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ɋɈɄɊАЩЁɇɇЫɃ ɉАɋɉɈɊɌ ɋАɊɅЫɄɋɄɈɃ ГЭɋ 

 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ .......................................................................  Ʉɚɬɭɧɶ; 

2. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ ȽЭɋ .............................................. Ɋɟɫɩɭɛɥɢɤɚ Аɥɬɚɣ; 

3. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ ..........................................................ȽЭɋ; 

4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ............................................................................ 210 ɦ³/ɫ; 

ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ......................................................................................... 425 ɦ³/ɫ; 

ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 1% ....................................... 1220 ɦ3/ɫ; 
 0,1% .................................... 1457 ɦ3/ɫ; 
 0,01% .................................. 1670 ɦ3/ɫ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ .........................................................................................34 ɦ³/ɫ; 

5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ .......................................................... ɝɨɞɨɜɨɣ; 

ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .......................................................................................... 665 ɦ; 

 Ɏɉɍ ..................................................................................... 666,50 ɦ; 
 ɍɆɈ ..................................................................................... 645,52 ɦ 

ɜ) ɨɛɴɟɦɵ: 

 ɩɨɥɧɵɣ ...................................................................................................... 7 ɤɦ3
; 

 ɩɨɥɟɡɧɵɣ ............................................................................................... 2,5 ɤɦ3
; 

6. ɇɚɩɨɪɵ ȽЭɋ:  
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ....................................................................................... 71,00 ɦ; 

ɛ) ɪɚɫɱɟɬɧɵɣ.............................................................................................. 58,20 ɦ; 

ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ........................................................................................ 48,00 ɦ; 

7. Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ: 

 ɭɫɬɚɧɨɜɥɟɧɧɚɹ .................................................................................... 230 Ɇȼɬ; 
 ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ................................................................................ 120 Ɇȼɬ; 

ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɧɟɪɝɢɢ ................................ 1,0 ɦɥɪɞ.ɤȼɬ·ɱ; 

8. Ɋɚɡɦɟɪɵ ɩɥɨɬɢɧɵ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ................................................................. 258 ɦ / 79,8 ɦ; 
ɛ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ .............................................................. 138 ɦ / 77,8 ɦ; 
ɜ) ɜɨɞɨɫɥɢɜɧɚɹ ................................................................................. 33 ɦ / 79,8 ɦ; 
ɝ) ɫɬɚɧɰɢɨɧɧɚɹ ................................................................................. 60 ɦ / 79,8 ɦ; 

9. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ 

ɚ) ɬɢɩ ........................................................................... ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ; 

ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ..................................................... 3 ɩɪɨɥɟɬɚ ɩɨ 9 ɦ; 

ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ............................................................................................... 33 ɦ; 

ɝ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ............................................................................. 79,8 ɦ; 

10.  Зɞɚɧɢɟ ȽЭɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ................................................................................ ɩɪɢɩɥɨɬɢɧɧɵɣ; 

ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ .............................................................................................. 2; 

ɛ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ ................................................................ ɫɤɚɥɚ (ɞɢɨɪɢɬ); 
ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ............................................ ɤɪɭɝɥɚɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ; 
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ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ............................................................... ɢɡɨɝɧɭɬɚɹ; 

ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ...................................................... 20,2 ɦ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ .................................................................................. ɊɈ75-ȼ-500; 

ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ .............................................................. ɋȼ-1130/140-48ɍɏɅ4; 

ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ........................................................................ 120 Ɇȼɬ; 

ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .......................................................................... 125 ɨɛ/ɦɢɧ; 

ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ...................................................... Ɍɐ 200000/110-ɍ1; 

12. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .............................................................. 28 ɤɨɩ/ɤȼɬ·ɱ; 
ɛ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ:  ɇɉȼ .......................................... 5610 ɦɥɧ. ɪɭɛ.; 
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ................................ 5,5 ɥɟɬ. 
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ВВȿȾȿНИȿ 

 

Эɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜɨɞɵ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 
ɧɚ ɩɥɚɧɟɬɟ. Ɋɨɫɫɢɣɫɤɚɹ Фɟɞɟɪɚɰɢɹ ɨɛɥɚɞɚɟɬ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɛɨɥɶɲɢɯ 

ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɜ ɜ ɦɢɪɟ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ ɪɚɫɩɨɥɨɠɟɧɨ ɨɤɨɥɨ 9% 
ɦɢɪɨɜɵɯ ɡɚɩɚɫɨɜ ɝɢɞɪɨɷɧɟɪɝɢɢ. Ƚɢɞɪɨɪɟɫɭɪɫɵ Ɋɨɫɫɢɢ  ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ 
ɫɨɫɬɚɜɥɹɸɬ ɨɤɨɥɨ 1000 ɦɥɪɞ. ɤȼɬ∙ɱ,   ɨɞɧɚɤɨ,  ɨɫɜɨɟɧɵ ɨɧɢ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ  ɧɚ 
20 %. ȼ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ ɞɪɭɝɢɯ ɫɬɪɚɧɚɯ ɷɬɚ ɰɢɮɪɚ ɫɨɫɬɚɜɥɹɟɬ 50 % ɢ ɛɨɥɟɟ, 
ɧɚɩɪɢɦɟɪ ɜ ɋШȺ ɢ Кɚɧɚɞɟ ɷɬɨ ɨɤɨɥɨ 50-55%, ɚ ɜ ɪɹɞɟ ɫɬɪɚɧ Ɂɚɩɚɞɧɨɣ ȿɜɪɨɩɵ ɢ 
əɩɨɧɢɢ – ɨɬ 60% ɞɨ 90 %. ɋɜɹɡɚɧɨ ɷɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫ ɨɝɪɨɦɧɵɦɢ 
ɬɟɪɪɢɬɨɪɢɹɦɢ ɧɚɲɟɣ ɫɬɪɚɧɵ, ɨɫɜɨɟɧɢɟ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɚ ɤɨɬɨɪɨɣ ɩɨɬɪɟɛɭɟɬ 
ɡɧɚɱɢɬɟɥɶɧɵɯ ɬɪɚɬ ɪɟɫɭɪɫɨɜ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɢɦɟɟɬ ɤɚɤ ɩɪɟɢɦɭɳɟɫɬɜɚ ɬɚɤ ɢ ɧɟɞɨɫɬɚɬɤɢ. 
ɉɪɟɢɦɭɳɟɫɬɜɚɦɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɞɧɨɣ ɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ: 

1. Ƚɢɞɪɨɷɧɟɪɝɢɹ – ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢɫɬɨɱɧɢɤ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 
ɝɢɞɪɨɷɧɟɪɝɢɢ ɩɨɡɜɨɥɹɟɬ ɫɨɤɪɚɬɢɬɶ ɩɨɬɪɟɛɥɟɧɢɟ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ 
ɧɭɠɞ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. 

2. ɋɟɛɟɫɬɨɢɦɨɫɬɶ 1 ɤȼɬɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɧɚ ȽЭɋ  
ɧɚɦɧɨɝɨ ɦɟɧɶɲɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɨɣ ɫɬɚɧɰɢɢ, ɨɬɫɸɞɚ ɛɵɫɬɪɚɹ ɨɤɭɩɚɟɦɨɫɬɶ 
ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɡɚɬɪɚɱɟɧɧɵɯ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽЭɋ. 

3.  ɇɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ȽЭɋ ɬɪɟɛɭɟɬɫɹ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ 
ɪɚɛɨɱɟɣ ɫɢɥɵ, ɢɡ-ɡɚ ɩɪɨɫɬɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

4. ȽЭɋ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɦɚɧɟɜɪɟɧɧɨɫɬɶɸ ɢ ɝɢɛɤɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. ȽȺ 
ɦɨɠɟɬ ɛɵɬɶ ɜɤɥɸɱɟɧ ɜ ɪɚɛɨɬɭ ɜ ɬɟɱɟɧɢɢ 3-5 ɦɢɧɭɬ. 

5. ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɭɪɛɨɚɝɪɟɝɚɬɚɦɢ, ɝɢɞɪɨɚɝɪɟɝɚɬɵ ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɣ 
КɉȾ. 

6. ɇɚ ȽЭɋ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɚɜɚɪɢɣɧɨɫɬɶ ɢ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɨɧɢ ɛɨɥɟɟ ɧɚɞɟɠɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

7. ȼɨɡɦɨɠɧɨɫɬɶ ɩɨɥɭɱɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ ɢ 
ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɫɬɢɦɭɥɢɪɭɟɬ ɪɚɡɜɢɬɢɟ ɷɥɟɤɬɪɨɟɦɤɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

8. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɫɬɪɨɢɬɟɥɶɫɬɜɨɦ ȽЭɋ ɪɚɡɪɟɲɚɸɬɫɹ ɜɨɩɪɨɫɵ 
ɤɨɦɩɥɟɤɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤ ɞɥɹ ɫɭɞɨɯɨɞɫɬɜɚ, ɨɪɨɲɟɧɢɹ, ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

 

К ɧɟɞɨɫɬɚɬɤɚɦ ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɟɟ: 
 

1. Ȼɨɥɶɲɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɡɚɬɨɩɥɹɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɡɟɦɥɢ, 
ɤɨɬɨɪɵɟ ɦɨɝɥɢ ɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ, ɧɚɩɪɢɦɟɪ, ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ. Цɟɥɵɟ 
ɝɨɪɨɞɚ ɫɬɚɧɨɜɢɥɢɫɶ ɠɟɪɬɜɚɦɢ ɜɨɞɨɯɪɚɧɢɥɢɳ, ɱɬɨ ɜɵɡɵɜɚɥɨ ɦɚɫɫɨɜɵɟ 
ɩɟɪɟɫɟɥɟɧɢɹ, ɧɟɞɨɜɨɥɶɫɬɜɨ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɬɪɭɞɧɨɫɬɢ. 

2. ɉɪɢɜɹɡɚɧɧɨɫɬɶ ȽЭɋ ɤ ɦɟɫɬɧɨɫɬɢ, ɡɚɱɚɫɬɭɸ ɡɚɬɪɭɞɧɹɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤ ɩɨɬɪɟɛɢɬɟɥɸ ɢ ɞɪ. 
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 1 Аɧаɥɢɡ ɢɫɯɨɞɧыɯ ɞаɧɧыɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ             
ɮɭɧɤɰɢɨɧɢɪɨɜаɧɢя ГЭС 

 

Кɚɬɭɧɶ – ɪɟɤɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱥɥɬɚɣ ɢ Ⱥɥɬɚɣɫɤɨɦ ɤɪɚɟ, ɥɟɜɚɹ  

ɫɨɫɬɚɜɥɹɸɳɚɹ Ɉɛɢ. Ⱦɥɢɧɚ 688 ɤɦ. ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ 60 900 ɤɦ². Кɚɬɭɧɶ ɛɟɪɺɬ 
ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ Кɚɬɭɧɫɤɨɝɨ ɯɪɟɛɬɚ ɭ ɝ. Ȼɟɥɭɯɢ ɭ ɥɟɞɧɢɤɚ Ƚɟɛɥɟɪɚ.  

 

 1.1 Пɪɢɪɨɞɧыɟ ɭɫɥɨɜɢя 

 

 1.1.1 Кɥɢɦаɬ 

 

 Кɥɢɦɚɬ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ  -18 °ɋ, ɢɸɥɹ 
+18,9 °ɋ. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ 520 ɦɦ. Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɞɵ ɜ Кɚɬɭɧɢ ɧɟ ɩɨɞɧɢɦɚɟɬɫɹ ɜɵɲɟ 13–15°ɋ ɞɚɠɟ ɜ ɢɸɥɟ. 
ȼ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩ. Чɟɦɚɥ ɱɚɫɬɨ ɧɚɛɥɸɞɚɸɬɫɹ ɮɟɧɵ - ɬɟɩɥɵɟ ɫɭɯɢɟ ɜɟɬɪɵ ɫ ɝɨɪ, 
ɩɨɷɬɨɦɭ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ ɜ ɫɪɟɞɧɟɦ ɨɤɨɥɨ -16 °ɋ, ɚ ɜɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ 
ɦɚɪɬɚ ɧɚ ɞɧɟ ɞɨɥɢɧɵ ɢ ɸɠɧɵɯ ɫɤɥɨɧɚɯ ɨɤɪɭɠɚɸɳɢɯ ɯɪɟɛɬɨɜ ɫɯɨɞɢɬ ɫɧɟɠɧɵɣ 
ɩɨɤɪɨɜ. 

 

 1.1.2 Гɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞаɧɧыɟ 

 

ɂɫɬɨɤ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ Кɚɬɭɧɫɤɨɝɨ ɯɪɟɛɬɚ ɭ ɝ.Ȼɟɥɭɯɢ ɭ  

ɥɟɞɧɢɤɚ Ƚɟɛɥɟɪɚ. ȼ ɛɚɫɫɟɣɧɟ Кɚɬɭɧɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 800 ɥɟɞɧɢɤɨɜ ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ 625 ɬɵɫ. ɤɦ², ɩɨɷɬɨɦɭ ɥɟɞɧɢɤɨɜɨɟ ɩɢɬɚɧɢɟ Кɚɬɭɧɢ ɢɝɪɚɟɬ 
ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ. ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɭ ɧɚɫɟɥɺɧɧɨɝɨ ɩɭɧɤɬɚ  

ɋɪɨɫɬɤɢ (53 ɤɦ ɨɬ ɭɫɬɶɹ) 626 ɦ³/ɫ. Ɂɚɦɟɪɡɚɟɬ ɜ ɜɟɪɯɨɜɶɹɯ ɜ ɞɟɤɚɛɪɟ, ɜ ɧɢɡɨɜɶɹɯ  

ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɚɩɪɟɥɹ. Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ 
ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Кɚɬɭɧɶ ɡɚ ɩɟɪɢɨɞ 1938-1987ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ 
Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. 

ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ: 
 𝑊 ˏːˑгˑˎетːˋˌ = 𝑄 ˏːˑгˑˎетːˋˌ ∙ 𝑡 = 210 ∙ 31536000 = 6,7 ˍˏ3, (1.1) 

  

ɝɞɟ 𝑄 ˏːˑгˑˎетːˋˌ – ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɢɡ ɩɪɢɥɨɠɟɧɢɹ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1; 
 𝑡 – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

 

Кɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 1.1, ɧɚ ɪɢɫɭɧɤɟ 1.1 ɢ 1.2. 

 

Ɍɚɛɥɢɰɚ 1.1 – Кɨɨɪɞɢɧɚɬɵ ɤɪɢɜɵɯ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

Кɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ 

Кɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ,ˏ 𝑊, ˍˏ3 𝑧Нʐ,ˏ 𝑄,ˏ3/𝑐 𝑧Нʐ,ˏ 𝑄,ˏ3/𝑐 

592 0,00 592 0 592 0 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0_%D0%90%D0%BB%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%82%D0%B0%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%83%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D1%83%D1%85%D0%B0_(%D0%B3%D0%BE%D1%80%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA_%D0%93%D0%B5%D0%B1%D0%BB%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%82%D1%83%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%85%D1%80%D0%B5%D0%B1%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D1%83%D1%85%D0%B0_(%D0%B3%D0%BE%D1%80%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA_%D0%93%D0%B5%D0%B1%D0%BB%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%BE%D1%81%D1%82%D0%BA%D0%B8
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

Кɪɢɜɚɹ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ 
ɛɶɟɮɚ 

Кɪɢɜɚɹ ɫɜɹɡɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

ɡɢɦɧɹɹ ɥɟɬɧɹɹ 𝑧ʑʐ,ˏ 𝑊, ˍˏ3 𝑧Нʐ,ˏ 𝑄,ˏ3/𝑐 𝑧Нʐ,ˏ 𝑄,ˏ3/𝑐 

602 0,5 592,5 20 592,5 30 

610 1,0 593 45 593 70 

615 1,5 593,5 75 593,5 110 

620 1,9 594 105 594 155 

622 2,0 594,5 140 594,5 200 

626 2,5 595 180 595 250 

632 3 595,5 230 595,5 305 

634 3,2 596 290 596 385 

637 3,5 596,5 360 596,5 500 

640 4 597 470 597 680 

650 5 597,5 700 597,5 900 

660 6 

665 7 

 

 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Кɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴɺɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ 
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Ɋɢɫɭɧɨɤ 1.2 – Кɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 

Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏК ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2. 

Ɍɚɛɥɢɰɚ 1.2 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼКɏ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

ɉɨɬɟɪɢ ɪɚɫɯɨɞɨɜ ɹɧɜ ɮɟɜ ɦɚɪɬ ɚɩɪ ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹɛ ɞɟɤ 

Qɢɫɩɚɪ,ɤɭɛ.ɦ/ɫɟɤ 5 5 5 5 5 5 9 9 5 5 5 5 

Qɥɟɞ,ɤɭɛ.ɦ/ɫɟɤ 17 17 17 -52 -52 - - - - - 17 17 

Qɮɢɥɶɬɪɚɰɢɹ,ɤɭɛ.ɦ/ɫɟɤ 1 1 1 1 1 1 1 1 1 1 1 1 

QȼɏК ,ɤɭɛ.ɦ/ɫɟɤ 90 90 90 110 110 110 110 110 110 110 90 90 

Qɫɚɧ.ɩɨɩɭɫɤ ,ɤɭɛ.ɦ/ɫɟɤ 45 45 45 45 45 45 45 45 45 45 45 45 

 

1.1.3 Иɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 

 

 ɉɨ ɝɟɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɟ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɜ ɪɚɣɨɧɟ ɫɬɜɨɪɚ ɋɚɪɥɵɤɫɤɨɣ 

ȽЭɋ ɧɟɬ ɡɨɧ ɬɟɤɬɨɧɢɱɟɫɤɨɝɨ ɤɨɧɬɚɤɬɚ. 
ȼ ɨɫɧɨɜɚɧɢɢ ɪɟɤɢ Кɚɬɭɧɶ – ɫɤɚɥɶɧɵɟ ɩɨɪɨɞɵ: ɞɢɨɪɢɬ. 

 

1.1.4 Сɟɣɫɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢя 

 

ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 
ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɪɚɫɱɟɬɧɚɹ ɫɟɣɫɦɢɱɟɫɤɚɹ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɩɪɢ ɜɟɪɨɹɬɧɨɫɬɢ 
ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 6 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬ ɩɨ ɭɬɨɱɧɟɧɢɸ ɢɫɯɨɞɧɨɣ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɟɪɟɫɦɨɬɪɟɧɵ 
ɩɟɪɜɢɱɧɵɟ ɨɩɢɫɚɧɢɹ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɜ ɨɛɲɢɪɧɨɣ ɨɛɥɚɫɬɢ ɡɚ ɩɟɪɢɨɞ ɫ 1905 ɩɨ 
2015 ɝɨɞɵ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɚɧɚɥɢɡɚ ɜɨɡɞɟɣɫɬɜɢɣ ɨɬ ɦɟɫɬɧɵɯ ɢ ɭɞɚɥɟɧɧɵɯ 
ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɢɫɬɨɪɢɱɟɫɤɨɝɨ ɢ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɩɟɪɢɨɞɨɜ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ 
ɧɚ ɭɱɚɫɬɤɟ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɧɟ ɧɚɛɥɸɞɚɥɨɫɶ ɡɟɦɥɟɬɪɹɫɟɧɢɣ ɛɨɥɟɟ 6 ɛɚɥɥɨɜ. 
 

 1.2 Аɧаɥɨɝɢ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥа 

 

ȼ ɯɨɞɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɛɵɥɢ ɜɵɛɪɚɧɵ ɜ ɤɚɱɟɫɬɜɟ ɚɧɚɥɨɝɨɜ ɫɥɟɞɭɸɳɢɟ 
ɫɬɚɧɰɢɢ: 

– Ƚɨɰɚɬɥɢɧɫɤɚɹ ȽЭɋ – ɜ ɬɭɪɛɢɧɧɨ-ɝɟɧɟɪɚɬɨɪɧɨɣ ɱɚɫɬɢ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчёɬɵ 

 

2.1 ȼɵɛɨɪ ɪɚɫчёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɧɟɨɛɯɨɞɢɦɨ 

ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ (ɩɨɥɨɜɨɞɶɟ) ɢ 
ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). Ɉɬɧɟɫɟɦ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ 
ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɉɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ 
ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ ɩɟɪɢɨɞ. Ⱦɥɹ ɜɫɟɯ ɥɟɬ ɡɚɞɚɧɧɨɝɨ ɪɹɞɚ ɩɪɢɧɢɦɚɟɦ 
ɨɞɢɧɚɤɨɜɵɟ ɦɟɫɹɰɵ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɹ (ɤ ɩɟɪɢɨɞɭ 
ɩɨɥɨɜɨɞɶɹ V -VIII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ Iɏ -  IV ɦɟɫɹɰɵ).  

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ. 
Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 
 

  ܲ =
݉݊ + 1

, 

 
(2.1) 

ɝɞɟ n – ɨɛɳɟɟ ɱɢɫɥɨ ɱɥɟɧɨɜ ɪɹɞɚ; 
m– ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɱɥɟɧɚ ɪɹɞɚ ɪɚɫɯɨɞɨɜ (ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 

ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɢɯ ɡɚ ɡɢɦɧɢɣ ɫɟɡɨɧ), ɪɚɧɠɢɪɨɜɚɧɧɨɝɨ ɜ ɭɛɵɜɚɸɳɟɦ 
ɩɨɪɹɞɤɟ. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 
ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɸɬɫɹ ɪɚɜɧɵɦɢ 90 ɢ 50% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɟɡɭɥɶɬɚɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.2. 
Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, 

ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
 

Ɋɢɫɭɧɨɤ 2.1 – Эɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
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ȼɵɛɨɪ ɪɚɫɱɺɬɧɨɝɨ ɝɨɞɚ (P=50%): ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50%: 1955 ɢ 1946 ɝɝ. 

Кɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1955ɝ.: 
 𝐾ˏ =

ܳ˄˃ˊ ˏܳˏ1955

=
77

76
= 1,01, 

 

(2.2) 

𝐾˒ =
ܳ˄˃ˊ ˒ܳ˒1955

=
459

460
= 0,99, 

 

(2.3) 

Кɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1946ɝ.: 
 𝐾ˏ =

ܳ˄˃ˊ ˏܳˏ1946

=
77

93
= 0,83, 

 

(2.4) 

  𝐾˒ =
ܳ˄˃ˊ ˒ܳ˒1946

=
459

425
= 1,08. 

 

(2.5) 

ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɢɦɟɟɬ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ 
ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬɨ ɟɫɬɶ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ 
ɪɚɫɯɨɞɨɜ. 

Ɂɚ ɪɚɫɱɺɬɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɦ 1955 ɝ. 
ȼɵɛɨɪ ɪɚɫɱɺɬɧɨɝɨ ɝɨɞɚ (P=90%): ɩɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ 

ɪɚɫɯɨɞɨɜ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɫɩɪɚɜɚ ɢ ɫɥɟɜɚ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: 1959 ɢ 1969 ɝɝ.  

Кɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1959ɝ.: 
 𝐾ʛ =

ܳ˄˃ˊ ˏܳˏ1959

=
60

60
= 1,0, 

 

(2.6) 

𝐾ʞ =
ܳ˄˃ˊ ˒ܳˏ1959

=
342

333
= 1,02. 

 

(2.7) 

Кɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ 1969ɝ.: 
 𝐾ˏ =

ܳ˄˃ˊ ˏܳˏ1969

=
60

65
= 0,92, 

 

(2.8) 

𝐾˒ =
ܳ˄˃ˊ ˒ܳ˒1969

=
333

365
= 0,91. 

 

(2.9) 

Ɂɚ ɪɚɫɱɺɬɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɦ 1959 ɝ. 
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ȼɵɛɪɚɜ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ, ɭɬɨɱɧɢɦ ɝɨɞɨɜɨɣ ɫɬɨɤ, ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ, ɩɪɢ 
ɭɦɧɨɠɟɧɢɢ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɢɡɦɟɧɢɬɫɹ ɫɪɟɞɧɢɣ ɪɚɫɯɨɞ ɡɚ ɝɨɞ, 
ɱɬɨɛɵ ɷɬɨɝɨ ɢɡɛɟɠɚɬɶ, ɩɪɨɜɨɞɢɦ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɨɞɧɨɝɨ ɢɡ ɤɨɷɮɮɢɰɢɟɧɬɨɜ 

ɩɪɢɜɟɞɟɧɢɹ (ɬɚɛɥɢɰɵ 2.1 ɢ 2.2).  
 

Ɍɚɛɥɢɰɚ 2.1 -  Ɋɚɫɱɟɬɧɵɣ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɟɧɢɟɦ, ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

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

ɛɟɡ ɩɪɢɜ. 33 37 40 98 423 670 473 275 167 103 74 52 

ɫ ɩɪɢɜ. 33 37 40 98 419 663 468 272 167 103 74 52 

ɫ ɤɨɪ. 33 37 40 98 423 670 473 275 167 103 74 52 

 

Ɍɚɛɥɢɰɚ 2.2 - Ɋɚɫɱɟɬɧɵɣ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɛɟɡ ɩɪɢɜɟɞɟɧɢɹ, ɫ ɩɪɢɜɟɞɧɢɟɦ ɢ ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ 

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

ɛɟɡ ɩɪɢɜ. 31 30 35 61 415 433 300 219 137 84 65 40 

ɫ ɩɪɢɜ. 32 31 36 62 415 433 300 219 140 86 66 41 

ɫ ɤɨɪ. 31 30 35 61 415 433 300 219 137 84 65 40 

 

Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 
2.2. 

 
 

 
Ɋɢɫɭɧɨɤ 2.2 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
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2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫчɟɬɧɨɝɨ ɪɚɫɯɨɞɚ 
 

ɋɨɝɥɚɫɧɨ [2], ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɢɦɟɟɬ I 

ɤɥɚɫɫ ɤɚɩɢɬɚɥɶɧɨɫɬɢ. ɋɨɨɪɭɠɟɧɢɟ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɨ ɧɚ 
ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 1,0 % (ɨɫɧɨɜɧɨɣ ɪɚɫɱɺɬɧɵɣ ɫɥɭɱɚɣ). Ɋɚɡɦɟɪɵ ɜɨɞɨɫɥɢɜɧɵɯ 
ɨɬɜɟɪɫɬɢɣ ɢ ɢɯ ɱɢɫɥɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ 
(ɩɪɨɩɭɫɤ ɩɨɥɨɜɨɞɶɹ ɫ ɪɚɫɯɨɞɨɦ, ɟɠɟɝɨɞɧɚɹ ɜɟɪɨɹɬɧɨɫɬɶ ɩɪɟɜɵɲɟɧɢɹ ɤɨɬɨɪɨɝɨ 
ɫɨɫɬɚɜɥɹɟɬ 0,1 %).  

ɋɪɟɞɧɢɣ ɩɚɜɨɞɤɨɜɵɣ ɪɚɫɯɨɞ ɪɟɤɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

  ܳ =
 𝑖ܳ݊ =

34095

50
= 681,9

ˏ3˔ , 

 

(2.10) 

ɝɞɟ n – ɨɛɴɺɦ ɜɵɛɨɪɤɢ (ɪɹɞ ɥɟɬ). 
 

Кɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ ɢɥɢ ɢɡɦɟɧɱɢɜɨɫɬɢ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

  𝐶𝑣 =  Σ 𝑘 − 1 2݊ , 

 

(2.11) 

ɝɞɟ  - ɦɨɞɭɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

  𝑘 =
ܳ݊ܳ˔˓. (2.12) 

 

Кɨɷɮɮɢɰɢɟɧɬ ɚɫɢɦɦɟɬɪɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

  𝐶ݏ =
Σ 𝑘 − 1 3𝐶𝑣3 ∙ ݊ . (2.13) 

 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 
 

Ɍɚɛɥɢɰɚ 2.3 – ȼɵɱɢɫɥɟɧɢɟ ɪɚɫɯɨɞɨɜ, ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɢɯ ɝɨɞɨɜɵɯ 
ɪɚɫɯɨɞɨɜ ɜɨɞɵ 𝑝, % Ɏ ݏܯ 𝑘ݏܳ ݏ 

0,01 5,05 1,449 2,449 1670 

0,1 3,96 1,137 2,137 1457 

1 2,75 0,789 1,789 1220 

 

  

iК
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2.3 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨчɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɢ ɢɧɬɟɝɪɚɥɶɧɚя ɤɪɢɜɚя 
ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɞɥɹ Ⱥɥɬɚɣɫɤɨɝɨ ɊȾɍ, ɫ ɫɚɣɬɚ 
ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ ɟɞɢɧɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ, ɦɨɠɟɦ ɩɨɥɭɱɢɬɶ 
ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ.  

ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɦɨɠɟɦ ɩɨɫɬɪɨɢɬɶ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ 
ɧɚɝɪɭɡɤɢ ɩɨ ɤɨɨɪɞɢɧɚɬɚɦ ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ 2.4 ɢ 2.5. 

 

Ɍɚɛɥɢɰɚ 2.4 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɡɢɦɧɢɯ ɫɭɬɨɤ ∆ݐ, ч Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

∆ܲ, Ɇȼɬ 
∆ܲ ∙  ,ݐ

Ɇȼɬ∙ɱ 
 ܲ, Ɇȼɬ 

 Э, 

ɦɥɧ.ɤȼɬ∙ɱ 

1 1208 17 17 17 0,017 

2 1191 16 32 33 0,050 

3 1175 2 5 35 0,055 

4 1173 37 148 72 0,202 

5 1136 0 2 72 0,204 

6 1136 0 1 73 0,205 

7 1136 9 61 81 0,266 

8 1127 23 182 104 0,448 

9 1104 15 138 119 0,586 

10 1089 2 20 121 0,605 

11 1087 11 119 132 0,725 

12 1076 2 20 134 0,744 

13 1075 26 344 160 1,089 

14 1048 0 0 160 1,089 

15 1048 43 638 203 1,726 

16 1006 37 586 239 2,312 

17 969 40 679 279 2,991 

18 929 19 348 299 3,339 

19 910 33 633 332 3,972 

20 876 9 178 341 4,150 

21 867 6 134 347 4,284 

22 861 5 118 353 4,401 

23 856 0 0 353 4,401 

24 856 856 20538 1208 24,939 

 

Ɍɚɛɥɢɰɚ 2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂКɇ ɥɟɬɧɢɯ ɫɭɬɨɤ ∆ݐ, 
ч 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

∆ܲ, Ɇȼɬ 
∆ܲ ∙  ,ݐ

Ɇȼɬ∙ɱ 
 ܲ, Ɇȼɬ 

 Э, 

ɦɥɧ.ɤȼɬ∙ɱ 

1 833 4 4 4 0,004 

2 829 24 49 28 0,053 

3 805 7 20 35 0,073 

4 798 8 33 43 0,106 

5 790 2 11 46 0,117 

6 787 5 28 50 0,145 

7 783 1 4 51 0,149 

8 782 3 27 54 0,176 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.5 ∆ݐ, 
ч 

Ɇɨɳɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

∆ܲ, Ɇȼɬ 
∆ܲ ∙  ,ݐ

Ɇȼɬ∙ɱ 
 ܲ, Ɇȼɬ  Э, ɦɥɧ.ɤȼɬ∙ɱ 

9 779 0 0 54 0,176 

10 779 5 46 59 0,222 

11 774 8 87 67 0,309 

12 766 0 4 67 0,313 

13 766 0 4 67 0,318 

14 766 8 111 75 0,428 

15 758 23 338 98 0,766 

16 735 49 780 146 1,546 

17 686 12 210 159 1,756 

18 674 36 646 195 2,402 

19 638 2 42 197 2,444 

20 636 13 261 210 2,705 

21 623 0 0 210 2,705 

22 623 9 189 219 2,894 

23 614 0 0 219 2,894 

24 614 614 14742 833 17,636 

 

ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ 
ɩɟɪɢɨɞɚ, ɫ ɭɱɺɬɨɦ ɜɜɟɞɺɧɧɵɯ ɜ ɪɚɛɨɬɭ ȽЭɋ. (ɉɪɢɥɨɠɟɧɢɟ A, ɪɢɫɭɧɨɤ A.1,A.2). 

 

2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫячɧɵɯ 

ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

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

ݐܲ݉  ܽ𝑥 = ܽ + ܾ ∙ (300 ∙ ݐ − 150),                                                                 (2.14) 

 

ɝɞɟ    ݐ − ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
 ܽ, ܾ − ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 2.15, 2.16. 

 

 ܽ = ˊܲˋˏ݉ܽ𝑥 + ˎܲˈ˕݉ܽ𝑥
2

= 941,9,                                                                             (2.15) 

 

 ܾ = ˊܲˋˏ݉ܽ𝑥 − ˎܲˈ˕݉ܽ𝑥
2

= 164,2,                                                                             (2.16) 

 

ɝɞɟ     ܲ́ ˋˏܽ݉𝑥 − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɡɢɦɭ; 
 ܲˎ ˈ˕݉ܽ 𝑥 − ɦɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɡɚ ɥɟɬɨ.  

 

 ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɵɜɚɟɦ ɚɧɚɥɨɝɢɱɧɨ: 
ݐ̝ܲ  ˓

= ܽ + ܾ ∙ (300 ∙ ݐ − 150),                                                                    (2.17) 

 



20 
 

Ɋɚɫɱɟɬ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɢ ɡɚɞɚɧɧɨɦ ɦɚɤɫɢɦɭɦɟ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 2.6. 

 

Ɍɚɛɥɢɰɚ 2.6 – Ɋɚɫɱɟɬɧɚɹ ɬɚɛɥɢɰɚ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɝɨɞɨɜɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

 ɇɚɝɪɭɡɤɢ ɹɧɜ ɮɟɜ ɦɚɪɬ ɚɩɪ ɦɚɣ ɢɸɧɶ ɢɸɥɶ ɚɜɝ ɫɟɧɬ ɨɤɬ ɧɨɹɛ ɞɟɤ 

Pt(max) 1101 1058 984 899 826 783 783 826 899 984 1058 1101 

Pt(ɫɪ.ɦɟɫ) 1031 993 926 848 781 742 742 781 848 926 993 1031 

 

 Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 2.3.   

 

 
Ɋɢɫɭɧɨɤ 2.3 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

 

 2.5 Ɋɚɫчɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢя ɫ ɭчɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡяɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 

 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɷɧɟɪɝɨɨɬɞɚɱɢ ɩɨ ɭɫɥɨɜɢɹɦ ɦɚɥɨɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨɷɬɚɩɧɨ.  

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɜɵɱɢɫɥɹɸɬɫɹ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, 
ɩɨ ɮɨɪɦɭɥɟ: 

 

 ʒܰЭʠ = 𝑘ܰ ∙ ܳʞʟ ∙ 𝐻ʒЭʠ˒ˑˇ˅
,                                                                             (2.18) 

 

ɝɞɟ 𝑘ܰ = 8,99 - ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
      Q i˒

˓90%
- ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 

      HʒЭʠɩɨɞɜ
- ɧɚɩɨɪ  ɧɟɬɬɨ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ. 

 

 HʒЭʠ˒ˑˇ˅
= Zʑʐ − Zʜʐ Qʜʐ(t) − ∆h,                                                             (2.19) 
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ɝɞɟ Zʑʐ- ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ=665ɦ;   
       Zʜʐ Qʜʐ(t)  – ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɵɦ ɫɜɹɡɢ; 
      ∆h = 0,4ɦ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 
 

Ɇɨɳɧɨɫɬɶ ȽЭɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏК: 
 

 NʑХК = kN ∙ QʑХК ∙ HʒЭʠ˒ˑˇ˅
,                                                                           (2.20) 

 

ɝɞɟ QʑХК - ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ. 
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.7 ɢ 2.8 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 
 

Ɍɚɛɥɢɰɚ 2.7 – Ɋɚɛɨɬɚ ȽЭɋ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɪɢ ɍȼȻ ɪɚɜɧɨɦ 
ɇɉɍ 

Ɇɟɫɹɰ 
ܳɛыɬ, 

ɦ3/ɫ 
ܳɩɨɥ, 
ɦ3/ɫ 

ܼɜɛ 
ɦ  

ܼНБ, 

ɦ  

ɇ, 
ɦ 

ГܰЭС, 
Ɇȼɬ 

1 31 8 665 592 72 5 

2 30 7 665 592 72 5 

3 35 12 665 592 72 8 

4 61 106 665 592 71 67 

5 415 461 665 592 68 280 

6 433 427 665 592 68 260 

7 300 290 665 592 69 179 

8 219 209 665 592 69 130 

9 137 131 665 592 70 83 

10 84 78 665 592 71 50 

11 65 42 665 592 72 27 

12 40 17 665 592 72 11 

 

Ɍɚɛɥɢɰɚ 2.8 – Ɋɚɛɨɬɚ ȽЭɋ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏК 

Ɇɟɫɹɰ 
Qɛɵɬ, 

ɦ3/ɫ 

Qɜɯɤ, 

ɦ3/ɫ 

Zɜɛ 

ɦ  

ZɇȻ, 

ɦ  

ɇ, 
ɦ 

NȽЭɋ, 
Ɇȼɬ 

1 31 90 665 594 71 57 

2 30 90 665 594 71 57 

3 35 90 665 594 71 57 

4 61 110 665 594 71 70 

5 415 110 665 594 71 70 

6 433 110 665 594 71 70 

7 300 110 665 594 71 70 

8 219 110 665 594 71 70 

9 137 110 665 594 71 70 

10 84 110 665 594 71 70 

11 65 90 665 594 71 57 

12 40 90 665 594 71 57 
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ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɪɚɫɫɱɢɬɚɧɧɵɟ 2 ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ȽЭɋ ɜɩɢɫɵɜɚɸɬɫɹ ɜ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ ɭɠɟ ɜɩɢɫɚɧɧɵɦɢ ɧɚ ɧɺɦ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ȽЭɋ. ȼ ɤɚɱɟɫɬɜɟ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ȽЭɋ ɛɟɪɟɬɫɹ ɱɚɫɬɶ ɦɨɳɧɨɫɬɢ Кɪɚɫɧɨɹɪɫɤɨɣ ȽЭɋ. ɉɨɤɪɵɬɢɟ 
ɝɨɞɨɜɨɝɨ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɦɚɥɨɜɨɞɧɵɣ 
ɝɨɞ) ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 2.4. 
 

 
 

Ɋɢɫɭɧɨɤ 2.4 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

ɉɪɢ ɫɪɚɜɧɟɧɢɢ 2ɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ȽЭɋ (ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɢ ɩɨ 
ɬɪɟɛɨɜɚɧɢɹɦ ȼɏК) ɢɡ ɝɪɚɮɢɤɚ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ 
ɢɡɥɢɲɤɢ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɢ ɜ ɩɨɥɧɨɜɨɞɧɵɣ ɩɟɪɢɨɞ, ɤɨɬɨɪɵɟ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ 
ɧɚ ɡɢɦɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɵɬɟɫɧɟɧɢɟ ɬɟɩɥɨɜɵɯ 
ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ. 

 

 Nˋˊˎ =  N˄ы˕ −  N˅хˍ = 1106 − 3775 = 331 ʛʑ˕                            (2.21) 

 

ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɢɡɥɢɲɟɤ ɦɨɳɧɨɫɬɢ ɯɜɚɬɢɥɨ ɧɚ ɜɵɞɚɱɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɜ ɱɟɬɵɪɟɯ ɦɟɫɹɰɚɯ (ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ, ɧɨɹɛɪɶ ɞɟɤɚɛɪɶ). ȼ ɦɟɫɹɰɵ, ɧɟ 
ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɪɚɛɨɬɚɟɦ ɩɨ ɦɨɳɧɨɫɬɢ ȼɏК. ȼ ɦɟɫɹɰɵ, 
ɩɨɩɚɜɲɢɟ ɩɨɞ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɪɚɛɨɬɚɟɦ ɧɚ ɦɨɳɧɨɫɬɢ ɪɚɜɧɵɟ ɫɭɦɦɟ ˅ܰхˍ ɢ ˋܰˊˎ 

ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɫɹɰɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɹɧɜɚɪɹ ɢ 
ɞɟɤɚɛɪɹ ɫɨɫɬɚɜɥɹɟɬ 160 Ɇȼɬ, ɧɨɹɛɪɹ ɢ ɮɟɜɪɚɥɹ 120 Ɇȼɬ. 
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2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ȽЭɋ 

 

Ƚɥɚɜɧɨɣ ɡɚɞɚɱɟɣ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɺɬɨɜ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɨɬɦɟɬɤɢ ɍɆɈ), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ. 

Ɍɚɤɠɟ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɨɝɨ ɪɚɫɱɺɬɚ ɩɪɨɢɫɯɨɞɢɬ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ. 

ɉɪɢ ɪɚɫɱɺɬɟ ɫɨɛɥɸɞɚɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ:  

-ɨɛɟɫɩɟɱɟɧɢɟ ɦɢɧɢɦɭɦɚ ɯɨɥɨɫɬɵɯ ɫɛɪɨɫɨɜ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  
-ɞɢɚɩɚɡɨɧ ɤɨɥɟɛɚɧɢɣ ɧɚɩɨɪɨɜ ɧɚ ȽЭɋ ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 30-40% 

ɩɨдвН m ax  

(ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽЭɋ). 
Ɋɚɫɱɺɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ, ɬɨ ɟɫɬɶ, ɫ 

ɨɬɦɟɬɤɢ ɇɉɍ=665 ɦ. 

ɋɪɚɛɨɬɤɭ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɨɢɡɜɨɞɢɦ ɞɜɭɦɹ ɫɩɨɫɨɛɚɦɢ:  

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

2. Ɋɚɛɨɬɚ ȽЭɋ ɩɨ ɪɟɠɢɦɭ ɭɪɨɜɧɹ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ.  
Ɂɚ ɤɨɧɟɱɧɵɣ ɜɚɪɢɚɧɬ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɫɩɨɫɨɛ ɜ ɤɨɬɨɪɨɦ ɛɨɥɶɲɟ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɪɚɛɨɬɤɚ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ 
ɫɪɟɞɧɟɜɨɞɧɵɟ ɝɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ. (ɉɪɢɥɨɠɟɧɢɟ A, ɬɚɛɥɢɰɚ 
A.3,A.4, A.5). 

ȼɵɪɚɛɨɬɤɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɦɨɳɧɨɫɬɹɦ ɩɨɥɭɱɢɥɚɫɶ 
ɪɚɜɧɨɣ ∑Э=0,995 ɦɥɪɞ ɤȼɬ·ɱ. ɉɪɢ ɫɪɚɛɨɬɤɟ ɩɨ ɨɬɦɟɬɤɚɦ ɪɚɜɧɨɣ ∑Э=1,0 ɦɥɪɞ 

ɤȼɬ·ɱ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɩɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɭɸ ɜɵɪɚɛɨɬɤɭ ɢ 
ɨɛɴɹɜɥɹɟɦ ɟɺ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ. Эɫɪ.ɦɧɨɝɨɥɟɬɧ.=1,0 ɦɥɪɞ ɤȼɬ·ɱ. 

Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ – ɧɚɩɨɥɧɟɧɢɹ ɡɚ ɦɚɥɨɜɨɞɧɵɣ ɢ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.6. 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ ȽЭɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 2,0 % ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 8% ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ȽЭɋ ɩɨ ɜɵɩɨɥɧɹɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɮɭɧɤɰɢɹɦ 
ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 

 ˖ܰ˔˕ˆэ˔ = ˅ܰы˕.˓˃˄.
ˆэ˔ + ˓ܰˈˊː˃ˆ˓

                                                                             (2.22) 

 

Ƚɞɟ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ȽЭɋ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 
ɦɚɤɫɢɦɭɦɚ ɜɵɬɟɫɧɟɧɢɹ ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ.  

ȼ ɪɚɦɤɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ  ˅ܰы˕.˓˃˄.
ˆэ˔  ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɤɚɬɟɬɨɜ 

ɦɨɳɧɨɫɬɟɣ ɬɪɟɭɝɨɥɶɧɢɤɨɜ  ɜɩɢɫɚɧɧɵɯ ɧɚ ɂКɇ ɜ ɛɚɡɨɜɭɸ ɢ ɩɨɥɭɩɢɤɨɜɭɸ ɱɚɫɬɶ 
ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɡɚ ɦɟɫɹɰ ɹɧɜɚɪɶ. ɂКɇ  ɫ ɨɛɨɡɧɚɱɟɧɧɵɦɢ ɤɚɬɟɬɚɦɢ 
ɦɨɳɧɨɫɬɢ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ 
(ɉɪɢɥɨɠɟɧɢɟ Ⱥ. Ɋɢɫɭɧɨɤ Ⱥ.1). 

ɂ ɞɥɹ ɷɬɨɝɨ ɦɟɫɹɰɚ ˅ܰы˕.˓˃˄.
ˆэ˔ = 210 ʛʑ˕. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
ɫɨɫɬɚɜɥɹɟɬ 2,0% ɢ ɧɚɯɨɞɢɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
  

 N˓ˈˊ.˔−ˏыː˃ˆ˓
=

Nmax
˔−ˏы

100%
∙ 2% =

1100 ʛʑ˕
100%

∙ 2% = 20 ʛʑ˕                                   (2.23) 

 

ȼ ɞɚɧɧɨɣ ɫɢɫɬɟɦɟ ɧɟɬ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ, ɩɨɷɬɨɦɭ ɜɟɫɶ ɪɚɫɫɱɢɬɚɧɧɵɣ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɜɨɣɞɟɬ ɜ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɫɬɚɧɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ˖ܰ˔˕ˆэ˔ = 230 ʛʑ˕. 

Ⱦɚɥɟɟ ɩɪɢɫɬɭɩɚɟɦ ɤ ɩɨɫɬɪɨɟɧɢɸ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɫɢɫɬɟɦɵ ɫɬɪɨɢɬɫɹ ɧɚ ɝɪɚɮɢɤɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɢ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ ɩɨɤɪɵɬɢɟ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ 
ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɨ 
ɤɨɧɤɪɟɬɧɵɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ. 

Ɋɟɦɨɧɬɧɵɟ ɦɨɳɧɨɫɬɢ ɜ ɞɚɧɧɨɣ ɬɚɛɥɢɰɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ: 
 

 ˓ܰˈˏ˒˓.ʒЭʠ
=

1∙ܰ˖˔˕˒˓.ʒЭʠ
4

=
230

4
= 60 ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                                           (2.24) 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ȽЭɋ: 
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 ˓ܰˈˏ˔˖щ.ʒЭʠ
=

1∙ܰ˖˔˕˔˖щ.ʒЭʠ
4

=
300

4
= 75 ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                                       (2.25) 

 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɌЭɋ: 
 

 ˓ܰˈˏʡЭʠ =
ܰ˖˔˕ʡЭʠ

2
∙ 1

2
+

ܰ˖˔˕ʡЭʠ
2

∙ 1 =
650

4
+

650

2
= 490 ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ                   (2.26) 

 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 2.7. 

Ɋɢɫɭɧɨɤ 2.7 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

 3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɨɜ 

 

 3.1.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥя 

 

ȼɵɛɨɪ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɢɥɢ 
ɧɚɩɨɪɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɫɬɚɧɰɢɢ.  

Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɷɬɨ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɨɝɪɚɧɢɱɟɧɧɨɟ ɥɢɧɢɹɦɢ 
H(Zɧɩɭ,Qɝэɫ) ɢ H(Zɭɦɨ,Qɝэɫ). ɋɥɟɜɚ ɧɚɧɨɫɢɬɫɹ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ (ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ – ɷɬɨ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ, ɪɚɜɧɵɣ 
Qɫɚɧ.ɩɨɩ.=45 ɦ3/ɫ), ɫɩɪɚɜɚ – ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ. 
  Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɨɥɠɧɚ ɜɵɞɚɜɚɬɶɫɹ ɫɬɚɧɰɢɟɣ ɩɪɢ ɪɚɫɱɺɬɧɨɦ 
ɧɚɩɨɪɟ ɢ ɜɫɟɯ ɧɚɩɨɪɚɯ, ɜɵɲɟ ɪɚɫɱɟɬɧɨɝɨ. Ʌɢɧɢɹ ɪɚɫɱɺɬɧɨɝɨ ɧɚɩɨɪɚ ɫɬɪɨɢɬɫɹ 
ɨɬ ɨɬɦɟɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɫɟɪɟɞɢɧɵ ɹɧɜɚɪɹ. 

ɇɚ ɩɨɫɬɪɨɟɧɧɨɦ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɢɧɢɦɚɥɶɧɵɣ ɢ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪɵ, ɤɨɬɨɪɵɟ ɨɛɭɫɥɚɜɥɢɜɚɸɬ ɬɢɩɵ ɢ ɦɨɞɢɮɢɤɚɰɢɢ 
ɬɭɪɛɢɧ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ȽЭɋ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1. 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ɂɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɛɵɥɚ ɜɵɛɪɚɧɚ ɬɭɪɛɢɧɚ ɊɈ-75-ȼ, ɤɚɤ 
ɩɨɞɯɨɞɹɳɚɹ ɩɨ ɭɫɥɨɜɢɸ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜ ɫɪɚɛɨɬɤɟ, ɤ 
ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ. 

ɍɫɥɨɜɢɟ ɩɪɢɦɟɧɟɧɢɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ: 
 

 Hmin =≥ 0,6 ∙  (3.1)                                                                     (ˏ45)ˇˈ˓˒ܪ

 

ɂɫɯɨɞɹ ɢɡ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ  Hmin = 48 ˏ , ɱɬɨ ɧɚɦ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ 
ɩɪɢɦɟɧɟɧɢɹ ɷɬɨɣ ɬɭɪɛɢɧɵ. 

 

Ɍɚɛɥɢɰɚ 3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɧɛ ɞɥɹ ɥɟɬɧɢɯ ɢ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ 

ɥɢɧɢɹ ɨɝɪ. 
ɩɨ Q 

ɫɚɧ.ɩɨɩɭɫɤ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Qɧɛ zɧɛ ɡɢɦɚ zɧɛ ɥɟɬɨ H Q ɇ ɇɉɍ ɇ ɍɆɈ ɇ zɜɛ1 

0 592,0 592,0 100 45 72,3 52,8 63,4 

20 592,5 592,5 0 45 71,8 52,3 62,9 

45 593,0 593,0 - - 71,3 51,8 62,4 

75 593,5 593,5 - - 70,8 51,3 61,9 

105 594,0 594,0 - - 70,3 50,8 61,4 

140 594,5 594,5 - - 69,8 50,3 60,9 

180 595,0 595,0 - - 69,3 49,8 60,4 

230 595,5 595,5 - - 68,8 49,3 59,9 

290 596,0 596,0 - - 68,3 48,8 59,4 

360 596,5 596,5 - - 67,8 48,3 58,9 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.1 
Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ ȽЭɋ 

ɇ Q H Q 

72,0 355,3 60,0 444,1 

70,0 365,5 58,0 436,6 

68,0 376,2 56,0 429,0 

66,0 387,6 54,0 421,3 

64,0 399,7 52,0 413,4 

62,0 412,6 50,0 405,4 

60,0 426,4 48,0 397,2 

58,0 441,1 46,0 388,8 

56,0 456,9 44,0 380,3 

54,0 473,8 42,0 371,6 

 

 
Ɋɢɫɭɧɨɤ 3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ 

 

ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
– ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ: 
Hmax = 71 ɦ; 

– ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ 
ɧɚɩɨɪɚ: Qmax = 439 ˏ3 ˔ ; 
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– ɪɚɫɱɺɬɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ ɥɢɧɢɟɣ ɪɚɫɱɺɬɧɨɝɨ 
ɧɚɩɨɪɚ: Hɪ = 58,2 ɦ; 

– ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɩɨɪɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ȽЭɋ: Hmin = 48 ɦ. 

 

3.1.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ                         
хɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 

Ⱦɥɹ  ɩɨɥɭɱɟɧɧɨɝɨ  ɞɢɚɩɚɡɨɧɚ  ɢɡɦɟɧɟɧɢɹ  ɧɚɩɨɪɚ  ɩɨ  ɫɩɪɚɜɨɱɧɵɦ 
ɦɚɬɟɪɢɚɥɚɦ ɩɨɞɛɢɪɚɸɬɫɹ  ɜɫɟ  ɜɨɡɦɨɠɧɵɟ  ɬɢɩɵ  ɝɢɞɪɨɬɭɪɛɢɧ,  ɢɫɯɨɞɹ  ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ:  

 ɡɧɚɱɟɧɢɟ  ɩɪɟɞɟɥɶɧɨɝɨ  ɧɚɩɨɪɚ  ɧɟ  ɞɨɥɠɧɨ  ɛɵɬɶ  ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ;  

 ɨɬɧɨɲɟɧɢɟ ݉ܪ𝑖݊ܽ݉ܪ𝑥  ɞɨɥɠɧɨ  ɛɵɬɶ  ɧɟ  ɦɟɧɶɲɟ ɫɩɪɚɜɨɱɧɵɯ ɞɚɧɧɵɯ.  
 ɦɚɤɫɢɦɚɥɶɧɵɣ  ɞɢɚɦɟɬɪ  ɪɚɛɨɱɟɝɨ  ɤɨɥɟɫɚ  ɝɢɞɪɨɬɭɪɛɢɧ  ɞɨɥɠɟɧ 

ɜɵɛɢɪɚɬɶɫɹ ɫ ɭɱɟɬɨɦ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɤ ɦɟɫɬɭ ɦɨɧɬɚɠɚ.  
 

Ɂɚɞɚɧɧɵɦ ɭɫɥɨɜɢɹɦ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ ɉɅȾ90-ȼ45° ɢ ɊɈ75-ȼ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦɢ ɜ ɬɚɛɥɢɰɟ 3.2. 

 

Ɍɚɛɥɢɰɚ 3.2 – ɉɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
Ɇɚɪɤɚ ɊɈ75 – ȼ ɉɅȾ90 – ȼ45° ܪɩɪɟɞ, ɦ 75 90 ݉ܪ𝑖݊ 𝑥ܽ݉ܪ/ ݐ݌݋   ′1݊ 0,5 0,6  , ɨɛ/ɦ 83 85 ܳ1   ݐ݌݋ , ɥ/ɫ 1,02 0,8 𝜂ɦ   ݐ݌݋  0,92 0,91 ܳ′

1   ݉ܽ𝑥 , ɥ/ɫ 1,2 1,27 𝜎 (ܳ1  ݉ܽ𝑥,
݉   1ܦ 0,45 0,13 (  , ɦ 0,46 0,46 ܪɦɨɞ , ɦ 4 4 ݐɦɨɞ,℃ 20 16 

 

Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɸɬɫɹ ɪɚɫɱɟɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ, 
ɪɟɡɭɥɶɬɚɬɵ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.3, 3.4. 

ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ:  
 

           𝜂ɬ = 1 −  1 − 𝜂ɦ ∙ ((1 − 𝜀) + 𝜀 · 1ܦ1ɦܦ 

5

· ɪܪɦܪ 

10

·  𝜈ɧ𝜈ɦ

5

), (3.2) 

 

ɝɞɟ 𝜂ɦ,1ܦɦ,ܪɦ − ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
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1ܦ        ɪܪ, − ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
       𝜈ɧ, 𝜈ɦ −ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ. 

       𝜀– ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜀 = 0,75). 

Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 
 

           𝑁∗ܽ = 9,81 · 1ܦ
2 · ′ܫܳ · ɪܪ  · 𝜂ɬ · 𝜂ɝ, (3.3) 

 

ɝɞɟ ܳܫ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
 𝜂ɝ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 𝜂ɝ = 0,97). 

 

ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ ȽЭɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

           ܼ∗ܽ =
𝑁ɭɫɬ𝑁 ∗ܽ ,  (3.4) 

 

ɝɞɟ 𝑁ɝɷɫ
ɭɫɬ

= 230 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ȽЭɋ. 

Ɋɚɫɫɱɢɬɚɧɧɨɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ܼ∗ܽ  ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ (ܼܽ ). 

Ⱦɚɥɟɟ ɭɬɨɱɧɹɟɬɫɹ ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ: 
   

           𝑁ܽ =
𝑁ɭɫɬܼܽ . (3.5) 

 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 

 

ɝɞɟ  ݊ɪ
′ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɟ ɧɚ ȽɍХ; ∆=

𝜂ɬ𝜂ɦ
−ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞɺɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ 

ɦɨɞɟɥɢ ɤ ɧɚɬɭɪɟ. 
 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ 
ɛɥɢɠɚɣɲɟɝɨ ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ ݊ɫ (ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ). 

Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɪɢɜɟɞɟɧɧɵɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ – ɦɚɤɫɢɦɚɥɶɧɨɦɭ, ɪɚɫɱɟɬɧɨɦɭ ɢ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 
 

            ݊∗ܿ =
݊ɪ

′ ·  ∆ · 1ܦɪɚɫɱܪ

, (3.6) 



30 

 

            ݊1݉ܽ𝑥′ =
݊ܿ · 𝑖݊݉ܪ 1ܦ · ∆ ; (3.7) 

 

            ݊1ɪ
′ =

݊ܿ · ɪܪ 1ܦ · ∆ ; (3.8) 

 

            ݊1݉𝑖݊′ =
݊ܿ · 𝑥ܽ݉ܪ 1ܦ · ∆. (3.9) 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɥɨɠɟɧɢɹ ɪɚɫɱɟɬɧɵɯ ɬɨɱɟɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨɞɛɨɪ 
ɡɧɚɱɟɧɢɣ 𝜂Т ɢ ܳ′ܫ, ɬɚɤɢɯ ɱɬɨ ɛɵ ɜɵɩɨɥɧɹɥɢɫɶ ɪɚɜɟɧɫɬɜɚ: 

- ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 

ܫ′ܳ  ∙ 𝜂Т =
𝑁˃

9,81 ∙ 1ܦ
2 ∙ 1,5˓ܪ ∙ 𝜂ˆ ˔˓ ; (3.10) 

 

- ɞɥɹ ɩɪɢɜɟɞɟɧɧɨɣ ɦɢɧɢɦɚɥɶɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ: 
 

ܫ′ܳ  ∙ 𝜂Т =
𝑁˃

9,81 ∙ 1ܦ
2 ∙ 𝑥1,5ܽ݉ܪ ∙ 𝜂ˆ ˔˓. (3.11) 

 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɊɈ75 – ȼ. 1ܦɦ, ɦ 4 4,75 5 5,6 6 6,3 𝜂ɬ 0,929 0,931 0,931 0,932 0,933 0,933 𝑁 ∗ܽ, Ɇȼɬ 73495 103804 115071 144490 165968 183056 ܼ∗ܽ , ɲɬ 3,13 2,22 1,99 1,59 1,39 1,27 ܼܽ , ɲɬ 4 3 2 2 2 2 𝑁ܽ , Ɇȼɬ 57500 76666,7 115000 115000 115000 115000 ∆ 1,043 1,045 1,045 1,046 1,047 1,047 ݊∗ܿ, ɨɛ/ɦɢɧ 161,7 136,2 129,5 115,7 107,9 102,9 ݊ܿ , ɨɛ/ɦɢɧ 166,7 136,4 125 125 115,4 107,1 ݊݉ܽ𝑥′ , ɨɛ/ɦɢɧ 77,5 75,2 72,6 81,2 80,3 78,3 ݊ɪ

′ , ɨɛ/ɦɢɧ 85,6 83,1 80,1 89,7 88,7 86,4 ݊݉𝑖݊′ , ɨɛ/ɦɢɧ 94,2 91,5 88,3 98,8 97,7 95,2 ܳ1 · 𝜂ɬ,ܪɪ 0,851 0,804 1,089 0,868 0,756 0,686 ܳ1 · 𝜂ɬ,ܽ݉ܪ𝑥  0,631 0,596 0,808 0,644 0,561 0,509 ܳ1
′ ,

ɦ3

ɫ 𝑥ܽ݉ܪ) ) 0,327 0,231 0,209 0,167 0,145 0,131 ܳ1
′ ,

ɦ3

ɫ 𝑖݊݉ܪ) ) 0,398 0,282 0,254 0,203 0,176 0,160 
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Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ90 – ȼ45°. 1ܦɦ, ɦ 3,15 3,75 4 4,5 5,3 6,3 𝜂ɬ 0,938 0,939 0,940 0,940 0,942 0,943 𝑁∗ܽ, Ɇȼɬ 49930 70864 80669 102190 141930 200796 ܼ∗ܽ , ɲɬ 4,61 3,25 2,85 2,25 1,62 1,15 ܼܽ , ɲɬ 6 4 3 3 2 2 𝑁ܽ , Ɇȼɬ 38333,3 57500 76666,7 76666,7 115000 115000 ∆ 1,034 1,035 1,036 1,037 1,038 1,039 ݊∗ܿ, ɨɛ/ɦɢɧ 209,3 176 165 146,7 124,7 104,9 ݊ܿ , ɨɛ/ɦɢɧ 214,3 187,5 166,7 150 125 107,1 ݊݉ܽ𝑥′ , ɨɛ/ɦɢɧ 78,8 82,0 77,8 78,7 77,2 78,5 ݊ɪ

′ , ɨɛ/ɦɢɧ 87,1 90,6 85,9 86,9 85,2 86,7 ݊݉𝑖݊′ , ɨɛ/ɦɢɧ 95,8 99,7 94,6 95,7 93,8 95,5 ܳ1 · 𝜂ɬ,ܪɪ 0,914 0,968 1,134 0,896 0,969 0,686 ܳ1 · 𝜂ɬ,ܽ݉ܪ𝑥  0,679 0,718 0,842 0,665 0,719 0,509 ܳ1
′ ,

ɦ3

ɫ 𝑥ܽ݉ܪ) ) 0,529 0,372 0,328 0,259 0,187 0,132 ܳ1
′ ,

ɦ3

ɫ 𝑖݊݉ܪ) ) 0,644 0,454 0,399 0,315 0,227 0,161 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɬɭɪɛɢɧɚ ɊɈ75 – ȼ; 1ܦ = 5,0 ɦ, ܼܽ = 2. 
 

3.1.3 ɉɨɫɬɪɨɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚ ȽУХ 

 

Ɋɚɛɨɱɚɹ ɡɨɧɚ ɞɨɥɠɧɚ ɪɚɡɦɟɳɚɬɶɫɹ ɧɚ ȽɍХ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɜ 
ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɇmax ɞɨ Hɪ ɝɢɞɪɨɬɭɪɛɢɧɚ ɪɚɛɨɬɚɥɚ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ. 

 Ⱦɥɹ ɧɚɱɚɥɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɧɚ ȽɍХ ɥɢɧɢɢ ɩɪɢɜɟɞɟɧɧɵɯ ɱɚɫɬɨɬ 
ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɇɪ, ɇmin, ɇmax. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɧɚɧɟɫɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɥɢɧɢɣ ɧɚ ȽɍХ ɢɡɦɟɧɢɬɶɫɹ 
ɩɨɥɨɠɟɧɢɟ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ. Ɉɧɚ ɩɟɪɟɦɟɫɬɢɬɶɫɹ ɫ ɥɢɧɢɢ n

/
I, ɩɪɨɯɨɞɹɳɟɣ 

ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɧɚ ɥɢɧɢɸ ݊ɪ
′  

(ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɧɚɩɨɪɭ ɇɪ). Ʉɨɨɪɞɢɧɚɬɵ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɜɵɱɢɫɥɟɧɵ ɜ 
ɩɪɢɜɟɞɟɧɧɵɯ ɪɚɧɟɟ ɪɚɫɱɟɬɚɯ ( 1ܳ

′ ·ηɬ, ɇɪ). 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɢ ݊݉ܽ𝑥′  (ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmax) 

ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɬɨɱɤɭ ( 1ܳ
′ ·ηɬ, ɇmax), ɢ ɫɨɟɞɢɧɢɬɶ ɟɺ ɫ ɪɚɫɱɺɬɧɨɣ ɬɨɱɤɨɣ. 

ɉɨɥɭɱɟɧɧɨɟ ɫɨɱɟɬɚɧɢɟ D1, Za, nc ɹɜɥɹɟɬɫɹ ɩɪɢɟɦɥɟɦɵɦ, ɟɫɥɢ ɪɚɫɱɺɬɧɚɹ 
ɬɨɱɤɚ ɧɚ ȽɍХ ɧɚɯɨɞɢɬɫɹ ɜ ɪɟɤɨɦɟɧɞɭɟɦɨɦ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɢɚɩɚɡɨɧɟ 
ɢɡɦɟɧɟɧɢɹ ɩɨ Q/

max ɢ σ ɞɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɚ ɬɚɤɠɟ ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɥɟɠɢɬ ɩɪɚɜɟɟ ɨɩɬɢɦɭɦɚ. 
  Ⱦɚɥɟɟ ɫɥɟɞɭɟɬ ɧɚɧɟɫɬɢ ɥɢɧɢɸ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ, ɞɥɹ ɷɬɨɝɨ 
ɧɟɨɛɯɨɞɢɦɨ ɢɡ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɢ ɩɪɨɜɟɫɬɢ ɩɪɹɦɭɸ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɩɚɪɚɥɥɟɥɶɧɚ ɛɥɢɠɚɣɲɟɣ ɥɢɧɢɢ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, ɞɨ 
ɩɟɪɟɫɟɱɟɧɢɹ ɫ ɥɢɧɢɟɣ ݊݉𝑖݊′  (ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɚɩɨɪɭ ɇmin). 
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Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. Ⱦɥɹ ɷɬɨɝɨ ɧɚ ɥɢɧɢɹɯ ݊݉𝑖݊′  ɢ ݊݉ܽ𝑥′  ɫɬɪɨɹɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ 
ɬɨɱɤɢ Q/

I, ɩɨɫɥɟ ɱɟɝɨ ɷɬɢ ɬɨɱɤɢ ɧɟɨɛɯɨɞɢɦɨ ɫɨɟɞɢɧɢɬɶ.  
Ɍɚɤ, ɫ ɭɱɟɬɨɦ ɩɨɥɭɱɟɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ ɬɭɪɛɢɧɟ ɢ ɝɟɧɟɪɚɬɨɪɭ, 

ɦɨɠɧɨ ɡɚɤɥɸɱɢɬɶ, ɱɬɨ ɝɢɞɪɨɬɭɪɛɢɧɚ ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɩɪɢ ɡɚɞɚɧɧɵɯ 
ɨɝɪɚɧɢɱɟɧɢɹɯ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ ɜɨɞɵ. 

ɉɨɫɬɪɨɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɞɥɹ ɬɭɪɛɢɧɵ ɊɈ75–ȼ–5000 ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 
ɪɢɫɭɧɤɟ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɪɢɫɭɧɨɤ Ȼ.1). 

 

3.2 Ƚɢɞɪɨɬɭɪɛɢɧɵ ɢ ɢх ɩɪɨɬɨɱɧɚя ɱɚɫɬɶ 

 

ɉɨɥɭɱɟɧɧɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɩɟɪɟɜɨɞɢɬɫɹ ɜ ɪɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ. 
 

            Qmax = ′ܫܳ ∙ (D1)2 ∙  ∆ ∙ Hmax = 1,08 ∙  5 2 ∙  1,045 ∙ 71 =

174,43 ˏ3 ˔                                                                                                            (3.12) 

 

            Qp = ′ܫܳ ∙ (D1)2 ∙  ∆ ∙ Hp = 1,09 ∙  5 2 ∙  1,045 ∙ 58,2 = 212,51 ˏ3/˔  
                                                                                                                           (3.13) 

 

            Qmin = ′ܫܳ ∙ (D1)2 ∙  ∆ ∙ Hmin = 0,81 ∙  5 2 ∙  1,045 ∙ 48 = 191,22 ˏ3/˔     

                                                                                                                                (3.14) 

 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɩɪɢɜɟɞɺɧɧɵɯ ɪɚɫɯɨɞɨɜ ɪɚɫɫɱɢɬɚɸɬɫɹ ɨɬɦɟɬɤɢ, 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɦ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 

 

Ɍɚɛɥɢɰɚ 3.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɬɦɟɬɨɤ. 
ɇɚɩɨɪɵ Hmin Hɪ Hmax 

Ɉɬɦɟɬɤɢ 594,92 595,33 595,11 

 

3.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢя 
 

ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ 
ɫɥɭɱɚɟɜ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɢɪɚɟɬɫɹ ɧɚɢɛɨɥɶɲɚɹ: 

–Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ɇɉɍ, 
–Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɪɚɫɱɺɬɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hɪ,  

–Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ 
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 

 

 Ⱦɥɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ: 
 

         
ɉЛХ

ɧбɧб
s ZHk

QZ
BH .

900

)(



  ,                                    (3.15) 
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ɝɞɟ B = 10,33 ɦ − ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
)( ɧбɧб QZ − ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 

 kσ = 1,05 – 1,15 – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ ɩɨ ɤɚɜɢɬɚɰɢɢ; 

2

0
.

b
Z ɉЛХ  – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ;     

      𝜎 − ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ. 
                                                                                                                

ɇɚɣɞɟɧɧɵɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.6. 

 

Ɍɚɛɥɢɰɚ 3.6 – Ɂɧɚɱɟɧɢɹ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. 
Q’ ɜ Q 191,22 212,51 174,43 ∇Z 594,92 595,33 595,11 

Hs -1,43 1,12 6,23 

 

ɂɡ ɜɫɟɯ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɣ Hs ɜɵɛɢɪɚɟɬɫɹ ɬɚɤɨɟ 
ɡɧɚɱɟɧɢɟ, ɤɨɬɨɪɨɟ ɫɦɨɠɟɬ ɨɛɟɫɩɟɱɢɬɶ ɛɟcɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɚɝɪɟɝɚɬɚ ɜɨ 
ɜɫɟɯ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɬɨ ɟɫɬɶ  HS1 = −1,425 ɦ. 

 

3.2.2 ȼɵɛɨɪ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
 

Ɉɬɦɟɬɤɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɝɨ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

           ∇ܼ˓ˍ = ܼː.˄ ܳː.˄ + ݏܪ = 594,92 − 1,425 = 593,90 ˏ.                      (3.16) 

 

ɇɚɣɞɟɧɧɵɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɊɄ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.7. 

 

Ɍɚɛɥɢɰɚ 3.7 – Ɂɧɚɱɟɧɢɹ ɨɬɦɟɬɨɤ ɭɫɬɚɧɨɜɤɢ ɊɄ. 
HS -1,43 1,12 6,23 ∇ܼɪɤ 593,90 596,45 601,56 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɪɚɜɧɟɧɢɹ ɩɨɥɭɱɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 𝛻РК = 593,90 ɦ, ɩɪɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɜɵɫɨɬɟ ɨɬɫɚɫɵɜɚɧɢɹ ܵܪɞɨɩ = −1,425 ɦ. ɉɨɥɭɱɟɧɧɚɹ ɨɬɦɟɬɤɚ 
ɊɄ ɧɟ ɩɪɨɬɢɜɨɪɟɱɢɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɡɚɝɥɭɛɥɟɧɢɹ. 

 

3.2.3 Ƚɢɞɪɨɦɟхɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ 

ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  
 

Ɂɚɞɚɜɚɹɫɶ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɩɨɪɨɦ  ܽ݉ܪ𝑥 = 71 ˏ, ɤ ɩɪɨɟɤɬɢɪɨɜɤɟ 
ɜɵɛɢɪɚɟɬɫɹ ɦɟɬɚɥɥɢɱɟɫɤɚɹ ɫɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫ ɭɝɥɨɦ 
ɨɯɜɚɬɚ φ=345º. ɉɪɢ ɪɚɫɱɟɬɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɬɪɢ 
ɝɥɚɜɧɵɯ ɭɫɥɨɜɢɹ: 

1) Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
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ɚɩɩɚɪɚɬɚ. 
2) Ɉɛɟɫɩɟɱɟɧɢɟ ɨɞɢɧɚɤɨɜɨɣ ɡɚɤɪɭɬɤɢ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ 

ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ. 
3) ɉɨɞɛɨɪ ɬɚɤɢɯ ɪɚɡɦɟɪɨɜ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, 

ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ. 
ɉɪɢɧɢɦɚɹ ɫɬɚɧɞɚɪɬɧɵɟ ɪɚɡɦɟɪɵ ɫɬɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɧɨɪɦɚɥɢɡɨɜɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɫɨɝɥɚɫɧɨ [2], ɩɪɢɧɢɦɚɟɦ: 
ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Db=6,75 ɦ; 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Da = 7,7 ɦ; 
Ⱦɢɚɦɟɬɪ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ D4 = 7,8 ɦ. 
ȼɵɫɨɬɚ ɬɨɱɤɢ ɫɨɩɪɹɠɟɧɢɹ ɋɄ ɢ ɫɬɚɬɨɪɚ ɨɬ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɇȺ 

h1=0,41ɦ; 
ɋɤɨɪɨɫɬɶ ɜɨ ɜɯɨɞɧɨɦ ɫɟɱɟɧɢɢ ɋɄ [2] υɜх = 7,1 ɦ/ɫ 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɩɪɢɜɟɞɟɧɧɨɣ ɜ [2]. 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɯɨɞɧɨɝɨ ɢ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɚɯ 3.8 ɢ 3.9 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

Ɍɚɛɥɢɰɚ 3.8 – ɉɚɪɚɦɟɬɪɵ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɭɪɛɢɧɧɨɣ ɤɚɦɟɪɵ 𝜑, ɝɪɚɞ ω, ɨ.ɟ. Qɜɯ, ɦ3/ɫ Fɜɯ, ɦ2/ɫ ρɜɯ, ɦ aɜɯ, ɦ Rɜɯ, ɦ 

345 0,9583 207 29,17 3,05 6,62 9,66 

 

Ɍɚɛɥɢɰɚ 3.9 – ɉɚɪɚɦɟɬɪɵ ɧɟɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 𝜑, ɝɪɚɞ 
𝜑

360
 

𝜑ܥ D4∙
𝜑ܥ 1ܪ − [4] 

2
 2

   5  x, ɦ x
2, ɦ2

 ρ2, ɦ2
 ρ, ɦ a, ɦ R, ɦ 

345 0,96 0,74 5,81 3,89 1,97 2,72 7,38 9,29 3,05 6,62 9,66 

330 0,92 0,71 5,55 3,63 1,91 2,62 6,86 8,77 2,96 6,52 9,48 

315 0,88 0,68 5,30 3,38 1,84 2,52 6,34 8,26 2,87 6,42 9,29 

300 0,83 0,65 5,05 3,13 1,77 2,42 5,84 7,76 2,79 6,32 9,10 

285 0,79 0,61 4,80 2,88 1,70 2,31 5,34 7,26 2,69 6,21 8,91 

270 0,75 0,58 4,54 2,63 1,62 2,20 4,85 6,77 2,60 6,10 8,70 

255 0,71 0,55 4,29 2,37 1,54 2,09 4,37 6,29 2,51 5,99 8,50 

240 0,67 0,52 4,04 2,12 1,46 1,97 3,90 5,81 2,41 5,87 8,29 

225 0,63 0,49 3,79 1,87 1,37 1,85 3,43 5,35 2,31 5,75 8,06 

210 0,58 0,45 3,53 1,62 1,27 1,72 2,97 4,89 2,21 5,62 7,84 

195 0,54 0,42 3,28 1,36 1,17 1,59 2,52 4,44 2,11 5,49 7,60 

180 0,50 0,39 3,03 1,11 1,05 1,44 2,08 4,00 2,00 5,34 7,34 

165 0,46 0,36 2,78 0,86 0,93 1,28 1,64 3,56 1,89 5,18 7,07 

150 0,42 0,32 2,52 0,61 0,78 1,10 1,21 3,13 1,77 5,00 6,77 

135 0,38 0,29 2,27 0,35 0,59 0,89 0,78 2,70 1,64 4,79 6,43 

120 0,33 0,26 2,02 0,10 0,32 0,58 0,33 2,25 1,50 4,48 5,98 

 

ɉɨ ɡɚɜɢɫɢɦɨɫɬɢ ܴ = 𝑓(𝜑) ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ (ɪɢɫ.3.2), ɩɪɢ ɩɨɦɨɳɢ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɞɢɭɫɵ ɞɥɹ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ (ɬɚɛɥ.3.10). ɉɨ 
ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɜɵɩɨɥɧɟɧ ɱɟɪɬɟɠ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ (ɩɪɢɥɨɠɟɧɢɟ 
Ȼ, ɪɢɫɭɧɨɤ Ȼ.2). 
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Ɍɚɛɥɢɰɚ 3.10 – ɉɚɪɚɦɟɬɪɵ ɷɥɥɢɩɬɢɱɟɫɤɢɯ ɫɟɱɟɧɢɣ 𝜑, ɝɪɚɞ ρ1, ɦ R, ɦ p2, ɦ 

150 

2,42 

5,95 0,98 

135 5,7 0,83 

120 5,45 0,68 

105 5,2 0,53 

90 4,95 0,37 

75 4,65 0,19 

60 4,35 0,01 

45 4,05 -0,18 

 

 
Ɋɢɫɭɧɨɤ 3.2 – ɂɡɦɟɧɟɧɢɟ ɧɚɪɭɠɧɨɝɨ ɪɚɞɢɭɫɚ ɋɄ 

 

3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɢɩɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

 ܵɧɨɦ =
𝑁ܽܿݏ݋𝜑 =

115

0,85
= 135,29 ʛВА,                                                         (3.17) 

 

ɝɞɟ cosφ ɩɪɢɧɢɦɚɟɦ  0,85. 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ: 
 

P= 
6000݊ܿ =

6000

125
= 48                                                                                (3.18) 

 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-

1130/140-48ɍХɅ4. ɉɚɪɚɦɟɬɪɵ ɞɚɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.11. 
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Ɍɚɛɥɢɰɚ 3.11 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48ɍХɅ4 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɜɟɥɢɱɢɧɵ Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ɍɢɩ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋȼ-1130/140-48ɍХɅ4 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦS  ɆȼȺ 141,17 

ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɧɨɦɊ  Ɇȼɬ 12057 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos  ɨ.ɟ. 0,85 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɧɨɦU  ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɨɦI  ɤȺ 5,899 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɧɨɦn  ɨɛ/ɦɢɧ 125 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ dx  ɨ.ɟ. 1,084 

ɉɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ '
dx  ɨ.ɟ. 0,332 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ''
dx  ɨ.ɟ. 0,205 

ɋɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɬɟɪɪɢɫɬɨɪɧɚɹ - - 

ɂɫɩɨɥɧɟɧɢɟ ɡɨɧɬɢɱɧɨɟ - - 

Ɇɚɫɫɚ ɪɨɬɨɪɚ mɪ ɬ 343 

Ɇɚɫɫɚ ɨɛɳɚɹ mɨɛɳ ɬ 625 

Ⱦɢɚɦɟɬɪ ɫɬɚɬɨɪɚ Dɫɬ ɦɦ 11260 

Ⱦɢɚɦɟɬɪ ɪɨɬɨɪɚ Dɪ ɦɦ 9420 

 

Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ ɛɵɥɢ ɧɚɡɧɚɱɟɧɵ ɢɫɯɨɞɹ ɢɡ 
ɩɪɢɛɥɢɠɟɧɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ (ɬɚɛɥ. 3.12). 

 

Ɍɚɛɥɢɰɚ 3.12 – Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɝɟɧɟɪɚɬɨɪɚ  
Эɥɟɦɟɧɬ 

ɝɟɧɟɪɚɬɨɪɚ 
ɉɚɪɚɦɟɬɪ Ɂɚɜɢɫɢɦɨɫɬɶ Ɂɧɚɱɟɧɢɟ 

ɋɬɚɬɨɪ 

ȼɵɫɨɬɚ ɤɨɪɩɭɫɚ ℎ ɫɬ (1,7 ÷ 1,9)݈ܽ  1,96 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɪɩɭɫɚ ܦɫɬ (1,05 + 𝑖ܦ(0,0017݊0  11,27 ɦ 

Ⱦɢɚɦɟɬɪ ɚɤɬɢɜɧɨɣ ɫɬɚɥɢ ܽܦ 𝑖ܦ  + (0,5 ÷ 0,9) 9,42 ɦ 

ȼɟɪɯɧɹɹ 
ɤɪɟɫɬɨɜɢɧɚ 

ȼɵɫɨɬɚ ℎ ɜ.ɤ. (0,1 ÷ 𝑖ܦ(0,12  0,89 ɦ 

Ⱦɢɚɦɟɬɪ ɥɭɱɟɣ ܦɜ.ɤ. ܦɫɬ 11,26 ɦ 

ɉɨɞɩɹɬɧɢɤ 
ȼɵɫɨɬɚ ℎ ɩ (0,15 ÷ 𝑖ܦ(0,2  1,34 ɦ 

Ⱦɢɚɦɟɬɪ ɤɨɠɭɯɚ ܦɩ (0,4 ÷ 𝑖ܦ(0,5  1,57 ɦ 

ɇɚɞɫɬɪɨɣɤɚ 
ȼɵɫɨɬɚ ℎ 0 0,3 ÷ 0,5 0,40 ɦ 

Ⱦɢɚɦɟɬɪ ݀0 (0,2 ÷ 𝑖ܦ(0,25  1,78 ɦ 

Ʉɪɚɬɟɪ Ⱦɢɚɦɟɬɪ ܦɤɪ (1,4 ÷ 𝑖ܦ(1,5  12,49 ɦ 

 

3.4 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ 

 

Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ) – ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɨɞɚɱɭ ɦɚɫɥɚ ɩɨɞ 
ɞɚɜɥɟɧɢɟɦ ɜ ɫɢɫɬɟɦɭ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. Ɇɚɫɥɨɧɚɫɨɫɧɵɣ ɚɝɪɟɝɚɬ ɫɨɫɬɨɢɬ ɢɡ 
ɫɥɢɜɧɨɝɨ ɛɚɤɚ ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɧɺɦ ɞɜɭɯ ɦɚɫɥɨɜɢɧɬɨɜɵɯ ɧɚɫɨɫɨɜ.  

Ɇɇɍ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɦɟɬɨɞɢɤɟ ɢɡɥɨɠɟɧɧɨɣ ɜ ɥɢɬɟɪɚɬɭɪɟ [3].  

ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɧɢɦɚɟɬɫɹ: Ɇɇɍ 6,3/1-40-8-2. 
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3.5 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥяɬɨɪɚ 

 

ȼɜɢɞɭ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɬɩɚɞɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɫɨɡɞɚɧɢɹ ɛɨɥɶɲɢɯ ɭɫɢɥɢɣ ɧɚ ɥɨɩɚɬɤɚɯ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɡɨɥɨɬɧɢɤɚ 100 ɦɦ, ɤɨɬɨɪɵɣ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ ɞɢɚɦɟɬɪɭ ɦɚɫɥɨɩɪɨɜɨɞɨɜ, ɢɞɭɳɢɯ ɨɬ ɡɨɥɨɬɧɢɤɚ ɤ ɫɟɪɜɨɦɨɬɨɪɭ.  

ȼ ɤɚɱɟɫɬɜɟ ɪɟɝɭɥɹɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ЭȽɊ-Ɇɉ-100-11 [3]. 

 

3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

ȼɚɥ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɞɚɱɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɨɬ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ 
ɤ ɪɨɬɨɪɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɺɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
 

D∗˅ ≥ (5,1 ∙ Mˍ˓ τˇˑ˒ )0,33                                                                               (3.19) 

 

ɉɪɢɱɟɦ  τˇˑ˒ = 30 − 35 ˏПА, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
 

Mˍ˓ = 0,00974 ∙ N

n˔ˋːх = 0,00974 ∙ 115000

125
= 8,96 ˍʜ ∙ ˏ                      (3.20) 

   

            D∗˅ =  5,1 ∙ 8,96 30,0  0,33

= 1,149 ˏ. 

 

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ 1,2 ɦ. 
 

3.7 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢх ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 

ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɵɣ 

ɞɨ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɨɪɢɟɧɬɢɪɨɜɨɱɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ɜɧɭɬɪɟɧɧɟɦɭ 
ɞɢɚɦɟɬɪɭ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ ɬɭɪɛɢɧɵ ܦɲ = 6,75 ɦ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ 
ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ 
ɭɱɺɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɡɚɥɚ 
ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 35 ɦɟɬɪɚɦ.  

ɒɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 15 ɦɟɬɪɚɦ. ɉɪɢ 
ɬɚɤɨɣ ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ 
ɪɚɛɨɬɵ ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱɺɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ 
ɦɟɧɟɟ 1,5 ɦɟɬɪɨɜ.  

Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɛɥɨɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ. Ⱦɥɹ ɩɪɢɩɥɨɬɢɧɧɵɯ ɡɚɞɚɧɢɣ 
ȽЭɋ ɞɥɢɧɚ ɛɥɨɤɚ:  

ˎ˄ܤ  = 4 ∙ 1ܦ = 4 ∙ 5,0 ≈ 20,0 ˏ                                                             (3.21) 
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Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
 𝐿ˏˊ = ˎ˄ܤ ∙ ݊˃ˆ˓ + .˒.ˏܤ = 20 ∙ 2 + 15 = 55 ˏ                                      (3.22) 

 

ȼɵɫɨɬɭ ɢ ɩɪɨɥɺɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ 
ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. ɉɪɢɧɢɦɚɟɦ 
Hɦɡ=24,63 ɦɟɬɪɨɜ. 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜɟɫ ɪɨɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 343 ɬ, ɚ ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ 2 

ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ ɊɭɫȽɢɞɪɨ [5] ɜ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɧɚɡɧɚɱɚɟɬɫɹ ɨɞɢɧ 

ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝɪɭɡɨɩɨɞɴɺɦɧɨɫɬɶɸ 400 ɬɨɧɧ.  
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4 Эɥɟɤɬɪɢɱɟɫɤɚя ɱɚɫɬɶ 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ 

 

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ ȽЭɋ: 

 ɇɚɞɺɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 

 Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ; 

 ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 

 Эɤɨɧɨɦɢɱɧɨɫɬɶ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɬɚɧɞɚɪɬɨɦ ɨɪɝɚɧɢɡɚɰɢɢ «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» ɋɌɈ ɊɭɫȽɢɞɪɨ 01.01.78-2012 ɜ 
ɝɥɚɜɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦɚɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɩɪɢɦɟɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɬɢɩɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɛɥɨɤɨɜ: 

 Ɉɞɢɧɨɱɧɵɣ ɛɥɨɤ; 

 ɍɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤ; 

 Ɉɛɴɟɞɢɧɟɧɧɵɣ ɛɥɨɤ 

Ɍɢɩ ɛɥɨɤɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ. 
ɉɪɢɧɢɦɚɟɬɫɹ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ, ɬɚɤ ɤɚɤ 

ɋɚɪɥɵɤɫɤɚɹ ȽЭɋ ɢɦɟɟɬ 2 ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1. 

 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɋɚɪɥɵɤɫɤɨɣ 

ȽЭɋ 
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Ⱦɥɹ ɜɵɛɨɪɚ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɥɢɧɢɣ ɛɵɥɚ 
ɪɚɫɫɦɨɬɪɟɧɚ ɤɚɪɬɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɞɫɬɚɧɰɢɣ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ. ɋɚɦɨɣ 
ɛɥɢɡɤɨɣ ɩɨɞɫɬɚɧɰɢɟɣ ɤ ɡɞɚɧɢɸ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɹɜɥɹɟɬɫɹ 
ɩɨɞɫɬɚɧɰɢɹ «Ɉɧɝɭɞɚɣɫɤɚɹ» 110 ɤȼ. ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɥɢɧɢɣ ɞɨ ɜɵɛɪɚɧɧɨɣ 
ɩɨɞɫɬɚɧɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 35 ɤɦ. 

 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ȽЭɋ 

 

4.2.1 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 

ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɢɪɚɟɬɫɹ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ-1130/140-

48ɍɏɅ4 ɩɪɨɢɡɜɨɞɫɬɜɚ ɈȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ». ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɉɚɫɩɨɪɬ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɹ 

Ɍɢɩ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɋȼ-1130/140-48ɍɏɅ4 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ 

ܵɧɨɦ ɆȼȺ 141 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ 

𝑃ɧɨɦ Ɇȼɬ 120 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

 𝜑 ɨ.ɫ. 0,85ݏ݋ܿ

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ ɧܷɨɦ ɤȼ 13,8 

 

4.2.2 ȼɵɛɨɪ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ȼɇ ɞɥя ɫɯɟɦɵ ɫ 
ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 

Ɋɚɫɱɟɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ܵ˓˃˔ч =
𝑃ˆ−𝑃˔ːܿݏ݋𝜑 =

120−1,2

0,85
= 139,76 ʛʑА ,                                                (4.1) 

 

ɝɞɟ     𝑃 − ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, 𝑃ː −ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ. 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ «Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɸɬɫɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 200000/110. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.2. 
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Ɍɚɛɥɢɰɚ 4.2 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ 200000/110 ܵɧɨɦ, 

Ɇɜɬ 
ɧܷ, ɤВ 

ɤܷ,% ∆𝑃ɤ, ɤȼɬ ∆𝑃хх, ɤȼɬ 𝐼х,% ܴɬ, Ɉɦ ܺɬ, Ɉɦ 
ɜܷɧ ɧܷɧ 

200 121 13,8 11,5 580 140 0,5 0,212 8,42 

 

Ɋɚɫɫɱɢɬɚɟɦ ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ. 
 τ = (0,124 +

Т݉𝑎ݔ
104

)2 ∙ ˇˑˆݐ =  0,124 +
1440

104
 2 ∙ 8760 = 629,18

чˆˑˇ,     (4.2) 

 

ɝɞɟ     Т݉𝑎ݔ −ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ; 

ˇˑˆݐ  − ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɝɨɞɭ. 
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 

˄˃˓ݐ  = 8760 − 𝜇 ∙ ܶ˒ ˎ −𝜔 ∙ ܶ˅ ,                                                                (4.3) 

 

ɝɞɟ     𝜇 = 0,9 − ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ; ܶ˒ ˎ = 28 −ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; 𝜔 = 0,03 − ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɛɥɨɤɚ, 1/ɝɨɞ; ܶ˅ = 61 − ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

 

˄˃˓ݐ  = 8760 − 0,9 ∙ 28 − 0,03 ∙ 61 = 8732,97 ч. 

 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ ݔݔܹ = ݊˕ ∙ ∆𝑃ݔݔ ∙ ˄˃˓ݐ = 1 ∙ 0,14 ∙ 8723,97 = 1221,36 ʛʑ˕ ∙ ч,        (4.4) 

 

ɝɞɟ     ݊˕ − ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 

 ∆ܹː =
∆𝑃ˍ݊˕ ∙  ܵ˓˃˔чܵ˕ ːˑˏ 2 ∙ 𝜏 =

0,58

1
∙  139,76

200
 2 ∙ 629,18 = 178,2 ʛʑ˕ ∙ ч,    (4.5) 

 

ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 ʗ˒ˑ˕ = 1ߚ ∙  ∆ ݔݔܹ + ∆ܹː  ,                                                                      (4.6) 

 

ɝɞɟ     1ߚ − ɰɟɧɚ ɡɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɫɨɝɥɚɫɧɨ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɟ ɩɨ 
ɬɚɪɢɮɚɦ, 1ߚ = 0,9 ˓˖˄/ˍʑ˕ ∙ ч 
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 ʗ˒ˑ˕ = 0,9 ∙  1221,36 + 178,2 = 1259,61 ˕ы˔.˓˖˄/ˆˑˇ 

 

Ⱦɥɹ ɞɜɭɯ ɛɥɨɤɨɜ: 

 ʗ˒ˑ˕1
110 = 2 ∙ 1259,61 = 2519,21 ˕ы˔.˓˖˄/ˆˑˇ. 

 

4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 

 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 
ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 1% ɨɬ ܵʒЭʠ: 

 ܵ˔.ː. = 0,018 ∙ ܵʒЭʠܿݏ݋𝜑 = 0,018 ∙ 230

0,85
= 4,871 ʛʑ ∙ А                                 (4.7) 

 

ɍɫɥɨɜɢɹ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 

 ܵʡ .̝ː. ൒ ܵ˔.ː. 

 

ɉɨ ɤɚɬɚɥɨɝɭ ɈȺɈ «Эɥɟɤɬɪɨɡɚɜɨɞ» ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ 
2500/15 ɍ3. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.3–Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/15 ɍ3 

Sɧɨɦ, Ɇȼ∙ Ⱥ 
Uɇ, ɤȼ 

Uɤ, % ∆Pɤ, ɤȼɬ ∆Pɯɯ, ɤȼɬ 
Uȼɇ Uɇɇ 

2,5 13,8 0,4 6 21 3,8 

 

4.2.4 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞяɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 

 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɧɚ Ɋɍ 110 ɤȼ: 

 ܵ∑
 
= 2 ∙ (𝑃ˆ−𝑃˔.ː.)ܿݏ݋𝜑 ;                                                                                      (4.8) 

 

 ܵ∑
 
= 2 ∙  115−1,15 

0,85
= 267,88 ʛʑ ∙ А. 

 

ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 110 ɤȼ: 

 ܵ˒˓ˈˇ
 
=

𝐾˒˓∙𝑃˒˓ˈˇܿݏ݋𝜑˔ =
1,4∙35,7

0,9
= 55,6 ʛʑ ∙ А.                                              (4.9) 

 

ɝɞɟ     𝐾˒˓ − ɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ; 

          𝐾˒˓ = 1,4. 
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ɑɢɫɥɨ ɥɢɧɢɣ 110 ɤȼ: 

 ݊ˎ =
ܵ∑ܵ˒ˈ˓ˇ

 

=
267,88 

55,6
= 3,2                                                                       (4.10) 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ 110 ɤȼ ɪɚɜɧɵɦ ݊ˎ = 3,2 + 1 = 4,2 = 5. 

 𝐼 ˃˄ =
ܵ∑݊ˎ∙√3∙ܷːˑˏ 

=
267,88 ݊ˎ∙√3∙110

= 0,281 ˍА                                               (4.11) 

 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ȼɅ 110 ɤȼ: 

 𝐼 ˃˔ч = ʡߙ ∙ 𝑖ߙ ∙ 𝐼 ˃˄ = 0,9 ∙ 1,05 ∙ 0,281 = 0,265 ˍȺ,                         (4.12) 

 

ɝɞɟ     ߙʡ = 0,9 − ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɸɳɢɣ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɥɢɧɢɢ; ߙ𝑖 = 1,05 −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɧɚɝɪɭɡɤɢ ɩɨ ɝɨɞɚɦ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɥɢɧɢɢ. 

 

ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱɟɬɧɨɝɨ ɬɨɤɚ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ – 240/32. 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ 𝐼 ˑ˒ = 0,605 ˍА. 

ɉɪɨɜɟɪɤɚ ɩɨ ɧɚɝɪɟɜɭ: 

 𝐼 .˃˅ =
ܵ∑

(݊ˎ−1)∙√3∙ܷːˑˏ 

=
267,88 

4∙√3∙110
= 0,355 ˍА                                          (4.13) 

 𝐼 ˑ˒ > 𝐼 .˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɢɪɚɟɦɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ 
ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 

Ɍɚɛɥɢɰɚ 4.4 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ-240/32 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ ɮɚɡɟ ܴ0, Ɉɦ/ɤɦ ܺ0, Ɉɦ/ɤɦ 

1 0,118 0,435 

 

4.3 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱёɬɚ 

 

Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.14): 

 ʙ1 = ʙʟʢ + ʙʡ + ʙʡʠʜ                                                                          (4.14) 

 

ɝɞɟ     ʙʟʢ − ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜɵɤɥɸɱɚɬɟɥɹ. ʙʟʢ110 = 300 000 ɬɵɫ.ɪɭɛ. ; 



44 
 

ʙʡ −ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ. ʙʡ110 = 70 000 ɬɵɫ.ɪɭɛ. (ɌȾɐ-200000/110); ʙʡʠʜ −ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ. ʙʡʠʜ110 = 1 028 ɬɵɫ.ɪɭɛ. (ɌɋɁ-2500/15). 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɨɜ: 

 ʙ1
110 =  8 ∙ 300 000 + 2 ∙ 70 000 + 2 ∙ 1 028 = 304 948 ɬɵɫ.ɪɭɛ. 

 

ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɫɨɫɬɚɜɹɬ: 

 ʗ1 = 0,09 ∙ ʙ1 + ʗ˒ˑ˕1
110 ;                                                                         (4.15) 

 ʗ1 = 0,09 ∙ 304 948 + 2519,21 = 29 964 ɬɵɫ.ɪɭɛ/ɝɨɞ 

 

ɉɪɢɜɟɞɺɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ʖ𝑖 = Еː ∙ ʙ𝑖 + ʗ𝑖 ,                                                                                   (4.16) 

 

ɝɞɟ     Еː − ɧɨɪɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ. 
 ʖ1 = 0,15 ∙ 304 948 + 29 964 = 75 706 ɬɵɫ.ɪɭɛ/ɝɨɞ, 

 

Ƚɥɚɜɧɚɹ ɫɯɟɦɚ ɜɵɛɢɪɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɫɨɩɨɫɬɚɜɥɟɧɢɹ ɜɚɪɢɚɧɬɨɜ ɫ ɭɱɟɬɨɦ ɪɟɠɢɦɨɜ ɢ ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɜɚɪɢɚɧɬɨɜ ɫɯɟɦɵ ɩɪɢɧɢɦɚɟɬɫɹ ɟɞɢɧɫɬɜɟɧɧɨ 
ɜɨɡɦɨɠɧɚɹ ɝɥɚɜɧɚɹ ɫɯɟɦɚ ȽЭɋ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 

4.4 ȼɵɛɨɪ ɫɯɟɦɵ ɊУ 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. 

ɋɨɝɥɚɫɧɨ ɋɈ ȿЭɋ «ɋɢɫɬɟɦɵ ɩɪɢɧɰɢɩɢɚɥɶɧɵɟ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ Ɋɍ 35-

750 ɤȼ. Ɍɢɩɨɜɵɟ ɪɟɲɟɧɢɹ» ɨɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ 
ɫɯɟɦɚɦ Ɋɍ ɡɚɤɥɸɱɚɸɬɫɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ:  

 ɧɚɞɟɠɧɨɫɬɶ 

 ɷɤɨɧɨɦɢɱɧɨɫɬɶ 

 ɧɚɝɥɹɞɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ 
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 ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ 

 ɜɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɨɜ ɢ ɪɚɫɲɢɪɟɧɢɹ 

Ɉɛɨɛɳɟɧɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɜɵɛɨɪɟ ɫɯɟɦɵ Ɋɍ ɩɪɢ ɪɚɜɧɨɦ 
ɨɛɟɫɩɟɱɟɧɢɢ ɤɚɱɟɫɬɜɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɉɋ ɹɜɥɹɟɬɫɹ ɦɢɧɢɦɭɦ 
ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ Ɋɍ ɢ ɩɨɞɫɬɚɧɰɢɢ ɜ ɰɟɥɨɦ. 

     ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-110 ɤȼ – 7: 

 5 ȼɅ 110 ɤȼ; 

 2 ɛɥɨɤɚ. 
     ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɬɚɧɞɚɪɬɨɦ: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɩɪɢɦɟɧɟɧɢɸ 
ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ», ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɦɟɧɹɟɦ ɫɯɟɦɭ 
ɈɊɍ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ ɢ ɨɛɯɨɞɧɨɣ. ȼ ɨɛɳɟɦ ɜɢɞɟ 
ɫɯɟɦɚ ɩɪɟɞɨɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.2. 

                        
Ɋɢɫɭɧɨɤ 4.2. – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ-110 ɤȼ 

 

4.5 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢя 
 

Ɉɩɪɟɞɟɥɢɦ ɢɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 
ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ. 

ɋɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ: 

ʒݔ  = ݔ ′݀′ ∙ ܷːˑˏ2ܵːˑˏ = 0,205 ∙ 13,82

141
= 0,277 ʝˏ.                                           (4.17) 

 

Ɂɧɚɱɟɧɢɟ ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɣ ЭȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 

 𝐸ʒ = 𝐸∗′′ ∙ ܷ˄ = 1 ∙ 121 = 121 ˍʑ.                                                        (4.18) 

 

ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
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ʡݔ =
ܷʙ%∙ܷːˑˏ2

100 ∙ܵːˑˏ =
11,5∙1212

100 ∙200
= 8,42 ʝˏ.                                                    (4.19) 

 

ɋɢɫɬɟɦɚ: 

ʠݔ  =
ܷːˑˏ2ܵˍˊ =

1212

150
= 97,6 ʝˏ.                                                                  (4.20) 

 

Ʌɢɧɢɢ ɫɜɹɡɢ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ: 

ʚݔ  =
݈݊∙ˇ˖,0ݔ =

0,435 ∙35

5
= 3,045 ʝˏ.                                                        (4.21) 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ: 

 ݇ʡ =
ܷʜʜܷʑʜ =

13,8

121
= 0,141.                                                                       (4.22) 

 

Ɉɩɪɟɞɟɥɢɦ ɚɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɫɟɯ ɷɥɟɦɟɧɬɨɜ 

ɤɨɪɨɬɤɨɡɚɦɤɧɭɬɨɣ ɰɟɩɢ. 
ʒݎ  =

ʒ𝑎ܶݔ ,ˆ∙𝜔 =
0,277

0,045 ∙314
= 0,0196 ʝˏ;                                                      (4.23) 

ʠݎ  =
ʠ𝑎ܶݔ ,˔∙𝜔 =

97,6

0,035 ∙314
= 8,88 ʝˏ;                                                          (4.24) 

ʚݎ  =
݈݊∙ˇ˖,0ݎ =

0,118 ∙35

5
= 0,847 ʝˏ;                                                         (4.25) 

ʡݎ  = ∆𝑃 ∙ ܷːˑˏ2ܵːˑˏ2 = 580 ∙ 1212

2002
= 0,212 ʝˏ;                                             (4.26) 

 

4.5.1 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢя ɜ ɊУ ȼɇ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RASTRWIN 3» 

 

ɇɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4, 4.5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɡ ɬɚɛɥɢɰ 
ɩɪɨɝɪɚɦɦɵ «RastrWin3», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. ɇɚ ɪɢɫɭɧɤɟ 4.6 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɯɟɦɚ ɞɥɹ ɪɚɫɱɟɬɚ. 

 



47 
 

 
Ɋɢɫɭɧɨɤ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.4 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.5– ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 

4.5.2 Ɋɚɫɱɟɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ 
ɡɚɦɵɤɚɧɢя ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪяɠɟɧɢɢ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 
«RASTRWIN 3» 

 

Ɍɨɱɤɢ ɪɚɫɱɺɬɚ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.6. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.7, 4.8, 4.9 ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.5. 
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Ɋɢɫɭɧɨɤ 4.6 – Ɋɚɫɱɺɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɺɯɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɄɁ 

 

 
Ɋɢɫɭɧɨɤ 4.9 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɬɪɺɯɮɚɡɧɨɝɨ ɄɁ 

 

Ɍɚɛɥɢɰɚ 4.5 – Ɇɟɫɬɨ ɄɁ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɺɬɚ ɜ ɬɨɱɤɚɯ 
Ɍɢɩ ɄɁ ɉ1 𝐼ɩ.0 𝑖ݕ  

1ɮ 2 9,16 23,33 

3ɮ 2 6,12 15,59 

3ɮ 1 51,36 130,79 

 

4.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬяɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 

 

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

Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɺɬɧɵɣ ɬɨɤ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% 
ɧɚɩɪɹɠɟɧɢɢ: 
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𝐼 .˓˃˄ ݉𝑎ݔ = 1,05 ∙ 𝐼 .ːˑˏ = 1,05 ∙ ܵˆ.ːˑˏ√3∙ܷˆ.ːˑˏ,                                             (4.27) 

 

 𝐼 .˓˃˄ ݉𝑎ݔ = 1,05 ∙ 115√3∙13,8
= 5052 А. 

 

Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ɜ ɩɪɢɫɨɟɞɢɧɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 𝐼 ˃˄ ݉𝑎ݔ = 1,05 ∙ ܵˆ.ːˑˏ√3∙ܷˆ.ːˑˏ∙𝐾ʡ,                                                                   (4.28) 

 

 𝐼 ˃˄ ݉𝑎ݔ = 1,05 ∙ 115√3∙13,8∙121

13,8

= 574 А. 

 

ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɥɢɧɢɣ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 110 ɤȼ: 

 𝐼ʚ1−ʚ3 ˓˃˄ ݉𝑎ݔ =
ܵ˓˃˄ ݉𝑎3√ݔ∙ܷːˑˏ∙݊ʚ =

ܵʒ1−ʒ2−ܵ˔ː√3∙ܷˆ.ːˑˏ∙݊ʚ,                                               (4.29) 

 

 𝐼ʚ1−ʚ3 ˓˃˄ ݉𝑎ݔ =
267,88√3∙110∙5 = 281 А. 

 

Ɋɚɫɱɺɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɺɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 
ɨɞɧɨɣ ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 

 𝐼ʚ1−ʚ3 ˓˃˄ ˖˕яˉ =
ܵʒ1−ʒ2−ܵ˔ː√3∙ܷːˑˏ∙(݊ʚ−1)

,                                                              (4.30) 

 

 𝐼ʚ1−ʚ3 ˓˃˄ ˖˕яˉ =
267,88√3∙110∙(5−1)

= 352 А. 

 

4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɈɊУ 110 ɤȼ 

 

ȼɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ ȼЭȻ-110. ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
ɁȺɈ «Эɧɟɪɝɨɦɚɲ-ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ». ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.6. 

 

Ɍɚɛɥɢɰɚ 4.6 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ȼЭȻ-110 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɧܷɨɦ ൒ ɫܷеɬи ɧɨɦ ɫܷеɬи ɧɨɦ = 110 ɤВ ɧܷɨɦ = 110 ɤВ 𝐼ɧɨɦ ൒ 𝐼ɪɚɛ ݉𝑎ݔ  𝐼ɪɚɛ ݉𝑎ݔ = 352 Ⱥ 𝐼ɧɨɦ = 2500 А 𝐼ɨɬɤɥ.ɧɨɦ ൒ 𝐼ɩ.0 𝐼ɩ.0=9,16 ɤȺ 𝐼ɨɬɤɥ.ɧɨɦ = 40 ɤА 𝑖ɩɪ.ɫɤɜ ൒ 𝑖ݕ  𝑖ݕ =23,33 ɤȺ 𝑖ɩɪ.ɫɤɜ = 102 ɤА 𝐵ɤ.ɪɚɫч ൑ 𝐵ɤ.ɧɨɦ 𝐵ɤ.ɪɚɫч= 189,93 ɤȺ2∙ ɫ 𝐵ɤ.ɧɨɦ = 4800 ɤȺ2∙ ɫ 
 

Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɞɢɦɨɝɨ ɪɚɡɪɵɜɚ ɜ ɰɟɩɹɯ Ɋɍ ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨ-ɩɨɜɨɪɨɬɧɨɝɨ ɬɢɩɚ ɊȽ-110/1000 (ɬɚɛɥɢɰɚ 4.7), ɚ ɬɚɤɠɟ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ (ɬɚɛɥɢɰɚ 4.8), ɚɧɚɥɢɡɚɬɨɪ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪ 
(ɬɚɛɥɢɰɚ 4.9). 

 

Ɍɚɛɥɢɰɚ 4.7 – ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȽ-110/1000 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɧܷɨɦ ൒ ɫܷеɬи ɧɨɦ ɫܷеɬи ɧɨɦ = 110 ɤВ ɧܷɨɦ = 110 ɤВ 𝐼ɧɨɦ ൒ 𝐼ɪɚɛ ݉𝑎ݔ  𝐼ɪɚɛ ݉𝑎ݔ = 352 Ⱥ 𝐼ɧɨɦ = 1000 А 𝑖ɩɪ.ɫɤɜ ൒ 𝑖ݕ  𝑖ݕ =23,33 ɤȺ 𝑖ɩɪ.ɫɤɜ = 80 ɤА 𝐵ɤ.ɪɚɫч ൑ 𝐵ɤ.ɧɨɦ 𝐵ɤ.ɪɚɫч= 189,93 ɤȺ2∙ ɫ 𝐵ɤ.ɧɨɦ = 2977ɤȺ2∙ ɫ 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ȾɇȿЭ-110 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɧܷɨɦ ൒ ɫܷеɬи ɧɨɦ ɫܷеɬи ɧɨɦ = 110 ɤВ ɧܷɨɦ = 110 ɤВ ܵ2 ൑ ܵ2 ɧɨɦ ܵ2= 0,2 В ∙ А ܵ2 ɧɨɦ = 5 В ∙ А 

 

Ɍɚɛɥɢɰɚ 4.9 – ɉɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɩɪɢɛɨɪɚ 
Ɍɢɩ ɩɪɢɛɨɪɚ 

ɂɧɬɟɪɮɟɣɫ 
ɩɪɢɛɨɪɚ 

Ʉɥɚɫɫ 
ɬɨɱɧɨɫɬɢ 

ɉɨɬɪɟɛɥɹɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

(В ∙ А) 

Ⱥɧɚɥɢɡɚɬɨɪ 
ɫɟɬɢ 

ȺɉɄЭ-1 Ethernet M-bus 0,5 0,2 

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

 

ɋɨɝɥɚɫɧɨ ɉɍЭ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɡɚɳɢɳɚɸɬɫɹ ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼɵɛɪɚɧ Ɉɉɇ–ɉ1–110/73/10/2ɍɏɅ1 ɮɢɪɦɵ ɁȺɈ «ɁЭɌɈ». 

 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢя ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪяɠɟɧɢя 

 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɢɫɨɟɞɢɧɺɧɧɵɯ ɤ Ɋɍ ȼɇ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ ɄȺȽ-20, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ 
ɢɡ ɷɥɟɝɚɡɨɜɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. Ⱦɥɹ ɡɚɳɢɬɵ ɤɨɦɩɥɟɤɫɚ ɨɬ 
ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ Ɉɉɇ. ɉɚɪɚɦɟɬɪɵ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.10. 

 

Ɍɚɛɥɢɰɚ 4.10 – ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɄȺȽ-20 
ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

ɧܷɨɦ ൒ ɫܷеɬи ɧɨɦ ɫܷеɬи ɧɨɦ = 110 ɤВ ɧܷɨɦ = 110 ɤВ ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɜɵɤɥɸɱɚɬɟɥɹ ɜɯɨɞɢɬ 

ɪɚɡɴɟɞɢɧɢɬɟɥɶ. 
ɉɚɪɚɦɟɬɪɵ 

ɪɚɡɴɟɞɢɧɢɬɟɥɹ 

𝐼ɧɨɦ ൒ 𝐼ɪɚɛ ݉𝑎ݔ  𝐼ɪɚɛ ݉𝑎ݔ = 3461 Ⱥ 𝐼ɧɨɦ = 8000 А 𝐼ɨɬɤɥ.ɧɨɦ ൒ 𝐼ɩ.0 𝐼ɩ.0=51,36 ɤȺ 𝐼ɨɬɤɥ.ɧɨɦ = 90 ɤА 𝑖ɩɪ.ɫɤɜ ൒ 𝑖ݕ  𝑖ݕ =130,79 ɤȺ 𝑖ɩɪ.ɫɤɜ = 230 ɤА 𝐵ɤ.ɪɚɫч ൑ 𝐵ɤ.ɧɨɦ 𝐵ɤ.ɪɚɫч= 297,44 ɤȺ2∙ ɫ 𝐵ɤ.ɧɨɦ = 24300 ɤȺ2∙
ɫ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.10 
ɍɫɥɨɜɢɟ 
ɜɵɛɨɪɚ 

Ɋɚɫɱɺɬɧɵɟ ɞɚɧɧɵɟ Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

- 
%ɧߚ =

𝑖𝑎√2𝐼 0

= 1,8 ɤА 

%ɧߚ = 90 ɤА 

ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ 

ɜɵɤɥɸɱɚɬɟɥɹ ɡɚɜɨɞɨɦ 
ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 

 

4.9 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ ɧɚ ɧɚɩɪяɠɟɧɢɢ 
0,4 ɤȼ 

 

Iːˑˏ =
S˔ː√3∙Uːˑˏ∙n˃ˆ˓ =

4870√3∙0,4∙2 = 3520 А                                                    (4.31) 

 

ɍɫɬɚɧɚɜɥɢɜɚɟɦ ɚɜɬɨɦɚɬ ȼȺ-ɋЭЩ-Ⱥɋ40 4000Ⱥ. 
 

4.10 ȼɵɛɨɪ ɪɟɡɟɪɜɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢя (ȾȽУ) 

ɉɨ ɭɫɥɨɜɢɸ ɩɨɥɧɨɝɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɋɇ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɦɨɳɧɨɫɬɶɸ 
ȾȽɍ ɜ ɫɥɭɱɚɟ ɨɬɤɚɡɚ ɞɪɭɝɢɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ, ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɞɜɚ 
ɞɢɡɟɥɶɧɵɯ ɷɧɟɪɝɨɤɨɦɩɥɟɤɫɚ ADMi-1200 Mitsubishi ɋɭɦɦɚɪɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 2,4 ɆȼȺ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ «Ɂɚɜɨɞ ɉɋɆ» Ɋɨɫɫɢɹ. 
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 5 ɍɫɬɪɨɣɫɬɜɚ ɊЗɢА    

                           

ɋɢɥɨɜɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɩɨɞɫɬɚɧɰɢɣ ɢ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɚɳɢɳɚɬɶ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɨɜ ɭɫɬɪɨɣɫɬɜɚɦɢ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɩɪɟɞɨɯɪɚɧɢɬɟɥɹɦɢ. Ɍɚɤɠɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨ ɨɫɧɚɳɚɬɶ ɭɫɬɪɨɣɫɬɜɚɦɢ ɚɜɬɨɦɚɬɢɤɢ, ɜ ɬɨɦ ɱɢɫɥɟ ɭɫɬɪɨɣɫɬɜɚɦɢ 
ɩɪɨɬɢɜɨɚɜɚɪɢɣɧɨɣ ɚɜɬɨɦɚɬɢɤɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ  ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

ɇɢɠɟ ɪɚɫɫɦɨɬɪɟɧɵ ɡɚɳɢɬɵ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ȽЭɋ: ɝɟɧɟɪɚɬɨɪɨɜ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɅЭɉ. 
 

5.1 Ɋɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 

 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ: 

 

 𝐼 ˑˏ =
𝑃ːˑˏ/ܿݏ݋𝜑 3∙𝑈ːˑˏ =

120∙103/0,85 3∙13,8
= 5899 ʏ                                                     (5.1) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ 
ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 

 𝐼 ˑˏ2 =
𝐼ːˑˏ1∙ʙ˔˘ʙ˕˕ =

5899∙1
6000/5

= 4,92 ʏ                                                              (5.2) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ: 

 

 𝐼 ː1 =
𝑆ːˑˏ 3∙𝑈ːˑˏ =

200 ∙103 3∙121
= 954,29ʏ                                                             (5.3) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ: 

 

 𝐼 ː2 =
954,29

1000 /5
= 4,78 ʏ                                                                                 (5.4) 

 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɜɨɡɛɭɠɞɟɧɢɹ:  
 

 𝐼 ː TE
1 =

1000 3∙13,8
= 41,9 ʏ                                                                             (5.5) 

 

5.2 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

Ƚɟɧɟɪɚɬɨɪ ɋȼ-1130/140-48ɍɏɅ4 

ɋɢɥɨɜɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ 200000/110/13,8  

Ʌɢɧɢɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ 
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ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 
ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 

 

ɇɚ ɝɥɚɜɧɨɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɟ ɋȼ-1130/140-48ɍɏɅ4: 

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

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

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

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

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

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ 

ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) 

ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌȾɐ 200000/110/13,8: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 

 ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɨɯɜɚɬɵɜɚɸɳɟɟ ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 

 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 110 ɤȼ; 

 Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
 Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ;  
 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
  Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɜ ɛɚɤɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;  
   Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ ȽЭɋ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 

 Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 
ɧɚɩɪɹɠɟɧɢɸ 

 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
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 Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 

ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 110 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 5-ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
 ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
 ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 110 ɤȼ. 
 

5.3 Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱɟɬ ɢɯ ɭɫɬɚɜɨɤ 

  

5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.1, ɩɚɪɚɦɟɬɪɵ 
ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

Ɍɢɩ 
ɋȼ-1130/140-

48ɍɏɅ4 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ 141 ɆȼА 

ɚɤɬɢɜɧɚɹ 120 Ɇȼɬ 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ  cosφ 0,85 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ 5899 А 

Ɍɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ 1546 А 

ɂɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ (ɨ.ɟ) 

ɫɢɧɯɪɨɧɧɨɟ Xd 1,084 

ɩɟɪɟɯɨɞɧɨɟ X’d 0,332 

ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ 
X”d 

0,205 

ȿɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,82 ɦɤɎ/ɮɚɡɭ 

 

Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ  
Ɍɢɩ ɌȾɐ – 200000/110/13,8 

Ɇɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 200 ɆȼА 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 121 ɤȼ 

ɇɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ Uɤ = 11,5 

 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (𝐼ʠʟ < 0,2 ∙ 𝐼ʜ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 
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Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: 𝐼ʜʝʛ = 5899 ʏ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = 6000/5 ʏ. 
 

1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 
ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ𝐼ʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

 𝐼ʜʐ(ʜ) = ʙʝʓʜ ∙ 𝑓𝑖 ∙ 𝐼ʜ = 0,5 ∙ 0,1 ∙ 𝐼ʜ,                                                                 (5.6) 

 

ɝɞɟ ʙʝʓʜ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑓𝑖 = 0,1 - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐼ʠʟ.0 ൒ 𝐾ʜ ∙ 𝐼ʜʐ ʜ = 2 ∙ 0,05 ∙ 𝐼ʜ = 0,1 ∙ 𝐼ʜ,                                                      (5.7) 

 

ɝɞɟ 𝐾ʜ = 2 - ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 𝐼ʠʟ.ʝ =  0,15 − 0,2 ∙ 𝐼ʜ 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ:𝐼ʠʟ.ʝ = 0,15 ∙ 𝐼ʜ = 884,85 ʏ. 
 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾ʡ 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:   

 𝐼ʜʐ(ʙʖ) = ʙʏʞ ∙ 𝑓𝑖 ∙ ʙʝʓʜ ∙ 𝐼ʛʏʙʠ,                                                                           (5.8) 

 

ɝɞɟ ʙʏʞ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑓𝑖 = 0,1 - ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 𝐼ʛʏʙʠ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 
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 𝐼ʛʏʙʠ =
𝐸 ′̂′𝑥 ′݀′ ∙ 𝐼ʜ = 32516,44 ʏ. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.8): 

 

 𝐼ʜʐ(ʙʖ) = 2 ∙ 0,1 ∙ 0,5 ∙ 1,13

0,205
∙ 5899 = 3251,64 ʏ. 

 

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 𝐾ʡ >

 𝐼ʜʐ(ʙʖ) ∙ 𝐾ʜ𝐼ʡ ,    ˆˇ  ̍𝐼ʡ = 𝐼ʛʏʙʠ                                                                    (5.9) 

 𝐾ʡ >
3251,64 ∙ 2

32516,44
 

 𝐾ʡ > 0,2,  
 

ɝɞɟ 𝐾ʜ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  𝐼ʡ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝐾ʡ = 0,3. 
 

3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ 
ɬɨɪɦɨɠɟɧɢɹ): 

 𝐼ʜʡ =
𝐼∗ʠʟʙʡ =

0,15

0,3
= 0,5.                                                                                      (5.10) 

 

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

ܤ  ൒ 𝐼∗ʠʟʙʡ =
0,15

0,3
= 0,5.                                                                                         (5.11) 

 

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

ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.1 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 

 

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

 

5.3.2 Зɚɳɢɬɚ 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% 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 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ (𝑈ʝ Эʚ.ʠʡ.) ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ 𝑈ʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
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ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
Σܥ  = ʠʒ + ʡܥ + ʠʧ + ʠʑʒ = 0,82 + 0,00733 + 0,08 + 0,35 =

= 1,26
ˏˍʣ˗˃з˖ ,                                                                                                          (5.12)  

 

ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
 𝐼ܥ = 1,73 ∙ 𝑈ʚ ∙ 𝜔 ∙ ʠΣ = 9,45 ʏ.                                                                        (5.13) 

  

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 

 𝑈ʝ Эʚ.ʠʡ = ʙ ∙ 𝑈0 ∙ ʠʡ 𝜇0 ʠʡ 𝜇0 + ʠΣ ,                                                                         (5.14) 

 

ɝɞɟ    ʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ 𝑈0 ɩɨ 
ɨɛɦɨɬɤɟ ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = 0,5; ʠʡ 𝜇0  – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɨɞɧɨɣ ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡ 𝜇0 = 0,009

ˏˍʣ˗˃з˖ ; 𝑈0 – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ 
ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 

 𝑈0 =
1

3
∙ 𝑈ʜʝʛ ʑʜ  3 =

1

3
 ∙ 121 3

= 23,08 ˍʑ,                                                 (5.15) 

 

Ɍɨɝɞɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ: 

 𝑈ʝ Эʚ.ʠʡ. = 0,5 ∙ 32516,44 ∙ 0,009

0,009 + 1,26
= 115,31 ʑ.                              (5.16) 

 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ 𝑈Ɉ ЭɅ.ɋɌ. = 115,31 ʑ 
 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 𝑈ʠʟ ൒ ʙʜʙʑ ∙ 3݊ʡʜ ∙ 𝑈0 Эʚ.ʠʡ,                                                                                      (5.17) 

 𝑈ʠʟ ൒ 1,5

0,95
∙ 3 ∙ 115,31

13,8 3∙0,1

3

, 
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𝑈ʠʟ ൒ 2,29 ʑ, 

 

ɝɞɟ     ʙʜ = 1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = 0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 𝑈0 ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: 𝑈01𝐺  ɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɫ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 9,0ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; 𝑈02𝐺  ɫ ɭɫɬɚɜɤɨɣ 10 ȼ ɢ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
0,5ɫ, ɤɨɬɨɪɚɹ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ; 𝑈0𝐺  ɫ ɭɫɬɚɜɤɨɣ 15 ȼ ɢ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ 0,5ɫ  ɫ ɞɟɣɫɬɜɢɟɦ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɜɵɤɥɸɱɚɬɟɥɹ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-

ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 
2) ȼɬɨɪɨɣ ɨɪɝɚɧ 𝑈03 ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 

ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ 𝑈03  ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

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

 ʤ =
1ʙʡ + 2

.                                                                                                             (5.18) 

 

ɉɪɢ  𝐾ʡ = 1,2 ɨɪɝɚɧ 𝑈03  ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 31,3 % ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 500 ɦɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

 

5.3.3 Зɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 

 

Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɢɦɟɟɬ ɞɜɟ ɫɬɭɩɟɧɢ 

1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ: 
 𝑈2˓ܥ =

1,4 ∙ 𝑈ʜ݊ʡʜ =
1,4 ∙ 13800

13800/100
= 140 ʑ.                                                        (5.19) 

 

2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 
ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ 1,2 ∙ 𝑈ʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ: 
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 𝑈1˓ܥ =
1,2 ∙ 𝑈ʜ݊ʡʜ =

1,2 ∙ 13800

13800/100
= 120 ʑ.                                                        (5.20) 

 

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɫɬɨɪɨɧɟ 110 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,09 ∙ 𝐼ʜ. 

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

 

5.3.4 Зɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ ɝɟɧɟɪɚɬɨɪɟ. 
Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 𝐼∗2: 

 𝐼∗2 = 𝐼2/𝐼ʜ,                                                                                                               (5.21) 

 

ɝɞɟ     𝐼2– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  𝐼ʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ 𝐼2 ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 

ʓʝʞݐ  = 𝐼∗2/ܣ
2 ,                                                                                                           (5.22) 

 

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

Ɂɚɳɢɬɚ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɵ ɨɪɝɚɧɨɜ: 

 

1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ (𝐼2ʠʗʒʜ) ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼2 

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

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:𝐼∗2ʠʗʒʜ =  0,05 − 0,07 ; 𝐼2ʠʗʒʜ = 0,07 ∙ 𝐼ʜ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ (𝐼2ʞʢʠʙ) ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ 𝐼2ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = 600 ˔. 

Ɍɨɝɞɚ: 
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𝐼∗2 =  ʏݐ =  20

600
= 0,18.                                                                                   (5.23) 

 

ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 𝐼∗2ʞʢʠʙ =

𝐼∗2ʙʜ =
0,18

1,2
= 0,15,                                                                              (5.24) 

 

ɝɞɟ     ʙʜ = 1,2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 𝐼2ʞʢʠʙ = 0,15 ∙ 𝐼ʜ.                                                                                                  (5.25) 
 

ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ 
ɩɨ ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ 𝐼∗2ʞʢʠʙ = 0,15: 

ʓʝʞݐ  =
20

0,152
≈ 880 ˔ 

 

3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ 𝐼2 ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  =
20

(𝐼∗2)2
,                                                                                                            (5.26) 

 ʏʗʝ = 20 = 𝐼∗2
2 ∙  .ʠʟݐ

 

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 

 

ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 
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Ɋɢɫɭɧɨɤ 5.2 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

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

 

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

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

ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 100ɫ). 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ   𝐼2ʝʡʠ  ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ 𝐼2ɜɵɲɟ 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: 
 𝑥݀ʑʜ′′ = 𝑥݀ ′′ ∙  𝑈˅ː𝑈ːː 2

= 0,205∙  121

13,8
 2

= 15,76,  
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ɝɞɟ   𝑥݀ʑʜ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɲɟɣ 
ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ; 

 𝑥2ʑʜ = 𝑥2 ∙  𝑈˅ː𝑈ːː 2

= 0,22∙  121

13,8
 2

= 16,91,  

 

ɝɞɟ 𝑥2ʑʜ- ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɚɹ 
ɤ ɜɵɫɲɟɣ ɫɬɨɪɨɧɟ. 

 𝐼2ʠ.ʖ.∗ =
1

1,3 ∙  𝑥݀ʑʜ′′ + 𝑥2ʑʜ + 2 ∙ 𝑥ʡ =
1

1,3 ∙  15,76 + 16,91 + 2 ∙ 0,115 =

= 0,0234 ˑ. ˈ. ,                                                                                                          (5.27)  
 

ɝɞɟ     𝑥ʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 
 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 

 𝐼2ʠ.ʖ.∗(2) = 2𝐼2ʠ.ʖ.∗ ∙ 𝑘ʡ1. = 2 ∙ 0,0234 ∙  121

13,8
 = 0,42 ˑ. ˈ.                        (5.28) 

 

ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 110 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ 
ȼɅ ɢ ɪɚɛɨɬɟ ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ: 
 𝐼2ʠ.ʖ.
∗ =

𝐸Ʃ′′𝑥1Ʃ+𝑥2Ʃ =
1

(𝑥݀ ′′ +𝑥  ˕+𝑥  ˎ)+ 𝑥  2+𝑥  ˕+𝑥  ˎ =
0,03 𝐾ʦ =

0,03

1,2
= 0,025 ˑ. ˈ.      (5.29) 

 

Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
 𝐼2ʠ.ʖ.
∗ = 2𝐼2ʠ.ʖ.

∗ ∙ 𝑘ʡ1. = 2 ∙ 0,025 ∙  121

13,8
 = 0,44 ˑ. ˈ.  

 

Ɍɨɤ 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 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.5 Зɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ(𝑰૚) 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɟɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɢɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 𝐼ʠʗʒʜ =

𝐾ʜ ∙ 𝐼ʜ𝐾ʑ =
1,05 ∙ 𝐼ʜ

0,98
= 1,07 ∙ 𝐼ʜ,                                                             (5.30) 

 

ɝɞɟ     𝐾ʜ = 1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾ʑ = 0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = 0,9 ˔. 

 

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

 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
 𝐼1ʞʢʠʙ =

1,08 ∙ 𝐼ʜ
0,98

= 1,1 ∙ 𝐼ʜ.                                                                               (5.31) 

 

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 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ɇ  

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 (𝐼1) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
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Ɋɢɫɭɧɨɤ 5.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (𝐼1) 

 

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

ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ:  
 𝐼1ʝʡʠ =

1,2 ∙ 𝐼ʜʝʛ
0,98

= 1,224 ∙ 𝐼ʜʝʛ,                                                                      (5.32) 

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ 𝑈ʒ < 

 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 𝑈ʠʟ =

0,68 ∙ 𝑈ʜʝʛ𝐾ʑ ∙ ݊ʡ =
0,68 ∙ 13800

1,03 ∙ 138,0
= 66,02 ʑ.                                              (5.33) 

 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 

5.3.6 Дɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ  𝒁૚ < ,  𝒁૛ <  
 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 
ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I 
ɢ II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

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

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 110 ɤȼ 
ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɨɞɧɨɝɨ ɛɥɨɤɚ. 𝑍1, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 110 ɤȼ, ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɢɧɹɬɨ: 

А) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 110 ɤȼ: 

 𝑍1 ൑ 0,8 ∙ 𝑍ʡ +
0,8𝐾ʡ ∙ 𝑍1ʚ′ = 0,8 ∙ 8,42 +

0,8

5
∙ 3,16 = 7,24 ʝˏ,                 (5.34) 

 

ɝɞɟ     𝐾ʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; 𝑍ʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
110 ɤȼ; 

 

ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 
ɝɟɧɟɪɚɬɨɪɚ: 

 𝑍1 ˑ.ˈ. ൑ 0,8 ∙ 0,115 ∙ 141

200
+

0,8

5
∙ 141

1212
∙ 3,16 = 0,07, 

 𝑍1ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 𝑍1 = 𝑍1 ˑ.ˈ. ∙ 𝑍˄ = 0,07 ∙ 1,35 = 0,095 ʝˏ,                                                     (5.35) 

 

ɝɞɟ     𝑍˄ =
𝑈˄2𝑆ʜʒ =

13,82

141
= 1,35 . 

 

ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 𝑍13ܥ = 𝑍1 ∙ ݊ʡ݊ʜ = 0,095 ∙ 6000

5
13,8

0,1

= 0,83 ʝˏ.                                                      (5.36) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍1 = 0,9 ʝˏ. 
 

2) Ɏɭɧɤɰɢɹ ∆𝑍 ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ 
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∆𝑍, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆𝑍 = 30

ʝˏ˔ˈˍ. 

 

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

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ =

𝑈ʜʝʛ 3∙𝐼ːˑˏ =
13,8∙103 3∙5899

= 1,35 ʝˏ,                                                          (5.37) 

 

ɝɞɟ      𝐼ʜˑˏ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, А. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ  2 ∙ 𝐼ʑ.ʜ.  ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ 0,95 ∙ 𝑈ʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

 𝐼ʣ =

2∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ.
− 0,95𝑥݀ =

2∙1546

814
− 0,95

1,084
= 2,63,                                                   (5.38) 

 

ɝɞɟ     𝐼ʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, А; 𝑥݀  – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ 
ɨɫɢ. 

 

ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 
ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ 2,5 ∙ 𝐼ʜʝʛ. 

ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 𝑍ʜʏʒʟ.ʣ =

0,95 ∙ 𝑈ʜ𝐼ʣ =
0,95 ∙ 1

2,5
= 0,38 ˑ. ˈ. ,                                                   (5.39) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ  =
𝜑ʜݏ݋ܿ

0,95 ∙ 𝐼ʣ =
0,85

0,95 ∙ 2,5
= 0,36,                                                 (5.40) 

 

ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = 69°. 
 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 𝑍ʠʖ𝐼𝐼 =

𝑍ʜʏʒʟ.ʣʙʜ =
0,38

1,1
= 0,35 ˑ. ˈ. ,                                                                 (5.41) 
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𝑍ʠʖ𝐼𝐼 = 𝑍𝐼𝐼 ˑ.ˈ. ∙ 𝑍ʐ = 0,35 ∙ 13,82

141
= 0,47 ʝˏ.                                                (5.42) 

 

Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 𝑍ʠʖ𝐼𝐼 =

𝑍ʠ.ʖ.𝐼𝐼 ∙ ݊ʡ݊ʜ =
0,47 ∙ 6000/5

13800/100
= 4,1 ʝˏ,                                             (5.43) 

 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ 𝑍2 = 4,1 ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ 𝑍ܥʛ1 = 0,108 ʝˏ,𝑍ܥʛ2 = 0,492 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 110 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ . 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.4. 

 
Ɋɢɫɭɧɨɤ 5.4  – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 

5.3.7 Зɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
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1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ 
ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ: 

 𝐼𝑃  ʠʗʒʜ. =
ʙʜ ∙ 𝐼ʜʝʛ.ʟ𝐾ʑ =

1,05 ∙ 𝐼ʜʝʛ.ʟ
0,98

= 1,07 ∙ 𝐼ʜʝʛ.ʟ.                                   (5.44) 

 

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

 𝐼𝑃  ʞʢʠʙ. =
1,2 ∙ 𝐼ʜʝʛ.ʟ

0,98
= 1,1 ∙ 𝐼ʜʝʛ.ʟ.                                                                  (5.45) 

 

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

 

Ɍɚɛɥɢɰɚ 5.5 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 𝐼 𝐼ɇ  

1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

ɞɥɢɬɟɥɶɧ
ɨ 

210 150 120 90 72 60 20 

 

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

 

 
 

Ɋɢɫɭɧɨɤ 5.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  
ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 

 𝐼𝑃  ʞʢʠʙ. =
2,15 ∙ 𝐼ʜʝʛ.ʟ

0,98
= 2,19 ∙ 𝐼ʜʝʛ.ʟ.                                                             (5.46) 

 

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

 

5.4 Вɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɪɨɫɫɢɣɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɈɈɈ ɇɉɉ 
«ЭɄɊА». 

ЭɄɊА 300 ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɡɚɳɢɬɵ 
ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ ɡɚɳɢɬɵ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɡɚɳɢɬɵ ɨɬ ɚɜɚɪɢɣɧɵɯ ɭɫɥɨɜɢɣ ɜɨ ɜɧɟɲɧɢɯ ɫɢɫɬɟɦɚɯ. 

ɒɤɚɮ ɒЭ1113-910ȿɌ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɡɚɳɢɬɵ ɫɢɫɬɟɦɵ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɦɩɥɟɤɫ ɡɚɳɢɬ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ ɞɜɭɯ ɜɡɚɢɦɨɪɟɡɟɪɜɢɪɭɟɦɵɯ 
ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɡɚɳɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɨɞɧɨɦ ɲɤɚɮɭ ɞɜɭɯɫɬɨɪɨɧɧɟɝɨ 
ɨɛɫɥɭɠɢɜɚɧɢɹ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɦɩɥɟɤɬɚ ɡɚɳɢɬ ɞɨɥɠɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɟ ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ ɩɨ 
ɩɨɫɬɨɹɧɧɨɦɭ ɨɩɟɪɚɬɢɜɧɨɦɭ ɬɨɤɭ ɢ ɨɬɞɟɥɶɧɵɟ ɰɟɩɢ ɜɨɡɞɟɣɫɬɜɢɹ ɜɨ ɜɧɟɲɧɢɟ 
ɫɯɟɦɵ.  

 

Ʉɨɦɩɥɟɤɫ ɫɨɞɟɪɠɢɬ ɡɚɳɢɬɵ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɩɨɜɪɟɠɞɟɧɢɣ ɢ ɧɚɪɭɲɟɧɢɣ 
ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ, 
ɞɟɣɫɬɜɭɸɳɢɦɢ ɪɭɤɨɜɨɞɹɳɢɦɢ ɭɤɚɡɚɧɢɹɦɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɡɚɳɢɬ, 
ɪɟɚɥɢɡɨɜɚɧɧɵɯ ɜ ɳɢɬɚɯ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 

 

5.5 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

 

5.5.1 ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɩɪɟɞɫɬɚɜɥɟɧɵ  ɜ ɬɚɛɥɢɰɟ 5.6. 
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Ɍɚɛɥɢɰɚ 5.6 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ 

Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ɉɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,𝐼ɋɊ.Ɉ 

0,15 ∙ 𝐼ɇ 0,74А 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾Ɍ 0,3 - 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, 𝐼ɇɌ 0,5 ∙ 𝐼ɇ 2,46 А 

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ 1,5 ∙ 𝐼ɇ 7,38 А 

ɁɁȽ 

𝑈0 

𝑈01𝐺 1ݐ  - 5 ȼ 2ݐ 𝑈02𝐺  - 10 ȼ 3ݐ 𝑈0𝐺  - 15 ȼ 𝑈03  
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ,𝐾Ɍ 1,2 - 

Ɂɉɇ 𝑈 > 

2ɫɬɭɩɟɧɶ 𝑈ܥɊ2 1,4 ∙ 𝑈ɇ 140 ȼ 

1 ɫɬɭɩɟɧɶ 𝑈ܥɊ1 1,2 ∙ 𝑈ɇ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟ
ɥɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢ
ɱɧɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

𝐼2 

ɋɈ 𝐼2ɋɂГɇ 0,07 ∙ 𝐼ɇ 0,34А 

ɉɈ 𝐼2ɉɍɋɄ 0,15 ∙ 𝐼ɇ 0,74А 

ɈɌɋ I 𝐼2ɋ.Ɂ. 0,28 ∙ 𝐼ɇ 1,38 А 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧ

ɵɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

𝐼1 

ɋɈ 𝐼ɋɂГɇ 1,07 ∙ 𝐼ɇ 5,26 А 

ɉɈ 𝐼1ɉɍɋɄ 1,1 ∙ 𝐼ɇ 5,41А 

ɈɌɋ 𝐼1ɈɌɋ 1,224 ∙ 𝐼ɇ 6,02 А 

ȾɁ 𝑍 < 

1 ɫɬɭɩɟɧɶ 𝑍𝐼 0,9 0,07 Ɉм 

2 ɫɬɭɩɟɧɶ 𝑍𝐼𝐼  4,1 0,35 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 

𝐼р ɋɈ 𝐼𝑃 ɋɂГɇ. 1,07 ∙ 𝐼ɇɈɆ.Ɋ 4,48 А 

ɉɈ 𝐼𝑃 ɉɍɋɄ. 1,1 ∙ 𝐼ɇɈɆ.Ɋ 4,6 А 

Ɉɬɫɟɱɤɚ 𝐼𝑃 ɉɍɋɄ. 2,19 ∙ 𝐼ɇɈɆ.Ɋ 9,1 А 

 

 

5.5.2 Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.7. 
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Ɍɚɛɥɢɰɚ 5.7 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

ɇ
ɚɢ

ɦɟ
ɧɨ

ɜɚ
ɧɢ

ɟ 
ɡɚ

ɳ
ɢɬ

 

Ɉ
ɛɨ

ɡɧ
ɚɱ

ɟɧ
ɢɟ

 ɡɚ
ɳ

ɢɬ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ/
Ƚ 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ 
А

ɊɁ
 

ɉ
ɭɫ

ɤ 
ɉ

ɀ
Ɍ 

ȽȽ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ȼ
-1

10
 ɢ

 
ȼ-

Ɍɋ
ɇ

 

Ɋɚ
ɡɝ

ɪɭ
ɡɤ

ɚ 
ɩɨ

 
ɦɨ

ɳ
ɧɨ

ɫɬ
ɢ 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵɣ
 

ɫɢ
ɝɧ

ɚɥ
 

Ⱦɢɮ. Ɂɚɳɢɬɚ 

ɩɪɨɞɨɥɶɧɚɹ 
𝐼∆𝐺 + + + +    

ɁɁȽ 
𝑈0 

     + + + ݐ 𝑈0     + + + 3ݐ  +      2ݐ +       1ݐ

Ɂɉɇ 𝑈 > 

1 ɫɬɭɩɟɧɶ 1ݐ + +      

2 ɫɬɭɩɟɧɶ 2ݐ + +      

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼2 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 
      + + 2ݐ   +     1ݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
𝐼1 

ɋɈ       + 

ɂɈ + +      

ɈɌɋ 
      + + 2ݐ   +     1ݐ

ȾɁ 𝑍 < 

1 

ɫɬɭɩɟɧɶ 

     + + + 2ݐ   +     1ݐ

2 

ɫɬɭɩɟɧɶ 

      + + 2ݐ   +     1ݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼  

ɋɈ       + 

ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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 6 Кɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 

 

6.1 ɋɨɫɬɚɜ ɢ ɤɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 

 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɹ ɜɯɨɞɹɬ: 
– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɝɪɚɜɢɬɚɰɢɨɧɧɨɝɨ ɬɢɩɚ; 
– ɡɞɚɧɢɟ ȽЭɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ; 
– ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ. 

–ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɚɹ ɱɚɫɬɶ ɩɥɨɬɢɧɵ. 

 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 

6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ 
 

ȼɵɛɨɪ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɋɇɢɉ «Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ 
ɫɨɨɪɭɠɟɧɢɹ. Ɉɫɧɨɜɧɵɟ ɩɨɥɨɠɟɧɢɹ». 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 
ɜɵɫɨɬɵ (73 ɦ) ɢ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ ɨɫɧɨɜɚɧɢɣ, ɩɪɢɫɜɨɟɧ :II. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɦɨɳɧɨɫɬɢ ȽЭɋ ʒܰЭʠ=230 Ɇȼɬ , ɩɪɢɫɜɨɟɧ II. 

Ʉɥɚɫɫ ɨɫɧɨɜɧɵɯ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ 
ɩɨɫɬɨɹɧɧɨ ɩɪɨɠɢɜɚɸɳɢɯ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ȽɌɋ, 
ɩɪɢɫɜɨɟɧ II. 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ II ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ. 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ :  
ߛ݊  = 1,20.   

 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

Ɉɬɦɟɬɤɭ ɝɪɟɛɧɹ ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜɵɱɢɫɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

ʒʐʞߘ  = +ʜʞʢߘ  (6.1)                                                                                     ,ݏ݄

 

ɝɞɟ ݄ݏ  - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ  ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɺɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ, ɫɨɡɞɚɜɚɟɦɨɟ 
ɞɥɹ ɭɱɺɬɚ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 

ݏ݄  = ݄1% + ݐ݁ݏ݄∆ + ܽ,                                                                                  (6.2) 

 

ɝɞɟ  ∆݄ݐ݁ݏ  - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
       ܽ = 0,8 ˏ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ ɞɥɹ II ɤɥɚɫɫɚ; 

       ݄1%-ɜɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 
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ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ݐ݁ݏ݄∆  = ݓܭ ∙ 2ݓܸ ݀∙݃ܮ∙ ∙ ݓߙݏ݋ܿ ,                                                                             (6.3) 

 

ɝɞɟ  ݓߙ  - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɺɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ݓߙ = 0°; 

ݓܸ         - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
       L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, L=2,0 ɤɦ; 
ݓܭ        - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.1; 
      ݀ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
      ݃ - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 6.1-Ʉɨɷɮɮɢɰɢɟɧɬɵ ɪɚɫɱɺɬɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ܸݓ , ɦ/ɫ 10 20 30 40 50 ݓܭ ∙ 10−6 1,2 2,1 3 3,9 4,8 

 

Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  ܸݓ = 10 ɦ/ɫ ɩɪɢɧɢɦɚɟɦ ݓܭ = 1,2 ∙ 10−6 (ɬɚɛɥɢɰɚ 6.1). 

ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ =

ʓʜʏߘ−ʜʞʢߘ
2

=
665−592

2
= 36,5 ˏ.                                                             (6.4) 

 

ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
ݐ݁ݏ݄∆  =

1,2 ∙ 10−6 ∙ 102 ∙ 2000

9,81 ∙ 36,5
= 0,0067 ˏ. 

 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ. 

ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 
g ∙ t

V
; 

 

 (6.5) 

g ∙ L

V2
, 

(6.6) 

  

ɝɞɟ     t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 
 ݃ ∙ 2ݓܸܮ =

9,81 ∙ 2000

102
= 196,2; 

 ݃ ∙ ݓܸݐ =
9,81 ∙ 6 ∙ 60 ∙ 60

10
= 21189,6. 
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ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɩɨ [22, ɩɪɢɥ.1, ɪɢɫɭɧɨɤ 1] ɧɚɯɨɞɹɬɫɹ 
ɜɟɥɢɱɢɧɵ, ɫɜɟɞɺɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.2. 

 

Ɍɚɛɥɢɰɚ 6.2-Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ  ɢ  ݄ ݃ ∙ ݃ ܮ ∙ ݃ ݐ ∙ ܶ ݃ ∙  ݄  ݃ ∙ ܶ ݃ ∙  ݄  

1,90 0,022 4,8 0,11 

 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ  ݄ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.2: 

 
g∙T
Vw

= 1,9 => ܶ =
1,9∙Vw

g
=

1,9∙10

9,81
= 1,94 ˔;                                                   (6.7) 

 
g∙h 
Vw

2 = 0,022 => h =
0,022∙Vw

2

g
=

0,022∙102

9,81
= 0,22 ˏ.                                      (6.8) 

 

ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛ =

݃∙ܶ2

ߨ∙2 =
9,81∙1,942

2∙3,14
= 5,9 ˏ.                                                                         (6.9) 

 

ȼɵɩɨɥɧɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 
ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 

 ݀ > 0,5ƛ .                                                                                                      (6.10) 

 

36,5 > 2,95, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
ȼɵɫɨɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 

 ݄1% =  ݄ ∙ ݇݅ = 0,22 ∙ 2,1 = 0,47 ˏ,                                                           (6.11) 

 

ɝɞɟ  ݇݅  - ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ [22, ɩɪɢɥ.1 ɪɢɫɭɧɨɤ 2]. 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɜɨɥɧ ɩɨ ɮɨɪɦɭɥɟ (6.2):  

ݏ݄  = 0,47 + 0,0067 + 0,8 = 1,3 ˏ.  
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 

 ∇ʒʐʞ = 665 + 1,3 = 666,3 ˏ. 
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6.2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 

Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɺɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 
ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɢ ɪɚɡɦɟɪɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɮɨɪɦɵ ɜɨɞɨɫɥɢɜɧɨɣ 
ɝɪɚɧɢ, ɬɢɩɚ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɇȻ, ɪɚɡɦɟɪɨɜ ɢ ɬɢɩɚ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ 
ɜ ɇȻ.   

Ɋɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ݔܽ݉ܳ − (݊ − 1) ∙ ܳГȺ = 1220− (2− 1) · 212,5 = 1007  ˏ3 ˔ ,   (6.12) 

 

ɝɞɟ  ܳ݉ܽݔ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱɺɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1% ɞɥɹ II ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ܳʒʏ−ɪɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ ȽЭɋ; ݊ −ɤɨɥ-ɜɨ ɚɝɪɟɝɚɬɨɜ. 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

 𝐵 =
ܳɪݍв

=
1007

40,63
= 24,78 ɦ,                                                                              (6.13) 

 

ɝɞɟ  ݍ˅- ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ݍ  = 1,25 ∙ ˓ݍ = 1,25 ∙ 32,5 = 40,63 ˏ2/˔,                                               (6.14) 

 

ɝɞɟ   q˓ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  =  𝜗݄  ∙ ݄ː˄ = 5 ∙ 6,5 = 32,5 ˏ2/˔,                                                       (6.15) 

 

ɝɞɟ    hɧɛ=∇ɇȻ-∇ɞɧɚ=598,5-592=6,5-ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max.  𝜗݄  = 5 ˏ/˔ - ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɪɢɫɛɟɪɦɟ ɧɚ ɫɤɚɥɟ. 

 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 𝐵 ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ɉɪɢɧɢɦɚɟɦ 3 ɩɪɨɥɟɬɨɜ ɩɨ 9 ɦɟɬɪɚ. ɂɬɨɝɨ 𝐵 = 3 ∙ 9 = 27 ˏ. 

 

Ɋɚɫɱɺɬ ɬɨɥɳɢɧɵ ɛɵɤɚ ߜʐ ɩɨ ɮɨɪɦɭɥɟ Ȼɟɪɟɡɢɧɫɤɨɝɨ: 

 δʐ = (0,2 ÷ 0,25) ∙ b, 

 δʐ = (1,8 ÷ 2,25) ɦ, 

 

ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ ߜʐ = 2 ˏ. 
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ɒɢɪɢɧɭ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɫ ɭɱɟɬɨɦ ɛɵɤɨɜ:  
 ʑ = ܾ ∙ ݊ +  ݊ −  1 · ʐߜ = 9 ∙  3 + (3− 1) ∙ 2 = 31,0 ɦ.  

 

6.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 
ɜɨɞɨɫɥɢɜɟ ɜ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɬ.ɟ. ɛɟɡ ɭɱɺɬɚ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ ɜɨɞɨɫɥɢɜɚ: 

01ܪ  = (
ܳ˓݉∙𝐵∙ 2∙݃)

2

3 = (
1007

0,49∙27∙ 2∙9,81
)

2

3 = 6,7 ˏ,                                            (6.16) 

 

ɝɞɟ  ݉ - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ , 
m = 0,49 (ɫɦ. ɪɢɫ 6.1); 𝐵 - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 

 
Ɋɢɫɭɧɨɤ 6.1 - ɉɪɨɮɢɥɶ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ Ʉɪɢɝɟɪɭ-Ɉɮɢɰɟɪɨɜɭ  

 

ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱɺɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 
ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

02ܪ  = (
݊ߪ∙ˉ˔ߪ∙݉˚˔˃˓ܳ ∙𝐵∙ 2∙݃)

2

3  =  1007

0,49∙0,9∙1∙27∙ 2∙9,81
 2

3
= 7,17 ɦ,                        (6.17) 

 

ɝɞɟ     ߪɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ; ݊ߪ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ.  
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ˉ˔ߪ  = 1− 0,2 ∙ ߝ ∙ 01ܾܪ  = 1− 0,2 ∙ 0,7 ∙ 6,7

9
= 0,9,                                      (6.18) 

 

ɝɞɟ  ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɫɦ ɪɢɫ. 6.2). 
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Ɋɢɫɭɧɨɤ 6.2 - Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 

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

 

ܪ            = 02ܪ − ∙ߙ
0

2

2݃ = 7,17− 1,1∙0,452

2∙9,81
= 7,15 ˏ,                                              (6.19) 

 

ɝɞɟ 
0
−ɫɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɩɨɞɯɨɞɟ ɤ ɩɥɨɬɢɧɟ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

(6.20):  

 


0

=
ܳ˓ ∇ʜʞʢ−∇ˇː˃  𝐵+ ݊−1 ߜʐ =

1007 665−592 ∙(27+ 3−1 ∙2)
= 0,45 ɦ/ɫ,              (6.20) 

 

ɝɞɟ  ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ, ɤɨɬɨɪɚɹ ɛɵɥɚ ɩɪɢɧɹɬɚ ɪɚɧɟɟ; 

          α − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɢɦɚɟɦ α = 1,1. 
Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [26]: 

˕˔ܪ  = 8 ˏ. 
 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
  ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = 665− 8 = 657 ˏ.                                                 (6.21) 

 

Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 

 ∇ʒʐ =  ∇ʒʑ+ 1,6 ∙ ˕˔ܪ = 657 + 1,6 ∙ 8 = 669,8 ˏ.                                (6.22) 

 

ɉɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɫɨɨɪɭɠɟɧɢɣ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɭɫɬɚɧɚɜɥɢɜɚɟɦ 
ɩɨ ɧɚɢɛɨɥɶɲɟɣ ɢɡ ɨɬɦɟɬɨɤ – ɝɪɟɛɧɹ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ( ȽȻɉ=666,3 ɦ) ɢ ɜɟɪɯɚ 
ɛɵɤɚ (∇ʒʐ = 669,8 ˏ). Ɉɤɨɧɱɚɬɟɥɶɧɨɣ ɨɬɦɟɬɤɨɣ ɝɪɟɛɧɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢɧɢɦɚɟɦ 
ɡɧɚɱɟɧɢɟ 669,8 ɦ. 
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 6.2.5 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 
ɩɥɨɬɢɧɵ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɯɨɞ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ Ɏɉɍ: 

 

 ܳ˓.˒ˑ˅ = ܳmax ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                                                        (6.23) 

 

ɝɞɟ  ܳmax ˒ˑ˅ˈ˓ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱɺɬɧɵɣ ɪɚɫɯɨɞ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0, 1%. ܳʒЭʠ – ɪɚɫɯɨɞ ɱɟɪɟɡ ȽЭɋ ɩɪɢ ɪɚɛɨɬɟ ɜɫɟɯ ɚɝɪɟɝɚɬɨɜ. 
 ܳ˓.˒ˑ˅ = 1457− 425 = 1032 ˏ3/˔. 

 

Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

01ɩɨвܪ  =  ܳ˓.˒ˑ˅݉𝐵 2݃ 2/3

=  1032

0,49∙27∙ 2∙9,81
 2/3

= 6,77 ˏ.                                (6.24) 

 

ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅ˑ˒02ܪ  =  ܳ˓ ˒ˑ˅݉∙ߪ∙ˉ˔ߪ˒∙𝐵∙ 2∙݃ 2

3

=  1032

0,49∙0,89∙1∙27∙ 2∙9,81
 2

3
= 7,29 ˏ,                  (6.25) 

 

ɝɞɟ     ߪ˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ:  

ˉ˔ߪ  = 1− 0,2 ∙ ߝ ∙ ܾ˅ˑ˒ 01ܪ = 1− 0,2 ∙ 0,7 ∙ 6,77

9
= 0,89.                               (6.26) 

 

ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 

ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 

 

 0ܸ =
ܳ˓.˒ˑ˅

(ʐߜ 𝐵+ ݊−1)∙(ʓʜʏߘ−ʣʞʢߘ)
=

1032

(666,5−592)∙(27+ 3−1 ∙2)
= 0,45 ˏ/˔ ,        (6.27) 

 

ɝɞɟ   ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ.  
 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɟɬɤɭ Ɏɉɍ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 666,5 ɦ, ɤɨɬɨɪɚɹ ɜ 
ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɪɢ ɩɪɨɩɭɫɤɟ 
ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 
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˅ˑ˒ܪ  = ˅ˑ˒ 02ܪ − ∙ߙ
0 ˒ˑ˅2

2݃ = 7,29− 1,1∙0,452

2∙9,81
= 7,28 ˏ.                             (6.28) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɺɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 

  ∇Ɏɉɍɪ = ∇Ƚȼ + Hɩɨɜ = 657 + 7,28 = 664,28 ɦ.                                   (6.29) 

 

Ɋɚɫɱɺɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 666,5 ɦɟɬɪɨɜ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

 

6.2.6 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 

ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ = ʜ˔˕ ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 
ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ Ⱥ [3, ɬɚɛɥ 6-12]. Ɍɚɛɥɢɱɧɵɟ 
ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɟɦ ɧɚ ʜ˔˕ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ. ȼ ɬɚɛɥɢɰɭ 6.3 ɫɜɟɞɟɧɵ 
ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɜɨɞɨɫɥɢɜɚ. Ɉɝɨɥɨɜɨɤ 
ɩɥɨɬɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.3. 

 

Ɍɚɛɥɢɰɚ 6.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪɫɬ = 8 ɦ. 

x y x y x y x y 

0 1,008 8 2,048 16 9,88 24 22,592 

0,8 0,288 8,8 2,568 16,8 10,952 24,8 24,104 

1,6 0,056 9,6 3,152 17,6 12,064 25,6 25,656 

2,4 0 10,4 3,8 18,4 13,224 26,4 27,24 

3,2 0,048 11,2 4,512 19,2 15,152 27,2 28,872 

4 0,216 12 5,288 20 15,68 28 30,544 

4,8 0,48 12,8 6,112 20,8 16,976 28,8 32,248 

5,6 0,8 13,6 6,984 21,6 18,312 29,6 33,992 

0,8 0,928 14,4 7,896 22,4 19,696 30,4 35,768 

1,6 1,584 15,2 8,864 23,2 20,88 31,2 37,584 
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Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɩɥɨɬɢɧɵ 

 

6.2.7 Ɋɚɫɱɺɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 

ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 
ɩɨɬɨɤɚ ɜɨɡɪɚɫɬɚɟɬ ɢ ɞɨɫɬɢɝɚɟɬ ɧɚɢɛɨɥɶɲɟɝɨ ɡɧɚɱɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ 
ɜɨɞɨɫɥɢɜɨɦ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ (ɪɢɫɭɧɨɤ 6.4). 
 

ɉɪɢ ɞɚɧɧɨɦ ɫɨɩɪɹɠɟɧɢɢ ɛɶɟɮɨɜ ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 
ɩɪɵɠɤɚ. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 

 

 ݄ˍ˓ = 2(˄ߜ𝐵+(݊−1))∙2݃˓ܳ∙ߙ 

3

=  1,1∙10072

9,81∙(27+ 3−1 ∙2)2

3
= 4,91 ˏ.                             (6.30) 

 

Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

0ܶ = ∇ʜʞʢ − ∇ˇː˃ = 665− 592 = 73 ˏ.                                               (6.31) 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 6.4 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
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 ξ
0ܶ

= 0݄ܶˍ˓ =
73

4,91
= 14,86 ˏ.                                                                        (6.32) 

 

ɉɨ ɝɪɚɮɢɤɭ [29, ɪɢɫ. 9.55] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ݄ܿ   ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ ɢ 
ɝɥɭɛɢɧɭ ݄ܿ`` - ɜɬɨɪɨɣ ɫɨɩɪɹɠɺɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɟɥɢɱɢɧɵ ξ

0ܶ
, 

ɨɩɪɟɞɟɥɹɟɦ ξ˔ = 0,19 ɢ ξ˔`` = 3,1. 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠɺɧɧɵɟ ɝɥɭɛɢɧɵ: 

 ݄ܿ` = ξܿ ∙ ݄ɤɪ = 0,19 ∙ 4,91 = 0,93 ɦ,                                                         (6.33)

  ݄ܿ`` = ξܿ `` ∙ ݄ɤɪ = 3,1 ∙ 4,91 = 15,22 ɦ.                                                 (6.34)

                    

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ݉ܽݔ =1220 (ɦ3/ɫ), hɇȻ = 6,5 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’
> hɇȻ). 

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

6.2.8 ɋɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɫɜɨɛɨɞɧɨɣ ɨɬɛɪɨɲɟɧɧɨɣ ɫɬɪɭɟɣ 

 

ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ݄ʜʐ + 1 = 7,3 + 1 = 8,3 ˏ,                                                                 (6.35) 

 

ɝɞɟ     ݄ʜʐ = 7,3 ˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ = 0,1%. 
 

 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 

 ∇ʜʝʠ = ∇ʓʜʏ+ ܽ = 592 + 8,3 = 600,3 ˏ.                                            (6.36) 

 

ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
ܪܼ  = ∇ʜʞʢ − ∇ʜʝʠ = 665− 600,3 = 64,7 ˏ.                                       (6.37) 

 

ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 

 ʜܸ = 𝜑 ∙  2 ∙ ݃ ∙ ܪܼ = 0,9 ∙  2 ∙ 9,81 ∙ 64,7 = 32,02 ˏ/˔,                       (6.38) 

 

ɝɞɟ    𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = 0,9. 
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 ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 ݄ː =

ːܸݍ
=

32,5

32,02
= 1,02 ˏ,                                                                            (6.39) 

 

ɝɞɟ     ݍ =
ܳ˓.ˑ˔ː𝐵+(݊−1)ߜ˄ =

1007

27+(3−1)∙2 = 32,5 ˏ/˔.                                                     (6.40) 

 

 ɑɢɫɥɨ Ɏɪɭɞɚ: 
 

ݎܨ  =
ܸː2݃∙݄ʜ =

32,022

9,81∙1,02
= 102,9.                                                                     (6.41) 

 

ȿɫɥɢ ɱɢɫɥɨ Ɏɪɭɞɚ ݎܨ ൒ 35, ɬɨ ݇ܽ = (0,8 ÷ 0,9). ɉɪɢɧɢɦɚɟɦ ɜ 
ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɺɬɚɯ ݇ܽ = 0,9. 

 

 Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
 

ܮ  = ܽܭ ∙ ܪܼ ∙ 𝜑2 ∙ ߙ2݊݅ݏ ∙  1 + 1 + ܪ0ܼܼ  − 1 ∙ 1𝜑2∙݊݅ݏ  (6.42)                        , ߙ2

 

ɝɞɟ    ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = 30. ܼ0 = ∇ʜʞʢ − ∇ʜʐ = 665− 598,5 = 65,5 ˏ.                                          (6.43) 

 

ɉɨ ɮɨɪɦɭɥɟ (6.42): 

 

ܮ       = 0,9 ∙ 64,7 ∙ 0,92 ∙ sin⁡(2 ∙ 30) ∙  1 + 1 +  65,5

64,7
− 1 ∙ 1

0,92 ∙ 230݊݅ݏ
 = 82,95 ˏ.  

 

ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɟ ɛɟɡɨɩɚɫɧɨɝɨ ɨɬɥɺɬɚ ɫɬɪɭɢ ɧɚ ɩɪɨɱɧɨɦ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ܮ > 0,5 ∙  ,ˎ˒ܪ

 

82,95  0,5·65,5 

 

82,95 ɦ  32,75 ɦ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 

Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
 ݄˓˃ˊ = ݐ − ݄ʜʐ,                                                                                            (6.44) 

 

ɝɞɟ    ݐ =  0,1 + 0,45 ∙ 4ݎܨ   ∙ ݎܨ  ∙  ݄ʜʐ݀4 ∙ ݄ʜ;                                                   (6.45) 
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 d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=1 ɦ. 
 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 

ݐ  =  0,1 + 0,45 ∙  102,9
4  ∙  102,9 ∙  6,5

1

4 ∙ 1,02 = 25,26 ɦ. 

 

  ݄˓˃ˊ = 25,26− 6,5 = 18,76 ˏ. 

 

 ɐɟɧɬɪ ɹɦɵ: 
 

1ܮ  = ܮ +
1ߙ݃ݐݐ

,                                                                                              (6.46) 

 

ɝɞɟ   1ߙ݃ݐ = ߙ2݃ݐ  +
2∙݃∙(0,5∙݄ː∙ܿߙݏ݋+ܽ−݄ʜʐ)ʜܸ2∙ܿݏ݋ ߙ2 ,                                                       (6.47) 

1ߙ݃ݐ  = 230݃ݐ  +
(6,5−8,3+30ݏ݋ܿ∙1,02∙0,5)∙9,81∙2

ݏ݋ܿ∙32,022 230
= 0,62,  

1ܮ  = 82,95 +
25,26

0,62
= 123,36 ˏ.   

 

Ⱦɥɢɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɹɦɵ ɪɚɡɦɵɜɚ ɜɞɨɥɶ ɬɟɱɟɧɢɹ ɧɚ ɭɪɨɜɧɟ ɧɟ 
ɪɚɡɦɵɬɨɝɨ ɪɭɫɥɚ ɪɚɜɧɚ 

݌ܾ  = 2,5 ∙ ݄ˍ˓ + 3,7 ∙ ݄˓˃ˊ = 2,5 ∙ 4,91 + 3,7 ∙ 18,76 = 81,7 ˏ.               (6.48) 

 

6.3 Кɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 
ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 6.5). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
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Ɋɢɫɭɧɨɤ 6.5 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 
 

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

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

 𝐵݊ܫ =
ݓߩ˄ߩ ݄ 1ߙ− ݊−2 ݊+ ݊−1 

 ,                                                                            (6.49) 

 

ɝɞɟ    1ߙ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱɟɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ, 
ɩɪɢɧɢɦɚɟɦɵɣ 0,5; 

 ݄ = ∇ʜʞʢ − ∇˒ˑˇ = 665− 590 = 75 ˏ.                                                 (6.50) 

 

ɂɫɯɨɞɹ ɢɡ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɫɤɚɥɶɧɵɯ ɝɪɭɧɬɨɜ 
ɨɫɧɨɜɚɧɢɹ ɡɚɝɥɭɛɥɹɟɦ ɩɨɞɨɲɜɭ ɧɚ 2 ɦ. 

 ∇˒ˑˇ = ∇ˇːˑ −  1 ÷ 2 = 592− 2 = 590 ˏ. 
 

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

 𝐵݊ܫܫ =
 (6.51)                                                                                        ,  1ߙ−݊+ݓߩ˄ߩ ݂݄݊ߛ

 

ɝɞɟ  ݊ߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ 
ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,20; 

f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɫɤɚɥɵ 0,78. 

 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 
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Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ 𝐵݊ܫ  ɢ 𝐵݊ܫܫ . ȼɫɟ ɪɚɫɱɺɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4, ɚ ɫɚɦ ɝɪɚɮɢɤ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.6.  ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=55,8 ɦ 
ɩɪɢ n=0,167. 

 

Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱɟɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n B' B'' 

0,05 54,74 59,17 

0,1 55,14 57,69 

0,15 55,63 56,29 

0,2 56,21 54,95 

0,25 56,90 53,67 

0,3 57,7 52,45 

 

  

 
Ɋɢɫɭɧɨɤ 6.6 – Ʉ ɪɚɫɱɺɬɭ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 

6.3.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

Ɋɚɡɪɟɡɤɭ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɫɭɳɟɫɬɜɥɹɟɦ ɩɨ ɛɵɤɚɦ.  
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 

ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ 

ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ.  

 

ɒɢɪɢɧɚ ɫɟɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ: 
 

 b + 11 = 2 + 9 = ˄ߜ ɦ.                                                                                 (6.52) 

51.00
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Ɍɟɦɩɟɪɚɬɭɪɧɨ-ɭɫɚɞɨɱɧɵɟ ɲɜɵ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 
ɩɪɢɧɢɦɚɟɦ ɲɢɪɢɧɨɣ 1 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ ɢ ɝɪɟɛɧɹ, ɚ 
ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ 0,3 ɫɦ. 
 

 6.3.3 Ȼɵɤɢ 

 

ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 
ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 6.7).  

ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɞɥɹ b=9 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ (ɉɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ) 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,2 b ɞɨ 0,25 b, ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ ɪɚɫɱɺɬɧɨɣ 
ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ d=(1,8-2,25) ɦ. ɉɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɛɵɤɚ, ɪɚɜɧɨɣ 2,0 ɦɟɬɪɚ. 

ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ a = 0,5 ɦ. 

Ⱦɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ c=0,5 ɦ. 

Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ m=1 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ ݊ =

2݉
  ɦ, ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 

Ɍɨɥɳɢɧɚ ɪɚɡɪɟɡɧɨɝɨ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ ݀0 = 1 ˏ.  

 
Ɋɢɫɭɧɨɤ 6.7 – ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 

 

6.3.4 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. 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɪɚɢɜɚɟɦ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɤɨɬɨɪɵɣ ɨɬɞɟɥɹɟɬɫɹ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ, ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɩɨɬɨɤɚ. 
 

6.3.5 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 

  

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 20 ɦ ɩɨ ɜɵɫɨɬɟ. 
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Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ 
ɜɵɲɟɥɟɠɚɳɟɣ ɱɚɫɬɢ ɩɥɨɬɢɧ.  
Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ: ɫɦɨɬɪɨɜɚɹ- 1,25 2 ɦ; ɛɭɪɨɜɚɹ – 3,5 4 ɦ. 

 

6.3.6 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

  

ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɜ 20 ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ 2 ɦ. 

Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɥɨɳɚɞɶɸ 600ɫɦ2, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦɟɬɪɚ.  

 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: 

 ܽˇ˓ ൒ ʜ݀ ݉.˓ˍܫ݊ߛ∙ =
75∙1,20

25
= 3,6 ˏ,                                                                   (6.53) 

 

ɝɞɟ   ݀ܪ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ, ݀ܪ = ∇ʜʞʢ − ∇˒ˑˇ = 665−−590 =

ܫ̱ ;ˏ 75 ˓.݉ = 25- ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ; ݊ߛ = 1,20-ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɺɠɧɨɫɬɢ. 
 

ɉɪɢɧɢɦɚɟɦ ˃ˇ˓ = 4 ˏ. 

 

6.4 Эɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 

 6.4.1 Цɟɦɟɧɬɚɰɢɨɧɧɚɹ ɡɚɜɟɫɚ 

 

ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ ɡɚɜɟɫɭ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈1 =  0,1 ÷ 0,25 ∙ 𝐵,                                                                                            (6.54) 

 

ɝɞɟ    𝐵 − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ݈1 = 0,1 ∙ 55,8 = 5,58 ˏ.                                                                             (6.55) 

 

ɉɪɢɧɢɦɚɟɦ ݈1 = 6 ˏ. 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 

 ݄ˊ˃˅ =  0,5 ÷ 0,8 ∙  (6.56)                                                                                         ,ܪ
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ɝɞɟ     ܪ = ∇ʜʞʢ − ∇ʜʐ݉݅݊ = 665− 593,5 = 71,5 ˏ; 

 

ɝɞɟ    ∇ʜʐ݉݅݊ − Ɉɬɦɟɬɤɚ ɜ ɇȻ ɩɪɢ ܳ˅˘ˍ. 

 

ɉɪɢɧɢɦɚɟɦ: 
 ݄ˊ˃˅ = 0,5 ∙ 71,5 = 35,75 ˏ. 

 

Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ:   
˅˃ˊߜ  =

˓ˍܬߛ∙ܪ∆ ,                                                                                                             (6.57) 

 

ɝɞɟ    ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ:  ∆ܪ = dܪ − Has = 75− 0,4 ∙ 75 = 45 ˏ; 

˓ˍܬ  − ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ, ܬˍ˓ = 15. 

 

˅˃ˊߜ   =
45∙1,20

15
= 3,6 ˏ.    

 

6.4.2 Ⱦɪɟɧɚɠ 

 

Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
 ݄ˇ˓ =  0,5 ÷ 0,7 ∙ ݄ˊ˃˅.                                                                                     (6.58) 

 

 ɉɪɢɧɢɦɚɟɦ: 

 ݄ˇ˓ = 0,5 ∙ 35,75 = 17,88 ˏ.  

 

Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 0,2 ɦ. ɫ ɲɚɝɨɦ 2ɦ. 
 

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

 ݈2 > 4 ˏ ˋ ݈2 >
˅˃ˊߜ

2
;                                                                                     (6.59) 

 ݈2 =
3,6

2
= 1,8 ˏ;  

 

ɉɪɢɧɢɦɚɟɦ: ݈2 = 5 ˏ. 
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6.5 Ɉɛɨɫɧɨɜɚɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 

 

6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 

Ɋɚɫɱɺɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (∆ʜʐ݉݅݊  ˋ ʜʞʢ). 

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

 

6.5.1.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 

 

ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 

 ܵ˒ˎ = 2092,74 ˏ2 , ܵ˄ = 2460,58 ˏ2.  
 

ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

 

ˎ˒ܩ  =
˄ߜ+ܾ˄ߩ∙݃∙ܾ∙ˎ˒ܵ =

2092,74∙9∙9,81∙2400

9+2
= 40313,02 ˍʜ/ˏ.                              (6.60) 

 

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 

 

˄ܩ  =
˄ߜ+ܾ݃∙˄ߩ∙˄ߜ∙˄ܵ =

2460,58∙2∙2400 ∙9,81

9+2
= 10533,07 ˍʜ/ˏ.                                (6.61) 

 

ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 

 ܳˊ ≈ 0,055 ∙ ݂ ݂ ∙ ݃ ,                                                                                         (6.62) 

 

ɝɞɟ  ݂ - ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (6.63): 
 ݂ = −ʣʞʢߘ  +ʒʑߘ 0,5 ∙ ܾ =  666,5− 657 + 0,5 ∙ 9 = 90 ˏ2.         (6.63) 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɨ ɮɨɪɦɭɥɟ (6.62): 
 ܳˊ = 0,055 ∙ 90 90 ∙ 9,81 = 460,7 ˍʜ. 
 

ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 

˕˃ˊܩ  =
ܳɡܾ+ߜ˄ =

460,7

9+2
= 41,88 ɤɇ/ɦ.                                                                   (6.64) 
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6.5.1.2 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 

 

Эɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  

 

 ܶ˅ =
2˅ܪ∙݃ ˅ߩ∙

2
=

9,81∙752∙1000

2
= 27590,6 ˍʜ/ˏ,                                               (6.65) 

 

ɝɞɟ     Hɜ
 
= ∇ɇɉɍ – ∇ɩɨɞɨɲɜɵ = 665 – 590 = 75 ɦ. 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 

 ܶː =
ː2ܪ∙݃ ˅ߩ∙

2
=

9,81∙3,52∙1000

2
= 60,1 ˍʜ/ˏ,                                                       (6.66) 

 

ɝɞɟ     Hɧ
 
= ∇ɍɇȻmin – ∇ɉɨɞɨɲɜɵ = 593,5 – 590 = 3,5 ɦ. 

 

6.5.1.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 

 

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

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = ݓߩ ∙ ݃ ∙ 𝐵 ∙  ∇ʜʐ݉݅݊ − ∇˒ˑˇ =  

= 1000 ∙ 9,81 ∙ 55,8 ∙  593,5− 590 = 1915,9 ˍʜ/ˏ.                            (6.67)             

 

6.5.1.4 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˑˎː = 0,5 ∙ ˅ߩ ∙ ݃ ∙ ݄1%  𝜆 ߨ +

݄0

2
 = 0,5 ∙ 1000 ∙ 9,81 ∙ 0,47 ∙  ∙  5,86

3,14
+

0,12

2
 = 4,45 ˍʜ,                                                                                       (6.68) 

 

ɝɞɟ  ݄0-ɩɨ ɮɨɪɦɭɥɟ: 
 ݄0 =
1%݄ߨ

2𝜆 =
3,14∙0,472

5,86
= 0,12 ˏ.                                                                        (6.69) 

 

Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
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 ˖˔ =
𝜆 

ߨ2 − 3

8
݄1% =

5,86

2∙3,14
− 3

8
∙ 0,47 = 0,76 ˏ.                                             (6.70) 

 

6.5.1.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɺɬɵ 

 

Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɺɬ 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. Эɩɸɪɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.8. 

 

 
 

Ɋɢɫɭɧɨɤ 6.8 – Эɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

 

Ⱦɥɹ ɜɬɨɪɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɨɫɧɨɜɚɧɢɢ [26]: 

݀ܪ  = ∇ʜʞʢ − ∇ʜʐ݉݅݊ = 665− 593,5 = 71,5 ˏ;                                      (6.71) 

ݏܽܪ  = 0,4 ∙ ݀ܪ = 0,4 ∙ 71,5 = 28,6 ˏ;                                                          (6.72) 

ݎ݀ܪ  = 0,15 ∙ ݀ܪ = 0,15 ∙ 71,5 = 10,7 ˏ.                                                       (6.73) 

 

ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 
ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟɺ ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = ݓߩ ∙ ݃ ∙ ܵ˗ = 1000 ∙ 9,81 ∙ 637,94 = 6258,2 ˍʜ.                           (6.74) 

 

6.5.1.6 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 

 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʟː = ːߛ ∙ ݄ː ∙ 2݃ݐ  45− 𝜑ː 2  = 10 ∙ 6 ∙ 2݃ݐ  45− 20

2  = 29,4 ˍʞ˃,       (6.75) 
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ɝɞɟ    ːߛ -ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = 10 ˍʜ/ˏ3, 

hɧ -ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, hɧ=6 ɦ, 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = 20°. 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  =  ˓ː݄ː 2 =  29,4 ∙ 6 2 = 88,1 ˍʜ.                                                 (6.76) 

 

ɉɚɫɫɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ 
ɛɶɟɮɚ: 

 ʟ˒˃˔ = ˅ˊ˅˕ˈ˄ߛ  ∙ ݄˒ˎ + ߛ̝ ˍ˅́ ˅ ∙ ݄˔ˍ ∙ 2݃ݐ  45 +
𝜑˔ˍ

2  =  15 ∙ 2 ∙ 2݃ݐ  45 +

+402=ͳ͵͹,ͻ͸ ˍʞ˃,                                                                                           (6.77) 

 

ɝɞɟ  ̝ߛ ˍ˅́ ˅-ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɤɚɥɵ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ̝ߛ ˍ˅́ ˅ = 15 ˍʜ/ˏ3, 

hɫɤ -ɬɨɥɳɢɧɚ ɫɥɨɹ ɫɤɚɥɵ, hɫɤ=2 ɦ, 𝜑˔ˍ –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑˔ˍ = 40°. 
 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 1 ɩ.ɦ: 
ːܧ  =  ˓˒˃˔݄˔ˍ 2 =  137,96 ∙ 2 2 = 137,96 ˍʜ.                                    (6.78) 

 

 6.5.2 Ɋɚɫɱɺɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

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

 

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɨɞɨɲɜɵ. 

 

ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱɺɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 
ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+». 

 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɺɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 
ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. 
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Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

ɇɚɝɪɭɡɤɚ 

 

 

 

ɇɚɩɪɚɜɥɟɧɢɟ ɫɢɥɵ 

 

Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ Ɇɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1  27590,6 25 689765,6 

Ɍɧ 1  60,1 1,17 -70,3 

Gɛ 0,95  10006,4 12,72 -127281,6 

Gɩɥ 0,95  38297,4 11,06 -423568,9 

Wɜɡɜ 1  1915,9 0 0,0 

Wɮ 1  6258,2 13,59 85048,9 

Eɧ 1,2  105,76 4 423,1 

Wɜɨɥɧ 1  4,45 74,24 330,2 

Gɡ 0,9  37,69 25,41 -957,7 

- - - ∑ - ∑Ɇ=251653,2 

 

Ɋɚɫɱɺɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

ɫɟɱɟɧɢɢ ɩɥɨɬɢɧɵ (ɩɪɢ ɪɚɫɱɺɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɚɦ: 

 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݕݑߪ  = − 𝐵ܰ +

𝐵2ܯ ∙6
= − 37724 ,4

55,8
+

6∙251653,2

55,82
= −191,13 ˍʞ˃ ,                      (6.79) 

 

ɝɞɟ      ܰ – ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; ܯ – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; 𝐵 – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݑݔߪ  = ݑݕߪ ∙ 2ݑ݉ − ݓߛ ∙ ݑ݀ܪ ∙ = 2ݑ݉−1  −191,13 ∙ 0− 10 ∙ 75 ∙  1− 0 =

       = −750 ˍʞ˃ ,                                                                                                  (6.80) 

 

ɝɞɟ  ݓߛ = 10 ɤН/ɦ3
 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ݑ݀ܪ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅ы = 665− 590 = 75 ˏ.–ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɺɬɧɵɦ 

ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉ݑ = ctan1ߙ, ɝɞɟ 1ߙ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ 
ɤɚɤ ɭ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ctan1ߙ = 0. 
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Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 𝜏ݑݕݔ = ݓߛ  ∙ ݑ݀ܪ + ∙ ݑݕߪ ݑ݉ = 0.                                                                   (6.81) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
1ߪ 
ݑ = ݑݕߪ ∙  1 + 2ݑ݉+ ݓߛ ∙ ݑ݀ܪ ∙ 2ݑ݉ = −191,13 ∙  1 + 0 + 10 ∙ 75 ∙ 0 =−191,13 ˍʞ˃.                                                                                                        (6.82) 

 

Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
3ߪ 
ݑ = ݓߛ− ∙ ݑ݀ܪ = −10 ∙ 75 = −750 ˍʜ/ˏ2.                                             (6.83) 

 

Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ. 
 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
ݐݕߪ  = − 𝐵ܰ − 𝐵2ܯ ∙6

= − 37724 ,4

55,8
− 6∙251653 ,2

55,82
= −1161,0 ˍʜ/ˏ2.                  (6.84) 

 

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
  

ݐݔߪ  = ݐݕߪ ∙ 2ݐ݉ − ݓߛ ∙ ݐ݀ܪ ∙ = 2ݐ݉−1  −1161,0 ∙ 0,752 − 10 ∙ 3,5 ∙ ∙  1− 0,752 = −668,38 ˍʜ/ˏ2,                                                                         (6.85) 

 

ɝɞɟ ݉ݐ = ctan2ߙ, ɝɞɟ 2ߙ = 53º – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ; ݐ݀ܪ = ∇ʢʜʐ݉݅݊ − ∇˒ˑˇˑ˛˅ы = 593,5− 590 = 3,5 ˏ. – ɧɚɩɨɪ ɧɚɞ 
ɪɚɫɱɺɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 

 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 

 𝜏ݐݕݔ = ݓߛ − ∙ ݐܪ ݀ + ∙ ݕݐߪ ݐ݉ = − 10 ∙ 3,5− 1161,0 ∙ 0,75 = 

= 844,5 ˍʜ/ˏ2 .                                                                                                     (6.86) 

 

Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 

 

3ߪ 
ݐ = ݐݕߪ ∙  1 + 2ݐ݉+ ݓߛ ∙ ݀ݐܪ ∙ 2ݐ݉ = −1161,0 ∙  1 + 0,752 + 10 ∙ ∙ 3,5 ∙ 0,752 = −1794,38 ˍʜ/ˏ2,                                                                         (6.87) 

1ߪ 
ݐ = ݓߛ− ∙ ݐ݀ܪ = −10 ∙ 3,5 = −35 ˍʜ/ˏ2.                                               (6.88) 

 

Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱɺɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.6. 
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Ɍɚɛɥɢɰɚ 6.6 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 

Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ,ɤН
ɦ2

 

ȼɟɪɯɨɜɚɹ 

ݕݑߪ ݑݔߪ 191,13−   −750 𝜏ݑݕݔ 1ߪ 0 
ݑ 3ߪ 191,13− 
ݑ  −750 

ɇɢɡɨɜɚɹ 

ݐݕߪ ݐݔߪ 1161,0−   −668,38 𝜏ݐݕݔ 1ߪ 844,5 
ݐ 3ߪ 35− 
ݐ  −1794,38 

 

6.5.3 Кɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
ߛ݊   ∙ ݈ܿߛ ∙ ൑ 3ߪ  ݀ܿߛ ∙ ܴܾ  ,                                                                             (6.89) 

  

ɝɞɟ  ݊ߛ = 1,20 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ;  ݈ܿߛ  – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɺɬɧɨɝɨ ɫɥɭɱɚɹ ݈ܿߛ = 1; 

݀ܿߛ    – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ݀ܿߛ = 0,9; 

 ܴܾ ൒ 1,20∙1∙1793,87

0,9
= 2152,64 ˍʜ/ˏ2.                                                             (6.90) 

 

ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ5 ɫ 
ɪɚɫɱɺɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴܾ = 2800 ˍʜ/ˏ2, 

 

2800 ˍʜ/ˏ2  ൒ 2152,64 ˍʜ/ˏ2. 
 

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

ݕ′ߪ  < 0 ,                                                                                                             (6.91) 

 −192,31 ˍʜ/ˏ2 < 0- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
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3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
ݑݕߪ    ൒ 0,25 ∙ ݓߛ ∙ ݑ݀ܪ ;                                                                                  (6.92) 

 

192,31 ൒ 0,25 ∙ 10 ∙  665− 590 ; 
 

192,31 ˍʜ/ˏ2 ൒ 187,5 ˍʜ/ˏ2.  

 

ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 
ɩɪɨɱɧɨɫɬɢ. 

 

6.5.4 Ɋɚɫɱɺɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 

 

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

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

          
 ܴ ∙ ܨ݀ܿߛ ∙ ݈ܿߛ ൒ ߛ݊                                                                                                               (6.93) 

 

ɝɞɟ      ܴ = ɩɥܩ  + Ȼܩ − вܹɡв − фܹ + ∙ ɡܩ tan𝜑 + ܿ ∙ 𝜔 =  38297,4 + 10006,4 −ͳͻͳͷ,ͻ−͸ʹͷͺ,ʹ+͵͹,͸ͻ∙Ͳ,͹ͺ+ͳͳͲ∙ͷͷ,ͺ=͵ͷͷ͸͵,ͳ ˍʜ/ˏ,                          (6.94) 

 

ɝɞɟ      ݊ܽݐ𝜑 = 0,78– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ; ܿ = 110 ɤɇ/ɦ2– ɫɰɟɩɥɟɧɢɟ ɫɤɚɥɵ; 𝜔 = 𝐵ɩ ∙ 1 = 55,8 ɦ2 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ 
ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱɺɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 

 

ܨ  = вܶ − ɧܶ + вܹɨɥ + ɧܧ = 27590,6 − 60,1 + 4,45 + 105,76 = 27640,75 
ɤɇ
ɦ

. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 

 
35563,06 ∙ 0,95

27640,75 ∙ 1
൒ 1,20, 

 

1,22 ൒ 1,20 – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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ɉɨ ɩɪɨɜɟɞɺɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 
ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞɺɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞɺɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟɺ ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 Ɉхɪɚɧɚ ɬɪɭɞɚ. ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉхɪɚɧɚ ɨɤɪɭɠɚɸщɟɣ ɫɪɟɞɵ 

 

7.1 Бɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟхɧɢчɟɫɤɢх ɫɨɨɪɭɠɟɧɢɣ 

 

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

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 
ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ, ɨɧɚ ɨɫɧɚɳɚɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ ɞɥɹ 
ɨɬɫɥɟɠɢɜɚɧɢɹ ɧɚɩɪɹɠɟɧɧɨ–ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ, ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɟɠɢɦɚ, ɫɟɣɫɦɨɤɨɧɬɪɨɥɹ. ȼ 

ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, 
ɡɚɞɚɱɚ ɤɨɬɨɪɨɝɨ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂА ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɜɟɥɢɱɢɧ 
ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Фɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɫɨɛɫɬɜɟɧɧɢɤ 
ȽɌɋ ɪɚɡɪɚɛɚɬɵɜɚɟɬ ɞɟɤɥɚɪɚɰɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɞɨɤɭɦɟɧɬɨɦ, ɫɨɞɟɪɠɚɳɢɦ ɫɜɟɞɟɧɢɹ ɨ ɫɨɨɬɜɟɬɫɬɜɢɢ ȽɌɋ ɤɪɢɬɟɪɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

 

7.2 Ɉхɪɚɧɚ ɬɪɭɞɚ 

 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɪɟɦɨɧɬ ɢ ɨɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɧɚɛɠɚɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ, ɬɟɪɪɢɬɨɪɢɹ ɢ ɚɤɜɚɬɨɪɢɹ, ɝɞɟ 
ɨɧɢ ɪɚɡɦɟɳɚɸɬɫɹ, ɚ ɬɚɤɠɟ ɨɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɪɟɞɫɬɜɚ 
ɦɟɯɚɧɢɡɚɰɢɢ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɞɨɥɠɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ 
ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɬɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ, ɫɚɧɢɬɚɪɧɵɦ 
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ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-

ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ, 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɩɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɩɪɚɜɢɥɚɦ ɭɫɬɪɨɣɫɬɜɚ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɬɟɯɧɢɱɟɫɤɨɦɭ ɪɟɝɥɚɦɟɧɬɭ ɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ 
ɩɪɚɜɢɥɚɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɊФ 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 ȽЭɋ 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 ȽЭɋ 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 ȽЭɋ 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 
ɩɨ ɈɌ, 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 ȽЭɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧ ɤɚɛɢɧɟɬ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɹɜɥɹɸɳɢɣɫɹ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɦ ɢ ɭɱɟɛɧɨ-ɦɟɬɨɞɢɱɟɫɤɢɦ ɰɟɧɬɪɨɦ ɩɨ ɪɚɛɨɬɟ ɫ ɩɟɪɫɨɧɚɥɨɦ.  

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

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.  

Эɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ 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 ɜ 
ɫɥɭɱɚɹɯ, ɨɩɪɟɞɟɥɺɧɧɵɯ ɜ ɩɭɧɤɬɟ 5.14 ɉɪɚɜɢɥ [13]; 

 – ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ;  
– ɧɚɞɡɨɪ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ;  
– ɨɮɨɪɦɥɟɧɢɟ ɩɟɪɟɪɵɜɚ ɜ ɪɚɛɨɬɟ, ɩɟɪɟɜɨɞɚ ɧɚ ɞɪɭɝɨɟ ɦɟɫɬɨ, ɨɤɨɧɱɚɧɢɹ 

ɪɚɛɨɬɵ; 

Ɋɚɛɨɬɧɢɤɚɦɢ, ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɜɟɞɟɧɢɟ ɪɚɛɨɬ ɜ 
ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ, ɹɜɥɹɸɬɫɹ: ɜɵɞɚɸɳɢɣ ɧɚɪɹɞ, ɨɬɞɚɸɳɢɣ ɪɚɫɩɨɪɹɠɟɧɢɟ, 
ɭɬɜɟɪɠɞɚɸɳɢɣ ɩɟɪɟɱɟɧɶ ɪɚɛɨɬ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼɵɞɚɸɳɢɣ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ ɢ ɧɚ ɞɨɩɭɫɤ ɜ 
ɫɥɭɱɚɹɯ, ɨɩɪɟɞɟɥɺɧɧɵɯ ɜ ɩɭɧɤɬɟ 5.14 ɉɪɚɜɢɥ [13]: ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ 
ɪɚɛɨɬ, ɞɨɩɭɫɤɚɸɳɢɣ, ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ, ɧɚɛɥɸɞɚɸɳɢɣ, ɱɥɟɧɵ ɛɪɢɝɚɞɵ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɪɟɦɨɧɬɭ, 
ɧɚɥɚɞɤɟ ɢ ɢɫɩɵɬɚɧɢɹɦ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȽɌɋ ɢ ȽɌɋ ȽЭɋ 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 ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ; ɧɚ ɨɛɴɟɤɬɚɯ ȽЭɋ, ɜɵɩɨɥɧɹɟɦɵɯ 
ɩɨɞ ɜɨɞɨɣ (ɜɨɞɨɥɚɡɧɵɟ ɪɚɛɨɬɵ); ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ ɢɧɵɯ ɨɛɴɟɤɬɨɜ ȽЭɋ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɤɥɸɱɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɛɟɡɨɩɚɫɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɬ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
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ɇɚ ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 
ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɵɟ ɦɚɪɲɪɭɬɵ ɫɥɟɞɨɜɚɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɤ ɦɟɫɬɭ ɪɚɛɨɬɵ, 
ɨɩɟɪɚɬɢɜɧɵɟ ɩɥɚɧɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɷɜɚɤɭɚɰɢɢ ɥɸɞɟɣ ɧɚ ɫɥɭɱɚɣ ɩɨɠɚɪɚ ɢɥɢ 
ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ. 

 

7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ  
 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ  ɢɡɥɨɠɟɧɵ ɜ ɮɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ ɨɬ 
22 ɢɸɥɹ 2008ɝ. №123-ФɁ «Ɍɟɯɧɢɱɟɫɤɢɣ ɪɟɝɥɚɦɟɧɬ ɨ ɬɪɟɛɨɜɚɧɢɹɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ». ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ ɫɨɫɬɨɹɧɢɟ ȽЭɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ 
ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ ɢɥɢ ɞɪɭɝɨɟ ɥɢɰɨ, ɧɚɡɧɚɱɟɧɧɨɟ ɩɪɢɤɚɡɨɦ. 

 ȽЭɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɭɫɬɚɧɨɜɤɚɦɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɢ 
ɫɢɫɬɟɦɨɣ ɨɩɨɜɟɳɟɧɢɹ ɢ ɭɩɪɚɜɥɟɧɢɹ ɷɜɚɤɭɚɰɢɟɣ ɥɸɞɟɣ. 

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 ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ;  

– ɭɫɬɚɧɨɜɢɬɶ 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, 
ɨɛɟɫɬɨɱɢɬɶ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɨɠɚɪɚ, ɜɵɞɚɬɶ ɩɢɫɶɦɟɧɧɵɣ ɞɨɩɭɫɤ 
ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɨɪɝɚɧɢɡɨɜɚɬɶ ɟɝɨ ɬɭɲɟɧɢɟ ɢ ɷɜɚɤɭɚɰɢɸ ɩɟɪɫɨɧɚɥɚ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɚ ɬɚɤɠɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɬ.ɞ. 
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 Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ ȽЭɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ 
ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ 
ɜɵɲɟɫɬɨɹɳɟɦɭ ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, 
ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ 
ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ 
ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɉɨɞɝɨɬɨɜɤɚ ɢɧɠɟɧɟɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬɧɢɤɨɜ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ 
ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ 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 ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 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 ɋɚɪɥɵɤɫɤɭɸ ȽЭɋ, ɥɢɛɨ ɩɪɢɧɹɬɵɟ ɧɚ 
ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ 
ɩɪɚɤɬɢɤɭ, ɞɨɥɠɧɵ ɩɪɨɣɬɢ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜɪɭɱɧɭɸ. ȼ ɤɚɱɟɫɬɜɟ ɨɝɧɟɝɚɫɹɳɟɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢɦɟɧɹɟɬɫɹ ɪɚɫɩɵɥɟɧɧɚɹ ɜɨɞɚ. 
ȼɛɥɢɡɢ ɥɨɛɨɜɵɯ ɱɚɫɬɟɣ ɨɛɦɨɬɨɤ ɫɬɚɬɨɪɚ ɪɚɡɦɟɳɚɸɬ ɞɪɟɧɱɟɪɧɵɟ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɜ ɤɨɬɨɪɵɯ ɜɵɩɨɥɧɟɧɵ ɨɬɜɟɪɫɬɢɹ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɧɚɫɚɞɤɚɦɢ - 

ɞɪɟɧɱɟɪɚɦɢ - ɨɫɶ ɤɨɬɨɪɵɯ ɧɚɩɪɚɜɥɟɧɚ ɜ ɫɬɨɪɨɧɭ ɨɛɦɨɬɤɢ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, 
ɱɬɨ ɩɪɢ ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ 
ɩɪɨɢɫɯɨɞɢɬ ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤɚɹ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ 
ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 
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7.4 Ɉхɪɚɧɚ ɩɪɢɪɨɞɵ 

 

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.  

Ɍɟɧɞɟɧɰɢɹ ɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨɦɭ ɢ ɛɟɡɨɩɚɫɧɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɬɪɟɛɭɟɬ ɪɟɲɟɧɢɹ ɪɹɞɚ ɡɚɞɚɱ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ȽЭɋ ɫ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɨɣ. Ⱦɥɹ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ 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 ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɹɜɥɹɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɵ: 

 Фɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 10 ɹɧɜɚɪɹ 2002 ɝ. N 7–ФɁ (ɪɟɞ. ɨɬ 29.12.2015) 
«Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ»; 

 Фɟɞɟɪɚɥɶɧɵɣ Ɂɚɤɨɧ ɨɬ 24 ɚɩɪɟɥɹ 1995 ɝɨɞɚ N 52– ФɁ (ɪɟɞ. ɨɬ 
13.07.2015) «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ»;  

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

 Ʌɟɫɧɨɣ ɤɨɞɟɤɫ Ɋɨɫɫɢɣɫɤɨɣ Фɟɞɟɪɚɰɢɢ ɨɬ 4 ɞɟɤɚɛɪɹ 2006 № 200–ФɁ 

(ɪɟɞ. ɨɬ 01.05.2016); 
 Ⱦɪɭɝɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɊФ. 
 Ʉ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɡɚɞɚɱɚɦ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 

ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɨɬɧɨɫɹɬɫɹ:  
 ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɜɹɡɚɧɧɵɟ ɫ ɷɬɢɦ ɬɪɚɧɫɮɨɪɦɚɰɢɹ 

ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɢɡɦɟɧɟɧɢɹ ɢ ɩɪ.; 
 ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ, ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ; 
 ɫɛɪɨɫɵ ȽЭɋ 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;  

 ɩɟɪɟɫɟɥɟɧɢɟ ɧɚɫɟɥɟɧɢɹ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ. 
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8 Тɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴɺɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

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

Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɪɨɝɧɨɡɧɵɣ ɩɟɪɢɨɞ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.1. 

 

Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

Ƚɨɞ 
2021 2022 2023 2024 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 
230 230 230 230 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

4200 4200 4200 4200 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 
966168 966168 966168 966168 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 

1 1 1 1 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, Ɇȼɬ∙ɱ 

9661,68 9661,68 9661,68 9661,68 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
Ɇȼɬ∙ɱ 

956506,32 956506,32 956506,32 956506,32 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, 
ɪɭɛ./Ɇȼɬ∙ɱ 

1042 1077 1110 1143 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 

83,06 85,85 88,48 91,11 

ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 12,67 13,10 13,50 13,90 

 

8.1.1 Тɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

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

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

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 
ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,21%. 

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

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

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

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 
58706,208 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 
63030,96 

ɂɬɨɝɨ - 
121737,168 

 

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

 

Ɍɚɛɥɢɰɚ 8.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Эɬɚɩɵ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ,% 

Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,04 

Ɉɬ 6 ɞɨ 15 ɥɟɬ 0,06 

Ɉɬ 16 ɞɨ 25 0,08 

ɋɜɵɲɟ 25 ɥɟɬ 0,1 

 

Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 8.4. 

Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

ɈАɈ "ɋɈ - ȿЭɋ" 135,38 ɬɵɫ. ɪɭɛ/Ɇȼɬ 
31142,8152 

ɈАɈ АɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 ɬɵɫ. ɪɭɛ/Ɇȼɬ∙ɱ 

2179,9584 

ɈАɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0,000318 ɬɵɫ. ɪɭɛ/Ɇȼɬ∙ɱ 

631,9296 

ɂɬɨɝɨ  - 
33954,7032 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ Кɚɬɭɧɶ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ·ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 

Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
ɦɢɥɥɢɨɧɵ ɪɭɛɥɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
2022 2023 2024 2025 2026 

Аɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ 

53,84 53,84 53,84 53,84 53,84 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ 

26,50 33,41 47,10 62,17 78,88 

Эɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ 

121,74 121,74 121,74 121,74 121,74 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɮɨɧɞɨɜ 

6,82 11,28 15,90 20,98 26,62 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ 

33,95 33,95 33,95 33,95 33,95 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 
9,54 9,54 9,54 9,54 9,54 

ɂɬɨɝɨ 
53,84 53,84 53,84 53,84 53,84 

 

Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ (ɪɢɫɭɧɨɤ 8.1). 

 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 
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8.1.2 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 
ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ ɊɎ.  

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

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.6. 
 

Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
2021 2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 262,03 293,64 329,34 364,65 405,42 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 294,80 325,63 335,68 345,69 355,41 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 
ɦɥɧ.ɪɭɛ. 

15,38 15,38 15,38 15,38 15,38 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, 
ɦɥɧ.ɪɭɛ. 

46,59 47,34 46,16 44,98 43,79 

ȼɨɞɧɵɣ ɧɚɥɨɝ, ɦɥɧ. ɪɭɛ 9,54 9,54 9,54 9,54 9,54 

ɂɬɨɝɨ, ɦɥɧ. ɪɭɛ 628,42 691,62 736,19 780,32 829,64 

 

ɋɭɳɟɫɬɜɟɧɧɵɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɛɭɞɟɬ ɩɨ ɧɚɥɨɝɭ ɧɚ ɩɪɢɛɵɥɶ ɢ ɧɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɶ (ɇȾɋ). 
 

8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

Ɉɫɧɨɜɧɨɣ ɮɨɪɦɨɣ ɨɬɪɚɠɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ «Ɉɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ 
ɢ ɭɛɵɬɤɚɯ». ȼ ɨɬɱɟɬɟ ɨɩɪɟɞɟɥɹɟɦ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, 
ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ. 

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 

 

Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1814,0 1869,5 1925,1 1979,0 2031,2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.7 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2022 2023 2024 2025 2026 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 252,4 263,8 282,1 302,2 324,6 

ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1561,6 1605,8 1643,0 1676,8 1706,6 

ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ. 360,9 372,0 383,1 393,9 404,3 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 1178,6 1321,1 1462,4 1625,4 1800,1 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1814,0 1869,5 1925,1 1979,0 2031,2 

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

 

Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 

Ɋɢɫɭɧɨɤ 8.2 – ɋɭɦɦɚ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ, ɦɥɧ. ɪɭɛ. 
 

8.3 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɋɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9) 

 

8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ, ɨɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ 

ɩɪɨɟɤɬɚ 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 

2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 

3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 

4. ɂ ɬ.ɞ. 
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Ɋɚɫɱɺɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ:    ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈАɈ ɊАɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-1/20-

113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ 
ɩɪɟɞɌЭɈ ɢ ɌЭɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊАɈ «ȿЭɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 - «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉАɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042 ɝɝ.» 

Ɋɚɫɱɺɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

 

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

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

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2018 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ 
ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. 

 

8.3.2 Кɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ 
 

ɐɟɥɶɸ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  

Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɋɚɪɥɵɤɫɤɨɣ 
ȽЭɋ. 

Ɋɚɫɯɨɞɧɚɹ ɱɚɫɬɶ – ɷɬɨ ɤɪɟɞɢɬɧɵɟ ɫɪɟɞɫɬɜɚ, ɚ ɬɚɤɠɟ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ 
ɉАɈ «ɊɭɫȽɢɞɪɨ», ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ.  

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 66 
 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɪɞ. ɪɭɛ. 5,61 
 

 

 



111 
 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 8.8 
ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,38 

 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,28 
 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 25652,2 
 

 

Ⱦɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɪɟɛɭɟɬɫɹ ɫɭɦɦɚ ɤɪɟɞɢɬɚ ɜ ɪɚɡɦɟɪɟ 15652,2 ɦɥɧ. 
ɪɭɛ. ɩɨɫɬɚɜɤɢ 10% ɝɨɞɨɜɵɯ ɧɚ ɫɪɨɤ 66 ɦɟɫɹɰɚ. ɉɨɥɭɱɟɧɧɚɹ ɜɟɥɢɱɢɧɚ 
ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ 0,28 ɪɭɛ./ɤȼɬ∙ɱ ɧɢɠɟ 
ɩɪɟɞɩɢɫɚɧɧɨɝɨ ȿɞɢɧɵɦɢ ɋɰɟɧɚɪɧɵɦɢ ɍɫɥɨɜɢɹɦɢ ɈАɈ «ɊɭɫȽɢɞɪɨ», ɱɬɨ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ȽЭɋ; 

 

8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 

ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 
ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱɺɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.8. 

 

Ɍɚɛɥɢɰɚ 8.8 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

Ƚɨɞ 2022 2023 2024 2025 2026 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, ɦɥɧ. ɪɭɛ. 644,18 689,94 735,26 785,75 838,89 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 47,34 46,16 44,98 43,79 42,61 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ. ɪɭɛ. 691,53 736,10 780,23 829,55 881,49 

 

8.4 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

 Аɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ – ɷɬɨ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ 
ɢɡɦɟɧɟɧɢɹ ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ (ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɩɪɢɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɨɩɟɪɚɰɢɨɧɧɵɟ 
ɪɚɫɯɨɞɵ ɢ ɬ.ɞ.) ɧɚ ɟɝɨ ɤɨɧɟɱɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ. 

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. Аɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɚɦ ɩɨ ɫɟɛɟ ɧɟ 
ɢɡɦɟɧɹɟɬ ɮɚɤɬɨɪɵ ɪɢɫɤɚ. 
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ȼɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɜɢɞɟ ɞɢɧɚɦɢɤɢ 
ɢɡɦɟɧɟɧɢɹ PI: 

 

 

Ɋɢɫɭɧɨɤ 8.3–ɂɡɦɟɧɟɧɢɟ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 

 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ PI 

(ɪɢɫɭɧɨɤ 8.3). 
 

 

Ɋɢɫɭɧɨɤ 8.4– ɋɭɦɦɚ PI ɨɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɺɦɚ ɢɧɜɟɫɬɢɰɢɣ 

 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ ɦɟɧɶɲɟ PI 

(ɪɢɫɭɧɨɤ 8.4). 
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Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɢɫɯɨɞɢɬ ɪɨɫɬ ɩɪɢɛɵɥɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɢɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ ɪɚɫɬɟɬ (ɪɢɫɭɧɨɤ 8.5). 

 

Ɋɢɫɭɧɨɤ 8.6 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ – ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ PI (ɪɢɫɭɧɨɤ 
8.6). 

 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 

- ɍɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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9 Ɋɚɫɱɟɬɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋШȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 680 Ɇȼɬ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ1-1285/275-42ɍɏɅ4 

9.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ 

Ⱦɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ ɋɒȽЭɋ ɭɫɬɚɧɨɜɥɟɧɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ ɋȼɎ1-1285/275-42ɍɏɅ4, ɜ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ 
ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɬɭɪɛɢɧɵ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

Ɉɫɧɨɜɧɵɦ ɩɚɪɚɦɟɬɪɨɦ ɝɟɧɟɪɚɬɨɪɨɜ ɹɜɥɹɟɬɫɹ ɧɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ (Ɇȼɬ), ɤɨɬɨɪɭɸ ɨɧɢ ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ 
ɜɪɟɦɟɧɢ, ɪɚɛɨɬɚɹ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɭɪɨɜɧɟɦ ɧɚɩɪɹɠɟɧɢɹ, ɬɨɤɚ, ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɦɨɳɧɨɫɬɢ ɢ ɱɚɫɬɨɬɵ, ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɝɨ ɚɝɟɧɬɚ ɢ ɞɪ. 

ɉɪɢ ɡɧɚɱɢɬɟɥɶɧɵɯ ɨɬɤɥɨɧɟɧɢɹɯ ɷɬɢɯ ɩɚɪɚɦɟɬɪɨɜ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ 
ɡɧɚɱɟɧɢɣ ɝɟɧɟɪɚɬɨɪɵ ɧɟ ɦɨɝɭɬ ɪɚɡɜɢɜɚɬɶ ɩɨɥɧɨɣ ɦɨɳɧɨɫɬɢ.  

ɑɬɨɛɵ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɢ ɜɨɡɦɨɠɧɵɟ 
ɚɜɚɪɢɣɧɵɟ ɪɟɠɢɦɵ ɧɟ ɩɪɢɜɨɞɢɥɢ ɤ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɢ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɦɭ 
ɢɡɧɨɫɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɜɨɡɦɨɠɧɵɟ ɨɬɤɥɨɧɟɧɢɹ 
ɩɚɪɚɦɟɬɪɨɜ ɭɠɟ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, ɚ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟ ɩɪɟɜɵɲɚɬɶ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ. 

ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɧɨɪɦɵ ɞɨɩɭɫɬɢɦɵɯ ɨɬɤɥɨɧɟɧɢɣ ɨɬ ɧɨɦɢɧɚɥɶɧɵɯ 
ɪɟɠɢɦɨɜ ɹɜɥɹɸɬɫɹ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɞɟɣɫɬɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɩɪɟɞɩɨɥɨɠɢɬɶ ɨ ɫɭɳɟɫɬɜɨɜɚɧɢɢ ɪɟɫɭɪɫɧɵɯ 
ɜɨɡɦɨɠɧɨɫɬɟɣ ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ, ɢ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɜɨɩɪɨɫ 
ɨɛ ɭɜɟɥɢɱɟɧɢɢ ɢɯ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɉɨɫɥɟ ɚɧɚɥɢɡɚ ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɛɪɚɰɢɨɧɧɵɯ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɛɥɚɝɨɩɪɢɹɬɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ȽȺ 
ɫɦɟɳɟɧɚ ɜ ɡɨɧɭ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ (680 Ɇȼɬ). ɇɚ ɨɫɧɨɜɚɧɢɢ 
ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ ɪɭɤɨɜɨɞɫɬɜɨ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɡɚɩɪɨɫɢɥɨ ɭ ɉȺɈ 
«ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɪɚɫɫɦɨɬɪɟɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ 
ɪɚɫɱɟɬɵ ɢ ɢɫɩɵɬɚɧɢɹ, ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ȽȺ ɋɒȽЭɋ.  

Ɍɚɤɠɟ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɜɟɞɟɬ ɤ 
ɩɨɜɵɲɟɧɢɸ ɩɪɟɫɬɢɠɚ ɫɬɚɧɰɢɢ, ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɚɤɬɭɚɥɶɧɵɦ ɩɪɢ ɭɫɥɨɜɢɢ ɬɨɝɨ 
ɱɬɨ Ʉɪɚɫɧɨɹɪɫɤɚɹ ȽЭɋ ɜ ɛɥɢɠɚɣɲɟɟ ɜɪɟɦɹ ɩɥɚɧɢɪɭɟɬ ɩɪɢɫɜɨɢɬɶ ɫɟɛɟ ɫɬɚɬɭɫ 
ɤɪɭɩɧɟɣɲɟɣ ȽЭɋ ɜ ɫɬɪɚɧɟ, ɩɭɬɟɦ ɭɜɟɥɢɱɟɧɢɹ ɜɵɞɚɜɚɟɦɨɣ ɦɨɳɧɨɫɬɢ. 

ȿɳɟ ɨɞɧɢɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɭɜɟɥɢɱɟɧɢɹ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 680 Ɇȼɬ ɹɜɥɹɟɬɫɹ ɬɨ, ɱɬɨ ɩɪɢ, 
ɤɚɡɚɥɨɫɶ ɛɵ, ɧɟɛɨɥɶɲɨɦ ɩɪɢɪɨɫɬɟ ɦɨɳɧɨɫɬɢ ɧɚ ɨɞɧɨɦ ɝɢɞɪɨɚɝɪɟɝɚɬɟ (40 
Ɇȼɬ), ɩɪɢ ɩɟɪɟɫɱɟɬɟ ɧɚ ɦɟɫɹɱɧɭɸ ɢɥɢ ɠɟ ɝɨɞɨɜɭɸ ɩɪɢɛɵɥɶ, ɞɨɯɨɞɵ ɨɬ 
ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɚɬɫɹ. Ɉɞɧɚɤɨ ɧɚ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɫɭɳɟɫɬɜɭɸɬ ɧɟɤɨɬɨɪɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɵɞɚɜɚɟɦɨɣ 
ɦɨɳɧɨɫɬɢ, ɜ ɫɜɹɡɢ ɫ ɱɟɦ, ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɞɚɧɧɵɣ ɞɨɜɨɞ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɵɣ 
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ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɹ ɨ ɩɟɪɟɦɚɪɤɢɪɨɜɤɟ ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ 
ȽЭɋ ɧɟ ɩɪɟɞɨɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. 

9.2 ɉɟɪɟɱɟɧɶ ɪɚɫɱɟɬɨɜ ɜ ɱɚɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɨɛɨɫɧɨɜɚɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
ɋШȽЭɋ 

ɉɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɨɬ ɉȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ», ɩɪɢ 
ɩɟɪɟɦɚɪɤɢɪɨɜɤɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋɒȽЭɋ ɧɚ ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ 680 

Ɇȼɬ ɩɨɬɪɟɛɭɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɩɨɜɵɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɨɬ 640 Ɇȼɬ 
ɞɨ 680 Ɇȼɬ, ɧɨ ɢ ɩɨɜɵɲɟɧɢɟ ɧɨɦɢɧɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɦɨɳɧɨɫɬɢ ɞɨ 
ɡɧɚɱɟɧɢɹ 0,95 ɢɥɢ ɜɵɲɟ, ɚ ɬɚɤɠɟ ɢɡɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

Ɉɤɨɧɱɚɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɜɵɲɟɧɧɨɝɨ ɧɨɦɢɧɚɥɶɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɦɨɳɧɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ  ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɫɱɟɬɨɜ ɢ ɢɫɩɵɬɚɧɢɣ 
ɩɪɢ ɩɨɜɵɲɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 680 Ɇȼɬ. 

Ɋɚɫɱɟɬɵ ɩɪɨɜɟɞɟɧɧɵɟ ɉȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ» ɜ ɱɚɫɬɢ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɛɨɫɧɨɜɚɧɢɹ ɭɜɟɥɢɱɟɧɢɹ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ: 

– ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɪɚɫɱɟɬ; 

– ɜɟɧɬɢɥɹɰɢɨɧɧɵɣ ɢ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬɵ; 
– ɪɚɫɱɟɬɵ ɜɨɡɞɭɯɨ- ɢ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ ɫ ɪɚɫɫɦɨɬɪɟɧɢɟɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɭɜɟɥɢɱɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɯɥɚɠɞɟɧɢɹ; 
– ɪɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɭɡɥɨɜ ɝɟɧɟɪɚɬɨɪɚ; 
–ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɨɞɩɹɬɧɢɤɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɧɚɝɪɭɡɤɢ; 
– ɪɚɫɱɟɬ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ. 
 

9.3 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɞɥɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
ɋШȽЭɋ 

Эɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ, ɬɟɩɥɨɜɵɟ, ɦɟɯɚɧɢɱɟɫɤɢɟ, ɚ ɬɚɤɠɟ ɪɚɫɱɟɬɵ 
ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋɒȽЭɋ ɩɪɢ ɦɨɳɧɨɫɬɢ 680 Ɇȼɬ ɢ cosφ 
= 0,95 ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɉȺɈ «ɋɢɥɨɜɵɟ ɦɚɲɢɧɵ», ɧɟɤɨɬɨɪɵɟ ɪɟɡɭɥɶɬɚɬɵ ɷɬɢɯ 
ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ ɢɯ ɫ ɢɫɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɩɪɢ ɦɨɳɧɨɫɬɢ 
640 Ɇȼɬ ɢ cosφ = 0,90) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1. 

Ɍɚɛɥɢɰɚ 9.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɚɪɚɦɟɬɪɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ 

ȼɟɥɢɱɢɧɚ 

ɩɪɢ P=680 
Ɇȼɬ ɢ cos𝜑 

=0,95 

ȼɟɥɢɱɢɧɚ 
ɩɪɢ P=640 

Ɇȼɬ ɢ 
cos𝜑=0,90 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɉɨɥɧɚɹ 
ɦɨɳɧɨɫɬɶ 

S ɆȼȺ 715,8 711 4,8 

Ⱥɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ 

Ɋ Ɇȼɬ 680 640 40 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.1 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɜɟɥɢɱɢɧ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɣ 

ȼɟɥɢɱɢɧɚ 
ɩɪɢ P=680 

Ɇȼɬ ɢ 
cos𝜑 =0,95 

ȼɟɥɢɱɢɧɚ 
ɩɪɢ P=640 

Ɇȼɬ ɢ 
cos𝜑=0,90 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɦɨɳɧɨɫɬɢ 

cos𝜑 - 0,95 0,9 0,05 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 

Uɧɨɦ ɤȼ 15,75 15,75 0 

Ɍɨɤ ɫɬɚɬɨɪɚ I Ⱥ 26239 26063 176 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ ɫɟɬɢ 

f Ƚɰ 50 50 0 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

nɧɨɦ ɨɛ/ɦɢɧ 142,8 142,8 0 

ɍɝɨɧɧɚɹ ɱɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 

nɭɝɨɧ ɨɛ/ɦɢɧ 280 280 0 

ɑɢɫɥɨ ɮɚɡ ɫɬɚɬɨɪɚ m - 3 3 0 

Ʌɢɧɟɣɧɚɹ 
ɧɚɝɪɭɡɤɚ 

Ⱥ Ⱥ/ɫɦ 1184 1184 0 

ɑɢɫɥɨ ɩɨɥɸɫɨɜ 2ɪ - 42 42 0 

Ɇɚɯɨɜɨɣ ɦɨɦɟɧɬ 
ɝɟɧɟɪɚɬɨɪɚ 

GD
2
 ɬ·ɦ2

 102000 102000 0 

ɂɧɟɪɰɢɨɧɧɚɹ 
ɩɨɫɬɨɹɧɧɚɹ 

ɌJ ɫ 7,95 7,95 0 

ɉɨɫɬɨɹɧɧɚɹ 
ɡɚɩɚɫɟɧɧɨɣ 

ɷɧɟɪɝɢɢ 

ɇ Ɇȼɬ·ɫ/ɆȼȺ 3,97 3,97 0 

Ɍɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ie Ⱥ 3400 3500 -100 

ɇɚɩɪɹɠɟɧɢɟ 
ɜɨɡɛɭɠɞɟɧɢɹ 

ue ȼ 500 530 -30 

Ƚɚɪɚɧɬɢɪɨɜɚɧɧɵɣ 
ɄɉȾ 

 % 98,71 98,41 0,3 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ, ɱɬɨ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ 

ɞɨ 680 Ɇȼɬ: 
- ɨɫɧɨɜɧɵɟ ɪɟɚɤɬɢɜɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ 

ɞɨ 680 Ɇȼɬ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɜɨɡɪɨɫɥɢ (ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɩɨɜɵɲɟɧɢɸ ɩɨɥɧɨɣ 
ɦɨɳɧɨɫɬɢ) ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɡɧɚɱɟɧɢɹɦɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ ɩɪɢ 
ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɫ ɦɨɳɧɨɫɬɶɸ 640 Ɇȼɬ ɢ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɨɳɧɨɫɬɢ cos φ 
=0,90; 

- ɩɨɫɬɨɹɧɧɵɟ ɜɪɟɦɟɧɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɧɟ 
ɢɡɦɟɧɢɥɢɫɶ; 

- ɬɨɤɢ, ɦɨɦɟɧɬɵ ɩɪɢ ɜɧɟɡɚɩɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɚ ɬɚɤɠɟ 
ɦɚɝɧɢɬɧɵɟ ɬɹɠɟɧɢɹ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɧɟ ɢɡɦɟɧɢɥɢɫɶ; 
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- ɬɟɦɩɟɪɚɬɭɪɵ ɚɤɬɢɜɧɵɯ ɱɚɫɬɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɧɟ ɩɪɟɜɵɲɚɸɬ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪ; 

- ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɡɧɚɱɟɧɢɣ 
ɬɨɤɨɜ ɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɢ ɪɚɛɨɬɟ ɝɟɧɟɪɚɬɨɪɚ ɫ ɦɨɳɧɨɫɬɶɸ 640 Ɇȼɬ ɢ ɫ 
ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɦɨɳɧɨɫɬɢ cos φ= 0,90: ɬɨɤ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟ ɩɪɟɜɵɫɢɬ 3500 Ⱥ, 
ɧɚɩɪɹɠɟɧɢɟ ɜɨɡɛɭɠɞɟɧɢɹ – 530 ȼ; 

- ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 Ɇȼɬ,cos φ= 0,95 

ɢɡɦɟɧɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɧɟ ɩɨɬɪɟɛɭɟɬɫɹ; 
- ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɢ ɨɛɟɫɩɟɱɚɬ ɪɚɛɨɬɭ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 680 Ɇȼɬ,cos φ= 0,95; 

- ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɜɟɥɢɱɢɧɚ ɄɉȾ 
ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɟɬ ɧɚ 0,3 %; 

- ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 Ɇȼɬ ɪɟɡɭɥɶɬɚɬɵ 
ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɜ ɱɚɫɬɧɨɫɬɢ, ɭɫɢɥɢɹ ɧɚ ɮɭɧɞɚɦɟɧɬ, 
ɨɫɬɚɸɬɫɹ, ɩɪɚɤɬɢɱɟɫɤɢ, ɛɟɡ ɢɡɦɟɧɟɧɢɣ. 

 

9.4 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

 

Ɋɚɫɱɟɬɵ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 
680 Ɇȼɬ ɛɵɥɢ ɜɵɩɨɥɧɟɧɵ ɉȺɈ «Ʌɟɧɝɢɞɪɨɩɪɨɟɤɬ» ɧɚ ɛɚɡɟ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ 
ȺɈ «ɂȺЭɋ» ɧɚ 2014 ɝ. (ɢɡ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 2082-26-1ɬ-ȺɊɁ 

«ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɪɚɫɱɟɬɧɵɯ ɨɛɨɫɧɨɜɚɧɢɣ ɢ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɜɨɡɦɨɠɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 680 Ɇȼɬ, ɪɚɫɱɟɬɵ ɬɨɤɨɜ ɄɁ ɝɥɚɜɧɨɣ 
ɫɯɟɦɵ ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɢ ɫɟɬɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ»). 

 

9.4.1 3-ɯ ɮɚɡɧɨɟ ɄЗ ɧɚ ɲɢɧɚɯ 500 ɤȼ 

 

Ɋɚɫɱɟɬɵ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ 500 ɤȼ ɩɪɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 680 
Ɇȼɬ ɢ cosφ = 0,95 ɜɵɩɨɥɧɟɧɵ  ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɬ.ɟ. ɧɚ 
ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ ɜɫɟ 10 ɝɟɧɟɪɚɬɨɪɨɜ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ 
ɢɯ ɫ ɢɫɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɩɪɢ ɦɨɳɧɨɫɬɢ 640 Ɇȼɬ ɢ cosφ = 0,90), 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.2. 

 

Ɍɚɛɥɢɰɚ 9.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɲɢɧɚɯ 500 ɤȼ 

ɋɨɫɬɚɜɥɹɸɳ
ɚɹ ɬɨɤɚ ɄɁ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 
 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ ɧɚ 
ɲɢɧɚɯ 500 

ɤȼ 

30770 29642 -1128 
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ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɲɢɧɚɯ 500 ɤȼ ɩɪɢ ɪɚɛɨɬɟ 10 ɝɟɧɟɪɚɬɨɪɨɜ 
ɭɦɟɧɶɲɢɬɫɹ. 

 

9.4.2 3-ɯ ɮɚɡɧɨɟ ɄЗ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ 

 

Ɋɚɫɱɟɬɵ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɩɪɢ 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 680 Ɇȼɬ ɢ cosφ = 0,95 ɜɵɩɨɥɧɟɧɵ  ɞɥɹ 4 ɧɚɢɛɨɥɟɟ 
ɬɹɠɟɥɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ:  

 

-1 ɪɟɠɢɦ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɟɠɢɦ, ɧɚ ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ 10 ɝɟɧɟɪɚɬɨɪɨɜ; 
-2 ɪɟɠɢɦ – ɫɢɫɬɟɦɚ ɜ ɦɚɤɫɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɧɚ ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ 2 

ɝɟɧɟɪɚɬɨɪɚ ɢ 4 ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɢ; 
-3 ɪɟɠɢɦ – ɫɢɫɬɟɦɚ ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɧɚ ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ 2 

ɝɟɧɟɪɚɬɨɪɚ ɢ 4 ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɢ; 
-4 ɪɟɠɢɦ – ɫɢɫɬɟɦɚ ɜ ɦɢɧɢɦɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɧɚ ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ 2 

ɝɟɧɟɪɚɬɨɪɚ ɢ 3 ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɢ. 
 

 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ ɢɯ ɫ ɢɫɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 
(ɩɪɢ ɦɨɳɧɨɫɬɢ 640 Ɇȼɬ ɢ cosφ = 0,90), ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 9.3, 9.4, 9.5, 

9.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɍɚɛɥɢɰɚ 9.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɜ 1 ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɋɨɫɬɚɜɥɹɸɳɚ
ɹ ɬɨɤɚ ɄɁ ɫɨ 

ɫɬɨɪɨɧɵ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 

 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɢɫɬɟɦɵ 192700 178310 -14390 

Ƚɟɧɟɪɚɬɨɪɚ 102000 99930 -2070 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ1
5,75ɤȼ 

294700 278240 -16460 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɩɪɢ 
ɪɚɛɨɬɟ ɜ 1 ɪɟɠɢɦɟ ɭɦɟɧɶɲɢɬɫɹ. 
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Ɍɚɛɥɢɰɚ 9.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɜɨ 2 ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɋɨɫɬɚɜɥɹɸɳɚ
ɹ ɬɨɤɚ ɄɁ ɫɨ 

ɫɬɨɪɨɧɵ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɢɫɬɟɦɵ 135500 141050 5550 

Ƚɟɧɟɪɚɬɨɪɚ 102000 99930 -2070 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ 
15,75 ɤȼ 

237500 240980 3480 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɩɪɢ 
ɪɚɛɨɬɟ ɜɨ 2 ɪɟɠɢɦɟ ɭɜɟɥɢɱɢɬɫɹ. 

 

Ɍɚɛɥɢɰɚ 9.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɜ 3 ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɋɨɫɬɚɜɥɹɸɳɚ
ɹ ɬɨɤɚ ɄɁ ɫɨ 

ɫɬɨɪɨɧɵ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɢɫɬɟɦɵ 129950 123535 -6415 

Ƚɟɧɟɪɚɬɨɪɚ 102000 99930 -2070 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ  231950 223465 -8485 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɩɪɢ 
ɪɚɛɨɬɟ ɜ 3 ɪɟɠɢɦɟ ɭɦɟɧɶɲɢɬɫɹ. 

 

Ɍɚɛɥɢɰɚ 9.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3-ɯ ɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɜ 4 ɪɟɠɢɦɟ ɪɚɛɨɬɵ 

ɋɨɫɬɚɜɥɹɸɳɚ
ɹ ɬɨɤɚ ɄɁ ɫɨ 

ɫɬɨɪɨɧɵ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɢɫɬɟɦɵ 119650 115250 -4400 

Ƚɟɧɟɪɚɬɨɪɚ 102000 99930 -2070 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ ɧɚ 

ɧɚɩɪɹɠɟɧɢɢ 
15,75 ɤȼ 

221650 215180 -6470 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
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680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 15,75 ɤȼ ɩɪɢ 
ɪɚɛɨɬɟ ɜ 4 ɪɟɠɢɦɟ ɭɦɟɧɶɲɢɬɫɹ. 

 

9.4.3 Ɉɞɧɨɮɚɡɧɨɟ ɡɚɦɵɤɚɧɢɟ ɧɚ ɡɟɦɥɸ ɧɚ ɲɢɧɚɯ 500 ɤȼ 

 

Ɋɚɫɱɟɬɵ ɡɧɚɱɟɧɢɣ ɨɞɧɨɮɚɡɧɵɯ ɬɨɤɨɜ ɡɚɦɵɤɚɧɢɹ ɧɚ ɡɟɦɥɸ ɩɪɢ ɄɁ ɧɚ 
ɲɢɧɚɯ 500 ɤȼ ɩɪɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ 680 Ɇȼɬ ɢ cosφ = 0,95 ɜɵɩɨɥɧɟɧɵ  
ɞɥɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ, ɧɚ ɋɒȽЭɋ ɜ ɪɚɛɨɬɟ 10 ɝɟɧɟɪɚɬɨɪɨɜ, 
ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ, ɚ ɬɚɤɠɟ ɫɪɚɜɧɟɧɢɟ ɢɯ ɫ ɢɫɯɨɞɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ (ɩɪɢ 
ɦɨɳɧɨɫɬɢ 640 Ɇȼɬ ɢ cosφ = 0,90), ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.7. 

 

Ɍɚɛɥɢɰɚ 9.7 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɡɧɚɱɟɧɢɣ ɨɞɧɨɮɚɡɧɵɯ ɬɨɤɨɜ ɡɚɦɵɤɚɧɢɹ ɧɚ 
ɡɟɦɥɸ ɩɪɢ ɄɁ ɧɚ ɲɢɧɚɯ 500 ɤȼ 

ɋɨɫɬɚɜɥɹɸɳ
ɚɹ ɬɨɤɚ ɄɁ 

Ɂɧɚɱɟɧɢɟ ɬɨɤɚ ɄɁ, Ⱥ 
 

ɞɥɹ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɝɟɧɟɪɚɬɨɪɚ 

ɞɥɹ ɝɟɧɟɪɚɬɨɪɚ ɩɨɫɥɟ ɩɨɜɵɲɟɧɢɹ 
ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ 

ɂɡɦɟɧɟɧɢɟ 
ɜɟɥɢɱɢɧɵ 

ɋɭɦɦɚɪɧɵɣ 
ɬɨɤ ɄɁ ɧɚ 
ɲɢɧɚɯ 500 

ɤȼ 

39000 36297 -2703 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɞɨ 
680 Ɇȼɬ, ɫɭɦɦɚɪɧɵɣ ɬɨɤ ɄɁ ɧɚ ɲɢɧɚɯ 500 ɤȼ ɩɪɢ ɪɚɛɨɬɟ 10 ɝɟɧɟɪɚɬɨɪɨɜ 
ɭɦɟɧɶɲɢɬɫɹ. 

 

9.5 Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɬɪɚɤɬɚ ɋШȽЭɋ 

 

Ʉɪɨɦɟ ɪɟɡɭɥɶɬɚɬɨɜ, ɩɪɢɜɟɞɟɧɧɵɯ ɜɵɲɟ, ɜ ɫɨɫɬɚɜ ɪɚɛɨɬ ɉȺɈ 
«Ʌɟɧɝɢɞɪɨɩɪɨɟɤɬ» ɜɯɨɞɢɥɨ, ɨɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɱɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ ɩɪɨɜɨɞɢɥɚɫɶ ɩɪɨɜɟɪɤɚ ɨɫɧɨɜɧɨɝɨ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɵɲɟɧɧɨɣ (ɭɜɟɥɢɱɟɧɧɨɣ) 
ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɭɫɥɨɜɢɹɯ ɪɚɛɨɬɵ ɫɟɬɢ ɜ ɧɨɦɢɧɚɥɶɧɨɦ ɪɟɠɢɦɟ, ɬɨ 
ɟɫɬɶ ɩɪɨɢɡɜɨɞɢɥɚɫɶ ɨɰɟɧɤɚ ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢɱɟɧɢɹ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɟɧɟɪɚɬɨɪɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɪɚɛɨɬɵ ɢɯ ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɩɪɨɟɤɬɧɵɦ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ (ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ 2082-25-1ɬ-ЭɈ «ȼɵɩɨɥɧɟɧɢɟ 
ɤɨɦɩɥɟɤɫɚ ɪɚɫɱɟɬɧɵɯ ɨɛɨɫɧɨɜɚɧɢɣ ɢ ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɜɨɡɦɨɠɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɫ 
640 Ɇȼɬ ɞɨ 680 Ɇȼɬ, ɪɚɫɱɟɬɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɢɪɭɸɳɟɝɨ 
ɬɪɚɤɬɚ»). 
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9.5.1 Ƚɥɚɜɧɵɟ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɉȺɈ «Ʌɟɧɝɢɞɪɨɩɪɨɟɤɬ» ɜ 2017 ɝɨɞɭ ɧɚɩɪɚɜɥɹɥ ɡɚɩɪɨɫ ɜ ɉȺɈ 
«Ɂɚɩɨɪɨɠɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɫ ɩɪɨɫɶɛɨɣ ɨɤɚɡɚɬɶ ɫɨɞɟɣɫɬɜɢɟ ɢ ɨɛɨɫɧɨɜɚɬɶ 
ɪɚɫɱɟɬɚɦɢ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɛɨɬɵ ɫɭɳɟɫɬɜɭɸɳɢɯ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɭɱɟɬɨɦ ɜɜɨɞɚ ɧɨɜɵɯ ɝɟɧɟɪɢɪɭɸɳɢɯ ɦɨɳɧɨɫɬɟɣ, ɥɢɛɨ 
ɭɤɚɡɚɬɶ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɪɚɛɨɬɵ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɭɫɥɨɜɢɹɯ ɭɜɟɥɢɱɟɧɧɨɣ 
ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ. Ɉɬɜɟɬɚ ɧɚ 
ɞɚɧɧɵɣ ɡɚɩɪɨɫ ɉȺɈ «Ʌɟɧɝɢɞɪɨɩɪɨɟɤɬ» ɧɟ ɩɨɥɭɱɢɥ (ɢɡ ɩɨɹɫɧɢɬɟɥɶɧɨɣ 
ɡɚɩɢɫɤɢ 2082-25-1ɬ-ЭɈ «ȼɵɩɨɥɧɟɧɢɟ ɤɨɦɩɥɟɤɫɚ ɪɚɫɱɟɬɧɵɯ ɨɛɨɫɧɨɜɚɧɢɣ ɢ 
ɩɪɨɟɤɬɧɵɯ ɪɚɛɨɬ, ɫɜɹɡɚɧɧɵɯ ɫ ɜɨɡɦɨɠɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 680 Ɇȼɬ, ɪɚɫɱɟɬɵ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɬɪɚɤɬɚ»). 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɟɯ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɨ ɞɚɧɧɵɦ, ɭɤɚɡɚɧɧɵɦ ɜ ɡɚɜɨɞɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɉȺɈ 
«Ɂɚɩɨɪɨɠɬɪɚɧɫɮɨɪɦɚɬɨɪ», ɢ ɪɚɫɱɟɬɧɨɣ  ɦɨɳɧɨɫɬɢ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɭɜɟɥɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɞɨ 680 Ɇȼɬ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9.8. 

 

Ɍɚɛɥɢɰɚ 9.8 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɬɪɟɯ ɨɞɧɨɮɚɡɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɟɯ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɋɭɦɦɚɪɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ 
ɋɒȽЭɋ ɩɪɢ ɭɜɟɥɢɱɟɧɧɨɣ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ (680 

Ɇȼɬ) 
1599  ɆȼȺ 1431,6 ɆȼȺ 

 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɬɪɟɯ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɈɊɐ-

533000/500ɍ1, ɪɚɛɨɬɚɸɳɢɯ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝑛 ∙ 𝑆ːˑˏ = 3 ∙ 533 = 1599 МВА                                                               (9.1) 

 

ɝɞɟ    𝑛- ɤɨɥɢɱɟɫɬɜɨ ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
          𝑆ːˑˏ- ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 ɋɭɦɦɚɪɧɚɹ ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɭɯ ɝɟɧɟɪɚɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: 
 

 𝑛 ∙ 𝑆 = 2 ∙ 715,8 = 1431,6 МВА                                                              (9.2) 

 

ɝɞɟ    𝑛- ɤɨɥɢɱɟɫɬɜɨ ɝɟɧɟɪɚɬɨɪɨɜ; 
          𝑆 - ɩɨɥɧɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ. 

ɉɪɨɜɟɞɟɧɧɵɣ ɪɚɫɱɟɬ ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɫɭɳɟɫɬɜɭɸɳɢɟ 
ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɢɩɚ ɈɊɐ-533000/500ɍ1 ɡɚɦɟɧɵ ɧɟ ɬɪɟɛɭɸɬ ɢ 
ɦɨɝɭɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɪɚɛɨɬɟ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 680 Ɇȼɬ. 
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9.5.2 Ʉɨɦɩɥɟɤɫ ɷɥɟɝɚɡɨɜɨɝɨ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɝɟɧɟɪɚɬɨɪɧɵɯ ɤɨɦɩɥɟɤɫɨɜ 
HEC-8A ɢ HEC-8C, ɭɤɚɡɚɧɧɵɯ ɜ ɡɚɜɨɞɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɮɢɪɦɵ «ȺȻȻ», c 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9.9. 

 

Ɍɚɛɥɢɰɚ 9.9 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɡɚɜɨɞɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɝɟɧɟɪɚɬɨɪɧɵɯ 
ɤɨɦɩɥɟɤɫɨɜ ɫ ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɇɚɢɦɟɧɨɜ
ɚɧɢɟ 

Ɍɢɩ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɤɬɚ 
ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɞɨ 680 

Ɇȼɬ 

Uɧɨɦ, 

ɤȼ 

Iɧɨɦ, 

ɤȺ 
Iɨɬɤɥ, ɤȺ 

Uɧɨɦ, 

ɤȼ 

Iɪɚɛ.ɭɬɹɠ, ɤȺ 

(1,05·Iɧɨɦ) 
Iɨɬɤɥ, ɤȺ 

Ʉɨɦɩɥɟɤɫ 
ɷɥɟɝɚɡɨɜɨ

ɝɨ 
ɝɟɧɟɪɚɬɨɪ

ɧɨɝɨ 
ɜɵɤɥɸɱɚɬ

ɟɥɹ 

HEC-

8A 
15,75 28,5 190 15,75 27,65 178,31 

Ʉɨɦɩɥɟɤɫ 
ɷɥɟɝɚɡɨɜɨ

ɝɨ 
ɝɟɧɟɪɚɬɨɪ

ɧɨɝɨ 
ɜɵɤɥɸɱɚɬ

ɟɥɹ 

HEC-

8C 
15,75 28,5 210 15,75 27,65 178,31 

 

Ⱥɧɚɥɢɡɢɪɭɹ ɜɵɲɟɢɡɥɨɠɟɧɧɨɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɫɭɳɟɫɬɜɭɸɳɢɟ ɝɟɧɟɪɚɬɨɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɦɨɝɭɬ ɨɫɬɚɜɚɬɶɫɹ ɜ ɪɚɛɨɬɟ ɩɪɢ 
ɭɜɟɥɢɱɟɧɢɢ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 680 

Ɇȼɬ. 
 

9.5.3 Ɍɨɤɨɩɪɨɜɨɞɵ ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ  

 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɨɤɨɩɪɨɜɨɞɨɜ ɬɢɩɚ ɌЭɄɇȿ-

20 ɢ ɌЭɇȿ-20 ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɜɨɡɞɭɲɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ 
ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ, ɭɤɚɡɚɧɧɵɯ ɜ ɡɚɜɨɞɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, c 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9.10. 
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Ɍɚɛɥɢɰɚ 9.10 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɡɚɜɨɞɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɨɤɨɩɪɨɜɨɞɨɜ ɫ 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢ

ɹ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɤɬɚ 
ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɞɨ 680 Ɇȼɬ 

Uɧɨɦ, 

ɤȼ 

Iɧɨɦ, 

ɤȺ 

Iɬɟɪɦ.3ɫ;

Iɞɢɧ, 

ɤȺ 

Uɧɨɦ, ɤȼ 

Iɪɚɛ.ɭɬɹɠ., 

ɤȺ 
(1,05·Iɧɨɦ) 

Iɬɟɪɦ.3ɫ;Iɞɢɧ, 

ɤȺ 

Ɍɨɤɨɩɪɨɜɨɞ 
ɷɤɪɚɧɢɪɨɜɚɧɧɵ

ɣ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ 

ɌЭɄɇ
ȿ-

20/315

00-

560-

ɍ1 

20 31,5 
220;56

0 
20 27,65 214,8;497,6 

Ɍɨɤɨɩɪɨɜɨɞ 
ɷɤɪɚɧɢɪɨɜɚɧɧɵ

ɣ ɫ 
ɟɫɬɟɫɬɜɟɧɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ 

ɌЭɇȿ-

20/290

00-

547-

ɍ1 

20 29 
220;54

7 
20 27,65 214,8;497,6 

 

Ɍɨɤɨɩɪɨɜɨɞɵ ɬɢɩɚ ɌЭɄɇȿ-20 ɢ ɌЭɇȿ-20 ɫ ɟɫɬɟɫɬɜɟɧɧɵɦ ɜɨɡɞɭɲɧɵɦ 
ɨɯɥɚɠɞɟɧɢɟɦ ɝɥɚɜɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɩɨ 
ɫɜɨɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɧɟ ɧɚɤɥɚɞɵɜɚɸɬ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɭɜɟɥɢɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 ɆȼȺ ɞɚɠɟ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ. 

 

9.5.4 Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ 

 

ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ 
ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɨɜ ɬɢɩɚ Ɍɒ-20 ɢ IGE LGSO, ɭɤɚɡɚɧɧɵɯ ɜ 
ɡɚɜɨɞɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, c ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 
9.11. 

 

Ɍɚɛɥɢɰɚ 9.11 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɡɚɜɨɞɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɫ 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɇɚɢɦɟ
ɧɨɜɚɧɢ

ɟ 

Ɍɢɩ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɤɬɚ 
ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɞɨ 680 

Ɇȼɬ 

Uɧɨɦ, ɤȼ Iɧɨɦ, ɤȺ Uɧɨɦ, ɤȼ Iɪɚɛ.ɭɬɹɠ., ɤȺ (1,05·Iɧɨɦ) 

Ɍɪɚɧɫɮ
ɨɪɦɚɬɨ
ɪ ɬɨɤɚ 

Ɍɒ-20 15,75 30 15,75 27,65 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 9.11 

ɇɚɢɦɟ
ɧɨɜɚɧɢ

ɟ 

Ɍɢɩ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ 
ɫɭɳɟɫɬɜɭɸɳɟɝɨ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɤɬɚ 
ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɞɨ 680 

Ɇȼɬ 

Uɧɨɦ, ɤȼ Iɧɨɦ, ɤȺ Uɧɨɦ, ɤȼ Iɪɚɛ.ɭɬɹɠ., ɤȺ (1,05·Iɧɨɦ) 

Ɍɪɚɧɫɮ
ɨɪɦɚɬɨ
ɪ ɬɨɤɚ 

IGE 

LGSO 
15,75 30 15,75 27,65 

 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 Ɇȼɬ 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 26239 Ⱥ, ɱɬɨ ɧɟ ɩɪɟɜɵɲɚɟɬ 30 ɤȺ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɦɨɝɭɬ ɪɚɛɨɬɚɬɶ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ  ɟɞɢɧɢɱɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 Ɇȼɬ. 

 

9.5.5 ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɨɞɧɨɠɢɥɶɧɵɟ ɤɚɛɟɥɢ 500 ɤȼ 

 

 ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ 
ɨɞɧɨɠɢɥɶɧɵɯ ɤɚɛɟɥɟɣ 500 ɤȼ ɫ ɦɟɞɧɨɣ ɠɢɥɨɣ ɜ ɢɡɨɥɹɰɢɢ ɢɡ ɫɲɢɬɨɝɨ 
ɩɨɥɢɷɬɢɥɟɧɚ ɬɢɩɚ Cu/XLPE/CWS/AI-foil/HFPE 2500/300 ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɤɚɤ ɜɫɬɚɜɤɚ ɨɬɯɨɞɹɳɢɯ ɨɬ ɷɧɟɪɝɨɛɥɨɤɨɜ ȼɅ 500 ɤȼ 
ɞɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɹ  ɤ ɄɊɍЭ-500 ɤȼ, ɭɤɚɡɚɧɧɵɯ ɜ ɡɚɜɨɞɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, c 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 9.12. 

 

Ɍɚɛɥɢɰɚ 9.12 – ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɡɚɜɨɞɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɛɟɥɹ ɨɞɧɨɠɢɥɶɧɨɝɨ ɫ 
ɪɚɫɱɟɬɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɍɢɩ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ 
ɩɚɪɚɦɟɬɪɵ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢ

ɹ 

Эɥɟɤɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɬɪɚɤɬɚ 
ɜɵɞɚɱɢ ɦɨɳɧɨɫɬɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋɒȽЭɋ ɞɨ 680 

Ɇȼɬ 

Uɧɨɦ
, ɤȼ 

Iɧɨɦ, 

ɤȺ 

Iɬɟɪɦ.1ɫ;I

ɞɢɧ, ɤȺ 

Uɧɨɦ, 

ɤȼ 

Iɪɚɛ.ɭɬɹɠ., 

ɤȺ 
(1,05·Iɧɨɦ) 

Iɬɟɪɦ.1ɫ;Iɞɢɧ, ɤȺ 

Ʉɚɛɟɥɶ 
ɨɞɧɨɠɢɥɶɧɵɣ ɫ 
ɦɟɞɧɨɣ ɠɢɥɨɣ ɜ 

ɢɡɨɥɹɰɢɢ ɢɡ 
ɫɲɢɬɨɝɨ 

ɩɨɥɢɷɬɢɥɟɧɚ 

Cu/XLPE

/CWS/Al-

foil/HFPE 

2500/300 

500 2 39;100 500 1,76 19,6;99,4 

 

ȼɵɫɨɤɨɜɨɥɶɬɧɵɟ ɨɞɧɨɠɢɥɶɧɵɟ ɤɚɛɟɥɢ 500 ɤȼ ɢɫɩɨɥɶɡɭɟɦɵɟ ɧɚ ɋɚɹɧɨ-

ɒɭɲɟɧɫɤɨɣ ȽЭɋ ɤɚɤ ɜɫɬɚɜɤɚ ɨɬɯɨɞɹɳɢɯ ɨɬ ɷɧɟɪɝɨɛɥɨɤɨɜ ȼɅ 500 ɤȼ ɞɥɹ 
ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɄɊɍЭ 500 ɤȼ ɩɨ ɫɜɨɢɦ ɬɟɯɧɢɱɟɫɤɢɦ ɩɚɪɚɦɟɬɪɚɦ ɧɟ 
ɧɚɤɥɚɞɵɜɚɸɬ ɨɝɪɚɧɢɱɟɧɢɣ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɞɨ 680 
Ɇȼɬ. 
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9.6 ȼɵɜɨɞɵ 

 

ȼ ɰɟɥɨɦ, ɩɪɨɜɟɞɟɧɧɵɣ ɬɟɨɪɟɬɢɱɟɫɤɢɣ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɪɚɛɨɬɵ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɟɤɬɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 
640Ɇȼɬ (cosφ= 0.90) ɢ ɭɜɟɥɢɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 680Ɇȼɬ (cosφ= 

0,95) ɩɨɡɜɨɥɹɟɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɬɪɚɤɬɚ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɦɨɳɧɨɫɬɢ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ 
ɦɨɠɟɬ ɪɚɛɨɬɚɬɶ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɢ ɧɟ ɬɪɟɛɭɟɬ ɡɚɦɟɧɵ ɧɚ ɧɨɜɨɟ. 

 

Ⱦɥɹ ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɜɵɜɨɞɨɜ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ ȽЭɋ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɹɞ ɢɫɩɵɬɚɧɢɣ ɩɪɢ ɪɚɡɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ 
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɋɒȽЭɋ. 

Ⱦɢɚɝɪɚɦɦɚ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ  ɞɥɹ ɦɨɳɧɨɫɬɢ Ɋ= 640 Ɇȼɬ, 
cosφ= 0,90 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.1. 

Ⱦɢɚɝɪɚɦɦɚ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ  ɞɥɹ ɦɨɳɧɨɫɬɢ Ɋ= 680 Ɇȼɬ, 
cosφ= 0,95 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɩɪɢɥɨɠɟɧɢɢ ȼ, ɪɢɫɭɧɨɤ ȼ.2. 
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ɁАɄɅЮЧЕНɂЕ 

 

 ȼ ɯɨɞɟ ɞɚɧɧɨɝɨ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ 
ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ ɧɚ ɪɟɤɟ 
Ʉɚɬɭɧɶ, ɜɵɫɨɬɨɣ 79,81 ɦ, ɹɜɥɹɸɳɢɣɫɹ ɫɨɨɪɭɠɟɧɢɟɦ II ɤɥɚɫɫɚ. 
 ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ (0,1%-

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ) ɢ ɩɨɜɟɪɨɱɧɨɝɨ (0,01%-ɨɛɟɫɩɟɱɟɧɧɨɫɬɶ) ɫɥɭɱɚɟɜ: Q0,1%=1457,00 

ɦ3/ɫ, Q0,01%=1670,00 ɦ3/ɫ. 
 ȼ ɯɨɞɟ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɚ ɧɚɣɞɟɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ 
ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ 
NɍɋɌ=230 Ɇȼɬ. Ɍɚɤɠɟ ɜ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɍɆɈ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ 
ɪɚɜɧɚ 645,52 ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɩɪɢ ɞɚɧɧɵɯ ɨɬɦɟɬɤɚɯ ɇɉɍ 665,00 ɦ ɢ ɍɆɈ 
ɫɨɫɬɚɜɥɹɟɬ 2,5 ɤɦ3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1,0 ɦɥɪɞ.ɤȼɬ·ɱ. 
 ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ 
ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ 
ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

- ɦɚɤɫɢɦɚɥɶɧɵɣ –Hmax= 71,00 ɦ; 
- ɪɚɫɱɟɬɧɵɣ  –Hɪаɫч=58,20 ɦ; 
- ɦɢɧɢɦɚɥɶɧɵɣ  –Hmin= 48,00 ɦ. 

 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ ȽЭɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 425,00 ɦ3/ɫ.  
 ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɜɵɛɨɪɚ ɬɭɪɛɢɧ ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ 
ɜɚɪɢɚɧɬ ɫ ɞɜɭɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ ɪɚɛɨɱɢɯ ɤɨɥɟɫ 5,0 ɦ (ɊɈ75–ȼ–
500). 

 ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ ɪɚɞɢɚɥɶɧɨ-ɨɫɟɜɨɣ ɬɭɪɛɢɧɵ ɫ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-

1130/140-48 ɍɏɅ4.  

 ɋɥɟɞɭɸɳɢɦ ɷɬɚɩɨɦ ɛɵɥ ɜɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ȽЭɋ ɫ ɟɞɢɧɢɱɧɵɦɢ 
ɛɥɨɤɚɦɢ, ɚ ɬɚɤɠɟ ɛɵɥɚ ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ–
110ɤȼ – "ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ". ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ 
ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ Ɍɐ–200000/110, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋЗ – 

2500/13,8/0,4. 

 Ⱦɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɛɵɥ ɜɵɛɪɚɧ ɝɟɧɟɪɚɬɨɪɧɵɣ ɤɨɦɩɥɟɤɫ ɄАȽ-20, 

ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɈАɈ «Эɥɟɤɬɪɨɚɩɩɚɪɚɬ», ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ ɷɥɟɝɚɡɨɜɨɝɨ 
ɜɵɤɥɸɱɚɬɟɥɹ ɬɢɩɚ ȼȽȽ-20, ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ, ɡɚɡɟɦɥɢɬɟɥɟɣ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ. 
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 ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍЭ.  
 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɚɹ.  

 ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ: 
 ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 

ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 33 ɦ; 
 ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɥɭɯɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ; 

 ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 
ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 

 ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ – 55,80ɦ; 
 ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ – 590 ɦ;  
 ɱɢɫɥɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 3; 

 ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ – 666,3 ɦ; 
 ɇɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɪɢɦɟɧɹɟɬɫɹ ɫɩɨɫɨɛ ɨɬɥɟɬɚ ɫɬɪɭɢ.  

 

Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ 
ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ 
ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,22 ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ 

(ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ II ɤɥɚɫɫɚ – 1,20). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɩɥɨɬɢɧɚ ɋɚɪɥɵɤɫɤɨɣ ȽЭɋ 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: 
 – ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,28 ɪɭɛ/ɤȼɬɱ. 
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2008. – 528 ɫ.  

27. ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017-2042гг. . – 

ȼɜɟɞ. 31.03.2008 – Ɇɨɫɤɜɚ :«ɊɭɫȽɢɞɪɨ», 2008 – 14 ɫ. 



130 

 

28. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ. – 

ȼɜɟɞ. 07.02.2000 – Ɇɨɫɤɜɚ : ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ», 2010 – 58 ɫ. 
29. ɋɩɪɚɜɨɱɧɢɤ ɩɨ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɪɚɫɱɺɬɚɦ/ ɉɨɞ ɪɟɞɚɤɰɢɟɣ ɉ.Ƚ. 

Ʉɢɫɟɥɺɜɚ. ɂɡɞ. 4-ɟ, ɩɟɪɟɪɚɛ. ɂ ɞɨɩ. Ɇ., «ɗɧɟɪɝɢɹ», 1972. 312 ɫ. ɋ ɢɥ. 
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ɉɊɂɅɈɀȿɇɂȿ А 

Аɧɚɥɢɡ ɢɫхɨɞɧɵх ɞɚɧɧɵх 

Ɍɚɛɥɢɰɚ А.1 – Ɋɹɞ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɧɚɛɥɸɞɟɧɢɣ ɡɚ ɪɟɤɨɣ Кɚɬɭɧɶ ɜ ɩɟɪɢɨɞ ɫ 
1938 ɝ. ɩɨ 1987 ɝ. 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 

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

ɝɨɞ 

1938 48 44 42 72 417 524 426 353 248 169 85 62 208 

1939 38 37 38 151 281 357 323 335 223 88 71 48 166 

1940 46 42 40 43 449 611 352 302 248 154 85 58 203 

1941 31 31 40 80 525 550 387 237 127 81 52 38 182 

1942 38 36 35 48 239 1018 545 357 196 123 80 50 231 

1943 35 35 37 68 443 850 539 310 242 138 69 48 235 

1944 40 38 38 174 723 581 688 408 295 192 85 52 276 

1945 32 32 35 79 560 538 581 303 140 115 59 42 210 

1946 43 40 36 104 389 628 363 318 237 146 85 56 204 

1947 46 42 38 137 527 781 497 313 279 185 131 60 253 

1948 37 36 39 56 345 804 474 378 198 135 71 50 218 

1949 33 33 36 98 408 656 383 307 152 96 60 42 192 

1950 33 32 35 80 429 662 509 266 187 115 66 46 205 

1951 28 28 33 183 407 323 245 250 113 77 46 37 148 

1952 71 57 53 114 313 839 504 438 417 300 157 95 280 

1953 38 35 38 104 458 786 734 405 229 142 78 50 258 

1954 31 30 35 104 380 654 492 292 144 112 54 38 197 

1955 33 32 35 98 443 685 473 275 167 103 59 42 204 

1956 34 32 37 43 612 603 365 302 187 96 62 42 201 

1957 27 27 33 98 426 327 301 194 98 75 46 36 141 

1958 35 34 38 70 524 860 661 377 202 100 64 44 251 

1959 31 30 35 61 415 443 300 219 137 84 55 40 154 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ А.1 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. ɝɨɞ 

1960 35 31 36 58 478 450 269 237 190 115 67 52 168 

1961 40 25 23 91 657 750 493 292 232 155 76 57 241 

1962 34 32 35 98 443 685 475 277 166 10 58 44 196 

1963 50 53 45 72 256 788 429 400 214 156 72 56 216 

1964 50 46 27 84 420 823 902 506 288 163 98 65 289 

1965 38 35 39 131 433 613 472 310 193 116 68 58 209 

1966 38 40 52 80 255 823 685 454 271 138 80 48 247 

1967 79 65 55 172 402 742 528 409 292 150 102 96 258 

1968 35 33 37 104 524 418 275 247 135 88 77 58 169 

1969 33 25 35 52 280 610 334 234 138 96 90 50 165 

1970 28 33 37 68 320 598 415 369 125 80 63 44 182 

1971 55 54 42 87 478 375 306 245 244 165 103 107 188 

1972 28 30 37 85 332 1165 635 326 190 115 65 46 255 

1973 43 42 42 110 340 323 384 430 260 167 78 53 189 

1974 28 30 37 102 1057 340 339 236 117 84 61 49 207 

1975 42 37 36 90 1192 1000 644 310 245 198 105 73 331 

1976 42 35 28 110 525 752 327 347 227 171 84 60 226 

1977 35 33 35 95 500 795 539 280 165 103 63 37 223 

1978 42 31 33 118 487 680 357 268 175 115 62 46 201 

1979 38 35 37 141 383 997 554 328 187 115 71 50 245 

1980 29 29 35 141 334 283 258 193 111 77 46 37 131 

1981 27 29 35 60 247 900 439 270 132 141 72 35 199 

1982 44 50 40 72 492 469 340 278 165 207 68 54 190 

1983 52 51 52 156 398 618 409 359 178 173 88 64 217 

1984 45 48 43 134 324 495 319 285 92 105 62 37 166 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ А.1 

Ƚɨɞɵ I II III IV V VI VII VIII IX X XI XII Qɫɪ. ɝɨɞ 

1985 44 42 37 104 424 671 352 256 197 146 117 54 204 

1986 42 40 32 67 505 557 385 240 177 107 71 45 190 

1987 37 35 35 111 512 451 301 236 164 105 53 49 174 

Ɍɚɛɥɢɰɚ А.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

Ɋɚɫɯɨɞɵ ɜ ɤɭɛɢɱɟɫɤɢɯ ɦɟɬɪɚɯ ɜ ɫɟɤɭɧɞɭ 
m P, % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɩ Ƚɨɞɵ Qɦ 

1 2,0 1975 331 1975 787 1952 155 

2 3,9 1964 289 1964 663 1967 126 

3 5,9 1952 280 1972 615 1947 115 

4 7,8 1944 276 1958 606 1944 114 

5 9,8 1953 258 1944 600 1971 107 

6 11,8 1967 258 1953 596 1975 103 

7 13,7 1972 255 1979 566 1964 103 

8 15,7 1947 253 1966 554 1983 102 

9 17,6 1958 251 1961 548 1973 99 

10 19,6 1966 247 1942 540 1938 96 

11 21,6 1979 245 1943 536 1976 95 

12 23,5 1961 241 1947 530 1946 93 

13 25,5 1943 235 1952 529 1966 93 

14 27,5 1942 230 1977 529 1985 93 

15 29,4 1976 226 1967 520 1963 90 

16 31,4 1977 223 1948 500 1940 90 

17 33,3 1948 219 1945 496 1953 89 

18 35,3 1983 217 1974 493 1961 87 

19 37,3 1963 216 1976 488 1939 87 

20 39,2 1945 210 1956 471 1982 85 

21 41,2 1965 209 1962 470 1965 85 

22 43,1 1938 208 1963 468 1979 84 

23 45,1 1974 207 1950 467 1943 84 

24 47,1 1950 205 1981 464 1948 78 

25 49,0 1946 204 1955 460 1978 78 

26 51,0 1955 204 1965 457 1942 76 

27 52,9 1985 204 1954 455 1955 76 

28 54,9 1940 203 1978 448 1972 75 

29 56,9 1956 201 1983 446 1950 74 

30 58,8 1978 201 1949 439 1987 74 

31 60,8 1981 199 1938 430 1958 73 

32 62,7 1954 197 1940 429 1960 73 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ А.2 

m P, % Ƚɨɞɵ Qɫɪ. ɝɨɞ Ƚɨɞɵ Qɩ Ƚɨɞɵ Qɦ 

33 64,7 1962 196 1985 426 1986 73 

34 66,7 1949 192 1970 426 1968 71 

35 68,6 1982 190 1941 425 1977 71 

36 70,6 1973 189 1946 425 1984 71 

37 72,5 1986 189 1986 422 1949 69 

38 74,5 1971 188 1982 400 1954 69 

39 76,5 1970 182 1987 375 1951 68 

40 78,4 1941 182 1973 369 1945 67 

41 80,4 1987 174 1968 366 1956 67 

42 82,4 1968 169 1969 365 1981 66 

43 84,3 1960 168 1960 359 1969 65 

44 86,3 1939 166 1984 356 1974 64 

45 88,2 1984 166 1971 351 1980 63 

46 90,2 1969 165 1959 342 1959 60 

47 92,2 1959 154 1939 324 1941 60 

48 94,1 1951 148 1957 312 1970 60 

49 96,1 1957 141 1951 306 1962 60 

50 98,0 1980 131 1980 267 1957 55 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

Ɍɚɛɥɢɰɚ А.3 – ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
t,ɦ Qɛ.ɩ Qɮ Qɜ Qɯ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 78 1 30 0 108 109 110 7 0,08 6,92 665,00 664,91 664,95 594,07 70,89 69 ɩɨ ɜɯɤ 

11 42 1 135 0 177 178 90 6,92 0,35 6,57 664,91 663,45 664,18 594,96 69,22 110 110 

12 17 1 235 0 252 253 90 6,57 0,61 5,96 663,45 659,26 661,35 595,71 65,64 149 150 

1 8 1 270 0 278 279 90 5,96 0,70 5,26 659,26 653,01 656,14 595,93 60,21 150 150 

2 7 1 215,00 0 222 223 90 5,26 0,56 4,71 653,01 647,65 650,33 595,43 54,90 110 110 

3 12 1 80 0 92 93 90 4,71 0,21 4,50 647,65 645,65 646,65 593,82 52,83 44 ɩɨ ɜɯɤ 

4 106 1 5 0 111 112 110 4,50 0,01 4,49 645,65 645,52 645,58 594,11 51,47 51 ɩɨ ɜɯɤ 

5 462 1 -350 0 112 113 110 4,49 -0,91 5,39 645,52 654,23 649,88 594,13 55,75 56 ɩɨ ɜɯɤ 

6 428 1 -320 0 108 109 110 5,39 -0,83 6,22 654,23 661,24 657,74 594,07 63,67 62 ɩɨ ɜɯɤ 

7 290 1 -180 0 110 111 110 6,22 -0,47 6,69 661,24 664,03 662,64 594,10 68,54 68 ɩɨ ɜɯɤ 

8 208 1 -100 0 108 109 110 6,69 -0,26 6,95 664,03 664,98 664,50 594,07 70,44 68 ɩɨ ɜɯɤ 

9 130 1 -20 0 110 111 110 6,95 -0,05 7,00 664,98 665,00 664,99 594,10 70,89 70 ɩɨ ɜɯɤ 

Ɍɚɛɥɢɰɚ А.4 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɫɩɨɫɨɛɭ 1 

t,ɦ Qɛ.ɩ. Qɮ Qɜ Qɯ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 103 1 30 0 133 134 110 7 0,08 6,92 665,00 664,91 664,95 594,42 70,54 84 ɩɨ ɜɯɤ 

11 74 1 135 0 209 210 90 6,92 0,35 6,57 664,91 663,45 664,18 595,30 68,87 129 110 

12 52 1 235 0 287 288 90 6,57 0,61 5,96 663,45 659,26 661,35 596,00 65,35 169 150 

1 33 1 270 0 303 304 90 5,96 0,70 5,26 659,26 653,01 656,14 596,12 60,01 163 150 

2 37 1 215,00 0 252 253 90 5,26 0,56 4,71 653,01 647,65 650,33 595,71 54,62 124 110 

3 40 1 80 0 120 121 90 4,71 0,21 4,50 647,65 645,65 646,65 594,24 52,41 57 ɩɨ ɜɯɤ 

4 98 1 5 0 103 104 110 4,50 0,01 4,49 645,65 645,52 645,58 593,99 51,59 48 ɩɨ ɜɯɤ 

5 423 1 -350 0 73 74 110 4,49 -0,91 5,39 645,52 654,23 649,88 593,51 56,36 37 ɩɨ ɜɯɤ 

6 670 1 -320 0 350 351 110 5,39 -0,83 6,22 654,23 661,24 657,74 596,44 61,30 193 ɩɨ ɜɯɤ 

7 473 1 -180 0 293 294 110 6,22 -0,47 6,69 661,24 664,03 662,64 596,05 66,59 175 ɩɨ ɜɯɤ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ А.4 

t,ɦ Qɛ.ɩ. Qɮ Qɜ Qɯ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

8 275 1 -100 0 175 176 110 6,69 -0,26 6,95 664,03 664,98 664,50 594,94 69,57 109 ɩɨ ɜɯɤ 

9 167 1 -20 0 147 148 110 6,95 -0,05 7,00 664,98 665,00 664,99 594,60 70,39 93 ɩɨ ɜɯɤ 

Ɍɚɛɥɢɰɚ А.5 – ɋɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢщɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɫɩɨɫɨɛɭ 2 

t,ɦ Qɛ.ɩ. Qɮ Qɜ Qɯ Qɝɷɫ Qɧɛ Qɜɯɤ Vɧɚɱ dV, ɤɦ^3 Vɤɨɧ Zɧ Zɤ Zɫɪɟɞ Zɧɛ H Nɝɷɫ Nɝɚɪ 

10 103 1 10 0 113 114 110 7 0,03 6,97 665,00 665,04 665,02 594,14 70,88 72 ɩɨ ɜɯɤ 

11 74 1 135 0 209 210 90 6,97 0,35 6,62 665,04 663,72 664,38 595,30 69,08 130 110 

12 52 1 160 0 212 213 90 6,62 0,41 6,21 663,72 661,15 662,43 595,33 67,10 128 150 

1 33 1 235 0 268 269 90 6,21 0,61 5,60 661,15 656,14 658,64 595,85 62,80 151 150 

2 37 1 170,00 0 207 208 90 5,60 0,44 5,16 656,14 652,03 654,08 595,28 58,80 109 110 

3 40 1 180 0 220 221 90 5,16 0,47 4,69 652,03 647,53 649,78 595,41 54,37 108 ɩɨ ɜɯɤ 

4 98 1 80 0 178 179 110 4,69 0,21 4,49 647,53 645,52 646,52 594,97 51,55 82 ɩɨ ɜɯɤ 

5 423 1 -350 0 73 74 110 4,49 -0,91 5,39 645,52 654,23 649,88 593,51 56,36 37 ɩɨ ɜɯɤ 

6 670 1 -320 0 350 351 110 5,39 -0,83 6,22 654,23 661,24 657,74 596,44 61,30 193 ɩɨ ɜɯɤ 

7 473 1 -180 0 293 294 110 6,22 -0,47 6,69 661,24 664,03 662,64 596,05 66,59 175 ɩɨ ɜɯɤ 

8 275 1 -100 0 175 176 110 6,69 -0,26 6,95 664,03 664,98 664,50 594,94 69,57 109 ɩɨ ɜɯɤ 

9 167 1 -20 0 147 148 110 6,95 -0,05 7,00 664,98 665,10 665,04 594,60 70,44 93 ɩɨ ɜɯɤ 

 

 

 

 



137 

 

ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

 

 

 
 

Ɋɢɫɭɧɨɤ А.1 – Иɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɚ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ А 

 

 

 

Ɋɢɫɭɧɨɤ А.2 – Иɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɞɥɹ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
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ɉɊИЛɈɀȿɇИȿ Б 

Ɉɫɧɨɜɧɨɟ и ɜɫɩɨɦɨɝɚɬɟɥьɧɨɟ ɨɛɨɪɭɞɨɜɚɧиɟ 

Ɋɢɫɭɧɨɤ Б.1 – ɉɨɫɬɪɨɟɧɢɟ ɪɚɛɨчɟɣ ɡɨɧɵ
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Ɉɤɨɧчɚɧɢɟ ɩɪɢɥɨɠɟɧɢя Б 

 

Ɋɢɫɭɧɨɤ Б.2 – ɉɥɚɧ ɦɟɬɚɥɥɢчɟɫɤɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
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ɉɊИɅɈɀȿɇИȿ ȼ 

Ɋɚɫчɟɬɧɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɭɜɟɥɢчɟɧɢя ɧɨɦɢɧɚɥɶɧɨɣ ɦɨщɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɋШȽЭɋ ɫ 640 Ɇȼɬ ɞɨ 
680 Ɇȼɬ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼɎ1-1285/275-42ɍɏɅ4. 

 

 

  

Ɋиɫɭɧɨɤ ȼ.1 – Ⱦиɚɝɪɚɦɦɚ ɞɨɩɭɫɬиɦых 
ɪɟɠиɦɨɜ ɪɚɛɨɬы ɝиɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋШȽЭɋ 

ɩɪи P = 640 Мȼɬ 
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Оɤɨɧчɚɧиɟ ɩɪиɥɨɠɟɧия ȼ 

 

 

 

Ɋиɫɭɧɨɤ ȼ.2 – Ⱦиɚɝɪɚɦɦɚ ɞɨɩɭɫɬиɦых 
ɪɟɠиɦɨɜ ɪɚɛɨɬы ɝиɞɪɨɝɟɧɟɪɚɬɨɪɚ ɋШȽЭɋ 

ɩɪи P = 680 Мȼɬ 
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