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4. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
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ɛ) ɜɫɟɯ ɬɭɪɛɢɧ ............................................................................................... 607,2 ɦ³/ɫ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ: 0,1% ............................................. 4125 ɦ3/ɫ; 
 0,01% ........................................... 4768 ɦ3/ɫ; 
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5. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
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ɛ) ɨɬɦɟɬɤɚ: ɇɉɍ .................................................................................................. 491 ɦ; 
 Ɏɉɍ .................................................................................................. 492 ɦ; 
 ɍɆɈ ................................................................................................. 471 ɦ; 
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 ɩɨɥɧɵɣ ................................................................................................................ 5 ɦ3; 
 ɩɨɥɟɡɧɵɣ ......................................................................................................... 3,9 ɦ3; 
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ɜ) ɦɢɧɢɦɚɥɶɧɵɣ ..................................................................................................... 25 ɦ; 
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ɝ) ɫɬɚɧɰɢɨɧɧɚɹ .................................................................................... 102,0 ɦ / 57,4 ɦ; 
ɞ) ɫɨɩɪɹɝɚɸɳɢɣ ɭɫɬɨɣ ......................................................................... 29,9 ɦ / 57,4 ɦ; 
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ɛ) ɱɢɫɥɨ ɢ ɪɚɡɦɟɪ ɩɪɨɥɟɬɨɜ ............................................................ 4 ɨɬɜɟɪɫɬɢɣ 16×9; 
ɜ) ɨɛɳɚɹ ɞɥɢɧɚ ....................................................................................................... 76 ɦ; 
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ɚ) ɬɢɩ ɡɞɚɧɢɹ ......................................................................................... ɩɪɢɩɥɨɬɢɧɧɨɟ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ...................................................................................................... 3; 
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ɜ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ................................................. ɛɟɬɨɧɧɚɹ ɬɪɚɩɟɰɟɜɢɞɧɚɹ;     
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ɝ) ɬɢɩ ɨɬɫɚɫɵɜɚɸɳɟɣ ɬɪɭɛɵ ....................................................................... ɢɡɨɝɧɭɬɚɹ; 
ɞ) ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɫɹɦɢ ɚɝɪɟɝɚɬɨɜ ................................................................. 24 ɦ; 

11. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) ɬɢɩ ɬɭɪɛɢɧɵ ......................................................................................... ɉɅ50-ȼ-600; 
ɛ) ɬɢɩ ɝɟɧɟɪɚɬɨɪɚ ............................................................................... ɋȼ-1130/140-48; 
ɜ) ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ............................................................................. 107,8 Ɇȼɬ; 
ɝ) ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ .................................................................................. 125 ɨɛ/ɦɢɧ; 
ɞ) ɬɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ .................................................................. ɌȾɐ-125000/220; 
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ɜ) ɩɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ:  ɑȾȾ .................................................... 7,5 ɦɥɪɞ. ɪɭɛ.; 
 ȼɇȾ ................................................................... 20 %;   
 ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ........................... 6 ɥɟɬ 3 ɦɟɫɹɰɚ. 
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ȼȼȿȾȿɇɂȿ 
 

Ƚɢɞɪɨɫɬɚɧɰɢɢ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɷɮɮɟɤɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɬɭɪɛɢɧ ɞɨɫɬɢɝɚɟɬ 95%, ɱɬɨ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ 
ɄɉȾ ɬɭɪɛɢɧ ɞɪɭɝɢɯ ɬɢɩɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɤɪɢɡɢɫ, ɫɜɹɡɚɧɧɵɣ ɫ 
ɫɨɤɪɚɳɟɧɢɟɦ ɡɚɩɚɫɨɜ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɬɨɩɥɢɜɚ, ɢ ɫɬɪɟɦɢɬɟɥɶɧɨ ɜɨɡɪɚɫɬɚɸɳɢɟ 
ɩɪɨɛɥɟɦɵ ɷɤɨɥɨɝɢɢ ɨɩɪɟɞɟɥɹɸɬ ɜɫё ɛɨɥɶɲɢɣ ɢɧɬɟɪɟɫ ɜɨ ɜɫёɦ ɦɢɪɟ ɤ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. Ƚɢɞɪɨɪɟɫɭɪɫɵ — 
ɜɨɡɨɛɧɨɜɥɹɟɦɵɣ ɢ ɧɚɢɛɨɥɟɟ ɷɤɨɥɨɝɢɱɧɵɣ ɢɫɬɨɱɧɢɤ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɤɨɬɨɪɨɝɨ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ 
ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ. Ʉɪɨɦɟ ɬɨɝɨ, 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɦɟɸɬ ɟɳɟ ɨɞɧɨ ɨɱɟɧɶ ɜɚɠɧɨɟ ɩɪɟɢɦɭɳɟɫɬɜɨ ɩɟɪɟɞ 
ɬɟɩɥɨɜɵɦɢ: ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɜ ɪɚɛɨɬɟ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɤȼɬ·ɱ ɧɚ Ƚɗɋ ɜ 7-10 ɪɚɡ, ɬɨ 
ɟɫɬɶ ɧɚ ɩɨɪɹɞɨɤ ɧɢɠɟ, ɱɟɦ ɧɚ ɬɟɩɥɨɜɵɯ ɢ ɚɬɨɦɧɵɯ ɫɬɚɧɰɢɹɯ. ȼ ɭɫɥɨɜɢɹɯ 
ɦɟɞɥɟɧɧɨɝɨ ɩɪɨɝɪɟɫɫɚ ɜ ɫɨɡɞɚɧɢɢ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɞɨɥɹ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɛɚɥɚɧɫɟ ɫɬɪɚɧɵ ɫɨ ɜɪɟɦɟɧɟɦ ɛɭɞɟɬ 
ɬɨɥɶɤɨ ɜɨɡɪɚɫɬɚɬɶ, ɚ ɭɪɨɜɟɧɶ ɪɚɡɜɢɬɢɹ ɷɧɟɪɝɟɬɢɤɢ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɨɬɪɚɠɚɟɬ 
ɞɨɫɬɢɝɧɭɬɵɣ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ ɫɬɪɚɧɵ. ɉɨɷɬɨɦɭ, ɫɬɪɭɤɬɭɪɧɵɦ 
ɥɢɞɟɪɨɦ ɜ ɪɚɡɜɢɬɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɧɚ ɛɥɢɠɚɣɲɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɞɨɥɠɧɚ ɫɬɚɬɶ 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɪɚɡɜɢɬɚɹ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɛɟɡɨɩɚɫɧɚɹ ɢ 
ɩɪɢɜɥɟɤɚɬɟɥɶɧɚɹ ɞɥɹ ɢɧɜɟɫɬɢɰɢɣ ɨɬɪɚɫɥɶ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. ɋɥɟɞɭɟɬ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɧɚ 
ɥɸɛɵɯ ɜɨɞɨɬɨɤɚɯ. Ɉɫɨɛɨɟ ɫɜɨɣɫɬɜɨ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɡɚɤɥɸɱɚɟɬɫɹ 
ɜ ɬɨɦ, ɱɬɨ ɢɯ ɪɚɡɪɭɲɟɧɢɟ ɜɵɫɜɨɛɨɠɞɚɟɬ ɧɚ ɜɨɥɸ ɪɚɡɪɭɲɢɬɟɥɶɧɭɸ ɫɬɢɯɢɸ, 
ɩɪɢɜɨɞɹɳɟɟ ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ ɤ ɤɨɥɨɫɫɚɥɶɧɵɦ ɦɚɬɟɪɢɚɥɶɧɵɦ ɭɛɵɬɤɚɦ, ɧɨ ɱɬɨ 
ɨɫɨɛɨ ɜɚɠɧɨ ɤ ɛɨɥɶɲɢɦ ɱɟɥɨɜɟɱɟɫɤɢɦ ɠɟɪɬɜɚɦ. ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦ ɤɪɚɣɧɟ 
ɫɟɪɶɟɡɧɵɣ ɩɨɞɯɨɞ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɞɥɹ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɛɟɡɨɩɚɫɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɝɢɞɪɨɪɟɫɭɪɫɨɜ.  

ɐɟɥɶɸ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ, 
ɟё ɫɨɨɪɭɠɟɧɢɣ ɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɱɚɫɬɢ, ɜɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɪɚɡɪɚɛɨɬɤɚ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɬɟɯɧɢɤɨ-
ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ. 

Ʉɚɠɞɚɹ ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɬɚɧɨɜɢɬɫɹ 
ɬɨɱɤɨɣ ɪɨɫɬɚ ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜɨɤɪɭɝ ɧɟɟ ɜɨɡɧɢɤɚɸɬ 
ɩɪɨɢɡɜɨɞɫɬɜɚ, ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 
Ɍɚɤɠɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɧɨɜɵɯ ɫɬɚɧɰɢɣ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ 
ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɪɟɝɢɨɧɚ ɢ ɫɞɟɪɠɢɜɚɧɢɹ ɪɨɫɬɚ ɬɚɪɢɮɨɜ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ Ƚɗɋ 

 
1.1 ɉɪɢɪɨɞɧɵɟ ɭɫɥɨɜɢɹ 

 
Ʉɚɬɭɧɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ ɜ Ⱥɥɬɚɣɫɤɨɦ ɤɪɚɟ, ɜɵɲɟ 

20ɤɦ ɫ.ɑɟɦɚɥ. Ɋɚɣɨɧ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɹɧɜɚɪɹ – 12 
ºɋ ɦɨɪɨɡɚ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɢɸɥɹ – 18 ºɋ ɬɟɩɥɚ. Ⱥɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɞɨɫɬɢɝɚɟɬ 40 ºɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɩɚɞɚɟɬ ɞɨ ɦɢɧɭɫ 38 
ºɋ. ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɬɟɩɥɨɝɨ ɩɟɪɢɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 200 ɞɧɟɣ.   

ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɲɢɪɢɧɨɣ ɨɤɨɥɨ 600 ɦ ɢɦɟɟɬ ɤɨɨɪɞɢɧɚɬɵ 51.14 
ɫɟɜɟɪɧɨɣ ɲɢɪɨɬɵ 86.04 ɞɨɥɝɨɬɵ. ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɝɢɞɪɨɭɡɥɚ ɩɪɟɞɫɬɚɜɥɟɧ 
ɧɚ ɪɢɫɭɧɤɟ 1.1. 

 

 
Ɋɢɫɭɧɨɤ 1.1 – Ɋɟɤɚ Ʉɚɬɭɧɶ ɧɚ ɤɚɪɬɟ 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ  
 
Ʉɚɬɭɧɶ — ɪɟɤɚ ɜ ɪɟɫɩɭɛɥɢɤɟ Ⱥɥɬɚɣ ɢ Ⱥɥɬɚɣɫɤɨɦ ɤɪɚɟ, ɥɟɜɚɹ 

ɫɨɫɬɚɜɥɹɸɳɚɹ Ɉɛɢ. Ʉɚɬɭɧɶ ɢɦɟɟɬ 254 ɩɪɢɬɨɤɚ ɨɛɳɟɣ ɞɥɢɧɨɣ 688 ɤɦ. ɋɚɦɵɟ 
ɦɧɨɝɨɜɨɞɧɵɟ ɩɪɢɬɨɤɢ ɩɪɢɧɢɦɚɟɬ ɜ ɜɟɪɯɧɟɦ ɢ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ⱥɥɬɚɣ. Ȼɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɸɠɧɨɦ ɫɤɥɨɧɟ ɝɨɪɵ Ȼɟɥɭɯɢ. 
ɉɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ — 60 900 ɤɦ². ȼ ɛɚɫɫɟɣɧɟ ɪɟɤɢ, ɛɨɥɟɟ 400 ɨɡёɪ ɨɛɳɟɣ 
ɩɥɨɳɚɞɶɸ ɨɤɨɥɨ 27 ɤɦ². ȼ ɛɚɫɫɟɣɧɟ Ʉɚɬɭɧɢ ɧɚɫɱɢɬɵɜɚɟɬɫɹ ɛɨɥɟɟ 800 ɥɟɞɧɢɤɨɜ 
ɨɛɳɟɣ ɩɥɨɳɚɞɶɸ 625 ɬɵɫ. ɤɦ², ɩɨɷɬɨɦɭ ɥɟɞɧɢɤɨɜɨɟ ɩɢɬɚɧɢɟ Ʉɚɬɭɧɢ ɢɝɪɚɟɬ 
ɫɭɳɟɫɬɜɟɧɧɭɸ ɪɨɥɶ. ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ ɜɨɞɵ ɭ ɧɚɫɟɥёɧɧɨɝɨ 
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ɩɭɧɤɬɚ ɂɜɚɧɨɜɨ (40 ɤɦ ɨɬ ɭɫɬɶɹ) 545 ɦ³/ɫ. Ɂɚɦɟɪɡɚɟɬ ɜ ɜɟɪɯɨɜɶɹɯ ɜ ɞɟɤɚɛɪɟ, ɜ 
ɧɢɡɨɜɶɹɯ — ɜ ɤɨɧɰɟ ɧɨɹɛɪɹ, ɜɫɤɪɵɜɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɚɩɪɟɥɹ. 

Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ʉɚɬɭɧɶ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 
 

Ɍɚɛɥɢɰɚ 1.1 – Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɩɨ ɪɟɤɟ Ʉɚɬɭɧɶ 

Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Q cp. 
ɝɨɞ. 

1932 125 115 110 187 1085 1362 1108 917 646 440 220 162 540 
1933 100 95 100 393 730 927 840 870 580 230 185 125 431 
1934 120 110 105 112 1168 1588 915 785 645 400 220 150 527 
1935 80 80 105 208 1365 1431 1005 615 330 210 135 100 472 
1936 100 94 90 126 622 2647 1417 929 510 320 209 130 600 
1937 92 90 95 176 1152 2210 1402 807 630 359 180 125 610 
1938 105 100 100 453 1879 1510 1790 1061 766 500 220 135 718 
1939 84 83 90 206 1455 1398 1511 787 365 299 154 110 545 
1940 113 103 93 271 1011 1632 945 826 615 380 220 145 530 
1941 120 109 98 356 1370 2031 1292 814 725 480 340 157 658 
1942 97 94 102 146 898 2091 1224 982 515 350 185 129 568 
1943 85 85 94 256 1060 1706 995 799 395 250 156 109 499 
1944 87 84 91 209 1116 1720 1323 692 486 300 172 119 533 
1945 73 72 87 476 1057 841 637 650 295 199 120 96 384 
1946 184 149 138 297 814 2181 1310 1139 1085 779 409 248 728 
1947 100 90 100 271 1191 2043 1908 1052 596 370 204 130 671 
1948 80 79 90 271 987 1700 1279 760 375 290 141 100 513 
1949 86 84 90 256 1151 1781 1230 716 435 269 154 110 530 
1950 88 84 95 111 1591 1567 948 786 486 250 162 110 523 
1951 71 70 85 256 1107 850 783 505 255 194 120 93 366 
1952 91 88 100 181 1363 2237 1719 979 525 260 167 114 652 
1953 80 78 90 159 1080 1151 779 569 355 219 143 104 401 
1954 90 80 93 150 1242 1169 673 615 495 299 175 122 434 
1955 105 66 59 237 1708 1951 1282 758 602 404 198 136 626 
1956 88 82 90 256 1152 1782 1235 720 432 27 150 115 511 
1957 130 139 117 187 665 2050 1116 1040 557 406 188 138 561 
1958 130 120 71 219 1092 2141 2344 1315 748 425 255 170 753 
1959 98 92 101 341 1127 1593 1227 781 503 302 176 150 541 
1960 100 105 135 208 663 2141 1780 1180 705 359 207 124 642 
1961 205 170 143 447 1045 1930 1372 1063 760 389 265 250 670 
1962 90 85 97 271 1363 1086 715 641 350 229 199 151 440 
1963 85 66 90 136 728 1586 868 608 360 249 234 131 428 
1964 73 85 95 176 832 1556 1080 722 325 209 165 115 453 
1965 147 141 110 226 1243 976 795 636 635 429 269 277 490 
1966 74 77 97 220 864 3030 1652 848 495 299 169 119 662 
1967 112 110 110 286 883 841 998 1119 675 434 203 139 493 
1968 74 77 97 266 2748 884 882 484 305 218 158 119 526 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 
Ƚɨɞ I II  III  IV V VI  VII VIII IX X XI  XII Q cp. 

ɝɨɞ. 
1969 110 96 94 235 3099 2600 1674 807 638 516 274 190 861 
1970 110 92 73 286 1366 1956 850 877 590 444 219 130 583 
1971 92 85 92 247 1300 2066 1401 729 430 269 164 97 581 
1972 110 80 85 306 1266 1768 927 696 455 299 161 120 523 
1973 100 92 97 366 997 2591 1441 854 485 299 185 131 637 
1974 75 75 90 366 869 736 671 503 288 201 119 95 341 
1975 71 75 91 157 641 2340 1141 703 344 367 187 90 517 
1976 114 129 129 187 129 1220 884 722 430 537 177 140 496 
1977 136 133 134 405 1035 1607 1064 933 464 450 256 166 565 
1978 117 125 112 348 842 1288 830 740 238 273 160 97 431 
1979 118 108 97 192 1103 1744 994 665 513 380 305 141 530 
1980 108 103 108 174 1313 1447 1001 623 461 279 184 117 493 
Q cp  103 96 99 251 1158 1677 1161 800 507 332 195 140 545 

 
ɋɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɫɬɨɤɚ ɡɚ ɜɟɫɶ ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɪɚɜɧɨ 545 ɦ3 /ɫ. 
Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2, ɧɚ 

ɪɢɫɭɧɤɟ 1.2.  
 

Ɍɚɛɥɢɰɚ 1.2 – Ʉɨɨɪɞɢɧɚɬɵ ɤɪɢɜɨɣ ɫɜɹɡɢ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ. 
Zɜɛ,ɦ V,ɤɦ^3 Zɜɛ.ɪɚɫ,ɦ Ⱦɟɥɶɬɚ,ɦ 
440 0 440,04 -0,04 
450 0,22 449,98 0,02 
460 0,5 459,95 0,05 
472 1 472,02 -0,02 
483 2 482,99 0,01 

486,5 3 486,59 -0,09 
488,5 4 488,47 0,03 
490,3 5 490,25 0,05 
491 6 491,01 -0,01 
492 7 492,01 -0,01 
493 8 492,79 0,03 
494 9 494,14 -0,04 
495 10 494,97 0,03 
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Ɋɢɫɭɧɨɤ 1.2 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʑʐ = ݂ሺܸሻ 
 
Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɫɬɜɨɪɟ ɝɢɞɪɨɭɡɥɚ ɞɥɹ 

ɩɟɪɢɨɞɚ ɨɬɤɪɵɬɨɝɨ ɪɭɫɥɚ ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɡɢɦɧɢɯ ɭɫɥɨɜɢɣ Ʉɡ = 0,8 ɧɚ ɪɢɫɭɧɤɟ 
1.3. Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.3. 

 
Ɋɢɫɭɧɨɤ 1.3 – Ƚɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ܼʜʐ = ݂ሺܳሻ 

 
Ɍɚɛɥɢɰɚ 1.3 – Ɍɪɟɛɨɜɚɧɢɹ ɭɱɚɫɬɧɢɤɨɜ ȼɏɄ ɢ ɩɨɬɟɪɢ ɜɨɞɵ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Qɛɵɬ90% 85 66 90 136 728 1586 868 608 360 249 234 131 

Qɜɯɤ 100 100 100 200 200 200 200 200 200 200 100 100 
Qɮɢɥɶɬɪ 1 1 1 1 1 1 1 1 1 1 1 1 
Qɢɫɩɚɪɟɧ     1 1 1 1 1 0 0 0 

Qɥɟɞ 1 1 -2 -2       1 1 
ɉɨɬɟɪɢ 2 2 -1 -1 2 2 2 2 2 1 2 2 

Qɩɨɥ.ɛɵɬ 83 64 91 137 726 1584 866 606 358 248 232 129 
 
1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 

 
ȼ ɨɫɧɨɜɚɧɢɢ ɫɨɨɪɭɠɟɧɢɹ ɡɚɥɟɝɚɟɬ ɝɪɚɧɢɬ ɬɪɟɳɢɧɨɜɚɬɵɣ. ɒɢɪɢɧɚ ɩɨ 

ɫɬɜɨɪɭ 580 ɦɟɬɪɨɜ. Ⱦɧɨ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ 440 ɦɟɬɪɨɜ. 
 

y = -0,001494747477977x6 + 0,053698985419032x5 - 0,772394900646759x4 + 

5,700154290534550x3 - 22,960728988517000x2 + 49,964894797885700x + 

440,039546690852000
440

450

460

470

480

490

500

0 2 4 6 8 10 12

Z̏̍,̥

V,̥³/̭

Z̏̍=f(V) ʿол̛̦о̛̥̌л̦̽̌я (Z̏̍=f(V))

443

444
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40 540 1040 1540 2040

Zɧɛ,ɦ

Q,ɦ³/ɫ

Zɧɛ.ɥɟɬ

Zɧɛ.ɡɢɦ

ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ 
(Zɧɛ.ɥɟɬ)
ɉɨɥɢɧɨɦɢɚɥɶɧɚɹ 
(Zɧɛ.ɡɢɦ)
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2 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɩɨ 

ɜɨɞɧɨɫɬɢ ɝɨɞɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 
Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɹ ɩɟɪɢɨɞɨɜ ɩɨɥɨɜɨɞɶɹ ɢ ɦɟɠɟɧɢ, ɫɪɚɜɧɢɦ ɫɪɟɞɧɟɝɨɞɨɜɵɟ 

ɪɚɫɯɨɞɵ ɫ ɪɚɫɯɨɞɚɦɢ ɜ ɤɚɠɞɨɦ ɦɟɫɹɰɟ ɝɨɞɚ. Ɍɚɦ, ɝɞɟ ɟɫɬɶ ɩɪɟɜɵɲɟɧɢɟ ɧɚɞ 
ɪɚɫɯɨɞɨɦ ɫɪɟɞɧɢɦ – ɩɨɥɨɜɨɞɶɟ. ȼ ɬɚɛɥɢɰɟ 2.1 ɩɟɪɢɨɞ ɩɨɥɨɜɨɞɶɹ ɜɵɞɟɥɟɧ ɠɟɥɬɵɦ 
ɰɜɟɬɨɦ.  

 
Ɍɚɛɥɢɰɚ 2.1 – ɇɚɯɨɠɞɟɧɢɟ ɩɟɪɢɨɞɚ ɩɨɥɨɜɨɞɶɹ  

Ƚɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɫɪ. 
Ƚɨɞ 

1932 125 115 110 187 1085 1362 1108 917 646 440 220 162 540 
1933 100 95 100 393 730 927 840 870 580 230 185 125 431 
1934 120 110 105 112 1168 1588 915 785 645 400 220 150 527 
1935 80 80 105 208 1365 1431 1005 615 330 210 135 100 472 
1936 100 94 90 126 622 2647 1417 929 510 320 209 130 600 
1937 92 90 95 176 1152 2210 1402 807 630 359 180 125 610 
1938 105 100 100 453 1879 1510 1790 1061 766 500 220 135 718 
1939 84 83 90 206 1455 1398 1511 787 365 299 154 110 545 
1940 113 103 93 271 1011 1632 945 826 615 380 220 145 530 
1941 120 109 98 356 1370 2031 1292 814 725 480 340 157 658 
1942 97 94 102 146 898 2091 1224 982 515 350 185 129 568 
1943 85 85 94 256 1060 1706 995 799 395 250 156 109 499 
1944 87 84 91 209 1116 1720 1323 692 486 300 172 119 533 
1945 73 72 87 476 1057 841 637 650 295 199 120 96 384 
1946 184 149 138 297 814 2181 1310 1139 1085 779 409 248 728 
1947 100 90 100 271 1191 2043 1908 1052 596 370 204 130 671 
1948 80 79 90 271 987 1700 1279 760 375 290 141 100 513 
1949 86 84 90 256 1151 1781 1230 716 435 269 154 110 530 
1950 88 84 95 111 1591 1567 948 786 486 250 162 110 523 
1951 71 70 85 256 1107 850 783 505 255 194 120 93 366 
1952 91 88 100 181 1363 2237 1719 979 525 260 167 114 652 
1953 80 78 90 159 1080 1151 779 569 355 219 143 104 401 
1954 90 80 93 150 1242 1169 673 615 495 299 175 122 434 
1955 105 66 59 237 1708 1951 1282 758 602 404 198 136 626 
1956 88 82 90 256 1152 1782 1235 720 432 27 150 115 511 
1957 130 139 117 187 665 2050 1116 1040 557 406 188 138 561 
1958 130 120 71 219 1092 2141 2344 1315 748 425 255 170 753 
1959 98 92 101 341 1127 1593 1227 781 503 302 176 150 541 
1960 100 105 135 208 663 2141 1780 1180 705 359 207 124 642 
1961 205 170 143 447 1045 1930 1372 1063 760 389 265 250 670 
1962 90 85 97 271 1363 1086 715 641 350 229 199 151 440 
1963 85 66 90 136 728 1586 868 608 360 249 234 131 428 
1964 73 85 95 176 832 1556 1080 722 325 209 165 115 453 
1965 147 141 110 226 1243 976 795 636 635 429 269 277 490 
1966 74 77 97 220 864 3030 1652 848 495 299 169 119 662 
1967 112 110 110 286 883 841 998 1119 675 434 203 139 493 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 

Ƚɨɞɵ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɫɪ. 
Ƚɨɞ 

1968 74 77 97 266 2748 884 882 484 305 218 158 119 526 
1969 110 96 94 235 3099 2600 1674 807 638 516 274 190 861 
1970 110 92 73 286 1366 1956 850 877 590 444 219 130 583 
1971 92 85 92 247 1300 2066 1401 729 430 269 164 97 581 
1972 110 80 85 306 1266 1768 927 696 455 299 161 120 523 
1973 100 92 97 366 997 2591 1441 854 485 299 185 131 637 
1974 75 75 90 366 869 736 671 503 288 201 119 95 341 
1975 71 75 91 157 641 2340 1141 703 344 367 187 90 517 
1976 114 129 129 187 129 1220 884 722 430 537 177 140 496 
1977 136 133 134 405 1035 1607 1064 933 464 450 256 166 565 
1978 117 125 112 348 842 1288 830 740 238 273 160 97 431 
1979 118 108 97 192 1103 1744 994 665 513 380 305 141 530 
1980 108 103 108 174 1313 1447 1001 623 461 279 184 117 493 
1981 107 91 91 289 1330 1172 782 561 426 273 138 125 446 

Qɫɪ.ɦɟɫ 101 94 97 246 1135 1644 1138 784 497 326 192 132 545 
 

ȼ ɢɬɨɝɟ ɩɨɥɭɱɢɥɢ 4 ɦɟɫɹɰɚ ɩɨɥɨɜɨɞɶɹ (V-IX ). Ⱦɚɥɟɟ ɢɫɩɨɥɶɡɭɟɦ 
ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. 

Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
 
Ɍɚɛɥɢɰɚ 2.2 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟ-
ɜɨɞɧɨɝɨ ɝɨɞɚ 

Ƚɨɞɵ Qɩi Ƚɨɞɵ Qmi Ƚɨɞɵ 
1969 2458 1969 329 1969 
1958 1723 1958 268 1977 
1946 1599 1966 267 1958 
1938 1575 1952 267 1961 
1947 1549 1947 238 1946 
1961 1505 1968 237 1941 
1966 1471 1973 233 1957 
1941 1425 1955 233 1947 
1952 1404 1936 232 1979 
1960 1401 1938 230 1938 
1973 1393 1937 228 1965 
1955 1374 1971 226 1955 
1937 1299 1942 220 1959 
1936 1294 1960 219 1973 
1970 1288 1939 219 1976 
1971 1246 1941 218 1937 
1942 1234 1961 202 1942 
1977 1223 1950 202 1972 
1957 1222 1956 200 1968 
1939 1220 1949 199 1967 
1959 1218 1946 197 1936 
1932 1218 1957 194 1932 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 
Ƚɨɞɵ Qɩi Ƚɨɞɵ Qmi Ƚɨɞɵ 
1944 1213 1944 194 1966 
1940 1206 1975 194 1944 
1949 1182 1959 193 1970 
1979 1182 1948 193 1981 
1934 1164 1972 192 1980 
1968 1160 1977 191 1952 
1950 1140 1943 189 1940 
1972 1128 1970 186 1949 
1975 1127 1979 185 1971 
1948 1104 1935 184 1962 
1956 1096 1980 184 1978 
1943 1048 1964 179 1943 
1976 1024 1932 178 1948 
1967 1020 1934 177 1960 
1980 1006 1940 175 1933 
1965 961 1981 174 1939 
1935 951 1962 174 1934 
1964 948 1963 173 1950 
1981 942 1976 173 1975 
1962 925 1978 169 1963 
1954 903 1967 164 1974 
1933 895 1953 156 1935 
1978 857 1965 155 1964 
1963 839 1954 155 1956 
1953 811 1951 154 1953 
1945 789 1933 144 1954 
1951 732 1945 143 1951 
1974 695 1974 135 1945 

 
Ɂɚ ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 90%, ɜ ɞɚɧɧɨɦ 

ɫɥɭɱɚɟ ɧɟɬ ɤɨɧɤɪɟɬɧɨɝɨ ɝɨɞɚ, ɩɨɷɬɨɦɭ ɨɩɪɟɞɟɥɹɟɦ ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1978 ɢ 1963 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ 
ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ. ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɢɦɟɬɶ 
ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ, ɬ.ɟ. ɬɨɬ ɝɨɞ, ɤɨɬɨɪɵɣ ɬɪɟɛɭɟɬ 
ɦɟɧɶɲɭɸ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɪɚɫɯɨɞɨɜ. 

Ⱦɥɹ 1978 ɝɨɞɚ: 
˒ߙ  = ொ˒,వబ%ொ˒,భవఱయ = ସ଼ଷ,ଷସ଺ଵ,଻ = Ͳ,ͻʹ͸;  (2.1) 

ˏߙ  = ொˏ,వబ%ொˏ,భవఱయ = Ͳ,ͺͶͷ.  (2.2) 

 
Ⱦɥɹ 1963 ɝɨɞɚ: 
˒ߙ  = ொ˒,వబ%ொ˒,భవఱయ = Ͳ,ͺͺͷ;  (2.3) 
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ˏߙ = ொˏ,వబ%ொˏ,భవఱయ = Ͳ,ͻͳͺ.     (2.4) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɦ 1963, ɬɚɤ ɤɚɤ ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
 Ɂɚ ɫɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ ɩɪɢɧɢɦɚɟɬɫɹ ɝɨɞ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 50%, ɨɩɪɟɞɟɥɹɟɦ 

ɛɥɢɠɚɣɲɢɟ ɝɨɞɵ ɨɬ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 1949 ɢ 1979 ɝɨɞɵ. ȼɵɱɢɫɥɹɟɦ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ ɩɨ ɦɟɠɟɧɢ ɢ ɩɨɥɨɜɨɞɶɸ.  

Ⱦɥɹ 1949 ɝɨɞɚ: 
˒ߙ  = ொ˒,ఱబ%ொ˒,భవవల = Ͳ,ͻ͸ͻ;     (2.5) 

ˏߙ  = ொˏ,ఱబ%ொˏ,భవవల = ͳ,ͲͶ͵.  (2.6) 

 
Ⱦɥɹ 1979 ɝɨɞɚ: 
˒ߙ  = ொ˒,ఱబ%ொ˒,భవఱఴ = ͳ,ͲͶͻ;  (2.7) 

ˏߙ  = ொˏ,ఱబ%ொˏ,భవఱఴ = Ͳ,ͺ͵Ͳ.  (2.8) 

 
ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɱɟɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɢɧɢɦɚɟɬɫɹ 1949, ɬɚɤ ɤɚɤ ɟɝɨ 

ɤɨɷɮɮɢɰɢɟɧɬɵ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ. 
ȼɵɛɪɚɜ ɨɤɨɧɱɚɬɟɥɶɧɨ ɪɚɫɱɟɬɧɵɟ ɝɢɞɪɨɝɪɚɮɵ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ 

ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɨɜ, ɧɟɨɛɯɨɞɢɦɨ ɭɬɨɱɧɢɬɶ ɝɨɞɨɜɨɣ ɫɬɨɤ ɭɦɧɨɠɢɜ 
ɫɪɟɞɧɟɦɟɫɹɱɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɜɵɱɢɫɥɟɧɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ. 

Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ ɨɫɬɚɜɥɹɟɬɫɹ ɛɟɡ ɢɡɦɟɧɟɧɢɹ, ɬɚɤ ɤɚɤ ɨɛɚ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɦɟɧɶɲɟ ɟɞɢɧɢɰɵ, ɩɨɫɥɟɞɭɸɳɟɟ ɩɪɢɜɟɞɟɧɢɟ ɬɨɥɶɤɨ ɢɫɩɨɪɬɢɬ ɢɫɯɨɞɧɵɣ ɪɹɞ. 
Ƚɥɚɜɧɵɦ ɭɫɥɨɜɢɟɦ ɹɜɥɹɟɬɫɹ ɧɟɢɡɦɟɧɧɨɫɬɶ ɫɪɟɞɧɟɝɨ ɪɚɫɯɨɞɚ ɩɨɫɥɟ ɩɪɢɜɟɞɟɧɢɹ. 

Ɋɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 
2.3, 2.4 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɢ ɧɚ ɪɢɫɭɧɤɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.3 – Ɇɚɥɨɜɨɞɧɵɣ ɝɨɞ (P=90%) 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 Qɫɪ, ɦ3/c 

Q90%, ɦ3/c 85 66 90 136 728 1586 868 608 360 249 234 131 428 
 
Ɍɚɛɥɢɰɚ 2.4 – ɋɪɟɞɧɟɜɨɞɧɵɣ ɝɨɞ (P=50%)  

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 
Qɫɪ, 
ɦ3/c 

Q50% 86 84 90 256 1051 1781 1200 716 435 269 254 140 530 

Qɩɪ.50%  91 88 95 269 1031 1747 1177 702 458 283 267 147 530 
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Ɋɢɫɭɧɨɤ 2.1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

 
2.2 ɉɨɫɬɪɨɟɧɢɟ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ  
 
Ⱦɚɧɧɵɟ ɩɨ ɷɧɟɪɝɨɫɢɫɬɟɦɟ: 
ɗɧɟɪɝɨɫɢɫɬɟɦɚ: Ɉɗɋ ɋɢɛɢɪɢ. 
ɉɪɨɟɤɬɢɪɭɟɦɚɹ Ƚɗɋ ɪɚɛɨɬɚɟɬ ɧɚ ɊȾɍ Ⱥɥɬɚɣɫɤɨɟ. 
Ⱦɚɧɧɨɟ ɊȾɍ ɧɟ ɢɦɟɟɬ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
ȼɵɪɚɛɨɬɤɚ ɡɚ ɝɨɞ: 7,49 ɦɥɪɞ. ɤȼɬ∙ɱ. 

 
ɂɫɩɨɥɶɡɭɟɦ ɫɚɣɬ ɫɢɫɬɟɦɧɨɝɨ ɨɩɟɪɚɬɨɪɚ (ɪɢɫɭɧɨɤ 2.2). 
 

 

Ɋɢɫɭɧɨɤ 2.2 – Ƚɟɧɟɪɚɰɢɹ ɢ ɩɨɬɪɟɛɥɟɧɢɟ Ɉɗɋ ɋɢɛɢɪɢ 
 ˓ܰˇ˖ = ே˓ˇ˖ʙ = ͳͳ͸ͷʛʑ˕,                                                                                (2.9) 
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ɝɞɟ K= ЭʝʓʢЭʟʓʢ =26,9. 

 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ, ɩɨɫɬɪɨɢɦ ɫɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ. 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.5. 
 

Ɍɚɛɥɢɰɚ 2.5 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ 

ɑɚɫɵ 
Pt 

(ɥɟɬ) 
Pt 

(ɡɢɦ) 
Βɫɭɬ 
(ɥɟɬ) 

Βɫɭɬ 
(ɡɢɦ) 

α 
(ɥɟɬɧɟɟ) 

Pt 
(max) 

at 
(ɡɢɦ) 

at 
(ɥɟɬ) 

bt 
(ɥɟɬ) 

bt 
(ɡɢɦ) 

1 399 661 0,78 0,74 0,58 1165 1,98 1,85 -0,852 -0,898 
2 369 544 0,78 0,74 0,58 1165 2,05 2,02 -1,03 -1,05 
3 346 529 0,78 0,74 0,58 1165 2,1 2,22 -1,22 -1,1 
4 334 508 0,78 0,74 0,58 1165 2,17 2,3 -1,3 -1,17 
5 334 508 0,78 0,74 0,58 1165 2,17 2,3 -1,3 -1,17 
6 334 529 0,78 0,74 0,58 1165 2,1 2,3 -1,3 -1,1 
7 349 589 0,78 0,74 0,58 1165 1,93 2,2 -1,2 -0,923 
8 438 754 0,78 0,74 0,58 1165 1,35 1,6 -0,6 -0,352 
9 529 948 0,78 0,74 0,58 1165 0,7 0,952 0,04 0,296 
10 565 1076 0,78 0,74 0,58 1165 0,3 0,175 0,7 0,702 
11 676 1044 0,78 0,74 0,58 1165 0,4 0 1 0,6 
12 631 955 0,78 0,74 0,58 1165 0,67 0,275 0,72 0,324 
13 594 896 0,78 0,74 0,58 1165 0,877 0,55 0,45 0,12 
14 610 907 0,78 0,74 0,58 1165 0,755 0,42 0,575 0,22 
15 640 985 0,78 0,74 0,58 1165 0,575 0,22 0,775 0,42 
16 611 939 0,78 0,74 0,58 1165 0,62 0,42 0,577 0,347 
17 573 933 0,78 0,74 0,58 1165 0,77 0,677 0,32 0,231 
18 616 1135 0,78 0,74 0,58 1165 0,1 0,4 0,6 0,9 
19 601 1165 0,78 0,74 0,58 1165 0 0,5 0,5 1 
20 580 1108 0,78 0,74 0,58 1165 0,17 0,62 0,375 0,825 
21 587 1089 0,78 0,74 0,58 1165 0,25 0,575 0,42 0,75 
22 529 1047 0,78 0,74 0,58 1165 0,37 0,35 0,51 0,625 
23 632 933 0,78 0,74 0,58 1165 0,758 0,27 0,725 0,24 
24 536 900 0,78 0,74 0,58 1165 1,35 0,952 0,05 0,352 

 
ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 2.3, 2.4. 
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Ɋɢɫɭɧɨɤ 2.3 – Ɂɢɦɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 
Ɋɢɫɭɧɨɤ 2.4 – Ʌɟɬɧɢɣ ɫɭɬɨɱɧɵɣ ɝɪɚɮɢɤ ɧɚɝɪɭɡɤɢ 

 
2.3 ɉɨɫɬɪɨɟɧɢɟ ɝɨɞɨɜɵɯ ɝɪɚɮɢɤɨɜ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ 

ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 
 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɤɪɢɜɵɟ ɧɚɝɪɭɡɤɢ ɫɬɪɨɹɬɫɹ ɩɨ ɞɚɧɧɵɦ, ɩɨɥɭɱɟɧɧɵɦ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɪɚɧɠɢɪɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɨ ɭɛɵɜɚɧɢɸ, ɞɟɥɟɧɢɸ ɟё ɧɚ ɡɨɧɵ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɪɢɪɚɳɟɧɢɹɦ ɧɚɝɪɭɡɤɢ ɢ ɜɵɪɚɛɨɬɤɟ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɞɚɧɧɵɯ 
ɡɨɧɚɯ. 

Ɋɚɫɱёɬ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.6 ɢ 2.7 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

Pt
ɡ, Ɇȼɬ DPt

ɡ, Ɇȼɬ Dt, ɱ Dɗ, Ɇȼɬ.ɱ PS
ɡ, Ɇȼɬ ɗS, Ɇȼɬ.ɱ 

1165 30 1 30 30 30 
1135 27 2 54 57 84 
1108 18 3 55 76 140 
1089 13 4 51 89 191 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.6 
Ptɡ, Ɇȼɬ DPtɡ, Ɇȼɬ Dt, ɱ Dɗ, Ɇȼɬ.ɱ PSɡ, Ɇȼɬ ɗS, Ɇȼɬ.ɱ 

1076 29 5 147 118 338 
1047 3 6 20 121 357 
1044 59 7 412 180 769 
985 30 8 240 210 1009 
955 7 9 61 217 1069 
948 10 10 96 226 1165 
939 6 11 63 232 1227 
933 0 12 2 232 1229 
933 26 13 335 258 1564 
907 7 14 101 265 1664 
900 4 15 62 269 1726 
896 142 16 2274 411 4000 
754 93 17 1580 504 5581 
661 72 18 1300 576 6881 
589 45 19 846 621 7726 
544 15 20 303 636 8029 
529 0 21 0 636 8029 
529 21 22 466 657 8496 
508 0 23 0 657 8496 
508 508 24 12185 1165 20681 
 

Ɍɚɛɥɢɰɚ 2.7 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 
Pt

ɥ, Ɇȼɬ DPt
ɥ, Ɇȼɬ Dt, ɱ Dɗ, Ɇȼɬ.ɱ PS

ɥ, Ɇȼɬ ɗS, Ɇȼɬ.ɱ 
676 36 1 36 36 36 
640 7 2 15 44 51 
632 1 3 2 44 53 
631 15 4 61 59 114 
616 5 5 25 64 139 
611 1 6 8 66 147 
610 9 7 60 74 207 
601 7 8 59 82 266 
594 7 9 64 89 330 
587 7 10 67 96 397 
580 7 11 78 103 475 
573 8 12 94 110 569 
565 30 13 386 140 955 
536 6 14 90 147 1045 
529 0 15 4 147 1050 
529 91 16 1455 238 2505 
438 39 17 655 276 3159 
399 31 18 552 307 3712 
369 20 19 380 327 4092 
349 3 20 59 330 4151 
346 12 21 250 342 4401 
334 0 22 0 342 4401 
334 0 23 0 342 4401 
334 334 24 8011 676 12412 
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Ƚɪɚɮɢɤɢ ɢɧɬɟɝɪɚɥɶɧɵɯ ɤɪɢɜɵɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɟɝɨ ɢ ɥɟɬɧɟɝɨ ɩɟɪɢɨɞɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.5 ɢ 2.6 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɡɢɦɧɢɯ ɫɭɬɨɤ 

 

 
Ɋɢɫɭɧɨɤ 2.6 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ ɥɟɬɧɢɯ ɫɭɬɨɤ 

 
ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ ɢɡ ɫɭɬɨɱɧɨɝɨ ɝɪɚɮɢɤɚ P(t), ɩɨɫɬɪɨɢɦ ɝɨɞɨɜɵɟ ɝɪɚɮɢɤɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɧɨɫɢɬ ɫɢɧɭɫɨɢɞɚɥɶɧɵɣ ɯɚɪɚɤɬɟɪ ɢ 

ɞɥɹ ɪɚɛɨɱɟɝɨ ɞɧɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ௧ܲ = ܽ + ܾ ∙ cosሺ͵Ͳ଴ݐ − ͳͷ଴ሻ,                                                            (2.10) 
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ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; 
b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ܽ = ௉́ +௉ˎଶ = ͻʹͲ ʛʑ˕.                                                                         (2.11) 
 ܾ = ௉́ −௉ˎଶ = ʹͶͷ ʛʑ˕.                                                                                              (2.12) 
 
ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɫɫɱɢɬɚɟɦ ɚɧɚɥɨɝɢɱɧɨ ɩɨ 

ɩɪɟɞɵɞɭɳɢɦ ɮɨɪɦɭɥɚɦ: 
 ܽ = ͸ͺͻ ʛʑ˕. 
 ܾ = ͳ͹ʹ ʛʑ˕. 
 
Ɋɚɫɱɟɬɵ ɝɨɞɨɜɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 

2.8. 
 
Ɍɚɛɥɢɰɚ 2.8 – Ƚɨɞɨɜɨɣ ɝɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 

ɇɨɦɟɪ ɦɟɫɹɰɚ, t Ɇɚɤɫɢɦɚɥɶɧɚɹ ɧɚɝɪɭɡɤɚ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ P୲୫ax,Ɇȼɬ 

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ P୲, Ɇȼɬ 

1 1157 856 
2 1093 811 
3 983 734 
4 857 645 
5 747 568 
6 683 523 
7 683 523 
8 747 568 
9 857 645 
10 983 734 
11 1093 811 
12 1157 856 

 
Ƚɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ 

ɪɢɫɭɧɤɚɯ 2.7 ɢ 2.8 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɋɢɫɭɧɨɤ 2.7 – Ƚɪɚɮɢɤ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
Ɋɢɫɭɧɨɤ 2.8 – Ƚɪɚɮɢɤ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 
2.4 Ɋɚɫɱɟɬ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ 

ɬɪɟɛɨɜɚɧɢɣ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɫɢɫɬɟɦɵ 
 
Ƚɥɚɜɧɵɦ ɤɪɢɬɟɪɢɟɦ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɚɪɚɦɟɬɪɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɜ ɪɚɦɤɚɯ ɤɭɪɫɨɜɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɹɜɥɹɟɬɫɹ ɦɚɤɫɢɦɭɦ ɜɵɬɟɫɧɟɧɢɹ 
ɬɟɩɥɨɜɵɯ ɦɨɳɧɨɫɬɟɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ. 

Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (1963) ɜɵɱɢɫɥɹɟɦ ɡɧɚɱɟɧɢɟ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɨɥɟɡɧɨɦ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 
  ʒܰЭʠ = ݇ே ∙ ܳ˒˓ଽ଴% ∙  ʒЭʠ˒ˑˇ˅,  (2.13)ܪ

 
ɝɞɟ kN  – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, kN = 8,95; ܳ˒˓ଽ଴% − ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɦ3/ɫ; ܪʒЭʠ˒ˑˇ˅ − ɩɨɞɜɟɞɟɧɧɵɣ ɧɚɩɨɪ Ƚɗɋ, ɦ. 
˅ˇʒЭʠ˒ˑܪ  = ܼʑʐ − ܼʜʐ(ܳʜʐሺݐሻ൯ − ∆ℎ,   (2.14) 
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ɝɞɟ ܼʑʐ − ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ, ɦ ܼʜʐ(ܳʜʐሺݐሻ൯ −ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɫɪɟɞɧɟɦɟɫɹɱɧɵɦ 
ɛɵɬɨɜɵɦ ɪɚɫɯɨɞɚɦ ɜɨɞɵ, ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨ ɥɟɬɧɟɣ ɢɥɢ ɡɢɦɧɟɣ ɤɪɢɜɨɣ ɫɜɹɡɢ, ɦ; ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ, ∆ℎ = Ͳ,Ͷ͹ ɦ. 

Ɂɚɬɟɦ ɪɚɫɫɱɢɬɵɜɚɟɦ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɜ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
ɩɨ ɮɨɪɦɭɥɟ:  
  ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙  ʒЭʠ˒ˑˇ˅,  (2.15)ܪ
  
ɝɞɟ ܳʑʤʙ − ɪɚɫɯɨɞ ɜɨɞɵ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ɭɱɚɫɬɧɢɤɨɜ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ 
ɤɨɦɩɥɟɤɫɚ, ɦ3/ɫ. 
 
Ɍɚɛɥɢɰɚ 2.9 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɛɟɡ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫ ɭɱɟɬɨɦ ȼɏɄ 

Ɇɟɫɹɰ I II  III  IV  V VI  
Qɛɵɬ90% 85 66 90 136 728 1586 

Qɜɯɤ 100 100 100 200 200 200 
Qɮɢɥɶɬɪ 1 1 1 1 1 1 
Qɢɫɩɚɪ     1 1 

Qɥɟɞ 1 1 -2 -2   
ɋɭɦ. 

ɩɨɬɟɪɢ 
2 2 -1 -1 2 2 

Qɩɨɥ. 
ɛɵɬ 83 64 91 137 726 1584 

Zɜɛ, ɦ 490 490 490 490 490 490 
Zɧɛ, ɦ 443,49 443,32 443,40 443,72 446,34 443,40 

ɇɩɨɥ, ɦ 46,04 46,21 46,13 45,81 43,19 46,13 
Nɜɨɞɨɬ 
(ɛɵɬ) 32 25 36 53 267 621 

Nɜɯɤ 65 65 65 129 122 130 
Nɜɨɞɨ-Nɜɯɤ -32 -40 -29 -76 145 491 

 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.9 

Ɇɟɫɹɰ VII VIII IX  X XI  XII 
Qɛɵɬ90% 868 608 360 249 234 131 

Qɜɯɤ 200 200 200 200 100 100 
Qɮɢɥɶɬɪ 1 1 1 1 1 1 
Qɢɫɩɚɪ 1 1 1 0 0 0 
Qɥɟɞ     1 1 
ɋɭɦ. 

ɩɨɬɟɪɢ 
2 2 2 1 2 2 

Qɩɨɥ. 
ɛɵɬ 

866 606 358 248 232 129 

Zɜɛ, ɦ 490 490 490 490 490 490 
Zɧɛ, ɦ 446,82 445,89 444,89 444,36 444,57 443,87 

ɇɩɨɥ, ɦ 42,71 43,64 44,64 45,17 44,96 45,66 
Nɜɨɞɨɬ(ɛɵɬ) 314 225 136 95 89 50 

Nɜɯɤ 120 123 126 127 104 64 
Nɜɨɞɨ-Nɜɯɤ 194 102 10 -32 -25 -14 
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Ⱦɚɧɧɵɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɦɟɫɹɰɟɜ, ɜ ɤɨɬɨɪɵɟ Ƚɗɋ 
ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ ɪɚɫɯɨɞɚɯ, ɩɪɟɜɵɲɚɸɳɢɯ ɬɪɟɛɨɜɚɧɢɹ ȼɏɄ. Ɍɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ 
(2.16) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɦɨɳɧɨɫɬɶ, ɤɨɬɨɪɭɸ ɦɵ ɦɨɠɟɦ ɪɚɫɩɪɟɞɟɥɢɬɶ ɜ ɦɟɫɹɰɵ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ. 

 
į=Nɛɵɬ-Nɜɯɤ= 745 Ɇȼɬ.                                                                                   (2.16) 

 
ɉɪɢ ɡɚɞɚɧɧɨɣ ɜɨɞɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɪɚɫɫɱɢɬɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɜɵɞɚɬɶ 

ɧɟɜɨɡɦɨɠɧɨ, ɩɨɷɬɨɦɭ ɦɨɳɧɨɫɬɶ ɩɨɧɢɠɚɟɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɩɪɢ 
ȼɗɊ. Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.10. 

 
Ɍɚɛɥɢɰɚ 2.10 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

t, ɦɟɫ. Pɫɪ, Ɇȼɬ Nɛɵɬ, Ɇȼɬ Nɜɯɤ, Ɇȼɬ 

1 856 32 65 
2 811 25 65 
3 697 36 65 
4 645 53 129 
5 568 267 122 
6 523 621 130 
7 523 314 120 
8 568 225 123 
9 645 136 126 
10 697 95 127 
11 811 89 104 
12 856 50 64 

 

 
Ɋɢɫɭɧɨɤ 2.9 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɫ ɭɱёɬɨɦ 

ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɹ ɛɵɬɨɜɵɯ ɦɨɳɧɨɫɬɟɣ 
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2.5 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

 
ɐɟɥɶɸ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɹɜɥɹɟɬɫɹ:  

-ɨɩɪɟɞɟɥɟɧɢɟ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ; 
- ɨɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ∇ʢʛʝ. 

Ɋɚɫɱɟɬ ɧɚɱɢɧɚɟɦ ɫ ɦɨɦɟɧɬɚ, ɤɨɝɞɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɧɚɩɨɥɧɟɧɨ ɢ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɪɨɜɟɧɶ ɜɨɞɵ ɜ ɧɟɦ ɪɚɜɟɧ ∇ɇɉɍ = 491 ɦ. Ɇɟɫɹɰɟɦ, ɜ ɤɨɬɨɪɵɣ 
ɧɚɱɢɧɚɟɬɫɹ ɫɪɚɛɨɬɤɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢɧɢɦɚɟɬɫɹ ɩɟɪɜɵɣ ɩɨɫɥɟ ɩɨɥɨɜɨɞɶɹ, ɜ 
ɤɨɬɨɪɨɦ ɦɨɳɧɨɫɬɶ ȼɏɄ ɩɪɟɜɵɲɚɟɬ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɨ ɜɨɞɨɬɨɤɭ, 
ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ ɫɥɭɱɚɟ ɷɬɨ ɧɨɹɛɪɶ. 
 Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɟɝɭɥɢɪɨɜɚɧɢɟɦ ɪɚɫɯɨɞɚ Ƚɗɋ. 
ɍɪɨɜɧɢ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫ ɩɨɦɨɳɶɸ ɤɪɢɜɵɯ ɫɜɹɡɟɣ, 
ɢɡɨɛɪɚɠɟɧɧɵɯ ɧɚ ɪɢɫɭɧɤɚɯ 1.2. ɢ 1.3. 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɵ ɞɨɥɠɧɵ ɫɨɛɥɸɞɚɬɶ ɬɪɢ ɭɫɥɨɜɢɹ: 
 ͳሻ ܳʜʐ ൒ ܳʑʤʙ;  

 ʹሻܼʑʐː˃˚ = ܼʑʐˍˑː;  
 ͵ሻ ʒܰЭʠ > ʒܰ˃˓.  

 
ȼ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɜɢɞɧɨ, ɱɬɨ ɩɪɨɢɫɯɨɞɢɬ ɪɟɡɤɨɟ ɩɨɧɢɠɟɧɢɟ ɧɚɩɨɪɚ, ɚ ɬɚɤ 

ɠɟ ɭɫɥɨɜɢɟ ܼ ʑʐː˃˚ = ܼʑʐˍˑː ɧɟ ɫɨɛɥɸɞɚɟɬɫɹ. ɗɬɨ ɡɧɚɱɢɬ ɱɬɨ ɦɵ ɞɨɥɠɧɵ ɩɨɧɢɠɚɬɶ ʒܰ˃˓.  
ɉɨɫɥɟ ɩɨɧɢɠɟɧɢɹ ʒܰ˃˓ ɩɨɥɭɱɢɥɢ ɜɟɪɧɵɣ ɪɚɫɱɟɬ, ɬɚɤ ɤɚɤ ɜɫɟ ɬɪɢ ɭɫɥɨɜɢɹ 

ɜɵɩɨɥɧɹɸɬɫɹ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɬɚɛɥɢɰɚ Ⱥ.1. ɉɪɨɜɟɞɹ ȼɗɊ ɪɟɠɢɦɚ Ƚɗɋ ɜ 
ɦɚɥɨɜɨɞɧɵɣ ɝɨɞ ɩɨɥɭɱɢɥɢ ɨɬɦɟɬɤɭ  ∇ʢʛʝ = Ͷ͹ͳ ˏ. Ɍɚɤɠɟ ɢɡ ɭɫɥɨɜɢɣ 
ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɨɩɪɟɞɟɥɢɥɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ Nɝɚɪ=156 Ɇȼɬ. 

 
2.6 ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
Ɂɚɞɚɱɚ ȼɗɊ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ – ɨɩɪɟɞɟɥɢɬɶ 

ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɸɸ ɜɵɪɚɛɨɬɤɭ. 
Ȼɵɥ ɪɚɫɫɦɨɬɪɟɧ ɪɟɠɢɦ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɪɟɠɢɦ ɩɨ ɦɨɳɧɨɫɬɹɦ ɜ 

ɩɟɪɢɨɞ ɧɚɩɨɥɧɟɧɢɹ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ. 
ɉɨ ɞɚɧɧɨɦɭ ɪɟɠɢɦɭ ɛɵɥɚ ɪɚɫɫɱɢɬɚɧɚ ɜɵɪɚɛɨɬɤɚ Ƚɗɋ ɡɚ ɩɟɪɢɨɞ ɨɬ ɧɚɱɚɥɚ 

ɧɚɩɨɥɧɟɧɢɹ ɞɨ ɧɚɱɚɥɚ ɫɪɚɛɨɬɤɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 2.10.  
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Ɋɢɫɭɧɨɤ 2.10 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɡɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɢ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 

2.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ Ƚɗɋ ɢ ɩɥɚɧɢɪɨɜɚɧɢɟ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 

 
ɇɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɤɪɢɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ. 
ȼ ɱɚɫɵ ɩɢɤɨɜɨɣ ɧɚɝɪɭɡɤɢ Ʉɚɬɭɧɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɫ ɦɨɳɧɨɫɬɶɸ 

N=79,5 Ɇȼɬ (ɗ=1,91 ɦɥɧ.ɤȼɬ ∙ ɱ), ɜ ɱɚɫɵ ɛɚɡɨɜɨɣ ɧɚɝɪɭɡɤɢ ɩɨ ɦɨɳɧɨɫɬɢ ȼɏɄ   
N= 76 Ɇȼɬ (ɗ= 1,83 ɦɥɧ.ɤȼɬ ∙ ɱ) 

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɭɱɢɬɵɜɚɟɦ, ɱɬɨ 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɪɚɜɟɧ 2% , ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɫɨɫɬɚɜɥɹɟɬ 
7 % ɨɬ . ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ. 
Ⱥɜɚɪɢɣɧɵɣ ɛɭɞɟɬ ɪɚɡɦɟɳɟɧ ɤɚɤ ɧɚ Ƚɗɋ, ɬɚɤ ɢ ɧɚ Ɍɗɋ.  ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ 
Ƚɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 

 ˖ܰ˔˕.ʒЭʠ = ˓ܰ˃˄.ʒЭʠ + ˓ܰˈˊʒЭʠ.                                                                                    (2.17) 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 ˖ܰ˔˕.ʒЭʠ = ʹ͹ͷʛʑ˕.                              
                                                               

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ɍɗɋ ɩɪɟɞɫɬɚɜɢɦ ɜ ɜɢɞɟ ɫɭɦɦɵ: 
 ˖ܰ˔˕ʡЭʠ = ˓ܰ˃˄ʡЭʠ + ˃ܰ.˓.ʡЭʠ + ːܰ.˓.ʡЭʠ.                                                                     (2.18) 
 
ɉɥɚɧɢɪɨɜɚɧɢɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɭɱɟɬɨɦ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ. Ɋɟɦɨɧɬ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ Ƚɗɋ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟ ɦɟɫɹɰɵ, ɤɨɝɞɚ ɨɧɨ ɧɟ ɩɨɥɧɨɫɬɶɸ 
ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ, ɬ.ɟ. ɧɚ Ƚɗɋ ɢɦɟɟɬɫɹ ɫɜɨɛɨɞɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ɋɟɦɨɧɬɧɚɹ ɩɥɨɳɚɞɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ: 
ܨ˓  ˈˏ˒˓.ʒЭʠ = ଵ∙ே˖˔˕˒˓.ʒЭʠସ ∙ ଵଶ ˏˈ˔ = ଶ଻ହ଼ = ͵Ͷ,Ͷ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                              (2.19) 
 
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ Ɍɗɋ ɦɨɠɧɨ ɩɥɚɧɢɪɨɜɚɬɶ, ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɨɫɬɚɧɨɜɚ ɤɚɠɞɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɫɪɟɞɧɟɦ 1 ɪɚɡ ɜ 2 ɝɨɞɚ.  
ܨ˓  ˈˏʡЭʠ = (ே˖˔˕ʡЭʠଶ ∙ ଵଶ ˏˈ˔ + ே˖˔˕ʡЭʠଶ ∙ ͳˏˈ˔) ∙ ଵଶ ;                                                        (2.20) 

ܨ˓   ˈˏʡЭʠ = ͵͵ͻ ʛʑ˕ ∙ ˏˈ˔/ˆˑˇ.                                                                          
 
Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ 

ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.11. 
 

Ɍɚɛɥɢɰɚ 2.11 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

ɦɟɫɹ
ɰ 

ɋɢɫɬɟɦɚ ɉɪɨɟɤɬ. Ƚɗɋ Ɍɗɋ  
P 

ɫɢɫɬ.ɦɚɤɫ. 
N 

ɧ.ɪ. 
N 

ɚ.ɪ. 
Nɪɚɛ. 
max 

N 
ɧ.ɪ. 

N 
ɪɟɦ. 

Nɪɚɛ. 
max 

N 
ɧ.ɪ 

N 
ɪɟɦ. 

Nɚ.
ɪ 

I 1157 23 81 270 5  887 18  62 
II  1093 22 77 257 5  836 17  59 
III  983 20 69 244 5  739 15  52 
IV  857 17 60 231 5 34 626 13  44 
V 747 15 52 218 4  529 11 50 37 
VI  683 14 48 205 4  478 10 120 33 
VII 683 14 48 205 4  478 10 120 33 
VIII 747 15 52 218 4  529 11 50 37 
IX  857 17 60 231 5 34 626 13  44 
ɏ 983 20 69 244 5  739 15  52 
XI  1093 22 77 257 5  836 17  59 
XII 1157 23 81 270 5  887 18  62 

 ɍɫɬ.ɦɨɳɧɨɫɬɶ 275 904  
 



29 

 
Ɋɢɫɭɧɨɤ 2.1 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɢ  

 
2.8 ɉɨɫɬɪɨɟɧɢɟ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 
 
ɇɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɨɣ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɞɥɹ ɷɬɨɝɨ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɤɚɡɚɧɢɟɦ ɥɢɧɢɣ ɨɝɪɚɧɢɱɟɧɢɣ ɞɥɹ 
ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ.  ܼː˄ሺܸː ˄ሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɯɨɞɚ 
(ɪɢɫɭɧɨɤ 2.3); Δℎ – ɩɨɬɟɪɢ ɧɚɩɨɪɚ ɜ ɜɨɞɨɩɨɞɜɨɞɹɳɢɯ ɫɨɨɪɭɠɟɧɢɹɯ. 

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

 ˖ܰ˔˕,˓˃˔˚ = ݇ே · ʒЭʠܪ · ܳʒЭʠ,                                                                    (2.21) 
 

ɝɞɟ ݇ே = 8,5 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ. 
2) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ (ɧɢɠɟ ɬɨɱɤɢ ɪɚɫɱёɬɧɨɝɨ 

ɧɚɩɨɪɚ), ɤɨɬɨɪɭɸ ɞɨ ɜɵɛɨɪɚ ɬɭɪɛɢɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɬɪɨɢɦ ɩɨ 
ɡɚɜɢɫɢɦɨɫɬɢ: 

 

     ܳ ʒЭʠ = ܳʒЭʠ௠௔௫ · √ ுʒЭʠு˓˃˔˚𝑁 ,                                                                              (2.22) 

 
ɝɞɟ ܳʒЭʠ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ Ƚɗɋ. 

3) Ɉɝɪɚɧɢɱɟɧɢɟ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ Qmin=Qɜɯɤ=200 ɦ3/ɫ. 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɫɬɪɨɢɬɫɹ ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱɟɬɨɦ ɨɝɪɚɧɢɱɟɧɢɣ 

ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ, ɢɡ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɦ ɞɢɚɩɚɡɨɧ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɨɜ ɢ ɪɚɫɯɨɞɨɜ (ɬɚɛɥɢɰɚ 2.12). 
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Ɍɚɛɥɢɰɚ 2.12 – Ɋɚɫɱɟɬ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ 
ɞɥɹ ɡɢɦɵ ɢ ɥɟɬɚ 

ɇɚɩɨɪɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ 
ɩɨ ɪɚɫɱɟɬɭ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ 

ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ƚɗɋ 
Qɧɛ, ɦ3/ɫ Zɧɛ, ɦ Hɧɩɭ, ɦ ɇɭɦɨ, ɦ ɇzɜɛ1, ɦ ɇ, ɦ Q, ɦ3/ɫ ɇ, ɦ Q, ɦ3/ɫ 

0 0 49 51 65 45 693 38 821 
40 443 48 46 61 43 725 36 799 
182 444 47 44 58 41 761 34 776 
384 445 46 42 57 42 743 32 753 
634 446 45 41 55 41 761 30 729 
928 447 44 40 54 40 780 28 705 
1200 447,5 43,5 39 53 39 800 26 679 
1500 447,9 43,1 38 52 38 821 24 661 

 
ɂɡ ɩɨɫɬɪɨɟɧɧɨɝɨ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɧɚ ɪɢɫɭɧɤɟ 2.11 ɨɩɪɟɞɟɥɹɟɦ: 
- ɦɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫ax = Ͷ͹ ɦ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 

ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɇɉɍ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ Qmin=Qɜɯɤ=200 ɦ3/ɫ; 

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

- ɦɢɧɢɦɚɥɶɧɵɣ ɧɚɩɨɪ H୫୧୬ = ʹͷ ˏ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɜ ɬɨɱɤɟ ɩɟɪɟɫɟɱɟɧɢɹ 
ɧɚɩɨɪɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɢ ɍɆɈ ɢ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ Ƚɗɋ. 

 
Ɋɢɫɭɧɨɤ 2.11 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ Ʉɚɬɭɧɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
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3 Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɱɢɫɥɚ ɢ ɬɢɩɚ ɚɝɪɟɝɚɬɚ 
 

ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɬɢɩɚ ɬɭɪɛɢɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɚɤɫɢɦɚɥɶɧɨɦɭ ɧɚɩɨɪɭ, 
ɬɚɤ ɱɬɨɛɵ ɡɧɚɱɟɧɢɟ ܪ௠௔௫=47ɦ ɛɵɥɨ ɛɥɢɡɤɨ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ 
ɜɵɛɪɚɧɧɨɝɨ ɬɢɩɚ, ɧɨ ɧɟ ɩɪɟɜɵɲɚɥɨ ɟɝɨ, ɬ.ɟ. ܪ௠௔௫ ൑  .ˇˈ˓˒ܪ

Ⱦɥɹ ɞɚɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɜɵɛɢɪɚɟɦ ɫɥɟɞɭɸɳɢɟ ɪɟɚɤɬɢɜɧɵɟ 
ɝɢɞɪɨɬɭɪɛɢɧɵ: 

- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɉɅ-50-ȼ; 
- ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅȾ50. 
ɋɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 3.1 ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɟɣ ɞɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ : 
 

Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɜɵɛɪɚɧɧɵɯ ɬɢɩɨɜ ɦɨɞɟɥɶɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ 
ɉɚɪɚɦɟɬɪ ɉɅ50-ȼ ɉɅȾ50-ȼ60 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɧɚɩɨɪ 
ɝɢɞɪɨɬɭɪɛɢɧ 

,ˇˈ˓˒ܪ ˏ 50 50 

Ⱦɢɚɩɚɡɨɧ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ܪ௠𝑖௡ ⁄௠௔௫ܪ  0,5 0,5 

Ɉɩɬɢɦɚɥɶɧɚɹ 
ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ 

ɜɪɚɳɟɧɢɹ 
݊′ଵ ௢௣௧, ˑ˄/ˏ 116 113 

Ɉɩɬɢɦɚɥɶɧɵɣ 
ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ 

ܳଵ ௢௣௧, ˎ/˔ 1000 1100 

Ɉɩɬɢɦɚɥɶɧɵɣ ɄɉȾ 
ɦɨɞɟɥɢ 

𝜂ˏ  ௢௣௧ 0,916 0,91 

ɉɪɢɜɟɞɟɧɧɵɣ 
ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ܳ′ଵ௠௔௫, ˎ/˔ 1500 1650 

Ʉɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ 𝜎 ሺܳଵ௠௔௫, ሻ 0,6 0,6 

ɉɪɢɜɟɞɟɧɧɵɣ ɞɢɚɦɟɬɪ 
ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ܦଵ ௠ , ˏ 0,46 0,35 

ɇɚɩɨɪ ɦɨɞɟɥɶɧɨɣ 
ɬɭɪɛɢɧɵ 

, ˇˑˏܪ ˏ 12 5 

Ɍɟɦɩɟɪɚɬɭɪɚ ݐˏˑˇ, ℃ 21 16 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɹɡɤɨɫɬɢ 
 ˇˑˏݒ

 
0,988 1,114 

 

ɇɚ ɝɥɚɜɧɵɯ ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ ɬɭɪɛɢɧ ɧɚɦɟɱɚɟɦ ɪɚɫɱɟɬɧɵɟ 
ɬɨɱɤɢ Ɋ1, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɨɜɟɞɹ ɥɢɧɢɸ ɱɟɪɟɡ ɨɩɬɢɦɭɦ ɄɉȾ. ܳሺ௣ଵሻ′ =ͳ,ͷʹ ˏଷ/˔, ŋሺ௣ଵሻ′ = Ͳ,ͺͺͺ –ɞɥɹ ɉɅ50-ȼ, ܳሺ௣ଵሻ′ = ͳ,͹ ˏଷ/˔, ŋሺ௣ଵሻ′ = Ͳ,ͺ͸ʹ – ɞɥɹ 
ɉɅȾ50. 



32 
 

Ⱦɥɹ ɜɵɛɨɪɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ 
ɨɫɧɨɜɧɵɟ ɪɚɫɱёɬɵ ɞɥɹ ɪɹɞɚ ɫɬɚɧɞɚɪɬɧɵɯ ɞɢɚɦɟɬɪɨɜ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 3.2, 3.3, ɞɥɹ ɉɅ50-ȼ ɢ ɉɅȾ50 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
 ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ ƾɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 

𝜂ʡ = ͳ − (ͳ − ŋሺ௣ଵሻ′ ൯ ∙ ൮ሺͳ − ሻߝ + ߝ ∙ √ቀ஽భ ʛ஽భ ቁଶ ∙ ுʛு˓ ∙ ቀఔʜఔʛቁଶభబ ),                  (3.1) 

 
ɝɞɟ ŋ(p1), D1ɦ, ɇɦ – ɄɉȾ, ɞɢɚɦɟɬɪ ɢ ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ;  

D1, Hɪ – ɞɢɚɦɟɬɪ ɢ ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ;  
Vɧ, Vɦ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 

ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ 
ɧɚɬɭɪɧɵɯ ɢ ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ tɧ ɢ tɦ; 

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

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 
ŋɝ.ɫɪ.=0,97. 
 
Ɇɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ: 

 ܰ′˃ = ͻ,ͺͳ ∙ ܳ′ூ ˓ ∙ ଵଶܦ ∙ ଵ˓,ହܪ ∙ 𝜂ʡ ∙ 𝜂ˆ ˔˓,                                                        (3.2) 

 
ɝɞɟ ܳሺ௣ଵሻ′ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ;  

ŋɝ.ɫɪ − ɫɪɟɞɧɢɣ ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ 0,97 ). 
 ɑɢɫɥɨ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɧɚ Ƚɗɋ ɚɝɪɟɝɚɬɨɜ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 𝑧′˃ = ே˖˔˕ே′˃ ,                                                                                                       (3.3) 

 
ɝɞɟ ܰ˖˔˕ = 275 Ɇȼɬ – ɪɚɫɱɟɬɧɚɹ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ. 

Ʉɚɤ ɩɪɚɜɢɥɨ, ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ ɩɨɥɭɱɚɟɬɫɹ ɞɪɨɛɧɨɟ, ɱɬɨ ɬɪɟɛɭɟɬ ɨɤɪɭɝɥɟɧɢɹ 
ɟɝɨ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ. ɋɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɭ, ɨɤɪɭɝɥɹɟɦɨɟ ɱɢɫɥɨ ɞɨɥɠɧɨ ɛɵɬɶ 
ɤɪɚɬɧɨ 2 ɢɥɢ 3. Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɭɫɥɨɜɢɸ ɫɨɛɥɸɞɚɟɬɫɹ ɫɢɦɦɟɬɪɢɹ ɫɯɟɦɵ 
ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫɬɚɧɰɢɢ. 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ: 
 ݊ = ݊′ூ ˓ ∙ √ு˓∙∆஽భ ,                                                                                             (3.4) 

 
ɝɞɟ ݊′ூ ˓ – ɩɪɢɜɟɞёɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱёɬɧɨɣ 
ɬɨɱɤɟ (ɬɚɛɥɢɰɚ 3.1); 
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∆ – 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 

Ɍɟɩɟɪɶ ɞɥɹ ɤɚɠɞɨɝɨ ɜɵɛɪɚɧɧɨɝɨ ɞɢɚɦɟɬɪɚ ɧɟɨɛɯɨɞɢɦɨ ɧɚɧɟɫɬɢ ɥɢɧɢɢ 
ɩɪɢɜɟɞёɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɢɡɜɟɫɬɧɵɦ ɧɚɩɨɪɚɦ ɬɭɪɛɢɧɵ ܪ௠௔௫, ܪ˓ ɢ ܪ௠𝑖௡, ɤɨɬɨɪɵɟ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݊′ூ௠௔௫ = ௡˔∙஽భ√ு೘𝑖೙∙∆,                                                                                                     (3.5) 

 ݊′ூ˓ = ௡˔∙஽భ√ு˓∙∆,                                                                                                              (3.6) 

 ݊′ூ௠𝑖௡ = ௡˔∙஽భ√ு೘𝑎ೣ∙∆,                                                                                                   (3.7) 

 
ɉɟɪɟɜɟɞɟɦ ɷɬɢ ɥɢɧɢɢ ɧɚ Ƚɍɏ. 
Ɋɚɫɫɱɢɬɚɟɦ ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɟ ɧɚ 

ɄɉȾ: 
 ܳ′ூ ∙ 𝜂ʡ = ே˃ଽ,଼ଵ∙஽భమ∙(∆∙ʜ˓൯భ,ఱ.                                                                               (3.8) 

 
ɉɪɢ ɷɬɨɦ ɩɪɚɜɚɹ ɱɚɫɬɶ ɡɚɞɚёɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ ɜɵɛɪɚɧɧɨɣ ɬɭɪɛɢɧɵ ɢ 

ɩɨɷɬɨɦɭ ɧɟ ɢɡɦɟɧɹɟɬɫɹ, ɩɨɷɬɨɦɭ ɞɥɹ ɧɚɯɨɠɞɟɧɢɹ ɪɚɫɱёɬɧɨɣ ɬɨɱɤɢ, ɧɟɨɛɯɨɞɢɦɨ 
ɧɚ ɥɢɧɢɢ ݊′ூ ˓ ɩɨɞɨɛɪɚɬɶ ɬɚɤɢɟ ܳ′ூ ˋ 𝜂ʡ, ɱɬɨɛɵ ɢɯ ɩɪɨɢɡɜɟɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɥɨ 
ɪɚɜɟɧɫɬɜɭ.  

Ʌɟɜɚɹ ɝɪɚɧɢɰɚ ɪɚɛɨɱɟɣ ɡɨɧɵ – ɥɢɧɢɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ 
ɪɚɫɯɨɞɭ, ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɨ ɩɟɪɟɫɱɢɬɚɬɶ ɜ ɤɨɨɪɞɢɧɚɬɵ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɥɹ ɞɜɭɯ ɡɧɚɱɟɧɢɣ ɧɚɩɨɪɚ Hmax ɢ Hmin ɩɨ ɮɨɪɦɭɥɟ:  

 ܳ′ூ = ொ೘𝑖೙஽భమ∙√ு∙∆,                                                                                                            (3.9) 

 
ɝɞɟ ܳ௠𝑖௡ – ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɫɬɚɧɰɢɸ. 

ɉɪɚɜɚɹ ɝɪɚɧɢɰɚ ɪɚɛɨɱɟɣ ɡɨɧɵ 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 (3.8), ɜ ɤɨɬɨɪɭɸ ɩɨɞɫɬɚɜɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɧɚɩɨɪ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɡɧɚɱɟɧɢɣ D1 
ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ ɢ ɉɅȾ50-ȼ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.2, 3.3 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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Ɍɚɛɥɢɰɚ 3.2 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ50-ȼ. 

D1,ɦ 4 5 6 7,1 7,5 

ƽɬ 0,9216 0,9238 0,9256 0,9271 0,9276 

N'ɚɝɪ.ɤȼɬ 51507,6 80672,5 116385,2 163242,4 182250,1 

Z'a 5,34 3,41 2,36 1,68 1,51 

Za 6 4 3 2 2 

Nɚɝɪ,ɤȼɬ 45833,3 68750 91666,7 137500 137500 

Δ1 1,038 1,040 1,042 1,044 1,045 

n'ɫ 182,12 145,87 121,67 102,91 97,45 

nɫ 187,5 150 125 107,1 100 

n' Hmin 107,4 107,3 107,2 108,6 107,0 

n' Hɪɚɫɱ 119,4 119,3 119,2 120,7 119,0 

n' Hmax 147,2 147,1 146,9 148,8 146,8 

Q'1*ƾɬ 1,179 1,128 1,041 1,113 0,996 

Q'1*ƾɬ ɩɪɢ Hmax 0,857 0,820 0,757 0,809 0,724 

Qmin Hmax 0,818 0,784 0,544 0,776 0,696 

Qmax Hmin 0,597 0,572 0,397 0,566 0,507 

 
Ɍɚɛɥɢɰɚ 3.3 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɪɚɡɥɢɱɧɵɯ 
ɡɧɚɱɟɧɢɣ D1 ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅȾ50-ȼ. 

D1,ɦ 3,75 4,5 5,3 6,7 7,10 

ƽɬ 0,9124 0,9143 0,9159 0,9182 0,92 

N'ɚɝɪ.ɤȼɬ 50122,2 72326,45 100509,4 161019 180927,4 

Z'a 5,49 3,80 2,74 1,71 1,52 

Za 6 4 3 2 2,00 

Nɚɝɪ,ɤȼɬ 45833,3 68750 91666,67 137500 137500,0 

Δ1 1,058 1,061 1,063 1,065 1,07 

n'ɫ 191,105 159,420 135,479 107,30 101,29 

nɫ 200 166,7 136,4 115,4 107,10 

n' Hmin 106,34 106,25 102,30 109,27 107,44 

n' Hɪɚɫɱ 118,26 118,16 113,77 121,52 119,48 

n' Hmax 145,80 145,68 140,26 149,83 147,31 

Q'1*ƾɬ 1,302 1,353 1,297 1,21 1,079 

Q'1*ƾɬ ɩɪɢ Hmax 0,947 0,983 0,943 0,88 0,784 

Qmin Hmax 0,922 0,959 1,381 0,86 0,769 

Qmax Hmin 0,672 0,699 1,008 0,63 0,561 

 
Ⱥɧɚɥɢɡɢɪɭɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ ɢ ȼ, ɧɚ 

ɞɚɧɧɨɦ ɷɬɚɩɟ, ɩɪɢɯɨɞɢɦ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɛɭɞɟɦ ɪɚɫɫɦɚɬɪɢɜɚɬɶ 
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ɬɭɪɛɢɧɭ ɉɅ50-ȼ ɞɢɚɦɟɬɪɨɦ 6 ɢ 7,5 ɦ, ɚ ɬɚɤɠɟ ɬɭɪɛɢɧɭ ɉɅȾ 50 ɞɢɚɦɟɬɪɨɦ 3,75 ɢ 
4,5 ɦ.  

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
Ɉɩɢɪɚɹɫɶ ɧɚ ɭɫɥɨɜɢɟ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɵ, 

ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɞɨɩɭɫɬɢɦɨɟ ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ.  
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ 

ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ.  Ɋɚɫɱёɬ ɩɪɨɢɡɜɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

.ˍ.˓ܼߘ  = ܼː.˄. ሺܳː.˄.ሻ +  ௦,                                                                           (3.10)ܪ
 

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

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

1. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɩɪɢ Hmax; 
2. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ Hɪɚɫɱ; 
3. Ɋɚɛɨɬɚ ɨɞɧɨɝɨ ɚɝɪɟɝɚɬɚ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɬɭɪɛɢɧɟ ɫ ɇmin ɢ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɶɸ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
ȼɵɫɨɬɭ ɨɬɫɚɫɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
ௌܪ  = ܤ − ௓ʜʐሺொʜʐሻଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.,                                                       (3.11) 

 
ɝɞɟ 10,33=ܤ ɦ ɜɨɞ. ɫɬ. – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; ܼʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɇȻ ɩɪɢ ɞɚɧɧɨɦ ɪɚɫɯɨɞɟ;  ͳ,ͷ- ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 𝜎 – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɭɧɢɜɟɪɫɚɥɶɧɨɣ     
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱёɬɧɵɯ ɭɫɥɨɜɢɣ;  

Ɋɚɫɱёɬɵ ɜɫɟɯ ɜɵɛɪɚɧɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.4. 
 
Ɍɚɛɥɢɰɚ 3.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɝɢɞɪɨɬɭɪɛɢɧɵ 

Ɍɭɪɛɢɧɚ Ɋɟɠɢɦ Q,ɦ3/ɫ ZɇȻ ϭ Hs 

ɉɅ50-ȼ-600 
1 0,83 444,16 0,168 0,104 
2 1,14 444,41 0,31 -3,69 
3 0,98 444,00 0,25 2,01 

ɉɅ50-ȼ-750 
1 0,8 444,68 0,17 0,006 
2 1,08 444,99 0,27 0,23 
3 0,94 444,47 0,23 2,52 

ɉɅȾ50-ȼ-
375 

1 1,04 443,51 0,215 -1,49 
2 1,47 443,70 0,44 -8,03 
3 1,32 443,45 0,33 0,69 
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ɉɅȾ50-ȼ-
450 

1 1,08 443,84 0,23 -2,089 
2 1,54 444,10 0,48 -9,44 
3 1,38 443,78 0,41 -1,19 

 
Ɉɩɢɪɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɤ 

ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɨɬɭɪɛɢɧɭ ɉɅ50-ȼ-600, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɨɩɭɫɬɢɦɨɣ, ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ ɧɚɢɦɟɧɶɲɟɟ, ɱɬɨ ɫɤɚɡɵɜɚɟɬɫɹ 
ɧɚ ɷɤɨɧɨɦɢɱɧɨɫɬɢ, ɢɦɟɟɬ ɧɟɩɥɨɯɭɸ ɛɵɫɬɪɨɯɨɞɧɨɫɬɶ. 

Ɉɩɪɟɞɟɥɢɦ ɨɬɦɟɬɤɭ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɤɨɬɨɪɚɹ ɛɭɞɟɬ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ ɫɚɦɨɝɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɫɥɭɱɚɹ, ɬɨ ɟɫɬɶ Hs=-3,69. Ⱦɥɹ ɷɬɨɝɨ 
ɫɥɭɱɚɹ ܼʜʐ=444,41. Ɍɨɝɞɚ ɡɚɝɥɭɛɥɟɧɢɟ ɩɨ ɮɨɪɦɭɥɟ (3.10): 
.ˍ.˓ܼߘ  = ͶͶͶ,Ͷͳ + ሺ−͵,͸ͻሻ = ͶͶͲ,͹ʹ. ܼʤ.,                                                 

 
Ɉɬɦɟɬɤɚ ܼߘ˓.ˍ. = ͶͶͲ,͹ʹ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɩɨɡɜɨɥɢɬ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɛɟɡɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɨ ɜɫɟɯ ɪɚɫɱёɬɧɵɯ 
ɪɟɠɢɦɚɯ. 

 
3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  

 
Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ ɩɨɞɛɢɪɚɟɬɫɹ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɫɟɪɢɣɧɵɯ ɬɢɩɨɜ, ɩɨ 

ɪɚɫɱɟɬɧɨɦɭ ɡɧɚɱɟɧɢɸ ɟɝɨ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɢ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ.  

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 ܵːˑˏ = ே𝑎௖௢௦𝜑,                                                                                                 (3.12) 

 
ɝɞɟ cosφ ɩɪɢɧɢɦɚɟɦ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 0,81 ɞɨ 0,9. 
 ܵːˑˏ = ଽଵ,଻଴,଼ହ = ͳͲ͹,ͺ ʛʑ ∙ ʏ. 

 
ɑɢɫɥɨ ɩɨɥɸɫɨɜ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ: 
 

P=
଺଴଴଴௡೎ = ଺଴଴଴ଵଶହ = Ͷͺ.                                                                                    (3.13) 

 
ȼɵɛɢɪɚɟɦ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ-1130/140-48. 
ȼɟɫ ɪɨɬɨɪɚ ɷɬɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɪɚɜɟɧ 380 ɬɨɧɧ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɜ 

ɦɚɲɢɧɧɨɦ ɡɚɥɟ ɨɞɢɧ ɦɨɫɬɨɜɨɣ ɤɪɚɧ ɄɆ 400/100/20 ɝɪɭɡɨɩɨɞɴёɦɧɨɫɬɶɸ 400 
ɬɨɧɧ. 
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3.4 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɢ ɩɨɫɬɪɨɟɧɢɟ ɩɥɚɧɚ ɫɩɢɪɚɥɶɧɨɣ 
ɤɚɦɟɪɵ 

 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ ɪɢɫɭɧɨɤ 
3.1. 

ɍɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ φɫɩ = 2250  – ɪɟɤɨɦɟɧɞɭɟɦɵɣ ɭɝɨɥ ɨɯɜɚɬɚ 
ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ. 

ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ: 
ݎ˅  ˘ = ͳ,͹͵ͻ ∙ ଵܦ = ͳ,͹͵ͻ ∙ ͸,Ͳ = ͳͲ,Ͷ͵ ˏ,  (3.14) 
 
Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
нарܦ  = ͻ,͵ͷ; 
௔ݎ  = ஽ː˃˓ଶ = ଽ,ଷହଶ = Ͷ,͸ͺ ˏ;  (3.15) 

ː˅ܦ  = ͺ,ͳͷ; 
௕ݎ  = ஽˅ːଶ = ଼,ଵହଶ = Ͷ,Ͳͺ ˏ;  (3.16) 

 
ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 ʑ˔˕ = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ʹ,ͳ + Ͳ,ͲͲ͵͵ ∙ ͸ = ʹ,ͳʹ ˏ,  (3.17) 
 ܾ଴ = Ͳ,͵ͷ ∙ ଵܦ = Ͳ,͵ͷ ∙ ͸ = ʹ,ͳ ˏ.  (3.18) 
 

 

Ɋɢɫɭɧɨɤ 3.1 – ȼɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɪɚɫɱɟɬɧɵɯ ɡɧɚɱɟɧɢɹɯ 
ɧɚɩɨɪɚ ɢ ɦɨɳɧɨɫɬɢ: 
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ܳ଴ = ேଽ,଼ଵ∙ு೛∙𝜂೚೙೘ = ଽଵ଻଴଴ଽ,଼ଵ∙ଷ଼∙଴,ଽଶହ = ʹ͸ͷ,͹͹ ˏଷ ˔⁄ .  (3.19) 

 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
 ܳ𝑖 = ொబ∙𝜑ଷ଺଴ = ଶ଺ହ,଻଻∙ଶଶହଷ଺଴ = ͳ͸͸,ͳ ˏଷ ˔⁄ .  (3.20) 

Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ𝑖௏˅ ˘ = ଵ଺଺,ଵହ,ଷହ = ͵ͳ,ͲͶ ˏଶ,  (3.21) 
 

ɝɞɟ Vɜɯ   - ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ. 
ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɭɪɚɜɧɟɧɢɹ: 
 ܾ˅˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ˘˅௔ሻܾݎ − ሺ௕˅˘−௕బሻమଶ tan ͳͷ° ;  (3.22) 

 
Ɋɟɲɢɜ ɞɚɧɧɨɟ ɤɜɚɞɪɚɬɧɨɟ ɭɪɚɜɧɟɧɢɟ ɩɨɥɭɱɢɦ: 

 ܾ˅˘ = ͹,ͺͺ ˏ,  
 ܽ˅˘ = ݎ˅ ˘ − ௔ݎ = ͻ,Ͳʹ − Ͷ,͸ͺ = Ͷ,͵ͷ.  (3.23) 

 
Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɜɵɩɨɥɧɟɧ ɚɧɚɥɢɬɢɱɟɫɤɢɦ 

ɦɟɬɨɞɨɦ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.5. 
 
Ɍɚɛɥɢɰɚ 3.5 – Ɋɚɫɱɟɬ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ  

ȼɟɥɢɱɢɧɚ 
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 ɜɵɯ 
ai 4,35 3,80 3,25 2,70 2,15 1,60 1,05 0,50 -0,05 -0,60 

ɪɚɞɢɭɫ, ri ɦ 9,02 8,47 7,92 7,37 6,82 6,27 5,72 5,17 4,62 4,08 
ɜɵɫɨɬɚ, b, 

ɦ 
7,88 7,15 6,42 5,69 4,96 4,23 3,49 2,76 2,03 1,30 

Rk 6,22 6,03 5,83 5,64 5,44 5,24 5,05 4,85 4,66 4,46 
Rk/ra 1,33 1,29 1,25 1,21 1,16 1,12 1,08 1,04 1,00 0,95 

ln Rk/ra 0,29 0,25 0,22 0,19 0,15 0,11 0,08 0,04 0,00 -0,05 
ri/ra 1,93 1,81 1,70 1,58 1,46 1,34 1,22 1,11 0,99 0,87 

ln ri/ra 0,66 0,59 0,53 0,46 0,38 0,29 0,20 0,10 -0,01 -0,14 
b*ln ri/ra 5,18 4,25 3,39 2,59 1,87 1,24 0,71 0,28 -0,02 -0,18 
Rk*ctgγ 23,23 22,50 21,76 21,03 20,30 19,57 18,84 18,11 17,38 16,65 

Rk*ctgγ*ln 
Rk/ra 

6,65 5,72 4,81 3,93 3,08 2,25 1,45 0,68 -0,07 -0,78 

ra/rb 1,15 
ln ra/rb 0,14 

mi 5,78 5,05 4,32 3,59 2,86 2,13 1,39 0,66 -0,07 -0,80 
Ji 4,60 3,87 3,18 2,53 1,94 1,41 0,94 0,56 0,27 0,09 
φ 225,0 189,2 155,4 123,9 94,87 68,78 46,04 27,21 13,02 4,46 
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ɉɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 𝜑˔˒ = ݂ሺݎ𝑖ሻ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.2. 

Ɋɢɫɭɧɨɤ 3.2 – ʒ˓˃˗ˋˍ 𝜑˔˒ = ݂ሺݎ𝑖ሻ 
 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɡɧɚɱɟɧɢɹ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɩɥɚɧɚ ɫɩɢɪɚɥɢ. Ⱦɥɹ 
ɷɬɨɝɨ ɪɚɡɨɛɶёɦ ɭɝɨɥ ɨɯɜɚɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɱɟɪɟɡ ɢɧɬɟɪɜɚɥɵ 15º ɢ ɧɚɣɞёɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɚɠɞɨɦɭ ɭɝɥɭ ɡɧɚɱɟɧɢɟ r. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.6. 
 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɞɢɭɫ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
φ 0 15 30 45 60 75 90 105 

r,ɦ 3,76 4,69 5,28 5,71 6,06 6,40 6,72 7,03 
 
Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.6 

φ 120 135 150 165 180 195 210 225 
r,ɦ 7,32 7,58 7,83 8,07 8,32 8,59 8,84 9,04 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɜɨɞɚ: 
′ܤ  = ʹ,ͻʹͺ ∙ ଵܦ = ʹ,ͻʹͺ ∙ ͸ = ͳ͹,ͷͺ ˏ,  (3.24) 

 

Ɍɚɤ ɤɚɤ ɲɢɪɢɧɚ ɩɨɞɜɨɞɚ B′ > 7 (ɦ), ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɛɵɱɨɤ, ɬɨɥɳɢɧɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɩɪɢɛɥɢɠёɧɧɨ ɧɚɡɧɚɱɢɬɶ ɢɡ 
ɜɵɪɚɠɟɧɢɹ: 

 ܾ = ͳ + ொ೘𝑎ೣସ଴଴ = ͳ + ଶସ଼.ହହସ଴଴ = ͳ,͸ʹ ˏ.  (3.25) 

 
Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɜɨɞɚ ɫ ɭɱёɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ:  

ܤ  = ′ܤ + ܾ = ͳ͹,ͷͺ + ͳ,͸ʹ = ͳͻ,ʹ ɦ.  (3.26) 
 
 
 
 

4,46

54,46

104,46

154,46

204,46

254,46
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3.5 Ɂɚɝɥɭɛɥɟɧɢɟ ɜɨɞɨɡɚɛɨɪɚ ɧɚ ɜɟɥɢɱɢɧɭ ɜɨɪɨɧɤɨɨɛɪɚɡɨɜɚɧɢɹ 
 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɨɞɵ ɜ ɜɨɞɨɜɨɞɟ: 
 𝓋 = ସ∙ொగ∙஽మ = ସ∙ଶହ଼,ଶହଷ,ଵସ∙ଽ,଺మ=2,9 ɦ/ɫ, (3.27) 

 
ɝɞɟ Q=258,25 ɦ/ɫ- ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ ɩɪɢ ɨɬɦɟɬɤɟ ɇɉɍ ɢ ɪɚɛɨɬɟ ɚɝɪɟɝɚɬɚ ɫ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶ; 

 D=9,62 ɦ-ɞɢɚɦɟɬɪ ɜɨɞɨɜɨɞɚ. 
Ɇɢɧɢɦɚɥɶɧɚɹ ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɦёɪɬɜɨɝɨ ɨɛɴɟɦɚ ɢ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ 

ɜɨɞɨɜɨɞɚ: 
 ʜˍ˓ = Ͳ,ͷ ∙ ܦ ∙ ሺ 𝓋√݃∗ܦሻͲ,ͷͷ = Ͳ,ͷ ∙ ͸ ∙ ሺ ʹ,ͻ√ͻ,ͺͳ∗͸ሻͲ,ͷͷ =2,47 ɦ. (3.28) 

 
3.6 Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
 

Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɱɟɪɬɟɠɚ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɡɦɟɪɵ ɜɚɥɚ, 
ɬɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɟɝɨ ɪɚɫɱёɬ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ɋɚɫɱɟɬ ɜɚɥɚ ɧɚ ɩɪɨɱɧɨɫɬɶ 
ɩɪɨɢɡɜɨɞɢɦ ɫ ɭɱɟɬɨɦ ɫɨɜɦɟɫɬɧɨɝɨ ɞɟɣɫɬɜɢɹ ɫɤɪɭɱɢɜɚɸɳɢɯ, ɢɡɝɢɛɚɸɳɢɯ ɢ 
ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɭɫɢɥɢɣ.  

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɪɚɫɱɟɬ ɧɚɪɭɠɧɨɝɨ ɞɢɚɦɟɬɪɚ ɜɚɥɚ: 
˅∗ܦ  ൒ (ହ.ଵ∙ʛˍ˓𝜏ˇˑ˒ )଴.ଷଷ,                                                                                                 (3.29) 

 

ɝɞɟ 𝜏ˇˑ˒ = ͵Ͳ ÷ ͵ͷ Ɇɉɚ. 
ɉɪɢɧɢɦɚɟɦ 𝜏ˇˑ˒ = ͵Ͳ Ɇɉɚ, ɚ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ʛˍ˓ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 

ɮɨɪɦɭɥɟ: 
 ʛˍ˓ = ଴,଴଴ଽ଻ସ∙ே௡˔ˋː˘ = ଴,଴଴ଽ଻ସ∙ଽଵ଻଴଴ଵଶହ = ͹,ʹͶ  ˍʜ ∙ ˏ.  (3.30) 

˅∗ܦ  ൒ ቀହ,ଵ∙଻,ଶସଷ଴ ቁ଴.ଷଷ = ͳ,ʹ ˏ.                                                                                 (3.31) 

 

Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɞɢɚɦɟɬɪ ɜɚɥɚ 1,2 ɦɟɬɪɚ. 
 
3.7 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ ɢ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɪɟɝɭɥɹɬɨɪɚ 
 

ɉɨ ɧɨɦɨɝɪɚɦɦɟ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ 50ɚ–ȼ ɨɩɪɟɞɟɥɢɦ ɬɢɩ ɦɚɫɥɨɧɚɩɨɪɧɨɣ 
ɭɫɬɚɧɨɜɤɢ: Ɇɇɍ 12,5/1-40-12,5-2. 
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Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ȽȺ 12,5/1-40 
ɜɦɟɫɬɢɦɨɫɬɶɸ 12,5 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ 1 ɫɨɫɭɞɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 4 Ɇɉɚ (40 ɤɝɫ/ɫɦ2), 
ɫ ɦɚɫɥɨɧɚɫɨɫɧɵɦ ɚɝɪɟɝɚɬɨɦ ɆȺ 12,5-2, ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɜɦɟɫɬɢɦɨɫɬɶɸ 
12,5 ɦ3 ɫ 2 ɧɚɫɨɫɚɦɢ. 

ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɜɵɛɢɪɚɟɦ ɬɢɩɚ ɗȽɊɄ–Ɇɉ–100–4. 
ɗɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɟɝɭɥɹɬɨɪ ɧɚ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɚɯ ɫ ɝɥɚɜɧɵɦ ɡɨɥɨɬɧɢɤɨɦ 
ɞɢɚɦɟɬɪɚ 100 ɦɦ.  

 
3.8 ȼɵɛɨɪ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ 

 
ɉɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɲɚɯɬɵ ɝɢɞɪɨɚɝɪɟɝɚɬɚ, ɤɨɬɨɪɚɹ 

ɪɚɜɧɚ 8,2 ɦɟɬɪɚ, ɚ ɬɚɤɠɟ ɢɫɯɨɞɹ ɢɡ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɨɛɨɞɧɵɯ ɩɪɨɯɨɞɨɜ ɫ ɤɚɠɞɨɣ 
ɫɬɨɪɨɧɵ ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɦɟɬɪɨɜ, ɫ ɭɱёɬɨɦ ɪɚɡɦɟɳɟɧɢɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɲɢɪɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 28 ɦɟɬɪɚɦ.  

ɒɢɪɢɧɭ ɦɨɧɬɚɠɧɨɣ ɩɥɨɳɚɞɤɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 30 ɦɟɬɪɚɦ. ɉɪɢ ɬɚɤɨɣ 
ɲɢɪɢɧɟ ɛɭɞɟɬ ɜɨɡɦɨɠɧɨ ɪɚɫɤɥɚɞɤɚ ɭɡɥɨɜ ɨɞɧɨɝɨ ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɜ ɡɨɧɟ ɪɚɛɨɬɵ 
ɦɨɫɬɨɜɨɝɨ ɤɪɚɧɚ, ɫ ɭɱёɬɨɦ, ɱɬɨ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɱɚɫɬɹɦɢ ɛɭɞɟɬ ɧɟ ɦɟɧɟɟ 1,5 
ɦɟɬɪɨɜ.  

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

ˎ˄ܤ  = Ͷ · ଵܦ = Ͷ · ͸ = ʹͶ ˏ                                                                      (3.32) 
 
Ɍɟɩɟɪɶ ɨɩɪɟɞɟɥɢɦ ɞɥɢɧɭ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ: 
ˊˏܮ  = ˎ˄ܤ · ݊˃ˆ˓ + .˒.ˏܤ = ʹͶ · ͵ + ͵Ͳ = ͳͲʹ ˏ                                      (3.33) 
 
ȼɵɫɨɬɭ ɢ ɩɪɨɥёɬ ɦɚɲɢɧɧɨɝɨ ɡɚɥɚ ɧɚɡɧɚɱɚɟɦ ɦɢɧɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɦɢ ɢɯ 

ɭɫɥɨɜɢɹ ɩɪɨɧɨɫɚ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɨɝɨ ɦɨɧɬɚɠɧɨɝɨ ɭɡɥɚ. ɉɪɢɧɢɦɚɟɦ Hɦɡ=10,5 
ɦɟɬɪɨɜ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ 
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɷɬɚɩɨɦ ɜ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. ɇɚɞёɠɧɨɫɬɶ ɬɚɤɨɣ 
ɫɯɟɦɵ, ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɭɫɥɨɜɢɣ ɧɚɞёɠɧɨɫɬɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɜ 
ɰɟɥɨɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɤ ɝɥɚɜɧɨɣ ɫɯɟɦɟ Ƚɗɋ ɜɵɞɜɢɝɚɟɬɫɹ ɪɹɞ ɬɪɟɛɨɜɚɧɢɣ, ɬɚɤɢɯ 
ɤɚɤ:  

1) ɇɚɞɟɠɧɨɫɬɶ ɢ ɛɟɡɨɬɤɚɡɧɨɫɬɶ ɜ ɪɚɛɨɬɟ;  
2) Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɫɯɟɦɵ – ɟё ɜɨɡɦɨɠɧɨɫɬɶ ɥɟɝɤɨ ɩɪɢɫɩɨɫɚɛɥɢɜɚɬɶɫɹ ɤ 

ɢɡɦɟɧɹɸɳɢɦɫɹ ɭɫɥɨɜɢɹɦ ɪɚɛɨɬɵ, ɤɚɤ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɚɤ ɢ ɩɪɢ 
ɪɚɫɲɢɪɟɧɢɢ ɫɬɚɧɰɢɢ;  

3) ɉɪɨɫɬɨɬɚ ɢ ɧɚɝɥɹɞɧɨɫɬɶ;  
4) Ɋɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ; 
5) ɗɤɨɧɨɦɢɱɧɨɫɬɶ, ɦɢɧɢɦɭɦ ɡɚɬɪɚɬ ɧɚ ɪɟɫɭɪɫɵ ɢ ɜɪɟɦɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (Ɋɍ). 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɫɯɟɦɵ Ƚɗɋ ɫɬɪɨɹɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɨ ɛɥɨɱɧɨɦɭ ɩɪɢɧɰɢɩɭ. 

ȼɫɟ ɝɟɧɟɪɚɬɨɪɵ ɫɨɟɞɢɧɹɸɬɫɹ ɜ ɛɥɨɤɢ ɫ ɩɨɜɵɲɚɸɳɢɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦɢ, 
ɩɚɪɚɥɥɟɥɶɧɚɹ ɪɚɛɨɬɚ ɛɥɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɝɞɟ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ Ɋɍ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɱɢɫɥɚ ɢ ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢɦɟɧɟɧɢɟ ɩɨɥɭɱɢɥɢ 
ɩɪɨɫɬɵɟ ɛɥɨɤɢ, ɜ ɤɨɬɨɪɵɯ ɤɚɠɞɨɦɭ ɝɟɧɟɪɚɬɨɪɭ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɨɜɵɲɚɸɳɢɣ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɚ ɬɚɤɠɟ ɭɤɪɭɩɧёɧɧɵɟ ɛɥɨɤɢ ɫ ɧɟɫɤɨɥɶɤɢɦɢ ɝɟɧɟɪɚɬɨɪɚɦɢ, 
ɩɪɢɫɨɟɞɢɧёɧɧɵɦɢ ɤ ɨɛɳɟɦɭ ɬɪёɯɮɚɡɧɨɦɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ ɢɥɢ ɝɪɭɩɩɟ ɢɡ 
ɨɞɧɨɮɚɡɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ.  

ɉɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜɨɡɦɨɠɧɨ ɬɨɥɶɤɨ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ 
ɨɛɳɚɹ ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɬɚɤɨɝɨ ɛɥɨɤɚ ɧɟ ɩɪɟɜɵɲɚɟɬ ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ 
ɫɧɢɠɟɧɢɹ ɝɟɧɟɪɢɪɭɟɦɨɣ ɦɨɳɧɨɫɬɢ ɜ ɗɋ (ɚɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ). 
 P˄ ˎ = ʹ ∙ Pʒ = ʹ ∙ ͻͳ,͹ = ͳͺ͵,Ͷ ʛʑ˕;                                       (4.1) 

 Pʏ˅.ʟˈˊ = Sʏ˅.ʟˈˊ ∙ cos φːˑˏ = ʹʹͲ ∙ Ͳ,ͺͷ = ͳͺ͹ ʛʑ˕ ;                    (4.2) 
 P˄ ˎ < Pʏ˅.ʟˈˊ;                                                                                                    (4.3) 
 

ɂɡ (4.3) ɜɢɞɧɨ, ɩɪɢɦɟɧɟɧɢɟ ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɨɜ ɜ ɫɬɪɭɤɬɭɪɧɨɣ ɫɯɟɦɟ 
ɜɨɡɦɨɠɧɨ. 

ȼɚɪɢɚɧɬɵ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɛɥɨɱɧɵɯ ɫɯɟɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.1 ɢ 
4.2.  
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Ɋɢɫɭɧɨɤ 4.1 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɩɪɨɫɬɵɦɢ 

ɛɥɨɤɚɦɢ 
 

 
Ɋɢɫɭɧɨɤ 4.2 – ɋɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɥɨɤɚɦɢ 
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4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 

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. Ɋɚɫɱёɬɧɚɹ 
ɦɨɳɧɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɩɪɟɞɟɥɢɬɫɹ ɤɚɤ: 

 S˓˃˔˚ = ʟʒ−Pɋɇc୭ୱφʜˑˏ = ଽଵ,଻−ଷ,ଷ଴,଼ହ = ͳͲ͵,ͻ͸ ʛʑ ∙ ʏ.  (4.4) 
 

ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-125000/220. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1. 
 
Ɍɚɛɥɢɰɚ 4.1 – Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220 

Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

Ɍɨɤ 
ɏɏ,% 

ȼɇ ɇɇ ɏɏ ɄɁ 
ɌȾɐ-

125000/220-
ɍ1, ɍɏɅ1 

125000 242 13,8 Yɧ/D-11 90 380 11 0,55 

 
ȼɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ  ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.5. 

 τ = ቀͲ,ͳʹͶ + ʡma౮ଵ଴ర ቁଶ ∙ ͺ͹͸Ͳ;   (4.5) 

 τ = (Ͳ,ͳʹͶ + ͷͶͷͶͳͲସ )ଶ ∙ ͺ͹͸Ͳ = ͶͲʹ͵,͵ ˚/ˆˑˇ.                          
 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − μ ∙ T˒ ˎ − ω ∙ T˅ ;     (4.6) 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ ∙ ͵ʹ − Ͳ,Ͳ͵ ∙ ͹Ͳ = ͺ͹ʹͷ,ͻ˚, 

 
ɝɞɟ μ = 1, ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ (ɬɟɤɭɳɢɯ, ɫɪɟɞɧɢɯ, ɤɚɩɢɬɚɥɶɧɵɯ), 1/ɝɨɞ;   T˒ ˎ = 32, ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɱ;  ω = 0,03, ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ, 1/ɝɨɞ;   T˅ = ͹Ͳ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɱ. 

ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-125000/220 (3 
ɨɞɢɧɨɱɧɵɯ): 
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∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄;       (4.7) 
 ∆W˘˘ = ͳ ∙ Ͳ,Ͳͻ ∙ ͺ͹ʹͷ,ͻ = ͹ͺͷ,͵ ʛʑ˕ ∙ ˚, 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ;  (4.8) 

 ∆Wː = Ͳ,ͷ͵ͳ ∙ (ͳͲ͵,ͻ͸ʹʹͷ )ଶ ∙ ʹͷͻʹ,Ͷ = ͸ͺͳ,Ͷ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ;        (4.9) 

 ʗ˒ˑ˕ = ͵,͹ ∙ ሺ͹ͺͷ,͵ + ͸ͺͳ,Ͷሻ = ͷͶʹ͸,ͺ ˕˞˔. ˓˖˄/ˆˑˇ. 
 
Ɂɧɚɱɟɧɢɹ  Ⱦଵ = ͵,͹ ˓˖˄./ሺˍʑ˕ ∙ ˚ሻ  − ɫɬɨɢɦɨɫɬɶ 1ɤȼɬ/ɱ ɡɚ 2017 ɝɨɞɚ 

ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ ɞɥɹ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ. 
Ⱦɥɹ ɬɪɟɯ ɛɥɨɤɨɜ: 
 ʗ˒ˑ˕ଵଶଶ଴ =  ͵ ∙ ͷͶʹ͸,ͺ = ͳ͸ʹͺͲ,Ͷ ˕˞˔. ˓˖˄/ˆˑˇ.                                          (4.10) 

 

Ɋɚɫɱёɬɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ ɨɩɪɟɞɟɥɢɬɫɹ 
ɤɚɤ: 
 S˓˃˔˚ = ʹሺʟʒ − Pɋɇሻcosφʜˑˏ = ʹሺͻͳ,͹ − ͵,͵ሻͲ,ͺͷ = ʹͲ͹,ͻʹ ʛʑ ∙ ʏ ,                           ሺͶ.ͳͳሻ 

 
ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌȾɐ-225000/220. Ⱦɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2. 
 

Ɍɚɛɥɢɰɚ 4.2 - Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-225000/220 
Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

Ɍɨɤ 
ɏɏ,% 

ȼɇ ɇɇ ɏɏ ɄɁ 

ɌȾɐ-
225000/220-ɍ1, 

ɍɏɅ1 
225000 242 13,8 Yɧ/D-11 110 530 11 0,4 
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ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌȾɐ-225000/220: 
 ∆W˘˘ = nʡ ∙ ∆P̆ ˘ ∙ t˓˃˄;       (4.12) 

 ∆W˘˘ = ͳ ∙ Ͳ,ͳͳͲ ∙ ͺ͹ʹͷ,ͻ = ͳͳ͹͵,͵ ʛʑ˕ ∙ ˚, 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. 
ɇɚɝɪɭɡɨɱɧɵɟ (ɩɟɪɟɦɟɧɧɵɟ) ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wː = ∆ʟˍ୬˕ ∙ ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ ∙ τ;  (4.13) 

 ∆Wː = Ͳ,ͷ͵ͳ ∙ (ʹͲ͹,ͻʹʹʹͷ )ଶ ∙ ʹͷͻʹ,Ͷ = ͻͷͻ,ͻ ʛʑ˕ ∙ ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɞɥɹ ɨɞɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 
 ʗ˒ˑ˕ = Ⱦଵ ∙ ሺ∆W˘˘ + ∆Wːሻ;        (4.14) 

 ʗ˒ˑ˕ = ͵,͹ ∙ ሺͳͳ͹͵,͵ + ͻͷͻ,ͻሻ = ʹͳ͵͵,͸ ˕˞˔. ˓˖˄/ˆˑˇ. 
 
Ɂɧɚɱɟɧɢɹ  Ⱦଵ = ͵,͹ ˓˖˄./ሺˍʑ˕ ∙ ˚ሻ  − ɫɬɨɢɦɨɫɬɶ 1 ɤȼɬ/ɱ ɡɚ 2017 ɝɨɞɚ 

ɫɨɝɥɚɫɧɨ ȿɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ ɞɥɹ Ⱥɥɬɚɣɫɤɨɝɨ ɤɪɚɹ.  
Ⱦɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʗ˒ˑ˕ଶଶଶ଴ =  ͷͶʹ͸,ͺ + ɂɩɨɬሺͳʹͷሻ = ͳ͵͵ʹͲ,͵ ˕˞˔. ˓˖˄/ˆˑˇ.                         

(4.15) 
 

4.3 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ɇɨɳɧɨɫɬɶ, ɩɨɬɪɟɛɥɹɟɦɚɹ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ (ɋɇ) ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɫɨɫɬɚɜɥɹɟɬ 1,2% ɨɬ Pʢ˔˕.ȽЭɋ : 
 

Ɋʠʜ = Ͳ,Ͳͳʹ ∙ P ȽЭɋ;                                                                                     (4.16) 
 

Ɋʠʜ = Ͳ,Ͳͳʹ ∙ ʹ͹ͷ = ͵,͵ ʛʑ˕. 
 Sʠʜ = ʟʠʜc୭ୱφʜˑˏ = ଷ,ଷ଴,଼ହ = ͵,ͺͺ ʛʑ ∙ ʏ.   (4.17) 
 

ȼ ɩɪɨɟɤɬɟ ɩɪɢɧɹɬɨ ɞɜɚ ɧɚɩɪɹɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 6 ɤȼ ɢ 0,4 ɤȼ, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 2 ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ. 

Ⱦɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 13,8 ɤȼ – 6 ɤȼ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (Ɍɋɇ) ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ: Sʡʠʜ ൒ Sʠʜ.  
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ɉɨ ɤɚɬɚɥɨɝɭ ɈɈɈ "Ɍɨɥɶɹɬɬɢɧɫɤɢɣ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ" ɜɵɛɢɪɚɟɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/13,8. ɇɚ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧɨ 2 ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɞɚɧɧɨɝɨ ɬɢɩɚ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɩɨɥɧɨɫɬɶɸ ɩɨɤɪɵɬɶ ɧɚɝɪɭɡɤɭ ɫɢɫɬɟɦɵ ɋɇ. Ⱦɚɧɧɵɟ 
Ɍɋɇ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3. 
 
Ɍɚɛɥɢɰɚ 4.3 - Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ-2500/13,8 
Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

Ɍɨɤ 
ɏɏ,% 

ȼɇ ɇɇ ɏɏ ɄɁ 

ɌɋɁ-2500 2500 13,8 6,3 Yɧ/D-11 11 60 8 0,75 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-2500/13,8 ɫɭɯɨɣ ɬɪёɯɮɚɡɧɵɣ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ, 

ɡɚɳɢɳёɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
Ⱦɥɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 6 ɤȼ – 0.4 ɤȼ ɩɨ ɤɚɬɚɥɨɝɭ 

"ɑɟɛɨɤɫɚɪɫɤɨɝɨ ɷɥɟɤɬɪɨɡɚɜɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ" ɜɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-
630/6, ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.4. 

 
Ɍɚɛɥɢɰɚ 4.4- Ⱦɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌɋɁ- 630/6 

Ɍɢɩ ɢɡɞɟɥɢɹ, 
ɨɛɨɡɧɚɱɟɧɢɟ 

ɧɨɪɦɚɬɢɜɧɨɝɨ 
ɞɨɤɭɦɟɧɬɚ 

ɇɨɦɢɧɚɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ, 

ɤȼ∙Ⱥ 

ɇɨɦɢɧɚɥɶɧɨɟ 
ɧɚɩɪɹɠɟɧɢɟ 
ɨɛɦɨɬɨɤ, ɤȼ 

ɋɯɟɦɚ ɢ 
ɝɪɭɩɩɚ 

ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɦɨɬɨɤ 

ɉɨɬɟɪɢ, ɤȼɬ ɇɚɩɪɹɠɟɧɢɟ 
ɄɁ, % 

ȼɇ ɇɇ ɏɏ ɄɁ 

ɌɋɁ-630/6 630 6 0,4 Yɧ/D-11 1,92 8,5 8 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɌɋɁ-630/6 ɫɭɯɨɣ ɬɪёɯɮɚɡɧɵɣ ɞɜɭɯɨɛɦɨɬɨɱɧɵɣ, 

ɡɚɳɢɳёɧɧɨɝɨ ɢɫɩɨɥɧɟɧɢɹ. 
 

4.4 Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
  

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɫ Ɋɍ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɭ: 
 S∑ = ቀPʒЭʠ−P˔ːc୭ୱφˆ ቁ = ቀଽଵ,଻−ଷ,଼଼଴,଼ହ ቁ = ͵ͳͳ,ͺͺ ʛʑ ∙ ʏ.  (4.18) 

ɉɪɨɩɭɫɤɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ȼɅ 220 ɤȼ ɧɚ ɨɞɧɭ ɰɟɩɶ, ɫɨɫɬɚɜɥɹɟɬ P˒ ˓ =ͳͷͲ ʛʑ˕, ɬɨɝɞɚ: 
 S˒˓ˈˇ. = ଵ.ଶ∙P˒˓ˈˇc୭ୱφˆ = ଵ,ଶ∙ଵଷହ଴,଼ହ = ͳͻͲ,͸ ʛʑ ∙ ʏ.  (4.19) 

 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ȼɅ ɨɩɪɟɞɟɥɟɧɨ ɩɨ ɮɨɪɦɭɥɟ: 
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nˎ = ୗ∑ୗ˒˓ˈˇ. = ଷଵଵ,଼଼ଵଽ଴,଺ = ͳ,͸Ͷ.  (4.20) 

 
ɉɪɢɧɢɦɚɟɦ 2 ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ. Ɉɤɨɧɱɚɬɟɥɶɧɨɟ ɱɢɫɥɨ ȼɅ ɩɪɢɧɢɦɚɟɬɫɹ 

ɪɚɜɧɵɦ nˎ = ݊ + ͳ = ͵. 
 I˓˃˄ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଷଵଵ,ଽଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͹͵ ˍʏ.  (4.21) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
 I˓˃˔˚ = Ƚʡ ∙ Ƚ୧ ∙ I˓˃˄ = ͳ,ͳ ∙ ͳ,Ͳͷ ∙ Ͳ,ʹ͹͵ = Ͳ,͵ͳͷ ˍʏ.         (4.22) 
 

ɝɞɟ Ƚ୧ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ ; Ƚʡ = ͳ,ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ɂɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɪɚɫɱёɬɧɨɝɨ ɬɨɤɚ ɢ ɦɢɧɢɦɚɥɶɧɨɝɨ ɞɢɚɦɟɬɪɚ ɩɪɨɜɨɞɚ ɩɨ 
ɭɫɥɨɜɢɹɦ ɧɟɞɨɩɭɳɟɧɢɹ ɤɨɪɨɧɵ ȼɅ 220 ɤȼ, ɜɵɛɢɪɚɟɦ ɩɪɨɜɨɞ Ⱥɋ – 240/39. 
Ⱦɨɩɭɫɬɢɦɵɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɣ ɬɨɤ Iˇˑ˒ = ͸ͳͲ ʏ. 

ɉɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ ɜ ɩɨɫɥɟɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ: 
 I˒.˃˅ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ ;  (4.23) 

 I˒.˃˅ = ͵ͳͳ,ͻʹ ∙ √͵ ∙ ʹʹͲ = ͶͲͻ ʏ. 
 Iˇˑ˒ > I˒.˃˅, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɛɪɚɧɧɵɣ ɩɪɨɜɨɞ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɸ 

ɧɚɝɪɟɜɚ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ – 6, ɜ ɩɟɪɜɨɦ ɫɥɭɱɚɟ: 
3 – ɩɪɨɫɬɵɯ ɛɥɨɤɚ; 
3 – ȼɅ 220 ɤȼ. 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ 220 ɤȼ – 5, ɜɨ ɜɬɨɪɨɦ ɫɥɭɱɚɟ: 
2 – ɛɥɨɤɚ; 
3 – ȼɅ 220 ɤȼ. 
ɋɨɝɥɚɫɧɨ: 
- ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɈȺɈ «ɎɋɄ ȿɗɋ»: «Ɋɟɤɨɦɟɧɞɚɰɢɢ ɩɨ 

ɩɪɢɦɟɧɟɧɢɸ ɬɢɩɨɜɵɯ ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɯ 
ɭɫɬɪɨɣɫɬɜ ɩɨɞɫɬɚɧɰɢɣ 35-750 ɤȼ»;  

- ɋɬɚɧɞɚɪɬɭ ɨɪɝɚɧɢɡɚɰɢɢ ɉȺɈ «ɊɭɫȽɢɞɪɨ»: «Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
ɇɨɪɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ».  

ɉɪɢ ɧɚɩɪɹɠɟɧɢɢ 110-220 ɤȼ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɨɬ 5 ɞɨ 15 
ɩɪɢɦɟɧɹɟɬɫɹ ɫɯɟɦɚ ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɢ ɨɛɯɨɞɧɨɣ ɫɢɫɬɟɦɨɣ ɲɢɧ. 
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ɋɬɪɭɤɬɭɪɧɵɟ ɫɯɟɦɵ ɜɵɛɪɚɧɧɵɯ Ɋɍ ȼɇ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.3, 4.4. 

 
Ɋɢɫɭɧɨɤ 4.3– ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ ɨɞɢɧɨɱɧɵɯ 

ɛɥɨɤɨɜ 
 

ɋɯɟɦɚ Ɋɍ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 

 
Ɋɢɫɭɧɨɤ 4.4 – ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ Ɋɍ ȼɇ c ɭɤɪɭɩɧɟɧɧɵɦ 

ɛɥɨɤɨɦ 
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4.5 Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ 

Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɬɨɥɶɤɨ ɤɨɥɢɱɟɫɬɜɨɦ ɛɥɨɱɧɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ʙ𝑖 = ʙ˕ + ʙʝʟʢ + ʙʡʠʜ,                                                                               (4.24) 

 
ɝɞɟ    ʙʝʟʢ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɈɊɍ. 
 
           КɈɊɍ

ଶଶ଴ = ͺ ∙ ͶͷͲͲͲͲͲͲ = ͵͸ͲͲͲͲ ɬыɫ. ɪɭɛ. (1 ɫɥɭɱɚɣ); 
 

КɈɊɍ
ଶଶ଴ = ͹ ∙ ͶͷͲͲͲͲͲͲ = ͵ͳͷͲͲͲ ɬыɫ. ɪɭɛ. (2 ɫɥɭɱɚɣ).            ʙ˕ - ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɟɞɢɧɢɱɧɨɝɨ, ɭɤɪɭɩɧɟɧɧɨɝɨ ɛɥɨɤɚ. 

КɌ
ଶଶ଴=270 000 ɬɵɫ ɪɭɛ. (1 ɫɥɭɱɚɣ);  

 
КɌ

ଶଶ଴=252 000 ɬɵɫ.ɪɭɛ. (2 ɫɥɭɱɚɣ). 
            ʙʡʠʜ- ɪɚɫɱɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɛɥɨɱɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɞɜɭɯɨɛɦɨɬɨɱɧɨɝɨ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 
 

КɌ ɋɇ
ଶଶ଴ =5400 ɬɵɫ .ɪɭɛ. (1 ɫɥɭɱɚɣ); 

 
КɌ ɋɇ

ଶଶ଴ =4600 ɬɵɫ .ɪɭɛ. (2 ɫɥɭɱɚɣ). 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ 1 ɫɥɭɱɚɹ: 

 ʙଵଶଶ଴=(360000+270000+5400)=635 400 ɬɵɫ.ɪɭɛ. 
 
Ⱦɥɹ 2 ɫɥɭɱɚɹ: 

 ʙଶଶଶ଴=(315000+252000+4600)=572 400 ɬɵɫ.ɪɭɛ. 
 
ɋɭɦɦɚɪɧɵɟ ɝɨɞɨɜɵɟ ɢɡɞɟɪɠɤɢ ɩɨ ɜɚɪɢɚɧɬɚɦ ɫɨɫɬɚɜɹɬ: 

1 ɫɥɭɱɚɣ: 
 

ɂଵ=0,084∙Ʉ1+ɂɩɨɬ1220;                                                                            (4.25) 
 
ɂଵ= 0,084∙635400+16280,4=69600 ɬɵɫ.ɪɭɛ/ɝɨɞ. 
 

2 ɫɥɭɱɚɣ: 
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ɂଶ=0,084∙Ʉ2+ɂɩɨɬ2220                                                                             (4.26) 
 
ɂଶ=0,084∙572400+13320=61300 ɬɵɫ.ɪɭɛ/ɝɨɞ. 
 
ɉɪɢɜɟɞёɧɧɵɟ ɡɚɬɪɚɬɵ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
Ɂ𝑖 = ȿɧ ∙ Ʉ𝑖 + ɂ𝑖,                                                             (4.27) 
 

ɝɞɟ ȿɧ – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ȿɧ=0,15. 
 

Ɂଵ=0,15∙635400 +69600=164780,1 ɬɵɫ.ɪɭɛ./ɝɨɞ; 
 
Ɂଶ=0,15∙572400+61300=147080,3 ɬɵɫ.ɪɭɛ./ɝɨɞ. 
 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  

 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%;                                                                                       (4.28) 

 ʟ = ͳ͸Ͷ͹ͺͲ,ͳ − ͳͶ͹ͲͺͲ,͵ͳ͸Ͷ͹ͺͲ,ͳ ∙ ͳͲͲ% = ͳͲ,͹ͷ% 

 
ɗɤɨɧɨɦɢɱɟɫɤɢ ɜɵɝɨɞɧɚ ɫɯɟɦɚ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ. Ɉɞɧɚɤɨ, 

ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɝɢɞɪɨɭɡɟɥ ɧɚɯɨɞɢɬɫɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ⱥɥɬɚɣ ɢ ɛɭɞɟɬ ɪɚɛɨɬɚɬɶ ɧɚ 
Ⱥɥɬɚɣɫɤɨɟ ɊȾɍ. Ʉɚɬɭɧɫɤɚɹ Ƚɗɋ ɛɭɞɟɬ ɟɞɢɧɫɬɜɟɧɧɨɣ ɝɢɞɪɨɫɬɚɧɰɢɟɣ ɜ ɷɬɨɦ 
ɪɚɣɨɧɟ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɟɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɦ ɭɱɚɫɬɢɢ ɜ ɪɟɝɭɥɢɪɨɜɚɧɢɢ ɩɢɤɨɜ 
ɧɚɝɪɭɡɤɢ. ɉɨɷɬɨɦɭ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɫɬɨɢɬ ɭɱɢɬɵɜɚɬɶ ɬɚɤɢɟ ɮɚɤɬɨɪɵ ɤɚɤ ɧɚɞɟɠɧɨɫɬɶ 
ɢ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ Ƚɗɋ. Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɜɚɪɢɚɧɬ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ 
ɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɩɪɚɤɬɢɱɟɧ ɩɨ ɷɬɢɦ ɩɨɤɚɡɚɬɟɥɹɦ. Ɉɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 
ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɚɦɢ. 

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɄɁ 
 
Ɋɚɫɱёɬ ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɡɜɟɞёɧ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ 

RastrWin. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ: 

 
 𝑥ˆ = 𝑥ௗ′′ ∙ ௎ːˑˏమௌːˑˏ = Ͳ,ʹͳ ∙ ଵଷ,଼మଵଵ଴ = Ͳ,͵͸ ʝˏ,    

(4.29) 
 
ݎ̂  = ௫ˆ𝜔∙ 𝑎் = ଴,ଷ଺ଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵ ʝˏ,     (4.30) 

   
ɝɞɟ  𝑥ௗ′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
 ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ; 
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 ܵːˑˏ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ. 
ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5 

 

 
Ɋɢɫɭɧɨɤ 4.5 – ɋɯɟɦɚ ɞɥɹ ɪɚɫɱёɬɚ ɜ ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ RastrWin 

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ: 

 
 𝑥˕ = ௨ˍ%ଵ଴଴ ∙ ௎ʡ.ʑʜమௌʡ = ଵଵଵ଴଴ ∙ ଶସଶమଵଶହ = ͷͳ,ͷͶ ʝˏ,   (4.31) 

   
ݎ̞  = ∆̱ܲ ∙ ௎ʡ.ʑʜమௌʡమ = Ͳ,͵ͺͲ ∙ ଶସଶమଵଶହమ = ͳ,Ͷʹ ʝˏ.    (4.32) 

   
ɝɞɟ  ݑˍ% - ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ;       ܷʡ.ʑʜ – ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɤɢ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
  ܵʡ – ɩɨɥɧɚɹ ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
  ̱ܲ ˊ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 ɍɞɟɥɶɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ Ⱥɋ 240/40: 
 

 𝑥ˑ,˖ˇ = Ͳ,͵ͻ ʝˏ/ˍˏ,  
   
 ˑݎ ,˖ˇ = Ͳ,ͳ͵ ʝˏ/ˍˏ.  

 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɢ 220 ɤȼ: 

 
 𝑥˅ˎ = 𝑥ˑ,˖ˇ ∙ ݈ = Ͳ,͵ͻ ∙ ͷͲ = ͳͻ,ͷ ʝˏ, (4.33) 
   
ݎ˅  ˎ = ˑݎ ,˖ˇ ∙ ݈ = Ͳ,ͳ͵ ∙ ͷͲ = ͸,ͷ ʝˏ, (4.34) 
   

ɝɞɟ ݈ – ɞɥɢɧɧɚ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ. 
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ɗȾɋ ɝɟɧɟɪɚɬɨɪɨɜ: 
ˆܧ  = ͳ,ͳ͵ ∙ ܷːˑˏ = ͳ,ͳ͵ ∙ ͳ͵,ͺ = ͳͷ,ͷͻ ˍʑ, (4.35) 
   

ɝɞɟ ܷːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ. 
ɗȾɋ ɫɢɫɬɟɦɵ: 

˔ܧ  = ʹ͵Ͳ ˍʑ.   
ɇɢɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɬɚɛɥɢɰɵ ɫ ɜɧɟɫёɧɧɵɦɢ ɜ ɉɄ ɢɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ 

(ɬɚɛɥɢɰɚ 4.3– 4.5) ɢ ɨɛɪɚɛɨɬɚɧɧɵɦɢ ɪɟɡɭɥɶɬɚɬɚɦɢ ɪɚɫɱёɬɚ (ɬɚɛɥɢɰɚ 4.6). 
 

Ɍɚɛɥɢɰɚ 4.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 
Ɍɢɩ0 ɇɨɦɟɪ ɇɚɡɜɚɧɢɟ Uɧɨɦ, ɤȼ 

ɭ 1 Ɍ1-Ƚ1 13,8 
ɭ 2 Ɍ2-Ƚ2 13,8 
ɭ 3 Ɍ3-Ƚ3 13,8 

ɡɚɤ 4 Ɋɍ 220 ɤȼ 230 
ɡɚɤ 5 ɋɢɫɬɟɦɚ 230 

 
Ɍɚɛɥɢɰɚ 4.4 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

Tɢɩ tip0 ːܰ˃˚ ˍܰˑː ɇɚɡɜɚɧɢɟ R X r0 x0 
Ʌɗɉ Ʌɗɉ 4 5 Ɋɍ 220 ɤȼ-ɋɢɫɬɟɦɚ 19,5 6,5 19,5 6,5 
Ɍɪ-ɪ Ɍɪ-ɪ 1 4 (Ɍ1-Ƚ1) - Ɋɍ 220 ɤȼ 1,42 51,54   
Ɍɪ-ɪ Ɍɪ-ɪ 2 4 (Ɍ2-Ƚ2) - Ɋɍ 220 ɤȼ 1,42 51,54   
Ɍɪ-ɪ Ɍɪ-ɪ 3 4 (Ɍ3-Ƚ3) -Ɋɍ 220 ɤȼ 1,42 51,54   

 
Ɍɚɛɥɢɰɚ 4.5 - ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

№ ɚɝɪɟɝɚɬɚ ɇɚɡɜɚɧɢɟ N ɭɡɥɚ r x r2 X2 r0 X0 E 
1 Ƚɟɧɟɪɚɬɨɪ 1 1 0,03 0,36 0,03 0,36 0,004 0,21 15,59 
2 Ƚɟɧɟɪɚɬɨɪ 2 2 0,03 0,36 0,03 0,36 0,004 0,21 15,59 
3 Ƚɟɧɟɪɚɬɨɪ 3 3 0,03 0,36 0,03 0,36 0,004 0,21 15,59 
4 ɋɢɫɬɟɦɚ 5 0,04 0,83 0,04 0,83 0,04 0,83 230 

 
Ɍɚɛɥɢɰɚ 4.6 - Ɇɟɫɬɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ 

Ɍɢɩ ɄɁ ɉ1 ˒ܫ .଴ 𝑖˖ 

1ɮ 4 3,78 9,83 
3ɮ 4 3,42 8,88 
3ɮ 1 47,45 123,72 

 
4.7 ȼɵɛɨɪ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɚɩɩɚɪɚɬɨɜ 

 

Ɂɧɚɱɟɧɢɹ ɪɚɛɨɱɢɯ ɬɨɤɨɜ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɜɵɛɨɪɚ 
ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ ɩɨ ɪɚɛɨɱɟɦɭ ɪɟɠɢɦɭ. Ɋɚɛɨɱɢɣ ɪɟɠɢɦ ɞɟɥɢɬɫɹ ɧɚ 
ɧɨɪɦɚɥɶɧɵɣ ɢ ɭɬɹɠɟɥёɧɧɵɣ. 

ɉɨɞ ɧɨɪɦɚɥɶɧɵɦ ɪɟɠɢɦɨɦ ɭɫɬɚɧɨɜɤɢ ɩɨɧɢɦɚɸɬ ɪɟɠɢɦ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɣ 
ɩɥɚɧɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. ȼ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜɫɟ ɷɥɟɦɟɧɬɵ 
ɞɚɧɧɨɣ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɢ ɛɟɡ ɜɵɧɭɠɞɟɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɢ ɛɟɡ ɩɟɪɟɡɚɝɪɭɡɨɤ. 
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ɍɬɹɠɟɥёɧɧɵɦ ɪɟɠɢɦɨɦ ɧɚɡɵɜɚɟɬɫɹ ɪɟɠɢɦ ɩɪɢ ɜɵɧɭɠɞɟɧɧɨɦ ɨɬɤɥɸɱɟɧɢɢ 
ɱɚɫɬɢ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜɫɥɟɞɫɬɜɢɟ ɢɯ ɩɨɜɪɟɠɞɟɧɢɹ ɢɥɢ ɜ ɫɜɹɡɢ ɫ 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦ ɪɟɦɨɧɬɨɦ. ɉɪɢ ɷɬɨɦ ɪɚɛɨɱɢɟ ɬɨɤɢ ɞɪɭɝɢɯ ɩɪɢɫɨɟɞɢɧɟɧɢɣ 
ɦɨɝɭɬ ɡɚɦɟɬɧɨ ɭɜɟɥɢɱɢɬɶɫɹ ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɟɜɵɲɚɬɶ ɪɚɛɨɱɢɟ ɬɨɤɢ ɧɨɪɦɚɥɶɧɨɝɨ 
ɪɚɛɨɱɟɝɨ ɪɟɠɢɦɚ. 

Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɝɟɧɟɪɚɬɨɪɨɜ Ƚ1-Ƚ3: 
 
˘˃ˏ.˄˃˓ ʒܫ  = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ = ͳ,Ͳͷ ∙ ଵ଴଻,଻√ଷ∙ଵଷ,଼ = Ͷ,͹͵ ˍʏ,    (4.36) 

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

Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220ɤȼ: 
  I˓˃˄.௠௔௫. = ୗ∑ሺ୬ˎሻ∙√ଷ∙୙ːˑˏ = ଷଵଵ,ଽଷ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͹͵ ˍʏ.                                               (4.37) 

 
Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ: 
              I˓˃˄.˖˕ˉ. = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଷଵଵ,ଽଶ∙√ଷ∙ଶଶ଴ = Ͳ,Ͷͳ ˍʏ.                                          (4.38)  

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ Ɍ1-Ɍ2: 
ܫ̞   ˓˃˄.ˏ˃˘ = ͳ,Ͳͷ ∙ ௌːˑˏ√ଷ∙௎ʒ ːˑˏ∙ʙ˕ = ͳ,Ͳͷ ∙ ଵ଴଻,଻√ଷ∙ଵଷ,଼∙ଵହ,ଽହ = Ͳ,ʹͺ ˍʏ,                     (4.39) 

 
ȼɵɛɪɚɧ ȼɗȻ-220 - ɷɥɟɝɚɡɨɜɵɣ ɛɚɤɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɫ ɜɫɬɪɨɟɧɧɵɦ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ ɬɢɩɚ ɌȼȽ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 
"ɍɊȺɅɗɅȿɄɌɊɈɌəɀɆȺɒ" [11]. 

ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.7. 
 

Ɍɚɛɥɢɰɚ 4.7 – ɉɪɨɜɟɪɤɚ ɜɵɤɥɸɱɚɬɟɥɹ 
Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼɗȻ-220 ܷʟʢ = ʹʹͲ ˍʑ ܷ˓˃˄.ˏ˃˘ = ʹͷʹ ˍʑ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,Ͷͳ ˍʏ ːܫ ˑˏ = ͵,ͳͷ ˍʏ 

ɉɪɨɜɟɪɤɚ: I˒.଴ = ͵,Ͷ ˍʏ Iˑ˕ˍˎ.ːˑˏ = ͷͲ ˍʏ 
𝑖˖ =  ͺ,ͻ ˍʏ I˒.଴ = ͵,ͺ ˍʏ 𝑖˖ = ͻ,ͺ ˍʏ 
ȼɤ.ɪɚɫɱ=0,6 ˍʏଶ ∙ ˔ ȼɤ.ɧɨɦ=7500 ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 

"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ". 
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ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊȾ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8. 
 

Ɍɚɛɥɢɰɚ 4.8 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ɊȾ-220 ܷʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,Ͷͳ ˍʏ Iɧɨɦ = 1,25 ɤȺ 

ɉɪɨɜɟɪɤɚ: I˒.଴ = ͵,Ͷ ˍʏ Iɬɟɪɦ. = 10 ɤȺ 𝑖˖ =  ͺ,ͻ ˍʏ ݐ˕ˈ˓ˏ = ͵ ˔ I˒.଴ = ͵,ͺ ˍʏ 
Iɞɢɧ.ɫɬ. = 80 ɤȺ 𝑖˖ = ͻ,ͺ ˍʏ 

ȼɤ.ɪɚɫɱ=0,6 ˍʏଶ ∙ ܤ ˔ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͳͲଶ ∙ ͵ = ͵ͲͲ ˍʏଶ ∙ ˔ 

 
ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌȼȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.9. 
 

Ɍɚɛɥɢɰɚ 4.9 – ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ 
Ɋɚɫɱɟɬɧɵɟ ɞɚɧɧɵɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌȼȽ - 220 ܷʟʢ = ʹʹͲ ˍʑ Uɧɨɦ = 220 ɤȼ ܫʡ ˓˃˄.ˏ˃˘ = Ͳ,Ͷͳ ˍʏ 

I1ɧɨɦ = 1,0 ɤȺ 
I2ɧɨɦ  =5Ⱥ 

ɉɪɨɜɟɪɤɚ I˒.଴ = ͵,Ͷ ˍʏ Iɬɟɪɦ. = 63 ɤȺ 𝑖˖ =  ͺ,ͻ ˍʏ  I˒.଴ = ͵,ͺ ˍʏ ݐ˕ˈ˓ˏ = ͵ ˔ 𝑖˖ = ͻ,ͺ ˍʏ 
ȼɤ.ɪɚɫɱ=0,6 ɤȺ^2∙ɫ ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͸͵ଶ ∙ ͵ = ͳͳͻͲ͹ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ - 220. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ ȼɈ 

"ɗɥɟɤɬɪɨɚɩɩɚɪɚɬ" [11]. 
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ-220 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 

4.10. 
 

Ɍɚɛɥɢɰɚ 4.10 – ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɁɇȽ - 220 
U1ɧɨɦ U2ɧɨɦ 

220/√͵ 0,1/√͵ 
 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [4], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. Ɉɉɇɩ-220 ɍɏɅ1. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈɈɈ  
"Ɋɚɡɪɹɞ - Ɇ". 

ȼɵɫɨɤɨɱɚɫɬɨɬɧɵɣ ɡɚɝɪɚɞɢɬɟɥɶ ɢɫɯɨɞɹ ɢɡ ɬɨɤɚ ɪɚɛɨɱɟɝɨ ɭɬɹɠɟɥёɧɧɨɝɨ 
ɪɟɠɢɦɚ – ȼɁ-1250-0,5. Ɏɢɥɶɬɪ ɩɪɢɫɨɟɞɢɧɟɧɢɹ – ɎɉɆ – Ɋɋ 4400 ɭɤɨɦɩɥɟɤɬɨɜɚɧ 
ɤɨɧɞɟɧɫɚɬɨɪɨɦ ɫɜɹɡɢ ɈɈɈ «Ʉɨɧɞɟɧɫɚɬɨɪ». 
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ȼɵɛɪɚɧ ȼȽȽ-15 - ɝɟɧɟɪɚɬɨɪɧɵɣ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ, ɤɨɦɩɚɧɢɢ 
"ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɫɨɸɡ" [13]. ɉɪɨɜɟɪɤɚ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɹ ȼȽȽ-15 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.11. 
 
Ɍɚɛɥɢɰɚ 4.11 – ȼɵɤɥɸɱɚɬɟɥɶ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɟ ɧɚɩɪɹɠɟɧɢɟ 13,8 ɤȼ 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ȼȽȽ-15 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ͳͷ ˍʑ ˒ܫ .଴ = Ͷ͹,ͷ ˍʏ ːܫ ˑˏ = ͸,͵ ˍʏ 𝑖˖ =  ͳʹ͵,ͺˍʏ 

 

ːܫ ˑˏ.ˑ˕ˍˎ = ͷͲ ˍʏ 
Iɞɢɧ.ɫɬ. = 120 ɤȺ 
Iɬɟɪɦ. = 90 ɤȺ ݐ˕ˈ˓ˏ = ܤ ˔ ͵ = ܫ˒ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍʏଶ ∙ ˔ 

ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͻͲଶ ∙ ͵ = ʹͶ͵ͲͲ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊɅ-15. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɁȺɈ "ɗɥɟɤɬɪɨɳɢɬ - 

ɋɚɦɚɪɚ". ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅ-15 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.12. 
 
Ɍɚɛɥɢɰɚ 4.12 – ɉɪɨɜɟɪɤɚ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ɊɅ-15 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɊɅɄ-15 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ͳͷ ˍʑ ˒ܫ .଴ = Ͷ͹,ͷ ˍʏ ːܫ ˑˏ = ͸,͵ ˍʏ 𝑖˖ =  ͳʹ͵,ͺˍʏ 

 
Iɞɢɧ.ɫɬ. = 165ɤȺ 
Iɬɟɪɦ. = 10 ɤȺ ݐ˕ˈ˓ˏ = ܤ ˔ ͵ = ܫ˒ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍʏଶ ∙ ˔ 

ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = = ͳͲଶ ∙ ͵=͵ͲͲ ˍʏଶ ∙ ˔ 
 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ "ɋɜɟɪɞɥɨɜɫɤɢɣ 

ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ" [15]. ɉɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.13. 
 
Ɍɚɛɥɢɰɚ 4.13 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ɌɒɅ-20 

Ɋɚɫɱёɬɧɵɟ ɞɚɧɧɵɟ ɌɒɅ-20 ܷʒ = ͳ͵,ͺ ˍʑ ܷːˑˏ = ʹͲ ˍʑ ˒ܫ .଴ = Ͷ͹,ͷ ˍʏ ːܫ ˑˏ = ͷͲͲͲ ʏ 𝑖˖ =  ͳʹ͵,ͺˍʏ Iɬɟɪɦ. = 120 ɤȺ 
ˏ˓ˈ˕ݐ  = ܤ ˔ ͵ = ܫ˒ .଴ଶ ∙ ሺݐˑ˕ˍˎ + Ͳ,Ͳͳሻ = Ͷ͹,Ͷͷଶ ∙ ∙ ሺͲ,Ͳ͵ + Ͳ,Ͳͳሻ = ͻͲ,Ͳ͸ ˍʏଶ ∙ ˔ 

ܤ = ܫ̞ ˈ˓ˏଶ ∙ ˏ˓ˈ˕ݐ = ͳʹͲଶ ∙ ͵ = Ͷ͵ʹͲͲ ˍʏଶ ∙ ˔ 

 
ȼɵɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɈȺɈ 

"ɋɜɟɪɞɥɨɜɫɤɢɣ ɡɚɜɨɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ" [15]. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ-20 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.14. 
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Ɍɚɛɥɢɰɚ 4.14 – ȼɵɛɨɪ ɢ ɩɪɨɜɟɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ 
U1ɧɨɦ, ɤȼ U2ɧɨɦ, ȼ 

20/√͵ 100/√͵ 
 
ɂɫɯɨɞɹ ɢɡ ɉɍɗ [4], ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨ ɜɫɟɯ ɫɬɨɪɨɧ ɡɚɳɢɳɚɸɬɫɹ 

ɨɝɪɚɧɢɱɢɬɟɥɹɦɢ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ. ȼ ɰɟɩɢ 13,8 ɤȼ ɛɥɨɱɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɭɫɬɚɧɚɜɥɢɜɚɟɦ Ɉɉɇɩ-15/680/17,5 ɮɢɪɦɵ ɁȺɈ «ɉɨɥɢɦɟɪ-ɚɩɩɚɪɚɬ». 

ȼɵɛɪɚɧ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɪɨɫɫɢɣɫɤɨɣ ɤɨɦɩɚɧɢɟɣ ɈɈɈ «Ⱥɋɍ-ȼɗɂ» (ɝ. 
Ɇɨɫɤɜɚ), ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢɣ ɫɢɧɯɪɨɧɢɡɚɬɨɪ ɬɢɩɚ Ⱥɋ-Ɇ3. 

ɉɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɦɟɬɨɞɨɦ 
ɬɨɱɧɨɣ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɫɢɧɯɪɨɧɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɜɤɥɸɱɟɧɢɹ ɜ ɫɟɬɶ 
ɫɢɧɯɪɨɧɧɨɝɨ ɤɨɦɩɟɧɫɚɬɨɪɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɜɵɛɟɝɚ.  

ȼɵɛɪɚɧ ɨɬɟɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡɚɬɨɪ, ɩɪɨɢɡɜɨɞɢɦɵɣ ɮɢɪɦɨɣ ɈɈɈ «ɘɉɁ 
Ɋɨɦɫɜɹɡɶɤɨɦɩɥɟɤɬ». ȺɉɄɗ-1 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɟɝɢɫɬɪɚɰɢɢ ɩɚɪɚɦɟɬɪɨɜ ɤɚɱɟɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɜ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɹɯ 
ɫɢɫɬɟɦ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɩɟɪɟɦɟɧɧɨɝɨ ɬɪɟɯɮɚɡɧɨɝɨ ɢ 
ɨɞɧɨɮɚɡɧɨɝɨ ɬɨɤɚ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɢ ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 0,4 ɞɨ 750 ɤȼ. 
 

4.8 Ʉɨɦɩɨɧɨɜɤɚ ɫɯɟɦɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 

Ⱦɥɹ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ ɞɨɥɠɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ 
ɧɟ ɦɟɧɟɟ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ. 

ȼ ɤɚɱɟɫɬɜɟ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɩɢɬɚɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɹɥɢ: 
1) Ƚɢɞɪɨɝɟɧɟɪɚɬɨɪ. 
2) Ⱦɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪ 
3) ɉɨɞɫɬɚɧɰɢɹ ɦɟɫɬɧɨɝɨ ɪɚɣɨɧɚ, ɢɦɟɸɳɚɹ ɫɜɹɡɶ ɫ ɷɧɟɪɝɨɫɢɫɬɟɦɨɣ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɨɣ ɊɭɫȽɢɞɪɨ ɨɬ 2 ɫɟɧɬɹɛɪɹ 2011 

ɝɨɞɚ, ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɜɵɩɨɥɧɹɸɬɫɹ ɫ ɨɞɧɨɣ ɫɟɤɰɢɨɧɢɪɨɜɚɧɧɨɣ ɫɢɫɬɟɦɨɣ 
ɲɢɧ. 

ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ Ɇɢɧɷɧɟɪɝɨ ɊɎ ɨɬ 30.06.2003 N 285 "Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ 
Ɋɟɤɨɦɟɧɞɚɰɢɣ 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. 

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 
 

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

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

5.1 Ɍɟɯɧɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
 

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

Ɍɢɩ ɋȼ-1130/140-48 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ 
ɩɨɥɧɚɹ (ɆȼȺ) 107,8 

ɚɤɬɢɜɧɚɹ (Ɇȼɬ) 91,7 
ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɤȼ) 13,8 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,85 

ɱɚɫɬɨɬɚ (Ƚɰ) 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ (ɨɛ/ɦɢɧ) 125 

ɱɢɫɥɨ ɮɚɡ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ (ɤɨɥɢɱɟɫɬɜɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɜɟɬɜɟɣ) 1 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ (ɤȺ) 4,51 

ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (Ⱥ) 1300 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ (ȼ) 191 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
(ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 0,91 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,26 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  

X"d 
0,21 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɏ2 0,22 
ɟɦɤɨɫɬɶ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 0,91 

 
Ɍɚɛɥɢɰɚ 5.2- ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌȾɐ-125000/220 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ (ɆȼȺ) 125 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ȼɇ) (ɤȼ) 242 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ (ɇɇ) (ɤȼ) 13,8 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ (%) 11 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ (ɇɇ/ȼɇ) ∆/Y0 
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5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ 
 

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

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ:  
 ːܫ ˆሺଵሻ = ௉ː ˑˏ/஼௢௦𝜑√ଷ∙௎ːˑˏ = ଽଵ,଻/଴,଼ହ√ଷ∙ଵଷ,଼ = Ͷͷͳ͵,ͷ ʏ;                                                       (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ 

ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
 ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙௄˔˘௄˕˕ = ସହଵଷ,ହ∙ଵ଺଴଴଴/ହ = ͵,͹͸ ʏ;                                                                 (5.2) 

 
ɇɚ ɜɵɫɲɟɦ ɧɚɩɪɹɠɟɧɢɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ:  
ܫ˅  ːሺଵሻ = ଽଵ,଻/଴,଼ହ√ଷ∙ଶଶ଴ = ʹͺ͵,ͳʹ ʏ;  (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ܫ˅  ːሺଶሻ = ூ˅ ːሺభሻ∙௄˔˘௄˕˕ = ଶ଼ଷ,ଵଶ∙√ଷଵ଴଴଴/ହ = Ͷ,Ͳͻ ʏ;                                                                (5.4) 

 
5.3 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ [8, ɝɥɚɜɚ 3] ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 

ɡɚɳɢɬ ɧɚ ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
 
Ɂɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ ɋȼ – 1130/140-48 – 110 ɆȼȺ: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ ɜ 
ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ); 

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

 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɞɨɩɭɫɬɢɦɨɝɨ 
ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɫɛɪɨɫɚɯ ɧɚɝɪɭɡɤɢ); 

 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɝɟɧɟɪɚɬɨɪɚ; 

 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɯɨɞɚ ɫ ɩɨɬɟɪɟɣ ɜɨɡɛɭɠɞɟɧɢɹ; 
 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɨɣ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ;  
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 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
 Ɂɚɳɢɬɚ ɨɬ ɞɥɢɬɟɥɶɧɨɣ ɮɨɪɫɢɪɨɜɤɢ; 
 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
 ɍɫɬɪɨɣɫɬɜɨ ɤɨɧɬɪɨɥɹ ɢɫɩɪɚɜɧɨɫɬɢ ɰɟɩɟɣ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 
 ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ. 

 
Ɂɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐ-125000/220: 

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

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

ɢ ɜɟɧɬɢɥɹɬɨɪɚ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ); 
 Ʉɨɧɬɪɨɥɶ ɭɪɨɜɧɹ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ; 
 Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɨɬ ɜɧɟɲɧɢɯ 

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

ɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ); 
 Ɂɚɳɢɬɚ ɨɬ ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɜ ɫɟɬɢ 220ɤȼ; 
 Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɫɟɬɢ 13,8 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ (ɪɟɡɟɪɜɧɚɹ ɡɚɳɢɬɚ). 

 
Ɂɚɳɢɬɵ ɈɊɍ 220ɤȼ: 

 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɲɢɧ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ; 
 Ⱥɉȼ (ɫ ɤɨɧɬɪɨɥɟɦ ɨɬɫɭɬɫɬɜɢɹ ɧɚɩɪɹɠɟɧɢɹ). 

 
ɉɪɨɬɢɜɨɚɜɚɪɢɣɧɚɹ ɚɜɬɨɦɚɬɢɤɚ: 

 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ(Ⱥɉɇɍ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɥɢɤɜɢɞɚɰɢɹ ɚɫɢɧɯɪɨɧɧɵɯ ɪɟɠɢɦɨɜ (ȺɅȺɊ); 
 Ⱥɜɬɨɦɚɬɢɱɟɫɤɨɟ ɨɝɪɚɧɢɱɟɧɢɟ ɩɨɜɵɲɟɧɢɹ ɱɚɫɬɨɬɵ (ȺɈɉɑ); 
 Ⱥɜɬɨɦɚɬɢɤɚ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (ȺɈɉɇ). 

 
Ɂɚɳɢɬɵ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ 220ɤȼ: 

Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ(ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ); 

Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
 Ɍɪɟɯɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ (ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ); 
 ɋɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

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

220ɤȼ). 
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Ɂɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ Ƚɗɋ: 

 Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ; 
 Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 13,8 ɤȼ; 
 ɆɌɁ ɧɚ ɫɬɨɪɨɧɟ 6 ɤȼ; 
 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ; 
 Ɂɚɳɢɬɚ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ; 

 
5.4 Ɋɟɤɨɦɟɧɞɭɟɦɵɟ ɤ ɭɫɬɚɧɨɜɤɟ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ 

ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ 
ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɪɨɫɫɢɣɫɤɨɝɨ ɧɚɭɱɧɨ– 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ «ɗɄɊȺ». 

ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɡɜɨɥɢɬ 
ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɢɡɜɧɟ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ. 

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 

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ ɩɪɢ ɧɚɥɢɱɢɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɪɚɛɚɬɵɜɚɧɢɸ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɜɵɫɨɤɨɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ 
ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ ɧɚɞɟɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ 
ɡɚɳɢɬɵ. 
 

5.5 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 
 

ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 
ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣ (ܫʠ.ʖ.. <Ͳ,ʹ ∙ ːܫ ˑˏ) ɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯ 
ɄɁ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 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: ܫʜ = Ͷͷͳ͵,ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 

ɩɪɢ ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ̝ܫ ˓଴ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ: 

ʜʐሺʜሻܫ  = ʝʓʜܭ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,Ͳͷ ∙  ʜ,                                        (5.5)ܫ
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ɝɞɟ ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ. 
 
ʜʐሺʜሻܫ  = Ͳ,Ͳͷ ∙ Ͷͷͳ͵,ͷ = ʹʹͷ,͸͹ ʏ. 
 

ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
ܫ̝  ˓଴ ൒ ʜܭ ∙ ʜʐሺʜʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ,                                                (5.6)ܫ

 
ɝɞɟ ܭʜ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ̝ܫ ˓଴ = Ͳ,ͳ͸ ∙ ʜܫ = ͹ʹʹ,ͳ͸Ⱥ. 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ்ܭ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ 
ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ ்ܭ ɜɵɛɢɪɚɟɬɫɹ ɫ 
ɭɱɟɬɨɦ ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
 Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɄɁ ɪɚɜɟɧ: 
ʜʐሺʙʖሻܫ  = ʏʞܭ ∙ ʝʓʜܭ ∙ 𝑖݂ ∙  ʛʏʙʠ,                                                                   (5.7)ܫ
 
ɝɞɟ ܭʏʞ = ʹ − ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɥɢɱɢɟ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ 
ɫɨɫɬɚɜɥɹɸɳɟɣ; 𝑖݂ = Ͳ,ͳ − ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; ܭʝʓʜ = Ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ܫʛʏʙʠ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɩɪɢ 
ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 
ɨɩɪɟɞɟɥɹɟɦɵɣ ɤɚɤ: 
ʛʏʙʠܫ  = ாʒ′𝑋೏ ∙  ʜ.                                                                                              (5.8)ܫ

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ: 
ʜʐሺʙʖሻܫ  = ʹ ∙ Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹͶʹͺ͸,ͺ = ʹͶʹͺ,͹ ʏ . 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ: 
 ʙʡ > ூʜʐሺʙʖሻ∙ʙʜூʡ ,                                                                                                (5.9)   

 
ɝɞɟ ʙʜ = ʹ − Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ܫʡ =  .ʛʏʙʠܫ
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ʙʡ > ଶସଶ଼,଻∙ଶଶସଶ଼଺,଼ = Ͳ,ʹͲ. 

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

ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ =0,53.                                                                                 (5.10) 

 
4)Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ܤ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɉɪɢ ɜɵɛɨɪɟ ܤ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଵ଺଴,ଷ = Ͳ,ͷ͵.                                                                                (5.11) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ܤ = ͳ,ͷ (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
5)Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ˑܫ ˕˔ = ʹ … ͳʹܫʜ. 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: ˑܫ ˕˔ = ͸ܫʜ. 
ɇɚ ɪɢɫɭɧɤɟ 5.1 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ: 
 

 
Ɋɢɫɭɧɨɤ 5.1– ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ 

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

5.6 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
 

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

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1-ɣ ɨɪɝɚɧ (ܷ଴ሻɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ  ܷ଴ ɢ ɡɚɳɢɳɚɟɬ 85-95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ 
ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; ܷ଴ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, 
ɢɡɦɟɪɹɟɦɨɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɧɚɩɪɹɠɟɧɢɹ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɜ ɧɟɣɬɪɚɥɢ 
ɝɟɧɟɪɚɬɨɪɚ.  

2-ɣ ɨɪɝɚɧ (ܷ଴ଷሻ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɣ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɜ ɧɟɣɬɪɚɥɢ ɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. ܷ଴ଷ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɜ ɟɝɨ ɧɟɣɬɪɚɥɢ, ɚ ɬɨɪɦɨɡɧɚɹ ɰɟɩɶ ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ. 

1) ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ 
ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱёɬ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ 
ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, 
ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ.  ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 
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Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ܷ଴ˠˎ.˔˕. 

 ܷ଴ˠˎ.˔˕. = ܭ ∙ ܷ଴ ஼𝑇∙ሺఓబሻ஼𝑇∙ሺఓబሻ+஼Σ                                                                         (5.12) 

 
ɝɞɟ ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; ܭ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɨɛɦɨɬɤɟ ȼɇ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥёɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɵɦ 0,5; ்ܥ ∙ ሺ𝜇଴ሻ – ёɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,009 ɦɤɎ/ɮɚɡɭ; ܥʒ – ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 0,91 ɦɤɎ/ɮɚɡɭ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ); ܥʡ- ёɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ. ɉɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ 0,00733ɦɤɎ/ɮɚɡɭ; ܥ˛ – ёɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0,008 
ɦɤɎ/ɮɚɡɭ; ܥʑЫʙ – ёɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 13,8 ɤȼ. ɉɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 
0,027ɦɤɎ/ɮɚɡɭ; 

ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɪɚɜɧɨ: 

 ܷ଴ = ଵଷ ∙ ௎ːˑˏ ˅ː√ଷ = Ͷʹ,͵Ͷ ˍʑ                                                                          (5.13) 

 
 ɋɭɦɦɚɪɧɚɹ ёɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
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∑ܥ  = ்ܥ + ʒܥ + ʠ˛ +  =ʑЫʙܥ
 
=0,0073+0,91+0,008+0,027=0,952 ɦɤɎ/ɮɚɡɭ.                                                     (5.14) 
 
 ɋɭɦɦɚɪɧɵɣ ёɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ 13,8 ɤȼ: 
  
௖ܫ  = ͳ,͹͵ ∙ ܷˎ ∙ 𝜔 ∙ ʠ∑ = ͹,ͳͶ ʏ                                                                  (5.15) 
 
 ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɨɞɧɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ:  
 

 ܷ଴ˠˎ.˔˕. = Ͳ,ͷ ∙42339∙ ଴,଴଴ଽ଴,଴଴ଽ+଴,ଽହଶ = ͳͻͺ,ͳ͵ ʑ. 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
 ܷʠʟ ൒ ௄ʜ௄ʑ ∙ ଷ௡ʡʜ ∙ ܷ଴ˠˎ.˔˕. = ଵ,ହ଴,ଽହ ∙ ଷ∙ଵଽ଼,ଵଷభయ,ఴ√య∙బ,భయ = ͵,ͻ͵ȼ,                                       (5.16) 

ɝɞɟ ܭʜ = ͳ,ͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 
       ݊ ʡʜ − ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; 
ʑܭ  = Ͳ,ͻͷ − ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. Ɂɚɳɢɬɚ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɬɪɟɦɹ ɨɪɝɚɧɚɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ, ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; : ܷ଴ଶீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɪɚɡɝɪɭɡɤɭ ɚɝɪɟɝɚɬɚ ɫ ɩɨɫɥɟɞɭɸɳɢɦ 
ɨɬɤɥɸɱɟɧɢɟɦ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟɦ ɩɨɥɟɣ ȽȽ ɢ ȼȽ, ɨɫɬɚɧɨɜɨɦ 
ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 15 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

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

ɉɪɢ ܭʡ = ͳ,ʹ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30% ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ: 
 ܺ = ଵ௄ʡ+ଶ = ଵଵ,ଶ+ଶ = Ͳ,͵ͳ ɨ.ɟ.                                                                      (5.17) 

 
ɍɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ܷ଴ଷ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,2 ȼ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɢ ɫɛɪɨɫ ɚɜɚɪɢɣɧɨ-ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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5.7 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ 
  

1) ɍɫɬɚɜɤɚ ɤɨɦɩɥɟɤɬɚ ܷଶ > ɜɵɛɢɪɚɟɬɫɹ: 
 ܷʠʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳͶͲ ȼ                                                             (5.18) 
 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ ଵܷ > ɫ ɭɫɬɚɜɤɨɣ ͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɵ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. ଵܷ > ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 

 ܷʠʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵଷ଼଴଴ଵଷ଼଴଴/ଵ଴଴ = ͳʹͲ ȼ                                                             (5.19) 
 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻܫʜ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.8 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
 

Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ: 
ଶ∗ܫ  =  ʜ,                                                                                                  (5.20)ܫ/ଶܫ
 

ɝɞɟ ܫଶ − ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ; ܫʜ − ɧɨɦɚɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 

ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ: 
ʓʝʞݐ  = ଶଶ∗ܫ/ܣ ,                                                                                               (5.21) 
 

ɝɞɟ ܣ = ʹͲ − ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ-ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ܫଶʠʗʒʜ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ (ݐ =ͻ ɫ, ɞɟɣɫɬɜɭɟɬ ɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ). 
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ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ: ܫ∗ଶ˔ˋˆː = Ͳ,Ͳ͹. 
ଶ˔ˋˆː∗ܫ  = Ͳ,Ͳ͹ܫʜ. 
 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ܫ∗ଶ˒˖˔ˍ, ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫ∗ଶ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐˏ˃ˍ˔ = ͷͲͲ ɫ. 

ଶ∗ܫ  = √஺௧ = √ ଶ଴ହ଴଴ = Ͳ,ʹͲ                                                                             (5.22) 

 
ɍɫɬɚɜɤɚ ɪɚɜɧɚ: 
ଶʞʢʠʙ∗ܫ  = ூ∗మ௄ʜ = ଴,ଶ଴ଵ,ଶ = Ͳ,ͳ͹.                                                                         (5.23) 

ଶʞʢʠʙ∗ܫ  = Ͳ,ͳ͹ܫʜ.                                                                                         (5.24) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ = Ͳ,ͳ͹. 
ʓʝʞݐ  = ʹͲ/Ͳ,ͳ͹ଶ ≈ ͹ʹͲ ɫ. 
 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ: 

ʠʟݐ  = ଶ଴ሺூ∗మሻమ.                                                                                                   (5.25) 

  ʏʗʝ = ʹͲ = ሺܫ∗ଶሻଶ ∙  ʠʟ.                                                                              (5.26)ݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɨɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 5.1. ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.2. 
 
Ɍɚɛɥɢɰɚ 5.1 - Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɬɨɤɭ 
ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

 
1,0 

 
0,6 

 
0,5 

 
0,4 

 
0,3 

 
0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ, ɫ 20 55 80 125 220 500 
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Ɋɢɫɭɧɨɤ 5.2 –  Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 

ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 
ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: ݐʛʗʜ = ʹͲ ɫ, ݐʛʏʙʠ = ͷͲͲ ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɂɧɬɟɝɪɚɥɶɧɵɣ 
ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ܫଶʝʡʠ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫ∗ଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɄɁ. 

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 ɄɁ ɧɚ 

ɲɢɧɚɯ ȼɇ ɢ ɧɚ ɨɬɯɨɞɹɳɢɯ ȼɅ; 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

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

ɞɨɩɭɫɬɢɦɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
Ⱥ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɵɯ ɄɁ: 
.ଶʠ.ʖܫ  ൑ ூమሺమሻʙЧ = ଵଵ,ଷ(𝑋೏′′+𝑋మ+ଶ∙𝑋ʡ൯ = ଵଵ,ଷሺ଴,ଶଵ+଴,ଶଶ+ଶ∙଴,ଵଵሻ = ͳ.ͳͺ ɨ.ɟ.,                (5.27) 

 
ɝɞɟ ܺௗ′′ − ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; ܺଶ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ; ܺʡ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ. 

Ȼ) ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ 
ɥɢɧɢɣ 220ɤȼ. 
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.ଶʠ.ʖܫ  ൑ ூమʛʗʜሺమሻ ∙ʙʡ∙ଶʙЧ∙√ଷ .                                                                                          (5.28) 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
ܫ̱  ˊሺଶሻ = ቆ ா∑ ʒଶ∙(𝑋∑ ʒ+ʤ∑ ʡ+ʤʚ൯ + ʔ˔ଶ∙ቀʤʠ+ ʤʚሺ೙−భሻቁቇ · ܫ˄ = ቆ ଵ,ଵଷଶ∙ሺ଴,ଵ଻ଷ+଴,଴ସଷ+଴,଴଻ଵሻ +

+ ଵ,଴ଶ∙ቀଵ,ହ+బ,బరలሺయ−భሻቁቇ ∙ Ͳ,ͷ͸ = ͳ,ʹͻˍʏ;   
 
Ɍɨɤ ɜ ɤɨɧɰɟ ɡɚɳɢɳɚɟɦɨɣ ɥɢɧɢɢ: 
ʛʗʜܫ  = ூʙʖሺమሻ௡ˆ+௡ˎ = ଵଶଽ଴ଷ+ଷ = ʹͳͲȺ                                                                   (5.29) 
 
ɉɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɤɨɧɰɟ ȼɅ 220 ɤȼ: 
.ଶʠ.ʖܫ  ൑ ଶ∙ூమʛʗʜሺమሻ ∙మమబభయ,ఴ௄˚∙√ଷ = ͵ͲͶͲ  Ⱥ.                                                                   (5.30) 
 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ.  
 

5.9 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
 

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: 
ଵʠʗʒʜܫ  = ʙʜ∙ூʜʙʑ = ଵ,଴ହ∙ூʜ଴,ଽ଼ = ͳ,Ͳ͹ܫʜ,                                                                (5.31) 

 
ɝɞɟ ʙʜ = ͳ,Ͳͷ −ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ʙʑ = Ͳ,ͻͺ −ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

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

ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɚ. 
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ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɜɧɚ: 
ଵʠʗʒʜܫ  = ଵ,଴଼∙ூʜ଴,ଽ଼ = ͳ,ͳܫʜ.                                                                              (5.32) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.2. 
ɋɚɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3. 
 
Ɍɚɛɥɢɰɚ 5.2 – ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ܫ/ܫʜ 

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 

 
Ɋɢɫɭɧɨɤ 5.3 –  ɂɧɬɟɝɪɚɥɶɧɚɹ ɩɟɪɟɝɪɭɡɨɱɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

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

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
ଵʝʡʠܫ  = ଵ,ଶ∙ூʜʝʛ଴,ଽ଼ = ͳ,ʹʹͶܫʜʝʛ.                                                                      (5.33) 

 
Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ. 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɹɬɨ ɪɚɜɧɵɦ: 
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ܷʠʟ = ଴,଺଼∙௎ʜʝʛ௄ʑ∙௡ʡ = ଴,଺଼∙ଵଷ଼଴଴ଵ,଴ଷ∙ଵଷ଼ = ͸͸,Ͳʹȼ.                                                       (5.34) 

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

ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.10 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ 

 
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 1 ɫ. ɍɤɚɡɚɧɧɚɹ 
ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ 
ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

 
ɌȾɐ-125000/220: ܼܫ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
Ⱥ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ: 
 ܼଵ ൑ Ͳ,ͺܼʡ + ଴,଼ʙʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͷͳ,ͷͶ + ଴,ଷ଼ ∙ ͵Ͳ,͸ = Ͷͻ,Ͷ Ɉɦ,                    (5.35) 
 

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

 ܼʡ = ଴,ଵଵ∙ଶସଶଵଶହ ଶ = ͷͳ,ͷͶ ʝˏ.  
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ: 
 ܼଵˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳͳ + ଴,ଷ଼ ∙ Ͳ,ͲͶ͵ = Ͳ,ͳ.                                                        (5.36) 

 ܼଵ ɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɫɨɫɬɚɜɢɬ: 
 ܼଵ = ܼଵˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳ ∙ ͳ,͹͹ = Ͳ,ͳ͹͹ Ɉɦ,                                                   (5.37) 
 

ɝɞɟ  ܼ˄ = ௎మ˄ௌʒ = ଵଷ,଼మଵ଴଻,଼ = ͳ,͹͹. 
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 ɍɫɬɚɜɤɚ ɧɚ ɪɟɥɟ ɪɚɜɧɚ: 
 

 ܼଵʠ.ʖ. = ܼଵ ∙ ௡ʡ௡ʜ = Ͳ,ͳ͹͹ ∙ ఱబబబఱభయ,ఴబ,భ = ͳ,ʹͺ Ɉɦ.                                                  (5.38) 

 
 ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ Ɉɦ. 

2) Ɏɭɧɤɰɢɹ ∆ܼɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. 

ɉɪɢɧɢɦɚɟɦ, ɢɫɯɨɞɹ ɢɡ ɪɚɫɫɱɢɬɚɧɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɜɤɭ 30 Ɉɦ/ɫɟɤ. 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 

ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ.  
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵଷ଼଴଴√ଷ∙ସହଵଷ,ହ = ͳ,͹͹ Ɉɦ,                                                      (5.39) 
 

ɝɞɟ  ܫʜʏʒʟ − ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 

ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɚ 
ɜɨɡɛɭɠɞɟɧɢɹ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܷʜ (ɛɟɡ ɭɱɟɬɚ ɧɚɫɵɳɟɧɢɹ): 

ܫ̠   = మ∙಺ʑ.ʜʝʛ಺ʑ.ʤʤ −଴,ଽହ𝑋೏ = మ∙భయబబలఱబ −଴.ଽହ଴,ଽଵ = ͵,͵ͷ,                                                          (5.40) 

  
ɝɞɟ  ܫʑ.ʤʤ − ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; ܺௗ − ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 

ȼɫɥɟɞɫɬɜɢɟ ɧɚɫɵɳɟɧɢɹ ɩɪɢɧɢɦɚɟɦ ̠ܫ =2,5Iɧɨɦ.                                                                                                                    
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ: 
 ܼʜʏʒʟ.˗ = ଴,ଽହ∙௎ʜூ˗ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ɨ.ɟ.                                                          (5.41) 
.˓ˆ˃𝜑ːݏ݋ܿ  ˗ = ௖௢௦𝜑ʜ଴,ଽହ∙ூ˗ = ଴,଼ହ଴,ଽହ∙ଶ,ହ = Ͳ,͵͸.                                                     (5.42) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ𝜑ː˃ˆ˓. ˗ ≈ ͸ͻ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 
 ܼʠ.ʖூூ = ௓ʜʏʒʟ.˗ʙʜ = ଴,ଷ଼ଵ,଴ହ = Ͳ,͵͸ ɨ.ɟ.                                                                (5.43) 
 ܼʠ.ʖூூ = ܼʠ.ʖூூˑ.ˈ. ∙ ܼ˄ = Ͳ,͵͸ ∙ ଵଷ,଼మଵ଴଻,଼ = Ͳ,͸͵͸ Ɉɦ.                                        (5.44) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɧɚ ɪɟɥɟ: 
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 ܼʠʟ ூூ = ௓ʠ.ʖ಺಺∙௡ʡ௡ʜ = ଴,଺ଷ଺∙ହ଴଴଴/ହଵଷ଼଴଴/ଵ଴଴ = Ͷ,͸ͳ Ɉɦ.                                                  (5.45) 
 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,͹ Ɉɦ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢɜɟɞɟɧɚ ɧɚ 

ɪɢɫɭɧɤɟ 5.4. 
 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 

 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 12%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ: ܼʠʛଵ = Ͳ,ͳͷ͸ Ɉɦ, ܼʠʛூூ = Ͳ,ͷ͸Ͷ Ɉɦ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 
ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ.  
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ 
ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ, ɜɵɤɥɸɱɚɬɟɥɟɣ 6 ɤȼ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.11 Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 
ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ 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: 
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.ʟ.ʠʗʒʜܫ = ʙʜ∙ூʜʝʛ.ʟ.ʙʑ = ଵ,଴ହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,Ͳ͹ܫʜʝʛ.ʟ..                                       (5.46) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 
ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ 
ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ: 
.ʟ.ʞʢʠʙܫ  = ଵ,ଶ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ͳ,ʹʹܫʜʝʛ.ʟ.                                                                 (5.47) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.3), ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɧɚ 
ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. ɉɟɪɟɝɪɭɡɨɱɧɚɹ 
ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.3 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, 

I/Iɧ 
1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ, ɫ 

250 210 150 120 90 72 60 20 

 

 
Ɋɢɫɭɧɨɤ 5.4 - ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 

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

ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ: 
.ʟ.ʝʡʠܫ             = ଶ,ଵହ∙ூʜʝʛ.ʟ.଴,ଽ଼ = ʹ,ͳͻܫʜʝʛ.ʟ.                                                                  (5.48) 

 
Ɋɚɫɱɟɬ ɭɫɬɚɜɨɤ ɜɵɩɨɥɧɟɧ ɛɟɡ ɭɱɟɬɚ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɵɩɪɹɦɥɟɧɢɹ, ɪɚɜɧɨɝɨ ʙ˔˘ = Ͳ,ͺͳ͸ (ɩɨ ɩɟɪɟɦɟɧɧɨɦɭ ɬɨɤɭ). 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
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5.12 Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ 
 
ɍɫɬɚɜɤɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.4. 
 
Ɍɚɛɥɢɰɚ 5.4 – ɍɫɬɚɜɤɢ 

Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɡɧɚɱɟɧɢɟ ɧɚɢɦɟɧɨɜɚɧɢɟ 
ɨɬɧɨɫɢɬɟɥɶɧɵɟ 

ɟɞɢɧɢɰɵ 
ɢɦɟɧɨɜɚɧɧɵɟ 

ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ ܩ∆ܫ 

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ, ܫʠʟ.ʝ Ͳ,ͳ͸ ∙  ʜ. 0,602 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ Ͳ,͵ - 

ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ 
ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ Ͳ,ͷ͵ ∙  ʜ 1,99 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ͳ,ͷ ∙  ʜ 5,64 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɨɛɦɨɬɤɢ 
ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 

଴ܷ 

 ଷ ଴ܷீ - 15 ȼݐ ଶ ଴ܷଶீ - 10 ȼݐ ଵ ଴ܷଵீ - 5 ȼݐ

଴ܷଷ ݐ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ, ܭʡ 

1,2 - 

ɍɫɬɚɜɤɚ 
ɫɪɚɛɚɬɵɜɚɧɢɹ 

- 0,2ȼ 

Ɂɚɳɢɬɚ ɨɬ 
ɩɨɜɵɲɟɧɢɹ 
ɧɚɩɪɹɠɟɧɢɹ 

ܷ > 

1 ɫɬɭɩɟɧɶ  ஼ܷʟଵ 1,4Uɧ 140 ȼ 

2 ɫɬɭɩɟɧɶ  ஼ܷʟଶ 1,2Uɧ 120 ȼ 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ ∙  ʜ 0,263 Ⱥܫ

ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ ∙  ʜ 0,639 Ⱥܫ

ɈɌɋ I ܫଶʠ.ʖ. ͳ,ͶͶ ∙  ʜ 5,41 Ⱥܫ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ ∙  ʜ 4,02 Ⱥܫ
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ ∙  ʜ 4,14 Ⱥܫ

ɈɌɋ ܫଵʝʡʠ ͳ,ʹʹͶ ∙  ʜʝʛ 4,6 Ⱥܫ
Uɫɪ - 66,02 ȼ 

Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ 
ɡɚɳɢɬɚ ܼ < 

1 ɫɬɭɩɟɧɶ ܼூ 0,1 Ͳ,ͳ͹͹ ʝˏ 

2 ɫɬɭɩɟɧɶ ܼூூ 0,36 0,637 Ɉɦ 

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

 ˓ܫ
ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ ∙  ʜʝʛ.ʟ 4,02 Ⱥܫ
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳʹ ∙  ʜʝʛ.ʟ 4,21 Ⱥܫ

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ͳͻ ∙  ʜʝʛ.ʟ 8,23Ⱥܫ
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ  
 

6.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɤɥɚɫɫɚ ɢ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ 
 

Ⱦɥɹ ɧɚɱɚɥɚ ɪɚɫɱёɬɨɜ ɬɪɟɛɭɟɬɫɹ ɨɩɪɟɞɟɥɢɬɶ ɤɥɚɫɫ ɛɭɞɭɳɟɝɨ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ. ɋɨɝɥɚɫɧɨ ɋɇɢɉ «ɉɥɨɬɢɧɵ ɛɟɬɨɧɧɵɟ ɢ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ» [1] ɧɚɡɧɚɱɚɟɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ I ɩɨ ɨɛɴёɦɭ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ [1]:  
௡ߛ   = ͳ,ʹͷ.   

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

ɮɨɪɦɭɥɟ: 
ʒʒʞߘ  = ʜʞʢߘ + ℎ௦,                                                                                     (6.1) 
 

ɝɞɟ   ℎ௦ - ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱёɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ȼȻ, ɫɨɡɞɚɜɚɟɦɨɟ 
ɞɥɹ ɭɱёɬɚ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ: 

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

ɝɞɟ ∆ℎ௦௘௧ - ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ; 
       ܽ = Ͳ,ͷˏ - ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 
       ℎ௥௨௡ଵ%-ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 
ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. 

ȼɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 ∆ℎ௦௘௧ = ௪ܭ ∙ ௏ೢమ∙௅௚∙ௗ ∙  ௪,                                                                             (6.3)ߙݏ݋ܿ

 
ɝɞɟ ߙ௪ - ɭɝɨɥ ɦɟɠɞɭ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɜɨɞɨёɦɚ ɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ, ߙ௪ = Ͳ°; 
       ܸ ௪ - ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ ɜɵɫɨɬɟ 10 ɦ ɧɚɞ ɭɪɨɜɧɟɦ ɜɨɞɵ, ɦ/ɫ; 
        L – ɞɥɢɧɚ ɪɚɡɝɨɧɚ ɜɨɥɧɵ, L=652ɦ; 
 ;௪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 6.1ܭ        
        ݀ - ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
        ݃ - ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ. 
 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.1. 
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Ɍɚɛɥɢɰɚ 6.1 – Ɋɚɫɱёɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ௪ܸ, ɦ/ɫ 10 20 30 40 50 ܭ௪ ∙ ͳͲ଺ 1,2 2,1 3 3,9 4,8 
 
Ⱦɥɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  ௪ܸ = ʹͷ ɦ/ɫ ɩɪɢɧɢɦɚɟɦ  ܭ௪ = ʹ,ͷͷ ∙ ͳͲ−଺ (ɬɚɛɥɢɰɚ 

6.1). 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
 ݀ = ఇʜʞʢ−ఇʓʜʏଶ = ସଽଵ−ସସଶଶ = ʹͶ,ͷ ˏ.                                                             (6.4) 

 
ȼɵɫɨɬɚ ɜɨɥɧɨɜɨɝɨ ɪɚɡɝɨɧɚ ɩɨ ɮɨɪɦɭɥɟ (6.3): 
 ∆ℎ௦௘௧ = ʹ,ͷͷ ∙ ͳͲ−଺ ∙ ʹͷଶ ∙ ͸ͷʹͻ,ͺͳ ∙ ʹͶ,ͷ = Ͳ,ͲͲͶͶ ˏ. 
 
Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ ɪɚɫɱɟɬɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ɧɚ ɨɬɤɨɫ 

ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ. 
ȼɵɱɢɫɥɢɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɤɨɦɩɥɟɤɫɵ: 
 g ∙ tV ; 
 

(6.5) 

g ∙ LVଶ , (6.6) 

  

ɝɞɟ t – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ, t = 6 ɱ. 
 ݃ ∙ ௪ܸଶܮ = ͻ,ͺͳ ∙ ͸ͷʹ͸ʹͷ = ͳͲ,ʹ͵; 

 ݃ ∙ ௪ܸݐ = ͻ,ͺͳ ∙ ͸ ∙ ͸Ͳ ∙ ͸Ͳʹͷ = ͺͶ͹ͷ,ͺͶ. 
 
ɋ ɩɨɦɨɳɶɸ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɟɪɢɨɞ ɜɨɥɧɵ ɢ ɜɪɟɦɹ, ɡɚ 

ɤɨɬɨɪɨɟ ɪɚɡɜɢɜɚɟɬɫɹ ɨɞɧɚ ɞɥɢɧɚ ɜɨɥɧɵ, ɞɥɹ ɷɬɨɝɨ ɢɡ [2, ɩɪɢɥ. 1, ɪɢɫɭɧɨɤ 1] 
ɧɚɯɨɞɹɬɫɹ ɜɟɥɢɱɢɧɵ, ɫɜɟɞёɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 6.2. 
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Ɍɚɛɥɢɰɚ 6.2 – ɋɨɫɬɚɜɥɹɸɳɢɟ ɮɨɪɦɭɥɵ ɜɵɫɨɬɵ ɧɚɤɚɬɚ ɧɚ ɨɬɤɨɫ ɜɨɥɧ 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1% ݃ ∙ ௪ܸଶܮ  

݃ ∙ ௪ܸݐ  ݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

݃ ∙ ܶ௪ܸ  
݃ ∙ ℎ̅௪ܸଶ  

0,85 0,0065   3,8 0,075 
 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɟɪɢɨɞɚ ɜɨɥɧɵ T ɢ ɫɪɟɞɧɟɣ ɜɵɫɨɬɵ ɜɨɥɧɵ ℎ̅ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢɡ ɬɚɛɥɢɰɵ 6.2: 
 ୥∙୘୚౭ = Ͳ,ͺͷ => T = ଴,଼ହ∙୚౭୥ = ଴,଼ହ∙ଶହଽ,଼ଵ = ʹ,ͳ͹ ˔;                                             (6.7) 

 ୥∙୦̅୚౭మ = Ͳ,ͲͲ͸ͷ => h̅ = ଴,଴଴଺ହ∙୚౭మ୥ = ଴,଴଴଺ହ∙଺ଶହଽ,଼ଵ = Ͳ,Ͷͳ ˏ.                                (6.8) 

 
ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
 ƛ̅ = ௚∙்మଶ∙గ = ଽ,଼ଵ∙ଶ,ଵ଻మଶ∙ଷ,ଵସ = ͹,͵ͷ ˏ.                                                                       (6.9) 

 
ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɩɪɨɜɟɪɤɭ ɧɚ ɝɥɭɛɨɤɨɜɨɞɧɨɫɬɶ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɭɸ 

ɫɥɟɞɭɸɳɟɦɭ ɭɫɥɨɜɢɸ: 
 ݀ > Ͳ,ͷƛ̅.                                                                                                      (6.10) 

                ʹͶ,ͷ > ͵,͸ͺ, ɬ.ɟ. ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ, ɪɚɫɱёɬɵ ɩɨɞɬɜɟɪɠɞɟɧɵ. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ℎଵ% = ℎ̅ ∙ ݇𝑖 = Ͳ,Ͷͳ ∙ ʹ,ͳ = Ͳ,ͺ͸ ˏ,                                                           (6.11) 
 

ɝɞɟ ݇𝑖 - ɩɪɢɧɢɦɚɟɬɫɹ ɢɡ [2, ɩɪɢɥ.1 ɪɢɫɭɧɨɤ 2]. 
ɇɚɣɞёɦ ℎ௥௨௡ଵ%: 
 ℎ௥௨௡ଵ% = ݇௥ ∙ ݇௣ ∙ ݇௦௣ ∙ ݇௥௨௡ ∙ ℎଵ% = ͳ ∙ Ͳ,ͻ ∙ ͳ,ͷ ∙ ͳ,ͳ ∙ Ͳ,ͺ͸ = ͳ,ͲͶͷ ˏ,(6.12) 
 

ɝɞɟ ݇௥  ˋ ݇௣ ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɩɪɢɧɢɦɚɟɦɵɟ ɩɨ ɋɇɢɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɨɬɤɨɫɚ: 
ɛɟɬɨɧɧɵɟ ɩɥɢɬɵ [2, ɬɚɛɥɢɰɚ 6]; ݇௦௣- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɋɇɢɉ, ɫ ɭɱёɬɨɦ ɬɨɝɨ, ɱɬɨ ɡɚɥɨɠɟɧɢɟ 
ɜɟɪɯɨɜɨɝɨ ɨɬɤɨɫɚ m=1,5, ɬ.ɤ. ɩɥɨɬɢɧɚ ɤɚɦɟɧɧɨ-ɧɚɛɪɨɫɧɚɹ [2, ɬɚɛɥɢɰɚ 7]; ݇௥௨௡- ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɝɪɚɮɢɤɚɦ [2, ɪɢɫ. 10]. 

Ɉɩɪɟɞɟɥɢɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɩɨ ɮɨɪɦɭɥɟ (6.2):  
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ℎ௦ = ͳ,ͲͶͷ + Ͳ,ͲͲͶͶ + Ͳ,ͷ = ͳ,ͷͷ ˏ.  
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ (6.1): 
 ∇ʒʒʞ = Ͷͻͳ + ͳ,ͷͷ = Ͷͻʹ,ͷͷ ˏ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɡɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ∇ʒʞ = Ͷͻʹ,ͷͷ ˏ. 
 
6.3 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 
 
Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɟɧɢɹ ɲɢɪɢɧɵ 

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

Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ Qp, 
ɤɨɬɨɪɵɣ ɞɨɥɠɟɧ ɩɪɨɩɭɫɤɚɬɶɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɢ ɇɉɍ ɱɟɪɟɡ ɜɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɜɨɞɨɩɪɨɩɭɫɤɧɵɟ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ ɩɪɢ ɩɨɥɧɨɦ ɢɯ 
ɨɬɤɪɵɬɢɢ ɢ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬɵ.  

Ɋɚɫɱёɬɧɵɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɤɚɩɢɬɚɥɶɧɨɫɬɢ 
ɹɜɥɹɟɬɫɹ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ – 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. 

ȼɵɛɨɪ ɬɢɩɚ, ɱɢɫɥɚ ɢ ɪɚɡɦɟɪɨɜ ɨɬɜɟɪɫɬɢɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɩɪɨɩɭɫɤɚ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ 
ɜɨɞɵ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɫɥɭɱɚɹ, ɡɚɬɟɦ ɢɯ ɱɢɫɥɨ ɩɨɞɥɟɠɢɬ ɩɪɨɜɟɪɤɟ ɧɚ 
ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɱёɬɧɵɣ ɫɥɭɱɚɣ. ɉɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚ ɜɨɞɵ ɞɥɹ 
ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɧɚɞɥɟɠɢɬ ɜɵɩɨɥɧɹɬɶ ɩɪɢ Ɏɉɍ ɜɫɟɦɢ ɩɪɨɩɭɫɤɧɵɦɢ 
ɫɨɨɪɭɠɟɧɢɹɦɢ ɢ ɱɟɪɟɡ ɜɫɟ ɝɢɞɪɨɚɝɪɟɝɚɬɵ. 

Ɋɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫɛɪɚɫɵɜɚɟɦɵɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɩɪɢ ɇɉɍ: 
 ܳɪ = ܳ௠௔௫ − ሺ݊ − ͳሻ ∙ ܳȽȺ = Ͷͳʹͷ,͵ − ʹ · ʹͲʹ,Ͷ = ͵͹ʹͲ,ͷ  ˏଷ ˔⁄ ,       (6.13)             

 
ɝɞɟ ܳ௠௔௫ − ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɚɜɨɞɤɚ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,1% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ; ܳʒʏ −ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɝɢɞɪɨɚɝɪɟɝɚɬ Ƚɗɋ; ݊ −ɤɨɥ-ɜɨ ɚɝɪɟɝɚɬɨɜ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 

ܤ  = ொɪ௤ɜ
= ଷ଻ଶ଴,ହ଺ଵ,ଶହ = ͸Ͳ,͹Ͷ ɦ,                                                                             (6.14)          

 
ɝɞɟ ݍ˅ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 

˅ݍ  = ͳ,ʹͷ ∙ ˓ݍ = ͳ,ʹͷ ∙ Ͷͻ = ͸ͳ,ʹͷ ˏଶ/˔,                                                  (6.15)                 
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ɝɞɟ q˓ - ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
˓ݍ  = [𝜗ℎ] ∙ ℎː˄ = ͷ ∙ ͻ,ͺ = Ͷͻˏଶ/˔,                                     (6.16)         
                
ɝɞɟ hɧɛ=∇ɍɇȻ-∇ɞɧɚ=451,8-442=9,8-ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɤɪɢɜɨɣ Q=f(H) ɩɪɢ Qɨɫɧ. max. [𝜗ℎ] = ͷ ˏ/˔ – ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɞɥɹ ɪɢɫɛɟɪɦɵ ɧɚ ɫɤɚɥɟ. 

ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ܤ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɫɬɚɧɞɚɪɬɧɨɦɭ 
ɪɹɞɭ, ɩɨɷɬɨɦɭ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ.  
ɉɪɢɧɢɦɚɟɦ 4 ɩɪɨɥɟɬɚ ɩɨ 16 ɦɟɬɪɨɜ. ɍɫɥɚɜɥɢɜɚɟɦɫɹ ɱɬɨ ɤɚɠɞɵɣ ɛɵɤ ɹɜɥɹɟɬɫɹ 
ɪɚɡɪɟɡɧɵɦ ɫ ɲɢɪɢɧɨɣ 3 ɦɟɬɪɚ.  

ɂɬɨɝɨɜɚɹ ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 
B=16·4=64 ɦ. 
 
6.3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 
 
ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ ɪɚɫɯɨɞɚ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ, ɨɩɪɟɞɟɥɢɦ ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ 

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

଴ଵܪ  = ሺ ொ˓௠·஻·√ଶ·௚ሻమయ = ሺ ଷ଻ଶ଴,ହ଴,ସଽ·଺ସ·√ଶ·ଽ,଼ଵሻమయ = ͺ,ͻͷ ˏ,                                         (6.17)          

 
ɝɞɟ ݉ –  ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ, ɩɪɢɧɢɦɚɟɦ ɜ 
ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɨɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩɚ Ⱥ, 
m = 0,49 (ɪɢɫɭɧɨɤ 6.1.); ܤ - ɩɪɢɧɢɦɚɟɬɫɹ ɬɨɥɶɤɨ ɞɥɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɛɟɡ ɛɵɤɨɜ. 

 
Ɋɢɫɭɧɨɤ 6.1 – Ɉɱɟɪɬɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɫɬɟɧɤɢ Ʉɪɢɝɟɪɚ-Ɉɮɢɰɟɪɨɜɚ ɬɢɩ Ⱥ 

 
ȼɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ, ɫ ɭɱёɬɨɦ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ, 

ɩɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
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଴ଶܪ = ሺ ொ˓˃˔˚௠∙𝜎˔ˉ∙𝜎೙∙஻∙√ଶ∙௚ሻమయ  = ቀ ଷ଻ଶ଴,ହ଴,ସଽ∙଴,ଽଶ∙଺ସ∙√ଶ∙ଽ,଼ଵቁమయ = ͻ,Ͷ͸ ɦ,                         (6.18)          

 
ɝɞɟ 𝜎ɫɠ −ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ;  𝜎௡ −ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɞɬɨɩɥɟɧɢɹ;  

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ௕  = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଼,ଽହଵ଺ = Ͳ,ͻʹ,                                  (6.19)          

 
ɝɞɟ ߝ - ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɟɪɟɝɨɜɵɯ ɭɫɬɨɟɜ ɢɥɢ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɛɵɤɨɜ 
ɜɨɞɨɫɥɢɜɚ (ɪɢɫɭɧɨɤ 6.2). 

 
Ɋɢɫɭɧɨɤ 6.2 – Ɏɨɪɦɚ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ 

 
Ƚɟɨɦɟɬɪɢɱɟɫɤɢɣ ɧɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ 

ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V0: 
 

ܪ            = ଴ଶܪ − ఈ∙ బమଶ௚ = ͻ,Ͷ͸ − ଵ,ଵ∙ଵ,଴ସమଶ∙ଽ,଼ଵ = ͺ,ͺͻ ˏ,                                               (6.20)          

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

 ଴ = ொ˓ሺ∇ʜʞʢ−∇ˇː˃ሻሺ஻+ሺ௡−ଵሻఋʐሻ = ଷ଻ଶ଴,ହሺସଽଵ−ସସଶሻ∙ሺ଺ସ+ሺସ−ଵሻ·ଷሻ = ͳ,ͲͶ ɦ/ɫ,              (6.21)                       
 

ɝɞɟ ߜʐ −ɬɨɥɳɢɧɚ ɛɵɤɚ.  
      Ƚ − ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɜ ɪɚɫɱɟɬɚɯ ɩɪɢɧɢɦɚɟɦ  Ƚ = ͳ,ͳ. 

Ɉɩɪɟɞɟɥɢɦ ɛɥɢɠɚɣɲɟɟ ɫɬɚɧɞɚɪɬɧɨɟ ɡɧɚɱɟɧɢɟ ɧɚɩɨɪɚ, ɫɨɝɥɚɫɧɨ [8]: 
˕˔ܪ  = ͻ ˏ. 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − ˕˔ܪ = Ͷͻͳ − ͻ = Ͷͺʹ ˏ.                                         (6.22)          

Ɛ = Ͳ,͹ 
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Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ ɛɟɬɨɧɧɨɣ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɮɨɪɦɭɥɟ: 
ʒʐߘ  = ʒʑߘ + ͳ,͸ ∙ ˕˔ܪ = Ͷͺʹ + ͳ,͸ ∙ ͻ = Ͷͻ͸,Ͷ ˏ.                                  (6.23)          
    

ɋɪɚɜɧɢɜɚɹ ɫ ɨɬɦɟɬɤɨɣ 492,55 ɩɨɥɭɱɟɧɧɨɣ ɜ ɩɭɧɤɬɟ 6.2 ɩɪɢɦɢɧɚɟɦ ɢɬɨɝɨɜɭɸ 
ɨɬɦɟɬɤɭ 496,4 ɦɟɬɪɚ, ɬɚɤ ɤɚɤ ɨɧɚ ɛɨɥɶɲɟ. 

ȼ ɢɬɨɝɟ ɩɪɢɧɢɦɚɟɦ ɜɵɫɨɬɭ ɜɫɟɝɨ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ ɪɚɜɧɨɣ:   
 
 H˒ˎ = ∇ʒʞ − ∇˒ˑˇˑ˛˅˞ = Ͷͻ͸,Ͷ − ͶͶʹ = ͷͶ,Ͷ ˏ.                               (6.24)          

 
6.3.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɩɨɜɟɪɨɱɧɨɝɨ ɪɚɫɯɨɞɚ 

 
ɉɪɨɜɟɪɢɦ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɜɨɞɨɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɜɨɞɨɫɥɢɜɧɨɣ 

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

 
 ܳ˓.˒ˑ˅ = ܳ୫ax ˒ˑ˅ˈ˓ − ܳʒЭʠ ,                                               (6.25) 
 

ɝɞɟ ܳ୫ax ˒ˑ˅ˈ˓ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɱёɬɧɵɣ ɪɚɫɯɨɞ, ɫ ɭɱёɬɨɦ ɬɪɚɧɫɮɨɪɦɚɰɢɢ 
ɩɚɜɨɞɤɚ, ɩɪɢɧɢɦɚɟɦɵɣ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 0,01% ɞɥɹ I ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ [6, 
5.4 ɬɚɛɥ.2];  
 ܳ˓.˒ˑ˅ = Ͷ͹͸͹,͹ − ʹͲʹ,Ͷ · ͵ = Ͷͳ͸Ͳ,ͷ ˏଷ/˔. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɧɚɩɨɪ ɧɚɞ ɝɪɟɛɧɟɦ ɜɨɞɨɫɥɢɜɚ ɩɪɢ ɩɪɨɩɭɫɤɟ ɩɨɜɟɪɨɱɧɨɝɨ 

ɪɚɫɯɨɞɚ: 
଴ଵɩɨɜܪ  = ( ொ˓.˒ˑ˅௠஻√ଶ௚)ଶ/ଷ = ቀ ସଵ଺଴,ହ଴,ସଽ∙଺ସ∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͻ,͸Ͷ ˏ.                                (6.26)           

 
ɉɨɥɧɵɣ ɧɚɩɨɪ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
˅଴ଶ˒ˑܪ  = ( ொ˓ ˒ˑ˅௠∙𝜎˔ˉ∙𝜎˒∙஻∙√ଶ∙௚)మయ = ቀ ସଵ଺଴,ହ଴,ସଽ∙଴,ଽଵହ∙଺ସ∙√ଶ∙ଽ,଼ଵቁమయ = ͳͲ,ʹ͵ ˏ.    
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɠɚɬɢɹ:                   
 𝜎˔ˉ = ͳ − Ͳ,ʹ ∙ ߝ ∙ ுబభ ˒ˑ˅௕ = ͳ − Ͳ,ʹ ∙ Ͳ,͹ ∙ ଽ,଺ସଵ଺ = Ͳ,ͻͳͷ .                            (6.27)          

 
ɇɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɜɚɤɭɭɦɧɨɝɨ ɩɪɨɮɢɥɹ ɞɥɹ 

ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ: 
ɋɤɨɪɨɫɬɶ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɩɥɨɬɢɧɟ: 
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 ଴ܸ = ொ˓.˒ˑ˅ሺఇʣʞʢ−ఇʓʜʏሻ∙஻ = ସଵ଺଴,ହሺସଽଶ−ସସଶሻ∙ሺ଺ସ+ሺସ−ଵሻ·ଷሻ = ͳ,ͳͶ ˏ/˔,                          (6.28)           

 
ɝɞɟ ∇ʣʞʢ −ɨɬɦɟɬɤɚ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɨɬɦɟɬɤɭ Ɏɉɍ – ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 492 ɦ, ɤɨɬɨɪɚɹ ɜ ɞɚɥɶɧɟɣɲɟɦ ɭɬɨɱɧɢɬɫɹ. 

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

 

˅ˑ˒ܪ  = ˅଴ଶ ˒ˑܪ − ఈ∙ బ ˒ˑ˅మଶ௚ = ͳͲ,ʹ͵ − ଵ,ଵ∙ଵ,ଵସమଶ∙ଽ,଼ଵ = ͻ,ͷ͹ ˏ.                           (6.29)          

 
Ɉɩɪɟɞɟɥɹɟɦ ɪɚɫɱёɬɧɭɸ ɨɬɦɟɬɤɭ ɮɨɪɫɢɪɨɜɚɧɧɨɝɨ ɭɪɨɜɧɹ: 
   ∇Ɏɉɍɪ = ∇Ƚȼ + ɩɨɜܪ = Ͷͺʹ + ͻ,ͷ͹ = Ͷͻͳ,͸ ɦ.                     (6.30)          
 
Ɋɚɫɱёɬɧɚɹ ɨɬɦɟɬɤɚ ߘʣʞʢ ɨɤɚɡɚɥɚɫɶ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ 

ɨɬɦɟɬɤɢ ∇ʣʞʢ ɪɚɜɧɨɣ 492 ɦɟɬɪɚɦ, ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 
ɜɨɞɨɫɥɢɜɚ. 

 
6.3.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 
 
ɉɨ ɩɪɨɟɤɬɧɨɦɭ ɧɚɩɨɪɭ Hɩɪ=ɇɫɬ ɨɩɪɟɞɟɥɹɟɦ ɤɨɨɪɞɢɧɚɬɵ ɨɝɨɥɨɜɤɚ 

ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ Ⱥ. Ɍɚɛɥɢɱɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɭɦɧɨɠɚɟɦ 
ɧɚ ɇɫɬ ɢ ɫɬɪɨɢɦ ɤɪɢɜɭɸ. 

ȼ ɬɚɛɥɢɰɭ 6.3 ɫɜɟɞɟɧɵ ɩɨɥɭɱɟɧɧɵɟ ɤɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ 
ɜɨɞɨɫɥɢɜɚ 
 
Ɍɚɛɥɢɰɚ 6.3 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ 
ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ ܪ˔˕ = ͻ ˏ. 

x y x y x y x y 
0 1,134 9 2,304 18 11,115 27 25,416 

0,9 0,324 9,9 2,889 18,9 12,321 27,9 27,117 

1,8 0,063 10,8 3,546 19,8 13,572 28,8 28,863 

2,7 0 11,7 4,275 20,7 14,877 29,7 30,645 

3,6 0,054 12,6 5,076 21,6 17,046 30,6 32,481 

4,5 0,243 13,5 5,949 22,5 17,64 31,5 34,362 

5,4 0,54 14,4 6,876 23,4 19,098 32,4 36,279 

6,3 0,9 15,3 7,857 24,3 20,601 33,3 38,241 

7,2 1,044 16,2 8,883 25,2 22,158 34,2 40,239 

8,1 1,782 17,1 9,972 26,1 23,49 36 44,1 
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6.4 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
 
ɉɪɢ ɩɪɨɬɟɤɚɧɢɢ ɜɨɞɵ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɜɫɥɟɞɫɬɜɢɟ ɩɚɞɟɧɢɹ ɫɬɪɭɢ ɫɤɨɪɨɫɬɶ 

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

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɢɬɢɱɟɫɤɭɸ ɝɥɭɛɢɧɭ: 
 

 ℎˍ˓ = √ ఈ∙ொమ˓௚∙ሺ஻+∑ఋ˄ሻమయ = √ ଵ,ଵ∙ଷ଻ଶ଴,ହమଽ,଼ଵ∙ሺ଺ସ+ሺସ−ଵሻ∙ଷሻమయ = ͸,͸ͳ ˏ.                                   (6.31)          

 
Ɉɩɪɟɞɟɥɹɟɦ ɩɨɥɧɭɸ ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 

           ܶ ଴ = ∇ʜʞʢ − ∇ˇː˃ = Ͷͻͳ − ͶͶʹ = Ͷͻ ˏ.                                              (6.32) 
                      

 
Ɋɢɫɭɧɨɤ 6.3 – Ɉɝɨɥɨɜɨɤ ɢ ɫɠɚɬɨɟ ɫɟɱɟɧɢɟ 

 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɫɟɱɟɧɢɹ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ: 
 

 ξ బ் = బ்ℎˍ˓ = ସଽ଺,଺ଵ = ͹,Ͷ ˏ.                                                                             (6.33)          

 
ɉɨ ɝɪɚɮɢɤɭ [11, ɪɢɫ. 12.3 , ɫɬɪ. 171] ɨɩɪɟɞɟɥɹɟɦ ɝɥɭɛɢɧɭ ℎ௖  ɜ ɫɠɚɬɨɦ 

ɫɟɱɟɧɢɢ ɢ ɝɥɭɛɢɧɭ ℎ௖̀̀  - ɜɬɨɪɨɣ ɫɨɩɪɹɠёɧɧɨɣ ɫɨ ɫɠɚɬɨɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɟɥɢɱɢɧɵ ξ బ் , ɨɩɪɟɞɟɥɹɸ ξ˔ = Ͳ,͵ ɢ ξ బ் `` = ʹ,Ͷͷ . 

Ɉɬɫɸɞɚ, ɫɨɩɪɹɠёɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖̀ = ξ௖ ∙ ℎɤɪ = Ͳ,͵ ∙ ͸,͸ͳ = ͳ,ͻͺ ɦ,                             (6.34)          
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ℎ௖̀̀ = ξ௖`` ∙ ℎɤɪ = ʹ,Ͷͷ ∙ ͸,͸ͳ = ͳ͸,ͳͻ ɦ.                     (6.35)          
 

Ƚɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ˓=4125,3 (ɦ3/ɫ), hɇȻ = 9,8 ɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɵɠɨɤ 
ɨɬɨɝɧɚɧɧɵɣ (hc

’’> hɇȻ). 
Ɉɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɢ ɩɪɨɟɤɬɢɪɭɟɬɫɹ 

ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɡɞɚɬɶ ɫ ɧɢɠɧɢɦ ɛɶɟɮɨɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ 
ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ ɝɚɫɢɬɟɥɟɣ ɷɧɟɪɝɢɢ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɫɥɭɱɚɹ 
ɩɪɢɧɢɦɚɟɦ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɫ ɩɨɦɨɳɶɸ ɨɬɥɟɬɚ ɫɬɪɭɢ.  
 

6.4.1 Ɋɚɫɱёɬ ɨɬɥɟɬɚ ɫɬɪɭɢ 
 
ȼɵɫɨɬɚ ɨɬ ɞɧɚ ɞɨ ɧɨɫɨɱɤɚ: 
 ܽ = ℎʜʐ + ͳ = ͳͲ,ͷ + ͳ = ͳͳ,ͷ ˏ,                                                            (6.36) 

 
ɝɞɟ ℎʜʐ = ͳͲ,ͷˏ − ɝɥɭɛɢɧɚ ɜ ɇȻ ɩɪɢ ܳ଴.଴ଵ% = Ͷ͹͸͹,͹ ˏଷ/˔. 
 Ɉɬɦɟɬɤɚ ɧɨɫɤɚ: 
 
 ∇ʜʝʠ = ∇ʓʜʏ + ܽ = ͶͶʹ + ͳͳ,ͷ = Ͷͷ͵,ͷ ˏ.                                         (6.37) 
 
 ɋɤɨɪɨɫɬɧɨɟ ɩɚɞɟɧɢɟ (ɧɚɩɨɪ ɜɨɞɵ ɧɚ ɧɨɫɤɟ): 
 
 ܼு = ∇ʜʞʢ − ∇ʜʝʠ = Ͷͻͳ − Ͷͷ͵,ͷ = ͵͹,ͷ ˏ.                                       (6.38) 
 
 ɋɤɨɪɨɫɬɶ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 

 ʜܸ = 𝜑 ∙ √ʹ ∙ ݃ ∙ ܼு = Ͳ,ͻ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ͵͹,ͷ = ʹͶ,Ͷ ˏ̝,                              (6.39) 

 
ɝɞɟ 𝜑 − ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ, 𝜑 = Ͳ,ͻ. 
 ȼɵɫɨɬɚ ɩɨɬɨɤɚ ɜɨɞɵ ɧɚ ɧɨɫɤɟ: 
 

 ℎː = ௤௏ː = ହଶ,ସଶସ,ସ = ʹ,ͳͷˏ,                                                                              (6.40) 

 

ɝɞɟ ݍ = ொ˓.ˑ˔ː஻+∑ ఋ˄ = ଷ଻ଶ଴,ହ଺ସ+ଽ = ͷʹ,Ͷ ˏ/˔                                                                      (6.41) 

  
ɑɢɫɥɨ Ɏɪɭɞɨ: 

 

ݎܨ  = ௏ːమ௚∙ℎʜ = ଶସ,ସమଽ,଼ଵ∙ଶ,ଵହ = ʹͺ,ʹʹ=>ܭ௔ = ͳ;                                                    (6.42) 

 
 Ⱦɚɥɶɧɨɫɬɶ ɨɬɥɟɬɚ ɫɬɪɭɢ: 
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ܮ  = ௔ܭ ∙ ܼு ∙ 𝜑ଶ ∙ ߙʹ𝑖݊ݏ ∙ (ͳ + √ͳ + ቀ௓బ௓ಹ − ͳቁ ∙ ଵ𝜑మ∙௦𝑖௡మఈ),                        (6.43) 

 
ɝɞɟ ܭ௔ − ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɚɤɰɢɢ; ߙ − ɭɝɨɥ ɧɚɤɥɨɧɚ ɧɨɫɤɚ, ߙ = ͵Ͳ. 

 ܼ଴ = ∇ʜʞʢ − ∇ʜʐ = Ͷͻͳ − Ͷͷʹ,ͷ = ͵ͺ,ͷ ˏ.                                          (6.44) 
 
ɉɨ ɮɨɪɦɭɥɟ (6.43): 
ܮ  = ͳ.Ͳ ∙ ͵͹,ͷ ∙ Ͳ,ͻଶ ∙ ʹ𝑖݊ݏ ∙ ͵Ͳ ∙ ቆͳ + √ͳ + ቀଷ଼,ହଷ଻,ହ − ͳቁ ∙ ଵ଴,ଽమ∙௦𝑖௡మଷ଴ቇ = ͷ͵,ͺͳ ˏ.   
 
ɉɪɨɜɟɪɢɦ ɧɚ ɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ ܮ > Ͳ,ͷ ∙  .ˎ˒ܪ
 
53,81ˏ > 0,5·54,4 ɦ. 
 
53,81ɦ > 27,2 ɦ – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ƚɥɭɛɢɧɚ ɪɚɡɦɵɜɚ – ɹɦɚ: 
˓ܪ  = ݐ − ℎʜʐ,                                                                                              (6.45) 

 

ɝɞɟ    ݐ = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ రݎܨ√ ൯ ∙ ݎܨ√ ∙ √ℎʜʐௗర ∙ ℎʜ;                                                   (6.46) 

 
 d – ɫɪɟɞɧɹɹ ɤɪɭɩɧɨɫɬɶ ɨɬɞɟɥɶɧɨɫɬɟɣ, ɩɪɢɧɢɦɚɟɬ d=1 ɦ. 

 Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 

ݐ  = (Ͳ,ͳ + Ͳ,Ͷͷ ∙ √ʹͺ,ʹʹర ൯ ∙ √ʹͺ,ʹʹ ∙ √ଽ,ଵ଼ర ∙ ʹ,ͳͷ = ʹ͵ ɦ 

 
˓ܪ  = ʹ͵ − ͻ,ͺ = ͳʹ,ʹ ˏ. 
 
 ɐɟɧɬɪ ɹɦɵ: 
 

ଵܮ  = ܮ + ௧௧௚ఈభ,                                                                                              (6.47) 

 

ɝɞɟ ߙ݃ݐଵ = ߙଶ݃ݐ√ + ଶ∙௚∙ሺ଴,ହ∙ℎː∙௖௢௦ఈ+௔−ℎʜʐሻ௏ʜమ∙௖௢௦మఈ ,                                                         (6.48) 

ଵߙ݃ݐ  = ଶ͵Ͳ݃ݐ√ + ଶ∙ଽ,଼ଵ∙ሺ଴,ହ∙ଵ଴,ହ∙௖௢௦ଷ଴+ଵଵ,ହ−ଽ,଼ሻଶସ,ସమ∙௖௢௦మଷ଴ = Ͳ,͸ͷ,    
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ଵܮ   = ͷ͵,ͺͳ + ଶଷ,଴଴,଺ହ = ͺͻ,ʹ ˏ.   
 

6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
6.5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ, ɢɦɟɸɳɢɣ ɦɢɧɢɦɚɥɶɧɭɸ 
ɲɢɪɢɧɭ ɩɨɧɢɡɭ (ɫɦ. ɪɢɫɭɧɨɤ 6.4). 

ɇɨ ɩɪɢ ɫɜɨɟɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɷɬɨɬ ɩɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ 
ɭɫɥɨɜɢɹɦ: 

1) ɨɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
 
 
 
 
 
 
 
 

 
Ɋɢɫɭɧɨɤ 6.4 – ɋɯɟɦɚ ɬɪɟɭɝɨɥɶɧɨɝɨ ɩɪɨɮɢɥɹ ɩɥɨɬɢɧɵ. 

 
Ȼɟɬɨɧ ɫɥɚɛɨ ɫɨɩɪɨɬɢɜɥɹɟɬɫɹ ɪɚɫɬɹɠɟɧɢɸ, ɜ ɧёɦ ɧɟɞɨɩɭɫɬɢɦɨ ɩɨɹɜɥɟɧɢɟ 

ɬɪɟɳɢɧ ɫ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ, ɱɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɹɜɥɟɧɢɸ ɨɩɚɫɧɨɣ ɮɢɥɶɬɪɚɰɢɢ 
ɫɨ ɜɫɟɦɢ ɜɵɬɟɤɚɸɳɢɦɢ ɩɨɫɥɟɞɫɬɜɢɹɦɢ. 

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

௡ூܤ  = ℎ√ 𝜌˄𝜌ೢሺଵ−௡ሻ+௡ሺଶ−௡ሻ−ఈభ ,                                                                            (6.49)          

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

 ℎ = ∇ʜʞʢ − ∇˒ˑˇ = ∇ʜʞʢ − ∇ˇːˑ − ͵ˏ = Ͷͻͳ − ͶͶʹ − ͵ = ͷʹˏ.  
           
ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 

ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 
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௡ூூܤ  = ఊ೙ℎ௙ቀ 𝜌˄𝜌ೢ+௡−ఈభቁ ,                                                                                        (6.50)          

 
ɝɞɟ ߛ௡ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,25; 
     f – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɟɧɢɹ ɛɟɬɨɧɚ ɩɨ ɝɪɭɧɬɭ, ɩɪɢɧɢɦɚɟɦɵɣ  ɞɥɹ ɫɤɚɥɵ 0,78. 

Ɍɨɱɤɚ ɩɟɪɟɫɟɱɟɧɢɹ ɤɪɢɜɵɯ ɨɩɪɟɞɟɥɢɬ ɢɫɤɨɦɭɸ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ 
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ. 

Ⱦɥɹ ɧɚɯɨɠɞɟɧɢɟ n ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɚɥɝɟɛɪɚɢɱɟɫɤɢɦɢ ɜɵɱɢɫɥɟɧɢɹɦɢ ɩɭɬɟɦ 
ɩɪɢɪɚɜɧɢɜɚɧɢɹ ܤ௡ூ  ɢ ܤ௡ூூ. ȼɫɟ ɪɚɫɱёɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.4, ɚ ɫɚɦ ɝɪɚɮɢɤ 
ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 6.5. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɥɭɱɚɟɦ ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ȼ=39 ɦ ɩɪɢ 
n=0,225. 

 
Ɍɚɛɥɢɰɚ 6.4 – Ɋɚɫɱɟɬ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

n B' B'' 

0,15 38,57 40,65 
0,2 38,98 39,68 
0,25 39,45 38,76 
0,3 40,00 37,88 
0,35 40,64 37,04 

0,4 41,4 36,23 

  

 
Ɋɢɫɭɧɨɤ 6.5 – Ʉ ɪɚɫɱёɬɭ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 
6.5.2 Ɋɚɡɪɟɡɤɚ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 
 
ɒɜɵ ɭɫɬɪɚɢɜɚɟɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɨɧɨɥɢɬɧɨɫɬɢ ɛɟɬɨɧɚ ɫɟɤɰɢɣ ɩɥɨɬɢɧɵ 

ɦɟɠɞɭ ɲɜɚɦɢ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ. 

38,00
38,20
38,40
38,60
38,80
39,00
39,20
39,40
39,60
39,80
40,00
40,20
40,40
40,60
40,80
41,00

0,15 0,2 0,25 0,3 0,35 0,4

B

nʦ'n

ʦ"n
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Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠ. ɫɟɤɰɢɨɧɧɵɦɢ ɲɜɚɦɢ ɜ ɛɟɬɨɧɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɧɚ ɫɤɚɥɶɧɨɦ 
ɨɫɧɨɜɚɧɢɢ ɛɵɬɶ ɧɟ ɛɨɥɟɟ 30 ɦ. ɉɨɷɬɨɦɭ ɩɪɢɧɢɦɚɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɲɜɚɦɢ 
ɪɚɜɧɵɦ 19 ɦɟɬɪɚɦ. Ɋɚɡɪɟɡ ɞɟɥɚɟɦ ɩɨ ɛɵɤɭ.  

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

 
6.5.3 Ȼɵɤɢ  

 
ɇɚ ɜɨɞɨɫɥɢɜɟ ɭɫɬɪɚɢɜɚɸɬ ɛɵɤɢ ɞɥɹ ɞɟɥɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ ɧɚ 

ɩɪɨɥɟɬɵ ɢ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɡɚɬɜɨɪɨɜ (ɫɦ. ɪɢɫɭɧɨɤ 6,6).  
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɹɦ, ɞɥɹ b=16 ɦ, ɬɨɥɳɢɧɚ ɛɵɤɚ (ɉɨ Ȼɟɪɟɡɢɧɫɤɨɦɭ) 

ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 0,12∙b ɞɨ 0,16∙b, ɥɢɛɨ ɛɨɥɶɲɟ. Ⱦɥɹ ɪɚɫɱёɬɧɨɣ 
ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɚ d=(1,92-2,56) ɦ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɛɵɤ ɪɚɡɪɟɡɧɨɣ ɩɪɢɧɢɦɚɟɦ 
ɬɨɥɳɢɧɭ ɛɵɤɚ, ɪɚɜɧɨɣ 3,0 ɦɟɬɪɚ.   

ɒɢɪɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ a = 0.5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ c=0,5 ɦ. 
Ⱦɥɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ m=1,5 ɦ. 
ɒɢɪɢɧɚ ɩɚɡɚ ɪɚɛɨɱɟɝɨ ɡɚɬɜɨɪɚ n = m/2 = (0,9 ÷ 0,6) ɦ, ɩɪɢɧɢɦɚɟɦ 0,75 ɦ. 
Ɍɨɥɳɢɧɚ ɛɵɤɚ ɦɟɠɞɭ ɩɚɡɚɦɢ do = 2 ɦ. 
Ɉɬɦɟɬɤɭ ɜɟɪɯɚ ɭɫɬɭɩɚ ɛɵɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɩɪɢɦɟɦ ɧɚ 3 ɦ ɜɵɲɟ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɨɬɦɟɬɤɢ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɢ ɪɚɜɧɨɣ 455,5 ɦ. 

 
Ɋɢɫɭɧɨɤ 6.6 – ɋɯɟɦɚ ɛɵɤɚ ɜ ɩɥɚɧɟ 

 
6.5.4 ɍɫɬɨɢ 
 

 ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɭɫɬɪɚɢɜɚɟɦ ɨɞɢɧ ɪɚɡɞɟɥɶɧɵɣ ɭɫɬɨɣ, ɤɨɬɨɪɵɣ ɨɬɞɟɥɹɟɬ 
ɜɨɞɨɫɥɢɜɧɭɸ ɩɥɨɬɢɧɭ ɨɬ ɫɬɚɧɰɢɨɧɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ. 

 
6.5.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ 
 
ȼɞɨɥɶ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɭɫɬɪɨɣɫɬɜɨ ɞɪɟɧɚɠɚ ɜ ɜɢɞɟ 

ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɤɜɚɠɢɧ, ɞɢɚɦɟɬɪɨɜ 20ɫɦ ɫ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ ɨɫɹɦɢ 2 ɦɟɬɪɚ. 
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Ɍɚɤɠɟ ɩɪɟɞɭɫɦɨɬɪɢɦ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɤɜɚɠɢɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ 
ɩɥɨɳɚɞɶɸ 600ɫɦ2, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦɟɬɪɚ.  

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ 
ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ: ܽˇ˓ = ʜ೏∙ఊ೙ூ̱ ˓.೘ = ସ଻∙ଵ,ଶହଶହ = ʹ,͵ͷ ˏ,  

 
ɝɞɟ ܪௗ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = Ͷͻͳ − ͶͶͶ = Ͷ͹ˏ; ̱ܫ ˓.௠ = ʹͷ- ɜɟɥɢɱɢɧɚ ɤɪɢɬɢɱɟɫɤɨɝɨ ɫɪɟɞɧɟɝɨ ɝɪɚɞɢɟɧɬɚ ɧɚɩɨɪɚ; ߛ௡ = ͳ,ʹͷ-ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ. 

 
6.5.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 
ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɫɦɨɬɪɨɜɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 15 ɦ ɩɨ ɜɵɫɨɬɟ. 
Ɉɞɧɭ ɢɡ ɩɪɨɞɨɥɶɧɵɯ ɝɚɥɟɪɟɣ ɫɩɪɨɟɤɬɢɪɭɟɦ ɜɵɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ 

ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɫɚɦɨɬɟɱɧɨɝɨ ɨɬɜɨɞɚ ɜɨɞɵ ɢɡ ɜɫɟɣ ɜɵɲɟɥɟɠɚɳɟɣ 
ɱɚɫɬɢ ɩɥɨɬɢɧ.  

Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɩɪɢɧɢɦɚɟɦ: ɫɦɨɬɪɨɜɚɹ- 1,2∙2 ɦ; ɛɭɪɨɜɚɹ – 3,5∙4 ɦ. 
 
6.6 ɗɥɟɦɟɧɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɩɥɨɬɢɧɵ 

 
 ȼ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ, ɫɬɨɹɳɟɣ ɧɚ ɫɤɚɥɟ, ɭɫɬɪɚɢɜɚɟɦ ɰɟɦɟɧɬɚɰɢɨɧɧɭɸ 
ɡɚɜɟɫɭ ɢ ɜɟɪɬɢɤɚɥɶɧɵɣ ɞɪɟɧɚɠ. 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɞɨ ɨɫɢ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
 ݈ଵ = ሺͲ,Ͳͷ ÷ Ͳ,ͳሻ ∙           (6.51)                                                                                            ,ܤ
 
Ƚɞɟ ܤ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
 ɉɪɢɧɢɦɚɟɦ: 
 
 ݈ଵ = Ͳ,Ͳͻ ∙ ͵ͻ = ͵,ͷͳ ˏ.                                                                                                  

 
Ƚɥɭɛɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 

 
 ℎˊ˃˅ = ሺͲ,ͷ ÷ Ͳ,ͺሻ ∙           (6.52)                                                                                         ,ܪ

 
ɝɞɟ ܪ = ∇ʜʞʢ − ∇ʜʐ݉𝑖݊ = Ͷͻͳ − ͶͶͶ = Ͷ͹ ˏ; ∇ʜʐ݉𝑖݊-Ɉɬɦɟɬɤɚ ɜ ɇȻ ɩɪɢ Q=Qɜɯɤ. 

 
 ɉɪɢɧɢɦɚɟɦ: 
 
 ℎˊ˃˅ = Ͳ,ͷ ∙ Ͷ͹ = ʹ͵,ͷ ˏ. 
 
 Ƚɥɭɛɢɧɚ ɞɪɟɧɚɠɚ: 
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 ℎˇ˓ = ሺͲ,ͷ ÷ Ͳ,͹ሻ ∙ ℎˊ˃˅.                                                                                        (6.53)          
 
 ɉɪɢɧɢɦɚɟɦ ℎˇ˓ = Ͳ,ͷ ∙ ʹ͵,ͷ = ͳͳ,͹ͷ ˏ.       

 
Ⱦɢɚɦɟɬɪ ɫɤɜɚɠɢɧ ɞɥɹ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ 0,2 ɦ. ɫ ɲɚɝɨɦ 2ɦ. 
Ɍɨɥɳɢɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɨɣ ɡɚɜɟɫɵ: 
˅˃ˊߜ  = ∆ு∙ఊ௃ˍ˓ ,                                                                                                             (6.54)          

 
ɝɞɟ ∆ܪ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ, ∆ܪ = ͳͺ,ͺ ˏ (ɢɫɯɨɞɹ ɢɡ ɩɭɧɤɬɚ 6.1.5); 

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

˅˃ˊߜ  = ଵ଼,଼∙ଵ,ଶହଵହ = ͳ,ͷ͹ ˏ.    
 
 Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɰɟɦɟɧɬɧɨɣ ɡɚɜɟɫɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɩɪɢɧɢɦɚɟɦ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
 

 ݈ଶ > ͷ ˏ ˋ ݈ଶ > ఋˊ˃˅ଶ ; 

  ݈ଶ = ଵ,ହ଻ଶ = Ͳ,͹ͺ ˏ;  
 
ɉɪɢɧɢɦɚɸ ݈ଶ = ͷ ˏ. 
 
6.7 ɋɬɚɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɩɥɨɬɢɧɵ 
 
6.7.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
   
Ɋɚɫɱёɬɵ ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 

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

6.7.2 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 
ɉɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɟɧɚ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad: 
 ܵ˒ˎ = ͳͳ͵͵,Ͷ ˏଶ , ܵ˄ = ͳͷͲͲ,ͳ ˏଶ. 
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ȼɟɫ ɨɞɧɨɝɨ ɩɨɝɨɧɧɨɝɨ ɦɟɬɪɚ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ:  

ˎ˒ܩ   = ௌ˒ˎ∙௕∙௚∙ఘ˄௕+ఋ˄ = ଵଵଷଷ,ସ∙ଵ଺∙ଽ,଼ଵ∙ଶସ଴଴ଵ଺+ଷ = ʹʹͶ͸͵,Ͷͷ ˍʜ/ˏ.                              (6.55)          

ȼɟɫ ɛɵɤɚ ɢ ɬɨɱɤɭ ɟɝɨ ɩɪɢɥɨɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɚɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ: 
˄ܩ  = ௌ˄∙ఋ˄∙ఘ˄∙௚௕+ఋ˄ = ଵହ଴଴,ଵ∙ଷ∙ଶସ଴଴∙ଽ,଼ଵଵ଺+ଷ = ͷͷ͹͸,ʹͳ ˍʜ/ˏ.                                      (6.56)          

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ: 
 ܳˊ ≈ Ͳ,Ͳͷͷ ∙ ݂√݂ ∙ ݃ ,                                                                                         (6.57)          

 
ɝɞɟ ݂ – ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 

 ݂ = ሺߘʣʞʢ − ʒʑߘ + Ͳ,ͷሻ ∙ ܾ = ሺͶͻʹ − Ͷͺʹ + Ͳ,ͷሻ ∙ ͳ͸ = ͳ͸ͺ ˏଶ.       (6.58)          
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ: 
 ܳˊ = Ͳ,Ͳͷͷ ∙ ͳ͸ͺ√ͳ͸ͺ ∙ ͻ,ͺͳ = ͳͳ͹Ͷ,ͺͻ ˍʜ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɬɫɹ ɤ 1 ɩ.ɦ: 
˕˃ˊܩ  = ொɡ௕+ఋ˄ = ଵଵ଻ସ,଼ଽଵ଺+ଷ = ͸ͳ,ͺͶ ɤɇ/ɦ.                                                                (6.59)         

 
6.7.3 ɋɢɥɚ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ 
 
ɗɩɸɪɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɩɪɢɧɢɦɚɟɦ ɩɨ ɬɪɟɭɝɨɥɶɧɢɤɭ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 

ɫ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ:  
  ܶ˅ = ௚∙ுమ˅∙ఘ˅ଶ = ଽ,଼ଵ∙ହଶమ∙ଵ଴଴଴ଶ = ͳ͵ʹ͸͵,ͳʹ ˍʜ/ˏ.                                             (6.60)          

 
ɝɞɟ Hɜ

2 =∇ɇɉɍ-∇ɩɨɞɨɲɜɵ = 491-439=52 ɦ 
 

ɫ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 ܶː = ௚∙ுమː∗ఘ˅ଶ = ଽ,଼ଵ∙ହమ∙ଵ଴଴଴ଶ = ͳʹʹ,͸͵ ˍʜ/ˏ.                                                     (6.61)          

 
ɝɞɟ Hɜ

2 =∇ɍɇȻmin-∇ɉɨɞɨɲɜɵ = 444-439=5 ɦ. 
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6.7.4 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 
ɗɩɸɪɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɜɢɞɟ ɩɪɹɦɨɭɝɨɥɶɧɢɤɚ ɨɬ 

ɦɢɧɢɦɚɥɶɧɨɝɨ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ 
ɫɥɭɱɚɹ. 

ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ: 
 ܹ˅ ˊ = 𝜌௪ ∙ ݃ ∙ ܤ ∙ ሺ∇ʜʐ௠𝑖௡ − ∇˒ˑˇሻ =  = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ͻ ∙ ሺͶͶͶ − Ͷ͵ͻሻ = ͳͻͳʹ,ͻͷ ˍʜˏ.   (6.62) 

 
6.7.5 ȼɨɥɧɨɜɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ: 

 ܹ˅ ˑˎː = Ͳ,ͷ ∙ 𝜌˅ ∙ ݃ ∙ ℎଵ% ቀఒ̅గ + ℎబଶ ቁ = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͺ͸ ∙ ቀ଻,ଷହଷ,ଵସ + ଴,ଷଶଶ ቁ == ͳͲ,ͷͶ ˍʜ,                                         
(6.63) 

ɝɞɟ ℎ଴ ɩɨ ɮɨɪɦɭɥɟ: 
 ℎ଴ = గℎభ%మఒ̅ = ଷ,ଵସ∙଴,଼଺మ଻,ଷହ = Ͳ,͵ʹˏ.                                                                         (6.64)          

 
Ʌɢɧɢɹ ɞɟɣɫɬɜɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɣ ܹ˅ ˑˎː ɧɚɯɨɞɢɬɫɹ ɧɢɠɟ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɭɪɨɜɧɹ ɩɨɤɨɹ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɧɚ ɜɟɥɢɱɢɧɭ:  
 ˖˔ = ఒ̅ଶగ − ଷ଼ ℎଵ% = ଻,ଷହଶ∙ଷ,ଵସ − ଷ଼ ∙ Ͳ,ͺ͸ = Ͳ,ͺͷ ˏ.                                              (6.65)          

 
6.7.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱёɬɵ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɱёɬ ɞɥɹ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ  

ɞɥɹ ɫɥɭɱɚɹ, ɤɨɝɞɚ ɭɪɨɜɟɧɶ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɨɪɦɚɥɶɧɨɦɭ 
ɩɨɞɩɨɪɧɨɦɭ ɭɪɨɜɧɸ, ɚ ɭɪɨɜɟɧɶ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɢɧɢɦɚɥɶɧɨɦɭ, 
ɤɨɬɨɪɵɣ ɜɨɡɦɨɠɟɧ ɩɪɢ ɩɪɨɩɭɫɤɟ ɪɚɫɯɨɞɚ ɧɚ ɜɨɞɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɧɭɠɞɵ. ɗɩɸɪɚ 
ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.7 
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Ɋɢɫɭɧɨɤ 6.7 – ɗɩɸɪɚ ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɨɝɨ ɧɚɩɨɪɚ ɩɨ ɩɨɞɨɲɜɟ ɩɥɨɬɢɧɵ 

Ⱦɥɹ ɩɟɪɜɨɝɨ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɣ: 
ௗܪ  = ∇ʜʞʢ − ∇ʜʐ௠𝑖௡ = Ͷͻͳ − ͶͶͶ = Ͷ͹ ˏ,                                             (6.66) 
௔௦ܪ                            = Ͳ,Ͷ ∙ ௗܪ = Ͳ,Ͷ ∙ Ͷ͹ = ͳͺ,ͺ ˏ,                                                              (6.67) 
ௗ௥ܪ  = Ͳ,ʹ ∙ ௗܪ = Ͳ,ʹ ∙ Ͷ͹ = ͻ,Ͷ ˏ.                          (6.68) 
 
ɉɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɫɭɦɦɚ 

ɩɥɨɳɚɞɟɣ ɨɬɞɟɥɶɧɵɯ ɟё ɭɱɚɫɬɤɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɢɡ ɫɟɛɹ ɩɪɹɦɨɭɝɨɥɶɧɵɟ 
ɬɪɚɩɟɰɢɢ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɬɪɟɭɝɨɥɶɧɢɤ, ɢɥɢ ɫ ɩɨɦɨɳɶɸ AutoCAD. 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 ˗ܹ = 𝜌௪ ∙ ݃ ∙ ܵ˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͵ʹͻ,ʹͺ = ͵ʹ͵Ͳ,ʹͶ ˍʜ                          (6.69) 
 
6.7.7 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 
Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ʟː = ːߛ ∙ ℎː ∙ ଶ(Ͷͷ݃ݐ − 𝜑ː ʹ⁄ ൯ = ͳͲ ∙ ͸ ∙ ଶ(Ͷͷ݃ݐ − ʹͲ ʹ⁄ ൯ = ʹͻ,Ͷ ˍʞ˃, 
 

ɝɞɟ ːߛ -ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ, ːߛ = ͳͲ ˍʜ/ˏଷ, 
hɧ -ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, hɧ=6ɦ, 𝜑ː –ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ, 𝜑ː = ʹͲ°. 

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ: 
ːܧ  = ሺ˓ːℎːሻ ʹ⁄ = ሺʹͻ,Ͷ ∙ ͸ሻ ʹ = ͺͺ,ͳ ˍʜ.⁄             (6.70) 
 
Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
ȼ ɬɨɱɤɟ ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɹ ɧɚɧɨɫɨɜ ɢ ɜɟɪɯɧɟɝɨ ɫɥɨɹ ɝɪɭɧɬɚ: 
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ܲˆ˓′ = ːߛ ∙ ℎː ∙ gଶ(Ͷͷˑݐ − 𝜑ˆ˓ ʹ⁄ ൯ − ʹ ∙ ܿ ∙ Ͷͷˑ)݃ݐ − 𝜑ˆ˓ ʹ⁄ ൯ =  = ͳͲ ∙ ͸ ∙ gଶሺͶͷˑݐ − ͵ͺˑ ʹ⁄ ሻ − ʹ ∙ ͳͲͲ ∙ ሺͶͷˑ݃ݐ − ͵ͺˑ ʹ⁄ ሻ = −ͺ͵,ʹ ˍʞ˃,  
 

ɝɞɟ 𝜑ˆ˓ = ͵ͺ°-ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ. 
ȼ ɬɨɱɤɟ ɧɚ ɧɢɠɧɟɣ ɝɪɚɧɢɰɟ ɫɥɨɹ ɝɪɭɧɬɚ ɬɨɥɳɢɧɨɣ hɝɪ: 
 ℎˆ˓ = ∇ˇː˃ − ∇˒ˑˇˑ˛˅˞ = ͹ͷͺ − ͹ͷ͵,ͻ͸ = Ͷ,ͲͶ,  
 ʟˆ˓′′ = (ːߛ ∙ ℎː + ߛ˅ ˊ˅.ˆ˓. ∙ ℎˆ˓൯ ∙ gଶݐ ቀͶͷ − 𝜑ˆ˓ʹ ቁ − ʹ ∙ ܿ ∙ ሺቀͶͷ݃ݐ − 𝜑ˆ˓ʹ ቁ = = ሺͳͲ ∙ ͸ + ͳ͸,ͺ ∙ ͵ሻ ∙ gଶݐ (Ͷͷ − ͵ͺˑʹ ) − ʹ ∙ ͳͲͲ ∙ ݃ݐ (Ͷͷ − ͵ͺˑʹ ) = −͹ͳ,ʹ͸ ˍʞ˃, 

ɝɞɟ ˅ߛ ˊ˅.ˆ˓. – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɡɜɟɲɟɧɧɨɝɨ ɝɪɭɧɬɚ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ߛ˅  ˊ˅.ˆ˓ = ߛ̂ ˓ − ሺͳ − ݊଴ሻ ∙ ߛ˅ = ʹͷ − ሺͳ − Ͳ,ͳͺሻ ∙ ͳͲ = ͳ͸,ͺ ˍʜ/ˏଷ,  
 

ɝɞɟ ̂ߛ ˓ = ʹͷ ˍʜ/ˏଷ-ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɚ, ݊଴ = Ͳ,ͳͺ- ɩɨɪɢɫɬɨɫɬɶ ɝɪɭɧɬɚ, ˅ߛ = ͳͲ ˍʜ/ˏଷ- ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ. 
ɇɚɣɞɟɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɟɟ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɧɚ 1 ɩ.ɦ. ɞɥɢɧɵ 

ɩɥɨɬɢɧɵ: 
 E˃ˍ˕ = Pˆ˓′+Pˆ˓′′ଶ ∙ hˆ˓ = −଼ଷ,ଶ−଻ଵ,ଶ଺ଶ ∙ ͵ = −ʹ͵ͳ,͹Ͷ ˍʜ.   
 
Ɍɚɤ ɤɚɤ ɝɪɭɧɬ ɧɟ ɦɨɠɟɬ ɫɜɨɢɦ ɭɫɢɥɢɟɦ ɪɚɫɬɹɝɢɜɚɬɶ ɩɥɨɬɢɧɭ, ɜ ɞɚɥɶɧɟɣɲɢɯ 

ɪɚɫɱёɬɚɯ ɧɟ ɭɱɢɬɵɜɚɟɦ Eɚɤɬ.ɧɚɝɪɭɡɤɚ. 
  
6.8 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

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

ȼɫɟ ɧɚɩɪɹɠɟɧɢɹ ɫɱɢɬɚɟɦ ɨɬɧɨɫɢɬɟɥɶɧɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨɞɨɲɜɵ. 
ɂɫɯɨɞɹ ɢɡ ɩɪɚɤɬɢɱɟɫɤɢɯ ɫɨɨɛɪɚɠɟɧɢɣ, ɜ ɪɚɫɱёɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ 

ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɫɨ ɡɧɚɤɨɦ «–», ɪɚɫɬɹɝɢɜɚɸɳɢɟ – ɫɨ ɡɧɚɤɨɦ «+»  
Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱёɬɚ ɫɨɫɬɚɜɢɦ ɬɚɛɥɢɰɭ 6.5, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɦ ɜɫɟ 

ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ [6]. 
 

Ɍɚɛɥɢɰɚ 6.5 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɝɪɭɡɤɚ  Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 
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 ɇɚɩɪɚɜɥɟɧɢɟ 
ɫɢɥɵ 

ɫɢɥɚ, ɤɇ ɩɥɟɱɨ, ɦ ɦɨɦɟɧɬ, ɤɇɦ 

Ɍɜ 1  13263,1 17,3 229894,1 

Ɍɧ 1  122,63 -1,67 -204,4 

Gɛ 0,95  5297,40 -7,56 -40048,3 

Gɩɥ 0,95  21340,28 -4,95 -105634,4 

Wɜɡɜ 1  1912,95 0 0,0 

Wɮ 1  3230,24 7,1 22934,7 

Eɧ 1,2  105,76 5,17 546,8 

Wɜɨɥɧ 1  10,54 51,16 539,3 

Qɡ 1  61,84 -17,5 -1082,1 

   ∑=31842,71  ∑Ɇ=106945,6 
Ɋɚɫɱёɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ 

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

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௨௬ = − ே஻ + ଺∙∑ ெ஻మ = − ଶଵହହ଺,ଷଷଽ + ଺∙ͳͲ͸ͻͶͷ,͸ଷଽమ = −ͳ͵Ͳ,ͻ ˍʞ˃ ,          (6.71)          

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

ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௫௨ = 𝜎௬௨ ∙ ݉௨ଶ − ௪ߛ ∙ ௗ௨ܪ ∙ ሺͳ − ݉௨ଶሻ = −ͳ͵Ͳ,ͻ ∙ Ͳ − ͳͲ ∙ ͷ͸,ͲͶ ∙ ሺͳ − Ͳሻ =  = −ͷʹͲ ˍʞ˃ ,    (6.72) 

 
ɝɞɟ ߛ௪ = ͳͲ ɤɇ/ɦ3 – ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; ܪௗ௨ = ∇ʜʞʢ − ∇˒ˑˇˑ˛˅˞ = Ͷͻͳ − Ͷ͵ͻ = ͷʹ ˏ–ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ; ݉௨ = ctan  ଵ – ɭɝɨɥ ɦɟɠɞɭ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. Ɍɚɤ ɤɚɤ ɭߙ ଵ, ɝɞɟߙ
ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɧɚɩɨɪɧɚɹ ɝɪɚɧɶ ɜɟɪɬɢɤɚɥɶɧɚ, ɬɨ ctan ଵߙ = Ͳ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௨ = ௪ߛ) ∙ ௗ௨ܪ + 𝜎௬௨൯ ∙ ݉௨ = Ͳ.                                     (6.73)          

 
Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଵ௨ = 𝜎௬௨ ∙ ሺͳ + ݉௨ଶሻ + ௪ߛ ∙ ௗ௨ܪ ∙ ݉௨ଶ = −ͳͶͲ,ͺ ∙ ሺͳ + Ͳሻ + ͳͲ ∙ ͷʹ ∙ Ͳ = = −ͳ͵Ͳ,ͺͷ ˍʞ˃.                                                                                                (6.74) 
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Ƚɥɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௨ = ௪ߛ− ∙ ௗ௨ܪ = −ͳͲ ∙ ͷʹ = −ͷʹͲ ˍʜ/ˏଶ.                                       (6.75) 
 
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ ɚɧɚɥɨɝɢɱɧɨ. 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜎௬௧ = − ே஻ − ଺∙∑ ெ஻మ = − ʹͳͷͷ͸,͵͵ͻ − ͸∙ଵ଴଺ଽସହ,଺͵ͻʹ = −ͻ͹Ͷ,͸ ˍʜ/ˏଶ.  (6.76) 

 
ɇɨɪɦɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 
 𝜎௫௧ = 𝜎௬௧ ∙ ݉௧ଶ − ௪ߛ ∙ ௗ௧ܪ ∙ ሺͳ − ݉௧ଶሻ = −ͻ͹Ͷ,͸ ∙ Ͳ,͹ͷଶ − ͳͲ ∙ ͷ ∙ ሺͳ − Ͳ,͹ͷଶሻ =  = −ͷ͹Ͳ,ͳ ˍʜ/ˏଶ,  (6.77) 
 

ɝɞɟ ݉௧ = ctan ଶߙ ଶ, ɝɞɟߙ = ͷ͵º – ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɝɨɪɢɡɨɧɬɚɥɶɸ.  ܪௗ௧ = ∇ʢʜʐ௠𝑖௡ − ∇˒ˑˇˑ˛˅˞ = ͶͶͶ − Ͷ͵ͻ = ͷ ˏ  – ɧɚɩɨɪ ɧɚɞ ɪɚɫɱёɬɧɵɦ 
ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 

Ʉɚɫɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ: 
 𝜏௫௬௧ = ௪ߛ)− ∙ ௧ௗܪ + 𝜎௧௬൯ ∙ ݉௧ = −ሺͳͲ ∙ ͷ − ͻ͹Ͷ,͸ሻ ∙ Ͳ,͹ͷ =  = ͸ͻ͵,Ͷͷ ˍʜ/ˏଶ;  (6.78) 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɟ: 
 𝜎ଷ௧ = 𝜎௬௧ ∙ ሺͳ + ݉௧ଶሻ + ௪ߛ ∙ ௧ௗܪ ∙ ݉௧ଶ = −ͻ͹Ͷ,͸ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͳͲ ∙  ∙ ͷ ∙ Ͳ,͹ͷଶ = −ͳͶͻͶ,͹ ˍʜ/ˏଶ,  (6.79) 

 𝜎ଵ௧ = ௪ߛ− ∙ ௗ௧ܪ = −ͳͲ ∙ ͷ = −ͷͲ ˍʜ/ˏଶ. (6.80) 
 
Ⱦɥɹ ɧɚɝɥɹɞɧɨɫɬɢ ɜɫɟ ɪɚɫɱёɬɵ ɫɜɟɞёɦ ɜ ɬɚɛɥɢɰɭ 6.6. 
 

Ɍɚɛɥɢɰɚ 6.6 – ɇɚɩɪɹɠɟɧɢɹ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɩɥɨɬɢɧɟ 
Ƚɪɚɧɶ ɇɚɩɪɹɠɟɧɢɟ Ɂɧɚɱɟɧɢɟ, ɤɉɚ 

ȼɟɪɯɨɜɚɹ 

𝜎௨௬ −ͳ͵Ͳ,ͺͷ 𝜎௫௨ −ͷʹͲ 𝜏௫௬௨  0 𝜎ଵ௨ −ͳ͵Ͳ,ͺͷ 𝜎ଷ௨ −ͷʹͲ 

ɇɢɡɨɜɚɹ 

𝜎௬௧ −ͻ͹Ͷ,͸ 𝜎௫௧ −ͷ͹Ͳ,ͳ 𝜏௫௬௧  ͸ͻ͵,Ͷͷ 𝜎ଵ௧ −ͷͲ 
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𝜎ଷ௧ −ͳͶͻͶ,͸ͻ 
 

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

 
1. ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
௡ߛ   ∙ ௟௖ߛ ∙ |𝜎ଷ| ൑ ௖ௗߛ ∙ ܴ௕ ,              (6.81)          

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

 ܴ௕ ൒ ଵ,ଶହ∙ଵ∙ଵସଽସ,଻ଵ = ͳͺ͸ͺ,Ͷ ˍʜ/ˏଶ.                                                                 (6.82)           

 
ɂɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɦ ɛɟɬɨɧ ɤɥɚɫɫɚ ȼ=5 ɫ 

ɪɚɫɱёɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ  ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, 
 ʹͺͲͲ ˍʜ/ˏଶ  ൒ ͳͻͳͶ,͵ ˍʜ/ˏଶ. 

 
2. ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ 

ɧɚɩɪɹɠɟɧɢɣ: 
 𝜎′௬ < Ͳ ,                                                  

 −ͳ͵Ͳ,ͺͷ ˍʜ/ˏଶ < Ͳ.- ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɟɧɨ. 
 
3. ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |𝜎௬௨| ൒ Ͳ,ʹͷ ∙ ௪ߛ ∙   ;ௗ௨ܪ
 ͳ͵Ͳ,ͺͷ ˍʜˏଶ ൒ Ͳ,ʹͷ ∙ ͳͲ ∙ ሺͶͻͳ − Ͷ͵ͻሻ; 
 ͳͶͳ,ͺ ˍʜ/ˏଶ ൒ ͳ͵Ͳ ˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦɢ 

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

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

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

  ோ∙ఊ೎೏ி∙ఊ೗೎ ൒ ௡ߛ ,                                                                                                            (6.83)            

 

ɝɞɟ ܴ = ɩɥܩ) + Ȼܩ − ɜܹɡɜ − ɮܹ + ܳɡ + ܹɧ൯ ∙ tan 𝜑 + ܿ ∙ 𝜔 = ሺʹʹͶ͸͵,ͷ +ͷͷ͹͸,ʹͳ − ͳͻͳʹ,ͻͷ − ͵ʹ͵Ͳ,ʹ + ͳͳ͹Ͷ,ͺͻ + Ͳሻ ∙ Ͳ,͹ͳ + ͳͲͲ ∙ ͵ͻ =ͳͻʹͲͷ ˍʜ/ˏ,  
 
ɝɞɟ ݊ܽݐ𝜑 = Ͳ,͹ͳ– ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɞɥɹ ɫɤɚɥɵ ɜ ɨɫɧɨɜɚɧɢɢ (ɩɟɫɱɚɧɢɤ); 

 ܿ = ͳͲͲ ɤɇ/ɦଶ– ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɩɟɫɱɚɧɢɤɚ; 
 𝜔 = ɩܤ ∙ ͳ = ͵ͻ ɦଶ – ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ, 

ɩɪɢ ɪɚɫɱёɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ. 
ܨ  = ɜܶ − ɧܶ + ɜܹɨɥ + ɧܧ = ͳ͵ʹ͸͵,ͳʹ − ͳʹʹ,͸ + ͳͲ,ͷͶ = ͳ͵ʹͷ͸,ͺ ɤɇ/ɦ.   (6.84)           
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ: 
 ͳ͵ʹͷ͸,ͺ ൒ ͳ,ʹͷ, 

 ͳ,͵͸͸ ൒ ͳ,ʹͷ  – ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ.  
 
ɉɨ ɩɪɨɜɟɞёɧɧɵɦ ɩɪɨɜɟɪɤɚɦ ɦɨɠɟɦ ɭɬɜɟɪɠɞɚɬɶ, ɱɬɨ ɜɵɛɪɚɧɧɵɣ ɩɪɨɮɢɥɶ 

ɩɥɨɬɢɧɵ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ ɢ ɧɚɞёɠɧɨɫɬɢ ɩɪɢ ɨɫɧɨɜɧɨɦ 
ɫɨɱɟɬɚɧɢɢ ɧɚɝɪɭɡɨɤ. Ⱥ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɱɧɵɦ. Ɂɚɩɚɫ ɩɨ ɧɚɞёɠɧɨɫɬɢ 
ɩɥɨɬɢɧɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɟё ɭɫɬɨɣɱɢɜɨɫɬɶ. 
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7 Ɉɯɪɚɧɚ ɬɪɭɞɚ, ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ, ɨɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 
 
7.1 ɍɫɬɪɨɣɫɬɜɨ ɨɯɪɚɧɵ ɬɪɭɞɚ 
 
Ɉɫɧɨɜɧɨɣ ɰɟɥɶɸ ɜɧɟɞɪɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɵɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ; ɭɫɥɨɜɢɣ, ɩɪɢ 
ɤɨɬɨɪɵɯ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɭɫɬɪɚɧɟɧɢɟ ɤɚɤɢɯ-ɥɢɛɨ 
ɧɚɪɭɲɟɧɢɣ ɧɨɪɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɧɨ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 

ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɨ ɜɤɥɸɱɚɬɶ ɜ ɫɟɛɹ ɮɭɧɤɰɢɢ ɩɨ ɩɨɞɝɨɬɨɜɤɟ, 
ɩɪɢɧɹɬɢɸ ɢ ɪɟɚɥɢɡɚɰɢɢ ɭɩɪɚɜɥɟɧɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɫɭɳɟɫɬɜɥɟɧɢɸ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ, ɬɟɯɧɢɱɟɫɤɢɯ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ, ɥɟɱɟɛɧɨ- 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɦɟɞɢɰɢɧɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɫɨɯɪɚɧɟɧɢɟ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɡɞɨɪɨɜɶɹ ɢ ɠɢɡɧɢ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɩɪɨɰɟɫɫɟ ɬɪɭɞɚ. 

Ɉɬɜɟɬɫɬɜɟɧɧɵɦɢ ɡɚ ɜɧɟɞɪɟɧɢɟ ɢ ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɹɜɥɹɸɬɫɹ ɪɭɤɨɜɨɞɢɬɟɥɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ 
ɭɩɪɚɜɥɟɧɢɹ. ɂɫɩɨɥɧɟɧɢɟ ɩɪɚɜɢɥ ɨɛɹɡɚɬɟɥɶɧɨ ɞɥɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɚ ɬɚɤɠɟ ɞɥɹ 
ɪɚɛɨɬɨɞɚɬɟɥɟɣ, ɜ ɜɟɞɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɹɬɫɹ ɧɚɡɜɚɧɧɵɟ ɪɚɛɨɬɧɢɤɢ. 

Ⱦɥɹ ɜɵɩɨɥɧɟɧɢɹ ɨ ɨɛɟɫɩɟɱɟɧɢɹ ɩɪɚɜɢɥ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ 
ɫɥɟɞɭɸɳɟɟ: 

1. Ɏɭɧɤɰɢɢ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɨɩɢɫɚɧɵ ɜ 
ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ ɞɥɹ ɤɚɠɞɨɝɨ ɪɚɛɨɬɧɢɤɚ ɧɚ ɜɫɟɯ ɫɬɭɩɟɧɹɯ 
ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ 
ɨɡɧɚɤɨɦɥɟɧɵ ɫ ɫɨɞɟɪɠɚɧɢɟɦ ɞɨɥɠɧɨɫɬɧɵɯ ɢɧɫɬɪɭɤɰɢɣ, ɢɧɫɬɪɭɤɰɢɣ ɩɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɞɨɥɠɧɨɫɬɧɵɟ ɢɧɫɬɪɭɤɰɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɞɚɧɵ 
ɩɟɪɫɨɧɚɥɭ ɧɚ ɪɭɤɢ; 

2. Ⱦɥɹ ɭɥɭɱɲɟɧɢɹ ɭɫɥɨɜɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɫɧɢɠɟɧɢɹ 
ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɪɢɫɤɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɟɪɟɱɟɧɶ ɬɢɩɨɜɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɭɬɜɟɪɠɞɟɧ ɩɪɢɤɚɡɨɦ 
Ɇɢɧɡɞɪɚɜɫɨɰɪɚɡɜɢɬɢɹ Ɋɨɫɫɢɢ ɨɬ 1 ɦɚɪɬɚ 2012 ɝ. № 181ɧ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɷɬɨɝɨ 
ɩɟɪɟɱɧɹ ɪɚɛɨɬɨɞɚɬɟɥɶ ɫɨɫɬɚɜɥɹɟɬ ɫɜɨɣ ɩɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɭɥɭɱɲɟɧɢɸ 
ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɹɜɥɹɬɶɫɹ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɤɨɥɥɟɤɬɢɜɧɨɦɭ 
ɞɨɝɨɜɨɪɭ, ɡɚɤɥɸɱɟɧɧɨɦɭ ɦɟɠɞɭ ɪɚɛɨɬɧɢɤɨɦ ɢ ɪɚɛɨɬɨɞɚɬɟɥɟɦ. 

3. Ɉɛɭɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɦɟɬɨɞɚɦ ɢ ɩɪɢɟɦɚɦ ɛɟɡɨɩɚɫɧɨɝɨ ɩɪɨɜɟɞɟɧɢɹ 
ɪɚɛɨɬ. Ɉɛɭɱɟɧɢɸ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɩɨɞɥɟɠɚɬ ɜɫɟ ɪɚɛɨɬɧɢɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. Ɉɛɭɱɟɧɢɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɩɪɨɜɨɞɢɬɫɹ ɫ ɨɬɪɵɜɨɦ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɥɢɛɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɫɚɦɨɣ 
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ɨɪɝɚɧɢɡɚɰɢɢ, ɥɢɛɨ ɜ ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɦ ɭɱɪɟɠɞɟɧɢɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɝɨ 
ɨɛɪɚɡɨɜɚɧɢɹ, ɭɱɟɛɧɨɦ ɰɟɧɬɪɟ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɥɸɛɨɣ ɞɪɭɝɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɨɫɭɳɟɫɬɜɥɹɸɳɟɣ ɨɛɪɚɡɨɜɚɬɟɥɶɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ. ɉɨ ɨɤɨɧɱɚɧɢɢ ɨɛɭɱɟɧɢɹ 
ɩɪɨɜɨɞɢɬɫɹ ɩɪɨɜɟɪɤɚ ɡɧɚɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɤɨɬɨɪɨɣ 
ɜ ɨɪɝɚɧɢɡɚɰɢɹɯ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɨɡɞɚɟɬɫɹ ɤɨɦɢɫɫɢɹ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 
ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ ɫɨɫɬɚɜɟ ɧɟ ɦɟɧɟɟ ɬɪɟɯ ɱɟɥɨɜɟɤ, ɩɪɨɲɟɞɲɢɯ ɨɛɭɱɟɧɢɟ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɨ ɩɪɨɝɪɚɦɦɟ ɞɥɹ ɱɥɟɧɨɜ ɤɨɦɢɫɫɢɣ ɩɨ ɩɪɨɜɟɪɤɟ ɡɧɚɧɢɣ 
ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

4. Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɩɚɝɚɧɞɭ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɢ ɩɟɪɟɞɨɜɨɝɨ ɨɩɵɬɚ 
ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɫɪɟɞɢ ɩɟɪɫɨɧɚɥɚ. Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɩɚɝɚɧɞɵ ɨɯɪɚɧɵ ɬɪɭɞɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɮɨɪɦɵ, ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ. Ɏɨɪɦɚɦɢ ɩɪɨɩɚɝɚɧɞɵ 
ɨɯɪɚɧɵ ɬɪɭɞɚ ɹɜɥɹɸɬɫɹ ɤɨɧɮɟɪɟɧɰɢɢ, ɫɨɜɟɳɚɧɢɹ, ɫɟɦɢɧɚɪɵ, ɲɤɨɥɵ ɩɟɪɟɞɨɜɨɝɨ 
ɨɩɵɬɚ, ɜɵɫɬɚɜɤɢ, ɤɢɧɨɞɧɢ ɢ ɬ. ɩ. ɉɪɚɜɢɥɶɧɨ ɨɪɝɚɧɢɡɨɜɚɧɧɚɹ ɩɪɨɩɚɝɚɧɞɚ ɨɯɪɚɧɵ 
ɬɪɭɞɚ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɧɚɩɨɦɢɧɚɬɶ ɪɚɛɨɬɧɢɤɚɦ ɨ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɢ 
ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɚɯ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ, ɨ ɬɨɦ, ɤɚɤ ɫɥɟɞɭɟɬ ɜɟɫɬɢ 
ɫɟɛɹ, ɱɬɨɛɵ ɩɪɟɞɭɩɪɟɞɢɬɶ ɧɟɫɱɚɫɬɧɵɣ ɫɥɭɱɚɣ. ɇɚ Ƚɗɋ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧ 
ɤɚɛɢɧɟɬ ɢɥɢ ɭɝɨɥɨɤ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɞɢɞɚɤɬɢɱɟɫɤɢɦɢ ɢ 
ɢɥɥɸɫɬɪɚɬɢɜɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ ɩɨ ɬɟɦɚɬɢɤɟ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɛɟɡɨɩɚɫɧɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

5. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɞɥɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ ɛɟɡɨɩɚɫɧɨɫɬɶ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɗɬɨ ɪɟɲɚɟɬɫɹ ɩɭɬɟɦ: ɩɪɨɜɟɞɟɧɢɹ 
ɫɟɪɬɢɮɢɤɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɛɴɟɤɬɨɜ, ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɢ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɫɪɟɞɫɬɜ ɡɚɳɢɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ; ɨɛɟɫɩɟɱɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 
ɫɨɨɪɭɠɟɧɢɣ, ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ, 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɪɟɦɨɧɬɟ, ɢɡɥɨɠɟɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɋɇɢɉ, ɩɪɚɜɢɥɚɯ ɢ ɢɧɫɬɪɭɤɰɢɹɯ; ɢ ɬ.ɞ. 

6. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɟɦɨɧɬɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

7. ɉɪɢɜɨɞɢɬɶ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫ ɧɨɪɦɚɦɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɪɚɛɨɬɚɸɳɢɯ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ ɭɫɬɪɨɣɫɬɜɚɦɢ; ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɬɢɯ 
ɩɨɦɟɳɟɧɢɣ ɢ ɭɫɬɪɨɣɫɬɜ ɫɨɝɥɚɫɧɨ ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ; 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ (ɩɪɢ ɩɨɫɬɭɩɥɟɧɢɢ ɧɚ ɪɚɛɨɬɭ) ɢ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɦɟɞɢɰɢɧɫɤɢɟ 
ɨɫɦɨɬɪɵ ɪɚɛɨɬɧɢɤɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ; ɩɪɨɜɟɞɟɧɢɟ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɪɟɚɛɢɥɢɬɚɰɢɢ 
ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. 

8. ɋɨɡɞɚɧɢɟ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
ɨɩɬɢɦɚɥɶɧɵɣ ɪɟɠɢɦ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. Ɉɛɳɚɹ (ɧɨɪɦɚɥɶɧɚɹ) ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 40 ɱɚɫɨɜ ɜ ɧɟɞɟɥɸ, ɨɪɝɚɧɢɡɚɰɢɹ ɫɨɤɪɚɳɟɧɢɹ 
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ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɧɚɤɚɧɭɧɟ ɩɪɚɡɞɧɢɱɧɵɯ ɢ ɜɵɯɨɞɧɵɯ ɞɧɟɣ, 
ɤɨɥɢɱɟɫɬɜɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ ɜ ɧɟɞɟɥɸ, ɪɚɛɨɬɚ ɜ ɫɜɟɪɯɭɪɨɱɧɨɟ ɜɪɟɦɹ, ɩɪɢ 
ɫɨɤɪɚɳɟɧɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (ɧɟɩɨɥɧɨɟ ɪɚɛɨɱɟɟ ɜɪɟɦɹ), ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɪɵɜɨɜ ɞɥɹ ɨɬɞɵɯɚ ɢ ɩɢɬɚɧɢɹ (ɧɟ ɛɨɥɟɟ ɞɜɭɯ ɱɚɫɨɜ). ɋɨɝɥɚɫɧɨ ɫɬɚɬɶɹɦ 91-111 
Ɍɪɭɞɨɜɨɝɨ ɤɨɞɟɤɫɚ ɊɎ. 

9. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɢ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɦɟɞɢɰɢɧɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɪɚɛɨɬɧɢɤɨɜ. ɉɟɪɫɨɧɚɥ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɚ ɪɚɛɨɬɭ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɢ 
ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɨɥɠɟɧ ɩɪɨɣɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ 
ɦɟɞɢɰɢɧɫɤɢɣ ɨɫɦɨɬɪ ɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɨɯɨɞɢɬɶ ɟɝɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜ ɫɪɨɤɢ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɮɟɞɟɪɚɥɶɧɵɦ ɦɟɞɢɰɢɧɫɤɢɦ ɜɟɞɨɦɫɬɜɨɦ Ɋɨɫɫɢɢ. ɇɟ ɪɚɡɪɟɲɚɟɬɫɹ 
ɞɨɩɭɫɤɚɬɶ ɤ ɨɛɫɥɭɠɢɜɚɧɢɸ ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ 
ɪɚɛɨɬɧɢɤɨɜ, ɧɟ ɩɪɨɲɟɞɲɢɯ ɦɟɞɢɰɢɧɫɤɢɟ ɨɫɦɨɬɪɵ. 

10. Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɣ ɨɬɛɨɪ ɪɚɛɨɬɧɢɤɨɜ. Ɉɫɧɨɜɧɚɹ ɰɟɥɶ 
ɨɬɛɨɪɚ — ɩɪɢɜɥɟɱɟɧɢɟ ɪɚɛɨɬɧɢɤɨɜ ɫ ɧɭɠɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɟɣ ɢ ɧɟɨɛɯɨɞɢɦɵɦɢ 
ɥɢɱɧɨɫɬɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ, ɫɩɨɫɨɛɧɵɯ ɪɟɲɚɬɶ ɩɨɫɬɚɜɥɟɧɧɵɟ ɩɟɪɟɞ ɧɢɦɢ ɡɚɞɚɱɢ 
ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ. 

11. Ɉɛɟɫɩɟɱɢɜɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɨɩɚɫɧɵɯ 
ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ. ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ 
ɫɩɟɰɨɞɟɠɞɨɣ, ɫɩɟɰɨɛɭɜɶɸ ɢ ɞɪɭɝɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɢ 
ɤɨɥɥɟɤɬɢɜɧɨɣ ɡɚɳɢɬɵ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɫɨɝɥɚɫɧɨ ȽɈɋɌ 
12.4.011 ɢ ɨɛɹɡɚɧ ɩɨɥɶɡɨɜɚɬɶɫɹ ɢɦɢ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ. 

12. Ɉɪɝɚɧɢɡɨɜɵɜɚɬɶ ɤɨɧɬɪɨɥɶ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ 
ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ. Ʉɨɧɬɪɨɥɶ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɮɨɪɦɟ ɩɪɨɜɟɪɨɤ, 
ɨɛɫɥɟɞɨɜɚɧɢɣ, ɨɫɦɨɬɪɨɜ, ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɭɱɟɬɚ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɢ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɡɚɬɪɟɛɨɜɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɣ ɢɧɮɨɪɦɚɰɢɢ, ɪɚɫɫɦɨɬɪɟɧɢɹ ɠɚɥɨɛ, ɡɚɹɜɥɟɧɢɣ. Ʉɨɧɬɪɨɥɶ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɵɹɜɥɟɧɢɟ ɩɪɢɱɢɧ ɧɚɪɭɲɟɧɢɣ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ 
ɪɚɡɪɚɛɨɬɤɭ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ. 

13. Cɬɢɦɭɥɢɪɨɜɚɬɶ ɪɚɛɨɬɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 
ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ. 

14. Ⱥɧɚɥɢɡɢɪɨɜɚɬɶ ɪɟɡɭɥɶɬɚɬɵ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɮɢɥɚɤɬɢɤɟ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ; ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɧɚ 
ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

15. ȿɠɟɝɨɞɧɨ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɧɚɠɟɪɨɜ, ɞɨɥɠɧɨ 
ɩɪɨɜɨɞɢɬɶɫɹ ɨɛɭɱɟɧɢɟ ɩɟɪɫɨɧɚɥɚ ɩɪɢɟɦɚɦ ɪɟɚɧɢɦɚɰɢɢ, ɨɬɪɚɛɨɬɤɚ ɧɚɜɵɤɨɜ ɩɨ 
ɷɜɚɤɭɚɰɢɢ ɪɚɛɨɬɧɢɤɨɜ ɜ ɫɥɭɱɚɟ ɩɨɹɜɥɟɧɢɹ ɭɝɪɨɡɵ ɡɚɬɨɩɥɟɧɢɹ ɢɥɢ ɨɛɪɭɲɟɧɢɹ 
ɝɪɭɧɬɚ, ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɢ ɩɨɥɶɡɨɜɚɧɢɸ ɚɜɬɨɧɨɦɧɵɯ ɭɫɬɚɧɨɜɨɤ 
ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ, ɛɟɡɨɩɚɫɧɵɯ ɩɨɦɟɳɟɧɢɣ, ɫɩɨɫɨɛɧɵɯ ɡɚɳɢɬɢɬɶ ɪɚɛɨɬɧɢɤɨɜ ɜ 
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ɫɥɭɱɚɟ ɡɚɬɨɩɥɟɧɢɹ ɩɨɦɟɳɟɧɢɣ ɡɞɚɧɢɹ Ƚɗɋ, ɩɨ ɡɚɤɪɵɬɢɹ ɜɪɭɱɧɭɸ ɡɚɬɜɨɪɨɜ ɧɚ 
ɝɪɟɛɧɟ ɩɥɨɬɢɧɵ ɢ ɞɜɟɪɟɣ ɜ ɛɟɡɨɩɚɫɧɵɯ (ɚɜɚɪɢɣɧɨ-ɫɩɚɫɚɬɟɥɶɧɵɯ) ɩɨɦɟɳɟɧɢɹɯ. 

ɇɚ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɩɥɚɧɢɪɨɜɚɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, 
ɨɪɝɚɧɢɡɚɰɢɹ ɢɯ ɢɫɩɨɥɧɟɧɢɹ, ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɭɱɟɬ, ɚɧɚɥɢɡ ɢ ɨɰɟɧɤɚ 
ɩɪɨɜɨɞɢɦɨɣ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ: 

- ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ Ɇɢɧɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɢ ɫɨɰɪɚɡɜɢɬɢɹ ɊɎ; 
- ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɨɬɪɚɫɥɟɜɵɦ (ɬɚɪɢɮɧɵɦ) ɫɨɝɥɚɲɟɧɢɟɦ; 
- ɤɨɥɥɟɤɬɢɜɧɵɦ ɞɨɝɨɜɨɪɨɦ (ɫɨɝɥɚɲɟɧɢɟɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ); 
- ɜɵɜɨɞɚɦɢ ɢɡ ɚɧɚɥɢɡɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚɬɢɡɦɚ ɢ 

ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɧɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɨɜ ɪɚɫɫɥɟɞɨɜɚɧɢɹ ɢ 
ɞɪɭɝɨɝɨ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; 

- ɪɟɡɭɥɶɬɚɬɚɦɢ ɤɨɧɬɪɨɥɶɧɵɯ ɩɪɨɜɟɪɨɤ ɫɨɫɬɨɹɧɢɹ ɨɯɪɚɧɵ ɢ ɭɫɥɨɜɢɣ ɬɪɭɞɚ; 
- ɩɪɟɞɥɨɠɟɧɢɹɦɢ ɤɨɦɢɫɫɢɣ ɢ ɭɩɨɥɧɨɦɨɱɟɧɧɵɯ ɥɢɰ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ; 
- ɩɪɟɞɩɢɫɚɧɢɹɦɢ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɢ ɜɟɞɨɦɫɬɜɟɧɧɨɝɨ ɧɚɞɡɨɪɚ; 
- ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɪɚɫɩɨɪɹɞɢɬɟɥɶɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜɵɲɟɫɬɨɹɳɢɯ 

ɨɪɝɚɧɨɜ ɭɩɪɚɜɥɟɧɢɹ. 
Ɋɭɤɨɜɨɞɫɬɜɨɦ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɨɯɪɚɧɚ ɬɪɭɞɚ ɞɨɥɠɧɚ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. Ɉɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ 
ɹɜɥɹɸɬɫɹ Ɍɪɭɞɨɜɨɣ ɤɨɞɟɤɫ ɊɎ (ɌɄ ɊɎ), Ƚɪɚɠɞɚɧɫɤɢɣ ɤɨɞɟɤɫ ɊɎ (ȽɄ ɊɎ) ɢ 
Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɬ 17 ɢɸɥɹ 1999 ɝ. № 181-ɎɁ "Ɉɛ ɨɫɧɨɜɚɯ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ". 

Ɉɫɧɨɜɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɛɟɡɨɩɚɫɧɵɟ ɢ 
ɛɟɡɜɪɟɞɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɌɄ ɊɎ. 

ȽɄ ɊɎ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɪɚɛɨɬɨɞɚɬɟɥɟɣ ɜɫɥɟɞɫɬɜɢɟ 
ɩɪɢɱɢɧɟɧɢɹ ɜɪɟɞɚ ɪɚɛɨɬɧɢɤɭ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ (ɫɬ. 1064—1083), ɚ ɬɚɤɠɟ 
ɨɩɪɟɞɟɥɹɟɬ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪ ɜɨɡɦɟɳɟɧɢɹ ɜɪɟɞɚ, ɩɪɢɱɢɧɟɧɧɨɝɨ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɸ 
ɝɪɚɠɞɚɧɢɧɚ (ɫɬ. 1083-1101). 

 
7.2 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɡɚɞɚɱ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɹɜɥɹɟɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. ɉɨɫɥɟɞɫɬɜɢɹ ɚɜɚɪɢɣ 
ɧɚ Ƚɗɋ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɪɵɜ ɧɚɩɨɪɧɨɝɨ ɮɪɨɧɬɚ, ɦɨɝɭɬ ɛɵɬɶ 
ɤɚɬɚɫɬɪɨɮɢɱɟɫɤɢɦɢ ɧɟ ɬɨɥɶɤɨ ɞɥɹ ɪɟɝɢɨɧɚ, ɧɨ ɢ ɞɥɹ ɜɫɟɝɨ ɝɨɫɭɞɚɪɫɬɜɚ. ɉɨɷɬɨɦɭ 
ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɹɜɥɹɟɬɫɹ ɡɚɞɚɱɟɣ ɨɛɳɟɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɫɥɭɠɛɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ȽɌɋ ɪɟɝɭɥɢɪɭɟɬɫɹ Ɏɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ 
ɫɨɨɪɭɠɟɧɢɣ». Ɉɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɚ «Ɉ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ» 
ɹɜɥɹɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɞɟɤɥɚɪɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɫɨɫɬɚɜɨɦ ɤɨɬɨɪɨɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɉɨɥɨɠɟɧɢɟɦ, ɭɬɜɟɪɠɞɟɧɧɵɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 
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Ⱦɚɧɧɨɟ ɉɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɨɞɟɪɠɚɧɢɟ, ɩɨɪɹɞɨɤ ɫɨɫɬɚɜɥɟɧɢɹ Ⱦɟɤɥɚɪɚɰɢɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ, ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɟɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɫɩɟɪɬɢɡɵ ɢ ɹɜɥɹɟɬɫɹ 
ɨɛɹɡɚɬɟɥɶɧɵɦ ɞɥɹ ȽɌɋ ɩɪɢ ɢɯ ɩɪɨɟɤɬɢɪɨɜɚɧɢɣ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜɜɨɞɟ ɜ 
ɷɤɫɩɥɭɚɬɚɰɢɸ, ɷɤɫɩɥɭɚɬɚɰɢɢ, ɜɵɜɨɞɟ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɚ ɬɚɤɠɟ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɚɩɢɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ, ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɢɥɢ ɤɨɧɫɟɪɜɚɰɢɢ. 

ɇɚɢɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ 
ɥɟɠɢɬ ɧɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɣ ɨɪɝɚɧɢɡɚɰɢɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ƚɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɫɩɟɰɢɚɥɶɧɨɣ 
ɤɨɧɬɪɨɥɶɧɨ-ɢɡɦɟɪɢɬɟɥɶɧɨɣ ɚɩɩɚɪɚɬɭɪɨɣ (ɄɂȺ) ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ, ɢ ɜ 
ɫɨɫɬɚɜ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 
ɩɨɞɪɚɡɞɟɥɟɧɢɹ, ɡɚɞɚɱɚ ɤɨɬɨɪɵɯ – ɢɡɦɟɪɟɧɢɟ ɫ ɩɨɦɨɳɶɸ ɄɂȺ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ, ɜɢɡɭɚɥɶɧɵɣ ɨɫɦɨɬɪ ɢ ɨɰɟɧɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 
ɜɟɥɢɱɢɧ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ. ɇɚ ɧɟɛɨɥɶɲɢɯ Ƚɗɋ ɧɚɬɭɪɧɵɟ 
ɧɚɛɥɸɞɟɧɢɹ ɩɪɨɜɨɞɢɬ ɝɪɭɩɩɵ, ɜɯɨɞɹɳɢɟ ɜ ɫɨɫɬɚɜ ɨɞɧɨɝɨ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ 
ɩɨɞɪɚɡɞɟɥɟɧɢɣ, ɥɢɛɨ ɧɚɛɥɸɞɟɧɢɹ ɜɟɞɟɬ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ. 

ɋɨɫɬɚɜ ɫɢɫɬɟɦ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ȽɌɋ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɧɟɫɤɨɥɶɤɨ ɩɨɞɫɢɫɬɟɦ: 

1. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɜɧɟɲɧɢɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ (ɭɪɨɜɧɟɣ ɜɨɞɵ ɜ 
ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɚɯ, ɬɟɦɩɟɪɚɬɭɪ ɨɤɪɭɠɚɸɳɢɯ ɜɨɡɞɭɯɚ ɢ ɜɨɞɵ); 

2. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɩɟɪɟɦɟɳɟɧɢɣ ɬɨɱɧɵɦɢ ɝɟɨɞɟɡɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ 
(ɩɥɚɧɨɜɵɯ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ 
ɫɦɟɳɟɧɢɣ ɯɚɪɚɤɬɟɪɧɵɯ ɬɨɱɟɤ ɫɨɨɪɭɠɟɧɢɹ, ɜɡɚɢɦɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɨɬɞɟɥɶɧɵɯ 
ɫɨɨɪɭɠɟɧɢɣ ɧɚ ɢɯ ɫɬɵɤɟ ɢ ɲɜɚɯ); 

3. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɧɚɩɪɹɠɟɧɧɨ – ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ (ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ, ɞɟɮɨɪɦɚɰɢɣ ɢ ɜɵɱɢɫɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ); 

4. ɉɨɞɫɢɫɬɟɦɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ (ɞɥɹ ɢɡɦɟɪɟɧɢɹ 
ɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɪɚɫɯɨɞɨɜ, ɩɶɟɡɨɦɟɬɪɢɱɟɫɤɢɯ ɧɚɩɨɪɨɜ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ ɢ 
ɟɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ); 

5. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 
ɝɢɞɪɨɭɡɥɚ; 

6. ɉɨɞɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɫɟɣɫɦɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɣɨɧɚ. 
ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɩɨɥɭɱɟɧɧɵɯ ɞɚɧɧɵɯ ɨ ɫɨɫɬɨɹɧɢɢ ȽɌɋ ɢ Ⱥɤɬɟ 

ɨɛɫɥɟɞɨɜɚɧɢɹ ȽɌɋ ɩɪɨɟɤɬɧɵɦ ɢɧɫɬɢɬɭɬɨɦ, ɢɦɟɸɳɢɦ ɩɪɚɜɨ ɧɚ ɜɵɩɨɥɧɟɧɢɟ 
ɞɚɧɧɨɝɨ ɜɢɞɚ ɪɚɛɨɬ, ɫɨɫɬɚɜɥɹɟɬɫɹ Ⱦɟɤɥɚɪɚɰɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ. ȼ ɤɨɬɨɪɨɣ 
ɨɛɨɫɧɨɜɵɜɚɟɬɫɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ȽɌɋ, ɢɯ ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɪɢɬɟɪɢɹɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɩɪɨɟɤɬɭ, ɞɟɣɫɬɜɭɸɳɢɦ ɧɨɪɦɚɦ ɢ ɩɪɚɜɢɥɚɦ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɯɚɪɚɤɬɟɪ ɢ 
ɦɚɫɲɬɚɛɵ ɜɨɡɧɢɤɲɢɯ ɚɜɚɪɢɣɧɵɯ ɫɢɬɭɚɰɢɣ ɢ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 
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7.3 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɡɥɨɠɟɧɵ 

ɜ ɩɪɚɜɢɥɚɯ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɭɬɜɟɪɠɞɟɧɧɵɯ Ɇɑɋ Ɋɨɫɫɢɢ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɟ 
ɫɨɫɬɨɹɧɢɟ Ƚɗɋ ɜɨɡɥɚɝɚɟɬɫɹ ɧɚ ɪɭɤɨɜɨɞɢɬɟɥɹ ɫɬɚɧɰɢɢ. 

Ƚɗɋ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɩɪɚɜɥɟɧɧɨɣ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɥɸɞɟɣ ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ 
ɩɨɠɚɪɚ. ɇɚ Ƚɗɋ ɨɛɹɡɚɬɟɥɶɧɵ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ 
ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ: 

– ɨɪɝɚɧɢɡɚɰɢɹ ɢɡɭɱɟɧɢɹ ɢ ɜɵɩɨɥɧɟɧɢɹ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɫɟɦɢ ɪɚɛɨɬɧɢɤɚɦɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ; 

– ɪɚɡɪɚɛɨɬɤɚ ɢ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚɩɪɚɜɥɟɧɧɵɯ ɧɚ ɩɨɜɵɲɟɧɢɟ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɢɯ 
ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ, ɧɚ ɬɟɪɪɢɬɨɪɢɢ, ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ 
ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɩɨɦɟɳɟɧɢɹɯ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɟɝɭɥɹɪɧɨɣ ɩɪɨɜɟɪɤɢ ɫɨɫɬɨɹɧɢɹ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ Ƚɗɋ. 

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

– ɫɨɨɛɳɟɧɢɟ ɨ ɤɚɠɞɨɦ ɩɨɠɚɪɟ ɜ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, 
ɧɚɡɧɚɱɟɧɢɟ ɤɨɦɢɫɫɢɢ ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧ ɩɨɠɚɪɚ ɢ ɪɚɡɪɚɛɨɬɤɢ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɬ.ɞ. 

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

ȼ ɤɚɠɞɨɦ ɫɬɪɭɤɬɭɪɧɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ: 

– ɨɛɟɫɩɟɱɟɧɢɟ ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɫɨɛɥɸɞɟɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɜɵɲɚɸɳɢɯ 
ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

– ɨɛɟɫɩɟɱɟɧɢɟ ɢɫɩɪɚɜɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɦɟɞɥɟɧɧɨɟ 
ɩɪɢɧɹɬɢɟ ɦɟɪ ɤ ɭɫɬɪɚɧɟɧɢɸ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɠɚɪɭ; 

– ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɨɞɱɢɧɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ, 
ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɢɦ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɜɵɩɨɥɧɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
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– ɨɛɟɫɩɟɱɟɧɢɟ ɤɨɧɬɪɨɥɹ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɟɪɫɨɧɚɥɨɦ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɢ 
ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ; 

– ɭɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɚ ɫɨɞɟɪɠɚɧɢɟ ɜ ɢɫɩɪɚɜɧɨɦ 
ɫɨɫɬɨɹɧɢɢ ɢ ɩɨɫɬɨɹɧɧɨɣ ɝɨɬɨɜɧɨɫɬɢ ɤ ɞɟɣɫɬɜɢɸ ɢɦɟɸɳɢɯɫɹ ɧɚ ɭɱɚɫɬɤɟ ɫɪɟɞɫɬɜ 
ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ. 

Ʉɚɠɞɵɣ ɪɚɛɨɬɚɸɳɢɣ ɧɚ Ƚɗɋ ɨɛɹɡɚɧ ɡɧɚɬɶ ɢ ɫɨɛɥɸɞɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ, ɜ ɞɪɭɝɢɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ 
ɬɟɪɪɢɬɨɪɢɢ, ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɧɟɦɟɞɥɟɧɧɨ ɫɨɨɛɳɢɬɶ ɜɵɲɟɫɬɨɹɳɟɦɭ 
ɪɭɤɨɜɨɞɢɬɟɥɸ ɢɥɢ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɨ ɦɟɫɬɟ ɩɨɠɚɪɚ, ɩɪɢɧɹɬɶ ɜɨɡɦɨɠɧɵɟ 
ɦɟɪɵ ɤ ɫɩɚɫɟɧɢɸ ɥɸɞɟɣ, ɢɦɭɳɟɫɬɜɚ ɢ ɩɪɢɫɬɭɩɢɬɶ ɤ ɥɢɤɜɢɞɚɰɢɢ ɩɨɠɚɪɚ 
ɢɦɟɸɳɢɦɢɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɜɫɟ ɪɚɛɨɬɧɢɤɢ Ƚɗɋ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ (ɢɧɫɬɪɭɤɬɚɠɢ, ɬɪɟɧɢɪɨɜɤɢ, ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɩɨ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ). 

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. 

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

Ɉɛɴɟɤɬɚɦɢ ɜɨɞɹɧɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɧɚ Ƚɗɋ ɹɜɥɹɸɬɫɹ: 
– ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɵ; 
– ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ; 
– ɤɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ; 
– ɫɬɚɧɰɢɨɧɧɨɟ ɦɚɫɥɨɯɨɡɹɣɫɬɜɨ. 
 
7.3.1 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
 
ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɨɛɦɨɬɨɤ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɪɚɫɩɵɥɟɧɧɨɣ 

ɜɨɞɨɣ ɢɡ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ (ɩɟɪɮɨɪɢɪɨɜɚɧɧɵɯ ɤɨɥɟɰ), ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ 
ɜɧɭɬɪɢ ɚɝɪɟɝɚɬɚ. ɇɚ ɝɟɧɟɪɚɬɨɪɚɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɞɟɣɫɬɜɢɟɦ ɨɬ ɡɚɳɢɬ ɨɬ ɜɧɭɬɪɟɧɧɢɯ ɩɨɜɪɟɠɞɟɧɢɣ ɨɛɦɨɬɨɤ 
ɫɬɚɬɨɪɚ ɫɢɝɧɚɥɢɡɢɪɭɸɬ ɨ ɧɚɥɢɱɢɢ ɜɨɡɝɨɪɚɧɢɹ. ȼɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦɵ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɨ ɤɧɨɩɤɨɣ, ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɜ ɥɟɝɤɨ 
ɞɨɫɬɭɩɧɨɦ ɦɟɫɬɟ. ȼɤɥɸɱɟɧɢɟ ɭɫɬɪɨɣɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɛɥɨɤɢɪɨɜɚɧɨ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɬɤɥɸɱɟɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
(ɨɬɤɥɸɱɟɧɢɟ ɜɫɟɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɹ ɩɨɥɹ ɪɨɬɨɪɚ) ɫ 
ɨɞɧɨɜɪɟɦɟɧɧɨɣ ɩɨɞɚɱɟɣ ɢɦɩɭɥɶɫɚ ɧɚ ɨɫɬɚɧɨɜ ɚɝɪɟɝɚɬɚ. Ɉɬɤɥɸɱɟɧɢɟ ɫɢɫɬɟɦ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. ɉɪɢ 
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ɥɨɠɧɨɦ ɫɪɚɛɚɬɵɜɚɧɢɢ ɡɚɳɢɬɵ ɢɥɢ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɩɨɞɚɱɟ ɜɨɞɵ ɩɪɨɢɫɯɨɞɢɬ 
ɢɡɥɢɲɧɟɟ ɭɜɥɚɠɧɟɧɢɟ ɢɡɨɥɹɰɢɢ, ɩɨɷɬɨɦɭ ɬɪɟɛɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ 
ɧɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. 

 
7.3.2 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɝɥɚɜɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɭɫɥɨɜɥɟɧɚ ɧɚɥɢɱɢɟɦ ɜ 

ɧɢɯ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. Ɍɭɲɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɫ ɩɭɫɤɨɦ ɨɬ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ɉɬ 
ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɤɨɥɶɰɟɜɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɨɬɜɟɬɜɥɟɧɢɹ, ɧɚ 
ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɡɚɞɜɢɠɤɢ ɫ ɷɥɟɤɬɪɨɩɪɢɜɨɞɨɦ. Ɂɚɞɜɢɠɤɢ ɧɚ 
ɫɭɯɨɬɪɭɛɚɯ ɜɫɟɝɞɚ ɡɚɤɪɵɬɵ. Ɉɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɩɪɨɢɫɯɨɞɢɬ ɨɬ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɢ ɝɚɡɨɜɨɣ ɡɚɳɢɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ɉɨ ɩɟɪɢɦɟɬɪɭ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɛɟɡɨɩɚɫɧɨɦ ɪɚɫɫɬɨɹɧɢɢ ɦɨɧɬɢɪɭɸɬɫɹ ɤɨɥɶɰɟɜɵɟ 
ɬɪɭɛɨɩɪɨɜɨɞɵ, ɧɚ ɤɨɬɨɪɵɯ ɜɟɪɬɢɤɚɥɶɧɨ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɪɟɧɱɟɪɧɵɟ 
ɨɪɨɫɢɬɟɥɢ. Ʉɪɨɦɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɭɫɤɚ ɫɪɟɞɫɬɜ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɞɢɫɬɚɧɰɢɨɧɧɵɣ ɩɭɫɤ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɤɢ ɫ ɐɉɍ ɩɪɢ 
ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɨɬɤɥɸɱɟɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɚ ɬɚɤɠɟ ɪɭɱɧɵɦ 
ɩɭɫɤɨɦ ɭ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɛɯɨɞɢɦɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 
ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɠɚɪɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɛɵɫɬɪɵɣ ɨɬɜɨɞ ɨɬ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɥɧɨɝɨ ɨɛɴɟɦɚ ɦɚɫɥɚ ɢ ɜɨɞɵ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɜ 
ɦɚɫɥɨɜɨɞɨɨɬɜɨɞɢɬɟɥɶ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɩɢɪɫɟ. ɉɨɦɢɦɨ ɷɬɨɝɨ, ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɭɲɟɧɢɟ ɩɨɠɚɪɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɡ ɩɨɠɚɪɧɵɯ ɝɢɞɪɚɧɬɨɜ. 

 
7.3.3 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɤɚɛɟɥɶɧɵɯ ɫɨɨɪɭɠɟɧɢɣ 
 
Ʉɚɛɟɥɶɧɵɟ ɫɨɨɪɭɠɟɧɢɹ Ƚɗɋ ɞɨɥɠɧɵ ɨɛɨɪɭɞɨɜɚɬɶɫɹ ɫɢɫɬɟɦɚɦɢ 

ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɢɫɬɟɦɭ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɨ ɤɨɬɨɪɵɦ ɩɨɞɚɟɬɫɹ ɜɨɞɚ ɤ ɨɛɴɟɤɬɭ ɩɨɠɚɪɚ ɢ ɡɚɩɨɪɧɨ- 
ɩɭɫɤɨɜɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (Ɂɉɍ). Ⱦɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ 
ɫɬɚɰɢɨɧɚɪɧɵɟ ɭɫɬɚɧɨɜɤɢ ɞɪɟɧɱɟɪɧɨɝɨ ɬɢɩɚ. Ʉɚɠɞɵɣ ɨɛɴɟɤɬ ɨɫɧɚɳɚɟɬɫɹ 
ɫɢɫɬɟɦɨɣ ɩɨɠɚɪɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɨɩɨɜɟɳɟɧɢɹ, ɫ ɩɨɦɨɳɶɸ, ɤɨɬɨɪɨɣ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɛɧɚɪɭɠɟɧɢɟ ɩɨɠɚɪɚ, ɚ ɬɚɤ ɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɩɭɫɤɨɦ ɫɢɫɬɟɦɵ 
ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɜɨɞɵ ɧɚ ɨɱɚɝ ɩɨɠɚɪɚ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɚɤɠɟ 
ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɨɬɤɪɵɬɢɟ ɡɚɞɜɢɠɟɤ ɫ ɐɉɍ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɢ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 
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7.3.4 ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɫɬɚɧɰɢɨɧɧɨɝɨ ɦɚɫɥɨɯɨɡɹɣɫɬɜɚ 
 
Ɉɫɧɨɜɧɵɦ ɫɪɟɞɫɬɜɨɦ ɞɥɹ ɬɭɲɟɧɢɹ ɩɨɠɚɪɚ, ɜɨɡɧɢɤɚɸɳɟɝɨ ɜ ɩɨɦɟɳɟɧɢɹɯ 

ɦɚɫɥɨɫɤɥɚɞɨɜ, ɩɨɦɟɳɟɧɢɣ ɪɟɝɟɧɟɪɚɰɢɢ ɦɚɫɥɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɬɟɪɫɤɢɯ, 
ɹɜɥɹɟɬɫɹ ɝɟɪɦɟɬɢɡɚɰɢɹ ɷɬɢɯ ɩɨɦɟɳɟɧɢɣ ɫ ɩɪɟɤɪɚɳɟɧɢɟɦ ɩɪɢɬɨɤɚ ɜ ɧɢɯ ɫɜɟɠɟɝɨ 
ɜɨɡɞɭɯɚ. ȼɫɟ ɩɨɦɟɳɟɧɢɹ ɨɛɨɪɭɞɭɸɬɫɹ ɩɪɢɬɨɱɧɨ-ɜɵɬɹɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ, ɢ ɩɪɢ 
ɫɪɚɛɚɬɵɜɚɧɢɢ ɢɡɜɟɳɚɬɟɥɟɣ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɬɤɥɸɱɚɟɬɫɹ ɜɟɧɬɢɥɹɰɢɹ ɢ ɩɨɞɚɟɬɫɹ 
ɫɢɝɧɚɥ ɨ ɩɨɠɚɪɟ ɧɚ ɐɉɍ. ɍɩɪɚɜɥɟɧɢɟ ɡɚɞɜɢɠɤɨɣ ɫɥɢɜɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɞɢɫɬɚɧɰɢɨɧɧɵɦ ɫ ɞɭɛɥɢɪɭɸɳɢɦ ɪɭɱɧɵɦ ɩɪɢɜɨɞɨɦ, ɜɵɜɟɞɟɧɧɵɦ ɜ ɛɟɡɨɩɚɫɧɨɟ 
ɦɟɫɬɨ. Ɉɱɢɫɬɤɚ ɟɦɤɨɫɬɢ ɚɜɚɪɢɣɧɨɝɨ ɫɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ 
ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɧɚɫɨɫɚ. ɉɨɠɚɪɨɬɭɲɟɧɢɟ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɬ ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ. 

 
7.4 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɩɪɢɪɨɞɵ 
 
ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɬɫɭɬɫɬɜɭɟɬ ɨɬɪɢɰɚɬɟɥɶɧɨɟ 

ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɜɨɞɵ, ɨɧɚ ɩɨɥɧɨɫɬɶɸ ɫɨɯɪɚɧɹɟɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɩɪɢɪɨɞɧɵɟ 
ɫɜɨɣɫɬɜɚ. ȼ ɪɟɤɟ ɫɨɯɪɚɧɹɟɬɫɹ ɪɵɛɚ, ɜɨɞɚ ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ. 

ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ 
ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɨɯɪɚɧɭ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ, ɡɟɦɟɥɶɧɵɯ 
ɪɟɫɭɪɫɨɜ, ɨɛɴɟɤɬɨɜ ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ 
ɫɥɟɞɭɸɳɢɦɢ ɨɫɧɨɜɧɵɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɦɢ ɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɊɎ «Ɉɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ» № 7-ɎɁ ɨɬ 
10.01.2002 (ɪɟɞ. 29.12.2015); 
– Ɂɟɦɟɥɶɧɵɣ ɤɨɞɟɤɫ ɊɎ № 136-ɎɁ ɨɬ 25.10.2001 (ɪɟɞ. 23.05.2016); 
– ȼɨɞɧɵɣ ɤɨɞɟɤɫ ɊɎ № 74 - ɎɁ ɨɬ 03.06.2006 (ɪɟɞ. 28.11.2015) ɫ ɢɡɦ. ɢ ɞɨɩ., 

ɜɫɬɭɩ. ɜ ɫɢɥɭ ɫ 01.01.2016; 
– Ʌɟɫɧɨɣ ɤɨɞɟɤɫ ɊɎ № 200- ɎɁ ɨɬ 04.12.2006 (ɪɟɞ. 01.05.2016); 
– ɎɁ «Ɉɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ» № 96-ɎɁ ɨɬ 04.05.1999 (ɪɟɞ. Ɉɬ 

13.07.2015); 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɬɯɨɞɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ № 89-ɎɁ ɨɬ 

24.06.1998 (ɪɟɞ. 29.12.2015); 
– Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ «Ɉ ɠɢɜɨɬɧɨɦ ɦɢɪɟ» № 52 ɎɁ ɨɬ 13.12.1996 (ɪɟɞ. Ɉɬ 

13.07.2015). 
Ⱦɚɧɧɵɣ ɩɪɨɟɤɬ ɩɨɞɥɟɠɢɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɨɪɝɚɧɚɦɢ 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ ɜ ɱɚɫɬɢ: 
– ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɭɪɨɜɧɟɜɨɝɨ ɪɟɠɢɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɪɟɠɢɦɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ; 
– ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
– ɩɪɨɝɧɨɡɚ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɧɢɠɧɟɝɨ ɛɶɟɮɚ. 
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ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɪɚɡɛɢɬɵ ɧɚ ɬɪɢ ɝɪɭɩɩɵ: 
– Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɡɨɧɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜɥɢɹɸɳɢɟ ɧɚ 

ɫɨɫɬɨɹɧɢɟ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. 
– ɋɨɡɞɚɧɢɟ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɵ ɜɨɤɪɭɝ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
– ȼɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɧɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 
Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɤɥɸɱɚɸɬ: 
– ɩɟɪɟɧɨɫ ɢɥɢ ɢɧɠɟɧɟɪɧɭɸ ɡɚɳɢɬɭ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ; 

– ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 

ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ-ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. Ɇɟɪɨɩɪɢɹɬɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɩɪɨɟɤɬɨɦ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɧɨɪɦɚɬɢɜɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɟ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɩɟɪɟɠɟɧɢɟɦ ɫɪɨɤɨɜ ɜɨɡɜɟɞɟɧɢɹ ɨɫɧɨɜɧɵɯ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɡɚɜɟɪɲɢɬɶɫɹ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

ɉɟɪɜɵɣ ɩɪɨɝɧɨɡ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɭɬɨɱɧɹɟɬɫɹ ɡɚ ɝɨɞ ɞɨ ɩɨɞɧɹɬɢɹ ɇɉɍ ɞɨ 
ɩɪɨɟɤɬɧɨɣ ɨɬɦɟɬɤɢ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɣ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɜ 
ɭɫɥɨɜɢɹɯ ɜɪɟɦɟɧɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ȼ ɩɨɫɥɟɞɭɸɳɟɦ ɩɪɨɝɧɨɡ 
ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɭɬɨɱɧɹɟɬɫɹ ɫɥɭɠɛɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɱɟɪɟɡ ɤɚɠɞɵɟ 
5 ɥɟɬ ɜ ɭɫɥɨɜɢɹɯ ɧɨɪɦɚɥɶɧɨɣ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ ɢ ɭɱɪɟɠɞɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ. 

ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɬɟɪɪɢɬɨɪɢɢ ɜɯɨɞɹɬ: 
– ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ; 
– ɜɵɧɨɫ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɧɨɫ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ; 
– ɦɨɧɢɬɨɪɢɧɝ ɜɨɞɨɨɯɪɚɧɧɵɯ ɡɨɧ; 
– ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 3907–85 ɨɤɨɥɨ ɫɭɳɟɫɬɜɭɸɳɢɯ ɢ 

ɜɧɨɜɶ ɫɨɡɞɚɜɚɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɨɪɝɚɧɢɡɚɰɢɹ 
ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɞɨɫɬɭɩɚ ɧɚɫɟɥɟɧɢɹ ɤ ɜɨɞɟ ɢ ɪɚɡɦɟɳɟɧɢɹ 
ɩɪɢɫɬɚɧɟɣ. Ɋɚɡɦɟɪɵ ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ ɞɨɥɠɧɵ ɛɵɬɶ ɧɟ ɦɟɧɟɟ: ɞɥɢɧɚ ɪɚɜɧɚ 
ɩɪɨɬɹɠɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɧɨɝɨ ɩɭɧɤɬɚ ɜɞɨɥɶ ɚɤɜɚɬɨɪɢɢ ɩɥɸɫ ɩɨ 500 ɦ ɜ ɨɛɟ 
ɫɬɨɪɨɧɵ; ɲɢɪɢɧɚ – ɨɬ ɝɪɚɧɢɰ ɛɟɪɟɝɨɜɨɣ ɡɚɫɬɪɨɣɤɢ ɞɨ ɭɪɟɡɚ ɜɨɞɵ ɩɪɢ ɇɉɍ, ɩɥɸɫ 
100 ɦ ɩɨ ɚɤɜɚɬɨɪɢɢ ɨɬ ɛɟɪɟɝɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ. ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɞɚɥɟɧɢɟ ɜɫɟɣ ɞɪɟɜɟɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɜɪɨɜɟɧɶ ɫ ɡɟɦɥɟɣ. 
Ʉɨɥɨɞɰɵ ɢ ɞɪɭɝɢɟ ɢɫɤɭɫɫɬɜɟɧɧɵɟ ɭɝɥɭɛɥɟɧɢɹ ɩɨɞɥɟɠɚɬ ɡɚɫɵɩɤɟ ɝɪɭɧɬɨɦ. 
ɇɟɢɫɩɨɥɶɡɭɟɦɵɟ ɢɥɢ ɪɚɡɪɭɲɟɧɧɵɟ ɫɬɪɨɟɧɢɹ ɩɨɞɥɟɠɚɬ ɪɚɡɛɨɪɤɟ ɢ ɭɞɚɥɟɧɢɸ, ɚ 
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ɢɯ ɬɟɪɪɢɬɨɪɢɹ – ɫɚɧɢɬɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ, ɚɧɚɥɨɝɢɱɧɨɣ ɨɛɪɚɛɨɬɤɟ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɬɚɩɥɢɜɚɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ. 

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; 

– ɜɵɪɚɛɨɬɤɚ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢɥɢ ɨɛɟɫɩɟɱɟɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɢɯ 
ɩɨɫɥɟɞɭɸɳɟɣ ɪɚɡɪɚɛɨɬɤɢ; 

– ɩɟɪɟɧɨɫ ɢɥɢ ɡɚɳɢɬɚ ɩɚɦɹɬɧɢɤɨɜ ɢɫɬɨɪɢɢ ɢ ɤɭɥɶɬɭɪɵ, ɚ ɬɚɤɠɟ ɢɯ 
ɨɛɫɥɟɞɨɜɚɧɢɟ ɢ ɨɩɢɫɚɧɢɟ; 

– ɜɨɡɦɟɳɟɧɢɟ ɭɳɟɪɛɚ ɭɧɢɱɬɨɠɟɧɢɹ ɧɟɪɟɫɬɢɥɢɳ ɪɵɛ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɞɢɤɢɯ 
ɠɢɜɨɬɧɵɯ ɢ ɩɬɢɰ. 
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8 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

8.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ ɢɥɢ ɢɡɞɟɪɠɤɚɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. ȼ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɫɨɡɞɚɧɢɟ 
ɩɪɨɞɭɤɰɢɢ ɫɜɹɡɚɧɨ ɫ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɬɪɨɣɫɬɜ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ 
ɧɚɡɵɜɚɸɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦɢ ɪɚɫɯɨɞɚɦɢ. ɉɪɢ ɷɬɨɦ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɫɭɳɧɨɫɬɶ 
ɜɫɟɯ ɨɩɪɟɞɟɥɟɧɢɣ ɟɞɢɧɚ – ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ 
ɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ 
ɬɚɛɥɢɰɟ 8.1. 
 
Ɍɚɛɥɢɰɚ 8.1 – Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɩɪɨɞɚɠ ɜɩɟɪɜɵɟ ɝɨɞɵ ɜɵɩɭɫɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ 

2023 2024 2025 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 275 275 275 
ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 

ɦɨɳɧɨɫɬɢ 
4 200,00 4 200,00 4 200,00 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 1 155 168,0 1 155 168,0 1 155 168,0 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, % 

1,2 1,2 1,2 

Ɋɚɫɯɨɞɵ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ 
ɧɭɠɞɵ, Ɇȼɬ·ɱ 

13 862,02 13 862,02 13 862,02 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, Ɇȼɬ·ɱ 1 141 305,9 1 141 305,9 1 141 305,9 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɪɭɛ./Ɇȼɬ·ɱ 1 110,00 1 143,00 1 175,00 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɬɵɫ.ɪɭɛ. 105,6 108,7 111,8 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ, ɬɵɫ.ɪɭɛ. 16,1 16,6 17,0 

 
8.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 

 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 

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

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

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

ɉɟɪɢɨɞ ɪɚɫɱɟɬɚ ɜ ɩɪɨɝɪɚɦɦɟ 240 ɦɟɫɹɰɟɜ, ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 81 ɦɟɫɹɰ.  
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɧɚ ɭɪɨɜɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.2.  
 

Ɍɚɛɥɢɰɚ 8.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ ɜɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɦɥɧ.ɪɭɛ./Ɇȼɬ ȼɟɥɢɱɢɧɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 250,7 70,2 

ɉɪɨɱɢɟ ɪɚɫɯɨɞɵ 269,1 75,4 
ɂɬɨɝɨ  145,6 

 
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ȿɞɢɧɵɯ ɫɰɟɧɚɪɧɵɯ ɭɫɥɨɜɢɣ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017 - 2042 ɝɝ. 
(ɩɪɢɤɚɡ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 ɝ. №9), ɬɚɛɥɢɰɚ 8.3.  
 
Ɍɚɛɥɢɰɚ 8.3 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ 
ȼɟɥɢɱɢɧɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ "ɋɈ - ȿɗɋ" 135,38 ɬɵɫ.ɪɭɛ./Ɇȼɬ 37,2 
ɈȺɈ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 
0,001097 

ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 
2,6 

ɈȺɈ ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ ɪɚɫɱɟɬɨɜ) 0,000318 
ɬɵɫ.ɪɭɛ./Ɇȼɬ*ɱ 

0,76 

ɂɬɨɝɨ  40,6 

 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ Ʉɚɬɭɧɶ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.4.  
 

Ɍɚɛɥɢɰɚ 8.4 - Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2023 2024 2025 

Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 84,2 84,2 84,1 

Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ 14,7 13,9 13,1 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 145,6 145,6 145,6 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 1,4 1,3 1,2 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ 40,6 40,6 40,6 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ 0,5 0,5 0,5 

ɂɬɨɝɨ 287,0 286,1 285,1 
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ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 8.1. 
 

 
Ɋɢɫɭɧɨɤ 8.1 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 
8.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 
ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 

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

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
 ɇȾɋ – 18%; 
 ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
 ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2% 
 ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ 1 ɬɵɫ. ɤȼɬ·ɱ – 4,8 ɪɭɛ. 

ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 8.5. 

 
Ɍɚɛɥɢɰɚ 8.5 - ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2021 2022 2023 2024 2025 

ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 378,4 413,5 427,8 442,0 455,8 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 388,9 402,2 414,8 427,2 439,3 

ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, ɦɥɧ.ɪɭɛ. 11,7 11,7 11,7 11,7 11,7 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 37,9 36,1 34,2 32,4 30,5 

 

А̥о̬т̛̚а̶̛о̦̦̼е 
отч̛̭ле̛̦́; 84,2

Ра̵̭од̼ ̦а 
̭т̬а̵о̏а̛̦е; 14,7

Эк̭плуата̶̛о̦̦̼е 
̚ат̬ат̼; 145,6

Ра̵̭од̼ ̦а ̬е̥о̦т 
п̬о̛̏̚од̭т̏е̵̦̦̼ 

̴о̦до̏; 1,4

Ра̵̭од̼ ̦а у̭лу̛̐ 
̬е̐ул̛̬у̀щ̵̛ ко̥па̛̦̜; 

40,6

Нало̐ ̦а ̏оду; 0,5
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ɇɚɥɨɝɢ ɧɚ ɩɪɢɛɵɥɶ, ɇȾɋ ɢ ɜɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɨɬɱɢɫɥɹɸɬɫɹ ɜ 
ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ. ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɛɸɞɠɟɬ ɪɟɝɢɨɧɚ, ɝɞɟ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɨɢɬɟɥɶɫɬɜɨ.  

 
8.4 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ  
 
ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

ȼ ɨɬɱɟɬɟ ɨ ɩɪɢɛɵɥɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: ɜɚɥɨɜɚɹ 
ɩɪɢɛɵɥɶ, ɧɚɥɨɝɨɨɛɥɚɝɚɟɦɚɹ ɩɪɢɛɵɥɶ, ɪɚɡɦɟɪɵ ɜɵɩɥɚɬ ɩɨ ɧɚɥɨɝɚɦ, 
ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ, ɧɚɤɨɩɥɟɧɧɚɹ ɧɟɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɩɪɢɛɵɥɶ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɞɥɹ ɰɟɥɟɜɨɝɨ 
ɜɚɪɢɚɧɬɚ ɜ ɬɚɛɥɢɰɟ 8.6.  

 
Ɍɚɛɥɢɰɚ 8.6 - Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2019 2020 2021 2022 2023 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1315,9 2084,5 2166,8 2240,4 2310,0 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 288,5 289,1 288,2 287,8 287,0 

EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 1027,4 1795,4 1878,6 1952,6 2023,1 

EBIT (ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1027,4 1795,4 1878,6 1952,6 2023,1 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 205,5 359,1 375,7 390,5 404,6 

NOPAT (ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ), ɦɥɧ.ɪɭɛ. 821,9 1436,4 1502,9 1562,1 1618,5 

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

 
Ɉɛɴёɦ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ ɡɚɜɢɫɢɬ ɨɬ ɨɛɴёɦɚ ɜɚɥɨɜɨɣ ɩɪɢɛɵɥɢ ɢ ɜɟɥɢɱɢɧɵ 

ɧɚɥɨɝɨɜ, ɢ ɪɚɫɬёɬ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɱɬɨ ɩɨɤɚɡɚɧɨ 
ɧɚ ɪɢɫɭɧɤɟ 8.2. 

 
Ɋɢɫɭɧɨɤ 8.2 – ɑɢɫɬɚɹ ɩɪɢɛɵɥɶ, ɦɥɪɞ. ɪɭɛ. 
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8.5 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ  
 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɟɤɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɫɢɫɬɟɦɨɣ ɩɨɤɚɡɚɬɟɥɟɣ, 
ɨɬɪɚɠɚɸɳɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɢɧɬɟɪɟɫɚɦ 
ɟɝɨ ɭɱɚɫɬɧɢɤɨɜ.  

Ʉɪɢɬɟɪɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 8.7.  
 
Ɍɚɛɥɢɰɚ 8.7 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɢɧɜɟɫɬɢɰɢɣ 

ɉɨɤɚɡɚɬɟɥɶ ȼɟɥɢɱɢɧɚ 
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ - DPB, ɦɟɫ. 75 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ. ɪɭɛ. 7470,0 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ - PI 1,62 
ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɪɭɛ./ɤȼɬ·ɱ 0,25 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ./ɤȼɬ 89704,5 
 

8.6 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ  
 

ɂɧɜɟɫɬɢɰɢɢ–ɜɥɨɠɟɧɢɹ ɤɚɩɢɬɚɥɚ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɩɪɢɛɵɥɢ. 
ɂɧɜɟɫɬɢɰɢɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɨɜɪɟɦɟɧɧɨɣ ɷɤɨɧɨɦɢɤɢ. Ɉɬ 
ɤɪɟɞɢɬɨɜ ɢɧɜɟɫɬɢɰɢɢ ɨɬɥɢɱɚɸɬɫɹ ɫɬɟɩɟɧɶɸ ɪɢɫɤɚ ɞɥɹ ɢɧɜɟɫɬɨɪɚ (ɤɪɟɞɢɬɨɪɚ) 
— ɤɪɟɞɢɬ ɢ ɩɪɨɰɟɧɬɵ ɧɟɨɛɯɨɞɢɦɨ ɜɨɡɜɪɚɳɚɬɶ ɜ ɨɝɨɜɨɪёɧɧɵɟ ɫɪɨɤɢ 
ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɛɵɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ, ɢɧɜɟɫɬɢɰɢɢ (ɢɧɜɟɫɬɢɪɨɜɚɧɧɵɣ ɤɚɩɢɬɚɥ) 
ɜɨɡɜɪɚɳɚɸɬɫɹ ɢ ɩɪɢɧɨɫɹɬ ɞɨɯɨɞ ɬɨɥɶɤɨ ɜ ɩɪɢɛɵɥɶɧɵɯ ɩɪɨɟɤɬɚɯ. ȿɫɥɢ ɩɪɨɟɤɬ 
ɭɛɵɬɨɱɟɧ — ɢɧɜɟɫɬɢɰɢɢ ɦɨɝɭɬ ɛɵɬɶ ɭɬɪɚɱɟɧɵ ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ.  

ȼɵɪɭɱɤɚ (ɨɛɨɪɨɬ, ɨɛɴёɦ ɩɪɨɞɚɠ) — ɤɨɥɢɱɟɫɬɜɨ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɢɥɢ 
ɢɧɵɯ ɛɥɚɝ, ɩɨɥɭɱɚɟɦɵɯ ɤɨɦɩɚɧɢɟɣ ɡɚ ɨɩɪɟɞɟɥёɧɧɵɣ ɩɟɪɢɨɞ ɟё ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɜ ɨɫɧɨɜɧɨɦ ɡɚ ɫɱёɬ ɩɪɨɞɚɠɢ ɬɨɜɚɪɨɜ ɢɥɢ ɭɫɥɭɝ ɫɜɨɢɦ ɤɥɢɟɧɬɚɦ. 

ȼɥɢɹɧɢɟ ɜɵɛɪɚɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚ ɢɡɦɟɧɟɧɢɟ ɱɢɫɬɨɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ 
ɞɨɯɨɞɚ ɩɨɤɚɡɚɧɨ ɧɚ ɫɥɟɞɭɸɳɢɯ ɪɢɫɭɧɤɚɯ 8.3 – 8.6. 
 

  
Ɋɢɫɭɧɨɤ 8.3 – ɂɡɦɟɧɟɧɢɟ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɧɚɥɨɝɨɜ, ɦɥɪɞ. ɪɭɛ. 
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ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɧɚɥɨɝɨɜ –ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

  
Ɋɢɫɭɧɨɤ 8.4 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴёɦɚ 

ɢɧɜɟɫɬɢɰɢɣ, ɦɥɪɞ. ɪɭɛ. 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɢɧɜɟɫɬɢɰɢɣ- ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
 

  
Ɋɢɫɭɧɨɤ 8.5 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ, 

ɦɥɪɞ. ɪɭɛ. 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɢ ɰɟɧɵ ɫɛɵɬɚ –ɭɜɟɥɢɱɟɧɢɟ ɜɟɥɢɱɢɧɵ NPV. 
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Ɋɢɫɭɧɨɤ 8.6 – ɋɭɦɦɚ NPV ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, ɦɥɪɞ. ɪɭɛ. 
 

ȼɵɜɨɞ: ɍɜɟɥɢɱɟɧɢɟ ɫɬɚɜɤɢ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ–ɭɦɟɧɶɲɟɧɢɟ ɜɟɥɢɱɢɧɵ 
NPV. 
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9 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɚɹ ɫɨɜɦɟɫɬɢɦɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɢ ɡɚɳɢɬ Ƚɗɋ 
 

9.1 Ɉɛɳɢɟ ɩɨɥɨɠɟɧɢɹ ɨɛ ɗɆɋ 
 
ȼɧɟɞɪɟɧɢɟ ɫɨɜɪɟɦɟɧɧɨɣ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜ 

ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɝɚɬɶ ɥɭɱɲɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ ɡɚ ɫɱɟɬ ɜɵɫɨɤɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ ɬɚɤɢɯ ɭɫɬɪɨɣɫɬɜ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ, 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɨɛɥɚɞɚɸɬ ɛɨɥɟɟ ɜɵɫɨɤɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɩɨɦɟɯɚɦ, ɱɟɦ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɭɫɬɪɨɣɫɬɜɚ. 
ɗɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɹɯ ɢ ɩɨɞɫɬɚɧɰɢɹɯ ɹɜɥɹɸɬɫɹ 
ɢɫɬɨɱɧɢɤɚɦɢ ɫɢɥɶɧɵɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɢ ɩɨɦɟɯ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ 
ɢɫɬɨɱɧɢɤɚɦɢ ɩɨɦɟɯ ɹɜɥɹɸɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɜ ɩɟɪɜɢɱɧɵɯ ɫɟɬɹɯ 
ɩɨɞɫɬɚɧɰɢɣ (ɜ ɲɬɚɬɧɨɦ ɪɟɠɢɦɟ, ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ). 
Ɍɚɤɠɟ ɨɩɚɫɧɨɫɬɶ ɦɨɝɭɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɩɨɦɟɯɢ ɩɪɢ ɦɨɥɧɢɟɜɵɯ ɪɚɡɪɹɞɚɯ, ɩɨɥɹ ɨɬ 
ɜɧɟɲɧɢɯ ɢɫɬɨɱɧɢɤɨɜ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɩɨɥɹ, ɪɚɡɥɢɱɧɵɟ ɜɧɭɬɪɟɧɧɢɟ ɢɫɬɨɱɧɢɤɢ 
ɩɨɦɟɯ ɜɨ ɜɬɨɪɢɱɧɵɯ ɰɟɩɹɯ, ɷɥɟɤɬɪɨɫɬɚɬɢɤɚ ɢ ɬ.ɩ.  

ɇɚ ɨɛɴɟɤɬɚɯ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 
ɜɨɡɞɟɣɫɬɜɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɨɤɚɡɵɜɚɬɶ ɜɥɢɹɧɢɟ ɧɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɹɜɥɹɸɬɫɹ: 

1. ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɨɦɦɭɬɚɰɢɢ 
ɫɢɥɨɜɵɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɢɥɢ ɪɚɡɴɟɞɢɧɢɬɟɥɹɦɢ; 

2. ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ, ɜ ɫɟɬɹɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɨɪɨɬɤɢɯ 
ɡɚɦɵɤɚɧɢɹɯ, ɫɪɚɛɚɬɵɜɚɧɢɢ ɪɚɡɪɹɞɧɢɤɨɜ ɢɥɢ ɨɝɪɚɧɢɱɢɬɟɥɟɣ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ; 

3. ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɢ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, 
ɫɨɡɞɚɜɚɟɦɵɟ ɫɢɥɨɜɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɫɬɚɧɰɢɢ ɢɥɢ ɩɨɞɫɬɚɧɰɢɢ; 

4. ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɡɚɡɟɦɥɹɸɳɢɯ ɭɫɬɪɨɣɫɬɜɚɯ ɩɨɞɫɬɚɧɰɢɢ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɬɨɤɚɦɢ ɄɁ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ ɢ ɬɨɤɚɦɢ ɦɨɥɧɢɢ; 

5. ɛɵɫɬɪɵɟ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɜ ɢɧɞɭɤɬɢɜɧɵɯ 
ɰɟɩɹɯ ɧɢɡɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ; 

6. ɪɚɡɪɹɞɵ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ; 
7. ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɨɡɦɭɳɟɧɢɹ ɜ ɰɟɩɹɯ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ. 
ɗɥɟɤɬɪɢɱɟɫɤɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɱɢɬɚɟɬɫɹ ɫɨɜɦɟɫɬɢɦɵɦ, ɟɫɥɢ ɨɧɨ ɹɜɥɹɟɬɫɹ 

ɢɫɬɨɱɧɢɤɨɦ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ ɧɟ ɜɵɲɟ ɞɨɩɭɫɬɢɦɵɯ ɢɥɢ ɩɪɢɟɦɧɢɤɨɦ, 
ɨɛɥɚɞɚɸɳɢɦ ɞɨɩɭɫɬɢɦɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɤ ɩɨɫɬɨɪɨɧɧɢɦ ɜɥɢɹɧɢɹɦ, ɬ.ɟ 
ɞɨɫɬɚɬɨɱɧɨɣ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶɸ. 

ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɜɥɢɹɧɢɹ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɜ ɜɢɞɟ ɨɛɪɚɬɢɦɵɯ ɢ 
ɧɟɨɛɪɚɬɢɦɵɯ ɧɚɪɭɲɟɧɢɣ. Ɍɚɤ, ɜ ɤɚɱɟɫɬɜɟ ɨɛɪɚɬɢɦɨɝɨ ɧɚɪɭɲɟɧɢɹ ɦɨɠɧɨ ɧɚɡɜɚɬɶ 
ɲɭɦ ɩɪɢ ɬɟɥɟɮɨɧɧɨɦ ɪɚɡɝɨɜɨɪɟ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɨɛɪɚɬɢɦɨɝɨ, ɫɛɨɣ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ, ɩɪɢɜɟɞɲɟɣ ɤ ɨɬɤɥɸɱɟɧɢɸ ɧɚɝɪɭɡɤɢ. 

ɉɨɷɬɨɦɭ, ɫɨɝɥɚɫɧɨ ɊȾ 153-34.0-20.525-00, ɋɈ 153-34.21.122-2003 ɢ ɋɈ 
34.35.311-2004, ɋɌɈ-56947007-29.240.044-2010 ɢ ɋɌɈ-56947007-29.240.043-
2010 ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɨɛɨɫɧɨɜɚɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 
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ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ ɧɚ ɭɤɚɡɚɧɧɨɦ ɨɛɴɟɤɬɟ ɢ ɪɚɡɪɚɛɨɬɤɟ ɡɚɳɢɬɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɗɆɋ. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɗɆɋ ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɥɚɫɶ, ɞɨɥɠɧɵ 
ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɫɥɟɞɭɸɳɢɟ ɬɪɢ ɭɫɥɨɜɢɹ: 

1. ɗɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɢɫɩɵɬɚɧɢɹ ɧɚ 
ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɩɨ ɤɥɚɫɫɚɦ ɠɟɫɬɤɨɫɬɢ ɢɫɩɵɬɚɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɵɦ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɢ ɨɬɪɚɫɥɟɜɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɞɨɤɭɦɟɧɬɚɦɢ ɞɥɹ ɩɪɢɦɟɧɟɧɢɹ ɧɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ ɫɨ ɫɜɨɣɫɬɜɟɧɧɨɣ ɢɦ ɠɟɫɬɤɨɣ 
ɗɆɈ. 

2. ɇɚ ɷɧɟɪɝɨɨɛɴɟɤɬɚɯ ɭɪɨɜɧɢ ɩɨɥɟɣ ɢ ɩɨɦɟɯ, ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ 
ɷɥɟɤɬɪɨɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɡɧɚɱɟɧɢɣ, ɩɪɢ ɤɨɬɨɪɵɯ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ ɪɚɛɨɬɚ ɷɬɢɯ ɭɫɬɪɨɣɫɬɜ. ɉɪɢ ɷɬɨɦ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ 
ɞɚɧɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɢɫɩɵɬɚɧɵ ɧɚ ɗɆɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ 
ɧɨɪɦɚɬɢɜɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɟɣ.  

3. ɍɪɨɜɧɢ ɪɚɡɧɨɫɬɟɣ ɩɨɬɟɧɰɢɚɥɨɜ, ɩɪɢɤɥɚɞɵɜɚɟɦɵɯ ɤ ɢɡɨɥɹɰɢɢ ɜɬɨɪɢɱɧɵɯ 
ɰɟɩɟɣ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɞɨɩɭɫɬɢɦɵɟ ɧɨɪɦɵ. ɉɟɪɟɧɚɩɪɹɠɟɧɢɹ, 
ɩɪɢɥɨɠɟɧɧɵɟ ɤ ɷɥɟɦɟɧɬɚɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɯɟɦ, ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ 
ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɵɯ ɭɪɨɜɧɟɣ, ɭɤɚɡɚɧɧɵɯ ɞɥɹ ɞɚɧɧɵɯ ɷɥɟɦɟɧɬɨɜ.  

Ɉɫɧɨɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ ɨɛɴɟɤɬɚ, ɜɥɢɹɸɳɢɟ ɧɚ ɗɆɈ, ɫɥɟɞɭɸɳɢɟ: 
1. ɇɚɥɢɱɢɟ ɩɪɨɬɹɠɟɧɧɵɯ ɰɟɩɟɣ, ɨɫɨɛɟɧɧɨ ɦɟɠɞɭ Ƚɗɋ ɢ Ɋɍ, ɚ ɬɚɤɠɟ 

ɜɵɫɨɤɢɟ ɡɧɚɱɟɧɢɹ ɬɨɤɨɜ ɄɁ ɩɨɡɜɨɥɹɸɬ ɨɠɢɞɚɬɶ, ɜ ɫɥɭɱɚɟ ɄɁ, ɜɨɡɧɢɤɧɨɜɟɧɢɹ 
ɪɚɡɧɨɫɬɟɣ ɩɨɬɟɧɰɢɚɥɨɜ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɨɩɚɫɧɨɫɬɶ ɞɥɹ Ɇɉ ɚɩɩɚɪɚɬɭɪɵ, ɢ 
ɢɡɨɥɹɰɢɢ ɜɬɨɪɢɱɧɵɯ ɰɟɩɟɣ, ɤɨɬɨɪɵɟ ɩɨɞɯɨɞɹɬ ɤ ɷɬɨɣ Ɇɉ ɚɩɩɚɪɚɬɭɪɟ. 

2. ɉɪɢ ɛɨɥɶɲɢɯ ɪɚɡɦɟɪɚɯ Ɋɍ ɜ ɫɨɱɟɬɚɧɢɢ ɫ ɜɵɫɨɤɢɦ ɦɚɤɫɢɦɚɥɶɧɵɦ 
ɬɨɤɨɦ ɦɨɥɧɢɢ ɦɨɝɭɬ ɜɨɡɧɢɤɧɭɬɶ ɜɵɫɨɤɢɟ ɪɚɡɧɨɫɬɢ ɩɨɬɟɧɰɢɚɥɨɜ ɦɟɠɞɭ 
ɪɚɡɥɢɱɧɵɦɢ ɬɨɱɤɚɦɢ Ɂɍ ɩɪɢ ɦɨɥɧɢɟɜɵɯ ɪɚɡɪɹɞɚɯ. 

3. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɪɨɜɥɢ ɡɞɚɧɢɣ ɁɊɍ, ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɜɵɫɨɤɢɯ ɡɧɚɱɟɧɢɣ ɢɦɩɭɥɶɫɧɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɩɪɢ ɪɚɡɪɹɞɟ 
ɦɨɥɧɢɢ ɜ ɤɪɨɜɥɸ ɡɞɚɧɢɣ, ɱɬɨ ɛɭɞɟɬ ɩɪɟɞɫɬɚɜɥɹɬɶ ɨɩɚɫɧɨɫɬɶ ɞɥɹ Ɇɉ ɚɩɩɚɪɚɬɭɪɵ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɜ ɷɬɢɯ ɡɞɚɧɢɹɯ. 

ɇɚ ɷɥɟɤɬɪɨɫɟɬɟɜɨɦ ɨɛɴɟɤɬɟ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɗɆɈ, ɩɪɢ ɤɨɬɨɪɨɣ 
ɭɪɨɜɧɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɜɫɟɯ ɜɢɞɨɜ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɯ 
ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ Ɍɋ. ɋɨɡɞɚɧɢɟ ɬɪɟɛɭɟɦɨɣ ɗɆɈ ɧɚ 
ɷɥɟɤɬɪɨɫɟɬɟɜɨɦ ɨɛɴɟɤɬɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟɦ ɤɨɦɩɥɟɤɫɚ 
ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

 
9.2 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ 

 
Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɧɨɜɨɝɨ ɨɛɴɟɤɬɚ: 
- ɩɪɢɧɹɬɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ ɜ ɫɨɫɬɚɜɟ 

ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɚ;  
- ɩɪɢɦɟɧɟɧɢɟ ɫɟɪɬɢɮɢɰɢɪɨɜɚɧɧɵɯ Ɍɋ ɧɚ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɶ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 51317.6.5-2006 (ɆɗɄ 61000-6-5-2001) ɢ ɧɚɡɧɚɱɟɧɢɟɦ; 
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- ɪɟɚɥɢɡɚɰɢɹ ɩɪɢɧɹɬɵɯ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɜ ɤɨɧɫɬɪɭɤɬɨɪɫɤɨɣ, 
ɫɬɪɨɢɬɟɥɶɧɨɣ, ɦɨɧɬɚɠɧɨɣ ɢ ɞɪɭɝɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɫɬɚɞɢɢ ɪɚɡɪɚɛɨɬɤɢ ɪɚɛɨɱɟɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ;  

- ɚɜɬɨɪɫɤɢɣ ɧɚɞɡɨɪ ɡɚ ɜɵɩɨɥɧɟɧɢɟɦ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬ;  

- ɩɪɨɜɟɞɟɧɢɟ ɩɪɢɟɦɨ-ɫɞɚɬɨɱɧɵɯ ɢɫɩɵɬɚɧɢɣ ɫ ɰɟɥɶɸ ɩɨɞɬɜɟɪɠɞɟɧɢɹ 
ɞɨɫɬɚɬɨɱɧɨɫɬɢ ɜɵɩɨɥɧɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɞɟɣɫɬɜɭɸɳɢɯ ɨɛɴɟɤɬɨɜ: 
- ɩɪɨɜɟɞɟɧɢɟ ɩɥɚɧɨɜɨɝɨ (ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ) ɤɨɧɬɪɨɥɹ ɗɆɈ ɩɪɢ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ;  
- ɩɪɨɜɟɞɟɧɢɟ ɜɧɟɩɥɚɧɨɜɨɝɨ ɤɨɧɬɪɨɥɹ ɗɆɈ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɪɢɡɧɚɤɨɜ 

ɟɟ ɭɯɭɞɲɟɧɢɹ ɜ ɦɟɠɩɥɚɧɨɜɵɣ ɤɨɧɬɪɨɥɶɧɵɣ ɩɟɪɢɨɞ;  
-  ɜɵɩɨɥɧɟɧɢɟ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɬ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ ɢ 

ɧɟ ɬɪɟɛɭɸɳɢɯ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ;  
- ɪɚɡɪɚɛɨɬɤɚ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɨ ɭɫɬɪɚɧɟɧɢɸ 

ɜɵɹɜɥɟɧɧɵɯ ɧɟɞɨɫɬɚɬɤɨɜ, ɢ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ. 
 
9.3 Ɍɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ 
 
Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɗɆɈ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɜɵɩɨɥɧɟɧɢɟ ɧɚ ɨɛɴɟɤɬɟ ɬɪɟɛɨɜɚɧɢɣ 

ɗɆɋ, ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɩɨɥɧɟɧɵ ɨɫɧɨɜɧɵɟ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ (ɩɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ) ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ.  

Ʉ ɨɫɧɨɜɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ 
ɩɨ:  

- ɡɚɡɟɦɥɹɸɳɟɦɭ ɭɫɬɪɨɣɫɬɜɭ;  
- ɦɨɥɧɢɟɡɚɳɢɬɟ;  
- ɤɨɦɩɨɧɨɜɤɟ ɨɛɴɟɤɬɚ (ɩɟɪɜɢɱɧɨɝɨ, ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, 

ɦɨɥɧɢɟɨɬɜɨɞɨɜ ɢ ɞɪ.);  
- ɤɨɦɩɨɧɨɜɤɟ ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ (ɜɵɛɨɪ ɬɢɩɚ ɤɚɛɟɥɶɧɨɣ ɤɚɧɚɥɢɡɚɰɢɢ, 

ɬɪɚɫɫɵ, ɪɚɫɤɥɚɞɤɚ ɤɚɛɟɥɟɣ ɜ ɤɚɛɟɥɶɧɵɯ ɤɚɧɚɥɚɯ);  
- ɨɩɪɟɞɟɥɟɧɢɸ ɗɆɈ ɢ ɩɪɨɜɟɪɤɟ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɗɆɋ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɨɜ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɢɬɶ ɜ ɫɥɭɱɚɟ 

ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɞɨɫɬɢɠɟɧɢɹ ɗɆɈ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɬɪɟɛɨɜɚɧɢɹ ɗɆɋ Ɍɋ, 
ɪɟɚɥɢɡɚɰɢɟɣ ɬɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ.  

Ʉ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɦɟɪɨɩɪɢɹɬɢɹɦ ɨɬɧɨɫɹɬɫɹ ɬɟɯɧɢɱɟɫɤɢɟ 
ɪɟɲɟɧɢɹ ɩɨ:  

- ɷɤɪɚɧɢɪɨɜɚɧɢɸ ɩɨɦɟɳɟɧɢɣ, ɜ ɤɨɬɨɪɵɯ ɭɫɬɚɧɨɜɥɟɧɵ Ɍɋ; 
- ɩɪɢɦɟɧɟɧɢɸ ɷɤɪɚɧɢɪɨɜɚɧɧɵɯ ɤɚɛɟɥɟɣ ɞɥɹ ɩɨɞɤɥɸɱɟɧɢɹ Ɍɋ;  
- ɭɫɢɥɟɧɢɸ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɢɡɦɟɧɟɧɢɟ ɲɚɝɚ ɫɟɬɤɢ, ɡɚɦɟɧɚ 

ɦɚɬɟɪɢɚɥɚ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ);  
- ɨɝɪɚɧɢɱɟɧɢɸ ɭɪɨɜɧɹ ɩɨɦɟɯ ɜ ɢɫɬɨɱɧɢɤɟ ɢɯ ɜɨɡɧɢɤɧɨɜɟɧɢɹ. 
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9.4 Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɵɦ ɪɟɲɟɧɢɹɦ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ 
 

Ɋɚɡɪɚɛɨɬɤɚ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɗɆɋ ɜɬɨɪɢɱɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ ɫɜɹɡɢ ɞɨɥɠɧɚ ɛɵɬɶ ɜɵɩɨɥɧɟɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
«ɇɨɪɦɚɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɞɫɬɚɧɰɢɣ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɫ 
ɜɵɫɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 35-750 ɤȼ» 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɗɆɋ Ɍɋ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɢɬɶ:  
- ɫɛɨɪ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ;  
- ɪɚɫɱɟɬɧɭɸ ɨɰɟɧɤɭ ɭɪɨɜɧɟɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɜɬɨɪɢɱɧɨɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɫɢɫɬɟɦɵ ɫɜɹɡɢ;  
- ɫɨɩɨɫɬɚɜɥɟɧɢɟ ɪɚɫɫɱɢɬɚɧɧɵɯ ɭɪɨɜɧɟɣ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ 

ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɭɫɬɪɨɣɫɬɜ ɫɜɹɡɢ;  
- ɪɚɡɪɚɛɨɬɤɭ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ ɩɨ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɟɣ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɞɨ ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ;                                 
- ɩɪɢɦɟɧɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɛɨɥɟɟ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 

ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ. 
 ɇɚɢɛɨɥɶɲɢɣ ɜɨɡɦɨɠɧɵɣ ɭɪɨɜɟɧɶ ɜɫɟɯ ɜɢɞɨɜ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ 

ɜɨɡɞɟɣɫɬɜɢɣ (ɫ ɭɱɟɬɨɦ ɩɨɝɪɟɲɧɨɫɬɢ ɪɚɫɱɟɬɨɜ ɢ ɢɡɦɟɪɟɧɢɣ) ɞɨɥɠɟɧ ɛɵɬɶ ɧɢɠɟ 
ɭɪɨɜɧɹ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɜɬɨɪɢɱɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɢɫɬɟɦ ɫɜɹɡɢ. 

Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɗɆɈ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ 
ɪɚɫɱɟɬɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ 
ɭɪɨɜɧɹɯ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɭɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ ɩɪɢ ɧɨɪɦɚɥɶɧɨɦ 
ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɗɆɈ ɧɚ ɞɟɣɫɬɜɭɸɳɟɦ ɨɛɴɟɤɬɟ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɫɨɱɟɬɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɦɟɬɨɞɨɜ (ɧɚɬɭɪɚɥɶɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ ɢ ɢɦɢɬɚɰɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɦɭɳɟɧɢɣ) ɢ ɱɢɫɥɟɧɧɨɝɨ 
ɚɧɚɥɢɡɚ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɢɫɬɟɦɭ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ 
ɥɸɛɨɦ ɧɨɪɦɚɥɶɧɨɦ ɢ ɚɜɚɪɢɣɧɨɦ ɪɟɠɢɦɟ, ɬɪɟɛɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɢ ɥɸɛɨɦ ɪɟɠɢɦɟ. 

 
9.5 Ɉɫɧɨɜɧɵɟ ɷɬɚɩɵ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ 

ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɣ ɨɛɫɬɚɧɨɜɤɢ 
 

Ɋɚɛɨɬɵ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɗɆɈ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
 ɩɨɥɭɱɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɨɛ ɷɧɟɪɝɨɨɛɴɟɤɬɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɚɛɨɬ; 
 ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɪɚɫɱɟɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɗɆɈ; 
 ɨɩɪɟɞɟɥɟɧɢɟ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɭɫɬɪɨɣɫɬɜ ɗɆɈ. 
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9.5.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɢ ɫɨɫɬɚɜ ɪɚɛɨɬ 
 

ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɭɪɨɜɧɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɫɢɫɬɟɦɵ 
ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ, ɪɚɛɨɬɟ 
ɪɚɡɪɹɞɧɢɤɨɜ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ, ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 

 ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɫɯɟɦɭ ɢ ɜɡɚɢɦɧɨɟ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɟɪɜɢɱɧɵɯ ɰɟɩɟɣ, 
ɬɪɚɫɫɵ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɢ ɢɯ ɦɚɪɤɭ; 

 ɬɢɩ ɢ ɪɚɫɩɨɥɨɠɟɧɢɟ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 
 ɮɢɪɦɭ-ɢɡɝɨɬɨɜɢɬɟɥɶ, ɧɚɡɧɚɱɟɧɢɟ ɢ ɦɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɭɫɬɪɨɣɫɬɜ 

ɫɢɫɬɟɦɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɫɢɫɬɟɦɵ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ; 
 ɞɚɧɧɵɟ ɩɨ ɡɚɡɟɦɥɹɸɳɟɦɭ ɭɫɬɪɨɣɫɬɜɭ (ɢɫɩɨɥɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ, 

ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɢ ɢ ɢɯ ɫɯɟɦɚ ɡɚɡɟɦɥɟɧɢɹ) 
 ɫɜɟɞɟɧɢɹ ɨ ɬɨɤɚɯ ɄɁ. 
ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɯ ɢɡɦɟɪɟɧɢɣ ɧɚ ɨɛɴɟɤɬɟ ɨɩɪɟɞɟɥɹɸɬɫɹ 

ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ, 
ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, ɢɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɜ ɰɟɩɹɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɨɤɪɵɬɢɣ ɩɨɥɨɜ ɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɟ ɩɨɬɟɧɰɢɚɥɵ ɬɟɥɚ ɱɟɥɨɜɟɤɚ. ɉɪɢ ɢɦɢɬɚɰɢɢ ɬɟɯɧɢɱɟɫɤɢɯ 
ɚɜɚɪɢɣ, ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɭɞɚɪɚɦɢ ɦɨɥɧɢɣ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɨɧɬɪɨɥɶ ɭɪɨɜɧɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɨɦɟɯ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɷɤɪɚɧɢɪɨɜɚɧɢɹ ɤɚɛɟɥɟɣ. 

 
9.5.2 ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɚɛɟɥɢ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 
 

ɉɪɢ ɨɞɧɨɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ ɲɢɧɚɯ ɩɨɞɫɬɚɧɰɢɢ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɨɬɟɧɰɢɚɥ ɤɨɧɬɭɪɚ ɡɚɡɟɦɥɟɧɢɹ ɷɧɟɪɝɨɨɛɴɟɤɬɚ 
ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ. ȿɫɥɢ ɩɨɬɟɧɰɢɚɥ ɧɚ ɡɟɦɥɟ ɩɪɟɜɵɫɢɬ 
ɢɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɤɚɛɟɥɟɣ, ɩɨɞɯɨɞɹɳɢɯ ɤ ɨɛɨɪɭɞɨɜɚɧɢɸ, ɜɨɡɦɨɠɧɨ 
ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɡɟɦɥɢ ɧɚ ɠɢɥɵ ɤɚɛɟɥɟɣ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɨɤ 
ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ɪɚɫɩɪɟɞɟɥɹɹɫɶ ɩɨ ɡɚɡɟɦɥɟɧɧɵɦ ɨɛɨɥɨɱɤɚɦ, 
ɛɪɨɧɟ ɢ ɷɤɪɚɧɚɦ ɤɚɛɟɥɟɣ, ɩɪɢ ɩɪɟɜɵɲɟɧɢɢ ɞɨɩɭɫɬɢɦɵɯ ɩɨ ɬɟɪɦɢɱɟɫɤɨɣ 
ɫɬɨɣɤɨɫɬɢ ɬɨɤɨɜɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɤɚɛɟɥɢ, ɜɵɡɨɜɟɬ ɢɯ ɩɨɜɪɟɠɞɟɧɢɟ. 

ɉɪɨɜɨɞɹɬ ɪɚɫɱɟɬɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ, ɩɨɬɟɧɰɢɚɥɨɜ ɢ ɫɪɚɜɧɢɜɚɸɬ 
ɪɟɡɭɥɶɬɚɬɵ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɧɚɥɢɱɢɢ ɪɚɫɯɨɠɞɟɧɢɣ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢɱɢɧɵ ɬɚɤɢɯ 
ɪɚɫɯɨɠɞɟɧɢɣ ɢ ɜɧɨɫɹɬ ɤɨɪɪɟɤɬɢɜɵ ɜ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɩɪɨɜɨɞɹɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɭɬɨɱɧɹɸɳɢɟ ɢɡɦɟɪɟɧɢɹ ɧɚ ɨɛɴɟɤɬɟ. Ʉɨɝɞɚ ɞɚɧɧɵɟ 
ɪɚɫɱɟɬɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɚɦ ɷɤɫɩɟɪɢɦɟɧɬɨɜ, ɪɚɫɫɱɢɬɵɜɚɸɬ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɨɤɨɜ ɢ ɩɨɬɟɧɰɢɚɥɨɜ ɩɪɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɪɚɡɥɢɱɧɵɯ 
ɬɨɱɤɚɯ ɧɚ ɲɢɧɚɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɨɩɪɟɞɟɥɹɸɬ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ ɢ ɬɨɤɨɜ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ, 
ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɫɢɫɬɟɦɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɢ ɨɞɧɨɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 
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9.5.3 ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɩɟɪɟɯɨɞɧɵɦɢ ɩɪɨɰɟɫɫɚɦɢ 
ɜ ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ 

 
ɉɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɢ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɡɟɦɥɸ, ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɩɟɪɟɯɨɞɧɨɝɨ ɩɪɨɰɟɫɫɚ ɜ ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɪɹɞ 
ɟɦɤɨɫɬɟɣ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɲɢɧ ɧɚ ɡɟɦɥɸ, ɢ ɱɟɪɟɡ ɡɚɡɟɦɥɢɬɟɥɶ ɩɪɨɯɨɞɢɬ 
ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ ɜɵɫɨɤɨɣ ɱɚɫɬɨɬɵ. ɇɚ ɡɚɡɟɦɥɹɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɜ ɦɟɫɬɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɢɦɩɭɥɶɫɧɵɣ ɩɨɞɴɟɦ ɩɨɬɟɧɰɢɚɥɚ. ɗɬɨɬ 
ɩɨɬɟɧɰɢɚɥ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɨɫɥɚɛɥɟɧɢɹ ɩɟɪɟɞɚɟɬɫɹ ɩɨ ɤɚɛɟɥɹɦ 
ɧɚ ɜɯɨɞ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ⱦɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɡɧɚɱɟɧɢɣ ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ ɩɪɨɜɨɞɹɬ ɢɦɢɬɚɰɢɨɧɧɵɟ ɢɫɩɵɬɚɧɢɹ. 
ɂɦɢɬɚɰɢɸ ɜɵɫɨɤɨɱɚɫɬɨɬɧɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɝɟɧɟɪɚɬɨɪɚ ɜɵɫɨɤɨɱɚɫɬɨɬɧɵɯ ɢɦɩɭɥɶɫɨɜ (Ƚȼɑɂ). 

Ɉɞɢɧ ɜɵɜɨɞ ɝɟɧɟɪɚɬɨɪɚ ɩɨɞɤɥɸɱɚɸɬ ɤ ɡɚɡɟɦɥɹɸɳɟɦɭ ɩɪɨɜɨɞɧɢɤɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɤ ɤɨɬɨɪɨɦɭ ɩɪɢɫɨɟɞɢɧɹɸɬɫɹ ɤɚɛɟɥɢ ɨɬ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɚ ɜɬɨɪɨɣ ɜɵɜɨɞ ɝɟɧɟɪɚɬɨɪɚ ɡɚɡɟɦɥɹɸɬ 
ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɦɟɧɟɟ 50 ɦ ɨɬ ɞɚɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼ ɡɚɡɟɦɥɹɸɳɟɟ 
ɭɫɬɪɨɣɫɬɜɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɨɞɚɸɬ ɢɦɩɭɥɶɫɧɵɣ ɬɨɤ. ɉɪɢ ɷɬɨɦ ɩɪɨɜɨɞɹɬ 
ɢɡɦɟɪɟɧɢɹ ɢɦɩɭɥɶɫɧɵɯ ɩɨɦɟɯ ɧɚ ɜɯɨɞɚɯ ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ɍɚɤɠɟ ɢɡɦɟɪɹɸɬ 
ɢɦɩɭɥɶɫɧɵɣ ɩɨɬɟɧɰɢɚɥ ɡɚɡɟɦɥɹɸɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɨɩɪɟɞɟɥɹɸɬ ɢɦɩɭɥɶɫɧɨɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɡɚɡɟɦɥɟɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ. ȼɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɪɟɡɤɨ 
ɧɟɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨɬɟɧɰɢɚɥɚ ɧɚ ɡɚɡɟɦɥɹɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ. ɑɟɦ 
ɦɟɧɶɲɟ ɭɞɟɥɶɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ, ɬɟɦ ɛɵɫɬɪɟɟ ɫɩɚɞɚɟɬ ɩɨɬɟɧɰɢɚɥ ɧɚ 
ɡɚɡɟɦɥɹɸɳɟɦ ɭɫɬɪɨɣɫɬɜɟ ɩɨ ɦɟɪɟ ɭɞɚɥɟɧɢɹ ɨɬ ɦɟɫɬɚ ɜɜɨɞɚ ɬɨɤɚ. 

 
9.5.4 ɂɦɩɭɥɶɫɧɵɟ ɩɨɦɟɯɢ ɩɪɢ ɭɞɚɪɚɯ ɦɨɥɧɢɢ 

 
ɉɪɢ ɭɞɚɪɟ ɦɨɥɧɢɢ ɜ ɨɛɴɟɤɬ ɜɨɡɦɨɠɧɵ ɫɥɟɞɭɸɳɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɬɨɤɚ: 
 • ɩɨɥɟɜɵɟ ɧɚɜɨɞɤɢ ɧɚ ɤɨɧɬɪɨɥɶɧɵɯ ɤɚɛɟɥɹɯ ɢ ɜɨɡɞɟɣɫɬɜɢɟ ɢɦɩɭɥɶɫɧɵɯ 

ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ;  
• ɬɟɪɦɢɱɟɫɤɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɬɨɤɚ ɦɨɥɧɢɢ ɧɚ ɡɚɡɟɦɥɹɸɳɢɟ ɩɪɨɜɨɞɧɢɤɢ, 

ɨɛɨɥɨɱɤɢ ɢ ɷɤɪɚɧɵ ɤɚɛɟɥɟɣ;  
• ɨɛɪɚɬɧɵɟ ɩɟɪɟɤɪɵɬɢɹ ɫ ɡɟɦɥɢ ɧɚ ɤɚɛɟɥɢ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɭɪɨɜɧɟɣ ɩɨɥɟɜɵɯ ɩɨɦɟɯ, ɧɚɜɨɞɢɦɵɯ ɜ ɤɚɛɟɥɹɯ, ɜɵɩɨɥɧɹɸɬ 

ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ. ɉɨɥɟɜɵɟ ɧɚɜɨɞɤɢ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɩɨ ɦɨɳɧɨɫɬɢ ɢɡɥɭɱɟɧɢɹ 
ɢɫɬɨɱɧɢɤɚ ɧɚɜɨɞɤɢ. ɂɫɩɨɥɶɡɭɟɦ ɜɵɪɚɠɟɧɢɟ: 

 ܲ = ሺ௟∙ூ∙𝜔ሻమଵଶగ∙ఌబ∙௖య, (9.1) 

 
ɝɞɟ ܲ –  ˏˑ˜ːˑ˔˕˟ ˋˊˎ˖˚ˈːˋя ˋ˔˕ˑ˚ːˋˍ˃ ˒ˑˏˈ˘; 

଴ߝ   − ˠˎˈˍ˕˓ˋ˚ˈ˔ˍ˃я ˒ˑ˔˕ˑяːː˃я;   ܫ − ˃ˏ˒ˎˋ˕˖ˇ˃ ˕ˑˍ˃; 
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 ω − ˍ˓˖ˆˑ˅˃я ˚˃˔˕ˑ˕˃ ˋˊˏˈːˈːˋя ˕ˑˍ˃;  
  l − ˇˎˋːː˃ ˃ː˕ˈː˞; 
  ε଴ − ˠˎˈˍ˕˓ˋ˚ˈ˔ˍ˃я ˒ˑ˔˕ˑяːː˃я;   c − ˔ˍˑ˓ˑ˔˕˟ ˔˅ˈ˕˃. 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɪɚɧɢɪɨɜɚɧɢɹ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɦɨɥɧɢɢ, ɬɚɤ ɤɚɤ ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɷɤɪɚɧɢɪɨɜɚɧɧɵɟ 
ɤɚɛɟɥɢ, ɩɪɨɥɨɠɟɧɧɵɟ ɜ ɤɚɛɟɥɶɧɵɯ ɤɚɧɚɥɚɯ ɢɥɢ ɤɨɪɨɛɚɯ. 
ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɷɤɪɚɧɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɢɧɞɭɰɢɪɭɟɬ 
ɜ ɷɤɪɚɧɟ ɬɨɤ, ɦɚɝɧɢɬɧɨɟ ɩɨɥɟ ɤɨɬɨɪɨɝɨ ɤɨɦɩɟɧɫɢɪɭɟɬ ɜɨɡɞɟɣɫɬɜɭɸɳɟɟ ɩɨɥɟ. 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɨɡɦɨɠɧɨɝɨ ɨɛɪɚɬɧɨɝɨ ɩɟɪɟɤɪɵɬɢɹ ɫ ɡɟɦɥɢ ɧɚ ɤɚɛɟɥɢ, ɫ 
ɩɨɦɨɳɶɸ ɢɡɦɟɪɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɂɄ-1 ɩɪɨɜɨɞɹɬ ɢɡɦɟɪɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ɩɨɬɟɧɰɢɚɥɨɜ ɩɨ ɡɟɦɥɟ ɩɪɢ ɭɞɚɪɟ ɦɨɥɧɢɢ ɜ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤ. Ɉɫɭɳɟɫɬɜɥɹɸɬ 
ɢɦɢɬɚɰɢɸ ɭɞɚɪɚ ɦɨɥɧɢɢ ɜ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤ ɢ ɢɡɦɟɪɹɸɬ ɩɨɬɟɧɰɢɚɥɵ ɜ ɡɞɚɧɢɢ. 
ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɟɪɟɫɱɢɬɵɜɚɸɬ ɧɚ ɪɟɚɥɶɧɵɣ ɬɨɤ ɦɨɥɧɢɢ. 

 
9.5.5 ɗɥɟɤɬɪɨɦɚɝɧɢɬɧɵɟ ɩɨɥɹ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ 

 
ɂɡɦɟɪɟɧɢɹ ɩɨɥɟɣ ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɩɪɨɜɨɞɹɬ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ 

ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɜ ɱɚɫɬɨɬɧɨɦ ɞɢɚɩɚɡɨɧɟ ɨɬ 1 ɞɨ 1000 ɆȽɰ. ɂɡɦɟɪɹɸɬ ɬɚɤɠɟ 
ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ ɨɬ ɩɟɪɟɧɨɫɧɵɯ ɢ ɫɬɚɰɢɨɧɚɪɧɵɯ 
ɪɚɞɢɨɩɟɪɟɞɚɸɳɢɯ ɫɬɚɧɰɢɣ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɟɪɫɨɧɚɥɨɦ ɷɧɟɪɝɨɨɛɴɟɤɬɚ. 
ɂɡɦɟɪɹɸɬ ɡɚɜɢɫɢɦɨɫɬɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɩɨɥɹ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ ɢɫɬɨɱɧɢɤɚ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɢɡɥɭɱɟɧɢɹ ɢ ɨɫɥɚɛɥɟɧɢɟ ɩɨɥɹ ɢɫɤɭɫɫɬɜɟɧɧɵɦɢ ɩɪɟɝɪɚɞɚɦɢ 
(ɫɬɟɧɵ, ɷɤɪɚɧɵ, ɤɨɪɩɭɫɵ ɲɤɚɮɨɜ ɢ ɬ. ɞ.). 

 
9.5.6 Ɇɚɝɧɢɬɧɵɟ ɩɨɥɹ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 

 
ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɱɚɫɬɨɬɨɣ 50 Ƚɰ ɩɪɨɜɨɞɹɬ ɜ 

ɧɨɪɦɚɥɶɧɵɯ ɪɟɠɢɦɚɯ ɜ ɦɟɫɬɚɯ ɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɧɚ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ȼɇ ɜɞɨɥɶ ɬɪɚɫɫɵ ɩɪɨɤɥɚɞɤɢ ɤɚɛɟɥɟɣ ɩɪɢ ɩɨɦɨɳɢ 
ɢɡɦɟɪɢɬɟɥɹ ɦɚɝɧɢɬɧɨɝɨ ɩɨɥɹ. 

Ⱦɥɹ ɪɟɠɢɦɨɜ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɧɨɫɬɢ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɧɵɦ 
ɩɭɬɟɦ. Ɋɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɪɟɠɢɦ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɲɢɧɚɯ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɜɛɥɢɡɢ ɦɟɫɬɚ ɭɫɬɚɧɨɜɤɢ ɭɫɬɪɨɣɫɬɜ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ 
ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. Ɉɰɟɧɤɢ ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ:  

ܪ  = ூ̱ ˊଶగ௥, (9.2) 
 

ɝɞɟ ܪ − ː˃˒˓яˉˈːːˑ˔˕˟ ˏ˃ˆːˋ˕ːˑˆˑ ˒ˑˎя; ݎ − ˓˃˔˔˕ˑяːˋˈ ˇˑ ˛ˋː, ˒ˑ ˍˑ˕ˑ˓˞ˏ ˒˓ˑ˕ˈˍ˃ˈ˕ ˕ˑˍ ʙʖ  ̱ܫ ˊ. 
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9.5.7 ɉɨɦɟɯɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɦɭɳɟɧɢɟɦ ɜ ɰɟɩɹɯ ɩɢɬɚɧɢɹ ɧɢɡɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
Ʉ ɨɫɧɨɜɧɵɦ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɨɦɟɯɚɦ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɨɬɧɨɫɢɬɫɹ 

ɩɟɪɟɦɟɧɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɩɪɹɠɟɧɢɹ (ɩɭɥɶɫɚɰɢɢ) ɢ ɤɨɧɞɭɤɬɢɜɧɵɟ ɩɨɦɟɯɢ 
ɪɚɞɢɨɱɚɫɬɨɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ. Ʉ ɢɦɩɭɥɶɫɧɵɦ ɩɨɦɟɯɚɦ ɜ ɰɟɩɹɯ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
ɨɬɧɨɫɹɬɫɹ ɩɨɦɟɯɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ ɪɟɥɟ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɨɜ, 
ɩɪɢɜɨɞɨɜ ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ, ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɜ ɰɟɩɹɯ 
ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ. Ʉ ɨɫɧɨɜɧɵɦ ɩɟɪɢɨɞɢɱɟɫɤɢɦ ɩɨɦɟɯɚɦ ɜ ɰɟɩɹɯ ɩɢɬɚɧɢɹ 
ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬɧɨɫɹɬ ɝɚɪɦɨɧɢɱɟɫɤɢɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ. Ʉ 
ɢɦɩɭɥɶɫɧɵɦ ɩɨɦɟɯɚɦ ɜ ɰɟɩɹɯ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ ɨɬɧɨɫɹɬ ɩɨɦɟɯɢ, ɜɨɡɧɢɤɚɸɳɢɟ 
ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦɢ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɜ ɷɬɢɯ ɰɟɩɹɯ. 
ɂɡɦɟɪɢɬɟɥɶɧɭɸ ɚɩɩɚɪɚɬɭɪɭ ɜ ɯɨɞɟ ɨɩɪɟɞɟɥɟɧɢɹ ɩɨɦɟɯ ɩɨɞɤɥɸɱɚɸɬ ɤ ɰɟɩɹɦ 
ɩɢɬɚɧɢɹ ɩɨ ɩɪɨɬɢɜɨɮɚɡɧɨɣ ɫɯɟɦɟ (ɩɪɨɜɨɞ-ɩɪɨɜɨɞ) ɢ, ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ɩɨ 
ɫɢɧɮɚɡɧɨɣ ɫɯɟɦɟ (ɩɪɨɜɨɞ- ɡɟɦɥɹ). ɉɪɢ ɷɬɨɦ ɩɪɨɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɢɡɦɟɪɟɧɢɣ:  

• ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ (ɨɫɰɢɥɥɨɝɪɚɮɢɪɨɜɚɧɢɟ ɮɨɪɦɵ ɫɢɝɧɚɥɚ 
ɩɨɦɟɯɢ);  

• ɞɥɢɬɟɥɶɧɚɹ ɪɟɝɢɫɬɪɚɰɢɹ (ɜ ɬɨɦ ɱɢɫɥɟ ɩɪɢ ɤɨɦɦɭɬɚɰɢɹɯ ɜ ɰɟɩɹɯ ɜɵɫɨɤɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ). 

ɂɡɦɟɪɟɧɢɹ ɩɨɦɟɯ ɜ ɰɟɩɹɯ ɨɩɟɪɚɬɢɜɧɨɝɨ ɬɨɤɚ ɩɪɢ ɫɪɚɛɚɬɵɜɚɧɢɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɩɪɢɜɨɞɨɜ ɫɢɥɨɜɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ ɩɪɨɜɨɞɹɬ ɜ ɦɟɫɬɚɯ 
ɭɫɬɚɧɨɜɤɢ ɚɩɩɚɪɚɬɭɪɵ ɫɢɫɬɟɦ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 
ɉɪɢ ɷɬɨɦ ɜɨɡɦɨɠɧɨ ɩɪɨɜɟɞɟɧɢɟ ɤɨɦɦɭɬɚɰɢɣ ɜɵɤɥɸɱɚɬɟɥɹɦɢ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ. 
Ɉɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɫɥɟɞɭɟɬ ɭɞɟɥɹɬɶ ɷɬɨɦɭ ɜɢɞɭ ɩɨɦɟɯ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɩɢɬɚɧɢɟ 
ɚɩɩɚɪɚɬɭɪɵ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢ ɩɪɢɜɨɞɨɜ 
ɜɵɤɥɸɱɚɬɟɥɟɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɨɞɧɨɣ ɫɢɫɬɟɦɵ ɲɢɧ. 

Ⱥɧɚɥɢɡɢɪɭɸɬ ɚɜɚɪɢɣɧɵɟ ɪɟɠɢɦɵ ɜ ɫɟɬɢ ɩɢɬɚɧɢɹ ɢ ɬɚɤɠɟ ɨɩɪɟɞɟɥɹɸɬ 
ɜɨɡɦɨɠɧɵɟ ɭɪɨɜɧɢ ɩɭɥɶɫɚɰɢɣ ɜ ɫɟɬɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ ɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɜɪɟɦɹ 
ɩɪɨɜɚɥɨɜ ɧɚɩɪɹɠɟɧɢɹ. 

 
9.5.8 ɂɦɩɭɥɶɫɧɵɟ ɦɚɝɧɢɬɧɵɟ ɩɨɥɹ 
 
Ɋɚɫɱɟɬɧɵɟ ɨɰɟɧɤɢ ɧɚɩɪɹɠɟɧɧɨɫɬɟɣ ɢɦɩɭɥɶɫɧɵɯ ɦɚɝɧɢɬɧɵɯ ɩɨɥɟɣ 

ɩɪɨɜɨɞɹɬ ɞɥɹ ɫɥɭɱɚɟɜ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɦɨɥɧɢɢ ˏܫ   ɩɨ ɦɨɥɧɢɟɨɬɜɨɞɚɦ ɢɥɢ 
ɬɨɤɨɨɬɜɨɞɚɦ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɨɜ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜɛɥɢɡɢ 
ɦɟɫɬɚ ɪɚɡɦɟɳɟɧɢɹ ɭɫɬɪɨɣɫɬɜ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɫɢɫɬɟɦ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. ɉɪɢɛɥɢɠɟɧɧɭɸ ɨɰɟɧɤɭ ɩɪɨɜɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ:  

ܪ  = ூˏଶగ௥, (9.3) 

 
ɝɞɟ  ܪ − ː˃˒˓яˉˈːːˑ˔˕˟ ˋˏ˒˖ˎ˟˔ːˑˆˑ ˏ˃ˆːˋ˕ːˑˆˑ ˒ˑˎя; 
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ݎ −  ɪɚɫɫɬɨɹɧɢɟ ɞɨ ɦɨɥɧɢɟɩɪɢɟɦɧɢɤɚ ɢɥɢ ɬɨɤɨɩɪɨɜɨɞɚ, ɩɨ ɤɨɬɨɪɨɦɭ 
ɩɪɨɬɟɤɚɟɬ ˏܫ . 

 
9.6 ɋɪɚɜɧɟɧɢɟ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɫ ɞɨɩɭɫɬɢɦɵɦɢ ɭɪɨɜɧɹɦɢ 

 
ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɡɦɟɪɟɧɢɣ ɢ ɪɚɫɱɟɬɨɜ ɫɨɫɬɚɜɥɹɸɬ ɩɪɨɬɨɤɨɥ, ɜ ɤɨɬɨɪɨɦ 

ɭɪɨɜɧɢ ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɭɫɬɪɨɣɫɬɜɨ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ 
ɫɢɫɬɟɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɜɨɡɦɭɳɟɧɢɣ 
ɫɪɚɜɧɢɜɚɸɬ ɫ ɢɫɩɵɬɚɬɟɥɶɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɪɨɜɟɞɟɧɧɵɯ 
ɫɪɚɜɧɟɧɢɣ ɞɟɥɚɸɬ ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɨɦɟɯɨɭɫɬɨɣɱɢɜɨɫɬɢ ɷɬɢɯ ɫɢɫɬɟɦ. 
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ɁȺɄɅɘɑȿɇɂȿ  

ȼ ɩɪɨɟɤɬɟ ɪɚɫɫɱɢɬɚɧɵ ɢ ɨɩɪɟɞɟɥɟɧɵ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɢ ɩɚɪɚɦɟɬɪɵ 
ɫɪɟɞɧɟɧɚɩɨɪɧɨɣ Ʉɚɬɭɧɫɤɨɣ Ƚɗɋ ɜɵɫɨɬɨɣ 57 ɦɟɬɪɨɜ ɧɚ ɪɟɤɟ Ʉɚɬɭɧɶ, ɹɜɥɹɸɳɢɦɫɹ 
ɫɨɨɪɭɠɟɧɢɟɦ I ɤɥɚɫɫɚ.  

ɇɚ ɩɟɪɜɨɦ ɷɬɚɩɟ ɧɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɫɱɟɬɧɵɯ ɪɚɫɯɨɞɨɜ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,1% ɢ ɩɨɜɟɪɨɱɧɨɝɨ 0,01% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɥɭɱɚɟɜ: Q0,1% = 4125,3 ɦ3/ɫ, Q0,01% = 
4767,7 ɦ3/ɫ.  

ȼ ɯɨɞɟ ɜɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɧɚ ɨɫɧɨɜɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɨ 
ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɢ ɝɢɞɪɨɥɨɝɢɢ ɛɵɥɚ ɜɵɛɪɚɧɚ ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ʉɚɬɭɧɫɤɨɣ 
Ƚɗɋ, ɚ ɬɚɤɠɟ ɨɩɪɟɞɟɥɟɧɚ ɡɨɧɚ ɟɟ ɪɚɛɨɬɵ ɜ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɚɯ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɵ 
ɢ ɥɟɬɚ. ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɢɥɚ Nɭɫɬ = 275 Ɇȼɬ. Ɉɩɪɟɞɟɥɟɧ ɭɪɨɜɟɧɶ 
ɦɟɪɬɜɨɝɨ ɨɛɴɟɦɚ, ɨɬɦɟɬɤɚ ɤɨɬɨɪɨɝɨ ɪɚɜɧɚ 471,1ɦ. ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 3,9 
ɤɦ 3. ɉɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɢɥɚ 1,5 ɦɥɪɞ. ɤȼɬ·ɱ.  

ɇɚ ɬɪɟɬɶɟɦ ɷɬɚɩɟ ɛɵɥɨ ɨɩɪɟɞɟɥɟɧɨ ɨɩɬɢɦɚɥɶɧɨɟ ɱɢɫɥɨ ɢ ɬɢɩ 
ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɛɵɥɚ ɩɨɫɬɪɨɟɧɚ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ (ɪɟɠɢɦɧɨɟ ɩɨɥɟ ɩɨ ɧɚɩɨɪɭ ɢ ɪɚɫɯɨɞɭ), ɧɚ ɤɨɬɨɪɨɣ ɨɩɪɟɞɟɥɟɧɵ 
ɫɥɟɞɭɸɳɢɟ ɧɚɩɨɪɵ:  

ɦɚɤɫɢɦɚɥɶɧɵɣ Hmax = 47,0 ɦ;  
ɪɚɫɱɟɬɧɵɣ Hɪɚɫɱ =38,0 ɦ;  
ɦɢɧɢɦɚɥɶɧɵɣ Hmin = 25,0 ɦ.  
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɜɫɟ ɚɝɪɟɝɚɬɵ Ƚɗɋ Qmax, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 

ɪɚɫɱɟɬɧɨɦɭ ɧɚɩɨɪɭ, ɫɨɫɬɚɜɥɹɟɬ 606 ɦ3/ɫ. ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧ ɪɚɫɫɦɚɬɪɢɜɚɥɨɫɶ ɞɜɚ 
ɜɚɪɢɚɧɬɚ ɉɅ50-ȼ ɢ ɉɅȾ50-ȼ ɫ ɪɚɡɧɵɦɢ ɞɢɚɦɟɬɪɚɦɢ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ 
ɛɵɥ ɨɩɪɟɞɟɥɟɧ ɨɩɬɢɦɚɥɶɧɵɣ ɜɚɪɢɚɧɬ ɫ ɬɪɟɦɹ ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ, ɫ ɞɢɚɦɟɬɪɨɦ 
ɪɚɛɨɱɢɯ ɤɨɥɟɫ 6 ɦ (ɉɅ50 – ȼ – 600). ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɞɥɹ ɜɵɛɪɚɧɧɨɣ 
ɩɨɜɨɪɨɬɧɨ-ɥɨɩɚɫɬɧɨɣ ɬɭɪɛɢɧɵ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 125 ɨɛ/ɦɢɧ ɛɵɥ 
ɩɨɞɨɛɪɚɧ ɫɟɪɢɣɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ – 1130/140 – 48 ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 100 Ɇȼɬ. 

 Ⱦɚɥɟɟ ɛɵɥɚ ɜɵɛɪɚɧɚ ɫɬɪɭɤɬɭɪɧɚɹ ɫɯɟɦɚ Ƚɗɋ ɫ ɟɞɢɧɢɱɧɵɦɢ ɛɥɨɤɚɦɢ ɢ 
ɩɪɢɧɹɬɚ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɈɊɍ – 220ɤȼ – «ɞɜɟ ɪɚɛɨɱɢɟ 
ɫɢɫɬɟɦɵ ɫɛɨɪɧɵɯ ɲɢɧ ɫ ɨɛɯɨɞɧɨɣ». ɉɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ ɢ ɤɚɬɚɥɨɝɚɦ ɛɵɥɨ 
ɜɵɛɪɚɧɨ ɫɥɟɞɭɸɳɟɟ ɜɵɫɨɤɨɜɨɥɶɬɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: ɛɥɨɱɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɌȾɐ- 125000/220, ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɌɋɁ – 2500/13,8 ɢ  
ɌɋɁ – 630/6, ɞɥɹ ȼɅɗɉ – ɫɬɚɥɟɚɥɸɦɢɧɟɜɵɟ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ 240/39 (ɨɞɢɧ 
ɩɪɨɜɨɞ ɜ ɮɚɡɟ).  

ɉɨɫɥɟ ɜɵɛɨɪɚ ɨɫɧɨɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɛɵɥ ɪɚɫɫɦɨɬɪɟɧ 
ɨɛɹɡɚɬɟɥɶɧɵɣ ɩɟɪɟɱɟɧɶ ɭɫɬɪɨɣɫɬɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɉɍɗ, ɚ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɧɵ ɭɫɬɚɜɤɢ ɨɫɧɨɜɧɵɯ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 

Ʉɨɦɩɨɧɨɜɤɚ ɝɢɞɪɨɭɡɥɚ ɛɵɥɚ ɩɪɢɧɹɬɚ ɩɪɢɩɥɨɬɢɧɧɨɣ. ȼɨɞɨɫɥɢɜɧɚɹ ɢ ɝɥɭɯɚɹ 
ɩɥɨɬɢɧɚ ɩɪɢɧɹɬɵ ɛɟɬɨɧɧɵɦɢ. 

ȼ ɫɨɫɬɚɜ ɫɨɨɪɭɠɟɧɢɣ ɜɯɨɞɹɬ:  
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– ɜɨɞɨɫɛɪɨɫɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ ɫ ɩɨɜɟɪɯɧɨɫɬɧɵɦ ɜɨɞɨɫɥɢɜɨɦ 
ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ – 85,5 ɦ;  

– ɫɬɚɧɰɢɨɧɧɚɹ ɛɟɬɨɧɧɚɹ ɩɥɨɬɢɧɚ – 102 ɦ;  
– ɝɥɭɯɚɹ ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɢ ɥɟɜɨɛɟɪɟɠɧɚɹ ɛɟɬɨɧɧɵɟ ɩɥɨɬɢɧɵ;  
– ɡɞɚɧɢɟ Ƚɗɋ ɩɪɢɩɥɨɬɢɧɧɨɝɨ ɬɢɩɚ.  
ɇɚ ɞɚɧɧɨɦ ɷɬɚɩɟ ɪɚɫɱɟɬɧɵɦ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɵ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɢ 

ɯɚɪɚɤɬɟɪɧɵɟ ɨɬɦɟɬɤɢ ɩɥɨɬɢɧɵ: 
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ – 482,0 ɦ;  
– ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɱɤɚ – 496,4 ɦ;  
– ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ – 439,0 ɦ;  
– ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ – 39 ɦ;  
– ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 4;  
– ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɵɯ ɨɬɜɟɪɫɬɢɣ – 16 ɦ;  
– ɲɢɪɢɧɚ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɝɪɟɛɧɸ – 14 ɦ;  
– ɜɵɫɨɬɚ ɫɨɨɪɭɠɟɧɢɹ – 57,4 ɦ;  
– ɬɨɥɳɢɧɚ ɛɵɱɤɚ – 3 ɦ;  
– ɩɪɨɬɹɠɟɧɧɨɫɬɶ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɜ ɫɬɜɨɪɟ – 484,4 ɦ.  
ȼ ɤɚɱɟɫɬɜɟ ɝɚɫɢɬɟɥɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɛɵɥ ɜɵɛɪɚɧ ɨɬɥёɬ ɫɬɪɭɢ:  
– ɨɬɦɟɬɤɚ ɧɨɫɤɚ – 453,5 ɦ;  
– ɭɝɨɥ ɨɬɥёɬɚ ɫɬɪɭɢ – 30º;  
– ɞɚɥɶɧɨɫɬɶ ɨɬɛɪɨɫɚ ɫɬɪɭɢ – 53,8 ɦ.  
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɬɢɜɨɞɚɜɥɟɧɢɹ ɭɫɬɪɨɟɧɚ ɰɟɦɟɧɬɚɰɢɨɧɧɚɹ 

ɡɚɜɟɫɚ ɧɚ ɝɥɭɛɢɧɭ 19 ɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ ɢ ɞɪɟɧɚɠ ɧɚ 
ɝɥɭɛɢɧɭ 12 ɦɟɬɪɨɜ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɨɞɨɲɜɵ ɫɨɨɪɭɠɟɧɢɹ. ȼɨ ɢɡɛɟɠɚɧɢɟ 
ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨɹɜɥɹɸɳɢɯɫɹ ɩɪɢ ɧɟɪɚɜɧɨɦɟɪɧɵɯ ɨɫɚɞɤɚɯ 
ɨɫɧɨɜɚɧɢɹ ɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɞɟɮɨɪɦɚɰɢɹɯ, ɜ ɪɚɡɥɢɱɧɵɯ ɱɚɫɬɹɯ ɬɟɥɚ ɛɟɬɨɧɧɨɣ 
ɩɥɨɬɢɧɵ, ɨɧɚ ɪɚɡɞɟɥɟɧɚ ɧɚ ɫɟɤɰɢɢ (ɲɢɪɢɧɨɣ 9 ɦɟɬɪɨɜ) ɩɨɫɬɨɹɧɧɵɦɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨ-ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ. Ɍɚɤɠɟ ɜ ɷɬɨɦ ɪɚɡɞɟɥɟ ɩɪɨɢɡɜɟɞɟɧɚ ɨɰɟɧɤɚ 
ɩɪɨɱɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɹɯ ɧɚɝɪɭɡɨɤ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ 1,36 
(ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ ɫɨɨɪɭɠɟɧɢɣ I ɤɥɚɫɫɚ – 1,25). Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɥɨɬɢɧɚ 
Ʉɚɬɭɧɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ ɨɬɜɟɱɚɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɞɟɠɧɨɫɬɢ. ɉɪɢ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ 
ɧɚ ɩɪɨɱɧɨɫɬɶ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɧɟ ɩɪɟɜɵɲɚɸɬ ɤɪɢɬɢɱɟɫɤɢɯ ɡɧɚɱɟɧɢɣ, 
ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬɫɭɬɫɬɜɭɸɬ. ɉɥɨɬɢɧɚ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ, 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɋɇɢɉ.  

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɪɚɫɫɦɨɬɪɟɧɵ 
ɦɟɪɨɩɪɢɹɬɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ȽɌɋ. Ɍɚɤɠɟ ɩɟɪɟɱɢɫɥɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ ɜɨɡɜɟɞɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɢɞɪɨɭɡɥɚ. 
ɉɨ ɬɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɪɚɫɱɟɬɚɦ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ: 

– ɭɞɟɥɶɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ – 0,25 ɪɭɛ/ɤȼɬɱ; 
– ɭɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ – 89705 ɪɭɛ/ɤȼɬ. 
– ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 6 ɥɟɬ 3 ɦɟɫɹɰɚ. 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 
 

ȼɨɞɧɨ-ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

t Qɩɨɥ.ɛɵɬ Qɮ Qɯɫɛɪ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ 
V zɜɛ 

Zɧɛ ɇ Nɝɷɫ Nɝɚɪ 
Vɧɚɱ dV Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ 

X 248 1 0 101 349 200 350 5,00 0,27 4,73 491 489,98 490,49 445,22 44,73 138 ɩɨ ȼɏɄ 

XI  232 1 0 31 263 100 264 4,73 0,08 4,65 489,98 489,64 489,81 444,37 44,90 106 106 

XII  129 1 0 274 403 100 404 4,65 0,73 3,92 489,64 486,39 488,01 444,37 43,10 156 156 

I 83 1 0 358 441 100 442 3,92 0,96 2,96 486,39 482,42 484,41 444,37 39,49 156 156 

II  64 1 0 262 326 100 327 2,96 0,63 2,32 482,42 479,95 481,19 444,37 36,28 106 106 

III  91 1 0 108 199 100 200 2,32 0,29 2,03 479,95 478,64 479,30 444,37 34,38 121 ɩɨ ȼɏɄ 

IV  137 1 0 355 492 200 493 2,03 0,92 1,11 478,64 471,05 474,85 445,22 29,08 128 ɩɨ ȼɏɄ 

V 726 1 0 -336 390 200 391 1,11 -0,90 2,01 471,05 478,54 474,79 445,03 29,22 102 ɩɨ ȼɏɄ 

VI  1584 1 0 -750 834 200 835 2,01 -1,94 3,96 478,54 486,57 482,56 446,72 35,29 264 ɩɨ ȼɏɄ 

VII 866 1 0 -200 666 200 667 3,96 -0,54 4,49 486,57 488,96 487,77 446,12 41,10 245 ɩɨ ȼɏɄ 

VIII  606 1 0 -180 426 200 427 4,49 -0,48 4,97 488,96 491,00 489,98 445,18 44,26 169 ɩɨ ȼɏɄ 

IX  358 1 0 -10 348 200 349 4,97 -0,03 5,00 491,00 491,00 491,00 444,85 45,66 142 ɩɨ ȼɏɄ 
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Ɉɤɨɧɱɚɧɢɟ  ɩɪɢɥɨɠɟɧɢɹ Ⱥ 
 
Ɍɚɛɥɢɰɚ Ⱥ.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

t Qɩɨɥ.ɛɵɬ Qɮ Qɯɫɛɪ Qɜ-ɳɚ Qɝɷɫ Qɜɯɤ Qɧɛ 
V zɜɛ 

Zɧɛ ɇ Nɝɷɫ Nɝɚɪ 
Vɧɚɱ dV Vɤɨɧ zɧɚɱ zɤɨɧ zɫɪ 

X 268 1 0 81 349 200 350 5,00 0,22 4,78 491,00 490,21 490,60 445,22 44,84 138 ɩɨ ȼɏɄ 

XI  252 1 0 10 262 100 263 4,78 0,03 4,76 490,21 490,10 490,15 444,37 45,24 106 106 

XII  138 1 0 262 400 100 401 4,76 0,70 4,06 490,10 487,01 488,56 444,37 43,64 156 156 

I 84 1 0 350 434 100 435 4,06 0,94 3,12 487,01 483,05 485,03 444,37 40,12 156 156 

II  82 1 0 237 319 100 320 3,12 0,57 2,54 483,05 480,85 481,95 444,37 37,04 106 106 

III  91 1 0 280 371 100 372 2,54 0,75 1,79 480,85 477,32 479,08 444,37 34,17 114 ɩɨ ȼɏɄ 

IV  257 1 0 263 520 200 521 1,79 0,68 1,11 477,32 471,05 474,18 445,22 28,42 132 ɩɨ ȼɏɄ 

V 1049 1 0 -350 699 200 700 1,11 -0,94 2,05 471,05 478,73 474,89 446,25 28,10 176 ɩɨ ȼɏɄ 

VI  1779 1 200 -840 939 200 1140 2,05 -1,66 3,71 478,73 485,49 482,11 447,26 34,31 274 ɩɨ ȼɏɄ 

VII 1198 1 100 -457 741 200 842 3,71 -0,96 4,67 485,49 489,71 487,60 446,75 40,31 268 ɩɨ ȼɏɄ 

VIII  714 1 0 -126 588 200 589 4,67 -0,34 5,00 489,71 491,00 490,35 445,83 43,99 232 ɩɨ ȼɏɄ 

IX  433 1 0 0 433 200 434 5,00 0 5,00 491,00 491,00 491,00 445,21 45,25 176 ɩɨ ȼɏɄ 
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ɉɪɢɥɨɠɟɧɢɟ Ȼ 
 

Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ 
 

 
 

D1=6 ɦ; D1=7.5 ɦ 
Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ  
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ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢя 11,6 

Пɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ, ɥɟɬ 
6 ɥɟɬ 3 
ɦɟɫяɰɚ 

ɋɪɟɞɧяя ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ, % 45,87 

Чɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ 7470,0 

Иɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 1,62 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢя, ɪɭɛ/ɤȼɬ·ɱ 0,25 

ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢя, ɪɭɛ/ɤȼɬ 89705 
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