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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɂȾɗɊɋɄɈɃ Ƚɗɋ 
 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: ɂɞɷɪɫɤɚɹ Ƚɗɋ ɧɚ ɪɟɤɟ ɋɟɥɟɧɝɚ; 
Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: ɪɟɫɩɭɛɥɢɤɚ Ȼɭɪɹɬɢɹ; 
Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ. 
ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ  .................................................................................... 868 ɦ3/ɫ; 
ɛ) ɜɫɟɯ ɬɭɪɛɢɧ  ............................................................................................... 2700 ɦ3/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ, ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% .............................................. 7531 ɦ3/ɫ; 
ɝ)                                                                0,01% ........................................... 8360 ɦ3/ɫ; 
ɞ) ɦɢɧɢɦɚɥɶɧɵɣ  ............................................................................................. 200 ɦ³/ɫ. 
ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ ................................................................... ɝɨɞɨɜɨɣ; 
ɛ) ɨɬɦɟɬɤɢ: ɇɉɍ ............................................................................................... 561,0 ɦ;  
ɜ)                 ɍɆɈ  ............................................................................................. 546,7 ɦ; 
ɝ)                 Ɏɉɍ  .............................................................................................. 561,0 ɦ; 
ɞ) ɩɨɥɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ:  ............................................................. 31,25 ɤɦ3;  
ɟ) ɩɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: ................................................................. 18 ɤɦ3. 
ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ................................................................................................. 40,0 ɦ; 
ɛ) ɪɚɫɱɟɬɧɵɣ........................................................................................................ 25,0 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ .................................................................................................. 20,2 ɦ. 
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ .......................................................................... 580 Ɇȼɬ;  
ɛ) ɦɨɳɧɨɫɬɶ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ...................................................................... 531 Ɇȼɬ; 
ɜ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ....................... 3,19 ɦɥɪɞ. ɤȼɬ∙ɱ.; 
ɝ) ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ  ......................... 5500 ɱɚɫ. 
ɉɥɨɬɢɧɵ: 
ɚ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ .......................................... ɝɪɭɧɬɨɜɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ; 
ɛ) ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ...................................................................................... ɛɟɬɨɧ; 
ɜ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɩɥɨɬɢɧɚ ........................................ ɝɪɭɧɬɨɜɚɹ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ; 
ɚ) ɫɬɚɧɰɢɨɧɧɚɹ ɩɥɨɬɢɧɚ ...................................................................................... ɛɟɬɨɧ; 
Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 6; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ............................................................................. ɝɪɚɧɨɞɢɨɪɢɬ. 
Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ;  
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 1090/100-68; 
ɜ) ɦɨɳɧɨɫɬɶɸ  .............................................................................................. 114 Ɇȼ∙Ⱥ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ  ................................................................................ 88,2 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɌȾɐ-250000/220-ɍ1, ɍɏɅ1;  
ɟ) ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  .............................................................................. 3.  
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Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ ..................................................................................... 74 ɦɟɫ.; 
ɛ) ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɧɟɪɝɢɢ .................................................................... 0,09 ɪɭɛ/ɤȼɬ∙ɱ; 
ɜ) ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ................................................... 93485 ɪɭɛ/ɤȼɬ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɡɚɧɢɦɚɸɬ ɨɫɨɛɨɟ ɦɟɫɬɨ ɜ ɫɨɜɪɟɦɟɧɧɵɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɚɯ, ɜɵɩɨɥɧɹɹ ɝɥɚɜɧɭɸ ɪɨɥɶ ɩɨ ɪɟɝɭɥɢɪɨɜɚɧɢɸ ɟё ɩɚɪɚɦɟɬɪɨɜ ɜ 
ɧɟɫɬɚɰɢɨɧɚɪɧɵɯ ɪɟɠɢɦɚɯ, ɚ ɬɚɤɠɟ ɩɨɤɪɵɜɚɹ ɧɚɢɛɨɥɟɟ ɧɟɪɚɜɧɨɦɟɪɧɭɸ ɱɚɫɬɶ 
ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ Ƚɗɋ ɜɟɫɶɦɚ 
ɩɨɥɨɠɢɬɟɥɶɧɨ ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɰɟɧɨɨɛɪɚɡɨɜɚɧɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɵɧɤɟ ɟё 
ɫɛɵɬɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 95%, ɱɬɨ 
ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ȼ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɝɢɞɪɨɫɬɚɧɰɢɹɯ 
ɨɬɫɭɬɫɬɜɭɟɬ ɬɨɩɥɢɜɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ, ɱɬɨ ɞɟɥɚɟɬ ɷɧɟɪɝɢɸ ɛɨɥɟɟ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɣ ɜ ɭɫɥɨɜɢɹɯ ɪɵɧɤɚ. 

Ƚɢɞɪɨɫɬɚɧɰɢɢ ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɦɚɧɟɜɪɟɧɧɵɦɢ ɢɡ ɜɫɟɯ ɬɢɩɨɜ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. Ƚɢɞɪɨɫɬɚɧɰɢɢ ɫɩɨɫɨɛɧɵ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɭɜɟɥɢɱɢɜɚɬɶ 
ɜɵɪɚɛɨɬɤɭ ɢ ɜɵɞɚɜɚɟɦɭɸ ɦɨɳɧɨɫɬɶ ɜ ɬɟɱɟɧɢɟ ɧɟɫɤɨɥɶɤɢɯ ɦɢɧɭɬ, ɬɨɝɞɚ ɤɚɤ 
ɬɟɩɥɨɜɵɦ ɫɬɚɧɰɢɹɦ ɞɥɹ ɷɬɨɝɨ ɬɪɟɛɭɟɬɫɹ ɧɟɫɤɨɥɶɤɨ ɱɚɫɨɜ, ɚ ɚɬɨɦɧɵɦ – ɫɭɬɤɢ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ Ƚɗɋ ɩɨɤɪɵɜɚɬɶ ɩɢɤɨɜɵɟ ɧɚɝɪɭɡɤɢ ɢ ɩɨɞɞɟɪɠɢɜɚɬɶ ɱɚɫɬɨɬɭ ɬɨɤɚ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

ɇɚɲɚ ɫɬɪɚɧɚ ɛɨɝɚɬɚ ɝɢɞɪɨɪɟɫɭɪɫɚɦɢ, ɧɨ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ 
ɪɟɤ Ɋɨɫɫɢɢ ɢɫɩɨɥɶɡɨɜɚɧ ɜ ɧɟɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ, ɢɧɵɦɢ ɫɥɨɜɚɦɢ, 
ɝɢɞɪɨɪɟɫɭɪɫɵ ɫɬɪɚɧɵ ɩɨɡɜɨɥɹɸɬ ɫɬɪɨɢɬɶ ɧɨɜɵɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

ȼɫɟ ɷɬɨ ɩɨɞɬɚɥɤɢɜɚɟɬ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɧɨɜɵɯ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 
ɐɟɥɶɸ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɪɚɛɨɬɤɚ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ 
ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɡɧɚɧɢɣ, ɚ ɬɚɤɠɟ ɩɭɬɟɦ ɢɧɠɟɧɟɪɧɨɣ ɦɵɫɥɢ ɢ ɬɜɨɪɱɟɫɤɨɝɨ 
ɩɨɞɯɨɞɚ ɤ ɪɟɲɟɧɢɸ ɤɨɧɤɪɟɬɧɵɯ ɡɚɞɚɱ, ɧɚɣɬɢ ɨɩɬɢɦɚɥɶɧɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ. 
ɉɨɦɢɦɨ ɷɬɨɝɨ ɨɞɧɨɣ ɢɡ ɰɟɥɟɣ ɛɵɥɨ ɭɥɭɱɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɤɢ  ɞɪɭɝɨɣ ɢɡɦɟɪɢɬɟɥɶɧɨɣ 
ɚɩɩɚɪɚɬɭɪɵ.  
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1 Ɉɛɳɚɹ ɱɚɫɬɶ 
 
1.1 Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
 
Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɫ ɛɨɥɶɲɢɦɢ ɚɦɩɥɢɬɭɞɚɦɢ 

ɤɨɥɟɛɚɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɟ ɬɨɥɶɤɨ ɝɨɞɨɜɨɣ, ɧɨ ɬɚɤɠɟ ɢ ɫɭɬɨɱɧɨɣ, ɦɚɥɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ. 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɢɧɭɫ 1,6°ɋ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ ɜ ɢɸɥɟ +38°ɋ, ɦɢɧɢɦɚɥɶɧɚɹ ɜ ɹɧɜɚɪɟ - 52°ɋ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ 117 ɞɧɟɣ, ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 
+5°ɋ - 155 ɞɧɟɣ, ɫ +10°ɋ - 116 ɞɧɟɣ. 

ɉɨɫɥɟɞɧɢɟ ɡɚɦɨɪɨɡɤɢ ɜ ɩɨɫɥɟɞɧɟɣ ɞɟɤɚɞɟ ɦɚɹ, ɩɟɪɜɵɟ ɜ ɫɟɪɟɞɢɧɟ 
ɫɟɧɬɹɛɪɹ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ - 255 ɦɦ. 
Ƚɨɫɩɨɞɫɬɜɭɸɳɢɟ ɜɟɬɪɚ ɫɟɜɟɪɧɵɟ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɵɟ. 

Ɂɢɦɚ - ɯɨɥɨɞɧɚɹ, ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ. ɉɟɪɜɵɣ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɜ ɞɨɥɢɧɟ 
ɩɨɹɜɥɹɟɬɫɹ ɜ ɧɨɹɛɪɟ, ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɚɹ ɟɝɨ ɦɨɳɧɨɫɬɶ (ɧɚɢɛɨɥɶɲɚɹ ɜɵɫɨɬɚ ɜ 
ɮɟɜɪɚɥɟ - 12 ɫɦ.) ɧɟ ɩɪɟɞɨɯɪɚɧɹɟɬ ɩɨɱɜɭ ɨɬ ɝɥɭɛɨɤɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ. Ƚɥɭɛɢɧɚ 
ɩɪɨɦɟɪɡɚɧɢɹ ɩɨɱɜɵ ɞɨɫɬɢɝɚɟɬ ɞɨ 2,5 ɦ. 

ȼɟɫɧɚ - ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ (ɚɩɪɟɥɶ - ɦɚɣ). ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ - 
25 ɦɦ, ɛɨɥɶɲɚɹ ɱɚɫɬɶ ɤɨɬɨɪɵɯ ɜɵɩɚɞɚɟɬ ɜ ɦɚɟ (20 ɦɦ), ɱɢɫɥɨ ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ 
ɞɨ 10. 

Ʌɟɬɨ - ɠɚɪɤɨɟ, ɤɨɪɨɬɤɨɟ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɢɸɥɟ +38°ɋ, 
ɫɪɟɞɧɹɹ +19,8°ɋ. ɇɚ ɥɟɬɨ ɩɪɢɯɨɞɢɬɫɹ ɨɫɧɨɜɧɚɹ ɫɭɦɦɚ ɨɫɚɞɤɨɜ (92%). ȼ ɫɪɟɞɧɟɦ 
ɡɚ ɷɬɨɬ ɫɟɡɨɧ ɢɯ ɜɵɩɚɞɚɟɬ 173 ɦɦ. 

Ɉɫɟɧɶ - ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ (ɫɟɧɬɹɛɪɶ - ɨɤɬɹɛɪɶ), ɫɭɯɚɹ ɫ ɦɨɪɨɡɧɵɦɢ 
ɧɨɱɚɦɢ ɢ ɬɟɩɥɵɦɢ, ɹɫɧɵɦɢ ɬɢɯɢɦɢ ɞɧɹɦɢ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɜ 
ɫɟɧɬɹɛɪɟ +9,4°ɋ, ɨɤɬɹɛɪɟ +0,3°ɋ. ɑɢɫɥɨ ɞɧɟɣ ɫ ɨɫɚɞɤɚɦɢ ɞɨ 8. ɋɪɟɞɧɟɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ ɡɚ ɫɟɡɨɧ 39 ɦɦ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ, ɝɟɨɥɨɝɢɹ 

 
ȼɨɞɧɵɣ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɢɡɤɢɦ ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, 

ɞɨɠɞɟɜɵɦɢ ɩɚɜɨɞɤɚɦɢ ɥɟɬɨɦ ɢ ɨɫɟɧɶɸ, ɢ ɡɢɦɧɟɣ ɦɟɠɟɧɶɸ. 
ȼɨɞɧɵɣ ɫɬɨɤ ɪɟɤɢ ɋɟɥɟɧɝɢ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɇɨɧɝɨɥɢɢ ɢ ɫɨɫɬɚɜɥɹɟɬ ɧɚ ɝɪɚɧɢɰɟ Ɋɨɫɫɢɢ ɜ ɫɪɟɞɧɟɦ 14,0-15,0 ɤɦ3 ɜɨɞɵ ɜ ɝɨɞ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɛɳɢɣ ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɋɟɥɟɧɝɢ ɜ Ȼɚɣɤɚɥ ɫɨɫɬɚɜɥɹɟɬ 
ɩɨɪɹɞɤɚ 28,98 ɤɦ3 ɜ ɝɨɞ – ɷɬɨ ɨɤɨɥɨ 45-60% ɨɛɴёɦɚ ɫɭɦɦɚɪɧɨɝɨ ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ 
ɪɟɤɢ, ɩɨɫɬɭɩɚɸɳɟɝɨ ɜ ɨɡɟɪɨ Ȼɚɣɤɚɥ. Ƚɨɞɨɜɨɣ ɫɬɨɤ ɪɟɤɢ Ⱥɧɝɚɪɵ, ɜɵɬɟɤɚɸɳɟɣ ɢɡ 
ɨɡɟɪɚ Ȼɚɣɤɚɥ, ɜ ɟё ɢɫɬɨɤɟ – ɨɤɨɥɨ 145 ɤɦ3 ɜ ɝɨɞ. 

ɋɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜɛɥɢɡɢ ɝɪɚɧɢɰɵ Ɇɨɧɝɨɥɢɢ ɢ Ɋɨɫɫɢɢ – 310 
ɦ3/ɫ, ɜ 127 ɦ ɨɬ ɭɫɬɶɹ – 935 ɦ3/ɫ. Ɋɟɤɨɪɞɧɵɣ ɭɪɨɜɟɧɶ ɪɚɫɯɨɞɚ ɜɨɞɵ ɜ ɪɟɤɢ ɛɵɥ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧ ɜ ɜɟɪɲɢɧɟ ɟё ɞɟɥɶɬɵ ɜɨ ɜɪɟɦɹ ɩɨɥɨɜɨɞɶɹ 1973 ɝɨɞɚ: 4140 ɦ3/ɫ. 
Ʌɟɞɨɫɬɚɜ ɫ ɧɨɹɛɪɹ ɩɨ ɚɩɪɟɥɶ. 



10 
 

1.3 ɋɟɣɫɦɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɋɨɝɥɚɫɧɨ ɋɇɢɉɭ [1] ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɪɬɨɣ ɫɟɣɫɦɢɱɟɫɤɨɝɨ 

ɪɚɣɨɧɢɪɨɜɚɧɢɹ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ (ɈɋɊ-2012) ɪɚɫɱɟɬɧɚɹ 
ɫɟɣɫɦɢɱɟɫɤɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɂɞɷɪɫɤɨɣ Ƚɗɋ ɩɪɢ 
ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɦɨɠɧɨɝɨ ɩɪɟɜɵɲɟɧɢɹ 1% ɪɚɜɧɚ 8 ɛɚɥɥɚɦ ɲɤɚɥɵ MSK-64. 

 
1.4 Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ  
 
Ɉɗɋ ɋɢɛɢɪɢ ɝɪɚɧɢɱɢɬ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɚɦɢ ɍɪɚɥɚ, ȼɨɫɬɨɤɚ, Ʉɚɡɚɯɫɬɚɧɚ, 

Ɇɨɧɝɨɥɢɢ ɢ Ʉɢɬɚɹ ɢ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɤɪɭɩɧɵɯ ɷɧɟɪɝɨɨɛɴɟɞɢɧɟɧɢɣ 
ȿɗɋ Ɋɨɫɫɢɢ. Ɉɤɨɥɨ 50% ɫɬɪɭɤɬɭɪɵ ɝɟɧɟɪɢɪɭɸɳɟɣ ɦɨɳɧɨɫɬɢ ɫɨɫɬɚɜɥɹɸɬ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɚɦɢ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢ 
ɡɚɩɚɫɚɦɢ ɩɨɪɹɞɤɚ 30 ɦɥɪɞ. ɤȼɬ∙ɱ ɧɚ ɩɟɪɢɨɞ ɞɥɢɬɟɥɶɧɨɝɨ ɦɚɥɨɜɨɞɶɹ. Ƚɗɋ 
ɋɢɛɢɪɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨɱɬɢ 10% ɨɛɴɟɦɚ ɜɵɪɚɛɨɬɤɢ ɜɫɟɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ȿɗɋ 
Ɋɨɫɫɢɢ. ɍɩɪɚɜɥɟɧɢɟ ɪɟɠɢɦɨɦ Ɉɗɋ ɋɢɛɢɪɢ ɨɫɥɨɠɧɹɸɬ ɟɫɬɟɫɬɜɟɧɧɵɟ ɤɨɥɟɛɚɧɢɹ 
ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ ɪɟɤ Ⱥɧɝɚɪɨ-ȿɧɢɫɟɣɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ 
ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 70 ɞɨ 120 ɦɥɪɞ. ɤȼɬ∙ɱ, ɚ ɬɚɤɠɟ ɬɨɬ ɮɚɤɬ, ɱɬɨ ɜɨɞɧɨɫɬɶ 
ɪɟɤ — ɫɬɢɯɢɣɧɨɟ ɩɪɢɪɨɞɧɨɟ ɹɜɥɟɧɢɟ, ɤɨɬɨɪɨɟ ɧɟ ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɞɚɠɟ ɜ 
ɤɪɚɬɤɨɫɪɨɱɧɨɦ ɰɢɤɥɟ. 

ɇɨɪɦɚɥɶɧɵɣ ɪɟɠɢɦ ɪɚɛɨɬɵ Ɉɗɋ ɋɢɛɢɪɢ ɜ ɫɨɫɬɚɜɟ ȿɗɋ Ɋɨɫɫɢɢ 
ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɟɪɟɬɨɤɨɜ ɦɨɳɧɨɫɬɢ ɜ ɪɚɡɦɟɪɟ ɞɨ 2 ɦɥɧ. ɤȼɬ ɩɨ ɬɪɚɧɡɢɬɭ 
ɋɢɛɢɪɶ — ɍɪɚɥ — ɐɟɧɬɪ. ɗɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ ɤɨɦɩɟɧɫɚɰɢɸ ɝɨɞɨɜɨɣ 
ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɷɧɟɪɝɨɨɬɞɚɱɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɡɚ ɫɱɟɬ ɪɟɡɟɪɜɨɜ ɟɞɢɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɝɭɥɢɪɨɜɨɱɧɨɝɨ 
ɞɢɚɩɚɡɨɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ Ɉɗɋ ɋɢɛɢɪɢ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɝɪɭɡɤɢ ɜ 
ȿɗɋ Ɋɨɫɫɢɢ.  

ɉɪɨɦɵɲɥɟɧɧɨɫɬɶ ɪɟɝɢɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ, ɨɞɧɚɤɨ ɜ 
ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɧɚɯɨɞɢɬɫɹ ɜ ɫɨɫɬɨɹɧɢɢ ɡɚɫɬɨɹ, ɤɚɤ ɢ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ ɜɫɟɣ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. Ɉɞɧɚɤɨ ɟɫɬɶ ɩɟɪɫɩɟɤɬɢɜɚ ɨɛɴɟɞɢɧɟɧɢɹ Ɉɗɋ ɋɢɛɢɪɢ ɢ 
Ɉɗɋ ȼɨɫɬɨɤɚ, ɚ ɬɚɤɠɟ ɩɟɪɫɩɟɤɬɢɜɚ ɛɭɞɭɳɟɣ ɩɟɪɟɞɚɱɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ Ʉɢɬɚɣ. 
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: ɋɢɛɢɪɶ; 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 25281,4 Ɇȼɬ; 
Ɋɟɡɟɪɜɵ: ɇɚɝɪɭɡɨɱɧɵɣ = 1,2%, Ⱥɜɚɪɢɣɧɵɣ = 8% 
ɋɯɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɟɤɢ: ɨɞɢɧɨɱɧɚɹ Ƚɗɋ 
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ: kN=8,6; 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ: ∆ℎ = 0,6 ɦ; 
ɇɉɍ ɝɢɞɪɨɭɡɥɚ: ܼ = ͷ͸ͳ,Ͳ ˏ. 
ȾɇɈ ɝɢɞɪɨɭɡɥɚ: ܼ = ͷʹͲ,Ͳ ˏ. 
 
Ɍɨɩɨɝɪɚɮɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɬɚɛɥɢɰɚ 2.1, ɪɢɫɭɧɨɤ 

2.1). 
 

Ɍɚɛɥɢɰɚ 2.1 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ  

Zɧɛ, ɦ Q, ɦ3/ɫ 
518 0 

520,5 467 
522 934 

523,1 1401 
524 1868 

524,7 2335 
525,3 2802 
525,8 3269 
526,3 3736 
526,7 4203 
527,1 4670 
527,4 5137 
527,8 5604 
528,1 6071 
528,4 6538 
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Ɋɢɫɭɧɨɤ 2.1 - Ʉɪɢɜɵɟ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ  

 
Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ (ɬɚɛɥɢɰɚ 2.2, 

ɪɢɫɭɧɨɤ 2.2). 
 

Ɍɚɛɥɢɰɚ 2.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɤɪɢɜɨɣ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ  ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ 

Zɜɛ,ɦ W, ɤɦ3 F, ɤɦ2 

518 0 0 

528,2 1,43 34,606 

534,5 2,86 69,212 

539,2 4,29 103,818 

542,9 5,72 138,424 

546 7,15 173,03 

548,7 8,58 207,636 

551,1 10,01 242,242 

553,2 11,44 276,848 

555,1 12,87 311,454 

556,9 14,3 346,06 

558,5 15,73 380,666 

560 17,16 415,272 

561,4 18,59 449,878 

562,8 20,02 484,484 
 

y = -0.00000000000001427499x4 + 0.00000000024398424250x3 -

0.00000156415213460603x2 + 0.00534982275061680000x + 

518.12296181660300000000

516

518

520

522

524

526

528

530

0 1000 2000 3000 4000 5000 6000 7000

Z
ɧɛ

, ɦ

Q, ɦ3/ɫ
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Ɋɢɫɭɧɨɤ 2.2 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɨɛɴёɦɨɜ ɢ ɭɪɨɜɧɟɣ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ 

 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɪɚɫɯɨɞɚɦ ɜɨɞɵ ɜ ɇȻ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ɬɚɛɥɢɰɚ 2.3). 
 
Ɍɚɛɥɢɰɚ 2.3 – Ɍɪɟɛɨɜɚɧɢɹ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

Q, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Ɍɪɟɛɨɜɚɧɢɹ ȼɏɄ 200 200 200 200 200 500 500 200 200 200 200 200 

 
ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɬɟɪɹɦɢ ɧɚ ɢɫɩɚɪɟɧɢɟ, 

ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɮɢɥɶɬɪɚɰɢɸ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ (ɬɚɛɥɢɰɚ 2.4). 
 
Ɍɚɛɥɢɰɚ 2.4 – ɉɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ  

Q, ɦ3/ɫ I II  III  IV  V VI  VII VIII IX  X XI  XII 

ɉɨɬɪɟɛɥɟɧɢɟ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

- - - - - - - - - - - - 

Ɏɢɥɶɬɪɚɰɢɹ 20 20 20 20 20 20 20 20 20 20 20 20 

ɂɫɩɚɪɟɧɢɟ - - - - 10 10 10 10 10 - - - 

Ʌɶɞɨɨɛɪɚɡɨɜɚɧɢɟ -5 -4 - +18 - - - - - - -4 -5 

 
Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɧɚ ɪɟɤɟ ȼɢɥɸɣ ɡɚ ɩɟɪɢɨɞ 1939 – 

1989 ɝɝ. ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
 
2.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ 
 
Ɍɪɟɛɭɟɬɫɹ ɩɨ ɢɦɟɸɳɟɦɭɫɹ ɪɹɞɭ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ 1926 – 1980 ɝɝ. 

(ɩɪɢɥɨɠɟɧɢɟ Ⱥ) ɜɵɛɪɚɬɶ ɪɚɫɱёɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ, ɫɪɟɞɧɟɜɨɞɧɨɝɨ 
ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

y = 0.00006142931145802780x5 - 0.00372403941275934000x4 + 

0.08765335566567960000x3 - 1.04857584892306000000x2 + 

8.10892896688893000000x + 518.14890095476600000000
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2.2.1 ɉɨɫɬɪɨɟɧɢɟ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ ɜɵɛɨɪɚ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ [1]  

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɪɚɡɞɟɥɢɬɶ ɝɨɞ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɟɪɢɨɞɚ: ɦɧɨɝɨɜɨɞɧɵɣ 
(ɩɨɥɨɜɨɞɶɟ) ɢ ɦɚɥɨɜɨɞɧɵɣ (ɦɟɠɟɧɶ). ȼ ɩɟɪɜɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ɦɨɠɧɨ ɫɱɢɬɚɬɶ, 
ɱɬɨ ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ ɦɟɫɹɰɵ, ɜ ɤɨɬɨɪɵɟ ɪɚɫɯɨɞɵ ɛɨɥɶɲɟ ɢɥɢ 
ɪɚɜɧɵ ɫɪɟɞɧɟɝɨɞɨɜɨɦɭ ɪɚɫɯɨɞɭ. Ɍɨɝɞɚ ɨɫɬɚɥɶɧɵɟ ɦɟɫɹɰɵ ɫɨɫɬɚɜɹɬ ɦɚɥɨɜɨɞɧɵɣ 
ɩɟɪɢɨɞ (ɤ ɩɟɪɢɨɞɭ ɩɨɥɨɜɨɞɶɹ ɨɬɧɨɫɹɬɫɹ V, VI , VII ɦɟɫɹɰɵ; ɤ ɩɟɪɢɨɞɭ ɦɟɠɟɧɢ 
ɨɬɧɨɫɹɬɫɹ I, II , III , IV, VI II , IX, X, XI , XII ɦɟɫɹɰɵ). ɇɚɱɚɥɨ ɝɨɞɚ ɫɱɢɬɚɟɦ ɫ 
ɩɟɪɜɨɝɨ ɦɟɫɹɰɚ ɩɨɥɨɜɨɞɶɹ. 

Ɉɩɪɟɞɟɥɢɜ ɝɪɚɧɢɰɵ ɫɟɡɨɧɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɜɫɟɯ ɥɟɬ ɪɹɞɚ ɜɵɱɢɫɥɢɬɶ 
ɫɪɟɞɧɢɟ ɪɚɫɯɨɞɵ ɡɚ ɝɨɞ, ɦɚɥɨɜɨɞɧɵɣ ɫɟɡɨɧ ɢ ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ (ɬɚɛɥɢɰɚ Ⱥ.2). 
Ɋɚɧɠɢɪɭɟɦ ɤɚɠɞɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜ ɩɨɪɹɞɤɟ ɭɛɵɜɚɧɢɹ. ɉɨ ɩɨɥɭɱɟɧɧɵɦ 
ɪɟɡɭɥɶɬɚɬɚɦ ɫɬɪɨɹɬɫɹ ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ: 

 ܲሺ݉ሻ = ݉݊ + ͳ ∙ ͳͲͲ ሺ%ሻ,                                                                                       ሺʹ.ͳሻ 
 

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

 
Ɋɚɫɱёɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɜɵɛɨɪɚ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ ͻͲ %, ɫɪɟɞɧɟɜɨɞɧɨɝɨ - ͷͲ %. 
Ɍɚɛɥɢɰɚ ɫ ɞɚɧɧɵɦɢ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɷɦɩɢɪɢɱɟɫɤɢɯ ɤɪɢɜɵɯ 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɫɪɟɞɧɢɯ ɪɚɫɯɨɞɨɜ ɡɚ ɝɨɞ, ɩɨɥɨɜɨɞɶɟ ɢ ɦɟɠɟɧɶ, ɚ ɬɚɤɠɟ 
ɷɦɩɢɪɢɱɟɫɤɢɟ ɤɪɢɜɵɟ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ (ɬɚɛɥɢɰɚ 
Ⱥ.2, ɪɢɫɭɧɨɤ Ⱥ.1). 
 

2.2.2 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ 
 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɨɬɫɭɬɫɬɜɭɟɬ ɤɨɧɤɪɟɬɧɵɣ ɝɨɞ. ɉɨ ɤɪɢɜɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɝɨɞɨɜɵɯ ɪɚɫɯɨɞɨɜ 
ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɤ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90%: Ɋሺ݉ሻ =ͻͲ %: ͳͻͺʹ − ͳͻͺ͵ ˆ.  

ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ͳͻͺʹ − ͳͻͺ͵ ˆˆ.: 
 

КɆ = ܳɆ
ଵଽ଼ଶ−ଵଽ଼ଷܳɆ
ଵଽ଻ସ−ଵଽ଻ହ ,                                                                                                    ሺʹ.ʹሻ 
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КɆ = ͸ͳͷ͸ = ͳ,ʹͺ,   
 

Кɉ = ܳɉ
ଵଽ଺଼−ଵଽ଺ଽܳɉ
ଵଽ଼ଶ−ଵଽ଼ଷ ,                                                                                                    ሺʹ.͵ሻ 

 

Кɉ = ͳͶʹͺͳ͵ʹ͸ = ͳ,Ͳͺ. 
 

ɋ ɞɚɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɩɪɢɜɟɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɫɯɨɞɢɥɢɫɶ, 
ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɥɢ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. 

 
КɆ = Ͳ,͹ͷ͸,    

 
Кɉ = ͳ,ͳʹ͵.  
 
2.2.3 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɟɞɵɞɭɳɟɦɭ ɩɭɧɤɬɭ ɪɚɫɫɱɢɬɵɜɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ КɆ ɢ Кɉ 

ɞɥɹ 50 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ʟሺ݉ሻ = ͷͲ %: ͳͻͶͶ − ͳͻͶͷ ɝɝ. 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ ɞɥɹ ͳͻͶͶ − ͳͻͶͷ ˆ: 
 

КɆ = ܳɆ
ଵଽସସ−ଵଽସହܳɆ
ଵଽ଼଺−ଵଽ଼଻ ,                                                                                                    ሺʹ.Ͷሻ 

 

КɆ = ͵Ͳ͹͵ʹͳ = Ͳ,ͻͷ͸,   
 

Кɉ = ܳɉ
ଵଽ଼ହ−ଵଽ଼଺ܳɉ
ଵଽସସ−ଵଽସହ ,                                                                                                    ሺʹ.ͷሻ 

 

Кɉ = ͳͻͳͶͳͻ͵ͻ = Ͳ,ͻͺ͸. 
 

ɋ ɞɚɧɧɵɦɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɩɪɢɜɟɞɟɧɢɹ ɪɟɡɭɥɶɬɚɬɵ ɧɟ ɫɯɨɞɢɥɢɫɶ, 
ɩɨɷɬɨɦɭ ɩɪɨɢɡɜɟɥɢ ɢɯ ɤɨɪɪɟɤɬɢɪɨɜɤɭ. 
 

КɆ = ͳ,ʹ͵Ͷ,    
 

Кɉ = Ͳ,ͻʹͷ.  
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2.2.4 ɉɨɫɬɪɨɟɧɢɟ ɝɢɞɪɨɝɪɚɮɨɜ 
 

Ɍɚɤ ɤɚɤ ɧɚ ɤɪɢɜɵɯ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɨɤɚɡɚɥɢɫɶ ɪɚɡɧɵɟ ɝɨɞɵ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɢɜɟɞɟɧɢɟ ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɤ ɡɚɞɚɧɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ɉɪɢɜɟɞɟɧɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɦɧɨɠɟɧɢɟɦ ɫɪɟɞɧɟɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ 
ɪɚɫɱёɬɧɨɝɨ ɝɨɞɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɡɚ ɞɚɧɧɵɣ ɩɟɪɢɨɞ (ɬɚɛɥɢɰɚ 2.5, 
ɬɚɛɥɢɰɚ 2.6). 

 
Ɍɚɛɥɢɰɚ 2.5 - ɂɬɨɝɨɜɚɹ ɬɚɛɥɢɰɚ ɝɢɞɪɨɝɪɚɮɚ ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P = 90%) 

Ƚɨɞ 90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1982-83 ɝɝ. 

ɪɚɫɯɨɞ 
ɩɨɥɨɜɨɞɶɟ Ʉɩ=1,123 ɦɟɠɟɧɶ Ʉɦ=0,756 
V VI  VII VIII IX  X XI  XII I II  III  IV  

Q, ɦ3/ɫ 1691 1548 1073 991 578 643 346 174 174 142 163 452 

Qɩɪ i, ɦ3/ɫ 1821 1667 1156 1067 740 823 443 223 223 182 209 579 

Qɤɨɪ i, ɦ3/ɫ 1899 1738 1205 1113 437 486 262 132 132 107 123 342 

 
Ɍɚɛɥɢɰɚ 2.6 - ɂɬɨɝɨɜɚɹ ɬɚɛɥɢɰɚ ɝɢɞɪɨɝɪɚɮɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P = 50%) 

Ƚɨɞ 50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1944-45 ɝɝ. 

ɪɚɫɯɨɞ 
ɩɨɥɨɜɨɞɶɟ Ʉɩ=0,925 ɦɟɠɟɧɶ Ʉɦ=1,234 
V VI  VII VIII IX  X XI  XII I II  III  IV  

Q, ɦ3/ɫ 1651 2830 2095 1179 774 474 272 188 137 133 144 337 

Qɩɪ i, ɦ3/ɫ 1628 2790 2066 1162 740 453 260 180 131 127 138 322 

Qɤɨɪ i, ɦ3/ɫ 1907 1888 1913 1466 955 585 336 232 169 164 178 416 

 
ȼ ɬɚɛɥɢɰɚɯ ɫɪɚɡɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɨɪɪɟɤɬɢɪɨɜɤɚ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɤɚɤ 

ɧɟɤɨɬɨɪɵɟ ɦɟɫɹɰɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɢɦɟɥɢ ɪɚɫɯɨɞ ɦɟɧɶɲɢɣ, ɱɟɦ ɜ 
ɦɚɥɨɜɨɞɧɨɦ. Ʉɨɪɪɟɤɬɢɪɨɜɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɪɚɫɯɨɞɚ ɡɚ ɫɱɟɬ ɞɪɭɝɨɝɨ 
ɦɟɫɹɰɚ, ɨɛɹɡɚɬɟɥɶɧɨ ɨɬɧɨɫɹɳɟɝɨɫɹ ɤ ɬɨɦɭ ɠɟ ɫɟɡɨɧɭ (ɬɚɛɥɢɰɚ 2.7). 

Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɪɚɫɱёɬɚɯ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. 

ɉɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ ʙ˒ = ͳ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɬɨɱɧɹɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɧɟ 
ɬɪɟɛɭɟɬɫɹ.  
 
Ɍɚɛɥɢɰɚ 2.7 - Ɋɚɫɱɟɬɧɵɣ ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) ɫ 
ɤɨɪɪɟɤɬɢɪɨɜɤɨɣ 

Ƚɨɞ/ 
ɦɟɫɹɰ 

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

1944/45 
1907 1888 1913 1466 955 585 336 232 169 164 178 416 851 

1982/83 1899 1738 1205 1113 437 486 262 132 132 107 123 342 665 

Qɫɪ-Qɦɚɥ 8 150 708 353 518 99 74 100 38 57 54 74 186 
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Ɋɚɫɯɨɞɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɫɱёɬɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ 
ɜɵɪɚɛɨɬɤɢ ɝɢɞɪɨɭɡɥɚ. ɂɬɨɝɨɜɚɹ ɬɚɛɥɢɰɚ ɝɢɞɪɨɝɪɚɮɚ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɬɚɛɥɢɰɟɣ 2.8. 

 
Ɍɚɛɥɢɰɚ 2.8 - ɂɬɨɝɨɜɚɹ ɬɚɛɥɢɰɚ ɝɢɞɪɨɝɪɚɮɚ ɞɥɹ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 
Ƚɨɞ/ɦɟɫɹɰ V VI  VII VIII IX  X XI  XII I II  III  IV  Qɫɪ 

1944/45 1907 1888 1913 1466 955 585 336 232 169 164 178 416 851 

 
Ƚɢɞɪɨɝɪɚɮɵ ɪɚɫɱёɬɧɵɯ ɥɟɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.3. 

 

 
Ɋɢɫɭɧɨɤ 2.3 - Ƚɢɞɪɨɝɪɚɮɵ ɪɚɫɱɟɬɧɵɯ  ɥɟɬ 

 
2.2.5 Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɡɚɪɟɝɭɥɢɪɨɜɚɧɧɨɫɬɢ ɫɬɨɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ߚ   = ɩܸɨɥɟɡɧɵɣܹ̅ ,                                                                                                            ሺʹ.͸ሻ 
 

ɝɞɟ ɩܸɨɥɟɡɧɵɣ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɤɪɢɜɨɣ ɫɜɹɡɢ ܸ = ݂ሺܼʑʐሻ  (ɪɢɫɭɧɨɤ 2.4), ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɡɚɞɚɜɚɹɫɶ ɨɬɦɟɬɤɨɣ 
ɍɆɈ; ܹ̅ − ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɫɬɨɤ ɜ ɡɚɞɚɧɧɨɦ ɫɬɜɨɪɟ. 
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Ɋɢɫɭɧɨɤ 2.4 - Ʉɪɢɜɚɹ ɫɜɹɡɢ ɜ ȼȻ 
 ܼʢʛʝ = ܼʜʞʢ − ܼʜʞʢ − ܼʓʜʏ͵ ,                                                                               ሺʹ.͹ሻ 

 ܼʢʛʝ = ͳͷͷ − ͷ͸ͳ − ͷͳͺ͵ = ͷͶ͸,͹ ˏ. 
 ܹ̅ = ∑ ܳ˔˓𝑖ͳͲଽ ∙  ሺʹ.ͺሻ                                                                                                           ,ݐ

 
ɝɞɟ ܳ˔˓𝑖 − ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ; ݊ − ɤɨɥɢɱɟɫɬɜɨ ɥɟɬ ɜ ɪɹɞɭ; ݐ − ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɝɨɞɭ. 

 ܹ̅ = ͸͵ʹͳͲଽ ∙ ͵͸ͷ ∙ ʹͶ ∙ ͸Ͳ ∙ ͸Ͳ = ͳͻ,ͻ͵ ˍˏଷ, 
ߚ  = ͳͲ,͸ͷͳͻ,ͻ͵ = Ͳ,ͷ͵. 

 
Ⱦɥɹ ɝɨɞɢɱɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ߚ ɞɨɥɠɧɨ ɛɵɬɶ ɜ 

ɩɪɟɞɟɥɚɯ  ߚ = Ͳ,ͳ − Ͳ,͵,  [2] ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, 
ɢɦɟɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɞɥɹ ɦɧɨɝɨɥɟɬɧɟɝɨ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ߚ > Ͳ,͵). Ɋɚɫɫɦɨɬɪɢɦ ɝɨɞɢɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ, ɤɚɤ ɱɚɫɬɧɵɣ 
ɫɥɭɱɚɣ ɦɧɨɝɨɥɟɬɧɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 
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2.3 ɗɧɟɪɝɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ «ɋɢɛɢɪɶ» 
 

Ɍɪɟɛɭɟɬɫɹ ɩɨ ɢɦɟɸɳɢɦɫɹ ɞɚɧɧɵɦ: ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ, ɝɨɞɨɜɨɣ 
ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɢ ɱɢɫɥɨ ɱɚɫɨɜ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɨɞɨɜɨɝɨ ɦɚɤɫɢɦɭɦɚ ɧɚɝɪɭɡɤɢ, ɩɨɫɬɪɨɢɬɶ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɫɭɬɨɱɧɵɣ ɢ ɝɨɞɨɜɨɣ) ɢ ɨɩɪɟɞɟɥɢɬɶ ɦɟɫɬɨ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

 
2.3.1 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɂɫɩɨɥɶɡɭɹ ɩɥɚɧ ɝɟɧɟɪɚɰɢɢ ɢ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɜ ɬɚɛɥɢɰɟ 2.9, 

ɩɨɫɬɪɨɢɦ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɞɥɹ ɥɟɬɧɟɝɨ ɢ ɡɢɦɧɟɝɨ ɩɟɪɢɨɞɨɜ. 
 

Ɍɚɛɥɢɰɚ 2.9 - Ⱦɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɩɨɬɪɟɛɥɟɧɢɹ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɡɚ 
ɡɢɦɧɢɟ (15.01.14) ɢ ɥɟɬɧɢɟ (15.07.14) ɫɭɬɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ «ɋɢɛɢɪɫɤɨɟ ɊȾɍ» 

Ɂɢɦɧɢɟ ɫɭɬɤɢ (15.01.14) Ʌɟɬɧɢɟ ɫɭɬɤɢ (15.07.14) 

ɜɪɟɦɹ 
Ɇɫɤ, ɱ 

ɦɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

Ɇȼɬ 

ɦɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

ɜɪɟɦɹ 
Ɇɫɤ, ɱ 

ɦɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

Ɇȼɬ 

ɦɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ  

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

0 24106 27862 0 17810 21010 
1 24286 27784 1 17749 20929 
2 24679 27761 2 17837 20887 
3 25347 27637 3 18298 20850 
4 26298 27586 4 19043 20783 
5 27120 27335 5 19865 20709 
6 27637 27297 6 20533 20706 
7 27761 27197 7 20929 20650 
8 27586 27120 8 21010 20533 
9 27197 27007 9 20850 20495 
10 27007 27000 10 20887 20495 
11 26959 26959 11 20706 20404 
12 26936 26936 12 20709 20329 
13 27000 26921 13 20783 20320 
14 27335 26506 14 20650 19865 
15 27784 26298 15 20495 19837 
16 27862 25675 16 20320 19043 
17 27297 25347 17 20404 18915 
18 26921 25116 18 20495 18330 
19 26506 24679 19 20329 18298 
20 25675 24617 20 19837 17917 
21 25116 24410 21 18915 17837 
22 24617 24286 22 18330 17810 
23 24410 24106 23 17917 17749 
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ɂɫɩɨɥɶɡɭɹ ɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ, ɪɚɫɫɱɢɬɚɟɦ ɩɪɢɪɨɫɬ ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ, ɩɨɫɬɪɨɢɦ ɢɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɩɨ 
ɤɨɨɪɞɢɧɚɬɚɦ (Ɋɢɫɭɧɨɤ 2.5, 2.6), ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɚɯ (Ɍɚɛɥɢɰɚ 2.10, 
2.11). 
 
Ɍɚɛɥɢɰɚ 2.10 - Ɋɚɫɱɟɬ ɩɪɢɪɨɫɬɚ ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ ɡɚ ɡɢɦɧɢɟ ɫɭɬɤɢ (15.01.14) 

ȼɪɟɦɹ 
Ɇɫɤ, ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ 

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, 
Ɇȼɬ 

∆P, Ɇȼɬ ∆P∙t, Ɇȼɬ∙ɱ ∑P, Ɇȼɬ 
∑ɗ, 

Ɇȼɬ∙ɱ 

0 24106 27862 0 0 0 0 
1 24286 27784 78 78 78 78 
2 24679 27761 23 46 101 124 
3 25347 27637 124 372 225 496 
4 26298 27586 51 204 276 700 
5 27120 27335 251 1255 527 1955 
6 27637 27297 38 228 565 2183 
7 27761 27197 100 700 665 2883 
8 27586 27120 77 616 742 3499 
9 27197 27007 113 1017 855 4516 
10 27007 27000 7 70 862 4586 
11 26959 26959 41 451 903 5037 
12 26936 26936 23 276 926 5313 
13 27000 26921 15 195 941 5508 
14 27335 26506 415 5810 1356 11318 
15 27784 26298 208 3120 1564 14438 
16 27862 25675 623 9968 2187 24406 
17 27297 25347 328 5576 2515 29982 
18 26921 25116 231 4158 2746 34140 
19 26506 24679 437 8303 3183 42443 
20 25675 24617 62 1240 3245 43683 
21 25116 24410 207 4347 3452 48030 
22 24617 24286 124 2728 3576 50758 
23 24410 24106 180 4140 3756 54898 
24 - - 24106 578544 27862 633442 
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Ɋɢɫɭɧɨɤ 2.5 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɡɢɦɟ (15.01.14) 
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Ɍɚɛɥɢɰɚ 2.11 - Ɋɚɫɱɟɬ ɩɪɢɪɨɫɬɚ ɫɭɬɨɱɧɨɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ ɡɚ ɥɟɬɧɢɟ ɫɭɬɤɢ (15.07.14) 

ȼɪɟɦɹ 
Ɇɫɤ, ɱ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ, 

Ɇȼɬ 

Ɇɨɳɧɨɫɬɶ 
ɩɨɬɪɟɛɥɟɧɢɹ  

ɪɚɧɠɢɪɨɜɚɧɧɚɹ, Ɇȼɬ 

∆P, 
Ɇȼɬ 

∆P∙t, 
Ɇȼɬ∙ɱ 

∑P, Ɇȼɬ ∑ɗ, Ɇȼɬ∙ɱ 

0 17810 21010 0 0 0 0 
1 17749 20929 81 81 81 81 
2 17837 20887 42 84 123 165 
3 18298 20850 37 111 160 276 
4 19043 20783 67 268 227 544 
5 19865 20709 74 370 301 914 
6 20533 20706 3 18 304 932 
7 20929 20650 56 392 360 1324 
8 21010 20533 117 936 477 2260 
9 20850 20495 38 342 515 2602 
10 20887 20495 0 0 515 2602 
11 20706 20404 91 1001 606 3603 
12 20709 20329 75 900 681 4503 
13 20783 20320 9 117 690 4620 
14 20650 19865 455 6370 1145 10990 
15 20495 19837 28 420 1173 11410 
16 20320 19043 794 12704 1967 24114 
17 20404 18915 128 2176 2095 26290 
18 20495 18330 585 10530 2680 36820 
19 20329 18298 32 608 2712 37428 
20 19837 17917 381 7620 3093 45048 
21 18915 17837 80 1680 3173 46728 
22 18330 17810 27 594 3200 47322 
23 17917 17749 61 1403 3261 48725 
24 - - 17749 425976 21010 474701 
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Ɋɢɫɭɧɨɤ 2.6 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɤɪɢɜɚɹ ɧɚɝɪɭɡɤɢ ɩɨ ɥɟɬɭ (15.07.14) 
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Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɩɨɧɹɬɶ ɤɚɤɭɸ ɱɚɫɬɶ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɛɭɞɟɬ ɩɨɤɪɵɜɚɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɫɬɚɧɰɢɹ, ɛɵɥɢ ɭɱɬɟɧɵ ɫɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɞɚɧɧɨɣ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɢɯ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɦɨɳɧɨɫɬɢ ɢ ɜɵɪɚɛɨɬɤɢ (ɬɚɛɥɢɰɚ 2.12). 
 
Ɍɚɛɥɢɰɚ 2.12 - ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɷɧɟɪɝɨɫɢɫɬɟɦɵ əɤɭɬɢɹ 

Ƚɗɋ 
ɍɫɬɚɧɨɜɥɟɧɚɹ ɦɨɳɧɨɫɬɶ, 

Ɇȼɬ ȼɵɪɚɛɨɬɤɚ, ɦɥɧ Ʉȼɬ∙ɱ 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ 6400 67123 
Ʉɪɚɫɧɨɹɪɫɤɚɹ 6000 55890 

Ȼɪɚɬɫɤɚɹ 4500 61918 
ɍɫɬɶ ɂɥɢɦɫɤɚɹ 3840 59452 

Ȼɨɝɭɱɚɧɫɤɚɹ 1332 20000 
ɂɪɤɭɬɫɤɚɹ 662 11233 

ɇɨɜɨɫɢɛɢɪɫɤɚɹ 460 4622 
Ɇɚɣɧɫɤɚɹ 321 4712 

 
ɉɨ ɢɡɜɟɫɬɧɵɦ ɞɚɧɧɵɦ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɢ ɜɵɪɚɛɨɬɤɚ) ɛɵɥɢ 

ɩɨɫɬɪɨɟɧɵ ɬɪɟɭɝɨɥɶɧɢɤɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɤɚɠɞɨɣ Ƚɗɋ. Ⱦɥɹ ɥɟɬɚ ɦɨɳɧɨɫɬɶ 
ɤɚɠɞɨɣ Ƚɗɋ ɛɵɥɚ ɜɡɹɬɚ ɧɚ 20% ɦɟɧɶɲɟ, ɞɥɹ ɡɢɦɵ – ɧɚ 20% ɛɨɥɶɲɟ. 
ɉɨɥɭɱɟɧɧɵɟ ɬɪɟɭɝɨɥɶɧɢɤɢ ɛɵɥɢ ɜɩɢɫɚɧɵ ɧɚ ɂɄɇ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ (ɪɢɫɭɧɤɢ 2.5 
ɢ 2.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).   

 
2.3.2 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ 
 
ɉɪɢɧɢɦɚɟɦ, ɱɬɨ ɷɧɟɪɝɨɫɢɫɬɟɦɚ ɧɟɪɚɡɜɢɜɚɸɳɚɹɫɹ ɫɨ ɫɬɚɬɢɱɟɫɤɢɦ 

ɦɚɤɫɢɦɭɦɨɦ ɧɚɝɪɭɡɤɢ. ȼɵɩɨɥɧɢɦ ɪɚɫɱɟɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ 
ɧɚɝɪɭɡɤɢ Pt

max , Ɋt
cɪ ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ:  

 ௧ܲ௠௔௫ = ܽ + (ܾ ∙ °Ͳ͵|ݏ݋ܿ ∙ ݐ − ͳͷ°|൯,                                                                   ሺʹ.ͻሻ              
 

ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ. 
 ܽ = ௉́ ˋˏ೘𝑎ೣ+௉ˎ ˈ˕೘𝑎ೣଶ ;                                                                                                       ሺʹ.ͳͲሻ  

 ܾ = ௉́ ˋˏ೘𝑎ೣ−௉ˎ ˈ˕೘𝑎ೣଶ ;                                                                                                       ሺʹ.ͳͳሻ  

 
Ɋɚɫɱɟɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.13. 
 

Ɍɚɛɥɢɰɚ 2.13 - Ɋɚɫɱɟɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ Pt
max , Ɋt

cɪ 

t g=(30∙t-15) ∙3,14/180 cos(g) a b Pt
max a b Ɋt

cɪ 

1 0,262 0,966 24436 3426 27745 23086 3307 26280 

2 0,785 0,707 24436 3426 26860 23086 3307 25425 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.13 

t g=(30∙t-15) ∙3,14/180 cos(g) a b Pt
max a b Ɋt

cɪ 

3 1,308 0,259 24436 3426 25325 23086 3307 23944 

4 1,832 -0,258 24436 3426 23552 23086 3307 22233 

5 2,355 -0,706 24436 3426 22016 23086 3307 20750 

6 2,878 -0,966 24436 3426 21128 23086 3307 19893 

7 3,402 -0,966 24436 3426 21125 23086 3307 19890 

8 3,925 -0,709 24436 3426 22009 23086 3307 20743 

9 4,448 -0,261 24436 3426 23542 23086 3307 22223 

10 4,972 0,256 24436 3426 25314 23086 3307 23934 

11 5,495 0,705 24436 3426 26852 23086 3307 25418 

12 6,018 0,965 24436 3426 27743 23086 3307 26278 
 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ Pt
max , Ɋt

cɪ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.7. 
 

 
Ɋɢɫɭɧɨɤ 2.7 - Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ Pt

max , Ɋt
cɪ 

 
2.4 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
Ɉɫɧɨɜɧɚɹ ɡɚɞɚɱɚ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ (ɞɚɥɟɟ - ȼɗɊ) - ɩɨ 

ɢɡɜɟɫɬɧɵɦ ɪɚɫɱёɬɧɵɦ ɝɢɞɪɨɝɪɚɮɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ, 
ɬɪɟɛɨɜɚɧɢɹɦ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɝɨɞɨɜɨɦɭ ɝɪɚɮɢɤɭ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɩɪɟɞɟɥɢɬɶ: ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ 
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ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ, ɦɢɧɢɦɚɥɶɧɵɣ ɭɪɨɜɟɧɶ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɬ.ɟ. ɭɪɨɜɧɹ 
ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ (ɞɚɥɟɟ - ɍɆɈ)), ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. Ɍɚɤ ɠɟ ɧɚ 
ɨɫɧɨɜɟ ȼɗɊ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɜɵɬɟɫɧɹɸɳɟɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ, ɤɚɤ 
ɫɥɟɞɫɬɜɢɟ, ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ȼɗɊ ɧɟɨɛɯɨɞɢɦɨ ɭɫɥɨɜɢɬɶɫɹ ɩɟɪɢɨɞɨɦ ɡɢɦɵ ɢ ɥɟɬɚ. 
ɉɨ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ ɬɟɦɩɟɪɚɬɭɪɚɦ ɛɵɥɨ ɩɪɢɧɹɬɨ, ɱɬɨ ɡɢɦɚ – ɧɨɹɛɪɶ, ɞɟɤɚɛɪɶ, 
ɹɧɜɚɪɶ, ɮɟɜɪɚɥɶ, ɦɚɪɬ (ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɦɟɧɶɲɟ Ͳ℃), 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɥɟɬɨ ɨɫɬɚɜɲɚɹɫɹ ɱɚɫɬɶ ɝɨɞɚ. 
 

2.4.1 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 
ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 

 
Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1982/83 ɝɝ.) ɜɵɱɢɫɥɹɟɦ 

ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ 
ɮɨɪɦɭɥɟ: 

 ௧ܰ˄ ы˕ = ݇𝑁 ∙ ܳ௧˒ˑˎଽ଴% ∙  ௧ʒЭʠ,                                                                                     ሺʹ.ͳʹሻܪ
 

ɝɞɟ ݇𝑁 = ͺ,͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ௧˒ˑˎଽ଴% – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; ܪ௧ʒЭʠ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ. 
 

ɉɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɹɟɦ: 
 ܳ௧˒ˑˎଽ଴% = ܳ௧ଽ˄଴% − ܳ௧˒ˑ˕ଽ଴%,                                                                                          ሺʹ.ͳ͵ሻ 
 

ɝɞɟ ܳ௧ଽ˄଴% - ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; ܳ௧˒ˑ˕ଽ଴% - ɩɨɬɟɪɢ ɪɚɫɯɨɞɚ ɧɚ ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ, ɢɫɩɚɪɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɸ. 
 
ɇɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ʒЭʠܪ  = ∇ʜʞʢ − ∇ʜʐ − ∆ℎ,                                                                               ሺʹ.ͳͶሻ 
 

ɝɞɟ ∇ʜʞʢ = ͷ͸ͳ ˏ – ɨɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ; ∇ʜʐ – ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ܳ௧ଽ଴%; ∆ℎ = Ͳ,͸ ˏ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ (ɢɡ ɭɫɥɨɜɢɹ). 
 

Ɇɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ 
ɮɨɪɦɭɥɟ:  

 ௧ܰʑʤʙ = ݇𝑁 ∙ ܳ௧ʑʤʙ ∙  ௧ʒЭʠ,                                                                                     ሺʹ.ͳͷሻܪ
 

ɝɞɟ ݇𝑁 = ͺ,͸ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; 
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ܳ௧ʑʤʙ – ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɸ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ; ܪ௧ʒЭʠ – ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ. 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.14. 

 
Ɍɚɛɥɢɰɚ 2.14 - Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȼɏɄ 

t, 
ɦɟɫɹɰ 

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

Qɛɵɬ, 
ɦ3/ɫ 

135 131 152 276 1717 2104 1217 890 608 372 244 175 

Qɩɨɬ, 
ɦ3/ɫ 

25 24 20 2 30 30 30 30 30 20 24 25 

Qɩɨɥ, 
 ɦ3/ɫ 

110 107 132 274 1687 2074 1187 860 578 352 220 150 

ZȼȻ, 
ɦ 

561 561 561 561 561 561 561 561 561 561 561 561 

ZɇȻ, 
ɦ 

518 518 518 518 518 518 518 518 518 518 518 518 

H, ɦ 43 43 43 43 43 43 43 43 43 43 43 43 

Nɛɵɬ, 
Ɇȼɬ 

40 39 48 100 618 760 435 315 212 129 81 55 

QȼɏɄ, 
ɦ3/ɫ 

200 200 200 200 200 500 500 500 200 200 200 200 

Qɩɨɬ, 
ɦ3/ɫ 

0 0 0 0 0 0 0 0 0 0 0 0 

Qɩɨɥ, 
ɦ3/ɫ 

200 200 200 200 200 500 500 500 200 200 200 200 

ZȼȻ, 
ɦ 

561 561 561 561 561 561 561 561 561 561 561 561 

ZɇȻ, 
ɦ 

518 518 518 518 518 518 518 518 518 518 518 518 

H, ɦ 43 43 43 43 43 43 43 43 43 43 43 43 

Nɜɯɤ, 
Ɇȼɬ 

73 73 73 73 73 183 183 183 73 73 73 73 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 2.13 ɫɬɪɨɢɬɫɹ ɝɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ 

ɦɨɳɧɨɫɬɟɣ (ɪɢɫɭɧɨɤ 2.8). 
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Ɋɢɫɭɧɨɤ 2.8 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ 
ɭɱɚɫɬɢɟɦ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

 
ȼ ɬɚɛɥɢɰɟ 2.14 ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɡɧɨɫɬɶ ɦɨɳɧɨɫɬɟɣ ɩɪɢ ɪɚɛɨɬɟ ɩɨ 

ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɪɚɛɨɬɟ ɩɨ ȼɏɄ. Ɋɚɫɫɱɢɬɚɜ ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ 
ɫɭɦɦɚɪɧɨɣ ɛɵɬɨɜɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɭɦɦɚɪɧɨɣ ɦɨɳɧɨɫɬɶɸ ȼɏɄ, ɦɨɠɟɦ ɫɭɞɢɬɶ 
ɨ ɤɨɥɢɱɟɫɬɜɟ «ɥɢɲɧɟɣ» ɜɨɞɵ: 

 ∑ሺ ௧ܰ˄ ы˕ − ௧ܰʑʤʙሻ = ͳ͸ʹ͵ ʛʑ˕.                                                                         ሺʹ.ͳ͸ሻ     
 
ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɩɨɥɭɱɢɜɲɭɸɫɹ ɦɨɳɧɨɫɬɶ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɱɬɨɛɵ ɜ ɤɚɠɞɵɣ ɦɟɫɹɰ ɦɨɳɧɨɫɬɶ ɛɵɥɚ ɛɵ ɧɟ ɦɟɧɶɲɟ ɦɨɳɧɨɫɬɢ ȼɏɄ (ɪɢɫɭɧɨɤ 
2.9). 
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Ɋɢɫɭɧɨɤ 2.9 - Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫ 

ɪɟɡɭɥɶɬɚɬɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
 

2.4.2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ; 
- ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
- ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ; 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ∇ʜʞʢ =ͷ͸ͳ ˏ. 
ɉɨɥɟɡɧɵɣ ɪɚɫɯɨɞ ɟɫɬɶ ɩɨɥɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɡɚ ɜɵɱɟɬɨɦ ɩɨɬɟɪɶ ɢɡ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ܳ௧˒ ˑˎ = ܳ௧˄ ы˕ − ܳ௧̠ − ܳ௧̀ − ܳ௧ˎ ,                                                                          ሺʹ.ͳ͹ሻ 
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ɝɞɟ ܳ௧˄ ы˕ – ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ; ܳ௧̠ , ܳ௧̀ , ܳ௧ˎ  – ɩɨɬɟɪɢ ɧɚ ɮɢɥɶɬɪɚɰɢɸ, ɢɫɩɚɪɟɧɢɟ, ɥɶɞɨɨɛɪɚɡɨɜɚɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 

Ɋɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܳ௧ʒЭʠ = ܳ௧˒ ˑˎ − ܳ௧˅ ˇ˘,                                                                                             ሺʹ.ͳͺሻ    
  

ɝɞɟ ܳ௧˒ ˑˎ – ɩɨɥɟɡɧɵɣ ɪɚɫɯɨɞ; ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 

ȼɟɥɢɱɢɧɨɣ ܳ௧˅ ˇ˘ ɜɚɪɶɢɪɭɟɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɭɠɧɨɣ ɦɨɳɧɨɫɬɢ. Ɋɚɫɯɨɞ 
ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɭɦɦɨɣ ɪɚɫɯɨɞɚ ɜɨɞɵ ɱɟɪɟɡ Ƚɗɋ ɢ ɩɨɬɟɪɶ ɜɨɞɵ ɢɡ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɮɢɥɶɬɪɚɰɢɸ: 

 ܳ௧ʜʐ = ܳ௧ʒЭʠ + ܳ௧̠ ,                                                                                                 ሺʹ.ͳͻሻ  
 

ɝɞɟ ܳ௧ʒЭʠ – ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɵ Ƚɗɋ. 
 

Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɦɟɧɶɲɟ ɪɚɫɯɨɞɚ, ɡɚɞɚɧɧɨɝɨ ȼɏɄ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɨɫɩɨɥɶɡɭɟɦɫɹ 

ɮɨɪɦɭɥɨɣ: 
 ∆ ௧ܸ = ܳ௧˅ ˇ˘ ∙  ሺʹ.ʹͲሻ                                                                                                         ,ݐ
 

ɝɞɟ ܳ௧˅ ˇ˘ – ɪɚɫɯɨɞ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; ݐ – ɱɢɫɥɨ ɫɟɤɭɧɞ ɜ ɦɟɫɹɰɟ. 
 

Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 
ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 2.2). 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ: ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ ɢ 
ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɪɢɫɭɧɨɤ 2.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

ɇɚɩɨɪ ɧɚ ɬɭɪɛɢɧɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௧ܪ  = ܼ௧ʑʐ − ܼ௧ʜʐ − ∆ℎ,                                                                                          ሺʹ.ʹͳሻ 
 

ɝɞɟ ܼ௧ʑʐ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɨɬɦɟɬɤɢ ȼȻ; ܼ௧ʜʐ – ɨɬɦɟɬɤɚ ɇȻ; 
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Ɇɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܰ = ݇𝑁 ∙ ܳ௧ʒЭʠ ∙ ௧ܪ ,                                                                                               ሺʹ.ʹʹሻ 

 
ɝɞɟ ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 

 
ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.15. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 

ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɨ ɜɪɟɦɟɧɢ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ (ɪɢɫɭɧɨɤ 2.10). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ ɧɚɩɨɥɧɟɧɢɹ ɹɜɥɹɸɬɫɹ: 
- ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ – ˆܰ˃˓ = ͷ͵ͳ ʛʑ˕; 
- ɭɪɨɜɟɧɶ ɦёɪɬɜɨɝɨ ɨɛɴёɦɚ – ʢʛʝ = ͷͶ͸,͹ ˏ. 

 

 
Ɋɢɫɭɧɨɤ 2.10 - ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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Ɍɚɛɥɢɰɚ 2.15 - ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɝɨɞɭ 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

Qɛɵɬ Ɏ Qɩɨɥ.ɛɵɬ Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɯ.ɫɛɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ȼȻ ɇȻ ɇ ɝɷɫ N ɝɷɫ 

Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

12 175 20 150 1912 200 1744 0 1892 18 4,67 13,6 561,0 556,1 558,56 524,2 34,41 580,0 

1 135 20 115 2553 200 2382 0 2533 13,6 6,38 7,2 556,1 551,0 551,10 525,0 28,57 580,0 

2 131 20 111 220 200 89 0 200 7,2 0,24 7,0 551,0 548,1 545,84 519,2 30,32 47,5 

3 152 20 132 220 200 68 0 200 7,0 0,18 6,8 548,1 546,7 545,43 519,2 28,17 46,6 

4 276 20 256 220 200 -56 0 200 6,8 -0,15 6,9 546,7 549,5 545,40 519,2 28,87 46,5 

5 1717 20 1697 220 200 -1497 0 200 6,9 -4,01 10,9 549,5 552,4 548,98 519,2 31,73 53,0 

6 2104 20 2084 520 500 -1584 0 500 10,9 -4,24 15,2 552,4 558,0 555,20 520,5 34,69 154,3 

7 1217 20 1197 520 500 -697 0 500 15,2 -1,42 16,6 558,0 559,8 558,92 520,5 38,40 170,8 

8 890 20 870 520 500 -370 0 500 16,6 -0,99 17,6 559,8 560,7 560,29 520,5 39,77 177,0 

9 608 20 588 520 500 -88 0 500 17,6 -0,24 17,8 560,7 561,0 560,85 520,5 40,34 179,6 

10 372 20 352 320 300 -52 0 300 17,8 -0,14 17,9 561,0 561,1 561,03 519,7 41,35 110,4 

11 244 20 224 320 300 76 0 300 17,9 -0,10 18,0 561,1 561 561,00 519,7 41,32 110,2 
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2.4.3 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

 
ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɹɜɥɹɸɬɫɹ: 
- ɝɢɞɪɨɝɪɚɮ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ; 
- ɩɨɬɟɪɢ ɜɨɞɵ ɢɡ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
- ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬ ɨɬɦɟɬɤɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; 
- ɤɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬɦɟɬɤɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɬ ɪɚɫɯɨɞɚ; 
Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ∇ʜʞʢ =ͷͶ͸,͹ ˏ. 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ ɧɚ ɤɨɧɟɰ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɢɡɜɟɫɬɧɨɝɨ ɨɛɴёɦɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ (ɪɢɫɭɧɨɤ 2.2.). 
ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɟɟ ɞɨɩɭɳɟɧɢɟ – ɪɚɫɯɨɞ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɟɧ 

ɢ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, 
ɨɬɦɟɬɤɚ ɇȻ ɜ ɬɟɱɟɧɢɟ ɦɟɫɹɰɚ ɩɨɫɬɨɹɧɧɚ ɢ ɬɚɤ ɠɟ ɢɡɦɟɧɹɟɬɫɹ ɦɝɧɨɜɟɧɧɨ ɩɪɢ 
ɩɟɪɟɯɨɞɟ ɨɬ ɦɟɫɹɰɚ ɤ ɦɟɫɹɰɭ. Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɤɪɢɜɵɦ ɫɜɹɡɢ ɜ ɇȻ (ɪɢɫɭɧɨɤ 2.1), ɢɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɇȻ. 

Ɋɚɫɱɟɬɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɭɧɤɬɟ 2.4.2. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.16. 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ 

ɢɡɦɟɧɟɧɢɹ ɨɬɦɟɬɤɢ ȼȻ ɜɨ ɜɪɟɦɟɧɢ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ (ɪɢɫɭɧɨɤ 2.11). 
Ɋɟɡɭɥɶɬɚɬɨɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɹɜɥɹɸɬɫɹ: 
ɋɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ  Э˔˓ ˏːˆ = ͵,ͳͻ ˏˎ˓ˇ. ˍʑ˕ ∙ ˚. 
 

 
Ɋɢɫɭɧɨɤ 2.11 – ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

(50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) 
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Ɍɚɛɥɢɰɚ 2.16 - ɋɪɚɛɨɬɤɚ-ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) 

Ɇɟɫɹɰ 
Ɋɚɫɯɨɞɵ Ɉɛɴёɦɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɍɪɨɜɧɢ ɇɚɩɨɪ Ɇɨɳɧɨɫɬɶ 

Qɛɵɬ Ɏ Qɩɨɥ.ɛɵɬ Qɧɛ Qɜɯɤ Qɜɨɞɨɯɪ Qɯ.ɫɛɪ Qɝɷɫ Vɧɚɱ dV Vɤɨɧɟɱɧ 
ȼȻ ɇȻ ɇ ɝɷɫ N ɝɷɫ 

Zɧɚɱ Zɤɨɧ Zɫɪ Zɧɛ 

12 132 20 150 1912 200 1742 0 1892 18 4,67 13,6 561,0 556,1 558,57 524,151 34,42 580,0 

1 132 20 112 2555 200 2423 0 2535 13,6 6,49 7,1 556,1 552,3 551,00 525,009 25,99 580,0 

2 107 20 87 196 200 89 0 176 7,1 0,24 6,9 552,3 549,2 545,64 519,115 26,52 41,6 

3 123 20 103 191 200 68 0 171 6,9 0,18 6,7 549,2 546,7 545,22 519,09 26,13 39,8 

4 342 20 322 286 200 -56 0 266 6,7 -0,15 6,8 546,7 550,3 545,19 519,529 25,66 60,7 

5 1899 20 1879 402 200 -1497 0 382 6,8 -4,01 10,8 550,3 552,3 548,80 520,036 28,76 97,8 

6 1738 20 1718 154 500 -1584 0 134 10,8 -3,94 14,8 552,3 557,9 555,07 518,913 36,15 43,2 

7 1205 20 1185 508 500 -697 0 488 14,8 -1,87 16,6 557,9 559,7 558,81 520,468 38,34 166,5 

8 1113 20 1093 743 500 -370 0 723 16,6 -0,89 17,5 559,7 560,6 560,19 521,33 38,86 250,0 

9 437 20 417 349 500 -88 0 329 17,5 -0,27 17,8 560,6 560,9 560,75 519,81 40,94 119,9 

10 486 20 466 434 300 -52 0 414 17,8 -0,14 17,9 560,9 561,0 560,93 520,17 40,76 150,2 

11 262 20 242 338 300 76 0 318 17,9 -0,10 18,0 561,0 561 560,90 519,76 41,14 116,3 
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Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɩɪɟɞɫɬɚɜɢɦ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɦɚɥɨɜɨɞɧɨɝɨ (90% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ (50% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ) ɥɟɬ  
ɧɚ ɨɞɧɨɦ ɝɪɚɮɢɤɟ (ɪɢɫɭɧɨɤ 2.12). 

 

 
Ɋɢɫɭɧɨɤ 2.12 - ɋɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɚɥɨɜɨɞɧɨɝɨ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɥɟɬ 
 

2.5 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
2.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɢ 

ɩɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 
ɂɫɯɨɞɹ ɢɡ ɢɡɜɟɫɬɧɨɣ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

ɫɬɚɧɰɢɢ, ɢɫɩɨɥɶɡɭɹ ɢɧɬɟɝɪɚɥɶɧɭɸ ɤɪɢɜɭɸ ɫɭɬɨɱɧɨɝɨ ɡɢɦɧɟɝɨ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɫɬɪɨɟɧɢɟɦ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɧɚ ɂɄɇ ɡɢɦɵ, ɤɚɬɟɬɚɦɢ ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ: ɤɚɬɟɬ ɩɚɪɚɥɥɟɥɶɧɵɣ 
ɨɫɢ ɷɧɟɪɝɢɢ – ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɷɧɟɪɝɢɸ, ɤɚɬɟɬ 
ɩɚɪɚɥɥɟɥɶɧɵɣ ɨɫɢ ɦɨɳɧɨɫɬɟɣ – ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. ɉɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɚɧɧɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ 
ɬɪɟɭɝɨɥɶɧɢɤɚ ɢɡɜɟɫɬɧɚ ɜɟɥɢɱɢɧɚ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɤɚɬɟɬɚ (ɝɚɪɚɧɬɢɪɨɜɚɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɜ ɩɟɪɟɫɱёɬɟ ɧɚ ɷɧɟɪɝɢɸ), ɜɟɥɢɱɢɧɭ ɜɬɨɪɨɝɨ ɤɚɬɟɬɚ ɬɪɟɛɭɟɬɫɹ 
ɨɩɪɟɞɟɥɢɬɶ. Ɍɨ ɠɟ ɜɵɩɨɥɧɹɟɦ ɢ ɧɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɫɭɬɨɱɧɨɝɨ ɥɟɬɧɟɝɨ 
ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ (ɪɢɫɭɧɨɤ 2.5, 2.6). 

ɂɡ ɪɢɫɭɧɤɚ 2.5 ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ  ɜܰɵɬ.ɪɚɛ. = ͷ͵ͳ Ɇȼɬ. 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ – ɷɬɨ ɜɵɬɟɫɧɹɸɳɚɹ ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ 

ɫ ɭɱёɬɨɦ ɪɟɡɟɪɜɨɜ.  
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˖ܰ˔˕˒˓.ʒЭʠ = ˅ܰы˕.˓˃˄.˒˓.ʒЭʠ + ˓ܰˈˊː˃ˆ˓ + ˓ܰˈˊ˃˅ = = ˅ܰы˕.˓˃˄.˒˓.ʒЭʠ + Ͳ,Ͳͳʹ ∙ ˅ܰы˕.˓˃˄.˒˓.ʒЭʠ + Ͳ,Ͳͺ ∙ ˅ܰы˕.˓˃˄.˒˓.ʒЭʠ ,                                           ሺʹ.ʹ͵ሻ 
 

ɝɞɟ ɜܰɵɬ.ɪɚɛ.ɩɪ.ȽЭɋ  – ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɭɬɨɱɧɨɣ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɡɢɦɟ; 

ɪܰɟɡ
ɧɚɝɪ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ, ɪɚɜɧɵɣ ͺ ሺ%ሻ ɨɬ ɜܰɵɬ.ɪɚɛ.; 
ɪܰɟɡ
ɚɜ  – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ, ɪɚɜɧɵɣ ͳ,ʹ ሺ%ሻ ɨɬ ɜܰɵɬ.ɪɚɛ.. 

 ˖ܰ˔˕˒˓.ʒЭʠ = ͷ͵ͳ + Ͳ,Ͳͳʹ ∙ ͷ͵ͳ + Ͳ,Ͳͺ ∙ ͷ͵ͳ = ͷͺͲ ʛʑ˕. 
 
2.5.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ 
 
Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɧɭɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɵ 

ɪɟɡɟɪɜɨɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɢɯ 
ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ.  

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ ͺ ሺ%ሻ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ, ɚɜɚɪɢɣɧɵɣ - ͳ,ʹ ሺ%ሻ (ɢɡ ɭɫɥɨɜɢɹ). 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɝɪɭɡɨɱɧɵɣ ɢ ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ ɢɯ 

ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɡɚ ɤɚɠɞɵɣ ɦɟɫɹɰ: 
 ˓ܰˈˊː˃ˆ˓ = Ͳ,ͲʹͶ ∙ ˓ܰ˃˄˔˖˜.ʒЭʠ,                                                                                     ሺʹ.ʹͶሻ 
 ˓ܰˈˊ˃˅ = Ͳ,Ͳ͸ ∙ ˓ܰ˃˄˔˖˜.ʒЭʠ,                                                                                          ሺʹ.ʹͷሻ 
 ˓ܰ˃˄˔˖˜.ʒЭʠ = ˖ܰ˔˕˔˖˜.ʒЭʠ − ˃ܰ˅˓ ˓ˈˊ˔˖˜.ʒЭʠ− ːܰ˃ˆ˓ ˓ˈˊ˔˖˜.ʒЭʠ,                                                      ሺʹ.ʹ͸ሻ 
 

ɝɞɟ ɭܰɫɬ
ɫɭɳ.ȽЭɋ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ (ɢɡ ɭɫɥɨɜɢɹ); 

ɧܰɚɝɪ ɪɟɡ
ɫɭɳ.ȽЭɋ = ͺ % – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɜ ɩɪɨɰɟɧɬɚɯ; 

ɚܰɜɪ ɪɟɡ
ɫɭɳ.ȽЭɋ = ͳ,ʹ % – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɜ ɩɪɨɰɟɧɬɚɯ. 

 
Ɋɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɨɩɪɟɞɟɥɹɟɦ ɢɡ ɭɫɥɨɜɢɹ ɩɨɥɧɨɝɨ ɩɨɤɪɵɬɢɹ 

ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ: 
 ˓ܰ˃˄ʡЭʠ = ܲ௠௔௫ − ˓ܰ˃˄˔˖˜.ʒЭʠ − ˓ܰ˃˄˒˓.ʒЭʠ,                                                                 ሺʹ.ʹ͹ሻ 
 

ɝɞɟ ܲ௠௔௫ – ɦɟɫɹɱɧɵɣ ɦɚɤɫɢɦɭɦ ɧɚɝɪɭɡɤɢ; 

ɪܰɚɛ
ɫɭɳ.ȽЭɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɢɯ ɫɬɚɧɰɢɣ; 

ɪܰɚɛ
ɩɪ.ȽЭɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 
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ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɛɭɞɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ 
ɫɭɦɦɨɣ ɪɚɛɨɱɟɣ ɦɨɳɧɨɫɬɢ ɢ ɪɟɡɟɪɜɨɜ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˓ܰˈˊː˃ˆ˓ + ˓ܰˈˊ˃˅ ,                                                                             ሺʹ.ʹͺሻ 

 
ɝɞɟ ɪܰɚɛ

ɌЭɋ – ɪɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ Ɍɗɋ; 

ɪܰɟɡ
ɧɚɝɪ = Ͳ,ͲʹͶ ∙ ɪܰɚɛ

ɌЭɋ – ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ; 
ɪܰɟɡ
ɚɜ = Ͳ,Ͳ͸ ∙ ɪܰɚɛ

ɌЭɋ – ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɬɟɩɥɨɜɵɯ ɫɬɚɧɰɢɣ. 
 

2.5.3 ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
 
Ɋɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɚ, ɤɨɝɞɚ ɨɧɨ ɧɟ 

ɩɨɥɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. ɉɪɢ ɷɬɨɦ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɟɦɨɧɬɚ ɚɝɪɟɝɚɬɨɜ Ƚɗɋ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 15 ɞɧɹɦ, ɚ ɱɚɫɬɨɬɚ ɩɪɨɜɟɞɟɧɢɹ – 
ɪɚɡ ɜ 6 ɥɟɬ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ: 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˔˖˜.ʒЭʠ͸ ∙ ͳʹ ∙ ˏˈ˔,                                                                        ሺʹ.ʹͻሻ 
ܨ˓  ˈˏ˔˖˜.ʒЭʠ = ͳ ∙ ͳ͵ͳͻͳ͸ ∙ ͳʹ = ͳͲͻͻ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ. 
 
Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ˖ܰ˔˕˒˓.ʒЭʠ͸ ∙ ͳʹ ∙ ˏˈ˔,                                                                             ሺʹ.͵Ͳሻ 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ͳ ∙ ͷͺͲ͸ ∙ ͳʹ = Ͷͺ,͵ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ. 
 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɜ ɪɟɦɨɧɬ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ. 
ܨ˓  ˈˏʡЭʠ = ˖ܰ˔˕ʡЭʠ͸ ∙ ͳʹ ∙ ˏˈ˔ + ˖ܰ˔˕ʡЭʠʹ ∙ ͳ ∙ ˏˈ˔,                                                            ሺʹ.͵ͳሻ 
ܨ˓  ˈˏʡЭʠ = ͳͷʹ͵Ͷʹ ∙ ͳʹ + ͳͷʹ͵Ͷʹ ∙ ͳ = ͳͳͶʹͷ ʛʑ˕ ∙ ˏˈ˔ˆˑˇ. 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 

2.17.
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Ɍɚɛɥɢɰɚ 2.17 - Ɋɚɫɱɟɬ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰ 
ɗɧɟɪɝɨɋɢɫɬɟɦɚ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ 

Ɋtɦɚɯ Nɧɚɝɪɭɡ Nɚɜɚɪɢɣɧ Nɪɚɛ Nɧɚɝɪɭɡ Nɪɟɦɨɧɬ Nɚɜɚɪɢɣɧ Nɪɚɛ Nɪɟɦɨɧɬ Nɧɚɝɪɭɡ Nɪɚɛ Nɚɜɚɪɢɣɧ Nɧɚɝɪɭɡ Nɪɟɦɨɧɬ 

1 27745 277 2220 13060 130,6 - 1044,80 580,0 - 5,80 14105 1128 - - 
2 26860 269 2149 12635 126,4 - 1010,80 47,49 - 0,47 14177 1134 - - 
3 25325 253 2026 11899 119,0 - 951,91 46,60 - 0,47 13379 1070 - - 
4 23552 236 1884 11049 110,5 550 883,89 46,55 - 0,47 12457 997 - - 
5 22016 220 1761 10312 103,1 - 824,95 53,00 - 0,53 11651 932 - 2447 
6 21128 211 1690 9886 98,9 - 790,86 154,33 - 1,54 11088 887 - 3347 
7 21125 211 1690 9884 98,8 - 790,75 170,85 - 1,71 11070 886 - 3347 
8 22009 220 1761 10308 103,1 - 824,65 176,96 - 1,77 11524 922 - 2447 
9 23542 235 1883 11044 110,4 550 883,49 179,59 24 1,80 12319 985 - - 
10 25314 253 2025 11894 118,9 - 951,51 110,40 - 1,10 13310 1065 - - 
11 26852 269 2148 12631 126,3 - 1010,51 110,22 - 1,10 14110 1129 - - 
12 27743 277 2219 13060 130,6 - 1044,80 580,0 - 5,80 14103 1128 - - 

 
Ƚɪɚɮɢɤ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.13. 
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Ɋɢɫɭɧɨɤ 2.13 - Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
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3 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
3.1 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ. ȼɟɪɯɧɟɣ ɝɪɚɧɢɰɟɣ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɹɜɥɹɟɬɫɹ ɧɚɩɨɪɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɧɚɩɨɥɧɟɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɇɉɍ, ɧɢɠɧɟɣ - ɩɪɢ 
ɪɚɛɨɬɟ Ƚɗɋ ɫ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ, ɫɪɚɛɨɬɚɧɧɵɦ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. ɉɨɫɬɪɨɟɧɢɟ 
ɷɬɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɭɪɚɜɧɟɧɢɸ (ɬɚɛɥɢɰɚ 3.1): 

ʒЭʠሺܳʒЭʠሻܪ  = ∇ʑʐ − ʜʐሺܳʜʐሻݖ − ∆ℎ,                                                                ሺ͵.ͳሻ 
 

ɝɞɟ ∇ȼȻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ȼȻ, ɞɥɹ ɜɟɪɯɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɇɉɍ, ɞɥɹ 
ɧɢɠɧɟɣ ɝɪɚɧɢɰɵ ∇ȼȻ = ∇ɍɆɈɦ; ݖɇȻሺܳɇȻሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɇȻ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ ɜ ɇȻ; ∆ℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,͸. 
 

Ʌɢɧɢɹ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ ɫɱɢɬɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (3.1), ɝɞɟ ∇ȼȻ ɛɭɞɟɬ 
ɹɜɥɹɬɶɫɹ ɫɪɟɞɧɹɹ ∇ȼȻ ɹɧɜɚɪɹ ɝɪɚɮɢɤɚ ɫɪɚɛɨɬɤɢ-ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

Ɉɝɪɚɧɢɱɟɧɢɟɦ ɫɥɟɜɚ ɧɚ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɹɜɥɹɟɬɫɹ  ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ 
ɜɨɞɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɡɚɞɚɧɧɵɦ ɨɝɪɚɧɢɱɟɧɢɟɦ ɩɨ ɭɫɥɨɜɢɹɦ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ܳ௠𝑖௡ = ʹͲͲ ɦଷ/ɫ. 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 ܳʒЭʠ = ˖ܰ˔˕݇𝑁 ∙ ʒЭʠܪ ,                                                                                                     ሺ͵.ʹሻ 
 

ɝɞɟ ɭܰɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; ݇𝑁 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܪȽЭɋ – ɧɚɩɨɪ ɧɚ Ƚɗɋ (ɜɵɛɢɪɚɟɬɫɹ ɩɪɨɢɡɜɨɥɶɧɨ). 
 

ɍɪɚɜɧɟɧɢɟ ɥɢɧɢɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ: 
 ܳʒЭʠ = ܳʒЭʠ௠௔௫ ∙ ˓ܪʒЭʠܪ√ ,                                                                                            ሺ͵.͵ሻ 
 

ɝɞɟ ܳȽЭɋ
௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ Ƚɗɋ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; ܪȽЭɋ – ɧɚɩɨɪ Ƚɗɋ; 
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 ɪ – ɪɚɫɱёɬɧɵɣ ɩɨ ɦɨɳɧɨɫɬɢ ɧɚɩɨɪ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹܪ
ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  ɥɢɧɢɟɣ 
ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ. 

 
Ɍɚɛɥɢɰɚ 3.1 - Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ʉɪɢɜɚɹ ɫɜɹɡɢ ɇȻ ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɪɚɫɱɟɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɩɪɨɩɭɫɤɧɨɣ 

ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ 

QɇȻ, ɦ3/ɫ ZɇȻ, ɦ Hɇɉɍ, ɦ HɍɆɈ, ɦ HȼȻ, ɦ H, ɦ 
Q, 

 ɦ3/ɫ 
H, ɦ Q, ɦ 

3000 207,8 34,6 19,5 24,5 41,5 1625,1 16 2160,0 

2700 207,4 35,0 19,9 24,9 39,7 1698,8 17,8 2278,3 

2400 207,0 35,4 20,3 25,4 37,9 1779,5 19,6 2390,7 

2100 206,4 36,0 20,9 25,9 36,1 1868,2 21,4 2498,0 

1800 205,8 36,6 21,5 26,5 34,3 1966,2 23,2 2601,0 

1500 205,1 37,0 22,2 27,2 32,5 2075,1 25 2700,0 

1200 204,3 37,8 23,0 28,0 30,7 2196,8 26,8 2795,5 

900 203,4 38,5 23,9 28,9 28,9 2333,6 28,6 2887,9 

600 202,4 39,2 24,9 29,9 27,1 2488,6 30,4 2977,4 

300 201,3 39,8 26,0 31,1 25,3 2665,7 32,2 3064,2 

0 200,0 40,6 27,3 32,3 23,5 2869,9 34 3148,7 

 
ɉɨ ɞɚɧɧɵɦ ɬɚɛɥɢɰɵ 3.1 ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

(ɪɢɫɭɧɨɤ 3.1). 
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Ɋɢɫɭɧɨɤ 3.1 -  Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ ܪ௠௔௫ = ͶͲ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ; 

- ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ  ܳȽЭɋ
௠௔௫ = ʹ͹ͲͲ ɦଷ/ɫ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 

ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  
ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ; 

- ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ܪɪ = ʹͷ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ ɥɢɧɢɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɪɚɫɱɟɬɧɨɣ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɫ  ɥɢɧɢɟɣ ɪɚɫɱёɬɧɨɝɨ 
ɧɚɩɨɪɚ; 

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

 
3.2 ȼɵɛɨɪ ɝɢɞɪɨɬɭɪɛɢɧ ɩɨ ɝɥɚɜɧɵɦ ɭɧɢɜɟɪɫɚɥɶɧɵɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ 

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɫɢɫɬɟɦɭ ɢ ɬɢɩ ɬɭɪɛɢɧɵ c ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ n, ɩɪɢ ɤɨɬɨɪɵɯ ɜ ɨɛɥɚɫɬɢ 
ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ ɜɨɞɵ ɩɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɥɚ 
ɛɵ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɡɚɝɥɭɛɥɟɧɢɢ ɢ ɤɨɥɢɱɟɫɬɜɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɚɝɪɟɝɚɬɨɜ.  

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400

H
ɝɷ

ɫ,
 ɦ

Qɝɷɫ, ɦ3/ɫ

ˀе̛̙̥̦ое поле

ʿ̛̬ ˄ʺО ʿ̛̬ ʻʿ˄

ʿ̛̬ Z̏̍ Л̛̛̦́ о̛̬̦̐̌че̛̦́ по ̬̭̌ч. ̥ощ̦о̭т̛
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H max= 40 ɦ

ɉɪɢ Zɜɛ = 553,85 ɦ

ɉɪɢ ɍɆɈ = 546,7 ɦ

ɉɪɢ ɇɉɍ = 561 ɦ

H min = 20,2ɦ
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Ƚɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɦ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ 
ɫɬɚɧɰɢɢ ɢ ɨɬɧɨɲɟɧɢɹ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɤ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ ɬɭɪɛɢɧɵ: ܪ௠𝑖௡ ⁄௠௔௫ܪ = ʹͲ,ʹ ͶͲ⁄ = Ͳ,ͷͲͷ.  ɉɪɢ ɷɬɨɦ ɟɫɥɢ ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɦɟɧɶɲɟ 
ɨɬɧɨɲɟɧɢɹ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ, ɡɧɚɱɢɬ, ɞɚɧɧɵɣ ɬɢɩ ɬɭɪɛɢɧɵ ɧɟ ɩɨɞɯɨɞɢɬ. 

ɉɨɥɭɱɟɧɧɨɦɭ ɧɚɩɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɨɞɧɚ ɫɢɫɬɟɦɚ ɪɟɚɤɬɢɜɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ: ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ. ɂɫɯɨɞɹ ɢɡ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɬɪɟɛɨɜɚɧɢɣ, ɢɡ ɬɚɛɥɢɰɵ Ȼ.1 (ɉɪɢɥɨɠɟɧɢɟ Ȼ)  ɜɵɛɢɪɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɵ –    
ɉɅ40ɚ-ȼ ɢ ɉɅ40ɛ-ȼ.  

ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɬɭɪɛɢɧ ɉɅ30ɚ-ȼ ɢ ɉɅ30ɛ-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.2. ɇɚ ɪɢɫɭɧɤɟ Ȼ.1, (ɉɪɢɥɨɠɟɧɢɟ Ȼ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɭɧɢɜɟɪɫɚɥɶɧɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɉɅ40ɚ-ɜ. 

 
Ɍɚɛɥɢɰɚ 3.2 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ40ɚ-ȼ Ɍɭɪɛɢɧɚ ɉɅ40ɛ-ȼ 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ Hɩɪɟɞ 40 40 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ Hmin/Hɦɚɯ 0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ ɩɪɢɜɟɞɟɧɧɚɹ 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

n'1o, ɦɢɧ-1 125 123 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ ɦɨɞɟɥɢ ηɦɨ 0,913 0,904 
ɉɪɢɜɟɞɟɧɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ 

ɪɚɫɯɨɞ 
Q'1max, ɥ/ɫ 1690 1620 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ σ ɩɪɢ Q'1max 0,65 0,65 
ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ ɊɄ D'1ɦ, ɦ 0,46 0,46 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ Hɦ, ɦ 4 4 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 𝑣ˏˑˇ 1,51 1,51 

 
ɂɡ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɚ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ 

(ɉɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ.2) ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɵɛɢɪɚɟɦ: ܦଵ =ͺͷͲͲ;  ͺͲͲͲ;  ͹ͷͲͲ; ͹ͳͲͲ ˏˏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − ሺͳ − 𝜂ʛʝሻ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ ଵܦଵ ʛܦ)√ )ଶ ∙ ˓ܪʛܪ ∙ ଶభబ(ʛߥʜߥ) ),                 ሺ͵.Ͷሻ 

ɝɞɟ 𝜂ɆɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɬɨɱɤɟ 
ɨɩɬɢɦɭɦɚ (ɬɚɛɥɢɰɚ 3.2); ߝ – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ; ܦଵ Ɇ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; ܦଵ – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ; ܪɆ – ɧɚɩɨɪ ɧɚ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɟ; 
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 ɇ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɧɚɬɭɪɧɨɣߥ ;ɪ – ɪɚɫɱёɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵܪ
ɝɢɞɪɨɬɭɪɛɢɧɵ; ߥɆ – ɤɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɦɨɞɟɥɶɧɨɣ 
ɝɢɞɪɨɬɭɪɛɢɧɵ. 
 

Ⱦɥɹ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɝɢɞɪɨɬɭɪɛɢɧ ߝ = Ͳ,͹ͷ. 
Ʉɢɧɟɦɚɬɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ ɡɚɜɢɫɢɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ 

ɩɪɢ ɢɫɩɵɬɚɧɢɹɯ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ. Ⱦɥɹ ɦɨɞɟɥɶɧɵɯ 
ɝɢɞɪɨɬɭɪɛɢɧ ɬɚɛɥɢɰɚ Ȼ.3 (ɉɪɢɥɨɠɟɧɢɟ Ȼ). 

Ɇɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ: 
 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ˔˓,                                                                ሺ͵.ͷሻ 
 

ɝɞɟ 𝜂ɝɫɪ – ɫɪɟɞɧɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɟɧɟɪɚɬɨɪɚ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɩɪɟɞɟɥɚɯ Ͳ,ͻ͸ − Ͳ,ͻ͹, 𝜂ɝɫɪ = Ͳ,ͻ͹. 
 

ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ 
ɩɟɪɟɫɟɱɟɧɢɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɥɢɧɢɢ ɩɪɨɯɨɞɹɳɟɣ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 
˃′ݖ  = ˖ܰ˔˕ܰ′˃ ,                                                                                                                  ሺ͵.͸ሻ 
 
Ɉɱɟɜɢɞɧɨ, ɜ ɨɛɳɟɦ ɫɥɭɱɚɟ ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ݖ′ɚ ɩɨɥɭɱɢɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ 

ɩɨɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ ݖɚ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɚɬɟɦ ɭɬɨɱɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɚɝɪɟɝɚɬɚ ɚܰ, ɩɨ ɮɨɪɦɭɥɟ (3.6)  ɩɨɫɥɟ 
ɨɤɪɭɝɥɟɧɢɹ ɱɢɫɥɚ ɚɝɪɟɝɚɬɨɜ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ. ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɧɢɦɚɬɶ ɤɪɚɬɧɨɟ 2 ɢɥɢ 3 ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ  ɝɥɚɜɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɫɢɦɦɟɬɪɢɱɧɨɣ. 
 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ˓ ∙ ˓ܪ√ ∙ ଵܦ݉ ,                                                                                                  ሺ͵.͹ሻ 

 
ɝɞɟ ݊′ூɪ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ; 
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m - ɩɨɩɪɚɜɤɚ ɧɚ ɩɪɢɜɟɞёɧɧɭɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɩɪɢ ɩɟɪɟɯɨɞɟ ɨɬ ɦɨɞɟɥɢ ɤ 
ɧɚɬɭɪɟ, ɪɚɜɧɚɹ ɨɬɧɨɲɟɧɢɸ ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ɤ ɄɉȾ ɦɨɞɟɥɢ ɪɚɫɱɟɬɧɨɣ 
ɬɨɱɤɟ. 
 

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

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

 ݊′ூ = ݊˔ ∙ ܪ√ଵܦ ∙ m,                                                                                                            ሺ͵.ͺሻ 
 

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

ɉɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ˃ܰͻ,ͺͳ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ˆ˔˓ ,                                                                           ሺ͵.ͻሻ 
 
ɉɪɚɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɤɨɧɫɬɚɧɬɨɣ ɩɪɢ ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɟɝɨ 

ɩɚɪɚɦɟɬɪɚɯ, ɚ ɥɟɜɚɹ ɱɚɫɬɶ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ ݊′ூɪ, 
ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ ܳ′ூ ∙ 𝜂Ɍ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ  ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɫɞɟɥɚɬɶ ɩɟɪɟɪɚɫɱёɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɤɨɨɪɞɢɧɚɬɵ 
ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ.  

ȼɟɪɯɧɹɹ ɢ ɧɢɠɧɹɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɟɫɬɶ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɥɢɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ݊′ூ௠௔௫ ɢ ݊′ூ௠𝑖௡, ɩɨɫɱɢɬɚɧɧɵɦ ɩɨ ɮɨɪɦɭɥɟ (3.8). 

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ. ɉɪɢɜɟɞёɧɧɵɣ ɪɚɫɯɨɞ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙௠ ,                                                                                                         ሺ͵.ͳͲሻ  
 

ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 
 



46 
 

Ɍɚɤ ɤɚɤ ɧɚɩɨɪ ɧɚ ɫɬɚɧɰɢɢ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɹɜɥɹɟɬɫɹ 
ɜɟɥɢɱɢɧɨɣ ɧɟ ɩɨɫɬɨɹɧɧɨɣ, ɡɧɚɱɢɬ, ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ ɧɟ ɛɭɞɟɬ ɜɟɪɬɢɤɚɥɶɧɨɣ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɩɟɪɟɫɱɢɬɚɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɥɢɧɢɣ. 
ȼɟɪɯɧɹɹ ɥɢɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɩɚɪɚɥɥɟɥɶɧɨ ɥɢɧɢɹɦ ɨɬɤɪɵɬɢɹ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɇɢɠɧɹɹ ɥɢɧɢɹ ɫɬɪɨɢɬɫɹ ɩɨ ɞɜɭɦ ɬɨɱɤɚɦ, ɨɞɧɚ ɢɡ ɤɨɬɨɪɨɣ – ɪɚɫɱёɬɧɚɹ 
ɬɨɱɤɚ, ɚ ɞɪɭɝɚɹ – ɬɨɱɤɚ, ɨɩɪɟɞɟɥёɧɧɚɹ ɩɨ ɮɨɪɦɭɥɟ (3.10), ɩɨɞɫɬɚɧɨɜɤɨɣ ɜ 
ɮɨɪɦɭɥɭ ɧɟ ɪɚɫɱёɬɧɨɝɨ ɧɚɩɨɪɚ, ɚ ɦɚɤɫɢɦɚɥɶɧɨɝɨ. 

Ɋɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ (3.4 - 3.10) ɜɟɥɢɱɢɧɵ ɞɥɹ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ 
ɧɚɬɭɪɧɵɯ ɬɭɪɛɢɧ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.3. 
 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɬɭɪɛɢɧ 

ɉɚɪɚɦɟɬɪ Ɍɭɪɛɢɧɚ ɉɅ40ɚ-ȼ Ɍɭɪɛɢɧɚ ɉɅ40ɛ-ȼ 
ɇɨɦɢɧɚɥɶɧɵɣ 

ɞɢɚɦɟɬɪ 
D1(ɫɬɚɧɞ.), 

ɦ 
8,5 8 7,5 7,5 7,1 6,7 

Ɋɚɫɱɟɬɧɵɣ ɄɉȾ 
ɧɚɬɭɪ. ηɪɚɫɱɧ 0,931 0,931 0,930 0,934 0,934 0,933 

Ɇɨɳɧɨɫɬɶ 1 
ɚɝɪɟɝɚɬɚ 

N'
a 134420,5 119009,5 1045395,5 101870,1 91251,5 81219,1 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ Z'
a 4,31 4,87 5,55 5,69 6,36 7,14 

ɑɢɫɥɨ ɚɝɪɟɝɚɬɨɜ 
(ɭɬɨɱɧɟɧɧɨɟ) Za 4 5 6 6 8 8 

Ɇɨɳɧɨɫɬɶ 1 
ɚɝɪɟɝɚɬɚ 

(ɭɬɨɱɧɟɧɧɚɹ) 
Na 145000,0 116000,0 96666,7 96666,7 72500 72500 

ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ 

n'I1 75,50 80,20 85,52 83,87 88,57 93,83 

ɋɢɧɯɪɨɧɧɨɟ ɱɢɫɥɨ 
ɨɛɨɪɨɬɨɜ 

nɫɢɧɯ 83,7 84,7 88,2 88,2 100 107,1 

ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ max 

n'Imax 109,55 104,36 101,91 102,27 109,79 110,99 

ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ ɪɚɫɱ. n'Iɪɚɫɱ 138,57 132,01 128,91 129,36 138,87 140,39 

ɉɪɢɜɟɞɟɧɧɵɟ 
ɨɛɨɪɨɬɵ min 

n'Imin 154,16 146,86 143,41 143,91 154,50 156,18 

Ɋɚɫɱɟɬɧɚɹ ɬɨɱɤɚ Q'1∙ηɦ 0,83 0,75 0,71 0,71 0,60 0,67 

 
ɉɪɨɢɡɜɟɞɟɧɢɹ ܳ′ூ ∙ 𝜂Ɍ, ɜ ɬɚɛɥɢɰɟ 3.3,  ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɨ. ɟ.∙ ɥ ɫ⁄  ɞɥɹ 

ɭɞɨɛɫɬɜɚ ɨɩɪɟɞɟɥɟɧɢɹ ɢɯ ɧɚ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ. 
ȼɵɛɨɪ ɩɨɞɯɨɞɹɳɟɝɨ ɬɢɩɚ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɨɢɡɜɨɞɢɦ ɜ ɫɥɟɞɭɸɳɟɦ 

ɩɨɪɹɞɤɟ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɨɬɫɟɢɜɚɟɦ ɬɢɩɵ ɬɭɪɛɢɧɵ, ɥɟɜɚɹ ɝɪɚɧɢɰɚ ɪɟɠɢɦɧɨɝɨ 
ɩɨɥɹ ɤɨɬɨɪɵɯ ɜɵɯɨɞɢɬ ɡɚ ɩɪɟɞɟɥɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɤ ɨɩɬɢɦɭɦɭ ɢɥɢ ɡɚ ɧɢɦ.  

ɉɪɢɤɢɞɵɜɚɟɦ ɩɨɥɨɠɟɧɢɟ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɢ ɨɬɫɟɢɜɚɟɦ ɝɢɞɪɨɬɭɪɛɢɧɵ, ɜ 
ɤɨɬɨɪɵɯ ɨɧɚ ɥɟɜɟɟ ɢɥɢ ɨɱɟɧɶ ɛɥɢɡɤɨ ɤ ɨɩɬɢɦɭɦɭ. Ⱦɚɥɟɟ ɨɬɫɟɢɜɚɟɦ ɬɭɪɛɢɧɵ, ɭ 
ɤɨɬɨɪɵɯ ɜ ɩɪɨɦɟɠɭɬɤɟ ɦɟɠɞɭ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɢ ɦɢɧɢɦɚɥɶɧɵɦɢ ɩɪɢɜɟɞёɧɧɵɦɢ 
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ɨɛɨɪɨɬɚɦɢ ɨɩɬɢɦɭɦ ɧɚɯɨɞɢɬɫɹ ɫɥɢɲɤɨɦ ɛɥɢɡɤɨ ɤ ɥɢɧɢɢ ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɨɛɨɪɨɬɨɜ (ɢɡ ɭɫɥɨɜɢɹ, ɱɬɨ ɬɭɪɛɢɧɚ ɞɨɥɠɧɚ ɪɚɛɨɬɚɬɶ ɫ ɧɚɢɛɨɥɶɲɢɦ ɄɉȾ ɜ 
ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨ ɪɚɫɱёɬɧɨɝɨ). 

ɂɡ ɚɧɚɥɢɡɚ ɬɚɛɥɢɰɵ 3.3 ɢ ɨɛɥɚɫɬɢ ɪɚɛɨɬɵ ɬɭɪɛɢɧ ɧɚ Ƚɍɏ  (ɉɪɢɥɨɠɟɧɢɟ 
Ȼ), ɩɨɞɯɨɞɹɬ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ ɞɢɚɦɟɬɪɨɦ ܦଵ = ͹,ͷ ɦ. 
 

3.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ 
ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ 

 
Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
.ʟ.ʙܼߘ  = ܼʜ.ʐ.ሺܳʜʐሻ +  ௦                                                                                     ሺ͵.ͳͳሻܪ
 

ɝɞɟ ܼʜ.ʐ.ሺܳʜ.ʐ.ሻ - ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵɜ ɇȻ ɩɪɢ ܳʜ.ʐ., ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɪɚɫɱёɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ܪ௦. 
 

Ƚɥɭɛɢɧɚ ɨɬɫɚɫɵɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɬɪɟɯ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɫ ɬɨɱɤɢ 
ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɫɥɭɱɚɟɜ: 

- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠𝑖௡; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣; 
- Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠௔௫. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
௦ܪ  = ܤ − ʜʐሺܳʜʐሻͻͲͲܼߘ − ݇𝜎 ∙ 𝜎 ∙ ܪ + ܼʤ.ʞʚ.,                                                    ሺ͵.ͳʹሻ 
 

ɝɞɟ ܤ = ͳͲ ɦ ɜɨɞ.ɫɬ. - ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼߘʜʐሺܳʜʐሻ- ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ; 𝜎 - ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ. ∆ܼ௑ ʞʚ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧ, ɞɥɹ ɉɅ ɬɭɪɛɢɧ ∆ܼ௑ ʞʚ = Ͳ. 
 

3.3.1 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmin 
 

Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ ɫ ܦଵ = ͹,ͷ ˏ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɪɢɫɭɧɨɤ Ȼ.2, ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௠𝑖௡ (ɬɨɱɤɚ 1): 
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ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ: 
 ܳ = ܳଵ′ ∙ ଵଶܦ ∙ √∆˓ ∙               ሺ͵.ͳ͵ሻ                                                                                           .ܪ

 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,ͳͷͷ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ 

ɨɩɪɟɞɟɥɹɟɦ ܼɇȻ(ܳɚɝɪଵ൯ = ͷʹͲ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.12: 
௦ܪ  = ͳͲ − ͷʹͲͻͲͲ − ͳ,ͳ ∙ Ͳ,ͳͷͷ ∙ ͵ͻ,ʹ = ʹ,͹Ͷ ˏ. 

 
3.3.2 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hp 

 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ ɫ ܦଵ = ͹,ͷ ˏ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɪɢɫɭɧɨɤ Ȼ.2, ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣ (ɬɨɱɤɚ 2): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,ͳͺ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ܼɇȻ(ܳɚɝɪଵ൯ = ͷʹͶ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.12: 
௦ܪ  = ͳͲ − ͷʹͶͻͲͲ − ͳ,ͳ ∙ Ͳ,ͳͺ ∙ ͵͸,Ͷ = ʹ,ʹͻ ˏ. 
 
3.3.3 Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax 

 
Ƚɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40ɚ-ȼ ɫ ܦଵ = ͹,ͷ ˏ. 
ɇɚ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ (ɪɢɫɭɧɨɤ Ȼ.2, ɩɪɢɥɨɠɟɧɢɟ Ȼ) 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɧɚɯɨɞɢɦ ɬɨɱɤɭ ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɶɸ ɩɪɢ ܪ௣ (ɬɨɱɤɚ 3): 

ɉɟɪɟɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɜ ɷɬɨɣ ɬɨɱɤɟ ɩɨ ɮɨɪɦɭɥɟ (3.13): 
ȼ ɧɚɣɞɟɧɧɨɣ ɬɨɱɤɟ ɨɩɪɟɞɟɥɹɟɦ 𝜎 = Ͳ,Ͷͻ. ɉɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɇȻ ɨɩɪɟɞɟɥɹɟɦ ܼɇȻ(ܳɚɝɪଵ൯ = ͷʹͷ ˏ. 
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 3.12: 
௦ܪ  = ͳͲ − ͷʹͷͻͲͲ − ͳ,ͳ ∙ Ͳ,Ͷͻ ∙ ʹͷ = −ͷ,ͳ ˏ. 
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Ɉɬɦɟɬɤɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɊɄ ȽɌ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɟɟ ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɨɣ 
ɪɚɛɨɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 ∇ܼ˓.ˍ. = ܼʜʐሺܳʜʐሻ +  ௦,                                                                                      ሺ͵.ͳͶሻܪ
 
- ɩɪɢ ܪ௦ = ʹ,͹Ͷ ˏ: 
 ∇ܼ˓.ˍ. = ͷʹͲ + ሺʹ,͹Ͷሻ = ͷʹʹ,͹Ͷ ˏ, 
 
- ɩɪɢ ܪ௦ = ʹ,ʹͻ ˏ: 
 ∇ܼ˓.ˍ. = ͷʹͶ + ሺʹ,ʹͻሻ = ͷʹ͸,ʹͻ ˏ, 
 
- ɩɪɢ ܪ௦ = −Ͷ,Ͳ͸ ˏ: 
 ∇ܼ˓.ˍ. = ͷʹͷ + ሺ−ͷ,Ͳ͸ሻ = ͷͳͻ,ͻͲ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɬɦɟɬɤɚ ɡɚɝɥɭɛɥɟɧɢɹ ɊɄ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ        ∇ܼ˓.ˍ. = ͷͳͻ,ͻͲ ˏ. 

 
3.4 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ [4]. 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 Sːˑˏ = Nacosφ,                                                                                                          ሺ͵.ͳͷሻ 
 

ɝɞɟ cosφ = Ͳ,ͺ − Ͳ,ͻ; 
 ܵːˑˏ = ͻ͸,͹Ͳ,ͻ = ͳͲ͹,Ͷ, ʛʑ ∙ ʏ. 
 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
݌  = ͸ͲͲͲ݊௖ ;                                                                                                               ሺ͵.ͳ͸ሻ 
݌  = ͸ͲͲͲͺͺ,ʹ = ͸ͺ. 
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ɉɨ ɤɚɬɚɥɨɝɭ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɇɉɈ «ɗɅɋɂȻ» [4], ɜɵɛɢɪɚɟɦ  
ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɱɢɫɥɭ ɩɚɪ ɩɨɥɸɫɨɜ: ɋȼ – 
1090/100-68. 

 
3.5 ȼɵɛɨɪ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɩɨ ɝɚɛɚɪɢɬɚɦ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɝɢɞɪɨɬɭɪɛɢɧ ɹɜɥɹɟɬɫɹ ɦɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ (Ɇɇɍ), ɪɚɡɦɟɳɟɧɢɟ ɤɨɬɨɪɨɣ 
ɞɨɥɠɧɨ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ ɡɞɚɧɢɹ 
Ƚɗɋ.  

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

ɉɨ ɧɚɦɨɝɪɚɦɦɟ [5]  ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ: 
Ɇɇɍ 20/2 – 40. 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 20/2-40 

ɜɦɟɫɬɢɦɨɫɬɶɸ 16 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɞɜɭɯ ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ=40 ɤɝɫ/ɫɦ2. 
ɉɨ ɧɨɦɨɝɪɚɦɦɟ [5] ɨɩɪɟɞɟɥɹɟɦ ɬɢɩ ɗȽɊ. Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɉɅ, ɬɨ 

ɜɵɛɢɪɚɟɦ ɗɄȽɊ (ɞɥɹ ȽȺ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ). Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ 
ɡɨɥɨɬɧɢɤɚ 100 ɦɦ . ȼɵɛɪɚɧɧɵɣ ɪɟɝɭɥɹɬɨɪ ɗȽɊɄ-100. 

Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɢɦɟɟɬ ɫɢɫɬɟɦɭ ɤɨɫɜɟɧɧɨɝɨ ɜɨɡɞɭɲɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɫ 
ɰɢɪɤɭɥɹɰɢɟɣ ɨɯɥɚɠɞɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɤɨɧɬɭɪɭ. Ɉɯɥɚɠɞɟɧɢɟ 
ɧɚɝɪɟɬɨɝɨ ɜɨɡɞɭɯɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɨɞɨɜɨɡɞɭɲɧɵɦɢ ɜɨɡɞɭɯɨɨɯɥɚɞɢɬɟɥɹɦɢ.  

ȼ ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɞɥɹ ɦɨɧɬɚɠɚ ɢ ɞɟɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɝɢɞɪɨɫɢɥɨɜɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɝ/ɩ 350/190/32 ɬ. ȼ 
ɤɚɱɟɫɬɜɟ ɩɨɞɴёɦɧɨɝɨ ɦɟɯɚɧɢɡɦɚ ɞɥɹ ɩɥɨɫɤɢɯ ɡɚɬɜɨɪɨɜ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ 
ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ 50 ɬ, ɚ ɞɥɹ ɩɨɞɴɟɦɚ ɫɨɪɨɭɞɟɪɠɢɜɚɸɳɢɯ ɪɟɲёɬɨɤ, 
ɡɚɬɜɨɪɨɜ ɬɭɪɛɢɧɧɵɯ ɜɨɞɨɜɨɞɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɝ/ɩ  100 ɬ. 

 
3.6 Ɉɩɪɟɞɟɥɟɧɢɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 
 
ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ (ɩɪɢɥɨɠɟɧɢɟ Ȼ, 

ɪɢɫɭɧɨɤ Ȼ.2) ɨɩɪɟɞɟɥɹɟɦ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ ɝɢɞɪɨɬɭɪɛɢɧɵ. 
ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 

 ℎ = ͳ,ʹͻ ∙ ଵܦ = ͳ,ʹͻ ∙ ͹,ͷ = ͻ,͸ͺ  ˏ.                                                               ሺ͵.ͳ͹ሻ 
 

Ⱦɢɚɦɟɬɪ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɧɚ ɜɯɨɞɟ: 
˘˅.ˍ.˔ܦ  = ͳ,͹ͺͻ ∙ ଵܦ = ͳ,͹ͺͻ ∙ ͹,ͷ = ͳ͵,Ͷʹ ˏ.                                                ሺ͵.ͳͺሻ 
 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 
 𝜑˔.ˍ = ʹͳͲ°. 



51 
 

 
ɒɢɪɢɧɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: 

˒˔ܤ  = ʹ,ͺͺͷ ∙ ଵܦ = ʹ,ͺͺͷ ∙ ͹,ͷ = ʹͳ,͸Ͷ ˏ.                                                     ሺ͵.ͳͻሻ 
 
Ⱦɥɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ: 

ܮ  = Ͷ,ͷͶͺ ∙ ଵܦ = Ͷ,ͷͶͺ ∙ ͹,ͷ = ͵Ͷ,ͳͳ ˏ.                                                         ሺ͵.ʹͲሻ 
 
ɒɢɪɢɧɚ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ɧɚ ɜɵɯɨɞɟ: 
ଵܤ  = ʹ,ͷ ∙ ଵܦ = ʹ,ͷ ∙ ͹,ͷ = ͳͺ,͹ͷ ˏ.                                                                 ሺ͵.ʹͳሻ 
 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ: 
˅∗ܦ  ൒ ሺͷ,ͳ ∙ ʛˍ˓[𝜏ˇˑ˒] ሻ଴,ଷଷ,                                                                                             ሺ͵.ʹʹሻ 

 
ɝɞɟ [𝜏ˇˑ˒] = ͵Ͳ − ͵ͷ ʛʞ˃, 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ 𝑁௡˔ˋː˘ ,                                                                                          ሺ͵.ʹ͵ሻ  

 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ଵସହ଴଴଴଴଼଼,ଶ = ͳ͸,Ͳͳ.  
˅∗ܦ  = ሺହ,ଵ∙ଵ଺,଴ଵଷ଴ ሻ଴,ଷଷ = ͳ,͵ͻ ˏ. 

 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɢɚɦɟɬɪɚ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɨɝɨ: 
˅ܦ  = ͳ,Ͷ ˏ. 

 
Ⱦɢɚɦɟɬɪ ɲɚɯɬɵ ɚɝɪɟɝɚɬɚ: 
˛ܦ  = ˔ܦ + ʹ ∙ ˍ˅ܤ + ʹ ∙ ˒ܤ = ͳ͵ + ʹ ∙ ͳ,ͷ + ʹ ∙ Ͳ,ͷ = ͳ͹ ˏ.                      ሺ͵.ʹͶሻ 

 
ɝɞɟ ܤ˅ˍ – ɲɢɪɢɧɚ ɜɨɡɞɭɲɧɨɣ ɤɚɦɟɪɵ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 1,5 ɦ, ܤ˒ – ɲɢɪɢɧɚ ɩɨɥɨɤ ɫɬɚɬɨɪɚ, ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ 0,5 ɦ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 

ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɫɚɦɵɯ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɷɬɚɩɨɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ, ɬɚɤ ɤɚɤ ɨɬ 
ɷɬɨɝɨ ɡɚɜɢɫɢɬ ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɟɟ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, 
ɨɩɟɪɚɬɢɜɧɚɹ ɝɢɛɤɨɫɬɶ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɞɚɥɶɧɟɣɲɟɝɨ ɪɚɫɲɢɪɟɧɢɹ.  

Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɝɥɚɜɧɵɦ ɫɯɟɦɚɦ Ƚɗɋ ɩɨ [9]: 
1. ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ; 
2. Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ, ɬ.ɟ. ɜɨɡɦɨɠɧɨɫɬɶ ɥёɝɤɨɝɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ 

ɫɯɟɦɵ ɤ ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ, ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ; 

3. ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ; 
4. ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɟɧɢ ɧɚ 

ɫɬɪɨɢɬɟɥɶɫɬɜɨ Ɋɍ. 
ɉɪɢ ɭɱɟɬɟ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ, ɜ ɤɚɱɟɫɬɜɟ Ɋɍ, ɛɭɞɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 

ɄɊɍɗ, ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɄɊɍɗ ɩɪɟɜɵɲɚɸɬ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ 
ɈɊɍ. ɇɨ ɩɪɢ ɷɬɨɦ ɄɊɍɗ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɟ ɩɪɟɢɦɭɳɟɫɬɜɚ: 

1. ȼɵɫɨɤɚɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɧɚɞɟɠɧɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱦɥɹ ɈɊɍ, ɧɚ 
ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɫ ɜɨɡɞɭɲɧɨɣ ɢɡɨɥɹɰɢɟɣ, ɱɚɫɬɨɬɚ ɩɨɬɨɤɚ 
ɨɬɤɚɡɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ – ɧɟ ɦɟɧɟɟ, ɱɟɦ ɜ 10 ɪɚɡ ɜɵɲɟ. 

2. Ȼɨɥɶɲɨɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɄɊɍɗ – ɨɬ 30 ɞɨ 50 ɥɟɬ. ɗɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɜɵɫɨɤɢɦ ɡɚɥɨɠɟɧɧɵɦ ɦɟɯɚɧɢɱɟɫɤɢɦ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɦ ɪɟɫɭɪɫɨɦ. 

3. Ɂɧɚɱɢɬɟɥɶɧɨɟ ɫɨɤɪɚɳɟɧɢɟ ɩɥɨɳɚɞɟɣ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɈɊɍ. ɋɨɤɪɚɳɟɧɢɟ 
ɩɥɨɳɚɞɟɣ ɩɪɢɜɨɞɢɬ ɤ ɫɨɤɪɚɳɟɧɢɸ ɧɟ ɬɨɥɶɤɨ ɫɬɪɨɢɬɟɥɶɧɨɣ ɱɚɫɬɢ, ɧɨ ɢ ɨɩɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ, ɫɢɫɬɟɦɵ ɡɚɡɟɦɥɟɧɢɹ, ɤɚɛɟɥɶɧɨɣ ɥɢɧɢɢ ɜɧɭɬɪɢ Ɋɍ. 

4. ɋɨɤɪɚɳɟɧɢɟ ɡɚɬɪɚɬ ɧɚ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɜ 
ɬɨɦ ɱɢɫɥɟ, ɧɚ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ. Ȼɥɚɝɨɞɚɪɹ ɝɟɪɦɟɬɢɱɧɨɣ ɢɡɨɥɹɰɢɢ ɤɨɪɩɭɫɚ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ – ɩɟɪɜɵɣ ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɦɨɠɧɨ 
ɩɪɨɜɟɫɬɢ ɱɟɪɟɡ 10 ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɣ ɨɫɦɨɬɪ ɱɟɪɟɡ 25 ɥɟɬ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

5. Ɉɬɫɭɬɫɬɜɢɟ ɜɥɢɹɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɥɟɣ; ɜɥɢɹɧɢɟ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ 
ɦɢɧɢɦɚɥɶɧɨ; ɨɬɫɭɬɫɬɜɢɟ ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɹɜɥɟɧɢɣ; 

6. ɇɢɡɤɢɟ ɬɟɩɥɨɜɵɞɟɥɟɧɢɹ; 
7. Ɉɬɫɭɬɫɬɜɢɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
8. Ɂɚɳɢɳɟɧɧɨɫɬɶ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ; 
9. ȼɵɫɨɤɚɹ ɡɚɜɨɞɫɤɚɹ ɝɨɬɨɜɧɨɫɬɶ, ɜɤɥɸɱɚɹ ɫɢɫɬɟɦɭ ɦɟɫɬɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, 

ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ, Ɉɉɇ, ɤɚɛɟɥɶɧɵɟ ɢ ɜɨɡɞɭɲɧɵɟ ɜɜɨɞɵ, 
ɜɬɨɪɢɱɧɵɟ ɤɚɛɟɥɢ ɜ ɩɪɟɞɟɥɚɯ ɄɊɍɗ, ɨɩɨɪɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɬɪɨɹɬɫɹ ɩɨ 
ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. Ƚɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ 
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ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɲɟɦ 
ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 

ɂɫɩɨɥɶɡɭɸɬɫɹ ɫɯɟɦɵ ɤɚɤ ɫ ɩɪɨɫɬɵɦɢ ɛɥɨɤɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ 
ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɬɚɤ ɢ ɫ ɭɤɪɭɩɧёɧɧɵɦɢ 
ɛɥɨɤɚɦɢ. ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜɵɩɨɥɧɹɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ ɞɥɹ ɩɢɬɚɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. Ɍɢɩ ɫɯɟɦɵ ɡɚɜɢɫɢɬ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ. 

Ⱦɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ ɩɪɢɧɢɦɚɸɬɫɹ ɞɜɟ ɫɯɟɦɵ, ɫɯɟɦɚ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ  
ɢ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 4.2 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
 

Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ  
ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ 

 
 

Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ  
ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 

 
4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɵɯ ɝɟɧɟɪɚɬɨɪɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 

 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜ ɩɭɧɤɬɟ 3.4 ɛɵɥ ɜɵɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ 

1090/100-68. ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɍɚɛɥɢɰɚ 4.1 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɋȼ 1090/100-68 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ  S, ɆȼȺ 114 

P, Ɇȼɬ 96,7 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ U, ɤȼ 13,8 

ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ n, ɨɛ/ɦɢɧ 88,2 

ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cosφ, ɨ.ɟ.  0,9 

ɋɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ xd", ɨ.ɟ.  0,22 

Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ η, ɨ.ɟ. 0,98 
 

4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
4.2.2.1 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɟɞɢɧɢɱɧɵɦɢ  ɛɥɨɤɚɦɢ 
 

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

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

 S˓˃˔˚ = ʟʒ ːˑˏ − ʟ˔.ː.cosφʒ ,                                                                                              ሺͶ.ͳሻ 
 S˓˃˔˚ = ͻ͸,͹ − Ͳ,ͷͺͲ,ͻͲ = ͳͲ͸,ͺ ʛʑ ∙ ʏ. 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [11] ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/220-ɍ1, ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2. 
 
Ɍɚɛɥɢɰɚ 4.2 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220-ɍ1, ɍɏɅ1 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 125000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ȼɇ 242 

ɇɇ 13,8 
ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/D- 11 

ɉɨɬɟɪɢ, ɤȼɬ 
ɏɏ 90 
ɄɁ 380 

ɇɚɩɪɹɠɟɧɢɟ ɄɁ, % 11 
Ɍɨɤ ɏɏ,% 0,55 
Ɇɚɫɫɚ ɩɨɥɧɚɹ, ɤɝ 157400 
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4.2.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 
ɭɤɪɭɩɧɟɧɧɵɦɢ  ɛɥɨɤɚɦɢ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ 

ɜ ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, 
ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ, ɬɨ ɟɫɬɶ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ 
ɧɭɠɞ: 

 S˓˃˔˚ = ʹ ∙ ሺʟʒ ːˑˏ − ʟ˔.ː.ሻcosφʒ ;                                                                                     ሺͶ.ʹሻ 
 S˓˃˔˚ = ʹ ∙ ሺͻ͸,͹ − Ͳ,ͷͺሻͲ,ͻ = ʹͳͲ,͹ ʛʑ ∙ ʏ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" [11] ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-250000/220-ɍ1, ɍɏɅ1. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.3. 

 
Ɍɚɛɥɢɰɚ 4.3 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-250000/220-ɍ1, ɍɏɅ1 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 250000 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ȼɇ 242 

ɇɇ 13,8 

ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ Yɧ/D-11 

ɉɨɬɟɪɢ, ɤȼɬ 
ɏɏ 70 

ɄɁ 315 

ɇɚɩɪɹɠɟɧɢɟ ɄɁ, % 10,5 
Ɍɨɤ ɏɏ,% 0,6 
Ɇɚɫɫɚ ɩɨɥɧɚɹ, ɤɝ 242000 

 
4.2.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɨɞɢɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ ɞɜɚ ɝɟɧɟɪɚɬɨɪɚ. 
Ⱦɨɥɹ ɦɨɳɧɨɫɬɢ, ɩɨɬɪɟɛɥɹɟɦɨɣ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, 

ɫɨɫɬɚɜɥɹɟɬ 1% ɨɬ Sʒ ːˑˏ: 
 S˔.ː. = Ͳ,Ͳͳ ∙ Pʒ ːˑˏcosφʒ ,                                                                                                 ሺͶ.͵ሻ 

 S˔.ː. = Ͳ,Ͳͳ ∙ ͻ͸,͹Ͳ,ͻͲ = ͳͲ͹Ͷ ˍʑ ∙ ʏ. 
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ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ: 
 Sʡ˔.ː. ൒ S˔.ː.                                                                                                                 ሺͶ.Ͷሻ 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɁȺɈ «ɗɧɟɪɝɨɦɚɲ (ȿɤɚɬɟɪɢɧɛɭɪɝ) - ɍɪɚɥɷɥɟɤɬɪɨɬɹɠɦɚɲ» 

[12] ɜɵɛɢɪɚɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/13,8/ ɍɁ. Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɌɋɁ-2500/20/0,4 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4 - Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/13,8/ɍɁ 
ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼ∙Ⱥ 2500 

ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ȼɇ 13,8 

ɇɇ 0,4 

ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ɍ/D-11 

ɉɨɬɟɪɢ, ɤȼɬ 
ɏɏ 5,1 

ɄɁ 23,5 

ɇɚɩɪɹɠɟɧɢɟ ɄɁ, % 6,5 
Ɇɚɫɫɚ ɩɨɥɧɚɹ, ɤɝ 5550 

 
4.3 ȼɵɛɨɪ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ʡma୶ ɢ 
ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ . 
 τ = (Ͳ,ͳʹͶ + ʡma୶ͳͲସ )ଶ ∙ ͺ͹͸Ͳ,                                                                                ሺͶ.ͷሻ 
 
ɝɞɟ ʡma୶ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɱ; 
 τ = (Ͳ,ͳʹͶ + ͷͷͲͲͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ͵ͻ͹ͻ ˚ˆˑˇ. 

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ,                                                                             ሺͶ.͸ሻ 

 
ɝɞɟ μ=1 – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;  T˒ ˎ = 30 – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ; ω = 0,053 – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;  T˅ = Ͷͷ – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ; 
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t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵Ͳ − Ͳ,Ͳͷ͵ ∙ Ͷͷ = ͺ͹ʹͺ ˚. 
 
4.3.1 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɫ ɟɞɢɧɢɱɧɵɦ ɛɥɨɤɨɦ 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ: 

 ʙ = ʙ˕ + ʙʡ.ʠʜ + ʙʟʢ,                                                                                            ሺͶ.͹ሻ 
  

ɝɞɟ ʙ˕ – ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ-12500/220, ɬɵɫ. ɪɭɛ.; ʙʡ.ʠʜ - ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɌɋɁ-2500/13,8, ɬɵɫ. ɪɭɛ.; ʙʟʢ - ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɧɚ ɹɱɟɣɤɢ ɄɊɍɗ, 
ɬɵɫ. ɪɭɛ. 

 ʙ = ͸ ∙ ͻͻ͵ͺͲ + ͵ ∙ ʹ͵ͷͷ + ͳͳ ∙ ʹ͵Ͷ͸Ͳ = ͺͺͶͺ͸ͷ ˕ы˔. ˓˖˄.  
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄,                                                                                            ሺͶ.ͺሻ 

 
ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; 
 ∆W˘˘ = ʹ ∙ Ͳ,ͳʹͲ ∙ ͺ͹ʹͺ = ʹͲͻͶ,͹ʹ ʛʑ˕ ∙ ˚, 

 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍn˕ ∙ ( S˓˃˔˚S˕ ːˑˏ)ଶ ∙ τ;                                                                                      ሺͶ.ͻሻ 
 ∆Wː = Ͳ,͵ͺʹ ∙ (ͳͲͷ,͵ͳʹͷ )ଶ ∙ ͵ͻ͹ͻ = ͷ͵͸,Ͷͻ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ,                                                                                 ሺͶ.ͳͲሻ  

  
ɝɞɟ Ⱦଵ – ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɝɨ ɪɭɛ./ɤȼɬ∙ɱ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
 ʗ˒ˑ˕ = ͵,Ͷͷ ∙ ሺʹͲͻͶ,͹ʹ + ͷ͵͸,Ͷͻሻ = ͻͲ͹͹,͸͹ ˕ы˔. ˓˖˄/ˆˑˇ.  

 



58 
 

Ⱦɥɹ ɲɟɫɬɢ ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵ =  ͸ ∙ ͻͲ͹͹,͸͹ = ͷͶͶͷͷ,Ͳͷ ˕ы˔. ˓˖˄/ˆˑˇ. 
 
Ɂɚɬɪɚɬɵ: 
 ʗଵ = ʔː ∙ ʙ + ʗ˒ˑ˕૚,                                                                                             ሺͶ.ͳͳሻ  
 

ɝɞɟ ʔː – ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ʔː = Ͳ,ͳͷ; 
 ʗଵ = Ͳ,ͳͷ ∙ ͺͺͶͺ͸ͷ + ͻͲ͹͹ = ͳͶ͵͸Ͳ ˕ы˔. ˓˖˄./ˆˑˇ  
 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ: 
 ʖଵ = ʔː ∙ ʙ𝑖 + ʗ𝑖 ,                                                                                                  ሺͶ.ͳʹሻ  

 ʖଵ = Ͳ,ͳͷ ∙ ͺͺͶͺ͸ͷ + ͳͶ͵͸Ͳ = ͳͶ͹Ͳͺͻ ˕ы˔. ˓˖˄./ˆˑˇ                                    
 

4.3.2 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 
 
Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɭɤɪɭɩɧɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɩɨ ɮɨɪɦɭɥɟ (4.7): 

 ʙ = ͵ ∙ ͳͷʹͳͲͲ + ͵ ∙ ʹ͵ͷͷ + ͺ ∙ ʹ͵Ͷ͸Ͳ = ͷͳͳͺͲͻ ˕ы˔. ˓˖˄.  
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ (4.8): 

 ∆W˘˘ = ͳ ∙ Ͳ,ʹͲ͹ ∙ ͺ͹ʹͺ = ʹͲͻͷ ʛʑ˕ ∙ ˚, 
 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɨ ɮɨɪɦɭɥɟ (4.9): 
 ∆Wː = Ͳ,͸Ͳͳ ∙ (ʹͳͲ,͹ʹͷͲ )ଶ ∙ ͵ͻ͹ͻ = ͳ͸ͻͷ,ͺ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨ ɮɨɪɦɭɥɟ (4.10): 
 ʗ˒ˑ˕ = ͵,Ͷͷ ∙ ሺʹͲͻͷ + ͳ͸ͻͷ,ͺሻ = ͳ͵Ͳ͹ͺ,ʹ͸ ɬɵɫ. ɪɭɛ./ɝɨɞ. 

 
Ⱦɥɹ ɬɪɟɯ ɟɞɢɧɢɱɧɵɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଶ =  ͵ ∙ ͳ͵Ͳ͹ͺ,ʹ͸ = ͵ͻʹ͵Ͷ,͹ͺ ˕ы˔. ˓˖˄/ˆˑˇ. 
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Ɂɚɬɪɚɬɵ ɩɨ ɮɨɪɦɭɥɟ (4.11): 
 ʗଶ = Ͳ,ͳͷ ∙ ͸͹ͶͷͲͷ + ͹ͺ͵͸ = ͳͶ͵͸Ͳ ˕ы˔. ˓˖˄./ˆˑˇ  

 
ɉɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɩɨ ɮɨɪɦɭɥɟ (4.12): 

 ʖଶ = Ͳ,ͳͷ ∙ ͸͹ͶͷͲͷ + ͳͲͺ͸͸ = ͳͳʹͲͶͳ ˕ы˔. ˓˖˄./ˆˑˇ  
 ∆ʖ > ͷ %. 

 
ɇɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɦ ɫɯɟɦɭ 

ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. 
 

4.4 ȼɵɛɨɪ ɫɟɱɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɜɨɞɨɜ ȼɅɗɉ  
 
ɑɢɫɥɨ ɥɢɧɢɣ: 
 

nˎ = ݊ˆ ∙ ሺ ʒܲ − ʠܲ.ʜሻcosφˆʙ ∙ ܲ˒ ˈ˓ + ͳ;                                                                                   ሺͶ.ͳ͵ሻ  
 
ɝɞɟ Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, Ʉ=1,2; ܲ˒ ˈ˓ – ɩɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ Ʌɗɉ, ܲ = ͳͷͲ ʛʑ˕; 
 nˎ = ͸ ∙ ሺͻ͸,͹ − Ͳ,ͷͺሻͲ,ͻͳ,ʹ ∙ ͳͷͲ + ͳ = ͷ . 

 

ɉɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ȼɅ ɪɚɜɧɵɦ nˎ = ͷ. 
 

Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 

I˓˃˄ = ݊ˆ ∙ ሺ ʒܲ − ʠܲ.ʜሻcosφˆnˎ ∙ √͵ ∙ Uːˑˏ ,                                                                                          ሺͶ.ͳͶሻ 
 I˓˃˄ = ͸ ∙ ሺͻ͸,͹ − Ͳ,ͷͺሻͶ ∙ √͵ ∙ ʹʹͲ = Ͳ,͵͵ʹ ˍʏ. 
 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚi ∙ I˓˃˄,                                                                                               ሺͶ.ͳͷሻ 
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ɝɞɟ Ƚi = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ ;  Ƚʡ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

 I˓˃˔˚ = ͳ,Ͳͷ ∙ ͳ,ͳ ∙ ͵͵ʹ = ͵ͺ͵,ͳ ʏ. 
 
ɉɨ ɜɟɥɢɱɢɧɟ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/32 ɩɨ [13]. 

Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸Ͳͷ ʏ. 
 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ: 
 

I˒.˃˅ = ݊ˆ ∙ ሺ ʒܲ − ʠܲ.ʜሻcosφˆሺnˎ − ͳሻ ∙ √͵ ∙ Uːˑˏ ;                                                                               ሺͶ.ͳ͸ሻ  
 I˒.˃˅ = ʹ ∙ ሺͻ͸,͹ − Ͳ,ͷͺሻሺͷ − ͳሻ ∙ √͵ ∙ ʹʹͲ = Ͳ,Ͷͳͷ ˍʏ. 
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɧɚɝɪɟɜɚ. 
 
4.5 ȼɵɛɨɪ ɫɯɟɦɵ Ɋɍ  
 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ Ɋɍ-220 ɤȼ: 8 (5 ȼɅ 330 ɤȼ, 4 ɛɥɨɤɚ). 
ɉɪɢ ɞɚɧɧɨɦ ɱɢɫɥɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɞɥɹ ɞɚɧɧɨɝɨ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ Ɋɍ, 

ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɫɢɫɬɟɦɚɦɢ ɫɛɨɪɧɵɯ ɲɢɧ. 
ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ Ɋɍ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 
 

Ɋɢɫɭɧɨɤ 4.3 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ɋɍ 
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4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ RastrWin  
 

Ɂɚɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɬɨɱɤɢ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɛɨɪɧɵɯ ɲɢɧɚɯ 220 ɤȼ, ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɧɚ ɝɥɚɜɧɵɯ 
ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 4.5, 4.6, 4.7. 
 
Ɍɚɛɥɢɰɚ 4.5 – Ɂɚɞɚɧɢɟ ɭɡɥɨɜ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ «ɍɡɥɵ/ɇɟɫɢɦ/ɂȾ» 

Ɍɢɩ ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ Uɧɨɦ, ɤȼ 

ɭ 1 ɉɟɪɜɵɣ 230 

ɭ 2 ȼɬɨɪɨɣ 230 

ɡɚɤ 3 Ɍ-1(Ƚ1-Ƚ2) 14 

ɡɚɤ 4 Ɍ-2(Ƚ3-Ƚ4) 14 

ɡɚɤ 5 Ɍ-3(Ƚ5-Ƚ6) 14 

 
Ɍɚɛɥɢɰɚ 4.6 – Ɂɚɞɚɧɢɟ ɜɟɬɜɟɣ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ «ȼɟɬɜɢ/ɇɟɫɢɦ/ɂȾ» 

Ɍɢɩ tip0 № ɧɚɱ. № ɤɨɧ. ɇɚɡɜɚɧɢɟ r x 

Ʌɗɉ Ʌɗɉ 1 2 ɋɒ 220ɤȼ 10,80 39,15 

Ɍɪ-ɪ Ɍɪ-ɪ 2 3 Ɍ-1(Ƚ1-Ƚ2) 0,28 14,55 

Ɍɪ-ɪ Ɍɪ-ɪ 2 4 Ɍ-2(Ƚ3-Ƚ4) 0,28 14,55 

Ɍɪ-ɪ Ɍɪ-ɪ 2 5 Ɍ-3(Ƚ5-Ƚ6) 0,28 14,55 

 
Ɍɚɛɥɢɰɚ 4.7 – Ɂɚɞɚɧɢɟ ɝɟɧɟɪɚɬɨɪɨɜ ɫɯɟɦɵ ɜ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
«Ƚɟɧɟɪɚɬɨɪ/ɇɟɫɢɦ» 

№ ɚɝɪ. ɇɚɡɜɚɧɢɟ № ɭɡɥɚ r x r2 x2 

1 ɋɢɫɬɟɦɚ 1 - 292,0 - 264,50 

2 Ƚ1 3 0,018 0,260 0,018 0,26 

3 Ƚ2 3 0,018 0,260 0,018 0,26 

4 Ƚ3 4 0,018 0,260 0,018 0,26 

5 Ƚ4 4 0,018 0,260 0,018 0,26 

6 Ƚ5 5 0,018 0,260 0,018 0,26 

7 Ƚ6 5 0,018 0,260 0,018 0,26 
 

Ɍɨɤɢ ɪɚɫɱɟɬɚ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 4.4.  
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Ɋɢɫɭɧɨɤ 4.4- Ɋɚɫɱёɬɧɚɹ ɫɯɟɦɚ ɫ ɬɨɱɤɨɣ ɄɁ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɄɁ ɞɥɹ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.8. 
 
Ɍɚɛɥɢɰɚ 4.8 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 

Ɍɨɱɤɚ ɄɁ Ta Kɭ iy,ɤȺ Iɩ0
(3) ,ɤȺ Iɩ0

(1) ,ɤȺ Zɷɤɜ, Ɉɦ 
Ʉ (ɲɢɧɵ ȼɇ) ɬɪɟɯɮɚɡɧɨɟ ɄɁ 0,15 1,94 38,57 14,08 - 0,1+j4,65 
Ʉ (ɲɢɧɵ ȼɇ) ɨɞɧɨɮɚɡɧɨɟ ɄɁ 0,15 1,94 30,16 - 11,01 0,1+j4,65 

 
4.7 ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ 
 
4.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱɟɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥɟɧɧɨɝɨ 

ɪɟɠɢɦɨɜ 
 

Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ 10,5 ɤȼ: 
˘˃ˏ.˄˃˓,ʒܫ  = ͳ,Ͳͷ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ܷʒ,ːˑˏ = ͳ,Ͳͷ ⋅ ͳͳͶ√͵ ⋅ ͳ͵,ͺ = ͷͲͲ͹ ʏ,                       ሺͶ.ͳ͹ሻ 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɤ Ɋɍ 110 ɤȼ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɪɚɛɨɱɢɦ ɬɨɤɨɦ ɝɟɧɟɪɚɬɨɪɚ: 
˘˃ˏ.˄˃˓,ʡଵܫ  = ͳ,Ͳͷ ⋅ ʹ ⋅ ܵʒ,ːˑˏ√͵ ⋅ ܷʡ,ːˑˏ ;                                                                           ሺͶ.ͳͺሻ 
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˘˃ˏ.˄˃˓,ʡଵܫ = ͳ,Ͳͷ ⋅ ʹ ⋅ ͳͳͶ√͵ ⋅ ʹͶʹ = ͷ͹ͳ ʏ. 
 
ɉɪɢɫɨɟɞɢɧɟɧɢɟ ɨɬɩɚɟɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɧɚ 

ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 13,8 ɤȼ: 
˘˃ˏ.˄˃˓,ʡʠʜܫ  = ͳ,Ͳͷ ⋅ ܵʡʠʜ,ːˑˏ√͵ ⋅ ܷʡʠʜ,ːˑˏ ;                                                                     ሺͶ.ͳͻሻ 
˘˃ˏ.˄˃˓,ʡʠʜܫ  = ͳ,Ͳͷ ⋅ ʹͷͲͲ√͵ ⋅ ͳ͵,ͺ = ͳͲͶ,͸ ʏ. 
 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ 

ɨɞɧɨɣ ɢɡ ɥɢɧɢɣ ɫɜɹɡɢ: 
 

˘˃ˏ.˄˃˓,ʡʠʜܫ = ݊ˆ ∙ ሺ ʒܲ − ʠܲ.ʜሻcosφˆሺ݊ˎ − ͳሻ ⋅ √͵ ⋅ ܷːˑˏ ;                                                                    ሺͶ.ʹͲሻ 
˘˃ˏ.˄˃˓,ʡʠʜܫ  = ͸͵ʹሺͷ − ͳሻ ⋅ √͵ ⋅ ʹʹͲ =  Ͳ,Ͷͳͷ ˍʏ.                   
 
Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɩɪɨɜɟɪɤɭ ɧɚ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɪɚɫɫɱɢɬɚɟɦ ȼɤ ɢ ɫɪɚɜɧɢɦ ɟɝɨ ɫ ɩɚɪɚɦɟɬɪɨɦ, ɞɚɧɧɵɦ ɜ ɤɚɬɚɥɨɝɟ. 
 
4.7.2 ȼɵɛɨɪ ɹɱɟɟɤ ɄɊɍɗ 

 
ɋɯɟɦɚ ɄɊɍɗ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ – ɞɜɟ ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ. Ȼɵɥɚ 

ɜɵɛɪɚɧɚ ɹɱɟɣɤɚ  əȽȽ-220 ɮɢɪɦɵ ȺɈ ȼɈ «ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ» [16].  
Ɍɚɤ ɤɚɤ ɄɊɍɗ ɢɦɟɟɬ ɦɨɞɭɥɶɧɭɸ ɤɨɧɫɬɪɭɤɰɢɸ ɢ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɡɚɜɨɞɫɤɨɦ 

ɢɫɩɨɥɧɟɧɢɢ, ɬɨ ɢ ɨɫɬɚɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ (ɢɡɦɟɪɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, ɡɚɡɟɦɥɹɸɳɢɟ ɧɨɠɢ ɢ ɬɚɤ ɞɚɥɟɟ) ɩɪɨɯɨɞɢ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ ɢ 
ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ. Ɋɚɫɱɟɬɵ ɞɥɹ ɄɊɍɗ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.9, ɚ ɜ ɬɚɛɥɢɰɭ 
4.10 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɪɢɛɨɪɵ, ɤɨɬɨɪɵɟ ɧɚɦɟɬɢɥɢ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɰɟɩɹɯ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. 

Ɍɚɛɥɢɰɚ 4.9. – ɜɵɛɨɪ ɄɊɍɗ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 

Ɋɚɫɱёɬɧɵɟ 
ɞɚɧɧɵɟ 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɵɤɥɸɱɚɬɟɥɶ ɮɢɪɦɵ ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ əȽȽ-

220 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ/ɡɚɡɟɦɥɢɬɟɥɶ 

Uɫɟɬɢ ɧɨɦ = 220 ɤȼ Uɫɟɬɢ ɧɨɦ = 253 ɤȼ Uɧɨɦ = 253 ɤȼ 
Iɪɚɛ ɭɬɹɠ= 415 Ⱥ Iɧɨɦ = 3150 Ⱥ Iɧɨɦ = 3150 Ⱥ 
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Ɍɚɛɥɢɰɚ 4.10 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 
ɧɚ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ABB ANR144-230 Ethernet M-bus 0,5 0,2 

 
ɇɚɦɟɬɢɦ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɰɟɩɹɯ Ɋɍɋɇ ɷɥɟɝɚɡɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ 

ɮɢɪɦɵ ABB ELK – 14 –CN, ɞɥɹ ɤɨɬɨɪɵɯ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 0,5 ɫɨɫɬɚɜɥɹɟɬ: S2ɧɨɦ = 40 ȼ∙Ⱥ, Iɧɨɦ2 = 5 Ⱥ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ S2ɧɨɦ > S2Σ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɪɚɛɨɬɚɟɬ ɜ ɡɚɞɚɧɧɨɦ ɤɥɚɫɫɟ 
ɬɨɱɧɨɫɬɢ. Ɂɚɜɨɞ ɢɡɝɨɬɨɜɢɬɟɥɶ ɧɟ ɭɤɚɡɚɥ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɜ 
ɩɚɫɩɨɪɬɟ ɩɪɢɛɨɪɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɢɪɦɚ ɝɚɪɚɧɬɢɪɭɟɬ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ 
ɜɵɛɪɚɧɧɨɝɨ ɌɌ. ɉɪɨɜɟɪɢɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɩɨ ɞɪɭɝɢɦ 
ɭɫɥɨɜɢɹɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɜ ɬɚɛɥɢɰɟ 4.11. 

 
Ɍɚɛɥɢɰɚ 4.11 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɜ ɰɟɩɹɯ ɥɢɧɢɢ 220 ɤȼ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ 

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

Iɪɚɛ.ɦɚɯ < Iɧɨɦ Iɪɚɛ.ɦɚɯ = 479 A Iɧɨɦ = 3150 A 

S2 < S2ɧɨɦ S2 = 0,2 ȼȺ S2ɧɨɦ = 40 ȼȺ 

 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɩɪɨɯɨɞɢɬ ɩɨ ɜɫɟɦ ɩɚɪɚɦɟɬɪɚɦ. 
 
ȼ ɫɨɫɬɚɜ ɹɱɟɣɤɢ ɄɊɍɗ ELK-14 ɜɯɨɞɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ELK-

14 PI3,  ɞɥɹ ɤɨɬɨɪɨɝɨ ɧɨɦɢɧɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 
0,5 ɫɨɫɬɚɜɥɹɟɬ S2ɧɨɦ = 100 ȼ∙Ⱥ.  

ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɝɥɚɫɨɜɚɧɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 
ɜɵɤɥɸɱɚɬɟɥɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ ɫɨɫɬɚɜɟ ɷɬɨɣ ɹɱɟɣɤɢ, ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɧɟ 
ɬɪɟɛɭɟɬɫɹ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɟ ɭɫɥɨɜɢɟ S2ɧɨɦ > S2Σ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɪɚɛɨɬɚɟɬ ɜ ɡɚɞɚɧɧɨɦ 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.9 

Ɋɚɫɱёɬɧɵɟ 
ɞɚɧɧɵɟ 

Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɜɵɤɥɸɱɚɬɟɥɶ ɮɢɪɦɵ ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ əȽȽ-

220 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ/ɡɚɡɟɦɥɢɬɟɥɶ 

Iɩɨ = 14,08 ɤȺ Iɩɪ.ɫɤɜ. = 50 ɤȺ Iɩɪ.ɫɤɜ. = 50 ɤȺ 
iɭɞ = 38,57 ɤȺ iɩɪ.ɫɤɜ. = 135 ɤȺ iɩɪ.ɫɤɜ. = 135 ɤȺ 

Bk=(tɪɡ+tɨɬɤɥ) ∙Iɩ0= 
=17,87 ɤȺ2∙ ɫ 

I2
ɬɟɪɦ∙tɬɟɪɦ=7500 ɤȺ2∙ ɫ 7500 ɤȺ2∙ ɫ 
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ɤɥɚɫɫɟ ɬɨɱɧɨɫɬɢ. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 4.12. 

 
Ɍɚɛɥɢɰɚ 4.12 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɜ ɰɟɩɢ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ 220 ɤȼ 253 ɤȼ ܵଶ < ܵଶːˑˏ 0,2 ȼȺ 300 ȼȺ 

 
ȼ ɞɚɧɧɨɦ ɤɭɪɫɨɜɨɦ ɩɪɨɟɤɬɟ Ɉɉɇ ɛɵɥɢ ɜɵɛɪɚɧɵ ɭɩɪɨɳɟɧɧɨ, ɬɨɥɶɤɨ ɩɨ 

ɩɚɪɚɦɟɬɪɭ ɧɚɩɪɹɠɟɧɢɹ. ȼɵɛɪɚɧɵ Ɉɉɇ ɨɬ ɩɪɨɢɡɜɨɞɢɬɟɥɹ Ⱥȼȼ. 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ Ɋɍ ȼɇ, 

ɭɫɬɚɧɨɜɥɟɧɵ Ɉɉɇ – 220 ɍɏɅ1 ɢ Ɉɉɇ  – 13,8 ɍɏɅ1 ɫɨ ɫɬɨɪɨɧɵ ɜɵɫɲɟɝɨ ɢ 
ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
4.7.3 ȼɵɛɨɪ ɚɩɩɚɪɚɬɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
 
ȼɵɛɨɪ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ 

13,8 ɤȼ 
ɇɚ ɪɵɧɤɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɟɫɤɨɥɶɤɨ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɝɟɧɟɪɚɬɨɪɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ, ɨɛɪɚɬɢɦɫɹ ɤ ɜɵɤɥɸɱɚɬɟɥɹɦ ɦɚɪɤɢ HECS ɮɢɪɦɵ ABB.  
ȼɨ-ɩɟɪɜɵɯ, ɮɢɪɦɚ ɢɦɟɟɬ ɛɨɥɶɲɨɣ ɨɩɵɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɭɫɬɚɧɨɜɤɢ 

ɩɨɞɨɛɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 ȼɨ-ɜɬɨɪɵɯ, ɨɧɨ ɨɬɜɟɱɚɟɬ ɧɟ ɬɨɥɶɤɨ ɫɨɜɪɟɦɟɧɧɵɦ ɪɨɫɫɢɣɫɤɢɦ, ɧɨ ɢ 

ɟɜɪɨɩɟɣɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. 
 ȼ-ɬɪɟɬɶɢɯ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɤɨɦɩɚɤɬɧɨɟ ɢ  ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɟ. 
 ɋɟɪɶɟɡɧɵɦ ɧɟɞɨɫɬɚɬɤɨɦ ɹɜɥɹɟɬɫɹ ɰɟɧɚ, ɧɨ ɜ ɫɜɹɡɢ ɫ ɜɚɠɧɨɫɬɶɸ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɛɭɞɟɬ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɧɟ ɷɤɨɧɨɦɢɬɶ ɧɚ 
ɤɚɱɟɫɬɜɟ. 

ȼɵɛɢɪɚɟɦ ɞɥɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɢɫɨɟɞɢɧёɧɧɵɯ ɤ Ɋɍ ȼɇ ɝɟɧɟɪɚɬɨɪɧɵɣ 
ɤɨɦɩɥɟɤɫ HECS – 100R. ȿɝɨ ɩɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ ɬɚɛɥɢɰɟ 4.13, ɚ ɫɯɟɦɚ ɧɚ ɪɢɫɭɧɤɟ 4.5. 

 
Ɍɚɛɥɢɰɚ 4.13 – ɉɚɪɚɦɟɬɪɵ  ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ 
Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ 

Ⱥȼȼ 
HECS-130XLp 

ȼ ɫɨɫɬɚɜ ɜɵɛɪɚɧɧɨɝɨ 
ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 
ɜɯɨɞɢɬ ɪɚɡɴɟɞɢɧɢɬɟɥɶ. ɉɚɪɚɦɟɬɪɵ 
ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɫɨɝɥɚɫɨɜɚɧɵ ɫ 
ɩɚɪɚɦɟɬɪɚɦɢ ɜɵɤɥɸɱɚɬɟɥɹ 
ɡɚɜɨɞɨɦ ɢɡɝɨɬɨɜɢɬɟɥɟɦ.  

Ⱦɨɩɨɥɧ. ɩɪɨɜɟɪɤɚ ɧɟ 
ɬɪɟɛɭɟɬɫɹ (iɩɪ.ɫɤɜ. = 220 ɤȺ). 

Uɫɟɬɢ ɧɨɦ = 13,8 ɤȼ Uɧɨɦ < 25,3 ɤȼ 
Iɪɚɛ max = 5007 Ⱥ Iɧɨɦ = 18000 Ⱥ 
Iɩɨ = 128,57 ɤȺ Iɩɪ.ɫɤɜ. = 130 ɤȺ 
iɭɞ = 227,15 ɤȺ iɩɪ.ɫɤɜ. = 360 ɤȺ 

Bk=1787,75 ɤȺ2∙ ɫ 50700 ɤȺ2∙ ɫ 
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Ɋɢɫ. 4.5 ɋɯɟɦɚ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ 

 
ȼ ɬɚɛɥɢɰɭ 4.14 ɫɜɟɞɟɧɵ ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɫɟɬɢ ɧɢɡɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ, ɚ ɬɚɤɠɟ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ. 
 

Ɍɚɛɥɢɰɚ 4.14 – ɩɚɪɚɦɟɬɪɵ ɚɧɚɥɢɡɚɬɨɪɚ ɢ ɫɢɧɯɪɨɧɢɡɚɬɨɪɚ ɫɟɬɢ ɧɢɡɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɢɛɨɪɚ 

Ɍɢɩ ɩɪɢɛɨɪɚ 
ɂɧɬɟɪɮɟɣɫ 

ɩɪɢɛɨɪɚ 
Ʉɥɚɫɫ 

ɬɨɱɧɨɫɬɢ 
ɉɨɬɪɟɛɥɹɟɦɚɹ 

ɦɨɳɧɨɫɬɶ (ȼ·Ⱥ) 
ɜ ɰɟɩɢ ɫɬɚɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ABB ANR144-230 Ethernet M-bus 0,5 0,2 
ɜ ɰɟɩɢ ɪɨɬɨɪɚ 

Ⱥɧɚɥɢɡɚɬɨɪ ɫɟɬɢ ABB ANR144-230 Ethernet M-bus 0,5 0,2 
ɋɢɧɯɪɨɧɢɡɚɬɨɪ ABB SynchroTact5 Ethernet M-bus 0,5 35 

- - ∑ = 35,4 ȼ·Ⱥ 

 
ɉɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɧɚɩɪɹɠɟɧɢɹ TJC6-20, ɜɫɬɪɨɟɧɧɵɟ ɜ ɜɵɤɥɸɱɚɬɟɥɶ ɇȿɋS-100R, ɞɥɹ ɤɨɬɨɪɵɯ 
ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 0,5 ɫɨɫɬɚɜɥɹɟɬ: S2ɧɨɦ 
= 50 ȼ∙Ⱥ. 

ɇɨɦɢɧɚɥɶɧɨɟ ɜɬɨɪɢɱɧɨɟ ɧɚɩɪɹɠɟɧɢɹ – 100 ȼ. 
ɇɚɦɟɬɢɦ ɤ ɭɫɬɚɧɨɜɤɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ TKQ-

940C-20, ɜɫɬɪɨɟɧɧɵɟ ɜ ɜɵɤɥɸɱɚɬɟɥɶ HECS-100R, ɞɥɹ ɤɨɬɨɪɵɯ ɧɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɤɥɚɫɫɭ ɬɨɱɧɨɫɬɢ 0,5, ɫɨɫɬɚɜɥɹɟɬ: S2ɧɨɦ = 40 ȼ∙Ⱥ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ – 5Ⱥ. 
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ɉɪɨɜɟɪɢɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ 
ɩɨ ɞɪɭɝɢɦ ɭɫɥɨɜɢɹɦ (Ɍɚɛɥɢɰɵ 4.15, 4.16). Ⱦɨɩɨɥɧɢɬɟɥɶɧɚɹ ɩɪɨɜɟɪɤɚ ɧɚ 
ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɧɟ ɬɪɟɛɭɟɬɫɹ. 

 
Ɍɚɛɥɢɰɚ 4.15 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ ɌɌ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ 13,8 ɤȼ 25,3 ɤȼ ˓ܫ ˃˄.ˏ˃˘ < ːܫ ˑˏ 5,007 ɤȺ 13 ɤȺ 
S2 < S2ɧɨɦ S2 = 0.4 ȼȺ S2ɧɨɦ = 40 ȼȺ 

 
Ɍɚɛɥɢɰɚ 4.16 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ 

ɉɚɪɚɦɟɬɪɵ Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ Ⱦɚɧɧɵɟ Ɍɇ ɩɨ ɤɚɬɚɥɨɝɭ ˔ܷˈ˕ˋ < ܷːˑˏ 13,8 ɤȼ 25,3 ɤȼ SଶΣ ൑ Sଶːˑˏ. 35,4 ȼȺ 75 ȼȺ 

 
4.8 ɋɯɟɦɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 

ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 
ȼ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɦɨɝɭɬ ɩɪɢɧɢɦɚɬɶɫɹ: 
1) Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ. 
2) Ⱦɢɡɟɥɶ - ɝɟɧɟɪɚɬɨɪ. 
3) ɉɨɞɫɬɚɧɰɢɹ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ, ɢɦɟɸɳɚɹ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɊɭɫȽɢɞɪɨ ɨɬ 2 ɫɟɧɬɹɛɪɹ 2011 

ɝɨɞɚ, ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɵɩɨɥɧɹɬɫɹ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 
ɲɢɧ. 

ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɇɢɧɷɧɟɪɝɨ ɊɎ ɨɬ 30.06.2003 N 285 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ 
ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ», ɫɟɤɰɢɨɧɢɪɨɜɚɧɢɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ 
ɜɵɩɨɥɧɹɬɶ ɞɜɭɦɹ ɜɵɤɥɸɱɚɬɟɥɹɦɢ  

ɋɯɟɦɚ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɟɥɢɬɫɹ ɧɚ ɫɯɟɦɭ 
ɚɝɪɟɝɚɬɧɵɯ ɧɭɠɞ ɢ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɯ ɧɭɠɞ. ɋɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɸɬɫɹ 
ɩɨɬɪɟɛɧɨɫɬɶɸ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɥɹ ɩɪɢɜɟɞɟɧɢɹ ɜ ɞɟɣɫɬɜɢɟ ɫɢɫɬɟɦ ɢ 
ɦɟɯɚɧɢɡɦɨɜ, ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɯ ɧɚ ɜɫёɦ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɭɡɥɟ, ɱɬɨɛɵ 
ɨɛɟɫɩɟɱɢɬɶ ɟɝɨ ɛɟɫɩɟɪɟɛɨɣɧɭɸ ɪɚɛɨɬɭ.                                              

ȼɵɫɲɟɣ ɤɚɬɟɝɨɪɢɟɣ ɋɇ ɹɜɥɹɸɬɫɹ ɚɝɪɟɝɚɬɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ (Ɇɇɍ 
ɝɢɞɪɨɬɭɪɛɢɧ, ɫɢɫɬɟɦɚ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ, ɨɯɥɚɠɞɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɚɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɫɢɫɬɟɦɚ ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɟɫɥɢ ɨɧɚ ɧɟ ɫɚɦɨɬɟɱɧɚɹ). Ʉ ɨɛɳɟɫɬɚɧɰɢɨɧɧɵɦ ɫɨɛɫɬɜɟɧɧɵɦ 
ɧɭɠɞɚɦ ɨɬɧɨɫɹɬɫɹ ɜɫɟ ɞɪɭɝɢɟ ɩɨɬɪɟɛɢɬɟɥɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɬɨɬ ɢɥɢ ɢɧɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɢ ɪɚɛɨɬɟ Ƚɗɋ (ɨɫɜɟɳɟɧɢɟ, ɦɚɫɥɹɧɨɟ ɯɨɡɹɣɫɬɜɨ, 
ɩɧɟɜɦɚɬɢɱɟɫɤɨɟ ɯɨɡɹɣɫɬɜɨ, ɜɟɧɬɢɥɹɰɢɨɧɧɵɟ ɭɫɬɚɧɨɜɤɢ, ɪɚɡɧɨɝɨ ɪɨɞɚ 
ɝɪɭɡɨɩɨɞɴёɦɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɫɢɫɬɟɦɚ ɨɫɭɲɟɧɢɹ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɪɟɦɨɧɬɧɵɟ 
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ɦɚɫɬɟɪɫɤɢɟ ɢ ɞɪ.). Ɉɛɳɟɫɬɚɧɰɢɨɧɧɵɟ ɋɇ ɦɨɝɭɬ ɩɢɬɚɬɶɫɹ ɨɬ ɜɧɟɲɧɟɣ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ. 

ɇɚ ɜɪɟɦɹ ɨɫɬɚɧɨɜɤɢ ɜɫɟɯ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɩɢɬɚɧɢɟ ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɋɇ ɨɬ ɨɞɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ; ɜ ɤɚɱɟɫɬɜɟ 
ɜɬɨɪɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɸɬɫɹ ɨɫɬɚɧɨɜɥɟɧɧɵɟ 
ɝɢɞɪɨɚɝɪɟɝɚɬɵ, ɩɪɢ ɡɚɩɭɫɤɟ ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɨɞɚɱɚ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɋɇ. 
ɉɪɢ ɷɬɨɦ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɩɭɫɤɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɬɢ ɋɇ. 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɛɥɨɱɧɚɹ ɫɯɟɦɚ, ɩɨɷɬɨɦɭ ɩɢɬɚɧɢɟ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɭɬɟɦ ɭɫɬɪɨɣɫɬɜɚ ɨɬɜɟɬɜɥɟɧɢɣ ɨɬ 
ɛɥɨɤɚ, ɫ ɭɫɬɚɧɨɜɤɨɣ ɜ ɰɟɩɹɯ ɷɬɢɯ ɨɬɜɟɬɜɥɟɧɢɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɋɇ.  
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5 Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɫɨɝɥɚɫɧɨ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ: 

• 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: 
• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
• ɍɫɬɪɨɣɫɬɜɨ ɜɵɛɨɪɚ ɩɨɜɪɟɠɞɟɧɧɨɣ ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɯɜɚɬɵɜɚɸɳɟɟ 

ɨɛɦɨɬɤɭ ȼɇ (Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ); 
• Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ 

ɫɟɬɢ 220 ɤȼ; 
• Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
• Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 15,75 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
• Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
• Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
• Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
• Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
• Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
• Ɂɚɳɢɬɚ ɨɬ ɩɨɬɟɪɢ ɨɯɥɚɠɞɟɧɢɹ 
• Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɟɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
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ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
- Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
• ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ-ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
- Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
• 3-ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
• ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

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

(ɌɇɁɇɉ); 
• ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
 
5.2 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 
 
ɍɱɢɬɵɜɚɹ ɧɟɨɫɩɨɪɢɦɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ ɰɢɮɪɨɜɨɣ ɬɟɯɧɢɤɢ – ɜɵɫɨɤɨɟ 

ɤɚɱɟɫɬɜɨ, ɧɚɞɟɠɧɨɫɬɶ ɫɪɚɛɚɬɵɜɚɧɢɹ, ɭɩɪɨɳɟɧɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ, ɭɦɟɧɶɲɟɧɢɟ 
ɜɪɟɦɟɧɢ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ, ɝɢɛɤɨɫɬɶ ɮɭɧɤɰɢɣ, ɩɨɫɬɨɹɧɧɨɟ ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɟ, 
ɜɧɟɞɪɟɧɢɟ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɧɚ 
ɷɥɟɦɟɧɬɚɯ ɂɞɷɪɫɤɨɣ Ƚɗɋ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɨɜɦɟɫɬɧɨ ɫ ȺɋɍɌɉ ɨɛɟɫɩɟɱɢɬ ɜ ɞɨɫɬɚɬɨɱɧɨɣ 
ɫɬɟɩɟɧɢ ɛɟɡɚɜɚɪɢɣɧɭɸ ɪɚɛɨɬɭ ɫɬɚɧɰɢɢ. 

Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 
ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ-
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «Ȼɪɟɫɥɟɪ». 

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ.   

ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɩɪɨɞɨɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɜ ɲɤɚɮɚɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ ɮɢɪɦɵ «Ȼɪɟɫɥɟɪ». 

 
5.3 Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ 
 
5.3.1 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ሺܫʠʟ < Ͳ,ʹ ∙  ʜሻ ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

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

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ: Iɧɨɦ=5007 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͸ͲͲͲ/ͷ ʏ 
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1) Ɍɨɤ ɧɟɛɚɥɚɧɫɚ: 
 Iʜʐሺʙሻ = Kʝʓʜ · fi · Iʜ = Ͳ,ͷ · Ͳ,ͳ · Iʜ = Ͳ,Ͳͷ · Iʜ,                                            ሺͷ.ͳሻ 

 
ɝɞɟ Kʝʓʜ = Ͳ,ͷ- ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɌɌ; fi = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɌɌ; 

 Iʜʐ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ͷͲͲ͹ = ʹͷͲʏ 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 I˔˓ ଴ ൒ Kʜ · Iʜʐሺʜሻ = ʹ ∙ Ͳ,Ͳͷ ∙ Iʜ = Ͳ,ͳ ∙ Iʜ.                                                       ሺͷ.ʹሻ 
 
ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ: 
 I˔˓ ଴ = Ͳ,ͳͷ · Iʜ,                                                                                                         ሺͷ.͵ሻ 
 
2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ Kʡ 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ: 
 Iʜʐሺʙʖሻ = Kʏʞ · fi · Kʝʓʜ · Iʛʏʙʠ = Ͳ,ͷ · Ͳ,ͳ · Iʛʏʙʠ = Ͳ,Ͳͷ · Iʜ,                   ሺͷ.Ͷሻ 

 
ɝɞɟ ɄȺɉ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  

fi  = 0,1- ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 
Ʉɨɞɧ = 0,5 - ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5-

ɞɥɹ ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); 
Iɦɚɤɫ - ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 

ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 

 Iʛʏʙʠ = ܧ ′′ௗݔ′̂′ · Iʜ = ͳ,ͳ͵Ͳ,ʹ͸ · ͷͲͲ͹ = ʹͳ,͹͸ͳ ˍʏ,                                                   ሺͷ.ͷሻ 
 Iʜʐሺʙʖሻ = ʹ · Ͳ,ͷ · Ͳ,ͳ · ʹͳ,͹͸ͳ = ʹͳ͹͸ ʏ, 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > Iʜʐሺʙʖሻ ∙ ʙʜIʡ                                                                                                       ሺͷ.͸ሻ 

 
ɝɞɟ Ʉɇ = 2 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  

Iɬ - ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 
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ʙ˕ = ʹͳ͹͸ ∙ ʹͳʹͺͷ͹ = Ͳ,͵Ͷ 

 
         ɉɪɢɧɢɦɚɟɬɫɹ ɭɫɬɚɜɤɚ Ʉɬ=0,35. 

 
2) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ (ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ 

ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ʠʟʙʡ∗ܫ = Ͳ,ʹͷͲ,͵ͷ = Ͳ,͹ͳ.                                                                                      ሺͷ.͹ሻ 
 
3) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
 ʑ ൒  Iʠʟʙ˕ = Ͳ,ʹͷͲ,͵ͷ = Ͳ,͹ͳ.                                                                                          ሺͷ.ͺሻ 
 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ. 
 

 

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. 
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5.3.2 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 
(UO) 

 
Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 

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

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

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

 U଴ = ͳ͵ ∙ ܷʜʝʛ ʑʜ √͵ = ͳ͵⁄ · ʹͶʹ√͵ = Ͷ͸,ͷ͹ ˍʑ,                                                    ሺͷ.ͻሻ 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܷ଴ ˠˎ.˔˕. ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ: 
 ܷ଴ ˠˎ.˔˕. = ݇ ∙ ܷ଴ ∙ ଴ሻߤሺ˕ܥ଴ሻߤሺ˕ܥ + ܥ ,                                                                          ሺͷ.ͳͲሻ 

 
ɝɞɟ k – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ  ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦ ɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; ܥ˕ሺߤ଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨ ɩɚɫɩɨɪɬɭ   ܥ˕ሺߤ଴ሻ =0,009 ɦɤɎ/ɮɚɡɭ; ܥ - ɫɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ܥ  = ʡܥ + ʒܥ + Шܥ + ʜʔʠሺʡሻܥ +  ʜʔʠሺʒሻ,                                                          ሺͷ.ͳͳሻܥ

 
ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2. 

ܥ  = Ͳ,ͲͲ͹͵ + Ͳ,͸Ͷ + Ͳ,ͲͲͺ + Ͳ,ʹ͸ + Ͳ,ͳ͵ = ͳ,ͲͶͷ ˏˍʣ˗˃ˊ˖. 
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 ܷ଴ ˠˎ.˔˕. = Ͳ,ͷ ∙ ʹʹͳ͵Ͳ ∙ Ͳ,ͲͲͻͲ,ͲͲͻ + ͳ,ͲͶͷ = ͳͻͺ,͹ͺ ʑ. 
 

 
Ɋɢɫɭɧɨɤ 5.2 - ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, 

ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: ܥʒ  - ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ, ɩɨ 

ɞɚɧɧɵɦ ɡɚɜɨɞɚ ɪɚɜɧɨ 0,64 ɦɤɎ/ɮɚɡɭ; ܥʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ ɩɨ 
ɞɚɧɧɵɦ ɡɚɜɨɞɚ 0,00733 ɦɤɎ/ɮɚɡɭ; ܥШ -  ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ, ɩɪɢɧɢɦɚɟɦ 0,008 

ɦɤɎ/ɮɚɡɭ; ܥʜʔʠሺʡሻ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɇȿɋS-
80 ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 0,26 ɦɤɎ/ɮɚɡɭ; ܥʜʔʠሺʒሻ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɜɵɤɥɸɱɚɬɟɥɹ 15,75 ɤȼ ɫɨ 

ɫɬɨɪɨɧɵ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɚɫɩɨɪɬɧɵɦ ɞɚɧɧɵɦ 0,13 ɦɤɎ/ɮɚɡɭ 
 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɸ: 
 

˔ܷ˓ ൒ ʙːʙ˅ ∙ ͵̞݊ː ∙ ܷ଴ ˠˎ.˔˕. = ͳ,ͷͲ,ͻͷ ∙ ͵ͳ͵,ͺ√͵ ∙ Ͳ,ͳ͵ ∙ ͳͻͺ = ͵,ͻͶ ʑ,                          ሺͷ.ͳʹሻ 
 

ɝɞɟ ʙː=1,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊˕ː – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙ˅ =0,95 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷ ɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% 
ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
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Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

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

 ʤ = ͳʙ˕ + ʹ                                                                                                              ሺͷ.ͳ͵ሻ 

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

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

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

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ (U2>) ɜɵɛɢɪɚɟɬɫɹ: 

 U˔˓૛ = ͳ,Ͷ · Uːnʡʜ = ͳ,Ͷ · ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳͶͲ ʑ;                                                        ሺͷ.ͳͶሻ 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ȼɬɨɪɨɣ ɨɪɝɚɧ ሺUͳ >ሻ ɫ ɭɫɬɚɜɤɨɣ ɩɪɢ 
ɯɨɥɨɫɬɨɦ ɯɨɞɟ ɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ: 

 U˔˓૚ = ͳ,ʹ · Uːnʡʜ = ͳ,ʹ · ͳ͵ͺͲͲͳ͵ͺͲͲ/ͳͲͲ = ͳʹͲ ʑ.                                                         ሺͷ.ͳͷሻ 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ 

ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɪɚɜɧɨɣ Ͳ,Ͳͻ · Iː. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.4 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ (𝐈૛) 

 
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. 
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Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧሺIଶ ˔ˋˆːሻ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ Iଶɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (t=9 c, 

ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ) 
ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: 
 I∗ଶ ˔ˋˆː = Ͳ,Ͳ͹, 
 Iଶ ˔ˋˆː = Ͳ,Ͳ͹ · Iː.                                                                                                   ሺͷ.ͳ͸ሻ 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺIଶ ˒˖˔ˍሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɟ ɡɧɚɱɟɧɢɹ I∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

 
 tma୶ = ͸ͲͲ c. 
 I∗ଶ = √ʏt = √ ʹͲ͸ͲͲ = Ͳ,ͳͺ.                                                                                  ሺͷ.ͳ͹ሻ 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
 Iଶ ˒˖˔ˍ = I∗ଶ ʙː = Ͳ,ͳͺͳ,ʹ = Ͳ,ͳͷ.                                                               ሺͷ.ͳͺሻ 
 Iଶ ˒˖˔ˍ = Ͳ,ͳͷ · Iː.                                                                                                   ሺͷ.ͳͻሻ 
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ: 
 tˇˑ˒ = ʹͲͲ,ͳͷଶ = ͺͺͲ c. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ ɫɨɩɪɨɜɨɠɞɚɸɳɢɦɢɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ Iଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɬɨɤɚ: 

 t˔˓ = ଶ଴I∗మ మ ;                                                                                                                 ሺͷ.ʹͲሻ  
 ʏʗʝ = ʹͲ = I∗ଶ ଶ · t˔˓.                                                                                           ሺͷ.ʹͳሻ  

 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.1. 
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Ɍɚɛɥɢɰɚ 5.1 – Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ ɨɛɪɚɬɧɨɣ 

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 20 55 80 125 220 500 
 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 

 
Ɋɢɫɭɧɨɤ 5.3 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
ȼɪɟɦɹ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ tˏˋː = ʹͲ ˔,  

 tˏ˃˘ = ͸ͲͲ ˔. 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢሺIଶ ʝʡʠሻ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 

ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɜɟɥɢɱɟɧɢɟ ɬɨɤɚ I∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ 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 

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢIଶ . 

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

ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɲɢɧɚɯ 220 ɤȼ: Iଶc.ʖ ൑ IమሺమሻK˚ = ଵଵ,ଷ·(୶d′′+୶మ+ଶ∗୶˕൯ = ଵଵ,ଷ·ሺ଴,ଶ଺+଴,ଷ+ଶ∙଴,ଶଷሻ =Ͳ,͹ͺ ˑ. ˈ                                                                                                                                 ሺͷ.ʹʹሻ  
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ɝɞɟ ݔௗ′′ - ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ;  ݔʒ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ;  ݔʡ - ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

 
ɛ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 

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

.ଶʠ.ʖܫ  ൑ ூˏ ˋː˅௄ː˚                                                                                                                ሺͷ.ʹ͵ሻ  

ܫˏ  ˋː∗∑ = ܫ̱ ˊሺଶሻ = ா∑ˆଶ∙ሺ௫∑ˆ+௫ˎሻ + ா𝑐ଶ∙ሺ௫𝑐+ ೣˎሺ೙−భሻሻ                                                                  ሺͷ.ʹͶሻ  

ܫˏ  ˋː∗∑ = ܫ̱ ˊሺଶሻ = ଵ,ଵଷଶ∙ሺ଴,଴ଷହ+଴,଴ଷସሻ + ଵଶ∙ሺ଴,ହଷ+బ,బయరሺఱ−భሻሻ = ͻ,ͳʹ  

ܫˏ  ˋː.ː∗ = ூˏ ˋː∗∑𝑁ˆˈː+𝑁ˎˋː = Ͳ,ͺ͵                                                                                      ሺͷ.ʹͷሻ  

ܫˏ  ˋː˅ː = ܫˏ ˋː∗ ∙ ܫ˅ ː,˄.                                                                                                   ሺͷ.ʹ͸ሻ  
ܫˏ  ˋː˅ː = Ͳ,ͺ͵ ∙ ଼଴√ଷ∗ଶଷ଴ = ͳ͸͸,͹ ʏ  

 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
ˊଶ̝ܫ  ൑ ଶ∙ூˏ ˋː˅ː ∙ʙ˕√యଵ,ଷ ;                                                                                                           ሺͷ.ʹ͹ሻ  
ˊଶ̝ܫ ൑ ଶ∗ଵ଺଺,଻∗ మమబభయ,8√యଵ,ଷ = ʹ͵͸Ͳʏ.  
 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ 
ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.3.5 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ (I1) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

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

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

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 Iଵ˔ˋˆː = ʙʜ ∙ Iʜʙʑ = ͳ,Ͳͷ ∙ IʜͲ,ͻͺ = ͳ,Ͳ͹Iʜ = ͳ,Ͳ͹ ∙ ͷͲͲ͹ = ͷ͵ͷ͹ʏ,                ሺͷ.ʹͺሻ 

 
ɝɞɟ Ʉɇ=1,05 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ, 

Ʉȼ=0,98 – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ t=9,0 ɫ. 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 

ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
 Iଵ˒˖˔ˍ = ͳ,ͳ ∙ Iʜͳ,Ͳ = ͳ,ͳIʜ = ͳ,ͳ ∙ ͷͲͲ͹ = ͷͷͲ͹ʏ.                                          ሺͷ.ʹͻሻ 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
 

Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 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 ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
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Ɋɢɫɭɧɨɤ 5.4 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ 

 
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: Iଵˑ˕˔ = ͳ,ʹ ∙ IːˑˏͲ,ͻͺ = ͳ,ʹʹͶ ∙ Iːˑˏ                                                                         ሺͷ.͵Ͳሻ 
 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ UȽ<. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
 Uʠʟ = Ͳ,͸ͺ ∙ Uːˑˏʙʑ ∙ nʡ = Ͳ,͸ͺ ∙ ͳ͵ͺͲͲͳ,Ͳ͵ ∙ ͳ͵ͺͲͲ/ͳͲͲ = ͸͸ʑ.                                            ሺͷ.͵ͳሻ 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

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

5.3.6 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺ𝒁૚ <ሻ, ሺ𝒁૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

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

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

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

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ɜɥ 220 ɤȼ ɂɞɷɪɫɤɚɹ Ƚɗɋ – 
ɋɟɥɟɧɝɚ: 

 ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + Ͳ,ͺܭʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͸ͷ,ͷͻ + Ͳ,Ͷͅ ∙ ͳͷ,ʹ = ͷͷ,ͷ ʝˏ,               ሺͷ.͵ʹሻ 

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

 ܼʡ = Ͳ,ͳͶ ∙ ʹͶʹͳʹͷ ଶ = ͸ͷ,ͷͻ ʝˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 ܼଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͶͲ ∙ ͻ͸,͹ʹͶʹ + Ͳ,Ͷͅ ∙ ͻ͸,͹ͳͳͷଶ ∙ ͳͷ,ʹ = Ͳ,Ͳ͹, 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,Ͳ͹ ∙ ͳ,ͻ͹ = Ͳ,ͳͶ ʝˏ,                                                        ሺͷ.͵͵ሻ 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵଷ,଼మଽ଺,଻ = ͳ,ͻ͹. 
 
ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɛɭɞɟɬ ɪɚɜɧɚ: 
 ܼଵ஼ଷ = ܼଵ ∙ ݊ʡ݊ʜ = Ͳ,ͳͶ ∙ ͸ͲͲͲͷͳ͵,ͺͲ,ͳ = ͳ,ʹ ʝˏ.                                                         ሺͷ.͵Ͷሻ 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ ʝˏ. 
1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 

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

2) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
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ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ܷʜʝʛ√͵ ∙ ʜʏʒʟܫ = ͳ͵,ͺ ∙ ͳͲଷ√͵ ∙ ͷͲͲ͹ = ͳ,ͷͻ ʝˏ,                                                   ሺͷ.͵ͷሻ 
 

ɝɞɟ ܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ): 

ʣܫ  = ʹ ∙ .ʑ.ʤ.ʤܫʑ.ʜʝʛܫ − Ͳ,ͻͷݔௗ = ʹ ∙ ͳͷͲͲ͹ͷͲ − Ͳ,ͻͷͳ,Ͷ = ʹ,ʹ,                                           ሺͷ.͵͸ሻ 
 

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

 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.ʣ = Ͳ,ͻͷ ∙ ܷʜܫʣ = Ͳ,ͻͷ ∙ ͳʹ,ʹ = Ͳ,Ͷ͵ ˑ. ˈ. ,                                                   ሺͷ.͵͹ሻ 
𝜑 ʜʏʒʟ.ʣݏ݋ܿ  = 𝜑ʜͲ,ͻͷݏ݋ܿ ∙ ʣܫ = Ͳ,ͺͷͲ,ͻͷ ∙ ͵,Ͳͺ = Ͳ,Ͷͳ,                                               ሺͷ.͵ͺሻ 
 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ ≈ ͸͸°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼ஼ ʖூூ = ܼʜʏʒʟ.ʣʙʜ = Ͳ,Ͷ͵ͳ,ͳ = Ͳ,͵ͻ ˑ. ˈ. ,                                                                ሺͷ.͵ͻሻ 
 ܼ஼ ʖூூ = ܼூூ ˑ.ˈ. ∙ ܼʐ = Ͳ,͵ͻ ∙ ͳ͵,ͺଶͻ͸,͹ = Ͳ,͹͹ ʝˏ.                                               ሺͷ.ͶͲሻ 
 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɪɟɥɟ ɫɨɫɬɚɜɢɬ: 
 ܼ஼ ʖூூ = ܼʠ.ʖ.ூூ ∙ ݊ʡ݊ʜ = Ͳ,͹͹ ∙ ͸ͲͲͲ/ͷͳ͵ͺͲͲ/ͳͲͲ = ͸,͸ͻ ʝˏ,                                           ሺͷ.Ͷͳሻ 
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ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = ͸,͹ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ = Ͳ,ͳ͸ ʝˏ, ܼ஼ʛଶ = Ͳ,ͺ ʝˏ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ 

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

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɩɪɢɥɨɠɟɧɢɢ 1. 

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

ɨɛɦɨɬɨɤ ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

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

.௉ ʠʗʒʜܫ  = ʙʜ ∙ ʑܭʜʝʛ.ʟܫ = ͳ,Ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ.                                   ሺͷ.Ͷʹሻܫ
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

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

.௉ ʞʢʠʙܫ  = ͳ,ʹ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ͳ,ͳ ∙  ʜʝʛ.ʟ.                                                                  ሺͷ.Ͷ͵ሻܫ
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 

ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 

 
Ɍɚɛɥɢɰɚ 5.3  – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ܫ ⁄ʜܫ  

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

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) ɞɥɢɬɟɥɶɧɨ 210 150 120 90 72 60 20 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 
ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.5. 

 

 
Ɋɢɫɭɧɨɤ 5.5 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

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

.௉ ʞʢʠʙܫ  = ʹ,ͳͷ ∙ ʜʝʛ.ʟͲ,ͻͺܫ = ʹ,ͳͻ ∙  ʜʝʛ.ʟ.                                                             ሺͷ.ͶͶሻܫ
 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ȽȽ ɢ ȼȽ. 
 

5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ-ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ - ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

ɛɵɥɨ ɜɵɛɪɚɧɨ ɤɨɦɩɥɟɤɫɧɨɟ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɨɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɟ ɞɥɹ ɡɚɳɢɬɵ, ɭɩɪɚɜɥɟɧɢɹ, ɢɡɦɟɪɟɧɢɹ ɢ ɤɨɧɬɪɨɥɹ 
ɝɟɧɟɪɚɬɨɪɨɜ ɦɚɥɨɣ ɢ ɫɪɟɞɧɟɣ ɜɟɥɢɱɢɧɵ ɬɢɩɚ «Ȼɪɟɫɥɟɪ ɒȽ 2114». 

Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɢ ɬɚɛɥɢɰɚ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɢ ȼ (ɬɚɛɥɢɰɚ ȼ.1 ɢ ɬɚɛɥɢɰɚ ȼ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ). 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ 
 

6.1 ȼɵɛɨɪ ɤɨɦɩɨɧɨɜɤɢ ɝɢɞɪɨɭɡɥɚ 
 
ɋɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɨɦɩɨɧɨɜɤɭ ɨɤɚɡɵɜɚɸɬ ɨɫɨɛɟɧɧɨɫɬɢ ɪɟɥɶɟɮɚ 

ɧɚ ɦɟɫɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ 
ɜɵɛɢɪɚɟɦ ɩɥɨɬɢɧɧɭɸ ɤɨɦɩɨɧɨɜɤɭ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ, ɜ ɫɨɫɬɚɜ ɝɢɞɪɨɭɡɥɚ ɜɯɨɞɹɬ 
ɫɥɟɞɭɸɳɢɟ ɫɨɨɪɭɠɟɧɢɹ:  

- ɛɟɬɨɧɧɚɹ ɜɨɞɨɫɛɪɨɫɧɚɹ ɩɥɨɬɢɧɚ; 
- ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ; 
- ɝɪɭɧɬɨɜɵɟ ɩɥɨɬɢɧɵ ɫɨ ɫɬɨɪɨɧɵ ɥɟɜɨɝɨ ɢ ɩɪɚɜɨɝɨ ɛɟɪɟɝɨɜ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɪɨɮɢɥɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ, 

ɫɬɚɬɢɱɟɫɤɢɦɢ ɢ ɮɢɥɶɬɪɚɰɢɨɧɧɵɦɢ ɪɚɫɱɟɬɚɦɢ. 
ȼ ɜɵɛɪɚɧɧɨɦ ɫɬɜɨɪɟ ɫɨɨɪɭɠɟɧɢɹ ɪɚɫɩɨɥɚɝɚɸɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɨɪɨɞ. Ɋɚɡɦɟɳɟɧɢɟ ɫɨɨɪɭɠɟɧɢɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɜɹɡɚɬɶ ɫ ɧɚɢɛɨɥɟɟ ɭɞɨɛɧɨɣ ɢ ɷɤɨɧɨɦɢɱɧɨɣ ɫɯɟɦɨɣ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ.  
 

Ɉɩɪɟɞɟɥɟɧɢɹ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɢ ɝɪɟɛɧɹ ɛɵɤɚ: 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɞɜɭɯ: 
 ∇ʒʐʞ = ∇ʜʞʢ + ℎ௦;                                                                                               ሺ͸.ͳሻ  
 ∇ʒʐ = ∇ʒʖʞ,                                                                                                             ሺ͸.ʹሻ  
 

ɝɞɟ ∇ʒʑ ɢ Hɫɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɪɚɫɱɟɬɚɦɢ, ɚ ∇ʒʖʞ, ɜ ɫɜɨɸ 
ɨɱɟɪɟɞɶ, ɨɩɪɟɞɟɥɹɟɬɫɹ: ∇ʒʖʞ = ∇ʜʞʢ + ℎ௦,                                                                                                ሺ͸.͵ሻ  
 
ɝɞɟ ℎ௦ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ: 
 ݀ = ∇ʢʑʐ − ∇ʓʜʝʹ ;                                                                                               ሺ͸.Ͷሻ 
 

ɝɞɟ ∇ʢʑʐ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: ∇ʜʞʢ; ∇ʓʜʝ – ɨɬɦɟɬɤɚ ɞɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ ɤɪɢɜɨɣ ɫɜɹɡɢ ɪɚɫɯɨɞɨɜ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɢ ɭɪɨɜɧɟɣ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

 ݀ = ͷ͸ͳ − ͷͳͺʹ = ʹͳ,ͷ ˏ.   
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ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௪ܸଶ ∙ ݃ܮ ∙ ሺ݀ + ∆ℎ௦௘௧ሻ ∙ cosሺߙሻ,                                                               ሺ͸.ͷሻ 
 

ɝɞɟ ௪ܸ – ɪɚɫɱёɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ ɩɪɢɦɟɦ ௪ܸ = ʹͲ ˏ/˔; ܮ – ɞɥɢɧɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, ɩɪɢɧɢɦɚɟɦ ܮ = ʹͷͲͲͲ ˏ: ݀ – ɭɫɥɨɜɧɚɹ ɪɚɫɱёɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ; ߙ – ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɝɨɫɩɨɞɫɬɜɭɸɳɢɯ ɜɟɬɪɨɜ, ɜ ɩɪɟɞɟɥɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɚ ߙ = Ͳ°; 

௪ܭ  = ʹ,ͳ ∙ ͳͲ−଺. 
 ∆ℎ௦௘௧ଵ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ʹͷͲͲͲͻ,ͺͳ ∙ ʹͳ,ͷ ∙ cosሺͲ°ሻ = Ͳ,Ͳͻͻ͸  ˏ, 
 ∆ℎ௦௘௧ = ʹ,ͳ ∙ ͳͲ−଺ ∙ ʹͲଶ ∙ ʹͷͲͲͲͻ,ͺͳ ∙ ሺʹͳ,ͷ + Ͳ,ͷ ∙ Ͳ,ͻͻ͸ሻ ∙ cosሺͲ°ሻ = Ͳ,Ͳͻͻ͵ ˏ. 
 
Ȼɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɜɨɥɧɵ ͳ% 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ௚∙௅௏ೢమ  ,                                                                                                                              ሺ͸.͸ሻ  
 ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ʹͷͲͲͲʹͲଶ = ͸ͳ͵; 
 ݃ ∙ ௪ܸݐ ,                                                                                                                             ሺ͸.͹ሻ 
 ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ͸ ∙ ͵͸ͲͲʹͲ = ͳͲͷͻͷ,   
 

ɝɞɟ ݐ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɩɪɢɧɢɦɚɟɦ ݐ = ʹͳ͸ͲͲ ˔. 
 
ɉɨ ɝɪɚɮɢɤɭ [29] ɩɨ ɜɟɪɯɧɟɣ ɨɝɢɛɚɸɳɟɣ ɤɪɢɜɨɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɵ: ʞˑ ˊː˃˚ˈːˋˡ ௚∙௅௏ೢమ = ͸ͳ͵:  
 ݃ ∙ ℎ̅௪ܸଶ = Ͳ,Ͳ͵ͺ;    
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 ݃ ∙ ܶ̅௪ܸ = ʹ,ͷ;  
 ʞˑ ˊː˃˚ˈːˋˡ ௚∙௧௏ೢ = ͳͲͷͻͷ,    
 ݃ ∙ ℎ̅௪ܸଶ = Ͳ,Ͳͻ;    
 ݃ ∙ ܶ̅௪ܸ = Ͷ,ʹ;  
 
ȼɵɛɢɪɚɟɦ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɢ ɜɵɱɢɫɥɹɟɦ ɫɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ 

ɫɪɟɞɧɸɸ ɜɵɫɨɬɭ ɜɨɥɧɵ:  
 ℎ̅ = Ͳ,Ͳ͵ͺ ∙ ௪ܸଶ݃ ;                                                                                                        ሺ͸.ͺሻ 
 ℎ̅ = Ͳ,Ͳ͵ͺ ∙ ʹͲଶͻ,ͺͳ = ͳ,ͷͷ ˏ; 
 ܶ̅ = ʹ,ͷ ∙ ௪ܸ݃ ;                                                                                                             ሺ͸.ͻሻ 
 ܶ̅ = ʹ,ͷ ∙ ʹͲͻ,ͺͳ = ͷ,Ͳͳ ˔. 
 
ɋɪɟɞɧɹɹ ɞɥɢɧɧɚ ɜɨɥɧɵ: 
ௗߣ̅  = ݃ ∙ ܶ̅ଶʹ ∙ ߨ ;                                                                                                           ሺ͸.ͳͲሻ 

ௗߣ̅  = ͻ,ͺͳ ∙ ͷ,Ͳͳଶʹ ∙ ͵,ͳͶ = ͶͲ,ͷ͸ ˏ,  
 
ɉɪɨɜɟɪɤɚ ɭɫɥɨɜɢɹ: 
 ݀ > Ͳ,ͷ ∙  ௗ;                                                                                                           ሺ͸.ͳͳሻߣ̅
 ʹͳ,ͷ > Ͳ,ͷ ∙ ͶͲ,ͷ͸ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɟɧɵ. ɉɪɨɢɡɜɨɞɢɦ ɪɚɫɱёɬ ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ. 
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ȼɵɫɨɬɚ ɜɨɥɧɵ ͳ ሺ%ሻ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 ℎଵ% = ℎ̅ ∙ ;𝑖ܭ                                                                                                           ሺ͸.ͳʹሻ 
 

ɝɞɟ ܭ𝑖 – ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ [29]. 
𝑖ܭ  = ʹ,ͳͺ,   
 ℎଵ% = ͳ,ͷͷ ∙ ʹ,ͳͺ = ͵,͵ͺ ˏ,  
 
ɉɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ℎ௦ = ℎଵ% + ∆ℎ௥௨௡ଵ% + ܽ;                                                                                  ሺ͸.ͳ͵ሻ 
 

ɝɞɟ ܽ – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ, ɩɪɢɧɢɦɚɟɦ 0,5 ɦ. 
 

ȼɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɨɬɤɨɫ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɞɥɹ ɮɪɨɧɬɚɥɶɧɨ 
ɩɨɞɯɨɞɹɳɢɯ ɜɨɥɧ ɩɪɢ ɝɥɭɛɢɧɟ ɩɟɪɟɞ ɫɨɨɪɭɠɟɧɢɟɦ, ɨɩɪɟɞɟɥɹɸɬ: 

 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ%,                                                                    ሺ͸.ͳͶሻ  
 

ɝɞɟ ݇௥ ɢ ݇௣ - ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, ɪɚɜɧɵɟ 1 
ɢ 0,9 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; ݇௦௣ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɝɥɚ ɧɚɤɥɨɧɚ ɨɬɤɨɫɚ ɤ ɝɨɪɢɡɨɧɬɭ, ɪɚɜɧɵɣ 
1,5; ݇௥௨௡ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɝɨɫɬɢ ɜɨɥɧɵ ɧɚ 
 ɝɥɭɛɨɤɨɣ ɜɨɞɟ, ɪɚɜɧɵɣ 1,4. 

 ℎ௥௨௡ଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,Ͷ ∙ ͵,͵͹ͺ = 6,384. 
 ℎ௦ = ʹ,ͳʹ + Ͳ,Ͳͷͺͳ + Ͳ,ͷ = ʹ,ͻ͹ ˏ.  
 
Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʖʞ = ͷ͸ͳ + ͸,ͻͺͶ = ͷ͸ͺ ˏ. 

 
Ƚɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ, ɫ ɡɚɥɨɠɟɧɢɟ ɨɬɤɨɫɚ m=3. 

 
 6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ      

(ɩɪɢ ɇɉɍ ɢ ɍɇȻ(Q0,1%)) ɢ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ (ɩɪɢ Ɏɉɍ ɢ (Q0,01%)).  
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6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɞɨɧɧɵɯ ɨɬɜɟɪɫɬɢɣ 
 
Ⱦɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ ɜɨɞɨɫɛɪɨɫɧɨɣ ɩɥɨɬɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɧɚ 

ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɞɥɹ ɩɪɨɩɭɫɤɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ, ɬɚɤ ɢ ɞɥɹ 
ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɋɚɫɱɟɬ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɢɡɜɟɞɟɧ ɞɥɹ 
ɞɜɭɯ ɫɥɭɱɚɟɜ: ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɢ ɩɨɜɟɪɨɱɧɨɝɨ. 
 

Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ: 
Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ: 

 ܳˑ˔ː.˓ = ܳˑ˔ː.ˏ˃˘ − ሺ݊ − ͳሻ ∙ ܳˆ˃,                                                                       ሺ͸.ͳͷሻ  
 ܳˑ˔ː.˓ =  ͹ͷ͵ͳ − ሺ͸ − ͳሻ ∙ ʹͺͳ,ʹ = ͸ͳʹͷ ˏଷ ˔⁄ .  

 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 

ܤ  = ொˑ˔ː,˓௤˅ ,                                                                                                                 ሺ͸.ͳ͸ሻ  
 

ɝɞɟ qɜ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ. 
˅ݍ  = ͳ,ʹͷ ∙   ሺ͸.ͳ͹ሻ                                                                                                         ,˓ݍ
 

ɝɞɟ qɪ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ. 
˓ݍ  = [𝑣ℎ] ∙ ℎː˄ = ͷ ∙ ͳͲ = ͷͲ ˏଶ ˔⁄ ,                                                                 ሺ͸.ͳͺሻ  
 

ɝɞɟ [𝑣ℎ] - ɞɨɩɭɫɤɚɟɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɞɥɹ ɝɪɚɧɢɬɚ ɩɪɢɧɢɦɚɟɦ 5;  
 ∇ʜʐ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ɫɜɹɡɢ ɞɥɹ ܳˑ˔ː.ˏ˃˘= 528. 

 
Ƚɥɭɛɢɧɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ (ɇȻ): 

 ℎː˄ = ∇ʜʐ − ∇ʓː˃;                                                                                             ሺ͸.ͳͻሻ  
 ℎː˄ = ͷʹͺ − ͷͳͺ = ͳͲ ˏ.                                                        

 
Ɍɨɝɞɚ: 

˅ݍ  = ͳ,ʹͷ ∙ ͷͲ = ͸ʹ,ͷ ˏଶ ˔⁄ ,  
ܤ  = ଺ଵଶହ଺ଶ,ହ = ͸ͳ,ͻ ˏ.  
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ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɰɟɥɵɦ ɱɢɫɥɨɦ, ɩɨɷɬɨɦɭ 

ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. 
ܤ  = ܾ ∙ ݊ = ʹͲ ∙ ͷ = ͳͲͲ ˏ,                                                                                ሺ͸.ʹͲሻ  
 

ɝɞɟ b – ɫɬɚɧɞɚɪɬɧɚɹ ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ, ɩɪɢɦɟɦ ɟɟ ɪɚɜɧɨɣ 20; 
n – ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, ɪɚɜɧɨɟ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 5.  

 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ:  

˄ߜ  = Ͳ,ͳ͸ ∙ ܾ = Ͳ,ͳ͸ ∙ ʹͲ = ͵,ʹ ˏ.                                                                    ሺ͸.ʹͳሻ  
 

Ɍɚɤ ɤɚɤ ɛɵɤ ɪɚɡɪɟɡɧɨɣ, ɬɨ ɬɨɥɳɢɧɚ ɛɵɤɚ ɛɭɞɟɬ 4=˄ߜ ɦ. 
ˑˎː˒ܤ  = ܤ + ሺሺ݊ + ͳሻ ∙ ሻ˄ߜ = ͳͲͲ + ሺ͸ ∙ Ͷሻ = ͳʹͶ ˏ.                              ሺ͸.ʹʹሻ  
 

6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ, ɫɧɚɱɚɥɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ 
ɩɨɞɬɨɩɥɟɧɢɹ: 

଴ଵܪ  = ( ொ˓௠∙஻∙√ଶ∙௚)ଶ ଷ⁄ ;                                                                                             ሺ͸.ʹ͵ሻ  
଴ଵܪ  = ቀ ଺ଵଶହ଴,ସଽ∙ଵ଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,ʹ͹ ˏ.              

 
ɝɞɟ m = 0,49 - ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɜɨɞɨɫɥɢɜɚ. 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ: 

଴ଶܪ  = ( ொ˓௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)ଶ ଷ⁄ ,                                                                                   ሺ͸.ʹͶሻ  
 

ɝɞɟ 𝜎˒ = ͳ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  𝜎˔ˉ – ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ. 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ +ሺ௡−ଵሻ∙బ௡ ∙ ுబభ௕ ,                                                                           ሺ͸.ʹͷሻ  

 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ଴,଻+ሺହ−ଵሻ∙଴,ସହହ ∙ ଽ,ଶ଻ଶ଴ = Ͳ,ͻͷͶ,   
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ɝɞɟ  – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɭɫɬɨɹ, ɩɪɢɧɢɦɚɟɦɵɣ 0,7; ξ଴ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ. 

 
Ɍɨɝɞɚ ܪ଴ଶ ɛɭɞɟɬ ɪɚɜɧɨ: 

଴ଶܪ  = ቀ ଺ଵଶହ଴,ସଽ∙ଵ∙ଵ∙଴,ଽ∙ଵ଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͻ,ͷ͹ ˏ.  
 

Ɉɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ: 
 ଴ܸ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ                                                                                ሺ͸.ʹ͸ሻ  
 

ɝɞɟ ߜ˄ - ɬɨɥɳɢɧɚ ɛɵɤɚ. 
 

଴ܸ = ͸ͳʹͷሺͷ͸ͳ − ͷͳͺሻ ∙ ሺͳͲͲ + ሺͷ − ͳሻ ∙ Ͷሻ = ͳ,ʹʹͺ ˏ⁄̝ ,                                    
 
 

Ⱦɚɥɟɟ ɧɚɯɨɞɢɦ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ: 
ܪ  = ଴ଶܪ − 𝛼∙௏బమଶ∙௚ ;                                                                                                      ሺ͸.ʹ͹ሻ  

ܪ  = ͻ,ͷ͹ − ଵ,ଵ∙ଵ,ଶଶ଼మଶ∙ଽ,଼ଵ = ͻ,Ͷͺ ˏ,                                       
 

ɉɪɢɧɢɦɚɟɦ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ ɢɡ ɫɬɚɧɞɚɪɬɧɨɝɨ ɪɹɞɚ, ɛɥɢɠɚɣɲɢɣ ɤ 
ɩɨɥɭɱɟɧɧɨɦɭ ɡɧɚɱɟɧɢɸ. Ɍɨɝɞɚ Hɫɬ=10. 

 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 

 ∇ʒʑ = ∇ʜʞʢ − ;˕˔ܪ                                                                                              ሺ͸.ʹͺሻ  
 ∇ʒʑ = ͷ͸ͳ − ͳͲ = ͷͷͳ ˏ.  

 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ ɛɨɥɶɲɟɟ ɢɡ ɞɜɭɯ: 

 ∇ʒʐ = ∇ʒʖʞ = ͷ͸͹,ͻͺ ˏ,  
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ ˕˔ܪ = ͷͷͳ + ͳ,͸ ∙ ͳͲ = ͷ͸͹ ˏ.                                      ሺ͸.ʹͻሻ  
 

ɉɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɟɟ ɢɡ ɞɜɭɯ, ɬɨɝɞɚ ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
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∇ʒʐ = ͷ͸ͺ ˏ.                                                                                                        
 

6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 
 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 
ɪɚɫɯɨɞɚ: 

˅଴ଵ˒ˑܪ  = ( ொ˓.˒ˑ˅௠∙஻∙√ଶ∙௚)ଶ ଷ⁄ ,                                                                                        ሺ͸.͵Ͳሻ  
 ܳ˓.˒ˑ˅ = ܳ˒ˑ˅.ˏ˃˘ − ܳˆˠ˔;                                                                                       ሺ͸.͵ͳሻ  

 ܳ˓.˒ˑ˅ = ͺͻ͵͹ − ͳ͸ͺ͹,ʹ = ͹ʹͶͻ,ͺ ˏଷ ˔⁄ .                       
˅଴ଵ˒ˑܪ  = ቀ ଻ଶସଽ,଼଴,ସଽ∙ଵ଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͲ,͵͹ ˏ.  

 
Ɉɩɪɟɞɟɥɢɦ ɧɚɩɨɪ ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ: 

˅଴ଶ˒ˑܪ  = ( ொ˓.˒ˑ˅௠˒ˑ˅∙𝜎˔ˉ.˒ˑ˅∙𝜎˒∙஻∙√ଶ∙௚)ଶ ଷ⁄ ,                                                                     ሺ͸.͵ʹሻ  
˅଴ଶ˒ˑܪ  = ቀ ଻ଶସଽ,଼଴,ସଽହ∙ଵ∙ଵ∙଴,ଽହ∙ଵ଴଴∙√ଶ∙ଽ,଼ଵቁଶ ଷ⁄ = ͳͲ,͹ͷ ˏ.        

 
Ɉɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ: 

 ଴ܸ˒ˑ˅ = ொ˓.˒ˑ˅ሺ∇ʣʞʢ−∇ˇː˃ሻ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ሻ ;                                                                        ሺ͸.͵͵ሻ  
 ଴ܸ˒ˑ˅ = ଻ଶସଽ,଼ሺହ଺ଶ−ହଵ଼ሻ∙ሺଵ଴଴+ሺହ−ଵሻ∙ସሻ = ͳ,Ͷʹ ˏ⁄̝ .                             

 
Ɍɨɝɞɚ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ: 

˅ˑ˒ܪ  = ˅଴ଶ˒ˑܪ − 𝛼∙௏బ˒ˑ˅మଶ∙௚ ;                                                                                        ሺ͸.͵Ͷሻ  
˅ˑ˒ܪ  = ͳͲ,͹ͷ − ଵ,ଵ∙ଵ,ସଶమଶ∙ଽ,଼ଵ = ͻ,͸͵ ˏ.                       
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Ɉɩɪɟɞɟɥɢɦ ɪɚɫɱɟɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
 ∇ʣʞʢ˓ = ∇ʒʑ + ˅ˑ˒ܪ = ͷͷͳ + ͻ,͸͵ = ͷ͸Ͳ,͸͵ ˏ.                                       ሺ͸.͵ͷሻ  

 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ∇ʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɩɨɷɬɨɦɭ ɢɫɯɨɞɧɚɹ 

ɨɬɦɟɬɤɚ ɞɨɫɬɚɬɨɱɧɚ ɞɥɹ ɩɪɨɩɭɫɤɚ ɜɨɞɵ ∇ʣʞʢ = ͷ͸ͳ ˏ. 
 
6.3 Ɋɚɫɱɟɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɢɞɚ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ 

 
ɉɪɢ ɢɫɬɟɱɟɧɢɢ ɢɡ ɞɨɧɧɨɝɨ ɨɬɜɟɪɫɬɢɹ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɬɪɢ ɪɟɠɢɦɚ 

ɫɨɩɪɹɠɟɧɢɹ ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɧɢɠɧɢɣ ɛɶɟɮ  ɫɬɪɭɢ ɫ ɩɨɬɨɤɨɦ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
[30]: 

Ⱦɨɧɧɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɪɚɧɡɢɬɧɚɹ ɫɬɪɭɹ ɭɫɬɨɣɱɢɜɨ ɩɪɢɦɵɤɚɟɬ ɤ 
ɞɧɭ ɢ ɧɚɢɛɨɥɶɲɢɟ ɨɫɪɟɞɧɟɧɧɵɟ ɫɤɨɪɨɫɬɢ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜɛɥɢɡɢ ɞɧɚ; 

ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɪɚɧɡɢɬɧɚɹ ɫɬɪɭɹ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɢ ɢɥɢ ɜɛɥɢɡɢ ɧɟɟ. ɇɚɢɛɨɥɶɲɢɟ ɨɫɪɟɞɧɟɧɧɵɟ ɫɤɨɪɨɫɬɢ ɩɪɢ ɷɬɨɦ 
ɩɪɢɛɥɢɠɟɧɵ ɤ ɩɨɜɟɪɯɧɨɫɬɢ; 

ɋɦɟɲɚɧɧɵɣ ɩɨɜɟɪɯɧɨɫɬɧɨ-ɞɨɧɧɵɣ ɪɟɠɢɦ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɪɚɧɡɢɬɧɚɹ ɫɬɪɭɹ 
ɜɛɥɢɡɢ ɫɨɨɪɭɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɚ ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɭɫɬɨɣɱɢɜɨ 
ɩɪɢɦɵɤɚɟɬ ɤɨ ɞɧɭ. 

ȼ ɛɵɬɨɜɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɭɤɥɨɧɟ ɞɧɚ ɨɬɜɨɞɹɳɟɝɨ ɪɭɫɥɚ крii  ɩɨɬɨɤ 
ɧɚɯɨɞɢɬɫɹ ɜ ɫɩɨɤɨɣɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɜɨɞɨɫɥɢɜɨɦ  ɜ 
ɛɭɪɧɨɦ. ɋɨɩɪɹɠɟɧɢɟ ɛɭɪɧɨɝɨ ɩɨɬɨɤɚ ɫɨ ɫɩɨɤɨɣɧɵɦ ɩɪɨɢɫɯɨɞɢɬ ɜ ɮɨɪɦɟ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɩɪɵɠɤɚ. ɉɪɢ ɷɬɨɦ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɝɥɭɛɢɧɵ сh
ɢ ɛɵɬɨɜɨɣ ɝɥɭɛɢɧɵ ℎʜʐɜɨɡɧɢɤɚɸɬ ɫɥɟɞɭɸɳɢɟ ɬɢɩɵ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ: 

ɚ) ℎ′′ > ℎʜʐ  ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ; 
ɛ) ℎ′′ = ℎʜʐ  ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɩɪɵɠɤɚ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɢ; 
ɜ) ℎ′′ < ℎʜʐ  ɫɨɩɪɹɠɟɧɢɟ ɜ ɜɢɞɟ ɧɚɞɜɢɧɭɬɨɝɨ (ɡɚɬɨɩɥɟɧɧɨɝɨ) ɩɪɵɠɤɚ. 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɤɪɢɬɢɱɟɫɤɨɣ ɝɥɭɛɢɧɵ: 
 ℎˍ˓ = √ ܤଶ˓ሺܳߙ + ߜ˄ሻଶ݃య ;                                                                                         ሺ͸.͵͸ሻ 
 ℎˍ˓ = √ ͳ,ͳ ∙ ͸ͳʹͷଶሺͳͲͲ + ͳ͸ሻଶ ∙ ͻ,ͺͳయ = ͸,͹ͻ ˏ. 
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ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 ଴ܶ = ∇ɇɉɍ − ∇ȾɇȺ                                                                                           ሺ͸.͵͹ሻ 
 ଴ܶ = ͷ͸ͳ − ͷͳͺ = Ͷ͵ ˏ.    
 
ȼɵɱɢɫɥɹɟɦ ɨɬɧɨɲɟɧɢɟ: 
ߦ  బ் = ଴ܶℎˍ˓ ;                                                                                                                ሺ͸.͵ͺሻ 
ߦ  బ் = Ͷ͵͸,͹ͻ = ͸,͵Ͷ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ 𝜑 = Ͳ,ͻ͹ ɩɨ [30]. 
ɉɨ ɝɪɚɮɢɤɭ Ɇ. Ⱦ. ɑɟɪɬɨɭɫɨɜɚ [30] ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɫɤɨɪɨɫɬɢ 𝜑 ɢ ߦ బ் ɨɩɪɟɞɟɥɹɟɦ ߦ௖  .′′௖ߦ ˋ 
௖ߦ  = Ͳ,͵Ͳͷ;    ߦ௖′′ = ʹ,ͷͲ.  
 
ȼɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 
 - ɩɟɪɜɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 
 ℎ௖′ = ௖ߦ ∙ ℎˍ˓,                                                                                                           ሺ͸.͵ͻሻ 
  ℎ௖′ = Ͳ,͵Ͳͷ ∙ ͸,͹ͻ = ʹ,Ͳ͹ ˏ; 
 
- ɜɬɨɪɚɹ ɫɨɩɪɹɠɟɧɧɚɹ ɝɥɭɛɢɧɚ: 

 ℎ௖′′ = ′′௖ߦ ∙ ℎˍ˓,                                                                                                         ሺ͸.ͶͲሻ  
 ℎ௖′′ = ʹ,ͷͲ ∙ ͸,͹ͻ = ͳ͸,ͻ͹ ˏ.  
 
Ɉɩɪɟɞɟɥɢɦ ɬɢɩ ɩɪɵɠɤɚ: ʡ˃ˍ ˍ˃ˍ ℎ′′௖ > ℎʜʐ − ɢɦɟɟɦ ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ. 
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. ɉɪɢɦɟɧɢɦ ɝɚɲɟɧɢɟ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɨɬɛɪɨɫɚ ɫɬɪɭɢ ɧɨɫɤɨɦ-ɬɪɚɦɩɥɢɧɨɦ. 
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6.3.2 Ƚɚɲɟɧɢɟ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ. Ɉɬɥɟɬ ɫɬɪɭɢ 
 
Ɉɬɦɟɬɤɚ ɭɪɨɜɧɹ ɧɨɫɤɚ: 
 ∇ːˑ˔ˍ˃ = ∇ʜʐ௠௔௫ + ܽ;                                                                                      ሺ͸.Ͷͳሻ  
 ∇ɧɨɫɤɚ = 528 + 2 = 530 ɦ. 

 
ɝɞɟ a – ɜɵɫɨɬɚ ɧɨɫɤɚ, ɜɵɛɢɪɚɟɬɫɹ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɵ ɜɨɞɵ ɜ 
ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɚ 2 ɦ. 

 
ɇɚɩɨɪ ɧɚ ɧɨɫɤɟ: 

 ܼːˑ˔ˍ˃ = ∇ʜʞʢ − ∇ːˑ˔ˍ˃;                                                                                  ሺ͸.Ͷʹሻ  
 ܼːˑ˔ˍ˃ = ͷ͸ͳ − ͷ͵Ͳ = ͵ͳ ˏ.  

 
ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɧɚ ɧɨɫɤɟ: 

 𝑣ːˑ˔ˍ˃ = φ ∙ √ʹ ∙ ݃ ∙    ːˑ˔ˍ˃                                                                                  ሺ͸.Ͷ͵ሻݖ
 𝑣ːˑ˔ˍ˃ = Ͳ,ͻͷ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵ͳ = ʹ͵,Ͷ͵  

 
Ƚɥɭɛɢɧɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
  ℎːˑ˔ˍ˃ =  ௤˅௩ːˑ˔ˍ˃ ;                                                                                                       ሺ͸.ͶͶሻ  

 ℎːˑ˔ˍ˃ = ଺ଶ,ହଶଷ,ସଷ = ʹ,͸͹ ˏ.                                                                   
 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ, ɪɚɜɧɵɣ 62,5. 

 
ɑɢɫɥɨ Ɏɪɭɞɚ: 
ݎܨ  = ௩ːˑ˔ˍ˃మ௚∙ℎːˑ˔ˍ˃ ;                                                                                                            ሺ͸.Ͷͷሻ  

ݎܨ  = ଶଷ,ସଷమଽ,଼ଵ∙ଶ,଺଻ = ʹͲ,ͻͺ.                                                              
 

Ɍɚɤ ɤɚɤ 35> ݎܨ, ɬɨ ʙ˃ = ͳ. 
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ɇɚɩɨɪ ɧɚ ɫɨɨɪɭɠɟɧɢɟ: 
 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ;                                                                                              ሺ͸.Ͷ͸ሻ  
 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ;  

 
Ⱦɚɥɶɧɨɫɬɶ ɨɬɥёɬɚ ɫɬɪɭɢ (ɧɚɱɚɥɨ ɹɦɵ ɪɚɡɦɵɜɚ): 
ܮ  = ݇௔ ∙ ܼு ∙ 𝜑ଶ ∙ sin ߙʹ ∙ [ͳ + √(ͳ + (ܼ଴ܼː − ͳ) ∙ ͳ𝜑ଶݏ𝑖݊ଶߙ)] ;                 ሺ͸.Ͷ͹ሻ 

 
L = 1 ∙ ͵ͳ ∙ Ͳ,ͻͷଶ ∙ sin ሺʹ ∙ ͵Ͳሻ ∙ ሺͳ + ሺଷଷଷଵ − ͳሻ ∙ ଵ଴,ଽହమ∙௦𝑖௡మଷ଴ = ͷͳ,͹ͳ ˏ, 

 
ɝɞɟ ʙ˃ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɰɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɡɧɚɱɟɧɢɸ ɱɢɫɥɚ Ɏɪɭɞɚ, ɪɚɜɧɵɣ 
1;  

α - ɭɝɨɥ ɜɵɥɟɬɚ ɫɬɪɭɢ (ɡɚɞɚёɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 30°-35°). 
 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ: 
 ℎ˓˃ˊ = ݐ − ℎʜʐ,                                                                                                       ሺ͸.Ͷͺሻ 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐ݀ర ∙ ℎு,                                                      ሺ͸.Ͷͻሻ 

 
ɝɞɟ d -ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ ɜ ɫɤɚɥɟ, ɜ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɫɱёɬɚɯ 
ɦɨɠɧɨ ɩɪɢɧɢɦɚɬɶ ɪɚɜɧɨɣ 1ɦ. 
ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ʹͲ,ͻͺర ൯ ∙ √ʹͲ,ͻͺ ∙ √ͳͲͳర ∙ ʹ,͸͹ = ʹ͵,Ͳͳ, 

 ℎ˓ = ʹ͵,Ͳͳ − ͳͲ = ͳ͵,Ͳͳ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɩɥɨɬɢɧɵ ɞɨ ɰɟɧɬɪɚ ɹɦɵ ɪɚɡɦɵɜɚ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ: 
ଵܮ  = ܮ + ଵߙ ݃ݐݐ ,                                                                                                      ሺ͸.ͷͲሻ 

 
ɝɞɟ ߙଵ - ɭɝɨɥ ɜɯɨɞɚ ɫɬɪɭɢ ɜ ɜɨɞɭ;  
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ଵߙ ݃ݐ = ߙଶ݃ݐ√  + ʹ݃ ∙ ሺͲ,ͷ ∙ ℎு ∙ ߙݏ݋ܿ + ߙ − ℎʜʐሻ𝑣ுଶ ∙ ߙଶݏ݋ܿ ,                                  ሺ͸.ͷͳሻ 
 

ɝɞɟ a - ɜɵɫɨɬɚ ɭɫɬɭɩɚ ɧɚɞ ɞɧɨɦ. 
ଵߙ݃ݐ  = ଶ͵Ͳ݃ݐ√  + ʹ ∙ ݃ ∙ ሺͲ,ͷ ∙ ʹ,͸͸ͺ ∙ Ͳ͵ݏ݋ܿ + ͳʹ − Ͳሻʹ͵,Ͷ͵ଶ ∙ cosଶ͵Ͳ = Ͳ,͸ͻͷ. 

ଵܮ  = ͷͳ,͹ͳ + ʹ͵,ͲͳͲ,͸ͻͷ =  ͺͶ,ͻͳ ˏ. 
 

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

 ܾ௣ = ʹ,ͷ ∙ ℎˍ˓ + ͵,͹ ∙ ℎ˓˃ˊ;                                                                                   ሺ͸.ͷʹሻ 
 ܾ௣ = ʹ,ͷ ∙ ͸,͹ͻ + ͵,͹ ∙ ͳ͵,Ͳͳ = ͸ͷ,Ͷ͹ˏ,               

 
ɚ ɩɨ ɞɧɭ ɹɦɵ ɪɚɡɦɵɜɚ - ɩɪɢɦɟɪɧɨ ɪɚɜɧɚ ʹ,ͷ ∙ ℎˍ˓ = 16,98, ɝɞɟ ℎˍ˓ – ɤɪɢɬɢɱɟɫɤɚɹ 
ɝɥɭɛɢɧɚ ɩɨɬɨɤɚ. 

ɍɤɥɨɧ ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ ɹɦɵ ɪɚɡɦɵɜɚ ɩɪɢɧɹɬ 2, ɭɤɥɨɧ ɧɢɡɨɜɨɝɨ ɨɬɤɨɫɚ 
1,5. 

ɂɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɧɨɫɨɤ ɩɪɨɟɤɬɢɪɭɸɬ ɬɚɤ, ɱɬɨɛɵ ɫɬɪɭɹ 
ɨɬɛɪɚɫɵɜɚɥɚɫɶ ɨɬ ɩɥɨɬɢɧɵ ɧɚ ɪɚɫɫɬɨɹɧɢɟ ɛɨɥɶɲɟɟ ɩɨɥɨɜɢɧɵ ɜɵɫɨɬɵ 
ɫɨɨɪɭɠɟɧɢɹ: L > 0,4∙ɇ, ɬɚɤ ɤɚɤ 51,71 > 21,2, ɬɨ ɞɚɧɧɨɟ ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 

 
6.4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
ɇɚɲɟ ɫɨɨɪɭɠɟɧɢɟ ɩɨ ɨɛɴɟɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɨɬɧɨɫɢɬɫɹ ɤ ɩɟɪɜɨɦɭ ɤɥɚɫɫɭ. 

Ɍɚɤ ɤɚɤ ɤɥɚɫɫ ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɶɲɢɣ, ɩɪɢɧɢɦɚɟɦ ɟɝɨ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ːߛ = ͳ,ʹͷ. 

 
ɇɚɩɨɪ ɧɚ ɩɥɨɬɢɧɭ: 
 ℎ = ∇ʜʞʢ − ∇ˇː˃ + ͵;                                                                                       ሺ͸.ͷ͵ሻ 

 ℎ = ͷ͸ͳ − ͷͳͺ + ͵ = Ͷ͸ ˏ.                                          
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ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɨɬɫɭɬɫɬɜɢɹ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɧɚ ɜɟɪɯɨɜɨɣ 
ɝɪɚɧɢ, ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூ : 

௡ூܤ  = ℎ√ 𝜌˄𝜌ೢ∙ሺଵ−௡ሻ+௡∙ሺଶ−௡ሻ−𝛼భ ,                                                                                  ሺ͸.ͷͶሻ  
 
ɝɞɟ ݌௕ – ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɜ ɩɪɟɞɟɥɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ 
2400 ɤɝ/ɦ3; ݌௪ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɜ ɩɪɟɞɟɥɚɯ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ 
1000 ɤɝ/ɦ3; Ƚଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ 
ɫɱёɬ ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɧɢɦɚɟɦ 0,5. 

 
ɉɨ ɋɇɢɉ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ: 
 ݂ = Ͳ,ͺͷ.                                                                                                                      

 
ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ, 

ɨɩɪɟɞɟɥɹɸɬ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ܤ௡ூூ: 
௡ூூܤ  = ఊː∙ℎ௙∙ቀ 𝜌˄𝜌ೢ+௡−𝛼భቁ ,                                                                                                  ሺ͸.ͷͷሻ  
 

ɉɪɢɪɚɜɧɢɜɚɹ ܤ௡ூ  ɢ ܤ௡ூூ, ɨɩɪɟɞɟɥɹɟɦ n. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɥɢ 
n=0,1. ɉɨɞɫɬɚɜɥɹɹ ɷɬɨ ɡɧɚɱɟɧɢɟ ɜ ɥɸɛɭɸ ɢɡ ɮɨɪɦɭɥ, ɩɨɥɭɱɢɦ: 
௡ܤ  = ଵ,ଶହ∙ସ଺଴,଼ହ∙ቀమరబబభబబబ+଴,ଵ−଴,ହቁ = ͵͵,ͺʹ ˏ.  

 
ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɩɥɨɬɢɧɵ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɜɟɪɬɢɤɚɥɶɧɚɹ. 
 
6.4.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɟɬɨɧɧɵɯ ɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɟ ɢ ɜɪɟɦɟɧɧɵɟ ɞɟɮɨɪɦɚɰɢɨɧɧɵɟ ɲɜɵ. 
Ɋɚɡɦɟɪɵ ɫɟɤɰɢɣ ɩɥɨɬɢɧ ɢ ɛɥɨɤɨɜ ɛɟɬɨɧɢɪɨɜɚɧɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ: ɜɢɞɚ ɢ ɜɵɫɨɬɵ ɩɥɨɬɢɧ, ɪɚɡɦɟɪɚ ɫɟɤɰɢɢ ɡɞɚɧɢɹ Ƚɗɋ, ɚ ɬɚɤɠɟ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɜ ɩɥɨɬɢɧɚɯ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɭɪɛɢɧɧɵɯ 
ɜɨɞɨɜɨɞɨɜ; ɦɟɬɨɞɨɜ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ; ɮɨɪɦɵ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɪɭɫɥɚ, 
ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɢ ɞɟɮɨɪɦɢɪɭɟɦɨɫɬɢ ɨɫɧɨɜɚɧɢɹ ɩɥɨɬɢɧɵ, 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ɉɪɢɧɢɦɚɸ ɪɚɡɪɟɡɤɚ ɩɨ ɛɵɤɚɦ ɲɢɪɢɧɭ ɫɟɤɰɢɸ 12 ɦ. 
ɉɪɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɦ ɧɚɡɧɚɱɟɧɢɢ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɫɬɨɹɧɧɵɯ 

ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɢɯ ɲɢɪɢɧɭ ɩɪɢɧɢɦɚɟɦ: 
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– ɬɟɦɩɟɪɚɬɭɪɧɵɯ — 0,7 ɫɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 5 ɦ ɨɬ ɥɢɰɟɜɵɯ ɝɪɚɧɟɣ 
ɢ ɝɪɟɛɧɹ, ɚ ɜɧɭɬɪɢ ɬɟɥɚ ɩɥɨɬɢɧɵ — 0,2 ɫɦ; 

ɒɜɵ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ – ɩɥɨɫɤɢɟ. 
ȼ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɨɫɬɨɹɧɧɵɯ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɲɜɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ: 
– ɭɩɥɨɬɧɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɟɝɨ ɜɨɞɨɧɟɩɪɨɧɢɰɚɟɦɨɫɬɶ: ɤɨɧɬɭɪɧɨɟ 

ɧɚɪɭɠɧɨɟ ɭɩɥɨɬɧɟɧɢɟ ɜ ɜɢɞɟ ɲɩɨɧɨɤ (ɚɫɮɚɥɶɬɨɜɵɟ, ɪɚɡɦɟɪ – 20ɯ20 ɫɦ), 
ɤɨɧɬɭɪɧɨɟ ɜɧɭɬɪɟɧɧɟɟ ɭɩɥɨɬɧɟɧɢɟ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɞɢɚɮɪɚɝɦ; 

 
6.4.3 Ƚɚɥɟɪɟɢ. ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ. Ɂɚɬɜɨɪɵ ɢ ɩɨɞɴёɦɧɵɟ 

ɦɟɯɚɧɢɡɦɵ 
 
Ɋɚɡɦɟɪɵ ɛɵɤɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɩɥɨɬɢɧ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ 

ɬɢɩɚ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɡɚɬɜɨɪɨɜ, ɪɚɡɦɟɪɨɜ ɜɨɞɨɫɛɪɨɫɧɵɯ ɨɬɜɟɪɫɬɢɣ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɢ ɚɜɚɪɢɣɧɵɯ ɜɵɯɨɞɨɜ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ, ɚ ɬɚɤɠɟ 
ɪɚɡɦɟɪɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɢ ɦɨɫɬɨɜɵɯ ɩɪɨɥɟɬɧɵɯ ɫɬɪɨɟɧɢɣ.  

Ɉɝɨɥɨɜɨɤ ɛɵɤɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɥɭɤɪɭɝɥɵɦ. Ɍɨɥɳɢɧɭ ɩɪɢɧɢɦɚɟɦ 4 ɦ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɦɟɠɞɭ ɩɚɡɚɦɢ 2 ɦ.  

Ɍɨɥɳɢɧɭ ɩɚɡɨɜ ɞɥɹ ɡɚɬɜɨɪɨɜ, ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ: ɞɥɹ 
ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɨɝɨ ɩɪɢɧɢɦɚɟɦ 0,5 ɦ, ɞɥɹ ɨɫɧɨɜɧɨɝɨ – 1,8 ɦ. Ɋɚɫɫɬɨɹɧɢɟ  
ɦɟɠɞɭ ɡɚɬɜɨɪɚɦɢ – 1,5 ɦ. Ɂɚɬɜɨɪɵ ɩɥɨɫɤɢɟ 20ɯ10 ɦ. 

ȼ ɩɥɨɬɢɧɟ ɭɫɬɪɚɢɜɚɟɦ ɝɚɥɟɪɟɸ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɧɭɸ 
ɝɚɥɟɪɟɸ. ɂɯ ɪɚɡɦɟɪɵ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɩɪɢɧɢɦɚɟɦ 3ɯ3,5 ɦ. 

ɒɢɪɢɧɚ ɩɥɨɬɢɧɵ ɩɨ ɝɪɟɛɧɸ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɟɫɬɨ ɞɥɹ ɞɜɢɠɟɧɢɹ ɤɪɚɧɚ. 
ɇɚ ɝɪɟɛɧɟ ɩɪɨɟɤɬɢɪɭɟɦ ɦɟɫɬɨ ɩɨɞ ɤɪɚɧ – 10 ɦ.  

ɇɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦ ɨɫɧɨɜɧɨɣ ɢ ɚɜɚɪɢɣɧɨ-
ɪɟɦɨɧɬɧɵɣ ɩɥɨɫɤɢɟ ɡɚɬɜɨɪɵ. Ⱥɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɟ ɡɚɬɜɨɪɵ ɫɤɥɚɞɢɪɭɸɬɫɹ ɜ 
ɫɩɟɰɢɚɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ ɧɚ ɝɪɟɛɧɟ ɫɨɨɪɭɠɟɧɢɹ ɜ ɡɨɧɟ ɞɨɫɹɝɚɟɦɨɫɬɢ ɤɪɚɧɚ. ɇɚ 
ɩɥɨɬɢɧɟ ɭɫɬɚɧɨɜɥɟɧ ɤɨɡɥɨɜɨɣ ɤɪɚɧ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɜɨɞɨɩɪɨɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ 
ɜɨɞɨɫɥɢɜɧɨɣ ɢ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. Ɂɚ ɦɚɲɢɧɧɵɦ ɡɚɥɨɦ, ɬɚɤ ɠɟ 
ɭɫɬɚɧɨɜɥɟɧ ɤɨɡɥɨɜɨɣ ɤɪɚɧ, ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɨɬɜɟɪɫɬɢɣ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ. 
 

6.4.5 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 
 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɫɬɪɚɢɜɚɟɦ 

ɩɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɢɡ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ. 
 
6.4.6 Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ ɢ ɞɪɟɧɚɠɚ 

 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ȼ ɫɤɚɥɶɧɨɟ ɨɫɧɨɜɚɧɢɟ ɧɟɜɨɡɦɨɠɧɚ ɡɚɛɢɜɤɚ ɲɩɭɧɬɚ. ɇɚ ɫɤɚɥɶɧɵɯ 

ɨɫɧɨɜɚɧɢɹɯ ɩɪɢɦɟɧɹɸɬ ɰɟɦɟɧɬɚɰɢɨɧɧɵɟ ɡɚɜɟɫɵ [31]. 
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Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
ˊߜ  = ˊܪ∆ ∙ ௖௥,௠ܬ௡ߛ ;                                                                                                         ሺ͸.ͷ͸ሻ 
 

ɝɞɟ ∆ܪˊ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɪɚɫɱёɬɚ  ∆ܪˊ =  ʹͶ,͸ ˏ; ܬ௖௥,௠ – ɤɪɢɬɢɱɟɫɤɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ ɩɪɢɧɢɦɚɟɦ  ܬ௖௥,௠ = ͳͷ. 
ˊߜ  = ʹͶ,͸ ∙ ͳ,ʹͷͳͷ = ʹ,Ͳͷ ˏ. 
 
Ɍɨɥɳɢɧɚ ɨɞɧɨɝɨ ɪɹɞɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ – 2,05 ɦ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɡɚɜɟɫɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ: 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙ ሺ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ሻ;                                                        ሺ͸.ͷ͹ሻ 
 ℎˊ˃˅ = Ͳ,ͷ ∙ ሺͷ͸ͳ − ͷʹͲሻ = ʹͲ,Ͳͷ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳͲሻ ∙ ;௡ܤ                                                                                       ሺ͸.ͷͺሻ 
 ݈ଵ = Ͳ,Ͳͺ ∙ ͵͵,ͺʹ = ʹ,͹ͳ ˏ. 
 
Ɉɫɧɨɜɧɵɟ ɪɚɡɦɟɪɵ ɞɪɟɧɚɠɚ: 
Ⱦɥɹ ɨɬɜɨɞɚ ɩɪɨɮɢɥɶɬɪɨɜɚɜɲɟɣɫɹ ɜɨɞɵ, ɫɧɹɬɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ 

ɞɚɜɥɟɧɢɹ ɧɚ ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɬɪɟɳɢɧ ɜ 
ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɨɞ ɩɨɞɨɲɜɨɣ ɫɨɨɪɭɠɟɧɢɹ ɭɫɬɪɚɢɜɚɸɬ ɞɪɟɧɚɠɢ.  

Ⱦɢɚɦɟɬɪ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ݀ = ͳ ˏ. 
Ɂɚɝɥɭɛɥɟɧɢɟ ɞɪɟɧɚɠɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ:  
 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅;                                                                                       ሺ͸.ͷͻሻ 
 ℎˇ˓ = Ͳ,ͷ ∙ ʹͲ,Ͳͷ = ͳͲ,ʹͷ ˏ. 
 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɡɚɜɟɫɵ ɞɨ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ: ݈ଶ = ͸ ˏ. 
 
6.5 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱɟɬ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɋɇɢɉɭ [32]. 
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ɉɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɱёɬ  ɩɪɢ ɭɪɨɜɧɟ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ 
ɧɨɪɦɚɥɶɧɨɦɭ ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɱɟɪɟɡ ɩɥɨɬɢɧɭ ɩɪɨɩɭɫɤɚɟɦ ɪɚɫɯɨɞ ɧɚ ɧɭɠɞɵ 
ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɤɨɦɩɥɟɤɫɚ (ܳʒЭʠ). 

ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡;                                                                                       ሺ͸.͸Ͳሻ  
ௗܪ  = ͷ͸ͳ − ͷʹͲ = Ͷͳ ˏ, 

௔௦ܪ  = Ͳ,Ͷ ∙ ;ௗܪ                                                                                                       ሺ͸.͸ͳሻ  
௔௦ܪ  = Ͳ,Ͷ ∙ Ͷͳ = ͳ͸,Ͷ ˏ, 
ௗ௥ܪ  = Ͳ,ʹ ∙ ;ௗܪ                                                                                                       ሺ͸.͸ʹሻ  
ௗ௥ܪ  = Ͳ,ʹ ∙ Ͷͳ = ͺ,ʹ ˏ. 
 
ɉɨɬɟɪɢ ɧɚɩɨɪɚ ɧɚ ɡɚɜɟɫɟ: 
ˊܪ∆  = ௗܪ − ;௔௦ܪ                                                                                                    ሺ͸.͸͵ሻ 
ˊܪ∆  = Ͷͳ − ͳ͸,Ͷ = ʹͶ,͸ ˏ.    

 
6.6 ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɩɥɨɬɢɧɵ 

 
6.6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 

 
Ɋɚɫɱɟɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

ɜɵɩɨɥɧɹɸɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ. ɇɚɝɪɭɡɤɢ ɢ 
ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɩɪɢɧɢɦɚɬɶɫɹ ɜ ɧɚɢɛɨɥɟɟ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ, ɧɨ ɜɨɡɦɨɠɧɵɯ 
ɫɨɱɟɬɚɧɢɹɯ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɩɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧ 
ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɋɇɢɉɭ [29]. 

Ɉɫɧɨɜɧɨɣ ɪɚɫɱɟɬɧɵɣ ɫɥɭɱɚɣ - ɧɨɪɦɚɥɶɧɵɣ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɩɪɢ ɇɉɍ ɜ 
ɜɟɪɯɧɟɦ ɛɶɟɮɟ ɢ ɦɢɧɢɦɚɥɶɧɨɦ ɭɪɨɜɧɟ ɜ ɧɢɠɧɟɦ (ɩɪɢ ܳʑʤʙሻ.  

ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ: 
ɋ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCAD ɜɵɱɢɫɥɹɟɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ 

ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ: 
 ܵ˒ˎ = ͹ͳͷ,͸͹ ˏଶ,   

 ܵ˄ = ͳͳͺͷ,͹ ˏଶ,   
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ȼɟɫ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
ଵˎ˒ܩ  = ܵ˒ˎଵ ∙ ܾ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ ,                                                                                        ሺ͸.͸Ͷሻ 
ଵˎ˒ܩ  = ͹ʹͷ,͸͹ ∙ ʹͲ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͲ + Ͷ = ͳͶͲͶͳ ˍʜ, 

 
ȼɟɫ ɛɵɤɚ: 
˄ܩ  = ܵ˄ଵ ∙ ˄ߜ ∙ ݃ ∙ ܾ˄ߩ + ˄ߜ ;                                                                                            ሺ͸.͸ͷሻ 
˄ܩ  = ͳͳͺͷ,͹ ∙ Ͷ ∙ ͻ,ͺͳ ∙ ʹͶͲͲʹͲ + Ͷ = Ͷ͸ͷ͵ ˍʜ. 

 
 
ɉɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 ݂ = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ ܾ,                                                                            ሺ͸.͸͸ሻ 
 ݂ = ሺͷ͸ʹ − ͷͷͳ + Ͳ,ͷሻ ∙ ʹͲ = ʹ͵Ͳ ˏଶ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ݂ଵ,ହ ∙ ݃;                                                                                            ሺ͸.͸͹ሻ 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ʹ͵Ͳଵ,ହ ∙ ͻ,ͺͳ = ͳͺͺʹ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ: 
 ܳˊ˓ ˃˔˚ = ܳˊܾ + ˄ߜ ;                                                                                                      ሺ͸.͸ͺሻ 
 ܳˊ˓ ˃˔˚ = ͳͺͺʹʹͲ + Ͷ = ͹ͺ,Ͷ ˍʜ. 
 
Ƚɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ: 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 

ɝɢɞɪɚɜɥɢɤɢ. ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɜɟɪɯɨɜɭɸ ɢ ɧɢɡɨɜɭɸ ɝɪɚɧɶ 
ɩɪɢɧɹɬɵ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 

ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 



103 
 

ܹ˅ = ௪ߩ ∙ ݃ ∙ ሺ∇ʜʞʢ − ∇˒ˑˇሺʑʐሻሻଶʹ ,                                                              ሺ͸.͸ͻሻ 
 ܹ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͷ͸ͳ − ͷͳͷሻଶʹ = ͳͲ͵͹ͺ ˍʜ. 
 
ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܹː = ௪ߩ ∙ ݃ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇሺʜʐሻሻଶʹ ,                                                          ሺ͸.͹Ͳሻ 
 ܹː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺͷʹͲ − ͷͳͷሻଶʹ = ͳʹʹ,Ͷ͸͵ ˍʜ.  

 
ɉɥɟɱɨ ɞɥɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɬɪɟɬɶ 

ɜɵɫɨɬɵ ɩɨɜɟɪɯɧɨɫɬɢ ɞɚɜɥɟɧɢɹ: 
 ݈ௐ˅ = ∇ʜʞʢ − ∇˒ˑˇሺʑʐሻ͵ ,                                                                                  ሺ͸.͹ͳሻ 
 ݈ௐ˅ = ͷ͸ͳ − ͷͳͷ͵ = ͳͷ,͵ ˏ, 
 ݈ௐː = ∇ʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅ы͵ ,                                                                            ሺ͸.͹ʹሻ 
 ݈ௐː = ͷʹͲ − ͷͳͷ͵ = ͳ,͹ ˏ. 
 
ȼɡɜɟɲɢɜɚɸɳɟɟ ɞɚɜɥɟɧɢɟ: 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɨɜɬɨɪɹɟɬ ɩɨɞɡɟɦɧɵɣ ɤɨɧɬɭɪ ɩɥɨɬɢɧɵ 

ɨɬ ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ.  
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ˅ = ௪ߩ ∙ ݃ ∙ ˒ܤ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅ыሻ,                                                ሺ͸.͹͵ሻ 
 ܹ˅ ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵͵,ͺʹ ∙ ሺͷʹͲ − ͷͳͷሻ = ͳ͸ͷͻ ˍʜ. 
 
ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ: 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ 

AutoCAD. 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ܵ˗ = ʹͷ͵,ͺ ˏଶ. ɋɢɥɚ 

ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
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˗ܹ = ௪ߩ ∙ ݃ ∙ ܵ˗,                                                                                                    ሺ͸.͹Ͷሻ 
 ˗ܹ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹͷ͵,ͺ = ʹͶͻͲ ˍʜ. 
 
ɉɥɟɱɨ ɦɨɦɟɧɬɚ ɫɢɥ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɫ ɩɨɦɨɳɶɸ 

AutoCAD, ݈ ௐ˗ = ͺ,ͳͳ ˏ. 
 

Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ: 
Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
˓ˆ݌  = ːߛ ∙ ℎː ∙ ଶ݃ݐ ቀͶͷ − 𝜑ːʹቁ ;                                                                           ሺ͸.͹ͷሻ 

ɝɞɟ ̂ߛ ˓˅́ ˅ – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ, ̂ߛ ˓˅́ ˅ = ͳͲ ˍʜ/ˏଷ; ℎˆ˓ – ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ℎˆ˓ = ͵ ˏ; 𝜑ˆ˓ – ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ, 𝜑ˆ˓ = ʹͲ°,  
˓ˆ݌  = ͳͲ ∙ ͵ ∙ ଶ݃ݐ (Ͷͷ − ʹͲʹ) = ͳͶ,͹ͳ ˍʜˏ. 
˓ˆܧ  = ˓ˆ݌ ∙ ℎˆ˓ʹ ,                                                                                                       ሺ͸.͹͸ሻ 
˓ˆܧ  = ͳͶ,͹ͳ ∙ ͵ʹ = ʹʹ,ͳ ˍʜ. 
 

Ɍɚɤ ɤɚɤ ɨɫɧɨɜɚɧɢɟ ɫɤɚɥɶɧɨɟ (ɝɪɚɧɢɬ), ɡɚɝɥɭɛɥɟɧɢɟ ɦɚɥɟɧɶɤɨɟ, ɩɥɨɬɢɧɚ 
ɜɵɲɟ 50 ɦ. ɢ ɫɰɟɩɥɟɧɢɟ ɝɪɚɧɢɬɚ ɜɵɫɨɤɨɟ, ɬɨ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɟ ɭɱɢɬɵɜɚɟɦ. 

 
6.6.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɪɟɦɟɧɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 
ȼɨɥɧɨɜɨɟ ɞɚɜɥɟɧɢɟ: 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ 

[29]: 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ௪ߩ ∙ ݃ ∙ ℎଵ% ∙ ቀ𝜆̅𝜋 + ℎబଶ ቁ ;                                                              ሺ͸.͹͹ሻ  
 

ɝɞɟ ℎʝ – ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎʝ = ߨ ∙ ℎଵ%ଶ̅ߣ ,                                                                                                          ሺ͸.͹ͺሻ 
 



105 
 

ℎʝ = ͵,ͳͶ ∙ ͵,͵ͺଶͶͲ,ͷ͸ = Ͳ,ͺͺ͵, 
 ܹ˅ ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵,͵ͺ ∙ (ͶͲ,ͷ͸͵,ͳͶ + Ͳ,ͺͺ͵ʹ ) = ʹʹ,ͷ͸ ˍʜ. 
 
ɉɥɟɱɨ ɫɢɥɵ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ 

ɛɶɟɮɚ: 
 ݈˅ˑˎː = ʹߣ̅ ∙ ߨ + ͵ͅ ∙ ℎଵ%,                                                                                         ሺ͸.͹ͻሻ 
 ݈˅ˑˎː = ͶͲ,ͷ͸ʹ ∙ ͵,ͳͶ + ͵ͅ ∙ ͵,͵ͺ = ͷ,ͳͻ ˏ. 
ݕ˅  ˑˎː = Ͷ͸ − ͷ,ͳͲ = ͶͲ,ͺͳ ˏ. 
 
6.7 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱɟɬ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɩɥɨɬɢɧɵ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɫɟɱɟɧɢɸ 1-1 ɛɟɡ ɭɱɟɬɚ 

ɡɭɛɚ. Ⱦɥɹ ɤɚɠɞɨɣ ɫɢɥɵ ɩɨ ɋɇɢɉɭ [29] ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ 
ɩɨ ɧɚɝɪɭɡɤɟ, ɭɤɚɡɵɜɚɟɬɫɹ ɧɚɩɪɚɜɥɟɧɢɟ ɞɟɣɫɬɜɢɹ ɫɢɥɵ ɢ ɩɥɟɱɨ ɫɢɥɵ (ɟɫɥɢ 
ɦɨɦɟɧɬ ɫɢɥɵ ɩɨ ɱɚɫɨɜɨɣ ɫɬɪɟɥɤɟ, ɬɨ ɡɧɚɤ «ɩɥɸɫ», ɟɫɥɢ ɩɪɨɬɢɜ – «ɦɢɧɭɫ»). 
ɗɩɸɪɵ ɧɚɝɪɭɡɨɤ ɢ ɧɚɩɪɹɠɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɱɟɪɬɟɠɟ 4. Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ 
ɧɚ ɩɥɨɬɢɧɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 

  
Ɍɚɛɥɢɰɚ 6.1 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
Ɉɛɨɡɧɚɱɟɧɢɟ 

ɫɢɥɵ 
γɜ 

ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɋɢɥɚ, ɤɇ ɉɥɟɱɨ, ɦ 
Ɇɨɦɟɧɬ, 

ɤɇ∙ɦ 

Wɜ 1 ĺ 10378 14 145305,7 

Wɧ 1 ĸ 122,63 -1,7 -208,463 
Gɛ 0,95 Ļ 4420,05 -5,22 -24287 

Gɩɥ 0,95 Ļ 13338,95 -3,74 -52513,3 

Wɜɡɜ 1 Ĺ 1659 0,00 0,00 

Wɮ 1 Ĺ 2490 8,11 20192,1 

Wɜɨɥɧ 1 ĺ 22,56 40,81 920,78 

Qɡ 1 Ļ 1693 -13,4 -25219 
 
ɋɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ (ɜɫɟ ɫɢɥɵ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞёɠɧɨɫɬɢ 

ɩɨ ɧɚɝɪɭɡɤɟ): 
 Σܰ = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ,                                                                   ሺ͸.ͺͲሻ 
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 Σܰ = ͳ͵͵͵ͺ,ͻͷ + ͶͶʹͲ,Ͳͷ − ͳ͸ͷͻ − ʹͶͻͲ + ͳ͸ͻ͵ = ͳͷ͵ͲͶ ˍʜ. 
 

Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ ɞɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௨ = − Σʑܰ + ͸ ∙ Σܯʑଶ ,                                                                                           ሺ͸.ͺͳሻ 
 

ɝɞɟ Σܯ  – ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɫɢɥ ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɨɨɪɭɠɟɧɢɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɫɟɪɟɞɢɧɵ ɟɝɨ ɩɨɞɨɲɜɵ; 

 𝜎௬௨ = − ͳͷ͵ͲͶ     ͵͵,ͺʹ + ͸ ∙ ͸Ͷʹ͹ͻ͵͵,ͺʹଶ = −ͳͳͷ,͵ʹ ˍʞ˃, 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ୵ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ,                                                                 ሺ͸.ͺʹሻ 
 

ɝɞɟ ݉௨ – ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɚ ɭɪɨɜɧɟ ɪɚɫɱёɬɧɨɝɨ ɫɟɱɟɧɢɹ, ݉௨ = Ͳ; ܪௗ௨ – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, 
 𝜎௫௨ − ͳͳͷ,͵ʹ ∙ Ͳ − ͳͲ ∙ Ͷ͸ ∙ ሺͳ − Ͳሻ = −Ͷ͸Ͳˍʞ˃,  
 𝜏௫௬௨ = ୵ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨,                                                                                ሺ͸.ͺ͵ሻ 
 𝜏௫௬௨ = ሺͳͲ ∙ Ͷ͸ − ͳͳͷ,͵ʹሻ ∙ Ͳ = Ͳ ˍʞ˃,  
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ୵ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ ,                                                                 ሺ͸.ͺͶሻ 
 𝜎ଵ௨ = −ͳͳͷ,͵ʹ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ Ͷ͸ ∙ Ͳ = −ͳͳͷ,͵ʹ ˍʞ˃, 
 𝜎ଷ௨ = ୵ߛ− ∙ ;ௗ௨ܪ                                                                                                      ሺ͸.ͺͷሻ 
 𝜎ଷ௨ = −ͳͲ ∙ Ͷ͸ = −Ͷ͸Ͳ ˍʞ˃. 
 
Ʉɪɚɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ ɞɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 𝜎௬௧ = − Σܰܤ˒ − ͸ ∙ Σܤܯଶ˒ ,                                                                                            ሺ͸.ͺ͸ሻ 
 𝜎௬௧ = − ͳͷ͵ͲͶͶ͸ − ͸ ∙ ͸Ͷʹ͹ͻͶ͸ଶ = −ͳͷͲ,Ͷ͵ˍʞ˃, 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ୵ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ,                                                                   ሺ͸.ͺ͹ሻ 
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𝜎௫௧ = −ͳͷͲ,Ͷ͵ ∙ Ͳ,͸ͻ − ͳͲ ∙ ͷ ∙ ሺͳ − Ͳ,͸ͻሻ = −ͳͳͻ,͵ ˍʞ˃, 
 𝜏௫௬௧ = ୵ߛ)− ∙ ௗ௧ܪ + 𝜎௬௧൯ ∙ ݉௧ ,                                                                               ሺ͸.ͺͺሻ 
 𝜏௫௬௧ = −(ͳͲ ∙ ͷ + ሺ−ͳͷͲ,Ͷ͵ሻ൯ ∙ Ͳ,͸ͻ = ͸ͻ,ʹʹ ˍʞ˃, 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ୵ߛ ∙ ௗ௧ܪ ∙ ݉௧ଶ;                                                                   ሺ͸.ͺͻሻ 
 𝜎ଷ௧ = −ͳͷͲ,Ͷ͵ ∙ ሺͳ + Ͳ,͸ͻሻ + ͳͲ ∙ ͷ ∙ Ͳ,͸ͻ = −ʹͳͻ,͹͵ ሺˍʞ˃ሻ, 
 𝜎ଵ௧ = ୵ߛ− ∙ ௗ௧ܪ ;                                                                                                       ሺ͸.ͻͲሻ 

 𝜎ଵ௧ = −ͳͲ ∙ ͷ = −ͷͲ ˍʞ˃. 
 
Ɋɚɫɫɱɢɬɚɧɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.2. 
 

Ɍɚɛɥɢɰɚ 6.2 – Ɉɫɧɨɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ ɨɫɧɨɜɧɨɟ ɫɨɱɟɬɚɧɢɢ 
ɧɚɝɪɭɡɨɤ  

ɇɚɩɪɹɠɟɧɢɹ ɜ ɤɢɥɨ ɉɚɫɤɚɥɹɯ 
ɇɚɩɨɪɧɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ 𝜎௬௨ −ͳͳͷ,͵ʹ 𝜎௬௧ −ͳͷͲ,Ͷ͵ 𝜎௫௨ −Ͷ͸Ͳ 𝜎௫௧ −ͳͳͻ,͵ 𝜏௫௬௨  Ͳ 𝜏௫௬௧  ͸ͻ,ʹʹ 𝜎ଵ௨ −ͻͳ,Ͷ 𝜎ଵ௧ −ͷͲ 𝜎ଷ௨ −Ͷ͸Ͳ 𝜎ଷ௧ −ʹͳͻ,͹͵ 

 
6.8 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ  ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕;                                                                                          ሺ͸.ͻͳሻ 
 

ɝɞɟ ߛ௟௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ [28]; ߛ௖ௗ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɋɇɢɉɭ [28]: 
௡ߛ  ∙ ௟௖ߛ ∙ |𝜎ଷ௧| = ͳ,ʹͷ ∙ ͳ ∙ ʹͳͻ,ͺ͹͵ = ʹ͹Ͷ,͸͸ ˍʞ˃, 
 
ɉɨɞɛɢɪɚɹ ɪɚɡɥɢɱɧɵɟ ɤɥɚɫɫɵ ɛɟɬɨɧɚ ɩɨ ɪɚɫɱɟɬɧɨɦɭ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 

ɛɟɬɨɧɚ ɫɠɚɬɢɸ, ɜɢɞɢɦ, ɱɬɨ ɩɨɞɯɨɞɢɬ ɛɟɬɨɧ ɤɥɚɫɫɚ B5 ɫ ܴ௕ = ʹͺͲͲ ˍʞ˃. 
௖ௗߛ   ∙ ܴ௕ = ͳ ∙ ʹͺͲͲ = ʹͺͲͲ ˍʞ˃, 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ  ߛ௡ ∙ ௟௖ߛ ∙ 𝜎ଷ ൑ ௖ௗߛ ∙ ܴ௕ ⇒ ʹ͹Ͷ,͸͸ ൑ ʹͺͲͲ.  
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 ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɥɹ 
ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 

 𝜎௬௨ < Ͳ;                                                                                                                    ሺ͸.ͻʹሻ 
 𝜎௬௨ < Ͳ ⇒ −ͳͳͷ,͵ʹ < Ͳ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ୵ߛ ∙  ௗ௨,                                                                                           ሺ͸.ͻ͵ሻܪ
 Ͳ,ʹͷ ∙ ߛ˅ ∙ ௗ௨ܪ = Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ Ͷ͸ = ͳͳʹ,ͺʹ ˍʞ˃, 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ߛ˅ ∙ ௗ௨ܪ ⇒ |−ͳͳͷ,͵ʹ|  ൒ ͳͳʹ,ͺʹ . 
 
6.9 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

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

ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ ൒  ௡ߛ

 ܴ = Σܰ ∙ ሺ𝜑ሻ݃ݐ + ˒ܧ ∙ ௖′ߛ + ܿ ∙ 𝜔,                                                                    ሺ͸.ͻͶሻ 
 

ɝɞɟ Σܰ- ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ; ݃ݐሺ𝜑ሻ – ɬɚɧɝɟɧɫ ɭɝɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ݃ݐሺ𝜑ሻ = Ͳ,͹ͷ; ߛ′௖ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɞɥɹ ɩɚɫɫɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɪɭɧɬɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ߛ′௖ = Ͳ; ܿ – ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ, ܿ = ͳͲͲ; 𝜔 – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 
ɩɨɝɨɧɧɵɣ ɦɟɬɪ; 

 
Ɋɚɫɫɱɢɬɚɟɦ ɫɭɦɦɭ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ (ɜɫɟ ɫɢɥɵ ɫ ɭɱёɬɨɦ ɤɨɷɮɮɢɰɢɟɧɬɚ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ): 
 Σܰ = ˄ܩ + ˎ˒ܩ − ܹ˅ ˊ˅ − ˗ܹ + ܳˊ,                                                                   ሺ͸.ͻͷሻ 
 Σܰ = ͳ͵͵͵ͺ,ͻͷ + ͶͶʹͲ,Ͳͷ − ͳ͸ͷͻ − ʹͶͻͲ + ͳ͸ͻ͵ = ͳͷ͵ͲͶ ˍʜ, 
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𝜔 = ௡ܤ ∙ ͳ;                                                                                                              ሺ͸.ͻ͸ሻ 
 𝜔 = ͵͵,ͺʹ ∙ ͳ = ͵͵,ͺʹ ˏଶ, 
 ܴ = ͳͷ͵ͲͶ ∙ Ͳ,͹ͷ + ͳͲͲ ∙ ͵͵,ͺʹ = ͳͶͺ͸Ͳ ˍʜ, 
 
ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɧɟɨɛɯɨɞɢɦɨ ɭɱɟɫɬɶ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɟ 

ɞɚɜɥɟɧɢɟ ɧɚ ɡɭɛ ɩɥɨɬɢɧɵ.  
 

ɋɞɜɢɝɚɸɳɚɹ ɫɢɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ: 
ܨ  = ܹ˅ − ܹː + ܹ˅ ˑˎː +  ː,                                                                                ሺ͸.ͻ͹ሻܧ
ܨ  = ͳͲ͵͹ͺ − ͳʹʹ,͸͵ + ʹʹ,Ͳͳ + ʹʹ,ͷ͸ = ͳͲ͵ͲͲ ˍʜ. 
 
Ɋɚɫɫɱɢɬɵɜɚɟɦ ɜɵɪɚɠɟɧɢɟ: 
 ܴ ∙ ܨ௖ௗߛ ∙ ௟௖ߛ = ͳͶͺ͸ͲͳͲ͵ͲͲ ∙ Ͳ,ͻͷͳ = ͳ,͵͹. 

 
1,370 ൒ 1,250. 
 
ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɛɨɥɶɲɟ ɥɢɛɨ ɪɚɜɧɨ ɤɨɷɮɮɢɰɢɟɧɬɭ 

ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɬɶ ɟɝɨ ɧɚ ɛɨɥɟɟ ɱɟɦ ɧɚ 
10 (%). 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 

7.1 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 

Ɉɞɧɚ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɞɷɪɫɤɨɣ Ƚɗɋ - 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ (ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ) ɦɨɝɭɬ ɛɵɬɶ ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɞɥɹ ɜɫɟɝɨ 
ɪɟɝɢɨɧɚ. ɉɨɷɬɨɦɭ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ 
ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ 
ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ ɩɨɥɨɠɟɧɢɹɦɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɪɟɝɥɚɦɟɧɬɨɜ, ɡɚɤɨɧɨɜ, ɫɬɚɧɞɚɪɬɨɜ, ɦɟɫɬɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɞɨɥɠɧɨɫɬɧɵɯ 
ɢɧɫɬɪɭɤɰɢɣ. Ɉɫɧɨɜɧɵɦ ɢɡ ɧɢɯ ɹɜɥɹɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 13 ɢɸɥɹ 2015 ɝɨɞɚ)». 
Ɍɪɟɛɨɜɚɧɢɟɦ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ (ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 13 ɢɸɥɹ 2015 ɝɨɞɚ)» ɹɜɥɹɟɬɫɹ ɫɨɫɬɚɜɥɟɧɢɟ Ⱦɟɤɥɚɪɚɰɢɢ ɨ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɤɨɬɨɪɨɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ 
ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ 
ɷɤɫɩɟɪɬɢɡɵ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, 
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. Ʉɨɧɬɪɨɥɶ ɫɨɫɬɨɹɧɢɹ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ ɋɚɧɝɚɪɫɤɨɣ 
Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ). ȼ ɫɨɫɬɚɜ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɜɯɨɞɢɬ ɫɩɟɰɢɚɥɶɧɨɟ ɩɨɞɪɚɡɞɟɥɟɧɢɟ, ɡɚɞɚɱɚ 
ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɢɡɦɟɪɟɧɢɢ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ.  
 ɇɚ ɨɫɧɨɜɚɧɢɢ ɜɵɲɟ ɩɟɪɟɱɢɫɥɟɧɧɨɝɨ ɢ Ⱥɤɬɚ ɨɛɫɥɟɞɨɜɚɧɢɹ ɫɨɫɬɨɹɧɢɹ ȽɌɋ 
ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɨ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɣ ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɫɨɨɪɭɠɟɧɢɣ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɨɟɤɬɭ, 
ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ ɦɚɫɲɬɚɛɵ 
ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɢɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɢ 
ɥɢɤɜɢɞɚɰɢɢ. 

 
7.2 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 
ɍɫɩɟɯ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɡɚɜɢɫɢɬ ɨɬ 

ɨɛɹɡɚɬɟɥɶɫɬɜ, ɜɡɹɬɵɯ ɧɚ ɫɟɛɹ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ ɭɩɪɚɜɥɟɧɢɹ, ɜɫɟɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɢ ɪɚɛɨɬɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɉɫɧɨɜɧɚɹ ɰɟɥɶ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ ɬɪɭɞɚ - ɞɨɫɬɢɠɟɧɢɟ ɫɨɰɢɚɥɶɧɨɝɨ 
ɷɮɮɟɤɬɚ, ɬ.ɟ. ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɫɨɯɪɚɧɟɧɢɟ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ 
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ɪɚɛɨɬɚɸɳɢɯ, ɫɨɤɪɚɳɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɢ ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟ. 

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

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɫ ɱɢɫɥɟɧɧɨɫɬɶɸ ɪɚɛɨɬɧɢɤɨɜ ɛɨɥɟɟ 50 
ɱɟɥɨɜɟɤ ɜ ɨɛɹɡɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɫɨɡɞɚɟɬɫɹ ɋɈɌɢɉɄ.  

Ɉɫɧɨɜɧɵɦɢ ɫɨɫɬɚɜɥɹɸɳɢɦɢ ɫɢɫɬɟɦɵ ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɫɨɡɞɚɧɢɟ ɫɥɭɠɛɵ ɨɯɪɚɧɵ ɬɪɭɞɚ; 
– ɩɪɨɜɟɞɟɧɢɟ ɚɬɬɟɫɬɚɰɢɢ ɪɚɛɨɱɢɯ ɦɟɫɬ; 
– ɩɪɨɜɟɞɟɧɢɟ ɢɧɫɬɪɭɤɬɚɠɚ ɫ ɫɨɬɪɭɞɧɢɤɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ; 
– ɪɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɨɥɨɠɟɧɢɹ ɢ ɢɧɫɬɪɭɤɰɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ 

ɨɪɝɚɧɢɡɚɰɢɢ. 
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 
ɫɬɪɨɢɬɟɥɶɧɵɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ (ɋɇɢɉ [31]), ɧɨɪɦɚɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɢ ɝɢɞɪɨɚɤɤɭɦɭɥɢɪɭɸɳɢɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, 
ɬɪɟɛɨɜɚɧɢɹɦ Ɋɟɱɧɨɝɨ ɪɟɝɢɫɬɪɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, Ɋɨɫɫɢɣɫɤɨɝɨ ɪɟɝɢɫɬɪɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɚɦ «Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ» ɢ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ», ɋɚɧɢɬɚɪɧɵɦ ɩɪɚɜɢɥɚɦ ɩɨ ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ ɢ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɤ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦɭ 
ɨɛɨɪɭɞɨɜɚɧɢɸ, ɧɨɪɦɚɬɢɜɧɵɦ ɚɤɬɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ Ɋɨɫɬɟɯɧɚɞɡɨɪɚ Ɋɨɫɫɢɢ, 
Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɫɬɚɧɞɚɪɬɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ, ɉɪɚɜɢɥɚɦ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ, ɩɪɚɜɢɥɚɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
(ɩɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ) ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ 
ɭɫɬɪɨɣɫɬɜɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɉɪɚɜɢɥɚɦ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɢ ɢɧɵɦ ɞɟɣɫɬɜɭɸɳɢɦ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦ ɢ ɨɬɪɚɫɥɟɜɵɦ ɧɨɪɦɚɬɢɜɧɵɦ 
ɢ ɩɪɚɜɨɜɵɦ ɚɤɬɚɦ.  

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

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

Ʉɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɨɛɭɱɟɧ ɛɟɡɨɩɚɫɧɵɦ ɦɟɬɨɞɚɦ ɬɪɭɞɚ ɩɪɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɷɥɟɤɬɪɨ–, ɩɨɠɚɪɨ–, 
ɜɡɪɵɜɨɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɬɟɯɧɢɱɟɫɤɢɯ ɪɚɛɨɬ, ɩɪɨɣɞɟɬ ɩɪɨɜɟɪɤɭ 
ɡɧɚɧɢɣ ɢ ɞɨɥɠɟɧ ɛɭɞɟɬ ɢɦɟɬɶ ɞɨɤɭɦɟɧɬ ɨ ɩɪɚɜɟ ɩɪɨɜɟɞɟɧɢɹ ɷɬɢɯ ɪɚɛɨɬ. 

ɗɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɋɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɧɚɯɨɞɢɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ 
ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɢ ɛɭɞɭɬ 
ɭɤɨɦɩɥɟɤɬɨɜɚɧɵ ɢɫɩɵɬɚɧɧɵɦɢ, ɝɨɬɨɜɵɦɢ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɡɚɳɢɬɧɵɦɢ 
ɫɪɟɞɫɬɜɚɦɢ, ɚ ɬɚɤɠɟ ɫɪɟɞɫɬɜɚɦɢ ɨɤɚɡɚɧɢɹ ɩɟɪɜɨɣ ɦɟɞɢɰɢɧɫɤɨɣ ɩɨɦɨɳɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɩɪɚɜɢɥɚɦɢ ɢ ɧɨɪɦɚɦɢ. 

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

– ɨɮɨɪɦɥɟɧɢɟ ɪɚɛɨɬ ɧɚɪɹɞɨɦ, ɪɚɫɩɨɪɹɠɟɧɢɟɦ ɢɥɢ ɩɟɪɟɱɧɟɦ ɪɚɛɨɬ, 
ɜɵɩɨɥɧɹɟɦɵɯ ɜ ɩɨɪɹɞɤɟ ɬɟɤɭɳɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ; 

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

ɪɚɛɨɬɵ. 
ɇɚ ɋɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɢ ɞɨɜɟɞɟɧɵ ɞɨ ɫɜɟɞɟɧɢɹ ɜɫɟɝɨ 

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

Ɋɚɛɨɱɢɟ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɛɭɞɭɬ ɪɚɡɪɚɛɨɬɚɧɵ ɞɥɹ ɜɫɟɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ. 

 
7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 

 
Ɉɛɳɟɫɬɚɧɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ 

Ƚɗɋ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ ɢ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɟɚɤɬɨɪɨɜ, ɜ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ: ɤɚɛɟɥɶɧɵɯ ɲɚɯɬɚɯ, 
ɤɚɛɟɥɶɧɵɯ ɝɚɥɟɪɟɹɯ, ɜ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɟ, ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɄɊɍ, Ⱥɋɍ, 
ɩɨɦɟɳɟɧɢɹɯ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ ɢ ɚɩɩɚɪɚɬɧɨɣ ɧɚ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɟ, ɚ ɬɚɤɠɟ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɜɵɞɚɱɢ ɫɢɝɧɚɥɚ ɨ ɩɨɠɚɪɟ ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ Ƚɗɋ. Ⱦɚɧɧɚɹ 
ɫɢɫɬɟɦɚ ɢɧɬɟɝɪɢɪɭɟɬɫɹ ɜ ɫɨɫɬɚɜ ɫɬɚɧɰɢɨɧɧɨɝɨ ɭɪɨɜɧɹ ɭɩɪɚɜɥɟɧɢɹ (ɜɟɪɯɧɟɝɨ) 
ɤɚɤ ɨɬɞɟɥɶɧɚɹ ɩɨɞɫɢɫɬɟɦɚ, ɜɵɩɨɥɧɹɸɳɚɹ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɮɭɧɤɰɢɢ ɤɨɧɬɪɨɥɹ ɢ 
ɭɩɪɚɜɥɟɧɢɹ, ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɤɨɦɩɥɟɤɫɵ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ 
ɨɛɟɫɩɟɱɢɬɶ ɥɨɤɚɥɶɧɵɣ ɢ ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɨɠɚɪɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ 
ɨɛɴɟɤɬɟ, ɫɨɫɬɨɹɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɩɭɫɤ ɫɢɫɬɟɦ ɜɨɞɹɧɨɝɨ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ ɪɚɦɤɚɯ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ, ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɢ ɪɭɱɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ. 
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Ɉɫɧɨɜɧɵɟ ɡɚɞɚɱɢ ɫɢɫɬɟɦɵ:  
− ɨɩɟɪɚɬɢɜɧɵɣ ɩɪɢɟɦ, ɨɛɪɚɛɨɬɤɚ ɢ ɚɪɯɢɜɢɪɨɜɚɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨɬ 

ɩɨɠɚɪɧɵɯ ɢɡɜɟɳɚɬɟɥɟɣ ɢ ɭɫɬɪɨɣɫɬɜ ɡɚɳɢɬ; 
− ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɢɝɧɚɥɨɜ ɢ ɭɩɪɚɜɥɹɸɳɢɯ ɤɨɦɚɧɞ ɜ ɫɢɫɬɟɦɵ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɜɤɥɸɱɟɧɢɟ ɧɚɫɨɫɨɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, 
ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ, ɫɪɚɛɚɬɵɜɚɧɢɟ ɩɪɢɜɨɞɨɜ ɦɟɯɚɧɢɡɦɨɜ); 

− ɜɵɞɚɱɚ ɤɨɦɚɧɞ ɢ ɫɢɝɧɚɥɨɜ ɜ ɫɢɫɬɟɦɭ ɫɢɝɧɚɥɢɡɚɰɢɢ (ɫɜɟɬɨɜɨɣ ɢ 
ɡɜɭɤɨɜɨɣ), ɚ ɬɚɤɠɟ ɜ ɤɨɧɬɪɨɥɥɟɪɵ ɥɨɤɚɥɶɧɨɝɨ ɭɪɨɜɧɹ; 

− ɩɟɪɟɞɚɱɚ ɞɚɧɧɵɯ ɨɩɟɪɚɬɨɪɭ, ɜ ɫɟɪɜɟɪ ɛɚɡɵ ɞɚɧɧɵɯ Ⱥɋɍ Ɍɉ, ɧɚ ɳɢɬ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ; 

− ɤɨɧɬɪɨɥɶ ɧɚɞ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶɸ ɫɢɫɬɟɦɵ. 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ 

ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ, ɬɚɤ ɤɚɤ ɫɨɞɟɪɠɚɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɬɪɚɧɫ-
ɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɩɨɷɬɨɦɭ ɬɭɲɟɧɢɟ ɢɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ 
ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɋ ɷɬɨɣ ɰɟɥɶɸ ɩɨ ɩɟɪɢɦɟɬɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ 
ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ ɨɪɨɫɢɬɟɥɢ. 

Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ-
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ 
ɩɨɠɚɪɚ, ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ 
ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ȼɫɟ ɦɟɫɬɚ ɩɪɨɯɨɞɚ ɤɚɛɟɥɟɣ ɱɟɪɟɡ ɫɬɟɧɵ, ɩɟɪɟɝɨɪɨɞɤɢ ɢ 
ɩɟɪɟɤɪɵɬɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɩɥɨɬɧɟɧɵ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɝɧɟɫɬɨɣɤɨɫɬɢ ɧɟ ɦɟɧɟɟ 
0,75 ɱ. ɍɩɥɨɬɧɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɬɪɚɫɫ ɞɨɥɠɧɨ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɬɨɥɶɤɨ ɨɝɧɟɫɬɨɣɤɢɯ ɧɟɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɫɨɫɬɚɜɨɜ. 

Ⱦɥɹ ɦɢɧɢɦɢɡɚɰɢɢ ɪɢɫɤɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɠɚɪɚɦɢ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɋɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɛɭɞɭɬ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɵ. ɉɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɟɣ ɩɟɪɫɨɧɚɥɚ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɵɦɢ ɫ 
ɩɪɨɜɟɪɤɨɣ ɡɧɚɧɢɣ ɜ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɫɪɨɤɢ ɩɪɨɜɟɪɤɢ ɩɪɚɜɢɥ ɪɚɛɨɬɧɢɤɨɜ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ. 

ȼɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɨɞɝɨɬɨɜɤɚ ɪɚɛɨɬɧɢɤɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ: 

- ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɩɨɜɬɨɪɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ, ɜɨɩɪɨɫɨɜ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ;  
- ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ;  
- ɩɨɜɵɲɟɧɢɟ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ;  
- ɢɡɭɱɟɧɢɟ ɢ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɬ.ɞ. 
ɉɟɪɫɨɧɚɥ Ƚɗɋ ɧɟɫɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɠɚɪɧɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ. Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɧɟɫɭɬ ɞɢɫɰɢɩɥɢɧɚɪɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢɥɢ ɭɝɨɥɨɜɧɭɸ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 
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ɋɩɟɰɢɚɥɶɧɵɟ ɦɟɫɬɚ ɞɥɹ ɤɭɪɟɧɢɹ ɛɭɞɭɬ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɧɚɢɛɨɥɟɟ 
ɛɟɡɨɩɚɫɧɵɯ ɩɨɡɢɰɢɹɯ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. ȼɨ ɜɫɟɯ 
ɩɨɦɟɳɟɧɢɹɯ, ɫɤɥɚɞɚɯ, ɡɞɚɧɢɹɯ ɛɭɞɭɬ ɪɚɡɦɟɳɟɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨɠɚɪɧɵɟ ɞɚɬɱɢɤɢ. 
ȼɨ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɥɟɧɵ ɨɝɧɟɬɭɲɢɬɟɥɢ.  

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

Ⱦɥɹ ɨɛɧɚɪɭɠɟɧɢɹ, ɨɩɨɜɟɳɟɧɢɹ, ɬɭɲɟɧɢɹ ɢ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɜɧɭɬɪɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɨɜɵɲɟɧɧɨɣ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɶɸ ɧɚ 
ɋɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
(ȺɉɉɌ). 

 
7.4 Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ȼ ɩɟɪɢɨɞ ɩɨɞɝɨɬɨɜɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, 

ɦɨɧɬɚɠɚ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɚɜɢɥɚ ɢ ɩɪɨɢɡɜɨɞɢɬɶɫɹ 
ɤɨɧɬɪɨɥɶ ɡɚ ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɇɚɥɚɝɚɸɬɫɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɜɵɛɪɨɫɚɦ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ 
«Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ». №96–ɎɁ ɨɬ 4 ɦɚɹ 1999 ɝ . 

Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 
ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ ɂɞɷɪɫɤɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɪɟɫɩɭɛɥɢɤɢ 
Ȼɭɪɹɬɢɹ. ɉɥɨɬɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ ɜ ɷɬɨɦ ɪɚɣɨɧɟ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɧɢɡɤɚɹ  ʹ,ͺͲ ˚ˈˎ./ˍˏଶ. ȼ ɩɪɢɥɟɠɚɳɢɯ ɤ ɦɟɫɬɭ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɪɚɣɨɧɚɯ ɧɚɯɨɞɢɬɫɹ ɝɨɪɨɞ ɋɭɧɬɚɪ, ɧɚɫɟɥɟɧɢɟ ɤɨɬɨɪɨɝɨ ɫɨɫɬɚɜɥɹɟɬ 23764  ɱɟɥɨɜɟɤ 
ɧɚ 2016 ɝ. ɉɥɨɳɚɞɶ ɡɚɬɨɩɥɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɚɜɧɚ Ͷ͹Ͳ ˕ы˔. ˍˏଶ  ɩɪɢ ɷɬɨɦ ɡɚɬɨɩɢɬɫɹ 5,5 ɬɵɫ. ɝɚ ɫɟɥɶɯɨɡɡɟɦɟɥɶ, ɢɡ ɧɢɯ 2,5 ɬɵɫ. ɝɚ 
ɩɚɲɧɢ. ȼ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ ɩɨɩɚɞɚɸɬ 3 ɧɚɫɟɥёɧɧɵɯ ɩɭɧɤɬɨɜ ɫ  ɧɚɫɟɥɟɧɢɟɦ ɦɟɧɟɟ 
1 ɬɵɫ. ɱɟɥɨɜɟɤ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɸ ɨɬɫɭɬɫɬɜɭɸɬ ɜɚɠɧɵɟ ɷɤɨɧɨɦɢɱɟɫɤɢɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɨɰɢɚɥɶɧɨ–ɤɭɥɶɬɭɪɧɵɟ ɨɛɴɟɤɬɵ. 

Ʉɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ɋɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ, ɩɨɞɥɟɠɚɳɟɣ 

ɩɨɫɬɨɹɧɧɨɦɭ ɢɥɢ ɜɪɟɦɟɧɧɨɦɭ ɡɚɬɨɩɥɟɧɢɸ, ɩɨɞɬɨɩɥɟɧɢɸ ɢ ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɸ.  
ȼ ɤɨɦɩɥɟɤɫ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɟ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɨɱɢɫɬɤɚ ɨɬ ɦɭɫɨɪɚ ɢ ɨɫɬɚɬɤɨɜ ɫɬɪɨɟɧɢɣ; 
– ɜɵɜɨɡ ɧɟɱɢɫɬɨɬ ɢɡ ɭɛɨɪɧɵɯ ɢ ɜɵɜɨɡ ɛɵɬɨɜɵɯ ɨɬɛɪɨɫɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ; 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ ɢ 

ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɨɜ; 
– ɥɢɤɜɢɞɚɰɢɹ ɫɤɜɚɠɢɧ (ɚɪɬɟɡɢɚɧɫɤɢɯ, ɝɟɨɥɨɝɨɪɚɡɜɟɞɨɱɧɵɯ ɢ ɞɪ.). 
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Ⱦɥɹ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɩɪɢɧɨɫɢɦɨɝɨ ɡɚɬɨɩɥɟɧɢɟɦ ɢ ɩɨɞɬɨɩɥɟɧɢɟɦ 
ɡɟɦɟɥɶ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

– ɩɟɪɟɧɨɫ ɨɬɞɟɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ, ɧɚɪɚɳɢɜɚɧɢɟ ɢɯ ɩɨɥɨɬɧɚ, ɤɪɟɩɥɟɧɢɟ 
ɨɬɤɨɫɨɜ, ɩɟɪɟɧɨɫ ɥɢɧɢɣ ɫɜɹɡɢ ɢ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 

ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɣ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɬɪɟɛɭɟɬɫɹ 

ɩɪɢɦɟɧɟɧɢɟ ɬɭɪɛɢɧɧɨɝɨ ɦɚɫɥɚ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ, ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ, 
ɢɧɞɭɫɬɪɢɚɥɶɧɨɝɨ ɢ ɤɨɦɩɪɟɫɫɨɪɧɨɝɨ ɦɚɫɟɥ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɨɞɢɬɶ ɤ ɩɨɩɚɞɚɧɢɸ 
ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɜ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɜɨɞɵ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɩɪɢɹɬɢɹ ɬɪɟɛɭɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɵ.  

Ɂɚɦɚɫɥɟɧɧɵɟ ɫɬɨɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɨɫɬɭɩɚɬɶ ɧɚ ɫɩɟɰɢɚɥɶɧɵɟ 
ɧɟɮɬɟɭɥɨɜɢɬɟɥɢ. ȼ ɚɜɚɪɢɣɧɨɣ ɫɢɬɭɚɰɢɢ (ɩɨɠɚɪ ɧɚ ɩɥɨɳɚɞɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ) 
ɫɬɨɤɢ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɢ ɦɚɫɥɚ ɫɨɛɢɪɚɸɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɟ ɟɦɤɨɫɬɢ–ɜ 
ɛɚɤɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɦɚɫɥɚ. 

Ʉ ɤɚɬɟɝɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɤɨɜ, ɧɟ ɬɪɟɛɭɸɳɢɯ ɨɱɢɫɬɤɢ 
(ɧɨɪɦɚɬɢɜɧɨ-ɱɢɫɬɵɟ ɜɨɞɵ), ɨɬɧɟɫɟɧɵ ɜɨɞɵ, ɢɞɭɳɢɟ ɧɚ ɨɯɥɚɠɞɟɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɨɬ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɤɚɛɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɣ. ɗɬɢ 
ɜɨɞɵ ɧɟ ɡɚɝɪɹɡɧɹɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɨɬɜɨɞɹɬɫɹ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɛɟɡ 
ɨɱɢɫɬɤɢ. 

ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɧɨ ɦɢɧɢɦɚɥɶɧɨɟ 
ɨɬɪɢɰɚɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: 

– ɷɤɫɩɥɭɚɬɚɰɢɹ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɩɪɨɜɟɞɟɧɢɟɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɨɞ ɜ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ ɢ ɜ ɜɨɞɧɵɣ 
ɨɛɴɟɤɬ (ɜɨɞɨɯɪɚɧɢɥɢɳɟ, ɧɢɠɧɢɣ ɛɶɟɮ); 

– ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɟɦɨɧɬɨɜ (ɪɟɤɨɧɫɬɪɭɤɰɢɢ) ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶɫɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɢɡɜɨɞɫɬɜɭ ɪɚɛɨɬ ɢ ɤ ɩɪɢɦɟɧɹɟɦɵɦ ɦɚɬɟɪɢɚɥɚɦ. 

Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɋɚɧɝɚɪɫɤɨɣ Ƚɗɋ ɩɨɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɤ ɡɚɬɨɩɥɟɧɢɸ, ɥɟɫɨɨɱɢɫɬɤɟ, ɚ ɬɚɤɠɟ 
ɩɪɨɜɟɞɟɧɢɸ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɨɦɩɟɧɫɚɰɢɢ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɪɵɛɧɨɦɭ 
ɯɨɡɹɣɫɬɜɭ. 

ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ 
ȼɨɡɞɟɣɫɬɜɢɹ ɧɚ ɫɪɟɞɭ, ɨɤɚɡɵɜɚɟɦɵɟ ɜ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɞɪɚɡɞɟɥɟɧɵ ɧɚ ɞɜɟ ɨɫɧɨɜɧɵɟ ɝɪɭɩɩɵ: 1) ɜɵɹɜɥɹɟɦɵɟ ɢ ɩɥɚɧɢɪɭɟɦɵɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; 2) ɩɥɨɯɨ ɨɩɪɟɞɟɥɹɟɦɵɟ ɢ ɧɟɨɩɪɟɞɟɥɟɧɧɵɟ, 
ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɯɨɞɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɟɪɜɭɸ ɝɪɭɩɩɭ 
ɫɨɫɬɚɜɥɹɸɬ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɟ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɢ ɨɬɧɟɫɟɧɧɵɟ 
ɭɫɥɨɜɧɨ ɤ ɩɟɪɜɨɦɭ ɭɪɨɜɧɸ. ȼɫɟ ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɪɨɝɧɨɡɢɪɭɟɦɵ ɫ ɬɨɣ ɢɥɢ ɢɧɨɣ 
ɫɬɟɩɟɧɶɸ ɬɨɱɧɨɫɬɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɨɣ ɢɧɮɨɪɦɚɰɢɢ. ȼ 
ɩɪɨɟɤɬɟ Ƚɗɋ ɨɛɵɱɧɨ ɭɞɚɟɬɫɹ ɭɫɬɚɧɨɜɢɬɶ ɧɚɩɪɚɜɥɟɧɧɨɫɬɶ ɢ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ 
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ɨɫɧɨɜɧɵɯ ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ (ɡɚɬɨɩɥɟɧɢɟ ɡɟɦɟɥɶ, ɢɡɦɟɧɟɧɢɟ ɜɥɚɠɧɨɫɬɢ, 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɢ ɞɪ.) ɞɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɤɥɢɦɚɬɢɱɟɫɤɨɝɨ ɪɚɣɨɧɚ.  

Ɇɨɝɭɬ ɢɦɟɬɶ ɦɟɫɬɨ ɚɧɬɪɨɩɨɝɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɩɪɨɹɜɥɹɸɳɢɟɫɹ ɜ 
ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ ɢ ɧɟ ɩɨɞɞɚɸɳɢɟɫɹ ɨɰɟɧɤɟ ɢɥɢ ɩɪɨɝɧɨɡɭ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ 
ɚɤɭɫɬɢɱɟɫɤɢɟ, ɩɵɥɟɜɵɟ ɢ ɩɪɨɱɢɟ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ; ɜɪɟɦɟɧɧɵɟ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞ ɫɬɨɤɚɦɢ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ, ɜɨɡɦɨɠɧɵɟ ɞɨ ɫɞɚɱɢ ɨɱɢɫɬɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ. Ɉɞɧɢɦ ɢɡ ɜɢɞɨɜ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ ɹɜɥɹɟɬɫɹ 
ɬɟɩɥɨɜɨɟ ɡɚɝɪɹɡɧɟɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ, 
ɦɟɯɚɧɢɡɦɚɦɢ, ɫɛɪɨɫɚɦɢ ɬɟɩɥɵɯ ɜɨɞ ɨɬ ɜɫɟɯ ɫɥɭɠɛ ɩɪɨɦɵɲɥɟɧɧɨɣ ɛɚɡɵ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ⱦɥɹ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɩɨɞɨɛɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɥɢɫɶ ɧɚɢɛɨɥɟɟ ɩɪɨɝɪɟɫɫɢɜɧɵɦɢ ɦɟɬɨɞɚɦɢ, 
ɭɫɬɪɚɧɹɸɳɢɦɢ ɩɨɩɚɞɚɧɢɟ ɢɥɢ ɭɬɟɱɤɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɇɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɜɚɬɶ ɨɬɫɬɨɣɧɵɟ ɩɪɭɞɵ ɢ ɞɪɭɝɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɱɬɨɛɵ ɩɨɦɟɲɚɬɶ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɜɨɞɨɬɨɤɢ ɡɚɝɪɹɡɧɟɧɧɨɣ ɜɨɞɵ, ɨɫɨɛɟɧɧɨ ɨɬ ɛɟɬɨɧɧɵɯ ɡɚɜɨɞɨɜ. 

ɇɨɪɦɚɬɢɜɵ, ɤɚɫɚɸɳɢɟɫɹ ɭɫɬɪɚɧɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ ɬɪɟɛɭɸɬ, ɱɬɨɛɵ 
ɫɬɪɨɢɬɟɥɢ ɧɟ ɩɪɢɦɟɧɹɥɢ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɦɚɲɢɧɵ, ɜɵɞɟɥɹɸɳɢɟ ɱɪɟɡɦɟɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ. ɉɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ, ɯɪɚɧɟɧɢɢ ɢ ɭɤɥɚɞɤɟ 
ɡɚɩɨɥɧɢɬɟɥɹ ɞɥɹ ɛɟɬɨɧɚ, ɜɵɝɪɭɡɤɟ ɢ ɯɪɚɧɟɧɢɢ ɰɟɦɟɧɬɚ ɧɟɨɛɯɨɞɢɦɵ ɦɟɪɵ ɩɨ 
ɫɧɢɠɟɧɢɸ ɩɨɩɚɞɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɵɥɢ, ɫɨɞɟɪɠɚɧɢɟ ɤɨɬɨɪɨɣ ɞɨɥɠɧɨ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɧɚ ɩɪɟɞɟɥɶɧɨ ɧɢɡɤɨɦ ɭɪɨɜɧɟ. ɋɠɢɝɚɧɢɟ ɭɞɚɥɟɧɧɨɣ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɝɨɪɸɱɢɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɦɨɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɬɨɥɶɤɨ ɫ ɪɚɡɪɟɲɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɨɪɝɚɧɨɜ. 

ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜɨɡɧɢɤɚɸɬ 
ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɩɢɤɨɜɵɟ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɢ ɚɬɦɨɫɮɟɪɵ, ɤɨɬɨɪɵɟ ɯɨɬɹ ɢ ɧɨɫɹɬ 
ɜɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ, ɧɨ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɩɨɫɥɟɞɫɬɜɢɹɦ.  
ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɪɚɧɟɧɵ ɜ ɧɚɢɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ, 
ɱɬɨɛɵ ɢɡɛɟɠɚɬɶ ɫɭɳɟɫɬɜɟɧɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɫɢɫɬɟɦɟ ɜɨɞɨɬɨɤɚ ɢ ɩɨɛɟɪɟɠɶɹ. 

ɂɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ ɜɨɞɵ, ɚɬɦɨɫɮɟɪɵ, ɩɨɱɜɵ ɦɨɝɭɬ ɩɪɨɢɫɯɨɞɢɬɶ ɢɡ-ɡɚ 
ɧɟɞɨɱɟɬɚ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɧɟɞɨɫɬɚɬɨɱɧɨɝɨ ɨɛɨɫɧɨɜɚɧɢɹ ɩɪɨɟɤɬɚ, ɢɥɢ 
ɨɬɤɥɨɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɨɬ ɩɪɨɟɤɬɚ. 

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

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɹɜɥɹɟɬɫɹ ɤɪɭɩɧɨɦɚɫɲɬɚɛɧɵɦ ɢ 
ɞɨɥɝɨɜɪɟɦɟɧɧɵɦ ɩɨ ɜɨɡɞɟɣɫɬɜɢɸ ɧɚ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ, ɩɨɷɬɨɦɭ ɧɭɠɧɨ 
ɫɨɛɥɸɞɚɬɶ ɜɫɟ ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ, ɱɬɨɛɵ ɫɨɯɪɚɧɢɬɶ ɩɪɢɪɨɞɭ. 

ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 
7.1. 
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Ɍɚɛɥɢɰɚ 7.1 – ɉɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

Ɇɟɪɨɩɪɢɹɬɢɹ 
Ɉɫɧɨɜɚɧɢɟ ɞɥɹ 

ɜɵɩɨɥɧɟɧɢɹ 
ɉɟɪɢɨɞ 

Ɋɚɡɞɟɥ I. Ɉɯɪɚɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
Ʉɨɧɬɪɨɥɶ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ 

ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ 

Ɏɟɞɟɪɚɥɶɧɵɣ 
ɡɚɤɨɧ ɨɬ 4 Ɇɚɹ 1999 
ɝɨɞɚ №96-ɎɁ «Ɉɛ 
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ».  

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɚ 
ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɭ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɜɨ ɜɪɟɦɹ 
ɫɜɚɪɨɱɧɵɯ, 

ɦɟɬɚɥɥɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɪɚɛɨɬ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

ɍɫɬɚɧɨɜɤɚ 
ɝɚɡɨɩɵɥɟɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɨɤ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

Ɋɚɡɞɟɥ II . Ɉɯɪɚɧɚ ɜɨɞɧɨɝɨ ɛɚɫɫɟɣɧɚ 
ɉɨɞɝɨɬɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ, 

ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɡɨɧɟ ɡɚɬɨɩɥɟɧɢɹ 
(ɨɱɢɫɬɤɚ ɨɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, 

ɩɟɪɟɧɨɫ ɦɨɝɢɥɶɧɢɤɨɜ ɢ ɤɥɚɞɛɢɳ) 

ȼɨɞɧɵɣ ɤɨɞɟɤɫ 
№74-ɎɁ ɨɬ 3 ɢɸɧɹ 

2006 ɝɨɞɚ. 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

Ʉɨɧɬɪɨɥɶ ɡɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɫɨɫɬɨɹɧɢɟɦ ɬɟɯɧɢɤɢ ɢ ɧɚɫɨɫɨɜ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 

Ʉɨɧɬɪɨɥɶ ɜɵɛɪɨɫɨɜ ɩɪɢ 
ɡɚɦɟɧɟ ɦɚɫɟɥ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
Ɉɬɜɨɞ ɞɢɫɬɢɥɥɹɬɚ, 

ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɨɯɥɚɠɞɟɧɢɢ 
ɨɛɦɨɬɨɤ ɝɟɧɟɪɚɬɨɪɚ 

ɗɤɫɩɥɭɚɬɚ
ɰɢɹ 

 
ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ 

Ɋɚɡɞɟɥ III . Ɉɯɪɚɧɚ ɨɬ ɩɪɨɦɵɲɥɟɧɧɵɯ ɨɬɯɨɞɨɜ 
ɋɛɨɪ ɢ ɫɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ 

ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ, ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ Ɏɟɞɟɪɚɥɶɧɵɣ 

ɡɚɤɨɧ ɨɬ 24 ɢɸɧɹ 1998 
ɝ. N 89-ɎɁ  «Ɉɛ 

ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɢ ɩɨɬɪɟɛɥɟɧɢɹ». 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
ɋɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɲɢɧ 

ɚɜɬɨɬɪɚɤɬɨɪɧɨɣ ɬɟɯɧɢɤɢ, ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɦɟɸɳɢɟ ɥɢɰɟɧɡɢɢ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
Ʉɨɧɬɪɨɥɶ ɡɚ ɫɛɨɪɨɦ ɢ 

ɜɪɟɦɟɧɧɵɦ ɯɪɚɧɟɧɢɟɦ ɨɬɯɨɞɨɜ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 

ɋɬɪɨɢɬɟɥɶ
ɫɬɜɨ ɢ 

ɷɤɫɩɥɭɚɬɚɰɢɹ 
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8 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 
 
8.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɨɜ 
 
8.1.1 Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
Ɋɟɚɥɢɡɚɰɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɷɬɨ ɫɬɚɞɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɪɨɢɫɯɨɞɢɬ ɟɟ ɫɛɵɬ ɧɚ ɨɩɬɨɜɨɦ ɢɥɢ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ.  
ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɷɬɨ ɭɧɢɤɚɥɶɧɵɣ ɬɨɜɚɪ, ɬɚɤ ɤɚɤ ɨɧɚ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɧɚɤɨɩɥɟɧɚ, ɜ ɤɚɠɞɵɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɚɥɚɧɫ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɟɟ ɪɟɚɥɢɡɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɮɚɤɬɭ ɩɨɬɪɟɛɥɟɧɢɹ, 
ɱɬɨ ɩɨɬɪɟɛɨɜɚɥɨ ɤ ɪɚɡɞɟɥɟɧɢɸ ɪɵɧɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɬɚɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ 
ɤɚɤ: «Ɋɵɧɨɤ ɪɟɝɭɥɢɪɭɟɦɵɯ ɞɨɝɨɜɨɪɨɜ», «Ɋɵɧɨɤ ɧɚ ɫɭɬɤɢ ɜɩɟɪɟɞ» ɢ 
«Ȼɚɥɚɧɫɢɪɭɸɳɢɣ ɪɵɧɨɤ». Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ 
ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.1.   

 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɩɪɨɞɚɠ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɂɞɷɪɫɤɨɣ Ƚɗɋ 

Ƚɨɞ 2023 2024 2025 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 580,0 580,0 580,0 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 5500,00 5 500,00 5 500,00 
ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 31900000 31900000 31900000 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, % 1,0 1, 0 1, 0 
Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, 

Ɇȼɬ∙ɱ 
31900,00 31 900,00 31 900,00 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ∙ɱ 
3158100,0

0 
3158100,0

0 
3158100,0

0 
Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ∙ɱ 13092,00 13092,00 13092,00 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɬɵɫ.ɪɭɛ. 3445,49 3571,81 3694,98 
ɇȾɋ ɤ ɜɵɪɭɱɤɢ, ɬɵɫ.ɪɭɛ. 525,58 544,85 563,64 

 
ȼɵɪɭɱɤɚ ɪɚɫɬɟɬ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɪɨɫɬɨɦ ɬɚɪɢɮɨɜ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ. 
 
8.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɹɟɦ ɧɚ ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ 
ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 – 2042 ɝɝ. (ɩɪɢɤɚɡ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.17 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; 
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 ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɫɪɟɞɧɟɝɨ ɫɪɨɤɚ 

ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɟɦ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɨɫɬɚɬɨɱɧɨɣ 

ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɮɨɧɞɨɜ) 0,21%. 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 

ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɟɦ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2. 
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 129141,4 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 274,0 138655,0 

ɂɬɨɝɨ 529,2 267796,0 

 
Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɫɬɨɢɦɨɫɬɢ ɚɤɬɢɜɨɜ. ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ ɭɤɚɡɚɧɨ ɜ ɬɚɛɥɢɰɟ 8.3. 
 
Ɍɚɛɥɢɰɚ 8.3 - ɍɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 ȼ ɩɪɨɰɟɧɬɚɯ 
ɗɬɚɩɵ 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 0,10 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ 

ɬɚɪɢɮɨɜ ɛɟɡ ɇȾɋ, ɩɨ ɞɚɧɧɵɦ ɟɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɊɭɫȽɢɞɪɨ 2017 ɝɨɞɚ 
[32]. Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 8.4. 

 
Ɍɚɛɥɢɰɚ 8.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɬɵɫ.ɪɭɛ. 
ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 78520,40 

ɈȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 
ɫɢɫɬɟɦɵ) 0,001097 5497,29 

ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000319 1593,56 

ɂɬɨɝɨ - 85611,25 
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ɇɚɥɨɝ ɧɚ ɜɨɞɭ, ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɥɨɝɨɜɵɦ ɤɨɞɟɤɫɨɦ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ ɞɥɹ ɪɟɤɢ ɋɟɥɟɧɝɚ, ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛɥɟɣ ɡɚ 1 ɬɵɫ. ɤȼɬ∙ɱ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.5. 
 
Ɍɚɛɥɢɰɚ 8.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

ȼ ɦɢɥɥɢɨɧɚɯ ɪɭɛɥɟɣ 

 
ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 

Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ , % 
 

8.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɹɜɥɹɸɬɫɹ ɤɪɭɩɧɨɣ ɫɬɚɬɶɟɣ ɨɬɬɨɤɨɜ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ 

ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɢɯ ɱɚɫɬɶ 
ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɋɭɳɟɫɬɜɭɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɜɟɞɟɧɢɹ 
ɥɶɝɨɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɩɨɜɥɢɹɟɬ ɧɚ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ. 

58%

38%

2%

2%

̦̌ло̐ ̦̌ п̛̬̼̍л̽

ʻДˁ

̦̏̚о̭̼ ̏ ̭о̶. Фо̦д̼

̦̌ло̐ ̦̌ ̛̥уще̭т̏о

ɇɚɢɦɟɧɨɜɚɧɢɟ 2024 2025 2026 2027 2028 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 25,71 25,71 25,71 25,71 25,71 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 12,06 11,81 11,56 11,32 11,07 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 306,94 306,94 306,94 306,94 306,94 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 13,56 13,29 15,89 13,01 12,73 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 85,61 85,61 85,61 85,61 85,61 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 24,05 24,05 24,05 24,05 24,05 

ɂɬɨɝɨ 467,93 467,41 466,88 466,36 465,83 
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ɍɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
- ɇȾɋ - 18% ɨɬ ɞɨɛɚɜɥɟɧɧɨɣ ɫɬɨɢɦɨɫɬɢ; 
- ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ - 34 % ɩɪɨɰɟɧɬɵ ɨɬ ɮɨɧɞɚ ɨɩɥɚɬɵ ɬɪɭɞɚ; 
- ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ - 2,2 % ɨɬ ɨɫɬɚɬɨɱɧɨɣ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ; 
- ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ - 20 % ɨɬ ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɨɣ ɩɪɢɛɵɥɢ; 
- ɧɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ – 4,8 ɪɭɛ. 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜɯɨɞɢɬ ɜ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɡɞɟɥɟ 8.1.2. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɫ ɧɚɱɚɥɚ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.6. 
 
Ɍɚɛɥɢɰɚ 8.6 – ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ȼ ɦɢɥɥɢɨɧɚɯ ɪɭɛɥɟɣ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026 2027 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 830,20 950,38 984,49 1018,40 1053,06 

ɇȾɋ 540,27 890,60 921,20 951,61 982,71 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ 30,01 30,01 30,01 30,01 30,01 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ 27,76 27,77 27,20 26,64 26,07 

 
8.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ 

 
ɉɪɢɛɵɥɶ – ɷɬɨ ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɞɨɯɨɞɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɢɥɢ ɩɪɢɨɛɪɟɬɟɧɢɟ, ɯɪɚɧɟɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɭ, ɫɛɵɬ ɷɬɢɯ ɬɨɜɚɪɨɜ 
ɢ ɭɫɥɭɝ.  

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

Ɏɨɪɦɚ ɢ ɨɬɪɚɠɟɧɢɹ ɨɫɧɨɜɧɨɣ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɂɞɷɪɫɤɨɣ 
Ƚɗɋ ɹɜɥɹɟɬɫɹ ɨɬɱɟɬ ɨ ɩɪɢɛɵɥɹɯ ɢ ɭɛɵɬɤɚɯ. Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɫɯɟɦɟ 
ɪɟɚɥɢɡɚɰɢɢ «ɤɪɭɩɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ» ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 8.7. 

 
Ɍɚɛɥɢɰɚ 8.7 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2023 2024 2025 2026  2027 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 4779,8 4963,0 5131,8 5300,8 5473,9 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 466,09 467,93 467,41 466,88 466,36 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ),ɦɥɧ.ɪɭɛ. 4313,8 4495,1 4664,4 4833,9 5007,5 

EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 4313,8 4495,1 4664,4 4833,93 5007,5 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ.  71,90 74,92 77,74 80,57 83,46 
NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 4241,9 4420,2 4586,7 4753,37 4924,1 

ɋɩɪɚɜɨɱɧɨ: ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ Ɍ,%  20,00 20,00 20,00 20,00 20,00 
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Ⱦɢɧɚɦɢɤɚ ɫɭɦɦɵ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɩɨɤɚɡɚɧɚ 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 ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9). 

 
8.3.1 Ɇɟɬɨɞɨɥɨɝɢɹ ɢ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 
ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 

ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. №54 [33] ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ  Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24-16-
1/20-113;  

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ 
ɪɚɡɪɚɛɨɬɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ-ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ 
ɫɬɚɞɢɢ ɩɪɟɞɌɈɗ ɢ ɌɈɗ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» 
ɨɬ 31.03.2008ɝ. №155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24-16-1/20-
113 [34]. 

ɜ) ȿɞɢɧɵɦɢ ɫɰɟɧɚɪɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016-2041 ɝɝ. 
Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ «ProjectExpert ɮɢɪɦɵ Expertsystems». Ⱦɥɹ ɰɟɥɟɣ 
ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

- ɩɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɂɞɷɪɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɢ ɋɟɥɟɧɝɚ 
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ɦɨɳɧɨɫɬɶɸ 580 Ɇȼɬ ɫɨɫɬɚɜɥɹɟɬ 25 ɥɟɬ; 
- ɢɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɮɢɧɚɧɫɨɜɚɹ ɦɨɞɟɥɶ ɨɬɪɚɠɚɟɬ 

ɪɟɚɥɶɧɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɤ ɧɚɫɬɨɹɳɟɦɭ ɦɨɦɟɧɬɭ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 
ɪɵɧɤɟ. 

ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɜɪɟɦɟɧɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɧɟ ɛɭɞɟɬ 
ɩɪɨɢɫɯɨɞɢɬɶ ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ ɢ ɡɚɤɨɧɨɜ. ȼ 
ɪɚɫɱɟɬɚɯ ɩɨɞ ɞɨɯɨɞɚɦɢ ɩɨɧɢɦɚɟɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɫɬɚɧɰɢɢ. Ɋɨɫɬ ɬɚɪɢɮɚ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɞɥɹ əɤɭɬɢɢ ɩɪɢɧɹɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ȿɋɍ, ɪɚɡɪɚɛɨɬɚɧɧɵɦɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ». Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɥɢɹɧɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 
ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɛɸɞɠɟɬ ɪɚɫɫɱɢɬɚɧ ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
ɛɸɞɠɟɬɚ. 

 
8.3.2 ɉɨɤɚɡɚɬɟɥɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 

 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɨɜ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 

ɫɜɨɞɢɬɫɹ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ.  
Ⱦɨɯɨɞɧɚɹ ɱɚɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɨɬ ɩɪɨɞɚɠɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɂɞɷɪɫɤɨɣ Ƚɗɋ 

ɧɚ ɪɟɤɢ ɋɟɥɟɧɝɚ ɦɨɳɧɨɫɬɶɸ 580 Ɇȼɬ. 
ɉɨɞ ɪɚɫɯɨɞɚɦɢ ɩɨɧɢɦɚɸɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɫɪɟɞɫɬɜɚ ɉȺɈ «ɊɭɫȽɢɞɪɨ», 

ɪɟɚɥɢɡɭɸɳɟɝɨ ɢɧɜɟɫɬɢɰɢɨɧɧɵɣ ɩɪɨɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɂɞɷɪɫɤɨɣ Ƚɗɋ.  
Ɉɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 8.8. 
 

Ɍɚɛɥɢɰɚ 8.8 – ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,60 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - PB, ɦɟɫ 74,00 

ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 18294,00 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,94 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ∙ɱ 0,09 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 93485,0 

 
8.3.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɵ ɢ ɪɚɫɯɨɞɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ 
ɛɸɞɠɟɬɨɜ. ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɬɨɤɚ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.9. 
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Ɍɚɛɥɢɰɚ 8.9 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɟ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ȼ ɦɢɥɥɢɨɧɚɯ ɪɭɛɥɟɣ 
Ƚɨɞ 2023 2024 2025 2026 2027 

ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ. 1428,24 1898,76 1962,91 2026,66 2091,86 

ȼ Ɏɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. 2089,84 2166,46 2231,60 2304,48 2386,97 

ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ. 26,07 25,51 24,94 24,38 23,81 

 
ɇɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɭɜɟɥɢɱɢɜɚɸɬɫɹ ɢɡ-ɡɚ ɩɨɜɵɲɟɧɢɹ ɜɵɪɭɱɤɢ ɨɬ 

ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
 
8.4 Ⱥɧɚɥɢɡ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ 

 
Ɍɢɩɵ ɪɢɫɤɨɜ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: 
- ɪɵɧɨɱɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 
- ɤɚɩɢɬɚɥɶɧɵɟ – ɜɨɡɦɨɠɧɨɫɬɶ ɧɟɭɞɚɱɧɨɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ, 

ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɢɡɦɟɧɟɧɢɟ ɡɚɬɪɚɬ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
- ɨɩɟɪɚɰɢɨɧɧɵɟ – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɯɨɞɚ ɩɪɨɟɤɬɚ ɜ ɟɝɨ ɩɪɨɞɭɤɬɢɜɧɵɣ 

ɩɟɪɢɨɞ; 
- ɩɪɚɜɨɜɵɟ (ɩɨɥɢɬɢɱɟɫɤɢɟ, ɸɪɢɞɢɱɟɫɤɢɣ, ɫɭɜɟɪɟɧɧɵɣ) ɜɨɡɦɨɠɧɨɫɬɶ 

ɢɡɦɟɧɟɧɢɹ ɩɪɚɜɨɜɨɣ ɫɪɟɞɵ, ɜ ɤɨɬɨɪɨɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɢɡɧɟɫ; 
- ɮɢɧɚɧɫɨɜɵɟ (ɩɪɨɰɟɧɬɧɵɣ, ɜɚɥɸɬɧɵɣ) – ɧɟɨɩɪɟɞɟɥɟɧɧɨɫɬɶ ɨɛɦɟɧɧɵɯ ɢ 

ɩɪɨɰɟɧɬɧɵɯ ɫɬɚɜɨɤ ɧɚ ɮɢɧɚɧɫɨɜɵɯ ɪɵɧɤɚɯ. 
ɇɚɢɛɨɥɟɟ ɡɧɚɱɢɦɵ ɞɥɹ ɩɪɨɟɤɬɚ ɪɵɧɨɱɧɵɟ, ɤɚɩɢɬɚɥɶɧɵɟ ɢ ɨɩɟɪɚɰɢɨɧɧɵɟ 

ɪɢɫɤɢ, ɢɦ ɭɞɟɥɟɧɨ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ.  ɋɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 
ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ ɩɟɪɟɱɢɫɥɟɧɧɵɦ ɪɢɫɤɚɦ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.10. 

 
Ɍɚɛɥɢɰɚ 8.10 – Ɋɢɫɤɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɢɫɤ ɉɚɪɚɦɟɬɪɵ ɮɢɧɚɧɫɨɜɨɣ ɦɨɞɟɥɢ 

Ɋɵɧɨɱɧɵɣ Ɉɛɴɟɦ ɩɪɨɞɚɠ 

Ʉɚɩɢɬɚɥɶɧɵɣ Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɩɟɪɚɰɢɨɧɧɵɣ Ɉɩɟɪɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ 

 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɚ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ. 
 
Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.3. 
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Ɋɢɫɭɧɨɤ 8.3 - ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
 

ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɡɧɚɱɟɧɢɹ NPV, 
ɭɦɟɧɶɲɟɧɢɟ – ɨɛɪɚɬɧɵɣ ɷɮɮɟɤɬ. 

Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ 
ɢɧɜɟɫɬɢɰɢɣ 8.4. 

 
Ɋɢɫɭɧɨɤ 8.4 – ɂɡɦɟɧɟɧɢɟ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ 

ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ 
 

ɑɟɦ ɛɨɥɶɲɟ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɥɟɤɚɟɬɫɹ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɬɟɦ 
ɦɟɧɶɲɟ PI. 

Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ 
ɫɛɵɬɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.5. 
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Ɋɢɫɭɧɨɤ 8.5 – ɂɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɞɨɯɨɞɚ ɨɬ ɢɡɦɟɧɟɧɢɹ 

ɰɟɧɵ ɫɛɵɬɚ 
 
ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɧɚ ɩɪɨɞɭɤɰɢɸ ɩɪɢɜɨɞɢɬ ɤ ɭɦɟɧɶɲɟɧɢɸ ɢɧɞɟɤɫɚ 

ɩɪɢɛɵɥɶɧɨɫɬɢ, ɭɜɟɥɢɱɟɧɢɟ – ɤ ɟɝɨ ɪɨɫɬɭ. 
Ƚɪɚɮɢɤ ɢɡɦɟɧɟɧɢɹ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 8.6. 
 

 
Ɋɢɫɭɧɨɤ 8.6 – ɂɡɦɟɧɟɧɢɟ ɢɧɞɟɤɫɚ ɩɪɢɛɵɥɶɧɨɫɬɢ (PI) ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
 

ɉɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɣ ɪɢɫɤ ɞɥɹ 
ɩɪɨɟɤɬɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɢɡɦɟɧɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɩɚɪɚɦɟɬɪɨɜ: 

- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
- ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ ɩɪɨɞɭɤɰɢɢ 
- ɍɦɟɧɶɲɟɧɢɟ ɰɟɧɵ ɫɛɵɬɚ ɩɪɨɞɭɤɰɢɢ 
- ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ 
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9 ɗɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ, ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɶ ɪɟɠɢɦɨɜ ɨɫɧɨɜɧɨɝɨ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɧɚ ɩɪɢɦɟɪɟ ɞɟɣɫɬɜɭɸɳɟɣ Ƚɗɋ 

 
9.1 ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ Ƚɗɋ 
 
9.1.1 Ɉɛɳɟɟ ɨɩɢɫɚɧɢɟ ɝɢɞɪɨɭɡɥɚ 

 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɝɢɞɪɨɷɧɟɪɝɨɤɨɦɩɥɟɤɫ ɜɤɥɸɱɚɟɬ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɭɸ 

Ƚɗɋ ɢ Ɇɚɣɧɫɤɢɣ Ƚɍ, ɤɨɬɨɪɵɟ  ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ȼɟɪɯɧɟɦ ȿɧɢɫɟɟ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɚ 433,5 ɤɦ ɢ  455,6 ɤɦ ɨɬ ɝ. Ʉɵɡɵɥɚ. ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ 
ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɝɪɚɧɢɱɟɧɨ ɧɚ ɫɟɜɟɪɟ ɯɪɟɛɬɚɦɢ Ɂɚɩɚɞɧɨɝɨ ɋɚɹɧɚ, ɧɚ ɸɝɟ – 
ɯɪɟɛɬɚɦɢ Ɂɚɩɚɞɧɨɝɨ ɢ ȼɨɫɬɨɱɧɨɝɨ Ɍɚɧɧɭ-Ɉɥɚ, ɧɚ ɡɚɩɚɞɟ – ɯɪɟɛɬɚɦɢ 
ɒɚɩɲɚɥɶɫɤɨɝɨ ɢ ɐɚɝɚɧ – ɒɢɛɷɬɭ. ȼɵɫɨɬɵ ɜ ɩɪɟɞɟɥɚɯ ɛɚɫɫɟɣɧɚ ɤɨɥɟɛɥɸɬɫɹ ɨɬ 
500 ɞɨ 2500 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɦɨɪɹ, ɥɢɲɶ ɧɚ ɧɟɛɨɥɶɲɨɣ ɱɚɫɬɢ ɜɛɥɢɡɢ Ɇɢɧɭɫɢɧɫɤɚ 
ɫɨɫɬɚɜɥɹɸɬ 200-500 ɦ. 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɨɛɪɚɡɨɜɚɧɨ ɚɪɨɱɧɨ-ɝɪɚɜɢɬɚɰɢɨɧɧɨɣ 
ɩɥɨɬɢɧɨɣ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɱɟɬɵɪɟɯ ɱɚɫɬɟɣ: ɜɨɞɨɫɛɪɨɫɧɨɣ, ɫɬɚɧɰɢɨɧɧɨɣ ɢ ɞɜɭɯ 
ɝɥɭɯɢɯ: ɥɟɜɨɛɟɪɟɠɧɨɣ ɢ ɩɪɚɜɨɛɟɪɟɠɧɨɣ. Ɂɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ 
ɪɚɫɩɨɥɨɠɟɧɨ ɜ ɩɪɟɞɟɥɚɯ ɫɬɚɧɰɢɨɧɧɨɣ ɩɥɨɬɢɧɵ, ɭ ɥɟɜɨɝɨ ɛɟɪɟɝɚ 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɦɨɠɟɬ ɜɟɫɬɢ ɝɨɞɢɱɧɨɟ, ɫɟɡɨɧɧɨɟ, 
ɧɟɞɟɥɶɧɨɟ ɢ ɫɭɬɨɱɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ 
ɪɟɝɭɥɹɬɨɪɨɦ ɤɨɦɩɥɟɤɫɚ. Ɇɚɣɧɫɤɢɣ Ƚɍ ɜɵɩɨɥɧɹɟɬ ɜ ɤɚɫɤɚɞɟ  ɪɨɥɶ 
ɤɨɧɬɪɪɟɝɭɥɹɬɨɪɚ ɢ  ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɬɢɦ ɜɟɞɟɬ ɫɭɬɨɱɧɨɟ ɢ ɱɚɫɬɢɱɧɨ ɧɟɞɟɥɶɧɨɟ 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ. 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɟ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɦɟɟɬ ɤɨɦɩɥɟɤɫɧɨɟ ɧɚɡɧɚɱɟɧɢɟ. ȼ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɬɨɩɥɟɧɢɣ ɩɨɫɟɥɤɨɜ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɩɪɢ ɩɪɨɯɨɠɞɟɧɢɢ ɩɚɜɨɞɤɨɜ ɪɟɞɤɢɯ ɩɨɜɬɨɪɹɟɦɨɫɬɟɣ ɢ ɞɥɹ 
ɩɨɞɞɟɪɠɚɧɢɹ ɫɭɞɨɯɨɞɫɬɜɚ ɧɚ ɭɱɚɫɬɤɟ ȿɧɢɫɟɹ ɨɬ ɫɬɜɨɪɚ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɞɨ ɭɫɬɶɹ 
ɪɟɤɢ Ⱥɛɚɤɚɧ. 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ 6400 Ɇȼɬ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 22,8 ɦɥɪɞ ɤȼɬ∙ɱ. 

Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1: 
 

Ɍɚɛɥɢɰɚ 9.1 - Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 
ȿɞ. 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɩɪɢ ɇɉɍ (539 ɦ) ɤɦ2 608 
ɉɥɨɳɚɞɶ ɡɟɪɤɚɥɚ ɩɪɢ ɍɆɈ (500 ɦ) ɤɦ2 250 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɇɉɍ ɤɦ3 30,71 
Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɍɆɈ ɤɦ3 16 

Ɉɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ Ɏɉɍ (540 ɦ) ɤɦ3 31,33 
Ɉɛɴɟɦ ɮɨɪɫɢɪɨɜɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ (ɦɟɠɞɭ 

ɨɬɦɟɬɤɚɦɢ Ɏɉɍ ɢ ɇɉɍ) ɤɦ3 0,61 

 



128 
 

ɉɨ ɯɚɪɚɤɬɟɪɭ ɩɢɬɚɧɢɹ ɜɟɪɯɧɢɣ ȿɧɢɫɟɣ ɨɬɧɨɫɢɬɫɹ ɤ ɬɢɩɭ ɪɟɤ ɫɦɟɲɚɧɧɨɝɨ 
ɩɢɬɚɧɢɹ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɫɧɟɝɨɜɨɝɨ. ȿɝɨ ɪɟɠɢɦ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɡɚɬɹɠɧɵɦ 
ɜɟɫɟɧɧɢɦ ɩɨɥɨɜɨɞɶɟɦ, ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɪɚɫɬɹɧɭɬɵɦɢ ɫɪɨɤɚɦɢ ɬɚɹɧɢɹ ɫɧɟɝɚ ɧɚ 
ɪɚɡɧɵɯ ɜɵɫɨɬɚɯ ɢ ɜɵɩɚɞɟɧɢɟɦ ɞɨɠɞɟɣ ɜ ɷɬɨɬ ɩɟɪɢɨɞ, ɩɟɪɟɯɨɞɹɳɢɦ ɜ ɥɟɬɧɟ-
ɨɫɟɧɧɢɟ ɞɨɠɞɟɜɵɟ ɩɚɜɨɞɤɢ; ɡɚ ɜɟɫɧɭ ɢ ɥɟɬɨ ɩɪɨɯɨɞɢɬ 70% ɝɨɞɨɜɨɝɨ ɫɬɨɤɚ. 
Ɇɚɤɫɢɦɭɦ ɩɨɥɨɜɨɞɶɹ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɤɨɧɟɰ ɦɚɹ — ɧɚɱɚɥɨ ɢɸɧɹ. ɇɚɢɛɨɥɟɟ 
ɧɢɡɤɢɟ ɪɚɫɯɨɞɵ ɜɨɞɵ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɞɟɤɚɛɪɟ, ɩɟɪɟɞ ɥɟɞɨɫɬɚɜɨɦ. 

 
9.1.2 ɉɪɨɜɟɞɟɧɢɟ ɢɫɩɵɬɚɧɢɣ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 
ɉɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɩɨɪɚɯ ɩɪɨɜɨɞɹɬɫɹ ɧɚɬɭɪɧɵɟ ɢɫɩɵɬɚɧɢɹ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 

ȽȺ1-ȽȺ10.  
Ⱦɥɹ ɩɨɫɬɨɹɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɭɪɛɢɧ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɢɚɩɚɡɨɧ 

ɦɨɳɧɨɫɬɟɣ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɡɨɧɟ III, ɜ ɤɨɬɨɪɨɣ ɄɉȾ ɬɭɪɛɢɧ ɢɦɟɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ, ɩɭɥɶɫɚɰɢɢ ɞɚɜɥɟɧɢɹ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɦɢɧɢɦɚɥɶɧɵ, 
ɜɢɛɪɚɰɢɨɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɬɭɪɛɢɧ ɨɰɟɧɢɜɚɟɬɫɹ ɤɚɤ ɯɨɪɨɲɟɟ. Ɋɚɡɪɟɲɚɟɬɫɹ ɪɚɛɨɬɚ 
ɬɭɪɛɢɧ ɜ ɡɨɧɟ I, ɜ ɤɨɬɨɪɨɣ ɭɪɨɜɟɧɶ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɹɜɥɹɟɬɫɹ 
ɞɨɩɭɫɬɢɦɵɦ, ɧɨ ɭɪɨɜɟɧɶ ɄɉȾ ɬɭɪɛɢɧ ɧɢɡɤɢɣ. Ɋɚɛɨɬɚ ɬɭɪɛɢɧ ɜ ɡɨɧɟ II ɧɟ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ, ɚ ɜ ɡɨɧɟ IV (ɡɚ ɥɢɧɢɟɣ ɨɝɪɚɧɢɱɟɧɢɹ ɦɨɳɧɨɫɬɢ) — ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. ɉɪɢ ɪɚɛɨɬɟ ɜ ɡɨɧɟ II ɪɚɛɨɬɚ ɬɭɪɛɢɧɵ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɫɢɥɶɧɵɦɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦɢ ɭɞɚɪɚɦɢ ɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦɢ ɲɭɦɚɦɢ, 
ɭɪɨɜɟɧɶ ɞɢɧɚɦɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɫɬɚɟɬɫɹ ɧɟɞɨɩɭɫɬɢɦɵɦ». 

ɋɨɝɥɚɫɧɨ ɧɚɬɭɪɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹɦ ɡɚɜɨɞɚ-ɢɡɝɨɬɨɜɢɬɟɥɹ «ɡɨɧɚ II — ɉɨɞ 
ɊɄ (ɪɚɛɨɱɢɦ ɤɨɥɟɫɨɦ) ɢɦɟɟɬ ɦɟɫɬɨ ɦɨɳɧɵɣ ɰɟɧɬɪɚɥɶɧɵɣ ɠɝɭɬ ɫ ɱɚɫɬɨɬɨɣ 
ɜɪɚɳɟɧɢɹ 0,4 — 0,8 Ƚɰ. ɗɬɚ ɱɚɫɬɨɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɹɸɳɟɣ ɱɚɫɬɨɬɨɣ 
ɜɟɪɬɢɤɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɚ Ɍɉ (ɬɭɪɛɢɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ), ɨɫɟɜɨɝɨ ɭɫɢɥɢɹ 
ɢ ɩɭɥɶɫɚɰɢɣ ɞɚɜɥɟɧɢɹ ɜɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɪɨɬɨɱɧɨɝɨ ɬɪɚɤɬɚ ɬɭɪɛɢɧɵ (ɤɪɨɦɟ 
ɩɭɥɶɫɚɰɢɣ ɩɨɞ ɤɪɵɲɤɨɣ ɬɭɪɛɢɧɵ, ɝɞɟ ɧɚɪɹɞɭ ɫɨ ɠɝɭɬɨɜɨɣ ɱɚɫɬɨɬɨɣ, 
ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɹɜɥɹɸɬɫɹ ɬɚɤɠɟ ɱɚɫɬɨɬɵ 4,76 ɢ 200—300 Ƚɰ). Ɉɩɪɟɞɟɥɹɸɳɟɣ 
ɱɚɫɬɨɬɨɣ ɪɚɞɢɚɥɶɧɵɯ ɜɢɛɪɚɰɢɣ ɤɨɪɩɭɫɚ Ɍɉ ɢ ɛɢɟɧɢɹ ɜɚɥɚ ɹɜɥɹɟɬɫɹ ɨɛɨɪɨɬɧɚɹ 
ɱɚɫɬɨɬɚ. 

9.2 Ɉɩɬɢɦɢɡɚɰɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ƚɗɋ 
 
9.2.1 Ɍɪɟɛɨɜɚɧɢɹ ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ 
 
Ɉɫɧɨɜɚɧɢɹɦɢ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɢ ɪɟɚɥɢɡɚɰɢɢ ɉɪɨɝɪɚɦɦɵ ɜ ɨɛɥɚɫɬɢ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɧɨɪɦɚɬɢɜɧɵɟ ɚɤɬɵ: 

1. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 26.03.2003 ɝ. №35-ɎɁ «Ɉɛ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ»; 
2. Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 23.11.2009 ɝ.  №261-ɎɁ «Ɉɛ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ 

ɨ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨ ɜɧɟɫɟɧɢɢ ɢɡɦɟɧɟɧɢɣ ɜ 
ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ»; 
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3. ɍɤɚɡ ɉɪɟɡɢɞɟɧɬɚ ɊɎ ɨɬ 04.06.2008 ɝ. №889 «Ɉ ɧɟɤɨɬɨɪɵɯ ɦɟɪɚɯ ɩɨ 
ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
Ɋɨɫɫɢɣɫɤɨɣ ɷɤɨɧɨɦɢɤɢ»; 

4. ɉɪɢɤɚɡ ɨɬ 17.02.2010 №61 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɩɪɢɦɟɪɧɨɝɨ ɩɟɪɟɱɧɹ 
ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɨɛɥɚɫɬɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ» Ɇɢɧɢɫɬɟɪɫɬɜɨ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɣɫɤɨɣ 
Ɏɟɞɟɪɚɰɢɢ;  

5. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɝɪɚɦɦ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ 
ɯɨɡɹɣɫɬɜɭɸɳɢɯ ɫɭɛɴɟɤɬɨɜ ɫ ɞɨɥɟɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɨɛɫɬɜɟɧɧɨɫɬɢ, 
ɭɬɜɟɪɠɞɟɧɧɵɟ Ɇɢɧɢɫɬɟɪɫɬɜɨɦ ɷɧɟɪɝɟɬɢɤɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
02.10.2008 ɝ. 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ №261-ɎɁ ɨɬ 23 ɧɨɹɛɪɹ 2009 ɝɨɞɚ «Ɉɛ 
ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ ɨ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨ ɜɧɟɫɟɧɢɢ 
ɢɡɦɟɧɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ». 
ɇɚɫɬɨɹɳɢɣ Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɪɟɝɭɥɢɪɭɟɬ ɨɬɧɨɲɟɧɢɹ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ 
ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɐɟɥɶɸ ɧɚɫɬɨɹɳɟɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɩɪɚɜɨɜɵɯ, 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɨɫɧɨɜ ɫɬɢɦɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ 
ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ɂɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ ɨɛ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ ɨ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɨɫɬɨɢɬ ɢɡ ɧɚɫɬɨɹɳɟɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɡɚɤɨɧɚ, ɞɪɭɝɢɯ 
ɮɟɞɟɪɚɥɶɧɵɯ ɡɚɤɨɧɨɜ, ɩɪɢɧɢɦɚɟɦɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɢɦɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ ɡɚɤɨɧɨɜ ɢ ɢɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ 
ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɦɭɧɢɰɢɩɚɥɶɧɵɯ ɩɪɚɜɨɜɵɯ 
ɚɤɬɨɜ ɜ ɨɛɥɚɫɬɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ȼ ɧɚɫɬɨɹɳɟɦ Ɏɟɞɟɪɚɥɶɧɨɦ ɡɚɤɨɧɟ: 
Эɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ - ɪɟɚɥɢɡɚɰɢɹ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɩɪɚɜɨɜɵɯ, 

ɬɟɯɧɢɱɟɫɤɢɯ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɢɧɵɯ ɦɟɪ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɭɦɟɧɶɲɟɧɢɟ ɨɛɴɟɦɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɫɨɯɪɚɧɟɧɢɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɥɟɡɧɨɝɨ ɷɮɮɟɤɬɚ ɨɬ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɨɛɴɟɦɚ 
ɩɪɨɢɡɜɟɞɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, ɨɤɚɡɚɧɧɵɯ ɭɫɥɭɝ); 

Эɧɟɪɝɟɬɢɱɟɫɤɚя ɷɮɮɟɤɬɢɜɧɨɫɬɶ - ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɨɬɪɚɠɚɸɳɢɟ 
ɨɬɧɨɲɟɧɢɟ ɩɨɥɟɡɧɨɝɨ ɷɮɮɟɤɬɚ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɤ 
ɡɚɬɪɚɬɚɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɩɪɨɢɡɜɟɞɟɧɧɵɦ ɜ ɰɟɥɹɯ ɩɨɥɭɱɟɧɢɹ ɬɚɤɨɝɨ 
ɷɮɮɟɤɬɚ, ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɞɭɤɰɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɩɪɨɰɟɫɫɭ, 
ɸɪɢɞɢɱɟɫɤɨɦɭ ɥɢɰɭ, ɢɧɞɢɜɢɞɭɚɥɶɧɨɦɭ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɸ. 

ɉɪɚɜɨɜɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 

1) ɷɮɮɟɤɬɢɜɧɨɟ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; 
2) ɩɨɞɞɟɪɠɤɚ ɢ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 
3) ɫɢɫɬɟɦɧɨɫɬɶ ɢ ɤɨɦɩɥɟɤɫɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 
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4) ɩɥɚɧɢɪɨɜɚɧɢɟ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 

5) ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɫ ɭɱɟɬɨɦ ɪɟɫɭɪɫɧɵɯ, 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ, ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɭɫɥɨɜɢɣ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɭɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ: 
1. ɉɪɨɢɡɜɨɞɢɦɵɟ, ɩɟɪɟɞɚɜɚɟɦɵɟ, ɩɨɬɪɟɛɥɹɟɦɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ 

ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɭɱɟɬɭ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ.  

2. Ɋɚɫɱɟɬɵ ɡɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ 
ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ ɨ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, 
ɩɪɨɢɡɜɟɞɟɧɧɵɯ, ɩɟɪɟɞɚɧɧɵɯ, ɩɨɬɪɟɛɥɟɧɧɵɯ, ɨɩɪɟɞɟɥɟɧɧɵɯ ɩɪɢ ɩɨɦɨɳɢ 
ɩɪɢɛɨɪɨɜ ɭɱɟɬɚ ɢɫɩɨɥɶɡɭɟɦɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ.  

Эɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɦɨɠɟɬ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɨɬɧɨɲɟɧɢɢ 
ɩɪɨɞɭɤɰɢɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ, ɚ ɬɚɤɠɟ ɸɪɢɞɢɱɟɫɤɨɝɨ ɥɢɰɚ, 
ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹ. 

Ɉɫɧɨɜɧɵɦɢ ɰɟɥɹɦɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ: 
- ɩɨɥɭɱɟɧɢɟ ɨɛɴɟɤɬɢɜɧɵɯ ɞɚɧɧɵɯ ɨɛ ɨɛɴɟɦɟ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ; 
- ɪɚɡɪɚɛɨɬɤɚ ɩɟɪɟɱɧɹ ɬɢɩɨɜɵɯ, ɨɛɳɟɞɨɫɬɭɩɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɩɪɨɜɟɞɟɧɢɟ 
ɢɯ ɫɬɨɢɦɨɫɬɧɨɣ ɨɰɟɧɤɢ.  

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɝɪɚɦɦɚɦ ɜ ɨɛɥɚɫɬɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ: 

ɉɪɨɝɪɚɦɦɵ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ: 
• ɐɟɥɟɜɵɟ ɩɨɤɚɡɚɬɟɥɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɹ ɢ ɩɨɜɵɲɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɞɨɫɬɢɠɟɧɢɟ ɤɨɬɨɪɵɯ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɜ 
ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɥɢɡɚɰɢɢ ɷɬɢɯ ɩɪɨɝɪɚɦɦ. 

• ɉɟɪɟɱɟɧɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ 
ɩɨɜɵɲɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɫɪɨɤɢ ɢɯ ɩɪɨɜɟɞɟɧɢɹ; 

• ɉɨɤɚɡɚɬɟɥɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɴɟɤɬɨɜ, ɫɨɡɞɚɧɢɟ ɢɥɢ 
ɦɨɞɟɪɧɢɡɚɰɢɹ ɤɨɬɨɪɵɯ ɩɥɚɧɢɪɭɟɬɫɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦɢ ɢɥɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɦɢ ɩɪɨɝɪɚɦɦɚɦɢ ɨɪɝɚɧɢɡɚɰɢɣ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 
ɪɟɝɭɥɢɪɭɟɦɵɟ ɜɢɞɵ ɞɟɹɬɟɥɶɧɨɫɬɢ.  
ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɢ 

ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɧɟ ɜɤɥɸɱɚɟɬ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 
ɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɜ ɨɛɴɟɦɚɯ ɩɨɫɬɚɜɤɢ ɩɨɬɪɟɛɢɬɟɥɹɦ ɧɚ ɪɨɡɧɢɱɧɨɦ ɪɵɧɤɟ ɢ 
ɢɧɵɦ ɨɪɝɚɧɢɡɚɰɢɹɦ. 

Ɋɚɫɯɨɞ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ    
ɩɨɞɫɬɚɧɰɢɣ – ɷɬɨ ɩɨɬɪɟɛɥɟɧɢɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ  ɧɟɨɛɯɨɞɢɦɵɟ ɭɫɥɨɜɢɹ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ  ɩɨɞɫɬɚɧɰɢɣ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ 
ɜɵɪɚɛɨɬɤɢ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ.  
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Ɋɚɫɯɨɞ    ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ    ɧɚ    ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ   ɧɭɠɞɵ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ - ɷɬɨ ɩɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɤɨɬɟɥɶɧɵɦɢ  ɢ 
ɷɥɟɤɬɪɨɛɨɣɥɟɪɧɵɦɢ  ɭɫɬɚɧɨɜɤɚɦɢ,  ɤɚɤ  ɫɨɫɬɨɹɳɢɦɢ  ɧɚ  ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɦ 
ɛɚɥɚɧɫɟ,  ɬɚɤ ɢ ɧɚ ɛɚɥɚɧɫɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

Ɋɚɫɯɨɞ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ -  ɷɬɨ 
ɩɨɬɪɟɛɥɟɧɢɟ  ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ  ɢ   ɧɟɩɪɨɦɵɲɥɟɧɧɵɦɢ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ,  ɧɚɯɨɞɹɳɢɦɢɫɹ  ɧɚ  ɛɚɥɚɧɫɟ  ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɬɚɧɰɢɢ,  
ɧɟɨɛɯɨɞɢɦɨɟ  ɞɥɹ   ɨɛɫɥɭɠɢɜɚɧɢɹ ɨɫɧɨɜɧɨɝɨ    ɩɪɨɢɡɜɨɞɫɬɜɚ,    ɧɨ  
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ  ɧɟ  ɫɜɹɡɚɧɧɨɟ   ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ  ɩɪɨɰɟɫɫɚɦɢ  ɜɵɪɚɛɨɬɤɢ, 
ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɦɟɫɹɱɧɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɝɟɧɟɪɚɰɢɢ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɨɣ 
ɨɛɴɟɦɭ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɬɟɱɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɦɟɫɹɰɚ, 
ɭɤɚɡɚɧɧɨɦɭ ɜ ɫɜɨɞɧɨɦ ɩɪɨɝɧɨɡɧɨɦ ɛɚɥɚɧɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɫɬɚɜɨɤ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ɜ ɇɉ ȺɌɋ: ɛɚɥɚɧɫ ɎɋɌ 2007 ɝɨɞɚ). 

Ɇɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɜɟɥɢɱɢɧɚ ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ 
ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɧɭɠɞɵ ɝɟɧɟɪɚɰɢɢ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɪɚɜɧɨɣ 
ɜɟɥɢɱɢɧɟ ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɦɟɫɹɰɟ, 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɜ ɨɬɧɨɲɟɧɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜ ɫɜɨɞɧɨɦ ɩɪɨɝɧɨɡɧɨɦ ɛɚɥɚɧɫɟ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɦɨɳɧɨɫɬɢ (ɜ ɇɉ ȺɌɋ ɛɚɥɚɧɫ ɎɋɌ ɧɚ 2007 ɝɨɞ). 

ɉɨɬɪɟɛɥɟɧɢɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɭɤɚɡɚɧɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɟɥɢɱɢɧ – ɫɱɢɬɚɟɬɫɹ ɩɨɬɪɟɛɥɟɧɢɟɦ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ  ɝɟɧɟɪɚɰɢɢ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɨɛɵɟ (ɥɶɝɨɬɧɵɟ) ɭɫɥɨɜɢɹ ɜ 
ɱɚɫɬɢ ɨɩɥɚɬɵ ɫɬɨɢɦɨɫɬɢ ɨɬɤɥɨɧɟɧɢɣ ɩɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɢ ɨɩɥɚɬɵ 
ɩɨɬɟɪɶ, ɬɚɤ ɤɚɤ ɞɚɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɜɵɪɚɛɨɬɤɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɦɨɳɧɨɫɬɢ ɫɬɚɧɰɢɢ. ɉɨɬɪɟɛɥɟɧɢɟ ɫɜɟɪɯ ɭɤɚɡɚɧɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɟɥɢɱɢɧ – ɫɱɢɬɚɟɬɫɹ ɨɛɵɱɧɵɦ ɩɨɬɪɟɛɥɟɧɢɟɦ ɫɬɚɧɰɢɢ 
(ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɢ ɩɪɨɱɢɟ ɧɭɠɞɵ ɫɬɚɧɰɢɢ, ɩɨɬɪɟɛɥɟɧɢɟ ɪɨɡɧɢɱɧɵɯ 
ɩɨɬɪɟɛɢɬɟɥɟɣ) – ɢ ɭɱɢɬɵɜɚɟɬɫɹ ɧɚ ɈɊɗ ɧɚ ɨɛɳɢɯ ɨɫɧɨɜɚɧɢɹɯ. 

Ɉɬɤɥɨɧɟɧɢɟ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɜ ȽɌɉ ɩɨɫɬɚɜɳɢɤɚ ɜ ɩɪɟɞɟɥɚɯ ɡɚɹɜɥɟɧɧɨɣ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɩɨɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɥɚɱɢɜɚɸɬɫɹ ɩɨ ɰɟɧɟ Ɋɋȼ (ɬ.ɟ. ɧɟ ɲɬɪɚɮɭɸɬɫɹ). 

Ɉɬɤɥɨɧɟɧɢɹ ɩɨ ɩɨɬɪɟɛɥɟɧɢɸ ɜ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ ɩɨɫɬɚɜɳɢɤɚ ɫɜɟɪɯ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɩɨɱɚɫɨɜɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɨɩɥɚɱɢɜɚɸɬɫɹ ɩɨ ɰɟɧɟ ɧɚ ɛɚɥɚɧɫɢɪɨɜɚɧɢɟ (ɬ.ɟ. ɩɨ ɫɪɟɡɤɚɦ 
ɤɚɤ ɞɥɹ ɜɫɟɯ ɨɛɵɱɧɵɯ ȽɌɉ ɩɨɬɪɟɛɥɟɧɢɹ): 

ɍɱɚɫɬɧɢɤ ɪɵɧɤɚ ɢɦɟɟɬ ɩɪɚɜɨ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨ ɪɚɡɛɢɬɶ ɩɨ ɱɚɫɚɦ ɦɟɫɹɱɧɭɸ 
ɜɟɥɢɱɢɧɭ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, ɩɨɞɚɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɭɜɟɞɨɦɥɟɧɢɟ ɜ ȺɌɋ ɞɨ 13-00 7-ɝɨ ɱɢɫɥɚ ɦɟɫɹɰɚ 
ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɪɚɫɱёɬɧɵɦ. 

 ɋɭɦɦɚ ɩɨɱɚɫɨɜɵɯ ɡɧɚɱɟɧɢɣ ɡɚ ɦɟɫɹɰ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɚ ɦɟɫɹɱɧɨɣ 
ɜɟɥɢɱɢɧɟ. Ɂɧɚɱɟɧɢɟ ɞɥɹ ɤɚɠɞɨɝɨ ɱɚɫ ɧɟ ɦɨɠɟɬ ɩɪɟɜɨɫɯɨɞɢɬɶ ɛɨɥɟɟ ɱɟɦ ɧɚ 20% 
ɫɪɟɞɧɟɱɚɫɨɜɨɝɨ ɡɧɚɱɟɧɢɹ ɦɟɫɹɱɧɨɣ ɜɟɥɢɱɢɧɵ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɝɨ 
ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ.  
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ȼ ɫɥɭɱɚɟ ɟɫɥɢ ɜ ɨɬɱёɬɧɵɣ ɦɟɫɹɰ ɮɚɤɬɢɱɟɫɤɢɣ ɫɨɛɫɬɜɟɧɧɵɣ ɦɚɤɫɢɦɭɦ 
ɩɨɬɪɟɛɥɟɧɢɹ ɜ ȽɉɌ ɩɨɬɪɟɛɥɟɧɢɹ ɉɨɫɬɚɜɳɢɤɚ ɩɪɟɜɵɲɚɟɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɭɸ ɜɟɥɢɱɢɧɭ ɫɨɛɫɬɜɟɧɧɨɝɨ ɦɚɤɫɢɦɭɦɚ ɩɨɬɪɟɛɥɟɧɢɹ ɧɚ ɧɭɠɞɵ 
ɝɟɧɟɪɚɰɢɢ, ɬɨ ɩɨɫɬɚɜɳɢɤ ɩɨɤɭɩɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɨɛɴёɦ ɦɨɳɧɨɫɬɢ ɧɚ ɨɛɳɢɯ 
ɨɫɧɨɜɚɧɢɹɯ. 

Ɏɚɤɬɢɱɟɫɤɢɣ ɫɨɛɫɬɜɟɧɧɵɣ ɦɚɤɫɢɦɭɦ ɩɨɬɪɟɛɥɟɧɢɹ ɍɱɚɫɬɧɢɤɚ ɨɩɬɨɜɨɝɨ 
ɪɵɧɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɇɉ «ȺɌɋ» ɧɚ ɨɫɧɨɜɟ ɮɚɤɬɢɱɟɫɤɢɯ ɦɚɤɫɢɦɚɥɶɧɵɯ ɱɚɫɨɜɵɯ 
ɡɧɚɱɟɧɢɣ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫ 2-ɝɨ ɩɨ 19-ɣ ɱɚɫ ɪɚɛɨɱɢɯ ɫɭɬɨɤ ɦɟɫɹɰɚ 
(ɞɥɹ ɜɬɨɪɨɣ ɰɟɧɨɜɨɣ ɡɨɧɵ; ɤɨɧɤɪɟɬɧɵɟ ɱɚɫɵ ɡɚɞɚɸɬɫɹ ɋɈ).  
 

9.2.2  Ɉɛɳɚɹ ɫɬɪɭɤɬɭɪɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 
Ⱦɥɹ ɰɟɥɟɣ ɧɨɪɦɢɪɨɜɚɧɢɹ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ 

ɱɟɬɵɪɟ ɫɨɫɬɚɜɥɹɸɳɢɟ: 
ɚ) Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ЭЭ), ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɮɢɡɢɱɟɫɤɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ, ɩɪɨɢɫɯɨɞɹɳɢɦɢ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɟɪɟɞɚɱɟ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɜɵɪɚɠɚɸɳɢɦɢɫɹ ɜ ɩɪɟɨɛɪɚɡɨɜɚɧɢɢ ɱɚɫɬɢ ɷɧɟɪɝɢɢ ɜ 
ɬɟɩɥɨ ɜ ɷɥɟɦɟɧɬɚɯ ɫɟɬɟɣ. Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɪɟɧɵ, 
ɢɯ ɡɧɚɱɟɧɢɟ ɩɨɥɭɱɚɸɬ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ; 

ɛ) ɋɨɛɫɬɜɟɧɧɨɟ ɩɨɬɪɟɛɥɟɧɢɟ ЭЭ ɫɬɚɧɰɢяɦɢ (ɋɇ), ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 
ɨɛɟɫɩɟɱɟɧɢɹ ɪɚɛɨɬɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɚɧɰɢɣ. Ɋɚɫɯɨɞ 
ɗɗ ɧɚ ɋɇ ɫɬɚɧɰɢɣ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɫɱɟɬɱɢɤɚɦɢ, ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɋɇ ɫɬɚɧɰɢɢ; 

ɜ) ɉɨɬɟɪɢ ЭЭ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɦɢ ɩɨɝɪɟɲɧɨɫɬяɦɢ ɟɟ 
ɢɡɦɟɪɟɧɢɹ (ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɩɨɬɟɪɢ). ɗɬɢ ɩɨɬɟɪɢ ɩɨɥɭɱɚɸɬ 
ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɨ ɦɟɬɪɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 
ɢ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɢɫɩɨɥɶɡɭɟɦɵɯ ɩɪɢɛɨɪɨɜ; 

ɝ) Кɨɦɦɟɪɱɟɫɤɢɟ ɩɨɬɟɪɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɧɟɫɨɨɬɜɟɬɫɬɜɢɟɦ ɩɨɤɚɡɚɧɢɣ 
ɫɱɟɬɱɢɤɨɜ ɨɩɥɚɬɟ ɡɚ ɗɗ ɛɵɬɨɜɵɦɢ ɩɨɬɪɟɛɢɬɟɥɹɦɢ. Ʉɨɦɦɟɪɱɟɫɤɢɟ 
ɩɨɬɟɪɢ ɧɟ ɢɦɟɸɬ ɫɚɦɨɫɬɨɹɬɟɥɶɧɨɝɨ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɩɢɫɚɧɢɹ ɢ ɧɟ 
ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ ɚɜɬɨɧɨɦɧɨ. ɂɯ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ 
ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɮɚɤɬɢɱɟɫɤɢɦɢ (ɨɬɱɟɬɧɵɦɢ) ɩɨɬɟɪɹɦɢ ɢ ɫɭɦɦɨɣ ɩɟɪɜɵɯ 
ɬɪɟɯ ɫɨɫɬɚɜɥɹɸɳɢɯ. 

ɋɭɦɦɭ ɬɪɟɯ ɩɟɪɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɫɬɪɭɤɬɭɪɵ ɩɨɬɟɪɶ ɨɩɢɫɵɜɚɸɬ 
ɬɟɪɦɢɧɨɦ «ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɨɬɟɪɢ». 

Ʉɚɠɞɚɹ ɭɤɪɭɩɧɟɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɢɦɟɟɬ ɫɜɨɸ ɛɨɥɟɟ ɞɟɬɚɥɶɧɭɸ 
ɫɬɪɭɤɬɭɪɭ (ɪɢɫɭɧɨɤ 9.1). 
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Ɋɢɫɭɧɨɤ 9.1 - Ⱦɟɬɚɥɶɧɚɹ ɫɬɪɭɤɬɭɪɚ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

 
9.2.3 ɉɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɬɚɧɰɢɨɧɧɨɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ 

ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ 
 
ɉɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɬɚɧɰɢɨɧɧɨɣ ɷɥɟɤɬɪɨɫɟɬɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɩɨɬɟɪɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɨɪɭɞɨɜɚɧɢɢ: 

 ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɵ); 
 ɜɨɡɞɭɲɧɵɟ ɥɢɧɢɢ; 
 ɲɭɧɬɢɪɭɸɳɢɟ ɪɟɚɤɬɨɪɵ;  
 ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ;  
 ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɫɜɹɡɢ;  
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ; 
 ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɧɚɩɪɹɠɟɧɢɹ. 

Ɍɟɯɧɢɱɟɫɤɢɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɨɫɬɨɹɬ ɢɡ ɭɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɯ, 
ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɩɨɬɟɪɶ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɞɨɩɭɫɬɢɦɵɦɢ 
ɩɨɝɪɟɲɧɨɫɬɹɦɢ ɫɢɫɬɟɦɵ ɭɱɟɬɚ. 

ɍɫɥɨɜɧɨ-ɩɨɫɬɨɹɧɧɵɟ ɩɨɬɟɪɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɩɨɬɟɪɢ ɧɚ ɯɨɥɨɫɬɨɣ ɯɨɞ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

(ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ); 
 ɩɨɬɟɪɢ ɧɚ ɤɨɪɨɧɭ ɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ (ȼɅ) 500 ɤȼ ɢ ɜɵɲɟ; 
 ɩɨɬɟɪɢ ɜ ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ – ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɚɯ 

(ɒɊ); 
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 ɩɨɬɟɪɢ ɜ ɫɢɫɬɟɦɟ ɭɱɟɬɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ (ɌɌ, Ɍɇ, ɫɱɟɬɱɢɤɚɯ); 
 ɩɨɬɟɪɢ ɜ ɨɝɪɚɧɢɱɢɬɟɥɹɯ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ (Ɉɉɇ) ɢ ɜ ɭɫɬɪɨɣɫɬɜɚɯ 

ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɫɜɹɡɢ (ȼɑ-ɫɜɹɡɢ); 
 ɩɨɬɟɪɢ ɨɬ ɬɨɤɨɜ ɭɬɟɱɤɢ ɩɨ ɢɡɨɥɹɬɨɪɚɦ ȼɅ. 

ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɩɨɬɟɪɢ ɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ; 
 ɩɨɬɟɪɢ ɜ ɲɢɧɨɩɪɨɜɨɞɚɯ; 
 ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ (ɚɜɬɨɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ); 

 
9.3 ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ 

ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɨɣ Ƚɗɋ  
 
9.3.2 ɉɟɪɟɱɟɧɶ ɨɛɹɡɚɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ 
 
Ʉ ɨɛɹɡɚɬɟɥɶɧɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɩɨ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ:  
˗ Ʉɨɦɩɥɟɤɫɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɨɛɫɥɟɞɨɜɚɧɢɹ, ɜɤɥɸɱɚɹ 

ɬɟɩɥɨɜɢɡɢɨɧɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɞɨɤɭɦɟɧɬɚɥɶɧɨɟ, ɧɚɬɭɪɚɥɶɧɨɟ, ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɟ ɨɛɫɥɟɞɨɜɚɧɢɟ, ɚ 
ɬɚɤɠɟ ɨɛɫɥɟɞɨɜɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɫ ɪɚɡɪɚɛɨɬɤɨɣ 
ɩɪɨɝɪɚɦɦ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɟ. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɚɫɩɨɪɬɨɜ.  

˗ Ɋɚɡɪɚɛɨɬɤɚ ɧɨɪɦɚɬɢɜɧɨ-ɦɟɬɨɞɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ.  
˗ Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ - ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 

ɩɨɥɭɱɟɧɢɟ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɯ ɬɚɪɢɮɨɜ ɩɨɤɭɩɤɢ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɢ 
ɨɩɥɚɬɵ ɢɯ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɪɚɫɱɟɬ ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɬɟɪɶ, ɭɞɟɥɶɧɵɯ 
ɪɚɫɯɨɞɨɜ ɬɨɩɥɢɜɚ, ɧɨɪɦ ɪɚɫɯɨɞɨɜ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ.  

˗ Ɉɪɝɚɧɢɡɚɰɢɨɧɧɨ - ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɬɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ 
ɩɪɨɩɚɝɚɧɞɭ ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɝɨ ɨɛɪɚɡɚ ɠɢɡɧɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ, ɧɚɥɚɞɤɚ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɭɡɥɨɜ 
ɭɱɟɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɤɨɦɦɟɪɱɟɫɤɨɝɨ, 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ, ɫɢɫɬɟɦ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ ɢ 
ɤɨɧɬɪɨɥɹ, ɫɢɫɬɟɦ ɬɟɥɟɢɡɦɟɪɟɧɢɣ ɢ ɬɟɥɟɦɟɯɚɧɢɤɢ, ɫɢɫɬɟɦ 
ɞɢɫɩɟɬɱɟɪɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ ɢ ɧɚɥɚɞɤɚ ɡɚɦɟɧɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɩɨɞɫɬɚɧɰɢɣ, ɜɤɥɸɱɚɹ ɨɛɨɪɭɞɨɜɚɧɢɟ Ɋɍ ɢ Ɍɉ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ, ɧɚɥɚɞɤɚ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɭɫɬɪɨɣɫɬɜ ɤɨɦɩɟɧɫɚɰɢɢ ɪɟɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ, ɧɚɥɚɞɤɚ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ Ⱥɋɍ 
Ɍɉ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɭɫɬɚɧɨɜɤɚ ɢ ɡɚɦɟɧɚ ɨɫɜɟɬɢɬɟɥɶɧɵɯ 
ɩɪɢɛɨɪɨɜ ɢ ɭɫɬɪɨɣɫɬɜ ɧɚɪɭɠɧɨɝɨ ɢ ɜɧɭɬɪɟɧɧɟɝɨ ɩɪɢɦɟɧɟɧɢɹ.  
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˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ, ɧɚɥɚɞɤɚ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɱɚɫɬɨɬɧɨ-ɪɟɝɭɥɢɪɭɟɦɵɯ ɩɪɢɜɨɞɨɜ, ɫɢɫɬɟɦ ɩɥɚɜɧɨɝɨ ɩɭɫɤɚ 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ.  

˗ ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ, ɦɨɧɬɚɠ, ɧɚɥɚɞɤɚ ɢ ɫɟɪɜɢɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ 
ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɂɄ 
ɢɡɥɭɱɟɧɢɹ. 

ɉɪɢ ɜɵɛɨɪɟ ɦɟɪɨɩɪɢɹɬɢɣ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɉɪɨɝɪɚɦɦɭ ɩɪɢɨɪɢɬɟɬ 
ɨɬɞɚɜɚɥɫɹ ɛɵɫɬɪɨɨɤɭɩɚɟɦɵɦ ɦɟɪɨɩɪɢɹɬɢɹɦ, ɷɮɮɟɤɬ ɨɬ ɜɧɟɞɪɟɧɢɹ ɤɨɬɨɪɵɯ 
ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 3% ɢɥɢ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɤɨɬɨɪɵɯ ɫɨɫɬɚɜɢɬ ɧɟ ɛɨɥɟɟ 5-7 ɥɟɬ. 

 
9.3.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
 
ɉɪɨɝɪɚɦɦɨɣ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɛɟɡɡɚɬɪɚɬɧɵɟ ɢ ɦɚɥɨɡɚɬɪɚɬɧɵɟ 

ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɫɬɪɭɤɬɭɪɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɫɬɢɦɭɥɢɪɭɸɳɢɟ ɪɚɰɢɨɧɚɥɶɧɨɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ, ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɤɚɤ 
ɩɪɨɦɵɲɥɟɧɧɨ-ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ (ɜɤɥɸɱɚɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨɬɟɯɧɢɱɟɫɤɢɣ ɩɟɪɫɨɧɚɥ), ɬɚɤ ɢ ɧɟɩɪɨɦɵɲɥɟɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ Ɏɢɥɢɚɥɚ ɈȺɈ «Ɋɭɫ-Ƚɢɞɪɨ» - «ɋɚɹɧɨ-ɒɭɲɟɧɫɤɚɹ 
Ƚɗɋ ɢɦɟɧɢ ɉ.ɋ. ɇɟɩɨɪɨɠɧɟɝɨ». 

 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 

 ɜɧɟɞɪɟɧɢɟ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹ ɫɢɫɬɟɦɵ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɦɟɧɟɞɠɦɟɧɬɚ; 
 ɪɚɡɪɚɛɨɬɤɚ ɪɟɝɥɚɦɟɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɧɚɝɪɭɡɨɤ ɧɚ ɛɥɨɱɧɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɋɒ Ƚɗɋ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ; 
 ɨɩɬɢɦɢɡɚɰɢɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɪɟɠɢɦɨɜ ɷɤɫɩɥɭɚɬɚɰɢɢ Ɇɚɣɧɫɤɨɣ Ƚɗɋ ɫ 

ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ «ɯɨɥɨɫɬɵɯ» ɫɛɪɨɫɨɜ;  
 ɨɩɬɢɦɢɡɚɰɢɹ ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɨɞɧɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɋɒ Ƚɗɋ ɫ ɰɟɥɶɸ ɦɢɧɢɦɢɡɚɰɢɢ «ɯɨɥɨɫɬɵɯ» ɫɛɪɨɫɨɜ ɢ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ȽȺ ɜ ɡɨɧɟ ɨɩɬɢɦɚɥɶɧɨɝɨ ɄɉȾ;  

 ɜɧɟɞɪɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɚɤɬɢɤɢ ɨɬɤɥɸɱɟɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɲɭɧɬɢɪɭɸɳɢɯ ɪɟɚɤɬɨɪɨɜ ɩɪɢ ɪɚɛɨɬɟ ɞɚɧɧɨɝɨ 
ɭɱɚɫɬɤɚ ȼɅ-500 ɤȼ ɩɨɞ ɧɚɝɪɭɡɤɨɣ;  

 ɜɧɟɞɪɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɩɪɚɤɬɢɤɢ ɨɬɤɥɸɱɟɧɢɹ ɨɬ ɫɟɬɢ 
«ɯɨɥɨɫɬɨɝɨ» ɛɥɨɤɚ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɜɵɜɨɞɟ ɜ ɪɟɦɨɧɬ ɞɜɭɯ ȽȺ. 

 
Ɉɛɴɟɦɵ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɨɜɵɲɟɧɢɹ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɫɬɨɢɦɨɫɬɧɨɦ ɜɵɪɚɠɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ (ɬɚɛɥɢɰɚ Ƚ.1). 
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9.3.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ ɢ ɩɨɬɪɟɛɥɟɧɢɹ 
ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ 

 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɩɨɬɟɪɶ ɢ ɩɨɬɪɟɛɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɈɊɍ-500 ɫ ɩɟɪɟɜɨɞɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɄɊɍɗ-500; 
 ɜɧɟɞɪɟɧɢɟ ɫɜɟɬɨɞɢɨɞɧɨɣ ɫɢɫɬɟɦɵ ɨɫɜɟɳɟɧɢɹ ɫ ɚɜɬɨɦɚɬɢɡɚɰɢɟɣ 

ɭɩɪɚɜɥɟɧɢɹ ɢ ɮɭɧɤɰɢɟɣ ɭɞɚɥɟɧɧɨɣ ɞɢɫɩɟɬɱɟɪɢɡɚɰɢɢ; 
 ɩɨɷɬɚɩɧɚɹ ɡɚɦɟɧɚ ɭɫɬɚɪɟɜɲɢɯ ɷɥɟɤɬɪɨɤɚɥɨɪɢɮɟɪɨɜ ɧɚ 

ɷɧɟɪɝɨɫɛɟɪɟɝɚɸɳɢɟ ɚɧɚɥɨɝɢ; 
 ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɋɒ Ƚɗɋ; 
 ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɷɥɟɤɬɪɨɤɨɬɟɥɶɧɨɣ ɋɌɄ-Ȼ ɋɒ Ƚɗɋ. 

 
Ɉɛɴɟɦɵ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɨɜɵɲɟɧɢɹ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɫɬɨɢɦɨɫɬɧɨɦ ɜɵɪɚɠɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɨɤ 
ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ (ɬɚɛɥɢɰɚ Ƚ.2). 
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ɉɊИЛɈɀȿɇИȿ А 
 

Вɨɞɧɨ-эɧɟɪɝɟɬɢчɟɫɤɢɟ ɪɚɫчɟɬы ɢ ɜыɛɨɪ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨщɧɨɫɬɢ 
 

Ɍɚɛɥиɰɚ А.1 - ɋɪɟɞɧɟɦɟɫяɱɧыɟ и ɫɪɟɞɧɟɝɨɞɨɜыɟ ɪɚɫɯɨɞы ɜɨɞы ሺм3 с⁄ ሻ ɜ ɫɬɜɨɪɟ 
ȽЭɋ 

Ƚɨɞы V VI  VII VIII IX  X XI  XII I II  III  IV  
1939-1940 2346 2244 2564 1191 585 474 245 174 133 131 142 458 
1940-1941 1643 2607 1553 1335 980 600 348 229 179 163 147 435 
1941-1942 2340 3465 2071 1387 1153 758 537 248 190 172 155 569 
1942-1943 1466 3318 1961 1689 822 553 292 204 153 149 161 243 
1943-1944 1722 2710 1672 1255 632 395 245 172 134 134 149 506 
1944-1945 1651 2830 2095 1179 774 474 272 188 137 133 144 337 
1945-1946 1716 1343 1022 1019 474 316 190 152 115 114 137 758 
1946-1947 1318 3460 2084 1812 1722 1232 648 392 291 235 218 474 
1947-1948 1928 3239 3029 1648 948 585 322 205 158 142 158 435 
1948-1949 1618 2700 2016 1187 600 458 221 158 126 125 142 435 
1949-1950 1868 2828 1958 1144 695 427 245 174 136 133 142 411 
1950-1951 2579 2607 1522 1273 774 395 256 174 139 133 150 182 
1951-1952 1796 1330 1115 823 363 308 190 147 112 111 134 411 
1952-1953 2185 3555 2730 1559 837 411 265 180 144 139 156 292 
1953-1954 1754 2149 1243 909 569 348 228 164 126 123 142 258 
1954-1955 471 3666 2438 1285 885 427 302 199 155 119 158 243 
1955-1956 2010 1880 1076 983 790 474 277 193 142 126 147 292 
1956-1957 1918 3097 2038 1210 959 640 313 215 166 104 93 379 
1957-1958 1084 3255 1778 1656 920 643 299 218 205 212 185 302 
1958-1959 1757 3378 3718 2090 1188 672 403 269 205 190 112 352 
1959-1960 3655 2531 1953 1247 803 479 280 237 155 145 160 545 
1960-1961 1063 3397 2827 1877 1122 569 329 196 158 166 213 335 
1961-1962 3516 3065 2182 1692 1209 616 419 395 324 269 226 711 
1962-1963 2201 1730 1144 1025 561 363 316 239 142 134 153 435 
1963-1964 1202 2520 1387 973 419 395 371 207 134 104 142 221 
1964-1965 1364 2473 1721 1153 521 332 262 182 115 134 150 284 
1965-1966 2013 1556 1277 1018 1011 679 427 438 232 223 174 363 
1966-1967 1413 4803 2624 1352 743 474 269 188 166 188 142 356 
1967-1968 1443 1343 1591 1781 1074 687 322 220 177 174 174 458 
1968-1969 2218 1411 1313 771 490 346 251 188 117 122 153 427 
1969-1970 2495 4124 2659 1288 1016 817 435 300 174 152 149 379 
1970-1971 2190 3105 2048 1398 940 703 348 205 174 145 115 458 
1971-1972 2101 3280 2229 1164 687 427 261 153 145 134 145 395 
1972-1973 2049 2433 1479 1114 727 474 256 190 174 126 134 490 
1973-1974 1623 4108 2291 1364 774 474 294 207 158 145 153 585 
1974-1975 1420 1169 1054 792 463 319 190 150 119 119 142 585 
1975-1976 1030 3713 1817 1087 551 581 297 142 112 119 144 253 
1976-1977 2068 1942 1411 1153 687 850 281 221 180 204 204 300 
1977-1978 1683 2555 1695 1487 741 713 406 262 215 210 212 648 



141 
 

ɉɪɨɞɨɥɠɟɧиɟ ɩɪиɥɨɠɟɧия А 
 
Ɉɤɨɧɱɚɧиɟ ɬɚɛɥиɰы А1 
1978-1979 1378 2049 1326 1177 526 433 253 153 185 198 177 539 
1979-1980 1774 2770 1583 1062 818 602 482 223 186 171 153 308 
1980-1981 2122 2296 1596 997 736 442 292 185 171 163 171 283 
1981-1982 2149 1864 1250 899 681 433 220 198 169 144 144 465 
1982-1983 1691 1548 1073 991 578 643 346 174 174 142 163 452 
1983-1984 1689 2537 1817 1458 848 711 403 250 182 153 152 246 
1984-1985 1645 3313 2307 1845 948 627 332 190 180 161 158 259 
1985-1986 1845 2555 1928 1326 825 559 335 234 185 169 180 351 
1986-1987 2030 1913 1559 1225 708 551 277 191 172 166 160 348 
1987-1988 2070 2833 2008 1070 964 992 392 256 209 175 174 300 
1988-1989 1711 3117 2128 1686 950 615 393 265 215 175 193 495 

ɫɪ 1840 2674 1859 1282 796 550 317 214 167 154 158 401 
 
Ɍɚɛɥиɰɚ А.2 - Ⱦɚɧɧыɟ ɞɥя ɩɨɫɬɪɨɟɧия ɤɪиɜыɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬи ɫɪɟɞɧɟɝɨɞɨɜыɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧыɯ и ɫɪɟɞɧɟɦɟɠɟɧɧыɯ ɪɚɫɯɨɞɨɜ 
 

m P, % Ƚɨɞ Qɫɪ, ɦ^3/ɫ Ƚɨɞ Qɫɪ, ɦ^3/ɫ Ƚɨɞ Qɫɪ, ɦ^3/ɫ 
1 2 1961-1962 1219 1958-1959 2736 1946-1947 652 
2 4 1958-1959 1195 1969-1970 2642 1961-1962 521 
3 6 1969-1970 1166 1961-1962 2614 1941-1942 473 
4 8 1946-1947 1157 1966-1967 2548 1965-1966 443 
5 10 1941-1942 1087 1952-1953 2507 1987-1988 433 
6 12 1947-1948 1066 1947-1948 2461 1969-1970 428 
7 14 1966-1967 1060 1959-1960 2347 1977-1978 426 
8 16 1952-1953 1038 1973-1974 2347 1958-1959 424 
9 18 1960-1961 1021 1941-1942 2316 1988-1989 413 
10 20 1959-1960 1016 1960-1961 2291 1967-1968 411 
11 22 1973-1974 1015 1984-1985 2278 1960-1961 386 
12 24 1984-1985 997 1971-1972 2194 1970-1971 386 
13 25 1988-1989 995 1970-1971 2185 1940-1941 385 
14 27 1970-1971 986 1946-1947 2169 1957-1958 373 
15 29 1987-1988 954 1988-1989 2161 1947-1948 369 
16 31 1956-1957 928 1942-1943 2109 1983-1984 368 
17 33 1971-1972 927 1939-1940 2086 1979-1980 368 
18 35 1942-1943 918 1956-1957 2066 1976-1977 366 
19 37 1977-1978 902 1950-1951 1995 1956-1957 359 
20 39 1957-1958 896 1987-1988 1995 1984-1985 357 
21 41 1939-1940 891 1954-1955 1965 1985-1986 355 
22 43 1985-1986 874 1949-1950 1950 1959-1960 351 
23 45 1983-1984 871 1957-1958 1943 1973-1974 349 
24 47 1954-1955 862 1944-1945 1939 1982-1983 334 
25 49 1940-1941 852 1985-1986 1914 1942-1943 322 
26 51 1944-1945 851 1975-1976 1912 1986-1987 322 
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ɉɪɨɞɨɥɠɟɧиɟ ɩɪиɥɨɠɟɧия А 
 
Ɉɤɨɧɱɚɧиɟ ɬɚɛɥиɰы А.2 

m P, % Ƚɨɞ Qɫɪ, ɦ^3/ɫ Ƚɨɞ Qɫɪ, ɦ^3/ɫ Ƚɨɞ Qɫɪ, ɦ^3/ɫ 
27 53 1950-1951 849 1948-1949 1880 1972-1973 321 
28 55 1949-1950 847 1983-1984 1875 1966-1967 316 
29 57 1979-1980 844 1977-1978 1855 1954-1955 311 
30 59 1975-1976 821 1943-1944 1840 1978-1979 308 
31 61 1948-1949 816 1979-1980 1797 1944-1945 307 
32 63 1943-1944 811 1940-1941 1785 1981-1982 307 
33 65 1972-1973 804 1972-1973 1769 1980-1981 305 
34 67 1976-1977 792 1980-1981 1753 1955-1956 305 
35 69 1980-1981 788 1986-1987 1682 1952-1953 303 
36 71 1967-1968 787 1964-1965 1678 1943-1944 296 
37 73 1965-1966 784 1976-1977 1644 1949-1950 295 
38 75 1986-1987 775 1981-1982 1541 1971-1972 293 
39 76 1964-1965 724 1967-1968 1540 1962-1963 293 
40 78 1981-1982 718 1962-1963 1525 1939-1940 293 
41 80 1962-1963 704 1963-1964 1521 1948-1949 283 
42 82 1978-1979 700 1953-1954 1514 1945-1946 282 
43 84 1955-1956 699 1955-1956 1487 1950-1951 275 
44 86 1963-1964 673 1978-1979 1483 1975-1976 275 
45 88 1953-1954 668 1965-1966 1466 1968-1969 262 
46 90 1982-1983 665 1968-1969 1428 1974-1975 261 
47 92 1968-1969 651 1982-1983 1326 1963-1964 249 
48 94 1945-1946 613 1945-1946 1275 1964-1965 248 
49 96 1951-1952 570 1951-1952 1266 1953-1954 245 
50 98 1974-1975 544 1974-1975 1109 1951-1952 222 
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ɉɊИЛɈɀȿɇИȿ Ȼ 
 

ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ и ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧия 
 
Ɍɚɛɥɢɰɚ Ȼ.1 – Ɉɫɧɨɜɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɞɟɥɶɧɵɯ ɪɟɚɤɬɢɜɧɵɯ ɬɭɪɛɢɧ 

 
Ɍɚɛɥɢɰɚ Ȼ.2 - Ɋяɞ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (D1, ɦɦ) 

1000 1250 1400 1600 1800 1900 2000 2120 2240 

2360 2500 2650 2800 3000 3150 3350 3550 3750 

4000 4250 4500 4750 5000 5300 5600 6000 6300 

6700 7100 7500 8000 8500 9000 9500 10000 10600 

 
Ɍɚɛɥɢɰɚ Ȼ.3 - Зɚɜɢɫɢɦɨɫɬɶ ɤɨɷɮɮɢɰɢɟɧɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜяɡɤɨɫɬɢ ɜɨɞɵ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ  

t,  0ɋ 0 5 10 15 20 25 30 35 

∙106, 
ɦ2/ɫ 

1.79 1.51 1.30 1.14 1.01 0.90 0.81 0.74 

Ɇɚɪɤɚ 

Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ȼɟɪɬɢɤɚɥɶɧɵɟ 
ɉɅ1
0-
ȽɄ 

ɉɅ1
5-
ȽɄ 

ɉɅ2
0-
ȽɄ 

ɉɅ2
5-
ȽɄ 

ɉɅ2
0-ȼ 

ɉɅЗ
Ɉɚ-ȼ 

ɉɅ3
06-ȼ 

ɉɅ4
0ɚ-ȼ 

ɉɅ4
06-ȼ 

ɉɅ5
0-ȼ 

ɉɅ6
0-ȼ 

ɉɅ7
0-ȼ 

№ ɍХ 1 2 3 4 5 6 7 8 9 10 11 12 
ɇ ɩɪɟɞ, ɦ 10 15 20 25 20 30 30 40 40 50 60 70 
Hmin/Hm

ax 
0,33 0,33 0,35 0,35 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 

nɨɩɬ, 
ɨɛ/ɦɢɧ 

150 145 155 150 146 126 130 125 123 116 116 106 

Qɨɩɬ, ɥ/ɫ 
180
0 

170
0 

158
0 

168
0 

116
0 

890 1270 1020 1150 
100
0 

108
0 

860 

ηɦ ɨɩɬ 
0,92

4 
0,91

6 
0,91

8 
0,91

2 
0,92 0,912 0,911 

0,91
3 

0,904 
0,91

6 
0,91

3 
0,90

2 
Qi max, 

ɥ/ɫ 
325
0 

300
0 

275
0 

275
0 

200
0 

1950 1900 1800 1700 
150
0 

150
0 

140
0 

σ (Qi 
max) 

2,4 2,1 1,8 1,6 1 1 1 0,65 0,65 0,6 0,55 0,55 

D1 m, ɦ 0,46 0,46 0,46 0,46 0,5 0,46 0,46 0,46 0,46 0,46 0,46 0,46 

ɇ ɦɨɞ, ɦ 3 3 3 3 10 4 8 4 4 12 12 4  

t ɦɨɞ,  ͦ ɋ 16 6 18 18 20 5 21 10 20 21 20 4  
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Ɋɢɫɭɧɨɤ Ȼ.1 - ɝɥɚɜɧɚя ɭɧɢɜɟɪɫɚɥɶɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ ɉɅ-40ɚ-ȼ
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Ɋɢɫɭɧɨɤ Ȼ.2 – ɩɪɨɬɨɱɧɚя ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40ɚ-ȼ 



146 
 

ɉɊИЛɈɀȿɇИȿ В 
 
Ɍɚɛɥɢɰɚ ȼ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɵ

ɟ ɟɞɢɧɢɰɵ 
ɢɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. ɡɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 𝐼∆𝐺 

ɬɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, 𝐼ʠʟ.ʝ 

Ͳ,ͳͷ ∙ 𝐼ʜ 0,63 А 

ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐾ʡ Ͳ,͵ - 

ɭɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, 𝐼ʜʡ Ͳ,ͷ ∙ 𝐼ʜ 2,09 А 

ɬɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙ 𝐼ʜ 6,26 А 

ɁɁȽ 
𝑈଴ 

𝑡ଵ 𝑈଴ଵ𝐺 - 5 ȼ 𝑡ଶ 𝑈଴ଶ𝐺 - 10 ȼ 𝑡ଷ 𝑈଴𝐺 - 15 ȼ 𝑈଴ଷ 
ɤɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, 𝐾ʡ 
1,1 - 

Ɂɉɇ 𝑈> 

2 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଶ ͳ,Ͷ ∙ 𝑈ʜ 140 ȼ 

1 ɫɬɭɩɟɧɶ  𝑈𝐶ʟଵ ͳ,ʹ ∙ 𝑈ʜ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧ
ɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱɧ
ɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ 𝐼ଶʠʗГʜ Ͳ,Ͳ7 ∙ 𝐼ʜ 0,29 А 

ɉɈ 𝐼ଶʞʢʠК Ͳ,ͳͷ ∙ 𝐼ʜ 0,63 А 

ɈɌɋ I 𝐼ଶʠ.ʖ. ͳ,ͳͳ ∙ 𝐼ʜ 4,66 А 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଵ 

ɋɈ 𝐼ʠʗГʜ ͳ,Ͳ7 ∙ 𝐼ʜ 4,49 А 
ɉɈ 𝐼ଵʞʢʠК ͳ,ͳ ∙ 𝐼ʜ 4,62 А 

ɈɌɋ 𝐼ଵʝʡʠ ͳ,ʹʹͶ ∙ 𝐼ʜʝʛ 5,14 А 

ȾɁ 𝑍 < 
1 ɫɬɭɩɟɧɶ 𝑍𝐼 0,07 ͳ,͵ ʝм 

2 ɫɬɭɩɟɧɶ 𝑍𝐼𝐼 0,28 4,8 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ 
ɨɬ ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 
ɋɈ 𝐼𝑃 ʠʗГʜ. ͳ,Ͳ7 ∙ 𝐼ʜʝʛ.ʟ 4,01 А 
ɉɈ 𝐼𝑃 ʞʢʠК. ͳ,ͳ ∙ 𝐼ʜʝʛ.ʟ 4,13 А 

ɨɬɫɟɱɤɚ 𝐼𝑃 ʞʢʠК. ʹ,ͳ9 ∙ 𝐼ʜʝʛ.ʟ 8,21 А 
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Ɍɚɛɥɢɰɚ ȼ.2 - Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

Ⱦɟɣɫɬɜɢɟ/ɡɚɳɢɬɵ 

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-
11

0 
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
 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ 

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

ɁɁȽ 
𝑈଴ 

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

Ɂɉɇ 𝑈 > 

1 ɫɬɭɩɟɧɶ 𝑡ଵ + + - - - - - 

2 ɫɬɭɩɟɧɶ 𝑡ଶ + + - - - - - 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

𝐼ଶ 

ɋɈ - - - - - - + 

ɂɈ + + - - - - - 

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

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 
𝐼ଵ 

ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

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

ȾɁ 𝑍 < 

1 
ɫɬɭɩɟɧɶ 

𝑡ଵ - - - - + - - 𝑡ଶ + + + - - - - 

2 
ɫɬɭɩɟɧɶ 

𝑡ଵ - - - - + - - 𝑡ଶ + + - - - - - 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

𝐼р 
ɋɈ - - - - - - + 
ɂɈ + + - - - - - 

Ɉɬɫɟɱɤɚ + + - - - - - 
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ɉɊИЛɈɀȿɇИȿ Г 
 
 

 
Рɢɫɭɧɨɤ Ƚ.1 – Эɤɫɩɥɭɚɬɚɰɢɨɧɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ РО 230-ȼ-677
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Тɚɛɥɢɰɚ Ƚ1 - Оɛɴɟɦɵ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɨɜɵɲɟɧɢɹ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɫɬɨɢɦɨɫɬɧɨɦ 
ɜɵɪɚɠɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ
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Тɚɛɥɢɰɚ Ƚ2 - Оɛɴɟɦɵ ɫɧɢɠɟɧɢɹ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɨɜɵɲɟɧɢɹ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ ɜ ɤɨɥɢɱɟɫɬɜɟɧɧɨɦ ɢ ɫɬɨɢɦɨɫɬɧɨɦ 
ɜɵɪɚɠɟɧɢɹ, ɫɬɨɢɦɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ
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Тɚɛɥɢɰɚ Ƚ3 – Мɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɜɵɲɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 
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