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ɊȿɎȿɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɚ Ⱥ. ȼ. ɓɟɪɛɢɧɚ ɧɚ ɬɟɦɭ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ» ɫɨɫɬɨɢɬ ɢɡ 85 ɫɬɪɚɧɢɰ ɪɚɫɱɟɬɧɨ-

ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ, 38 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺɃɈɇȺ ɋɌɊɈɂɌȿɅɖɋɌȼȺ, ɌȿɏɇɈɅɈȽɂɑȿ-

ɋɄȺə ɑȺɋɌɖ, ɊȺɋɑȿɌɇȺə ɑȺɋɌɖ, ȻȿɁɈɉȺɋɇɈɋɌɖ ɂ ɗɄɈɅɈȽɂɑ-

ɇɈɋɌɖ, ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ. 

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɚɝɢ-

ɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ Ⱥɧɞɠɟɪɨ-ɋɭɧɞɠɟɪɫɤ – Ʉɪɚɫɧɨɹɪɫɤ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɜɟɞɟɧɢɹ ɨ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɚ ɬɚɤɠɟ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɟɝɨ ɪɟ-

ɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɜɪɟɞɧɵɯ ɢ 

ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɭɱɚɫɬɧɢɤɨɜ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 

ɭɤɚɡɚɧɵ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɧɚ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ. 
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ȼȼȿȾȿɇɂȿ 

 

ɋɟɝɨɞɧɹ ɦɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɡɚɧɢɦɚɸɬ ɜɟɞɭɳɟɟ ɦɟɫɬɨ ɜ ɬɪɚɧɫ-

ɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ ɫɬɪɚɧɵ. 

ɇɵɧɟɲɧɟɟ ɫɨɫɬɨɹɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɤɪɚɣɧɟ ɞɥɢɬɟɥɶɧɵɦ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɬɢɯ ɫɚɦɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɩɨɷɬɨɦɭ 

ɩɪɨɛɥɟɦɚ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɞɟɠɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɛɟɫɩɟɪɟ-

ɛɨɣɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ ɜɯɨɞɹɬ ɜ ɪɹɞ ɩɟɪɜɨɨɱɟɪɟɞɧɵɯ ɡɚɞɚɱ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɮɬɟ-

ɩɪɨɜɨɞɧɨɣ ɫɢɫɬɟɦɵ. 

Ɉɛɟɫɩɟɱɟɧɢɟ ɷɮɮɟɤɬɢɜɧɨɣ ɢ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɦɨɠɟɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɨ 

ɩɭɬɟɦ ɩɪɨɜɟɞɟɧɢɹ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ, ɪɟɧɨɜɚɰɢɢ ɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɛɨɪɭɞɨ-

ɜɚɧɢɹ. Ɉɞɧɚɤɨ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɢ ɪɟɧɨɜɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɬɨɥɶɤɨ ɩɨɞɞɟɪ-

ɠɢɜɚɸɬ ɩɪɨɟɤɬɧɨ-ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ. ɉɪɢ ɷɬɨɦ ɪɟɤɨɧɫɬɪɭɤɰɢɹ, ɤɨɬɨɪɚɹ 

ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɨɫɧɨɜɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ 

ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ, ɡɚɥɨɠɟɧɧɵɟ ɜ ɩɪɨɟɤɬɟ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ. 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ Ɇɇ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɪɚɡɥɢɱɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɬɚɤɢɟ ɤɚɤ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ, ɡɟɦɥɹɧɵɟ 

ɪɚɛɨɬɵ, ɩɨɞɴɟɦ ɢ ɭɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, 

ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ, ɧɚɧɟɫɟɧɢɟ ɢɡɨɥɹɰɢɢ ɢ ɝɢɞɪɨɢɫɩɵɬɚɧɢɟ ɭɱɚɫɬɤɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤ-

ɰɢɢ ɭɱɚɫɬɤɚ Ɇɇ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ». 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɞɚɧɧɨɣ ɰɟɥɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɲɢɬɶ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɩɨɥɭɱɢɬɶ ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ (ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, 

ɝɪɭɧɬ ɢ ɬ.ɞ.) 

- ɫɨɫɬɚɜɢɬɶ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɤɚɩɢɬɚɥɶɧɨɦɭ ɪɟɦɨɧɬɭ; 

- ɩɪɨɜɟɫɬɢ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ; 

- ɩɪɟɞɭɫɦɨɬɪɟɬɶ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɨɟɤɬɚ; 

- ɪɚɫɫɦɨɬɪɟɬɶ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɩɪɨɟɤɬɚ. 
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Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɡɚɤɥɸɱɚ-

ɟɬɫɹ ɜ ɩɪɨɤɥɚɞɵɜɚɧɢɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɨɞɡɟɦɧɵɦ ɦɟɬɨɞɨɦ ɧɚ ɭɱɚɫɬɤɟ ɩɪɨɬɹɠɟɧ-

ɧɨɫɬɶɸ 34 ɤɦ. 
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ɈɋɇɈȼɇȺə ЧȺɋɌɖ 

 

1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 

1.1 Ʉɥɢɦɚɬɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɭɪɨɜɨɣ ɡɢɦɨɣ ɢ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ. 

 

1.1.1 Ⱥɬɦɨɫɮɟɪɧɚɹ ɰɢɪɤɭɥɹɰɢɹ 

 

ɇɚɞ ɷɬɨɣ ɬɟɪɪɢɬɨɪɢɟɣ ɩɟɪɟɧɨɫ ɜɨɡɞɭɲɧɵɯ ɦɚɫɫ ɩɪɨɢɫɯɨɞɢɬ ɜ ɧɚɩɪɚɜɥɟ-

ɧɢɢ ɫ Ɂɚɩɚɞɚ ɧɚ ȼɨɫɬɨɤ, ɢɧɨɝɞɚ ɜɨɡɧɢɤɚɸɬ ɜɢɯɪɢ ɰɢɤɥɨɧɨɜ ɫ ɘɝɚ ɢɥɢ ɘɝɨ-

ɡɚɩɚɞɚ, ɤɨɬɨɪɵɟ ɱɚɫɬɨ ɜɵɡɵɜɚɸɬ ɨɛɢɥɶɧɵɟ ɨɫɚɞɤɢ. Ɂɢɦɨɣ, ɨɫɨɛɟɧɧɨ ɜ ɞɟɤɚɛɪɟ ɢ 

ɮɟɜɪɚɥɟ, ɰɢɤɥɨɧɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɫɥɚɛɚ [1]. 

 

1.1.2 ȼɟɬɪɨɜɨɣ ɪɟɠɢɦ 

 

ȼ ɝɨɞɨɜɨɦ ɪɚɡɪɟɡɟ ɩɪɟɨɛɥɚɞɚɸɳɢɦɢ ɧɚɩɪɚɜɥɟɧɢɟɦ ɜɟɬɪɚ ɹɜɥɹɟɬɫɹ Ɂɚɩɚɞ-

ɧɨɟ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 4,0 ɦ/ɫ. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɫɤɨɪɨɫɬɶ 

ɜɟɬɪɚ ɤɨɥɟɛɥɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 2,6...5,2 ɦ / ɫ. ɋɚɦɵɟ ɧɢɡɤɢɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  ɦɨɠɧɨ 

ɧɚɛɥɸɞɚɬɶ ɜ ɚɜɝɭɫɬɟ. [1] 

Cɨɝɥɚɫɧɨ ɋɉ 36.13330.2012 ɩɨ ɞɚɜɥɟɧɢɸ ɜɟɬɪɚ ɞɚɧɧɵɣ ɨɛɴɟɤɬ ɧɚɯɨɞɢɬɫɹ 

ɜ III ɪɚɣɨɧɟ [8]. 

 

1.1.3 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 

 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ -1,2°C. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ-

ɹɧɜɚɪɶ ɫɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɚ ɫɨɫɬɚɜɥɹɟɬ -23 °C. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦ-

ɩɟɪɚɬɭɪɚ, ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ(ɢɸɥɹ), ɫɨɫɬɚɜɥɹɟɬ +25,1 °C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɢ-
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ɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɜ ɹɧɜɚɪɟ ɢ ɞɟɤɚɛɪɟ(-53 °ɋ), ɚ ɚɛɫɨɥɸɬɧɵɣ 

ɦɚɤɫɢɦɭɦ – ɜ ɢɸɧɟ ɢ ɢɸɥɟ (+38 °ɋ).  

Ɉɫɟɧɶɸ 17 ɨɤɬɹɛɪɹ ɩɪɨɢɫɯɨɞɢɬ ɭɫɬɨɣɱɢɜɵɣ ɩɟɪɟɯɨɞ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦ-

ɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɱɟɪɟɡ 0°ɋ, ɜɟɫɧɨɣ – 13 ɚɩɪɟɥɹ. ɉɟɪɜɵɟ ɡɚɦɨɪɨɡɤɢ ɩɨɹɜɥɹɸɬɫɹ 

ɜ ɤɨɧɰɟ ɩɟɪɜɵɯ ɞɟɫɹɬɢ ɞɧɟɣ ɫɟɧɬɹɛɪɹ. ɉɨɫɥɟɞɧɢɟ– ɜ ɞɜɚɞɰɚɬɶ ɩɹɬɵɯ ɱɢɫɥɚɯ 

ɦɚɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɟɡɦɨɪɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ 106 ɞɧɟɣ. 

Ɋɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɣ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ: 

- ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,92 – -40 °ɋ; 

- ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98 – -43 °ɋ[1]. 

 

1.1.4 Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ 

 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɟɬ 0 °ɋ. ɋɚɦɚɹ 

ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɦɢɧɢɦɚɥɶɧɵɯ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɡɧɚɱɟ-

ɧɢɣ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɹɧɜɚɪɟ (-28 °ɋ). ɋɚɦɚɹ ɜɵɫɨɤɚɹ ɫɪɟɞɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɫɪɟɞ-

ɧɟɦɟɫɹɱɧɵɯ ɬɟɦɩɟɪɚɬɭɪ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɢɸɥɟ (+41 °ɋ). 

ɋ ɝɥɭɛɢɧɨɣ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɫɧɢɠɚɟɬɫɹ ɜ ɥɟɬɧɢɟ ɦɟɫɹɰɵ, ɡɢɦɨɣ, 

ɧɚɨɛɨɪɨɬ, ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɱɜɵ ɫ ɝɥɭɛɢɧɨɣ ɜɵɲɟ, ɬɚɤ ɤɚɤ ɫɧɚɱɚɥɚ ɟɟ ɩɨɜɟɪɯɧɨɫɬɶ 

ɨɫɬɵɜɚɟɬ. 

ɋɪɟɞɧɹɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɩɨɱɜɵ ɫɨɫɬɚɜɥɹɟɬ 158ɫɦ.  

 

1.1.5 Ɉɫɚɞɤɢ 

 

ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɧɨɪɦɚ ɨɫɚɞɤɨɜ ɫɨɫɬɚɜɥɹɟɬ 481ɦɦ. ɇɚɢɛɨɥɶɲɚɹ ɢɯ 

ɱɚɫɬɶ (66 %) ɜɵɩɚɞɚɟɬ ɜ ɬɟɩɥɵɣ ɩɟɪɢɨɞ ɝɨɞɚ. ȼ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ -34 % ɨɬ ɝɨɞɨ-

ɜɨɣ ɧɨɪɦɵ. ɇɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɵɩɚɜɲɢɯ ɨɫɚɞɤɨɜ ɡɚ ɝɨɞ – 589ɦɦ, 

ɧɚɢɦɟɧɶɲɟɟ – 242ɦɦ.ɋɚɦɨɟ ɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ, ɜɵɩɚɜɲɟɟ ɡɚ ɦɟɫɹɰ, 

ɧɚɛɥɸɞɚɥɨɫɶ ɜ ɢɸɥɟ 1955 ɝɨɞɚ (146ɦɦ), ɧɚɢɦɟɧɶɲɟɟ ɜ ɹɧɜɚɪɟ 1930 ɝɨɞɚ (0 ɦɦ) 

[1]. 
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1.1.6 ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ 

 

ɋɧɟɠɧɵɣ ɩɨɤɪɨɜ ɩɨɹɜɥɹɟɬɫɹ ɜ ɤɨɧɰɟ ɞɟɫɹɬɵɯ ɱɢɫɟɥ ɨɤɬɹɛɪɹ. ɍɫɬɨɣɱɢɜɵɣ 

ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɮɨɪɦɢɪɭɟɬɫɹ ɜ ɧɚɱɚɥɟ ɧɨɹɛɪɹ, ɚ ɪɚɡɪɭɲɚɟɬɫɹ ɜ ɧɚɱɚɥɟ ɚɩɪɟɥɹ. 

ɉɨɥɧɵɣ ɫɯɨɞ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɤɨɧɰɟ ɬɪɟɬɶɟɣ ɞɟɤɚɞɵ ɚɩɪɟɥɹ. 

Ɇɚɤɫɢɦɚɥɶɧɨɣ ɜɵɫɨɬɵ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ ɞɨɫɬɢɝɚɟɬ ɜ ɤɨɧɰɟ ɬɪɟɬɶɟɣ ɞɟɤɚ-

ɞɵ ɮɟɜɪɚɥɹ. ɋɪɟɞɧɹɹ ɢɡ ɧɚɢɛɨɥɶɲɢɯ ɜɵɫɨɬ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɡɚ ɦɧɨɝɨɥɟɬɧɢɣ 

ɩɟɪɢɨɞ ɧɚɛɥɸɞɟɧɢɣ ɜ ɩɨɥɟ ɫɨɫɬɚɜɢɥɚ 29 ɫɦ. 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɫɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɪɚɜɧɨ 2,4 ɤɉɚ (240 ɤɝɫ/ɦ2) [1]. 

 

1.1.7 ȼɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 

 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɭɩɪɭɝɨɫɬɶ ɜɨɞɹɧɨɝɨ ɩɚɪɚ, ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ ɜɨɡɞɭɯɟ, ɪɚɜɧɚ 

5,8 ɦɛ. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɭɩɪɭɝɨɫɬɶ ɜɨɞɹɧɨɝɨ ɩɚɪɚ ɢɡɦɟɧɹɟɬɫɹ ɨɬ 1,3ɦɛ ɜ ɹɧɜɚɪɟ 

ɞɨ 14,2 ɦɛ ɜ ɢɸɥɟ. ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ – 69 %. 

ɋɪɟɞɧɢɟ ɦɟɫɹɱɧɵɟ ɟɟ ɡɧɚɱɟɧɢɹ ɢɡɦɟɧɹɸɬɫɹ ɨɬ 56 % ɜ ɦɚɟ ɞɨ 75 % ɜ ɫɟɧɬɹɛɪɟ ɢ 

ɞɟɤɚɛɪɟ. ɋɪɟɞɧɢɣ ɝɨɞɨɜɨɣ ɞɟɮɢɰɢɬ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɪɚɜɟɧ 3,3 ɦɛ [1].  

 

1.2 Ƚɟɨɝɪɚɮɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
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1.3 ɂɧɠɟɧɟɪɧɨ – ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
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2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

2.1 ɋɜɟɞɟɧɶɹ ɨ ɥɢɧɟɣɧɨɦ ɨɛɴɟɤɬɟ 
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2.2ȼɢɞɵ ɢ ɩɨɪɹɞɨɤ ɪɚɛɨɬ 

 

Ɋɟɤɨɧɫɬɪɭɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɤɥɚɞɵɜɚɬɶ 

ɬɪɭɛɨɭɤɥɚɞɱɢɤɚɦɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɹɝɤɢɯ ɩɨɥɨɬɟɧɟɰ, ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ 

ɦɟɪ ɩɪɟɞɨɫɬɨɪɨɠɧɨɫɬɢ ɜɨ ɢɡɛɟɠɚɧɢɟ ɩɨɜɪɟɠɞɟɧɢɹ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ[2].  

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɭɱɚɫɬɤɚ Ɇɇ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ.  

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ: 

- ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ; 

- ɭɤɥɚɞɤɚ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɫɬɵɤɨɜɤɚ ɩɪɢɦɵɤɚɸɳɢɯ ɭɱɚɫɬɤɨɜ; 

- ɨɱɢɫɬɤɚ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ ɜɧɨɜɶ ɭɥɨɠɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɬɪɭɛɨ-

ɩɪɨɜɨɞɚ; 

- ɨɩɨɪɨɠɧɟɧɢɟ ɨɬ ɨɩɪɟɫɨɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ; 

- ɩɨɞɤɥɸɱɟɧɢɟ ɤ ɞɟɣɫɬɜɭɸɳɟɦɭ ɬɪɭɛɨɩɪɨɜɨɞɭ; 

- ɛɚɥɥɚɫɬɢɪɨɜɤɚ ɭɱɚɫɬɤɚ; 

- ɡɚɫɵɩɤɚ ɬɪɚɧɲɟɢ; 

- ɨɛɭɫɬɪɚɢɜɚɧɢɟ ɨɩɨɡɧɚɜɚɬɟɥɶɧɵɦɢ ɡɧɚɤɚɦɢ ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ 

ɬɪɚɫɫɵ Ɇɇ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ». 

ȼ ɦɟɫɬɚɯ ɝɞɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɟɡɞ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ ɱɟɪɟɡ 

ɩɨɞɡɟɦɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ (Ɇɇ) ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɭɤɥɚɞɤɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 

ɩɥɢɬ.  

 

2.3 Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ,ɱɬɨ ɛɵ ɢɡɛɟɠɚɬɶ ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɦ-

ɦɭɧɢɤɚɰɢɣ ɤɨɜɲɨɦ ɷɤɫɤɚɜɚɬɨɪɚ ɧɭɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɪɚɫɩɨɥɨɠɟɧɢɟ ɩɨɞɡɟɦɧɵɯ 
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ɤɨɦɦɭɧɢɤɚɰɢɣ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɨɞɧɨɦ ɤɨɪɢɞɨɪɟ ɫ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɦ ɭɱɚɫɬɤɨɦ 

Ɇɇ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ» ɩɪɢ ɩɨɦɨɳɢ ɦɚɝɧɢɬɧɨɝɨ ɢɫɤɚɬɟɥɹ[3].  

ɉɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɬɪɚɫɫɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɫɭɳɟɫɬɜɭɸɳɢɦɢ ɩɨɞɡɟɦɧɵɦɢ 

ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɨɜ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦɢ ɫɪɟɞ-

ɫɬɜɚɦɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɥɢɠɟ 2 ɦ ɨɬ ɛɨɤɨɜɨɣ ɫɬɟɧɤɢ ɬɪɭɛɵ ɢ ɧɟ ɦɟɧɟɟ 1 ɦ ɧɚɞ 

ɜɟɪɯɨɦ ɷɬɢɯ ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɉɫɬɚɜɲɢɣɫɹ ɝɪɭɧɬ ɫɥɟɞɭɟɬ ɪɚɡɪɚɛɚɬɵɜɚɬɶ ɬɨɥɶɤɨ 

ɜɪɭɱɧɭɸ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ ɭɞɚɪɧɨɝɨ ɞɟɣɫɬɜɢɹ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬ 

ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɧɹɬɶ ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɦɟɪɵ, ɱɬɨ ɛɵ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨ-

ɜɪɟɠɞɟɧɢɹ ɤɨɦɦɭɧɢɤɚɰɢɣ[4]. 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɞɨɩɭɫɤɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɫɬɚɧɨɜɤɢ ɪɚɡ-

ɛɢɜɨɱɧɵɯ ɡɧɚɤɨɜ. 

ɉɪɢ ɛɚɥɥɚɫɬɢɪɨɜɤɟ Ɇɇ ɛɚɥɥɚɫɬɢɪɭɸɳɢɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ ɲɢɪɢɧɚ ɬɪɚɧ-

ɲɟɢ ɞɨɥɠɧɚ ɭɫɬɚɧɚɜɥɢɜɚɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɬɨɝɨ ɱɬɨ ɛɵ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɟɧɤɨɣ 

ɬɪɚɧɲɟɢ ɢ ɝɪɭɡɨɦ ɛɵɥɨ ɧɟ ɦɟɧɶɲɟ ɱɟɦ 0,2ɦ[5]. 

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɝɪɭɧɬ, ɭɛɢɪɚɟɦɵɣ ɫ ɡɟɦɟɥɶ ɜɪɟɦɟɧɧɨɝɨ ɨɬɜɨɞɚ, ɫɥɟɞɭɟɬ 

ɯɪɚɧɢɬɶ ɜ ɨɬɜɚɥɚɯ (ɜɛɥɢɡɢ ɩɨɥɨɫɵ ɨɬɜɨɞɚ)ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɟɝɨ ɧɟɨɛɯɨ-

ɞɢɦɨ ɜɟɪɧɭɬɶ ɧɚ ɦɟɫɬɨ. ɍɞɚɥɟɧɢɟ ɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɫɥɟɞɭɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 

ɛɭɥɶɞɨɡɟɪɨɦ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɡɚɩɨɥɧɟɧɢɸ ɬɪɚɧɲɟɢ ɝɪɭɧɬɨɦ ɧɟɨɛɯɨɞɢ-

ɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɟɟ: 

- ɩɪɨɜɟɪɢɬɶ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢ ɤɚɱɟɫɬɜɨ ɟɝɨ ɢɡɨɥɹɰɢ-

ɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ; 

- ɩɨɥɭɱɢɬɶ ɪɚɡɪɟɲɟɧɢɟ (ɩɢɫɶɦɟɧɧɨɟ) ɧɚ ɡɚɫɵɩɤɭ ɭɥɨɠɟɧɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨ-

ɞɚ. 

ɉɪɢ ɡɚɩɨɥɧɟɧɢɢ ɬɪɚɧɲɟɢ ɧɭɠɧɨ ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɫɥɟɞɭɸɳɢɯ ɩɪɚɜɢɥ: 

- ɧɚ ɭɱɚɫɬɤɚɯ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɤɪɢɜɵɦɢ ɫɧɚɱɚɥɚ ɡɚɫɵɩɚɬɶ ɤɪɢɜɨɥɢɧɟɣ-

ɧɵɣ ɭɱɚɫɬɨɤ, ɢ ɬɨɥɶɤɨ ɡɚɬɟɦ ɨɫɬɚɥɶɧɭɸ ɟɝɨ ɱɚɫɬɶ (ɜ ɨɛɟ ɫɬɨɪɨɧɵ ɨɬ ɫɟɪɟɞɢɧɵ); 

- ɩɪɢ ɧɚɥɢɱɢɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɤɪɢɜɵɯ ɡɚɫɵɩɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɥɟɞɭɟɬ ɨɫɭ-

ɳɟɫɬɜɥɹɬɶ ɫ ɞɜɭɯ ɫɬɨɪɨɧ (ɫɜɟɪɯɭ ɜɧɢɡ). 

Ɂɚɫɵɩɚɧɢɟ ɬɪɚɧɲɟɢ ɝɪɭɧɬɨɦ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɛɭɥɶɞɨɡɟɪɨɦ. 
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ɋɚɦɵɟ ɡɧɚɱɢɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ ɩɪɨɜɟɞɟɧɢɹ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ 

ɷɬɨ: 

- ɫɨɛɥɸɞɚɬɶ ɞɨɩɭɫɬɢɦɭɸ ɤɪɭɬɢɡɧɭ ɨɬɤɨɫɨɜ ɬɪɚɧɲɟɣ ɢ ɤɨɬɥɨɜɚɧɨɜ; 

- ɫɨɛɥɸɞɚɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɪɚɡɪɵɜɵ ɜɨ ɜɪɟɦɟɧɢ ɦɟɠɞɭ ɪɚɡɪɚɛɨɬɤɨɣ 

ɬɪɚɧɲɟɢ, ɭɤɥɚɞɤɨɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɨɛɪɚɬɧɨɣ ɡɚɫɵɩɤɨɣ ɷɬɨɣ ɬɪɚɧɲɟɢ. 

 

2.4 Ɍɪɚɧɫɩɨɪɬɧɵɟ ɢ ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ 

 

ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥ-

ɧɢɬɶ ɤɨɦɩɥɟɤɫ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ: 

- ɫɤɨɨɪɞɢɧɢɪɨɜɚɬɶ ɩɪɢɟɦɤɭ ɬɪɭɛ ɫ ɚɞɦɢɧɢɫɬɪɚɰɢɟɣ ɠ.ɞ. ɫɬɚɧɰɢɢ; 

- ɫɨɝɥɚɫɨɜɚɬɶ ɪɟɠɢɦ ɩɪɨɜɟɞɟɧɢɹ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ ɢɫɯɨɞɹ 

ɢɡ ɫɪɨɤɚ ɩɪɢɛɵɬɢɹ ɩɥɚɬɮɨɪɦ ɫ ɬɪɭɛɚɦɢ; 

- ɧɚɡɧɚɱɢɬɶ ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɩɨɝɪɭɡɨɱɧɨ-

ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ; 

- ɨɫɧɚɫɬɢɬɶ ɩɥɨɳɚɞɤɭ ɪɚɡɝɪɭɡɤɢ ɨɫɜɟɳɟɧɢɟɦ, ɟɫɥɢ ɪɚɡɝɪɭɡɤɭ ɩɪɢɞɟɬɫɹ 

ɜɵɩɨɥɧɹɬɶ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ (ɩɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ ɢ ɦɟɫɬɚ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

ɞɨɥɠɧɵ ɢɦɟɬɶ ɨɫɜɟɳɟɧɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 10 ɥɤ, ɨɫɬɚɥɶɧɵɟ ɬɟɪɪɢɬɨɪɢɢ – ɧɟ ɦɟɧɟɟ 

2 ɥɤ [6]): 

- ɨɫɭɳɟɫɬɜɢɬɶ ɩɥɚɧɢɪɨɜɤɭ ɩɥɨɳɚɞɨɤ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɛɭɥɶɞɨɡɟɪɨɦ ɱɬɨ ɛɵ, 

ɨɛɟɫɩɟɱɢɬɶ ɞɪɟɧɚɠ ɞɨɠɞɟɜɵɯ ɜɨɞ (ɭɤɥɨɧ ɧɟ ɛɨɥɶɲɟ 1,5...2°); 

- ɨɛɭɫɬɪɨɢɬɶ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ ɤ ɩɥɨɳɚɞɤɟ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɩɪɢ ɩɨɦɨɳɢ 

ɞɨɪɨɠɧɵɯ ɡɧɚɤɨɜ «ɜɴɟɡɞ», «ɜɵɟɡɞ», «ɪɚɡɜɨɪɨɬ», «ɨɝɪɚɧɢɱɟɧɢɟ ɫɤɨɪɨɫɬɢ», ɫɨ-

ɝɥɚɫɧɨ ȽɈɋɌ Ɋ52290 – 2004; 

- ɩɨɦɟɫɬɢɬɶ ɜɫё ɧɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɜ ɡɨɧɟ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ; 

- ɩɪɟɞɨɫɬɚɜɢɬɶ ɪɚɛɨɱɢɦ ɋɂɁ, ɬɟɥɟɮɨɧɭɸ ɫɜɹɡɶ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɨɤɚɡɚ-

ɧɢɹ ɩɟɪɜɨɣ ɞɨɜɪɚɱɟɛɧɨɣ ɩɨɦɨɳɢ; 

- ɩɪɨɜɟɫɬɢ ɢɧɫɬɪɭɤɬɚɠ ɢ ɩɨ ɈɌ ɢ ɉȻ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɬɪɭɛɨɭɤɥɚɞɱɢɤɨɜ ɢ ɫɬɪɟɥɨɜɵɯ 

ɤɪɚɧɨɜ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢɛɨɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ȺɁɄ110 ɢɥɢ ɉȻɌ-1.  
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2.5 Ⱦɨɫɬɚɜɤɚ ɬɪɭɛ ɧɚ ɩɥɨɳɚɞɤɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

 

ɇɚ ɦɟɫɬɟ ɪɚɡɝɪɭɡɤɢ ɬɪɭɛɵ ɤɪɚɧɨɦ ɡɚɝɪɭɠɚɸɬɫɹ ɧɚ ɬɪɛɨ-ɩɥɟɬɟɜɨɡɧɵɣ ɪɨ-

ɫɩɭɫɤ ɫ ɰɟɥɶɸ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ ɩɟɪɟɜɨɡɤɢ ɤ ɩɥɨɳɚɞɤɚɦ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

Ⱦɨɫɬɚɜɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ ɞɨɪɨɝɚɦ ɫ ɚɫɮɚɥɶɬɨɜɵɦ ɩɨɤɪɵɬɢɟɦ. 

ɉɪɢ ɫɤɥɚɞɢɪɨɜɚɧɢɢ ɬɪɭɛɵ ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɜ «ɫɟɞɥɨ» ɜ 2 ɪɹɞɚ. 

Ɍɪɟɛɨɜɚɧɢɹ ɤ ɫɤɥɚɞɢɪɨɜɚɧɢɸ ɬɪɭɛ: 

- ɧɢɠɧɢɣ ɪɹɞ ɧɟɨɛɯɨɞɢɦɨ ɭɤɥɚɞɵɜɚɬɶ ɧɚ ɱɟɬɵɪɟ ɨɛɪɟɡɢɧɟɧɧɵɟ ɞɟɪɟɜɹɧ-

ɧɵɟ ɩɨɞɤɥɚɞɤɢ ɢɡ ɛɪɭɫɚ 250x250 ɦɦ ɫ ɞɭɝɨɨɛɪɚɡɧɵɦɢ ɜɵɪɟɡɚɦɢ, ɝɥɭɛɢɧɨɣ ɧɟ 

ɦɟɧɟɟ 100 ɦɦ (ɪɟɡɢɧɚ ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 20 ɦɦ); Ⱦɜɟ ɩɨɞɤɥɚɞɤɢ ɪɚɡɦɟɳɚɸɬɫɹ 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 1,5 ɦ ɨɬ ɬɨɪɰɨɜ ɬɪɭɛ, ɚ ɞɜɟ ɞɪɭɝɢɟ – ɧɚ ɪɚɫɫɬɨɹɧɢɢ 2,6 ɦ ɨɬ ɩɟɪ-

ɜɵɯ; 

- ɜɟɪɯɧɢɣ ɹɪɭɫ ɬɪɭɛ ɭɤɥɚɞɵɜɚɟɬɫɹ ɜ ɫɟɞɥɨ ɩɟɪɜɨɝɨ ɹɪɭɫɚ ɧɚ ɱɟɬɵɪɟɯ ɪɟɡɢ-

ɧɨɜɵɯ ɩɪɨɤɥɚɞɤɚɯ ɲɢɪɢɧɨɣ 500ɦɦ ɢ ɬɨɥɳɢɧɨɣ 20ɦɦ. 

Ɋɹɞɨɦ ɫ ɤɚɠɞɵɦ ɲɬɚɛɟɥɟɦ ɞɨɥɨɠɟɧɚ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɚ ɬɚɛɥɢɱɤɚ, ɜ ɤɨɬɨ-

ɪɨɣ ɫɨɞɟɪɠɢɬɫɹ ɨɫɧɨɜɧɚɹ ɬɟɯɧɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ ɫɤɥɚɞɢɪɭɟɦɵɯ ɬɪɭɛɚɯ. 

ɏɪɚɧɟɧɢɟ ɬɪɭɛ ɫ ɡɚɜɨɞɫɤɢɦ ɩɨɤɪɵɬɢɟɦ ɨɫɭɳɟɫɬɜɥɹɸɬ ɲɬɚɛɟɥɹɦɢ ɜɵɫɨɬɨɣ 

ɧɟ ɛɨɥɟɟ 2 ɦ (ɜ 2 ɪɹɞɚ). ȼɨ ɢɡɛɟɠɚɧɢɟ ɪɚɫɤɚɬɵɜɚɧɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɛɨ-

ɤɨɜɵɟ ɨɩɨɪɵ. ȼ ɲɬɚɛɟɥɶ ɭɤɥɚɞɵɜɚɸɬɫɹ ɬɪɭɛɵ ɬɨɥɶɤɨ ɨɞɧɨɝɨ ɬɢɩɨɪɚɡɦɟɪɚ. 

Ɍɪɭɛɵ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɧɚ ɪɨɜɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɨɛɪɟɡɢ-

ɧɟɧɧɵɯ ɞɟɪɟɜɹɧɧɵɯ ɩɨɞɤɥɚɞɨɤ ɢɥɢ ɩɟɫɱɚɧɵɯ ɜɚɥɢɤɨɜ ɩɨɤɪɵɬɵɯ ɩɥɟɧɤɨɣ ɢɡ ɩɨ-

ɥɢɷɬɢɥɟɧɚ. ɏɪɚɧɟɧɢɟ ɬɪɭɛ ɧɚ ɨɬɤɪɵɬɨɦ ɝɪɭɧɬɟ ɢɥɢ ɫɧɟɝɭ ɡɚɩɪɟɳɟɧɨ. 

 

2.6 ɋɜɚɪɨɱɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ 

 

Ⱦɨ ɧɚɱɚɥɚ ɫɜɚɪɨɱɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ 

ɞɟɣɫɬɜɢɹ:  

- ɧɚɡɧɚɱɢɬɶ ɥɢɰ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɨɞɝɨɬɨɜɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɤ ɫɜɚɪɤɟ; 

- ɨɮɨɪɦɢɬɶ ɧɚɪɹɞ-ɞɨɩɭɫɤ ɧɚ ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ; 

- ɨɩɪɟɞɟɥɢɬɶ ɩɟɪɟɱɟɧɶ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ; 
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- ɩɨɞɝɨɬɨɜɢɬɶ ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧɫɬɪɭɦɟɧɬɵ; 

- ɩɨɞɜɟɪɝɧɭɬɶ ɩɪɨɜɟɪɤɟ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɦɟɫɬɟ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɜɚɪɢɜɚɟɦɵɯ ɬɪɭɛ; 

- ɫɩɥɚɧɢɪɨɜɚɬɶ ɩɥɨɳɚɞɤɭ ɫɜɚɪɨɱɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ; 

- ɩɨɞɝɨɬɨɜɢɬɶ ɩɭɬɢ ɩɪɨɟɡɞɚ ɞɥɹ ɬɪɭɛɨɭɤɥɚɞɱɢɤɚ ɤ ɦɟɫɬɚɦ ɫɛɨɪɤɢ ɢ ɫɤɥɚ-

ɞɢɪɨɜɚɧɢɹ; 

- ɪɚɡɦɟɫɬɢɬɶ ɜɚɝɨɧɱɢɤɢ ɫ ɰɟɥɶɸ ɯɪɚɧɟɧɢɹ ɜ ɧɢɯɦɚɬɟɪɢɚɥɨɜɞɥɹ ɫɜɚɪɤɢ ɢ 

ɪɚɡɧɨɨɛɪɚɡɧɨɝɨ ɢɧɜɟɧɬɚɪɹ; 

- ɭɫɬɚɧɨɜɢɬɶ ɩɟɱɢ ɩɪɨɤɚɥɢɜɚɧɢɹ ɷɥɟɤɬɪɨɞɨɜ;  

- ɪɚɫɩɨɥɨɠɢɬɶ ɬɪɭɛɵ ɧɚ ɞɟɪɟɜɹɧɧɵɟ ɩɪɨɤɥɚɞɤɢ (ɦɢɧɢɦɭɦ 2 ɧɚ ɬɪɭɛɭ) 

ɜɞɨɥɶ ɨɫɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɡɚ 10ɦ ɨɬ ɝɪɚɧɢɰɵ ɬɪɚɧɲɟɢ ɩɨɞ ɭɝɥɨɦ 15...20° ɤ ɨɫɢ 

ɬɪɭɛɨɩɪɨɜɨɞɚ [7]; 

- ɩɪɨɥɨɠɢɬɶ ɨɬ Ⱦɗɋ ɫɢɥɨɜɵɟ ɢ ɫɜɚɪɨɱɧɵɟ ɤɚɛɟɥɢ; 

- ɪɚɫɩɨɥɨɠɢɬɶ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɧɟɨɛɯɨɞɢɦɵɟ ɬɟɯɧɢɤɭ ɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɢɧ-

ɫɬɪɭɦɟɧɬɵ. 

ɋɜɚɪɨɱɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ ɜ ɫɨɨɬɜɟɬ-

ɫɬɜɢɢ ɫɨ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɞɟɣɫɬɜɢɣ: 

- ɩɨɞɜɟɪɝɧɭɬɶ ɩɪɨɜɟɪɤɟ ɬɟɤɭɳɟɟ ɫɨɫɬɨɹɧɢɟ ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɜ ɦɟɫɬɟ ɩɪɨ-

ɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ; 

- ɩɨɥɨɠɢɬɶ ɧɚ ɢɧɜɟɧɬɚɪɧɵɟ ɥɟɠɤɢ ɤɨɧɰɵ ɬɪɭɛ; 

- ɜɵɱɢɫɬɢɬɶ ɜɧɭɬɪɟɧɧɸɸ ɩɨɥɨɫɬɶ ɬɪɭɛ ɨɬ ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɩɨɫɬɨɪɨɧɧɟɝɨ 

ɦɭɫɨɪɚ; 

- ɨɫɭɳɟɫɬɜɢɬɶ ɜɢɡɭɚɥɶɧɵɣ ɤɨɧɬɪɨɥɶ ɬɪɭɛ; 

- ɭɞɚɥɢɬɶ ɭɫɢɥɟɧɢɹ ɡɚɜɨɞɫɤɢɯ ɲɜɨɜ ɧɚ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛ ɞɨ 

0...0,5 ɦɦ ɜ ɦɟɫɬɚɯ ɲɢɪɢɧɨɣ 10...15 ɦɦ ɨɬ ɬɨɪɰɨɜ ɬɪɭɛ [8]; 

- ɡɚɲɤɭɪɢɬɶ ɞɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɛɥɟɫɤɚ ɤɪɨɦɤɢ ɢ ɩɪɢɥɟɝɚɸɳɢɟ ɤ ɧɢɦ ɩɨ-

ɜɟɪɯɧɨɫɬɢ ɧɚ ɲɢɪɢɧɭ ɧɟ ɦɟɧɶɲɟ 10ɦɦ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪ-

ɬɨɣ [9]; 
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- ɨɫɭɳɟɫɬɜɢɬɶ ɰɟɧɬɪɢɪɨɜɚɧɢɟ ɬɨɪɰɨɜ ɢɫɩɨɥɶɡɭɹ ɜɧɭɬɪɟɧɧɢɣ ɰɟɧɬɪɚ-

ɬɨɪ(ɧɚɪɭɠɧɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɩɪɢɦɟɧɟɧɢɹ ɜɧɭɬɪɟɧɧɢɯ);  

- ɟɫɥɢ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɫɜɚɪɤɢ ɬɪɟɛɭɟɬɫɹ ɬɨ ɜɵɩɨɥɧɢɬɶ ɩɨɞɨɝɪɟɜ ɤɨɧɰɨɜ 

ɬɪɭɛ; 

- ɩɪɨɢɡɜɟɫɬɢ ɫɜɚɪɤɭ ɩɪɢ ɩɨɦɨɳɢ ɊɗȾ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɤɚɪɬɵ. 

ɋɜɚɪɤɚ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

- ɫɜɚɪɤɚ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ, ɟɝɨ ɡɚɱɢɫɬɤɚ (ɠɢɦɤɢ ɰɟɧɬɪɚɬɨɪɚ ɨɫɜɨɛɨɠɞɚɸɬɫɹ 

ɬɨɥɶɤɨ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ); 

- ɫɜɚɪɤɚ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ (ɧɚɧɟɫɟɧɢɟ ɦɚɪɤɢɪɨɜɤɢ 

(ɤɥɟɣɦɨ ɫɜɚɪɳɢɤɚ) ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɥɹ 

ɷɬɨɝɨ ɦɚɪɤɟɪɚɦ ɧɚ ɜɧɟɲɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɬɪɭɛɵ ɡɚ 100...120 ɦɦ ɨɬ ɲɜɚ)[9]; 

- ɜɵɩɨɥɧɢɬɶ ɇɄ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ.  

ɋɜɚɪɢɜɚɧɢɟ ɤɚɠɞɨɝɨ ɫɥɨɹ ɜɵɩɨɥɧɹɟɬɫɹ 2-ɹ ɫɜɚɪɳɢɤɚɦɢ ɨɞɧɨɜɪɟɦɟɧɧɨ. ȼɨ 

ɜɪɟɦɹ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɦɨɧɢɬɨɪɢɧɝ ɬɟɯ. ɫɨɫɬɨɹɧɢɹ ɨɛɨ-

ɪɭɞɨɜɚɧɢɹ ɢ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɫɜɚɪɤɢ 

Ɉɱɟɧɶ ɜɚɠɧɨ ɱɬɨ ɛɵ ɜ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɛɵɥɚ ɝɚɪɚɧɬɢɪɨɜɚɧɧɚ ɫɨɯɪɚɧɧɨɫɬɶ 

ɡɚɜɨɞɫɤɨɝɨ ɢɡɨɥɹɰɢɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɬɪɭɛ. Ⱦɥɹ ɡɚɳɢɬɵ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɢ ɨɬ 

ɛɪɵɡɝ ɦɟɬɚɥɥɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɤɨɜɪɢɤɢ ɢɡ ɤɨɲɦɵ. ɇɟɨɛɯɨɞɢɦɨ ɱɬɨ 

ɛɵ ɲɢɪɢɧɚ ɤɨɜɪɢɤɨɜ ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɦɟɧɟɟ 0,6ɦ, ɢ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɞɢɚɦɟɬɪɚ 

ɬɪɭɛɵ ɞɥɢɧɨɣ. Ʉɨɜɪɢɤɢ ɧɟɨɛɯɨɞɢɦɨ ɪɚɡɦɟɫɬɢɬɶ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɫɬɵɤɚ ɧɚ ɪɚɫ-

ɫɬɨɹɧɢɢ 10...12ɫɦ. Ʉɨɜɪɢɤɢ ɭɞɟɪɠɢɜɚɸɬɫɹ ɧɚ ɬɪɭɛɟ ɩɪɢ ɩɨɦɨɳɢ ɪɟɦɧɟɣ ɢɥɢ 

ɯɨɦɭɬɨɜ [10]. 

ɒɥɢɮɨɜɚɧɢɟ ɡɚɦɤɨɜ ɲɜɚ, ɫɥɟɞɭɟɬ ɩɪɨɜɨɞɢɬɶ ɦɚɥɨɝɚɛɚɪɢɬɧɵɦɢ ɲɥɢɮɨ-

ɜɚɥɶɧɵɦɢ ɦɚɲɢɧɤɚɦɢ.  

Ɋɟɤɨɧɫɬɪɭɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ Ɇɇ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ», ɩɪɢ-

ɧɹɬ ɢɡ ɬɪɭɛ ɩɪɨɢɡɜɟɞɟɧɧɵɯ ɩɨ ȽɈɋɌ 31447 – 2012[11] ɞɢɚɦɟɬɪɨɦ 1020x13 ɦɦ. 

Ʉɚɬɟɝɨɪɢɹ ɡɚɦɟɧɹɟɦɵɯ ɭɱɚɫɬɤɨɜ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɢɧɹɬɚ I. 

ȼɫɟ ɬɪɭɛɵ ɢ ɫɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɧɚɯɨɞɹɳɢɟɫɹ ɧɚ ɨɛɴɟɤɬɟ ɫɬɪɨɢɬɟɥɶ-

ɫɬɜɚ ɨɛɹɡɚɧɵ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɢɯ ɫɟɪɬɢɮɢɤɚɬɚɦ ɤɚɱɟɫɬɜɚ.  
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ɇɟɨɛɯɨɞɢɦɨ ɱɬɨ ɛɵ ɷɥɟɤɬɪɨɞɵ ɨɛɟɫɩɟɱɢɜɚɥɢ ɪɚɜɧɨɩɪɨɱɧɨɫɬɶ ɫɜɚɪɧɨɝɨ 

ɫɨɟɞɢɧɟɧɢɹ ɫ ɨɫɧɨɜɧɵɦ ɦɟɬɚɥɥɨɦ. Ɋɟɠɢɦ ɫɜɚɪɤɢ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɟɯɧɨɥɨɝɢ-

ɱɟɫɤɨɣ ɤɚɪɬɨɣ ɫɜɚɪɤɢ [ɩɪɢɥɨɠɟɧɢɟ 3].  

Ɋɚɛɨɬɵ ɩɨ ɩɨɝɪɭɡɤɟ ɢ ɪɚɡɝɪɭɡɤɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɬɪɭɛɨɭɤɥɚɞɱɢɤɨɦ ɢ ɚɜɬɨ-

ɤɪɚɧɨɦ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɹɝɤɢɯ ɩɨɥɨɬɟɧɟɰ ɢ ɬɪɚɜɟɪɫɵ. ȼɨ ɜɪɟɦɹ ɪɚɛɨɬ ɫ ɬɪɭ-

ɛɚɦɢ ɩɨɤɪɵɬɵɯ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɟɣ ɧɟɨɛɯɨɞɢɦɨ ɱɬɨ ɛɵ ɤɨɧɢɤɢ ɬɪɭɛɨɜɨɡɨɜ 

ɫɬɪɟɥɵ ɬɪɭɛɨɭɤɥɚɞɱɢɤɨɜ ɛɵɬɶ ɨɛɪɟɡɢɧɟɧɵ. 

ɋɬɚɬɢɱɧɨɫɬɶ ɬɪɭɛ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɭɬɟɦ ɮɢɤɫɢɪɨɜɚɧɢɹ ɫɬɪɟɥɵ ɬɪɭɛɨɭɤɥɚɞ-

ɱɢɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟɦ ɢɯ ɧɚ ɨɩɨɪɚɯ. 

ɉɟɪɟɞ ɨɫɭɳɟɫɬɜɥɟɧɢɟɦ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɟɫɬɢ ɪɚɡɦɚɝ-

ɧɢɱɢɜɚɧɢɟ ɬɨɪɰɨɜ ɤɚɬɭɲɟɤ ɢ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ  ɬɪɭɛ ɫ ɰɟɥɶɸ ɧɟɣɬɪɚɥɢɡɚɰɢɢ 

ɨɬɤɥɨɧɟɧɢɹ ɫɜɚɪɨɱɧɨɣ ɞɭɝɢ 

ɉɪɢ ɦɨɧɬɚɠɟ ɢ ɫɜɚɪɤɟ ɬɪɭɛ ɩɪɢɦɟɧɹɸɬɫɹ ɢɧɜɟɧɬɚɪɧɵɟ «ɥɟɠɤɢ» (ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɡɟɦɥɹɧɵɟ ɩɪɢɡɦɵ ɡɚɩɪɟɳɟɧɨ). 

ɉɪɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɛɨɥɟɟ 10 ɦ/ɫ, ɚ ɬɚɤɠɟ ɩɪɢ ɜɵɩɚɞɟɧɢɢ ɚɬɦɨɫɮɟɪɧɵɯ 

ɨɫɚɞɤɨɜ ɩɪɨɢɡɜɨɞɢɬɶ ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɛɟɡ ɢɧɜɟɧɬɚɪɧɵɯ ɭɤɪɵɬɢɣ (ɩɚɥɚɬɨɤ) ɡɚ-

ɩɪɟɳɚɟɬɫɹ [8]. 

 

2.6.1 ɋɛɨɪɤɚ ɫɬɵɤɚ 

 

ɋɛɨɪɤɚ ɫɬɵɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɧɭɬɪɟɧɧɟɝɨ ɝɢɞɪɚɜɥɢɱɟ-

ɫɤɨɝɨ ɰɟɧɬɪɚɬɨɪɚ. 

ȼ ɩɪɨɰɟɫɫɟ ɫɛɨɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɫɦɟɳɚɬɶ ɡɚɜɨɞɫɤɢɟ ɲɜɵ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ 

ɞɪɭɝ ɞɪɭɝɚ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 100ɦɦ – ɩɪɢ ɞɢɚɦɟɬɪɟ ɬɪɭɛ ɫɜɵɲɟ 530 ɦɦ[8]. 

ɉɨɫɥɟ ɫɛɨɪɤɢ ɫɦɟɳɟɧɢɟ ɤɪɨɦɨɤ ɷɥɟɤɬɪɨɫɜɚɪɧɵɯ ɬɪɭɛ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵ-

ɲɚɬɶ: 

- ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ 10,0ɦɦ ɢ ɛɨɥɟɟ – 20 % ɧɨɪɦɚɬɢɜɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧ-

ɤɢ, ɧɨ ɧɟ ɛɨɥɟɟ 3,0 ɦɦ; 

- ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ ɦɟɧɟɟ 10,0ɦɦ – 20 % ɧɨɪɦɚɬɢɜɧɨɣ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ 

ɬɪɭɛɵ; 
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- ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ ɬɪɭɛɵ ɛɨɥɟɟ 10ɦɦ, ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɜɧɭɬɪɟɧɧɟɝɨ ɰɟɧ-

ɬɪɚɬɨɪɚ – ɧɟ ɛɨɥɟɟ 2,0 ɦɦ[8]. 

ɂɡɦɟɪɟɧɢɟ ɜɟɥɢɱɢɧɵ ɫɦɟɳɟɧɢɹ ɤɪɨɦɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɲɚɛɥɨɧɨɦ ɩɨ 

ɧɚɪɭɠɧɵɦ ɩɨɜɟɪɯɧɨɫɬɹɦ ɬɪɭɛ. 

 

2.6.2 ɉɨɞɨɝɪɟɜ ɫɬɵɤɚ 

 

ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɫɜɚɪɤɨɣ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɟɫɥɢ ɬɨɝɨ ɬɪɟɛɭɟɬ ɬɟɯɧɨ-

ɥɨɝɢɹ ɫɜɚɪɤɢ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞɨɝɪɟɜ ɫɬɵɤɨɜ ɬɪɭɛ. 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɩɨɞɨɝɪɟɜ ɫɬɵɤɨɜ ɬɪɭɛ ɫ ɬɨɥɳɢɧɨɣ ɫɬɟɧɤɢ ɦɟɧɟɟ 17 ɦɦ, 

(ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ), ɞɨɥɠɟɧ ɩɪɨɢɡɜɨɞɢɬɫɹ c ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɨɤ ɢɧɞɭɤɰɢɨɧ-

ɧɨɝɨ ɧɚɝɪɟɜɚ ɢɥɢ ɤɨɥɶɰɟɜɵɯ ɩɪɨɩɚɧɨɜɵɯ ɝɨɪɟɥɨɤ. ɋɪɟɞɫɬɜɚ ɧɚɝɪɟɜɚ ɞɨɥɠɧɵ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɚɜɧɨɦɟɪɧɵɣ ɩɨɞɨɝɪɟɜ ɬɨɪɰɨɜ ɩɨ ɩɟɪɢɦɟɬɪɭ ɫɬɵɤɚ ɢ ɩɪɢɥɟɝɚɸ-

ɳɢɯ ɤ ɧɟɦɭ ɭɱɚɫɬɤɨɜ ɩɨɜɟɪɯɧɨɫɬɟɣ ɬɪɭɛ ɜ ɡɨɧɟ ɲɢɪɢɧɨɣ 150 ɦɦ (±75 ɦɦ ɜ ɨɛɟ 

ɫɬɨɪɨɧɵ ɨɬ ɫɬɵɤɚ) [9].  

ɉɨɞɨɝɪɟɜ ɧɟ ɞɨɥɠɟɧ ɧɚɪɭɲɚɬɶ ɰɟɥɨɫɬɧɨɫɬɶ ɢɡɨɥɹɰɢɢ. ȼ ɫɥɭɱɚɟ ɢɫɩɨɥɶɡɨ-

ɜɚɧɢɹ ɝɚɡɨɩɥɚɦɟɧɧɨɝɨ ɧɚɝɪɟɜɚ ɫɥɟɞɭɟɬ ɩɪɢɦɟɧɹɬɶ ɬɟɪɦɨɢɡɨɥɢɪɭɸɳɢɟ ɩɨɹɫɚ 

ɢ/ɢɥɢ ɛɨɤɨɜɵɟ ɨɝɪɚɧɢɱɢɬɟɥɢ ɩɥɚɦɟɧɢ [9]. 

 

2.6.3 ɋɜɚɪɤɚ ɫɬɵɤɚ 

 

ȼɵɩɨɥɧɢɬɶ ɪɭɱɧɭɸ ɷɥɟɤɬɪɨɞɭɝɨɜɭɸ ɫɜɚɪɤɭ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ. ɉɨɫɥɟ ɡɚɜɟɪ-

ɲɟɧɢɹ ɞɚɧɧɨɝɨ ɫɥɨɹ ɧɚ ɭɱɚɫɬɤɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɡɚɦɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟ-

ɫɬɜɢɬɶ ɨɛɪɚɛɨɬɤɭ ɲɥɢɮɨɜɚɥɶɧɵɦ ɤɪɭɝɨɦ. 

ɋɬɵɤɢ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ 1020 ... 1220ɦɦ ɫɥɟɞɭɟɬ ɩɨɞɜɚɪɢɬɶ ɢɡɧɭɬɪɢ ɬɪɭɛɵ 

ɜ ɦɟɫɬɚɯ ɜɢɞɢɦɵɯ ɞɟɮɟɤɬɨɜ – ɧɟɫɩɥɚɜɥɟɧɢɣ, ɧɟɩɪɨɜɚɪɨɜɢ ɞɪɭɝɢɯ ɩɨɜɟɪɯɧɨɫɬ-

ɧɵɯ ɞɟɮɟɤɬɨɜ, ɚ ɬɚɤɠɟ ɧɚ ɭɱɚɫɬɤɚɯ ɩɟɪɢɦɟɬɪɚ ɫɨ ɫɦɟɳɟɧɢɹɦɢ ɤɪɨɦɨɤ ɛɨɥɟɟ 2 

ɦɦ (ɟɫɥɢ ɷɬɢ ɫɦɟɳɟɧɢɹ ɞɨɩɭɫɬɢɦɵ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɨɛɳɚɹ ɩɪɨɬɹɠɟɧɧɨɫɬɶ 

ɭɱɚɫɬɤɨɜ ɩɨɞɜɚɪɤɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ ɩɨɥɨɜɢɧɵ ɩɟɪɢɦɟɬɪɚ ɬɪɭɛɵ [9]. 
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ɍɱɚɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɹ ɫ ɝɪɭɛɨɣ ɱɟɲɭɣɱɚɬɨɫɬɶɸ (ɩɪɟ-

ɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɧɚɞ ɜɩɚɞɢɧɨɣ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɦ ɢ ɛɨɥɟɟ), ɚ ɬɚɤɠɟ ɭɱɚɫɬɤɢ ɫ ɩɪɟ-

ɜɵɲɟɧɢɟɦ ɭɫɢɥɟɧɢɹ ɲɜɚ ɫɥɟɞɭɟɬ ɨɛɪɚɛɨɬɚɬɶ ɲɥɢɮɨɜɚɥɶɧɵɦ ɤɪɭɝɨɦ ɢɥɢ 

ɧɚɩɢɥɶɧɢɤɨɦ. Ʉɚɠɞɵɣ ɩɨɫɥɟɞɭɸɳɟɣ ɩɪɨɯɨɞ (ɜɚɥɢɤ) ɞɨɥɠɟɧ ɩɟɪɟɤɪɵɜɚɬɶ 

ɩɪɟɞɵɞɭɳɢɣ ɧɟ ɦɟɧɟɟ ɱɟɦ ɧɚ 1/3 ɟɝɨ ɲɢɪɢɧɵ [9]. 

 

2.7 Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

 

ȼɫɟ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɩɪɨɢɡɜɟɞёɧɧɵɟ ɧɚ Ʌɑ Ɇɇ ɩɨɞɜɟɪɝɚɸɬɫɹ ɧɟɪɚɡ-

ɪɭɲɚɸɳɟɦɭ ɤɨɧɬɪɨɥɸ (ɇɄ). 

Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢ ɢɯ ɨɛɴɟɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 2 ɢ 3 ɧɢɠɟ. 

 

Ɍɚɛɥɢɰɚ 2 – Ɇɟɬɨɞɵ ɢ ɨɛɴɟɦɵ ɇɄ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɪɟɦɨɧɬɟ[12] 

№
ɩ/ɩ 

Ʉɚɬɟɝɨɪɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ/ɢɥɢ ɟɝɨ ɭɱɚɫɬɤɚ, ɭɫɥɨɜɢɹ 
ɩɪɨɤɥɚɞɤɢ, ɧɚɡɧɚɱɟɧɢɟ. Ɍɢɩ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ 

Ʉɨɥ-ɜɨ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɩɨɞɥɟɠɚɳɢɯ ɤɨɧɬɪɨɥɸ, % ɨɬ 

ɨɛɳɟɝɨ ɤɨɥ-ɜɚ ɧɟ ɦɟɧɟɟ 
ȼɂɄ ɍɁɄ ɊɄ 

1 Ʉɚɬɟɝɨɪɢɢ I (Ʉɨɥɶɰɟɜɵɟ ɲɜɵ Ɇɇ) 100 100 100 

2 
ɍɝɥɨɜɵɟ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ 
ɦɨɧɬɚɠɟ ɜɚɧɬɭɡɨɜ, ɤɨɥɨɧɨɤ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ, ɜɵɜɨɞɨɜ 
ɄɂɄ ɢ ɞɚɬɱɢɤɨɜ ɋɄɊ 

100 100 100 

3 
Ɂɚɯɥёɫɬɵ, ɜɜɚɪɢɜɚɟɦɵɟ ɜɫɬɚɜɤɢ, ɝɚɪɚɧɬɢɣɧɵɟ ɫɬɵɤɢ ɢ 
ɭɡɥɵ ɭɫɬɚɧɨɜɤɢ ɥɢɧɟɣɧɨɣ ɚɪɦɚɬɭɪɵ 

100 100 100 

4 ɍɱɚɫɬɤɢ ɫɜɚɪɧɵɯ ɲɜɨɜ ɩɨɫɥɟ ɪɟɦɨɧɬɚ 100 100 100 

 

Ɍɚɛɥɢɰɚ 3 – Ɇɟɬɨɞɵ ɢ ɨɛɴɟɦɵ ɇɄ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ [12] 

№ 

ɩ/ɩ 

ɇɚɡɧɚɱɟɧɢɟ, ɜɢɞ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɫɬɚɞɢɹ ɜɵɩɨɥɧɟ-

ɧɢɹ ɪɚɛɨɬ 

Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢ ɨɛɴɟ-

ɦɵ ɢɯ ɩɪɢɦɟɧɟɧɢɹ, % 

ȼɂɄ ɉȼɄ ɍɁɄ ɊɄ 

1 ɋɜɚɪɧɵɟ ɲɜɵ ɩɪɢ ɦɨɧɬɚɠɟ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ 

1.1 
ɩɪɨɞɨɥɶɧɵɟ ɫɬɵɤɨɜɵɟ ɩɪɢ ɦɨɧɬɚɠɟ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ 

ɧɚ ɭɱɚɫɬɨɤ ɬɪɭɛɵ 
100 - 100 - 

1.2 
ɤɨɥɶɰɟɜɵɟ ɭɝɥɨɜɵɟ ɲɜɵ ɧɚɯɥɟɫɬɨɱɧɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢ-

ɧɟɧɢɣ ɩɪɢ ɩɪɢɜɚɪɤɟ ɪɚɡɪɟɡɧɨɝɨ ɬɪɨɣɧɢɤɚ ɤ ɬɪɭɛɟ 
100 100 100 - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3 

№ 

ɩ/ɩ 

ɇɚɡɧɚɱɟɧɢɟ, ɜɢɞ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ, ɫɬɚɞɢɹ ɜɵɩɨɥɧɟ-

ɧɢɹ ɪɚɛɨɬ 

Ɇɟɬɨɞɵ ɤɨɧɬɪɨɥɹ ɢ ɨɛɴɟ-

ɦɵ ɢɯ ɩɪɢɦɟɧɟɧɢɹ, % 

ȼɂɄ ɉȼɄ ɍɁɄ ɊɄ 

1.3 

ɨɤɨɥɨɲɨɜɧɚɹ ɡɨɧɚ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɬɪɭɛɵ, ɩɪɢɦɵɤɚ-

ɸɳɚɹ ɤ ɤɨɥɶɰɟɜɵɦ ɭɝɥɨɜɵɦ ɲɜɚɦ ɧɚɯɥɟɫɬɨɱɧɵɯ ɫɜɚɪ-

ɧɵɯ ɫɨɟɞɢɧɟɧɢɣ 

100 100 100 - 

2 
ɋɜɚɪɧɵɟ ɲɜɵ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɩɚɬɪɭɛɤɨɜ ɫ ɭɫɢɥɢɜɚɸɳɟɣ 

ɧɚɤɥɚɞɤɨɣ ɧɚ ɬɪɭɛɭ, ɡɚɩɨɥɧɟɧɧɭɸ ɧɟɮɬɶɸ: 
    

2.1 ɲɨɜ ɩɪɢɜɚɪɤɢ ɩɚɬɪɭɛɤɚ ɤ ɬɪɭɛɟ 100 - 100 - 

2.2 
ɤɨɥɶɰɟɜɵɟ ɭɝɥɨɜɵɟ ɲɜɵ ɧɚɯɥɟɫɬɨɱɧɵɯ ɫɜɚɪɧɵɯ ɫɨɟɞɢ-

ɧɟɧɢɣ («ɭɫɢɥɢɜɚɸɳɢɣ ɜɨɪɨɬɧɢɤ-ɬɪɭɛɚ») 
100 - 100 - 

2.3 

ɨɤɨɥɨɲɨɜɧɚɹ ɡɨɧɚ ɨɫɧɨɜɧɨɝɨ ɦɟɬɚɥɥɚ ɬɪɭɛɵ, ɩɪɢɦɵɤɚ-

ɸɳɚɹ ɤ ɤɨɥɶɰɟɜɵɦ ɭɝɥɨɜɵɦ ɲɜɚɦ ɧɚɯɥɟɫɬɨɱɧɵɯ ɫɜɚɪ-

ɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50ɦɦ 

100 100 100 - 

3 

ɍɝɥɨɜɵɟ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɢ ɦɨɧ-

ɬɚɠɟ ɤɨɥɨɧɨɤ ɨɬɛɨɪɚ ɞɚɜɥɟɧɢɹ, ɞɚɬɱɢɤɨɜ ɋɄɊ, ɜɵɜɨɞɨɜ 

ɄɂɄ  

100 100 100 - 

 

Ɋɟɡɭɥɶɬɚɬɵ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɜɢɞɟ ɡɚɤɥɸɱɟɧɢɣ ɩɨ ɤɚɠɞɨɦɭ ɲɜɭ. 

 

2.8 ɂɡɨɥɹɰɢɹ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

ɂɡɨɥɹɰɢɨɧɧɵɟ ɪɚɛɨɬɵ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫ ɨɮɨɪɦɥɟɧɢɟɦ ɧɚɪɹɞɚ-

ɞɨɩɭɫɤɚ ɧɚ ɜɟɞɟɧɢɟ ɨɝɧɟɜɵɯ ɪɚɛɨɬ. 

Ɂɚɳɢɬɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬ ɤɨɪɪɨɡɢɢ ɜɨɩɥɨɳɚɟɬɫɹ ɩɭɬɟɦ: 

- ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɭɛ ɩɨɤɪɵɬɵɯ ɡɚɜɨɞɫɤɨɣ ɢɡɨɥɹɰɢɟɣ; 

- ɢɡɨɥɹɰɢɟɣ ɫɬɵɤɨɜ ɬɟɪɦɨɭɫɚɠɢɜɚɸɳɢɦɢɫɹ ɦɚɧɠɟɬɚɦɢ 

- ɩɨɞɤɥɸɱɟɧɢɟɦ ɤ ɫɭɳɟɫɬɜɭɸɳɟɣ ɗɏɁ [13]. 

ɂɡɨɥɹɰɢɹ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɫɬɚɧɨɜɤɨɣ ɬɟɪɦɨɭɫɚɠɢ-

ɜɚɸɳɢɯɫɹ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɧɠɟɬ 1 ɬɢɩɚ, ɲɢɪɢɧɨɣ 450 ɦɦ, ɬɨɥɳɢɧɨɣ ɧɟ ɦɟɧɟɟ 
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2,4 ɦɦ. Ɍɟɪɦɨɭɫɚɠɢɜɚɸɳɢɟɫɹ ɦɚɧɠɟɬɵ ɛɭɞɭɬ ɦɨɧɬɢɪɨɜɚɬɶɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ 

ɩɨ ɷɩɨɤɫɢɞɧɨɦɭ ɩɪɚɣɦɟɪɭ. 

ȼ ɤɨɦɩɥɟɤɬ ɦɚɧɠɟɬɵ ɜɯɨɞɹɬ: 

- ɷɩɨɤɫɢɞɧɵɣ ɩɪɚɣɦɟɪ ɧɚ ɨɫɧɨɜɟ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɣ ɷɩɨɤɫɢɞɧɨɣ ɫɦɨɥɵ 

ɨɬɜɟɪɞɢɬɟɥɹ;  

- ɬɟɪɦɨɭɫɚɠɢɜɚɸɳɚɹɫɹ ɩɨɥɢɦɟɪɧɚɹ ɥɟɧɬɚ; 

- ɡɚɦɤɨɜɚɹ ɩɥɚɫɬɢɧɚ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɚɹ ɞɥɹ ɡɚɦɵɤɚɧɢɹ ɜ ɤɨɥɶɰɨ (ɜɨɤɪɭɝ 

ɡɨɧɵ ɫɜɚɪɧɨɝɨ ɫɬɵɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ) ɨɬɪɟɡɤɚ ɬɟɪɦɨɭɫɚɠɢɜɚɸɳɟɣɫɹ ɥɟɧɬɵ. 

Ɍɟɯɧɨɥɨɝɢɹ ɢɡɨɥɹɰɢɢ ɧɚɪɭɠɧɵɯ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɬɪɭɛ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɫɥɟɞɭɸɳɢɟ ɞɟɣɫɬɜɢɹ: 

-  ɩɨɞɨɝɪɟɜ ɡɨɧɵ ɢɡɨɥɹɰɢɢ(ɜ ɰɟɥɹɯ ɫɭɲɤɢ); 

- ɱɢɫɬɤɚ ɡɨɧɵ ɢɡɨɥɹɰɢɢ; 

- ɧɚɝɪɟɜɚɧɢɟ ɡɨɧɵ ɢɡɨɥɹɰɢɢ ɬɪɭɛ; 

- ɧɚɧɟɫɟɧɢɟ ɷɩɨɤɫɢɞɧɨɝɨ ɩɪɚɣɦɟɪɚ; 

- ɨɛɪɚɡɨɜɚɧɢɟ ɦɭɮɬɵ ɢɡ ɬɟɪɦɨɭɫɚɞɨɱɧɚɣ ɦɚɧɠɟɬɵ; 

- ɬɟɪɦɨɭɫɚɞɤɚ ɦɭɮɬɵ; 

- ɧɚɝɪɟɜ ɩɨɤɪɵɬɢɹ ɜ ɫɬɵɤɟ. 

ȼ ɢɬɨɝɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɭɱɢɬɶ ɫɥɟɞɭɸɳɢɣ ɪɟɡɭɥɶɬɚɬ: 

-  ɦɚɧɠɟɬɚ ɞɨɥɠɧɚ ɩɥɨɬɧɨ ɨɯɜɚɬɵɜɚɬɶ ɢɡɨɥɢɪɭɟɦɭɟɦɵɣ ɦɟɬɚɥɥ ɢ ɡɚɜɨɞ-

ɫɤɨɟ ɩɨɤɪɵɬɢɟ ɬɪɭɛɵ; 

- ɩɨɜɟɪɯɧɨɫɬɶ ɞɨɥɠɧɚ ɛɵɬɶ ɛɟɡ ɩɭɡɵɪɟɣ, ɝɨɮɪ ɢ ɫɤɥɚɞɨɤ; 

- ɩɪɨɮɢɥɶ ɫɜɚɪɧɨɝɨ ɫɬɵɤɚ ɞɨɥɠɟɧ ɩɪɨɫɬɭɩɚɬɶ ɱɟɪɟɡ ɢɡɨɥɹɰɢɸ; 

- ɧɚ ɡɚɜɨɞɫɤɨɦ ɩɨɤɪɵɬɢɢ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɨɬ ɫɬɵɤɚ ɞɨɥɠɟɧ ɜɵɞɟɥɢɬɫɹ ɚɞɝɟ-

ɡɢɜ. 
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2.9 ɉɚɬɟɧɬɧɵɣ ɩɨɢɫɤ ɭɬɹɠɟɥɢɬɟɥɟɣ ɧɟɮɬɟɩɪɨɜɨɞɚ 

 

2.9.1ɉɨɥɢɦɟɪɤɨɧɬɟɣɧɟɪ ɬɟɤɫɬɢɥɶɧɵɣ ɛɟɫɤɚɪɤɚɫɧɵɣ 

 

ɉɪɟɞɥɚɝɚɟɦɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɪɟɲɟɧɢɹ ɨɬɧɨɫɹɬɫɹ ɤ ɨɛɥɚɫɬɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ, ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɨɧ-

ɫɬɪɭɤɰɢɢ ɤɨɧɬɟɣɧɟɪɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɫɨɜɦɟɫɬɧɨ ɫ ɡɚɝɪɭɠɟɧɧɵɦ ɜ ɧɢɯ ɛɚɥɥɚ-

ɫɬɨɦ ɞɥɹ ɩɪɢɝɪɭɠɟɧɢɹ ɨɬ ɜɫɩɥɵɬɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜ ɬɪɚɧɲɟɹɯ, 

ɜ ɨɛɜɨɞɧɟɧɧɵɯ ɝɪɭɧɬɚɯ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɨɞɜɟɪɠɟɧɧɵɯ ɷɪɨɡɢɢ. 

ɉɌȻɄ ɞɥɹ ɛɚɥɥɚɫɬɢɪɨɜɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ ɛɨɥɟɟ 500 ɦɦ ɫɨ-

ɞɟɪɠɢɬ ɩɚɪɚɥɥɟɥɶɧɨ ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɜɞɨɥɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɟɦɤɨɫɬɶ ɩɪɢɡɦɚɬɢ-

ɱɟɫɤɭɸ, ɢɦɟɸɳɭɸ ɱɟɬɵɪɟɯɭɝɨɥɶɧɢɤ ɭ ɨɫɧɨɜɚɧɢɹ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɪɨɦɛɨɜɢɞ-

ɧɭɸ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ, ɛɨɤɨɜɚɹ ɩɨɜɟɪɯɧɨɫɬɶ ɤɨɬɨɪɨɣ ɨɛɪɚɡɨɜɚɧɚ ɩɚɧɟɥɹɦɢ, 

ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ ɢɦɟɸɳɢɦɢ ɮɨɪɦɭ ɩɟɬɥɢ, ɩɟɪɟɤɪɵɜɚɸɳɢɦɢ ɩɚɪɵ ɫɜɨ-

ɛɨɞɧɵɯ ɤɨɧɰɨɜ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɫ ɢɯ ɩɨɫɥɨɣɧɵɦ ɱɟɪɟɞɨɜɚɧɢɟɦ, ɢ ɨɛɪɚɡɭɸ-

ɳɢɦɢ ɩɟɪɟɦɵɱɤɭ, ɧɚɤɥɚɞɵɜɚɟɦɭɸ ɩɪɢ ɛɚɥɥɚɫɬɢɪɨɜɚɧɢɢ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ, ɩɪɢ-

ɱɟɦ, ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɠɞɨɝɨ ɢɡ ɤɨɧɬɟɣɧɟɪɨɜ ɜɞɨɥɶ ɤɪɚɟɜ ɩɚɡɚ ɪɚɫɩɨɥɨɠɟɧ ɡɚ-

ɝɪɭɡɨɱɧɚɹ ɝɨɪɥɨɜɢɧɚ, ɬɨɪɰɟɜɵɟ ɱɚɫɬɢ ɟɦɤɨɫɬɟɣ, ɜɲɢɬɵɣ ɩɨ ɩɟɪɢɦɟɬɪɚɦ ɬɨɪɰɨɜ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɛɨɤɨɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɚɠɞɨɝɨ ɤɨɧɬɟɣɧɟɪɚ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ 

ɮɨɪɦɵ, ɩɪɢɱɟɦ ɤɨɧɬɟɣɧɟɪ ɢɦɟɟɬ ɩɚɪɭ ɜɡɚɢɦɧɨ ɩɚɪɚɥɥɟɥɶɧɵɯ ɫɢɥɨɜɵɯ ɩɨɹɫɨɜ, 

ɜɲɢɬɵɯ ɫɪɟɞɧɢɦɢ ɨɬɪɟɡɤɚɦɢ ɜ ɩɟɪɟɦɵɱɤɭ ɢ ɫɢɥɨɜɵɟ ɩɨɥɨɫɵ, ɞɢɚɝɨɧɚɥɶɧɵɟ, ɧɨ 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɥɚɧɟ ɨɛɪɚɡɨɜɚɧɢɹ ɢɯ ɩɟɪɟɫɟɱɟɧɢɹ ɧɚɞ ɩɟɪɟɦɵɱɤɨɣ ɫ ɮɢɤɫɚ-

ɰɢɟɣ ɧɚ ɫɬɨɪɨɧɟ ɤɨɧɬɟɣɧɟɪɚ, ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɣ ɩɟɪɟɦɵɱɤɟ, ɢ ɝɪɭɡɨɜɵɟ ɩɟɬɥɢ, 

ɜɲɢɬɵɟ ɜ ɤɚɠɞɭɸ ɢɡ ɬɨɪɰɟɜɵɯ ɱɚɫɬɟɣ ɤɨɧɞɟɧɫɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜɵɫɨɬɟ 

ɞɪɭɝɢɯ ɞɢɚɝɨɧɚɥɟɣ, ɩɪɢɱɟɦ ɞɥɢɧɚ ɩɨɥɢɦɟɪɧɨɝɨ ɤɨɧɬɟɣɧɟɪɚ, ɢɡɦɟɪɟɧɧɚɹ ɜ 

ɧɚɩɪɚɜɥɟɧɢɢ, ɩɚɪɚɥɥɟɥɶɧɨɦ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɦɟɧɶɲɟ ɟɝɨ ɲɢɪɢɧɵ, ɢɡɦɟɪɟɧ-

ɧɨɣ ɦɟɠɞɭ ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɵɦɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɤɪɨɦɤɚɦɢ. ɋɢɥɨɜɵɟ ɪɟɦɧɢ ɦɨ-

ɝɭɬ ɛɵɬɶ ɩɪɢɲɢɬɵ ɢɡɧɭɬɪɢ ɤɨɧɬɟɣɧɟɪɚ ɤ ɟɝɨ ɬɨɪɰɟɜɵɦ ɱɚɫɬɹɦ, ɤɨɬɨɪɵɟ ɪɚɡɪɭ-

ɲɚɸɬɫɹ ɩɪɢ ɡɚɝɪɭɡɤɟ ɢɥɢ ɭɫɬɚɧɨɜɤɟ ɤɨɧɬɟɣɧɟɪɚ ɫ ɩɨɦɨɳɶɸ ɫɬɹɠɟɤ. ɋɢɥɨɜɵɟ 
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ɪɟɦɧɢ ɦɨɝɭɬ ɛɵɬɶ ɩɪɢɲɢɬɵ, ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɞɢɫɤɪɟɬɧɨ, ɢɡɧɭɬɪɢ ɤɨɧɬɟɣɧɟɪɚ ɤ 

ɟɝɨ ɤɨɧɰɟɜɵɦ ɱɚɫɬɹɦ[14]. 

ɇɚ ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧ ɨɛɳɢɣ ɜɢɞ ɩɨɥɢɦɟɪɤɨɧɬɟɣɧɟɪɚ ɬɟɤɫɬɢɥɶɧɨɝɨ 

ɛɟɫɤɚɪɤɚɫɧɨɝɨ. 

 

 

Ɋɢɫɭɧɨɤ 2 – ɉɌȻɄ 

 

Ɂɚɝɪɭɡɤɚ ɟɦɤɨɫɬɟɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɵɩɭɱɢɦ ɦɚɬɟɪɢɚɥɨɦ ɢɡ ɛɭɧɤɟɪɚ. ȼ ɩɪɨ-

ɰɟɫɫɟ ɡɚɝɪɭɡɤɢ ɤɨɧɬɟɣɧɟɪ ɭɞɟɪɠɢɜɚɸɬ ɜ ɩɨɞɜɟɲɟɧɧɨɦ, ɡɚ ɝɪɭɡɨɜɵɟ ɩɟɬɥɢ ɫɨ-

ɫɬɨɹɧɢɢ. ȼɨ ɜɪɟɦɹ ɡɚɝɪɭɡɤɢ ɫɢɥɨɜɵɟ ɩɨɹɫɚ, ɭɦɟɧɶɲɚɸɬ ɢɥɢ ɩɪɟɞɨɬɜɪɚɳɚɸɬ 

ɧɟɠɟɥɚɬɟɥɶɧɭɸ ɞɟɮɨɪɦɚɰɢɸ ɩɨɜɟɪɯɧɨɫɬɢ ɟɦɤɨɫɬɟɣ, ɜ ɰɟɥɹɯ ɢɡɛɟɝɚɧɢɹ ɨɛɪɚɡɨ-

ɜɚɧɢɹ ɫɤɥɚɞɨɤ, ɩɪɟɩɹɬɫɬɜɭɸɳɢɟ ɩɨɥɧɨɦɭ ɡɚɩɨɥɧɟɧɢɸ ɟɦɤɨɫɬɟɣ. ɉɨ ɦɟɪɟ ɡɚ-

ɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɟɣ ɡɚ ɫɱɟɬ ɞɚɜɥɟɧɢɹ ɫɵɩɭɱɟɝɨ ɦɚɬɟɪɢɚɥɚ ɧɚ ɢɯ ɫɬɟɧɤɢ, ɫɜɹɡɢ 

ɫɢɥɨɜɵɯ ɩɨɹɫɨɜ ɫ ɬɨɪɰɟɜɵɦɢ ɱɚɫɬɹɦɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɪɭɲɟɧɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ 

ɫɢɥɨɜɵɟ ɩɨɹɫɚ, ɜɵɩɨɥɧɢɜ ɮɭɧɤɰɢɸ ɩɨ ɨɩɬɢɦɢɡɚɰɢɢ ɡɚɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɟɣ, ɪɚ-

ɛɨɬɚɸɬ ɧɚ ɪɚɫɬɹɠɟɧɢɟ, ɫɨɯɪɚɧɹɹ ɛɥɢɡɤɭɸ ɤ ɩɪɢɡɦɚɬɢɱɟɫɤɨɣ ɮɨɪɦɭ ɡɚɝɪɭɠɟɧ-

ɧɵɯ ɛɚɥɥɚɫɬɨɦ ɟɦɤɨɫɬɟɣ ɤɨɧɬɟɣɧɟɪɚ. Ɋɨɦɛɨɨɛɪɚɡɧɚɹ ɮɨɪɦɚ ɟɦɤɨɫɬɟɣ ɨɛɟɫɩɟɱɢ-
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ɜɚɟɬ ɨɩɬɢɦɚɥɶɧɨɟ ɡɚɩɨɥɧɟɧɢɟ ɟɦɤɨɫɬɟɣ ɢ ɢɯ ɪɚɫɩɨɥɨɠɟɧɢɟ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞɟ ɛɟɡ 

ɢɡɥɢɲɧɟɝɨ ɬɪɟɧɢɹ [14]. 

 

2.9.2 ȼɵɛɨɪ ɪɚɛɨɱɟɝɨ ɩɚɬɟɧɬɚ 

 

ȼɧɟ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ 67 ɩɚɬɟɧɬɨɜ, ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɡɚ 

ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɶ ɥɟɬ ɧɚɡɚɞ. ɂɡ ɜɫɟɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɛɵɥ ɜɵɛɪɚɧ ɫɚɦɵɣ ɭɞɚɱɧɵɣ, 

ɩɨ ɦɧɟɧɢɸ ɚɜɬɨɪɚ. 

Ɋɚɫɫɦɨɬɪɢɦ ɩɪɟɢɦɭɳɟɫɬɜɚ ɞɚɧɧɨɣ ɩɨɥɟɡɧɨɣ ɦɨɞɟɥɢ: 

- ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɟɣ ɝɪɭɧɬɨɦ ɛɟɡ ɪɭɱɧɨɣ ɞɨɪɚɛɨɬɤɢ ɛɥɚ-

ɝɨɞɚɪɹ ɤɨɧɫɬɪɭɤɰɢɢ ɭɬɹɠɟɥɢɬɟɥɹ ɢ ɛɭɧɤɟɪɚ; 

- ɜɵɦɵɜɚɧɢɟ ɢ ɜɵɫɵɩɚɧɢɟ ɝɪɭɧɬɚ ɧɟ ɩɪɨɢɫɯɨɞɢɬ, ɩɨɫɤɨɥɶɤɭ ɩɨɥɨɠɟɧɢɟ 

ɝɨɪɥɨɜɢɧ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɧɬɟɣɧɟɪɨɜ ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɩɨɫɬɨɹɧɧɨɟ; 

- ɧɟ ɬɪɟɛɭɟɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɟ ɭɫɬɪɨɣɫɬɜɚ; 

- ɨɬɫɭɬɫɬɜɢɟ ɜ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɤɨɪɪɨɡɢɢ ɷɥɟɦɟɧɬɨɜ; 

- ɨɬɫɭɬɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɮɭɬɟɪɨɜɤɟ; 

- ɧɟɛɨɥɶɲɚɹ ɦɚɫɫɚ ɧɟɡɚɝɪɭɠɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ [14]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɉɌȻɄ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚ-

ɧɢɹ ɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ Ɇɇ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫɨ ɫɬɚɧɞɚɪɬɧɵɦɢ ɛɚɥɥɚɫɬɢɪɭɸɳɢɦɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ. 

 

2.9.3 Ȼɚɥɥɚɫɬɢɪɨɜɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɭɫɬɨɣɱɢɜɨɝɨ ɩɨɥɨɠɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɢɫ-

ɩɨɥɶɡɨɜɚɬɶ ɛɚɥɥɚɫɬɢɪɭɸɳɢɟ ɭɫɬɪɨɣɫɬɜɚ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜ-

ɧɵɯ ɞɨɤɭɦɟɧɬɨɜ (ɋɇɢɉ 12-03 – 2001 ɢ ɋɇɢɉ 12-04 – 2002). 

Ȼɚɥɥɚɫɬɢɪɨɜɤɚ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɉɌȻɄ ɝɪɭɡɚɦɢ ɩɪɨɢɡɜɟɞɟɧɧɵɦɢ ɩɨ 

Ɍɍ 4834-004-89632342 – 2010 (ɩɚɬɟɧɬ № 101691 ɨɬ 2010.09.30)  

ɉɨɥɢɦɟɪ ɤɨɧɬɟɣɧɟɪɵ ɬɟɤɫɬɢɥɶɧɵɟ ɛɟɫɤɚɪɤɚɫɧɵɟ ɬɢɩɚ ɉɌȻɄ ɩɪɟɞɫɬɚɜɥɹ-

ɸɬ ɫɨɛɨɣ ɞɜɟ ɟɦɤɨɫɬɢ, ɫɨɟɞɢɧɟɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ ɦɹɝɤɨɣ ɫɜɹɡɶɸ ɜ ɜɢɞɟ ɩɨɥɨɬ-
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ɧɢɳɚ. ȿɦɤɨɫɬɢ ɉɌȻɄ-700, ɉɌȻɄ-800, ɉɌȻɄ-1000, ɉɌȻɄ-1200, ɉɌȻɄ-1400, 

ɉɌȻɄ-1600 ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɫɨɟɞɢɧɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɞɜɭɦɹ ɜɧɭɬɪɟɧɧɢɦɢ ɫɢɥɨ-

ɜɵɦɢ ɩɨɹɫɚɦɢ, ɞɜɭɦɹ ɜɟɪɯɧɢɦɢ ɫɢɥɨɜɵɦɢ ɥɟɧɬɚɦɢ, ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɤɪɟɫɬɨ-

ɨɛɪɚɡɧɨ. ȼ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɚɠɞɚɹ ɟɦɤɨɫɬɶ ɨɫɧɚɳɟɧɚ ɜɲɢɬɨɣ ɜ ɧɟɟ ɝɨɪɥɨɜɢɧɨɣ ɫ 

ɬɟɫɶɦɨɣ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɨɣ ɞɥɹ ɡɚɩɨɥɧɟɧɢɹ ɟɦɤɨɫɬɢ ɝɪɭɧɬɨɦ, ɢ ɫɧɚɛɠɟɧɚ ɫɢɦ-

ɦɟɬɪɢɱɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɝɪɭɡɨɜɵɦɢ ɷɥɟɦɟɧɬɚɦɢ, ɜɲɢɬɵɦɢ ɜ ɛɨɤɨɜɢɧɵ ɟɦ-

ɤɨɫɬɢ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɥɹ ɦɨɧɬɚɠɚ ɉɌȻɄ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ. ɉɌȻɄ ɡɚɩɨɥɧɹɸɬɫɹ 

ɩɪɢ ɩɨɦɨɳɢ ɩɟɪɟɞɜɢɠɧɨɝɨ ɛɭɧɤɟɪɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɦɢɧɟɪɚɥɶɧɵɦ ɝɪɭɧɬɨɦ ɪɚɡ-

ɦɟɪɨɦ ɮɪɚɤɰɢɢ ɧɟ ɛɨɥɟɟ 50ɦɦ) ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɬɪɭɛɨɩɪɨɜɨɞ ɩɪɢ ɩɨɦɨɳɢ 

ɤɪɚɧɚ ɢɥɢ ɬɪɭɛɨɭɤɥɚɞɱɢɤɚ. 

ɉɌȻɄ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɞɢɚɦɟɬɪɨɦ ɨɬ 

219 ɞɨ 1420 ɦɦ, ɩɪɨɥɨɠɟɧɧɵɯ ɜ ɭɫɥɨɜɢɹɯ ɦɟɪɡɥɵɯ ɝɪɭɧɬɨɜ, ɨɛɜɨɞɧɟɧɧɨɣ ɦɟɫɬ-

ɧɨɫɬɢ ɢ ɧɚ ɩɟɪɟɯɨɞɚɯ ɱɟɪɟɡ ɛɨɥɨɬɚ ɪɚɡɥɢɱɧɵɯ ɤɚɬɟɝɨɪɢɣ. 

Ɋɟɠɢɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɉɌȻɄ – ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ 

+40°ɋɞɨ -60°ɋ. Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɤɚɬɟɝɨɪɢɹ – ɍɏɅ1 ɩɨ ȽɈɋɌ 15150 

– 69 [15]. 

Ɇɟɫɬɚ, ɲɚɝ ɭɫɬɚɧɨɜɤɢ ɢ ɤɨɥɢɱɟɫɬɜɨ ɤɨɦɩɥɟɤɬɨɜ ɭɫɬɚɧɨɜɤɢ ɭɬɹɠɟɥɢɬɟɥɟɣ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɩɭɧɤɬɚ 3.4.  

 

2.10 Ʌɢɤɜɢɞɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɫɜɚɪɤɭ ɡɚɯɥɟɫɬɨɜ ɩɪɢ ɥɢɤɜɢ-

ɞɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ ɞɨɩɭɫɤɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɬɪɟɦ ɫɯɟɦɚɦ: 

- ɫɯɟɦɚ 1 – ɨɛɚ ɤɨɧɰɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫɜɨɛɨɞɧɵ (ɧɟ ɡɚɫɵɩɚɧɵ ɡɟɦɥɟɣ ɧɚ 

ɞɥɢɧɟ ɧɟ ɦɟɧɟɟ 100 ɞɢɚɦɟɬɪɨɜ), ɧɚɯɨɞɹɬɫɹ ɜ ɬɪɚɧɲɟɟ (ɢɥɢ ɧɚ ɟɟ ɛɪɨɜɤɟ) ɢ ɢɦɟ-

ɸɬ ɫɜɨɛɨɞɭ ɩɟɪɟɦɟɳɟɧɢɹ, ɤɚɤ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ, ɬɚɤ ɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨ-

ɫɬɹɯ; 

- ɫɯɟɦɚ 2 – ɤɨɧɟɰ ɨɞɧɨɝɨ ɢɡ ɫɬɵɤɭɟɦɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟ ɡɚɫɵɩɚɧ 

ɡɟɦɥɟɣ ɧɚ ɞɥɢɧɟ ɧɟ ɦɟɧɟɟ 100 ɞɢɚɦɟɬɪɨɜ, ɚ ɞɪɭɝɨɣ ɡɚɳɟɦɥɟɧ (ɩɨɞɯɨɞɢɬ ɤ ɤɪɚ-

ɧɨɜɨɦɭ ɭɡɥɭ, ɡɚɫɵɩɚɧ ɢ ɬ. ɩ.); 
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- ɫɯɟɦɚ 3 – ɨɛɚ ɤɨɧɰɚ ɫɨɟɞɢɧɹɟɦɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɡɚɫɵɩɚɧɵ (ɡɚ-

ɳɟɦɥɟɧɵ). 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɟɪɜɵɦɢ ɞɜɭɦɹ ɫɯɟɦɚɦɢ ɫɨɟɞɢɧɟɧɢɟ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨ-

ɩɪɨɜɨɞɚ ɞɨɩɭɫɤɚɟɬɫɹ ɨɫɭɳɟɫɬɜɥɹɬɶ ɫɜɚɪɤɭ ɨɞɧɢɦ ɤɨɥɶɰɟɜɵɦ ɡɚɯɥɟɫɬɨɱɧɵɦ 

ɫɬɵɤɨɦ ɢɥɢ ɜɜɚɪɤɨɣ ɤɚɬɭɲɤɢ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɞɜɭɯ ɤɨɥɶɰɟɜɵɯ ɫɬɵɤɨɜ. ȼ ɫɨɨɬ-

ɜɟɬɫɬɜɢɢ ɫ ɬɪɟɬɶɟɣ ɫɯɟɦɨɣ ɥɢɤɜɢɞɚɰɢɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɪɵɜɚ ɞɨɩɭɫɤɚɟɬɫɹ 

ɩɪɨɢɡɜɨɞɢɬɶ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɩɭɬɟɦ ɜɜɚɪɤɢ ɤɚɬɭɲɤɢ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɞɜɭɯ ɤɨɥɶ-

ɰɟɜɵɯ ɫɬɵɤɨɜ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɫɨɨɫɧɨɫɬɢ [8]. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɡɚɯɥɟɫɬɨɱɧɨɝɨ ɫɬɵɤɚ ɬɪɟɛɭɟɬɫɹ ɢɡɝɨɬɨɜɢɬɶ ɤɚɬɭɲɤɭ ɢɡ 

ɬɪɭɛ ɬɨɝɨ ɠɟ ɞɢɚɦɟɬɪɚ, ɬɨɣ ɠɟ ɬɨɥɳɢɧɵ ɢ ɦɚɪɤɢ ɫɬɚɥɢ, ɱɬɨ ɢ ɫɨɟɞɢɧɹɟɦɵɟ 

ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɢ ɭɥɨɠɢɬɶ ɟɟ ɧɚ ɦɨɧɬɚɠɧɵɟ ɨɩɨɪɵ (ɥɟɠɤɢ) ɪɹɞɨɦ ɫ 

ɬɪɚɧɲɟɟɣ. Ⱦɥɢɧɚ ɤɚɬɭɲɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ ɨɞɧɨɝɨ ɞɢɚɦɟɬɪɚ ɬɪɭɛɵ. 

ɉɪɢ ɥɢɤɜɢɞɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ ɡɚɩɪɟɳɚɟɬɫɹ ɫɜɚɪɢɜɚɧɢɟ ɬɪɭɛ 

ɪɚɡɧɨɣ ɬɨɥɳɢɧɵ. 

ɋɛɨɪɤɭ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɬɪɟɦɹ ɬɪɭɛɨɭɤɥɚɞɱɢɤɚɦɢ ɫ ɩɪɢɦɟɧɟɧɢɟɦ 

ɧɚɪɭɠɧɨɝɨ ɰɟɧɬɪɚɬɨɪɚ ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɬɢɩɚ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɩɨ ɥɢɤɜɢɞɚɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ ɧɟɨɛ-

ɯɨɞɢɦɨ ɤ ɢɡɨɥɢɪɨɜɚɬɶ ɫɜɚɪɧɵɟ ɫɬɵɤɢ. 

ɉɟɪɟɞ ɢɡɨɥɹɰɢɟɣ ɡɨɧ ɫɜɚɪɧɵɯ ɫɬɵɤɨɜ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɞɚɧɧɵɟ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɜɢɞɵ ɪɚɛɨɬɵ: 

- ɤɨɬɥɨɜɚɧ ɞɨɥɠɟɧ ɛɵɬɶ ɨɱɢɳɟɧ ɨɬ ɜɫɟɯ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ; 

- ɭɫɬɚɧɨɜɥɟɧɨ ɫɨɨɬɜɟɬɫɬɜɢɟ ɢɡɨɥɹɰɢɨɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɬɟɯɧɢɱɟɫɤɢɦ ɭɫɥɨ-

ɜɢɹɦ; 

-  ɩɪɨɢɡɜɟɞɟɧɚ ɩɨɞɝɨɬɨɜɤɚ ɜɫɟɝɨ ɧɟɨɛɯɨɞɢɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɫɪɟɞɫɬɜ 

ɦɟɯɚɧɢɡɚɰɢɢ ɪɚɛɨɬ. 

 

2.11 Ɉɱɢɫɬɤɚ ɩɨɥɨɫɬɢ ɢ ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ 

 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ 

ɩɨɥɨɫɬɶ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɨɫɭɳɟɫɬɜɢɬɶ ɩɪɨɝɨɧ ɫɤɪɟɛɤɚ-ɤɚɥɢɛɪɚ, ɩɪɨɜɟɫɬɢ ɝɢɞɪɚɜ-
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ɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ, ɨɩɨɪɨɠɧɟɧɢɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɨɩɪɟɫɨɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ 

[17]. 

Ɉɱɢɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɩɪɨɱɧɨɫɬɧɵɟ ɢɫɩɵɬɚɧɢɹ ɢ ɢɫɩɵɬɚɧɢɹ ɧɚ ɝɟɪɦɟ-

ɬɢɱɧɨɫɬɶ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ, 

ɨɬɪɚɠɚɸɳɢɦɢ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ. 

Ɋɚɛɨɬɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɜ ɫɥɟɞɭɸɳɟɦ ɩɨɪɹɞɤɟ: 

- ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɢɫɩɵɬɚɧɢɹ Ɇɇ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɪɨɜɟɪɤɚ ɧɚ ɝɟɪɦɟɬɢɱ-

ɧɨɫɬɶ; 

- ɞɨɫɬɚɜɤɚ ɢ ɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɄɉɉɋɈȾ ɫ ɩɪɨɟɤɬɧɵɦ ɭɱɚɫɬɤɨɦ ɧɟɮɬɟ-

ɩɪɨɜɨɞɚ, ɭɫɬɚɧɨɜɤɚ ɢ ɨɛɜɹɡɤɚ ɤɚɦɟɪ ɩɭɫɤɚ ɢ ɩɪɢɟɦɚ ɨɱɢɫɬɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɦɨɧ-

ɬɚɠ ɧɚɩɨɥɧɢɬɟɥɶɧɨɝɨ ɢ ɨɩɪɟɫɫɨɜɨɱɧɨɝɨ ɚɝɪɟɝɚɬɨɜ; 

- ɨɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ Ɇɇ; 

- ɩɪɨɝɨɧ ɫɤɪɟɛɤɚ-ɤɚɥɢɛɪɚ; 

- ɥɢɤɜɢɞɚɰɢɹ ɞɟɮɟɤɬɨɜ ɨɛɧɚɪɭɠɟɧɧɵɯ ɜɨ ɜɪɟɦɹ ɞɢɚɝɧɨɫɬɢɤɢ; 

- ɨɩɨɪɨɠɧɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɬ ɨɩɪɟɫɨɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ; 

- ɞɟɦɨɧɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɄɉɉɋɈȾ, ɚ ɬɚɤ ɠɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɥɹ ɩɨɞɚ-

ɱɢ ɢ ɫɥɢɜɚ ɜɨɞɵ. 

ɗɬɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɞɟɣɫɬɜɢɣ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɪɚɠɟɧɚ ɜ ɉɉɊ ɢ ɫɩɟɰɢ-

ɚɥɶɧɵɯ ɢɧɫɬɪɭɤɰɢɹɯ. 

ȼ ɬɟɱɟɧɢɟ ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ɞɨɥɠɧɚ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɚ ɛɟɫɩɟɪɟɛɨɣ-

ɧɚɹ ɫɜɹɡɶ, ɫɨɡɞɚɧɚ ɡɨɧɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɫɨɡɞɚɧɵ ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ ɩɨɫɬɵ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɢɫɩɵɬɚɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɫɥɟɞɭɸ-

ɳɢɟ ɦɟɪɨɩɪɢɹɬɢɹ: 

- ɩɪɨɜɟɫɬɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɌȻ ɢ ɉȻ; 

- ɭɫɬɚɧɨɜɢɬɶ ɝɪɚɧɢɰɵ ɨɯɪɚɧɧɨɣ ɡɨɧɵ; 

- ɜɵɜɟɫɬɢ ɡɚ ɩɪɟɞɟɥɵ ɨɯɪɚɧɧɨɣ ɡɨɧɵ, ɥɸɞɟɣ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ, ɢ 

ɩɪɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɢ ɨɛɜɹɡɚɬɶ ɇɈȺ; 

- ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɦɚɧɨɦɟɬɪɨɜ ɜɧɟ ɩɪɟɞɟɥɨɜ ɨɯɪɚɧɧɨɣ ɡɨɧɵ; 

- ɩɪɨɢɡɜɟɫɬɢ ɦɨɧɬɚɠ ɫɚɦɨɩɢɫɰɟɜ ɞɚɜɥɟɧɢɹ; 
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- ɪɚɫɩɨɥɨɠɢɬɶ ɚɜɚɪɢɣɧɵɟ ɛɪɢɝɚɞɵ ɢ ɧɚɛɥɸɞɚɬɟɥɶɧɵɟ ɩɨɫɬɵ; 

- ɭɫɬɚɧɨɜɢɬɶ ɧɚɞɟɠɧɭɸ ɫɢɫɬɟɦɭ ɫɜɹɡɢ. 

Ɉɱɢɫɬɤɭ ɩɨɥɨɫɬɢ ɩɨɞɡɟɦɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɩɨɫɥɟ 

ɭɤɥɚɞɤɢ ɢ ɡɚɫɵɩɤɢ. 

Ɉɱɢɫɬɤɚ ɜɧɭɬɪɟɧɧɟɣ ɩɨɥɨɫɬɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɢ ɩɪɨɦɵɜɤɟ ɨɫɭɳɟɫɬɜɥɹɟɬ-

ɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɨɯɨɠɞɟɧɢɟɦ ɫɤɪɟɛɤɨɜ ɉɊȼ-1, ɨɫɧɚɳɟɧɧɵɯ ɬɪɚɧɫɦɢɬɬɟ-

ɪɨɦ. 

Ɉɱɢɫɬɤɚ ɫɱɢɬɚɟɬɫɹ ɡɚɜɟɪɲɟɧɧɨɣ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 

- ɜɫɟ ɡɚɩɚɫɨɜɚɧɧɵɟ ɨɱɢɫɬɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɩɪɢɲɥɢ ɜ ɤɚɦɟɪɭ ɩɪɢɟɦɚ;  

- ɩɨɫɥɟɞɧɟɟ ɋɈ ɩɪɢɲɥɨ ɧɟɪɚɡɪɟɲɟɧɧɵɦ (ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɣ); 

- ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫɪɟɞɫɬɜ ɨɬɱɢɫɬɤɢ ɫɨɫɬɚɜɥɹɥɚ ɧɟ ɦɟɧɟɟ 0,72 ɤɦ/ɱ; 

- ɩɨɫɥɟ ɫɤɪɟɛɤɨɜ ɜɨɞɚ ɜɵɯɨɞɢɬ ɛɟɡ ɩɪɢɦɟɫɢ ɝɪɭɧɬɚ (ɝɥɢɧɵ, ɩɟɫɤɚ, ɬɨɪɮɚ) 

[18].  

ȿɫɥɢ ɥɸɛɨɟ ɢɡ ɭɤɚɡɚɧɧɵɯ ɭɫɥɨɜɢɣ ɧɟ ɜɵɩɨɥɧɟɧɨ, ɨɱɢɫɬɤɚ ɫɱɢɬɚɟɬɫɹ ɧɟɡɚ-

ɜɟɪɲɟɧɧɨɣ ɢ ɞɨɥɠɧɚ ɛɵɬɶ ɩɪɨɜɟɞɟɧɚ ɫɧɨɜɚ 

ɉɟɪɟɞ ɡɚɩɭɫɤɨɦ ɩɟɪɜɨɝɨ ɨɱɢɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɭɱɚɫɬɨɤ ɡɚɩɨɥɧɹɟɬɫɹ ɜɨɞɨɣ 

ɜ ɨɛɴɟɦɟ 0,1...0,15 ɨɬ ɨɛɴɟɦɚ ɬɪɭɛɵ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. ɉɪɢ ɨɱɢɫɬɤɟ ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ ɋɈ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 0,72 ɤɦ/ɱ. ɉɟɪɟɞ ɤɚɠɞɵɦ ɡɚɩɭɫɤɨɦ 

ɧɨɜɵɟ ɷɥɟɦɟɧɬɵ ɩɢɬɚɧɢɹ (ɧɢɤɨɝɞɚ ɧɟ ɛɵɜɚɜɲɢɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ)ɞɨɥɠɧɵ ɛɵɬɶ 

ɭɫɬɚɧɨɜɥɟɧɵ ɜ ɩɟɪɟɞɚɬɱɢɤ ɨɱɢɫɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ (ɩɪɨɜɟɪɤɭ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ 

ɩɪɨɜɨɞɹɬ ɬɚɤ ɠɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɩɭɫɤɨɦ)[18]. 

ȼɬɨɪɨɣ ɫɤɪɟɛɨɤ ɫɥɟɞɭɟɬ ɡɚɩɭɫɤɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɢɡɜɥɟɱɟɧɢɹ ɩɟɪɜɨɝɨ[12]. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɞɥɹ ɤɨɧɬɪɨɥɹ ɝɟɨɦɟɬɪɢ-

ɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɨɩɭɫɤ ɩɪɨɮɢɥɟɦɟɪɚ. Ʉɨɧ-

ɬɪɨɥɶ ɧɚɞ ɝɟɨɦɟɬɪɢɱɟɫɤɢɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɭɱɚɫɬɤɨɜ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɦɟɧɟɟ 1ɤɦ 

ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɪɝɚɧɨɦ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɫɥɟ ɭɤɥɚɞɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɜ 

ɬɪɚɧɲɟɸ ɢ ɩɟɪɟɞ ɟɝɨ ɡɚɫɵɩɤɨɣ [18]. 

Ʉɨɧɬɪɨɥɶ ɡɚ ɩɪɨɝɨɧ ɫɤɪɟɛɤɚ-ɤɚɥɢɛɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɜɢɠɧɵɦɢ ɛɪɢɝɚ-

ɞɚɦɢ.  
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Ɉɫɭɳɟɫɬɜɥɟɧɢɟ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ 

ɥɢɤɜɢɞɚɰɢɢ ɜɫɟɯ ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɢ ɢ ɞɢɚɝɧɨɫɬɢɤɟ ɞɟɮɟɤɬɨɜ. Ɋɟɤɨɧɫɬɪɭɢɪɭɟ-

ɦɵɣ ɭɱɚɫɬɨɤ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢɫɩɵɬɵɜɚɟɬɫɹ ɜ ɨɞɢɧ ɷɬɚɩ.  

ɂɫɩɵɬɚɧɢɹ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɪɨɜɨɞɹɬɫɹ ɬɨɥɶɤɨ ɩɨ ɟɝɨ ɩɨɥɧɨɣ ɝɨ-

ɬɨɜɧɨɫɬɢ, ɚ ɢɦɟɧɧɨ: 

- ɩɨɫɥɟ ɩɨɥɧɨɣ ɡɚɫɵɩɤɢ, ɨɛɜɚɥɨɜɚɧɢɹ; 

- ɩɨɫɥɟ ɦɨɧɬɚɠɚ ɚɪɦɚɬɭɪɵ ɢ ɩɪɢɛɨɪɨɜ, ɤɚɬɨɞɧɵɯ ɜɵɜɨɞɨɜ; 

- ɩɨɫɥɟ ɨɛɟɫɩɟɱɟɧɢɹ ɫɜɹɡɢ. 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɤɨɬɨɪɵɦɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɞɤɥɸɱɟɧɢɟ ɈȺ ɢ ɇȺ ɤ ɢɫɩɵ-

ɬɭɟɦɨɦɭ ɭɱɚɫɬɤɭ ɦɨɧɬɢɪɭɸɬɫɹ ɢɡ ɢɡɞɟɥɢɣ ɡɚɜɨɞɫɤɨɝɨ ɢɫɩɨɥɧɟɧɢɹ ɢ ɞɨɥɠɧɵ 

ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɵ ɝɢɞɪɚɜɥɢɱɟɫɤɨɦɭ ɢɫɩɵɬɚɧɢɸ ɜ ɬɟɱɟɧɢɟ 6 ɱɚɫɨɜ ɧɚ ɞɚɜɥɟɧɢɟ 

1,25·Ɋɢɫɩ. 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɝɢɞɪɨɢɫɩɵɬɚɧɢɣ ɦɟɫɬɚ ɩɨɞɤɥɸɱɟɧɢɣ ɤ ɧɟɮɬɟɩɪɨɜɨɞɭ 

ɩɨɞɥɟɠɚɬ ɜɵɪɟɡɤɟ.  

ɂɫɩɵɬɚɧɢɹ ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɪɚɡɪɟɲɟɧɨ ɩɪɨɜɨɞɢɬɶ ɬɨɥɶɤɨ ɜɨɞɨɣ (ɜɨɡɞɭɯɨɦ 

ɡɚɩɪɟɳɟɧɨ). 

Ɂɚɩɨɥɧɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɩɪɟɫɨɜɨɱɧɨɣ ɠɢɞɤɨɫɬɶɸ ɞɥɹ ɨɫɭɳɟɫɬɜɥɹɸɬ 

ɩɪɢ ɨɬɝɥɭɲɟɧɧɵɯ ɄɉɉɋɈȾ. ɍɱɚɫɬɨɤ Ɇɇ, ɩɨɞɜɟɪɝɚɟɦɵɣ ɢɫɩɵɬɚɧɢɹɦ, ɨɝɪɚɧɢ-

ɱɢɜɚɟɬɫɹ ɫɮɟɪɢɱɟɫɤɢɦɢ ɡɚɝɥɭɲɤɚɦɢ (ɥɢɧɟɣɧɚɹ ɚɪɦɚɬɭɪɚ ɤɚɤ ɨɝɪɚɧɢɱɢɬɟɥɶɧɵɣ 

ɷɥɟɦɟɧɬ ɧɟ ɢɫɩɨɥɶɡɭɟɬɫɹ) [17]. 

Ɍɪɭɛɨɩɪɨɜɨɞ ɫɱɢɬɚɟɬɫɹ ɜɵɞɟɪɠɚɜɲɢɦ ɢɫɩɵɬɚɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɩɪɨɜɟɪ-

ɤɭ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ, ɟɫɥɢ ɡɚ ɜɪɟɦɹ ɢɫɩɵɬɚɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɞɚɜ-

ɥɟɧɢɟ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ, ɚ ɩɪɢ ɩɪɨɜɟɪɤɟ ɧɚ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɧɟ ɛɵɥɨ ɭɬɟɱɟɤ. 

ɉɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɭɬɟɱɟɤ ɜɢɡɭɚɥɶɧɨ, ɩɨ ɡɜɭɤɭ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɨɜ 

ɭɱɚɫɬɨɤ ɩɨɞɥɟɠɢɬ ɪɟɦɨɧɬɭ ɢ ɩɨɜɬɨɪɧɨɦɭ ɢɫɩɵɬɚɧɢɸ.  

 

Ɍɚɛɥɢɰɚ 4 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɢɫɩɵɬɚɧɢɣ  

Ⱦɥɢɧɚ, 
ɦ 

Ɉɛɴɟɦ ɜɨɞɵ ɞɥɹ 
ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ 

ɢɫɩɵɬɚɧɢɹ, ɦ3 

Ⱦɢɚɦɟɬɪ 
ɬɪɭɛ, ɦɦ 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ, ɦɦ 

Ʉɥɚɫɫ ɩɪɨɱ-
ɧɨɫɬɢ 

Ɋɢɫɩ.=Ɋɡɚɜ, 
Ɇɉɚ 

Ɋɝɟɪɦ, 
Ɇɉɚ 

73 57 1020 13 Ʉ56 7,71* 5,98* 
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2.13 Ɉɫɜɨɛɨɠɞɟɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɬ ɜɨɞɵ 

 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɢɫɩɵɬɚɧɢɣ ɢɡ Ɇɇ ɧɟɨɛɯɨɞɢɦɨ ɭɞɚɥɢɬɶ ɨɩɪɟɫɫɨɜɨɱɧɭɸ 

ɠɢɞɤɨɫɬɶ.  

Ɉɛɴɟɦ ɜɵɬɟɫɧɹɟɦɨɣ ɜɨɞɵ 60 ɦ3 ɧɚ ɞɥɢɧɟ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ – 73 ɦ. 

ȼɨɫɩɪɟɳɚɟɬɫɹ ɩɨɞɤɥɸɱɚɬɶ ɜɧɨɜɶ ɩɨɫɬɪɨɟɧɧɵɟ ɭɱɚɫɬɤɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɤ 

ɞɟɣɫɬɜɭɸɳɟɦɭ ɧɟɮɬɟɩɪɨɜɨɞɭ ɢ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɷɬɢɯ ɭɱɚɫɬɤɚɯ ɜɨɞɵ. 

ɍɱɚɫɬɤɢ ɞɥɢɧɧɨɣ ɞɨ 500 ɦ ɜɤɥɸɱɢɬɟɥɶɧɨ ɨɩɨɪɨɠɧɹɸɬɫɹ 2-ɦɹ ɩɨɪɲɧɹɦɢ-

ɪɚɡɞɟɥɢɬɟɥɹɦɢ ɉɊȼ-1 ɜ ɨɞɢɧ ɷɬɚɩ.  

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ɩɨɪɲɧɟɣ-ɪɚɡɞɟɥɢɬɟɥɟɣ ɉɊȼ-1 ɩɪɢ ɜɵɬɟɫɧɟɧɢɢ 

ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1,5 ɤɦ/ɱ [18].  

ɉɪɢ ɨɩɨɪɨɠɧɟɧɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚ ɩɨɪɲɧɹɯ-ɪɚɡɞɟɥɢɬɟɥɹɯ ɉɊȼ-1 ɧɟɨɛ-

ɯɨɞɢɦɨ ɩɪɢɦɟɧɹɬɶ ɩɨɥɢɭɪɟɬɚɧɨɜɵɟ ɦɚɧɠɟɬɵ, ɛɟɡ ɫɥɟɞɨɜ ɢɡɧɨɫɚ. 

ɍɞɚɥɟɧɢɟ ɨɩɪɟɫɫɨɜɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɫɚɦɨɬɟɤɨɦ ɡɚɩɪɟɳɚɟɬɫɹ (ɜɨ ɢɡɛɟɠɚɧɢɟ 

ɧɟɩɨɥɧɨɝɨ ɜɵɬɟɫɧɟɧɢɹ ɜɨɞɵ). 

ȿɫɥɢ ɤɨɧɬɪɨɥɶɧɵɣ ɩɨɪɲɟɧɶ-ɪɚɡɞɟɥɢɬɟɥɶ ɉɊȼ-1 ɩɪɢɲɟɥ ɧɟɪɚɡɪɟɲɟɧɧɵɦ, 

ɛɟɡ ɩɨɜɪɟɠɞɟɧɢɹ ɦɚɧɠɟɬ ɢ ɜɩɟɪɟɞɢ ɧɟɝɨ ɧɟɬ ɜɨɞɵ, ɬɨ ɨɩɨɪɨɠɧɟɧɢɟ ɜɧɨɜɶ ɩɨ-

ɫɬɪɨɟɧɧɨɝɨ ɭɱɚɫɬɤɚ ɫɱɢɬɚɟɬɫɹ ɜɵɩɨɥɧɟɧɧɵɦ [18]. 

ɉɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɬɨɪɢɬɶ ɩɪɨɩɭɫɤ ɤɨɧ-

ɬɪɨɥɶɧɨɝɨ ɩɨɪɲɧɹ-ɪɚɡɞɟɥɢɬɟɥɹ ɉɊȼ-1. 

Ɂɚɩɭɫɤɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɶɫɹ, ɞɨ ɩɪɟɤɪɚɳɟɧɢɹ ɜɵɯɨɞɚɜɨɞɵ ɢ ɩɪɢɛɵɬɢɹ 

ɩɨɪɲɧɹ ɉɊȼ-1ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 

 

3 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

 

Ⱦɥɹ ɫɨɨɪɭɠɟɧɢɹ ɧɟɮɬɟɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 1020 ɦɦ ɩɪɢɦɟɦ ɬɪɭɛɵ ɢɡ ɫɬɚɥɢ 

Ɍɪɭɛɧɨɣ Ɇɟɬɚɥɥɭɪɝɢɱɟɫɤɨɣ Ʉɨɦɩɚɧɢɢ , ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɟ ɩɨ ȽɈɋɌ 31447 – 2012 

https://www.tmk-group.ru/
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ɦɚɪɤɢ 09Ƚ2ɎȻ (ɜɪɟɦɟɧɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚ ɪɚɡɪɵɜ ɫɬɚɥɢ ɜɪ  = 550 Ɇɉɚ[11], 

ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞёɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ 1K  = 1,34[19]). 

Ɋɚɫɱɟɬɧɭɸ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɸɬ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-

ɡɨɦ: 

 

1

1 12 ( )
ɇn p D

n p R
  
=

  +
, (1) 

 

ɝɞɟ p – ɪɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, Ɇɉɚ; 

ɇD – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɬɪɭɛɵ, ɦɦ; 

1n – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ( 1n  = 1,1). 

1R  – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɚ ɬɪɭɛɵ ɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 

Ɇɉɚ.  

ɇɚɯɨɞɢɦ ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

0
1 1

1
ɇ

ɇ

m
R R

k k
= 


, (2) 

 

ɝɞɟ 1ɇR  – ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɪɚɫɬɹɠɟɧɢɸ (ɫɠɚɬɢɸ) ɦɟɬɚɥɥɚ ɬɪɭɛ ɢ 

ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɢɡ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵ ɧɚ ɪɚɡɪɵɜ, ɪɚɜɧɨɟ ɦɢɧɢ-

ɦɚɥɶɧɨɦɭ ɩɪɟɞɟɥɭ ɩɪɨɱɧɨɫɬɢσɜɪ; 

0m – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɬɪɭɛɨɩɪɨɜɨɞɚ ( 0m  =0,825 ɞɥɹ ɬɪɭɛɨ-

ɩɪɨɜɨɞɨɜ I ɢ II ɤɚɬɟɝɨɪɢɣ); 

1k – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɦɚɬɟɪɢɚɥɭ; 

ɇk – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɡɚɜɢɫɹɳɢɣ 

ɨɬ ɟɝɨ ɞɢɚɦɟɬɪɚ (ɞɥɹ ɇD  ≤1020ɦɦ ɇk  = 1,1, ɞɥɹ ɇD  = 1220 ɦɦ ɇk = 1,155). 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2), ɩɨɥɭɱɢɦ: 

 

 1

0,825
550 307,8 Ɇɉɚ

1,34 1,1
R =  =


. 
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ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1), ɩɨɥɭɱɢɦ: 

 

1,1 6,4 1020
11,4 ɦɦ

2 (1,1 6,4 307,8)
  
= =

  +
. 

 

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ  ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɞɨ ɫɬɚɧɞɚɪɬɧɨɝɨ 

ɡɧɚɱɟɧɢɹ ɢ ɩɪɢɧɢɦɚɟɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ ɪɚɜɧɨɣ  = 13 ɦɦ. 

ȼɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɧɟɮɬɟɩɪɨɜɨɞɚ ɜɵɱɢɫɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

ȼɇ ɇ 2D D = − . (3) 

 

ɉɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

ȼɇ 1020 2 13 994 ɦɦD = −  = . 

 

3.2 ɉɪɨɜɟɪɤɚ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɬɪɭɛɵ ɧɟɮɬɟɩɪɨɜɨɞɚ 

 

Ⱥɛɫɨɥɸɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɢ ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ 

ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɩɟɪɟɩɚɞɨɜ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

1
( )

R
T

E


+


 =


; (4) 

 

1
( )

(1 ) R
T

E


−
− 

 =


, (5) 

 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ ɥɢɧɟɣɧɨɝɨ ɪɚɫɲɢɪɟɧɢɹ (α = 12·106 ɝɪɚɞ); 

μ – ɤɨɷɮɮɢɰɢɟɧɬ ɉɭɚɫɫɨɧɚ (μ = 0,3); 

E – ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ ɦɟɬɚɥɥɚ (E = 2.06·105Ɇɉɚ). 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (4) ɢ (5) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɨɥɭɱɢɦ: 
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( ) 6 5

0,3 307,8
37,4

12 10 2,06 10
T + −


 = =

  
; 

 

( ) 6 5

(1 0,3) 307,8
87,2

12 10 2,06 10
T − −

− 
 = =

  
. 

 

Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɱɟɬɭ ɩɪɢɧɢɦɚɟɦ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ɜɟɥɢɱɢɧ(ΔT=87,2 ). 

ɇɚɯɨɞɢɦ ɜɟɥɢɱɢɧɭ ɩɪɨɞɨɥɶɧɵɯ ɨɫɟɜɵɯ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, ɩɨ 

ɮɨɪɦɭɥɟ: 

 

1 ȼɇ
ɩɪ. 0,3N

n P D
E T 


 

= −   + . (6) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (6), ɩɨɥɭɱɚɟɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

6 5
ɩɪ.

1,1 6,34 994
12 10 2,06 10 87,2 0,3 53,998 Ɇɉɚ

13N −  
= −     +  = − . 

 

Ɂɧɚɤ «ɦɢɧɭɫ» ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɨɫɟɜɵɯ ɫɠɢɦɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ. ɉɨ-

ɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɜɵɱɢɫɥɢɬɶ ɤɨɷɮɮɢɰɢɟɧɬψ1, ɭɱɢɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹ-

ɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɥɥɚ: 

 

. .2
1

1 1

1 0,75( ) 0,5ɩɪ N ɩɪ N

R R

 
 = − − . (7) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (7), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

2

1

53,998 53,998
1 0,75 0,5 0,901

307,8 307,8


− − 
= − − = 

 
. 
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ɍɬɨɱɧɢɦ ɬɨɥɳɢɧɭ ɫɬɟɧɤɢ: 

1

1 1 12 ( )
Hn P D

n P R



 

=
  + 

. (8) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (8), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

1,1 6,4 1020
12,629 ɦɦ

2 (1,1 6,4 0,901 307,8)
  
= =

  + 
. 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɧɟɟ ɩɪɢɧɹɬɚɹ ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ ɪɚɜɧɚɹ  =13ɦɦ ɞɥɹ ɬɪɭ-

ɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 1020 ɦɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɚ ɤɚɤ ɨɤɨɧɱɚɬɟɥɶɧɵɣ ɪɟɡɭɥɶ-

ɬɚɬ. 

 

3.3 ɉɪɨɜɟɪɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɞɟɮɨɪɦɚɰɢɸ ɢ ɨɛɳɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ 

 

ɉɪɨɜɟɪɤɭ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨɞɡɟɦɧɵɯ ɢ ɧɚɡɟɦɧɵɯ (ɜ ɧɚɫɵɩɢ) ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɭɫɥɨɜɢɸ: 

 

. 2 1| | ,ɉɊ N R    (9) 

 

ɝɞɟ σɉɊ.N– ɩɪɨɞɨɥɶɧɨɟ ɨɫɟɜɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɬ ɪɚɫɱɟɬɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, 

Ɇɉɚ; 

R1– ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɟɬɚɥɥɚ ɬɪɭɛɵ ɢ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, Ɇɉɚ; 

Ψ2 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟ-

ɬɚɥɥɚ ɬɪɭɛ, ɩɪɢ ɫɠɢɦɚɸɳɢɯ ɨɫɟɜɵɯ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɦɵɣ 

ɩɨ ɮɨɪɦɭɥɟ: 
2

Ʉɐ Ʉɐ
2

1 1

1 0,75 0,5 ,
R R

 


 
= −  −  

 
 (10) 
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ɝɞɟ Ʉɐ  – ɤɨɥɶɰɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ, Ɇɉɚ, 

ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɇ
Ʉɐ 1 Ʉɐ ,n =   (11) 

 

ɝɞɟ ɇ
Ʉɐ  – ɤɨɥɶɰɟɜɵɟ ɧɚɩɪɹɠɟɧɢɹ ɨɬ ɪɚɛɨɱɟɝɨ ɞɚɜɥɟɧɢɹ, Ɇɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ 

ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

ɇ ȼɇ
Ʉɐ 2

p D



=


. (12) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (12), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 
6

ɇ
Ʉɐ

6,4 10 0,994
244,7 Ɇɉɚ.

2 0,013
  

= =


 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (11), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

Ʉɐ 1,1 244,7 269,2 Ɇɉɚ =  = . 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (10), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

2

2

269,2 269,2
1 0,75 0,5 0,216.

307,8 307,8
    = −  −  =   

   
 

 

ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɩɪɨɱɧɨɫɬɶ ɩɨ ɭɫɥɨɜɢɸ (9): 

 

| 54,0 | 0,16 273,2;

| 54,0 | 66,5.

−  

− 
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ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 

ɉɪɨɜɟɪɤɭ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɨɞ-

ɡɟɦɧɵɯ ɢ ɧɚɡɟɦɧɵɯ (ɜ ɧɚɫɵɩɢ) ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɭɫɥɨɜɢɹɦ (13) ɢ 

(14): 

 

ɇ ɇ0
ɉɊ 3 2

H

| |
0,9

m
R

k
   


; (13) 

 

ɇ H0
Ʉɐ 2

H0,9
m

R
Ʉ

  


, (14) 

 

ɝɞɟ ɇ
ɉɊ  – ɦɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɨɬ 

ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ, Ɇɉɚ, ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ ɮɨɪɦɭɥɟ (15): 

 

ɇ ɇ H
ɉɊ Ʉɐ ,

2 MIN

Е DЕ Ɍ
R

    
=  −    −


 (15) 

 

ɝɞɟ RMIN – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɚɞɢɭɫ ɭɩɪɭɝɨɝɨ ɢɡɝɢɛɚ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɦ, 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

H

H ɇ0
3 2 Ʉɐ

H

0,5
,

| |
0,9

MIN

E D
R

m
R Е Ɍ

Ʉ
   

 


  −  −   


 (16) 

 

ɝɞɟ ψ3– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɜɭɯɨɫɧɨɟ ɧɚɩɪɹɠɟɧɧɨɟ ɫɨɫɬɨɹɧɢɟ ɦɟɬɚɥɥɚ 

ɬɪɭɛ, ɩɪɢ ɫɠɢɦɚɸɳɢɯ ɩɪɨɞɨɥɶɧɵɯ ɧɚɩɪɹɠɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛ-

ɪɚɡɨɦ: 
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2

ɇ ɇ
Ʉɐ Ʉɐ

3
H H0 0
2 2

H H

1 0,75 0,5 ,

0,9 0,9
m m

R R
Ʉ Ʉ

 


 
 

= −  −  
     

 (17) 

 

ɝɞɟ H
2R  – ɧɨɪɦɚɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ, ɪɚɜɧɨɟ ɩɪɟɞɟɥɭ ɬɟɤɭɱɟɫɬɢσɬ (ɞɥɹ ɫɬɚɥɢ 

09Ƚ2ɎȻ H
2 410 ɆɉɚR = [11]). 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (17), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

2

3

244,7 244,7
1 0,75 0,5 0,426.

0,825 0,825
410 410

0,9 1,1 0,9 1,1



   
   

= −  −  =   
           

 

 

ɂɫɩɨɥɶɡɭɹ ɮɨɪɦɭɥɭ (16) ɩɨɥɭɱɢɦ: 

 
5

6 5

0,5 2,06 10 1,02
29770 ɦ.

0,825
0,426 410 | 0,3 244,7 12 10 2,06 10 87,2 |

0,9 1,1

MINR
−

  
 =

  −  −    


 

 

Ɇɚɤɫɢɦɚɥɶɧɵɟ ɫɭɦɦɚɪɧɵɟ ɩɪɨɞɨɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ: 

 

5
ɇ 6 5
ɉɊ

2,06 10 1,02
0,3 244,7 12 10 2,06 10 87,2 145,7 Ɇɉɚ.

2 29770
 −  

=  −     − = −


 

 

ɉɪɨɢɡɜɟɞɟɦ ɩɪɨɜɟɪɤɭ ɧɟɮɬɟɩɪɨɜɨɞɚ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɥɚɫɬɢ-

ɱɟɫɤɢɯ ɞɟɮɨɪɦɚɰɢɣ ɩɨ ɭɫɥɨɜɢɹɦ (13) ɢ (14) ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 

0,825
145,7 0,426 410

0,9 1,1
−   


; 

 

145,7 145,7−  ; 
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0,825
160,1 410

0,9 1,1
−  


; 

 

244,7 341,7 . 

 

Ɍɚɤ ɤɚɤ ɧɟɪɚɜɟɧɫɬɜɚ ɜɵɩɨɥɧɹɸɬɫɹ, ɞɟɥɚɟɦ ɜɵɜɨɞ ɨ ɬɨɦ, ɱɬɨ ɧɟɞɨɩɭɫɬɢ-

ɦɵɟ ɩɥɚɫɬɢɱɟɫɤɢɟ ɞɟɮɨɪɦɚɰɢɢ ɧɟɮɬɟɩɪɨɜɨɞɚ ɨɬɫɭɬɫɬɜɭɸɬ.  

ɉɪɨɜɟɪɤɭ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ 

ɜ ɩɥɨɫɤɨɫɬɢ ɧɚɢɦɟɧɶɲɟɣ ɠɟɫɬɤɨɫɬɢ ɫɢɫɬɟɦɵ ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɧɟɪɚɜɟɧɫɬɜɭ:

  

0
ɄɊ ,

1,1
m

S N   (18) 

 

ɝɞɟ Nɤɪ– ɩɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɞɥɹ ɩɪɹɦɵɯ ɭɱɚɫɬɤɨɜ, ɇ. 

ɇɚɯɨɞɢɦ ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɦɟɬɚɥɥɚ ɬɪɭɛɵ ɢ ɨɫɟɜɨɣ ɦɨɦɟɧɬ 

ɢɧɟɪɰɢɢ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

2 2
H BH( );

4
F D D


=  −  (19) 

 

4 4
H BH( ).

64
I D D


=  −  (20) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (19) ɢ (20), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟ-

ɧɢɹ: 

 

2 2 2(1,02 0,994 ) 0,041 ɦ ;
4

F


=  − =  

 

4 4 3 4(1,02 0,994 ) 2,57 10 ɦ ;
64

I
 −=  − =   
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ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɦɟɬɚɥɥɚ ɬɪɭɛɵ: 

 

2 2
M CB M H BH( ),

4
q n D D

=    −  (21) 

 

ɝɞɟ nɫɜ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɚɦ ɨɬ ɞɟɣɫɬɜɢɹ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟ-

ɫɚ (ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ ɩɪɨɞɨɥɶɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ,nɫɜ= 0,95); 

Ȗɝɪ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɬɚɥɥɚ ɬɪɭɛɵ (Ȗɦ = 78500ɤɝ/ɦ3). 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (21), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

2 2
 Ɇ 0,95 78500 (1,02 0,994 ) 3067 ɇ/ɦ.

4
q


=    − =  

 

ɇɚɝɪɭɡɤɭ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɢɡɨɥɹɰɢɢ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɨɣ 10% ɨɬ qM ɬ.ɟ. 

qɂ = 306,7 ɇ/ɦ. 

ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɧɟɮɬɢ, ɧɚɯɨɞɹɳɟɣɫɹ ɜ ɬɪɭɛɨɩɪɨɜɨɞɟ ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ, 

ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
2
BH

H T .
4
D

q g
 

=    (22) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (22), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ: 

 
2

ɇ
0,994

857,6 9,81 6529 ɇ/ɦ.
4

q
 

=   =  

 

ɇɚɝɪɭɡɤɚ ɨɬ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ ɡɚɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɫ ɩɟɪɟɤɚ-

ɱɢɜɚɟɦɨɣ ɧɟɮɬɶɸ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

TP M ɂ Hq q q q= + + . (23) 
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ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (23), ɩɨɥɭɱɢɦ: 

 

ɌɊ 3067 306,7 6529 9902 ɇ/ɦ.q = + + =  

 

ɂɡ ɩɭɧɤɬɚ 1.4 ɢɡɜɟɫɬɧɨ, ɱɬɨ ɬɪɭɛɨɩɪɨɜɨɞ ɭɥɨɠɟɧ ɜ ɫɭɝɥɢɧɢɫɬɵɣ ɝɪɭɧɬ, 

ɩɪɢɱɟɦ ɫ 0,3ɦ ɞɨ 4,7ɦ. Ⱦɥɹ ɫɭɝɥɢɧɤɨɜ ɩɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ 

ɝɪɭɧɬɚ CȽɊ=13ɤɉɚ, ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɝɪɭɧɬɚ φȽɊ= 20ɝɪɚɞ, ɭɞɟɥɶɧɵɣ ɜɟɫ 

ɝɪɭɧɬɚ ȖȽɊ=19ɤɇ/ɦ3[20]. 

ɋɪɟɞɧɟɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɟɞɢɧɢɰɭ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɧɬɚɤɬɚ ɬɪɭɛɨɩɪɨ-

ɜɨɞɚ ɫ ɝɪɭɧɬɨɦ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɝɪ2H H
ɝɪ ɝɪ H 0 0 ɬɪ

ɝɪ
H

2 45
8 2 2

,

D D
n D h h tg q

P
D






         + + +  − +           =


 (24) 

 

ɝɞɟ  nɝɪ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ ɨɬ ɜɟɫɚ ɝɪɭɧɬɚ(nɝɪ =0,8); 

 h0– ɜɵɫɨɬɚ ɫɥɨɹ ɡɚɫɵɩɤɢ ɨɬ ɜɟɪɯɧɟɣ ɨɛɪɚɡɭɸɳɟɣ ɬɪɭɛɵ ɞɨ ɩɨɜɟɪɯɧɨɫɬɢ 

ɝɪɭɧɬɚ(h0 = 1 ɦ). 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (25), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɞɥɹ  

ɨɛɨɢɯ ɞɢɚɦɟɬɪɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ: 

 

2

ɝɪ

1,02 1,02 20
2 0,8 19000 1,02 1 1 45 9902

8 8 2
15085 ɉɚ.

3,14 1,02

tg

P

          + + +  − +            = =


 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɩɪɨɞɨɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɨɬɪɟɡɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɟɞɢɧɢɱɧɨɣ ɞɥɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

0 H ɝɪ ɝɪ ɝɪ( ),P D C P tg =   +   (25) 
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ɝɞɟ HD  – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ, ɦ. 

ɉɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ: 

 

0 3,14 1,02 (13000 15085 20 ) 59221 ɉɚ.P tg=   +  =  

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɨɬɪɟɡɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɟɞɢ-

ɧɢɱɧɨɣ ɞɥɢɧɵ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

H H
ɜɟɪɬ ɝɪ ɝɪ H 0 ɬɪ.

2 8
D D

q n D h q
  =    + − + 

 
 (26) 

 

ɉɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

ɜɟɪɬ
1,02 3,14 1,02

0,8 19000 1,02 1 9902 27103 ɇ/ɦ.
2 8

q
 =    + − + = 

 
 

 

ɉɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɜ ɫɥɭɱɚɟ 

ɩɥɚɫɬɢɱɟɫɤɨɣ ɫɜɹɡɢ ɬɪɭɛɵ ɫ ɝɪɭɧɬɨɦ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

(1) 2 4 2 5 311
ɤɪ 0 ɜɟɪɬ4,09 .N P q F E I=       (27) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (24), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

( ) ( )5 3(1) 2 4 2 11 3 711
ɤɪ 4,09 59221 27103 0,041 2,06 10 2,57 10 1,887 10 ɇ.N −=        =   

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 

 

(1) 7 70
ɄɊ

0,825
1,887 10 1,42 10  ɇ.

1,1 1,1
m

N =   =   
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ɉɪɨɞɨɥɶɧɨɟ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɞɥɹ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɜ ɫɥɭɱɚɟ 

ɭɩɪɭɝɨɣ ɫɜɹɡɢ ɫ ɝɪɭɧɬɨɦ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

(2)
ɤɪ 02 ,HN k D E I=      (28) 

 

ɝɞɟ k0 – ɤɨɷɮɮɢɰɢɟɧɬ ɧɨɪɦɚɥɶɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ (k0= 5Ɇɇ/ɦ3). 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (36), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

(2) 6 11 3 7
ɤɪ 2 3 10 1,02 2,06 10 2,57 10 8,051 10  ɇ.N −=        =   

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ: 

 

(2) 7 70
ɄɊ

0,825
8,051 10 6,04 10  ɇ.

1,1 1,1
m

N =   =   

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɷɤɜɢɜɚɥɟɧɬɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɜ ɫɟɱɟɧɢɢ ɬɪɭɛɵ ɜɵɱɢɫ-

ɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

( ) ɇ
Ʉɐ0,5 .S F Е Ɍ   =  −  +     (29) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (29), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

( ) 6 6 11 70,041 0,5 0,3 244,7 10 12 10 2,06 10 87,2 1,09 10 ɇ.S − =  −   +     =    

 

Ɍɚɤ ɤɚɤ ɩɨ ɭɫɥɨɜɢɸ (29): 

 

1,09·107≤1,42·107; 
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1,09·107≤ 6,04·107. 

 

Ɉɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɨɛɟɫɩɟɱɟɧɚ. 

Ɍɟɩɟɪɶ ɩɪɨɜɟɪɢɦ ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ, ɜɵɩɨɥ-

ɧɟɧɧɵɯ ɫ ɭɩɪɭɝɢɦ ɢɡɝɢɛɨɦ. 

Ɉɩɪɟɞɟɥɢɦ ɩɚɪɚɦɟɬɪɵ șȕ ɢ  zȕ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

ɜɟɪɬ3

1
,

MIN

q
R

E I

 =




 (30) 

 

0

ɜɟɪɬ

ɜɟɪɬ3

.

P F
q I

z
q

E I






=



 (31) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: 

 

3
11 3

1
0,009;

27103
29770

2,06 10 2,57 10



−

= =


  

 

 

3

3
11 3

59221 0,041
27103 2,57 10

159,3.
27103

2,06 10 2,57 10

z
−

−


 = =

  

 

 

ɉɨ ɝɪɚɮɢɤɭ, ɩɪɢɜɟɞɟɧɧɨɦɭ ɜ ɦɟɬɨɞɢɱɟɫɤɢɯ ɭɤɚɡɚɧɢɹɯ, ɧɚɯɨɞɢɦ, ɱɬɨ 

ȕn = 18. ȼɵɱɢɫɥɹɟɦ ɤɪɢɬɢɱɟɫɤɨɟ ɭɫɢɥɢɟ ɞɥɹ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨ-

ɩɪɨɜɨɞɚ ɩɨ ɮɨɪɦɭɥɚɦ: 

 

(3) 23
ɄɊ ɜɟɪɬ ;nN q E I=     (32) 
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(4)
ɄɊ ɜɟɪɬ0,375 .PN q R=    (33) 

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (32) ɢ (33), ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟ-

ɧɢɹ: 

 

(3) 2 11 3 73
ɄɊ 25 27103 2,06 10 2,57 10 1,83 10  ɇN −=      =  ; 

 
(4) 8
ɄɊ 0,375 27103 29770 3,03 10 ɇ.N =   =   

 

ɂɡ ɞɜɭɯ ɧɚɣɞɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɜɵɛɢɪɚɟɦ ɧɚɢɦɟɧɶɲɟɟ: 

 

(3) 7 70
ɄɊ

0,825
1,83 10 1,37 10 ɇ.

1,1 1,1
m

N =   = 
 

 

Ɍɚɤ ɤɚɤ ɩɨ ɭɫɥɨɜɢɸ (26): 

 

1,09·107≤ 1,37·107. 

 

Ɉɛɳɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɛɟɫɩɟɱɟɧɚ. 

 

3.4Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɢ ɪɟɠɢɦɨɜ ɪɭɱɧɨɣ ɷɥɟɤɬɪɨɞɭɝɨɜɨɣ ɫɜɚɪ-
ɤɢ 

 

ɂɫɯɨɞɹ ɢɡ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɢ ɜɪɟɦɟɧɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚ ɪɚɡɪɵɜ ɞɚɧ-

ɧɨɣ ɫɬɚɥɢ (σɜɪ = 550 Ɇɉɚ) ɩɨɞɛɟɪɟɦ ɩɨɞɯɨɞɹɳɢɟ ɷɥɟɤɬɪɨɞɵ. 

Ⱦɥɹ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɲɜɚ ɢ ɩɨɞɜɚɪɤɢ ɢɡɧɭɬɪɢ ɬɪɭɛɵ ɜɵɛɢɪɚɟɦ 

ɷɥɟɤɬɪɨɞ ɬɢɩɚ ɗ50Ⱥ, ɦɚɪɤɢ ɅȻ-52ɍ (ɩɨ ȽɈɋɌ 9467 – 75). Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ 

ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 3 ɦɦ. 

http://www.docload.ru/Basesdoc/3/3997/index.htm
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Ⱦɥɹ ɫɜɚɪɤɢ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ ɲɜɚ (ɩɨɫɥɟ ɫɜɚɪɤɢ ɤɨɪ-

ɧɟɜɨɝɨ ɫɥɨɹ ɷɥɟɤɬɪɨɞɚɦɢ ɫ ɨɫɧɨɜɧɵɦ ɩɨɤɪɵɬɢɟɦ) ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɞ ɬɢɩɚ ɗ55 

(ɩɨ ȽɈɋɌ 9467 – 75) ɦɚɪɤɢ ɈɄ 48.04. Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 4 

ɦɦ. 

Ɉɩɪɟɞɟɥɢɦ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ ɦɟɬɚɥɥɚ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɗ 0,46%.
6 5 15

Mn Cr Mo V Ni Cu
C ɋ + + +

= + + +   (34) 

 

ɝɞɟ ɋ, Ɇn, ɋr, Ɇɨ, V, Ti, Ni, Cu, B– ɩɪɨɰɟɧɬɧɨɟ ɫɨɞɟɪɠɚɧɢɟ, ɨɬ ɦɚɫɫɵ, ɜ ɫɨɫɬɚɜɟ 

ɦɟɬɚɥɥɚ ɬɪɭɛɧɨɣ ɫɬɚɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɭɝɥɟɪɨɞɚ, ɦɚɪɝɚɧɰɚ, ɯɪɨɦɚ, ɦɨɥɢɛɞɟɧɚ, 

ɜɚɧɚɞɢɹ, ɧɢɨɛɢɹ, ɬɢɬɚɧɚ, ɦɟɞɢ, ɧɢɤɟɥɹ, ɛɨɪɚ. 

ɉɪɢɦɟɪɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɜ ɫɬɚɥɢ 09Ƚ2ɎȻ ɩɪɟɞɫɬɜ-

ɥɟɧɧɵ ɜ ɬɚɛɥɢɰɟ 5ɧɢɠɟ. 

 

Ɍɚɛɥɢɰɚ 5 – Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɷɥɟɦɟɧɬɨɜ[21] 

Ɇɚɪɤɚ ɫɬɚɥɢ Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ 
Ɇɚɫɫɨɜɚɹ ɞɨɥɹ ɯɢɦɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ, % 

ɭɝɥɟɪɨɞ ɦɚɪɝɚɧɟɰ ɤɪɟɦɧɢɣ ɜɚɧɚɞɢɣ ɬɢɬɚɧ 

09Ƚ2ɎȻ Ʉ56 < 0,13 < 1,7 < 0,35 < 0,09 0,01-0,035 

 

Ⱦɥɹ ɫɬɚɥɢ 09Ƚ2ɎȻ ɷɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ ɪɚɜɟɧ: 

 

ɗ
1,7 0,09

0,13 0,43 0,46 %.
6 5

C = + + =   

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɜɢɜɚɥɟɧɬɚ ɭɝɥɟɪɨɞɚ ɢ ɬɨɥɳɢɧɵ ɫɬɟɧɤɢ ɫɬɵɤɭɟɦɵɯ 

ɬɪɭɛ ɨɩɪɟɞɟɥɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ ɩɨ ɬɚɛɥɢɰɟ 6: 

 

Ɍɚɛɥɢɰɚ 6 – Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ 

ɗɤɜɢɜɚɥɟɧɬ ɭɝɥɟɪɨɞɚ 

ɦɟɬɚɥɥɚ ɬɪɭɛɵ, % 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ ɩɨɞɨɝɪɟɜɚ, °C, ɩɪɢ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ 

ɬɪɭɛɵ, ɦɦ 

http://www.docload.ru/Basesdoc/3/3997/index.htm
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ɨɬ 0,12 
ɨɬ 12,1 

ɞɨ 14 

ɨɬ 14,1 

ɞɨ 16 

ɨɬ 16,1 

ɞɨ 18 

ɨɬ 18,1 

ɞɨ 20 
ɛɨɥɟɟ 20 

Ɇɟɧɟɟ 0,41ɜɤɥɸɱ   -25 -25   

Ɉɬ 0,42 ɞɨ 0,46  0     

 

1  
- ɩɨɞɨɝɪɟɜ ɞɨ 50°C ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɢɠɟ 0°C ɢ/ɢɥɢ ɧɚɥɢɱɢɢ ɜɥɚɝɢ ɧɚ 

ɤɪɨɦɤɚɯ ɬɪɭɛɵ. 

 

2 -25 
- ɩɨɞɨɝɪɟɜ ɨɬ 100°C ɞɨ 130°C ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɧɢɠɟ ɭɤɚɡɚɧɧɨɣ ɢ ɞɨ 50°C 

ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɵɲɟ ɭɤɚɡɚɧɧɨɣ. 

 

3  - ɩɨɞɨɝɪɟɜ ɨɬ 100°C ɞɨ 130°C ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ. 

 

 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɬɪɟɛɭɟɬɫɹ ɩɨɞɨɝɪɟɜ ɞɨ 100°C, ɟɫɥɢ ɬɟɦɩɟɪɚɬɭɪɚ ɨɤɪɭɠɚ-

ɸɳɟɣ ɫɪɟɞɵ ɧɢɠɟ 0°C.  

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɨɛɳɭɸ ɩɥɨɳɚɞɶ ɡɚɩɨɥɧɟɧɢɹ ɪɚɡɞɟɥɤɢ ɤɪɨɦɤɢ ɩɪɟɞɫɬɚɜ-

ɥɟɧɧɨɣ ɧɚ ɪɢɫɭɧɤɟ ɧɢɠɟ. 

 

 

Ɋɢɫɭɧɨɤ 3 – Ɋɚɡɞɟɥɤɚ ɤɪɨɦɨɤ ɞɥɹ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ ɫɬɟɧɤɢ ɞɨ 16 ɦɦ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ 3 ɮɨɪɦɭɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ, ɨɛɳɟɣ ɩɥɨɳɚɞɢ ɡɚɩɨɥɧɟ-

ɧɢɹ ɪɚɡɞɟɥɤɢ ɛɭɞɟɬ ɢɦɟɬɶ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

 

( ) ( )ɨɛɳ 0 0
ɧ

221,8 30 2 ( 1,8) 30 7 ,
3

Ⱥ b S S tg q S tg b=  + −  +    −  + +  (35) 
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ɝɞɟ S – ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ, ɦɦ; 

 b – ɜɟɥɢɱɢɧɚ ɡɚɡɨɪɚ, ɦɦ; 

 q– ɜɵɫɨɬɚ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɹ, ɦɦ. 

ȼɟɥɢɱɢɧɭ ɡɚɡɨɪɚ ɜɵɛɢɪɚɟɦ ɩɨ ɬɚɛɥɢɰɟ ɧɢɠɟ. 

 

Ɍɚɛɥɢɰɚ 7 – ȼɟɥɢɱɢɧɵ ɡɚɡɨɪɚ ɜ ɫɬɵɤɟ ɩɪɢ ɫɛɨɪɤɟ 

ɋɩɨɫɨɛ ɫɜɚɪɤɢ 
Ⱦɢɚɦɟɬɪ ɷɥɟɤ-

ɬɪɨɞɚ ɦɦ 

ȼɟɥɢɱɢɧɚ ɡɚɡɨɪɚ ɩɪɢ ɬɨɥɳɢɧɟ ɫɬɟɧɤɢ 

ɬɪɭɛɵ, ɦɦ 

ɞɨ 8 8-10 10 ɢ ɛɨɥɟɟ 

Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɷɥɟɤɬɪɨɞɚɦɢ 

ɫ ɨɫɧɨɜɧɵɦ ɩɨɤɪɵɬɢɟɦ 

2,0...2,5 1,5...2,5 - - 

3,0...3,25 2,0...3,0 2,5...3,5 3,0...3,5 

Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɷɥɟɤɬɪɨɞɚɦɢ 

ɫ ɰɟɥɥɸɥɨɡɧɵɦ ɩɨɤɪɵɬɢɟɦ 

3,0...3,25 1,5...2,0 - - 

4,0 - 1,5...2,5 1,5...2,5 

 

ɉɪɢɧɢɦɚɟɦ b=3,5ɦɦ, q = 1,8. Ɍɨɝɞɚ ɨɛɳɚɹ ɩɥɨɳɚɞɶ ɪɚɜɧɚ: 

 

( ) ( )2ɨɛɳ 2
ɧ

2
3,5 13 13 1,8 30 1,8 2 (13 1,8) 30 3,5 7 146 ɦɦ

3
Ⱥ tg tg=  + −  +    −  + + = . 

 

ɉɥɨɳɚɞɶ ɩɟɪɜɨɝɨ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 

( )ɤ
ɧ ɷɥ6 8 ;Ⱥ d=    (36) 

 
ɤ 2
ɧ 6 3 18 ɦɦ .Ⱥ =  =  

 

ɉɥɨɳɚɞɶ ɡɚɩɨɥɧɹɸɳɢɯ ɫɥɨɟɜ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɡɚɩ
ɧ ɷɥ(8 12)Ⱥ d=   ; (37) 

 
ɡɚɩ 2
ɧ 8 4 32 ɦɦ .A =  =  

 



53 

 

Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɥɨɟɜ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ: 

 
ɨɛɳ ɤ
ɧ ɧ

ɡɚɩ
ɧ

Ⱥ Ⱥ
n

Ⱥ
−

= ; (38) 

 

146 18
4

32
n

−
= = . 

 

Ɉɩɪɟɞɟɥɢɦ ɫɢɥɭ ɫɜɚɪɨɱɧɨɝɨ ɬɨɤɚ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
1,5

ɫɜ.ɤ ɷɥ ,I k d=   (39) 

 

ɝɞɟ k– ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɢɚɦɟɬɪɚ ɫɬɟɪɠɧɹ ɷɥɟɤɬɪɨɞɚ;  

dɷɥ– ɞɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɧɨɝɨ ɫɬɟɪɠɧɹ, ɦɦ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɢɚɦɟɬɪɚ ɷɥɟɤɬɪɨɞɚ (ɬɚɛɥɢɰɚ 8). 

 

Ɍɚɛɥɢɰɚ 8− Ʉɨɷɮɮɢɰɢɟɧɬ k 

dэ, ɦɦ 1...2 3...4 5...6 

k, Ⱥ/ɦɦ 25...30 30...45 45...60 

 

ɉɪɢɧɢɦɚɟɦ k ɪɚɜɧɵɦ 30 ɤɚɤ ɞɥɹ ɤɨɪɧɟɜɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɡɚɩɨɥɧɹɸɳɢɯ ɫɥɨɟɜ. 

ɉɨɫɥɟ ɩɨɞɫɬɚɧɨɜɤɢ ɩɨɥɭɱɚɟɦ: 

 
1,5

ɫɜ.ɤ 30 3 155,9 ȺI =  = . 

ɫɜ.ɡɚɩ 30 4 120 ȺI =  = . 

 

Ɉɩɪɟɞɟɥɢɦ ɧɚɩɪɹɠɟɧɢɟ ɞɭɝɢ ɩɨ ɮɨɪɦɭɥɟ: 

ɞ ɫɜ0,5
ɷɥ

0,05
20 1U I

d
= +   ; (40) 
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ɤ
ɞ 0,5

0,05
20 155,8 1 24,5 ȼ

3
U = +   = ; 

 

ɡɚɩ
ɞ 0,5

0,05
20 90 1 23 ȼ

4
U = +   = ; 

 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɫɤɨɪɨɫɬɶ ɫɜɚɪɤɢ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɧ ɫɜ
ɫɜ

ɧ

,
I

V
Ⱥ





=


 (41) 

 

ɝɞɟ  ɧ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɩɥɚɜɤɢ,αɧ = 8 9,5 ɝ/Ⱥ·ɱ; 

Ȗ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɦɟɬɚɥɥɚ( 37,8 ɝ / ɫɦ = ). 

 

ɤ
ɫɜ

8 155,9
8,9 ɦ/ɱ 0,247 ɫɦ/ɫ

18 7,8
V


= = =


;
 

 

ɡɚɩ
ɫɜ

8 120
3,8 ɦ/ɱ 0,107 ɫɦ/ɫ

32 7,8
V


= = =


;
 

 

Ɉɩɪɟɞɟɥɢɦ ɩɨɝɨɧɧɭɸ ɷɧɟɪɝɢɸ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɫɜ ɞ
ɩ

ɫɜ

,
I U

g
V

 
=  (42) 

 

ɝɞɟȘ – ɷɮɮɟɤɬɢɜɧɵɣ ɄɉȾ ɞɭɝɢ(Ș = 0,67). 

ɉɨɞɫɬɚɜɢɜ ɱɢɫɥɨɜɵɟ ɞɚɧɧɵɟ, ɩɨɥɭɱɢɦ ɫɥɟɞɭɸɳɟɟ: 

 

ɩ

ɤ 155,9 24,5 0,67
10361 Ⱦɠ/ɫɦ

0,247
g

 
= = ; 
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ɡɚɩ
n

120 23 0,67
17282 Ⱦɠ/ɫɦ

0,107
g

 
= = ; 

 

Ɋɚɞɢɭɫ ɢɡɨɬɟɪɦɵ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɩ0,0056r g=  ; (43) 

 

0,0056 10361 0,57 ɫɦr =  = . 

 

Ɉɩɪɟɞɟɥɢɦ ɝɥɭɛɢɧɭ ɩɪɨɩɥɚɜɥɟɧɢɹ ɞɥɹ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ, ɱɬɨɛɵ ɭɛɟɞɢɬɶɫɹ, 

ɱɬɨ ɩɪɢɬɭɩɥɟɧɢɟ ɩɪɨɩɥɚɜɥɟɧɨ, ɩɨ ɮɨɪɦɭɥɟ: 

 

( )0,3 0,5h r=   ; (44) 

 

0,4 0,57 0,228 ɫɦh =  = . 

 

Ɍɚɤ ɤɚɤ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɛɨɥɶɲɟ ɜɵɫɨɬɵ ɬɨɪɰɚ ɪɚɡɞɟɥɚ ɤɪɨɦɨɤ, ɧɨ ɧɟ 

ɩɪɟɜɵɲɚɟɬ 3,5ɦɦ, ɫɱɢɬɚɟɦ, ɱɬɨ ɪɚɫɱɟɬ ɜɵɩɨɥɧɟɧ, ɜɟɪɧɨ.  

 

 

3.5Ɋɚɫɱɟɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢɦɟɧɟ-

ɧɢɟɦ ɛɚɥɥɚɫɬɢɪɭɸɳɢɯ ɭɫɬɪɨɣɫɬɜ. 

ɇɨɪɦɚɬɢɜɧɵɣ ɜɟɫ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɜɨɞɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚ-

ɡɨɦ: 

 

.

1
( )ɇ

ȻȺɅ ȼ ɇȼ ȼ ɂɁȽ ɌɊq k q q q
n

=   + − , (45) 
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ɝɞɟ nδ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ: ɞɥɹ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɝɪɭɡɨɜ – 0,9, ɞɥɹ ɱɭɝɭɧɧɵɯ – 1; 

kɇȼ –ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ, ɩɪɢɧɢɦɚ-

ɟɦɵɣ ɩɨ ɬɚɛɥɢɰɟ 8; 

qȼ – ɪɚɫɱɟɬɧɚɹ ɜɵɬɚɥɤɢɜɚɸɳɚɹ ɫɢɥɚ ɜɨɞɵ, ɞɟɣɫɬɜɭɸɳɚɹ ɧɚ ɟɞɢɧɢɰɭ ɞɥɢ-

ɧɵ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

qɂɁȽ – ɪɚɫɱɟɬɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɨɬ ɭɩɪɭɝɨɝɨ ɨɬɩɨɪɚ ɩɪɢ ɫɜɨɛɨɞ-

ɧɨɦ ɢɡɝɢɛɟ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

qɌɊ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ 1 ɉɆ ɬɪɭɛɵ, ɡɚɩɨɥɧɟɧɧɨɣ ɩɪɨɞɭɤɬɨɦ, ɟɫɥɢ ɜ 

ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɜɨɡɦɨɠɧɨ ɟɟ ɨɩɨɪɨɠɧɟɧɢɟ ɢ ɡɚɦɟɳɟɧɢɟ ɩɪɨɞɭɤɬɚ 

ɜɨɡɞɭɯɨɦ. 

 

Ɍɚɛɥɢɰɚ 9 – Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ [20] 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɭɱɚɫɬɤɚ kɇȼ 

1. ɇɟɮɬɟɩɪɨɞɭɤɬɨɩɪɨɜɨɞɵ, ɞɥɹ ɤɨɬɨɪɵɯ ɜɨɡɦɨɠɧɨ ɨɩɨɪɨɠɧɟɧɢɟ ɢ ɡɚɦɟɳɟɧɢɟɩɪɨ-

ɞɭɤɬɚ ɜɨɡɞɭɯɨɦ 
1,03 

2. ɑɟɪɟɡ ɛɨɥɨɬɚ, ɩɨɣɦɵ, ɜɨɞɨɟɦɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɟɱɟɧɢɹ, ɨɛɜɨɞɧɟɧɧɵɟ ɢ ɡɚɥɢɜɚɟ-

ɦɵɟ ɭɱɚɫɬɤɢ ɜ ɩɪɟɞɟɥɚɯ Ƚȼȼ 1%-ɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
1,05 

3. Ɋɭɫɥɨɜɵɟ, ɱɟɪɟɡ ɪɟɤɢ ɲɢɪɢɧɨɣ ɞɨ 200 ɦ ɩɨ ɫɪɟɞɧɟɦɭ ɦɟɠɟɧɧɨɦɭ ɭɪɨɜɧɸ,ɜɤɥɸɱɚɹ 

ɩɪɢɛɪɟɠɧɵɟ ɭɱɚɫɬɤɢ ɜ ɝɪɚɧɢɰɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɜɨɞɧɨ-ɬɟɯɧɢɱɟɫɤɢɯɪɚɛɨɬ 
1,10 

ɑɟɪɟɡ ɪɟɤɢ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɲɢɪɢɧɨɣ ɫɜɵɲɟ 200 ɦ, ɚ ɬɚɤɠɟ ɝɨɪɧɵɟ ɪɟɤɢ  1,15 

 

ɉɚɪɚɦɟɬɪɵ, ɜɯɨɞɹɳɢɟ ɜ ɮɨɪɦɭɥɭ (42), ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

 
2
ɮ

ȼ ȼ 4

D
q g





=   ; (46) 

 

ɂɁȽ 2 39q

E I
q k

R


= 
 

; (47) 

ɌɊ Ɇ ɂq q q= + , (48) 
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ɝɞɟ  ρȼ – ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ, ɫ ɭɱɟɬɨɦ ɫɨɞɟɪɠɚɧɢɹ ɫɨɥɟɣ ɢ ɦɟɯ.ɩɪɢɦɟɫɟɣ, (ρȼ 

=1100...1150 ɤɝ/ɦ3); 

Dɮ – ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɡɚɮɭɬɟɪɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

kq – ɩɨɫɬɨɹɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ (ɞɥɹ ɜɨɝɧɭɬɵɯ ɤɪɢɜɵɯ kq =32); 

I – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (20); 

E – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (1); 

 – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɨɫɢ ɬɪɭɛɨɩɪɨɜɨɞɚ, ɪɚɞ; 

R – ɪɚɞɢɭɫ ɤɪɢɜɢɡɧɵ ɪɟɥɶɟɮɚ ɞɧɚ ɬɪɚɧɲɟɢ (ɱɢɫɥɟɧɧɨ ɪɚɜɟɧ Rmin); 

qɆ – ɬɨ ɠɟ ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (21); 

qɂ – ɪɚɜɟɧ 10% ɨɬ qM; 

ɇɚɪɭɠɧɨɣ ɞɢɦɟɬɪ ɮɭɬɟɪɨɜɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

ɮ ɇ ɂ Ɏ2 ( )D D  = +  + . (49) 

 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ ɨɞɢɧɨɱɧɵɯ ɝɪɭɡɨɜ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸ-

ɳɟɣ ɮɨɪɦɭɥɟ: 

 

Ƚ ȼ
Ƚ ɇ

ȻȺɅ.ȼ Ȼ

1
m g

l
q




 
=  − 

 
, (50) 

 

ɝɞɟ mȽ– ɦɚɫɫɚ ɨɞɧɨɝɨ ɝɪɭɡɚ, (ɬɚɛɥɢɰɚ 10). 

Ɉɛɳɟɟ ɧɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɝɪɭɡɨɜ ɩɨ ɮɨɪɦɭɥɟ: 

 

Ɍ
Ƚ

Ƚ

l
N

l
= . (51) 

ɉɨ ɮɨɪɦɭɥɟ (46) ɧɚɣɞɟɦ ɧɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɮɭɬɟɪɨɜɤɢ: 

 

ɮ 1,02 2 (0,006 0,004) 1,04 ɦD = +  + = . 

Ɍɚɛɥɢɰɚ 10 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɉɌȻɄ[15] 

Ɇɚɪɤɚ Ⱦɢɚɦɟɬɪ ɬɪɭ- Ƚɚɛɚɪɢɬɵ ɭɫɬɪɨɣɫɬɜɚ, ɦɦ Ɉɛɴɟɦ ȼɟɫ ɡɚɝɪɭɠɟɧɧɨɝɨ 
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ɉɌȻɄ ɛɨɩɪɨɜɨɞɚ, 

ɦɦ 
L B C d 

ɟɦɤɨɫɬɟɣ 

ɉɌȻɄ, ɦ3 

ɉɌȻɄ ɜ ɜɨɡɞɭɯɟ, 

(ɩɪɢ ρȻ = 1,4 ɬ/ɦ3) 

ɉɌȻɄ-1400 1420 1500 3960 1770 600 5,10 7,14 

ɉɌȻɄ-1200 1220 1500 3540 1270 600 3,80 5,32 

ɉɌȻɄ-1000 1020 1500 3160 1270 600 3,60 5,04 

ɉɌȻɄ-800 820 1500 2550 1270 600 2,70 3,78 

ɉɌȻɄ-700 720 1500 2550 1270 600 2,50 3,50 

ɉɌȻɄ-500 426–530 1500 1850 800 500 1,00 1,40 

ɉɌȻɄ-300 325–377 1500 1150 550 300 0,40 0,56 

ɉɌȻɄ-200 <273 1500 820 460 220 0,25 0,35 

 

Ɋɚɫɱɟɬɧɚɹ ɜɵɬɚɥɤɢɜɚɸɳɚɹ ɫɢɥɚ ɜɨɞɵ ɩɨ ɮɨɪɦɭɥɟ: 

 
2

ȼ
1,04

1100 9,82 9176 ɇ/ɦ
4

q
 

=   = . 

 

ɉɟɪɟɫɱɢɬɵɜɚɟɦ ɜɟɥɢɱɢɧɭ ɭɝɥɚ ɩɨɜɨɪɨɬɚ ɨɫɢ ɜ ɪɚɞɢɚɧɵ: 

 

10 3,14
0,175 ɪɚɞ

180
 
= = . 

 

Ɋɚɫɱɟɬɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɧɚɝɪɭɡɤɢ ɨɬ ɭɩɪɭɝɨɝɨ ɨɬɩɨɪɚ ɩɪɢ ɜɨɝɧɭɬɨɦ ɢɡ-

ɝɢɛɟ ɩɨ ɮɨɪɦɭɥɟ: 

 
11 3

4
ɂɁȽ 2 3

2,06 10 2,57 10
32 3,75 10  ɇ/ɦ

9 0,175 29770
q

−
−  

=  = 
 

. 

 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ 1 ɉɆ ɬɪɭɛɵ: 

 

ɌɊ 3067 306,7 3373,7 ɇ/ɦq = + = . 

ɇɨɪɦɚɬɢɜɧɵɣ ɜɟɫ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɜ ɜɨɞɟ ɩɨ ɮɨɪɦɭɥɟ: 
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4
.

1
(1,05 9176 3,75 10 3373,7) 6957 ɇ/ɦ

0,9
ɇ
ȻȺɅ ȼq −=   +  − = . 

 

ɉɨ ɮɨɪɦɭɥɟ (50) ɜɵɱɢɫɥɹɟɦ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɝɪɭɡɚɦɢ: 

 

Ƚ
5040 9,82 1100

1 1,524 ɦ
6597 1400

l
  =  − = 

 
. 

 

ɇɟɨɛɯɨɞɢɦɨɟ ɱɢɫɥɨ ɝɪɭɡɨɜ: 

 

I
Ƚ

6223
4083,3 4084 ɲɬ

1,524
N = =  ; 

 

II
Ƚ

2261
1483,6 1484 ɲɬ

1,524
N = =  ; 

 

III
Ƚ

13562
8898,9 8899 ɲɬ

1,524
N = =  ; 

 

IV
Ƚ

6450
4232,3 4233 ɲɬ

1,524
N = =  . 

 

Ɍɚɛɥɢɰɚ 11 – ɉɟɪɟɱɟɧɶ ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɯ ɭɬɹɠɟɥɢɬɟɥɟɣ 

№ ɭɱɚɫɬɤɚ ɍɱɚɫɬɨɤ Ⱦɥɢɧɧɚ ɭɱɚɫɤɚ ,ɦ ɒɚɝ ɭɫɬɚɧɨɜɤɢ, ɦ Ʉɨɥɢɱɟɫɬɜɨ, ɲɬ 

I 499,9 - 506,123 6223 1,524 4084 

II 506,232 - 508,493 2261 1,524 1484 

III 508,658 - 522,220 13562 1,524 8899 

IV 527,45 - 533,9 6450 1,524 4233 

ȼɫɟɝɨ 499,9 -533,9 28496 - 18700 

 

4Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ 
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Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɫɥɨɠɧɵɟ ɢɧɠɟɧɟɪɧɵɟ 

ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɨɥɨɠɟɧɧɵɟ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ Ɋɨɫɫɢɢ ɢ ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɟ ɨɬ 

Ʉɪɚɣɧɟɝɨ ɋɟɜɟɪɚ, Ɂɚɩɚɞɧɨɣ ɋɢɛɢɪɢ ɞɨ ɫɪɟɞɧɟɣ ɩɨɥɨɫɵ ɢ ɩɭɫɬɵɧɧɵɯ ɸɠɧɵɯ 

ɪɚɣɨɧɨɜ. 

Ɍɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɷɤɨɧɨɦɢɱɟɫɤɢ ɰɟɥɟ-

ɫɨɨɛɪɚɡɧɵɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, ɨɞɧɚɤɨ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɬɟɯɧɢɤɢ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɨɧ ɦɨɠɟɬ ɫɬɚɬɶ ɢɫɬɨɱɧɢɤɨɦ ɬɟɯɧɨɝɟɧɧɵɯ ɚɜɚɪɢɣ, ɩɪɢɜɨɞɹɳɢɯ ɤ 

ɡɚɝɪɹɡɧɟɧɢɸ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɪɚɡɪɭɲɟɧɢɹɦ, ɩɨɠɚɪɚɦ ɢ ɡɧɚɱɢɬɟɥɶɧɵɦ ɦɚɬɟ-

ɪɢɚɥɶɧɵɦ ɩɨɬɟɪɹɦ. 

ɋɩɟɰɢɮɢɤɨɣ ɨɬɪɚɫɥɢ ɹɜɥɹɟɬɫɹ ɪɚɛɨɬɚ ɫ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɢɫɹ ɠɢɞɤɨ-

ɫɬɹɦɢ, ɥɟɬɭɱɢɦɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɩɪɚɜɢɥ ɬɟɯɧɢɤɢ ɛɟɡ-

ɨɩɚɫɧɨɫɬɢ ɩɨɞɜɟɪɠɟɧɵ ɜɡɪɵɜɚɦ, ɩɨɠɚɪɚɦ, ɜɨɫɩɥɚɦɟɧɟɧɢɸ. 

ȼɵɫɨɤɢɣ ɪɢɫɤ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɫɬɢ ɫɜɹɡɚɧ ɫ ɜɵɫɨɤɨɣ ɚɜɚɪɢɣɧɨɫɬɶɸ, 

ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɛɵɬɶ ɜɵɡɜɚɧɚ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɟɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɢɡɧɨɫɨɦ ɨɛɨɪɭ-

ɞɨɜɚɧɢɹ, ɧɟɫɨɛɥɸɞɟɧɢɟɦ ɩɪɚɜɢɥ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ.  

Ɉɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɧɟɮɬɢ ɢ ɝɚɡɚ ɹɜɥɹ-

ɟɬɫɹ ɫɜɨɟɜɪɟɦɟɧɧɨɟ, ɞɨɫɬɨɜɟɪɧɨɟ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ, ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɥɢɤɜɢ-

ɞɚɰɢɹ ɩɨɫɥɟɞɫɬɜɢɣ ɑɋ. 

 

4.1 Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɶɧɨ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤ-
ɬɨɪɨɜ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ 

 

ȼ ɨɫɧɨɜɧɨɣ ɩɟɪɢɨɞ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɩɪɢ ɡɚɦɟɧɟ ɭɱɚɫɬɤɨɜ ɧɟɮɬɟɩɪɨɜɨ-

ɞɚ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

- ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɢ ɬɪɚɧɫɩɨɪɬɧɵɟ ɪɚɛɨɬɵ; 

- ɡɟɦɥɹɧɵɟ ɪɚɛɨɬɵ; 

- ɫɜɚɪɤɚ ɬɪɭɛ ɧɚ ɬɪɚɫɫɟ; 

- ɢɡɨɥɹɰɢɨɧɧɨ-ɭɤɥɚɞɨɱɧɵɟ ɪɚɛɨɬɵ; 

- ɛɚɥɥɚɫɬɢɪɨɜɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɥɢɤɜɢɞɚɰɢɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɪɚɡɪɵɜɨɜ; 



61 

 

- ɨɱɢɫɬɤɚɢɢɫɩɵɬɚɧɢɟ ɧɟɮɬɟɩɪɨɜɨɞɚ. 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɭɤɚɡɚɧɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɨɩɚɫ-

ɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɬɚɛɥɢɰɟ 11[22]. 

ɉɨ ɨɫɧɨɜɧɨɦɭ ɜɢɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧ I ɤɥɚɫɫ ɩɪɨ-

ɮɟɫɫɢɨɧɚɥɶɧɨɝɨ ɪɢɫɤɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɭɪɨɜɟɧɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɬɪɚɜɦɚ-

ɬɢɡɦɚ, ɩɪɨɮɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɢ ɪɚɫɯɨɞɨɜ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɩɨ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨ-

ɰɢɚɥɶɧɨɦɭ ɫɬɪɚɯɨɜɚɧɢɸ. ɋɬɪɚɯɨɜɵɟ ɬɚɪɢɮɵ ɧɚ ɨɛɹɡɚɬɟɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ 

ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜ-

ɥɹɸɬ 0,4% ɤ ɧɚɱɢɫɥɟɧɧɨɣ ɨɩɥɚɬɟ ɬɪɭɞɚ [23].  

 

Ɍɚɛɥɢɰɚ 12– Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɮɚɤɬɨɪɨɜ 

ɉɪɢɪɨɞɚ ɞɟɣɫɬɜɢɣ Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ 

Ɏɢɡɢɱɟɫɤɢɟ 

Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɥɚɦɢ ɢ 

ɷɧɟɪɝɢɟɣ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɞɜɢɠɟɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɜ ɩɨɥɟ ɬɹɠɟɫɬɢ. 

Ⱦɜɢɠɭɳɢɟɫɹ ɬɜɟɪɞɵɟ, ɠɢɞɤɢɟ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɨɛɴɟɤɬɵ, ɧɚɧɨɫɹɳɢɟ 

ɭɞɚɪ ɩɨ ɬɟɥɭ ɪɚɛɨɬɚɸɳɟɝɨ (ɜ ɬɨɦ ɱɢɫɥɟ ɞɜɢɠɭɳɢɟɫɹ ɦɚɲɢɧɵ ɢ ɦɟɯɚ-

ɧɢɡɦɵ; ɩɨɞɜɢɠɧɵɟ ɱɚɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ); 

ɏɢɦɢɱɟɫɤɢɟ Ɍɨɤɫɢɱɟɫɤɢɟ 

Ȼɢɨɥɨɝɢɱɟɫɤɢɟ Ɇɢɤɪɨɨɪɝɚɧɢɡɦɵ (ɪɚɫɬɟɧɢɹ ɢ ɠɢɜɨɬɧɵɟ) ɜɞɨɥɶ Ʌɑ Ɇɇ 

II ɉɨ ɢɫɬɨɱɧɢɤɭ ɫɜɨɟɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ 

ɉɫɢɯɨ-

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ 

Ɏɢɡɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ:  

-ɫɬɚɬɢɱɟɫɤɢɟ; 

-ɞɢɧɚɦɢɱɟɫɤɢɟ. 

ɇɟɪɜɧɨ – ɩɫɢɯɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ: 

-ɦɨɧɨɬɨɧɧɨɫɬɶ ɬɪɭɞɚ; 

-ɷɦɨɰɢɨɧɚɥɶɧɵɟ ɩɟɪɟɝɪɭɡɤɢ. 

 

Ɉɫɧɨɜɧɵɦɢ ɨɩɚɫɧɨɫɬɹɦɢ ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɭɱɚɫɬɤɚ Ɇɇ «Ⱥɧɠɟɪɨ-

ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ» ɹɜɥɹɸɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɭɱɚɫɬɤɚ ɬɪɭ-

ɛɨɩɪɨɜɨɞɚ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɭɬɟɱɤɨɣ ɧɟɮɬɢ ɢ ɩɨɩɚɞɚɧɢɟɦ ɜ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢ-

ɪɨɞɧɭɸ ɫɪɟɞɭ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɟ ɜɨɫɩɥɚɦɟɧɟɧɢɟ ɩɪɨɥɢɬɨɣ ɧɟɮɬɢ ɫ ɨɛɪɚɡɨɜɚ-
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ɧɢɟɦ ɩɨɠɚɪɨɜ ɢ ɡɚɝɪɹɡɧɟɧɢɟɦ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɩɪɨɞɭɤɬɚɦɢ ɝɨɪɟ-

ɧɢɹ. 

ɇɚɢɛɨɥɟɟ ɜɟɪɨɹɬɧɵɟ ɫɰɟɧɚɪɢɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɢ ɪɚɡɜɢɬɢɹ ɚɜɚɪɢɣ, ɫɜɹɡɚɧ-

ɧɵɯ ɫ ɪɚɡɪɭɲɟɧɢɟɦ ɧɟɮɬɟɩɪɨɜɨɞɚ, ɚ ɬɚɤɠɟ ɭɬɟɱɤɨɣ ɧɟɮɬɢ, ɦɨɝɭɬ ɛɵɬɶ ɩɪɟɞ-

ɫɬɚɜɥɟɧɵ ɜ ɜɢɞɟ ɫɥɟɞɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫɨɛɵɬɢɣ: 

- ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɢɥɢ ɜɨɞɵ, ɛɟɡ ɜɨɫɩɥɚɦɟɧɟɧɢɹ 

ɧɟɮɬɢ; 

- ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɢɥɢ ɜɨɞɵ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɩɨ-

ɠɚɪɨɦ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɪɚɡɥɢɜɚ; 

- ɪɚɡɥɢɜ ɧɟɮɬɢ ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ ɢɥɢ ɜɨɞɵ ɫɨɩɪɨɜɨɠɞɚɸɳɢɣɫɹ ɨɛɪɚ-

ɡɨɜɚɧɢɟɦ ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɩɨɠɚɪɚ-ɜɫɩɵɲɤɢ. 

 

4.2 ɂɧɠɟɧɟɪɧɵɟ ɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɪɟɲɟɧɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ ɪɚɛɨɬ 

 

ɍɱɚɫɬɨɤ ɧɟɮɬɟɩɪɨɜɨɞɚ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ» ɪɚɫɩɨɥɨɠɟɧ ɜ 

Ɇɚɧɫɤɨɦ ɪɚɣɨɧɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɪɚɣɨɧ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɨɬɧɨɫɢɬɫɹ ɤɨ II 

(III) ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ ɪɟɝɢɨɧɭ. 

Ɉɛɴɟɤɬ ɧɚɯɨɞɢɬɫɹ ɜ 47,4 ɤɦ ɧɚ ɸɝɨ-ɜɨɫɬɨɤ ɨɬ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɵ ɝ. Ʉɪɚɫ-

ɧɨɹɪɫɤ. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ - ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɭɪɨɜɨɣ ɡɢɦɨɣ ɢ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɨ ɬɟɩɥɵɦ ɥɟɬɨɦ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ-1,2°C. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ-

ɹɧɜɚɪɶ ɫɨ ɫɪɟɞɧɟɦɟɫɹɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ-23°C. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ, 

ɫɚɦɨɝɨ ɬɟɩɥɨɝɨ ɦɟɫɹɰɚ(ɢɸɥɹ), ɫɨɫɬɚɜɥɹɟɬ +25,1°C. Ⱥɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦ-

ɩɟɪɚɬɭɪ ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ ɜ ɹɧɜɚɪɟ ɢ ɞɟɤɚɛɪɟ (-53°ɋ), ɚ ɚɛɫɨɥɸɬɧɵɣ ɦɚɤɫɢɦɭɦ 

– ɜ ɢɸɧɟ ɢ ɢɸɥɟ (+38°ɋ). ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢ ɬɟɩɥɨɝɨ, ɢ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɨɜ 

ɫɨɫɬɚɜɥɹɟɬ 6 ɦɟɫɹɰɟɜ[1].ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɡɢɦɧɢɣ ɩɟɪɢɨɞ -18ºɋ, ɚ ɫɪɟɞɧɹɹ 

ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 3,6 ɦ/ɫ [23].  
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Ɋɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɧɚ ɨɛɴɟɤɬɟ, ɨɬɧɨɫɹɬɫɹ ɤ II (III) ɤɚɬɟɝɨɪɢɢ ɷɧɟɪɝɨɡɚ-

ɬɪɚɬ. Ʉ ɤɚɬɟɝɨɪɢɢ IIɛ ɨɬɧɨɫɹɬɫɹ ɪɚɛɨɬɵ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɷɧɟɪɝɨɡɚɬɪɚɬ 

201...250ɤɤɚɥ/ɱ (233...290 ȼɬ), ɫɜɹɡɚɧɧɵɟ ɫ ɯɨɞɶɛɨɣ, ɩɟɪɟɦɟɳɟɧɢɟɦ ɢ ɩɟɪɟɧɨɫ-

ɤɨɣ ɬɹɠɟɫɬɟɣ ɞɨ 10 ɤɝ ɢ ɫɨɩɪɨɜɨɠɞɚɸɳɢɟɫɹ ɭɦɟɪɟɧɧɵɦ ɮɢɡɢɱɟɫɤɢɦ ɧɚɩɪɹɠɟ-

ɧɢɟɦ. 

Ʉ ɤɚɬɟɝɨɪɢɢ III ɨɬɧɨɫɹɬ ɪɚɛɨɬɵ ɫ ɢɧɬɟɧɫɢɜɧɨɫɬɶɸ ɷɧɟɪɝɨɡɚɬɪɚɬ ɫɜɵɲɟ 

250ɤɤɚɥ/ɱ (290ȼɬ)  ɫɜɹɡɚɧɧɵɟ ɫ ɩɨɫɬɨɹɧɧɵɦɢ ɩɟɪɟɞɜɢɠɟɧɢɹɦɢ, ɩɟɪɟɦɟɳɟɧɢɟɦ 

ɢ ɩɟɪɟɧɨɫɤɨɣ ɡɧɚɱɢɬɟɥɶɧɵɯ (ɫɜɵɲɟ 10 ɤɝ) ɬɹɠɟɫɬɟɣ ɢ ɬɪɟɛɭɸɳɢɟ ɛɨɥɶɲɢɯ ɮɢ-

ɡɢɱɟɫɤɢɯ ɭɫɢɥɢɣ [24]. 

ȼ ɡɢɦɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɧɢɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰɨɞɟɠɞɨɣ, ɭɞɟɪ-

ɠɢɜɚɸɳɟɣ ɬɟɩɥɨ. Ⱦɥɹ ɨɛɨɝɪɟɜɚ ɩɟɪɫɨɧɚɥɚ ɢɦɟɸɬɫɹ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟ-

ɧɢɹ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɰɟɧɬɪɚɥɶɧɵɦ ɨɬɨɩɥɟɧɢɟɦ ɢ ɜɟɧɬɢɥɹɰɢɟɣ.  

ȼ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɩɨɦɟɳɟɧɢɹ ɨɫɧɚ-

ɳɚɸɬɫɹ ɩɪɨɬɢɜɨɦɨɫɤɢɬɧɵɦɢ ɫɟɬɤɚɦɢ, ɫɩɢɪɚɥɹɦɢ ɢ ɬ.ɞ., ɪɚɛɨɬɧɢɤɢ ɨɛɟɫɩɟɱɢ-

ɜɚɸɬɫɹ ɫɪɟɞɫɬɜɚɦɢ ɩɪɨɬɢɜ ɧɚɫɟɤɨɦɵɯ [24]. 

 

4.3 ɋɚɧɢɬɚɪɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɦɟɳɟɧɢɸ ɢ ɪɚɡɦɟɳɟɧɢɸ ɢɫɩɨɥɶɡɭɟ-
ɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɍɱɚɫɬɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɪɚɫɩɨɥɨɠɟɧ ɜ ɪɚɣɨɧɟ ɫ ɯɨɪɨɲɨ ɪɚɡɜɢɬɨɣ 

ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɟɬɶɸ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ ɚɫɮɚɥɶɬɢɪɨɜɚɧɧɵɦɢ ɞɨɪɨɝɚɦɢ ɢ ɮɟɞɟ-

ɪɚɥɶɧɨɣ ɬɪɚɫɫɨɣ Ɇ-53.ɉɪɨɟɡɞ ɤ ɭɱɚɫɬɤɭ ɪɚɛɨɬ ɜɨɡɦɨɠɟɧ ɨɬ ɀȾ ɫɬɚɧɰɢɢ «ɋɟ-

ɜɟɪɧɚɹ» ɱɟɪɟɡ ɝ.Ʉɪɚɫɧɨɹɪɫɤ ɩɨ ɯɨɪɨɲɨ ɚɫɮɚɥɶɬɨɜɵɦ ɞɨɪɨɝɚɦ ɢ ɬɪɚɫɫɟ. 

Ɍɟɪɪɢɬɨɪɢɹ ɡɚɦɟɧɹɟɦɨɝɨ ɭɱɚɫɬɤɚ ɢɦɟɟɬ ɜɞɨɥɶɬɪɚɫɫɨɜɭɸ ɞɨɪɨɝɭ, ɩɪɨɟɡɞɵ 

ɢ ɜɵɟɡɞɵ ɧɚ ɞɨɪɨɝɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. ɗɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢ ɛɟɫ-

ɩɪɟɩɹɬɫɬɜɟɧɧɨɝɨ ɞɨɫɬɭɩɚ ɜ ɫɥɭɱɚɟ ɑɋ ɤ ɦɟɫɬɭ ɪɟɦɨɧɬɚ. ȼɫɟ ɞɨɪɨɝɢ ɢ ɩɪɨɟɡɞɵ 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɢɫɩɪɚɜɧɨɫɬɢ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨ ɪɟɦɨɧɬɢɪɨɜɚɬɶ, ɜ ɡɢɦɧɟɟ 

ɜɪɟɦɹ ɨɱɢɳɚɬɶ ɨɬ ɫɧɟɝɚ, ɜ ɬɟɦɧɨɟ ɜɪɟɦɹ ɫɭɬɨɤ ɨɫɜɟɳɚɬɶ. Ɍɟɪɪɢɬɨɪɢɸ ɧɟɨɛɯɨ-

ɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ. 

ɉɚɪɚɦɟɬɪɵ ɦɢɤɪɨɤɥɢɦɚɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 
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Ɍɚɛɥɢɰɚ 13 – Ɏɚɤɬɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɮɚɤɬɨɪ ɉȾɄ, ɉȾɍ Ɏɚɤɬɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ  

Ɍɹɠɟɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ - - 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɬɪɭɞɨɜɨɝɨ ɩɪɨɰɟɫɫɚ - - 

ɒɭɦ, ɞȻȺ 85 80 

Ɍɟɦɩɟɪɚɬɭɪɚ, ɋɨ -39…+33 25,1 

ȼɥɚɠɧɨɫɬɶ, % 15-75 69 

ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɡɞɭɯɚ, ɦ/ɫ 10 3,6 

Ɉɫɜɟɳɟɧɧɨɫɬɶ, ɥɤ 150 70 

 

Ɂɨɧɵ ɫ ɭɪɨɜɧɟɦ ɡɜɭɤɚ ɫɜɵɲɟ 80ɞȻȺ ɨɛɨɡɧɚɱɚɸɬɫɹ ɡɧɚɤɚɦɢ ɨɩɚɫɧɨɫɬɢ. 

Ɋɚɛɨɬɚ ɜ ɷɬɢɯ ɡɨɧɚɯ ɛɟɡ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɋɂɁ ɫɥɭɯɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. ɇɟ ɞɨɩɭɫɤɚ-

ɟɬɫɹ ɩɪɟɛɵɜɚɧɢɟ ɪɚɛɨɱɢɯ ɜ ɡɨɧɟ ɫ ɭɪɨɜɧɟɦ ɡɜɭɤɚ ɜɵɲɟ 135ɞȻȺ [25]. 

Ɉɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɦɟɫɬ ɞɨɥɠɧɚ ɛɵɬɶ ɪɚɜɧɨɦɟɪɧɨɣ ɢ ɢɫɤɥɸɱɚɬɶ ɜɨɡ-

ɧɢɤɧɨɜɟɧɢɟ ɫɥɟɩɹɳɟɝɨ ɞɟɣɫɬɜɢɹ ɨɫɜɟɬɢɬɟɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ ɧɚ 

Ⱦɥɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɢ ɬɚɤɟɥɚɠɧɵɯ ɪɚɛɨɬ 

ɧɚɢɦɟɧɶɲɚɹ ɨɫɜɟɳɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ ɡɨɧ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ 10 ɥɤ. ɉɪɢ ɩɪɨɢɡ-

ɜɨɞɫɬɜɟ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɧɟ ɦɟɧɟɟ 20ɥɤ. ɉɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɧɟ ɦɟɧɟɟ 30ɥɤ. 

ɉɪɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɪɚɛɨɬɚɯ ɧɟ ɦɟɧɟɟ 50ɥɤɉɪɟɞɩɨɱɬɢɬɟɥɶɧɨ ɩɪɨɠɟɤɬɨɪɧɨɟ 

ɨɫɜɟɳɟɧɢɟ, ɫɨɡɞɚɸɳɟɟ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɭɸ ɨɫɜɟɳɟɧɧɨɫɬɶ ɩɨ ɜɫɟɦɭ ɮɪɨɧɬɭ ɪɚ-

ɛɨɬ[26]. 

Ⱦɥɹ ɩɪɨɠɢɜɚɧɢɹ ɪɚɛɨɱɢɯ, ɡɚɧɹɬɵɯ ɪɚɛɨɬɚɦɢ ɩɨ ɡɚɦɟɧɟ ɭɱɚɫɬɤɚ ɬɪɭɛɨɩɪɨ-

ɜɨɞɚ ɚɪɟɧɞɭɟɬɫɹ ɫɭɳɟɫɬɜɭɸɳɢɣ ɠɢɥɨɣ ɮɨɧɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ 

ɩ. Ɍɢɧɝɢɧɨ ɢ ɩ. Ȼɚɥɚɣ. 

Ɋɚɛɨɬɚɸɳɢɟ ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɦɢ ɩɨɦɟɳɟɧɢɹɦɢ ɢ 

ɭɫɬɪɨɣɫɬɜɚɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ ɢ ɯɚɪɚɤɬɟɪɨɦ ɜɵɩɨɥɧɹ-

ɟɦɵɯ ɪɚɛɨɬ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɪɟɠɢɦɚ ɬɪɭɞɚ ɢ ɨɬɞɵɯɚ. Ʉ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɛɵɬɨ-

ɜɵɦ ɩɨɦɟɳɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ: ɬɭɚɥɟɬ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ ɨɛɨɝɪɟɜɚ, ɩɨɦɟɳɟɧɢɟ ɞɥɹ 

ɩɪɢɟɦɚ ɩɢɳɢ. 

Ɋɚɛɨɬɧɢɤɢ, ɨɛɫɥɭɠɢɜɚɸɳɢɟ ɧɟɮɬɟɩɪɨɜɨɞ, ɨɛɟɫɩɟɱɢɜɚɸɬɫɹ ɫɩɟɰɨɞɟɠɞɨɣ 

ɢ ɫɩɟɰɨɛɭɜɶɸ: 
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- ɤɨɫɬɸɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɜɨɞɵ ɢɡ ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɬɤɚɧɢ ɫ ɩɥɟɧɨɱɧɵɦ ɩɨ-

ɤɪɵɬɢɟɦ; 

- ɤɨɫɬɸɦ ɢɡ ɫɦɟɲɚɧɧɵɯ ɬɤɚɧɟɣ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɨɛɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 

ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɫ ɦɚɫɥɨɜɨɞɨɨɬɬɚɥɤɢɜɚɸɳɟɣ ɩɪɨɩɢɬ-

ɤɨɣ; 

- ɝɨɥɨɜɧɨɣ ɭɛɨɪ; 

- ɫɚɩɨɝɢ ɪɟɡɢɧɨɜɵɟ ɢɥɢ ɛɨɥɨɬɧɵɟ ɫ ɠɟɫɬɤɢɦ ɩɨɞɧɨɫɤɨɦ; 

- ɩɟɪɱɚɬɤɢ ɫ ɩɨɥɢɦɟɪɧɵɦ ɩɨɤɪɵɬɢɟɦ; 

- ɩɟɪɱɚɬɤɢ ɪɟɡɢɧɨɜɵɟ ɢɥɢ ɢɡ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ; 

- ɨɱɤɢ ɡɚɳɢɬɧɵɟ; 

- ɤɨɫɬɸɦ ɞɥɹ ɡɚɳɢɬɵ ɨɬ ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢɡ ɫɦɟɲɚɧɧɵɯ ɬɤɚɧɟɣ ɧɚ 

ɭɬɟɩɥɹɸɳɟɣ ɩɪɨɤɥɚɞɤɟ ɢɥɢ ɢɡ ɨɝɧɟɫɬɨɣɤɢɯ ɬɤɚɧɟɣ[23]. 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɜɨɡɞɭɯɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɤɚɠɞɵɣ ɪɚɛɨɬɧɢɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɦ. 

 

4.4 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 

 

ɇɚ ɭɱɚɫɬɤɟ ɬɪɭɛɨɩɪɨɜɨɞɚ ɩɟɪɟɤɚɱɢɜɚɟɬɫɹ ɧɟɮɬɶ. ȼ ɜɨɡɞɭɯ ɪɚɛɨɱɟɣ ɡɨɧɵ 

ɦɨɝɭɬ ɩɨɩɚɞɚɬɶ ɟɟ ɩɚɪɵ, ɤɨɬɨɪɵɟ ɩɚɝɭɛɧɨ ɜɥɢɹɸɬ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ, ɜɵɡɵ-

ɜɚɹ ɝɨɥɨɜɧɵɟ ɛɨɥɢ ɢ ɝɨɥɨɜɨɤɪɭɠɟɧɢɹ, ɨɛɳɭɸ ɫɥɚɛɨɫɬɶ, ɩɪɢɫɬɭɩɵ ɤɚɲɥɹ ɢ ɩɨ-

ɬɟɪɸ ɫɨɡɧɚɧɢɹ. 

ɉɚɪɵ ɧɟɮɬɢ ɨɬɧɨɫɹɬɫɹ ɤ 4 ɤɥɚɫɫɭ ɨɩɚɫɧɨɫɬɢ [27].  

ȼɨɡɞɭɲɧɚɹ ɫɪɟɞɚ ɪɚɛɨɱɟɣ ɡɨɧɵ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɪɚɡɧɨɨɛɪɚɡɧɵɟ 

ɍȼ, ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ: 

- ɛɟɧɡɨɥ; 

- ɫɟɪɨɜɨɞɨɪɨɞ; 

- ɫɟɪɚɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ; 

- ɫɟɪɧɵɣ ɢ ɫɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞɵ; 

- ɨɤɢɫɶ ɭɝɥɟɪɨɞɚ.  
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Ʉɨɦɛɢɧɢɪɨɜɚɧɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɪɚɛɨɱɟɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɡɥɢɱ-

ɧɵɯ ɍȼ ɢ ɫɟɪɨɜɨɞɨɪɨɞɚ ɨɤɚɡɵɜɚɟɬ ɫɨɞɟɣɫɬɜɢɟ ɭɫɢɥɟɧɢɸ ɬɨɤɫɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13 [24]. 

ȼɨɡɞɟɣɫɬɜɢɟ ɇɉ ɧɚ ɨɪɝɚɧɢɡɦ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ ɜɞɵɯɚɧɢɹ ɢɯ ɩɚɪɨɜ, ɚ ɬɚɤɠɟ 

ɱɟɪɟɡ ɤɨɠɭ. ɇɟɮɬɶ ɢ ɩɨɥɭɱɚɟɦɵɟ ɢɡ ɧɟɟ ɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɨɫɬɪɵɟ ɢ 

ɯɪɨɧɢɱɟɫɤɢɟ ɨɬɪɚɜɥɟɧɢɹ, ɢ ɩɨɪɚɠɟɧɢɹ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. Ɉɫɬɪɵɟ ɨɬɪɚɜɥɟɧɢɹ 

ɦɨɝɭɬ ɜɵɡɵɜɚɬɶɫɹ ɤɚɤ ɫɟɪɧɢɫɬɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ ɧɟɮɬɢ, ɬɚɤ ɢ ɜɵɫɨɤɢɦɢ ɤɨɧ-

ɰɟɧɬɪɚɰɢɹɦɢ ɭɝɥɟɜɨɞɨɪɨɞɨɜ. Ⱦɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɦɧɨɝɨɫɟɪɧɢɫɬɨɣ ɧɟɮɬɢ 

ɦɨɠɟɬ ɜɵɡɜɚɬɶ ɯɪɨɧɢɱɟɫɤɨɟ ɨɬɪɚɜɥɟɧɢɟ. 

 

Ɍɚɛɥɢɰɚ 14– ɉȾɄ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 

ȼɟɳɟɫɬɜɚ ɉȾɄ, ɦɝ/ɦ3 Ʉɥɚɫɫ ɨɩɚɫɧɨɫɬɢ Ⱦɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ 

ɇɟɮɬɶ 10 III ɮɢɛɪɨɝɟɧɧɨɟ ɞɟɣɫɬɜɢɟ 

Ȼɟɧɡɨɥ 15/5 II ɤɚɧɰɟɪɨɝɟɧɧɨɟ ɞɟɣɫɬɜɢɟ 

ɋɟɪɨɜɨɞɨɪɨɞ 10 II ɩɨɬɟɪɹ ɫɨɡɧɚɧɢɹ, ɫɦɟɪɬɶ 

ɋɟɪɧɵɣ ɚɧɝɢɞɪɢɞ 1 II ɚɥɥɟɪɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ 

ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ 10 III ɚɥɥɟɪɝɢɱɟɫɤɢɟ ɡɚɛɨɥɟɜɚɧɢɹ 

Ɉɤɢɫɶ ɭɝɥɟɪɨɞɚ 20 IV ɭɞɭɲɟɧɢɟ 

Ⱦɢɨɤɫɢɞ ɫɟɪɵ 6 IV ɮɢɛɪɨɝɟɧɧɨɟ ɞɟɣɫɬɜɢɟ 

Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ 2 III ɭɞɭɲɟɧɢɟ, ɪɚɡɞɪɚɠɟɧɢɟ 

ɉɚɪɵ ɧɟɮɬɢ 300 IV ɭɞɭɲɟɧɢɟ, ɧɚɪɤɨɬɢɱɟɫɤɨɟ 

 

Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɉȾɄ ɢɫɩɨɥɶɡɭɸɬ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬɛɨɪ 

ɩɪɨɛ ɫ ɩɟɪɢɨɞɢɱɧɨɫɬɶɸ ɜ 4 ɱɚɫɚ. Ƚɚɡɨɚɧɚɥɢɡɚɬɨɪɵ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɨɡɞɭɲɧɨɣ 

ɫɪɟɞɵ ɞɨɥɠɧɵ ɢɦɟɬɶ ɜɡɪɵɜɨɡɚɳɢɳёɧɧɨɟ ɢɫɩɨɥɧɟɧɢɟ[28]. 

ɉɪɢ ɩɨɜɵɲɟɧɧɨɣ ɡɚɝɚɡɨɜɚɧɧɨɫɬɢ ɜɨɡɞɭɯɚ ɜ ɪɚɛɨɱɟɣ ɡɨɧɟ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶ-

ɡɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɨɬɢɜɨɝɚɡɵ. ɉɟɪɟɞ ɜɵɩɨɥɧɟɧɢɟɦ ɪɚɛɨɬ ɫɥɟɞɭɟɬ ɨɫɭ-

ɳɟɫɬɜɢɬɶ ɩɪɨɜɟɪɤɭ ɩɪɨɬɢɜɨɝɚɡɚ ɢ ɲɥɚɧɝɨɜ ɧɚ ɢɫɩɪɚɜɧɨɫɬɶ. 

ɂɫɩɨɥɶɡɭɟɦɨɟ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɭɪɨɜɟɧɶ ɜɡɪɵɜɨɡɚɳɢ-

ɬɵ ɧɟ ɧɢɠɟ II ɝɪɭɩɩɵ [29].ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢ ɷɥɟɤɬɪɨɢɧɫɬɪɭɦɟɧɬɵ ɞɨɥɠɧɵ 

ɢɦɟɬɶ ɡɚɡɟɦɥɟɧɢɟ ɢ ɩɨɞɥɟɠɚɬɶ ɡɚɧɭɥɟɧɢɸ.  
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Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɡɨɜɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɱɟɪɟɡ ɬɟ-

ɥɨ ɱɟɥɨɜɟɤɚ, ɜɵɩɨɥɧɹɸɬɫɹ ɬɪɟɛɨɜɚɧɢɹ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ [30]. 

 

4.5 Ɉɛɟɫɩɟɱɟɧɢɟ ɜɡɪɵɜɨɩɨɠɚɪɧɨɣ ɢ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

 

ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɨɛɴɟɤɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɧɟɮɬɢ, ɤɨɬɨ-

ɪɚɹ ɧɚɯɨɞɢɬɫɹ ɜ ɠɢɞɤɨɦ ɫɨɫɬɨɹɧɢɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ. ɇɟɮɬɶ ɨɛɥɚɞɚɟɬ ɜɡɪɵɜɨɩɨ-

ɠɚɪɨɨɩɚɫɧɨɫɬɶɸ, ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɧɟɮɬɢ ɜɵɞɟɥɹɸɬɫɹ ɥɟɝɤɢɟ ɮɪɚɤɰɢɢ. 

ɋ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɧɟɮɬɢ ɫɜɹɡɚɧɚ ɨɞɧɚ ɢɡ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɪɢɱɢɧ ɩɨɠɚɪɨɜ – ɧɚɪɭɲɟɧɢɟ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɢ ɚɪɦɚɬɭɪɵ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɜɨɡɝɨɪɚɧɢɟɦ ɧɟɮɬɢ ɨɬ ɩɨɫɬɨɪɨɧɧɟɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚ-

ɠɢɝɚɧɢɹ.  

ȼɨɡɦɨɠɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɨɜ ɦɨɝɭɬ ɛɵɬɶ:  

- ɜɨɡɝɨɪɚɧɢɟ ɧɟɮɬɢ ɢ ɧɟɮɬɹɧɵɯ ɩɚɪɨɜ ɨɬ ɧɚɝɪɟɬɵɯ ɞɨ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭ-

ɪɵ ɩɨɜɟɪɯɧɨɫɬɟɣ;  

- ɦɨɥɧɢɢ;  

- ɫɤɨɩɢɜɲɟɟɫɹ ɫɬɚɬɢɱɟɫɤɨɟ ɷɥɟɤɬɪɢɱɟɫɬɜɨ; 

- ɢɫɤɪɵ, ɜɨɡɧɢɤɲɢɟ ɩɪɢ ɭɞɚɪɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɢɥɢ ɱɚɫɬɟɣ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɨɬɤɪɵɬɵɟ ɨɝɧɟɜɵɟ ɪɚɛɨɬɵ (ɫɜɚɪɤɚ, ɪɟɡɤɚ, ɲɥɢɮɨɜɤɚ); 

- ɧɟɡɚɳɢɳɟɧɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ; 

- ɱɟɥɨɜɟɱɟɫɤɢɣ ɮɚɤɬɨɪ (ɤɭɪɟɧɢɟ, ɪɚɡɜɟɞɟɧɢɟ ɨɝɧɹ, ɧɚɪɭɲɟɧɢɟ ɌȻ ɢ ɬ.ɩ.). 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɨɛɴɟɤɬɚ ɩɪɢɫɭɬɫɬɜɭɸɬ ɧɚɪɭɠɧɵɟ ɭɫɬɚɧɨɜɤɢ: 

ɭɡɥɵ ɡɚɞɜɢɠɟɤ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɤɨɥɨɞɰɵ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 

ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɭɫɬɚɧɨɜɤɢ ɢɦɟɸɬ: 

- ɤɚɬɟɝɨɪɢɸ ɩɨ ɩɨɠɚɪɧɨɣ ɨɩɚɫɧɨɫɬɢ – Ⱥɧ; 

- ɤɥɚɫɫ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɵɯ ɡɨɧ – ȼ-1ɝ; 

- ɤɚɬɟɝɨɪɢɹ ɢ ɝɪɭɩɩɚ ɜɡɪɵɜɨɩɨɠɚɪɨɨɩɚɫɧɨɣ ɫɦɟɫɢ – IIȺ-ɌɁ [31]. 

ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ, ɨɛɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɢɡɜɨɞ-

ɫɬɜɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 
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ɇɟɮɬɶ ɨɬɧɨɫɹɬ ɤ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɦɫɹ ɠɢɞɤɨɫɬɹɦ 3-ɝɨ ɤɥɚɫɫɚ [25]. 

ɉɨ ɝɪɭɩɩɟ ɝɨɪɸɱɟɫɬɢ ɧɟɮɬɶ ɹɜɥɹɟɬɫɹ ɝɨɪɸɱɢɦ ɜɟɳɟɫɬɜɨɦ, ɢɦɟɟɬ 0-ɣ 

ɤɥɚɫɫ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɡɨɧɵ, ɝɪɭɩɩɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɪɟɞɵ – ɜɡɪɵɜɨɩɨɠɚɪɨ-

ɨɩɚɫɧɚɹ [8] 

ɍɪɨɜɟɧɶ ɜɡɪɵɜɨɡɚɳɢɬɵ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨɥɠɟɧ ɫɨɨɬɜɟɬ-

ɫɬɜɨɜɚɬɶ ɉɍɗ, ɚ ɜɢɞ ɜɡɪɵɜɨɡɚɳɢɬɵ – ɤɚɬɟɝɨɪɢɢ ɢ ɝɪɭɩɩɟ ɜɡɪɵɜɨɨɩɚɫɧɵɯ ɫɦɟ-

ɫɟɣ [25].  

ɇɚ Ʌɑ Ɇɇ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɩɨɠɚɪɧɚɹ ɫɢɝɧɚɥɢɡɚɰɢɹ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ. 

 

Ɍɚɛɥɢɰɚ 15 – ɉɨɠɚɪɧɚɹ ɨɩɚɫɧɨɫɬɶ ɜɟɳɟɫɬɜ ɢ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ Ɂɧɚɱɟɧɢɟ 

ɉɥɨɬɧɨɫɬɶ ɧɟɮɬɢ 846,2 ɤɝ/ɦ3 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɱɚɥɚ ɤɢɩɟɧɢɹ ɧɟɮɬɢ ɨɛɵɱɧɨ ≈ 20ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɧɟɮɬɢ ɩɪɢ ɩɟɪɟɤɚɱɤɟ +1°ɋ … +12°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɧɟɮɬɢ 170°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɚɦɨɜɨɫɩɥɚɦɟɧɟɧɢɹ ɧɟɮɬɢ ≈ 222-375°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɢɩɟɧɢɹ ɧɟɮɬɢ ɨɬ +40°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚɫɬɵɜɚɧɢɹ ɧɟɮɬɢ -15°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɪɨɝɪɟɬɨɝɨ ɫɥɨɹ ɧɟɮɬɢ +110°ɋ … +150°ɋ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɥɚɦɟɧɢ +1200°ɋ 

Ɍɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ 46000 ɤȾɠ/ɤɝ 

 

Ɋɟɦɨɧɬɧɵɣ ɭɱɚɫɬɨɤ ɞɨɥɠɟɧ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨ-

ɠɚɪɨɬɭɲɟɧɢɹ: ɩɟɧɧɵɟ, ɩɨɪɨɲɤɨɜɵɟ, ɭɝɥɟɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ, ɚ ɬɚɤ ɠɟ ɥɨ-

ɩɚɬɵ, ɬɨɩɨɪɵ ɢ ɥɨɦɵ ɩɨɠɚɪɧɵɟ. 

 

4.6 Ɉɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɜɚɪɢɣɧɵɯ ɢ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚ-
ɰɢɹɯ 

 

Ɉɫɧɨɜɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɨɩɚɫɧɨɫɬɢ ɨɛɴɟɤɬɨɜ ɬɪɭɛɨɩɪɨɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 

ɧɟɮɬɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɚɜɚɪɢɣɧɵɟ ɫɢɬɭɚɰɢɢ, ɫɨɩɪɨ-
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ɜɨɠɞɚɸɳɢɟɫɹ ɩɨɫɬɭɩɥɟɧɢɟɦ ɧɟɮɬɢ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ȼ ɩɪɨɰɟɫɫɟ ɪɟɦɨɧɬɚ 

ɬɪɭɛɨɩɪɨɜɨɞɚ ɜɨɡɦɨɠɧɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɑɋ ɬɟɯɧɨɝɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ: ɜɨɡɝɨɪɚɧɢɟ 

ɧɟɮɬɢ, ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɜɡɪɵɜɨɨɩɚɫɧɨɣ ɫɪɟɞɵ, ɚɜɚɪɢɣɧɵɣ ɪɚɡɥɢɜ ɧɟɮɬɢ. Ɉɞɧɢɦ 

ɢɡ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɯ ɩɨ ɫɜɨɢɦ ɩɨɫɥɟɞɫɬɜɢɹɦ ɜɢɞɨɜ ɑɋ ɩɪɢ ɪɟɦɨɧɬɟ ɬɪɭɛɨɩɪɨ-

ɜɨɞɨɜ ɹɜɥɹɟɬɫɹ ɪɚɡɥɢɜ ɧɟɮɬɢ ɢɥɢ ɧɟɮɬɟɩɪɨɞɭɤɬɚ. 

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɪɚɠɚɸɳɢɦ ɮɚɤɬɨɪɚɦ ɨɬɧɨɫɹɬɫɹ ɩɨɠɚɪɵ. ɉɪɢ ɜɨɡɧɢɤɧɨɜɟ-

ɧɢɢ ɩɨɠɚɪɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɞɭɤɬɨɜ ɝɨɪɟ-

ɧɢɹ, ɜɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɪɚɛɨɬɧɢɤɢ ɦɨɝɭɬ ɩɨɥɭɱɢɬɶ ɨɫɬɪɵɟ ɢ ɯɪɨɧɢɱɟɫɤɢɟ ɨɬɪɚɜɥɟ-

ɧɢɹ, ɚ ɬɚɤɠɟ ɩɨɪɚɠɟɧɢɹ ɤɨɠɧɵɯ ɩɨɤɪɨɜɨɜ. ɉɨɠɚɪ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɨɠɨɝɚɦ 

ɪɚɡɥɢɱɧɵɯ ɫɬɟɩɟɧɟɣ ɢɥɢ ɥɟɬɚɥɶɧɨɦɭ ɢɫɯɨɞɭ. Ɍɚɤɠɟ ɛɨɥɶɲɢɟ ɜɵɛɪɨɫɵ ɩɪɨɞɭɤ-

ɬɨɜ ɝɨɪɟɧɢɹ ɧɟɝɚɬɢɜɧɨ ɫɤɚɡɵɜɚɸɬɫɹ ɧɚ ɷɤɨɥɨɝɢɢ.  

Ɇɟɪɵ ɩɨ ɩɪɟɞɭɩɪɟɠɞɟɧɢɸ ɚɜɚɪɢɣɧɵɯ ɪɚɡɥɢɜɨɜ ɧɟɮɬɢ: 

- ɩɨɫɬɨɹɧɧɵɣ ɤɨɧɬɪɨɥɶ ɩɟɪɫɨɧɚɥɚ ɡɚ ɫɨɫɬɨɹɧɢɟɦ Ɇɇ ɢ ɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɬɪɭɛɨɩɪɨɜɨɞɚ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɟɝɨ ɷɤɫɩɥɭɚɬɚ-

ɰɢɢ; 

- ɩɪɨɜɟɞɟɧɢɟ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɨɩɟɪɚɰɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɜɫɟɦ 

ɢɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɩɪɟɞɩɢɫɚɧɧɵɦɢ ɞɥɹ ɞɚɧɧɵɯ ɜɢɞɨɜ ɪɚɛɨɬ. 

ɍɱɚɫɬɨɤ ɪɟɦɨɧɬɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɬɧɨɫɢɬɫɹ ɤ IV ɝɪɭɩɩɟ 

ɨɛɴɟɤɬɨɜ ɩɨ ȽɈ [32]; ɧɟɩɪɟɪɵɜɧɵɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɨɬɫɭɬɫɬɜɭɸɬ. 

Ɉɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɩɟɪɫɨɧɚɥɚ 40 ɱɟɥɨɜɟɤ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɨɞɧɭ ɫɦɟɧɭ ɩɨ 

12 ɱɚɫɨɜ. ȼɟɫɶ ɩɟɪɫɨɧɚɥ ɨɛɟɫɩɟɱɟɧ ɦɟɞɢɰɢɧɫɤɢɦɢ ɫɪɟɞɫɬɜɚɦɢ ɡɚɳɢɬɵ. 

ȼɧɭɬɪɟɧɧɢɟ ɢ ɜɧɟɲɧɢɟ ɢɫɬɨɱɧɢɤɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜɬɨɪɢɱɧɵɯ ɩɨɪɚɠɚɸɳɢɯ 

ɮɚɤɬɨɪɨɜ ɨɬɫɭɬɫɬɜɭɸɬ, ɬɚɤ ɤɚɤ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɴɟɤɬɚ ɧɟɬ ɫɤɥɚɞɨɜ ȽɋɆ, ɜɡɪɵ-

ɜɨɨɩɚɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɹɞɨɜɢɬɵɯ ɫɢɥɶɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɟɳɟɫɬɜ. 

ɗɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɨɬ Ʌɗɉ ɢɥɢ Ⱦɗɋ(220ȼ, 380ȼ). 

Ⱦɥɹ ɨɩɟɪɚɬɢɜɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɫɥɟɞɭ-

ɸɳɢɟ ɜɢɞɵ ɫɜɹɡɢ: 

- ɝɨɪɨɞɫɤɚɹ ɬɟɥɟɮɨɧɧɚɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɜɹɡɶ; 

- ɞɢɫɩɟɬɱɟɪɫɤɚɹ ɫɜɹɡɶ. 
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ȼ ɪɚɛɨɱɟɦ ɩɪɨɟɤɬɟ ɩɨɬɪɟɛɢɬɟɥɢ ɬɟɩɥɨ- ɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɟ ɩɪɨɟɤɬɢɪɨɜɚ-

ɥɢɫɶ. ɉɨɷɬɨɦɭ ɧɟɡɚɜɢɫɢɦɵɟ ɢɫɬɨɱɧɢɤɢ ɬɟɩɥɨ- ɢ ɝɚɡɨɫɧɚɛɠɟɧɢɹ ɧɟ ɪɚɡɪɚɛɚɬɵ-

ɜɚɸɬɫɹ. 

ȼ ɫɥɭɱɚɟ ɩɨɜɪɟɠɞɟɧɢɹ ɧɟɮɬɟɩɪɨɜɨɞɚ ɢɥɢ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜɵɯɨɞɚ ɧɟɮɬɢ 

ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɛɨɬ, ɪɭɤɨɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɞɨɥɠɟɧ: 

- ɨɛɟɫɩɟɱɢɬɶ ɨɬɤɥɸɱɟɧɢɟ ɦɟɯɚɧɢɡɦɨɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ; 

- ɜɵɜɟɫɬɢ ɩɟɪɫɨɧɚɥ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹɧɢɟ; 

- ɩɪɢ ɜɨɡɦɨɠɧɨɫɬɢ ɜɵɜɟɫɬɢ ɬɟɯɧɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɪɚɫɫɬɨɹ-

ɧɢɟ; 

- ɢɡɜɟɫɬɢɬɶ ɨɩɟɪɚɬɨɪɚ ɢɥɢ ɞɢɫɩɟɬɱɟɪɚ ɛɥɢɠɚɣɲɟɣ ɧɟɮɬɟɩɟɪɟɤɚɱɢɜɚɸɳɟɣ 

ɫɬɚɧɰɢɢ; 

- ɜɵɡɜɚɬɶ ɚɜɚɪɢɣɧɭɸ ɛɪɢɝɚɞɭ. 

ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɩɨɠɚɪɚ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɟɧɧɵɟ, ɩɨɪɨɲɤɨɜɵɟ, ɭɝɥɟ-

ɤɢɫɥɨɬɧɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ ɢɥɢ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɞɥɹ ɪɚɫɩɵɥɟɧɢɹ ɜɨɞɵ. 

 

4.7 ɗɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ 

 

Ɂɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɡɚɦɟɧɟ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨɞɚ 

ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɪɚɛɨɬɚɸɳɟɣ ɬɟɯɧɢɤɢ ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. 

Ɉɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ, ɧɚɩɪɚɜɥɟɧɧɵɦɢ ɧɚ ɩɪɟɞɭɩɪɟɠɞɟɧɢɟ ɢ ɫɧɢ-

ɠɟɧɢɟ ɭɪɨɜɧɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɡɨɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, 

ɹɜɥɹɸɬɫɹ:  

- ɩɨɞɞɟɪɠɚɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ 

ɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɨɝɥɚɫɧɨ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨ ɜɵɛɪɨɫɚɦ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ;  

- ɬɳɚɬɟɥɶɧɚɹ ɪɟɝɭɥɢɪɨɜɤɚ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ;  

- ɫɨɤɪɚɳɟɧɢɟ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɟɣ ɦɚɲɢɧ ɧɚ ɯɨɥɨɫɬɨɦ 

ɯɨɞɭ; 

- ɩɪɢɦɟɧɟɧɢɟ ɦɚɥɨɫɟɪɧɢɫɬɨɝɨ ɢ ɧɟɷɬɢɥɢɪɨɜɚɧɧɨɝɨ ɜɢɞɨɜ ɬɨɩɥɢɜɚ, ɨɛɟɫ-

ɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ;  
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- ɭɤɪɵɬɢɟ ɤɭɡɨɜɚ ɦɚɲɢɧ ɬɟɧɬɚɦɢ ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɫɢɥɶɧɨɩɵɥɹɳɢɯ ɝɪɭɡɨɜ ɩɨ 

ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ;  

- ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɡɚɩɪɚɜɤɢ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ ɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢ-

ɚɥɶɧɨ ɨɬɜɟɞёɧɧɵɯ ɦɟɫɬɚɯ, ɩɪɢ ɨɫɧɚɳɟɧɢɢ ɬɨɩɥɢɜɨɡɚɩɪɚɜɳɢɤɨɜ ɪɚɡɞɚɬɨɱɧɵɦɢ 

ɩɢɫɬɨɥɟɬɚɦɢ ɩɨ «ɝɟɪɦɟɬɢɱɧɵɦ» ɫɯɟɦɚɦ, ɢɫɤɥɸɱɚɸɳɢɦ ɩɨɩɚɞɚɧɢɟ ɥɟɬɭɱɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

 

5 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɭɞɭɬ ɪɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɧɚ ɡɚɦɟɧɭ ɞɟɮɟɤɬɧɨɝɨ 

ɭɱɚɫɬɤɚ 499,99 – 533,90 ɧɟɮɬɟɩɪɨɜɨɞɚ Ⱥɧɞɠɟɪɨ-ɋɭɧɞɠɟɪɫɤ–Ʉɪɚɫɧɨɹɪɫɤ. 

Ɂɚɬɪɚɬɵ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɜɤɥɸɱɚɸɬ: 

1) Ɂɚɬɪɚɬɵ ɧɚ ɚɪɟɧɞɭ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

2) Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɦɨɧɬɚɠɚ; 

3) Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ȽɋɆ; 

4) Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ. 

 

5.1 Ɂɚɬɪɚɬɵ ɧɚ ɚɪɟɧɞɭ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 

ɋɬɨɢɦɨɫɬɶ ɚɪɟɧɞɵ ɬɟɯɧɢɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɤɨɥɢɱɟɫɬɜɚ, ɰɟɧɵ ɢ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɫɪɨɤɚ ɚɪɟɧɞɵ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɭɞɟɬ 

ɫɨɫɬɚɜɥɹɬɶ 30 ɞɧɟɣ (300 ɱɚɫɨɜ). 

 

Ɍɚɛɥɢɰɚ 16 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɚɪɟɧɞɵ ɬɟɯɧɢɤɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 

ɱɚɫ, ɪɭɛ. 

ɉɨɥɧɚɹ ɫɬ-ɬɶ 

ɚɪɟɧɞɵ, ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

ɗɤɫɤɚɜɚɬɨɪ ɨɞɧɨ-

ɤɨɜɲɨɜɵɣ ɧɚ ɝɭ-

ɫɟɧɢɱɧɨɦ ɯɨɞɭ 

1 1900 570000 
https://sv-stall.ru/arenda-ekscavatorov-

v-krasnoyarske 

 

 

https://sv-stall.ru/arenda-ekscavatorov-v-krasnoyarske
https://sv-stall.ru/arenda-ekscavatorov-v-krasnoyarske
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 16 

ɇɚɢɦɟɧɨɜɚɧɢɟ  
Ʉɨɥ-

ɜɨ 

ɐɟɧɚ ɡɚ 

ɱɚɫ, ɪɭɛ. 

ɉɨɥɧɚɹ ɫɬ-ɬɶ 

ɚɪɟɧɞɵ, ɪɭɛ. 
ɂɫɬɨɱɧɢɤ ɰɟɧ 

Ɍɪɭɛɨɭɤɥɚɞɱɢɤ  4 2200 2640000 

https://krasnoyarsk.pulscen.ru/products/

uslugi_truboukladchika_20_t_na_baze_

traktora_t_130_126040541 

Ȼɭɥɶɞɨɡɟɪ  1 1500 450000 

https://krasnoyarsk.pulscen.ru/products/

arenda_buldozera_chtz_uraltrak_t_170_

156823745 

Ɍɪɚɤɬɨɪ 1  480000 
https://nsk.pulscen.ru/products/arenda_t

raktora_38939460 

Ⱥɜɬɨɤɪɚɧ  1 1500 450000 
https://krasnoyarsk.pulscen.ru/products/

kran_25tonn_na_baze_urala_55894819 

Ⱥɜɬɨɦɨɛɢɥɶ ɛɨɪ-

ɬɨɜɨɣ  
1 900 270000 

https://krasnoyarsk.pulscen.ru/products/

arenda_vakhtovogo_avtobusa_20m 

ɉɪɢɰɟɩ-ɪɨɫɩɭɫɤ 

ɬɪɭɛɨɩɥɟɬɟɜɨɡɧɵɣ 
1 1200 360000 

https://krasnoyarsk.pulscen.ru/products/

arenda_trubovoza_scania_156018052 

ɉɪɢɰɟɩ-

ɬɹɠɟɥɨɜɟɫ 
1 1200 360000 

https://krasnoyarsk.pulscen.ru/products/

arenda_polupritsepa_25tonn_12metrov_

volvo_fh_55894862 

Ⱥɜɬɨɫɚɦɨɫɜɚɥ  3 1250 1125000 
https://krasnoyarsk.pulscen.ru/products/

arenda_samosvala_8_t_6_m3_kamaz 

Ⱥɜɬɨɦɨɛɢɥɶ ɞɥɹ 

ɝɟɨɞɟɡɢɱɟɫɤɨɣ 

ɫɥɭɠɛɵ  

1 250 75000 

https://krasnoyarsk.pulscen.ru/products/

uslugi_arendy_burilnoy_mashiny_5216

5684 

ɋɜɚɪɨɱɧɵɣ ɢɧ-

ɜɟɪɬɨɪ 
2 1000 600000 

https://krasnoyarsk.pulscen.ru/products/

arenda_svarochnogo_agregata_sak_add

_4004_140478665 

Ⱦɗɋ 1 600 180000 

https://nsk.pulscen.ru/products/arenda_d

izelnogo_generatora_uslugi_des_55965

513 

Ɇɨɬɨɩɨɦɩɚ 1 70 21000 
https://krasnoyarsk.tiu.ru/p341564519-

arenda-prokat-nasosa.html 

ɂɬɨɝɨ:  ɯ ɯ 7581000 x 

https://krasnoyarsk.pulscen.ru/products/uslugi_truboukladchika_20_t_na_baze_traktora_t_130_126040541
https://krasnoyarsk.pulscen.ru/products/uslugi_truboukladchika_20_t_na_baze_traktora_t_130_126040541
https://krasnoyarsk.pulscen.ru/products/uslugi_truboukladchika_20_t_na_baze_traktora_t_130_126040541
https://krasnoyarsk.pulscen.ru/products/arenda_buldozera_chtz_uraltrak_t_170_156823745
https://krasnoyarsk.pulscen.ru/products/arenda_buldozera_chtz_uraltrak_t_170_156823745
https://krasnoyarsk.pulscen.ru/products/arenda_buldozera_chtz_uraltrak_t_170_156823745
https://nsk.pulscen.ru/products/arenda_traktora_38939460
https://nsk.pulscen.ru/products/arenda_traktora_38939460
https://krasnoyarsk.pulscen.ru/products/kran_25tonn_na_baze_urala_55894819
https://krasnoyarsk.pulscen.ru/products/kran_25tonn_na_baze_urala_55894819
https://krasnoyarsk.pulscen.ru/products/arenda_vakhtovogo_avtobusa_20m_nefaz_152241713
https://krasnoyarsk.pulscen.ru/products/arenda_vakhtovogo_avtobusa_20m_nefaz_152241713
https://krasnoyarsk.pulscen.ru/products/arenda_trubovoza_scania_156018052
https://krasnoyarsk.pulscen.ru/products/arenda_trubovoza_scania_156018052
https://krasnoyarsk.pulscen.ru/products/arenda_polupritsepa_25tonn_12metrov_volvo_fh_55894862
https://krasnoyarsk.pulscen.ru/products/arenda_polupritsepa_25tonn_12metrov_volvo_fh_55894862
https://krasnoyarsk.pulscen.ru/products/arenda_polupritsepa_25tonn_12metrov_volvo_fh_55894862
https://krasnoyarsk.pulscen.ru/products/arenda_samosvala_8_t_6_m3_kamaz_153578997
https://krasnoyarsk.pulscen.ru/products/arenda_samosvala_8_t_6_m3_kamaz_153578997
https://krasnoyarsk.pulscen.ru/products/uslugi_arendy_burilnoy_mashiny_52165684
https://krasnoyarsk.pulscen.ru/products/uslugi_arendy_burilnoy_mashiny_52165684
https://krasnoyarsk.pulscen.ru/products/uslugi_arendy_burilnoy_mashiny_52165684
https://krasnoyarsk.pulscen.ru/products/arenda_svarochnogo_agregata_sak_add_4004_140478665
https://krasnoyarsk.pulscen.ru/products/arenda_svarochnogo_agregata_sak_add_4004_140478665
https://krasnoyarsk.pulscen.ru/products/arenda_svarochnogo_agregata_sak_add_4004_140478665
https://nsk.pulscen.ru/products/arenda_dizelnogo_generatora_uslugi_des_55965513
https://nsk.pulscen.ru/products/arenda_dizelnogo_generatora_uslugi_des_55965513
https://nsk.pulscen.ru/products/arenda_dizelnogo_generatora_uslugi_des_55965513
https://krasnoyarsk.tiu.ru/p341564519-arenda-prokat-nasosa.html
https://krasnoyarsk.tiu.ru/p341564519-arenda-prokat-nasosa.html
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5.2 Ɂɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɦɨɧɬɚɠɚ 

 

ɋɬɨɢɦɨɫɬɶ 1ɬ ɬɪɭɛɵ Ø1020x13ɦɦ ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɩɨ ȽɈɋɌ 31447 – 2012 

ɢɡ ɫɬɚɥɢ 09Ƚ2ɎȻ ɫ ɢɡɨɥɹɰɢɟɣ ɫɨɫɬɚɜɥɹɟɬ 95000 ɪɭɛɥɟɣ[33]. 

ɉɨɝɨɧɧɚɹ ɦɚɫɫɚ 1ɦ ɬɪɭɛɵ ɪɚɜɧɹɟɬɫɹ 322,83ɤɝ[11].ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɞɥɹ 

ɭɱɚɫɬɤɚ (28496ɦ ɛɟɡ ɭɱɟɬɚ ɜɨɞɧɵɯ ɩɟɪɟɯɨɞɨɜ) ɩɨɬɪɟɛɭɟɬɫɹ 873905000 ɪɭɛɥɟɣ 

(2375 ɬɪɭɛ ɩɨ 12ɦ). 

Ⱦɥɹ ɫɜɚɪɤɢ ɜ ɩɭɧɤɬɟ 4.3 ɛɵɥɢ ɩɪɢɧɹɬɵ ɫɥɟɞɭɸɳɢɟ ɦɚɪɤɢ ɷɥɟɤɬɪɨɞɨɜ: 

- ɅȻ-52ɍ ɞɥɹ ɫɜɚɪɤɢ ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ; 

- ɈɄ 48.04 ɞɥɹ ɫɜɚɪɤɢ ɡɚɩɨɥɧɹɸɳɢɯ ɢ ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɥɨɟɜ. 

ɇɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɨɞɢɧ ɫɜɚɪɧɨɣ ɲɨɜ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪ-

ɦɭɥɟ: 

 

ɗ ɗ ɲN G l=  , (52) 

 

ɝɞɟ Gɗ – ɭɞɟɥɶɧɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɞɨɜ, ɤɝ/ɦ; 

lɲ – ɞɥɢɧɚ ɲɜɚ, ɦ. 

ɍɞɟɥɶɧɚɹ ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɞɨɜ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ: 

 

ɗ Ɋ nG k m=  , (53) 

 

ɝɞɟ kɊ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɟɢɡɛɟɠɧɵɟ ɩɨɬɟɪɢ 

ɷɥɟɤɬɪɨɞɨɜ(kɊ = 1,4); 

mn– ɪɚɫɱɟɬɧɚɹ ɦɚɫɫɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ, ɤɝ/ɦ. 

Ɇɚɫɫɚ ɧɚɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 
310nm Ⱥ  −=   , (54) 

 

ɝɞɟ  – ɩɥɨɬɧɨɫɬɶ ɫɬɚɥɢ ( = 7,86 ɝ/ɫɦ3); 

A– ɩɥɨɳɚɞɶ ɡɚɩɨɥɧɟɧɢɹ ɲɜɚ, ɦɦ2. 
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ɉɥɨɳɚɞɶ ɡɚɩɨɥɧɟɧɢɹ: 

- ɤɨɪɧɟɜɨɝɨ ɫɥɨɹ AɄ= 18 ɦɦ2; 

- ɨɛɥɢɰɨɜɨɱɧɨɝɨ ɢ ɡɚɩɨɥɧɹɸɳɢɯ ɫɥɨɟɜ AɁ= 128ɦɦ2. 

Ⱦɥɢɧɚ ɲɜɚ ɨɞɧɨɝɨ ɲɜɚ: 

 

ɒ ɇl D=  ; (55) 

 

ɒ 1020 3204,4 ɦɦl =  = . 

 

ɉɨɥɶɡɭɹɫɶ ɮɨɪɦɭɥɚɦɢ (52) ... (54) ɨɩɪɟɞɟɥɢɦ ɧɨɪɦɭ ɪɚɫɯɨɞɚ ɷɥɟɤɬɪɨɞɨɜ 

ɧɚ ɨɞɢɧ ɲɨɜ ɤɨɪɧɟɜɨɝɨ ɢ ɡɚɩɨɥɧɹɸɳɢɯ ɫɥɨɟɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 
ɤ 318 7,86 10 0,14 ɤɝ/ɦnm −=   = ; 

 
ɡ 3128 7,86 10 1,01 ɤɝ/ɦnm −=   = ; 

 
ɤ
ɗ 1,4 0,14 0,196 ɤɝ/ɦG =  = ; 

 
ɡ
ɗ 1,4 1,01 1,414 ɤɝ/ɦG =  = ; 

 
ɤ
ɗ 0,196 3204,4 628,06 ɤɝN =  = ; 

 
ɡ
ɗ 1,414 3204,4 4531,02 ɤɝN =  = . 

 

ɇɨɪɦɚ ɢɡɪɚɫɯɨɞɨɜɚɧɢɹ ɷɥɟɤɬɪɨɞɨɜ ɧɚ ɜɟɫɶ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɣ ɭɱɚɫɬɨɤ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 

 

 



75 

 

ɗ ɒnN N n=  , (56) 

 

ɝɞɟ nɲ – ɤɨɥɢɱɟɫɬɜɨ ɲɜɨɜ, ɲɬ. 

ȼɫɟɝɨ ɩɥɚɧɢɪɭɟɬɫɹ ɫɜɚɪɢɜɚɬɶ 1188 ɲɜɨɜ. Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɭ ɪɚɫɯɨɞɚ: 

 
ɤ 628,06 1188 746135,28 ɤɝnN =  = ; 

 
ɡ 4531,02 1188 5382851,76 ɤɝnN =  = . 

 

Ʉɨɥɢɱɟɫɬɜɨ ɤɨɪɨɛɨɤ ɫ ɷɥɟɤɬɪɨɞɚɦɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 

 Ʉ
 Ʉ

nN
n

m
= , (57) 

 

ɝɞɟ  mɤ – ɦɚɫɫɚ ɤɨɪɨɛɤɢ ɫ ɷɥɟɤɬɪɨɞɚɦɢ, ɤɝ. 

ɋɬɨɢɦɨɫɬɶ ɨɞɧɨɣ ɤɨɪɨɛɤɢ ɜɟɫɨɦ 5 ɤɝ ɷɥɟɤɬɪɨɞɨɜ ɅȻ-52ɍ,ɫɨɫɬɚɜɥɹɟɬ 750 

ɪɭɛɥɟɣ[34], ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɞɨɜ ɈɄ 48.04 ɫɨɫɬɚɜɥɹɟɬ 168ɪɭɛɥɟɣ[35]. 

Ⱦɥɹ ɫɜɚɪɤɢ, ɩɨɬɪɟɛɭɟɬɫɹ ɤɨɪɨɛɨɤ ɫ ɷɥɟɤɬɪɨɞɚɦɢ: 

 

ɤ
Ʉ 

746135,28
149228 ɲɬ

5
n = = . 

 

ɡ
Ʉ

5382851,76
5382852 ɲɬ

1
n = = . 

 

Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɪɟɤɨɧɫɬɪɭɤɰɢɢ Ɇɇ 

ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 17. 
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Ɍɚɛɥɢɰɚ 17 – Ɂɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɪɚɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ʉɨɥ-ɜɨ, ɲɬ. ɐɟɧɚ, ɪɭɛ. ɋɬ-ɬɶ, ɪɭɛ. 

ɋɜɚɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ:    

ɅȻ-52ɍ 149228 750 111921000 

ɈɄ 48.04 5382852 168 904319136 

Ʉɨɦɩɥɟɤɬ ɬɪɭɛ 2375 367960 873905000 

ɉɌȻɄ[36] 18700 1890 35343000 

ɂɬɨɝɨ:  x x 1925488136 

 

ȼ ɢɬɨɝɟ ɧɚ ɦɚɬɟɪɢɚɥɵ ɞɥɹ ɦɨɧɬɚɠɚ ɧɟɨɛɯɨɞɢɦɨ 1925488136 ɪɭɛɥɟɣ. 

 

5.3 Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ȽɋɆ 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ȽɋɆ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɧɨɪɦɚɬɢɜɵ 

ȼɋɇ 417 – 81 «ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɧɨɪɦɢɪɨɜɚɧɢɸ ɪɚɫɯɨɞɚ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɛɟɧ-

ɡɢɧɚ ɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɪɚɛɨɬɭ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡ-

ɦɨɜ». ɉɪɢ ɪɚɫɱɟɬɟ ɬɨɩɥɢɜɚ ɢ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɥɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɦɚɲɢɧ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɭɞɟɥɶɧɨɝɨ ɧɨɪɦɵ ɩɨɬɪɟɛɥɟɧɢɹ ɬɨɩɥɢɜɚ ɧɚ 100 ɤɦ ɩɪɨɛɟɝɚ. 

ȼɫɹ ɢɫɩɨɥɶɡɭɟɦɚɹ ɫɬɪɨɢɬɟɥɶɧɚɹ ɬɟɯɧɢɤɚ, ɚɝɪɟɝɚɬɵ ɢ ɦɟɯɚɧɢɡɦɵ, ɚɜɬɨɦɨ-

ɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɪɚɛɨɬɚɸɬ ɧɚ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ.  

Ɉɛɳɢɣ ɪɚɫɯɨɞ ȽɋɆ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 18. 

 

Ɍɚɛɥɢɰɚ 18 – Ɉɛɳɢɣ ɪɚɫɯɨɞ ɢ ɫɬɨɢɦɨɫɬɶ ȽɋɆ 

ɇɚɢɦɟɧɨɜɚɧɢɟɩɨɤɚɡɚɬɟɥɹ 
ȼɢɞ ȽɋɆ 

Ⱦɢɡɬɨɩɥɢɜɨ Ɇɚɫɥɚ ɞɥɹ ɞɢɡɟɥɶɧɵɯ Ⱦȼɋ 

Ɋɚɫɱɟɬɧɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ȽɋɆ, ɬ 59 13(72 ɛɨɱɤɢ) 

ɐɟɧɚ ɡɚ ɬɨɧɧɭ ɫ ɇȾɋ 50000[37] 32182[38] 

ɋɬɨɢɦɨɫɬɶ  2950000 2317104 

ɂɬɨɝɨ: 5267104 
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5.4 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 

 

Ɉɩɪɟɞɟɥɢɦ ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɶ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɛɭɞɟɬ ɫɨɫɬɚɜɥɹɬɶ 30 ɞɧɟɣ (300 ɱɚɫɨɜ). Ɏɨɧɞ ɨɩɥɚɬɵ 

ɬɪɭɞɚ ɫɜɟɞɟɧ ɜ ɬɚɛɥɢɰɭ 18. 

 

Ɍɚɛɥɢɰɚ 19 – Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥ-

ɜɨ 

Ɇɟɫɹɱɧɚɹ Ɂɉ 

ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤ 

Ɏɨɧɞ ɨɩɥɚɬɵ, 

ɬɪɭɞɚ ɪɭɛ. 
ɂɫɬɨɱɧɢɤ Ɂɉ 

Ɇɚɲɢɧɢɫɬ 

ɷɤɫɤɚɜɚɬɨɪɚ 
3 40000 120000 

https://krasnoyarsk.hh.ru/vacancy/

36998915?query=ɦɚɲɢɧɢɫɬ%20

ɷɤɫɤɚɜɚɬɨɪɚ 

ȼɨɞɢɬɟɥɶ 4 35000 140000 

https://krasnoyarsk.hh.ru/vacancy/

37381117?query=ȼɨɞɢɬɟɥɶ%20ɤ

ɚɬɟɝɨɪɢɢ%20ɫ 

Ɇɚɲɢɧɢɫɬ 

ɬɪɭɛɨɭɤɥɚɞ-

ɱɢɤɚ 

5 70000 350000 
https://www.trud.com/search/item

/item_id/1883895452l 

Ɇɚɲɢɧɢɫɬ 

ɛɭɥɶɞɨɡɟɪɚ 
3 32000 96000 

https://krasnoyarsk.hh.ru/vacancy/

37525422?query=ɦɚɲɢɧɢɫɬ%20

ɛɭɥɶɞɨɡɟɪɚ 

Ɇɚɲɢɧɢɫɬ 

ɬɪɚɤɬɨɪɚ  
4 65000 260000 

https://krasnoyarsk.hh.ru/vacancy/

36744606?query=ɬɪɚɤɬɨɪɢɫɬ 

ɋɬɪɨɩɚɥɶɳɢɤ 6 35000 210000 
https://krasnoyarsk.hh.ru/vacancy/

37018097?query=ɫɬɪɨɩɚɥɶɳɢɤ 

ɂɌɊ 4 80000 320000 
https://krasnoyarsk.hh.ru/vacancy/

36918219 

Ɍɟɯɧɢɤ 2 32000 64000 
https://krasnoyarsk.hh.ru/vacancy/

36912083?query=ɬɟɯɧɢɤ 

ɋɜɚɪɳɢɤ 4 120000 480000 
https://krasnoyarsk.hh.ru/vacancy/

37534990?query=ɫɜɚɪɳɢɤ 

ɋɬɨɪɨɠ 1 25000 25000 
https://krasnoyarsk.hh.ru/vacancy/

37161589?query=ɫɬɨɪɨɠ 

https://krasnoyarsk.hh.ru/vacancy/36998915?query=машинист%20экскаватора
https://krasnoyarsk.hh.ru/vacancy/36998915?query=машинист%20экскаватора
https://krasnoyarsk.hh.ru/vacancy/36998915?query=машинист%20экскаватора
https://krasnoyarsk.hh.ru/vacancy/37381117?query=Водитель%20категории%20с
https://krasnoyarsk.hh.ru/vacancy/37381117?query=Водитель%20категории%20с
https://krasnoyarsk.hh.ru/vacancy/37381117?query=Водитель%20категории%20с
https://www.trud.com/search/item/item_id/1883895452/site_id/415/show/job/query/Машинист+трубоукладчика/region/krasnoyarsk/category/78011.html
https://www.trud.com/search/item/item_id/1883895452/site_id/415/show/job/query/Машинист+трубоукладчика/region/krasnoyarsk/category/78011.html
https://krasnoyarsk.hh.ru/vacancy/37525422?query=машинист%20бульдозера
https://krasnoyarsk.hh.ru/vacancy/37525422?query=машинист%20бульдозера
https://krasnoyarsk.hh.ru/vacancy/37525422?query=машинист%20бульдозера
https://krasnoyarsk.hh.ru/vacancy/36744606?query=тракторист
https://krasnoyarsk.hh.ru/vacancy/36744606?query=тракторист
https://krasnoyarsk.hh.ru/vacancy/37018097?query=стропальщик
https://krasnoyarsk.hh.ru/vacancy/37018097?query=стропальщик
https://krasnoyarsk.hh.ru/vacancy/36918219
https://krasnoyarsk.hh.ru/vacancy/36918219
https://krasnoyarsk.hh.ru/vacancy/36912083?query=техник
https://krasnoyarsk.hh.ru/vacancy/36912083?query=техник
https://krasnoyarsk.hh.ru/vacancy/37534990?query=сварщик
https://krasnoyarsk.hh.ru/vacancy/37534990?query=сварщик
https://krasnoyarsk.hh.ru/vacancy/37161589?query=сторож
https://krasnoyarsk.hh.ru/vacancy/37161589?query=сторож
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 19 

Ⱦɨɥɠɧɨɫɬɶ 
Ʉɨɥ-

ɜɨ 

Ɇɟɫɹɱɧɚɹ Ɂɉ 

ɨɞɧɨɝɨ ɪɚɛɨɬɧɢɤ 

Ɏɨɧɞ ɨɩɥɚɬɵ, 

ɬɪɭɞɚ ɪɭɛ. 
ɂɫɬɨɱɧɢɤ Ɂɉ 

Ⱦɟɮɟɤɬɨɫɤɨ-

ɩɢɫɬ 
2 75000 150000 

https://krasnoyarsk.hh.ru/vacancy/

37401591?query=ɞɟɮɟɤɬɨɫɤɨɩɢɫ

ɬ 

Ʌɚɛɨɪɚɧɬ 2 40000 80000 
https://krasnoyarsk.hh.ru/vacancy/

37401777?query=ɥɚɛɨɪɚɧɬ 

ɂɬɨɝɨ: 40 ɯ 2295000 ɯ 

 

Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜɵɱɢɫɥɹɸɬɫɹ ɤɚɤ 30 % ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ 

ɩɥɚɬɵ. ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯ ɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɩɪɨ-

ɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɫɨɫɬɚɜɥɹɟɬ 0,4% ɨɬ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. 

Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɨɩɪɟɞɟɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 20. 

 

Ɍɚɛɥɢɰɚ 20 – Ɂɚɬɪɚɬɵ ɧɚ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 

ɉɨɤɚɡɚɬɟɥɶ  ɋɭɦɦɚ ɡɚɬɪɚɬ, ɪɭɛ. 

Ɉɫɧɨɜɧɨɣ ɮɨɧɞɨɩɥɚɬɵ ɬɪɭɞɚ 2295000 

ɋɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ  688500 

ȼɡɧɨɫɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ ɨɬ ɧɟɫɱɚɫɬɧɵɯɫɥɭɱɚɟɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟ 

ɢɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ 
9180 

ɂɬɨɝɨ  2992680 

 

ȼ ɢɬɨɝɟ ɧɚ ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ ɪɚɛɨɱɢɯ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɧɟɨɛɯɨɞɢɦɨ 

2992680 ɪɭɛɥɟɣ. 

 

5.5ɋɦɟɬɚ ɡɚɬɪɚɬ 

 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɭɱɚɫɬɤɚ Ɇɇ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɫɥɟɞɭɸɳɟɣ 

ɬɚɛɥɢɰɟ. 

 

 

https://krasnoyarsk.hh.ru/vacancy/37401591?query=дефектоскопист
https://krasnoyarsk.hh.ru/vacancy/37401591?query=дефектоскопист
https://krasnoyarsk.hh.ru/vacancy/37401591?query=дефектоскопист
https://krasnoyarsk.hh.ru/vacancy/37401777?query=лаборант
https://krasnoyarsk.hh.ru/vacancy/37401777?query=лаборант
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Ɍɚɛɥɢɰɚ 21 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɦɨɧɬ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɩɟɪɟɤɚɱɤɢ 

ɉɨɤɚɡɚɬɟɥɢ ɋɬ-ɬɶ, ɪɭɛ. 

1. Ɂɚɬɪɚɬɵ ɧɚ ɚɪɟɧɞɭ ɬɟɯɧɢɤɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 7581000 

2. Ɇɚɬɟɪɢɚɥɵ ɞɥɹ ɦɨɧɬɚɠɚ 1925488136 

3. ȽɋɆ 5267104 

4. Ɉɩɥɚɬɚ ɬɪɭɞɚ ɢ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ 2992680 

ɂɬɨɝɨ: 1941328920 

 

ɋɨɝɥɚɫɧɨ ɪɚɫɫɱɢɬɚɧɧɵɦ ɡɚɬɪɚɬɚɦ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɭɱɚɫɬɤɚ ɧɟɮɬɟɩɪɨɜɨ-

ɞɚɧɟɨɛɯɨɞɢɦɨ 1,94ɦɥɪɞ. ɪɭɛɥɟɣ.ɋɬɪɭɤɬɭɪɵ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 

5[ɩɪɢɥɨɠɟɧɢɟ 6]. 

 

 

Ɋɢɫɭɧɨɤ 4 – ɋɬɪɭɤɬɭɪɚ ɡɚɬɪɚɬ 

 

ɂɫɯɨɞɹ ɢɡ ɪɢɫɭɧɤɚ5 ɦɨɠɧɨ ɩɨɧɹɬɶ, ɱɬɨ ɫɚɦɨɣ ɛɨɥɶɲɨɣ ɞɨɥɟɣ ɜ ɡɚɬɪɚɬɚɯ 

(99,18%)ɹɜɥɹɟɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 

 

  

0,39%

99,18%

0,27%

0,15%

Ст̬укту̬а ̚ат̬ат
на ̬екон̭т̬укц̛ю 

ϭ. З̌т̬̌ты ̦̌ ̬̌е̦ду 
тех̛̦к̛ ̛ о̍о̬удов̛̦̌я

Ϯ. М̌те̛̬̌лы  для 
̥о̦т̙̌̌

ϯ. ГСМ

ϰ. Опл̌т̌ т̬уд̌ ̛ 
̭т̬̌ховые в̦̚о̭ы
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ɁȺɄɅɘЧȿɇɂȿ 

 

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɪɚɫɫɦɨɬɪɟɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɹ ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ 

ɧɟɮɬɟɩɪɨɜɨɞɚ «Ⱥɧɠɟɪɨ-ɋɭɞɠɟɧɫɤ – Ʉɪɚɫɧɨɹɪɫɤ» ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ 34 ɤɦ, ɤɨɬɨ-

ɪɚɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɧɨɜɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ ɞɢɚɦɟɬɪɨɦ 1020 ɦɦ. 

Ȼɵɥɢ ɞɟɬɚɥɶɧɨ ɪɚɫɫɦɨɬɪɟɧɵ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ: 

- ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ; 

- ɝɢɞɪɚɜɥɢɱɟɫɤɨɟ ɢɫɩɵɬɚɧɢɟ ɫɦɨɧɬɢɪɨɜɚɧɧɨɝɨ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɢɡɨɥɹɰɢɹ ɫɜɚɪɨɱɧɵɯ ɫɬɵɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɭɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɬɪɚɧɲɟɸ; 

- ɪɚɡɪɚɛɨɬɤɚ ɬɪɚɧɲɟɢ; 

- ɢɡɨɥɹɰɢɹ ɫɜɚɪɨɱɧɵɯ ɫɬɵɤɨɜ ɬɪɭɛɨɩɪɨɜɨɞɚ; 

- ɛɚɥɥɚɫɬɢɪɨɜɤɚ; 

- ɭɤɥɚɞɤɚ ɬɪɭɛɨɩɪɨɜɨɞɚ ɜ ɬɪɚɧɲɟɸ; 

ȼ ɪɚɫɱɟɬɧɨɣ ɱɚɫɬɢ ɛɵɥɨ ɫɞɟɥɚɧɨ ɫɥɟɞɭɸɳɟɟ:  

- ɩɨɞɨɛɪɚɧ ɨɩɬɢɦɚɥɶɧɵɣ ɬɢɩɨɪɚɡɦɟɪ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɨɝɨ Ɇɇ.  

- ɩɪɨɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɨ ɭɫɥɨɜɢɹɦ ɩɪɨɱɧɨɫɬɢ, ɞɟɮɨɪɦɚɰɢɢ ɢ ɨɛɳɟɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ (ɧɨɜɵɣ ɭɱɚɫɬɨɤ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ).  

- ɪɚɫɫɱɢɬɚɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɪɨɬɢɜ ɜɫɩɥɵɬɢɹ ɢ ɩɨɞɨɛɪɚɧɧɨ 

ɨɩɬɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɉɌȻɄ, ɢ ɲɚɝ ɢɯ ɭɫɬɚɧɨɜɤɢ. 

Ɍɚɤ ɠɟ, ɩɨɦɢɦɨ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɜ ɩɪɨɰɟɫɫɟ ɧɚɩɢɫɚɧɢɹ ȻɊ ɛɵɥɢ ɪɟ-

ɲɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

- ɨɛɟɫɩɟɱɟɧɚ ɩɪɨɦɵɲɥɟɧɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ ɩɪɨɟɤɬɚ; 

- ɫɨɫɬɚɜɥɟɧɚ ɫɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɞɚɧɧɨɝɨ ɭɱɚɫɬɤɚ. 

ɇɚ ɨɫɧɨɜɟ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɞɚɧɧɵɯ, ɫɥɟɞɭɟɬ ɡɚɤɥɸɱɢɬɶ ɨ ɬɨɦ, ɱɬɨ ɰɟɥɶ, 

ɩɨɫɬɚɜɥɟɧɧɚɹ ɜ ɞɚɧɧɨɣ ȼɄɊ ɞɨɫɬɢɝɧɭɬɚ, ɩɨɫɤɨɥɶɤɭ ɜɫɟ ɡɚɞɚɱɢ ɜɵɩɨɥɧɟɧɵ. 

ɉɪɨɜɟɞɟɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ ɩɨɡɜɨɥɹɟɬ 

ɨɛɟɫɩɟɱɢɬɶ ɧɚɞɟɠɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ ɬɪɭɛɨɩɪɨɜɨɞɚ ɢ ɩɪɨɞɥɟɜɚɟɬ ɫɪɨɤ ɟɝɨ ɫɥɭɠ-

ɛɵ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȻɊ – ɛɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ; 

ȼɂɄ – ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ; 

ȼɂɄ – ɜɢɡɭɚɥɶɧɵɣ ɢ ɢɡɦɟɪɢɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ; 

ȼɂɋ – ɜɧɭɬɪɢɬɪɭɛɧɵɣ ɢɧɫɩɟɤɰɢɨɧɧɵɣ ɫɧɚɪɹɞ; 

ȽɋɆ – ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ; 

Ⱦɗɋ – ɞɢɡɟɥɶɧɚɹ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 

ɄɉɉɋɈȾ – ɤɚɦɟɪɵ ɩɭɫɤɚ ɩɪɢёɦɚ ɫɪɟɞɫɬɜ ɨɱɢɫɬɤɢ ɢ ɞɢɚɝɧɨɫɬɢɤɢ; 

ɄɊɇɍ – Ʉɪɚɫɧɨɹɪɫɤɨɟ ɪɚɣɨɧɧɨɟ ɧɟɮɬɟɩɪɨɜɨɞɧɨɟ ɭɩɪɚɜɥɟɧɢɟ; 

Ɇɇ – ɦɚɝɢɫɬɪɚɥɶɧɵɣ ɧɟɮɬɟɩɪɨɜɨɞ; 

ɇȺ – ɧɚɩɨɥɧɢɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ; 

ɇɄ – ɧɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ; 

ɇɈȺ – ɧɚɩɨɥɧɢɬɟɥɶɧɨ-ɨɩɪɟɫɨɜɨɱɧɵɣ ɚɝɪɟɝɚɬ; 

ɇɉ – ɧɟɮɬɟɩɪɨɞɭɤɬ; 

ɈɌ – ɨɯɪɚɧɚ ɬɪɭɞɚ; 

ɉȻ – ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

ɉȻ – ɩɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ; 

ɉȾɄ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ; 

ɉȾɋ – ɩɟɪɟɞɚɬɱɢɤ ɞɥɹ ɫɤɪɟɛɤɚ; 

ɉɈɋ – ɩɪɨɟɤɬ ɨɪɝɚɧɢɡɚɰɢɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ; 

ɉɌȻɄ – ɩɨɥɢɦɟɪɤɨɧɬɟɣɧɟɪ ɬɟɤɫɬɢɥɶɧɵɣ ɛɟɫɤɚɪɤɚɫɧɵɣ; 

ɋɂɁ – ɫɪɟɞɫɬɜɚ ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ; 

ɋɄɊ – ɫɤɪɟɛɨɤ ɤɚɥɢɛɪɚɬɨɪ; 

ɋɈ – ɫɪɟɞɫɬɜɨ ɨɬɱɢɫɬɤɢ; 

ɌȻ – ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɌȻ – ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

ɍɁɄ – ɭɥɶɬɪɚɡɜɭɤɨɜɨɣ ɤɨɧɬɪɨɥɶ; 

ɑɋ – ɱɪɟɡɜɵɱɚɣɧɵɟ ɫɢɬɭɚɰɢɢ; 

ɗɏɁ – ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɚɹ ɡɚɳɢɬɚ.  
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ɋɉɂɋɈɄ ɂɋɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 

 

1 ɋɇɢɉ 23-01 – 99* ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ. ɜɜɟɞ. 01.01.2000. 

Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, Ƚɍɉ ɐɉɉ, 2003. – 78 ɫ. 

2 ȼɋɇ 004 – 88 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ. Ɍɟɯɧɨɥɨ-

ɝɢɹ ɢ ɨɪɝɚɧɢɡɚɰɢɹ. – ȼɜɟɞ. 01.04.1989. – Ɇɨɫɤɜɚ : Ɇɢɧɧɟɮɬɟɝɚɡɫɬɪɨɣ,1989. – 93 

ɫ. 

3 ɋɇɢɉ 3.02.01 – 87 Ɂɟɦɥɹɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ. 

ȼɡɚɦɟɧ ɋɇɢɉ 3.02.01 – 83*, ɋɇɢɉ III-8 – 76 ɢ ɋɇ 536 – 81; ɞɚɬɚ ɜɜɟɞ. 

01.07.1988.Ɇ.: ɈȺɈ ɐɉɉ, 1990. – 140 ɫ. 

4 ɋɉ 36.13330.2010 Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ȼɜɟɞ 01.07.2013 ɜɡɚ-

ɦɟɧ ɋɇɢɉ 2.05.06 – 85* (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2). – Ɇɨɫɤɜɚ : Ƚɨɫɫɬɪɨɣ ɎȺɍ 

«Ɏɋɐ», 2013. – 97 ɫ. 

5 ɊȾ-24.040.00-ɄɌɇ-062 – 14 Ɇɚɝɢɫɬɪɚɥɶɧɵɣ ɬɪɭɛɨɩɪɨɜɨɞɧɵɣ ɬɪɚɧɫɩɨɪɬ 

ɧɟɮɬɢ ɢ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ. Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɧɟɮɬɟɩɪɨɜɨɞɵ. ɇɨɪɦɵ ɩɪɨɟɤɬɢɪɨɜɚ-

ɧɢɹ.– ȼɜɟɞ. 01.07.2014. – Ɇɨɫɤɜɚ :ɈȺɈ «ȺɄ «Ɍɪɚɧɫɧɟɮɬɶ», 2014. – 162 c. 

6 ȽɈɋɌ Ɋ 54984 – 2012. Ɉɫɜɟɳɟɧɢɟ ɧɚɪɭɠɧɨɟ ɨɛɴɟɤɬɨɜ ɀȾ ɬɪɚɧɫɩɨɪɬɚ. 

ɇɨɪɦɵ ɢ ɦɟɬɨɞɵ ɤɨɧɬɪɨɥɹ. – ȼɜɟɞ. 13.09.2012.– Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 

2013. – 19 ɫ. 

7 ɊȾ 39-00147105-015 – 98 ɉɪɚɜɢɥɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɦɚɝɢɫɬɪɚɥɶɧɵɯ 

ɧɟɮɬɟɩɪɨɜɨɞɨɜ. ȼɜɟɞ. 01.09.1998. – ɍɮɚ : ɈȺɈ «ȺɄ «ɌɊȺɇɋɇȿɎɌɖ», 1992. 

8 ɋɉ 86.13330.2014 Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ (ɩɟɪɟɫɦɨɬɪ ɚɤɬɭɚɥɢɡɢ-

ɪɨɜɚɧɧɨɝɨ ɋɇɢɉ III-42 – 80* «Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ» 

(ɋɉ 86.13330.2012)). – ȼɜɟɞ. 01.06.2014. – Ɇɨɫɤɜɚ : Ɇɢɧɫɬɪɨɣ Ɋɨɫɫɢɢ, 2014. – 

182 ɫ. 

9 ɊȾ-08.00-60.30.00-ɄɌɇ-050-1 – 05 ɋɜɚɪɤɚ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɤɚɩɢ-

ɬɚɥɶɧɨɦ ɪɟɦɨɧɬɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ, 1992 ɝ; ɞɚɬɚ ɜɜɟɞ. 01.01.2006. 

10 ɊȾ 39-00147105-015 – 98 ɉɪɚɜɢɥɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɦɚɝɢɫɬɪɚɥɶ-

ɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. – ȼɡɚɦɟɧ «ɉɪɚɜɢɥ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɩɨɞɡɟɦɧɵɯ ɬɪɭ-
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ɛɨɩɪɨɜɨɞɨɜ», 1992 ɝ. ; ɜɜɟɞ. 01.09.1998. – Ɇɨɫɤɜɚ : ɂɧɫɬɢɬɭɬ ɩɪɨɛɥɟɦ ɬɪɚɧɫɩɨɪ-

ɬɚ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ (ɂɉɌɗɊ), 1998. – 197 ɫ. 

11 ȽɈɋɌ 31448 – 2012 Ɍɪɭɛɵ ɫɬɚɥɶɧɵɟ ɫ ɡɚɳɢɬɧɵɦɢ ɧɚɪɭɠɧɵɦɢ ɩɨɤɪɵ-

ɬɢɹɦɢ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ.– ȼɜɟɞ. 

01.01.2014.– Ɇɨɫɤɜɚ : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 19 ɫ. 

12 ɊȾ 08.00-60.30.00-ɄɌɇ-046-1 – 05 ɇɟɪɚɡɪɭɲɚɸɳɢɣ ɤɨɧɬɪɨɥɶ ɫɜɚɪɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɪɟɦɨɧɬɟ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɧɟɮɬɟɩɪɨɜɨɞɨɜ. ɜɜɟɞ. 

08.01.2005.Ɇ.: ɈȺɈ «ȺɄ «ɌɊȺɇɋɇȿɎɌɖ», 2005. – 79ɫ.  

13 ȼɋɇ 008 – 88 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨ-

ɩɪɨɜɨɞɨɜ. ɉɪɨɬɢɜɨɤɨɪɪɨɡɢɨɧɧɚɹ ɢ ɬɟɩɥɨɜɚɹ ɢɡɨɥɹɰɢɹ. ȼɜɟɞ. ɜɩɟɪɜɵɟ; ɞɚɬɚ 

ɜɜɟɞ. 01.01.1989 ɝ. 

14 ɉɚɬ. № 101691 Ɋɨɫɫɢɣɫɤɚɹ Ɏɟɞɟɪɚɰɢɹ, ɆɉɄ B65D 30/10. ɉɨɥɢɦɟɪɤɨɧ-

ɬɟɣɧɟɪ ɬɟɤɫɬɢɥɶɧɵɣ ɛɟɫɤɚɪɤɚɫɧɵɣ «ɉɌȻɄ» ɞɥɹ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɬɪɭɛɨɩɪɨɜɨɞɚ 

ɞɢɚɦɟɬɪɨɦ ɛɨɥɟɟ 500ɦɦ / ɋ. ȼ. Ɉɯɨɬɧɢɤɨɜ; ɡɚɹɜɢɬɟɥɶ ɢ ɩɚɬɟɧɬɨɨɛɥɞɚɬɟɥɶ– № 

2010140120/12 ; ɡɚɹɜɥ. 30.09.2010 ; ɨɩɭɛɥ. 27.01.2011, Ȼɸɥ. № 25. – 10 ɫ. 

15 ɋɪɟɞɫɬɜɚ ɛɚɥɥɚɫɬɢɪɨɜɤɢ ɢ ɡɚɤɪɟɩɥɟɧɢɹ ɬɪɭɛɨɩɪɨɜɨɞɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ 

ɪɟɫɭɪɫ] : Ɍɍ 4834-004-89632342 – 2010 // ȺɈ «Ƚɚɡɩɪɨɦ ɋɬɪɨɣɌɗɄ ɋɚɥɚɜɚɬ»». – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.gazpromss.ru/production/ballast_unit/15/. 

17 ȼɋɇ 011 – 88 ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɢ ɩɪɨɦɵɫɥɨɜɵɯ ɬɪɭɛɨ-

ɩɪɨɜɨɞɨɜ. Ɉɱɢɫɬɤɚ ɩɨɥɨɫɬɢ ɢ ɢɫɩɵɬɚɧɢɟ. ȼɡɚɦɟɧ ȼɋɇ 157-83; ɞɚɬɚ ɜɜɟɞ. 

01.02.1989. Ɇ.: Ɇɢɧɧɟɮɬɟɝɚɡɫɬɪɨɣ, 1990. – 112ɫ. 

18 ɈɊ-19.000.00-ɄɌɇ-009 – 10 Ɋɟɝɥɚɦɟɧɬ ɩɨ ɨɱɢɫɬɤɟ ɢ ɢɫɩɵɬɚɧɢɸ ɧɟɮɬɟ-

ɩɪɨɜɨɞɨɜ ɧɚ ɩɪɨɱɧɨɫɬɶ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɩɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨ-

ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ. ȼɜɟɞ. 31.08.2010. 

19 Ɋ 51-31323949-58 – 2000 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɢɦɟɧɟɧɢɸ ɫɬɚɥɶɧɵɯ ɬɪɭɛ ɜ 

ɝɚɡɨɜɨɣ ɢ ɧɟɮɬɹɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ȼɜɟɞ. 01.01.2001.– Ɇɨɫɤɜɚ : ɈȺɈ «Ƚɚɡ-

ɩɪɨɦ», 2000. – 131 ɫ. 

20 ɋɨɤɨɥɶɧɢɤɨɜ, Ⱥ. ɇ. ɋɨɨɪɭɠɟɧɢɟ ɢ ɪɟɦɨɧɬ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ : ɭɱɟɛɧɨ-

ɦɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ ɤ ɤɭɪɫɨɜɨɦɭ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ / Ⱥ. ɇ. ɋɨɤɨɥɶɧɢɤɨɜ. – 

Ʉɪɚɫɧɨɹɪɫɤ : ɋɎɍ, 2017. – 40 ɫ. 

http://www.gazpromss.ru/production/ballast_unit/15/
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21 Ʉɥɚɫɫ ɩɪɨɱɧɨɫɬɢ ɫɬɚɥɢ. Ɍɪɭɛɵ ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨ- ɢ ɧɟɮɬɟɩɪɨɜɨ-

ɞɨɜ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Ʉɥɚɫɫɵ ɩɪɨɱɧɨɫɬɢ ɢ ɫɢɫɬɟɦɚ ɢɯ ɨɛɨɡɧɚɱɟɧɢɹ. Ʉɥɚɫɫ 

ɩɪɨɱɧɨɫɬɢ ɫɬɚɥɢ// Ɍɟɯɦɚɲɯɨɥɞɢɧɝ. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: https://pellete.ru/stal/klass-

prochnosti-stali.html. 

22 ȽɈɋɌ 12.0.003 – 2015 ɋɋȻɌ. Ɉɩɚɫɧɵɟ ɢ ɜɪɟɞɧɵɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ 

ɮɚɤɬɨɪɵ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ. ɜɜɟɞ. 01.03.2017.Ɇ.:ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2019. – 9 ɫ. 

23 Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ : ɭɱɟɛ.-ɦɟɬɨɞ. ɩɨɫɨɛɢɟ ɞɥɹ ɜɵɩɨɥɧɟ-

ɧɢɹ ɪɚɡɞɟɥɚ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚ-

ɛɨɬɵ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] / ɫɨɫɬ. : ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ, Ⱥ. ɇ. Ɇɢɧɤɢɧ. – ɗɥɟɤ-

ɬɪɨɧ.ɞɚɧ. – Ʉɪɚɫɧɨɹɪɫɤ :ɋɢɛ. ɮɟɞɟɪ. ɭɧ-ɬ, 2016. 

24 ȽɈɋɌ 12.1.005 – 88. ɋɋȻɌ. Ɉɛɳɢɟ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚ-

ɧɢɹ ɤ ɜɨɡɞɭɯɭ ɪɚɛɨɱɟɣ ɡɨɧɵ. ɜɜɟɞ. 01.01.1989.Ɇ.:ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2008. – 78 ɫ. 

25 ɋɚɧɉɢɇ 2.2.3.1384 – 03 Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ 

ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. ɜɜɟɞ. 30.06.2003. Ɇ.: 

ɋɬɪɨɣɢɡɞɚɬ, 2006. – 109 ɫ. 

26 ȽɈɋɌ 12.1.046 – 2014 ɋɋȻɌ. ɋɬɪɨɢɬɟɥɶɫɬɜɨ. ɇɨɪɦɵ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢ-

ɬɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ. – ȼɡɚɦɟɧ ȽɈɋɌ 12.1.046 – 85 ; ɜɜɟɞ. 01.07.2015. –Ɇɨɫɤɜɚ : 

ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2015. – 23 ɫ. 

27 ɋɇɢɉ 3.02.01 – 87 Ɂɟɦɥɹɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɨɫɧɨɜɚɧɢɹ ɢ ɮɭɧɞɚɦɟɧɬɵ. 

ɜɜɟɞ. 01.07.1988.Ɇ.: ɈȺɈ ɐɉɉ, 1990. – 140ɫ. 

28 ɉɪɚɜɢɥɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɧɟɮɬɹɧɨɣ ɢ ɝɚɡɨɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɜɜɟɞ. 

12.03.2013. Ɇ.: ɈȺɈ ɐɉɉ, 2013. – 134ɫ. 

29 ɋɇɢɉ III-42 – 80* Ɇɚɝɢɫɬɪɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ. ɜɜɟɞ. 01.01.1981. Ɇ.: 

Ƚɍɉɐ ɉɉ, 1997. – 127ɫ. 

30 ɋɇɢɉ 23-05 – 95* ȿɫɬɟɫɬɜɟɧɧɨɟ ɢ ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ. ɜɜɟɞ. 

01.01.1996. Ɇ.: Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ , Ƚɍɉ ɐɉɉ, 2010. – 76ɫ. 

31 ȽɈɋɌ Ɋ 51330.11 – 99 ɗɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɜɡɪɵɜɨɡɚɳɢɳɟɧɧɨɟ. 

ɑɚɫɬɶ 12. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɫɦɟɫɟɣ ɝɚɡɨɜ ɢ ɩɚɪɨɜ ɫ ɜɨɡɞɭɯɨɦ ɩɨ ɛɟɡɨɩɚɫɧɵɦ ɷɤɫ-

ɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɦɚɤɫɢɦɚɥɶɧɵɦ ɡɚɡɨɪɚɦ ɢ ɦɢɧɢɦɚɥɶɧɵɦ ɜɨɫɩɥɚɦɟɧɹɸɳɢɦ ɬɨ-

ɤɚɦ. ȼɜɟɞ. 01.01.2001. Ɇ. : ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2000. – 191ɫ. 

https://pellete.ru/stal/klass-prochnosti-stali.html
https://pellete.ru/stal/klass-prochnosti-stali.html
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32 ȼɋɇ 31 – 81 ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɜ 

ɨɯɪɚɧɧɵɯ ɡɨɧɚɯ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɬɪɭɛɨɩɪɨɜɨɞɨɜ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɧɟɮɬɹɧɨɣ ɩɪɨ-

ɦɵɲɥɟɧɧɨɫɬɢ. ȼɜɟɞ. 01.11.1981. Ɇ.: ɐȻɇɌɂ, 1983. – 63ɫ. 

33 Ɍɪɭɛɚ ɦɚɝɢɫɬɪɚɥɶɧɚɹ ɫɜɚɪɧɚɹ Ø1020ɯ13 ɦɦ ȽɈɋɌ 31447-2012 ɫɬɚɥɶ 

09Ƚ2ɎȻ (Ʉ56) ɞɥɹ ɦɚɝɢɫɬɪɚɥɶɧɵɯ ɝɚɡɨɩɪɨɜɨɞɨɜ, ɧɟɮɬɟɩɪɨɜɨɞɨɜ ɢ ɧɟɮɬɟɩɪɨ-

ɞɭɤɬɨɩɪɨɜɨɞɨɜ[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ȿɞɢɧɚɹ ɬɪɭɛɧɚɹ ɤɨɦɩɚɧɢɹ. – Ɋɟɠɢɦ ɞɨ-

ɫɬɭɩɚ:https://pipe-etk.ru/product/truba-magistralnaya-svarnaya-1020kh13-mm/. 

34 ɗɥɟɤɬɪɨɞɵ ɉɗ LB-52U ɭɩɚɤɨɜɤɚ 5ɤɝ 3ɦɦ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɉɭɥɶɫ 

ɰɟɧ: – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: 

https://krasnoyarsk.pulscen.ru/products/elektrody_pe_lb_52u_upakovka_5kg_3mm_

160675973. 

35 ɗɥɟɤɬɪɨɞɵ ɈɄ-48.04 Ø 4 [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] ɉɭɥɶɫ ɰɟɧ: – Ɋɟɠɢɦ 

ɞɨɫɬɭɩɚ:https://ekb.pulscen.ru/products/elektrody_ok_48_04_f_4_21767107. 

36 ɉɨɥɢɦɟɪɤɨɧɬɟɣɧɟɪ ɬɟɤɫɬɢɥɶɧɵɣ ɉɌȻɄ-Ƚɋ Ɍɍ 4834-021-89632342-

2013[ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : Allbiz. – Ɋɟɠɢɦ ɞɨɫɬɭ-

ɩɚ:https://ru.all.biz/polimerkontejner-tekstilnyj-ptbk-gs-tu-4834-021-g6094784. 

37 Ⱦɢɡɟɥɶɧɨɟ ɬɨɩɥɢɜɨ (Ⱥɱɢɧɫɤɢɣ ɇɉɁ) ȿȼɊɈ 5 ɜ Ʉɪɚɫɧɨɹɪɫɤɟ [ɗɥɟɤ-

ɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ȼɟɫɶ ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ. – Ɋɟɠɢɦ ɞɨɫɬɭ-

ɩɚ:http://krasnoyarsk.all-gorod.ru/product/6685693-dizelnoe-toplivo-achinskiy-npz-

evro-5. 

38 Ɇɨɬɨɪɧɨɟ ɦɚɫɥɨ ɩɪɟɦɢɭɦ ɤɥɚɫɫɚ STRUB Partsynt HC UltraLow SAPS 

SAE 10W40 ɜ Ʉɪɚɫɧɨɹɪɫɤɟ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ȼɟɫɶ ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤ. – 

Ɋɟɠɢɦ ɞɨɫɬɭɩɚ:http://krasnoyarsk.all-gorod.ru/product/4221974-motornoe-maslo-

premium-klassa-strub-partsynt-hc-ul. 

 

https://pipe-etk.ru/product/truba-magistralnaya-svarnaya-1020kh13-mm/
https://krasnoyarsk.pulscen.ru/products/elektrody_pe_lb_52u_upakovka_5kg_3mm_160675973
https://krasnoyarsk.pulscen.ru/products/elektrody_pe_lb_52u_upakovka_5kg_3mm_160675973
https://ekb.pulscen.ru/products/elektrody_ok_48_04_f_4_21767107
https://ru.all.biz/polimerkontejner-tekstilnyj-ptbk-gs-tu-4834-021-g6094784
http://krasnoyarsk.all-gorod.ru/product/6685693-dizelnoe-toplivo-achinskiy-npz-evro-5
http://krasnoyarsk.all-gorod.ru/product/6685693-dizelnoe-toplivo-achinskiy-npz-evro-5
http://krasnoyarsk.all-gorod.ru/product/4221974-motornoe-maslo-premium-klassa-strub-partsynt-hc-ul
http://krasnoyarsk.all-gorod.ru/product/4221974-motornoe-maslo-premium-klassa-strub-partsynt-hc-ul


Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 

ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 

ɂɧɫɬɢɬɭɬ ɧɟɮɬɢ ɢ ɝɚɡɚ 

Ʉɚɮɟɞɪɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɚɡɨɧɟɮɬɟɩɪɨɜɨɞɨɜ 

 

ɍɌȼȿɊɀȾȺɘ 

Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ  

__________/ Ⱥ.ɇ. ɋɨɤɨɥɶɧɢɤɨɜ 

«23» ɢɸɧɹ 2020 ɝ. 

 

 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻОɌȺ 

 

23.03.03 – ɗɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɩɨɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ 

 

Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ 

 

 

 

 

 

Ɋɭɤɨɜɨɞɢɬɟɥɶ  ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ Ⱥ. ɇ. ɋɨɤɨɥɶɧɢɤɨɜ 

 

ȼɵɩɭɫɤɧɢɤ                                      Ⱥ. ȼ. ɓɟɪɛɢɧɚ 

  

 

  

Ʉɪɚɫɧɨɹɪɫɤ 2020  
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɩɨ ɬɟɦɟ: «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ» 

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ 

ɪɚɡɞɟɥɚɦ: 

 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɂ. ȼ. ɒɚɞɪɢɧɚ 

 

Ȼɟɡɨɩɚɫɧɨɫɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ȿ. ȼ. Ɇɭɫɢɹɱɟɧɤɨ 

 

ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ Ɉ. ɇ. ɉɟɬɪɨɜ 
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ɊЕФЕɊȺɌ 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɫɬɭɞɟɧɬɚ Ⱥ. ȼ. ɓɟɪɛɢɧɚ ɧɚ ɬɟɦɭ «Ɋɟɤɨɧɫɬɪɭɤɰɢɹ 

ɭɱɚɫɬɤɚ ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ» ɫɨɫɬɨɢɬ ɢɡ 85 ɫɬɪɚɧɢɰ ɪɚɫɱɟɬɧɨ-

ɩɨɹɫɧɢɬɟɥɶɧɨɣ ɡɚɩɢɫɤɢ, 38 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 6 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ 

ɦɚɬɟɪɢɚɥɚ. 

ɏȺɊȺɄɌȿɊɂɋɌɂɄȺ ɊȺɃɈɇȺ ɋɌɊɈɂɌȿɅɖɋɌȼȺ, 

ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ, ɊȺɋɑȿɌɇȺə ɑȺɋɌɖ, ȻȿɁɈɉȺɋɇɈɋɌɖ ɂ 

ɗɄɈɅɈȽɂɑɇɈɋɌɖ, ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ. 

Ɋɚɛɨɬɚ ɫɨɫɬɨɢɬ ɜ ɪɚɡɪɚɛɨɬɤɟ ɩɥɚɧɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɦɚɝɢɫɬɪɚɥɶɧɨɝɨ ɧɟɮɬɟɩɪɨɜɨɞɚ Ⱥɧɞɠɟɪɨ-ɋɭɧɞɠɟɪɫɤ – Ʉɪɚɫɧɨɹɪɫɤ. 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɱɚɫɬɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɞɟɪɠɢɬ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɫɜɟɞɟɧɢɹ ɨ ɬɪɭɛɨɩɪɨɜɨɞɟ, ɚ ɬɚɤɠɟ ɩɥɚɧ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɟɝɨ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

ȼ ɪɚɡɞɟɥɟ «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɢ ɷɤɨɥɨɝɢɱɧɨɫɬɶ» ɩɪɢɜɟɞɟɧ ɚɧɚɥɢɡ ɜɪɟɞɧɵɯ ɢ 

ɨɩɚɫɧɵɯ ɮɚɤɬɨɪɨɜ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɭɱɚɫɬɧɢɤɨɜ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ, ɚ ɬɚɤɠɟ 

ɭɤɚɡɚɧɵ ɦɟɬɨɞɵ ɢ ɫɪɟɞɫɬɜɚ ɡɚɳɢɬɵ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɨɩɚɫɧɨɫɬɟɣ. 

ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɧɚ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ. 

 


