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ɊȿФȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ» ɫɨɞɟɪɠɢɬ 75 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 5 ɥɢɫɬɨɜ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɌȿɉɅɈȼȺə ɋɏȿɆȺ, ɈɋɇɈȼɇɈɃ ɄɈɇȾȿɇɋȺɌ, ɈɐɊ, ɌȿɏɇɂɄɈ-
ɗɄɈɇɈɆɂɑȿɋɄɂȿ ɉɈɄȺɁȺɌȿɅɂ, ɉɅȺɋɌɂɇɑȺɌɕɃ 
ɌȿɉɅɈɈȻɆȿɇɇɂɄ, ȽɅɍȻɈɄȺə ɍɌɂɅɂɁȺɐɂə. 

Ɉɛɴɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ – ɮɢɥɢɚɥ ɉȺɈ «ɘɇɂ ɉɊɈ Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ» 

ɐɟɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ: 

– ɭɦɟɧɶɲɟɧɢɟ ɭɫɥɨɜɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ 

– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 

– ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ, ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ ɉ-67 
ɭɫɬɚɧɨɜɥɟɧ ȼȼɌɈ ɭɜɟɥɢɱɟɧɧɨɣ ɩɥɨɳɚɞɢ, ɜ ɉɌɋ ɞɨɛɚɜɥɟɧ ɉɌɈ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ 
ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ ɜ ɨɬɛɨɪɵ ɧɚ ɉɇȾ-1, ɉɇȾ-2, ɉɇȾ-3, ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ʉ-800-
240-5. 

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 ɬɚɦ 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 ɜɬɨɪɨɝɨ ɤɨɧɬɭɪɚ ɫɢɫɬɟɦɵ 
ȼȼɌɈ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ-67 ȻȽɊɗɋ-1 ɧɚ ɜɬɨɪɨɣ ɷɧɟɪɝɨɛɥɨɤ ɫ 
ɭɜɟɥɢɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ, ɱɬɨ ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɬɨɩɥɢɜɚ 
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1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ.  

1.1 Ʉɪɚɬɤɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɭɪɛɢɧɵ  

ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ, ɤ ɭɫɬɚɧɨɜɤɟ ɩɪɢɧɹɬɚ ɨɞɧɨɜɚɥɶɧɚɹ 
ɩɹɬɢɰɢɥɢɧɞɪɨɜɚɹ ɬɭɪɛɢɧɚ ɬɢɩɚ Ʉ-800-240-5 

 

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 
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. 
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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 ܳː˓  =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 
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ɤɚɪɤɚɫɟ ɡɞɚɧɢɹ, ɞɥɹ ɭɩɥɨɬɧɟɧɢɹ ɦɟɫɬ ɩɪɢɦɵɤɚɧɢɹ ɝɨɪɟɥɨɤ ɤ ɮɥɚɧɰɚɦ ɚɦɛɪɚɡɭɪ 
ɝɨɪɟɥɨɤ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɫɩɟɰɢɚɥɶɧɵɟ ɭɩɥɨɬɧɟɧɢɹ ɝɨɪɟɥɨɤ. 

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 
(ɫɬɚɧɰɢɢ). ȼ ɡɚɞɚɱɭ ɷɬɨɣ ɠɟ ɫɢɫɬɟɦɵ ɜɯɨɞɢɬ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɫɬɨɹɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (40 °ɋ) ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ. 
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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: 

ɦɚɥɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ ɈȼɆ, 
ɝɥɭɛɨɤɨɜɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ ɜɨɞɹɧɨɣ ɨɱɢɫɬɤɢ ɷɤɪɚɧɨɜ ɈȼȽ ɢ 
ɚɩɩɚɪɚɬɵ WLB ɞɥɹ ɨɱɢɫɬɤɢ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ; 

- ɝɥɭɛɨɤɨɜɵɞɜɢɠɧɵɟ ɨɛɞɭɜɨɱɧɵɟ ɚɩɩɚɪɚɬɵ RK-SL ɞɥɹ ɨɛɞɭɜɤɢ ɲɢɪɦ; 

- ɦɧɨɝɨɫɨɩɥɨɜɵɟ ɚɩɩɚɪɚɬɵ RK-Sȼ ɞɥɹ ɨɛɞɭɜɤɢ Ʉɉɉ, Ʉȼɉ, ȼɗɄ. 
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Ⱦɥɹ ɫɧɢɠɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɢɡ ɤɨɬɥɚ ɝɚɡɨɜ ɫɨ 160-170 0ɋ ɞɨ 
140 0ɋ, ɧɟɨɛɯɨɞɢɦɵɯ ɩɨ ɭɫɥɨɜɢɹɦ ɨɛɟɫɩɟɱɟɧɢɹ ɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɝɨ ɄɉȾ 
ɷɥ/ɮɢɥɶɬɪɨɜ, ɧɚ ɤɨɬɥɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɭɫɬɚɧɨɜɤɚ ɫɢɫɬɟɦɵ ɢɡɛɵɬɨɱɧɨɝɨ ɜɨɡɞɭɯɚ 
ɫɨ ɫɜɨɢɦɢ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢ ɜɨɡɞɭɲɧɨɜɨɞɹɧɵɦɢ ɬɟɩɥɨɨɛɦɟɧɧɢɤɚɦɢ (ȼȼɌɈ), 
ɩɨɡɜɨɥɹɸɳɢɦɢ ɨɬɞɚɜɚɬɶ ɬɟɩɥɨ ɝɚɡɨɜ ɜ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɭɸ ɫɟɬɶ ɛɥɨɤɚ 
(ɫɬɚɧɰɢɢ). ȼ ɡɚɞɚɱɭ ɷɬɨɣ ɠɟ ɫɢɫɬɟɦɵ ɜɯɨɞɢɬ ɢ ɩɨɞɞɟɪɠɚɧɢɟ 
ɩɨɫɬɨɹɧɧɨɣɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (40 0ɋ) ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ. 

 

1.3 ɉɪɟɞɥɚɝɚɟɦɵɟ ɪɟɲɟɧɢя 

Ɉɬɫɭɬɫɬɜɢɟ ɪɨɫɬɚ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ ɝ. ɒɚɪɵɩɨɜɨ ɫ 2009÷2017ɝ. ɫɨɡɞɚɥɨ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɟɣ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ ɤɨɦɛɢɧɢɪɨɜɚɧɧɭɸ ɫɯɟɦɭ ɨɬɛɨɪɚ ɬɟɩɥɨɜɨɣ 
ɧɚɝɪɭɡɤɢ ɨɬ ȼȼɌɈ: 

Ⱥ) ȼɧɟɞɪɟɧɢɟ ɦɨɞɭɥɹ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɨɪɝɚɧɢɱɟɫɤɨɦ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ, 
ɡɚɩɢɬɚɧɧɵɣ ɫɟɬɟɜɨɣ ɜɨɞɨɣ ɩɨɫɥɟ ȼȼɌɈ. 

Ȼ) Ɉɫɧɨɜɧɵɦ ɤɨɧɞɟɧɫɚɬɨɦ ɡɚ ɉɇȾ-1 ɱɟɪɟɡ 2 ɩɥɚɫɬɢɧɱɚɬɵɯ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɚ ɢɡ ɡɚɦɤɧɭɬɨɝɨ ɩɨ ɫɟɬɟɜɨɣ ɜɨɞɟ ɤɨɧɬɭɪɚ ȼȼɌɈ – ɪɟɡɟɪɜɧɚɹ 
ɞɜɭɯɤɨɧɬɭɪɧɚɹ ɫɯɟɦɚ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ). 

ȼ) Ɉɫɧɨɜɧɵɦ ɤɨɧɞɟɧɫɚɬɨɦ ɡɚ ɤɨɧɞɟɧɫɚɬɨɪɨɦ, ɛɚɣɩɚɫɢɪɭɹ ɉɇȾ-1, ɉɇȾ-
2, ɉɇȾ-3 ɱɟɪɟɡ ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ ɢɡ ɡɚɦɤɧɭɬɨɝɨ ɩɨ ɫɟɬɟɜɨɣ ɜɨɞɟ 
ɤɨɧɬɭɪɚ ȼȼɌɈ – ɪɟɡɟɪɜɧɚɹ ɞɜɭɯɤɨɧɬɭɪɧɚɹ ɫɯɟɦɚ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɬɟɩɥɨɩɨɬɪɟɛɥɟɧɢɹ). ɋ ɩɨɜɵɲɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɡɚ ɫɱёɬ ɫɧɢɠɟɧɢɹ 
ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ. 
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1.4 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 

ȼɚɪɢɚɧɬ Ⱥ. 

ȼɫɹ ɫɟɬɟɜɚɹ ɜɨɞɚ ɩɨɫɥɟ ȼȼɌɈ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɬɟɩɥɨɨɛɦɟɧɧɢɤ - 
ɢɫɩɚɪɢɬɟɥɶ, ɫɨɟɞɢɧɹɸɳɢɣ ɤɨɧɬɭɪ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɤɨɧɬɭɪ ɪɚɛɨɱɟɝɨ ɚɝɟɧɬɚ, 
ɤɨɬɨɪɵɣ ɢɫɩɨɥɶɡɭɟɬ ɬɟɩɥɨɬɭ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. ɋɯɟɦɚ 
ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 1.3. 

 

1 – ȼȼɌɈ-1, 2 – ȼȼɌɈ-2, 3 – Ɍɟɩɥɨɨɛɦɟɧɧɢɤ ɢɫɩɚɪɢɬɟɥɶ, 4 – ɋɟɩɚɪɚɬɨɪ, 5 – 
Ɍɭɪɛɢɧɚ, 6 – ɗɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪ, 7 – Ʉɨɧɞɟɧɫɚɬɨɪ, 8 – ɇɚɤɨɩɢɬɟɥɶɧɵɣ ɛɚɤ, 9 – 

Ɋɟɤɭɩɟɪɚɬɨɪ, 10 – ɉɢɬɚɬɟɥɶɧɵɣ ɧɚɫɨɫ. 

Ɋɢɫɭɧɨɤ 1.3 – ȼɚɪɢɚɧɬ Ⱥ  
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ȼɚɪɢɚɧɬ Ȼ. 

Ɂɚɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ȼȼɌɈ (135ɨɋ) ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɜɨɡɦɨɠɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɨɝɪɟɜɚ ɜɨɞɵ ɜ ɉɌɈ (ɫ ɭɱɟɬɨɦ Ɍɇ 
– ɨɤɨɥɨ 125 ɨɋ) ɨɩɪɟɞɟɥɹɸɬ ɧɚɢɛɨɥɟɟ ɰɟɥɟɫɨɨɛɪɚɡɧɭɸ ɬɨɱɤɭ ɩɨɞɜɨɞɚ 
ɛɚɣɩɚɫɢɪɭɸɳɟɝɨ ɩɨɬɨɤɚ ɜ ɥɢɧɢɸ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɡɚ ɉɇȾ-3 (ɩɨɫɤɨɥɶɤɭ 
ɬɟɦɩɟɪɚɬɭɪɚ ɈɄ ɡɚ ɉɇȾ-3 ɫɨɫɬɚɜɥɹɟɬ 124 ɨɋ). ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ 
ɨɪɝɚɧɢɡɨɜɵɜɚɬɶ ɞɜɟ ɛɚɣɩɚɫɧɵɟ ɥɢɧɢɢ ɱɟɪɟɡ ɞɜɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɉɌɈ: ɨɞɧɚ 
– ɜ ɨɛɯɨɞ ɉɇȾ-2, ɚ ɞɪɭɝɚɹ – ɜ ɨɛɯɨɞ ɉɇȾ-3. ɋɯɟɦɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
1.4. 

 

1 – ȼȼɌɈ-1, 2 – ȼȼɌɈ-2, 3 – ɉɌɈ-1, 4 – ɉɌɈ-2, 5 – ɉɇȾ-3, 6 – ɉɇȾ-2 

Ɋɢɫɭɧɨɤ-1.4 – ȼɚɪɢɚɧɬ Ȼ  
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ȼɚɪɢɚɧɬ ȼ. 

ɋɟɬɟɜɚɹ ɜɨɞɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɣ ȼȼɌɈ, ɨɛɥɚɞɚɸɳɢɣ 
ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɶɸ ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɫɥɟ ɤɨɬɨɪɨɝɨ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ 
ɛɚɣɩɚɫɢɪɭɸɳɭɸ ɥɢɧɢɸ ɉɇȾ-1, ɉɇȾ-2 ɢ ɉɇȾ-3, ɤɚɤ ɢ ɜ ɜɚɪɢɚɧɬɟ Ȼ ɱɟɪɟɡ 
ɩɥɚɫɬɢɧɱɚɬɵɣ ɬɟɩɥɨɨɛɦɟɧɧɢɤ. 

 

Ɋɢɫɭɧɨɤ 1.5 – ȼɚɪɢɚɧɬ ȼ 

1.4.1 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɚɪɢɚɧɬ Ⱥ 

ȼ ɧɚɲɢ ɞɧɢ ɜɫɟ ɨɫɬɪɟɟ ɫɬɚɧɨɜɢɬɫɹ ɩɪɨɛɥɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ, ɩɨɫɤɨɥɶɤɭ ɪɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɧɟɮɬɢ 
ɢ ɝɚɡɚ ɢɫɱɟɪɩɵɜɚɸɬɫɹ, ɞɨɛɵɱɚ ɪɟɫɭɪɫɨɜ ɫɬɚɧɨɜɢɬɫɹ ɞɨɪɨɠɟ. ɋɬɨɢɦɨɫɬɶ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɞɨ ɬɟɯ ɩɨɪ ɛɭɞɟɬ ɜɨɡɪɚɫɬɚɬɶ, ɩɨɤɚ ɧɟ ɧɚɣɞɟɧɵ ɧɨɜɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ. ȼɫɥɟɞɫɬɜɢɟ ɭɜɟɥɢɱɟɧɢɹ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɨɤɚɡɵɜɚɟɬɫɹ ɜɵɝɨɞɧɟɟ ɧɚɣɬɢ ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɛɪɚɫɵɜɚɟɦɨɣ 
ɬɟɩɥɨɬɵ, ɤɨɬɨɪɚɹ ɜɵɞɟɥɹɟɬɫɹ ɜɨ ɦɧɨɝɢɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ.  

ɗɬɭ ɬɟɩɥɨɬɭ ɦɨɠɧɨ ɩɪɢɦɟɧɹɬɶ ɞɥɹ ɨɬɨɩɥɟɧɢɹ, ɩɨɥɭɱɟɧɢɹ ɯɨɥɨɞɚ 
(ɧɚɩɪɢɦɟɪ, ɜ ɚɛɫɨɪɛɰɢɨɧɧɵɯ ɯɨɥɨɞɢɥɶɧɵɯ ɦɚɲɢɧɚɯ) ɥɢɛɨ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɪɚɛɨɬɵ (ɧɚɩɪɢɦɟɪ, ɜ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ, Ȼɪɚɣɬɨɧɚ ɢɥɢ ɋɬɢɪɥɢɧɝɚ). Ⱦɥɹ 
ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɨɬɵ ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɟ ɢɫɩɨɥɶɡɨɜɚɬɶ ɰɢɤɥ Ɋɟɧɤɢɧɚ. ɐɢɤɥ 
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ɋɬɢɪɥɢɧɝɚ ɬɪɟɛɭɟɬ ɛɨɥɶɲɢɯ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɢɡɝɨɬɨɜɥɟɧɢɟ 
ɜɵɫɨɤɨɬɟɯɧɨɥɨɝɢɱɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɦɚɲɢɧɵ, ɚ ɞɥɹ ɞɨɫɬɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɄɉȾ ɬɪɟɛɭɸɬɫɹ ɜɵɫɨɤɨɟ ɞɚɜɥɟɧɢɟ ɜ ɰɢɤɥɟ ɢ ɞɨɪɨɝɨɫɬɨɹɳɢɟ 
ɪɚɛɨɱɢɟ ɬɟɥɚ, (ɝɟɥɢɣ) ɢɥɢ ɝɨɪɸɱɟɟ (ɜɨɞɨɪɨɞ). ɐɢɤɥ Ȼɪɚɣɬɨɧɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ ɝɚɡɨɜɵɣ ɰɢɤɥ, ɜ ɤɨɬɨɪɨɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɛɨɥɶɲɢɣ ɪɚɫɯɨɞ ɪɚɛɨɱɟɝɨ ɬɟɥɚ, 
ɱɟɦ ɜ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ.  

Ɉɛɴɹɫɧɹɟɬɫɹ ɷɬɨ ɬɟɦ, ɱɬɨ ɬɟɩɥɨɟɦɤɨɫɬɶ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɩɪɢ ɮɚɡɨɜɵɯ 
ɩɟɪɟɯɨɞɚɯ ɝɨɪɚɡɞɨ ɜɵɲɟ, ɱɟɦ ɬɟɩɥɨɟɦɤɨɫɬɶ ɝɚɡɚ ɩɪɢ ɨɛɵɱɧɨɦ ɬɟɩɥɨɨɛɦɟɧɟ, ɚ 
ɡɧɚɱɢɬ, ɩɪɢ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɭɪɨɜɧɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɨɬɵ, 
ɩɨɞɜɨɞɢɦɨɟ ɤ ɨɞɧɨɦɭ ɤɢɥɨɝɪɚɦɦɭ ɤɢɩɹɳɟɝɨ ɚɝɟɧɬɚ, ɛɭɞɟɬ ɡɧɚɱɢɬɟɥɶɧɨ 
ɛɨɥɶɲɟ, ɱɬɨ ɫɧɢɡɢɬ ɪɚɫɯɨɞ. Ʉɪɨɦɟ ɬɨɝɨ, ɞɥɹ ɫɠɚɬɢɹ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɜ ɰɢɤɥɟ 
Ȼɪɚɣɬɨɧɚ ɧɟɨɛɯɨɞɢɦ ɤɨɦɩɪɟɫɫɨɪ, ɚ ɜ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ — ɧɚɫɨɫ, ɤɨɬɨɪɵɣ 
ɹɜɥɹɟɬɫɹ ɦɟɧɟɟ ɝɚɛɚɪɢɬɧɨɣ ɢ ɦɟɬɚɥɥɨɟɦɤɨɣ ɤɨɧɫɬɪɭɤɰɢɟɣ. ȼɦɟɫɬɟ ɫ 
ɭɦɟɧɶɲɟɧɧɵɦ ɪɚɫɯɨɞɨɦ ɪɚɛɨɱɟɝɨ ɬɟɥɚ ɷɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɫɬɢɱɶ ɦɢɧɢɦɚɥɶɧɵɯ 
ɪɚɡɦɟɪɨɜ ɭɫɬɚɧɨɜɤɢ ɩɪɢ ɰɢɤɥɟ Ɋɟɧɤɢɧɚ, ɧɟɠɟɥɢ ɰɢɤɥɟ Ȼɪɚɣɬɨɧɚ.
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Ɍɚɛɥɢɰɚ 1.3 – ȼɵɛɨɪ ɪɚɛɨɱɟɝɨ ɬɟɥɚ 

h  ̀ h`` Ɋɚɛ ɬɟɥ. Tɢɫɩɚɪ Rs Rl PREDICTOR Q,ɤȼɬ Q,ɤȼɬ ɄɉȾ $/ɤȼɬ ɪɭɛ M``` P ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

434,535 667,87 

R600Ⱥ 

90 233,335 138,255 2,31915663 339,39 339,39 0,089 2848000 91 136 000,00 ₽ 172,23284 5696,000 3,83 

437,595 668,853 91 231,258 141,315 -1,9058486 339,39 339,39 0,09044 2894080 92 610 560,00 ₽ 171,77842 5788,160 3,78 

440,671 669,822 92 229,151 144,391 -5,9765013 339,39 339,39 0,091 2912000 93 184 000,00 ₽ 171,33281 5824,000 3,76 

443,762 670,775 93 227,013 147,482 -9,9007472 339,39 339,39 0,0928 2969600 95 027 200,00 ₽ 170,89681 5939,200 3,70 

446,871 671,712 94 224,841 150,591 -13,687451 339,39 339,39 0,09402 3008640 96 276 480,00 ₽ 170,47028 6017,280 3,66 

449,996 672,631 95 222,635 153,716 -17,342827 339,39 339,39 0,095 3040000 97 280 000,00 ₽ 170,05402 6080,000 3,63 

h  ̀ h`` Ɋɚɛ ɬɟɥ Tɢɫɩɚɪ Rs Rl PREDICTOR Q,ɤȼɬ Q,ɤȼɬ ɄɉȾ $/ɤȼɬ ɪɭɛ M``` P ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

375,292 542,356 

R152A 

89 167,064 103,722 2,54208365 339,39 339,39 0,088 2816000 90 112 000,00 ₽ 236,349 5632,000 3,87 

377,778 542,064 90 164,286 106,208 -2,0481885 339,39 339,39 0,0891 2851200 91 238 400,00 ₽ 236,60414 5702,400 3,83 

380,292 541,73 91 161,438 108,722 -6,45391 339,39 339,39 0,0902845 2889104 92 451 328,00 ₽ 236,89665 5778,208 3,79 

382,836 541,352 92 158,516 111,266 -10,684917 339,39 339,39 0,091383 2924256 93 576 192,00 ₽ 237,22858 5848,512 3,75 

385,411 540,925 93 155,514 113,841 -14,750231 339,39 339,39 0,09245 2958400 94 668 800,00 ₽ 237,60465 5916,800 3,72 

388,02 540,447 94 152,427 116,45 -18,658403 339,39 339,39 0,0934 2988800 95 641 600,00 ₽ 238,02705 5977,600 3,68 

390,66 539,912 95 149,252 119,09 -22,414963 339,39 339,39 0,09451 3024320 96 778 240,00 ₽ 238,50161 6048,640 3,65 

h  ̀ h`` Ɋɚɛ ɬɟɥ Tɢɫɩɚɪ Rs Rl PREDICTOR Q,ɤȼɬ Q,ɤȼɬ ɄɉȾ $/ɤȼɬ ɪɭɛ M``` P ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

533,27 1301,36 

ɗɬɚɧɨɥ 

120 768,09 237,25 -76,762529 339,39 339,39 0,152 6167552,0 197 361 664,00 ₽ 63,660055 9728,000 2,72 
536,707 1302,46 121 765,753 240,687 -81 339,39 339,39 0,154 6209280,0 198 696 960,00 ₽ 63,590477 9856,000 2,69 
516,282 1295,78 115 779,498 220,262 -53,766251 339,39 339,39 0,146026 5981225,0 191 399 198,72 ₽ 64,015364 9345,664 2,80 
467,224 1278,15 100 810,926 171,204 39,468739 339,39 339,39 0,1235 5611840,0 179 578 880,00 ₽ 65,164489 7904,000 3,25 
496,322 1288,88 109 792,558 200,302 -21,518217 339,39 339,39 0,1373 5975296,0 191 209 472,00 ₽ 64,460246 8787,200 2,98 
483,267 1284,16 105 800,893 187,247 3,43521125 339,39 339,39 0,132912 5869393,9 187 820 605,44 ₽ 64,76815 8506,368 3,06 
486,512 1285,35 106 798,838 190,492 -3,0967285 339,39 339,39 0,1329 5783808,0 185 081 856,00 ₽ 64,690245 8505,600 3,04 
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ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɞɚɧɧɵɟ ɬɚɛɥɢɰɵ ɦɨɠɧɨ ɭɜɢɞɟɬɶ, ɱɬɨ ɩɪɢɦɟɧɟɧɢɟ ɈɐɊ 
ɧɟɜɵɝɨɞɧɨ, ɬɚɤ ɤɚɤ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜɵɲɟ ɱɟɦ 
ɬɚɪɢɮ ɨɬɩɭɫɤɚɟɦɵɦ ɩɨɬɪɟɛɢɬɟɥɹɦ ɜ ɝ.ɒɚɪɵɩɨɜɨ - 2.85 ɪɭɛɥɟɣ. 

  



18 

 

1.4.2 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɚɪɢɚɧɬ Ȼ 

ɋɯɟɦɚ ɫ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɈɄ ɜ ɨɛɯɨɞ ɉɇȾ-2,3,4 (ɰɟɥɟɫɨɨɛɪɚɡɧɚ ɬɨɥɶɤɨ 
ɫɥɭɱɚɟ ɩɨɜɵɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɋȼ ɧɚ ɜɵɯɨɞɟ ɢɡ ȼȼɌɈ ɞɨ 161 ɨɋ ɢ ɜɵɲɟ). 

Ⱦɥɹ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ȼȼɌɈ (135 ɨɋ) 
ɪɚɫɫɦɨɬɪɟɧɢɟ ɜɚɪɢɚɧɬɚ ɫ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɈɄ ɉɇȾ-4 ɨɱɟɜɢɞɧɨ ɹɜɥɹɟɬɫɹ 
ɡɚɜɟɞɨɦɨ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɵɦ, ɩɨɫɤɨɥɶɤɭ ɩɪɢ ɩɪɢɧɹɬɨɦ ɞɨɩɭɫɬɢɦɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ ɧɚɩɨɪɟ ɜ ɉɌɈ (10 ɨɋ) ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɨɝɪɟɬɨɣ ɜ ɉɌɈ ɜɨɞɵ ɧɟ 
ɛɭɞɟɬ ɩɪɟɜɵɲɚɬɶ 135-10=125 ɨɋ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɞɵ ɩɨɫɥɟ 
ɉɇȾ-3 (124 ɨɋ, ɫɦ. ɜɚɪɢɚɧɬ Ȼ). ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɫɥɭɱɚɟ ɛɚɣɩɚɫɢɪɨɜɚɧɢɹ ɉɇȾ-
4 ɤ ɨɫɧɨɜɧɨɦɭ ɤɨɧɞɟɧɫɚɬɭ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 151 ɨɋ) ɛɭɞɟɬ ɩɨɞɦɟɲɚɧɚ ɜɨɞɚ ɫ 
ɬɟɦɩɟɪɚɬɭɪɨɣ 125 ɨɋ, ɱɬɨ ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɫɢɫɬɟɦɵ 
ɪɟɝɟɧɟɪɚɰɢɢ ɬɭɪɛɢɧɵ. ɉɨɷɬɨɦɭ ɞɥɹ ɜɚɪɢɚɧɬɚ ɫ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɉɇȾ-4 
ɬɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ȼȼɌɈ ɩɪɢɧɢɦɚɟɬɫɹ ɧɟ ɦɟɧɟɟ: 
151+10=161 ɨɋ (ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɡɚ ɉɇȾ-4 + ɦɢɧɢɦɚɥɶɧɵɣ Ɍɇ ɜ ɉɌɈ). 

ȼ ɬɚɤɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɪɝɚɧɢɡɨɜɚɬɶ ɞɜɟ ɛɚɣɩɚɫɧɵɟ ɥɢɧɢɢ ɱɟɪɟɡ ɞɜɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ ɉɌɈ: ɨɞɧɚ – ɜ ɨɛɯɨɞ ɉɇȾ-2, ɞɪɭɝɚɹ – ɜ ɨɛɯɨɞ ɉɇȾ-3,4. 

ɋɪɚɜɧɟɧɢɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɚɪɢɚɧɬɨɜ 
ɩɪɟɞɫɬɚɜɥɟɧɨ ɜ ɬɚɛɥɢɰɟ 1.5. 

ȼ Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦɚɯ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɉɌɈ ɢɦɟɟɬ ɬɟɦɩɟɪɚɬɭɪɭ 
67 ɨɋ (ɨɩɪɟɞɟɥɹɟɬɫɹ ɬɟɦɩɟɪɚɬɭɪɨɣ ɈɄ ɩɨɫɥɟ ɉɇȾ-1 ɧɚ ɭɪɨɜɧɟ 57 ɨɋ) ɢ 
ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɜɫɚɫ ɋɇȽɄ, ɫɦɟɲɢɜɚɹɫɶ ɩɪɢ ɷɬɨɦ ɫ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɨɣ. 
ɍɱɢɬɵɜɚɹ ɬɨ, ɱɬɨ ɡɚɞɚɧɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ȼȼɌɈ ɫɨɫɬɚɜɥɹɟɬ 60 

ɨɋ, ɢɦɟɟɦ ɩɨɬɨɤ ɬɟɩɥɨɬɵ, ɤɨɬɨɪɵɣ ɧɟ ɭɬɢɥɢɡɢɪɭɟɬɫɹ ɜ ɫɢɫɬɟɦɟ ɪɟɝɟɧɟɪɚɰɢɢ 
ɬɭɪɛɢɧɵ ɜ ɪɚɡɦɟɪɟ (67-60) (ɪɚɫɯɨɞ ɋȼ ɱɟɪɟɡ ɉɌɈ). ɗɬɨ ɬɟɩɥɨ, ɨɞɧɚɤɨ, ɧɟ 
ɬɟɪɹɟɬɫɹ, ɚ ɩɟɪɟɞɚɟɬɫɹ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɟ. 
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1.4.3 Ɉɛɨɫɧɨɜɚɧɢɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ȼɚɪɢɚɧɬ ȼ 

Ⱦɥɹ ɝɥɭɛɨɤɨɣ ɭɬɢɥɢɡɚɰɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɪɚɫɫɦɨɬɪɟɧɚ 
ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼȼɌɈ ɢɡ ɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ ɭɫɬɨɣɱɢɜɵɯ ɤ 
ɫɟɪɧɨɤɢɫɥɨɬɧɨɣ ɤɨɪɪɨɡɢɢ, ɚ ɬɚɤ, ɠɟ ɢɡ ɫɬɟɤɥɚ. ɉɨɥɭɱɟɧɧɵɟ ɫɪɚɜɧɢɬɟɥɶɧɵɟ 
ɪɟɡɭɥɶɬɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4. 

Ɍɚɛɥɢɰɚ 1.4 – ɋɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɪɚɡɥɢɱɧɵɯ ȼȼɌɈ. 

ɋɬɟɤɥɨ 

ɉɥɨɳɚɞɶ 
ȼȼɌɈ, m^2 

ɋɬɨɢɦɨɫɬɶ 
ɪɭɛ 

ɍɞɟɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɪɭɛ/Ƚɤɤɚɥ 

ɋɧɢɦɚɟɦɚɹ 
ɬɟɩɥɨɬɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ 

239037,107 33628800 116,95 235,040442 44,00 150 

356148,281 41177600 161,27 271,998831 39,07 140 

495723,880 48710400 149,67 219,113936 49,80 130 

667115,000 56640000 143,18 185,225421 60,53 120 

886623,000 65446400 140,54 162,007077 71,26 110 

1838337,510 94790400 114,17 99,5973377 127,05 100 

2441793,000 109494400 121,61 95,8748083 137,78 90 

3633959,000 134003200 138,07 95,1855445 148,51 80 

ɋɬɚɥɶ 

ɉɥɨɳɚɞɶ 
ȼȼɌɈ, m^2 

ɋɬɨɢɦɨɫɬɶ 
ɪɭɛ 

ɍɞɟɥɶɧɵɟ 
ɡɚɬɪɚɬɵ 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ 
ɪɭɛ/Ƚɤɤɚɥ 

ɋɧɢɦɚɟɦɚɹ 
ɬɟɩɥɨɬɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɭɯɨɞɹɳɢɯ 

ɝɚɡɨɜ 

13934,097 6534400 22,72 211,76702 44,00 150 

20749,000 2745600 6,42 142,32625 65,47 140 

28860,180 3110400 5,47 107,17931 86,94 130 

38796,376 3478400 4,91 85,953437 108,41 120 

51475,765 3872000 4,56 71,745552 129,88 110 

68680,356 4316800 4,36 61,568037 151,35 100 
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ɋ ɩɨɦɨɳɶɸ ɞɢɚɝɪɚɦɦ ɧɚ ɪɢɫɭɧɤɟ 1.6 ɢ 1.7 ɩɨ ɩɟɪɟɫɟɱɟɧɢɸ, ɨɩɪɟɞɟɥɹɟɦ 
ɜɵɝɨɞɧɵɣ ɜɚɪɢɚɧɬ ɭɬɢɥɢɡɚɰɢɢ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɢɯ 
ɬɟɦɩɟɪɚɬɭɪɵ, ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ȼȼɌɈ ɢɡɝɨɬɨɜɥɟɧɧɨɝɨ ɢɡ ɫɬɚɥɢ ɢ ɫɬɟɤɥɚ. 

 

Ɋɢɫɭɧɨɤ 1.6 – Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɬɚɥɶɧɨɝɨ 
ȼȼɌɈ 

 

Ɋɢɫɭɧɨɤ 1.7 – Ɉɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɝɚɡɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɫɬɟɤɥɹɧɧɨɝɨ ȼȼɌɈ 

325 325 325 325 325 325 325 325

ϮϭϬ,Ϭϴ ₽

ϭϰϭ,ϲϮ ₽
ϭϬϲ,ϵϲ ₽

ϴϲ,ϬϮ ₽ ϳϮ,Ϭϯ ₽ ϲϮ,ϬϮ ₽ ϱϰ,ϴϵ ₽ ϰϵ,ϭϱ ₽
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Ɍɚɛɥɢɰɚ 1.5 – ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɚɪɢɚɧɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ 

ȼɚɪɢɚɧɬ Ⱥ (ɜɨɞɚ 
ɩɨɫɥɟ ȼȼɌɈ 

ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ 
ɈɐɊ-ɦɨɞɭɥɶ) 

ȼɚɪɢɚɧɬ Ȼ (ɛɚɣɩɚɫ 
ɈɄ ɉɇȾ-2 ɢ ɉɇȾ-

3 ɱɟɪɟɡ ɞɜɚ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɯ 

ɉɌɈ) 

ȼɚɪɢɚɧɬ ȼ (ɛɚɣɩɚɫ ɈɄ 
ɉɇȾ-1, ɉɇȾ-2 ɢ 

ɉɇȾ-3 ɱɟɪɟɡ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɣ 
ɉɌɈ, ɜɨɞɚ ɩɨɫɥɟ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ 
ȼȼɌɈ 

ɉɪɢɪɨɫɬ ɦɨɳɧɨɫɬɢ ɛɥɨɤɚ, 
Ɇȼɬ 

9,5 11,6 34,4 

ɉɨɜɵɲɟɧɢɟ ɄɉȾ ɛɥɨɤɚ, % 0,3 0,38 1,22 

ɉɨɜɵɲɟɧɢɟ ɄɉȾ ɤɨɬɥɚ, % 2,9 2,9 3,2 

ɂɡɦɟɧɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ ɜ 
ɤɨɧɞɟɧɫɚɬɨɪ, Ɍ/ɱ 

25 212 379 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɱɟɪɟɡ 
ɉɌɈ, Ɍ/ɱ 

670 670 670 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ  
ɩɨɫɥɟ ȼȼɌɈ, ɨɋ 

131 131 131 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
ɩɨɫɥɟ ɉɌɈ, ɨɋ 

70 70 70 

ɉɨɞɜɟɞɟɧɧɨɟ ɬɟɩɥɨ ɤ ɈɄ ɨɬ 
ɫɟɬɟɜɨɣ ɜɨɞɵ, Ɇȼɬ 

- 64 127 

 



22 

 

1.4.4 ȼɵɜɨɞ  

ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɬɪɟɯ 
ɜɚɪɢɚɧɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɨɞɧɨɤɨɧɬɭɪɧɨɣ ɢ ɞɜɭɯɤɨɧɬɭɪɧɨɣ ɫɢɫɬɟɦɵ 
ɩɨɞɤɥɸɱɟɧɢɹ ȼȼɌɈ ɜ ɫɯɟɦɭ ɪɟɝɟɧɟɪɚɰɢɢ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɷɧɟɪɝɨɛɥɨɤɚ 800 
Ɇȼɬ ɩɨɤɚɡɚɥ, ɱɬɨ ɜɚɪɢɚɧɬ «ȼ» ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɵɦ, ɞɥɹ ɡɚɞɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ȼȼɌɈ (ɬɟɦɩɟɪɚɬɭɪɚ 
ɫɟɬɟɜɨɣ ɜɨɞɵ 131 ɨɋ). 
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2 Ɋɚɫɱɟɬɧɚя ɱɚɫɬɶ 

2.1 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

2.1.1 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 2.1. 
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. 

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. 
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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. 

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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Ɋɢɫɭɧɨɤ 2.1 – Ɋɚɫɱɟɬɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ
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Ɋɢɫɭɧɨɤ 2.2 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɬɭɪɛɢɧɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

2.1.2 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 
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Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˔˅ = 𝑄ˑ˕˕˖˓˄𝑐˅∙ሺ𝑡˒˔−𝑡ˑ˔ሻ  (1) 

ɝɞɟ 𝑐˅ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ. ܩ˔˅ = ଵହଶ଴଴଴ସ,ଵ଼଺∙ሺଵହ଴−଻଴ሻ = Ͷ͸͵,ͳͷ͹  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɋɉ, ℃: 𝑡ː˔ = ͳͲͶ,ͳͶͻ  

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɋɉ, ɤȾɠ/ɤɝ: 𝑡̅˅ ˔ː = ͸ͻͶ,͸ͳ͸  𝑡̅ː ˔ː = Ͷ͸͸,ʹ͵ͳ  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ȼɋ, ɤɝ/ɫ: ܦ˅˔ = ீ˔˅∙ሺ𝑡̅˒˔−𝑡̅ː˔ሻሺ𝑖˅˔−𝑡̅˅˔ːሻ∙𝜂  (2) 

ɝɞɟ 𝑡̅˒ ˔ = 𝑡˒˔ ∙ 𝑐˅ = ͳͷͲ ∙ Ͷ,ͳͺ͸ = ͸͵͵,ͺ͸Ͷ – ɷɧɬɚɥɶɩɢɹ ɩɪɹɦɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɤȾɠ/ɤɝ; 𝑡̅ː ˔ = 𝑡ː˔ ∙ 𝑐˅ = ͳͲͶ,ͳͶͻ ∙ Ͷ,ͳͺ͸ = Ͷ͸͸,ʹ͵ͳ – ɷɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ 
ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɋɉ , ɤȾɠ/ɤɝ. ܦ˅˔ = ସ଺ଷ,ଵହ଻∙ሺ଺ଷଷ,଼଺ସ−ସ଺଺,ଶଷଵሻሺଷଶ଴଼−଺ଽସሻ∙଴,ଽ଼ = ͵͹,Ͳͺͷ  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɇɋ, ɤɝ/ɫ: ܦː˔ = ˔ீ˅∙ሺ𝑡̅ː˔−𝑡̅ˑ˔ሻ−𝐷˅˔∙ሺ𝑡̅˅˔ː−𝑡̅ː˔ːሻ∙𝜂ሺ𝑖ː˔−𝑡̅ː˔ːሻ∙𝜂  (3) 

ɝɞɟ 𝑡̅ˑ ˔ = 𝑡ˑ˔ ∙ 𝑐˅ = ͹Ͳ ∙ Ͷ,ͳͺ͸ = ʹͻ͵,Ͳͳͺ – ɷɧɬɚɥɶɩɢɹ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɤȾɠ/ɤɝ. ܦː˔ = ସ଺ଷ,ଵହ଻∙ሺସଷ଺,଺ଵଽ−ଶଽଷ,଴ଵ଼ሻ−ଷ଻,଴଼ହ∙ሺ଺ଷଷ,଼଺ସ−ସ଺଺,ଶଷଵሻ∙଴,ଽ଼ሺଶଽ଴଴,଼−ସ଺଺,ଶଷଵሻ∙଴,ଽ଼ = ʹͶ,͵ʹ͹.  
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Ɍɚɛɥɢɰɚ 2.1 – 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 

ɉɇȾ1 

0,21 

0,1995 

60 

251,2 

60 

251,2 

2536,7 

1409 

ɉɇȾ2 

1,13 

1,0735 

101,6 

425,9 

01,6 

425,9 

2757,7 

1188 

ɉɇȾ3 

2,8 

2,66 

129,5 

544,1 

125,5 

525,3 

2900,8 

1044,9 

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 

Ɋɚɡɦɟɪ
ɧɨɫɬɶ 

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 
ɩɨɞɨɝɪɟɜɚɬɟɥɟɦɗɧɬɚɥɶɩɢɹ ɝɪɟɸɳɟɝɨ 
ɩɚɪɚ 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ 
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2.1.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 
ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ: 𝑦 ˔ = 𝑖˅˔−𝑖ˍ𝑖0−𝑖ˍ+𝑞˒˒ (4) 

ɝɞɟ 𝑖˅˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; 𝑖ˍ - ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ, ɩɨ ɬɚɛɥɢɰɟ 2.1, ɤȾɠ/ɤɝ; 𝑖଴ – ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, ɤȾɠ/ɤɝ. 𝑦 ˔ = ଷ଴ହ଺,ହ−ଶଷଷ଼,ଵଷଷଶସ,଼−ଶଷଷ଼,ଵ+଺ଶ଴,ଽ = Ͳ,ͷͶͳ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 
ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ: 𝑦 ˔ = 𝑖ː˔−𝑖ˍ𝑖0−𝑖ˍ+𝑞˒˒  (5) 

ɝɞɟ 𝑖ː˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; 𝑦 ˔ = ଶଽ଴଴,଼−ଶଷଷ଼,ଵଷଷଶସ,଼−ଶଷଷ଼,ଵ+଺ଶ଴,ଽ = Ͳ,͵ͷ  

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ 𝑘˓ˈˆ = ͳ,ʹͶ, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɭ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: ܦ˕ = 𝑘˓ˈˆ ∙ ቀ ௐэு𝑖∙𝜂эˏ + 𝑦 ˔ ∙ ˔˅ܦ + 𝑦 ˔ ∙  ː˔ቁ (6)ܦ

ɝɞɟ ܪ𝑖 – ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ [ɬɚɛɥɢɰɚ 2.1], ɤȾɠ/ɤɝ. ܦ˕ = ͳ,ʹͶ ∙ ቀ ଼଴଴଴଴଴ଵ଺଴଻,଺∙଴,ଽ଼ + Ͳ,ͷͶͳ ∙ ͵͹,Ͳͺͷ + Ͳ,͵ͷ ∙ ʹͶ,͵ʹ͹ +ቁ = ͸ͻͶ,ͷͻ͵ . 

  



30 

 

2.1.4 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5% ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: ܦэˉ = Ͳ,ͲͲͷ ∙ ˕ܦ = Ͳ,ͲͲͷ ∙ ͸ͻͶ,ͷͻ͵ = ͵,Ͷ͹͵. 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: ܦ˖˒ˎ = Ͳ,Ͳͳ ∙ ˕ܦ = Ͳ,Ͳͳ ∙ ͸ͻͶ,ͷͻ͵ = ͸,ͻͶ͸  

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: ܦ˖˕ = 𝛼˖˕ଵ଴଴ ∙ ˕ܦ = ଶଵ଴଴ ∙ ͸ͻͶ,ͷͻ͵ = ͳ͵,ͺͻʹ  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: ܦ˔ː = 𝛼˔ːˏ́ +𝛼˔ː˒̂ଵ଴଴ ∙ ˕ܦ = ଵ,ଶ+ଵ,ଶହଵ଴଴ ∙ ͸ͻͶ,ͷͻ͵ = ͳ͹,Ͳͳͺ  

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: ܦ˒ˈ = ˕ܦ + ˉэܦ + ˎ˒˖ܦ + ˕˖ܦ + ˈ˒ܦ ː (7)˔ܦ = ͸ͻͶ,ͷͻ͵ + ͵,Ͷ͹͵ + ͸,ͻͶ͸ + ͳ͵,ͺͻʹ + ͳ͹,Ͳͳͺ = ͹͵ͷ,ͻʹʹ  

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˒˅ = ˈ˒ܦ = ͹͵ͷ,ͻʹʹ  
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2.1.5 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.4. 

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-8: 

'
8 8 8( ) ( )ɧ

ɩɜ ɩɜ ɩɜD i t G t t   ,  (8) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-8, ɤɝ/ɫ: 

8
8 8

( ) (1134-1012,6)
50,181

( ) (3017,7-1199,9)0,

 735,9

9

22

8
ɩɜ ɩɜ ɩɜ

ɧ

G t t
D

i t 
 

  
  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7: 

' ''
7 7 7 8 8 7( ) ( ) ( )ɧ ɧ ɧ

ɩɜ ɩɜ ɩɜD i t D t t G t t       (9) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-7, ɤɝ/ɫ: 
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8 8 7
7

7 7

( ) ( ) 745,517 (1012,6-828) 50,805 (1199,9-1056,1) 0,98
67,3

( ) (2922,9-1056,1) 0,98

ɧ ɧ
ɩɜ ɩɜ ɩɜ

ɧ

G t t D t t
D

i t




          
  

    

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6: 

''
6 6 6 7 8 7 6( ) ( )( ) ( )ɧ ɧ ɧ ɩɜ ɩɜ ɩɧD i t D D t t G t t        (10) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: 

''
7 8 7 6

6
6 6

( ) ( )( )

( )

735,922(828-764,975) (67,3 50,181)(1056,1-851,5)0,98
17,867

(3324,1-851,5)0,98

ɩɜ ɩɜ ɩɧ ɧ ɧ

ɧ

G t t D D t t
D

i t




   
 



 
 

 

ɝɞɟ 𝑡̅˒ ː – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ – 6 ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɜ 
ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ 

ɩɧ
ɩɧ ɞ

ɧ

P V
t h


 

 
 (11) 

ɝɞɟ ∆ܲ˒ ː – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɉɚ; 𝑉 = Ͳ,ͲͲͳͲͺ ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ; 𝜂ː = Ͳ,ͺ͵ – ɄɉȾ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ. 

6

3

(2,3 0,706) 10 0,00108
697,1 764,975

0,83 10ɩɧt
  

  
  
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2.1.6 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɚɷɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.5. 

 

Ɋɢɫɭɧɨɤ 2.5 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ:  

8 7 6 5( )ɩɜ ɨɤ хɨɜɜG D D D D G G       (12) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

8 7 6 6 5 5( )ɩɜ ɞ ɧ ɨɤ ɨɤ хɨɜɜ хɨɜɜG t D D D t D i G t G t            (13) 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

5744,457 (50,732 71,214 29,488) 37,855ɨɤD G     
 

5745,517 697,1 (50,805 71,312 29,53) 851,5 3208,3

633,8 37,855 125,5ɨɤ

D

G

       

   
 

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

5 12,972 /

549,666 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ



  
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2.1.7 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 
2.6. 

 

Ɋɢɫɭɧɨɤ 2.6 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4: 

'
4 4 4 4( ) ( )ɧ

ɨɤ ɨɤ ɩɧɞD i t G t t    (14) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-4, ɤɝ/ɫ: 

''
4 4

4
4 4

( ) 549,666 (633,8-525,3)
25,443

( ) (3056,5-655,6)0,98
ɨɤ ɩɧɞ ɩɧɞ

ɧ

G t t
D

i t 
 

  
  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-3: 

' '
3 3 3 4 4 3 4 3( ) ( ) ( )ɧ ɧ ɧ

ɨɤ ɩɧɞ ɩɧɞD i t D t t G t t       (15) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-3, ɤɝ/ɫ: 

' '
4 3 4 4 3

3
3 3

( ) ( )

( )

549,66 (525,3-425,3) 25,443 (655,6-544,1) 0,98
23,093

(2900,8-544,1) 0,98

ɧ ɧ
ɨɤ ɩɧɞ ɩɧɞ

ɧ

G t t D t t
D

i t




     
 

 

   
 

  

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-2:  

'
2 3 4ɨɤ ɨɤ ȼɋ ɇɋG D D D G D D       (16) 
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ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-2: 

'
22 2 2 3 4 3( ) ' ( )

ɧ ɧ
ɩɧɞɨɤ ɨɤ ȼɋ ɇɋ ɇɋG t D i D D t G t D D t            (17) 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

'
2549,66 23,093 25,443 24,327 37,085ɨɤD G     

 
'

2549,66 425,9 2741,8 (23,093 25,443) 544,1 251,2

466,2 (37,085 24,327)
ɨɤD G        

    

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

2 27,212 /

' 412,506 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ


  

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-1:  

1' ''ɨɤ ɨɤG D G   (18) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-1: 

1 1 1 1' '' 'ɧ
ɨɤ ɨɤ ɩɧɞG t D i G t      (19) 

ɝɞɟ 𝑡̅˒ ːˇଵ′ = ሺ𝑡 ′̱ + Δ𝑡˔˒ሻ ∙ 𝑐˅ = ሺʹ͸,͵ + ͳͲሻ ∙ Ͷ,ͳͺ͸ = ͳ͵ͷ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ 
ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ ɉɇȾ-1; 𝑡 ′̱ = ʹ͸,͵℃ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ; Δ𝑡˔˒ = ͳͲ℃ - ɧɚɝɪɟɜ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɚɥɶɧɢɤɨɜɨɦ 
ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

1412,506 ''ɨɤD G 
 

1412,506 251,2 2536,7 '' 135,208ɨɤD G    
 

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

1 20,156 /

'' 392,351 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ


  
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2.1.8 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɝ/ɫ: 

'' ( )ɤ ɨɤ эɠ ɭɩɥ хɨɜ ɜɫ ɧɫ ɬɩɧD G D D D D D D      
˅ˑ˘ܦ ˈˇˆ (20)  = ˕˖ܦ + ː˔ܦ = ͳ͵,ͺͻʹ + ͳ͹,Ͳͳͺ = ͵͹,ͺͷͷ ˍˆ/˔ ; ܦ˕˒ː = ͵ʹ,͹ ɤɝ/ɫ – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɩɪɢɜɨɞ Ɍɉɇ. 

392,35 (3,473 6,946 31,312 37,085 24,327 32,7) 356,187ɤD          

ɉɪɨɜɟɪɤɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, ɤɝ/ɫ: 

1 2 3 4 5 6 7 8( D D D )ɤ Ɍ ɜɫ ɧɫ ɬɩɧD D D D D D D D D D             
694,593 (20,15 27,21 23,093 25,44 12,972 17,867 67,38

50,181 37,085 24,327 32,16) 356,187
ɤD         

      

ɑɬɨ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚɥɚɧɫɭ ɦɨɳɧɨɫɬɢ: 

8

1

ɨɬɛ ɨɬɛ
э i i i ɤ эɦ

i

W D h H D 


 
     
 


 (21) 

800000 (20,156 1409 27,21 1188 (23,093 37,085) 1044,6

25,443 889,2 (12,972 24,327) 737,4 (17,867+32,085) 621,6

67,38 401,96 50,181 307,1+356,178 1607,6)0,98

       
       
      
800000 800000,006  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ΔWɷ: 

800000 800000,006
100% 100 0,000000745%

800000
ɪW W

W


 
    

 

ɑɬɨ ɞɨɩɭɫɬɢɦɨ ɩɪɟɞɟɥɨɦ ɩɨɝɪɟɲɧɨɫɬɢ 2%. 
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2.1.9 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɢɬ, ɤȼɬ: 

0( ) ( " ' ) ( )ɬɭ Ɍ ɩɜ ɩɩ ɩɩ ɩɩ хɨɜ хɨɜ ɜ ɩɜQ D i t D i i G t ɋ t      
 (22) 

694,593(3324,8-1134) 618,36(3543,8-2922,9) 37,855(125,58-1134) 1898011,931ɬɭQ    
 

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɤȼɬ: 

( ) ( )ɧ ɧ
ɬ ɜɫ ɜɫ ɜɫ ɧɫ ɧɫ ɧɫQ D i t D i t       (23) 

37,85 (3056,5 655,6) 24,327 (2900,8 544,1) 152444,318ɬQ         

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȾɠ: 

э
ɬɭ ɬɭ ɬQ Q Q 

 (24) 
1898011,931 152444,318 1745567,612э

ɬɭQ   
 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ: 

( ) ( " ' )ɩɟ ɩɟ ɩɟ ɩɜ ɩɩ ɩɩ ɩɩQ D i t D i i     (25) 
735,922(3324,8 1134) 618,36(3543,8 2922,9) 1947626,497ɩɟQ       

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

1947626,497
135,184

15660 0,92
ɩɟ

ɪ
ɧ ɩɝ

Qȼ
Q 

  
   

ɝɞɟ ɪ
ɧQ  - ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ – Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, 

ɤȾɠ/ɤɝ. 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

1947626,497
72,227

29310 0,91
ɩɟ

ɭɫɥ ɪ
ɧ ɩɝ

Qȼ
Q 

  
   

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɨɬ
э э ɫɧ

э

Wȼ ȼ К
W W

 
  (26) 

ɝɞɟ ȼ- ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɛɥɨɤ, ɤɝ/ɫ; 
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Ʉɷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

Wɨɬɩ – ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Wɷ – ɦɨɳɧɨɫɬɶ, ɫɧɢɦɚɟɦɚɹ ɫ ɲɢɧ ɝɟɧɟɪɚɬɨɪɚ, ɤȼɬ; 

Wɷɷ
cɧ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 

800000 0,05 800000 736000ɨɬɩ э ɫɧW W ɟ W        

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

0,05 800000 40000ɫɧ ɫɧ
ээ ээ эW ɟ W      

ɝɞɟ ɫɧ
ээɟ  - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

э ɫɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫɧ ɬ
ɬɭ ɬɭ ɨɬɛ ɬɭ

Q Q Q
К

Q Q Q Q

  


   
 (27) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɬɛɨɪɨɜ, ɤȼɬ: 

 (1 ) (1 )
ɨɬɛ
ɬ

ɨɬɛ ɜɫ ɜɫ ɧɫ ɧɫ ɬ
ɬɭ

Q
Q Q Q

Q
        

 (28) 

ɝɞɟ ɜɫQ , ɜɫQ  – ɬɟɩɥɨ, ɨɬɩɭɳɟɧɧɨɟ ɢɡ ɞɜɭɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ, ɤȼɬ. 

Ɉɬɧɨɲɟɧɢɟ
ɨɬɛ
ɬ
ɬ
ɬɭ

Q

Q
 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

ξ – ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɤɚɠɞɨɝɨ ɨɬɛɨɪɚ. 
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0

0 0

1ɜɫ ɤ ɩɩ ɜɫ
ɜɫ

ɩɩ ɤ ɩɩ ɤ

i i i q iК
i q i i q i


   

         (29) 
3056,5-2338,1 3324,8+620,9-3056,5

1 0,42 0,646
3324,8+620,9-2338,1 3324,8+620,9-2338,1ɜɫ

 
    

   

0

0 0

1ɧɫ ɤ ɩɩ ɧɫ
ɧɫ

ɩɩ ɤ ɩɩ ɤ

i i i q iК
i q i i q i


   

         (30) 
2900,8-2338,1 3324,8+620,9-2900,8

1 0,42 0,446
3324,8+620,9-2338,1 3324,8+620,9-2338,1ɧɫ  

    
   

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɟɝɨ 
ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,42 ɢɡ [2]. 

93219,683 (1 0,646) 59224,635 (1 0,446) 65873,681ɨɬɛQ         

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 5 % ɨɬ 
ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, [2], ɤȾɠ: 

0,05 0,05 1898011,931 87278,381ɫɧ
ɬɭ ɬɭQ Q    

 
1706178,948 85812,849 93552,653

0,926
1706178,948 85812,849 93552,653 164874,111эК

 
 

    

ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɞɥɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɛɭɞɟɦ ɢɦɟɬɶ, ɤɝ/ɫ: 

728000
135,184 0,92 121,186 /

800000 40000эȼ ɤɝ ɫ   
  

728000
74,773 0,92 64,748 /

800000 40000
ɭɫɥ
эȼ ɤɝ ɫ   

  

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

ɬ эȼ ȼ ȼ   (31) 

135,184 121,186 13,999ɬȼ     

72,227 64,748 7,479ɭɫɥ
ɬȼ     

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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3600 121,186 3600
0,545 /

728000
э

э
ɨɬɩ

ȼ
b ɤɝ ɤȼɬ ч

W

 
   

 

6 610 16,672 10
91,828 /

164000
ɬ

ɬ
ɨɬ

ȼ
b ɤɝ ȽȾɠ

Q

 
  

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

3600 64,748 3600
0,291 /

728000

ɭɫɥ
ɭɫɥ э
э

ɨɬɩ

ȼ
b ɤɝ ɤȼɬ ч

W

 
   

 

6 610 7,479 10
49,063 /

164000

ɭɫɥ
ɭɫɥ ɬ
ɬ

ɨɬ

ȼ
b ɤɝ ȽȾɠ

Q

 
  
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2.2 Ɋɚɫɱɟɬ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɣ ɫɯɟɦɵ 

Ɋɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɚɹ ɫɯɟɦɚ ɨɬɥɢɱɚɟɬɫɹ, ɨɬ ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ, ɞɨɛɚɜɥɟɧɧɵɦ ɩɥɚɫɬɢɧɱɚɬɵɦ ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɦ, ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ 
ɛɚɣɩɚɫɢɪɨɜɚɬɶ ɉɇȾ-3, ɉɇȾ-2 ɢ ɉɇȾ-1. Ɍɚɤ ɠɟ ɜ ɫɯɟɦɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨ 
ɢɦɟɟɬɫɹ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɨɡɜɨɥɹɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɧɚɩɪɚɜɥɟɧɢɟ ɫɟɬɟɜɨɣ ɜɨɞɵ ɤɚɤ ɧɚ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ, ɬɚɤ 
ɢ ɧɚ ɪɚɡɝɪɭɡɤɭ ɛɨɣɥɟɪɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ ɜɬɨɪɨɝɨ 
ɷɧɟɪɝɨɛɥɨɤɚ.  

ɋɪɚɜɧɢɬɟɥɶɧɵɟ ɞɚɧɧɵɟ, ɩɨɡɜɨɥɹɸɳɢɟ ɨɰɟɧɢɬɶ ɦɚɤɫɢɦɚɥɶɧɨ 
ɷɤɨɧɨɦɢɱɧɵɣ ɪɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 ɢ ɬɚɛɥɢɰɟ 4.2. 
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Ɋɢɫɭɧɨɤ 2.7 – Ɋɚɫɱɟɬɧɚɹ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɚɹ ɬɟɩɥɨɜɚɹ ɫɯɟɦɚ
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2.2.10 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 2.8 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˔˅ = 𝑄ˑ˕˕˖˓˄𝑐˅∙ሺ𝑡˒˔−𝑡ˑ˔ሻ  (32) 

ɝɞɟ 𝑐˅ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ. ܩ˔˅ = ଵହଶ଴଴଴ସ,ଵ଼଺∙ሺଵହଵ,ସ−଻଴ሻ = Ͷ͸͵,͵Ͳͷ  

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ɧɢɠɧɟɝɨ ɋɉ, ℃: 𝑡ː˔ = ͳʹͷ,ͷ  

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ 
ɋɉ, ɤȾɠ/ɤɝ: 𝑡̅˅ ˔ː = ͸ͷͷ,͸  𝑡̅ː ˔ː = ͷͶͶ,ͳ  
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Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ȼɋ, ɤɝ/ɫ: ܦ˅˔ = ீ˔˅∙ሺ𝑡̅˒˔−𝑡̅ː˔ሻ−ሺீʑʑʡʝ.Х∙(𝑡̅˒˓яˏ˃я−𝑡̅˒ˑ˔ˎˈ_ʑʠ)∙௑ሺ𝑖˅˔−𝑡̅˅˔ːሻ∙𝜂  (33) 

ɝɞɟ 𝑡̅˒ ˔ = 𝑡˒˔ ∙ 𝑐˅ = ͳͷͳ,Ͷ ∙ Ͷ,ͳͺ͸ = ͸͵͵,͹͸ – ɷɧɬɚɥɶɩɢɹ ɩɪɹɦɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɤȾɠ/ɤɝ; 𝑡̅˒ ˑ˔ˎˈ_ʑʠ = Ͷ͵ͷ,ͻͺͺ ɷɧɬɚɥɶɩɢɹ ɜɨɞɵ ɩɨɫɥɟ ȼȼɌɈ 

X = 0,4 – Ⱦɨɥɹ ɪɚɫɯɨɞɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ ȼȼɌɈ. 𝑡̅ː ˔ = 𝑡ː˔ ∙ 𝑐˅ = ͳʹͷ,ͷ ∙ Ͷ,ͳͺ͸ = ͷʹͷ,͵Ͷ͵ – ɷɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ ɩɨɫɥɟ 
ɧɢɠɧɟɝɨ ɋɉ, ɤȾɠ/ɤɝ. ܦ˅˔ = ସ଺ଷ,ଷ଴ହ∙ሺ଺ଷଷ,଻଺−ହଶହ,ଷସଷሻ−ሺସଽ଻,ଷ଺ସ∙ሺହହ଴,଺ହଽ−ସଷଷହ,ଽ଼଼ሻሻ∙଴,ସሺଷ଴ହ଺,ହ−଺ହହ,଺ሻ∙଴,ଽ଼ = ʹ͹,ͺʹͶ  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɇɋ, ɤɝ/ɫ: ܦː˔ = ˔ீ˅∙ሺ𝑡̅ː˔−𝑡̅ˑ˔ሻ−𝐷˅˔∙ሺ𝑡̅˅˔ː−𝑡̅ː˔ːሻ∙𝜂−ሺீʑʑʡʝ.Х∙(𝑡̅ʞˑ˔ˎˈ_ʑʠ−𝑡̅ʝʐʟʏʡʜʏЯ)ሻ∙௑ሺ𝑖ː˔−𝑡̅ː˔ːሻ∙𝜂  (34) 

ɝɞɟ 𝑡̅ˑ ˔ = 𝑡ˑ˔ ∙ 𝑐˅ = ͹Ͳ ∙ Ͷ,ͳͺ͸ = ʹͻ͵,Ͳʹ – ɷɧɬɚɥɶɩɢɹ ɨɛɪɚɬɧɨɣ ɫɟɬɟɜɨɣ ɜɨɞɵ, 
ɤȾɠ/ɤɝ. ܦː˔ = ସ଺ଷ,ଷ଴ହ∙ሺହଶହ,ଷସଷ−ଶଽଷ,଴ଶሻ−ଷ଻,଴଼ହ∙ሺ଺ହହ,଺−ହସସ,ଵሻ∙଴,ଽ଼−ସଽ଻∙ሺସଷହ−ଶଽଷሻ∙଴,ସሺଶଽ଴଴,଼−ହସସ,ଵሻ∙଴,ଽ଼ = ͳ͵,ʹ.  
 

2.2.11 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 
ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ: 𝑦 ˔ = 𝑖˅˔−𝑖ˍ𝑖0−𝑖ˍ+𝑞˒˒ (35) 

ɝɞɟ 𝑖˅˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɜɟɪɯɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; 𝑖ˍ - ɷɧɬɚɥɶɩɢɹ ɤɨɧɞɟɧɫɚɬɚ, ɩɨ ɬɚɛɥɢɰɟ 2.1, ɤȾɠ/ɤɝ; 𝑖଴ – ɧɚɱɚɥɶɧɚɹ ɷɧɬɚɥɶɩɢɹ, ɤȾɠ/ɤɝ. 
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𝑦 ˔ = ଷ଴ହ଺,ହ−ଶଷଷ଼,ଵଷଷଶସ,଼−ଶଷଷ଼,ଵ+଺ଶ଴,ଽ = Ͳ,ͷͶͳ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞɨɢɫɩɨɥɶɡɨɜɚɧɢɹ ɦɨɳɧɨɫɬɢ ɩɚɪɚ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɨɝɨ 
ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ: 𝑦 ˔ = 𝑖ː˔−𝑖ˍ𝑖0−𝑖ˍ+𝑞˒˒ (36) 

ɝɞɟ 𝑖ː˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɧɢɠɧɢɣ ɋɉ, ɩɨ ɬɚɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; 𝑦 ˔ = ଶଽ଴଴,଼−ଶଷଷ଼,ଵଷଷଶସ,଼−ଶଷଷ଼,ଵ+଺ଶ଴,ଽ = Ͳ,͵ͷ  

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ 𝑘˓ˈˆ = ͳ,Ͳ͸ͻ, ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ 
ɬɭɪɛɢɧɭ ɫɨɫɬɚɜɢɬ, ɤɝ/ɫ: ܦ˕ = 𝑘˓ˈˆ ∙ ቀ ௐэு𝑖∙𝜂эˏ + 𝑦 ˔ ∙ ˔˅ܦ + 𝑦 ˔ ∙  ː˔ቁ (37)ܦ

ɝɞɟ ܪ𝑖 – ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ [ɬɚɛɥɢɰɚ 1.1], ɤȾɠ/ɤɝ. ܦ˕ = ͳ,ʹͶ ∙ ቀ ଼଴଴଴଴଴ଵ଺଴଻,଺∙଴,ଽ଼ + Ͳ,ͷͶͳ ∙ ʹ͹,ͺʹͶ + Ͳ,͵ͷ ∙ ͳ͵,ʹͻʹቁ = ͸Ͳ͸,ʹͻͷ . 

2.2.12 Ȼɚɥɚɧɫ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢɧɹɬ 0,5% ɨɬ ɪɚɫɯɨɞɚ ɩɚɪɚ ɧɚ ɬɭɪɛɢɧɭ, ɤɝ/ɫ: ܦэˉ = Ͳ,ͲͲͷ ∙ ˕ܦ = Ͳ,ͲͲͷ ∙ ͸Ͳ͸,ʹͻͷ = ͵,Ͳ͵ͷ. 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɭɩɥɨɬɧɟɧɢɟ ɬɭɪɛɢɧɵ, ɤɝ/ɫ: ܦ˖˒ˎ = Ͳ,Ͳͳ ∙ ˕ܦ = Ͳ,Ͳͳ ∙ ͸Ͳ͸,ʹͻͷ = ͸,Ͳ͸ͻ  

ɍɬɟɱɤɢ ɩɚɪɚ ɢ ɤɨɧɞɟɧɫɚɬɚ, ɤɝ/ɫ: ܦ˖˕ = 𝛼˖˕ଵ଴଴ ∙ ˕ܦ = ଶଵ଴଴ ∙ ͸Ͳ͸,ʹͻͷ = ͳʹ,ͳ͵ͺ  

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ, ɤɝ/ɫ: ܦ˔ː = 𝛼˔ːˏ́ +𝛼˔ː˒̂ଵ଴଴ ∙ ˕ܦ = ଵ,ଶ+ଵ,ଶହଵ଴଴ ∙ ͸Ͳ͸,ʹͻͷ = ͳͶ,ͺ͹  

Ɋɚɫɯɨɞ ɩɟɪɟɝɪɟɬɨɝɨ ɩɚɪɚ, ɤɝ/ɫ: 
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ˈ˒ܦ = ˕ܦ + ˉэܦ + ˎ˒˖ܦ + ˕˖ܦ + ˈ˒ܦ ː (38)˔ܦ = ͸Ͳ͸,ʹͻͷ + ͵,Ͳ͵ͷ + ͸,Ͳ͸ͻ + ͳʹ,ͳ͵ͺ + ͳͶ,ͺ͹ = ͸Ͷ͵,Ͳ͹  

Ɋɚɫɯɨɞ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ, ɤɝ/ɫ: ܩ˒˅ = ˈ˒ܦ = ͸Ͷ͵,Ͳ͵͹. 

2.2.13 Ɋɚɫɱёɬ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɉȼȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 2.9. 

 

Ɋɢɫɭɧɨɤ 2.9 – ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-8: 

'
8 8 8( ) ( )ɧ

ɩɜ ɩɜ ɩɜD i t G t t   , (39) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-8, ɤɝ/ɫ: 

8
8 8

( ) 643,037 (1134-1012,6)
43,848

( ) (3017,7-1199,9)0,98
ɩɜ ɩɜ ɩɜ

ɧ

G t t
D

i t 
 

  
  
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ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-7: 

' ''
7 7 7 8 8 7( ) ( ) ( )ɧ ɧ ɧ

ɩɜ ɩɜ ɩɜD i t D t t G t t       (40) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-7, ɤɝ/ɫ: 

8 8 7
7

7 7

( ) ( ) 643,037 (1012,6-828) 43,848 (1199,9-1056,1) 0,98
58,876

( ) (2922,9-1056,1) 0,98

ɧ ɧ
ɩɜ ɩɜ ɩɜ

ɧ

G t t D t t
D

i t




          
  

    

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉȼȾ-6: 

''
6 6 6 7 8 7 6( ) ( )( ) ( )ɧ ɧ ɧ ɩɜ ɩɜ ɩɧD i t D D t t G t t        (41) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: 

''
7 8 7 6

6
6 6

( ) ( )( )

( )

643,037(828-699,174) (43,848 58,876)(1056,1-851,5)0,98
15,612

(3324,1-851,5)0,98

ɩɜ ɩɜ ɩɧ ɧ ɧ

ɧ

G t t D D t t
D

i t




   
 



 
 

 

ɝɞɟ 𝑡̅˒ ː – ɷɧɬɚɥɶɩɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼȾ – 6 ɫ ɭɱɟɬɨɦ ɧɚɝɪɟɜɚ ɜ 
ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɤȾɠ/ɤɝ 

ɩɧ
ɩɧ ɞ

ɧ

P V
t h


 

 
 (42) 

ɝɞɟ ∆ܲ˒ ː – ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ ɜ ɩɢɬɚɬɟɥɶɧɨɦ ɧɚɫɨɫɟ, ɉɚ; 𝑉 = Ͳ,ͲͲͳͲͺ ɦ3/ɤɝ – ɭɞɟɥɶɧɵɣ ɨɛɴɟɦ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ; 𝜂ː = Ͳ,ͺ͵ – ɄɉȾ ɩɢɬɚɬɟɥɶɧɨɝɨ ɧɚɫɨɫɚ. 

6

3

(2,3 0,706) 10 0,00108
697,1 746,975

0,83 10ɩɧt
  

  
  
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2.2.14 Ɋɚɫɱёɬ ɞɟɚɷɪɚɬɨɪɚ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɟɚɷɪɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ. 2.5. 

 

Ɋɢɫɭɧɨɤ 2.10 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɞɟɚɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ:  

8 7 6 5( )ɩɜ ɨɤ ɏɈȼȼG D D D D G G       (43) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ: 

8 7 6 6 5 5( )ɩɜ ɞ ɧ ɨɤ ɨɤ ɏɈȼȼ ɏɈȼȼG t D D D t D i G t G t            (44) 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

5643,037 (43,848 58,876 15,612) 33,077ɨɤD G     
 

5643,037 697,1 (43,848 58,876 15,612) 851,5 3208,3

633,8 33,077 125ɨɤ

D

G

       

     

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

5 11,335 /

480,289 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ



  
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2.2.15 Ɋɚɫɱёɬ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɣ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉɇȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉɇȾ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫ.2.6. 

 

Ɋɢɫɭɧɨɤ 2.11 - ɋɯɟɦɚ ɜɤɥɸɱɟɧɢɹ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ (ɉɇȾ) 

Ɍɚɛɥɢɰɚ 2.1 – ɉɚɪɚɦɟɬɪɵ ɫɟɬɟɜɨɣ ɜɨɞɵ ɢ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɛɚɣɩɚɫɚ 

ɉɚɪɚɦɟɬɪ  Ⱦɨ ɉɌɈ ɉɨɫɥɟ ɉɌɈ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 131 70 

ɗɧɬɚɥɶɩɢɹ ɫɟɬɟɜɨɣ ɜɨɞɵ 550,659 293,018 

Ɍɟɦɩɟɪɚɬɭɪɚ ɈɄ 32 126 

ɗɧɬɚɥɶɩɢɹ ɈɄ 134,106 529,323 

 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɉɌɈ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ: 

(131 70)
ɉɌɈ

ɉɌɈ
Q

D
C 


 

 (45) 

ɝɞɟ 127 76.2ɉɌɈQ y   Ɇȼɬ 

ɍ – ɞɨɥɹ ɪɚɫɯɨɞɚ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɉɌɈ 
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Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ ɧɚ ɉɌɈ, ɤɝ/ɫ: 

76,2
304,509

4,186 (131 70) 0,98ɉɌɈD  
    

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-4: 

''
4 4 4 _( ) ( )ɧ

ɨɤ ɨɤ ɉɌɈ ɈКD i t G t t  
 (46) 

Ɋɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-4, ɤɝ/ɫ: 

''
4 4

4
4 4

( ) 480 (633,8-529,323)
21,859

( ) (3056,5-655,6)0,98
ɨɤ ɩɧɞ ɩɧɞ

ɧ

G t t
D

i t 
 

  
  

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-3: 

' '
3 3 3 4 4 3 4 3( ) ( ) (( ) ) ( )ɧ ɧ ɧ ɧ

ɉɌɈ ɉɪяɦɚя ɇɋ ɨɤ ɩɧɞ ɩɧɞD i t D t t D t t y G t t       
 (47) 

Ɉɬɫɸɞɚ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ-3, ɤɝ/ɫ: 

' '
4 3 4 4 3

3
3 3

( ) ( ) (( ) )

( )

480.289 (525,3-425,3) 21.859 (655,6-529.323) 0,98
4.593

(2900,8-544,1) 0,98

ɧ ɧ ɧ
ɨɤ ɩɧɞ ɩɧɞ ɉɌɈ ɉɪяɦɚя ɇɋ

ɧ

G t t D t t D t t y
D

i t




       
 

 

   
 

  

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-2:  

'
2 3 4 _ɨɤ ɨɤ ȼɋ ɇɋ ɉɌɈ ɈКG D D D G D D D      

 (48) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-2: 

'
2 _2 2 2 3 4 3 _( ) ' ( ) ''

ɧ ɧ
ɩɧɞ ɉɌɈ ɈКɨɤ ɨɤ ȼɋ ɇɋ ɇɋ ɉɌɈ ɈКG t D i D D t G t D D t D t            

 (49) 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

'
2480,289 4,593 21,859 27,824 13,292 198,509ɨɤD G      

 
'

2480,289 425,9 2741,8 (4,593 21,8) 544,1 251,2

(27,859 13,2) 466,2 198 529,232
ɨɤD G        

      
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Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

2 1,578 /

' 189,967 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ


  

ɍɪɚɜɧɟɧɢɟ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-1:  

1' ''ɨɤ ɨɤG D G   (50) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɛɚɥɚɧɫɚ ɞɥɹ ɉɇȾ-1: 

1 1 1 1' '' 'ɧ
ɨɤ ɨɤ ɩɧɞG t D i G t      (51) 

ɝɞɟ 𝑡̅˒ ːˇଵ′ = ሺ𝑡 ′̱ + Δ𝑡˔˒ሻ ∙ 𝑐˅ = ሺʹ͸,͵ + ͸ሻ ∙ Ͷ,ͳͺ͸ = ͳ͵ͷ,ʹͲͺ ɤȾɠ/ɤɝ – ɷɧɬɚɥɶɩɢɹ 
ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɩɟɪɟɞ ɉɇȾ-1; 𝑡 ′̱ = ʹ͸,͵℃ - ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɫɵɳɟɧɢɹ ɩɨɫɥɟ ɤɨɧɞɟɧɫɚɬɨɪɚ; Δ𝑡˔˒ = ͸℃ - ɧɚɝɪɟɜ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɜ ɫɚɥɶɧɢɤɨɜɨɦ ɩɨɞɨɝɪɟɜɚɬɟɥɟ. 

ɉɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ: 

1189,967 ''ɨɤD G 
 

1189,967 251,2 2536,7 '' 135,208ɨɤD G    
 

Ɋɟɲɢɜ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ, ɩɨɥɭɱɢɦ: 

1 9,282 /

'' 180 /ɨɤ

D ɤɝ ɫ
G ɤɝ ɫ


  

2.2.16 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩɥɨɜɨɝɨ ɢ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ ɜ ɤɨɧɞɟɧɫɚɬɨɪ, ɤɝ/ɫ: 

'' ( )ɤ ɨɤ эɠ ɭɩɥ хɨɜ ɜɫ ɧɫ ɬɩɧD G D D D D D D      
 (52) 

ɝɞɟ ܦ˘ˑ˅ = ˕˖ܦ + ː˔ܦ = ͳͶ,Ͳͷ͵ + ͳ͹,ʹͳͷ = ͵͵,Ͳ͹͹ ɤɝ/ɫ ; ܦ˕˒ː = ͵ʹ,ͳ͸ ɤɝ/ɫ – ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɩɪɢɜɨɞ Ɍɉɇ. 

189,967 (3,035 6,069 33,077 27,824 13,292 32,16) 371,283ɤD          
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ɉɪɨɜɟɪɤɚ ɦɚɬɟɪɢɚɥɶɧɨɝɨ ɛɚɥɚɧɫɚ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ, ɤɝ/ɫ: 

1 2 3 4 5 6 7 8( D D D )ɤ Ɍ ɜɫ ɧɫ ɬɩɧD D D D D D D D D D             
703,649 (9,282 1,578 4,593 21,859 11,335 15,612 58,876

43,848 27,824 13,292 32,7) 371,283
ɤD         

      

ɑɬɨ ɫɨɜɩɚɞɚɟɬ ɫ ɪɚɧɟɟ ɧɚɣɞɟɧɧɵɦ ɡɧɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚɥɚɧɫɭ ɦɨɳɧɨɫɬɢ: 

8

1

ɨɬɛ ɨɬɛ
э i i i ɤ эɦ

i

W D h H D 


 
     
 


 (53) 

800000 (9,282 1409 1,578 1188 (4,593 13,292) 1044,6

21,859 889,2 (11,335 27,824) 737,4 (15,612+32,7) 621,6

58,876 401,96 43,848 307,1+371,283 1607,6)0,98

       
       
      

800000 799739,985  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ΔWɷ: 

800000 800101,39
100% 100 0,033%

800000
ɪW W

W


 
    

 

ɑɬɨ ɞɨɩɭɫɬɢɦɨ ɩɪɟɞɟɥɨɦ ɩɨɝɪɟɲɧɨɫɬɢ 2%. 
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2.2.17 Ɋɚɫɱɟɬ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɛɨɬɵ ɫɬɚɧɰɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɭ ɫɨɫɬɚɜɢɬ, ɤȼɬ: 

0( ) ( " ' ) ( ) 127ɬɭ Ɍ ɩɜ ɩɩ ɩɩ ɩɩ хɨɜ хɨɜ ɜ ɩɜQ D i t D i i G t ɋ t y        
 (54) 

565,809(3324,8-1134) 540,314(3543,8-2922,9) 33,077(125,58-1134)

127 0,4 1648290,783

ɬɭQ    

   

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩɥɨɬɚ ɧɚ ɫɟɬɟɜɵɟ ɩɨɞɨɝɪɟɜɚɬɟɥɢ, ɤȼɬ: 

( ) ( ) 127ɧ ɧ
ɬ ɜɫ ɜɫ ɜɫ ɧɫ ɧɫ ɧɫQ D i t D i t x         (55) 

27,824 (3056,5 655,6) 13,292 (2900,8 544,1) 127 0,4 153099,849ɬQ           

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɬɭɪɛɨɭɫɬɚɧɨɜɤɨɣ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȾɠ: 

э
ɬɭ ɬɭ ɬQ Q Q 

 (56) 

1648290,783 153099,849 1494190,935э
ɬɭQ   

 

Ɍɟɩɥɨɜɚɹ ɧɚɝɪɭɡɤɚ ɤɨɬɥɚ, ɤȼɬ: 

( ) ( " ' )ɩɟ ɩɟ ɩɟ ɩɜ ɩɩ ɩɩ ɩɩQ D i t D i i     (57) 

643,037(3324,8 1134) 540,314(3543,8 2922,9) 1701805,448ɩɟQ       

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

1701805,448
118,122

15660 0,92
ɩɟ

ɪ
ɧ ɩɝ

Qȼ
Q 

  
   

ɝɞɟ ɪ
ɧQ  - ɬɟɩɥɨɬɜɨɪɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɛɭɪɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ – Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ, 

ɤȾɠ/ɤɝ. 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ, ɤɝ/ɫ: 

1701805,448
63,111

29310 0,91
ɩɟ

ɭɫɥ ɪ
ɧ ɩɝ

Qȼ
Q 

  
   

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤɝ/ɫ: 

ɨɬ
э э ɫɧ

э

Wȼ ȼ К
W W

 
  (58) 
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ɝɞɟ ȼ- ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɛɥɨɤ, ɤɝ/ɫ; 

Ʉɷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ 
ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ; 

Wɨɬɩ – ɨɬɩɭɳɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ; 

Wɷ – ɦɨɳɧɨɫɬɶ, ɫɧɢɦɚɟɦɚɹ ɫ ɲɢɧ ɝɟɧɟɪɚɬɨɪɚ, ɤȼɬ; 

Wɷɷ
cɧ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɛɥɨɤɚ 9%, ɨɬɩɭɳɟɧɧɚɹ 
ɦɨɳɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ, ɤȼɬ: 

800000 0,05 800000 736000ɨɬɩ э ɫɧW W ɟ W        

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɡɚɬɪɚɱɟɧɧɚɹ ɬɨɥɶɤɨ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɤȼɬ: 

0,05 800000 40000ɫɧ ɫɧ
ээ ээ эW ɟ W      

ɝɞɟ ɫɧ
ээɟ  - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɡɚɬɪɚɱɟɧɧɚɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧɟɫɟɧɢɹ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɤɨɬɥɚɦɢ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 

э ɫɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫɧ ɬ
ɬɭ ɬɭ ɨɬɛ ɬɭ

Q Q Q
К

Q Q Q Q

  


   
 (27) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɚɥɢɱɢɢ 
ɨɬɛɨɪɨɜ, ɤȼɬ: 

 (1 ) (1 )
ɨɬɛ
ɬ

ɨɬɛ ɜɫ ɜɫ ɧɫ ɧɫ ɬ
ɬɭ

Q
Q Q Q

Q
        

 (28) 

ɝɞɟ ɜɫQ , ɜɫQ  – ɬɟɩɥɨ, ɨɬɩɭɳɟɧɧɨɟ ɢɡ ɞɜɭɯ ɬɟɩɥɨɮɢɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ, ɤȼɬ. 

Ɉɬɧɨɲɟɧɢɟ
ɨɬɛ
ɬ
ɬ
ɬɭ

Q

Q
 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

ξ – ɤɨɷɮɮɢɰɢɟɧɬ ɰɟɧɧɨɫɬɢ ɬɟɩɥɚ ɤɚɠɞɨɝɨ ɨɬɛɨɪɚ. 
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0

0 0

1ɜɫ ɤ ɩɩ ɜɫ
ɜɫ

ɩɩ ɤ ɩɩ ɤ

i i i q iК
i q i i q i


   

         (59) 

3056,5-2338,1 3324,8+620,9-3056,5
1 0,42 0,646

3324,8+620,9-2338,1 3324,8+620,9-2338,1ɜɫ
 

    
   

0

0 0

1ɧɫ ɤ ɩɩ ɧɫ
ɧɫ

ɩɩ ɤ ɩɩ ɤ

i i i q iК
i q i i q i


   

         (60) 

2900,8-2338,1 3324,8+620,9-2900,8
1 0,42 0,446

3324,8+620,9-2338,1 3324,8+620,9-2338,1ɧɫ  
    

   

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɞɚɜɥɟɧɢɹ ɩɚɪɚ ɩɟɪɟɞ ɬɭɪɛɢɧɨɣ, ɟɝɨ 
ɡɧɚɱɟɧɢɟ ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 0,42 ɢɡ [2]. 

69940,661 (1 0,646) 32359,188 (1 0,446) 24728,505ɨɬɛQ         

Ɋɚɫɯɨɞ ɬɟɩɥɚ ɧɚ ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ ɩɪɢɧɢɦɚɟɬɫɹ 5 % ɨɬ 
ɪɚɫɯɨɞɚ ɬɟɩɥɚ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, [2], ɤȾɠ: 

0,05 0,05 1648290,783 74709,547ɫɧ
ɬɭ ɬɭQ Q    

 
1706178,948 85812,849 93552,653

0,926
1706178,948 85812,849 93552,653 164874,111эК

 
 

    

ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ ɞɥɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɧɚ 
ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɛɭɞɟɦ ɢɦɟɬɶ, ɤɝ/ɫ: 

728000
118,122 0,92 104,468 /

800000 40000эȼ ɤɝ ɫ   
  

728000
63,111 0,92 55,816 /

800000 40000
ɭɫɥ
эȼ ɤɝ ɫ   

  

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ɫ: 

ɬ эȼ ȼ ȼ   (61) 

118,122 104,468 13,654ɬȼ     

63,111 55,816 7,295ɭɫɥ
ɬȼ     

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ 
ɨɬɩɭɫɤ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 
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3600 104,468 3600
0,47 /

728000
э

э
ɨɬɩ

ȼ
b ɤɝ ɤȼɬ ч

W

 
   

 

6 610 13,654 10
89,185 /

164000
ɬ

ɬ
ɨɬ

ȼ
b ɤɝ ȽȾɠ

Q

 
  

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɵɯ ɪɚɫɯɨɞɨɜ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɨɬɩɭɫɤ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɬɟɩɥɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ: 

3600 55,816 3600
0,251 /

728000

ɭɫɥ
ɭɫɥ э
э

ɨɬɩ

ȼ
b ɤɝ ɤȼɬ ч

W

 
   

 

6 610 7,295 10
47,651 /

164000

ɭɫɥ
ɭɫɥ ɬ
ɬ

ɨɬ

ȼ
b ɤɝ ȽȾɠ

Q

 
    

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɦɨɞɟɪɧɢɡɚɰɢɢ, ɷɧɟɪɝɨɛɥɨɤ ɧɟɨɛɯɨɞɢɦɨ ɫɧɚɛɞɢɬɶ 
ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɵɦ ȼȼɌɈ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɜ ɧɨɜɨɣ ɹɱɟɣɤɟ 
ɬɪɭɛɱɚɬɨɝɨ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ. ɂɡɦɟɧɟɧɢɹ ɜ ɤɨɦɩɨɧɨɜɤɟ Ɍȼɉ ɦɨɠɧɨ 
ɭɜɢɞɟɬɶ ɧɚ ɪɢɫɭɧɤɟ 2.13. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɩɪɢɜɟɞɟɧɚ ɤɨɦɩɨɧɨɜɤɚ ɞɥɹ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɧɚ ɪɢɫɭɧɤɟ 2.12. 
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Ɋɢɫɭɧɨɤ 2.12 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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Ɋɢɫɭɧɨɤ 2.13 – ɉɪɨɞɨɥɶɧɵɣ ɪɚɡɪɟɡ ɝɥɚɜɧɨɝɨ ɤɨɪɩɭɫɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
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3 ɂɧɞɢɜɢɞɭɚɥɶɧɨɟ ɡɚɞɚɧɢɟ 

3.1 ȼɵɛɨɪ ɜɵɝɨɞɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ 

Ⱦɥɹ ɜɵɛɨɪɚ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɧɨɝɨ ɢ ɪɟɚɥɶɧɨ ɨɫɭɳɟɫɬɜɢɦɨɝɨ ɪɟɠɢɦɚ 
ɪɚɛɨɬɵ, ɪɚɫɫɱɢɬɚɧɨ 10 ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɫɯɟɦɵ. Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ 
ɫɪɚɜɧɢɬɶ ɪɟɠɢɦɵ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.1 ɢ ɬɚɛɥɢɰɟ 4.2. 

Ɍɚɛɥɢɰɚ 4.1 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɬɨɩɥɢɜɭ 

№
 ɜ

ɚɪ
ɢɚ

ɧɬ
ɚ 

ɫɯ
ɟɦ

ɵ
 

Ⱦɨɥɹ 
ɫɟɬɟɜɨɣ 
ɜɨɞɵ ɧɚ 

ɈɄ 

b\ɬ b\ɷ ȼ, ɤɝ/ɫ 
b\ɬ 

ɭɫɥ.ɬ 

b\ɷ 
ɭɫɥ 
.ɬ 

ȼ ɭɫɥ, 
ɤɝ/ɫ 

ɗɤɨɧɨɦɢɹ 
ɭɫɥɨɜɧɨɝɨ 
ɬɨɩɥɢɜɚ, 

ɤɝ/ɫ 

ɗɤɨɧɨɦɢɹ 
ɞɟɧɟɠɧɵɯ 
ɫɪɟɞɫɬɜ, 
Ɋɭɛ/ɝɨɞ 

1 0,90 93,858 0,442 111,324 46,523 0,236 59,747 12,48 123302400 

2 0,80 96,586 0,456 113,677 46,899 0,241 60,868 11,359 112226920 

3 0,70 99,992 0,47 116,009 47,275 0,246 61,989 10,238 101151440 

4 0,60 89,185 0,47 118,153 47,651 0,251 63,11 9,117 90075960 

5 0,50 89,889 0,479 120,33 48,027 0,256 64,231 7,996 79000480 

6 0,40 90,592 0,488 122,318 48,402 0,261 65,37 6,857 67747160 

7 0,30 91,266 0,497 124,379 48,762 0,265 66,454 5,773 57037240 

8 0,20 91,928 0,505 126,388 49,116 0,27 67,528 4,699 46426120 

9 0,10 92,578 0,514 128,377 49,464 0,274 68,591 3,636 35923680 

10 ɇɨɦɢɧɚ
ɥɶɧ 

ɪɟɠɢɦ 
91,828 0,545 135,5 49,063 0,291 72,227 

0 0,00 
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Ɍɚɛɥɢɰɚ 4.2 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɩɨ ɩɚɪɭ 

№
 ɜ

ɚɪ
ɢɚ

ɧɬ
ɚ 

ɫɯ
ɟɦ

ɵ
 

Ⱦɨɥɹ 
ɫɟɬɟɜɨɣ 

ɜɨɞɵ 
ɧɚ ɈɄ 

Ɍɟɩɥɨ ɧɚ 
ɛɨɣɥɟɪɧɵɟ 
ɭɫɬɚɧɨɜɤɢ, 

Ɇȼɬ 

Ɍɟɩɥɨ 
ɧɚ ɈɄ, 
Ɇȼɬ 

D ɉɇȾ-
3 , ɤɝ/ɫ 

D ɉɇȾ-
2, ɤɝ/ɫ 

D ɉɇȾ-
1, ɤɝ/ɫ 

D ȼɋ, 
ɤɝ/ɫ 

D ɇɋ, 
ɤɝ/ɫ 

1 0,90 12,7 114,3 -16,074 -20,085 3,8 34,77 21,568 

2 0,80 25,4 101,6 -8,303 -14,663 5,656 32,454 18,809 

3 0,70 38,1 88,9 -1,403 -9,145 7,469 30,139 16,05 

4 0,60 50,8 76,2 4,598 1,57 9,287 27,824 13,292 

5 0,50 63,5 63,5 9,738 2,114 11,149 25,509 10,533 

6 0,40 76,2 50,8 13,979 7,853 13,016 23,194 7,774 

7 0,30 88,9 38,1 17,397 13,756 14,964 20,878 5,015 

8 0,20 101,6 25,4 19,889 19,766 16,891 18,563 2,257 

9 0,10 114,3 12,7 21,548 25,746 18,889 16,248 -0,502 

10 ɧɨɦɢɧ 
ɪɟɠ 

0 0 23,093 27,212 20,156 37,085 24,327 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ 
ɦɚɤɫɢɦɚɥɶɧɨ ɷɤɨɧɨɦɢɱɧɵɦ ɜɚɪɢɚɧɬɨɦ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɩɥɨɬɵ ɹɜɥɹɟɬɫɹ №4, 
ɩɪɢ ɤɨɬɨɪɨɦ 60% ɭɬɢɥɢɡɢɪɭɟɦɨɣ ɬɟɩɥɨɬɵ ɧɚɩɪɚɜɥɹɟɬɫɹ ɧɚ ɉɌɈ, ɚ 40% ɧɚ 
ɛɨɣɥɟɪɧɵɟ ɭɫɬɚɧɨɜɤɢ. ȼ ɬɚɤɨɦ ɪɟɠɢɦɟ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɧɢɡɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɦɢɧɢɦɚɥɶɧɵɣ, ɱɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɭɜɟɥɢɱɢɬ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ, ɚ ɬɚɤɠɟ 
ɩɨɡɜɨɥɢɬ ɦɚɤɫɢɦɚɥɶɧɨ ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɟɩɥɨ ɫɟɬɟɜɨɣ ɜɨɞɵ. 
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4 ɗɤɨɧɨɦɢɱɟɫɤɚя ɱɚɫɬɶ 

4.1 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 

ɑɢɫɥɨ ɱɚɫɨɜ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ ɬɭɪɛɨɚɝɪɟɝɚɬɚ, ɬ.ɟ. ɤɚɥɟɧɞɚɪɧɨɟ ɜɪɟɦɹ 
ɡɚ ɜɵɱɟɬɨɦ ɩɪɨɫɬɨɹ ɜ ɤɚɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤɭɳɟɦ ɪɟɦɨɧɬɟ, ɱɚɫ/ɝɨɞ: 

P ɊȿɆT =8760-T , (62) 

ɝɞɟ ɊȿɆT  – ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɜ ɪɟɦɨɧɬɟ, ɱ; 

PT =8760-1160=7600 

ȼɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ Ʉɗɋ, Ɇȼɬ ɱ: 

ɭɫɬ ɭɫɬW=N T
, (63) 

ɝɞɟ ɭɫɬN  – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ, Ɇȼɬ; 

ɭɫɬT  – ɱɢɫɥɨ ɱɚɫɨɜ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɱ. Ɂɚɞɚёɬɫɹ 
ɪɟɠɢɦɚɦɢ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

800 7200 5760000  W  

ɋɪɟɞɧɹɹ ɧɚɝɪɭɡɤɚ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, Ɇȼɬ: 

Ʉɗɋ
P

W
P

T


, (64) 

ɝɞɟ PT  – ɱɢɫɥɨ ɱɚɫɨɜ ɮɚɤɬɢɱɟɫɤɨɣ ɪɚɛɨɬɵ, ɱ; 

Ʉɗɋ
5760000

757,9
7600

P  
 (65) 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚɝɪɭɡɤɚ ɷɧɟɪɝɨɛɥɨɤɚ, Ɇȼɬ: 

Ʉɗɋ
ȻɅ

ȻɅ

P
P

n


, (66) 

ɝɞɟ ȻɅn  – ɱɢɫɥɨ ɛɥɨɤɨɜ; 
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ȻɅ
757,9

757,9
1

P  
 (67) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 5.1. 

Ɍɚɛɥɢɰɚ 5.1 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫɬɚɧɰɢɢ 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥя 

 

ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢя 

Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥя 

Ⱦɨ 

ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɉɨɫɥɟ 

ɦɨɞɟɪɧɢɡɚɰɢɢ 

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 5817600000 

Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɬɟɩɥɚ ɧɚ ȽɊɗɋ Ƚɤɚɥ 1015488 1015488 

Ƚɨɞɨɜɨɣ ɨɬɩɭɫɤ ɷɧɟɪɝɢɢ ɫ ɲɢɧ 

ɫɬɚɧɰɢɢ 
ɤȼɬ ɱ 5500800000 5558400000 

ɗɤɨɧɨɦɢɹ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɜ ɝɨɞ ɤɝ - 249441,12 

Ƚɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ȽɊɗɋ 

ɤȼɬ ɱ 5760000000 5817600000 

ɗɤɨɧɨɦɢя ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɜ ɝɨɞ Ɋɭɛ./ɝɨɞ 90075960 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.1 

 

ȼɵɝɨɞɚ ɨɬ ɭɦɟɧɶɲɟɧɢɹ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɦɥɧ.ɪɭɛ: 

6
1 2Pr ( - ) 10ɬȼ ȼ Ɍ ɐ      , (68) 

ɝɞɟ 1B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

2B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥɧɨɝɨ ɪɚɫɯɨɞɚ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɜɪɟɦɟɧɢ ɧɚ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ, ɱ/ɝɨɞ; 

1300ɬɐ   – ɰɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɬ. 

121,186 104,468 90075960Pr ( ) 7600 396    . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɩɨɫɥɟ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɫ ɭɱɟɬɨɦ ɫɧɢɠɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɜɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɨɥɭɱɚɟɦ ɜɵɝɨɞɭ ɧɚ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ 90,07 ɦɥɧ. ɪɭɛ/ɝɨɞ 

ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ ɤɝ/ɫɟɤ 72,227 63,11 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤɝ/ɫɟɤ. 64,748 55,816 

Ɋɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ ɤɝ/ɫɟɤ. 7,479 7,265 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ 
ɧɚ ɜɵɪɚɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɤɝ/ɤȼɬ·ɱ 0,291 0,251 

ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɭɫɥɨɜɧɨɝɨ ɬɨɩɥɢɜɚ 
ɧɚ ɜɵɪɚɛɨɬɤɭ ɬɟɩɥɚ, ɤɝ/ȽȾɠ 

ɤɝ/ȽȾɠ 49,063 47,651 
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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.  

Ɉɰɟɧɤɚ ɩɥɚɧɢɪɭɟɦɵɯ ɡɚɬɪɚɬ ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜɤɥɸɱɚɸɳɟɝɨ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɚ ɢɧɜɟɫɬɢɰɢɣ 
ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɨɬɞɚɱɢ ɨɬ ɢɧɜɟɫɬɢɰɢɣ. 
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4.2 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 5.2. 

Ɍɚɛɥɢɰɚ 5.2 – ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 
ɢ ɡɚɬɪɚɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞɢɧɢɰɵ, ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳɚɹ, ɪɭɛ 

Ɋɚɛɨɬɵ 

Ɇɨɧɬɚɠ 
ɬɪɭɛɨɩɪɨɜɨɞɨɜ 

 640 4 000 2 560 000,0 

Ɇɨɧɬɚɠ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 

 2 380000 760000 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɨɩɪɨɛɨɜɚɧɢɟ 

-  254 292,85 254 292,85 

Ɇɚɬɟɪɢɚɥɵ 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 
ɩɥɚɫɬɢɧɱɚɬɵɣ ɗɌ-

121ɫ-25-211 
ɳɬ 1 950000 950000 

ȼȼɌɈ ɲɬ 1 7500000 7500000 

Ɍɪɭɛɨɩɪɨɜɨɞɵ 

Ƚ 426ɯ9-20 ɦ.ɩ. 205 4700 963500 

Ƚ 325ɯ8-20 ɦ.ɩ. 256 3800 972800 

Ƚ 38ɯ2-20 ɦ.ɩ. 125 5200 650000 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 5.2. 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɞɨɫɬɚɜɤɚ 366 710,1 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɪɚɛɨɬɵ 3574292,85 

ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 3,965 (ɤɨɷɮɮɢɰɢɟɧɬ ɭɞɨɪɨɠɚɧɢɹ ɫɦɟɬɧɨɣ 
ɫɬɨɢɦɨɫɬɢ) 7 887 818,7 

ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1,35 (ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɬɪɭɞɚ) 10 203 420,2 

ɋ ɤɨɷɮɮɢɰɢɟɧɬɨɦ 1,3 (ɪɚɣɨɧɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ) 12 395 735,81  

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɚɦ Ɋɚɛɨɬɵ ɢ Ⱦɨɫɬɚɜɤɚ 12 762 445,91 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ Ɇɚɬɟɪɢɚɥɵ 5 261 300,0 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ Ɇɚɬɟɪɢɚɥɵ ɫ ɭɱɟɬɨɦ ɇȾɋ (18%) 6155234,0 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ (ɛɟɡ ɭɱɟɬɚ ɨɩɥɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧɢɫɬɨɜ) 6 216 744,4 

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧ (ɛɟɡ ɭɱɟɬɚ ɨɩɥɚɬɵ ɬɪɭɞɚ 
ɦɚɲɢɧɢɫɬɨɜ) ɫ ɭɱɟɬɨɦ ɇȾɋ (18%) 7 335 758,4 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ 79 311 504,31 

ɂɬɨɝɨ ɩɨ ɫɦɟɬɟ ɫ ɭɱɟɬɨɦ ɫɬɨɢɦɨɫɬɢ ɩɪɨɟɤɬɚ 31 287 954,13 

 

4.3 Ɋɚɫɱɟɬ ɞɨɯɨɞɨɜ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɭɞɟɦ ɭɱɢɬɵɜɚɬɶ ɩɪɢɛɵɥɶ 
ɨɬ ɷɤɨɧɨɦɢɢ ɬɨɩɥɢɜɚ. 

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

( )ɬ ɩɪ ɬɞɪɉ ȼ ȼ Ɍ ɐ   
, (69) 

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

ɩɪȼ  – ɩɨɥɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɩɨɫɥɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ ɡɚɬɪɚɬ 
ɜɪɟɦɟɧɢ ɧɚ ɩɥɚɧɨɜɵɣ ɪɟɦɨɧɬ, ɱ/ɝɨɞ; 
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396ɬɐ   – ɰɟɧɚ ɬɨɩɥɢɜɚ, ɪɭɛ/ɬ. 

121,186 104,468 90075960( ) 7600 396ɉ     ɦɥɧ.ɪɭɛ/ɝɨɞ. 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

a ɚU К ɇ  ,  (70) 

ɝɞɟ К  – ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɦɥɧ.ɪɭɛ.; 

6,7%ɚɇ   – ɧɨɪɦɚ ɚɦɨɪɬɢɡɚɰɢɢ. 

6,7
17,43

100
260,253aU   ɦɥɧ.ɪɭɛ./ɝɨɞ. 

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

0,8ɬ aɉ ɉ U   . (71) 

13,067 0,8 1,76 12,213ɉ      ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɚɥɟɟ ɩɪɨɜɨɞɢɦ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɬɟɥɟɣ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ: 
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, (72) 

ɝɞɟ 0,1E   – 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 5.3. 

Ɍɚɛɥɢɰɚ 5.3 – ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ (ɝɨɞ) 
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ɉɨ ɪɟɡɭɥɶɬɚɬɭ ɪɚɫɱɟɬɚ ɧɚ 2 – ɣ ɝɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɑȾȾ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɶɲɟ 

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

ɩɪɨɟɤɬ ɢɧɜɟɫɬɢɰɢɣ ɦɨɠɧɨ ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɤ ɪɟɚɥɢɡɚɰɢɢ. 
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5 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ 

5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɫɫɨɜɨɝɨ ɜɵɛɪɨɫɚ ɞɢɨɤɫɢɞɚ ɫɟɪɵ 

Ʉɨɥɢɱɟɫɬɜɨ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ܱܵଶɢܱܵଷɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ܱܵଶ(ɤɝ/ɫ), 
ɜɵɛɪɚɫɵɜɚɟɦɨɟ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ௌைమܯ = Ͳ,Ͳʹ · ܤ · ܵ˓ · (ͳ − 𝑆𝑂మ′ଵ଴଴ ), (73) 

ɝɞɟ ܤ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ; ܵ˓ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ; 

ௌைమ′ = ͷͲ – ɞɨɥɹ ܵ ܱଶ, ɭɥɨɜɥɟɧɧɚɹ ɡɨɥɨɜɵɦɢ ɱɚɫɬɢɰɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɜ ɝɚɡɨɯɨɞɟ ɤɨɬɥɚ. ܯௌைమ = Ͳ,Ͳʹ · ͳͳͺ · Ͳ,ʹ · ቀͳ − ହ଴ଵ଴଴ቁ = Ͳ,Ͳ͹ͺ  

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: ܯேைమ = Ͳ,Ͳ͵Ͷ · 𝐾 · ܤ · ܳː˓ · ͳͲ−଺ · ቀͳ − 𝑞రଵ଴଴ቁ · 𝛽ଵ · ሺͳ − ଵߝ · ሻݎ · 𝛽ଶ · 𝛽ଷ ·  ଶ,(147)ߝ

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

𝐾 = ଵଶ·Д˗ଶ଴଴+Д, (74) 

ɝɞɟ Д˗ = ʹͳ͸Ͳ –ɮɚɤɬɢɱɟɫɤɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ; Д = ʹ͸ͷͲ – ɧɨɦɢɧɚɥɶɧɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɤɨɬɥɚ, ɬ/ɱ. 𝐾 = ଵଶ·଺଻଴ଶ଴଴+଺଻଴ = ͻ,ʹͶ  ܤ – ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɤɨɬɟɥ ܳː˓  – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ; ݍସ – ɦɟɯɚɧɢɱɟɫɤɢɣ ɧɟɞɨɠɨɝ; 
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𝛽ଵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚ ɜɵɯɨɞɨɤɢɫɥɨɜ ɚɡɨɬɚ 
ɤɚɱɟɫɬɜɚ ɫɠɢɝɚɟɦɨɝɨ ɬɨɩɥɢɜɚ: 𝛽ଵ = Ͳ,ͳ͹ͺ + Ͳ,Ͷ͹ · ܰ˓, (75) 

ɝɞɟ ܰ˓ – ɬɨ ɠɟ, ɱɬɨ ɜ ɮɨɪɦɭɥɟ (87). 𝛽ଵ = Ͳ,ͳ͹ͺ + Ͳ,Ͷ͹ · Ͳ,͸ = Ͳ,Ͷ͸  ߝଵ = Ͳ,Ͳͳ–ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɜɨɡɞɟɣɫɬɜɢɹ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɝɚɡɨɜ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɩɨɞɚɱɢ ɢɯ ɜ ɬɨɩɤɭ; ݎ = ͳͷ– ɫɬɟɩɟɧɶ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɪɚɫɯɨɞɚ ɞɭɬɶɟɜɨɝɨ 
ɜɨɡɞɭɯɚ, % [1]; 𝛽ଶ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɨɧɫɬɪɭɤɰɢɸ ɝɨɪɟɥɨɤ. Ⱦɥɹ 
ɩɪɹɦɨɬɨɱɧɵɯ ɝɨɪɟɥɨɤ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,85; 𝛽ଷ– ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɢɞ ɲɥɚɤɨɭɞɚɥɟɧɢɹ. ɉɪɢ ɬɜɟɪɞɨɦ 
ɲɥɚɤɨɭɞɚɥɟɧɢɢ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1; ߝଶ = Ͳ,͹Ͷ–ɤɨɷɮɮɢɰɢɟɧɬ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɚ ܱܰଶ ɩɪɢ 
ɞɜɭɯɫɬɚɞɢɣɧɨɦ ɫɠɢɝɚɧɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ߜ = ͳͲ, ɩɪɨɰɟɧɬɧɨɣ ɞɨɥɢ ɜɨɡɞɭɯɚ, 
ɩɨɞɚɜɚɟɦɨɝɨ ɱɟɪɟɡ ɮɭɪɦɵ ɜɨɡɞɭɲɧɨɝɨ ɞɭɬɶɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜɵɲɟ ɝɨɪɟɥɨɤ 
ேைమܯ .[1] = Ͳ,Ͳ͵Ͷ · ͻ,ʹͶ · ͵ͺ,ͻͻͺ · ͳͷʹͺͲ · ͳͲ−଺ · ቀͳ − ଴,଼ଵ଴଴ቁ · Ͳ,Ͷ͸ ·ሺͳ − Ͳ,Ͳͳ · ͳͷሻ · Ͳ,ͺͷ · ͳ · Ͳ,͹Ͷ = Ͳ,ͲͶͷ͹  

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

ˏܥ = √ 𝐴·ெ·ி·𝑚·ுమ· √௏·∆்య , (76) 
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ɝɞɟ ܣ = ʹͲͲ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɫɥɨɜɢɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɢ 
ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɪɚɫɫɟɹɧɢɹ (ɤɨɧɜɟɤɬɢɜɧɨɣ ɞɢɮɮɭɡɢɢ) ɩɪɢɦɟɫɢ ɜ ɜɨɡɞɭɯɟ; ܨ = ͳ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɢ ɪɚɫɱɟɬɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ; 𝑚 = Ͳ,ͺ – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɤɨɪɨɫɬɢ 
ɜɵɯɨɞɚ ɝɚɡɨɜ ɢɡ ɭɫɬɶɹ ɬɪɭɛɵ ɩɪɢ 𝜔଴ = ͵Ͳ − ͵ͷ ɦ/ɫ; ܪ = ʹ͹ͷ – ɜɵɫɨɬɚ ɞɵɦɨɜɨɣ ɬɪɭɛɵ Ʉɪɚɫɧɨɹɪɫɤɨɣ Ɍɗɐ-3, ɦ; 𝑉– ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɢɡ ɬɪɭɛɵ, ɦ3/ɫ: 𝑉 = 𝑉ଵ଼̝଴ + 𝑉ଶ̝଴଼, (77) 

ɝɞɟ 𝑉ଵ଼̝଴– ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɷɧɟɪɝɨɛɥɨɤɚ 180 Ɇȼɬ, ɪɚɜɟɧ ɨɛɴɟɦɭ, 

ɧɚɣɞɟɧɧɨɦɭ ɪɚɧɟɟ  𝑉ଶ̝଴଼ = ͵Ͳͳ,͸Ͷ– ɨɛɴɟɦ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɷɧɟɪɝɨɛɥɨɤɚ 208 Ɇȼɬ, ɦ3/ɫ. 𝑉 = ʹ͹͵,ͺͻ + ͵Ͳͳ,͸Ͷ = ͷ͹ͷ,ͷ͵  ∆ܶ = ͳͲͲ – ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɜɵɯɨɞɹɳɢɯ ɢɡ ɬɪɭɛɵ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɢ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, ºɋ; ܯ – ɫɭɦɦɚɪɧɵɣ ɜɵɛɪɨɫ ɡɨɥɵ ɢ ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɢɡ ɬɪɭɛɵ, 
ɝ/ɫ: ܯ = ଵ଼଴ܯ +  ଶ଴଼, (78)ܯ

ɝɞɟ ܯଶ଴଼ = Ͷͳʹ,Ͳʹ–ɜɵɛɪɨɫ ɡɨɥɵ, ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɷɧɟɪɝɨɛɥɨɤɚ 

800 Ɇȼɬ, ɝ/ɫ; ܯଵ଼଴– ɜɵɛɪɨɫ ɡɨɥɵ, ɫɟɪɧɢɫɬɨɝɨ ɝɚɡɚ ɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɷɧɟɪɝɨɛɥɨɤɚ 180 
Ɇȼɬ, ɝ/ɫ: ܯଵ଼଴ = ௌைమܯ · ͳͲଷ + ேைమܯ · ଴,ହ଴,଴଼ହ · ͳͲଷ + ˘ˑˎ˅ыˊܯ · ଴,ହ଴,ହ · ͳͲଷ, (79) 

ɝɞɟ ܯௌைమ– ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (146); ܯேைమ– ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (147); ܯˊˑˎ˅ы˘ – ɫɦɨɬɪɟɬɶ ɮɨɪɦɭɥɭ (138). 
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ଵ଼଴ܯ = Ͳ,Ͳ͹ͺ · ͳͲଷ + Ͳ,ͲͶͷ͹ · ଴,ହ଴,଴଼ହ · ͳͲଷ + Ͳ,Ͳͻͺ͸ͻ · ଴,ହ଴,ହ · ͳͲଷ = ͶͶͷ,ͷͳ, ܯ = ͶͶͷ,ͷͳ + Ͷͺͺ,ͺ = ͻ͵Ͷ,͵ͳ,  ܥˏ = √ ଶ଴଴·ଽଷସ,ଷଵ·ଵ·଴,଼ଶ଻ହమ· √ହ଻ହ,ହଷ·ଵ଴଴య = Ͳ,Ͳʹ͵͹  
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ɁȺɄɅɘЧȿɇɂȿ 

Ɋɚɛɨɬɚ ɨɛɨɫɧɨɜɵɜɚɟɬ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɉ – 67 

Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ – 1 ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɪɚɛɨɬɵ. 

ȼ ɩɪɨɟɤɬɟ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɪɚɫɱɟɬɵ, ɤɨɬɨɪɵɟ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ 

ɬɟɯɧɢɱɟɫɤɨɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɤɨɬɟɥɶɧɨɝɨ 

ɚɝɪɟɝɚɬɚ ɉ – 67 ȻȽɊɗɋ – 1. 

Ȼɵɥ ɜɵɩɨɥɧɟɧ ɬɟɩɥɨɜɨɣ ɪɚɫɱɟɬ ɤɨɬɟɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɞɨ ɢ ɩɨɫɥɟ 

ɪɟɤɨɧɫɬɪɭɤɰɢɢ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ ɩɪɟɢɦɭɳɟɫɬɜɨ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɨɝɨ 

ɜɚɪɢɚɧɬɚ ɩɨ ɩɨɥɧɨɦɭ ɪɚɫɯɨɞɭ ɬɨɩɥɢɜɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ ɩɪɨɟɤɬɚ ɫɨɞɟɪɠɢɬ ɪɚɫɱɟɬ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ 

ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɟɤɬɚ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
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