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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ–1» ɫɨɞɟɪɠɢɬ 57 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 

ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɈɋɇɈȼɇɈɃ ɄɈɇȾȿɇɋȺɌ, 

ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɉɅȺɋɌɂɇɑȺɌɕɃ 

ɌȿɉɅɈɈȻɆȿɇɇɂɄ, ȽɅɍȻɈɄȺə ɍɌɂɅɂɁȺɐɂə. 

Ɉɛɴɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ – Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ-1. 

ɐɟɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ: 

– ɭɦɟɧɶɲɟɧɢɟ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ; 

– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ, ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ ɉ–67 

ɭɫɬɚɧɨɜɥɟɧ ɭɬɢɥɢɡɚɬɨɪ. 

ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ. 

ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɵɫɨɤɨɣ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɜɫɟ ɛɨɥɶɲɟɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɋɬɚɜɢɬɫɹ ɜɨɩɪɨɫ ɨ ɪɚɡɪɚɛɨɬɤɟ ɢ 

ɜɧɟɞɪɟɧɢɢ ɧɨɜɵɯ ɬɟɯɧɨɥɨɝɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɬ ɭɜɟɥɢɱɢɬɶ ɞɨɥɸ 

ɪɚɰɢɨɧɚɥɶɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɛɨɝɚɬɫɬɜ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫ 

ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ ɩɪɨɛɥɟɦɚɦɢ, ɪɟɲɚɸɬɫɹ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɜɨɩɪɨɫɵ, 

ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɪɟɲɟɧɢɟ ɬɚɤɨɣ ɡɚɞɚɱɢ, ɤɚɤ ɭɦɟɧɶɲɟɧɢɟ ɡɚɬɪɚɬ ɧɚ 

ɷɤɫɩɥɭɚɬɚɰɢɸ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ, ɧɚ ɭɦɟɧɶɲɟɧɢɟ 

ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ. 

Ɍɚɤ ɠɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɦɟɬɨɞɵ ɩɨɡɜɨɥɹɬ ɭɜɟɥɢɱɢɬɶ ɄɉȾ ɤɨɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɢ ɄɉȾ ɰɢɤɥɚ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɜɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ɝɥɭɛɨɤɨɣ 

ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɨɬɵ ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 

ȻȽɊɗɋ-1, ɩɨɡɜɨɥɹɸɳɚɹ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɢ ɭɜɟɥɢɱɢɬɶ ɄɉȾ ɤɨɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ. 
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1  Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ 

1.1  Ʉɪɚɬɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵɄ-800-240-5 

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ, ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɹɬɚ ɨɞɧɨɜɚɥɶɧɚɹ 

ɩɹɬɢɰɢɥɢɧɞɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ Ʉ-800-240-5 (ɪɢɫɭɧɨɤ 1.1). 

 

Ɋɢɫɭɧɨɤ 1.1 – Ɍɭɪɛɢɧɚ Ʉ-800-240-5 

ɇɚɱɚɥɶɧɵɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ: Ɋ0 = 23,54 Ɇɉɚ, t0 = 540 ºɋ, ɩɪɨɦɩɟɪɟɝɪɟɜ 

ɩɚɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ Ɋɩɩ = 3,41 Ɇɉɚ ɞɨ tɩɩ = 540 ºɋ. Ɋɚɫɱɟɬɧɚɹ ɜɟɥɢɱɢɧɚ 

ɤɨɧɟɱɧɨɝɨ ɞɚɜɥɟɧɢɹ Ɋɤ = 0,00343 Ɇɉɚ ɩɪɢ t1ɜ = 12 ºɋ. ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ 

ɬɭɪɛɢɧɵ n = 50 Ƚɰ. Ɍɭɪɛɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɰɢɥɢɧɞɪɨɜ: ɐȼȾ, ɜɵɩɨɥɧɟɧɧɵɣ 

ɩɨ ɩɟɬɥɟɜɨɣ ɫɯɟɦɟ; ɐɋȾ ɞɜɭɯɩɨɬɨɱɧɵɣ; ɢ ɬɪɟɯ ɞɜɭɯɩɨɬɨɱɧɵɯ ɐɇȾ. 

ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɨɩɥɨɜɨɟ. ɋɜɟɠɢɣ ɩɚɪ ɩɨɞɚɟɬɫɹ ɤ ɱɟɬɵɪɟɦ ɩɚɪɚɥɥɟɥɶɧɨ 

ɜɤɥɸɱɟɧɧɵɦ ɫɬɨɩɨɪɧɵɦ ɤɥɚɩɚɧɚɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɩɨ ɞɜɚ ɫ ɤɚɠɞɨɣ ɫɬɨɪɨɧɵ. 

Ʉ ɤɨɪɨɛɤɚɦ ɫɬɨɩɨɪɧɨɝɨ ɤɥɚɩɚɧɚ ɩɪɢɜɚɪɟɧɵ ɩɨ ɞɜɟ ɤɨɪɨɛɤɢ ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɥɚɩɚɧɨɜ. 

Ɉɬ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɩɨ ɜɨɫɶɦɢ ɬɪɭɛɚɦ ɩɚɪ ɧɚɩɪɚɜɥɹɟɬɫɹ ɤ 

ɱɟɬɵɪɟɦ ɩɚɪɨɜɩɭɫɤɧɵɦ ɩɚɬɪɭɛɤɚɦ, ɩɪɢɜɚɪɟɧɧɵɦ ɤ ɧɚɪɭɠɧɨɦɭ ɤɨɪɩɭɫɭ ɐȼȾ 

ɢ ɢɦɟɸɳɢɦ ɩɨɞɜɢɠɧɨɟ ɫɨɟɞɢɧɟɧɢɟ ɫ ɫɨɩɥɨɜɵɦɢ ɤɚɦɟɪɚɦɢ, ɜɜɚɪɟɧɧɵɦɢ ɜɨ 

ɜɧɭɬɪɟɧɧɢɣ ɤɨɪɩɭɫ ɐȼȾ. 

Ɋɨɬɨɪɵ ɜɵɫɨɤɨɝɨ ɢ ɫɪɟɞɧɟɝɨ ɞɚɜɥɟɧɢɹ ɬɭɪɛɢɧɵ ɩɨɥɧɨɫɬɶɸ 

ɰɟɥɶɧɨɤɨɜɚɧɵɟ; ɪɨɬɨɪɵ ɐɇȾ – ɫ ɧɚɫɚɞɧɵɦɢ ɞɢɫɤɚɦɢ. ȼɫɟ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ 

ɦɭɮɬɵ ɦɟɠɞɭ ɪɨɬɨɪɚɦɢ ɜɵɩɨɥɧɟɧɵ ɠɟɫɬɤɢɦɢ. ɍɩɨɪɧɵɣ ɩɨɞɲɢɩɧɢɤ 
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ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɦɟɠɞɭ ɐȼȾ ɐɋȾ. ɋɢɫɬɟɦɚ ɤɨɪɩɭɫɨɜ ɬɭɪɛɢɧɵ ɢɦɟɟɬ ɬɪɢ 

ɦɟɪɬɜɵɟ ɬɨɱɤɢ: ɞɥɹ ɐȼȾ, ɐɋȾ ɢ ɩɟɪɜɨɝɨ ɐɇȾ ɨɧɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɢɯ ɩɟɪɟɞɧɢɯ 

ɮɭɧɞɚɦɟɧɬɧɵɯ ɪɚɦɚɯ. ȼ ɬɭɪɛɢɧɟ ɩɪɢɦɟɧɟɧɵ ɫɟɝɦɟɧɬɧɵɟ ɨɩɨɪɧɵɟ 

ɩɨɞɲɢɩɧɢɤɢ. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 1.1 [1]. 

Ɍɚɛɥɢɰɚ 1.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 800 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ, °ɋ 540 
Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ 
ɤɥɚɩɚɧɚɦɢ, Ɇɉɚ 23,5 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɐȼȾ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, 
Ɇɉɚ 3,77 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɜɵɯɥɨɩɟ ɢɡ ɐȼȾ, Ɇɉɚ 3,85 
Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɧɚ ɜɵɯɥɨɩɟ ɢɡ ɐȼȾ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɦɨɳɧɨɫɬɢ, °ɋ 

289 

Ⱥɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɐɋȾ, 
Ɇɉɚ 3,41 

Ɇɚɤɫɢɦɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ 
ɐɋȾ, Ɇɉɚ 3,66 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɚɪɚ ɩɟɪɟɞ ɫɬɨɩɨɪɧɵɦɢ ɤɥɚɩɚɧɚɦɢ ɐɋȾ,°ɋ 540 
Ɋɚɫɱɟɬɧɨɟ ɚɛɫɨɥɸɬɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɬɭɪɛɢɧɵ, Ɇɉɚ 
ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɤɨɧɞɟɧɫɚɬɨɪ 
12°ɋ 

0,00336 

Ʉɨɥɢɱɟɫɬɜɨ ɧɟɪɟɝɭɥɢɪɭɟɦɵɯ ɨɬɛɨɪɨɜ, ɲɬ. 8 
ɉɚɪɨɪɚɫɩɪɟɞɟɥɟɧɢɟ ɋɨɩɥɨɜɨɟ 
Ʉɨɥɢɱɟɫɬɜɨ ɛɥɨɤɨɜ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɲɬ. 2 
ɑɢɫɥɨ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɐȼȾ, ɲɬ. 2*2 
ɑɢɫɥɨ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɐɋȾ, ɲɬ. 4 
ɑɢɫɥɨ ɰɢɥɢɧɞɪɨɜ, ɲɬ. 5 
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1.2  Ʉɪɚɬɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 

ɉɪɹɦɨɬɨɱɧɵɣ ɨɞɧɨɤɨɪɩɭɫɧɵɣ ɤɨɬɟɥ ɉɩ-2650/255 (ɉ-67) (ɪɢɫɭɧɨɤ 1.2) 

ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɪɚɛɨɬɵ ɜ ɛɥɨɤɟ 800 Ɇȼɬ ɫ ɨɞɧɨɜɚɥɶɧɨɣ ɬɭɪɛɢɧɨɣ Ʉ-800-

240-5 ɢ ɪɚɫɫɱɢɬɚɧ ɧɚ ɫɠɢɝɚɧɢɟ ɛɭɪɵɯ ɭɝɥɟɣ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ. 

 

Ɋɢɫɭɧɨɤ 1.2 – ɉɨɩɟɪɟɱɧɵɣ ɪɚɡɪɟɡ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉɩ-2650/255 (ɉ-67) 

Ɂɚɜɨɞ-ɢɡɝɨɬɨɜɢɬɟɥɶ − ɉɨɞɨɥɶɫɤɢɣ ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɵɣ ɡɚɜɨɞ ɢɦ. 

Ɉɪɞɠɨɧɢɤɢɞɡɟ. 

Ɉɫɧɨɜɧɵɟ ɪɚɫɱёɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɢ 

ɝɚɪɚɧɬɢɣɧɨɦ ɬɨɩɥɢɜɟ (Ȼɟɪɟɡɨɜɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ    =15660 ɤȾɠ/ɤɝ (3740 
ɤɤɚɥ/ɤɝ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.2: 
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Ɍɚɛɥɢɰɚ 1.2 – Ɉɫɧɨɜɧɵɟ ɪɚɫɱёɬɧɵɟ ɩɚɪɚɦɟɬɪɵ ɤɨɬɥɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ȼɟɥɢɱɢɧɚ 

ɉɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɤɝ/ɫ (ɬ/ɱ) 736,1 (2650) 
Ⱦɚɜɥɟɧɢɟ ɫɜɟɠɟɝɨ ɩɚɪɚ, Ɇɉɚ (ɤɝc/ɫɦ2) 25 (255) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɫɜɟɠɟɝɨ ɩɚɪɚ, °ɋ 545 
Ɋɚɫɯɨɞ ɩɚɪɚ ɱɟɪɟɡ ɜɬɨɪɢɱɧɵɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɶ, ɤɝ/ɫ 
(ɬ/ɱ) 607,2 (2186) 

Ⱦɚɜɥɟɧɢɟ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, Ɇɉɚ (ɤɝc/ɫɦ2) 3,6 (36,8) 
Ɍɟɦɩɟɪɚɬɭɪɚ ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɚ, °ɋ 545 
Ɍɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ, °ɋ 177,7 
Ɍɟɦɩɟɪɚɬɭɪɚ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ, °ɋ 335 
ɄɉȾ ɤɨɬɥɚ (ɛɪɭɬɬɨ), % 90,55 

 

Ʉɨɬɟɥɶɧɵɣ ɚɝɪɟɝɚɬ ɉ-67 ɨɞɧɨɤɨɪɩɭɫɧɵɣ, ɜɵɩɨɥɧɟɧ ɩɨ Ɍ-ɨɛɪɚɡɧɨɣ 

ɤɨɦɩɨɧɨɜɤɟ ɝɚɡɨɯɨɞɨɜ ɢ ɫɨɫɬɨɢɬ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɞɜɭɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 

ɝɚɡɨɯɨɞɨɜ ɢ ɞɜɭɯ ɤɨɧɜɟɤɬɢɜɧɵɯ ɲɚɯɬ. 

Ɍɨɩɨɱɧɚɹ ɤɚɦɟɪɚ ɢɦɟɟɬ ɩɪɢɡɦɚɬɢɱɟɫɤɭɸ ɮɨɪɦɭ ɫ ɪɚɡɦɟɪɨɦ ɩɨ ɨɫɹɦ 

ɬɪɭɛ ɜ ɩɥɚɧɟ 23080ɯ23080 ɦɦ ɢ ɨɬɦɟɬɤɨɣ ɩɨ ɨɫɹɦ ɬɪɭɛ ɩɨɬɨɥɤɚ 90100 ɦɦ. 

ȼɫɟ ɫɬɟɧɵ ɬɨɩɤɢ, ɫɨɟɞɢɧɢɬɟɥɶɧɵɯ ɝɚɡɨɯɨɞɨɜ ɢ ɤɨɧɜɟɤɬɢɜɧɵɯ ɲɚɯɬ 

ɷɤɪɚɧɢɪɨɜɚɧɵ ɝɚɡɨɩɥɨɬɧɵɦɢ ɩɚɧɟɥɹɦɢ. 

ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ ɪɚɫɩɨɥɨɠɟɧɵ 32 ɳɟɥɟɜɵɟ ɝɨɪɟɥɤɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ 4 ɹɪɭɫɚ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ ɜɢɯɪɟɜɨɝɨ ɮɚɤɟɥɚ ɝɨɪɟɧɢɹ ɬɨɩɥɢɜɚ 

ɝɨɪɟɥɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɤ ɭɫɥɨɜɧɨɣ ɨɤɪɭɠɧɨɫɬɢ ɜ ɰɟɧɬɪɟ ɬɨɩɤɢ 

ɞɢɚɦɟɬɪɨɦ 2,3 ɦ. Ⱦɥɹ ɪɚɫɬɨɩɤɢ ɤɨɬɥɚ ɫɥɭɠɚɬ ɦɚɡɭɬɧɵɟ ɮɨɪɫɭɧɤɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɧɭɥɟɜɨɦ, ɩɟɪɜɨɦ ɢ ɬɪɟɬɶɟɦ ɹɪɭɫɚɯ ɝɨɪɟɥɨɤ ɤɨɬɥɚ ɛɥɨɤɚ № 

1 ɢ ɧɚ ɩɟɪɜɨɦ, ɬɪɟɬɶɟɦ ɢ ɱɟɬɜɟɪɬɨɦ ɹɪɭɫɚɯ ɝɨɪɟɥɨɤ ɤɨɬɥɚ ɛɥɨɤɚ № 2. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɲɥɚɤɨɜɚɧɢɹ ɫɬɟɧ ɬɨɩɤɢ ɜ ɤɨɬɥɟ ɩɪɢɧɹɬɨ 

"ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɟ" ɝɨɪɟɧɢɟ ɬɨɩɥɢɜɚ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɹɞɪɚ 

ɮɚɤɟɥɚ 1250-1300 °ɋ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɪɚɫɫɪɟɞɨɬɨɱɟɧɢɹ ɝɨɪɟɥɨɤ ɩɨ ɜɵɫɨɬɟ 

ɬɨɩɤɢ, ɝɚɡɨɜɨɣ ɫɭɲɤɢ ɬɨɩɥɢɜɚ ɜ ɩɵɥɟɫɢɫɬɟɦɚɯ ɢ ɩɨɞɚɱɢ ɱɟɪɟɡ ɝɨɪɟɥɤɢ ɜ ɡɨɧɭ 

ɝɨɪɟɧɢɹ ɪɟɰɢɪɤɭɥɢɪɭɸɳɢɯ ɝɚɡɨɜ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 360 °ɋ. Ƚɨɪɟɥɤɢ 

ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɤɚɪɤɚɫɟ ɡɞɚɧɢɹ, ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɦɟɫɬ ɩɪɢɦɵɤɚɧɢɹ ɝɨɪɟɥɨɤ ɤ 

ɮɥɚɧɰɚɦ ɚɦɛɪɚɡɭɪ ɝɨɪɟɥɨɤ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɝɨɪɟɥɨɤ. 
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ɇɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɤɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɝɚɡɨɯɨɞɚɯ ɪɚɫɩɨɥɨɠɟɧɵ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɯɨɞɭ ɝɚɡɨɜ ɲɢɪɦɵ 2 ɢ 3 ɫɬɭɩɟɧɟɣ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ 

ɩɟɪɜɢɱɧɨɝɨ ɬɪɚɤɬɚ, ɮɟɫɬɨɧ ɛɨɤɨɜɵɯ ɫɬɟɧ ɬɨɩɤɢ, ɲɢɪɦɵ 1 ɫɬɭɩɟɧɢ ɢ ɲɢɪɦɵ 

ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ, ɩɨɞɜɟɫɧɵɟ ɬɪɭɛɵ ȼɊɑ ɢ ɩɨɞɜɟɫɧɵɟ ɬɪɭɛɵ 

ɷɤɪɚɧɨɜ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɵ. 

ȼ ɨɩɭɫɤɧɵɯ ɝɚɡɨɯɨɞɚɯ (Ʉɒ) ɫɜɟɪɯɭ ɜɧɢɡ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɩɨ ɯɨɞɭ 

ɝɚɡɨɜ ɪɚɫɩɨɥɨɠɟɧɵ 2 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɟɪɜɢɱɧɨɝɨ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ (ɜɵɯɨɞɧɚɹ ɫɬɭɩɟɧɶ), 3 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɤɨɧɜɟɤɬɢɜɧɨɝɨ 

ɜɬɨɪɢɱɧɨɝɨ ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ ɢ 2 ɹɪɭɫɚ ɩɚɤɟɬɨɜ ɦɟɦɛɪɚɧɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ. 

Ɉɩɭɫɤɧɵɟ ɝɚɡɨɯɨɞɵ ɨɬɥɢɱɚɸɬɫɹ ɧɚɥɢɱɢɟɦ ɜ ɫɟɪɟɞɢɧɟ ɤɚɠɞɨɝɨ ɢɡ ɧɢɯ 

ɨɫɨɛɨɝɨ ɤɚɧɚɥɚ, ɜɵɞɟɥɟɧɧɨɝɨ ɞɜɭɯɫɜɟɬɧɵɦɢ ɦɟɦɛɪɚɧɧɵɦɢ ɩɚɧɟɥɹɦɢ, ɩɨ 

ɤɨɬɨɪɨɦɭ ɝɚɡɵ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɩɵɥɟɫɢɫɬɟɦɵ ɫ Ɇȼ. 

ȼɨ ɜɬɨɪɢɱɧɨɦ ɬɪɚɤɬɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɟɪɟɝɪɟɜɚ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚ ɫɱɟɬ ɢɡɦɟɧɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɜɩɪɵɫɤɢɜɚɟɦɨɣ ɜɨɞɵ ɜ 

ɩɚɪɨɨɯɥɚɞɢɬɟɥɹɯ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɩɟɪɟɞ ɲɢɪɦɨɜɨɣ ɫɬɭɩɟɧɶɸ ɜɬɨɪɢɱɧɨɝɨ 

ɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹ. 

Ɂɨɥɨɭɞɚɥɟɧɢɟ ɬɜɟɪɞɨɟ. ɍɞɚɥɟɧɢɟ ɲɥɚɤɚ, ɜɵɩɚɞɚɸɳɟɝɨ ɜ ɯɨɥɨɞɧɭɸ 

ɜɨɪɨɧɤɭ ɢɡ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɰɟɩɧɵɦ ɫɤɪɟɛɤɨɜɵɦ ɤɨɧɜɟɣɟɪɨɦ. 

ɉɨɫɥɟ ɷɤɨɧɨɦɚɣɡɟɪɚ ɞɵɦɨɜɵɟ ɝɚɡɵ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɬɪɭɛɱɚɬɵɣ 

ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɶ (Ɍȼɉ), ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɨɬɞɟɥɶɧɨɦ ɩɨɦɟɳɟɧɢɢ 

ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ. ɑɚɫɬɶ ɝɚɡɨɜ ɞɨ Ɍȼɉ ɡɚɛɢɪɚɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɵɦɨɫɨɫɨɜ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɜ ɫɢɫɬɟɦɭ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ɞɥɹ ɩɨɞɚɱɢ ɢɯ ɜ ɫɩɟɰɢɚɥɶɧɵɟ 

ɤɚɧɚɥɵ ɝɨɪɟɥɨɤ ɢ ɜ ɩɵɥɟɫɢɫɬɟɦɵ. ɉɟɪɟɞ ɷɬɢɦɢ ɞɵɦɨɫɨɫɚɦɢ ɢɦɟɸɬɫɹ 

ɡɨɥɨɭɥɨɜɢɬɟɥɢ ɫ ɰɢɤɥɨɧɚɦɢ  530 ɦɦ. 
Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɢɡ ɤɨɬɥɚ ɝɚɡɨɜ ɫ 160-170°ɋ ɞɨ 

140 °ɋ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɜɵɫɨɤɨɝɨ ɄɉȾ ɷɥɟɤɬɪɨɮɢɥɶɬɪɨɜ, ɧɚ 

ɤɨɬɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ ɫɨ ɫɜɨɢɦɢ 

ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢ ɜɨɡɞɭɲɧɨ – ɜɨɞɹɧɵɦɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ (ȼȼɌɈ), 

ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɬɞɚɜɚɬɶ ɬɟɩɥɨ ɝɚɡɨɜ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɭɸ ɫɟɬɶ ɛɥɨɤɚ 
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(ɫɬɚɧɰɢɢ). ȼ ɡɚɞɚɱɭ ɷɬɨɣ ɠɟ ɫɢɫɬɟɦɵ ɜɯɨɞɢɬ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (40 °ɋ) ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ. 

ɏɨɥɨɞɧɵɣ ɜɨɡɞɭɯ ɡɚɛɢɪɚɟɬɫɹ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɤɨɬɟɥɶɧɨɝɨ ɨɬɞɟɥɟɧɢɹ ɢ 

ɞɜɭɦɹ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɩɨɞɚɟɬɫɹ ɧɚ ɜɯɨɞ ɜ Ɍȼɉ ɱɟɪɟɡ ɫɦɟɫɢɬɟɥɢ, ɜ ɤɨɬɨɪɵɟ 

ɩɨɫɬɭɩɚɟɬ ɝɨɪɹɱɢɣ ɜɨɡɞɭɯ ɢɡ ɫɢɫɬɟɦɵ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ. 

Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɦɟɠɞɭ ɬɨɩɤɨɣ ɢ 

Ʉɒ ɢɡ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɚɡɭɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɡɚɛɨɪ ɜɨɡɞɭɯɚ ɧɚ ɜɫɚɫ 

ɜɟɧɬɢɥɹɬɨɪɨɜ. 

ɉɪɨɣɞɹ Ɍȼɉ, ɜɨɡɞɭɯ ɢɡ ɨɛɳɟɝɨ ɤɨɪɨɛɚ ɩɨɫɬɭɩɚɟɬ ɤ ɝɨɪɟɥɤɚɦ, ɜ 

ɧɢɠɧɸɸ ɱɚɫɬɶ ɬɨɩɤɢ (ɯɨɥɨɞɧɭɸ ɜɨɪɨɧɤɭ), ɜ ɩɵɥɟɫɢɫɬɟɦɭ ɢ ɱɚɫɬɶ ɟɝɨ ɢɞɟɬ ɧɚ 

ɫɢɫɬɟɦɭ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ (ɪɟɰɢɪɤɭɥɹɰɢɸ). 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɡɦɨɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɢɧɹɬɵ ɦɟɥɶɧɢɰɵ-ɜɟɧɬɢɥɹɬɨɪɵ, 

ɪɚɛɨɬɚ ɤɨɬɨɪɵɯ ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶɸ ɫɵɪɨɝɨ ɬɨɩɥɢɜɚ. 

ɋɭɲɤɚ ɬɨɩɥɢɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ: "ɝɨɪɹɱɢɦɢ", 

ɡɚɛɢɪɚɟɦɵɦɢ ɢɡ ɩɨɜɨɪɨɬɧɨɣ ɤɚɦɟɪɵ, ɫ ɞɨɛɚɜɥɟɧɢɟɦ "ɯɨɥɨɞɧɵɯ", ɡɚɛɢɪɚɟɦɵɯ 

ɩɨɫɥɟ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ. 

Ʉɨɬɥɨɚɝɪɟɝɚɬ ɉ-67 ɨɛɨɪɭɞɨɜɚɧ ɜɨɫɟɦɶɸ ɩɵɥɟɫɢɫɬɟɦɚɦɢ, ɤɚɠɞɚɹ ɢɡ 

ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɛɭɧɤɟɪɚ ɫɵɪɨɝɨ ɭɝɥɹ, ɥɟɧɬɨɱɧɨɝɨ ɩɢɬɚɬɟɥɹ ɫɵɪɨɝɨ ɭɝɥɹ, 

ɦɟɥɶɧɢɰɵ-ɜɟɧɬɢɥɹɬɨɪɚ ɫ ɫɟɩɚɪɚɬɨɪɨɦ, ɞɟɥɢɬɟɥɟɦ ɩɵɥɢ ɢ ɝɨɪɟɥɨɱɧɵɦ ɛɥɨɤɨɦ 

– ɱɟɬɵɪɟ ɩɪɹɦɨɬɨɱɧɨ-ɳɟɥɟɜɵɟ ɝɨɪɟɥɤɢ. 

ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɢɫɬɟɦɵ ɩɵɥɟɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɨ 

ɫɵɪɨɦɭ ɭɝɥɸ ɪɚɫɱɟɬɧɨɝɨ ɤɚɱɟɫɬɜɚ ɨɤɨɥɨ 70 ɬ/ɱ. 

ɇɚ ɷɧɟɪɝɨɛɥɨɤɚɯ ɫɬ. № 1 ɢ 2 Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ ɭɫɬɚɧɨɜɥɟɧɨ ɞɜɚ 

ɞɭɬɶɟɜɵɯ ɜɟɧɬɢɥɹɬɨɪɚ ȼȾɇ-36ɯ23, ɬɪɢ ɨɫɟɜɵɯ ɞɵɦɨɫɨɫɚ ȾɈȾ-43-500, ɱɟɬɵɪɟ 

ɜɟɧɬɢɥɹɬɨɪɚ ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɨɪɹɱɟɝɨ ɜɨɡɞɭɯɚ ȽȾ-31 ɢ ɞɜɚ ɞɵɦɨɫɨɫɚ 

ɪɟɰɢɪɤɭɥɹɰɢɢ ɝɚɡɨɜ ȾɊȽ-29ɯ2. 

ɇɚ ɤɨɬɥɚɯ ɛɥɨɤɨɜ № 1 ɢ 2 ɭɫɬɚɧɨɜɥɟɧ ɤɨɦɩɥɟɤɫ ɨɱɢɫɬɤɢ ɩɨɜɟɪɯɧɨɫɬɟɣ 

ɧɚɝɪɟɜɚ ɨɬ ɡɨɥɨɜɵɯ ɨɬɥɨɠɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɣ ɜ ɫɟɛɹ: 
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– ɦɚɥɨɜɵɞɜɢɠɧɵɟɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ 

ɈȼɆ, ɝɥɭɛɨɤɨɜɨɜɵɞɜɢɠɧɵɟɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ 

ɈȼȽ ɢ ɚɩɩɚɪɚɬɵ WLB ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ; 

– ɝɥɭɛɨɤɨɜɵɞɜɢɠɧɵɟɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ RK-SL ɞɥɹ ɨɛɞɭɜɤɢ ɲɢɪɦ; 

– ɦɧɨɝɨɫɨɩɥɨɜɵɟ ɚɩɩɚɪɚɬɵ RK-Sȼ ɞɥɹ ɨɛɞɭɜɤɢ Ʉɉɉ, Ʉȼɉ, ȼɗɄ. 

1.3  ɉɪɟɞɥɚɝɚɟɦɵɟ ɪɟɲɟɧɢя 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɧɟɞɪɢɬɶ ɫɢɫɬɟɦɭ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɨɬɵ ɭɯɨɞɹɳɢɯ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ. 

Ɇɟɬɨɞ ɝɥɭɛɨɤɨɣ ɭɬɢɥɢɡɚɰɢɢ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

ɭɯɨɞɹɳɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɢɠɟ ɬɨɱɤɢ ɪɨɫɵ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɫ ɢɯ ɩɨɫɥɟɞɭɸɳɟɣ 

ɤɨɧɞɟɧɫɚɰɢɟɣ. Ⱦɵɦɨɜɵɟ ɝɚɡɵ, ɭɯɨɞɹɳɢɟ ɢɡ ɬɪɭɛɱɚɬɨɝɨ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ 

(Ɍȼɉ) ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɭɬɢɥɢɡɚɬɨɪ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɫɧɢɠɟɧɢɟ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ 

ɞɨ 90 . ȼ ɭɬɢɥɢɡɚɬɨɪɟ ɩɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɤɨɧɞɟɧɫɚɬɚ, ɤɨɬɨɪɵɣ ɜ ɫɜɨɸ 

ɨɱɟɪɟɞɶ ɩɨɫɬɭɩɚɟɬ ɨɛɪɚɬɧɨ ɜ ɬɟɩɥɨɜɭɸ ɫɯɟɦɭ ɫɬɚɧɰɢɢ.  

 

Ɋɢɫɭɧɨɤ 1.3 – ɋɯɟɦɚ ɫɢɫɬɟɦɵ ɭɬɢɥɢɡɚɰɢɢ 
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2  ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ 

2.1  ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

ɑɢɫɥɨ ɱɚɫɨɜ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɬ.ɟ. ɤɚɥɟɧɞɚɪɧɨɟ ɜɪɟɦɹ 

ɡɚ ɜɵɱɟɬɨɦ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ: 

  =8760- ɊȿɆ, (2.1) 

ɝɞɟ  ɊȿɆT – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱ; 

  =8760-1160=7600  

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ʉɗɋ, Ɇȼɬ ɱ: 

W= ɭɫɬ   ɭɫɬ, (2.2) 

ɝɞɟ  ɭɫɬ– ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ; 

  ɭɫɬ– ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ, ɡɚɞɚёɬɫɹ 

ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ.                     

ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, Ɇȼɬ: 

        , (2.3) 

ɝɞɟ PT – ɱɢɫɥɨ ɱɚɫɨɜ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɱ; 

                       (2.4) 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɛɥɨɤɚ, Ɇȼɬ: 

           , (2.5) 

ɝɞɟ    – ɱɢɫɥɨ ɛɥɨɤɨɜ; 

                 (2.6) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 2.1. 

Ɍɚɛɥɢɰɚ 2.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɚɧɰɢɢ 

 

  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 

Ⱦɨ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɉɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ,  ɤȼɬ 800000 800000 

ɋɨɫɬɚɜ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉ-800 Ʉ-800 

ɑɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ,  ɱɚɫ 7600 7600 

Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ȽɊɗɋ,  ɤȼɬ ɱ 

5760000000 5760000000 

Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɬɟɩɥɚ ɧɚ 
ȽɊɗɋ,  Ƚɤɚɥ 

1015252 1015252 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɧɟɪɝɢɢ ɫ ɲɢɧ 
ɫɬɚɧɰɢɢ,  ɤȼɬ ɱ 

5472000000 5472000000 

ɋɭɦɦɚɪɧɵɣ ɝɨɞɨɜɨɣ ɪɚɫɯɨɞ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥ.ɷɧ ɢ 
ɬ.ɷɧ.,  ɤɝ 

3600370512 3456629424 

ɗɤɨɧɨɦɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɜ 
ɝɨɞ, ɤɝ 143741088 

ɗɤɨɧɨɦɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ 
ɝɨɞ, ɪɭɛ./ɝɨɞ 

158115196800 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫɟɤ 114,167 109,609 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫɟɤ 

107,171 102,892 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɬɟɩɥɚ, ɤɝ/ɫɟɤ. 6,996 6,717 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɤȼɬ·ɱ 

0,654 0,463 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, 
ɤɝ/ȽȾɠ 

128,348 110,158 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɩɨɥɭɱɚɟɦ ɜɵɝɨɞɭ ɧɚ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ 158,11 ɦɥɧ. ɪɭɛ/ɝɨɞ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰɟɧɤɚ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫɭɳɟɫɬɜɭɸɳɢɯ 

Ɍɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɪɚɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, 

ɧɚɩɪɚɜɥɹɟɦɵɯ ɧɚ ɞɚɧɧɵɟ ɰɟɥɢ, ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ 

ɯɨɡɪɚɫɱɟɬɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɟɞɩɪɢɹɬɢɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨɤɚɡɚɬɟɥɢ, 

ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɹ ɮɢɧɚɧɫɨɜɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ, 

ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɪɟɚɥɢɡɚɰɢɟɣ ɢɧɜɟɫɬɢɰɢɣ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ: ɱɢɫɬɵɣ 

ɞɨɯɨɞ, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɟɧɬɚɛɟɥɶɧɨɫɬɶ, ɜɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɞɨɯɨɞɧɨɫɬɢ.  

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɦɟɬɨɞɨɦ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, 

ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ ɧɟɪɚɜɧɨɰɟɧɧɨɫɬɶ ɨɞɢɧɚɤɨɜɵɯ ɫɭɦɦ ɩɨɫɬɭɩɥɟɧɢɣ ɢ 

ɩɥɚɬɟɠɟɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɧɵɦ ɩɟɪɢɨɞɚɦ ɜɪɟɦɟɧɢ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɨɟɤɬɚ.  

ɉɟɪɜɵɣ ɜ ɫɢɫɬɟɦɟ ɩɨɤɚɡɚɬɟɥɟɣ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ – ɱɢɫɬɵɣ 

ɞɨɯɨɞ, ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɩɪɟɜɵɲɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɧɚɞ 

ɢɧɬɟɝɪɚɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ.  

ɋ ɭɱɟɬɨɦ ɪɚɡɝɪɚɧɢɱɟɧɢɹ ɨɛɳɟɣ ɫɭɦɦɵ ɡɚɬɪɚɬ, ɫɬɨɢɦɨɫɬɧɨɣ ɨɰɟɧɤɨɣ 

ɪɟɡɭɥɶɬɚɬɚ ɹɜɥɹɟɬɫɹ, ɜɨ-ɩɟɪɜɵɯ, ɩɪɢɪɨɫɬ ɩɪɢɛɵɥɢ, ɞɨɫɬɢɝɚɟɦɵɣ ɩɪɢ 

ɜɧɟɞɪɟɧɢɢ ɬɟɯ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ, «ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ», ɹɜɥɹɸɳɢɟɫɹ ɧɟ ɫɬɚɬɶɟɣ ɪɚɫɯɨɞɚ, ɚ ɧɚɪɚɜɧɟ ɫ ɩɪɢɛɵɥɶɸ – 

ɜɧɭɬɪɟɧɧɢɦ ɢɫɬɨɱɧɢɤɨɦ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɩɨɞɯɨɞɚ ɤ ɪɚɫɱɟɬɭ ɪɟɡɭɥɶɬɚɬɚ ɨɬ ɜɧɟɞɪɟɧɢɹ 

ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɪɟɞɥɚɝɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɫɱɥɟɧɟɧɢɟ 

ɩɨɥɧɨɝɨ (ɢɧɬɟɝɪɚɥɶɧɨɝɨ) ɪɟɡɭɥɶɬɚɬɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ. Ɍɚɤ, 

ɩɪɢɪɨɫɬ ɩɪɢɛɵɥɢ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɤɚɤ ɜɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ 

ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɨɫɧɨɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɬɚɤ ɢ ɜɫɥɟɞɫɬɜɢɟ 

ɷɤɨɧɨɦɢɢ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɪɨɞɭɤɰɢɢ.  
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Ɉɰɟɧɤɚ ɩɥɚɧɢɪɭɟɦɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 

ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɧɜɟɫɬɢɰɢɣ 

ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɨɬɞɚɱɢ ɨɬ ɢɧɜɟɫɬɢɰɢɣ. 

2.2  Ɋɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤɬɭ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ 

ɨɫɧɨɜɚɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚɡɞɟɥɚɦ: ɫɬɨɢɦɨɫɬɶ 

ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɫɬɨɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɚɲɢɧ. 

ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.2. 

Ɍɚɛɥɢɰɚ 2.2 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ  
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ,ɦɥɧɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳɚɹ,ɦɥɧɪɭɛ 

Ɋɚɛɨɬɵ 
ɋɬɨɢɦɨɫɬɶ ɪɚɛɨɬ  ɲɬ - 144,1728 144,1728 

Ɇɚɬɟɪɢɚɥɵ 
ɋɬɨɢɦɨɫɬɶ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ 
ɭɬɢɥɢɡɚɰɢɢ 

ɲɬ 1 228,576 228,576 

ɋɬɨɢɦɨɫɬɶ 
ɮɢɥɶɬɪɭɸɳɢɯ 
ɭɫɬɚɧɨɜɨɤ 

ɲɬ 1 258 258 

ɂɬɨɝɨ 624,748 

 

2.3  Ɋɚɫɱɟɬ ɞɨɯɨɞɨɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɛɵɥɢ ɨɬɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɭɞɟɦ ɭɱɢɬɵɜɚɬɶ ɩɪɢɛɵɥɶ 

ɨɬ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ, ɦɥɧ.ɪɭɛ./ɝɨɞ:                  , (2.7) 

ɝɞɟ      – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

    – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

       – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ 

ɜɪɟɦɟɧɢ ɧɚ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ, ɱ/ɝɨɞ; 
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        – ɰɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɬ.                                         

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ:        ,  (2.8) 

ɝɞɟ    – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ.; 

        – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ.                        

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫ ɭɱɟɬɨɦ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ./ɝɨɞ:             (2.9)                               

2.4 ɉɨɤɚɡɚɬɟɥɢ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ: 

    ∑               , (2.10) 

ɝɞɟ        – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɚ; 

 n – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ ɜ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ – 67 ɢ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɜɬɨɪɨɝɨ 

ɷɧɟɪɝɨɛɥɨɤɚ Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.3. 
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Ɍɚɛɥɢɰɚ 2.3 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 9 10 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɨɬ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɦɥɧ.ɪɭɛ -6

24
,7

48
8 

– – – – – – – – – – 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫ 
ɭɱɟɬɨɦ ɧɚɥɨɝɚ, ɦɥɧ.ɪɭɛ 

– 

13
98

49
 

14
69

42
 

15
41

84
 

16
18

93
 

16
99

88
 

17
84

88
 

18
74

12
 

19
67

83
 

20
66

22
 

21
69

53
 

ɑɢɫɬɵɣ ɞɟɧɟɠɧɵɣ ɩɨɬɨɤ, 
ɦɥɧ.ɪɭɛ. – 

19
97

85
 

20
97

75
 

22
02

63
 

23
12

77
 

24
28

40
 

25
49

82
 

26
77

32
 

28
11

18
 

29
51

74
 

30
99

33
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 1 

0,
90

90
90

 

0,
82

64
46

 

0,
75

13
14

 

0,
68

30
13

 

0,
62

09
21

 

0,
56

44
73

 

0,
51

31
58

 

0,
46

65
07

 

0,
42

40
98

 

0,
38

55
43

 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ. 

– 

18
16

23
 

17
33

67
 

16
54

87
 

15
07

85
 

14
39

31
 

13
73

88
 

13
11

43
 

12
51

82
 

11
94

92
 

11
40

61
 

Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɟɧɟɠɧɵɣ 
ɩɨɬɨɤ ɧɚɪɚɫɬɚɸɳɢɦ ɢɬɨɝɨɦ, 
ɦɥɧ.ɪɭɛ. -6

24
,7

48
 

-4
43

12
4 

-2
69

75
6 

-1
04

26
9 

53
69

6 

20
44

81
 

34
84

12
 

48
58

01
 

61
69

45
 

74
21

28
 

86
16

20
 

 

ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɫɱɟɬɚ ɧɚ 4–ɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ȾȾɉɧɢ ɫɬɚɧɨɜɢɬɫɹ 

ɛɨɥɶɲɟ ɧɭɥɹ ɢ ɜɫɟ ɡɚɬɪɚɬɵ ɩɨ ɩɪɨɟɤɬɭ ɨɤɭɩɚɸɬɫɹ ɞɨɯɨɞɚɦɢ. ɗɬɨ ɡɧɚɱɢɬ, ɱɬɨ 

ɞɚɧɧɵɣ ɩɪɨɟɤɬ ɢɧɜɟɫɬɢɰɢɣ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɤ ɪɟɚɥɢɡɚɰɢɢ. 
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3  Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 

3.1  Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ   

3.1.1  ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ – 800 Ɇȼɬ, ɩɨɥɧɚɹ ɬɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ – 152 

Ɇȼɬ, ɪɚɣɨɧ ɪɚɡɦɟɳɟɧɢɹ – ɝ. ɒɚɪɵɩɨɜɨ, ɬɨɩɥɢɜɨ – Ȼɟɪɟɡɨɜɫɤɢɣ ɛɭɪɵɣ ɭɝɨɥɶ. 

Ɍɟɩɥɨɜɚɹ ɫɯɟɦɚ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 

ȼɵɩɨɥɧɟɧɚ ɜ ɜɢɞɟ ɦɨɧɨɛɥɨɤɚ ɬɭɪɛɢɧɵ Ʉ-800-240-5 ɢ ɤɨɬɥɨɚɝɪɟɝɚɬɚ ɉ-67. 

Ɍɭɪɛɢɧɚ Ʉ-800-240-5 [3] ɦɨɳɧɨɫɬɶɸ 800 Ɇȼɬ, ɞɚɜɥɟɧɢɟ ɨɫɬɪɨɝɨ ɩɚɪɚ-

23,5 Ɇɉɚ, ɪɚɫɫɱɢɬɚɧɚ ɧɚ ɫɜɟɪɯɤɪɢɬɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɩɚɪɚ ɫ 

ɨɞɧɨɫɬɭɩɟɧɱɚɬɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɩɟɪɟɝɪɟɜɨɦ. Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɩɹɬɶ 

ɰɢɥɢɧɞɪɨɜ: ɐȼȾ ɜɵɩɨɥɧɟɧ «ɩɟɬɥɟɜɵɦ», ɐɋȾ ɢ ɐɇȾ ɜɵɩɨɥɧɟɧɵ 

ɞɜɭɯɩɨɬɨɱɧɵɦɢ. ɋɜɟɠɢɣ ɩɚɪ ɫ ɩɚɪɚɦɟɬɪɚɦɢ 23,5 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ 540°ɋ 

ɱɟɪɟɡ ɝɪɭɩɩɭ ɫɬɨɩɨɪɧɵɯ ɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɥɚɩɚɧɨɜ ɩɨɫɬɭɩɚɟɬ ɜ 

ɞɜɭɯɤɨɪɩɭɫɧɵɣ ɐȼȾ, ɩɨɫɥɟ ɱɟɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 

ɩɟɪɟɝɪɟɜɚɬɟɥɶ ɩɚɪɨɜɨɝɨ ɤɨɬɥɚ ɩɪɢ ɞɚɜɥɟɧɢɢ 3,77 Ɇɉɚ ɢ ɬɟɦɩɟɪɚɬɭɪɟ 289°ɋ. 

ɉɨɫɥɟ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɩɟɪɟɝɪɟɜɚ ɩɚɪ ɫ ɞɚɜɥɟɧɢɟɦ 3,24 Ɇɉɚ ɢ ɬɟɦɩɟɪɟ 540 

°ɋ ɩɨɞɜɨɞɢɬɫɹ ɱɟɪɟɡ ɫɬɨɩɨɪɧɵɟ ɢ ɪɟɝɭɥɢɪɭɸɳɢɟ ɤɥɚɩɚɧɵ ɜ ɫɟɪɟɞɢɧɭ 

ɞɜɭɯɩɨɬɨɱɧɨɝɨ ɐɋȾ, ɢɡ ɐɋȾ ɨɬɜɨɞɢɬɫɹ ɜ ɬɪɢ ɞɜɭɯɩɨɬɨɱɧɵɯ ɰɢɥɢɧɞɪɚ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, Ʉɨɧɟɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɞɜɭɯɫɟɤɰɢɨɧɧɨɦ ɤɨɧɞɟɧɫɚɬɨɪɟ 

ɫɨɫɬɚɜɥɹɟɬ 0,0034 Ɇɉɚ. 

Ɍɭɪɛɢɧɚ ɜɨɫɟɦɶ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɬɛɨɪɨɜ ɩɚɪɚ: ɞɜɚ ɢɡ ɐȼȾ, ɱɟɬɵɪɟ ɢɡ 

ɐɋȾ ɢ ɞɜɚ ɢɡ ɐɇȾ.  

Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɪɨɞɨɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 

ɮɭɧɞɚɦɟɧɬɟ ɨɞɧɨɪɨɞɧɵɯ ɤɨɧɞɟɧɫɚɬɨɪɨɜ ɬɢɩɚ 800 Ʉɐɋ-5. Ⱦɥɹ ɨɬɫɨɫɚ 

ɩɚɪɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɭɫɬɚɧɨɜɥɟɧɵ ɬɪɢ ɜɨɞɨɫɬɪɭɣɧɵɯ ɷɠɟɤɬɨɪɚ ɬɢɧɚ ɗȼ-7-

1000, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɪɨɬɟɤɚɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɬɟɩɥɨɨɛɦɟɧɚ ɜ 

ɤɨɧɞɟɧɫɚɬɨɪɚɯ. 
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Ʉɨɧɞɟɧɫɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɬɪɢ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɯ ɧɚɫɨɫɚ ɬɢɩɚ 

Ʉɋȼ-1000-95 ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɨɬɤɚɱɤɢ ɤɨɧɞɟɧɫɚɬɚ ɢɡ ɤɨɧɞɟɧɫɚɬɨɪɚ ɢ 

ɩɨɞɚɱɢ ɟɝɨ ɧɚ ȻɈɍ.  

Ɉɯɥɚɠɞɚɸɳɚɹ ɜɨɞɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪɵ ɩɨɞɚɟɬɫɹ ɞɜɭɦɹ ɰɢɪɤɭɥɹɰɢɨɧɧɵɦɢ 

ɧɚɫɨɫɚɦɢ ɬɢɩɚ Ɉȼ-2-185. 

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɫɯɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 

ɩɚɪɨɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 271°ɋ, ɨɬɛɢɪɚɟɦɵɦ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɭɩɟɧɟɣ 

ɬɭɪɛɢɧɵ. ȼ ɫɨɫɬɚɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɢɬ ɫɥɟɞɭɸɳɢɟ 

ɨɛɨɪɭɞɨɜɚɧɢɟ: ɉȼȾ, ɞɟɚɷɪɚɬɨɪ, ɉɇȾ, ɨɯɥɚɞɢɬɟɥɶ ɩɚɪɚ ɢɡ ɭɩɥɨɬɧɟɧɢɣ, 

ɤɨɧɞɟɧɫɚɬɧɵɟ ɧɚɫɨɫɵ. 

ɉɢɬɚɬɟɥɶɧɚɹ ɭɫɬɚɧɨɜɤɚ ɢɦɟɟɬ ɤɨɧɞɟɧɫɚɰɢɨɧɧɵɣ ɬɭɪɛɨɩɪɢɜɨɞ, 

ɩɢɬɚɟɦɵɣ ɩɚɪɨɦ ɢɡ ɬɪɟɬɶɟɝɨ ɨɬɛɨɪɚ. Ʉɨɧɞɟɧɫɚɬ ɬɭɪɛɨɩɪɢɜɨɞɚ ɤɨɧɞɟɧɫɚɬɧɵɦ 

ɧɚɫɨɫɨɦ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬɨɪ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɷɧɟɪɝɨɛɥɨɤɚ ɫ ɬɭɪɛɢɧɨɣ Ʉ-800-240 

ɩɹɬɨɣ ɦɨɞɢɮɢɤɚɰɢɢ ɹɜɥɹɟɬɫɹ ɩɪɢɦɟɧɟɧɢɟ ɫɦɟɲɢɜɚɸɳɢɯ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ 

ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɜ ɤɨɬɨɪɵɯ ɜɦɟɫɬɨ ɤɨɧɞɟɧɫɚɬɧɵɯ ɧɚɫɨɫɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɫɢɥɚ ɝɪɚɜɢɬɚɰɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɪɚɡɧɵɯ ɜɵɫɨɬɚɯ 

ɬɚɤ, ɱɬɨɛɵ ɪɚɡɧɨɫɬɶ ɞɚɜɥɟɧɢɣ ɭɪɚɜɧɨɜɟɲɢɜɚɥɚɫɶ ɦɚɫɫɨɣ ɫɬɨɥɛɚ ɜɨɞɵ ɜ 

ɜɨɞɨɩɟɪɟɩɭɫɤɧɨɣ ɬɪɭɛɟ ɦɟɠɞɭ ɫɦɟɠɧɵɦɢ ɚɩɩɚɪɚɬɚɦɢ.  

ɋɢɫɬɟɦɚ ɪɟɝɟɧɟɪɚɰɢɢ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ 

ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɩɨɞɚɜɚɟɦɵɦɢ ɧɚɫɨɫɚɦɢ ɢɡ ɞɟɚɷɪɚɬɨɪɚ ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ. 

Ⱦɟɚɷɪɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɛɥɨɤɚ 800Ɇȼɬ ɫɨɫɬɨɢɬ ɢɡ ɞɟɚɷɪɚɰɢɨɧɧɨɣ 

ɤɨɥɨɧɤɢ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɝɨ ɛɚɤɚ, ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɭɞɚɥɟɧɢɹ ɢɡ 

ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɤɨɪɪɨɡɢɨɧɧɨ-ɚɝɪɟɫɢɜɧɵɯ ɝɚɡɨɜ, ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ 

ɜɨɞɵ ɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɪɚɛɨɱɟɝɨ ɪɟɡɟɪɜɚ ɜɨɞɵ ɜ ɛɚɤɟ ɚɤɤɭɦɭɥɹɬɨɪɟ. 

ȼ ɫɯɟɦɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ. Ⱦɥɹ 

ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɚɪ ɢɡ ɱɟɬɜɟɪɬɨɝɨ ɢ ɲɟɫɬɨɝɨ ɨɬɛɨɪɨɜ 

ɬɭɪɛɢɧɵ ɫ ɩɚɪɚɦɟɬɪɚɦɢ Ɋ5=0,578 Ɇɉɚ ɢ i5=3081ɤȾɠ/ɤɝ, Ɋ6=0,28 Ɇɉɚ ɢ 

i6=2928 ɤȾɠ/ɤɝ. 
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ɑɬɨɛɵ ɜɵɞɟɪɠɚɬɶ ɬɟɩɥɨɜɨɣ ɝɪɚɮɢɤ ɫɟɬɢ ɬɟɦɩɟɪɚɬɭɪɚ ɜɵɯɨɞɚ ɜɨɞɵ ɢɡ 

ɜɟɪɯɧɟɝɨ ɫɟɬɟɜɨɝɨ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 150°ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɡɚ ɧɢɠɧɟɣ ɫɬɭɩɟɧɶɸ 

ɫɟɬɟɜɨɣ ɭɫɬɚɧɨɜɤɢ ɪɚɜɧɚ 125°ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ 70°ɋ. 

Ʉɨɧɞɟɧɫɚɬ ɝɪɟɸɳɟɝɨ ɩɚɪɚ ɢɡ ɩɹɬɨɝɨ ɲɟɫɬɨɝɨ ɨɬɛɨɪɨɜ ɫɥɢɜɚɟɬɫɹ ɜ ɞɟɚɷɪɚɬɨɪ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɯɢɦɢɱɟɫɤɢ ɨɱɢɳɟɧɧɨɣ ɜɨɞɵ 30°ɋ. 

ɉɨɞɨɝɪɟɜ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ 5°ɋ. 
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Ɋɢɫɭɧɨɤ3.1 – Ɋɚɫɱɟɬɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ
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Ɋɢɫɭɧɨɤ 3.2 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 

3.1.2  Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 3.3 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
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Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 

                        (3.1) 

ɝɞɟ     – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ. 

                                  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɋɉ,  :              

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɋɉ, ɤȾɠ/ɤɝ:   ̅              ̅            

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ȼɋ, ɤɝ/ɫ: 

          ̅    ̅         ̅       (3.2) 

ɝɞɟ    ̅  – ɷɧɬɚɥɶɩɢɹ ɩɪɹɦɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ:   ̅                           (3.3) 

   ̅  – ɷɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɋɉ, ɤȾɠ/ɤɝ:   ̅                               (3.4)                                                     

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɇɋ, ɤɝ/ɫ: 

          ̅    ̅          ̅     ̅            ̅       (3.5) 

ɝɞɟ    ̅  – ɷɧɬɚɥɶɩɢɹ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ:   ̅                          (3.6) 
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Ɍɚɛɥɢɰɚ 3.1 – ɉɚɪɚɦɟɬɪɵ ɩɨ ɷɥɟɦɟɧɬɚɦ ɫɯɟɦɵ 
 

ɗɥɟɦɟɧɬɵ ɫɯɟɦɵ 

Ʉ 

0,0343 

0,0343 

26,3 

110,4 

26,3 

110,4 

2338,1 

1607,6 

ɇɋ 

2,8 

2,66 

129,5 

544,1 

125,5 

525,5 

2900,8 

1044,9 

ȼɋ 

5,78 

5,491 

155,4 

655,6 

151,4 

633,8 

3056,5 

889,2 

ɉɇȾ4 

5,78 

5,491 

155,4 

655,6 

151,4 

633,8 

3056,5 

889,2 

Ⱦ 

10,69 

7 

165 

697,1 

165 

697,1 

3208,3 

737,4 

ɉȼȾ6 

16,3 

15,485 

199,8 

851,5 

197,8 

828 

3324,1 

621,6 

ɉȼȾ7 

37,7 

35,815 

243,9 

1056,1 

241,9 

1012,6 

2922,9 

401,9 

ɉȼȾ8 

60,6 

57,57 

272,9 

1199,9 

270,9 

1134 

3017,7 

307,1 

Ɋɚɡɦɟɪɧɨɫ
ɬɶ 

ɛɚɪ 

ɛɚɪ   

ɤȾɠ/ɤɝ 

  

ɤȾɠ/ɤɝ 

ɤȾɠ/ɤɝ 

ɤȾɠ/ɤɝ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɜ ɨɬɛɨɪɟ 

Ⱦɚɜɥɟɧɢɟ ɩɚɪɚ ɭ ɩɨɞɨɝɪɟɜɚɬɟɥɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ 

ɗɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɢɬɚɬɟɥɶɧɨɣ 
ɜɨɞɵ ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 

ɗɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 
ɡɚ ɩɨɞɨɝɪɟɜɚɬɟɥɟɦ 

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ ɩɚɪɚ 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ 
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3.1.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 

ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ: 

                    (3.7) 

ɝɞɟ      – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 3.1, 

ɤȾɠ/ɤɝ; 

    – ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ, ɩɨ ɬɚɛɥɢɰɟ 3.1, ɤȾɠ/ɤɝ; 

    – ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, ɤȾɠ/ɤɝ. 

                                            

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 

ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ: 

                     (3.8) 

ɝɞɟ      – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 3.1, 

ɤȾɠ/ɤɝ; 

                                           

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ          , ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɭ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: 

        ቀ                         ቁ (3.9) 

ɝɞɟ    – ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ (ɬɚɛɥɢɰɚ 3.1), ɤȾɠ/ɤɝ. 

        ቀ                                           ቁ           
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3.1.4  Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5% ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ:                                   (3.10) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ, ɤɝ/ɫ:                                  (3.11) 

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: 

                                   (3.12) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: 

                                                  (3.13) 

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ:                         (3.14)                                                 

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ:                 (3.15) 
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3.1.5  Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.4 

 

Ɋɢɫɭɧɨɤ 3.4 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-8:         ̅          ̅    ̅   ,  (3.16) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-8, ɤɝ/ɫ: 

        ̅    ̅         ̅              1134-1012,6        -1199,9      50,181  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7:         ̅         ̅    ̅          ̅     ̅     (3.17) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-7, ɤɝ/ɫ: 

         ̅     ̅          ̅    ̅          ̅      (3.18) 
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   745,517  1012,6-828  50,805  1199,9-1056,1       2922,9-1056,1             

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6:         ̅              ̅    ̅          ̅      ̅   (3.19) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: 

        ̅      ̅             ̅    ̅         ̅     (3.20) 

           828-               50,181  1056,1-851,5      3324,1-851,5              

ɝɞɟ    ̅  – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ–6 ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɜ 

ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ 

  ̅              (3.21) 

ɝɞɟ       – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɉɚ; 

           ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ; 

         – ɄɉȾ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ. 

  ̅                                                 
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3.1.6  Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɚɷɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ3.5. 

 

Ɋɢɫɭɧɨɤ 3.5 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ:                              (3.22) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ:       ̅               ̅              ̅          ̅    (3.23) 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ:                                                                                                                           

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ:                     549,666       
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3.1.7  Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 

3.6. 

 

Ɋɢɫɭɧɨɤ 3.6 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4:         ̅          ̅    ̅      (3.24) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-4, ɤɝ/ɫ: 

        ̅        ̅           ̅     549,666  633,8-525,3        -655,6      25,443  

3.1.8  ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɝ/ɫ:                                       (3.25) 

ɝɞɟ       – ɪɚɫɯɨɞ ɯɢɦɨɱɢɳɟɧɧɨɣ ɜɨɞɵ, ɤɝ/ɫ;                                   (3.26) 

          ɤɝ/ɫ – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɩɪɢɜɨɞ Ɍɉɇ.                                                            

ɉɪɨɜɟɪɤɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, ɤɝ/ɫ: 

                                             (3.27) 
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ɑɬɨ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚɥɚɧɫɭ ɦɨɳɧɨɫɬɢ: 

   [∑                      ]      (3.28) 

800000          1409       1188  23,093         1044,6 
25,443  889,2                 737,4  17,867 32,085)  621,6       
401,96 50,181  307,1 356,178  1607,6              797940,162  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ    :     |     |       |       797940,162      |            (3.29) 

ɑɬɨ ɞɨɩɭɫɬɢɦɨ ɩɪɟɞɟɥɨɦ ɩɨɝɪɟɲɧɨɫɬɢ 2%. 

3.1.9  Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɢɬ, ɤȼɬ:             ̅                         ̅        ̅   (3.30)             3324,8 1134         3543,8 2922,9  
37,855 125,58 1134  1898011,931  

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɤȼɬ:               ̅               ̅    (3.31)                                                           

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ:             (3.32)      1898011,931                         
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Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ:               ̅                  (3.33)                                                             

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

                             (3.34) 

ɝɞɟ      – ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ–Ⱥɱɢɧɫɤɨɝɨ 

ɛɚɫɫɟɣɧɚ, Ȼɟɪɟɡɨɜɫɤɨɝɨ ɦɟɫɬɨɪɨɠɞɟɧɢɹ, ɤȾɠ/ɤɝ. 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

                 (3.35) 

ɝɞɟ   – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɛɥɨɤ, ɤɝ/ɫ; 

    – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ 

ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

      – ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

    – ɦɨɳɧɨɫɬɶ, ɫɧɢɦɚɟɦɚɹ ɫ ɲɢɧ ɝɟɧɟɪɚɬɨɪɚ, ɤȼɬ; 

       – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 

ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ:                                  736000 (3.36) 

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ:                            40000  

ɝɞɟ       - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 

ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

                                          (3.37) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 

ɧɚɥɢɱɢɢ ɨɬɛɨɪɨɜ, ɤȼɬ: 

      [                       ]            (3.38) 

ɝɞɟ    ,     – ɬɟɩɥɨ, ɨɬɩɭɳɟɧɧɨɟ ɢɡ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 

ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ ɨɬɛɨɪɚ, ɤȼɬ; 

 ɨɬɧɨɲɟɧɢɟ           ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1; 

     – ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɜɟɪɯɧɟɝɨ ɨɬɛɨɪɚ: 

                    ቀ                      ቁ (3.39) 

    3056,5-2338,1
3324,8 620,9-2338,1

 ቀ      3324,8 620,9-3056,5
3324,8 620,9-2338,1

ቁ  0,646  

     – ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɧɢɠɧɟɝɨ ɨɬɛɨɪɚ: 

                    ቀ                      ቁ (3.40) 

    2900,8 2338,1
3324,8 620,9 2338,1

 (      3324,8 620,9 2900,8
3324,8 620,9 2338,1

)  0,446 

 К – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɟɝɨ 

ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,42 ɢɡ [2].                                                          

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 5 % ɨɬ 

ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, [2], ɤȾɠ:                     1898011,931            (3.41) 
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                                                                             0,926  

ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɞɥɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ 

ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɛɭɞɟɦ ɢɦɟɬɶ, ɤɝ/ɫ: 

                                      (3.42) 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ:         (3.43)                               

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 

ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ, ɤɝ/ɤȼɬ   : 

                                      (3.44) 

                                   (3.45) 
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4  ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 

4.1  Ɉɩɢɫɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ ɤɨɬɥɚ 

Ɍɚɛɥɢɰɚ 4.1 –ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɚɞɢɚɰɢɨɧɧɵɯ ɩɚɤɟɬɨɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɇɊɑ-1 ɇɊɑ-2 ȼɊɑ ɌɈɉ ȼɊɑ ɎɊ 

Ɍɢɩ ɩɭɱɤɚ Ɋɚɞɢɚɰɢɨɧ. Ɋɚɞɢɚɰɢɨɧ. Ɋɚɞɢɚɰɢɨɧ. Ɋɚɞɢɚɰɢɨɧ. 
Ɇɚɬɟɪɢɚɥ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 
ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

1380 3280 996 384 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ, ɦɦ 

32 32 32 32 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ, ɦɦ 

6 6 6 6 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɯɨɞɟ, °ɋ 

1419 1419 1419 1419 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɵɯɨɞɟ, °ɋ 

1125 1125 1125 1125 

 

Ɍɚɛɥɢɰɚ 4.2–ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɲɢɪɦɨɜɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɒɉɉ-3 ɒɉɉ-2 ɒɉɉ-1 ɒȼɉ 

Ɍɢɩ ɩɭɱɤɚ Ʉɨɪɢɞɨɪ. Ʉɨɪɢɞɨɪ. Ʉɨɪɢɞɨɪ. Ʉɨɪɢɞɨɪ. 
Ɇɚɬɟɪɢɚɥ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

3670 3960 3960 5630 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ, ɦɦ 

32 32 32 57 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ, ɦɦ 

6 6 6 4 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɯɨɞɟ, °ɋ 

1055 1125 951 890 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɵɯɨɞɟ, °ɋ 

974 1055 890 836 
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Ɍɚɛɥɢɰɚ 4.3–ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ  ɤɨɧɜɟɤɬɢɜɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ ɧɚɝɪɟɜɚ 
ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɉɉ ɉ Ʉɉɉ ɌɊ Ʉȼɉ ȼɗɄ Ɍȼɉ 

Ɍɢɩ ɩɭɱɤɚ ɒɚɯɦɚɬ. Ʉɨɪɢɞɨɪ. ɒɚɯɦɚɬ. ɒɚɯɦɚɬ. ɒɚɯɦɚɬ. 
Ɇɚɬɟɪɢɚɥ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ 12ɏ1ɆɎ ɋɬ. 20 

ɉɨɜɟɪɯɧɨɫɬɶ 
ɧɚɝɪɟɜɚ, ɦ2 

7040 1730 19250 19100 169000 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ, ɦɦ 

37 36 57 42 40 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ, ɦɦ 

7 6,5 4 6,5 1,6 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɯɨɞɟ, °ɋ 

833 833 724 493 369 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɝɚɡɨɜ ɧɚ 
ɜɵɯɨɞɟ, °ɋ 

724 724 493 384 193 

 

4.2  Ɋɚɫɱɟɬ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

ɍɬɢɥɢɡɚɰɢɨɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɫɨɫɬɨɢɬ ɢɡ 3-ɯ ɱɚɫɬɟɣ: ɨɯɥɚɞɢɬɟɥɶ ɝɚɡɨɜ, 

ɤɨɧɞɟɧɫɚɬɨɪ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɨɯɥɚɞɢɬɟɥɶ ɤɨɧɞɟɧɫɚɬɚ. 

 

Ɋɢɫɭɧɨɤ 4.1 – ɋɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 
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ɋɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɭɫɬɚɧɨɜɤɢ:     (         )                         (4.1) 

ɝɞɟ     – ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ; 

       – ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ ɝɚɡɨɜ, ɤɝ/ɫ; 

       – ɬɟɦɩɟɪɚɬɭɪɚ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ,  ; 

     – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ,  . 

ɇɚɯɨɞɢɦ ɬɟɦɩɟɪɚɬɭɪɭ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɤɨɧɞɟɧɫɚɬɚ, : 

                                    (4.2)                                              ё 
ɇɚɯɨɞɢɦ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ɤȼɬ:                            (4.3) 

ɝɞɟ      – ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ; 

         – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ,  ; 

        – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɚ ɜɨɞ.ɩɚɪɨɜ,  .                                         

ɇɚɯɨɞɢɦ ɬɟɩɥɨɜɭɸ ɦɨɳɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤȼɬ:                          (4.4) 

ɝɞɟ     – ɪɚɫɯɨɞ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ; 

        – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥ.ɤɨɧɞɟɧɫɚɬɚ,  ; 

       – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɚ ɜɨɞ.ɩɚɪɨɜ,  ; 

   – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, 4,19 ɤȾɠ/ɤɝ∙ .                                         (4.5) 
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Ɋɢɫɭɧɨɤ 4.2 – ɋɯɟɦɚ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ 

4.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɳɚɞɢ ɭɫɬɚɧɨɜɤɢ 

ɇɚɣɞɟɦ ɩɥɨɳɚɞɶ ɭɫɬɚɧɨɜɤɢ, ɦ2: 

            , (4.6)              (4.7) 

ɝɞɟ       – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ȼɬ/ɦ2∙Ʉ; 

        – ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ,  ; 

     – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ɤȼɬ; 

     – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɝɚɡɚ, ɤȼɬ. 

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ,ɩɨɞɜɨɞɢɦɚɹ ɤ ɤɨɧɞɟɧɫɚɬɭ ɨɬ ɝɚɡɨɜ ɜ ɨɯɥɚɞɢɬɟɥɟ 

ɝɚɡɨɜ, ɤȼɬ:                             , (4.8) 

ɝɞɟ    – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɤɝ/ɫ; 

      – ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɩɪɢ t=193 , ɤȾɠ/ɤɝ; 

     – ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɩɪɢ t=80 , ɤȾɠ/ɤɝ; 

       – ɷɧɬɚɥɶɩɢɹ ɯɨɥɨɞɧɨɣ ɜɨɞɵ, ɤȾɠ/ɤɝ. 



41 

           (                        )              

Ɍɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɤ ɤɨɧɞɟɧɫɚɬɭ ɨɬ ɝɚɡɨɜ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ 

ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤȼɬ:                (4.9) 

ɝɞɟ   – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɤɝ/ɫ; 

      – ɨɛɴёɦ ɜɨɞɹɧɵɯ ɩɚɪɨɜ ɦ3; 

    – ɪɚɡɧɢɰɚ ɷɧɬɚɥɶɩɢɣ ɝɚɡɨɜ ɢ ɤɨɧɞɟɧɫɚɬɚ ɤȾɠ/ɦ3;                                      

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜɨɯɥɚɞɢɬɟɥɟ ɝɚɡɨɜ,   
                                                  (4.10) 

ɝɞɟ     – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɨɫɥɟ Ɍȼɉ, ; 

    – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɨɫɥɟ ɭɬɢɥɢɡɚɬɨɪɚ, ; 

         – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ; 

        – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, . 

                                               (4.11) 

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜ ɤɨɧɞɟɧɫɚɬɨɪɟ ɜɨɞɹɧɵɯ ɩɚɪɨɜ,    
                                              (4.12) 

ɝɞɟ    – ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɩɨɫɥɟ ɭɬɢɥɢɡɚɬɨɪɚ, ; 

         – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ; 

        – ɬɟɦɩɟɪɚɬɭɪɚ ɤɨɧɞɟɧɫɚɬɚ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, . 

                                                 (4.13) 

  



42 

ɉɥɨɳɚɞɶ ɜɫɟɣ ɭɫɬɚɧɨɜɤɢ,   : 

                                                                   

Ɋɚɫɫɱɢɬɚɟɦ ɧɟɜɹɡɤɭ ɛɚɥɚɧɫɚ,%: 

                (4.14) 

ɝɞɟ     – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɤ ɤɨɧɞɟɧɫɚɬɭ ɨɬ ɝɚɡɨɜ ɜ 

ɨɯɥɚɞɢɬɟɥɟ ɝɚɡɨɜ, ɤȼɬ; 

     – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ɤȼɬ. 

                                                             (4.15) 

ɝɞɟ     ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, ɩɨɞɜɨɞɢɦɚɹ ɤ ɤɨɧɞɟɧɫɚɬɭ ɨɬ ɝɚɡɨɜ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪɟ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɤȼɬ; 

     – ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ,ɤȼɬ. 

                                         

ȼ ɨɛɨɢɯ ɫɥɭɱɚɹɯ ɧɟɜɹɡɤɚ ɦɟɧɟɟ 1 ɩɪɨɰɟɧɬɚ, ɱɬɨ ɞɨɩɭɫɬɢɦɨ. 

4.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ ɭɫɬɚɧɨɜɤɢ 

Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɚɡɦɟɪɨɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ. 

ɑɢɫɥɨ ɬɪɭɛ ɜ ɨɞɧɨɦ ɪɹɞɭ, ɲɬ:           (4.16) 

ɝɞɟ      ɞɥɢɧɚ Ɍȼɉ, ɦ; 
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ɇɚɯɨɞɢɦ ɞɥɢɧɭ ɤɚɠɞɨɝɨ ɡɦɟɟɜɢɤɚ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ɦ: 

                                              (4.17) 

ɝɞɟ     ɩɥɨɳɚɞɶ ɨɯɥɚɞɢɬɟɥɹ ɝɚɡɨɜ, ɦ2; 

                         ; 

                              

ɇɚɯɨɞɢɦ ɞɥɢɧɭ ɤɚɠɞɨɝɨ ɡɦɟɟɜɢɤɚ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ: 

                                            (4.18) 

ɝɞɟ     ɩɥɨɳɚɞɶ ɤɨɧɞɟɧɫɚɬɨɪɚ ɜɨɞɹɧɵɯ ɩɚɪɨɜ, ɦ2, 

                         ; 

                             . 
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Ɋɢɫɭɧɨɤ 4.3 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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Ɋɢɫɭɧɨɤ 4.4 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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5  ɗɤɨɥɨɝɢɱɟɫɤɚя ɱɚɫɬɶ 

5.1  Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɫɟɪɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɨɤɫɢɞɚ ɫɟɪɵ     ɢ     ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ     (ɤɝ/ɫ), 

ɜɵɛɪɚɫɵɜɚɟɦɨɟ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

               (          ), (5.1) 

ɝɞɟ   – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ; 

    – ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ; 

          – ɞɨɥɹ    , ɭɥɨɜɥɟɧɧɚɹ ɡɨɥɨɜɵɦɢ ɱɚɫɬɢɰɚɦɢ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɝɚɡɨɯɨɞɟ ɤɨɬɥɚ. 

                      ቀ       ቁ         

5.2  Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɜɵɛɪɨɫɚ ɨɤɢɫɥɨɜ ɚɡɨɬɚ 

Ʉɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɞɜɭɨɤɢɫɶ ɚɡɨɬɚ, ɤɝ/ɫ, 

ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ: 

                        ቀ       ቁ                      , (5.2) 

ɝɞɟ   – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɜɵɯɨɞ ɨɤɢɫɥɨɜ ɚɡɨɬɚ, ɤɝ/ɬ. ɭ. ɬ: 

            , (5.3) 

ɝɞɟ        –ɮɚɤɬɢɱɟɫɤɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɤɝ/ɫ; 

       – ɧɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɤɝ/ɫ. 

                     

   – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ, ɤɝ/ɫ; 

     – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɤȾɠ/ɤɝ; 

    – ɦɟɯɚɧɢɱɟɫɤɢɣ ɧɟɞɨɠɨɝ, %; 
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   – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞɨɤɢɫɥɨɜ ɚɡɨɬɚ 

ɤɚɱɟɫɬɜɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ:                                      (5.4) 

ɝɞɟ    – ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɜ ɬɨɩɥɢɜɟ, %,0,6; 

         – ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɪɟɰɢɪɤɭɥɹɰɢɢ 

ɝɚɡɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɞɚɱɢ ɢɯ ɜ ɬɨɩɤɭ; 

      – ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɪɚɫɯɨɞɚ ɞɭɬɶɟɜɨɝɨ 

ɜɨɡɞɭɯɚ, % [1]; 

    – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɫɬɪɭɤɰɢɸ ɝɨɪɟɥɨɤ. Ⱦɥɹ 

ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,85; 

    – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. ɉɪɢ ɬɜɟɪɞɨɦ 

ɲɥɚɤɨɭɞɚɥɟɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1; 

         – ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ     

ɩɪɢ ɞɜɭɯɫɬɚɞɢɣɧɨɦ ɫɠɢɝɚɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ     , ɩɪɨɰɟɧɬɧɨɣ ɞɨɥɢ 
ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɱɟɪɟɡ ɮɭɪɦɵ ɜɨɡɞɭɲɧɨɝɨ ɞɭɬɶɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɵɲɟ 

ɝɨɪɟɥɨɤ [1]. 

                                  ቀ        ቁ                                       

5.3  Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ 

Ɉɬɜɨɞ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɧɚ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɛɥɨɤɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɱɟɪɟɡ 

ɫɭɳɟɫɬɜɭɸɳɭɸ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, ɧɚ ɤɨɬɨɪɭɸ ɭɠɟ ɪɚɛɨɬɚɸɬ ɬɪɢ ɷɧɟɪɝɨɛɥɨɤɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɪɚɫɫɱɢɬɚɬɶ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ 

ɜɟɳɟɫɬɜɚ   , ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ 
ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) ɩɨ ɮɨɪɦɭɥɟ, ɦɝ/ɦ3: 

   √           √     , (5.3) 
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ɝɞɟ       – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; 

     – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ 

ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ; 

       – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 

ɫɤɨɪɨɫɬɢ ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ ɩɪɢ          ɦ/ɫ; 

       – ɜɵɫɨɬɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ, ɦ; 

   – ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛɵ, ɦ3/ɫ:            , (5.4) 

ɝɞɟ       – ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɪɚɜɟɧ ɨɛɴɟɦɭ, ɧɚɣɞɟɧɧɨɦɭ ɪɚɧɟɟ  

            – ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ3/ɫ.                         

        – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 

ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ºɋ; 

   – ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɡɨɥɵ ɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɢɡ 

ɬɪɭɛɵ, ɝ/ɫ:        , (5.5) 

ɝɞɟ            – ɜɵɛɪɨɫ ɡɨɥɵ, ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ 

ɷɧɟɪɝɨɛɥɨɤɚ 800 Ɇȼɬ, ɝ/ɫ; 

   – ɜɵɛɪɨɫ ɡɨɥɵ, ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ, ɝ/ɫ: 

                                                , (5.6) 

ɝɞɟ      – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (5.1); 

      – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (5.1); 

         – ɦɚɫɫɨɜɵɣ ɜɵɛɪɨɫ ɡɨɥɵ ɜ ɞɵɦɨɜɭɸ ɬɪɭɛɭ, ɝ/ɫ, 0,09869. 

                                                          ,  
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                     ,     √                      √                    
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6  ɉɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ 

6.1  Ɉɱɢɫɬɤɚ ɞɵɦɨɜɵɯ ɝɚɡɨɜ 

Ɉɩɵɬɧɨ ɩɪɨɦɵɲɥɟɧɧɚɹ ɭɫɬɚɧɨɜɤɚ ɩɨ ɚɦɦɢɚɱɧɨ-ɰɢɤɥɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ. 

ȼ ɨɫɧɨɜɭ Ɉɉɍ ɩɨɥɨɠɟɧ ɚɦɦɢɚɱɧɨ-ɰɢɤɥɢɱɟɫɤɢɣ ɫɩɨɫɨɛ ɨɱɢɫɬɤɢ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɞɢɨɤɫɢɞɚ ɫɟɪɵ. 

Ɉɞɢɧ ɢɡ ɛɥɨɤɨɜ ɜɵɩɨɥɧɟɧ ɩɨ ɫɯɟɦɟ ɫ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ 

ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɞɨ 28°ɋ ɜɨɞɨɣ ɫɩɟɰɢɚɥɶɧɨɝɨ ɰɢɤɥɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɜ ɫɟɛɹ ɛɚɤ 

ɧɟɣɬɪɚɥɢɡɚɬɨɪ, ɨɫɜɟɬɥɢɬɟɥɶ, ɞɜɭɯɫɟɤɰɢɨɧɭɸ ɜɟɧɬɢɥɹɬɨɪɧɭɸ ɝɪɚɞɢɪɧɸ ɢ 

ɧɚɫɨɫɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

ɇɟɣɬɪɚɥɢɡɚɰɢɹ ɡɚɤɢɫɥɟɧɧɨɣ ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɧɬɚɤɬɚ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 

ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɢɡɜɟɫɬɤɨɜɵɦ ɦɨɥɨɤɨɦ. 

ȼɨ ɜɬɨɪɨɦ ɛɥɨɤɟ ɨɯɥɚɠɞɟɧɢɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɟɪɟɞ ɩɨɞɚɱɟɣ ɢɯ ɞɥɹ 

ɚɛɫɨɪɛɰɢɢ SO2 ɞɨ 65°ɋ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɢɫɩɚɪɟɧɢɹ ɱɚɫɬɢ ɰɢɪɤɭɥɢɪɭɸɳɟɝɨ 

ɪɚɫɬɜɨɪɚ (ɛɥɨɤ ɛɟɡ ɨɯɥɚɠɞɟɧɢɹ). 

Ɉɛɳɢɦ ɞɥɹ ɨɛɨɢɯ ɛɥɨɤɨɜ ɹɜɥɹɸɬɫɹ: ɨɬɞɟɥɟɧɢɟ ɫɭɲɤɢ ɢ ɫɧɢɠɟɧɢɹ 

ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ, ɰɢɤɥ ɨɛɨɪɨɬɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫ 

ɝɪɚɞɢɪɧɟɣ, ɤɨɦɩɪɟɫɫɨɪɧɚɹ, ɭɡɟɥ ɨɫɭɲɤɢ ɫɭɥɶɮɚɬɚ ɚɦɦɨɧɢɹ, ɨɬɞɟɥɟɧɢɟ 

ɪɚɡɥɨɠɟɧɢɹ ɢ ɚɦɦɢɚɱɧɨɟ ɯɨɡɹɣɫɬɜɨ. 

ɉɪɢɧɰɢɩɢɚɥɶɧɚɹ ɫɯɟɦɚ ɭɫɬɚɧɨɜɤɢ (ɩɪɨɟɤɬɧɚɹ) ɩɨɤɚɡɚɧɚ ɧɚ ɪɢɫɭɧɤɟ 6.1. 

Ⱦɵɦɨɜɵɟ ɝɚɡɵ ɩɨɫɥɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɨɱɢɫɬɤɢ ɨɬ ɡɨɥɵ (ɛɚɬɚɪɟɣɧɵɟ 

ɰɢɤɥɨɧɵ) ɩɨɫɬɭɩɚɸɬ ɜ ɷɥɟɤɬɪɨɮɢɥɶɬɪ 3. Ⱦɵɦɨɫɨɫɨɦ 4 ɨɛɟɫɩɵɥɟɧɧɵɟ 

ɞɵɦɨɜɵɟ ɝɚɡɵ ɩɨɞɚɸɬɫɹ ɜ ɧɢɠɧɸɸ ɫɟɤɰɢɸ «ɚ» ɚɛɫɨɪɛɟɪɚ 5, ɝɞɟ ɨɧɢ 

ɨɪɚɲɚɸɬɫɹ ɜɨɞɨɣ ɢ ɨɯɥɚɠɞɚɸɬɫɹ ɞɨ 28°ɋ. ȼɟɪɯɧɢɟ ɫɟɤɰɢɢ ɚɛɫɨɪɛɟɪɚ «ɛ» ɢ 

«ɜ» ɨɪɨɲɚɸɬɫɹ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɝɥɨɬɢɬɟɥɶɧɵɦ ɪɚɫɬɜɨɪɨɦ, ɫɨɞɟɪɠɚɳɢɦ 

ɫɭɥɶɮɢɬ–ɛɢɫɭɥɶɮɢɬ ɚɦɦɨɧɢɹ ɨɛɪɚɡɭɸɳɢɦɫɹ ɩɪɢ ɤɨɧɬɚɤɬɟ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, 

ɫɨɞɟɪɠɚɳɢɯ SO2, ɢ ɩɪɨɦɵɜɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɧɚɫɵɳɟɧɧɨɝɨ ɚɦɦɢɚɤɨɦ ɩɨ 

ɪɟɚɤɰɢɹɦ:                        (6.1) 
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                             (6.2) 

Ɉɱɢɳɟɧɧɵɟ ɨɬ SO2 ɞɵɦɨɜɵɟ ɝɚɡɵ ɩɨɫɬɭɩɚɸɬ ɜ «ɦɨɤɪɵɣ» 

ɷɥɟɤɬɪɨɮɢɥɶɬɪ 6, ɝɞɟ ɨɫɜɨɛɨɠɞɚɸɬɫɹ ɨɬ ɬɭɦɚɧɚ ɪɚɫɬɜɨɪɚ ɚɦɦɨɧɢɣɧɵɯ ɫɨɥɟɣ, 

ɩɨɫɥɟ ɱɟɝɨ ɜɵɛɪɚɫɵɜɚɸɬɫɹ ɱɟɪɟɡ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɜ ɚɬɦɨɫɮɟɪɭ. ɂɡ ɫɟɤɰɢɢ «ɛ» 

ɚɛɫɨɪɛɟɪɚ ɩɨɝɥɨɬɢɬɟɥɶɧɵɣ ɪɚɫɬɜɨɪ ɫɚɦɨɬɟɤɨɦ ɩɨɫɬɭɩɚɟɬ ɜ ɫɛɨɪɧɢɤ 13, 

ɨɬɤɭɞɚ ɧɚɫɨɫɨɦ 14 ɱɟɪɟɡ ɩɨɞɨɝɪɟɜɚɬɟɥɶ 17 ɩɨɞɚɟɬɫɹ ɜ ɞɟɫɨɪɛɟɪ 18, ɝɞɟ ɩɪɢ 

ɬɟɦɩɟɪɚɬɭɪɟ 96…97°ɋ ɢ ɪɚɡɪɟɠɟɧɢɢ 210 ɦɦ. ɪɬ. ɫɬ. ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɥɨɠɟɧɢɟ 

ɪɚɫɬɜɨɪɚ ɛɢɫɭɥɶɮɢɬɚ ɚɦɦɨɧɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɫɟɪɧɢɫɬɨɝɨ 

ɚɧɝɢɞɪɢɞɚ ɩɨ ɪɟɚɤɰɢɢ:                              (6.3) 
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Ɋɢɫɭɧɨɤ 6.1 – ɋɯɟɦɚ ɭɫɬɚɧɨɜɤɢ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɩɨ ɚɦɦɢɚɱɧɨ-
ɰɢɤɥɢɱɟɫɤɨɦɭ ɦɟɬɨɞɭ (Ⱦɨɪɨɝɨɛɭɠɫɤɚɹ Ɍɗɐ)  
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1 - ɤɨɬɟɥ; 2 - ɰɢɤɥɨɧɵ; 3 - ɫɭɯɨɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ; 4 - ɞɵɦɨɫɨɫ; 5 - ɚɛɫɨɪɛɟɪ; 6 - 
ɦɨɤɪɵɣ ɷɥɟɤɬɪɨɮɢɥɶɬɪ; 7 - ɧɟɣɬɪɚɥɢɡɚɬɨɪ; 8 - ɨɫɜɟɬɥɢɬɟɥɶ; 9 - ɛɚɤ 

ɨɫɜɟɬɥɟɧɧɨɣ ɜɨɞɵ; 10, 12, 15, 16 - ɧɚɫɨɫɵ; 11 - ɝɪɚɞɢɪɧɹ; 13 - ɫɛɨɪɧɢɤ 
ɧɚɫɵɳɟɧɧɨɝɨ ɪɚɫɬɜɨɪɚ; 14 - ɫɛɨɪɧɢɤ ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ; 17 - 

ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 18 - ɞɟɫɨɪɛɟɪ; 19, 20 - ɫɭɲɢɥɶɧɚɹ ɛɚɲɧɹ; 21, 22 - ɫɛɨɪɧɢɤ 
ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ; 23 ɜɚɤɭɭɦ-ɧɚɫɨɫ; 24, 25 - ɬɟɩɥɨɨɛɦɟɧɧɢɤ; 26 - ɬɚɧɤ ɠɢɞɤɨɝɨ 
ɫɟɪɧɢɫɬɨɝɨ ɚɧɝɢɞɪɢɞɚ; 27 - ɮɢɥɶɬɪ; - 28 - ɜɵɩɚɪɧɨɣ ɚɩɩɚɪɚɬ; 29 - ɰɟɧɬɪɢɮɭɝɚ; 

30 - ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ 

Ɋɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɫɭɥɶɮɢɬɚ ɚɦɦɨɧɢɹ ɫɬɟɤɚɟɬ ɱɟɪɟɡ 

ɬɟɩɥɨɨɛɦɟɧɧɢɤ 17 ɜ ɫɛɨɪɧɢɤ 14. ɋɸɞɚ ɠɟ ɩɨɞɚɟɬɫɹ ɝɚɡɨɨɛɪɚɡɧɵɣ ɚɦɦɢɚɤ ɞɥɹ 

ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɫɬɜɨɪɚ ɜ ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɧɵɯ 

ɩɪɟɞɟɥɚɯ. ɂɡ ɫɛɨɪɧɢɤɚ 14 ɧɚɫɨɫɨɦ 15 ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɩɨɞɚɟɬɫɹ ɜ 

ɫɟɤɰɢɸ «ɜ» ɚɛɫɨɪɛɟɪɚ, ɡɚɦɵɤɚɹ ɰɢɤɥ. 

ȼɥɚɠɧɵɣ ɝɚɡɨɨɛɪɚɡɧɵɣ ɞɢɨɤɫɢɞ ɫɟɪɵ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜɚɤɭɭɦ-

ɧɚɫɨɫɨɦ 23 ɱɟɪɟɡ ɫɭɲɢɥɶɧɵɟ ɛɚɲɧɢ 19 ɢ 20, ɨɪɨɲɚɟɦɵɟ 93 ɢ 98%-ɧɨɣ ɫɟɪɧɨɣ 

ɤɢɫɥɨɬɨɣ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɉɫɭɲɟɧɧɵɣ ɞɢɨɤɫɢɞ ɫɟɪɵ ɩɨɫɬɭɩɚɟɬ ɜ ɨɬɞɟɥɟɧɢɟ 

ɫɠɢɠɟɧɢɹ, ɝɞɟ ɜ ɬɟɩɥɨɨɛɦɟɧɧɢɤɟ 24 ɨɯɥɚɠɞɚɟɬɫɹ ɨɛɨɪɨɬɧɨɣ ɜɨɞɨɣ ɞɨ 35°ɋ ɢ 

ɜ ɯɨɥɨɞɢɥɶɧɢɤɟ 25 ɫɠɢɠɚɟɬɫɹ ɪɚɫɬɜɨɪɨɦ ɯɥɨɪɢɫɬɨɝɨ ɤɚɥɶɰɢɹ       ɩɪɢ 

ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ. ɋɠɢɠɟɧɧɵɣ ɞɢɨɤɫɢɞ ɫɟɪɵ ɫɬɟɤɚɟɬ ɜ ɬɚɧɤ-

ɯɪɚɧɢɥɢɳɟ 26, ɨɬɤɭɞɚ ɨɬɝɪɭɠɚɟɬɫɹ ɜ ɠ/ɞ ɰɢɫɬɟɪɧɵ ɩɨɬɪɟɛɢɬɟɥɸ. 

ȼ ɩɪɨɰɟɫɫɟ ɚɛɫɨɪɛɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɡɚ ɫɱɟɬ ɫɨɞɟɪɠɚɳɟɝɨɫɹ ɜ 

ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɬɪɢɨɤɫɢɞɚ ɫɟɪɵ ɢ ɤɢɫɥɨɪɨɞɚ ɜ ɩɪɨɦɵɜɨɱɧɨɦ ɪɚɫɬɜɨɪɟ 

ɨɛɪɚɡɭɟɬɫɹ ɫɭɥɶɮɚɬ ɚɦɦɨɧɢɹ, ɚ ɬɚɤɠɟ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɡɨɥɚ. ɉɨɷɬɨɦɭ ɱɚɫɬɶ 

ɪɟɝɟɧɟɪɢɪɨɜɚɧɧɨɝɨ ɪɚɫɬɜɨɪɚ ɧɟɩɪɟɪɵɜɧɨ ɜɵɜɨɞɢɬɫɹ ɢɡ ɰɢɤɥɚ ɧɚ ɨɱɢɫɬɤɭ ɨɬ 

ɡɨɥɵ ɜ ɮɢɥɶɬɪɟ 27. ɑɚɫɬɶ ɮɢɥɶɬɪɚɬɚ ɨɬɜɨɞɢɬɫɹ ɞɥɹ ɜɵɩɚɪɢɜɚɧɢɹ ɜɥɚɝɢ ɢ 

ɩɨɥɭɱɟɧɢɹ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ ɫɭɥɶɮɚɬɚ ɚɦɦɨɧɢɹ ɜ ɜɵɩɚɪɧɨɦ ɚɩɩɚɪɚɬɟ 28. 

Ʉɪɢɫɬɚɥɥɵ ɫɭɥɶɮɚɬɚ ɚɦɦɨɧɢɹ ɜ ɰɟɧɬɪɢɮɭɝɟ 29 ɨɬɞɟɥɹɸɬɫɹ ɨɬ ɦɚɬɨɱɧɨɝɨ 

ɪɚɫɬɜɨɪɚ, ɩɨɞɚɸɬɫɹ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ 30 ɢ ɡɚɬɟɦ ɧɚ ɫɤɥɚɞ ɝɨɬɨɜɨɣ 

ɩɪɨɞɭɤɰɢɢ. 
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6.2 Ɉɱɢɫɬɤɚ ɫɬɨɱɧɵɯ ɜɨɞ  

6.2.1  ɋɩɨɫɨɛɵ ɨɛɪɚɛɨɬɤɢ ɞɥя ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ 

6.2.1.1  Ɋɟɚɝɟɧɬɧɚɹ ɨɛɪɚɛɨɬɤɚ 

ɂɫɯɨɞɧɵɟ ɫɬɨɤɢ ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɪɚɫɬɜɨɪɨɦ ɤɨɚɝɭɥɹɧɬɚ ɢ ɮɥɨɤɭɥɹɧɬɚ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɟ ɫɬɚɧɰɢɢ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɢ ɞɨɡɢɪɨɜɚɧɢɹ ɪɟɚɝɟɧɬɨɜ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɨɬɨɱɧɭɸ ɩɨɞɚɱɭ ɪɚɛɨɱɢɯ ɪɚɫɬɜɨɪɨɜ. ɂɧɬɟɧɫɢɜɧɨɟ ɢ 

ɩɨɥɧɨɟ ɫɦɟɲɟɧɢɟ ɪɟɚɝɟɧɬɨɜ ɫ ɜɨɞɨɣ ɢ ɧɟɨɛɯɨɞɢɦɨɟ ɜɪɟɦɹ ɤɨɧɬɚɤɬɚ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɬɪɭɛɧɵɣ ɮɥɨɤɭɥɹɬɨɪ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɫɬɚɬɢɱɟɫɤɢɦɢ 

ɫɦɟɫɢɬɟɥɹɦɢ.  

6.2.1.2  Ɉɬɫɬɚɢɜɚɧɢɟ 

Ɉɛɪɚɛɨɬɚɧɧɵɟ ɪɟɚɝɟɧɬɚɦɢ ɫɬɨɱɧɵɟ ɜɨɞɵ ɩɨɫɬɭɩɚɸɬ ɜ ɬɨɧɤɨɫɥɨɣɧɵɣ 

ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɨɬɫɬɨɣɧɢɤ, ɜ ɤɨɬɨɪɨɦ ɫɤɨɚɝɭɥɢɪɨɜɚɧɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ 

ɜɵɩɚɞɚɸɬ ɜ ɨɫɚɞɨɤ. Ɉɫɚɞɨɤ ɫɨɛɢɪɚɟɬɫɹ ɜ ɧɢɠɧɟɣ ɤɨɧɢɱɟɫɤɨɣ ɱɚɫɬɢ 

ɨɬɫɬɨɣɧɢɤɚ, ɨɬɤɭɞɚ ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɵɜɨɞɢɬɫɹ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞ ɫɛɪɨɫɚ 

ɨɫɚɞɤɚ ɜ ɲɥɚɦɨɜɭɸ ɟɦɤɨɫɬɶ. Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɨɬɜɨɞɢɬɫɹ ɢɡ ɨɬɫɬɨɣɧɢɤɚ ɜ 

ɫɚɦɨɬɟɱɧɨɦ ɪɟɠɢɦɟ ɢ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɫɛɨɪɧɭɸ ɟɦɤɨɫɬɶ.  

6.2.1.3  ɇɚɩɨɪɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ ɮɢɥɶɬɪɚɰɢɹ 

Ɉɫɜɟɬɥɟɧɧɚɹ ɜɨɞɚ ɢɡ ɟɦɤɨɫɬɢ ɧɚɫɨɫɨɦ ɩɨɞɚɟɬɫɹ ɧɚ ɧɚɩɨɪɧɵɟ ɡɟɪɧɢɫɬɵɟ 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ, ɝɞɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɭɞɚɥɟɧɢɟ ɨɫɬɚɬɨɱɧɵɯ 

ɜɡɜɟɲɟɧɧɵɯ ɜɟɳɟɫɬɜ. Ⱦɥɹ ɪɟɝɟɧɟɪɚɰɢɢ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɪɚɬɧɨɬɨɱɧɚɹ ɩɪɨɦɵɜɤɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ. ɉɪɨɦɵɜɧɵɟ ɜɨɞɵ 

ɨɬ ɧɚɩɨɪɧɵɯ ɮɢɥɶɬɪɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ «ɜ ɝɨɥɨɜɭ» ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ.  

6.2.1.4  ɋɨɪɛɰɢɨɧɧɚɹ ɨɱɢɫɬɤɚ 

Ɏɢɥɶɬɪɚɬ ɢɡ ɦɟɯɚɧɢɱɟɫɤɢɯ ɮɢɥɶɬɪɨɜ ɩɨɫɬɭɩɚɟɬ ɧɚ ɧɚɩɨɪɧɵɟ ɭɝɨɥɶɧɵɟ 

ɮɢɥɶɬɪɵ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɮɢɧɢɲɧɚɹ ɨɱɢɫɬɤɚ ɨɬ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɢ 

ɨɪɝɚɧɢɱɟɫɤɢɯ ɡɚɝɪɹɡɧɟɧɢɣ. Ⱦɥɹ ɜɡɪɵɯɥɟɧɢɹ ɮɢɥɶɬɪɭɸɳɟɣ ɡɚɝɪɭɡɤɢ 

ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɛɪɚɬɧɨɬɨɱɧɚɹ ɩɪɨɦɵɜɤɚ ɨɱɢɳɟɧɧɨɣ ɜɨɞɨɣ. ɉɪɨɦɵɜɧɵɟ ɜɨɞɵ 

ɨɬ ɧɚɩɨɪɧɵɯ ɮɢɥɶɬɪɨɜ ɧɚɩɪɚɜɥɹɸɬɫɹ «ɜ ɝɨɥɨɜɭ» ɩɪɨɰɟɫɫɚ ɨɱɢɫɬɤɢ.  
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6.2.1.5  Ɉɛɟɡɜɨɠɢɜɚɧɢɟ ɨɫɚɞɤɚ 

Ⱦɥɹ ɨɛɟɡɜɨɠɢɜɚɧɢɹ ɨɫɚɞɤɚ ɩɪɢɦɟɧɹɟɬɫɹ ɲɧɟɤɨɜɵɣ ɨɛɟɡɜɨɠɢɜɚɬɟɥɶ ɢɥɢ 

ɦɟɲɤɨɜɵɣ ɮɢɥɶɬɪ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɛɪɚɧɧɨɣ ɦɨɞɢɮɢɤɚɰɢɢ 
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ɁȺɄɅɘɑȿɇɂȿ 

Ɋɚɛɨɬɚ ɨɛɨɫɧɨɜɵɜɚɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ–67 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ–1 ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. 

Ɇɧɨɸ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ, ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ, 

ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɬɟɯɧɢɱɟɫɤɨɟ ɢ 

ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ–

67 ȻȽɊɗɋ–1. 

ɉɨ ɜɵɩɨɥɧɟɧɧɨɦɭ ɪɚɫɱɟɬɭ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɢɞɧɨ, 

ɱɬɨ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɩɨɹɜɥɹɟɬɫɹ ɷɤɨɧɨɦɢɹ ɬɨɩɥɢɜɚ.  

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɫɨɞɟɪɠɢɬ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 

ɉɨ ɜɵɩɨɥɧɟɧɧɨɦɭ ɪɚɫɱɟɬɭ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɨɟɤɬɚ ɫɨɫɬɚɜɢɥ 10 ɥɟɬ. 

Ɋɚɫɱɟɬ ɭɬɢɥɢɡɚɰɢɨɧɧɨɣ ɭɫɬɚɧɨɜɤɢ ɩɨɤɚɡɚɥ ɩɥɨɳɚɞɢ ɢ ɝɚɛɚɪɢɬɧɵɟ 

ɪɚɡɦɟɪɵ, ɨɧɢ ɨɤɚɡɚɥɢɫɶ ɛɨɥɶɲɟ ɩɪɟɞɩɨɥɚɝɚɟɦɵɯ, ɱɬɨ ɩɪɢɜɟɥɨ ɤ ɩɪɨɛɥɟɦɟ 

ɪɚɡɦɟɳɟɧɢɹ ɭɫɬɚɧɨɜɤɢ ɧɚ ɫɬɚɧɰɢɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɩɪɨɛɥɟɦɵ ɛɵɥɨ 

ɩɪɢɧɹɬɨ ɩɨɞɧɢɦɚɬɶ Ɍȼɉ.  

ɂɡ-ɡɚ ɜɨɡɧɢɤɚɸɳɟɣ ɩɪɨɛɥɟɦɵ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ ɤɨɧɞɟɧɫɚɬɚ, 

ɦɧɨɸ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɢ ɩɪɟɞɥɨɠɟɧɵ ɜɚɪɢɚɧɬɵ ɨɱɢɫɬɤɢ. 
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