.  (3.2) 

 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɦɨɟ 

ɭɪɚɜɧɟɧɢɟɦ (3.3): 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ √ʜʒЭʠ√ܪ˓ , (3.3) 

 
ɝɞɟ ܳʒЭʠ௠௔௫– ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ,  ܪ˓ – ɪɚɫɱɟɬɧɵɣ ɩɨ 
ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɟɬɧɨɝɨ ɧɚɩɨɪɚ.  

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 



30 
 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ Ⱦɟɦɢɧɢɤɚɫɧɤɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ 
ɫɜɹɡɢ ɇȻ 

ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɯɨɞɭ 

ɫɚɧɢɬɚɪɧɨɝɨ 
ɩɨɩɭɫɤɚ ܳʜʐ, ˏଷ/ܿ 

 

ܼʜʐ, ˏ 
∆ʜʞʢ, ˏ 

∆ʢʛʝ, ˏ 
 ܿ/ʟ,ˏ ܳʒЭʠ, ˏଷܪ

 ܿ/ʒЭʠ,ˏ ܳʒЭʠ, ˏଷܪ
 ܿ/ʒЭʠ,ˏ ܳʒЭʠ, ˏଷܪ

 ˏ,ʒЭʠܪ

0 10 98,9 69,6 84,9 1250 95,0 1540 77,1 600 0 
200 11,5 97,4 68,1 83,4 1300 91,3 1500 73,1 600 120 
400 13 95,9 66,6 81,9 1350 88,0 1460 69,3 - - 
800 15 93,9 64,6 79,9 1400 84,8 1420 65,6 - - 
1000 15,9 93,0 63,7 79,0 1450 81,9 1380 61,9 - - 
1300 17 91,9 62,6 77,9 1500 79,2 1340 58,4 - - 
1600 17,9 91,0 61,7 77,0 1550 76,6 1300 54,9 - - 
2100 19 89,9 60,6 75,9 1600 74,2 1260 51,6 - - 
2600 19,7 89,2 59,9 75,2 1650 72,0 1220 48,4 - - 
3200 20,2 88,7 59,4 74,7 1700 69,9 1180 45,3 - - 
4000 20,6 88,3 59,0 74,3 1750 67,9 1140 42,2 - - 
5000 21 87,9 58,6 73,9 1800 66,0 1100 39,3 - - 
6000 21,2 87,7 58,4 73,7 1850 64,2 1060 36,5 - - 
7000 21,3 87,6 58,3 73,6 1900 62,5 1020 33,8 - - 
12000 22 86,9 57,6 72,9 1950 60,9 980 31,2 - - 
 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɩɨɫɬɪɨɟɧɨ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ 
ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ. Ɉɧɨ ɨɬɨɛɪɚɠɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ 3.1. 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
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ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͻͷ,Ͳ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Q୫୧୬ = ͸ͲͲ,Ͳ  ɦ3/ɫ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ܪ˓˃˔˚ = ͹͹,ͳ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠𝑖௡ = ͸ʹ,ʹ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
3.2 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ 

ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɸɬɫɹ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

 
1) Ɂɧɚɱɟɧɢɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  ;.ˇˈ˓˒ܪ
2) Ɉɬɧɨɲɟɧɢɟ  ு೘𝑖೙ு೘𝑎𝑥 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ; 
3) Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɨɥɠɟɧ ɜɵɛɢɪɚɬɶɫɹ ɫ 

ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ. 
Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɪɚɧɚ ɉɅȾ115ɛ-ȼ45. 
ɋɨɫɬɚɜɥɹɟɬɫɹ ɬɚɛɥɢɰɚ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ (ɬɚɛɥɢɰɚ 

3.2): 
 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅȾ115-ȼ45ɨ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ɝɢɞɪɨɬɭɪɛɢɧ  115 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ  0,50 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  83 

Ɉɩɬɢɦɚɥɶɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ  830 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ 
 

0,916 

ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  850-1050 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ  0,23-0,30 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ  0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ  4 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ  6-11 

 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɬɭɪɛɢɧ ɧɚɦɟɱɚɸɬɫɹ 

ɪɚɫɱɟɬɧɵɟ ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. 

ɦH ɩɪɟɞ ,

maxmin / HH
1'

1 , ɦɢɧn O

ɫɥQ O /,'
1

ɦɨ
ɫɥQ /,'

max1

'
max1Qɩɪɢ

ɦD ɦ ,'
1

ɦH ɦ ,

Сt ɨ
ɦ ,
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Ⱦɥɹ ɉɅȾ115-ȼ45ɨ: ܳሺ௣ଵሻ′ = Ͳ,ͺͺ ˏయ̝
, ŋሺ௣ଵሻ′ = Ͳ,ͻͳͷ. 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 

ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ [4]. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 

 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (3.4): 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵఱܦˏଵܦ√ ∙ 𝑁˓భబܪˏܪ√ ∙ ఱˏݒːݒ√ ) = 

= ͳ − ሺͳ − Ͳ,ͻͲͺሻ ∙ ቌͲ,ʹͷ + Ͳ,͹ͷ ∙ √Ͳ,Ͷ͸ͺ,Ͳఱ ∙ √ Ͷ͹͹,ͳభబ ∙ √ ͳ,͵ͳ,͵ʹఱ ቍ = = Ͳ,ͻͶͺ, 

(3.4) 

 
ɝɞɟ     𝜂ʛ; ;ˏଵܦ  ,ଵܦ ;ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ –ˏܪ   –˓𝑁ܪ
ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ݒˏ,  ː– ɤɨɷɮɮɢɰɢɟɧɬɵݒ
ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ 
ɭɫɥɨɜɢɣ  ݐˏ;  ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ – ߝ   ;ːݐ 
ɜɫɟɦ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (0,75= ߝ). 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.5), 
ɤɨɬɨɪɭɸ ɞɚɥɟɟ ɩɟɪɟɫɱɢɬɵɜɚɟɬɫɹ ɩɨɫɥɟ ɭɬɨɱɧɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ: 

 

 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′I ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ʒ̝˓,     (3.5) 

 
ɝɞɟ     ܳ′I ˓– ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; ܦଵ,  ௉– ɞɢɚɦɟɬɪ ɢܪ
ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʒ̝˓− 
ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97).   

 ܰ′˃ = ͻ,ͺͳ ∙ ͳ,ͳͳ ∙ ͺ,Ͳଶ ∙ ͹͹,ͳଵ,ହ ∙ Ͳ,ͻͶͺ ∙ Ͳ,ͻ͹ = Ͷ͵͵,ͺͻ ʛʑ˕. 
 
ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.6): 
′˃ݖ  = ˖ܰ˔˕˒˓ʒЭʠܰ′˃ ,     (3.6) 

 
ɝɞɟ     ˖ܰ˔˕˒˓ʒЭʠ = ͳͲͶͷ ʛʑ˕ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 
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Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ 
ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ 
ɞɨɥɠɧɨ ɛɵɬɶ ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ 
ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

′˃ݖ  = ͳͲͶͷͶ͵͵,ͺͻ = ʹ,Ͷͳ ≈ ͵ ˛˕. 
 
ɉɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɟɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(3.7): 
 ∆= 𝜂ʡ𝜂ʛ,     (3.7) 

 
ɝɞɟ  𝜂ʡ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 𝜂ʛ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ. 

ɋɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.8): 
 ݊˔ = ݊ூ˓′ ∙ ௉ܪ√ ∙ ଵܦ∆ ,     (3.8) 

 
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. 

 ݊˔ = ͺ͵,Ͳ ∙ √ͳ,ͲͶͷ ∙ ͹͹,ͳͺ,Ͳ = ͻ͵,ͳ ˑ˄/ˏˋː. 
 
ɉɨ ɩɨɥɭɱɟɧɧɨɣ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ 

ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ. 
Ɂɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɧɚɩɨɪɨɜ ܪ௠௔௫,  ,௠𝑖௡ܪ ;˓𝑁ܪ

ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ ɍɏ, ɤɨɬɨɪɵɟ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (3.9), (3.10), (3.11): 

 ݊′ூ௠௔௫ = ݊˔ ∙ ௠𝑖௡ܪ√ଵܦ ∙ ∆ = ͻ͵,ͺ ∙ ͺ,Ͳ√͸ʹ,ͷ ∙ ͳ,ͲͶͷ = ͻ͵,ͳ.     (3.9) 

 ݊′ூ˓ = ݊˔ ∙ ˓ܪ√ଵܦ ∙ ∆ = ͻ͵,ͺ ∙ ͺ,Ͳ√͹͹,ͳ ∙ ͳ,ͲͶͷ = ͺ͵,͸.    (3.10) 
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݊′ூ௠𝑖௡ = ݊˔ ∙ ௠௔௫ܪ√ଵܦ ∙ ∆ = ͻ͵,ͺ ∙ ͺ,Ͳ√ͻͷ,Ͳ ∙ ͳ,ͲͶͷ = ͹ͷ,͵.     (3.11) 

 
Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊ʜ˓′  ɫ ɭɱɟɬɨɦ 

ɨɤɪɭɝɥɟɧɧɨɝɨ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɢ ɭɬɨɱɧɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɲɟɧɢɹ ɫɥɟɞɭɸɳɟɝɨ ɭɪɚɜɧɟɧɢɹ (3.12): 

 ܳூ′ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ௉ଵ,ହܪ ∙ 𝜂ʒ̝˓ = ͵Ͷͺ,͵ͻ,ͺͳ ∙ ͺ,Ͳଶ ∙ ͹͹,ͳଵ,ହ ∙ Ͳ,ͻ͹ = Ͳ,ͺͶͷ. (3.12) 

 
Ⱦɥɹ ɩɨɥɭɱɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ, ɞɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊ʜ௠௔௫′ , ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, 
ɩɨɞɫɬɚɜɥɹɹ ɜ ɭɪɚɜɧɟɧɢɟ ɜɵɲɟ ɜɦɟɫɬɨ ܪ𝑁˓ ɧɚɩɨɪ ܪ௠௔௫ ɧɚɯɨɞɢɬɫɹ ɬɨɱɤɚ ɢ 
ɫɨɟɞɢɧɹɟɬɫɹ ɫ ɪɚɫɱɟɬɧɨɣ.  

 
ɉɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.13):  
 ܳ′ூ = ܳ௠𝑖௡ܦଵଶ ∙ ܪ√ ∙ ∆,    (3.13) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɬɭɪɛɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ ܦଵ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ115ɛ-ȼ45ɨ 

D1, ɦ 8,5 8 7,5 7,1 6,7 6,3 
ηɬ, 0,908 0,908 0,908 0,908 0,908 0,908 

N'a, Ɇȼɬ 490,00 433,89 381,20 341,50 304,00 268,68 
n, ɲɬ 2,13 2,41 2,74 3,06 3,44 3,89 

nɨɤɪ, ɲɬ 3 3 3 4 4 4 
N1ɝɚ. Ɇȼɬ 348,3 348,3 348,3 261,3 261,3 261,3 

ΔP 1,045 1,044 1,044 1,043 1,043 1,043 
n'ɫɢɧɯ, ɨɛ/ɦɢɧ 87,6 93,1 99,3 104,9 111,1 118,1 
nɫɢɧɯ, ɨɛ/ɦɢɧ 88,2 93,8 100,0 107,1 115,4 125,0 
n'p, ɨɛ/ɦɢɧ 93,0 93,1 93,1 94,4 96,0 97,8 

n'min, ɨɛ/ɦɢɧ 83,5 83,6 83,6 84,8 86,2 87,8 
n'max, ɨɛ/ɦɢɧ 75,3 75,3 75,3 76,4 77,7 79,1 

 
ɉɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɞɥɹ ɬɭɪɛɢɧ ɫ ɪɚɡɧɵɦ ɞɢɚɦɟɬɪɨɦ D1  

(ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ) ɞɨɥɠɧɵ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ Ƚɍɏ ɬɚɤɢɦ 

ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ maxpH H
 ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫ 

ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. Ɍɚɤ ɠɟ ɧɟɨɛɯɨɞɢɦɨ ɫɬɪɟɦɢɬɫɹ ɤ ɦɢɧɢɦɚɥɶɧɨɦɭ ɱɢɫɥɭ 
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ɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ. ɍɬɨɱɧɟɧɧɚɹ ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɞɨɥɠɧɚ 
ɧɚɯɨɞɢɬɶɫɹ ɜ ɨɛɥɚɫɬɢ ɪɟɤɨɦɟɧɞɭɟɦɨɝɨ ɞɢɚɩɚɡɨɧɚ ɪɚɫɯɨɞɨɜ ɢ ɤɚɜɢɬɚɰɢɢ. ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɧɹɬɚ ɬɭɪɛɢɧɚ: 

– ɉɅȾ115ɛ-ȼ45ɨ: Za = 3, nc= 93,8 ɨɛ/ɦɢɧ, D1=8 ɦ; 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅȾ115ɛ-ȼ45ɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤ ɭɫɬɚɧɨɜɤɟ, ɬɚɤ ɤɚɤ ɨɩɬɢɦɭɦ 

ɄɉȾ ɝɢɞɪɨɬɭɪɛɢɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɞɢɚɩɚɡɨɧɟ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ 

ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ maxpH H
. 

 ɇɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɪɭɝɢɟ ɡɧɚɱɟɧɢɹ ɞɢɚɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ 
ɩɪɢ ɞɪɭɝɢɯ ɡɧɚɱɟɧɢɹɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 
ɤɚɜɢɬɚɰɢɢ, ɪɚɫɱɟɬɧɚɹ ɬɨɱɤɚ ɥɢɛɨ ɧɟ ɩɨɩɚɞɚɟɬ ɜ ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɞɢɚɩɚɡɨɧ 
ɢɡɦɟɧɟɧɢɹ  

/
1maxQ ɢ σ, ɥɢɛɨ ɟɫɥɢ ɩɨɩɚɞɚɟɬ, ɬɨ ɥɢɲɶ ɩɪɢ ɛɨɥɶɲɨɦ ɤɨɥɢɱɟɫɬɜɟ ȽȺ, 

ɥɢɛɨ ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɪɟɤɨɦɟɧɞɭɟɦɨɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɨɩɬɢɦɭɦɚ ɄɉȾ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɥɢɧɢɣ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɩɪɢ maxpH H . ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɤɪɢɬɟɪɢɟɦ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ ɹɜɥɹɟɬɫɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɢ ɦɢɧɢɦɚɥɶɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ȽȺ). 

Ɂɨɧɚ ɪɚɛɨɬɵ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɍɏ (ɉɪɢɥɨɠɟɧɢɟ Ȼ) 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɞɧɨ ɢɡ ɜɚɠɧɵɯ ɭɫɥɨɜɢɣ ɷɬɨ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɚɹ 

ɪɚɛɨɬɚ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨ ɮɨɪɦɭɥɟ (3.14): 
.ˍ.˓ܼߘ  = ܼː.˄. ሺܳː.˄.ሻ +  ௦,   (3.14)ܪ

 
ɝɞɟ   ܼː.˄. ሺܳː.˄.ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɩɪɢ  ܳː.˄.,  ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 

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

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ܪ˓˃˔˚; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ܪ୫୧୬  ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.15): 
ௌܪ   = ܤ − ʜʐሺܳʜʐሻͻͲͲݖ − 𝜎 ∙ ܪ − ͳ,ͷ +  ܼʤ.ʞʚ.,   (3.15) 

 
ɝɞɟ     ܤ = ͳͲ,͵͵ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ 
ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; ͳ,ͷ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, 
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ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ   ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  ܼʤ.ʞʚ. – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɤɨɬɨɪɚɹ ɞɥɹ ɊɈ ɪɚɜɧɚ ஻బଶ ; ଴ܤ = ஻బˏ∙஽భ𝐻஽భ𝑀 . 

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɢɩ ɬɭɪɛɢɧɵ ܦଵ, ɦ ݖ˃, ˛˕ 
݊˔, ˑ˄/ˏˋː ˃ܰ, ʛʑ˕ ܪௌଵ , ,ௌଶܪ ˏ ௌଷܪ ˏ , ˏ 

ɉɅȾ115ɛ-ȼ45 8,0 3 93,8 348,3 -3,48 -6,38 -0,76 

 
Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ 

ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ ɩɪɢ  ܪௌ = −͸,͵ͺ. Ⱦɥɹ ɷɬɨɝɨ ɫɥɭɱɚɹ ܼʜʐ = ͳ͵,ͳͲ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ ɡɚɝɥɭɛɥɟɧɢɟ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɨ ɩɨ ɮɨɪɦɭɥɟ 
(3.14): 

 
.ˍ.˓ܼߘ  = ͳ͵,ͳͲ + ሺ−͸,͵ͺሻ = ͹,ͳʹˏ. 
 
Ɍɚɤɚɹ ɨɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ ɨɛɟɫɩɟɱɢɜɚɬɶ 

ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ ɪɟɠɢɦɚɯ. 
 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ  

 
ɋɨɝɥɚɫɧɨ ɫɨɜɪɟɦɟɧɧɨɣ ɩɨɥɢɬɢɤɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɧɵɦ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɧɚɩɪɚɜɥɟɧɢɟɦ ɹɜɥɹɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɫ ɧɚɢɦɟɧɶɲɢɦɢ ɩɨɬɟɪɹɦɢ ɧɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɟ ɢ 
ɧɚɢɦɟɧɶɲɢɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɜɨɡɛɭɠɞɟɧɢɟ.  

Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɧɭɠɧɨ ɫɬɪɟɦɢɬɶɫɹ ɤ ɭɦɟɧɶɲɟɧɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ 
ɷɥɟɦɟɧɬɨɜ ɦɟɠɞɭ ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɶɸ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɜɚɥɨɦ ɬɭɪɛɢɧɵ. 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɚ ɪɚɫɲɢɪɟɧɧɚɹ ɫɢɫɬɟɦɚ ɟɝɨ ɦɨɧɢɬɨɪɢɧɝɚ, ɩɭɬɟɦ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɤɚɡɚɧɢɣ ɜɫɬɪɨɟɧɧɵɯ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɵɯ ɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ 
ɢɡɨɥɹɰɢɢ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɝɪɟɜɚ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ, 
ɡɚɦɟɪɚ ɜɨɡɞɭɲɧɨɝɨ ɡɚɡɨɪɚ, ɤɨɧɬɪɨɥɹ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ 
ɞɪ. ɩɚɪɚɦɟɬɪɨɜ. 

Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɹɬɶ: 
 – ɷɮɮɟɤɬɢɜɧɵɟ ɫɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɨɯɥɚɠɞɟɧɢɹ; 
 – ɜɫɬɪɨɟɧɧɵɟ ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ. 
 Ƚɪɚɧɢɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɦɟɧɟɟ 40 ɥɟɬ; 
 – ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɟɠɞɭ ɤɚɩɢɬɚɥɶɧɵɦɢ ɪɟɦɨɧɬɚɦɢ ɧɟ ɦɟɧɟɟ 7 ɥɟɬ; 
 – ɄɉȾ ɧɟ ɦɟɧɟɟ 97%; 
 – ɞɢɚɩɚɡɨɧ ɱɚɫɬɨɬ, ɩɪɢ ɤɨɬɨɪɵɯ ɞɨɥɠɧɚ ɫɨɯɪɚɧɹɬɶɫɹ ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ:48,75÷ 51,25 Ƚɰ; 
 – ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɜ ɩɪɟɞɟɥɚɯ -5 ÷ +10%; 
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 – ɤɥɚɫɫ ɧɚɝɪɟɜɨɫɬɨɣɤɨɫɬɢ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɢ ɪɨɬɨɪɚ ɩɨ      
ȽɈɋɌ8865-93 ɧɟ ɧɢɠɟ F. 
 Ɉɩɪɟɞɟɥɟɧɨ ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
݌ʹ  = ݂݊௖ , (3.16) 

 

ɝɞɟ ʹ݌ = ଷ଴଴଴ଽଷ.଼ = ͵ʹ – ɱɢɫɥɨ ɩɚɪ ɩɨɥɸɫɨɜ ɝɟɧɟɪɚɬɨɪɚ.  

Ɋɚɫɫɱɢɬɚɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ: 
 ܵːˑˏ = ௔ܰcos 𝜑 = ͵Ͷͺ,͵Ͳ,ͺͻ = ͵ͻʹ ʛʑʏ, (3.17) 

 
ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ: 
 S˓ = 𝓀Sː = ͳ,Ͳ͸ ∙ ͵ͻʹ = Ͷͳ͸  ʛʑ ∙ ʏ, (3.18) 

 
ɝɞɟ 𝓀 −ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɜ ɨɫɧɨɜɧɨɦ ɨɬ cos ɔ. 

ɍɞɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ: 
 S∗ = Sːʹp = ͵ͻʹ͵ʹ = ͳʹ,ʹͷ ʛʑ ∙ ʏ.  (3.19) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ: 
 ɒ∗ = πD୧ʹp .  (3.20) 

 
ɉɨɥɸɫɧɨɟ ɞɟɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ ɫɩɨɫɨɛɚ ɨɯɥɚɠɞɟɧɢɹ: 
 ɒ∗ = AS∗α = Ͳ,Ͷͷͳ ∙ ͳʹ,ʹͷ଴,ଶଷଽ = Ͳ,ͺʹ ˏ, (3.21) 
 

ɝɞɟ ߙ ˋ ܣ −ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ.(ܣ = Ͳ,Ͷͷͳ; ߙ = Ͳ,ʹ͵ͻ) 
Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ: 
 D୧ = 𝜏∗ ∙ ߨ˓ʹ = Ͳ,ͺʹ ∙ ͵ʹ͵,ͳͶ = ͺ,͵͸ ˏ. (3.22) 

 
ɉɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ: 
 ɓ˒˓ = πD୧k˓˃ˊˆn˔͸Ͳ = ͵,ͳͶ ∙ ͺ,͵͸ ∙ ʹ ∙ ͻ͵,ͺ͸Ͳ = ͺʹ,Ͳͺ ˏ/˔,  (3.23) 

cos 0,89 
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ɝɞɟ k˓˃ˊˆ − ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɡɝɨɧɚ (kɪɚɡɝ = 2) 

ɉɪɢ ܦ𝑖 = ͺ,͵͸ ˏ ɩɪɟɞɟɥɶɧɚɹ ɨɤɪɭɠɧɚɹ ɫɤɨɪɨɫɬɶ ɪɨɬɨɪɚ ɜ ɪɚɡɝɨɧɧɨɦ 
ɪɟɠɢɦɟ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɚɤɬɢɜɧɨɝɨ ɠɟɥɟɡɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ «ɭɫɥɨɜɧɵɣ 
ɨɛɴɟɦ ɦɚɲɢɧɵ» ɩɨ ɮɨɪɦɭɥɟ: 

 

ௌܹ = 𝑖ଶ݈௔ܦ = ͵Ͳܥ௔ܵ௣݊ߨ଴ , (3.24) 

 
ɝɞɟ ܥ௔ −ɤɨɷɮɮɢɰɢɟɧɬ ɦɚɲɢɧɵ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɞɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɥɸɫ ܵ∗ɢ 
ɫɩɨɫɨɛ ɨɯɥɚɠɞɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ. 
 Ca = RS∗୷ = ͷ,ͷͺͳʹ, ʹͷ଴,ଵ଴ହ = Ͷ,ʹͻ. (3.25) 

 
ȼɵɫɨɬɚ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ: 
 la = WୗD୧ଶ = ͵ͲCaSpπn଴D୧ଶ = ͵Ͳ ∙ Ͷ,ʹͻ ∙ Ͷͳ͸͵,ͳͶ ∙ ͻ͵,ͺ ∙ ͺ,͵͸ଶ = ʹ,͸ ˏ. (3.26) 

 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ D୧ ɢla ɭɬɨɱɧɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɚ: ɩɪɢ Di୪a > ͷ ɢ nc<150 ɦɢɧ-1ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɧɢɦɚɬɶ ɡɨɧɬɢɱɧɨɟ 
ɢɫɩɨɥɧɟɧɢɟ. 

Ɉɛɳɚɹ ɦɚɫɫɚ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɛɥɢɠɟɧɧɨ: 
 Gˆˈː = ɗD୧la = Ͷ͹ ∙ ͺ,͵͸ ∙ ʹ,͸ = ͳͲʹʹ ˕. (3.27) 
 

ɝɞɟ ɗ = ሺͶͶ ÷ ͷͲሻ ɞɥɹ ɡɨɧɬɢɱɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ. 
ȼɟɫ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɫɨɫɬɚɜɥɹɟɬ 50-55% ɨɛɳɟɣ ɦɚɫɫɵ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
 G˓ˑ˕ = Ͳ,ͷͷ ∙ Gˆˈː = Ͳ,ͷͷ ∙ ͳͲʹʹ = ͷ͸ʹ ˕ (3.27) 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɧɵɯ ɞɚɧɧɵɯ ɜɵɛɢɪɚɟɬɫɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ: ɋȼ 900/260-

32. Ⱦɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5, 3.6. 
 
Ɍɚɛɥɢɰɚ 3.5 –  Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 900/260-32 

ɗɥɟɦɟɧɬ 
ɝɟɧɟɪɚɬɨɪɚ 

ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɬɨɪ ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ h˔˕ ሺͳ,͹ ÷ ͳ,ͻሻla 4,94 ɦ 
Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ D˔˕ ሺͳ,Ͳͷ + Ͳ,ͲͲͳ͹n଴ሻD୧ 10,11 ɦ 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ Da D୧ + ሺͲ,ͷ ÷ Ͳ,ͻሻ 900 ɦ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.5 
ȼɟɪɯɧɹɹ 

ɤɪɟɫɬɨɜɢɧɚ 
ȼɵɫɨɬɚ h˅.ˍ. ሺͲ,ͳ ÷ Ͳ,ͳʹሻD୧ 1,00 ɦ 

ɉɨɞɩɹɬɧɢɤ ȼɵɫɨɬɚ h˒ ሺͲ,ͳͷ ÷ Ͳ,ʹሻD୧ 1,67 ɦ 
Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ D˒ ሺͲ,Ͷ ÷ Ͳ,ͷሻD୧ 4,18 ɦ 

ɇɢɠɧɹɹ 
ɤɪɟɫɬɨɜɢɧɚ 

ȼɵɫɨɬɚ hɧ.ɤ (0,25÷ Ͳ,͵Ͳ)Dɲ 2,41 ɦ 
Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ Dɧ.ɤ Dɲ+0,6 8,62 ɦ 

ɇɚɞɫɬɪɨɣɤɚ ȼɵɫɨɬɚ h଴ Ͳ,͵ ÷ Ͳ,ͷ 0,40 ɦ 
Ⱦɢɚɦɟɬɪ d଴ ሺͲ,ʹ ÷ Ͳ,ʹͷሻD୧ 2,01 ɦ 

 

Ɍɚɛɥɢɰɚ 3.6 –  ɇɨɦɢɧɚɥɶɧɵɟ ɞɚɧɧɵɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ 900/260-32 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ Sɧɨɦ ɆȼȺ 393 
ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ Ɋɧɨɦ Ɇȼɬ 335 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ ɨ.ɟ. 0,85 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ Uɧɨɦ ɤȼ 15,75 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ Iɧɨɦ ɤȺ 14406 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ nɧɨɦ ɨɛ/ɦɢɧ 93,8 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Xd ɨ.ɟ. 1,07 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X’d ɨ.ɟ. 0,35 
ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ X”d ɨ.ɟ. 0,3 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ 
Ɇɚɫɫɚ ɪɨɬɨɪɚ mɪ ɬ 562 
Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛ ɬ 1022 

 
3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 

ɤɚɦɟɪɵ 
 

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

Ɇɟɬɚɥɥɢɱɟɫɤɢɟ ɫɩɢɪɚɥɶɧɵɟ ɤɚɦɟɪɵ (φ = 345 ÷ 360°) ɢɦɟɸɬ ɤɪɭɝɥɵɟ 
ɩɨɩɟɪɟɱɧɵɟ ɫɟɱɟɧɢɹ ɫ ɩɟɪɟɯɨɞɨɦ ɧɚ ɷɥɥɢɩɬɢɱɟɫɤɢɟ ɜ ɪɚɣɨɧɟ ɡɭɛɚ, ɨɧɢ ɫɥɭɠɚɬ 
ɞɥɹ ɩɨɞɜɨɞɚ ɜɨɞɵ ɤ ɬɭɪɛɢɧɟ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɨɤɚ ɧɚ ɜɯɨɞɟ ɜ ɧɚɩɪɚɜɥɹɸɳɢɣ 
ɚɩɩɚɪɚɬ (ɪɢɫɭɧɨɤ 3.2). 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 3450 – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 
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Ɋɢɫɭɧɨɤ 3.2 – Ɍɟɨɪɟɬɢɱɟɫɤɢɣ ɩɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ. 

 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɢɧɹɬɚ ɩɨ ɝɪɚɮɢɤɭ: 
 

Vɫɪ=8,5 ɦ/ɫ. (3.28) 
 
Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ: 
 ܳ˅˘ = ܳ˓ 𝜑͵͸Ͳ⁰ = ͸ͳͶ ∙ ͵Ͷͷ͵͸Ͳ = ͷͺͻ ˏଷ/ܿ. (3.29) 

 
ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ:  
ܨ˅  ˘ = ˓˔ݒ˘˅ܳ = ͷͺͻͺ,ͷ = ͸ͻ,ʹ͹ ˏଶ. (3.30) 

 
Ɋɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
˘˅݌  = ܨ˅√ ߨ˘ = √͸ͻ,ʹ͹͵,ͳͶ = Ͷ,͹ ˏ. (3.31) 

 
ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
 ܽ˅˘ = ܴସ + ଶ˘˅݌√ − ுభଶ ଶ = ͸,͵͹ͷ + √Ͷ,͹ଶ − ଷ,ଷమଶ = ͳͲ,͹͹ ˏ.  (3.32) 

 



41 
 

ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɪɹɞɨɦ ɡɧɚɱɟɧɢɣ ɭɝɥɨɜ φi ɱɟɪɟɡ Δφ = 15°, 
ɪɚɫɫɱɢɬɵɜɚɟɦ ɜɫɟ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. ɉɨɥɭɱɟɧɧɵɟ ɪɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.7. 
 
Ɍɚɛɥɢɰɚ 3.7 – ɋɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

 𝜑 - - - - - x x^2 p^2 p a R 

- 
𝜑͵͸Ͳ 

𝜑ܿ
 2R4 (3) 

(2R4) -
(H1/2)^2 √ሺͷሻ (6)+(3) (7)^2 (8)+(H1/2)^2 √ሺͻሻ R4+(7) (10)+(11) 

1 2 3 4 5 6 7 8 9 10 11 12,00 
345 0,958 1,078 13,742 11,020 3,320 4,397 19,338 22,060 4,697 10,772 15,47 
330 0,917 1,031 13,145 10,422 3,228 4,259 18,142 20,865 4,568 10,634 15,20 
315 0,875 0,984 12,547 9,825 3,134 4,119 16,963 19,685 4,437 10,494 14,93 
300 0,833 0,937 11,950 9,227 3,038 3,975 15,800 18,522 4,304 10,350 14,65 
285 0,792 0,890 11,352 8,630 2,938 3,828 14,654 17,377 4,169 10,203 14,37 
270 0,750 0,844 10,755 8,032 2,834 3,678 13,525 16,248 4,031 10,053 14,08 
255 0,708 0,797 10,157 7,435 2,727 3,523 12,414 15,137 3,891 9,898 13,79 
240 0,667 0,750 9,560 6,837 2,615 3,365 11,321 14,043 3,747 9,740 13,49 
225 0,625 0,703 8,962 6,240 2,498 3,201 10,246 12,968 3,601 9,576 13,18 
210 0,583 0,656 8,365 5,642 2,375 3,031 9,190 11,912 3,451 9,406 12,86 
195 0,542 0,609 7,767 5,045 2,246 2,855 8,153 10,875 3,298 9,230 12,53 
180 0,500 0,562 7,170 4,447 2,109 2,671 7,136 9,858 3,140 9,046 12,19 
165 0,458 0,515 6,572 3,850 1,962 2,478 6,139 8,861 2,977 8,853 11,83 
150 0,417 0,469 5,975 3,252 1,803 2,272 5,162 7,885 2,808 8,647 11,46 
135 0,375 0,422 5,377 2,655 1,629 2,051 4,207 6,930 2,632 8,426 11,06 
120 0,333 0,375 4,780 2,057 1,434 1,809 3,274 5,996 2,449 8,184 10,63 

 
Ɍ.ɤ. ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɭɝɥɨɜ 𝜑 ɫɟɱɟɧɢɟ ɋɄ ɩɪɢɧɢɦɚɟɬ ɮɨɪɦɭ ɷɥɥɢɩɫɚ, ɬɨ 

ɦɟɬɨɞɢɤɚ, ɭɤɚɡɚɧɧɚɹ ɜɵɲɟ, ɧɟ ɩɨɞɯɨɞɢɬ. ɋɬɪɨɢɦ ɩɥɚɜɧɭɸ ɡɚɜɢɫɢɦɨɫɬɶ ɩɨ ɭɠɟ 
ɢɦɟɸɳɢɦɫɹ ɤɨɨɪɞɢɧɚɬɚɦ (ɬɚɛɥɢɰɵ 3.8). 

 
Ɍɚɛɥɢɰɚ 3.8 – ɋɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

N 𝜑 p1,ɦ R,ɦ P2,ɦ 
17 105 2,8767 9,97 1,877 
18 90 

 
9,31 1,472 

19 75 
 

8,64 1,067 
20 60 

 
7,98 0,663 

21 45 
 

7,32 0,258 
22 30 

 
6,65 -0,147 

23 15 
 

5,99 -0,551 
24 0 

 
5,33 -0,956 

 
ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 

ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=ʄ(ri) (Ɋɢɫɭɧɨɤ 3.3). 
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Ɋɢɫɭɧɨɤ 3.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ φɫɩ=ʄ(ri) 

 
ɉɥɚɧ ɫɩɢɪɚɥɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɛɵɥ ɩɨɫɬɪɨɟɧ ɩɨ 

ɬɚɛɥɢɰɟ 3.6, 3.7. Ɂɧɚɱɟɧɢɹ ɞɥɹ ɬɚɛɥɢɰɵ ɩɨɥɭɱɟɧɵ ɩɭɬɟɦ ɪɚɡɛɢɟɧɢɹ ɭɝɥɚ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɱɚɫɬɢ ɤɚɦɟɪɵ ɧɚ ɢɧɬɟɪɜɚɥɵ. 

 
3.6 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ 
 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɞɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ 
ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [6] ɞɥɹ ɬɭɪɛɢɧɵ ɉɅȾ115ɛ-ȼ45ɨ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ Ɇɇɍ 
20Ɇ-2/40-20-3. 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶɸ 2,5 ɦ3, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 20 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ 
ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 20 – 3 ɜɦɟɫɬɢɦɨɫɬɶɸ 20 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [6]. ȼɵɛɢɪɚɟɬɫɹ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ: ɗȽɊɄ – 2ɂ1 – 150 – 11. 

Ɍɢɩ ɩɚɧɟɥɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ – ɗȽɊ–2ɂ1; 
Ɍɢɩ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɤɨɥɨɧɤɢ ɭɩɪɚɜɥɟɧɢɹ - ɗȽɊ–150–11. 
 
3.7 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 

 
ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɬɭɧɧɟɥɟ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.33). 

ݒ  = Ͷ ∙ ߨܳ ∙ ଶ̞ܦ = Ͷ ∙ ͷͺͻ͵,ͳͶ ∙ ͺଶ  = ͳͳ,͹ʹ  ˏ/˔.  (3.33) 
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Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɤɢ ɍɆɈ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɜɨɞɨɜɨɞɚ 
ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.34). 

˓ˍܪ  = Ͳ,ͷ ∙ ˕ܦ ∙ ݃√ݒ ∙ ˕ܦ = Ͳ,ͷ ∙ ͺ ∙ ͳͳ,͹ʹ√ͻ,ͺͳ ∙ ͺ  = ͷ,͵Ͳ ˏ.  (3.34) 

 
3.8 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 
 
ȼɵɫɨɬɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɟɧɚ, ɢɫɯɨɞɹ ɢɡ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɝɨ 

ɧɟɪɚɡɛɨɪɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɷɥɟɦɟɧɬɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɵɦ ɹɜɥɹɟɬɫɹ 
ɪɨɬɨɪ ɝɟɧɟɪɚɬɨɪɚ ɫ ɜɚɥɨɦ ɞɨ ɮɥɚɧɰɚ, ɫ ɡɚɩɚɫɨɦ 0,5ɦ. 

ɒɢɪɢɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɹɬɚ 30 ɦɟɬɪɚ. ɉɪɢ ɬɚɤɨɣ ɲɢɪɢɧɟ 
ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ 
ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 ɦɟɬɪɨɜ [12].   

Ⱦɥɹ ɩɥɨɬɢɧɧɵɯ Ƚɗɋ, ɞɥɢɧɚ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.35). 
ˎ˄ܤ  = ͵ ∙ ଵܦ = ͵ ∙ ͺ,Ͳ = ʹͶ,Ͳ ˏ. (3.35) 

 
Ⱦɥɢɧɚ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.36). 
ˊˏܮ  = ˎ˄ܤ ∙ ݊˃ˆ˓ + .˒.ˏܤ = ʹͶ,Ͳ ∙ ͵ + ͵Ͳ,Ͳ = ͳͲʹ,Ͳ ˏ. (3.36) 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ  
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ [13].  

Ɉɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɜɨɩɪɨɫɨɜ, ɪɟɲɚɟɦɵɯ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ 
ɜɢɞɚ ɛɥɨɤɨɜ Ƚɗɋ. ȼɵɛɨɪ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. ɉɨ 
ɩɪɨɟɤɬɭ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɬɪɟɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɦɨɳɧɨɫɬɶɸ 348,3 Ɇȼɬ 
ɤɚɠɞɵɣ. Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɜɵɲɟɭɤɚɡɚɧɧɵɯ ɞɚɧɧɵɯ ɢ ɭɫɥɨɜɢɹɯ ɬɪɟɛɨɜɚɧɢɹ 
ɧɚɞɟɠɧɨɫɬɢ [13], ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜɵɛɪɚɬɶ ɩɪɨɫɬɵɟ (ɟɞɢɧɢɱɧɵɟ) ɛɥɨɤɢ (ɪɢɫ.4.1, 
ɚ), ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ. 

 

 
ɚ – ɩɪɨɫɬɨɣ (ɟɞɢɧɢɱɧɵɣ) ɛɥɨɤ; ɛ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɩɨɜɵɲɚɸɳɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ 

ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɧɟɫɤɨɥɶɤɨ 
ɝɟɧɟɪɚɬɨɪɨɜ. 

Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 
 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
4.2.1 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɜɵɛɢɪɚɟɦ ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɨɞɢɧ Ɍɋɇ 

ɞɨɥɠɟɧ ɩɨɤɪɵɜɚɬɶ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɫɟɣ ɫɬɚɧɰɢɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ «ɊɭɫȽɢɞɪɨ», «…ɜ ɫɟɬɢ ɞɨ 35 ɤȼ 

ɜɤɥɸɱɢɬɟɥɶɧɨ, ɤɚɤ ɩɪɚɜɢɥɨ, ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɫɭɯɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ».  
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɚ 

1% ɨɬ ܲ̂  ːˑˏ :  
 ̝ܲ ː = Ͳ,Ͳͳ ∙ ͵͵ͷ = ͵,͵ͷ ʛʑ˕;  
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ܵ˔ː = ̝ܲ ːܿݏ݋𝜑 = ͵,͵ͷͲ,ͺͷ = ͵,ͻͶ ʛʑʏ, (4.1) 

 
ɝɞɟ   ܲ̂  ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ܿݏ݋𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɚ. 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɗɧɟɪɝɨ-Ɂɚɜɨɞ» [14], ɜɵɛɢɪɚɟɬɫɹ ɬɪɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌɋɁ-4000/35.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.1. 

 
Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋ3-4000/35 

Sɧɨɦ, ɤȼȺ 
U, ɤȼ 

Uɤɡ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 
Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

4000 15,75 6,3 7,5 5,3 33,5 
 

4.2.2 ȼɵɛɨɪ ɝɥɚɜɧɵɯ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ܵ˓˃˔˚ = 𝜑ݏ݋ܿ̂ܲ − ܵ˔ː = ͵͵ͷͲ,ͺͷ − Ͷ,Ͳ = ͵ͺͻ ʛʑʏ, (4.2) 

 
ɝɞɟ    ܵ˔ː – ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ.  

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» [15] ɜɵɛɪɚɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ 400000/500-ɍ1.  

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɌȾɐ 400000/500-ɍ1 

Sɧɨɦ, ɤȼȺ 
U, ɤȼ 

Uɤɡ, % Iɯɯ, % ΔPx, ɤȼɬ ΔPɤ, ɤȼɬ 
Uɜɧ, ɤȼ Uɧɧ, ɤȼ 

400000 525 15,75 13 0,4 315 790 

 
4.3 Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 

 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ: 
 SΣ = ˃ݖ ∙ ( 𝜑ݏ݋ܿ̂ܲ − ܵ˔.ː.) = ͵ ∙ (͵͵ͷͲ,ͺͷ − Ͷ) = ͳͳ͹ͳ ʛʑʏ, (4.3) 

 
ɝɞɟ    ݖ˃ – ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ, 3 ɲɬ. 

Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.4): 
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݊ˎ = ܵΣܲː ˔𝜑ݏ݋ܿ˕˃ + ͳ = ͳͳ͹ͳͻͲͲͲ,ͻ + ͳ = ͳ,ͳ͹ + ͳ = ʹ,ͳ͹ ≈ ͵ ˛˕, (4.4) 

 
ɝɞɟ     ܲ˒ ˓ – ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ȼɅ 500 ɤȼ, ɪɚɜɧɚɹ 900 Ɇȼɬ;  ܭହ଴଴ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, 1,0; ܿݏ݋𝜑௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ 
ɫɢɫɬɟɦɵ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɢɫɥɨ ɥɢɧɢɣ ȼɅ 500 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ݊ˎ = ͵. 
 
Ɍɨɤ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.5): 
ʑʚହ଴଴ܫ  = 𝛴ܵ݊ˎ ∙ √͵ ∙ ˎܷ = ͳͳ͹ͳ͵ ∙ √͵ ∙ ͷͲͲ = Ͳ,Ͷ͵Ͳ ˍʏ, (4.5) 

 
ɝɞɟ     ˓ܷ˖ – ɧɚɩɪɹɠɟɧɢɟ ɥɢɧɢɢ  ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, 500 ɤȼ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.6): 
˚˔˃˓ܫ  = ܽ𝑖 ∙ ்ܽ ∙ ʑʚହ଴଴ܫ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ Ͳ,Ͷ͵Ͳ = Ͳ,ͶͷͲ ˍʏ, (4.6) 
 

ɝɞɟ    ܽ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɩɨ ɝɨɞɚɦ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɩɪɢɧɢɦɚɟɬɫɹ ܽ𝑖 =1,05 [16]; ்ܽ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ, ɩɪɢɧɢɦɚɟɬɫɹ ்ܽ=1,0 [16]. 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ 400/51, 
ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɫɥɟɞɭɸɳɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 

- ɞɨɩɭɫɬɢɦɵɣ ɞɥɢɬɟɥɶɧɵɣ ɬɨɤ ܫˇˑ˒ = ͻͶͷ ʏ; 
ˇ˖଴ݔ - = Ͳ,͵ͲͶ ʝˏ/ˍˏ;  
ˇ˖଴ݎ - = Ͳ,ͲʹͲ ʝˏ/ˍˏ. 
Ɍɨɤ ɞɥɹ ɩɪɨɜɟɪɤɢ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(4.7): 
 Iʑʚହ଴଴,˖˕яˉ = 𝛴ܵሺ݊˅ˎ − ͳሻ√͵ ∙ ˓ܷ˖ = ͳͳ͹ͳሺ͵ − ͳሻ ∙ √͵ ∙ ͷͲͲ = Ͳ,͸ͶͲ ˍʏ. (4.7) 

 Iʑʚହ଴଴,˖˕яˉ <     ,˒ˑˇܫ
 Ͳ,͸ͶͲ ˍʏ < Ͳ,ͻͶͷ ˍʏ. 
 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɜɨɞ Ⱥɋ 400/51 ɩɪɨɲɟɥ ɩɪɨɜɟɪɤɭ ɫɟɱɟɧɢɹ ɩɨ ɧɚɝɪɟɜɭ. 
 
4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ 500 ɤȼ ɪɚɜɧɨ 6 (ɬɪɢ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ, ɬɪɢ 

ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ). ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɋɌɈ «ɋɯɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ 
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ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ» [17] ɞɥɹ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜɵɛɢɪɚɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɫ 
ɞɜɭɦɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹɦɢ ɧɚ ɬɪɢ ɜɵɤɥɸɱɚɬɟɥɹ (ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ). 

 
4.5 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 
4.5.1 ɉɚɪɚɦɟɬɪɵ ɷɥɟɦɟɧɬɨɜ ɫɯɟɦɵ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ 

 
Ɉɩɪɟɞɟɥɹɸɬɫɹ ɢɧɞɭɤɬɢɜɧɵɟ ɢ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɫɯɟɦɵ ɜ ɢɦɟɧɨɜɚɧɧɵɯ ɟɞɢɧɢɰɚɯ.  
 
ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ (4.14): 
ˆݔ  = ′′ௗݔ ∙ ːܷˑˏଶܵːˑˏ = Ͳ,͵ ∙ ͳͷ,͹ͷଶ͵ͻ͵ = Ͳ,ͳͺͻ ʝˏ, (4.14) 

 
ɝɞɟ    ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɨ.ɟ.;  ܵːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɆȼȺ;  ːܷˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɤȼ.  

Ⱥɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
(4.15): 

ݎ̂  = ߨʹˆݔ ∙ ௖݂ ∙ ܶ˃ .ʒ = Ͳ,ͳͺͻʹ ∙ ͵,ͳͶ ∙ ͷͲ ∙ Ͳ,ͲͶͷ = Ͳ,Ͳʹͳ ʝˏ, (4.15) 

 
ɝɞɟ     ௖݂ – ɱɚɫɬɨɬɚ ɬɨɤɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɪɚɜɧɚɹ 50 Ƚɰ; ܶ˃ .ʒ – ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ 
ɡɚɬɭɯɚɧɢɹ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ, ɪɚɜɧɚɹ 0,045 ɫ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɯɨɞɹɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ (4.16) ɢ 
(4.17): 

˕ݔ  = ͳͲͲ%ˊˍݑ ∙ ʡܷ.ʑʜଶܵ
ʡ = ͳ͵ͳͲͲ ∙ ͷʹͷଶͶͲͲ = ͺͻ,ͷͺ ʝˏ; (4.16) 

ݎ̞  = ∆̱ܲ ∙ ʡܷ.ʑʜଶܵ
ʡଶ = Ͳ,͹ͻ ∙ ͷʹͷଶͶͲͲͲଶ = ͳ,͵͸ ʝˏ, (4.17) 

 
ɝɞɟ    ݑˍˊ%-ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ʡܷ.ʑʜ – 
ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܵʡ – ɩɨɥɧɚɹ 
ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ∆̱ܲ  – ɩɨɬɟɪɢ ɄɁ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

ɋɨɩɪɨɬɢɜɥɟɧɢɹ ȼɅ 500 ɤȼ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɯ (4.18) ɢ (4.19): 
ˎݔ  = ˇ˖,ˑݔ ∙ ݈ = Ͳ,͵ͲͶ ∙ ʹ͸Ͳ = ͹ͻ,ͲͶ ʝˏ; (4.18) 
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ݎˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,ͲʹͲ ∙ ʹ͸Ͳ = ͷ,ʹ ʝˏ, (4.19) 
 

ɝɞɟ     ݔˑ,˖ˇ – ɭɞɟɥɶɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,304 Ɉɦ/ɤɦ [17]; ˑݎ ,˖ˇ – ɭɞɟɥɶɧɨɟ ɚɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ȼɅ, ɪɚɜɧɨɟ 0,020 Ɉɦ/ɤɦ [17]. 
ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.20): 
ˆܧ  = ͳ,ͳ͵ ∙ ːܷˑˏ = ͳ,ͳ͵ ∙ ͳͷ,͹ͷ = ͳ͹,ͺͲ ˍʑ. (4.20) 
 
ɋɨɩɪɨɬɢɜɥɟɧɢɹ ɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɯ (4.21) ɢ (4.22): 
ʠݔ  = ːܷˑˏଶܵ

ˍˊ = ͷͲͲଶͷͲͲ = ͷͲͲ ʝˏ; (4.21) 

ʠݎ  = ʠͲ,Ͳ͵ͷݔ ∙ ͵ͳͶ = ͷͲͲͲ,Ͳ͵ͷ ∙ ͵ͳͶ = Ͷͷ,ͷͲ ʝˏ. (4.22) 

 
4.5.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɄɁ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 

RastrWin 
 

ɉɪɟɞɫɬɚɜɥɟɧɵ ɪɢɫɭɧɤɢ ɫ ɜɧɟɫɟɧɧɵɦɢ ɜ ɉɄ RastrWin ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 
ɞɥɹ ɪɚɫɱɟɬɚ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɢ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ (ɪɢɫɭɧɤɢ 4.2–4.4). 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
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Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɬɨɤɚ ɄɁ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.3 

 
Ɍɚɛɥɢɰɚ 4.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ 

Ɍɢɩ ɄɁ ɇɨɦɟɪ ɭɡɥɚ ɄɁ Iɩ0, ɤȺ iɭ, ɤȺ 
1ɮ 9 17,19 26,74 
3ɮ 9 11,47 17,84 
3ɮ 1 54,12 84,19 
ˑሺଵሻሺʙଵሻ˒ܫ  >  ˑሺଷሻሺʙଵሻ , ɧɟɪɚɜɟɧɫɬɜɨ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɟɥɢɱɢɧɚ˒ܫ

ɬɨɤɚ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ1 ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬɧɨɣ ɞɥɹ ɩɪɨɜɟɪɤɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɨɬɤɥɸɱɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. 

 
4.6 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ɉɪɢ ɜɵɛɨɪɟ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ 

ɜɵɩɨɥɧɟɧɢɟ ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ, ɜɵɬɟɤɚɸɳɢɯ ɢɡ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. Ɉɞɢɧ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɜɨɩɪɨɫɨɜ - ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ 
ɩɪɨɜɨɞɧɢɤɨɜ.  ɉɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ 
ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ ɧɟ 
ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ.   

 
4.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ 15,75 ɤȼ (ɮɨɪɦɭɥɚ 4.23): 
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˘˃ˏ.˄˃˓ ʒܫ = ͳ,Ͳͷ ∙ ܵˆ ːˑˏ√͵ ∙ ʒܷ ːˑˏ = ͳ,Ͳͷ ∙ ͵ͻ͵√͵ ∙ ͳͷ,͹ͷ = ͳͷ,ͳ͵ ˍʏ, (4.23) 

 
ɝɞɟ      ܵˆ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ; ʒܷ ːˑˏ – 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɮɨɪɦɭɥɟ (4.24): 

˕ ˘˃ˏ.˄˃˓ܫ  = ܵ˕ ːˑˏ√͵ ∙ ʡܷ ʑʜ = ͳ,Ͳͷ ∙ ͶͲͲ√͵ ∙ ͷʹͷ = Ͳ,Ͷ͸ʹ ˍʏ, (4.24) 

 
ɝɞɟ ʡܷ ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɨɛɦɨɬɤɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ (ɬɚɛɥɢɰɚ 4.2). 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɥɢɧɢɢ ɩɨ ɮɨɪɦɭɥɟ (4.25): 

˅˃.˒ܫ  = 𝛴ܵሺ݊ˎ − ͳሻ√͵ ∙ ːܷˑˏ = ͳͳ͹ͳሺ͵ − ͳሻ ∙ √͵ ∙ ͷʹͷ = Ͳ,͸ͶͲ ˍʏ, (4.25) 

 
ɝɞɟ   𝛴ܵ – ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ.  
 

4.6.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɄɊɍɗ (ɹɱɟɣɤɢ) 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 
ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɩɚɪɚɦɟɬɪɨɦ, 
ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ. ȼ ɬɚɛɥɢɰɟ 7-11 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɜ 
ɰɟɩɹɯ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. 

Ɍ155 ɦɚɪɤɢ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» – ɜɚɤɭɭɦɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ɫ 
ɩɪɭɠɢɧɧɵɦ ɩɪɢɜɨɞɨɦ, ɤɨɦɩɚɧɢɢ «Ʉɨɧɬɚɤɬ». ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4: 

 
Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ  

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ U˔ˈ˕ˋ ːˑˏ = ͵͵Ͳ ˍʑ I˓˃˄ ୫a୶ = Ͷͳ͸ ʏ I୬଴ = ͳ͹,ͳͻ ɤȺ i୷ = ʹ͸,͹Ͷ ˍʏ ʑˍ.˓˃˔˚ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = ͳ͹,ͳͻଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͳͳ,ͺʹ ˍʏଶ ∙ ˔ 

 
ɄɊɍɗ ɫɟɪɢɢ Ɍ155 ɫ ɬɨɤɨɦ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ,  ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɟɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ. ɄɊɍɗ ɹɜɥɹɟɬɫɹ ɤɚɱɟɫɬɜɟɧɧɵɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦ 
ɭɫɬɪɨɣɫɬɜɨɦ ɫ ɦɧɨɠɟɫɬɜɨɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, ɜɤɥɸɱɚɹ ɤɨɦɩɚɤɬɧɨɫɬɶ, 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɬɨɣɤɨɫɬɶ ɤ 
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ɜɨɡɞɟɣɫɬɜɢɸ ɜɧɟɲɧɟɣ ɫɪɟɞɵ(ɬɚɛɥɢɰɚ 4.5). ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ 
ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 
Ɍɚɛɥɢɰɚ 4.5 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɹɱɟɣɤɢ ɄɊɍɗ-500 ɤȼ. 
Ɍɢɩ ɄɊɍɗ Ɍ155 
Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ, ɤȼ 330-500 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɆɗɄ, ɤȼ 420-500 
ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ 420-500 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɉɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 710 
Ƚɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ 1425-1550 
Ʉɨɦɦɭɬɚɰɢɨɧɧɨɝɨ ɢɦɩɭɥɶɫɚ 950-1250 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 4000-6300 
Ɍɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 164 
Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 40-63 
ȼɵɤɥɸɱɚɬɟɥɶ  
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 40-63 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɤɥɸɱɟɧɢɹ, ɤȺ 79-104 
Ɍɢɩ ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɉɪɭɠɢɧɧɵɣ 
ɍɩɪɚɜɥɟɧɢɟ Ɍɪɟɯɮɚɡɧɨɟ/ɩɨɮɚɡɧɨɟ 
ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ 50 
ȼɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ 80 
ɂɡɨɥɢɪɭɸɳɚɹ ɞɭɝɨɝɚɫɹɳɚɹ ɫɪɟɞɚ ɗɥɟɝɚɡ 
Ɉɛɨɥɨɱɤɚ ɉɨɮɚɡɧɚɹ 
Ɍɢɩ ɩɪɢɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɭɠɢɧɧɵɣ 

 
Ɍɚɛɥɢɰɚ 4.6 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 500 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ȺɉɄɗ-1 RS485 0,5 8 

 
ɋɨɝɥɚɫɧɨ ɉɍɗ [12], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 

ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ-ɉ-500/220/10/500 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-
ɚɩɩɚɪɚɬ». 

 
4.6.3 ȼɵɛɨɪ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

 
Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɢɦɚɸɬɫɹ ɷɥɟɝɚɡɨɜɵɟ 

ɝɟɧɟɪɚɬɨɪɧɵɟ ɚɩɩɚɪɚɬɧɵɟ ɤɨɦɩɥɟɤɫɵ ɄȺȽ–20 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ), 
ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20/12500, 
ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ.  Ⱦɥɹ 
ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. 
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ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.7. 
 
Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20-90/20000 ɍ3 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 
ɊȼɉɁ-20/20000 ɍ3 U˔ˈ˕ˋ ːˑˏ = ͳͷ,͹ͷ ˍʑ Uːˑˏ = ʹͲ ɤȼ Uːˑˏ = ʹͲ ɤȼ Iʒ.˓˃˄ = ͳͷ,ͳ͵ ʏ Iːˑˏ = ʹͲͲͲͲ Ⱥ Iːˑˏ = ʹͲͲͲͲ Ⱥ I୬଴ = ͷͶ,ͳʹ ɤȺ Iˑ˕ˍˎ.ːˑˏ = ͻͲ ɤȺ Iˠˎ.˔˕ = ͶͳͲ ɤȺ i୷ = ͺͶ,ͳͻ ɤȺ I˒˓.˔ˍ˅ = ͳ͵Ͳ ɤȺ I˕.˔˕ = ͳ͸Ͳ ɤȺ 

 Iːˑˏ.ˑ˕ˍˎ = ͷͲ ɤȺ tˑ˕ˍˎ = ͵ ˔. ʑˍ.˓ = I୬଴ଶ ∙ (tˑ˕ˍ + t˓ˊ൯ = ͷͶ,ͳʹ ଶ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͳͳ͹,ͳ͸ ˍʏଶ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͻͲଶ ∙ ͵ = ͹ͷͲͲ ˍʏ ∙ ˔ 

ʑˍ.ːˑˏ = I୘ଶ ∙ t୘ = = ͳ͸Ͳଶ ∙ ͵ = ͹͸ͺͲͲ ˍʏ ∙ ܿ 
 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈɈɈ "ɉɪɨɦɵɲɥɟɧɧɵɣ ɫɨɸɡ". ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌɒɅ-20 ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ːܷˑˏ ˔ܷˈ˕ˋ = ͳͷ,͹ͷ ˍʑ ːܷˑˏ = ʹͲ ˍʑ ˓ܫ ˃˄.ˏ˃˘ < ːܫ ˑˏ ˓ܫ ˃˄.ˏ˃˘ =  Ͳ,͸Ͷ ˍA ːܫ ˑˏ = ͳͺͲͲͲ ʏ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɇɈɅ-ɋɗɓ 20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 

ɈȺɈ "Ⱥɥɶɹɧɫɗɧɟɪɝɨ" [27]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9. 

 
Ɍɚɛɥɢɰɚ 4.9 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ 
Ⱦɚɧɧɵɟ ɇɈɅ-ɋɗɓ 20 ɩɨ 

ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ ൑ ːܷˑˏ 15,75 ɤȼ 20 ɤȼ 
 
ȼ ɰɟɩɢ 15,75 ɤȼ ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇ – 20 / 450 ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ 

«ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ» [28]. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 

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

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ɋȼ-900/260-32: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ; 
 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 ɜɨɡɛɭɠɞɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 

ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 400000/500: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 
ɡɟɦɥɸ ɜ ɫɟɬɢ 500 ɤȼ; 
 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɦɚɫɥɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɨɛɦɨɬɤɢ. 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
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 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ; 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 500 ɤȼ: 
- 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 500 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 500 ɤȼ. 
 
5.2 ɉɚɪɚɦɟɬɪɵ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

ɉɚɪɚɦɟɬɪɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1 – 5.3. 
 
Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ ɋȼ 900/260-32 ɍɏɅ4 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, ɆȼȺ 393 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 335 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 93,8 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 14,406 
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, Ⱥ 1950 

ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ȼ 

340 

ɢɧɞɭɤɬɢɜɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,07 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,35 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  

X"d 
0,3 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,035 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,35 
ɫɨɟɞɢɧɟɧɢɟ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ Ɂɜɟɡɞɚ 

ɤɨɥɢɱɟɫɬɜɨ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɚ 

ɝɥɚɜɧɵɯ 3 
ɧɟɣɬɪɚɥɶɧɵɯ 3 

ɪɟɠɢɦ ɪɚɛɨɬɵ ɧɟɣɬɪɚɥɢ ɂɡɨɥɢɪɨɜɚɧɧɚɹ ɧɟɣɬɪɚɥɶ 
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Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ 400000/500/15,75 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 400 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 525; ɇɇ: 15,75. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, % 13,0 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

Ɍɢɩ ɌɋɁ-4000/35 ɍɁ 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 4000 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ ȼɇ: 15,75; ɇɇ: 6,3. 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 7,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ∆/ܻ − ͳͳ 
 
5.3 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ˏːˑܫ  = ܵʜʝʛʑܷʜ ∙ √͵ = ͵ͻ͵ͲͲͲͳͷ,͹ͷ ∙ √͵ = ͳͶͶͲ͸ ʏ. (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 
ሺଶሻʜʝʛ ʒܫ  = ʜʝʛ∙𝐾˔˘݊ʡʡܫ = ͳͶͶͲ͸ ∙ ͳͳͷͲͲͲ/ͷ = Ͷ,ͺͲʹ ʏ. (5.2) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ሺଵሻʑʜܫ  = ܵʜʝʛ ʡܷʜʜ ∙ √͵ = ͶͲͲͲͲͲͷʹͷ ∙ √͵ = ͶͶͲ ʏ. (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ȼɇ: 
ሺଶሻʜʝʛܫ  = = ʜʝʛ݊ʡʡ ʑʜܫ ͶͶͲͷͲͲ/ͷ = Ͷ,Ͷ ʏ. (5.4) 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
ʜʜ ʡʔܫ  = ʜʝʛ ʟʝʡͳ,ʹʹͷͷܫ = ͳͻͷͲͳ,ʹʹͷͷ = ͳͷͻͳ ʏ. (5.5) 

 
Ɇɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ: 
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 ܵʡʔ = √͵ ∙ ܷʜʜ ʡʔ ∙ ʜʜ ʡʔܫ = √͵ ∙ Ͳ,Ͷ ∙ ͳͷͻͳ = ͳͳͲʹ ʏ. (5.6) 
 
ɉɪɢɧɢɦɚɟɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-1600/15. 
ɉɟɪɜɢɱɧɵɣ ɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɨɡɛɭɠɞɟɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ: 
ʑʜ ʡʔܫ  = ܵʜʝʛ ʡʔːܷˑˏ ∙ √͵ = ͳ͸ͲͲͳͷ,͹ͷ ∙ √͵ = ͷͺ,͸ͷ ʏ. (5.7) 

 
5.4 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

 
5.4.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ 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: ܫːˑˏ = ͳͶͶͲ͸ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͳͶͶͲ͸ = ͹ʹͲ ʏ, (5.8) 

 
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,  (5.9)ܫ
 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙ .ʜܫ = Ͳ,ͳͷ ∙ ͳͶͶͲ͸ = ʹͳ͸ͳ ʏ 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ܭʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 

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

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:  

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ,                         (5.10)ܫ
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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  = ′′ௗݔ′̂′ܧ ∙ ʜܫ = ͳ,ͳ͵Ͳ,͵ ∙ ͳͶͶͲ͸ = ͷͶʹ͸͵ ʏ. (5.11) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.10): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͷͶʹ͸͵ = ͷͶʹ͸ ʏ.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ = ͷͶʹ͸ ∙ ʹͷͶʹ͸͵ , (5.12) 

 
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∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.13) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳͷͲ,͵ = Ͳ,ͷ. (5.14) 

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

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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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. 

 
5.4.2 ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (I∆>) 
 
ɉɨɩɟɪɟɱɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɞɥɹ ɡɚɳɢɬɵ ɨɬ 

ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɜɢɬɤɚɦɢ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɢ 
ɬɪёɯɫɥɨɣɧɨɣ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ). 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɟ ɢ ɩɪɢ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɩɨ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ: 

.ʠʟܫ  = Ͳ,ʹ ∙ .ˆ.ˏːˑܫ = Ͳ,ʹ ∙ ͳͶͶͲ͸ = ʹͺͺͳ ʏ.  (5.15) 
 
5.4.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85-90% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ. Ⱦɚɧɧɵɣ ɨɪɝɚɧ ɢɡɦɟɪɹɟɬ ɧɚɩɪɹɠɟɧɢɟ 3U0 ɫɨ ɫɬɨɪɨɧɵ 
ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɩɪɢ ɩɨɦɨɳɢ ɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɫɯɟɦɟ 
«ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ».  
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ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 

ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 
ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,ͲͲ͹͵ + ͳ,͵ͷ + Ͳ,ͲͲͻ + Ͳ,ͷ͸ = ͳ,ͻ͵ ˏˍʣ˗˃ˊ˖ 

(5.16) 

 
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 – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ଴ܷ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.17) 

 
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 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ʠʡሺߤ଴ሻ = Ͳ,ͲͲͻ ˏˍʣ˗˃ˊ˖ ; ଴ܷ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 

଴ܷ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ ∙ ͷʹͷ√͵ = ͳͲͳ,ͲͶ ˍʑ,  (5.18) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = = ͳ,͹͵ ∙ ͳͷ,͹ͷ ∙ ͵ͳͶ ∙ ͳ,ͻ͵ ∙ ͳͲ−଺ = ͳ͸,ͷͳ ʏ 

(5.19) 

 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ (ɩɨ ɮɨɪɦɭɥɟ 5.16): 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͳͲͳͲͶͲ ∙ Ͳ,ͲͳͷͲ,Ͳͳͷ + ͳ,ͻ͵ = ͵ͻͲ ʑ.  

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

ʠܷʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ଴ܷ Эʚ.ʠʡ = ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͵ͻͲͳͷ,͹ͷ√͵ ∙ Ͳ,ͳ͵ ,   (5.20) 

 ʠܷʟ ൒ ͸,͹͹,  
 

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: ଴ܷଵீ ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ଴ܷீ 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 ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ ܭʡ: 
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ʤ = ͳʙʡ + ʹ = ͳͳ,ʹ + ʹ = ͵ͳ,ʹͷ%.   (5.21) 

 
ɉɪɢ ܭʡ = ͳ,ͳ ɨɪɝɚɧ ଴ܷଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 32,3 % ɨɛɦɨɬɤɢ 

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

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

 
5.4.4 За̺ита от повы̹ения напряжения (U1>), (U2>) 

 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 

஼ܷʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲ ʑ. (5.22) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,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 ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳʹͲ ʑ.  (5.23) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 500 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.4.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ, (5.24)ܫଶܫ
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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 ,   (5.25) 

 
ɝɞɟ ܣ = ʹͲ – 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͹; 
ଶʠʗʒʜܫ  = Ͳ,Ͳ͹ ∙ ʜܫ = Ͳ,Ͳ͹ ∙ ͳͶͶͲ͸ = ͳͲͲͻ ʏ ሺͲ,Ͳ͹ ∙  ʜሻ.    (5.26)ܫ
 
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 ɩɪɢ ݐʛʏʙʠ =ͷͲͲ ˔. 

ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏݐ = √ ͳ͸ͷͲͲ = Ͳ,ͳͺ.  (5.27) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ,  (5.28) 

 
ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ   = Ͳ,ͳͷ ∙ ʜܫ = ͳͳͲͺ ʏ ሺͲ,ͳͷ ∙  ʜሻ.   (5.29)ܫ
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 

ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 
ʓʝʞݐ  = ʏூమʞʢʠʙమ = ଵ଺଴,ଵହమ ≈ ͹ͳͳ ˔  (5.30) 
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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  = ͳ͸ሺܫ∗ଶሻଶ,  (5.31) 

 ʏʗʝ = ͳ͸ = ଶଶ∗ܫ ∙  ʠʟ.  (5.32)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨɫɬɢ I2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 
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. = 16 ɫ, t ɦɚɤɫ. = 500 ɫ. 
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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 «ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 
ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 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  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ∗ˎݔ + ʡ∗ሻݔ = = ͳͳ,͵ ∙ ʹ ∙ ሺ͵͵͵,͵͵ + Ͳ,ͳͳ͵ + Ͳ,ͳʹͺሻ  = Ͳ,ͲͲͳͳͷ ˑ. ˈ..   

(5.33) 

′′∗ௗݔ  = ′′ௗݔ ቀ௎ʑʜ௎ʜʜቁଶ = Ͳ,͵ ቀ ହଶହଵହ,଻ହቁଶ = ͵͵͵,͵͵ Ɉɦ. (5.34) 

∗ˎݔ  = ˇ˖ ଴ݔ ∙ ݈ ∙ ௌʐ௎ːˑˏమ = Ͳ,͵ͲͶ ∙ ʹ͸Ͳ ∙ ଷଽଷହଶହమ = Ͳ,ͳͳ͵ Ɉɦ. (5.35) 

∗ʡݔ  = ௎ʙ%ଵ଴଴ ∙ ௌʐௌːˑˏ = ଵଷଵ଴଴ ∙ ଷଽଷସ଴଴ = Ͳ,ͳʹͺ  Ɉɦ. (5.36) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
∗.ଶʠ.ʖܫ  = ∗.ଶʠ.ʖܫ ∙ ʹ ∙ ܷʑʜܷʜʜ = Ͳ,ͲͲͳͳͷ ∙ ʹ ∙ ͷʹͷͳͷ,͹ͷ = Ͳ,Ͳ͹͹ ˑ. ˈ. (5.37) 
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ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 500 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ 
ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
∗.ଶʠ.ʖܫ  ൑ ʦܭʛʗʜଶܫ = ͳͳ,͵ ∙ ʹ ∙ ሺݔௗ∗′′ + ʡ∗ሻݔ = = ͳͳ,͵ ∙ ʹ ∙ ሺ͵͵͵,͵͵ + Ͳ,ͳʹͺሻ = Ͳ,ͲͲͳͳͷ ˑ. ˈ..  

(5.38) 

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

 
5.4.6 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, (5.39)ܫ

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

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ.   (5.40)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
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ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 
ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.5: 

 
Ɍɚɛɥɢɰɚ 5.5 - 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) 3600 900 360 300 240 120 60 1 

 
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. 
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,Ͷ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,Ͷʹͻ ∙  ʜʝʛ, (5.41)ܫ

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ʠܷʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹ͷͲͳͲͲ = ͸͸ ʑ.   (5.42) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 500 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
 5.4.7 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 Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 500 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 500 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 500 ɤȼ: 
 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = = Ͳ,ͺ ∙ ͺͻ,ͷͺ + Ͳ,ͷͅ ∙ ͹ͻ,ʹͳ = ͺͶ ʝˏ,   

(5.43) 

 
ɝɞɟ ܭʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɩɚɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 500 ɤȼ;  

 ܼʡ = Ͳ,ͳ͵ ∙ ͷʹͷͶͲͲ ଶ = ͺͻ,ͷͺ ʝˏ.  

 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳ͵ ∙ ͵ͻ͵ͶͲͲ + Ͳ,ͷͅ ∙ ͵ͻ͵ͷʹͷଶ ∙ ͹ͻ,ʹͳ = Ͳ,ͳʹ,   (5.44) 

 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
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ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳʹ ∙ Ͳ,͸͵ = Ͳ,Ͳ͹͸ ʝˏ.  (5.45) 
 ܼ˄ = ˄ܷଶܵʜʒ = ͳͷ,͹ͷଶ͵ͻ͵ = Ͳ,͸͵ ʝˏ. (5.46) 

 
ɍɫɬɚɜɤɚ ɛɭɞɟɬ ɪɚɜɧɚ: ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͳ͹͸ ∙ ͳͷͲͲͲͷͳͷ͹ͷͲͳͲͲ = ͳ,ͶͶ ʝˏ.   (5.47) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,Ͷͷ ʝˏ. 
1) 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. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͷ,͹ͷ ∙ ͳͲଷ√͵ ∙ ͳͶͶͲ͸ = Ͳ,͸͵ ʝˏ, (5.48) 

 
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,ʹͺ, (5.49) 

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ʹͺ = Ͳ,Ͷʹ ˑ. ˈ.. (5.50) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ʹͺ = Ͳ,͵ͻ. (5.51) 
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ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͸͸°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷʹͳ,ͳ = Ͳ,͵ͺ ˑ. ˈ.,  (5.52) 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͺ ∙ ͳͷ,͹ͷଶ͵ͻ͵ = Ͳ,ʹͶ ʝˏ 
(5.53) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,ʹͶ ∙ ͳͷͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = Ͷ,ͷ͹ ʝˏ.    (5.54) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͸ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 15%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ʹʹ ʝˏ, ܼ஼ʛଶ = Ͳ,͸ͻ 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 500 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 



70 
 

 
5.4.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɨɪɝɚɧɨɜ: 
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.  (5.55)ܫ

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

.௉ ʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.   (5.56)ܫ

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ (ɬɚɛɥɢɰɚ 5.6). 
 
Ɍɚɛɥɢɰɚ 5.6 – 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 210 150 120 90 72 60 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 
 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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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,͵ͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ. (5.57)ܫ

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.5 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 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ «ɗɄɊȺ»  

ɗɄɊȺ 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. 

 
5.6 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.7 
 

Ɍɚɛɥɢɰɚ 5.7 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ ܫ∆> Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ Ͳ,ʹ ∙  ʜ 0,96 Ⱥܫ

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ Ͳ,ͳͷ ∙  ʜ 0,72 Ⱥܫ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ ∙  ʜ 2,40 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 7,20 Ⱥܫ

ɁɁȽ 
଴ܷ 

 ଷ ଴ܷீ - 15 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ 
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,2 - 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ ஼ܷʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 
1 ɫɬɭɩɟɧɶ ஼ܷʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ

ɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,34 Ⱥܫ
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,82 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ʹ ∙  ʜ 0,96 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 5,14 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 5,28 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,Ͷʹͻ ∙  ʜʝʛ 6,86 Ⱥܫ

 



72 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 5.7 
ȾɁ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 0,076 1,45 Ɉɦ 
2 ɫɬɭɩɟɧɶ ܼூூ 0,24 4,6 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 2,16 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ ∙  ʜʝʛ.ʟ 2,22 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͶ ∙  ʜʝʛ.ʟ 4,32 Ⱥܫ

 
Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.8. 
 

Ɍɚɛɥɢɰɚ 5.8 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ 

Ⱦɟɣɫɬɜɢɟ/Ɂɚɳɢɬɵ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 ɫ

ɛɪ
ɨɫ

 
Ⱥ

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ-
50

0 
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
 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 
Ⱦɢɮ.ɡɚɳɢɬɚ 
ɩɨɩɟɪɟɱɧɚɹ I∆> + + + + - - - 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ I∆G + + + + - - - 

ɁɁȽ 
U଴ 

tଵ - - - - - - + tଷ + + + - - - - U଴ t + + + - - - - 

Ɂɉɇ U > 
1 ɫɬɭɩɟɧɶtଵ + + - - - - - 
2 ɫɬɭɩɟɧɶtଶ + + - - - - - 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

Iଶ 

ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

ɈɌɋ I tଵ - - - - + - - tଶ + + - - - - - 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
Iଵ 

ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

ɈɌɋ 
tଵ - - - - + - - tଶ + + - - - - - 

ȾɁ Z < 
1 ɫɬɭɩɟɧɶ 

tଵ - - - - + - - tଶ + + + - - - - 

2 ɫɬɭɩɟɧɶ 
tଵ - - - - + - - tଶ + + - - - - - 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

I˓ 
ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

Ɉɬɫɟɱɤɚ + + - - - - - 
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6 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ 
 
6.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
Ɂɚɞɚɱɟɣ ɞɚɧɧɨɝɨ ɪɚɡɞɟɥɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ 

ɛɟɬɨɧɧɨɣ ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ. 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ ɩɥɨɬɢɧɵ ɞɨɥɠɧɵ 

ɜɵɩɨɥɧɹɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
1) Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ ɩɪɨɱɧɨɫɬɢ 

ɨɫɧɨɜɚɧɢɹ; 
2) ɉɨɥɭɱɟɧɢɟ ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ 

ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɣ ɩɪɨɱɧɨɫɬɢ ɨɫɧɨɜɚɧɢɹ; 
3) Ƚɚɲɟɧɢɟ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫɛɪɚɫɵɜɚɟɦɨɝɨ ɜɨɞɧɨɝɨ ɩɨɬɨɤɚ; 
4) Ɉɛɟɫɩɟɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ. 

Ⱦɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢɦɟɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 

1) ɉɥɚɧ ɪɟɤɢ ɜ ɫɬɜɨɪɟ ɩɥɨɬɢɧɵ; 
2) Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ (ɩɪɢɥɨɠɟɧɢɟ Ƚ); 
3) Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; 
4) Ɂɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɢ ɪɚɫɯɨɞɚɦɢ ɜɨɞɵ ɜ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɹɯ; 
5) ɏɚɪɚɤɬɟɪɧɵɟ ɛɵɬɨɜɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ – 14775 ɦ3/ɫ;  
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ –16529 ɦ3/ɫ; 
6) Ɉɬɦɟɬɤɢ: 
ɚ) ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ (ɇɉɍ) – 110 ɦ; 
ɛ) ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ɜɨɞɵ (Ɏɉɍ) – 111 ɦ; 
ɜ) ɨɬɦɟɬɤɚ ɞɧɚ – 10 ɦ; 
7) ɇɚɡɧɚɱɟɧɢɟ ɝɢɞɪɨɭɡɥɚ: ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ; 
8) Ɋɚɫɯɨɞ ɱɟɪɟɡ 1 ȽȺ (Q 1 ȽȺ): 418 ɦ3/ɫ; 
9) Ʉɨɥɢɱɟɫɬɜɨ ȽȺ – 3 ɲɬ. 

 
6.2 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 
 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɢ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ; 
– ɩɪɢɩɥɨɬɢɧɧɨɟ ɡɞɚɧɢɟ Ƚɗɋ. 
 
6.3 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 
 
Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ (ɇ=100 ɦ) ɢ ɬɢɩɚ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ (ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ – ɞɨɥɨɦɢɬ) 
[31], ɩɪɢɫɜɨɟɧ: I. 
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Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ [31]. ɉɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (N=1045 Ɇȼɬ), ɩɪɢɫɜɨɟɧ: I. 

Ʉɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɥɟɞɫɬɜɢɣ 
ɜɨɡɦɨɠɧɵɯ ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɚɜɚɪɢɣ (ɱɢɫɥɨ ɥɸɞɟɣ, ɭɫɥɨɜɢɹ 
ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɬɨɪɵɯ ɦɨɝɭɬ ɛɵɬɶ ɧɚɪɭɲɟɧɵ ɩɪɢ ɚɜɚɪɢɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, 9213 ɱɟɥɨɜɟɤ (ɝɨɪɨɞ Ɉɥёɤɦɢɧɫɤ), ɱɬɨ ɜ 
ɩɪɟɞɟɥɚɯ ɨɬ 2000 ɞɨ 20000), ɩɪɢɫɜɨɟɧ: II . 

ȼ ɤɨɧɟɱɧɨɦ ɫɱɟɬɟ, ɩɪɢɫɜɚɢɜɚɟɬɫɹ ɧɚɢɜɵɫɲɢɣ ɤɥɚɫɫ ɜɫɟɦɭ ɫɨɨɪɭɠɟɧɢɸ, 
ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɷɬɨ I ɤɥɚɫɫ. 

 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɨɬɦɟɬɤɚ, ɜɵɱɢɫɥɟɧɧɚɹ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ∇ʒʞ = ʜʞʢߘ + ℎଵ% + ˃,     (6.1) 
 

ɝɞɟ ℎଵ%- ɜɵɫɨɬɚ ɜɨɥɧɵ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%; ∆ℎ௦௘௧ - ɜɵɫɨɬɚ 
ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; ܽ - ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ 
ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫɚ – 0,8 ɦ. 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɢ ɇɉɍ: 
 d = ఇʜʞʢ−ఇʓʜʏଶ = ଵଵ଴−ଵ଴ଶ = ͷͲ,Ͳ ˏ.             (6.2) 

 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲͳͺ = ͳͳ͹͹ʹ, 

 

 (6.3) 

g ∙ LVଶ  = ͻ,ͺͳ ∙ ͳͺͲͲͲͳͻଶ = ͷͶͷ, (6.4) 

 
ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ.    Ⱦɚɥɟɟ ɩɨ ɝɪɚɮɢɤɭ [32] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ (ɞɥɹ 
ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ d > Ͳ,ͷ ∙ λ̅d) ɢ ɡɧɚɱɟɧɢɹɦ ୥∙tV   ɢ  ୥∙LVమ  

ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ  ୥∙୦̅Vమ   ɢ  ୥∙୘̅V . 

 ɂɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɜɵɱɢɫɥɢɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ 
ɜɨɥɧɵ T̅ ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h̅. 

- Ɉɩɪɟɞɟɥɹɟɦɵɟ ɡɧɚɱɟɧɢɹ:   
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g ∙ hVଶ = Ͳ,Ͳ͵͹, 
 g ∙ hVଶ = Ͳ,Ͳͺͳ, 
 

 
 

g ∙ TV = ʹ,ͷ, 
 g ∙ TV = Ͷ,Ͳ. 

 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɵɟ.  
Ɉɬɫɸɞɚ: 
 h = Ͳ,Ͳ͵͹ ∙ Vଶg = Ͳ,Ͳ͵͹ ∙ ͳͺଶͻ,ͺͳ = ͳ,ʹʹ ˏ. 

 

(6.5) 

T = ʹ,ͷ ∙ Vg = ʹ,ͷ ∙ ͳͺͻ,ͺͳ = Ͷ,ͷͻ ˔. (6.6) 

 
ȼɵɱɢɫɥɢɦ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 λd = Tଶ ∙ gʹ ∙ π = ͻ,ͺͳ ∙ Ͷ,ͷͻଶʹ ∙ ͵,ͳͶ = ͵ʹ,ͺ͹ ˏ 

(6.7) 

 
ɉɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ: 
 d > Ͳ,ͷ ∙ λd,    
 ͷͲ > ͳ͸,ͶͶ  ɬ.ɟ. ɭɫɥɨɜɢɟ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h̅ ∙ K୧ = ͳ,ʹʹ ∙ ʹ,ͳͳ = ʹ,ͷͺ ˏ , 

 
 

(6.8) 
 
ɝɞɟ K୧ – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [32], K୧ = ʹ,ͳͳ.  

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʐʞ = ͳͳͲ + ʹ,ͷͺ + Ͳ,ͺ = ͳͳ͵,Ͷ ˏ,   
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʐʞ =ͳͳ͵,Ͷ ˏ. 
 
6.3.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ 
ɩɨɬɨɤɚ ɜ ɇȻ.   

 
6.3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɪɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ 
ɤɚɩɢɬɚɥɶɧɨɫɬɢ, ɬɚɤɢɦ ɪɚɫɯɨɞɨɦ ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ 
ɇɉɍ: 

 ܳ˓.ˑ˔ː. = ܳ௠௔௫.ˑ˔ː. − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ − ܳ˒˓ = = ͳͶ͹͹ͷ − ሺ͵ − ͳሻ · Ͷͳͺ − ʹͳ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ͳʹ͸Ͳ = = ͳͳ͵ʹͻ ˏଷ ˔⁄  

(6.9) 

 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ (6 ɦɟɫɹɰɟɜ); ܳʒЭʠ − 
ɞɨɩɭɫɬɢɦɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. Ʉɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, 
ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɩɪɨɩɭɫɤɟ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ (n-1) ɩɪɢ ɱɢɫɥɟ ɚɝɪɟɝɚɬɨɜ ɞɨ 6 
ɜɤɥɸɱɢɬɟɥɶɧɨ [3], ܳʒʏ – ɪɚɫɯɨɞ ɱɟɪɟɡ 1 ɚɝɪɟɝɚɬ, 418 ˏଷ ˔⁄ . 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ܳ˓.ˑ˔ː.ݍ˅ = ͳͳ͵ʹͻ͹͹,ͷͲ = ͳͶ͸,ͳͺ ˏ, (6.10) 

 
ɝɞɟ  ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ͸ʹ,Ͳ = ͹͹,ͷͲ  ˏଶ ˔⁄ , (6.11) 
 
ɝɞɟ   qɪ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [ℎߥ] ∙ ℎʜʐ = ͷ,Ͳ ∙ ͳʹ,Ͷ = ͸ʹ,Ͳ ˏ, (6.12) 
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ɝɞɟ ℎʜʐ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɨɫɧɨɜɧɨɦ ɪɚɫɯɨɞɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɝɪɚɮɢɤɭ Q= f(H),ɍɇȻ = 22,4 ɦ, ℎʜʐ = ʢʜʐ − ∇ˇː˃ = ʹʹ,Ͷ − ͳͲ = ͳʹ,Ͷ ˏ, [ߥℎ] − ɞɨɩɭɫɬɢɦɚɹ ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɪɚɜɧɚɹ 5,0 ɦ/ɫ. 

Ɉɩɪɟɞɟɥɢɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ. Ɂɚɞɚɞɢɦɫɹ 
ɫɬɚɧɞɚɪɬɧɨɣ ɲɢɪɢɧɨɣ ɩɪɨɥɟɬɚ ɨɬɜɟɪɫɬɢɹ b = 14 ɦ, ɬɨɝɞɚ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ: 

 ݊′ = ʑܾ = ͳͶ͸,ͳͺͳͶ = ͳͲ,ͶͶ ≈ ͳͳ. (6.13) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ ɛɥɢɠɚɣɲɟɝɨ ɰɟɥɨɝɨ ɢ, ɫɨɝɥɚɫɧɨ  [33], ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ 

ɡɚɬɜɨɪɨɜ ɛɨɥɟɟ ɲɟɫɬɢ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɭɸ ɧɟɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɪɵɬɢɹ 
ɨɞɧɨɝɨ ɡɚɬɜɨɪɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɪɚɫɱɟɬɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɧɟɨɛɯɨɞɢɦɨ 
ɭɜɟɥɢɱɢɬɶ ɧɚ ɟɞɢɧɢɰɭ => 

 ݊ = ݊′ + ͳ = ͳͳ + ͳ = ͳʹ. (6.14) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ, ɤɨɬɨɪɭɸ ɛɭɞɟɦ ɜ ɞɚɥɶɧɟɣɲɟɦ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɜɧɚ: 
 ʑ′ = ܾ ∙ ݊′ = ͳͶ ∙ ͳͳ = ͳͷͶ ˏ. (6.15) 

  ʑ = ܾ ∙ ݊ = ͳͶ ∙ ͳʹ = ͳ͸ͺ ˏ. (6.16) 
 
Ȼɵɤ ɩɪɢɦɟɦ ɪɚɡɪɟɡɧɵɦ, ɬɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɱɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ ߜʐ = Ͳ,ͳ͸ ∙ ܾ + ሺͲ,ͷ − ʹሻˏ = Ͳ,ʹͷ ∙ ͳͶ + ͳ,͹͸ = Ͷ ˏ. 
Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ ɨɛɬɟɤɚɟɦɭɸ ɮɨɪɦɭ ɞɥɹ ɭɥɭɱɲɟɧɧɨɝɨ ɨɛɬɟɤɚɧɢɹ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɪɚɡɦɟɪɨɜ ɛɵɤɨɜ ɜ ɩɥɚɧɟ: 
 ʑ′ʐ = ʑ′ + ሺ݊′ − ͳሻ ∙ ʐߜ = ͳͷͶ + ሺͳͳ − ͳሻ ∙ Ͷ = ͳͻͶ ˏ;  (6.17) 

  ʑʐ = ʑ + ሺ݊ − ͳሻ ∙ ʐߜ = ͳ͸ͺ + ሺͳʹ − ͳሻ ∙ Ͷ = ʹͳʹ ˏ.           (6.18) 
 
6.3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ 

ɧɚ ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱёɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

଴ଵܪ  = ቆ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ = 

= ( ͳͳ͵ʹͻͲ,Ͷͻ ∙ ͳͷͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͳͲ,Ͷ͹ ˏ, 
(6.19) 
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ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, 
ɩɪɢɧɢɦɚɟɦ ɜ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ- 
Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, m = 0,49 (ɪɢɫɭɧɨɤ 6.1.). 
 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
଴ଶܪ  = ሺ ܳ˓˃˔˚݉ ∙ ߝ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = 

= ( ͳͳ͵ʹͻͲ,Ͷͻ ∙ ͳ ∙ Ͳ,ͻ͵͵ ∙ ͳ ∙ ͳͷͶ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ ଷ⁄ = ͳͲ,ͻ͹ ˏ, 
(6.20) 

 
ɝɞɟ  ߝ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; 𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ.  

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߝ  = ͳ − Ͳ,ʹ ∙ ଴ଵܪ ∙ ܾߦ = ͳ − Ͳ,ʹ ∙ ͳͲ,Ͷ͹ ∙ Ͳ,ͶͷͳͶ = Ͳ,ͻ͵͵,  (6.21) 

 
ɝɞɟ ξ0 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ ɢ ɨɬ ɮɨɪɦɵ 
ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [33], ξ0=0,45. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 
ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 

ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͳͲ,ͻ͹ − ͳ,ͳ ∙ Ͳ,ͷͺͶଶʹ ∙ ͻ,ͺͳ = ͳͲ,ͻͷ ˏ. (6.22) 

 
ɝɞɟ  ଴ −ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ.  

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

 ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ = = ͳͳ͵ʹͻሺͳͳͲ − ͳͲሻሺͳͷͶ + ሺͳͳ − ͳሻ ∙ Ͷሻ = Ͳ,ͷͺͶ ˏ ˔⁄ , 
(6.23) 
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ɝɞɟ  ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ, Ƚ −ˍˑˠ˗˗ˋ˙ˋˈː˕ ʙˑ˓ˋˑˎˋ˔˃, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  Ƚ = ͳ,ͳ. 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [36] ܪ˔˕ = ͳʹ,Ͳ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳͳͲ,Ͳ − ͳʹ,Ͳ = ͻͺ,Ͳ ˏ. (6.24) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳͳͲ,Ͳ + ͳ,͸ ∙ ͳʹ,Ͳ = ͳͳ͹,ʹ ˏ. (6.25) 
 
ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 113,38 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.3.1, ɩɪɢɦɢɧɚɟɦ 

ɢɬɨɝɨɜɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 117,2 ɦɟɬɪɨɜ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 
ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ:   
 H˒ˎ = ∇ʒʐ − ∇˒ˑˇˑ˛˅˞ = ͳͳ͹,ʹ − ͺ,Ͳ = ͳͲͻ,ʹ ˏ. (6.26) 
 
6.3.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 
 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.௠௔௫ − ܳʒЭʠ − ܸ˒ ˑˎݐ˔˓ = = ͳ͸ͷʹͻ − ሺ͵ − ͳሻ · Ͷͳͺ − ʹͳ ∙ ͳͲଽ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ − ͳʹ͸Ͳ = = ͳ͵Ͳͺ͵ ˏଷ ˔⁄ , 
(6.27) 

 
ɝɞɟ  ܳ୫a୶ ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ;  

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

.˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ௚)ଶ ଷ⁄ = ቀ ଺ସ଼ଵ଴,ସଽ∙ଵଵଶ∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͺ,ͻʹ ˏ. 
(6.28) 

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
.˅଴ଶ˒ˑܪ  = ( ܳ˓.˒ˑ˅݉˒ˑ˅ ∙ 𝜎˗ ∙ 𝜎˔ˉ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ݃)ଶ ଷ⁄ = 

(6.29) 
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= ቆ ͳ͵Ͳͺ͵Ͳ,Ͷͻ ∙ ͳ͸ͺ ∙ √ʹ ∙ ͻ,ͺͳቇʹ ͵⁄ = ͳͲ,ͺͺ ˏ, 
ߝ  = ͳ − ଴,ଶ∙ଵ଴,଼଼∙଴,ସହଵସ = Ͳ,ͻ͵Ͳ,    
 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ. ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
 

଴ܸ ˒ˑ˅ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ܤ = = ͳ͵Ͳͺ͵ሺͳͳͳ − ͳͲሻ ∙ ሺͳ͸ͺ + ሺͳʹ − ͳሻ ∙ Ͷሻ = Ͳ,͸ͳͳ ˏ ˔⁄ ,  
(6.30) 

 
ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 111 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = = ͳͳ,ͷʹ − ͳ,ͳ ∙ Ͳ,͸ͳͳଶʹ ∙ ͻ,ͺͳ = ͳͳ,ͷͲ ˏ. 
(6.31) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
   ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͻͺ,Ͳ + ͳͳ,ͷͲ = ͳͲͻ,ͷͲ ˏ. (6.32) 
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 

ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 111,0 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɚ. 

 
6.3.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ȼ ɬɚɛɥɢɰɭ 6.1 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 

ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ 
ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͳʹ,Ͳ ˏ. ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫ. 6.2. 
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Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ  
№ ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ № ɬɨɱɤɢ ɏ, ɦ Y, ɦ 

1 0 1,512 15 16,8 6,768 29 33,6 29,544 
2 1,2 0,432 16 18 7,932 30 34,8 31,32 
3 2,4 0,084 17 19,2 9,168 31 36 33,888 
4 3,6 0 18 20,4 10,476 32 37,2 36,156 
5 4,8 0,072 19 21,6 11,844 33 38,4 38,484 
6 6 0,324 20 22,8 13,296 34 39,6 40,86 
7 7,2 0,72 21 24 14,82 35 40,8 43,308 
8 8,4 1,2 22 25,2 16,428 36 42 45,816 
9 9,6 1,752 23 26,4 18,096 37 43,2 48,372 
10 10,8 2,376 24 27,6 19,836 38 44,4 50,988 
11 12 3,072 25 28,8 22,728 39 45,6 53,652 
12 13,2 3,852 26 30 23,52 40 46,8 56,376 
13 14,4 4,728 27 31,2 25,464 41 48 59,06 
14 15,6 5,7 28 32,4 27,468 42 49,2 61,75 

 

 
Ɋɢɫɭɧɨɤ 6.2 – ɉɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɩɥɨɬɢɧɵ 
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6.3.2.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ 

ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɜɨɞɨɫɥɢɜɨɦ ɜ ɬɚɤ ɧɚɡɵɜɚɟɦɨɦ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ C-C (ɪɢɫ. 
6.3). Ƚɥɭɛɢɧɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɭɫɬɚɧɨɜɥɟɧɢɟ 
ɮɨɪɦɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɢ ɩɨɷɬɨɦɭ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ. 

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͳͳ͵ʹͻଶͻ,ͺͳ ∙ ሺʹͳʹሻଶయ = ͹,ʹ͸ ˏ. (6.33) 

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ʜʞʢߘ − ʓʜʏߘ = ͳͳͲ − ͳͲ = ͳͲͲ ˏ. (6.34) 
 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 ξ బ் = ଴ܶℎˍ˓ = ͳͲͲ͹,ʹ͸ = ͳ͵,͹ͺ ˏ. (6.35) 

 
ɉɨ ɝɪɚɮɢɤɭ [33, ɪɢɫ. 9-55] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 

ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ బ், 

ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,ʹ͵ ɢ ξ˔`` = ʹ,ͻ. 
Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎˍ˓ = Ͳ,ʹ͵ ∙ ͹,ʹ͸ = ͳ,͸͹ ˏ. (6.36) 
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ℎ௖̀̀ = ξ௖`` ∙ ℎˍ˓ = ʹ,ͻ ∙ ͹,ʹ͸ = ʹͳ,Ͳͷ ˏ. (6.37) 

 
Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=14775 (ɦ3/ɫ), hɇȻ = 12,4 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 

ɨɬɨɝɧɚɧɧɵɣ (hc
’’> hɇȻ). 

Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 
ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
ɜɵɲɟ 40 ɦɟɬɪɨɜ (ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 109,2 ɦɟɬɪɨɜ), ɢ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ (ɞɨɥɨɦɢɬ), ɬɨ ɩɪɢɧɢɦɚɟɦ ɝɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɩɨɫɨɛɨɦ ɫɜɨɛɨɞɧɨ 
ɨɬɛɪɚɫɵɜɚɟɦɨɣ ɫɬɪɭɢ. 

 
6.3.2.6 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɫɜɨɛɨɞɧɨ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 
 
Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɫɩɨɫɨɛɚ ɜ ɤɨɧɰɟ ɜɨɞɨɫɥɢɜɚ ɭɫɬɪɚɢɜɚɸɬ ɜɵɫɨɤɢɣ 

ɭɫɬɭɩ ɫ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. ɋɬɪɭɹ, ɫɯɨɞɹɳɚɹ ɫ ɧɨɫɤɚ-ɬɪɚɦɩɥɢɧɚ, ɨɬɥɟɬɚɟɬ ɧɚ 
ɧɟɤɨɬɨɪɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɨɞɨɫɛɪɨɫɚ. ȼ ɦɟɫɬɟ ɩɚɞɟɧɢɹ ɧɚ ɞɧɟ ɨɛɪɚɡɭɟɬɫɹ ɹɦɚ 
ɪɚɡɦɵɜɚ. Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ - ɨɛɟɫɩɟɱɢɬɶ ɨɬɛɪɨɫ ɫɬɪɭɢ ɧɚ 
ɪɚɫɫɬɨɹɧɢɟ, ɛɟɡɨɩɚɫɧɨɟ ɞɥɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɢ ɞɪɭɝɢɯ 
ɫɨɨɪɭɠɟɧɢɣ. 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ, ɞɨ ɧɨɫɤɚ: 
 ܽ = ℎː௠˄௔௫ + ሺͳ − ʹሻˏ = ͳʹ,͸ + ͳ,Ͷ = ͳͶ,Ͳ ˏ, (6.38) 

 
ɝɞɟ ℎː௠˄௔௫ = ͳʹ,͸ ˏ 

Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
ʜʝʠߘ  = ʓʜʏߘ + ܽ = ͳͲ,Ͳ + ͳͶ,Ͳ = ʹͶ,Ͳ ˏ. (6.39) 
 
ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 ܼு = ʜʞʢߘ − ʜʝʠߘ = ͳͳͲ,Ͳ − ʹͶ,Ͳ = ͺ͸,Ͳ ˏ. (6.40) 
 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ுܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͺ͸ = ͵͸,ͻ͹ ˏ/˔ , (6.41) 

 
ɝɞɟ 𝜑 - ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 0,9. 

ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ℎு = ுݍܸ = ͷ͵,ͶͶ͵͸,ͻ͹ = ͳ,Ͷͷ ˏ. (6.42) 
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ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ுܸଶ݃ ∙ ℎு = ͵͸,ͻ͹ଶͻ,ͺͳ ∙ ͳ,Ͷͷ = ͻ͸,͵ͺ. (6.43) 

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ: 
ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓𝐻 − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ), 

(6.44) 

 
ɝɞɟ ܭ௔ - ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ, ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ 1; ߙ - ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, 
ɩɪɢɧɢɦɚɸ ɪɚɜɧɵɦ ͵Ͳˑ; ܼ଴ = ʜʞʢߘ − ʓʜʏߘ = ͳͳͲ,Ͳ − ͳͲ,Ͳ = ͳͲͲ,Ͳ ˏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ܮ  = ͳ ∙ ͺ͸,Ͳ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳˑ ∙ ቌͳ + √ͳ + (ͳͲͲ,Ͳͺ͸,Ͳ − ͳ) ∙ ͳͲ,ͻଶ ∙ =𝑖݊ଶ͵Ͳˑቍݏ ͳʹͺ,ʹ͵ ˏ. 
 
ɉɪɨɜɟɪɤɚ ɞɥɹ ɫɥɚɛɨɣ ɫɤɚɥɵ, ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܮ  > ሺͲ,ͷ ÷ Ͳ,͸ሻ ∙ ܼ଴ , 

 ͳʹͺ,ʹ͵ > ͷͲ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɹɦɚ ɪɚɡɦɵɜɚ ɨɛɪɚɡɭɟɬɫɹ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ 

ɨɬ ɫɨɨɪɭɠɟɧɢɹ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
௉ܪ  = ݐ − ℎʜʐ , (6.45) 

ɝɞɟ ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎு;  ݀ – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ 

ɨɬɞɟɥɶɧɨɫɬɟɣ, ɜ ɪɚɫɱёɬɟ ɩɪɢɧɹɬɚ 1ɦ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ͻ͸,͵ͺర ൯ ∙ √ͻ͸,͵ͺ ∙ √ͳʹ,Ͷͳర ∙ ͳ,Ͷͷ = ͶͲ,ʹͳ. 

௉ܪ  = ͶͲ,ʹͳ − ͳʹ,Ͷ = ʹ͹,ͺͳ ˏ. 
 
ɐɟɧɬɪ ɹɦɵ: 
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ଵܮ = ܮ +  ଵ . (6.46)ߙ݃ݐݐ

ଵߙ݃ݐ   = ߙଶ݃ݐ√ + ଶ∙௚ሺ଴,ହ∙ℎ𝐻∙௖௢௦ఈ+௔−ℎʜʐሻ௏𝐻మ∙௖௢௦మఈ ., (6.47) 

ଵߙ݃ݐ = ଶ͵Ͳˑ݃ݐ√ + ʹ ∙ ͻ,ͺͳ ∙ ሺͲ,ͷ ∙ ͳ,Ͷͷ ∙ Ͳˑ͵ݏ݋ܿ + ͳͶ,Ͳ − ͳʹ,Ͷሻ͵͸,ͻ͹ଶ ∙ ଶ͵Ͳˑݏ݋ܿ = Ͳ,͵ͺ. 
ଵܮ   = ͳʹͺ,ʹ͵ + ͶͲ,ʹͳͲ,͵ͺ = ʹͷ͵,ʹͺ ˏ.  

 
Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ 

ɭɪɚɜɧɟɧɢɟ ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ: 
 ܾ௣ = ʹ,ͷ · ℎˍ˓ + ͵,͹ · ˓ܪ = = ʹ,ͷ · ͹,ʹ͸ + ͵,͹ · ʹ͹,ͺͳ = ͳʹͳ,ͲͶ ˏ. (6.48) 

 
ɉɨ ɞɧɭ ɹɦɚ ɪɚɡɦɵɜɚ – ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ · ℎˍ˓, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 

ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ: 
 ʹ,ͷ · ℎˍ˓ = ʹ,ͷ ∙ ͹,ʹ͸ = ͳͺ,ͳͷ ˏ.  
 
ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 1:2,2, ɭɤɥɨɧ 

ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 1:1,5. 
 
6.3.2.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ, ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɚɜɚɪɢɣɧɵɯ ɫɛɪɨɫɨɜ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ. 

Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɧɚ ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

 ܳ˓.˅. = ܸ˒ ˑˎ.˅ˇ˘˓.ݐ˔˓˃˄ = = ʹͳͲͲͲͲͲͲͲͲͲ͸ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ + ͳʹ͸Ͳ = ʹ͸ͳͲ,͵ͳ ˏଷ/˔. 
(6.49) 

 
ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɢ ɧɟɡɚɬɨɩɥɟɧɧɨɦ ɜɵɯɨɞɧɨɦ ɨɬɜɟɪɫɬɢɢ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (6.57): 
 ܳ = ߤ ∙ 𝜔˅ˑ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ ,    (6.50) 
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ɝɞɟ Q – ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ; ʜʑʝ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ 
ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ;  𝜔˅ˑ − ˒ˎˑ˜˃ˇ˟ ˅˞˘ˑˇːˑˆˑ ˑ˕˅ˈ˓˔˕ˋя. 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɨɟ ɱɟɬɵɪɟɦ. Ɍɨɝɞɚ ɪɚɫɯɨɞ ɱɟɪɟɡ 
ɨɞɧɨ ɜɨɞɨɩɪɨɩɭɫɤɧɨɟ ɨɬɜɟɪɫɬɢɟ: 

 ܳଵ ˑ˕˅ = ܳ˓.˅. Ͷ = ͸ͷʹ,ͷͺ ˏଷ/˔.  (6.51) 

 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ʜʑʝ ɧɭɠɧɨ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɬɶɫɹ 

ɜɵɫɨɬɨɣ ɨɬɜɟɪɫɬɢɹ ɢ ɨɬɦɟɬɤɨɣ ɧɢɠɧɟɣ ɤɪɨɦɤɢ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɜɵɩɭɫɤɚ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɨɬɜɟɪɫɬɢɹ h=5,0 ɦ, ɨɬɦɟɬɤɭ ɞɨɧɧɨɝɨ 
ɨɬɜɟɪɫɬɢɹ 16 ɦ. Ɍɨɝɞɚ ɨɬɦɟɬɤɚ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ: 

 ∇ʥʑʝ = ͳ͸ + ℎʹ = ͳͺ,ͷ ˏ. (6.52) 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
 ʜʑʝ = ∇ʜʞʢ − ∇ʥʑʝ = ͳͳͲ,Ͳ − ͳͺ,ͷ = ͻͳ,ͷͲ ˏ. (6.53) 
 
ɉɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɩɪɢ ɢɡɜɟɫɬɧɨɦ ɪɚɫɯɨɞɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝜔˅ˑ = ܳଵ ˑ˕˅ߤ ∙ √ʹ ∙ ݃ ∙ ʜʑʝ = ͸ͷʹ,ͷͺͲ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͻͳ,ͷͲ = ͳͻ,ʹͷ ˏଶ. (6.54) 

 
Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ 3,5 ɦ, ɬɨɝɞɚ ɲɢɪɢɧɚ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܾ = 𝜔˅ˑℎ = ͳͻ,ʹͷͷ = ͵,ͺͷ ˏଶ. (6.55) 

 
Ɉɤɪɭɝɥɢɦ ɞɨ 4 ɦ. 
Ɍɨɝɞɚ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɬɜɟɪɫɬɢɹ ɨɤɨɧɱɚɬɟɥɶɧɨ ɛɭɞɟɬ 

ɪɚɜɧɚ: 
 𝜔˅ˑ = ܾ ∙ ℎ = ͷ ∙ Ͷ = ʹͲ ˏଶ. (6.56) 
 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɨ ɩɪɢ 
ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 
1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

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

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 
3) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
4) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 

Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧɟɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 
ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ 
ɮɢɥɶɬɪɚɰɢɢ ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ.  

Ƚɪɚɜɢɬɚɰɢɨɧɧɵɟ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ) 
ɤɨɧɫɬɪɭɢɪɭɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɛɟɡ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɨɣ ɩɥɢɬɵ, ɬɚɤ ɤɚɤ ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɤɚɥɶɧɨɝɨ ɨɫɧɨɜɚɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ. ɉɨ ɷɬɢɦ ɩɪɢɱɢɧɚɦ ɨɩɬɢɦɚɥɶɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ 
ɩɪɨɮɢɥɶ ɬɚɤɨɣ ɩɥɨɬɢɧɵ – ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ ɫ ɜɟɪɲɢɧɨɣ ɧɚ 
ɨɬɦɟɬɤɟ ɇɉɍ. 

Ɂɚɥɨɠɟɧɢɟ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ m=0,7. 
 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ͳͳͲ,Ͳ − ͺ,Ͳ = ͳͲʹ,Ͳ ˏ. (6.57) 
 
Ɉɬɦɟɬɤɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɡɚɝɥɭɛɥɹɟɦ ɜ ɨɫɧɨɜɚɧɢɟ ɧɚ 3 ɦɟɬɪɚ: 
 ∇˒ˑˇ = ∇ˇː˃ − ʹ = ͺ,Ͳ ˏ. (6.58) 

 
ɝɞɟ ∇ˇː˃ = ͳͲ,Ͳ ˏ. 

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ: 
௡ܤ  = Ͳ,͹ ∙ ℎ = Ͳ,͹ ∙ ͳͲʹ,Ͳ = ͹ͳ,Ͳ ˏ. (6.59) 
 
6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ 

ɩɥɨɬɢɧɵ ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ 
ɬɟɥɟ ɩɥɨɬɢɧɵ. 

ɍɩɥɨɬɧɟɧɢɟ ɲɜɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɜɢɞɟ ɲɩɨɧɨɤ. 
ɉɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ ɨɬɞɟɥɶɧɵɟ 

ɫɟɤɰɢɢ. 
ɒɢɪɢɧɚ ɫɟɤɰɢɢ:  
 ܾ௖ = ܾ + ˅ߜ = ͳͶ + Ͷ = ͳͺ ˏ, (6.60) 
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ɝɞɟ ܾ௖ −ɲɢɪɢɧɚ ɫɟɤɰɢɢ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ, ܾ −ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ ɜ 
ɫɜɟɬɭ, ߜ˅ −ɬɨɥɳɢɧɚ ɛɵɤɚ ɫ ɭɱɟɬɨɦ ɪɚɡɪɟɡɤɢ ɫɤɜɨɡɧɵɦ ɩɪɨɞɨɥɶɧɵɦ ɲɜɨɦ. 

 
6.4.3 Ȼɵɤɢ 
 
Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ ɞɥɹ ɥɭɱɲɟɝɨ ɨɛɬɟɤɚɧɢɹ 

ɩɨɬɨɤɨɦ. Ɍɨɥɳɢɧɭ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 4 ɦ (ɩɭɧɤɬ 6.1). ɒɢɪɢɧɚ ɛɵɤɚ 
ɩɨ ɝɪɟɛɧɸ 20 ɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɨɟɡɞɚ ɬɪɚɧɫɩɨɪɬɚ ɢ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ 
ɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ.  

 
6.4.4 ɍɫɬɨɢ 
 
ɉɪɢɦɟɧɢɦ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 

ɡɞɚɧɢɹ Ƚɗɋ ɢ 1 ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɨɬɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɬ 
ɞɨɧɧɵɯ ɜɨɞɨɫɛɪɨɫɨɜ. 

 
6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɜɟɪɬɢɤɚɥɶɧɵɟ ɞɪɟɧɵ, 

ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɜɵɯɨɞɵ ɜ ɩɪɨɞɨɥɶɧɵɟ ɝɚɥɟɪɟɢ. Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɬɫɹ 15 ɫɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ 2 ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ܽˇ˓ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɧɢɦɚɬɶ ɧɟ ɦɟɧɟɟ ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ, ɤɨɬɨɪɨɟ ɪɚɜɧɨ 2 ɦ, ɢ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɫɥɟɞɭɸɳɟɝɨ ɭɫɥɨɜɢɹ: 

 ܽˇ˓ ൒ ௠௔௫ܪ ∙ ௖௥.௠ܬ௡ߛ = ͳͲͲ ∙ ͳ,ʹͷʹͷ = ͷ,Ͳ ˏ, (6.61) 

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, ɞɥɹ 
ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,25; ܬ௖௥.௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ 
ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ; ܪ௠௔௫ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ. 

௠௔௫ܪ  = ∇ʜʞʢ − ∇ʓʜʝ = ͳͳͲ,Ͳ − ͳͲ,Ͳ = ͳͲ,Ͳ ˏ. (6.62) 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ܽˇ˓ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 7,1, ɦ, ɱɬɨ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 

ɭɫɥɨɜɢɸ ܽˇ˓ ൒ 5,0 ɦ . 
 
6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɪɨɞɨɥɶɧɵɟ ɢ 

ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ. ɉɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɝɚɥɟɪɟɢ ɪɚɫɩɨɥɚɝɚɟɦ ɱɟɪɟɡ 15 ɦ, 
ɨɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɥɟɞɭɟɬ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ 
ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 
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Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ, ɭɫɬɪɚɢɜɚɟɦɵɯ ɞɥɹ ɰɟɦɟɧɬɚɰɢɢ ɨɫɧɨɜɚɧɢɹ ɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɲɜɨɜ ɩɥɨɬɢɧɵ, ɫɨɡɞɚɧɢɹ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ 
ɞɪɟɧɚɠɚ, ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɦɢɧɢɦɚɥɶɧɵɦɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ 
ɩɪɨɜɨɡ ɢ ɪɚɛɨɬɭ ɛɭɪɨɜɨɝɨ, ɰɟɦɟɧɬɚɰɢɨɧɧɨɝɨ ɢ ɞɪɭɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɇɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 3 ɦ, ɜɵɫɨɬɨɣ – 3,5 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ 
ɫɨɫɬɨɹɧɢɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ 
ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɤɨɦɦɭɧɢɤɚɰɢɣ ɧɚɡɧɚɱɚɟɦ ɲɢɪɢɧɨɣ – 2,0 ɦ, ɜɵɫɨɬɨɣ – 2,5 ɦ. 

 
6.5 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
ȼ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɭɫɬɪɚɢɜɚɟɦ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 

ɡɚɜɟɫɭ ɢ ɞɪɟɧɚɠ. ɋɯɟɦɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙ ܤ = Ͳ,ͳ ∙ ͹ͳ = ͹,ͳ ˏ, (6.63) 

 
ɝɞɟ ܤ - ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

hɡав

hɞɪ

l1 l2

δ ɡав

 
Ɋɢɫɭɧɨɤ 6.3 – ɋɯɟɦɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɋɚɫɫɬɨɹɧɢɟ ݈ଶ ɩɪɢɧɢɦɚɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɨ, ݈ଶ = ͳͲ ˏ. 
Ƚɥɭɛɢɧɚ ɡɚɜɟɫɵ: 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ௠௔௫ܪ = Ͳ,ͷ ∙ ͻ͸,Ͳ ≈ ͷͶ,ʹ ˏ. (6.64) 

  
௠௔௫ܪ  = ʜʞʢ − ʢʜʐ˅˘ˍ = ͻ͸,Ͳ ˏ. 

(6.65) 

 
ɉɪɢɧɢɦɚɸ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɦɟɧɬɚɰɢɨɧɧɵɦɢ ɫɤɜɚɠɢɧɚɦɢ 2 ɦɟɬɪɚ. 
Ɍɨɥɳɢɧɚ ɡɚɜɟɫɵ: 
 



90 
 

˅˃ˊߜ = ˓ˍܬܪ∆ ∙ ௡ߛ  , (6.66) 

 
ɝɞɟ ∆H = ሺʜʞʢ − ʢʜʐ˅˘ˍሻ · Ͳ,͸ = ሺͳͳͲ,Ͳ − ͳͶ,Ͳሻ · Ͳ,͸ = ͷ͹,͸  ˏ – ɩɨɬɟɪɢ 
ɧɚɩɨɪɚ ɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɟ; Jˍ˓ = ͳͷ ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɞɥɹ 
ɡɚɜɟɫɵ;  γ୬ = ͳ,ʹͷ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
˅˃ˊߜ  = ͷ͹,͸ ∙ ͳ,ʹͷ/ͳͷ = Ͷ,ͺ ˏ − ʹ ˓яˇ ˙. ˊ..  
 
Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͷͶ,ʹ ≈ ʹ͹,ͳ ˏ. (6.67) 
 
Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɸ 0,2 ɦ, ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɧɢɦɢ 

3 ɦɟɬɪɚ. 
 
6.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ȼ ɫɨɫɬɚɜ 
ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɜɯɨɞɹɬ ɧɚɝɪɭɡɤɢ ɩɨɫɬɨɹɧɧɵɟ, ɜɪɟɦɟɧɧɵɟ, ɞɥɢɬɟɥɶɧɵɟ ɢ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ. ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ ɫɨɱɟɬɚɧɢɹɯ. 

 
6.6.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
 ܵ˒ˎ = Ͷ͵ͺ͵,͸͵ ˏଶ,  
 ܵ˄ = ͷͶ͹ͷ,ͺͻ ˏଶ.  
 
ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ:  
ˎ˒ܩ  = ܵ˒ˎ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ = = Ͷ͵ͺ͵,͸͵ ∙ ͳͶ ∙ ͻ,ͺͳ ∙ ʹͶͲͲͳͶ + Ͷ = ͺͲʹ͹͵,Ͳ͵ ˍʜˏ. 

(6.68) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 11,0 ɦ. 
ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
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˄ܩ = ܵ˄ ∙ ˄ߜ ∙ ˄ߩ ∙ ܾ݃ + ˄ߜ = = ͷͶ͹ͷ,ͺͻ ∙ Ͷ ∙ ʹͶͲͲ ∙ ͻ,ͺͳͳͶ + Ͷ = ʹͺ͸Ͷͻ,ͺ͸ ˍʜˏ. 
(6.69) 

 
ɉɥɟɱɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɟɱɟɧɢɹ, ɩɪɨɯɨɞɹɳɟɝɨ ɱɟɪɟɡ ɫɟɪɟɞɢɧɭ ɩɨɞɨɲɜɵ, 

ɜɵɱɢɫɥɟɧɧɨɟ ɜ ɉɄ «AutoCAD» – 16,90 ɦ. 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ = = Ͳ,Ͳͷͷ ∙ ͳͺͻ ∙ √ͳͺͻ ∙ ͻ,ͺͳ = ͳͶͲͳ,ͻʹ ˍʜ., (6.70) 

 
ɝɞɟ ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = = ሺͳͳͳ − ͻͺ + Ͳ,ͷሻ ∙ ͳͶ = ͳͺͻ ˏଶ. (6.71) 

 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ = ͳͶͲͳ,ͻʹͳͶ + Ͷ = ͹͹,ͺͺ ˍʜˏ ˍʜˏ. (6.72) 

 
6.6.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ (ɮɨɪɦɭɥɵ 6.73, 6.74), ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɮɨɪɦɭɥɵ 6.75, 6.76). 
 ܶ˅ = ௪ߩ ∙ ݃ ∙ ʹ˅ଶܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͳͺଶʹ = ͸ͺʹͻ͹,ʹʹ ˍʜ/ˏ , (6.73) 

˅ܪ  = ʜʞʢߘ − ʞʝʓߘ = ͳͳͲ,Ͳ − ͺ,Ͳ = ͳͲʹ,Ͳ ˏ. (6.74) 
 ܶː = ௪ߩ ∙ ݃ ∙ ʹଶːܪ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸ଶʹ = ͳ͹͸,ͷͺ ˍʜ/ˏ , (6.75) 

ːܪ  = − ʢʜʐߘ ʞʝʓߘ = ͳͶ,Ͳ − ͺ,Ͳ = ͸,Ͳ ˏ.  (6.76) 
 
6.6.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ 
 
Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ [35], ɫɯɟɦɚ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.4. 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɢ: 
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ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɢ: 
ௗܪ  = ∇ʜʞʢ − ∇ʢʜʐ = ͳͳͲ,Ͳ − ͳͶ,Ͳ = ͻ͸,Ͳ ˏ. (6.77) 
 
Ⱦɥɹ ɩɥɨɬɢɧ I ɤɥɚɫɫɚ ɫ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɨɣ ɢ ɞɪɟɧɚɠɨɦ: 
 ு𝑎ೞு𝑑 = Ͳ,ͶͲ, 

 

(6.78) 

ு𝑑ೝு𝑑 = Ͳ,ʹͲ, 

 

(6.79) 

௔௦ܪ = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͻ͸,Ͳ = ͵ͺ,ͶͲ ˏ, 
 

ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹͲ ∙ ͻͻ,Ͳ = ͳͻ,ʹͲ ˏ, 
 

௧ܪ  = ͸,Ͳ ˏ.  
 

Hu

Ht

Hd

ȼȻ

НȻ

Hd

Ht

Has Hdr

 
 

Ɋɢɫɭɧɨɤ 6.4 – Ɏɢɥɶɬɪɚɰɢɹ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ˗ܹ = ௪ߩ ∙ ݃ ∙ ܵˠ˒̠ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹ͹ͷ,Ͳ͹ = ͳʹͷͲͺ,ͶͶ ˍʜˏ. (6.80) 

 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ 

ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɥɭɱɚɟ ɢ 
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ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 
ɫɥɭɱɚɹ. 

Ɉɪɞɢɧɚɬɵ ɷɩɸɪ ɨɩɪɟɞɟɥɢɦ, ɤɚɤ: 
 ˓˅ˊ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇሻ = = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͸,Ͳ = ͷͺ,ͺ͸ ˍʜ. (6.81) 

 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ ɩɥɨɳɚɞɢ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ 

ɞɚɜɥɟɧɢɹ ɞɥɹ ɞɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ. 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ܵˠ˒˅́ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͷʹ͸,Ͳ = Ͷͳ͹ͻ,Ͳ͸ ˍʜˏ. (6.82) 

 
6.6.4 Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɩɨ 

ɮɨɪɦɭɥɟ: 
ː݌  = ːߛ ∙ ℎː ∙ tanଶ ቀͶͷ − 𝜑ːʹቁ = = ͳͲ ∙ ͸ ∙ tanଶ (Ͷͷ − ʹͲʹ) = ʹͻ,ͶͲ ˍʜˏଶ  

(6.83) 

 
ɝɞɟ  ːߛ = ͳͲ  ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; hɧ– 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦɚɹ ɨɬ ɭɪɨɜɧɹ ɞɧɚ, 

 ℎː = ∇ˊ˃ˋˎ − ∇ˇː˃ = ͸,Ͳ ˏ, (6.84) 
 
ɝɞɟ 𝜑ː = ʹͲ° – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ℎː ∙ ʹː݌ = ͸,Ͳ ∙ ʹͻ,ͶͲʹ = ͺͺ,ʹͲ ˍʜˏ

 
(6.85) 

 
6.6.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɩɨɜɟɪɨɱɧɨɦ 

ɫɥɭɱɚɹɯ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɭɩɪɨɳɟɧɧɨ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
Ⱦɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 ℎ૙ = ߨ ∙ ℎଵ%ଶ̅ߣ = ͵,ͳͶ ∙ ʹ,ͷͺଶ͵ʹ,ͺ͹ = Ͳ,͸Ͷ ˏ. (6.86) 
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ܹ˅ ˑˎː = ͳʹ ∙ ଴ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ = = ͳʹ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͷͺ ∙ (͵ʹ,ͺ͹͵,ͳͶ + Ͳ,͸Ͷ ʹ )  =   ͳ͵͸,ͷͲ ˍʜˏ. 
(6.87) 

 
ɉɥɟɱɨ ɫɢɥɵ W˅ˑˎːɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɇɉɍ:  
௖ݕ  = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͵ʹ,ͺ͹͸,ʹͺ − ͵ͅ ∙ ʹ,ͷͺ = Ͷ,͵ ˏ. (6.88) 

 
6.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱёɬ ɩɥɨɬɢɧɵ ɛɭɞɟɦ ɜɟɫɬɢ ɛɟɡ ɭɱёɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ 
ɨɰɟɧɤɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ 
ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɨɲɜɵ. ɂɫɯɨɞɹ ɢɡ 
ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.2, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [34]. 

 
Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ ߛ௙ ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇɦ 
Ɍɜ 1,00  51031,62 34,00 1735075,08 
Ɍɧ 1,00  176,58 -2,00 -353,16 
Gɛ 0,95 Ļ 27217,36 -16,90 -459973,45 

Gɩɥ 0,95 Ļ 76259,38 -11,00 -838853,19 
Wɜɡɜ 1,00  4179,06 0,00 0,00 
Wɮ 1,00  12508,44 17,83 223025,43 
Qɡ 0,9 Ļ 70,10 -30,11 -2110,60 ܹ˅ ˑˎː 1,00  136,50 97,73 13340,31 ܧː 1,20  105,84 4,00 423,36 

F 
← 
ĺ 

51097,38 

N Ļ 86859,34 
Ɇ Σ 670573,78 
 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɦ ɩɨ 
ɮɨɪɦɭɥɚɦ: 
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1) Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௨௬ = − ܾܰ + ͸ ∙ ∑ ଶܾܯ = = − ͺ͸ͺͷͻ,͵Ͷ͹ͳ,Ͳ + ͸ ∙ ͸͹Ͳͷ͹͵,͹ͺ͹ͳ,Ͳଶ = −Ͷʹͷ,ʹ͵ ˍʜ/ˏଶ, 

(6.89) 

 
ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ;ܯ – ɫɭɦɦɚ 
ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = = −ͻ,ͺͳ ∙ ͳͲʹ,Ͳ = −ͳͲͲͲ,͸ʹ ˍʜˏଶ ,   (6.90) 

 
ɝɞɟ ߛ௪ = ͻ,ͺͳ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ, ܪௗ௨ = ∇ʜʞʢ − ∇ʞʝʓ = ͳͳͺ ˏ   – 
ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = tan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣߙ ଵ, ɝɞɟߙ
ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ tan ଵߙ = Ͳ. 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ. (6.91) 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −Ͷʹͷ,ʹ͵ ˍʜˏଶ . (6.92) 

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͻ,ͺͳ ∙ ͳͳͺ = −ͳͲͲͲ,͸ʹ ˍʜˏଶ . (6.93) 

 
2) Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 

 𝜎௬௧ = − ܾܰ − ͸ ∙ ∑ ଶܾܯ = = − ͺ͸ͺͷͻ,͵Ͷ͹ͳ,Ͳ − ͸ ∙ ͸͹Ͳͷ͹͵,͹ͺ͹ͳ,Ͳଶ = −ʹͲʹͳ,ͷͳ ˍʜˏଶ . 
(6.94) 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −ʹͲʹͳ,ͷͳ ∙ Ͳ,͹ଶ − ͻ,ͺͳ ∙ ͸,Ͳ ∙ ሺͳ − Ͳ,͹ଶሻ = = −ͳͲʹͲ,ͷ͸ ˍʜˏଶ , 
(6.95) 

 

ɝɞɟ ݉௧ = tan ௗ௧ܪ ,ଶ – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸߙ ଶ, ɝɞɟߙ =∇ʢʜʐሺܳʜʞʢሻ − ∇ʞʝʓ = ͸,Ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = (6.96) 
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= −ሺͻ,ͺͳ ∙ ͸,Ͳ − ʹͲʹͳ,ͷͳሻ ∙ Ͳ,͹ = ͳ͵͹͵,ͺ͸ ˍʜˏଶ . 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −ʹͲʹͳ,ͷͳ ∙ ሺͳ + Ͳ,͹ଶሻ + ͻ,ͺͳ ∙ ͸,Ͳ ∙ Ͳ,͹ଶ = = −ʹͻͺ͵,ʹʹ ˍʜˏଶ . 

(6.97) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͻ,ͺͳ ∙ ͸,Ͳ = −ͷͺ,ͺ͸ ˍʜˏଶ . (6.98) 

 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 

Ɍɚɛɥɢɰɚ 6.3 - ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ -425,23 𝜎௫௨ -1000,62 𝜏௫௬௨  0 𝜎ଵ௨ -425,23 𝜎ଷ௨ -1000,62 

ɇɢɡɨɜɚɹ 

𝜎௬௧ -2021,51 𝜎௫௧ -1020,56 𝜏௫௬௧  1373,86 𝜎ଵ௧ -58,86 𝜎ଷ௧ -2983,22 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɨɥɠɧɵ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɢɟ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ: 

1) ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,  (6.99) 
 

ɝɞɟ  ߛ௡ = ͳ,ʹͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ 
ɫɥɭɱɚɹ ߛ௟௖ = ͳ; 

௖ௗߛ ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹߛ  = Ͳ,ͻ; ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ 
ɛɟɬɨɧɚ ȼ =7,5, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ͹ͷͲͲˍʜ/ˏଶ. 

 ͳ,ʹͷ ∙ ͳ ∙ ʹͻͺ͵,ʹʹ < Ͳ,ͻ ∙ ͹ͷͲͲ, 
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͵͹ʹͻ,Ͳʹ ˍʜ/ˏଶ < ͸͹ͷͲ ˍʜˏమ. 
 
ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,             
 −Ͷʹͷ,ʹ͵ ˍʜ/ˏଶ < Ͳ –  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨,     (6.100)ܪ

 Ͷʹͷ,ʹ͵ ˍʜ/ˏଶ ൒ ʹͷͷˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.8 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ 

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

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

 ܴ ∙ ܨ௖ߛ ∙ ௟௖ߛ ൒ ௡ߛ , (6.101) 

  R = (G˒ˎ + Gʐ − W˅ˊ˅ − W˗ + Qˊ൯ ∙ tan ɔ + c ∙ ɘ = = ሺ͹͸ʹͷͻ,Ͷ + ʹ͹ʹͳ͹,Ͷ − Ͷͳ͹ͻ,ͳ − ͳʹͷͲͺ,Ͷ + ͹Ͳ,ͳሻ ∙ Ͳ,͹ + +ͳͲͲ ∙ ͹ͳ = ͸͹ͻͲͳ,ͷͶ ˍʜ/ˏ , (6.102) 

 
ɝɞɟ tanɔ = Ͳ,͹– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ (ɨɫɚɞɨɱɧɵɣ ɝɪɭɧɬ - 
ɞɨɥɨɦɢɬ); c = ͳͲͲ ˍʜ/ˏଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ɘ = B˒ ∙ ͳ = ͹ͳ,Ͳ ˏଶ – 
ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
 F = T˅ − Tː + W˅ˑˎː + Eː = = ͷͳͲ͵ͳ,͸ − ͳ͹͸,Ͳͺ + ͳ͵͸,ͷ + ͳͲͷ,ͺ = ͷͳͲͻ͹,͵ͺ ˍʜ/ˏ. 

(6.103) 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͸͹ͻͲͳ,ͷͶ ∙ Ͳ,ͻͷͷͳͲͻ͹,͵ͺ ∙ ͳ,Ͳ ൒ ͳ,ʹͷ ,  

 ͳ,ʹ͸ ൒ ͳ,ʹͷ .  
 
ɋɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
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7 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
7.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 

ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɨɦ ɩɟɪɢɨɞɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 7.1. 
 

Ɍɚɛɥɢɰɚ 7.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɚ 

ɢɡɦɟɪɟɧɢɹ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 1045 1045 1045 1045 1045 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 
4000 4000 4000 4000 4000 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 4180000 4180000 4180000 4180000 4180000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 
1,5 1,5 1,5 1,5 1,5 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ Ɇȼɬɱ 

62700 62700 62700 62700 62700 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɇȼɬɱ 

4117300 4117300 4117300 4117300 4117300 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 
ɪɭɛ/ 

Ɇȼɬɱ 
1 007 1 042 1 077 1 110 1 143 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɦɥɧ.ɪɭɛ. 4146,12 4290,22 4434,33 4570,20 4706,07 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 691,02 715,03 739,05 761,70 784,34 
 
ȼɵɜɨɞ: ɋ 2020 ɞɨ 2034 ɝɨɞɚ ɞɨɯɨɞɨɜ ɧɟɬ, ɜ ɫɜɹɡɢ ɫ ɛɨɥɶɲɢɦɢ ɪɚɫɯɨɞɚɦɢ 

ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɨɬɫɭɬɫɬɜɢɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ. 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚɱɧёɬɫɹ ɩɨɫɥɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɩɨɞɫɬɚɧɰɢɣ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɜ 2034ɝɨɞɭ. ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɛɭɞɟɬ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɜɜɨɞɨɦ ɜ ɞɟɣɫɬɜɢɟ ɨɱɟɪɟɞɧɨɝɨ ȽȺ. Ɍɚɤ ɠɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɭɱɤɢ ɩɥɚɧɢɪɭɟɬɫɹ 
ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 

 
7.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

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

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

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

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

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

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

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

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

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2. 

 
Ɍɚɛɥɢɰɚ 7.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 107,7 112,54 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 165 172,43 
ɂɬɨɝɨ 284,97 
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Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.2.  

ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɧɨɜɵɯ 
ɨɛɴɟɤɬɨɜ ɝɟɧɟɪɚɰɢɢ ɜ ɩɪɨɰɟɧɬɟ ɨɬ ɜɟɥɢɱɢɧɵ ɢɧɜɟɫɬɢɰɢɣ (ɜ ɰɟɧɚɯ ɛɚɡɨɜɨɝɨ 
ɝɨɞɚ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.3. 

 
Ɍɚɛɥɢɰɚ 7.3 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ (Ɇȼɬ) ɗɬɚɩɵ ɠɢɡɧɟɧɧɨɝɨ ɰɢɤɥɚ ɩɪɨɟɤɬɚ (ɥɟɬ) 
Ɉɬ 1000 Ɇȼɬ 
 

Ɉɬ 1 ɞɨ 5 Ɉɬ 6 ɞɨ 15 Ɉɬ 16 ɞɨ 25 ɋɜɵɲɟ 25 
0,020% 0,027% 0,035% 0,04% 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 7.4. 

 
Ɍɚɛɥɢɰɚ 7.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɦɥɧ. ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 141,38 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ 
ɬɨɪɝɨɜɨɣ ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ.ɪɭɛ./Ɇȼɬɱ 1,1 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ.ɪɭɛ./ Ɇȼɬɱ 0,3 

ɂɬɨɝɨ 141,39 
  

ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 
ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 

Ƚɪɚɮɢɤ Ʉɷɲ-Ɏɥɨ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨ ɝɨɞɚɦ ɩɪɨɟɤɬɚ, 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 7.1 

 

 
Ɋɢɫɭɧɨɤ 7.1– Ƚɪɚɮɢɤ Ʉɗɒ-ɎɅɈ 

 
ȼɵɜɨɞ: ɋɚɦɨɨɤɭɩɚɟɦɨɫɬɶ ɫɬɚɧɰɢɹ ɞɨɫɬɢɝɧɟɬ 2036 ɝɨɞɭ ɩɨɫɥɟ ɡɚɩɭɫɤɚ 3 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɨ ɷɬɨɝɨ ɜɪɟɦɟɧɢ ɨɫɧɨɜɧɵɟ ɞɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɧɚɩɪɚɜɥɹɥɢɫɶ ɧɚ 
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ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ɋɚɫɯɨɞɵ ɫɧɢɠɚɥɢɫɶ ɩɨɷɬɚɩɧɨ, ɜ ɫɜɹɡɢ ɫ 
ɜɜɨɞɨɦ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 10 ɥɟɬ (119 ɦɟɫ). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɚɥɨɝ ɧɚ 
ɜɨɞɭ ɞɥɹ ɪɟɤɢ Ɉɥёɤɦɚ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 7.5.  

 
Ɍɚɛɥɢɰɚ 7.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2020 2021 2022 2023 2024 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, 
ɦɥɧ.ɪɭɛ. 

198968000 198968000 198968000 198968000 198968000 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, 

ɦɥɧ.ɪɭɛ. 

3979360 3979360 3979360 3979360 3979360 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 

4974200000 4974200000 4974200000 4974200000 4974200000 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

994840 994840 994840 994840 994840 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 

141,39 141,39 141,39 141,39 141,39 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 

20064000 20064000 20064000 20064000 20064000 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 5198206341 5198206341 5198206341 5198206341 5198206341 
      

 
ɂɡ ɬɚɛɥɢɰɵ 7.5 ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɪɚɫɬɭɬ 

ɡɚ ɫɱɟɬ ɟɠɟɝɨɞɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ. 

ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.2. 
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Ɋɢɫɭɧɨɤ 7.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
ȼɵɜɨɞ: ɇɚɢɛɨɥɶɲɢɦɢ ɬɟɤɭɳɢɦɢ ɡɚɬɪɚɬɚɦɢ ɹɜɥɹɸɬɫɹ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɪɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ,ɤɨɬɨɪɵɟ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɩɨ ɯɨɞɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ȽɌɋ ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɚɤ ɤɚɤ ɨɫɧɨɜɧɵɟ ɮɨɧɞɵ ɢɦɟɸɬ ɛɨɥɶɲɭɸ 
ɜɟɥɢɱɢɧɭ. 

 
7.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.6.  

 

95%

0%
5%

Ƚɪɚɮɢɤ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ .%

ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɧɚ ɬɟɦɨɧɬ.ɪɭɛ ɩɟɪɫɨɧɚɥ.ɱɟɥ ɫɪɟɞɧɹɹ ɡ/ɩ .ɱɟɥ.ɪɭɛ
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Ɍɚɛɥɢɰɚ 7.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2034 2035 2036 2037 2038 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, 
ɦɥɧ.ɪɭɛ. 99001216,56 10876854,22 37887700,72 195261356,7 224021010,7 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 984,0347 1005,307417 1026,580133 1048,539067 1071,184217 

ȼɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 
2856000 2856000 2856000 2380000 2142000 

ɇɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ, 

ɦɥɧ.ɪɭɛ. 
124631344,4 136790500 136790500 123111450 123111450 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 226489545 150524359,5 177535227,3 320753855,3 349275531,9 

 
ȼɵɜɨɞ: ɞɨ 2034 ɝɨɞɚ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ ɨɪɝɚɧɢɡɚɰɢɢ ɧɟ ɨɩɥɚɱɢɜɚɥɫɹ, ɬɚɤ 

ɤɚɤ ɧɟ ɛɵɥɨ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɗɗ. ɉɨɫɥɟ ɧɚɱɚɥɚ ɜɵɪɚɛɨɬɤɢ ɧɚɱɚɥ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɬɚɤ ɠɟ ɧɚɱɚɥɢ ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɫɬɪɚɯɨɜɵɟ 
ɜɡɧɨɫɵ, ɚ ɬɚɤɠɟ ɇȾɋ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɭɜɟɥɢɱɢɥɫɹ ɫɜɹɡɢ ɫ ɜɜɨɞɨɦ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɨɛɴɟɤɬɨɜ. 
 

7.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 

 
ɉɪɢɛɵɥɶ ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɵɪɭɱɤɨɣ ɨɬ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɟё ɩɪɨɢɡɜɨɞɫɬɜɨ. 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ 
ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ». 

Ⱦɚɧɧɵɟ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɦɥɧ.ɪɭɛ ɜ ɬɚɛɥɢɰɟ 7.7.  
 

Ɍɚɛɥɢɰɚ 7.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɡɚ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2032 2033 2034 2035 2032 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 0 0 6413248600 6548058825 6683423945 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 7356822609 6781390572 5918242517 6493674554 6493985441 

EBIT(ɩɪɢɛɵɥɶ ɞɨ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. -7356822609 -6781390572 495006082,8 54384271,11 189438503,6 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. -1471364522 -1356278114 99001216,56 10876854,22 37887700,72 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. -5885458087 -5425112458 396004866,2 43507416,89 151550802,9 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, % 20 20 20 20 20 

 
Ɋɨɫɬ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 7.3. 
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Ɋɢɫɭɧɨɤ 7.3 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ 

 
ȼɵɜɨɞ: Ⱦɨ ɜɜɨɞɚ ɩɟɪɜɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɨɥɭɱɟɧɧɨɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɛɵɥɶ ɨɬɫɭɬɫɬɜɨɜɚɥɚ. ȼ 2034 ɝɨɞɚ ɩɨɫɥɟ ɩɭɫɤɚ ɩɟɪɜɨɝɨ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ʌɗɉ ɢ ɄɊɍɗ, ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɫɬɚɥɶɧɵɯ ɬɪёɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ, ɧɚɛɥɸɞɚɟɬɫɹ ɫɬɚɛɢɥɶɧɵɣ ɪɨɫɬ ɩɪɢɛɵɥɢ. 

 
7.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 

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

 
7.5.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

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

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 30 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 2020 ɝɨɞɚ. 

-0,482547
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2,5174528

3,5174528
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3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 
 
7.5.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7.8. 
 

Ɍɚɛɥɢɰɚ 7.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ɉɥɟɤɦɚ». 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɡɧɚɱɟɧɢɟ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ 119 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,2 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬɱ 0,47 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 119000 

 
ȼɵɜɨɞ: ɩɪɨɟɤɬ ɹɜɥɹɟɬɫɹ ɤɨɦɦɟɪɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɵɦ, ɬɚɤ ɤɚɤ ɱɢɫɬɵɣ 

ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɛɨɥɶɲɟ 1, 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨɫɬɚɬɨɱɧɨ ɧɟɛɨɥɶɲɚɹ – 0,47 ɪɭɛ/ɤȼɬ·ɱ. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ Ⱦɟɦɢɧɢɤɚɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ  
 

8.1 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ 
 

8.1.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 

Ⱦɟɦɢɧɢɤɚɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ 29 ɤɦ ɨɬ ɨɩɨɪɧɨɝɨ ɩɭɧɤɬɚ ɝɨɪɨɞɚ 
Ɉɥɟɤɦɢɧɫɤɚ, ɜ ɫɤɚɥɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ, ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɧɟ ɩɨɩɚɞɚɟɬ ɧɢ ɨɞɧɨɝɨ 
ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɢ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ. ɒɢɪɢɧɚ ɫɬɜɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 1,7 
ɤɦ. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 205 ɤɦ. 

 Ⱦɥɢɧɚ ɪɟɤɢ — 1436 ɤɦ, ɩɥɨɳɚɞɶ ɟё ɜɨɞɨɫɛɨɪɧɨɝɨ ɛɚɫɫɟɣɧɚ — 210 000 
ɤɦ². Ȼɟɪёɬ ɧɚɱɚɥɨ ɜ Ɇɭɪɨɣɫɤɨɦ ɯɪɟɛɬɟ (Ɉɥёɤɦɢɧɫɤɢɣ ɋɬɚɧɨɜɢɤ), ɬɟɱёɬ ɜ 
ɲɢɪɨɤɨɣ ɦɟɠɝɨɪɧɨɣ ɞɨɥɢɧɟ ɧɚ ɫɟɜɟɪɨ-ɜɨɫɬɨɤ; ɩɨɜɟɪɧɭɜ ɧɚ ɫɟɜɟɪ, ɩɪɨɬɟɤɚɟɬ 
ɦɟɠɞɭ ɯɪɟɛɬɚɦɢ ɑɟɥɶɛɚɭɫ (ɫ ɜɨɫɬɨɤɚ) ɢ ɘɠɧɵɦ ɢ ɋɟɜɟɪɧɵɦ Ⱦɵɪɵɧɞɢɧɫɤɢɦɢ ɢ 
Ʉɚɥɚɪɫɤɢɦ. 

   ɉɢɬɚɧɢɟ ɞɨɠɞɟɜɨɟ ɢ ɫɧɟɝɨɜɨɟ, ɪɨɥɶ ɩɨɫɥɟɞɧɟɝɨ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ. Ʌɟɬɨɦ ɛɭɪɧɵɟ ɩɚɜɨɞɤɢ. ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ — 1720 
ɦ³/ɫ. Ɂɚɦɟɪɡɚɟɬ ɜ ɨɤɬɹɛɪɟ, ɜ ɜɟɪɯɨɜɶɹɯ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɩɟɪɟɦɟɪɡɚɟɬ ɫ ɮɟɜɪɚɥɹ 
ɩɨ ɦɚɪɬ; ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɦɚɟ. ɪɟɤɚ ɜ Ɂɚɛɚɣɤɚɥɶɫɤɨɦ ɤɪɚɟ, Ⱥɦɭɪɫɤɨɣ ɨɛɥɚɫɬɢ ɢ 
əɤɭɬɢɢ, ɩɪɚɜɵɣ ɩɪɢɬɨɤ ɪɟɤɢ Ʌɟɧɵ. Ɉɫɧɨɜɧɵɟ ɩɪɢɬɨɤɢ: ɫɩɪɚɜɚ — Ɍɭɧɝɢɪ, 
ɇɸɤɠɚ, ɫɥɟɜɚ — ɑɚɪɚ. 

ȼɫɥɟɞɫɬɜɢɟ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ ɩɢɬɚɧɢɹ ɪɟɠɢɦ ɪɟɤɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ ɢ ɨɱɟɧɶ ɦɚɥɵɦ ɫɬɨɤɨɦ ɜ ɨɫɬɚɥɶɧɨɟ 
ɜɪɟɦɹ ɝɨɞɚ. Ʌɟɞɨɫɬɚɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɞɟɤɚɛɪɹ ɢ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɞɨ ɦɚɪɬɚ - ɚɩɪɟɥɹ. Ʌɟɞɨɯɨɞ ɛɵɜɚɟɬ ɧɟ ɤɚɠɞɵɣ ɝɨɞ, ɜ ɬɟɩɥɵɟ ɝɨɞɵ 
ɩɪɢ ɞɥɢɬɟɥɶɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɥɟɞɨɯɨɞ ɧɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɫɨɜɫɟɦ. ɑɚɳɟ ɥɟɞɹɧɨɣ ɩɨɤɪɨɜ ɨɛɪɚɡɭɟɬɫɹ ɩɭɬɟɦ ɫɦɟɪɡɚɧɢɹ ɩɨɫɬɟɩɟɧɧɨ 
ɪɚɫɲɢɪɹɸɳɢɯɫɹ ɡɚɛɟɪɟɝɨɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɵɯ ɛɟɪɟɝɨɜ. ɉɨɫɥɟ ɫɧɟɠɧɵɯ ɡɢɦ 
ɩɨɥɨɜɨɞɶɟ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɵɦ ɩɨɞɴɟɦɨɦ ɭɪɨɜɧɹ ɜɨɞɵ. Ʌɟɬɧɟɟ – 
ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɩɪɟɪɵɜɚɟɬɫɹ ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ. 

Ⱦɥɹ ɜɫɟɣ ɨɛɥɚɫɬɢ ɯɚɪɚɤɬɟɪɟɧ ɥɟɬɧɢɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 
ɦɭɫɫɨɧɧɨɫɬɶɸ ɤɥɢɦɚɬɚ. Ɂɚ ɢɸɧɶ, ɢɸɥɶ ɢ ɚɜɝɭɫɬ ɦɨɠɟɬ ɜɵɩɚɞɚɬɶ ɞɨ 70 % 
ɝɨɞɨɜɨɣ ɧɨɪɦɵ ɨɫɚɞɤɨɜ. ȼɨɡɦɨɠɧɵ ɤɨɥɟɛɚɧɢɹ ɜ ɜɵɩɚɞɟɧɢɢ ɨɫɚɞɤɨɜ. Ɍɚɤ, ɥɟɬɨɦ 
ɫ ɜɨɡɪɚɫɬɚɧɢɟɦ ɢɫɩɚɪɟɧɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɚɛɫɨɥɸɬɧɚɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ 
ɜɥɚɠɧɨɫɬɶ, ɚ ɜɟɫɧɨɣ ɢɡ-ɡɚ ɫɭɯɨɫɬɢ ɜɨɡɞɭɯɚ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɛɨɥɶɲɟɣ ɱɚɫɬɶɸ 
ɢɫɩɚɪɹɟɬɫɹ, ɢ ɫɥɟɞɫɬɜɢɟɦ ɷɬɨɝɨ ɫɬɚɧɨɜɢɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ ɜɟɫɟɧɧɢɣ ɩɨɞɴёɦ 
ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɪɟɤɚɯ 

Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ ɢɦɟɟɬ ɭɦɟɪɟɧɧɨ-ɯɨɥɨɞɧɵɣ ɤɥɢɦɚɬ. ȼ ɝɨɪɨɞɟ 
Ɉɥёɤɦɢɧɫɤ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ ɜɵɩɚɞɚɟɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ. Ⱦɚɠɟ ɜɨ 
ɜɪɟɦɹ ɫɚɦɨɝɨ ɡɚɫɭɲɥɢɜɨɝɨ ɦɟɫɹɰɚ ɜɵɩɚɞɚɟɬ ɦɧɨɝɨ ɨɫɚɞɤɨɜ. ɗɬɨɬ ɤɥɢɦɚɬ 
ɫɱɢɬɚɟɬɫɹ Dfb ɫɨɝɥɚɫɧɨ ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɤɥɢɦɚɬɚ Ʉɟɩɩɟɧ-Ƚɟɣɝɟɪɚ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɡɞɟɫɶ ɜ ɫɪɟɞɧɟɦ -5.9 ° C. 307 ɦɦ - ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ. 
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Ȼɟɪɟɝɚ ɪɟɤɢ ɫɥɨɠɟɧɵ ɥɟɫɫɨɜɢɞɧɵɦɢ ɫɭɝɥɢɧɤɚɦɢ, ɱɬɨ ɫɥɭɠɢɬ ɩɪɢɪɨɞɧɵɦ 
ɢɫɬɨɱɧɢɤɨɦ ɩɨɫɬɭɩɥɟɧɢɹ ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ ɜ ɪɟɤɭ. Ɉɫɧɨɜɧɵɦɢ 
ɡɚɝɪɹɡɧɹɸɳɢɦɢ ɜɟɳɟɫɬɜɚɦɢ, ɩɨɫɬɭɩɚɸɳɢɦɢ ɜ ɪɟɤɭ ɫɨ ɫɬɨɱɧɵɦɢ ɜɨɞɚɦɢ 
ɩɪɨɦɵɲɥɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɟɞɩɪɢɹɬɢɣ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɢ ɫ 
ɥɢɜɧɟɜɵɦɢ ɜɨɞɚɦɢ ɫ ɬɟɪɪɢɬɨɪɢɟɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɹɜɥɹɸɬɫɹ: 
ɧɟɮɬɟɩɪɨɞɭɤɬɵ, ɧɢɬɪɢɬɵ, ɧɢɬɪɚɬɵ, ɮɨɫɮɚɬɵ, ɚɡɨɬ ɚɦɦɨɧɢɣɧɵɣ, ɜɡɜɟɲɟɧɧɵɟ 
ɜɟɳɟɫɬɜɚ. Ʉɚɱɟɫɬɜɨ ɜɨɞɵ ɬɚɤɠɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ȻɉɄ, 
ɏɉɄ, ɦɢɧɟɪɚɥɢɡɚɰɢɢ, ɰɜɟɬɧɨɫɬɢ ɢ ɦɭɬɧɨɫɬɢ.  

Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɬɟɪɪɢɬɨɪɢɢ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ 
ɞɨɜɨɥɶɧɨ ɨɛɲɢɪɧɚ ɢɡ-ɡɚ ɨɫɨɛɟɧɧɨɫɬɟɣ ɜɥɚɠɧɨɝɨ ɤɥɢɦɚɬɚ. ɉɨ ɛɟɪɟɝɚɦ ɪɟɤɢ 
ɪɚɫɬɟɬ ɥɟɫ. Ɉɬɦɟɱɚɸɬɫɹ ɪɟɞɤɢɟ ɧɟɛɨɥɶɲɢɟ ɩɨɥɹɧɵ ɢ ɥɟɫɨɩɨɥɨɫɵ ɜɞɨɥɶ ɪɭɫɥɚ. 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɟɠɧɵɦɢ ɜɢɞɚɦɢ ɜɢɞɚɦɢ. 

ȼ ɪɚɣɨɧɟ ɩɥɨɳɚɞɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɝɨ Ƚɍ ɨɛɢɬɚɟɬ 
ɦɧɨɠɟɫɬɜɨɜɢɞɚ ɨɯɨɬɧɢɱɶɢɯ ɪɟɫɭɪɫɨɜ. ɂɡ ɧɢɯ 33 ɜɢɞɚ ɦɥɟɤɨɩɢɬɚɸɳɢɯ, 39 ɜɢɞɨɜ 
ɩɬɢɰ. Ɉɫɧɨɜɧɵɦɢ ɜɢɞɚɦɢ ɹɜɥɹɸɬɫɹ:  

 ɤɨɩɵɬɧɵɟ - ɥɨɫɶ, ɨɥɟɧɶ ɛɥɚɝɨɪɨɞɧɵɣ, ɨɥɟɧɶ ɩɹɬɧɢɫɬɵɣ, ɤɨɫɭɥɹ, 
ɤɚɛɚɧ, ɥɚɧɶ; 

 ɩɭɲɧɵɟ - ɡɚɹɰ-ɪɭɫɚɤ, ɫɭɪɨɤ-ɛɚɣɛɚɤ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɟɧɨɬɨɜɢɞɧɚɹ 
ɫɨɛɚɤɚ, ɜɨɥɤ, ɲɚɤɚɥ, ɨɧɞɚɬɪɚ; 

 ɩɬɢɰɵ – ɩɟɪɟɩɟɥ, ɫɟɪɚɹ ɤɭɪɨɩɚɬɤɚ, ɮɚɡɚɧ, ɝɨɪɥɢɰɚ, ɜɹɯɢɪɶ, ɝɭɫɢ 
(ɫɟɪɵɣ ɢ ɛɟɥɨɥɨɛɵɣ), ɭɬɤɢ (ɤɪɹɤɜɚ, ɧɵɪɨɤ ɤɪɚɫɧɨɝɨɥɨɜɵɣ, ɱɢɪɨɤ-
ɬɪɟɫɤɭɧɨɤ).          

Ʉ ɤɪɚɫɧɨɤɧɢɠɧɵɦ, ɪɟɞɤɢɦ ɢ ɢɫɱɟɡɚɸɳɢɦ ɠɢɜɨɬɧɵɦ ɨɬɧɨɫɹɬɫɹ: ɪɵɫɶ, 
ɦɟɞɜɟɞɶ, ɲɚɤɚɥ, ɬɚɪɩɚɧ, ɫɚɣɝɚɤ, ɤɨɫɭɥɹ, ɨɪɟɥ, ɞɚɥɶɧɟɜɨɫɬɨɱɧɵɣ ɥɟɨɩɚɪɞ ɤɨɪɲɭɧ 
ɢ ɞɪ. ɉɨɷɬɨɦɭ, ɧɚɱɢɧɚɹ ɫ ɩɟɪɜɨɝɨ ɝɨɞɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ 
ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɦɨɧɢɬɨɪɢɧɝ ɱɢɫɥɟɧɧɨɫɬɢ 
ɤɪɚɫɧɨɤɧɢɠɧɵɯ ɢ ɪɟɞɤɢɯ ɜɢɞɨɜ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɨɛɴɟɤɬɨɜ Ⱦɢɦɢɧɢɤɚɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɤɪɚɫɧɨɤɧɢɠɧɵɟ ɢ ɪɟɞɤɢɟ 
ɜɢɞɵ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɢɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ ɷɬɢɦ 
ɜɢɞɚɦ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ. 

 ȼɨɞɧɵɟ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɪɟɤɢ Ɉɥёɤɦɚ ɧɚ ɭɱɚɫɬɤɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɦɢ ɜɢɞɚɦɢ: ɥɟɳ, ɩɥɨɬɜɚ, ɫɭɞɚɤ, 
ɫɬɟɪɥɹɞɶ, ɳɭɤɚ ɢ ɬ.ɞ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɪɢɤɚɡɨɦ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɚɝɟɧɬɫɬɜɚ ɩɨ 
ɪɵɛɨɥɨɜɫɬɜɭ ɨɬ 17.09.2009 № 818 «Ɉɛ ɭɫɬɚɧɨɜɥɟɧɢɢ ɤɚɬɟɝɨɪɢɢ  ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɞɨɛɵɱɢ (ɜɵɥɨɜɚ) 
ɜɨɞɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɧɢɯ ɢ ɨɬɧɟɫɟɧɧɵɯ ɤ ɨɛɴɟɤɬɚɦ 
ɪɵɛɨɥɨɜɫɬɜɚ» ɪɟɤɚ Ɉɥɟɤɦɚ ɧɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɭɱɚɫɬɤɟ ɨɬɧɨɫɢɬɫɹ ɤ ɜɨɞɧɨɦɭ 
ɨɛɴɟɤɬɭ I ɤɚɬɟɝɨɪɢɢ ɪɵɛɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɩɨɷɬɨɦɭ ɢ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ ɫɛɪɨɫ ɫɬɨɱɧɵɯ  
ɜɨɞ ɜ ɪɟɤɭ Ɉɥёɤɦɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɡɚɝɪɹɡɧɹɸɳɢɯ  
ɜɟɳɟɫɬɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦɢ ɉȾɄ. 

ȼɨɡɞɟɣɫɬɜɢɟ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 
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8.1.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ  

 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ Ⱦɟɦɢɧɢɤɚɧɫɤɨɝɨ 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. 
- ɨɬɫɵɩɤɚ ɝɪɭɧɬɨɜɨɣ ɞɨɪɨɝɢ ɞɨ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɬɜɨɪɚ Ƚɗɋ. 
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 Ƚɗɋ;  
− ɩɟɪɟɭɫɬɪɨɣɫɬɜɨ ɨɛɴɟɤɬɨɜ ɬɪɚɧɫɩɨɪɬɚ ɢ ɤɨɦɦɭɧɢɤɚɰɢɣ ɡɨɧɵ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
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 Ɉɥɟɤɦɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ Ⱦɟɦɢɧɢɤɚɧɫɤɨɝɨ 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 ɨɬ 01.07.1985 № 3907-85 «ɋɚɧɢɬɚɪɧɵɟ 
ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ» ɜ 
ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

 − ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ ɢ ɦɭɫɨɪɚ;  
− ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ;  
− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ;  



110 
 

− ɡɚɫɵɩɤɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɭɝɥɭɛɥɟɧɢɣ ɢ ɬɚɦɩɨɧɚɠ ɫɤɜɚɠɢɧ. 
 Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɫɚɧɢɬɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɜɯɨɞɢɬ ɨɱɢɫɬɤɚ ɥɨɠɚ ɨɬ 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
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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 ɞɜɭɪɟɬɢ 
ɨɫɧɨɜɧɨɣ ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ 
ɦɟɧɟɟ 5% ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ 
ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2 ɦ. 

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. 

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

 
8.1.4 Ɉɬɯɨɞɵ. Ɉɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 

ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 8 22 201 01 21 5. 
ܯ  = 𝑁∙௤ଵ଴଴% ∙ ߩ = ଼଴ଶ଻ଷ଴,ଷ∙ଵ,଼ଵ଴଴% ∙ ʹ,ͷ = ͵͸ͳʹʹ ˕,  (8.1) 

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

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  = ܰ ∙ %ͳͲͲݍ ∙ ߩ = ͳ͵Ͳ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,͸ ˕, (8.1) 

 
ɝɞɟ ܰ- ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (130 ɬ), ݍ- ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (ݍ 
 (ɬ/ɦ3 2,0= ߩ) ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 -ߩ ,(1,0%=

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 36122 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,6 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. 

 
8.1.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 

ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ 
 
ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱦɟɦɢɧɢɤɚɧɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
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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 Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

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

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

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

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 29 ɨɬ Ƚɗɋ ɧɚɯɨɞɢɬɫɹ ɧɚɫɟɥɟɧɧɵɣ ɩɭɧɤɬ 

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

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

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) 
ɩɢɬɶɟɜɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɝɨɪɨɞɚ Ɉɥɟɤɦɢɧɫɤ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ 
ɨɛɴɟɤɬɨɜ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 
2.1.4.1110-02: 

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

- ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ; 
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9 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɨɯɪɚɧɚ ɬɪɭɞɚ 
 
ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ ɹɜɥɹɸɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ 
ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, 
ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ», 
ɬɪɟɛɨɜɚɧɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, 
ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ 
ɩɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɩɨɪɹɞɨɤ, ɫɨɞɟɪɠɚɧɢɟ ɫɨɫɬɚɜɥɟɧɢɹ ɞɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɛɹɡɚɬɟɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹɯ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɢɥɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ.   

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ ɫɨɛɫɬɜɟɧɧɢɤɟ 
Ƚɗɋ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɚɩɩɚɪɚɬɵ, ɤɨɬɨɪɵɟ 
ɨɬɫɥɟɠɢɜɚɸɬ ɢɡɦɟɧɟɧɢɟ ɜ ɫɨɫɬɨɹɧɢɢ ɩɥɨɬɢɧɵ. 

 
9.1 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 ɧɨɪɦɚɦ: 

 ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
  ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 

ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 
 Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; 
  Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɊɎ; 
  Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɫɨɨɪɭɠɟɧɢɣ; 
 ɫɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ;  
 ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ; 
  ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ 

ɫɟɬɟɣ; 
  ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ 

ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊɎ ɢ ɢɧɵɦ 
ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ. 

Ɉɬɫɬɭɩɥɟɧɢɹ ɨɬ ɬɪɟɛɨɜɚɧɢɣ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɩɪɚɜɢɥ ɤɚɤ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɞɟɣɫɬɜɭɸɳɟɝɨ, ɬɚɤ ɢ ɜɧɨɜɶ ɜɜɨɞɢɦɨɝɨ ɢɥɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɜɜɟɞɟɧɢɹ ɧɨɜɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɚɤɬɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɞɚɱɚɦɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɣ Ƚɗɋ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɩɪɢёɦɚɦ ɪɚɛɨɬ, ɩɪɢёɦɚɦ 
ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɩɪɢ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɹɯ, ɜɵɹɜɥɟɧɢɟ ɢ ɭɫɬɪɚɧɟɧɢɟ 
ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ, ɩɨɜɵɲɟɧɢɟ ɤɭɥɶɬɭɪɵ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɪɚɛɨɬɤɚ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ, ɚ ɬɚɤɠɟ ɫɧɢɠɟɧɢɸ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

ɇɚ Ƚɗɋ ɨɪɝɚɧɢɡɚɰɢɸ ɪɚɛɨɬɵ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɭɤɨɜɨɞɢɬɟɥɶ ɨɪɝɚɧɢɡɚɰɢɢ, ɪɭɤɨɜɨɞɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɱɚɫɬɤɨɜ. ɇɚɡɜɚɧɧɵɟ ɥɢɰɚ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɜɨɢɦɢ 
ɞɨɥɠɧɨɫɬɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, ɨɛɹɡɚɧɵ ɨɛɟɫɩɟɱɢɬɶ ɩɪɨɜɟɞɟɧɢɟ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɨɡɞɚɧɢɸ ɛɟɡɨɩɚɫɧɵɯ 
ɭɫɥɨɜɢɣ ɬɪɭɞɚ, ɢɧɫɬɪɭɤɬɚɠ ɢ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɪɚɛɨɬɵ 
ɢ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ. 

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ 
ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɨɝɧɟɜɵɯ ɪɚɛɨɬ, ɩɪɨɣɬɢ 
ɩɪɨɜɟɪɤɭ ɡɧɚɧɢɣ ɢ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, 
ɢ ɛɵɬɶ 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; 

 ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ 
ɪɚɛɨɬɟ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɭɧɤɬɚ 5.14 ɉɪɚɜɢɥ; 

 ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
 ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
 ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, 

ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ. 
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ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ 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. 
 

9.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞёɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ 
ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ 
ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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

Ɋɭɤɨɜɨɞɢɬɟɥɢ ɨɬɞɟɥɨɜ, ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ: 

 ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɡɪɚɛɨɬɤɭ ɩɥɚɧɨɜ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ 
ɫɥɭɱɚɣ ɩɨɠɚɪɚ; 

 ɨɛɟɫɩɟɱɢɬɶ ɫɨɛɥɸɞɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, 
ɬɪɟɛɨɜɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɢɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ; 

 ɡɧɚɬɶ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ ɡɞɚɧɢɣ, ɫɨɨɪɭɠɟɧɢɣ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɯɪɚɧɢɦɵɯ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɢ ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɜɟɳɟɫɬɜ, ɢ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɟ ɯɪɚɧɟɧɢɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɩɪɢɦɟɧɟɧɢɟ 
ɩɨɠɚɪɨɜɡɪɵɜɨɨɩɚɫɬɧɵɯ ɜɟɳɟɫɬɜ; 

 ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɧɟɦɟɞɥɟɧɧɨ ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

 ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧёɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

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

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

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

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

 ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ 

ɢɧɫɬɪɭɤɬɚɠɢ, ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
 ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
 ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 
 ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫёɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

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

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ 
ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

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

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

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

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

 
9.2.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ 
 
1) Ʉ ɤɚɛɟɥɶɧɨɦɭ ɯɨɡɹɣɫɬɜɭ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ ɨɬɧɨɫɹɬɫɹ ɜɫɟ 

ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ (ɷɬɚɠɢ, ɬɨɧɧɟɥɢ, ɲɚɯɬɵ, ɤɚɧɚɥɵ, ɝɚɥɟɪɟɢ, ɷɫɬɚɤɚɞɵ), ɚ 
ɬɚɤɠɟ ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɡɚɤɪɵɬɵɟ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɪɨɛɚ ɢɥɢ 
ɨɬɤɪɵɬɨ ɩɪɨɥɨɠɟɧɧɵɟ ɩɨ ɫɩɟɰɢɚɥɶɧɵɦ ɤɚɛɟɥɶɧɵɦ ɤɨɧɫɬɪɭɤɰɢɹɦ. ɉɪɢɤɚɡɨɦ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɩɪɟɞɩɪɢɹɬɢɹ ɤɚɛɟɥɶɧɨɟ ɯɨɡɹɣɫɬɜɨ ɰɟɥɢɤɨɦ ɢɥɢ ɩɨ ɭɱɚɫɬɤɚɦ 
ɞɨɥɠɧɨ ɛɵɬɶ ɡɚɤɪɟɩɥɟɧɨ ɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɰɟɯɚɦɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɚɞɟɠɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɢ ɩɪɨɜɟɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɵɯ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

2) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɪɟɝɭɥɹɪɧɨ ɨɫɦɚɬɪɢɜɚɬɶɫɹ ɩɨ 
ɝɪɚɮɢɤɭ, ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɧɚɱɚɥɶɧɢɤɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ. 95 ɉɪɢ 
ɨɛɧɚɪɭɠɟɧɢɢ ɧɚɪɭɲɟɧɢɣ ɦɟɫɬ ɭɩɥɨɬɧɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ, ɩɪɨɯɨɞɹɳɢɯ ɱɟɪɟɡ 
ɩɟɪɟɝɨɪɨɞɤɢ, ɩɟɪɟɤɪɵɬɢɹ, ɞɪɭɝɢɟ ɫɬɪɨɢɬɟɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɧɟɦɟɞɥɟɧɧɨ 
ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɤ ɢɯ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ. 

3) Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɱɢɫɬɨɬɟ. Ɂɚɩɪɟɳɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨ ɤɚɤɢɯ-ɥɢɛɨ ɤɥɚɞɨɜɵɯ, ɦɚɫɬɟɪɫɤɢɯ, ɚ ɬɚɤɠɟ ɯɪɚɧɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɚɛɟɥɶɧɵɯ ɢɡɞɟɥɢɣ. 

4) ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɩɨɩɚɞɚɧɢɹ ɜ ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɜɨɞɵ ɢ ɩɚɪɚ, 
ɦɚɫɥɚ, ɦɚɡɭɬɚ ɢɥɢ ɞɪɭɝɢɯ ɝɨɪɸɱɢɯ ɠɢɞɤɨɫɬɟɣ (ɚ ɬɚɤɠɟ ɢɯ ɜɨɞɧɵɯ ɷɦɭɥɶɫɢɣ) 
ɧɟɦɟɞɥɟɧɧɨ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɦɟɪɵ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢɯ ɩɨɫɬɭɩɥɟɧɢɹ. 

5) ȼɫɟ ɤɚɛɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɩɨɦɟɳɟɧɢɹɦ, ɧɟ 
ɨɛɫɥɭɠɢɜɚɟɦɵɦ ɩɨɫɬɨɹɧɧɨ ɩɟɪɫɨɧɚɥɨɦ, ɩɨɷɬɨɦɭ ɨɧɢ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɞɨɩɭɫɤ ɥɢɰ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢɥɢ ɪɚɛɨɬɵ 
ɜ ɧɢɯ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɧɚɱɚɥɶɧɢɤɨɦ ɫɦɟɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

6) ȼ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɟ ɪɟɠɟ, ɱɟɦ ɱɟɪɟɡ 50 ɦ ɞɨɥɠɧɵ ɛɵɬɶ 
ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɇɚ ɞɜɟɪɹɯ ɫɟɤɰɢɨɧɧɵɯ 
ɩɟɪɟɝɨɪɨɞɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɧɟɫɟɧɵ ɭɤɚɡɚɬɟɥɢ (ɫɯɟɦɚ) ɞɜɢɠɟɧɢɹ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɜɵɯɨɞɚ. ɍ ɜɵɯɨɞɧɵɯ ɥɸɤɨɜ ɢɡ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɥɟɫɬɧɢɰɵ ɬɚɤ, ɱɬɨɛɵ ɨɧɢ ɧɟ ɦɟɲɚɥɢ ɩɪɨɯɨɞɭ ɩɨ ɬɨɧɧɟɥɸ. 
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7) Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
ɞɨɥɠɧɵ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɪɚɜɢɥ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. Ɋɟɦɨɧɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 
ɫɬɚɰɢɨɧɚɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɟɧ 
ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

8) Ƚɢɞɪɨɢɡɨɥɹɰɢɹ ɢ ɞɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɨɬɜɨɞ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɭɸ ɨɬɤɚɱɤɭ ɜɨɞɵ, ɞɨɥɠɧɵ ɛɵɬɶ ɜ 
ɢɫɩɪɚɜɧɨɦ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

9) ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɟɪɟɝɪɟɜ ɢɯ ɜɵɲɟ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦ ɨɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɢɫɬɨɱɧɢɤɨɜ ɧɚɝɪɟɜɚ. 

10) ȼ ɩɨɦɟɳɟɧɢɹɯ Ⱥɋɍ Ɍɉ, ɳɢɬɨɜ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɪɭɝɢɯ ɫ ɩɚɪɤɟɬɧɵɦɢ 
ɩɨɥɚɦɢ ɞɟɪɟɜɹɧɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɫɧɢɡɭ ɡɚɳɢɳɚɬɶɫɹ ɚɫɛɟɫɬɨɦ ɢ ɨɛɢɜɚɬɶɫɹ 
ɠɟɫɬɶɸ ɢɥɢ ɞɪɭɝɢɦ ɨɝɧɟɡɚɳɢɬɧɵɦ ɦɚɬɟɪɢɚɥɨɦ. ɋɴɟɦɧɵɟ ɧɟɫɝɨɪɚɟɦɵɟ ɩɥɢɬɵ ɢ 
ɰɟɥɶɧɵɟ ɳɢɬɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢɯ ɩɨɞɴɟɦɚ 
ɜɪɭɱɧɭɸ. 
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10 ɋɬɚɧɞɚɪɬ ɆɗɄ-61850 Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɜ ɱɚɫɬɢ ɊɁȺ 
 
10.1 Ɉɛɳɢɟ ɞɚɧɧɵɟ 
 
ɆɗɄ 61850 ɹɜɥɹɟɬɫɹ ɨɛɴɟɤɬɧɨ-ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ ɩɪɨɬɨɤɨɥɨɦ, 

ɮɨɤɭɫɢɪɨɜɚɧɧɵɦ ɧɚ ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɩɨɞɫɬɚɧɰɢɣ, ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɪɚɫɲɢɪɹɟɬ 
ɜɨɡɦɨɠɧɨɫɬɢ ɩɪɟɞɲɟɫɬɜɭɸɳɢɯ ɫɬɚɧɞɚɪɬɨɜ ɆɗɄ. ɂɡ-ɡɚ ɫɥɨɠɧɨɫɬɢ 
ɩɪɨɝɪɚɦɦɧɨɣ ɪɟɚɥɢɡɚɰɢɢ ɆɗɄ 61850, ɱɬɨ ɜɤɥɸɱɚɟɬ ɪɟɚɥɢɡɚɰɢɸ ɰɟɥɨɝɨ ɪɹɞɚ 
ɫɬɚɧɞɚɪɬɨɜ ɩɨ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ (MMS ISO 9506, ɫɬɟɤɚ ɩɪɨɬɨɤɨɥɨɜ ISO, GOOSE 
ɢ GSSE), ɧɚ ɪɵɧɤɟ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɭɸɬ ɧɚɞɟɠɧɵɟ ɝɨɬɨɜɵɟ ɪɟɲɟɧɢɹ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɩɪɢɧɢɦɚɬɶ ɞɚɧɧɵɟ ɫ ɭɫɬɪɨɣɫɬɜ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɯ 61850. 

ɆɗɄ-61850 ɡɚɞɭɦɵɜɚɥɫɹ ɤɚɤ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɫɬɚɧɞɚɪɬ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ 
ɭɩɨɪɹɞɨɱɢɬɶ ɪɚɡɪɨɡɧɟɧɧɵɟ ɪɟɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɭɫɬɪɨɣɫɬɜ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɩɨɞɫɬɚɧɰɢɹɯ. 

ɋɬɚɧɞɚɪɬ ɩɨɥɭɱɢɥɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɫɥɨɠɧɵɦ ɢɦɟɧɧɨ ɢɡ-ɡɚ ɫɜɨɟɣ 
ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɢ. Ɉɧ ɨɩɢɫɵɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɤɚɤ ɩɟɪɟɞɚɸɬɫɹ ɞɚɧɧɵɟ, ɧɨ ɢ 
ɡɚɤɪɟɩɥɹɟɬ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɩɢɫɚɧɢɸ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ, 
ɧɚɱɢɧɚɹ ɨɬ ɭɪɨɜɧɹ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ, ɡɚɤɚɧɱɢɜɚɹ ɤɨɧɮɢɝɭɪɚɰɢɟɣ ɨɬɞɟɥɶɧɨɝɨ 
ɬɟɪɦɢɧɚɥɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ (ɊɁȺ). ɋɨɝɥɚɫɧɨ ɷɬɢɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɫɢɫɬɟɦɚ ɨɩɢɫɵɜɚɟɬɫɹ ɜ ɩɨɧɹɬɧɨɣ ɢ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɨɣ ɮɨɪɦɟ. ȼɫɹ ɢɧɮɨɪɦɚɰɢɹ 
ɨ ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɯɪɚɧɢɬɫɹ ɜ ɮɚɣɥɚɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɮɨɪɦɚɬɚ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɬɨɦɭ, ɱɬɨ ɪɚɡɪɚɛɨɬɤɚ ɫɢɫɬɟɦ ɧɚ ɛɚɡɟ 61850 ɩɪɨɫɬɚ ɢ ɩɨɧɹɬɧɚ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɜ ɫɬɚɧɞɚɪɬɟ ɩɪɨɩɢɫɚɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ 
ɫɨɜɦɟɫɬɢɦɨɫɬɢ, ɩɨ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɢ ɬ. ɞ. 

Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɫɬɚɧɞɚɪɬɚ ɩɨɫɜɹɳɟɧɚ ɩɪɨɬɨɤɨɥɚɦ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ — 
MMS ɢ GOOSE. 

 
10.2 ɉɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɩɨ ɫɬɚɧɞɚɪɬɭ ɆɗɄ61850 
 
ɋɨɝɥɚɫɧɨ 61850 ɭɫɬɪɨɣɫɬɜɚ ɊɁȺ ɨɛɴɟɞɢɧɟɧɵ ɲɢɧɨɣ, ɩɨ ɤɨɬɨɪɨɣ ɫɚɦɢ 

ɭɫɬɪɨɣɫɬɜɚ ɨɛɦɟɧɢɜɚɸɬɫɹ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɩɟɪɟɞɚɸɬ ɷɬɢ ɞɚɧɧɵɟ ɧɚ 
ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ. Ɍɚɤɚɹ ɚɪɯɢɬɟɤɬɭɪɚ ɭɞɨɛɧɚ ɬɟɦ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɲɢɧɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɦɟɞɧɵɯ ɩɪɨɜɨɞɨɜ, 
ɱɬɨ ɭɩɪɨɳɚɟɬ ɧɚɫɬɪɨɣɤɭ, ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫɢɫɬɟɦɵ. 

Ⱦɚɧɧɵɟ ɨɬ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɨ ɫɬɚɧɰɢɨɧɧɨɣ ɲɢɧɟ ɦɨɝɭɬ 
ɩɟɪɟɞɚɜɚɬɶɫɹ ɧɚ ɜɟɪɯɧɢɣ ɭɪɨɜɟɧɶ ɨɩɟɪɚɬɨɪɭ, ɤɪɨɦɟ ɬɨɝɨ, ɭ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ 
ɨɪɝɚɧɨɜ, ɢɦɟɸɳɢɯ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɭɪɨɜɟɧɶ ɞɨɫɬɭɩɚ, ɟɫɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɨɥɭɱɚɬɶ ɨɩɟɪɚɬɢɜɧɵɟ ɞɚɧɧɵɟ ɫ ɥɸɛɨɣ ɩɨɞɫɬɚɧɰɢɢ ɢ ɫ ɥɸɛɨɝɨ ɬɟɪɦɢɧɚɥɚ ɊɁȺ. 
ɗɬɚ ɢɧɮɨɪɦɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɞɟɹɬɟɥɶɧɨɫɬɶ ɩɨɞɱɢɧɟɧɧɵɯ ɫɥɭɠɛ, 
ɱɬɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɜ ɰɟɥɨɦ. ȼɨɡɦɨɠɧɨɫɬɶ 
ɬɚɤɨɝɨ ɝɢɛɤɨɝɨ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɩɨɬɨɤɨɜ ɩɨɹɜɢɥɚɫɶ, 
ɛɥɚɝɨɞɚɪɹ ɬɨɣ ɱɚɫɬɢ ɫɬɚɧɞɚɪɬɚ, ɤɨɬɨɪɚɹ ɩɨɫɜɹɳɟɧɚ ɩɟɪɟɞɚɱɟ ɞɚɧɧɵɯ. 

Ɉɫɧɨɜɧɵɦɢ ɩɪɨɬɨɤɨɥɚɦɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɆɗɄ-
61850, ɹɜɥɹɸɬɫɹ ɩɪɨɬɨɤɨɥɵ MMS ɢ GOOSE. 
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MMS ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨɬ ɬɟɪɦɢɧɚɥɨɜ ɊɁȺ ɜ SCADA 
ɫɢɫɬɟɦɭ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɜɢɡɭɚɥɢɡɚɰɢɢ, ɚ GOOSE — ɞɥɹ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ 
ɦɟɠɞɭ ɬɟɪɦɢɧɚɥɚɦɢ. 

ȼɚɠɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɬɨɤɨɥɨɜ ɹɜɥɹɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɞɨɫɬɚɜɤɚ 
ɫɨɨɛɳɟɧɢɣ, ɚ ɫɤɨɪɨɫɬɶ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɭ ɆɆS ɢ GOOSE ɜɵɲɟ, ɱɟɦ ɭ ɞɪɭɝɢɯ 
ɩɪɨɬɨɤɨɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɬɚɤɢɯ ɤɚɤ, ɧɚɩɪɢɦɟɪ, Modbus. 

ȼɡɚɢɦɨɡɚɦɟɧɹɟɦɨɫɬɶ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɢɫɬɟɦɵ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ 
ɫɱɟɬ ɫɬɚɧɞɚɪɬɢɡɚɰɢɢ ɩɪɨɬɨɤɨɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ, ɚ ɬɚɤɠɟ ɡɚ ɫɱɟɬ ɠɟɫɬɤɢɯ 
ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɫɨɜɦɟɫɬɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɢɫɬɟɦɵ, ɩɨɫɬɪɨɟɧɧɵɟ ɧɚ 61850, ɩɪɨɳɟ ɨɛɫɥɭɠɢɜɚɬɶ ɢɡ-ɡɚ ɭɦɟɧɶɲɟɧɢɹ 
ɤɨɥɢɱɟɫɬɜɚ ɤɚɛɟɥɶɧɵɯ ɥɢɧɢɣ ɫɜɹɡɢ, ɱɬɨ ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ 
ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦɵ ɜ ɰɟɥɨɦ. 

Ⱥɪɯɢɬɟɤɬɭɪɚ ɫɢɫɬɟɦɵ ɢɧɬɭɢɬɢɜɧɨ ɩɨɧɹɬɧɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɪɚɛɨɬɱɢɤɢ ɢ 
ɢɧɬɟɝɪɚɬɨɪɵ ɬɪɚɬɹɬ ɦɟɧɶɲɟ ɜɪɟɦɟɧɢ ɧɚ ɩɨɧɢɦɚɧɢɟ ɚɪɯɢɬɟɤɬɭɪɵ ɤɨɧɤɪɟɬɧɨɝɨ 
ɨɛɴɟɤɬɚ ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬɫɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 
ɢɧɬɟɝɪɚɰɢɢ. 

 
10.3 Ⱥɪɯɢɬɟɤɬɭɪɚ ɩɨɞɫɬɚɧɰɢɢ ɩɨ ɆɗɄ 61850  
 
ɆɗɄ 61850 ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɬɚɧɞɚɪɬ ɩɨ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɩɨɞɫɬɚɧɰɢɣ. 

Ɉɧ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɷɬɚɥɨɧɧɨɣ ɚɪɯɢɬɟɤɬɭɪɵ ɞɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
Ɍɟɯɧɢɱɟɫɤɨɝɨ ɤɨɦɢɬɟɬɚ 57 (TC57). Ɇɟɠɞɭɧɚɪɨɞɧɨɣ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ 
ɤɨɦɢɫɫɢɢ (ɆɗɄ). ɋɬɚɧɞɚɪɬ ɆɗɄ 61850 ɩɨɞɪɚɡɞɟɥɹɟɬ ɪɚɛɨɬɭ ɩɨɞɫɬɚɧɰɢɢ ɧɚ ɬɪɢ 
ɨɬɞɟɥɶɧɵɯ ɭɪɨɜɧɹ ɢ ɞɜɚ ɤɚɧɚɥɚ ɫɜɹɡɢ, ɤɚɤ ɷɬɨ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 10.1.  

 

 
Ɋɢɫɭɧɨɤ 10.1 - ɍɪɨɜɧɢ ɢ ɥɨɝɢɱɟɫɤɢɟ ɢɧɬɟɪɮɟɣɫɵ ɜ ɫɢɫɬɟɦɚɯ ɚɜɬɨɦɚɬɢɡɚɰɢɢ 

ɩɨɞɫɬɚɧɰɢɢ 
 
ɍɪɨɜɟɧɶ ɩɪɨɰɟɫɫɚ: ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɬɚɤɢɟ ɭɫɬɪɨɣɫɬɜɚ, ɤɚɤ ɚɜɬɨɦɚɬɵ 

ɡɚɳɢɬɵ ɰɟɩɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɫɛɨɪɚ ɞɚɧɧɵɯ, ɢɫɩɨɥɶɡɭɟɦɨɟ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɬɨɤɚ, ɧɚɩɪɹɠɟɧɢɹ ɢ ɞɪɭɝɢɯ ɩɚɪɚɦɟɬɪɨɜ ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɩɨɞɫɬɚɧɰɢɢ.  
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ɍɪɨɜɟɧɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ: ɍɪɨɜɟɧɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɂɗɍ, 
ɤɨɬɨɪɵɟ ɫɱɢɬɵɜɚɸɬ ɢɡɦɟɪɟɧɢɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɭɪɨɜɧɟ. ɂɗɍ ɦɨɝɭɬ 
ɩɪɢɧɢɦɚɬɶ ɥɨɤɚɥɶɧɵɟ ɪɟɲɟɧɢɹ ɭɩɪɚɜɥɟɧɢɹ, ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɧɚ ɞɪɭɝɢɟ ɂɗɍ 
ɢɥɢ ɨɬɩɪɚɜɥɹɬɶ ɞɚɧɧɵɟ ɜ SCADA-ɫɢɫɬɟɦɭ ɩɨɞɫɬɚɧɰɢɢ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ 
ɨɛɪɚɛɨɬɤɢ ɢ ɦɨɧɢɬɨɪɢɧɝɚ.  

Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɣ ɭɪɨɜɟɧɶ: ɇɚ ɷɬɨɦ ɭɪɨɜɧɟ ɧɚɯɨɞɹɬɫɹ SCADAɫɟɪɜɟɪɵ ɢ 
ɨɩɟɪɚɬɨɪɫɤɢɟ ɩɚɧɟɥɢ, ɚ ɬɚɤɠɟ ɥɸɞɢ-ɨɩɟɪɚɬɨɪɵ (ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɤɨɬɨɪɵɟ 
ɩɪɨɜɨɞɹɬ ɦɨɧɢɬɨɪɢɧɝ ɫɬɚɬɭɫɚ ɩɨɞɫɬɚɧɰɢɢ.  

ɒɢɧɚ ɩɪɨɰɟɫɫɚ: ɒɢɧɚ ɩɪɨɰɟɫɫɚ ɨɛɪɚɛɚɬɵɜɚɟɬ ɫɨɨɛɳɟɧɢɹ ɦɟɠɞɭ ɭɪɨɜɧɟɦ 
ɩɪɨɰɟɫɫɚ ɢ ɭɪɨɜɧɟɦ ɹɱɟɣɤɢ. ɒɢɧɚ ɫɬɚɧɰɢɢ: ɒɢɧɚ ɫɬɚɧɰɢɢ ɡɚɧɢɦɚɟɬɫɹ 
ɨɛɪɚɛɨɬɤɨɣ ɨɛɦɟɧɚ ɞɚɧɧɵɦɢ ɦɟɠɞɭ ɭɪɨɜɧɟɦ ɹɱɟɣɤɢ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɦ 
ɭɪɨɜɧɟɦ. 

Ⱦɚɬɱɢɤɢ ɫɛɨɪɚ ɢɧɮɨɪɦɚɰɢɢ ɧɚ ɭɪɨɜɧɟ ɩɪɨɰɟɫɫɚ ɩɟɪɟɞɚɸɬ ɞɚɧɧɵɟ ɨ 
ɡɧɚɱɟɧɢɹɯ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɭɪɨɜɟɧɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɝɞɟ ɢɯ ɨɛɪɚɛɚɬɵɜɚɸɬ 
ɭɫɬɪɨɣɫɬɜɚ ɦɨɧɢɬɨɪɢɧɝɚ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɩɪɨɜɟɪɤɢ ɡɧɚɱɟɧɢɣ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ 
ɨɲɢɛɤɢ ɩɨɞɚɟɬɫɹ ɫɢɝɧɚɥ ɜ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɢ 
ɩɨɦɨɳɢ ɮɭɧɤɰɢɢ ɡɚɳɢɬɵ ɨɬɩɪɚɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɧɚ ɭɪɨɜɟɧɶ ɫɬɚɧɰɢɢ. ɑɟɪɟɡ 
ɮɭɧɤɰɢɢ ɭɩɪɚɜɥɟɧɢɹ ȺɊɆ ɫɨɨɛɳɚɟɬ ɧɚ ɭɪɨɜɟɧɶ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜ ɭɫɬɪɨɣɫɬɜɚ 
ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɚɥɟɟ ɧɚ ɭɪɨɜɟɧɶ ɩɪɨɰɟɫɫɚ ɤɨɦɚɧɞɭ, ɧɚɩɪɢɦɟɪ, «ɜɵɤɥɸɱɢɬɶ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɚɩɩɚɪɚɬɵ». 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɹɡɚɬɟɥɶɧɨ ɞɨɥɠɧɵ ɛɵɬɶ ɭɱɬɟɧɵ ɬɚɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɩɨɥɧɨɝɨ ɜɪɟɦɟɧɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɩɨ ɫɟɬɢ ɤɚɤ: 

 ɜɪɟɦɹ ɤɨɞɢɪɨɜɚɧɢɹ ɩɨɫɬɭɩɢɜɲɟɝɨ ɫɢɝɧɚɥɚ ɨɬ ɭɪɨɜɧɹ ɩɪɨɰɟɫɫɚ; 
 ɜɪɟɦɹ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɩɨ ɫɟɬɢ ɫɜɹɡɢ; 
 ɜɪɟɦɹ ɞɟɤɨɞɢɪɨɜɚɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɢ ɢɯ ɩɟɪɟɞɚɱɢ ɜ ɞɪɭɝɢɟ 

ɭɫɬɪɨɣɫɬɜɚ. 
  

10.4 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ  
 
ɉɪɨɬɨɤɨɥɵ ɩɟɪɟɞɚɱɢ, ɨɬɜɟɱɚɸɳɢɟ ɡɚ ɩɟɪɟɞɚɱɭ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 

ɬɢɩɚ, ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɚɫɩɟɤɬɨɜ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61850. 
Ⱥɛɫɬɪɚɤɬɧɵɟ ɦɨɞɟɥɢ ɞɚɧɧɵɯ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɜ ɆɗɄ 61850, ɦɨɝɭɬ ɛɵɬɶ 
ɫɨɨɬɧɟɫɟɧɵ ɫ ɪɹɞɨɦ ɩɪɨɬɨɤɨɥɨɜ:  

 MMS: Ⱦɚɧɧɵɣ ɩɪɨɬɨɤɨɥ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ ɨ 
ɫɬɚɬɭɫɟ ɩɨɞɫɬɚɧɰɢɢ ɜ ɰɟɥɹɯ ɦɨɧɢɬɨɪɢɧɝɚ. 

 GOOSE: Ⱦɚɧɧɵɣ ɩɪɨɬɨɤɨɥ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɤɪɢɬɢɱɟɫɤɢ 
ɜɚɠɧɵɟ ɞɚɧɧɵɟ, ɧɚɩɪ. ɭɩɪɚɜɥɹɸɳɢɟ ɢɥɢ ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɫɢɝɧɚɥɵ.  

 SMV: ɗɬɨɬ ɩɪɨɬɨɤɨɥ ɩɨɡɜɨɥɹɟɬ ɩɟɪɟɞɚɜɚɬɶ ɞɚɧɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɯ 
ɫɢɫɬɟɦ ɨ ɡɧɚɱɟɧɢɢ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. ɗɬɢ ɩɪɨɬɨɤɨɥɵ ɦɨɝɭɬ ɩɟɪɟɞɚɜɚɬɶɫɹ ɩɨ 
ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɦ ɫɟɬɹɦ ɧɚ ɛɚɡɟ ɩɪɨɬɨɤɨɥɨɜ TCP/IP ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ 
ɛɵɫɬɪɨɝɨ ɜɪɟɦɟɧɢ ɨɬɤɥɢɤɚ. 

ɋɤɨɪɨɫɬɶ ɨɛɦɟɧɚ ɢɧɮɨɪɦɚɰɢɟɣ ɩɨɜɵɲɚɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɨɪɹɞɤɨɜ 
ɛɥɚɝɨɞɚɪɹ ɩɟɪɟɯɨɞɭ ɨɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɢɧɬɟɪɮɟɣɫɨɜ ɫɨ ɫɤɨɪɨɫɬɶɸ ɧɟ ɛɨɥɟɟ 
0,0192 Ɇɛɢɬ/ɫ ɤ Ethernet ɫɨ ɫɤɨɪɨɫɬɶɸ 100 Ɇɛɢɬ/ɫ. Ɂɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɳɚɟɬɫɹ 
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ɜɪɟɦɹ ɫɱɢɬɵɜɚɧɢɹ ɚɜɚɪɢɣɧɵɯ ɨɫɰɢɥɥɨɝɪɚɦɦ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɤɨɪɹɟɬ ɢ 
ɭɩɪɨɳɚɟɬ ɪɚɡɛɨɪ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ 

 
10.5 ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɞɚɪɬɚ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 
 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɬɚɧɞɚɪɬɚ ɆɗɄ 61850 ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ 

ɫɬɚɧɞɚɪɬ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɎɋɄ ȿɗɋ» ɋɌɈ 56947007-29.240.10.256-2018 
«Ɍɟɯɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɦ ɫɪɟɞɫɬɜɚɦ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɐɉɋ» 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
1. Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. 
Ⱦɥɹ ɲɤɚɮɨɜ ɐɉɋ ɧɚɪɭɠɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ (ɒɉȺɋ, ɒɉȾɋ, ɗɌɌ, ɗɌɇ), 

ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ 1 ɩɨ ȽɈɋɌ 15150, ɬɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 
ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɜ ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 10.1. 

 
Ɍɚɛɥɢɰɚ 10.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɜ 
ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 
1 2 

Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɩɨ ȽɈɋɌ 
15150 

ɍɏɅ; Ɉ 

ȼɟɪɯɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, °C 

- ɢɫɩɨɥɧɟɧɢɟ ɍɏɅ 1 
- ɢɫɩɨɥɧɟɧɢɟ Ɉ 1 

 
 

+ 45 
+ 60 

ɇɢɠɧɟɟ ɩɪɟɞɟɥɶɧɨɟ ɪɚɛɨɱɟɟ ɡɧɚɱɟɧɢɟ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ, °C 

- 70 

. ȼɟɪɯɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ - ɢɫɩɨɥɧɟɧɢɟ ɍɏɅ 1 

- ɢɫɩɨɥɧɟɧɢɟ Ɉ 1 

 
100 % ɩɪɢ 25 ° 

C 100 % ɩɪɢ 35 °C 
 
2. Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. 

Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɐɉɋ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɜ 
ɩɪɨɰɟɫɫɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɨɝɥɚɫɧɨ 
ȽɈɋɌ 17516.1 ɩɪɢɜɟɞɟɧɵ ɜ Ɍɚɛɥɢɰɟ 10.2. 
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Ɍɚɛɥɢɰɚ 10.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɦɟɯɚɧɢɱɟɫɤɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

ɞɥɹ ɭɫɬɪɨɣɫɬɜ,  
ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜɛɥɢɡɢ ɄȺ 

ɞɥɹ ɭɫɬɪɨɣɫɬɜ,  
ɪɚɫɩɨɥɨɠɟɧɧɵɯ 

ɜ Ɉɉɍ 

ɞɥɹ ɭɫɬɪɨɣɫɬɜ,  
ɜɫɬɪɚɢɜɚɟɦɵɯ 

ɜ ɋɗɌɈ 
1 2 3 4 
1. Ƚɪɭɩɩɚ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ Ɇ43 Ɇ40 Ɇ7 
2. ɋɢɧɭɫɨɢɞɚɥɶɧɚɹ ɜɢɛɪɚɰɢɹ, ɞɢɚɩɚɡɨɧ 
ɱɚɫɬɨɬ, Ƚɰ/ɦɚɤɫɢɦɚɥɶɧɚɹ ɚɦɩɥɢɬɭɞɚ 
ɭɫɤɨɪɟɧɢɹ, ɦɫ 

1,0-100/10 0,5-100/2,5 0,5-100/10 

3. ɍɞɚɪɵ ɨɞɢɧɨɱɧɨɝɨ ɞɟɣɫɬɜɢɹ, 
ɩɢɤɨɜɨɟ ɭɞɚɪɧɨɟ ɭɫɤɨɪɟɧɢɟ, 
ɦ/ɫ2/ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɭɞɚɪɧɨɝɨ 
ɭɫɤɨɪɟɧɢɹ, ɦɫ 

100/2-20 30/2-20 - 

4. ɍɞɚɪɵ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɞɟɣɫɬɜɢɹ, 
ɩɢɤɨɜɨɟ ɭɞɚɪɧɨɟ ɭɫɤɨɪɟɧɢɟ, 
ɦ/ɫ2/ɞɥɢɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɭɞɚɪɧɨɝɨ 
ɭɫɤɨɪɟɧɢɹ, ɦɫ 

- - 30/2-20 

5. ɋɟɣɫɦɨɫɬɨɣɤɨɫɬɶ, ɛɚɥɥɨɜ, ɧɟ ɯɭɠɟ 
ɩɪɢ ɭɪɨɜɧɟ ɭɫɬɚɧɨɜɤɢ ɧɚɞ ɧɭɥɟɜɨɣ 
ɨɬɦɟɬɤɨɣ, ɦ 

9 
 

0-10 
 
3. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ. 
 ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɧɨɜɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɦɟɠɞɭ ɧɟɡɚɜɢɫɢɦɵɦɢ 

ɰɟɩɹɦɢ ɢ ɤɚɠɞɨɣ ɧɟɡɚɜɢɫɢɦɨɣ ɰɟɩɶɸ ɢ ɤɨɪɩɭɫɨɦ, ɩɪɢ ɩɨɫɬɨɹɧɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 
500 ȼ ɞɨɥɠɧɨ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 100 Ɇɨɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ IEC 60255-5. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɫɨɜɦɟɫɬɢɦɨɫɬɢ. 
ɍɫɬɪɨɣɫɬɜɚ ɭɪɨɜɧɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɧɚ ɐɉɋ ɦɨɝɭɬ ɢɦɟɬɶ 

ɫɥɟɞɭɸɳɢɟ ɩɨɪɬɵ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɦɟɯ: ɤɨɪɩɭɫɚ, ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɫɨɟɞɢɧɟɧɢɹ ɫ 
ɜɵɫɨɤɨɜɨɥɶɬɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɩɨɥɟɜɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ 
ɡɚɡɟɦɥɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɚ ɭɪɨɜɧɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɰɟɫɫɚ ɧɚ ɐɉɋ ɦɨɝɭɬ ɢɦɟɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɨɪɬɵ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɦɟɯ: ɤɨɪɩɭɫɚ, ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɥɨɤɚɥɶɧɨɝɨ 
ɫɨɟɞɢɧɟɧɢɹ. ɍɫɬɪɨɣɫɬɜɚ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɪɨɜɧɹ ɧɚ ɐɉɋ ɦɨɝɭɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɟ 
ɩɨɪɬɵ ɩɪɨɯɨɠɞɟɧɢɹ ɩɨɦɟɯ: ɤɨɪɩɭɫɚ, ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɥɨɤɚɥɶɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, 
ɫɨɟɞɢɧɟɧɢɹ ɫ ɥɢɧɢɹɦɢ ɫɜɹɡɢ 

5. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɩɨɫɬɨɹɧɧɵɦ ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ. 
ɗɥɟɤɬɪɨɩɢɬɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɐɉɋ 110 – 750 ɤȼ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɨɬ 

ɋɈɉɌ. ɉɢɬɚɧɢɟ ɭɫɬɪɨɣɫɬɜ ɧɢɠɧɟɝɨ ɭɪɨɜɧɹ (ɉȺɋ, ɨɩɬɢɱɟɫɤɢɟ ɌɌ) ɞɨɩɭɫɬɢɦɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɨɦɭ ɤɚɛɟɥɸ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɭɫɬɪɨɣɫɬɜ ɐɉɋ ɩɨɫɬɨɹɧɧɵɦ ɨɩɟɪɚɬɢɜɧɵɦ 
ɬɨɤɨɦ ɫɨɝɥɚɫɧɨ ȽɈɋɌ Ɋ 51317.6.5, ɋɌɈ 56947007-29.240.044- 2010 ɩɪɢɜɟɞɟɧɵ ɜ 
Ɍɚɛɥɢɰɟ 10.3. 
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Ɍɚɛɥɢɰɚ 10.3 – Ɍɪɟɛɨɜɚɧɢɹ ɤ ɷɥɟɤɬɪɨɩɢɬɚɧɢɸ ɭɫɬɪɨɣɫɬɜ ɐɉɋ ɩɨɫɬɨɹɧɧɵɦ 
ɨɩɟɪɚɬɢɜɧɵɦ ɬɨɤɨɦ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 
1 2 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ȼ 220 
2.Ⱦɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ, % 

 
–20 … +10 

3.Ⱦɨɩɭɫɬɢɦɵɣ ɪɚɡɦɚɯ ɩɭɥɶɫɚɰɢɣ 
ɧɚɩɪɹɠɟɧɢɹ ɩɨ ȽɈɋɌ Ɋ 51317.4.17, % 

 
10 

4.ɉɪɨɜɚɥɵ ɧɚɩɪɹɠɟɧɢɹ 
ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ 
- ɜ ɬɟɱɟɧɢɟ 0,1 ɫ, % ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 
- ɜ ɬɟɱɟɧɢɟ 1,0 ɫ, % ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 

 
 

60 
30 

5. Ⱦɨɩɭɫɬɢɦɵɣ ɩɟɪɟɪɵɜ ɩɢɬɚɧɢɹ ɛɟɡ 
ɩɟɪɟɡɚɩɭɫɤɚ, ɫ 

0,5 

 
ɍɫɬɪɨɣɫɬɜɚ ɐɉɋ ɞɨɥɠɧɵ ɢɦɟɬɶ ɡɚɳɢɬɭ ɨɬ ɩɨɞɚɱɢ ɧɚɩɪɹɠɟɧɢɹ ɩɢɬɚɧɢɹ 

ɨɛɪɚɬɧɨɣ ɩɨɥɹɪɧɨɫɬɢ. 
6. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɧɚɞɟɠɧɨɫɬɢ. 
ɍɫɬɪɨɣɫɬɜɚ ɐɉɋ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɜ 

ɧɟɩɪɟɪɵɜɧɨɦ ɞɥɢɬɟɥɶɧɨɦ ɪɟɠɢɦɟ ɫ ɭɱɟɬɨɦ ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ɋɟɝɥɚɦɟɧɬ ɢ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɞɨɥɠɧɚ 
ɛɵɬɶ ɩɪɢɜɟɞɟɧɚ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɜ ɤɨɦɩɥɟɤɬɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɧɚ ɭɫɬɪɨɣɫɬɜɨ. 

ɇɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɐɉɋ 
ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ  

 ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɐɉɋ ɭɫɬɪɨɣɫɬɜ (ɜ ɬɨɦ ɱɢɫɥɟ 
ɪɟɡɟɪɜɢɪɨɜɚɧɢɟɦ ɤɚɧɚɥɨɜ ɩɟɪɟɞɚɱɢ ɞɚɧɧɵɯ);  

 ɞɢɚɝɧɨɫɬɢɤɨɣ ɤɨɦɦɭɧɢɤɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ ɐɉɋ;  
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɫɢɫɬɟɦ ɫɚɦɨɞɢɚɝɧɨɫɬɢɤɢ ɩɪɢɦɟɧɹɟɦɵɯ ɧɚ ɐɉɋ ɭɫɬɪɨɣɫɬɜ 
ɩɟɪɟɞ ɜɜɨɞɨɦ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ ɜ ɪɚɛɨɬɭ ɢ ɡɚɬɟɦ ɜ ɩɨɫɬɨɹɧɧɨ ɜ ɮɨɧɨɜɨɦ ɪɟɠɢɦɟ; 

  ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟɦ ɩɨɫɥɟ ɫɛɨɟɜ (ɩɟɪɟɡɚɩɭɫɤɨɦ);  
 ɩɪɢɦɟɧɟɧɢɟɦ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɭɬɟɦ ɡɚɦɟɧɵ ɌɗɁ);  
 ɩɪɢɦɟɧɟɧɢɟɦ ɬɢɩɨɜɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ 

ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɡɚɳɢɬɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɐɉɋ; 
  ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢɦɟɸɳɟɝɨ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ 

ɫɬɚɧɞɚɪɬɭ ɆɗɄ 61850;  
 ɩɪɨɜɟɞɟɧɢɟɦ ɢɫɩɵɬɚɧɢɣ ɢ ɩɪɨɜɟɪɤɢ ɤɚɱɟɫɬɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɝɨ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɐɉɋ, ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɟɯɧɢɱɟɫɤɢɦ 
ɬɪɟɛɨɜɚɧɢɹɦ ɉȺɈ «ɎɋɄ ȿɗɋ». 

7. Ɍɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ɍɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ Ɇɉ ɭɫɬɪɨɣɫɬɜ ɊɁȺ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 

12.2.007.0 ɩɪɢɜɟɞɟɧɵ ɜ Ɍɚɛɥɢɰɟ 10.4. 
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Ɍɚɛɥɢɰɚ 10.4 – Ɍɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ Ɂɧɚɱɟɧɢɟ 

1 2 
Ɂɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɦɟɠɞɭ 
ɡɚɡɟɦɥɹɸɳɢɦ ɛɨɥɬɨɦ (ɜɢɧɬɨɦ, ɲɩɢɥɶɤɨɣ) 
ɢ ɤɚɠɞɨɣ ɞɨɫɬɭɩɧɨɣ ɩɪɢɤɨɫɧɨɜɟɧɢɸ 
ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɧɟɬɨɤɨɜɟɞɭɳɟɣ ɱɚɫɬɶɸ 
ɭɫɬɪɨɣɫɬɜɚ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶɫɹ ɩɨɞ 
ɧɚɩɪɹɠɟɧɢɟɦ, Ɉɦ, ɧɟ ɛɨɥɟɟ 

 
 
 

0,1 

Ʉɥɚɫɫ (ɩɨ ɫɩɨɫɨɛɭ ɡɚɳɢɬɵ ɱɟɥɨɜɟɤɚ ɨɬ 
ɩɨɪɚɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ) 

0I 

 
ɍɫɬɪɨɣɫɬɜɚ ɐɉɋ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɢɡɭɚɥɶɧɭɸ ɢɧɞɢɤɚɰɢɸ ɫɜɨɟɣ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ: ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ – ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥ ɡɟɥɟɧɨɝɨ ɰɜɟɬɚ, 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ – ɫɜɟɬɨɜɨɣ ɫɢɝɧɚɥ ɤɪɚɫɧɨɝɨ ɰɜɟɬɚ. 

8. Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ 
Ɍɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɐɉɋ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 12.1.004 

ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɩɪɢɦɟɧɟɧɢɟɦ ɧɟɝɨɪɸɱɢɯ ɢ ɬɪɭɞɧɨɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɢɫɤɥɸɱɟɧɢɟɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɟɦ ɢɫɩɵɬɚɧɢɣ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɐɉɋ ɧɚ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ. 

Ⱦɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɫɥɟɞɭɸɳɢɟ ɢɫɩɵɬɚɧɢɹ ɭɫɬɪɨɣɫɬɜ ɐɉɋ ɧɚ 
ɩɨɠɚɪɨɨɩɚɫɧɨɫɬɶ:  

 ɧɚɝɪɟɬɨɣ ɩɪɨɜɨɥɨɤɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 27483; 
  ɝɨɪɟɥɤɨɣ ɫ ɢɝɨɥɶɱɚɬɵɦ ɩɥɚɦɟɧɟɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 27484;  
 ɧɚ ɩɥɨɯɨɣ ɤɨɧɬɚɤɬ ɩɪɢ ɩɨɦɨɳɢ ɧɚɤɚɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ȽɈɋɌ 27924. 
9. Ɍɪɟɛɨɜɚɧɢɹ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ɉɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɟ ɫɪɟɞɫɬɜɚ ɐɉɋ ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ Ɋ 56939 ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɹɜɥɟɧɢɹ 
(ɢɥɢ ɭɫɬɪɚɧɟɧɢɹ) ɭɹɡɜɢɦɨɫɬɟɣ ɜɫɬɪɨɟɧɧɨɝɨ ɢ ɩɨɥɶɡɨɜɚɬɟɥɶɫɤɨɝɨ ɉɈ. 

ɍɩɪɚɜɥɹɸɳɚɹ ɫɢɫɬɟɦɚ ɐɉɋ ɞɨɥɠɧɚ ɨɬɜɟɱɚɬɶ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɵɦ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɬɟɯɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 
ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɟɬɟɜɨɝɨ ɤɨɦɩɥɟɤɫɚ ɉȺɈ «ɎɋɄ 
ȿɗɋ». 

ɉɟɪɟɞ ɮɨɪɦɢɪɨɜɚɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɨɞɫɢɫɬɟɦɟ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɞɨɥɠɧɚ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɨɰɟɧɤɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɟɱɧɟɦ 
ɩɨɤɚɡɚɬɟɥɟɣ ɤɪɢɬɟɪɢɟɜ ɡɧɚɱɢɦɨɫɬɢ ɦɚɫɲɬɚɛɚ ɜɨɡɦɨɠɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜ ɫɥɭɱɚɟ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɤɨɦɩɶɸɬɟɪɧɵɯ ɢɧɰɢɞɟɧɬɨɜ ɜ ɩɨɪɹɞɤɟ, ɭɤɚɡɚɧɧɨɦ ɜ 4.9.4 
ɉɨɫɬɚɧɨɜɥɟɧɢɢ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 08.02.2018 № 127 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɉɪɚɜɢɥ ɤɚɬɟɝɨɪɢɪɨɜɚɧɢɹ 22 ɨɛɴɟɤɬɨɜ ɤɪɢɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɟɪɟɱɧɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɪɢɬɟɪɢɟɜ ɡɧɚɱɢɦɨɫɬɢ ɨɛɴɟɤɬɨɜ ɤɪɢɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ 
ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢ ɢɯ ɡɧɚɱɟɧɢɣ» 
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Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɞɫɢɫɬɟɦɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶɫɹ ɜ 
ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ ɧɚ ɫɨɡɞɚɧɢɟ ɐɉɋ ɢ (ɢɥɢ) ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ (ɱɚɫɬɧɨɟ 
ɬɟɯɧɢɱɟɫɤɨɟ ɡɚɞɚɧɢɟ) ɧɚ ɫɨɡɞɚɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: 
 ɰɟɥɶ ɢ ɡɚɞɚɱɢ ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɢɥɢ ɩɨɞɫɢɫɬɟɦɵ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ; 
 ɤɚɬɟɝɨɪɢɸ ɡɧɚɱɢɦɨɫɬɢ ɐɉɋ, ɤɚɤ ɨɛɴɟɤɬɚ Ʉɂɂ;  
 ɩɟɪɟɱɟɧɶ ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɦɟɬɨɞɢɱɟɫɤɢɯ ɞɨɤɭɦɟɧɬɨɜ ɢ 

ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɐɉɋ; 
 ɩɟɪɟɱɟɧɶ ɬɢɩɨɜ ɨɛɴɟɤɬɨɜ ɡɚɳɢɬɵ ɐɉɋ;  
 ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɵ, ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ; 
 ɫɬɚɞɢɢ (ɷɬɚɩɵ ɪɚɛɨɬ) ɫɨɡɞɚɧɢɹ ɩɨɞɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ;  
 ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɩɪɨɝɪɚɦɦɧɵɦ ɢ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɵɦ 

ɫɪɟɞɫɬɜɚɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɪɟɞɫɬɜɚɦ ɡɚɳɢɬɵ ɢɧɮɨɪɦɚɰɢɢ;  
 ɬɪɟɛɨɜɚɧɢɹ ɤ ɡɚɳɢɬɟ ɫɪɟɞɫɬɜ ɢ ɫɢɫɬɟɦ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ 

ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɐɉɋ (ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ);  
 ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɧɮɨɪɦɚɰɢɨɧɧɨɦɭ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɐɉɋ ɫ ɢɧɵɦɢ 

ɨɛɴɟɤɬɚɦɢ Ʉɂɂ, ɚ ɬɚɤɠɟ ɢɧɵɦɢ ɢɧɮɨɪɦɚɰɢɨɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ, 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɭɩɪɚɜɥɟɧɢɹ ɢɥɢ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɬɟɥɟɤɨɦɦɭɧɢɤɚɰɢɨɧɧɵɦɢ ɫɟɬɹɦɢ.  
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɨɞɫɢɫɬɟɦɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ ɧɚ ɫɨɡɞɚɧɢɟ ɐɉɋ ɢ (ɢɥɢ) ɬɟɯɧɢɱɟɫɤɢɦ 
ɡɚɞɚɧɢɟɦ (ɱɚɫɬɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɡɚɞɚɧɢɟɦ) ɧɚ ɫɨɡɞɚɧɢɟ ɩɨɞɫɢɫɬɟɦɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɫ ɭɱɟɬɨɦ ɦɨɞɟɥɢ ɭɝɪɨɡ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɢ ɢ 
ɤɚɬɟɝɨɪɢɢ ɡɧɚɱɢɦɨɫɬɢ ɐɉɋ.  

Ɏɨɪɦɢɪɨɜɚɧɢɹ ɬɪɟɛɨɜɚɧɢɣ, ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɧɟɞɪɟɧɢɹ ɩɨɞɫɢɫɬɟɦɵ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɐɉɋ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɨɪɹɞɤɨɦ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɢɤɚɡɨɦ ɎɋɌɗɄ Ɋɨɫɫɢɢ ɨɬ 25.12.2017 № 239 «Ɉɛ 
ɭɬɜɟɪɠɞɟɧɢɢ Ɍɪɟɛɨɜɚɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɡɧɚɱɢɦɵɯ ɨɛɴɟɤɬɨɜ 
ɤɪɢɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɢɧɮɪɚɫɬɪɭɤɬɭɪɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 

 
10.6 Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɬɚɧɞɚɪɬɚ 
 
Ɉɫɧɨɜɧɵɦ ɬɪɟɛɨɜɚɧɢɟɦ ɤ ɫɢɫɬɟɦɟ ɫɛɨɪɚ ɞɚɧɧɵɯ ɜ ɫɬɚɧɞɚɪɬɟ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɫɩɨɫɨɛɧɨɫɬɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɤ ɨɛɦɟɧɭ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢ ɞɪɭɝɢɦɢ ɞɚɧɧɵɦɢ. ɋɬɚɧɞɚɪɬ ɩɪɟɞɴɹɜɥɹɟɬ ɫɥɟɞɭɸɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɢɫɬɟɦɟ: 

 ȼɵɫɨɤɨɫɤɨɪɨɫɬɧɨɣ ɨɛɦɟɧ ɞɚɧɧɵɦɢ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɷɥɟɤɬɪɨɧɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɦɟɠɞɭ ɫɨɛɨɣ (ɨɞɧɨɪɚɧɝɨɜɚɹ ɫɜɹɡɶ). 

 ɉɪɢɜɹɡɤɚ ɤ ɩɨɞɫɬɚɧɰɢɨɧɧɨɣ Ʌȼɋ. 
 ȼɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ. 
 Ƚɚɪɚɧɬɢɪɨɜɚɧɧɨɟ ɜɪɟɦɹ ɞɨɫɬɚɜɤɢ. 
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 Ɏɭɧɤɰɢɨɧɚɥɶɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ. 

 ɋɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɤɢ ɱɬɟɧɢɹ ɨɫɰɢɥɥɨɝɪɚɦɦ. 
 ɋɪɟɞɫɬɜɚ ɩɨɞɞɟɪɠɤɢ ɩɟɪɟɞɚɱɢ ɮɚɣɥɨɜ. 
 Ʉɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ / ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ ɤɨɧɮɢɝɭɪɢɪɨɜɚɧɢɟ. 
 ɉɨɞɞɟɪɠɤɚ ɮɭɧɤɰɢɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 
10.7 ȼɵɜɨɞ  
 
ɉɪɟɞɥɚɝɚɟɦɨɟ ɪɟɲɟɧɢɟ ɩɨ ɤɨɦɩɥɟɤɫɧɨɣ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɵɯ ɧɚ 

ɩɨɞɫɬɚɧɰɢɹɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɰɢɮɪɨɜɨɣ 
ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɩɪɨɬɨɤɨɥɚ ɆɗɄ 61850 ɩɨɡɜɨɥɹɟɬ ɪɟɲɢɬɶ 
ɡɚɞɚɱɢ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɭɱɟɬɚ ɢ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɧɚ ɟɞɢɧɨɦ ɩɪɨɝɪɚɦɦɧɨ-ɚɩɩɚɪɚɬɧɨɦ ɤɨɦɩɥɟɤɫɟ. 
Ɉɛɟɫɩɟɱɢɜɚɟɬɫɹ ɝɢɛɤɨɫɬɶ ɪɟɲɟɧɢɣ (ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɶ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦɵ 
ɡɚɞɚɟɬɫɹ ɩɪɨɝɪɚɦɦɧɨ ɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɟɪɚɬɢɜɧɨ ɢɡɦɟɧɟɧɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ), ɪɚɫɩɪɟɞɟɥɟɧɧɨɫɬɶ (ɭɫɬɪɨɣɫɬɜɚ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ ɦɟɫɬɚ ɢ ɫɜɹɡɵɜɚɸɬɫɹ ɟɞɢɧɨɣ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɲɢɧɨɣ), 
ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ (ɹɱɟɣɤɚ ɚɜɬɨɦɚɬɢɡɢɪɭɟɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ ɡɚɜɨɞɟ ɢ 
ɩɨɫɬɚɜɥɹɟɬɫɹ ɝɨɬɨɜɨɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ ɆɗɄ 61850), 
ɷɤɨɧɨɦɢɱɧɨɫɬɶ (ɫɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɤɨɦɩɥɟɤɫɧɭɸ 
ɚɜɬɨɦɚɬɢɡɚɰɢɸ ɰɢɮɪɨɜɨɣ ɹɱɟɣɤɢ, ɧɢɠɟ, ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
«ɬɪɚɞɢɰɢɨɧɧɵɯ» ɬɟɯɧɨɥɨɝɢɣ). 
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ɁȺɄɅɘɑȿɇɂȿ 
 

Ɋɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɩɨɤɚɡɚɬɟɥɢ, ɜɵɛɪɚɧɵ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ, ɫ ɩɥɨɬɢɧɨɣ ɜɵɫɨɬɨɣ 109,2 ɦ ɧɚ ɪɟɤɟ Ɉɥёɤɦɚ, ɹɜɥɹɸɳɟɣɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱёɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 14775 ɦ3/ɫ., Q0,01% = 
16529 ɦ3/ɫ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱёɬɨɜ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 
Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟё ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ 
ɧɚɝɪɭɡɤɢ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 1045 Ɇȼɬ. Ɉɩɪɟɞɟɥёɧ ɭɪɨɜɟɧɶ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɢɥɚ 80,65 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɩɪɢ 
ɨɬɦɟɬɤɟ ɇɉɍ ɫɨɫɬɚɜɥɹɟɬ 21,0 ɦɥɧ.ɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 7,77 ɦɥɪɞ. ɤȼɬ∙ɱ. 

ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ: 

 ɦɚɤɫɢɦɚɥɶɧɵɣ – 95,0 ɦ; 
 ɪɚɫɱёɬɧɵɣ – 77,1 ɦ; 
 ɦɢɧɢɦɚɥɶɧɵɣ – 62,2 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱёɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 1254 ɦ3/ɫ. 
ȼɵɛɪɚɧɚ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅȾ115ɛ-ȼ45-800. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱёɬɨɜ 

ɨɩɬɢɦɚɥɶɧɵɦ ɨɤɚɡɚɥɫɹ ɜɚɪɢɚɧɬ ɫ 3 ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɞɢɚɦɟɬɪɚɦɢ ɪɚɛɨɱɢɯ ɤɨɥёɫ 
8,0 ɦ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɞɢɚɝɨɧɚɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 93,8 ɨɛ/ɦɢɧ ɪɚɫɱɢɬɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ 
ɋȼ 900/260-32 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 335 Ɇȼɬ. 

Ⱦɚɥɟɟ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ ɩɪɢɧɹɬɚ 
ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 6 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (ɬɪɢ ɜɨɡɞɭɲɧɵɯ 
ɥɢɧɢɢ, ɬɪɢ ɝɟɧɟɪɚɬɨɪɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɹ) ɄɊɍɗ 500 ɤȼ – ɩɨɥɭɬɨɪɧɚɹ ɰɟɩɨɱɤɚ. 
ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ 400000/500-ɍ1, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ 4000/35 ɍ1 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ 
ȼȽȽ-20-90/20000 ɍ3 ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɨɫɫɢɣɫɤɨɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɤɨɦɩɚɧɢɢ 
ɁȺɈ «ɁɗɌɈ». 

 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ. 

Ⱦɟɦɢɧɢɤɚɧɫɤɚɹ Ƚɗɋ ɫɩɪɨɟɤɬɢɪɨɜɚɧɚ ɩɨ ɩɥɨɬɢɧɧɨɣ ɫɯɟɦɟ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
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 ɜɨɞɨɫɥɢɜɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ; 
 ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ; 
 ɦɚɲɢɧɧɵɣ ɡɚɥ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ. 
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱёɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 71,0 ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 8,00 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɚɹ ɜɨɞɨɫɥɢɜɚ – 98,00 ɦ; 
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 12; 
 ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 14,0 ɦ; 
 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ – 117,20 ɦ. 
ȼ ɷɬɨɦ ɠɟ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. ɉɪɢ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, ɪɚɫɬɹɝɢɜɚɸɳɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ 
ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞёɠɧɨɫɬɢ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ ɜ ɬɚɤɨɟ ɦɚɫɲɬɚɛɧɨɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨ, ɤɚɤ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɩɨɤɚɡɵɜɚɟɬ, ɜ ɥɭɱɲɟɦ ɫɥɭɱɚɟ: 

 ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɶ – 10 ɥɟɬ; 
 ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,47 ɪɭɛ./ɤȼɬɱ; 
 ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 119000 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ⱦɟɦɢɧɢɤɚɧɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
t ɦɟɫ Qɩɪ.90% Qɜɞɯɪ ΔQɩɨɬɪ ΔQɮ  ΔQɢɫɩ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɜɛ ɇ ΔV Vɜɛ Ʉ Zɜɛ ɇ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɝɚɪ t ɫɭɬ tc 
VIII 426 477 2 1,5 2 1 421 900 898  900 47,62 1,28 46,34 110,00 108,53 109,3 15,5 92,7 733 
IX 513 389 2 1 0 0 510 900 899  900 46,34 1,01 45,34 108,53 107,38 108,0 15,5 91,4 723 
ɏ 388 365 1 1 0 -2 384 750 749  750 45,34 0,98 44,36 107,38 106,25 106,8 14,8 91,0 600 
XI  35 998 1 1 0 -4 29 600 1027  1028 44,36 2,59 41,77 106,25 103,29 104,8 16,0 87,7 792 
XII 44 1452 1 1 0 -5 37 600 1489  1490 41,77 3,89 37,88 103,29 98,54 100,9 20,0 79,8 1045 
I 9 1595 1 1 0 -2 5 600 1600  1601 37,88 4,27 33,61 99 92,44 95,5 20,2 74,2 1045 
II  9 1295 1 1 0 0 7 600 1302  1303 33,61 3,13 30,48 92,44 87,48 90,0 19,7 69,2 792 
III  17 737 1 1 3 0 12 750 749  750 30,48 1,97 28,50 87,48 83,98 85,7 17,6 67,0 442 
IV 31 724 2 1,5 4 1 25 750 749  750 28,50 1,88 26,63 83,98 80,65 82,3 17,6 63,6 419 
V 4601 -3600 2 1,5 4 2 4595 900 995  997 26,63 -9,64 36,27 80,65 96,23 88,4 15,9 71,5 626 
VI  5085 -4173 2 1,5 5 5 5082 900 909  910 36,27 -10,82 47,09 96,23 109,38 102,8 15,5 86,2 689 
VII 1114 -200 2 1,5 5 4 1109 900 909  911 47,09 -0,54 47,62 109,38 110,00 109,7 15,5 93,1 745 

Zɜɛ min=ɍɆɈ ɨɤɨɧɱɚɬ. 80,65 ɦ 
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ȼɨɞɧɨ - ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

t ɦɟɫ Q50% Qɜɞɯɪ ΔQɩɨɬɪ ΔQɢɫɩ ΔQɮ ΔQɥɞ Qɜɯɤ QȽɗɋ Qɧɛ Vɇ ΔV VɄ Zɜɛ ɧ Zɜɛ ɤ Zɜɛ ɫɪ Zɧɛ ɇ NȽɗɋ ɗ, Ɇȼɬ·ɱ t ɫɭɬ tc 

VIII 480 450 2 1,5 2 1 475 900 925 0 927 47,62 1,21 46,42 110,00 108,62 109,3 15,6 92,6 754 733 
IX 1644 -350 2 1 0 0 1641 900 1291 0 1292 46,42 -0,91 47,32 108,62 109,66 109,1 17,0 91,1 1035 723 
ɏ 952 100 1 1 0 -2 948 750 1048 0 1049 47,32 0,27 47,06 109,66 109,35 109,5 16,1 92,3 852 600 
XI  240 752 1 1 0 -4 234 600 986 0 987 47,06 1,95 45,11 109,35 107,11 108,2 15,8 91,3 792 792 
XII 100 1319 1 1 0 -5 93 600 1412 0 1413 45,11 3,53 41,57 107,11 103,06 105,1 19,9 84,1 1045 1045 
I 79 1416 1 1 0 -2 75 600 1491 0 1492 41,57 3,79 37,78 103,06 98,39 100,7 20,0 79,6 1045 1045 
II  72 1114 1 1 0 0 70 600 1184 0 1185 37,78 2,69 35,09 98,39 94,55 96,5 19,4 76,0 792 792 
III  113 1588 1 1 3 0 108 750 1696 0 1697 35,09 4,25 30,83 94,55 88,11 91,3 20,3 69,9 1044 442 
IV 267 1623 2 1,5 4 1 261 750 1884 0 1885 30,83 4,21 26,63 88,11 80,65 84,4 20,5 62,8 1041 419 
V 5384 -4400 2 1,5 4 2 5379 900 979 0 980 26,63 -11,78 38,41 80,65 99,29 90,0 15,8 73,1 629 626 
VI  9158 -2450 2 1,5 5 5 9154 900 1204 5500 6706 38,41 -6,35 44,76 99,29 106,72 103,0 21,3 80,6 855 689 
VII 2108 -1067 2 1,5 5 4 2103 900 936 100 1038 44,76 -2,86 47,62 106,72 110,00 108,4 16,0 91,2 752 745 

ɗɫɪ.ɦɧɨɝɨɥɟɬ= 7,7 ɦɥɪɞ ɤȼɬ·ɱ 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ɉɚɪɚɦɟɬɪɵ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 

 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅȾ115ɛ-ȼ45ɨ-800 
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ɉɪɨɞɨɥɠɟɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 

 
Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅȾ115ɛ-ȼ45ɨ-800 
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Ɉɤɨɧɱɚɧɢɟ ɉɪɢɥɨɠɟɧɢɹ Ȼ 
 

  
Ɋɢɫɭɧɨɤ Ȼ.3 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ Ɉɥёɤɦɚ 
 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ƚɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɩɨ ɫɬɜɨɪɭ ɩɥɨɬɢɧɵ ɪɟɤɢ Ɉɥёɤɦɚ 

 
 






