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ɊȿɎȿɊȺɌ 

ȼɵɩɭɫɤɧɚɹ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 
ȻȽɊɗɋ-1» ɫɨɞɟɪɠɢɬ 78 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 11 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ, 4 ɥɢɫɬɚ ɝɪɚɮɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

Ɉɛɴɟɤɬ ɪɟɤɨɧɫɬɪɭɤɰɢɢ – ɮɢɥɢɚɥ ɉȺɈ «ɘɇɂ ɉɊɈ Ȼɟɪɟɡɨɜɫɤɚɹ ȽɊɗɋ» 

ɐɟɥɢ ɪɟɤɨɧɫɬɪɭɤɰɢɢ: 

–  ɷɧɟɪɝɨɷɮɮɟɤɬɢɜɧɨɟ ɝɟɧɟɪɢɪɨɜɚɧɢɟ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɢ ɬɟɩɥɨɜɨɣ ɷɧɟɪɝɢɢ 

– ɪɟɫɭɪɫɨɫɛɟɪɟɠɟɧɢɟ 

– ɫɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɭɯɨɞɹɳɢɯ ɝɚɡɨɜ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɬɨɪɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ, ɜ ɤɨɬɥɨɚɝɪɟɝɚɬ ɉ-67 
ɭɫɬɚɧɨɜɥɟɧ ȼȼɌɈ ɭɜɟɥɢɱɟɧɧɨɣ ɩɥɨɳɚɞɢ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ 
ɜ ɨɬɛɨɪɵ ɧɚ ɉɇȾ-1, ɉɇȾ-2, ɉɇȾ-3, ɬɭɪɛɨɚɝɪɟɝɚɬɚ Ʉ-800-240-5, ɬɚɤɠɟ ɜɬɨɪɵɦ 
ɜɚɪɢɚɧɬɨɜ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ ɜɧɟɞɪɟɧɢɟ ȼɗɄ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɫ ɚɧɚɥɨɝɢɱɧɵɦ 
ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɉɇȾ-1, ɉɇȾ-2, ɉɇȾ-3. 

ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɢ ɜɧɟɞɪɹɟɦɵɯ ɷɥɟɦɟɧɬɨɜ. 

ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɫɯɟɦɵ. 

ɉɪɨɢɡɜɟɞɟɧɵ ɪɚɫɱɟɬɵ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɩɨɡɜɨɥɹɸɬ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨ ɜɵɫɨɤɨɣ 
ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɪɢɜɥɟɤɚɬɟɥɶɧɨɫɬɢ ɩɪɨɟɤɬɨɜ ɪɟɤɨɧɫɬɪɭɤɰɢɢ. 
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ȼȼȿȾȿɇɂȿ 

Ⱥɤɬɢɜɧɨɟ ɪɚɡɜɢɬɢɟ ɷɧɟɪɝɟɬɢɤɢ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɜɫɟ ɛɨɥɶɲɟɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ȼɨɡɧɢɤɚɟɬ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 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 ɫ ɭɜɟɥɢɱɟɧɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ, 
ɩɨɡɜɨɥɹɸɳɢɟ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ ɩɚɪɚ ɧɚ ɉɇȾ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɫɧɢɡɢɬɶ ɪɚɫɯɨɞ 
ɩɨɬɪɟɛɥɹɟɦɨɝɨ ɬɨɩɥɢɜɚ ɧɚ ɫɬɚɧɰɢɢ. 
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1 Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɩɪɨɟɤɬɚ.  

1.1 Ʉɪɚɬɤɚɹ 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 Ʉɪɚɬɤɚɹ 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 ɩɨɫɬɨɹɧɧɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ (40 0ɋ) ɧɚ ɜɯɨɞɟ ɜ Ɍȼɉ. 
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1.3 Ɍɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɜɵɩɨɥɧɢɬɶ: 

Ⱥ) ȼɧɟɞɪɟɧɢɟ ɫɢɫɬɟɦɵ ȼȼɌɈ ɡɚɩɢɬɚɧɧɭɸ ɨɫɧɨɜɧɵɦ ɤɨɧɞɟɧɫɚɬɨɦ ɫ 
ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɉɇȾ-1 ɉɇȾ-2 ɉɇȾ-3. 

Ȼ) ȼɧɟɞɪɟɧɢɟ ȼɗɄ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚɩɢɬɚɧɧɨɝɨ ɨɫɧɨɜɧɵɦ 
ɤɨɧɞɟɧɫɚɬɨɦ ɫ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟɦ ɉɇȾ-1 ɉɇȾ-2 ɉɇȾ-3 ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ 
ɡɚɩɢɬɤɢ ɫɟɬɟɜɨɣ ɜɨɞɨɣ. 

 

ȼɚɪɢɚɧɬ Ⱥ. 

ɑɚɫɬɶ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɉɌɈ, ɜ ɤɨɬɨɪɵɣ ɩɨɫɬɭɩɚɟɬ 
ɜɨɡɞɭɯ ɢɡ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ȼȼɌɈ ɨɛɥɚɞɚɸɳɟɝɨ ɛɨɥɶɲɟɣ ɩɥɨɳɚɞɶɸ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɩɨɫɥɟ ɉɌɈ ɨɫɧɨɜɧɨɣ ɤɨɧɞɟɧɫɚɬ ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɣɩɚɫɧɭɸ ɥɢɧɢɸ 
ɉɇȾ-1, ɉɇȾ-2 ɢ ɉɇȾ-3 

 

 

Ɋɢɫɭɧɨɤ 1.3 – ȼɚɪɢɚɧɬ Ⱥ  
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ȼɚɪɢɚɧɬ Ȼ. 

Ⱦɨɥɹ ɨɫɧɨɜɧɨɝɨ ɤɨɧɞɟɧɫɚɬɚ ɧɚɩɪɚɜɥɹɟɬɫɹ ɜ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ 
ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɨɫɥɟ ɱɟɝɨ ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɣɩɚɫɢɪɭɸɳɭɸ ɥɢɧɢɸ ɉɇȾ-1, 
ɉɇȾ-2 ɢ ɉɇȾ-3 

 

 

Ɋɢɫɭɧɨɤ 1.4 – ȼɚɪɢɚɧɬ Ȼ 
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2 Ɋɚɫɱɟɬɧɚɹ ɱɚɫɬɶ 

2.1 ȼɵɛɨɪ ɫɯɟɦɵ ɭɬɢɥɢɡɚɰɢɢ ɬɟɩɥɚ 

2.1.1Ɋɚɫɱɟɬ ȼȼɌɈ 

ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ [1] ɜɵɛɢɪɚɟɦ ɨɫɧɨɜɧɵɟ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢ 
ɡɚɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ 

ɬɪɭɛ dɧ, ɦ 

ȼɧɭɬɪɟɧɧɢɣ 
ɞɢɚɦɟɬɪ ɬɪɭɛ 

dɜɧ, ɦ 

ɋɪɟɞɧɢɣ 
ɞɢɚɦɟɬɪ 

ɬɪɭɛ dɫɪ, ɦ 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ ɬɪɭɛ 

δɫɬ, ɦ 

ɉɨɩɟɪɟɱɧɵɣ 
ɲɚɝ ɬɪɭɛ s1, 

ɦ 

ɉɪɨɞɨɥɶɧɵɣ 
ɲɚɝ ɬɪɭɛ s2, 

ɦ 
0,04 0,038 0,0385 0,0016 0,054 0,0404 

 

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɤȾɠ/ɤɝ: ܳ˅ˊ˒ = ቀߚ˅ˊ˒′′ + ∆ఈ˅ˊ˒ଶ ቁ ∙ ሺܪ˅ˊ˒′′° − °˅˘ܪ ሻ,       (1) ܳ˅ˊ˒ = ቀͳ,Ͳͷͷ + ଴,଴ଷଶ ቁ ∙ ሺͳͳͺ͸ͷ − ʹ͹ͳ,ͷͳሻ = ͳ͹Ͳͷ,͹Ͷͳ  

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ܳ˅ˊ˒ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɝɨ ɜɚɪɢɚɧɬɚ ɢ ܳ˅ˊ˒ˋ˔˘ , ɤȾɠ/ɤɝ,: ∆ܳ˅ˊ˒=ܳ˅ˊ˒ − ܳ˅ˊ˒ˋ˔˘ = ͵͸ͺͶͶͺ,ͺͺʹ − ʹ͵ͳͺͺͲ,ͻ͸ͳ = ͳ͵͸ͷ͸͹,ͺ͸ͳ  

ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɭɠɟ ɞɟɣɫɬɜɭɸɳɟɝɨ 
ɩɪɟɞɩɪɢɹɬɢɹ- ɡɚɞɚɟɦɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ:  ܪ˅ˊ˒′ = 3666,369  

Ɍɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ȼɁɉ, °C: 𝜗˅ˊ˒′ = Ͷ͵͵   

 

ɋɪɟɞɧɟɥɨɝɚɪɢɮɦɢɱɟɫɤɢɣ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ, °C, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ: ∆ݐ˒˓˕ = ∆௧˄−∆௧ˏଶ,ଷ∙log∆𝑡˄∆𝑡ˏ,  (2) 
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˕˓˒ݐ∆ = ଻଴−ଽ଼logళబవఴ = ͺ͵,ʹͳ͸   

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, °C: ∆ݐ˅ˊ˒ = Ͳ,ͻ ∙ ˒ˊ˅ݐ∆ (3)  ,˕˓˒ݐ∆ = Ͳ,ͻ ∙ ͺ͵,ʹͳ͸ = ͹ͺ,Ͳͷ͸   

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɩɪɢɧɢɦɚɟɦ ɫɤɨɪɨɫɬɶ 
ɝɚɡɨɜ 𝜔ˆ = ͻ ɦ/ɫ, ɚ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ 𝜔˅ = Ͷ,ͷ ɦ/ɫ. 

ɉɨɥɧɨɟ ɱɢɫɥɨ ɬɪɭɛ ɞɥɹ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɲɬ: ݖ˕˓ = ஻˓∙௏̂ ∙(𝜗˔˓+ଶ଻ଷ)ଶ଻ଷ∙𝜔ˆ∙𝑓 ˒̂  ,  (4) 

  
 𝑓 ˒̂ – ɜɧɭɬɪɟɧɧɟɟ ɫɟɱɟɧɢɟ ɬɪɭɛɵ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɚ ɜ 
ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɦ2: 𝑓 ˒̂ = Ͳ,͹ͺͷ ∙ ݀˅ଶː ,  (5) 

ɝɞɟ ݀˅ː – ɜɧɭɬɪɟɧɧɢɣ ɞɢɚɦɟɬɪ ɬɪɭɛ, ɦ (ɫɦ. ɬɚɛɥɢɰɭ 11); 𝑓 ˒̂ = Ͳ,͹ͺͷ ∙ Ͳ,Ͳ͵͹ଶ = Ͳ,ͲͲͳͲ͹.   ݖ˕˓ = ଵଶଶ,ଷଽ଺∙ହ,଼଻ଷ∙ሺଶ଻଺,ହ+ଶ଻ଷሻଶ଻ଷ∙ଽ∙଴,଴଴ଵ଴଻ = ͳͷͳʹʹͷ,͵  

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ:  ݖ˕˓ = ͳͷͳʹʹ͸. 
ɑɢɫɥɨ ɬɪɭɛ ɜ ɨɞɧɨɦ ɪɹɞɭ ɩɨ ɲɢɪɢɧɟ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɲɬ: ݖଵ = ௕˕௦భ − ͳ,  (6) ݖଵ = ଶଷ,଴଼଴,଴ହସ − ͳ = Ͷʹ͸,ͶͲ͹   

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ: ݖଵ = Ͷʹ͹. 
ɑɢɫɥɨ ɪɹɞɨɜ ɬɪɭɛ ɩɨ ɝɥɭɛɢɧɟ ɤɨɧɜɟɤɬɢɜɧɨɣ ɲɚɯɬɵ, ɲɬ: ݖଶ = 𝑧˕˓𝑧భ ଶݖ (7)  , = ଵହଵଶଶ଺ସଶ଻ = ͵ͷͶ,ͳͷͺ   

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ: ݖଶ = ͵ͷͷ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɚɡɨɜ ɤ ɫɬɟɧɤɟ, ȼɬ/(ɦ2·Ʉ): 
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ଵߙ = ːߙ ∙  (8)  ,˗ܥ

ɝɞɟ ߙː – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2·Ʉ), ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɫɤɨɪɨɫɬɢ ɝɚɡɨɜ ɢ ɞɢɚɦɟɬɪɭ ɬɪɭɛ ɢɡ ɪɢɫɭɧɤɚ 10.2 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1, ɫ.82]; 
 ʠ˗ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɝɚɡɨɜ ɢɡ 
ɪɢɫɭɧɤɚ 10.3 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1, ɫ.83]. 

ଵߙ  = Ͷ͹,Ͷ͸Ͷ   

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɫɬɟɧɤɢ ɤ ɧɚɝɪɟɜɚɟɦɨɦɭ ɜɨɡɞɭɯɭ, ȼɬ/(ɦ2·Ʉ): ߙଶ = ːߙ ∙ ˗ܥ ∙  ௦,  (9)ܥ

ɝɞɟ ߙː – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ, ȼɬ/(ɦ2·Ʉ), ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɫɤɨɪɨɫɬɢ ɜɨɡɞɭɯɚ ɢ ɞɢɚɦɟɬɪɭ ɬɪɭɛ ɢɡ ɪɢɫɭɧɤɚ 10.4 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1, ɫ.84]; 
 ʠ˗ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɬɟɦɩɟɪɚɬɭɪɟ ɜɨɡɞɭɯɚ ɢɡ 
ɪɢɫɭɧɤɚ 10.5 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1, ɫ.85]; 
 ௦ – ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɢɬ ɨɬ ɲɚɝɨɜ ɬɪɭɛ ɢ ɧɚɯɨɞɢɬɫɹ ɢɡܥ 
ɪɢɫɭɧɤɚ 10.5 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1]. ߙଶ = ͷʹ,ͻ͹͵   

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, ȼɬ/(ɦ2·Ʉ): ݇˅ˊ˒ = 𝜉 ∙ ఈభ∙ఈమఈభ+ఈమ,  (10) 

ɝɞɟ 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɦɟɧɶɲɟɧɢɟ 
ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ ɜɫɥɟɞɫɬɜɢɟ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɟɟ 
ɨɦɵɜɚɧɢɹ ɝɚɡɚɦɢ, ɞɥɹ ɛɭɪɵɯ ɭɝɥɟɣ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: 𝜉 = Ͳ,ͺ; 
  ݇˅ˊ˒ = Ͳ,ͺ ∙ ହଶ,ଽ଻ଷ∙ସ଻,ସ଺ସହଶ,ଽ଻ଷ+ସ଻,ସ଺ସ = ͳͻ,ͷ͵   

ɉɨɜɟɪɯɧɨɫɬɶ ɧɚɝɪɟɜɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ2: ˅ܨ ˊ˒ = ஻˓∙ொ˅ˊ˒௞˅ˊ˒∙∆௧˅ˊ˒ ∙ ͳͲଷ,  (11) ˅ܨ ˊ˒ = ଵଶଶ,ଷଽ଺∙ଵ଻଴ହ,଻ଵଽ,ହଷ∙଻ଽ,଴ହ଺ ∙ ͳͲଷ = ͳͷʹͶͻͲ,ͶͲ͹  

Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɧɨɣ ɩɥɨɳɚɞɶɸ ɢ ɢɫɯɨɞɧɨɣ, ɦ2: ∆˅ܨ ˊ˒ ܨ˅= ˊ˒ − ܨ˅ ˊ˒ˋ˔˘ = ͳͷʹͶͻͲ,ͶͲ͹ − ͳͲ͸ͺͶ͹,͸ͳͻ = Ͷͷ͸Ͷʹ,͹ͺͺ  
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ɇɟɨɛɯɨɞɢɦɚɹ ɩɨɥɧɚɹ ɜɵɫɨɬɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ: ℎ˅ˊ˒ = ி˅ ˊ˒𝜋∙ௗ˔˓∙𝑧˕˓,  (12) 

ℎ˅ˊ˒ = ଵହଶସଽ଴,ସ଴଻ଷ,ଵସ∙଴,଴ଷ଼ସ∙ଵହଵଶଶ଺ = ͺ,͵ͷͻ  

ȼɵɫɨɬɚ ɨɞɧɨɝɨ ɯɨɞɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ: ℎ˘ = ஻˓∙ఉ˅ˊ˒′′ ∙௏˅°∙ሺ௧˅̝˓+ଶ଻ଷሻଶ଻ଷ∙ሺ௕˕−𝑧భ∙ௗːሻ∙𝜔˅∙𝑛˒ˑ˕,  (13) ℎ˘ = ଵଶଶ,ଷଽ଺∙ଵ,଴ହହ∙ସ,ଶ଺∙ሺଵଽଶ,ହ+ଶ଻ଷሻଶ଻ଷ∙ሺଶଷ,଴଼−ସଶ଻∙଴,଴ଷଶሻ∙ସ,ହ,ଶଵ∙ସ = ͸,ʹͶ  

ɑɢɫɥɨ ɯɨɞɨɜ ɜɨɡɞɭɯɚ, ɲɬ: ݖ˘ˑˇ = ℎ˅ˊ˒ℎ˘ ˇˑ˘ݖ (14)  , = ଼,ଷହଽ଺,ଶସ = ͳ,͵͵ͻ   

Ɉɤɪɭɝɥɹɟɦ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ: ݖ˘ˑˇ = ʹ ɢ ɭɬɨɱɧɹɟɦ 
ɜɵɫɨɬɭ ɨɞɧɨɝɨ ɯɨɞɚ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɹ, ɦ: ℎ˘ = ℎ˅ˊ˒𝑧˘ˑˇ,  (15) ℎ˘ = ଺,ଶସଶ = ͵,ͳʹ   

ɍɬɨɱɧɹɟɦ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɜ ɜɨɡɞɭɯɨɩɨɞɨɝɪɟɜɚɬɟɥɟ, ɦ/ɫ: 𝜔˅ = ஻˓∙ఉ˅ˊ˒′′ ∙௏˅°∙ሺ௧˅̝˓+ଶ଻ଷሻଶ଻ଷ∙ሺ௕˕−𝑧భ∙ௗːሻ∙ℎ˘∙𝑛˒ˑ˕,  (16) 𝜔˅ = ଵଶଶ,ଷଽ଺∙ଵ,଴ହହ∙ସ,ଶ଺∙ሺଵଽଶ,ହ+ଶ଻ଷሻଶ଻ଷ∙ሺଶଷ,଴଼−ସଶ଻∙଴,଴ଷଶሻ∙଺,ଶସ,ଶଵ∙ସ = Ͷ,͹ͳ  

ɉɨɥɭɱɟɧɧɚɹ ɫɤɨɪɨɫɬɶ ɜɨɡɞɭɯɚ ɫɪɚɜɧɢɜɚɟɬɫɹ ɫ ɡɚɞɚɧɧɨɣ ɫɤɨɪɨɫɬɶɸ 
ɜɨɡɞɭɯɚ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɫɱɟɬɧɨɣ ɩɨɝɪɟɲɧɨɫɬɢ – ߜ𝜔˅: ߜ𝜔˅ = |𝜔˅́−𝜔˅˓ |𝜔˅˓ ∙ ͳͲͲ% < ͳͲ%  (17) 

˅𝜔ߜ = |ସ,଻ଵ−ସ,ହ|ସ,ହ ∙ ͳͲͲ% = Ͷ,͸͸%   
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2.1.2 Ɋɚɫɱɟɬ ȼɗɄ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ 

Ɋɚɫɱɟɬɭ ɬɟɩɥɨɨɛɦɟɧɚ ɜ ɷɤɨɧɨɦɚɣɡɟɪɟ ɩɪɟɞɲɟɫɬɜɭɟɬ ɤɨɧɫɬɪɭɤɬɢɜɧɚɹ ɢ 
ɤɨɦɩɨɧɨɜɨɱɧɚɹ ɩɪɨɪɚɛɨɬɤɚ ɩɨɜɟɪɯɧɨɫɬɢ. ɋ ɩɨɦɨɳɶɸ ɦɟɬɨɞɢɱɟɫɤɨɝɨ ɩɨɫɨɛɢɹ 
[1] ɜɵɛɢɪɚɟɦ ɨɫɧɨɜɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɢ ɡɚɧɨɫɢɦ ɞɚɧɧɵɟ ɜ ɬɚɛɥɢɰɭ 2.2. 

 
 

Ɍɚɛɥɢɰɚ 2.2 – Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ 

ɇɚɪɭɠɧɵɣ 
ɞɢɚɦɟɬɪ ɬɪɭɛ 

dɧ, ɦ 

ɋɪɟɞɧɢɣ 
ɞɢɚɦɟɬɪ ɬɪɭɛ 

dɫɪ, ɦ 

Ɍɨɥɳɢɧɚ 
ɫɬɟɧɤɢ ɬɪɭɛ δɫɬ, 

ɦ 

ɉɨɩɟɪɟɱɧɵɣ ɲɚɝ 
ɬɪɭɛ s1, ɦ 

ɉɪɨɞɨɥɶɧɵɣ ɲɚɝ 
ɬɪɭɛ s2, ɦ 

ɒɢɪɢɧɚ 
ɤɨɧɜɟɤɬɢɜɧɨɣ 
ɲɚɯɬɵ aɤɲ, ɦ 

0,042 0,037 0,005 0,105 0,063 19,362 

ɑɢɫɥɨ ɬɪɭɛ ɜ ɨɞɧɨɦ ɪɹɞɭ ɩɚɤɟɬɚ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɲɬ: ݖଵ = ௔ˍ˛௦భ − ͳ,  (18) ݖଵ = ଵଽ,ଷ଺ଶͲ,ͳͲͷ − ͳ = ͳͺͶ,͵ͻ͸   

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɬɫɹ ɞɨ ɰɟɥɨɝɨ ɱɢɫɥɚ: ݖଵ = ͳͺͷ. 
ȼ ɜɢɞɭ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɞɥɹ ɭɠɟ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɟɣ- 

ɡɚɞɚɟɦɫɹ ɚɤɬɭɚɥɶɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɫ ɩɪɟɞɩɪɢɹɬɢɹ: 𝜗˅эˍ′ = ͶͶ͵,   

ɉɨ ɧɚɣɞɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ 
ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, ɤȾɠ/ɤɝ: ܪ˅эˍ′ = ͵͸͸͸,͵͹   

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɵɯ ɡɚɞɚɱ ɡɚɞɚɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɝɚɡɨɜ ɩɨɫɥɟ ɜɨɞɹɧɨɝɨ 
ɷɤɨɧɨɦɚɣɡɟɪɚ: 𝜗˅эˍ′′ = 𝜗˅эˍ′ − ሺͳͻ͵ − ͳʹͲሻ = ͵͸Ͳ (19) 

ɉɨ ɧɚɣɞɟɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɷɧɬɚɥɶɩɢɹ ɝɚɡɨɜ ɧɚ ɜɯɨɞɟ ɜ 
ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, ɤȾɠ/ɤɝ,: ܪ˅эˍ′′ = ͵ͲͲͷ,ʹͶ  

Ɍɟɩɥɨɜɨɫɩɪɢɹɬɢɟ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɤȾɠ/ɤɝ: ܳ˅эˍ˄ = 𝜑 ∙ ሺܪ˅эˍ−ଵ′ − ′′ˍэ˅ܪ + ˍэ˅ߙ∆ ∙ °˅˘ܪ ሻ, (20) 
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ܳ˅эˍ˄ = Ͳ,ͻͻ͸ ∙ ሺ͵͸͸͸,͵͹ − ͵ͲͲͷ,ʹͶ + Ͳ,Ͳʹ ∙ ͳ͸ͺሻ = ͺͳͻͺͲ,ͳ͹ͺ  

  

ɗɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɤȾɠ/ɤɝ: ℎ˅эˍ′′ = ͷͷͲ,͸͸,   

 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɵɯɨɞɟ ɢɡ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, °C: 
 
′′эˍ−ଵ˅ݐ  = ͳ͵ͳ 
 

ɗɧɬɚɥɶɩɢɹ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, ɤȾɠ/ɤɝ: ℎ˅эˍ′ = ʹͻ͵,Ͳͳ   

 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɞɵ ɧɚ ɜɯɨɞɟ ɜ ɜɨɞɹɧɨɣ ɷɤɨɧɨɦɚɣɡɟɪ, °C: 
 
′ˍэ˅ݐ  = ͵͵ 
  

Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɜ ɜɨɞɹɧɨɦ ɷɤɨɧɨɦɚɣɡɟɪɟ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ, °C: ∆ݐ˅эˍ = ∆௧˄−∆௧ˏlog∆𝑡˄∆𝑡ˏ ,  (21) 

ɝɞɟ ∆ݐ∆ ,˄ݐˏ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɛɨɥɶɲɚɹ ɢ ɦɟɧɶɲɚɹ ɪɚɡɧɨɫɬɢ ɬɟɦɩɟɪɚɬɭɪ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ, °C, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɩɪɨɬɢɜɨɬɨɱɧɨɣ ɫɯɟɦɵ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɣ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ ∆ݐ˄ = 𝜗′ − ˏݐ∆  ,′′ݐ = 𝜗′′ −  ɩɪɢ ɷɬɨɦ , ′ݐ
ɢɧɞɟɤɫ «ɛ» ɫɬɚɜɢɬɫɹ ɭ ɛɨɥɶɲɟɝɨ ɢɡ ɞɜɭɯ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɧɚɩɨɪɚ, ɚ «ɦ» – ɭ 
ɤɨɬɨɪɨɝɨ ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɧɚɩɨɪ ɦɟɧɶɲɟ; ɫɥɟɞɨɜɚɬɟɥɶɧɨ: ∆ݐ˄ = Ͷ͵͵ − ͳ͵ͳ =͵Ͳʹ, ∆ݐˏ = ͵͸Ͳ − ͵͵ = ͵ʹ͹. ∆ݐ˅эˍ = ଷ଴ଶ−ଷଶ଻logయబమయమళ = ͵ͳͶ,͵͵Ͷ  (22) 

ɋɤɨɪɨɫɬɶ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɦ/ɫ: 𝜔ˆ = ஻˓∙௏̂ ∙ሺ𝜗˔˓+ଶ଻ଷሻଶ଻ଷ∙𝑓 эˍ−భˆ ,  (23) 

ɝɞɟ 𝜗˔˓ – ɪɚɫɱɟɬɧɚɹ ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɚɡɨɜ ɜ ɜɨɞɹɧɨɦ ɷɤɨɧɨɦɚɣɡɟɪɟ, °C, 𝜗˔˓ = 𝜗˅эˍ′ +𝜗˅эˍ′′ଶ = ͵ͻ͸,ͷ; 

 𝑓 эˍˆ  – ɩɥɨɳɚɞɶ ɠɢɜɨɝɨ ɫɟɱɟɧɢɹ ɞɥɹ ɩɪɨɯɨɞɚ ɝɚɡɨɜ, ɦ2: 𝑓 эˍˆ = ܽˍ˛ ∙ ܾ˕ − ݀ː ∙ ܾ˕ ∙  ଵ,  (24)ݖ
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𝑓 эˍˆ = ͳͻ,͵͸ʹ ∙ ʹ͵,Ͳͺ − Ͳ,ͲͶʹ ∙ ʹ͵,Ͳͺ ∙ ͳͺͷ = ʹ͸͹,ͷ͵Ͷ.  𝜔ˆ = ଵଶଷ,ହ∙଺,଴ସ଻∙ሺଷଽ଺,ହ+ଶ଻ଷሻଶ଻ଷ∙ଶ଺଻,ହଷସ = ͸,ͺͶͷ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɟɪɟɞɚɱɢ, ȼɬ/(ɦ2·Ʉ), ɜ ɜɨɞɹɧɨɦ ɷɤɨɧɨɦɚɣɡɟɪɟ ɩɟɪɜɨɣ 
ɫɬɭɩɟɧɢ: ݇˅эˍ = ఈభଵ+𝜀∙ఈభ,  (25) 

ɝɞɟ ߙଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɨɬ ɝɪɟɸɳɟɣ ɫɪɟɞɟ ɤ ɫɬɟɧɤɟ, ȼɬ/(ɦ2·Ʉ); 
 ,ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɝɪɹɡɧɟɧɢɹ ɤɨɧɜɟɤɬɢɜɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, (ɦ2·Ʉ)/ȼɬ – ߝ 
ɤɨɬɨɪɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɪɢɫɭɧɤɭ 9.3 ɭɱɟɛɧɨɝɨ ɩɨɫɨɛɢɹ [1]. ݇˅эˍ = ଺଻,଺଻ଵ+଴,଴଴ହଶ଼∙଺଻,଺଻ = Ͷͺ,ͺ͸͵   

Ɋɚɡɦɟɪɵ ɩɨɜɟɪɯɧɨɫɬɢ ɧɚɝɪɟɜɚ, ɦ2, ɨɛɟɫɩɟɱɢɜɚɸɳɟɣ ɩɨɥɭɱɟɧɢɟ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɬɟɩɥɨɜɨɫɩɪɢɹɬɢɹ: ˅ܨ эˍ = ொ˅эˍ˄ ∙ଵ଴య௞˅эˍ∙∆௧˅эˍ,  (26) ˅ܨ эˍ = ଼ଵ଺ସଽ,ହହହସଽ,଼଺ଷ∙ଷଵସ,ଷଷସ = ͷʹͲͻ,͵ͺͻ  

Ⱦɥɢɧɚ ɤɚɠɞɨɝɨ ɡɦɟɟɜɢɤɚ, ɦ: ݈ˊˏ˅эˍ = ி˅ эˍ𝜋∙ௗ˔˓∙𝑧భ,  (27) 

݈ˊˏ˅эˍ = ହଶ଴ଽ,ଷ଼ଽଷ,ଵସ∙଴,଴ସଶ∙ଵ଼ହ = ʹͳ͵,ͷͳͻ   

ɑɢɫɥɨ ɪɹɞɨɜ ɩɨ ɯɨɞɭ ɝɚɡɨɜ (ɱɢɫɥɨ ɩɟɬɟɥɶ), ɲɬ: ݖଶ = ௟ˊˏ˅эˍ௕˕ ଶݖ (28)  , = ଶଵଷ,ହଵଽଶଷ,଼ = ͻ,ʹͷͳ   

ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɨɤɪɭɝɥɹɟɦ ɞɨ ɰɟɥɨɝɨ: ݖଶ = ͳͲ. 
ɉɨɥɧɚɹ ɜɵɫɨɬɚ ɩɚɤɟɬɚ ɜɨɞɹɧɨɝɨ ɷɤɨɧɨɦɚɣɡɟɪɚ, ɦ: ℎ˅эˍ = ଶݖ ∙ ˍଶ,  (29) ℎ˅эݏ = ͳͲ ∙ Ͳ,Ͳ͸͵ = Ͳ,͸͵  
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2.2 Ɋɚɫɱɟɬ ɬɟɩɥɨɜɨɣ ɫɯɟɦɵ ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ 

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. 

Ɋɟɝɟɧɟɪɚɬɢɜɧɚɹ ɫɯɟɦɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɩɨɞɨɝɪɟɜɚ ɩɢɬɚɬɟɥɶɧɨɣ ɜɨɞɵ 
ɩɚɪɨɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 271°ɋ, ɨɬɛɢɪɚɟɦɵɦ ɢɡ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɭɩɟɧɟɣ 
ɬɭɪɛɢɧɵ. ȼ ɫɨɫɬɚɜ ɪɟɝɟɧɟɪɚɬɢɜɧɨɣ ɭɫɬɚɧɨɜɤɢ ɜɯɨɞɢɬ ɫɥɟɞɭɸɳɢɟ 
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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 ɞɨ ɪɟɤɨɧɫɬɪɭɤɰɢɢ
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Ɋɢɫɭɧɨɤ 2.2 – ɉɪɨɰɟɫɫ ɪɚɫɲɢɪɟɧɢɹ ɩɚɪɚ ɜ ɬɭɪɛɢɧɟ 

2.2.3 Ɋɚɫɱɟɬ ɭɫɬɚɧɨɜɤɢ ɩɨ ɩɨɞɨɝɪɟɜɭ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɩɨɞɨɝɪɟɜɚ ɫɟɬɟɜɨɣ ɜɨɞɵ 

 

Ɋɚɫɯɨɞ ɫɟɬɟɜɨɣ ɜɨɞɵ, ɤɝ/ɫ: 
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˅˔ܩ = ொˑ˕˕˖˓˄௖˅∙ሺ௧˒˔−௧ˑ˔ሻ  (30) 

ɝɞɟ ܿ˅ – ɬɟɩɥɨɟɦɤɨɫɬɶ ɜɨɞɵ, ɤȾɠ/ɤɝ. ܩ˔˅ = ଵସ଴଴଴଴ସ,ଵ଼଺∙ሺଵଷ଴−଻଴ሻ = Ͷͷͷ,Ͳ͵ʹ  

ɗɧɬɚɥɶɩɢɹ ɧɚɫɵɳɟɧɢɹ ɤɨɧɞɟɧɫɢɪɭɸɳɟɝɨɫɹ ɩɚɪɚ ɜɟɪɯɧ́ɟɝɨ ɢ ɧɢɠɧ́ɟɝɨ 
ɋɉ, ɤȾ́ɠ/ɤɝ: ̅ݐ˅ ˔ː = ͸ͷͻ,Ͳ͹ͺ  ̅ݐː ˔ː = Ͷ͸ͳ,͵͸͵  

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ȼɋ, ɤɝ́/ɫ: ܦ˅˔ = ீ˔˅∙ሺ௧̅˒˔−௧̅ː˔ሻሺ𝑖˅˔−௧̅˅˔ːሻ∙𝜂 (31) 

ɝɞɟ ̅ݐ˒ ˔ = ˔˒ݐ ∙ ܿ˅ = ͳ͵Ͳ ∙ Ͷ,ͳͺ͸ = ͸10,694 – ɷɧɬɚɥɶɩɢ́ɹ ɩɪɹɦɨɣ ɫɟɬɟɜ́ɨɣ ɜɨɞɵ, 
ɤȾ́ɠ/ɤɝ; ̅ݐː ˔ = ˔ːݐ ∙ ܿ˅ = ͳͳͲ,ʹͳͷ ∙ Ͷ,ͳͺ͸ = Ͷ͸ͳ,͵͸͵ – ɷɧɬɚɥɶɩɢ́ɹ ɫɟɬɟɜɨɣ ɜɨɞ́ɵ 
ɩɨɫɥɟ ɧɢ́ɠɧɟɝɨ ɋɉ , ɤȾɠ/ɤɝ. ܦ˅˔ = ସହହ,଴ଷଶ∙ሺ଺ଵ଴,଺ଽସ−ସ଺ଵ,ଷ଺ଷሻሺଷ଴଼ସ−଺ହଽ,଴଻଼ሻ∙଴,ଽ଼ = ʹͺ,ͷͻͷ  

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɇɋ, ɤɝ́/ɫ: ܦː˔ = ˔ீ˅∙ሺ௧̅ː˔−௧̅ˑ˔ሻ−𝐷˅˔∙ሺ௧̅˅˔ː−௧̅ː˔ːሻ∙𝜂ሺ𝑖ː˔−௧̅ː˔ːሻ∙𝜂 (32) 

ɝɞɟ ̅ݐˑ ˔ = ˔ˑݐ ∙ ܿ˅ = ͹Ͳ ∙ Ͷ,ͳͺ͸ = ʹͻ͵,Ͳͳͺ – ɷɧɬɚɥɶɩɢɹ ɨɛɪɚ́ɬɧɨɣ ɫɟɬɟɜ́ɨɣ ɜɨɞɵ, 
ɤȾ́ɠ/ɤɝ. ܦː˔ = ସହହ,଴ଷଶ∙ሺସ଺ଵ,ଷ଺ଷ−ଶଽଷ,଴ଵ଼ሻ−ଶ଼,ହଽହ∙ሺ଺ହଽ,଴଻଼−ସଶ଼,ଷସଽሻ∙଴,ଽ଼ሺଶ଻଺଺−ସଶ଼,ଷସଽሻ∙଴,ଽ଼ = ͵Ͳ,ͷͷͻ.  
 

2.2.4 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚ́ɫɯɨɞɚ ɩɚɪɚ́ ɧɚ ɬɭɪɛɢɧ́ɭ 

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞ́ɨɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ ɦɨɳɧɨɫɬɢ́ ɩɚɪɚ ɬɟɩɥ́ɨɮɢɤɚɰɢɨɧɧ́ɨɝɨ 
ɨɬɛɨɪɚ́ ɧɚ ɜɟɪɯɧɢ́ɣ ɋɉ: 
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ݕ˅ ˔ = 𝑖˅˔−𝑖ˍ𝑖బ−𝑖ˍ+𝑞˒˒(33) 

ɝɞɟ 𝑖˅˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩ́ɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ́ ɧɚ ɜɟɪɯɧɢ́ɣ ɋɉ, ɩɨ ɬɚ́ɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; 𝑖ˍ - ɷɧɬɚɥɶɩɢɹ ɤɨɧ́ɞɟɧɫɚɬɚ, ɩɨ ɬɚ́ɛɥɢɰɟ 2.1, ɤȾɠ/ɤɝ; 𝑖଴ – ɧɚɱɚɥɶɧɚ́ɹ ɷɧɬɚɥɶɩɢ́ɹ, ɤȾɠ/ɤɝ. ˅ݕ ˔ = ଷ଴଼ସ−ଶଷ଴଺ଷଷଶସ,଼−ଶଷ଴଺,ଵ+଺ଶ଺,ଽ = Ͳ,Ͷ͹͵  

Ʉɨɷɮɮɢɰɢɟɧɬ ɧɟɞ́ɨɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ ɦɨɳɧɨɫɬɢ́ ɩɚɪɚ ɬɟɩɥ́ɨɮɢɤɚɰɢɨɧɧ́ɨɝɨ 
ɨɬɛɨɪɚ́ ɧɚ ɧɢɠɧɢɣ́ ɋɉ: ːݕ ˔ = 𝑖ː˔−𝑖ˍ𝑖బ−𝑖ˍ+𝑞˒˒ (34) 

ɝɞɟ 𝑖ː˔ – ɷɧɬɚɥɶɩɢɹ ɨɬɨɩ́ɢɬɟɥɶɧɨɝɨ ɨɬɛɨɪɚ ɧɚ ɧɢ́ɠɧɢɣ ɋɉ, ɩɨ ɬɚ́ɛɥɢɰɟ 2.1, 
ɤȾɠ/ɤɝ; ːݕ ˔ = ଶ଻଺଺−ଶଷ଴଺ଷଷଶସ,଼−ଶଷ଴଺,ଵ+଺ଶ଺,ଽ = Ͳ,ʹ͹ͻ  

ɉɪɢɧɢɦɚɟɦ ɤɨɷɮɮɢ́ɰɢɟɧɬ ɪɟɝɟɧɟɪɚɰɢɢ ݇˓ˈˆ = ͳ,ʹͺ, ɪɚɫɯɨɞ ɩɚɪɚ́ ɧɚ 

ɬɭɪɛɢɧ́ɭ ɫɨɫɬɚɜɢɬ, ɤɝ́/ɫ: ܦ˕ = ݇˓ˈˆ ∙ ቀ ௐэு𝑖∙𝜂эˏ + ݕ˅ ˔ ∙ ˔˅ܦ + ːݕ ˔ ∙  ː˔ቁ(35)ܦ

ɝɞɟ ܪ𝑖 – ɪɚɫɩɨɥɚɝɚɟɦɵɣ ɬɟɩɥɨɩɟɪɟɩɚɞ, ɤȾɠ/ɤɝ. ܦ˕ = ͳ,ʹͺ ∙ ቀ ଼଴଴଴଴଴ଵ଺ସହ,଺∙଴,ଽ଼ + Ͳ,Ͷ͹͵ ∙ ʹͺ,ͷͻͷ + Ͳ,ʹ͹ͻ ∙ ͵Ͳ,ͷͷͻቁ = ͸ͻ͵,ͲͲͺ . 
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Ɍɚɛɥɢɰɚ 2.3 – ɉɚɪɚɦɟɬɪɵ ɩɨ ɷɥ́ɟɦɟɧɬɚɦ ɫɯ́ɟɦɵ 

ɗɥɟɦɟɧɬɵ ɫɯ́ɟɦɵ 

Ʉ 

0,035 

0,035 

26,7 

111,8
4 

26,7 

111,8
4 

2306,
3 

1645,
43 

ɇɋ 

2,8 

1,1 

102,
19 

428,
35 

110 

461,
4 

276
5,9 

118
5,83 

ȼɋ 

5,78 

5,61 

156,2 

659,0
78 

145 

610,7 

3083,
83 

867,9 

ɉɇȾ1 

0,21 

0,2 

60,45 

253,06 

55,45 

232,15 

2521,1 

1430,6
3 

ɉɇȾ2 

1,13 

1,1 

102,19 

428,35 

97,19 

407,25 

2765,9 

1185,8
3 

ɉɇȾ3 

2,7 

2,63 

129,07 

542,4 

124,08 

521,12 

2928,3
7 

1023,3
5 

ɉɇȾ4 

5,78 

5,61 

156,2 

659,08 

151,2 

637,44 

3083,8
3 

867,9 

Ⱦ 

10,69 

7 

164,95 

697,1 

164,95 

697,1 

3228,0
4 

723,69 

ɉȼȾ6 

16,3 

15,81 

200,8 

856,03 

198,8 

847,02 

3337,4 

614,29 

ɉȼȾ7 

37,7 

36,57 

245,09 

1061,9 

243,09 

1052,3 

2912,7 

412,14
3 

ɉȼȾ8 

60,6 

58,78 

274,3 

1206,8 

272,3 

1196,6 

3010,4 

314,45 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɚ́ɪɚɦɟɬɪɚ 

Ⱦɚɜɥɟɧɢɟ ɩɚ́ɪɚ ɜ 
ɨɬɛɨɪɟ, ɛɚɪ 

Ⱦɚɜɥɟɧɢɟ ɩɚ́ɪɚ ɭ 
ɩɨɞɨɝ́ɪɟɜɚɬɟɥɹ, ɛɚɪ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚ́ɪɚ 

ɗɧɬɚɥɶɩɢɹ 
ɤɨɧɞɟɧɫɚɬɚ 
ɝɪɟɸɳɟɝɨ ɩɚ́ɪɚ 

Ɍɟɦɩɟɪɚɬɭɪɚ 
ɩɢ́ɬɚɬɟɥɶɧɨɣ ɜɨɞ́ɵ ɡɚ 
ɩɨɞɨɝ́ɪɟɜɚɬɟɥɟɦ 

ɗɧɬɚɥɶɩɢɹ 
ɩɢ́ɬɚɬɟɥɶɧɨɣ ɜɨɞ́ɵ ɡɚ 
ɩɨɞɨɝ́ɪɟɜɚɬɟɥɟɦ 

ɗɧɬɚɥɶɩɢɹ ɝɪɟɸ́ɳɟɝɨ 
ɩɚɪɚ 

ɂɫɩɨɥɶɡɨɜɚɧɧɵɣ 
ɬɟɩɥɨɩɟɪɟɩɚɞ 
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2.2.5 Ȼɚɥɚɧɫ ɩɚɪɚ́ ɢ ɤɨɧɞɟɧɫɚ́ɬɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɷɠɟɤɬɨɪ ɩɪɢ́ɧɹɬ 0,5% ɨɬ ɪɚ́ɫɯɨɞɚ ɩɚɪɚ́ ɧɚ ɬɭɪɛɢɧ́ɭ, ɤɝ/ɫ: ܦэˉ = Ͳ,ͲͲͷ ∙ ˕ܦ = Ͳ,ͲͲͷ ∙ ͸ͻ͵,ͲͲͺ = ͵,Ͷ͸ͷ. 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɭɩɥɨɬɧ́ɟɧɢɟ ɬɭɪɛɢ́ɧɵ, ɤɝ/ɫ: ܦ˖˒ˎ = Ͳ,Ͳͳ ∙ ˕ܦ = Ͳ,Ͳͳ ∙ ͸ͻ͵,ͲͲͺ = ͸,ͻ͵  

ɍɬɟɱɤɢ ɩɚɪɚ́ ɢ ɤɨɧɞɟɧɫɚ́ɬɚ, ɤɝ/ɫ: ܦ˖˕ = ఈ˖˕ଵ଴଴ ∙ ˕ܦ = ଶଵ଴଴ ∙ ͸ͻ͵,ͲͲͺ = ͳ͵,ͺ͸  

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɫɨɛɫɬɜ́ɟɧɧɵɟ ɧɭɠɞ́ɵ, ɤɝ/ɫ: ܦ˔ː = ఈ˔ːˏ́ +ఈ˔ː˒̂ଵ଴଴ ∙ ˕ܦ = ଵ,ଶ+ଵ,ଶହଵ଴଴ ∙ ͸ͻ͵,ͲͲͺ = ͳ͸,ͻ͹ͻ  

Ɋɚɫɯɨɞ ɩɟɪɟɝ́ɪɟɬɨɝɨ ɩɚɪɚ́, ɤɝ/ɫ: ܦ˒ˈ = ˕ܦ + ˉэܦ + ˎ˒˖ܦ + ˕˖ܦ + ˈ˒ܦ ː(36)˔ܦ = ͸ͻ͵,ͲͲͺ  + ͵,Ͷ͸ͷ + ͸,ͻ͵ + ͳ͵,ͺ͸ + ͳ͸,ͻ͹ͻ = ͹ͳͲ,͵͵Ͷ  

Ɋɚɫɯɨɞ ɩɢɬɚ́ɬɟɥɶɧɨɣ ɜɨɞ́ɵ, ɤɝ/ɫ: ܩ˒˅ = ˈ˒ܦ = ͹ͳͲ,͵͵Ͷ   
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2.2.6 Ɋɚɫɱёɬ ɪɟɝɟɧ́ɟɪɚɬɢɜɧɨɣ ɫɯ́ɟɦɵ ɉȼȾ 

Ɋɚɫɱɟɬɧɚɹ ɫɯ́ɟɦɚ ɉȼȾ ɩɪɟɞ́ɫɬɚɜɥɟɧɚ ɧɚ́ ɪɢɫɭɧɤɟ 2.4. 

 

Ɋɢɫɭɧɨɤ 2.4 – ɋɯ́ɟɦɚ ɜɤɥɸɱɟɧ́ɢɹ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɜɵ́ɫɨɤɨɝɨ ɞɚɜ́ɥɟɧɢɹ 

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉȼ́Ⱦ-8: ଼ܦ = ሺ𝑖଼ − ːሻ𝜂଼̅ݐ = ˒̅ݐሺ˅˒ܩ ˅ − ˒̅ݐ ˅′ ሻ, (37) 

Ɉɬɫɸɞɚ ɪɚɫɯ́ɨɞ ɩɚɪɚ ɧɚ́ ɉȼȾ-8, ɤɝ/ɫ: ଼ܦ = ீ˒˅ሺ௧̅˒˅+௧̅′˒˅ሻሺ𝑖ఴ−௧̅ఴːሻ𝜂 = ଻ଵ଴,ଷଷସ⋅ሺͳʹͲͳ-ͳͲ͸ʹሻሺଷ଴ଵ଴,ସ-ଵଶ଴଻ሻ⋅଴,ଽ଼ = ͷͻ,͸ͳ͹  

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉȼ́Ⱦ-7: ܦ଻ሺ𝑖଻ − ଻̅ːݐ ሻ𝜂 + ː଼̅ݐሺ଼ܦ − ଻̅ːݐ ሻ𝜂 = ˒̅ݐሺ˅˒ܩ ˅′ − ˒̅ݐ ˅′′ ሻ(38) 

Ɉɬɫɸɞɚ ɪɚɫɯ́ɨɞ ɩɚɪɚ ɧɚ́ ɉȼȾ-7, ɤɝ/ɫ: 
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଻ܦ = ீ˒˅⋅ሺ௧̅′˒˅−௧̅″˒˅ሻ−𝐷ఴ⋅ሺ௧̅ఴː−௧̅ళːሻ⋅𝜂ሺ𝑖ళ−௧̅ళːሻ⋅𝜂 = ଻ଵ଴,ଷଷସ⋅ሺͳͲͷʹ-ͺͶ͹ሻ−ͷͻ,͸ͳ͹⋅ሺଵଶ଴଻-ͳͲ͸ʹሻ⋅଴,ଽ଼ሺʹͻͳ͵-ͳͲ͸ʹሻ⋅଴,ଽ଼ =͹ͷ,͸Ͷ͸  

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉȼ́Ⱦ-6: ܦ଺ሺ𝑖଺ − ː̅ݐ ଺ሻ𝜂 + ሺܦ଻ + ː̅ݐሻሺ଼ܦ ଻ − ː̅ݐ ଺ሻ𝜂 = ˒̅ݐሺ˅˒ܩ ˅′′ − ˒̅ݐ ːሻ (39) 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɉȼȾ-6, ɤɝ/ɫ: ܦ଺ = ீ˒˅ሺ௧̅˒˅′′ −௧̅˒ːሻ−ሺ𝐷ళ+𝐷ఴሻሺ௧̅ːళ−௧̅ːలሻ𝜂ሺ𝑖ల−௧̅ːలሻ𝜂 =  = ଻ଵ଴,ଷଷସ⋅ሺͺͶ͹-଻ସ଻,ଵሻ−ሺହଽ,଺ଵ଻+͹ͷ,͸Ͷ͸ሻሺͳͲ͸ʹ-ͺͷ͸ሻ⋅଴,ଽ଼ሺ͵͵͵͹-ͺͷ͸ሻ⋅଴,ଽ଼ = ͳ͹,ͻ͸ͷ  

ɝɞɟ ̅ݐ˒ ː – ɷɧɬɚɥɶɩɢɹ ɩɢ́ɬɚɬɟɥɶɧɨɣ ɜɨɞ́ɵ ɧɚ ɜɯɨɞɟ ɜ ɉȼ́Ⱦ – 6 ɫ ɭɱɟɬɨɦ́ ɧɚɝɪɟɜɚ ɜ 
ɩɢ́ɬɚɬɟɥɶɧɨɦ ɧɚ́ɫɨɫɟ, ɤȾɠ/ɤ́ɝ ̅ݐ˒ ː = ℎˇ + 𝛥௉˒ ː⋅௏𝜂ː (40) 

ɝɞɟ ∆ܲ˒ ː – ɩɟɪɟɩɚɞ ɞɚ́ɜɥɟɧɢɹ ɩɢɬɚ́ɬɟɥɶɧɨɣ ɜɨɞ́ɵ ɜ ɩɢɬɚɬɟɥ́ɶɧɨɦ ɧɚɫɨɫɟ, ɉɚ́; ܸ = Ͳ,ͲͲͳͳ͵ ɦ3/ɤɝ – ɭɞɟɥ́ɶɧɵɣ ɨɛɴɟɦ́ ɩɢɬɚɬɟɥɶɧ́ɨɣ ɜɨɞɵ; 𝜂ː = Ͳ,͹ͷ – ɄɉȾ ɩɢɬɚ́ɬɟɥɶɧɨɝɨ ɧɚ́ɫɨɫɚ. ̅ݐ˒ ː = ͸ͻ͹,ͳ + ሺଷ,ସ−଴,଻ሻ⋅ଵ଴ల⋅଴,଴଴ଵଵଷ଴,଻ହ⋅ଵ଴య = ͹Ͷ͹,Ͳͻ͵  

  



32 

 

2.2.7 Ɋɚɫɱёɬ ɞɟɚɷɪɚ́ɬɨɪɚ 

Ɋɚɫɱɟɬɧɚɹ ɫɯ́ɟɦɚ ɞɟɚɷɪɚ́ɬɨɪɚ ɩɪɟɞɫɬɚ́ɜɥɟɧɚ ɧɚ ɪɢ́ɫɭɧɤɟ 2.5. 

 

Ɋɢɫɭɧɨɤ 2.5 - ɋɯɟɦɚ ɜɤ́ɥɸɱɟɧɢɹ ɞɟɚ́ɷɪɚɬɨɪɚ 

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ:  ܩ˒˅ + ˕˖ܦ = ሺ଼ܦ + ଻ܦ + ଺ሻܦ + ହܦ + ˍˑܩ + ˅˅ˑ˘ܩ + ʑʠܦ +  ʜʠ(41)ܦ

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ: ሺܩ˒˅ + ሻ˕˖ܦ ⋅ ̌̅ݐ = ሺ଼ܦ + ଻ܦ + ଺ሻܦ ⋅ ː̅ݐ ଺ + ହܦ ⋅ 𝑖ହ + ˍˑܩ ⋅ ˑ̅ݐ ˍ + ˅˅ˑ˘ܩ ̆̅ݐ⋅ ˑ˅˅ + ሺܦʑʠ + ʜʠሻܦ ⋅ ː̅ݐ ˔(42) 

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ͹ͳͲ,͵͵ + ͳ͵,ͺ͸ = ሺͷͻ,͸ͳ͹ + ͹ͷ,͸Ͷ͸ + ͳ͹,ͺ͸ͷሻ + ହܦ + ˍˑܩ + ʹ͵,ͻͲͻ +ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻ  

  ͹Ͷͷ,ͷͳ͹ ⋅ ͸ͻ͹,ͳ = ሺͷͻ,͸ͳ͹ + ͹ͷ,͸Ͷ͸ + ͳ͹,ͺ͸ͷሻ ⋅ ͺͷ͸ + ହܦ ⋅ ͵ʹʹͺ +ܩˑˍ ⋅ ͸͵͹,Ͷ + ʹ͵,ͻͲͻ ⋅ ͳʹͷ,ͷ + ͷͻ,ͳͷ ⋅ Ͷʹͺ,͵Ͷͻ 

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: ܦହ = ͳ͵,ʹ͸ͳˍˆ/˔ܩˑˍ = Ͷ͹Ͷ,͸Ͷʹ ˍˆ/˔ 
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2.2.8 Ɋɚɫɱёɬ ɪɟɝɟɧ́ɟɪɚɬɢɜɧɨɣ ɫɯ́ɟɦɵ (ɉɇȾ) 

Ɋɚɫɱɟɬɧɚɹ ɫɯ́ɟɦɚ ɪɟɝɟɧɟɪɚ́ɬɢɜɧɨɣ ɫɯɟɦ́ɵ (ɉɇȾ) ɩɪɟɞ́ɫɬɚɜɥɟɧɚ ɧɚ́ ɪɢɫɭɧɤɟ 
2.6. 

 

Ɋɢɫɭɧɨɤ 2.6 - ɋɯ́ɟɦɚ ɜɤɥɸɱɟɧ́ɢɹ ɪɟɝɟɧɟɪɚ́ɬɢɜɧɨɣ ɫɯɟɦ́ɵ (ɉɇȾ) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-4: ܦସ ⋅ ሺ𝑖ସ − ସ̅ːݐ ሻ ⋅ 𝜂 = ˍˑܩ ⋅ ሺ̅ݐˑ ˍ − ˒̅ݐ ːˇସ′ ሻ(43) 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɉɇȾ-4, ɤɝ́/ɫ: ܦସ = ீˑˍሺ௧̅˒ːˇర′ +௧̅′˒ːˇరሻሺ𝑖ర−௧̅రːሻ𝜂 = Ͷ͹Ͷ,͸Ͷʹ⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻሺଷ଴଼ସ-଺ହଽ,ଵሻ⋅଴,ଽ଼ = ʹ͵,ʹ͵͵  

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-3: ܦଷሺ𝑖ଷ − ଷ̅ːݐ ሻ𝜂 + ସ̅ːݐସሺܦ − ଷ̅ːݐ ሻ𝜂 = ˒̅ݐˑˍሺܩ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ(44) 

Ɉɬɫɸɞɚ ɪɚɫɯ́ɨɞ ɩɚɪɚ ɧɚ́ ɉɇȾ-3, ɤɝ/ɫ: 

ଷܦ = ˍˑܩ ⋅ ሺ̅ݐ˒ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ − ସܦ ⋅ ሺݐସ̅ː − ଷ̅ːݐ ሻ ⋅ 𝜂ሺ𝑖ଷ − ଷ̅ːݐ ሻ ⋅ 𝜂 = = Ͷ͹Ͷ,͸Ͷʹ⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻ−ʹ͵,ʹ͵͵⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻ⋅଴,ଽ଼ሺʹͻʹͺ,ͺ-ͷͶʹ,Ͷሻ⋅଴,ଽ଼ = ʹͳ,ͻͷͻ  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-2:  ܩˑˍ = ଶܦ + ଷܦ + ସܦ + ′ˍˑܩ (45) 
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ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-2: ܩˑˍ ⋅ ଶ̅ːݐ = ଶܦ ⋅ 𝑖ଶ + ሺܦଷ + ସሻܦ ⋅ ଷ̅ːݐ + ′ˍˑܩ ⋅  ːˇଶ (46)˒̅′ݐ

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: Ͷ͹Ͷ,͸Ͷʹ = ଶܦ + ʹͳ,ͻͷͻ + ʹ͵,ʹ͵͵ + ′ˍˑܩ   

  Ͷ͹Ͷ,͸Ͷʹ ⋅ ͶͲ͹,ʹͷ = ଶܦ ⋅ ʹ͹͸͸ + ሺʹͳ,ͻͷ + ʹ͵,ʹ͵͵ሻ ⋅ ͷͶʹ,Ͷ + ′ˍˑܩ ⋅ ʹ͵ʹ,ͳ
  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: ܦଶ = ʹ͹,ʹͳʹˍˆ/˔  ܩ′ˑˍ = ͶͲʹ,ͳͺʹ ˍˆ/˔  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-1:  ܩ′ˑˍ = ଵܦ +  ˑˍ(47)′′ܩ

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-1: ܩ′ˑˍ ⋅ ː̅ݐ ଵ = ଵܦ ⋅ 𝑖ଵ + ˍˑ′′ܩ ⋅  ːˇଵ(48)˒′̅ݐ

ɝɞɟ ̅ݐ˒ ːˇଵ′ = ͳʹͷ,͹ ɤȾɠ/ɤɝ – ɷɧ́ɬɚɥɶɩɢɹ ɨɫɧ́ɨɜɧɨɝɨ ɤɨɧ́ɞɟɧɫɚɬɚ ɩɟɪɟɞ́ ɉɇȾ-1; 

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ͶͲʹ,ͳͺʹ = ଵܦ + ʹˑˍ  ͶͲʹ,ͳͺ′′ܩ ⋅ ʹ͵ʹ,ͳ = ଵܦ ⋅ ʹͷʹͳ + ˍˑ′′ܩ ⋅ ͳʹͷ,͹  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: ܦଵ = ͳ͹,ͺ͸ͷ ˍˆ/˔  ܩ′′ˑˍ = ͵ͺͶ,͵ͳͺˍˆ/˔  

2.2.9 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɢ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɜ ɤɨɧɞɟɧɫɚ́ɬɨɪ, ɤɝ/ɫ: ܦˍ = ′′ˍˑܩ − ሺܦэˉ + ˎ˒˖ܦ +  ːሻ (49)˒˕ܦ

ˍܦ   = ͵ͺͶ,͵ͳͺ − ሺ͵,Ͷ͸ͷ + ͸,ͻ͵ + ͵Ͷ,Ͳͷሻ = ͵͵ͻ,ͺ͹͵  
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ɉɪɨɜɟɪɤɚ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɩɚ́ɪɚ ɜ ɬɭɪɛɢ́ɧɟ, ɤɝ/ɫ: ܦ˕ = ˍܦ + ଵܦ + ଶܦ + ଷܦ + ସܦ + ହܦ + ଺ܦ + ଻ܦ + ଼ܦ + ˔˅ܦ + ˔ːܦ +  ː˒˕ܦ

˕ܦ  = ͵͵ͻ,ͺ͹͵ − ሺͳ͹,ͺ͸ͷ + ʹ͹,ʹ͸ͺ + ʹͳ,ͻͷͻ + ʹ͵,ʹ͵͵ + ͳ͵,ʹ͸ͳ +ͳ͹,ͻ͸ͷ + ͹ͷ,͸Ͷ͸ + ͷͻ,͸ͳ͹ + ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻ + ͵Ͷ,Ͳͷሻ = ͸ͺͻ,ͺͻ  

 

ɑɬɨ ɫɨɜɩɚɞɚ́ɟɬ ɫ ɪɚɧɟɟ ɧɚ́ɣɞɟɧɧɵɦ ɡɧ́ɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚ́ɥɚɧɫɭ ɦɨɳɧ́ɨɫɬɢ: 

эܹ = [∑ 𝑖ܦ ˕˄ ⋅ ℎ𝑖 ˕˄ + 𝑖ܪ ⋅ 𝑖=ଵˍܦ ] ⋅ 𝜂эˏ(50) 

 ͺͲͲͲͲͲ = ሺͷͻ,͸ͳ͹ ⋅ ͵ͳͶ,Ͷ + ͹ͷ,͸Ͷ͸ ⋅ Ͷͳʹ,ͳͶ͵ + ሺͳ͹,ͻ͸ͷ + ͵Ͷ,Ͳͷሻ ⋅͸ͳͶ,ʹͻͶ + ͳ͵,ʹ͸ͳ ⋅ ͹ʹ͵,͸ͻͶ + ሺʹ͵,ʹ͵͵ + ʹͺ,ͷͻ͸ሻ ⋅ ͺ͸͹,ͻ + ʹͳ,ͻͷͻ ⋅ͳͲʹ͵ + ሺʹ͹,ʹ͸ͺ+͵Ͳ,ͷͷͻሻ ⋅ ͳͳͺ͸ + ͳ͹,ͺ͸ͷ ⋅ ͳͶ͵ͳ + ͵͵ͻ,ͺ͹͵ ⋅ ͳ͸Ͷͷሻ ⋅Ͳ,ͻͺ 

 

  ͺͲͲͲͲͲ = ͹ͻ͸ͲͶͺ,Ͷʹ͸  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚ́ɞɚɧɧɨɣ ɦɨɳ́ɧɨɫɬɢ ΔWɷ: 

ߜ = |ܹ − ܹ˓ܹ | ⋅ ͳͲͲ% = |ͺͲͲͲͲͲ − ͺͲͲͲͲͲ,ͲͲ͸ͺͲͲͲͲͲ | ⋅ ͳͲͲ = Ͳ,ͶͻͶ% 

ɑɬɨ ɞɨɩɭɫɬɢ́ɦɨ ɩɪɟɞɟɥɨɦ́ ɩɨɝɪɟɲɧɨɫɬɢ́ 2%. 
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2.2.10 Ɋɚɫɱɟɬ ɬɟɯɧ́ɢɤɨ-ɷɤɨɧɨɦ́ɢɱɟɫɤɢɯ ɩɨɤ́ɚɡɚɬɟɥɟɣ ɪɚ́ɛɨɬɵ ɫɬɚɧɰ́ɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɭ ɫɨɫɬɚ́ɜɢɬ, ɤȼɬ: ܳ˕˖ = ʡܦ ⋅ ሺ𝑖଴ − ˒̅ݐ ˅ሻ + ˒˒ܦ ⋅ ሺ𝑖"˒˒ − 𝑖′˒˒ሻ (51) ܳ˕˖ = ͸ͺͻ,ͺͻ ⋅ ሺ͵͵ʹͷ,ͺ-ͳʹͲͳሻ + ͷʹͲ,ʹͻ͵ ⋅ ሺ͵ͷ͵ͻ,͸-ʹͻͳ͵ሻ =ͳ͹ͻͳ͸Ͳͺ,͹ͺ͹  

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩ́ɥɨɬɚ ɧɚ ɫɟɬɟɜ́ɵɟ ɩɨɞɨɝɪɟɜ́ɚɬɟɥɢ, ɤȼɬ: ܳ˕ = ˔˅ܦ ⋅ ሺ𝑖˅˔ − ˅̅ݐ ˔ːሻ + ˔ːܦ ⋅ ሺ𝑖ː˔ − ː̅ݐ ˔ːሻ (52) ܳ˕ = ʹͺ,ͷͻ ⋅ ሺ͵ͲͺͶ − ͸ͷͻ,ͳሻ + ͵Ͳ,ͷͷͻ ⋅ ሺʹ͹ͷͷ − Ͷʹͺ,͵ሻ = ͳͶͲ͹͹Ͳ,ʹͶ͹  

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɨɣ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ, ɤȾɠ: ܳ˕˖э = ܳ˕˖ − ܳ˕ (53) ܳ˕˖э = ͳ͹ͻͳ͸Ͳͺ,͹ͺ͹ − ͳͶͲ͹͹Ͳ,ʹͶ͹ = ͳ͸ͷͲͺ͵ͺ,ͷͶ  

Ɍɟɩɥɨɜɚɹ ɧɚ́ɝɪɭɡɤɚ ɤɨɬɥ́ɚ, ɤȼɬ: ܳ˒ˈ = ˈ˒ሺ𝑖ˈ˒ܦ − ˒̅ݐ ˅ሻ + ˒˒"ሺ𝑖˒˒ܦ − 𝑖′˒˒ሻ (54) ܳ˒ˈ = ͸ͺͻ,ͺͻ ⋅ ሺ͵͵ʹͷ − ͳʹͲͳሻ + ͷʹͲ,ʹͻ͵ ⋅ ሺ͵ͷ͵ͻ,͸ − ʹͻͳ͵ሻ =ͳ͹ͻͳ͸Ͳͺ,͹ͻ  

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ, ɤɝ/ɫ: ʑ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽଵ଺଴଼,଻ଽଵହ଺଺଴⋅଴,ଽଶ = ͳʹͶ,͵͵ͷ  

ɝɞɟ ɪ
ɧQ  - ɬɟɩɥɨɬɜɨɪɧ́ɚɹ ɫɩɨɫɨɛɧ́ɨɫɬɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ – Ⱥɱɢɧɫɤɨɝɨ 

ɛɚɫɫɟɣɧɚ, ɤȾ́ɠ/ɤɝ. 

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ, ɤɝ́/ɫ: ʑ˖˔ˎ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽଵ଺଴଼,଻ଽଶଽଷଵ଴⋅଴,ଽଶ = ͸͸,ͶͶʹ  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɤɝ/ɫ: ʑэ = ʑ ⋅ ʙэ ௐˑ ˕ௐ−ௐэ̝ ː (55) 
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ɝɞɟ ȼ- ɩɨɥɧ́ɵɣ ɪɚɫɯɨɞ ɬɨɩ́ɥɢɜɚ ɧɚ ɛɥ́ɨɤ, ɤɝ/ɫ; 

Ʉɷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɬɧ́ɟɫɟɧɢɹ ɡɚɬɪɚ́ɬ ɬɨɩɥɢɜɚ ɷɧ́ɟɪɝɟɬɢɱɟɫɤ́ɢɦɢ ɤɨɬɥɚɦ́ɢ 
ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́; 

Wɨɬɩ – ɨɬɩɭɳɟɧɧɚɹ ɦɨɳ́ɧɨɫɬɶ, ɤȼɬ; 

Wɷ – ɦɨɳɧɨɫɬɶ́, ɫɧɢɦɚɟɦɚ́ɹ ɫ ɲɢɧ ɝɟɧ́ɟɪɚɬɨɪɚ, ɤȼ́ɬ; 

Wɷɷ
cɧ – ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́, ɡɚɬɪɚɱɟɧ́ɧɚɹ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ 

ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́ ɛɥɨɤɚ 5%, ɨɬɩɭɳɟɧɧ́ɚɹ 
ɦɨɳɧɨɫɬɶ́ ɫɨɫɬɚɜɥɹɟɬ, ɤȼ́ɬ: ܹˑ ˕˒ = эܹ − ˈ˔ː ⋅ ܹ = ͺͲͲͲͲͲ − Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͹͵͸ͲͲͲ  

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́, ɡɚɬɪɚɱɟɧ́ɧɚɹ ɬɨɥɶɤɨ ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ 
ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɤȼɬ: 

эܹэ̝ː = ˈээ˔ː ⋅ эܹ = Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͶͲͲͲͲ  

ɝɞɟ ɫɧ
ээɟ  - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɡɚɬɪɚ́ɱɟɧɧɚɹ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧ́ɟɫɟɧɢɹ ɡɚɬɪɚ́ɬ ɬɨɩɥɢɜɚ ɷɧ́ɟɪɝɟɬɢɱɟɫɤ́ɢɦɢ ɤɨɬɥɚɦ́ɢ ɧɚ 
ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́: 

э ɫɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫɧ ɬ
ɬɭ ɬɭ ɨɬɛ ɬɭ

Q Q Q
К

Q Q Q Q

 


  
 (56) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɩɪɢ ɧɚɥɢɱɢ́ɢ 
ɨɬɛɨɪɨɜ, ɤȼ́ɬ: 𝛥ܳˑ˕˄ = [ܳ˅˔ ⋅ ሺͳ − 𝜉˅˔ሻ + ܳː˔ ⋅ ሺͳ − 𝜉ː˔ሻ] ⋅ ொ˕ˑ ˕˄ொ˕˖̞  (57) 

ɝɞɟ ɜɫQ , ɜɫQ  – ɬɟɩɥɨ, ɨɬɩ́ɭɳɟɧɧɨɟ ɢɡ ɞɜ́ɭɯ ɬɟɩɥɨɮɢ́ɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ́, ɤȼɬ. 

Ɉɬɧɨɲɟɧɢɟொ˕ˑ ˕˄ொ˕˖̞  ɩɪɢɧɢɦɚɟɬɫɹ́ ɪɚɜɧɵɦ 1. 

ξ – ɤɨɷɮɮɢɰ́ɢɟɧɬ ɰɟɧɧɨɫɬɢ́ ɬɟɩɥɚ ɤɚɠ́ɞɨɝɨ ɨɬɛɨɪɚ́. 
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𝜉˅˔ = 𝑖˅˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄రሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (58) 𝜉˅˔ = ͵ʹʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-͵ʹʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,͸͸Ͷ  𝜉ː˔ = 𝑖ː˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄లሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (59) 𝜉ː˔ = ʹͻʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹͻʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,Ͷ͹͹  

Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚ́ɜɢɫɹɳɢɣ ɨɬ ɞɚ́ɜɥɟɧɢɹ ɩɚɪɚ́ ɩɟɪɟɞ ɬɭɪɛɢ́ɧɨɣ, ɟɝɨ 
ɡɧ́ɚɱɟɧɢɟ ɩɪɢ́ɧɢɦɚɟɦ ɪɚɜ́ɧɵɦ 0,42 ɢɡ [2́]. 𝛥ܳˑ˕˄ = ͸ͻ͵͵͸,ͻ ⋅ ሺͳ − Ͳ,͸͸Ͷሻ + ͹ͳͶ͵͵,͵ ⋅ ሺͳ − Ͳ,Ͷ͹͹ሻ = ͸Ͳ͸ͻ͵,͵ͺͺ 

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɫɨɛɫɬɜ́ɟɧɧɵɟ ɧɭɠɞ́ɵ ɬɭɪɛɨɚɝɪɟɝ́ɚɬɚ ɩɪɢɧɢɦ́ɚɟɬɫɹ 5 % ɨɬ 
ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, [2], ɤȾɠ́: 

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 ɩɨɥ́ɭɱɟɧɧɵɟ ɡɧ́ɚɱɟɧɢɹ ɜ ɮɨɪɦ́ɭɥɭ ɞɥɹ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɛɭɞɟɦ ɢɦ́ɟɬɶ, ɤɝ/ɫ: ʑэ = ͳʹͶ,͵͵ͷ ⋅ Ͳ,ͻʹ ⋅ ͹͵͸ͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͳͳͳ,͸͸͸ ˍˆ/˔  ʑэ̟˔ˎ = ͸͸,ͶͶʹ ⋅ Ͳ,ͻʹ ⋅ ͹ʹͺͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͷͻ,͸͸ʹ ˍˆ/˔  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥ́ɚ, ɤɝ/ɫ: 

ɬ эВ В В   (60) ʑ˕ = 124,335 − 111,666 = 12,689  ʑ˕̟˔ˎ = 66,442 − ͷͻ,͸͸ʹ = 6,͹͹ͻ  

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɨɬɩ́ɭɫɤ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ ɢ ɬɟɩ́ɥɚ ɨɩɪɟɞɟɥ́ɹɸɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: ܾэ = ʑэ⋅ଷ଺଴଴ௐˑ ˕˒ = ͳͳͳ,͸͸⋅ଷ଺଴଴

7͵͸000
= 0,54͸ ˍˆ/ˍʑ˕ ⋅ ˚   

ܾ˕ = ʑ˕⋅ଵ଴లொˑ˕ = 12,͸ͺͻ⋅ଵ଴లଵସ଴଴଴଴ = 90,͸͵Ͷ ˍˆ/ʒʓˉ  
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Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ ɧɚ́ ɨɬɩɭɫɤ 
ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ ɢ ɬɟɩɥɚ́ ɨɩɪɟɞɟɥɹɸ́ɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: 

ܾэ̟ ˔ˎ = ʑэ̟˔ˎ ⋅ ͵͸ͲͲܹˑ ˕˒ = ͸Ͷ,͹Ͷͺ ⋅ ͵͸ͲͲ
728000

= 0,29ʹ ˍˆ/ˍʑ˕ ⋅ ˚ 

ܾ˕̟˔ˎ = ʑ˕̟˔ˎ ⋅ ͳͲ଺ܳˑ˕ = ͹,Ͳͳͻ ⋅ ͳͲ଺ͳͶͲͲͲͲ = Ͷͺ,Ͷʹͷ ˍˆ/ʒʓˉ 

2.3 Ɋɚɫɱɟɬ ɪɟɤɨɧ́ɫɬɪɭɢɪɨɜɚɧ́ɧɨɣ ɫɯɟɦɵ 

Ɋɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɚɹ ɫɯ́ɟɦɚ ɨɬɥɢɱɚ́ɟɬɫɹ, ɨɬ ɞɟɣ́ɫɬɜɭɸɳɟɣ ɜ ɧɚ́ɫɬɨɹɳɟɟ 
ɜɪɟɦ́ɹ, ɞɨɛɚɜɥɟɧ́ɧɵɦ ɩɥɚɫɬɢ́ɧɱɚɬɵɦ ɬɟɩ́ɥɨɨɛɦɟɧɧɢɤ́ɨɦ, ɤɨɬɨɪɵ́ɣ ɩɨɡɜɨɥɢɬ 
ɛɚɣɩɚɫɢɪɨɜɚɬɶ ɉɇȾ-3, ɉɇȾ́-2 ɢ ɉɇȾ-1. Ɍɚ́ɤ ɠɟ ɜ ɫɯɟɦ́ɟ ɞɨɩɨɥɧɢɬɟɥ́ɶɧɨ 
ɢɦɟɟɬɫɹ́ ɪɚɫɩɪɟɞɟɥ́ɢɬɟɥɶɧɨɟ ɭɫɬɪɨɣ́ɫɬɜɨ, ɤɨɬɨɪɨɟ ɩɨɡɜ́ɨɥɹɟɬ ɨɫɭɳ́ɟɫɬɜɥɹɬɶ 
ɧɚ́ɩɪɚɜɥɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɤɨɧ́ɞɟɧɫɚɬɚ ɤɚɤ ɧɚ ɛɚɣɩɚɫɢɪɨɜɚɧɢɟ ɪɟɝɟɧɟɪɚɬɢ́ɜɧɨɣ 
ɫɯɟɦɵ́, ɬɚɤ ɢ ɧɚ́ ɫɚɦɢ ɉɇȾ.  

2.3.1 Ɋɚɫɱёɬ ɪɟɤɨɧ́ɫɬɪɭɢɪɨɜɚɧ́ɧɨɣ ɪɟɝɟɧɟɪɚ́ɬɢɜɧɨɣ ɫɯɟɦ́ɵ ɉɇȾ ɩɪɢ 
ɜɧɟɞɪɟɧ́ɢɢ ȼȼɌɈ 
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Ɋɢɫɭɧɨɤ 2.7 – Ɋɚ́ɫɱɟɬɧɚɹ ɪɟɤ́ɨɧɫɬɪɭɢɪɨɜ́ɚɧɧɚɹ ɬɟɩɥ́ɨɜɚɹ ɫɯɟɦɚ́ ɫ ɜɧɟɞɪɟɧɢ́ɟɦ ȼȼɌɈ



41 

 

 

 

Ɋɢɫɭɧɨɤ 2.8 - ɋɯɟɦɚ ɜɤ́ɥɸɱɟɧɢɹ ɪɟɝ́ɟɧɟɪɚɬɢɜɧɨɣ́ ɫɯɟɦɵ (ɉɇ́Ⱦ) 

 

Ɋɚɫɱɟɬ ɤɨɷɮɮɢ́ɰɢɟɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳ́ɢɯ ɞɨɥɸ ɪɚɫɯɨɞ́ɚ ɤɨɧɞɟɧɫɚ́ɬɚ ɱɟɪɟɡ 
ɉɇ́Ⱦ ɢ ɉɌɈ: x = ∆ொ˅˒.ˆொ˒ːˇభమయ(61) 

ɝɞɟ ∆ܳ˅˒.ˆ = ܳ˅˒.ˆ.ɪɟɤɨɧɫ. − ܳ˅˒.ˆ = ͵͸ͻ,Ͷͷ − ʹ͵ͳ,ͺͺ = ͳʹ͵,ͷ͹ Ɇȼɬ ܳ˒ːˇଵଶଷ = ˍˑܩ  ⋅ ːˇଷ˒``ݐ  ) − (ʝʢ``ݐ   = ͷͲͶ,ͳͺͺ ⋅ ሺͷͳʹ,ͳʹͶ − ͳʹͷ,͹Ͷͷሻ =ͳͻͻ,͵Ͷͷ ʛʑ˕  

x – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ɉɌɈ. x = ଵଶଷ,ହ଻ ଵଽଽ,ଷସହ = Ͳ,͸ͻ  

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ɉɇȾ-
1,2,3: y = ͳ − ˘ = ͳ − Ͳ,͸ͻ = Ͳ,͵ͳ  
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ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-4: ܦସ ⋅ ሺ𝑖ସ − ସ̅ːݐ ሻ ⋅ 𝜂 = ˍˑܩ ⋅ ሺ̅ݐˑ ˍ − ˒̅ݐ ːˇସ′ ሻ(62) 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɉɇȾ-4, ɤɝ́/ɫ: ܦସ = ீˑˍሺ௧̅˒ːˇర′ +௧̅′˒ːˇరሻሺ𝑖ర−௧̅రːሻ𝜂 = ͷͲͶ,ͳͺͺ⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻሺଷ଴଼ସ-଺ହଽ,ଵሻ⋅଴,ଽ଼ = ʹͶ,͸͹ͻ  

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-3: ܦଷሺ𝑖ଷ − ଷ̅ːݐ ሻ𝜂 + ସ̅ːݐସሺܦ − ଷ̅ːݐ ሻ𝜂 = ˒̅ݐˑˍሺܩ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ (63) 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥ́ɨɜɢɹ, ɱɬɨ ɜ ɞɚ́ɧɧɨɣ ɜɚɪɢɚ́ɧɬɟ ɩɪɢɧɹɬɨ ɪɟɲ́ɟɧɢɟ 
ɛɚɣɩɚɫɢɪɨɜɚɬɶ ɉɇȾ-1,2,3, ɦɵ́ ɭɱɢɬɵɜɚɟɦ́ y- ɤɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ 
ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ɉɇȾ-1,2,3, ɬɨ ɟɫɬɶ́ ɩɟɪɟɫɱɢɬɵ́ɜɚɟɦ ܩˑˍ: ܩˑˍ = ˍˑܩ ⋅ ݕ = ͷͲͶ,ͳͺͺ ⋅ Ͳ,͵ͳ = ͳͷ͸,ʹͻͺ (64) 

Ɉɬɫɸɞɚ ɪɚɫɯ́ɨɞ ɩɚɪɚ ɧɚ́ ɉɇȾ-3, ɤɝ/ɫ: 

ଷܦ = ˍˑܩ ⋅ ሺ̅ݐ˒ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ − ସܦ ⋅ ሺݐସ̅ː − ଷ̅ːݐ ሻ ⋅ 𝜂ሺ𝑖ଷ − ଷ̅ːݐ ሻ ⋅ 𝜂 = = ଵହ଺,ଶଽ଼⋅ሺͷͳʹ,ͳ-ͶͲ͹,͵ሻ−ʹͶ,͸͹ͻ⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻ⋅଴,ଽ଼ሺʹͻʹͺ,ͺ-ͷͶʹ,Ͷሻ⋅଴,ଽ଼ = ͸,͵ͺ͵  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-2:  ܩˑˍ = ଶܦ + ଷܦ + ସܦ + ′ˍˑܩ (65) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-2: ܩˑˍ ⋅ ଶ̅ːݐ = ଶܦ ⋅ 𝑖ଶ + ሺܦଷ + ସሻܦ ⋅ ଷ̅ːݐ + ′ˍˑܩ ⋅  ːˇଶ (66)˒̅′ݐ

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ͳͷ͸,ʹ͵ͺ = ଶܦ + ͸,͵ͺ͵ + ʹͶ,͸͹ͻ + ′ˍˑܩ   

  ͳͷ͸,ʹ͵ͺ ⋅ ͶͲ͹,͵ = ଶܦ ⋅ ʹ͹͸͸ + ሺ͸,͵ͺͶ + ʹͶ,͸͹ͻሻ ⋅ ͷͶʹ,Ͷ + ′ˍˑܩ ⋅ ʹ͵ʹ,ͳ
  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: 
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ଶܦ = ͸,ͻͻͺ ˍˆ/˔  ܩ′ˑˍ = ͳͳͺ,ʹ͵ͺ ˍˆ/˔  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-1:  ܩ′ˑˍ = ଵܦ +  ˑˍ(67)′′ܩ

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-1: ܩ′ˑˍ ⋅ ଵ̅ːݐ = ଵܦ ⋅ 𝑖ଵ + ˍˑ′′ܩ ⋅  ːˇଵ(68)˒′̅ݐ

ɝɞɟ ̅ݐ˒ ːˇଵ′ = ͳʹͷ,͹Ͷͷ ɤȾɠ/ɤɝ – ɷɧ́ɬɚɥɶɩɢɹ ɨɫɧ́ɨɜɧɨɝɨ ɤɨɧ́ɞɟɧɫɚɬɚ ɩɟɪɟɞ́ ɉɇȾ-1; 

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ͳͳͺ,ʹ͵ͺ = ଵܦ + ˑˍ  ͳͳͺ,ʹ͵ͺ′′ܩ ⋅ ʹ͵ʹ,ͳ = ଵܦ ⋅ ʹͷʹͳ + ˍˑ′′ܩ ⋅ ͳʹͷ,͹  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: ܦଵ = ͷ,ʹͷʹ ˍˆ/˔  ܩ′′ˑˍ = ͳͳʹ,ͻͺ͸ ˍˆ/˔  

2.3.2 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɢ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɜ ɤɨɧɞɟɧɫɚ́ɬɨɪ, ɤɝ/ɫ: ܦˍ = ˕ܦ − ሺܦэˉ + ˎ˒˖ܦ + ː˒˕ܦ + ଵܦ + ଶܦ + ଷܦ + ସܦ + ହܦ + ଺ܦ + ଻ܦ ଼ܦ+ + ˔˅ܦ +  ː˔ሻ (69)ܦ

ˍܦ   = ͹͵ͳ,Ͳʹ͸ − ሺ͵,͸ͷͷ + ͹,͵ͳ + ͵Ͷ,Ͳͷ + ͷ,ʹͷʹ + ͸,ͻͻ + ͸,͵ͺ͵ +ʹͶ,͸͹ + ͳ͵,͹ʹ͸ + ͳͺ,ͻͷ + ͹ͻ,͹ͺ + ͸ʹ,ͺͺ + ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻሻ = ͵͹Ͷ,ͳ͵  

ɉɪɨɜɟɪɤɚ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɩɚ́ɪɚ ɜ ɬɭɪɛɢ́ɧɟ, ɤɝ/ɫ: ܦ˕ = ˍܦ + ଵܦ + ଶܦ + ଷܦ + ସܦ + ହܦ + ଺ܦ + ଻ܦ + ଼ܦ + ˔˅ܦ + ˔ːܦ +  ː˒˕ܦ

˕ܦ  = ͵͹Ͷ,ͳ͵+͵,͸ͷͷ + ͹,͵ͳ + ͵Ͷ,Ͳͷ + ͷ,ʹͷʹ + ͸,ͻͻ + ͸,͵ͺ͵ + ʹͶ,͸͹ +ͳ͵,͹ʹ͸ + ͳͺ,ͻͷ + ͹ͻ,͹ͺ + ͸ʹ,ͺͺ + ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻ = ͸ͺ͸,Ͳͳͳ  
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ɑɬɨ ɫɨɜɩɚɞɚ́ɟɬ ɫ ɪɚɧɟɟ ɧɚ́ɣɞɟɧɧɵɦ ɡɧ́ɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚ́ɥɚɧɫɭ ɦɨɳɧ́ɨɫɬɢ: 

эܹ = [∑ 𝑖ܦ ˕˄ ⋅ ℎ𝑖 ˕˄ + 𝑖ܪ ⋅ 𝑖=ଵˍܦ ] ⋅ 𝜂эˏ(70) 

 ͺͲͲͲͲͲ = ሺͷͻ,͸ͳ͹ ⋅ ͵ͳͶ,Ͷ + ͹ͷ,͸Ͷ͸ ⋅ Ͷͳʹ,ͳͶ͵ + ሺͳ͹,ͻ͸ͷ + ͵Ͷ,Ͳͷሻ ⋅͸ͳͶ,ʹͻͶ + ͳ͵,ʹ͸ͳ ⋅ ͹ʹ͵,͸ͻͶ + ሺʹ͵,ʹ͵͵ + ʹͺ,ͷͻ͸ሻ ⋅ ͺ͸͹,ͻ + ʹͳ,ͻͷͻ ⋅ͳͲʹ͵ + ሺʹ͹,ʹ͸ͺ+͵Ͳ,ͷͷͻሻ ⋅ ͳͳͺ͸ + ͳ͹,ͺ͸ͷ ⋅ ͳͶ͵ͳ + ͵͵ͻ,ͺ͹͵ ⋅ ͳ͸Ͷͷሻ ⋅Ͳ,ͻͺ 

 

  ͺͲͲͲͲͲ = ͹ͻͻʹ͹͵,ͷͶ͵  

ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚ́ɞɚɧɧɨɣ ɦɨɳ́ɧɨɫɬɢ ΔWɷ: 

ߜ = |ܹ − ܹ˓ܹ | ⋅ ͳͲͲ% = |ͺͲͲͲͲͲ − ͹ͻͻʹ͹͵,ͷͶ͵ͺͲͲͲͲͲ | ⋅ ͳͲͲ = Ͳ,Ͳͻͳ% 

ɑɬɨ ɞɨɩɭɫɬɢ́ɦɨ ɩɪɟɞɟɥɨɦ́ ɩɨɝɪɟɲɧɨɫɬɢ́ 2%. 𝐾˓ˈˆ = ͳ,͵͵ͷ  
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2.3.3 Ɋɚɫɱɟɬ ɬɟɯɧ́ɢɤɨ-ɷɤɨɧɨɦ́ɢɱɟɫɤɢɯ ɩɨɤ́ɚɡɚɬɟɥɟɣ ɪɚ́ɛɨɬɵ ɫɬɚɧɰ́ɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɭ ɫɨɫɬɚ́ɜɢɬ, ɤȼɬ: ܳ˕˖ = ʡܦ ⋅ ሺ𝑖଴ − ˒̅ݐ ˅ሻ + ˒˒ܦ ⋅ ሺ𝑖"˒˒ − 𝑖′˒˒ሻ (71) ܳ˕˖ = ͸ͺͻ,Ͳͳ ⋅ ሺ͵͵ʹͷ,ͺ-ͳʹͲͳሻ + ͷͳʹ,ͺ͹ ⋅ ሺ͵ͷ͵ͻ,͸-ʹͻͳ͵ሻ =ͳ͹͹ͺ͹ͳ͸,ͻͻͶ  

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩ́ɥɨɬɚ ɧɚ ɫɟɬɟɜ́ɵɟ ɩɨɞɨɝɪɟɜ́ɚɬɟɥɢ, ɤȼɬ: ܳ˕ = ˔˅ܦ ⋅ ሺ𝑖˅˔ − ˅̅ݐ ˔ːሻ + ˔ːܦ ⋅ ሺ𝑖ː˔ − ː̅ݐ ˔ːሻ (72) ܳ˕ = ʹͺ,ͷͻ ⋅ ሺ͵ͲͺͶ − ͸ͷͻ,ͳሻ + ͵Ͳ,ͷͷͻ ⋅ ሺʹ͹͸͸ − Ͷʹͺ,͵ሻ = ͳͶͲ͹͹Ͳ,ʹͶ͹  

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɨɣ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ, ɤȾɠ: ܳ˕˖э = ܳ˕˖ − ܳ˕ (73) ܳ˕˖э = ͳ͹͹ͺ͹ͳ͸,ͻͻͶ − ͳͶͲ͹͹Ͳ,ʹͶ͹ = ͳ͸͵͹ͻͶ͸,͹Ͷ͹  

Ɍɟɩɥɨɜɚɹ ɧɚ́ɝɪɭɡɤɚ ɤɨɬɥ́ɚ, ɤȼɬ: ܳ˒ˈ = ˈ˒ሺ𝑖ˈ˒ܦ − ˒̅ݐ ˅ሻ + ˒˒"ሺ𝑖˒˒ܦ − 𝑖′˒˒ሻ (74) ܳ˒ˈ = ͸ͺͻ,ͺͻ ⋅ ሺ͵͵ʹͷ − ͳʹͲͳሻ + ͷʹͲ,ʹͻ͵ ⋅ ሺ͵ͷ͵ͻ,͸ − ʹͻͳ͵ሻ =ͳ͹ͻͳ͸Ͳͺ,͹ͻ  

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ, ɤɝ/ɫ: ʑ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽଵ଺଴଼,଻ଽଵହ଺଺଴⋅଴,ଽଶ = ͳʹʹ,͵ͻ͸  

ɝɞɟ ɪ
ɧQ  - ɬɟɩɥɨɬɜɨɪɧ́ɚɹ ɫɩɨɫɨɛɧ́ɨɫɬɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ – Ⱥɱɢɧɫɤɨɝɨ 

ɛɚɫɫɟɣɧɚ, ɤȾ́ɠ/ɤɝ. 

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ, ɤɝ́/ɫ: ʑ˖˔ˎ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽଵ଺଴଼,଻ଽଶଽଷଵ଴⋅଴,ଽଶ = ͸ͷ,͵ͻ  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɤɝ/ɫ: ʑэ = ʑ ⋅ ʙэ ௐˑ ˕ௐ−ௐэ̝ ː (75) 
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ɝɞɟ ȼ- ɩɨɥɧ́ɵɣ ɪɚɫɯɨɞ ɬɨɩ́ɥɢɜɚ ɧɚ ɛɥ́ɨɤ, ɤɝ/ɫ; 

Ʉɷ – ɤɨɷɮɮɢɰɢ́ɟɧɬ ɨɬɧɟɫɟɧ́ɢɹ ɡɚɬɪɚɬ ɬɨɩ́ɥɢɜɚ ɷɧɟɪɝ́ɟɬɢɱɟɫɤɢɦɢ́ ɤɨɬɥɚɦɢ 
ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ; 

Wɨɬɩ – ɨɬɩɭɳɟɧɧ́ɚɹ ɦɨɳɧɨɫɬɶ́, ɤȼɬ; 

Wɷ – ɦɨɳɧɨɫɬɶ́, ɫɧɢɦɚɟɦɚ́ɹ ɫ ɲɢɧ ɝɟɧ́ɟɪɚɬɨɪɚ, ɤȼ́ɬ; 

Wɷɷ
cɧ – ɦɨɳɧɨɫɬɶ́ ɫɨɛɫɬɜɟɧɧ́ɵɯ ɧɭɠɞ, ɡɚ́ɬɪɚɱɟɧɧɚɹ ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ 

ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́ ɛɥɨɤɚ 5%, ɨɬɩɭɳɟɧɧ́ɚɹ 
ɦɨɳɧɨɫɬɶ́ ɫɨɫɬɚɜɥɹɟɬ, ɤȼ́ɬ: ܹˑ ˕˒ = эܹ − ˈ˔ː ⋅ ܹ = ͺͲͲͲͲͲ − Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͹͵͸ͲͲͲ  

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́, ɡɚɬɪɚɱɟɧ́ɧɚɹ ɬɨɥɶɤɨ ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ 
ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɤȼɬ: 

эܹэ̝ː = ˈээ˔ː ⋅ эܹ = Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͶͲͲͲͲ  

ɝɞɟ ɫɧ
ээɟ  - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɡɚɬɪɚ́ɱɟɧɧɚɹ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧ́ɟɫɟɧɢɹ ɡɚɬɪɚ́ɬ ɬɨɩɥɢɜɚ ɷɧ́ɟɪɝɟɬɢɱɟɫɤ́ɢɦɢ ɤɨɬɥɚɦ́ɢ ɧɚ 
ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́: 

э ɫɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫɧ ɬ
ɬɭ ɬɭ ɨɬɛ ɬɭ

Q Q Q
К

Q Q Q Q

 


  
 (76) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɩɪɢ ɧɚɥɢɱɢ́ɢ 
ɨɬɛɨɪɨɜ, ɤȼ́ɬ: 𝛥ܳˑ˕˄ = [ܳ˅˔ ⋅ ሺͳ − 𝜉˅˔ሻ + ܳː˔ ⋅ ሺͳ − 𝜉ː˔ሻ] ⋅ ொ˕ˑ ˕˄ொ˕˖̞  (77) 

ɝɞɟ ɜɫQ , ɜɫQ  – ɬɟɩɥɨ, ɨɬɩ́ɭɳɟɧɧɨɟ ɢɡ ɞɜ́ɭɯ ɬɟɩɥɨɮɢ́ɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ́, ɤȼɬ. 

Ɉɬɧɨɲɟɧɢɟொ˕ˑ ˕˄ொ˕˖̞  ɩɪɢɧɢɦɚɟɬɫɹ́ ɪɚɜɧɵɦ 1. 

ξ – ɤɨɷɮɮɢɰ́ɢɟɧɬ ɰɟɧɧɨɫɬɢ́ ɬɟɩɥɚ ɤɚɠ́ɞɨɝɨ ɨɬɛɨɪɚ́. 
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𝜉˅˔ = 𝑖˅˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄రሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (78) 𝜉˅˔ = ͵ʹʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-͵ʹʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,͸͸Ͷ  𝜉ː˔ = 𝑖ː˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄లሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (79) 𝜉ː˔ = ʹͻʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹͻʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,Ͷ͹͹  

Ʉ – ɤɨɷɮɮɢɰ́ɢɟɧɬ, ɡɚɜɢ́ɫɹɳɢɣ ɨɬ ɞɚ́ɜɥɟɧɢɹ ɩɚɪɚ́ ɩɟɪɟɞ ɬɭɪɛɢ́ɧɨɣ, ɟɝɨ 
ɡɧ́ɚɱɟɧɢɟ ɩɪɢ́ɧɢɦɚɟɦ ɪɚɜ́ɧɵɦ 0,42 ɢɡ [2́]. 𝛥ܳˑ˕˄ = ͸ͻ͵͵͸,ͻ ⋅ ሺͳ − Ͳ,͸͸Ͷሻ + ͹ͳͶ͵͵,͵ ⋅ ሺͳ − Ͳ,Ͷ͹͹ሻ = ͸Ͳ͸ͻ͵,͵ͺͺ  

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɫɨɛɫɬɜ́ɟɧɧɵɟ ɧɭɠɞ́ɵ ɬɭɪɛɨɚɝɪɟɝ́ɚɬɚ ɩɪɢɧɢɦ́ɚɟɬɫɹ 5 % ɨɬ 
ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, [2], ɤȾɠ́: ܳ˕˖˔ː = Ͳ,Ͳͷ ⋅ ܳ˕˖ = Ͳ,Ͳͷ ⋅ ͳ͸͵͹ͻͶ͸,͹Ͷ͹ = ͺͳͺͻ͹,͵͵͹  ʙэ = ଵ଺ଷ଻ଽସ଺,଻ସ଻+଼ଵ଼ଽ଻,ଷଷ଻+଺଴଺ଽଷ,ଷ଼଼ଵ଺ଷ଻ଽସ଺,଻ସ଻+଼ଵ଼ଽ଻,ଷଷ଻+଺଴଺ଽଷ,ଷ଼଼+ଵସ଴଻଻଴,ଶସ଻ = Ͳ,ͻʹ͹  

ɉɨɞɫɬɚɜɢɜ ɩɨɥ́ɭɱɟɧɧɵɟ ɡɧ́ɚɱɟɧɢɹ ɜ ɮɨɪɦ́ɭɥɭ ɞɥɹ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɛɭɞɟɦ ɢɦ́ɟɬɶ, ɤɝ/ɫ: ʑэ = ͳʹʹ,͵ͻ͸ ⋅ Ͳ,ͻʹ ⋅ ͹͵͸ͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͳͲͻ,ͺͶ͸ ˍˆ/˔  ʑэ̟˔ˎ = ͸ͺ,͹ͺͺ ⋅ Ͳ,ͻʹ ⋅ ͹ʹͺͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͷͺ,͸ͻ ˍˆ/˔  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥ́ɚ, ɤɝ/ɫ: ʑ˕ = ʑ − ʑэ (80) ʑ˕ = 12ʹ,͵ͻ͸ − 109,846 = 12,55  ʑ˕̟˔ˎ = 65,ͷ͵ͻ − ͷͺ,͸ͻ = 6,͹Ͳͷ  

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɨɬɩ́ɭɫɤ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ ɢ ɬɟɩ́ɥɚ ɨɩɪɟɞɟɥ́ɹɸɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: ܾэ = ʑэ⋅ଷ଺଴଴ௐˑ ˕˒ = ͳͲͻ,ͺͶ͸⋅ଷ଺଴଴

7͵͸000
= 0,ͷ͵͹ ˍˆ/ˍʑ˕ ⋅ ˚  

ܾ˕ = ʑ˕⋅ଵ଴లொˑ˕ = 12,ͷͷ⋅ଵ଴లଵସ଴଴଴଴ = 89,͸Ͷ ˍˆ/ʒʓˉ  
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Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ ɧɚ́ ɨɬɩɭɫɤ 
ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ ɢ ɬɟɩɥɚ́ ɨɩɪɟɞɟɥɹɸ́ɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: ܾэ̟ ˔ˎ = ʑэ̟˔ˎ⋅ଷ଺଴଴ௐˑ ˕˒ = ଺ହ,ଷଽ⋅ଷ଺଴଴

728000
= 0,ʹͺ͹ ˍˆ/ˍʑ˕ ⋅ ˚  

ܾ˕̟˔ˎ = ʑ˕̟˔ˎ⋅ଵ଴లொˑ˕ = ହ,଼଺ଽ⋅ଵ଴లଵସ଴଴଴଴ = Ͷ͹,ͺͻͶ ˍˆ/ʒʓˉ  

  

ɉɨɫɥɟ ɩɪɨɜɟɞ́ɟɧɢɹ ɦɨɞɟɪɧ́ɢɡɚɰɢɢ, ɷɧ́ɟɪɝɨɛɥɨɤ ɧɟɨɛɯ́ɨɞɢɦɨ ɫɧɚɛɞ́ɢɬɶ 
ɦɨɞɟɪɧ́ɢɡɢɪɨɜɚɧɧɵ́ɦ ȼȼɌɈ, ɤɨɬɨɪɵ́ɣ ɛɭɞɟɬ ɪɚ́ɫɩɨɥɚɝɚɬɶɫɹ́ ɜ ɧɨɜɨɣ ɹɱɟɣ́ɤɟ 
ɬɪɭɛɱɚɬɨɝɨ ɜɨɡɞ́ɭɯɨɩɨɞɨɝɪɟɜ́ɚɬɟɥɹ. 
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2.3.4 Ɋɚɫɱёɬ ɪɟɤɨɧ́ɫɬɪɭɢɪɨɜɚɧ́ɧɨɣ ɪɟɝɟɧɟɪɚ́ɬɢɜɧɨɣ ɫɯɟɦ́ɵ ɉɇȾ ɩɪɢ 
ɜɤɥɸɱɟɧ́ɢɢ ȼɗɄ ɧɢɡɤɨɝɨ ɞɚ́ɜɥɟɧɢɹ 

 

Ɋɢɫɭɧɨɤ 2.9́- ɫɯɟɦɚ ɪɟɝɟɧ́ɟɪɚɬɢɜɧɨɣ ɫɯɟɦɵ ɉɇȾ. 

 

Ɋɢɫɭɧɨɤ 2.10 - ɋɯɟɦɚ ɜɤ́ɥɸɱɟɧɢɹ ɪɟɝ́ɟɧɟɪɚɬɢɜɧɨɣ́ ɫɯɟɦɵ (ɉɇ́Ⱦ) 
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Ɋɚɫɱɟɬ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɨɩɪɟɞɟɥɹɸɳ́ɢɯ ɞɨɥɸ ɪɚ́ɫɯɨɞɚ ɤɨɧɞ́ɟɧɫɚɬɚ ɱɟɪɟɡ 
ɉɇ́Ⱦ ɢ ɉɌɈ: x = ொ˅эˍ.ˆொ˒ːˇభమయ(81) 

ɝɞɟ ∆ܳ˅эˍ.ˆ = ͺͳ,͸Ͷͻ Ɇȼɬ ܳ˒ːˇଵଶଷ = ˍˑܩ  ⋅ ːˇଷ˒``ݐ  ) − (ʝʢ``ݐ   = ͷͳͲ,Ͷ͹͹ ⋅ ሺͷʹͳ,ͳ − ͳʹͷ,͹Ͷͷሻ =ʹͲͳ,ͺ͵ ʛʑ˕  

x – ɤɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ȼɗɄ 
ɧɢɡɤɨɝɨ ɞɚ́ɜɥɟɧɢɹ. x = ଼ଵ,଺ସଽ ଶ଴ଵ,଼ଷ = Ͳ,ͶͲ͹  

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ɉɇȾ-
1,2,3: y = ͳ − ˘ = ͳ − Ͳ,ͶͲ͹ = Ͳ,ͷͻ͵  

 

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-4: ܦସ ⋅ ሺ𝑖ସ − ସ̅ːݐ ሻ ⋅ 𝜂 = ˍˑܩ ⋅ ሺ̅ݐˑ ˍ − ˒̅ݐ ːˇସ′ ሻ(82) 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɧɚ ɉɇȾ-4, ɤɝ́/ɫ: ܦସ = ீˑˍሺ௧̅˒ːˇర′ +௧̅′˒ːˇరሻሺ𝑖ర−௧̅రːሻ𝜂 = ͷͳͲ,Ͷ͹͹⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻሺଷ଴଼ସ-଺ହଽ,ଵሻ⋅଴,ଽ଼ = ʹͶ,ͻͺ͹  

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-3: ܦଷሺ𝑖ଷ − ଷ̅ːݐ ሻ𝜂 + ସ̅ːݐସሺܦ − ଷ̅ːݐ ሻ𝜂 = ˒̅ݐˑˍሺܩ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ (83) 

 

ɂɫɯɨɞɹ ɢɡ ɭɫɥ́ɨɜɢɹ, ɱɬɨ ɜ ɞɚ́ɧɧɨɣ ɜɚɪɢɚ́ɧɬɟ ɩɪɢɧɹɬɨ ɪɟɲ́ɟɧɢɟ 
ɛɚɣɩɚɫɢɪɨɜɚɬɶ ɉɇȾ-1,2,3, ɦɵ́ ɭɱɢɬɵɜɚɟɦ́ y- ɤɨɷɮɮɢɰɢɟɧɬ ɨɩ́ɪɟɞɟɥɹɸɳɢɣ́ 
ɞɨɥɸ ɪɚɫɯ́ɨɞɚ ɤɨɧɞɟɧ́ɫɚɬɚ ɱɟɪɟɡ  ɉɇȾ-1,2,3, ɬɨ ɟɫɬɶ́ ɩɟɪɟɫɱɢɬɵ́ɜɚɟɦ ܩˑˍ: ܩˑˍ = ˍˑܩ ⋅ ݕ = ͷͳͲ,Ͷ͹͹ ⋅ Ͳ,ͷͻ͵ = ͵Ͳʹ,͸ͳ         (84) 

Ɉɬɫɸɞɚ ɪɚɫɯ́ɨɞ ɩɚɪɚ ɧɚ́ ɉɇȾ-3, ɤɝ/ɫ: 
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ଷܦ = ˍˑܩ ⋅ ሺ̅ݐ˒ ːˇସ′ − ˒̅ݐ ːˇଷ′ ሻ − ସܦ ⋅ ሺݐସ̅ː − ଷ̅ːݐ ሻ ⋅ 𝜂ሺ𝑖ଷ − ଷ̅ːݐ ሻ ⋅ 𝜂 = = ଵହ଺,ଶଽ଼⋅ሺͷͳʹ,ͳ-ͶͲ͹,͵ሻ−ʹͶ,͸͹ͻ⋅ሺ͸͵͹,Ͷ-ͷʹͳ,ͳሻ⋅଴,ଽ଼ሺʹͻʹͺ,ͺ-ͷͶʹ,Ͷሻ⋅଴,ଽ଼ = ͳ͵,ͶͻͶ  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-2:  ܩˑˍ = ଶܦ + ଷܦ + ସܦ + ′ˍˑܩ (85) 

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-2: ܩˑˍ ⋅ ଶ̅ːݐ = ଶܦ ⋅ 𝑖ଶ + ሺܦଷ + ସሻܦ ⋅ ଷ̅ːݐ + ′ˍˑܩ ⋅  ːˇଶ (86)˒̅′ݐ

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ͵Ͳʹ,͸ͳ = ଶܦ + ͳ͵,ͶͻͶ + ʹͶ,ͻͺ͹ + ′ˍˑܩ   

  ͵Ͳʹ,͸ͳ ⋅ ͶͲ͹,͵ = ଶܦ ⋅ ʹ͹͸͸ + ሺͳ͵,ͶͻͶ + ʹͶ,ͻͺ͹ሻ ⋅ ͷͶʹ,Ͷ + ′ˍˑܩ ⋅ ʹ͵ʹ,ͳ
  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: ܦଶ = ͳ͸,ʹͲͳ ˍˆ/˔  ܩ′ˑˍ = ʹͶ͹,ͻʹͻ ˍˆ/˔  

ɍɪɚɜɧɟɧɢɟ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɞɥ́ɹ ɉɇȾ-1:  ܩ′ˑˍ = ଵܦ +  ˑˍ(87)′′ܩ

ɍɪɚɜɧɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɛɚɥ́ɚɧɫɚ ɞɥɹ ɉɇ́Ⱦ-1: ܩ′ˑˍ ⋅ ଵ̅ːݐ = ଵܦ ⋅ 𝑖ଵ + ˍˑ′′ܩ ⋅  ːˇଵ(88)˒′̅ݐ

ɝɞɟ ̅ݐ˒ ːˇଵ′ = ͳʹͷ,͹Ͷͷ ɤȾɠ/ɤɝ – ɷɧ́ɬɚɥɶɩɢɹ ɨɫɧ́ɨɜɧɨɝɨ ɤɨɧ́ɞɟɧɫɚɬɚ ɩɟɪɟɞ́ ɉɇȾ-1; 

ɉɨɞɫɬɚɜɢɦ ɡɧ́ɚɱɟɧɢɹ: ʹͶ͹,ͻʹͻ = ଵܦ + ˑˍ  ʹͶ͹,ͻʹͻ′′ܩ ⋅ ʹ͵ʹ,ͳ = ଵܦ ⋅ ʹͷʹͳ + ˍˑ′′ܩ ⋅ ͳʹͷ,͹  

Ɋɟɲɢɜ ɫɢɫɬɟɦ́ɭ ɭɪɚɜɧɟɧɢ́ɣ, ɩɨɥɭɱɢɦ́: 
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ଵܦ = ͳͳ,Ͳͳ͵ ˍˆ/˔  ܩ``ˑˍ = ʹ͵͸,ͻͳ͸ ˍˆ/˔  

2.3.5 ɋɨɫɬɚɜɥɟɧɢɟ ɬɟɩ́ɥɨɜɨɝɨ ɢ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ 

Ɋɚɫɯɨɞ ɩɚɪɚ́ ɜ ɤɨɧɞɟɧɫɚ́ɬɨɪ, ɤɝ/ɫ: ܦˍ = ˕ܦ − ሺܦэˉ + ˎ˒˖ܦ + ː˒˕ܦ + ଵܦ + ଶܦ + ଷܦ + ସܦ + ହܦ + ଺ܦ + ଻ܦ ଼ܦ+ + ˔˅ܦ +  ː˔ሻ (89)ܦ

ˍܦ   = ͹͵ͻ,ͳͳͻ − ሺ͵,͸ͻ͸ + ͹,͵ͻͳ + ͵Ͷ,Ͳͷ + ͳͳ,Ͳͳ͵ + ͳ͸,ʹͲͳ + ͳ͵,ͶͻͶ +ʹͶ,ͻͺ͹ + ͳ͵,ͺʹͷ + ͳͻ,ͳ͸ + ͺͲ,͸ͻ + ͸͵,ͷͺͶ + ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻሻ =͵ͷ͹,ͺ͵ͷ  

ɉɪɨɜɟɪɤɚ ɦɚ́ɬɟɪɢɚɥɶɧɨɝ́ɨ ɛɚɥɚɧɫɚ ɩɚ́ɪɚ ɜ ɬɭɪɛɢ́ɧɟ, ɤɝ/ɫ: ܦ˕ = ˍܦ + ଵܦ + ଶܦ + ଷܦ + ସܦ + ହܦ + ଺ܦ + ଻ܦ + ଼ܦ + ˔˅ܦ + ˔ːܦ +  ː˒˕ܦ

˕ܦ  = ͵ͷ͹,ͺ͵ͷ+͵,͸ͷͷ + ͳͳ,Ͳͳ͵ + ͳ͸,ʹͲͳ + ͳ͵,ͶͻͶ + ʹͶ,ͻͺ͹ +ͳ͵,ͺʹͷ + ͳͻ,ͳ͸ + ͺͲ,͸ͻ + ͸͵,ͷͺͶ + ʹͺ,ͷͻͷ + ͵Ͳ,ͷͷͻ + ͵Ͷ,Ͳͷ =͸ͻ͵,ͻͺʹ  

 

ɑɬɨ ɫɨɜɩɚɞɚ́ɟɬ ɫ ɪɚɧɟɟ ɧɚ́ɣɞɟɧɧɵɦ ɡɧ́ɚɱɟɧɢɟɦ. 

ɉɪɨɜɟɪɤɚ ɩɨ ɛɚ́ɥɚɧɫɭ ɦɨɳɧ́ɨɫɬɢ: 

эܹ = [∑ 𝑖ܦ ˕˄ ⋅ ℎ𝑖 ˕˄ + 𝑖ܪ ⋅ 𝑖=ଵˍܦ ] ⋅ 𝜂эˏ(90) 

 ͺͲͲͲͲͲ = ሺ͸͵,ͷͺͶ ⋅ ͵ͳͶ,Ͷ + ͺͲ,͸͹ͻ ⋅ Ͷͳʹ,ͳͶ͵ + ሺͳͻ,ͳ͸ + ͵Ͷ,Ͳͷሻ ⋅͸ͳͶ,ʹͻͶ + ͳ͵,ͺʹͷ ⋅ ͹ʹ͵,͸ͻͶ + ሺʹͶ,ͻͺ͹ + ʹͺ,ͷͻ͸ሻ ⋅ ͺ͸͹,ͻ + ͳ͵,ͶͻͶ ⋅ͳͲʹ͵ + ሺͳ͸,ʹͲͳ+͵Ͳ,ͷͷͻሻ ⋅ ͳͳͺ͸ + ͳͳ,Ͳͳ͵ ⋅ ͳͶ͵ͳ + ʹͷ͹,ͺ͵ͷ ⋅ ͳ͸Ͷͷሻ ⋅Ͳ,ͻͺ 

 

  ͺͲͲͲͲͲ = ͹ͻͻͻʹʹ,ͻ͹ʹ  
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ɇɟɫɨɨɬɜɟɬɫɬɜɢɟ ɡɚ́ɞɚɧɧɨɣ ɦɨɳ́ɧɨɫɬɢ ΔWɷ: 

ߜ = |ܹ − ܹ˓ܹ | ⋅ ͳͲͲ% = |ͺͲͲͲͲͲ − ͹ͻͻͻʹʹ,ͻ͹ʹͺͲͲͲͲͲ | ⋅ ͳͲͲ = Ͳ,ͲͲͻ͸% 

ɑɬɨ ɞɨɩɭɫɬɢ́ɦɨ ɩɪɟɞɟɥɨɦ́ ɩɨɝɪɟɲɧɨɫɬɢ́ 2%. 𝐾˓ˈˆ = ͳ,͵͹  
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2.3.6 Ɋɚɫɱɟɬ ɬɟɯɧ́ɢɤɨ-ɷɤɨɧɨɦ́ɢɱɟɫɤɢɯ ɩɨɤ́ɚɡɚɬɟɥɟɣ ɪɚ́ɛɨɬɵ ɫɬɚɧɰ́ɢɢ 

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɭ ɫɨɫɬɚ́ɜɢɬ, ɤȼɬ: ܳ˕˖ = ʡܦ ⋅ ሺ𝑖଴ − ˒̅ݐ ˅ሻ + ˒˒ܦ ⋅ ሺ𝑖"˒˒ − 𝑖′˒˒ሻ (91) ܳ˕˖ = ͸ͻ͵,ͻͺʹ ⋅ ሺ͵͵ʹͷ,ͺ-ͳʹͲͳሻ + ͷͳʹ,ͺ͹ ⋅ ሺ͵ͷ͵ͻ,͸-ʹͻͳ͵ሻ =ͳ͹ͻͶ͸ͷͺ,ͺͻͶ  

Ɂɚɬɪɚɱɟɧɧɚɹ ɬɟɩ́ɥɨɬɚ ɧɚ ɫɟɬɟɜ́ɵɟ ɩɨɞɨɝɪɟɜ́ɚɬɟɥɢ, ɤȼɬ: ܳ˕ = ˔˅ܦ ⋅ ሺ𝑖˅˔ − ˅̅ݐ ˔ːሻ + ˔ːܦ ⋅ ሺ𝑖ː˔ − ː̅ݐ ˔ːሻ (92) ܳ˕ = ʹͺ,ͷͻ ⋅ ሺ͵ͲͺͶ − ͸ͷͻ,ͳሻ + ͵Ͳ,ͷͷͻ ⋅ ሺʹ͹͸͸ − Ͷʹͺ,͵ሻ = ͳͶͲ͹͹Ͳ,ʹͶ͹  

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɬɭɪɛɨɭɫɬɚ́ɧɨɜɤɨɣ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ, ɤȾɠ: ܳ˕˖э = ܳ˕˖ − ܳ˕ (93) ܳ˕˖э = ͳ͹ͻͶ͸ͷͺ,ͺͻͶ − ͳͶͲ͹͹Ͳ,ʹͶ͹ = ͳ͸ͷ͵ͺͺͺ,͸Ͷ͹  

Ɍɟɩɥɨɜɚɹ ɧɚ́ɝɪɭɡɤɚ ɤɨɬɥ́ɚ, ɤȼɬ: ܳ˒ˈ = ˈ˒ሺ𝑖ˈ˒ܦ − ˒̅ݐ ˅ሻ + ˒˒"ሺ𝑖˒˒ܦ − 𝑖′˒˒ሻ (94) ܳ˒ˈ = ͸ͻ͵,ͻͺ ⋅ ሺ͵͵ʹͷ − ͳʹͲͳሻ + ͷͳͳ,ʹͻ͵ ⋅ ሺ͵ͷ͵ͻ,ͷͻ − ʹͻͳ͵ሻ =ͳ͹ͻͶ͸ͷͻ,ͺͻ  

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ, ɤɝ/ɫ: ʑ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽସ଺ହଽ,଼ଽଵହ଺଺଴⋅଴,ଽଶ = ͳʹ͵,493  

ɝɞɟ ɪ
ɧQ  - ɬɟɩɥɨɬɜɨɪɧ́ɚɹ ɫɩɨɫɨɛɧ́ɨɫɬɶ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɭɝɥɹ Ʉɚɧɫɤɨ – Ⱥɱɢɧɫɤɨɝɨ 

ɛɚɫɫɟɣɧɚ, ɤȾ́ɠ/ɤɝ. 

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ, ɤɝ́/ɫ: ʑ˖˔ˎ = ொ˒ˈொː˓ ⋅𝜂˒ˆ = ଵ଻ଽଵ଺଴଼,଻ଽଶଽଷଵ଴⋅଴,ଽଶ = ͸ͷ,ͻͺͳ  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɤɝ/ɫ: ʑэ = ʑ ⋅ ʙэ ௐˑ ˕ௐ−ௐэ̝ ː (95) 
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ɝɞɟ ȼ- ɩɨɥɧ́ɵɣ ɪɚɫɯɨɞ ɬɨɩ́ɥɢɜɚ ɧɚ ɛɥ́ɨɤ, ɤɝ/ɫ; 

Ʉɷ – ɤɨɷɮɮɢɰɢ́ɟɧɬ ɨɬɧɟɫɟɧ́ɢɹ ɡɚɬɪɚɬ ɬɨɩ́ɥɢɜɚ ɷɧɟɪɝ́ɟɬɢɱɟɫɤɢɦɢ́ ɤɨɬɥɚɦɢ 
ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ; 

Wɨɬɩ – ɨɬɩɭɳɟɧɧ́ɚɹ ɦɨɳɧɨɫɬɶ́, ɤȼɬ; 

Wɷ – ɦɨɳɧɨɫɬɶ́, ɫɧɢɦɚɟɦɚ́ɹ ɫ ɲɢɧ ɝɟɧ́ɟɪɚɬɨɪɚ, ɤȼ́ɬ; 

Wɷɷ
cɧ – ɦɨɳɧɨɫɬɶ́ ɫɨɛɫɬɜɟɧɧ́ɵɯ ɧɭɠɞ, ɡɚ́ɬɪɚɱɟɧɧɚɹ ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ 

ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ. 

ɉɪɢɧɢɦɚɹ ɦɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́ ɛɥɨɤɚ 5%, ɨɬɩɭɳɟɧɧ́ɚɹ 
ɦɨɳɧɨɫɬɶ́ ɫɨɫɬɚɜɥɹɟɬ, ɤȼ́ɬ: ܹˑ ˕˒ = эܹ − ˈ˔ː ⋅ ܹ = ͺͲͲͲͲͲ − Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͹͵͸ͲͲͲ  

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜ́ɟɧɧɵɯ ɧɭɠɞ́, ɡɚɬɪɚɱɟɧ́ɧɚɹ ɬɨɥɶɤɨ ɧɚ́ ɩɪɨɢɡɜɨɞɫɬɜ́ɨ 
ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɤȼɬ: 

эܹэ̝ː = ˈээ˔ː ⋅ эܹ = Ͳ,Ͳͷ ⋅ ͺͲͲͲͲͲ = ͶͲͲͲͲ  

ɝɞɟ ɫɧ
ээɟ  - ɞɨɥɹ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ, ɡɚɬɪɚ́ɱɟɧɧɚɹ ɧɚ ɩɪɨɢ́ɡɜɨɞɫɬɜɨ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɨɬɧ́ɟɫɟɧɢɹ ɡɚɬɪɚ́ɬ ɬɨɩɥɢɜɚ ɷɧ́ɟɪɝɟɬɢɱɟɫɤ́ɢɦɢ ɤɨɬɥɚɦ́ɢ ɧɚ 
ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́: 

э ɫɧ
ɬɭ ɬɭ ɨɬɛ

э э ɫɧ ɬ
ɬɭ ɬɭ ɨɬɛ ɬɭ

Q Q Q
К

Q Q Q Q

 


  
 (96) 

ɍɜɟɥɢɱɟɧɢɟ ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɩɪɢ ɧɚɥɢɱɢ́ɢ 
ɨɬɛɨɪɨɜ, ɤȼ́ɬ: 𝛥ܳˑ˕˄ = [ܳ˅˔ ⋅ ሺͳ − 𝜉˅˔ሻ + ܳː˔ ⋅ ሺͳ − 𝜉ː˔ሻ] ⋅ ொ˕ˑ ˕˄ொ˕˖̞  (97) 

ɝɞɟ ɜɫQ , ɜɫQ  – ɬɟɩɥɨ, ɨɬɩ́ɭɳɟɧɧɨɟ ɢɡ ɞɜ́ɭɯ ɬɟɩɥɨɮɢ́ɤɚɰɢɨɧɧɵɯ ɨɬɛɨɪɨɜ́, ɤȼɬ. 

Ɉɬɧɨɲɟɧɢɟொ˕ˑ ˕˄ொ˕˖̞  ɩɪɢɧɢɦɚɟɬɫɹ́ ɪɚɜɧɵɦ 1. 

ξ – ɤɨɷɮɮɢɰ́ɢɟɧɬ ɰɟɧɧɨɫɬɢ́ ɬɟɩɥɚ ɤɚɠ́ɞɨɝɨ ɨɬɛɨɪɚ́. 
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𝜉˅˔ = 𝑖˅˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄రሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (98) 𝜉˅˔ = ͵ʹʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-͵ʹʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,͸͸Ͷ  𝜉ː˔ = 𝑖ː˔−𝑖ˍሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ⋅ ቀͳ + ʙ ሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˑ˕˄లሻሺ𝑖బ−𝑖ˑ˕˄మሻ+ሺ𝑖˒˒−𝑖ˍሻ ቁ (99) 𝜉ː˔ = ʹͻʹͺ-ʹ͵ʹͷሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻ ⋅ ቀͳ + Ͳ,Ͷʹ ሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹͻʹͺሻሺ͵͵ʹͷ-ʹͻͳ͵ሻ+ሺ͵ͷ͵ͻ,͸-ʹ͵Ͳ͸ሻቁ = Ͳ,Ͷ͹͹  

Ʉ – ɤɨɷɮɮɢɰ́ɢɟɧɬ, ɡɚɜɢ́ɫɹɳɢɣ ɨɬ ɞɚ́ɜɥɟɧɢɹ ɩɚɪɚ́ ɩɟɪɟɞ ɬɭɪɛɢ́ɧɨɣ, ɟɝɨ 
ɡɧ́ɚɱɟɧɢɟ ɩɪɢ́ɧɢɦɚɟɦ ɪɚɜ́ɧɵɦ 0,42 ɢɡ [2́]. 𝛥ܳˑ˕˄ = ͸ͻ͵͵͸,ͻ ⋅ ሺͳ − Ͳ,͸͸Ͷሻ + ͹ͳͶ͵͵,͵ ⋅ ሺͳ − Ͳ,Ͷ͹͹ሻ = ͸Ͳ͸ͻ͵,͵ͺͺ  

Ɋɚɫɯɨɞ ɬɟɩɥ́ɚ ɧɚ ɫɨɛɫɬɜ́ɟɧɧɵɟ ɧɭɠɞ́ɵ ɬɭɪɛɨɚɝɪɟɝ́ɚɬɚ ɩɪɢɧɢɦ́ɚɟɬɫɹ 5 % ɨɬ 
ɪɚ́ɫɯɨɞɚ ɬɟɩɥ́ɚ ɧɚ ɩɪɨɢɡɜ́ɨɞɫɬɜɨ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, [2], ɤȾɠ́: ܳ˕˖˔ː = Ͳ,Ͳͷ ⋅ ܳ˕˖ = Ͳ,Ͳͷ ⋅ ͳ͸ͷ͵ͺͺͺ,͸Ͷ͹ = ͺʹ͸ͻͶ,Ͷ͵ʹ  ʙэ = ଵ଺ଷ଻ଽସ଺,଻ସ଻+଼ଵ଼ଽ଻,ଷଷ଻+଺଴଺ଽଷ,ଷ଼଼ଵ଺ଷ଻ଽସ଺,଻ସ଻+଼ଵ଼ଽ଻,ଷଷ଻+଺଴଺ଽଷ,ଷ଼଼+ଵସ଴଻଻଴,ଶସ଻ = Ͳ,ͻʹ͹  

ɉɨɞɫɬɚɜɢɜ ɩɨɥ́ɭɱɟɧɧɵɟ ɡɧ́ɚɱɟɧɢɹ ɜ ɮɨɪɦ́ɭɥɭ ɞɥɹ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́, ɛɭɞɟɦ ɢɦ́ɟɬɶ, ɤɝ/ɫ: ʑэ = ͳʹ͵,Ͷͻ͵ ⋅ Ͳ,ͻʹ ⋅ ͹͵͸ͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͳʹ͵,Ͷͻ͵ ˍˆ/˔  ʑэ̟˔ˎ = ͸ͺ,͹ͺͺ ⋅ Ͳ,ͻʹ ⋅ ͹ʹͺͲͲͲ଼଴଴଴଴଴−ସ଴଴଴଴ = ͷͻ,ʹͷ͸ ˍˆ/˔  

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥ́ɚ, ɤɝ/ɫ: ʑ˕ = ʑ − ʑэ (100) ʑ˕ = 123,493 − 123,493 = 12,5ͺ͸  ʑ˕̟˔ˎ = 65,ͷ͵ͻ − ͷͻ,ʹͷ͸ = 6,͹ʹͷͷ  

Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɧɚɬɭɪɚɥ́ɶɧɨɝɨ ɬɨɩɥ́ɢɜɚ ɧɚ 
ɨɬɩ́ɭɫɤ ɷɥɟɤɬɪɨɷɧ́ɟɪɝɢɢ ɢ ɬɟɩ́ɥɚ ɨɩɪɟɞɟɥ́ɹɸɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: ܾэ = ʑэ⋅ଷ଺଴଴ௐˑ ˕˒ = ͳͳͲ,ͻͲ͹⋅ଷ଺଴଴

7͵͸000
= 0,ͷͶʹ ˍˆ/ˍʑ˕ ⋅ ˚  

ܾ˕ = ʑ˕⋅ଵ଴లொˑ˕ = 12,ͷͺ͸⋅ଵ଴లଵସ଴଴଴଴ = 89,ͻͲ͵ ˍˆ/ʒʓˉ  
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Ɏɚɤɬɢɱɟɫɤɨɟ ɡɧ́ɚɱɟɧɢɟ ɭɞɟɥ́ɶɧɵɯ ɪɚɫɯɨɞ́ɨɜ ɭɫɥɨɜɧɨɝ́ɨ ɬɨɩɥɢɜɚ ɧɚ́ ɨɬɩɭɫɤ 
ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ ɢ ɬɟɩɥɚ́ ɨɩɪɟɞɟɥɹɸ́ɬɫɹ ɩɨ ɮɨɪɦ́ɭɥɚɦ: ܾэ̟ ˔ˎ = ʑэ̟˔ˎ⋅ଷ଺଴଴ௐˑ ˕˒ = ହଽ,ଶହ଺⋅ଷ଺଴଴

728000
= 0,ʹͺͻͺ ˍˆ/ˍʑ˕ ⋅ ˚  

ܾ˕̟˔ˎ = ʑ˕̟˔ˎ⋅ଵ଴లொˑ˕ = ଺,଻ଶହ⋅ଵ଴లଵସ଴଴଴଴ = Ͷͺ,Ͳ͵Ͷ ˍˆ/ʒʓˉ  
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Ɋɢɫɭɧɨɤ 2.11 – ɉɪɨɞɨɥɶɧ́ɵɣ ɪɚɡɪɟɡ ɝɥ́ɚɜɧɨɝɨ ɤɨɪɩ́ɭɫɚ ɞɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ 
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Ɋɢɫɭɧɨɤ 2.12 – ɉɪɨɞɨɥɶɧ́ɵɣ ɪɚɡɪɟɡ ɝɥ́ɚɜɧɨɝɨ ɤɨɪɩ́ɭɫɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫ 
ɜɧɟɞɪɟɧɢɟɦ́ ȼȼɌɈ 
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Ɋɢɫɭɧɨɤ 2.13 – ɉɪɨɞɨɥɶɧ́ɵɣ ɪɚɡɪɟɡ ɝɥ́ɚɜɧɨɝɨ ɤɨɪɩ́ɭɫɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫ 
ɜɧɟɞɪɟɧɢɟɦ́ ȼɗɄ ɇȾ  
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3 ɗɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚ́ɜɧɟɧɢɟ ɜɚɪɢ́ɚɧɬɨɜ 
3.1 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɢɧ́ɜɟɫɬɢɰɢɨɧɧ́ɨɝɨ ɩɪɨɟɤɬɚ́ ɩɪɢ 
ɜɧɟɞɪɟɧ́ɢɢ ɫɢɫɬɟɦɵ́ ȼȼɌɈ 

ɑɢɫɥɨ ɱɚɫɨɜ́ ɮɚɤɬɢɱɟɫɤ́ɨɣ ɪɚɛɨɬɵ ɬɭɪɛɨɚ́ɝɪɟɝɚɬɚ, ɬ.ɟ. ɤɚ́ɥɟɧɞɚɪɧɨɟ ɜɪɟɦ́ɹ 
ɡɚ ɜɵɱɟɬɨɦ́ ɩɪɨɫɬɨɹ ɜ ɤɚ́ɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤ́ɭɳɟɦ ɪɟɦɨɧ́ɬɟ, ɱɚɫ/ɝɨɞ́: 

P ɊȿɆT =8760-T , (101) 

ɝɞɟ ɊȿɆT  – ɜɪɟɦɹ ɩɪɨɫɬɨɹ́ ɜ ɪɟɦɨɧɬɟ, ɱ; 

PT =8760-1160=7600  

ȼɵɪɚɛɨɬɤɚ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ ɧɚ Ʉɗɋ, Ɇȼ́ɬ ɱ: 

ɭɫɬ ɭɫɬW=N T
, (102) 

ɝɞɟ ɭɫɬN  – ɭɫɬɚɧɨɜɥɟɧ́ɧɚɹ ɦɨɳɧɨɫɬɶ́ ɫɬɚɧɰɢɢ, Ɇȼ́ɬ; 

ɭɫɬT  – ɱɢɫɥɨ ɱɚɫɨɜ́ ɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ ɭɫɬɚɧ́ɨɜɥɟɧɧɨɣ ɦɨɳ́ɧɨɫɬɢ, ɱ. Ɂɚ́ɞɚёɬɫɹ 

ɪɟɠ́ɢɦɚɦɢ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ; 

800 7200 5760000  W  

ɋɪɟɞɧɹɹ ɧɚɝ́ɪɭɡɤɚ ɷɥɟɤ́ɬɪɨɫɬɚɧɰɢɢ́, Ɇȼɬ: ܲ = ௐ்ು, (103) 

ɝɞɟ PT  – ɱɢɫɥɨ ɱɚɫɨɜ́ ɮɚɤɬɢɱɟɫɤ́ɨɣ ɪɚɛɨɬɵ, ɱ; ܲ = ହ଻଺଴଴଴଴଻଺଴଴ = ͹ͷ͹,ͻ (104) 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚ́ɝɪɭɡɤɚ ɷɧɟɪɝ́ɨɛɥɨɤɚ, Ɇȼ́ɬ: 

ʐܲʚ = ௉𝑛ʐʚ, (105) 

ɝɞɟ ȻɅn  – ɱɢɫɥɨ ɛɥɨɤ́ɨɜ; 

ȻɅ
757,9

757,9
1

P  
 (106) 
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Ɍɚɛɥɢɰɚ 3.1 – Ɉɫɧɨɜɧ́ɵɟ ɬɟɯɧɢɤɨ-ɷɤ́ɨɧɨɦɢɱɟɫɤɢ́ɟ ɩɨɤɚɡɚɬɟɥ́ɢ ɫɬɚɧɰɢɢ 

 

  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤ́ɚɡɚɬɟɥɹ 

Ɂɧɚɱɟɧɢɟ ɩɨɤ́ɚɡɚɬɟɥɹ 

Ⱦɨ 

ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɉɨɫɥɟ 

Ɇɨɞɟɪɧɢɡɚɰɢɢ 
ȼȼȼɌɈ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ,  ɤȼɬ 800000 800000 

ɋɨɫɬɚɜ ɨɫɧɨɜ́ɧɨɝɨ ɨɛɨɪɭɞ́ɨɜɚɧɢɹ Ʉ-800 Ʉ-800 

ɑɢɫɥɨ ɱɚɫɨɜ́ ɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ,  ɱɚɫ 
7600 7600 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɧɚ 
ȽɊɗɋ,  ɤȼɬ ɱ 

5760000000 5760000000 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɬɟɩɥ́ɚ ɧɚ ȽɊɗɋ,  
Ƚɤɚɥ 

1015488 1015488 

Ƚɨɞɨɜɨɣ ɨɬɩ́ɭɫɤ ɷɧɟɪɝɢ́ɢ ɫ ɲɢɧ 

ɫɬɚɧɰɢɢ,  ɤȼɬ ɱ 
5500800000 5500800000 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɧɚ 
ȽɊɗɋ,  ɤȼɬ ɱ 

5760000000 5760000000 

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɬɨɩɥɢɜɚ,  ɤɝ/ɫ 124,355 122,396 

ɗɤɨɧɨɦɢɹ ɬɨɩ́ɥɢɜɚ ɜ ɝɨɞ,  ɤɝ - 61779024 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚ́ɛɥɢɰɵ 3.1 

 

 

 

 

 

 

 

 

 

 

 

ȼɵɝɨɞɚ ɨɬ ɭɦ́ɟɧɶɲɟɧɢɹ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɜ ɩɪɨɰ́ɟɫɫɟ ɷɤɫɩɥ́ɭɚɬɚɰɢɢ, 
ɦɥɧ.ɪɭɛ: 

6
1 2Pr ( - ) 10ɬВ В Т ɐ      , (107) 

ɝɞɟ 1B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥ́ɧɨɝɨ ɪɚɫɯɨɞ́ɚ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

2B  – ɭɜɟɥɢɱɟɧ́ɢɟ ɩɨɥɧɨɝɨ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚ́ɫɨɜ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ́ ɡɚɬɪɚɬ 
ɜɪɟɦ́ɟɧɢ ɧɚ ɩɥɚ́ɧɨɜɵɣ ɪɟɦɨɧ́ɬ, ɱ/ɝɨɞ; Ц˕ = ͳͳͲͲ– ɰɟɧɚ ɬɨɩɥ́ɢɜɚ, ɪɭɛ/ɬ. Pr = ሺͳʹͶ,͵ͷͷ − ͳʹʹ,͵ͻ͸ሻ ⋅ ͹͸ͲͲ ⋅ ͳͳͲͲ = ͳ͸͵͹͹ʹͶͲ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ́, ɜ ɩɪɨɰɟɫɫɟ ɷɤ́ɫɩɥɭɚɬɚɰɢɢ́ ɤɨɬɟɥɶɧɨɝ́ɨ ɚɝɪɟɝɚɬɚ́ ɩɨɫɥɟ 
ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫ ɭɱɟɬɨɦ ɫɧ́ɢɠɟɧɢɹ ɤɨɷɮɮɢ́ɰɢɟɧɬɚ ɬɟɩ́ɥɨɜɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ 
ɩɨɥ́ɭɱɚɟɦ ɜɵɝɨɞɭ ɧɚ ɷɤ́ɨɧɨɦɢɢ ɬɨɩ́ɥɢɜɚ 67,95 ɦɥɧ. ɪɭɛ/ɝɨɞ 

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɤɝ/ɫ 

111,666 109,846 

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥɚ,  
ɤɝ/ɫ 

12,689 12,55 

ɍɞɟɥɶɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɤɝ/ɤȼɬ·ɱ 

0,546 0,537 

ɍɞɟɥɶɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥ́ɚ, ɤɝ/ȽȾɠ,  ɤɝ/ȽȾɠ 

90,63 89,64 

ɗɤɨɧɨɦɢɹ ɞɟɧ́ɟɠɧɵɯ ɫɪɟɞ́ɫɬɜ ɜ ɝɨɞ,  
Ɋɭɛ./ɝɨɞ 

67956926,4 
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ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰ́ɟɧɤɚ ɦɟɪɨɩ́ɪɢɹɬɢɣ ɩɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫɭɳɟɫɬɜɭɸ́ɳɢɯ 
Ɍɗɋ ɩɪɟɞ́ɩɨɥɚɝɚɟɬ ɪɚ́ɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤ́ɨɣ ɷɮɮɟɤɬɢ́ɜɧɨɫɬɢ ɢɧɜ́ɟɫɬɢɰɢɣ, 
ɧɚ́ɩɪɚɜɥɹɟɦɵɯ́ ɧɚ ɞɚɧɧɵɟ ɰɟɥ́ɢ, ɤɨɬɨɪɚɹ́ ɨɩɪɟɞɟɥɹɟɬɫɹ́ ɧɚ ɨɫɧɨɜɟ ɚɧ́ɚɥɢɡɚ 
ɯɨɡɪɚ́ɫɱɟɬɧɵɯ ɩɨɤ́ɚɡɚɬɟɥɟɣ ɩɪɟɞ́ɩɪɢɹɬɢɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɤɨɦ́ɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɪɚ́ɫɫɱɢɬɵɜɚɸɬɫɹ́ ɩɨɤɚɡɚɬɟɥ́ɢ, 
ɭɫɬɚɧɚɜ́ɥɢɜɚɸɳɢɟ ɫɨɨɬɧ́ɨɲɟɧɢɹ ɮɢɧ́ɚɧɫɨɜɵɯ ɡɚ́ɬɪɚɬ ɢ ɪɟɡɭɥ́ɶɬɚɬɨɜ, 
ɨɛɭɫɥ́ɨɜɥɟɧɧɵɯ ɪɟɚ́ɥɢɡɚɰɢɟɣ ɢɧ́ɜɟɫɬɢɰɢɣ ɢɧ́ɜɟɫɬɢɰɢɨɧɧ́ɨɝɨ ɩɪɨɟɤɬɚ́: ɱɢɫɬɵɣ 
ɞɨɯ́ɨɞ, ɫɪɨɤ ɨɤ́ɭɩɚɟɦɨɫɬɢ, ɪɟɧ́ɬɚɛɟɥɶɧɨɫɬɶ́, ɜɧɭɬɪɟɧɧ́ɹɹ ɧɨɪɦɚ ɞɨɯ́ɨɞɧɨɫɬɢ.  

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɨɩ́ɪɟɞɟɥɹɸɬɫɹ́ ɦɟɬɨɞɨɦ ɞɢ́ɫɤɨɧɬɢɪɨɜɚ́ɧɢɹ, 
ɤɨɬɨɪɵ́ɣ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ́ ɧɟɪɚɜɧɨɰɟɧ́ɧɨɫɬɶ ɨɞɢɧ́ɚɤɨɜɵɯ ɫɭɦ́ɦ ɩɨɫɬɭɩɥɟɧ́ɢɣ ɢ 
ɩɥɚɬɟɠ́ɟɣ, ɨɬɧɨɫɹ́ɳɢɯɫɹ ɤ ɪɚ́ɡɧɵɦ ɩɟɪɢɨɞ́ɚɦ ɜɪɟɦɟɧɢ́ ɨɫɭɳɟɫɬɜɥ́ɟɧɢɹ ɩɪɨɟɤ́ɬɚ.  

ɉɟɪɜɵɣ ɜ ɫɢ́ɫɬɟɦɟ ɩɨɤɚ́ɡɚɬɟɥɟɣ ɤɨɦ́ɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ – ɱɢ́ɫɬɵɣ 
ɞɨɯɨɞ́, ɤɨɬɨɪɵɣ ɨɩ́ɪɟɞɟɥɹɟɬɫɹ́ ɤɚɤ ɩɪɟɜɵ́ɲɟɧɢɟ ɢɧɬɟɝ́ɪɚɥɶɧɵɯ ɪɟɡɭɥ́ɶɬɚɬɨɜ ɧɚɞ́ 
ɢɧɬɟɝɪɚɥɶ́ɧɵɦɢ ɡɚɬɪɚ́ɬɚɦɢ.  

ɋ ɭɱɟɬɨɦ ɪɚ́ɡɝɪɚɧɢɱɟɧɢ́ɹ ɨɛɳɟɣ ɫɭɦ́ɦɵ ɡɚɬɪɚɬ, ɫɬɨɢ́ɦɨɫɬɧɨɣ ɨɰ́ɟɧɤɨɣ 
ɪɟɡɭɥ́ɶɬɚɬɚ ɹɜɥɹ́ɟɬɫɹ, ɜɨ-ɩ́ɟɪɜɵɯ, ɩɪɢ́ɪɨɫɬ ɩɪɢɛɵ́ɥɢ, ɞɨɫɬɢɝ́ɚɟɦɵɣ ɩɪɢ 
ɜɧ́ɟɞɪɟɧɢɢ ɬɟɯ́ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩ́ɪɢɹɬɢɣ, ɚ ɬɚ́ɤɠɟ, «ɚɦɨɪɬɢ́ɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢ́ɫɥɟɧɢɹ», ɹɜ́ɥɹɸɳɢɟɫɹ ɧɟ ɫɬɚ́ɬɶɟɣ ɪɚɫɯɨɞ́ɚ, ɚ ɧɚɪɚɜ́ɧɟ ɫ ɩɪɢɛɵ́ɥɶɸ – 
ɜɧɭɬɪɟɧ́ɧɢɦ ɢɫɬɨɱɧ́ɢɤɨɦ ɮɢɧɚɧ́ɫɢɪɨɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧ́ɨɜɧɨɝɨ ɩɨɞ́ɯɨɞɚ ɤ ɪɚɫɱɟɬɭ ɪɟɡɭɥ́ɶɬɚɬɚ ɨɬ ɜɧ́ɟɞɪɟɧɢɹ 
ɦɟɪɨɩ́ɪɢɹɬɢɣ ɩɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɩɪɟɞɥɚɝɚɟɬɫɹ́ ɢɫɩɨɥɶɡɨɜ́ɚɬɶ ɪɚɫɱɥɟɧ́ɟɧɢɟ 
ɩɨɥɧɨɝ́ɨ (ɢɧɬɟɝɪɚ́ɥɶɧɨɝɨ) ɪɟɡɭɥ́ɶɬɚɬɚ ɧɚ ɨɬɞ́ɟɥɶɧɵɟ ɫɨɫɬɚ́ɜɥɹɸɳɢɟ. Ɍɚ́ɤ, ɩɪɢɪɨɫɬ 
ɩɪɢ́ɛɵɥɢ ɩɪɟɞɩ́ɪɢɹɬɢɹ ɧɚɛɥ́ɸɞɚɟɬɫɹ ɤɚ́ɤ ɜɫɥɟɞɫɬɜ́ɢɟ ɭɜɟɥɢɱɟɧ́ɢɹ ɜɵɪɭɱɤɢ́ ɨɬ 
ɪɟɚɥɢɡɚ́ɰɢɢ ɩɪɨɞɭɤ́ɰɢɢ ɨɫɧɨɜɧ́ɨɝɨ ɩɪɨɢɡɜ́ɨɞɫɬɜɚ, ɬɚ́ɤ ɢ ɜɫɥɟɞɫɬɜ́ɢɟ ɷɤɨɧɨɦɢ́ɢ 
ɬɟɤɭɳɢɯ ɡɚ́ɬɪɚɬ ɩɨ ɩɪɨɢ́ɡɜɨɞɫɬɜɭ ɩɪɨɞ́ɭɤɰɢɢ.  

Ɉɰɟɧɤɚ ɩɥɚɧ́ɢɪɭɟɦɵɯ ɡɚ́ɬɪɚɬ ɢ ɪɟɡɭɥ́ɶɬɚɬɨɜ ɨɫɭɳ́ɟɫɬɜɥɹɟɬɫɹ́ ɜ ɩɪɟɞɟɥɚ́ɯ 
ɪɚɫɱɟɬɧɨɝ́ɨ ɩɟɪɢɨɞɚ, ɜɤ́ɥɸɱɚɸɳɟɝɨ ɩɪɨɞ́ɨɥɠɢɬɟɥɶɧɨɫɬɶ́ ɩɪɨɰɟɫɫɚ ɢɧ́ɜɟɫɬɢɰɢɣ 
ɢ ɩɪɨɞ́ɨɥɠɢɬɟɥɶɧɨɫɬɶ́ ɩɟɪɢɨɞɚ ɨɬɞ́ɚɱɢ ɨɬ ɢɧɜ́ɟɫɬɢɰɢɣ. 
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3.1.1 Ɋɚɫɱɟɬ ɤɚɩɢ́ɬɚɥɶɧɵɯ ɜɥ́ɨɠɟɧɢɣ ɞɥɹ ɜɧɟɞɪɟɧ́ɢɹ ɫɢɫɬɟɦɵ́ ȼȼɌɈ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥ́ɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤ́ɬɭ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ ɨɩɪɟɞɟɥ́ɹɸɬɫɹ ɧɚ 
ɨɫɧ́ɨɜɚɧɢɢ ɫɦɟɬɧ́ɨɣ ɫɬɨɢɦɨɫɬɢ́ ɤɨɧɫɬɪɭɤɬɢ́ɜɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚ́ɡɞɟɥɚɦ: ɫɬɨɢ́ɦɨɫɬɶ 
ɪɚɛɨɬ, ɫɬɨɢ́ɦɨɫɬɶ ɦɚɬɟɪɢ́ɚɥɨɜ, ɫɬɨɢ́ɦɨɫɬɶ ɢɫɩɨɥ́ɶɡɨɜɚɧɢɹ ɦɚ́ɲɢɧ. 

ɋɦɟɬɚ ɡɚɬɪɚ́ɬ ɧɚ ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɩɪɢ́ɜɟɞɟɧɚ ɜ ɬɚ́ɛɥɢɰɟ 3.2. 

Ɍɚɛɥɢɰɚ 3.2́ – ɋɦɟɬɚ ɡɚ́ɬɪɚɬ ɧɚ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɸ́  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚ́ɛɨɬ 
ɢ ɡɚɬɪɚ́ɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦ́ɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞ́ɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ́ɢɧɢɰɵ, ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳ́ɚɹ, ɪɭɛ 

Ɋɚɛɨɬɵ 

Ɇɨɧɬɚɠ 
ɬɪɭɛɨɩ́ɪɨɜɨɞɨɜ 

 670 4 000 2 680 000,0 

Ɇɨɧɬɚɠ ȼȼɌɈ  1 26368335 26368335 

Ɇɨɧɬɚɠ ɉɌɈ  1 598000 598000 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɨɩ́ɪɨɛɨɜɚɧɢɟ 

-  314989,88 254 292,85 

Ɇɚɬɟɪɢɚɥɵ 

Ɍɟɩɥɨɨɛɦɟɧɧɢɤ 
ɩɥ́ɚɫɬɢɧɱɚɬɵɣ́ ɗɌ-

121ɫ-2́5-211 
ɳɬ 1 1300000 1300000 

ȼȼɌɈ ɲɬ 1 58596300 58596300 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɲɬ 670 4700 3149000 

Ʉɨɷɮɮɢɰɢɟɧɬ ɭɞ́ɨɪɨɠɚɧɢɹ ɫɦ́ɟɬɧɨɣ ɫɬɨɢ́ɦɨɫɬɢ 3,965 

ɂɬɨɝɨ ɩɨ ɫɦ́ɟɬɟ ɫ ɭɱɟɬɨɦ́ ɫɬɨɢɦɨɫɬɢ́ ɩɪɨɟɤɬɚ 232516592 

 

 

3.1.2Ɋɚɫɱɟɬ ɞɨɯɨɞ́ɨɜ ɨɬ ɪɟɚɥ́ɢɡɚɰɢɢ ɩɪɨɟɤ́ɬɚ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢ́ɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɭɞɟɦ ɭɱɢɬɵ́ɜɚɬɶ ɩɪɢɛɵ́ɥɶ 
ɨɬ ɷɤɨɧ́ɨɦɢɢ ɬɨɩɥɢ́ɜɚ. 
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Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ ɨɬ ɷɤɨɧɨɦ́ɢɢ ɬɨɩɥɢɜɚ́, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

( )ɬ ɩɪ ɬɞɪП В В Т ɐ    , (108) 

ɝɞɟ ɞɪВ  – ɩɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɬɨɩɥɢɜɚ́ ɞɨ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ, ɬ/ɱ; 

ɩɪВ  – ɩɨɥɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚ́ɫɨɜ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ́ ɡɚɬɪɚɬ 
ɜɪɟɦ́ɟɧɢ ɧɚ ɩɥɚ́ɧɨɜɵɣ ɪɟɦɨɧ́ɬ, ɱ/ɝɨɞ; Ц˕ = ͳͳͲͲ – ɰɟɧɚ ɬɨɩɥ́ɢɜɚ, ɪɭɛ/ɬ. ʞ = ሺͳʹͶ,͵ͷͷ − ͳʹʹ,͵ͻ͸ሻ ⋅ ͹͸ͲͲ ⋅ ͳͳͲͲ = ͸͹ͻͷ͸ͻʹ͸,Ͷ ɦɥɧ.ɪɭɛ/ɝɨɞ. 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢ́ɡɚɰɢɨɧɧɵɯ ɨɬɱɢ́ɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

a ɚU К Н  ,  (109) 

ɝɞɟ К  – ɤɚɩɢɬɚɥɶɧɵ́ɟ ɜɥɨɠɟɧɢɹ́, ɦɥɧ.ɪɭɛ.; 

6,7%ɚН   – ɧɨɪɦɚ ɚɦ́ɨɪɬɢɡɚɰɢɢ. ܷ௔ = ʹ͵ʹ,ͷ ⋅ ଺,଻ଵ଴଴ = ͳͷ,ͷͳ ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ ɫ ɭɱɟɬɨɦ ɧɚ́ɥɨɝɚ ɧɚ ɩɪɢ́ɛɵɥɶ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

0,8ɬ aП П U   . (110) ʞ = ͸͹,ͻͷ ⋅ Ͳ,ͺ + ͳͷ,ͷͳ = ͸ͻ,ͺ͹ ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɚɥɟɟ ɩɪɨɜɨɞ́ɢɦ ɪɚɫɱɟɬɵ́ ɩɨɤɚɡɚɬɟɥ́ɟɣ ɷɤɨɧɨɦɢ́ɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ. 

ɑɢɫɬɵɣ ɞɢɫɤ́ɨɧɬɢɪɨɜɚɧɧ́ɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ: 

10

0 (1 )n
n

ПɑДД K
E

 


, (111) 

ɝɞɟ 0,1E   – ɫɬɚɜɤɚ ɞɢɫɤ́ɨɧɬɚ; 

n – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ́. 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚ́ɫɱɟɬɚ ɫɪɨɤ́ɚ ɨɤɭɩɚɟɦɨɫɬɢ́ ɤɚɩɢɬɚɥɶɧ́ɵɯ ɜɥɨɠɟɧɢ́ɣ ɜ 
ɪɟɤɨɧɫɬɪɭɤ́ɰɢɸ ɤɨɬɟɥɶ́ɧɨɝɨ ɚɝɪɟɝ́ɚɬɚ ɉ – 67 ɢ ɬɟɩ́ɥɨɜɨɣ ɫɯɟɦ́ɵ ɜɬɨɪɨɝɨ 
ɷɧ́ɟɪɝɨɛɥɨɤɚ Ȼɟɪɟɡɨɜɫɤɨɣ ȽɊɗɋ ɫɜ́ɟɞɟɧɵ ɜ ɬɚ́ɛɥɢɰɭ 3.3. 

Ɍɚɛɥɢɰɚ 3.3 – ɋɪɨɤ ɨɤ́ɭɩɚɟɦɨɫɬɢ ɤɚ́ɩɢɬɚɥɶɧɵɯ ɜɥ́ɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢ́ɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ 
ɨɬ 

ɢɧɜɟɫɬɢ́ɰɢɨɧɧɨɣ 
ɞɟɹ́ɬɟɥɶɧɨɫɬɢ, 

ɦɥɧ.ɪɭɛ 
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ɉɨ ɪɟɡɭɥɶɬɚ́ɬɭ ɪɚɫɱɟɬɚ́ ɧɚ 7 – ɣ ɝɨɞ ɷɤ́ɫɩɥɭɚɬɚɰɢɢ́ ɜɫɟ ɡɚɬɪɚ́ɬɵ ɩɨ ɩɪɨɟɤ́ɬɭ 

ɨɤɭɩɚɸɬɫɹ́ ɞɨɯɨɞɚɦɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɚ́ɧɧɵɣ ɩɪɨɟɤ́ɬ ɪɟɧɬɚɛɟɥɶɧɵɣ. 
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3.2 ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɢɧ́ɜɟɫɬɢɰɢɨɧɧ́ɨɝɨ ɩɪɨɟɤɬɚ́ ɩɪɢ 
ɜɧɟɞɪɟɧ́ɢɢ ȼɗɄ ɧɢɡɤ́ɨɝɨ ɞɚɜɥɟɧ́ɢɹ 

ɑɢɫɥɨ ɱɚɫɨɜ́ ɮɚɤɬɢɱɟɫɤ́ɨɣ ɪɚɛɨɬɵ ɬɭɪɛɨɚ́ɝɪɟɝɚɬɚ, ɬ.ɟ. ɤɚ́ɥɟɧɞɚɪɧɨɟ ɜɪɟɦ́ɹ 
ɡɚ ɜɵɱɟɬɨɦ́ ɩɪɨɫɬɨɹ ɜ ɤɚ́ɩɢɬɚɥɶɧɨɦ ɢ ɬɟɤ́ɭɳɟɦ ɪɟɦɨɧ́ɬɟ, ɱɚɫ/ɝɨɞ́: 

P ɊȿɆT =8760-T , (62) 

ɝɞɟ ɊȿɆT  – ɜɪɟɦɹ ɩɪɨɫɬɨɹ́ ɜ ɪɟɦɨɧɬɟ, ɱ; 

PT =8760-1160=7600  

ȼɵɪɚɛɨɬɤɚ ɷɥ́ɟɤɬɪɨɷɧɟɪɝ́ɢɢ ɧɚ Ʉɗɋ, Ɇȼ́ɬ ɱ: 

ɭɫɬ ɭɫɬW=N T
, (63) 

ɝɞɟ ɭɫɬN  – ɭɫɬɚɧɨɜɥɟɧ́ɧɚɹ ɦɨɳɧɨɫɬɶ́ ɫɬɚɧɰɢɢ, Ɇȼ́ɬ; 

ɭɫɬT  – ɱɢɫɥɨ ɱɚɫɨɜ́ ɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ ɭɫɬɚɧ́ɨɜɥɟɧɧɨɣ ɦɨɳ́ɧɨɫɬɢ, ɱ. Ɂɚ́ɞɚёɬɫɹ 

ɪɟɠ́ɢɦɚɦɢ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ; 

800 7200 5760000  W  

ɋɪɟɞɧɹɹ ɧɚɝ́ɪɭɡɤɚ ɷɥɟɤ́ɬɪɨɫɬɚɧɰɢɢ́, Ɇȼɬ: ܲ = ௐ்ು,(64) 

ɝɞɟ PT  – ɱɢɫɥɨ ɱɚɫɨɜ́ ɮɚɤɬɢɱɟɫɤ́ɨɣ ɪɚɛɨɬɵ, ɱ; ܲ = ହ଻଺଴଴଴଴଻଺଴଴ = ͹ͷ͹,ͻ (65) 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɧɚ́ɝɪɭɡɤɚ ɷɧɟɪɝ́ɨɛɥɨɤɚ, Ɇȼ́ɬ: 

ʐܲʚ = ௉𝑛ʐʚ, (66) 

ɝɞɟ ȻɅn  – ɱɢɫɥɨ ɛɥɨɤ́ɨɜ; 

ȻɅ
757,9

757,9
1

P  
 (67) 
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚ́ɫɱёɬɨɜ ɞɜɭɯ ɜɚɪɢɚɧɬɨɜ́ ɫɜɨɞɢɦ ɜ ɬɚ́ɛɥɢɰɭ 3.4. 

Ɍɚɛɥɢɰɚ 3.4 – Ɉɫɧɨɜɧɵɟ ɬɟɯ́ɧɢɤɨ-ɷɤɨɧɨɦ́ɢɱɟɫɤɢɟ ɩɨɤ́ɚɡɚɬɟɥɢ ɫɬɚ́ɧɰɢɢ 

 

 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤ́ɚɡɚɬɟɥɹ 

Ɂɧɚɱɟɧɢɟ ɩɨɤ́ɚɡɚɬɟɥɹ 

Ⱦɨ 

ɦɨɞɟɪɧɢɡɚɰɢɢ 

ɉɨɫɥɟ 

Ɇɨɞɟɪɧɢɡɚɰɢɢ 

ɋ ȼɗɄ ɇȾ 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ,  ɤȼɬ 800000 800000 

ɋɨɫɬɚɜ ɨɫɧɨɜ́ɧɨɝɨ ɨɛɨɪɭɞ́ɨɜɚɧɢɹ Ʉ-800 Ʉ-800 

ɑɢɫɥɨ ɱɚɫɨɜ́ ɢɫɩɨɥɶɡɨɜ́ɚɧɢɹ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ,  ɱɚɫ 
7600 7600 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɧɚ 
ȽɊɗɋ,  ɤȼɬ ɱ 

5760000000 5760000000 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɬɟɩɥ́ɚ ɧɚ ȽɊɗɋ,  
Ƚɤɚɥ 

1015488 1015488 

Ƚɨɞɨɜɨɣ ɨɬɩ́ɭɫɤ ɷɧɟɪɝɢ́ɢ ɫ ɲɢɧ 

ɫɬɚɧɰɢɢ,  ɤȼɬ ɱ 
5500800000 5500800000 

Ƚɨɞɨɜɚɹ ɜɵɪɚ́ɛɨɬɤɚ ɷɥɟɤ́ɬɪɨɷɧɟɪɝɢɢ́ ɧɚ 
ȽɊɗɋ,  ɤȼɬ ɱ 

5760000000 5760000000 

ɉɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɬɨɩɥɢɜɚ́, ɤɝ/ɫɟɤ 124,355 123,493 

ɗɤɨɧɨɦɢɹ ɬɨɩ́ɥɢɜɚ ɜ ɝɨɞ,   ɤɝ - 27184032 

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɤɝ/ɫɟɤ 

111,666 110,907 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚ́ɛɥɢɰɵ 3.4 

 

ȼɵɝɨɞɚ ɨɬ ɭɦ́ɟɧɶɲɟɧɢɹ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɜ ɩɪɨɰ́ɟɫɫɟ ɷɤɫɩɥ́ɭɚɬɚɰɢɢ, 
ɦɥɧ.ɪɭɛ: 

6
1 2Pr ( - ) 10ɬВ В Т ɐ      , (68) 

ɝɞɟ 1B  – ɭɜɟɥɢɱɟɧɢɟ ɩɨɥ́ɧɨɝɨ ɪɚɫɯɨɞ́ɚ ɬɨɩɥɢɜɚ ɞɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

2B  – ɭɜɟɥɢɱɟɧ́ɢɟ ɩɨɥɧɨɝɨ ɪɚ́ɫɯɨɞɚ ɬɨɩɥ́ɢɜɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚ́ɫɨɜ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ́ ɡɚɬɪɚɬ 
ɜɪɟɦ́ɟɧɢ ɧɚ ɩɥɚ́ɧɨɜɵɣ ɪɟɦɨɧ́ɬ, ɱ/ɝɨɞ; Ц˕ = ͳͳͲͲ– ɰɟɧɚ ɬɨɩɥ́ɢɜɚ, ɪɭɛ/ɬ. Pr = ሺͳʹͶ,͵ͷͷ − ͳʹ͵,Ͷͻ͵ሻ ⋅ ͹͸ͲͲ ⋅ ͳͳͲͲ = ͹ʹͲ͸͵ʹͲ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ́, ɜ ɩɪɨɰɟɫɫɟ ɷɤ́ɫɩɥɭɚɬɚɰɢɢ́ ɤɨɬɟɥɶɧɨɝ́ɨ ɚɝɪɟɝɚɬɚ́ ɩɨɫɥɟ 
ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫ ɭɱɟɬɨɦ ɫɧ́ɢɠɟɧɢɹ ɤɨɷɮɮɢ́ɰɢɟɧɬɚ ɬɟɩ́ɥɨɜɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ 
ɩɨɥ́ɭɱɚɟɦ ɜɵɝɨɞɭ ɧɚ ɷɤ́ɨɧɨɦɢɢ ɬɨɩ́ɥɢɜɚ 67,95 ɦɥɧ. ɪɭɛ/ɝɨɞ 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɨɰ́ɟɧɤɚ ɦɟɪɨɩ́ɪɢɹɬɢɣ ɩɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɫɭɳɟɫɬɜɭɸ́ɳɢɯ 
Ɍɗɋ ɩɪɟɞ́ɩɨɥɚɝɚɟɬ ɪɚ́ɫɱɟɬ ɤɨɦɦɟɪɱɟɫɤ́ɨɣ ɷɮɮɟɤɬɢ́ɜɧɨɫɬɢ ɢɧɜ́ɟɫɬɢɰɢɣ, 
ɧɚ́ɩɪɚɜɥɹɟɦɵɯ́ ɧɚ ɞɚɧɧɵɟ ɰɟɥ́ɢ, ɤɨɬɨɪɚɹ́ ɨɩɪɟɞɟɥɹɟɬɫɹ́ ɧɚ ɨɫɧɨɜɟ ɚɧ́ɚɥɢɡɚ 
ɯɨɡɪɚ́ɫɱɟɬɧɵɯ ɩɨɤ́ɚɡɚɬɟɥɟɣ ɩɪɟɞ́ɩɪɢɹɬɢɣ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɤɨɦ́ɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɪɚ́ɫɫɱɢɬɵɜɚɸɬɫɹ́ ɩɨɤɚɡɚɬɟɥ́ɢ, 
ɭɫɬɚɧɚɜ́ɥɢɜɚɸɳɢɟ ɫɨɨɬɧ́ɨɲɟɧɢɹ ɮɢɧ́ɚɧɫɨɜɵɯ ɡɚ́ɬɪɚɬ ɢ ɪɟɡɭɥ́ɶɬɚɬɨɜ, 

Ɋɚɫɯɨɞ ɬɨɩɥ́ɢɜɚ ɧɚ ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥɚ,  
ɤɝ/ɫɟɤ 

12,689 12,586 

ɍɞɟɥɶɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ,  ɤɝ/ɤȼɬ·ɱ 

0,546 0,542 

ɍɞɟɥɶɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɧɚ 
ɜɵɪɚ́ɛɨɬɤɭ ɬɟɩɥ́ɚ, ɤɝ/ȽȾɠ 

90,63 89,903 

ɗɤɨɧɨɦɢɹ ɞɟɧ́ɟɠɧɵɯ ɫɪɟɞ́ɫɬɜ ɜ ɝɨɞ,  
Ɋɭɛ./ɝɨɞ 

29902435,2 
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ɨɛɭɫɥɨɜɥɟɧɧɵɯ ɪɟɚ́ɥɢɡɚɰɢɟɣ ɢɧ́ɜɟɫɬɢɰɢɣ ɢɧ́ɜɟɫɬɢɰɢɨɧɧ́ɨɝɨ ɩɪɨɟɤɬɚ́: ɱɢɫɬɵɣ 
ɞɨɯ́ɨɞ, ɫɪɨɤ ɨɤ́ɭɩɚɟɦɨɫɬɢ, ɪɟɧ́ɬɚɛɟɥɶɧɨɫɬɶ́, ɜɧɭɬɪɟɧɧ́ɹɹ ɧɨɪɦɚ ɞɨɯ́ɨɞɧɨɫɬɢ.  

ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ ɨɩ́ɪɟɞɟɥɹɸɬɫɹ́ ɦɟɬɨɞɨɦ ɞɢ́ɫɤɨɧɬɢɪɨɜɚ́ɧɢɹ, 
ɤɨɬɨɪɵ́ɣ ɩɨɡɜɨɥɹɟɬ ɭɱɟɫɬɶ́ ɧɟɪɚɜɧɨɰɟɧ́ɧɨɫɬɶ ɨɞɢɧ́ɚɤɨɜɵɯ ɫɭɦ́ɦ ɩɨɫɬɭɩɥɟɧ́ɢɣ ɢ 
ɩɥɚɬɟɠ́ɟɣ, ɨɬɧɨɫɹ́ɳɢɯɫɹ ɤ ɪɚ́ɡɧɵɦ ɩɟɪɢɨɞ́ɚɦ ɜɪɟɦɟɧɢ́ ɨɫɭɳɟɫɬɜɥ́ɟɧɢɹ ɩɪɨɟɤ́ɬɚ.  

ɉɟɪɜɵɣ ɜ ɫɢ́ɫɬɟɦɟ ɩɨɤɚ́ɡɚɬɟɥɟɣ ɤɨɦ́ɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ – ɱɢ́ɫɬɵɣ 
ɞɨɯɨɞ́, ɤɨɬɨɪɵɣ ɨɩ́ɪɟɞɟɥɹɟɬɫɹ́ ɤɚɤ ɩɪɟɜɵ́ɲɟɧɢɟ ɢɧɬɟɝ́ɪɚɥɶɧɵɯ ɪɟɡɭɥ́ɶɬɚɬɨɜ ɧɚɞ́ 
ɢɧɬɟɝɪɚɥɶ́ɧɵɦɢ ɡɚɬɪɚ́ɬɚɦɢ.  

ɋ ɭɱɟɬɨɦ ɪɚ́ɡɝɪɚɧɢɱɟɧɢ́ɹ ɨɛɳɟɣ ɫɭɦ́ɦɵ ɡɚɬɪɚɬ, ɫɬɨɢ́ɦɨɫɬɧɨɣ ɨɰ́ɟɧɤɨɣ 
ɪɟɡɭɥ́ɶɬɚɬɚ ɹɜɥɹ́ɟɬɫɹ, ɜɨ-ɩ́ɟɪɜɵɯ, ɩɪɢ́ɪɨɫɬ ɩɪɢɛɵ́ɥɢ, ɞɨɫɬɢɝ́ɚɟɦɵɣ ɩɪɢ 
ɜɧ́ɟɞɪɟɧɢɢ ɬɟɯ́ ɢɥɢ ɢɧɵɯ ɦɟɪɨɩ́ɪɢɹɬɢɣ, ɚ ɬɚ́ɤɠɟ, «ɚɦɨɪɬɢ́ɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢ́ɫɥɟɧɢɹ», ɹɜ́ɥɹɸɳɢɟɫɹ ɧɟ ɫɬɚ́ɬɶɟɣ ɪɚɫɯɨɞ́ɚ, ɚ ɧɚɪɚɜ́ɧɟ ɫ ɩɪɢɛɵ́ɥɶɸ – 
ɜɧɭɬɪɟɧ́ɧɢɦ ɢɫɬɨɱɧ́ɢɤɨɦ ɮɢɧɚɧ́ɫɢɪɨɜɚɧɢɹ.  

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧ́ɨɜɧɨɝɨ ɩɨɞ́ɯɨɞɚ ɤ ɪɚɫɱɟɬɭ ɪɟɡɭɥ́ɶɬɚɬɚ ɨɬ ɜɧ́ɟɞɪɟɧɢɹ 
ɦɟɪɨɩ́ɪɢɹɬɢɣ ɩɨ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́ ɩɪɟɞɥɚɝɚɟɬɫɹ́ ɢɫɩɨɥɶɡɨɜ́ɚɬɶ ɪɚɫɱɥɟɧ́ɟɧɢɟ 
ɩɨɥɧɨɝ́ɨ (ɢɧɬɟɝɪɚ́ɥɶɧɨɝɨ) ɪɟɡɭɥ́ɶɬɚɬɚ ɧɚ ɨɬɞ́ɟɥɶɧɵɟ ɫɨɫɬɚ́ɜɥɹɸɳɢɟ. Ɍɚ́ɤ, ɩɪɢɪɨɫɬ 
ɩɪɢ́ɛɵɥɢ ɩɪɟɞɩ́ɪɢɹɬɢɹ ɧɚɛɥ́ɸɞɚɟɬɫɹ ɤɚ́ɤ ɜɫɥɟɞɫɬɜ́ɢɟ ɭɜɟɥɢɱɟɧ́ɢɹ ɜɵɪɭɱɤɢ́ ɨɬ 
ɪɟɚɥɢɡɚ́ɰɢɢ ɩɪɨɞɭɤ́ɰɢɢ ɨɫɧɨɜɧ́ɨɝɨ ɩɪɨɢɡɜ́ɨɞɫɬɜɚ, ɬɚ́ɤ ɢ ɜɫɥɟɞɫɬɜ́ɢɟ ɷɤɨɧɨɦɢ́ɢ 
ɬɟɤɭɳɢɯ ɡɚ́ɬɪɚɬ ɩɨ ɩɪɨɢ́ɡɜɨɞɫɬɜɭ ɩɪɨɞ́ɭɤɰɢɢ.  

Ɉɰɟɧɤɚ ɩɥɚɧ́ɢɪɭɟɦɵɯ ɡɚ́ɬɪɚɬ ɢ ɪɟɡɭɥ́ɶɬɚɬɨɜ ɨɫɭɳ́ɟɫɬɜɥɹɟɬɫɹ́ ɜ ɩɪɟɞɟɥɚ́ɯ 
ɪɚɫɱɟɬɧɨɝ́ɨ ɩɟɪɢɨɞɚ, ɜɤ́ɥɸɱɚɸɳɟɝɨ ɩɪɨɞ́ɨɥɠɢɬɟɥɶɧɨɫɬɶ́ ɩɪɨɰɟɫɫɚ ɢɧ́ɜɟɫɬɢɰɢɣ 
ɢ ɩɪɨɞ́ɨɥɠɢɬɟɥɶɧɨɫɬɶ́ ɩɟɪɢɨɞɚ ɨɬɞ́ɚɱɢ ɨɬ ɢɧɜ́ɟɫɬɢɰɢɣ. 
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3.2.1 Ɋɚɫɱɟɬ ɤɚɩɢ́ɬɚɥɶɧɵɯ ɜɥ́ɨɠɟɧɢɣ ɞɥɹ ɜɧɟɞɪɟɧ́ɢɹ ȼɗɄ ɇȾ 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥ́ɨɠɟɧɢɹ ɩɨ ɩɪɨɟɤ́ɬɭ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ ɨɩɪɟɞɟɥ́ɹɸɬɫɹ ɧɚ 
ɨɫɧ́ɨɜɚɧɢɢ ɫɦɟɬɧ́ɨɣ ɫɬɨɢɦɨɫɬɢ́ ɤɨɧɫɬɪɭɤɬɢ́ɜɧɵɯ ɪɚɛɨɬ ɩɨ ɪɚ́ɡɞɟɥɚɦ: ɫɬɨɢ́ɦɨɫɬɶ 
ɪɚɛɨɬ, ɫɬɨɢ́ɦɨɫɬɶ ɦɚɬɟɪɢ́ɚɥɨɜ, ɫɬɨɢ́ɦɨɫɬɶ ɢɫɩɨɥ́ɶɡɨɜɚɧɢɹ ɦɚ́ɲɢɧ. 

ɋɦɟɬɚ ɡɚɬɪɚ́ɬ ɧɚ ɪɟɤɨɧ́ɫɬɪɭɤɰɢɸ ɩɪɢ́ɜɟɞɟɧɚ ɜ ɬɚɛɥ́ɢɰɟ 3.4. 

Ɍɚɛɥɢɰɚ 3.4 – ɋɦɟɬɚ ɡɚ́ɬɪɚɬ ɧɚ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɸ́  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚ́ɛɨɬ 
ɢ ɡɚɬɪɚ́ɬ 

ȿɞɢɧɢɰɚ 
ɢɡɦ́ɟɪɟɧɢɹ 

Ʉɨɥ – ɜɨ 
ɟɞ́ɢɧɢɰ 

ɋɬɨɢɦɨɫɬɶ 
ɟɞ́ɢɧɢɰɵ, ɪɭɛ 

ɋɬɨɢɦɨɫɬɶ 
ɨɛɳ́ɚɹ, ɪɭɛ 

Ɋɚɛɨɬɵ 

Ɇɨɧɬɚɠ 
ɬɪɭɛɨɩ́ɪɨɜɨɞɨɜ 

 600 4 000 2400000 

Ɇɨɧɬɚɠ 
ɬɟɩɥɨɨɛɦɟɧɧɢɤɨɜ 

 1 21900375 21900375 

Ƚɢɞɪɚɜɥɢɱɟɫɤɨɟ 
ɨɩ́ɪɨɛɨɜɚɧɢɟ 

-  330000 330000 

Ɇɚɬɟɪɢɚɥɵ 

ȼɗɄ ɇȾ ɲɬ 1 48667500 48667500 

Ɍɪɭɛɨɩɪɨɜɨɞɵ ɲɬ 600 4700 2820000 

ɂɬɨɝɨ ɩɨ ɫɦ́ɟɬɟ ɫ ɭɱɟɬɨɦ́ ɫɬɨɢɦɨɫɬɢ́ ɩɪɨɟɤɬɚ 76117875 

 

 

3.2.2 Ɋɚɫɱɟɬ ɞɨɯɨɞ́ɨɜ ɨɬ ɪɟɚɥ́ɢɡɚɰɢɢ ɩɪɨɟɤ́ɬɚ 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɢ́ɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ ɛɭɞɟɦ ɭɱɢɬɵ́ɜɚɬɶ ɩɪɢɛɵ́ɥɶ 
ɨɬ ɷɤɨɧ́ɨɦɢɢ ɬɨɩɥɢ́ɜɚ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ ɨɬ ɷɤɨɧɨɦ́ɢɢ ɬɨɩɥɢɜɚ́, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

( )ɬ ɩɪ ɬɞɪП В В Т ɐ    , (112) 

ɝɞɟ ɞɪВ  – ɩɨɥɧɵɣ ɪɚɫɯ́ɨɞ ɬɨɩɥɢɜɚ́ ɞɨ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ, ɬ/ɱ; 
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ɩɪВ  – ɩɨɥɧɵɣ ɪɚ́ɫɯɨɞ ɬɨɩɥɢ́ɜɚ ɩɨɫɥɟ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɢ́, ɬ/ɱ; 

7600T   – ɱɢɫɥɨ ɱɚ́ɫɨɜ ɪɚɛɨɬɵ́ ɨɛɨɪɭɞɨɜɚ́ɧɢɹ ɜ ɝɨɞ ɫ ɭɱɟɬɨɦ́ ɡɚɬɪɚɬ 
ɜɪɟɦ́ɟɧɢ ɧɚ ɩɥɚ́ɧɨɜɵɣ ɪɟɦɨɧ́ɬ, ɱ/ɝɨɞ; Ц˕ = ͳͳͲͲ – ɰɟɧɚ ɬɨɩɥ́ɢɜɚ, ɪɭɛ/ɬ. ʞ = ሺͳʹͶ,͵ͷͷ − ͳʹ͵,Ͷͻ͵ሻ ⋅ ͹͸ͲͲ ⋅ ͳͳͲͲ = ͹ʹͲ͸͵ʹͲ ɪɭɛ/ɝɨɞ. 

Ɋɚɡɦɟɪ ɚɦɨɪɬɢ́ɡɚɰɢɨɧɧɵɯ ɨɬɱɢ́ɫɥɟɧɢɣ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

a ɚU К Н  ,  (113) 

ɝɞɟ К  – ɤɚɩɢɬɚɥɶɧɵ́ɟ ɜɥɨɠɟɧɢɹ́, ɦɥɧ.ɪɭɛ.; 

6,7%ɚН   – ɧɨɪɦɚ ɚɦ́ɨɪɬɢɡɚɰɢɢ. ܷ௔ = ͹͸,ͳͳ ⋅ ଺,଻ଵ଴଴ = ͷ,Ͳͺ ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ ɫ ɭɱɟɬɨɦ ɧɚ́ɥɨɝɚ ɧɚ ɩɪɢ́ɛɵɥɶ, ɦɥɧ.ɪɭɛ./ɝɨɞ: 

0,8ɬ aП П U   . (114) ʞ = ͹ʹ,Ͳ͸ ⋅ Ͳ,ͺ + ͷ,Ͳͺ = ͸ʹ,͹ʹ͹ ɦɥɧ.ɪɭɛ./ɝɨɞ. 

Ⱦɚɥɟɟ ɩɪɨɜɨɞ́ɢɦ ɪɚɫɱɟɬɵ́ ɩɨɤɚɡɚɬɟɥ́ɟɣ ɷɤɨɧɨɦɢ́ɱɟɫɤɨɣ ɷɮɮɟɤ́ɬɢɜɧɨɫɬɢ. 

ɑɢɫɬɵɣ ɞɢɫɤ́ɨɧɬɢɪɨɜɚɧɧ́ɵɣ ɞɨɯɨɞ, ɦɥɧ.ɪɭɛ: 

10

0 (1 )n
n

ПɑДД K
E

 


, (115) 

ɝɞɟ 0,1E   – ɫɬɚɜɤɚ ɞɢɫɤ́ɨɧɬɚ; 

n – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɝɨɞɚ́. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚ́ɫɱɟɬɚ ɫɪɨɤ́ɚ ɨɤɭɩɚɟɦɨɫɬɢ́ ɤɚɩɢɬɚɥɶɧ́ɵɯ ɜɥɨɠɟɧɢ́ɣ ɜ 
ɪɟɤɨɧɫɬɪɭɤ́ɰɢɸ ɤɨɬɟɥɶ́ɧɨɝɨ ɚɝɪɟɝ́ɚɬɚ ɉ – 67 ɢ ɬɟɩ́ɥɨɜɨɣ ɫɯɟɦ́ɵ ɜɬɨɪɨɝɨ 
ɷɧ́ɟɪɝɨɛɥɨɤɚ Ȼɟɪɟɡɨɜ́ɫɤɨɣ ȽɊɗɋ ɫɜ́ɟɞɟɧɵ ɜ ɬɚ́ɛɥɢɰɭ 5.3. 
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Ɍɚɛɥɢɰɚ 3.5 – ɋɪɨɤ ɨɤɭɩ́ɚɟɦɨɫɬɢ ɤɚ́ɩɢɬɚɥɶɧɵɯ ɜɥ́ɨɠɟɧɢɣ 

ɉɨɤɚɡɚɬɟɥɢ 
Ɋɚɫɱɟɬɧɵɣ ɩɟɪɢ́ɨɞ (ɝɨɞ) 

0 1 2 3 4 5 6 7 8 

Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ́ 
ɨɬ 

ɢɧɜɟɫɬɢ́ɰɢɨɧɧɨɣ 
ɞɟɹ́ɬɟɥɶɧɨɫɬɢ, 

ɦɥɧ.ɪɭɛ 
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Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫ 
ɭɱɟɬɨɦ́ ɧɚɥɨɝɚ 

ɦɥ́ɧ/ɪ 
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ɑɢɫɬɵɣ ɞɟɧɟɠ́ɧɵɣ 
ɩɨɬɨɤ, ɦɥɧ.ɪɭɛ.  
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ɣ ɞɟɧ́ɟɠɧɵɣ ɩɨɬɨɤ́, 

ɦɥɧ.ɪɭɛ. 
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Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɧɵ
ɣ ɞɟɧ́ɟɠɧɵɣ ɩɨɬɨɤ́ 

ɧɚɪɚɫɬɚɸɳ́ɢɦ 
ɢɬɨɝɨɦ, ɦɥɧ.ɪɭɛ. -7
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ɉɨ ɪɟɡɭɥɶɬɚ́ɬɭ ɪɚɫɱɟɬɚ́ ɧɚ 5 – ɣ ɝɨɞ ɷɤ́ɫɩɥɭɚɬɚɰɢɢ́ ɜɫɟ ɡɚɬɪɚ́ɬɵ ɩɨ ɩɪɨɟɤ́ɬɭ 

ɨɤɭɩɚɸɬɫɹ́ ɞɨɯɨɞɚɦɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɚ́ɧɧɵɣ ɩɪɨɟɤ́ɬ ɪɟɧɬɚɛɟɥɶɧɵɣ. 
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4 Ɉɯɪɚɧɚ ɨɤɪɭɠ́ɚɸɳɟɣ ɫɪɟɞ́ɵ 

Ɍɟɩɥɨɜɵɟ ɷɥ́ɟɤɬɪɢɱɟɫɤɢ́ɟ ɫɬɚɧɰɢɢ ɧɚ́ɪɚɜɧɟ ɫ ɞɪɭɝ́ɢɦɢ ɬɹɠɟɥɵ́ɦɢ ɢ 
ɝɪɹɡɧɵɦɢ ɩɪɨɢ́ɡɜɨɞɫɬɜɚɦɢ́ ɹɜɥɹɸɬɫɹ ɢɫɬɨɱɧ́ɢɤɚɦɢ ɡɚɝɪɹ́ɡɧɟɧɢɹ ɨɤɪɭɠ́ɚɸɳɟɣ 
ɧɚɫ ɫɪɟɞɵ. ɉɪɢ́ɪɨɞɧɨɟ ɬɨɩ́ɥɢɜɨ ɜ ɨɪɝ́ɚɧɢɱɟɫɤɨɣ ɱɚ́ɫɬɢ ɫɨɞɟɪɠ́ɢɬ ɜɟɳɟɫɬɜ́ɚ, 
ɬɚɤɢɟ ɤɚɤ ɚɡɨɬ, ɫɟɪɚ́, ɤɨɬɨɪɵɟ ɩɪɢ́ ɨɤɢɫɥɟɧɢɢ́ ɩɪɟɨɛɪɚɡɭɸ́ɬɫɹ ɜ ɨɩɚɫɧ́ɵɟ, ɞɥɹ 
ɱɟɥɨɜɟɤɚ ɢ ɪɚ́ɡɪɭɲɢɬɟɥɶɧ́ɵɦɢ ɞɥɹ ɚɡɨɬɧ́ɨɝɨ ɫɥɨɹ Ɂɟɦ́ɥɢ, ɝɚɡɵ. Ʉɪɨɦ́ɟ ɨɩɚɫɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɜ ɞɵ́ɦɨɜɵɯ ɝɚɡɚ́ɯ ɬɚɤ ɠɟ ɩɪɢ́ɫɭɬɫɬɜɭɟɬ ɡɨɥ́ɚ, ɧɟ ɭɥɨɜ́ɥɟɧɧɚɹ ɜ 
ɡɨɥɨɭɥɨɜɢɬɟɥɹɯ, ɢ ɹɜ́ɥɹɸɳɚɹɫɹ ɪɚ́ɞɢɚɰɢɨɧɧɵɦ́ ɡɚɝɪɹɡɧɢɬɟɥ́ɟɦ. ɉɨ ɷɬɨɣ́ 
ɩɪɢɱɢɧɟ ɧɚ ɬɟɩ́ɥɨɜɵɟ ɫɬɚɧ́ɰɢɢ ɧɚɥɚɝɚ́ɸɬɫɹ ɤɪɭɩɧ́ɵɟ ɲɬɪɚɮɵ ɡɚ́ ɩɪɟɜɵɲɟɧɢ́ɟ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥ́ɹ ɤɚɠɞɨɣ ɬɟɪɪɢ́ɬɨɪɢɢ ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩ́ɭɫɬɢɦɵɯ ɜɵ́ɛɪɨɫɨɜ. 

 

4.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵ́ɛɪɨɫɨɜ ɜɪɟɞ́ɧɵɯ ɜɟɳɟɫɬɜ́ ɜ ɚɬɦɨɫɮɟɪɭ 

Ɋɚɫɱɟɬ ɫɨɞɟɪɠ́ɚɧɢɹ ɨɤɫɢɞ́ɨɜ ɫɟɪɵ ɜ ɞɵ́ɦɨɜɵɯ ɝɚɡɚ́ɯ: 

Ɇɚɫɫɚ ɞɢɨɤɫɢ́ɞɚ ɫɟɪɵ, ɝ/ɫ: 𝑀ௌைଶ = ʹ ∙ ௌ˓ଵ଴଴ ∙ ˓ܤ ∙ ሺͳ − 𝜂ௌைଶூ ሻ ∙ ሺͳ − 𝜂ௌைଶூூ ሻ            (116) 

ɝɞɟ    𝑆˓ - ɫɨɞɟɪɠɚɧ́ɢɟ ɫɟɪɵ ɜ ɢɫɯ́ɨɞɧɨɦ ɬɨɩɥ́ɢɜɟ, %; ܤ˓ - ɪɚɫɯɨɞ ɬɨɩ́ɥɢɜɚ ɧɚ ɤɨɬɟɥ́, ɤɝ/ɫ; 𝜂ௌைଶூ = Ͳ - ɭɞɟɪɠɚɧɢ́ɟ ɫɟɪɵ ɥɟɬɭɱɟɣ́ ɡɨɥɨɣ ɜ ɝɚ́ɡɨɯɨɞɚɯ; 𝜂ௌைଶூூ = Ͳ,ʹ - ɞɨɥɹ ɨɤɫɢ́ɞɨɜ ɫɟɪɵ, ɭɥ́ɚɜɥɢɜɚɟɦɵɯ ɜ ɡɨɥ́ɨɭɥɨɜɢɬɟɥɟ; 
 𝑀ௌைଶ = ʹ ∙ ͳͲଷ ∙ ଴,ଶଵ଴଴ ∙ ͳʹ͵,Ͷͻ͵ ∙ ሺͳ − Ͳሻ ∙ ሺͳ − Ͳ,ʹሻ = ͵ͻͷ,ͳ͹ͺ  

Ɋ ɚɫɱɟɬ ɫɨɞɟɪɠɚɧɢɹ́ ɬɜɟɪɞɵɯ ɱɚ́ɫɬɢɰ ɜ ɞɵɦ́ɨɜɵɯ ɝɚɡɚɯ́: 

ȼɵɛɪɨɫ ɡɨɥɵ́ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɟɞ́ɢɧɢɰɭ ɜɪɟɦ́ɟɧɢ ɫ ɭɱɟɬɨɦ́ ɭɥɚɜɥɢɜɚɧ́ɢɹ ɟɟ 
ɜ ɡɨɥ́ɨɭɥɨɜɢɬɟɥɟ, ɝ/ɫ: 

𝑀ˊˑˎ = ͳͲଷ ∙ ː˖ߙ ஺˓+𝑞ర∙ ೂː˓యమళଵ଴଴ ∙ ˓ܤ ∙ (ͳ − 𝜂ˊ˖)        (117) 

ɝɞɟ     𝜂ˊ˖ = Ͳ,ͻͻ - ɫɬɟɩɟɧɶ ɭɥ́ɚɜɥɢɜɚɧɢɹ ɱɚ́ɫɬɢɰ; ߙ˖ː = Ͳ,ͻͷ - ɞɨɥɹ ɭɧɨɫɚ́ ɡɨɥɵ ɫ ɞɵ́ɦɨɜɵɦɢ ɝɚɡɚ́ɦɢ; ݍସ - ɩɨɬɟɪɢ ɫ ɦɟɯ́ɚɧɢɱɟɫɤɢɦ ɧɟɞ́ɨɠɨɝɨɦ; 
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𝑀ˊˑˎ = ͳͲଷ ∙ Ͳ,ͻͷ ସ,ଷ+଴,ହ∙భఱ,లలయమ,ళଵ଴଴ ∙ ͳʹ͵,Ͷͻ͵ ∙ ሺͳ − Ͳ,ͻͻሻ = ͷ,͵   

Ɋɚɫɱɟɬ ɫɨɞɟɪɠ́ɚɧɢɹ ɨɤɢɫɥ́ɨɜ ɚɡɨɬɚ ɜ ɞɵ́ɦɨɜɵɯ ɝɚɡɚ́ɯ: 𝑀ேை𝑥 = Ͳ,͵Ͷ ∙ ͳͲ−଻ ∙ 𝐾 ∙ ˓ܤ ∙ ܳː˓ ∙ ቀͳ − 𝑞రଵ଴଴ቁ ∙ ଵߚ ∙ ሺͳ − 𝜉ଵ ∙ ሻݎ ∙ ଶߚ ∙ ଷߚ ∙ 𝜉ଶ  

ɝɞɟ 𝐾 = ͳͲ,͹ʹͷ - ɤɨɷɮɮɢɰɢɟɧ́ɬ, ɯɚɪɚɤɬɟɪɢ́ɡɭɸɳɢɣ ɜɵɯ́ɨɞ ɨɤɫɢɞɨɜ́ ɧɚ 1 ɬɨɧɧ́ɭ 
ɫɨɠɠɟɧɧɨɝɨ ɭɫɥɨɜ́ɧɨɝɨ ɬɨɩɥɢ́ɜɚ, ɤɝ/ɫ ; ߚଵ = Ͳ,ͳ͹ͺ + Ͳ,Ͷͷ ∙ ͳ,ͻ = ͳ,Ͳ͵͵  ߚଵ = Ͳ,ͳ͹ͺ + Ͳ,Ͷͷ ∙ ͳ,ͻ = ͳ,Ͳ͵͵  ߚଶ = Ͳ,ͺͷ - ɤɨɷɮɮɢɰɢ́ɟɧɬ, ɭɱɢɬɵ́ɜɚɸɳɢɣ ɤɨɧ́ɫɬɪɭɤɰɢɸ ɝɨɪɟɥ́ɨɤ; ߚଷ = ͳ - ɤɨɷɮɮɢɰɢ́ɟɧɬ, ɭɱɢɬɵ́ɜɚɸɳɢɣ ɬɟɦ́ɩɟɪɚɬɭɪɧɵɣ́ ɭɪɨɜɟɧɶ ɜ ɤɚ́ɦɟɪɟ 
ɝɨɪɟɧ́ɢɹ; 𝜉ଵ = Ͳ,͹ͷ - ɤɨɷɮɮɢɰɢ́ɟɧɬ, ɭɱɢɬɵ́ɜɚɸɳɢɣ ɫɩɨɫɨɛ ɜɜ́ɨɞɚ ɝɚɡɨɜ ɜ ɬɨɩ́ɤɭ; 𝑀ேை𝑥 = Ͳ,͵Ͷ ∙ ͳͲ−଻ ∙ ͳͲ,͹ʹͷ ∙ ͳʹ͵,Ͷͻ͵ ∙ ͳͷ,͸͸ ∙ ቀͳ − ଴,ହଵ଴଴ቁ ∙ ͳ,Ͳ͵͵ ∙ሺͳ − Ͳ,Ͳͳ ∙ ʹͲሻ ∙ Ͳ,ͺͷ ∙ ͳ ∙ Ͳ,͹ͷ = ͵ͷͻ,͸͸ͳ  

ɋɭɦɦɚɪɧɵɟ ɦɚ́ɫɫɨɜɵɟ ɜɵɛɪɨɫɵ́: 𝑀 = 𝑀ˊˑˎ + 𝑀ௌைଶ + 𝑀ேை𝑥 ∙ ʞʓʙ𝑆ೀమʞʓʙಿೀ𝑥         (118) 𝑀 = ቀͷ,͵ + ͵ͻͷ,ͳ͹ͺ + 359,661 ∙ ଴,ହ଴,଼ହቁ ∙ Ͷ = ͳ͸Ͳʹ  
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ɁȺɄɅɘЧȿɇɂȿ 

 

Ɋɚɛɨɬɚ ɨɛɨɫɧ́ɨɜɵɜɚɟɬ ɪɟɤ́ɨɧɫɬɪɭɤɰɢɸ́ ɤɨɬɟɥɶɧɨɝ́ɨ ɚɝɪɟɝɚɬɚ́ ɉ – 67 

Ȼɟɪɟɡɨɜ́ɫɤɨɣ ȽɊɗɋ – 1 ɫ ɰɟɥ́ɶɸ ɩɨɜɵɲɟɧ́ɢɹ ɷɮɮɟɤɬɢ́ɜɧɨɫɬɢ ɟɝɨ ɪɚ́ɛɨɬɵ ɢ 

ɩɨɧɢɠɟɧɢ́ɟɦ ɬɟɦɩɟɪɚ́ɬɭɪɵ ɭɯɨɞɹ́ɳɢɯ ɝɚɡɨɜ. 

ȼ ɩɪɨɟɤɬɟ ɛɵ́ɥɢ ɩɪɨɜɟɞɟɧ́ɵ ɪɚɫɱɟɬɵ, ɤɨɬɨɪɵ́ɟ ɩɨɡɜɨɥɹɸ́ɬ ɫɞɟɥɚɬɶ 

ɬɟɯ́ɧɢɱɟɫɤɨɟ ɢ ɷɤ́ɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧ́ɨɜɚɧɢɟ ɩɪɨɟɤ́ɬɚ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ ɤɨɬɟɥɶ́ɧɨɝɨ 

ɚɝɪɟɝ́ɚɬɚ ɉ – 67 ȻȽ́Ɋɗɋ – 1. 

Ȼɵɥ ɜɵɩɨɥɧɟɧ́ ɬɟɩɥɨɜɨɣ ɪɚ́ɫɱɟɬ ɤɨɬɟɥ́ɶɧɨɝɨ ɚɝɪɟɝ́ɚɬɚ ɞɨ ɢ ɩɨɫɥ́ɟ 

ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ, ɤɨɬɨɪɵ́ɣ ɩɨɤɚɡɚɥ ɩɪɟɢ́ɦɭɳɟɫɬɜɨ ɪɟɤ́ɨɧɫɬɪɭɢɪɨɜ́ɚɧɧɨɝɨ 

ɜɚɪɢ́ɚɧɬɚ ɩɨ ɩɨɥ́ɧɨɦɭ ɪɚɫɯɨɞ́ɭ ɬɨɩɥɢɜɚ. 

ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚ́ɫɬɶ ɩɪɨɟɤɬɚ́ ɫɨɞɟɪɠɢɬ ɪɚ́ɫɱɟɬ ɤɚɩɢɬɚ́ɥɶɧɵɯ ɡɚɬɪɚ́ɬ ɧɚ 

ɪɟɤɨɧ́ɫɬɪɭɤɰɢɸ ɢ ɫɪɨɤ́ɚ ɨɤɭɩɚɟɦɨɫɬɢ́ ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɨɟɤ́ɬɚ ɪɟɤɨɧɫɬɪɭɤ́ɰɢɢ 

ɩɨ ɤɨɬɨɪɵɦ́ ɫɬɚɧɨɜɢɬɫɹ́ ɩɨɧɹɬɧɨ, ɱɬɨ ɞɚ́ɧɧɚɹ ɪɟɤɨɧ́ɫɬɪɭɤɰɢɹ ɚɤ́ɬɭɚɥɶɧɚɹ ɞɥ́ɹ 

ȻȽɊɗɋ – 1. 
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