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ȼȼȿȾȿɇɂȿ 

Ɍɹɝɨɜɨ-ɫɰɟɩɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɚɜɬɨɩɨɟɡɞɨɜ-ɪɨɫɩɭɫɤɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɫɰɟɩɤɢ ɫ ɚɜɬɨɦɨɛɢɥɟɦ-ɬɹɝɚɱɨɦ ɩɪɢɰɟɩɧɵɟ ɚɝɪɟɝɚɬɵ ɞɥɹ ɞɥɢɧɧɨɦɟɪɧɵɯ ɝɪɭɡɨɜ 
ɞɟɥɹɬɫɹ ɧɚ ɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ, ɩɨɥɭɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ ɢ ɞɥɢɧɧɨɛɚɡɧɵɟ ɩɪɢɰɟɩɵ-

ɪɨɫɩɭɫɤɢ ɫ ɩɟɪɟɞɧɟɣ ɩɨɞɤɚɬɧɨɣ ɬɟɥɟɠɤɨɣ. ɉɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ ɛɭɤɫɢɪɭɸɬɫɹ 
ɚɜɬɨɦɨɛɢɥɹɦɢ, ɢɦɟɸɳɢɦɢ ɜɦɟɫɬɨ ɩɥɚɬɮɨɪɦ ɤɨɧɢɤɢ, ɩɨɥɭɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ - 

ɫɟɞɟɥɶɧɵɦɢ ɚɜɬɨɦɨɛɢɥɹɦɢ-ɬɹɝɚɱɚɦɢ, ɚ ɞɥɢɧɧɨɛɚɡɧɵɟ ɩɪɢɰɟɩɵ - ɛɚɥɥɚɫɬɧɵɦɢ 
ɚɜɬɨɦɨɛɢɥɹɦɢ-ɬɹɝɚɱɚɦɢ. ɉɪɢ ɷɬɨɦ ɩɪɢɰɟɩɵ ɢ ɩɨɥɭɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɦɨɝɭɬ ɢɦɟɬɶ ɨɬ ɨɞɧɨɣ ɞɨ ɬɪɟɯ ɨɫɟɣ. 

ɉɪɢɰɟɩɵ ɢ ɩɨɥɭɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ ɫɨɫɬɨɹɬ ɢɡ ɪɚɦɵ, ɞɵɲɥɚ ɫ ɩɟɬɥɟɣ ɢɥɢ 
ɲɤɜɨɪɧɟɦ (ɩɨɥɭɩɪɢɰɟɩ), ɨɫɢ (ɨɫɟɣ) ɫ ɤɨɥɟɫɚɦɢ, ɤɨɧɢɤɚ ɢ ɩɨɞɜɟɫɤɢ. ɇɟɤɨɬɨɪɵɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɪɨɫɩɭɫɤɨɜ ɨɛɨɪɭɞɭɸɬ ɫɢɫɬɟɦɨɣ ɭɩɪɚɜɥɟɧɢɹ ɤɨɥɟɫ. Ⱦɵɲɥɚ ɩɪɢɰɟɩɨɜ-

ɪɨɫɩɭɫɤɨɜ ɨɤɚɧɱɢɜɚɸɬɫɹ ɩɟɬɥɟɣ ɢ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɚɜɬɨɦɨɛɢɥɟɦ-ɬɹɝɚɱɨɦ ɩɪɢ 
ɩɨɦɨɳɢ ɤɪɸɤɚ. ȼ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɩɨɥɭɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɢɦɟɟɬɫɹ ɲɤɜɨɪɟɧɶ ɢ 
ɫɨɟɞɢɧɟɧɢɹ ɟɝɨ ɫ ɫɟɞɥɨɦ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ. ȼɟɥɢɱɢɧɚ ɧɚɝɪɭɡɤɢ ɧɚ ɩɪɢɰɟɩ ɢɥɢ 
ɩɨɥɭɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ (ɩɪɢ ɞɚɧɧɨɣ ɦɚɫɫɟ ɝɪɭɡɚ) ɢɡɦɟɧɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɞɥɢɧɵ 
ɞɵɲɥɚ ɢ ɜɟɥɢɱɢɧɵ ɫɜɟɫɨɜ ɝɪɭɡɚ ɫ ɤɨɧɢɤɨɜ. Ʉɨɧɫɬɪɭɤɰɢɢ ɤɨɧɢɤɨɜ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ ɢ ɬɹɝɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɨɞɢɧɚɤɨɜɵ. Ɉɧɢ ɫɨɫɬɨɹɬ ɢɡ ɩɨɩɟɪɟɱɧɨɣ 
ɩɨɜɨɪɨɬɧɨɣ ɛɚɥɤɢ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɨɬɤɢɞɵɜɚɸɳɢɯɫɹ ɫɬɨɟɤ. 

Ⱥɜɬɨɩɨɟɡɞɚ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɩɪɢɰɟɩɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɫ ɤɪɸɤɨɦ ɢ 
ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ, ɢɦɟɸɬ ɬɭ ɨɫɨɛɟɧɧɨɫɬɶ, ɱɬɨ ɩɪɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ 
ɩɟɪɟɜɨɡɢɦɵɣ ɝɪɭɡ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɨ ɤɨɧɢɤɚɦ ɩɪɢ ɩɨɜɨɪɨɬɚɯ ɢ ɨɬɤɥɨɧɟɧɢɹɯ 
ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ. ɗɬɨ ɩɪɨɢɫɯɨɞɢɬ ɩɨɬɨɦɭ, 
ɱɬɨ ɰɟɧɬɪɵ ɩɟɪɟɦɟɳɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɝɪɭɡɚ ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɧɚɯɨɞɹɬɫɹ ɜ 
ɪɚɡɥɢɱɧɵɯ ɬɨɱɤɚɯ (ɨɫɶ ɩɟɪɟɞɧɟɝɨ ɤɨɧɢɤɚ, ɹɜɥɹɸɳɚɹɫɹ ɬɨɱɤɨɣ ɨɬɤɥɨɧɟɧɢɹ ɝɪɭɡɚ, 
ɧɚɯɨɞɢɬɫɹ ɜɩɟɪɟɞɢ ɫɰɟɩɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɜɨɤɪɭɝ ɤɨɬɨɪɨɝɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɩɪɢɰɟɩ). 

ɑɬɨɛɵ ɢɫɤɥɸɱɢɬɶ ɩɟɪɟɦɟɳɟɧɢɟ ɝɪɭɡɚ ɜɩɟɪɟɞ ɢ ɩɨɜɪɟɠɞɟɧɢɟ ɤɚɛɢɧɵ 
ɜɨɞɢɬɟɥɹ, ɧɚ ɜɟɪɯɧɟɣ ɝɪɚɧɢ ɤɨɧɢɤɚ ɚɜɬɨɦɨɛɢɥɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬ "ɝɪɟɛɟɧɤɭ" ɢɥɢ 
"ɧɨɠ" (ɩɪɢ ɩɟɪɟɜɨɡɤɟ ɥɟɫɚ). Ƚɪɭɡ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɟɪɟɦɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɧɚɡɚɞ ɩɨ 
ɝɥɚɞɤɨɣ ɝɪɚɧɢ ɛɚɥɤɢ (ɢɥɢ ɩɨ ɪɨɥɢɤɚɦ) ɤɨɧɢɤɚ ɩɪɢɰɟɩɚ. Ʉɨɧɢɤɢ ɭ ɬɚɤɢɯ 
ɚɜɬɨɩɨɟɡɞɨɜ ɩɨɜɨɪɨɬɧɵɟ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɫ ɷɬɨɣ ɰɟɥɶɸ ɩɪɢɦɟɧɹɟɬɫɹ 
"ɫɤɨɥɶɡɤɢɣ" ɫɰɟɩɧɨɣ ɩɪɢɛɨɪ (ɤɪɸɤ ɩɟɪɟɦɟɳɚɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɦɵ 
ɚɜɬɨɦɨɛɢɥɹ). ɉɪɢ ɷɬɨɦ ɨɛɚ ɤɨɧɢɤɚ ɫɨɟɞɢɧɹɸɬɫɹ ɫ ɝɪɭɡɨɦ ɠɟɫɬɤɨ. 

Ɉɞɧɢɦ ɢɡ ɪɚɞɢɤɚɥɶɧɵɯ ɫɩɨɫɨɛɨɜ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɹ ɞɥɢɧɧɨɦɟɪɧɵɯ 
ɝɪɭɡɨɜ ɧɚ ɩɨɜɨɪɨɬɚɯ ɩɨ ɨɩɨɪɧɵɦ ɛɚɥɤɚɦ ɤɨɧɢɤɨɜ ɹɜɥɹɟɬɫɹ ɫɨɜɩɚɞɟɧɢɟ ɬɨɱɤɢ 
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ɫɨɟɞɢɧɟɧɢɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɫ ɚɜɬɨɦɨɛɢɥɟɦ-ɬɹɝɚɱɨɦ ɢ ɬɨɱɤɢ ɩɨɜɨɪɨɬɚ ɤɨɧɢɤɚ 
ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ. 

Ⱥɜɬɨɦɨɛɢɥɶ-ɬɹɝɚɱ ɦɨɠɟɬ ɫɨɟɞɢɧɹɬɶɫɹ ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ ɢ ɛɟɡ 
ɨɛɵɱɧɨɝɨ ɤɪɸɤɚ ɢ ɞɵɲɥɚ. ɉɪɢ ɷɬɨɦ ɬɹɝɨɜɨɟ ɭɫɢɥɢɟ ɦɟɠɞɭ ɚɜɬɨɦɨɛɢɥɟɦ-ɬɹɝɚɱɨɦ 
ɢ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ ɩɟɪɟɞɚɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɞɥɢɧɧɨɦɟɪɧɨɝɨ ɝɪɭɡɚ, 
ɡɚɤɪɟɩɥɟɧɧɨɝɨ ɜ ɤɨɧɢɤɚɯ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ. 

ɉɪɢ ɩɟɪɟɜɨɡɤɟ ɝɪɭɡɨɜ ɛɨɥɶɲɨɣ ɞɥɢɧɵ ɢɧɨɝɞɚ ɩɪɢɦɟɧɹɸɬ ɭɩɪɚɜɥɹɟɦɵɟ ɩɪɢɰɟɩɵ-

ɪɨɫɩɭɫɤɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɪɭɥɟɜɵɦ ɩɪɢɜɨɞɨɦ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɧɚ ɩɪɢɰɟɩɟ 
ɧɚɯɨɞɢɬɫɹ ɪɭɥɟɜɨɣ, ɤɨɬɨɪɵɣ ɢ ɭɩɪɚɜɥɹɟɬ ɪɨɫɩɭɫɤɨɦ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɜɨɞɢɬɟɥɹ. 
ɂɦɟɧɧɨ ɩɨ ɷɬɨɣ ɩɪɢɱɢɧɟ, ɬɟɦɚ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɢɦɟɟɬ ɛɨɥɶɲɭɸ ɚɤɬɭɚɥɶɧɨɫɬɶ 
ɜ ɪɚɡɜɢɬɢɢ ɚɜɬɨɦɨɛɢɥɶɧɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɍɩɪɚɜɥɟɧɢɟ ɩɪɢɰɟɩɚɦɢ-ɪɨɫɩɭɫɤɚɦɢ 
ɦɨɠɟɬ ɛɵɬɶ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ (ɤɪɟɫɬɨɨɛɪɚɡɧɚɹ ɫɰɟɩɤɚ ɢ ɪɭɥɟɜɨɣ ɪɵɱɚɠɧɵɣ ɢɥɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɣ ɩɪɢɜɨɞ, ɞɟɣɫɬɜɭɸɳɢɣ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɞɵɲɥɚ ɨɬ ɨɫɢ ɩɪɢɰɟɩɚ). 
ɍɩɪɚɜɥɹɟɦɵɟ ɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ ɢɫɩɨɥɶɡɭɸɬ ɬɚɤɠɟ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɚɜɬɨɩɨɟɡɞ 
ɫɨɫɬɨɢɬ ɢɡ ɫɟɞɟɥɶɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ, ɩɨɥɭɩɪɢɰɟɩɚ ɫ ɤɨɧɢɤɨɦ ɢ ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ. Ɍɚɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɚɜɬɨɩɨɟɡɞɨɜ ɩɪɢ ɜɵɜɨɡɤɟ ɥɟɫɚ ɩɨɡɜɨɥɹɟɬ 
ɡɧɚɱɢɬɟɥɶɧɨ ɫɨɤɪɚɬɢɬɶ ɩɪɨɫɬɨɢ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɜ ɩɭɧɤɬɚɯ ɩɨɝɪɭɡɤɢ ɢ 
ɪɚɡɝɪɭɡɤɢ. 
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1. ɌȿɏɇɂɄɈ-ɗɄɈɇɈɆɂɑȿɋɄɈȿ ɈȻɈɋɇɈȼȺɇɂȿ 

     ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɧɚ ɩɨɬɨɤ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɧɨɝɢɯ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ, 
ɩɨɫɬɚɜɥɟɧɵ ɩɪɢɰɟɩɵ-ɪɨɫɩɭɫɤɢ. 

 

1.1 ɉɪɢɰɟɩ-ɪɨɫɩɭɫɤ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɈɈɈ «ɍɪɚɥɋɩɟɰɌɪɚɧɫ» (ɝ. Ɇɢɚɫɫ) 

ɍɪɚɥ ηηη71 / ɤɨɞ ɦɨɞɟɥɢ 4723 θɯθ, ɍɪɚɥ ηηη71-40, Ɍɉȼ ɍɋɌη4η3 + 

ɪɨɫɩɭɫɤ ɍɋɌ94θη1, 20 ɬɧ, ɞɨ 3θ ɦ, 230 ɥ.ɫ., Ɍɪɭɛɨɩɥɟɬɟɜɨɡɧɵɣ ɚɜɬɨɩɨɟɡɞ, Ɍɹɝɚɱ 

ɍɋɌ η4η3 ɧɚ ɲɚɫɫɢ, ɝ/ɩ 12 ɬɧ + ɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ ɍɋɌ 94θη1. Ɍɪɭɛɨɩɥɟɬɟɜɨɡɧɵɣ 

ɚɜɬɨɩɨɟɡɞ ɜ ɫɨɫɬɚɜɟ ɬɹɝɚɱɚ ɍɋɌ η4η38 ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ 94θη1D ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɤɨɦɩɚɧɢɢ ɈɈɈ "ɍɪɚɥɋɩɟɰɌɪɚɧɫ". 

Ⱥɜɬɨɦɨɛɢɥɶ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɟɪɟɜɨɡɤɢ ɞɥɢɧɧɨɦɟɪɧɵɯ 

ɝɪɭɡɨɜ ɧɚ ɩɨɜɨɪɨɬɧɵɯ ɤɨɧɢɤɚɯ ɝɪɭɡɨɜɢɤɚ ɢ ɧɟɩɨɜɨɪɨɬɧɵɯ ɤɨɧɢɤɚɯ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ. ȼ ɬɪɚɧɫɩɨɪɬɧɨɦ ɩɨɥɨɠɟɧɢɢ ɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ ɦɨɠɟɬ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶɫɹ 

ɧɚ ɝɪɭɡɨɜɨɣ ɩɥɨɳɚɞɤɟ ɬɹɝɚɱɚ-ɬɪɭɛɨɩɥɟɬɟɜɨɡɚ. Ⱥɜɬɨɩɨɟɡɞ ɤɨɦɩɥɟɤɬɭɟɬɫɹ ɧɚɛɨɪɨɦ 

ɬɹɝɨɜɵɯ ɬɪɨɫɨɜ ɞɥɹ ɫɜɹɡɢ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ. Ʉɨɧɢɤɢ ɬɹɝɚɱɚ ɢ 

ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɨɛɨɪɭɞɨɜɚɧɵ ɩɟɪɟɞɜɢɠɧɵɦɢ ɫɬɨɣɤɚɦɢ-ɭɩɨɪɚɦɢ ɢ ɭɜɹɡɨɱɧɵɦɢ 

ɦɟɯɚɧɢɡɦɚɦɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɧɚɞɟɠɧɨɟ ɤɪɟɩɥɟɧɢɟ ɝɪɭɡɨɜ. Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ 

ɩɪɨɞɨɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɩɟɪɟɜɨɡɢɦɵɯ ɝɪɭɡɨɜ ɢɦɟɸɬɫɹ ɫɬɨɩɨɪɧɵɟ ɭɫɬɪɨɣɫɬɜɚ. 

Ɉɛɪɟɡɢɧɟɧɧɵɟ ɤɨɧɢɤɢ ɞɥɹ ɬɪɭɛ ɬɪɭɛɨɜɨɡɚ ɢ ɪɨɫɩɭɫɤɚ ɬɪɭɛɨɜɨɡɚ ɩɪɟɞɨɬɜɪɚɳɚɸɬ 

ɩɨɜɪɟɠɞɟɧɢɟ ɩɨɤɪɵɬɢɹ ɩɟɪɟɜɨɡɢɦɵɯ ɬɪɭɛ. 

 

Ɋɢɫɭɧɨɤ 1.1 Ɍɉȼ ɍɋɌη4η3 + ɪɨɫɩɭɫɤ ɍɋɌ94θη1 ɍɪɚɥ 
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1.2 ɈɈɈ ɏɄ «ɍɪɚɥɫɩɟɰɦɚɲ» (ɍɁɋɌ) ɝ.Ɇɢɚɫɫ 

     ɍɪɚɥ 43204 + ɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ 9013 ɫ ȽɆ Ⱥɬɥɚɧɬ 90  θɯθ, 230 ɥ.ɫ., 1η ɬɧ, 

ɡɚɳɢɬɧɨɟ ɨɝɪɚɠɞɟɧɢɟ, ɩɨɜɨɪɨɬɧɵɣ ɤɨɧɢɤ, Ⱥɬɥɚɧɬ-90: 90 Ʉɇɦ, 7,8 ɦ.  Ʌɟɫɨɜɨɡɧɵɣ

 ɚɜɬɨɩɨɟɡɞ ɜ ɫɨɫɬɚɜɟ ɬɹɱɚɝɚ ɍɪɚɥ 43204 ɫ ɝɢɞɪɨɦɚɧɢɩɭɥɹɬɨɪɨɦ Ⱥɬɥɚɧɬ-90 

ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ 9013 ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɥɟɫɨɦɚɬɟɪɢɚɥɨɜ ɞɨ 27 

ɦɟɬɪɨɜ. Ⱥɜɬɨɩɨɟɡɞ ɭɤɨɦɩɥɟɤɬɨɜɚɧ ɡɚɳɢɬɧɵɦ ɨɝɪɚɠɞɟɧɢɟɦ, ɩɨɜɨɪɨɬɧɵɦ ɤɨɧɢɤɨɦ 

ɢ ɝɢɞɪɨɦɚɧɢɩɭɥɹɬɨɪɨɦ, ɛɥɚɝɨɞɚɪɹ ɤɨɬɨɪɨɦɭ ɩɨɝɪɭɡɤɚ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɛɟɡ 

ɩɪɢɜɥɟɱɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. ɉɨɜɵɲɟɧɧɭɸ ɩɪɨɯɨɞɢɦɨɫɬɶ ɜ ɭɫɥɨɜɢɹɯ 

ɛɟɡɞɨɪɨɠɶɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɨɞɧɨɫɤɚɬɧɚɹ ɨɲɢɧɨɜɤɚ ɢ ɛɨɥɶɲɨɣ ɞɨɪɨɠɧɵɣ ɩɪɨɫɜɟɬ 

ɤɚɤ ɚɜɬɨɦɨɛɢɥɹ, ɬɚɤ ɢ ɩɪɢɰɟɩɚ. 

 

Ɋɢɫɭɧɨɤ 1.2 ɍɪɚɥ 43204 + ɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ 9013 ɫ ȽɆ Ⱥɬɥɚɧɬ 90 

 

1.3 ɈɈɈ «ɊɨɫȺɜɬɨɏɨɥɞɢɧɝ» ɝ.ɋɚɦɚɪɚ 

     ɄɚɦȺɁ-43118-1η ɫ ɩɪɢɰɟɩɨɦ ɪɨɫɩɭɫɤɨɦ. Ɍɪɭɛɨɩɥɟɬɟɜɨɡ ɄȺɆȺɁ ɫɨɫɬɨɢɬ ɢɡ 
ɬɪɭɛɨɩɥɟɬɟɜɨɡɧɨɝɨ ɬɹɝɚɱɚ ɧɚ ɲɚɫɫɢ ɄɚɦȺɁ-43118 ɢ ɬɪɭɛɨɩɥɟɬɟɜɨɡɧɨɝɨ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ, ɫɨɟɞɢɧɟɧɧɵɦ ɬɹɝɨɜɵɦ ɤɚɧɚɬɨɦ, ɩɧɟɜɦɚɬɢɱɟɫɤɢɦɢ ɪɭɤɚɜɚɦɢ ɢ ɤɚɛɟɥɟɦ, 
ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɦɢ ɞɥɹ ɩɢɬɚɧɢɹ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɢ ɜɧɟɲɧɢɯ ɫɜɟɬɨɜɵɯ 
ɩɪɢɛɨɪɨɜ ɩɪɢɰɟɩɚ - ɪɨɫɩɭɫɤɚ. Ɍɪɭɛɨɩɥɟɬɟɜɨɡɧɵɣ ɚɜɬɨɩɨɟɡɞ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɩɟɪɟɜɨɡɤɢ ɬɪɭɛ ɞɢɚɦɟɬɪɨɦ ɨɬ η30 ɦɦ ɞɨ 1420 ɦɦ, ɞɥɢɧɨɣ 12 ɦ, ɩɨ ɜɫɟɦ ɜɢɞɚɦ 
ɞɨɪɨɝ, ɚ ɬɚɤɠɟ ɩɥɟɬɟɣ (ɫɟɤɰɢɣ ɬɪɭɛ) ɬɨɝɨ ɠɟ ɞɢɚɦɟɬɪɚ ɞɥɢɧɨɣ ɞɨ 3θ ɦ ɜɧɟ ɞɨɪɨɝ 
ɨɛɳɟɣ ɫɟɬɢ, ɜɞɨɥɶ ɬɪɚɫɫɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɬɪɭɛɨɩɪɨɜɨɞɚ. 
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Ɋɢɫɭɧɨɤ 1.3 ɄɚɦȺɁ-43118-1η ɫ ɩɪɢɰɟɩɨɦ ɪɨɫɩɭɫɤɨɦ 

 

1.4 Ɇɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɩɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɪɨɫɩɭɫɤɨɦ. 

     ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɰɟɩɨɜ-ɪɨɫɩɭɫɤɨɜ ɞɚɧɧɵɯ ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ, 
ɩɪɢɲёɥ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɫɨɜɟɪɲɟɧɧɵ, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ 
ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ ɩɪɢɜɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɨɫɩɭɫɤɨɦ. Ɍɚɤ ɠɟ ɟɫɬɶ ɪɹɞ ɩɪɨɛɥɟɦ 
ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɡɤɨɣ ɭɩɪɚɜɥɹɟɦɨɫɬɶɸ ɩɪɢɰɟɩɨɜ-ɪɨɫɩɭɫɤɨɜ ɧɚ ɩɨɜɨɪɨɬɚɯ ɢ ɩɪɢ 
ɨɛɴɟɡɞɚɯ ɩɪɟɩɹɬɫɬɜɢɹ. ɉɨɷɬɨɦɭ ɜ ɫɜɨёɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɜ ɤɚɱɟɫɬɜɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜɵɛɪɚɥ ɚ/ɦ ɍɪɚɥ 43204 ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ, ɧɚ 
ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɩɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɦɨɫɬɨɦ ɨɬ 
ɭɩɪɚɜɥɹɟɦɵɯ ɦɨɫɬɨɜ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ «Ɍɨɧɚɪ-θη2803». 

     ɋɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ ɤɨɥɟɫ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ ɤɨɥɟɫ, ɫ ɰɟɥɶɸ ɭɦɟɧɶɲɟɧɢɹ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ ɪɨɫɩɭɫɤɚ. 

Ɉɧɚ ɫɨɫɬɨɢɬ ɢɡ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɜɭɯ ɫɢɥɨɜɵɯ 
ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ. ɍɩɪɚɜɥɟɧɢɟ ɩɨɜɨɪɨɬɨɦ ɤɨɥɟɫ ɩɪɢ ɦɚɧɟɜɪɢɪɨɜɚɧɢɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫ ɜɵɧɨɫɧɨɝɨ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. ɤɨɬɨɪɵɣ ɱɟɪɟɡ ɪɨɥɢɤ ɫ ɩɨɦɨɳɶɸ 

ɪɵɱɚɝɚ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɡɚɞɚɸɳɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. ɗɬɨɬ ɲɬɨɤ ɜɵɬɟɫɧɹɟɬ 
ɨɩɪɟɞɟɥɟɧɧɵɣ ɨɛɴɟɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɤɨɬɨɪɚɹ ɱɟɪɟɡ ɬɪɭɛɨɩɪɨɜɨɞɵ ɩɟɪɟɦɟɳɚɟɬ 
ɧɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɭɸ ɜɟɥɢɱɢɧɭ ɲɬɨɤ ɢɫɩɨɥɧɹɸɳɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ. 

     ɂɫɩɨɥɧɹɸɳɢɣ ɝɢɞɪɨɰɢɥɢɧɞɪ ɩɟɪɟɦɟɳɚɟɬ ɲɬɨɤ ɡɨɥɨɬɧɢɤɚ, ɤɨɬɨɪɵɣ, ɧɚɩɪɚɜɥɹɹ 
ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɨɬ ɝɢɞɪɨɧɚɫɨɫɚ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ ɩɨɜɨɪɨɬɚ, ɩɪɢɜɨɞɢɬ ɢɯ ɜ 
ɞɟɣɫɬɜɢɟ. ɍɫɢɥɢɟ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɩɨɜɨɪɨɬɚ ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɬɹɝ ɢ ɪɭɥɟɜɵɯ 
ɬɪɚɩɟɰɢɣ ɩɟɪɟɞɚɟɬɫɹ ɧɚ ɤɨɥɟɫɚ ɪɨɫɩɭɫɤɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧɢ ɩɨɜɨɪɚɱɢɜɚɸɬɫɹ. 
ɉɪɢ ɷɬɨɦ ɬɚɤɠɟ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɪɵɱɚɝ ɢ, ɩɟɪɟɦɟɳɚɹ ɤɨɪɩɭɫ ɡɨɥɨɬɧɢɤɚ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɲɬɨɤɚ, ɩɪɢɜɨɞɢɬ ɡɨɥɨɬɧɢɤ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ; ɩɨɜɨɪɨɬ ɤɨɥɟɫ 
ɩɪɟɤɪɚɳɚɟɬɫɹ.  

     Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫ ɪɨɫɩɭɫɤɚ ɢ ɥɢɤɜɢɞɚɰɢɢ ɪɚɫɫɨɝɥɚɫɨɜɚɧɢɹ 
(ɧɟɫɨɨɬɜɟɬɫɬɜɢɹ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫ ɩɪɢɰɟɩɚ ɩɨɥɨɠɟɧɢɸ ɬɹɝɚɱɚ) ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɜɨɡɦɨɠɧɨɝɨ ɩɨɞɬɟɤɚɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɥɢ ɩɟɪɟɬɟɱɟɤ ɜ ɝɢɞɪɚɜɥɢɱɟɫɤɨɣ 
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ɫɢɫɬɟɦɟ ɭɩɪɚɜɥɟɧɢɹ Ɍɋ ɨɛɨɪɭɞɨɜɚɧɨ ɫɢɫɬɟɦɨɣ ɫɢɝɧɚɥɢɡɚɰɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɩɭɥɶɬɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɜ ɤɚɛɢɧɟ ɜɨɞɢɬɟɥɹ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ 
ɚɜɬɨɩɨɟɡɞɨɦ ɫɨɜɦɟɳɚɸɬɫɹ ɩɪɨɞɨɥɶɧɵɟ ɨɫɢ ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ, ɚ ɡɚɬɟɦ ɧɚɠɚɬɢɟɦ 

ɤɧɨɩɤɢ ɩɭɥɶɬɚ ɜɨɞɢɬɟɥɶ ɜɨɡɜɪɚɳɚɟɬ ɤɨɥɟɫɚ ɩɪɢɰɟɩɚ ɜ ɫɪɟɞɧɟɟ ɩɨɥɨɠɟɧɢɟ. 

     Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ ɩɨɥɨɠɟɧɢɹ ɤɨɥɟɫ ɩɪɢɰɟɩɚ ɜ ɡɨɧɟ ɩɪɚɜɨɝɨ ɤɨɥɟɫɚ ɧɚ 
ɤɪɨɧɲɬɟɣɧɟ ɢɦɟɸɬɫɹ ɦɟɬɤɢ. ȼ ɫɪɟɞɧɟɦ ɩɨɥɨɠɟɧɢɢ ɤɨɥɟɫ ɦɟɬɤɢ ɪɚɫɩɨɥɨɠɟɧɵ 
ɨɞɧɚ ɩɪɨɬɢɜ ɞɪɭɝɨɣ. ɋɦɟɳɟɧɢɟ ɦɟɬɨɤ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɩɨɜɟɪɧɭɬɨɦ ɩɨɥɨɠɟɧɢɢ 
ɤɨɥɟɫ. 

 

Ɋɢɫ. 1.4. Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɯɟɦɚ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ. 

     Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ (ɪɢɫ. 1.4) ɫɨɫɬɨɢɬ ɢɡ ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ (ɜɤɥɸɱɚɹ ɤɪɚɧɵ 
3 ɢ 8), ɭɩɪɚɜɥɹɸɳɢɯ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ, ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɚɪɦɚɬɭɪɵ. Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ ɜɨ 
ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɢ ɦɚɧɟɜɪɨɜ, ɩɪɢ ɩɨɞɴɟɡɞɟ, ɩɪɟɞɧɚɡɧɚɱɟɧ ɩɨɪɲɧɟɜɨɣ 
ɧɟɪɟɝɭɥɢɪɭɟɦɵɣ ɧɚɫɨɫ 11 – ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɞɜɢɝɚɬɟɥɹ ɬɹɝɚɱɚ. ɗɬɨɬ ɧɚɫɨɫ ɜɤɥɸɱɟɧ ɜ 

ɝɢɞɪɨɫɢɫɬɟɦɭ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨ ɦɨɠɟɬ, ɩɨɦɢɦɨ ɨɫɧɨɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ ɨɩɟɪɚɰɢɣ ɩɪɢ ɜɵɯɨɞɟ ɢɡ ɫɬɪɨɹ ɧɚɫɨɫɧɨɣ ɫɬɚɧɰɢɢ, 
ɢɦɟɸɳɟɣ ɩɪɢɜɨɞ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ Ɇ, ɫɨɫɬɨɹɳɟɣ ɢɡ ɧɚɫɨɫɚ 7, ɞɪɨɫɫɟɥɹ 1 ɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɨɝɨ ɤɪɚɧɚ 2.  

     Ƚɢɞɪɨɫɢɫɬɟɦɚ ɬɚɤɠɟ ɢɦɟɟɬ ɪɭɱɧɨɣ ɝɢɞɪɨɧɚɫɨɫ 12, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ 
ɩɨɞɚɱɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ ɜ ɫɥɭɱɚɟ, ɟɫɥɢ ɧɟ 
ɪɚɛɨɬɚɸɬ ɨɫɧɨɜɧɵɟ ɧɚɫɨɫɵ. 
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     ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɚɜɥɹɸɳɢɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɤɪɚɧɵ 2, 3η ɫ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ, ɞɪɨɫɫɟɥɢ 1, 21, ɝɢɞɪɨɡɚɦɤɢ, ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ 
ɤɥɚɩɚɧɵ, ɡɨɥɨɬɧɢɤ 2η, ɩɨɞɩɢɬɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 24, ɡɚɞɚɸɳɢɣ 32 ɢ ɢɫɩɨɥɧɹɸɳɢɟ 

ɝɢɞɪɨɰɢɥɢɧɞɪɵ. 

ɍɩɪɚɜɥɟɧɢɟ ɝɢɞɪɨɫɢɫɬɟɦɨɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ ɝɢɞɪɨɫɢɫɬɟɦɨɣ, ɚ 
ɬɚɤɠɟ ɦɨɠɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜɪɭɱɧɭɸ ɫ ɩɨɦɨɳɶɸ ɤɧɨɩɨɤ ɪɵɱɚɝɨɜ ɪɭɱɧɨɝɨ 

ɭɩɪɚɜɥɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɝɢɞɪɚɜɥɢɱɟɫɤɢɯ ɫɥɢɜɧɨɦ ɤɪɚɧɟ 3 ɢ ɤɪɚɧɟ 8 
ɨɬɫɨɟɞɢɧɟɧɢɹ ɛɚɤɚ ɨɬ ɝɢɞɪɨɫɢɫɬɟɦɵ. 

     ȼ ɤɚɱɟɫɬɜɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɨɪɝɚɧɨɜ ɞɥɹ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɪɨɫɩɭɫɤɚ ɩɪɢɦɟɧɹɸɬɫɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɵ ɩɨɜɨɪɨɬɚ 28 ɢ 31 ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ, ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ 
ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɩɪɢɧɰɢɩɭ ɪɚɛɨɬɵ ȼ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɨɜ ɫɨɟɞɢɧɟɧɢɣ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɬɚɥɶɧɵɟ ɬɪɭɛɨɩɪɨɜɨɞɵ, ɝɢɛɤɢɟ ɪɭɤɚɜɚ ɢ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɚɹ ɚɪɦɚɬɭɪɚ. 

     ɋɢɫɬɟɦɚ ɩɢɬɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɪɚɡɦɟɳɟɧɢɟ, ɨɱɢɫɬɤɭ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢ 
ɩɨɞɚɱɭ ɟɟ ɤɨ ɜɫɟɦ ɨɪɝɚɧɚɦ ɝɢɞɪɨɫɢɫɬɟɦɵ ɩɪɢɰɟɩɚ. 

     ɋɢɫɬɟɦɚ ɩɢɬɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɛɚɤɚ 4 ɜɦɟɫɬɢɦɨɫɬɶɸ 50 ɥ, ɮɢɥɶɬɪɨɜ η, θ, 14, 
ɧɚɫɨɫɨɜ 11, 7 ɫ ɩɪɢɜɨɞɨɦ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɪɭɱɧɨɝɨ ɝɢɞɪɨɧɚɫɨɫɚ 12 ɢ 
ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ 9, 10, 13, 1η, 19, 20. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɡɚ ɞɚɜɥɟɧɢɟɦ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɢɦɟɟɬɫɹ ɦɚɧɨɦɟɬɪ. 

     Ⱦɥɹ ɢɫɤɥɸɱɟɧɢɹ ɜɵɥɢɜɚɧɢɹ ɠɢɞɤɨɫɬɢ ɩɪɢ ɪɚɫɫɬɵɤɨɜɤɟ ɜɫɚɫɵɜɚɸɳɟɣ 
ɦɚɝɢɫɬɪɚɥɢ ɝɢɞɪɨɫɢɫɬɟɦɵ ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɩɪɟɞɧɚɡɧɚɱɟɧ ɤɥɚɩɚɧ 
ɪɚɡɴɟɦɚ, ɚ ɞɥɹ ɪɚɫɫɬɵɤɨɜɤɢ ɧɚɝɧɟɬɚɸɳɟɣ ɦɚɝɢɫɬɪɚɥɢ ɫɥɭɠɢɬ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ. 
Ɉɛɚ ɤɥɚɩɚɧɚ ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɩɟɪɟɞɧɟɣ ɱɚɫɬɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ. 

     Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɮɢɥɶɬɪ η ɫɥɢɜɧɨɝɨ ɬɢɩɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ, 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɢɡ 
ɝɢɞɪɨɫɢɫɬɟɦɵ ɜ ɛɚɤ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɮɢɥɶɬɪɵ θ ɢ 14 ɨɬɫɬɨɣɧɨɝɨ ɬɢɩɚ ɫ 
ɩɟɪɟɩɭɫɤɧɵɦ ɤɥɚɩɚɧɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, 
ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ ɝɢɞɪɨɧɚɫɨɫɨɜ ɜ ɝɢɞɪɨɫɢɫɬɟɦɭ.  

     Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤɪɚɧ 30 ɫ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɢ ɞɭɛɥɢɪɨɜɚɧɧɵɦ 
ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ, ɩɨɞɜɨɞɢɦɨɣ ɤ ɝɢɞɪɨɰɢɥɢɧɞɪɚɦ 28 ɢ 31 ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɩɪɢ 
ɦɚɧɟɜɪɢɪɨɜɚɧɢɢ ɚɜɬɨɩɨɟɡɞɚ. Ƚɢɞɪɚɜɥɢɱɟɫɤɢɣ ɤɪɚɧ 1θ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɨɬ ɧɚɫɨɫɚ 11 
ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɬɨɝɨ ɧɚɫɨɫɚ ɜ ɪɚɛɨɬɟ ɝɢɞɪɨɫɢɫɬɟɦɵ ɩɪɢ ɭɩɪɚɜɥɟɧɢɢ ɟɸ ɫ 
ɩɭɥɶɬɚ ɭɩɪɚɜɥɟɧɢɹ. 
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     ȼ ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɪɢɦɟɧɟɧɨ ɞɜɚ ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɯ ɤɪɚɧɚ: ɤɪɚɧ 2 ɩɪɟɞɧɚɡɧɚɱɟɧ 
ɞɥɹ ɪɚɡɝɪɭɡɤɢ ɧɚɫɨɫɚ, ɚ ɤɪɚɧ 3η ɫɥɭɠɢɬ ɞɥɹ ɩɟɪɟɤɪɵɬɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, 
ɩɨɫɬɭɩɢɜɲɟɣ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɩɨɥɨɫɬɢ ɝɢɞɪɨɡɚɦɤɨɜ 33 ɢ 34 ɫɢɫɬɟɦɵ ɩɨɜɨɪɨɬɚ 
ɤɨɥɟɫ ɩɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɥɟɫ ɜ ɫɪɟɞɧɟɟ ɩɨɥɨɠɟɧɢɟ. ɉɨɞɩɨɪɧɵɣ ɤɥɚɩɚɧ 17 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɞɚɜɥɟɧɢɹ (ɩɨɞɩɨɪɚ) ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɦɟɯɚɧɢɡɦɚ 
ɩɨɜɨɪɨɬɚ ɧɟ ɧɢɠɟ 0,2 Ɇɉɚ. 

     ȼɧɭɬɪɟɧɧɟɟ ɩɟɪɟɬɟɤɚɧɢɟ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɤɥɚɩɚɧ ɢɫɤɥɸɱɚɟɬɫɹ ɩɨɫɚɞɤɨɣ 
ɤɥɚɩɚɧɚ ɧɚ ɨɫɬɪɭɸ ɤɪɨɦɤɭ ɫɟɞɥɚ ɤɨɪɩɭɫɚ. Ɋɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɟ ɤɪɚɧɵ 2θ ɢ 29 
ɹɜɥɹɸɬɫɹ ɞɜɭɫɬɨɪɨɧɧɢɦɢ ɝɢɞɪɨɡɚɦɤɚɦɢ ɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɩɢɪɚɧɢɹ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ ɜ ɨɛɟɢɯ ɩɨɥɨɫɬɹɯ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 28 ɢ 31 ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɜ 
ɥɸɛɨɦ ɩɨɥɨɠɟɧɢɢ ɩɨɪɲɧɹ. ɋɞɜɨɟɧɧɨɟ ɪɟɥɟ ɞɚɜɥɟɧɢɹ 22 ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ 
ɡɚɦɵɤɚɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ ɩɪɢ ɫɧɢɠɟɧɢɢ ɞɚɜɥɟɧɢɹ ɧɢɠɟ 0,2 Ɇɉɚ ɜ 
ɝɢɞɪɨɫɢɫɬɟɦɟ ɦɟɯɚɧɢɡɦɚ ɩɨɜɨɪɨɬɚ. 

     ɉɥɚɫɬɢɧɱɚɬɵɣ ɞɟɦɩɮɟɪ 23 ɫɥɭɠɢɬ ɞɥɹ ɭɫɬɪɚɧɟɧɢɹ ɤɨɥɟɛɚɧɢɣ ɫɬɪɟɥɤɢ 

ɦɚɧɨɦɟɬɪɚ ɢ ɩɪɟɞɨɯɪɚɧɟɧɢɹ ɪɟɥɟ ɞɚɜɥɟɧɢɹ. Ɂɚɞɚɸɳɢɣ ɝɢɞɪɨɰɢɥɢɧɞɪ 32 
ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɩɪɢɜɨɞɢɬ ɜ ɞɟɣɫɬɜɢɟ ɢɫɩɨɥɧɹɸɳɢɣ ɝɢɞɪɨɰɢɥɢɧɞɪ 27 
ɞɜɭɫɬɨɪɨɧɧɟɝɨ ɞɟɣɫɬɜɢɹ ɩɭɬɟɦ ɜɵɬɟɫɧɟɧɢɹ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ ɢɡ ɫɜɨɢɯ ɩɨɥɨɫɬɟɣ ɜ 
ɩɨɥɨɫɬɢ ɢɫɩɨɥɧɹɸɳɟɝɨ ɰɢɥɢɧɞɪɚ 27, ɤɨɬɨɪɵɣ ɭɩɪɚɜɥɹɟɬ ɡɨɥɨɬɧɢɤɨɦ. Ɂɨɥɨɬɧɢɤ 2η 

ɫɥɭɠɢɬ ɞɥɹ ɧɚɩɪɚɜɥɟɧɢɹ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɨɬ ɧɚɫɨɫɚ 11 ɤ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɩɨɥɨɫɬɹɦ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ 28 ɢ 31 ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɩɪɢ ɩɨɜɨɪɨɬɟ 
ɚɜɬɨɩɨɟɡɞɚ ɢɥɢ ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɛɚɤ ɩɪɢ ɞɜɢɠɟɧɢɢ ɚɜɬɨɩɨɟɡɞɚ ɩɨ ɩɪɹɦɨɣ. 
ɉɨɞɩɢɬɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 24 ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɩɨɩɨɥɧɟɧɢɹ ɩɨɥɨɫɬɟɣ ɡɚɞɚɸɳɟɝɨ 
32 ɢ ɢɫɩɨɥɧɹɸɳɟɝɨ 27 ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɶɸ ɩɨɞ ɞɚɜɥɟɧɢɟɦ ɢ ɞɥɹ 
ɫɨɨɛɳɟɧɢɹ ɢɯ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɫɥɢɜɧɨɣ ɦɚɝɢɫɬɪɚɥɶɸ ɜɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ 
ɚɜɬɨɩɨɟɡɞɚ ɩɨ ɩɪɹɦɨɣ, ɚ ɬɚɤɠɟɞɥɹ ɪɚɡɨɛɳɟɧɢɹ ɷɬɢɯ ɩɨɥɨɫɬɟɣ ɜɨ ɜɪɟɦɹ ɩɨɜɨɪɨɬɚ 
ɚɜɬɨɩɨɟɡɞɚ. 

     Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɨɞɧɨɫɬɨɪɨɧɧɢɟ ɡɚɦɤɢ 33 ɢ 34 (ɫɦ. ɪɢɫ. 1.4) ɫɥɭɠɚɬ ɞɥɹ 
ɡɚɩɢɪɚɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɩɨɥɨɫɬɹɯ ɡɚɞɚɸɳɟɝɨ ɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɨɜ ɢ 
ɨɬɩɢɪɚɧɢɹ ɩɪɢ ɩɨɞɚɱɟ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ 

ɞɚɜɥɟɧɢɟɦ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɩɨɥɨɫɬɢ ɝɢɞɪɨɡɚɦɤɨɜ. ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɣ ɤɥɚɩɚɧ 18 
ɫɥɭɠɢɬ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɞɚɜɥɟ- ɧɢɹ ɠɢɞɤɨɫɬɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɩɪɢ 
ɟɝɨ ɩɨɜɵɲɟɧɢɢ ɫɜɟɪɯ ɞɨɩɭɫɬɢɦɨɣ ɧɨɪɦɵ. Ⱦɪɨɫɫɟɥɢ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɫɥɭɠɚɬ ɞɥɹ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɹ ɪɚɫɯɨɞɚ ɩɨɬɨɤɚ ɠɢɞɤɨɫɬɢ, ɩɨɞɚɜɚɟɦɨɣ ɤ 
ɢɫɩɨɥɧɢɬɟɥɶɧɵɦ ɨɪɝɚɧɚɦ. Ⱦɪɨɫɫɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɫɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
(ɭɦɟɧɶɲɟɧɢɟ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ) ɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɧɚ ɩɭɬɢ ɩɨɬɨɤɚ ɪɚɛɨɱɟɣ 
ɠɢɞɤɨɫɬɢ. ȼ ɝɢɞɪɨɫɢɫɬɟɦɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɜɚ ɜɢɞɚ ɞɪɨɫɫɟɥɟɣ: ɞɜɭɫɬɨɪɨɧɧɢɣ, 
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ɫɨɡɞɚɸɳɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɪɹɦɨɦɭ ɢ ɨɛɪɚɬɧɨɦɭ ɩɨɬɨɤɚɦ ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ, ɢ 
ɨɞɧɨɫɬɨɪɨɧɧɢɣ, ɫɨɡɞɚɸɳɢɣ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɩɨɬɨɤɭ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ. 

   ɉɪɢ ɞɜɢɠɟɧɢɢ ɚɜɬɨɩɨɟɡɞɚ ɩɨ ɩɪɹɦɨɣ, ɡɨɥɨɬɧɢɤ ɧɚɯɨɞɢɬɫɹ ɜ ɧɟɣɬɪɚɥɶɧɨɦ 
ɩɨɥɨɠɟɧɢɢ, ɢ ɩɨɬɨɤ ɠɢɞɤɨɫɬɢ ɱɟɪɟɡ ɳɟɥɢ ɦɟɠɞɭ ɡɨɥɨɬɧɢɤɨɦ ɢ ɤɨɪɩɭɫɨɦ 
ɡɨɥɨɬɧɢɤɚ, ɩɨɞɩɨɪɧɵɣ ɤɥɚɩɚɧ 17 ɢ ɮɢɥɶɬɪ η ɩɨɫɬɭɩɚɟɬ ɜ ɛɚɤ 4. ɇɚɫɨɫ ɪɚɛɨɬɚɟɬ ɛɟɡ 
ɧɚɝɪɭɡɤɢ. 

     Ɋɚɛɨɬɚ ɝɢɞɪɨɫɢɫɬɟɦɵ ɩɪɢ ɞɜɢɠɟɧɢɢ ɚɝɪɟɝɚɬɚ ɜ ɪɟɠɢɦɟ ɪɭɱɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɉɪɢ ɪɚɛɨɬɟ ɝɢɞɪɨɫɢɫɬɟɦɵ ɨɬ ɧɚɫɨɫɚ ɬɹɝɚɱɚ 
ɤɪɚɧ 1θ ɭɫɬɚɧɨɜɥɟɧ ɜ ɩɨɥɨɠɟɧɢɟ «Ɋɭɱɧɨɣ ɩɨɜɨɪɨɬ» (ɫɦ. ɪɢɫ. 1.4). ɉɪɢ ɩɨɜɨɪɨɬɟ 
ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ ɜɩɪɚɜɨ ɩɨɞɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɪɚɧ 30 (ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ). 
Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ 11 ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 10, ɮɢɥɶɬɪ 14, ɤɪɚɧ 1θ, 
ɞɪɨɫɫɟɥɶ 21 ɩɨɫɬɭɩɚɟɬ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɩɨɥɨɫɬɢ ɝɢɞɪɨɡɚɦɤɨɜ 33 ɢ 34, ɨɬɤɪɵɜɚɹ ɢɯ 
ɢ ɫɨɨɛɳɚɹ ɨɛɟ ɩɨɥɨɫɬɢ ɡɚɞɚɸɳɟɝɨ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 32 ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɦɚɝɢɫɬɪɚɥɶɸ 
ɫɥɢɜɚ, ɡɚɬɟɦ ɱɟɪɟɡ ɤɪɚɧ 30 (ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ) ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɪɚɧ 29 
ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ ɛ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 31 ɢ ɜ ɩɨɥɨɫɬɶ ɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 28, 
ɩɟɪɟɦɟɳɚɹ ɩɨɪɲɧɢ ɫɨ ɲɬɨɤɚɦɢ, ɩɨɜɨɪɚɱɢɜɚɹ ɤɨɥɟɫɚ. ɂɡ ɩɨɥɨɫɬɢ ɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
31 ɢ ɩɨɥɨɫɬɢ ɛ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 28 ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜɵɬɟɫɧɹɟɬɫɹ ɜ ɛɚɤ 4 ɱɟɪɟɡ 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɪɚɧ 29, ɤɪɚɧ 30 (ɩɪɚɜɨɟ ɩɨɥɨɠɟɧɢɟ) ɢ ɮɢɥɶɬɪ η. ɉɪɢ 
ɩɨɜɨɪɨɬɟ ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ ɜɥɟɜɨ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɚɟɬɫɹ ɧɚ ɤɪɚɧ 30 (ɥɟɜɨɟ 
ɩɨɥɨɠɟɧɢɟ). Ɋɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɨɬ ɧɚɫɨɫɚ 11 ɱɟɪɟɡ ɨɛɪɚɬɧɵɣ ɤɥɚɩɚɧ 10, ɮɢɥɶɬɪ 14, 
ɤɪɚɧ 1θ (ɩɨɥɨɠɟɧɢɟ ɝ), ɞɪɨɫɫɟɥɶ 21 ɩɨɫɬɭɩɚɟɬ ɜ ɭɩɪɚɜɥɹɸɳɢɟ ɩɨɥɨɫɬɢ 
ɝɢɞɪɨɡɚɦɤɨɜ 33 ɢ 34, ɨɬɤɪɵɜɚɹ ɢɯ ɢ ɫɨɨɛɳɚɹ ɨɛɟ ɩɨɥɨɫɬɢ ɡɚɞɚɸɳɟɝɨ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ 32 ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɦɚɝɢɫɬɪɚɥɶɸ ɫɥɢɜɚ, ɡɚɬɟɦ ɱɟɪɟɡ ɤɪɚɧ 30 (ɥɟɜɨɟ 
ɩɨɥɨɠɟɧɢɟ) ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɪɚɧ 29 ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɥɨɫɬɶ ɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 
31 ɢ ɩɨɥɨɫɬɶ ɛ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 28, ɩɟɪɟɦɟɳɚɹ ɩɨɪɲɧɢ ɫɨ ɲɬɨɤɚɦɢ ɢ ɫɨɜɟɪɲɚɹ 
ɩɨɜɨɪɨɬ ɤɨɥɟɫ. ɂɡ ɩɨɥɨɫɬɢ ɛ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 31 ɢ ɩɨɥɨɫɬɢ ɚ ɝɢɞɪɨɰɢɥɢɧɞɪɚ 28 
ɪɚɛɨɱɚɹ ɠɢɞɤɨɫɬɶ ɜɵɬɟɫɧɹɟɬɫɹ ɜ ɛɚɤ 4 ɱɟɪɟɡ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɵɣ ɤɪɚɧ 29, ɤɪɚɧ 30 
(ɥɟɜɨɟ ɩɨɥɨɠɟɧɢɟ) ɢ ɮɢɥɶɬɪ η. 

     Ɋɚɛɨɬɚ ɞɚɧɧɨɣ ɝɢɞɪɨɫɢɫɬɟɦɵ ɜɨ ɦɧɨɝɨɦ ɩɨɞɨɛɧɚ ɪɚɛɨɬɟ ɝɢɞɪɨɫɢɫɬɟɦ 
ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɨɦ ɤɨɥɟɫ ɦɧɨɝɢɯ ɝɪɭɡɨɜɢɤɨɜ, ɱɬɨ ɨɛɥɟɝɱɚɟɬ ɟё ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ 
ɪɟɦɨɧɬ. 

     ɉɪɢɦɟɧɟɧɢɟ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɜ ɤɨɧɫɬɪɭɤɰɢɹɯ ɩɪɢɰɟɩɨɜ-ɪɨɫɩɭɫɤɨɜ ɩɨɡɜɨɥɹɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨ ɭɥɭɱɲɢɬɶ ɦɚɧɟɜɪɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɚɜɬɨɩɨɟɡɞɨɜ, ɚ ɬɚɤɠɟ ɭɩɪɨɫɬɢɬɶ ɢ 
ɨɛɟɡɨɩɚɫɢɬɶ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɸ, ɫɧɢɡɢɬɶ ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ. 
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     ȼɵɛɨɪ ɬɨɣ ɢɥɢ ɢɧɨɣ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɩɪɢɰɟɩɟ-ɪɨɫɩɭɫɤɟ 
ɨɛɭɫɥɨɜɥɢɜɚɟɬɫɹ ɟɝɨ ɬɢɩɨɦ, ɧɚɡɧɚɱɟɧɢɟɦ, ɨɫɟɜɵɦɢ ɧɚɝɪɭɡɤɚɦɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ 
ɨɫɨɛɟɧɧɨɫɬɹɦɢ, ɫɩɟɰɢɮɢɤɨɣ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɞɪɭɝɢɦɢ ɮɚɤɬɨɪɚɦɢ. 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɈȾɂɇ 

 

    Ɋɚɫɫɦɨɬɪɟɜ ɞɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɰɟɩɨɜ-ɪɨɫɩɭɫɤɨɜ, ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ 
ɞɚɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɫɨɜɟɪɲɟɧɧɵ, ɜɜɢɞɭ ɨɬɫɭɬɫɬɜɢɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɯ 

ɩɪɢɜɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɨɫɩɭɫɤɨɦ. Ɍɚɤ ɠɟ ɟɫɬɶ ɪɹɞ ɩɪɨɛɥɟɦ ɫɜɹɡɚɧɧɵɯ ɫ ɧɢɡɤɨɣ 
ɭɩɪɚɜɥɹɟɦɨɫɬɶɸ ɩɪɢɰɟɩɨɜ ɪɨɫɩɭɫɤɨɜ ɧɚ ɩɨɜɨɪɨɬɚɯ ɢ ɩɪɢ ɨɛɴɟɡɞɚɯ ɩɪɟɩɹɬɫɬɜɢɹ. 

ɉɨɷɬɨɦɭ ɜ ɫɜɨɟɦ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 
ɜɵɛɢɪɚɟɦ ɚ/ɦ ɍɪɚɥ 55571 ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ, ɧɚ ɤɨɬɨɪɨɦ ɛɭɞɟɬ ɭɫɬɚɧɨɜɥɟɧ 

ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɣ ɩɪɢɜɨɞ ɭɩɪɚɜɥɟɧɢɹ ɦɨɫɬɨɦ. 
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2. ɌəȽɈȼɈ-ȾɂɇȺɆɂɑȿɋɄɂɃ ɊȺɋɑȿɌ 

2.1 ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ. 

-ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ  Цɚ=20070 ɤɝ 

-ɦɚɫɫɚ ɧɚ ɜɟɞɭɳɢɟ ɤɨɥёɫɚ ɚɜɬɨɦɨɛɢɥɹ Цφ =20070 ɤɝ 

-ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ П=0,014 

 -ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ vmax =82 ɤɦ/ɱ =22,8 ɦ/ɫ 

 -ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɤɨɥɟɫɚ Ыɞ=0,ηη ɦ 

-ɱɢɫɥɨ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ ɢ ɤɨɧɢɱɟɫɤɢɯ ɩɚɪ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ p=7  

-ɱɢɫɥɨ ɤɚɪɞɚɧɧɵɯ ɲɚɪɧɢɪɨɜ l=6 

-ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɋх=0,7 

-ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ ρ=1,2η ɤɝ/ɦ3 

-ɲɢɪɢɧɚ ɤɨɥɟɢ ɚɜɬɨɦɨɛɢɥɹ ȼ=2,044ɦ 

-ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɇ=3,9ηɦ 

-ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɄɅ=0,65 

-ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ψmax =0,18 

-ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɞɨɪɨɝɨɣ =0,8 

 -ɄɉȾ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɢɫɬɟɦ, Șɨɛɫɥ φ=0,91. 

-ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ Чmax=2300 ɦɢɧ -1 

-ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ Чmin=900 ɦɢɧ-1 

-ɦɢɧɢɦɚɥɶɧɵɣ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ q=190 ɝ/ɤȼɬ/ɱ 

 -ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ (ɛɪɭɬɬɨ) Ne=210 ɤȼɬ 

 

 

 

 



 

Иˊˏ. ʚˋ˔ № ˇˑˍ˖ˏ. ʞˑˇ˒. ʓ˃˕

ʚˋ˔

 
͚͛.͘5.͙͘.͚͙͘8.55͚.ПЗ 

2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Ne max =
ɬɪ

aaxaa VFcVgm


 3

maxmax
5,0

 


,       (2.1) 

    ɝɞɟ Nemax – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ψ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ; 

ma – ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ;  

g – ɭɫɤɨɪɟɧɢɟ ɫɜɨɛɨɞɧɨɝɨ ɩɚɞɟɧɢɹ, ɦ/ɫ2; 

ρ – ɩɥɨɬɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɤɝ/ɦ3; 

cx – ɤɨɷɮɮɢɰɢɟɧɬ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ; 

Fa  – ɩɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɦ2; 

Vɚ max – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ; 

 ηɬɪ – ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ.  

ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ηɬɪ = 0,98ɪ · 0,99θl ,                                             (2.2) 

ɝɞɟ p – ɤɨɥɢɱɟɫɬɜɨ ɩɨɥɧɵɯ ɡɭɛɱɚɬɵɯ ɩɚɪ ɡɚɰɟɩɥɟɧɢɣ ɜ ɩɨɬɨɤɟ ɦɨɳɧɨɫɬɢ, 

 l – ɱɢɫɥɨ ɤɚɪɞɚɧɧɵɯ ɲɚɪɧɢɪɨɜ, 

ηɬɪ = 0,987 · 0,99θ6 = 0,847 

Ⱦɥɹ ɨɞɢɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

Ne max =
଴,଴ଵସ∙ଶ଴଴଻଴∙ଽ,଼ଵ∙ଶଶ,଼+଴,ହ∙ଵ,ଶହ∙଴,ହ∙ସ,଴ଷ଻∙ଶଶ,଼య଴,଼ସ଻   =144,η ɤȼɬ. 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɛɪɭɬɬɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

                                               

 
ɨɛɫ

max e
max e η

NɛɪɭɬɬɨN 
                                          

(2.3) 

ɝɞɟ ɨɛɫ  – ɄɉȾ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɢɫɬɟɦ ɞɜɢɝɚɬɟɥɹ. 
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�௘௠௔௫ሺ˄˓˖˕˕ˑሻ = ͳͶͶ,ͷͳ,ͳʹ = ͳ͹Ͷ ˍВ˕ 

ɉɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

Fa = B ∙ Hɚ∙Ʉɥ ,                                                   (2.4) 

  ɝɞɟ B – ɲɢɪɢɧɚ ɤɨɥɟɢ ɚɜɬɨɦɨɛɢɥɹ, ɦ; 

Ha – ɜɵɫɨɬɚ ɚɜɬɨɦɨɛɢɥɹ, ɦ; 

Ʉɥ – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɨɥɧɟɧɢɹ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ. 

Fa = 2,01·3,09·0,θη= 4.037 ɦ2. 

     Ɋɚɫɫɱɢɬɚɧɧɵɦ ɡɧɚɱɟɧɢɹɦ ɦɨɳɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɞɜɢɝɚɬɟɥɶ əɆɁ-η3θ42 ɫ 
ɦɨɳɧɨɫɬɶɸ 210 ɤȼɬ. ɂɦɟɟɦ ɡɚɩɚɫ ɦɨɳɧɨɫɬɢ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɤɨɪɨɫɬɢ. 

     Ʉɨɦɩɨɧɨɜɤɚ ɞɚɧɧɨɝɨ ɞɜɢɝɚɬɟɥɹ – ɪɹɞɧɚɹ ɲɟɫɬɟɪɤɚ, ɫɨɨɬɜɟɬɫɬɜɭɟɬ 
ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ ȿȼɊɈ-4, ɛɥɚɝɨɞɚɪɹ ɪɟɰɢɪɤɭɥɹɰɢɢ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 
Ʉɨɧɫɬɪɭɤɰɢɹ ɞɜɢɝɚɬɟɥɹ, ɦɨɳɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɤɚɩɨɬɧɨɣ ɢ ɛɟɡɤɚɩɨɬɧɨɣ ɤɨɦɩɨɧɨɜɤɨɣ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ ɢ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɪɟɞɴɹɜɥɹɟɦɵɦ ɬɪɟɛɨɜɚɧɢɹɦ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ.  

     Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɛɚɡɨɜɵɦ ɩɪɢɧɢɦɚɟɬɫɹ 
ɞɜɢɝɚɬɟɥɶ əɆɁ-53642  

2.3 Ɉɩɪɟɞɟɥɟɧɢɟ ɭɞɟɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ 

                                              Neɭɞ=
ே௘����ೣ௠� , ˍВ˕  (2.5)  

ɝɞɟ Ne max- ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ,   

ma - ɦɚɫɫɚ ɝɪɭɠɟɧɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɬ 

Neɭɞ=
ே௘����ೣ௠� = ଶଵ଴ଶ଴,଴଻ = ͳͲ,Ͷ͸ ˍВ˕/݉                                    

 

2.4 ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɞɜɢɝɚɬɟɥɹ 

     ȼɥɢɹɧɢɟ ɞɜɢɝɚɬɟɥɹ ɧɚ ɞɢɧɚɦɢɤɭ ɚɜɬɨɦɨɛɢɥɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɟɝɨ  ɫɤɨɪɨɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ. 
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     ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ – ɷɬɨ ɡɚɜɢɫɢɦɨɫɬɶ ɷɮɮɟɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ ɨɬ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 
ɩɪɢ ɩɨɥɧɨɣ ɩɨɞɚɱɟ ɬɨɩɥɢɜɚ ɜ ɭɫɬɚɧɨɜɢɜɲɟɦɫɹ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. ɗɬɭ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɧɚ ɬɨɪɦɨɡɧɨɦ ɫɬɟɧɞɟ.  

     ȼ ɫɥɭɱɚɟ ɨɬɫɭɬɫɬɜɢɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɭɸɬ ɷɦɩɢɪɢɱɟɫɤɢɟ 
ɡɚɜɢɫɢɦɨɫɬɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɩɨ ɢɡɜɟɫɬɧɵɦ ɤɨɨɪɞɢɧɚɬɚɦ ɨɞɧɨɣ ɬɨɱɤɢ 
ɜɨɫɩɪɨɢɡɜɟɫɬɢ ɜɫɸ ɤɪɢɜɭɸ ɦɨɳɧɨɫɬɢ. Ʉɪɢɜɭɸ ɷɮɮɟɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ Ne=f(ne) 

ɫɬɪɨɢɬɫɹ ɩɨ ɷɦɩɢɪɢɱɟɫɤɨɣ ɮɨɪɦɭɥɟ: 













3
max

3

2
max

2

2
max

1max

e

e

e

e

e

e
ee

n

n

n

n
A

n

n
ANN ,                         (2.6) 

ɝɞɟ Ne – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

Ne max – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ne – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; 

ne max – ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ               
ɦɨɳɧɨɫɬɢ, ɨɛ/ɦɢɧ; 

 А1=0,5;  А2=1,5 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɞɜɢɝɚɬɟɥɹ (ɞɢɡɟɥɶ ɫ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɦ ɜɩɪɵɫɤɨɦ). 

Ʉɪɢɜɭɸ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ Me=f(ne) ɫɬɪɨɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

e

e
e

n

N
M







31030
,      (2.7) 

ɝɞɟ Me – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɞɜɢɝɚɬɟɥɹ, ɇɦ; 

Ne – ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; 

ne – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ. 

 Ɂɧɚɱɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢ ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ɞɥɹ ɞɢɚɩɚɡɨɧɚ ɱɚɫɬɨɬ ɤɨɥɟɧɱɚɬɨɝɨ 
ɜɚɥɚ 900…2300 ɨɛ/ɦɢɧ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.1  
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Ɍɚɛɥɢɰɚ 2.1  ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɫɱɟɬɧɚɹ 

ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 
ɤɨɥɟɧɱɚɬɨɝɨ 
ɜɚɥɚ Ч, ɦɢɧ-

1 

900 1000 1200 1400 1600 1800 2000 2200 2300 

Ɇɨɳɧɨɫɬɶ, 
N, ɤȼɬ 

76 87,9 110,7 133,2 154,8 174,4 191,4 204,8 210 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ 
Ɇɤ,ɇ.ɦ 

814 840 881 909 924 926 914 889 872 

 

Ɍɚɛɥɢɰɚ 2.2 ȼɧɟɲɧɹɹ ɫɤɨɪɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɢɩɨɜɚɹ (ɩɨ ɞɚɧɧɵɦ ɡɚɜɨɞɚ 
ɢɡɝɨɬɨɜɢɬɟɥɹ ɫ ɭɱɟɬɨɦ ɤɩɞ ɨɛɫɥɭɠɢɜɚɸɳɢɯ ɫɢɫɬɟɦ) 

ɑɚɫɬɨɬɚ 
ɜɪɚɳɟɧɢɹ 
ɤɨɥɟɧɱɚɬɨɝɨ 
ɜɚɥɚ Ч, ɦɢɧ-

1 

900 1000 1200 1400 1600 1800 2000 2200 2300 

Ɇɨɳɧɨɫɬɶ, 
N, ɤȼɬ 

82 96 127 153 173 182 188 190 191 

Ʉɪɭɬɹɳɢɣ 
ɦɨɦɟɧɬ 
Ɇɤ,ɇ.ɦ 

791 830 923 949 939 879 819 751 722 

 

2.η Ɉɩɪɟɞɟɥɟɧɢɟ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ 

     ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɞɨɫɬɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ. 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

max

max105,0
a

ɜ
ɊɄɤ

eɞ
Ɉ

Vii

nr
i




 ,    (2.8)                

   ɝɞɟ Vɚ max – ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ; 

rɞ  – ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɤɨɥɟɫɚ, ɦ;  

ɤi – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ η-ɨɣ ɩɟɪɟɞɚɱɢ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ; 

maxn  –ɦɚɤɫɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 



 

Иˊˏ. ʚˋ˔ № ˇˑˍ˖ˏ. ʞˑˇ˒. ʓ˃˕

ʚˋ˔

 
͚͛.͘5.͙͘.͚͙͘8.55͚.ПЗ 

Ɉi – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ. 

݅଴ = Ͳ,ͳͲͷ ∙ ʹͲͲͲʹͳ,ʹ ∙ Ͳ,ͷͷ = ͷ,ͷ 

Ⱦɥɹ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɢ ɜ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɟ ( i ɪɤ =1,21) ɢ ɩɟɪɟɞɚɬɨɱɧɨɦ ɱɢɫɥɟ 
ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ iɝɩ = 6,77 ݅˅= ௜˅௜˓ˍ∙೔ˆ˒ ହ,ହଵ,ଶଵ∙଺,଻଻=଴,଺଻ 

ɉɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɭɫɥɨɜɢɹɦ: 

ɚ) ɢɡ ɭɫɥɨɜɢɹ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ ɫ ɞɨɪɨɝɨɣ ݅ːଵ = ௠�∙௚∙�∙௥೏ெ೐��ೣ∙௡˕˓,                                           (2.9) 

ɛ) ɢɡ ɭɫɥɨɜɢɹ ɩɪɟɨɞɨɥɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ݅ːଶ = ௠˃∙௚∙���ೣ∙௥೏ெ೐��ೣ∙௡˕˓ ,                                (2.10) 

ɜ) ɢɡ ɭɫɥɨɜɢɹ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ    ݅ːଷ = ௠˃∙௚∙���ೣ∙௥೏ெ೐��ೣ∙௡˕˓ ,         

ɝɞɟ mφ - ɦɚɫɫɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ ɜɟɞɭɳɢɟ ɤɨɥɟɫɚ, ɤɝ, 

φ - ɤɨɷɮɮɢɰɢɟɧɬ ɫɰɟɩɥɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɝɥɚ ɩɨɞɴɟɦɚ, 

rɞ - ɞɢɧɚɦɢɱɟɫɤɢɣ ɪɚɞɢɭɫ ɤɨɥɟɫɚ, ɦ, 

Me max - ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇ∙ɦ, 

ηɬɪ - ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ, 

ma - ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɦɨɛɢɥɹ, ɤɝ, 

Ψmax - ɦɚɤɫɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɨɪɨɠɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ, 

Va min - ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ. 

 

ɉɨɞɫɬɚɜɢɦ ɜ ɧɚɲɢ ɜɵɪɚɠɟɧɢɹ: 

ɚ) iiଵ = ଶ଴଴଻଴∙ଽ,଼ ∙ ଴,଼ ∙ ଴,ହହଽସଽ∙ ଴,଼ସ଻ = ͳͲ͹,͸͸ 
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ɛ) iiଶ = ଶ଴଴଻଴∙ଽ,଼ ∙ ଴,ଵ଼ ∙ ଴,ହହଽସଽ∙ ଴,଼ସ଻ = ʹͶ,ʹʹ 

ɜ) iiଷ = ଽ଴଴଴,଼ Ͳ,ͷͷ · Ͳ,ͳͲͷ = ͷͻ,Ͳ͸ 

Ɉɩɪɟɞɟɥɢɦ ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɧɚ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ iː = ௜ːభ௜˓ˍ∙௜ˆ˒                                                    (2.11) 

ɝɞɟ   iɧ1 - ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɢ ɢɡ ɭɫɥɨɜɢɹ ɫɰɟɩɥɟɧɢɹ ɤɨɥɟɫ  

ɫ ɞɨɪɨɝɨɣ,   

iɪ.ɤ - ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ. ii = ͳͲ͹,͸͸ͳ,ʹͳ ∙ ͸,͹͹ = ͳ͵,ͳͶ 

Ɉɩɪɟɞɟɥɢɦ ɞɢɚɩɚɡɨɧ ɩɟɪɟɞɚɬɨɱɧɵɯ ɱɢɫɟɥ ܦ = ݅ଵ = ௜ː௜˅                                                (2.12) 

ɂɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɢ ɨɬɫɭɬɫɬɜɢɹ  ɛɭɤɫɨɜɚɧɢɹ 
ɜɵɛɢɪɚɟɦ Ʉɉ əɆɁ 090η ɫ ɩɟɪɟɞɚɬɨɱɧɵɦɢ ɱɢɫɥɚɦɢ 

i1  = 5,22;  i2  = 2,90;  i3  =1,52;  i4  =1,00;  i5  = 0,664;  iɡ.х.  = 5,22 

2.θ Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ 

Ɍɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɚɜɬɨɦɨɛɢɥɹ ɧɚɡɵɜɚɸɬ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ ɫɢɥɵ ɬɹɝɢ ɧɚ 
ɤɨɥѐɫɚɯ ɚɜɬɨɦɨɛɢɥɹ ɨɬ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɟɪɟɞɚɱɚɯ Pk=f(ua). 

ɋɢɥɭ ɬɹɝɢ ɞɥɹ ɤɚɠɞɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ 
ɮɨɪɦɭɥɟ: �௞ = ெ೐∙೔˕˓∙�˕˓௥̱                                                  (2.13) 

ɝɞɟ Pk – ɫɢɥɚ ɬɹɝɢ ɧɚ ɤɨɥёɫɚɯ ɚɜɬɨɦɨɛɢɥɹ, ɇ; 

hɬɪ – ɄɉȾ ɬɪɚɧɫɦɢɫɫɢɢ; 

iɬɪ – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ; 

 rk – ɪɚɞɢɭɫ ɤɚɱɟɧɢɹ ɤɨɥɟɫɚ;  
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iɬɪ = iɤɩ ×iɝɥ × i ɪɤ , 

   

(2.14) 

ɝɞɟ iɤɩ – ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ;  

tɝɩ -ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɝɥɚɜɧɨɣ ɩɟɪɟɞɚɱɢ;  

t ɪɤ - ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ 

 Ɍɚɛɥɢɰɚ 2.3 ɉɟɪɟɞɚɬɨɱɧɵɟ ɱɢɫɥɚ ɬɪɚɧɫɦɢɫɫɢɢ 

 - ɩɟɪɟɞɚɬɨɱɧɨɟ ɱɢɫɥɨ ɬɪɚɧɫɦɢɫɫɢɢ 

42,761 - ɧɚ ɜɵɫɲɟɣ 1 ɩɟɪɟɞɚɱɟ 

23,756 - ɧɚ ɜɵɫɲɟɣ 2 ɩɟɪɟɞɚɱɟ 

12,451 - ɧɚ ɜɵɫɲɟɣ 3 ɩɟɪɟɞɚɱɟ 

8,192 - ɧɚ ɜɵɫɲɟɣ 4 ɩɟɪɟɞɚɱɟ 

5,439 - ɧɚ ɜɵɫɲɟɣ η ɩɟɪɟɞɚɱɟ 

75,980 - ɧɚ ɧɢɡɲɟɣ 1 ɩɟɪɟɞɚɱɟ 

42,211 - ɧɚ ɧɢɡɲɟɣ 2 ɩɟɪɟɞɚɱɟ 

22,124 - ɧɚ ɧɢɡɲɟɣ 3 ɩɟɪɟɞɚɱɟ 

14,556 - ɧɚ ɧɢɡɲɟɣ 4 ɩɟɪɟɞɚɱɟ 

9,665 - ɧɚ ɧɢɡɲɟɣ η ɩɟɪɟɞɚɱɟ 

 �௔ = Ͳ,ͳͲͷ ௡೐∙௥ೖ௜˕˓                                           ( 2,15) 

Ɇɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ : �௔ = Ͳ,ͳͲͷ ଽ଴଴∙଴,ହହ଻ହ,ଽ଼ = Ͳ,͸ͺ ˏ/˔   

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ: �௔ = Ͳ,ͳͲͷ ଶଷ଴଴∙଴,ହହହ,ସଷଽ = ʹʹ,ͺ ˏ/˔   

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɪɢɜɟɞɟɧɵ ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɬɹɝɨɜɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚ 
ɪɢɫɭɧɤɟ 2.1 
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Ɋɢɫɭɧɨɤ 2.1 Ɍɹɝɨɜɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 

2.7 Ɇɨɳɧɨɫɬɧɨɣ ɛɚɥɚɧɫ ɚɜɬɨɦɨɛɢɥɹ 

ɍɪɚɜɧɟɧɢɟ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɢɦɟɟɬ ɫɥɟɞɭɸɳɢɣ ɜɢɞ: 

Nk=Nf+Na+Nw+Nj,                                          (2.16) 

ɝɞɟ Nk – ɦɨɳɧɨɫɬɶ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɤɨɥёɫɚɦ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɦɢɫɫɢɢ, ȼɬ; 

Nf – ɦɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ, ȼɬ; 

Na – ɦɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɩɨɞɴёɦɚ, ȼɬ; 
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Nw – ɦɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ȼɬ; 

Nj – ɦɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɢɥ ɢɧɟɪɰɢɢ, ȼɬ. �௞௔௔ ∙ � = ݉ ∙ ݂ ∙ ݃ ∙ �௔ ∙ ߙݏ݋� + ݉௔ ∙ ݃ ∙ �௔ ∙ ߙ݊݅ݏ + Ͳ,ͷܥ� ∙ ߩ ∙ �௔௔ ∙ �ଷ + ݉௔ ∙ �௝ ∙�௔ ௗ�௔ௗ௧                                                                                                                     (2.17) 

Ɋɚɫɫɦɨɬɪɢɦ ɫɥɭɱɚɣ ɪɚɜɧɨɦɟɪɧɨɝɨ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɨ 
ɪɨɜɧɨɣ ɞɨɪɨɝɟ ɛɟɡ ɩɨɞɴёɦɚ, ɤɨɝɞɚ ɦɨɳɧɨɫɬɶ, ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɤɨɥёɫɚɦ (Nk) 

ɪɚɫɯɨɞɭɟɬɫɹ ɬɨɥɶɤɨ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ ɢ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜɨɡɞɭɯɚ (Nf+Nw). 

Nk  = Pk ×Va ,                                                  (2.18) 

ɝɞɟ Vɚ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɦ/ɫ. 

Ɇɨɳɧɨɫɬɶ ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɤɨɥёɫɚɦ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɦɢɫɫɢɢ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ 
ɤ.ɩ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

Nk  =83862,9×0,7 =146,2ɤȼɬ, 

Ɇɨɳɧɨɫɬɶ ɩɪɢɥɨɠɟɧɧɚɹ ɤ ɤɨɥѐɫɚɦ ɫɨ ɫɬɨɪɨɧɵ ɬɪɚɧɫɦɢɫɫɢɢ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɢ 
ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ 

Nk  = 6419,5× 22,8 =146,2ɤȼɬ, 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ: 

                                                     N f  = ma × f × g ×Va ,  (2.19)   

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ ɧɚ ɩɟɪɜɨɣ 
ɩɟɪɟɞɚɱɟ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

N f  = 20070× 0,018×9,8 × 0,7 = 2,5ɤȼɬ, 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɤɚɱɟɧɢɸ ɧɚ ɩɹɬɨɣ 
ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

N f  = 20070× 0,018×9,8 × 22,8 = 80,7ɤȼɬ, 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ: �௪ = ௫ߚ ∙ �ܥ ∙ ߩ ∙ �௔ ∙ �ଷ                                      (2.20) 

ɝɞɟ Fa – ɩɥɨɳɚɞɶ ɥɨɛɨɜɨɝɨ ɫɟɱɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ, ɦ2; 
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Fɚ  = 4,957ɦ2 ; 

βw – ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɵɱɧɨ 0,4…0,η 

Cx =0,8 -ɤɨɷɮɮɢɰɢɟɧɬ ɨɛɬɟɤɚɟɦɨɫɬɢ 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɟɪɜɨɣ 
ɩɟɪɟɞɚɱɟ: 

N w  = 0,5 × 0,8 ×1,25× 4,957× 0,73  = 1,08ɤȼɬ 

Ɇɨɳɧɨɫɬɶ ɡɚɬɪɚɱɢɜɚɟɦɚɹ ɧɚ ɩɪɟɨɞɨɥɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɹɬɨɣ 
ɩɟɪɟɞɚɱɟ ɩɟɪɟɞɚɱɟ: 

Nw  = 0,5 × 0,8 ×1,25× 4,957× 22,83  = 29376,1ȼɬ = 29,4ɤȼɬ 

Ƚɪɚɮɢɤ ɦɨɳɧɨɫɬɧɨɝɨ ɛɚɥɚɧɫɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2. 

 

Ɋɢɫɭɧɨɤ 2.2 Ɇɨɳɧɨɫɬɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
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2.8 Ⱦɢɧɚɦɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ       

Ⱦɢɧɚɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɨɣ ɧɚɡɵɜɚɸɬ ɝɪɚɮɢɤ ɡɚɜɢɫɢɦɨɫɬɢ  

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɮɚɤɬɨɪɚ  D  ɚɜɬɨɦɨɛɢɥɹ  ɫ  ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɨɣ  ɨɬ  ɫɤɨɪɨɫɬɢ  

ɞɜɢɠɟɧɢɹ ɧɚ ɪɚɡɥɢɱɧɵɯ ɩɟɪɟɞɚɱɚɯ. Ⱦɢɧɚɦɢɱɟɫɤɢɦ ɮɚɤɬɨɪɨɦ ɚɜɬɨɦɨɛɢɥɹ 
ɧɚɡɵɜɚɸɬ ɨɬɧɨɲɟɧɢɟ ɪɚɡɧɨɫɬɢ ɫɢɥɵ ɬɹɝɢ ɧɚ ɤɨɥёɫɚɯ ɢ ɫɢɥɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɜɨɡɞɭɯɚ ɤ ɜɟɫɭ ɚɜɬɨɦɨɛɢɥɹ: ܦ = �ೖ−�ೢ௠�∙௚ ,                                               (2.21) 

ɝɞɟ D – ɞɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ; 

Pw – ɫɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ, ɇ; 

ɬɚɩ- ɩɨɥɧɚɹ ɦɚɫɫɚ ɚɜɬɨɩɨɟɡɞɚ. �௪ = Ͳ,ͷ ∙ �ܥ ∙ ߩ ∙ �௔௔�ଶ                                 (2.22) 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɜ ɪ.ɤ.: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×1,72  = 7,16ɇ , 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɜ ɪ.ɤ.: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×3,12  = 23,8ɇ , 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɜ ɪ.ɤ.: 

Pw  = 0,5 × 0,8 ×1,25× 4,957× 22,82  =1288,4ɇ . 

ɋɢɥɚ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɜ ɪ.ɤ.: 

Pw  = 0,5 × 0,8 ×1,25× 4,957×12,82  = 406,07ɇ . 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ.: ܦ = ͺ͵ͺ͸ʹ − ͹,ͷʹͲͲ͹Ͳ ∙ ͻ,ͺ = Ͳ,ʹͻ͹ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ.: ܦ = Ͷ͹ͳͻ͹ − ʹ͵,ͺʹͲͲ͹Ͳ ∙ ͻ,ͺ = Ͳ,ͳ͸͹ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ. ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ.: 
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ܦ = ͳͳͶͲ͸,͸ − ͶͲ͹,ʹʹͲͲ͹Ͳ ∙ ͻ,ͺ = Ͳ,Ͳ͵ͻ 

Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɤ.ɩ. ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ.: ܦ = ͸Ͷͳͻ,͵ − ͳʹͺͷ,͹ʹͲͲ͹Ͳ ∙ ͻ,ͺ = Ͳ,Ͳͳͺ 

Ƚɪɚɮɢɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.3 

 

Ɋɢɫɭɧɨɤ 2.3 Ⱦɢɧɚɦɢɱɟɫɤɢɣ ɮɚɤɬɨɪ 
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2.9 ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɪɚɡɧɵɯ ɩɟɪɟɞɚɱɚɯ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ݆ = �−௙�ೕ ∙ ݃                                         (2.23) 

      Ƚɞɟ j – ɭɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ; 

δj – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ; 

                                 δ j  = 1,04 +  0,04·iɤɩ
2 ·i ɪɤ 

, (2.24) 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ 
ɩɟɪɟɞɚɱɟ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

δj  = 1,04 + 0,04×5,222 ×1,21 = 2,359 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ 
ɩɟɪɟɞɚɱɟ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ 

δj   1,04  0,045,222  2,15  3,383 

Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ 
ɩɟɪɟɞɚɱɟ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

δj   1,04  0,04 0,6642 1,21  1,061 

j  Ʉɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɜɪɚɳɚɸɳɢɯɫɹ ɦɚɫɫ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ 
ɩɟɪɟɞɚɱɟ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 

δj   1,04  0,04 0,6642  2,15  1,078 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: ݆ = Ͳ,ʹͻ͹ − Ͳ,Ͳͳͺ͵,͵ͺ ∙ ͻ,ͺ = ͳ,ʹͺ ˏ/˔ଶ 

 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɟɪɜɨɣ ɩɟɪɟɞɚɱɟ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: ݆ = Ͳ,ͳ͸͹ − Ͳ,Ͳͳͺʹ,͵ͷͻ ∙ ͻ,ͺ = Ͳ,͸ͺ͸ ˏ/˔ଶ 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɢ ɜɵɫɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: 
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݆ = Ͳ,Ͳͳͻ − Ͳ,Ͳͳͺͳ,Ͳ͸ͳ ∙ ͻ,ͺ = Ͳ,ͲͳͶ ˏ/˔ଶ 

ɍɫɤɨɪɟɧɢɟ ɚɜɬɨɦɨɛɢɥɹ ɧɚ ɩɹɬɨɣ ɩɟɪɟɞɚɱɟ ɢ ɧɢɡɲɟɣ ɩɟɪɟɞɚɱɟ ɪ.ɤ: ݆ = Ͳ,Ͳ͵ͻ − Ͳ,Ͳͳͺͳ,Ͳ͹ͺ ∙ ͻ,ͺ = Ͳ,ͳͻͶ ˏ/˔ଶ 

Ƚɪɚɮɢɤ ɭɫɤɨɪɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.4.

 

Ɋɢɫɭɧɨɤ 2.4 ɍɫɤɨɪɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ 
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2.10 ȼɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

ȼɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɟɦ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ. Ʉɪɢɜɭɸ 
ɭɫɤɨɪɟɧɢɣ ɪɚɡɛɢɜɚɟɦ ɧɚ ɪɹɞ ɨɬɪɟɡɤɨɜ ɢ ɫɱɢɬɚɟɦ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɢ 
ɚɜɬɨɦɨɛɢɥɶ ɪɚɡɝɨɧɹɟɬɫɹ ɫ ɩɨɫɬɨɹɧɧɵɦ ɭɫɤɨɪɟɧɢɟɦ, ɬɨ ɟɫɬɶ: 

j    0,5ji   ji1 , (2.25) 

ɝɞɟ jɫɪ – ɫɪɟɞɧɟɟ ɭɫɤɨɪɟɧɢɟ ɜ ɜɵɛɪɚɧɧɨɦ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ, ɦ/ɫ2; 

ji ɢ ji+1 – ɭɫɤɨɪɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɧɚɱɚɥɟ ɢ ɤɨɧɰɟ ɜɵɛɪɚɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 
ɫɤɨɪɨɫɬɟɣ, ɦ/ɫ2; 

i – ɧɨɦɟɪ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɢɧɬɟɪɜɚɥɚ. 

ɉɪɢ ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɨɬ Vi ɞɨ Vi+1 ɫɪɟɞɧɟɟ ɭɫɤɨɪɟɧɢɟ ɦɨɠɧɨ 
ɪɚɫɫɱɢɬɚɬɶ ɬɚɤɠɟ ɩɨ ɮɨɪɦɭɥɟ: ݅˔˓ = ௩೔−ଵ−௩೔௧೔                                              (2.26) 

ɝɞɟ ti – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ Vi ɞɨ Vi+1, ɫ. 

ɂɡ ɮɨɪɦɭɥɵ (ɯ) ɧɚɯɨɞɢɦ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɜ i-ɦ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ: ݐ௜ = �೔+భ−�೔௃˔˓                                      (2.27) 

Ɍɨɝɞɚ ɨɛɳɟɟ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ ݐ = ∑ ௜௜=ଵ௡ݐ                                (2.28) 

ɝɞɟ t – ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ Vmin ɞɨ Vmax, ɫ; 

n – ɤɨɥɢɱɟɫɬɜɨ ɢɧɬɟɪɜɚɥɨɜ. 

ɉɪɢ ɪɚɫɱёɬɟ ɩɭɬɢ ɪɚɡɝɨɧɚ ɩɪɢɛɥɢɠёɧɧɨ ɫɱɢɬɚɟɦ, ɱɬɨ ɜ ɤɚɠɞɨɦ ɢɧɬɟɪɜɚɥɟ 
ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɶ ɞɜɢɠɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ ɫɨ ɫɪɟɞɧɟɣ ɫɤɨɪɨɫɬɶɸ Vɫɪ, 

ɤɨɬɨɪɚɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

V    0,5Vi  Vi1 , (2.29) 

ɝɞɟ Vɫɪ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜ ɢɧɬɟɪɜɚɥɟ ɨɬ Vi ɞɨ Vi+1, ɦ/ɫ. 

     ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɞɨɩɭɳɟɧɢɹ, ɩɭɬɶ ɪɚɡɝɨɧɚ ɜ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ ɨɬ Vi ɞɨ Vi+1 

ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɤ: 
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Si   V  ti , (2.30) 

ɝɞɟ Si – ɩɭɬɶ, ɩɪɨɣɞɟɧɧɵɣ ɚɜɬɨɦɨɛɢɥɟɦ ɡɚ ɜɪɟɦɹ ti, ɦ. 

Ɍɨɝɞɚ ɨɛɳɢɣ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɡɚ ɜɪɟɦɹ t ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: ܵ = ∑ ௜ܵ௜=ଵ௡                                                        (2.31) 

ɝɞɟ S – ɨɛɳɢɣ ɩɭɬɶ ɪɚɡɝɨɧɚ, ɩɪɨɣɞɟɧɧɵɣ ɡɚ ɜɪɟɦɹ t, ɦ. 

     ɉɪɢ ɪɚɡɝɨɧɟ ɫ ɦɟɫɬɚ ɨɬɫɱёɬ ɜɟɞёɦ ɨɬ ɫɤɨɪɨɫɬɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɦɢɧɢɦɚɥɶɧɨ 
ɭɫɬɨɣɱɢɜɨɦɭ ɱɢɫɥɭ ɨɛɨɪɨɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ. 

     ɉɨ ɦɟɪɟ ɩɪɢɛɥɢɠɟɧɢɹ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɤ ɦɚɤɫɢɦɚɥɶɧɨɣ, ɭɫɤɨɪɟɧɢɟ 
ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɧɭɥɸ. ɗɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜɪɟɦɹ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ ɞɨ 
ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɟɪɟɫɟɱɟɧɢɟɦ ɤɪɢɜɨɣ ɭɫɤɨɪɟɧɢɹ ɫ ɨɫɶɸ 
ɚɛɫɰɢɫɫ, ɬɟɨɪɟɬɢɱɟɫɤɢ ɛɟɫɤɨɧɟɱɧɨ ɜɟɥɢɤɨ. Ɉɞɧɚɤɨ ɪɚɡɝɨɧ ɫɬɚɧɨɜɢɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ 
ɧɟ ɨɳɭɬɢɦ ɩɪɢ ɫɤɨɪɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ, ɪɚɜɧɨɣ 0,9 - 0,95 Vmax. ɉɨɷɬɨɦɭ ɜɪɟɦɹ ɢ ɩɭɬɶ 
ɪɚɡɝɨɧɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɛɵɱɧɨ ɞɨ ɫɤɨɪɨɫɬɢ ɧɚ η - 10 % ɦɟɧɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɣ. 

Ƚɪɚɮɢɤɢ ɜɪɟɦɟɧɢ ɢ ɩɭɬɢ ɪɚɡɝɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɟ 2.η. 
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Ɋɢɫɭɧɨɤ 2.η ȼɪɟɦɹ ɢ ɩɭɬɶ ɪɚɡɝɨɧɚ ɚɜɬɨɦɨɛɢɥɹ 

 

2.11 ɍɝɨɥ ɩɨɞɴёɦɚ ɚɜɬɨɦɨɛɢɥɹ 

     Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɬɹɝɟ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ߙ௠௔௫ = ݊݅ݏ�ݎ� ���ೣ−௙ √ଵ−���ೣమ +௙మଵ+௙మ                               (2.32) 

ɝɞɟ Dmax – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɬɹɝɟ, °. 
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௠௔௫ߙ = ݊݅ݏ�ݎ� Ͳ,ʹͻ͹ − Ͳ,Ͳͳͺ√ͳ − Ͳ,ʹͻ͹ଶ + Ͳ,Ͳͳͺଶͳ + Ͳ,Ͳͳͺଶ = ʹͳ,ͻ° 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɩɨ ɫɰɟɩɥɟɧɢɸ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: ∝௠௔௫�= �ሺ௠�௠݃ݐ�ݎ� ∙ � − ݂ሻ                                 (2.33) 

ɝɞɟ amax j – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɞɴёɦɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɫɰɟɩɥɟɧɢɸ, °. 

amax j= 28,3° 

 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ȾȼȺ 

 

     ȼɵɩɨɥɧɢɜ ɜɫɟ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ, ɩɪɢɲɥɢ ɤ ɜɵɜɨɞɭ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ əɆɁ-

η3θ42 ɩɨɥɧɨɫɬɶɸ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ʉɨɦɩɨɧɨɜɤɚ ɞɚɧɧɨɝɨ 
ɞɜɢɝɚɬɟɥɹ ɬɚɤɠɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɥɚɫɫɭ, ɛɥɚɝɨɞɚɪɹ ɪɟɰɢɪɤɭɥɹɰɢɢ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɨɜ. 

 Ʉɨɧɫɬɪɭɤɰɢɹ ɞɜɢɝɚɬɟɥɹ, ɦɨɳɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɚɹ, ɬɚɤ ɤɚɤ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɤɚɩɨɬɧɨɣ ɢ ɛɟɡɤɚɩɨɬɧɨɣ 
ɤɨɦɩɨɧɨɜɤɨɣ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ.  
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3 ɄɈɇɋɌɊɍɄɌɈɊɋɄȺə ɑȺɋɌɖ 

     ȼ ɞɢɩɥɨɦɧɨɦ ɩɪɨɟɤɬɟ, ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɛɵɥ ɜɵɛɪɚɧ 
ɝɪɭɡɨɜɢɤ ɍɪɚɥ-43204, ɫ ɦɨɞɟɪɧɢɡɢɪɭɟɦɵɦ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ. ɉɪɢɰɟɩ-ɪɨɫɩɭɫɤ 
ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɛɚɡɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɟɦ ɦɟɯɚɧɢɡɦɚ, ɨɫɭɳɟɫɬɜɥɹɸɳɟɝɨ ɩɨɜɨɪɨɬ 
ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ. 

     ɉɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɭɩɪɚɜɥɟɧɢɹ ɩɨɜɨɪɨɬɧɵɦɢ ɩɟɪɟɞɧɢɦɢ ɤɨɥɟɫɚɦɢ ɩɪɢɰɟɩɨɜ 
ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟ 
ɨɬɥɢɱɚɸɬɫɹ ɩɪɢɧɰɢɩɢɚɥɶɧɨ ɨɬ ɭɫɬɪɨɣɫɬɜ, ɩɪɢɦɟɧɹɟɦɵɯ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɰɟɩɨɜ 
ɨɛɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɧɚɦɢ ɪɚɧɟɟ. 

 

3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɦɚɧёɜɪɟɧɧɨɫɬɢ     

 Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɩɪɢɰɟɩɚ ɪɨɫɩɭɫɤɚ ɫ ɭɩɪɚɜɥɹɟɦɵɦɢ ɤɨɥɟɫɚɦɢ ɧɟ 
ɭɩɪɚɜɥɹɟɦɵɦɢ ɪɚɫɫɦɨɬɪɢɦ ɤɢɧɟɦɚɬɢɤɭ ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ ɩɨ ɤɪɢɜɨɥɢɧɟɣɧɨɣ 
ɬɪɚɟɤɬɨɪɢɢ. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɭɝɥɨɜ ɩɨɜɨɪɨɬɚ ɩɪɢɰɟɩɚ ɪɨɫɩɭɫɤɚ ɫ  ɭɩɪɚɜɥɹɟɦɵɦɢ 
ɤɨɥɟɫɚɦɢ ɢ ɧɟ ɭɩɪɚɜɥɹɟɦɵɦɢ ɪɚɫɫɦɨɬɪɢɦ ɤɢɧɟɦɚɬɢɤɭ ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ ɩɨ 
ɤɪɢɜɨɥɢɧɟɣɧɨɣ ɬɪɚɟɤɬɨɪɢɢ. 

 

Ɋɢɫɭɧɨɤ 3.1. Ⱦɜɢɠɟɧɢɟ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɧɚ ɩɨɜɨɪɨɬɟ 

1 - ɬɹɝɚɱ; 2- ɩɪɢɰɟɩ ɪɨɫɩɭɫɤ; 3- ɝɪɭɡ ɞɥɢɧɧɨɦɟɪ; С(ȺȻ) – ɪɚɫɫɬɨɹɧɢɟ ɫɰɟɩɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɨɬ ɡɚɞɧɟɣ ɨɫɢ ɬɹɝɚɱɚ; ХР(Ȼȼ) – ɞɥɢɧɚ ɞɵɲɥɚ ɩɪɢɰɟɩɚ; ΔR-ɫɦɟɳɟɧɢɟ 
ɩɪɢɰɟɩɚ ɤ ɰɟɧɬɪɭ ɩɨɜɨɪɨɬɚ. 
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ɉɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɩɨɜɨɪɨɬɟ ɩɪɢɰɟɩ ɪɨɫɩɭɫɤ ɫɦɟɳɚɟɬɫɹ ɤ ɰɟɧɬɪɭ ɧɚ ɜɟɥɢɱɢɧɭ 

Ɇɚɧɟɜɪɟɧɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ ɨɯɚɪɚɤɬɟɪɢɡɨɜɚɧɚ ɫɥɟɞɭɸɳɢɦɢ ɨɰɟɧɨɱɧɵɦɢ 
ɩɨɤɚɡɚɬɟɥɹɦɢ: ɦɢɧɢɦɚɥɶɧɵɦ ɪɚɞɢɭɫɨɦ ɩɨɜɨɪɨɬɚ;  

-ɜɧɟɲɧɢɦ ɝɚɛɚɪɢɬɧɵɦ ɪɚɞɢɭɫɨɦ ɩɨɜɨɪɨɬɚ; 

- ɜɧɭɬɪɟɧɧɢɦ ɝɚɛɚɪɢɬɧɵɦ ɪɚɞɢɭɫɨɦ ɩɨɜɨɪɨɬɚ;  

-ɩɨɜɨɪɨɬɧɨɣ ɲɢɪɢɧɨɣ ɚɜɬɨɦɨɛɢɥɹ ɩɨ ɫɥɟɞɭ ɤɨɥɟɫ;  

-ɝɚɛɚɪɢɬɧɨɣ ɩɨɥɨɫɨɣ ɞɜɢɠɟɧɢɹ; 

- ɭɞɟɥɶɧɨɣ ɬɹɝɨɜɨɣ ɫɢɥɨɣ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɫɨɜɟɪɲɟɧɢɹ ɩɨɜɨɪɨɬɚ;  

-ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɰɟɩɧɨɣ ɫɢɥɵ ɤɨɥɟɫ ɩɪɢ ɩɨɜɨɪɨɬɟ;  

-ɭɫɢɥɢɟɦ ɧɚ ɪɭɥɟɜɨɦ ɤɨɥɟɫɟ ɩɪɢ ɩɨɜɨɪɨɬɟ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ ɧɚ ɦɟɫɬɟ; 

-ɫɥɨɠɧɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɞɜɢɠɟɧɢɹ ɡɚɞɧɢɦ ɯɨɞɨɦ. 

     ɉɟɪɜɵɟ ɬɪɢ ɩɨɤɚɡɚɬɟɥɹ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢ ɤɨɧɬɪɨɥɶɧɵɯ ɢɫɩɵɬɚɧɢɹɯ 
ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɩɟɰɢɚɥɶɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (Ɍɋɋɇ). Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɩɨɜɨɪɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɬɹɝɚɱɚ Rmin – ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ ɞɨ ɨɫɢ ɫɥɟɞɚ 
ɩɟɪɟɞɧɟɝɨ ɡɚɛɟɝɚɸɳɟɝɨ ɤɨɥɟɫɚ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɭɝɥɚɯ ɩɨɜɨɪɨɬɚ ɭɩɪɚɜɥɹɟɦɵɯ 
ɤɨɥɟɫ. ȼɧɟɲɧɢɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ Rɝɚɛmax ɡɚɦɟɪɹɸɬ ɞɥɹ ɬɟɯ ɠɟ ɭɫɥɨɜɢɣ 
ɩɨ ɬɨɱɤɟ (ɧɚɩɪɢɦɟɪ, ɛɭɮɟɪ, ɩɟɪɟɞɧɟɟ ɤɨɥɟɫɨ), ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɣ ɨɬ ɰɟɧɬɪɚ 
ɩɨɜɨɪɨɬɚ. ȼɧɭɬɪɟɧɧɢɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ Rɝɚɛmax  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɬɨɱɤɟ, 
ɧɚɢɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧɧɨɣ ɤ ɰɟɧɬɪɭ ɩɨɜɨɪɨɬɚ. Ɋɚɞɢɭɫɵ Rɝɚɛmax , Rmin ɢ Rɝɚɛmin 

ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɩɥɨɳɚɞɶ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɦɚɧɟɜɪɢɪɨɜɚɧɢɹ ɢ ɪɚɡɜɨɪɨɬɚ 
ɚɜɬɨɩɨɟɡɞɚ. 

     ɉɨɜɨɪɨɬɧɚɹ ɲɢɪɢɧɚ ɩɨ ɫɥɟɞɭ ɤɨɥɟɫ Bɩ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɚɤ ɪɚɡɧɨɫɬɶ ɫɚɦɨɝɨ 
ɛɨɥɶɲɨɝɨ ɢ ɫɚɦɨɝɨ ɦɚɥɨɝɨ ɪɚɞɢɭɫɨɜ ɩɨɜɨɪɨɬɚ ɩɨ ɨɫɹɦ ɫɥɟɞɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɨɥɟɫ (ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɝɨ ɢ ɧɚɢɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧɧɨɝɨ ɤ ɰɟɧɬɪɭ ɩɨɜɨɪɨɬɚ).         

      Ƚɚɛɚɪɢɬɧɚɹ ɩɨɥɨɫɚ ɞɜɢɠɟɧɢɹ Bɝɚɛ ɪɚɜɧɚ ɪɚɡɧɨɫɬɢ ɪɚɞɢɭɫɨɜ ɩɨɜɨɪɨɬɚ ɬɨɱɟɤ, 
ɧɚɢɛɨɥɟɟ ɭɞɚɥɟɧɧɨɣ ɢ ɧɚɢɛɨɥɟɟ ɩɪɢɛɥɢɠɟɧɧɨɣ ɤ ɰɟɧɬɪɭ ɩɨɜɨɪɨɬɚ: 

 

Bɝɚɛ = Rɝɚɛmax – Rɝɚɛmin                                                                (3.1) 
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     ɉɨɜɨɪɨɬɧɚɹ ɲɢɪɢɧɚ ɢ ɝɚɛɚɪɢɬɧɚɹ ɩɨɥɨɫɚ ɞɜɢɠɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɲɢɪɢɧɭ 
ɤɨɪɢɞɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɩɪɢ ɫɨɜɟɪɲɟɧɢɢ ɤɪɭɬɵɯ ɩɨɜɨɪɨɬɨɜ, ɚ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɜɢɠɟɧɢɹ ɜ ɩɪɨɟɡɞɚɯ ɡɚɞɚɧɧɨɣ ɮɨɪɦɵ ɢ ɪɚɡɦɟɪɨɜ. ɍɞɟɥɶɧɚɹ ɬɹɝɨɜɚɹ ɫɢɥɚ Fɩ ɩɪɢ 
ɩɨɜɨɪɨɬɟ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɫɨɜɟɪɲɟɧɢɹ ɩɨɜɨɪɨɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬɧɨɲɟɧɢɟɦ 
ɬɹɝɨɜɨɣ ɫɢɥɵ ɧɚ ɜɟɞɭɳɢɯ ɤɨɥɟɫɚɯ ɤ ɫɢɥɟ ɬɹɠɟɫɬɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ ɩɨɜɨɪɨɬɟ ɟɝɨ ɩɨ 
ɦɢɧɢɦɚɥɶɧɨɦɭ ɢɥɢ ɛɥɢɡɤɨɦɭ ɤ ɧɟɦɭ ɪɚɞɢɭɫɭ, ɚ ɬɚɤɠɟ ɫ ɦɢɧɢɦɚɥɶɧɨɣ ɭɫɬɨɣɱɢɜɨɣ 
ɫɤɨɪɨɫɬɶɸ. ɑɟɦ ɦɟɧɶɲɟ ɭɞɟɥɶɧɚɹ ɬɹɝɨɜɚɹ ɫɢɥɚ, ɬɟɦ ɦɟɧɶɲɟ ɧɚɝɪɭɠɚɟɬɫɹ 
ɞɜɢɝɚɬɟɥɶ ɩɪɢ ɩɟɪɟɯɨɞɟ ɚɜɬɨɩɨɟɡɞɚ ɨɬ ɩɪɹɦɨɥɢɧɟɣɧɨɝɨ ɞɜɢɠɟɧɢɹ ɤ 
ɤɪɢɜɨɥɢɧɟɣɧɨɦɭ ɫ ɤɪɭɬɵɦɢ ɩɨɜɨɪɨɬɚɦɢ. Ʉɨɷɮɮɢɰɢɟɧɬɨɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɰɟɩɧɨɣ 
ɫɢɥɵ ɤɨɥɟɫ Фɮi ɧɚɡɵɜɚɟɬɫɹ ɨɬɧɨɲɟɧɢɟ ɫɭɦɦɚɪɧɨɣ ɫɢɥɵ, ɞɟɣɫɬɜɭɸɳɟɣ ɜ ɤɨɧɬɚɤɬɟ 
ɤɨɥɟɫ, ɤ ɩɨɬɟɧɰɢɚɥɶɧɨ ɜɨɡɦɨɠɧɨɣ ɫɢɥɟ ɩɨ ɫɰɟɩɥɟɧɢɸ. 

 

3.2 Ɋɚɫɱɟɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɧɟɜɪɟɧɧɨɫɬɢ Ɍɋɋɇ  

     ȼɫɟ ɨɰɟɧɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɦɚɧɟɜɪɟɧɧɨɫɬɢ, ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɬɚɤɨɝɨ ɩɨɤɚɡɚɬɟɥɹ, 
ɤɚɤ ɥɟɝɤɨɫɬɶ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢ ɩɨɜɨɪɨɬɚɯ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ ɧɚ ɦɟɫɬɟ, 
ɦɨɝɭɬ ɛɵɬɶ ɫɪɚɜɧɢɬɟɥɶɧɨ ɩɪɨɫɬɨ ɨɩɪɟɞɟɥɟɧɵ ɪɚɫɱɟɬɨɦ.  

     ɉɨɫɥɟɞɧɢɣ ɩɨɤɚɡɚɬɟɥɶ ɨɛɵɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. Ɇɢɧɢɦɚɥɶɧɵɣ 
ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɞɥɹ ɞɜɭɯɨɫɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɩɪɢ Vɬ = 0 ɦɨɠɧɨ ɜɵɱɢɫɥɢɬɶ 
ɩɨ ɮɨɪɦɭɥɟ: ܴ௠௜௡˕ = ௅௦௜௡����ೣ                                                (3.2) 

 

ɝɞɟ ��௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɟɪɟɞɧɟɝɨ ɡɚɛɟɝɚɸɳɟɝɨ ɭɩɪɚɜɥɹɟɦɨɝɨ 
ɤɨɥɟɫɚ. Ⱦɥɹ ɬɪɟɯɨɫɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɜɧɚɱɚɥɟ ɩɪɢ Vɬ = 0 ɜɵɱɢɫɥɹɸɬ Xɬ ɢ Rɬ 

ɩɪɢ șmax,  

ɚ ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɩɨ ɜɵɪɚɠɟɧɢɸ: 

 ܴ௠௜௡˕ = √ሺܴ˕ + Ͳ,ͷВሻଶ + ሺܮଷ − ܺ˕ሻଶ                                 (3.3) 

 

     Ɇɢɧɢɦɚɥɶɧɵɣ ɝɚɛɚɪɢɬɧɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɜɵɱɢɫɥɹɸɬ ɩɨ ɷɥɟɦɟɧɬɚɪɧɵɦ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɦ ɮɨɪɦɭɥɚɦ ɩɪɢ ɧɚɥɢɱɢɢ ɡɧɚɱɟɧɢɣ бɬ ɢ Rɬ, 
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3.3 ȼɥɢɹɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɧɚ ɦɚɧɟɜɪɟɧɧɨɫɬɶ 
Ɍɋɋɇ 

      Ɉɫɧɨɜɧɵɦɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɮɚɤɬɨɪɚɦɢ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɩɨɤɚɡɚɬɟɥɢ 
ɦɚɧɟɜɪɟɧɧɨɫɬɢ Ɍɋɋɇ, ɹɜɥɹɸɬɫɹ ɜɟɥɢɱɢɧɵ ɛɚɡɵ ɟɝɨ ɡɜɟɧɶɟɜ ɢ ɭɝɥɵ ɩɨɜɨɪɨɬɚ 
ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ, ɢɡɦɟɧɟɧɢɟ ɤɨɬɨɪɵɯ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɟɬ ɧɚ ɪɚɞɢɭɫ ɢ ɞɪɭɝɢɟ 
ɩɨɤɚɡɚɬɟɥɢ.  

    ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ, ɫɨɝɥɚɫɧɨ ɬɟɦɟ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ, ɞɥɹ ɞɜɭɯɨɫɧɵɯ ɩɪɢɰɟɩɨɜ-

ɪɨɫɩɭɫɤɨɜ, ɚ ɬɚɤɠɟ ɞɥɹ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɡɜɟɧɶɟɜ Ɍɋɋɇ) ɫ ɩɟɪɟɞɧɢɦɢ ɭɩɪɚɜɥɹɟɦɵɦɢ 
ɤɨɥɟɫɚɦɢ ɡɚɜɢɫɢɦɨɫɬɢ R = П(L, ș) ɜ ɩɪɟɞɟɥɚɯ ɢɯ ɩɪɚɤɬɢɱɟɫɤɢ ɜɨɡɦɨɠɧɨɝɨ 
ɢɡɦɟɧɟɧɢɹ ɢɦɟɸɬ ɯɚɪɚɤɬɟɪ, ɛɥɢɡɤɢɣ ɤ ɥɢɧɟɣɧɨɦɭ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɡɦɟɧɟɧɢɹ 
ɪɚɞɢɭɫɚ R ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɛɚɡɵ L ɧɟɫɤɨɥɶɤɨ ɛɨɥɶɲɚɹ, ɱɟɦ ɨɬ ɭɝɥɚ ɩɨɜɨɪɨɬɚ șmax.  

 

3.4 Ɋɚɫɱɟɬɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɦɚɧɟɜɪɟɧɧɨɫɬɢ 

     Ɋɚɫɫɱɢɬɚɟɦ ɩɚɪɚɦɟɬɪɵ ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɪɨɫɩɭɫɤɚ ɫ ɭɩɪɚɜɥɹɟɦɵɦɢ ɦɨɫɬɚɦɢ. ɉɨɞ 
ɩɚɪɚɦɟɬɪɚɦɢ ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɩɨɧɢɦɚɸɬɫɹ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ, ɲɢɪɢɧɚ ɩɨɥɨɫɵ 
ɞɜɢɠɟɧɢɹ ɢ ɫɢɥɚ ɬɹɝɢ, ɬɪɟɛɭɟɦɚɹ ɞɥɹ ɩɨɜɨɪɨɬɚ ɚɜɬɨɩɨɟɡɞɚ. Ɇɟɠɞɭ ɪɚɞɢɭɫɨɦ 
ɩɨɜɨɪɨɬɚ ɢ ɲɢɪɢɧɨɣ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɫɭɳɟɫɬɜɭɟɬ ɜɡɚɢɦɨɫɜɹɡɶ, ɨɛɭɫɥɨɜɥɟɧɧɚɹ 
ɢɡɦɟɧɟɧɢɟɦ ɤɨɨɪɞɢɧɚɬɵ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ, ɜɵɡɜɚɧɧɨɝɨ ɭɜɨɞɨɦ ɷɥɚɫɬɢɱɧɨɝɨ ɤɨɥɟɫɚ. 
ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɲɢɪɢɧɚ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɫɱɟɬɨɦ ɤɨɨɪɞɢɧɚɬ ɰɟɧɬɪɚ 
ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɡɜɟɧɶɟɜ ɚɜɬɨɩɨɟɡɞɚ, ɥɢɛɨ ɜɵɱɢɫɥɟɧɢɟɦ ɪɚɞɢɭɫɚ ɩɨɜɨɪɨɬɚ 
ɬɹɝɚɱɚ ɢ ɭɝɥɨɜ ɫɤɥɚɞɵɜɚɧɢɹ ɦɟɠɞɭ ɡɜɟɧɶɹɦɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɷɬɨɣ ɡɚɞɚɱɢ 
ɩɪɢɧɢɦɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɞɨɩɭɳɟɧɢɹ: 

-ɞɜɢɠɟɧɢɟ ɚɜɬɨɩɨɟɡɞɚ ɪɚɜɧɨɦɟɪɧɨɟ 

-ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɨɞɚ ɲɢɧ ɢɦɟɟɬ ɥɢɧɟɣɧɭɸ ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ  

     Ⱦɨɩɭɳɟɧɢɟ ɨ ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ ɩɨɡɜɨɥɹɟɬ ɨɩɪɟɞɟɥɢɬɶ ɫɢɥɭ 
ɬɹɝɢ ɬɹɝɚɱɚ, ɧɟɨɛɯɨɞɢɦɭɸ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɞɜɢɠɟɧɢɸ ɢ ɩɨɬɟɪɶ ɧɚ 
ɭɜɨɞ ɲɢɧ ɩɪɢ ɡɚɞɚɧɧɵɯ ɩɚɪɚɦɟɬɪɚɯ ɚɤɬɢɜɢɡɚɰɢɢ ɩɨɥɭɩɪɢɰɟɩɧɵɯ ɡɜɟɧɶɟɜ, ɛɟɡ 
ɭɱɟɬɚ ɢɧɟɪɰɢɨɧɧɵɯ ɧɚɝɪɭɡɨɤ. Ʌɢɧɟɣɧɵɣ ɭɜɨɞ ɲɢɧ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɨɡɜɨɥɹɟɬ ɧɟ 
ɭɱɢɬɵɜɚɬɶ ɩɟɪɟɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɩɨ ɥɟɜɵɦ ɢ ɩɪɚɜɵɦ ɛɨɪɬɚɦ ɡɜɟɧɶɟɜ ɚɜɬɨ- 

ɩɨɟɡɞɚ, ɬ.ɟ. ɡɚɦɟɧɢɬɶ ɤɨɥɟɫɧɭɸ ɨɫɶ ɩɪɢɜɟɞɟɧɧɵɦ ɤɨɥɟɫɨɦ, ɪɚɫɩɨɥɨɠɟɧɧɵɦ ɧɚ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɡɜɟɧɚ. ɉɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɨɞɚ ɭɦɧɨɠɢɬɶ ɧɚ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɲɢɧ ɧɚ ɨɫɢ.  

Ⱥɥɝɨɪɢɬɦ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ ɫɥɟɞɭɸɳɢɣ: 

-ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ ɬɹɝɚɱɚ ɛɟɡ ɭɱɟɬɚ ɪɨɫɩɭɫɤɚ; 
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-ɨɩɪɟɞɟɥɟɧɢɟ ɭɝɥɨɜ ɫɤɥɚɞɵɜɚɧɢɹ ɡɜɟɧɶɟɜ ɚɜɬɨɩɨɟɡɞɚ; 

-ɪɚɫɱɟɬ ɪɟɚɤɰɢɣ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ ɧɚɱɢɧɚɹ ɫ ɩɨɫɥɟɞɧɟɝɨ ɩɪɢɰɟɩɧɨɝɨ 
ɡɜɟɧɚ; 

-ɨɩɪɟɞɟɥɟɧɢɟ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ ɬɹɝɚɱɚ ɫ ɭɱɟɬɨɦ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɪɟɚɤɰɢɣ ɜ 
ɟɝɨ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ; 

-ɩɨɜɬɨɪɟɧɢɟ ɪɚɫɱɟɬɨɜ ɫ ɰɟɥɶɸ ɩɨɥɭɱɟɧɢɹ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ; 

-ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɨɚɧɚɥɢɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ.  

     ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɪɨɫɩɭɫɤɚ, ɨɞɧɢɦ ɢɡ 
ɨɫɧɨɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɹɜɥɹɟɬɫɹ ɟɝɨ ɜɩɢɫɵɜɚɟɦɨɫɬɶ ɜ ɩɨɥɨɫɭ ɞɜɢɠɟɧɢɹ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɲɢɪɢɧɵ ɢ ɪɚɞɢɭɫɚ. ɉɪɢɱɟɦ ɪɚɞɢɭɫ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɩɪɢɧɢɦɚɟɬɫɹ 
ɩɨɫɬɨɹɧɧɵɦ, ɬ.ɟ. ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɥɶɤɨ ɤɪɭɝɨɜɚɹ ɱɚɫɬɶ ɩɨɜɨɪɨɬɚ. Ɋɚɫɫɦɨɬɪɢɦ 
ɩɨɜɨɪɨɬ ɬɪɟɯɡɜɟɧɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɧɨɝɨ ɚɜɬɨɩɨɟɡɞɚ. Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ 
ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɚɜɬɨɩɨɟɡɞɚ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɩɨɥɭɩɪɢɰɟɩɨɜ ɧɟ ɢɦɟɟɬ 
ɩɪɢɧɰɢɩɢɚɥɶɧɵɯ ɨɬɥɢɱɢɣ ɢ ɦɨɠɟɬ ɛɵɬɶ ɜɵɩɨɥɧɟɧ ɩɨ ɚɧɚɥɨɝɢɢ. ɉɪɢ ɞɜɭɯɡɜɟɧɧɨɦ 
ɚɜɬɨɩɨɟɡɞɟ ɪɚɫɱɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɭɩɪɨɳɚɟɬɫɹ ɢ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧ ɢɡ ɪɚɫɱɟɬɚ, 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɧɢɠɟ, ɩɭɬёɦ ɢɫɤɥɸɱɟɧɢɹ ɭɪɚɜɧɟɧɢɣ ɞɥɹ ɬɪɟɬɶɟɝɨ ɡɜɟɧɚ.  

Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɚɜɬɨɩɨɟɡɞɚ ɩɪɢɜɟɞɟɧɚ ɧɚ ɪɢɫ. 3.1.  

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɨɛɨɡɧɚɱɟɧɢɹ ɩɨɪɹɞɤɨɜɵɯ ɧɨɦɟɪɨɜ, 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɹɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ: 

j – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɡɜɟɧɚ ɚɜɬɨɩɨɟɡɞɚ (У = 1, 2, 3); 

i – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɨɫɢ У-ɝШ ɡɜɟɧɚ (Т = 1, …, Ч);  

lji – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɞɨ 1-ɣ ɨɫɢ У-ɝШ ɡɜɟɧɚ (ɞɥɹ ɬɹɝɚɱɚ – 

ɨɬ ɩɟɪɜɨɣ ɨɫɢ); 

nj – ɤɨɥɢɱɟɫɬɜɨ ɨɫɟɣ У-ɝШ ɡɜɟɧɚ; 

ljɫɰ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɨɩɨɪɧɨ-ɫɰɟɩɧɵɦɢ ɭɫɬɪɨɣɫɬɜɚɦɢ (ɞɥɹ ɬɹ- ɝɚɱɚ – ɨɬ ɩɟɪɜɨɣ 
ɨɫɢ);  

Tji – ɫɢɥɚ ɬɹɝɢ ɧɚ ɩɪɢɜɟɞɟɧɧɨɦ ɤɨɥɟɫɟ (У = 2, 3); 

Rfji – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɤɚɱɟɧɢɸ ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ;  

Α1i – ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɤɨɥɟɫ ɬɹɝɚɱɚ;  

V1 – ɫɤɨɪɨɫɬɶ ɬɹɝɚɱɚ;  
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K1 T – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɢɥɵ ɬɹɝɢ ɩɨ ɨɫɹɦ ɬɹɝɚɱɚ; 

Kji – ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɨɞɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ;  

Rj – ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ У-ɝШ ɡɜɟɧɚ (ɞɥɢɧɚ ɨɬɪɟɡɤɚ ɩɟɪɩɟɧɞɢɤɭɥɹɪɚ ɤ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ 
ɡɜɟɧɚ); 

Aj – ɫɦɟɳɟɧɢɟ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɞɧɟɝɨ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ У-ɝШ ɡɜɟɧɚ (ɞɥɹ ɬɹɝɚɱɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɩɟɪɟɞɧɟɣ ɨɫɢ); 

T – ɫɢɥɚ ɬɹɝɢ ɬɹɝɚɱɚ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɞɜɢɠɟɧɢɹ (ɛɟɡ ɥɢɧɟɣɧɨɝɨ 
ɭɫɤɨɪɟɧɢɹ) ɚɜɬɨɩɨɟɡɞɚ;  

Pɛji – ɛɨɤɨɜɚɹ ɫɢɥɚ ɧɚ ɩɪɢɜɟɞɟɧɧɨɦ ɤɨɥɟɫɟ;  

Αji – ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ ɩɨɥɭɩɪɢɰɟɩɧɨɝɨ ɡɜɟɧɚ (У = 2, 3);  

δji – ɭɝɨɥ ɭɜɨɞɚ ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ;  

șj – ɭɝɨɥ ɫɤɥɚɞɵɜɚɧɢɹ ɦɟɠɞɭ У-ɦ ɢ (У + 1)-ɦ ɡɜɟɧɶɹɦɢ;  

Vj – ɫɤɨɪɨɫɬɶ У-ɝШ ɡɜɟɧɚ (У = 2, 3);  

Px
jj+1 – ɪɟɚɤɰɢɹ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ У-ɝШ ɡɜɟɧɚ ɧɚ (У + 1)-О ɡɜɟɧɨ ɩɨ 

ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (У + 1)-ɝШ ɡɜɟɧɚ;  

Py
jj+1 – ɪɟɚɤɰɢɹ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ У-ɝШ ɡɜɟɧɚ ɧɚ (У + 1)-О ɡɜɟɧɨ ɩɨ 

ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ (У + 1)-ɝШ ɡɜɟɧɚ;  

Pɰɛji – ɰɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ 1-ɸ ɨɫɶ У-ɝШ ɡɜɟɧɚ. 
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Ɋɢɫ. 3.2. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɨɜɨɪɨɬɚ ɬɪɟɯɡɜɟɧɧɨɝɨ ɚɜɬɨɩɨɟɡɞɚ. 

     ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɢɜɟɞɟɧɢɟ ɰɟɧɬɪɨɛɟɠɧɨɣ ɫɢɥɵ ɤ ɨɫɹɦ ɚɜɬɨɩɨɟɡɞɚ 
ɦɚɬɟɦɚɬɢɱɟɫɤɢ ɫɩɪɚɜɟɞɥɢɜɨ ɢ ɩɨɡɜɨɥɹɟɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɤɨɥɢɱɟɫɬɜɨ 
ɢɬɟɪɚɰɢɣ ɪɚɫɱɟɬɚ (ɨ ɧɢɯ ɛɭɞɟɬ ɫɤɚɡɚɧɨ ɧɢɠɟ), ɚ ɬɚɤɠɟ ɭɩɪɨɫɬɢɬɶ ɡɚɞɚɧɢɟ 
ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɬɚɤ ɤɚɤ ɧɟ ɧɭɠɧɨ ɨɩɪɟɞɟɥɹɬɶ ɰɟɧɬɪɵ ɬɹɠɟɫɬɢ ɤɚɠɞɨɝɨ ɡɜɟɧɚ. 
ɇɚɪɹɞɭ ɫ ɷɬɢɦ ɞɚɧɧɨɟ ɩɪɢɜɟɞɟɧɢɟ ɞɟɥɚɟɬ ɧɟɜɨɡɦɨɠɧɵɦ ɨɩɪɟɞɟɥɟɧɢɟ ɭɫɢɥɢɣ ɜ 
ɨɩɨɪɧɨ-ɫɰɟɩɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ, ɩɨɫɤɨɥɶɤɭ ɱɚɫɬɶ ɦɚɫɫɵ ɡɜɟɧɚ ɩɪɢɜɟɞɟɧɚ ɤ ɨɫɹɦ 
ɞɪɭɝɢɯ ɡɜɟɧɶɟɜ. Ⱦɥɹ ɷɬɢɯ ɭɫɢɥɢɣ ɧɟɨɛɯɨɞɢɦɨ ɰɟɧɬɪɨɛɟɠɧɵɟ ɫɢɥɵ ɩɪɢɤɥɚɞɵɜɚɬɶ ɤ 
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ɰɟɧɬɪɚɦ ɬɹɠɟɫɬɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɫɨɫɬɚɜɢɦ ɭɪɚɜɧɟɧɢɹ ɫɬɚɬɢɤɢ 
(ɩɨ ɬɪɢ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɡɜɟɧɚ): ɭɪɚɜɧɟɧɢɹ ɩɪɨɟɤɰɢɣ ɫɢɥ ɧɚ ɩɪɨɞɨɥɶɧɭɸ ɢ 
ɩɨɩɟɪɟɱɧɭɸ ɨɫɢ ɡɜɟɧɚ ɢ ɭɪɚɜɧɟɧɢɹ ɫɭɦɦ ɦɨɦɟɧɬɨɜ ɫɢɥ. ɇɚɱɧɟɦ ɫ ɩɨɫɥɟɞɧɟɝɨ 
(ɬɪɟɬɶɟɝɨ) ɡɜɟɧɚ. ɋɭɦɦɚ ɦɨɦɟɧɬɨɜ ɫɢɥ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɨɱɤɢ ɫɰɟɩɤɢ 

 ∑ ݈ଷ௜�௕ଷ௜�ߙݏ݋ଷ௜ − ∑ ݈ଷ௜�௕ଷ௜ cosሺߙଷ௜ + �ଷ௜ሻ + ∑ ( ௙ܴଷ௜ − ଷܶ௜)݈ଷ௜ߙ݊݅ݏଷ௜ = Ͳ௡య௜=ଵ௡య௜=ଵ௡య௜=ଵ (3.4)  

 

ɐɟɧɬɪɨɛɟɠɧɚɹ ɫɢɥɚ Pɰɛ3i ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 

 �ц˄ଷ௜ = ௠ೕ೔�ೕ೔మ�ೕ೔ = ௠ೕ೔�ೕమ�ೕc୭s ሺ�ೕ೔+�ೕ೔ሻ                                   (3.5) 

 

ɝɞɟ ЦУТ – ɦɚɫɫɚ, ɩɪɢɯɨɞɹɳɚɹɫɹ ɧɚ Т-О ɩɪɢɜɟɞɟɧɧɨɟ ɤɨɥɟɫɨ У-ɝɨ ɡɜɟɧɚ; VУТ – ɫɤɨɪɨɫɬɶ 
ɬɨɱɤɢ Т-ɝɨ ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ У-ɝɨ ɡɜɟɧɚ. Ȼɨɤɨɜɚɹ ɪɟɚɤɰɢɹ PɛТУ ɧɚ ɩɪɢɜɟɞɟɧɧɨɦ ɢ 
ɤɨɥɟɫɟ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ 

 �˄ ௜௝ = ௝௜�௝௜ܭ = ݃ݐ�ݎ�௝௜ሺܭ ௟ೕ೔−�೔�ೕ − ௝௜ሻߙ ≈ ௝௜ሺ௟ೕ೔−�೔�ೕܭ −  ௝௜ሻ                 (3.6)ߙ

 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɛɨɤɨɜɵɯ ɢ ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɜ ɢɫɤɨɦɨɟ ɭɪɚɜɧɟɧɢɟ ɢ ɩɪɨɜɟɞɹ 
ɨɛɨɡɧɚɱɟɧɢɹ, ɩɨ ɭɱɢɦ 

 �ଷ = ஺యయ�య+஺యభ஺యమ                                                   (3.7) 

 

ɝɞɟ ܣଷଵ = ∑ ଷ௜௡య௜=ଵߙݏ݋�ଷ௜݈ଷ௜ܭ                                        (3.8)       

ଷଶܣ  = ∑ ଷ௜݈ଷ௜ଶܭ ଷ௜ߙݏ݋� − �ଷଶ ∑ ݉ଷ௜݈ଷ௜௡య௜=ଵ௡య௜=ଵ                         (3.9)   
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ଷଷܣ = − ∑ ଷ௜݈ଷ௜ଶܭ ଷ௜ߙݏ݋�ଷ௜ߙ + ∑ ݈ଷଵߙ݊݅ݏଷ௜ሺ ௙ܴଷ௜ − ଷܶ௜ሻ௡య௜=ଵ௡య௜=ଵ              (3.9)   

 

ɋɭɦɦɚ ɫɢɥ ɧɚ ɩɨɩɟɪɟɱɧɭɸ ɨɫɶ, ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 �ଶଷ௬ ∑ �˄ ଷ௜�ߙݏ݋ଷ௜ −௡య௜=ଵ ∑ �˄ ଷ௜�ߙݏ݋ଷ௜ −௡య௜=ଵ �ц˄ଷଵ cosሺߙଷ௜ + �ଷ௜ሻ + ∑ ௙ܴଷ௜ −௡య௜=ଵ− ଷܶ௜ሻ௦௜௡�య೔=଴                                                                                                              (3.10) 

 

ɋɭɦɦɚ ɫɢɥ ɧɚ ɩɪɨɞɨɥɶɧɭɸ ɨɫɶ: 

 �ଶଷ௫ + ∑ ௙ܴଷ௜ − ଷܶ௜ሻ௖௢௦�య೔+௡య௜=ଵ ∑ �˄ ଷ௜ߙ݊݅ݏଷ௜ −௡య௜=ଵ ∑ �ц˄ଷ௜ sinሺߙଷ௜ + �ଷ௜ሻ = Ͳ௡య௜=ଵ       (3.11) 

 

ɉɨɫɥɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ ɩɨɥɭɱɢɦ: 

 �ଶଷ௬ = − ஻యభ�య + ଷଶܤ ௔య�య −  ଷଷ                                       (3.12)ܤ

 �ଶଷ௫ = − �యభ�య + ଷଶܦ ௔య�య −  ଷଷ                                       (3.13)ܦ

 

ɝɞɟ ܤଷଵ = ∑ ଷ௜݈ଷ௜ߙݏ݋�ଷ௜ܭ − �ଷଶ௡య௜=ଵ ∑ ݉ଷ௜௡య௜=ଵ                             (3.14) 

ଷଶܤ  = ∑ ଷ௜௡య௜=ଵߙݏ݋�ଷ௜ܭ                                          (3.15) 

ଷଷܤ  = − ∑ ଷ௜ߙݏ݋�ଷ௜ߙଷ௜ܭ +௡య௜=ଵ ∑ )ଷ௜ߙ݊݅ݏ ௙ܴଷ௜ − ଷܶ௜)௡య௜=ଵ                    (3.16) 
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ଷଵܦ = ∑ ଷ௜ߙ݊݅ݏଷ௜݈ଷ௜ܭ − �ଷଶ௡య௜=ଵ ∑ ݉ଷ௜݃ݐሺߙଷ௜ + �ଷ௜ሻ௡య௜=ଵ                      (3.17) 

ଷଶܦ  = ∑ ଷ௜௡య௜=ଵߙ݊݅ݏଷ௜ܭ                                            (3.18) 

ଷଷܦ  = ∑ ଷ௜ߙ݊݅ݏଷ௜ߙଷ௜ܭ +௡య௜=ଵ ∑ ଷ௜ሺߙݏ݋� ଷܶ௜ + ௙ܴଷ௜ሻ௡య௜=ଵ                      (3.19) 

 

ɍɪɚɜɧɟɧɢɟ ɞɥɹ ɜɬɨɪɨɝɨ ɡɜɟɧɚ ɩɨɥɭɱɢɦ ɭ ɚɧɚɥɨɝɢɱɧɵɦ ɫɩɨɫɨɛɨɦ: 

 �ଶ = ஺మయ�మ+஺మభ஺మమ                                                   (3.20) �ଵଶ௬ = − ஻మభ�మ + ଶଶܤ ௔మ�మ −  ଶଷ                                        (3.21)ܤ

 �ଵଶ௫ = − �మభ�మ + ଶଶܦ ௔మ�మ −  ଶଷ                                      (3.22)ܦ

ଶଵܣ  = − ∑ ଶ௜݈ଶ௜ଶܭ ଶ௜ߙݏ݋� − �ଶଶ ∑ ݉ଶ௜݈ଶ௜௡మ௜=ଵ௡మ௜=ଵ                            (3.23) 

ଶଶܣ  = − ∑ ଶ௜௡మ௜=ଵߙݏ݋�ଶ௜݈ଶ௜ܭ                                        (3.24) 

ଶଷܣ  = − ∑ ଶ௜ߙݏ݋�ଶ௜ߙଶ௜݈ଶ௜ܭ + ∑ ݈ଶ௜௡మ௜=ଵ௡మ௜=ଵ )ଶ௜ߙ݊݅ݏ ௙ܴଶ௜ − ଶܶ௜) − �ଷଶ௬ ଶ݈ଶ˔ц�ݏ݋� ++�ଷଶ௫  ଶ݈ଶ˔ц                                                                                                            (3.25)�݊݅ݏ

ଶଵܤ  = ∑ ଶ௜݈ଶ௜ߙݏ݋�ଶ௜ܭ − �ଶଶ௡మ௜=ଵ ∑ ݉ଶ௜௡య௜=ଵ                            (3.26) 

ଶଶܤ  = ∑ ଶ௜௡మ௜=ଵߙݏ݋�ଶ௜ܭ                                        (3.27) 
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ଶଷܤ = − ∑ ଶ௜ߙଶ௜ߙݏ݋�ଶ௜ܭ +௡మ௜=ଵ ∑ ௙ܴଷ௜ − ଷܶ௜ሻߙ݊݅ݏଶ௜ − �ଷଶ௬ ଶ�ݏ݋� + �ଷଶ௫ ଶଶ௡య௜=ଵ�݊݅ݏ      (3.28) 

ଶଵܦ  = − ∑ ଶ௜ߙݏ݋�ଶ௜ߙଶ௜ܭ − �ଶଶ௡మ௜=ଵ ∑ ݉ଶ௜݃ݐሺߙଶ௜ + �ଶ௜ሻ௡మ௜=ଵ                  (3.29) 

ଶଶܦ  = ∑ ଶ௜௡మ௜=ଵߙ݊݅ݏଶ௜ܭ                                          (3.30) 

ଶଷܦ  = − ∑ ଶ௜ߙ݊݅ݏଶ௜ߙଶ௜ܭ +௡మ௜=ଵ ∑ ( ଶܶ௜ − ௙ܴଶ௜)�ߙݏ݋ଶ௜ − �ଷଶ௫ ଶ�ݏ݋� − �ଷଶ௬ ଶ௡మ௜=ଵ�݊݅ݏ     (3.31) 

 

ɍɪɚɜɧɟɧɢɹ ɞɥɹ ɬɹɝɚɱɚ ɨɬɥɢɱɚɸɬɫɹ ɧɚɥɢɱɢɟɦ ɫɢɥɵ ɬɹɝɢ T ɜ ɤɚɱɟɫɬɜɟ ɨɞɧɨɝɨ ɢɡ 
ɧɟɢɡɜɟɫɬɧɵɯ, ɜ ɨɫɬɚɥɶɧɨɦ ɠɟ ɨɧɢ ɜɵɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ ɪɚɫɱɟɬɚɦ ɞɥɹ 
ɩɨɥɭɩɪɢɰɟɩɨɜ: ஺భభ�భ + ଵଶܣ ௔భ�భ + ଵଷܣ + ଵସܶܣ = Ͳ                                      (3.32) 

 ஻భభ�భ + ଵଶܤ ௔భ�భ + ଵଷܤ + ଵସܶܤ = Ͳ                                      (3.33) 

 �భభ�భ + ଵଶܦ ௔భ�భ + ଵଷܦ + ଵସܶܦ = Ͳ                                      (3.34) 

 

ɝɞɟ ܣଵଵ = − ∑ ଵ௜݈ଵ௜ଶܭ ଵ௜ߙݏ݋� − �ଵଶ ∑ ݉ଵ௜݈ଵ௜௡భ௜=ଵ௡భ௜=ଵ                            (3.35) 

ଵଶܣ  = − ∑ ଵ௜௡భ௜=ଵߙݏ݋�ଵ௜݈ଵ௜ܭ                                          (3.36) 

ଵଷܣ = − ∑ ଵ௜ߙݏ݋�ଵ௜ߙଵ௜݈ଵ௜ܭ − ∑ ௙ܴଵ௜݈ଵ௜௡భ
௜=ଵ

௡భ
௜=ଵ ଵ௜ߙ݊݅ݏ − �ଶଵ௬ ଵ݈ଵ˔ц�ݏ݋� + 

+�ଶଵ௫  ଵ݈ଵ˔ц                                                                                                            (3.37)�݊݅ݏ
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ଵସܣ = − ∑ ଵ௜௡భ௜=ଵߙ݊݅ݏଵ௜݈ଵ௜ܭ                                       (3.38) 

ଵଵܤ  = ∑ ଶ௜݈ଵ௜ߙݏ݋�ଵ௜ܭ − �ଵଶ௡భ௜=ଵ ∑ ݉ଵ௜௡య௜=ଵ                            (3.39) 

ଵଶܤ  = − ∑ ଵ௜௡భ௜=ଵߙݏ݋�ଵ௜ܭ                                          (3.40) 

ଵଷܤ  = − ∑ ଵ௜ߙݏ݋�ଵ௜ߙଵ௜ܭ − ∑ ௙ܴଵ௜௡భ௜=ଵ௡భ௜=ଵ ଵ௜ߙ݊݅ݏ − �ଶଵ௬ ଵ�ݏ݋� + �ଶଵ௫  ଵ             (3.41)�݊݅ݏ

ଵସܤ  = ∑ ଵ௜௡భ௜=ଵߙ݊݅ݏଵ௜ܭ                                           (3.42) 

ଵଵܦ  = ∑ ଵ௜ߙ݊݅ݏଵ௜݈ଵ௜ܭ − �ଵଶ ∑ ݉ଵ௜݃ݐሺߙଵ௜ − �ଵ௜ሻ௡భ௜=ଵ௡భ௜=ଵ                   (3.43) 

ଵଶܦ  = − ∑ ଵ௜௡భ௜=ଵߙ݊݅ݏଵ௜ܭ                                         (3.44) 

ଵଷܦ  = − ∑ ଵ௜ߙ݊݅ݏଵ௜ߙଵ௜ܭ + ∑ ௙ܴଵ௜௡భ௜=ଵ௡భ௜=ଵ ଵ௜ߙݏ݋� + �ଵଶ௫ ଵ�ݏ݋� + �ଶଵ௬  ଵ        (3.45)�݊݅ݏ

ଵସܦ  = − ∑ ଵ௜௡భ௜=ଵߙݏ݋�ଵ௜ܭ                                        (3.46) 

ɉɨɥɭɱɢɥɨɫɶ 9 ɭɪɚɜɧɟɧɢɣ ɢ 11 ɧɟɢɡɜɟɫɬɧɵɯ R1, R2, R3, К1, К2, К3, T1, P12 б , P12 в , 
P23 б , P23 в , ɢ, ɤɪɨɦɟ ɬɨɝɨ, αУТ ɬɚɤɠɟ ɧɟɢɡɜɟɫɬɧɵ. Ⱦɨɩɢɲɟɦ ɟɳɟ 4 ɭɪɚɜɧɟɧɢɹ, 
ɜɜɟɞɹ 2 ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɧɟɢɡɜɟɫɬɧɵɯ. Ɇɨɠɧɨ ɡɚɦɟɬɢɬɶ (ɪɢɫ. 3.2), ɱɬɨ R2 ɢ К2 
ɠɟɫɬɤɨ ɫɜɹɡɚɧɵ ɫ ș1 ɤɚɤ ɢ R3, К3 ɫ ș2: �ଵ = ݃ݐ�ݎ� �భ௔భ−௟భ˔ц                                            (3.47) 

 ܴଵ" = √ܴଵଶ + ሺ�ଵ − ݈ଵ˔цሻଶ                                       (3.48) 
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�ଶ=ܴଵ" cos ሺ�ଵ − �ଵሻ                                           (3.49) 

 

 

Ɋɢɫ. 3.3. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɚɞɢɭɫɨɜ 

 ܴଶ = ܴଵ" sin ሺ�ଵ − �ଵሻ                                          (3.50) 

 �ଶ = ݃ݐ�ݎ� �మ௟మ˔ц−௔మ                                             (3.51) 

 ܴଶ" = √ܴଶଶ + ሺ݈ଶ˔ц − �ଶሻଶ = ܴଵˍиː′  ଶ˔˓                            (3.52)ߙݏ݋�

 �ଶ = ܴଶ" cosሺߨ − �ଶ − �ଶሻ = −ܴଶ" cos ሺ�ଶ + �ଶሻ                      (3.53) 
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ܴଷ = ܴଶ" ߨሺ݊݅ݏ − �ଶ − �ଶሻ = ܴଶ" sin ሺ�ଶ + �ଶሻ                          (3.54) 

 

     Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ. Ⱦɚɧɧɚɹ ɡɚɞɚɱɚ ɦɨɠɟɬ ɛɵɬɶ 
ɪɟɲɟɧɚ ɩɨ-ɪɚɡɧɨɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɨɝɨ, ɩɨ ɤɚɤɨɦɭ ɡɚɤɨɧɭ ɩɪɨɢɫɯɨɞɢɬ 
ɭɩɪɚɜɥɟɧɢɟ ɩɨɜɨɪɨɬɨɦ ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɥɹ ɩɪɨɫɬɨɬɵ 
ɪɚɫɫɭɠɞɟɧɢɣ ɩɪɢɦɟɦ, ɱɬɨ ɤɨɥɟɫɚ ɩɨɜɨɪɚɱɢɜɚɟɬɫɹ ɩɨ ɥɢɧɟɣɧɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
вɝɥК ɫɤɥɚɞɵɜɚɧɢɹ   

α2i = K1i ' ș1                                                 (3.55) 

 

 α3i = K2i ' ș2                                                 (3.56) 

ɝɞɟ K1i ' – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɨɬ ɭɝɥɚ ɫɤɥɚɞɵɜɚɧɢɹ ɤ ɭɝɥɭ ɩɨɜɨɪɨɬɚ 
ɩɪɢɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ.  

     ɏɨɬɹ ɞɚɧɧɚɹ ɫɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ ɢɦɟɟɬ ɤɨɥɢɱɟɫɬɜɨ ɧɟɢɡɜɟɫɬɧɵɯ, ɪɚɜɧɨɟ 
ɤɨɥɢɱɟɫɬɜɭ ɭɪɚɜɧɟɧɢɣ, ɪɟɲɢɬɶ ɟɟ ɚɧɚɥɢɬɢɱɟɫɤɢ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɧɟɜɨɡɦɨɠɧɵɦ. 
Ɋɟɲɟɧɢɟ ɛɭɞɟɬ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɢɬɟɪɚɰɢɹɦɢ (ɩɨɲɚɝɨɜɨ) ɫ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ 
ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ ɢɫɬɢɧɧɨɦɭ ɡɧɚɱɟɧɢɸ. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 
ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɬɹɝɚɱɚ ɪɚɜɧɵ ɧɭɥɸ, ɬɨɝɞɚ ɭɪɚɜɧɟɧɢɹ 
(3.55)…(3.56) ɢɦɟɸɬ ɬɪɢ ɧɟɢɡɜɟɫɬɧɵɯ R1, a1 ɢ T. ɇɚɣɞɟɦ ɢɯ, ɪɟɲɢɜ ɫɨɜɦɟɫɬɧɨ ɷɬɢ 
ɭɪɚɜɧɟɧɢɹ: 

ܴଵ = ೊమ೉మ೉మ −௒భ௒య−ೊమ೉య೉మ                                                    (3.57) 

  �ଵ = − ௑య�భ+௑భ௑మ                                                  (3.58) 

 ܶ = − ଵ஻భర ሺ஻భభ�భ + ଵଶܤ ௔భ�భ +  ଵଷሻ                                   (3.59)ܤ

 

ɝɞɟ 

ଵܺ = ଵସܤଵଵܣ − ;ଵସܣଵଵܤ  ܺଶ = ଵସܤଵଶܣ −  ଵସ                      (3.60)ܣଵଶܤ
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ܺଷ = ଵସܤଵଷܣ − ;ଵସܣଵଷܤ  ଵܻ = ଵସܦଵଵܤ −  ଵସ                         (3.61)ܤଵଵܦ

 

ଶܻ = ଵସܦଵଶܤ − ;ଵସܤଵଶܦ  ଷܻ = ଵସܦଵଷܤ −  ଵସ                         (3.62)ܤଵସܦ

 

Ɂɚɬɟɦ, ɪɟɲɢɜ ɭɪɚɜɧɟɧɢɹ (3.53, (3.54), (3.55), (3.56), ɨɩɪɟɞɟɥɹɟɦ ɧɟɢɡɜɟɫɬɧɵɟ К2, К3. 
Ⱦɚɧɧɵɟ ɩɚɪɵ ɭɪɚɜɧɟɧɢɣ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɜ ɮɭɧɤɰɢɢ ɨɬ ș1, ș2. ɉɪɢ ɪɟɲɟɧɢɢ 
ɡɚɞɚɱɢ ɫ ɩɨɦɨɳɶɸ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɭɞɨɛɧɟɟ ɢɯ 
ɱɢɫɥɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ (ɧɚɣɬɢ ɪɚɡɧɨɫɬɶ ɢ ɩɪɢɪɚɜɧɹɬɶ ɤ ɧɭɥɸ). Ɍɚɤɠɟ ɦɨɠɧɨ 
ɧɚɣɬɢ ɧɟɢɡɜɟɫɬɧɵɟ ɧɚ32 ɩɟɪɟɫɟɱɟɧɢɢ ɞɜɭɯ ɝɪɚɮɢɤɨɜ. ɉɨ ɮɨɪɦɭɥɚɦ (3.52), (3.54) 

ɪɚɫɫɱɢɬɵɜɚɟɦ R2 ɢ R3, ɡɚɬɟɦ ɨɩɪɟɞɟɥɹɟɦ ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ 
ɩɨ ɭɪɚɜɧɟɧɢɹɦ. Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨɣ ɬɨɱɧɨɫɬɢ ɩɨɜɬɨɪɹɟɦ ɜɫɟ 
ɜɵɱɢɫɥɟɧɢɹ ɜ ɨɩɢɫɚɧɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɟɫɤɨɥɶɤɨ ɪɚɡ. 

     ɉɨ ɞɟɣɫɬɜɭɸɳɟɦɭ ɋɇɢɉɭ ɞɥɹ ɞɨɪɨɝ V ɤɚɬɟɝɨɪɢɢ ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɩɨɜɨɪɨɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 3η ɦ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ 
ɪɭɥɟɜɨɝɨ ɩɪɢɜɨɞɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɜɩɚɞɟɧɢɹ ɤɢɧɟɦɚɬɢɱɟɫɤɢɯ 
ɬɪɚɟɤɬɨɪɢɣ ɞɜɢɠɟɧɢɹ ɰɟɧɬɪɨɜ ɤɨɥɟɫɧɵɯ ɯɨɞɨɜ «ɫɥɟɞ ɜ ɫɥɟɞ» ɢɦɟɧɧɨ ɧɚ ɤɪɭɝɨɜɨɦ 
ɭɱɚɫɬɤɟ ɪɚɞɢɭɫɨɦ 3η ɦ. Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɪɭɥɟɜɨɝɨ ɩɪɢɜɨɞɚ. ȼ 
ɮɨɪ- ɦɭɥɟ (3.55) ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɞɚɱɢ ɨɩɪɟɞɟɥɹɟɬ ɩɨɜɨɪɨɬ ɤɚɠɞɨɝɨ ɩɪɢ- 

ɜɟɞɟɧɧɨɝɨ ɤɨɥɟɫɚ ɜ ɮɭɧɤɰɢɢ ɨɬ ɭɝɥɚ ɫɤɥɚɞɵɜɚɧɢɹ. Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɞɚɥɶɧɟɣɲɢɯ 
ɪɚɫɱɟɬɨɜ ɩɨɥɭɱɢɦ ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɤɨɷɮɮɢɰɢɟɧɬɚ ɞɥɹ ɫɪɟɞɧɟɝɨ ɭɝɥɚ ɩɨɜɨɪɨɬɚ 
ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ 

ଵܭ = �మ˔˓ሺయఱሻ�భሺయఱሻ                                                     (3.63) 

ɝɞɟ ߙଶ˔˓ሺଷହሻ
, �ଵሺଷହሻ– ɫɪɟɞɧɢɣ ɭɝɨɥ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɩɨɥɭɩɪɢɰɟɩɚ ɢ ɭɝɨɥ ɫɤɥɚɞɵɜɚɧɢɹ 

ɚɜɬɨɩɨɟɡɞɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɟɝɨ ɞɜɢɠɟɧɢɸ ɩɨ ɤɪɭɝɨɜɨɣ ɬɪɚɟɤɬɨɪɢɢ ɪɚɞɢɭɫɨɦ 3η 
ɦ. Ⱦɚɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɢɫɩɨɥɶɡɭɹ ɪɚɫɱɟɬɧɭɸ ɫɯɟɦɭ ɞɥɹ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ K1 ɢ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɤɨɨɪɞɢɧɚɬɵ ɩɨɥɭɩɪɢɰɟɩɚ Б2 
(ɪɢɫ. 3.2), ɩɨ ɫɥɟɞɭɸɳɢɦ ɮɨɪɦɭɥɚɦ: 

 �ଵሺଷହሻ = arcsin ሺ௟˔˓మమ +(௟˔˓భ−௟˔цభ)మଶ௟˔˓మ�భ′ ሻ − �ଵ                                   (3.64) 
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ଶ˔˓ሺଷହሻߙ = arcsin ሺ௟˔˓మ−�భ′ ௦௜௡ቀ�భሺయఱሻ +�భቁ�భˍиː′ ሻ                                 (3.65) 

 

Ƚɞɟ ܴଵ′ = √(݈˔˓ଵ − ݈˔цଵ)ଶ + ܴଵˍиː′ ଶ;    �ଵ = ݃ݐ�ݎ� ௟˔˓భ−௟˔цభ�భˍиː′                        (3.66) 

 

 

Lɫɪ1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɩɟɪɜɨɣ ɨɫɢ ɞɨ ɫɟɪɟɞɢɧɵ ɧɟɩɨɜɨɪɨɬɧɨɝɨ ɤɨɥɟɫɧɨɝɨ ɯɨɞɚ 
ɬɹɝɚɱɚ; R1ɤɢɧ ' – ɝɨɫɬɢɪɭɟɦɵɣ ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɚ (R1ɤɢɧ ' = 3η ɦ); Хɫɰ1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ 
ɩɟɪɜɨɣ ɨɫɢ ɞɨ ɬɨɱɤɢ ɫɰɟɩɤɢ ɬɹɝɚɱɚ; Хɫɪ1 – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɬɨɱɤɢ ɫɰɟɩɤɢ ɞɨ ɫɟɪɟɞɢɧɵ 
ɤɨɥɟɫɧɨɝɨ ɯɨɞɚ ɩɨɥɩɪɢɰɟɩɚ. Ʉɨɷɮɮɢɰɢɟɧɬ K1 ɹɜɥɹɟɬɫɹ ɩɚɪɚɦɟɬɪɨɦ 
ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɢɜɨɞɚ ɢ ɜ ɞɚɥɶɧɟɣɲɢɯ ɪɚɫɱɟɬɚɯ ɢɡɦɟɧɹɬɶɫɹ ɧɟ ɛɭɞɟɬ. 
Ʉɨɨɪɞɢɧɚɬɚ ɤɢɧɟɦɚɬɢɱɟɫɤɨɝɨ ɰɟɧɬɪɚ ɩɨɜɨɪɨɬɚ ɩɨɥɭɩɪɢɰɟɩɚ Б2 ɹɜɥɹɟɬɫɹ ɤɚɤ ɛɵ 
«ɷɤɜɢɜɚɥɟɧɬɧɨɣ» ɞɟɣɫɬɜɢɬɟɥɶɧɨɣ ɤɨɨɪɞɢɧɚɬɟ К2. Ɉɧɚ ɩɨɫɬɨɹɧɧɚ ɞɥɹ ɥɸɛɨɝɨ 
ɪɟɠɢɦɚ ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ (ɫɦ. ɪɢɫ. 1.8) 

 �ଶ = ݈˔˓ଶ − ܴଵˍиː′ ଶሺଷହሻߙ݊݅ݏ
                                        (3.67) 

 

Ɋɢɫ. 3.4. Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ K1 ɢ Б2 
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     ɍɝɥɵ ɩɨɜɨɪɨɬɚ ɩɪɢɜɟɞɟɧɧɵɯ ɤɨɥɟɫ ɬɹɝɚɱɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɞɥɹ ɤɪɭɝɨɜɨɝɨ 
ɞɜɢɠɟɧɢɹ ɚɜɬɨɩɨɟɡɞɚ ɫ ɪɚɞɢɭɫɨɦ R1ɤɢɧ ' ɡɚɞɚɧɧɵɦ ɜ ɡɚɞɚɧɢɢ 

ଵ௜ߙ  = ௟భ೔′�భˍиː′                                                     (3.68) 

 

ɝɞɟ ݈ଵ௜′  – ɪɚɫɫɬɨɹɧɢɟ ɨɬ 1-ɨɣ ɩɨɜɨɪɨɬɧɨɣ ɨɫɢ ɞɨ ɫɟɪɟɞɢɧɵ ɧɟɩɨɜɨɪɨɬɧɨɝɨ 
ɤɨɥɟɫɧɨɝɨ ɯɨɞɚ ɬɹɝɚɱɚ. Ɋɚɫɫɱɢɬɚɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɭɜɨɞɭ 
ɩɪɢɜɟɞɟɧɧɵɯ ɤɨɥɟɫ: 

 

Kji = K*nɲji                                                   (3.69) 

 

ɝɞɟ K – ɤɨɷɮɮɢɰɢɟɧɬ ɭɜɨɞɚ ɨɞɧɨɣ ɲɢɧɵ, ɡɚɞɚɧɧɵɣ ɜ ɡɚɞɚɧɢɢ; Чɲji – ɤɨɥɢɱɟɫɬɜɨ 
ɲɢɧ Т-ɣ ɨɫɢ У-ɝШ ɡɜɟɧɚ ɚɜɬɨɩɨɟɡɞɚ. ɉɚɪɚɦɟɬɪɵ ɩɨɜɨɪɨɬɚ ɚɜɬɨɩɨɟɡɞɚ ɛɭɞɟɦ 
ɨɩɪɟɞɟɥɹɬɶ, ɪɟɲɚɹ ɫɢɫɬɟɦɭ ɭɪɚɜɧɟɧɢɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɵɦ ɩɪɢɛɥɢɠɟɧɢɟɦ ɤ 
ɢɫɬɢɧɧɨɦɭ ɡɧɚɱɟɧɢɸ ɫ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɶɸ. ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɩɪɟɞɩɨɥɨɠɢɦ, ɱɬɨ 
ɩɨɥɭɩɪɢɰɟɩ ɧɟ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɹ ɧɚ ɩɚɪɚɦɟɬɪɵ ɩɨɜɨɪɨɬɚ ɬɹɝɚɱɚ ɢ ɪɟɚɤɰɢɢ ɜ 
ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ ɪɚɜɧɵ ɧɭɥɸ. Ɍɨɝɞɚ ɩɚɪɚɦɟɬɪɵ ɩɨɜɨɪɨɬɚ R1, К1, T 
ɦɨɝɭɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ (3.59). ȼ ɭɪɚɜɧɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬ ɜɨ A, B, D ɜɯɨɞɹɬ ɭɝɥɵ ɭɜɨɞɚ ɲɢɧ 

 �ଵ௜ = ଵ௜ߙ − ݃ݐ�ݎ� �భ−௟భ′�భ                                         (3.70) 

 

ɇɚ ɩɟɪɜɨɦ ɲɚɝɟ ɩɪɢɧɢɦɚɟɦ R1 = R1ɤɢɧ; К1 = Х1Т ' . ɉɪɢ ɪɚɫɱɟɬɚɯ ɫɥɟɞɭɟɬ ɩɨɦɧɢɬɶ 
ɨ ɟɞɢɧɢɰɚɯ ɢɡɦɟɪɟɧɢɹ ɭɝɥɨɜ (ɪɚɞɢɚɧɵ ɢɥɢ ɝɪɚɞɭɫɵ). Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɩɚɪɚɦɟɬɪɨɜ 
ɩɨɜɨɪɨɬɚ ɩɨɥɭɩɪɢɰɟɩɚ ɧɚɣɞɟɦ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧ К2, R2. ɋɢɫɬɟɦɚ ɭɪɚɜɧɟɧɢɣ, 
ɩɨɥɭɱɟɧɧɚɹ ɞɥɹ ɩɨɥɭɩɪɢɰɟɩɚ (ɜɬɨɪɨɟ ɡɜɟɧɨ ɚɜɬɨɩɨɟɡɞɚ), ɧɟ ɦɨɠɟɬ ɛɵɬɶ ɪɟɲɟɧɚ 
ɚɧɚɥɢɬɢɱɟɫɤɢ, ɬɚɤ ɤɚɤ ɩɚɪɚɦɟɬɪ К2, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɤɢɧɟɦɚɬɢɱɟɫɤɢ ɫɜɹɡɚɧ ɫ 
ɭɝɥɨɦ ɫɤɥɚɞɵɜɚɧɢɹ ɚɜɬɨɩɨɟɡɞɚ ș. C ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɨɧ ɜɯɨɞɢɬ ɜ ɭɪɚɜɧɟɧɢɹ 
ɫɬɚɬɢɤɢ ɩɨɥɭɩɪɢɰɟɩɚ, ɬɚɤɠɟ ɡɚɜɢɫɹɳɢɟ ɨɬ ș. ȼ ɪɟɡɭɥɶɬɚɬɟ ɦɵ ɢɦɟɟɦ ɞɜɚ 
ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ ɭɪɚɜɧɟɧɢɹ ɞɥɹ К2 ɜ ɮɭɧɤɰɢɢ ɨɬ ș (3.20), (3.26). ɍɞɨɛɧɟɟ ɞɚɧɧɵɟ 
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ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɭɪɚɜɧɟɧɢɹ ɪɟɲɢɬɶ ɝɪɚɮɢɱɟɫɤɢ: ɧɚ ɦɢɥɥɢɦɟɬɪɨɜɨɣ ɛɭɦɚɝɟ 
ɩɨɫɬɪɨɢɬɶ ɞɜɚ ɝɪɚɮɢɤɚ ɩɨ ɭɪɚɜɧɟɧɢɹɦ (3.20) ɢ (3.21).  

     Ⱦɥɹ ɩɨɫɬɪɨɟɧɢɹ ɝɪɚɮɢɤɚ ɡɚɞɚɞɢɦɫɹ ɧɟɫɤɨɥɶɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɭɝɥɨɜ 
ɫɤɥɚɞɵɜɚɧɢɹ ș. Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɛɪɚɬɶ 3–4 ɡɧɚɱɟɧɢɹ ɭɝɥɚ ɫ ɲɚɝɨɦ 0,η ɝɪɚɞ ɜ ɨɛɥɚɫɬɢ 
ɨɠɢɞɚɟɦɨɝɨ ɪɟɡɭɥɶɬɚɬɚ. ɉɪɢ ɪɚɫɱɟɬɚɯ ɜ ɭɪɚɜɧɟɧɢɹɯ (3.26) ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ 
ɜɧɢɦɚɧɢɟ ɧɚ ɩɚɪɚɦɟɬɪ ψ1 

 �ଵ = ݃ݐ�ݎ� �భ௔భ−௟˔ц , е˔ˎи ˃ଵ > ݈˔ц                                 (3.71) 

 �ଵ = ߨ − ݃ݐ�ݎ� �భ௔భ−௟˔ц , е˔ˎи ˃ଵ < ݈˔ц                              (3.72) 

 �ଵ = �ଶ , е˔ˎи ˃ଵ < ݈˔ц                                         (3.73) 

 

Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɭɪɚɜɧɟɧɢɟ (3.20) ɩɟɪɟɩɢɲɟɦ ɜ ɜɢɞɟ �ଶ = ஺మయ�భ" si୬ሺ�−�భሻ+஺మభ஺మమ                                          (3.74) 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ Ⱥ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ ɢ ɫɤɨɪɨɫɬɶ ɩɨɥɭɩɪɢɰɟɩɚ 
ɦɨɝɭɬ ɛɵɬɶ ɧɚɣɞɟɧɵ ɩɨ ɮɨɪɦɭɥɚɦ 

 �ଶ௜ = ሺ݃ݐ�ݎ� ௟మ೔−௫మ௟˔˓మ−௫మ  ଵ�ଵሻ                                 (3.75)ܭ݃ݐ

 �ଶ = �ଵ �భ′�భ sin ሺ� − �ଵሻ                                     (3.76) 

 

Ɂɧɚɹ ɪɟɚɤɰɢɢ ɜ ɨɩɨɪɧɨ-ɫɰɟɩɧɨɦ ɭɫɬɪɨɣɫɬɜɟ, ɩɨɜɬɨɪɹɟɦ ɪɚɫɱɟɬ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ 
ɪɚɡɧɨɫɬɶ ɪɚɞɢɭɫɨɜ ɧɚ ɞɜɭɯ ɫɨɫɟɞɧɢɯ ɲɚɝɚɯ ɧɟ ɫɬɚɧɟɬ ɦɟɧɶɲɟ ɡɚɞɚɧɧɨɣ ɬɨɱɧɨɫɬɢ. 
ɒɢɪɢɧɭ ɩɨɥɨɫɵ ɞɜɢɠɟɧɢɹ ɫɥɟɞɭɟɬ ɪɚɫɫɱɢɬɵɜɚɬɶ ɩɨ ɪɚɡɧɨɫɬɢ ɪɚɞɢɭɫɨɜ, ɧɚɢɛɨɥɟɟ 
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ɭɞɚɥɟɧɧɨɝɨ ɢ ɧɚɢɛɨɥɟɟ ɛɥɢɡɤɨɝɨ ɤ ɰɟɧɬɪɭ ɩɨɜɨɪɨɬɚ ɤɨɥɟɫ, ɡɚɞɚɜɚɹɫɶ ɲɢɪɢɧɨɣ 
ɤɨɥɟɢ ɬɹɝɚɱɚ ɢ ɩɪɢɰɟɩɧɵɯ ɡɜɟɧɶɟɜ ɩɨɥɭɩɪɢɰɟɩɚ ɪɚɜɧɨɣ 2 ɦ. 

 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɌɊɂ 

 

    ɉɪɨɜɟɞɹ ɧɟɨɛɯɨɞɢɦɵɟ ɪɚɫɱɟɬɵ, ɩɨɥɭɱɢɥɢ: ɩɪɢɦɟɧɟɧɢɟ ɦɟɯɚɧɢɡɦɚ ɭɩɪɚɜɥɟɧɢɹ 
ɞɥɹ ɭɩɪɚɜɥɹɟɦɨɝɨ ɦɨɫɬɚ ɜ ɤɨɧɫɬɪɭɤɰɢɢ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɡɧɚɱɢɬɟɥɶɧɨ ɭɥɭɱɲɚɟɬ 
ɦɚɧɟɜɪɟɧɧɨɫɬɶ ɢ ɨɛɥɟɝɱɚɟɬ ɪɚɛɨɬɭ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ. Ɇɚɤɫɢɦɚɥɶɧɵɟ 
ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ ɪɚɜɧɵ ɭɝɥɚɦ ɩɨɜɨɪɨɬɚ 
ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ ɚɜɬɨɦɨɛɢɥɹ. Ɉɧɢ ɫɨɫɬɚɜɥɹɸɬ 31° 30' ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɢ 2θ° 
ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ. Ɋɚɞɢɭɫ ɩɨɜɨɪɨɬɚ ɫɨɫɬɚɜɢɥ 11,θ ɦ. 
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4 ɌȿɏɇɈɅɈȽɂɑȿɋɄȺə ɑȺɋɌɖ 

 

     Ʉ ɬɟɯɧɨɥɨɝɢɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɨɬɧɨɫɹɬ ɜɫɟ ɷɬɚɩɵ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɦɚɲɢɧɨɫɬɪɨɢɬɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ. 
     Ɉɞɧɚɤɨ ɫɥɨɠɢɜɲɟɟɫɹ ɩɨɧɹɬɢɟ «ɬɟɯɧɨɥɨɝɢɹ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ» ɨɡɧɚɱɚɟɬ 
ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɩɪɨɰɟɫɫɵ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɡɚɝɨɬɨɜɨɤ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ 
ɞɟɬɚɥɟɣ ɢ ɫɛɨɪɤɢ ɦɚɲɢɧ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɜ ɦɚɲɢɧɨɫɬɪɨɟɧɢɢ ɡɚɞɚɧɧɵɟ 
ɮɨɪɦɵ ɞɟɬɚɥɢ ɫ ɬɪɟɛɭɟɦɨɣ ɬɨɱɧɨɫɬɶɸ ɢɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɟɨɛɯɨɞɢɦɵɦ ɤɚɱɟɫɬɜɨɦ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɥɨɹ ɞɨɫɬɢɝɚɸɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɩɭɬёɦ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ. 
     ȼ ɩɪɨɰɟɫɫɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɜɨɡɧɢɤɚɟɬ ɧɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɩɪɨɛɥɟɦ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɜɵɩɨɥɧɟɧɢɟɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɤɚɱɟɫɬɜɭ ɦɚɲɢɧ, ɡɚɞɚɧɧɵɯ 
ɤɨɧɫɬɪɭɤɬɨɪɨɦ. ɉɪɨɰɟɫɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɪɟɚɥɢɡɭɟɬɫɹ ɞɨɫɬɚɬɨɱɧɨ 
ɫɥɨɠɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɫɢɫɬɟɦɨɣ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɦɟɬɚɥɥɨɪɟɠɭɳɢɣ 
ɫɬɚɧɨɤ, ɫɬɚɧɨɱɧɭɸ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɨɫɧɚɫɬɤɭ, ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ ɢ ɡɚɝɨɬɨɜɤɭ. 
     ɗɬɨ ɨɛɴɹɫɧɹɟɬ ɧɚɩɪɚɜɥɟɧɢɟ ɪɚɡɜɢɬɢɹ ɬɟɯɧɨɥɨɝɢɢ ɦɚɲɢɧɨɫɬɪɨɟɧɢɹ ɤɚɤ ɧɚɭɱɧɨɣ 
ɞɢɫɰɢɩɥɢɧɵ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɜ ɫɬɨɪɨɧɭ ɢɡɭɱɟɧɢɹ ɬɟɯɧɨɥɨɝɢɢ ɦɟɯɚɧɢɱɟɫɤɨɣ 
ɨɛɪɚɛɨɬɤɢ ɫɨ ɫɧɹɬɢɟɦ ɫɬɪɭɠɤɢ ɢ ɫɛɨɪɤɢ. 
     Ɋɚɡɪɚɛɨɬɤɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɸɛɨɣ ɞɟɬɚɥɢ ɧɚɱɢɧɚɟɬɫɹ 
ɫ ɢɡɭɱɟɧɢɹ ɟё ɫɥɭɠɟɛɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɢ ɤɪɢɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚ ɧɨɪɦ ɬɨɱɧɨɫɬɢ ɢ 
ɞɪɭɝɢɯ ɬɟɯɧɢɱɟɫɤɢɯ ɬɪɟɛɨɜɚɧɢɣ. Ⱦɚɥɟɟ ɜ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɨɩɪɟɞɟɥёɧɧɨɣ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɫɬɚɧɞɚɪɬɚɦɢ, ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ. ɗɬɨ 
ɫɜɹɡɵɜɚɟɬ ɬɟɯɧɨɥɨɝɢɸ ɫɨ ɫɥɭɠɟɛɧɵɦ ɧɚɡɧɚɱɟɧɢɟɦ ɞɟɬɚɥɢ ɢ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɫɨɝɥɚɫɨɜɚɧɧɨɫɬɶ ɪɟɲɟɧɢɣ, ɩɪɢɧɢɦɚɟɦɵɯ ɧɚ ɪɚɡɥɢɱɧɵɯ ɷɬɚɩɚɯ ɬɟɯɧɢɱɟɫɤɨɣ 
ɩɨɞɝɨɬɨɜɤɢ. 
     ȼ ɤɚɱɟɫɬɜɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɞɟɬɚɥɢ ɹ ɜɵɛɢɪɚɸ ɢɡɝɨɬɨɜɥɟɧɢɟ ɤɪɟɩɥɟɧɢɹ 
ɰɢɥɢɧɞɪɚ. 
Ʉɪɟɩɥɟɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ, ɬɨɥɳɢɧɨɣ 12ɦɦ, ɦɚɬɟɪɢɚɥ ɫɬɚɥɶ 
10 ȽɈɋɌ 10η0-88, ɢɦɟɟɬɫɹ ɞɜɚ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ η2 ɦɦ.  
Ɋɚɫɫɦɨɬɪɢɦ ɜɟɫɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɪɟɩɥɟɧɢɹ. 
4.1 Ɉɩɢɫɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ƚɢɥɶɨɬɢɧɧɵɟ ɧɨɠɧɢɰɵ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɇ-478, ɇ-478.01 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.1 – Ƚɢɥɶɨɬɢɧɧɵɟ ɧɨɠɧɢɰɵ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɇ-478, ɇ-478.01 
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     ɇɨɠɧɢɰɵ ɝɢɥɶɨɬɢɧɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɇ-478 ɫ ɧɚɤɥɨɧɧɵɦ ɧɨɠɨɦ 
ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɩɪɹɦɨɣ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɪɟɡɤɢ ɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ. 
Ɋɟɡɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɫɬɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚ ɨɞɢɧ ɯɨɞ ɧɨɠɚ ɩɨ ɪɚɡɦɟɬɤɟ ɢɥɢ ɩɨ 
ɭɩɨɪɭ. Ƚɢɥɶɨɬɢɧɧɵɟ ɧɨɠɧɢɰɵ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɧɚ 
ɨɬɤɪɵɬɨɦ ɜɨɡɞɭɯɟ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ - 20°ɋ +40°ɋ. 
Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɥɶɨɬɢɧɧɵɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɧɨɠɧɢɰ 
ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 4.1. 
 

Ɍɚɛɥɢɰɚ 4.1 - Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɝɢɥɶɨɬɢɧɧɵɯ ɧɨɠɧɢɰ: 
 

Ɍɨɥɳɢɧɚ ɥɢɫɬɨɜɨɝɨ ɦɟɬɚɥɥɚ ɫ ɜɪɟɦɟɧɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ 

η00 Ɇɉɚ (η0 ɤɝɫ/ɦɦ2) 
1θ ɦɦ 

ɒɢɪɢɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɥɢɫɬɚ 2200 ɦɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɤɪɨɦɤɢ ɧɟɩɨɞɜɢɠɧɨɝɨ ɧɨɠɚ ɞɨ ɫɬɚɧɢɧɵ (ɜɵɥɟɬ) 300 ɦɦ 

ɑɢɫɥɨ ɯɨɞɨɜ 20 ɯɨɞ/ɦɢɧ 

ɍɝɨɥ ɧɚɤɥɨɧɚ ɩɨɞɜɢɠɧɨɝɨ ɧɨɠɚ 2°30’ 
ɏɨɞ ɧɨɠɚ ɝɢɥɶɨɬɢɧɧɵɯ ɧɨɠɧɢɰ 140 ɦɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɬɨɣɤɚɦɢ ɜ ɫɜɟɬɭ 2300 ɦɦ 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɜɟɪɯɧɟɣ ɤɪɨɦɤɢ ɧɢɠɧɟɝɨ ɧɨɠɚ ɞɨ ɭɪɨɜɧɹ ɩɨɥɚ 8η0 ɦɦ 

Ʉɨɥɢɱɟɫɬɜɨ ɩɪɢɠɢɦɨɜ 1 

ɏɨɞ ɩɪɢɠɢɦɚ 2η ɦɦ 

ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ 30 ɤȼɬ 

ɑɚɫɬɨɬɚ ɨɛɪɨɬɨɜ 14η0 ɨɛ./ɦɢɧ 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɝɢɥɶɨɬɢɧɧɵɯ ɧɨɠɧɢɰ,ɦɦ 31η0ɯ227ηɯ23η0  
Ɇɚɫɫɚ ɝɢɥɶɨɬɢɧɧɵɯ ɧɨɠɧɢɰ 11000 ɤɝ 

Ʌɢɫɬɨɝɢɛ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɫ ɩɨɜɨɪɨɬɧɨɣ ɛɚɥɤɨɣ - ɅȽɆ 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.2 - Ʌɢɫɬɨɝɢɛ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɫ ɩɨɜɨɪɨɬɧɨɣ ɛɚɥɤɨɣ 

ɅȽɆ θɯ1,θ 
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     ɋɬɚɧɨɤ ɥɢɫɬɨɝɢɛɨɱɧɵɣ ɫ ɩɨɜɨɪɨɬɧɨɣ ɝɢɛɨɱɧɨɣ ɛɚɥɤɨɣ ɫɥɭɠɢɬ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ ɩɪɨɮɢɥɟɣ ɦɟɬɨɞɨɦ ɯɨɥɨɞɧɨɣ ɝɢɛɤɢ ɦɟɬɚɥɥɚ ɩɨɞ 
ɪɚɡɥɢɱɧɵɦɢ ɭɝɥɚɦɢ. Ʌɢɫɬɨɝɢɛ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɤɚɤ ɫ ɪɭɱɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɫ 
ɩɪɢɛɨɪɧɨɣ ɩɚɧɟɥɢ, ɬɚɤ ɢ ɫ ɫɢɫɬɟɦɨɣ ɑɉɍ ɢ ɫ ɜɵɜɨɞɨɦ ɜɫɟɯ ɩɚɪɚɦɟɬɪɨɜ ɧɚ 
ɦɨɧɢɬɨɪ ɞɥɹ ɜɢɡɭɚɥɶɧɨɣ ɪɚɛɨɬɵ.  
     ɇɨɜɚɹ ɫɢɫɬɟɦɚ ɩɪɨɲɥɚ ɢɫɩɵɬɚɧɢɹ ɢ ɩɨɥɧɨɫɬɶ ɨɬɜɟɱɚɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɥɨɠɧɵɯ ɩɪɨɮɢɥɟɣ.  
     ȼɢɞɵ ɝɢɛɨɱɧɵɯ ɨɩɪɚɜɨɤ ɤɨɬɨɪɵɟ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɝɢɛɤɢ ɩɪɨɮɢɥɹ 

ɥɸɛɨɣ ɫɥɨɠɧɨɫɬɢ: 
     Ȼɚɡɨɜɚɹ ɨɩɪɚɜɤɚ ɩɨɞɯɨɞɢɬ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ ɫɬɚɧɞɚɪɬɧɵɯ ɝɢɛɨɜ. 
Ɍɚɛɥɢɰɚ 4.2 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɥɢɫɬɨɝɢɛɚ ɅȽɆ θɯ1,θ 

ɉɚɪɚɦɟɬɪɵ ɥɢɫɬɨɝɢɛɨɜ  ɅȽɆ θɯ1,θ 

Ɍɨɥɳɢɧɚ ɢɡɝɢɛɚɟɦɨɝɨ ɥɢɫɬɚ ɫ ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ η00 
Ɇɉɚ, ɦɦ. 0,5 - 6,0 

ɒɢɪɢɧɚ ɢɡɝɢɛɚɟɦɨɝɨ ɥɢɫɬɚ ɫ ɩɪɟɞɟɥɨɦ ɩɪɨɱɧɨɫɬɢ η00 
Ɇɉɚ, ɦɦ, ɦɚɤɫɢɦɚɥɶɧɚɹ 

1600 

ɍɝɨɥ ɩɨɜɨɪɨɬɚ ɝɢɛɨɱɧɨɣ ɛɚɥɤɢ, ɝɪɚɞɭɫ. 0-125 

ɏɨɞ ɩɪɢɠɢɦɧɨɣ ɛɚɥɤɢ, ɦɦ. 15-175 

ɋɤɨɪɨɫɬɶ ɩɪɢɠɢɦɧɨɣ ɛɚɥɤɢ, ɦɦ/ɫ 15 

ɍɝɥɨɜɚɹ ɫɤɨɪɨɫɬɶ ɝɢɛɨɱɧɨɣ ɛɚɥɤɢ, ɝɪɚɞɭɫ/ɫ 25 

Ⱦɥɢɧɚ  2490 

ɒɢɪɢɧɚ 760 

ȼɵɫɨɬɚ 1520 

Ɇɚɫɫɚ, ɤɝ 2700 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɫɭɦɦɚɪɧɚɹ, ɤȼɬ 6,2 

 

     Ʉɨɪɨɬɤɨ ɨɛ ɭɩɪɚɜɥɟɧɢɢ ɑɉɍ 

ɋɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ ɪɚɛɨɱɢɦɢ ɨɪɝɚɧɚɦɢ ɥɢɫɬɨɝɢɛɚ ɩɨɡɜɨɥɹɟɬ 
ɩɨɜɵɫɢɬɶ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɢ ɭɞɨɛɫɬɜɨ ɪɚɛɨɬɵ ɡɚ ɫɱɟɬ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ 
ɝɢɛɚ ɦɟɬɚɥɥɚ, ɚ ɬɚɤɠɟ ɛɥɚɝɨɞɚɪɹ ɛɵɫɬɪɨɣ ɩɟɪɟɧɚɫɬɪɨɣɤɢ ɥɢɫɬɨɝɢɛɨɱɧɨɣ ɦɚɲɢɧɵ 
ɧɚ ɝɢɛɤɭ ɞɪɭɝɨɝɨ ɬɢɩɚ ɩɪɨɮɢɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɨɫɬɨ ɜɵɛɢɪɚɸɬɫɹ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ 
ɫɢɫɬɟɦɵ ɑɉɍ. 
     Ɋɚɛɨɬɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɜɵɛɨɪɚ ɧɭɠɧɨɣ ɞɟɬɚɥɢ - ɤɨɧɮɢɝɭɪɚɰɢɢ ɩɪɨɮɢɥɹ. ȿɫɥɢ 
ɧɟɨɛɯɨɞɢɦɵɣ ɜɢɞ ɩɪɨɮɢɥɹ ɨɬɫɭɬɫɬɜɭɟɬ, ɟɝɨ ɦɨɠɧɨ ɫɨɡɞɚɬɶ, ɥɢɛɨ ɜɧɟɫɬɢ ɫ 
ɩɨɦɨɳɶɸ USB - ɮɥɟɲ ɧɨɫɢɬɟɥɹ ɫ ɤɨɦɩɶɸɬɟɪɚ. ɋɨɡɞɚɧɢɹ ɩɪɨɮɢɥɹ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɜɜɨɞɟ ɪɚɡɦɟɪɨɜ ɡɚɝɨɬɨɜɤɢ, ɤɨɨɪɞɢɧɚɬ ɝɢɛɤɢ ɞɟɬɚɥɢ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɢɦ ɭɝɥɨɜ 



 

Иˊˏ. ʚˋ˔ № ˇˑˍ˖ˏ. ʞˑˇ˒. ʓ˃˕

ʚˋ˔

 
͚͛.͘5.͙͘.͚͙͘8.55͚.ПЗ 

ɝɢɛɚ. Ɍɚɤɠɟ ɞɥɹ ɤɚɠɞɨɣ ɬɨɱɤɢ ɝɢɛɚ ɩɪɨɮɢɥɹ ɜɜɨɞɹɬɫɹ ɞɚɧɧɵɟ, ɤɨɬɨɪɵɟ ɩɨɤɚɠɭɬ 
ɧɟɨɛɯɨɞɢɦɨ ɢɥɢ ɧɟɬ ɩɟɪɟɞ ɝɢɛɤɨɣ ɩɨɜɨɪɚɱɢɜɚɬɶ ɢɥɢ ɩɟɪɟɜɨɪɚɱɢɜɚɬɶ ɢɡɝɢɛɚɟɦɭɸ 
ɞɟɬɚɥɶ.  
ɋɞɟɥɚɜ ɜɵɛɨɪ ɡɚɝɨɬɨɜɤɢ ɫɢɫɬɟɦɚ ɑɉɍ ɩɟɪɟɯɨɞɢɬ ɜ ɪɚɛɨɱɢɣ ɪɟɠɢɦ, ɧɚ ɩɪɨɮɢɥɟ ɫ 
ɩɨɦɨɳɶɸ ɦɟɬɨɤ ɩɨɞ ɧɨɦɟɪɚɦɢ ɨɬ 1 ɞɨ 10 ɩɨɤɚɡɵɜɚɟɬɫɹ ɩɨɪɹɞɨɤ ɝɢɛɤɢ ɞɟɬɚɥɢ. 
Ʉɚɠɞɵɣ ɲɚɝ ɝɢɛɚ ɩɨɤɚɡɵɜɚɟɬɫɹ ɧɚ ɡɚɝɨɬɨɜɤɟ ɦɢɝɚɸɳɟɣ ɬɨɱɤɨɣ ɢ ɜ ɫɬɪɨɤɟ 
ɬɚɛɥɢɰɵ ɫ ɤɨɨɪɞɢɧɚɬɚɦɢ ɬɨɱɤɢ ɝɢɛɤɢ ɢ ɭɝɥɨɦ. Ⱦɚɧɧɵɟ ɮɭɧɤɰɢɢ ɩɨɦɨɝɚɸɬ 
ɢɡɛɟɠɚɬɶ ɨɲɢɛɨɤ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɩɪɨɮɢɥɹ. 
Ƚɢɛɤɚ ɞɟɬɚɥɟɣ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɢɧɮɨɪɦɚɰɢɟɣ - «Ɋɚɛɨɬɚɟɬ ɭɩɨɪ», «Ƚɢɛɤɚ», 
«ɉɨɜɟɪɧɢɬɟ ɡɚɝɨɬɨɜɤɭ», «ɉɟɪɟɜɟɪɧɢɬɟ ɡɚɝɨɬɨɜɤɭ», «Ⱦɟɬɚɥɶ ɝɨɬɨɜɚ». 
ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɷɤɪɚɧɚ (ɜɢɡɭɚɥɶɧɨɝɨ ɦɨɧɢɬɨɪɚ) ɨɬɨɛɪɚɠɚɟɬɫɹ ɭɝɨɥ ɝɢɛɤɢ ɞɟɬɚɥɢ ɢ 
ɩɨɥɨɠɟɧɢɟ ɷɥ. ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɭɩɨɪɚ ɧɚ ɞɚɧɧɨɦ ɲɚɝɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɟɬɚɥɢ. 
 

Ƚɨɪɢɡɨɧɬɚɥɶɧɨ-ɪɚɫɬɨɱɧɨɣ ɫɬɚɧɨɤ 2Ɇ1θη 

Ɍɚɛɥɢɰɚ 4.3 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɜɟɪɥɢɥɶɧɨɝɨ ɫɬɚɧɤɚ 2Ɇ1θη 

ɇɚɢɛɨɥɶɲɚɹ ɦɚɫɫɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɡɚɝɨɬɨɜɤɢ, ɤɝ 1500 

ɑɢɫɥɨ ɫɤɨɪɨɫɬɟɣ  

- ɲɩɢɧɞɟɥɹ 20 

- ɩɥɚɧɲɚɣɛɵ 15 

ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ  

- ɲɩɢɧɞɟɥɹ 20-1600 

- ɩɥɚɧɲɚɣɛɵ 8-200 

ɉɨɞɚɱɚ, ɨɛ/ɦɢɧ 0,25 

Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɞɜɢɠɟɧɢɹ, ɤȼɬ 6,7 

Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ:  

- ɞɥɢɧɚ 4330 

- ɲɢɪɢɧɚ 2590 

- ɜɵɫɨɬɚ 2585 

 

4.2 Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɪɟɩɥɟɧɢɹ 

4.2.1 Ɂɚɝɨɬɨɜɢɬɟɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 

     Ʉɪɟɩɥɟɧɢɟ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɢɡ ɥɢɫɬɨɜɨɝɨ ɩɪɨɤɚɬɚ, ɥɢɫɬ 2η00ɯ12η0ɯ12ɦɦ ȽɈɋɌ 
19904-90, ɦɚɬɟɪɢɚɥ ɫɬɚɥɶ  ȽɈɋɌ 10η0-88, ɢɦɟɟɬ ɩɥɨɬɧɨɫɬɶ 7,8η ɬ/ɦ3.  

Ʌɢɫɬ 2η00ɯ12η0ɯ12 ɦɦ, ɪɟɠɭɬ ɧɚ ɡɚɝɨɬɨɜɤɢ, ɨɛɨɪɭɞɨɜɚɧɢɟ – ɧɨɠɧɢɰɵ 
ɝɢɥɶɨɬɢɧɧɵɟ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɟ ɇ-478, ɇ-478.01. 

     ɉɪɢɜɟɞɟɦ ɧɢɠɟ ɱɟɪɬɟɠ ɪɚɫɤɪɨɹ ɥɢɫɬɚ 2η00ɯ12η0ɯ12ɦɦ ɧɚ ɡɚɝɨɬɨɜɤɢ, ɢ 
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ɱɟɪɬɟɠ ɪɚɡɜɟɪɬɤɢ ɤɪɟɩɥɟɧɢɹ. 
 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.3 – Ɋɚɡɜɟɪɬɤɚ ɤɪɟɩɥɟɧɢɹ (ɡɚɝɨɬɨɜɤɚ) 
 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.4 – ɋɯɟɦɚ ɪɟɡɤɢ ɥɢɫɬɚ 2η00ɯ12η0ɯ12ɦɦ, ɧɚ ɡɚɝɨɬɨɜɤɢ 318ɯ100ɦɦ 
(ɱɟɪɧɨɣ ɡɚɥɢɜɤɨɣ ɩɨɤɚɡɚɧɵ ɨɫɬɚɬɤɢ ɫ ɥɢɫɬɚ) 

     Ɍɪɟɛɨɜɚɧɢɹ ɩɪɢ ɪɚɫɤɪɨɟ ɥɢɫɬɚ ɧɚ ɡɚɝɨɬɨɜɤɢ, ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɥɢɫɬɚ ɞɨɥɠɧɨ 
ɨɫɬɚɬɶɫɹ ɧɟ ɦɟɧɟɟ η0ɦɦ, ɞɥɹ ɡɚɤɪɟɩɥɟɧɢɹ ɥɢɫɬɚ ɧɚ ɧɨɠɧɢɰɚɯ. 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɪɟɡɤɢ (ɫɦ.ɪɢɫɭɧɨɤ 4.4):  
05. Ɂɚɤɪɟɩɢɬɶ ɥɢɫɬ 2η00ɯ12η0ɯ12 ɦɦ ɜ ɧɨɠɧɢɰɚɯ. 
010. Ɋɟɡɚɬɶ ɥɢɫɬ ɧɚ ɩɨɥɨɫɵ 318ɯ12η0ɦɦ; 
01η. Ɋɟɡɚɬɶ ɩɨɥɨɫɵ ɧɚ ɡɚɝɨɬɨɜɤɢ 318ɯ100ɦɦ; 
Ʌɢɧɟɣɤɚ 1,0 ɦ; Ʉɨɧɬɪ. Ɋ-ɊɆ – 100% - ɩɪɨɜɟɪɢɬɶ ɪɚɡɦɟɪɵ. 
Ɍɚɤɚɹ ɫɯɟɦɚ ɪɚɫɤɪɨɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɦɟɧɶɲɢɣ ɪɚɫɯɨɞ ɦɟɬɚɥɥɚ. 
Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɭ ɧɚ 1 ɢɡɞɟɥɢɟ, ɤɝ. 

                                                 (4.1) 

 

Ɋɚɡɦɟɪɵ ɥɢɫɬɚ: 2η00ɯ12η0ɯ12ɦɦ., ɨɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɥɢɫɬɚ:  
                                                                              (4.2) hBAɅɂɋɌm  

ɈɋɌАɌɄɈȼmɁАȽɈɌmɢɡɞɇɊɆ 
1
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ɝɞɟ: Ⱥ - ɲɢɪɢɧɚ, ɦɦ 

ȼ - ɜɵɫɨɬɚ, ɦɦ 

ɪ – ɩɥɨɬɧɨɫɬɶ ɦɟɬɚɥɥɚ, ɬ/ɦ3 

h – ɬɨɥɳɢɧɚ, ɦɦ 

 

 

Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɡɚɝɨɬɨɜɤɢ (318ɯ100ɯ12ɦɦ): 
 

 

Ʉɨɥ-ɜɨ ɩɨɥɨɫ 380ɯ12η0 ɢɡ ɥɢɫɬɚ 2η00ɯ12η0 – 7 ɩɨɥɨɫ. 
Ʉɨɥ-ɜɨ ɡɚɝɨɬɨɜɨɤ ɢɡ 1 ɩɨɥɨɫɵ 380ɯ12η0 – 12 ɲɬ. 
Ʉɨɥ-ɜɨ ɡɚɝɨɬɨɜɨɤ ɢɡ ɥɢɫɬɚ 2η00ɯ12η0 – 84 ɲɬ (7ɯ12=84 ɲɬ.) 
Ɉɩɪɟɞɟɥɢɦ ɦɚɫɫɭ ɨɫɬɚɬɤɨɜ ɫ 1 ɥɢɫɬɚ: 
  

              - ɤɨɥ-ɜɨ ɡɚɝɨɬɨɜɨɤ ɢɡ ɥɢɫɬɚ 

 

 

ɬɨɝɞɚ ɦɚɫɫɚ ɨɫɬɚɬɤɨɜ ɧɚ ɨɞɧɨ ɢɡɞɟɥɢɟ ɛɭɞɟɬ: 42,37/84 

 

 

 

Ɉɩɪɟɞɟɥɢɦ ɧɨɪɦɭ ɧɚ 1 ɢɡɞɟɥɢɟ, ɤɝ. 
      

 

 

4.2.2  ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 

ɋ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɷɧɟɪɝɨɡɚɬɪɚɬ, ɚ ɬɚɤɠɟ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɋɈɀ, ɤɪɨɧɲɬɟɣɧ 
ɫɜɟɪɥɢɦ ɧɟ ɫɪɚɡɭ ɞɢɚɦɟɬɪɨɦ η2ɦɦ, ɚ ɜ ɧɚɱɚɥɟ ɩɪɨɫɜɟɪɥɢɦ ɨɬɜɟɪɫɬɢɹ ɞɢɚɦɟɬɪɨɦ 2η 
ɦɦ, ɚ ɩɨɫɥɟ ɷɬɨɝɨ ɭɠɟ ɪɚɫɫɜɟɪɥɢɦ ɞɨ ɨɬɜɟɪɫɬɢɹ η2 ɦɦ. 
ɋɜɟɪɥɢɬɶ ɞɜɚ ɨɬɜɟɪɫɬɢɹ, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ 2ηɦɦ. 
ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɟ; ɋɜɟɪɥɨ ȽɈɋɌ 10903-77;  

Ɇɚɬɟɪɢɚɥ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɫɜɟɪɥɚ – Ɋ9; 
ɉɨɞɚɱɚ - S=0,2η ɦɦ/ɨɛ 

ɤɝɅɂɋɌm 37,2941285,712502500 

ɤɝɁАȽɈɌm 00,31285,7100318 

)
1

(
1 ɥɢɫɬnɁАȽɈɌmɅɂɋɌmɥɢɫɬɈɋɌɫm 

ɥɢɫɬn
1

ɤɝɥɢɫɬɈɋɌɫm 37.42)843(37.294
1



ɤɝ
ɥɢɫɬn

ɥɢɫɬɈɋɌɫm

ɢɡɞɈɋɌɫm 5,0
84

37,42

1

1
.1



ɤɝɢɡɞɇɊɆ 5,35,00,3
1





 

Иˊˏ. ʚˋ˔ № ˇˑˍ˖ˏ. ʞˑˇ˒. ʓ˃˕

ʚˋ˔

 
͚͛.͘5.͙͘.͚͙͘8.55͚.ПЗ 

 
Ɋɢɫɭɧɨɤ 4.η – ɋɯɟɦɚ ɫɜɟɪɥɢɥɶɧɨɣ ɨɩɟɪɚɰɢɢ 

 

ȼ ɤɚɱɟɫɬɜɟ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɦɟɧɹɟɦ ɫɩɢɪɚɥɶɧɨɟ ɫɜɟɪɥɨ ɢɡ 
ɛɵɫɬɪɨɪɟɠɭɳɟɣ ɫɬɚɥɢ Ɋ9 ȽɈɋɌ 4010-77.  

Ⱦɢɚɦɟɬɪ ɫɜɟɪɥɚ Dcɜ=2ηɦɦ, ɝɥɭɛɢɧɚ t=12 ɦɦ,  
ɩɨɞɚɱɚ S=0,2η ɦɦ/ɨɛ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɩɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ  

qɋ D Kυ υυ= ym xT t S

 
 

,                                                              (4.3) 

    Ʉ - ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

K =K Ʉ Ʉυ ɦυ uυ lυ  ,                                                     (4.4) 

         Ʉɦ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
       ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɦ

nυ
750Ʉ =Cɦυ σɜ

 
  
 

,                                                          (4.5) 

Ɉɛɪɚɛɚɬɵɜɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɟɬɫɹ ɫɬɚɥɶ 10, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜ=900Ɇɉɚ. 
n=1,0,  ɋɦ = 0,7 /13/ 

      58,0
1

900

750
7,0  










mvɄ ; 

Ʉl - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɩɪɨɫɜɟɪɥɢɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
Ʉl=1,0 /13/ 

Ʉu - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ, Ʉu=1,0 /13/. 
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ɂɬɚɤ,                                   Ʉ=0,58  1,0  1,0=0,58. 

ɋ=9,8, q=0,4, y=0,5, m=0,2. 

Ɍ - ɫɬɨɣɤɨɫɬɶ ɫɜɟɪɥɚ, ɦɢɧ    Ɍ=3η ɦɢɧ /13/. 

ɦɢɧɦV /9,258,0
5,0

12
2,0

35

4,0
258,9 


  

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɫɜɟɪɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
1000 υ

n= π D



,                                                          (4.6) 

     ɦɢɧɨɛn /2,37
2514,3

9,21000 

  

ɉɪɨɢɡɜɨɞɢɦ ɤɨɪɪɟɤɰɢɸ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɩɨ ɫɬɚɧɤɭ nɫɬ = 1θ00ɨɛ/ɦɢɧ. 

Ɍɨɝɞɚ ɦɢɧɦDn
V /6,125

1000

16002514,3

1000
  . 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɨ ɮɨɪɦɭɥɟ: 
q y

M=10 C D s Kɦ p    ,                                                  (4.7) 

 ɋɦ=0,041; q=2,0; y=0,7 /13/; 

Kɨɷɮɮɢɰɢɟɧɬɨɦ Ʉɪ=Ʉɦɪ ɭɱɢɬɵɜɚɸɬɫɹ ɨɬɥɢɱɧɵɟ ɨɬ ɬɚɛɥɢɱɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ: /13/. 

      Ʉɪ=Ʉɦɪ= 15,1
75,0

750

900 









 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Ɇ=10  0,041  222  0,250,7  1,1η = 8θ,4 ɇɦ. 
Ɉɫɟɜɚɹ ɫɢɥɚ: 

q y
P =C D s Kp p0

   ,                                                (4.8) 

ɋɪ=143; q=1,0; y=0,7 /13/. 

Ɋ0=10  143  521,0  0,250,7  1,1η = 32,4 ɤɇ. 
Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

M υ
N=

1020 60




,                                                                                                        (4.9) 

Ɇ - ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ, 
 - ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɦ/ɦɢɧ. 

ɤȼɬN 176,0
601020

6,1254,86 


 , ɱɬɨ ɦɟɧɶɲɟ θ,7ɤȼɬ.                

ȼɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ 

Sn

L
T

xp

o 
 ..

,                                                                                                             (4.10) 
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ɦɢɧTo 4,1
25.07,32

12



                                                                   

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ /14/: 
ɉɟɪɟɯɨɞɵ ɪɚɛɨɱɟɝɨ ɫ ɝɪɭɡɨɦ; 
ɍɫɬɚɧɨɜɤɚ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ; 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɬɚɧɤɨɦ; 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. 
tɭɫɬ =0,12 ɦɢɧ /14, ɤɚɪɬɵ 2,θ/; 
tɩɟɪɟɯ=0,2θ ɦɢɧ /14, ɤɚɪɬɚ 14/; 
tɢɡɦ=0,1θ ɦɢɧ /14, ɤɚɪɬɚ 1η/. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
tɜɫɩ=0,12+0,26+0,16=0,η4 ɦɢɧ. 
Ɉɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (29): 

t =t +tɨɩ ɨ ɜɫɩ ,                                                                                                    (4.11) 

tɨɩ =1,4+0,η4=1,94 ɦɢɧ; 
tɨɪɝ=7% tɨɩ=0,071,94= 0,13 ɦɢɧ /14, ɤɚɪɬɚ 1θ/; 
tɨɬɥ=2% tɨɩ=0,021,94=0,03 ɦɢɧ /14, ɤɚɪɬɚ 18/. 
ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
tɲɬ = 0,13+0,03+0,η4+1,4=2,1 ɦɢɧ. 
 

4.2.3  ɋɜɟɪɥɢɥɶɧɚɹ ɨɩɟɪɚɰɢɹ 

ɋɜɟɪɥɢɬɶ ɞɜɚ ɨɬɜɟɪɫɬɢɹ, ɜɵɞɟɪɠɢɜɚɹ ɪɚɡɦɟɪ η2ɦɦ. 
ɉɪɢɫɩɨɫɨɛɥɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɟ; ɋɜɟɪɥɨ ȽɈɋɌ 10903-77;  

Ɇɚɬɟɪɢɚɥ ɪɟɠɭɳɟɣ ɱɚɫɬɢ ɫɜɟɪɥɚ – Ɋ9; 
ɉɨɞɚɱɚ - S=0,2η ɦɦ/ɨɛ 

 
Ɋɢɫɭɧɨɤ 4.θ – ɋɯɟɦɚ ɫɜɟɪɥɢɥɶɧɨɣ ɨɩɟɪɚɰɢɢ 
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     ȼ ɤɚɱɟɫɬɜɟ ɪɟɠɭɳɟɝɨ ɢɧɫɬɪɭɦɟɧɬɚ ɩɪɢɦɟɧɹɟɦ ɫɩɢɪɚɥɶɧɨɟ ɫɜɟɪɥɨ ɢɡ 
ɛɵɫɬɪɨɪɟɠɭɳɟɣ ɫɬɚɥɢ Ɋ9 ȽɈɋɌ 4010-77.  

Ⱦɢɚɦɟɬɪ ɫɜɟɪɥɚ Dcɜ=η2ɦɦ, ɝɥɭɛɢɧɚ t=12 ɦɦ,  
ɩɨɞɚɱɚ S=0,2η ɦɦ/ɨɛ. 
ɉɨɫɥɟ ɷɬɨɝɨ ɩɨ ɮɨɪɦɭɥɟ ɨɩɪɟɞɟɥɹɟɦ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ  

qɋ D Kυ υυ= ym xT t S

 
 

,                                                                (4.12) 

    Ʉ - ɨɛɳɢɣ ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

K =K Ʉ Ʉυ ɦυ uυ lυ  ,                                                   (4.13) 

         Ʉɦ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɚɱɟɫɬɜɨ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 
       ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɦ

nυ
750Ʉ =Cɦυ σɜ

 
  
 

,                                                        (4.14) 

Ɉɛɪɚɛɚɬɵɜɚɟɦɵɦ ɦɚɬɟɪɢɚɥɨɦ ɹɜɥɹɟɬɫɹ ɫɬɚɥɶ 10, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɜ=900Ɇɉɚ. 
n=1,0,  ɋɦ = 0,7 /13/ 

      58,0
1

900

750
7,0  










mvɄ ; 

Ʉl - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɝɥɭɛɢɧɭ ɩɪɨɫɜɟɪɥɢɜɚɟɦɨɝɨ ɨɬɜɟɪɫɬɢɹ; 
Ʉl=1,0 /13/ 

Ʉu - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɚɬɟɪɢɚɥ ɢɧɫɬɪɭɦɟɧɬɚ, Ʉu=1,0 /13/. 

ɂɬɚɤ,                                   Ʉ=0,58  1,0  1,0=0,58. 

ɋ=9,8, q=0,4, y=0,5, m=0,2. 

Ɍ - ɫɬɨɣɤɨɫɬɶ ɫɜɟɪɥɚ, ɦɢɧ    Ɍ=3η ɦɢɧ /13/. 

ɦɢɧɦV /9,358,0
5,0

12
2,0

35

4,0
528,9 


  

ɑɢɫɥɨ ɨɛɨɪɨɬɨɜ ɫɜɟɪɥɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
1000 υ

n= π D



,                                                               (4.15) 

     ɦɢɧɨɛn /9,23
5214,3

9,31000 

  

ɉɪɨɢɡɜɨɞɢɦ ɤɨɪɪɟɤɰɢɸ ɱɢɫɥɚ ɨɛɨɪɨɬɨɜ ɩɨ ɫɬɚɧɤɭ nɫɬ = 1θ00ɨɛ/ɦɢɧ. 

Ɍɨɝɞɚ ɦɢɧɦDn
V /2,261

1000

16005214,3

1000
  . 

Ɉɩɪɟɞɟɥɹɟɦ ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɩɨ ɮɨɪɦɭɥɟ: 
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q y
M=10 C D s Kɦ p    ,                                                      (4.16) 

 ɋɦ=0,041; q=2,0; y=0,7 /13/; 

Kɨɷɮɮɢɰɢɟɧɬɨɦ Ʉɪ=Ʉɦɪ ɭɱɢɬɵɜɚɸɬɫɹ ɨɬɥɢɱɧɵɟ ɨɬ ɬɚɛɥɢɱɧɵɯ ɦɟɯɚɧɢɱɟɫɤɢɟ 
ɫɜɨɣɫɬɜɚ ɨɛɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ: /13/. 

      Ʉɪ=Ʉɦɪ= 15,1
75,0

750

900 









 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, Ɇ=10  0,041  522  0,250,7  1,1η = 483 ɇɦ. 
Ɉɫɟɜɚɹ ɫɢɥɚ: 

q y
P =C D s Kp p0

   ,                                                     (4.17) 

ɋɪ=143; q=1,0; y=0,7 /13/. 

Ɋ0=10  143  521,0  0,250,7  1,1η = 32,4 ɤɇ. 
Ɇɨɳɧɨɫɬɶ ɪɟɡɚɧɢɹ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ:  

M υ
N=

1020 60




,                                                                                                     (4.18) 

Ɇ - ɤɪɭɬɹɳɢɣ ɦɨɦɟɧɬ, ɇɦ, 
 - ɫɤɨɪɨɫɬɶ ɪɟɡɚɧɢɹ, ɦ/ɦɢɧ. 

ɤȼɬN 06,2
601020

2,261483 


 , ɱɬɨ ɦɟɧɶɲɟ θ,7ɤȼɬ.                

ȼɪɟɦɹ ɧɚ ɨɛɪɚɛɨɬɤɭ 

Sn

L
T

xp

o 
 ..

,                                                                                                             (4.20) 

ɦɢɧTo 0,2
25.09,23

12



                                                                   

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ /14/: 
ɉɟɪɟɯɨɞɵ ɪɚɛɨɱɟɝɨ ɫ ɝɪɭɡɨɦ; 
ɍɫɬɚɧɨɜɤɚ ɢ ɫɧɹɬɢɟ ɞɟɬɚɥɢ; 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɩɨ ɭɩɪɚɜɥɟɧɢɸ ɫɬɚɧɤɨɦ; 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɧɚ ɤɨɧɬɪɨɥɶɧɵɟ ɢɡɦɟɪɟɧɢɹ. 
tɭɫɬ =0,12 ɦɢɧ /14, ɤɚɪɬɵ 2,θ/; 
tɩɟɪɟɯ=0,2θ ɦɢɧ /14, ɤɚɪɬɚ 14/; 
tɢɡɦ=0,1θ ɦɢɧ /14, ɤɚɪɬɚ 1η/. 
ȼɫɩɨɦɨɝɚɬɟɥɶɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
tɜɫɩ=0,12+0,26+0,16=0,η4 ɦɢɧ. 
Ɉɩɟɪɚɬɢɜɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (29): 

t =t +tɨɩ ɨ ɜɫɩ ,                                                                                                    (4.21) 

tɨɩ =2,0+0,η4=2,η4 ɦɢɧ; 
tɨɪɝ=7% tɨɩ=0,072,η4= 0,17 ɦɢɧ /14, ɤɚɪɬɚ 1θ/; 
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tɨɬɥ=2% tɨɩ=0,022,η4=0,0η ɦɢɧ /14, ɤɚɪɬɚ 18/. 
ɒɬɭɱɧɨɟ ɜɪɟɦɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
tɲɬ = 0,17+0,0η+0,η4+2,0=2,7θ ɦɢɧ. 
 

4.2.4 Ƚɢɛɨɱɧɚɹ ɨɩɟɪɚɰɢɹ  
ɉɨɫɥɟ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɢɡɥɨɠɟɧɧɵɯ ɜɵɲɟ ɨɩɟɪɚɰɢɣ (ɨɩɟɪɚɰɢɹ ɫɨɡɞɚɧɢɹ 
ɫɤɪɭɝɥɟɧɢɣ – ɬɨɤɚɪɧɚɹ, ɧɟ ɨɩɢɫɵɜɚɟɦ), ɜɵɩɨɥɧɹɟɦ ɩɨɫɥɟɞɧɸɸ ɨɩɟɪɚɰɢɸ – 

ɝɢɛɨɱɧɚɹ ɨɩɟɪɚɰɢɹ, ɧɟɨɛɯɨɞɢɦɨ ɫɨɝɧɭɬɶ ɞɟɬɚɥɶ ɧɚ 90Ɉ, ɩɨ ɥɢɧɢɹɦ ɫɝɢɛɚ. 
Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɟɦ ɫɬɚɧɨɤ - ɥɢɫɬɨɝɢɛɨɱɧɵɣ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɫ 
ɩɨɜɨɪɨɬɧɨɣ ɛɚɥɤɨɣ ɅȽɆ θɯ1,θ ɫɬɚɧɨɤ ɫ ɑɉɍ. 
ȼɤɥɸɱɚɟɦ ɫɬɚɧɨɤ, ɜɵɛɢɪɚɟɦ ɩɨ ɤɚɤɨɦɭ ɩɪɨɮɢɥɸ ɛɭɞɟɦ ɝɧɭɬɶ ɞɟɬɚɥɶ, ɭɤɚɡɵɜɚɟɦ 
ɬɨɥɳɢɧɭ ɞɟɬɚɥɢ, ɜɜɨɞɢɦ ɜ ɩɪɨɝɪɚɦɦɭ ɝɢɛɤɢ, ɪɚɡɦɟɪɵ (ɡɚɝɨɬɨɜɤɢ, ɥɢɧɢɣ ɫɝɢɛɚ, 
ɪɚɞɢɭɫ ɫɝɢɛɚ), ɡɚɤɪɟɩɥɹɟɦ ɞɟɬɚɥɶ, ɢ ɫɝɢɛɚɟɦ ɞɟɬɚɥɶ. ɉɨɫɥɟ ɫɝɢɛɚ ɞɟɬɚɥɢ 
ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɪɚɡɦɟɪɵ – Ʉɨɧɬɪɨɥɶ -100%, ɢɧɫɬɪɭɦɟɧɬ: ɒɰ-II-250-0,05. 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 4.7 – ɋɯɟɦɚ ɫɝɢɛɚ ɤɪɨɧɲɬɟɣɧɚ 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɑȿɌɕɊȿ 

 

ȼ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɟɤɬɚ ɪɚɫɫɱɢɬɚɥɢ ɢ ɫɩɪɨɟɤɬɢɪɨɜɚɥɢ ɤɪɨɧɲɬɟɣɧ 
ɤɪɟɩɥɟɧɢɹ ɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɰɢɥɢɧɞɪɚ. 
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5 ɗɄɈɇɈɆɂɑȿɋɄȺə ɑȺɋɌɖ   

     ȼ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɱɚɫɬɢ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɜɧɟɞɪɟɧɢɹ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ ɚɜɬɨɦɨɛɢɥɹ ɍɪɚɥ-43204 ɫ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ θɯθ, ɫ 
ɭɩɪɚɜɥɹɟɦɵɦ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ. 

 

5.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɚɯ, ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɩɨ 
ɩɪɨɟɤɬɭ, ɪɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ. Ɋɚɫɱɟɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɟɞɢɧɢɰɵ ɢ ɨɛɳɢɯ ɡɚɬɪɚɬ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɦɨɞɟɥɢ ɩɨ ɩɪɨɟɤɬɭ. 

     ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ) - ɷɬɨ ɫɬɨɢɦɨɫɬɧɚɹ ɨɰɟɧɤɚ ɡɚɬɪɚɬ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ). 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ, ɧɨɪɦɵ ɩɪɢɛɵɥɢ ɢ ɇȾɋ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɰɟɧɚ ɪɟɚɥɢɡɚɰɢɢ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ 

ɉɟɪɟɱɟɧɶ ɜɜɨɞɢɦɵɯ ɚɝɪɟɝɚɬɨɜ ɢ ɞɟɬɚɥɟɣ, ɜɤɥɸɱɚɹ ɫɬɨɢɦɨɫɬɶ ɛɚɡɨɜɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ,  ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1. 

Ɍɚɛɥɢɰɚ 5.1 – Ɉɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ  

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɭɡɥɚ 

Ʉɨɥ- ɜɨ, 
ɲɬ. ɐɟɧɚ, ɪɭɛ. ɋɬɨɢɦɨɫɬɶ, 

ɪɭɛ. 
ȼ ɬ.ɱ. 
ɇȾɋ, ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɛɟɡ ɇȾɋ, 
ɪɭɛ. 

ɍɪɚɥ-43204 1 1 890 560 1 890 560 340 301 1 550 259 

ɋɤɥɚɞɵɜɚɸɳɟɟɫɹ 
ɞɵɲɥɨ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ 
(ɩɟɪɟɞɧɹɹ/ɡɚɞɧɹɹ 
ɛɚɥɤɢ, 
ɧɚɤɨɧɟɱɧɢɤ, 
ɩɧɟɜɦɨɩɪɨɜɨɞ, 
ɷɥɟɤɬɪɨɩɪɨɜɨɞ) 1 

67 000 67 000 12 060 54 940 

Ʉɨɧɢɤ 
(ɨɫɧɨɜɚɧɢɟ, 
ɨɬɤɢɞɧɵɟ ɫɬɨɣɤɢ 
ɫ 
ɧɚɤɨɧɟɱɧɢɤɚɦɢ, 
ɨɫɢ, ɡɚɩɨɪɵ) 

1 59 000 59 000 10 620 48 380 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ η.1 

Ɉɫɢ ɫ ɤɨɥёɫɚɦɢ 1 85 680 85 680 15 422 70 258 

Ɉɝɪɚɠɞɟɧɢɟ ɤɚɛɢɧɵ 1 14 000 14 000 2 520 11 480 

Ɂɚɩɨɪɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 
ɞɵɲɥɚ(ɩɧɟɜɦɨɰɢɥɢɧɞɪ, 
ɡɚɩɨɪɧɵɣ ɦɟɯɚɧɢɡɦ) 1 7 400 7 400 1 332 6 068 

Ⱦɵɲɥɨ 1 11 369 11 369 2 046 9 323 

Ʉɨɪɨɛɤɚ ɨɬɛɨɪɚ 

ɦɨɳɧɨɫɬɢ 1 5 479 5 479 986 4 493 

Ʌɟɛɟɞɤɚ 1 54 689 54 689 9 844 44 845 

ɋɰɟɩɤɚ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ ɫ ɬɹɝɚɱɨɦ 1 3 999 3 999 720 3 279 

ɉɪɨɱɟɟ 15 750 15 750 2 835 12 915  

ɂɬɨɝɨ  2 214926 2 214 926 398 687 1 816 239 

 

 

     Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 1 816 

239 ɪɭɛ. ɛɟɡ ɇȾɋ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɛɫɥɭɠɢɜɚɟɬɫɹ ɛɪɢɝɚɞɨɣ ɢɡ 4 ɱɟɥɨɜɟɤ (ɬɚɛɥ. 2).  

Ɍɚɛɥɢɰɚ 5.2– Ɋɚɛɨɱɢɟ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ  Ɋɚɡɪɹɞ Ʉɨɥ-ɜɨ, ɱɟɥ. 

ɑɚɫɨɜɚɹ ɬɚɪɢɮɧɚɹ 
ɫɬɚɜɤɚ, 

ɪɭɛ./ɱɚɫ 

Ɉɫɧɨɜɧɵɟ: ɫɥɟɫɚɪɶ-

ɫɛɨɪɳɢɤ 5 4 185 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ   4 2 160 

 

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɪɭɞɚ ɪɚɫɫɱɢɬɚɧɵ ɢɫɯɨɞɹ ɢɡ ɩɨɥɨɠɟɧɢɹ ɨ ɫɨɫɬɚɜɟ ɡɚɬɪɚɬ 
ɩɪɟɞɩɪɢɹɬɢɹ (ɬɚɛɥɢɰɚ  3,4). 
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Ɍɚɛɥɢɰɚ 5.3 - Ɋɚɫɱɟɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ 

ɉɨɤɚɡɚɬɟɥɶ ȿɞ. ɢɡɦ. Ɉɫɧɨɜɧɵɟ  ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ  

1 Ɍɚɪɢɮ ɧɚ 
ɡɚɪɚɛɨɬɧɭɸ ɩɥɚɬɭ 

Ɋɭɛ. ɡɚ ɱɚɫ 185 160 

2 Ɉɬɪɚɛɨɬɚɧɧɨɟ 
ɜɪɟɦɹ 

ɧ/ɱ.(ɬɪɭɞɨɟɦɤɨɫɬɶ) 160 160 

3 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  Ɋɭɛ. 29 600 25 600 

4 ɉɪɟɦɢɹ 10%  Ɋɭɛ. 2 960 2 560 

θ Ɋɚɣɨɧ. ɧɚɞɛɚɜɤɚ 
15%  

Ɋɭɛ. 4 884 4 224 

7 Ɉɫɧɨɜɧɚɹ 
ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ  

Ɋɭɛ. 37 444 32 384 

8 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ 
30%\ 

Ɋɭɛ. 11 233 9 715 

9 Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ 
ɛɟɡ Ɏɋɋ  

 Ɋɭɛ. 26 211 22 669 

 

Ɍɚɛɥɢɰɚ 5.4 – ɑɢɫɥɟɧɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ, ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɢ 
ɨɬɱɢɫɥɟɧɢɹ Ɏɋɋ ɩɨ ɩɪɨɟɤɬɭ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
ȿɞ.        
ɢɡɦɟɪɟɧ. 1ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 ɑɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɩɨ 
ɩɪɨɟɤɬɭ, ɜɫɟɝɨ 

ɱɟɥ. 6 6 6 ɜ ɬɨɦ ɱɢɫɥɟ: 

1.1 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɛɨɱɢɟ, 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɧɹɬɵɟ 
ɩɪɨɢɡɜɨɞɫɬɜɨɦ ɩɪɨɞɭɤɰɢɢ ɱɟɥ. 6 6 6 

2 Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ: ɪɭɛ. 2 574 528 1 675 872 1 675 872 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ η.4 

2.1 ɡɚɪɚɛɨɬɧɚɹ 
ɩɥɚɬɚ  ɪɭɛ. 1 802 170 903 514 903 514 

2.2 ɨɬɱɢɫɥɟɧɢɹ 
Ɏɋɋ (30%)  ɪɭɛ. 772 358 772 358 772 358 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɧɨɪɦ ɪɚɫɯɨɞɚ ɦɚɬɟɪɢɚɥɨɜ ɜ ɬɚɛɥɢɰɟ η.5 ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɤɚɥɶɤɭɥɹɰɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶ. 

Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ  - ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɨɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ (ɬɚɛɥ. 5.1). 

Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ - ɷɬɨ ɡɚɬɪɚɬɵ ɧɚ ɫɨɞɟɪɠɚɧɢɟ, ɨɪɝɚɧɢɡɚɰɢɸ ɢ 
ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ (ɨɫɧɨɜɧɵɦ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ, ɨɛɫɥɭɠɢɜɚɸɳɢɦ) 
(10% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɪɚɛɨɱɢɯ). Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

- ɫɬɨɢɦɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, ɡɚɩɱɚɫɬɟɣ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɞɥɹ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɡɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɫɨɬɪɭɞɧɢɤɨɜ, ɡɚɧɹɬɵɯ ɨɛɫɥɭɠɢɜɚɧɢɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 
(ɦɚɫɬɟɪɨɜ, ɧɚɱɚɥɶɧɢɤɨɜ ɰɟɯɨɜ, ɬɟɯɧɨɥɨɝɨɜ, ɪɚɛɨɱɢɯ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ 
ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ), ɫ 
ɨɬɱɢɫɥɟɧɢɹɦɢ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ; 

- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɡɚɬɪɚɬɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɢɧɨɝɨ 
ɢɦɭɳɟɫɬɜɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ;  

- ɪɚɫɯɨɞɵ ɧɚ ɞɟɦɨɧɬɚɠ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɡɚɬɪɚɬɵ ɧɚ ɦɚɬɟɪɢɚɥɵ, ɞɟɬɚɥɢ, ɩɨɤɭɩɧɵɟ 
ɩɨɥɭɮɚɛɪɢɤɚɬɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɧɚɥɚɞɤɟ ɨɛɨɪɭɞɨɜɚɧɢɹ; 

- ɪɚɫɯɨɞɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ 
ɡɚɞɟɣɫɬɜɨɜɚɧɧɵɯ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ; 

- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɧɟɦɚɬɟɪɢɚɥɶɧɵɦ ɚɤɬɢɜɚɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ; 

- ɫɬɨɢɦɨɫɬɶ ɧɟɞɨɫɬɚɱ ɢ ɩɨɬɟɪɶ ɨɬ ɩɪɨɫɬɨɟɜ, ɩɨɪɱɢ ɰɟɧɧɨɫɬɟɣ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɢ ɧɚ 
ɫɤɥɚɞɚɯ ɢ ɬ. ɩ. 

Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ - ɪɚɫɯɨɞɵ, ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɟ ɫɜɹɡɚɧɧɵɟ ɫ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ (1η% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɪɚɛɨɱɢɯ). Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ:  

- ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ;  
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- ɫɨɞɟɪɠɚɧɢɟ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɩɟɪɫɨɧɚɥɚ;  

- ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɢ ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ 
ɭɩɪɚɜɥɟɧɱɟɫɤɨɝɨ ɢ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ; 

- ɚɪɟɧɞɧɚɹ ɩɥɚɬɚ ɡɚ ɩɨɦɟɳɟɧɢɹ ɨɛɳɟɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ;  

- ɪɚɫɯɨɞɵ ɩɨ ɨɩɥɚɬɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɚɭɞɢɬɨɪɫɤɢɯ, ɤɨɧɫɭɥɶɬɚɰɢɨɧɧɵɯ ɢ ɬ.ɩ. 
ɭɫɥɭɝ;  

- ɞɪɭɝɢɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɭɩɪɚɜɥɟɧɱɟɫɤɢɟ ɪɚɫɯɨɞɵ.  

Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  - ɷɬɨ ɡɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɪɚɛɨɱɢɯ. 

Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ – ɷɬɨ ɨɛɹɡɚɬɟɥɶɧɵɟ ɫɬɪɚɯɨɜɵɟ ɜɡɧɨɫɵ ɜ Ɏɨɧɞɵ ɫɨɰɢɚɥɶɧɨɝɨ 
ɫɬɪɚɯɨɜɚɧɢɹ,  ɫɨɫɬɚɜɥɹɸɬ 30% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ.  

Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ – ɷɬɨ ɡɚɬɪɚɬɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɞɚɠɟɣ ɩɪɨɞɭɤɰɢɢ, ɬɨɜɚɪɨɜ, 
ɪɚɛɨɬ, ɭɫɥɭɝ (1% ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ). 

Ʉ ɤɨɦɦɟɪɱɟɫɤɢɦ ɪɚɫɯɨɞɚɦ ɨɬɧɨɫɹɬɫɹ ɢɡɞɟɪɠɤɢ: 

- ɧɚ ɡɚɬɚɪɢɜɚɧɢɟ ɢ ɭɩɚɤɨɜɤɭ; 

- ɩɨ ɞɨɫɬɚɜɤɟ, ɩɨɝɪɭɡɤɟ ɢ ɬ ɩ.; 

- ɧɚ ɤɨɦɢɫɫɢɨɧɧɵɟ ɫɛɨɪɵ (ɨɬɱɢɫɥɟɧɢɹ), ɭɩɥɚɱɢɜɚɟɦɵɟ ɩɨɫɪɟɞɧɢɱɟɫɤɢɦ 
ɨɪɝɚɧɢɡɚɰɢɹɦ; 

- ɩɨ ɚɪɟɧɞɟ ɢ ɫɨɞɟɪɠɚɧɢɸ ɩɨɦɟɳɟɧɢɣ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢ ɩɪɨɞɚɠɢ ɩɪɨɞɭɤɰɢɢ 
(ɬɨɜɚɪɨɜ); 

- ɧɚ ɯɪɚɧɟɧɢɟ ɬɨɜɚɪɨɜ; 

- ɩɨ ɨɩɥɚɬɟ ɬɪɭɞɚ ɩɪɨɞɚɜɰɨɜ; 

- ɧɚ ɪɟɤɥɚɦɭ; 

- ɧɚ ɩɪɟɞɫɬɚɜɢɬɟɥɶɫɤɢɟ ɪɚɫɯɨɞɵ; 

- ɧɚ ɢɧɵɟ ɚɧɚɥɨɝɢɱɧɵɟ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɪɚɫɯɨɞɵ. 

ɇɨɪɦɚ ɩɪɢɛɵɥɢ ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɢɫɯɨɞɹ ɢɡ ɪɚɡɥɢɱɧɵɯ ɤɪɢɬɟɪɢɟɜ, ɧɚɩɪɢɦɟɪ 
ɩɨ ɨɬɧɨɫɢɬɟɥɶɧɨɦɭ ɩɨɤɚɡɚɬɟɥɸ – ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ ɩɪɨɞɭɤɰɢɢ, ɥɢɛɨ ɢɫɯɨɞɹ ɢɡ 
ɫɨɨɬɧɨɲɟɧɢɹ ɫɩɪɨɫɚ ɢ ɩɪɟɞɥɨɠɟɧɢɹ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɪɚɫɱɟɬɨɜ ɧɨɪɦɚ ɩɪɢɛɵɥɢ 
ɭɫɬɚɧɨɜɥɟɧɚ ɜ ɪɚɡɦɟɪɟ 30% ɨɬ ɩɨɥɧɨɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 

 

https://www.audit-it.ru/terms/taxation/predstavitelskie_raskhody.html
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Ɍɚɛɥɢɰɚ 5.5 – Ʉɚɥɶɤɭɥɹɰɢɹ ɧɚ ɚɜɬɨɦɨɛɢɥɶ  

 ɋɬɚɬɶɹ ɋɭɦɦɚ (ɪɭɛ.) 

1ɋɵɪɶɟ ɢ ɦɚɬɟɪɢɚɥɵ  1 816 239 

2 Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  128 726 

3 Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  38 618 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  12 873 

η Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɪɚɫɯɨɞɵ  19 309 

θ ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ  2 002 892 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ ɪɚɫɯɨɞɵ  20 029 

8 ɉɨɥɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ     2 003 612 

9 ɉɪɢɛɵɥɶ  601 084 

10 ɐɟɧɚ  2 604 696 

11 ɇɚɥɨɝ ɧɚ ɞɨɛɚɜɥɟɧɧɭɸ ɫɬɨɢɦɨɫɬɶ ɇȾɋ  468 845 

12 ɐɟɧɚ ɪɟɚɥɢɡɚɰɢɢ  3 073 541 

 

Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ ɡɚ 3 ɝɨɞɚ ɫɨɫɬɚɜɹɬ 2θ 040 666 

ɪɭɛɥɟɣ. 

Ɍɚɛɥɢɰɚ 5.6 - Ɉɛɳɢɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɇɚɬɟɪɢɚɥɶɧɵɟ ɡɚɬɪɚɬɵ  21 794 868 21 794 868 

21 794 

868 

3 Ɉɛɳɟɯɨɡɹɣɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  257 453 257 453 257 453 

4 Ɉɛɳɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ  386 179 386 179 386 179 

η Ɂɚɬɪɚɬɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ  2 574 528 2 574 528 2 574 528 

θ Ɉɬɱɢɫɥɟɧɢɹ Ɏɋɋ  772 358 772 358 772 358 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ η.θ 

7 Ʉɨɦɦɟɪɱɟɫɤɢɟ 
ɡɚɬɪɚɬɵ  

255 279 255 279 255 279 

8 ȼɫɟɝɨ ɡɚɬɪɚɬ   26 040 666 26 040 666 26 040 666 

 

ɉɥɚɧɢɪɭɟɦɵɣ ɨɛɴɟɦ ɫɨɫɬɚɜɥɹɟɬ 12 ɦɚɲɢɧ ɜ ɝɨɞ. ȼ ɨɫɧɨɜɟ ɩɥɚɧɚ ɨɛɴɟɦɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ – ɩɨɪɬɮɟɥɶ ɡɚɤɚɡɨɜ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 

ɋɭɦɦɚɪɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɨɛɴɟɦ ɜɵɩɭɫɤɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɫɟ ɫɬɚɬɶɢ ɡɚɬɪɚɬ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɤɚɥɶɤɭɥɹɰɢɢ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɩɥɚɧɨɜɵɣ 
ɨɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  

2) Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ - ɢɧɜɟɫɬɢɰɢɢ ɜ ɨɫɧɨɜɧɨɣ ɤɚɩɢɬɚɥ (ɨɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ), ɜ 
ɬɨɦ ɱɢɫɥɟ ɡɚɬɪɚɬɵ ɧɚ ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ, ɪɟɤɨɧɫɬɪɭɤɰɢɸ ɢ ɬɟɯɧɢɱɟɫɤɨɟ 
ɩɟɪɟɜɨɨɪɭɠɟɧɢɟ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɢɨɛɪɟɬɟɧɢɟ ɦɚɲɢɧ, ɨɛɨɪɭɞɨɜɚɧɢɹ, 
ɢɧɫɬɪɭɦɟɧɬɚ, ɢɧɜɟɧɬɚɪɹ, ɩɪɨɟɤɬɧɨ-ɢɡɵɫɤɚɬɟɥɶɫɤɢɟ ɪɚɛɨɬɵ ɢ ɞɪɭɝɢɟ ɡɚɬɪɚɬɵ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɩɪɨɰɟɫɫ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɞɟɣɫɬɜɭɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɦɨɳɧɨɫɬɹɯ. Ɍɚɤɠɟ ɧɟɨɛɯɨɞɢɦɨ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɪɢɨɛɪɟɫɬɢ ɧɟɨɛɯɨɞɢɦɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ɍɚɛɥɢɰɚ 5.7 – Ɉɛɨɪɭɞɨɜɚɧɢɟ  

ɇɚɢɦɟɧɨɜɚɧɢɟ Ʉɨɥ-ɜɨ 
ɐɟɧɚ ɫ ɇȾɋ, 
ɪɭɛ. 

Ɉɫɧɨɜɧɵɟ ɫɪɟɞɫɬɜɚ (ɨɛɨɪɭɞɨɜɚɧɢɟ)  1 90000 

ɂɬɨɝɨ:  90000 

 

     ɋɬɨɢɦɨɫɬɶ ɪɚɫɯɨɞɨɜ ɩɨ ɞɨɫɬɚɜɤɟ ɢ ɦɨɧɬɚɠɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɨɫɬɚɜɥɹɸɬ 10% ɨɬ 
ɫɬɨɢɦɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ (9000 ɬɵɫ. ɪɭɛ.). 

ɋɬɨɢɦɨɫɬɶ ɪɚɡɪɚɛɨɬɤɢ ɢ ɦɨɧɬɚɠ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 1η0 000 

ɪɭɛ. 

ɂɬɨɝɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɫɨɫɬɚɜɹɬ 249 000 ɪɭɛ. 
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Ɍɚɛɥɢɰɚ 5.8 – Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȼɫɟɝɨ ɩɨ 
ɩɪɨɟɤɬɧɨ-

ɫɦɟɬɧɨɣ 
ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɬɵɫ. ɪɭɛ. 

ȼɵɩɨɥɧɟɧɨ 
ɧɚ ɦɨɦɟɧɬ 
ɧɚɱɚɥɚ 
ɪɚɛɨɬ, ɬɵɫ. 
ɪɭɛ. 

ɉɨɞɥɟɠɢɬ 
ɜɵɩɨɥɧɟɧɢɸ 
ɞɨ ɤɨɧɰɚ 
ɩɪɨɟɤɬɚ, ɬɵɫ. 
ɪɭɛ. 

Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ 
ɭɬɜɟɪɠɞɟɧɧɨɦɭ ɩɪɨɟɤɬɭ, ɜɫɟɝɨ 249 000 0 249 000 

ɜ ɬɨɦ ɱɢɫɥɟ:      

ɋɆɊ, ɞɨɫɬɚɜɤɚ 9 000 0 9 000 

ɨɛɨɪɭɞɨɜɚɧɢɟ 90 000 0 90 000 

ɩɪɨɱɢɟ ɡɚɬɪɚɬɵ: ɪɚɡɪɚɛɨɬɤɚ ɢ 
ɦɨɧɬɚɠ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 
ɤɨɧɫɬɪɭɤɰɢɢ   150 000 0 150 000 

 

     ɉɨ ɩɪɢɨɛɪɟɬɚɟɦɨɦɭ ɨɛɨɪɭɞɨɜɚɧɢɸ ɧɚɱɢɫɥɹɟɬɫɹ ɚɦɨɪɬɢɡɚɰɢɹ ɥɢɧɟɣɧɵɦ 
ɫɩɨɫɨɛɨɦ. 

     Ⱥɦɨɪɬɢɡɚɰɢɹ - ɷɬɨ ɩɟɪɟɧɟɫɟɧɢɟ ɩɨ ɱɚɫɬɹɦ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ 
ɧɟɦɚɬɟɪɢɚɥɶɧɵɯ ɚɤɬɢɜɨɜ ɩɨ ɦɟɪɟ ɢɯ ɮɢɡɢɱɟɫɤɨɝɨ ɢɥɢ ɦɨɪɚɥɶɧɨɝɨ ɢɡɧɨɫɚ ɧɚ 
ɫɬɨɢɦɨɫɬɶ ɩɪɨɢɡɜɨɞɢɦɨɣ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, ɭɫɥɭɝ). 

     Ⱥɤɬɢɜɵ, ɜ ɨɬɧɨɲɟɧɢɢ ɤɨɬɨɪɵɯ ɧɚɱɢɫɥɹɟɬɫɹ ɚɦɨɪɬɢɡɚɰɢɹ ɞɨɥɠɧɵ ɨɛɥɚɞɚɬɶ 
ɫɬɨɢɦɨɫɬɶɸ ɜ ɩɪɟɞɟɥɚɯ ɥɢɦɢɬɚ, ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɜ ɭɱɟɬɧɨɣ ɩɨɥɢɬɢɤɟ ɨɪɝɚɧɢɡɚɰɢɢ, 
ɧɨ ɧɟ ɛɨɥɟɟ 40 000 ɪɭɛɥɟɣ ɡɚ ɟɞɢɧɢɰɭ. 

   Ƚɨɞɨɜɚɹ ɫɭɦɦɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɯ ɨɬɱɢɫɥɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ: 

- ɩɪɢ ɥɢɧɟɣɧɨɦ ɫɩɨɫɨɛɟ - ɢɫɯɨɞɹ ɢɡ ɩɟɪɜɨɧɚɱɚɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɥɢ (ɬɟɤɭɳɟɣ 
(ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ) ɫɬɨɢɦɨɫɬɢ (ɜ ɫɥɭɱɚɟ ɩɪɨɜɟɞɟɧɢɹ ɩɟɪɟɨɰɟɧɤɢ) ɨɛɴɟɤɬɚ 
ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɧɨɪɦɵ ɚɦɨɪɬɢɡɚɰɢɢ, ɢɫɱɢɫɥɟɧɧɨɣ ɢɫɯɨɞɹ ɢɡ ɫɪɨɤɚ ɩɨɥɟɡɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɷɬɨɝɨ ɨɛɴɟɤɬɚ. 

     ȼ ɬɟɱɟɧɢɟ ɨɬɱɟɬɧɨɝɨ ɝɨɞɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɩɨ ɨɛɴɟɤɬɚɦ ɨɫɧɨɜɧɵɯ 
ɫɪɟɞɫɬɜ ɧɚɱɢɫɥɹɸɬɫɹ ɟɠɟɦɟɫɹɱɧɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɩɪɢɦɟɧɹɟɦɨɝɨ ɫɩɨɫɨɛɚ 
ɧɚɱɢɫɥɟɧɢɹ ɜ ɪɚɡɦɟɪɟ 1/12 ɝɨɞɨɜɨɣ ɫɭɦɦɵ (ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ = 
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ɋɬɨɢɦɨɫɬɶ ɨɛɨɪɭɞɨɜɚɧɢɹ / ɋɪɨɤ ɩɨɥɟɡɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨ ɞɚɧɧɨɣ ɝɪɭɩɩɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 1η ɥɟɬ). 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 9. 

Ɍɚɛɥɢɰɚ 5.9 – Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 
Ⱥɦɨɪɬ. 
ɨɬɱɢɫɥ. 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɉɫɧɨɜɧɵɟ ɮɨɧɞɵ 
(ɨɛɨɪɭɞɨɜɚɧɢɟ), ɜɫɟɝɨ  0 90 000  0  0 

ɜ ɬɨɦ ɱɢɫɥɟ:         

1.1 ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ  0  0  0 0  

1.2 ɨɛɨɪɭɞɨɜɚɧɢɟ  18 000 6 000 6 000 6 000 

1.3 ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ 18 000 6 000 6 000 6 000 

2 Ɉɫɬɚɬɨɱɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ 
ɮɨɧɞɨɜ ɩɨ ɩɪɨɟɤɬɭ  72 000       

 

3) ɉɥɚɧɢɪɨɜɚɧɢɟ ɩɪɨɝɪɚɦɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ (ɪɚɛɨɬ, 
ɭɫɥɭɝ). 

ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɢ ɪɟɚɥɢɡɭɟɦɨɣ ɩɨ ɞɨɝɨɜɨɪɚɦ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ ɭɦɧɨɠɟɧɢɹ ɩɥɚɧɨɜɨ-ɪɚɫɱɟɬɧɨɣ ɰɟɧɚ ɪɟɚɥɢɡɚɰɢɢ ɟɞɢɧɢɰɵ 
ɤɚɠɞɨɝɨ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɨɛɴɟɦ ɩɪɨɞɚɠ ɤɚɠɞɨɝɨ ɜɢɞɚ ɩɪɨɞɭɤɰɢɢ ɜ 
ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ.  

ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ  10. 

Ɍɚɛɥɢɰɚ 10 - ɉɪɨɝɪɚɦɦɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɞɭɤɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 

ȿɞ. 
ɢɡɦɟɪ
ɟɧ. 

1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɉɛɴɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜ 
ɧɚɬɭɪɚɥɶɧɨɦ ɜɵɪɚɠɟɧɢɢ  ɲɬ. 12 12 12 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ η.10 

3 Ɉɛɴɟɦ 
ɪɟɚɥɢɡɚɰɢɢ ɜ 
ɧɚɬɭɪɚɥɶɧɨɦ 
ɜɵɪɚɠɟɧɢɢ ɲɬ. 12 12 12 

3 ɐɟɧɚ 
ɪɟɚɥɢɡɚɰɢɢ ɡɚ 
ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ 
(ɬɚɛɥ. η)  ɪɭɛ. 3 246 587 3 246 587 3 246 587 

4 ȼɵɪɭɱɤɚ ɨɬ 
ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɞɭɤɰɢɢ   ɪɭɛ. 38 959 050 38 959 050 38 959 050 

4.1 ɜ ɬɨɦ ɱɢɫɥɟ 
ɇȾɋ   ɪɭɛ. 7 012 629 7 012 629 7 012 629 

4.2 ȼɵɪɭɱɤɚ 
ɛɟɡ ɇȾɋ  ɪɭɛ. 31 946 421 31 946 421 31 946 421 

 

4) Ɉɩɪɟɞɟɥɟɧɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɢɧɜɟɫɬɢɰɢɹɯ, ɜɵɛɨɪ ɢɫɬɨɱɧɢɤɚ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ. 

ɂɧɜɟɫɬɢɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɜɥɨɠɟɧɢɹ ɜ ɨɫɧɨɜɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫ 
ɭɱɟɬɨɦ ɡɚɩɚɫɚ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɢɨɛɪɟɬɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ.  

Ɍɚɛɥɢɰɚ 5.11 - ɂɧɜɟɫɬɢɰɢɢ 

ɋɬɚɬɶɢ ɡɚɬɪɚɬ 
ȼɫɟɝɨ ɩɨ 
ɩɪɨɟɤɬɭ 

1  ɝɨɞ 

1 Ʉɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ   249 000 249 000 

2 ɉɪɢɨɛɪɟɬɟɧɢɟ ɨɫɧɨɜɧɵɯ ɦɚɬɟɪɢɚɥɨɜ  5 448 717 5 448 717 

3 ɂɬɨɝɨ - ɨɛɴɟɦ ɢɧɜɟɫɬɢɰɢɣ  5 697 717 5 697 717 

 

ɂɫɬɨɱɧɢɤɢ ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɩɪɨɟɤɬɚ - ɫɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, 
ɫɮɨɪɦɢɪɨɜɚɧɧɵɟ ɨɬ ɚɦɨɪɬɢɡɚɰɢɢ ɨɫɧɨɜɧɨɝɨ ɤɚɩɢɬɚɥɚ, ɨɬɱɢɫɥɟɧɢɣ ɢɡ ɩɪɢɛɵɥɢ ɧɚ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɧɭɠɞɵ, ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ (ɪɚɫɱɟɬɧɵɣ ɫɱɟɬ). 

θ) ɉɥɚɧɢɪɨɜɚɧɢɟ ɮɢɧɚɧɫɨɜɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɩɨ ɩɪɨɟɤɬɭ. 
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Ɏɢɧɚɧɫɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ - ɷɬɨ ɫɨɜɦɟɫɬɧɵɣ ɪɟɡɭɥɶɬɚɬ ɨɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɢ 
ɤɨɦɦɟɪɱɟɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɜɢɞɟ ɜɵɪɭɱɤɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ, ɚ ɬɚɤɠɟ 
ɤɨɧɟɱɧɵɣ ɪɟɡɭɥɶɬɚɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɜɢɞɟ ɩɪɢɛɵɥɢ ɨɬ ɩɪɨɞɚɠ, 
ɩɪɢɛɵɥɢ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ ɢ ɱɢɫɬɨɣ ɩɪɢɛɵɥɢ (ɬɚɛɥ. 12). 

 

Ɍɚɛɥɢɰɚ 12 – Ɏɢɧɚɧɫɨɜɵɟ ɪɟɡɭɥɶɬɚɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

1 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɞɭɤɰɢɢ  38 959 050 38 959 050 

38 959 

050 

2 ɇȾɋ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɜɵɩɭɫɤɚɟɦɨɣ 
ɩɪɨɞɭɤɰɢɢ  7 012 629 7 012 629 7 012 629 

3 Ɉɛɳɚɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɩɪɨɞɭɤɰɢɢ ɩɨ ɩɪɨɟɤɬɭ ɛɟɡ ɇȾɋ  31 946 421 31 946 421 

31 946 

421 

4 Ɂɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ 
ɩɪɨɞɭɤɰɢɢ  26 040 666 26 040 666 

26 040 

666 

η Ⱥɦɨɪɬɢɡɚɰɢɹ   6 000 6 000 6 000 

θ ɉɪɢɛɵɥɶ ɩɨ ɩɪɨɟɤɬɭ   5 899 755 5 899 755 5 899 755 

7 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɞɨɥɝɚ ɢ 
ɜɵɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ ɤɪɟɞɢɬ   0  0  0 

8 ɉɪɢɛɵɥɶ ɞɨ ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ  5 899 755 5 899 755 5 899 755 

9 ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ  1 179 951 1 179 951 1 179 951 

10 ɉɪɢɛɵɥɶ ɱɢɫɬɚɹ  4 719 804 4 719 804 4 719 804 

11 ɉɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ  8 192 580 8 192 580 8 192 580 

 

7) Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ. 

Ɉɰɟɧɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɨɫɧɨɜɚɧɚ ɧɚ ɪɚɫɱɟɬɟ ɞɟɧɟɠɧɵɯ 
ɩɨɬɨɤɨɜ ɩɨ ɬɪɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. 

Ⱦɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɝɨɞɚɦ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ, ɮɢɧɚɧɫɨɜɨɣ ɢ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚɝɥɹɞɧɨ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 

http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=235
http://1fin.ru/?id=281&str=%D4%E8%ED%E0%ED%F1%EE%E2%FB%E9%20%F1%EB%EE%E2%E0%F0%FC&t=701
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     Ⱦɟɧɟɠɧɵɣ ɩɨɬɨɤ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɬɨɤɚ (ɩɨɫɬɭɩɥɟɧɢɹ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ) ɢ ɨɬɬɨɤɚ 
(ɡɚɬɪɚɬɵ, ɩɥɚɬɟɠɢ). ɋɚɥɶɞɨ ɞɟɧɟɠɧɨɝɨ ɩɨɬɨɤɚ – ɷɬɨ ɪɚɡɧɨɫɬɶ ɩɪɢɬɨɤɚ ɢ ɨɬɬɨɤɚ. 

     Ʉ ɩɪɢɬɨɤɭ ɨɬ ɨɩɟɪɚɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɜɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɭɫɥɭɝ ɢ ɧɚɱɢɫɥɟɧɧɚɹ ɚɦɨɪɬɢɡɚɰɢɹ ɩɨ ɩɪɨɟɤɬɭ. Ʉ ɨɬɬɨɤɭ ɩɨ ɨɩɟɪɚɰɢɨɧɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɢ ɫɛɵɬ ɩɪɨɞɭɤɰɢɢ, ɧɚɥɨɝɢ ɢ 
ɩɥɚɬɟɠɢ ɜ ɛɸɞɠɟɬ. 

     Ʉ ɩɪɢɬɨɤɭ ɨɬ ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɢɬɫɹ ɫɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ 
ɫɪɟɞɫɬɜɚ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɤ ɨɬɬɨɤɭ ɨɬɧɨɫɹɬɫɹ ɢɧɜɟɫɬɢɰɢɨɧɧɵɟ ɜɥɨɠɟɧɢɹ. 

     Ʉ ɩɪɢɬɨɤɭ ɨɬ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɤɪɟɞɢɬɵ ɢ ɡɚɣɦɵ. Ʉ ɨɬɬɨɤɭ 
ɩɨ ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɨɬɧɨɫɹɬɫɹ ɜɵɩɥɚɬɵ ɨɫɢɧɨɜɨɝɨ ɞɨɥɝɚ ɢ ɩɪɨɰɟɧɬɨɜ ɩɨ 
ɤɪɟɞɢɬɭ (ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɨɬɫɭɬɫɬɜɭɸɬ). 

     Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨ ɜɟɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɥɨɠɢɬɟɥɶɧɨ ɧɚ ɜɫɟɯ 
ɪɚɫɱɟɬɧɵɯ ɲɚɝɚɯ – ɷɬɨ ɹɜɥɹɟɬɫɹ ɨɛɹɡɚɬɟɥɶɧɵɦ ɭɫɥɨɜɢɟɦ ɮɢɧɚɧɫɨɜɨɣ 
ɪɟɚɥɢɡɭɟɦɨɫɬɢ ɩɪɨɟɤɬɚ. 

     Ɉɛɳɟɟ ɫɚɥɶɞɨ ɹɜɥɹɟɬɫɹ ɱɢɫɬɵɦ ɞɨɯɨɞɨɦ ɩɨ ɩɪɨɟɤɬɭ. Ɍɚɤ ɤɚɤ ɱɢɫɬɵɣ ɞɨɯɨɞ 
ɩɪɨɝɧɨɡɢɪɭɟɬɫɹ ɧɚ ɧɟɫɤɨɥɶɤɨ ɩɟɪɢɨɞɨɜ (ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɧɚ 3 ɝɨɞɚ) ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɢɜɟɫɬɢ ɫɬɨɢɦɨɫɬɶ ɜɫɟɯ ɜɵɩɥɚɬ ɢ ɩɨɫɬɭɩɥɟɧɢɣ ɤ ɧɚɱɚɥɶɧɨɦɭ ɦɨɦɟɧɬɭ ɜɪɟɦɟɧɢ, 
ɬ.ɟ. ɩɪɨɞɢɫɤɨɧɬɢɪɨɜɚɬɶ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɛɚɡɨɣ ɞɥɹ ɪɚɫɱёɬɨɜ ɫɬɨɢɦɨɫɬɢ 
ɞɟɧɟɝ ɫ ɭɱёɬɨɦ ɮɚɤɬɨɪɚ ɜɪɟɦɟɧɢ. Ⱦɢɫɤɨɧɬɢɪɨɜɚɧɢɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɭɬɟɦ 
ɭɦɧɨɠɟɧɢɹ ɱɢɫɬɨɝɨ ɞɨɯɨɞɚ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

ɚt =1/(1+Е)t, (5.1) 

ɝɞɟ t – ɧɨɦɟɪ ɲɚɝɚ ɪɚɫɱɟɬɚ, Е – ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

ȼ ɪɨɫɫɢɣɫɤɨɣ ɩɪɚɤɬɢɤɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɤɚɤ ɫɭɦɦɚ ɫɬɚɜɤɢ 
ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ (ɤɥɸɱɟɜɚɹ ɫɬɚɜɤɚ), ɭɫɬɚɧɚɜɥɢɜɚɟɦɨɣ ɐɟɧɬɪɨɛɚɧɤɨɦ ɊɎ ɢ 
ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ. Ɋɚɡɦɟɪ ɩɨɩɪɚɜɤɢ ɧɚ ɪɢɫɤ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɦɟɬɨɞɢɱɟɫɤɢɦɢ ɪɟɤɨɦɟɧɞɚɰɢɹɦɢ ɩɨ ɨɰɟɧɤɟ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ȼɄ477. 

Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɜɟɥɢɱɢɧɵ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɪɨɟɤɬɨɦ ɞɨɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 13. 

 

 

https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B5%D0%BD%D0%B5%D0%B3_%D1%81_%D1%83%D1%87%D1%91%D1%82%D0%BE%D0%BC_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%BE%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C_%D0%B4%D0%B5%D0%BD%D0%B5%D0%B3_%D1%81_%D1%83%D1%87%D1%91%D1%82%D0%BE%D0%BC_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D0%B0_%D0%B2%D1%80%D0%B5%D0%BC%D0%B5%D0%BD%D0%B8
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Ɍɚɛɥɢɰɚ 5.13 - Ɉɪɢɟɧɬɢɪɨɜɨɱɧɚɹ ɜɟɥɢɱɢɧɚ ɩɨɩɪɚɜɨɤ ɧɚ ɪɢɫɤ ɧɟɩɨɥɭɱɟɧɢɹ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɨɟɤɬɨɦ ɞɨɯɨɞɨɜ 

ȼɟɥɢɱɢɧɚ 
ɪɢɫɤɚ 

ɉɪɢɦɟɪ ɰɟɥɢ ɩɪɨɟɤɬɚ 

ȼɟɥɢɱɢɧɚ 
ɩɨɩɪɚɜɤɢ ɧɚ 
ɪɢɫɤ, % 

ɇɢɡɤɢɣ 
ȼɥɨɠɟɧɢɹ ɜ ɪɚɡɜɢɬɢɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɧɚ 
ɛɚɡɟ ɨɫɜɨɟɧɧɨɣ ɬɟɯɧɢɤɢ 

3 - 5 

ɋɪɟɞɧɢɣ 
ɍɜɟɥɢɱɟɧɢɟ ɨɛɴɟɦɚ ɩɪɨɞɚɠ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɩɪɨɞɭɤɰɢɢ 

8 - 10 

ȼɵɫɨɤɢɣ 
ɉɪɨɢɡɜɨɞɫɬɜɨ ɢ ɩɪɨɞɜɢɠɟɧɢɟ ɧɚ ɪɵɧɨɤ 
ɧɨɜɨɝɨ ɩɪɨɞɭɤɬɚ 

13 - 15 

Ɉɱɟɧɶ 
ɜɵɫɨɤɢɣ 

ȼɥɨɠɟɧɢɹ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢ ɢɧɧɨɜɚɰɢɢ 18 - 20 

 

ɋɬɚɜɤɚ ɪɟɮɢɧɚɧɫɢɪɨɜɚɧɢɹ ɭɱɢɬɵɜɚɟɬ ɦɚɤɪɨɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɢɫɤɢ, ɚ ɩɨɩɪɚɜɤɚ ɧɚ 
ɪɢɫɤ ɜɵɛɢɪɚɟɬɫɹ ɪɚɡɪɚɛɨɬɱɢɤɚɦɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ 
ɩɪɨɟɤɬɨɜ.  

ȼ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ ɫɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɪɚɜɧɚ 1θ%.  

Ʉ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ 
ɢɫɩɨɥɶɡɭɸɬɫɹ: 

- ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ; 

- ɢɧɞɟɤɫɵ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ;  

- ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ.  

ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ (ɑȾȾ) ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ 2. 

ЧДД = ∑ሺܴ௧ − ͵௧ሻ ∙ �௧ − ∑ ௧ܭ ∙ �௧�
௧=ଵ

�
௧=ଵ , (5.2) 

ɝɞɟ  Rt – ɩɨɫɬɭɩɥɟɧɢɹ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɪɭɛ.; 3t – ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɩɪɨɟɤɬɚ, ɪɭɛ.;  ɚt – ɤɨɷɮɮɢɰɢɟɧɬ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ;  Ʉt – ɤɚɩɢɬɚɥɶɧɵɟ 
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ɜɥɨɠɟɧɢɹ ɜ ɩɪɨɟɤɬ (ɢɧɜɟɫɬɢɰɢɢ), ɪɭɛ.; Э – ɧɨɦɟɪ ɜɪɟɦɟɧɧɨɝɨ ɢɧɬɟɪɜɚɥɚ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ;  Ɍ – ɫɪɨɤ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ (ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɬɟɪɜɚɥɚɯ). 

Ʉɪɢɬɟɪɢɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɜɵɪɚɠɚɟɬɫɹ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ: ɑȾȾ>0. ɉɨɥɨɠɢɬɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ 
ɝɨɜɨɪɢɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɟɧ ɢ ɦɨɠɟɬ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ ɜ 
ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɨɛɴɟɦɟ. Ɉɬɪɢɰɚɬɟɥɶɧɚɹ ɜɟɥɢɱɢɧɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ 
ɞɨɯɨɞɚ ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ ɨ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ (ɬ.ɟ. ɩɪɢ ɡɚɞɚɧɧɨɣ ɧɨɪɦɟ 
ɩɪɢɛɵɥɢ ɩɪɨɟɤɬ ɩɪɢɧɨɫɢɬ ɭɛɵɬɤɢ ɩɪɟɞɩɪɢɹɬɢɸ ɢ/ɢɥɢ ɟɝɨ ɢɧɜɟɫɬɨɪɚɦ). 

2. ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ (ɂȾ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3. 

, ИД = ∑ ሺ��−ଷ�ሻ∙௔���=భ∑ ௄�∙௔���=భ  
(5.3) 

ɗɮɮɟɤɬɢɜɧɵɦ ɫɱɢɬɚɟɬɫɹ ɩɪɨɟɤɬ, ɢɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ ɤɨɬɨɪɨɝɨ ɜɵɲɟ ɟɞɢɧɢɰɵ, ɬ.ɟ. 
ɫɭɦɦɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɬɟɤɭɳɢɯ ɞɨɯɨɞɨɜ (ɩɨɫɬɭɩɥɟɧɢɣ) ɩɨ ɩɪɨɟɤɬɭ ɩɪɟɜɵɲɚɟɬ 
ɜɟɥɢɱɢɧɭ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɯ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ.  

3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ (Ɍɨɤ) ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4. 

эо
ч

T
АP

K
T 


  ɢɥɢ  эо

ч

T
Д
K

T  , 

 

(5.4) 

ɝɞɟ Ɍ – ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɝɨɞɵ; Ɋɱ – ɱɢɫɬɵɟ 
ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ.;    Ʉ – 

ɩɨɥɧɚɹ ɫɭɦɦɚ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɚɥɢɡɚɰɢɸ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ, ɜɤɥɸɱɚɹ 
ɡɚɬɪɚɬɵ ɧɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɟ ɢ ɨɩɵɬɧɨ-ɤɨɧɫɬɪɭɤɬɨɪɫɤɢɟ ɪɚɛɨɬɵ, ɪɭɛ.; Ɋi 

– ɱɢɫɬɵɟ ɩɨɫɬɭɩɥɟɧɢɹ (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ) ɜ Т-ɦ ɝɨɞɭ, ɪɭɛ.; Ɍɷɨ – ɷɤɨɧɨɦɢɱɟɫɤɢ 
ɨɩɪɚɜɞɚɧɧɵɣ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɣ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɭɤɨɜɨɞɫɬɜɨɦ ɮɢɪɦɵ  
ɫɭɛɴɟɤɬɢɜɧɨ, ɝɨɞɵ; Ⱥ – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ 
ɪɚɫɱɟɬɟ ɧɚ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ.; Ⱥi – ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɩɨɥɧɨɟ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɜ Т-ɦ ɝɨɞɭ, ɪɭɛ.; Ⱦɱ = Ɋɱ + Ⱥ - ɱɢɫɬɵɣ ɞɨɯɨɞ 
ɜ ɩɟɪɜɵɣ ɝɨɞ ɪɟɚɥɢɡɚɰɢɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢ ɪɚɜɧɨɦɟɪɧɨɦ 
ɩɨɫɬɭɩɥɟɧɢɢ ɞɨɯɨɞɨɜ ɡɚ ɜɟɫɶ ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ, ɪɭɛ. 
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Ɍɚɛɥɢɰɚ 5.14 – ɉɥɚɧ ɞɟɧɟɠɧɵɯ ɩɨɫɬɭɩɥɟɧɢɣ ɢ ɜɵɩɥɚɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ 1 ɝɨɞ 2 ɝɨɞ 3 ɝɨɞ 

ȾȿəɌȿɅɖɇɈɋɌɖ ɉɈ ɉɊɈɂɁȼɈȾɋɌȼɍ ɂ ɋȻɕɌɍ ɉɊɈȾɍɄɐɂɂ (ɍɋɅɍȽ) 

1 Ⱦɟɧɟɠɧɵɟ ɩɨɫɬɭɩɥɟɧɢɹ, 
ɜɫɟɝɨ 38 959 050 38 959 050 38 959 050 

ɜ ɬɨɦ ɱɢɫɥɟ: 

38 959 050 38 959 050 38 959 050 1.1 ȼɵɪɭɱɤɚ   

2 Ⱦɟɧɟɠɧɵɟ ɜɵɩɥɚɬɵ, ɜɫɟɝɨ 34 233 246 34 233 246 34 233 246 

ɜ ɬɨɦ ɱɢɫɥɟ: 

26 040 666 26 040 666 26 040 666 

2.1 Ɂɚɬɪɚɬɵ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɢ 
ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  

2.2 Ⱥɦɨɪɬɢɡɚɰɢɹ  6 000 6 000 6 000 

2.3 ɇɚɥɨɝɢ ɢ ɩɥɚɬɟɠɢ ɜ 
ɛɸɞɠɟɬ  8 192 580 8 192 580 8 192 580 

3 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɢ ɫɛɵɬɭ ɩɪɨɞɭɤɰɢɢ  4 731 804 4 731 804 4 731 804 

ɂɇȼȿɋɌɂɐɂɈɇɇȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

4 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ 5 697 717 0 0 

ɜ ɬɨɦ ɱɢɫɥɟ: 

4.1 ɋɨɛɫɬɜɟɧɧɵɟ ɞɟɧɟɠɧɵɟ 
ɫɪɟɞɫɬɜɚ 5 697 717 0   0 

η Ɉɬɬɨɤ ɫɪɟɞɫɬɜ  5 697 717  0 0  

θ ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɨɬ 
ɢɧɜɟɫɬɢɰɢɨɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ   0 0 0 

ɎɂɇȺɇɋɈȼȺə ȾȿəɌȿɅɖɇɈɋɌɖ 

7 ɉɪɢɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0 
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7.1 Ʉɪɟɞɢɬɵ, ɜɫɟɝɨ 0  0 0 

8 Ɉɬɬɨɤ ɫɪɟɞɫɬɜ, ɜɫɟɝɨ 0 0 0  

8.1 ɉɨɝɚɲɟɧɢɟ ɨɫɧɨɜɧɨɝɨ 
ɞɨɥɝɚ ɩɨ ɤɨɦɦɟɪɱɟɫɤɨɦɭ 
ɤɪɟɞɢɬɭ  0  0 0  

8.2 ɍɩɥɚɬɚ ɩɪɨɰɟɧɬɨɜ ɡɚ 
ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɫɪɟɞɫɬɜɚ   0  0  0 

9 ɋɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ 
ɮɢɧɚɧɫɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ (7-8) 0 0 0 

10 Ɉɛɳɟɟ ɫɚɥɶɞɨ ɩɨɬɨɤɚ ɩɨ 
ɜɫɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ  4 731 804 4 731 804 4 731 804 

11 ɑɢɫɬɵɣ ɞɨɯɨɞ  (ɫɬɪ. 10) 4 731 804 4 731 804 4 731 804 

12 ɂɧɜɟɫɬɢɰɢɢ (ɬɚɛɥ. 11 ɫɬɪ.3) -5 697 717     

13 ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ   0,16     

14 Ʉɨɷɮɮɢɰɢɟɧɬɵ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ  0,86 0,74 0,64 

1η ɉɪɢɜɟɞɟɧɧɵɣ ɷɮɮɟɤɬ 
(11*14) 4 079 141 3 516 501 3 031 467 

1θ ɋɭɦɦɚ ɩɪɢɜɟɞɟɧɧɵɯ 
ɷɮɮɟɤɬɨɜ  10 627 109     

17 ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ 
ɞɨɯɨɞ (ɑȾȾ) 4 929 392   

18 ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ (ɂȾ) 1,9     

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɨɤɚ ɨɤɭɩɚɟɦɨɫɬɢ: 

ȼ ɩɟɪɜɵɣ ɝɨɞ ɨɤɭɩɚɟɬɫɹ 4 079141  ɪɭɛ. 

ȼɨ ɜɬɨɪɨɣ ɝɨɞ ɧɟɨɛɯɨɞɢɦɨ ɨɤɭɩɢɬɶ 5 697 717 ɪɭɛ. – 4 079141  ɪɭɛ. 

 =  1 θ18 η7θ  ɪɭɛ. 
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ɗɬɚ ɫɭɦɦɚ ɨɤɭɩɢɬɫɹ ɡɚ =  1 θ18 η7θ  ɪɭɛ. / 3 η1θ η01 ɪɭɛ.  = 0,η ɝɨɞɚ 

ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 1 ɝɨɞ η ɦɟɫɹɰɟɜ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɟɤɬɚ ɩɪɨɜɟɞɟɦ ɚɧɚɥɢɡ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ. ɂɫɯɨɞɧɵɟ 
ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɛɟɡɭɛɵɬɨɱɧɨɝɨ ɨɛɴɟɦɚ ɩɪɨɞɚɠ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 14. 

Ɍɚɛɥɢɰɚ 5.14 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ  

ɉɨɤɚɡɚɬɟɥɢ 

ɇɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ, 
ɪɭɛ. 

ɇɚ ɜɟɫɶ ɨɛɴɟɦ 
ɜɵɩɭɫɤɚ, ɪɭɛ. 

ɰɟɧɚ (ɛɟɡ ɇȾɋ) 2 751 345 2 751 345 

ɩɟɪɟɦɟɧɧɵɟ ɪɚɫɯɨɞɵ  2 116 419 25 397 034 

ɩɨɫɬɨɹɧɧɵɟ ɪɚɫɯɨɞɵ  53 636 643 632 

 

Ɍɨɱɤɚ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ = ɩɨɫɬɨɹɧɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɜɟɫɶ ɜɵɩɭɫɤ / ɰɟɧɚ -ɩɟɪɟɦɟɧɧɵɟ 
ɡɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɩɪɨɞɭɤɰɢɢ = θ43 θ32 / (2 751 345 – 2 11θ 419) ≈ 1 ɲɬ. 

ɉɨɫɬɪɨɢɦ ɝɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ (ɪɢɫɭɧɨɤ 1). 

 

Ɋɢɫɭɧɨɤ 5.1 – Ƚɪɚɮɢɤ ɬɨɱɤɢ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 

Тɨɱкɚ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ 
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Ɉɛɴɟɦ ɩɪɨɞɚɠ, ɲɬ.
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ɉɪɨɞɚɠɢ(Q) ɉɨɫɬɨяɧɧɵɟ ɡɚɬɪɚɬɵ (TF)              
Вɵɪɭɱкɚ (TR)                 ɉɟɪɟɦɟɧɧɵɟ ɡɚɬɪɚɬɵ (AVC)            

ɌȻ=1 ɲɬ.
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ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɉəɌɖ 

 

ɉɪɨɜɟɞɹ ɪɚɫɱɟɬɵ, ɭɡɧɚɥɢ: ɫɚɥɶɞɨ ɩɨ ɜɫɟɦ ɜɢɞɚɦ ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨɥɨɠɢɬɟɥɶɧɨɟ ɧɚ 
ɤɚɠɞɨɦ ɲɚɝɟ ɪɚɫɱɟɬɚ, ɱɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ ɩɨɥɨɠɢɬɟɥɶɧɵɣ, ɢɧɞɟɤɫ 
ɞɨɯɨɞɧɨɫɬɢ ɩɪɟɜɵɲɚɟɬ 1, ɫɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ ɪɚɫɱɟɬɚ, ɦɨɠɧɨ 
ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢ 
ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ ɤ ɪɟɚɥɢɡɚɰɢɢ. 
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6 ȻȿɁɈɉȺɋɇɈɋɌɖ ɀɂɁɇɂȾȿəɌȿɅɖɇɈɋɌɂ 

 

     Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɤɚɡɵɜɚɟɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ   
ɫɪɟɞɭ  –  ɷɬɨ ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɚɤɬɭɚɥɶɧɵɯ ɩɪɨɛɥɟɦ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ. ɂ ɱɬɨɛɵ 
ɪɟɲɢɬɶ ɷɬɭ ɩɪɨɛɥɟɦɭ, ɧɚɞɨ ɩɨɧɢɦɚɬɶ ɫɭɬɶ ɟё ɜɨɡɞɟɣɫɬɜɢɹ, ɨɛɟɫɩɟɱɢɬɶ ɪɚɡɪɚɛɨɬɤɭ 
ɩɥɚɧɨɜ ɞɥɹ ɩɪɢɧɹɬɢɹ ɦɟɪ ɩɨ ɭɫɬɪɚɧɟɧɢɸ ɧɟɝɚɬɢɜɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ.  

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɫɭɳɟɫɬɜɭɟɬ ɦɧɨɝɨ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, 
ɫɚɦɵɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɹɜɥɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ. ȿɳё ɧɟɫɤɨɥɶɤɨ 
ɞɟɫɹɬɢɥɟɬɢɣ ɧɚɡɚɞ, ɞɚɥɟɤɨ ɧɟ ɤɚɠɞɵɣ ɱɟɥɨɜɟɤ ɦɨɝ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɩɪɢɨɛɪɟɫɬɢ 
ɚɜɬɨɦɨɛɢɥɶ ɜ ɥɢɱɧɨɟ ɩɨɥɶɡɨɜɚɧɢɟ, ɧɨ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 
ɚɜɬɨɦɨɛɢɥɟ ɫɬɚɥɚ ɧɟɨɛɯɨɞɢɦɨɣ. ɂ ɩɪɢɨɛɪɟɫɬɢ ɚɜɬɨɦɨɛɢɥɶ ɦɨɠɧɨ ɩɨ ɜɩɨɥɧɟ 
ɞɨɫɬɭɩɧɨɣ ɫɬɨɢɦɨɫɬɢ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ, ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɭɜɟɥɢɱɢɥɨɫɶ ɢ ɞɨɫɬɢɝɥɨ η0%, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɜ 1970 
ɝɨɞɭ ɨɧɚ ɫɨɫɬɚɜɥɹɥɚ ɥɢɲɶ 10-1η%. Ⱥ ɜ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɝɚɩɨɥɢɫɚɯ ɞɚɧɧɵɣ 
ɩɨɤɚɡɚɬɟɥɶ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 7η%. Ʉɪɨɦɟ ɬɨɝɨ, ɟɠɟɝɨɞɧɨ, ɷɬɚ ɰɢɮɪɚ ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɩɪɢɦɟɪɧɨ ɧɚ 3%, ɚ ɷɬɨ ɹɜɥɹɟɬɫɹ ɫɟɪɶёɡɧɵɦ ɩɨɜɨɞɨɦ ɡɚɞɭɦɚɬɶɫɹ ɨ ɩɪɢɧɹɬɢɢ 
ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ. 

     ȼɪɟɞɧɵɟ ɜɵɛɪɨɫɵ ɨɛɪɚɡɭɸɬɫɹ ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. ɉɪɨɛɥɟɦɵ 
ɷɤɨɥɨɝɢɢ ɨɱɟɧɶ ɚɤɬɭɚɥɶɧɵ ɢ ɫɜɹɡɚɧɨ ɷɬɨ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɪɚɛɨɬɵ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɨɞɟɥɟɣ.. ȿɫɥɢ ɧɟ ɛɪɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɭɫɪɟɞɧёɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ, ɬɨ ɨɞɢɧ 
ɚɜɬɨɦɨɛɢɥɶ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ ɩɨɝɥɨɳɚɟɬ ɩɪɢɦɟɪɧɨ ɱɟɬɵɪɟ ɬɨɧɧɵ ɤɢɫɥɨɪɨɞɚ, 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɩɪɨɰɟɫɫɨɜ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ. 

     ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɨɛɪɚɡɭɸɬɫɹ 
ɨɬɪɚɛɨɬɚɧɧɵɟ ɝɚɡɵ, ɤɨɬɨɪɵɟ ɫɨɫɬɨɹɬ ɢɡ ɦɧɨɠɟɫɬɜɚ ɜɪɟɞɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ. 
ȿɠɟɝɨɞɧɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɩɪɢɦɟɪɧɨ 8η0 ɤɝ ɭɝɚɪɧɨɝɨ ɝɚɡɚ, 200 ɤɝ 
ɭɝɥɟɪɨɞɚ ɢ 40 ɤɝ ɨɤɫɢɞɚ ɚɡɨɬɚ. ȼɦɟɫɬɟ ɫ ɷɬɢɦ, ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɸɬɫɹ 
ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ, ɨɤɨɥɨ η ɬɵɫɹɱ ɬɨɧɧ ɫɜɢɧɰɚ, ɫɜɵɲɟ 2η ɬɨɧɧ ɛɟɧɡɨɥɚ ɢ 
17 ɬɨɧɧ ɮɨɪɦɚɥɶɞɟɝɢɞɚ. Ⱥ ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɫɨɫɬɚɜɥɹɟɬ 20 
ɦɢɥɥɢɨɧɨɜ ɬɨɧɧ ɜ ɝɨɞ. ȼ ɫɨɫɬɚɜ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɚɜɬɨɦɨɛɢɥɹ ɜɯɨɞɢɬ ɛɨɥɟɟ 200 
ɤɨɦɩɨɧɟɧɬɨɜ ɢ ɪɚɡɥɢɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɢ ɛɨɥɶɲɟɟ ɢɯ ɤɨɥɢɱɟɫɬɜɨ ɹɜɥɹɸɬɫɹ 
ɬɨɤɫɢɱɧɵɦɢ. ɇɟ ɫɬɨɢɬ ɡɚɛɵɜɚɬɶ ɢ ɨ ɬɚɤɢɯ ɦɨɦɟɧɬɚɯ, ɤɚɤ ɢɡɧɨɫ ɩɨɤɪɵɲɟɤ 
ɚɜɬɨɦɨɛɢɥɹ, ɩɪɢ ɤɨɬɨɪɨɦ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 
Ɍɚɤɠɟ ɫɬɨɢɬ ɭɱɟɫɬɶ ɜɪɟɞ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɟɬɚɥɟɣ, ɭɬɢɥɢɡɚɰɢɢ ɤɨɬɨɪɵɯ ɧɟ 
ɭɞɟɥɹɟɬɫɹ ɞɨɥɠɧɨɝɨ ɜɧɢɦɚɧɢɹ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɨɛɪɚɡɭɸɬɫɹ ɫɜɚɥɤɢ 
ɨɬɪɚɛɨɬɚɜɲɢɯ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɚɜɬɨɦɨɛɢɥɹ, ɤɨɬɨɪɵɟ ɜɵɞɟɥɹɸɬ ɜɪɟɞɧɵɟ ɩɚɪɵ ɜ 
ɚɬɦɨɫɮɟɪɭ. 
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ɉɪɨɰɟɫɫ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɚɜɬɨɦɨɛɢɥɹ ɨɱɟɧɶ ɫɥɨɠɧɵɣ ɢ ɨɛɪɚɡɭɟɬ ɦɧɨɝɨ 
ɪɚɡɥɢɱɧɵɯ ɪɟɚɤɰɢɣ. 

     Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ – ɷɬɨ ɧɟ ɢɦɟɸɳɢɣ ɡɚɩɚɯɚ ɢ ɰɜɟɬɚ ɝɚɡ, ɢɦɟɸɳɢɣ ɧɟɜɵɫɨɤɭɸ 
ɩɥɨɬɧɨɫɬɶ ɢ ɛɵɫɬɪɨ ɪɚɫɩɪɨɫɬɪɚɧɹɸɳɢɣɫɹ ɩɨ ɚɬɦɨɫɮɟɪɟ. ɍɝɥɟɜɨɞɨɪɨɞɧɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɢɡɭɱɟɧɵ ɞɨɜɨɥɶɧɨ ɩɥɨɯɨ, ɧɨ ɭɠɟ ɭɞɚɥɨɫɶ ɜɵɹɫɧɢɬɶ, ɱɬɨ ɷɬɢ 
ɤɨɦɩɨɧɟɧɬɵ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɦɨɝɭɬ ɫɥɭɠɢɬɶ ɢɫɯɨɞɧɵɦɢ ɩɪɨɞɭɤɬɚɦɢ ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɚɤ ɧɚɡɵɜɚɟɦɵɯ ɮɨɬɨɨɤɫɢɞɚɧɬɨɜ.  

Ɉɤɫɢɞ ɚɡɨɬɚ - ɷɬɨ ɛɟɫɰɜɟɬɧɵɣ ɝɚɡ, ɚ ɞɢɨɤɫɢɞ ɢɦɟɟɬ ɧɚɫɵɳɟɧɧɵɣ ɛɭɪɵɣ ɨɬɬɟɧɨɤ ɢ 
ɧɟɩɪɢɹɬɧɵɣ ɡɚɩɚɯ. ɋɟɪɧɢɫɬɵɣ ɚɧɝɢɞɪɢɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɝɚɡ ɛɟɡ ɰɜɟɬɚ, ɧɨ ɫ 
ɨɱɟɧɶ ɟɞɤɢɦ ɡɚɩɚɯɨɦ. ɂɧɬɟɪɟɫɧɵɣ ɮɚɤɬ: ɫɨɫɬɚɜ ɜɵɯɥɨɩɧɵɯ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ, 
ɜɵɞɟɥɹɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɯɨɞɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, 
ɡɚɜɢɫɢɬ ɨɬ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɛɨɬɵ ɦɚɲɢɧɵ, ɟё ɫɨɫɬɨɹɧɢɹ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɬɨɩɥɢɜɚ, ɚ 
ɬɚɤɠɟ ɨɩɵɬɚ ɜɨɞɢɬɟɥɹ. 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ ɨɱɟɧɶ ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɟɬ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɭɠɧɨ 
ɨɛɪɚɬɢɬɶ ɜɧɢɦɚɧɢɟ ɧɚ ɧɟɫɤɨɥɶɤɨ ɜɚɠɧɵɯ ɭɝɪɨɡ. ɂɡɜɟɫɬɟɧ ɬɚɤɨɣ ɮɚɤɬɨɪ ɤɚɤ 
ɩɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ. ȿɝɨ ɩɨɫɥɟɞɫɬɜɢɹ ɨɱɟɧɶ ɝɥɨɛɚɥɶɧɵ ɢ ɭɠɟ ɢɦɟɸɬ ɦɟɫɬɨ ɛɵɬɶ. 
Ʉɨɦɩɨɧɟɧɬɵ ɨɬɪɚɛɨɬɚɧɧɵɯ ɝɚɡɨɜ ɚɜɬɨɦɨɛɢɥɹ ɩɪɨɧɢɤɚɹ ɜ ɚɬɦɨɫɮɟɪɭ, ɩɨɜɵɲɚɬ 
ɩɥɨɬɧɨɫɬɶ ɟɟ ɧɢɠɧɢɯ ɫɥɨɟɜ, ɬɟɦ ɫɚɦɵɦ ɫɨɡɞɚɜɚɹ ɩɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ, ɫɨɥɧɟɱɧɵɟ ɥɭɱɢ, ɩɚɞɚɸɳɢɟ  ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɡɟɦɥɢ ɧɚɝɪɟɜɚɸɬ ɟɟ, 
ɧɨ ɬɟɩɥɨ ɩɪɢ ɷɬɨɦ ɧɟ ɦɨɠɟɬ ɜɟɪɧɭɬɶɫɹ ɨɛɪɚɬɧɨ ɜ ɤɨɫɦɨɫ (ɩɪɢɦɟɪɧɨ ɬɚɤɨɣ ɷɮɮɟɤɬ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɬɟɩɥɢɰɚɯ) 

ɉɚɪɧɢɤɨɜɵɣ ɷɮɮɟɤɬ – ɷɬɨ ɪɟɚɥɶɧɚɹ ɭɝɪɨɡɚ. ɉɨɫɥɟɞɫɬɜɢɹ ɬɚɤɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɨɱɟɧɶ 
ɝɥɨɛɚɥɶɧɵ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵ, ɩɪɢɦɟɪɨɦ ɷɬɨɝɨ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ 
ɦɢɪɨɜɨɝɨ ɨɤɟɚɧɚ, ɝɥɨɛɚɥɶɧɨɟ ɩɨɬɟɩɥɟɧɢɟ ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɬɚɹɧɢɟ ɥɟɞɧɢɤɨɜ. Ⱥ 
ɬɚɤɠɟ ɩɪɢɪɨɞɧɵɟ ɤɚɬɚɤɥɢɡɦɵ, ɝɭɛɢɬɟɥɶɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɮɚɭɧɭ ɢ ɮɥɨɪɭ ɢ 
ɝɭɛɢɬɟɥɶɧɵɣ ɤɪɢɡɢɫ. 

ɉɪɨɢɫɯɨɞɢɬ ɢɡɦɟɧɟɧɢɟ ɷɤɨɫɢɫɬɟɦɵ. ɉɪɚɤɬɢɱɟɫɤɢ ɜɫё ɠɢɜɨɟ ɧɚ ɡɟɦɥɟ ɫɬɪɚɞɚɟɬ ɢɡ-

ɡɚ ɜɥɢɹɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɞɵɯɚɧɢɹ ɨɬɪɚɜɥɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɥɸɞɶɦɢ ɢ ɠɢɜɨɬɧɵɦɢ, ɧɚɪɭɲɚɟɬɫɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɧɭɬɪɟɧɧɢɯ 
ɨɪɝɚɧɨɜ ɢ ɞɵɯɚɬɟɥɶɧɨɣ ɫɢɫɬɟɦɵ. Ɇɧɨɝɢɟ ɠɢɜɨɬɧɵɟ ɢɫɩɵɬɵɜɚɸɬ ɫɬɪɟɫɫ ɢ ɦɨɝɭɬ 
ɜɟɫɬɢ ɫɟɛɹ ɧɟɟɫɬɟɫɬɜɟɧɧɨ. Ɍɚɤɠɟ ɡɚɦɟɞɥɹɟɬɫɹ ɪɚɡɦɧɨɠɟɧɢɟ, ɜɜɢɞɭ ɱɟɝɨ 
ɭɦɟɧɶɲɚɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨ ɬɟɯ ɢɥɢ ɢɧɵɯ ɜɢɞɨɜ ɠɢɜɨɬɧɵɯ. 

 

     ɂɡɦɟɧɟɧɢɟ ɷɤɨɫɢɫɬɟɦɵ ɂɡ-ɡɚ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɬɪɚɧɫɩɨɪɬɨɦ 
ɫɬɪɚɞɚɟɬ ɩɪɚɤɬɢɱɟɫɤɢ ɜɫё ɠɢɜɨɟ ɧɚ ɡɟɦɥɟ. ȼɵɯɥɨɩɧɵɟ ɝɚɡɵ ɜɞɵɯɚɸɬ ɠɢɜɨɬɧɵɟ,  
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Ɉɬɪɚɛɨɬɚɧɧɵɟ ɝɚɡɵ ɩɨɱɬɢ ɫɪɚɡɭ ɥɨɠɚɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɱɟɝɨ ɧɚɪɭɲɚɟɬɫɹ ɩɪɨɰɟɫɫ ɟɫɬɟɫɬɜɟɧɧɨɝɨ ɞɵɯɚɧɢɹ. Ʉɪɨɦɟ ɬɨɝɨ, ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ 
ɨɫɟɞɚɸɬ ɧɚ ɩɨɱɜɟ ɢ ɩɨɩɚɞɚɸɬ ɜ ɤɨɪɧɢ ɪɚɫɬɟɧɢɣ, ɜ ɫɥɟɞɫɬɜɢɢ ɱɟɝɨ ɬɚɤɠɟ ɫɬɪɚɞɚɸɬ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɮɥɨɪɵ. 

ɋɜɹɡɚɧɧɵɟ ɫ ɧɟɝɚɬɢɜɧɵɦ ɜɥɢɹɧɢɟɦ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɩɟɪɟɦɟɧɵ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ 
ɫɬɚɧɨɜɹɬɫɹ ɜɫё ɛɨɥɟɟ ɦɚɫɲɬɚɛɧɵɦɢ ɢ ɝɥɨɛɚɥɶɧɵɦɢ, ɚ ɫɨ ɜɪɟɦɟɧɟɦ ɨɧɢ ɦɨɝɭɬ 
ɩɪɢɜɟɫɬɢ ɤ ɤɪɚɯɭ ɫɭɳɟɫɬɜɭɸɳɟɣ ɧɚ ɩɥɚɧɟɬɟ Ɂɟɦɥɹ ɷɤɨɫɢɫɬɟɦɵ, ɱɬɨ ɩɨɜɥɢɹɟɬ ɧɚ 
ɠɢɡɧɶ ɱɟɥɨɜɟɱɟɫɬɜɚ, ɜɨɡɞɭɯ, ɚɬɦɨɫɮɟɪɭ. 

     ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ — ɚɤɬɭɚɥɶɧɵɟ ɜɨɩɪɨɫɵ. Ⱥɤɬɢɜɧɚɹ ɢ 
ɩɨɜɫɟɦɟɫɬɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɦɨɛɢɥɟɣ ɫɢɥɶɧɨ ɭɯɭɞɲɚɟɬ ɷɤɨɥɨɝɢɸ, ɡɚɝɪɹɡɧɹɟɬ 
ɜɨɡɞɭɯ, ɜɨɞɨёɦɵ, ɨɫɚɞɤɢ, ɚɬɦɨɫɮɟɪɭ. ɂ ɬɚɤɚɹ ɫɢɬɭɚɰɢɹ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɩɪɨɛɥɟɦɚɦ ɫɨ ɡɞɨɪɨɜɶɟɦ. Ɍɚɤ, ɫɢɥɶɧɨ ɫɬɪɚɞɚɟɬ ɞɵɯɚɬɟɥɶɧɚɹ 
ɫɢɫɬɟɦɚ, ɜɟɞɶ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɩɪɚɤɬɢɱɟɫɤɢ ɫɪɚɡɭ ɩɨɩɚɞɚɸɬ ɜ 
ɧɟё, ɪɚɡɞɪɚɠɚɸɬ ɫɥɢɡɢɫɬɵɟ ɨɛɨɥɨɱɤɢ, ɡɚɫɨɪɹɸɬ ɥёɝɤɢɟ ɢ ɛɪɨɧɯɢ. ɂɡ-ɡɚ ɧɚɪɭɲɟɧɢɹ 
ɞɵɯɚɧɢɹ ɜɨɡɧɢɤɚɟɬ ɞɟɮɢɰɢɬ ɤɢɫɥɨɪɨɞɚ ɜɨ ɜɫɟɯ ɬɤɚɧɹɯ ɱɟɥɨɜɟɱɟɫɤɨɝɨ ɨɪɝɚɧɢɡɦɚ. 
Ʉɪɨɦɟ ɬɨɝɨ, ɨɩɚɫɧɵɟ ɜɵɛɪɚɫɵɜɚɟɦɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ ɫɨɟɞɢɧɟɧɢɹ 
ɪɚɡɧɨɫɹɬɫɹ ɫ ɤɪɨɜɶɸ ɢ ɨɫɟɞɚɸɬ ɜ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɚɯ, ɢ ɩɨɫɥɟɞɫɬɜɢɹ ɬɚɤɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɦɨɝɭɬ ɩɪɨɹɜɥɹɬɶɫɹ ɫɩɭɫɬɹ ɝɨɞɵ ɜ ɜɢɞɟ ɯɪɨɧɢɱɟɫɤɢɯ ɢɥɢ ɞɚɠɟ 
ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ. Ʉɢɫɥɨɬɧɵɟ ɞɨɠɞɢ ȿɳё ɨɞɧɚ ɨɩɚɫɧɨɫɬɶ ɚɤɬɢɜɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ – ɤɢɫɥɨɬɧɵɟ ɞɨɠɞɢ, ɜɨɡɧɢɤɚɸɳɢɟ ɢɡ-

ɡɚ ɜɨɡɞɟɣɫɬɜɢɹ ɜɵɯɥɨɩɧɵɯ ɝɚɡɨɜ ɢ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ. Ɉɧɢ ɜɥɢɹɸɬ ɧɚ 
ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɢɪ ɢ ɡɞɨɪɨɜɶɟ ɥɸɞɟɣ, ɦɟɧɹɸɬ ɫɨɫɬɚɜ ɩɨɱɜɵ, ɪɚɡɪɭɲɚɸɬ ɡɞɚɧɢɹ ɢ 
ɩɚɦɹɬɧɢɤɢ, ɚ ɬɚɤɠɟ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɹɸɬ ɜɨɞɨёɦɵ ɢ ɞɟɥɚɸɬ ɢɯ ɜɨɞɭ ɧɟɩɪɢɝɨɞɧɨɣ 
ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɩɪɨɠɢɜɚɧɢɹ. 

     ɉɭɬɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɗɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ 
ɜ ɫɨɜɪɟɦɟɧɧɨɦ ɦɢɪɟ ɧɟɢɡɛɟɠɧɵ. ɇɨ ɜɫё ɠɟ ɢɯ ɦɨɠɧɨ ɪɟɲɢɬɶ, ɟɫɥɢ ɞɟɣɫɬɜɨɜɚɬɶ 
ɤɨɦɩɥɟɤɫɧɨ ɢ ɝɥɨɛɚɥɶɧɨ. Ɋɚɫɫɦɨɬɪɢɦ ɨɫɧɨɜɧɵɟ ɩɭɬɢ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦ, 
ɫɜɹɡɚɧɧɵɯ ɫ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɚɜɬɨɦɨɛɢɥɟɣ: ɑɬɨɛɵ ɫɨɤɪɚɬɢɬɶ ɜɵɛɪɨɫɵ ɜɵɯɥɨɩɧɵɯ 
ɝɚɡɨɜ, ɧɟɝɚɬɢɜɧɨ ɜɥɢɹɸɳɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɚɱɟɫɬɜɟɧɧɨɟ ɨɱɢɳɟɧɧɨɟ ɬɨɩɥɢɜɨ. Ɂɚɱɚɫɬɭɸ ɩɨɩɵɬɤɢ ɫɷɤɨɧɨɦɢɬɶ ɩɪɢɜɨɞɹɬ ɤ 
ɩɨɤɭɩɤɟ ɛɟɧɡɢɧɚ, ɫɨɞɟɪɠɚɳɟɝɨ ɨɩɚɫɧɵɟ ɫɨɟɞɢɧɟɧɢɹ. Ɋɚɡɪɚɛɨɬɤɚ ɩɪɢɧɰɢɩɢɚɥɶɧɨ 
ɧɨɜɵɯ ɬɢɩɨɜ ɞɜɢɝɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ɍɚɤ, ɜ ɩɪɨɞɚɠɟ ɫɬɚɥɢ ɩɨɹɜɥɹɬɶɫɹ 
ɷɥɟɤɬɪɨɦɨɛɢɥɢ ɢ ɝɢɛɪɢɞɵ, ɪɚɛɨɬɚɸɳɢɟ ɧɚ ɷɥɟɤɬɪɢɱɟɫɬɜɟ. ɂ ɯɨɬɹ ɩɨɤɚ ɬɚɤɢɯ 
ɦɨɞɟɥɟɣ ɧɟɦɧɨɝɨ, ɜɨɡɦɨɠɧɨ, ɜ ɛɭɞɭɳɟɦ ɨɧɢ ɫɬɚɧɭɬ ɛɨɥɟɟ ɩɨɩɭɥɹɪɧɵɦɢ. 
ɋɨɛɥɸɞɟɧɢɟ ɩɪɚɜɢɥ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. ȼɚɠɧɨ ɜɨɜɪɟɦɹ ɭɫɬɪɚɧɹɬɶ 
ɧɟɩɨɥɚɞɤɢ, ɨɛɟɫɩɟɱɢɬɶ ɩɨɫɬɨɹɧɧɨɟ ɢ ɤɨɦɩɥɟɤɫɧɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɧɟ ɩɪɟɜɵɲɚɬɶ 
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ɞɨɩɭɫɬɢɦɵɟ ɧɚɝɪɭɡɤɢ, ɩɪɢɞɟɪɠɢɜɚɬɶɫɹ ɤɚɫɚɸɳɢɯɫɹ ɭɩɪɚɜɥɟɧɢɹ ɪɟɤɨɦɟɧɞɚɰɢɣ. 
ɗɤɨɥɨɝɢɱɟɫɤɚɹ ɨɛɫɬɚɧɨɜɤɚ ɧɚɜɟɪɧɹɤɚ ɭɥɭɱɲɢɬɫɹ, ɟɫɥɢ ɪɚɡɪɚɛɨɬɚɬɶ ɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɨɱɢɫɬɧɨɟ ɢ ɮɢɥɶɬɪɭɸɳɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɤɨɬɨɪɨɟ ɫɨɤɪɚɬɢɬ ɨɛɴёɦɵ ɜɪɟɞɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ, ɜɵɞɟɥɹɟɦɵɯ ɚɜɬɨɦɨɛɢɥɶɧɵɦ ɬɪɚɧɫɩɨɪɬɨɦ. Ɋɟɤɨɧɫɬɪɭɤɰɢɹ ɞɜɢɝɚɬɟɥɹ 
ɚɜɬɨɦɨɛɢɥɹ ɫ ɰɟɥɶɸ ɩɨɜɵɲɟɧɢɹ ɄɉȾ ɢ ɫɨɤɪɚɳɟɧɢɹ ɨɛɴёɦɨɜ ɪɚɫɯɨɞɭɟɦɨɝɨ 
ɬɨɩɥɢɜɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɪɭɝɢɯ ɜɢɞɨɜ ɬɪɚɧɫɩɨɪɬɚ, ɧɚɩɪɢɦɟɪ, ɬɪɨɥɥɟɣɛɭɫɨɜ ɢ 
ɬɪɚɦɜɚɟɜ. ɂɫɩɨɥɶɡɭɣɬɟ ɚɜɬɨɬɪɚɧɫɩɨɪɬ ɪɚɰɢɨɧɚɥɶɧɨ ɢ ɫɬɚɪɚɣɬɟɫɶ ɫɨɤɪɚɳɚɬɶ ɟɝɨ 
ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 

     ȼ ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɫɬɚɬɢɫɬɢɤɚ ȾɌɉ ɜ ɧɚɲɟɣ ɫɬɪɚɧɟ ɢɦɟɟɬ ɩɨɥɨɠɢɬɟɥɶɧɭɸ 
ɬɟɧɞɟɧɰɢɸ, ɨɛ ɷɬɨɦ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɪɚɩɨɪɬɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɪɭɤɬɭɪ. Ɂɚ ɩɟɪɜɭɸ ɩɨɥɨɜɢɧɭ 2018 ɝɨɞɚ (ɜ ɩɟɪɢɨɞ ɫ ɹɧɜɚɪɹ ɩɨ 
ɢɸɧɶ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɲɟɣ ɫɬɪɚɧɵ ɩɪɨɢɡɨɲɥɨ 82 199 ɚɜɚɪɢɣ. ɉɨɞɨɛɧɚɹ ɰɢɮɪɚ 
ɩɨɡɜɨɥɢɥɚ ɫɞɟɥɚɬɶ ɜɵɜɨɞ ɨɛ ɭɦɟɧɶɲɟɧɢɢ ɤɨɥɢɱɟɫɬɜɚ ȾɌɉ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɚɧɚɥɨɝɢɱɧɵɦ ɩɟɪɢɨɞɨɦ ɩɪɨɲɥɨɝɨ ɝɨɞɚ ɧɚ ɱɭɬɶ ɛɨɥɟɟ ɱɟɦ ɲɟɫɬɶ ɩɪɨɰɟɧɬɨɜ (θ,3%). 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɢɫɲɟɫɬɜɢɣ ɧɚ ɞɨɪɨɝɟ ɩɨɝɢɛɥɨ 9712 ɱɟɥɨɜɟɤ (ɩɨɱɬɢ ɧɚ 12 
ɩɪɨɰɟɧɬɨɜ ɦɟɧɶɲɟ, ɱɟɦ ɜ 2017 ɝɨɞɭ), ɪɚɧɟɧɨ 98 740 ɱɟɥɨɜɟɤ (ɧɚ θ,8% ɦɟɧɶɲɟ). 
ɋɜɨɞɧɚɹ ɫɬɚɬɢɫɬɢɤɚ ȾɌɉ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɚɦɵɟ ɪɚɡɥɢɱɧɵɟ ɩɨɧɹɬɢɹ. 
Ɉɡɧɚɤɨɦɢɬɶɫɹ ɫ ɧɟɣ ɧɟɦɧɨɝɨ ɩɨɞɪɨɛɧɟɟ ɦɨɠɧɨ, ɢɡɭɱɢɜ ɫɥɟɞɭɸɳɭɸ ɢɧɮɨɪɦɚɰɢɸ, 
ɩɪɢɜɟɞɟɧɧɭɸ, ɨɩɹɬɶ ɠɟ, ɡɚ 2018 ɝɨɞ. 

      Ȼɨɥɶɲɢɧɫɬɜɨ ɚɜɚɪɢɣ ɩɪɨɢɫɯɨɞɢɬ ɩɨ ɜɢɧɟ ɜɨɞɢɬɟɥɟɣ-ɦɭɠɱɢɧ (θθ 9θ8 ɩɪɢ 
ɭɱɚɫɬɢɢ ɦɭɠɱɢɧ ɢ 9062 ɩɪɢ ɭɱɚɫɬɢɢ ɠɟɧɳɢɧ). Ɉɞɧɚɤɨ ɩɨɞɨɛɧɚɹ ɬɟɧɞɟɧɰɢɹ ɦɨɠɟɬ 
ɨɛɴɹɫɧɹɬɶɫɹ ɬɟɦ, ɱɬɨ ɠɟɧɳɢɧ-ɚɜɬɨɥɸɛɢɬɟɥɟɣ ɜɫɟ ɠɟ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɶɲɟ. ɋɚɦɵɟ 
ɨɩɚɫɧɵɟ ɞɧɢ — ɜɵɯɨɞɧɵɟ, ɡɚ ɫɭɛɛɨɬɵ ɩɪɨɢɡɨɲɥɨ 12 23η ȾɌɉ, ɚ ɡɚ ɜɨɫɤɪɟɫɟɧɶɹ — 

12 4θ4. ɋɚɦɨɟ ɨɩɚɫɧɨɟ ɜɪɟɦɹ ɞɧɹ — ɩɟɪɢɨɞ ɫ 17 ɞɨ 18 ɱɚɫɨɜ, ɜ ɷɬɨɬ ɩɪɨɦɟɠɭɬɨɤ 
ɫɥɭɱɢɥɨɫɶ η1θθ ɫɬɨɥɤɧɨɜɟɧɢɣ.  

     Ⱥɜɚɪɢɢ ɩɪɨɢɫɯɨɞɹɬ ɧɟ ɬɨɥɶɤɨ ɧɚ ɬɪɚɫɫɟ, ɧɨ ɢ ɧɚ ɩɟɲɟɯɨɞɧɨɦ ɩɟɪɟɯɨɞɟ, 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɛɟɡɨɩɚɫɧɨɦ ɦɟɫɬɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɥɨɬɧɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɨɞɨɛɧɵɯ 
ɑɉ ɩɨɫɬɪɚɞɚɥɨ ɩɨɱɬɢ ɲɟɫɬɶ ɬɵɫɹɱ ɱɟɥɨɜɟɤ, ɩɨɝɢɛɥɨ 343 ɱɟɥɨɜɟɤɚ. Ʉɨɥɢɱɟɫɬɜɨ 
ɩɨɝɢɛɲɢɯ ɜ ȾɌɉ ɜ Ɋɨɫɫɢɢ ɉɟɪɟɣɞɟɦ ɨɬ ɨɛɳɢɯ ɫɜɟɞɟɧɢɣ ɤ ɛɨɥɟɟ ɤɨɧɤɪɟɬɧɵɦ 
ɰɢɮɪɚɦ ɩɨ ɩɨɫɬɪɚɞɚɜɲɢɦ. ɂɬɚɤ, ɚɜɚɪɢɢ ɧɚ ɞɨɪɨɝɟ ɫ ɥɟɬɚɥɶɧɵɦɢ ɢɫɯɨɞɚɦɢ 
ɭɱɚɫɬɧɢɤɨɜ ɱɚɳɟ ɜɫɟɝɨ ɫɥɭɱɚɸɬɫɹ ɜ ɫɜɹɡɢ ɫ:  

     ɋɬɨɥɤɧɨɜɟɧɢɟɦ ɚɜɬɨɦɨɛɢɥɟɣ (32 7η4 ɢɧɰɢɞɟɧɬɚ). ɇɟɢɫɩɪɚɜɧɨɫɬɶɸ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɩɨɥɨɬɧɚ (30 θ77 ɫɨɛɵɬɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɤɨɬɨɪɵɯ ɩɨɱɬɢ 4 ɬɵɫɹɱɢ 
ɱɟɥɨɜɟɤ ɪɚɫɫɬɚɥɢɫɶ ɫ ɠɢɡɧɶɸ). ɇɚɟɡɞɨɦ ɧɚ ɩɟɲɟɯɨɞɚ (23 724 ɫɥɭɱɚɹ, ɜ ɤɨɬɨɪɵɯ 
ɩɨɝɢɛɥɨ 2731 ɱɟɥɨɜɟɤ). Ɉɩɪɨɤɢɞɵɜɚɧɢɟɦ ɚɜɬɨɦɨɛɢɥɹ (790θ ɚɜɚɪɢɣ, ɜ ɤɨɬɨɪɵɯ 
ɩɨɝɢɛ 11θ1 ɱɟɥɨɜɟɤ); Ɍɟɯɧɢɱɟɫɤɢɦɢ ɧɟɢɫɩɪɚɜɧɨɫɬɹɦɢ ɦɚɲɢɧɵ (94η ɢɧɰɢɞɟɧɬɨɜ, 
ɭɧɟɫɲɢɯ 172 ɱɟɥɨɜɟɱɟɫɤɢɟ ɠɢɡɧɢ).  
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θ.1 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. 

     Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ, ɩɪɟɞɴɹɜɥɹɟɦɵɟ ɤ ɤɨɧɫɬɪɭɤɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɦɨɝɭɬ ɛɵɬɶ 
ɪɚɡɞɟɥɟɧɵ ɧɚ ɫɥɟɞɭɸɳɢɟ ɝɪɭɩɩɵ: ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ, 
ɬɪɟɛɨɜɚɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɚ ɬɚɤ ɠɟ ɫɨɰɢɚɥɶɧɵɟ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ 
ɬɪɟɛɨɜɚɧɢɹ. 

     ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ – ɫɨɨɬɜɟɬɫɬɜɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɜɨɡɦɨɠɧɨɫɬɹɦ ɡɚɜɨɞɚ ɢɥɢ ɩɟɪɟɞɨɜɵɦ ɬɟɧɞɟɧɰɢɹɦ ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɯɧɨɥɨɝɢɢ, 
ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ, ɦɢɧɢɦɚɥɶɧɚɹ ɬɪɭɞɨɟɦɤɨɫɬɶ, ɦɢɧɢɦɚɥɶɧɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ. 

     ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɬɪɟɛɨɜɚɧɢɹ – ɬɨɩɥɢɜɧɚɹ ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɤɭɪɫɨɜɚɹ 
ɭɫɬɨɣɱɢɜɨɫɬɶ, ɭɩɪɚɜɥɹɟɦɨɫɬɶ, ɦɚɧɟɜɪɟɧɧɨɫɬɶ, ɩɥɚɜɧɨɫɬɶ ɯɨɞɚ, ɩɪɨɯɨɞɢɦɨɫɬɶ, 
ɧɚɞɟɠɧɨɫɬɶ, ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ ɪɟɦɨɧɬɚ, ɦɢɧɢɦɚɥɶɧɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɩɨɪɬɧɵɯ ɪɚɛɨɬ. 

     Ɍɪɟɛɨɜɚɧɢɹ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ: ɨɛɟɫɩɟɱɟɧɢɟ ɬɟɯɧɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ, 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɫɨɜɪɟɦɟɧɧɵɦ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ; ɩɚɬɟɧɬɧɚɹ 
ɱɢɫɬɨɬɚ; ɨɛɟɫɩɟɱɟɧɢɟ ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɩɪɢɡɧɚɧɢɹ (ɨɦɨɥɨɝɚɰɢɹ), ɫɨɨɬɜɟɬɫɬɜɢɟ 
ɫɩɟɰɢɮɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ ɫɬɪɚɧ–ɢɦɩɨɪɬɟɪɨɜ. 

     ɋɨɰɢɚɥɶɧɵɟ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɬɪɟɛɨɜɚɧɢɹ: ɛɟɡɨɩɚɫɧɨɫɬɶ ɤɨɧɫɬɪɭɤɰɢɢ, 
ɜɵɫɨɤɢɟ ɷɪɝɨɧɨɦɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ; ɫɨɨɬɜɟɬɫɬɜɢɟ ɧɨɪɦɚɬɢɜɧɵɦ 
ɞɨɤɭɦɟɧɬɚɦ ɧɚɲɟɣ ɫɬɪɚɧɵ ɢ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɨɪɝɚɧɢɡɚɰɢɣ. 

     Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɚɫɩɪɨɫɬɪɚɧɹɸɬɫɹ ɧɚ ɚɤɬɢɜɧɭɸ, ɩɚɫɫɢɜɧɭɸ, 
ɩɨɫɥɟɚɜɚɪɢɣɧɭɸ ɢ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɹ: 

     ɉɚɪɚɦɟɬɪɵ ɛɟɡɨɩɚɫɧɨɫɬɢ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ȽɈɋɌɚɦɢ ɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ȿɗɄ 
ɈɈɇ ɢ ɬɪɟɛɭɸɬ ɜɧɢɦɚɧɢɹ ɜ ɩɪɨɰɟɫɫɟ, ɤɚɤ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɹ, ɬɚɤ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɚɜɬɨɦɨɛɢɥɹ. 

     Ɇɟɠɞɭɧɚɪɨɞɧɵɦɢ ɫɨɝɥɚɲɟɧɢɹɦɢ ɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚɦɢ ɫɬɪɚɧ ɤ ɚɜɬɨɦɨɛɢɥɹɦ 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɨɬɞɟɥɶɧɵɟ ɨɝɪɚɧɢɱɟɧɢɹ: ɩɨ ɝɚɛɚɪɢɬɧɵɦ ɪɚɡɦɟɪɚɦ, ɩɨ ɩɨɥɧɨɣ 
ɦɚɫɫɟ ɨɞɢɧɨɱɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɢ ɚɜɬɨɩɨɟɡɞɚ, ɩɨ ɨɫɟɜɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɞɨɪɨɝɭ. ɗɬɢ 
ɨɝɪɚɧɢɱɟɧɢɹ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɞɨɪɨɝ ɢ ɞɨɪɨɠɧɵɯ 
ɩɨɤɪɵɬɢɣ. 

     Ɋɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɫɪɨɤɢ ɫɥɭɠɛɵ ɢ ɪɟɫɭɪɫ ɚɜɬɨɦɨɛɢɥɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

    Ʉ ɩɪɨɟɤɬɢɪɭɟɦɨɦɭ ɚɜɬɨɦɨɛɢɥɸ-ɫɚɦɨɫɜɚɥɭ ɤɨɥɟɫɧɨɣ ɮɨɪɦɭɥɨɣ 4ɯ2 
ɩɪɟɞɴɹɜɥɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɬɪɟɛɨɜɚɧɢɹ: 
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-ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɱɟɬɚɧɢɟ ɫɤɨɪɨɫɬɧɵɯ ɢ ɬɹɝɨɜɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ; 

-ɩɪɨɱɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ ɤɨɧɫɬɪɭɤɰɢɢ; 

-ɦɢɧɢɦɚɥɶɧɚɹ ɫɨɛɫɬɜɟɧɧɚɹ ɦɚɫɫɚ; 

-ɨɛɟɫɩɟɱɟɧɢɟ ɦɚɧɟɜɪɟɧɧɨɫɬɢ ɢ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɬɚɤɠɟ ɭɞɨɛɫɬɜɨ ɭɩɪɚɜɥɟɧɢɹ; 

-ɧɢɡɤɢɣ ɭɪɨɜɟɧɶ ɡɜɭɤɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɢ ɜɢɛɪɚɰɢɢ ɜ ɤɚɛɢɧɟ ɚɜɬɨɦɨɛɢɥɹ; 

-ɩɪɨɫɬɨɬɚ ɨɛɫɥɭɠɢɜɚɧɢɹ; 

-ɜɨɡɦɨɠɧɨɫɬɶ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɪɚɡɥɢɱɧɵɯ ɞɨɪɨɠɧɵɯ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ; 

-ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɩɨ ɲɨɫɫɟ 90 ɤɦ/ɱɚɫ; 

-ɧɢɠɧɢɣ ɩɪɟɞɟɥ ɦɚɤɫɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɧɟ ɦɟɧɟɟ 80 ɤɦ/ɱɚɫ; 

-ɦɢɧɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ 2 - 3 ɤɦ/ɱɚɫ; 

-ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɪɟɨɞɨɥɟɜɚɟɦɵɣ ɩɨɞɴɟɦ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɧɟ ɦɟɧɟɟ 18 %; 

-ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɞɴɟɦ ɞɥɹ ɬɪɨɝɚɧɢɹ ɫ ɦɟɫɬɚ ɩɪɢ ɩɨɥɧɨɣ ɧɚɝɪɭɡɤɟ ɧɟ ɦɟɧɟɟ 12 % ; 

-ɭɫɬɚɧɨɜɢɜɲɚɹɫɹ ɫɤɨɪɨɫɬɶ ɧɚ ɡɚɬɹɠɧɵɯ ɩɨɞɴɟɦɚɯ ɜɟɥɢɱɢɧɨɣ 3 % ɧɟ ɦɟɧɟɟ 3 ɤɦ ɧɟ 
ɦɟɧɟɟ 3η ɤɦ/ɱɚɫ; 

- ɡɚɦɟɞɥɟɧɢɟ ɩɪɢ ɬɨɪɦɨɠɟɧɢɢ ɧɟ ɦɟɧɟɟ η,η ɦ/ɫ ; 

-ɧɚɥɢɱɢɟ ɪɚɛɨɱɟɣ, ɡɚɩɚɫɧɨɣ ɢ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦ; 

-ɫɬɨɹɧɨɱɧɚɹ ɬɨɪɦɨɡɧɚɹ ɫɢɫɬɟɦɚ ɞɨɥɠɧɚ ɧɚɞɟɠɧɨ ɭɞɟɪɠɢɜɚɬɶ ɚɜɬɨɦɨɛɢɥɶ 

-ɦɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ, ɦɚɫɥɚ, ɨɯɥɚɠɞɚɸɳɟɣ ɠɢɞɤɨɫɬɢ, ɫɦɚɡɨɱɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɪɚɛɨɱɟɣ ɠɢɞɤɨɫɬɢ; 

-ɨɛɟɫɩɟɱɟɧɢɟ ɚɤɬɢɜɧɨɣ ɢ ɩɚɫɫɢɜɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɹ; 

-ɨɛɟɫɩɟɱɟɧɢɟ ɫɨɯɪɚɧɧɨɫɬɢ ɝɪɭɡɨɜ ɩɪɢ ɞɜɢɠɟɧɢɢ ɢɥɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ 
ɚɜɬɨɦɨɛɢɥɹ; 

-ɦɢɧɢɦɚɥɶɧɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɪɚɫɯɨɞɵ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɚɜɬɨɦɨɛɢɥɹ. 

     Ʉɪɨɦɟ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɨɝɨ, ɤɨɧɫɬɪɭɤɰɢɹ ɚɜɬɨɦɨɛɢɥɹ ɞɨɥɠɧɚ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
“ɧɨɪɦɚɬɢɜɧɵɦ ɞɨɤɭɦɟɧɬɚɦ ɩɨ ɛɟɡɨɩɚɫɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ”. 
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θ.2 Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɬɪɭɞɚ ɜɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɫ ɪɨɫɩɭɫɤɨɦ 

-ɩɟɪɟɞ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɦɢ ɪɚɛɨɬɚɦɢ ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɫɬɚɜɢɬɶ ɚɜɬɨɦɨɛɢɥɶ ɧɚ ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ ɢ ɭɫɬɚɧɨɜɢɬɶ ɩɨɞ ɤɨɥёɫɚ ɪɨɫɩɭɫɤɚ 
ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɛɚɲɦɚɤɢ. 

-ɫɰɟɩɥɹɬɶ ɢ ɪɚɫɰɟɩɥɹɬɶ ɪɨɫɩɭɫɤ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 
ɱɬɨɛɵ ɩɪɨɞɨɥɶɧɚɹ ɨɫɶ ɩɪɢɰɟɩɚ ɫɨɜɩɚɞɚɥɚ ɫ ɩɪɨɞɨɥɶɧɨɣ ɨɫɶɸ ɬɹɝɚɱɚ 

-ɩɪɢ ɩɨɞɴɟɡɞɟ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɤ ɩɪɢɰɟɩɭ-ɪɨɫɩɭɫɤɭ, ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɟ 
ɥɸɞɟɣ ɦɟɠɞɭ ɧɢɦɢ 

-ɩɪɢ ɫɰɟɩɤɟ ɩɪɢɰɟɩɚ, ɜɨɞɢɬɟɥɶ ɨɛɹɡɚɧ ɭɛɟɞɢɬɶɫɹ, ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɪɨɜɨɞɚ ɢ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɭɤɚɜɚ ɧɟ ɩɪɢɩɹɬɫɬɜɨɜɚɥɢ ɫɨɫɬɵɤɨɜɤɟ, ɚ ɲɤɜɨɪɟɧɶ ɤɪɟɩɥɟɧɢɹ 
ɢɫɩɪɚɜɟɧ. 

-ɩɪɢ ɫɰɟɩɤɟ ɢɥɢ ɪɚɫɰɟɩɤɟ ɞɵɲɥɨ ɩɪɢɰɟɩɚ, ɧɟ ɢɦɟɸɳɟɟ ɭɞɟɪɠɢɜɚɸɳɢɯ ɩɪɭɠɢɧ, 
ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ ɫɬɨɣɤɭ, ɩɪɟɞɨɯɪɚɧɹɸɳɭɸ ɟɝɨ ɨɬ ɩɚɞɟɧɢɹ. 

-ɪɚɫɬɨɪɦɚɠɢɜɚɬɶ ɩɪɢɰɟɩ-ɪɨɫɩɭɫɤ ɢ ɭɛɢɪɚɬɶ ɭɩɨɪɵ ɢɡ-ɩɨɞ ɤɨɥɟɫ ɪɚɡɪɟɲɚɟɬɫɹ 
ɬɨɥɶɤɨ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬ ɩɨ ɫɰɟɩɤɟ. 

-ɩɟɪɟɞ ɫɰɟɩɤɨɣ ɢ ɪɚɫɰɟɩɤɨɣ ɚɜɬɨɦɨɛɢɥɹ-ɬɹɝɚɱɚ ɫ ɪɨɫɩɭɫɤɨɦ, ɧɟɨɛɯɨɞɢɦɨ 
ɩɨɫɬɚɜɢɬɶ ɚɜɬɨɦɨɛɢɥɶ ɧɚ ɫɬɨɹɧɨɱɧɵɣ ɬɨɪɦɨɡ, ɡɚɝɥɭɲɢɬɶ ɞɜɢɝɚɬɟɥɶ ɢ ɩɨɫɬɚɜɢɬɶ 
ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

-ɧɚɱɢɧɚɬɶ ɞɜɢɠɟɧɢɟ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɩɨɫɥɟ ɬɨɝɨ ɤɚɤ ɜɨɞɢɬɟɥɶ 
ɭɛɟɞɢɬɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɩɨɫɬɨɪɨɧɧɢɯ ɥɸɞɟɣ ɜɛɥɢɡɢ ɩɨɞɜɢɠɧɨɝɨ ɫɨɫɬɚɜɚ. 

 

θ.3 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɢ ɚɜɬɨɦɨɛɢɥɹ  

Ɉɛɫɥɭɠɢɜɚɬɶ ɢ ɪɟɦɨɧɬɢɪɨɜɚɬɶ ɚɜɬɨɦɨɛɢɥɶ ɫɥɟɞɭɟɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɳɚɞɤɟ. 
Ⱥɜɬɨɦɨɛɢɥɶ ɧɟɨɛɯɨɞɢɦɨ ɡɚɬɨɪɦɨɡɢɬɶ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɨɣ, 
ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ ɨɬɫɨɟɞɢɧɢɬɶ ɜɵɤɥɸɱɚɬɟɥɟɦ, ɩɨɞɚɱɭ ɬɨɩɥɢɜɚ ɨɬɤɥɸɱɢɬɶ 
(ɜɵɬɹɧɭɜ ɪɭɤɨɹɬɤɭ ɨɫɬɚɧɨɜɚ ɞɜɢɝɚɬɟɥɹ ɧɚ ɫɟɛɹ ɞɨ ɨɬɤɚɡɚ). 

     ɉɟɪɟɞ ɫɧɹɬɢɟɦ ɤɨɥɟɫɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɥɨɠɢɬɶ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɭɩɨɪɵ ɩɨɞ 
ɤɨɥёɫɚ ɞɪɭɝɨɝɨ ɦɨɫɬɚ, ɤɨɬɨɪɵɣ ɧɟ ɛɭɞɟɬ ɩɨɞɧɢɦɚɬɶɫɹ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ 

ɫɤɚɬɵɜɚɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. Ɉɫɥɚɛɢɜ ɡɚɬɹɠɤɭ ɝɚɟɤ ɤɪɟɩɥɟɧɢɹ ɤɨɥɟɫɚ ɧɭɠɧɨ ɜɵɜɟɫɢɬɶ 
ɤɨɥɟɫɨ ɞɨɦɤɪɚɬɨɦ ɢɥɢ ɞɪɭɝɢɦ ɝɪɭɡɨɩɨɞɴёɦɧɵɦ ɦɟɯɚɧɢɡɦɨɦ. Ⱦɥɹ ɩɨɞɧɹɬɢɹ 
ɞɨɦɤɪɚɬɨɦ ɩɟɪɟɞɧɟɝɨ ɦɨɫɬɚ ɬɹɝɚɱɚ ɝɨɥɨɜɤɭ ɜɢɧɬɚ ɞɨɦɤɪɚɬɚ ɧɟɨɛɯɨɞɢɦɨ 
ɭɫɬɚɧɨɜɢɬɶ ɜ ɝɧɟɡɞɨ ɯɨɦɭɬɚ ɤɪɟɩɥɟɧɢɹ ɪɟɫɫɨɪɵ, ɞɥɹ ɩɨɞɧɹɬɢɹ ɡɚɞɧɟɝɨ ɢɥɢ 
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ɫɪɟɞɧɟɝɨ ɦɨɫɬɨɜ ɬɹɝɚɱɚ – ɩɨɞ ɨɩɨɪɧɵɣ ɤɪɨɧɲɬɟɣɧ ɪɟɫɫɨɪɵ, ɚɧɚɥɨɝɢɱɧɨ ɞɥɹ 
ɫɚɦɨɫɜɚɥɶɧɨɝɨ ɩɨɥɭɩɪɢɰɟɩɚ. 

-ɩɪɢ ɨɩɭɫɤɚɧɢɢ ɡɚɩɚɫɧɨɝɨ ɤɨɥɟɫɚ ɡɚɩɪɟɳɚɟɬɫɹ ɧɚɯɨɞɢɬɶɫɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ 

ɨɬɤɢɞɧɨɝɨ ɤɪɨɧɲɬɟɣɧɚ ɞɟɪɠɚɬɟɥɹ ɜɨ ɢɡɛɟɠɚɧɢɟ ɬɪɚɜɦɚɬɢɡɦɚ. 

-ɱɬɨɛɵ ɩɨɞɧɹɬɶɫɹ ɧɚ ɛɭɮɟɪ ɚɜɬɨɦɨɛɢɥɹ, ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɨɞɧɨɠɤɭ. 

-ɧɟɨɛɯɨɞɢɦɨ ɫɨɞɟɪɠɚɬɶ ɜ ɱɢɫɬɨɬɟ ɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɞɜɢɝɚɬɟɥɶ ɧɟ ɞɨɩɭɫɤɚɬɶ 
ɩɨɞɬɟɤɚɧɢɹ ɬɨɩɥɢɜɚ ɢ ɦɚɫɥɚ: ɷɬɨ ɦɨɠɟɬ ɩɨɫɥɭɠɢɬɶ ɩɪɢɱɢɧɨɣ ɩɨɠɚɪɚ. 

-ɚɧɬɢɮɪɢɡɵ ɢ ɬɨɪɦɨɡɧɵɟ ɠɢɞɤɨɫɬɢ ɹɞɨɜɢɬɵ – ɨɛɪɚɳɚɬɶɫɹ ɫ ɧɢɦɢ ɫɥɟɞɭɟɬ  
ɨɫɬɨɪɨɠɧɨ.  

-ɪɚɡɛɨɪɤɭ, ɨɫɦɨɬɪ, ɨɱɢɫɬɤɭ ɢ ɫɦɚɡɤɭ ɬɨɪɦɨɡɧɨɣ ɤɚɦɟɪɵ ɩɪɢɜɨɞɚ ɫɬɨɹɧɨɱɧɨɝɨ 
ɬɨɪɦɨɡɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɦɚɫɬɟɪɫɤɨɣ ɧɚ ɫɩɟɰɢɚɥɶɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɯ. 

      ɋɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ ɧɚ ɚɜɬɨɦɨɛɢɥɟ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɫ ɫɨɛɥɸɞɟɧɢɟɦ ɦɟɪ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɥɟɤɬɪɨ-ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɧɚ ɚɜɬɨɦɨɛɢɥɟ 
ɫɥɟɞɭɟɬ ɨɬɤɥɸɱɢɬɶ ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ. Ɇɚɫɫɨɜɵɣ ɩɪɨɜɨɞ ɫɜɚɪɨɱɧɨɝɨ 
ɚɩɩɚɪɚɬɚ ɧɟɨɛɯɨɞɢɦɨ ɩɪɢɫɨɟɞɢɧɹɬɶ ɜɛɥɢɡɢ ɨɬ ɦɟɫɬɚ ɫɜɚɪɤɢ. 

     ɇɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ ɩɪɨɜɟɪɹɬɶ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ ɩɪɨɜɨɞɚ ɨɬ ɤɥɟɦɦɵ  
ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɤ ɫɬɚɪɬɟɪɭ: ɩɨɜɪɟɠɞɟɧɢɟ ɢɡɨɥɹɰɢɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 
ɩɨɠɚɪɭ. 

     Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɞɴёɦɨɦ ɢ ɨɩɭɫɤɚɧɢɟɦ 
ɤɚɛɢɧɵ. 

     ɉɟɪɟɞ ɨɩɪɨɤɢɞɵɜɚɧɢɟɦ ɤɚɛɢɧɵ ɚɜɬɨɦɨɛɢɥɶ ɫɥɟɞɭɟɬ ɩɨɫɬɚɜɢɬɶ ɧɚ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɥɨɳɚɞɤɭ, ɡɚɬɨɪɦɨɡɢɬɶ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɨɣ, 
ɩɨɞɥɨɠɢɬɶ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɭɩɨɪɵ ɩɨɞ ɤɨɥёɫɚ, ɩɨɫɬɚɜɢɬɶ ɪɵɱɚɝ ɩɟɪɟɤɥɸɱɟɧɢɹ 
ɩɟɪɟɞɚɱ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɨɬɤɪɵɬɶ ɨɛɥɢɰɨɜɤɭ ɢ ɡɚɤɪɵɬɶ ɞɜɟɪɢ. 

-ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɢ ɨɩɪɨɤɢɧɭɬɨɣ ɤɚɛɢɧɟ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɛɨɬɵ ɩɨ 
ɫɢɫɬɟɦɟ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɤɚɛɢɧɵ. 

-ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ ɩɟɪɟɞ ɚɜɬɨɦɨɛɢɥɟɦ ɩɨɞ ɨɩɪɨɤɢɧɭɬɨɣ ɤɚɛɢɧɨɣ. 

-ɡɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɨɛɫɥɭɠɢɜɚɧɢɟ ɚɝɪɟɝɚɬɨɜ ɞɜɢɝɚɬɟɥɹ ɢ ɚɜɬɨɦɨɛɢɥɹ ɩɪɢ 
ɧɟ ɩɨɥɧɨɫɬɶɸ ɨɩɪɨɤɢɧɭɬɨɣ ɤɚɛɢɧɟ. 

-ɩɟɪɟɞ ɨɩɭɫɤɚɧɢɟɦ ɤɚɛɢɧɵ ɫɥɟɞɭɟɬ ɭɛɟɞɢɬɶɫɹ ɜ ɨɬɫɭɬɫɬɜɢɢ ɥɸɞɟɣ ɜ ɡɨɧɟ 
ɨɩɭɫɤɚɧɢɹ ɤɚɛɢɧɵ. 
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-ɩɨɫɥɟ ɨɩɭɫɤɚɧɢɹ ɤɚɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ ɜ ɭɫɬɚɧɨɜɤɟ ɪɵɱɚɝɚ 
ɩɟɪɟɤɥɸɱɟɧɢɹ ɩɟɪɟɞɚɱ ɜ ɧɟɣɬɪɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ. 

-ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɞɜɢɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɛɟɞɢɬɶɫɹ, ɱɬɨ ɡɚɦɨɤ ɡɚɩɨɪɚ ɤɚɛɢɧɵ 
ɡɚɤɪɵɬ. ȼ ɫɥɭɱɚɟ ɧɟɩɨɥɧɨɝɨ ɡɚɤɪɵɬɢɹ ɡɚɩɭɫɤ ɞɜɢɝɚɬɟɥɹ ɛɥɨɤɢɪɨɜɚɧ. 

-ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɤɚɛɢɧɵ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ ɞɨ ɩɨɥɧɨɝɨ ɜɵɬɹɝɢɜɚɧɢɹ 
ɝɢɞɪɨɰɢɥɢɧɞɪɚ ɨɩɪɨɤɢɞɵɜɚɧɢɹ ɤɚɛɢɧɵ. 

-ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɵɤɥɸɱɢɬɶ ɫɰɟɩɥɟɧɢɟ ɢ ɭɫɬɚɧɨɜɢɬɶ ɪɵɱɚɝ 
ɤɨɪɨɛɤɢ ɩɟɪɟɞɚɱ ɜ ɧɟɣɬɪɚɥɶɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

-ɧɟɥɶɡɹ ɩɪɨɝɪɟɜɚɬɶ ɞɜɢɝɚɬɟɥɶ ɜ ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ ɢ ɜ ɩɨɦɟɳɟɧɢɹɯ ɫ ɩɥɨɯɨɣ 
ɜɟɧɬɢɥɹɰɢɟɣ. 

-ɩɟɪɟɞ ɪɚɫɬɨɪɦɚɠɢɜɚɧɢɟɦ ɫɬɨɹɧɨɱɧɨɣ ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɵ ɫ ɩɨɦɨɳɶɸ ɦɟɯɚɧɢɡɦɚ 
ɩɪɢɧɭɞɢɬɟɥɶɧɨɝɨ ɪɚɫɬɨɪɦɚɠɢɜɚɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɧɚ ɥɟɜɨɦ ɨɧɠɟɪɨɧɟ, 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɥɨɠɢɬɶ ɩɪɨɬɢɜɨɨɬɤɚɬɧɵɟ ɭɩɨɪɵ ɩɨɞ ɤɨɥѐɫɚ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɝɨ ɞɜɢɠɟɧɢɹ ɚɜɬɨɦɨɛɢɥɹ. 

 

θ.4 Ɍɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨ ɜɪɟɦɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ  

     ɇɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ ɚɜɬɨɦɨɛɢɥɹ ɢ ɞɥɢɬɟɥɶɧɵɣ ɫɪɨɤ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɨɝɭɬ 
ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɬɨɥɶɤɨ ɩɪɢ ɫɨɛɥɸɞɟɧɢɢ ɜɫɟɯ ɪɟɤɨɦɟɧɞɚɰɢɣ ɢ ɬɪɟɛɨɜɚɧɢɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ. 

-ɡɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɬɹɝɭ ɪɭɱɧɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɚɜɬɨɦɨɛɢɥɹ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɫɤɨɪɨɫɬɧɨɝɨ ɪɟɠɢɦɚ ɞɜɢɝɚɬɟɥɹ. 

-ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɜɵɤɥɸɱɚɬɶ ɞɜɢɝɚɬɟɥɶ ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɚɤɚɬɨɦ. 

     ɇɚ ɫɩɭɫɤɚɯ ɡɚɩɪɟɳɚɟɬɫɹ ɞɜɢɠɟɧɢɟ ɫ ɜɵɤɥɸɱɟɧɧɵɦ ɫɰɟɩɥɟɧɢɟɦ, ɩɟɪɟɞɚɱɚɦɢ ɜ 
ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ ɢ ɜ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɟ. 

ɉɪɢ ɩɪɟɨɞɨɥɟɧɢɢ ɤɪɭɬɵɯ ɩɨɞɴёɦɨɜ, ɛɥɢɡɤɢɯ ɤ ɩɪɟɞɟɥɶɧɵɦ, 
ɧɟɥɶɡɹ ɜɵɤɥɸɱɚɬɶ ɫɰɟɩɥɟɧɢɟ ɢ ɩɟɪɟɤɥɸɱɚɬɶ ɩɟɪɟɞɚɱɢ.  

ɇɟɨɛɯɨɞɢɦɨ ɡɚɛɥɚɝɨɜɪɟɦɟɧɧɨ ɜɵɛɪɚɬɶ ɧɟɨɛɯɨɞɢɦɭɸ ɩɟɪɟɞɚɱɭ. 

ɉɪɢ ɩɟɪɟɜɨɡɤɟ ɩɚɫɫɚɠɢɪɚ ɫɥɟɞɭɟɬ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɡɚɦɨɤ ɩɪɚɜɨɣ ɞɜɟɪɢ ɤɚɛɢɧɵ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɚɜɬɨɦɨɛɢɥɹ ɛɟɡ ɩɪɭɠɢɧɧɵɯ ɤɨɥɟɰ ɡɚɦɤɨɜ ɤɪɵɲɤɢ 
ɤɨɧɬɟɣɧɟɪɚ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ. 
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Ʉɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ ɫɩɚɬɶ ɜ ɤɚɛɢɧɟ ɩɪɢ ɪɚɛɨɬɚɸɳɟɦ ɞɜɢɝɚɬɟɥɟ. 

ɉɨɫɥɟ ɩɭɫɤɚ ɯɨɥɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɟ ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɞɨɩɭɫɤɚɬɶ ɟɝɨ ɪɚɛɨɬɭ ɫ 
ɛɨɥɶɲɨɣ ɱɚɫɬɨɬɨɣ ɪɚɛɨɬɵ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɥɨɦɨɤ ɬɭɪɛɨɤɨɦɩɪɟɫɫɨɪɚ ɩɟɪɟɞ ɨɫɬɚɧɨɜɤɨɣ ɞɜɢɝɚɬɟɥɶ ɞɨɥɠɟɧ 
ɩɨɪɚɛɨɬɚɬɶ ɜ ɬɟɱɟɧɢɟ 2…3 ɦɢɧɭɬ ɧɚ ɫɪɟɞɧɢɯ ɨɛɨɪɨɬɚɯ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ. 

     ɑɬɨɛɵ ɜɨɡɞɭɯ ɧɟ ɩɨɩɚɥ ɜ ɫɢɫɬɟɦɭ ɩɢɬɚɧɢɹ ɧɟ ɫɥɟɞɭɟɬ ɜɵɪɚɛɚɬɵɜɚɬɶ ɜɟɫɶ ɨɛɴѐɦ 
ɬɨɩɥɢɜɚ ɢɡ ɬɨɩɥɢɜɧɨɝɨ ɛɚɤɚ. 

     ɉɟɪɟɞɚɱɢ ɜ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɟ ɫɥɟɞɭɟɬ ɩɟɪɟɤɥɸɱɚɬɶ ɬɨɥɶɤɨ ɩɨɫɥɟ ɩɨɥɧɨɣ 
ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɦɨɛɢɥɹ. Ȼɥɨɤɢɪɨɜɤɭ ɞɢɮɮɟɪɟɧɰɢɚɥɚ ɪɚɡɞɚɬɨɱɧɨɣ ɤɨɪɨɛɤɢ 
ɜɤɥɸɱɚɬɶ ɩɪɢ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɚɜɬɨɦɨɛɢɥɟ ɢɥɢ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ 
ɞɜɢɠɟɧɢɹ. Ȼɥɨɤɢɪɨɜɤɭ ɜɤɥɸɱɚɬɶ ɬɨɥɶɤɨ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɞɥɹ ɩɪɟɨɞɨɥɟɧɢɹ 
ɬɪɭɞɧɨɩɪɨɯɨɞɢɦɵɯ ɭɱɚɫɬɤɨɜ ɩɭɬɢ ɢɥɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɩɨ ɫɤɨɥɶɡɤɢɦ ɞɨɪɨɝɚɦ. 
Ⱦɜɢɠɟɧɢɟ ɫ ɡɚɛɥɨɤɢɪɨɜɚɧɧɵɦ ɞɢɮɮɟɪɟɧɰɢɚɥɨɦ ɩɨ ɫɭɯɢɦ ɬɜёɪɞɵɦ ɞɨɪɨɝɚɦ 
ɡɚɩɪɟɳɚɟɬɫɹ. 

     ȼɨ ɢɡɛɟɠɚɧɢɟ ɡɚɞɢɪɨɜ ɩɨɞɲɢɩɧɢɤɨɜ ɲɟɫɬɟɪёɧ ɜɬɨɪɢɱɧɨɝɨ ɜɚɥɚ ɤɨɪɨɛɤɢ 
ɩɟɪɟɞɚɱ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɛɭɤɫɢɪɨɜɤɟ ɚɜɬɨɦɨɛɢɥɹ ɫ ɧɟɪɚɛɨɬɚɸɳɢɦ ɞɜɢɝɚɬɟɥɟɦ 

ɧɟɨɛɯɨɞɢɦɨ ɫɧɹɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɤɚɪɞɚɧɧɵɣ ɜɚɥ. ɉɪɢ ɛɭɤɫɢɪɨɜɤɟ ɚɜɬɨɦɨɛɢɥɹ ɫ 
ɧɟɪɚɛɨɬɚɸɳɢɦ ɞɜɢɝɚɬɟɥɟɦ ɛɟɡ ɞɟɦɨɧɬɚɠɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɤɚɪɞɚɧɧɨɝɨ ɜɚɥɚ 
ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 40 ɤɦ/ɱ. 

     ȼɨ ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɤɨɥёɫɧɵɟ ɤɪɚɧɵ ɫɢɫɬɟɦɵ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ 
ɜ ɲɢɧɚɯ ɩɟɪɟɞɧɢɯ ɤɨɥёɫ ɞɨɥɠɧɵ ɛɵɬɶ ɨɬɤɪɵɬɵ. Ʉɨɥёɫɧɵɟ ɤɪɚɧɵ ɡɚɞɧɟɣ ɬɟɥɟɠɤɢ 
ɩɪɢ ɞɜɢɠɟɧɢɢ ɫ ɧɨɦɢɧɚɥɶɧɵɦ ɞɚɜɥɟɧɢɟɦ ɜ ɲɢɧɚɯ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɤɪɵɬɵ. ɉɪɢ 
ɞɥɢɬɟɥɶɧɨɣ ɫɬɨɹɧɤɟ ɫɥɟɞɭɟɬ ɡɚɤɪɵɜɚɬɶ ɤɨɥёɫɧɵɟ ɤɪɚɧɵ. 

ɉɪɢ ɜɵɜɨɞɟ ɚɜɬɨɦɨɛɢɥɹ ɢɡ ɤɨɥɟɢ ɧɟ ɫɥɟɞɭɟɬ ɞɨɥɝɨ ɞɜɢɝɚɬɶɫɹ ɫ ɩɨɜёɪɧɭɬɵɦ ɜ 
ɤɪɚɣɧɟɟ ɩɨɥɨɠɟɧɢɟ ɪɭɥɟɜɵɦ ɤɨɥɟɫɨɦ, ɬɚɤ ɤɚɤ ɷɬɨ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ ɩɟɪɟɝɪɟɜɭ 
ɦɚɫɥɚ ɜ ɝɢɞɪɨɫɢɫɬɟɦɟ ɢ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɧɚɫɨɫɚ. 

ɉɪɢ ɧɟɫɩɪɚɜɧɨɦ ɪɭɥɟɜɨɦ ɭɫɢɥɢɬɟɥɟ ɩɨɥɶɡɨɜɚɬɶɫɹ ɪɭɥɟɜɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɠɧɨ 
ɬɨɥɶɤɨ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɢ ɬɨɥɶɤɨ ɩɪɢ ɛɭɤɫɢɪɨɜɤɟ ɧɟɢɫɩɪɚɜɧɨɝɨ ɚɜɬɨɦɨɛɢɥɹ. 

     ɉɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɚɜɬɨɦɨɛɢɥɹ ɜ ɬɹɠёɥɵɯ ɞɨɪɨɠɧɵɯ ɭɫɥɨɜɢɹɯ ɧɟɨɛɯɨɞɢɦɨ 
ɫɥɟɞɢɬɶ ɡɚ ɫɨɫɬɨɹɧɢɟɦ ɬɨɪɦɨɡɨɜ. ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɞɜɢɠɟɧɢɹ ɞɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɜ 
ɬɨɪɦɨɡɧɨɣ ɫɢɫɬɟɦɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɧɢɠɟ 4η0 ɤɉɚ. 

ɉɪɢ ɞɜɢɠɟɧɢɢ ɫɨ ɜɤɥɸɱɟɧɧɵɦ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɦ ɬɨɪɦɨɡɨɦ ɡɚɩɪɟɳɚɟɬɫɹ: 

ɩɪɟɜɵɲɚɬɶ ɛɨɥɟɟ 2100 ɨɛ/ɦɢɧ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ; 
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ɩɟɪɟɤɥɸɱɚɬɶ ɩɟɪɟɞɚɱɢ ɜ ɤɨɪɨɛɤɟ ɩɟɪɟɞɚɱ ɫ ɜɵɫɲɟɣ ɧɚ ɧɢɡɲɭɸ ɩɪɢ ɱɚɫɬɨɬɟ 
ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɞɜɢɝɚɬɟɥɹ ɛɥɢɡɤɨɣ ɤ 2100 ɨɛ/ɦɢɧ. 

ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɭɠɧɨ ɫɧɢɡɢɬɶ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɫ 
ɩɨɦɨɳɶɸ ɪɚɛɨɱɟɝɨ ɬɨɪɦɨɡɚ ɢ ɜɤɥɸɱɢɬɶ ɧɢɡɲɭɸ ɩɟɪɟɞɚɱɭ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɝɟɧɟɪɚɬɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ, ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɦɭ 
ɜɵɜɨɞɭ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɣ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɫɨɟɞɢɧɹɬɶ ɩɪɨɜɨɞ ɨɬ ɫɬɚɪɬɟɪɚ, ɚ 
ɤ ɨɬɪɢɰɚɬɟɥɶɧɨɦɭ – ɩɪɨɜɨɞ ɨɬ ɜɵɤɥɸɱɚɬɟɥɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ. 

ȼɨ ɢɡɛɟɠɚɧɢɟ ɧɚɦɨɤɚɧɢɹ ɬɟɪɦɨɲɭɦɨɢɡɨɥɹɰɢɢ ɤɚɛɢɧɵ ɤɚɬɟɝɨɪɢɱɟɫɤɢ ɡɚɩɪɟɳɚɟɬɫɹ 
ɦɵɬɶ ɟё ɜɧɭɬɪɟɧɧɸɸ ɱɚɫɬɶ ɢɡ ɜɟɞɪɚ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɲɥɚɧɝɚ. 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɒȿɋɌɖ 

ɚ/ɦ «ɍɪɚɥ» ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ ɫ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɵɦ ɭɩɪɚɜɥɟɧɢɟɦ ɦɨɫɬɚ 

ɩɪɢɰɟɩɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɷɤɨɥɨɝɢɢ ɢ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
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7 ȽɊȺɀȾȺɇɋɄȺə ɈȻɈɊɈɇȺ 

     ȼɢɞɵ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ ɧɟɜɨɟɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ ɩɨ ɫɮɟɪɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ: 

ɚ) ɬɟɯɧɨɝɟɧɧɵɟ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɚɜɚɪɢɢ); 

ɛ) ɩɪɢɪɨɞɧɵɟ (ɫɬɢɯɢɣɧɵɟ ɛɟɞɫɬɜɢɹ); 

ɜ) ɷɤɨɥɨɝɢɱɟɫɤɢɟ (ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɛɟɞɫɬɜɢɹ). 

ɩɨ ɜɟɞɨɦɫɬɜɟɧɧɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ: 

ɚ) ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ; 

ɛ) ɫɬɪɨɢɬɟɥɶɫɬɜɟ; 

ɜ) ɠɢɥɢɳɧɨɣ ɢ ɤɨɦɦɭɧɚɥɶɧɨɣ ɫɮɟɪɟ; 

ɝ) ɫɟɥɶɫɤɨɦ ɢ ɥɟɫɧɨɦ ɯɨɡɹɣɫɬɜɟ; 

ɞ) ɧɚ ɬɪɚɧɫɩɨɪɬɟ. 

ɩɨ ɦɚɫɲɬɚɛɚɦ ɩɨɫɥɟɞɫɬɜɢɣ 

ɚ) ɱɚɫɬɧɵɟ (ɨɞɢɧ ɫɬɚɧɨɤ, ɭɫɬɚɧɨɜɤɚ); 

ɛ) ɨɛɴɟɤɬɨɜɵɟ (ɜ ɩɪɟɞɟɥɚɯ ɩɪɟɞɩɪɢɹɬɢɹ); 

ɜ) ɦɟɫɬɧɵɟ (ɜ ɩɪɟɞɟɥɚɯ ɪɚɣɨɧɚ, ɝɨɪɨɞɚ); 

ɝ) ɪɟɝɢɨɧɚɥɶɧɵɟ; 

ɞ) ɝɥɨɛɚɥɶɧɵɟ. 

     əɞɟɪɧɨɟ ɨɪɭɠɢɟ ɧɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɦɨɳɧɵɦ ɫɪɟɞɫɬɜɨɦ 
ɦɚɫɫɨɜɨɝɨ ɩɨɪɚɠɟɧɢɹ. ɉɨɪɚɠɚɸɳɢɟ ɮɚɤɬɨɪɵ ɷɬɨɝɨ ɨɪɭɠɢɹ – ɭɞɚɪɧɚɹ ɜɨɥɧɚ, 
ɫɜɟɬɨɜɨɟ ɢɡɥɭɱɟɧɢɟ, ɩɪɨɧɢɤɚɸɳɚɹ ɪɚɞɢɚɰɢɹ, ɪɚɞɢɨɚɤɬɢɜɧɨɟ ɡɚɪɚɠɟɧɢɟ ɢ 
ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɣ ɢɦɩɭɥɶɫ. 

     ɏɢɦɢɱɟɫɤɨɟ ɨɪɭɠɢɟ ɬɨɠɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɢɞɨɜ ɨɪɭɠɢɹ ɦɚɫɫɨɜɨɝɨ 
ɩɨɪɚɠɟɧɢɹ. ȿɝɨ ɩɨɪɚɠɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɨɫɧɨɜɚɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɛɨɟɜɵɯ 
ɬɨɤɫɢɱɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ (ȻɌɏȼ). Ʉ ɛɨɟɜɵɦ ɬɨɤɫɢɱɧɵɦ ɯɢɦɢɱɟɫɤɢɦ 
ɜɟɳɟɫɬɜɚɦ ɨɬɧɨɫɹɬ ɨɬɪɚɜɥɹɸɳɢɟ ɜɟɳɟɫɬɜɚ (Ɉȼ) ɢ ɬɨɤɫɢɧɵ, ɨɤɚɡɵɜɚɸɳɢɟ 
ɩɨɪɚɠɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɯ, ɚ ɬɚɤɠɟ 
ɮɢɬɨɬɨɤɫɢɤɚɧɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɦɟɧɹɬɶɫɹ ɞɥɹ ɩɨɪɚɠɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ. 
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     Ȼɚɤɬɟɪɢɨɥɨɝɢɱɟɫɤɨɟ ɨɪɭɠɢɟ – ɷɬɨ ɛɢɨɥɨɝɢɱɟɫɤɢɟ ɫɪɟɞɫɬɜɚ (ɛɚɤɬɟɪɢɢ, ɜɢɪɭɫɵ, 
ɪɢɤɤɟɬɫɢɢ, ɝɪɢɛɵ ɢ ɬɨɤɫɢɱɧɵɟ ɩɪɨɞɭɤɬɵ ɢɯ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ), 
ɪɚɫɩɪɨɫɬɪɚɧɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɠɢɜɵɯ ɡɚɪɚɠɟɧɧɵɯ ɩɟɪɟɧɨɫɱɢɤɨɜ ɡɚɛɨɥɟɜɚɧɢɣ 
(ɝɪɵɡɭɧɨɜ, ɧɚɫɟɤɨɦɵɯ) ɢɥɢ ɜ ɜɢɞɟ ɩɨɪɨɲɤɨɜ ɢ ɫɭɫɩɟɧɡɢɣ ɫ ɰɟɥɶɸ ɜɵɡɜɚɬɶ 
ɦɚɫɫɨɜɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɥɸɞɟɣ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ ɪɚɫɬɟɧɢɣ.  

     Ʉ ɨɛɵɱɧɵɦ ɫɪɟɞɫɬɜɚɦ ɩɨɪɚɠɟɧɢɹ ɨɬɧɨɫɹɬ ɨɝɧɟɜɵɟ ɢ ɭɞɚɪɧɵɟ ɫɪɟɞɫɬɜɚ, 
ɩɪɢɦɟɧɹɸɳɢɟ ɚɪɬɢɥɥɟɪɢɣɫɤɢɟ, ɡɟɧɢɬɧɵɟ, ɚɜɢɚɰɢɨɧɧɵɟ, ɫɬɪɟɥɤɨɜɵɟ ɢ 
ɢɧɠɟɧɟɪɧɵɟ ɛɨɟɩɪɢɩɚɫɵ, ɫɧɚɪɹɠɟɧɧɵɟ ɨɛɵɱɧɵɦ ɜɡɪɵɜɱɚɬɵɦ ɜɟɳɟɫɬɜɨɦ, 
ɜɵɫɨɤɨɬɨɱɧɨɟ ɨɪɭɠɢɟ, ɛɨɟɩɪɢɩɚɫɵ ɨɛɴɟɦɧɨɝɨ ɜɡɪɵɜɚ, ɡɚɠɢɝɚɬɟɥɶɧɵɟ ɫɦɟɫɢ ɢ 
ɜɟɳɟɫɬɜɚ, ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɧɨɜɟɣɲɢɟ ɜɢɞɵ ɨɪɭɠɢɹ (ɢɧɮɪɚɡɜɭɤɨɜɨɟ, 
ɪɚɞɢɨɥɨɝɢɱɟɫɤɨɟ, ɥɚɡɟɪɧɨɟ). 

Ƚɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ ɜ Ɋɨɫɫɢɢ — ɫɢɫɬɟɦɚ ɦɟɪ ɩɨ ɡɚɳɢɬɟ ɥɸɞɟɣ ɢ ɦɚɬɟɪɢɚɥɶɧɵɯ 
ɰɟɧɧɨɫɬɟɣ ɜ ɫɬɪɚɧɟ ɜ ɫɥɭɱɚɟ ɜɨɟɧɧɵɯ ɞɟɣɫɬɜɢɣ, ɫɬɢɯɢɣɧɵɯ 
ɛɟɞɫɬɜɢɣ ɢɥɢ ɬɟɯɧɨɝɟɧɧɵɯ ɤɚɬɚɫɬɪɨɮ, ɚ ɬɚɤɠɟ ɩɨɞɝɨɬɨɜɤɚ ɬɚɤɢɯ ɦɟɪ. ɗɬɢ ɦɟɪɵ 
ɜɤɥɸɱɚɸɬ ɪɚɡɦɟɳɟɧɢɟ ɜ ɭɛɟɠɢɳɚɯ, ɷɜɚɤɭɚɰɢɸ, ɦɚɫɤɢɪɨɜɤɭ ɨɛɴɟɤɬɨɜ, ɨɤɚɡɚɧɢɟ 
ɩɟɪɜɨɣ ɩɨɦɨɳɢ ɢ ɨɛɟɫɩɟɱɟɧɢɟ ɛɚɡɨɜɵɯ ɩɨɬɪɟɛɧɨɫɬɟɣ ɠɢɬɟɥɟɣ. 

    ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɦɨɞɟɥɟɣ ɝɪɭɡɨɜɨɝɨ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɛɨɥɶɲɨɟ 
ɜɧɢɦɚɧɢɟ ɭɞɟɥɹɟɬɫɹ ɬɨɦɭ, ɱɬɨɛɵ ɢɫɩɨɥɶɡɨɜɚɬɶ ɷɬɢ ɚɜɬɨɦɨɛɢɥɢ ɜ ɫɢɫɬɟɦɟ 
ɝɪɚɠɞɚɧɫɤɨɣ ɨɛɨɪɨɧɵ. ɂɡɧɚɱɚɥɶɧɨ ɚɜɬɨɦɨɛɢɥɢ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɡɚɜɨɞɚ «ɍɪɚɥ» 
ɩɪɨɟɤɬɢɪɨɜɚɥɢɫɶ ɞɥɹ ɜɨɨɪɭɠɟɧɧɵɯ ɫɢɥ ɢ ɹɜɥɹɥɢɫɶ ɚɜɬɨɦɨɛɢɥɹɦɢ ɞɜɨɣɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ: 

-Ⱥɜɬɨɦɨɛɢɥɢ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ 

-Ⱥɜɬɨɦɨɛɢɥɢ ɞɥɹ ɧɭɠɞ ɦɢɧɢɫɬɟɪɫɬɜɚ ɨɛɨɪɨɧɵ 

    ȼ ɫɥɭɱɚɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɣ, ɩɪɨɟɤɬɢɪɭɟɦɵɣ ɚɜɬɨɦɨɛɢɥɶ 
ɦɨɠɟɬ ɩɨɥɭɱɢɬɶ ɨɱɟɧɶ ɜɵɫɨɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɜ ɪɚɡɧɵɯ ɫɮɟɪɚɯ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɟɞɶ 
ɝɥɚɜɧɨɣ ɨɬɥɢɱɢɬɟɥɶɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɚɜɬɨɦɨɛɢɥɟɣ «ɍɪɚɥ» ɹɜɥɹɟɬɫɹ ɜɵɫɨɤɢɣ 
ɭɪɨɜɟɧɶ ɩɪɨɯɨɞɢɦɨɫɬɢ - ɫɩɨɫɨɛɧɨɫɬɶ ɩɪɟɨɞɨɥɟɜɚɬɶ ɪɨɜ ɲɢɪɢɧɨɣ ɞɨ 1,2 ɦ, 
ɜɟɪɬɢɤɚɥɶɧɭɸ ɫɬɟɧɭ ɜɵɫɨɬɨɣ 0,ηη ɦ, ɛɪɨɞ ɝɥɭɛɢɧɨɣ 1,7η ɦ, ɩɟɪɟɞɜɢɝɚɬɶɫɹ ɩɨ 
ɫɧɟɠɧɨɣ ɰɟɥɢɧɟ ɝɥɭɛɢɧɨɣ ɞɨ 1 ɦ, ɷɮɮɟɤɬɢɜɧɨ ɪɚɛɨɬɚɬɶ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɚɯ 
ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ ɨɬ -η0 ɞɨ +η0°ɋ.  

     Ⱥɜɬɨɦɨɛɢɥɢ «ɍɪɚɥ» ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɢ ɪɚɫɫɱɢɬɚɧɵ ɧɚ 
ɛɟɡɝɚɪɚɠɧɨɟ ɯɪɚɧɟɧɢɟ. 
ȼɵɫɨɤɚɹ ɩɪɨɯɨɞɢɦɨɫɬɶ, ɛɨɥɶɲɚɹ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɧɚɞɟɠɧɨɫɬɶ, ɩɪɨɫɬɨɬɚ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ ɫɞɟɥɚɥɢ ɚɜɬɨɦɨɛɢɥɢ «ɍɪɚɥ» ɧɟɡɚɦɟɧɢɦɨɣ ɬɟɯɧɢɤɨɣ 
ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɫɢɥɨɜɵɯ 

https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B6%D0%B4%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D1%80%D0%BE%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B4%D0%B5%D0%B9%D1%81%D1%82%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%85%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D0%B1%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%85%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D0%B1%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0
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ɫɬɪɭɤɬɭɪ. ɋɪɟɞɢ ɡɚɤɚɡɱɢɤɨɜ ɩɪɟɨɛɥɚɞɚɸɬ ɤɪɭɩɧɵɟ ɧɟɮɬɟɝɚɡɨɞɨɛɵɜɚɸɳɢɟ 
ɤɨɦɩɚɧɢɢ, ɫɬɪɨɢɬɟɥɶɧɵɟ ɨɪɝɚɧɢɡɚɰɢɢ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɨɛɨɪɨɧɵ ɊɎ, Ɇɢɧɢɫɬɟɪɫɬɜɨ 
ɜɧɭɬɪɟɧɧɢɯ ɞɟɥ ɊɎ, Ɇɢɧɢɫɬɟɪɫɬɜɨ ɩɨ ɱɪɟɡɜɵɱɚɣɧɵɦ ɫɢɬɭɚɰɢɹɦ ɊɎ. 

     ɂɦɟɹ ɜɵɫɨɤɭɸ ɩɪɨɯɨɞɢɦɨɫɬɶ, ɚɜɬɨɦɨɛɢɥɶ «ɍɪɚɥ» ɦɨɠɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ 
ɞɨɫɬɚɜɤɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɝɪɭɡɨɜ ɜ ɬɪɭɞɧɨɞɨɫɬɭɩɧɵɟ ɪɚɣɨɧɵ. 

     Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɦɨɠɟɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧ ɞɥɹ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɥɸɛɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɜɫɟɯ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɱɪɟɡɜɵɱɚɣɧɵɯ 
ɫɢɬɭɚɰɢɣ. 

 

ȼɕȼɈȾ ɉɈ ɊȺɁȾȿɅɍ ɋȿɆɖ 

 

     ɉɪɨɟɤɬɢɪɭɟɦɵɣ ɚɜɬɨɦɨɛɢɥɶ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɜ ɩɥɚɧɟ ɝɪɚɠɞɚɧɫɤɨɣ 
ɨɛɨɪɨɧɵ. ɗɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɬɟɦ, ɱɬɨ ɚɜɬɨɦɨɛɢɥɶ ɢɦɟɟɬ ɭɧɢɤɚɥɶɧɭɸ ɩɪɨɯɨɞɢɦɨɫɬɶ, 
ɛɨɥɶɲɭɸ ɦɚɧёɜɪɟɧɧɨɫɬɶ ɢ ɜɵɫɨɤɭɸ ɪɟɦɨɧɬɨɩɪɢɝɨɞɧɨɫɬɶ ɜ ɧɟɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ 
ɞɥɹ ɷɬɨɝɨ ɭɫɥɨɜɢɹɯ. ɉɨɷɬɨɦɭ ɞɥɹ ɭɫɬɪɚɧɟɧɢɢ ɜɨɟɧɧɵɯ ɢ ɫɬɢɯɢɣɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ 
ɞɚɧɧɵɣ ɚɜɬɨɦɨɛɢɥɶ ɧɟɡɚɦɟɧɢɦ.  
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ɁȺɄɅɘɑȿɇɂȿ 

 

ɐɟɥɶ ɞɢɩɥɨɦɧɨɝɨ ɩɪɨɟɤɬɚ ɫɨɫɬɨɹɥɚ ɜ ɦɟɯɚɧɢɡɚɰɢɢ ɩɪɢɜɨɞɚ ɭɩɪɚɜɥɟɧɢɹ ɩɪɢɰɟɩɚ-

ɪɨɫɩɭɫɤɚ ɞɥɹ ɚ/ɦ ɍɪɚɥ 43204 

     ɉɨ ɞɚɧɧɵɦ ɩɪɨɜɟɞɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɚɧɚɥɨɝɨɜ ɛɵɥ ɫɞɟɥɚɧ ɜɵɜɨɞ, ɱɬɨ ɞɚɧɧɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ, ɫɩɨɫɨɛɧɚ ɨɛɟɫɩɟɱɢɬɶ ɬɪɟɛɨɜɚɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ⱦɚɧɧɵɟ ɬɹɝɨɜɨ-

ɞɢɧɚɦɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɚɜɬɨɦɨɛɢɥɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɞɜɢɝɚɬɟɥɶ əɆɁ-53θ42, ɨɛɥɚɞɚɟɬ 
ɧɟɨɛɯɨɞɢɦɵɦɢ ɪɟɫɭɪɫɚɦɢ ɞɥɹ ɪɚɛɨɬɵ, ɚ ɬɪɚɧɫɦɢɫɫɢɹ ɚɜɬɨɦɨɛɢɥɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɧɟɨɛɯɨɞɢɦɭɸ ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ. 

     Ɇɟɬɨɞɨɦ ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɢɥɢ ɦɚɤɫɢɦɚɥɶɧɵɟ ɭɝɥɵ ɩɨɜɨɪɨɬɚ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ 
ɩɪɢɰɟɩɚ-ɪɨɫɩɭɫɤɚ, ɤɨɬɨɪɵɟ ɪɚɜɧɵ ɭɝɥɚɦ ɩɨɜɨɪɨɬɚ ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ 
ɚɜɬɨɦɨɛɢɥɹ. Ɉɧɢ ɫɨɫɬɚɜɥɹɸɬ 31° 30' ɞɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɢ 2θ° ɞɥɹ ɧɚɪɭɠɧɨɝɨ 
ɭɩɪɚɜɥɹɟɦɵɯ ɤɨɥɟɫ. 

     ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ  ɩɪɨɟɤɬɚ ɜ ɩɪɟɞɟɥɚɯ ɝɨɪɢɡɨɧɬɚ ɪɚɫɱɟɬɚ, ɦɨɠɧɨ ɫɞɟɥɚɬɶ 
ɜɵɜɨɞ ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɨɤɭɩɚɟɦɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɢ 
ɪɟɤɨɦɟɧɞɨɜɚɬɶ ɟɝɨ ɤ ɪɟɚɥɢɡɚɰɢɢ. 

     ȼ ɪɚɡɞɟɥɚɯ ȻɀȾ ɢ ɝɪɚɠɞɚɧɫɤɚɹ ɨɛɨɪɨɧɚ ɞɚɧɨ ɨɩɢɫɚɧɢɟ ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ 
ɚɜɬɨɦɨɛɢɥɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɪɚɡɪɚɛɚɬɵɜɚɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɜ ɫɨɫɬɚɜɟ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ȽɈ 

     ȼɧɟɞɪɟɧɢɟ ɪɚɡɪɚɛɨɬɤɢ, ɪɚɫɫɦɨɬɪɟɧɧɨɣ ɜ ɞɚɧɧɨɦ ɩɪɨɟɤɬɟ, ɩɨɡɜɨɥɢɬ ɭɥɭɱɲɢɬɶ 
ɭɩɪɚɜɥɹɟɦɨɫɬɶ ɢ ɦɚɧёɜɪɟɧɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɚɜɬɨɦɨɛɢɥɹ, ɚ ɬɚɤɠɟ 
ɡɚɞɟɣɫɬɜɨɜɚɬɶ ɦɟɧɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ɥɸɞɟɣ ɩɪɢ ɪɚɛɨɬɟ ɫ ɩɪɢɰɟɩɨɦ-ɪɨɫɩɭɫɤɨɦ, 
ɭɩɪɨɫɬɢɬɶ ɡɚɞɚɱɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɢ ɫɨɤɪɚɬɢɬɶ ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɫɨɜɟɪɲɟɧɢɹ 
ɦɚɧɟɜɪɨɜ ɚɜɬɨɩɨɟɡɞɚ. 
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