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ȼɜɟɞɟɧɢɟ 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ (Ɍɉ) ɝɨɪɧɨ-ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɤ ɤɨɬɨɪɵɦ ɨɬɧɨɫɹɬɫɹ ɪɭ-
ɞɨɩɨɞɝɨɬɨɜɤɚ, ɨɛɨɝɚɳɟɧɢɟ ɪɭɞɵ, ɜɵɩɥɚɜɤɚ ɱɭɝɭɧɚ ɢ ɫɬɚɥɢ, ɡɚɧɢɦɚɸɬ ɡɧɚɱɢɬɟɥɶɧɭɸ ɱɚɫɬɶ ɜ ɫɬɪɭɤɬɭɪɟ 
ɩɨɬɪɟɛɥɟɧɢɹ ɪɟɫɭɪɫɨɜ, ɩɨɷɬɨɦɭ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɫɧɢɠɟɧɢɟ ɪɚɫɯɨɞɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɩɭɬɟɦ ɩɨɜɵ-
ɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɫɢɫɬɟɦ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ (ɋȺɍ) ɧɢɦ. 

ɋ ɩɨɡɢɰɢɣ ɭɩɪɚɜɥɟɧɢɹ ɷɬɢ Ɍɉ ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɭɩɪɚɜɥɟɧɢɹ (Ɉɍ), ɫɨɞɟɪɠɚɳɢɦɢ ɧɟɥɢ-
ɧɟɣɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ, ɧɟɫɬɚɰɢɨɧɚɪɧɵɟ ɩɚɪɚɦɟɬɪɵ, ɦɧɨɝɨɫɜɹɡɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɢ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɩɨɦɟɯ. 

Ʉɪɨɦɟ ɬɨɝɨ, ɫɭɳɟɫɬɜɟɧɧɵɟ ɬɪɭɞɧɨɫɬɢ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɜɵɡɵɜɚɟɬ ɧɚɥɢɱɢɟ ɭ Ɉɍ ɡɧɚ-
ɱɢɬɟɥɶɧɵɯ ɢɧɟɪɰɢɨɧɧɨɫɬɟɣ ɢ ɜɪɟɦɟɧɢ ɡɚɩɚɡɞɵɜɚɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɯ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ ɦɢɧɭɬ [1, 2].  

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɢɦɢ Ɉɍ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɩɟɪɚɬɢɜɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ Ɍɉ, ɤɨɫɜɟɧɧɨ ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɯ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɶ. ɉɪɢɦɟɪɨɦ ɬɚɤɨɝɨ ɩɨɞɯɨɞɚ ɹɜɥɹɟɬɫɹ ɋȺɍ 
ɩɪɨɰɟɫɫɨɦ ɢɡɦɟɥɶɱɟɧɢɹ ɪɭɞɵ ɜ ɛɚɪɚɛɚɧɧɵɯ ɦɟɥɶɧɢɰɚɯ ɩɨ ɭɪɨɜɧɸ ɟɟ ɡɚɩɨɥɧɟɧɢɹ [1]. 

 

ɉɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 

Ɋɚɫɫɦɨɬɪɢɦ ɪɟɲɟɧɢɟ ɡɚɞɚɱɢ ɜɵɛɨɪɚ ɤɪɢɬɟɪɢɹ ɭɩɪɚɜɥɟɧɢɹ ɢɧɟɪɰɢɨɧɧɵɦ Ɉɍ ɧɚ ɩɪɢɦɟɪɟ ɫɨɜɟɪɲɟɧ-
ɫɬɜɨɜɚɧɢɹ ɋȺɍ ɬɟɩɥɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ (Ɍɋ) ɞɨɦɟɧɧɨɣ ɩɟɱɢ (Ⱦɉ). Ɍɟɩɥɨɜɨɟ ɫɨɫɬɨɹɧɢɟ ɩɟɱɢ ɨɰɟɧɢɜɚɸɬ ɩɨ 
ɫɨɞɟɪɠɚɧɢɸ ɤɪɟɦɧɢɹ ɢ ɫɟɪɵ ɜ ɱɭɝɭɧɟ, ɬɟɦɩɟɪɚɬɭɪɟ ɱɭɝɭɧɚ ɧɚ ɜɵɩɭɫɤɟ ɢ ɞɪ. ДγЖ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɷɬɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɢɦɟɧɹɸɬ ɪɚɫɱɟɬɧɵɟ ɫɩɨɫɨɛɵ ɢ ɦɟɬɨɞɢɤɢ, ɩɨɡɜɨɥɹɸɳɢɟ ɤɨɧɬɪɨɥɢ-
ɪɨɜɚɬɶ ɤɚɤ Ɍɋ ɝɨɪɧɚ ɩɭɬɟɦ ɨɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɢ ɨɩɭɫɤɚɧɢɹ ɲɢɯɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɬɚɤ ɢ ɩɨɥɨɠɟɧɢɟ, ɢ 
ɬɟɦɩɟɪɚɬɭɪɭ ɡɨɧɵ ɪɚɡɦɹɝɱɟɧɢɹ ɢ ɩɥɚɜɥɟɧɢɹ Д4Ж. Ɉɞɧɚɤɨ ɷɬɢ ɦɟɬɨɞɢɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɜɪɭɱɧɭɸ ɢ ɢɦɟɸɬ 
ɧɢɡɤɭɸ ɨɩɟɪɚɬɢɜɧɨɫɬɶ. 

ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɚɤɬɭɚɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɜɵɛɨɪ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɤɨɬɨɪɵɣ ɤɨɪɪɟɥɢɪɨɜɚɧ ɫ ɩɨɤɚ-
ɡɚɬɟɥɹɦɢ Ɍɋ Ⱦɉ, ɢ ɩɨɫɬɪɨɟɧɢɟ ɤɪɢɬɟɪɢɹ ɭɩɪɚɜɥɟɧɢɹ ɧɚ ɟɝɨ ɨɫɧɨɜɟ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɪɟɚɥɢɡɨɜɚɬɶ ɫɢɫɬɟɦɵ 
ɚɞɚɩɬɢɜɧɨɝɨ ɢ ɨɩɬɢɦɚɥɶɧɨɝɨ ɭɩɪɚɜɥɟɧɢɟ ɞɨɦɟɧɧɵɦ ɩɪɨɰɟɫɫɨɦ [5].  

 

ɐɟɥɶ ɫɬɚɬɶɢ – ɨɛɨɫɧɨɜɚɧɢɟ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɚɪɚɦɟɬɪɚ, ɬɟɫɧɨ ɫɜɹɡɚɧɧɨɝɨ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɢɧɟɪɰɢɨɧɧɨɝɨ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɩɨɫɬɪɨɟɧɢɟ ɧɚ ɟɝɨ ɨɫɧɨɜɟ ɤɪɢɬɟɪɢɹ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ. 

 

ɂɡɥɨɠɟɧɢɟ ɨɫɧɨɜɧɨɝɨ ɦɚɬɟɪɢɚɥɚ 

ɉɨɫɬɨɹɧɧɵɣ ɨɩɟɪɚɬɢɜɧɵɣ ɢ ɞɨɫɬɨɜɟɪɧɵɣ ɤɨɧɬɪɨɥɶ Ɍɋ ɩɟɱɢ ɜɚɠɟɧ ɤɚɤ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɨɩɬɢɦɢɡɚɰɢɢ 
ɜɟɞɟɧɢɹ ɩɥɚɜɤɢ, ɬɚɤ ɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ Ⱦɉ. ȼ ɷɬɨɣ ɫɜɹɡɢ ɩɨɥɭɱɢɥɢ ɲɢɪɨɤɨɟ ɪɚɡɜɢɬɢɟ 
ɤɨɫɜɟɧɧɵɟ ɦɟɬɨɞɵ ɞɢɚɝɧɨɫɬɢɤɢ (ɫ ɤɨɧɬɪɨɥɟɦ ɩɚɪɚɦɟɬɪɨɜ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɩɪɨɰɟɫɫɨɜ). 

ɇɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɵɦ (ɜ ɫɦɵɫɥɟ ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɥɭɱɟɧɢɹ ɨɛɨɛɳɟɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ Ɍɋ Ⱦɉ) 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɤɨɧɬɪɨɥɶ ɰɢɤɥɨɜ "ɧɚɤɨɩɥɟɧɢɹ-ɜɵɩɭɫɤɚ" ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɩɥɚɜɤɢ ɜ ɝɨɪɧɟ ɩɟɱɢ, ɤɨɬɨɪɵɣ 
ɨɤɚɡɵɜɚɟɬ ɨɫɧɨɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɧɟɫɬɚɰɢɨɧɚɪɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ Ɍɉ.  

Ɍɚɤ, ɩɪɢ ɜɵɩɭɫɤɟ ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɩɥɚɜɤɢ ɩɪɨɢɫɯɨɞɢɬ ɜɵɧɨɫ ɬɟɩɥɚ ɫ ɱɭɝɭɧɨɦ ɢ ɲɥɚɤɨɦ, ɬ.ɟ. ɫɧɢ-
ɠɟɧɢɟ ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɹ Ⱦɉ. ɉɪɢ ɡɚɤɪɵɬɢɢ ɱɭɝɭɧɧɨɣ ɥɟɬɤɢ ɩɪɨɢɫɯɨɞɢɬ ɨɛɪɚɬɧɵɣ ɩɪɨɰɟɫɫ – ɩɨɜɵɲɚɟɬɫɹ 
ɬɟɩɥɨɫɨɞɟɪɠɚɧɢɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɨɧɬɪɨɥɶ ɰɢɤɥɨɜ "ɧɚɤɨɩɥɟɧɢɟ-ɜɵɩɭɫɤ" ɠɢɞɤɢɯ ɩɪɨɞɭɤɬɨɜ ɩɥɚɜɤɢ, ɤɨ-
ɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɢɡɦɟɧɟɧɢɟɦ ɭɪɨɜɧɹ ɪɚɫɩɥɚɜɚ (ɍɊ),– ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɨɛɴɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ 
ɨɰɟɧɤɢ Ɍɋ ɝɨɪɧɚ Ⱦɉ [6]. 

ɇɚɦɢ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɢɧɮɨɪɦɚɰɢɹ, ɩɨɥɭɱɟɧɧɚɹ ɨɬ ɫɩɟɰɢɚɥɶɧɵɯ ɬɟɪɦɨɞɚɬɱɢɤɨɜ ɤɨɧɬɪɨɥɹ ɬɟɩɥɨ-
ɫɨɞɟɪɠɚɧɢɹ ɦɟɬɚɥɥɨɩɪɢɟɦɧɢɤɚ, ɪɚɡɪɚɛɨɬɚɧɧɵɯ ɈɈɈ ɇɉɉ "Ⱥɡɨɜ-ɑɟɪɦɟɬɚɜɬɨɦɚɬɢɤɚ" ɢ ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɚ Ⱦɉ-6 ɇɢɠɧɟ-Ɍɚɝɢɥɶɫɤɨɝɨ ɦɟɬɚɥɥɭɪɝɢɱɟɫɤɨɝɨ ɤɨɦɛɢɧɚɬɚ. Ⱦɚɬɱɢɤɢ ɪɚɫɩɨɥɨɠɟɧɵ ɜ 4-ɯ ɨɬɜɟɪɫɬɢɹɯ ɩɨ 
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ɨɤɪɭɠɧɨɫɬɢ ɦɟɠɞɭ ɯɨɥɨɞɢɥɶɧɢɤɚɦɢ ɜɟɪɯɧɟɣ ɥɟɳɚɞɢ. Ɋɟɝɢɫɬɪɚɰɢɹ ɰɢɤɥɨɜ "ɧɚɤɨɩɥɟɧɢɹ-ɜɵɩɭɫɤɚ" ɨɫɭ-
ɳɟɫɬɜɥɹɥɚɫɶ ɫ ɩɨɦɨɳɶɸ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɧɚ Ⱦɉ-6 ɚɩɩɚɪɚɬɧɨ-ɩɪɨɝɪɚɦɦɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɜɹɡɢ ɍɊ ɫ ɩɨɤɚɡɚɬɟɥɹɦɢ ɱɭɝɭɧɚ ɧɚ ɜɵɩɭɫɤɟ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɪɟɡɭɥɶɬɚɬɵ ɯɢɦɢɱɟɫɤɨ-
ɝɨ ɚɧɚɥɢɡɚ ɢ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɍɊ ɞɥɹ 79 ɜɵɩɭɫɤɨɜ ɱɭɝɭɧɚ (ɞɥɹ ɍɊ – ɢɧɬɟɪɜɚɥɨɜ ɦɟɠɞɭ ɜɵɩɭɫɤɚɦɢ). 

Ⱦɥɹ ɷɬɢɯ ɞɚɧɧɵɯ ɩɨɫɬɪɨɟɧɵ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɢ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ ɍɊ ɦɟɠɞɭ ɜɵɩɭɫɤɚɦɢ ɢ ɩɨɤɚ-
ɡɚɬɟɥɟɣ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɬ ɧɨɦɟɪɚ ɜɵɩɭɫɤɚ, ɚ ɬɚɤɠɟ ɢɯ ɤɨɪɪɟɥɹɰɢɨɧɧɵɟ ɮɭɧɤɰɢɢ (ɪɢɫ. 1 – 3).  
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Ɋɢɫ. 1. ɋɪɟɞɧɢɣ ɭɪɨɜɟɧɶ ɪɚɫɩɥɚɜɚ (ɚ) ɢ ɟɝɨ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ (ɛ) 
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Ɋɢɫ. 2. ɋɨɞɟɪɠɚɧɢɟ ɤɪɟɦɧɢɹ ɜ ɱɭɝɭɧɟ (ɚ) ɢ ɟɝɨ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ (ɛ) 

 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ 
ɦɟɠɞɭ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɟɦ ɍɊ ɡɚ ɩɥɚɜɤɭ ɢ ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɢɹ, ɚ ɬɚɤɠɟ ɫɟɪɵ ɜ ɱɭɝɭɧɟ ɧɚ ɜɵɩɭɫɤɟ ɫɨ-
ɫɬɚɜɥɹɸɬ ɦɟɧɟɟ 0,5. 

ɉɪɢɦɟɧɟɧɢɟ ɤɜɚɞɪɚɬɢɱɧɨɣ ɢ ɤɭɛɢɱɟɫɤɨɣ ɪɟɝɪɟɫɫɢɣ ɧɟ ɩɨɡɜɨɥɢɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɜɟɥɢɱɢɬɶ ɡɧɚɱɟɧɢɹ 
ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ. ɉɨɷɬɨɦɭ ɞɥɹ ɨɰɟɧɤɢ ɧɚɥɢɱɢɹ ɞɪɭɝɢɯ ɧɟɥɢɧɟɣɧɵɯ ɡɚɜɢɫɢɦɨɫɬɟɣ 
ɦɟɠɞɭ ɪɚɫɫɦɨɬɪɟɧɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɛɵɥɚ ɢɫɩɨɥɶɡɨɜɚɧɚ ɢɯ ɚɩɩɪɨɤɫɢɦɚɰɢɹ ɜ ɜɢɞɟ ɚɞɚɩɬɢɜɧɨɣ ɧɟɣɪɨɫɟ-
ɬɟɜɨɣ ɫɢɫɬɟɦɵ ɧɟɱɟɬɤɨɝɨ ɜɵɜɨɞɚ (Anfis) ɫ ɤɨɥɨɤɨɥɨɨɛɪɚɡɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ Д7]. 

ɂɫɯɨɞɧɵɟ ɜɵɛɨɪɤɢ ɪɚɡɛɢɜɚɥɢɫɶ ɩɨɪɨɜɧɭ ɧɚ ɨɛɭɱɚɸɳɢɟ ɢ ɩɪɨɜɟɪɨɱɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɚ ɜ 
ɤɚɱɟɫɬɜɟ ɤɪɢɬɟɪɢɹ ɨɩɬɢɦɢɡɚɰɢɢ (ɧɚɫɬɪɨɣɤɢ Anfis) ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɟɫɤɚɹ 
ɨɲɢɛɤɚ ɦɟɠɞɭ ɪɟɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɢ ɢɯ ɨɰɟɧɤɚɦɢ ɜ ɩɪɨɜɟɪɨɱɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ.  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɚɩɩɪɨɤɫɢɦɚɰɢɢ (ɨɰɟɧɤɢ) ɫɨɞɟɪɠɚɧɢɹ ɤɪɟɦɧɢɹ SiU [%]  ɢ ɫɟɪɵ SU [%]  ɩɨ 
ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɍɊ ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɫ ɮɚɤɬɢɱɟɫɤɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɤɪɟɦɧɢɹ 
Si[%]  ɢ ɫɟɪɵ S[%]  ɫɨɫɬɚɜɢɥɢ 0,87 ɢ 0,81 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɉɪɢ ɷɬɨɦ ɭɪɚɜɧɟɧɢɹ ɥɢɧɟɣɧɨɣ ɪɟɝɪɟɫɫɢɢ ɫ 
ɞɨɜɟɪɢɬɟɥɶɧɵɦ ɢɧɬɟɪɜɚɥɨɦ 0,05  ɢɦɟɸɬ ɜɢɞ: 

0 023 1 008 SiSi , , U   ;     (1) 

0 012 1 015 SS , , U   .     (2) 
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Ɋɢɫ. 3. ɋɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɱɭɝɭɧɟ (ɚ) ɢ ɟɝɨ ɚɜɬɨɤɨɪɪɟɥɹɰɢɨɧɧɚɹ ɮɭɧɤɰɢɹ (ɛ) 
 

ɉɪɨɜɟɪɤɚ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɝɢɩɨɬɟɡɵ ɩɨ ɤɪɢɬɟɪɢɸ ɡɧɚɤɨɜ ɩɨɤɚɡɚɥɚ ɚɞɟɤɜɚɬɧɨɫɬɶ ɧɟɱɟɬɤɢɯ ɧɟɣɪɨɫɟɬɟ-
ɜɵɯ ɚɩɩɪɨɤɫɢɦɢɪɭɸɳɢɯ ɦɨɞɟɥɟɣ ɫ ɜɟɪɨɹɬɧɨɫɬɶɸ 0 95, . 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɫɨɤɢɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɨɪɪɟɥɹɰɢɢ ɩɨɡɜɨɥɹɸɬ ɫ ɩɨɦɨɳɶɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɚɩ-
ɩɪɨɤɫɢɦɚɰɢɣ ɩɨ ɫɪɟɞɧɟɦɭ ɡɧɚɱɟɧɢɸ ɍɊ ɫɭɞɢɬɶ ɨ ɫɨɞɟɪɠɚɧɢɢ ɤɪɟɦɧɢɹ ɢ ɫɟɪɵ ɜ ɱɭɝɭɧɟ ɧɚ ɜɵɩɭɫɤɟ. Ɍɨɝɞɚ 
ɫɬɚɛɢɥɢɡɚɰɢɹ ɫɪɟɞɧɟɝɨ ɡɧɚɱɟɧɢɹ (ɬɪɟɧɞɚ) ɍɊ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɫɬɚɛɢɥɢɡɚɰɢɢ ɫɨɞɟɪɠɚɧɢɹ ɤɪɟɦɧɢɹ ɢ ɫɟɪɵ ɜ 
ɱɭɝɭɧɟ ɧɚ ɜɵɩɭɫɤɟ. 

ɉɪɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ ɭɩɪɚɜɥɟɧɢɢ ɝɥɚɜɧɚɹ ɰɟɥɶ (ɢ ɨɝɪɚɧɢɱɟɧɢɹ) ɜɵɪɚɠɚɸɬɫɹ ɜ ɜɢɞɟ ɤɪɢɬɟɪɢɹ J  

(ɰɟɥɟɜɨɣ ɮɭɧɤɰɢɢ, ɮɭɧɤɰɢɨɧɚɥɚ) ɭɩɪɚɜɥɟɧɢɹ. Ɍɨɝɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɤɪɢɬɟɪɢɣ ɚɜɬɨ-
ɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ Ɍɋ Ⱦɉ ɦɨɠɟɬ ɛɵɬɶ ɜɵɛɪɚɧ ɜ ɜɢɞɟ: 
 

Ɂ
J U U min   ,     (3) 

 

ɝɞɟ U  – ɬɟɤɭɳɟɟ ɡɧɚɱɟɧɢɟ ɬɪɟɧɞɚ ɍɊ, ɚ Ɂ
U  – ɟɝɨ ɡɚɞɚɧɧɨɟ ɡɧɚɱɟɧɢɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɬɪɟɛɭɟɦɨɦɭ Ɍɋ 

Ⱦɉ. ɉɪɢ ɷɬɨɦ, ɧɚ ɤɪɢɬɟɪɢɣ (γ) ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɥɨɠɟɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɞɨɩɭɫɬɢɦɨɦɭ ɞɢɚɩɚɡɨɧɭ ɨɬɤɥɨɧɟ-
ɧɢɹ ɬɟɤɭɳɟɝɨ ɦɝɧɨɜɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɍɊ ɨɬ ɟɝɨ ɡɚɞɚɧɢɹ Ɂ

U .  
 

ȼɵɜɨɞɵ 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɫɬɚɬɢɫɬɢɱɟɫɤɨɣ ɨɛɪɚɛɨɬɤɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɞɚɧɧɵɯ ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɟɥɢɧɟɣɧɵɟ 
ɧɟɣɪɨɧɟɱɟɬɤɢɟ ɚɩɩɪɨɤɫɢɦɚɰɢɢ ɫɨɞɟɪɠɚɧɢɹ ɤɪɟɦɧɢɹ ɢ ɫɟɪɵ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɭɪɨɜɧɹ ɪɚɫɩɥɚɜɚ ɡɚ 
ɩɥɚɜɤɭ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɮɚɤɬɢɱɟɫɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɤɪɟɦɧɢɹ ɢ ɫɟɪɵ ɜ ɱɭɝɭɧɟ ɧɚ ɜɵɩɭɫɤɟ (ɤɨɷɮɮɢɰɢɟɧɬɵ 
ɜɡɚɢɦɧɨɣ ɤɨɪɪɟɥɹɰɢɢ ɫɨɫɬɚɜɥɹɸɬ 0,87 ɢ 0,81 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ).  

ȼɵɛɪɚɧɧɵɣ ɤɪɢɬɟɪɢɣ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɢɧɟɪɰɢɨɧɧɵɦ Ɍɉ (ɬɟɩɥɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ 
ɞɨɦɟɧɧɨɣ ɩɟɱɢ) ɩɨɡɜɨɥɹɟɬ ɩɭɬɟɦ ɫɬɚɛɢɥɢɡɚɰɢɢ ɬɪɟɧɞɚ ɭɪɨɜɧɹ ɪɚɫɩɥɚɜɚ ɨɛɟɫɩɟɱɢɬɶ ɫɬɚɛɢɥɢɡɚɰɢɸ ɫɨɞɟɪ-
ɠɚɧɢɹ ɤɪɟɦɧɢɹ ɢɥɢ ɫɟɪɵ ɜ ɱɭɝɭɧɟ ɧɚ ɜɵɩɭɫɤɟ. 

Ⱦɚɥɶɧɟɣɲɢɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɪɚɡɪɚɛɨɬɤɭ ɫɢɫɬɟɦɵ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɭɩɪɚɜɥɟɧɢɹ ɬɟɩɥɨɜɵɦ ɫɨɫɬɨɹɧɢɟɦ ɞɨɦɟɧɧɨɣ ɩɟɱɢ ɩɨ ɩɪɟɞɥɨɠɟɧɧɨɦɭ ɤɪɢɬɟɪɢɸ. 

 

ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
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ɇɚɞɟɠɧɨɫɬɶ ɪɚɛɨɬɵ ɝɨɪɧɵɯ ɷɥɟɤɬɪɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɡɚɜɢɫɢɬ, ɩɪɟɠɞɟ ɜɫɟɝɨ, 
ɨɬ ɝɨɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɪɚɡɪɚɛɨɬɤɢ, ɜɢɞɚ ɢ ɬɢɩɚ ɤɪɟɩɢ, 
ɨɬɤɥɨɧɟɧɢɹ ɮɚɤɬɢɱɟɫɤɨɝɨ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɹ ɨɬ ɪɚɫɱɟɬɧɨɝɨ, ɧɚɥɢɱɢɹ ɪɟɫɭɪɫɨɜ, ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ ɢ 
ɨɲɢɛɨɤ ɩɟɪɫɨɧɚɥɚ. Ⱦɟɣɫɬɜɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɱɚɫɬɢɱɧɨ ɤɨɦɩɟɧɫɢɪɭɟɬɫɹ ɡɚ ɫɱɟɬ: ɜɵɛɨɪɚ ɫɬɪɭɤɬɭɪɵ (ɨɩɬɢ-
ɦɢɡɚɰɢɢ ɫɢɫɬɟɦ ɪɚɡɪɚɛɨɬɤɢ ɢ ɜɟɧɬɢɥɹɰɢɢ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɤɨɧɮɢɝɭɪɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɟɬɢ, 
ɦɨɳɧɨɫɬɟɣ, ɭɩɪɚɜɥɟɧɢɹ ɢ ɬ.ɞ.); ɭɥɭɱɲɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɤɚɤ ɫɚɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ ɟɝɨ 
ɷɥɟɦɟɧɬɨɜ; ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɜɨ ɜɫɟɯ ɡɜɟɧɶɹɯ ɫɢɫɬɟɦɵ (ɩɪɨɢɡɜɨɞɫɬɜɚ, ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɢ ɪɚɫɩɪɟ-
ɞɟɥɟɧɢɹ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, ɭɩɪɚɜɥɟɧɢɹ), ɜɤɥɸɱɚɹ ɨɛɟɫɩɟɱɟɧɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜɧɭɬɪɢ ɫɢɫɬɟɦɵ; 
ɜɵɛɨɪɚ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɫɢɫɬɟɦɨɣ; ɭɥɭɱɲɟɧɢɹ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɫɩɥɭɚɬɚ-
ɰɢɢ, ɜɤɥɸɱɚɹ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɫɢɫɬɟɦɵ ɩɥɚɧɨɜɨ-ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ [1].  

Ɋɚɛɨɬɭ ɫɢɫɬɟɦɵ ɫɨ ɫɥɚɛɵɦɢ ɫɜɹɡɹɦɢ (ɲɚɯɬɧɨɣ, ɪɭɞɧɨɣ, ɤɚɪɶɟɪɚ, ɞɨɛɵɱɧɨɝɨ ɭɱɚɫɬɤɚ, ɨɛɨɝɚɬɢɬɟɥɶɧɨɣ 
ɮɚɛɪɢɤɢ ɢ ɬɚɤ ɞɚɥɟɟ) ɨɩɪɟɞɟɥɹɸɬ ɦɟɬɨɞɚɦɢ ɥɢɧɟɣɧɨɝɨ ɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ. Ɍɚɤɢɟ ɮɢɡɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ 
ɢɦɟɸɬ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɨ ɫɢɯ ɩɨɪ ɩɪɟɞɩɨɥɚɝɚɥɨɫɶ, ɱɬɨ, ɦɨɞɟɥɢɪɭɹ ɩɨɫɬɟɩɟɧɧɵɟ ɨɬɤɚ-
ɡɵ, ɩɟɪɫɨɧɚɥ ɢɦɟɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɨɞɝɨɬɨɜɢɬɶɫɹ ɤ ɜɵɜɨɞɭ ɷɥɟɦɟɧɬɚ ɢɡ ɪɚɛɨɬɵ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ, ɤɚɤ ɩɪɚɜɢ-
ɥɨ, ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɫɢɫɬɟɦɵ ɩɪɚɤɬɢɱɟɫɤɢ ɢɫɤɥɸɱɚɟɬɫɹ. ɉɪɢ ɜɧɟɡɚɩɧɵɯ ɠɟ ɨɬɤɚ-
ɡɚɯ, ɧɚɩɪɢɦɟɪ, ɨɛɜɚɥɚɯ ɩɨɪɨɞɵ, ɤɪɨɜɥɢ ɜ ɜɵɪɚɛɨɬɤɚɯ, ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɧɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 
ɜɨɡɦɨɠɧɵ ɧɚɪɭɲɟɧɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ, ɚ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ – ɢ ɞɚɥɶɧɟɣɲɟɟ ɪɚɡɜɢɬɢɟ ɚɜɚɪɢɢ. 
ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɤɚɤ ɩɪɨɝɧɨɡɢɪɭɟɦɵɟ, 
ɬɚɤ ɢ ɜɧɟɡɚɩɧɵɟ ɨɬɤɚɡɵ ɷɥɟɦɟɧɬɨɜ, ɨɞɧɚɤɨ ɩɪɢ ɷɬɨɦ ɭɠɟ ɛɨɥɟɟ ɜɚɠɟɧ ɧɟ ɩɪɨɫɬɨ ɫɚɦ ɮɚɤɬ ɨɬɤɚɡɚ, ɚ ɜɢɞ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɟɝɨ ɜɵɡɵɜɚɸɳɢɣ. ɉɪɢɱɟɦ, ɟɫɥɢ ɢɡɧɚɱɚɥɶɧɨ ɩɟɪɟɯɨɞɧɵɟ ɩɪɨɰɟɫɫɵ ɧɨɫɹɬ ɫɬɨɯɚɫɬɢɱɟɫɤɢɣ 
ɯɚɪɚɤɬɟɪ, ɬɨ ɩɪɢ ɧɚɥɨɠɟɧɢɢ ɞɟɬɟɪɦɢɧɢɪɨɜɚɧɧɵɯ ɞɢɧɚɦɢɱɟɫɤɢɯ ɹɜɥɟɧɢɣ ɜɫɬɭɩɚɸɬ ɜ ɪɚɛɨɬɭ ɫɢɧɟɪɝɟɬɢɱɟ-
ɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɟɣ ɹɜɥɟɧɢɣ ɤɚɤ ɫ ɩɨɥɨɠɢɬɟɥɶɧɵɦɢ, ɬɚɤ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɧɟɫɬɚɧɞɚɪɬɧɵɦ ɫɢɬɭɚɰɢɹɦ ɢ ɜɧɟɡɚɩɧɵɦ ɨɬɤɚɡɚɦ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ [2, 3].  

ȼ ɝɨɪɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ, ɩɪɟɠɞɟ ɜɫɟɝɨ, ɜ ɫɢɥɭ ɫɩɟɰɢɮɢɤɢ ɝɟɨɥɨɝɢɱɟɫɤɨɝɨ ɫɬɪɨɟɧɢɹ ɩɨɪɨɞɧɵɯ 
ɦɚɫɫɢɜɨɜ, ɜɵɫɨɤɨɣ ɮɪɚɤɬɚɥɶɧɨɣ ɪɚɡɦɟɪɧɨɫɬɢ ɝɨɪɧɵɯ ɩɨɪɨɞ ɢ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ, ɹɜɥɹɸɳɢɦɢɫɹ ɨɞɧɨɜɪɟ-
ɦɟɧɧɨ ɨɛɴɟɤɬɚɦɢ, ɜɦɟɳɚɸɳɢɦɢ ɲɚɯɬɵ, ɪɭɞɧɢɤɢ ɢ ɩɨɞɡɟɦɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɨɛɴɟɤɬɚɦɢ ɞɨɛɵɱɢ ɢ ɩɟɪɟɪɚɛɨɬ-
ɤɢ, ɜɨɡɦɨɠɧɨ ɤɚɤ ɫɚɦɨɩɪɨɢɡɜɨɥɶɧɨɟ ɩɨɹɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɬɚɤ ɢ ɩɪɨɰɟɫɫɨɜ ɞɢɧɚɦɢɱɟɫɤɨɝɨ 
ɯɚɨɫɚ. ɗɬɢ ɩɪɨɰɟɫɫɵ ɦɨɝɭɬ ɛɵɬɶ ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɢɥɢ ɱɚɫɬɢɱɧɵɦɢ, ɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɨɠɟɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ – ɭɫɬɨɣɱɢɜɵɦɢ ɢɥɢ ɧɟɭɫɬɨɣɱɢɜɵɦɢ, ɩɨɬɟɪɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɦɨɠɟɬ ɛɵɬɶ ɦɹɝɤɨɣ ɢɥɢ ɠɟɫɬɤɨɣ [4, 5]. 

ɉɪɢ ɦяɝɤɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫя ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ, ɤɨɬɨ-
ɪɵɣ ɧɚ ɧɚɱɚɥɶɧɨɦ ɷɬɚɩɟ ɦɚɥɨ ɱɟɦ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟɫɢɹ Д6Ж. ɉɪɢ ɠɟɫɬɤɨɣ ɩɨɬɟɪɟ ɭɫɬɨɣ-
ɱɢɜɨɫɬɢ ɫɢɫɬɟɦɚ ɫɤɚɱɤɨɦ ɭɯɨɞɢɬ ɢɡ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɪɟɠɢɦɚ ɪɚɜɧɨɜɟɫɢя ɢ ɩɟɪɟɯɨɞɢɬ ɧɚ ɞɪɭɝɨɣ ɪɟɠɢɦ 
ɞɜɢɠɟɧɢя, ɤɚɤ ɩɪɚɜɢɥɨ, ɭɫɬɚɧɨɜɢɜɲɢɣɫя ɤɨɥɟɛɚɬɟɥɶɧɵɣ ɩɟɪɢɨɞɢɱɟɫɤɢɣ ɪɟɠɢɦ. Ɋɟɠɢɦ, ɭɫɬɚɧɨɜɢɜɲɢɣɫɹ 
ɩɨɫɥɟ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɜɧɨɜɟɫɧɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɧɚɡɵɜɚɟɬɫɹ ɫɬɪɚɧɧɵɦ ɚɬɬɪɚɤɬɨɪɨɦ (ɧɟ ɪɚɜɧɨɜɟɫɢɟ ɢ 
ɧɟ ɩɪɟɞɟɥɶɧɵɣ ɰɢɤɥ). Ɍɚɤɨɣ ɪɟɠɢɦ ɨɡɧɚɱɚɟɬ, ɱɬɨ ɜ ɫɢɫɬɟɦɟ ɧɚɛɥɸɞɚɸɬɫɹ ɫɥɨɠɧɵɟ ɧɟɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɨ-
ɥɟɛɚɧɢɹ, ɞɥɹ ɜɧɟɲɧɟɝɨ ɷɤɫɩɟɪɢɦɟɧɬɚɬɨɪɚ – ɬɭɪɛɭɥɟɧɬɧɵɟ. ɉɟɪɟɯɨɞ ɨɬ ɭɫɬɨɣɱɢɜɨɝɨ ɫɨɫɬɨɹɧɢɹ ɪɚɜɧɨɜɟ-
ɫɢɹ ɤ ɫɬɪɚɧɧɨɦɭ ɚɬɬɪɚɤɬɨɪɭ ɦɨɠɟɬ ɫɨɜɟɪɲɚɬɶɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɫɪɚɡɭ ɫɤɚɱɤɨɦ ɩɪɢ ɠɟɫɬɤɨɣ ɩɨɬɟɪɟ 
ɭɫɬɨɣɱɢɜɨɫɬɢ, ɬɚɤ ɢ ɩɨɫɥɟ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɦɹɝɤɨɣ ɩɨɬɟɪɢ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȿɫɥɢ ɯɚɨɬɢɱɟɫɤɢɣ ɪɟɠɢɦ ɧɟ ɹɜɥɹ-
ɟɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ, ɬɨ ɞɨɜɨɞɢɬɶ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ ɞɨ ɯɚɨɬɢɱɟɫɤɨɝɨ 
ɪɟɠɢɦɚ ɜɟɫɶɦɚ ɨɩɚɫɧɨ. ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɚɤɨɣ ɫɢɫɬɟɦɵ ɦɨɠɧɨ ɜɵɩɨɥɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɨɞɟɥɢɪɨɜɚɧɢɹ [7]. 

ȼ ɝɟɨɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɫɢɫɬɟɦɚɯ ɜɨɡɦɨɠɧɨ ɩɨɹɜɥɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɤɨɥɟɛɚ-
ɧɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɯ, ɮɟɪɪɨɪɟɡɨɧɚɧɫɧɵɯ ɢ ɯɚɨɬɢɱɟɫɤɢɯ. ɉɚɪɚɦɟɬɪɢɱɟɫɤɢɣ ɦɟɯɚɧɢɡɦ ɤɨɥɟ-
ɛɚɧɢɣ ɜɨɡɧɢɤɚɟɬ ɡɚ ɫɱɟɬ ɬɨɝɨ, ɱɬɨ ɪɚɛɨɱɟɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɢ ɞɪɭɝɢɟ ɤɨɦɩɨɧɟɧɬɵ ɩɨ-
ɫɬɨɹɧɧɨ, ɞɚɠɟ ɩɪɢ ɩɪɨɟɤɬɧɵɯ ɪɟɠɢɦɚɯ ɪɚɛɨɬɵ, ɩɨɞɜɟɪɝɚɸɬɫɹ ɜɢɛɪɚɰɢɢ ɫɨ ɫɬɨɪɨɧɵ ɜɪɚɳɚɸɳɢɯɫɹ ɦɟɯɚ-
ɧɢɡɦɨɜ (ɬɭɪɛɢɧɵ, ɝɟɧɟɪɚɬɨɪɵ, ɞɜɢɝɚɬɟɥɢ, ɧɚɫɨɫɵ, ɞɪɨɛɢɥɤɢ, ɦɟɥɶɧɢɰɵ) ɢ ɩɟɪɟɤɚɱɢɜɚɟɦɨɣ ɪɚɛɨɱɟɣ ɫɪɟ-
ɞɵ. Ɉɫɨɛɨ ɫɥɟɞɭɟɬ ɩɨɞɱɟɪɤɧɭɬɶ, ɱɬɨ ɜɫɟ ɷɬɢ ɦɟɯɚɧɢɡɦɵ ɢɦɟɸɬ ɜɵɫɨɤɭɸ ɞɨɛɪɨɬɧɨɫɬɶ. Ɏɟɪɪɨɪɟɡɨɧɚɧɫɧɵɟ 
ɤɨɥɟɛɚɧɢɹ ɧɚɤɥɚɞɵɜɚɸɬɫɹ ɧɚ ɩɚɪɚɦɟɬɪɢɱɟɫɤɢɟ ɢ ɫɪɵɜɚɸɬ ɢɯ, ɚ ɡɚɬɟɦ ɧɚ ɢɯ ɮɨɧɟ ɜɨɡɧɢɤɚɸɬ ɫɭɛɝɚɪɦɨɧɢ-
ɱɟɫɤɢɟ (ɤɨɦɛɢɧɚɰɢɨɧɧɵɟ) ɢ, ɧɚɤɨɧɟɰ, ɯɚɨɬɢɱɟɫɤɢɟ [8, 9].  


