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ȺɇɇɈɌȺɐɂə 

 

Ɍɟɦɚ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ: Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ 

ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɧɚ Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ. 

Ɉɛɴɟɦ ɞɢɫɫɟɪɬɚɰɢɢ ɫɨɫɬɚɜɥɹɟɬ 63 ɫɬɪɚɧɢɰɵ, ɫɨɞɟɪɠɢɬ 17 ɢɥɥɸɫɬɪɚɰɢɣ ɢ 

12 ɬɚɛɥɢɰ. ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ ɫɨɫɬɨɢɬ ɢɡ 41 ɧɚɢɦɟɧɨɜɚɧɢɹ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɢ ɧɚɩɢɫɚɧɢɢ ɪɚɛɨɬɵ ɩɨɫɥɭɠɢɥɢ ɞɚɧɧɵɟ ɨ 

ɧɚɞɟɠɧɨɫɬɢ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ 

ɪɚɛɨɬɵ ɧɚ Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ. 

ɉɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɬɚɥɢ ɩɟɪɫɩɟɤɬɢɜɵ ɪɚɡɜɢɬɢɹ ɜɟɬɪɨ- ɢ 

ɝɟɥɢɨɷɧɟɪɝɟɬɢɤɢ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɨɪɢɢ ɧɚɞɟɠɧɨɫɬɢ. 

ɐɟɥɶɸ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ ɨɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɝɢɛɪɢɞɧɵɯ ɫɢɫɬɟɦ ɜɵɪɚɛɨɬɤɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɧɚ Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ. 

Ʌɢɱɧɵɣ ɜɤɥɚɞ: ɜɵɧɨɫɢɦɵɟ ɧɚ ɡɚɳɢɬɭ ɪɟɡɭɥɶɬɚɬɵ ɩɨɥɭɱɟɧɵ ɫɨɢɫɤɚɬɟɥɟɦ 

ɥɢɱɧɨ. 

ɉɭɛɥɢɤɚɰɢɢ: ɩɨ ɨɫɧɨɜɧɵɦ ɪɟɡɭɥɶɬɚɬɚɦ ɨɩɭɛɥɢɤɨɜɚɧɨ 3 ɩɟɱɚɬɧɵɟ ɪɚɛɨɬɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ, ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ 

ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ, ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɚɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ, ɧɚɞɟɠɧɨɫɬɶ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 

ɝɟɧɟɪɚɰɢɢ, ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɡɨɧɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, Ɇɚɝɚɞɚɧɫɤɚɹ ɨɛɥɚɫɬɶ, 

ɩɨɬɟɧɰɢɚɥ ɷɧɟɪɝɢɢ ɜɟɬɪɚ, ɩɨɬɟɧɰɢɚɥ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɝɢɞɪɨɩɨɬɟɧɰɢɚɥ ɪɟɤ, 

ɝɟɨɝɪɚɮɢɱɟɫɤɢɟ ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ, ɤɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ. 

ȼ ɦɚɝɢɫɬɟɪɫɤɭɸ ɞɢɫɫɟɪɬɚɰɢɸ ɜɯɨɞɹɬ: ɜɜɟɞɟɧɢɟ, 5 ɝɥɚɜ ɢ ɡɚɤɥɸɱɟɧɢɟ. 

ȼɨ ɜɜɟɞɟɧɢɢ ɪɚɫɤɪɵɜɚɟɬɫɹ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɨ ɜɵɛɪɚɧɧɨɦɭ 

ɧɚɩɪɚɜɥɟɧɢɸ. 

ɉɟɪɜɚɹ ɝɥɚɜɚ ɨɬɪɚɠɚɟɬ ɨɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɚɯ 

ɷɧɟɪɝɢɢ, ɨɫɧɨɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 

ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

ȼɨ ɜɬɨɪɨɣ ɝɥɚɜɟ ɪɚɫɫɦɨɬɪɟɧɵ ɨɫɧɨɜɧɵɟ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
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Ɍɪɟɬɶɹ ɝɥɚɜɚ ɩɨɫɜɹɳɟɧɚ ɫɪɚɜɧɟɧɢɸ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ.  

ȼ ɱɟɬɜɟɪɬɨɣ ɝɥɚɜɟ ɢɫɫɥɟɞɭɟɬɫɹ ɪɨɥɶ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

Ɍɚɤ ɠɟ ɩɪɨɜɨɞɢɬɫɹ ɚɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. 

ȼ ɩɹɬɨɣ ɝɥɚɜɟ ɨɩɢɫɵɜɚɟɬɫɹ ɩɪɨɰɟɫɫ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɞɚɧɧɵɯ ɩɨɬɟɧɰɢɚɥɚ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɧɚ ɛɚɡɟ 

ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɰɟɞɭɪɵ 

ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ STATISTICA. 

ȼ ɡɚɤɥɸɱɟɧɢɢ ɨɛɨɡɪɟɜɚɸɬɫɹ ɨɫɧɨɜɧɵɟ ɜɵɜɨɞɵ ɢ ɩɪɟɞɥɨɠɟɧɢɹ, 

ɩɨɥɭɱɟɧɧɵɟ ɜ ɯɨɞɟ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬɵ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 

 

ɋ ɜɧɟɞɪɟɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɜ ɱɚɫɬɧɨɫɬɢ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɜ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ 

ɝɟɧɟɪɚɰɢɢ ɩɪɨɛɥɟɦɚ ɧɚɞɟɠɧɨɫɬɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɫɟɝɨ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɤɨɦɩɥɟɤɫɚ ɫɬɚɧɨɜɢɬɫɹ ɨɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ. ɇɟɨɛɯɨɞɢɦɚ 

ɪɚɡɪɚɛɨɬɤɚ ɢ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɢ ɪɚɫɱɟɬɚ ɧɚɞɟɠɧɨɫɬɢ, 

ɤɨɬɨɪɵɟ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɩɨɡɜɨɥɹɬ ɭɱɢɬɵɜɚɬɶ ɜɟɪɨɹɬɧɨɫɬɧɵɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɢ 

ɨɩɵɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥ ɬɚɤɠɟ ɪɚɫɫɱɢɬɚɬɶ 

ɧɚɞɟɠɧɨɫɬɶ ɭɫɬɚɧɨɜɨɤ, ɩɪɨɜɟɫɬɢ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ɜɚɪɢɚɧɬɨɜ 

ɫɯɟɦ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɛɚɡɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɢ ɨɛɨɫɧɨɜɚɬɶ ɜɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɜɚɪɢɚɧɬɚ. ɂɫɯɨɞɹ ɢɡ ɫɨɜɪɟɦɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ 

ɤ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɪɚɫɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɱɚɫɬɶɸ ɨɛɹɡɚɬɟɥɶɧɵɯ 

ɪɚɛɨɬ ɧɚ ɫɬɚɞɢɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ. 

Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɢ ɨɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ, 

ɢɫɩɨɥɶɡɭɸɳɢɯ ɜɟɬɪɨɜɭɸ ɢ/ɢɥɢ ɫɨɥɧɟɱɧɭɸ ɷɧɟɪɝɢɸ, ɹɜɥɹɟɬɫɹ ɧɨɜɵɦ 

ɧɚɩɪɚɜɥɟɧɢɟɦ ɜ ɨɰɟɧɤɟ ɧɚɞɟɠɧɨɫɬɢ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɷɧɟɪɝɨɫɢɫɬɟɦ. 

Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɫɭɳɟɫɬɜɟɧɧɨ 

ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɷɧɟɪɝɨɛɥɨɤɚ ɢ ɜɨ ɦɧɨɝɨɦ ɡɚɜɢɫɢɬ ɨɬ ɦɟɫɬɧɵɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ (ɜɟɬɪɚ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ), ɤɨɬɨɪɵɟ ɧɨɫɹɬ 

ɩɟɪɟɦɟɧɧɵɣ ɯɚɪɚɤɬɟɪ. ȼɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɦɨɝɭɬ ɧɟɫɬɢ ɭɛɵɬɤɢ 

ɨɬ ɧɟɡɚɩɥɚɧɢɪɨɜɚɧɧɵɯ ɨɬɤɥɸɱɟɧɢɣ, ɤɚɤ ɢɡ-ɡɚ ɨɬɤɚɡɚ ɫɚɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɚɤ ɢ 

ɢɡ-ɡɚ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ (ɨɬɫɭɬɫɬɜɢɟ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɞɥɹ 

ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɢɥɢ ɲɬɨɪɦɨɜɨɣ 

ɜɟɬɟɪ ɞɥɹ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ). ɉɪɢɪɨɞɧɵɟ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɟɫɭɪɫɵ 

ɹɜɥɹɸɬɫɹ ɧɟɫɬɚɛɢɥɶɧɵɦɢ ɢ ɩɟɪɟɦɟɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ 

ɨɬ ɜɪɟɦɟɧɢ ɫɭɬɨɤ, ɜɪɟɦɟɧɢ ɝɨɞɚ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɢɫɫɥɟɞɭɟɦɨɣ 

ɬɟɪɪɢɬɨɪɢɢ. Ɉɧɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɱɚɫɬɢɱɧɨɣ ɧɟɩɪɟɞɫɤɚɡɭɟɦɨɫɬɶɸ ɢ 

ɡɧɚɱɢɬɟɥɶɧɨɣ ɢɡɦɟɧɱɢɜɨɫɬɶɸ. 
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ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ ɦɟɬɨɞɵ 

ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ, ɫɨɞɟɪɠɚɳɢɯ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɢ/ɢɥɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ, ɞɢɡɟɥɶ-ɝɟɧɟɪɚɬɨɪɧɵɟ ɭɫɬɚɧɨɜɤɢ 

ɢ ɭɫɬɪɨɣɫɬɜɚ ɧɚɤɨɩɥɟɧɢɹ ɷɧɟɪɝɢɢ. ɍɱɟɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɨɰɟɧɢɜɚɬɶ 

ɜɥɢɹɧɢɟ ɚɜɚɪɢɣɧɵɯ ɨɬɤɚɡɨɜ ɢ ɫɨɫɬɚɜɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɤɨɥɢɱɟɫɬɜɨ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɚɜɬɨɧɨɦɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɝɟɧɟɪɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɨɩɪɟɞɟɥɹɬɶ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɫ ɭɱɟɬɨɦ ɧɚɞɟɠɧɨɫɬɢ. 
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ABSTRACT 
 

With the introduction of renewable energy sources, in particular wind power and 

photovoltaic installations, in autonomous generation systems, the problem of the 

reliability of the equipment used and the entire energy complex becomes one of the 

main ones. Development and improvement of methods of analysis and calculation of 

reliability is required, which will allow at the design stage to take into account the 

probabilistic characteristics of renewable energy resources, reliability indicators and 

operating experience of the equipment used. Also, to calculate the reliability of plants, 

perform a comparative analysis of the reliability of options for schemes of autonomous 

generation systems based on renewable energy sources and justify the choice of the 

best option. Based on current requirements for project documentation, the calculation 

of reliability is part of the mandatory work at the design stage of electrical installations. 

Modeling and assessing the reliability of autonomous generation systems using 

wind or solar energy is a new area in assessing the reliability of isolated power systems. 

The functioning of renewable energy sources differs significantly from the traditional 

generating unit and largely depends on local energy resources (wind, solar radiation), 

which are variable in nature. Renewable energy sources can suffer unplanned outages, 

both due to a failure of the equipment itself and due to natural energy resources (lack 

of solar radiation for photovoltaic plants, insufficient wind speed or gale for wind 

power plants). Natural energy resources are unstable and variable sources of energy, 

which depend on the time of day, season and geographical location of the studied area. 

They are characterized by partial unpredictability and considerable variability. 

In this regard, it seems relevant to improve the methods for assessing the 

reliability of energy complexes containing wind power or photovoltaic, diesel 

generator sets and energy storage devices. Reliability accounting allows us to assess 

the impact of emergency failures and equipment composition on the amount of 

electricity generated by autonomous generation systems, as well as to determine 

technical and economic indicators taking into account reliability. 
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ȼȼȿȾȿɇɂȿ 

 

Ʉɚɤ ɢɡɜɟɫɬɧɨ, ɫɭɳɟɫɬɜɭɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɬɢɩɚ ɫɢɫɬɟɦ, ɢɫɩɨɥɶɡɭɸɳɢɯ 

ɜɨɡɨɛɧɨɜɥɹɟɦɭɸ ɷɧɟɪɝɢɸ: ɚɜɬɨɧɨɦɧɵɟ ɢ ɫɟɬɟɜɵɟ. 

Ⱥɜɬɨɧɨɦɧɵɟ ɷɤɫɩɥɭɚɬɢɪɭɸɬɫɹ ɧɚ ɨɛɴɟɤɬɚɯ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ 

ɜɨɡɦɨɠɧɨɫɬɢ ɩɨɞɤɥɸɱɟɧɢɹ ɤ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɟɬɢ. 

ɋɟɬɟɜɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɢɦɟɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɝɟɧɟɪɢɪɨɜɚɬɶ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɜ ɫɟɬɢ ɨɛɳɟɝɨ ɩɨɥɶɡɨɜɚɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɗɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɪɚɬɟɝɢɢ Ɋɨɫɫɢɢ, ɧɚ ɩɟɪɢɨɞ ɞɨ 2030 ɝɨɞɚ [1] 

ɨɞɧɢɦ ɢɡ ɩɪɢɨɪɢɬɟɬɨɜ ɹɜɥɹɟɬɫɹ ɪɚɡɜɢɬɢɟ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ 

ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

Ɇɧɨɝɢɟ ɚɜɬɨɪɵ ɡɚɧɢɦɚɥɢɫɶ ɪɚɡɪɚɛɨɬɤɨɣ ɦɚɬɟɦɚɬɢɱɟɫɤɢɯ ɦɨɞɟɥɟɣ ɢ 

ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɷɧɟɪɝɢɢ 

ɜɟɬɪɚ ɢ/ɢɥɢ ɫɨɥɧɰɚ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɢɯ ɪɚɛɨɬ ɫɨɫɪɟɞɨɬɨɱɟɧɚ ɧɚ ɨɰɟɧɤɟ ɧɚɞɟɠɧɨɫɬɢ 

ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɯ ɬɨɥɶɤɨ ɧɚ ɷɧɟɪɝɢɢ ɜɟɬɪɚ ɢɥɢ ɫɨɥɧɰɚ, ɝɨɪɚɡɞɨ 

ɦɟɧɶɲɟ ɩɨɫɜɹɳɟɧɨ ɨɰɟɧɤɟ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ, ɫɨɞɟɪɠɚɳɢɯ 

ɬɪɚɞɢɰɢɨɧɧɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɬɚɤɢɟ ɤɚɤ ɞɢɡɟɥɶɧɵɟ ɝɟɧɟɪɚɬɨɪɵ, ɚ ɬɚɤɠɟ 

ɭɫɬɪɨɣɫɬɜɚ ɧɚɤɨɩɥɟɧɢɹ ɷɧɟɪɝɢɢ (ɚɤɤɭɦɭɥɹɬɨɪɧɵɟ ɛɚɬɚɪɟɢ), ɪɚɛɨɬɚɸɳɢɟ 

ɫɨɜɨɤɭɩɧɨ ɫ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ. 
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1 Ɉɫɧɨɜɧɵɟ ɩɨɧɹɬɢɹ ɢ ɦɟɬɨɞɵ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

 

ɋ ɦɚɹ 2016 ɝɨɞɚ ɤɚɠɞɵɣ ɝɪɚɠɞɚɧɢɧ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɢɦɟɟɬ ɩɪɚɜɨ ɧɚ 

ɛɟɫɩɥɚɬɧɨɟ ɩɨɥɭɱɟɧɢɟ ɡɟɦɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ ɞɨ ɨɞɧɨɝɨ ɝɟɤɬɚɪɚ ɜ 

ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ. ɗɬɨɬ ɨɤɪɭɝ 

ɜɤɥɸɱɚɟɬ ɧɟ ɬɨɥɶɤɨ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ ɜ ɩɪɢɜɵɱɧɨɦ ɧɚɦ ɜɫɟɦ ɩɨɧɢɦɚɧɢɢ, ɧɨ ɢ ɪɹɞ 

ɞɪɭɝɢɯ ɫɭɛɴɟɤɬɨɜ, ɜɫɟɝɨ ɢɯ ɧɚɫɱɢɬɵɜɚɟɬɫɹ 11, ɚ ɢɦɟɧɧɨ – ɉɪɢɦɨɪɫɤɢɣ, 

Ʉɚɦɱɚɬɫɤɢɣ ɢ ɏɚɛɚɪɨɜɫɤɢɣ Ʉɪɚɹ, Ⱥɦɭɪɫɤɭɸ, ɋɚɯɚɥɢɧɫɤɭɸ ɢ Ɇɚɝɚɞɚɧɫɤɭɸ 

ɨɛɥɚɫɬɢ, ȿɜɪɟɣɫɤɭɸ ɚɜɬɨɧɨɦɧɭɸ ɨɛɥɚɫɬɶ, ɑɭɤɨɬɫɤɢɣ ɚɜɬɨɧɨɦɧɵɣ ɨɤɪɭɝ. ȼɨɬ ɷɬɨ 

ɩɪɢɜɵɱɧɵɣ ɞɥɹ ɧɚɫ ɜɫɟɯ Ⱦɚɥɶɧɢɣ ȼɨɫɬɨɤ. ɇɨ ɜ ɫɨɫɬɚɜ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ 

ɜɯɨɞɹɬ ɢ Ɋɟɫɩɭɛɥɢɤɚ ɋɚɯɚ, Ɋɟɫɩɭɛɥɢɤɚ Ȼɭɪɹɬɢɹ, ɚ ɬɚɤɠɟ Ɂɚɛɚɣɤɚɥɶɫɤɢɣ ɤɪɚɣ. 

ɉɥɨɳɚɞɶ ɷɬɨɝɨ ɪɟɝɢɨɧɚ ɩɨɱɬɢ 7 ɦɢɥɥɢɨɧɨɜ ɤɜɚɞɪɚɬɧɵɯ ɤɢɥɨɦɟɬɪɨɜ, ɚ ɧɚɫɟɥɟɧɢɟ 

ɜɫɟɝɨ – 8 ɦɢɥɥɢɨɧɨɜ ɱɟɥɨɜɟɤ. Ɍɨ ɟɫɬɶ ɧɚ ɨɞɧɨɝɨ ɱɟɥɨɜɟɤɚ ɩɪɢɯɨɞɢɬɫɹ ɱɭɬɶ 

ɦɟɧɶɲɟ ɨɞɧɨɝɨ ɤɜɚɞɪɚɬɧɨɝɨ ɤɢɥɨɦɟɬɪɚ, ɚ ɪɚɡɞɚɬɶ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɬɨɥɶɤɨ ɫɨɬɭɸ 

ɱɚɫɬɶ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɡɞɚɧɚ ɩɪɨɝɪɚɦɦɚ «Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɵɣ Ƚɟɤɬɚɪ».  

ɂɞɟɹ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ Ƚɟɤɬɚɪɚ – ɩɨɜɬɨɪɢɬɶ ɋɬɨɥɵɩɢɧɫɤɭɸ ɪɟɮɨɪɦɭ ɢ ɫ 

ɦɢɧɢɦɚɥɶɧɵɦ ɜɥɨɠɟɧɢɟɦ ɫɪɟɞɫɬɜ ɫɨ ɫɬɨɪɨɧɵ ɝɨɫɭɞɚɪɫɬɜɚ ɭɜɟɥɢɱɢɬɶ ɧɚɫɟɥɟɧɢɟ 

Ⱦɚɥɶɧɟɝɨ ȼɨɫɬɨɤɚ. ɉɨɥɭɱɟɧɢɟ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɝɟɤɬɚɪɚ ɦɨɠɟɬ ɩɨɦɨɱɶ ɫ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟɦ ɬɟɪɪɢɬɨɪɢɣ Ⱦɚɥɶɧɟɜɨɫɬɨɱɧɨɝɨ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɤɪɭɝɚ. 

 

1.1 Ɉɛɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɛɥɟɦɵ ɧɚɞɟɠɧɨɫɬɢ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɚɯ 

 

ɉɨ ɞɚɧɧɵɦ Ɇɢɧɷɧɟɪɝɨ ɊɎ, ɡɨɧɵ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ, 

ɧɟ ɢɦɟɸɳɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ ɢ ɤɪɭɩɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, 

ɡɚɧɢɦɚɸɬ ɨɤɨɥɨ 70% ɬɟɪɪɢɬɨɪɢɢ ɝɨɫɭɞɚɪɫɬɜɚ [2]. Ȼɨɥɶɲɢɧɫɬɜɨ ɢɡɨɥɢɪɨɜɚɧɧɵɯ 

ɢ ɦɚɥɨɧɚɫɟɥɟɧɧɵɯ ɩɨɫɟɥɟɧɢɣ, ɪɚɫɫɟɹɧɧɵɯ ɩɨ ɨɝɪɨɦɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, 

ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɫɭɪɨɜɵɯ ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɡɨɧɚɯ – ɋɢɛɢɪɢ, Ⱦɚɥɶɧɟɦ ȼɨɫɬɨɤɟ ɢ 

Ʉɪɚɣɧɟɦ ɋɟɜɟɪɟ. ɗɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɷɬɢɯ ɪɟɝɢɨɧɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ 
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ɞɢɡɟɥɶɧɵɦɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ (Ⱦɗɋ), ɪɚɛɨɬɚɸɳɢɦɢ ɧɚ ɞɨɪɨɝɨɦ ɢɦɩɨɪɬɧɨɦ 

ɬɨɩɥɢɜɟ. 

ɉɨ ɞɚɧɧɵɦ [3], ɤɨɥɢɱɟɫɬɜɨ Ⱦɗɋ, ɪɚɛɨɬɚɸɳɢɯ ɜ ɡɨɧɟ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 900 ɫ ɨɛɳɟɣ ɜɵɪɚɛɨɬɤɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

ɨɤɨɥɨ 2,54 ɦɥɪɞ ɤȼɬ·ɱ ɜ ɝɨɞ. ɋɟɝɨɞɧɹ ɦɧɨɝɢɟ Ⱦɗɋ ɢɦɟɸɬ ɮɢɡɢɱɟɫɤɢ ɢ ɦɨɪɚɥɶɧɨ 

ɢɡɧɨɲɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ. 

Ⱥɜɬɨɧɨɦɧɵɟ ɞɢɡɟɥɶɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɯɨɞɹɬ 

ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɪɟɦɨɧɬ ɫ ɰɟɥɶɸ ɩɨɞɞɟɪɠɚɧɢɹ ɢɯ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ. Ɉɞɧɚɤɨ ɨɛɨɛɳɟɧɢɟ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɨɩɵɬɚ 

ɷɤɫɩɥɭɚɬɚɰɢɢ Ⱦɗɋ [4] ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɪɚɣɨɧɚɯ ɷɬɨɬ ɢɫɬɨɱɧɢɤ 

ɩɢɬɚɧɢɹ ɹɜɥɹɟɬɫɹ ɧɟɧɚɞɟɠɧɵɦ. ɋɬɚɬɢɫɬɢɤɚ ɨɬɤɚɡɨɜ ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɢɯ 

ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɢ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɭɫɥɨɜɢɣ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ [5]. ȼɢɞɵ ɢ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ Ⱦɗɋ ɜ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.1. 

 

Ɍɚɛɥɢɰɚ 1.1 – ȼɢɞɵ ɢ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ ɚɜɬɨɧɨɦɧɵɯ 

ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ 

ȼɢɞɵ ɨɬɤɚɡɨɜ ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ 

Ɉɬɤɚɡɵ ɦɟɯɚɧɢɱɟɫɤɢɯ ɱɚɫɬɟɣ ɞɜɢɝɚɬɟɥɹ 

ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɬɨɩɥɢɜɧɨɣ ɚɩɩɚɪɚɬɭɪɵ 

ɡɚɝɪɹɡɧɟɧɢɟ, ɨɬɫɵɪɟɜɚɧɢɟ ɞɟɬɚɥɟɣ, 

ɤɨɧɬɚɤɬɨɜ 

ɩɪɢɦɟɧɟɧɢɟ ɞɟɬɚɥɟɣ ɞɪɭɝɢɯ ɦɚɪɨɤ 

Ɉɬɤɚɡɵ ɩɨ ɜɢɧɟ ɩɟɪɫɨɧɚɥɚ 

ɧɟɨɩɵɬɧɨɫɬɶ 

ɧɟɡɧɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɞɟɮɢɰɢɬ ɤɚɞɪɨɜ 

ɧɟɫɜɨɟɜɪɟɦɟɧɧɵɣ ɨɫɦɨɬɪ ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ɉɬɤɚɡ ɦɟɯɚɧɢɱɟɫɤɨɣ ɚɩɩɚɪɚɬɭɪɵ 
ɧɟɤɚɱɟɫɬɜɟɧɧɨɟ ɬɨɩɥɢɜɨ 

ɩɨɞɫɨɫ ɜɨɡɞɭɯɚ ɜ ɬɨɩɥɢɜɧɨɣ ɫɢɫɬɟɦɟ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ȼɢɞɵ ɨɬɤɚɡɨɜ ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ 

Ɏɢɡɢɱɟɫɤɢɣ ɢɡɧɨɫ ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɫɬɚɪɟɧɢɟ ɢɡɨɥɹɰɢɢ 

ɛɨɥɶɲɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ 

ɢɡ-ɡɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɪɚɛɨɬɵ 

ɢɡɧɨɫ ɷɥɟɦɟɧɬɨɜ ɢɡ-ɡɚ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ 

ɜɵɬɟɤɚɧɢɟ ɫɦɚɡɤɢ 

ɧɟɢɫɩɪɚɜɧɨɫɬɶ ɨɬɨɩɥɟɧɢɹ/ɫɢɫɬɟɦɵ 

ɨɯɥɚɠɞɟɧɢɹ 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɜɫɟ ɩɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɚɜɬɨɧɨɦɧɵɯ 

ɞɢɡɟɥɶɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ – ɷɬɨ ɨɬɤɚɡɵ, ɜɵɡɜɚɧɧɵɟ ɛɨɥɶɲɨɣ ɧɚɝɪɭɡɤɨɣ ɧɚ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ ɢɡ-ɡɚ ɞɥɢɬɟɥɶɧɨɝɨ ɝɪɚɮɢɤɚ ɪɚɛɨɬɵ. Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ȾȽ ɜ ɪɟɠɢɦɚɯ, ɛɥɢɡɤɢɯ ɤ ɦɚɤɫɢɦɚɥɶɧɵɦ ɧɚɝɪɭɡɤɚɦ, ɭɫɤɨɪɹɟɬ ɩɪɨɰɟɫɫ ɢɡɧɨɫɚ 

ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɜɬɨɪɵ ɪɹɞɚ ɪɚɛɨɬ [6,7] ɜɵɞɟɥɹɸɬ ɧɟ ɦɟɧɟɟ ɜɚɠɧɭɸ ɩɪɨɛɥɟɦɭ 

ɧɚɞɟɠɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɜ ɨɬɞɚɥɟɧɧɵɯ ɪɚɣɨɧɚɯ – ɡɚɜɢɫɢɦɨɫɬɶ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɨɬ ɩɨɫɬɚɜɨɤ ɬɨɩɥɢɜɚ. ɉɪɨɛɥɟɦɵ ɢ ɬɪɭɞɧɨɫɬɢ ɜ ɩɨɫɬɚɜɤɚɯ 

ɞɢɡɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɫɜɹɡɚɧɵ ɫ ɬɚɤɢɦɢ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɤɚɤ: 

 ɫɟɡɨɧɧɨɫɬɶ ɡɚɜɨɡɚ ɬɨɩɥɢɜɚ;   

 ɬɟɪɪɢɬɨɪɢɚɥɶɧɚɹ ɭɞɚɥɟɧɧɨɫɬɶ ɨɬ ɩɨɫɬɚɜɳɢɤɨɜ ɬɨɩɥɢɜɚ;   

  ɨɬɫɭɬɫɬɜɢɟ ɪɵɧɤɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɭɫɥɭɝ; 

  ɪɚɡɛɪɨɫɚɧɧɨɫɬɶ ɢ ɭɞɚɥɟɧɧɨɫɬɶ Ⱦɗɋ ɞɪɭɝ ɨɬ ɞɪɭɝɚ.   

ȼɫɟ ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɵɲɟ ɮɚɤɬɨɪɵ ɜɥɢɹɸɬ ɧɚ ɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɷɧɟɪɝɢɢ.  

ɂɡ-ɡɚ ɧɟɯɜɚɬɤɢ ɢ ɞɨɪɨɝɨɜɢɡɧɵ ɬɨɩɥɢɜɚ ɜɨ ɦɧɨɝɢɯ ɪɟɝɢɨɧɚɯ ɤɪɭɝɥɨɫɭɬɨɱɧɨɟ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɟ ɨɬ Ⱦɗɋ ɧɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ. Ɉɩɵɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɨɞɚɱɢ ɩɢɬɚɧɢɹ ɨɬ Ⱦɗɋ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɟɬ ɧɟ ɛɨɥɟɟ 6-8 

ɱɚɫɨɜ ɜ ɫɭɬɤɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɨɛɥɟɦɚ ɧɚɞɟɠɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ 

ɤɥɸɱɟɜɵɯ ɞɥɹ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ, ɪɚɫɫɪɟɞɨɬɨɱɟɧɧɵɯ ɩɨ Ɋɨɫɫɢɢ. 
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ɇɚɞɟɠɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɤɨɦɩɨɧɟɧɬɨɦ 

ɠɢɡɧɟɨɛɟɫɩɟɱɟɧɢɹ ɫɨɜɪɟɦɟɧɧɨɝɨ ɱɟɥɨɜɟɤɚ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɮɟɞɟɪɚɥɶɧɵɦ ɡɚɤɨɧɨɦ №261-ɎɁ ɨɬ 23.11.09 «Ɉɛ 

ɷɧɟɪɝɨɫɛɟɪɟɠɟɧɢɢ ɢ ɨ ɩɨɜɵɲɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɢ ɨ ɜɧɟɫɟɧɢɢ 

ɢɡɦɟɧɟɧɢɣ ɜ ɨɬɞɟɥɶɧɵɟ ɡɚɤɨɧɨɞɚɬɟɥɶɧɵɟ ɚɤɬɵ ɊɎ» ɢ ɫ ɪɚɫɩɨɪɹɠɟɧɢɟɦ 

ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ №1-ɪ ɨɬ 08.01.09 «Ɉɛ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ» ɡɚ ɫɱɟɬ ɫɨɡɞɚɧɢɹ ȺɋȽ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɦɨɠɧɨ ɩɨɜɵɫɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɝɟɧɟɪɚɰɢɢ, ɫɧɢɡɢɬɶ 

ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɫɧɢɡɢɬɶ ɱɚɫɬɨɬɭ ɨɬɤɚɡɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ Ⱦɗɋ. 

ɇɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɬɚɤɢɟ ɤɚɤ 

ɷɧɟɪɝɢɹ ɜɟɬɪɚ ɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɟ ɭɫɬɚɧɨɜɤɢ. 

 

1.2 ȼɟɬɪɨɜɚɹ ɢ ɫɨɥɧɟɱɧɚɹ ɷɧɟɪɝɢɹ ɜ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ 
ɝɟɧɟɪɚɰɢɢ 

 

Ⱥɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɝɟɧɟɪɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɟ ɬɨɥɶɤɨ ɧɚ ɜɟɬɪɨɜɨɣ ɢɥɢ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɧɟ ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɧɟɩɪɟɪɵɜɧɨɟ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɟ 

ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. Ɏɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɷɧɟɪɝɢɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ. 

Ɋɟɠɢɦɵ ɪɚɛɨɬɵ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɚ ɡɚɜɢɫɹɬ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɤɨɬɨɪɚɹ ɹɜɥɹɟɬɫɹ 

ɫɥɭɱɚɣɧɨɣ ɜɟɥɢɱɢɧɨɣ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɜɪɟɦɟɧɢ. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɟɬɪɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɪɨɹɬɧɨɫɬɧɵɦ ɨɩɢɫɚɧɢɟɦ ɫɥɭɱɚɣɧɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢɡɦɟɧɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɜɟɬɪɚ. Ȼɵɥɢ ɩɪɟɞɥɨɠɟɧɵ 

ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɮɭɧɤɰɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ [8]. ȼ ɪɚɛɨɬɟ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɜ ɤɨɧɤɪɟɬɧɨɦ ɦɟɫɬɨɩɨɥɨɠɟɧɢɢ 

ɩɪɢɧɹɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ȼɟɣɛɭɥɥɚ, ɬɚɤ ɤɚɤ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɨɧɨ ɞɚɟɬ ɧɚɢɛɨɥɶɲɭɸ 

ɬɨɱɧɨɫɬɶ ɜ ɞɢɚɩɚɡɨɧɟ ɫɤɨɪɨɫɬɟɣ ɨɬ 4 ɞɨ 20 ɦ/ɫ.  
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Ⱦɚɧɧɵɟ ɨ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɚɩɩɪɨɤɫɢɦɢɪɭɸɬ ɫɬɚɧɞɚɪɬɧɨɣ ɮɭɧɤɰɢɟɣ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

ሻߥሺܨ  = ͳ − ݁−ቀ𝜈೎ቁ𝑘,                                                                                                                     (1.1) 

 

ɝɞɟ  c – ɩɚɪɚɦɟɬɪ ɦɚɫɲɬɚɛɚ, ɮɢɡɢɱɟɫɤɢ ɤɨɧɤɪɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɩɚɪɚɦɟɬɪɚ 

ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɜɵɛɨɪɨɦ ɲɤɚɥɵ ɢɡɦɟɪɟɧɢɹ;  

  k – ɩɚɪɚɦɟɬɪ ɮɨɪɦɵ, ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɳɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɜɚɪɢɚɰɢɢ, 

ɟɝɨ ɦɨɠɧɨ ɝɪɚɮɢɱɟɫɤɢ ɨɰɟɧɢɬɶ, ɩɨɞɛɢɪɚɹ ɡɧɚɱɟɧɢɟ ɩɚɪɚɦɟɬɪɚ, ɤɨɬɨɪɨɟ 

ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɧɚɢɥɭɱɲɟɣ ɥɢɧɟɣɧɨɫɬɢ ɝɪɚɮɢɤɚ;  

    Ȟ – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; 

  F(Ȟ) – ɮɭɧɤɰɢɹ ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɨɜɬɨɪɹɟɦɨɫɬɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɨɧɚ 

ɩɨɤɚɡɵɜɚɟɬ ɞɨɥɸ ɜɪɟɦɟɧɢ (ɜɟɪɨɹɬɧɨɫɬɶ) ɬɨɝɨ, ɱɬɨ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɪɚɜɧɚ ɢɥɢ ɧɢɠɟ, 

ɱɟɦ Ȟ. 

ɉɥɨɬɧɨɫɬɶ ɪɚɫɩɪɟɞɟɥɟɧɢɹ: 

 ݂ሺߥሻ = ௗ𝐹ሺ𝜈ሻௗ𝜈 = 𝑘௖ ∙ ቀ𝜈௖ቁ𝑘−ଵ ∙ ݁−ቀ𝜈೎ቁ𝑘.                                                                               (1.2) 

 

ȼɟɪɨɹɬɧɨɫɬɶ ɩɨɜɬɨɪɟɧɢɹ ɜɟɬɪɚ ɜ ɥɸɛɨɦ ɢɧɬɟɪɜɚɥɟ ɫɤɨɪɨɫɬɟɣ: 

 ʟሺߥଵ < ߥ < ଶሻߥ = ଶሻߥሺܨ − ଵሻߥሺܨ = ݁−ቀ𝜈భ೎ ቁ𝑘 − ݁−ቀ𝜈మ೎ ቁ𝑘.                                   (1.3) 

 

Ƚɨɞɨɜɚɹ ɨɠɢɞɚɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ȼɗɍ: 

 𝑊ʑЭʢʝЖ = ʡ ∙ ∑ ሻߥ𝑖ሺ݌ ∙𝑚𝑖=ଵ 𝑁𝑖ሺߥሻ,                                                                                        (1.4) 

 

ɝɞɟ  T – ɱɢɫɥɨ ɱɚɫɨɜ ɪɚɛɨɬɵ ȼɗɍ ɡɚ ɝɨɞ; 

m – ɤɨɥɢɱɟɫɬɜɨ ɝɪɚɞɚɰɢɣ ɫɤɨɪɨɫɬɟɣ ɜɟɬɪɚ;  

https://mash-xxl.info/info/236058
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 ሻ – ɜɵɯɨɞɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɢ ɞɚɧɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨߥሻ  – ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɫɤɨɪɨɫɬɢ ɩɨ ɝɪɚɞɚɰɢɹɦ; 𝑁𝑖ሺߥ𝑖ሺ݌

ɪɚɛɨɱɟɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ȼɗɍ. 

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ ȼɗɍ: 

 𝑃 ˓.ʑЭʢ = 4,8ͳ ∙ ͳͲ−ସ ∙ ଶܦ ∙ 𝑝ଷߥ ∙ ߦ ∙ 𝜂˓ ∙ 𝜂г,                                                                (1.5) 

 

ɝɞɟ  D – ɞɢɚɦɟɬɪ ɜɟɬɪɨɤɨɥɟɫɚ, ɦ; ߥ˓ – ɪɚɫɱɟɬɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ; ߦ – ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɬɪɨɜɨɝɨ ɩɨɬɨɤɚ; 𝜂˓ ɢ 𝜂г – ɄɉȾ ɪɟɞɭɤɬɨɪɚ ɢ ɝɟɧɟɪɚɬɨɪɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɋɟɠɢɦɵ ɪɚɛɨɬɵ Ɏɗɉ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɨɢɧɬɟɧɫɢɜɧɵɦɢ, ɩɨɫɬɨɹɧɧɨ 

ɦɟɧɹɸɳɢɦɢɫɹ ɜɨ ɜɪɟɦɟɧɢ.   

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɨɫɧɨɜɨɣ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɢɢ ɹɜɥɹɸɬɫɹ ɞɚɧɧɵɟ ɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɦ ɭɞɟɥɶɧɨɦ ɡɧɚɱɟɧɢɢ ɩɨɫɬɭɩɚɸɳɟɣ 

ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɜ ɦɟɫɹɰ. Ɍɚɤɨɣ ɩɨɞɯɨɞ ɭɫɬɪɚɧɹɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ 

ɩɨɱɚɫɨɜɵɯ ɫɨɥɧɟɱɧɵɯ ɞɚɧɧɵɯ. ɇɚɢɛɨɥɟɟ ɩɨɥɧɨɣ ɹɜɥɹɟɬɫɹ ɛɚɡɚ ɞɚɧɧɵɯ NASA [9], 

ɩɨɥɭɱɟɧɧɚɹ ɧɚ ɨɫɧɨɜɟ ɞɚɧɧɵɯ ɫɨ ɫɩɭɬɧɢɤɨɜ.   

Ƚɨɞɨɜɚɹ ɨɠɢɞɚɟɦɚɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ Ɏɗɉ: 

 𝑊ʣЭʞʝЖ = ∑ 𝑖ܧ ∙ 𝜂ʣЭʞ ∙ 𝜂И ∙ ܵʣЭʞ ∙ 𝑛ʣЭʞ𝑘𝑖=ଵ ∙ ሺ 𝑝ܶௗ𝑖 − 𝑝ܶ௕𝑠𝑖ሻ,                              (1.6) 

 

ɝɞɟ  ܧ𝑖 – ɭɫɪɟɞɧɟɧɧɨɟ ɞɥɹ i-ɝɨ ɦɟɫɹɰɚ ɫɭɬɨɱɧɨɟ ɭɞɟɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɚɞɚɸɳɟɣ 

ɪɚɞɢɚɰɢɢ ɧɚ ɨɪɢɟɧɬɢɪɨɜɚɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ; 𝜂ʣЭʞ – ɄɉȾ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ; 𝜂И – ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɢɧɜɟɪɬɨɪɚ; ܵʣЭʞ – ɩɥɨɳɚɞɶ ɧɟɡɚɬɟɧɟɧɧɨɣ ɱɚɫɬɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ; 𝑛ʣЭʞ – ɤɨɥɢɱɟɫɬɜɨ Ɏɗɉ; 𝑝ܶௗ𝑖 – ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɜ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɦ i-ɦ ɦɟɫɹɰɟ; 
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𝑝ܶ௕𝑠𝑖 – ɤɨɥɢɱɟɫɬɜɨ ɛɟɫɫɨɥɧɟɱɧɵɯ ɞɧɟɣ ɜ i-ɦ ɦɟɫɹɰɟ. 

 

ɋɪɟɞɧɹɹ ɦɨɳɧɨɫɬɶ, ɜɵɪɚɛɚɬɵɜɚɟɦɚɹ Ɏɗɉ, ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ: 

 𝑃 ˓.ʣЭʞ = ܧ ∙ 𝜂ʣЭʞ ∙ 𝜂И ∙ ܵʣЭʞ ∙ 𝑛ʣЭʞ ∙ 𝑇𝑝೏−𝑇𝑝್𝑠𝑇𝑝೏  .                                                    (1.7) 

 

Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɩɨɫɬɨɹɧɧɨɝɨ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɩɨɬɪɟɛɢɬɟɥɟɣ ɨɬ 

ɝɟɧɟɪɚɬɨɪɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɢɢ ɨɧɢ ɞɨɥɠɧɵ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɫɨɜɦɟɫɬɧɨ ɫ 

ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɬɚɧɢɹ: ɝɚɡɨɝɟɧɟɪɚɬɨɪɚɦɢ ɢ/ɢɥɢ ɧɚɤɨɩɢɬɟɥɹɦɢ 

ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ (ȺȻ). Ɍɚɤɠɟ ɩɟɪɫɩɟɤɬɢɜɧɨ ɢ ɫɨɜɦɟɫɬɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɢɢ. 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɛɨɬɵ [10-17] ɩɨɫɜɹɳɟɧɧɵɟ ɜɨɩɪɨɫɚɦ ɫɨɡɞɚɧɢɹ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɦɩɥɟɤɫɨɜ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ/ɢɥɢ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ. Ɉɛɨɛɳɚɹ ɪɟɡɭɥɶɬɚɬɵ 

ɧɚɭɱɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ 

ɤɨɧɮɢɝɭɪɚɰɢɨɧɧɵɯ ɜɚɪɢɚɧɬɨɜ ɩɨɫɬɪɨɟɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɝɟɧɟɪɚɬɨɪɧɵɯ ɫɢɫɬɟɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ/ɢɥɢ ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ȾȽ ɢ ȺȻ: 

– ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɫɨɜɦɟɫɬɧɨ ɫ ɞɢɡɟɥɶɧɵɦ 

ɝɟɧɟɪɚɬɨɪɨɦ (ȼɗɍ+ȾȽ);  

– ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɪɚɛɨɬɚɸɳɢɣ ɫɨɜɦɟɫɬɧɨ ɫ 

ɞɢɡɟɥɶɧɵɦ ɝɟɧɟɪɚɬɨɪɨɦ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɟɣ (Ɏɗɉ+ȾȽ+ȺȻ);  

– ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɚɹ ɭɫɬɚɧɨɜɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɫɨɜɦɟɫɬɧɨ ɫ ɞɢɡɟɥɶɧɵɦ 

ɝɟɧɟɪɚɬɨɪɨɦ ɢ ɫɢɫɬɟɦɨɣ ɚɤɤɭɦɭɥɢɪɨɜɚɧɢɹ ɷɧɟɪɝɢɢ (ȼɗɍ+ȾȽ+ȺȻ);  

– ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ, ɞɢɡɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ ɢ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ 

(ȼɗɍ+Ɏɗɉ+ȾȽ+ȺȻ); 

– ɫɨɜɦɟɫɬɧɚɹ ɪɚɛɨɬɚ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɢ ɞɢɡɟɥɶɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ȼɗɍ+Ɏɗɉ+ȾȽ).  
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ɋɨɫɬɚɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɤɨɧɤɪɟɬɧɨɦ ɦɟɫɬɟ ɡɚɜɢɫɢɬ ɨɬ ɧɚɥɢɱɢɹ 

ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɜɢɞɚ ɦɟɫɬɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ. 

ɉɪɢɦɟɧɟɧɢɟ ɜɟɬɪɨɞɢɡɟɥɶɧɵɯ ɷɧɟɪɝɨɭɫɬɚɧɨɜɨɤ ɩɟɪɫɩɟɤɬɢɜɧɨ ɞɥɹ ɪɚɣɨɧɨɜ ɫ 

ɜɵɫɨɤɢɦ ɢ ɫɪɟɞɧɢɦ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ. ȼ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ 

ɹɜɥɹɟɬɫɹ ɬɟɪɪɢɬɨɪɢɹ ȼɨɫɬɨɤɚ, ɚ ɬɚɤɠɟ ɦɵɫɵ ɢ ɨɫɬɪɨɜɚ ɸɠɧɨɝɨ ɩɨɛɟɪɟɠɶɹ 

ɪɟɝɢɨɧɚ. ɋɪɟɞɧɟɦɟɫɹɱɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɷɬɢɯ ɪɚɣɨɧɚɯ ɡɢɦɨɣ ɫɨɫɬɚɜɥɹɟɬ 7-15 

ɦ/ɫ, ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɫ ɫɢɥɶɧɵɦɢ ɜɟɬɪɚɦɢ (ɛɨɥɟɟ 18 ɦ/ɫ) – ɨɬ 60 ɞɨ 110 [18]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɥɧɟɱɧɨ-ɞɢɡɟɥɶɧɵɯ ɭɫɬɚɧɨɜɨɤ ɩɟɪɫɩɟɤɬɢɜɧɨ ɜ ɪɚɣɨɧɚɯ ɫ 

ɜɵɫɨɤɢɦ ɢ ɫɪɟɞɧɢɦ ɫɨɥɧɟɱɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ. Ɇɚɝɚɞɚɧɫɤɚɹ ɨɛɥɚɫɬɶ ɨɬɧɨɫɢɬɫɹ ɤ 

ɡɨɧɟ ɫɨ ɫɪɟɞɧɢɦ ɫɨɥɧɟɱɧɵɦ ɩɨɬɟɧɰɢɚɥɨɦ. ɉɨ ɞɚɧɧɵɦ [19, 20], 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɥɧɟɱɧɨɝɨ ɫɢɹɧɢɹ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1700 

ɞɨ 2000 ɱɚɫɨɜ ɜ ɝɨɞ. 

 

1.3 ɉɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 

ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

 

ɇɚɞɟɠɧɨɫɬɶ ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɫɜɨɣɫɬɜɨ ɨɛɴɟɤɬɚ ɜɵɩɨɥɧɹɬɶ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɮɭɧɤɰɢɢ ɜ ɡɚɞɚɧɧɨɦ ɨɛɴɟɦɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɛɳɢɦɢ 

ɡɚɞɚɧɧɵɦɢ ɮɭɧɤɰɢɹɦɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɫɢɫɬɟɦɚɦ ɝɟɧɟɪɚɰɢɢ ɹɜɥɹɸɬɫɹ 

ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɟɨɛɯɨɞɢɦɨɦ ɤɨɥɢɱɟɫɬɜɟ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɟɣ ɬɪɟɛɭɟɦɨɝɨ ɤɚɱɟɫɬɜɚ [21]. 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɫɨ ɜɪɟɦɟɧɟɦ ɜɵɯɨɞɢɬ ɢɡ ɫɬɪɨɹ. Ɉɬɤɚɡ 

ɩɨɧɢɦɚɟɬɫɹ ɤɚɤ ɫɨɛɵɬɢɟ, ɡɚɤɥɸɱɚɸɳɟɟɫɹ ɜ ɧɚɪɭɲɟɧɢɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɨɛɴɟɤɬɚ [22]. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɪɚɡɪɭɲɟɧɧɵɟ ɷɥɟɦɟɧɬɵ 

ɭɫɬɚɧɨɜɤɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬɫɹ. ȼɤɥɸɱɟɧɢɟ ɜ ɪɚɛɨɬɭ ɪɟɡɟɪɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 

ɩɨɡɜɨɥɹɟɬ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɛɟɡ ɩɪɟɪɵɜɚɧɢɹ ɪɚɛɨɬɵ ɭɫɬɚɧɨɜɤɢ. 

ɉɪɨɰɟɫɫ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɢ ɩɪɨɮɢɥɚɤɬɢɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟ ɩɨɥɧɨɫɬɶɸ 

ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɨɬɤɚɡɨɜ ɭɫɬɚɧɨɜɨɤ, ɧɨ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɠɚɟɬ ɜɟɪɨɹɬɧɨɫɬɶ 
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ɢɯ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɧɚɞɟɠɧɨɫɬɶ. Ʌɸɛɨɣ ɨɛɴɟɤɬ ɢ ɟɝɨ ɫɜɨɣɫɬɜɚ 

ɦɨɝɭɬ ɛɵɬɶ ɨɩɢɫɚɧɵ ɪɚɡɥɢɱɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ. ȼɵɛɨɪ 

ɫɢɫɬɟɦɵ ɩɨɤɚɡɚɬɟɥɟɣ – ɷɬɨ ɡɚɞɚɱɚ, ɪɟɲɟɧɢɟ ɤɨɬɨɪɨɣ ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ 

ɯɚɪɚɤɬɟɪɚ ɨɛɴɟɤɬɚ, ɟɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɨɛɳɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɩɪɨɰɟɫɫɭ ɢ ɪɟɡɭɥɶɬɚɬɚɦ 

ɟɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ, ɤɪɢɬɟɪɢɟɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɟɝɨ ɷɤɨɧɨɦɢɱɟɫɤɨɣ 

ɷɮɮɟɤɬɢɜɧɨɫɬɢ. ȼ ɪɚɛɨɬɟ ɨɫɧɨɜɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ 

ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ȺɋȽ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɷɧɟɪɝɢɢ, ɹɜɥɹɸɬɫɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ Ȝ (t), 1/ɝɨɞ, ɫɪɟɞɧɟɟ ɜɪɟɦɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ τɫɪ, ɱ, ɫɤɨɪɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ȝ, 1/ɝɨɞ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ 

– ɷɬɨ ɭɫɥɨɜɧɚɹ ɩɥɨɬɧɨɫɬɶ ɜɟɪɨɹɬɧɨɫɬɢ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɨɬɤɚɡɚ ɞɥɹ ɞɚɧɧɨɝɨ 

ɦɨɦɟɧɬɚ ɜɪɟɦɟɧɢ, ɩɪɢ ɭɫɥɨɜɢɢ, ɱɬɨ ɞɨ ɷɬɨɝɨ ɦɨɦɟɧɬɚ ɨɬɤɚɡ ɧɟ ɩɪɨɢɡɨɲɟɥ. 

Ɏɢɡɢɱɟɫɤɢɣ ɫɦɵɫɥ ɩɥɨɬɧɨɫɬɢ ɜɟɪɨɹɬɧɨɫɬɢ ɨɬɤɚɡɚ – ɷɬɨ ɱɢɫɥɨ ɨɬɤɚɡɨɜ ɷɥɟɦɟɧɬɨɜ 

ɡɚ ɥɸɛɨɣ ɞɨɫɬɚɬɨɱɧɨ ɦɚɥɵɣ ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ [21]. 

ɇɚ ɪɢɫɭɧɤɟ 1.1 ɩɨɤɚɡɚɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɨɬ 

ɜɪɟɦɟɧɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɢɩɢɱɧɚɹ ɞɥɹ ɦɧɨɝɢɯ ɷɥɟɦɟɧɬɨɜ ɷɥɟɤɬɪɨɧɧɨɝɨ ɢ 

ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɚ ɪɢɫɭɧɤɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɜɟɫɶ ɜɪɟɦɟɧɧɨɣ ɢɧɬɟɪɜɚɥ ɦɨɠɧɨ ɪɚɡɞɟɥɢɬɶ ɧɚ ɬɪɢ 

ɱɚɫɬɢ. ȼ ɩɟɪɜɨɦ ɢɡ ɧɢɯ (ɩɟɪɢɨɞ ɩɪɢɪɚɛɨɬɤɢ) ɮɭɧɤɰɢɹ Ȝ(t) ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɨɟ 

ɡɧɚɱɟɧɢɟ, ɷɬɨ ɫɜɹɡɚɧɨ ɫ ɨɬɤɚɡɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜɫɤɨɪɟ ɩɨɫɥɟ ɧɚɱɚɥɚ ɪɚɛɨɬ, 

ɜɵɡɜɚɧɧɵɦ ɫɤɪɵɬɵɦɢ ɞɟɮɟɤɬɚɦɢ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ. ȼɬɨɪɨɣ ɩɟɪɢɨɞ (ɩɟɪɢɨɞ 

ɧɨɪɦɚɥɶɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ) ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɫɬɨɹɧɧɵɦ ɡɧɚɱɟɧɢɟɦ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ. ɉɨɫɥɟɞɧɢɣ ɩɟɪɢɨɞ – ɷɬɨ ɩɟɪɢɨɞ ɫɬɚɪɟɧɢɹ. 
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Ɋɢɫɭɧɨɤ 1.1 – Ɂɚɜɢɫɢɦɨɫɬɶ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ ɨɬ ɜɪɟɦɟɧɢ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

 

ȼ ɪɚɛɨɬɟ ɩɪɢɧɢɦɚɟɬɫɹ Ȝ (t) = Ȝ = const, ɬɚɤ ɤɚɤ ɛɨɥɶɲɢɧɫɬɜɨ ɷɥɟɦɟɧɬɨɜ ɜ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɚɯ 

ɷɧɟɪɝɢɢ, ɢɦɟɸɬ ɞɥɢɬɟɥɶɧɵɣ ɩɟɪɢɨɞ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ 

ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɚ. ɉɟɪɢɨɞɨɦ ɩɪɢɪɚɛɨɬɤɢ ɦɨɠɧɨ ɩɪɟɧɟɛɪɟɱɶ, ɭɱɢɬɵɜɚɹ, ɱɬɨ 

ɧɨɪɦɚɥɶɧɚɹ ɪɚɛɨɬɚ ɧɚɱɢɧɚɟɬɫɹ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɷɬɨɝɨ ɩɟɪɢɨɞɚ. 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ – ɷɬɨ ɜɪɟɦɹ ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɪɨɫɬɨɹ, 

ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɨɞɧɨɝɨ ɫɛɨɹ. ȼɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ 

ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɚ ɢɥɢ ɮɨɬɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, 

ɨɫɧɨɜɧɵɦɢ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɸɬɫɹ ɯɚɪɚɤɬɟɪ ɧɟɢɫɩɪɚɜɧɨɫɬɢ, ɧɚɥɢɱɢɟ ɬɟɯɧɢɱɟɫɤɨɣ 

ɞɢɚɝɧɨɫɬɢɤɢ, ɫɬɟɩɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɪɟɦɨɧɬɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɨɛɪɚɬɧɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ: 

 τ˔˓ = ଵµ .                                                                                                                                        (1.8) 

 

ɋɬɚɬɢɫɬɢɤɚ ɨɬɤɚɡɨɜ ɦɨɠɟɬ ɛɵɬɶ ɩɨɥɭɱɟɧɚ ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɧɚɛɥɸɞɟɧɢɣ 

ɡɚ ɢɡɞɟɥɢɹɦɢ ɜ ɯɨɞɟ ɧɨɪɦɚɥɶɧɨɣ ɢɥɢ ɨɩɵɬɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɫɬɟɧɞɨɜɵɯ ɢɫɩɵɬɚɧɢɣ. Ʉɨɦɩɥɟɤɫɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɦɢ 
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ɧɚɞɟɠɧɨɫɬɶ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɛɚɡɟ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɛɨɬɵ, ɹɜɥɹɸɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ 

ɜɵɧɭɠɞɟɧɧɨɝɨ (ɚɜɚɪɢɣɧɨɝɨ) ɩɪɨɫɬɨɹ (qɩ) ɢ ɤɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ (Ʉɝ). 

Ʉɨɷɮɮɢɰɢɟɧɬɨɦ ɜɵɧɭɠɞɟɧɧɨɝɨ ɩɪɨɫɬɨɹ ɹɜɥɹɟɬɫɹ ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ 

ɫɢɫɬɟɦɚ (ɷɥɟɦɟɧɬ) ɜɵɣɞɟɬ ɢɡ ɫɬɪɨɹ ɜ ɩɪɨɢɡɜɨɥɶɧɨ ɜɵɛɪɚɧɧɨɟ ɜɪɟɦɹ ɜ ɢɧɬɟɪɜɚɥɚɯ 

ɦɟɠɞɭ ɩɥɚɧɨɜɵɦɢ ɪɟɦɨɧɬɚɦɢ. ȼ ɤɚɱɟɫɬɜɟ ɜɪɟɦɟɧɢ ɩɪɨɫɬɨɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɜɪɟɦɹ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɨɬɤɚɡɨɜ ɢ ɜɜɨɞɚ ɫɢɫɬɟɦɵ ɜ 

ɷɤɫɩɥɭɚɬɚɰɢɸ, ɚ ɬɚɤɠɟ ɜɪɟɦɹ ɩɪɨɫɬɨɹ ɢɡ-ɡɚ ɨɬɫɭɬɫɬɜɢɹ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ ɢ ɜɪɟɦɹ 

ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ ɪɚɛɨɬ. ɉɪɢ ɷɬɨɦ ɧɟ ɭɱɢɬɵɜɚɸɬɫɹ ɩɪɨɫɬɨɢ 

ɩɪɢ ɩɥɚɧɨɜɨɦ ɪɟɦɨɧɬɟ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɢ. 

ȿɫɥɢ i-ɣ ɷɥɟɦɟɧɬ ɹɜɥɹɟɬɫɹ ɧɟɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɵɦ, ɬɨ ɫɩɪɚɜɟɞɥɢɜɨ 

ɪɚɜɟɧɫɬɜɨ:  

𝑖ሺ𝑡ሻ˒ݍ  = ͳ − expሺ−𝜆𝑖 ∙ 𝑡ሻ = 𝜆𝑖 ∙ 𝑡,                                                                               (1.9) 

 

ɝɞɟ  t – ɪɚɫɱɟɬɧɨɟ ɜɪɟɦɹ. 

Ⱦɥɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɟɦɨɝɨ ɷɥɟɦɟɧɬɚ: 

𝑖ሺ𝑡ሻ˒ݍ  = 𝜆𝑖𝜆𝑖+µ𝑖 ∙ [ͳ − expሺ−𝜆𝑖 − µ𝑖ሻ ∙ 𝑡],                                                                 (1.10) 

 

ɝɞɟ  µ𝑖 – ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɷɥɟɦɟɧɬɚ ɫɢɫɬɟɦɵ, 1/ɝɨɞ. 

 

ɉɪɢ t→ ∞  ɢ ɩɪɢ 𝜆𝑖/µ𝑖 ≪1 ɩɨɥɭɱɚɟɬɫɹ: 

𝑖ሺ𝑡ሻ˒ݍ  = 𝜆𝑖𝜆𝑖+µ𝑖 ≈ 𝜆𝑖µ𝑖,                                                                                                              (1.11) 

 

ɢɥɢ  

𝑖ሺ𝑡ሻ˒ݍ  ≈ 𝜆𝑖 ∙ 𝜏𝑖,                                                                                                                      (1.12) 
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Ʉɨɷɮɮɢɰɢɟɧɬ ɝɨɬɨɜɧɨɫɬɢ i-ɝɨ ɷɥɟɦɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ ɫɨɛɨɣ 

ɜɟɪɨɹɬɧɨɫɬɶ ɬɨɝɨ, ɱɬɨ ɨɛɴɟɤɬ ɛɭɞɟɬ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɩɪɨɢɡɜɨɥɶɧɵɣ ɦɨɦɟɧɬ 

ɜɪɟɦɟɧɢ ɜ ɢɧɬɟɪɜɚɥɚɯ ɦɟɠɞɭ ɩɥɚɧɨɜɵɦɢ ɪɟɦɨɧɬɚɦɢ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 

 Кʒ𝑖 = ͳ − 𝑖˒ݍ .                                                                                                                        (1.13) 
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2 Ⱥɧɚɥɢɡ ɩɪɢɱɢɧ ɨɬɤɚɡɨɜ ɢ ɞɚɧɧɵɟ ɨ ɩɨɤɚɡɚɬɟɥɹɯ ɧɚɞɟɠɧɨɫɬɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ 

 

ɋɛɨɢ ɜ ɪɚɛɨɬɟ ɫɢɫɬɟɦɵ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɧɟɢɡɛɟɠɧɵ ɞɚɠɟ ɩɪɢ ɧɚɥɢɱɢɢ ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ 

ɷɤɫɩɥɭɚɬɚɰɢɢ. Ɉɧɢ ɜɨɡɧɢɤɚɸɬ ɩɨ ɪɹɞɭ ɨɛɴɟɤɬɢɜɧɵɯ ɩɪɢɱɢɧ ɫɥɭɱɚɣɧɨɝɨ 

ɯɚɪɚɤɬɟɪɚ. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɜɥɢɹɧɢɟɦ ɦɧɨɝɢɯ ɮɚɤɬɨɪɨɜ, 

ɤɨɬɨɪɵɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɥɢɹɸɬ ɧɚ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ. Ɂɧɚɧɢɟ ɩɪɢɱɢɧ 

ɨɬɤɚɡɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦɵ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɦɨɧɢɬɨɪɢɧɝɚ, ɢɫɩɵɬɚɧɢɣ, ɞɢɚɝɧɨɫɬɢɤɢ, ɩɥɚɧɨɜɨ-

ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɯ ɢ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɜɵɫɨɤɢɣ 

ɭɪɨɜɟɧɶ ɧɚɞɟɠɧɨɫɬɢ. 

 

2.1 ɉɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 

 

Ʉ ɜɵɯɨɞɭ ɢɡ ɫɬɪɨɹ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɦɨɠɟɬ ɩɪɢɜɟɫɬɢ ɤ 

ɩɨɜɪɟɠɞɟɧɢɸ ɤɨɧɫɬɪɭɤɰɢɢ ɥɸɛɨɝɨ ɢɡ ɤɨɦɩɨɧɟɧɬɨɜ ɭɫɬɚɧɨɜɤɢ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ 

ɪɚɡɪɭɲɟɧɢɟ ɜ ɛɟɬɨɧɧɨɦ ɨɫɧɨɜɚɧɢɢ, ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɫɚɦɢɯ ɥɨɩɚɫɬɟɣ, ɫɞɜɢɝɢ 

ɛɨɥɬɨɜ, ɢɡɝɢɛ ɩɨɞɜɟɫɨɤ ɢ ɞɪɭɝɢɟ ɧɟɩɨɥɚɞɤɢ [23]. 

ɋɨɝɥɚɫɧɨ ɢɫɫɥɟɞɨɜɚɧɢɹɦ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 

ɨɬɤɚɡɨɜ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɹɜɥɹɸɬɫɹ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ 

ɫɢɫɬɟɦɵ, ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɞɚɬɱɢɤɨɜ. ɋɚɦɵɣ ɞɨɪɨɝɨɣ ɬɢɩ ɨɬɤɚɡɚ ɜɟɬɪɹɧɵɯ 

ɬɭɪɛɢɧ – ɷɬɨ ɩɨɜɪɟɠɞɟɧɢɟ ɥɨɩɚɫɬɟɣ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɹɜɥɹɸɬɫɹ ɨɫɧɨɜɧɵɦ 

ɤɨɦɩɨɧɟɧɬɨɦ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ, ɚ ɫɬɨɢɦɨɫɬɶ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 

ɢɯ ɪɟɦɨɧɬɚ ɞɨɜɨɥɶɧɨ ɜɵɫɨɤɢ. ɋɬɨɢɦɨɫɬɶ ɥɨɩɚɫɬɟɣ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɢ ɦɨɠɟɬ ɫɨɫɬɚɜɥɹɬɶ 15-20% ɨɬ ɨɛɳɟɣ ɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ. 

Ⱦɪɭɝɢɦɢ ɜɚɠɧɵɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɭɫɬɚɧɨɜɤɢ ɹɜɥɹɸɬɫɹ 
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ɪɟɞɭɤɬɨɪɵ, ɩɨɞɲɢɩɧɢɤɢ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɜɚɥɚ ɢ ɜɵɫɨɤɨɫɤɨɪɨɫɬɧɵɟ ɨɩɨɪɧɵɟ 

ɩɨɞɲɢɩɧɢɤɢ. 

ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ȼɗɍ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 2.1. 

 

Ɍɚɛɥɢɰɚ 2.1 – ɉɪɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɣ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɨɤ 

ɍɡɟɥ/ɤɨɦɩɨɧɟɧɬ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɢ  
ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ ɩɨɜɪɟɠɞɟɧɢɹ  

Ʌɨɩɚɫɬɢ ɪɨɬɨɪɚ  
ɩɨɜɪɟɠɞɟɧɢɹ ɩɨɜɟɪɯɧɨɫɬɢ, ɬɪɟɳɢɧɵ, 

ɩɨɜɪɟɠɞɟɧɢɹ ɫɢɫɬɟɦɵ ɦɨɥɧɢɟɡɚɳɢɬɵ 

ɉɪɢɜɨɞ ɤɨɪɪɨɡɢɹ 

Ƚɨɧɞɨɥɚ  ɤɨɪɪɨɡɢɹ, ɬɪɟɳɢɧɵ  

Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɩɧɟɜɦɚɬɢɱɟɫɤɚɹ 

ɫɢɫɬɟɦɚ 
ɭɬɟɱɤɚ, ɤɨɪɪɨɡɢɹ 

Ȼɚɲɧɹ ɢ ɮɭɧɞɚɦɟɧɬ  ɤɨɪɪɨɡɢɹ, ɬɪɟɳɢɧɵ 

ɉɪɟɞɨɯɪɚɧɢɬɟɥɶɧɵɟ ɭɫɬɪɨɣɫɬɜɚ, ɞɚɬɱɢɤɢ ɢ 

ɬɨɪɦɨɡɧɵɟ ɫɢɫɬɟɦɵ 
ɩɨɜɪɟɠɞɟɧɢɹ, ɢɡɧɨɫ 

ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ, ɫɢɫɬɟɦɚ ɭɩɪɚɜɥɟɧɢɹ  ɤɨɪɪɨɡɢɹ, ɝɪɹɡɶ 

 

ɉɨɥɭɱɟɧɢɟ ɫɬɚɬɢɫɬɢɤɢ ɩɨ ɨɬɤɚɡɚɦ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɭɸ ɬɪɭɞɧɨɫɬɶ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɛɨɥɶɲɢɧɫɬɜɨ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɡɚɩɪɟɳɚɸɬ ɨɬɤɪɵɬɨ ɩɭɛɥɢɤɨɜɚɬɶ ɬɚɤɢɟ ɞɚɧɧɵɟ, ɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɬɚɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɧɟɞɨɫɬɭɩɧɚ, ɩɨɫɤɨɥɶɤɭ ɨɧɢ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɢ 

ɜɜɟɞɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɧɚɡɚɞ ɢ ɧɟ ɨɬɪɚɛɨɬɚɥɢ ɫɪɨɤ ɢɯ ɫɥɭɠɛɵ. 

Ɉɞɧɚɤɨ ɧɟɤɨɬɨɪɵɟ ɩɪɨɢɡɜɨɞɢɬɟɥɢ ɩɪɢɜɨɞɹɬ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɫɜɨɢɯ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ [24]. ȼ ɬɚɛɥɢɰɟ 2.2 ɩɪɢɜɟɞɟɧɵ ɩɨɤɚɡɚɬɟɥɢ 

ɧɚɞɟɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ȼɗɍ ɪɚɡɥɢɱɧɨɣ ɦɨɳɧɨɫɬɢ. 

 

 



24 

 

Ɍɚɛɥɢɰɚ 2.2 – ɉɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɭɫɬɚɧɨɜɨɤ ɪɚɡɥɢɱɧɵɯ ɦɨɳɧɨɫɬɟɣ 

Ʉɨɦɩɨɧɟɧɬ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɭɫɬɚɧɨɜɤɢ 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ Ȝ, 1/ɝɨɞ 
τ, ɱ 

300 ɤȼɬ 600 ɤȼɬ 1000 ɤȼɬ 

Ɉɬɤɚɡɵ 

ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ 

ɝɟɧɟɪɚɬɨɪ  0,04 0,075 0,13 28 

ɷɥɟɤɬɪɨɧɢɤɚ 0,24 0,27 0,31 16 

Ɉɬɤɚɡɵ ɫɪɟɞɫɬɜ 

ɭɩɪɚɜɥɟɧɢɹ 

ɦɟɯɚɧɢɱɟɫɤɢɣ 

ɬɨɪɦɨɡ  
0,01 0,03 0,03 3 

ɝɢɞɪɚɜɥɢɤɚ  0,04 0,26 - 9 

ɩɨɜɨɪɨɬɧɵɣ 

ɦɟɯɚɧɢɡɦ  
0,06 0,13 0,48 10 

ɞɚɬɱɢɤɢ 0,02 0,07 0,28 - 

ɉɪɢɜɨɞ 

ɥɨɩɚɫɬɢ  0,04 0,18 0,16 28 

ɤɨɪɨɛɤɚ ɩɟɪɟɞɚɱ  0,09 0,17 - 55 

ɜɚɥ/ɩɨɞɲɢɩɧɢɤɢ 0,008 0,01 0,06 5 

Ⱦɪɭɝɢɟ  1,1 0,21 0,25 33 

 

2.2 ɉɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

 

Ɍɟɯɧɢɱɟɫɤɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɚɤɠɟ 

ɦɨɝɭɬ ɛɵɬɶ ɜɵɡɜɚɧɵ ɪɚɡɧɨɝɨ ɪɨɞɚ ɩɪɢɱɢɧɚɦɢ, ɤ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɧɚɪɭɲɟɧɢɟ 

ɝɟɪɦɟɬɢɡɚɰɢɢ, ɤɨɪɪɨɡɢɹ, ɪɚɡɪɭɲɟɧɢɟ ɜɟɪɯɧɟɝɨ ɫɬɟɤɥɚ Ɏɗɉ, ɩɨɜɪɟɠɞɟɧɢɟ ɫɬɵɤɨɜ 

ɢ ɩɚɣɤɢ, ɪɚɫɬɪɟɫɤɢɜɚɧɢɟ ɹɱɟɟɤ, ɩɵɥɶ/ɝɪɹɡɶ/ɫɧɟɝ. 

ȼ ɬɚɛɥɢɰɟ 2.3 ɩɪɢɜɟɞɟɧɵ ɨɫɧɨɜɧɵɟ ɜɢɞɵ ɨɬɤɚɡɨɜ Ɏɗɉ, ɢ ɩɪɢɱɢɧɵ ɢɯ 

ɩɨɹɜɥɟɧɢɹ. 
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Ɍɚɛɥɢɰɚ 2.3 – Ɉɬɤɚɡɵ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɢ ɩɪɢɱɢɧɵ ɢɯ 

ɩɨɹɜɥɟɧɢɹ 

ȼɢɞ ɨɬɤɚɡɚ ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ 

ɇɚɪɭɲɟɧɢɟ ɝɟɪɦɟɬɢɡɚɰɢɢ ɨɛɟɫɰɜɟɱɢɜɚɧɢɟ, ɪɚɫɫɥɨɟɧɢɟ, ɩɨɩɚɞɚɧɢɟ  
ɜɥɚɝɢ 

Ɋɚɡɪɭɲɟɧɢɟ ɜɟɪɯɧɟɝɨ ɫɬɟɤɥɚ ɬɟɩɥɨɜɨɣ ɫɬɪɟɫɫ, ɜɟɬɟɪ ɢɥɢ ɝɪɚɞ 

ɉɨɜɪɟɠɞɟɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɚɣɤɢ 

ɷɥɟɤɬɪɢɱɟɫɤɢɟ ɩɟɪɟɝɪɭɡɤɢ, ɜɵɫɨɤɨɟ 

ɧɚɩɪɹɠɟɧɢɟ, ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ 

ɹɱɟɟɤ 

Ʉɨɪɪɨɡɢɹ ɜɥɚɠɧɨɫɬɶ 

Ɋɚɫɬɪɟɫɤɢɜɚɧɢɟ ɹɱɟɟɤ 

ɭɫɬɚɥɨɫɬɧɵɟ ɹɜɥɟɧɢɹ, ɛɪɚɤ ɩɪɢ 

ɢɡɝɨɬɨɜɥɟɧɢɢ ɹɱɟɟɤ, ɜɵɫɨɤɢɟ 

ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɧɚɩɪɹɠɟɧɢɹ, ɜɚɧɞɚɥɢɡɦ, 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɧɚɝɪɭɡɤɢ ɢɡ-ɡɚ ɜɟɬɪɚ 

(ɞɚɜɥɟɧɢɟ ɢ ɜɢɛɪɚɰɢɹ), ɝɪɚɞ, ɨɲɢɛɤɢ ɩɪɢ 

ɦɨɧɬɚɠɟ, ɨɛɫɥɭɠɢɜɚɧɢɟ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ, 

ɭɫɬɚɧɨɜɤɚ ɢ ɯɪɚɧɟɧɢɟ 

Ⱦɢɷɥɟɤɬɪɢɱɟɫɤɢɣ ɩɪɨɛɨɣ ɩɪɟɜɵɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ 

Ɉɬɫɥɚɢɜɚɧɢɟ (ɪɚɫɫɥɨɟɧɢɟ) ɫɨɫɬɚɜɧɵɯ 

ɷɥɟɦɟɧɬɨɜ ɦɨɞɭɥɹ 

ɬɪɟɳɢɧɵ, ɮɢɡɢɱɟɫɤɨɟ ɩɟɪɟɦɟɳɟɧɢɟ ɹɱɟɟɤ ɜ 

ɲɬɚɦɩɨɜɚɧɧɨɣ ɚɥɸɦɢɧɢɟɜɨɣ ɩɨɞɥɨɠɤɟ, 

ɫɥɚɛɚɹ ɚɞɝɟɡɢɹ ɦɟɬɚɥɥɢɡɚɰɢɢ ɹɱɟɟɤ; 

ɪɚɫɲɢɪɟɧɢɟ ɢɡɝɢɛɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ, 

ɜɵɡɜɚɧɧɵɯ ɧɟɪɚɜɧɨɦɟɪɧɵɦ ɪɚɫɲɢɪɟɧɢɟɦ ɢ 

ɫɠɚɬɢɟɦ ɡɚɯɜɚɱɟɧɧɨɣ ɜɥɚɝɢ ɢ ɜɨɡɞɭɯɚ 

ɉɵɥɶ ɩɥɨɬɧɨɫɬɶ ɩɵɥɢ 

 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɜɥɢɹɧɢɟ 

ɩɪɢɱɢɧ ɫɛɨɟɜ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɧɵɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ 

ɩɪɢɱɢɧɚɦɢ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢɡ ɤɪɢɫɬɚɥɥɢɱɟɫɤɨɝɨ 

ɤɪɟɦɧɢɹ ɹɜɥɹɸɬɫɹ ɜɵɫɨɤɚɹ ɜɥɚɠɧɨɫɬɶ, ɩɪɢɜɨɞɹɳɚɹ ɤ ɤɨɪɪɨɡɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ 

(ɨɤɨɥɨ 30%), ɬɟɩɥɨɜɨɣ ɫɬɪɟɫɫ (16%), ɚ ɬɚɤɠɟ ɫɨɱɟɬɚɧɢɟ ɯɨɥɨɞɚ ɢ ɜɥɚɠɧɨɫɬɢ 

(14%). ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬɤɚɡɵ ɬɨɧɤɨɩɥɟɧɨɱɧɵɯ ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜɵɡɜɚɧɵ 

ɜɵɫɨɤɨɣ ɜɥɚɠɧɨɫɬɶɸ (66%) ɢ ɢɡɛɵɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ (20%). 
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ȼ ɬɚɛɥɢɰɟ 2.4 ɩɪɢɜɟɞɟɧɵ ɨɛɨɛɳɟɧɧɵɟ ɞɚɧɧɵɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɬɤɚɡɨɜ Ɏɗɉ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɨɩɪɟɞɟɥɟɧɚ ɤɚɤ ɞɥɹ ɨɬɞɟɥɶɧɵɯ Ɏɗɉ, 

ɬɚɤ ɢ ɢɯ ɦɚɫɫɢɜɨɜ. 

 

Ɍɚɛɥɢɰɚ 2.4 – ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 

ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ 

Ɍɢɩ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ 
ɋɨɫɬɚɜ ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɨɬɤɚɡɨɜ, 1/ɝɨɞ 

Ⱥɦɨɪɮɧɵɟ ɤɪɟɦɧɢɟɜɵɟ      

(a-Si) 

ɦɨɞɭɥɶ 0,0087 

ɦɚɫɫɢɜ 0,0095 

Ɇɨɧɨɤɪɢɫɬɚɥɢɱɟɫɤɢɟ 

ɤɪɟɦɧɢɟɜɵɟ (mono-Si) 

ɦɨɞɭɥɶ 0,0036 

ɦɚɫɫɢɜ 0,0023 

ɉɨɥɢɤɪɢɫɬɚɥɥɢɱɟɫɤɢɟ 

ɤɪɟɦɧɢɟɜɵɟ (multi-Si) 

ɦɨɞɭɥɶ 0,0064 

ɦɚɫɫɢɜ 0,0059 

ɇɚ ɨɫɧɨɜɟ Ɍɟɥɥɭɪɢɞɚ 

Ʉɚɞɦɢɹ (CdTe) 

ɦɨɞɭɥɶ 0,004 

ɦɚɫɫɢɜ 0,003 

ɂɡ ɋɟɥɟɧɢɞɚ Ɇɟɞɢ-ɂɧɞɢɹ-

Ƚɚɥɥɢɹ (CIGS) 

ɦɨɞɭɥɶ 0,0096 

ɦɚɫɫɢɜ 0,0002 

 

2.3 ɉɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ 

 

ɋɜɢɧɰɨɜɨ-ɤɢɫɥɨɬɧɵɟ ɛɚɬɚɪɟɢ ɧɚɢɛɨɥɟɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɢɡ-ɡɚ ɢɯ ɧɢɡɤɨɣ ɫɬɨɢɦɨɫɬɢ, ɩɪɢɟɦɥɟɦɨɝɨ ɫɪɨɤɚ ɫɥɭɠɛɵ, ɩɪɨɫɬɨɬɵ ɨɛɫɥɭɠɢɜɚɧɢɹ 

ɢ ɜɵɫɨɤɢɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ [25].  

ɏɚɪɚɤɬɟɪɧɵɟ ɨɬɤɚɡɵ ɫɜɢɧɰɨɜɨ-ɤɢɫɥɨɬɧɵɯ ȺȻ ɢ ɩɪɢɱɢɧɵ ɢɯ ɩɨɹɜɥɟɧɢɹ, 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.5. 
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Ɍɚɛɥɢɰɚ 2.5 – Ɉɬɤɚɡɵ ɫɜɢɧɰɨɜɨ-ɤɢɫɥɨɬɧɵɯ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ ɛɚɬɚɪɟɣ ɢ ɩɪɢɱɢɧɵ 

ɢɯ ɩɨɹɜɥɟɧɢɹ 

ȼɢɞ ɨɬɤɚɡɚ ȼɨɡɦɨɠɧɵɟ ɩɪɢɱɢɧɵ 

ɋɭɥɶɮɚɬɚɰɢɹ ɷɥɟɤɬɪɨɞɨɜ 

ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɩɟɪɜɨɝɨ ɡɚɪɹɞɚ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɧɟɞɨɡɚɪɹɞɵ 

ɱɪɟɡɦɟɪɧɨ ɝɥɭɛɨɤɢɟ ɪɚɡɪɹɞɵ 

ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ ɛɚɬɚɪɟɹ ɨɫɬɚɜɚɥɚɫɶ 
ɪɚɡɪɹɠɟɧɧɨɣ 

ɧɟɩɨɥɧɨɟ ɩɨɤɪɵɬɢɟ ɷɥɟɤɬɪɨɞɨɜ ɷɥɟɤɬɪɨɥɢɬɨɦ 

Ʉɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ 

ɤɨɪɨɛɥɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

ɩɨɜɪɟɠɞɟɧɢɟ ɢɥɢ ɞɟɮɟɤɬ ɫɟɩɚɪɚɬɨɪɨɜ 

ɡɚɦɵɤɚɧɢɟ ɧɚɪɨɫɬɚɦɢ ɝɭɛɱɚɬɨɝɨ ɫɜɢɧɰɚ 

Ʉɨɪɨɛɥɟɧɢɟ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ 

ɱɪɟɡɦɟɪɧɨ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɩɪɢ 

ɩɪɢɜɟɞɟɧɢɢ ɜ ɞɟɣɫɬɜɢɟ ɛɚɬɚɪɟɢ 

ɫɢɥɶɧɚɹ ɫɭɥɶɮɚɬɚɰɢɹ ɩɥɚɫɬɢɧ 

ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɞɚɧɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫ 

ɫɨɫɟɞɧɢɦ ɨɬɪɢɰɚɬɟɥɶɧɵɦ 

Ʉɨɪɨɛɥɟɧɢɟ ɨɬɪɢɰɚɬɟɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ 

ɩɨɜɬɨɪɧɵɟ ɩɟɪɟɦɟɧɵ ɧɚɩɪɚɜɥɟɧɢɹ ɡɚɪɹɞɚ ɩɪɢ 

ɢɡɦɟɧɟɧɢɢ ɩɨɥɹɪɧɨɫɬɢ ɷɥɟɤɬɪɨɞɚ 

ɜɨɡɞɟɣɫɬɜɢɟ ɫɨ ɫɬɨɪɨɧɵ ɫɨɫɟɞɧɟɝɨ 

ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɷɥɟɤɬɪɨɞɚ 

ɍɫɚɞɤɚ ɨɬɪɢɰɚɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ ɡɚɪɹɞɧɨɝɨ ɬɨɤɚ ɢɥɢ 

ɱɪɟɡɦɟɪɧɵɣ ɩɟɪɟɡɚɪɹɞ ɩɪɢ ɧɟɩɪɟɪɵɜɧɨɦ 

ɝɚɡɨɨɛɪɚɡɨɜɚɧɢɢ 

ɧɟɞɨɛɪɨɤɚɱɟɫɬɜɟɧɧɵɟ ɷɥɟɤɬɪɨɞɵ 

ɂɡɦɟɧɟɧɢɟ ɪɚɡɦɟɪɨɜ ɩɨɥɨɠɢɬɟɥɶɧɵɯ 

ɷɥɟɤɬɪɨɞɨɜ 

ɪɚɡɪɹɞɵ ɞɨ ɤɨɧɟɱɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɧɢɠɟ 

ɞɨɩɭɫɬɢɦɵɯ ɡɧɚɱɟɧɢɣ 

ɡɚɝɪɹɡɧɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɚ 

Ɋɚɡɴɟɞɚɧɢɟ ɧɢɠɧɟɣ ɱɚɫɬɢ 

ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɥɟɤɬɪɨɞɨɜ 

ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɟ ɧɟɞɨɜɟɞɟɧɢɟ ɡɚɪɹɞɚ ɞɨ ɤɨɧɰɚ, ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɨɫɥɟ ɞɨɥɢɜɨɤ ɷɥɟɤɬɪɨɥɢɬ ɩɥɨɯɨ 

ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɫɫɥɨɟɧɢɟ 

ɇɚ ɞɧɟ ɛɚɤɨɜ ɡɧɚɱɢɬɟɥɶɧɵɣ ɫɥɨɣ 

ɲɥɚɦɚ ɬɟɦɧɨɝɨ ɰɜɟɬɚ 
ɫɢɫɬɟɦɚɬɢɱɟɫɤɢɟ ɢɡɥɢɲɧɢɟ ɡɚɪɹɞɵ ɢ ɩɟɪɟɡɚɪɹɞɵ 

 

ɋɚɦɨɪɚɡɪɹɞ ɢ ɝɚɡɨɜɵɞɟɥɟɧɢɟ. 

ȼɵɞɟɥɟɧɢɟ ɝɚɡɚ ɢɡ ɚɤɤɭɦɭɥɹɬɨɪɨɜ 

ɡɚɝɪɹɡɧɟɧɢɟ ɷɥɟɤɬɪɨɥɢɬɚ ɫɨɟɞɢɧɟɧɢɹɦɢ ɦɟɬɚɥɥɨɜ 

ɦɟɞɢ, ɠɟɥɟɡɚ, ɦɵɲɶɹɤɚ, ɜɢɫɦɭɬɚ 
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Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɤɚɡɨɜ ɢ ɢɯ ɩɪɢɱɢɧ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɩɵɬɚɧɢɣ 

ɢ ɢɡɦɟɪɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɜɧɟɲɧɢɯ ɩɪɨɜɟɪɨɤ ɚɤɤɭɦɭɥɹɬɨɪɧɵɯ 

ɛɚɬɚɪɟɣ. 

 

2.4 ɉɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɢɧɜɟɪɬɨɪɚ 

 

ɂɧɜɟɪɬɨɪ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɭɹɡɜɢɦɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɚɜɬɨɧɨɦɧɵɯ 

ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ɉɩɵɬ 

ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɬɤɚɡ ɢɧɜɟɪɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ ɩɪɢɱɢɧɨɣ 

ɨɬɤɚɡɨɜ ɜ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɇɚɢɛɨɥɟɟ ɜɚɠɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɨɬɤɚɡɨɜ ɢɧɜɟɪɬɨɪɚ 

ɹɜɥɹɸɬɫɹ: ɞɟɮɟɤɬɵ ɩɪɢ ɢɡɝɨɬɨɜɥɟɧɢɢ ɭɫɬɪɨɣɫɬɜɚ ɢɥɢ ɨɲɢɛɤɚ ɧɚ ɷɬɚɩɟ 

ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; ɧɟɩɪɚɜɢɥɶɧɚɹ ɷɤɫɩɥɭɚɬɚɰɢɹ; ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɷɥɟɤɬɪɢɱɟɫɤɢɯ 

ɤɨɦɩɨɧɟɧɬɨɜ; ɝɪɨɡɨɜɨɣ ɲɬɨɪɦ. 

 

2.5 ɉɪɢɱɢɧɵ ɨɬɤɚɡɨɜ ɧɢɡɤɨɜɨɥɶɬɧɵɯ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ 

ɜɵɤɥɸɱɚɬɟɥɟɣ 

 

ɉɨɜɪɟɠɞɟɧɢɟ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɬɚɰɢɨɧɚɪɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɢ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɢɦɢ ɨɩɟɪɚɰɢɣ: ɨɬɤɥɸɱɟɧɢɟ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ, 

ɧɚɝɪɭɡɨɤ, ɨɩɟɪɚɬɢɜɧɵɟ ɩɟɪɟɤɥɸɱɟɧɢɹ ɢ ɬ. ɞ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ 

ɩɨɜɪɟɠɞɟɧɢɹ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ: ɜɵɯɨɞ ɢɡ ɫɬɪɨɹ ɩɪɢɜɨɞɨɜ; 

ɦɟɯɚɧɢɱɟɫɤɨɟ ɩɨɜɪɟɠɞɟɧɢɟ; ɨɛɝɨɪɚɧɢɟ ɤɨɧɬɚɤɬɨɜ; ɢɡɧɨɫ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɯ 

ɭɫɬɪɨɣɫɬɜ. ɋɤɨɪɨɫɬɶ ɢɡɧɨɫɚ ɤɨɧɬɚɤɬɨɜ ɩɪɢ ɩɟɪɟɤɥɸɱɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬ ɭɪɨɜɟɧɶ 

ɧɚɞɟɠɧɨɫɬɢ ɪɚɛɨɬɵ ɭɫɬɪɨɣɫɬɜ. 

ȼ ɬɚɛɥɢɰɟ 2.6 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɟɪɨɹɬɧɨɫɬɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɢ ɪɟɡɟɪɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ȺɋȽ ɧɚ ɨɫɧɨɜɟ ȼɂɗ. 
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Ɍɚɛɥɢɰɚ 2.6 – ɉɨɤɚɡɚɬɟɥɢ ɧɚɞɟɠɧɨɫɬɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 

ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

Ʉɨɦɩɨɧɟɧɬɵ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ 

ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

Ɂɧɚɱɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ 

Ȝ, 1/ɝɨɞ τ, ɝɨɞ 

Ɋɚɛɨɱɢɣ ɞɢɡɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ 0,025 0,015 

Ɋɟɡɟɪɜɧɵɣ ɞɢɡɟɥɶɧɵɣ ɝɟɧɟɪɚɬɨɪ 0,0025 0,015 

Ⱥɤɤɭɦɭɥɹɬɨɪɧɚɹ ɛɚɬɚɪɟɹ 0,003 0,0015 

ɂɧɜɟɪɬɨɪ 0,113 0,083 

ȼɵɩɪɹɦɢɬɟɥɶ 0,015 0,0003 

Ʉɨɧɜɟɪɬɨɪ 0,0009 0,0003 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɜɵɤɥɸɱɚɬɟɥɶ 0,4 ɤȼ 0,0015 0,0003 

Ʉɚɛɟɥɶɧɚɹ ɥɢɧɢɹ 0,4 ɤȼ 0,007 0,0015 

ɋɛɨɪɧɵɟ ɲɢɧɵ 0,4 ɤȼ 0,003 0,0015 
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3 ɋɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɦɟɬɨɞɨɜ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥяɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 
ɷɧɟɪɝɢɢ 

 

Ⱥɧɚɥɢɡ ɧɚɞɟɠɧɨɫɬɢ ȺɋȽ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɹɜɥɹɟɬɫɹ ɫɥɨɠɧɨɣ ɩɪɚɤɬɢɱɟɫɤɨɣ ɡɚɞɚɱɟɣ, ɪɟɲɟɧɢɸ ɤɨɬɨɪɨɣ ɩɨɫɜɹɳɟɧɨ 

ɧɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɬ [26-29]. ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɜ 

ɷɬɢɯ ɪɚɛɨɬɚɯ ɛɵɥɢ ɪɟɚɥɢɡɨɜɚɧɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɦɟɬɨɞɨɜ: 

ɚɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɦɟɬɨɞ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɬɨɹɧɢɣ (ɬɟɨɪɢɹ Ɇɚɪɤɨɜɫɤɢɯ 

ɩɪɨɰɟɫɫɨɜ), ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɩɨ ɦɟɬɨɞɭ Ɇɨɧɬɟ-Ʉɚɪɥɨ, ɦɟɬɨɞ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ, ɦɟɬɨɞ 

ɩɟɪɟɱɢɫɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ. 

Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɪɚɛɨɬ ɫɨɫɪɟɞɨɬɨɱɟɧɨ ɧɚ ɨɰɟɧɤɟ ɧɚɞɟɠɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɢɯ 

ɫɢɫɬɟɦ, ɨɫɧɨɜɚɧɧɵɯ ɬɨɥɶɤɨ ɧɚ ɜɟɬɪɨɜɨɣ ɢɥɢ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ, ɝɨɪɚɡɞɨ ɦɟɧɶɲɟ 

ɪɚɛɨɬ ɩɨɫɜɹɳɟɧɨ ɨɰɟɧɤɟ ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ, ɫɨɞɟɪɠɚɳɢɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ 

ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɢ ɪɚɛɨɬɚɸɳɢɯ ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ.  

ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɚɧɚɥɢɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ. Ⱥɧɚɥɢɬɢɱɟɫɤɢɣ ɦɟɬɨɞ 

ɞɚɟɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɟɪɨɹɬɧɨɫɬɢ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ 

ɩɨɤɪɵɬɶ ɩɪɨɝɧɨɡɢɪɭɟɦɭɸ ɧɚɝɪɭɡɤɭ. ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

ɦɨɞɟɥɶ ɝɟɧɟɪɚɰɢɢ ɨɛɵɱɧɨ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɜɢɞɟ ɬɚɛɥɢɰɵ ɦɨɳɧɨɫɬɟɣ ɢ ɫɜɹɡɚɧɧɵɯ 

ɫ ɧɢɦɢ ɜɟɪɨɹɬɧɨɫɬɟɣ ɢɯ ɨɬɤɥɸɱɟɧɢɹ. Ɇɨɞɟɥɶ ɧɚɝɪɭɡɤɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɨɣ 

ɫɭɬɨɱɧɨɣ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢɥɢ ɤɪɢɜɨɣ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ. ɗɬɨɬ ɠɟ 

ɦɟɬɨɞ ɩɨɡɠɟ ɛɵɥ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɧɚ ɚɜɬɨɧɨɦɧɭɸ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɫɢɫɬɟɦɭ, 

ɨɫɧɨɜɚɧɧɭɸ ɧɚ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɹɯ. 

Ⱦɟɬɚɥɶɧɵɣ ɭɱɟɬ ɜɥɢɹɧɢɹ ɫɬɨɯɚɫɬɢɱɟɫɤɨɣ ɩɪɢɪɨɞɵ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɧɚ 

ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɩɪɨɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɟɬɨɞɚ Ɇɨɧɬɟ-Ʉɚɪɥɨ. Ɇɟɬɨɞ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɨ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 

(ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ) ɟɠɟɱɚɫɧɨ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɥɨɤɚɰɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɨɞɟɥɟɣ ɜɪɟɦɟɧɧɵɯ ɪɹɞɨɜ, ɤɨɬɨɪɵɟ ɫɨɡɞɚɸɬɫɹ ɫ 
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ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɚɪɯɢɜɧɵɯ ɞɚɧɧɵɯ, ɫɨɛɪɚɧɧɵɯ ɡɚ ɧɟɫɤɨɥɶɤɨ ɥɟɬ. ȿɠɟɱɚɫɧɵɟ 

ɞɚɧɧɵɟ ɨ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɚɯ ɩɨɡɜɨɥɹɸɬ ɨɩɪɟɞɟɥɢɬɶ ɜɵɯɨɞɧɭɸ 

ɦɨɳɧɨɫɬɶ ɜɟɬɪɨɝɟɧɟɪɚɬɨɪɨɜ ɢ/ɢɥɢ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ. Ɇɟɬɨɞ ɬɚɤɠɟ ɜɤɥɸɱɚɟɬ ɜ 

ɫɟɛɹ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɫɨɫɬɨɹɧɢɹ ɚɤɤɭɦɭɥɹɬɨɪɧɨɣ ɛɚɬɚɪɟɢ ɢɡ ɜɪɟɦɟɧɧɨɝɨ ɪɹɞɚ 

ɝɟɧɟɪɚɰɢɢ ɢ ɧɚɝɪɭɡɤɢ ɚɧɚɥɢɡɢɪɭɟɦɨɣ ɫɢɫɬɟɦɵ. ɋɥɨɠɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɟɬɨɞɚ 

Ɇɨɧɬɟ-Ʉɚɪɥɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɬɪɟɛɭɸɬɫɹ ɬɨɱɧɵɟ ɢ ɞɟɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨ 

ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢɥɢ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɦɟɫɬɨɩɨɥɨɠɟɧɢɹ. Ⱦɥɹ 

ɦɧɨɝɢɯ ɪɟɝɢɨɧɨɜ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɥɢɛɨ ɨɬɫɭɬɫɬɜɭɸɬ, ɥɢɛɨ ɢɦɟɸɬɫɹ ɜ 

ɫɠɚɬɨɦ ɜɢɞɟ. 

Ɍɚɤ ɠɟ ɞɥɹ ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ ȼɂɗ ɜ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦɚɯ ɝɟɧɟɪɚɰɢɢ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɬɨɞ ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɬɨɹɧɢɣ (Ɇɚɪɤɨɜɫɤɢɟ ɩɪɨɰɟɫɫɵ).  ȼɫɟ 

ɜɨɡɦɨɠɧɵɟ ɩɟɪɟɯɨɞɵ ɜ ɬɚɤɨɣ ɫɢɫɬɟɦɟ ɨɩɢɫɵɜɚɸɬɫɹ Ɇɚɪɤɨɜɫɤɢɦ ɝɪɚɮɨɦ 

ɫɨɫɬɨɹɧɢɣ. ȼ ɦɟɬɨɞɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɨɞɟɥɶ ɦɧɨɝɨɤɪɚɬɧɵɯ ɩɟɪɟɯɨɞɨɜ ɢɡ ɨɞɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɜ ɞɪɭɝɨɟ, ɭɱɢɬɵɜɚɸɳɚɹ ɢɡɦɟɧɟɧɢɟ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɚ ɬɚɤɠɟ 

ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɫɨɫɬɨɹɧɢɹ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ (ɪɚɛɨɱɟɟ, ɩɨɧɢɠɟɧɧɨɟ, 

ɨɬɤɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ). ȼɟɪɨɹɬɧɨɫɬɶ ɜɵɯɨɞɚ ɢɡ ɫɬɪɨɹ ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɡ-ɡɚ 

ɨɬɫɭɬɫɬɜɢɹ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ ɭɱɢɬɵɜɚɟɬɫɹ ɩɭɬɟɦ ɨɛɴɟɞɢɧɟɧɢɹ ɦɨɞɟɥɢ 

ɜɵɯɨɞɧɨɣ ɦɨɳɧɨɫɬɢ ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɦɨɞɟɥɢ ɮɭɧɤɰɢɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ 

ɜɟɪɨɹɬɧɨɫɬɟɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ. Ƚɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɦɟɬɨɞɚ 

ɩɪɨɫɬɪɚɧɫɬɜɚ ɫɨɫɬɨɹɧɢɣ ɹɜɥɹɟɬɫɹ ɱɟɬɤɚɹ ɤɚɪɬɢɧɚ ɜɫɟɯ ɫɨɫɬɨɹɧɢɣ ɫɢɫɬɟɦɵ ɢ 

ɩɟɪɟɯɨɞɨɜ ɦɟɠɞɭ ɧɢɦɢ. Ɉɰɟɧɤɚ ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɬɟɯɧɢɱɟɫɤɢɯ ɫɢɫɬɟɦ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɟɩɟɣ Ɇɚɪɤɨɜɚ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɦɧɨɠɟɫɬɜɨ ɮɚɤɬɨɪɨɜ 

(ɱɚɫɬɢɱɧɵɟ ɨɬɤɚɡɵ, ɩɥɚɧɨɜɵɟ ɢ ɚɜɚɪɢɣɧɵɟ ɪɟɦɨɧɬɵ, ɨɬɤɚɡɵ ɩɨ ɨɛɳɢɦ ɩɪɢɱɢɧɚɦ, 

ɡɚɜɢɫɢɦɵɟ ɨɬɤɚɡɵ, ɩɨɝɨɞɧɵɟ ɭɫɥɨɜɢɹ, ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɨɬɤɚɡɨɜ), ɜɥɢɹɸɳɢɯ 

ɧɚ ɪɚɛɨɬɭ ɫɢɫɬɟɦɵ. Ɉɞɧɚɤɨ ɷɬɨɬ ɦɟɬɨɞ ɢɦɟɟɬ ɪɹɞ ɧɟɞɨɫɬɚɬɤɨɜ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɯ 

ɟɝɨ ɩɪɢɦɟɧɟɧɢɟ: ɨɬɫɭɬɫɬɜɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ (ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɦɟɠɞɭ 

ɫɨɫɬɨɹɧɢɹɦɢ, ɜɟɪɨɹɬɧɨɫɬɶ ɫɨɫɬɨɹɧɢɣ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɛɵɜɚɧɢɹ ɜ 

ɤɚɠɞɨɦ ɫɨɫɬɨɹɧɢɢ); ɜɵɫɨɤɚɹ ɪɚɡɦɟɪɧɨɫɬɶ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɢ ɚɧɚɥɢɡɟ 

ɧɚɞɟɠɧɨɫɬɢ ɫɢɫɬɟɦ ɫ ɛɨɥɶɲɢɦ ɱɢɫɥɨɦ ɷɥɟɦɟɧɬɨɜ.  
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ɇɚɢɦɟɧɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɦɟɬɨɞɚɦɢ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ 

ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ȼɂɗ ɹɜɥɹɸɬɫɹ ɬɚɤɢɟ ɦɟɬɨɞɵ, ɤɚɤ ɦɟɬɨɞ ɞɟɪɟɜɚ 

ɨɬɤɚɡɨɜ ɢ ɦɟɬɨɞ ɩɟɪɟɱɢɫɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ. 

Ɇɟɬɨɞ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɨɣ 

ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɩɢɬɚɧɢɹ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɚɯ ɢ 

ɛɚɬɚɪɟɹɯ, ɩɪɢ ɷɬɨɦ ɭɱɢɬɵɜɚɸɬɫɹ ɨɬɤɚɡɵ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɢ ɢɧɜɟɪɬɨɪɚ. Ɇɟɬɨɞ 

ɹɜɥɹɟɬɫɹ ɦɨɳɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ ɞɥɹ ɨɰɟɧɤɢ ɧɚɞɟɠɧɨɫɬɢ ɪɟɚɥɶɧɵɯ ɬɟɯɧɢɱɟɫɤɢɯ 

ɫɢɫɬɟɦ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɩɨɦɨɝɚɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɩɨɬɟɧɰɢɚɥɶɧɵɟ ɫɛɨɢ ɢ ɩɨɜɵɲɚɟɬ 

ɧɚɞɟɠɧɨɫɬɶ ɫɢɫɬɟɦɵ ɧɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɜɢɡɭɚɥɶɧɨ 

ɩɪɟɞɫɬɚɜɢɬɶ ɩɪɢɱɢɧɧɨ-ɫɥɟɞɫɬɜɟɧɧɵɟ ɫɜɹɡɢ ɦɟɠɞɭ ɫɛɨɹɦɢ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɚɢɛɨɥɟɟ 

ɜɚɠɧɵɟ ɫɛɨɢ ɢ ɧɟɞɨɫɬɚɬɤɢ ɜ ɫɢɫɬɟɦɟ. Ɉɞɧɚɤɨ ɦɟɬɨɞ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ ɬɪɟɛɭɟɬ 

ɡɧɚɱɢɬɟɥɶɧɵɯ ɭɫɢɥɢɣ ɩɪɢ ɩɨɫɬɪɨɟɧɢɢ ɞɟɪɟɜɚ ɨɬɤɚɡɨɜ. ɗɬɨɬ ɮɚɤɬɨɪ 

ɫɩɨɫɨɛɫɬɜɨɜɚɥ ɟɝɨ ɧɟɛɨɥɶɲɨɦɭ ɪɚɡɜɢɬɢɸ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɢ ɨɰɟɧɤɟ 

ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

Ɇɟɬɨɞ ɩɟɪɟɱɢɫɥɟɧɢɹ ɫɨɫɬɨɹɧɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ 

ɩɨɤɚɡɚɬɟɥɟɣ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ 

ɫɨɥɧɟɱɧɵɯ ɷɥɟɦɟɧɬɨɜ. Ɇɟɬɨɞ ɭɱɢɬɵɜɚɟɬ ɜɥɢɹɧɢɟ ɱɚɫɬɨɬɵ ɨɬɤɚɡɨɜ ɤɨɦɩɨɧɟɧɬɨɜ 

ɫɢɫɬɟɦɵ ɧɚ ɜɵɯɨɞɧɭɸ ɦɨɳɧɨɫɬɶ, ɭɪɨɜɟɧɶ ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɬɟɪɢ ɦɨɳɧɨɫɬɢ. 

Ʉɚɠɞɵɣ ɤɨɦɩɨɧɟɧɬ ɮɨɬɨɷɥɟɤɬɪɢɱɟɫɤɨɣ ɫɢɫɬɟɦɵ ɢɦɟɟɬ ɞɜɚ ɜɡɚɢɦɨɢɫɤɥɸɱɚɸɳɢɯ 

ɫɨɫɬɨɹɧɢɹ: ɪɚɛɨɱɟɟ ɫɨɫɬɨɹɧɢɟ ɢ ɫɨɫɬɨɹɧɢɟ ɨɠɢɞɚɧɢɹ. Ɇɟɬɨɞ ɩɟɪɟɱɢɫɥɟɧɢɹ 

ɫɨɫɬɨɹɧɢɣ ɩɨɡɜɨɥɹɟɬ ɭɱɢɬɵɜɚɬɶ ɢɡɦɟɧɟɧɢɟ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɥɧɟɱɧɨɝɨ 

ɢɡɥɭɱɟɧɢɹ, ɧɨ ɩɨɞɯɨɞɢɬ ɬɨɥɶɤɨ ɞɥɹ ɫɢɫɬɟɦ ɫ ɷɥɟɦɟɧɬɚɦɢ ɨɞɧɨɝɨ ɬɢɩɚ (ɫɢɫɬɟɦɚ 

ɮɨɬɨɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɛɟɡ ɢɫɬɨɱɧɢɤɨɜ ɞɪɭɝɢɯ ɬɢɩɨɜ ɢ ȺȻ). 

ɇɟɫɦɨɬɪɹ ɧɚ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ 

ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɷɧɟɪɝɢɢ, ɧɟɤɨɬɨɪɵɟ ɩɪɨɛɥɟɦɵ ɧɟ ɛɵɥɢ ɪɟɲɟɧɵ ɢɥɢ ɬɪɟɛɭɸɬ ɛɨɥɟɟ ɬɳɚɬɟɥɶɧɨɝɨ 

ɢɡɭɱɟɧɢɹ. ȼ ɱɚɫɬɧɨɫɬɢ, ɧɟ ɜ ɩɨɥɧɨɣ ɦɟɪɟ ɭɱɢɬɵɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɮɚɤɬɨɪɵ: 

ɜɥɢɹɧɢɟ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ ɧɚ ɧɚɞɟɠɧɭɸ ɪɚɛɨɬɭ ɝɟɧɟɪɢɪɭɸɳɢɯ ɫɢɫɬɟɦ; 

ɚɜɚɪɢɣɧɵɟ ɨɬɤɚɡɵ ɝɟɧɟɪɢɪɭɸɳɟɝɨ (ȼɗɍ, Ɏɗɉ, ȾȽ, ȺȻ) ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ 
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ɨɛɨɪɭɞɨɜɚɧɢɹ (ɢɧɜɟɪɬɨɪ, ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ, ɤɚɛɟɥɶɧɵɟ ɥɢɧɢɢ, ɲɢɧɵ), ɪɟɡɟɪɜɧɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɚɩɩɚɪɚɬɨɜ. ɗɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɢ ɨɩɪɟɞɟɥɹɟɬ ɚɤɬɭɚɥɶɧɨɫɬɶ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɧɚɭɱɧɨ ɨɛɨɫɧɨɜɚɧɧɵɯ 

ɦɨɞɟɥɟɣ ɢ ɦɟɬɨɞɨɜ ɚɧɚɥɢɡɚ ɧɚɞɟɠɧɨɫɬɢ ɚɜɬɨɧɨɦɧɵɯ ɫɢɫɬɟɦ ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ 

ȼɂɗ. 
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4 Ɋɨɥɶ ɜɨɡɨɛɧɨɜɥяɟɦɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɡɨɧ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢя 

 

Ȼɨɥɶɲɢɧɫɬɜɨ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɥɢɞɟɪɨɜ ɩɪɢɡɧɚɸɬ, ɱɬɨ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ 

ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɟ ɫɢɫɬɟɦɵ ɛɭɞɭɬ ɢɝɪɚɬɶ ɨɞɧɭ ɢɡ 

ɨɫɧɨɜɧɵɯ ɪɨɥɟɣ ɜ ɭɫɬɨɣɱɢɜɨɦ ɪɚɡɜɢɬɢɢ ɫɨɜɪɟɦɟɧɧɨɣ ɷɧɟɪɝɟɬɢɤɢ.  

 

4.1 Зɚɞɚɱɢ ɢɧɬɟɝɪɚɰɢɢ ɜɨɡɨɛɧɨɜɥяɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ 
ɷɧɟɪɝɨɛɚɥɚɧɫ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɡɨɧ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢя 

 

Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɵ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɢ ɬɪɚɞɢɰɢɨɧɧɵɯ 

ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɨɫɧɨɜɚɧɵ ɧɚ ɞɨɫɬɢɠɟɧɢɢ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 

ɪɟɲɟɧɢɹ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɜɟɪɲɟɧɫɬɜɚ, ɫɨɰɢɚɥɶɧɨɝɨ ɷɮɮɟɤɬɚ, ɰɟɥɟɣ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɩɨɥɢɬɢɤɢ ɢ ɬ. ɞ. 

ɇɚ ɫɟɝɨɞɧɹɲɧɢɣ ɞɟɧɶ ɭɠɟ ɧɚɤɨɩɥɟɧɨ ɞɨɫɬɚɬɨɱɧɨ ɞɚɧɧɵɯ ɢ ɡɧɚɧɢɣ 

ɨɬɧɨɫɢɬɟɥɶɧɨ ɨɩɵɬɚ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɨ, ɜɨɩɪɨɫɵ ɢɧɬɟɝɪɚɰɢɢ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶɸ 

ɪɟɲɟɧɢɹ ɨɬɞɟɥɶɧɵɯ ɩɪɨɛɥɟɦ ɢ ɡɚɞɚɱ, ɜɨɡɧɢɤɚɸɳɢɯ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɧɚ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɹɯ. ɂɧɬɟɝɪɚɰɢɹ ɞɚɠɟ ɢɡɦɟɧɱɢɜɨɣ ɝɟɧɟɪɚɰɢɢ ɧɚ 

ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɦ ɫɟɤɬɨɪɟ, ɫ 

ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɬɨɱɤɢ ɡɪɟɧɢɹ, ɦɨɠɟɬ ɫɨɫɬɚɜɢɬɶ ɤɨɧɤɭɪɟɧɰɢɸ ɬɪɚɞɢɰɢɨɧɧɨɣ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɷɧɟɪɝɟɬɢɤɟ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɢɫɤɨɩɚɟɦɨɦ ɢɦɩɨɪɬɧɨɦ 

ɬɨɩɥɢɜɟ. 

ɂɧɬɟɝɪɚɰɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ 

ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɡɨɧ ɞɨɥɠɧɚ ɨɰɟɧɢɜɚɬɶɫɹ ɜ ɜɢɞɟ ɨɛɳɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬ 

ɩɨɜɵɲɟɧɢɹ ɧɚɞɟɠɧɨɫɬɢ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ, ɦɢɧɢɦɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɫɨɡɞɚɧɢɹ ɧɨɜɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɫɟɤɬɨɪɟ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ 
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ɷɧɟɪɝɟɬɢɤɢ ɢ ɞɪɭɝɢɯ ɜɵɝɨɞ. Ɍɨ ɟɫɬɶ ɨɩɪɟɞɟɥɢɬɶ ɧɚɛɨɪ ɷɮɮɟɤɬɨɜ ɩɪɢ ɩɨɫɬɚɧɨɜɤɟ 

ɡɚɞɚɱɢ ɢɧɬɟɝɪɚɰɢɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɨɠɧɨ ɝɨɜɨɪɢɬɶ ɨɛ ɢɧɬɟɝɪɚɥɶɧɨɦ ɡɧɚɱɟɧɢɢ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɨɛɟɫɩɟɱɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ, ɤɨɬɨɪɨɟ ɛɭɞɟɬ 

ɯɚɪɚɤɬɟɪɢɡɨɜɚɬɶɫɹ ɫɨɱɟɬɚɧɢɟɦ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɷɮɮɟɤɬɨɜ (ɩɨɜɵɲɟɧɢɟ 

ɧɚɞɟɠɧɨɫɬɢ, ɫɧɢɠɟɧɢɟ ɩɨɬɟɪɶ ɷɧɟɪɝɢɢ, ɫɧɢɠɟɧɢɟ ɡɚɬɪɚɬ ɬɨɩɥɢɜɚ ɢ ɞɪ.) ɢ 

ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɡɚɬɪɚɬɚɦɢ (ɧɟɨɛɯɨɞɢɦɨɫɬɶ 

ɜɧɟɞɪɟɧɢɹ ɫɨɜɪɟɦɟɧɧɵɯ ɬɟɯɧɨɥɨɝɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɫɬɚɛɢɥɶɧɨɫɬɢ ɝɟɧɟɪɚɰɢɢ ɫ 

ɩɟɪɟɦɟɧɧɵɦ ɯɚɪɚɤɬɟɪɨɦ ɩɪɨɹɜɥɟɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ, 

ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɛɪɢɞɧɨɝɨ ɤɨɦɩɥɟɤɫɚ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ 

ɝɟɧɟɪɚɰɢɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɜɵɫɨɤɢɟ ɡɚɬɪɚɬɵ ɧɚ 

ɫɟɬɟɜɭɸ ɢɧɮɪɚɫɬɪɭɤɬɭɪɭ, ɡɚɦɟɧɚ ɧɢɡɤɨɷɮɮɟɤɬɢɜɧɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 

ɭɫɬɚɧɨɜɨɤ ɢ ɞɪ.). 

Ⱦɥɹ ɥɸɛɨɝɨ ɝɟɧɟɪɢɪɭɸɳɟɝɨ ɨɛɴɟɤɬɚ ɢɧɬɟɝɪɚɰɢɹ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɪɢɟɧɬɚɰɢɟɣ ɧɚ ɪɟɲɟɧɢɟ ɩɪɢɫɭɳɢɯ ɷɬɨɦɭ ɩɪɨɰɟɫɫɭ ɡɚɞɚɱ. 

ɉɨɷɬɨɦɭ ɢɧɬɟɝɪɚɰɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɬɪɟɛɭɟɬ ɫɢɫɬɟɦɧɨɝɨ 

ɩɨɞɯɨɞɚ ɤ ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɪɹɞɚ ɩɪɟɨɛɪɚɡɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɨɯɜɚɬɵɜɚɬɶ ɜɫɟ 

ɧɚɩɪɚɜɥɟɧɢɹ ɪɟɚɥɢɡɚɰɢɢ ɭɫɥɨɜɢɣ ɨɛɟɫɩɟɱɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ 

[30]. 

Ⱥɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɚɞɚɩɬɢɪɨɜɚɧɵ ɢ 

ɦɨɞɟɪɧɢɡɢɪɨɜɚɧɵ ɞɥɹ ɢɧɬɟɝɪɚɰɢɢ ɫ ɩɟɪɟɦɟɧɧɵɦɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ 

ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ. Ɂɚɞɚɱɢ ɢɧɬɟɝɪɚɰɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɛɚɥɚɧɫ ɡɨɧ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ ɧɚɩɪɚɜɥɟɧɵ 

ɧɚ ɞɨɫɬɢɠɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɰɟɧɧɨɫɬɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ 

ɨɛɟɫɩɟɱɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [31]. ȿɝɨ ɤɨɧɰɟɩɰɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɦɧɨɝɢɦɢ ɮɚɤɬɨɪɚɦɢ ɩɪɢ ɨɰɟɧɤɟ ɨɛɳɢɯ ɩɪɟɢɦɭɳɟɫɬɜ ɬɨɩɥɢɜɧɵɯ ɪɟɫɭɪɫɨɜ ɩɟɪɟɞ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ. Ɍɨɝɞɚ ɢɡɦɟɪɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɨɣ ɰɟɧɧɨɫɬɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜɨɡɦɨɠɧɨ ɩɭɬɟɦ 

ɪɚɫɫɦɨɬɪɟɧɢɹ ɫɯɟɦɵ ɢɧɬɟɝɪɢɪɭɸɳɟɣ ɦɨɞɟɥɢ ɪɚɡɜɟɪɬɵɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 
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ɬɟɯɧɨɥɨɝɢɣ ɜ ɡɨɧɟ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɤɚɪɬɢɪɨɜɚɧɢɹ 

ɩɪɢɨɪɢɬɟɬɨɜ ɜ ɛɚɥɚɧɫɟ ɦɟɠɞɭ ɷɮɮɟɤɬɚɦɢ ɢ ɡɚɬɪɚɬɚɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɜɧɟɞɪɟɧɢɟɦ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɢ ɭɫɬɪɚɧɟɧɢɟɦ ɛɚɪɶɟɪɨɜ. 

ɉɨɬɟɧɰɢɚɥ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɧɟ ɬɨɥɶɤɨ ɜ ɟɝɨ 

ɜɟɥɢɱɢɧɟ, ɧɨ ɢ ɫɨ ɫɬɨɪɨɧɵ ɷɮɮɟɤɬɚ ɨɬ ɟɝɨ ɪɟɚɥɢɡɚɰɢɢ: ɜ ɫɨɰɢɚɥɶɧɨɦ ɪɚɡɜɢɬɢɢ 

ɬɟɪɪɢɬɨɪɢɢ, ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɦ, ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɚɫɩɟɤɬɟ, ɜ 

ɫɬɪɚɬɟɝɢɱɟɫɤɨɣ ɩɟɪɫɩɟɤɬɢɜɟ. Ɉɞɧɨɣ ɢɡ ɝɥɚɜɧɵɯ ɡɚɞɚɱ ɢɧɬɟɝɪɚɰɢɢ ɹɜɥɹɟɬɫɹ 

ɭɫɬɪɚɧɟɧɢɟ ɛɚɪɶɟɪɨɜ ɧɚ ɩɭɬɢ ɜɧɟɞɪɟɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

ȼɵɹɜɥɟɧɧɵɟ ɛɚɪɶɟɪɵ ɤɚɫɚɸɬɫɹ ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ. ɗɬɨ ɦɨɝɭɬ 

ɛɵɬɶ ɛɚɪɶɟɪɵ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɝɨ ɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɯɚɪɚɤɬɟɪɚ, ɬɟɯɧɢɱɟɫɤɢɟ, 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ, ɮɢɧɚɧɫɨɜɵɟ ɢ ɞɪɭɝɢɟ. ɉɪɟɞɫɬɚɜɥɟɧɧɚɹ ɤɨɧɰɟɩɰɢɹ ɧɚɝɥɹɞɧɨ 

ɩɨɤɚɡɵɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɬɟɪɪɢɬɨɪɢɣ ɋɟɜɟɪɚ ɢ Ⱥɪɤɬɢɱɟɫɤɨɣ ɡɨɧɵ ɜ ɫɨɱɟɬɚɧɢɢ ɫ 

ɬɪɭɞɧɨɫɬɹɦɢ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. Ⱦɥɹ ɪɚɡɥɢɱɧɵɯ ɫɬɪɭɤɬɭɪ ɷɬɚ ɫɯɟɦɚ ɦɨɠɟɬ ɛɵɬɶ 

ɨɪɢɟɧɬɢɪɨɦ ɩɪɢ ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɢ ɫɨɡɞɚɧɢɢ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɛɚɡɵ 

ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. Ʉɚɤ 

ɩɨɤɚɡɵɜɚɟɬ ɚɧɚɥɢɡ ɮɚɤɬɨɪɨɜ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɡɨɧ ɋɟɜɟɪɚ, ɫɭɳɟɫɬɜɭɸɬ 

ɨɫɧɨɜɧɵɟ ɪɢɫɤɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ: ɬɟɯɧɢɱɟɫɤɢɟ 

ɪɢɫɤɢ, ɜɵɪɚɠɚɸɳɢɟɫɹ ɜ ɜɵɫɨɤɨɦ ɦɨɪɚɥɶɧɨɦ ɢ ɬɟɯɧɢɱɟɫɤɨɦ ɢɡɧɨɫɟ 

ɨɛɨɪɭɞɨɜɚɧɢɹ; ɮɢɧɚɧɫɨɜɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɪɢɫɤɢ; ɫɨɰɢɚɥɶɧɵɟ ɪɢɫɤɢ, ɜ ɛɨɥɶɲɟɣ 

ɫɬɟɩɟɧɢ ɫɜɹɡɚɧɧɵɟ ɫ ɞɟɮɢɰɢɬɨɦ ɤɜɚɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɤɚɞɪɨɜ [32]. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɫɲɢɪɟɧɢɸ ɫɩɟɤɬɪɚ ɦɟɪɨɩɪɢɹɬɢɣ 

ɩɨ ɩɨɞɞɟɪɠɚɧɢɸ ɭɫɥɨɜɢɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɟɟ ɫɨɫɬɚɜɥɹɸɳɢɯ [33]. 

Ⱦɥɹ ɤɚɠɞɨɣ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɣ ɡɨɧɵ ɫɭɳɟɫɬɜɭɟɬ ɫɜɨɟ ɨɛɨɡɧɚɱɟɧɢɟ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ 

ɨɛɟɫɩɟɱɟɧɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ [34]. Ɋɨɥɶ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜɨ ɜɧɟɞɪɟɧɢɢ ɬɟɯɧɨɥɨɝɢɣ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ, ɬɚɤɢɟ ɤɚɤ ɫɦɹɝɱɟɧɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ, ɩɨɜɵɲɟɧɢɟ ɧɚɞɟɠɧɨɫɬɢ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ, ɫɧɢɠɟɧɢɟ 

ɧɚɝɪɭɡɤɢ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɢɡɦɟɧɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɢɯ 
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ɩɨɤɚɡɚɬɟɥɟɣ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɟɪɟɞɚɱɢ ɷɧɟɪɝɢɢ ɢ ɞɪ. Ɉɪɝɚɧɢɡɚɰɢɹ ɭɫɥɨɜɢɣ – ɷɬɨ 

ɫɨɡɞɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɟɣ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ ɷɬɨɝɨ ɜɥɢɹɧɢɹ. 

ɇɚɩɪɢɦɟɪ, ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɷɮɮɟɤɬɚ: 

– ɭɥɭɱɲɟɧɢɟ ɫɨɰɢɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ, ɩɪɨɠɢɜɚɸɳɟɝɨ ɧɚ 

ɞɚɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ; 

– ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɜ ɢɧɮɪɚɫɬɪɭɤɬɭɪɟ, ɫɬɪɭɤɬɭɪɧɚɹ ɩɟɪɟɫɬɪɨɣɤɚ 

ɷɤɨɧɨɦɢɤɢ, ɫɨɡɞɚɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɦɟɫɬ ɜ ɪɚɡɥɢɱɧɵɯ ɫɮɟɪɚɯ; 

– ɩɨɜɵɲɟɧɢɟ ɨɛɳɟɝɨ ɭɪɨɜɧɹ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ; 

– ɭɥɭɱɲɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɛɫɬɚɧɨɜɤɢ ɫ ɱɚɫɬɢɱɧɵɦ ɫɨɤɪɚɳɟɧɢɟɦ 

ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɨɛɴɟɤɬɚ ɫ ɬɪɚɞɢɰɢɨɧɧɵɦ 

ɬɨɩɥɢɜɧɵɦ ɪɟɫɭɪɫɨɦ; 

– ɭɥɭɱɲɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɩɪɢ ɫɨɡɞɚɧɢɢ ɨɬɟɱɟɫɬɜɟɧɧɵɯ 

ɩɪɨɢɡɜɨɞɢɬɟɥɟɣ ɬɟɯɧɨɥɨɝɢɣ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ, ɪɚɡɜɢɬɢɟ 

ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɛɚɡɵ ɩɨ ɪɟɦɨɧɬɭ ɢ ɬɟɯɧɢɱɟɫɤɨɦɭ ɨɛɫɥɭɠɢɜɚɧɢɸ.  
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Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

4.2.1 ɉɨɬɟɧɰɢɚɥ ɷɧɟɪɝɢɢ ɜɟɬɪɚ Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɇɚɝɚɞɚɧɫɤɚɹ ɨɛɥɚɫɬɶ ɡɚɧɢɦɚɟɬ ɨɝɪɨɦɧɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɧɚ 

ɫɨɬɧɢ ɤɢɥɨɦɟɬɪɨɜ ɤɚɤ ɫ ɡɚɩɚɞɚ ɧɚ ɜɨɫɬɨɤ, ɬɚɤ ɢ ɫ ɫɟɜɟɪɚ ɧɚ ɸɝ. ȿё ɪɚɫɩɨɥɨɠɟɧɢɟ 

ɜ ɜɵɫɨɤɢɯ ɲɢɪɨɬɚɯ, ɧɚɥɢɱɢɟ ɨɛɲɢɪɧɵɯ ɢ ɫɜɨɟɨɛɪɚɡɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɝɨɪɧɵɯ 

ɫɢɫɬɟɦ, ɛɥɢɡɨɫɬɶ ɯɨɥɨɞɧɨɝɨ Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ ɢ ɩɨɥɸɫɚ ɯɨɥɨɞɚ ɋɟɜɟɪɧɨɝɨ 

Ʌɟɞɨɜɢɬɨɝɨ ɨɤɟɚɧɚ – ɜɫɟ ɷɬɢ ɮɚɤɬɨɪɵ ɨɤɚɡɵɜɚɸɬ ɛɨɥɶɲɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɤɥɢɦɚɬɚ. 

ȼ ɰɟɧɬɪɚɥɶɧɵɯ ɪɚɣɨɧɚɯ ɨɛɥɚɫɬɢ ɤɥɢɦɚɬ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɜ ɟɝɨ 

ɩɪɢɛɪɟɠɧɨɣ ɱɚɫɬɢ – ɦɭɫɫɨɧɧɵɣ. 



38 

 

ɋɪɟɞɧɹɹ ɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ ɰɟɧɬɪɚɥɶɧɵɯ ɪɚɣɨɧɚɯ ɨɛɥɚɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 

ɨɤɨɥɨ 2-3 ɦ/ɫ, ɚ ɧɚ ɩɨɛɟɪɟɠɶɟ ɨɤɨɥɨ 7-8 ɦ/ɫ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɧɚ 

ɩɨɛɟɪɟɠɶɟ ɢɧɨɝɞɚ ɩɪɟɜɵɲɚɟɬ 40 ɦ/ɫ, ɚ ɜ ɰɟɧɬɪɚɥɶɧɵɯ ɪɚɣɨɧɚɯ-ɨɤɨɥɨ 20 ɦ/ɫ [35]. 

ȼ ɬɚɛɥɢɰɟ 4.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɪɚɡɥɢɱɧɵɯ 

ɪɟɝɢɨɧɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. 

 

Ɍɚɛɥɢɰɚ 4.1 – ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

Ɋɚɫɩɨɥɨɠɟɧɢɟ 

ɦɟɬɟɨɫɬɚɧɰɢɢ 

ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ ɋɪɟɞɧɟɝɨɞɨɜɚɹ 

ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, 

ɦ/ɫ 

Ɇɚɤɫɢɦɚɥɶɧɚɹ 

ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, 

ɦ/ɫ 
Ɂɢɦɚ ȼɟɫɧɚ Ʌɟɬɨ Ɉɫɟɧɶ 

ɝ. Ɇɚɝɚɞɚɧ 4,4 3,7 3,2 3,7 3,8 30 

ɩɝɬ Ɉɥɚ (Ɉɥɶɫɤɢɣ ɪ-ɧ) 4,1 3,3 2,6 3,4 3,3 27 

ɩɝɬ Ɉɦɫɭɤɱɚɧ 

(Ɉɦɫɭɤɱɚɧɫɤɢɣ ɪ-ɧ) 
2,4 3,1 3,3 2,5 2,8 28 

ɩɝɬ ɗɜɟɧɫɤ (ɋɟɜɟɪɨ-

ɗɜɟɧɫɤɢɣ ɪ-ɧ) 
5,3 4,3 2,9 4,2 4,2 35 

ɩɝɬ ɋɟɣɦɱɚɧ 

(ɋɪɟɞɧɟɤɚɧɫɤɢɣ ɪ-ɧ) 
0,6 1,9 2,0 1,3 1,5 22 

ɝ. ɋɭɫɭɦɚɧ 

(ɋɭɫɭɦɚɧɫɤɢɣ ɪ-ɧ) 
0,9 1,9 2,0 1,3 1,6 27 

ɩɝɬ ɍɫɬɶ-Ɉɦɱɭɝ 

(Ɍɟɧɶɤɢɧɫɤɢɣ ɪ-ɧ) 
1,9 2,3 2,1 1,9 2,1 20 

ɩɝɬ ɉɚɥɚɬɤɚ 

(ɏɚɫɵɧɫɤɢɣ ɪ-ɧ) 
2,6 2,4 1,5 2,1 2,2 21 

ɩɝɬ əɝɨɞɧɨɟ 

(əɝɨɞɧɢɧɫɤɢɣ ɪ-ɧ) 
0,9 1,3 1,3 1,1 1,2 17 

 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɩɪɨɜɟɞɟɧɧɵɣ ɚɧɚɥɢɡ, ɧɚɢɛɨɥɶɲɢɣ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ 

ɩɨɬɟɧɰɢɚɥ ɢɦɟɟɬ ɦɟɫɬɨ ɜ ɝ. Ɇɚɝɚɞɚɧ, ɬɚɤɠɟ ɜ ɋɟɜɟɪɨ-ɗɜɟɧɫɤɨɦ ɢ Ɉɥɶɫɤɨɦ 

ɪɚɣɨɧɚɯ. Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɞɟɥɟɧɢɟ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɨ ɧɚ 

ɪɢɫɭɧɤɟ 4.1. 
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Ɋɢɫɭɧɨɤ 4.1 – Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨɟ ɞɟɥɟɧɢɟ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɦɢ ɪɚɣɨɧɚɦɢ, ɝɞɟ ɦɨɠɧɨ 

ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɟɬɪɨɜɭɸ ɷɧɟɪɝɢɸ, ɹɜɥɹɟɬɫɹ ɩɨɛɟɪɟɠɶɟ Ɇɚɝɚɞɚɧɫɤɨɣ 

ɨɛɥɚɫɬɢ. ȼ ɷɬɨɣ ɡɨɧɟ ɛɥɚɝɨɩɪɢɹɬɧɵ ɞɥɹ ɪɚɡɦɟɳɟɧɢɹ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ȼɗɋ ɢ ȼɗɍ 

ɜɫɟɯ ɬɢɩɨɜ. 

ȼɵɫɨɤɢɦ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ 

Ɉɦɫɭɤɱɚɧɫɤɢɣ, ɏɚɫɵɧɫɤɢɣ ɢ Ɍɟɧɶɤɢɧɫɤɢɣ ɪɚɣɨɧɵ. ȼ ɷɬɨɣ ɡɨɧɟ ɦɨɝɭɬ ɛɵɬɶ 

ɪɚɡɦɟɳɟɧɵ ɫɪɟɞɧɢɟ ȼɗɍ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ 

ɧɚɱɚɥɶɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ 2-3 ɦ/ɫ. Ⱦɚɧɧɚɹ ɡɨɧɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɢɦ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɩɨɬɟɧɰɢɚɥɨɦ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ, ɱɬɨ ɩɨɡɜɨɥɢɬ ɷɮɮɟɤɬɢɜɧɨ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ȼɗɍ ɫɪɟɞɧɟɣ ɦɨɳɧɨɫɬɢ. 

Ⱦɥɹ ɋɪɟɞɧɟɤɚɧɫɤɨɝɨ, ɋɭɫɭɦɚɧɫɤɨɝɨ ɢ əɝɨɞɧɢɧɫɤɨɝɨ ɪɚɣɨɧɨɜ 

ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶ ȼɗɍ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ. 
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4.2.2 ɉɨɬɟɧɰɢɚɥ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

ɋɨɥɧɟɱɧɚɹ ɢɧɫɨɥɹɰɢɹ – ɷɬɨ ɜɟɥɢɱɢɧɚ, ɨɩɪɟɞɟɥɹɸɳɚɹ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɨɛɥɭɱɟɧɢɹ ɩɭɱɤɨɦ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ. ɉɨɜɟɪɯɧɨɫɬɶ ɦɨɠɟɬ ɛɵɬɶ 

ɥɸɛɨɣ, ɜɤɥɸɱɚɹ ɫɨɥɧɟɱɧɭɸ ɛɚɬɚɪɟɸ, ɤɨɬɨɪɚɹ ɩɪɟɨɛɪɚɡɭɟɬ ɷɧɟɪɝɢɸ ɫɨɥɧɰɚ ɜ 

ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. Ⱦɪɭɝɢɦɢ ɫɥɨɜɚɦɢ, ɫɨɥɧɟɱɧɚɹ ɢɧɫɨɥɹɰɢɹ – ɷɬɨ ɫɪɟɞɧɟɟ 

ɤɨɥɢɱɟɫɬɜɨ ɱɚɫɨɜ ɜ ɫɭɬɤɢ, ɤɨɝɞɚ ɫɨɥɧɰɟ ɫɜɟɬɢɬ ɧɚ ɪɚɫɱɟɬɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɞ 

ɩɪɹɦɵɦ ɭɝɥɨɦ ɜ ɹɫɧɭɸ ɩɨɝɨɞɭ. 

ɂɡɭɱɟɧɢɟ ɫɨɥɧɟɱɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɜɨ ɜɫɟɯ ɪɟɝɢɨɧɚɯ ɧɚɲɟɣ ɩɥɚɧɟɬɵ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɇɚɰɢɨɧɚɥɶɧɵɦ ɍɩɪɚɜɥɟɧɢɟɦ ɩɨ ɚɷɪɨɧɚɜɬɢɤɟ ɢ ɢɫɫɥɟɞɨɜɚɧɢɸ 

ɤɨɫɦɢɱɟɫɤɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ (NASA). ɇɚ ɨɫɧɨɜɟ ɦɚɬɟɪɢɚɥɨɜ ɤɨɦɩɶɸɬɟɪɧɨɣ ɛɚɡɵ 

NASA, ɨɫɧɨɜɚɧɧɵɯ ɧɚ ɫɩɭɬɧɢɤɨɜɵɯ ɢɡɦɟɪɟɧɢɹɯ ɢ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɹɯ 

ɫɭɦɦɚɪɧɨɣ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ, ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ ɤɚɪɬɚ 

ɢɧɫɨɥɹɰɢɢ ɫɭɛɴɟɤɬɨɜ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɚɹ ɧɚ ɪɢɫɭɧɤɟ 4.2 

[36]. 

 

 

Ɋɢɫɭɧɨɤ 4.2 – Ʉɚɪɬɚ ɢɧɫɨɥɹɰɢɢ Ɋɨɫɫɢɢ 
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ɉɨ ɪɢɫɭɧɤɭ 4.2 ɜɢɞɧɨ, ɱɬɨ Ɇɚɝɚɞɚɧɫɤɚɹ ɨɛɥɚɫɬɶ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ 

ɢɧɫɨɥɹɰɢɢ. 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɝɨ ɪɚɫɱɟɬɚ ɦɨɳɧɨɫɬɢ ɫɨɥɧɟɱɧɵɯ ɛɚɬɚɪɟɣ ɬɚɤ ɠɟ ɫɥɟɞɭɟɬ 

ɭɱɢɬɵɜɚɬɶ ɢɧɫɨɥɹɰɢɸ ɩɨ ɦɟɫɹɰɚɦ ɝɨɞɚ. ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɫɨɥɧɟɱɧɨɣ 

ɢɧɫɨɥɹɰɢɢ ɩɨ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2 ɢ ɧɚ ɪɢɫɭɧɤɟ 4.3. 

 

Ɍɚɛɥɢɰɚ 4.2 – ɋɨɥɧɟɱɧɚɹ ɢɧɫɨɥɹɰɢɹ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

Ɇɟɫɹɰ ɋɨɥɧɟɱɧɚɹ ɢɧɫɨɥɹɰɢɹ ɜ ɫɭɬɤɢ, ɤȼɬ∙ɱ/ɦ2 

əɧɜɚɪɶ 0,94 

Ɏɟɜɪɚɥɶ 1,91 

Ɇɚɪɬ 3,67 

Ⱥɩɪɟɥɶ 5,16 

Ɇɚɣ 5,83 

ɂɸɧɶ 6,28 

ɂɸɥɶ 5,68 

Ⱥɜɝɭɫɬ 4,44 

ɋɟɧɬɹɛɪɶ 3,53 

Ɉɤɬɹɛɪɶ 2,44 

ɇɨɹɛɪɶ 1,46 

Ⱦɟɤɚɛɪɶ 0,57 

ɋɪɟɞɧɟɟ ɡɚ ɝɨɞ 3,50 

 



42 

 

 

 Ɋɢɫɭɧɨɤ 4.3 – ɋɨɥɧɟɱɧɚɹ ɢɧɫɨɥɹɰɢɹ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ɋɢɫɭɧɨɤ 4.3 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨ ɦɟɧɶɲɟɣ ɦɟɪɟ 70% ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ 

ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɫɟɡɨɧ ɫ ɚɩɪɟɥɹ ɩɨ ɚɜɝɭɫɬ. ȼ ɞɪɭɝɨɟ ɜɪɟɦɹ ɫɨɥɧɟɱɧɵɟ 

ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɢ ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɷɤɨɧɨɦɢɱɟɫɤɢ ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨ. 

 

4.2.3 Гɢɞɪɨɩɨɬɟɧɰɢɚɥ ɪɟɤ Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ƚɭɫɬɚɹ ɪɟɱɧɚɹ ɫɟɬɶ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɪɢɧɚɞɥɟɠɢɬ ɛɚɫɫɟɣɧɚɦ 

ɋɟɜɟɪɧɨɝɨ Ʌɟɞɨɜɢɬɨɝɨ ɢ Ɍɢɯɨɝɨ ɨɤɟɚɧɨɜ. ɋɪɟɞɧɹɹ ɝɭɫɬɨɬɚ ɪɟɱɧɨɣ ɫɟɬɢ 

ɫɨɫɬɚɜɥɹɟɬ 0,87 ɤɦ/ɤɦ2.  

Ȼɨɥɟɟ 200 ɬɵɫɹɱ ɪɟɤ ɨɛɳɟɣ ɩɪɨɬɹɠɟɧɧɨɫɬɶɸ ɨɤɨɥɨ 380 ɬɵɫ. ɤɦ ɩɪɨɬɟɤɚɟɬ 

ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. ɋɚɦɚɹ ɤɪɭɩɧɚɹ ɢ ɦɧɨɝɨɜɨɞɧɚɹ – Ʉɨɥɵɦɚ, 

ɞɥɢɧɚ ɪɟɤɢ 2129 ɤɦ, ɩɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ 647ɬɵɫ. ɤɦ2. ɇɚɢɛɨɥɟɟ ɤɪɭɩɧɵɟ ɪɟɤɢ 

ɩɥɨɳɚɞɶɸ ɜɨɞɨɫɛɨɪɚ ɫɜɵɲɟ 5 ɬɵɫ. ɤɦ²: Ƚɢɠɢɝɚ, Ȼɟɪɟɥɟɯ, Ɍɚɫɤɚɧ, Ȼɭɸɧɞɚ, Ʉɭɥɭ, 

Ⱦɟɬɪɢɧ, Ⱦɟɛɢɧ, ɋɭɝɨɣ, Ȼɨɯɚɩɱɚ, Ɍɚɭɣ, Ⱥɹɧ-ɘɪɹɯ.  
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Ɋɟɫɭɪɫɵ ɪɟɱɧɵɯ ɜɨɞ ɨɛɥɚɫɬɢ ɩɨ ɫɪɟɞɧɟɦɭ ɝɨɞɨɜɨɦɭ ɫɬɨɤɭ ɫɨɫɬɚɜɥɹɸɬ 132 

ɤɦ3, ɢɡ ɧɢɯ 72 ɤɦ3/ɝɨɞ ɩɪɢɧɚɞɥɟɠɚɬ ɛɚɫɫɟɣɧɭ ɪ. Ʉɨɥɵɦɚ (ȼɨɫɬɨɱɧɨ-ɋɢɛɢɪɫɤɨɟ 

ɦɨɪɟ), 60 ɤɦ3/ɝɨɞ – ɪɟɤɚɦ ɛɚɫɫɟɣɧɚ Ɉɯɨɬɫɤɨɝɨ ɦɨɪɹ.  

ɉɪɢɬɨɤ ɪɟɱɧɵɯ ɜɨɞ ɜ Ɇɚɝɚɞɚɧɫɤɭɸ ɨɛɥɚɫɬɶ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɬɟɪɪɢɬɨɪɢɢ 

ɏɚɛɚɪɨɜɫɤɨɝɨ ɤɪɚɹ ɩɨ ɪɟɤɚɦ Ʉɭɥɭ ɢ Ʉɚɜɚ ɜ ɨɛɴɟɦɟ 6,65 ɤɦ3/ɝɨɞ.  

ȼ ɡɢɦɧɢɟ ɦɟɫɹɰɵ (ɧɨɹɛɪɶ-ɚɩɪɟɥɶ) ɧɚ ɦɧɨɝɢɯ ɜɨɞɨɬɨɤɚɯ ɫɬɨɤ ɩɪɟɤɪɚɳɚɟɬɫɹ 

ɫɨɜɫɟɦ, ɥɢɲɶ ɧɚ ɨɬɞɟɥɶɧɵɯ ɪɟɤɚɯ ɩɪɨɯɨɞɢɬ ɞɨ 20% ɫɬɨɤɚ. Ȼɨɥɶɲɢɧɫɬɜɨ ɪɟɤ 

(90%) – ɷɬɨ ɦɚɥɵɟ ɢ ɩɟɪɟɦɟɪɡɚɸɳɢɟ ɜɨɞɨɬɨɤɢ ɫ ɧɢɡɤɨɣ ɜɨɞɧɨɫɬɶɸ. 

ȼɧɭɬɪɢɝɨɞɨɜɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɫɬɨɤɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɨɛɥɚɫɬɢ ɨɬɥɢɱɚɟɬɫɹ ɤɪɚɣɧɟɣ 

ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶɸ. ȼ ɦɚɟ-ɨɤɬɹɛɪɟ ɩɪɨɬɟɤɚɟɬ ɞɨ 99% ɫɬɨɤɚ.  

Ɉɬɬɨɤ ɪɟɱɧɵɯ ɜɨɞ ɢɡ ɨɛɥɚɫɬɢ ɩɪɨɢɫɯɨɞɢɬ: ɜ Ɋɟɫɩɭɛɥɢɤɭ ɋɚɯɚ ɩɨ ɪɟɤɚɦ 

Ɍɵɦɬɟɣ, ɉɨɩɨɜɤɚ, ɏɭɞɠɚɯ, əɫɚɱɧɚɹ, Ɉɦɭɥɟɜɤɚ, Ⱦɟɥɹɧɤɢɪ, Ȼɟɥɚɹ ɇɨɱɶ, Ʉɨɥɵɦɚ 

– 56,1 ɤɦ3/ɝɨɞ; ɜ ɑɭɤɨɬɫɤɢɣ ȺɈ ɩɨ ɪ.Ɉɦɨɥɨɧ –18,1 ɤɦ3/ɝɨɞ; ɜ Ʉɚɦɱɚɬɫɤɭɸ ɨɛɥɚɫɬɶ 

ɩɨ ɪ. ɉɚɪɟɧɶ - 4,72 ɤɦ3/ɝɨɞ. Ɂɧɚɱɢɬɟɥɶɧɵɣ ɨɛɴɟɦ ɪɟɱɧɨɝɨ ɫɬɨɤɚ ɭɯɨɞɢɬ ɜ 

Ɉɯɨɬɫɤɨɟ ɦɨɪɟ - 59,9 ɤɦ3/ɝɨɞ [37]. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɨɬɟɧɰɢɚɥɚ ɨɩɪɟɞɟɥɟɧɵ 

ɪɚɣɨɧɵ, ɩɪɢɟɦɥɟɦɵɟ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɆȽɗɋ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. 

ɇɚ ɪɢɫɭɧɤɟ 4.4 ɤɪɚɫɧɵɦ ɰɜɟɬɨɦ ɨɬɦɟɱɟɧɵ ɬɟɪɪɢɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɧɢɡɤɢɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ ɢ/ɢɥɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɟɩɪɢɟɦɥɟɦɵɦɢ 

ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɟɡɨɧɧɵɯ ɆȽɗɋ; ɫɢɧɢɦ – ɬɟɪɪɢɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɫɪɟɞɧɢɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɫɟɡɨɧɧɵɯ ɆȽɗɋ; ɡɟɥɟɧɵɦ – ɬɟɪɪɢɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 

ɜɵɫɨɤɢɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ ɢ ɤɥɢɦɚɬɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦɢ ɩɪɢɟɦɥɟɦɵɦɢ ɞɥɹ 

ɭɫɬɚɧɨɜɤɢ ɫɟɡɨɧɧɵɯ ɆȽɗɋ. 
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Ɋɢɫɭɧɨɤ 4.4 – Ƚɢɞɪɨɩɨɬɟɧɰɢɚɥ ɪɟɤ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɤɨɥɟɛɚɧɢɹ ɢɯ 

ɨɛɴɟɦɨɜ ɩɨ ɝɨɞɚɦ (ɦɚɥɨɜɨɞɧɵɟ ɢ ɦɧɨɝɨɜɨɞɧɵɟ ɝɨɞɵ) ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɢɯ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ. Ɋɟɤɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɩɨɞɱɢɧɹɸɬɫɹ ɨɛɳɢɦ 

ɡɚɤɨɧɚɦ ɰɢɤɥɢɱɟɫɤɢɯ ɤɨɥɟɛɚɧɢɣ ɜɨɞɨɨɛɟɫɩɟɱɟɧɧɨɫɬɢ, ɢ ɧɚ ɧɢɯ, ɤɚɤ ɢ ɧɚ ɞɪɭɝɢɯ 

ɜɨɞɨɬɨɤɚɯ Ɋɨɫɫɢɢ, ɩɟɪɢɨɞɵ ɦɚɥɨɜɨɞɶɹ ɫɦɟɧɹɸɬɫɹ ɩɟɪɢɨɞɚɦɢ ɩɨɥɨɜɨɞɶɹ. ɇɚ 

ɤɪɭɩɧɵɯ ɪɟɤɚɯ ɪɚɡɧɢɰɚ ɦɟɠɞɭ ɨɛɴɟɦɚɦɢ ɫɬɨɤɚ ɜ ɦɚɥɨɜɨɞɧɵɟ ɢ ɦɧɨɝɨɜɨɞɧɵɟ 

ɝɨɞɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤɚ.  
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ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɟɱɧɨɣ 

ɦɟɪɡɥɨɬɵ ɢ ɷɤɫɬɪɟɦɚɥɶɧɨ ɧɢɡɤɢɯ ɬɟɦɩɟɪɚɬɭɪ ɡɢɦɨɣ ɦɚɥɵɟ ɢ ɫɪɟɞɧɢɟ ɪɟɤɢ 

ɡɚɦɟɪɡɚɸɬ ɢ ɩɪɟɤɪɚɳɚɸɬ ɫɬɨɤ. 

Ɍɟɪɪɢɬɨɪɢɹ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɡɨɧɟ ɫɭɪɨɜɨɝɨ 

ɫɭɛɩɨɥɹɪɧɨɝɨ ɢ ɚɪɤɬɢɱɟɫɤɨɝɨ ɤɥɢɦɚɬɚ ɫ ɜɟɱɧɨɣ ɢ ɫɟɡɨɧɧɨɣ ɦɟɪɡɥɨɬɨɣ. 

ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɫɜɵɲɟ 5°ɋ 

ɫɨɫɬɚɜɥɹɟɬ 90-100 ɞɧɟɣ. Ȼɟɡɦɨɪɨɡɧɵɣ ɩɟɪɢɨɞ ɞɥɢɬɫɹ ɜ ɫɪɟɞɧɟɦ 80 ɞɧɟɣ. ȼ 

ɪɟɝɢɨɧɟ ɟɠɟɝɨɞɧɨ ɜɵɩɚɞɚɟɬ ɞɨ 700 ɦɦ ɨɫɚɞɤɨɜ, ɢɡ ɧɢɯ ɨɬ 120 ɞɨ 350 ɦɦ ɜ ɬɟɩɥɨɟ 

ɜɪɟɦɹ ɝɨɞɚ. Ɉɧɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɱɪɟɡɜɵɱɚɣɧɨ ɪɚɜɧɨɦɟɪɧɨ. ɋɩɟɰɢɮɢɤɚ ɪɟɝɢɨɧɚ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɱɬɢ ɩɨɜɫɟɦɟɫɬɧɨɦ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ ɜɟɱɧɨɣ ɦɟɪɡɥɨɬɵ ɩɪɢ 

ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɟ ɨɬɬɚɢɜɚɧɢɹ ɜ ɩɟɫɱɚɧɵɯ ɢ ɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜɚɯ ɞɨ 2-4 ɦ. 

ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɨɝɪɚɧɢɱɟɧɨ 

ɛɟɡɦɨɪɨɡɧɵɦ ɫɟɡɨɧɨɦ. ɉɨɷɬɨɦɭ ɜɧɟɞɪɟɧɢɟ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɨɤ ɜ 

ɦɟɫɬɧɵɣ ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɫɟɤɬɨɪ ɪɟɝɢɨɧɚ ɞɨɥɠɧɨ ɛɵɬɶ ɫɨɩɪɹɠɟɧɨ ɫ ɪɟɲɟɧɢɟɦ 

ɜɨɩɪɨɫɚ ɨ ɫɬɪɭɤɬɭɪɟ ɚɜɬɨɧɨɦɧɨɣ ɫɢɫɬɟɦɵ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 
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5 Мɨɞɟɥɢɪɨɜɚɧɢɟ ɞɚɧɧɵɯ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥяɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

5.1 Эɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢя ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ 

ɜɨɡɨɛɧɨɜɥяɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɪɚɣɨɧɚɯ Мɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ƚɟɨɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ (Ƚɂɋ) ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦɢ 

ɬɟɯɧɨɥɨɝɢɹɦɢ ɩɪɢ ɢɡɭɱɟɧɢɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɪɚɡɦɟɳɟɧɢɹ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ 

ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. 

ɉɥɚɬɮɨɪɦɨɣ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɞɚɧɧɵɟ. ɉɨɷɬɨɦɭ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɫɛɨɪɚ ɢ ɚɧɚɥɢɡɚ 

ɞɚɧɧɵɯ ɨ ɩɨɬɟɧɰɢɚɥɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ 

ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɢ ɚɬɪɢɛɭɬɢɜɧɵɯ ɞɚɧɧɵɯ [38]. 

ɉɪɢɦɟɪɨɦ Ƚɂɋ-ɪɟɲɟɧɢɹ ɞɥɹ ɚɧɚɥɢɡɚ ɩɪɨɟɤɬɨɜ ɩɨ ɢɫɩɨɥɶɡɨɜɚɧɢɸ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɹɜɥɹɟɬɫɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɚɹ ɫɢɫɬɟɦɚ 

"ȼɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɜ Ɍɨɦɫɤɨɣ ɨɛɥɚɫɬɢ" [39], ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ 

ɤɚɞɚɫɬɪ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ Ɋɟɫɩɭɛɥɢɤɢ Ȼɟɥɚɪɭɫɶ [40]. 

Ɉɞɧɨɣ ɢɡ ɩɟɪɜɵɯ ɡɚɞɚɱ Ƚɂɋ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɹɜɥɹɟɬɫɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɧɚ ɨɫɧɨɜɟ ɚɬɪɢɛɭɬɢɜɧɵɯ ɞɚɧɧɵɯ, ɷɥɟɤɬɪɨɧɧɵɯ ɤɚɪɬ ɨ 

ɩɨɬɟɧɰɢɚɥɚɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɪɨɰɟɞɭɪɵ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɜ ɦɨɞɭɥɟ 

Cluster Analysis ɩɪɨɝɪɚɦɦɵ STATISTICA ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɫɛɨɪ ɢ ɨɛɪɚɛɨɬɤɚ 

ɦɚɫɫɢɜɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɫ 

ɤɥɸɱɟɜɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: ɜɟɬɪɨɜɵɦ, ɫɨɥɧɟɱɧɵɦ ɷɧɟɪɝɟɬɢɱɟɫɤɢɦ 

ɩɨɬɟɧɰɢɚɥɨɦ ɢ ɪɟɱɧɵɦ ɝɢɞɪɨɩɨɬɟɧɰɢɚɥɨɦ. 

Ʉɥɚɫɬɟɪɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɪɚɫɫɦɨɬɪɟɬɶ ɛɚɡɭ ɞɚɧɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɜɵɞɟɥɢɬɶ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɝɪɭɩɩɵ (ɤɥɚɫɬɟɪɵ), ɢɯ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 
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Ɉɛɪɚɛɨɬɤɚ ɛɚɡɵ ɞɚɧɧɵɯ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɪɟɫɭɪɫɨɜ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɟ 

ɬɨɥɶɤɨ ɦɚɧɢɩɭɥɢɪɨɜɚɬɶ ɨɛɪɚɛɚɬɵɜɚɟɦɵɦɢ ɞɚɧɧɵɦɢ, ɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ 

ɫɭɳɟɫɬɜɭɸɳɢɟ ɜɡɚɢɦɨɫɜɹɡɢ ɦɟɠɞɭ ɧɢɦɢ, ɜɢɞɟɬɶ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɣ ɨɯɜɚɬ ɢ 

ɞɨɫɬɭɩɧɨɫɬɶ ɞɚɧɧɵɯ, ɧɨ ɢ ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɬɟɧɰɢɚɥ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 

ɷɧɟɪɝɢɢ, ɢɡɭɱɚɬɶ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ ɟɟ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ, ɚ ɬɚɤɠɟ 

ɜɵɹɜɥɹɬɶ ɧɚɢɛɨɥɟɟ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɧɚɩɪɚɜɥɟɧɢɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

ɷɧɟɪɝɨɝɟɧɟɪɢɪɭɸɳɢɯ ɨɛɴɟɤɬɨɜ. Ʉɥɚɫɬɟɪɢɡɚɰɢɹ ɩɨɦɨɝɚɟɬ ɥɭɱɲɟ ɩɨɧɹɬɶ 

ɚɧɚɥɢɡɢɪɭɟɦɵɟ ɞɚɧɧɵɟ. 

Ɉɫɧɨɜɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ȼɂɗ ɹɜɥɹɸɬɫɹ: 

1. Ʉɚɪɬɨɝɪɚɮɢɱɟɫɤɢɟ ɞɚɧɧɵɟ. ɐɢɮɪɨɜɨɣ ɮɨɪɦɚɬ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɣ 

ɢɧɮɨɪɦɚɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɤɚɱɟɫɬɜɟ ɤɚɪɬɨɝɪɚɮɢɱɟɫɤɨɝɨ ɫɥɨɹ ɜ Ƚɂɋ. 

2. Ⱦɚɧɧɵɟ ɢɡ ɫɪɟɞɫɬɜ ɞɢɫɬɚɧɰɢɨɧɧɨɝɨ ɡɨɧɞɢɪɨɜɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɨɥɭɱɟɧɧɵɟ ɛɟɫɤɨɧɬɚɤɬɧɵɦ ɫɩɨɫɨɛɨɦ (Ȼɚɡɚ ɤɥɢɦɚɬɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ NASA 

Surface meteorology and Solar Energy [41]). 

3. Ⱦɚɧɧɵɟ ɧɚɛɥɸɞɟɧɢɣ ɫɨ ɫɬɚɧɰɢɣ (ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ, ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ). 

4. Ⱦɨɤɭɦɟɧɬɚɥɶɧɵɟ ɚɪɯɢɜɵ, ɝɨɫɭɞɚɪɫɬɜɟɧɧɚɹ ɫɬɚɬɢɫɬɢɤɚ. 

 

5.2 Кɥɚɫɫɢɮɢɤɚɰɢя ɢɫɯɨɞɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɜɨɡɨɛɧɨɜɥяɟɦɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɤɥɚɫɬɟɪɧɨɦ ɚɧɚɥɢɡɟ 

 

Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɫɬɚɬɢɫɬɢɤɢ ɦɨɠɟɬ ɜɤɥɸɱɚɬɶ ɡɚɞɚɱɢ, 

ɫɜɹɡɚɧɧɵɟ ɫ ɚɧɚɥɢɡɨɦ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɫ 

ɩɨɦɨɳɶɸ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ. 

ɋɭɳɟɫɬɜɭɟɬ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɨɳɚɞɤɚ ɞɥɹ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɨɝɨ 

ɦɨɞɟɥɢɪɨɜɚɧɢɹ. ɂɧɮɨɪɦɚɰɢɨɧɧɨɟ ɧɚɩɨɥɧɟɧɢɟ ɪɟɫɭɪɫɧɨɣ ɛɚɡɵ ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɨ 

ɩɨ ɩɨɤɚɡɚɬɟɥɹɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ (ɜɟɬɪɚ, 

ɫɨɥɧɰɚ, ɜɨɞɵ) ɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ. Ⱦɥɹ ɤɚɠɞɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɛɵɥɚ ɪɚɡɪɚɛɨɬɚɧɚ 

ɫɬɪɭɤɬɭɪɚ ɛɚɡɵ ɞɚɧɧɵɯ, ɨɯɜɚɬɵɜɚɸɳɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɪɟɫɭɪɫɨɜ ɫ ɩɪɢɜɹɡɤɨɣ ɤ 

ɤɨɨɪɞɢɧɚɬɚɦ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɢɧɮɨɪɦɚɰɢɨɧɧɨɣ ɛɚɡɵ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɩɨɞɯɨɞ ɜɥɢɹɧɢɹ 
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ɤɚɠɞɨɝɨ ɩɚɪɚɦɟɬɪɚ ɧɚ ɪɚɫɱɟɬ ɢ ɜɵɛɨɪ ɭɫɬɚɧɨɜɤɢ ɧɚ ɨɫɧɨɜɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. ɉɨ ɫɭɳɟɫɬɜɭ, ɛɚɡɚ ɞɚɧɧɵɯ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɩɨɱɬɢ ɜɫɟ 

ɨɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ. 

Ʉ ɩɨɤɚɡɚɬɟɥɹɦ ɩɨɬɟɧɰɢɚɥɚ ɷɧɟɪɝɢɢ ɜɟɬɪɚ ɨɬɧɨɫɹɬɫɹ: ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, 

ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ, ɜɚɥɨɜɵɣ ɩɨɬɟɧɰɢɚɥ ɜɟɬɪɨɷɧɟɪɝɟɬɢɤɢ. ɉɨɤɚɡɚɬɟɥɢ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ ɟɠɟɦɟɫɹɱɧɨɟ ɢ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɪɚɞɢɚɰɢɢ, ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɞɢɚɰɢɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɥɧɟɱɧɨɝɨ ɫɜɟɬɚ ɢ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɛɟɡ ɫɨɥɧɰɚ ɜ ɝɨɞɭ. 

ɗɧɟɪɝɟɬɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɪɟɤ ɹɜɥɹɸɬɫɹ ɫɪɟɞɧɢɣ ɧɚɩɨɪ, ɪɚɫɯɨɞ ɜɨɞɵ, 

ɫɭɦɦɚɪɧɚɹ ɩɨɬɟɧɰɢɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɢ ɷɧɟɪɝɢɹ. ȼɩɨɫɥɟɞɫɬɜɢɢ ɷɬɚ ɪɚɡɪɚɛɨɬɤɚ 

ɦɨɠɟɬ ɛɵɬɶ ɢɧɬɟɝɪɢɪɨɜɚɧɚ ɜ ɝɟɨɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɫɢɫɬɟɦɭ, ɢ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɣ 

ɪɚɛɨɬɵ ɫɢɫɬɟɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɢɫɬɟɦɚɬɢɱɟɫɤɢ ɞɨɩɨɥɧɹɬɶ ɞɚɧɧɵɟ ɞɥɹ 

ɨɬɨɛɪɚɠɟɧɢɹ ɬɟɤɭɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ȼɂɗ. 

ɗɬɚ ɝɟɨɝɪɚɮɢɱɟɫɤɢ ɩɪɢɜɹɡɚɧɧɚɹ ɷɥɟɤɬɪɨɧɧɚɹ ɩɥɚɬɮɨɪɦɚ ɩɨɦɨɠɟɬ 

ɨɩɪɟɞɟɥɢɬɶ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ 

ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ ɜ ɫɢɫɬɟɦɟ ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɞɥɹ 

ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ. 

ɋɜɨɞɧɵɟ ɬɚɛɥɢɰɵ ɩɪɢɜɹɡɤɢ ɪɚɣɨɧɨɜ ɤ ɤɥɚɫɬɟɪɚɦ ɞɥɹ ɦɨɞɟɥɟɣ 

ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ȼɂɗ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 5.1 – 5.3.  

ɋɨɡɞɚɧɧɵɟ ɨɩɢɫɚɬɟɥɶɧɵɟ ɦɨɞɟɥɢ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɦɨɝɭɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɩɨɬɟɧɰɢɚɥɨɜ ȼɂɗ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ, ɨɧɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.1 – 5.3.  

Ɋɟɡɭɥɶɬɚɬɵ ɤɥɚɫɬɟɪɧɨɝɨ ɚɧɚɥɢɡɚ ɪɟɫɭɪɫɨɜ ȼɂɗ ɜ ɜɢɞɟ ɞɪɟɜɨɜɢɞɧɵɯ 

ɞɟɧɞɪɨɝɪɚɦɦ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 5.4 – 5.6, ɜ ɜɢɞɟ ɝɪɚɮɢɤɨɜ ɫɪɟɞɧɢɯ ɞɥɹ 

ɤɚɠɞɨɝɨ ɤɥɚɫɬɟɪɚ – ɧɚ ɪɢɫɭɧɤɚɯ 5.7 – 5.9, ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ Two-way 

joining – ɧɚ ɪɢɫɭɧɤɟ 5.10 – 5.12. 
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Ɍɚɛɥɢɰɚ 5.1 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɪɢɜɹɡɤɢ ɪɚɣɨɧɨɜ ɤ ɤɥɚɫɬɟɪɚɦ ɩɨ 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɫɭɪɫɚɦ 

ɇɨɦɟɪ 

ɤɥɚɫɬɟɪɚ 
ɑɥɟɧɵ ɤɥɚɫɬɟɪɚ (ɪɚɣɨɧɵ) ɉɨɤɚɡɚɬɟɥɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

ɋɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ 

ɩɨɤɚɡɚɬɟɥɟɣ 

1 

ɝ. Ɇɚɝɚɞɚɧ,  

ɋɟɜɟɪɨ-ɗɜɟɧɫɤɢɣ, 

Ɉɥɶɫɤɢɣ 

ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 3,77 

ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 220,12 

ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɟɬɪɚ, ɤȼɬ∙ɱ/ɦ2 1901,87 

2 

Ɉɦɫɭɤɱɚɧɫɤɢɣ, 

ɏɚɫɵɧɫɤɢɣ,  

Ɍɟɧɶɤɢɧɫɤɢɣ 

ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 2,37 

ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 55,88 

ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɟɬɪɚ, ɤȼɬ∙ɱ/ɦ2 482,81 

3 

ɋɭɫɭɦɚɧɫɤɢɣ, 

ɋɪɟɞɧɟɤɚɧɫɤɢɣ, 

əɝɨɞɧɢɧɫɤɢɣ 

ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ 1,43 

ɦɨɳɧɨɫɬɶ, ȼɬ/ɦ2 12,28 

ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜɟɬɪɚ, ɤȼɬ∙ɱ/ɦ2 106,10 

 

Ɍɚɛɥɢɰɚ 5.2 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɪɢɜɹɡɤɢ ɪɚɣɨɧɨɜ ɤ ɤɥɚɫɬɟɪɚɦ ɩɨ ɪɟɫɭɪɫɚɦ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ 

ɇɨɦɟɪ 

ɤɥɚɫɬɟɪɚ 
ɑɥɟɧɵ ɤɥɚɫɬɟɪɚ (ɪɚɣɨɧɵ) ɉɨɤɚɡɚɬɟɥɶ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

ɋɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ 

ɩɨɤɚɡɚɬɟɥɟɣ 

1 

ɝ. Ɇɚɝɚɞɚɧ,  

Ɉɥɶɫɤɢɣ,  

ɋɭɫɭɦɚɧɫɤɢɣ, 

Ɍɟɧɶɤɢɧɫɤɢɣ,  

ɏɚɫɵɧɫɤɢɣ,  

əɝɨɞɧɢɧɫɤɢɣ 

ɝɨɞɨɜɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 

ɫɭɦɦɚɪɧɨɣ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ 

ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ, 

ɤȼɬ∙ɱ/ɦ2 

1094,72 

2 
Ɉɦɫɭɤɱɚɧɫɤɢɣ, 

ɋɪɟɞɧɟɤɚɧɫɤɢɣ 
1010,28 

3 ɋɟɜɟɪɨ-ɗɜɟɧɫɤɢɣ 936,67 
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Ɍɚɛɥɢɰɚ 5.3 – ɋɜɨɞɧɚɹ ɬɚɛɥɢɰɚ ɩɪɢɜɹɡɤɢ ɪɚɣɨɧɨɜ ɤ ɤɥɚɫɬɟɪɚɦ ɩɨ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɦ ɪɟɫɭɪɫɚɦ 

ɇɨɦɟɪ 

ɤɥɚɫɬɟɪɚ 
ɑɥɟɧɵ ɤɥɚɫɬɟɪɚ (ɪɟɤɢ) ɉɨɤɚɡɚɬɟɥɢ ɤɥɚɫɬɟɪɢɡɚɰɢɢ 

ɋɪɟɞɧɢɟ 

ɡɧɚɱɟɧɢɹ 

ɩɨɤɚɡɚɬɟɥɟɣ 

1 

Ʉɨɥɵɦɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 

ɬɵɫ. ɤȼɬ 

20392,047 

ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ, ɤɦ2 643000 

ɞɥɢɧɚ ɪɟɤɢ, ɤɦ 2129 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ 3900 

2 

Ɉɦɨɥɨɧ, Ƚɢɠɢɝɚ, 

Ȼɚɥɵɝɵɱɚɧ, Ȼёɪёɥёɯ, 

ɋɭɝɨɣ, ɉɚɪɟɧɶ, Ʉɨɪɤɨɞɨɧ, 

Ȼɭɥɭɧ, ɇɹɜɥɟɧɝɚ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 

ɬɵɫ. ɤȼɬ 

2212,83 

ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ, ɤɦ2 26188,75 

ɞɥɢɧɚ ɪɟɤɢ, ɤɦ 383,38 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ 300,63 

3 

Ʉɟɝɚɥɢ, Ȼɭɸɧɞɚ, Ɍɚɫɤɚɧ, 

ɋɟɣɦɱɚɧ, Ȼɚɯɚɩɱɚ, əɦɚ, 

Ɉɥɚ, Ⱥɪɦɚɧɶ, əɧɚ, Ʉɭɥɭ, 

Ⱥɹɧ-ɘɪɹɯ, Ʉɟɞɨɧ, 

Ȼɭɪɝɚɱɚɧ, Ɍɭɦɚɧɧɚɹ, 

ɇɚɫɨɧɱɢɤ, ɗɥɶɝɟɱɚɧ, 

Ʉɸɪɤɨɥɱɚɧ, ȼɟɥɢɤɚɧ, 

ɇɢɜɚɧɞɚ, Ⱥɜɟɤɨɜɚ, 

Ȼɨɥɶɲɚɹ Ƚɚɪɦɚɧɞɚ, 

ɇɚɹɯɚɧ, ɏɟɬɚɝɱɚɧ, 

Ʉɢɥɝɚɧɚ, Ɇɚɥɬɚɧ, Ɇɵɥɝɚ, 

Ɍɚɭɣ, Ʉɚɜɚ, ɑɟɥɨɦɞɠɚ, 

Ⱦɟɛɢɧ 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, 

ɬɵɫ. ɤȼɬ 

402,14 

ɩɥɨɳɚɞɶ ɛɚɫɫɟɣɧɚ, ɤɦ2 11356,52 

ɞɥɢɧɚ ɪɟɤɢ, ɤɦ 240,81 

ɫɪɟɞɧɟɝɨɞɨɜɨɣ ɪɚɫɯɨɞ, ɦ3/ɫ 83,31 
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Ɋɢɫɭɧɨɤ 5.1 – Ɇɨɞɟɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 

Ɋɢɫɭɧɨɤ 5.2 – Ɇɨɞɟɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɪɟɫɭɪɫɨɜ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.3 – Ɇɨɞɟɥɶ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɝɨ ɚɧɚɥɢɡɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.4 – Ⱦɪɟɜɨɜɢɞɧɚɹ ɞɟɧɞɪɨɝɪɚɦɦɚ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 

Ɋɢɫɭɧɨɤ 5.5 – Ⱦɪɟɜɨɜɢɞɧɚɹ ɞɟɧɞɪɨɝɪɚɦɦɚ ɪɟɫɭɪɫɨɜ ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.6 – Ⱦɪɟɜɨɜɢɞɧɚɹ ɞɟɧɞɪɨɝɪɚɦɦɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ 

Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 

Ɋɢɫɭɧɨɤ 5.7 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɬɟɪɚ ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.8 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɬɟɪɚ ɪɟɫɭɪɫɨɜ ɫɨɥɧɟɱɧɨɣ 

ɷɧɟɪɝɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 

Ɋɢɫɭɧɨɤ 5.9 – Ƚɪɚɮɢɤ ɫɪɟɞɧɢɯ ɞɥɹ ɤɚɠɞɨɝɨ ɤɥɚɫɬɟɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 

ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.10 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ Two-way joining 

ɜɟɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

 

Ɋɢɫɭɧɨɤ 5.11 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ Two-way joining ɪɟɫɭɪɫɨɜ 

ɫɨɥɧɟɱɧɨɣ ɷɧɟɪɝɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 
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Ɋɢɫɭɧɨɤ 5.12 – Ɋɟɡɭɥɶɬɚɬ ɤɥɚɫɬɟɪɢɡɚɰɢɢ ɦɟɬɨɞɨɦ Two-way joining 

ɝɢɞɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ 

 

Ⱦɥɹ Ɇɚɝɚɞɚɧɫɤɨɣ ɨɛɥɚɫɬɢ ɪɚɡɜɢɬɢɟ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɩɭɬɟɣ ɦɨɞɟɪɧɢɡɚɰɢɢ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɢɫɬɟɦɵ 

ɷɧɟɪɝɨɫɧɚɛɠɟɧɢɹ. Ⱥ ɟɫɥɢ ɭɱɟɫɬɶ ɫɩɟɰɢɮɢɤɭ ɪɟɝɢɨɧɚ, ɝɞɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɷɧɟɪɝɢɢ 

ɞɥɹ ɧɟɦɧɨɝɢɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɞɨɥɠɧɨ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɥɨɤɚɥɶɧɨ ɧɚ ɨɝɪɨɦɧɨɣ 

ɬɟɪɪɢɬɨɪɢɢ, ɬɨ ɚɜɬɨɧɨɦɧɵɟ ɫɢɫɬɟɦɵ, ɢɫɩɨɥɶɡɭɸɳɢɟ ɩɪɢɪɨɞɧɵɟ ɜɟɳɟɫɬɜɚ ɢ 

ɩɪɨɰɟɫɫɵ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɷɧɟɪɝɢɢ, ɹɜɥɹɸɬɫɹ ɧɚɢɛɨɥɟɟ ɷɤɨɧɨɦɢɱɟɫɤɢ, ɬɟɯɧɢɱɟɫɤɢ 

ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɵɝɨɞɧɵɦɢ. 
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ɁȺɄɅɘɑȿɇɂȿ 

 

ȼ ɦɚɝɢɫɬɟɪɫɤɨɣ ɞɢɫɫɟɪɬɚɰɢɢ ɧ ɬɟɦɭ «Ɉɰɟɧɤɚ ɧɚɞɟɠɧɨɫɬɢ ɝɢɛɪɢɞɧɵɯ 

ɫɢɫɬɟɦ ɜɵɪɚɛɨɬɤɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɯ ɞɥɹ ɪɚɛɨɬɵ ɧɚ Ʉɪɚɣɧɟɦ 

ɋɟɜɟɪɟ» ɪɟɲɚɥɚɫɶ ɩɪɨɛɥɟɦɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ȼɂɗ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ 

ɨɛɥɚɫɬɢ. 

Ⱥɧɚɥɢɡ ɩɨɬɟɧɰɢɚɥɚ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ Ɇɚɝɚɞɚɧɫɤɨɣ 

ɨɛɥɚɫɬɢ ɩɨɤɚɡɚɥ ɢɯ ɞɨɫɬɚɬɨɱɧɨɫɬɶ ɞɥɹ ɨɛɨɡɧɚɱɟɧɢɹ ɢɯ ɪɨɥɢ ɜ ɨɛɟɫɩɟɱɟɧɢɢ 

ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɡɨɧ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ.  

ȼɨɡɨɛɧɨɜɥɹɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ ɜ ɬɚɤɢɯ ɪɚɣɨɧɚɯ ɦɨɝɭɬ ɤɨɧɤɭɪɢɪɨɜɚɬɶ 

ɫ ɞɨɫɬɚɬɨɱɧɨ ɞɨɪɨɝɢɦɢ ɬɪɚɞɢɰɢɨɧɧɵɦɢ ɨɛɴɟɤɬɚɦɢ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ. 

ɋɩɟɰɢɮɢɤɚ ɞɟɰɟɧɬɪɚɥɢɡɨɜɚɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɋɟɜɟɪɚ ɫɬɚɧɨɜɢɬɫɹ ɩɥɸɫɨɦ ɞɥɹ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ ɜ ɬɚɤɢɯ ɭɫɥɨɜɢɹɯ. ȼɧɟɞɪɟɧɢɟ 

ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɤ ɚɪɤɬɢɱɟɫɤɢɦ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ ɞɥɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɭɫɥɨɜɢɹɯ ɷɤɫɬɪɟɦɚɥɶɧɨɝɨ ɤɥɢɦɚɬɚ ɹɜɥɹɟɬɫɹ 

ɬɪɭɞɨɟɦɤɢɦ ɜɨɩɪɨɫɨɦ, ɧɨ ɜ ɬɨ ɠɟ ɜɪɟɦɹ ɬɪɟɛɭɟɬ ɡɧɚɱɢɬɟɥɶɧɵɯ ɮɢɧɚɧɫɨɜɵɯ 

ɜɥɨɠɟɧɢɣ. ɇɨ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɛɭɞɟɬ ɫɨɢɡɦɟɪɢɦɚ, ɟɫɥɢ ɭɱɟɫɬɶ ɷɤɨɧɨɦɢɸ 

ɬɨɩɥɢɜɧɵɯ ɪɟɫɭɪɫɨɜ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ ɷɧɟɪɝɢɢ, ɚ 

ɬɚɤɠɟ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 

ɩɨɥɭɱɚɟɦɨɣ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ. 

ɋɟɝɨɞɧɹɲɧɢɟ ɜɵɜɨɞɵ ɚɧɚɥɢɬɢɤɨɜ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɢɧɜɟɫɬɢɰɢɢ 

ɜ ɬɟɯɧɨɥɨɝɢɢ ɜɨɡɨɛɧɨɜɥɹɟɦɨɣ ɷɧɟɪɝɟɬɢɤɢ ɭɠɟ ɛɭɞɭɬ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ 

ɮɢɧɚɧɫɨɜɵɯ ɨɛɴɟɦɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɡɚɬɪɚɬ ɧɚ ɛɨɪɶɛɭ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ 

ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ.  
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