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ȼȼȿȾȿɇɂȿ 

 

Ɉɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɱɜ ɧɚ ɬɟɯɧɨɝɟɧɧɨɦ ɷɥɸɜɢɢ ɨɬɜɚɥɨɜ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɤɚɤ ɬɟɯɧɨɥɨɝɢɟɣ ɨɬɫɵɩɤɢ ɨɬɜɚɥɨɜ, ɬɚɤ ɢ ɫɰɟɧɚɪɢɟɦ ɪɚɡɜɢɬɢɹ 

ɛɢɨɰɟɧɨɡɚ. ɇɟɫɦɨɬɪɹ ɧɚ ɧɚɤɨɩɥɟɧɧɵɣ ɨɩɵɬ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɧɚ ɨɬɜɚɥɚɯ, ɪɚɛɨɬɵ 

ɩɨ ɨɰɟɧɤɟ ɫɜɨɣɫɬɜ ɬɟɯɧɨɝɟɧɧɵɯ ɩɨɱɜɟɧɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ ɧɚ ɨɬɜɚɥɚɯ ɪɚɡɧɨɝɨ 

ɜɨɡɪɚɫɬɚ ɢ ɬɢɩɚ ɜɟɫɶɦɚ ɚɤɬɭɚɥɶɧɵ [1-3]. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɪɟɩɥɚɧɬɨɡɟɦɨɜ ɢ 

ɥɢɬɨɫɬɪɚɬɨɜ ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɨɬɜɚɥɚɯ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɛɭɪɨɭɝɨɥɶɧɨɝɨ 

ɪɚɡɪɟɡɚ. 

Ɂɚɞɚɱɢ: Ɉɰɟɧɢɬɶ ɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɟɣ ɪɟɩɥɚɧɬɨɡɟɦɨɜ ɢ ɥɢɬɨɫɬɪɚɬɨɜ ɧɚ 

ɨɫɧɨɜɟ ɪɟɡɭɥɶɬɚɬɨɜ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɜ ɬɟɩɥɨɜɨɦ ɞɢɚɩɚɡɨɧɟ. 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 Ɍɟɯɧɨɝɟɧɧɵɟ ɥɚɧɞɲɚɮɬɵ, ɨɬɜɚɥɵ ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɨɜ 

 

Ɍɟɯɧɨɝɟɧɧɵɣ ɥɚɧɞɲɚɮɬ — ɚɧɬɪɨɩɨɝɟɧɧɵɣ ɥɚɧɞɲɚɮɬ, ɨɫɨɛɟɧɧɨɫɬɶ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɢ ɫɬɪɭɤɬɭɪɚ ɤɨɬɨɪɨɝɨ ɨɛɭɫɥɨɜɥɟɧɵ ɩɪɨɦɵɲɥɟɧɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɶɸ. ɉɥɨɳɚɞɶ ɬɟɯɧɨɝɟɧɧɵɯ ɥɚɧɞɲɚɮɬɨɜ ɩɨɫɬɨɹɧɧɨ ɫɢɥɶɧɨ 

ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɢ ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɨɢɫɯɨɞɢɬ ɦɧɨɝɨɫɬɨɪɨɧɧɟɟ ɧɟɝɚɬɢɜɧɨɟ 

ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ: ɬɪɚɧɫɮɨɪɦɢɪɭɟɬɫɹ ɡɟɦɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ, 

ɧɚɪɭɲɚɟɬɫɹ ɩɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ, ɢɡɦɟɧɹɸɬɫɹ ɭɫɥɨɜɢɹ ɞɥɹ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɢ 

ɠɢɜɨɬɧɨɝɨ ɦɢɪɚ ɢ ɧɚɪɭɲɚɟɬɫɹ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɟɠɢɦ ɦɟɫɬɧɨɫɬɢ,  ɩɪɨɢɫɯɨɞɢɬ 

ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ, ɡɟɦɥɢ ɢ ɜɨɞ ɩɪɨɞɭɤɬɚɦɢ ɷɪɨɡɢɢ, ɭɯɭɞɲɚɟɬɫɹ 

ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɫɪɟɞɵ, ɫɧɢɠɚɟɬɫɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ 

ɩɪɢɥɟɝɚɸɳɢɯ ɡɟɦɟɥɶ, ɡɚɬɪɭɞɧɹɟɬɫɹ ɭɫɥɨɜɢɹ ɠɢɡɧɢ ɥɸɞɟɣ, ɱɬɨ ɨɬɪɢɰɚɬɟɥɶɧɨ 

ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɢɯ ɡɞɨɪɨɜɶɟ, ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɬɪɭɞɚ [3, 4]. 

Ⱦɨɛɵɱɚ ɭɝɥɹ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ ɹɜɥɹɟɬɫɹ ɦɨɳɧɵɦ ɮɚɤɬɨɪɨɦ ɧɚɪɭɲɟɧɢɹ 

ɩɪɢɪɨɞɧɨɝɨ ɥɚɧɞɲɚɮɬɚ. ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɨɡɞɚɸɬɫɹ ɛɨɥɶɲɢɟ ɢ ɝɥɭɛɨɤɢɟ 

ɤɚɪɶɟɪɵ, ɩɟɪɟɦɟɲɢɜɚɧɢɟ ɢ ɭɞɚɥɟɧɢɟ ɜɟɪɯɧɢɯ ɩɥɨɞɨɪɨɞɧɵɯ ɩɨɱɜ, ɱɬɨ 

ɜɩɨɫɥɟɞɫɬɜɢɢ ɩɪɢɜɨɞɢɬ ɤ ɜɵɜɟɬɪɢɜɚɧɢɸ. Ɋɚɡɪɚɛɨɬɤɚ ɤɚɦɟɧɧɨɭɝɨɥɶɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ ɧɟ ɬɨɥɶɤɨ ɭɧɢɱɬɨɠɚɟɬ ɢ ɨɬɱɭɠɞɚɟɬ ɩɨɱɜɵ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨɞ ɪɚɡɪɟɡ ɢ ɨɬɜɚɥɵ, ɧɨ ɢ ɨɤɚɡɵɜɚɟɬ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɜɟɫɶ 

ɩɪɢɪɨɞɧɵɣ ɤɨɦɩɥɟɤɫ ɩɪɢɥɟɝɚɸɳɟɣ ɬɟɪɪɢɬɨɪɢɢ. ɗɬɨ ɜɵɪɚɠɟɧɨ ɜ ɫɥɟɞɭɸɳɢɯ 

ɮɨɪɦɚɯ: 

1. ɭɧɢɱɬɨɠɟɧɢɟ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ; 

2. ɢɡɦɟɧɟɧɢɟ ɮɨɪɦɵ ɪɟɥɶɟɮɚ; 

3. ɫɨɡɞɚɧɢɟ ɧɨɜɵɯ ɮɨɪɦ ɪɟɥɶɟɮɚ (ɜɨɡɧɢɤɚɟɬ ɬɟɯɧɨɝɟɧɧɵɣ ɧɨɨɥɚɧɞɲɚɮɬ); 

4. ɡɚɝɪɹɡɧɟɧɢɟ ɩɨɱɜ, ɚɬɦɨɫɮɟɪɵ ɢ ɩɪɢɪɨɞɧɵɯ ɜɨɞ ɩɵɥɶɸ, ɯɢɦɢɱɟɫɤɢɦɢ 

ɷɥɟɦɟɧɬɚɦɢ-ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɢ ɬɨɤɫɢɤɚɧɬɚɦɢ, ɜɵɫɜɨɛɨɠɞɚɸɳɢɦɢɫɹ ɩɪɢ 

ɜɵɜɟɬɪɢɜɚɧɢɢ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ [4]. 

ɇɚɪɭɲɟɧɧɵɟ ɝɨɪɧɨɬɟɯɧɢɱɟɫɤɢɦɢ ɪɚɛɨɬɚɦɢ ɬɟɪɪɢɬɨɪɢɢ, ɤ ɤɨɬɨɪɵɦ 

ɨɬɧɨɫɹɬɫɹ ɨɬɜɚɥɵ ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɨɜ, ɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɝɪɭɩɩɵ [2]:  
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1  ɝɪɭɩɩɚ – ɩɨɬɟɧɰɢɚɥɶɧɨ ɩɥɨɞɨɪɨɞɧɵɟ ɝɪɭɧɬɵ, ɩɪɢɝɨɞɧɵɟ ɞɥɹ 

ɩɪɨɢɡɪɚɫɬɚɧɢɹ ɪɚɫɬɟɧɢɣ; 

2 ɝɪɭɩɩɚ – ɝɪɭɧɬɵ, ɧɟɩɪɢɝɨɞɧɵɟ ɞɥɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 

3 ɝɪɭɩɩɚ – ɝɪɭɧɬɵ, ɧɟ ɩɪɢɝɨɞɧɵɟ ɞɥɹ ɨɫɜɨɟɧɢɹ ɛɟɡ ɩɪɨɜɟɞɟɧɢɹ 

ɯɢɦɢɱɟɫɤɨɣ ɦɟɥɢɨɪɚɰɢɢ.  

ɉɪɨɜɟɞɟɧɢɟ ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɧɚ ɨɬɜɚɥɚɯ ɫɩɨɫɨɛɫɬɜɭɟɬ ɡɚɩɭɫɤɭ ɢ 

ɛɨɥɟɟ ɛɵɫɬɪɨɦɭ ɜɨɫɫɬɚɧɨɜɥɟɧɢɸ ɫɬɪɭɤɬɭɪɵ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɫɜɹɡɟɣ 

ɤɨɦɩɨɧɟɧɬɨɜ ɜɧɭɬɪɢ ɬɟɯɧɨɝɟɧɧɧɨɣ ɷɤɨɫɢɫɬɟɦɵ ɢ ɟɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɫ 

ɜɧɟɲɧɢɦɢ ɧɟɧɚɪɭɲɟɧɧɵɦɢ ɝɨɪɧɵɦɢ ɪɚɛɨɬɚɦɢ ɩɪɢɪɨɞɧɵɦɢ ɷɤɨɫɢɫɬɟɦɚɦɢ. 

Ɉɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ — ɩɪɨɰɟɫɫ ɪɚɡɦɟɳɟɧɢɹ ɩɭɫɬɵɯ ɩɨɪɨɞ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 

ɨɬɜɟɞёɧɧɨɣ ɩɥɨɳɚɞɢ; ɡɚɜɟɪɲɚɸɳɢɣ ɷɬɚɩ ɜɫɤɪɵɲɧɵɯ ɪɚɛɨɬ ɧɚ ɤɚɪɶɟɪɚɯ. 

ɋɩɨɫɨɛɵ ɢ ɫɪɟɞɫɬɜɚ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɬɟɫɧɨ ɫɜɹɡɚɧɵ ɫ ɫɢɫɬɟɦɚɦɢ ɨɬɤɪɵɬɨɣ 

ɪɚɡɪɚɛɨɬɤɢ ɦɟɫɬɨɪɨɠɞɟɧɢɣ. ɉɪɢ ɛɟɫɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɞɧɨɤɨɜɲɨɜɵɦɢ ɷɤɫɤɚɜɚɬɨɪɚɦɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜɨ 

ɜɧɭɬɪɟɧɧɢɟ ɨɬɜɚɥɵ, ɩɪɢ ɬɪɚɧɫɩɨɪɬɧɨ-ɨɬɜɚɥɶɧɨɣ — ɬɚɤɠɟ ɜɨ ɜɧɭɬɪɟɧɧɢɟ ɨɬɜɚɥɵ 

ɤɨɧɫɨɥɶɧɵɦɢ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɬɟɥɹɦɢ ɢ ɬɪɚɧɫɩɨɪɬɧɨ- ɨɬɜɚɥɶɧɵɦɢ ɦɨɫɬɚɦɢ [5]. 

Ɉɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ ɩɪɢ ɬɪɚɧɫɩɨɪɬɧɨɣ ɫɢɫɬɟɦɟ ɪɚɡɪɚɛɨɬɤɢ ɤɚɤ ɧɚ 

ɜɧɭɬɪɟɧɧɢɯ, ɬɚɤ ɢ ɧɚ ɜɧɟɲɧɢɯ ɨɬɜɚɥɚɯ ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɨɬɜɚɥɶɧɵɯ 

ɩɥɭɝɨɜ, ɨɞɧɨɤɨɜɲɨɜɵɯ ɷɤɫɤɚɜɚɬɨɪɨɜ, ɛɭɥɶɞɨɡɟɪɨɜ, ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɬɟɥɟɣ. 

Ɉɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ ɩɭɫɬɵɯ ɩɨɪɨɞ ɞɪɚɝɥɚɣɧɚɦɢ ɨɫɭɳɟɫɬɜɥɹɸɬ ɩɪɢ 

ɪɚɡɪɚɛɨɬɤɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɢ ɩɨɥɨɝɨɩɚɞɚɸɳɢɯ ɩɥɚɫɬɨɨɛɪɚɡɧɵɯ ɢ ɪɨɫɫɵɩɧɵɯ 

ɦɟɫɬɨɪɨɠɞɟɧɢɣ. Ⱦɪɚɝɥɚɣɧ, ɨɛɴɟɞɢɧɹɹ ɜ ɫɟɛɟ ɮɭɧɤɰɢɢ ɜɵɟɦɨɱɧɨɣ ɢ 

ɨɬɜɚɥɨɨɛɪɚɡɭɸɳɟɣ ɦɚɲɢɧɵ, ɩɟɪɟɦɟɳɚɟɬ ɝɨɪɧɵɟ ɩɨɪɨɞɵ ɢ ɭɤɥɚɞɵɜɚɟɬ ɢɯ ɜɨ 

ɜɧɭɬɪɟɧɧɢɣ ɨɬɜɚɥ ɩɨɥɨɫɨɣ, ɪɚɜɧɨɣ ɲɢɪɢɧɟ ɡɚɯɨɞɤɢ. ɉɪɢ ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ 

ɜɫɤɪɵɲɢ ɢ ɞɨɫɬɚɬɨɱɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨɪɨɞ ɜ ɨɬɜɚɥɟ ɩɪɢɦɟɧɹɸɬ 

ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ ɫ ɩɟɪɟɷɤɫɤɚɜɚɰɢɟɣ ɞɪɚɝɥɚɣɧɨɦ ɱɚɫɬɢ ɩɟɪɟɦɟɳёɧɧɵɯ 

ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɜ ɨɬɜɚɥ ɩɨɪɨɞ ɜɨ 2-ɣ ɹɪɭɫ. 

Ɋɚɫɯɨɞɵ ɧɚ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ ɫɨɫɬɚɜɥɹɸɬ 12-15% ɫɟɛɟɫɬɨɢɦɨɫɬɢ 

ɜɫɤɪɵɲɢ ɧɚ ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɚɯ, ɞɨ 15% ɫɟɛɟɫɬɨɢɦɨɫɬɢ 1 ɬ ɩɨɥɟɡɧɵɯ 

ɢɫɤɨɩɚɟɦɵɯ ɧɚ ɠɟɥɟɡɨɪɭɞɧɵɯ ɤɚɪɶɟɪɚɯ. 
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Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɥɨɳɚɞɢ ɨɬɱɭɠɞɚɟɦɵɯ ɡɟɦɟɥɶ ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɟ 

ɜɟɞёɬɫɹ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɵɯ ɜɵɫɨɬ ɨɬɜɚɥɨɜ. Ɍɟɯɧɨɥɨɝɢɹ 

ɨɬɜɚɥɨɨɛɪɚɡɨɜɚɧɢɹ ɨɛɵɱɧɨ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 

ɩɨɫɥɟɞɭɸɳɟɣ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚɪɭɲɟɧɧɨɣ ɝɨɪɧɵɦɢ ɪɚɛɨɬɚɦɢ [6, 

7]. 

 

1.2 Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɢɣ ɭɝɨɥɶɧɵɣ ɛɚɫɫɟɣɧ 

 

ɇɚ ɸɝɟ ɐɟɧɬɪɚɥɶɧɨɣ ɋɢɛɢɪɢ ɪɚɫɩɨɥɨɠɟɧ ɨɞɢɧ ɢɡ ɞɟɫɹɬɢ ɤɪɭɩɧɟɣɲɢɯ 

ɭɝɨɥɶɧɵɯ ɛɚɫɫɟɣɧɨɜ Ɋɨɫɫɢɢ – Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɢɣ. ɉɨɫɤɨɥɶɤɭ ɩɥɚɫɬɵ ɭɝɥɹ ɜ 

ɦɟɫɬɨɪɨɠɞɟɧɢɢ ɫɩɥɨɲɧɵɟ, ɦɨɳɧɵɟ ɢ ɪɚɫɩɨɥɨɠɟɧɵ ɛɥɢɡɤɨ ɤ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɛɨɥɶɲɚɹ ɱɚɫɬɶ (89%) ɪɚɡɪɚɛɨɬɨɤ ɜɟɞɟɬɫɹ ɨɬɤɪɵɬɵɦ ɫɩɨɫɨɛɨɦ [4]. ȼ 

ɷɤɨɧɨɦɢɱɟɫɤɨɦ ɨɬɧɨɲɟɧɢɢ ɷɬɨ ɧɚɢɛɨɥɟɟ ɞɟɲɟɜɵɣ ɫɩɨɫɨɛ ɞɨɛɵɱɢ ɭɝɥɹ. ɇɨ, ɜ ɬɨ 

ɠɟ ɜɪɟɦɹ, ɩɪɨɜɟɞɟɧɢɟ ɨɬɤɪɵɬɵɯ ɝɨɪɧɵɯ ɪɚɛɨɬ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɩɨɥɧɵɦ 

ɭɧɢɱɬɨɠɟɧɢɟɦ ɩɨɱɜɟɧɧɨɝɨ, ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɨɜ ɢ ɫɨɡɞɚɧɢɟɦ ɨɬɜɚɥɨɜ ɢɡ 

ɯɚɨɬɢɱɧɨɣ ɫɦɟɫɢ ɜɫɤɪɵɲɧɵɯ ɢ ɜɦɟɳɚɸɳɢɯ ɩɨɪɨɞ [5, 6, 7, 8]. Ɉɛɳɢɣ ɡɚɩɚɫ 

ɛɭɪɵɯ ɭɝɥɟɣ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 670 ɦɥɪɞ. ɞɨ 4 ɬɪɢɥ.Ɍ. Ⱦɟɣɫɬɜɭɸɳɢɟ ɪɚɡɪɟɡɵ: 

ɇɚɡɚɪɨɜɫɤɢɣ (ɦɨɳɧɨɫɬɶ 10,5 – 16,0 ɦɥɧ. ɬ) ɢ ɂɪɲɚ-Ȼɨɪɨɞɢɧɫɤɢɣ (ɦɨɳɧɨɫɬɶ 15 

– 40 ɦɥɧ. ɬ). ɉɪɨɫɬɨɟ ɝɟɨɥɨɝɢɱɟɫɤɨɟ ɫɬɪɨɟɧɢɟ ɢ ɦɚɥɚɹ ɦɨɳɧɨɫɬɶ ɜɫɤɪɵɲɧɵɯ 

ɩɨɪɨɞ ɞɟɥɚɸɬ ɭɝɨɥɶ ɦɟɫɬɨɪɨɠɞɟɧɢɹ ɫɚɦɵɦ ɞɟɲёɜɵɦ ɜ ɫɬɪɚɧɟ (ɫɟɛɟɫɬɨɢɦɨɫɬɶ 1ɬ 

1,2 – 1,3 ɪɭɛ). Ʉɪɟɩɤɢɟ ɩɨɪɨɞɵ (ɩɟɫɱɚɧɢɤɢ ɢ ɚɥɟɜɪɨɥɢɬɵ) ɜɨ ɜɫɤɪɵɲɟ ɧɟ 

ɩɪɟɜɵɲɚɸɬ 1,2 – 4,0% ɨɬ ɨɛɳɟɝɨ ɟɟ ɨɛɴɟɦɚ. Ɉɫɧɨɜɧɚɹ ɦɚɫɫɚ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ 

ɩɪɟɞɫɬɚɜɥɟɧɚ ɫɭɝɥɢɧɤɚɦɢ ɢ ɩɟɫɱɚɧɨ-ɝɥɢɧɢɫɬɵɦɢ ɨɬɥɨɠɟɧɢɹɦɢ ɸɪɫɤɨɝɨ, 

ɦɟɥɨɜɨɝɨ ɢ ɱɟɬɜɟɪɬɢɱɧɨɝɨ ɜɨɡɪɚɫɬɚ. ɉɨɪɨɞɵ ɧɟ ɡɚɫɨɥɟɧɵ, ɢɦɟɸɬ ɞɟɥɸɜɢɚɥɶɧɨ-

ɚɥɥɸɜɢɚɥɶɧɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɜɩɨɥɧɟ ɩɪɢɝɨɞɧɵ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ 

ɬɪɚɜɹɧɢɫɬɵɯ ɢ ɥɟɫɧɵɯ ɪɚɫɬɟɧɢɣ. ɇɚ ɇɚɡɚɪɨɜɫɤɨɦ ɤɚɪɶɟɪɟ, ɮɨɪɦɢɪɭɸɳɟɦ 

ɜɧɟɲɧɢɟ ɚɜɬɨɨɬɜɚɥɵ ɧɚ ɪ. ɑɭɥɵɦ, ɢɦɟɸɬɫɹ ɜɫɟ ɭɫɥɨɜɢɹ ɞɥɹ ɝɭɦɭɫɨɜɨɣ 

ɦɟɥɢɨɪɚɰɢɢ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɨɬɜɚɥɨɜ, ɩɨɫɥɟ ɱɟɝɨ ɨɧɢ ɦɨɝɭɬ ɭɠɟ ɜ ɩɟɪɜɵɣ ɝɨɞ 

ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ ɦɧɨɝɨɥɟɬɧɢɯ ɛɨɛɨɜɵɯ ɢ ɡɥɚɤɨɜɵɯ ɬɪɚɜ. 

Ʉɚɤ ɩɨɤɚɡɵɜɚɟɬ ɨɩɵɬ ɇɚɡɚɪɨɜɫɤɨɝɨ ɥɟɫɯɨɡɚ, ɡɞɟɫɶ ɢɦɟɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ 
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ɜɵɪɚɳɢɜɚɧɢɹ ɥɢɫɬɜɟɧɧɵɯ ɢ ɯɜɨɣɧɵɯ ɥɟɫɧɵɯ ɩɨɪɨɞ ɞɥɹ ɫɨɡɞɚɧɢɹ ɥɟɫɨɩɚɪɤɨɜɨɝɨ 

ɤɨɥɶɰɚ ɜɨɤɪɭɝ ɝɨɪɨɞɚ. Ȼɥɚɝɨɩɪɢɹɬɧɵ ɭɫɥɨɜɢɹ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɢ ɜɧɟɲɧɢɯ 

ɨɬɜɚɥɨɜ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ.  

Ɍɟɯɧɨɥɨɝɢɹ ɜɫɤɪɵɲɢ ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɨɜ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɧɹɬɢɟ 

ɚɤɤɭɦɭɥɹɬɢɜɧɨɣ (ɞɨ 50 10ɫɦ) ɱɚɫɬɢ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɜ 

ɛɭɪɬɵ, ɨɛɪɚɡɭɹ ɯɪɚɧɢɥɢɳɟ ɩɨɥɟɡɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ (ɉɋɉ) [9, 10].  

 

   

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 1 - Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶɧɵɣ ɪɚɡɪɟɡ. 

 

ɋɨɝɥɚɫɧɨ ɫɢɫɬɟɦɚɬɢɤɟ ɌɉɈ ɬɚɤɢɟ ɩɨɱɜɟɧɧɵɟ ɯɪɚɧɢɥɢɳɚ ɨɬɧɨɫɹɬɫɹ ɤ 

ɝɪɭɩɩɟ ɧɚɬɭɪɮɚɛɪɢɤɚɬɨɜ ɢ ɩɨɞɝɪɭɩɩɟ ɨɪɝɚɧɨɫɬɪɚɬɨɜ [9]. ȼ ɛɭɪɬɚɯ ɩɥɨɞɨɪɨɞɧɵɣ 

ɫɥɨɣ ɩɨɱɜ ɞɨɥɠɟɧ ɯɪɚɧɢɬɶɫɹ ɦɟɧɟɟ 3-5 ɥɟɬ ɢ ɩɨ ɦɟɪɟ ɩɨɞɝɨɬɨɜɤɢ ɨɬɜɚɥɨɜ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɞɥɹ ɫɨɡɞɚɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ ɩɨɱɜ [11]. 

ȼ ɫɬɪɭɤɬɭɪɟ ɩɨɱɜɟɧɧɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɟɥɶ, ɢɡɵɦɚɟɦɵɯ ɩɨɞ ɪɚɡɪɚɛɨɬɤɭ 

ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɨɜ Ʉɚɧɫɤɨ-Ⱥɱɢɧɫɤɨɝɨ ɛɚɫɫɟɣɧɚ ɩɪɟɨɛɥɚɞɚɸɬ ɩɥɨɞɨɪɨɞɧɵɟ 

ɚɝɪɨɩɨɱɜɵ ɫ ɦɨɳɧɵɦ ɝɭɦɭɫɨɜɨ-ɚɤɤɭɦɭɥɹɬɢɜɧɵɦ ɝɨɪɢɡɨɧɬɨɦ (ɱɟɪɧɨɡɟɦɵ, 

ɫɟɪɵɟ ɥɟɫɧɵɟ ɢ ɬ.ɞ.) [12]. Ɍɟɯɧɨɥɨɝɢɹ ɜɫɤɪɵɲɢ ɧɚ ɬɚɤɢɯ ɭɱɚɫɬɤɚɯ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɧɹɬɢɟ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɜ ɛɭɪɬɵ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜ 

(ɉɋɉ). ɋɤɥɚɞɢɪɨɜɚɧɧɵɣ ɫɭɛɫɬɪɚɬ ɉɋɉ ɜ ɞɚɥɶɧɟɣɲɟɦ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ 
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ɫɨɡɞɚɧɢɢ ɧɚ ɩɨɥɹɯ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɢɫɤɭɫɫɬɜɟɧɧɵɯ ɩɨɱɜɨɩɨɞɨɛɧɵɯ ɬɟɥ ɢɥɢ 

ɬɟɯɧɨɝɟɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɨɛɪɚɡɨɜɚɧɢɣ (ɌɉɈ) (ɩɨ [11]). 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɩɨɥɢɝɨɧɚ (55°52´ɫ.ɲ., 94°54´ ɜ.ɞ.), ɡɚɥɨɠɟɧɧɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɝɨɥɶɧɨɝɨ 

ɪɚɡɪɟɡɚ «Ȼɨɪɨɞɢɧɫɤɢɣ». Ɋɚɡɪɟɡ ɨɬɧɨɫɢɬɫɹ ɤ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɫɟɜɟɪɧɨɣ ɨɤɪɚɢɧɟ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ 

ɫɨɛɨɣ ɤɪɭɩɧɭɸ ɬɟɤɬɨɧɢɱɟɫɤɭɸ ɞɟɩɪɟɫɫɢɸ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɫ ɸɝɚ ɫɟɜɟɪɧɵɦɢ 

ɨɬɪɨɝɚɦɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɚ ɫ ɫɟɜɟɪɚ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɚ – ɸɠɧɨɣ ɨɤɨɧɟɱɧɨɫɬɶɸ 

ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ. Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ – ɪɚɜɧɢɧɧɵɣ, ɯɨɥɦɢɫɬɨ-ɭɜɚɥɢɫɬɵɣ ɫ 

ɲɢɪɨɤɢɦɢ ɞɨɥɢɧɚɦɢ ɪɟɤ, ɩɥɨɫɤɨ-ɜɵɩɭɤɥɵɦɢ ɦɟɠɞɭɪɟɱɶɹɦɢ, ɫɥɚɛɨ-ɩɨɤɚɬɵɦɢ 

ɫɤɥɨɧɚɦɢ [13, 14, 15].  

ɋɨɝɥɚɫɧɨ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɋɟɪɝɟɟɜɚ [15], 

ɬɟɪɪɢɬɨɪɢɹ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ȼɨɫɬɨɱɧɨɝɨ ɫɪɟɞɧɟ-

ɜɵɫɨɬɧɨɝɨ ɩɨɞɪɚɣɨɧɚ, ɂɪɛɟɣɫɤɨ-ɍɹɪɫɤɨɝɨ ɪɚɣɨɧɚ ɜ ɩɨɞɡɨɧɟ ɬɢɩɢɱɧɨɣ 

ɥɟɫɨɫɬɟɩɢ ɉɪɢɫɚɹɧɫɤɨɣ ɩɪɨɜɢɧɰɢɢ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɣ ɫɬɪɚɧɵ ɂɪɛɟɣɫɤɨ-

ɍɹɪɫɤɨɝɨ ɪɚɣɨɧɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɸɠɧɭɸ ɱɚɫɬɶ ɥɟɫɨɫɬɟɩɧɨɝɨ ɨɤɪɭɝɚ. 

ɉɨ ɬɟɪɦɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ (Σ (t>10°) = 1600) – ɷɬɨ ɭɦɟɪɟɧɧɨ ɩɪɨɯɥɚɞɧɵɣ 

ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɭɦɟɪɟɧɧɨɦ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɹɫɟ 

[16]. ɉɨ ɞɚɧɧɵɦ ɛɥɢɠɚɣɲɟɣ ɦɟɬɟɨɫɬɚɧɰɢɢ (ɝ. ɍɹɪ), ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜ ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ -0,6°ɋ, ɦɢɧɢɦɚɥɶɧɚɹ ɜ ɹɧɜɚɪɟ ɪɚɜɧɚ -

23,5°ɋ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜ ɢɸɥɟ +24,4°ɋ [12]. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ 

ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ ɫɨɫɬɚɜɥɹɟɬ 150, ɛɟɡɦɨɪɨɡɧɨɝɨ – 105, 

ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ (ɫ t > 5°) – 150 ɞɧɟɣ [13]. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɜɵɩɚɞɚɟɬ 375-400 ɦɦ 

ɨɫɚɞɤɨɜ, ɡɚ ɩɟɪɢɨɞ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 10°ɋ – 200 ɦɦ. ȽɌɄ =1.2, ɱɬɨ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɣɨɧ ɤɚɤ ɭɦɟɪɟɧɧɨ ɜɥɚɠɧɵɣ [12]. 

ɉɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɬɟɪɪɢɬɨɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɩɨɥɢɝɨɧɚ ɩɪɢɯɨɞɢɬɫɹ 

ɧɚ Ʉɪɚɫɧɨɹɪɫɤɨ-Ʉɚɧɫɤɭɸ ɩɨɞ ɩɪɨɜɢɧɰɢɸ ɜɵɳɟɥɨɱɟɧɧɵɯ ɢ ɨɛɵɤɧɨɜɟɧɧɵɯ 

ɱɟɪɧɨɡɟɦɨɜ, ɥɭɝɨɜɨ-ɱɟɪɧɨɡɟɦɧɵɯ ɢ ɫɟɪɵɯ ɥɟɫɧɵɯ ɞɥɢɬɟɥɶɧɨ ɫɟɡɨɧɧɨ-

ɦɟɪɡɥɨɬɧɵɯ ɩɨɱɜ, ɜ ɩɪɟɞɟɥɚɯ Ɂɚɩɚɞɧɨɩɪɢɫɚɹɧɫɤɨɣ ɩɪɨɜɢɧɰɢɢ ɨɫɬɪɨɜɧɵɯ 

ɥɟɫɨɫɬɟɩɟɣ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜɵɫɨɤɨɝɭɦɭɫɢɪɨɜɚɧɧɵɯ ɦɚɥɨɦɨɳɧɵɯ ɫɟɡɨɧɧɨ-
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ɦɟɪɡɥɨɬɧɨ-ɝɥɟɟɜɵɯ ɱɟɪɧɨɡɟɦɨɜ ɢ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ [15]. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ 

ɩɥɨɞɨɪɨɞɧɵɯ ɩɨɱɜ (ɱɟɪɧɨɡɟɦɵ, ɫɟɪɵɟ ɥɟɫɧɵɟ ɩɨɱɜɵ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɝɨɥɶɧɨɝɨ 

ɪɚɡɪɟɡɚ ɪɚɫɩɚɯɚɧɚ ɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ [16]. 

 

1.3 Ȼɨɪɨɞɢɧɫɤɢɣ ɭɝɨɥɶɧɵɣ ɪɚɡɪɟɡ 

 

ɋ 1949 ɩɨ 2017 ɝ. ɭɝɨɥɶɧɵɦ ɪɚɡɪɟɡɨɦ «Ȼɨɪɨɞɢɧɫɤɢɣ» ɩɪɨɜɟɞɟɧɵ 

ɡɧɚɱɢɬɟɥɶɧɵɟ ɩɨ ɩɥɨɳɚɞɢ (ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ 30 ɤɦ2) ɬɟɯɧɨɝɟɧɧɵɟ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ ɡɟɦɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɛɨɬɤɢ ɭɝɨɥɶɧɵɯ ɩɥɚɫɬɨɜ 

ɫɨɡɞɚɧɨ ɜɵɪɚɛɨɬɚɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ ɝɥɭɛɢɧɨɣ ɞɨ 100 ɦ. ɉɨɫɥɟɞɧɟɟ ɱɚɫɬɢɱɧɨ 

ɡɚɩɨɥɧɟɧɨ ɜɧɭɬɪɟɧɧɢɦɢ ɨɬɜɚɥɚɦɢ ɜɫɤɪɵɲɧɵɯ ɩɨɪɨɞ. Ⱦɧɟɜɧɚɹ ɩɨɜɟɪɯɧɨɫɬɶ 

ɜɧɭɬɪɟɧɧɟɝɨ ɨɬɜɚɥɚ (500 ɝɚ) ɜ ɦɟɧɶɲɟɣ ɫɬɟɩɟɧɢ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɚ ɞɥɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɧɚ ɨɫɬɚɥɶɧɨɣ - (700 ɝɚ) ɩɨɫɚɠɟɧɵ 

ɞɟɪɟɜɶɹ ɯɜɨɣɧɵɯ ɩɨɪɨɞ (ɫɨɫɧɚ, ɟɥɶ). 

Ɍɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɦ ɡɟɦɥɹɦ ɜ ɞɨɥɝɨɫɪɨɱɧɨɦ ɩɟɪɢɨɞɟ 

(15-20 ɥɟɬ) ɨɝɨɜɚɪɢɜɚɟɬɫɹ ɧɚɥɢɱɢɟ ɫɥɟɞɭɸɳɢɯ ɩɨɤɚɡɚɬɟɥɟɣ: ɜ ɫɥɭɱɚɟ ɫɞɚɱɢ 

ɡɟɦɟɥɶ ɩɨɞ ɩɚɲɧɸ – ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɚɝɪɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ (ɫɨɞɟɪɠɚɧɢɟ 

ɝɭɦɭɫɚ, ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɬ.ɩ.), ɚ ɬɚɤɠɟ ɠɟɫɬɤɢɟ 

ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɩɚɪɚɦɟɬɪɵ ɪɟɥɶɟɮɚ ɩɨɜɟɪɯɧɨɫɬɢ ɫɞɚɜɚɟɦɵɯ ɡɟɦɟɥɶ; ɜ ɫɥɭɱɚɟ 

12ɫɞɚɱɢ ɡɟɦɟɥɶ ɩɨɞ ɩɚɫɬɛɢɳɟ ɢɥɢ ɫɟɧɨɤɨɫ – ɬɟ ɠɟ ɩɨɤɚɡɚɬɟɥɢ, ɱɬɨ ɢ ɩɨɞ 

ɩɚɲɧɸ, ɚ ɬɚɤɠɟ ɫɨɡɞɚɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ ɢɡ 

ɬɟɯɧɢɱɟɫɤɢɯ ɤɭɥɶɬɭɪ (ɥɸɰɟɪɧɚ, ɞɨɧɧɢɤ ɢ ɬ.ɩ.) [17]. 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɹɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ 

ɩɨɥɢɝɨɧɚ (55°52´ɫ.ɲ., 94°54´ ɜ.ɞ.), ɡɚɥɨɠɟɧɧɨɝɨ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɝɨɥɶɧɨɝɨ 

ɪɚɡɪɟɡɚ «Ȼɨɪɨɞɢɧɫɤɢɣ». Ɋɚɡɪɟɡ ɨɬɧɨɫɢɬɫɹ ɤ Ʉɚɧɫɤɨ-Ɋɵɛɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɟ, 

ɪɚɫɩɨɥɨɠɟɧɧɨɣ ɧɚ ɫɟɜɟɪɧɨɣ ɨɤɪɚɢɧɟ ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ ɢ ɩɪɟɞɫɬɚɜɥɹɸɳɟɣ 

ɫɨɛɨɣ ɤɪɭɩɧɭɸ ɬɟɤɬɨɧɢɱɟɫɤɭɸ ɞɟɩɪɟɫɫɢɸ, ɨɝɪɚɧɢɱɟɧɧɭɸ ɫ ɸɝɚ ɫɟɜɟɪɧɵɦɢ 

ɨɬɪɨɝɚɦɢ ȼɨɫɬɨɱɧɨɝɨ ɋɚɹɧɚ, ɚ ɫ ɫɟɜɟɪɚ ɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɚ – ɸɠɧɨɣ ɨɤɨɧɟɱɧɨɫɬɶɸ 

ȿɧɢɫɟɣɫɤɨɝɨ ɤɪɹɠɚ. Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ – ɪɚɜɧɢɧɧɵɣ, ɯɨɥɦɢɫɬɨ-ɭɜɚɥɢɫɬɵɣ ɫ 
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ɲɢɪɨɤɢɦɢ ɞɨɥɢɧɚɦɢ ɪɟɤ, ɩɥɨɫɤɨ-ɜɵɩɭɤɥɵɦɢ ɦɟɠɞɭɪɟɱɶɹɦɢ, ɫɥɚɛɨ-ɩɨɤɚɬɵɦɢ 

ɫɤɥɨɧɚɦɢ [18, 19, 20].  

ɋɨɝɥɚɫɧɨ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɨɝɨ ɪɚɣɨɧɢɪɨɜɚɧɢɸ ɋɟɪɝɟɟɜɚ [20], 

ɬɟɪɪɢɬɨɪɢɹ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɪɚɡɪɟɡɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ȼɨɫɬɨɱɧɨɝɨ ɫɪɟɞɧɟ-

ɜɵɫɨɬɧɨɝɨ ɩɨɞɪɚɣɨɧɚ, ɂɪɛɟɣɫɤɨ-ɍɹɪɫɤɨɝɨ ɪɚɣɨɧɚ ɜ ɩɨɞɡɨɧɟ ɬɢɩɢɱɧɨɣ 

ɥɟɫɨɫɬɟɩɢ ɉɪɢɫɚɹɧɫɤɨɣ ɩɪɨɜɢɧɰɢɢ ɋɪɟɞɧɟ-ɋɢɛɢɪɫɤɨɣ ɫɬɪɚɧɵ ɂɪɛɟɣɫɤɨ-

ɍɹɪɫɤɨɝɨ ɪɚɣɨɧɚ ɢ ɩɪɟɞɫɬɚɜɥɹɟɬ ɸɠɧɭɸ ɱɚɫɬɶ ɥɟɫɨɫɬɟɩɧɨɝɨ ɨɤɪɭɝɚ. 

ɉɨ ɬɟɪɦɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ (Σ (t>10°) = 1600) – ɷɬɨ ɭɦɟɪɟɧɧɨ ɩɪɨɯɥɚɞɧɵɣ 

ɚɝɪɨɤɥɢɦɚɬɢɱɟɫɤɢɣ ɪɚɣɨɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɭɦɟɪɟɧɧɨɦ ɤɥɢɦɚɬɢɱɟɫɤɨɦ ɩɨɹɫɟ 

[21]. ɉɨ ɞɚɧɧɵɦ ɛɥɢɠɚɣɲɟɣ ɦɟɬɟɨɫɬɚɧɰɢɢ (ɝ. ɍɹɪ), ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 

ɜ ɩɪɟɞɟɥɚɯ ɬɟɪɪɢɬɨɪɢɢ ɧɟ ɩɪɟɜɵɲɚɟɬ -0,6°ɋ, ɦɢɧɢɦɚɥɶɧɚɹ ɜ ɹɧɜɚɪɟ ɪɚɜɧɚ -

23,5°ɋ, ɦɚɤɫɢɦɚɥɶɧɚɹ ɜ ɢɸɥɟ +24,4°ɋ [17]. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɚ ɫ 

ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ ɫɨɫɬɚɜɥɹɟɬ 150, ɛɟɡɦɨɪɨɡɧɨɝɨ – 105, 

ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ (ɫ t > 5°) – 150 ɞɧɟɣ [18]. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɜɵɩɚɞɚɟɬ 375-400 ɦɦ 

ɨɫɚɞɤɨɜ, ɡɚ ɩɟɪɢɨɞ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɲɟ 10°ɋ – 200 ɦɦ. ȽɌɄ =1.2, ɱɬɨ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɪɚɣɨɧ ɤɚɤ ɭɦɟɪɟɧɧɨ ɜɥɚɠɧɵɣ [17]. 

ɉɨɱɜɟɧɧɵɣ ɩɨɤɪɨɜ ɬɟɪɪɢɬɨɪɢɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɝɨ ɩɨɥɢɝɨɧɚ ɩɪɢɯɨɞɢɬɫɹ 

ɧɚ Ʉɪɚɫɧɨɹɪɫɤɨ-Ʉɚɧɫɤɭɸ ɩɨɞɩɪɨɜɢɧɰɢɸ ɜɵɳɟɥɨɱɧɵɯ ɢ ɨɛɵɤɧɨɜɟɧɧɵɯ 

ɱɟɪɧɨɡɟɦɨɜ, ɥɭɝɨɜɨ-ɱɟɪɧɨɡɟɦɧɵɯ ɢ ɫɟɪɵɯ ɥɟɫɧɵɯ ɞɥɢɬɟɥɶɧɨ ɫɟɡɨɧɧɨ-

ɦɟɪɡɥɨɬɧɵɯ ɩɨɱɜ, ɜ ɩɪɟɞɟɥɚɯ Ɂɚɩɚɞɧɨɩɪɢɫɚɹɧɫɤɨɣ ɩɪɨɜɢɧɰɢɢ ɨɫɬɪɨɜɧɵɯ 

ɥɟɫɨɫɬɟɩɟɣ ɫ ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɜɵɫɨɤɨɝɭɦɭɫɢɪɨɜɚɧɧɵɯ ɦɚɥɨɦɨɳɧɵɯ ɫɟɡɨɧɧɨ-

ɦɟɪɡɥɨɬɧɨɝɥɟɟɜɵɯ ɱɟɪɧɨɡɟɦɨɜ ɢ ɫɟɪɵɯ ɥɟɫɧɵɯ ɩɨɱɜ [20]. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ 

ɩɥɨɞɨɪɨɞɧɵɯ ɩɨɱɜ (ɱɟɪɧɨɡɟɦɵ, ɫɟɪɵɟ ɥɟɫɧɵɟ ɩɨɱɜɵ) ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɭɝɨɥɶɧɨɝɨ 

ɪɚɡɪɟɡɚ ɪɚɫɩɚɯɚɧɚ ɢ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɦ ɩɪɨɢɡɜɨɞɫɬɜɟ [21]. 
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2 Ɏɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜ 

2.1 Ɉɛɳɢɟ ɮɢɡɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜɵ 

 

ɋɪɟɞɢ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜɵ ɪɚɡɥɢɱɚɸɬ ɟɟ ɨɛɳɢɟ ɮɢɡɢɱɟɫɤɢɟ, 

ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ, ɜɨɞɧɵɟ, ɜɨɡɞɭɲɧɵɟ ɢ ɬɟɩɥɨɜɵɟ ɫɜɨɣɫɬɜɚ. Ɏɢɡɢɱɟɫɤɢɟ 

ɫɜɨɣɫɬɜɚ ɜɥɢɹɸɬ ɧɚ ɯɚɪɚɤɬɟɪ ɩɨɱɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɩɪɨɰɟɫɫɚ, ɩɥɨɞɨɪɨɞɢɟ 

ɩɨɱɜɵ ɢ ɪɚɡɜɢɬɢɟ ɪɚɫɬɟɧɢɣ. Ʉ ɨɛɳɢɦ ɮɢɡɢɱɟɫɤɢɦ ɫɜɨɣɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ 

ɩɥɨɬɧɨɫɬɶ ɩɨɱɜɵ, ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɚɡɵ ɢ ɩɨɪɢɫɬɨɫɬɶ. 

ɉɥɨɬɧɨɫɬɶɸ ɩɨɱɜɵ ɧɚɡɵɜɚɸɬ ɦɚɫɫɭ ɟɞɢɧɢɰɵ ɨɛɴɟɦɚ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɣ 

ɩɨɱɜɵ, ɜɡɹɬɨɣ ɜ ɟɫɬɟɫɬɜɟɧɧɨɦ ɫɥɨɠɟɧɢɢ, ɜɵɪɚɠɟɧɧɭɸ ɜ ɝɪɚɦɦɚɯ ɧɚ ɤɭɛɢɱɟɫɤɢɣ 

ɫɚɧɬɢɦɟɬɪ.  

ɉɥɨɬɧɨɫɬɶ ɩɨɱɜɵ ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɨɜ, ɫɬɪɭɤɬɭɪɵ, ɫɨɞɟɪɠɚɧɢɹ ɝɭɦɭɫɚ ɢ ɨɛɪɚɛɨɬɤɢ. ɉɨɫɥɟ ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɚ 

ɜɧɚɱɚɥɟ ɛɵɜɚɟɬ ɪɵɯɥɨɣ, ɚ ɡɚɬɟɦ ɩɨɫɬɟɩɟɧɧɨ ɭɩɥɨɬɧɹɟɬɫɹ, ɢ ɱɟɪɟɡ ɧɟɤɨɬɨɪɨɟ 

ɜɪɟɦɹ ɟɟ ɩɥɨɬɧɨɫɬɶ ɦɚɥɨ ɢɡɦɟɧɹɟɬɫɹ ɞɨ ɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɢ. ɋɚɦɭɸ ɧɢɡɤɭɸ 

ɩɥɨɬɧɨɫɬɶ ɢɦɟɸɬ ɜɟɪɯɧɢɟ ɝɭɦɭɫɢɪɨɜɚɧɧɵɟ ɢ ɨɫɬɪɭɤɬɭɪɟɧɧɵɟ ɝɨɪɢɡɨɧɬɵ. Ⱦɥɹ 

ɛɨɥɶɲɢɧɫɬɜɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɨɩɬɢɦɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɩɨɱɜɵ 

ɫɨɫɬɚɜɥɹɟɬ 1,0 - 1,2 ɝ/ɫɦ3 [21, 22, 23]. 

ɉɨɞ ɭɞɟɥɶɧɵɦ ɜɟɫɨɦ ɩɨɱɜɵ ɢɥɢ ɩɥɨɬɧɨɫɬɶɸ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜɵ 

ɩɨɧɢɦɚɸɬ ɫɪɟɞɧɢɣ ɜɟɫ ɜɫɟɯ ɫɨɫɬɚɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɬɜɟɪɞɨɣ 

ɮɚɡɵ. ȿɝɨ ɜɟɥɢɱɢɧɚ ɞɚɟɬ ɧɟɤɨɬɨɪɨɟ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɩɨɱɜɵ, ɬɚɤ ɤɚɤ 

ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɫɤɟɥɟɬɧɵɯ ɱɚɫɬɢɰ, ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ 

ɫɨɞɟɪɠɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɇɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɭɞɟɥɶɧɵɣ ɜɟɫ ɩɨɱɜɵ ɞɥɹ 

ɩɪɚɜɢɥɶɧɨɝɨ ɜɵɛɨɪɚ ɜɪɟɦɟɧɢ ɨɬɫɬɚɢɜɚɧɢɹ ɱɚɫɬɢɰ ɩɪɢ ɦɟɯɚɧɢɱɟɫɤɨɦ ɚɧɚɥɢɡɟ, ɚ 

ɬɚɤɠɟ ɞɥɹ ɜɵɱɢɫɥɟɧɢɹ ɩɨɪɨɡɧɨɫɬɢ ɩɨɱɜɵ. ɉɥɨɬɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜɵ — 

ɷɬɨ ɦɚɫɫɚ ɫɭɯɨɣ ɩɨɱɜɵ ɜ ɟɞɢɧɢɰɟ ɨɛɴɟɦɚ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜɵ ɛɟɡ ɩɨɪ. ȿɟ 

ɜɵɱɢɫɥɹɸɬ, ɝ/ɫɦ3, ɩɨ ɮɨɪɦɭɥɟ: 

 

d = m/Vs                                                                                                           (1) 

ɝɞɟ m — ɦɚɫɫɚ ɫɭɯɨɣ ɩɨɱɜɵ, ɝ;  
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Vs — ɨɛɴɟɦ, ɫɦ3. 

ȼ ɦɚɥɨɝɭɦɭɫɧɵɯ ɩɨɱɜɚɯ ɢ ɜ ɧɢɠɧɢɯ ɦɢɧɟɪɚɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɯ ɩɥɨɬɧɨɫɬɶ 

ɬɜɟɪɞɨɣ ɮɚɡɵ ɫɨɫɬɚɜɥɹɟɬ 2,6-2,8 ɝ/ɫɦ3. ɋ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɝɭɦɭɫɚ 

ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɚɡɵ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ 2,4-2,5 ɝ/ɫɦ3, ɚ ɜ ɬɨɪɮɹɧɵɯ ɩɨɱɜɚɯ — 

ɞɨ 1,4-1,8 ɝ/ɫɦ3. ɉɥɨɬɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɚɡɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɪɚɫɱɟɬɚ ɩɨɪɢɫɬɨɫɬɢ 

ɩɨɱɜɵ. Ɉɬ ɩɥɨɬɧɨɫɬɢ ɩɨɱɜɵ ɡɚɜɢɫɹɬ ɩɨɝɥɨɳɟɧɢɟ ɜɥɚɝɢ, ɜɨɡɞɭɯɨɨɛɦɟɧ ɜ ɩɨɱɜɟ, 

ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɪɚɡɜɢɬɢɟ ɤɨɪɧɟɜɵɯ ɫɢɫɬɟɦ ɪɚɫɬɟɧɢɣ 

[23]. 

ɉɨɪɢɫɬɨɫɬɶ (ɫɤɜɚɠɧɨɫɬɶ) ɩɨɱɜɵ — ɷɬɨ ɫɭɦɦɚɪɧɵɣ ɨɛɴɟɦ ɜɫɟɯ ɩɨɪ ɦɟɠɞɭ 

ɱɚɫɬɢɰɚɦɢ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜɵ. ɉɨɪɢɫɬɨɫɬɶ (ɨɛɳɭɸ) ɜɵɱɢɫɥɹɸɬ ɩɨ 

ɩɨɤɚɡɚɬɟɥɹɦ ɩɥɨɬɧɨɫɬɢ ɩɨɱɜɵ ɢ ɩɥɨɬɧɨɫɬɢ ɬɜɟɪɞɨɣ ɮɚɡɵ ɢ ɜɵɪɚɠɚɸɬ ɜ 

ɩɪɨɰɟɧɬɚɯ ɤ ɨɛɳɟɦɭ ɨɛɴɟɦɭ ɩɨɱɜɵ: 

 

Pобщ.=(1-dv /d)100                                                                                       (2) 

ɝɞɟ dv-ɩɥɨɬɧɨɫɬɶ ɩɨɱɜɵ, ɝ/ɫɦ3;  

      d-ɩɥɨɬɧɨɫɬɶ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜɵ, ɝ/ɫɦ3. 

ɉɨɪɢɫɬɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɫɬɪɭɤɬɭɪɧɨɫɬɢ, 

ɫɨɞɟɪɠɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ. ȼ ɩɚɯɨɬɧɵɯ ɩɨɱɜɚɯ ɩɨɪɢɫɬɨɫɬɶ 

ɨɛɭɫɥɨɜɥɟɧɚ ɨɛɪɚɛɨɬɤɨɣ ɢ ɩɪɢɟɦɚɦɢ ɨɤɭɥɶɬɭɪɢɜɚɧɢɹ. ɉɪɢ ɥɸɛɨɦ ɪɵɯɥɟɧɢɢ 

ɩɨɱɜɵ ɩɨɪɢɫɬɨɫɬɶ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɚ ɩɪɢ ɭɩɥɨɬɧɟɧɢɢ ɭɦɟɧɶɲɚɟɬɫɹ. ɑɟɦ 

ɫɬɪɭɤɬɭɪɧɟɟ ɩɨɱɜɚ, ɬɟɦ ɛɨɥɶɲɟ ɨɛɳɚɹ ɩɨɪɢɫɬɨɫɬɶ. 

Ɋɚɡɦɟɪɵ ɩɨɪ, ɜ ɫɨɜɨɤɭɩɧɨɫɬɢ ɨɛɪɚɡɭɸɳɢɯ ɨɛɳɭɸ ɩɨɪɢɫɬɨɫɬɶ ɩɨɱɜɵ, 

ɜɚɪɶɢɪɭɸɬ ɨɬ ɬɨɧɱɚɣɲɢɯ ɤɚɩɢɥɥɹɪɨɜ ɞɨ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɩɪɨɦɟɠɭɬɤɨɜ, ɤɨɬɨɪɵɟ 

ɧɟ ɨɛɥɚɞɚɸɬ ɤɚɩɢɥɥɹɪɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ [15]. ɉɨɷɬɨɦɭ ɧɚɪɹɞɭ ɫ ɨɛɳɟɣ 

ɩɨɪɢɫɬɨɫɬɶɸ ɪɚɡɥɢɱɚɸɬ ɟɳɟ ɤɚɩɢɥɥɹɪɧɭɸ ɢ ɧɟɤɚɩɢɥɥɹɪɧɭɸ ɩɨɪɢɫɬɨɫɬɶ ɩɨɱɜɵ. 

Ʉɚɩɢɥɥɹɪɧɚɹ ɩɨɪɢɫɬɨɫɬɶ ɯɚɪɚɤɬɟɪɧɚ ɞɥɹ ɧɟɧɚɪɭɲɟɧɧɵɯ ɫɭɝɥɢɧɢɫɬɵɯ ɩɨɱɜ, ɚ 

ɧɟɤɚɩɢɥɥɹɪɧɚɹ — ɞɥɹ ɫɬɪɭɤɬɭɪɧɵɯ ɢ ɪɵɯɥɵɯ ɩɨɱɜ. ɉɨɪɵ ɦɨɝɭɬ ɛɵɬɶ 

ɡɚɩɨɥɧɟɧɵ ɜɨɞɨɣ ɢɥɢ ɜɨɡɞɭɯɨɦ. Ʉɚɩɢɥɥɹɪɧɵɟ ɩɨɪɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 

ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ, ɨɬ ɧɢɯ ɡɚɜɢɫɢɬ ɡɚɩɚɫ ɞɨɫɬɭɩɧɨɣ ɞɥɹ 

ɪɚɫɬɟɧɢɣ ɜɥɚɝɢ. ɇɟɤɚɩɢɥɥɹɪɧɵɟ ɩɨɪɵ ɭɜɟɥɢɱɢɜɚɸɬ ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ 
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ɜɨɡɞɭɯɨɨɛɦɟɧ. ɍɫɬɨɣɱɢɜɵɣ ɡɚɩɚɫ ɜɥɚɝɢ ɜ ɩɨɱɜɟ ɩɪɢ ɨɞɧɨɜɪɟɦɟɧɧɨɦ ɯɨɪɨɲɟɦ 

ɜɨɡɞɭɯɨɨɛɦɟɧɟ ɫɨɡɞɚɟɬɫɹ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɤɨɝɞɚ ɧɟɤɚɩɢɥɥɹɪɧɚɹ ɩɨɪɢɫɬɨɫɬɶ 

ɫɨɫɬɚɜɥɹɟɬ 55...65 % ɨɛɳɟɣ ɩɨɪɢɫɬɨɫɬɢ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɨɛɳɟɣ ɩɨɪɢɫɬɨɫɬɢ ɜ 

ɜɟɝɟɬɚɰɢɨɧɧɵɣ ɩɟɪɢɨɞ ɞɥɹ ɫɭɝɥɢɧɢɫɬɵɯ ɢ ɝɥɢɧɢɫɬɵɯ ɩɨɱɜ ɞɚɸɬ ɤɚɱɟɫɬɜɟɧɧɭɸ 

ɨɰɟɧɤɭ ɩɨɪɢɫɬɨɫɬɢ ɩɨɱɜ.  

ɉɨɪɢɫɬɨɫɬɶ ɩɨɱɜɵ ɨɛɟɫɩɟɱɢɜɚɟɬ ɩɟɪɟɞɜɢɠɟɧɢɟ ɜɨɞɵ ɜ ɩɨɱɜɟ, 

ɜɨɞɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɢ ɜɨɞɨɩɨɞɴɟɦɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ, ɜɥɚɝɨɟɦɤɨɫɬɶ ɢ 

ɜɨɡɞɭɯɨɟɦɤɨɫɬɶ. ɉɨ ɨɛɳɟɣ ɩɨɪɢɫɬɨɫɬɢ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɫɬɟɩɟɧɢ ɭɩɥɨɬɧɟɧɢɹ 

ɩɚɯɨɬɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ. Ɉɬ ɩɨɪɢɫɬɨɫɬɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ 

ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜ [20, 24, 25]. 

Ɍɟɩɥɨɜɵɟ ɫɜɨɣɫɬɜɚ ɩɨɱɜ 

Ʉ ɨɫɧɨɜɧɵɦ ɬɟɩɥɨɜɵɦ ɫɜɨɣɫɬɜɚɦ ɩɨɱɜɵ ɨɬɧɨɫɹɬ ɬɟɩɥɨɩɨɝɥɨɬɢɬɟɥɶɧɭɸ 

ɫɩɨɫɨɛɧɨɫɬɶ, ɬɟɩɥɨɟɦɤɨɫɬɶ ɢ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ. 

Ɍɟɩɥɨɩɨɝɥɨɬɢɬɟɥɶɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ — ɫɜɨɣɫɬɜɨ ɩɨɱɜɵ ɩɨɝɥɨɳɚɬɶ 

ɥɭɱɢɫɬɭɸ ɷɧɟɪɝɢɸ ɋɨɥɧɰɚ. ɉɨɤɚɡɚɬɟɥɶ ɬɟɩɥɨɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɫɜɹɡɚɧ ɫ ɜɟɥɢɱɢɧɨɣ ɚɥɶɛɟɞɨ.  

Ⱥɥɶɛɟɞɨ — ɷɬɨ ɨɬɧɨɲɟɧɢɟ ɨɬɪɚɠɟɧɧɨɣ ɪɚɞɢɚɰɢɢ ɤ ɫɭɦɦɚɪɧɨɣ, 

ɩɨɫɬɭɩɚɸɳɟɣ ɧɚ Ɂɟɦɥɸ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɩɪɨɰɟɧɬɚɯ. ɑɟɦ ɦɟɧɶɲɟ ɚɥɶɛɟɞɨ, ɬɟɦ 

ɛɨɥɶɲɟ ɩɨɱɜɚ ɩɨɝɥɨɳɚɟɬ ɫɨɥɧɟɱɧɨɣ ɪɚɞɢɚɰɢɢ. ɗɬɨɬ ɩɨɤɚɡɚɬɟɥɶ ɡɚɜɢɫɢɬ ɨɬ ɰɜɟɬɚ 

ɩɨɱɜɵ, ɜɥɚɠɧɨɫɬɢ, ɫɬɪɭɤɬɭɪɵ, ɫɨɞɟɪɠɚɧɢɹ ɝɭɦɭɫɚ ɢ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɚ. ȼɵɫɨɤɨɝɭɦɭɫɢɪɨɜɚɧɧɵɟ ɩɨɱɜɵ ɢɦɟɸɬ ɬɟɦɧɭɸ ɨɤɪɚɫɤɭ, ɩɨɷɬɨɦɭ ɨɧɢ 

ɩɨɝɥɨɳɚɸɬ ɥɭɱɢɫɬɨɣ ɷɧɟɪɝɢɢ ɧɚ 10... 15 % ɛɨɥɶɲɟ, ɱɟɦ ɦɚɥɨɝɭɦɭɫɢɪɨɜɚɧɧɵɟ. 

ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɩɟɫɱɚɧɵɦɢ ɩɨɱɜɚɦɢ ɝɥɢɧɢɫɬɵɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ 

ɬɟɩɥɨɩɨɝɥɨɬɢɬɟɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ. ɋɭɯɢɟ ɩɨɱɜɵ ɨɬɪɚɠɚɸɬ ɥɭɱɢɫɬɭɸ ɷɧɟɪɝɢɸ 

ɧɚ 5... 11 % ɛɨɥɶɲɟ, ɱɟɦ ɜɥɚɠɧɵɟ. 

Ɍɟɩɥɨɟɦɤɨɫɬɶ — ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ ɭɞɟɪɠɢɜɚɬɶ ɬɟɩɥɨ. Ɋɚɡɥɢɱɚɸɬ 

ɭɞɟɥɶɧɭɸ ɢ ɨɛɴɟɦɧɭɸ ɬɟɩɥɨɟɦɤɨɫɬɶ ɩɨɱɜɵ [26, 27]. 

ɍɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ — ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ 

ɧɚɝɪɟɜɚɧɢɹ 1 ɝ ɫɭɯɨɣ ɩɨɱɜɵ ɧɚ 1 °ɋ (Ⱦɠ/ɝ ɧɚ 1 °ɋ). 
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Ɉɛɴɟɦɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ — ɤɨɥɢɱɟɫɬɜɨ ɬɟɩɥɚ, ɡɚɬɪɚɱɢɜɚɟɦɨɟ ɞɥɹ 

ɧɚɝɪɟɜɚɧɢɹ 1 ɫɦ3 ɫɭɯɨɣ ɩɨɱɜɵ ɧɚ 1 °ɋ (Ⱦɠ/ɫɦ3 ɧɚ 1 °ɋ). Ⱦɚɧɧɵɟ ɨ 

ɬɟɩɥɨɟɦɤɨɫɬɢ ɨɫɧɨɜɧɵɯ ɱɚɫɬɟɣ ɬɜɟɪɞɨɣ ɮɚɡɵ ɩɨɱɜ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ. 

Ɍɟɩɥɨɟɦɤɨɫɬɶ ɩɨɱɜɵ ɡɚɜɢɫɢɬ ɨɬ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɢ 

ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɨɜ, ɚ ɬɚɤɠɟ ɨɬ ɫɨɞɟɪɠɚɧɢɹ ɜ ɧɟɣ ɜɨɞɵ ɢ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ. 

Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ — ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ ɩɪɨɜɨɞɢɬɶ ɬɟɩɥɨ. Ɉɧɚ 

ɢɡɦɟɪɹɟɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɬɟɩɥɚ ɜ ɞɠɨɭɥɹɯ, ɤɨɬɨɪɨɟ ɩɪɨɯɨɞɢɬ ɜ 1 ɫ ɱɟɪɟɡ 1 ɫɦ3 

ɩɨɱɜɵ. ɉɨɫɤɨɥɶɤɭ ɬɟɩɥɨ ɜ ɩɨɱɜɟ ɩɟɪɟɞɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɱɟɪɟɡ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ, 

ɜɨɞɭ ɢ ɜɨɡɞɭɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɤɨɧɬɚɤɬɟ ɱɚɫɬɢɰ ɦɟɠɞɭ ɫɨɛɨɣ, ɬɨ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɡɚɜɢɫɢɬ ɨɬ ɦɢɧɟɪɚɥɨɝɢɱɟɫɤɨɝɨ ɢ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɫɨɫɬɚɜɨɜ, ɜɥɚɠɧɨɫɬɢ, ɫɨɞɟɪɠɚɧɢɹ ɜɨɡɞɭɯɚ ɢ ɩɥɨɬɧɨɫɬɢ ɩɨɱɜɵ. ɑɟɦ ɤɪɭɩɧɟɟ 

ɦɟɯɚɧɢɱɟɫɤɢɟ ɷɥɟɦɟɧɬɵ, ɬɟɦ ɛɨɥɶɲɟ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ. Ɍɚɤ, ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ 

ɤɪɭɩɧɨɡɟɪɧɢɫɬɨɝɨ ɩɟɫɤɚ ɩɪɢ ɨɞɢɧɚɤɨɜɨɣ ɩɨɪɢɫɬɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ ɜ ɞɜɚ ɪɚɡɚ 

ɛɨɥɶɲɟ, ɱɟɦ ɤɪɭɩɧɨɩɵɥɟɜɚɬɨɣ ɮɪɚɤɰɢɢ. ɉɨ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɬɜɟɪɞɚɹ ɮɚɡɚ 

ɩɨɱɜɵ ɩɪɢɦɟɪɧɨ ɜ 100 ɪɚɡ ɩɪɟɜɵɲɚɟɬ ɜɨɡɞɭɯ, ɩɨɷɬɨɦɭ ɪɵɯɥɚɹ ɩɨɱɜɚ ɢɦɟɟɬ 

ɛɨɥɟɟ ɧɢɡɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ, ɱɟɦ ɩɥɨɬɧɚɹ [27]. 

ȼɨɡɞɭɲɧɵɣ ɪɟɠɢɦ ɩɨɱɜ  

ɉɨɱɜɟɧɧɵɣ ɜɨɡɞɭɯ — ɨɞɢɧ ɢɡ ɮɚɤɬɨɪɨɜ ɠɢɡɧɢ ɪɚɫɬɟɧɢɣ. Ʉɢɫɥɨɪɨɞ 

ɜɨɡɞɭɯɚ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɩɪɨɪɚɫɬɚɧɢɹ ɫɟɦɹɧ, ɞɵɯɚɧɢɹ ɤɨɪɧɟɣ ɪɚɫɬɟɧɢɣ, 

ɩɨɱɜɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ɉɧ ɭɱɚɫɬɜɭɟɬ ɜ ɪɟɚɤɰɢɹɯ ɨɤɢɫɥɟɧɢɹ ɦɢɧɟɪɚɥɶɧɵɯ 

ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. ɉɪɢ ɨɤɢɫɥɟɧɢɢ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨɱɜɵ 

ɩɪɨɢɫɯɨɞɢɬ ɤɪɭɝɨɜɨɪɨɬ ɭɝɥɟɪɨɞɚ, ɚɡɨɬɚ, ɮɨɫɮɨɪɚ ɢ ɞɪɭɝɢɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ. 

ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɤɢɫɥɨɪɨɞɚ ɨɫɥɚɛɥɹɸɬɫɹ ɞɵɯɚɧɢɟ, ɨɛɦɟɧ ɜɟɳɟɫɬɜ, ɚ ɩɪɢ 

ɨɬɫɭɬɫɬɜɢɢ ɜ ɩɨɱɜɟ ɫɜɨɛɨɞɧɨɝɨ ɤɢɫɥɨɪɨɞɚ ɩɪɟɤɪɚɳɚɟɬɫɹ ɪɚɡɜɢɬɢɟ ɪɚɫɬɟɧɢɣ. 

Ʉɨɫɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɧɟɞɨɫɬɚɬɤɚ ɤɢɫɥɨɪɨɞɚ ɜ ɩɨɱɜɟ ɫɜɹɡɚɧɨ ɫ ɩɨɧɢɠɟɧɢɟɦ 

ɨɤɢɫɥɢɬɟɥɶɧɨ-ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ ɩɨɬɟɧɰɢɚɥɚ, ɪɚɡɜɢɬɢɟɦ ɚɧɚɷɪɨɛɧɵɯ 

ɩɪɨɰɟɫɫɨɜ, ɨɛɪɚɡɨɜɚɧɢɟɦ ɬɨɤɫɢɱɧɵɯ ɞɥɹ ɪɚɫɬɟɧɢɣ ɫɨɟɞɢɧɟɧɢɣ, ɫɧɢɠɟɧɢɟɦ 

ɞɨɫɬɭɩɧɵɯ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɭɯɭɞɲɟɧɢɟɦ ɮɢɡɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɩɨɱɜɵ. ȼɫɟ 
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ɷɬɨ ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɫɩɨɫɨɛɫɬɜɭɟɬ ɫɧɢɠɟɧɢɸ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɢ ɭɪɨɠɚɹ 

ɪɚɫɬɟɧɢɣ [28, 29]. 

ɋɨɫɬɚɜ ɩɨɱɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɚɬɦɨɫɮɟɪɧɨɝɨ. ȼ ɚɬɦɨɫɮɟɪɧɨɦ 

ɜɨɡɞɭɯɟ ɫɨɞɟɪɠɚɧɢɟ ɚɡɨɬɚ ɫɨɫɬɚɜɥɹɟɬ 78 % (ɤ ɨɛɴɟɦɭ), ɤɢɫɥɨɪɨɞɚ — 21, 

ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ — 0,03, ɜ ɩɨɱɜɟɧɧɨɦ — ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 78-80, 5-20, 0,1-15,0 

% (ɩɨ ɇ. ɉ. Ɋɟɦɟɡɨɜɭ). Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɢɜɟɞɟɧɧɵɯ ɞɚɧɧɵɯ, ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ 

ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɚɬɦɨɫɮɟɪɧɵɦ ɦɟɧɶɲɟ ɤɢɫɥɨɪɨɞɚ ɢ ɛɨɥɶɲɟ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. 

ȿɫɥɢ ɫɨɫɬɚɜ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɞɨɜɨɥɶɧɨ ɩɨɫɬɨɹɧɧɵɣ, ɬɨ ɫɨɞɟɪɠɚɧɢɟ 

ɤɢɫɥɨɪɨɞɚ ɢ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ ɦɨɠɟɬ ɫɢɥɶɧɨ ɤɨɥɟɛɚɬɶɫɹ 

[27]. 

ȼɬɨɪɨɣ ɜɚɠɧɵɣ ɤɨɦɩɨɧɟɧɬ ɩɨɱɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ — ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 

ȼɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɟɝɨ ɜ ɩɨɱɜɟ ɨɬɪɢɰɚɬɟɥɶɧɨ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɟɦɟɧɚ, ɤɨɪɧɢ ɢ 

ɭɪɨɠɚɣ ɪɚɫɬɟɧɢɣ. Ɉɞɧɚɤɨ ɋ02 ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɮɨɬɨɫɢɧɬɟɡɚ. ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɨɬ 

38 ɞɨ 72 % ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɨɫɬɭɩɚɟɬ ɜ ɪɚɫɬɟɧɢɹ ɢɡ ɩɨɱɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ 

«ɞɵɯɚɧɢɢ» ɩɨɱɜɵ. 

Ʉɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ ɜ ɩɨɱɜɟ ɢ ɟɝɨ ɫɨɫɬɚɜ ɡɚɜɢɫɹɬ ɨɬ ɟɟ ɜɨɡɞɭɯɨɟɦɤɨɫɬɢ ɢ 

ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɢ, ɚ ɬɚɤɠɟ ɨɬ ɩɨɪɢɫɬɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ, ɬɚɤ ɤɚɤ ɩɨɱɜɟɧɧɵɣ 

ɜɨɡɞɭɯ ɡɚɧɢɦɚɟɬ ɜɫɟ ɩɨɪɵ, ɜ ɤɨɬɨɪɵɯ ɧɟɬ ɜɨɞɵ. 

ȼɨɡɞɭɯɨɟɦɤɨɫɬɶ — ɷɬɨ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ ɫɨɞɟɪɠɚɬɶ ɜ ɫɟɛɟ 

ɨɩɪɟɞɟɥɟɧɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɡɞɭɯɚ. Ɉɧɚ ɡɚɜɢɫɢɬ ɨɬ ɩɨɪɢɫɬɨɫɬɢ ɢ ɜɥɚɠɧɨɫɬɢ 

ɩɨɱɜɵ. ɑɟɦ ɜɵɲɟ ɩɨɪɢɫɬɨɫɬɶ ɢ ɦɟɧɶɲɟ ɜɥɚɠɧɨɫɬɶ ɩɨɱɜɵ, ɬɟɦ ɛɨɥɶɲɟ 

ɜɨɡɞɭɯɨɟɦɤɨɫɬɶ. ɇɚ ɜɨɡɞɭɯɨɟɦɤɨɫɬɶ ɜɥɢɹɸɬ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɢ 

ɫɬɪɭɤɬɭɪɚ ɩɨɱɜɵ. 

ɑɟɦ ɫɬɪɭɤɬɭɪɧɟɟ ɩɨɱɜɚ, ɬɟɦ ɛɨɥɶɲɟ ɜ ɧɟɣ ɤɪɭɩɧɵɯ ɧɟɤɚɩɢɥɥɹɪɧɵɯ ɩɨɪ, 

ɫɜɨɛɨɞɧɵɯ ɨɬ ɜɨɞɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɵɲɟ ɟɟ ɜɥɚɝɨɟɦɤɨɫɬɶ. ȼ ɪɚɫɩɵɥɟɧɧɵɯ 

ɛɟɫɫɬɪɭɤɬɭɪɧɵɯ ɩɨɱɜɚɯ ɦɚɥɨ ɜɨɡɞɭɯɚ. ɇɨɪɦɚɥɶɧɚɹ ɚɷɪɚɰɢɹ ɩɨɱɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ ɜɨɡɞɭɯɨɟɦɤɨɫɬɶ ɩɪɟɜɵɲɚɟɬ 15 % ɨɛɴɟɦɚ ɩɨɱɜɵ [32]. 

ȼɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ — ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ ɫɟɛɹ 

ɜɨɡɞɭɯ. ɑɟɦ ɩɨɥɧɟɟ ɨɧɚ ɜɵɪɚɠɟɧɚ, ɬɟɦ ɥɭɱɲɟ ɩɪɨɢɫɯɨɞɢɬ ɝɚɡɨɨɛɦɟɧ, ɬɟɦ 

ɛɨɥɶɲɟ ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ ɫɨɞɟɪɠɢɬɫɹ ɤɢɫɥɨɪɨɞɚ ɢ ɦɟɧɶɲɟ ɞɢɨɤɫɢɞɚ 
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ɭɝɥɟɪɨɞɚ. ȼɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɡɚɜɢɫɢɬ ɨɬ ɝɪɚɧɭɥɨɦɟɬɪɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ 

ɩɨɱɜɵ, ɟɟ ɨɫɬɪɭɤɬɭɪɟɧɧɨɫɬɢ, ɨɛɴɟɦɚ ɩɨɪ ɦɟɠɞɭ ɚɝɪɟɝɚɬɚɦɢ. 

Ƚɚɡɨɨɛɦɟɧ ɩɨɱɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɫ ɚɬɦɨɫɮɟɪɧɵɦ (ɚɷɪɚɰɢɹ) ɩɪɨɢɫɯɨɞɢɬ 

ɱɟɪɟɡ ɫɢɫɬɟɦɭ ɜɨɡɞɭɯɨɧɨɫɧɵɯ ɩɨɪ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɞɢɮɮɭɡɢɢ ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɝɨ 

ɞɚɜɥɟɧɢɹ, ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ, ɭɪɨɜɧɹ ɝɪɭɧɬɨɜɵɯ ɜɨɞ, ɤɨɥɢɱɟɫɬɜɚ 

ɜɥɚɝɢ ɜ ɩɨɱɜɟ (ɡɚɜɢɫɢɬ ɨɬ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ, ɨɪɨɲɟɧɢɹ ɢ ɢɫɩɚɪɟɧɢɹ), ɚ 

ɬɚɤɠɟ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ [31]. 

Ⱦɢɮɮɭɡɢɹ ɨɛɭɫɥɨɜɥɟɧɚ ɬɟɦ, ɱɬɨ ɜ ɩɨɱɜɟɧɧɨɦ ɜɨɡɞɭɯɟ ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɤɢɫɥɨɪɨɞɚ ɜɫɟɝɞɚ ɦɟɧɶɲɟ, ɚ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɛɨɥɶɲɟ, ɱɟɦ ɜ ɚɬɦɨɫɮɟɪɟ. ɉɪɢ 

ɷɬɨɦ ɤɢɫɥɨɪɨɞ ɧɟɩɪɟɪɵɜɧɨ ɩɨɫɬɭɩɚɟɬ ɜ ɩɨɱɜɭ, ɚ ɋɈ2 ɜɵɞɟɥɹɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ. 

ɂɡɦɟɧɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɜɥɚɝɢ ɜ ɩɨɱɜɟ ɢ ɭɪɨɜɧɹ ɮɭɧɬɨɜɵɯ ɜɨɞ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɝɚɡɨɨɛɦɟɧɭ, ɬɚɤ ɤɚɤ ɜɥɚɝɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɜɵɬɟɫɧɹɟɬ 

ɩɨɱɜɟɧɧɵɣ ɜɨɡɞɭɯ, ɚ ɢɫɩɚɪɟɧɢɟ ɜɨɞɵ ɢɡ ɩɨɱɜɵ ɢ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɝɪɭɧɬɨɜɵɯ 

ɜɨɞ ɜɵɡɵɜɚɸɬ ɜɫɚɫɵɜɚɧɢɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ. 

ȼɥɢɹɧɢɟ ɜɟɬɪɚ ɧɚ ɝɚɡɨɨɛɦɟɧ ɫɢɥɶɧɟɟ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ ɩɨɪɢɫɬɵɯ ɩɨɱɜɚɯ, ɧɚ 

ɤɨɬɨɪɵɯ ɨɬɫɭɬɫɬɜɭɟɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

Ⱦɢɧɚɦɢɤɚ ɤɢɫɥɨɪɨɞɚ ɢ ɋɈ2 ɩɨɱɜɟɧɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚɜɢɫɢɬ ɨɬ ɬɢɩɚ ɩɨɱɜɵ, ɟɟ 

ɮɢɡɢɱɟɫɤɢɯ ɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ, ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ, ɜɪɟɦɟɧɢ ɝɨɞɚ, 

ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ, ɚ ɬɚɤɠɟ ɨɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɟɦɟɥɶ. ȼ ɨɛɪɚɛɚɬɵɜɚɟɦɨɣ ɩɨɱɜɟ 

ɫɨɫɬɚɜ ɜɨɡɞɭɯɚ ɨɛɭɫɥɨɜɥɟɧ ɚɝɪɨɬɟɯɧɢɤɨɣ ɢ ɮɚɡɨɣ ɪɚɡɜɢɬɢɹ ɜɨɡɞɟɥɵɜɚɟɦɨɣ 

ɤɭɥɶɬɭɪɵ. Ɉɬ ɫɨɞɟɪɠɚɧɢɹ ɜɥɚɝɢ ɜ ɩɨɱɜɟ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɡɚɜɢɫɹɬ ɛɢɨɥɨɝɢɱɟɫɤɢɟ 

ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ, ɚ ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɬɪɟɛɥɟɧɢɹ 

ɤɢɫɥɨɪɨɞɚ ɢ ɩɪɨɞɭɰɢɪɨɜɚɧɢɟ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ. Ɉɝɪɨɦɧɨɟ ɤɨɥɢɱɟɫɬɜɨ 

ɩɨɱɜɟɧɧɵɯ ɨɪɝɚɧɢɡɦɨɜ ɜ ɩɪɨɰɟɫɫɟ ɞɵɯɚɧɢɹ ɩɨɬɪɟɛɥɹɸɬ ɤɢɫɥɨɪɨɞ ɢ ɜɵɞɟɥɹɸɬ 

ɋɈ2 [33, 34]. 

 Ɉɫɧɨɜɧɵɟ ɩɨɬɪɟɛɢɬɟɥɢ ɤɢɫɥɨɪɨɞɚ ɜ ɩɨɱɜɟ — ɤɨɪɧɟɜɵɟ ɫɢɫɬɟɦɵ 

ɪɚɫɬɟɧɢɹ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɢ ɩɨɱɜɟɧɧɵɟ ɠɢɜɨɬɧɵɟ. ɉɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ 

ɜɵɫɲɢɦɢ ɢ ɧɢɡɲɢɦɢ ɪɚɫɬɟɧɢɹɦɢ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɢ 

ɜɨɡɪɚɫɬɚ, ɚ ɬɚɤɠɟ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ ɫɪɟɞɵ ɢ ɞɪɭɝɢɯ ɩɪɢɱɢɧ. ɉɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɫ 5 ɞɨ 30 °ɋ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨɝɥɨɳɟɧɢɹ ɤɢɫɥɨɪɨɞɚ ɢ 
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ɜɵɞɟɥɟɧɢɹ ɞɢɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɜɨɡɪɚɫɬɚɟɬ ɜ 10 ɪɚɡ. Ⱦɢɧɚɦɢɤɚ ɷɬɢɯ ɝɚɡɨɜ ɜ ɩɨɱɜɟ 

ɫɢɥɶɧɨ ɩɨɞɜɟɪɠɟɧɚ ɫɟɡɨɧɧɵɦ ɤɨɥɟɛɚɧɢɹɦ, ɬɚɤ ɤɚɤ ɫɦɟɧɚ ɜɪɟɦɟɧ ɝɨɞɚ 

ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɪɟɡɤɢɦ ɢɡɦɟɧɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɜɥɚɠɧɨɫɬɢ. Ʌɟɬɨɦ 

ɩɨɬɪɟɛɥɟɧɢɟ ɤɢɫɥɨɪɨɞɚ ɢ ɜɵɞɟɥɟɧɢɟ ɋɈ2 ɜ ɧɟɫɤɨɥɶɤɨ ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɪɚɧɧɟɣ 

ɜɟɫɧɨɣ ɢ ɩɨɡɞɧɟɣ ɨɫɟɧɶɸ [34]. 

Ɋɟɝɭɥɢɪɨɜɚɬɶ ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦ ɩɨɱɜ ɦɨɠɧɨ ɫ ɩɨɦɨɳɶɸ ɚɝɪɨɬɟɯɧɢɱɟɫɤɢɯ 

ɢ ɦɟɥɢɨɪɚɬɢɜɧɵɯ ɩɪɢɟɦɨɜ. Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɢɦɟɸɬ ɬɚɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ 

ɨɛɟɫɩɟɱɟɧɢɸ ɧɨɪɦɚɥɶɧɨɝɨ ɝɚɡɨɨɛɦɟɧɚ, ɤɚɤ ɪɚɡɪɭɲɟɧɢɟ ɩɨɱɜɟɧɧɨɣ ɤɨɪɤɢ ɢ 

ɩɨɞɞɟɪɠɚɧɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɜ ɪɵɯɥɨɦ ɫɨɫɬɨɹɧɢɢ, ɚ ɬɚɤɠɟ ɩɪɢɟɦɵ 

ɨɛɪɚɛɨɬɤɢ ɩɨɱɜɵ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɭɜɟɥɢɱɟɧɢɟ ɧɟɤɚɩɢɥɥɹɪɧɨɣ ɫɤɜɚɠɧɨɫɬɢ, 

ɩɨɜɵɲɚɸɳɟɣ ɜɨɡɞɭɯɨɩɪɨɧɢɰɚɟɦɨɫɬɶ ɩɨɱɜɵ, ɢ ɞɪ. 

ɍɥɭɱɲɟɧɢɟ ɜɨɡɞɭɲɧɨɝɨ ɪɟɠɢɦɚ ɨɫɨɛɟɧɧɨ ɧɟɨɛɯɨɞɢɦɨ ɬɚɦ, ɝɞɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɨɱɜɵ ɫ ɢɡɛɵɬɨɱɧɵɦ ɭɜɥɚɠɧɟɧɢɟɦ. ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɭɝɨɞɢɣ ɧɚ 

ɛɨɥɨɬɧɵɯ ɢ ɡɚɛɨɥɨɱɟɧɧɵɯ ɩɨɱɜɚɯ ɨɝɪɚɧɢɱɟɧɚ ɩɥɨɯɨɣ ɚɷɪɚɰɢɟɣ ɢ ɧɟɞɨɫɬɚɬɤɨɦ 

ɤɢɫɥɨɪɨɞɚ. ɉɨɷɬɨɦɭ ɜɨɡɞɭɲɧɵɣ ɪɟɠɢɦ ɷɬɢɯ ɩɨɱɜ ɪɟɝɭɥɢɪɭɸɬ ɫ ɩɨɦɨɳɶɸ 

ɨɫɭɲɟɧɢɹ [36]. 
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3 Ɉɛɴɟɤɬɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

3.1 Ɉɛɴɟɤɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɹɜɥɹɥɢɫɶ ɪɟɩɥɚɧɬɨɡɟɦɵ ɢ ɥɢɬɨɫɬɪɚɬɵ ɧɚ ɨɬɜɚɥɚɯ 

ɪɚɡɧɨɝɨ ɜɨɡɪɚɫɬɚ ɨɬ 6 ɞɨ 36 ɥɟɬ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɩɨɥɢɝɨɧɟ ɂɧɫɬɢɬɭɬɚ ɥɟɫɚ 

ɢɦ. ȼ.ɇ. ɋɭɤɚɱɟɜɚ ɋɈ ɊȺɇ. ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɩɨɥɢɝɨɧ ɢ ɡɚɥɨɠɟɧɧɵɟ ɧɚ ɧɟɦ 

ɩɪɨɛɧɵɟ ɩɥɨɳɚɞɢ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɢɡɭɱɟɧɢɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɬɟɯɧɨɝɟɧɧɵɯ 

ɷɤɨɫɢɫɬɟɦ ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɨɪɨɞɢɧɫɤɨɝɨ ɛɭɪɨɭɝɨɥɶɧɨɝɨ ɪɚɡɪɟɡɚ ɜ 

Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ ɜ ɩɪɟɞɟɥɚɯ Ʉɚɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ, ɧɚ ɜɨɫɬɨɱɧɨɣ ɨɤɪɚɢɧɟ 

ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ ɋɪɟɞɧɟɣ ɋɢɛɢɪɢ [11]. ȼɨɡɪɚɫɬɧɨɟ ɫɨɫɬɨɹɧɢɟ ɨɬɜɚɥɨɜ 

(ɦɨɥɨɞɵɟ, ɫɪɟɞɧɟɜɨɡɪɚɫɬɧɵɟ, ɫɬɚɪɵɟ) ɞɚɧɨ ɩɨ ɪɚɛɨɬɟ ȼ. Ⱥ. Ⱥɧɞɪɨɯɚɧɨɜɚ ɢ ȼ. Ɇ. 

Ʉɭɪɚɱɟɜɚ [1]. Ɉɬɜɚɥɵ ɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɦ ɩɨɥɢɝɨɧɟ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɦɢ ɢ ɧɟɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɦɢ ɬɢɩɚɦɢ, ɫ ɧɚɧɟɫɟɧɢɟɦ 

ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ ɢ ɛɟɡ ɧɚɧɟɫɟɧɢɹ. 

Ɋɚɣɨɧ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɜ ɰɟɥɨɦ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɥɚɝɨɩɪɢɹɬɧɵɦɢ 

ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɢɦɢ ɭɫɥɨɜɢɹɦɢ. ɋɪɟɞɧɟɟ ɝɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 200-400 

ɦɦ [3]. Ɋɟɥɶɟɮ ɩɪɟɞɫɬɚɜɥɟɧ ɜɨɥɧɢɫɬɨɣ ɪɚɜɧɢɧɨɣ. ȼ ɪɚɣɨɧɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɨɫɧɨɜɧɨɣ ɮɨɧ ɫɨɫɬɚɜɥɹɸɬ ɱɟɪɧɨɡɟɦɵ ɢ ɫɟɪɵɟ ɩɨɱɜɵ [9, 12]. Ɉɫɧɨɜɭ ɡɨɧɚɥɶɧɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ Ʉɚɧɫɤɨɣ ɥɟɫɨɫɬɟɩɢ ɫɨɫɬɚɜɥɹɸɬ ɧɚɫɬɨɹɳɢɟ, ɨɫɬɟɩɧɟɧɧɵɟ ɢ 

ɥɟɫɧɵɟ ɥɭɝɚ. Ʌɟɫɚ, ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɛɟɪɟɡɨɜɵɟ ɩɟɪɟɥɟɫɤɢ, ɡɚɧɢɦɚɸɬ 

ɧɟɡɧɚɱɢɬɟɥɶɧɵɟ ɩɥɨɳɚɞɢ, ɢ ɩɪɢɭɪɨɱɟɧɵ ɤ ɫɟɜɟɪɧɵɦ ɫɤɥɨɧɚɦ, ɡɚɩɚɞɢɧɚɦ, 

ɞɨɥɢɧɚɦ ɪɟɤ ɢ ɞɪɭɝɢɦ ɩɨɧɢɠɟɧɢɹɦ ɪɟɥɶɟɮɚ [3]. ɋɦɟɠɧɵɟ ɫ ɨɬɜɚɥɚɦɢ ɥɭɝɨɜɵɟ ɢ 

ɥɟɫɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɫɥɭɠɚɬ ɢɫɬɨɱɧɢɤɚɦɢ ɫɩɨɪ, ɫɟɦɹɧ, ɡɚɱɚɬɤɨɜ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ, ɧɢɡɲɢɯ ɢ ɜɵɫɲɢɯ ɪɚɫɬɟɧɢɣ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɚɷɪɨɝɟɧɧɨɝɨ 

ɩɟɪɟɦɟɳɟɧɢɹ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɢɧɢɰɢɚɥɶɧɨɟ ɨɫɜɨɟɧɢɟ ɧɚɪɭɲɟɧɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɟɣ. 
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3.2 Ɇɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢя 

 

Ⱦɥɹ ɨɰɟɧɤɢ ɫɨɫɬɨɹɧɢɹ ɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɱɜ ɧɚ ɪɚɡɥɢɱɧɨɝɨ ɬɢɩɚ ɨɬɜɚɥɚɯ 

Ȼɨɪɨɞɢɧɫɤɨɝɨ ɭɝɨɥɶɧɨɝɨ ɪɚɡɪɟɡɚ ɢɡɭɱɚɥɢ ɫɜɨɣɫɬɜɚ ɩɨɱɜ (pH, ɫɨɞɟɪɠɚɧɢɟ 

ɝɭɦɭɫɚ, ɤɚɪɛɨɧɚɬɨɜ, ɩɥɨɬɧɨɫɬɶ), ɝɢɞɪɨɬɟɪɦɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ, ɤɨɥɢɱɟɫɬɜɨ 

ɮɢɬɨɦɚɫɫɵ ɜ ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɚɫɫɨɰɢɚɰɢɹɯ, ɜ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɫɬɚɧɞɚɪɬɧɵɟ ɢ ɚɜɬɨɪɫɤɢɟ ɦɟɬɨɞɢɤɢ.  

Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɦ ɜ ɪɚɛɨɬɟ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɫɬɪɨɟɧɢɹ 

ɩɨɱɜɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɧɚ ɨɬɜɚɥɚɯ ɭɝɨɥɶɧɵɯ ɪɚɡɪɟɡɨɜ, ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɱɜ ɜ ɬɟɩɥɨɜɨɦ ɞɢɚɩɚɡɨɧɟ ɫ ɩɨɫɥɟɞɭɸɳɟɣ ɨɛɪɚɛɨɬɤɨɣ 

ɩɨɥɭɱɟɧɧɵɯ ɢɡɨɛɪɚɠɟɧɢɣ. 

ȼ ɯɨɞɟ ɢɫɫɥɟɞɨɜɚɧɢɣ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɩɨɱɜɟɧɧɵɟ ɪɚɡɪɟɡɵ ɧɚ 

ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɨɬɜɚɥɚɯ ɫ ɧɚɧɟɫɟɧɢɟɦ ɩɥɨɞɨɪɨɞɧɨɝɨ ɫɥɨɹ ɩɨɱɜɵ (ɉɋɉ): ɧɚ 

ɫɬɚɪɨɦ ɨɬɜɚɥɟ 36 ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɢ ɦɨɥɨɞɨɦ ɨɬɜɚɥɟ 6 ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ, ɚ ɬɚɤɠɟ 

ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɨɦ ɨɬɜɚɥɟ ɛɟɡ ɧɚɧɟɫɟɧɢɹ ɉɋɉ [35]. 

Ⱦɥɹ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɱɜɟɧɧɨɝɨ 

ɩɪɨɮɢɥɹ ɛɵɥɢ ɡɚɥɨɠɟɧɵ ɩɥɨɳɚɞɤɢ ɜ 6 ɪɚɫɬɢɬɟɥɶɧɵɯ ɚɫɫɨɰɢɚɰɢɹɯ ɢ ɜɵɩɨɥɧɟɧɚ 

ɜ ɩɨɱɜɟɧɧɵɯ ɪɚɡɪɟɡɚɯ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɚɹ ɫɴɟɦɤɚ, ɛɨɥɟɟ ɩɨɞɪɨɛɧɨ ɦɟɬɨɞɢɤɚ 

ɫɴɟɦɤɢ ɩɪɢɜɟɞɟɧɚ ɧɢɠɟ. 

 

3.2.1 Ɇɟɬɨɞ ɨɬɛɨɪɚ ɩɪɨɛ ɩɨɱɜ 

 

Ɉɬɛɨɪ, ɭɩɚɤɨɜɤɚ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɟ ɢ ɯɪɚɧɟɧɢɟ ɩɨɱɜɟɧɧɵɯ ɩɪɨɛ - ɩɨ 

ȽɈɋɌ 17.4.3.01, ȽɈɋɌ 17.4.4.02, ȽɈɋɌ 12071, ɞɥɹ ɚɝɪɨɯɢɦɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ - ɩɨ ȽɈɋɌ 28168. 

 

3.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ ɜɥɚɠɧɨɫɬɢ ɩɨɱɜɵ ɩɪɨɜɨɞɢɥɢ ɬɟɪɦɨɫɬɚɬɧɨ-ɜɟɫɨɜɵɦ ɦɟɬɨɞɨɦ, 

ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɬɟɪɢ ɜɥɚɝɢ ɩɪɢ ɜɵɫɭɲɢɜɚɧɢɢ 
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ɩɨɱɜɵ, ɚ ɬɚɤɠɟ ɞɢɷɥɶɤɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɫ ɩɨɦɨɳɶɸ ɰɢɮɪɨɜɨɝɨ ɜɥɚɝɨɦɟɪɚ 

FLIR M-160 ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɩɨɱɜɟɧɧɨɦ ɜ ɪɚɡɪɟɡɟ [42]. 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 2 - Ɍɟɩɥɨɜɢɡɨɪ FLIR 

 

3.2.3 ɂɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ 

 

ɂɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ ɜɵɩɨɥɧɹɥɢ ɤɨɧɬɚɤɬɧɵɦ ɢ ɛɟɫɤɨɧɬɚɤɬɧɵɦ 

ɦɟɬɨɞɚɦɢ. Ʉɨɧɬɚɤɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɡɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ 

ɰɢɮɪɨɜɵɯ ɬɟɪɦɨɦɟɬɪɨɜ Eclerk, ɛɟɫɤɨɧɬɚɤɬɧɨɟ ɢɡɦɟɪɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɫ 

ɩɨɦɨɳɶɸ ɬɟɩɥɨɜɢɡɨɪɚ FLIR. 
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Ɋɢɫɭɧɨɤ 3 - Ɍɟɪɦɨɦɟɬɪ Eclerk 

 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɢɫɬɟɦɵ ɂɄ-ɫɴɟɦɤɢ FLIR, ɬɚɤɢɟ 

ɤɚɤ ɲɢɪɨɤɢɣ ɫɩɟɤɬɪɚɥɶɧɵɣ ɞɢɚɩɚɡɨɧ (ɨɬ 7.5 ɞɨ 13 ɦɤɦ), ɞɢɚɩɚɡɨɧ ɢɡɦɟɪɹɟɦɨɣ 

ɬɟɦɩɟɪɚɬɭɪɵ (‒10…+350°C), ɚ ɬɚɤɠɟ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ (0.1°ɋ), ɫɨɨɬɜɟɬɫɬɜɭɸɬ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɟ ɢ ɩɨɡɜɨɥɹɸɬ ɩɪɨɜɟɫɬɢ ɢɡɦɟɪɟɧɢɹ ɫ ɧɟɨɛɯɨɞɢɦɨɣ 

ɬɨɱɧɨɫɬɶɸ [42]. 

 

3.2.4 ɋɬɪɨɟɧɢɟ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥя 

 

ɋɧɢɦɚɥɢ ɩɨɱɜɟɧɧɵɟ ɪɚɡɪɟɡɵ ɫɪɚɡɭ ɩɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɢɯ ɜɵɤɨɩɚɸɬ. ɇɚɞ 

ɪɚɡɪɟɡɨɦ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɷɤɪɚɧ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɨɩɚɞɚɧɢɹ ɩɪɹɦɵɯ 

ɫɨɥɧɟɱɧɵɯ ɥɭɱɟɣ ɢ ɧɟɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɝɪɟɜɚɧɢɹ ɫɬɟɧɤɢ. ɋɴɟɦɤɭ ɜɟɥɢ 

ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɫɬɟɧɤɟ ɪɚɡɪɟɡɚ ɫ ɪɚɫɫɬɨɹɧɢɹ, ɩɨɡɜɨɥɹɸɳɟɝɨ ɡɚɯɜɚɬɢɬɶ ɜɟɫɶ 

ɩɨɱɜɟɧɧɵɣ ɩɪɨɮɢɥɶ (ɨɬ 50 ɞɨ 200 ɫɦ). Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ ɦɚɫɲɬɚɛɢɪɨɜɚɧɢɹ 

ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɢ ɫɴɟɦɤɟ ɩɪɨɮɢɥɹ ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɦɟɬɤɢ ɝɥɭɛɢɧɵ, ɱɟɪɟɡ ɤɚɠɞɵɟ 

10 ɫɦ. ɂɡɨɛɪɚɠɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɪɚɞɢɨɦɟɬɪɚ ɜ ɬɟɩɥɨɜɨɦ ɞɢɚɩɚɡɨɧɟ, 

ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɤɚɥɢɛɪɨɜɚɥɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɞɥɹ ɤɚɠɞɨɝɨ ɩɨɱɜɟɧɧɨɝɨ ɪɚɡɪɟɡɚ 

ɩɨɥɭɱɚɥɢ ɦɚɫɫɢɜ ɞɚɧɧɵɯ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɯ ɬɟɦɩɟɪɚɬɭɪ. 
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Ȼ – ɤɚɥɢɛɪɨɜɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɭɱɚɫɬɤɚ 

ɢɫɯɨɞɧɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ; ȼ – ɮɪɚɝɦɟɧɬ ɞɚɧɧɵɯ 

ɫ ɝɪɚɧɢɰɚɦɢ ɩɨɱɜɟɧɧɵɯ ɝɨɪɢɡɨɧɬɨɜ, ɪɚɡɦɟɪ ɨɞɧɨɝɨ ɩɢɤɫɟɥɹ 1 × 1 ɫɦ. 

Ɋɢɫɭɧɨɤ 4 - Ɍɟɯɧɨɥɨɝɢɹ ɩɨɥɭɱɟɧɢɹ ɞɚɧɧɵɯ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɴɟɦɤɢ 

ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ⱥ – ɫɧɢɦɨɤ ɜ ɂɄ-ɞɢɚɩɚɡɨɧɟ; 

 

Ʉɨɥɢɱɟɫɬɜɨ ɩɨɥɭɱɚɟɦɵɯ ɡɧɚɱɟɧɢɣ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɱɜɵ 

ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɫɥɨɜɢɣ ɫɴɟɦɤɢ. ȼ ɫɪɟɞɧɟɦ ɢɡɨɛɪɚɠɟɧɢɟ 

ɢɦɟɟɬ ɪɚɡɦɟɪ 100 × 50 ɩɢɤɫɟɥɟɣ. Ɋɚɡɦɟɪ ɩɢɤɫɟɥɹ ɡɚɜɢɫɢɬ ɨɬ ɪɚɫɫɬɨɹɧɢɹ ɞɨ 

ɫɬɟɧɤɢ ɩɨɱɜɟɧɧɨɝɨ ɪɚɡɪɟɡɚ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɴɟɦɤɢ, ɜ ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1–2 

ɫɦ. Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɧɵɯ ɫɪɟɞɫɬɜ ɫɨɯɪɚɧɹɥɢ ɜ 

ɮɨɪɦɚɬɟ ɦɚɫɫɢɜɚ ɤɚɥɢɛɪɨɜɚɧɧɵɯ ɞɚɧɧɵɯ, ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ 

ɞɚɥɶɧɟɣɲɟɝɨ ɚɧɚɥɢɡɚ. Ɇɚɫɫɢɜɵ ɞɚɧɧɵɯ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜ ɜɢɞɟ 

ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɞɢɚɝɪɚɦɦ, ɹɜɥɹɸɬɫɹ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɦɢ “ɩɨɪɬɪɟɬɚɦɢ” 

ɤɨɧɤɪɟɬɧɨɝɨ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ɉɬɥɢɱɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɫɬɪɨɟɧɢɹ ɩɨɱɜɟɧɧɵɯ 

ɩɪɨɮɢɥɟɣ ɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɨɬɜɚɥɚɯ ɜɵɹɜɥɹɥɢ ɩɨ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɦ “ɩɨɪɬɪɟɬɚɦ” 

[41,42,43,44]. 
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3.2.5 ɉɪɨɞɭɤɬɢɜɧɨɫɬɶ ɬɪɚɜяɧɵɯ ɷɤɨɫɢɫɬɟɦ 

 

Ɏɢɬɨɦɚɫɫɚ - ɨɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɪɚɫɬɟɧɢɣ 

(ɤɚɤ ɜɵɫɲɢɯ, ɬɚɤ ɢ ɧɢɡɲɢɯ), ɧɚɤɨɩɥɟɧɧɨɟ ɤ ɞɚɧɧɨɦɭ ɦɨɦɟɧɬɭ ɜ ɧɚɞɡɟɦɧɨɣ ɢ 

ɩɨɞɡɟɦɧɨɣ ɫɮɟɪɟ ɮɢɬɨɰɟɧɨɡɚ ɫɭɲɢ (ɭɱɚɫɬɤɚ ɥɟɫɚ, ɥɭɝɚ ɢ ɬ.ɩ.) ɢɥɢ ɜɨɞɧɨɝɨ 

ɩɪɨɫɬɪɚɧɫɬɜɚ. ȼ ɧɚɞɡɟɦɧɭɸ ɫɮɟɪɭ, ɨɛɪɚɡɭɸɳɭɸ ɮɢɬɨɦɚɫɫɭ ɜɯɨɞɹɬ ɨɞɧɨɥɟɬɧɢɟ 

ɨɪɝɚɧɵ – ɥɢɫɬɶɹ ɢ ɯɜɨɹ, ɚɫɫɢɦɢɥɢɪɭɸɳɢɟ ɩɨɛɟɝɢ, ɚ ɬɚɤɠɟ ɰɜɟɬɤɢ ɢ ɩɥɨɞɵ, ɢ 

ɦɧɨɝɨɥɟɬɧɢɟ – ɫɬɜɨɥɵ ɢ ɜɟɬɜɢ ɞɟɪɟɜɶɟɜ, ɨɞɪɟɜɟɫɧɟɜɲɢɟ ɩɨɛɟɝɢ 

ɩɨɥɭɤɭɫɬɚɪɧɢɤɨɜ ɢ ɥɢɚɧ, ɞɨɥɝɨɥɟɬɧɢɟ ɥɢɫɬɶɹ ɢ ɯɜɨɹ. ȼ ɩɨɞɡɟɦɧɭɸ – ɤɨɪɧɢ, 

ɤɨɪɧɟɜɢɳɚ, ɤɥɭɛɧɢ, ɥɭɤɨɜɢɰɵ, ɤɨɬɨɪɵɟ ɬɚɤɠɟ ɦɨɝɭɬ ɛɵɬɶ ɨɞɧɨɥɟɬɧɢɦɢ ɢ 

ɦɧɨɝɨɥɟɬɧɢɦɢ; ɤɪɨɦɟ ɬɨɝɨ, ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɮɢɬɨɦɚɫɫɵ  ɭɱɚɫɬɜɭɸɬ ɫɥɨɟɜɢɳɚ ɢ 

ɪɢɡɨɢɞɵ ɧɢɡɲɢɯ ɪɚɫɬɟɧɢɣ. ɗɬɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɬɪɭɤɬɭɪɭ 

ɮɢɬɨɦɚɫɫɵ, ɤɨɬɨɪɚɹ ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɫɩɟɰɢɮɢɱɧɵɟ ɞɥɹ ɪɚɡɧɵɯ ɬɢɩɨɜ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɢ ɡɚɜɢɫɹɳɢɟ ɨɬ ɢɯ ɡɨɧɚɥɶɧɨɝɨ ɩɨɥɨɠɟɧɢɹ (ɲɢɪɨɬɧɨɝɨ, 

ɩɨɹɫɧɨɝɨ ɢ ɩɪ.). Ɍɚɤ, ɩɪɢ ɝɪɭɛɨɦ ɫɨɩɨɫɬɚɜɥɟɧɢɢ ɜɟɫɨɜɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ 

ɫɨɨɛɳɟɫɬɜɚɯ ɬɚёɠɧɨɣ ɡɨɧɵ ɞɨɥɹ ɤɨɪɧɟɣ ɜ Ɏ. ɫɨɫɬɚɜɥɹɟɬ 20–25%, ɬɨɝɞɚ ɤɚɤ ɜ 

ɩɭɫɬɵɧɧɨɣ ɡɨɧɟ ɨɧɚ ɩɨɜɵɲɚɟɬɫɹ ɞɨ 70–80% ɢ ɞɚɠɟ ɛɨɥɟɟ. Ⱦɥɹ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɮɢɬɨɦɚɫɫɵ  ɱɚɳɟ ɜɫɟɝɨ ɩɪɢɦɟɧɹɸɬ ɤɚɤ ɜɟɫɨɜɵɟ ɦɟɪɵ (ɦɚɫɫɚ 

ɚɛɫɨɥɸɬɧɨɝɨ ɫɭɯɨɝɨ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɢɥɢ ɡɚɤɥɸɱёɧɧɨɝɨ ɜ ɧёɦ 

ɭɝɥɟɪɨɞɚ), ɬɚɤ ɢ ɥɢɧɟɣɧɵɟ (ɨɫɨɛɟɧɧɨ ɞɥɹ ɤɨɪɧɟɣ) ɢɥɢ ɩɨɜɟɪɯɧɨɫɬɢ (ɨɫɨɛɟɧɧɨ 

ɞɥɹ ɥɢɫɬɶɟɜ ɢ ɯɜɨɢ). ȼ ɥɟɫɨɜɟɞɟɧɢɢ ɱɚɳɟ ɢɫɩɨɥɶɡɭɸɬ ɨɛɴёɦɧɵɟ ɦɟɪɵ (ɦ3 ɢ 

ɬ.ɩ.), ɚ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ – ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ (ɷɪɝ ɢ ɞɪ.).  [4]. 

ȼɚɠɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɮɢɬɨɦɚɫɫɵ ɹɜɥɹɸɬɫɹ ɟɟ ɨɛɴɟɦ, ɩɨɜɟɪɯɧɨɫɬɶ, ɯɢɦɢɡɦ, 

ɤɚɥɨɪɢɣɧɨɫɬɶ, ɜɧɭɬɪɟɧɧɹɹ ɢ ɜɧɟɲɧɹɹ ɫɬɪɭɤɬɭɪɚ, ɮɪɚɤɰɢɨɧɧɵɣ ɫɨɫɬɚɜ, 

ɝɨɞɢɱɧɵɣ ɩɪɢɪɨɫɬ ɢ ɞɪ. ȼɟɥɢɱɢɧɚ ɮɢɬɨɦɚɫɫɵ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɟɝɨ ɨɪɝɚɧɢɡɚɰɢɸ, ɛɢɨɫɮɟɪɧɨɟ ɡɧɚɱɟɧɢɟ.   

ɋɪɟɞɢ ɟɫɬɟɫɬɜɟɧɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɫɭɲɢ ɧɚɢɛɨɥɶɲɢɣ ɡɚɩɚɫ 

ɮɢɬɨɦɚɫɫɵ ɧɚɤɚɩɥɢɜɚɸɬ ɥɟɫɚ, ɪɚɫɬɭɳɢɟ ɜ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɧɚɩɪɢɦɟɪ 

ɜɨ ɜɥɚɠɧɵɯ ɬɪɨɩɢɤɚɯ, ɝɞɟ ɮɨɬɨɫɢɧɬɟɡ ɞɪɟɜɟɫɧɵɯ ɩɨɪɨɞ ɩɨɱɬɢ ɪɚɜɧɨɦɟɪɧɨ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɝɨɞɚ. Ɇɢɧɢɦɚɥɶɧɵɟ ɡɚɩɚɫɵ ɮɢɬɨɦɚɫɫɵ - ɜ 
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ɫɨɨɛɳɟɫɬɜɚɯ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ (ɬɭɧɞɪɚ, ɩɭɫɬɵɧɹ). 

Ɉɬɦɢɪɚɸɳɚɹ ɮɢɬɨɦɚɫɫɚ ɩɨɩɨɥɧɹɟɬ ɪɟɫɭɪɫɵ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɪɚɫɬɟɧɢɣ, 

ɭɱɚɫɬɜɭɟɬ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɩɨɱɜɟɧɧɨɝɨ ɝɭɦɭɫɚ, ɜɥɢɹɟɬ ɧɚ ɯɢɦɢɡɦ ɜɟɪɯɧɢɯ 

ɝɨɪɢɡɨɧɬɨɜ ɩɨɱɜɵ, ɧɚ ɫɨɫɬɚɜ ɢ ɨɛɢɥɢɟ ɩɨɱɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ ɢ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ.  

ɏɚɪɚɤɬɟɪ ɢ ɪɚɡɦɟɪɵ ɧɚɤɨɩɥɟɧɢɹ ɮɢɬɨɦɚɫɫɵ ɡɚɜɢɫɹɬ ɧɟ ɬɨɥɶɤɨ ɨɬ ɭɫɥɨɜɢɣ 

ɨɛɢɬɚɧɢɹ, ɧɨ ɢ ɨɬ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɫɬɟɧɢɣ (ɜ ɱɚɫɬɧɨɫɬɢ ɨɬ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɢɯ ɠɢɡɧɢ) [5]. Ɇɨɪɬɦɚɫɫɚ - ɦɟɪɬɜɵɣ ɩɨɤɪɨɜ, ɦɟɪɬɜɚɹ ɱɚɫɬɶ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ  ɜɟɳɟɫɬɜɚ ɛɢɨɝɟɨɰɟɧɨɡɚ, ɩɪɨɢɡɜɟɞɟɧɧɚɹ ɛɢɨɰɟɧɨɡɨɦ (ɨɬɦɟɪɲɟɟ 

ɜɟɳɟɫɬɜɨ, ɜɵɪɚɠɟɧɧɨɟ ɜ ɟɞɢɧɢɰɚɯ ɦɚɫɫɵ ɢ ɨɬɧɟɫɟɧɧɨɟ ɤ ɟɞɢɧɢɰɟ ɩɥɨɳɚɞɢ ɢɥɢ 

ɨɛɴɟɦɚ). ȼ ɫɨɨɛɳɟɫɬɜɚɯ ɧɚɯɨɞɢɬɫɹ ɜ ɜɢɞɟ ɨɬɩɚɞɚ (ɫɭɯɨɫɬɨɣ, ɫɬɚɪɢɤɚ, 

ɨɦɟɪɬɜɟɜɲɢɟ ɨɪɝɚɧɵ ɪɚɫɬɟɧɢɣ), ɨɩɚɞɚ (ɭɩɚɜɲɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɱɜɵ ɱɚɫɬɢ 

ɪɚɫɬɟɧɢɣ, ɬɪɭɩɵ ɠɢɜɨɬɧɵɯ), ɬɨɪɮɚ, ɩɨɞɫɬɢɥɤɢ ɢ ɞɟɬɪɢɬɚ (ɜ ɜɨɞɧɵɯ 

ɷɤɨɫɢɫɬɟɦɚɯ). ȼɦɟɫɬɟ ɫ ɛɢɨɦɚɫɫɨɣ ɢ ɝɭɦɭɫɨɦ ɫɨɫɬɚɜɥɹɟɬ ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ 

ɛɢɨɰɟɧɨɡɚ. ȼ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɫɨɫɬɨɢɬ ɢɡ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ ɦɨɪɬɦɚɫɫɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɥɢɱɟɫɬɜɚ 

ɟɠɟɝɨɞɧɨ ɨɬɦɢɪɚɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɟɝɨ ɪɚɡɥɨɠɟɧɢɹ. Ʉɨɥɢɱɟɫɬɜɨ 

ɨɬɦɢɪɚɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɫɜɹɡɚɧɨ ɫ ɜɧɟɲɧɢɦɢ ɢ ɜɧɭɬɪɟɧɧɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. 

ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɪɚɡɥɨɠɟɧɢɹ ɡɚɜɢɫɢɬ ɨɬ ɫɨɨɬɧɨɲɟɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɢ 

ɭɫɥɨɜɢɣ ɪɚɡɥɨɠɟɧɢɹ, ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɨɬɦɢɪɚɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ – ɞɟɫɬɪɭɤɬɨɪɨɜ ɢ ɬ. ɩ. Ɇɨɪɬɦɚɫɫɚ ɢɫɩɵɬɵɜɚɟɬ ɫɭɳɟɫɬɜɟɧɧɭɸ 

ɞɢɧɚɦɢɤɭ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ [6, 7]. 

ɉɨɞɫɬɢɥɤɚ - ɩɥɨɬɧɨ ɥɟɠɚɳɢɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ ɦɟɪɬɜɵɣ ɩɨɤɪɨɜ 

(ɱɚɫɬɶ ɦɨɪɬɦɚɫɫɵ) ɢɡ ɫɩɚɞɚ ɥɢɫɬɶɟɜ, ɩɥɨɞɨɜ, ɰɜɟɬɤɨɜ, ɤɨɪɵ ɢ ɧɟɛɨɥɶɲɢɯ ɜɟɬɜɟɣ. 

ȼ ɫɨɨɛɳɟɫɬɜɚɯ, ɨɫɨɛɟɧɧɨ ɥɟɫɧɵɯ, ɩɨɞɫɬɢɥɤɚ ɛɥɚɝɨɞɚɪɹ ɫɜɨɟɣ ɜɥɚɝɨɟɦɤɨɫɬɢ 

ɩɪɟɞɨɯɪɚɧɹɟɬ ɩɨɱɜɭ ɨɬ ɜɵɫɵɯɚɧɢɹ, ɫɨɡɞɚɟɬ ɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɞɥɹ 

ɪɚɡɜɢɬɢɹ ɝɪɢɛɨɜ, ɩɨɱɜɟɧɧɨɣ ɮɚɭɧɵ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ ɩɨɫɬɟɩɟɧɧɨ 

ɜɨɜɥɟɤɚɟɬɫɹ ɜ ɩɨɱɜɨɨɛɪɚɡɨɜɚɬɟɥɶɧɵɣ ɩɪɨɰɟɫɫ. Ɉɞɧɨ ɢɡ ɩɪɨɹɜɥɟɧɢɣ 

ɫɪɟɞɨɨɛɪɚɡɭɸɳɟɝɨ ɜɥɢɹɧɢɹ ɞɨɦɢɧɢɪɭɸɳɢɯ ɪɚɫɬɟɧɢɣ ɢ ɨɛɪɚɡɨɜɚɧɢɹ 

ɛɢɨɰɟɧɨɬɢɱɟɫɤɨɣ ɫɪɟɞɵ [8]. 
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Ⱦɥɹ ɨɰɟɧɤɢ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɱɜɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɧɚ ɨɬɜɚɥɚɯ ɫ 

ɉɋɉ ɛɵɥ ɜɵɛɪɚɧ ɨɬɜɚɥ 1982 ɝɨɞɚ ɨɬɫɵɩɤɢ ɢ 6 ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɨɤ: ɜɟɣɧɢɤɚ ɧɚɡɟɦɧɨɝɨ (Calamagrostis epigeios), 

ɦɹɬɥɢɤɚ ɥɭɝɨɜɨɝɨ (Poa pratensis), ɝɨɪɨɲɤɚ ɩɪɢɹɬɧɨɝɨ (Vicia amoena), ɜɚɫɢɥɶɤɚ 

ɲɟɪɨɯɨɜɚɬɨɝɨ (Centaurea scabiosa), ɤɢɩɪɟɹ ɭɡɤɨɥɢɫɬɧɨɝɨ (Chamerion 

angustifolium), ɤɨɜɵɥɹ ɩɟɪɢɫɬɨɝɨ (Stipa pennata). 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 5 – ȼɟɣɧɢɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ 

ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 
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Ɋɢɫɭɧɨɤ 6 –Ɇɹɬɥɢɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 

 

 

 

 

Ɋɢɫɭɧɨɤ 7 – Ƚɨɪɨɲɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 

 

Ɋɢɫɭɧɨɤ 8 – ȼɚɫɢɥɶɤɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 
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Ɋɢɫɭɧɨɤ 9 – Ʉɢɩɪɟɣɧɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ɋɢɫɭɧɨɤ 10 – Ʉɨɜɵɥɶɧɚɹ ɪɚɫɬɢɬɟɥɶɧɚɹ ɦɢɤɪɨɝɪɭɩɩɢɪɨɜɤɚ 

 

 

3.2.7 Ɍɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ ɩɨɱɜ 
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Ƚɪɚɮɢɱɟɫɤɢɟ ɢɡɨɛɪɚɠɟɧɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɜ ɩɨɱɜɟɧɧɨɦ 

ɩɪɨɮɢɥɟ ɩɨɫɬɪɨɟɧɵ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ ɜ ɫɬɪɨɤɟ, ɬɨ ɟɫɬɶ ɫ ɭɱɟɬɨɦ 

ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɢɡɦɟɪɟɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ. Ɇɟɬɨɞɨɦ ɩɨɫɬɪɨɱɧɨɝɨ 

ɭɫɪɟɞɧɟɧɢɹ ɞɚɧɧɵɯ ɨɩɪɟɞɟɥɹɥɢ ɡɧɚɱɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ ɬɟɦɩɟɪɚɬɭɪ (Δt/Δh) ɜ 

ɪɚɡɥɢɱɧɵɯ ɫɥɨɹɯ (Δh) ɜ ɩɨɱɜɟɧɧɨɦ ɩɪɨɮɢɥɟ. Ⱦɚɥɟɟ ɜɵɩɨɥɧɹɥɢ ɩɪɨɰɟɞɭɪɭ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɢɯ ɢɡɨɛɪɚɠɟɧɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɥɢɱɧɨɝɨ 

ɲɚɝɚ (Δt) ɜ ɤɚɱɟɫɬɜɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɨɛɭɱɚɸɳɟɣ ɜɵɛɨɪɤɢ (ɫɢɝɧɚɬɭɪɵ). 

ȼɚɪɶɢɪɨɜɚɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɵɦɢ ɞɢɚɩɚɡɨɧɚɦɢ ɩɪɢ ɤɥɚɫɫɢɮɢɤɚɰɢɢ 

ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɝɨ ɢɡɨɛɪɚɠɟɧɢɹ ɩɪɨɮɢɥɹ ɩɨɡɜɨɥɢɥɨ ɜɵɞɟɥɹɬɶ ɮɨɪɦɢɪɭɸɳɢɟɫɹ 

ɫɬɪɭɤɬɭɪɵ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ [46]. 

ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɪɚɫɫɱɢɬɚɥɢ ɝɪɚɞɢɟɧɬɵ 

ɬɟɦɩɟɪɚɬɭɪɵ ɞɥɹ ɤɚɠɞɨɝɨ ɢɫɫɥɟɞɭɟɦɨɝɨ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ƚɪɚɞɢɟɧɬ 

ɪɚɫɫɱɢɬɵɜɚɥɢ ɤɚɤ ɪɚɡɧɢɰɭ ɦɟɠɞɭ ɫɪɟɞɧɢɦɢ ɡɧɚɱɟɧɢɹɦɢ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ 

ɫɬɪɨɤɢ ɜ ɡɚɞɚɧɧɨɦ ɫɥɨɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɫɫɢɜɚ ɞɚɧɧɵɯ. 

 

 

3.2.8 Ɉɩɪɟɞɟɥɟɧɢɟ pH ɩɨɱɜ 

 

Ɉɩɪɟɞɟɥɟɧɢɟ pH ɩɪɨɜɨɞɢɥɢ ɩɨɬɟɧɰɢɨɦɟɬɪɢɱɟɫɤɢ ɜ ɨɛɪɚɡɰɚɯ ɩɨɱɜ 

ɨɬɨɛɪɚɧɧɵɯ ɢɡ ɜɫɟɯ ɡɚɥɨɠɟɧɧɵɯ ɪɚɡɪɟɡɨɜ ɫ ɝɥɭɛɢɧ 0-5 ɫɦ ɢ 5-10 ɫɦ [6]. 

 

3.2.9 Ɉɩɪɟɞɟɥɟɧɢɟ ɩɥɨɬɧɨɫɬɢ ɩɨɱɜ 

 

ɉɥɨɬɧɨɫɬɶ ɩɨɱɜɵ ɨɩɪɟɞɟɥɹɥɢ ɜ ɨɛɪɚɡɰɚɯ ɩɨɱɜ ɨɬɨɛɪɚɧɧɵɯ ɛɭɪɨɦ 

Ʉɚɱɢɧɫɤɨɝɨ ɢɡ ɜɫɟɯ ɡɚɥɨɠɟɧɧɵɯ ɪɚɡɪɟɡɨɜ ɫ ɝɥɭɛɢɧ 0-5 ɫɦ ɢ 5-10 ɫɦ. ɉɥɨɬɧɨɫɬɶ 

ɩɨɱɜɵ, ɝ/ɫɦ3, ɜɵɱɢɫɥɹɥɢ ɩɨ ɮɨɪɦɭɥɟ: 

 

dv= m/V                                                                                                        (3) 

ɝɞɟ m — ɦɚɫɫɚ ɚɛɫɨɥɸɬɧɨ ɫɭɯɨɣ ɩɨɱɜɵ, ɝ;  

      V — ɨɛɴɟɦ, ɡɚɧɢɦɚɟɦɵɣ ɨɛɪɚɡɰɨɦ ɩɨɱɜɵ, ɫɦ3. 
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ɍɞɟɥɶɧɵɣ ɜɟɫ ɩɨɱɜɵ ɨɩɪɟɞɟɥɹɥɢ ɜ ɤɚɦɟɪɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɢ ɩɨɦɨɳɢ 

ɩɢɤɧɨɦɟɬɪɨɜ ɧɚ 50 ɦɥ [16]. 

 

3.3 Ɇɟɬɨɞ ɨɩɪɟɞɟɥɟɧɢя ɮɢɬɨɦɚɫɫɵ 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɮɢɬɨɦɚɫɫɵ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɤɨɧɰɟ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɩɟɪɢɨɞɚ 

ɦɟɬɨɞɨɦ ɭɤɨɫɨɜ. ɍɤɨɫɵ ɛɪɚɥɢ ɫ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ ɪɚɡɦɟɪɨɦ 0,5 ɦ² ɜ 

ɞɟɫɹɬɢɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ ɜ ɤɚɠɞɨɦ ɫɨɨɛɳɟɫɬɜɟ, ɫɪɟɡɚɹ ɩɪɢ ɩɨɦɨɳɢ ɧɨɠɧɢɰ 

ɧɚ ɜɵɫɨɬɟ 1 ɫɦ. ɍɤɨɫɵ ɜɡɹɬɵ ɜ ɲɟɫɬɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜɚɯ. 

Ɉɞɧɨɜɪɟɦɟɧɧɨ ɫɨ ɜɡɹɬɢɟɦ ɭɤɨɫɨɜ ɨɩɪɟɞɟɥɹɥɢ ɨɛɳɟɟ ɩɪɨɟɤɬɢɜɧɨɟ ɩɨɤɪɵɬɢɟ, 

ɩɨɤɪɵɬɢɟ ɜɟɬɨɲɶɸ ɢ ɡɟɥɟɧɶɸ, ɜɵɫɨɬɭ ɬɪɚɜɨɫɬɨɹ. Ɂɚɬɟɦ ɭɤɨɫɵ ɪɚɡɞɟɥɹɥɢ ɧɚ 

ɮɪɚɤɰɢɢ ɡɟɥɟɧɨɣ ɮɢɬɨɦɚɫɫɵ ɢ ɜɟɬɨɲɢ, ɜɡɜɟɲɢɜɚɥɢ ɤɚɠɞɭɸ ɮɪɚɤɰɢɸ ɧɚ 

ɷɥɟɤɬɪɨɧɧɵɯ ɜɟɫɚɯ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 0,01 ɝ. ȼɵɫɭɲɢɜ ɡɟɥɟɧɭɸ ɮɢɬɨɦɚɫɫɭ ɞɨ 

ɜɨɡɞɭɲɧɨ-ɫɭɯɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜɡɜɟɲɢɜɚɥɢ ɟɟ ɩɨɜɬɨɪɧɨ [41].  
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4 Ɋɟɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ 

 

ɋɬɟɩɟɧɶ ɞɢɮɮɟɪɟɧɰɢɚɰɢɢ ɩɪɨɮɢɥɹ ɭɫɬɚɧɚɜɥɢɜɚɥɚɫɶ ɩɪɢ ɚɧɚɥɢɡɟ 

ɢɡɨɛɪɚɠɟɧɢɣ ɩɨɱɜɟɧɧɵɯ ɩɪɨɮɢɥɟɣ ɜ ɬɟɩɥɨɜɨɦ ɞɢɚɩɚɡɨɧɟ. Ⱦɚɧɧɵɣ ɩɨɞɯɨɞ 

ɩɨɡɜɨɥɢɥ ɩɨɥɭɱɢɬɶ ɩɨɞɪɨɛɧɵɟ ɨɛɲɢɪɧɵɟ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɞɚɧɧɵɟ ɢ ɭɥɨɜɢɬɶ 

ɢɡɦɟɧɟɧɢɹ ɜ ɩɪɨɮɢɥɟ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɨɱɜ ɧɚ ɨɬɜɚɥɚɯ.  

Ɉɬɦɟɱɚɟɬɫɹ, ɱɬɨ ɧɚ ɨɬɜɚɥɚɯ ɫ ɉɋɉ 30-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɜ ɜɟɪɯɧɟɦ 5-10 ɫɦ 

ɫɥɨɟ ɮɨɪɦɢɪɭɸɬɫɹ ɝɨɪɢɡɨɧɬɵ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɟɫɹ ɭɜɟɥɢɱɟɧɢɟɦ 

ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɝɪɚɞɢɟɧɬɚ ɢ ɭɫɥɨɠɧɟɧɢɟɦ ɤɨɧɮɢɝɭɪɚɰɢɢ ɝɪɚɧɢɰ ɩɨ ɫɪɚɜɧɟɧɢɸ 

ɫ ɦɨɥɨɞɵɦɢ ɨɬɜɚɥɚɦɢ ɚɧɚɥɨɝɢɱɧɨɝɨ ɬɢɩɚ ɪɟɤɭɥɶɬɢɜɚɰɢɢ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ 

ɢɡɦɟɧɟɧɢɟɦ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɷɬɨɝɨ ɫɥɨɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɤɨɪɧɟɣ ɢ ɠɢɜɨɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ (ɪɢɫɭɧɨɤ). ɇɚ ɧɟɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɦɨɥɨɞɵɯ 

ɨɬɜɚɥɚɯ 10-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ ɩɨɞ ɥɟɫɧɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɫɨɫɧɵ ɮɨɪɦɢɪɭɟɬɫɹ 

ɦɚɥɨɦɨɳɧɵɣ (ɞɨ 2 ɫɦ) ɨɪɝɚɧɨɝɟɧɧɵɣ ɫɥɨɣ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɨɱɜɵ, ɜ 

ɤɨɪɧɟɧɚɫɵɳɟɧɧɨɦ ɫɥɨɟ 5-7 ɫɦ ɧɚɛɥɸɞɚɟɬɫɹ ɛɨɥɟɟ ɭɩɨɪɹɞɨɱɟɧɧɚɹ ɫɬɪɭɤɬɭɪɧɚɹ 

ɨɪɝɚɧɢɡɚɰɢɹ ɩɨɱɜɵ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɢɠɟɥɟɠɚɳɟɣ ɬɨɥɳɟɣ ɩɨɪɨɞ, ɱɬɨ 

ɫɨɝɥɚɫɭɟɬɫɹ ɫ ɞɚɧɧɵɦɢ Ɉ.ȼ. ɉɨɥɨɯɢɧɚ ɢ ȼ.Ⱥ. Ʉɭɥɶɲɢɧɚ [5], ɤɨɬɨɪɵɟ ɨɬɦɟɱɚɸɬ, 

ɱɬɨ ɜ ɷɦɛɪɢɨɡɟɦɚɯ ɢɧɢɰɢɚɥɶɧɵɯ ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ ɩɨɱɜ ɩɪɨɢɫɯɨɞɢɬ ɩɨ 

ɢɫɬɟɱɟɧɢɢ 10 ɥɟɬ ɩɨɫɥɟ ɨɬɫɵɩɤɢ. 
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Ɋɢɫɭɧɨɤ 11- Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ 

ȼɟɣɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɣ ɝɪɭɩɩɢɪɨɜɤɨɣ 

 

Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪ ɩɨ ɩɨɱɜɟɧɧɨɦɭ ɩɪɨɮɢɥɸ ɩɨɤɚɡɚɥ, ɱɬɨ 

ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɞɨ 

ɝɥɭɛɢɧɵ 10 ɫɦ. Ⱦɚɥɟɟ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɬɟɩɟɧɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ, ɱɬɨ 

ɨɛɭɫɥɨɜɥɟɧɨ ɝɨɦɨɝɟɧɧɵɦ ɫɬɪɨɟɧɢɟɦ. 
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Ɋɢɫɭɧɨɤ 12 - Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ ȼɚɫɢɥɶɤɨɜɨɣ 

ɪɚɫɬɢɬɟɥɶɧɨ ɝɪɭɩɩɢɪɨɜɤɨɣ 

 

ɇɚ ɞɚɧɧɨɦ ɩɪɨɮɢɥɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɬɚɤ 

ɠɟ ɧɚɛɥɸɞɚɸɬɫɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɞɨ ɝɥɭɛɢɧɵ 5 ɫɦ. 
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Ɋɢɫɭɧɨɤ 13 - Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ ɚɫɫɨɰɢɚɰɢɟɣ 

ɝɨɪɨɲɤɚ 

 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɩɨɱɜɟɧɧɨɦɭ ɩɪɨɮɢɥɸ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ 

ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɹɬ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɞɨ ɝɥɭɛɢɧɵ 10 ɫɦ. Ⱦɚɥɟɟ 

ɩɪɨɢɫɯɨɞɢɬ ɧɚɤɨɩɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. 
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Ɋɢɫɭɧɨɤ 14 - Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɩɨɞ ɚɫɫɨɰɢɚɰɢɟɣ 

Ʉɢɩɪɟɹ 

 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɹɬ ɜ 

ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɩɪɨɮɢɥɹ ɞɨ ɝɥɭɛɢɧɵ 5 ɫɦ. 
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Ɋɢɫɭɧɨɤ 15 - Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɦɨɥɨɞɨɝɨ ɨɬɜɚɥɚ ɫ 

ɉɋɉ 6-ɬɢ ɥɟɬ. 

 

Ⱥɧɚɥɢɡ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ 

ɩɪɨɢɫɯɨɞɹɬ ɧɚ ɝɥɭɛɢɧɟ 10 – 15 ɫɦ. Ⱦɚɥɟɟ ɢɞɟɬ ɧɚɤɨɩɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ. 
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Ɋɢɫɭɧɨɤ 16 - Ɋɚɞɢɨɦɟɬɪɢɱɟɫɤɢɣ ɫɧɢɦɨɤ ɩɨɱɜɟɧɧɨɝɨ ɩɪɨɮɢɥɹ ɨɬɜɚɥɚ ɛɟɡ ɉɋɉ ɜ 

ɤɭɥɶɬɭɪɚɯ ɫɨɫɧɵ 

 

Ⱥɧɚɥɢɡ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɹɬ ɜ 

ɜɟɪɯɧɢɯ 3 -5 ɫɦ. ɑɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɧɟ ɝɨɦɨɝɟɧɧɵɦ ɫɬɪɨɟɧɢɟɦ. 
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ɇɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɤɪɢɜɵɯ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɚ ɜ ɩɨɱɜɟɧɧɨɦ ɩɪɨɮɢɥɟ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɟ ɝɪɚɞɢɟɧɬɵ ɯɚɪɚɤɬɟɪɧɵ ɞɥɹ 5 ɫɦ ɫɥɨɹ. ɇɢɠɟ ɩɨ 

ɩɪɨɮɢɥɸ ɝɪɚɞɢɟɧɬ ɜɚɪɶɢɪɭɟɬɫɹ ɨɬ 0,5 ɞɨ 1,5. 
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ɁȺɄɅɘɑȿɇɂȿ 
 

ɂɫɫɥɟɞɨɜɚɧɢɹ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɫ ɝɥɭɛɢɧɨɣ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɚ 

ɝɪɚɞɢɟɧɬɨɜ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɞɢɨɦɟɬɪɢɱɟɫɤɨɣ ɫɴɟɦɤɢ ɩɨɱɜ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ 

ɡɧɚɱɟɧɢɟ ɝɪɚɞɢɟɧɬɨɜ ɜ ɜɟɪɯɧɢɯ 1 – 5 ɫɦ ɫɥɨɟ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 1,5 ɞɨ 4°ɋ. Ⱥ ɜ 

ɧɢɠɧɟɣ, ɫɥɚɛɨ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɨɣ ɬɨɥɳɟ ɉɋɉ, ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɞɨ 1,5°ɋ. 

Ɍɚɤɠɟ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɜɵɜɨɞ, ɱɬɨ ɨɫɧɨɜɧɵɟ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɩɪɨɢɫɯɨɞɹɬ 

ɜ ɤɨɪɧɟɨɛɢɬɚɟɦɨɣ ɬɨɥɳɟ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɪɟɡɭɥɶɬɚɬɨɜ ɞɟɹɬɟɥɶɧɨɫɬɢ ɤɨɪɧɟɣ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɧɚ ɨɫɧɨɜɟ ɫɴɟɦɤɢ ɩɨɱɜ ɜ ɬɟɩɥɨɜɨɦ ɞɢɚɩɚɡɨɧɟ 

ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɧɚ ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɨɬɜɚɥɚɯ ɛɟɡ ɉɋɉ 10-ɥɟɬɧɟɝɨ ɜɨɡɪɚɫɬɚ 

ɩɨɞ ɤɭɥɶɬɭɪɚɦɢ ɫɨɫɧɵ ɢɡɦɟɧɟɧɢɟ ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɌɉɈ ɩɪɨɢɫɯɨɞɢɬ ɜ 

ɜɟɪɯɧɟɦ ɫɥɨɟ (ɞɨ 5-7 ɫɦ) ɡɚ ɫɱɟɬ ɧɚɤɨɩɥɟɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ, 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɝɨɪɢɡɨɧɬɚ ɩɨɞɫɬɢɥɤɢ ɢ ɞɟɪɧɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ. ɇɚ ɦɨɥɨɞɵɯ 

ɪɟɤɭɥɶɬɢɜɢɪɨɜɚɧɧɵɯ ɨɬɜɚɥɚɯ ɫ ɉɋɉ ɩɨɱɜɟɧɧɵɣ ɩɪɨɮɢɥɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧ 

ɫɥɚɛɨ. ɇɚ ɫɬɚɪɵɯ ɨɬɜɚɥɚɯ ɜ ɩɪɨɰɟɫɫɟ ɩɨɱɜɨɨɛɪɚɡɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ 

ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɟɪɧɨɜɨɝɨ ɝɨɪɢɡɨɧɬɚ ɦɨɳɧɨɫɬɶɸ 5-10 ɫɦ ɫ ɢɡɦɟɧɟɧɢɟɦ 

ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɞɚɧɧɨɦ ɫɥɨɟ. ȼɵɹɜɥɟɧɵ ɪɚɡɥɢɱɢɹ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ 

ɫɜɨɣɫɬɜ ɩɨɱɜ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɩɨɞ ɪɚɡɧɵɦɢ ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɚɫɫɨɰɢɚɰɢɹɦɢ. 
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