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ɋɈɄɊȺЩȿɇɇɕɃ ɉȺɋɉɈɊɌ ɇɍɆɂɇɋɄɈɃ Ƚɗɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ ................................................................................... ɇɭɦɢɧɫɤɚɹ; 
2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ ............................................................... Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ; 
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ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1% ...................................... 5979 ɦ3/ɫ; 
 0,1% ................................. 7053 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ ................................................................................... 300 ɦ³/ɫ; 
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ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ....................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ ...................................................................................... 130 ɦ; 
 Ɏɉɍ ...................................................................................... 131 ɦ; 
 ɍɆɈ ................................................................................. 123,26 ɦ 

ɜ) ɨɛɴɟɦɵ: ɩɨɥɧɵɣ ............................................................................. 8,03 ɤɦ3; 

 ɩɨɥɟɡɧɵɣ ......................................................................... 5,31 ɤɦ3; 

6. ɇɚɩɨɪɵ Ƚɗɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ ....................................................................................... 38 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ ........................................................................................... 30,4 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ........................................................................................ 27 ɦ; 

7. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ ............................................................ 550 Ɇȼɬ; 

  ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ........................................................ 215 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ....................... 1603,8 ɦɥɧ. ɤȼɬ·ɱ; 

8. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ ..................... 409,2 ɦ / 47,2 ɦ; 
ɛ) ɫɬɚɧɰɢɨɧɧɚɹ ........................................................................ 150,0 ɦ / 47,2 ɦ; 
ɜ) ɫɟɤɰɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ........................................... 23,0 ɦ / 47,2 ɦ; 
ɝ) ɜɨɞɨɫɥɢɜɧɚɹ ........................................................................... 135 ɦ / 47,2 ɦ; 
ɞ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ......................................... 196,1 ɦ / 47,2 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ................ ɤɨɦɛɢɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɢ ɫɬɟɧɤɚ; 
ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ........................................... 6 ɨɬɜɟɪɫɬɢɣ ɩɨ 20 ɦ; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ........................................................................................... 48 ɦ; 
ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ....................................................................... 52,64 ɦ; 

10.  Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ...................................................................................... ɪɭɫɥɨɜɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .......................................................................................... 4; 

ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ .......................................................................... ɝɪɚɧɢɬ; 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ .................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɢɞɚɥɶɧɚɹ; 
ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ........................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ .................................................... 30 ɦ; 
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11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ........................................................................... ɉɅ40ɚ-ȼ-750; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ................................................................. ȼȽɋ-1260/200-60; 

ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ .................................................................... 150 Ɇȼɬ; 
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ɟ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ................................................................... 2; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ................................................................................ 7 ɥɟɬ.; 
ɛ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ .......................................... 27263,8 ɪɭɛ./ɤȼɬ; 
ɜ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .......................................................... 12 ɤɨɩ/ɤȼɬ·ɱ. 
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ȼȼȿȾȿɇɂȿ 

 

ɐɢɜɢɥɢɡɨɜɚɧɧɨɟ ɨɛɳɟɫɬɜɨ ɧɟɜɨɡɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɛɟɡ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɨɬɪɚɫɥɢ. ɋɨɜɪɟɦɟɧɧɵɟ ɝɨɪɨɞɚ ɩɨɥɧɨɫɬɶɸ ɡɚɜɢɫɹɬ ɨɬ ɫɧɚɛɠɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɟɣ. Ɍɚɤ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ ɢɥɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɫɟɬɟɣ, ɬɵɫɹɱɢ ɥɸɞɟɣ ɦɨɝɭɬ ɨɤɚɡɚɬɶɫɹ ɛɟɡ ɷɥɟɦɟɧɬɚɪɧɵɯ 
ɫɪɟɞɫɬɜ ɨɛɟɫɩɟɱɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ: ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɨɬɨɩɥɟɧɢɹ, 
ɤɚɧɚɥɢɡɚɰɢɢ, ɨɫɜɟɳɟɧɢɹ. Ɍɚɤɠɟ ɬɚɤɢɟ ɚɜɚɪɢɢ ɦɨɝɭɬ ɧɚɧɟɫɬɢ ɷɤɨɧɨɦɢɤɟ ɫɬɪɚɧɵ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɭɳɟɪɛ.  ɗɧɟɪɝɟɬɢɤɚ XXI ɜɟɤɚ ɞɨɥɠɧɚ ɧɚɞёɠɧɨ ɢ ɛɟɫɩɟɪɟɛɨɣɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɢɬɟɥɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɟɣ, ɩɪɢ ɷɬɨɦ ɩɨɞɞɟɪɠɢɜɚɬɶ 
ɤɚɱɟɫɬɜɟɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɧɟɪɝɢɢ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. 

ȼɫɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɭɫɥɨɜɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɧɭɠɧɨ ɩɨɞɯɨɞɢɬɶ ɫ 
ɜɵɫɨɤɨɣ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ, ɤɨɦɩɟɬɟɧɰɢɟɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɧɨɜɵɟ 
ɪɚɡɪɚɛɨɬɤɢ ɢ ɞɨɫɬɢɠɟɧɢɹ ɧɚɭɤɢ. 

ɋ ɪɚɡɜɢɬɢɟɦ ɬɟɯɧɨɥɨɝɢɣ ɬɪɟɛɭɟɬɫɹ ɜɫё ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɢɱёɦ ɨɧɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɚɤ ɦɨɠɧɨ ɛɨɥɟɟ ɞɟɲёɜɚɹ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɜ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɜɫё ɛɨɥɶɲɟ ɩɪɨɹɜɥɹɟɬɫɹ ɢɧɬɟɪɟɫ ɤ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ 
ɢɫɬɨɱɧɢɤɚɦ ɷɧɟɪɝɢɢ. ɉɨɷɬɨɦɭ ɫɚɦɵɦ ɭɞɨɛɧɵɦ ɜɢɞɨɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫ ɧɢɡɤɨɣ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɟɨɫɩɨɪɢɦɨ ɹɜɥɹɸɬɫɹ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɥɸɫɨɜ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɬɚɧɨɜɢɬɫɹ ɟё ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɱɢɫɬɨɬɚ. 

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 

 

Ʉɭɪɟɣɤɚ (ɬɚɤɠɟ ɢɡɜɟɫɬɧɚ ɤɚɤ Ʌɸɦɚ, ɇɭɦɚ) – ɪɟɤɚ ɜ Ɋɨɫɫɢɢ, ɩɪɚɜɵɣ 
ɩɪɢɬɨɤ ȿɧɢɫɟɹ. Ⱦɥɢɧɚ 888 ɤɦ, ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 44 700 ɤɦ2, ɪɚɫɯɨɞ ɜɨɞɵ ɜ 
ɭɫɬɶɟ ɨɤɨɥɨ 700 ɦ3/ɫ.  

 

1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 

ɉɪɨɬɟɤɚɹ ɫɪɟɞɢ ɝɨɪɧɨɣ ɦɟɫɬɧɨɫɬɢ, ɪɟɤɚ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɤɨɪɟɧɧɵɦ ɨɛɪɚɡɨɦ 
ɦɟɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɫɜɨɟɝɨ ɬɟɱɟɧɢɹ ɢ, ɜɵɣɞɹ ɜ ɧɢɡɨɜɶɹ ɢɡ ɝɨɪ ɜ ɩɪɟɞɟɥɵ 
ɲɢɪɨɤɨɣ ɞɨɥɢɧɵ ȿɧɢɫɟɹ, ɜɩɚɞɚɟɬ ɜ ɧɟɝɨ (ɧɚ 864 ɤɦ ɨɬ ɟɟ ɭɫɬɶɹ) ɜ ɪɚɣɨɧɟ 
ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɛɟɪɟɝɭ ɫ. Ʉɭɪɟɣɤɚ, 1606 ɤɦ ɧɢɠɟ ɩɨ 
ɬɟɱɟɧɢɸ ɨɬ ɝ. Ʉɪɚɫɧɨɹɪɫɤ. Ⱦɨɥɢɧɚ ɪɟɤɢ ɝɥɭɛɨɤɨɜɨɞɧɚɹ, ɱɚɫɬɨ ɤɚɧɶɨɧɨɨɛɪɚɡɧɚɹ; 
ɜ ɪɭɫɥɟ ɨɬɦɟɱɚɸɬɫɹ ɩɨɪɨɝɢ ɢ ɩɟɪɟɤɚɬɵ, ɝɞɟ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜɨɞɵ ɞɨɫɬɢɝɚɟɬ 
4—5 ɦ/ɫɟɤ. Ȼɚɫɫɟɣɧ ɪɟɤɢ ɪɚɫɩɨɥɨɠɟɧ ɡɚ ɉɨɥɹɪɧɵɦ ɤɪɭɝɨɦ, ɜ ɡɨɧɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ, ɜ ɩɪɟɞɟɥɚɯ ɋɪɟɞɧɟɫɢɛɢɪɫɤɨɝɨ 
ɩɥɨɫɤɨɝɨɪɶɹ. 

ɉɨɥɨɜɨɞɶɟ ɜ ɦɚɟ – ɚɜɝɭɫɬɟ (67 % ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ), ɥɟɬɧɢɟ ɩɚɜɨɞɤɢ. 
Ʌɟɞɨɫɬɚɜ ɫ ɨɤɬɹɛɪɹ ɩɨ ɢɸɧɶ, ɥɟɞɨɯɨɞ ɨɫɟɧɶɸ ɨɤɨɥɨ 20 ɞɧɟɣ, ɜɟɫɧɨɣ – 7, 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɡɚɬɨɪɚɦɢ. Ʌɶɞɨɦ ɪɟɤɚ ɩɨɤɪɵɜɚɟɬɫɹ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 

ɫɟɧɬɹɛɪɹ ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɨɪɨɠɢɫɬɨɣ ɟɟ ɱɚɫɬɢ, ɝɞɟ ɨɧɚ ɧɟɪɟɞɤɨ ɨɫɬɚɟɬɫɹ 

ɧɟɡɚɦɟɪɡɲɟɣ ɜɫɸ ɡɢɦɭ. 
 

1.1.1 Ʉɥɢɦɚɬ 

 

ɇɭɦɢɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜ ɫɭɛɚɪɤɬɢɱɟɫɤɨɦ ɩɨɹɫɟ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɣ ɨɛɥɚɫɬɢ, ɜ ɪɚɣɨɧɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɦɧɨɝɨɥɟɬɧɟɣ ɦɟɪɡɥɨɬɵ. 
ɗɬɨ ɡɨɧɚ ɢɡɛɵɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ ɩɪɢɬɭɧɞɪɨɜɵɯ ɥɟɫɨɜ ɢ ɪɟɞɤɨɫɬɜɨɥɶɧɨɣ 
ɬɚɣɝɢ, ɝɞɟ ɨɫɚɞɤɨɜ ɜɵɩɚɞɚɟɬ ɛɨɥɶɲɟ, ɱɟɦ ɦɨɠɟɬ ɢɫɩɚɪɢɬɶɫɹ. ȼ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɤɥɢɦɚɬɚ ɫɤɚɡɵɜɚɟɬɫɹ ɜɥɢɹɧɢɟ ɤɨɧɬɢɧɟɧɬɚ ɢ ɋɟɜɟɪɧɨɝɨ Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ. 
Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ, ɚ ɥɟɬɨ ɤɨɪɨɬɤɨɟ, ɧɨ ɞɥɹ ɲɢɪɨɬɵ ɉɨɥɹɪɧɨɝɨ ɤɪɭɝɚ - 

ɫɪɚɜɧɢɬɟɥɶɧɨ ɬɟɩɥɨɟ. ɉɟɪɟɯɨɞɧɵɟ ɫɟɡɨɧɵ ɝɨɞɚ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɣ 
ɩɨɝɨɞɨɣ. 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɨɬɪɢɰɚɬɟɥɶɧɚɹ - ɦɢɧɭɫ 6.9 - 7.9 °ɋ. 
ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ - ɹɧɜɚɪɶ ɫɨ ɫɪɟɞɧɟɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɦɢɧɭɫ 27.2 - 
28.4 °ɋ ɢ ɫɪɟɞɧɟɣ ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɦɢɧɭɫ 31.6 - 32.7 °ɋ. ɋɪɟɞɧɹɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ ɢɸɥɹ ɫɨɫɬɚɜɥɹɟɬ ɩɥɸɫ 14.3 - 16.0 
°ɋ, ɩɪɢ ɷɬɨɦ ɫɪɟɞɧɢɣ ɦɚɤɫɢɦɭɦ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɞɧɟɜɧɨɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ 
ɮɨɧ ɜ ɢɸɥɟ, ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɩɥɸɫ 19.8 - 21.4 °ɋ. 

ɉɟɪɟɯɨɞ ɫɪɟɞɧɟɣ ɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 0 °ɋ ɜɟɫɧɨɣ 
ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɬɨɪɨɣ-ɬɪɟɬɶɟɣ ɞɟɤɚɞɚɯ ɦɚɹ, ɨɫɟɧɶɸ — ɜ ɧɚɱɚɥɟ ɨɤɬɹɛɪɹ. 
Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɜ ɫɪɟɞɧɟɦ ɩɪɨɞɨɥɠɚɟɬɫɹ 88 — 99 ɞɧɟɣ. ɍɫɬɨɣɱɢɜɵɟ 
ɦɨɪɨɡɵ ɧɚɱɢɧɚɸɬɫɹ ɜ ɨɤɬɹɛɪɟ ɢ ɡɚɤɚɧɱɢɜɚɸɬɫɹ ɜ ɦɚɟ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɯ 
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ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 200 ɞɧɟɣ. 
Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɤɨɥɟɛɥɟɬɫɹ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɪɚɣɨɧɟ ɨɬ 525 

ɦɦ ɞɨ 686 ɦɦ. ɇɚɛɥɸɞɟɧɧɵɣ ɫɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ 50 — 57 ɦɦ ɨɬɦɟɱɟɧ ɜ ɢɸɥɟ, 
ɜ ɪɚɣɨɧɟ Ɍɭɪɭɯɚɧɫɤɚ — 62 ɦɦ ɜ ɫɟɧɬɹɛɪɟ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜɨɡɦɨɠɧɨ 203 — 

217 ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ 20,1 ɦɦ. 
 

1.1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 

ȼ ɩɢɬɚɧɢɢ ɪ. Ʉɭɪɟɣɤɢ ɨɫɧɨɜɧɨɟ ɭɱɚɫɬɢɟ ɩɪɢɧɢɦɚɸɬ ɬɚɥɵɟ ɫɧɟɝɨɜɵɟ ɜɨɞɵ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɬɟɥɶɧɨɣ ɮɚɡɨɣ ɜɨɞɧɨɝɨ ɪɟɠɢɦɚ ɜ ɟɫɬɟɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɹɜɥɹɟɬɫɹ ɜɟɫɟɧɧɟɟ ɩɨɥɨɜɨɞɶɟ, ɡɚ ɩɟɪɢɨɞ ɤɨɬɨɪɨɝɨ ɩɪɨɯɨɞɢɬ ɞɨ 60 % ɝɨɞɨɜɨɝɨ 
ɫɬɨɤɚ. ɉɨɥɨɜɨɞɶɟ ɧɚɱɢɧɚɟɬɫɹ ɜ ɪɚɧɧɢɟ ɜɟɫɧɵ — ɜ ɧɚɱɚɥɟ ɦɚɹ, ɜ ɩɨɡɞɧɢɟ — ɜ 
ɤɨɧɰɟ ɩɟɪɜɨɣ ɞɟɤɚɞɵ ɢɸɧɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɥɨɜɨɞɶɹ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 45 ɞɨ 
90 ɞɧɟɣ. Ɇɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ ɜ 20-40 ɪɚɡ ɩɪɟɜɵɲɚɟɬ 
ɜɟɥɢɱɢɧɭ ɫɪɟɞɧɟɝɨ ɝɨɞɨɜɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ. ȼɟɫɟɧɧɢɣ ɥɟɞɨɯɨɞ ɞɥɢɬɫɹ 7—10 

ɞɧɟɣ, ɢɧɨɝɞɚ ɧɚɛɥɸɞɚɸɬɫɹ ɡɚɬɨɪɵ ɥɶɞɚ. Ɂɚ ɥɟɬɧɟ-ɨɫɟɧɧɢɣ ɩɟɪɢɨɞ ɩɪɨɯɨɞɢɬ ɞɨ 3 
ɞɨɠɞɟɜɵɯ ɩɚɜɨɞɤɨɜ, ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɢɟ - ɜ ɚɜɝɭɫɬɟ-ɫɟɧɬɹɛɪɟ. Ɂɚ ɷɬɨɬ ɩɟɪɢɨɞ 
ɫɬɟɤɚɟɬ ɨɤɨɥɨ 35 % ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. Ʌɟɬɧɟ-ɨɫɟɧɧɹɹ ɦɟɠɟɧɶ ɨɛɵɱɧɨ 
ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɢɸɧɹ ɩɨ ɨɤɬɹɛɪɶ. 

ȼ ɭɫɥɨɜɢɹɯ ɥɟɫɨɬɭɧɞɪɵ ɧɚɢɛɨɥɟɟ ɧɢɡɤɢɣ ɫɬɨɤ ɧɚɛɥɸɞɚɟɬɫɹ ɡɢɦɨɣ, ɤɨɝɞɚ 
ɩɨɱɜɵ ɝɥɭɛɨɤɨ ɩɪɨɦɟɪɡɚɸɬ. ȼ ɷɬɨɬ ɩɟɪɢɨɞ ɩɨɞɡɟɦɧɨɟ ɩɢɬɚɧɢɟ ɪɟɤ ɩɪɨɢɫɯɨɞɢɬ 
ɬɨɥɶɤɨ ɡɚ ɫɱɟɬ ɢɫɬɨɳɟɧɢɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ ɫɤɜɨɡɧɵɯ ɢ ɧɟɫɤɜɨɡɧɵɯ ɬɚɥɢɤɨɜ, 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɪɚɣɨɧɟ ɡɚɥɟɝɚɧɢɹ ɦɚɫɫɢɜɧɨ—ɨɫɬɪɨɜɧɨɣ ɢ ɨɫɬɪɨɜɧɨɣ 
ɦɟɪɡɥɨɬɵ. 

ȼ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɬɚɛɥɢɰɟ Ⱥ.1 ɩɪɟɞɫɬɚɜɥɟɧ ɢɫɯɨɞɧɵɣ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ 
ɡɚ 50 ɥɟɬ ɧɚɛɥɸɞɟɧɢɣ ɞɥɹ ɪɟɤɢ Ʉɭɪɟɣɤɚ. Ʉɚɠɞɵɣ ɝɨɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ ɪɹɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɜɢɞɟ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ  

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɇɭɦɢɧɫɤɨɣ 
Ƚɗɋ (ɪɢɫ. 1.1) ɢ ɟɟ ɤɨɨɪɞɢɧɚɬɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥ. 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ȼȻ 
Zɜɛ, ɦ V, ɤɦ3 

90,00 0 

110,05 1 

119,97 2 

124,04 3 

126,02 4 

127,46 5 

128,03 6 

129,03 7 

129,98 8 

130,97 9 

132,02 10 

132,99 11 
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Ɋɢɫɭɧɨɤ 1.1 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ȼȻ 

 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ (ɪɢɫ. 1.2) ɢ ɟɟ ɤɨɨɪɞɢɧɚɬɵ, 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2.  

 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ 
Ʌɟɬɧɹɹ Ɂɢɦɧɹɹ 

ZɇȻ, ɦ QɇȻ, ɦ3/ɫ ZɇȻ, ɦ QɇȻ, ɦ3/ɫ 

90,02 0 90,02 0 

91,04 576,6 91,04 465 

92,21 1165,6 92,19 1000 

93,16 2000 93,16 1600 

94,05 3000 94,05 2500 

95,04 4300 95,03 3600 

96,11 6138 96,10 5300 

97,03 10000 97,05 8060 

 

 

Ɋɢɫɭɧɨɤ 1.2 –  Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɇȻ 
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Ɂɧɚɱɟɧɢɹ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɹ II ɤɥɚɫɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 

Ɍɚɛɥɢɰɚ 1.3 – Ɂɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚɢɛɨɥɶɲɢɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II 

ɤɥɚɫɫɚ ɜ ɩɨɜɟɪɨɱɧɨɦ ɫɥɭɱɚɟ 
P% 0,1% 0,5% 1% 3% 5% 10% 20% 50% 75% 95% 97% 99% 99,9% 𝜑 3,86 3,07 2,71 2,1 1,78 1,32 0,8 -0,09 -0,72 -1,47 -1,64 -1,92 -2,3 

Ms 1,046 0,832 0,734 0,569 0,482 0,358 0,217 -0,024 -0,195 -0,398 -0,444 -0,520 -0,623 

Ks 2,046 1,832 1,734 1,569 1,482 1,358 1,217 0,976 0,805 0,602 0,556 0,480 0,377 

Qɪɚɫɱ 7053 6315 5979 5409 5110 4680 4194 3363 2774 2074 1915 1653 1298 

 

Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɪɟɤɢ 
Ʉɭɪɟɣɤɚ ɞɥɹ P0,1% ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɪɢɫ. Ⱥ.1. 

 

1.1.3 ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ȼ ɨɫɧɨɜɚɧɢɢ ɫɬɜɨɪɚ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ. ɒɢɪɢɧɚ ɩɨ ɫɬɜɨɪɭ 
919,3 ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 90 ɦɟɬɪɨɜ. 

 

1.1.4 ɋɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 

ȼ ɫɟɣɫɦɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɫɫɦɚɬɪɢɜɚɟɦɚɹ ɬɟɪɪɢɬɨɪɢɹ ɹɜɥɹɟɬɫɹ 

ɫɩɨɤɨɣɧɨɣ. Ɋɚɣɨɧ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɯɨɞɢɬ ɜ 
ɚɫɟɣɫɦɢɱɧɭɸ ɡɨɧɭ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ 5 ɢɥɢ ɦɟɧɟɟ ɛɚɥɥɨɜ ɩɪɢ ɩɨɜɬɨɪɹɟɦɨɫɬɢ 
ɪɚɡ ɜ 5000 ɥɟɬ. 

 

1.2 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ 

 

Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɛɟɪɟɦ ɫ ɫɚɣɬɚ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ so-ups.ru.  Эʝʓʢ =ʹͲͳ,ʹͳ ˏˎ˓ˇ ˍʑ˕ ∙ ˚; Эʟʓʢ = ͷͺ,ͺ͹ ˏˎ˓ˇ ˍʑ˕ ∙ ˚ . 
ɇɭɠɧɵ ɬɢɩɢɱɧɵɟ ɡɢɦɧɢɟ ɢ ɥɟɬɧɢɟ ɫɭɬɤɢ, ɝɥɚɜɧɨɟ, ɱɬɨɛɵ ɨɧɢ ɛɵɥɢ 

ɛɭɞɧɢɱɧɵɦɢ ɞɧɹɦɢ, ɜɨɡɶɦɟɦ 25 ɞɟɤɚɛɪɹ ɢ 25 ɢɸɧɹ 2015 ɝ., 
Ⱦɚɧɧɵɟ ɈȾɍ ɋɢɛɢɪɢ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 1.4 ɢ ɜɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ 

ɩɟɪɟɯɨɞɚ k: 

 

  ݇ = ЭʝʓʢЭʟʓʢ = ଶ଴ଵ,ଶଵ ˏˎ˓ˇ ˍʑ˕∙˚ହ଼,଼଻ ˏˎ˓ˇ ˍʑ˕∙˚ = ͵,Ͷͳͺ,                                                               (1.1) 

 

Ɍ.ɤ. ɧɚ ɫɚɣɬɟ ɟɫɬɶ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɬɨɥɶɤɨ ɩɨ ɈȾɍ 
ɋɢɛɢɪɢ, ɧɭɠɧɨ ɱɟɪɟɡ ɮɨɪɦɭɥɭ ɩɪɢɣɬɢ ɤ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɊȾɍ: 
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  ʟʓʢ௡ = ʟ೙[ ʝʓʢ]௞ ,  (1.2) 

 

Ɍɚɛɥɢɰɚ 1.4 – Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɈȾɍ ɢ ɊȾɍ 

ɑɚɫɵ Ɋɡɢɦɵ, Ɇȼɬ 
[ɈȾɍ] 

ɊȾɍ ɡɢɦɵ, 
Ɇȼɬ 

Ɋɥɟɬɚ, Ɇȼɬ 
[ɈȾɍ] 

Ɋ ɥɟɬɚ,  
Ɇȼɬ 

0 24994 7313 17751 5194 

1 25222 7379 17759 5196 

2 25766 7539 18193 5323 

3 26471 7745 18995 5558 

4 27385 8012 19798 5792 

5 27979 8186 20491 5995 

6 28313 8284 21035 6154 

7 28056 8209 21296 6231 

8 27831 8143 21015 6149 

9 27580 8069 21013 6148 

10 27532 8055 20962 6133 

11 27564 8065 20986 6140 

12 27727 8112 21046 6158 

13 28179 8245 20806 6087 

14 28588 8364 20742 6069 

15 28541 8351 20838 6097 

16 28322 8286 20614 6031 

17 27958 8180 20561 6016 

18 27551 8061 20803 6087 

19 26695 7810 20361 5957 

20 25936 7588 19440 5688 

21 25304 7403 18599 5442 

22 24941 7297 18163 5314 

23 24760 7244 17930 5246 

ɋɪ. 
ɩɨɬɪɟɛɥɟɧɢɟ 

 7914  5842 

 

1.3 Ⱥɧɚɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɛɵɥɢ ɜɵɛɪɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: 

- Ʉɪɢɜɨɩɨɪɨɠɫɤɚɹ Ƚɗɋ; 
- Ʉɭɦɫɤɚɹ Ƚɗɋ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

1) Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ kN=8,5; 

2) ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 2% 

3) Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɢɫɬɟɦɵ 8% 

4) ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ Δh = 0,4 ɦ; 

5) ɋɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ 150 ɦ3/ɫ; 
6) Ɉɫɧɨɜɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ Ʉɪɚɫɧɨɹɪɫɤɚɹ Ƚɗɋ ɜɨɡɶɦɟɦ 

30% ɨɬ ɟɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ: Nɪɚɛ = 1800 Ɇȼɬ, ɗɫɭɬ = 43 ɦɥɧ. ɤȼɬ·ɱ; ɢ 
Ȼɨɝɭɱɚɧɫɤɚɹ Ƚɗɋ 30% ɨɬ ɟɟ ɦɨɳɧɨɫɬɢ: Nɪɚɛ = 900 Ɇȼɬ,  
ɗɫɭɬ = 22 ɦɥɧ. ɤȼɬ·ɱ. 

7) Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɨɩɪɟɞɟɥɟɧɵ ɢɡ ɭɫɥɨɜɢɣ 
ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɩɨɥɨɠɟɧɢɹ ɪɟɤɢ, ɟɟ ɤɥɢɦɚɬɢɱɟɫɤɨɣ ɡɨɧɵ, ɫɜɨɣɫɬɜ ɨɫɧɨɜɚɧɢɹ 
ɩɨɱɜ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɨɞɨɡɚɛɨɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɜ ɇȻ. Ⱦɚɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɢɧɹɬɵ ɜ ɤɚɱɟɫɬɜɟ ɢɫɯɨɞɧɵɟ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 
 

Ɍɚɛɥɢɰɚ 2.1 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ  

Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 
Ɇɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII 

QȼɏɄ 300 300 300 300 600 600 600 600 600 300 300 300 

Qɂɋɉ 0 0 0 0 2 3 4 2 2 0 0 0 

QɅЁȾ 5 5 5 -15 -15 0 0 0 0 5 5 5 

QɎɂɅ 1 1 1 1 1 1 1 1 1 1 1 1 

QɒɅɘɁ 0 0 0 0 0 0 0 0 0 0 0 0 

 

2.2 ȼɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɪɚɫɱɟɬɨɜ 

 

2.2.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ 

 

Ɋɚɡɞɟɥɢɦ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ʉ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɟɫɟɦ V- VIII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ 
ɦɟɠɟɧɢ ɨɬɧɟɫɟɦ IX , X, XI, XII, I, II, III, IV ɦɟɫɹɰɵ, ɬ.ɤ. ɬɟ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɯ 
ɪɚɫɯɨɞɵ ɩɪɟɜɵɲɚɸɬ ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɡɧɚɱɟɧɢɹ, ɦɵ ɨɬɧɟɫɟɦ ɤ ɩɨɥɨɜɨɞɶɸ, ɚ ɬɟ 
ɦɟɫɹɰɵ, ɝɞɟ ɪɚɫɯɨɞɵ ɧɢɠɟ ɫɪɟɞɧɟɝɨɞɨɜɵɯ- ɤ ɦɟɠɟɧɢ. Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ 
ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ. Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
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  ܲ = ௠௡+ଵ, (2.1) 

 

ɝɞɟ m – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɪɚɫɯɨɞɚ ɜ ɭɛɵɜɚɸɳɟɦ ɝɨɞɭ;  

n – ɨɛɳɟɟ ɱɢɫɥɨ ɥɟɬ ɜ ɫɬɚɬɢɫɬɢɱɟɫɤɨɦ ɝɨɞɭ. 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 90%, ɫɪɟɞɧɟɜɨɞɧɨɝɨ – 50%. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɱɢɫɥɟɧɧɵɯ ɢ ɩɪɨɪɚɧɠɢɪɨɜɚɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 2.2. 
 

Ɍɚɛɥɢɰɚ 2.2 – ɉɪɨɪɚɧɠɢɪɨɜɚɧɧɵɟ ɞɚɧɧɵɟ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ 

m Ɋ, % 
QɋɊȿȾ., 

ɦ3/ɫ 
Ƚɨɞɵ 

QɋɊȿȾ. 

ɉɈɅɈȼ., 

ɦ3/ɫ 

Ƚɨɞɵ. 
QɋɊȿȾ. 

Ɇȿɀȿɇɖ, 
ɦ3/ɫ 

Ƚɨɞɵ. 

1 2,0 890 1956 2192 1976 332 1956 

2 3,9 869 1976 2006 1956 225 1967 

3 5,9 814 1967 2006 1961 220 1937 

4 7,8 779 1968 2000 1981 217 1968 

5 9,8 746 1971 1993 1967 207 1976 

6 11,8 746 1961 1956 1971 190 1954 

7 13,7 744 1981 1903 1968 174 1959 

8 15,7 690 1955 1838 1975 171 1978 

9 17,6 687 1954 1789 1955 168 1951 

10 19,6 682 1975 1692 1953 160 1936 

11 21,6 677 1937 1682 1954 160 1946 

12 23,5 662 1951 1659 1952 158 1958 

13 25,5 650 1936 1651 1951 155 1977 

14 27,5 643 1963 1643 1963 145 1950 

15 29,4 638 1953 1632 1936 143 1942 

16 31,4 631 1952 1603 1944 143 1949 

17 33,3 627 1944 1600 1974 143 1963 

18 35,3 620 1942 1594 1972 142 1973 

19 37,3 603 1970 1590 1937 141 1934 

20 39,2 586 1934 1583 1948 141 1955 

21 41,2 586 1948 1575 1942 141 1971 

22 43,1 585 1972 1553 1970 139 1944 

23 45,1 584 1974 1526 1965 133 1938 

24 47,1 582 1946 1513 1933 130 1957 

25 49,0 580 1949 1502 1939 129 1970 

26 51,0 575 1965 1497 1964 127 1941 

27 52,9 575 1958 1478 1934 127 1947 

28 54,9 574 1945 1473 1945 125 1932 

29 56,9 573 1939 1466 1941 124 1945 

30 58,8 573 1941 1453 1949 118 1962 

31 60,8 572 1964 1450 1957 117 1952 

32 62,7 571 1977 1430 1935 117 1981 

33 64,7 571 1933 1425 1946 116 1961 

34 66,7 570 1957 1417 1973 113 1969 

35 68,6 567 1973 1409 1932 112 1935 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.2 

m Ɋ, % 
QɋɊȿȾ., 

ɦ3/ɫ 
Ƚɨɞɵ 

QɋɊȿȾ. 

ɉɈɅɈȼ., 

ɦ3/ɫ 

Ƚɨɞɵ. 
QɋɊȿȾ. 

Ɇȿɀȿɇɖ, 
ɦ3/ɫ 

Ƚɨɞɵ. 

36 70,6 553 1932 1409 1958 110 1964 

37 72,5 551 1935 1405 1977 110 1953 

38 74,5 543 1950 1386 1940 110 1940 

39 76,5 541 1959 1355 1969 109 1980 

40 78,4 537 1978 1342 1966 109 1960 

41 80,4 535 1940 1340 1950 108 1939 

42 82,4 527 1969 1302 1938 106 1979 

43 84,3 523 1938 1288 1962 105 1975 

44 86,3 514 1966 1275 1959 105 1943 

45 88,2 508 1962 1271 1978 101 1966 

46 90,2 501 1947 1264 1960 100 1965 

47 92,2 494 1960 1257 1979 100 1933 

48 94,1 490 1979 1249 1947 87 1948 

49 96,1 465 1980 1179 1980 80 1972 

50 98,0 440 1943 1110 1943 77 1974 

 

ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɩɨɫɬɪɨɟɧɧɵɟ ɩɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.2 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 

 
Ɋɢɫɭɧɨɤ 2.1 – ɗɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 

 

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɣ ɝɨɞ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1965 ɝɨɞ. 
ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  
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  Кɦ = Qɦభ9రభQɦభ9లఱ = ଵଶ଻ଵ଴଴ = ͳ,ʹ͹, (2.2) 

 

  Кɩ = Qɩభ9లఱQɩభ9లఱ = ଵସଽ଻ଵସଽ଻ = ͳ, (2.3) 

 

ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 

ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ 
ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱёɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1960 ɝɨɞ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  

 

  Кɦ = Qɦభ9లఱQɦభ9లబ = ଵ଴଴ଵ଴ଽ = Ͳ,ͻʹ, (2.4) 

 

  Кɩ = Qɩభ9లబQɩభ9లబ = ଵଶ଺ସଵଶ଺ସ = ͳ, (2.5) 

 

ȼ ɤɚɱɟɫɬɜɟ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɢɧɢɦɚɟɦ 1960 ɢ 1965 
ɝɨɞɚ, ɨɧɢ ɬɪɟɛɭɸɬ ɩɪɢɜɟɞɟɧɢɹ. Ⱦɟɥɚɟɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɞɥɹ ɨɛɨɢɯ ɝɨɞɨɜ ɢ 
ɡɚɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɵ 2.3 ɢ 2.4. 
 

Ɍɚɛɥɢɰɚ 2.3 - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ 1960 ɝɨɞ  
ɦɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ 

Q, ɦ3/ɫ 46 33 30 48 1352 2733 607 363 287 287 76 68 494 

Qɩɪ, ɦ3/ɫ 45 32 29 47 1325 2678 595 356 281 281 74 67 484 

Qɤɨɪ, ɦ3/ɫ 60 82 63 254 1362 1840 650 640 610 230 80 55 494 

 

Ɍɚɛɥɢɰɚ 2.4 - Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ 1965 ɝɨɞ 
ɦɟɫɹɰɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ 

Q, ɦ3/ɫ 38 30 27 27 543 4450 472 637 320 237 71 50 575 

Qɩɪ, ɦ3/ɫ 38 30 27 27 538 4406 467 631 317 235 70 50 569 

Qɤɨɪ, ɦ3/ɫ 85 94 108 325 1490 2270 760 680 650 262 90 80 575 

 

ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɫɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɝɢɞɪɨɝɪɚɮ (ɪɢɫ. 2.2). 
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Ɋɢɫɭɧɨɤ 2.2 - Ƚɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ 

 

2.2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 
ɞɚɧɧɵɦɢ ɢɡ ɬɚɛɥɢɰɵ 1.4. ɉɨɱɚɫɨɜɵɟ ɡɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ 
ɫɭɬɤɢ ɪɚɧɠɢɪɭɟɦ ɩɨ ɭɛɵɜɚɧɢɸ. ȼ ɪɚɧɠɢɪɭɟɦɨɦ ɪɹɞɭ ɨɩɪɟɞɟɥɢɦ ɩɪɢɪɚɳɟɧɢɟ 
ɧɚɝɪɭɡɤɢ ΔP ɫ ɲɚɝɨɦ ɜ ɨɞɢɧ ɱɚɫ. 

ɉɨɞɫɱɢɬɵɜɚɸɬɫɹ ɧɚɤɨɩɥɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ. ɉɨ ɤɨɨɪɞɢɧɚɬɚɦ ɜ 
ɬɚɛɥɢɰɚɯ 2.5 ɢ 2.6 ɫɬɪɨɹɬɫɹ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ. 

 

Ɍɚɛɥɢɰɚ 2.5 - Ɇɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɡɢɦɧɢɯ ɦɟɫɹɰɚɯ 

ɑɚɫɵ 

 Ɋ, Ɇȼɬ Pɪɚɧɠ, Ɇȼɬ ∆P, Ɇȼɬ t, ɱɚɫɵ ∆ɗ, ɦɥɧ ɤȼɬ*ɱ 

∑P, Ɇȼɬ 

 ∑ɗ, ɦɥɧ ɤȼɬ*ɱ 

0 7313 8364 14 1 0,014 13,75 0,014 

1 7379 8351 64 2 0,128 77,83 0,142 

2 7539 8286 3 3 0,008 80,46 0,150 

3 7745 8284 39 4 0,157 119,67 0,307 

4 8012 8245 36 5 0,180 155,65 0,487 

5 8186 8209 23 6 0,135 178,18 0,621 

6 8284 8186 6 7 0,043 184,33 0,665 

7 8209 8180 37 8 0,297 221,48 0,962 

8 8143 8143 30 9 0,274 251,91 1,236 

9 8069 8112 43 10 0,430 294,92 1,666 

10 8055 8069 5 11 0,052 299,60 1,717 

11 8065 8065 4 12 0,046 303,41 1,763 

12 8112 8061 6 13 0,072 308,96 1,835 

13 8245 8055 43 14 0,602 351,97 2,438 

14 8364 8012 202 15 3,028 553,85 5,466 

15 8351 7810 66 16 1,049 619,39 6,514 

16 8286 7745 157 17 2,661 775,92 9,175 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.5 
ɑɚɫɵ 

 Ɋ, Ɇȼɬ Pɪɚɧɠ, Ɇȼɬ ∆P, Ɇȼɬ t, ɱɚɫɵ ∆ɗ, ɦɥɧ ɤȼɬ*ɱ 

∑P, Ɇȼɬ 

 ∑ɗ, ɦɥɧ ɤȼɬ*ɱ 

17 8180 7588 50 18 0,895 825,66 10,071 

18 8061 7539 135 19 2,568 960,83 12,639 

19 7810 7403 24 20 0,480 984,82 13,119 

20 7588 7379 67 21 1,401 1051,53 14,520 

21 7403 7313 16 22 0,341 1067,04 14,861 

22 7297 7297 53 23 1,218 1120,00 16,079 

23 7244 7244 7244 24 173,856 8364,00 189,935 

 

Ɍɚɛɥɢɰɚ 2.6 - Ɇɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɡɚ ɥɟɬɧɢɟ ɦɟɫɹɰɵ 

ɑɚɫɵ 

 

Ɋ, 
Ɇȼɬ 

Pɪɚɧɠ, 

Ɇȼɬ 

∆P, 
Ɇȼɬ t, ɱɚɫɵ 

∆ɗ, ɦɥɧ 
ɤȼɬ*ɱ 

∑∆P, Ɇȼɬ 

 

∑∆ɗ, ɦɥɧ 
ɤȼɬ*ɱ 

0 5194 6231 73 1 0,073 73,14 0,073 

1 5196 6158 3 2 0,006 76,36 0,080 

2 5323 6154 6 3 0,018 82,21 0,097 

3 5558 6149 1 4 0,002 82,80 0,100 

4 5792 6148 8 5 0,040 90,70 0,139 

5 5995 6140 7 6 0,042 97,72 0,181 

6 6154 6133 36 7 0,254 134,00 0,435 

7 6231 6097 9 8 0,075 143,36 0,510 

8 6149 6087 1 9 0,008 144,24 0,518 

9 6148 6087 18 10 0,179 162,09 0,696 

10 6133 6069 37 11 0,412 199,54 1,108 

11 6140 6031 16 12 0,186 215,05 1,294 

12 6158 6016 20 13 0,266 235,53 1,561 

13 6087 5995 38 14 0,533 273,56 2,093 

14 6069 5957 165 15 2,471 438,28 4,564 

15 6097 5792 105 16 1,676 543,03 6,239 

16 6031 5688 130 17 2,213 673,23 8,453 

17 6016 5558 116 18 2,086 789,09 10,539 

18 6087 5442 119 19 2,257 907,88 12,796 

19 5957 5323 9 20 0,176 916,65 12,971 

20 5688 5314 68 21 1,432 984,82 14,402 

21 5442 5246 50 22 1,101 1034,86 15,503 

22 5314 5196 2 23 0,054 1037,20 15,557 

23 5246 5194 5194 24 124,656 6231,20 140,213 

 

Ɍɚɤ ɤɚɤ Ʉɪɚɫɧɨɹɪɫɤɨɟ ɊȾɍ ɫɱɢɬɚɟɬɫɹ ɬɢɩɢɱɧɵɦ ɢɡ-ɡɚ ɨɝɪɨɦɧɵɯ ɡɚɜɨɞɨɜ ɜ 
ɧɟɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɦɟɧɶɲɟ 10, ɬɨ ɬɢɩɨɜɨɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɟ 
ɫɬɪɨɢɬɫɹ.  

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ, ɫ ɭɱёɬɨɦ ɜɜɟɞёɧɧɵɯ ɜ ɪɚɛɨɬɭ Ƚɗɋ. (ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1 ɢ Ȼ.2). 
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2.2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɨɣ ɢ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɟɣ 

 

Ɇɚɤɫɢɦɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ௠ܲ௔௫ = ሺܽ + ܾሻ ∗ cosሺ͵Ͳ଴ · ݐ − ͳͷ଴ሻ, (2.6) 

 

ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ. 
a ɢ b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜɵɫɱɢɬɵɜɚɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

 ܽ =  ܲ́ ˋ௠ˏ௔௫ + ܲˎ ˈ௠̞௔௫ʹ , (2.7) 

 

 ܾ =  ܲ́ ˋ௠ˏ௔௫ − ܲˎ ˈ௠̞௔௫ʹ , (2.8) 

 

ɝɞɟ ܲ́ ˋ௠ˏ௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɡɢɦɟ; 
 ܲˎ ˈ௠̞௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɩɨ ɥɟɬɭ. 
 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɦɨɳɧɨɫɬɢ ɧɚɯɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ. ɉɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 
ɡɚɧɨɫɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 2.7. 

 

Ɍɚɛɥɢɰɚ 2.7 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

Ɇɟɫɹɰ 
cos Ɇɚɤɫɢɦɚɥɶɧɵɟ ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ 

a b Pɦɚɤɫ, Ɇȼɬ a b Ɋɫɪ, Ɇȼɬ 

1 0,97 

7298 1067 

8328 

6878 1036 

7879 

2 0,71 8052 7611 

3 0,26 7574 7147 

4 -0,26 7022 6611 

5 -0,71 6544 6146 

6 -0,97 6268 5878 

7 -0,97 6267 5877 

8 -0,71 6542 6144 

9 -0,26 7019 6608 

10 0,26 7571 7144 

11 0,71 8050 7609 

12 0,97 8327 7878 

 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 
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Ɋɢɫɭɧɨɤ 2.3 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ 

 

2.3 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ 

 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɪɟɠɢɦɚ ɜɨɡɶɦɟɦ ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩ. 2.2.1). Ɋɚɫɱɟɬ 
ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɫɬɪɨɢɬɶ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ. ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ 
ɞɚɧɧɵɟ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.8. 
 

Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɫɱёɬ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 

Q 90% 
60 82 63 254 1362 1840 650 640 610 230 80 55 

Qɂɋɉ 0 0 0 0 2 3 4 2 2 0 0 0 

QɅЁȾ 5 5 5 -15 -15 5 5 5 

QɎɂɅ 1 1 1 1 1 1 1 1 1 1 1 1 

QɒɅɘɁ 0 0 0 0 0 0 0 0 0 0 0 0 

ɫɭɦɦɚ Q 6 6 6 -14 -12 4 5 3 3 8 6 6 

QȻɕɌ 
54 76 57 268 1374 1836 645 637 607 224 74 49 

QȼɏɄ x x x x 2x 2x 2x 2x 2x x x x 

ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ȼɏɄ 
300 300 300 300 600 600 600 600 600 300 300 300 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ɜɨɞɨɬɨɤɭ 

ZȼȻ, ɦ 130 130 130 130 130 130 130 130 130 130 130 130 

ZɇȻ, ɦ 
91,4 91,4 91,4 91,4 92,5 92,5 92,5 92,5 92,5 91,4 91,4 91,4 

H, ɦ 
38,2 38,2 38,2 38,2 37,1 37,1 37,1 37,1 37,1 38,1 38,2 38,2 

NȻɕɌ, ɤȼɬ 
18 25 19 87 433 578 203 201 191 73 24 16 

Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɨ ȼɏɄ 

ZȼȻ, ɦ 130 130 130 130 130 130 130 130 130 130 130 130 

ZɇȻ, ɦ 
91,4 91,4 91,4 91,4 92,5 92,5 92,5 92,5 92,5 91,4 91,4 91,4 

H, ɦ 
38,2 38,2 38,2 38,2 37,1 37,1 37,1 37,1 37,1 38,1 38,2 38,2 

NȼɏɄ, ɤȼɬ 
97 97 97 97 189 189 189 189 189 97 97 97 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 2.8 

Ɇɟɫɹɰ 
1 2 3 4 5 6 7 8 9 10 11 12 

N ȻɕɌ-N ȼɏɄ 
-80 -73 -79 -10 244 389 14 12 2 -25 -73 -82 

 240 

 

ɋɭɦɦɚɪɧɵɣ ɢɡɛɵɬɨɤ ΔN= 240 Ɇȼɬ. ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɱɢɧɚɟɬɫɹ 
ɫ ɨɤɬɹɛɪɹ. 

 

2.4 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ 

 

ȼɨɡɶɦɟɦ ɞɚɧɧɵɟ ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ (ɪɢɫ. 2.3), ɢ 
ɩɨɫɬɪɨɢɦ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ. ɇɚ ɷɬɨɦ ɝɪɚɮɢɤɟ ɨɬɦɟɬɢɦ ɦɨɳɧɨɫɬɶ ɩɨ ɜɨɞɨɬɨɤɭ ɢ 
ȼɏɄ. ɉɪɨɜɟɞɟɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɬɚɤ, ɱɬɨɛɵ ɨɛɪɚɡɨɜɚɜɲɚɹɫɹ 
ɩɭɫɬɨɬɚ ɛɵɥɚ ɪɚɜɧɚ ɫɭɦɦɚɪɧɨɦɭ ɢɡɛɵɬɤɭ. (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫ. Ȼ.3). 

ɂɡ ɝɪɚɮɢɤɚ ɩɨɥɭɱɚɟɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɡɚ ɹɧɜɚɪɶ, ɞɟɤɚɛɪɶ  
Nɝɚɪ  = 215 Ɇȼɬ. 
 

2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 
ɦɚɥɨɜɨɞɧɨɦɭ ɝɨɞɭ 

 

ɇɚɱɧɟɦ ɪɚɫɱɟɬ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɨɧ ɧɭɠɟɧ ɞɥɹ ɬɨɝɨ, 
ɱɨɛɵ ɧɚɣɬɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ, ɩɪɢ ɤɨɬɨɪɨɣ ɨɬɦɟɬɤɢ ɢ ɨɛɴɟɦɵ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɞɭɬ ɤ ɧɚɱɚɥɶɧɵɦ ɡɧɚɱɟɧɢɹɦ. ȼ ɬɟ ɦɟɫɹɰɵ, ɤɨɬɨɪɵɟ 
ɨɤɚɡɚɥɢɫɶ ɧɢɠɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɛɭɞɟɦ ɪɚɛɨɬɚɬɶ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ 
ȼɏɄ. (ɩɪɢɥ. Ȼ, ɪɢɫ. Ȼ.3). 

ȼ ɩɟɪɜɨɣ ɢɬɟɪɚɰɢɢ ɨɛɴɟɦ ɢ ɨɬɦɟɬɤɚ ɧɟ ɩɪɢɲɥɢ ɤ ɇɉɍ ɢ ɧɚɱɚɥɶɧɨɦɭ 
ɨɛɴɟɦɭ(ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥ. Ȼ.1), ɩɨɷɬɨɦɭ  ɩɨɞɧɢɦɚɟɦ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɚ 2 Ɇȼɬ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɫɥɟɞɧɟɣ ɢɬɟɪɚɰɢɢ ɧɚɩɨɪ ɨɫɬɚɥɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɚɯ, 
ɜɵɞɚɟɬɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɩɨ ɩɨɥɭɱɟɧɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ (ɩɪɢɥ. Ȼ, 
ɬɚɛɥ. Ȼ.2) ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɢɡɦɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɨ ɜɪɟɦɟɧɢ. (ɪɢɫ. 2.4),ɍɆɈ  
ɪɚɜɧɨ 123,26 ɦ. 
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Ɋɢɫɭɧɨɤ 2.4 - ɂɡɦɟɧɟɧɢɟ ZȼȻ ɜ ɬɟɱɟɧɢɟ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

 

2.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ˖ܰ˔˕ = ˓ܰ˃˄+ ˓ܰˈˊ,                                                                                            (2.9) 

 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɚɣɬɢ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɂɄɇ ɞɥɹ ɬɢɩɢɱɧɵɯ ɡɢɦɧɢɯ ɫɭɬɨɤ (ɪɢɫ. 2.3).  Ȼɟɪɟɦ 
ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɭɦɧɨɠɚɟɦ ɟɝɨ ɧɚ 24, 
ɩɨɥɭɱɢɜ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɜɵɪɚɛɨɬɤɭ. 

 

 Э˓˃˄.ˊˋˏ = ˓ܰ˃˄ ∙ ʹͶͳͲͲͲ = ʹͳͷ · ʹͶͳͲͲͲ = ͷ,ͳ͸ ˏˎː. ˍʑ˕ · ˚, (2.10) 

 

ɇɟɤɨɬɨɪɭɸ ɱɚɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɫɩɪɟɞɟɥɹɟɦ ɜ 
ɩɢɤ ɢ ɛɚɡɭ. (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫ. Ȼ.4) Ɍɭ ɱɚɫɬɶ, ɤɨɬɨɪɚɹ ɢɞёɬ ɜ ɛɚɡɭ ɨɩɪɟɞɟɥɢɦ ɩɨ 
ɫɚɧɢɬɚɪɧɨɦɭ ɩɨɩɭɫɤɭ Qɫ.ɩ. = 150 ɦ3/ɫ; Hɫɪ ɜɨɡɶɦёɦ ɢɡ ɩɪɢɥ. Ȼ, ɬɚɛɥ.Ȼ.2; ɄɉȾ 
ɬɭɪɛɢɧɵ ɩɨɫɦɨɬɪɢɦ ɜ ɟɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ. ɑɬɨɛɵ ɧɚɣɬɢ ɜɵɪɚɛɨɬɤɭ, ɤɨɬɨɪɚɹ 
ɩɨɣɞɟɬ ɜ ɛɚɡɭ ɨɩɪɟɞɟɥɢɦ ɫɧɚɱɚɥɚ ɦɨɳɧɨɫɬɶ: 

 

 ˔ܰ.˒. = ͻ,ͺͳ · ܳ˔.˒. · ˓˔ܪ · ŋ˕ͳͲͲͲ = ͻ,ͺͳ · ͳͷͲ · ͵͹,ͳͷ · Ͳ,ͻʹͳͳͲͲͲ = ͷͲ,Ͷ ʛʑ˕, (2.11) 

 

 Э˔.˒. = ʹͶ ∙ ˔ܰ.˒.ͳͲͲͲ = ʹͶ ∙  ͷͲ,ͶͳͲͲͲ = ͳ,ʹ ˏˎː. ˍʑ˕ · ˚, (2.12) 

123,00

124,00

125,00

126,00

127,00

128,00

129,00

130,00

131,00

10 11 12 1 2 3 4 5 6 7 8 9 10

Z
ʦʥ

, ̥

̥е̭я̶̼90% ʻʿУ УʺО



25 

 

ɉɨ ɪɢɫɭɧɤɭ (ɩɪɢɥ. Ȼ, ɪɢɫ. Ȼ.4) ɧɚɣɞɟɦ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Nɪɚɛ = 466 Ɇȼɬ. 
ɇɚɣɞɟɦ ɪɟɡɟɪɜɵ: ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɧɚ Ƚɗɋ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɬɨɥɶɤɨ ɧɚɝɪɭɡɨɱɧɵɣ 
ɪɟɡɟɪɜ, ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ 1-2% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ˓ܰˈˊ = ͺͶ ʛʑ˕. 

 ˖ܰ˔˕ = Ͷ͸͸ + ͺͶ = ͷͷͲ ʛʑ˕, 
 

Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɵɟ ɞɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ. 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɫɬɚɧɰɢɣ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ 

ɫɬɚɧɰɢɢ, ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ – 2%. ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɧɚ Ƚɗɋ ɢ ɧɚ Ɍɗɋ. 

 Nɭɫɬ.Ƚɗɋ = ʹ͹ͲͲ Ɇȼɬ. 

 

  Nɭɫɬ
Ɍɗɋ = Nɪɚɛ

Ɍɗɋ + Nɚ.ɪ.Ɍɗɋ + Nɧ.ɪ.Ɍɗɋ,                                                                      (2.13) 

 

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

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
 

ɪɟɦܨ 
ɫɭɳ.Ƚɗɋ = ͳ ∙ ɭܰɫɬ

ɫɭɳ.Ƚɗɋͺ ∙ ͳɦɟɫ = ͵͵ͺ Ɇȼɬ ∙ ˏˈ˔ˆˑˇ, (2.14) 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
 

ɪɟɦܨ 
ɩɪ.ȽЭɋ = ͳ ∙ ɭܰɫɬ

ɩɪ.ȽЭɋͺ ∙ ͳɦɟɫ = ͸ͻ Ɇȼɬ ∙ ɦɟɫ
ɝɨɞ

, (2.15) 

 

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

 

ɪɟɦܨ 
Ɍɗɋ = ቆ ɭܰɫɬ

Ɍɗɋʹ ∙ ͳɦɟɫ + ɭܰɫɬ
Ɍɗɋʹ ∙ ͳɦɟɫቇ ∙ ͳʹ = ͵͹ͷʹ Ɇȼɬ ∙ ɦɟɫ/ɝɨɞ, (2.16) 

 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɩɪɢɥɨɠɟɧɢɢ Ȼ ɬɚɛɥ. Ȼ.3. ɉɨ ɷɬɢɦ ɞɚɧɧɵɦ ɫɬɪɨɢɦ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɢ (ɩɪɢɥ. Ȼ., 
ɪɢɫ. Ȼ.5). 
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2.7 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ 

ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ, ɨɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɪɚɫɫɱɢɬɚɟɦ ȼɗɊ ɞɥɹ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ɉɧ ɩɪɨɜɨɞɢɬɫɹ ɬɚɤɠɟ ɤɚɤ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɜɚɠɧɵɦ 
ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɇɉɍ ɢ ɍɆɈ ɨɤɚɡɚɥɢɫɶ ɬɚɤɢɦɢ ɠɟ ɩɨ ɡɧɚɱɟɧɢɹɦ, ɤɚɤ 
ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. Ɋɚɫɯɨɞɵ ɛɟɪɟɦ ɢɡ ɬɚɛɥɢɰɵ 2.4. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɦ ɩɨ ɨɬɦɟɬɤɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩɪɢɥ. Ȼ, ɬɚɛɥ. Ȼ.4) ɢ 
ɩɨɥɭɱɟɧɧɵɦ ɦɨɳɧɨɫɬɹɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (ɩɪɢɥ. Ȼ, ɬɚɛɥ. Ȼ.5). 

ȼ ɩɟɪɜɨɦ ȼɗɊ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɚ 1599,9 ɦɥɧ. ɤȼɬ·ɱ, ɚ ɜɨ ɜɬɨɪɨɦ – 1603,8 

ɦɥɧ.ɤȼɬ·ɱ. Ɉɛɴɹɜɥɹɟɦ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ 
ɇɭɦɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ 1603,8 ɦɥɧ. ɤȼɬ·ɱ. 

 

2.8 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɛɥɚɫɬɢ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ƚɗɋ. Ɋɚɫɱɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.9, ɩɨɥɭɱɟɧɧɨɟ ɪɟɠɢɦɧɨɟ ɩɨɥɟ – ɧɚ 
ɪɢɫɭɧɤɟ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.9 - Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ ɞɥɹ ɥɟɬɧɢɯ ɢ 

ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 

Qɧɛ Zɧɛ ɥɟɬɨ Zɧɛ ɡɢɦɚ Hɇɉɍ ɇɍɆɈ ɇzɜɛ1 H, ɦ Q, ɦ3/ɫ H, ɦ Q, ɦ3/ɫ 

0 90,02 90,09 22,53 8,46 18,56 
33,5 2027,9 30,4 2128,5 

465 91,95 91,97 23,72 9,65 19,75 33 2046,3 30,2 2121,5 

1000 93,70 93,73 24,55 10,48 20,58 32,6 2071,5 30 2114,4 

2000 96,24 96,27 25,33 11,26 21,36 32,5 2077,8 29,8 2107,4 

2900 98,00 98,06 26,57 12,50 22,60 32,4 2084,2 29,6 2100,3 

4000 99,81 99,89 27,90 13,83 23,93 32 2110,3 29,4 2093,2 

5300 101,65 101,70 29,71 15,64 25,74 31,5 2143,8 28,9 2075,3 

6500 102,98 103,03 31,54 17,47 27,57 31 2178,4 28,5 2060,9 

8060 104,21 104,27 33,33 19,26 29,36 30,9 2094,0 28 2042,7 

9500 105,02 105,05 35,87 21,80 31,90 30,7 2107,7 27,8 2035,4 

11200 105,84 105,88 37,63 23,56 33,66 30,6 2054,2 27,5 2024,4 

13000 107,01 107,07 39,51 25,44 35,54 30,4 2128,5 27 2005,9 
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ɉɨɥɭɱɟɧɧɚɹ ɩɨ ɪɟɠɢɦɧɨɦɭ ɩɨɥɸ ɨɛɥɚɫɬɶ ɧɚɯɨɞɢɬɫɹ ɜ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɹɯ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hmax ɫɨɫɬɚɜɢɥ 38 ɦ, 
ɪɚɫɱёɬɧɵɣ ɇɪ = 30,4 ɦ, ɦɢɧɢɦɚɥɶɧɵɣ Hmin = 27 ɦ. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɇɭɦɢɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

 

ɉɨɞɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ Ƚɍɏ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɞɥɹ 
ɤɚɠɞɨɝɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɬɢɩɚ ɬɭɪɛɢɧ ɜɵɛɪɚɬɶ ɜɚɪɢɚɧɬɵ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ 
ɤɨɥɟɫɚ D1 ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ n, ɜɵɩɨɥɧɹɸɳɢɟ ɭɫɥɨɜɢɹ: 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɜ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɧɚ ɧɚɢɦɟɧɶɲɟɦ ɤɨɥɢɱɟɫɬɜɟ 
ɚɝɪɟɝɚɬɨɜ ɢ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ. 

Ⱦɚɥɟɟ ɩɨɞɛɢɪɚɟɦ ɜɚɪɢɚɧɬɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɤɨɬɨɪɵɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ 
ɢɡɜɟɫɬɧɨɦɭ ɞɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ. Ƚɥɚɜɧɵɟ ɤɪɢɬɟɪɢɢ ɩɨɞɛɨɪɚ: ɡɧɚɱɟɧɢɟ Hmax 

ɞɨɥɠɧɨ ɛɵɬɶ ɦɟɧɶɲɟ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ Hɩɪɟɞ ɜɵɛɪɚɧɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, 
ɨɬɧɨɲɟɧɢɟ ɇmin/Hmax = 27/38 = 0,71 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ 
ɞɚɧɧɵɯ.  

Ɉɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ ɞɚɧɧɵɯ ɧɚɩɨɪɨɜ, ɞɥɹ ɜɵɛɨɪɚ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɪɚɫɫɦɨɬɪɢɦ ɬɢɩ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ɢ 
ɊɈ45-ȼ, ɢɯ ɩɚɪɚɦɟɬɪɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 

 

Ɍɚɛɥɢɰɚ 3.1 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ ɉɅ40ɚ-ȼ ɉɅ40ɛ-ȼ ɊɈ45-ȼ 

ɇɩɪɟɞ, ɦ 40 40 45 

Hmin/Hmax 0,5 0,5 0,6 

n'1opt, ɦɢɧ -1 125 123 82 

Q'1opt, ɥ/ɫ 1020 1150 1200 

ƞɦ ɨpt 0,913 0,904 0,921 

QI max, ɥ/ɫ 1800 1700 1430 

D'1m, ɦ 0,46 0,46 0,46 

ɇɦɨɞ, ɦ 4 4 4 

tɦɨɞ, °ɋ 10 20 8 

Ȟɦɨɞ, ɦ2/c 1,3 1,01 1,38 

 

ȼɵɩɨɥɧɹɟɦ ɩɟɪɟɫɱɟɬ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɬ ɦɨɞɟɥɶɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɤ 
ɧɚɬɭɪɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. 
ȼɫɟ ɪɚɫɱɟɬɵ ɜɵɩɨɥɧɟɧɵ ɜ ɩɪɨɝɪɚɦɦɟ Microsoft Excel. Ⱦɚɥɟɟ ɩɪɢɜɟɞɟɧ ɩɪɢɦɟɪ 
ɪɚɫɱɟɬɚ ɞɥɹ ɞɢɚɦɟɬɪɚ 7,5 ɦ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ. 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ: 
 

 N˃ = ͻ,ͺͳQଵ˓′ DଵଶHN˓√HN˓η˕ηˆ̝˓, (3.1) 

 

ɝɞɟ Qଵ˓′ = ͳ,͹ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  η˕ − ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  ηˆ̝˓ = Ͳ,ͻ͹ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 
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ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ : 

 

 η˕ = ͳ − (ͳ − ηˏˑˇ൯ ൮ሺͳ − ɂሻ + ɂ ∙ √DଵˏˑˇDଵఱ √ʜˏˑˇʜN˓భబ √ ɋːɋˏˑˇఱ ) = 

= ͳ − ሺͳ − Ͳ,ͺͺሻ ൮ሺͳ − Ͳ,͹ͷሻ + Ͳ,͹ͷ · √Ͳ,Ͷ͸͹,ͷఱ √ Ͷ͵Ͳ,Ͷభబ √ͳ,͵ͳ,͵ఱ ) = Ͳ,ͻ͵, (3.2) 

 

ɝɞɟ ηˏ − ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵˏ −ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; ʜˏ − ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; Dଵ– ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; ʜN˓ − ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ɋˏ, ɋː − ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦɨɞ; ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (ߝ = Ͳ,͹ͷ). 

Ɍɨɝɞɚ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
 

 N′˃ = ͻ,ͺͳ · ͳ,͹ · ͹,ͷଶ · ͵Ͳ,Ͷ√͵Ͳ,Ͷ · Ͳ,ͻ͵ · Ͳ,ͻ͹ = ͳͶͳ,͵ͺ ʛʑ˕,  
 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɱɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ: 
 

 Z′a = N˖˔˕˓Na = ͷͷͲͲͲͲͳͶͳ,͵ͺ = ͵,ͺͻ, (3.3) 

 

ɝɞɟ N˖˔˕˓ = ͷͷͲͲͲͲ ɤȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ. 
Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɢɜɲɟɟɫɹ ɱɢɫɥɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɉɪɢɧɢɦɚɟɦ Zɚ=4. 

ɉɨɥɭɱɚɟɦ ɭɬɨɱɧɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɚɝɪɟɝɚɬɚ: 
 

 Na = N˖˔˕Za = ͷͷͲͲͲͲͶ = ͳ͵͹,ͷ ʛʑ˕, (3.4) 

 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 

 ݊ = ݊′ூ ˓ ∙ ˓ܪ√ ∙ ଵܦ∆ = ͳʹͷ ∙ √͵Ͳ,Ͷ ∙ ͳ,Ͳͷ͹,ͷ = ͻͶ,͵ʹ ˑ˄/ˏˋː, (3.5) 

 

Ɍ
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ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; ∆ = 

଴,ଽଷ଴,଼଼ = ͳ,Ͳͷ − ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ 
ɨɬ ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 

ɉɪɢɧɢɦɚɟɦ ɛɥɢɠɚɣɲɟɟ ɛɨɥɶɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɢ ɩɨɥɭɱɚɟɦ ݊௖ = ͳͲͲ ˑ˄/ˏˋː. 

Ɋɚɫɱɟɬɵ ɉɅ40ɚ-ȼ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2. 
  

Ɍɚɛɥɢɰɚ 3.2 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɚ-ȼ 

D1, ɦ 5,6 6 6,3 6,7 7,1 8 

ղɬ 0,93 0,93 0,93 0,93 0,93 0,93 

N’a, 

Ɇȼɬ 

78,61 90,3 99,6 112,713 126,64 160,951 

Z’a, ɲɬ 7,00 6,09 5,52 4,88 4,34 3,42 

Za, ɲɬ 8 8 6 5 6 4 

Na, 

Ɇȼɬ 

68,75 68,75 91,667 110 91,667 137,5 

Δ1 1,05 1,05 1,05 1,05 1,05 1,05 

n'c, 

ɨɛ/ɦɢɧ 

126,15 117,78 112,19 105,53 99,61 88,45 

ncɢɧɯ, 

ɨɛ/ɦɢɧ 

136,4 125 115,4 107,1 100 100 

n’max, 

ɨɛ/ɦɢɧ 

143,4 140,8 136,4 134,6 33,2 150 

n'ɪɚɫɱ, 

ɨɛ/ɦɢɧ 

135,2 132,7 128,6 126,9 125,5 141,3 

n’min, 

ɨɛ/ɦɢɧ 

120,9 118,7 115 113,5 112,2 126,4 ܳ ∙ղɪɚɫɱ 1,37 1,2 1,45 1,54 1,14 1,35 ܳ ∙ղmax 0,98 0,86 1,04 1,1 0,82 0,96 

 

Ɋɚɫɱɟɬɵ ɉɅ40ɛ-ȼ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.3. 
 

Ɍɚɛɥɢɰɚ 3.3 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ40ɛ-ȼ 

D1, ɦ 5 5,6 6 6,3 6,7 7,1 

ղɬ 0,93 0,93 0,93 0,93 0,93 0,93 

N’a, Ɇȼɬ 59,508 74,724 85,834 94,673 107,134 120,369 

Z’a, ɲɬ 9,24 7,36 6,41 5,81 5,13 4,57 

Za, ɲɬ 10 8 8 6 6 6 

Na, Ɇȼɬ 55 68,75 68,75 91,667 91,667 91,667 

Δ1 1,04 1,04 1,04 1,04 1,05 1,05 

n'c, 

ɨɛ/ɦɢɧ 

138,48 123,71 115,5 110,02 103,48 97,68 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.3 

D1, ɦ 5 5,6 6 6,3 6,7 7,1 

n'c, 

ɨɛ/ɦɢɧ 

138,48 123,71 115,5 110,02 103,48 97,68 

ncɢɧɯ, 

ɨɛ/ɦɢɧ 

142,8 125 125 115,4 107,1 100 

n’max, 

ɨɛ/ɦɢɧ 

134,6 131,9 141,3 136,9 135,1 133,6 

n'ɪɚɫɱ, 

ɨɛ/ɦɢɧ 

126,8 124,3 133,1 129 127,3 125,9 

n’min, 

ɨɛ/ɦɢɧ 

113,4 111,2 119,1 115,4 113,9 112,6 ܳ ∙ղɪɚɫɱ 1,38 1,37 1,2 1,45 1,28 1,14 ܳ ∙ղmax 0,99 0,98 0,86 1,04 0,92 0,82 

 

Ɋɚɫɱɟɬɵ ɊɈ45-ȼ ɞɪɭɝɢɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
  

Ɍɚɛɥɢɰɚ 3.4 - ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɊɈ45-ȼ 

D1, ɦ 6 6,3 6,7 7,1 7,5 8 

ղɬ 0,92 0,92 0,93 0,93 0,93 0,93 

N’a, 

Ɇȼɬ 

76,095 83,934 94,987 106,726 119,152 135,65 

Z’a, ɲɬ 7,23 6,55 5,79 5,15 4,62 4,05 

Za, ɲɬ 8 8 6 6 6 6 

Na, 

Ɇȼɬ 

68,75 68,75 91,667 91,667 91,667 91,667 

Δ1 1,06 1,06 1,06 1,06 1,06 1,06 

n'c, 

ɨɛ/ɦɢɧ 

77,89 74,19 69,79 65,87 62,38 58,49 

ncɢɧɯ, 

ɨɛ/ɦɢɧ 

78,9 75 71,4 68,2 62,5 60 

n’max, 

ɨɛ/ɦɢɧ 

88,7 88,5 89,6 90,6 87,7 89,8 

n'ɪɚɫɱ, 

ɨɛ/ɦɢɧ 

83,6 83,4 84,4 85,4 82,7 84,6 

n’min, 

ɨɛ/ɦɢɧ 

74,8 74,6 75,5 76,4 73,9 75,7 ܳ ∙ղɪɚɫɱ 1,2 1,09 1,28 1,14 1,02 0,9 ܳ ∙ղmax 0,86 0,78 0,92 0,82 0,73 0,64 
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Ɍɚɤ ɤɚɤ ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɞɢɚɦɟɬɪɵ ɜ ɬɚɛɥɢɰɚɯ ɧɟ ɜɯɨɞɹɬ ɜ ɪɟɠɢɦɧɨɟ ɩɨɥɟ 
ɬɭɪɛɢɧɵ ɢ ɞɥɹ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɨɜ ɧɚɦ ɩɨɧɚɞɨɛɢɬɫɹ ɧɚɣɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ, 
ɩɨɫɦɨɬɪɟɜ ɜ ɫɩɪɚɜɨɱɧɵɯ ɩɨɫɨɛɢɹɯ, ɨɩɪɟɞɟɥɹɟɦ, ɱɬɨ ɧɢ ɤ ɨɞɧɨɦɭ ɢɡ 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɧɟɜɨɡɦɨɠɧɨ ɩɨɞɨɛɪɚɬɶ ɫɟɪɢɣɧɵɣ ɝɟɧɟɪɚɬɨɪ. Ʉɪɨɦɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ɛ ɫ D1= 7,5 ɦ, ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɚɝɪɟɝɚɬɨɜ Zɚ= 4. Ⱦɚɥɟɟ 
ɩɪɨɞɨɥɠɚɟɦ ɪɚɫɱɟɬ ɬɨɥɶɤɨ ɞɥɹ ɷɬɨɝɨ ɞɢɚɦɟɬɪɚ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɭɪɛɢɧɵ ɢ ɡɧɚɱɟɧɢɹ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ ɧɚɧɟɫɟɦ ɧɚ ɝɥɚɜɧɭɸ ɭɧɢɜɟɪɫɚɥɶɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡ . Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɪɢ ɡɧɚɱɟɧɢɹ ɩɪɢɜɟɞɟɧɧɨɣ ɱɚɫɬɨɬɵ 
ɜɪɚɳɟɧɢɹ: 

 

 ݊′ூ = ௡˔∙஽భ√ு∙∆ ,   (3.6) 

 

ɝɞɟ nɫ– ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ; 
 H – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ Hmax, Hɪɚɫɱ ɢ Hmin. 

 

Ⱦɥɹ Hmax: 

 

 ݊′ூ = ଵ଴଴∙଻,ହ√ଷ଼∙ଵ,଴ହ = ͳͶͲ,͸ ˑ˄/ˏˋː,   
 

 

Ⱦɥɹ Hɪɚɫɱ: 

 

 ݊′ூ= ଵ଴଴∙଻,ହ√ଷ଴,ସ∙ଵ,଴ହ=132,5 ɨɛ/ɦɢɧ,   
 

 

Ⱦɥɹ Hmin: 

 

 ݊′ூ= ଵ଴଴∙଻,ହ√ଶ଻∙ଵ,଴ହ= 118,5 ɨɛ/ɦɢɧ, 
 

 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 
ɄɉȾ: 

 

 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ ˔˓ = ͳ͵͹ͷͲͲͻ,ͺͳ ∙ ͹,ͷଶ ∙ ͵Ͳ,Ͷଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ͷ͵, (3.7) 

 

Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூ ˓, 

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

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ: 
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 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ୫a୶ଵ,ହܪ ∙ 𝜂ˆ ˔˓ = ͳ͵͹ͷͲͲͻ,ͺͳ ∙ ͹,ͷଶ ∙ ͵ͺଵ,ହ ∙ Ͳ,ͻ͹ = ͳ,ͳ, (3.8) 

 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ: 
 

 ܳ′ூ = ܳ௠𝑖௡݊ ∙ ଵଶܦ ∙ minܪ√ ∙ ∆ = ͵ͲͲͳ ∙ ͹,ͷଶ ∙ √ʹ͹ ∙ ͳ,Ͳͷ = ͳ, (3.9) 

 

ɝɞɟ Qmin =300 ɦ3/c – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ, 
 n=1 – ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. 
 

 ܳ′′ூ = ொ೘𝑖೙௡∙஽భమ∙√ு୫a୶∙∆ = ଷ଴଴ଵ∙଻,ହమ∙√ଷ଼∙ଵ,଴ହ = Ͳ,ͺͶ,  (3.10) 

 

ɉɨɥɭɱɢɜɲɟɟɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫ ȼ.1.  
ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. ȼɟɪɯɧɹɹ ɥɢɧɢɹ 

ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ 
ɥɢɧɢɹ ɫɬɪɨɢɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – 

ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɬɨɣ ɠɟ ɮɨɪɦɭɥɟ, ɧɨ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. Ʌɟɜɚɹ 
ɝɪɚɧɢɰɚ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 
ɫɨɟɞɢɧɟɧɧɵɟ ɬɨɱɤɢ ܳ′ூ ɩɪɢ Hmin ɢ Hmax. 

 

3.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 

Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟё 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ∇ ܼ˓.ˍ. =  ܼː˄ሺܳː˄ሻ  ௌ,  (3.11)ܪ +

 

ɝɞɟ Zɧɛ(Qɧɛ) – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢ ɪɚɫɯɨɞɟ Qɧɛ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS. 

ɇɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɜ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɪɟɠɢɦɚɯ: ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, ɪɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ.  

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

௦ܪ  = ʑ − ZʜʐሺQʜʐሻଽ଴଴ − σ ∙ H − ͳ,ͷ,  (3.12) 

 

ɝɞɟ B = ͳͲ,͵͵ ˏ – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
 ZʜʐሺQʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; 
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 H – ɧɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ ZʜʐሺQʜʐሻ; 

ɉɪɢ Hmax: 

 

 Hୱ = ͳͲ,͵͵ − ଽଶ,ଷଽ଴଴ − Ͳ,͵ʹ͵ ∙ ͵ͺ − ͳ,ͷ = 0 ɦ,  
 

 

ɉɪɢ Hɪɚɫɱ: 

 

 Hୱ = ͳͲ,͵͵ − ଽଶ,ହଽ଴଴ − Ͳ,ͷͷ ∙ ͵Ͳ,Ͷ − ͳ,ͷ = -6,9 ɦ,  
 

 

ɉɪɢ Hmin: 

 

 Hୱ = ͳͲ,͵͵ − ଽଶ,଻ଽ଴଴ − Ͳ,ͷͶ ∙ ʹ͹ − ͳ,ͷ = -5,85 ɦ,  
 

 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɜɯɨɞɹɬ ɜ ɞɨɩɭɫɬɢɦɵɟ ɩɪɟɞɟɥɵ. 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɜɵɱɢɫɥɟɧɧɵɯ 

ɜɵɫɨɬɚɯ ɨɬɫɚɫɵɜɚɧɢɹ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ (3.11): 
 

 Z= ͻʹ,͵ + Ͳ = ͻʹ,͵ ɦ,  
 

 

 Z=ͻʹ,ͷ − ͸,ͻ = ͺͷ,͸ ɦ,  
 

 

 Z=ͻʹ,͹ − ͷ,ͺͷ = ͺ͸,ͺͷ ɦ. 
 

 

ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɪɚɧɨ ɦɢɧɢɦɚɥɶɧɨɟ. ɉɪɢɧɹɬɚ ɨɬɦɟɬɤɚ 
ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Z= 85,6 ɦ. 

 

3.1.2 Ɋɚɫɱɟɬ ɞɟɬɚɥɟɣ ɢ ɭɡɥɨɜ ɝɢɞɪɨɬɭɪɛɢɧɵ 

 

ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
 

˅∗ܦ  ൒ ሺͷ,ͳ ∙ ʛˍ˓[𝜏ˇˑ˒] ሻ଴,ଷଷ, (3.25) 

 

ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 

 

 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ܰ݊˔ˋː˘ = Ͳ,ͲͲͻ͹Ͷ ∙ ͳ͵͹ͷͲͲͳͲͲ = ͳ͵,Ͷ, (3.26) 

˅∗ܦ  = ሺହ,ଵ∙ଵଷ,ସଷ଴ ሻ଴,ଷଷ = ͳ,͵ʹ ˏ. 
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ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͳ,Ͷ ˏ, 

 

3.2 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

3.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɩɨ ɪɚɫɱɟɬɧɨɦɭ 
ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ ɜɪɚɳɟɧɢɹ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

 Sːˑˏ = Nacosφ = ͳ͵͹,ͷͲ,ͺͷ = ͳ͸ͳ,͹͸ ʛʑʏ, (3.32) 

 

ɝɞɟ cosφ =0,85 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

݌  = ʹ ∙ ݂ ∙ ͸Ͳ݊௖ = ʹ ∙ ͷͲ ∙ ͸ͲͳͲͲ = ͸Ͳ, (3.33) 

 

ɝɞɟ ݊௖ − ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 
Ɉɩɢɪɚɹɫɶ ɧɚ ɫɩɪɚɜɨɱɧɵɟ ɞɚɧɧɵɟ, ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-

1260/200-60 ɫ Sːˑˏ = 176,5 ɆȼȺ ɢ ݊ːˑˏ = ͳͲͲ ˑ˄/ˏˋː. ȼɟɫ ɪɨɬɨɪɚ 
ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɜɟɧ 614 ɬɨɧɧ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɜɚ ɦɨɫɬɨɜɵɯ 
ɤɪɚɧɚ ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 350 ɬɨɧɧ. 
 

3.2.2 ȼɵɛɨɪ ɬɢɩɚ ɢ ɝɚɛɚɪɢɬɧɵɯ ɪɚɡɦɟɪɨɜ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

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

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
Ɇɇɍ 12,5/1-40-12,5-2 

 

3.2.3 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 

 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ 
ɜɵɛɢɪɚɟɦ ɗɄȽɊ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 100 ɦɦ. ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-100-4. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 

 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɥɢɱɧɵɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɟɠɢɦɚɯ ɢ ɨɬɜɟɱɚɬɶ 
ɬɪɟɛɨɜɚɧɢɹɦ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɢ, ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɭɞɨɛɫɬɜɚɦ ɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɹɦ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɬɪɚɬ ɧɚ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɸ. 

ɍɪɨɜɟɧɶ ɷɬɢɯ ɬɪɟɛɨɜɚɧɢɣ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧ ɜ ɫɜɹɡɢ ɫ 
ɜɵɫɨɤɨɣ ɪɨɥɶɸ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦ, ɜ ɬɨɦ ɱɢɫɥɟ, ɜ ɩɟɪɢɨɞɵ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ 
ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ. ɇɚ ɪɢɫɭɧɤɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɢɞɵ ɛɥɨɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 4.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ: 

ɚ – ɩɪɨɫɬɨɣ ɛɥɨɤ ɫ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɤɚɠɞɵɣ ɝɟɧɟɪɚɬɨɪ; ɛ – 

ɭɤɪɭɩɧёɧɧɵɣ ɛɥɨɤ ɫ ɨɞɧɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (ɋɇ) Ƚɗɋ ɞɨɥɠɧɵ ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɨɛɟɫɩɟɱɟɧɢɹ ɢɯ ɧɚɞɟɠɧɨɫɬɢ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ. 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɋɇ ɧɚ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɜɵɩɨɥɧɟɧɚ ɫ ɞɜɭɦɹ ɫɬɭɩɟɧɹɦɢ 
ɧɚɩɪɹɠɟɧɢɹ 6/0,4 ɤȼ.  

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ [11] ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɧɟ ɦɟɧɟɟ ɞɜɭɯ 
ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɝɨ ɢɡ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. ɇɚ 
ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɜ ɤɚɱɟɫɬɜɟ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɛɭɞɭɬ ɩɪɢɧɹɬɵ: 

- ɝɟɧɟɪɚɬɨɪɵ; 
- ɨɬ ɩɨɞɫɬɚɧɰɢɢ 35 ɤȼ; 
- ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (ȾȽɍ). 
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ȼ ɤɚɱɟɫɬɜɟ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɜ ɩɪɨɟɤɬɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ ɦɨɳɧɨɫɬɶɸ 1000 ɤȼɬ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 0,4 ɤȼ, ɤɨɬɨɪɵɣ 
ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɚ ɲɢɧɵ 0,4 ɤȼ. 

 

4.2 ȼɵɛɨɪ ɬɢɩɚ ɛɥɨɤɨɜ Ƚɗɋ 

 

4.2.1 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ ɩɪɨɫɬɵɦɢ 
ɛɥɨɤɚɦɢ 

 

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

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

 

 S˓˃˔˚ = Sʒ ːˑˏ − S˔.ː. = ͳ͹͸,ͷ − ͳ͹͸,ͷ ∙ Ͳ,Ͳͳ = ͳ͹Ͷ,͹ ʛʑ ∙ ʏ , (4.1) 

 

ɝɞɟ S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-200000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-200000/220 Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

200 242 15,75 11 580 200 0,35 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 

 τ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + Ͷͷ͸ͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͻͶ͹ ˚ˆˑˇ, (4.2) 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ τ = ͳ ∙ Ͳ,ʹ ∙ ʹͻͶ͹ = ͷͺͻ,Ͷ ʛʑ˕ ∙ ˚, (4.3) 

 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,ͷͺͳ ∙ (ͳ͹Ͷ,͹ʹͲͲ )ଶ ∙ ʹͻͶ͹ = ͳ͵ͲͶ,ʹ ʛʑ˕ ∙ ˚, (4.4) 
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ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 

 ʗ˒ˑ˕.ʠʜଵ = ଵߚ ∙ ∆ܹ̆ ˘ + ଶߚ ∙ ∆ܹː , (4.5) 

 ʗ˒ˑ˕.ʠʜଵ = ͳ,Ͷͺ ∙ ͷͺͻ,4+ͳ,Ͷͺ ∙ ͳ͵ͲͶ,ʹ = ʹͺͲʹ,ͷ ˕˞˔. ˓˖˄/ˆˑˇ, 

 

ɝɞɟ ߚଵ, ˕ଶ – ɫɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ˍʑߚ  ∙ ˚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 

Ⱦɥɹ 4-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ = Ͷ ∙ ʹͺͲʹ,ͷ = ͳͳʹͳͲ ˕˞˔. ˓˖˄/ˆˑˇ. 

 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 

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

 

 S˓˃˔˚ = ʹ ∙ ሺSʒ ːˑˏ − S˔.ː.ሻ = ʹ ∙ ሺͳ͹͸,ͷ − ͳ͹͸,ͷ ∙ Ͳ,Ͳͳሻ = ͵Ͷͻ,Ͷ ʛʑ ∙ ʏ, (4.6) 

 

ɝɞɟ S˔.ː. – ɩɨɥɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ. 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɸɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ-400000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.2. 

 

Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220 Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ I˘,% Uʑʜ Uʜʜ 

400 242 15,75 11 880 330 0,45 

 

ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡ୫a୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 

 

 τ = (Ͳ,ͳʹͶ + ʡ୫a୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ = (Ͳ,ͳʹͶ + Ͷͷ͸ͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ʹͻͶ͹ ˚/ˆˑˇ, (4.7) 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ τ = ͳ ∙ Ͳ,͵͵ ∙ ʹͻͶ͹ = ͻ͹ʹ,ͷ ʛʑ˕ ∙ ˚, (4.8) 
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ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 

 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ = Ͳ,ͺͺͳ ∙ (͵Ͷͻ,ͶͶͲͲ )ଶ ∙ ʹͻͶ͹ = ͳͻ͹ͺ,͹ ʛʑ˕ ∙ ˚, (4.9) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɨɛɴɟɞɢɧɟɧɧɨɝɨ ɛɥɨɤɚ: 

 ʗ˒ˑ˕.ʠʜଵ = ͳ,Ͷͺ ∙ ͻ͹ʹ,ͷ + ͳ,Ͷͺ ∙ ͳͻ͹ͺ,ͺ = Ͷ͵͸͹,ͺ ˕˞˔. ˓˖˄/ˆˑˇ, 

 

Ⱦɥɹ 2-ɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ = ʹ ∙ Ͷ͵͸͹,ͺ = ͺ͹͵͸ ˕˞˔. ˓˖˄/ˆˑˇ. 

 

4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

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

 

 S˔.ː. = Ͳ,Ͳͳͳ ∙ SʒЭʠ = Ͳ,Ͳͳͳ ∙ ͷͷͲ = ͸,Ͳͷ ʛʑ ∙ ʏ, (4.10) 

 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒  S˔.ː.. 
 

Ⱦɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-6300/15,75 ɍ1. 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-6300/15,75 ɍ1  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

6,3 15,75 6 6,5 19,5 4,6 

 

Ⱦɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɢɦɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 630/10. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-630/10  Sːˑˏ, Ɇȼ∙ ʏ 
Uʜ, ɤȼ Uˍ, % ∆P̱ , ɤȼɬ ∆P̆ ˘, ɤȼɬ Uʑʜ Uʜʜ 

0,63 6 0,4 6 5,5 1 
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4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɹɱɟɟɤ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨɷɬɨɦɭ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ʙ = ݐ ∙ ʙʙʟʢЭ + n ∙ ʙʡ + m ∙ ʙʡ˔.ː. , (4.11) 

 

ɝɞɟ ʙʡ –ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ;  ʙʡ˔.ː.-ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; ʙʙʟʢЭ –ɫɬɨɢɦɨɫɬɶ ɹɱɟɣɤɢ ɄɊɍɗ;  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m - ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 
t – ɱɢɫɥɨ ɹɱɟɟɤ ɄɊɍɗ. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 ʙଵ = ͳͲ ∙ ͷͷ + Ͷ ∙ ͳʹͲ + ʹ ∙ ͵,Ͷ =1036,8 ˏˎː. ˓˖˄,  

 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 ʙଶ = ͺ ∙ ͷͷ + ʹ ∙ ʹͶͲ + ʹ ∙ ͵,Ͷ =926,8 ˏˎː. ˓˖˄,  

 

ɇɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɣ ɢɡ ɜɚɪɢɚɧɬɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɬɪɟɛɭɟɬ 
ɧɚɢɦɟɧɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɩɨɥɧɵɯ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 

 

 ʖ𝑖 = ʔː ∙ ʙ𝑖 + ʗ𝑖 , (4.12) 

 

ɝɞɟ ʔː– ɤɨɷɮɮɢɰɢɟɧɬ ɫɪɚɜɧɢɬɟɥɶɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 
ɨɬɧɨɲɟɧɢɟ ɫɧɢɠɟɧɢɹ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɤ ɜɵɡɜɚɜɲɢɦ ɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɦ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɩɨ ɩɪɢɤɚɡɭ Ɇɢɧɫɬɪɨɹ; ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ʔː = Ͳ,ͳͷ. 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ ɩɨ 

ɮɨɪɦɭɥɟ (4.12): 
 ʖଵ = Ͳ,ͳͷ ∙ ͳͲ͵͸,ͺ + ͳͳ,ʹͳ =166,73 ˏˎː. ˓˖˄,  

 

ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɛɴɟɞɢɧɟɧɧɵɦ ɛɥɨɤɨɦ ɩɨ 
ɮɨɪɦɭɥɟ (4.12): 

 ʖଶ = Ͳ,ͳͷ ∙ ͻʹ͸,ͺ + ͺ,͹͵͸ =147,8 ˏˎː. ˓˖˄,  
 

Ɋɚɡɧɨɫɬɶ ɡɚɬɪɚɬ ɞɥɹ ɭɤɪɭɩɧɟɧɧɨɝɨ ɢ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ ɜ ɩɪɨɰɟɧɬɚɯ: 
 



41 

 

 ∆ʖ = ʖభ−ʖమʖభ ∙ ͳͲͲ = ଵ଺଺,଻ଷ−ଵସ଻,଼ଵ଺଺,଻ଷ ∙ ͳͲͲ = ͳͳ,Ͷ%, 
 

ɂɡ ɫɪɚɜɧɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɜɚɪɢɚɧɬɨɜ 
ɛɥɨɱɧɵɯ ɫɯɟɦ ɜɢɞɧɨ, ɱɬɨ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 5%, ɬɨ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɜ ɰɟɥɹɯ ɷɤɨɧɨɦɢɢ ɩɪɢɧɹɬɶ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɭɸ ɫɯɟɦɭ. 

ȼ ɤɚɱɟɫɬɜɟ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɩɪɢɧɢɦɚɟɬɫɹ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ. 
 

4.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 220 ɤȼ: 
 

 S∑ = nˆ ∙ ሺSˆ − S˔ːሻ, (4.13) 

 S∑ = Ͷ ∙ ሺͳ͹͸,ͷ − ͳ,͹͸ͷሻ = ͸ͻͺ,ͻͶ ʛʑʏ, 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕;   ʙ = ͳ,ʹ;  cosφ˔ = Ͳ,ͺͷ,  
 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 

 nˎ = S∑ሺʙ ∙ Pː ˃˕./cosφ˔ሻ = ͸ͻͺ,ͻͶሺͳ,ʹ ∙ ͳ͵ͷ/Ͳ,ͺͷሻ = ͵,͸͹ ˛˕, (4.14) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 220 ɤȼ ɪɚɜɧɵɦ nˎ = Ͷ + ͳ = ͷ ɲɬ. 
 

 I˓˃˄ = S∑nˎ ∙ √͵ ∙ Uːˑˏ = ͸ͻͺ,ͻͶ ͷ ∙ √͵ ∙ ʹʹͲ = ͵͸͹ ʏ, (4.15) 

 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 

 I˓˃˔˚ = αʡ ∙ αi ∙ I˓˃˄ = ͳ,Ͳͷ ∙ ͳ,Ͳ ∙ ͵͸͹ = ͵ͺͷ,Ͷ ʏ, (4.16) 

 

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

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ ɦɚɪɤɢ Ⱥɋ – 240/32, 

ɤɨɬɨɪɨɦɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɵɣ ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ.  
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
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 I˒.˃˅ = S∑ሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ = ͸ͻͺ,ͻͶሺͷ − ͳሻ ∙ √͵ ∙ ʹʹͲ = Ͷͷͻ ʏ, (4.17) 

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

 

4.5 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ ȼɇ 

 

ȼɵɛɨɪ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ɉɬ ɜɵɛɪɚɧɧɨɣ ɫɯɟɦɵ 
ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɨɩɟɪɚɬɢɜɧɚɹ 
ɝɢɛɤɨɫɬɶ (ɩɪɢɫɩɨɫɨɛɥɹɟɦɨɫɬɶ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ) ɢ ɭɞɨɛɫɬɜɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ, ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɈȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ 
ɩɨɤɪɨɜɨɦ ɛɨɥɟɟ 1,5 ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ». 

 ȼ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 220 ɤȼ ɞɥɹ ɈɊɍ ɭɫɬɭɩɚɟɬ 
ɧɚɞɟɠɧɨɫɬɢ ɄɊɍɗ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ.  

ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ 220 ɤȼ –7: 

- 5 ȼɅ 220 ɤȼ; 
- 2 ɛɥɨɤɚ; 
ɋɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɨ ɦɧɨɝɨɦ ɬɚɤ ɠɟ ɡɚɜɢɫɢɬ ɨɬ 

ɫɯɟɦɵ ɩɨɫɬɚɜɥɹɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. 
ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɯɟɦ ɜ ɄɊɍɗ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ 

ɧɚɞɟɠɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ.  
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: "Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ 

ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ", ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɨ ɩɪɨɢɡɜɨɞɢɬɟɥɸ ɜɵɛɪɚɧɧɨɝɨ ɄɊɍɗ – ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ. 
(ɪɢɫ. 4.2) 

 

 
Ɋɢɫɭɧɨɤ 4.2 - ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ – 220 ɤȼ. 
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4.6 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɫɛɨɪɧɵɯ ɲɢɧɚɯ ɢ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
«RASTR WIN 3» 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4, 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ɇɚ ɪɢɫɭɧɤɟ 4.6 ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɞɥɹ 
ɪɚɫɱɟɬɚ, ɚ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ. 

 

 
Ɋɢɫɭɧɨɤ 4.3 – ɍɡɥɵ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ȼɟɬɜɢ 

 

 
Ɋɢɫɭɧɨɤ 4.5 - Ƚɟɧɟɪɚɬɨɪɵ 
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Ɋɢɫɭɧɨɤ 4.6 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.7 – ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – ɋɨɫɬɚɜ ɞɥɹ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 

Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ: 

Ɍɨɱɤɢ ɪɚɫɱɟɬɚ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.9. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.10. 
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Ɋɢɫɭɧɨɤ 4.9 – Ɋɚɫɱɟɬɧɵɟ ɬɨɱɤɢ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.10 – ɋɨɫɬɚɜ ɞɥɹ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ 

  

ɉɨɥɭɱɟɧɧɵɟ ɪɚɧɧɟɟ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
 

Ɍɚɛɥɢɰɚ 4.6 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɯɟɦɵ 
Ɍɢɩ ɄɁ Ɍɢɩ ˒ܫ .଴, ɤȺ i˖, ɤȺ 

Ʉ2 3ɮ 115,7 294,6 

Ʉ1 3ɮ 7,09 18,06 

Ʉ1 1ɮ 10,62 27,03 

 

4.8 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 
ɪɹɞɚ ɬɪɟɛɨɜɚɧɢɣ. ɉɪɨɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ 
ɫɬɨɣɤɨɫɬɶ, ɷɬɨ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɧɢ ɜ ɨɞɧɨɦ ɢɡ ɷɬɢɯ 
ɪɟɠɢɦɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɨɜɨɞɧɢɤɚ ɧɟ ɩɪɟɜɵɫɢɬ ɞɨɩɭɫɬɢɦɨɣ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɹɯ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ4: 
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˘˃ˏ.˄˃˓,ʒܫ  = ͳ,Ͳͷ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ʒܷ,ːˑˏ = ͳ,Ͳͷ ⋅ ͳ͹͸,ͷ√͵ ⋅ ͳͷ,͹ͷ =  ͸,ͺ ˍʏ, (4.18) 

 

ɝɞɟ Uɧɨɦ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢɡ ɜɵɪɚɠɟɧɢɹ; 
Sɧɨɦ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɢɡ ɜɵɪɚɠɟɧɢɹ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍ1-Ɍ2 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɛɨɱɢɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɚ: 
 

ሺʟʢʑʜሻ˘˃ˏ.˄˃˓ ܫ  = ܵʒ,ːˑˏ√͵ ∙ ʡܷ.ʑʜ = ͳ͹͸,ͷ√͵ ∙ ʹ͵Ͳ = Ͳ,Ͷʹ ˍʏ, (4.19) 

 

ɝɞɟ UɌ.ȼɇ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
SɌ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ɋɚɛɨɱɢɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ: 
 

ˉя˕˖.˄˃˓ܫ  = ܵΣ√͵ ⋅ ሺ݊ˎ − ͳሻ ⋅ ːܷˑˏ = ͸ͻͺ,ͺʹ√͵ ⋅ ሺͷ − ͳሻ ⋅ ʹʹͲ = Ͳ,Ͷͷͺ ˍʏ, (4.20) 

 

ɉɪɢɫɨɟɞɢɧɟɧɢɹ ɨɬɩɚɟɱɧɵɯ Ɍɋɇ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75: 
 

˘˃ˏ.˄˃˓,ː˔˕ܫ  = ͳ,Ͳͷ ∙ ܵ˕˔ː,ːˑˏ√͵ ⋅ ˕ܷ˔ː,ːˑˏ = Ͷ√͵ ⋅ ͳͷ,͹ͷ = Ͳ,ͳͷͶ ˍʏ, (4.21) 

 

4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɜ Ɋɍ ȼɇ 

 

Ⱦɥɹ ɜɵɛɨɪɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ 
ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ Bk ɢ ɫɪɚɜɧɢɦ ɟɝɨ ɫ 
ɩɚɪɚɦɟɬɪɨɦ ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ. 

ɄɊɍɗ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɡɚɜɨɞɫɤɨɦ 
ɢɫɩɨɥɧɟɧɢɢ, ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɧɚɩɪɹɠɟɧɢɹ ɢ ɬɨɤɚ, ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢ ɬ.ɞ.) ɩɪɨɯɨɞɢɬ ɩɨ 
ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. Ɋɚɫɱɟɬɵ ɞɥɹ ɄɊɍɗ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.7, ɚ ɜ ɬɚɛɥɢɰɟ 
4.8 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɰɟɩɹɯ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 4.7 – Ɍɚɛɥɢɰɚ ɩɨ ɜɵɛɨɪɭ ɄɊɍɗ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ȼɵɤɥɸɱɚɬɟɥɶ əȽȽ-220 Ɋɚɡɴɟɞɢɧɢɬɟɥɶ/ɡɚɡɟɦɥɢɬɟɥɶ 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ Uɧɨɦ = 220 ɤȼ 

Iɪɚɛ max = 458 Ⱥ Iɧɨɦ = 3150 Ⱥ Iɧɨɦ = 3150 Ⱥ 

Iɩɨ = 10,62 ɤȺ Iɩɪ.ɫɤɜ = 50 ɤȺ ɧ/ɞ 

iɭ = 27,03 ɤȺ iɩɪ.ɫɤɜ = 127,3 ɤȺ ɧ/ɞ 

Bk=(tɪɡ+tɨɬɤɥ) ∙ Iɩɨ = 3,27 ɤȺ2∙ 
ɫ 

ܫ̞ ˈ˓ˏଶ ∙  ɤȺ2∙ ɫ 7500=ˏ˓ˈ˕ݐ
 

7500 ɤȺ2∙ ɫ 
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Ɍɚɛɥɢɰɚ 4.8 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ 230 ɤȼ ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼȺ) 
Ⱥɧɚɥɢɡɚɬɨɪ 

ɫɟɬɢ 

ABB 

ANR144-230 

Ethernet M- 

bus 

0,5 0,2 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥɟɧɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ȼɑ-ɡɚɝɪɚɞɢɬɟɥɶ: ȼɁ-

1250-0,5. Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɵɛɢɪɚɟɦ ɎɉɆ- Ɋɫ 4400, ɭɤɨɦɩɥɟɤɬɨɜɚɧ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ. ɄɊɍɗ əȽȽ-220 ɮɢɪɦɵ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» (ɝ. ɋɚɧɤɬ-

ɉɟɬɟɪɛɭɪɝ) ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ: 
ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ, 
ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɢɬɟɥɢ. ɗɬɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɵɥɨ 
ɫɩɪɨɟɤɬɢɪɨɜɚɧɨ ɫɩɟɰɢɚɥɶɧɨ ɞɥɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɢɯ 
ɧɟ ɬɪɟɛɭɟɬɫɹ. ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɹɱɟɣɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.11. 

ȼ ɰɟɩɢ ɄɊɍɗ ɜɫɬɪɨɟɧɵ ɌɌ, ɞɥɹ ɤɨɬɨɪɵɯ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 0,5, ɫɨɫɬɚɜɥɹɟɬ: S2ɧɨɦ = 40 ȼ∙Ⱥ, Iɧɨɦ2 = 5 Ⱥ. 

ȼɵɩɨɥɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ S2ɧɨɦ> S2Σ, ɨɬɫɸɞɚ ɫɥɟɞɭɟɬ ɱɬɨ, 
ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɪɚɛɨɬɚɟɬ ɜ ɡɚɞɚɧɧɨɦ ɤɥɚɫɫɟ ɬɨɱɧɨɫɬɢ. 
ɉɪɨɜɟɪɹɟɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɩɨ ɞɪɭɝɢɦ ɭɫɥɨɜɢɹɦ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 4.9. 

 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ ɰɟɩɹɯ ɥɢɧɢɢ 220 ɤȼ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱёɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ 

Uɫɟɬɢ.ɧɨɦ.<Uɧɨɦ Uɫɟɬɢ.ɧɨɦ = 220 ɤȼ Uɧɨɦ = 253 ɤȼ 

Iɪɚɛ.ɦɚɯ<Iɧɨɦ Iɪɚɛ.ɦɚɯ= 420 A Iɧɨɦ = 3150 A 

S2< S2ɧɨɦ S2 = 0,2 ȼȺ S2ɧɨɦ = 40 ȼȺ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɩɨɞɯɨɞɢɬ ɩɨ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ. 
ȼ ɫɨɫɬɚɜ ɹɱɟɣɤɢ ɄɊɍɗ əȽȽ-220 ɜɯɨɞɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ, ɞɥɹ 

ɤɨɬɨɪɨɝɨ ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 0,5, 
ɫɨɫɬɚɜɥɹɟɬ S2ɧɨɦ = 2000 ȼ∙Ⱥ. 

ɉɚɪɚɦɟɬɪɵ Ɍɇ ɫɨɝɥɚɫɨɜɚɧɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 
ɫɨɫɬɚɜɟ ɷɬɨɣ ɹɱɟɣɤɢ, ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɧɚ 
ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ. ɉɪɨɜɟɪɤɚ ɩɨ ɨɫɬɚɥɶɧɵɦ 
ɭɫɥɨɜɢɹɦ ɫɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɭ 4.10. 

 

Ɍɚɛɥɢɰɚ 4.10 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ܷɫɟɬɢ < ܷɧɨɦ 220 ɤȼ 253 ɤȼ ܵ2 < ܵ2ɧɨɦ 0,2 ȼȺ 2000 ȼȺ 
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Ɍɚɤɠɟ ɜ ɫɨɫɬɚɜ ɹɱɟɣɤɢ ɄɊɍɗ ɜɯɨɞɹɬ ɜɫɬɪɨɟɧɧɵɟ Ɉɉɇ. 

 

4.10 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ 

 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɩɪɢɧɹɬ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ HECS-

130XLp ɤɨɦɩɚɧɢɢ Ⱥȼȼ, ɬɚɤ ɤɚɤ ɨɬɟɱɟɫɬɜɟɧɧɵɟ ɝɟɧɟɪɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɧɟ 
ɨɬɜɟɱɚɸɬ ɞɚɧɧɵɦ ɪɚɫɱɟɬɧɵɦ ɬɨɤɚɦ. ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.12. 

 

Ɍɚɛɥɢɰɚ 4.12 – ɉɚɪɚɦɟɬɪɵ HECS-130 XLp 
ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ HECS – 130XLp ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɝɨ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɜɯɨɞɢɬ 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 
ɉɚɪɚɦɟɬɪɵ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ 

ɡɚɜɨɞɨɦ 
ɢɡɝɨɬɨɜɢɬɟɥɟɦ. Ⱦɨɩ. 

ɩɪɨɜɟɪɤɚ ɧɟ ɬɪɟɛɭɟɬɫɹ  

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 

15,75 Ⱦɨ 25,3 

Ɍɨɤ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɪɚɛɨɱɢɣ, ɤȺ 

6,48 13 

Ɍɨɤ ɄɁ, ɤȺ 115,7 130 

Ɍɨɤ ɭɞɚɪɧɵɣ 326,1 366,4 

 

Ɍɚɛɥɢɰɚ 4.11 - ɉɚɫɩɨɪɬ əȽȽ-220 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ əȽȽ-220 

ȼɵɤɥɸɱɚɬɟɥɶ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 3150 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ɤȺ 50 

ɋɨɞɟɪɠɚɧɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ %, ɧɟ 
ɛɨɥɟɟ 

45 

ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ ɧɟ ɛɨɥɟɟ 0,055 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɢ ɡɚɡɟɦɥɢɬɟɥɶ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 3150 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɟɧɢɹ, ɫ ɧɟ ɛɨɥɟɟ 5 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ɫ ɧɟ ɛɨɥɟɟ 3 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 

ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ, Ⱥ ɨɬ 600 ɞɨ 3150 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ, Ⱥ 1 

Ʉɨɥɢɱɟɫɬɜɨ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ 4 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɞɥɹ ɢɡɦɟɪɟɧɢɹ 0,2S 

Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɞɥɹ ɡɚɳɢɬɵ 5P 

ɇɨɦɢɧɚɥɶɧɚɹ ɜɬɨɪɢɱɧɚɹ ɧɚɝɪɭɡɤɚ, ȼȺ 30 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɤɪɚɬɧɨɫɬɶ 25 
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ɉɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɫɢɫɬɟɦɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɟɟ ɤɨɦɩɚɤɬɧɨɫɬɢ, ɱɬɨ 
ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɹɦ ɡɚɬɪɚɬ ɧɚ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ. ȼɵɫɨɤɚɹ ɫɤɨɪɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɢ ɜɜɨɞɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. ȼɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɪɨɞɭɤɰɢɢ ɡɚ ɫɱɟɬ ɩɨɥɧɨɣ ɡɚɜɨɞɫɤɨɣ 
ɫɛɨɪɤɢ ɢ ɬɟɫɬɢɪɨɜɚɧɢɹ. Ʌɟɝɤɚɹ ɢ ɭɞɨɛɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɮɭɧɤɰɢɢ ɞɥɹ ɰɢɮɪɨɜɵɯ ɩɨɞɫɬɚɧɰɢɣ. 

ɋɦɨɧɬɢɪɨɜɚɧɵ ɜɫɟ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ Ɋɍ, ɬɚɤɢɟ ɤɚɤ: ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɜɵɤɥɸɱɚɬɟɥɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ, ɡɚɡɟɦɥɢɬɟɥɶ, ɩɭɫɤɨɜɨɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɞɥɹ 
ɩɨɞɤɥɸɱɟɧɢɹ ɬɢɪɢɫɬɨɪɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɱɚɫɬɨɬɵ, ɤɨɪɨɬɤɨɡɚɦɵɤɚɸɳɟɟ 
ɫɨɟɞɢɧɟɧɢɟ, ɤɨɧɞɟɧɫɚɬɨɪ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ, 

Ɉɉɇ. 

ɍɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ SYNCHROTACT 5 

ɤɨɦɩɚɧɢɢ ABB. ɍɫɬɪɨɣɫɬɜɚ SYNCHROTACT ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ ɝɟɧɟɪɚɬɨɪɨɜ ɫ ɫɟɬɶɸ.  

ɋɯɟɦɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ «HECS-130XLp» ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɢɠɟ ɧɚ 
ɪɢɫɭɧɤɟ 4.11. 

 

 
Ɋɢɫɭɧɨɤ 4.11 - Ƚɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ «HECS-130XLp» 

 

ȼ ɬɚɛɥɢɰɭ 4.13 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ. 

 

Ɍɚɛɥɢɰɚ 4.13 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɚɧɚɥɢɡɚɬɨɪɚ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(ȼȺ) 
ȼ ɰɟɩɢ ɫɬɚɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ABB 

ANR144-230 

Ethernet M- 

bus 

0,5 0,2 

ȼ ɰɟɩɢ ɪɨɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ABB 

ANR144-230 

Ethernet M- 

bus 

0,5 0,2 

ɋɢɧɯɪɨɧɢɡɚɬɨɪ ABB 

SynchroTact5 

Ethernet M- 

bus 

0,5 35 

 

ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɜɵɛɪɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ HECS-130XLp 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, ɪɢɫ. Ƚ.1. 
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

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

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

 

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1; ɩɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɬɚɛɥɢɰɟ 5.2. 

 

Ɍɚɛɥɢɰɚ 5.1 -ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ȼȽɋ-1260/200-60 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ, Ɇȼ⋅Ⱥ 176,5 

ɚɤɬɢɜɧɚɹ, Ɇȼɬ 150 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 15,75 

ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 100 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ 
ɜɟɬɜɟɣ) 

1 

ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 6,48 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤȺ 1,6 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ Xd 1,03 

ɩɟɪɟɯɨɞɧɨɟ X'd 0,35 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ X"d 0,25 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 

0,26 

ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɦɤɎ 1,01 

 

Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
Ɍɢɩ ɌȾɐ-400000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, Ɇȼ⋅Ⱥ 400 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 242 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ Yɧ/Δ 
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5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

Ⱦɥɹ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɱёɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɧɨɦɢɧɚɥɶɧɵɟ ɬɨɤɢ ɧɚ 
ɝɟɧɟɪɚɬɨɪɧɨɦ ɢ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ. 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 

 ːܫ ˆሺଵሻ = ܲː ˑˏ/ݏ݋ܥ𝜑√͵ ∙ ܷːˑˏ,ː = ͳͷͲ/Ͳ,ͺͷ√͵ ∙ ͳͷ,͹ͷ = ͸,Ͷ͸ͻ ˍʏ, (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

 

 ːܫ ˆሺଶሻ = ːܫ ˆሺଵሻ ∙ ˕˕ܭ˘˔ܭ = ͸Ͷ͸ͻ ∙ ͳ͹ͲͲͲ/ͷ = Ͷ,͸ʹ ʏ, (5.2) 

 

ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
 

ܫ˅  ːሺଵሻ = ܲː ˑˏ/ݏ݋ܥ𝜑√͵ ∙ ܷːˑˏ,˅  =  ͳͷͲ/Ͳ,ͺͷ√͵ ∙ ʹʹͲ = Ͳ,Ͷ͸͵ ˍʏ, (5.3) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  

 

ܫ˅  ːሺଶሻ = ܫ˅ ːሺଵሻ ∙ ˕˕ܭ˘˔ܭ = Ͷ͸͵ ∙ √͵ͳͲͲͲ/ͷ = Ͷ,Ͳͳͳ ʏ, (5.4) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ:  
 

 ːܫ ˑˏ ˓.ሺଶሻ ʡʔ ʑʜ = ːܫ ˑˏ ˓ˑ˕ ∙ ܷʜʜ ʡʔ ∙ ͳͳ,ʹʹͷͷ ∙ ܷʜʜ ∙ ʡʔ ʑʜܭ = ͳ͸ͲͲ ∙ Ͳ,Ͷ ∙ ͳͳ,ʹʹͷͷ ∙ ͳͷ,͹ͷ ∙ ͶͲ/ͷ = Ͷ,ͳͷ ʏ, (5.5) 

 

5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

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

Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ȼȽɋ – 1260/200-60 – 176,5 ɆȼȺ: 
• ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 

ɄɁ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 
• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɧɟɞɨɩɭɫɬɢɦɨɝɨ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 
• Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 
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ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ; 
• Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ; 
• Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
• Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 

• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 
ɮɨɪɫɢɪɨɜɤɢ; 

• Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 

• Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 

• Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɨɞɧɨɣ ɬɨɱɤɟ; 
• ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-400000/220: 

• ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɦɟɠɞɭɮɚɡɧɵɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɩɨɜɪɟɠɞɟɧɢɣ ɧɚ ɜɵɜɨɞɚɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ)); 

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

ɦɚɫɥɨɧɚɫɨɫɚ ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
• Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ ɢ ɩɟɪɟɝɪɭɡɨɤ); 
• ɆɌɁ ɫ ɩɭɫɤɨɦ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɧɟɲɧɢɯ 

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
• Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
• Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
• Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 15,75 ɤȼ; 
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 
Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɜɫɟɯ ɜɢɞɨɜ 

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

ɡɚɦɵɤɚɧɢɣ); 
• ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 220ɤȼ). 
Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
• Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
• ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ; 
• ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
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• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
• Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ. 

 

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 ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

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

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 
 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙  ʜ, (5.6)ܫ

 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ʜʐሺʜሻܫ  = Ͳ,Ͳͷ ∙ ͸Ͷ͸ͻ = ͵ʹ͵,ͷ Ⱥ,  
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʠʟ.଴ܫ  ൒ ʜܭ ∙ ʜʐሺʜʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ, (5.7)ܫ

 

ɝɞɟ ܭʜ = ʹ - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫʠʟ.ʝ = Ͳ,ͳͷ ∙ ʜܫ = ͻ͹Ͳ,Ͷ. 
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, (5.8)ܫ

 

ɝɞɟ ʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  
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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  = ܧ ′̂′𝑥ௗ′′ ∙  ʜ, (5.9)ܫ

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.8): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳ͵Ͳ,ʹͷ ∙ ͸Ͷ͸ͻ = ʹͻʹͶ ʏ, 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 

ʡܭ  > ʜʐሺʙʖሻܫ  ∙ ʡܫʜܭ , (5.10) 

ʡܭ  > ʹͻʹͶ ∙ ʹʹͻʹͶͲ = Ͳ,ʹ, 
ʡܭ  > Ͳ,ʹ,  
 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܭʡ = Ͳ,͵. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 

ɬɨɪɦɨɠɟɧɢɹ): 
 

ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ͳ͸Ͳ,͵ = Ͳ,ͷ͵, (5.11) 

 

4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 

 

ܤ  ൒ ʠʟʙʡ∗ܫ = Ͳ,ͳ͸Ͳ,͵ = Ͳ,ͷ͵, (5.12) 

 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ). 
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5) Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ܫˑ˕˔ = 2 … 12ܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ܫɨɬɫ = 5ܫʜ. 

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 

 

 
Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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

 

5.4.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 

 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

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

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

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
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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 

 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; ʠʑʡ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ; ʠʑʒ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ + ʠʑʡ = Ͳ,ͲͲ͹͵ + ͳ,Ͳͳ + Ͳ,ͲͲͺ + Ͳ,Ͷ + +Ͳ,ͳ͵ = ͳ,ͷ͸  ˏˍʣ˗˃ˊ˖, (5.13) 

 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺߤ଴ሻʠʡሺߤ଴ሻ + ʠΣ, (5.14) 

 

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

 

 ܷ଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ√͵ = ͳ͵ ∙ ʹ͵Ͳ√͵ = ͶͶ,ʹ͸ ˍʑ, (5.15) 

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 15,75 ɤȼ: 
 

஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ͵,͵ ʏ, (5.16) 

 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 

 

 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͶͶʹ͸Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ͷ͸ = ͳʹ͹,͵ ʑ,  

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 

 ܷʠʟ ൒ ʙʜʙʑ ∙ ͵݊ʡʜ ∙ ܷ଴ Эʚ.ʠʡ, (5.17) 

 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͵ ∙ ͳʹ͹,͵ͳͷ,͹ͷ√͵ ∙ Ͳ,ͳ͵ , 
 ܷʠʟ ൒ ʹ,ʹ, 

 

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; 
- ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ 

ɚɝɪɟɝɚɬɚ; 
- ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ ɢ ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
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2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

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

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬܭʡ: 

 

 ʤ = ͳʙʡ + ʹ = ͳͳ,ͷ + ʹ = Ͳ,ʹͺ ˑ. ˈ., (5.18) 

 

ɉɪɢ ܭʡ = ͳ,ͷ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 28,6 % 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. 

 

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

 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 

 ܷ஼ʟଶ = ͳ,Ͷ ∙ ܷʜ݊ʡʜ = ͳ,Ͷ ∙ ͳͷ͹ͷͲͳͷ͹ͷͲ/ͳͲͲ = ͳͶͲ ʑ, (5.19) 

 

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, (5.20) 

 

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

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

 

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

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
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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, (5.21)ܫଶܫ

 

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 , (5.22) 

 

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͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

ɉɪɢ ɷɬɨɦ: 
 

ଶ∗ܫ  = √ʏݐ = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ, (5.23) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 

ଶʞʢʠʙ∗ܫ  = ଶʙʜ∗ܫ = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ, (5.24) 

 

ɝɞɟ ʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 

ଶʞʢʠʙܫ  = Ͳ,ͳͷ ∙ ʜܫ = Ͳ,ͳͷ ∙ ͸Ͷ͸ͻ = ͻ͹Ͳ,Ͷ ʏ, (5.25) 
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ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳͷ: 

 

ʓʝʞݐ  = ଶ଴଴,ଵହమ ≈ ͺͺͲ ˔, 
 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

 

ʠʟݐ  = ʹͲሺܫ∗ଶሻଶ, (5.26) 

 ʏʗʝ = ʹͲ, 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
 

Ɍɚɛɥɢɰɚ 5.3 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

I2/Iɧ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 

 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 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) 
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ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: tɦɢɧ = 20 ɫ, tɦɚɤɫ = 600 ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ 
ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ «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  ൑ ʦܭଶଶܫ = ͳͳ,͵ ∙ ሺ𝑥ௗ′′ + 𝑥ʒ + ʹ ∙  𝑥ʡሻ = ͳͳ,͵ ∙ ሺͲ,ʹͷ + Ͳ,Ͷͻ + ʹ ∙ Ͳ,ͳͳሻ= Ͳ,ͺ ˑ. ˈ., (5.27) 

 

ɝɞɟ 𝑥ௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  𝑥ʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

 

.ଶʠ.ʖܫ  ൑ ʦܭଶʛʗʜଶܫ = ʦܭʛʗʜଶܫ , (5.28) 

 

ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɄɁ ɜ ɤɨɧɰɟ ɥɢɧɢɢ: 
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 Iଶʠ.ʖ.∗ ൑= ͳʹ ∙ ሺx ′ୢ′ + xଶ + ʹ ∙ xʡ + ʹ ∙ xˎሻ == ͳʹ ∙ (Ͳ,ʹͷ ∙ ቀ ʹ͵Ͳͳͷ,͹ͷቁଶ + Ͳ,ʹ͸ ∙ ቀ ʹ͵Ͳͳͷ,͹ͷቁଶ + ʹ ∙ Ͳ,ͳͳ + ʹ ∙ Ͳ,ͲͶʹ) = 

= Ͳ,ͲͲͶͷͺ ˑ. ˈ., 
(5.29) 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 

 

ଶ ௠𝑖௡ܫ  = ʹ ∙ ∗.ଶʠ.ʖܫ ∙ ܷʑʜܷʜʜ = ʹ ∙ Ͳ,ͲͲͶͷͺ ∙ ʹ͵Ͳͳͷ,͹ͷ = Ͳ,ͳ͵Ͷ ˑ. ˈ., (5.30) 

 

.ଶʠ.ʖܫ  ൑ ଶ ௠𝑖௡ʙʦܫ =  Ͳ,ͳ͵Ͷͳ,ʹ =   Ͳ,ͳͳʹ ˑ. ˈ., (5.31) 

 

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

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

5.4.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺ𝑰૚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, (5.32)ܫ

 

ɝɞɟ ܭʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܭʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
2)  ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
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ଵʞʢʠʙܫ  = ͳ,Ͳͺ ∙ ʜͲ,ͻͺܫ = ͳ,ͳ ∙  ʜ, (5.33)ܫ

 

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

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.4. 
 

Ɍɚɛɥɢɰɚ 5.4 - 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 ȽȽ ɢ ȼȽ. 

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 
ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 

ଵʝʡʠܫ  = ͳ,ʹ ∙ ʜʝʛͲ,ͻͺܫ = ͳ,ʹʹͶ ∙  ʜʝʛ, (5.34)ܫ
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Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 

 ܷʠʟ = Ͳ,͸ͺ ∙ ܷʜʝʛܭʑ ∙ ݊ʡ = Ͳ,͸ͺ ∙ ͳͷ͹ͷͲͳ,Ͳ͵ ∙ ͳͷ͹,ͷ = ͸͸ ʑ, (5.35) 

 

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

 

5.4.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 

 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I 
ɢ II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

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

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

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͶ,ͷͷ + Ͳ,ͷͅ ∙ ͳͷ,͵ʹ = ͳ͹,ʹ͸ ʝˏ, (5.36) 

 

 ܼଵʚ′ = √˘ଶˎ + ଶݎˎ = √ͳͶ,͹ͻଶ + Ͷ,Ͳͳଶ = ͳͷ,͵ʹ ʝˏ, (5.37) 

 

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

 ܼʡ = Ͳ,ͳͳ ∙ ʹ͵ͲͶͲͲ ଶ = ͳͶ,ͷͷ ʝˏ, 
 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ ∙ ͳ͹͸,ͷͶͲͲ + Ͳ,ͷͅ ∙ ͳ͹͸,ͷʹ͵Ͳଶ ∙ ͳͷ,͵ʹ = Ͳ,Ͳͷ, 
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ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 

 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳͷ ∙ ͳ,Ͷͳ = Ͳ,Ͳ͹ ʝˏ, (5.38) 

 

ɝɞɟ  

 

  ܼ˄ = ௎మ˄ௌʜʒ = ଵହ,଻ହమଵ଻଺,ହ = ͳ,Ͷͳ. (5.39) 

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 

 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,Ͳ͹ ∙ ͹ͲͲͲͷͳͷ,͹ͷ Ͳ,ͳ = Ͳ,ͷͺ͹ ʝˏ, (5.40) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = Ͳ,͸ ʝˏ. 
2) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ. 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 

 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳͷ͹ͷͲ√͵ ∙ ͸Ͷ͸ͻ = ͳ,Ͷͳ ʝˏ, (5.41) 

 

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,ͻͷ𝑥ௗ = ʹ ∙ ͳ,ͻͺ − Ͳ,ͻͷͳ,Ͳ͵ = ʹ,ͻʹ, (5.42) 

 

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

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

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
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 ܼʜʏʒʟ.ʣ∗ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ͷ = Ͳ,͵ͺ ˑ. ˈ., (5.43) 

 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ʹ,ͷ = Ͳ,͵͸, (5.44) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ ≈ ͸ͻ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 

 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,͵ͺͳ,ͳ = Ͳ,͵ͷ ˑ. ˈ., (5.45) 

 

 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͷ ∙ ͳͷ,͹ͷଶͳ͹͸,ͷ = Ͳ,Ͷͻ ʝˏ, (5.46) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 

 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,Ͷͻ ∙ ͹ͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = Ͷ,͵͸ ʝˏ, (5.47) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,Ͷ ʝˏ. 
 

 ܼʜʏʒʟ.ʣ = ܼʜʏʒʟ.ʣ∗ ∙ ʙʜ = Ͷ,Ͷ ∙ ͳ,ͳ = Ͷ,ͺͶ ʝˏ, (5.48) 

 

 ܼʜ = ܼʜʏʒʟ ∙ ݊ʡ݊ʜ = ͳ,Ͷͳ ∙ ͹ͲͲͲ/ͷͳͷ͹ͷͲ/ͳͲͲ = ͳʹ,ͷ͵ ʝˏ, (5.49) 

 

ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,Ͳ͹ ʝˏ, ܼ஼ʛଶ = Ͳ,ͷʹ ʝˏ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 
ɧɚɢɛɨɥɶɲɟɣ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 

ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.5. 
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Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.4.7 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

 

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

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

 

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ, (5.50)ܫ

 

2)  ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 

 

.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ʹʹ ∙  ʜʝʛ.ʟ, (5.51)ܫ

 

3)  ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥ. 5.5), ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

Ɍɚɛɥɢɰɚ 5.5 – 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 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.6. 

 

 
Ɋɢɫɭɧɨɤ 5.6 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

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

 

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ, (5.52)ܫ

 

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

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɪɚɫɫɱɢɬɚɧɧɵɯ ɡɚɳɢɬɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱦ, 
ɬɚɛɥɢɰɚ Ⱦ.1 

 

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 ɝɟɧɟɪɚɬɨɪɚ ɮɢɪɦɵ «ɗɄɊȺ» - 

ɒɗ1110-900G. ɒɤɚɮ ɒɗ1110-900G ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ 
ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɡɚɳɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ 
ɲɤɚɮɭ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. Ʉɨɦɩɥɟɤɬ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ 
ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɛɨɪɧɵɟ ɲɢɧɵ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ, ɞɟɣɫɬɜɭɸɳɢɦɢ 
ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ. Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɛɵɥ ɜɵɛɪɚɧ ɲɤɚɮ ɒɗ1113-910ȿɌ ɮɢɪɦɵ 
«ɗɄɊȺ». 
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6 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ 

 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɣ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɡɞɚɧɢɟ Ƚɗɋ ɪɭɫɥɨɜɨɝɨ ɬɢɩɚ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ. 
 

6.2 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɬɪɟɛɭɟɦɵɯ ɪɚɫɱɟɬɨɜ ɫɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ (ȽɌɋ). 

ȼɵɫɨɬɚ ȽɌɋ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 60-100 ɦ, ɦɨɳɧɨɫɬɶ Ƚɗɋ  
(Nɭɫɬ.Ƚɗɋ = 550 Ɇȼɬ) ɩɨɩɚɞɚɟɬ ɜ ɩɪɨɦɟɠɭɬɨɤ 300-1000 Ɇȼɬ, ɚ ɧɚɫɟɥɟɧɢɟ ɧɢɠɟ 
ɩɥɨɬɢɧɵ 900 ɱɟɥɨɜɟɤ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨ ɋɉ [24] ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ, ɱɬɨ ȽɌɋ ɢɦɟɟɬ II ɤɥɚɫɫ. 
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 

 

Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ∇ȽȽɉ ɩɪɢɧɢɦɚɟɦ ɨɬɦɟɬɤɭ, 
ɜɵɱɢɫɥɟɧɧɭɸ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ∇ʒʒʞ = ∇ʜʞʢ + hୱ = ͳ͵Ͳ + ͹,ͳͶ = ͳ͵͹,ͳͶ ˏ, (6.1) 

 

ɝɞɟ hୱ − ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 

 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a = ͸,Ͷͺ + Ͳ,Ͳ͸ͷ + Ͳ,͸ = ͹,ͳͶ ˏ, (6.2) 

 

ɝɞɟ h୰୳୬ଵ%− ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɧɚ ɨɬɤɨɫ 

ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ;  ∆hୱୣ୲ − ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  
ɚ − ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɟ 

ɦɟɧɟɟ: ɞɥɹ I ɤɥɚɫɫ − 0,8 ɦ, II − 0,6 ɦ, III-IV − 0,4 ɦ. 
ȼɵɫɨɬɭ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɪɚɫɫɱɢɬɵɜɚɸɬ ɩɨ ɮɨɪɦɭɥɟ: 

 

 ∆hୱୣ୲ = k୵ ∙ Vଶ ∙ Lg ∙ d ∙ cosα = ͳ,͸ ∙ ͳͲ−଺ ∙ ͳ͸ଶ ∙ ͵ͳʹͷͲͻ,ͺͳ ∙ ʹͲ ∙ cos Ͳ° = Ͳ,Ͳ͸ͷ ˏ, (6.3) 

 

ɝɞɟ k୵ − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ [25, ɉɪɢɥɨɠɟɧɢɟ 1, ɬɚɛɥ. 2*]; 
Vw − ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ;  
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L − ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɦ;  α − ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ  
( 0= );  d − ɭɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 

 

 d = ∇ɇɉɍ − ∇ȾɇȺʹ = ͳ͵Ͳ − ͻͲʹ =   ʹͲ ɦ, (6.4) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ 
ɫɥɭɱɚɹ ɞɥɹ ɷɬɨɝɨ: 

1. ȼɵɱɢɫɥɹɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɢ 25,11036=
wV

gt , ɝɞɟ t  − ɩɟɪɢɨɞ 

ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ( чt 5= ). 

2. ɂɡ ɝɪɚɮɢɤɚ [25, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 1] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ 
(ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ ɫ ɝɥɭɛɢɧɨɣ dd 5,0 , ɝɞɟ ɞɧɨ ɧɟ ɜɥɢɹɟɬ ɧɚ ɨɫɧɨɜɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɥɧ) ɩɨ ɡɧɚɱɟɧɢɹɦ 
2

w
V

gL
 ɢ 

w
V

gt ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ 
2

w
V

hg
 ɢ 

w
V

Tg
. 

Ⱦɥɹ 5,1197
16

3125081,9
22

=


=
wV

gL : ɩɚɪɚɦɟɬɪɵ 05,0
2

=
wV

hg
 ɢ 3=

wV

Tg
. 

Ⱦɥɹ 25,11036
16

3600581,9
=


=

wV

gt : ɩɚɪɚɦɟɬɪɵ 08,0
2

=
wV

hg
 ɢ 4=

wV

Tg
. 

 

Ɂɚɬɟɦ, ɢɫɩɨɥɶɡɭɹ ɦɟɧɶɲɢɟ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ 05,0
2

=
wV

hg
 ɢ 3=

wV

Tg
, 

ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ T  (ɫ) ɢ ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ h  (ɦ). 
 

 h = Ͳ,Ͳͷ ∙ Vଶg = Ͳ,Ͳͷ ∙ ͳ͸ଶͻ,ͺͳ = ͳ,͵ͳ ɦ, (6.5) 

 

 T = ͵ ∙ Vg = ͵ ∙ ͳ͸ͻ,ͺͳ = Ͷ,ͺͻ ɫ, (6.6) 

 

3. ȼɵɱɢɫɥɹɸɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɜɨɥɧɵ: 
 

 λୢ = Tଶ ∙ gʹ ∙ π = Ͷ,ͺͻଶ ∙ ͻ,ͺͳʹ ∙ ͵,ͳͶ = ͵͹,Ͷ ˏ, (6.7) 

 

4. ɍɫɥɨɜɢɟ 
d

d 5,0 ,  20 ɦ>18,7 ɦ ɜɵɩɨɥɧɹɟɬɫɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɨɧɚ 
ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 

 

5. Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
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 hଵ% = h̅ ∙ Ki = ͳ,͵ͳ ∙ ʹ,ͳͺ = ʹ,ͺͶ, (6.8) 

 

ɝɞɟ 18,2=iK − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɪɚɮɢɤɭ [2, ɉɪɢɥɨɠɟɧɢɟ 1, ɪɢɫ. 

2] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɡɧɚɱɟɧɢɹ 
2

w
V

gL
 (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ).  

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

 h୰୳୬ଵ% = k୰ ∙ kp ∙ kୱp ∙ k୰୳୬ ∙  hଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͳ ∙ ʹ,͵ ∙ ʹ,ͺͶ = ͸,Ͷͺ ˏ, (6.9) 

 

ɝɞɟ k୰ = ͳ ɢ kp = Ͳ,ͻ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ [25, ɬɚɛɥɢɰɚ 6] - ɤɚɦɟɧɧɨɟ ɤɪɟɩɥɟɧɢɟ ɨɬɤɨɫɚ; kୱp = ͳ,ͳ  − ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ [25, ɬɚɛɥɢɰɚ 7]; k୰୳୬ = ʹ,͵− ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [25, ɪɢɫ. 10] ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ 56,8
%1

=
h

d

 

ɧɚ ɝɥɭɛɨɤɨɣ ɜɨɞɟ, m = 1,5 ɞɥɹ 

ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ. 
 

6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɹɜɥɹɸɬɫɹ: 
ɨɬɦɟɬɤɢ ɇɉɍ ɢ Ɏɉɍ, ɪɚɫɱɟɬɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ, ɤɪɢɜɵɟ ɫɜɹɡɢ 
ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɫɯɨɞɨɜ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɹ. 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɪQ , 

ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ – ȽЭɋQ : 

 

 ܳɨɫɧ.ɪ = ܳ௠௔௫ − ሺ݊ − ͳሻ ∙ ܳȽȺ = ͷͻ͹ͻ − ሺͶ − ʹሻ ∙ ͷʹ͸ = ͶͶͲͳ  ˏଷ ˔⁄ , (6.10) 

 

ɝɞɟ ܳ௠௔௫ = ܳ௠௔௫ଵ% = ͷͻ͹ͻ ˏଷ/˔ − ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɟɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɞɥɹ 
ȽɌɋ II ɤɥɚɫɫɚ; 

 ܳʒʏ = ͷʹ͸ ˏଷ/˔ - ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɚɝɪɟɝɚɬ; 
 n – ɱɢɫɥɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ Ƚɗɋ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ܤ  = ܳɪݍɜ
= ͶͶͲͳ͵͸,ͺͺ = ͳͳͻ,͵ ɦ, (6.11) 
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ɝɞɟ ɜq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ 

 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ ʹͻ,ͷ = ͵͸,ͺͺ ˏଶ/˔, (6.12) 

 

ɝɞɟ ɪq  − ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
 

˓ݍ  = [𝜗ℎ] ∙ ℎː˄ = ͷ ∙ ͷ,ͻ = ʹͻ,ͷ ˏଶ/˔, (6.13) 

 

ɝɞɟ hɧɛ = 5,9 ɦ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ
)( НȻQfНȻ = ɩɪɢ 

max.ɨɫɧQ (ɩ. 1.1.2, ɪɢɫ. 1.2);  [𝜗ℎ] − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ, ɞɥɹ ɫɤɚɥɶɧɵɯ – 5 ɦ/ɫ). 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 
ɩɪɢɧɢɦɚɟɬɫɹ ݊ = ͸ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɥɟɬɨɜ ɩɨ 20 ɦɟɬɪɨɜ. 

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ  ܤ = ͸ ∙ ʹͲ = ͳʹͲ ˏ. 

Ɍɨɥɳɢɧɚ ɛɵɤɚ: 
             ɛ ൒ ሺͲ,ͳʹ ÷ Ͳ,ͳ͸ሻ ∙ ʹͲ ˏ, 
             ɛ ൒ ሺʹ,Ͷ ÷ ͵,ʹሻ ˏ. 
 

ȼɵɛɢɪɚɟɦ ɪɚɡɪɟɡɧɨɣ ɛɵɤ ɫ ɛ = 3 ɦ. 
Ɍɨɝɞɚ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ: 
 

˅ܤ  = ܾ ∙ ݊ + ሺ݊ − ͳሻ ∙ ɛ = ʹͲ ∙ ͸ + ሺ͸ − ͳሻ ∙ ͵ = ͳ͵ͷ ˏ. (6.14) 

 

6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 

Ɋɚɫɫɱɢɬɵɜɚɟɦ ɤɪɢɜɨɥɢɧɟɣɧɵɣ ɛɟɡɜɚɤɭɭɦɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ. 

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

01
H , ɚ ɡɚɬɟɦ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ 

ɩɨɞɬɨɩɥɟɧɢɹ − 
02

H . 

 

଴ଵܪ  = ሺ ܳ˓݉ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ = ሺ ͶͶͲͳͲ,Ͷͻ ∙ ͳʹͲ ∙ √ʹ ∙ ͻ,ͺͳሻଶଷ = ͸,ͷͺ ˏ, (6.15) 

 

ɝɞɟ ݉ -ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɬɫɹ 
m = 0,49. 
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଴ଶܪ  = ሺ ܳ˓˃˔˚݉ ∙ ߝ ∙ 𝜎௡ ∙ ܤ ∙ √ʹ ∙ ݃ሻଶଷ  = ( ͶͶͲͳͲ,Ͷͻ ∙ ͳ ∙ ͳʹͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ = ͸,͹͵  ˏ, (6.16) 

 

ɝɞɟ ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [27, ɪɚɡɞɟɥ 6-3] ( 1=ɩ );  

       − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

ߝ  = ͳ − Ͳ,ʹ 𝜉 + ሺ݊ − ͳሻ𝜉଴݊ ∙ ଴ଵܾܪ  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ + ሺ͸ − ͳሻ ∙ Ͳ,Ͷͷ͸ ∙ ͸,ͷͺʹͲ = ͳ, (6.17) 

 

ɝɞɟ b  − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  
      n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
        − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  
      

0
  − ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. ɜɟɥɢɱɢɧɵ 

ɚ, ɢ ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ [27, ɬɚɛɥɢɰɚ 6-8, 6-9], ɩɪɢɧɢɦɚɟɬɫɹ 0,45. 
 

 

Ɋɢɫɭɧɨɤ 6.1 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ 
ɜɨɞɨɫɥɢɜɭ 

0
V : 

 

ܪ  = ଴ଶܪ − ߙ ∙  ଴ଶʹ݃ = ͸,͹͵ − ͳ,ͳ ∙ Ͳ,ͺʹଶʹ ∙ ͻ,ͺͳ = ͸,͸ͻ ˏ, (6.18) 

 

ɝɞɟ 

  ଴ = ܳ˓ሺ∇ʜʞʢ − ∇ˇː˃ሻሺܤ + ሺ݊ − ͳሻߜʐሻ = ͶͶͲͳሺͳ͵Ͳ − ͻͲሻ ∙ ሺͳʹͲ + ሺ͸ − ͳሻ ∙ ͵ሻ= Ͳ,ͺʹ, (6.19) 

 

ɝɞɟ ߜʐ − ɬɨɥɳɢɧɚ ɛɵɤɚ;  
ȼ− ɲɢɪɢɧɚ ɜɨɞɨɫɛɪɨɫɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɩɪɨɥɟɬɚ, ɟɫɥɢ 

ɬɚɤɨɜɨɣ ɟɫɬɶ. 

7,0=  
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ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 
ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, ܪ˔˕ = ͹ ˏ. 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = ͳ͵Ͳ − ͹ = ͳʹ͵ ˏ, (6.20) 

 

Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɛɵɤɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
 

ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = ͳʹ͵ + ͳ,͸ ∙ ͹ = ͳ͵Ͷ,ʹ ˏ, (6.21) 

 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɢ ɨɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ 

ɝɪɟɛɧɹ ɛɵɤɚ ∇ȽȻ, ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ, 
ɧɚɢɛɨɥɶɲɭɸ ɨɬɦɟɬɤɭ ɢɡ: ߘʒʒʞ = ͳ͵͹,ͳͶ ˏ  ɢ ߘʒʐ = ͳ͵Ͷ,ʹ ˏ: ߘʒʒʞ = ͳ͵͹,ͳͶ ˏ  

 

6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 
ɪɚɫɱɟɬɧɨɦ ɫɥɭɱɚɟ 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ: 

 

଴ଵɩɨɜܪ  = ቆ ܳ˓.˒ˑ˅݉ܤ√ʹ݃ቇଶ/ଷ = ( Ͷ͸ͷ͸,͵Ͳ,Ͷͻ ∙ ͳʹͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶ/ଷ = ͸,ͺͶ ˏ, (6.22) 

 

ɝɞɟ 

 

 ܳ˓.˒ˑ˅ = ܳ௠௔௫.˒ˑ˅ − ݊ ∙ ܳ˃ˆ˓ − ܳ˔ = ͹Ͳͷ͵ − Ͷ ∙ ͷʹ͸ − ʹͻʹ,͹ = Ͷ͸ͷ͸,͵ ˏଷ̝, (6.23) 

 

ɝɞɟ ܳ୫a୶ ˒ˑ˅ =  ܳmax Ͳ,ͳ% = ͹Ͳͷ͵ ˏ͵/˔
 

− ɪɚɫɱɟɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ɞɥɹ ȽɌɋ II ɤɥɚɫɫɚ; ܳ˔ = ʹͻʹ,͹ ˏଷ/˔− ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ (ɩ. 
6.3.7); 

ȼ− ɫɭɦɦɚ ɜɫɟɯ ɩɪɨɥɟɬɨɜ. 
 

˅଴ଶ˒ˑܪ  = ቆ ܳ˓ ˒ˑ˅݉ ∙ ߝ ∙ 𝜎˒ ∙ ܤ ∙ √ʹ ∙ ݃ቇଶଷ = ( Ͷ͸ͷ͸,͵Ͳ,Ͷͻ ∙ Ͳ,ͻͷ ∙ ͳ ∙ ͳʹͲ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ
= ͹,Ͳ͸ ˏ, (6.24) 

 

ɝɞɟ ɩ − ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ [27, ɪɚɡɞɟɥ 6-3] ( 1=ɩ );  

       − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, 
ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
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ߝ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺ଺−ଵሻ∙଴,ସହଶ ∙ ଺,଼ସଶ଴ = Ͳ,ͻͷ,    
 

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

 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ߙ ∙  ଴ ˒ˑ˅ଶʹ݃ = ͹,Ͳ͸ − ͳ,ͳ ∙ Ͳ,͹͵ଶʹ ∙ ͻ,ͺͳ = ͹,Ͳ͵ ˏ, (6.25) 

 

ɝɞɟ 

 

 ଴ܸ ˒ˑ˅ = ܳ˓.˒ˑ˅ሺߘʣʞʢ − ʓʜʏሻߘ ∙ ܤ = Ͷ͸ͷ͸,͵ሺͳ͵ͳ − ͻͲሻ ∙ ሺͳʹͲ + ሺ͸ − ͳሻ ∙ ͵ሻ= Ͳ,͹͵ ˏ/˔, (6.26) 

 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɚɹ ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 

 ∇ɎПɍɪ = ∇Ƚȼ + ɩɨɜܪ = ͳʹ͵ + ͹,Ͳ͵ = ͳ͵Ͳ,Ͳ͵ ɦ, (6.27) 

 

ɉɪɢɧɢɦɚɟɦ ɢɫɯɨɞɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ ∇ʣʞʢ = ͳ͵ͳ ˏ. 

 

6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 
Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ 
ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͹ ˏ. Ɉɝɨɥɨɜɨɤ 
ɩɥɨɬɢɧɵ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 6.2. 

 

Ɍɚɛɥɢɰɚ 6.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ 
x y x y x y x y 

0 0,882 7 1,792 14 8,645 21 19,768 

0,7 0,252 7,7 2,247 14,7 9,583 21,7 21,091 

1,4 0,049 8,4 2,758 15,4 10,556 22,4 22,449 

2,1 0 9,1 3,325 16,1 11,571 23,1 23,835 

2,8 0,042 9,8 3,948 16,8 13,258 23,8 25,263 

3,5 0,189 10,5 4,627 17,5 13,72 24,5 26,726 

4,2 0,42 11,2 5,348 18,2 14,854 25,2 28,217 

4,9 0,7 11,9 6,111 18,9 16,023 25,9 29,743 

5,6 1,022 12,6 6,909 19,6 17,234 26,6 31,297 

6,3 1,386 13,3 7,756 20,3 18,48 27,3 32,886 
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Ɋɢɫɭɧɨɤ 6.2 - Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 

6.3.5 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 

Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 

 ℎˍ˓ = √ ߙ ∙ ܳˑ˔ː.௠௔௫ଶ݃ ∙ ሺܤ + ሻଶయ˄ߜ∑ = √ ͳ,ͳ ∙ ͶͶͲͳଶͻ,ͺͳ ∙ ሺͳʹͲ + ሺ͸ − ͳሻ ∙ ͵ሻଶయ = Ͷ,ͻʹ ˏ, (6.28) 

 

ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

 ଴ܶ = ∇ʜʞʢ − ∇ˇː˃ = ͳ͵Ͳ − ͻͲ = ͶͲ ˏ, (6.29) 

 

ȼɵɱɢɫɥɹɸɬ ɨɬɧɨɲɟɧɢɟ Ɍ బ் = ସ଴ସ,ଽଶ = ͺ,ͳ͵ ˏ  ɢ ɨɩɪɟɞɟɥɹɸɬ ɡɧɚɱɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 95,0=  ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ ɫɥɢɜɧɨɣ ɝɪɚɧɢ [27, 
ɬɚɛɥɢɰɚ 9-10]. 

ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [27, ɪɢɫ. 9.55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ    ɢ 

0T
  ɨɩɪɟɞɟɥɹɸɬ Ɍ˔ = Ͳ,ʹ͸ͺ ɢ Ɍ˔`` = ʹ,͸ͷ. 

ȼɵɱɢɫɥɹɸɬ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

 ℎ௖̀ = ȟ௖ ∙ ℎɤɪ = Ͳ,ʹ͸ͺ ∙ Ͷ,ͻʹ = ͳ,͵ʹ ɦ, (6.30) 

 

 ℎ௖̀̀ = ȟ௖`` ∙ ℎɤɪ = ʹ,͸ͷ ∙ Ͷ,ͻʹ = ͳ͵,ͲͶ ɦ, (6.31) 

 

Ɍɚɤ ɤɚɤ ℎ௖̀̀ = ͳ͵,ͲͶ ˏ > ℎʜʐ = ͷ,ͻ ˏ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ ɨɬɨɝɧɚɧɧɵɣ. 
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. ɉɪɢɧɢɦɚɟɦ 

ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɝɚɲɟɧɢɹ – ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɢ ɤɨɥɨɞɟɰ. 
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6.3.6 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɢ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ 

 

ɇɚɡɧɚɱɚɟɦ ɜɵɫɨɬɭ ɤɨɥɨɞɰɚ dɤɨɥ = 3ɦ. Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 
hɫɬ ɩɪɨɜɨɞɢɦ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ ɤɚɤ ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

 𝜎 ∙ ℎ௖̀̀ = dˍˑˎ + ℎɫɬ  +  ɫɬ, (6.32)ܪ 

 

ɝɞɟ ɇɫɬ – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, 
 

Ɉɬɦɟɬɤɚ ɩɨɥɚ ɜɨɞɨɛɨɹ: 
 

 ∇Пȼ = ∇ɞɧɚ − ݀ɤɨɥ = ͻͲ − ͵ = ͺ͹ ɦ, (6.33) 

 

ɉɨɥɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɫɬɟɧɤɨɣ: 
 

 ଴ܶ = ∇ʜʞʢ − ∇ʞʑ = ͳ͵Ͳ − ͺ͹ = Ͷ͵ ˏ, (6.34) 

 

ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ Ɍ బ் = ସଷସ,ଽଶ = ͺ,͹Ͷ ˏ. ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ 
[27, ɪɢɫ. 9.55] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ  =0,95 ɢ 

0T
  

ɨɩɪɟɞɟɥɹɸɬ Ɍ˔ = Ͳ,ʹͷͷ ɢ Ɍ˔`` = ʹ,͹. 

ȼɵɱɢɫɥɹɟɦ ɩɟɪɜɭɸ ɢ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 

 ℎ௖̀ = ȟ௖ ∙ ℎɤɪ = Ͳ,ʹͷͷ ∙ Ͷ,ͻʹ = ͳ,ʹ͸ ɦ, (6.35) 

 

 ℎ௖̀̀ = ȟ௖`` ∙ ℎɤɪ = ʹ,͹ ∙ Ͷ,ͻʹ = ͳ͵,ʹͻ ɦ, (6.36) 

 

ɂ ɩɨɞɫɬɚɜɥɹɸɬ ɜɵɱɢɫɥɟɧɧɭɸ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ ɝɥɭɛɢɧɭ ɜ ɮɨɪɦɭɥɵ 
ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɧɚɩɨɪɚ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ ɢ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

˕˔ܪ  = ቆ ݉ݍ ∙ √ʹ ∙ ݃ቇଶଷ ߙ − ∙ ݃ʹଶݍ ∙ (𝜎 ∙ ℎ௖̀̀ ൯ଶ = ( ͵ʹ,͸Ͳ,Ͷͻ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ −  ͳ,ͳ ∙ ͵ʹ,͸ଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͳ͵,ʹͻሻଶ= ͷ,ͺͳ ˏ, (6.37) 

 

ɝɞɟ  =1,1 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ;  
m – ɜɵɛɢɪɚɸɬ ɩɨ ɬɢɩɭ ɫɬɟɧɤɢ,  
  - ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ = 1,1. 

 

ݍ  = ܳɪܤˍ = ͶͶͲͳͳ͵ͷ = ͵ʹ,͸ ɦଷ
ɫ

, (6.38) 

 

ɝɞɟ ɤȼ  - ɲɢɪɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ. 
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ˍܤ  = ܤ + ΣɁ = ͳ͵ͷ ˏ, (6.39) 

 

ȼɵɫɨɬɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ: 
 

 ℎɫɬ  = 𝜎 ∙ ℎ௖̀̀ − dˍˑˎ − ɫɬܪ  = ͳ,ͳ ∙ ͳ͵,ʹͻ − ͵ − ͷ,ͺͳ = ͷ,ͺͳ ˏ, (6.40) 

 

ɉɪɨɜɟɪɹɟɦ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ: 
ɉɨɥɧɚɹ ɷɧɟɪɝɢɹ ɩɟɪɟɞ ɫɬɟɧɤɨɣ: 
 

 ଴ܶ = ɫɬܪ +  ℎɫɬ + dˍˑˎ = ͷ,ͺͳ + ͷ,ͺͳ + ͵ = ͳͶ,͸ʹ ˏ, (6.41) 

 

Ɋɚɫɫɱɢɬɚɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɩɨɫɥɟ ɫɬɟɧɤɢ: 
ȼɵɱɢɫɥɹɸɬ ɨɬɧɨɲɟɧɢɟ Ɍ బ் = ଵସ,଺ଶସ,ଽଶ = ʹ,ͻ͹ ˏ ɢ ɨɩɪɟɞɟɥɹɸɬ Ɍ˔ = Ͳ,Ͷͺ ɢ 

 Ɍ˔`` = Ͳ,ͳͺͷ 

ȼɵɱɢɫɥɹɸɬ ɜɬɨɪɭɸ ɫɨɩɪɹɠɟɧɧɭɸ ɝɥɭɛɢɧɭ: 
 

 ℎ௖̀ = ȟ௖ ∙ ℎɤɪ = Ͳ,Ͷͺ ∙ Ͷ,ͻʹ = ʹ,͵͸ ɦ, (6.42) 

 

 ℎ௖̀̀ = ȟ௖`` ∙ ℎɤɪ = Ͳ,ͳͺͷ ∙ Ͷ,ͻʹ = Ͳ,ͻͳ ɦ, (6.43) 

 

Ɍɚɤ ɤɚɤ ℎ′′௖ = Ͳ,ͻͳ ˏ <  ℎʜʐ = ͷ,ͻ ˏ , ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɡɚɬɨɩɥɟɧɧɵɣ, ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɝɚɫɢɬɟɥɶ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ: 
 

˅ߜ  = Ͳ,ͳͷ ∙ 𝑣௖ ∙ √ℎ௖′ = Ͳ,ͳͷ ∙ ʹͶ,͹ʹ ∙ √ͳ,ʹ͸ = Ͷ,ͳ͸ ˏ, (6.44) 

 

ɝɞɟ 𝑣௖ – ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ: 
 

 𝑣௖ = ܳ˓ሺܤ + Σߜ˄ሻ ∙ ℎ௖′ = ͶͶͲͳሺͳʹͲ + ሺ͸ − ͳሻ ∙ ͵ሻ ∙ ͳ,ʹ͸ = ʹͶ,͹ʹ ˏଷ ˔⁄ , (6.45) 

 

ɋ ɰɟɥɶɸ ɷɤɨɧɨɦɢɢ ɛɟɬɨɧɚ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ  ߜ˅ =ʹ,ͷ ˏ, ɢ ɡɚɤɪɟɩɥɹɟɦ ɧɚ ɫɤɚɥɟ ɫ ɩɨɦɨɳɶɸ ɚɧɤɟɪɨɜ. 
Ⱦɥɢɧɚ ɩɪɵɠɤɚ: 
 

 ݈˒˓ = ʹ,ͷ ∙ (ͳ,ͻ ∙ ℎ௖" − ℎ௖′ ൯ = ʹ,ͷ ∙ ሺͳ,ͻ ∙ ͳ͵,ʹͻ − ͳ,ʹ͸ሻ = ͸Ͳ ˏ, (6.46) 

 

Ⱦɥɢɧɚ ɜɨɞɨɛɨɹ ɫ ɧɚɥɢɱɢɟɦ ɝɚɫɢɬɟɥɹ: 
 

 ݈˅ = ሺͲ,ͺ ÷ ͳሻ ∙ ݈˒˓ = Ͳ,ͺ ∙ ͸Ͳ = Ͷͺ ˏ, (6.47) 
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6.3.7 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ 

 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɝɨ ɫɛɪɨɫɚ ɜɨɞɵ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜ ɫɥɭɱɚɟ 
ɚɜɚɪɢɢ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ, ɢ ɢɡɛɟɝɚɧɢɹ ɨɛɥɟɞɟɧɟɧɢɹ ɩɥɨɬɢɧɵ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɝɥɭɛɢɧɧɵɣ ɜɨɞɨɫɛɪɨɫ ɜ ɝɥɭɯɨɣ ɫɟɤɰɢɢ. 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɜɨɞɨɫɛɪɨɫɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɪɚɛɨɬɵ ɜ ɡɢɦɧɢɣ 
ɩɟɪɢɨɞ, ɞɨɥɠɧɚ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ 
ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɧɚɱɚɥɭ ɜɟɫɟɧɧɟɝɨ ɩɨɥɨɜɨɞɶɹ. 

 ʜܸʞʢ = ͺ,Ͳ͵ ˍˏଷ; ʢܸʛʝ = ʹ,͹ʹ ˍˏଷ; 
 

 ܸ˒ ˑˎˈˊː =  ʜܸʞʢ − ʢܸʛʝ = ͺ,Ͳ͵ − ʹ,͹ʹ = ͷ,͵ͳ ˍˏଷ ሺͷ,͵ͳ ∙ ͳͲଽ ˏଷሻ, (6.48) 

 

ȼɪɟɦɹ, ɡɚ ɤɨɬɨɪɨɟ ɫɪɚɛɚɬɵɜɚɟɬɫɹ ɜɨɞɨɯɪɚɧɢɥɢɳɟ (7 ɦɟɫɹɰɟɜ). 
ݐ  = ͹ ∙ ͵Ͳ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳͺͳͶͶͲͲͲ ˔; 

 

 ܳ˔ = ܸ˒ ˑˎˈˊːݐ = ͷ,͵ͳ ∙ ͳͲଽͳͺͳͶͶͲͲͲ = ʹͻʹ,͹ ˏଷ̝, (6.49) 

 ∇ʜʐ = ͻͳ ˏ, - ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ Qɫ; ∇ˇː˃ = ͻͲ ˏ; ∇ʜʞʢ = ͳ͵Ͳ ˏ. 

Ɋɚɫɱɟɬ ɫɟɱɟɧɢɹ ɜɨɞɨɫɛɪɨɫɚ: 
Ɂɚɞɚɟɦɫɹ ɜɵɫɨɬɨɣ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɚ h = 3 ɦ. ɜɨɞɨɫɛɪɨɫ ɪɚɫɩɨɥɚɝɚɟɦ 

ɧɚ 2 ɦ ɜɵɲɟ ɞɧɚ. Ɉɩɪɟɞɟɥɹɟɦ ɨɬɦɟɬɤɭ ɡɚɬɨɩɥɟɧɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ (ɪɢɫ. 
6.3). 

 

 

Ɋɢɫɭɧɨɤ 6.3 - Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɬɨɩɥɟɧɢɹ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ ɝɥɭɛɢɧɧɨɝɨ 
ɜɨɞɨɫɛɪɨɫɚ 

 

Ɍɚɤ ɤɚɤ ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 91,1 ɦ, ɚ ɨɬɦɟɬɤɚ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ 
95,0 ɦ, ɬɨ ɜɵɯɨɞɧɨɟ ɨɬɜɟɪɫɬɢɟ ɩɨɥɭɱɚɟɬɫɹ ɧɟɡɚɬɨɩɥɟɧɧɨɟ. 
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 𝜔 = ߤ˔ܳ  ∙ √ʹ ∙ ݃ ∙ ʑʝܪ = ʹͻʹ,͹Ͳ,ͺ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵͸,ͷ = ͳ͵,͸͹ ˏଶ, (6.50) 

 

ɝɞɟ HȼɈ = 130-93,5=36,5 ɦ – ɧɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; 𝜔 - ɩɥɨɳɚɞɶ ɜɵɯɨɞɧɨɝɨ ɨɬɜɟɪɫɬɢɹ; µ = 0,8 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ. 
ɋɟɱɟɧɢɟ ɨɬɜɟɪɫɬɢɹ ɩɪɹɦɨɭɝɨɥɶɧɨɟ:  
 

 𝜔 = ܾ ∙ ℎ, (6.51) 

 

ɝɞɟ b - ɲɢɪɢɧɚ ɨɬɜɟɪɫɬɢɹ; 
h =3 ɦ - ɜɵɫɨɬɚ ɨɬɜɟɪɫɬɢɹ.  
 ܾ = ଵଷ,଺଻ଷ = Ͷ,ͷ͸ ˏ, 

 

Ɉɤɪɭɝɥɹɟɦ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ b = 5 ɦ. 
ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɨɬɜɟɪɫɬɢɣ n = 2, ɜɵɫɨɬɨɣ h = 3 ɦ, ɲɢɪɢɧɨɣ b = 2,5 

ɦ.  
 

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. 
 

6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

ɋɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɦɭ ɤɥɚɫɫɭ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ 
ɫɨɨɪɭɠɟɧɢɣ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ːߛ = ͳ,ʹ. 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɧɟɞɨɩɭɳɟɧɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூ : 

 

௡ூܤ  = ℎ√ߩ˄ߩ௪ ∙ ሺͳ − ݊ሻ + ݊ ∙ ሺʹ − ݊ሻ −  ,ଵߙ
(6.52) 

 

ɝɞɟ ߙଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɪɚɜɧɵɣ 0,5;  

 :௪– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ ɢ ɜɨɞɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; h ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤߩ ɢ ˄ߩ 
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 ℎ = ∇ʜʞʢ − ∇ʞʝʓ = ͳ͵Ͳ − ͺͶ,ͷ = Ͷͷ,ͷ ˏ, (6.53) 

 

 ∇ʞʝʓ = ∇ˇːˑ − ݀ˍˑˎ ˅ߜ  − = ͻͲ − ͵ − ʹ,ͷ = ͺͶ,ͷ ˏ, (6.54) 

 

ɝɞɟ 2,5 =˅ߜ ɦ, ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ. 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 

ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூூ: 
 

௡ூூܤ  = ːߛ ∙ ℎ݂ ∙ ቀߩ˄ߩ௪ + ݊ −  ଵቁ , (6.55)ߙ

 

ɝɞɟ ݂ - ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: ݂ = Ͳ,͹. 
ɉɪɢɪɚɜɧɢɜɚɹ ܤ௡ூ  ɢ ܤ௡ூூ, ɨɩɪɟɞɟɥɹɟɦ n. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɢ 

n=0,316. ɉɨɞɫɬɚɜɥɹɹ ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɥɸɛɭɸ ɢɡ ɮɨɪɦɭɥ, ɩɨɥɭɱɢɦ: 
 

௡ܤ  = Ͷͷ,ͷ√ʹͶͲͲͳͲͲͲ ∙ ሺͳ − Ͳ,͵ͳ͸ሻ + Ͳ,͵ͳ͸ ∙ ሺʹ − Ͳ,͵ͳ͸ሻ − Ͳ,ͷ = ͵ͷ,ʹ ˏ, 
(6.56) 

 

Ⱦɚɥɟɟ ɩɪɢɧɢɦɚɟɦ ܤ௡ = ͵ͷ,ʹ ˏ. 
 

6.4.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ȼɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɪɚɡɪɟɡɚɟɬɫɹ ɩɨ ɞɥɢɧɟ ɩɨɫɬɨɹɧɧɵɦɢ ɲɜɚɦɢ ɧɚ 
ɨɬɞɟɥɶɧɵɟ ɫɟɤɰɢɢ. ɇɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɲɜɵ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɛɨɞɧɨɟ 
ɪɚɡɜɢɬɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɢ ɭɫɚɞɨɱɧɵɯ ɞɟɮɨɪɦɚɰɢɣ.  

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɲɜɚɦɢ ɪɚɜɧɨɟ 23 ɦ. Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  

Ɍɟɦɩɟɪɚɬɭɪɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɢɧɢɦɚɟɦ 
ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 4 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ 
ɩɥɨɬɢɧɵ 0,2 ɫɦ. 

 

6.4.3 Ȼɵɤɢ 

 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ. ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ 
ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɨɫɹɦ ɛɵɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ 
ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ Ȼ=3 ɦ. 
Ɍɨɥɳɢɧɚ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɩɨ ɛɵɤɭ d0=0,8 ɦ. 
Ɋɚɡɦɟɪɵ ɩɚɡɚ ɞɥɹ ɪɚɛɨɱɢɯ ɡɚɬɜɨɪɨɜ 0,7 x 1,5 ɦ 

Ɋɚɡɦɟɪɵ ɩɚɡɚ ɞɥɹ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ 0,5 x 0,5 ɦ.  
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ɉɚɡɵ ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɪɚɡɦɟɳɚɸɬɫɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 
ɦɟɬɪɚ ɨɬ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ. 

ɒɢɪɢɧɚ ɝɪɟɛɧɹ ɩɨ ɛɵɤɭ 15 ɦ. 
 

6.4.4 ɍɫɬɨɢ 

 

ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ, ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 
ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ 
ɪɚɫɬɟɤɚɧɢɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ; 
ɬɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. Ɍɚɤ ɤɚɤ ɜɵɫɨɬɚ ɩɥɨɬɢɧɵ 
ɛɨɥɶɲɟ 40 ɦ ɫɨɩɪɹɠɟɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɨɣ ɫ ɝɪɭɧɬɨɜɨɣ ɨɫɭɳɟɫɬɜɥɹɟɦ ɡɚ ɫɱɟɬ 
ɜɜɟɞɟɧɢɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɝɪɭɧɬɨɜɭɸ. Ɇɟɠɞɭ ɫɬɚɧɰɢɨɧɧɨɣ ɢ 
ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɹɦɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɪɚɡɞɟɥɢɬɟɥɶɧɵɣ ɭɫɬɨɣ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɧɟ 
ɪɚɡɦɵɜɚɥɨ ɞɧɨ. 

 

6.4.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 

 

Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɢɦɚɟɦ 0,3 ɦ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɞɪɟɧ – 3 ɦɟɬɪɚ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɪɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 600 ɫɦ2 

ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 3 ɦ ɦɟɠɞɭ ɫɦɨɬɪɨɜɵɦɢ ɲɚɯɬɚɦɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɚɞɪ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ 

ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3 ɦɟɬɪɚ, ɩɪɢ ɭɫɥɨɜɢɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 

 ˃ˇ˓ ൒ ʜௗ ∙ ܫ௡̱ߛ ˓,௠ , (6.57) 

 

ɝɞɟ ʜௗ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ, 
 

 ʜௗ = ∇ʜʞʢ − ∇˒ˑˎ = ͳ͵Ͳ − ͻͳ = ͵ͻ ˏ, (6.58) 

 

ɝɞɟ ∇˒ˑˎ = 91 ɦ, - ɨɬɦɟɬɤɚ ɩɨɥɚ ɧɢɠɧɟɣ ɝɚɥɟɪɟɢ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ 1,2; ̱ܫ ˓,௠– ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ, ̱ܫ ˓,௠ = ʹͷ. 

 

 ˃ˇ˓ ൒ ଷଽ∙ଵ,ଶଶହ =  ͳ,ͺ͹ ˏ.  
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6.4.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 15 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɋɚɡɦɟɪ ɫɦɨɬɪɨɜɨɣ ɝɚɥɟɪɟɢ ɩɪɢɧɢɦɚɟɦ 2x3 ɦ. Ⱦɥɹ ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɛɫɥɭɠɢɜɚɧɢɹ 
ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ ɭɫɬɪɚɢɜɚɟɦ ɞɜɟ ɛɭɪɨɜɵɯ ɝɚɥɟɪɟɢ – 3x4 ɦ. Ɉɬ 
ɞɧɚ ɞɨ ɧɢɠɧɟɣ ɝɚɥɟɪɟɢ ɪɚɫɫɬɨɹɧɢɟ 1 ɦ. 

 

6.4.7 ɐɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ ɢ ɞɪɟɧɚɠ 

 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɟ ɷɥɟɦɟɧɬɵ: ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ 
ɞɪɟɧɚɠ. 

Ⱦɚɧɧɵɟ ɰɟɦ. ɡɚɜɟɫɵ: 
 

 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙  (6.59) ,˒ܤ

 

ɝɞɟ ܤ˒ - ɲɢɪɢɧɚ ɩɨɞɨɲɜ ɵ ɩɥɨɬɢɧɵ, 
 ݈ଵ = Ͳ,ͳ ∙ ͵ͷ,ʹ = ͵,ͷʹ ˏ,  
 

Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ: 
 

 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ௠௔௫ܪ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ͵ͺ,ͻ = ሺͳͻ,Ͷͷ ÷ ͵ͳ,ͳʹሻ ˏ, (6.60) 

 

ɉɪɢɧɢɦɚɟɦ: ℎˊ˃˅ = ͵Ͳ ˏ. 
 ˆˇˈ H୫a୶ −  ˏ˃ˍ˔ˋˏ˃ˎ˟ː˞ˌ ː˃˒ˑ˓ , 
 

 H୫a୶ = ∇ʜʞʢ − ∇hʜʐ ୫i୬ = ͳ͵Ͳ − ͻͳ,ͳ = ͵ͺ,ͻ ˏ, (6.61) 

 

ɝɞɟ ∇hʜʐ ୫i୬ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɩɪɢ QȼɏɄ = 300 ɦ3/ɫ 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 

 ℎˇ˓ = Ͳ,ͷ ∙ ℎˊ˃˅ = Ͳ,ͷ ∙ ͵Ͳ = ͳͷ ˏ, (6.62) 

 

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 0,22 ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 

˅˃ˊߜ  = ܪ∆ ∙ ܬ௡̱ߛ ˓ , (6.63) 

 

ɝɞɟ ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ∆ܪ = ʹ͵,͵Ͷ ˏ, (6.56); ܬˍ˓ − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ, ܬˍ˓ = ͳͷ. 
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˅˃ˊߜ  = ʹ͵,͵Ͷ ∙ ͳ,ʹͳͷ = ͳ,ͺ͹ ˏ,  

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

 ݈ଶ > Ͷ ˏ ˋ ݈ଶ > ଵ,଼଻ଶ = Ͳ,ͻ͵ ˏ, 

 

ɉɪɢɧɢɦɚɟɦ ݈ଶ = ͷ ˏ. 
 

6.5 Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

6.5.1 ȼɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ 

 

ȼɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɬɢɩɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɥɨɞɟɰ 
ɜɵɫɨɬɨɣ 3 ɦ ɢ ɜɨɞɨɛɨɣɧɭɸ ɫɬɟɧɤɭ ɜɵɫɨɬɨɣ 5,81 ɦ. 

Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ 2,5 =˅ߜ ɦ ɫ ɚɧɤɟɪɧɵɦ ɤɪɟɩɥɟɧɢɟɦ ɜ ɫɤɚɥɭ. 
Ⱦɥɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ݈˅ = 48 ɦ. 
 

6.5.2 Ɋɢɫɛɟɪɦɚ 

 

Ɋɢɫɛɟɪɦɚ – ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, ɭɤɪɟɩɥёɧɧɵɣ ɛɟɬɨɧɧɵɦɢ 
ɩɥɢɬɚɦɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ɉɥɢɬɵ 
ɛɟɬɨɧɢɪɭɸɬ ɧɚ ɦɟɫɬɟ, ɜɵɩɨɥɧɹɸɬ ɢɯ ɤɜɚɞɪɚɬɧɵɦɢ, ɪɚɡɦɟɪɨɦ 8˟8 ɦ. Ⱦɥɢɧɭ 
ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɦ ݈ =24 ɦ. Ɍɨɥɳɢɧɭ ɪɢɫɛɟɪɦɵ ɩɪɢɧɢɦɚɟɦ 1,5 = ˔ˋ˓ߜ ɦ ɢ ɤɚɤ 
ɜɨɞɨɛɨɣɧɭɸ ɩɥɢɬɭ ɡɚɤɪɟɩɥɹɟɦ ɚɧɤɟɪɚɦɢ ɜ ɫɤɚɥɭ. 

 

6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 

 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɗɩɸɪɭ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɇɢɉɭ [24], ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 6.5. 
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Ɋɢɫɭɧɨɤ 6.5 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
 

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = ͳ͵Ͳ − ͻͳ,ͳ = ͵ͺ,ͻ ˏ, (6.64) 

 

௔௦ܪ  = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ ͵ͺ,ͻ = ͳͷ,ͷ͸ ˏ, (6.65) 

 

ௗ௥ܪ  = Ͳ,ͳͷ ∙ ௗܪ = Ͳ,ͳͷ ∙ ͵ͺ,ͻ = ͷ,ͺͶ ˏ, (6.66) 

 

 Δܪˊ = ௗܪ  − ௔௦ܪ = ͵ͺ,ͻ − ͳͷ,ͷ͸ = ʹ͵,͵Ͷ ˏ. (6.67) 

 

6.7 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. ɉɪɨɢɡɜɨɞɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɞɥɹ 
ɧɚɯɨɠɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 90 ɦ. 

 

6.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɞɨ ɪɚɫɱɟɬɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad.  ܵ˒ˎଵ = ͸ͲͲ ˏଶ , ܵ˄ଵ = ͺ͸͸ ˏଶ. ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ 
ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

ଵˎ˒ܩ   = ܵ˒ˎ ∙ ܾ ∙ ܾ˄ߛ + ˄ߜ = ͸ͲͲ ∙ ʹͲ ∙ ʹͶʹͲ + ͵ = ͳʹͷʹʹ ˍʜ/ˏ. (6.68) 
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ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 

ଵ˄ܩ  = ܵ˄ ∙ ˄ߜ ∙ ܾ˄ߛ + ˄ߜ = ͺ͸͸ ∙ ͵ ∙ ʹͲʹͲ + ͵ = ʹʹͷͻ,ͳ ˍʜ/ˏ. (6.69) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 

 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃, (6.70) 

 

ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ. 
ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͳ͵Ͳ − ͳʹ͵ + Ͳ,ͷሻ ∙ ʹͲ = ͳͷͲ ˏଶ. (6.71) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳͷͲ ∙ √ͳͷͲ ∙ ͻ,ͺͳ = ͻͻͳ ˍʜ ,                                                    
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
 

ˊݍ  = ܳˊܾ + ˄ߜ = ͻͻͳʹͲ + ͵ = Ͷ͵,ͳ ˍʜ/ˏ. (6.72) 

 

6.7.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
 

  ܶ˅ ଵ = ݃ ∙ ˅ଶܪ ∙ ʹ˅ߩ = ͻ,ͺͳ ∙ ͶͲଶ ∙ ͳͲͲͲʹ = ͹ͺͶͺ ˍʜˏ. (6.73) 

 

ɝɞɟ Hɜ
  = 130-90=40 ɦ 

 

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

 ܶː ଵ = ݃ ∙ ଶːܪ ∙ ʹ˅ߩ = ͻ,ͺͳ ∙ ͳ,ͳଶ ∙ ͳͲͲͲʹ = ͷ,ͻͶ ˍʜˏ. (6.74) 

 

ɝɞɟ  
 

 Hː  =  ∇ʢʜʐ୫i୬ − ∇ʓʜʝ =  ͻͳ,ͳ − ͻͲ = ͳ,ͳ ˏ. (6.75) 
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ɉɥɟɱɨ ɞɥɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɪɟɬɶ 
ɜɵɫɨɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɚɜɥɟɧɢɹ: 
 

 ்݈˅ భ = ∇ʜʞʢ − ∇ˇːˑ͵ = ͳ͵Ͳ − ͻͲ͵ = ͳ͵,͵ ˏ, (6.76) 

 

 ்݈ː భ = ∇ʜʐ௠𝑖௡ − ∇ˇːˑ͵ = ͻͳ,ͳ − ͻͲ͵ = Ͳ,Ͷ ˏ, (6.77) 

 

6.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɢɟ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ˅ܹˊ˅ଵ = ˅ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͻ,ͳ = ͳͺ͹,ͺ ˍʜ. (6.78) 

 

ɝɞɟ ܵˠ˒ଵ- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ܵˠ˒ = ͳͻ,ͳ ˏଶ 

 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ:  
 

 ˗ܹଵ = ˅ߩ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺͺ,͸ = ͳͺͷͲ,ʹ ˍʜ. (6.79) 

 

ɝɞɟ ܵ˗ଵ- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ܵ˗ = ͳͺͺ,͸ ˏଶ 

 

6.7.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ˅ߩ ∙ ݃ ∙ ℎଵ% ቆ̅ߨߣ + ℎ଴ʹቇ, (6.80) 

 

ɝɞɟ ℎ଴ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ℎ଴ = ߣℎଵ%ଶ̅ߨ = ͵,ͳͶ ∙ ʹ,ͺͶଶ͵͹,Ͷ = Ͳ,͸ͺ ˏ, (6.81) 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,ͺͶ ቀଷ଻,ସଷ,ଵସ + ଴,଺଼ଶ ቁ =  ͳ͹Ͳ,͸ ɤɇ. 
 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
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 ˖˔ = ߨߣʹ̅ − ͵ͅ ℎଵ% = ͵͹,Ͷʹ ∙ ͵,ͳͶ − ͵ͅ ∙ ʹ,ͺͶ = Ͷ,ͺͻ ˏ. (6.82) 

 

ɉɥɟɱɨ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ݈: 
 

 ݈ = ʜʞʢ − ʓʜʝ − ˖˔ = ͳ͵Ͳ − ͻͲ − Ͷ,ͺͻ = ͵ͷ,ͳͳ ˏ. (6.83) 

 

6.8 ɋɛɨɪ ɧɚɝɪɭɡɨɤ ɞɥɹ ɪɚɫɱɟɬɚ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

6.8.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɪɨɢɡɜɨɞɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɟɱɟɧɢɢ ɧɚ 
ɨɬɦɟɬɤɟ 84,5 ɦ. 
 

ˎ˒ܩ  = ଵˎ˒ܩ  + ܹ́ = ͳʹͷʹʹ + ͹ͺͳ = ͳ͵͵Ͳ͵ ˍʜ/ˏ. (6.84) 

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɸ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
 

˄ܩ  = ଵ˄ܩ  + ܹ́ = ʹʹͷͻ,ͳ + ͹ͺͳ = ͵ͲͶͲ,ͳ ˍʜ/ˏ. (6.85) 

 

Ⱦɚɜɥɟɧɢɟ ɧɚ ɡɭɛ ɧɚ ɷɩɸɪɟ Tȼ2: 

 

 ܹ́ = ߛ˅ ∙ ܵˠ˒ = ͳͲ ∙ ͹ͺ,ͳ = ͹ͺͳ ˍʜ ˏ⁄ , (6.86) 

 

ɝɞɟ ܵˠ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɡɭɛɚ, ܵˠ˒ = ͹ͺ,ͳ ˏଶ 

 

6.8.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Ⱦɚɜɥɟɧɢɟ ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
Ɍɜ1 = 7848 ɤɇ/ɦ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɡɭɛ:  
 

  ܶ˅ ଶ = ݃ ∙ ˅ߩ ∙ ܵ˅ଶ = ͻ,ͺͳ ∙ ͳͲͲͲ ∙ ͸ͷ,͸ = ͸Ͷ͵,ͷ ˍʜ ˏ⁄ , (6.87) 

 

ɝɞɟ Sɜ2
 – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, Sɜ2 = 65,6 ɦ2   

ɋ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
Ɍɧ1 = 5,94 ɤɇ/ɦ. 
 

 ܶː ଶ = ݃ ∙ ˅ߩ ∙ ܵːଶ = ͻ,ͺͳ ∙ ͳͲͲͲ ∙ ʹͳ,ʹ = ʹͲͺ ˍʜ ˏ⁄ , (6.88) 

 

ɝɞɟ Sɧ2
 – ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ, Sɧ2 = 21,2 ɦ2.  
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6.8.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɢɟ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 
ɞɚɜɥɟɧɢɹ 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɟ ɞɚɜɥɟɧɢɹ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ. 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

 ܹ˅ ˊ˅ = ˅ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳʹ͸,ͷ = ͳʹͶͳ ˍʜ, (6.89) 

 

ɝɞɟ ܵˠ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ, ܵˠ˒ = ͳʹ͸,ͷ ˏଶ 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
 

 ˗ܹ = ˅ߩ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹʹ͵ = ʹͳͺͺ ˍʜ, (6.90) 

 

ɝɞɟ ܵ˗- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ܵ˗ = ʹʹ͵ ˏଶ 

 

6.8.4 ɉɪɢɝɪɭɡ ɜɨɞɵ ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

ɉɪɢɝɪɭɡ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɟɧɨ ɩɥɨɳɚɞɶɸ 
ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ ɍɇȻ ɞɨ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 

 ܹ˒ ˓ = ˅ߩ ∙ ݃ ∙ ܵˠ˒ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳͺ,͸ = ͳͺʹ,ͷ ˍʜ, (6.91) 

 

ɝɞɟ ܵˠ˒- ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɞɚɜɥɟɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɇȻ, ܵˠ˒ = ͳͺ,͸ ˏଶ 

 

6.9 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 ɜ 
ɫɟɱɟɧɢɢ ɧɚ ɨɬɦɟɬɤɟ 90 ɦ. 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. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɞɥɹ ɫɟɱɟɧɢɹ 90,00 ɦ 

ɇɚɝɪɭɡɤɚ f  

 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮ. 

ɧɚɞɟɠɧɨɫɬɢ, ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Ɍɜ1 1 
→ 

7848 7848 13,3 104378,4 

Ɍɧ1 1 
 

5,94 5,94 0,4 -2,4 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.2 

ɇɚɝɪɭɡɤɚ f  

 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ 

ɋɢɥɚ ɫ ɭɱɟɬɨɦ 
ɤɨɷɮ. 

ɧɚɞɟɠɧɨɫɬɢ, ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇɦ 

Gɛ1 (ɛɟɡ 
ɡɭɛɚ)  0,95 

 
2259,1 2146,2 8 -17169,4 

Gɩɥ1 (ɛɟɡ 
ɡɭɛɚ) 0,95 

 
12522 11895,7 5,7 -67805,2 

Wɜɡɜ1 1 
 

187,8 187,8 5,75 1077,4 

Wɮ1 1 
 

1850,2 1850,2 9,3 17215,7 

qɡ 1 
 

43,1 43,1 6,9 -297,4 

Wɜɨɥɧ 1 
→ 

170,6 170,6 35,11 5989,8 

Σ ΣN 12046,4 - 43386,8 

 

Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 
ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

1) ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜎௨௬ = − ܤܰ ± ͸ ∙ ∑ ଶܤܯ = − ͳʹͲͶ͸,Ͷʹͺ,ͻ + ͸ ∙ Ͷ͵͵ͺ͸,ͺʹͺ,ͻଶ = −ͳͲͷ,ͳ ˍʞ˃, (6.92) 

 

ɝɞɟ ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܤ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳͲͷ,ͳ ∙ Ͳ − ͳͲ ∙ ͶͲ ∙ ሺͳ − Ͳሻ == −ͶͲͲ ˍʞ˃, (6.93) 

 

ɝɞɟ ߛ௪ = ͳͲ ɤН/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ͳ͵Ͳ − ͻͲ = ͶͲ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 

 ݉௨ = ctg  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤߙ ଵ, ɝɞɟߙ
ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ctan ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ. (6.94) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
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 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͲͷ,ͳ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͶͲ ∙ Ͳ == −ͳͲͷ,ͳ ˍʞ˃ 
(6.95) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͶͲ = −ͶͲͲ ˍʜ ˏଶ⁄ . (6.96) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ ɩɨ ɮɨɪɦɭɥɚɦ (6.92)-(6.96): 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜎௬௧ = − ܤܰ − ͸ ∙ ∑ ଶܤܯ = − ͳʹͲͶ͸,Ͷʹͺ,ͻ − ͸ ∙ Ͷ͵͵ͺ͸,ͺʹͺ,ͻଶ = −͹ʹͺ,ͷ ˍʜ/ˏଶ, (6.97) 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = = −͹ʹͺ,ͷ ∙ ͳ,͵ͺଶ − ͳͲ ∙ ͳ,ͳ ∙ ሺͳ − ͳ,͵ͺଶሻ = −ͳ͵͹͹,Ͷ ˍʜ/ˏଶ, (6.98) 

 

ɝɞɟ ݉௧ = ݃ݐܿ ଶߙ ,ଶߙ = ͵͸º – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ.  ܪௗ௧ = ͻͳ,ͳ − ͻͲ = ͳ,ͳ ˏ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͳ,ͳ − ͹ʹͺ,ͷሻ ∙ ͳ,͵ͺ= ͻͻͲ,ʹ ˍʜ ˏଶ⁄ . (6.99) 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 

 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = = −͹ʹͺ,ͷ ∙ ሺͳ + ͳ,͵ͺଶሻ + ͳͲ ∙ ͳ,ͳ ∙ ͳ,͵ͺଶ = −ʹͲͻͷ ˍʜ/ˏଶ. (6.100) 

 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͳ,ͳ = −ͳͳ ˍʜ/ˏଶ (6.101) 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.3. 
 

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

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ −ͳͲͷ,ͳ 𝜎௫௨ −400 𝜏௫௬௨  0 𝜎ଵ௨ −ͳͲͷ,ͳ 𝜎ଷ௨ −ͶͲͲ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 6.3 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ɇɢɡɨɜɚɹ 

𝜎௬௧ −͹ʹͺ,ͷ 𝜎௫௧ −ͳ͵͹͹,Ͷ 𝜏௫௬௧  ͻͻͲ,ʹ 𝜎ଵ௧ −ͳͳ 𝜎ଷ௧ −ʹͲͻͷ 

 

6.10 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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 ∙ ܴ௕ , (6.102) 

 

ɝɞɟ ߛ௡ = ͳ,ʹ – 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; ܴ௕ − ɪɚɫɱёɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ, ɢɫɯɨɞɹ ɢɡ ɤɥɚɫɫɚ ɛɟɬɨɧɚ 
ȼ10, ɩɪɢɧɢɦɚɟɦ ܴ௕ = ͸ͲͲͲ ˍʜ/ˏଶ. 

 ͳ,ʹ ∙ ͳ ∙ ʹͲͻͷ<ͳ ∙ ͸ͲͲͲ  
 ʹͷͳͶ ˍʜ/ˏଶ < ͸ͲͲͲ ˍʜ/ˏଶ 

 

ɍɫɥɨɜɢɟ ɨɛɳɟɣ ɩɪɨɱɧɨɫɬɢ ɜɵɩɨɥɧɹɟɬɫɹ. 
2) ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 

 𝜎′௬ < Ͳ ,             
 −ͳͲͷ,ͳˍʜ/ˏଶ < Ͳ –  ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 

3) ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 

 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙  ௗ௨, (6.103)ܪ

 ͳͲͷ,ͳ ˍʜ/ˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ͶͲ ˍʜ/ˏଶ,  

 ͳͲͷ,ͳ ˍʜ/ˏଶ ൒ ͳͲͲ ˍʜ/ˏଶ.  
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ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.11 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. ɉɪɨɢɡɜɨɞɢɦ ɫɛɨɪ ɧɚɝɪɭɡɨɤ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ ɞɥɹ ɪɚɫɱɟɬɚ 
ɭɫɬɨɣɱɢɜɨɫɬɢ. 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɧɚɝɪɭɡɤɢ ɫɨɛɟɪɟɦ ɜ ɬɚɛɥɢɰɭ 6.4. 
 

Ɍɚɛɥɢɰɚ 6.4 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ ɜ ɩɨɥɧɨɦ ɨɛɴёɦɟ 

ɇɚɝɪɭɡɤɚ 
f  

 
ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

 

 

ɋɢɥɚ, ɤɇ 

Ɍɜ1+ Ɍɜ2 1 
→ 

8491,5 

Ɍɧ1+ Ɍɧ2 1 
 

213,94 

Gɛ 0,95 
 

3040,1 

Gɩɥ 0,95 
 

13303 

Wɜɡɜ 1 
 

1241 

Wɮ 1 
 

2188 

qɡ 1 
 

43,1 

Wɜɨɥɧ 1 
→ 

170,6 

Wɩɪ 1 
 

264,9 

 

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

  ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡, (6.104)ߛ

 

ɝɞɟ 

 

ܨ   = ܶɜ − ܶɧ + ܹɜɨɥ = ͺͶͻͳ,ͷ − ʹͳ͵,ͻͶ + ͳ͹Ͳ,͸ = ͺͶͶͺ,ͳ͸ ˍʜ, (6.105) 

 

  ܴ = ɩɥܩ) + Ȼܩ − ܹɜзɜ − ܹф + зݍ + ܹɩɪ൯ ∙ tan 𝜑 + ܿ ∙ 𝜔, (6.106) 
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ܴ =  ሺͳ͵͵Ͳ͵ + ͵ͲͶͲ,ͳ − ͳʹͶͳ − ʹͳͺͺ + Ͷ͵,ͳ + ʹ͸Ͷ,ͻ) ∙ Ͳ,͸ʹ + ͹ͷ ∙ ͵ͷ,ʹ = ͳͲͺ͸Ͳ,ʹ ˍʜ/ˏ, 
 

ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͸ʹ – ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɝɪɚɧɢɬ); 
 ܿ = ͹ͷ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɝɪɚɧɢɬɚ; 
 𝜔 = ɩܤ ∙ ͳ = ͵ͷ,ʹ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 

ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ଵ଴଼଺଴,ଶ∙଴,ଽହ଼ସସ଼,ଵ଺∙ଵ ൒ ͳ,ʹ,  
 ͳ,ʹʹ ൒ ͳ,ʹ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 

ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 

 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞaɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 
ɹɜɥɹɟɬɫɹ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪoɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 
ɉoɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ 
ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɭɦɢɧɫɤɨɣ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ 
ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ, ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ 
ɬɚɤɠɟ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɥɢ 
ɤɨɧɫɟɪɜɚɰɢɢ. Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɥɟɠɢɬ ɧɚ 
ɫɨɛɫɬɜɟɧɧɢɤɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɨɫɧɚɳɚɟɦ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, 
ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼɜɨɞɢɦ ɜ ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɫɩɟɰɢɚɥɶɧɨɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂA ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌC ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜeɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ 
ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɤɨɬoɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ȽɌɋ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

 

7.2 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 ɇɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɋɚɧɢɬɚɪɧɵɦ 
ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-
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ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɉɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, Ɍɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɉɪɚɜɢɥɚɦ 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 
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 ɩɪɢɟɦɚɦ ɪɚɛɨɬ, ɩɪɢɟɦɚɦ 
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 ɢ 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.  

ɉɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ, 
ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɨɪɝɚɧɢɡɚɰɢɸ ɩɪɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɟ 
ɜɧɭɬɪɟɧɧɢɣ ɧɚɞɡɨɪ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɇɚɞɡɨɪ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɟɪɫɨɧɚɥɨɦ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɨɫɭɳɟɫɬɜɥɹɸɬ: ɋɈɌ ɢ ɉɄ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ 
ɩɨOɌ, ɚ ɬɚɤɠɟ ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ, ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɛɥɚɫɬɹɯ ɞɟɹɬɟɥɶɧɨɫɬɢ.  

Ɋɚɫɫɥɟɞɨɜɚɧɢɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɯ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɩɨɥɨɠɟɧɢɟɦ ɨ ɪɚɫɫɥɟɞɨɜɚɧɢɢ ɢ 
ɭɱɟɬɟ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ 
ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.   
ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ Ƚɗɋ ɩɟɪɫoɧɚɥ ɢ ɞɪɭɝɢɟ ɥɢɰɚ, 

ɡɚɧɹɬɵɟ ɬɟɯɧɢɱɟɫɤɢɦ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɨɞɹɳɢɯ ɜ ɧɢɯ 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ, ɨɪɝɚɧɢɡɭɸɳɢɯ ɢ ɜɵɩɨɥɧɹɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɟ, 
ɦɨɧɬɚɠɧɵɟ, ɧɚɥɚɞɨɱɧɵɟ, ɪɟɦɨɧɬɧɵɟ ɪɚɛɨɬɵ, ɢɫɩɵɬɚɧɢɹ ɢ ɢɡɦɟɪɟɧɢɹ, ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɬɪɟɛɨɜɚɧɢɹ ɧɨɪɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ, ɞɟɣɫɬɜɭɸɳɢɯ ɜɜɟɞɟɧɧɵɯ 
ɭɩɨɥɧɨɦɨɱɟɧɧɵɦɢ ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɩɪɚɜɢɥ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ), ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) Ƚɗɋ.  
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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, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ 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 ɧɚɪɹɞɚ, ɪɚɫɩɨɪɹɠɟɧɢɹ ɢɥɢ ɩɟɪɟɱɧɹ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ 
ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ;  

– ɜɵɞɚɱɚ ɪɚɡɪɟɲɟɧɢɹ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ; 
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ; 
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ.  
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 

ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ Ƚɗɋ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ ɬɪɟɛɨɜɚɧɢɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɳɢɯ ɩɪɚɜɢɥ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɬɨɣ 
ɨɛɥɚɫɬɢ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɋɬɚɧɞɚɪɬɚ, ɫɬɚɧɞɚɪɬɨɜ ɨɪɝɚɧɢɡɚɰɢɢ (ɢɧɫɬɪɭɤɰɢɣ) 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  

ȼ ɬɟɯɧɢɱɟɫɤɭɸ ɞɨɤɭɦɟɧɬɚɰɢɸ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɜɤɥɸɱɚɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ ȽɌɋ; ɩɨ ɬɟɯɧɢɱɟɫɤɨɦɭ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɧɚɩɨɪɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ; ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɦɟɯɚɧɢɡɦɨɜ ɡɚɬɜɨɪɨɜ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ; ɩɨ 
ɪɚɫɱɢɫɬɤɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɢ ɫɨɨɪɭɠɟɧɢɣ ɨɬ ɫɨɪɚ; ɩɨ ɩɪɨɩɭɫɤɭ ɩɨɥɨɜɨɞɧɵɯ ɢ 
ɩɚɜɨɞɤɨɜɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɱɟɪɟɡ ɫɨɨɪɭɠɟɧɢɹ; ɩɨ ɨɩɨɪɨɠɧɟɧɢɸ ɢ ɧɚɩɨɥɧɟɧɢɸ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɛɶɟɮɚ; ɩɨ ɪɚɫɱɢɫɬɤɟ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɬ ɧɚɧɨɫɨɜ; ɧɚ ɜɫɟɯ 
ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ Ƚɗɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ Ƚɗɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ.  

ɇɚ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪoɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞeɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 
ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ 
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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. Ɋɭɤɨɜɨɞɢɬeɥɶ Ƚɗɋ ɨɛɹɡɚɧ:  

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɢɡɭɱɟɧɢɟ ɢ ɜɵɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪoɷɥɟɤɬɪɨɫɬɚɧɰɢɣ;   

– ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɩɨɜɵɲɟɧɢɟ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;   

– ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɢɯ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ;   

– ɭɫɬɚɧɨɜɢɬɶ ɩɨɪɹɞɨɤ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ;   

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

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

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

 Ɋɭɤɨɜɨɞɢɬɟɥɢ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ ɩɨɠɚɪɧɭɸ 
ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɛɹɡɚɧɵ:  

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

– ɨɛɟɫɩɟɱɢɬɶ ɢɫɩɪɚɜɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨ 
ɩɪɢɧɢɦɚɬɶ ɦɟɪɵ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ;   

– ɨɪɝɚɧɢɡɨɜɚɬɶ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɭɸ ɩɨɞɝɨɬɨɜɤɭ ɩɨɞɱɢɧɟɧɧɨɝɨ 
ɩɟɪɫɨɧɚɥɚ ɢ ɬɪɟɛɨɜɚɬɶ ɨɬ ɧɟɝɨ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɜɵɩɨɥɧɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  

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

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

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

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

ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛoɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɇɭɦɢɧɫɤɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ:   

˗ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;   
˗ ɩɪɨɜɨɞɢɦɵɟ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, 

ɩɨ ɜɨɩɪɨɫɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;   
˗ ɡɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ;   
˗ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;   
˗ ɩɨɜɵɲɟɧɢɟ ɤɜɚɥɢɮɢɤɚɰɢɢ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ 

ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɤɨɧɮɟɪɟɧɰɢɣ ɩɨ ɩɪɨɬɢɜoɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ;   
˗ ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  
ɉɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɤɨɧɤɪɟɬɧɵɟ 

ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ ɨɩɪɟɞɟɥɹɸɬɫɹ "ɉɪɚɜɢɥɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ 
ɪɚɛɨɬɵ ɫ ɩɟɪɫɨɧɚɥɨɦ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢ ɜ ɭɱɪɟɠɞɟɧɢɹɯ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ".  

ȼɫɟ ɥɢɰɚ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɇɭɦɢɧɫɤɭɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɸ, 
ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ.   

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 ɪɚɛoɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ.  

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫoɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩoɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤoɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ.  

 

7.4 Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ 

 

Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɲɚɹ ɪɚɡɥɢɱɧɵɟ ɩɪɨɛɥɟɦɵ ɭɱɚɫɬɧɢɤɨɜ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɢɜɨɞɢɬ ɤ ɧɟɠɟɥɚɬɟɥɶɧɵɦ ɷɮɮɟɤɬɚɦ ɞɥɹ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɱɟɥɨɜɟɤɚ, ɤɨɬɨɪɵɟ ɧɟɪɟɞɤɨ ɫɬɚɧɨɜɹɬɫɹ ɩɪɢɱɢɧɨɣ 
ɪɟɚɥɢɡɚɰɢɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɫɩɨɫɨɛɧɵɯ 
ɧɚɧɨɫɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ, ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɫɨɰɢɚɥɶɧɵɟ ɭɳɟɪɛɵ. 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ ɰɟɧɬɪɚɥɶɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ.  

 Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ Ƚɗɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɩɪɨɜɨɞɢɦ ɚɧɚɥɢɡ ɮɟɞɟɪɚɥɶɧɵɯ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɯ ɢ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ, ɚ ɬɚɤɠɟ 
ɬɪɟɛɨɜɚɧɢɣ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɚɜɚ, ɪɟɝɥɚɦɟɧɬɢɪɭɸɳɢɯ ɨɯɪɚɧɭ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɚ ɫɬɚɞɢɹɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɫɨɨɪɭɠɟɧɢɣ.  

ɉɪɚɜɨɜɨɣ ɨɫɧɨɜɨɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɭɪɟɣɤɚ 
ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ:  

- Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ɎɁ (ɪɟɞ. ɨɬ 29.12.2015) «Ɉɛ 
ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»;   

- Ɏɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ɎɁ (ɪɟɞ. ɨɬ 13.07.2015) 
«Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;   

- ȼɨɞɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 03 ɢɸɧɹ 2006 N 74-ɎɁ (ɪɟɞ. ɨɬ 
28.11.2015 ɫ ɢɡɦ. ɢ ɞɨɩ., ɜɫɬɭɩ. ȼ ɫɢɥɭ ɫ 01.01.2016);  

- Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ɎɁ (ɪɟɞ. 
ɨɬ 01.05.2016);  Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 25 ɨɤɬɹɛɪɹ 2001 
ɝɨɞɚ N 136–ɎɁ (ɪɟɞ. ɨɬ 23.05.2016);  

- Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊɎ.  
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɨɬɧɨɫɹɬɫɹ:   
- ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.;  
- ɫɛɪɨɫɵ Ƚɗɋ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢ ɢɡɦɟɧɟɧɢɹ, 

ɝɢɞɪɨɥɨɝɢɱɟɫɤɨɝɨ, ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɢ ɥɟɞɨɜɨɝɨ ɪɟɠɢɦɚ ɪɟɤɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ;  

- ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  

- ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɭɩɪɚɜɥɟɧɢɟ ɨɬɯɨɞɚɦɢ ɧɚ ɫɬɚɞɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ;  
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8 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 

8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ 

 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɫɟɝɨɞɧɹ ɷɬɨ ɬɨɜɚɪ, ɤɨɬɨɪɵɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɩɪɨɞɚɟɬ 
ɩɨɫɬɚɜɳɢɤɚɦ, ɚ ɬɟ ɩɨɫɬɚɜɥɹɸɬ ɟɟ ɤɨɧɟɱɧɨɦɭ ɩɨɬɪɟɛɢɬɟɥɸ. ȼ ɧɟɤɨɬɨɪɵɯ 
ɫɥɭɱɚɹɯ ɩɨɫɬɚɜɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɫɚɦɢɦ ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ. ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ - ɬɨɜɚɪ ɩɟɪɜɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. ɂɡ-ɡɚ 
ɷɬɨɝɨ ɩɨɬɪɟɛɢɬɟɥɢ ɨɱɟɧɶ ɫɢɥɶɧɨ ɪɟɚɝɢɪɭɸɬ ɧɚ ɩɟɪɟɪɵɜɵ ɜ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɢ, 
ɩɨɷɬɨɦɭ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɞɟɠɧɨɣ.  

Ɉɛɴɟɦɵ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

ɂɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ (ɝɨɞɵ) 
2021 ɝ. 2022 ɝ. 2023 ɝ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɇȼɬ 
550,00 550,00 550,00 

ɑɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 

4 560,00 4 560,00 4 560,00 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 
2 507 817,60 2 507 817,60 2 507 817,60 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 

1,1 1,1 1,1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ·ɱ 
27 585,99 27 585,99 27 585,99 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ·ɱ 
2 480 231,61 2 480 231,61 2 480 231,61 

Ɍɚɪɢɮ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ 

Ɋɭɛ./ Ɇȼɬ·ɱ 
1 042,00 1 077,00 1 110,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇɥɧ.ɪɭɛ. 

215,37 222,60 229,42 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ Ɇɥɧ.ɪɭɛ. 32,85 33,96 35,00 

 

ȼɵɪɭɱɤɚ ɪɚɫɬёɬ ɢɡ-ɡɚ ɪɨɫɬɚ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 

8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 

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

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
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− 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 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 ɢ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ - 0,08 %. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɋɬɚɜɤɚ 

(ɬɵɫ.ɪɭɛ/Ɇȼɬ) ȼɟɥɢɱɢɧɚ, (ɦɥɧ.ɪɭɛ.) 

ɎɈɌ 255,2 67,65 

ɉɪɨɱɢɟ 274,0 16,50 

ɂɬɨɝɨ ɩɨ Ƚɗɋ 529,2 183,69 

 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ.  

ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.3. 

 

Ɍɚɛɥɢɰɚ 8.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ  
ɗɬɚɩ ɠɢɡɧɟɧɧɨɝɨ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 

Ɉɬ 1-5 0,04 

Ɉɬ 6-15 0,06 

Ɉɬ 16-25 0,08 

Ɉɬ 25 0,10 

 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɢɫɯɨɞɹ 
ɢɡ ɫɬɚɜɨɤ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 
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Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ  
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135380 ɪɭɛ.ɡɚ 1 Ɇȼɬ 53,07 

ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 

1,097 ɪɭɛ.ɡɚ 1 
Ɇȼɬ·ɱ 

3,28 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,318 ɪɭɛ.ɡɚ 1 
Ɇȼɬ·ɱ 

1,14 

ɂɬɨɝɨ  57,49 

 

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

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 
  

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ,  
ɦɥɧ.ɪɭɛ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 178,43 178,43 178,43 178,43 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 132,85 130,79 128,74 126,68 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 183,69 183,69 183,69 183,69 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 4,61 6,81 6,71 6,60 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 57,49 57,49 57,49 57,49 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 22,81 22,81 22,81 22,81 

ɂɬɨɝɨ 579,88 580,02 577,86 575,70 

 

63% ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɫɬɪɭɤɬɭɪɟ ɡɚɬɪɚɬ 
ɷɬɨ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɬ.ɤ. Ƚɗɋ ɬɨɥɶɤɨ 
ɧɚɱɢɧɚɟɬ ɫɜɨɸ ɪɚɛɨɬɭ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɪɵɧɤɟ ɢ ɹɜɥɹɟɬɫɹ ɤɚɩɢɬɚɥɨɟɦɤɢɦ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ. 

 

8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɉɨɞ ɧɚɥɨɝɨɦ ɩɨɧɢɦɚɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɣ, ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɛɟɡɜɨɡɦɟɡɞɧɵɣ 
ɩɥɚɬɟɠ, ɜɡɢɦɚɟɦɵɣ ɫ ɨɪɝɚɧɢɡɚɰɢɣ ɢ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ ɜ ɮɨɪɦɟ ɨɬɱɭɠɞɟɧɢɹ, 
ɩɪɢɧɚɞɥɟɠɚɳɢɯ ɢɦ ɧɚ ɩɪɚɜɟ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, ɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɜɟɞɟɧɢɹ ɢɥɢ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɰɟɥɹɯ ɮɢɧɚɧɫɨɜɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɝɨɫɭɞɚɪɫɬɜɚ ɢɥɢ ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ.  

ȼ ɩɪɨɟɤɬɟ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ: ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 

20% ɨɬ ɫɭɦɦɵ ɩɪɢɛɵɥɢ; ɇȾɋ – 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; ɜɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34% ɨɬ ɜɟɥɢɱɢɧɵ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; ɧɚɥɨɝ ɧɚ 
ɢɦɭɳɟɫɬɜɨ – 2,2% ɨɬ ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ;  ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɡɚ 1 
ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. ɡɚ 1 Ɇȼɬ·ɱ ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɢ ɨɬɩɭɳɟɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɡɚ ɩɟɪɢɨɞ 
2023-2026 ɝɨɞɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
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Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 ɦɥɧ.ɪɭɛ.  
ɇɚɥɨɝɢ 2023 2024 2025 2026 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 4,56 4,56 4,56 4,56 

ɇȾɋ 370,66 853,66 877,60 900,70 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ 
ɮɨɧɞɵ 6,71 6,71 6,71 6,71 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 250,76 246,83 242,91 238,98 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɫ ɜɵɪɭɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɢɞɟɬ ɧɚ ɨɩɥɚɬɭ ɇȾɋ ɢ ɧɚɥɨɝɚ ɧɚ ɢɦɭɳɟɫɬɜɨ. 

 

8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

 

ɉɪɢɛɵɥɶ – ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɫɭɦɦɚɪɧɵɦɢ ɞɨɯɨɞɚɦɢ ɢ 
ɡɚɬɪɚɬɚɦɢ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ 
ɷɬɢɯ ɬɨɜɚɪɨɜ ɢ ɭɫɥɭɝ.  

Ɏɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ 
ɭɛɵɬɤɚɯ. ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, 
ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɭ ɧɚ ɩɪɢɛɵɥɶ, ɱɢɫɬɚɹ 
ɩɪɢɛɵɥɶ. (ɬɚɛɥ. 8.7). 
 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 

ɂɧɬɟɪɜɚɥɵ ɩɥɚɧɢɪɨɜɚɧɢɹ 

2022 2023 2024 2025 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ) ɦɥɧ. ɪɭɛ. 4473,15 4609,16 4754,65 4886,54 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɦɥɧ. ɪɭɛ. 579,88 580,02 577,86 575,70 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 3893,27 4029,14 4176,79 4310,84 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ 

ɦɥɧ. ɪɭɛ. 778,65 805,83 835,36 862,17 

NOPAT(ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɦɥɧ. ɪɭɛ. 3114,62 3223,31 3341,43 3448,67 

ɋɩɪɚɜɨɱɧɨ: 
ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ  

% 20 20 20 20 

 

Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
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Ɋɢɫɭɧɨɤ 8.1 – Ⱦɢɧɚɦɢɤɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
 

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ, ɨɛɴɟɦ ɩɪɢɛɵɥɢ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɬɚɤ 
ɤɚɤ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɭɦɟɧɶɲɚɸɬɫɹ, ɢ ɰɟɧɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢ 
ɦɨɳɧɨɫɬɶ ɪɚɫɬёɬ. 
 

8.5 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ ɱɢɫɬɵɣ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢ ɬ.ɞ. 
Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

− «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000 
ɝ. № 54 ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɤɥɸɱɟɧɢɹ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999 ɝ. 
№ 24-16-1/20-113  

− «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɨɰɟɧɤɟ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɟɪɟɞ ɌɗɈ ɢ ɌɗɈ» Ɇɨɫɤɜɚ 2008, ɭɬɜɟɪɠɞɟɧɧɵɦɢ 
ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 31.03.2008 № 155 ɢ ɝɥɚɜɧɨɣ ɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 
26.05.1999 ɝ. № 24-16-1/20-113. 

− ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert ɮɢɪɦɵ ExpertSystem. Ⱦɥɹ ɰɟɥɟɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɩɪɟɞɩɨɫɵɥɤɢ: 

− ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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− ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ ɩɟɪɜɵɣ ɤɜɚɪɬɚɥ 2018 ɝɨɞɚ. 

ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ – 

ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 8.8.  
 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – DPB, ɦɟɫ. 84 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 16734,50 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,43 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɪɭɛ/ɤȼɬ·ɱ 0,12 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/ɤȼɬ 27263,8 

 

8.6 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. 

 Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ 
ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 8.9. 

 

Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬɵ 
Ƚɨɞɵ 2025 2026 2027 2028 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 1154,63 1173,80 1191,58 1209,39 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 911,68 934,78 956,48 978,22 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 242,91 238,98 235,06 231,13 

 

ɇɚɥɨɝɢ ɩɟɪɟɱɢɫɥɹɸɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɢ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬɵ, ɷɬɨ 
ɩɨɜɵɲɚɟɬ ɨɛɳɟɫɬɜɟɧɧɭɸ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ. ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ 
ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɪɨɫɬɚ ɜɵɪɭɱɟɧɧɵɯ ɫɪɟɞɫɬɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

 

8.7 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

 

Ⱦɥɹ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɝɥɚɜɧɨɟ – ɷɬɨ 
ɨɰɟɧɢɬɶ ɫɬɟɩɟɧɶ ɜɥɢɹɧɢɹ ɢɡɦɟɧɟɧɢɹ ɤɚɠɞɨɝɨ (ɢɥɢ ɢɯ ɤɨɦɛɢɧɚɰɢɢ) ɢɡ ɢɫɯɨɞɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɱɬɨɛɵ ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɧɚɢɯɭɞɲɟɟ ɪɚɡɜɢɬɢɟ ɫɢɬɭɚɰɢɢ ɜ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɦ ɩɪɨɟɤɬɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɧɚɥɢɡɚ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɢ ɫɪɚɜɧɟɧɢɢ 
ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɯ ɢ ɧɟ ɜɡɚɢɦɨɡɚɦɟɧɹɟɦɵɯ, ɫ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ 
ɛɸɞɠɟɬɭ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɚɦ ɩɨ ɫɟɛɟ ɧɟ ɢɡɦɟɧɹɟɬ ɮɚɤɬɨɪɵ ɪɢɫɤɚ. 
ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 

ɢɡɦɟɧɟɧɢɹ NPV.  
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ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞёɧɧɨɝɨ ɞɨɯɨɞɚ (NPV) ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɨɜ 
ɢɧɜɟɫɬɢɰɢɣ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.2 – Ɂɚɜɢɫɢɦɨɫɬɶ NPV ɨɬ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ɉɨ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɟɤɬɚ ɜɥɢɹɟɬ ɧɚ 
ɫɧɢɠɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞёɧɧɨɝɨ ɞɨɯɨɞɚ (NPV) ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 
ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.3. 

 

 
Ɋɢɫɭɧɨɤ 8.3 – Ɂɚɜɢɫɢɦɨɫɬɶ NPV ɨɬ ɰɟɧɵ ɫɛɵɬɚ 

 

ɉɨ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɜɥɢɹɟɬ ɧɚ ɭɜɟɥɢɱɟɧɢɟ 
ɜɟɥɢɱɢɧɵ NPV. 

ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɷɬɨ ɩɪɨɰɟɧɬɧɚɹ ɫɬɚɜɤɚ, ɢɫɩɨɥɶɡɭɟɦɚɹ ɞɥɹ 
ɩɟɪɟɫɱёɬɚ ɛɭɞɭɳɢɯ ɩɨɬɨɤɨɜ ɞɨɯɨɞɨɜ ɜ ɟɞɢɧɭɸ ɜɟɥɢɱɢɧɭ ɬɟɤɭɳɟɣ ɫɬɨɢɦɨɫɬɢ. 

12,0

13,0

14,0

15,0

16,0

17,0

18,0

19,0

20,0

-20 -10 0 10 20

N
P

V
, ̥

л̬
д.

 ̬
у̍

И̥̚е̦е̛̦е о̻̍е̥ов ̛̦ве̭т̶̛̛̜, %

10,0

12,0

14,0

16,0

18,0

20,0

22,0

24,0

-20 -10 0 10 20

N
P

V
, ̥

л̬
д.

 ̬
у̍

И̥̚е̦е̛̦е ̶е̦̼ ̭̼̍т̌, %



108 

 

ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞёɧɧɨɝɨ ɞɨɯɨɞɚ (NPV) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

 
Ɋɢɫɭɧɨɤ 8.4 – Ɂɚɜɢɫɢɦɨɫɬɶ NPV ɨɬ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

 

ɉɨ ɝɪɚɮɢɤɭ ɜɢɞɧɨ, ɱɬɨ ɭɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɜɥɢɹɟɬ ɧɚ 
ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 

ɉɨ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦɭ ɩɪɨɟɤɬɭ Ƚɗɋ ɦɨɳɧɨɫɬɶɸ 550 Ɇȼɬ ɧɚ ɪɟɤɟ Ʉɭɪɟɣɤɚ, 
ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɫ ɬɨɱɤɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɛɭɞɟɬ ɜɵɝɨɞɧɨ ɢ ɨɛɨɫɧɨɜɚɧɧɨ. Ⱦɚɧɧɵɣ ɜɵɜɨɞ ɦɨɠɟɬ ɛɵɬɶ 
ɫɞɟɥɚɧ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ ɩɨɥɭɱɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ: 

NPV= 16734,5 ɦɥɧ. ɪɭɛ. 
PI=1,43 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ – 84 ɦɟɫ. 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ – 0,12 ɪɭɛ./ ɤȼɬ·ɱ 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 27263,8 ɪɭɛ./ɤȼɬ 
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9 ɋɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ Ƚɗɋ, ɤɪɢɬɟɪɢɢ ɜɵɛɨɪɚ, ɦɟɬɨɞɵ ɪɚɫɱɟɬɨɜ, 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɢɫɩɨɥɧɟɧɢɹ Ɋɍ, ɫɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 

 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ Ƚɗɋ ɢ ȽȺɗɋ ɞɨɥɠɧɚ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ 
ɨɛɥɚɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɢ, Ɋɨɫɫɢɣɫɤɢɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɉɪɚɜɢɥɚɦɢ ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ 
(ɉɍɗ) [17], ɉɪɚɜɢɥɚɦɢ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɉɌɗ) [37], ɩɪɚɜɢɥɚɦɢ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɱɚɫɬɢ Ƚɗɋ (ȽȺɗɋ) ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ, ɧɚɞɟɠɧɨɝɨ, 
ɜɵɫɨɤɨɷɤɨɧɨɦɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤɨɬɨɪɨɟ ɧɚ ɦɨɦɟɧɬ ɜɜɨɞɚ ɜ ɞɟɣɫɬɜɢɟ 
ɨɛɴɟɤɬɚ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɵɫɨɤɨɦɭ ɬɟɯɧɢɱɟɫɤɨɦɭ ɭɪɨɜɧɸ. 

ɉɪɢ ɩɪɢɦɟɧɟɧɢɢ ɢɦɩɨɪɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɫɬɚɧɞɚɪɬɚɦɢ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 
ɤɨɦɢɬɟɬɚ (ɆɗɄ) ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ȽɈɋɌ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɋɨɫɬɚɜ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɭɱɚɫɬɜɭɸɳɟɝɨ ɜ ɩɪɨɰɟɫɫɟ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ Ƚɗɋ ɢɥɢ 
ȽȺɗɋ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɫɯɟɦɵ ɫɬɚɧɰɢɢ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɥɚɜɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ Ƚɗɋ ɢɥɢ ȽȺɗɋ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ) ɝɟɧɟɪɚɬɨɪɨɜ 
(ɝɟɧɟɪɚɬɨɪɨɜ-ɞɜɢɝɚɬɟɥɟɣ). 

Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ Ƚɗɋ ɢɥɢ ȽȺɗɋ 
ɧɟɨɛɯɨɞɢɦɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɤ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 
ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ.  

Ɋɚɛɨɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɞɥɹ ɤɚɠɞɨɝɨ ɢɡ ɩɪɢɧɹɬɵɯ ɜ ɩɪɨɟɤɬɟ 
ɷɬɚɩɨɜ ɪɚɡɜɢɬɢɹ ɫɬɚɧɰɢɢ, ɫ ɭɱɟɬɨɦ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ 
ɛɥɢɠɚɣɲɢɟ 10-15 ɥɟɬ. 

Ƚɥɚɜɧɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɯɟɦɚ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɬɪɟɛɨɜɚɧɢɹɦ: 
- ɭɱёɬ ɨɱɟɪɟɞɧɨɫɬɢ ɜɜɨɞɚ ɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɫɲɢɪɟɧɢɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɫɩɟɤɬɢɜɨɣ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

- ɨɛɟɫɩɟɱɟɧɢɟ ɜɵɞɚɱɢ ɜɫɟɣ ɪɚɫɩɨɥɚɝɚɟɦɨɣ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɪɚɫɯɨɞɨɜ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ) ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ ɢ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; 

- ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɪɚɡɪɚɛɚɬɵɜɚɬɶɫɹ ɫ ɭɱɟɬɨɦ 
ɡɧɚɱɟɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɥɹ ɞɚɧɧɨɣ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ 
ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ;  

- ɫɯɟɦɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜ ɧɨɪɦɚɥɶɧɵɯ, ɪɟɦɨɧɬɧɵɯ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 



110 

 

- ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɟɞɟɧɢɹ ɪɟɦɨɧɬɧɵɯ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɪɚɛɨɬ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɢ; 

- ɞɨɥɠɧɚ ɛɵɬɶ ɧɚɝɥɹɞɧɨɣ ɢ ɨɛɟɫɩɟɱɢɜɚɬɶ ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ. 

ȼ ɪɟɦɨɧɬɧɵɯ ɪɟɠɢɦɚɯ ɨɝɪɚɧɢɱɟɧɢɟ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɜ ɫɢɫɬɟɦɭ 
ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɢ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ƚɥɚɜɧɵɟ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɞɨɥɠɧɵ ɭɞɨɜɥɟɬɜɨɪɹɬɶ 
ɫɥɟɞɭɸɳɢɦ ɭɫɥɨɜɢɹɦ: 

- ɨɬɤɚɡ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɜ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɥɸɛɨɝɨ 
ɞɪɭɝɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ), ɧɟ ɞɨɥɠɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɛɥɨɤɨɜ ɫɭɦɦɚɪɧɨɣ 
ɦɨɳɧɨɫɬɶɸ, ɛɨɥɶɲɟɣ ɦɨɳɧɨɫɬɢ, ɢ ɬɟɯ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ (ɞɜɭɯ ɢ ɛɨɥɟɟ), 
ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɧɚɪɭɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɢɥɢ ɟɟ ɱɚɫɬɢ; 

- ɨɬɤɚɡ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɜ ɫɯɟɦɚɯ, ɜ ɤɨɬɨɪɵɯ ɧɚ ɲɢɧɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɜɨɞɹɬɫɹ ɩɚɪɚɥɥɟɥɶɧɵɟ ɬɪɚɧɡɢɬɧɵɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ, ɧɟ 
ɞɨɥɠɟɧ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɬɟɪɟ ɨɛɟɢɯ ɥɢɧɢɣ ɬɪɚɧɡɢɬɚ ɨɞɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɹ; 

- ɨɬɤɥɸɱɟɧɢɟ ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɫɨ ɫɬɨɪɨɧɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ 
ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ; 

- ɨɬɤɥɸɱɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɛɥɨɤɚ ɦɨɠɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɧɟ ɛɨɥɟɟ ɱɟɦ 
ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɜɵɲɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

- ɨɬɤɥɸɱɟɧɢɟ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɜɹɡɢ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɪɢ 
ɩɨɜɪɟɠɞɟɧɢɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 500 
ɤȼ; 

- ɪɟɦɨɧɬ ɥɸɛɨɝɨ ɢɡ ɜɵɤɥɸɱɚɬɟɥɟɣ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 110 ɤȼ 
ɢ ɜɵɲɟ ɞɨɥɠɟɧ ɛɵɬɶ ɜɨɡɦɨɠɟɧ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ. Ⱦɥɹ Ɋɍ 
ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 220ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɪɟɦɨɧɬɚ 
ɜɵɤɥɸɱɚɬɟɥɹ ɩɭɬɟɦ ɜɪɟɦɟɧɧɨɝɨ ɨɬɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ȼɅ ɢɥɢ ȺɌ, ɟɫɥɢ 
ɷɬɨ ɜɨɡɦɨɠɧɨ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɧɚɞɟɠɧɨɫɬɢ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɪɢɟɦɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɢ ɬɪɚɧɡɢɬɧɵɯ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ. 

ȼ ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

- ɨɞɢɧɨɱɧɵɣ ɛɥɨɤ (ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ) (ɪɢɫ. 9.1 ɚ); 
- ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ (ɧɟɫɤɨɥɶɤɨ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɨɞɤɥɸɱɟɧɧɵɯ ɤ ɨɞɧɨɦɭ 

ɨɛɳɟɦɭ ɩɨɜɵɲɚɸɳɟɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɤ ɨɞɧɨɣ ɝɪɭɩɩɟ ɨɞɧɨɮɚɡɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) (ɪɢɫ. 9.1 ɛ); 
- ɨɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ (ɧɟɫɤɨɥɶɤɨ ɨɞɢɧɨɱɧɵɯ ɢɥɢ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ, 

ɨɛɴɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɛɟɡ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) (ɪɢɫ. 9.1 ɜ). 
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Ɋɢɫɭɧɨɤ 9.1 – ȼɢɞɵ ɝɟɧɟɪɚɬɨɪɧɵɯ ɛɥɨɤɨɜ 

(ɚ – ɩɪɨɫɬɨɣ ɛɥɨɤ, ɛ – ɨɛɴɟɞɢɧёɧɧɵɣ ɛɥɨɤ, ɜ – ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ) 
 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɜɚɪɢɚɧɬɨɜ ɫ ɭɱɟɬɨɦ ɪɟɠɢɦɨɜ ɢ ɧɚɞɟɠɧɨɫɬɢ 
ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɢ ɩɨɜɵɲɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɣ, ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ ɜ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, 
ɭɞɨɛɫɬɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ-ɤɨɦɩɨɧɨɜɨɱɧɵɯ ɪɟɲɟɧɢɣ ɢ ɞɪ. 

ɇɚ ɪɚɡɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɫɯɟɦɵ: 
ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110-220 ɤȼ ɫ ɨɞɧɢɦ ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɩɪɢɫɨɟɞɢɧɟɧɢɟ: 
- ɨɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ 

ɫ ɫɟɤɰɢɨɧɧɵɦ ɢ ɨɛɯɨɞɧɵɦ ɜɵɤɥɸɱɚɬɟɥɹɦɢ (5 ɢ ɛɨɥɟɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ). 
ɋɯɟɦɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɞɨɩɭɫɬɢɦɨɫɬɢ ɩɨɬɟɪɢ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɧɚ 

ɜɪɟɦɹ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɧɚ ɨɛɯɨɞɧɭɸ ɫɢɫɬɟɦɭ ɲɢɧ; 
- ɞɜɟ ɪɚɛɨɱɢɟ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ ɲɢɧ (ɨɬ 5 ɞɨ 15 ɩɪɢɫɨɟɞɢɧɟɧɢɣ). 
ɋɯɟɦɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɟɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɫɬɟɦɵ ɲɢɧ ɧɚ ɜɪɟɦɹ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ ɷɬɨɣ ɫɢɫɬɟɦɵ ɲɢɧ; 
- ɞɜɟ ɪɚɛɨɱɢɟ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɵ 

ɲɢɧ ɫ ɞɜɭɦɹ ɲɢɧɨɫɨɟɞɢɧɢɬɟɥɶɧɵɦɢ ɢ ɞɜɭɦɹ ɨɛɯɨɞɧɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ 
(ɛɨɥɟɟ 15 ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɨɬɫɭɬɫɬɜɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɨɬɤɥɸɱɟɧɢɹ ɜɫɟɯ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɟɤɰɢɢ ɲɢɧ ɧɚ ɜɪɟɦɹ ɪɟɜɢɡɢɢ ɢ ɪɟɦɨɧɬɚ ɷɬɨɣ ɫɟɤɰɢɢ ɲɢɧ). 

ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110ɤȼ ɢ ɜɵɲɟ ɩɪɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟ ɛɨɥɟɟ 
6: 

- ɦɨɫɬɢɤ; 
- ɬɪɟɭɝɨɥɶɧɢɤ; 
- ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ; 
- ɩɹɬɢɭɝɨɥɶɧɢɤ; 
- ɲɟɫɬɢɭɝɨɥɶɧɢɤ. 
ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 330-750 ɤȼ ɩɪɢɦɟɧɹɸɬɫɹ ɫɯɟɦɵ: 
- ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ, ɫ 4 ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ 3 ɰɟɩɢ (ɫɯɟɦɚ "4/3"); 
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- ɫ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ 
ɚɜɬɨɦɚɬɢɤɢ 

- ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ, ɫ 3 ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ 2 ɰɟɩɢ (ɫɯɟɦɚ "3/2"- 

«ɩɨɥɭɬɨɪɧɚɹ»), ɫ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟɦ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨ ɭɫɥɨɜɢɹɦ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ; 

Ⱦɨɩɭɫɤɚɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɫɯɟɦ ɩɪɢ ɧɚɞɥɟɠɚɳɟɦ ɨɛɨɫɧɨɜɚɧɢɢ ɢɥɢ 
ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɡɚɤɚɡɱɢɤɚ. 

ɉɪɢ ɨɛɨɫɧɨɜɚɧɢɢ ɜɚɪɢɚɧɬɚ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɜɨɩɪɨɫɵ ɧɚɞɟɠɧɨɫɬɢ ɜɵɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɨɩɟɪɚɬɢɜɧɵɯ ɢ 
ɪɟɦɨɧɬɧɵɯ ɫɜɨɣɫɬɜ ɫɯɟɦɵ, ɭɞɨɛɫɬɜɚ ɞɟɥɟɧɢɹ ɫɯɟɦɵ ɩɨ ɫɢɝɧɚɥɚɦ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ (ɉȺ), ɤɨɥɢɱɟɫɬɜɚ ɨɩɟɪɚɰɢɣ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ, ɤɨɦɩɨɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɫɬɨɢɦɨɫɬɢ 
Ɋɍ ɢ ɞɪ. 

ɉɪɢ ɩɪɨɱɢɯ ɪɚɜɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɟɞɩɨɱɬɟɧɢɟ ɞɨɥɠɧɨ ɨɬɞɚɜɚɬɶɫɹ ɫɯɟɦɟ, 
ɨɛɥɚɞɚɸɳɟɣ ɧɟɨɛɯɨɞɢɦɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɢ ɜ ɤɨɬɨɪɨɣ ɨɬɤɥɸɱɟɧɢɟ ɨɬɞɟɥɶɧɵɯ 
ɰɟɩɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɦɟɧɶɲɢɦ ɱɢɫɥɨɦ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

 

9.1 ɋɯɟɦɵ ɧɚ ɧɚɩɪɹɠɟɧɢɟ (3-35,66 ɤȼ) 
 

- Ɇɨɫɬɢɤ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɰɟɩɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɪɟɦɨɧɬɧɨɣ 
ɩɟɪɟɦɵɱɤɨɣ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (ɪɢɫɭɧɨɤ 9.2); 

ɉɪɢɦɟɧɹɟɬɫɹ ɜ Ɋɍ 35-220 ɤȼ, ɧɚ ɩɪɨɯɨɞɧɵɯ ɩɨɞɫɬɚɧɰɢɹɯ ɫ 
ɞɜɭɯɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɱɚɫɬɵɯ ɜɤɥɸɱɟɧɢɣ-ɨɬɤɥɸɱɟɧɢɣ 
(ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɝɪɚɮɢɤɟ ɧɚɝɪɭɡɤɢ ɞɥɹ ɫɧɢɠɟɧɢɹ 
ɩɨɬɟɪɶ ɦɨɳɧɨɫɬɢ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ (ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɞɚɧɧɨɣ ɫɯɟɦɵ: 
- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ; 
- ɩɪɨɫɬɚɹ ɢ ɧɚɝɥɹɞɧɚɹ; 
- ɡɚɧɢɦɚɟɬ ɦɢɧɢɦɚɥɶɧɵɟ ɩɥɨɳɚɞɢ ɫ ɭɱɟɬɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
- ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɛɥɨɤɢɪɨɜɤɢ ɢ ɨɩɟɪɚɰɢɢ ɫ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɩɪɨɫɬɵ ɢ 

ɨɞɧɨɬɢɩɧɵ; 
- ɩɪɢ ɪɟɦɨɧɬɟ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɯɟɦɚ ɩɨɡɜɨɥɹɟɬ ɫɨɯɪɚɧɢɬɶ 

ɬɪɚɧɡɢɬ ɦɨɳɧɨɫɬɢ ɩɨ ɩɪɢɫɨɟɞɢɧɟɧɧɵɦ ɥɢɧɢɹɦ ɱɟɪɟɡ ɪɟɦɨɧɬɧɭɸ ɩɟɪɟɦɵɱɤɭ, ɢ 
ɫɨɯɪɚɧɢɬɶ ɜ ɪɚɛɨɬɟ ɨɛɚ (ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɚɜɚɪɢɣɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. 

ɇɟɞɨɫɬɚɬɤɢ: 
- ɤ ɨɞɧɨɣ ɥɢɧɢɢ ɫ ɞɜɭɫɬɨɪɨɧɧɢɦ ɩɢɬɚɧɢɟɦ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɧɟ 

ɛɨɥɟɟ ɬɪɟɯ - ɱɟɬɵɪɟɯ ɩɪɨɯɨɞɧɵɯ ɩɨɞɫɬɚɧɰɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨ ɭɫɥɨɜɢɹɦ 
ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɜ ɱɚɫɬɢ ɫɟɥɟɤɬɢɜɧɨɫɬɢ. 
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Ɋɢɫɭɧɨɤ 9.2 – Ɇɨɫɬɢɤ ɫ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɰɟɩɹɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ 

ɪɟɦɨɧɬɧɨɣ ɩɟɪɟɦɵɱɤɨɣ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

 

- Ɉɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɢɫɬɟɦɚ ɲɢɧ (ɪɢɫɭɧɨɤ 
9.3); 

ɉɪɢɦɟɧɟɧɢɟ Ɋɍ 35-220 ɤȼ, ɧɚ ɭɡɥɨɜɵɯ ɩɨɞɫɬɚɧɰɢɹɯ, ɩɪɢ ɧɚɥɢɱɢɢ 
ɩɨɩɚɪɧɨ ɪɟɡɟɪɜɢɪɭɟɦɵɯ ɥɢɧɢɣ (ɩɨɩɚɪɧɨ ɪɟɡɟɪɜɢɪɭɟɦɵɟ ɥɢɧɢɢ, ɩɨɞɤɥɸɱɟɧɧɵɟ 
ɤ ɪɚɡɥɢɱɧɵɦ ɫɟɤɰɢɹɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 
ɥɢɧɢɢ ɟɟ ɧɚɝɪɭɡɤɚ ɩɟɪɟɪɚɫɩɪɟɞɟɥɢɬɫɹ ɧɚ ɨɫɬɚɜɲɭɸɫɹ ɜ ɪɚɛɨɬɟ ɥɢɧɢɸ), ɚ ɬɚɤɠɟ 
ɥɢɧɢɣ, ɪɟɡɟɪɜɢɪɭɟɦɵɯ ɨɬ ɞɪɭɝɢɯ ɩɨɞɫɬɚɧɰɢɣ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ: 
- ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ; 
- ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ; 
- ɡɚɧɢɦɚɟɬ ɦɢɧɢɦɚɥɶɧɵɟ ɩɥɨɳɚɞɢ ɫ ɭɱɟɬɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; 
- ɹɜɥɹɟɬɫɹ ɥɭɱɲɟɣ ɫɯɟɦɨɣ ɫ ɩɨɡɢɰɢɣ ɧɚɞɟɠɧɨɫɬɢ ɢ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɝɚɡɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɫ ɩɪɭɠɢɧɧɵɦɢ 
ɩɪɢɜɨɞɚɦɢ ɞɥɹ ɩɨɞɫɬɚɧɰɢɣ 35- 220 ɤȼ. Ɍɨ ɠɟ ɨɬɧɨɫɢɬɫɹ ɢ ɤ ɄɊɍɗ. 

ɇɟɞɨɫɬɚɬɤɢ: 
- ɩɪɢ ɨɬɤɚɡɟ ɧɨɪɦɚɥɶɧɨ ɜɤɥɸɱɟɧɧɨɝɨ ɫɟɤɰɢɨɧɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɜɨɡɦɨɠɧɨ ɩɨɥɧɨɟ ɩɨɝɚɲɟɧɢɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 
- ɩɨɬɟɪɹ ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɢ ɥɢɧɢɣ ɧɚ ɜɪɟɦɹ ɪɟɦɨɧɬɚ ɫɟɤɰɢɢ ɫɛɨɪɧɵɯ ɲɢɧ. 
 

 
Ɋɢɫɭɧɨɤ 9.3 – Ɉɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɜɵɤɥɸɱɚɬɟɥɟɦ ɫɢɫɬɟɦɚ 

ɫɛɨɪɧɵɯ ɲɢɧ 
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9.2 ɋɯɟɦɵ Ɋɍ ɧɚ ɜɵɫɲɟɟ ɧɚɩɪɹɠɟɧɢɟ 

 

9.2.1 ɋɯɟɦɵ Ɋɍ 110-220 ɤȼ 

 

- ɋɯɟɦɚ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ (ɬɪɟɭɝɨɥɶɧɢɤ) (ɪɢɫɭɧɨɤ 9.4); 
ɉɪɢɦɟɧɹɟɬɫɹ ɞɥɹ Ɋɍ 110-750 ɤȼ ɩɪɨɯɨɞɧɵɯ ɩɨɞɫɬɚɧɰɢɣ ɫ ɞɜɭɯɫɬɨɪɨɧɧɢɦ 

ɩɢɬɚɧɢɟɦ ɩɨ ɞɜɭɦ ɥɢɧɢɹɦ. 
Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɯɟɦɵ: 
- ɩɪɨɫɬɚɹ ɢ ɧɚɝɥɹɞɧɚɹ; 
- ɫɪɚɜɧɢɬɟɥɶɧɨ ɞɟɲёɜɚɹ ɫɯɟɦɚ ɫ ɭɱёɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ 

ɡɚɞɚɧɧɨɣ ɤɨɧɮɢɝɭɪɚɰɢɢ ɫɟɬɢ; 
- ɡɚɧɢɦɚɟɬ ɦɢɧɢɦɚɥɶɧɵɟ ɨɬɱɭɠɞɚɟɦɵɟ ɩɥɨɳɚɞɢ ɫ ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜɚ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

 

 
Ɋɢɫɭɧɨɤ 9.4 –ɋɯɟɦɵ Ɋɍ 110-220 ɤȼ: ɚ) ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ, ɛ) ɬɪɟɭɝɨɥɶɧɢɤ 

 

ɋɯɟɦɭ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤɚ ɧɚɢɛɨɥɟɟ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ 
ɞɜɭɯɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɨɞɫɬɚɧɰɢɣ 500 ɢ 750 ɤȼ ɫ ɞɜɭɦɹ ɥɢɧɢɹɦɢ, ɞɥɹ 
ɩɨɞɫɬɚɧɰɢɣ 110 - 330 ɤȼ ɷɬɚ ɫɯɟɦɚ ɩɪɢɦɟɧɹɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɛɨɫɧɨɜɚɧɢɣ ɫ ɭɱɟɬɨɦ ɮɚɤɬɨɪɚ ɧɚɞɟɠɧɨɫɬɢ. 

 

- ɋɯɟɦɚ ɲɟɫɬɢɭɝɨɥɶɧɢɤ (ɪɢɫɭɧɨɤ 9.5) 
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Ɋɢɫɭɧɨɤ 9.5 - ɒɟɫɬɢɭɝɨɥɶɧɢɤ 

 

ɉɪɢɦɟɧɹɟɬɫɹ ɧɚ Ɋɍ 110-330 ɤȼ ɧɚ ɭɡɥɨɜɵɯ ɞɜɭɯ(ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ 
ɉɋ ɩɢɬɚɟɦɵɟ ɩɨ ɱɟɬɵɪɟɦ ɥɢɧɢɹɦ (ɢɥɢ ɞɪɭɝɢɦ ɫɨɱɟɬɚɧɢɟɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ). 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɫɯɟɦɵ: 
- ɩɪɨɫɬɚɹ ɢ ɧɚɝɥɹɞɧɚɹ; 
- ɩɪɢ ɨɬɤɚɡɟ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɟɪɹɟɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɛɨɥɟɟ ɨɞɧɨɣ 

ɥɢɧɢɢ ɢ ɨɞɧɨɝɨ (ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɜɭɯ ɥɢɧɢɣ ɢɥɢ ɞɜɭɯ 
(ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 

- ɦɢɧɢɦɢɡɢɪɨɜɚɧɵ ɨɬɤɚɡɵ ɩɨ ɜɢɧɟ ɩɟɪɫɨɧɚɥɚ. 
ɇɟɞɨɫɬɚɬɤɢ: 
- ɬɪɟɛɭɟɬ ɫɥɨɠɧɨɝɨ ɭɱɟɬɚ ɧɚɛɨɪɚ ɪɚɡɥɢɱɧɵɯ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ 

ɪɟɦɨɧɬɧɵɯ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ (ɪɚɡɪɵɜ ɤɨɥɶɰɚ) ɩɪɢ ɜɵɛɨɪɟ ɩɚɪɚɦɟɬɪɨɜ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ. 

ɋɯɟɦɚ ɲɟɫɬɢɭɝɨɥɶɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɩɨɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɩɨ ɭɱɚɫɬɤɚɦ ɞɜɭɯɰɟɩɧɨɣ ɥɢɧɢɢ, ɱɬɨ ɫɧɢɠɚɟɬ ɩɨɬɟɪɢ 
ɦɨɳɧɨɫɬɢ ɢ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

 

- ɋɯɟɦɵ ɫ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ: ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɢ ɨɛɯɨɞɧɨɣ 
ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ, ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ 
ɲɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɜ Ɋɍ 110-220 ɤȼ ɜ ɫɥɟɞɭɸɳɢɯ ɫɥɭɱɚɹɯ: 

- ɤɨɝɞɚ ɜ Ɋɍ ɢɦɟɸɬɫɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ ɩɪɢ ɜɵɜɨɞɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɢɡ ɪɚɛɨɬɵ (ɨɬɤɥɸɱɟɧɢɢ ɟɝɨ ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ) 
ɧɟɞɨɩɭɫɬɢɦɨ ɞɚɠɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ, ɚ ɩɨɞɤɥɸɱɟɧɢɟ ɷɬɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɱɟɪɟɡ 
ɞɜɚ ɜɵɤɥɸɱɚɬɟɥɹ ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ ɢɥɢ ɬɟɯɧɢɱɟɫɤɢ ɧɟɜɨɡɦɨɠɧɨ; 

- ɤɨɝɞɚ ɨɛɯɨɞɧɚɹ ɫɢɫɬɟɦɚ ɲɢɧ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɯɟɦɵ 
ɭɫɬɪɨɣɫɬɜɚ ɩɥɚɜɤɢ ɝɨɥɨɥɟɞɚ, ɞɥɹ ɪɚɣɨɧɨɜ ɫ ɡɚɝɪɹɡɧɟɧɧɨɣ ɚɬɦɨɫɮɟɪɨɣ ɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɱɢɫɬɤɢ ɢɡɨɥɹɰɢɢ, ɩɪɢ ɞɪɭɝɢɯ ɨɛɨɫɧɨɜɚɧɢɹɯ. 

Ɋɚɡɥɢɱɢɟ ɦɟɠɞɭ ɫɯɟɦɚɦɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ: ɨɞɧɚ 
ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɫ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ (ɪɢɫɭɧɨɤ 9.6 ɚ) – 

7-15 ɩɪɢɫɨɟɞɢɧɟɧɢɣ; ɞɜɟ ɪɚɛɨɱɢɟ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ ɫ ɨɛɯɨɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ 
ɫɛɨɪɧɵɯ ɲɢɧ (ɪɢɫɭɧɨɤ 9.6 ɛ) – ɛɨɥɟɟ 16 ɩɪɢɫɨɟɞɢɧɟɧɢɣ; ɞɜɟ ɪɚɛɨɱɢɟ ɫ 
ɨɛɯɨɞɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ (ɪɢɫɭɧɨɤ 9.6 ɜ) – 5 ɢ ɛɨɥɟɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 
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ɋɯɟɦɚ ɫ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɢ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ 
ɨɛɥɚɞɚɟɬ ɫɥɟɞɭɸɳɢɦɢ ɞɨɫɬɨɢɧɫɬɜɚɦɢ: ɪɟɜɢɡɢɹ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɦɨɠɟɬ 
ɜɵɩɨɥɧɹɬɶɫɹ ɛɟɡ ɩɟɪɟɪɵɜɚ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɹ; ɨɬɫɭɬɫɬɜɭɸɬ ɪɚɡɴɟɞɢɧɢɬɟɥɢ 
ɲɢɧɧɨɣ ɪɚɡɜɢɥɤɢ (ɢɫɤɥɸɱɚɸɬɫɹ ɨɲɢɛɤɢ ɩɟɪɫɨɧɚɥɚ). 

ɇɟɞɨɫɬɚɬɨɤ ɫɯɟɦɵ ɨɞɧɨɣ ɪɚɛɨɱɟɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫ ɨɛɯɨɞɧɨɣ ɋɒ - 

ɪɟɦɨɧɬ ɫɟɤɰɢɢ ɫɜɹɡɚɧ ɫ ɨɬɤɥɸɱɟɧɢɟɦ ɜɫɟɯ ɥɢɧɢɣ, ɩɪɢɫɨɟɞɢɧɟɧɧɵɯ ɤ ɞɚɧɧɨɣ 
ɫɟɤɰɢɢ, ɨɞɧɨɝɨ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɨɞɧɨɝɨ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɜɹɡɢ. 

ɋɯɟɦɚ ɫ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɢ ɨɞɧɨɣ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɫ ɨɞɧɢɦ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɧɚ ɰɟɩɶ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɪɟɜɢɡɢɢ ɥɸɛɨɣ ɫɢɫɬɟɦɵ ɲɢɧ ɢ 
ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɛɟɡ ɩɟɪɟɪɵɜɚ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ 
ɝɪɭɩɩɢɪɨɜɚɬɶ ɷɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɨɢɡɜɨɥɶɧɵɦ ɨɛɪɚɡɨɦ. 

 

 
Ɋɢɫɭɧɨɤ 9.6 -ɋɯɟɦɵ Ɋɍ 110-220 ɤȼ: ɚ) Ɉɞɧɚ ɪɚɛɨɱɚɹ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ 

ɜɵɤɥɸɱɚɬɟɥɟɦ ɋɒ ɫ ɨɛɯɨɞɧɨɣ ɋɒ; ɛ) ɞɜɟ ɪɚɛɨɱɢɯ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɟ 
ɜɵɤɥɸɱɚɬɟɥɟɦ ɋɒ ɫ ɨɛɯɨɞɧɨɣ ɋɒ 

 

- Ⱦɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɛɟɡ ɨɛɯɨɞɧɨɣ, ɪɚɡɪɟɲɚɟɬɫɹ 
ɩɪɢɦɟɧɹɬɶ ɫɨɝɥɚɫɧɨ ɋɌɈ ɊɭɫȽɢɞɪɨ ɜ ɄɊɍɗ (ɪɢɫɭɧɨɤ 9.7) 

 

 
Ɋɢɫɭɧɨɤ 9.7 – Ⱦɜɟ ɪɚɛɨɱɢɟ ɫɢɫɬɟɦɵ ɲɢɧ 

 

ɋɯɟɦɵ ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ ɩɪɢɦɟɧɹɸɬɫɹ ɜ Ɋɍ 110-220 ɤȼ ɜ 
ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɢɦɟɸɬɫɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɞɥɢɬɟɥɶɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɤɨɬɨɪɵɯ (ɧɚ 
ɜɫɟ ɜɪɟɦɹ ɜɵɜɨɞɚ ɢɡ ɪɚɛɨɬɵ ɫɛɨɪɧɵɯ ɲɢɧ) ɧɟɞɨɩɭɫɬɢɦɨ. ɉɪɢ ɷɬɨɦ ɩɪɢ 
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ɩɨɜɪɟɠɞɟɧɢɹɯ ɜ ɡɨɧɟ ɫɛɨɪɧɵɯ ɲɢɧ ɞɨɩɭɫɤɚɟɬɫɹ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɟ ɨɬɤɥɸɱɟɧɢɟ 
ɷɬɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚ ɜɪɟɦɹ ɨɩɟɪɚɬɢɜɧɵɯ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɟɪɟɜɨɞɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚ ɞɪɭɝɭɸ (ɧɟɩɨɜɪɟɠɞɟɧɧɭɸ) ɫɢɫɬɟɦɭ ɲɢɧ; ɝɢɛɤɚɹ 
ɮɢɤɫɚɰɢɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɨ ɫɢɫɬɟɦɚɦ ɫɛɨɪɧɵɯ ɲɢɧ. 

Ⱦɨɫɬɨɢɧɫɬɜɚ ɬɚɤɨɣ ɫɯɟɦɵ ɫɨɫɬɨɹɬ ɜ ɥɟɝɤɨɫɬɢ ɪɟɦɨɧɬɨɜ ɥɸɛɨɣ ɫɢɫɬɟɦɵ 
ɲɢɧ ɢ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɜɨɞɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɪɟɦɨɧɬ ɛɟɡ ɨɩɟɪɚɰɢɣ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɩɨɞ ɬɨɤɨɦ. ɉɨɜɪɟɠɞɟɧɢɟ ɲɢɧ ɧɟ ɩɪɢɜɨɞɢɬ ɡɞɟɫɶ ɤ ɩɨɝɚɲɟɧɢɸ 
ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɨɞɧɚɤɨ ɟɫɥɢ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɲɢɧɚɯ ɜɨɡɧɢɤɧɟɬ ɜɨ ɜɪɟɦɹ 
ɪɟɜɢɡɢɢ ɨɞɧɨɣ ɢɡ ɫɢɫɬɟɦ ɲɢɧ, ɨɧɨ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɨɥɧɵɦ ɩɨɝɚɲɟɧɢɟɦ 
ɜɫɟɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ. 

ɗɬɭ ɫɯɟɦɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɥɟɝɚɡɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝɥɚɜɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɫɯɟɦɵ ɹɜɥɹɟɬɫɹ ɱɪɟɡɦɟɪɧɚɹ ɫɬɨɢɦɨɫɬɶ ɟɟ 
ɢɡ-ɡɚ ɛɨɥɶɲɨɝɨ ɱɢɫɥɚ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 

 

9.2.2 ɋɯɟɦɵ Ɋɍ 330-750 ɤȼ 

 

Ɋɍ 330 - 750 ɤȼ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɜ ɫɢɫɬɟɦɭ ɜɵɞɚɟɬɫɹ ɛɨɥɶɲɚɹ ɱɚɫɬɶ 
ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚɞɟɠɧɨ. ɉɪɢ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɯɟɦɵ 
ɦɧɨɝɨɭɝɨɥɶɧɢɤɨɜ (ɬɪɟɭɝɨɥɶɧɢɤ, ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɢ ɞɪ.). Ⱦɥɹ ɩɨɞɫɬɚɧɰɢɣ ɫ 
ɨɞɧɨɣ ȼɅ ɢ ɞɜɭɦɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ 330-750 ɤȼ ɫɯɟɦɭ «ɬɪɟɭɝɨɥɶɧɢɤ» 
ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɤɚɤ ɷɬɚɩ ɪɚɡɜɢɬɢɹ ɧɚ ɞɥɢɬɟɥɶɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ. 

 

- ɋɯɟɦɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ-ɲɢɧɵ (ɪɢɫɭɧɨɤ 9.8)  
 

 
Ɋɢɫɭɧɨɤ 9.8 – Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ-ɲɢɧɵ ɫ ɩɨɥɭɬɨɪɧɵɦ ɩɪɢɫɨɟɞɢɧɟɧɢɟɦ 

ɥɢɧɢɢ 

 

ɉɪɢɦɟɧɹɟɬɫɹ ɜ Ɋɍ 330-750 ɤȼ ɫ ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɨ ɲɟɫɬɢ, ɧɚ 
ɭɡɥɨɜɵɯ ɞɜɭɯɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɉɋ ɫ ɩɢɬɚɧɢɟɦ ɬɪёɯ-ɱɟɬɵɪёɯ ɥɢɧɢɣ. 

ɋɯɟɦɚ ɞɨɫɬɚɬɨɱɧɨ ɷɤɨɧɨɦɢɱɧɚɹ ɫ ɭɱɟɬɨɦ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɫɨɟɞɢɧɟɧɢɣ.  
ɉɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ ɬɟɪɹɟɬɫɹ ɧɟ ɛɨɥɟɟ ɨɞɧɨɣ ɥɢɧɢɢ ɢ ɨɞɧɨɝɨ 

ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱɬɨ ɞɨɩɭɫɬɢɦɨ ɫ ɩɨɡɢɰɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. ɉɨɷɬɨɦɭ ɫɯɟɦɭ 
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ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɨɫɧɨɜɧɵɯ ɫɟɬɹɯ 500 ɢ 750 ɤȼ ɫ ɩɨɡɢɰɢɣ 
ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɜɨɡɦɭɳɟɧɢɹɯ (ɜ ɬɨɦ 
ɱɢɫɥɟ ɩɪɢ ɟɞɢɧɢɱɧɨɦ ɨɬɤɚɡɟ ɥɸɛɨɝɨ ɷɥɟɦɟɧɬɚ ɫɯɟɦɵ), ɤɨɬɨɪɵɟ ɧɟ ɞɨɥɠɧɵ 
ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɪɚɛɨɬɨɣ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɯɟɦɚ 
ɞɨɫɬɚɬɨɱɧɨ ɧɚɞɟɠɧɚɹ. 

ɉɪɢ ɛɨɥɶɲɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ (6 ɢ ɛɨɥɟɟ) ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɩɨɥɭɱɢɥɚ ɫɯɟɦɚ ɫ ɬɪɟɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɞɜɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ 
(ɫɯɟɦɚ 3/2 ɪɢɫɭɧɨɤ 9.9 ɚ) ɩɪɢɦɟɧɹɟɬɫɹ ɧɚ 220-750 ɤȼ.  

 

  
Ɋɢɫɭɧɨɤ 9.9 – ɋɯɟɦɵ Ɋɍ 330-750 ɤȼ: ɚ) ɫɯɟɦɚ 3/2, ɛ) ɫɯɟɦɚ 4/3 

 

ɉɪɟɢɦɭɳɟɫɬɜɚ: ɪɟɜɢɡɢɹ ɥɸɛɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɢɥɢ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɫ ɦɢɧɢɦɚɥɶɧɵɦ ɱɢɫɥɨɦ 
ɨɩɟɪɚɰɢɣ ɩɪɢ ɜɵɜɨɞɟ ɷɬɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɪɟɦɨɧɬ; ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ 
ɬɨɥɶɤɨ ɩɪɢ ɪɟɦɨɧɬɟ (ɨɛɟɫɩɟɱɟɧɢɟ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɞɨ ɷɥɟɦɟɧɬɨɜ Ɋɍ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ); ɨɛɟ ɫɢɫɬɟɦɵ ɲɢɧ ɦɨɝɭɬ ɛɵɬɶ ɨɬɤɥɸɱɟɧɵ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ; ɩɪɢ ɨɬɤɚɡɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɫɨ ɫɬɨɪɨɧɵ ɫɛɨɪɧɵɯ ɲɢɧ ɬɟɪɹɟɬɫɹ ɧɟ ɛɨɥɟɟ ɨɞɧɨɣ ɥɢɧɢɢ ɢɥɢ ɨɞɧɨɝɨ 
(ɚɜɬɨ)ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱɬɨ ɞɨɩɭɫɬɢɦɨ ɫ ɩɨɡɢɰɢɣ ɭɫɬɨɣɱɢɜɨɫɬɢ; ɫɪɚɜɧɢɬɟɥɶɧɨ 
ɩɪɨɫɬɚɹ ɢ ɧɚɝɥɹɞɧɚɹ; ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɛɥɨɤɢɪɨɜɤɢ ɢ ɨɩɟɪɚɰɢɢ ɫ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ ɩɪɨɫɬɵ ɢ ɨɞɧɨɬɢɩɧɵ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɦɢɧɢɦɢɡɢɪɨɜɚɧɵ ɨɬɤɚɡɵ 
ɩɨ ɜɢɧɟ ɩɟɪɫɨɧɚɥɚ. Ʉɚɤ ɜɢɞɧɨ, ɩɨɥɭɬɨɪɧɚɹ ɫɯɟɦɚ ɫɨɱɟɬɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɫɯɟɦɵ ɫɨ 
ɫɛɨɪɧɵɦɢ ɲɢɧɚɦɢ ɫ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɫɯɟɦɵ ɦɧɨɝɨɭɝɨɥɶɧɢɤɚ. 

Ʉ ɧɟɞɨɫɬɚɬɤɚɦ ɩɨɥɭɬɨɪɧɨɣ ɫɯɟɦɵ ɨɬɧɨɫɹɬ ɛɨɥɶɲɨɟ ɱɢɫɥɨ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ, ɭɫɥɨɠɧɟɧɢɟ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɢ ɜɵɛɨɪ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɜɫɟɝɨ ɨɫɬɚɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɭɞɜɨɟɧɧɵɟ ɧɨɦɢɧɚɥɶɧɵɟ 

ɬɨɤɢ. ɉɨɜɵɲɟɧɧɨɟ ɱɢɫɥɨ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɩɨɥɭɬɨɪɧɨɣ ɫɯɟɦɟ ɱɚɫɬɢɱɧɨ 
ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ ɦɟɠɞɭɲɢɧɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ. 

ȿɫɥɢ ɱɢɫɥɨ ɥɢɧɢɣ ɜɞɜɨɟ ɦɟɧɶɲɟ ɢɥɢ ɛɨɥɶɲɟ ɱɢɫɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɧɚɢɥɭɱɲɢɟ ɩɨɤɚɡɚɬɟɥɢ ɢɦɟɟɬ ɫɯɟɦɚ 4/3 ɫ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦɢ ɢ 
ɧɟɫɟɤɰɢɨɧɢɪɨɜɚɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ (ɪɢɫɭɧɨɤ 9.9 ɛ). ɋɯɟɦɚ 4/3 ɫɯɨɞɧɚ ɫ 
ɩɨɥɭɬɨɪɧɨɣ, ɧɨ ɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɚ, ɬɚɤ ɤɚɤ ɜ ɧɟɣ ɩɪɢɯɨɞɢɬɫɹ ɧɟ ɧɚ 1/2 
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ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɰɟɩɶ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɫɯɟɦɟ ɫ ɞɜɨɣɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ, ɚ ɬɨɥɶɤɨ ɧɚ 
1/3. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɫɯɟɦɵ ɬɢɩɚ 4/3: 
- ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɹɯ ɜ ɩɪɟɞɟɥɚɯ Ɋɍ ɢɥɢ ɜɧɟɲɧɢɯ ɄɁ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ 

ɨɬɤɚɡɨɦ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɡɧɚɱɢɬɟɥɶɧɨɣ ɟɝɨ 
ɱɚɫɬɢ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɟɧɨ; 

- ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɨɥɶɤɨ ɩɨ ɫɜɨɟɦɭ ɩɪɹɦɨɦɭ ɧɚɡɧɚɱɟɧɢɸ – 

ɞɥɹ ɢɡɨɥɹɰɢɢ ɨɬɤɥɸɱɟɧɧɵɯ ɱɚɫɬɟɣ Ɋɍ ɢ ɫɢɫɬɟɦɵ; 
- ɡɚɦɵɤɚɧɢɟ ɜ ɡɨɧɟ ɫɛɨɪɧɵɯ ɲɢɧ ɧɟ ɧɚɪɭɲɚɟɬ ɪɚɛɨɬɵ ɩɪɢɫɨɟɞɢɧɟɧɢɣ, ɩɪɢ 

ɭɫɥɨɜɢɢ, ɱɬɨ ɜɫɟ ɜɵɤɥɸɱɚɬɟɥɢ ɜɤɥɸɱɟɧɵ. 
ɇɟɞɨɫɬɚɬɤɢ ɫɯɟɦɵ 4/3: 
- ɨɬɤɥɸɱɟɧɢɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ, ɱɬɨ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɥɨɠɧɨɫɬɶ ɩɪɢ ɧɚɫɬɪɨɣɤɟ ɭɫɬɪɨɣɫɬɜ ɊɁɢȺ; 
- ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɥɸɱɟɧɢɹ ɜɦɟɫɬɟ ɫ ɩɨɜɪɟɠɞɟɧɧɵɦ ɷɥɟɦɟɧɬɨɦ 

ɧɟɩɨɜɪɟɠɞɟɧɧɵɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ ɩɪɢ ɪɟɦɨɧɬɧɵɯ ɫɨɫɬɨɹɧɢɹɯ ɫɯɟɦɵ (ɩɪɢ 
ɪɚɡɦɵɤɚɧɢɢ ɤɨɥɶɰɚ, ɰɟɩɨɱɤɢ). 

 

9.3 Ʉɪɢɬɟɪɢɢ ɜɵɛɨɪɚ ɫɯɟɦ Ɋɍ 

 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɥɚɜɧɨɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ Ƚɗɋ ɢɥɢ ȽȺɗɋ ɹɜɥɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, 
ɧɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

(ɝɟɧɟɪɚɬɨɪɨɜ-ɞɜɢɝɚɬɟɥɟɣ). 
Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ Ƚɗɋ 

ɧɟɨɛɯɨɞɢɦɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɤ ɤɨɬɨɪɨɣ ɛɭɞɟɬ 
ɩɪɢɫɨɟɞɢɧɹɬɶɫɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ.  

ȼɵɛɨɪ ɫɯɟɦɵ ɜɟɞɟɬɫɹ ɜ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ: 
- ɜɵɛɢɪɚɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦɵ Ɋɍ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ 
ɧɨɪɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ; 

- ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɤɚɩɢɬɚɥɶɧɵɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɢ ɩɪɢɜɟɞɟɧɧɵɟ 
ɡɚɬɪɚɬɵ; 

- ɫɪɚɜɧɟɧɢɟɦ ɜɚɪɢɚɧɬɨɜ ɜɵɛɢɪɚɟɬɫɹ ɥɭɱɲɢɣ ɜɚɪɢɚɧɬ ɫɯɟɦɵ Ɋɍ ɩɨ 
ɤɪɢɬɟɪɢɸ ɦɢɧɢɦɭɦɚ ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ. 

ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɜɵɛɨɪɚ ɫɯɟɦɵ Ɋɍ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɹɜɥɹɸɬɫɹ: 

- ɜɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; 
- ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɯɟɦɟ Ɋɍ, ɦɨɳɧɨɫɬɶ, ɩɟɪɟɞɚɜɚɟɦɚɹ ɩɨ 

ɤɚɠɞɨɣ ɥɢɧɢɢ ɜ ɧɨɪɦɚɥɶɧɨɦ (ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ) ɪɟɠɢɦɟ, ɚ ɬɚɤɠɟ ɜ 
ɚɜɚɪɢɣɧɵɯ ɢ ɩɨɫɥɟɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɚɯ; 

- ɧɚɩɪɹɠɟɧɢɹ, ɧɚ ɤɨɬɨɪɵɯ ɜɵɞɚɟɬɫɹ ɷɧɟɪɝɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɭ (ɢɯ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɛɨɥɟɟ ɞɜɭɯ); 



120 

 

- ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɜɹɡɢ ɦɟɠɞɭ ɞɜɭɦɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ (ɫ ɩɨɦɨɳɶɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɥɢ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ), ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɪɚɡɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɛɟɡ ɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, ɪɟɠɢɦɵ ɡɚɡɟɦɥɟɧɢɹ 
ɧɟɣɬɪɚɥɟɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚ Ƚɗɋ. 

ȼ ɫɨɫɬɚɜɟ ɪɚɛɨɬɵ «ɋɯɟɦɚ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɭ» ɞɥɹ ɤɚɠɞɨɝɨ ɷɬɚɩɚ ɪɚɡɜɢɬɢɹ ɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɞɚɧɧɵɟ: 

ɚ) ɜɟɥɢɱɢɧɚ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɦɟɠɞɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɦɢ 
ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɚɡɧɵɯ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ 
ɦɚɤɫɢɦɚɥɶɧɨɦ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ; 

ɛ) ɝɪɚɮɢɤɢ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɭɱɚɫɬɢɟ ɟɟ ɜ ɨɛɳɟɦ 
ɝɪɚɮɢɤɟ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɨ ɯɚɪɚɤɬɟɪɧɵɦ ɩɟɪɢɨɞɚɦ ɝɨɞɚ ɧɚ 
ɤɚɠɞɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɭɱɚɫɬɢɟ Ƚɗɋ ɜɨ ɜɬɨɪɢɱɧɨɦ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɱɚɫɬɨɬɵ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ; 

ɜ) ɧɚɢɛɨɥɶɲɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɬɟɪɹ ɤɨɬɨɪɨɣ ɞɨɩɭɫɬɢɦɚ ɩɨ ɭɫɥɨɜɢɸ 
ɫɨɯɪɚɧɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɩɨ ɧɚɥɢɱɢɸ ɪɟɡɟɪɜɧɨɣ ɦɨɳɧɨɫɬɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ ɜɧɭɬɪɢ 
ɫɢɫɬɟɦɵ ɢ ɦɟɠɫɢɫɬɟɦɧɵɯ ɫɜɹɡɟɣ; 

ɝ) ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɢ ɚɧɚɥɢɡ ɛɚɥɚɧɫɚ ɪɟɚɤɬɢɜɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɭɪɨɜɧɟɣ 
ɧɚɩɪɹɠɟɧɢɣ ɜ ɩɪɢɥɟɝɚɸɳɢɯ ɭɡɥɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ); ɭɱɚɫɬɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɩɨɤɪɵɬɢɢ ɝɪɚɮɢɤɨɜ ɪɟɚɤɬɢɜɧɨɣ 
ɧɚɝɪɭɡɤɢ (ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɟɪɢɨɞ ɦɚɤɫɢɦɭɦɚ ɚɤɬɢɜɧɨɣ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ); 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɪɚɛɨɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɜ ɪɟɠɢɦɟ ɫɢɧɯɪɨɧɧɵɯ ɤɨɦɩɟɧɫɚɬɨɪɨɜ, ɚ 
ɬɚɤɠɟ ɜ ɪɟɠɢɦɟ ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ; ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɫɬɚɧɨɜɤɢ 
ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɢ ɭɫɬɚɧɨɜɨɤ ɩɪɨɞɨɥɶɧɨɣ ɟɦɤɨɫɬɧɨɣ ɤɨɦɩɟɧɫɚɰɢɢ, ɢɯ 
ɦɨɳɧɨɫɬɶ, ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɢ ɫɯɟɦɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ, ɪɟɤɨɦɟɧɞɭɟɦɨɟ 
ɡɧɚɱɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
(ɝɟɧɟɪɚɬɨɪɨɜ-ɞɜɢɝɚɬɟɥɟɣ) ɩɨ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ; 

ɞ) ɬɨɤɢ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɨ ɤɚɠɞɨɣ 
ɥɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɢ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɹɦɨɣ ɢ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ 
ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɨɜ 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɚɪɚɦɟɬɪɚɦ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯɫɹ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɤɨɧɬɚɤɬɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ; 

ɟ) ɬɪɟɛɨɜɚɧɢɹ ɤ ɦɟɫɬɭ ɭɫɬɚɧɨɜɤɢ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɨɝɪɚɧɢɱɢɬɟɥɟɣ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɡɚɳɢɬɵ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɢ ɨɬ ɝɪɨɡɨɜɵɯ ɢ 

ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; ɭɪɨɜɧɢ ɝɪɨɡɨɜɵɯ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ɠ) ɬɪɟɛɨɜɚɧɢɹ ɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚɦ (ɝɟɧɟɪɚɬɨɪɚɦ-ɞɜɢɝɚɬɟɥɹɦ) ɢ ɞɪɭɝɨɦɭ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɸ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɭɫɥɨɜɢɹɦɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢɥɢ ɢɫɤɥɸɱɟɧɢɹ ɩɪɨɰɟɫɫɚ 
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ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɯɨɥɨɫɬɭɸ ɥɢɧɢɸ (ɩɚɪɚɦɟɬɪɵ ɜɨɡɛɭɠɞɟɧɢɹ, 
ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢ ɦɟɯɚɧɢɱɟɫɤɚɹ ɩɨɫɬɨɹɧɧɚɹ ɜɪɟɦɟɧɢ); 

ɡ) ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɟ; ɪɚɫɱɟɬɵ 
ɫɬɚɬɢɱɟɫɤɨɣ ɢ ɞɢɧɚɦɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɨɜ, 
ɬɪɟɛɭɸɳɢɯ ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; ɬɪɟɛɨɜɚɧɢɹ ɫɢɫɬɟɦɧɨɣ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ (ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɹ ɲɢɧ ɩɨɜɵɲɟɧɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɜɟɥɢɱɢɧɚ ɨɬɤɥɸɱɚɟɦɨɣ ɦɨɳɧɨɫɬɢ ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ); 

ɢ) ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɊɁȺ ɩɪɢɫɨɟɞɢɧɹɟɦɵɯ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱ; 

ɤ) ɜɟɥɢɱɢɧɚ ɧɚɩɪɹɠɟɧɢɹ ɢ ɱɚɫɬɨɬɵ ɧɚ ɲɢɧɚɯ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɫɬɚɧɰɢɢ ɜ ɧɨɪɦɚɥɶɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ 
ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɞɨɩɭɫɬɢɦɵɟ ɤɨɥɟɛɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɲɢɧɚɯ 
ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɨɛɪɚɬɢɦɵɯ ɚɝɪɟɝɚɬɨɜ 
ȽȺɗɋ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɩɪɹɦɨɦ ɩɭɫɤɟ (ɜ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɨɝɨ ɫɩɨɫɨɛɚ 
ɩɭɫɤɚ ɚɝɪɟɝɚɬɨɜ); 

ɥ) ɫɬɪɭɤɬɭɪɚ ɢ ɨɪɝɚɧɢɡɚɰɢɹ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɬɚɧɰɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. Ɍɟɪɪɢɬɨɪɢɚɥɶɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɩɭɧɤɬɚ 
ɫɢɫɬɟɦɵ, ɨɛɴɟɦ ɩɟɪɟɞɚɜɚɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ; ɫɯɟɦɚ ɨɪɝɚɧɢɡɚɰɢɢ ɜɧɟɲɧɟɣ ɫɜɹɡɢ, 
ɤɨɥɢɱɟɫɬɜɨ ɢ ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɮɚɡ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɤɚɧɚɥɨɜ ɫɜɹɡɢ ɢ ɧɚɥɢɱɢɟ ɜɨɥɨɤɨɧɧɨ-ɨɩɬɢɱɟɫɤɢɯ ɤɚɧɚɥɨɜ 
ɫɜɹɡɢ ɞɥɹ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɞɥɹ ɡɚɳɢɬ ɤɚɠɞɨɣ ɥɢɧɢɢ, ɩɨɞɯɨɞɹɳɟɣ ɤ ɲɢɧɚɦ Ƚɗɋ 
(ȽȺɗɋ); 

ɦ) ɜɡɚɢɦɨɫɜɹɡɶ Ⱥɋɍ Ɍɉ Ƚɗɋ (ȽȺɗɋ) ɫ Ⱥɋɍ Ɍɉ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɤɚɧɚɥɵ 
ɫɜɹɡɢ, ɜ/ɱ ɢɥɢ ɨɩɬɨɜɨɥɨɤɧɨ (ɜ ɬɪɨɫɟ ɢɥɢ ɮɚɡɧɨɦ ɩɪɨɜɨɞɟ); ɨɛɴɟɦ ɢ ɜɢɞ 
ɬɪɟɛɭɟɦɨɣ ɢɧɮɨɪɦɚɰɢɢ ɞɥɹ ɩɪɢɟɦɚ/ɩɟɪɟɞɚɱɢ, ɜɢɞ ɩɪɨɬɨɤɨɥɚ; ɤɨɥɢɱɟɫɬɜɨ ɢ 
ɜɢɞɵ ɜɯɨɞɧɵɯ ɫɢɝɧɚɥɨɜ ɜ Ⱥɋɍ ɨɬ ɭɫɬɪɨɣɫɬɜ ɊɁ ɥɢɧɢɣ; 

ɧ) ɧɚɥɢɱɢɟ ɜ ɪɚɣɨɧɟ Ƚɗɋ (ȽȺɗɋ) ɦɟɫɬɧɨɣ ɩɨɞɫɬɚɧɰɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 
635ɤȼ (110ɤȼ ɞɥɹ Ƚɗɋ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ). ȼɨɡɦɨɠɧɨɫɬɶ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ (ȽȺɗɋ) ɨɬ ɷɬɨɣ ɩɨɞɫɬɚɧɰɢɢ, 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɜɵɩɨɥɧɟɧɢɸ ɪɟɡɟɪɜɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; ɫɯɟɦɚ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɦɟɫɬɧɨɣ ɩɨɞɫɬɚɧɰɢɢ, ɪɟɠɢɦ ɡɚɡɟɦɥɟɧɢɹ ɧɟɣɬɪɚɥɟɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨɞɫɬɚɧɰɢɢ; ɭɪɨɜɧɢ ɪɚɛɨɱɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɬɨɤɢ 
ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ ɦɟɫɬɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ. 
 

9.4 Ɇɟɬɨɞɵ ɪɚɫɱɟɬɨɜ ɫɯɟɦ Ɋɍ 

 

1. ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɜɵɛɢɪɚɸɬ ɬɢɩ ɛɥɨɤɚ 
(ɩɪɨɫɬɨɣ, ɭɤɪɭɩɧɟɧɧɵɣ, ɨɛɴɟɞɢɧɟɧɧɵɣ) ɧɚ ɨɫɧɨɜɚɧɢɢ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ, 
ɫɬɨɢɦɨɫɬɢ ɩɨɬɟɪɶ, ɭɞɨɛɫɬɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɪ. 

ȼ ɞɚɧɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɩɪɢɧɹɬɨ ɪɟɲɟɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ, ɬɚɤ ɤɚɤ ɷɬɨ ɷɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɨ.  
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2. Ɋɚɫɱɟɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜɵɩɨɥɧɹɟɬɫɹ, ɞɥɹ: 
- ɜɵɛɨɪɚ ɢ ɩɪɨɜɟɪɤɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɢ 

ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ; 
- ɨɩɪɟɞɟɥɟɧɢɹ ɭɫɬɚɜɨɤ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɫɟɥɟɤɬɢɜɧɨɫɬɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɡɚɳɢɬɵ ɜ ɫɯɟɦɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 
Ɋɚɫɱɟɬ ɬɨɤɨɜ ɩɪɢ ɄɁ ɜɵɩɨɥɧɹɸɬ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 
- ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ɫɨɫɬɚɜɥɹɸɬ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ; 
- ɩɨ ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɫɨɫɬɚɜɥɹɸɬ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɡɚɦɟɳɟɧɢɹ; 
- ɩɭɬɟɦ ɩɨɫɬɟɩɟɧɧɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ (ɷɤɜɢɜɚɥɟɧɬɢɪɨɜɚɧɢɹ) ɫɯɟɦɭ 

ɡɚɦɟɳɟɧɢɹ ɩɪɢɜɨɞɹɬ ɤ ɩɪɨɫɬɨɦɭ ɜɢɞɭ ɬɚɤ, ɱɬɨɛɵ ɤɚɠɞɵɣ ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɢɥɢ 
ɝɪɭɩɩɚ ɢɫɬɨɱɧɢɤɨɜ ɫ ɪɟɡɭɥɶɬɢɪɭɸɳɟɣ ɗȾɋ ɛɵɥɢ ɫɜɹɡɚɧɵ ɫ ɬɨɱɤɨɣ ɄɁ ɨɞɧɢɦ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ; 

- ɨɩɪɟɞɟɥɹɸɬ ɧɚɱɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ 
Iɩ0, ɡɚɬɟɦ ɭɞɚɪɧɵɣ ɬɨɤ ɄɁ iɭɞ ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɟɪɢɨɞɢɱɟɫɤɭɸ ɢ 
ɚɩɟɪɢɨɞɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɢɟ ɬɨɤɚ ɄɁ ɞɥɹ ɡɚɞɚɧɧɨɝɨ ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ. 

3. Ɋɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ. 
ɉɨɞ ɧɚɞɟɠɧɨɫɬɶɸ ɥɸɛɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɛɭɞɟɦ ɩɨɧɢɦɚɬɶ ɟɝɨ 

ɫɩɨɫɨɛɧɨɫɬɶ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ ɡɚɞɚɱɢ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɢɫɬɟɦɚɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ - ɨɛɟɫɩɟɱɟɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɜ ɩɪɟɞɟɥɚɯ ɞɨɩɭɫɬɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɟɟ ɤɚɱɟɫɬɜɚ 
(ɧɚɩɪɹɠɟɧɢɹ, ɱɚɫɬɨɬɵ). ɇɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɚɦɚ ɹɜɥɹɟɬɫɹ 
ɨɞɧɢɦ ɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦɵ (ɷɥɟɦɟɧɬɵ ɫɢɫɬɟɦɵ: ɝɟɧɟɪɚɬɨɪɵ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɜɵɤɥɸɱɚɬɟɥɢ, ɨɬɞɟɥɢɬɟɥɢ, ɤɨɪɨɬɤɨɡɚɦɵɤɚɬɟɥɢ, 
ɪɚɡɴɟɞɢɧɢɬɟɥɢ, ɫɛɨɪɧɵɟ ɲɢɧɵ, ɚ ɬɚɤɠɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ). 

 

9.5 Ʉɨɧɫɬɪɭɤɬɢɜɧɨɟ ɢɫɩɨɥɧɟɧɢɟ Ɋɍ 

 

Ɋɍ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɜɵɩɨɥɧɹɸɬɫɹ ɜɧɭɬɪɟɧɧɟɣ ɢ 
ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚɡɵɜɚɸɬɫɹ ɡɚɤɪɵɬɵɦɢ - ɫ 
ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɡɞɚɧɢɹɯ (ɁɊɍ) ɢ ɨɬɤɪɵɬɵɦɢ - ɫ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɜɫɟɝɨ ɢɥɢ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ (ɈɊɍ). Ɋɍ ɦɨɝɭɬ ɛɵɬɶ 
ɤɨɦɩɥɟɤɬɧɵɦɢ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ ɭɫɬɚɧɨɜɤɢ (ɄɊɍ), ɞɥɹ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ 
(ɄɊɍɇ) ɢ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ (ɄɊɍɗ). 

1. Ɂɚɤɪɵɬɵɟ Ɋɍ. 
ɁɊɍ ɧɚɩɪɹɠɟɧɢɟɦ 35-220 ɤȼ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɢɥɢ ɫ 

ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ȼɫɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜ ɬɚɤɢɯ ɁɊɍ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɡɞɚɧɢɹ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɜ ɁɊɍ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ 
ɪɚɡɧɵɯ ɭɪɨɜɧɹɯ: ɬɹɠɟɥɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɜɵɤɥɸɱɚɬɟɥɢ) - ɧɚ ɭɪɨɜɧɟ ɡɟɦɥɢ, 
ɫɛɨɪɧɵɟ ɲɢɧɵ ɢ ɲɢɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɞɪɭɝ ɧɚɞ ɞɪɭɝɨɦ ɜɵɲɟ 
ɜɵɤɥɸɱɚɬɟɥɟɣ. Ɉɛɳɢɟ ɩɪɢɧɰɢɩɵ ɤɨɦɩɨɧɨɜɤɢ ɁɊɍ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ 
ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɩɪɢɧɰɢɩɨɜ ɤɨɦɩɨɧɨɜɤɢ ȽɊɍ. 

2. Ɉɬɤɪɵɬɵɟ Ɋɍ. 
Ʉɨɦɩɨɧɨɜɤɭ ɈɊɍ ɜɵɛɢɪɚɸɬ, ɢɫɯɨɞɹ ɢɡ ɫɯɟɦɵ ɫɨɟɞɢɧɟɧɢɣ, ɩɟɪɫɩɟɤɬɢɜ 

ɪɚɡɜɢɬɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
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ɚɩɩɚɪɚɬɨɜ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɱɢɫɥɨ ɪɹɞɨɜ ɪɚɡɦɟɳɟɧɢɹ 
ɜɵɤɥɸɱɚɬɟɥɟɣ, ɤɨɥɢɱɟɫɬɜɨ ɹɪɭɫɨɜ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɜɨɞɨɜ ɢ ɬɢɩ 
ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ. ȼ ɈɊɍ ɫɨ ɫɛɨɪɧɵɦɢ ɲɢɧɚɦɢ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɥɟɞɭɸɳɟɟ 
ɪɚɫɩɨɥɨɠɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɟɣ: 

ɩɪɢ ɫɯɟɦɚɯ ɫ ɨɞɧɨɣ ɢɥɢ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɜɵɤɥɸɱɚɬɟɥɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɞɜɚ ɪɹɞɚ; 

ɩɪɢ ɫɯɟɦɚɯ ɫ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ - ɜ ɨɞɢɧ ɪɹɞ; 
ɩɪɢ ɫɯɟɦɚɯ 3/2 ɜɵɤɥɸɱɚɬɟɥɹ ɧɚ ɰɟɩɶ - ɜ ɬɪɢ ɪɹɞɚ; 
ɩɪɢ ɦɨɫɬɢɤɨɜɵɯ ɫɯɟɦɚɯ, ɦɧɨɝɨɭɝɨɥɶɧɢɤɚɯ ɢ ɬ.ɩ. ɜɵɤɥɸɱɚɬɟɥɢ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɬɚɤ, ɱɬɨɛɵ ɦɨɠɧɨ ɛɵɥɨ ɨɫɭɳɟɫɬɜɢɬɶ ɪɚɫɲɢɪɟɧɢɟ ɈɊɍ ɛɟɡ ɟɝɨ 
ɤɨɪɟɧɧɨɣ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

3. ɄɊɍɗ. 
Ɉɫɧɨɜɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɄɊɍɗ: 

1.ȼɵɫɨɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɩɪɢ ɞɥɢɬɟɥɶɧɨɦ ɫɪɨɤɟ ɫɥɭɠɛɵ. 
2.ɉɨɥɧɨɟ ɷɤɪɚɧɢɪɨɜɚɧɢɟ ɰɟɩɟɣ 220 ɤȼ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɛɟɡɨɩɚɫɧɨɫɬɶ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 
3.Ɇɚɥɵɟ ɝɚɛɚɪɢɬɵ ɹɱɟɟɤ ɄɊɍɗ, ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɦɩɚɤɬɧɨɟ ɪɚɡɦɟɳɟɧɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɧɟɛɨɥɶɲɢɯ ɩɨɦɟɳɟɧɢɹɯ ɩɨ ɩɥɨɳɚɞɢ ɢ ɜɵɫɨɬɟ ɡɞɚɧɢɣ.  
4.Ɇɢɧɢɦɚɥɶɧɵɣ ɨɛɴɟɦ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɄɊɍɗ ɢ ɧɢɡɤɢɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ. 
5.ɋɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɬɨɩɥɟɧɢɟ 

ɩɨɦɟɳɟɧɢɹ ɄɊɍɗ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɥɸɫɨɜɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɡɢɦɨɣ, 
ɫɨɢɡɦɟɪɢɦɨɟ ɫ ɩɨɬɪɟɛɥɟɧɢɟɦ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɨɛɨɝɪɟɜ ɲɤɚɮɨɜ ɭɩɪɚɜɥɟɧɢɹ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɈɊɍ. 

ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɄɊɍɗ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ, ɞɥɹ ɄɊɍɗ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɨɛɨɫɧɨɜɚɧɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɯɟɦ. 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɄɊɍɗ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɜɨɩɪɨɫɚɦ ɪɚɡɞɟɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɚɡɨɜɵɟ ɨɬɫɟɤɢ. 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ ɡɚɬɪɚɬ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɄɊɍɗ ɢ ɈɊɍ, ɫɥɟɞɭɟɬ ɬɚɤɠɟ 
ɭɱɢɬɵɜɚɬɶ ɡɚɬɪɚɬɵ ɧɚ ɨɛɨɝɪɟɜ ɩɨɦɟɳɟɧɢɹ ɄɊɍɗ, ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ ɪɚɣɨɧɚɯ ɫ 
ɭɦɟɪɟɧɧɵɦ ɢ ɯɨɥɨɞɧɵɦ ɤɥɢɦɚɬɨɦ.  

ɄɊɍɗ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɥɸɛɨɣ ɫɯɟɦ. ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ 
ɫɯɟɦ ɫ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ ɜɜɢɞɭ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɞɨɪɨɠɚɧɢɹ. ɋɥɟɞɭɟɬ 
ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɩɪɢ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ, ɞɥɹ ɄɊɍɗ ɩɪɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɨɛɨɫɧɨɜɚɧɢɢ ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ ɫɯɟɦ. 
 

9.6 ɋɩɨɫɨɛɵ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 

 

ɉɨɞ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɦɢ ɩɨɧɢɦɚɸɬɫɹ ɨɩɚɫɧɵɟ ɞɥɹ ɢɡɨɥɹɰɢɢ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ. ɉɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɞɜɚ ɤɥɚɫɫɚ. 
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ȼɧɭɬɪɟɧɧɢɟ ɢɥɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ 
ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ. Ʉɨɦɦɭɬɚɰɢɨɧɧɵɟ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɜɨɡɧɢɤɚɸɬ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɰɟɩɟɣ ɜ ɧɨɪɦɚɥɶɧɵɯ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɭɫɥɨɜɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ɚɜɚɪɢɣɧɵɯ ɪɟɠɢɦɨɜ ɢ 
ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ. 

ȼɧɟɲɧɢɟ ɢɥɢ ɚɬɦɨɫɮɟɪɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɞɟɣɫɬɜɢɟɦ 
ɧɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɭ ɦɨɥɧɢɢ ɢɥɢ ɧɚɜɟɞɟɧɧɵɯ ɟɸ ɜɨɥɧ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. 

ɇɚɞɟɠɧɚɹ ɪɚɛɨɬɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɨɥɶɤɨ, ɟɫɥɢ 
ɩɪɨɱɧɨɫɬɶ ɢɯ ɢɡɨɥɹɰɢɢ ɩɪɟɜɵɲɚɟɬ ɜɨɡɦɨɠɧɵɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɪɨɜɧɢ 
ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɢɡɨɥɹɰɢɢ ɜ ɞɥɢɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɪɟɠɢɦɚɯ ɢ ɩɪɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ. ɉɪɨɱɧɨɫɬɶ ɢɡɨɥɹɰɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɟɥɢɱɢɧɚɦɢ 
ɩɪɨɛɢɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɢɡɨɥɹɰɢɸ ɧɚɩɪɹɠɟɧɢɣ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɢ ɢɦɩɭɥɶɫɧɵɯ ɧɚɩɪɹɠɟɧɢɣ. 

Ɉɬ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɨɬ ɦɚɥɨɜɟɪɨɹɬɧɵɯ ɦɚɤɫɢɦɚɥɶɧɨ 
ɜɨɡɦɨɠɧɵɯ ɜɧɭɬɪɟɧɧɢɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɜɫɟ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɞɨɥɠɧɵ ɢɦɟɬɶ 
ɫɩɟɰɢɚɥɶɧɭɸ ɡɚɳɢɬɭ. 

ȼɟɧɬɢɥɶɧɵɟ ɪɚɡɪɹɞɧɢɤɢ 

Ⱦɥɹ ɡɚɳɢɬɵ ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ 
ɜɟɧɬɢɥɶɧɵɟ ɪɚɡɪɹɞɧɢɤɢ (Ɋȼ) ɢ ɧɟɥɢɧɟɣɧɵɟ ɨɝɪɚɧɢɱɢɬɟɥɢ ɧɚɩɪɹɠɟɧɢɹ (Ɉɉɇ). ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɳɢɬɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɷɬɢɯ ɚɩɩɚɪɚɬɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɭɪɨɜɧɢ ɢɡɨɥɹɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɩɩɚɪɚɬɨɜ ɩɨɞɫɬɚɧɰɢɣ. 

Ɉɫɧɨɜɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɜɟɧɬɢɥɶɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ ɹɜɥɹɸɬɫɹ ɦɧɨɝɨɤɪɚɬɧɵɣ 
ɢɫɤɪɨɜɨɣ ɩɪɨɦɟɠɭɬɨɤ ɢ ɫɨɟɞɢɧɟɧɧɵɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫ ɧɢɦ ɪɟɡɢɫɬɨɪ ɫ 
ɧɟɥɢɧɟɣɧɨɣ ɜɨɥɶɬ-ɚɦɩɟɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ (ɪɢɫ. 9.10 ɚ). ɉɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ 
Ɋȼ ɢɦɩɭɥɶɫɚ ɝɪɨɡɨɜɨɝɨ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɩɪɨɛɢɜɚɟɬɫɹ ɢɫɤɪɨɜɨɣ ɩɪɨɦɟɠɭɬɨɤ 
(ɂɉ) ɢ ɱɟɪɟɡ ɪɚɡɪɹɞɧɢɤ ɩɪɨɯɨɞɢɬ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ, ɫɨɡɞɚɸɳɢɣ ɩɚɞɟɧɢɟ 
ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɪɟɡɢɫɬɨɪɚ. Ȼɥɚɝɨɞɚɪɹ ɧɟɥɢɧɟɣɧɨɣ ɜɨɥɶɬ-

ɚɦɩɟɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɷɬɨ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɦɚɥɨ ɦɟɧɹɟɬɫɹ ɩɪɢ 
ɫɭɳɟɫɬɜɟɧɧɨɦ ɢɡɦɟɧɟɧɢɢ ɬɨɤɚ. (ɪɢɫ.9.10 ɛ) 

 

 

Ɋɢɫɭɧɨɤ 9.10 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɜɟɧɬɢɥɶɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ (ɚ) ɢ ɬɢɩɨɜɚɹ 
ɜɨɥɶɬ-ɚɦɩɟɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɧɬɢɥɶɧɨɝɨ ɪɚɡɪɹɞɧɢɤɚ (ɛ) 
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Ɉɞɧɨɣ ɢɡ ɨɫɧɨɜɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ Ɋȼ ɹɜɥɹɟɬɫɹ ɨɫɬɚɸɳɟɟɫɹ ɧɚɩɪɹɠɟɧɢɟ 
UOCT, ɩɪɟɞɫɬɚɜɥɹɸɳɟɟ ɫɨɛɨɣ ɩɚɞɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɫɨɩɪɨɬɢɜɥɟɧɢɢ ɪɟɡɢɫɬɨɪɚ 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɨɦ ɢɦɩɭɥɶɫɧɨɦ ɬɨɤɟ (5 – 14 ɤȺ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ Ɋȼ), 
ɤɨɬɨɪɵɣ ɧɚɡɵɜɚɟɬɫɹ ɬɨɤɨɦ ɤɨɨɪɞɢɧɚɰɢɢ. 

ȼɫɥɟɞ ɡɚ ɢɦɩɭɥɶɫɧɵɦ ɬɨɤɨɦ ɱɟɪɟɡ Ɋȼ ɩɪɨɯɨɞɢɬ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣ ɬɨɤ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ. ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɟɥɢɧɟɣɧɨɝɨ ɪɟɡɢɫɬɨɪɚ ɩɪɢ ɪɚɛɨɱɟɦ 
ɧɚɩɪɹɠɟɧɢɢ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɣ ɬɨɤ ɫɭɳɟɫɬɜɟɧɧɨ 
ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ, ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɟɝɨ ɱɟɪɟɡ ɧɭɥɟɜɨɟ ɡɧɚɱɟɧɢɟ ɞɭɝɚ ɜ ɢɫɤɪɨɜɨɦ 
ɩɪɨɦɟɠɭɬɤɟ ɝɚɫɧɟɬ. 

ɇɚɢɛɨɥɶɲɟɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɧɚ Ɋȼ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɧɚɞɟɠɧɨ ɨɛɪɵɜɚɟɬɫɹ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣ ɬɨɤ, ɧɚɡɵɜɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟɦ ɝɚɲɟɧɢɹ 
Uɝɚɲ, ɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣ ɬɨɤ – ɬɨɤɨɦ ɝɚɲɟɧɢɹ Iɝɚɲ. 

ɉɪɨɯɨɠɞɟɧɢɟ ɛɨɥɶɲɢɯ ɢɦɩɭɥɶɫɧɵɯ ɬɨɤɨɜ ɜɵɡɵɜɚɟɬ ɨɫɬɚɬɨɱɧɵɟ ɹɜɥɟɧɢɹ 
ɜ ɦɚɬɟɪɢɚɥɟ ɧɟɥɢɧɟɣɧɨɝɨ ɪɟɡɢɫɬɨɪɚ, ɩɨɷɬɨɦɭ Ɋȼ ɢɦɟɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɭɸɫɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦ ɱɢɫɥɨɦ 
ɢɦɩɭɥɶɫɨɜ ɬɨɤɚ ɫ ɡɚɞɚɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɪɟɡɢɫɬɨɪ. 

ɇɚ ɢɫɤɪɨɜɵɟ ɩɪɨɦɟɠɭɬɤɢ Ɋȼ ɜɨɡɥɚɝɚɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɧɟɥɢɧɟɣɧɨɝɨ 
ɪɟɡɢɫɬɨɪɚ ɩɪɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ ɢ ɟɝɨ ɨɬɤɥɸɱɟɧɢɟ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ 
ɫɨɩɪɨɜɨɠɞɚɸɳɟɝɨ ɬɨɤɚ. 

Ɉɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɧɟɥɢɧɟɣɧɵɟ 

Ɉɫɧɨɜɧɨɣ ɧɟɞɨɫɬɚɬɨɤ ɜɟɧɬɢɥɶɧɵɯ ɪɚɡɪɹɞɧɢɤɨɜ ɫɜɹɡɚɧ ɫ ɬɟɦ, ɱɬɨ 
ɪɟɡɢɫɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɤɚɪɛɨɪɭɧɞɚ ɨɛɥɚɞɚɸɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɵɫɨɤɨɣ 
ɧɟɥɢɧɟɣɧɨɫɬɶɸ. ɋɧɢɠɟɧɢɟ ɡɚɳɢɬɧɨɝɨ ɨɬɧɨɲɟɧɢɹ Ɋȼ ɞɨɫɬɢɝɚɟɬɫɹ ɰɟɧɨɣ 
ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɫɥɨɠɧɟɧɢɹ ɢɫɤɪɨɜɵɯ ɩɪɨɦɟɠɭɬɤɨɜ, ɤɨɬɨɪɵɟ ɜ ɪɚɡɪɹɞɧɢɤɚɯ I 
ɝɪɭɩɩɵ ɩɪɢɧɢɦɚɸɬ ɧɚ ɫɟɛɹ ɱɚɫɬɶ ɧɚɩɪɹɠɟɧɢɣ ɝɚɲɟɧɢɹ. 

ȼɵɩɭɫɤɚɟɦɵɟ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢ ɡɚ ɪɭɛɟɠɨɦ ɪɟɡɢɫɬɨɪɵ ɧɚ ɨɫɧɨɜɟ ɨɤɢɫɢ 
ɰɢɧɤɚ ɨɛɥɚɞɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɶɲɟɣ ɧɟɥɢɧɟɣɧɨɫɬɶɸ, ɱɟɦ ɪɟɡɢɫɬɨɪɵ ɧɚ ɨɫɧɨɜɟ 
ɤɚɪɛɨɪɭɧɞɚ. ɗɬɨ ɩɨɡɜɨɥɢɥɨ ɫɨɡɞɚɬɶ ɧɨɜɵɣ ɬɢɩ ɡɚɳɢɬɧɨɝɨ ɚɩɩɚɪɚɬɚ – 

ɧɟɥɢɧɟɣɧɵɣ ɨɝɪɚɧɢɱɢɬɟɥɶ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ (Ɉɉɇ). ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ Ɉɉɇ 
ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɝɥɭɛɨɤɨɝɨ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɦɟɠɞɭɮɚɡɧɵɯ, ɦɚɥɵɟ ɝɚɛɚɪɢɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɜ ɤɚɱɟɫɬɜɟ 
ɨɩɨɪɧɵɯ ɢɡɨɥɹɰɢɨɧɧɵɯ ɤɨɥɨɧɧ, ɛɨɥɶɲɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ. 

ɍɪɨɜɟɧɶ ɨɝɪɚɧɢɱɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɫ ɩɨɦɨɳɶɸ Ɉɉɇ 
ɫɨɫɬɚɜɥɹɟɬ (1,65-1,8) Uɮ. ɍɪɨɜɟɧɶ ɨɝɪɚɧɢɱɟɧɢɹ ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ (2,2—2,4) Uɮ ɜ ɫɟɬɹɯ 110 ɤȼ ɢ ɫɧɢɠɚɟɬɫɹ ɞɨ 2Uɮ ɞɥɹ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 750 ɤȼ. 

Ɉɝɪɚɧɢɱɢɬɟɥɢ ɤɨɦɩɥɟɤɬɭɸɬɫɹ ɜ ɜɢɞɟ ɩɚɪɚɥɥɟɥɶɧɨ ɫɨɟɞɢɧɟɧɧɵɯ ɤɨɥɨɧɨɤ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɤɨɥɨɧɨɤ 
ɪɟɡɢɫɬɨɪɨɜ ɜ Ɉɉɇ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ ɱɟɬɵɪɟɯ ɜ ɨɝɪɚɧɢɱɢɬɟɥɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ ɧɚ 
110 ɤȼ ɞɨ 30 ɜ ɨɝɪɚɧɢɱɢɬɟɥɟ ɧɚ 750 ɤȼ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɥɢɧɟɣɧɨɫɬɢ ɪɟɡɢɫɬɨɪɨɜ Ɉɉɇ ɜ ɨɛɥɚɫɬɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ 0,03—0,05. ɉɪɢ ɨɝɪɚɧɢɱɟɧɢɢ 
ɝɪɨɡɨɜɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɤɨɝɞɚ ɬɨɤɢ, ɩɪɨɬɟɤɚɸɳɢɟ ɱɟɪɟɡ Ɉɉɇ, ɞɨɫɬɢɝɚɸɬ 
ɡɧɚɱɟɧɢɣ ɧɟɫɤɨɥɶɤɢɯ ɤɢɥɨɚɦɩɟɪ, ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɥɢɧɟɣɧɨɫɬɢ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 0,07 
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– 0,1. Ɍɚɤɚɹ ɜɵɫɨɤɚɹ ɧɟɥɢɧɟɣɧɨɫɬɶ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɩɪɨɯɨɠɞɟɧɢɟ ɩɪɢ ɪɚɛɨɱɟɦ 
ɧɚɩɪɹɠɟɧɢɢ ɢɥɢ ɪɟɡɨɧɚɧɫɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹɯ ɱɟɪɟɡ ɧɟɥɢɧɟɣɧɵɟ ɪɟɡɢɫɬɨɪɵ 
ɬɨɤɚ ɩɨɪɹɞɤɚ ɞɨɥɟɣ ɦɢɥɥɢɚɦɩɟɪɚ ɧɚ ɨɞɧɭ ɩɚɪɚɥɥɟɥɶɧɭɸ ɤɨɥɨɧɤɭ. ɗɬɨ 
ɩɨɡɜɨɥɹɟɬ ɢɫɤɥɸɱɢɬɶ ɢɫɤɪɨɜɨɣ ɩɪɨɦɟɠɭɬɨɤ ɢ ɩɨɞɤɥɸɱɚɬɶ ɪɟɡɢɫɬɨɪ Ɉɉɇ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɫɟɬɢ. 

ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ Ɉɉɇ ɨɬɫɭɬɫɬɜɭɟɬ ɩɨɧɹɬɢɟ ɧɚɩɪɹɠɟɧɢɹ ɝɚɲɟɧɢɹ. Ɉɞɧɚɤɨ 
ɞɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɪɟɡɨɧɚɧɫɧɵɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɩɪɨɯɨɠɞɟɧɢɟɦ ɱɟɪɟɡ Ɉɉɇ ɛɨɥɶɲɢɯ ɬɨɤɨɜ, ɦɨɠɟɬ ɧɚɪɭɲɢɬɶ ɬɟɩɥɨɜɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɚɩɩɚɪɚɬɚ ɢ ɩɪɢɜɟɫɬɢ ɤ ɚɜɚɪɢɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɞɥɹ Ɉɉɇ 
ɭɫɬɚɧɨɜɥɟɧɵ ɞɨɩɭɫɬɢɦɵɟ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɢɥɨɠɟɧɢɹ ɩɨɜɵɲɟɧɧɵɯ ɧɚɩɪɹɠɟɧɢɣ, 
ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɫɤɨɨɪɞɢɧɢɪɨɜɚɧɵ ɫ ɞɟɣɫɬɜɢɟɦ ɪɟɥɟɣɧɵɯ ɡɚɳɢɬ. ɋɯɟɦɚ 
ɜɤɥɸɱɟɧɢɹ Ɉɉɇ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ.9.11. 

 

 

Ɋɢɫɭɧɨɤ 9.11 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ Ɉɉɇ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ 
ɦɟɠɞɭɮɚɡɧɵɯ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɟɦɥɢ 

 

9.7 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɯɟɦɵ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɍɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɈȺɈ «ɊɭɫȽɢɞɪɨ», «ɜɧɨɜɶ 
ɫɨɨɪɭɠɚɟɦɵɟ ɢ ɤɨɦɩɥɟɤɫɧɨ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɟ Ɋɍ 110 ɤȼ ɢ ɜɵɲɟ ɞɨɥɠɧɵ 
ɜɵɩɨɥɧɹɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɄɊɍɗ ɜɧɭɬɪɢ ɡɞɚɧɢɹ. ȼ ɡɨɧɚɯ ɯɨɥɨɞɧɨɝɨ ɤɥɢɦɚɬɚ ɫ 
ɦɢɧɢɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ -50˚ɋ ɢ ɧɢɠɟ, ɚ ɬɚɤɠɟ ɜ ɡɨɧɚɯ ɫɨ ɫɧɟɠɧɵɦ 
ɩɨɤɪɨɜɨɦ ɛɨɥɟɟ 1,5 ɦ ɩɪɢɦɟɧɟɧɢɟ ɄɊɍɗ ɨɛɹɡɚɬɟɥɶɧɨ». 

ȼ ɫɥɨɠɧɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɪɚɣɨɧɚ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ 220 ɤȼ ɞɥɹ ɈɊɍ ɭɫɬɭɩɚɟɬ 
ɧɚɞɟɠɧɨɫɬɢ ɄɊɍɗ ɜ ɡɚɤɪɵɬɨɦ ɩɨɦɟɳɟɧɢɢ.  

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɧɚ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 
ɩɪɢɧɹɬɨ ɄɊɍɗ. 

ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɄɊɍɗ ɦɨɝɭɬ ɜɵɩɨɥɧɹɬɶɫɹ ɩɨ ɥɸɛɨɣ ɢɡ 
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜɵɲɟ ɫɯɟɦ. ɇɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɯɟɦ ɫ ɨɛɯɨɞɧɨɣ 
ɫɢɫɬɟɦɨɣ ɲɢɧ ɜɜɢɞɭ ɢɯ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɞɨɪɨɠɚɧɢɹ. ɉɪɢɦɟɧɟɧɢɟ ɛɨɥɟɟ ɩɪɨɫɬɵɯ 
ɫɯɟɦ ɜ ɄɊɍɗ ɨɛɭɫɥɨɜɥɟɧɨ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɨɛɨɪɭɞɨɜɚɧɢɹ ɄɊɍɗ ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɈɊɍ.  
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ɑɬɨ ɤɚɫɚɟɬɫɹ ɫɬɨɢɦɨɫɬɧɨɣ ɨɰɟɧɤɢ, ɬɨ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɧɚ 
ɭɫɬɚɧɨɜɤɭ ɄɊɍɗ ɩɪɟɜɨɫɯɨɞɹɬ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɵɱɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɞɧɚɤɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɄɊɍɗ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ, ɩɨɜɵɫɢɬɶ ɧɚɞɟɠɧɨɫɬɶ ɢ ɩɪɨɞɥɢɬɶ ɫɪɨɤ ɫɥɭɠɛɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 
ȼɨɡɦɨɠɧɵɟ ɜɚɪɢɚɧɬɵ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɫ ɢɫɩɨɥɧɟɧɢɟɦ ɜ ɄɊɍɗ: 

1.Ⱦɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ; 
2.Ɉɞɧɚ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɚ ɫɛɨɪɧɵɯ ɲɢɧ, ɞɥɹ ɤɚɠɞɨɝɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɥɢɧɟɣɧɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɪɚɡɴɟɞɢɧɢɬɟɥɶ.  
Ⱦɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ 

ɫɢɫɬɟɦɨɣ ɫɛɨɪɧɵɯ ɲɢɧ ɩɨɡɜɨɥɹɸɬ: 
1.ɉɨɨɱɟɪɟɞɧɨ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɫɛɨɪɧɵɟ ɲɢɧɵ ɛɟɡ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ 

ɫɬɚɧɰɢɢ ɢ ɛɟɡ ɧɚɪɭɲɟɧɢɹ ɩɢɬɚɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
2.Ɋɟɦɨɧɬɢɪɨɜɚɬɶ ɥɸɛɨɣ ɲɢɧɧɵɣ ɪɚɡɴɟɞɢɧɢɬɟɥɶ, ɨɬɤɥɸɱɚɹ ɥɢɲɶ ɨɞɧɨ 

ɩɪɢɫɨɟɞɢɧɟɧɢɟ (ɨɫɬɚɥɶɧɵɟ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɩɟɪɟɜɨɞɹɬɫɹ ɧɚ ɞɪɭɝɭɸ ɫɢɫɬɟɦɭ 
ɲɢɧ); 

3.Ȼɵɫɬɪɨ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ɧɚ ɫɟɤɰɢɢ 
(ɩɨɬɪɟɛɢɬɟɥɢ ɬɟɪɹɸɬ ɩɢɬɚɧɢɟ ɬɨɥɶɤɨ ɧɚ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɨɩɟɪɚɬɢɜɧɵɦ ɩɟɪɫɨɧɚɥɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɟɡɟɪɜɧɭɸ 
ɫɢɫɬɟɦɭ ɲɢɧ). 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ – ɞɜɟ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ 
ɩɚɪɚɦɟɬɪɵ ɇɭɦɢɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɧɚ ɪɟɤɟ Ʉɭɪɟɣɤɚ, ɹɜɥɹɸɳɟɝɨɫɹ ɫɨɨɪɭɠɟɧɢɟɦ 
II ɤɥɚɫɫɚ. 

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1 % ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,1 % ɪɚɜɧɵɯ 5979 ɢ 7053 ɦ3/ɫ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɪɚɜɧɚɹ 550 Ɇȼɬ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ 1602 ɦɥɧ. ɤȼɬ∙ɱ. 

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

— ɦɚɤɫɢɦɚɥɶɧɵɣ – 38 ɦ; 
— ɪɚɫɱɟɬɧɵɣ – 30,4 ɦ; 
— ɦɢɧɢɦɚɥɶɧɵɣ  – 27 ɦ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 526 ɦ3/ɫ.  
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɬɪɢ ɜɚɪɢɚɧɬɚ ɉɅ40ɚ-ȼ, ɉɅ40ɛ-ȼ ɢ 

ɊɈ45-ȼ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ 
ɱɟɬɵɪɶɦɹ ɝɢɞɪɨɬɭɪɛɢɧɚɦɢ ɉɅ40ɚ-ȼ-750. 

ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 100 ɨɛ/ɦɢɧ ɛɵɥ ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ȼȽɋ-1260/200-60 

ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɶɸ 150 Ɇȼɬ.  
Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 

ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɧɚ 7 ɩɪɢɫɨɟɞɢɧɟɧɢɣ (2 ɛɥɨɤɚ, 5 
ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɢ) ɄɊɍɗ 220 ɤȼ – "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ", ɬ.ɤ. 
ɷɬɨɬ ɜɚɪɢɚɧɬ ɢɦɟɟɬ ɛɨɥɟɟ ɜɵɫɨɤɭɸ ɧɚɞɟɠɧɨɫɬɶ. ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌȾɐ– 400000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ- 

4000/15,75-ɍ1 ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/32. 

ȼ ɤɚɱɟɫɬɜɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɩɪɢɧɹɬ ɷɥɟɝɚɡɨɜɵɣ ɤɨɦɩɥɟɤɫ 
HECS – 130XLp ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ «ABB», ɜ ɤɚɱɟɫɬɜɟ ɹɱɟɟɤ ɄɊɍɗ ɛɵɥɢ 
ɜɵɛɪɚɧɵ ɹɱɟɣɤɢ əȽȽ-220 ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ ɈȺɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ». 

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ.  

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɭɫɥɨɜɚɹ. 
ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 

ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ ɢ ɫɬɟɧɤɢ – 135 ɦ; 
– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 150 ɦ; 
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– ɫɟɤɰɢɹ ɝɥɭɛɢɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ – 23 ɦ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ – 246,76 ɦ; 
– ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ – 285,78 ɦ. 

ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 84,5 ɦ;  
– ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 6; 

– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 20 ɦ; 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 137,14 ɦ; 
– ɲɢɪɢɧɚ ɝɪɟɛɧɹ – 15 ɦ; 
– ɤɨɥɢɱɟɫɬɜɨ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2; 

– ɜɵɫɨɬɚ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3 ɦ; 
– ɲɢɪɢɧɚ ɝɥɭɛɢɧɧɵɯ ɨɬɜɟɪɫɬɢɣ – 2,5 ɦ; 
Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,22 (ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ 
ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I I ɤɥɚɫɫɚ – 1,2). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ ɇɭɦɢɧɫɤɨɝɨ 
ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ 
ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ.  

ɉɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ – 7 ɥɟɬ;  
– ɫɟɛɟɫɬɨɢɦɨɫɬɶ – 0,12 ɪɭɛ/ɤȼɬ∙ɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 27263,8 ɪɭɛ./ɤȼɬ. 
ɂɡ ɷɬɨɝɨ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɇɭɦɢɧɫɤɨɣ Ƚɗɋ 

ɹɜɥɹɟɬɫɹ ɨɛɨɫɧɨɜɚɧɧɵɦ, ɜ ɬɨɦ ɱɢɫɥɟ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

 

Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 

 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɧɚɛɥɸɞɟɧɢɣ ɪɟɤɢ Ʉɭɪɟɣɤɚ ɡɚ 1932-1981 

ɝɨɞɚ. ɋɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ 
Ɋɚɫɯɨɞɵ ɜ ɦɟɬɪɚɯ ɤɭɛɢɱɟɫɤɢɯ ɜ ɫɟɤɭɧɞɭ 

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

ɝɨɞ 

1932 39 23 21 22 1217 3100 455 862 370 298 143 85 553 

1933 27 24 21 21 1113 3350 1157 433 382 141 123 63 571 

1934 50 36 31 30 1667 2867 770 607 452 353 87 86 586 

1935 65 44 39 87 1433 2667 793 825 257 225 94 84 551 

1936 56 36 27 29 2817 1817 1372 522 478 432 130 89 650 

1937 75 52 43 47 1173 3300 1023 865 822 438 162 122 677 

1938 68 57 50 37 2600 1583 675 348 308 383 89 72 523 

1939 32 29 27 31 1040 3483 1188 295 290 283 104 71 573 

1940 21 18 86 88 2433 1767 865 478 220 333 79 35 535 

1941 50 41 34 29 652 3617 1095 498 425 262 97 78 573 

1942 63 43 35 33 1867 2850 1093 488 398 362 117 93 620 

1943 56 45 38 37 1307 2100 790 243 173 270 128 94 440 

1944 70 53 40 35 2050 2633 1103 627 467 253 96 97 627 

1945 47 37 31 40 898 3350 737 908 425 203 124 83 574 

1946 82 55 43 40 2033 2283 505 880 392 430 123 118 582 

1947 63 47 35 32 375 3317 760 543 417 222 113 88 501 

1948 46 35 31 32 1317 3633 1062 318 257 153 83 62 586 

1949 59 43 29 31 750 3533 692 837 470 275 136 102 580 

1950 78 56 45 39 772 3800 420 368 317 390 136 99 543 

1951 78 54 43 40 1750 3517 468 867 572 313 136 104 662 

1952 45 29 24 23 192 5483 423 538 362 297 83 70 631 

1953 47 37 33 34 1083 4467 575 643 433 198 44 56 638 

1954 69 58 58 58 1242 3083 1322 1080 747 308 133 92 687 

1955 43 43 47 39 598 4667 1242 650 513 270 102 67 690 

1956 150 124 97 82 123 5167 1483 1250 1225 630 170 177 890 

1957 60 42 35 31 1430 2767 1067 537 410 258 101 99 570 

1958 49 37 28 26 702 3117 1115 700 392 522 137 74 575 

1959 54 42 36 40 1167 2200 1030 702 600 423 113 83 541 

1960 46 33 30 48 1352 2733 607 363 287 287 76 68 494 

1961 35 29 26 37 1208 4700 1633 483 475 165 115 47 746 

1962 27 23 27 15 395 3250 770 738 610 139 61 38 508 

1963 46 35 31 29 673 3917 1355 628 537 282 112 73 643 

1964 52 35 32 31 1358 3333 868 427 225 293 125 90 572 

1965 38 30 27 27 543 4450 472 637 320 237 71 50 575 

1966 56 40 29 28 1055 3067 737 508 378 153 58 62 514 

1967 76 57 50 45 365 4333 1700 1573 923 377 162 110 814 

1968 60 42 35 36 1783 4067 988 772 730 607 136 92 779 

1969 45 33 25 23 548 3850 435 588 410 213 89 63 527 

1970 60 56 50 37 1232 3667 718 595 502 185 73 67 603 

1971 55 45 35 37 898 5267 990 670 395 423 75 60 746 

1972 54 42 32 28 847 4817 470 242 144 198 82 63 585 

1973 57 50 41 38 200 3950 922 597 560 238 83 66 567 

1974 55 42 35 35 1983 2950 1212 253 215 107 67 58 584 

1975 45 38 15 17 1150 4200 1550 450 433 163 78 48 682 

1976 23 18 13 10 1517 4917 1450 883 850 542 145 57 869 

1977 46 34 25 22 698 3113 1112 697 388 518 134 70 571 

1978 51 38 33 37 1163 2197 1027 698 597 420 110 80 537 

1979 43 30 26 45 1348 2717 603 360 283 283 73 65 490 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.1 
Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ, 

ɝɨɞ 

1980 37 27 16 19 717 2750 717 533 508 117 92 52 465 

1981 36 29 16 28 1250 4583 1650 517 483 173 112 55 744 

 

 
Ɋɢɫɭɧɨɤ Ⱥ.1 – Ʉɪɢɜɚɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɪ. 

Ʉɭɪɟɣɤɚ ɡɚ 1932-1981 ɝɝ. ɞɥɹ P0,1% 
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ɉɊɂɅɈɀȿɇɂȿ Ȼ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – ɂɄɇ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɵ 

 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – ɂɄɇ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɚ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.3 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.1 - ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ (ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ) 
t 

Q, ɦ3/ɫ 

 

V, ɤɦ3 

 

Z, ɦ 

 ɇ, ɦ 
N, Ɇȼɬ 

. Qɩɨɥ.ɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ Zɧɛ Nɝɷɫ Nɝɚɪ 

10 224 1 75 299 300 300 8,03 7,84 130,00 129,82 129,91 90,06 39,45 100 ɩɨ ȼɏɄ 

11 74 1 225 299 300 300 7,84 7,25 129,82 129,27 129,54 90,05 39,09 99 ɩɨ ȼɏɄ 

12 49 1 620 669 300 670 7,25 5,65 129,27 127,82 128,54 90,05 38,09 217 217 

1 54 1 645 699 300 700 5,65 3,97 127,82 126,08 126,95 90,04 36,51 217 217 

2 76 1 223 299 300 300 3,97 3,40 126,08 125,10 125,59 90,04 35,16 89 ɩɨ ȼɏɄ 

3 57 1 242 299 300 300 3,40 2,77 125,10 123,43 124,27 90,03 33,84 86 ɩɨ ȼɏɄ 

4 268 1 31 299 300 300 2,77 2,69 123,43 123,15 123,29 90,03 32,86 84 ɩɨ ȼɏɄ 

5 1374 1 -775 599 600 600 2,69 4,70 123,15 126,93 125,04 90,04 34,60 176 ɩɨ ȼɏɄ 

6 1840 1 -1241 599 600 600 4,70 7,91 126,93 129,89 128,41 90,06 37,95 193 ɩɨ ȼɏɄ 

7 650 1 -51 599 600 600 7,91 8,05 129,89 129,82 129,86 90,06 39,40 201 ɩɨ ȼɏɄ 

8 640 1 -41 599 600 600 8,05 8,15 129,82 129,92 129,87 90,06 39,41 201 ɩɨ ȼɏɄ 

9 610 1 -11 599 600 600 8,15 8,18 129,92 130,15 130,04 90,06 39,58 202 ɩɨ ȼɏɄ 

 

Ɍɚɛɥɢɰɚ Ȼ.2 - Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɢɬɟɪɚɰɢɹ 

t 
Q, ɦ3/ɫ 

 

V, ɤɦ3 

 

Z, ɦ 

 ɇ, ɦ 
N, Ɇȼɬ 

. Qɩɨɥ.ɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ Zɧɛ Nɝɷɫ Nɝɚɪ 

10 224 1 75 299 300 300 8,03 7,84 130,00 129,82 129,91 91,56 39,45 100 ɩɨ ȼɏɄ 

11 74 1 225 299 300 300 7,84 7,25 129,82 129,27 129,54 90,85 39,09 99 ɩɨ ȼɏɄ 

12 49 1 615 664 300 665 7,25 5,66 129,27 127,83 128,55 92,05 38,10 215 215 

1 54 1 638 692 300 693 5,66 4,00 127,83 126,13 126,98 92,04 36,54 215 215 

2 76 1 223 299 300 300 4,00 3,43 126,13 125,17 125,65 91,04 35,21 89 ɩɨ ȼɏɄ 

3 57 1 242 299 300 300 3,43 2,80 125,17 123,54 124,35 91,03 33,92 86 ɩɨ ȼɏɄ 

4 268 1 31 299 300 300 2,80 2,72 123,54 123,26 123,40 91,03 32,97 84 ɩɨ ȼɏɄ 

5 1374 1 -730 644 600 645 2,72 4,61 123,26 126,84 125,05 91,04 34,61 189 ɩɨ ȼɏɄ 

6 1840 1 -1241 599 600 600 4,61 7,83 126,84 129,81 128,33 91,06 37,87 193 ɩɨ ȼɏɄ 

7 650 1 -41 609 600 610 7,83 7,93 129,81 129,71 129,76 91,06 39,30 203 ɩɨ ȼɏɄ 

8 640 1 -26 614 600 615 7,93 8,00 129,71 129,78 129,74 91,06 39,29 205 ɩɨ ȼɏɄ 

9 610 1 -11 599 600 600 8,00 8,03 129,78 130,00 129,89 91,06 39,43 201 ɩɨ ȼɏɄ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.4 – Ɂɨɧɵ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɹɧɜɚɪɟ, ɞɟɤɚɛɪɟ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.3 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
Ɇɨɳɧɨɫɬɶ ɜ ɦɟɝɚɜɚɬɬɚɯ 

Ɇɟɫɹ
ɰ 

ɋɢɫɬɟɦɚ ɋɭɳ. Ƚɗɋ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ 

P Ɋɚɜɪ 
ɧ.ɪ. 

Ɋɧɚ 
ɚ.ɪ. 

Nɪɚɛ
. 

N 

ɧ.ɪ. 
N 

ɪɟɦ. 
Nɪɚɛ.ma

x 

N 

ɧ.ɪ. 
N 

ɪɟɦ. 
Nɪɚɛ.

m 

Nɚ
ɜ 

Nɪ. Nɧɚ
ɝ 

I 832

8 
666 167 0 3290 

 
466 9 

 
4572 36

6 
  91 

II 805

2 
644 161 1842 3212 

 
282 6 

 
4558 36

5 
  91 

III 757

4 
606 151 1764 3078 

 
280 6 

 
4216 33

7 
  84 

IV 702

2 
562 140 1686 2923 226 276 6 36 3824 30

6 
  76 

V 654

4 
524 131 1608 2788 

 
418 8 

 
3338 26

7 
808 67 

VI 626

8 
501 125 1530 2710 

 
425 9 

 
3132 25

1 

106

8 
63 

VII 626

7 
501 125 1530 2710 

 
440 9 

 
3117 24

9 

106

8 
62 

VIII 654

2 
523 131 1608 2787 

 
442 9 

 
3312 26

5 
808 66 

IX 701

9 
562 140 1686 2922 226 436 9 36 3661 29

3 
  73 

ɏ 757

1 
606 151 1764 3077 

 
284 6 

 
4210 33

7 
  84 

XI 805

0 
644 161 1842 3212  

281 6 
 

4557 36

5 
  91 

XII 832

7 
666 167 1920 3290  

466 9 
 

4571 36

6 
  91 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

 
Ɋɢɫɭɧɨɤ Ȼ.5 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɍɚɛɥɢɰɚ Ȼ.4 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɨɬɦɟɬɤɚɦ 90% 
ɝɨɞɚ 

t 
Q, ɦ3/ɫ 

 
V, ɤɦ3 Z, ɦ 

 
ɇ, 
ɦ 

N, Ɇȼɬ 

 
ɗ, ɦɥɧ. 

Qɩɨɥ.ɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ zɧɛ Nɝɷɫ Z 90% ɤȼɬ.ɱ 

10 262 1 75 337 300 338 8,03 7,84 130,00 129,82 129,91 91,56 39,45 113 130,00 82,50 

11 90 1 225 315 300 316 7,84 7,25 129,82 129,27 129,54 90,85 39,09 105 129,82 76,40 

12 80 1 615 695 300 696 7,25 5,66 129,27 127,83 128,55 92,05 38,10 225 129,27 164,31 

1 85 1 638 723 300 724 5,66 4,00 127,83 126,13 126,98 92,04 36,54 225 127,83 163,91 

2 94 1 223 317 300 318 4,00 3,43 126,13 125,17 125,65 91,04 35,21 95 126,13 69,26 

3 108 1 242 350 300 351 3,43 2,80 125,17 123,54 124,35 91,03 33,92 101 125,17 73,66 

4 325 1 31 356 300 357 2,80 2,72 123,54 123,26 123,40 91,03 32,97 100 123,54 72,82 

5 1490 1 -755 735 600 736 2,72 4,68 123,26 126,91 125,09 91,04 34,64 216 123,26 158,00 

6 2270 1 -1221 1049 600 1050 4,68 7,84 126,91 129,82 128,37 91,06 37,91 338 126,91 246,75 

7 760 1 -31 729 600 730 7,84 7,92 129,82 129,70 129,76 91,06 39,30 244 129,82 177,78 

8 680 1 -31 649 600 650 7,92 8,00 129,70 129,78 129,74 91,06 39,28 217 129,70 158,18 

9 650 1 -11 639 600 640 8,00 8,03 129,78 130,00 129,89 91,06 39,43 214 129,78 156,35 

 

Ɍɚɛɥɢɰɚ Ȼ.5 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɦɨɳɧɨɫɬɹɦ 
90% ɝɨɞɚ 

t 
Q, ɦ3/ɫ 

 
V, ɤɦ3 Z, ɦ 

 
ɇ, 
ɦ 

N, Ɇȼɬ 

 
ɗ, ɦɥɧ. 

Qɩɨɥ.ɛɵɬ Qɮ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ Vɧɚɱ Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ zɧɛ Nɝɷɫ Nɝɚɪ ɤȼɬ.ɱ 

10 262 1 75 337 300 338 8,03 7,84 130,00 129,82 129,91 91,56 39,45 113 ɜɯɤ 82,50 

11 90 1 225 315 300 316 7,84 7,25 129,82 129,27 129,54 90,85 39,09 105 ɜɯɤ 76,40 

12 80 1 583 663 300 664 7,25 5,74 129,27 127,90 128,58 92,05 38,14 215 215 156,89 

1 85 1 605 690 300 691 5,74 4,17 127,90 126,35 127,12 92,04 36,68 215 215 157,06 

2 94 1 209 303 300 304 4,17 3,63 126,35 125,55 125,95 91,04 35,51 91 ɜɯɤ 66,77 

3 108 1 219 327 300 328 3,63 3,06 125,55 124,32 124,94 91,03 34,50 96 ɜɯɤ 70,01 

4 325 1 133 458 300 459 3,06 2,72 124,32 123,26 123,79 91,03 33,36 130 ɜɯɤ 94,81 

5 1490 1 -801 689 600 690 2,72 4,80 123,26 127,03 125,15 91,04 34,70 203 ɜɯɤ 148,37 

6 2270 1 -1200 1070 600 1071 4,80 7,91 127,03 129,88 128,46 91,06 38,00 346 ɜɯɤ 252,29 

7 760 1 -21 739 600 740 7,91 7,96 129,88 129,74 129,81 91,06 39,35 247 ɜɯɤ 180,45 

8 680 1 -20 660 600 661 7,96 8,01 129,74 129,79 129,76 91,06 39,30 220 ɜɯɤ 160,96 

9 650 1 -7 643 600 644 8,01 8,03 129,79 130,00 129,90 91,06 39,44 216 ɜɯɤ 157,35 
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ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 
Ɋɢɫɭɧɨɤ ȼ.1 – Ɂɨɧɚ ɪɚɛɨɬɵ ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ-750 

ɧɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ 

 

 
Ɋɢɫɭɧɨɤ ȼ.2 – ɉɥɚɧ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɉɅ40ɚ-ȼ-750 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 

 

 
Ɋɢɫɭɧɨɤ ȼ.3 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 

 

 



143 

 

ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ HECS-130XLp 
Ɍɢɩ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ HECS-130XLp 

Ɉɛɳɢɟ ɞɚɧɧɵɟ 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ 
ɧɚɩɪɹɠɟɧɢɟ 

ɤȼ 25,3 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ  Ƚɰ 50/60 

ɇɨɦɢɧɚɥɶɧɵɣ ɞɥɢɬɟɥɶɧɵɣ 
ɬɨɤ 50 Ƚɰ 

Ⱥ ɞɨ 18000 

ɂɫɩɵɬɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɨɬɧ. 
ɡɟɦɥɢ ɢ ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹ 

ɤȼ 60(80) 

ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɤȼ 70(88) 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɝɪɨɡɨɜɨɝɨ ɢɦɩɭɥɶɫɚ 1.2/50 

ɦɤɫ ɨɬɧ. ɡɟɦɥɢ ɢ ɦɟɠɞɭ 
ɤɨɧɬɚɤɬɚɦɢ ɜɵɤɥɸɱɚɬɟɥɹ 

ɤȼ 125(150) 

ɦɟɠɞɭ ɤɨɧɬɚɤɬɚɦɢ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

ɤȼ 145(165) 

ȼɵɤɥɸɱɚɬɟɥɶ 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ 

ɤȺ 360 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɤȺ, 3 ɫ 130 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɤɥɸɱɟɧɢɹ ɤȺ 360 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ 
ɨɬɤɥɸɱɟɧɢɹ 

ɤȺ 130 

ɇɨɦɢɧɚɥɶɧɵɣ 
ɤɨɦɦɭɬɚɰɢɨɧɧɵɣ ɰɢɤɥ 

 ȼɈ – 30 ɦɢɧɭɬ - ȼɈ 

ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ 
ɨɬɤɥɸɱɟɧɢɹ 

ɦɫ 34 ± 5 

ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɦɫ 68 

Ɇɟɯɚɧɢɱɟɫɤɢɣ ɪɟɫɭɪɫ ȼɈ 20000 

Ɋɚɡɴɟɞɢɧɢɬɟɥɶ 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ 

ɤȺ 360 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɤȺ, 3 ɫ 130 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɫ 2 

Ɂɚɡɟɦɥɢɬɟɥɶ 

Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ 

ɤȺ 360 

Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɤȺ 130 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɤȺ, 1 ɫ 2 
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ɉɊɂɅɈɀȿɇɂȿ Ⱦ 
 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 

 

Ɍɚɛɥɢɰɚ Ⱦ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 

Ͳ,͵ - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 

Ͳ,ͷ ∙  ʜ 2,01 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 6,02 Ⱥܫ

ɁɁȽ 

ܷ଴ 

 ଷ ܷ଴ீ - 15 ȼ ܷ଴ଷݐ ଶ ܷ଴ଶீ - 10 ȼݐ ଵ ܷ଴ଵீ - 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,ܭʡ 
1,5 - 

Ɂɉɇ >ܷ 

2ɫɬɭɩɟɧɶ  ܷ஼ʟଶ ͳ,Ͷ ∙ ܷʜ 140 ȼ 

1 

ɫɬɭɩɟɧɶ  ܷ஼ʟଵ ͳ,ʹ ∙ ܷʜ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,28 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳͷ ∙  ʜ 0,61 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. Ͳ,ͳͳʹ ∙  ʜ 0,45 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,29 Ⱥܫ

ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,41 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 4,91 Ⱥܫ

ȾɁ <ܼ 

1 

ɫɬɭɩɟɧɶ 
ܼூ 0,05 0,07 Ɉɦ 

2 

ɫɬɭɩɟɧɶ 
ܼூூ 0,35 0,49 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,44 Ⱥܫ

ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ʹʹ ∙  ʜʝʛ.ʟ 5,06 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 9,09 Ⱥܫ

 

 



 

Уɫɬɚɧɨɜɥɟɧɧɚя ɦɨɳɧɨɫɬɶ 550 ɆВɬ. Сɪɟɞɧɟɦɧɨɝɨɥɟɬɧяя ɜɵɪɚɛɨɬɤɚ 1,6 ɦɥɪɞ. ɤВɬ ч. Ɉɬɦɟɬɤɚ ɇɉУ 130,00 ɦ. Ɉɬɦɟɬɤɚ УɆɈ 
123,26 ɦ. ɉɨɥɧɵɣ ɨɛɴɟɦ 8,00 ɤɦ3. ɉɨɥɟзɧɵɣ ɨɛɴɟɦ 5,31 ɤɦ3.
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Изм.

Лист

1

Лист
Листов

№ докум. Дата

Масса
Подп.

 Н.контр.

 Утв.

Провер.
 Т.контр.

А3
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1

Изм. № докум.

1

Листов
Подп. Дата

Масса Разраб.
Провер.

 Т.контр.
 Н.контр.

 Утв.
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№

Изм. Кол.уч. Лист № док.Подпись Дата
Стадия Лист Листов
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