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Аɧɧɨɬɚɰиɹ. ɋɬɚɬɶɹ ɩɨɫɜɹɳɟɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɦɭ ɦɟɬɨɞɭ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞёɠɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ ɩɭɬёɦ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ 
ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ 
ɪɚɡɪɚɛɨɬɚɧɚ ɤɨɧɫɬɪɭɤɰɢɹ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɫ ɞɢɡɟɥɶɧɵɦ ɞɜɢɝɚɬɟɥɟɦ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ. ɉɪɟɞɥɚɝɚɟɦɨɟ ɭɫɬɪɨɣɫɬɜɨ ɩɨɡɜɨɥɹɟɬ ɫ ɛɨɥɶɲɟɣ ɬɨɱɧɨɫɬɶɸ ɢɡɦɟɪɹɬɶ 
ɜɟɥɢɱɢɧɭ ɧɚɪɚɛɨɬɤɢ, ɨɛɥɚɞɚɟɬ ɦɟɧɶɲɟɣ ɬɪɭɞɨёɦɤɨɫɬɶɸ ɫɧɹɬɢɹ ɢ ɭɫɬɚɧɨɜɤɢ ɟɝɨ ɧɚ 
ɦɚɲɢɧɭ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɧɚɥɨɝɚɦɢ. 
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ȼɜɟɞɟɧɢɟ 
Ⱦɥɹ ɨɰɟɧɤɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ 

ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɞɨɪɨɠɧɵɯ ɦɚɲɢɧ (ɋȾɆ) 
ɩɪɢɦɟɧɹɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ ɧɚɞёɠɧɨɫɬɢ: ɧɚɪɚɛɨɬɤɚ ɞɨ 
ɨɬɤɚɡɚ, ɜɟɪɨɹɬɧɨɫɬɶ ɛɟɡɨɬɤɚɡɧɨɣ ɪɚɛɨɬɵ, 
ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ, ɤɨɷɮɮɢɰɢɟɧɬ 
ɬɟɯɧɢɱɟɫɤɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ (ɄɌɂ), ɪɟɫɭɪɫ ɞɨ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ 
(ɊɄɊ) ɢ ɬ. ɞ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɨɫɨɛɨɟ 
ɜɧɢɦɚɧɢɟ ɛɭɞɟɬ ɭɞɟɥɟɧɨ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ 
ɤɚɤ ɄɌɂ ɢ ɊɄɊ. Ⱦɚɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɩɪɹɦɭɸ 
ɡɚɜɢɫɹɬ ɨɬ ɪɟɠɢɦɨɜ ɬɟɯɧɢɱɟɫɤɨɣ 
ɷɤɫɩɥɭɚɬɚɰɢɢ: ɩɟɪɢɨɞɢɱɧɨɫɬɢ ɢ ɬɪɭɞɨёɦɤɨɫɬɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ. Ⱦɥɹ 
ɫɨɤɪɚɳɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɬɟɯɧɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɫɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɨɞɵ 
ɩɨɜɵɲɟɧɢɹ ɧɚɞёɠɧɨɫɬɢ ɋȾɆ: 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ Д1,2]. 

Ⱥɜɬɨɪɚɦɢ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 
ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɣ ɦɟɬɨɞ ɩɨɜɵɲɟɧɢɹ 
ɧɚɞёɠɧɨɫɬɢ, ɜ ɤɨɬɨɪɨɦ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ 
ɭɞɟɥɟɧɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɨɪɝɚɧɢɡɚɰɢɢ 
ɬɟɯɧɢɱɟɫɤɢɯ ɨɛɫɥɭɠɢɜɚɧɢɣ ɢ ɪɟɦɨɧɬɨɜ 
ɦɚɲɢɧ. 

Ɂɚɜɨɞɵ-ɢɡɝɨɬɨɜɢɬɟɥɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ 
ɫɪɟɞɧɢɣ ɪɟɫɭɪɫ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ (ɄɊ) 
ɭɡɥɚ ɢɥɢ ɚɝɪɟɝɚɬɚ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɛɥɸɞɟɧɢɹ 
ɪɟɠɢɦɨɜ ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɞɧɚɤɨ ɜ 
ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋȾɆ ɜɜɢɞɭ ɜɥɢɹɧɢɹ 
ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ ɭɡɥɵ ɢ ɚɝɪɟɝɚɬɵ ɢɦɟɸɬ 
ɡɧɚɱɢɬɟɥɶɧɵɣ ɪɚɡɛɪɨɫ ɩɨ ɪɟɫɭɪɫɭ, ɧɚɩɪɢɦɟɪ, 
ɡɚɦɟɧɚ ɝɢɞɪɨɧɚɫɨɫɨɜ ɜɚɪɶɢɪɭɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɨɬ 3000 ɞɨ 7000 ɦɨɬɨɱɚɫɨɜ ɧɚ ɨɞɧɨɤɨɜɲɨɜɵɯ 
ɷɤɫɤɚɜɚɬɨɪɚɯ Д3]. ȼɫɥɟɞɫɬɜɢɟ ɱɟɝɨ ɩɪɢɯɨɞɢɬɫɹ 
ɫɧɢɠɚɬɶ ɧɚɪɚɛɨɬɤɭ ɞɨ ɩɟɪɜɨɝɨ 
ɞɢɚɝɧɨɫɬɢɪɨɜɚɧɢɹ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɜɵɜɨɞɚɦ ɬɟɯɧɢɤɢ ɢɡ 
ɷɤɫɩɥɭɚɬɚɰɢɢ, ɩɪɨɫɬɨɹɦ, ɱɬɨ ɫɧɢɠɚɟɬ ɄɌɂ. 
ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɫɨɤɪɚɳɟɧɢɹ 
ɜɟɥɢɱɢɧɵ ɪɚɡɛɪɨɫɚ ɊɄɊ ɚɝɪɟɝɚɬɨɜ ɢ ɭɡɥɨɜ 
ɧɟɨɛɯɨɞɢɦɨ ɩɨɜɵɲɚɬɶ ɬɨɱɧɨɫɬɶ ɫɢɫɬɟɦɵ 
ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ. 

Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɩɪɢɦɟɧɹɸɬ 
ɫɥɟɞɭɸɳɢɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɪɚɛɨɬɤɢ: ɦɨɬɨɱɚɫ, 
ɦɚɲɢɧɨɱɚɫ, ɨɛɴёɦ ɜɵɩɨɥɧɟɧɧɵɯ ɪɚɛɨɬ, 
ɤɨɥɢɱɟɫɬɜɨ ɢɡɪɚɫɯɨɞɨɜɚɧɧɨɝɨ ɬɨɩɥɢɜɚ, 
ɤɨɬɨɪɵɟ, ɨɞɧɚɤɨ, ɧɟ ɥɢɲɟɧɵ ɧɟɞɨɫɬɚɬɤɨɜ Д4]. 
Ⱥɥɶɬɟɪɧɚɬɢɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɹɜɥɹɟɬɫɹ 
ɜɟɥɢɱɢɧɚ ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ (Ɂɗ) (ɪɚɛɨɬɵ), 

ɩɪɟɞɥɨɠɟɧɧɚɹ ɬɚɤɢɦɢ ɚɜɬɨɪɚɦɢ ɤɚɤ ɂ.Ɏ. 
Ⱦɶɹɤɨɜɵɦ ɢ ȼ.ɇ. Ȼɚɫɤɨɜɵɦ. ȼ ɯɨɞɟ ɚɧɚɥɢɡɚ 
ɯɚɪɚɤɬɟɪɚ ɧɚɝɪɭɡɨɤ ɧɚ ɋȾɆ, ɛɵɥɨ ɜɵɹɜɥɟɧɨ, 
ɱɬɨ ɷɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 
ɧɚɢɛɨɥɟɟ ɬɨɱɧɵɯ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ Ɂɗ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɩɚɪɚɦɟɬɪɚɦ: ɚ) 
ɩɨ ɤɪɭɬɹɳɟɦɭ ɦɨɦɟɧɬɭ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; ɛ) 
ɩɨ ɯɨɞɭ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; ɜ) ɩɨ ɞɚɜɥɟɧɢɸ 
ɪɚɡɪɹɠɟɧɢɹ ɜɨ ɜɩɭɫɤɧɨɦ ɤɨɥɥɟɤɬɨɪɟ; ɝ) ɩɨ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɦɭ ɨɬɤɥɨɧɟɧɢɸ ɚɦɩɥɢɬɭɞɵ 
ɜɢɛɪɨɫɢɝɧɚɥɚ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ Ɂɗ ɛɵɥɢ 
ɩɪɟɞɥɨɠɟɧɵ ɪɚɡɥɢɱɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɦɚɲɢɧ (ɪɚɛɨɬɨɦɟɪɵ) 
Д5,6]. 

Ɉɞɧɚɤɨ ɭɫɬɪɨɣɫɬɜɨ ɂ.Ɏ. Ⱦɶɹɤɨɜɚ ɨɛɥɚɞɚɟɬ 
ɫɥɟɞɭɸɳɢɦɢ ɧɟɞɨɫɬɚɬɤɚɦɢ: ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 
ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ ɧɚɪɭɲɚɟɬɫɹ ɜ ɯɨɞɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɤɢ, ɬɚɤ ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ 
ɪɚɛɨɬɵ ɦɚɲɢɧɵ ɜɨɡɧɢɤɚɸɬ ɪɚɡɥɢɱɧɵɟ 
ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜɩɭɫɤɧɨɝɨ ɤɨɥɥɟɤɬɨɪɚ  
(ɢɡɦɟɧɟɧɢɟ ɝɟɨɦɟɬɪɢɢ ɩɪɨɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ, 
ɧɟɝɟɪɦɟɬɢɱɧɨɫɬɶ), ɡɚɫɨɪɟɧɧɨɫɬɶ ɜɨɡɞɭɲɧɨɝɨ 
ɮɢɥɶɬɪɚ, ɜɥɢɹɧɢɟ ɢɡɦɟɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɞɚɜɥɟɧɢɹ, – ɜɫё ɷɬɨ ɦɨɠɟɬ ɜɧɟɫɬɢ 
ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨɝɪɟɲɧɨɫɬɢ ɜ ɩɨɤɚɡɚɧɢɹ 
ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɩɪɢɛɨɪɚ ɢ ɧɟ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ 
ɞɟɣɫɬɜɢɬɟɥɶɧɨɦɭ ɞɚɜɥɟɧɢɸ ɜɧɭɬɪɢ ɜɩɭɫɤɧɨɝɨ 
ɤɨɥɥɟɤɬɨɪɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɪɢɫɭɬɫɬɜɭɟɬ 
ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɭɩɪɨɳɟɧɢɢ ɦɨɧɬɚɠɚ 
ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. 

ɇɟɞɨɫɬɚɬɤɨɦ ɭɫɬɪɨɣɫɬɜɚ ȼ.ɇ. Ȼɚɫɤɨɜɚ 
ɦɨɠɧɨ ɫɱɢɬɚɬɶ ɬɨ, ɱɬɨ ɢɡɦɟɪɟɧɢɟ ɫɬɟɩɟɧɢ 
ɡɚɝɪɭɡɤɢ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 
(Ⱦȼɋ) ɩɨ ɯɨɞɭ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ ɜ ɬɟɱɟɧɢɟ 
ɞɥɢɬɟɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɨɞɢɬ ɤ ɜɵɫɨɤɨɣ 
ɩɨɝɪɟɲɧɨɫɬɢ ɩɨɤɚɡɚɧɢɣ ɜɟɥɢɱɢɧɵ 
ɡɚɬɪɚɱɟɧɧɨɣ ɷɧɟɪɝɢɢ.  ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ 
ɜ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜɨɡɧɢɤɚɟɬ 
ɪɚɫɯɨɠɞɟɧɢɟ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɨɦ 
ɩɨɞɚɜɚɟɦɨɝɨ ɬɨɩɥɢɜɚ ɢ ɜɟɥɢɱɢɧɨɣ ɯɨɞɚ 
ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ, ɜɵɡɜɚɧɧɨɟ ɢɡɧɨɫɨɦ 
ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ (ɪɢɫ.1) Д7]. ɂɫɯɨɞɹ ɢɡ 
ɩɪɨɜɟɞёɧɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɫɧɢɠɟɧɢɟ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ 
ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 20-25%. Ʉɪɨɦɟ ɬɨɝɨ, 
ɜɵɫɨɤɚ ɬɪɭɞɨёɦɤɨɫɬɶ ɦɨɧɬɚɠɚ ɞɚɬɱɢɤɚ ɧɚ 
ɬɨɩɥɢɜɧɭɸ ɪɟɣɤɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ Ⱦȼɋ. 
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Ɋɢɫ. 1. ȼɟɥɢɱɢɧɚ ɢɡɦɟɧɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɩɥɭɧɠɟɪɧɨɣ ɩɚɪɵ ɬɨɩɥɢɜɧɨɝɨ 

ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ ɞɢɡɟɥɶɧɨɝɨ Ⱦȼɋ ɨɬ ɧɚɪɚɛɨɬɤɢ 
 

ɉɪɟɞɥɨɠɟɧɧɨɟ ɚɜɬɨɪɚɦɢ ɭɫɬɪɨɣɫɬɜɨ ɞɥɹ 
ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɜɤɥɸɱɚɟɬ 
ɜ ɫɟɛɹ ɞɜɚ ɞɚɬɱɢɤɚ, ɩɟɪɜɵɣ ɢɡ ɧɢɯ – ɞɚɬɱɢɤ 
ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ 
(ɝɟɧɟɪɚɬɨɪ ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ) (1), 
ɜɬɨɪɨɣ – ɜɢɛɪɚɰɢɨɧɧɵɣ ɞɚɬɱɢɤ (2), 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɣ ɧɚ ɬɪɭɛɤɭ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
(7), ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɤ 

ɲɬɭɰɟɪɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ (6), ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɤ ɮɨɪɫɭɧɤɟ 
(8) ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ (5). ɋɢɝɧɚɥɵ ɫ ɞɚɬɱɢɤɨɜ ɡɚɬɟɦ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ 
ɨɛɟɫɩɟɱɟɧɢɹ ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɪɟɝɢɫɬɪɚɰɢɢ 
ɢ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ (3) ɢ ɩɟɪɟɞɚɸɬɫɹ ɧɚ 
ɰɢɮɪɨɜɨɟ ɬɚɛɥɨ (4) (ɪɢɫ. 2) Д8]. 

 
Ɋɢɫ. 2. ɋɯɟɦɚ ɭɫɬɪɨɣɫɬɜɚ ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɧɚɪɚɛɨɬɤɢ  ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ:  

1 – ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ; 2 – ɜɢɛɪɚɰɢɨɧɧɵɣ ɞɚɬɱɢɤ; 3 – ɷɥɟɤɬɪɨɧɧɵɣ  
ɛɥɨɤ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ; 4 – ɰɢɮɪɨɜɨɟ ɬɚɛɥɨ; 5 – ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ  

ɫɝɨɪɚɧɢɹ; 6 – ɬɨɩɥɢɜɧɵɣ ɧɚɫɨɫ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ;  
7 – ɬɪɭɛɤɚ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ; 8 - ɮɨɪɫɭɧɤɚ 
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ɍɫɬɪɨɣɫɬɜɨ ɪɚɛɨɬɚɟɬ ɫɥɟɞɭɸɳɢɦ 
ɨɛɪɚɡɨɦ. ɇɚ ɞɜɢɝɚɬɟɥɟ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ 
(5) ɭɫɬɚɧɨɜɥɟɧ ɞɚɬɱɢɤ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ 
ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ (ɲɬɚɬɧɵɣ ɝɟɧɟɪɚɬɨɪ 
ɩɟɪɟɦɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ) (1), ɤɨɬɨɪɵɣ 
ɨɬɨɛɪɚɠɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɨɛɨɪɨɬɨɜ ɜ ɟɞɢɧɢɰɭ 
ɜɪɟɦɟɧɢ. Ɍɚɤɠɟ ɧɚ ɬɪɭɛɤɭ ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ 
(7), ɤɨɬɨɪɚɹ ɤɪɟɩɢɬɫɹ ɫ ɨɞɧɨɣ ɫɬɨɪɨɧɵ ɤ 
ɲɬɭɰɟɪɭ ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ ɜɵɫɨɤɨɝɨ 
ɞɚɜɥɟɧɢɹ (6), ɚ ɫ ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ ɤ ɮɨɪɫɭɧɤɟ 
(8) ɫɢɫɬɟɦɵ ɩɢɬɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ 
ɫɝɨɪɚɧɢɹ (5), ɦɨɧɬɢɪɭɟɬɫɹ ɜɢɛɪɚɰɢɨɧɧɵɣ 
ɞɚɬɱɢɤ (2), ɨɬɨɛɪɚɠɚɸɳɢɣ ɚɦɩɥɢɬɭɞɭ 
ɜɢɛɪɨɫɢɝɧɚɥɚ, ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɭɸ 
ɜɟɥɢɱɢɧɟ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ. 
ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɤɚɡɚɧɢɣ ɫ ɞɚɬɱɢɤɨɜ 
ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ (1 ɢ 2) ɞɥɹ 
ɪɚɫɱёɬɚ ɦɨɳɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɢ ɧɚɪɚɛɨɬɤɢ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɧɟɩɪɟɪɵɜɧɨ, ɩɨɤɚ ɪɚɛɨɬɚɟɬ 
ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ (5) ɜɩɥɨɬɶ ɞɨ 
ɟɝɨ ɜɵɤɥɸɱɟɧɢɹ. ɋɢɝɧɚɥɵ ɫ ɞɚɬɱɢɤɨɜ 
ɩɨɫɬɭɩɚɸɬ ɜ ɷɥɟɤɬɪɨɧɧɵɣ ɛɥɨɤ ɪɟɝɢɫɬɪɚɰɢɢ ɢ 
ɪɚɫɱёɬɚ ɩɚɪɚɦɟɬɪɨɜ (3), ɝɞɟ ɩɪɨɯɨɞɢɬ ɢɯ 
ɞɚɥɶɧɟɣɲɚɹ ɨɛɪɚɛɨɬɤɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɟɥɢɱɢɧɵ ɡɚɬɪɚɱɢɜɚɟɦɨɣ ɷɧɟɪɝɢɢ. Ⱥɦɩɥɢɬɭɞɚ 
ɜɢɛɪɨɫɢɝɧɚɥɚ ɫ ɜɢɛɪɚɰɢɨɧɧɨɝɨ ɞɚɬɱɢɤɚ ɫ 
ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ ɚɥɝɨɪɢɬɦɚ 
ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɞɟɣɫɬɜɢɬɟɥɶɧɭɸ ɜɟɥɢɱɢɧɭ 
ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ, ɡɚɜɢɫɹɳɟɣ ɨɬ ɯɨɞɚ 
ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ Д9] 

   ɪɪц hfhG  ,                    (1) 

ɝɞɟ  pц hG  – ɮɭɧɤɰɢɹ ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɢ ɨɬ 

ɯɨɞɚ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ, ɦɦ3/ɰɢɤɥ; цG  – 

ɰɢɤɥɨɜɚɹ ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ, ɦɦ3/ɰɢɤɥ;  phf  – 

ɮɭɧɤɰɢɹ ɯɨɞɚ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ, ɦɦ; ph  – 
ɜɟɥɢɱɢɧɚ ɯɨɞɚ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ, ɦɦ. 

Ⱦɨɥɹ ɜɟɥɢɱɢɧɵ ɯɨɞɚ ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ph  
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɤɨɷɮɮɢɰɢɟɧɬɭ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ 
Д10,11]. Ɂɧɚɹ ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɨ ɦɨɳɧɨɫɬɢ 
ɢ ɫɪɟɞɧɸɸ ɱɚɫɬɨɬɭ ɜɪɚɳɟɧɢɹ ɤɨɥɟɧɱɚɬɨɝɨ 
ɜɚɥɚ, ɦɨɠɧɨ ɛɭɞɟɬ ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ 
ɡɚɬɪɚɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɨ ɢɡɜɟɫɬɧɨɣ 
ɮɨɪɦɭɥɟ Д12] 
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ɝɞɟ ɢмk  – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɩɨ 
ɦɨɳɧɨɫɬɢ; maxN  – ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; en  – ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ 
ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ ɜ ɢɫɤɨɦɨɣ ɬɨɱɤɟ ɫɤɨɪɨɫɬɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɜɢɝɚɬɟɥɹ, ɨɛ/ɦɢɧ; Nn  – 
ɱɢɫɥɨ ɨɛɨɪɨɬɨɜ ɤɨɥɟɧɱɚɬɨɝɨ ɜɚɥɚ, ɩɪɢ ɤɨɬɨɪɨɦ 
ɞɨɫɬɢɝɚɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ, ɨɛ/ɦɢɧ. 

Ɋɚɫɱёɬ ɦɨɳɧɨɫɬɧɵɯ ɩɚɪɚɦɟɬɪɨɜ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟɩɪɟɪɵɜɧɨ, ɩɨɤɚ ɪɚɛɨɬɚɟɬ 
ɞɜɢɝɚɬɟɥɶ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ ɜɩɥɨɬɶ ɞɨ 
ɟɝɨ ɜɵɤɥɸɱɟɧɢɹ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ Ɂɗ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɡɚɬɪɚɱɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɡɚ ɢɡɦɟɪɹɟɦɵɣ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ. Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɭɦɧɨɠɟɧɢɟ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɡɚɬɪɚɱɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɟɪɟɧɢɹ  
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ɝɞɟ II ...1  – ɧɨɦɟɪ ɩɟɪɢɨɞɚ 
ɧɚɛɥɸɞɟɧɢɣ; ɫɪN  – ɫɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ 

ɞɜɢɝɚɬɟɥɹ, ɤȼɬ; ɢɡмt  – ɩɟɪɢɨɞ ɪɚɛɨɬɵ 
ɞɜɢɝɚɬɟɥɹ ɜɧɭɬɪɟɧɧɟɝɨ ɫɝɨɪɚɧɢɹ, ɫ. 

Ɍɟɤɭɳɚɹ ɜɟɥɢɱɢɧɚ Ɂɗ ɫɭɦɦɢɪɭɟɬɫɹ ɫ 
ɩɪɟɞɵɞɭɳɢɦɢ ɡɧɚɱɟɧɢɹɦɢ, ɪɟɚɥɢɡɨɜɚɧɧɵɦɢ 
ɡɚ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ ɨɬ ɦɨɦɟɧɬɚ ɧɚɱɚɥɚ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɟɯɧɢɤɢ ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ 
ɩɟɪɢɨɞɚ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɢɡɜɨɞɢɬɫɹ ɭɱёɬ 
ɧɚɪɚɛɨɬɤɢ ɰɢɤɥɢɱɟɫɤɢ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɦɚɲɢɧɵ. ȼɫɟ ɷɬɢ 
ɜɵɱɢɫɥɢɬɟɥɶɧɵɟ ɨɩɟɪɚɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɩɪɨɝɪɚɦɦɵ 
ɷɥɟɤɬɪɨɧɧɨɝɨ ɛɥɨɤɚ ɪɟɝɢɫɬɪɚɰɢɢ ɢ ɪɚɫɱёɬɚ 
ɩɚɪɚɦɟɬɪɨɜ (3), ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɨɣ 
ɜɵɱɢɫɥɹɟɬɫɹ ɜɟɥɢɱɢɧɚ ɧɚɪɚɛɨɬɤɢ ɢ 
ɜɵɜɨɞɢɬɫɹ ɧɚ ɰɢɮɪɨɜɨɟ ɬɚɛɥɨ (4). 

Ⱦɚɥɟɟ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɢ ɩɨɫɬɪɨɟɧɵ 
ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ ɢɡɦɟɧɟɧɢɹ 
ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɩɚɪɚɦɟɬɪɚ (Ⱦɉ) 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɜ ɦɨɬɨɪɧɨɦ ɦɚɫɥɟ ɨɬ 
ɧɚɪɚɛɨɬɤɢ, ɩɪɟɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ 
ɨɩɪɟɞɟɥɹɟɬ ɪɟɫɭɪɫ ɞɨ ɤɚɩɢɬɚɥɶɧɨɝɨ ɪɟɦɨɧɬɚ 
Ⱦȼɋ. Ɋɚɫɱёɬɵ ɧɚɪɚɛɨɬɤɢ ɞɨ ɄɊ ɩɪɨɜɨɞɢɥɢɫɶ 
ɞɥɹ Ⱦȼɋ Ⱦ-180 ɛɭɥɶɞɨɡɟɪɚ Ȼ-11 ɩɨ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɪɚɦɢ ɦɟɬɨɞɢɤɟ Д13]. 
ɍɱɢɬɵɜɚɹ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞёɧɧɵɟ Ⱦ.Ⱦ. 
Ȼɚɝɢɪɨɜɵɦ, Ⱥ.ȼ. Ɂɥɚɬɨɩɨɥɶɫɤɢɦ ɩɨ 
ɢɡɦɟɧɟɧɢɸ ɪɚɞɢɚɥɶɧɨɝɨ ɡɚɡɨɪɚ ɡɟɪɤɚɥɚ 
ɰɢɥɢɧɞɪɨɜ, ɩɪɟɞɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɜ ɦɚɫɥɟ, ɛɵɥɢ 
ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɱɟɫɤɢɟ ɡɚɜɢɫɢɦɨɫɬɢ (ɪɢɫ. 3) 
Д14,15]. ɇɚ ɪɢɫɭɧɤɟ 3 ɦɨɠɧɨ ɧɚɛɥɸɞɚɬɶ, ɱɬɨ 
ɩɪɟɞɟɥɶɧɨɟ ɫɨɫɬɨɹɧɢɟ Ⱦɉ ɞɥɹ ɧɨɜɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɧɚɫɬɭɩɢɬ ɧɚ 2667 ɦɨɬɨ-ɱɚɫɨɜ 
ɩɨɡɠɟ, ɱɟɦ ɞɥɹ ɟɝɨ ɚɧɚɥɨɝɚ, ɪɚɡɪɚɛɨɬɚɧɧɨɝɨ 
ȼ.ɇ. Ȼɚɫɤɨɜɵɦ. 
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Ɋɢɫ. 3. Ɂɚɜɢɫɢɦɨɫɬɶ ɢɡɦɟɧɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɠɟɥɟɡɚ ɜ ɦɚɫɥɟ Ⱦȼɋ ɛɭɥɶɞɨɡɟɪɚ  
ɨɬ ɧɚɪɚɛɨɬɤɢ ɞɨ ɄɊ ɞɥɹ Ʉɢɦ=0,68 ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɫɢɫɬɟɦɚɯ ɢɡɦɟɪɟɧɢɹ Ɂɗ 

 
ȼɵɜɨɞ 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɧɟɧɢɟ 

ɩɪɟɞɥɚɝɚɟɦɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɩɨɜɵɫɢɬ ɬɨɱɧɨɫɬɶ 
ɭɱёɬɚ ɧɚɪɚɛɨɬɤɢ ɜ ɫɪɟɞɧɟɦ ɧɚ 20-25 %. ɗɬɨ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɩɪɟɞɟɥɟɧɢɟ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɨ 
ɦɨɳɧɨɫɬɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɟ ɩɨ ɯɨɞɭ 
ɬɨɩɥɢɜɧɨɣ ɪɟɣɤɢ ɤɚɤ ɭ ɩɪɨɬɨɬɢɩɚ, ɚ ɩɨ 
ɰɢɤɥɨɜɨɣ ɩɨɞɚɱɟ  ɬɨɩɥɢɜɧɨɝɨ ɧɚɫɨɫɚ 
ɜɵɫɨɤɨɝɨ ɞɚɜɥɟɧɢɹ. ȼɫё ɷɬɨ ɩɨɡɜɨɥɹɟɬ 
ɭɱɢɬɵɜɚɬɶ Ɂɗ ɫ ɭɱёɬɨɦ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ 
ɷɥɟɦɟɧɬɨɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɵ, ɫɜɹɡɚɧɧɵɯ ɫ 
ɢɡɧɨɫɨɦ ɩɥɭɧɠɟɪɧɵɯ ɩɚɪ, ɨɛɪɚɬɧɵɯ ɤɥɚɩɚɧɨɜ, 
ɤɭɥɚɱɤɨɜɨɝɨ ɜɚɥɚ ɢ ɩɪ. ɢ ɩɨɜɵɫɢɬɶ ɬɨɱɧɨɫɬɶ 
ɭɱёɬɚ ɧɚɪɚɛɨɬɤɢ ɭɡɥɨɜ ɢ ɚɝɪɟɝɚɬɨɜ ɋȾɆ. 
ɉɪɟɞɥɨɠɟɧɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ 
ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɚɜɬɨɪɚɦɢ ɦɟɬɨɞɢɤɨɣ ɪɚɫɱёɬɚ 
ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɪɚɛɨɬɤɢ ɞɨ ɄɊ Ⱦȼɋ ɩɨɜɵɫɢɬ 
ɤɚɤ ɞɨɥɝɨɜɟɱɧɨɫɬɶ, ɬɚɤ ɢ ɧɚɞёɠɧɨɫɬɶ ɋȾɆ. 
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R.F. SКХТФСШv, T.M. CСЮНШvК, R.R. VКХТОv 
 
AЛЬtЫКМt. TСО КrЭТМХО Тs НОvШЭОН ЭШ ЭСО ШpОrКЭТШЧКХ 

ЦОЭСШН ШП ТЧМrОКsТЧР ЭСО rОХТКЛТХТЭв ШП ЛЮТХНТЧР КЧН 
rШКН ЦКМСТЧОs Лв ТЦprШvТЧР ЭСО ОбТsЭТЧР 
ЦОКsЮrОЦОЧЭ sвsЭОЦ ШП ШpОrКЭТЧР ЭТЦО. TШ sШХvО ЭСТs 
prШЛХОЦ НОvОХШpОН ЭСО НОsТРЧ ШП ЭСО НОvТМО ПШr 
ЦОКsЮrТЧР ЭСО ШpОrКЭТЧР ЭТЦО ШП ЭrКЧspШrЭ КЧН 
ЭrКЧspШrЭ-ЭОМСЧШХШРТМКХ ЦКМСТЧОs аТЭС К НТОsОХ ТЧЭОrЧКХ 
МШЦЛЮsЭТШЧ ОЧРТЧО. TСО prШpШsОН НОvТМО КХХШаs вШЮ 
ЭШ ЦШrО КММЮrКЭОХв ЦОКsЮrО ЭСО vКХЮО ШП ШpОrКЭТЧР 
ЭТЦО СКs К ХШаОr ХКЛШrТШЮsЧОss ШП rОЦШvТЧР КЧН 
ТЧsЭКХХТЧР ТЭ ШЧ ЭСО ЦКМСТЧО ТЧ МШЦpКrТsШЧ аТЭС 
КЧКХШРЮОs. 

 
KОваШЫНЬ: rОХТКЛТХТЭв, ЦОКsЮrОЦОЧЭ sвsЭОЦ 

ШpОЧТЧР ЭТЦО, spОЧЭ ОЧОrРв rОsШЮrМО. 
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MОtoНТМСОsФТО uФaгanТУa Ф ФursoЯoУ rabotО po 
НТsМТplТnО ДMОЭСШНТМКХ ТЧsЭrЮМЭТШЧs ЭШ К ЭОrЦ pКpОr ШЧ 
НТsМТpХТЧО]. TУЮЦОЧ': TУЮЦОЧsФТУ РШsЮНКrsЭvОЧЧвУ 
ЧОПЭОРКгШvвУ ЮЧТvОrsТЭОЭ, 2005. 36 p. 

13. InnoЯaМТТ Т ТsslОНoЯanТУa Я transportnom 
ФomplОФsО ДIЧЧШvКЭТШЧs КЧН rОsОКrМСs ТЧ ЭСО ЭrКЧspШrЭ 
МШЦpХОб]. MatОrТalв III MОгСНunaroНnoУ nauМСno-
praФtТМСОsФoУ ФonПОrОnМТТ, KЮrРКЧ, 2015. 384 p. 

14. BКРТrШv D.D., ГХКЭШpШХ'sФТУ A.V. DЯТРatОlТ 
ЯnutrОnnОРo sРoranТУa stroТtОl'nвС Т НoroгСnвС masСТn 
ДIЧЭОrЧКХ МШЦЛЮsЭТШЧ ОЧРТЧОs ШП ЛЮТХНТЧР КЧН rШКН 
ЦКМСТЧОs]. MШsМШа, MКsСТЧШsЭrШОЧТО, 1974. 220 p. 

15. VШХФШv D.P., NТФШХКОv S.N. NaНУoгСnost' 
stroТtОl'nвС masСТn Т oboruНoЯanТУa ДRОХТКЛТХТЭв ШП ЛЮТХНТЧР 
ЦКМСТЧОs КЧН ОqЮТpЦОЧЭ: TrКТЧТЧР ЦКЧЮКХ ПШr ЮЧТvОrsТЭв 
sЭЮНОЧЭs]. MШsМШа, VвssСКУК sСФШХК, 1979. 400 p. 

 

ɋɚɥɢɯɨɜ Ɋɢɧɚɬ Ɏɨɤɢɥɟɜɢɱ (Ɋɨɫɫɢɹ, Ɉɦɫɤ) – 
ɤɚɧɞɢɞɚɬ ɬɟɯɧɢɱɟɫɤɢɯ ɧɚɭɤ, ɞɨɰɟɧɬ ɤɚɮɟɞɪɵ 
«Эɤɫɩɥɭɚɬɚɰɢɹ ɢ ɫɟɪɜɢɫ ɬɪɚɧɫɩɨɪɬɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ ɤɨɦɩɥɟɤɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾИ» (644080, 
ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ 5, О-maТl: salТФСorТnat@вanНОб.ru). 
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Чɭɞɨɜɚ Ɍɚɦɚɪɚ Ɇɢɯɚɣɥɨɜɧɚ (Ɋɨɫɫɢɹ, Ɉɦɫɤ) – 
ɚɫɩɢɪɚɧɬɤɚ ɤɚɮɟɞɪɵ «Эɤɫɩɥɭɚɬɚɰɢɹ ɢ ɫɟɪɜɢɫ 
ɬɪɚɧɫɩɨɪɬɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɦɚɲɢɧ ɢ 
ɤɨɦɩɥɟɤɫɨɜ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɎȽȻɈɍ ȼɉɈ 
«ɋɢɛȺȾИ» (644080, ɝ. Ɉɦɫɤ, ɩɪ. Ɇɢɪɚ 5, О-maТl: 
annaЯallОrТ@maТl.ru). 

 
ȼɚɥɢɟɜ Ɋɭɫɬɚɦ Ɋɚɲɢɬɨɜɢɱ (Ɋɨɫɫɢɹ, Ɉɦɫɤ) – 

ɞɢɪɟɤɬɨɪ ɈɈɈ «ɋɍ-2012» (644079, ɝ. Ɉɦɫɤ, ɭɥ. 2-ɹ 
Ȼɪɹɧɫɤɚɹ, 26, О-maТl: suЯ1667@ramblОr.ru). 

 
 
SalТФСoЯ RТnat FoФТlОЯТМС (RussТan FОНОratТon, 

OmsФ) – МanНТНatО oП tОМСnТМal sМТОnМО, НoМОnt oП 
НОpartmОnt «OpОratТon anН sОrЯТМО oП transport anН 
tОМСnoloРТМal maМСТnОs anН sвstОms Тn МonstruМtТon» 

oП TСО SТbОrТan AutomobТlО anН HТРСаaв AМaНОmв 
(SТbADI) (644088, OmsФ, ProspОМt MТra 5, О-maТl: 
salТФСorТnat@вanНОб.ru). 

 
CСuНoЯa Tamara MТФСaТloЯna (RussТan 

FОНОratТon, OmsФ) – post РraНuatО oП НОpartmОnt 
«OpОratТon anН sОrЯТМО oП transport anН tОМСnoloРТМal 
maМСТnОs anН sвstОms Тn МonstruМtТon» oП TСО 
SТbОrТan AutomobТlО anН HТРСаaв AМaНОmв (SТbADI) 
(644088, OmsФ, ProspОМt MТra 5, О-maТl: 
annaЯallОrТ@maТl.ru). 

 
ValТОЯ Rustam RasСТtoЯТМС (RussТan FОНОratТon, 

OmsФ) – НТrОМtor oП tСО lТmТtОН lТabТlТtв Мompanв «SU-
2012» (644079, OmsФ, strООt sОМonН BrвansФaвa 26, 
О-maТl: suЯ1667@ramblОr.ru). 
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ɋɈȼȿɊɒȿɇɋɌȼɈȼȺɇɂȿ ɄɈɇɋɌɊɍɄɐɂɂ ɋɌɊɈɂɌȿɅɖɇɈɃ ɆȺɒɂɇɕ, 
ɋɇɂɀȺɘɓȿɃ ɋȿȽɊȿȽȺɐɂɘ ȺɋɎȺɅɖɌɈȻȿɌɈɇɇɈɃ ɋɆȿɋɂ 

 
ɋ.ȼ. ɋɚɜɟɥɶɟɜ1, ɂ.Ʉ. ɉɨɬɟɪɹɟɜ1, Ⱥ.Ȼ. Ʌɟɬɨɩɨɥɶɫɤɢɣ1, ȼ.ȼ. Ɇɢɯɟɟɜ2 

1ɎȽȻɈɍ ȼɉɈ «ɋɢɛȺȾɂ», Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ; 
2 Ɉɦɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɬɟɯɧɢɱɟɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ (ɈɦȽɌɍ), Ɋɨɫɫɢɹ, ɝ. Ɉɦɫɤ. 

 

Аɧɧɨɬɚɰиɹ. ȼ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɢɫɫɥɟɞɨɜɚɧɨ ɜɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 
ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɫɟɝɪɟɝɚɰɢɸ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. ɉɪɨɜɟɞɟɧɵ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ-ɫɬɚɬɢɫɬɢɱɟɫɤɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɜ Ɋɟɫɩɭɛɥɢɤɟ Ⱥɥɬɚɣ. ɇɚ ɨɫɧɨɜɚɧɢɢ ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɨɩɪɟɞɟɥɟɧɵ ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɨɛɴɟɦɵ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ ɧɚ ɪɚɫɫɬɨɹɧɢɟ 34 ɤɦ. Ɋɚɡɪɚɛɨɬɚɧɨ ɬɟɯɧɢɱɟɫɤɨɟ ɪɟɲɟɧɢɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɦɚɲɢɧɵ ɫ ɰɟɥɶɸ ɫɧɢɠɟɧɢɹ ɫɟɝɪɟɝɚɰɢɢ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ. 

 

Кɥɸɱеɜые ɫɥɨɜɚ: ɫɟɝɪɟɝɚɰɢɹ, ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹ ɫɦɟɫɶ, ɬɟɦɩɟɪɚɬɭɪɚ, 
ɚɫɮɚɥɶɬɨɭɤɥɚɞɱɢɤ, ɫɚɦɨɫɜɚɥ.  
 

ȼɜɟɞɟɧɢɟ 
Ⱦɨɥɝɨɫɪɨɱɧɵɟ ɩɪɨɝɪɚɦɦɵ ɨɫɜɨɟɧɢɹ 

ȼɨɫɬɨɱɧɨɣ ɋɢɛɢɪɢ ɢ Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ 
ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɫɬɪɨɢɬɟɥɶɫɬɜɨ 
ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ ɩɨɤɪɵɬɢɣ ɜ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɹɯ. Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɚɤɬɢɤɚ, ɫɪɨɤɢ ɢ 
ɬɟɦɩɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɩɨɤɪɵɬɢɣ ɜ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɩɪɢɪɨɞɧɨ-
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɭɫɥɨɜɢɹɯ 
ɧɟ ɜɵɩɨɥɧɹɸɬɫɹ. Ƚɪɚɮɢɤɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɧɚɪɭɲɚɸɬɫɹ,  ɫɦɟɳɚɸɬɫɹ ɩɨ ɫɪɨɤɚɦ ɧɚɱɚɥɨ 
ɜɵɩɨɥɧɟɧɢɹ ɢ ɡɚɜɟɪɲɟɧɢɟ ɪɚɛɨɬ. ɋɪɨɤɢ 
ɡɚɜɟɪɲɟɧɢɹ ɪɚɛɨɬ ɩɟɪɟɧɨɫɹɬɫɹ ɧɚ ɨɫɟɧɧɢɟ 
ɦɟɫɹɰɵ. 

Ɍɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɯ 
ɫɦɟɫɟɣ ɜ ɩɪɚɤɬɢɤɟ ɡɚɱɚɫɬɭɸ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɧɚ ɧɟɞɨɩɭɫɬɢɦɨ ɛɨɥɶɲɢɟ ɪɚɫɫɬɨɹɧɢɹ ɜ 
ɧɟɩɪɢɫɩɨɫɨɛɥɟɧɧɵɯ ɞɥɹ ɷɬɨɝɨ 
ɚɜɬɨɫɚɦɨɫɜɚɥɚɯ, ɱɬɨ ɭɯɭɞɲɚɟɬ ɫɜɨɣɫɬɜɚ 
ɫɦɟɫɢ. 

ȼɥɢɹɧɢɟ ɭɫɥɨɜɢɣ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 
ɧɚ ɬɟɦɩɟɪɚɬɭɪɧɭɸ ɫɟɝɪɟɝɚɰɢɸ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 

ȼ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɹɯ ɩɪɨɰɟɫɫ 
ɨɯɥɚɠɞɟɧɢɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɣ ɫɦɟɫɢ (ȺȻɋ) 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɮɚɤɬɨɪɚɦɢ: 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɦɟɫɢ ɩɪɢ ɟɟ ɡɚɝɪɭɡɤɟ, ɦɚɫɫɨɣ 
ɫɦɟɫɢ ɜ ɤɭɡɨɜɟ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ, 
ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɜɨɡɞɭɯɚ, 
ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ, ɬɟɩɥɨɮɢɡɢɱɟɫɤɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ ɫɦɟɫɢ, ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ 
ɬɟɩɥɨɢɡɨɥɹɰɢɢ ɫɦɟɫɢ ɢ ɜɪɟɦɟɧɟɦ 
ɜɵɩɨɥɧɟɧɢɹ ɬɪɚɧɫɩɨɪɬɧɵɯ ɨɩɟɪɚɰɢɣ Д1,2,3]. 

Ɉɞɧɨɪɨɞɧɨɫɬɶ ɫɬɪɭɤɬɭɪɵ ɢ ɩɥɨɬɧɨɫɬɶ 
ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɹ ɹɜɥɹɸɬɫɹ ɩɚɪɚɦɟɬɪɚɦɢ, 
ɤɨɬɨɪɵɟ ɜ ɧɚɢɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɞɨɥɝɨɜɟɱɧɨɫɬɶ ɞɨɪɨɠɧɨɝɨ ɩɨɤɪɵɬɢɢ Д4,5]. Ⱦɥɹ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɨɝɨ ɩɨɤɪɵɬɢɹ ɧɟɨɛɯɨɞɢɦɨ, 
ɱɬɨɛɵ ɭɤɥɚɞɵɜɚɟɦɚɹ ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɚɹ 
ɫɦɟɫɶ ɛɵɥɚ ɬɟɦɩɟɪɚɬɭɪɧɨ ɨɞɧɨɪɨɞɧɨɣ. ȼ 
ɪɟɡɭɥɶɬɚɬɟ ɧɟɨɞɧɨɪɨɞɧɨɫɬɢ ɭɤɥɚɞɵɜɚɟɦɨɣ 


