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ɊȿФȿɊȺɌ 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɥɢɹɧɢɟ ɨɛɴɟɦɚ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ ɢɡ ɫɬɟɩɧɵɯ 
ɜɨɞɨёɦɨɜ ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɪɢɛɪɟɠɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ ɬɪɚɜɨɫɬɨɹ» 
ɫɨɞɟɪɠɢɬ 56 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 10 ɢɥɥɸɫɬɪɚɰɢɣ,  12 ɬɚɛɥɢɰ ɢ 47 
ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ ɢɫɬɨɱɧɢɤɨɜ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɯɨɪɬɨɛɢɨɧɬɧɵɟ ɧɚɫɟɤɨɦɵɟ, ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟ 
ɥɨɤɚɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɯɢɪɨɧɨɦɢɞɵ, ɫɬɟɩɧɵɟ ɜɨɞɨɟɦɵ, ɨɡɟɪɨ ɒɢɪɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ – ɜɵɹɜɢɬɶ ɜɥɢɹɧɢɟ ɨɛɴɟɦɚ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ ɢɡ ɫɬɟɩɧɵɯ 
ɜɨɞɨɟɦɨɜ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɪɢɛɪɟɠɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ 
ɬɪɚɜɨɫɬɨɹ ɧɚ ɩɪɢɦɟɪɟ . 

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɩɨɫɬɪɚɧɫɬɜɟɧɧɚɹ ɞɢɧɚɦɢɤɚ ɩɨɤɚɡɚɬɟɥɟɣ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɥɨɤɚɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɬɪɟɯ ɜɨɞɨɟɦɨɜ 
ɫ ɪɚɡɥɢɱɧɵɦ ɨɛɴɟɦɨɦ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ.  

Ɏɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ ɞɚɧɧɵɯ ɩɨɤɚɡɚɥ, ɱɬɨ ɨɛɴɟɦ ɩɨɬɨɤɚ ɜɵɥɟɬɚɸɳɢɯ 
ɢɦɚɝɨ ɯɢɪɨɧɨɦɢɞ ɜ ɩɪɢɥɟɝɚɳɢɯ ɭɱɚɫɬɤɚɯ ɫɬɟɩɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɜɵɪɚɜɧɟɧɧɨɫɬɶ ɫɨɨɛɳɟɫɬɜ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ: ɫ 
ɭɦɟɪɟɧɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ ɜ ɬɪɚɜɨɫɬɨɟ ɫɜɹɡɚɧɨ ɩɨɜɵɲɟɧɢɟ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɛɨɝɚɬɫɬɜɚ (ɢɧɞɟɤɫ Ɇɚɪɝɚɥɟɮɚ) ɢ ɜɵɪɚɜɧɟɧɧɨɫɬɢ ɜɢɞɨɜ ɩɨ 
ɨɛɢɥɢɸ (ɧɚ ɭɪɨɜɧɟ ɫɟɦɟɣɫɬɜ ɜɫɟɝɨ ɷɧɬɨɦɨɤɨɦɩɥɟɤɫɚ ɢ ɧɚ ɭɪɨɜɧɟ ɜɢɞɨɜ ɜ 
ɨɬɪɹɞɚɯ ɠɟɫɬɤɨɤɪɵɥɵɯ ɢ ɩɨɥɭɠɟɫɬɤɨɤɪɵɯ ɧɚɫɟɤɨɦɵɯ). ɉɪɢ ɧɚɥɢɱɢɢ ɮɚɤɬɨɪɚ 
ɜɵɩɚɫɚ ɜɵɹɜɥɟɧɧɵɟ ɬɟɧɞɟɧɰɢɢ ɢɡɦɟɧɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɧɨɨɛɪɚɡɢɹ  
ɧɢɜɟɥɢɪɭɸɬɫɹ ɜ ɫɜɹɡɢ ɫ ɩɨɜɵɲɟɧɢɟɦ ɞɢɫɩɟɪɫɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɫɬɪɭɤɬɭɪɵ 
ɫɨɨɛɳɟɫɬɜ.  
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ȼвɟɞɟɧиɟ 
 

ɂɡɭɱɟɧɢɟ ɜɡɚɢɦɧɨɝɨ ɜɥɢɹɧɢɹ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦ ɹɜɥɹɟɬɫɹ 
ɨɞɧɨɣ ɢɡ ɚɤɬɭɚɥɶɧɵɯ ɡɚɞɚɱ ɷɤɨɥɨɝɢɢ.  

ȼɚɠɧɟɣɲɢɦ ɩɪɨɰɟɫɫɨɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɦɟɠɞɭ ɜɨɞɧɵɦɢ ɢ ɧɚɡɟɦɧɵɦɢ 
ɷɤɨɫɢɫɬɟɦɚɦɢ ɜ ɪɚɡɥɢɱɧɵɯ ɥɚɧɞɲɚɮɬɚɯ ɢ ɛɢɨɦɚɯ ɹɜɥɹɟɬɫɹ ɩɟɪɟɧɨɫ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɢ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɱɟɪɟɡ ɝɪɚɧɢɰɭ ɜɨɞɚ/ɫɭɲɚ [1]. 
Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɟ ɢɫɬɨɱɧɢɤɢ ɜɟɳɟɫɬɜɚ ɢ ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɟɞɟɧɧɵɟ ɜɨ 
ɜɧɭɬɪɟɧɧɢɯ ɜɨɞɚɯ, ɨɫɨɛɟɧɧɨ ɜɚɠɧɵ ɜ ɧɚɡɟɦɧɵɯ ɦɚɥɨɩɪɨɞɭɤɬɢɜɧɵɯ 
ɥɚɧɞɲɚɮɬɚɯ, ɧɚɩɪɢɦɟɪ, ɜ ɚɪɢɞɧɵɯ ɫɢɫɬɟɦɚɯ ɩɭɫɬɵɧɶ ɢ ɫɬɟɩɟɣ [2]. 

ȼɨ ɜɧɭɬɪɟɧɧɢɯ ɫɨɥɟɧɵɯ ɜɨɞɨɟɦɚɯ ɢ ɜɨɞɨɬɨɤɚɯ ɷɬɢɯ ɛɢɨɦɨɜ, ɨɫɧɨɜɭ 
ɡɨɨɛɟɧɬɨɫɧɨɝɨ ɫɨɨɛɳɟɫɬɜɚ ɱɚɫɬɨ ɫɨɫɬɚɜɥɹɸɬ ɝɟɬɟɪɨɬɨɩɧɵɟ ɧɚɫɟɤɨɦɵɟ. ȼ 
ɜɨɞɧɨɣ ɷɤɨɫɢɫɬɟɦɟ ɷɬɢ ɧɚɫɟɤɨɦɵɟ ɧɚ ɫɬɚɞɢɢ ɥɢɱɢɧɤɢ ɭɬɢɥɢɡɢɪɭɸɬ 
ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ, ɚ ɜ ɩɟɪɢɨɞ ɦɚɫɫɨɜɨɝɨ ɜɵɥɟɬɚ ɢɦɚɝɨ ɩɟɪɟɧɨɫɹɬ 
ɧɚɤɨɩɥɟɧɧɨɟ ɜɟɳɟɫɬɜɨ ɢ ɷɧɟɪɝɢɸ ɢɡ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɜ ɧɚɡɟɦɧɵɟ [3]. 
ɇɚɪɹɞɭ ɫ ɨɛɳɢɦ ɩɨɬɨɤɨɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɭɝɥɟɪɨɞɚ, ɢɦɚɝɨ ɜɵɥɟɬɚɸɳɢɯ 
ɧɚɫɟɤɨɦɵɯ ɜɵɧɨɫɹɬ ɧɚ ɫɭɲɭ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, 
ɧɚɩɪɢɦɟɪ ɞɥɢɧɧɨɰɟɩɨɱɟɱɧɵɟ ɩɨɥɢɧɟɧɚɫɵɳɟɧɧɵɟ ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ ɨɦɟɝɚ-3, 
ɤɨɬɨɪɵɟ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜɨɞɧɵɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ [4]. 
Ƚɟɬɟɪɨɬɨɩɧɵɟ ɧɚɫɟɤɨɦɵɟ ɹɜɥɹɸɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɨɜ. 
Ɍɚɤ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɪɨɮɧɨɫɬɢ ɱɢɫɥɟɧɧɨɫɬɶ ɧɟɤɨɬɨɪɵɯ ɝɪɭɩɩ, ɧɚɩɪɢɦɟɪ 
ɯɢɪɨɧɨɦɢɞ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɞɨɦɢɧɚɧɬɨɜ 
ɢ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɫɨɨɛɳɟɫɬɜɚ ɝɢɞɪɨɛɢɨɧɬɨɜ ɜ ɰɟɥɨɦ [5]. 

Ⱦɥɹ ɫɬɟɩɧɨɣ ɡɨɧɵ ɯɚɪɚɤɬɟɪɧɨ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɡɟɪ ɪɚɡɥɢɱɧɨɣ 
ɝɥɭɛɢɧɵ ɢ ɦɢɧɟɪɚɥɢɡɚɰɢɢ [6]. ɉɨɫɬɨɹɧɧɵɟ ɜɨɞɨɟɦɵ ɨɤɚɡɵɜɚɸɬ ɡɚɦɟɬɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɦɢɤɪɨɤɥɢɦɚɬ, ɭɦɟɧɶɲɚɹ ɟɝɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶ, ɭɜɟɥɢɱɢɜɚɹ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɜɟɫɧɵ ɢ ɨɫɟɧɢ, ɦɚɬɟɪɢɤɨɜɵɣ ɜɥɚɝɨɨɛɨɪɨɬ, ɫɩɨɫɨɛɫɬɜɭɹ 
ɩɨɜɵɲɟɧɢɸ ɨɫɚɞɤɨɜ, ɩɨɹɜɥɟɧɢɸ ɬɭɦɚɧɨɜ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ 
ɪɟɥɶɟɮɟ, ɨɬ ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɜɨɞɨɟɦɚ ɮɨɪɦɢɪɭɸɬɫɹ ɫɜɨɟɨɛɪɚɡɧɵɟ ɩɪɢɛɪɟɠɧɵɟ 
ɛɢɨɬɨɩɵ. ɂɯ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɥɭɝɨɜɵɟ, ɥɭɝɨɜɨ-ɱɟɪɧɨɡɟɦɧɵɟ ɫɨɥɨɧɰɨɜɨ-
ɫɨɥɨɧɱɚɤɨɜɨɝɨ ɩɨɱɜɵ [7], ɥɭɝɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɣ ɪɟɠɢɦ 
ɩɨɫɬɭɩɥɟɧɢɹ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɢɡ ɜɨɞɨɟɦɚ. 

Ȼɟɫɩɨɡɜɨɧɨɱɧɵɯ ɬɪɚɜɨɫɬɨɹ ɩɪɢɧɹɬɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɨɬɞɟɥɶɧɵɣ ɹɪɭɫ 
ɠɢɜɨɬɧɨɝɨ ɧɚɫɟɥɟɧɢɹ ɫɭɲɢ. Ɍɟɫɧɚɹ ɫɜɹɡɶ ɯɨɪɬɨɛɢɨɧɬɨɜ ɫ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ 
ɩɨɡɜɨɥɹɟɬ ɨɠɢɞɚɬɶ ɢɯ ɜɵɪɚɠɟɧɧɭɸ ɪɟɚɤɰɢɸ ɧɚ ɢɡɦɟɧɟɧɢɹ ɫɬɪɭɤɬɭɪɵ 
ɬɪɚɜɨɫɬɨɹ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɫɟɝɨ ɤɨɦɩɥɟɤɫɚ ɮɚɤɬɨɪɨɜ [8].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɢɛɪɟɠɧɵɯ ɫɨɨɛɳɟɫɬɜ 
ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɶɧɵɦ ɞɥɹ ɢɡɭɱɟɧɢɹ ɜɥɢɹɧɢɹ 
ɜɵɧɨɫɚ ɛɢɨɝɟɧɨɜ ɜɨɞɧɨɝɨ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɧɚ ɧɚɡɟɦɧɵɟ ɷɤɨɫɢɫɬɟɦɵ. 

Ɉɛɴɟɤɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɹɜɥɹɸɬɫɹ ɯɨɪɬɨɛɢɨɧɬɧɵɟ ɫɨɨɛɳɟɫɬɜɚ 
ɧɚɫɟɤɨɦɵɯ. ɉɪɟɞɦɟɬ ɢɫɫɥɟɞɨɜɚɧɢɹ - ɜɥɢɹɧɢɟ ɧɚ ɫɜɨɣɫɬɜɚ ɧɚɡɟɦɧɵɯ 
ɫɨɨɛɳɟɫɬɜ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ, ɜɵɧɨɫɢɦɵɯ ɢɡ ɜɨɞɨɟɦɨɜ 
ɝɟɬɟɪɨɬɨɩɧɵɦɢ ɧɚɫɟɤɨɦɵɦɢ.  
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ɐɟɥɶ ɪɚɛɨɬɵ: ɜɵɹɜɢɬɶ ɜɥɢɹɧɢɟ ɨɛɴɟɦɚ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ ɢɡ ɫɬɟɩɧɵɯ 
ɜɨɞɨɟɦɨɜ ɧɚ ɫɬɪɭɤɬɭɪɭ ɢ ɪɚɡɧɨɨɛɪɚɡɢɟ ɩɪɢɛɪɟɠɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ 
ɬɪɚɜɨɫɬɨɹ. 

Ɂɚɞɚɱɢ: 
1. ȼɵɹɜɥɟɧɢɟ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ ɢ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɤɨɦɵɯ 

ɬɪɚɜɨɫɬɨɹ ɩɪɢɛɪɟɠɧɵɯ ɢ ɫɬɟɩɧɵɯ ɭɱɚɫɬɤɨɜ ɬɪɟɯ ɜɨɞɨɟɦɨɜ ɫ ɪɚɡɥɢɱɧɵɦ 
ɨɛɢɥɢɟɦ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ. 

2. Ɉɰɟɧɤɚ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ ɪɚɡɧɨɬɢɩɧɵɯ 
ɦɟɫɬɨɨɛɢɬɚɧɢɣ.  

3. Ɏɚɤɬɨɪɧɵɣ ɚɧɚɥɢɡ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ 
ɧɚɫɟɤɨɦɵɯ, ɮɨɪɦɢɪɭɸɳɢɯɫɹ ɩɪɢ ɧɚɥɢɱɢɢ ɪɚɡɥɢɱɧɵɯ ɮɚɤɬɨɪɨɜ (ɛɢɨɬɨɩ, 
ɨɛɢɥɢɟ ɯɢɪɨɧɨɦɢɞ, ɜɵɩɚɫ ɫɤɨɬɚ).
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Ƚɥɚвɚ 1. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

 

1.1 Ɋɚɡɧɨɨɛɪɚɡɢɟ ɫɨɨɛɳɟɫɬɜ ɤɚɤ ɩɨɤɚɡɚɬɟɥɶ ɛɥɚɝɨɩɪɢɹɬɧɨɫɬɢ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ 
Ʌɸɛɚɹ ɷɤɨɫɢɫɬɟɦɚ ɞɥɹ ɫɜɨɟɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ ɢ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ 

ɝɨɦɟɨɫɬɚɡɚ ɞɨɥɠɧɚ ɢɦɟɬɶ ɨɩɪɟɞɟɥɟɧɧɭɸ ɜɟɥɢɱɢɧɭ ɪɚɡɧɨɨɛɪɚɡɢɹ 
ɛɢɨɝɟɨɰɟɧɨɬɢɱɟɫɤɢɯ ɫɜɹɡɟɣ, ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɢ ɤɚɱɟɫɬɜɭ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɭɪɨɜɧɸ ɨɪɝɚɧɢɡɚɰɢɢ ɫɢɫɬɟɦɵ ɢ ɤɨɦɩɟɧɫɢɪɭɸɳɢɯ ɜɥɢɹɧɢɟ ɞɟɫɬɪɭɤɬɢɜɧɵɯ 
ɮɚɤɬɨɪɨɜ. ɉɪɟɠɞɟ ɜɫɟɝɨ, ɩɪɢɪɨɞɧɨɟ ɪɚɜɧɨɜɟɫɢɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ 
ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɛɢɨɬɵ ɢ ɜɵɩɨɥɧɹɟɦɵɯ ɟɸ ɮɭɧɤɰɢɣ [9]. Ɋɚɡɧɨɨɛɪɚɡɢɟ 
ɩɨɡɜɨɥɹɟɬ ɭɜɟɥɢɱɢɬɶ ɜɟɪɨɹɬɧɨɫɬɶ ɜɨɡɧɢɤɧɨɜɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɜɹɡɟɣ 
ɦɟɠɞɭ ɨɪɝɚɧɢɡɦɚɦɢ, ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ ɫɨɨɛɳɟɫɬɜɨ [10]. ɉɪɟɞɫɬɚɜɢɬɟɥɢ 
ɤɨɧɤɪɟɬɧɵɯ ɜɢɞɨɜ ɜɫɬɭɩɚɸɬ ɜ ɫɥɨɠɧɵɟ ɛɢɨɬɢɱɟɫɤɢɟ ɢ ɚɛɢɨɬɢɱɟɫɤɢɟ 
ɨɬɧɨɲɟɧɢɹ ɢ ɬɟɦ ɫɚɦɵɦ ɨɩɪɟɞɟɥɹɸɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɷɤɨɫɢɫɬɟɦ. 
Ɋɚɡɧɨɨɛɪɚɡɢɟ ɨɪɝɚɧɢɡɦɨɜ – ɜɚɠɧɟɣɲɢɣ ɩɨɤɚɡɚɬɟɥɶ ɫɨɫɬɨɹɧɢɹ ɛɢɨɫɮɟɪɵ ɢ 
ɜɯɨɞɹɳɢɯ ɜ ɧɟɟ ɷɤɨɫɢɫɬɟɦ. Ɉɧɨ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɧɟɤɭɸ ɨɰɟɧɤɭ 
ɫɩɨɫɨɛɧɨɫɬɢ ɫɢɫɬɟɦɵ ɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦ ɦɟɠɞɭ ɷɥɟɦɟɧɬɚɦɢ ɜɧɭɬɪɢ ɟɟ. 
Ʉɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɢ ɢɯ ɫɨɨɬɧɨɲɟɧɢɟ ɩɨ ɨɛɢɥɢɸ ɦɨɠɟɬ ɪɚɫɫɦɚɬɪɢɜɚɬɶɫɹ ɤɚɤ 
ɩɨɤɚɡɚɬɟɥɶ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɫɬɪɭɤɬɭɪɧɨɣ ɫɥɨɠɧɨɫɬɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ 
[11]. 

1.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɨɨɛɳɟɫɬɜ ɫɬɟɩɢ ɏɚɤɚɫɢɢ 
Ɍɪɚɜɹɧɢɫɬɵɟ ɫɨɨɛɳɟɫɬɜɚ ɜ ɪɚɣɨɧɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ 3 

ɨɫɧɨɜɧɵɦɢ ɜɚɪɢɚɧɬɚɦɢ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ: ɫɬɟɩɶ, ɧɢɡɢɧɧɵɟ ɥɭɝɚ ɢ ɭɱɚɫɬɤɢ 
ɜɵɩɚɫɚ. 

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɪɚɫɬɢɬɟɥɶɧɨɦ ɩɨɤɪɨɜɟ ɫɬɟɩɧɨɝɨ ɩɨɹɫɚ ɏɚɤɚɫɢɢ ɫɬɟɩɧɚɹ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɡɚɧɢɦɚɟɬ 7,5 ɬɵɫ. ɝɚ ɢɥɢ, 47,5% ɨɬ ɜɫɟɣ ɩɥɨɳɚɞɢ ɩɨɹɫɚ. Ɍɚɤ 
ɠɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɥɭɝɨɜɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɪɚɫɬɟɧɢɹ ɧɢɡɢɧɧɵɯ ɛɨɥɨɬ ɢ 
ɚɝɪɨɤɭɥɶɬɭɪɵ. ɒɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɢɦɟɸɬ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɵɟ 
ɧɚɫɬɨɹɳɢɟ ɫɬɟɩɢ, ɡɚɧɢɦɚɸɳɢɟ ɤɚɤ ɪɚɜɧɢɧɧɵɟ, ɬɚɤ ɢ ɫɤɥɨɧɨɜɵɟ 
ɦɟɫɬɨɨɛɢɬɚɧɢɹ ɧɚ ɤɚɲɬɚɧɨɜɵɯ ɢ ɸɠɧɵɯ ɱɟɪɧɨɡɟɦɚɯ, ɚ ɬɚɤɠɟ 
ɩɨɥɢɞɨɦɢɧɚɧɬɧɨ ɡɥɚɤɨɜɵɟ, ɡɥɚɤɨɜɨ-ɬɢɩɱɚɤɨɜɵɟ, ɠɢɬɧɹɤɨɜɨ- ɞɟɪɧɨɜɢɧɧɨ- 
ɡɥɚɤɨɜɵɟ, ɤɚɪɚɝɚɧɧɵɟ ɞɟɪɧɨɜɢɧɧɨ-ɡɥɚɤɨɜɵɟ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɵɟ ɫɬɟɩɢ, 
ɩɪɨɢɡɜɨɞɧɵɟ ɨɬ ɧɢɯ ɨɫɨɱɤɨɜɨ-ɡɥɚɤɨɜɵɟ ɢ ɩɨɥɵɧɧɨ-ɡɥɚɤɨɜɵɟ ɫɬɟɩɢ. Ɉɫɧɨɜɭ 
ɬɪɚɜɨɫɬɨɹ ɨɛɪɚɡɭɸɬ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɵɟ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɵɟ ɡɥɚɤɢ – ɬɢɩɱɚɤ 
ɥɨɠɧɨɨɜɟɱɢɣ (Festuca pseudovina), ɬɨɧɤɨɧɨɝ ɫɬɪɨɣɧɵɣ (Koeleria cristata), 
ɤɨɜɵɥɶ ɨɛɦɚɧɱɢɜɵɣ (Stipa fallacina), ɦɹɬɥɢɤɢ ɤɢɫɬɟɜɢɞɧɵɣ (Poa botryoides) ɢ 
ɞɚɭɪɫɤɢɣ (Poa dahurica), ɡɦɟɟɜɤɚ (Cleistogenes sp.), ɨɫɨɤɢ ɬɜɟɪɞɨɜɚɬɚɹ (Carex 
duriuscula) ɢ ɫɬɨɩɨɜɢɞɧɚɹ (Carex pediformis). ɂɡ ɪɚɡɧɨɬɪɚɜɶɹ ɨɛɵɱɧɵ 
ɜɟɪɨɧɢɤɚ ɛɟɥɨɜɨɣɥɨɱɧɚɹ (Veronica incаna), ɚɫɬɪɵ ɚɥɬɚɣɫɤɚɹ (Aster sibiricus) ɢ 
ɚɥɶɩɢɣɫɤɚɹ (A. alpinus), ɥɭɤ ɬɨɧɱɚɣɲɢɣ (Allium subtilissimum), ɩɨɥɵɧɶ 
ɯɨɥɨɞɧɚɹ (Artemisia frigida) ɢ ɫɢɡɚɹ (Artemisia glauca), ɷɞɟɥɶɜɟɣɫ ɫɬɟɩɧɨɣ 
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(Leontopodium fedtschenkoanum), ɤɨɩɟɟɱɧɢɤ Ƚɦɟɥɢɧɚ (Hedysarum gmelinii) ɢ 
ɞɨɜɨɥɶɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɢɞɵ ɚɫɬɪɚɝɚɥɨɜ (Astragalus) ɢ ɨɫɬɪɨɥɨɞɨɱɧɢɤɨɜ 
(Oxytropis). ɇɚ ɫɬɟɩɹɯ ɧɟɪɟɞɤɨ ɜɫɬɪɟɱɚɸɬɫɹ ɫɬɟɩɧɵɟ ɤɭɫɬɚɪɧɢɤɢ, ɨɫɨɛɟɧɧɨ 
ɤɚɪɥɢɤɨɜɚɹ ɤɚɪɚɝɚɧɚ (Caragana pygmaea), ɪɚɫɩɪɟɞɟɥɹɸɳɚɹɫɹ ɞɢɮɮɭɡɧɨ, ɢ 
ɤɚɪɚɝɚɧɚ ɤɨɥɸɱɚɹ (ɋ. spinosa), ɨɛɪɚɡɭɸɳɚɹ ɫɚɦɨɫɬɨɹɬɟɥɶɧɵɟ ɢɡɨɥɢɪɨɜɚɧɧɵɟ 
ɰɟɧɨɡɵ ɜ ɜɢɞɟ ɨɤɪɭɝɥɵɯ ɩɹɬɟɧ ɫɪɟɞɢ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɨɣ ɫɬɟɩɢ [12].  

ɋɬɟɩɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɢɦɟɸɬ ɫɜɨɟɨɛɪɚɡɧɭɸ ɛɢɨɬɭ. ȼɥɚɝɨɨɛɟɫɩɟɱɟɧɧɨɫɬɶ 
ɜ ɫɬɟɩɧɨɣ ɡɨɧɟ ɨɱɟɧɶ ɧɢɡɤɚɹ. ɇɟɪɟɞɤɨ ɩɨɬɪɟɛɥɟɧɢɟ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 
ɩɢɳɢ ɜ ɫɬɟɩɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɬɪɟɛɧɨɫɬɶɸ ɧɟ ɜ ɷɧɟɪɝɢɢ, ɚ ɜ ɜɨɞɟ. ȼɚɠɧɟɣɲɢɦ 
ɢɫɬɨɱɧɢɤɨɦ ɜɥɚɝɢ ɹɜɥɹɸɬɫɹ ɪɚɫɬɟɧɢɹ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɚɫɟɤɨɦɵɦ ɫɬɟɩɢ 
ɫɜɨɣɫɬɜɟɧɧɚ ɫɩɨɫɨɛɧɨɫɬɶ ɫɨɱɟɬɚɬɶ ɯɢɳɧɢɱɟɫɬɜɨ ɢ ɫɚɩɪɨɮɚɝɢɸ ɫ ɮɢɬɨɮɚɝɢɟɣ 
(ɧɟɤɨɬɨɪɵɟ ɫɬɟɩɧɵɟ ɩɪɹɦɨɤɪɵɥɵɟ, ɠɭɠɟɥɢɰɵ) [13]. ɉɨɫɤɨɥɶɤɭ ɫɬɟɩɶ 
ɜɟɝɟɬɢɪɭɟɬ ɞɨɥɝɨ, ɫ ɚɩɪɟɥɹ ɩɨ ɨɤɬɹɛɪɶ, ɬɨ ɫɬɟɩɧɵɟ ɠɢɜɨɬɧɵɟ ɜɫɟɝɞɚ ɢɦɟɸɬ 
ɫɜɟɠɢɣ ɤɨɪɦ. ɋɬɟɩɧɵɟ ɤɨɪɦɨɜɵɟ ɪɚɫɬɟɧɢɹ ɨɱɟɧɶ ɛɨɝɚɬɵ ɡɨɥɶɧɵɦɢ 
ɯɢɦɢɱɟɫɤɢɦɢ ɷɥɟɦɟɧɬɚɦɢ. Ɉɬɦɟɱɟɧɧɵɟ ɫɜɨɣɫɬɜɚ ɫɬɟɩɧɨɝɨ ɬɪɚɜɨɫɬɨɹ 
ɛɥɚɝɨɩɪɢɹɬɫɬɜɭɸɬ ɟɫɬɟɫɬɜɟɧɧɨɦɭ ɨɬɛɨɪɭ ɜ ɫɬɟɩɢ ɠɢɜɨɬɧɵɯ-ɮɢɬɨɮɚɝɨɜ, ɤɚɤ 
ɩɨɡɜɨɧɨɱɧɵɯ, ɬɚɤ ɢ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ.  

ɏɨɪɬɨɛɢɨɧɬɧɵɟ ɧɚɫɟɤɨɦɵɟ ɫɨɫɬɚɜɥɹɸɬ ɜɚɠɧɭɸ ɱɚɫɬɶ ɰɟɩɟɣ ɩɢɬɚɧɢɹ 
ɥɭɝɨɜɵɯ ɢ ɫɬɟɩɧɵɯ ɫɨɨɛɳɟɫɬɜ, ɭɱɚɫɬɜɭɹ ɜ ɧɢɯ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɤɚɤ 
ɮɢɬɨɮɚɝɢ ɢ ɡɨɨɮɚɝɢ. ȼ ɫɨɫɬɚɜ ɷɬɨɣ ɝɪɭɩɩɵ ɜɯɨɞɹɬ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɨɛɢɬɚɬɟɥɢ 
ɬɪɚɜɨɫɬɨɹ, ɬɚɤ ɢ ɜɢɞɵ, ɜɫɬɪɟɱɚɸɳɢɟɫɹ ɜ ɬɪɚɜɹɧɢɫɬɨɦ ɹɪɭɫɟ ɷɩɢɡɨɞɢɱɟɫɤɢ. 
ȼɢɞɨɜɨɣ ɫɨɫɬɚɜ ɢ ɱɢɫɥɟɧɧɨɫɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɷɬɨɣ ɝɪɭɩɩɵ ɧɟɩɨɫɬɨɹɧɟɧ ɢ 
ɨɬɥɢɱɚɟɬɫɹ ɜɵɫɨɤɨɣ ɞɧɟɜɧɨɣ, ɫɟɡɨɧɧɨɣ ɢ ɦɧɨɝɨɥɟɬɧɟɣ ɞɢɧɚɦɢɤɨɣ. ɏɚɪɚɤɬɟɪ 
ɢɡɦɟɧɟɧɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɭɤɬɭɪɨɣ ɬɪɚɜɨɫɬɨɹ, ɩɨɝɨɞɧɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 
ɯɚɪɚɤɬɟɪɨɦ ɚɧɬɪɨɩɨɝɟɧɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ [14]. 

ɗɧɬɨɦɨɮɚɭɧɚ ɫɬɟɩɟɣ ɪɚɡɧɨɪɨɞɧɚɹ ɩɨ ɫɨɫɬɚɜɭ. Ɂɞɟɫɶ ɜɫɬɪɟɱɚɸɬɫɹ ɜɢɞɵ 
– ɨɛɢɬɚɬɟɥɢ ɧɚɫɬɨɹɳɢɯ ɫɬɟɩɟɣ, ɥɭɝɨɜɨ-ɫɬɟɩɧɵɟ, ɥɭɝɨɜɨ-ɥɟɫɧɵɟ, 
ɦɟɡɨɤɫɟɪɨɮɢɥɵ ɢ ɷɜɪɢɛɢɨɧɬɧɵɟ ɜɢɞɵ ɧɚɫɟɤɨɦɵɯ, ɨɞɧɚɤɨ ɜ ɰɟɥɨɦ 
ɷɧɬɨɦɨɮɚɭɧɚ ɧɟɫёɬ ɧɚ ɫɟɛɟ ɡɨɧɚɥɶɧɨɟ ɜɥɢɹɧɢɟ. Ɉɧɚ ɢɦɟɟɬ ɥɟɫɨɫɬɟɩɧɨɣ ɨɛɥɢɤ 
ɫ ɧɟɤɨɬɨɪɨɣ ɤɫɟɪɨɮɢɬɢɡɚɰɢɟɣ ɟё ɫɨɫɬɚɜɚ, ɤɚɤ ɜ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ 
ɩɟɫɱɚɧɵɯ ɩɨɱɜ, ɬɚɤ ɢ ɩɪɢɭɪɨɱɟɧɧɨɫɬɶɸ ɫɬɟɩɧɵɯ ɩɥɨɳɚɞɟɣ ɤ ɯɨɪɨɲɨ 
ɩɪɨɝɪɟɜɚɟɦɵɦ ɫɤɥɨɧɚɦ ɸɠɧɨɣ ɷɤɫɩɨɡɢɰɢɢ. ɀɢɜɨɬɧɨɟ ɧɚɫɟɥɟɧɢɟ ɫɬɟɩɟɣ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɩɨɫɬɨɹɧɫɬɜɨɦ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ, ɱɢɫɥɟɧɧɨɫɬɢ ɢ 
ɛɢɨɦɚɫɫɵ [15].  

Ⱦɥɹ ɨɛɢɬɚɬɟɥɟɣ ɬɪɚɜɨɫɬɨɹ ɯɚɪɚɤɬɟɪɧɵ ɜɟɪɬɢɤɚɥɶɧɵɟ ɦɢɝɪɚɰɢɢ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɦɟɠɴɹɪɭɫɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ ɢ ɩɟɪɟɦɟɳɟɧɢɟ ɜ ɬɨɥɳɟ ɬɪɚɜɨɫɬɨɹ. 
Ȼɥɚɝɨɞɚɪɹ ɬɚɤɢɦ ɩɟɪɟɦɟɳɟɧɢɹɦ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɫɨɨɛɳɟɫɬɜɚ 
ɯɨɪɬɨɛɢɨɧɬɨɜ, ɚ ɬɚɤɠɟ ɢɡ-ɡɚ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ, 
ɜɥɢɹɸɳɢɯ ɧɚ ɬɪɚɜɨɫɬɨɣ, ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɵ ɫɭɬɨɱɧɵɟ, ɫɟɡɨɧɧɵɟ ɢ ɝɨɞɨɜɵɟ 
ɤɨɥɟɛɚɧɢɹ ɜ ɫɨɫɬɚɜɟ ɫɨɨɛɳɟɫɬɜɚ ɨɛɢɬɚɬɟɥɟɣ ɬɪɚɜɹɧɨɝɨ ɹɪɭɫɚ ɢ 
ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ ɝɪɭɩɩ ɟɝɨ ɨɛɢɬɚɬɟɥɟɣ [16]. 

Ȼɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɫɬɟɧɢɣ ɬɪɚɜɹɧɨɝɨ ɹɪɭɫɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɤɨɪɦɨɜɭɸ ɛɚɡɭ ɞɟɫɹɬɤɚɦ ɜɢɞɨɜ ɩɨɥɭɠɟɫɬɤɨɤɪɵɥɵɯ-ɮɢɬɨɮɚɝɨɜ. ȼ ɫɬɟɩɢ ɩɨ 
ɱɢɫɥɭ ɜɢɞɨɜ ɫɪɟɞɢ ɨɛɥɢɝɚɬɧɵɯ ɯɨɪɬɨɛɢɨɧɬɨɜ ɨɬɪɹɞɚ Heteroptera ɥɢɞɢɪɭɸɬ 
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ɫɟɦɟɣɫɬɜɚ: Miridae, Pentatomidae, Tingidae, Lygaeidae, Rhopalidae, Coreidae, 
Nabidae ɢ Scutelleridae. ɉɨ ɪɟɠɢɦɭ ɩɢɬɚɧɢɹ ɫɪɟɞɢ ɨɛɥɢɝɚɬɧɵɯ ɯɨɪɬɨɛɢɨɧɬɨɜ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɨɬɪɹɞɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɮɢɬɨɮɚɝɢ, ɡɨɨɮɢɬɨɮɚɝɢ ɢ ɯɢɳɧɢɤɢ. 
Ʉ ɮɢɬɨɮɚɝɚɦ ɨɬɧɨɫɹɬɫɹ ɜɫɟ Tingidae, Piesmatidae, Stenocephalidae, Lygaeidae, 
Stenocephalidae, Coreidae, Alydidae, Rhopalidae, Plataspididae, Thyreocoridae, 
Scutelleridae ɢ Pentatomidae. ɏɢɳɧɵɟ ɜɢɞɵ ɢ ɡɨɨɮɢɬɨɮɚɝɢ ɜ ɰɟɥɨɦ 
ɧɟɦɧɨɝɨɱɢɫɥɟɧɧɵ. Ʉ ɯɢɳɧɵɦ ɨɛɥɢɝɚɬɧɵɦ ɯɨɪɬɨɛɢɨɧɬɚɦ ɨɬɧɨɫɹɬ 9 ɜɢɞɨɜ 
ɫɥɟɩɧɹɤɨɜ (Miridae) ɢɡ ɪɨɞɨɜ Deraeocoris, Dicyphus, Macrolophus, 7 ɜɢɞɨɜ 
ɪɨɞɚ Nabis (Nabidae), ɩɨ ɨɞɧɨɦɭ ɜɢɞɭ ɢɡ ɪɨɞɨɜ Orius (Anthocoridae) ɢ Phymata 
(Reduviidae). Ɂɨɨɮɢɬɨɮɚɝɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɟɞɢɧɢɱɧɵɦɢ ɜɢɞɚɦɢ ɢɡ ɪɨɞɨɜ 
Brachycoleus, Campylomma, Globiceps, Grypocoris, Mecomma, Myrmecoris, 
Orthotylus, Phytocoris ɢ Systellonotus (Miridae), ɚ ɬɚɤɠɟ ɫɟɦɟɣɫɬɜɨɦ Berytidae 
(5 ɜɢɞɨɜ ɢɡ ɪɨɞɨɜ Berytinus ɢ Neides) [17]. 

Ⱦɚɧɧɵɟ ɨ ɫɨɫɬɚɜɟ ɯɨɪɬɨɛɢɨɧɬɨɜ ɪɚɣɨɧɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɚɥɨɱɢɫɥɟɧɧɵ ɢ 
ɪɚɫɫɪɟɞɨɬɨɱɟɧɵ ɜ ɮɚɭɧɢɫɬɢɱɟɫɤɢɯ ɪɚɛɨɬɚɯ ɩɨ ɨɬɞɟɥɶɧɵɦ ɬɚɤɫɨɧɨɦɢɱɟɫɤɢɦ 
ɝɪɭɩɩɚɦ ɧɚɫɟɤɨɦɵɯ. Ɍɚɤ, ɜ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɫɨɨɛɳɟɫɬɜɚɯ ɫɬɟɩɟɣ ɏɚɤɚɫɢɢ 
ɜɵɹɜɥɟɧɵ 36 ɜɢɞɨɜ ɧɚɫɟɤɨɦɵɯ ɢɡ 12 ɫɟɦɟɣɫɬɜ ɢ 3 ɨɬɪɹɞɨɜ – Orthoptera, 
Coleoptera, Lepidoptera [18]. ȼɵɹɜɥɟɧɨ  221 ɜɢɞ ɦɨɥɟɜɢɞɧɵɯ ɱɟɲɭɟɤɪɵɥɵɯ – 
Microlepidoptera [18], ɫɪɟɞɢ Hymenoptera ɢɡɜɟɫɬɧɨ 36  ɩɪɟɞɫɬɚɜɢɞɟɥɟɣ ɪɨɞɚ 
Bombus. [46] 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɫɨɨɛɳɟɫɬɜ ɫɬɟɩɢ ɹɜɥɹɟɬɫɹ ɢɯ ɦɨɡɚɢɱɧɨɫɬɶ. Ɉɞɧɨɣ ɢɡ 
ɨɛɵɱɧɵɯ ɩɪɢɱɢɧ ɹɜɥɹɟɬɫɹ ɦɨɡɚɢɱɧɨɫɬɶ ɩɨɱɜɟɧɧɨ-ɪɚɫɬɢɬɟɥɶɧɵɯ ɭɫɥɨɜɢɣ ɢ 
ɩɢɳɟɜɚɹ ɢɡɛɢɪɚɬɟɥɶɧɨɫɬɶ ɠɢɜɨɬɧɵɯ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɪɚɫɬɟɧɢɹɦ: ɫɬɟɩɧɵɟ 
ɮɢɬɨɮɚɝɢ, ɤɚɤ ɩɪɚɜɢɥɨ, ɩɪɟɞɩɨɱɢɬɚɸɬ ɧɚɢɛɨɥɟɟ ɬɢɩɢɱɧɵɟ ɫɬɟɩɧɵɟ ɪɚɫɬɟɧɢɹ 
ɢ ɪɚɜɧɨɞɭɲɧɵ ɤ ɩɪɢɲɟɥɶɰɚɦ ɢɡ ɫɦɟɠɧɵɯ ɡɨɧ [13]. Ɍɚɤɠɟ ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ 
ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶɫɹ ɩɪɢ ɢɧɬɟɧɫɢɜɧɨɦ ɜɵɩɚɫɟ ɫɤɨɬɚ.  

ȼ ɜɵɩɚɫɧɵɯ ɭɱɚɫɬɤɚɯ ɧɚɛɥɸɞɚɟɬɫɹ ɩɟɪɟɯɨɞ ɨɬ ɡɚɦɟɬɧɨɝɨ ɜɢɞɨɜɨɝɨ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɩɟɫɬɪɨɣ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɣ ɫɬɪɭɤɬɭɪɵ ɜ ɢɫɯɨɞɧɵɯ 
ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜɚɯ ɤ ɫɧɢɠɟɧɢɸ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɚɜɧɨɦɟɪɧɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɪɚɫɬɟɧɢɣ ɧɚ ɩɚɫɬɛɢɳɚɯ ɫ ɭɦɟɪɟɧɧɨɣ ɧɚɝɪɭɡɤɨɣ 
ɢ ɩɹɬɧɢɫɬɨɦɭ ɪɚɫɩɪɟɞɟɥɟɧɢɸ ɞɨɦɢɧɚɧɬɨɜ [19]. ɂɡɛɵɬɨɤ ɤɨɩɵɬɧɵɯ ɩɪɢɜɨɞɢɬ 
ɤ ɨɛɟɞɧɟɧɢɸ ɢ ɢɡɦɟɧɟɧɢɸ ɜɢɞɨɜɨɝɨ ɫɨɫɬɚɜɚ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɵɯ ɫɬɟɩɟɣ ɢ 
ɩɟɪɟɯɨɞɨɜ ɢɯ ɜ ɡɥɚɤɨɜɨɩɨɥɵɧɧɵɟ ɢ ɡɥɚɤɨɜɨ-ɨɫɨɱɤɨɜɵɟ ɦɟɥɤɨɞɟɪɧɨɜɢɧɧɵɟ 
ɫɬɟɩɢ [12].  

ɇɚ ɦɟɫɬɚɯ ɫ ɭɦɟɪɟɧɧɵɦ ɜɵɩɚɫɨɦ ɜ ɧɟɝɭɫɬɨɦ ɢ ɧɟɜɵɫɨɤɨɦ ɬɪɚɜɨɫɬɨɟ 
ɩɪɟɨɛɥɚɞɚɸɬ ɡɥɚɤɢ: ɬɢɩɱɚɤ (Festuca pseudovina), ɬɨɧɤɨɧɨɝ (Koeleria gracilis), 
ɦɹɬɥɢɤ ɤɢɫɬɟɜɢɞɧɵɣ (Ɋоа botryoides), ɤɨɜɵɥɶ ɨɛɦɚɧɱɢɜɵɣ (Stipa decipiens), 
ɪɟɠɟ ɨɬɦɟɱɚɟɬɫɹ ɡɦɟɟɜɤɚ (Cliestogenes squarrosa). ɂɡ ɪɚɡɧɨɬɪɚɜɶɹ ɨɛɵɱɧɵ 
ɜɟɪɨɧɢɤɚ ɫɟɞɚɹ (Veronica incana), ɡɨɪɶɤɚ ɫɛɢɪɫɤɚɹ (Lychnis sibirica), Ʌɚɩɱɚɬɤɚ 
ɛɟɫɫɬɟɛɟɥɶɧɚɹ (Potentilla acaulis), ɚɫɬɪɚ ɚɥɶɩɢɣɫɤɚɹ (Aster alpines), Ⱥɫɬɪɚ 
ɚɥɬɚɣɫɤɚɹ (A. аltaicus), ɫɯɢɡɨɧɟɩɟɬɚ ɦɧɨɝɨɧɚɞɪɟɡɚɧɧɚɹ (Schizonepeta 
multifida). ɋɪɟɞɢ ɛɨɛɨɜɵɯ ɜɵɞɟɥɹɸɬɫɹ ɚɫɬɪɚɝɚɥɵ (Astragalus adsurgens, A. 
palibinii, A. depauperatus) ɢ ɤɨɩɟɟɱɧɢɤ Ƚɦɟɥɢɧɚ (Hedysarum gmelinii). 
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ɉɨɜɵɲɟɧɢɟ ɩɚɫɬɛɢɳɧɨɣ ɧɚɝɪɭɡɤɢ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜ ɬɪɚɜɨɫɬɨɟ 
ɨɫɨɱɤɢ ɬɜɟɪɞɨɜɚɬɨɣ (ɋагех duriuscula) ɢ ɩɨɥɵɧɢ ɯɨɥɨɞɧɨɣ (Artemisia frigida) 
[12]. 

ɑɢɫɥɟɧɧɨɫɬɶ ɢ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɧɚɫɟɤɨɦɵɯ ɜ ɜɵɩɚɫɧɵɯ ɭɱɚɫɬɤɚɯ ɜ 
ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɬɟɩɧɵɦɢ ɧɢɠɟ [19]. ɂɡ-ɡɚ ɜɧɨɫɢɦɨɝɨ ɧɚɜɨɡɚ ɫɤɨɬɨɦ ɧɚ 
ɩɚɫɬɛɢɳɚɯ ɫɨɨɛɳɟɫɬɜɨ ɧɚɫɟɤɨɦɵɯ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ "ɤɨɩɪɨɮɢɥɶɧɵɦ" [19]. 
ɗɤɫɤɪɟɦɟɧɬɵ ɛɨɝɚɬɵ ɪɚɡɥɢɱɧɵɦɢ ɩɨɥɭɩɟɪɟɜɚɪɟɧɧɵɦɢ ɢ ɥɟɝɤɨ ɭɫɜɨɹɟɦɵɦɢ 
ɜɟɳɟɫɬɜɚɦɢ, ɜ ɧɢɯ ɪɚɡɜɢɜɚɸɬɫɹ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɢ ɝɪɢɛɵ. 
Ɉɛɢɬɚɸɳɢɟ ɜ ɧɢɯ ɥɢɱɢɧɤɢ ɞɜɭɤɪɵɥɵɯ ɦɨɝɭɬ ɢɦɟɬɶ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɩɢɬɚɧɢɹ. 
ɋɨɨɛɳɟɫɬɜɨ ɥɢɱɢɧɨɤ ɤɨɩɪɨɮɚɝɨɜ ɩɪɢɜɥɟɤɚɟɬ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵɯ ɯɢɳɧɢɤɨɜ. ɋ 
ɧɚɜɨɡɨɦ ɫɜɹɡɚɧɨ ɪɚɡɜɢɬɢɟ ɨɬɞɟɥɶɧɵɯ ɜɢɞɨɜ Trichoceridae ɢ Chloropidae, 
ɦɧɨɝɢɯ Psychodidae ɢ Ceratopogonidae, Scatopsidae, Sciaridae, Anisopodidae, 
ɧɟɤɨɬɨɪɵɯ Stratiomyidae (Sarginae). ȼɟɫɶɦɚ ɦɧɨɝɨɱɢɫɥɟɧɧɵ ɫɪɟɞɢ ɤɨɩɪɨɮɚɝɨɜ 
ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɜɵɫɲɢɯ ɤɪɭɝɥɨɲɨɜɧɵɯ ɞɜɭɤɪɵɥɵɯ. ɉɨɱɬɢ ɜɫɟ ɜɢɞɵ 
Sphaeroceridae, Sepsidae, ɧɟɤɨɬɨɪɵɟ Syrphidae, Otitidae, Milichiidae, Carnidae, 
Phoridae, Anthomyiidae, Lonchaeidae, Platystomatidae, Ulidiidae ɜ ɥɢɱɢɧɨɱɧɨɣ 
ɫɬɚɞɢɢ – ɤɨɩɪɨɮɚɝɢ. ɏɚɪɚɤɬɟɪɧɚ ɤɨɩɪɨɮɚɝɢɹ ɞɥɹ Fanniidae, Muscidae, ɦɧɨɝɢɯ 
Sarcophagidae ɢ Calliphoridae, ɱɚɫɬɢ Scathophagidae. Ɇɧɨɝɢɟ ɜɢɞɵ ɢɡ ɬɪɟɯ 
ɩɪɟɞɩɨɫɥɟɞɧɢɯ ɫɟɦɟɣɫɬɜ ɹɜɥɹɸɬɫɹ ɯɢɳɧɢɤɚɦɢ ɤɨɩɪɨɛɢɨɧɬɚɦɢ, ɢɥɢ ɬɢɩ 
ɩɢɬɚɧɢɹ ɭ ɧɢɯ ɦɟɧɹɟɬɫɹ ɫ ɜɨɡɪɚɫɬɨɦ: ɥɢɱɢɧɤɢ ɦɥɚɞɲɢɯ ɜɨɡɪɚɫɬɨɜ – 
ɤɨɩɪɨɮɚɝɢ, ɚ ɜɡɪɨɫɥɵɟ ɥɢɱɢɧɤɢ – ɯɢɳɧɢɤɢ. Ɉɞɧɚ ɢɡ ɨɫɨɛɟɧɧɨɫɬɟɣ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ Muscidae, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɜɨɡɨɦ – ɨɱɟɧɶ ɤɨɪɨɬɤɢɣ ɠɢɡɧɟɧɧɵɣ 
ɰɢɤɥ ɜɫɥɟɞɫɬɜɢɟ ɨɬɪɨɠɞɟɧɢɹ ɥɢɱɢɧɨɤ ɭɠɟ 2-ɝɨ ɢ ɞɚɠɟ 3-ɝɨ ɜɨɡɪɚɫɬɚ [20]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜɵɩɚɫ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɜ 
ɫɨɨɛɳɟɫɬɜɚɯ ɪɚɫɬɟɧɢɣ ɢ ɧɚɫɟɤɨɦɵɯ. ɇɚ ɜɵɩɚɫɧɵɯ ɭɱɚɫɬɤɚɯ ɜ 
ɷɧɬɨɦɨɤɨɩɥɟɤɫɚɯ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɱɢɧɚɸɬ ɞɨɦɢɧɢɪɨɜɚɬɶ ɤɨɩɪɨɮɢɥɶɧɵɟ 
ɜɢɞɵ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚ ɪɟɥɶɟɮɟ ɢ ɨɬ ɦɢɧɟɪɚɥɢɡɚɰɢɢ 
ɜɨɞɨɟɦɚ ɮɨɪɦɢɪɭɟɬɫɹ ɯɚɪɚɤɬɟɪɧɚɹ ɩɪɢɛɪɟɠɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. 

ȼ ɏɚɤɚɫɫɤɨɣ ɫɬɟɩɢ ɤ ɪɚɫɬɟɧɢɹɦ, ɨɛɪɚɡɭɸɳɢɦ ɯɨɪɨɲɨ ɜɵɪɚɠɟɧɧɵɟ 
ɩɨɹɫɚ ɧɚ ɩɟɪɟɭɜɥɚɠɧɟɧɧɵɯ, ɫɚɦɵɯ ɛɥɢɡɤɢɯ ɤ ɥɨɠɭ ɫɨɥɨɧɨɜɚɬɨɝɨ ɨɡɟɪɚ 
ɬɟɪɪɢɬɨɪɢɹɯ, ɨɬɧɟɫɟɧɵ ɫɨɨɛɳɟɫɬɜɚ ɫ ɞɨɦɢɧɢɪɨɜɚɧɢɟɦ ɬɟɪɨɮɢɬɨɜ: (Salicornia 
perennans, Suaeda prostrata, Suaeda acuminata, Salicornia perennans + Suaeda 
acuminata, Suaeda acuminata + Ofaiston monandrum, Suaeda sp. + Puccinellia 
distans).  

Ʉ ɧɟɛɨɥɶɲɢɦ ɩɨɧɢɠɟɧɢɹɦ ɫ ɛɥɢɡɤɢɦ ɡɚɥɟɝɚɧɢɟɦ ɝɪɭɧɬɨɜɵɯ ɜɨɞ 
ɩɪɢɭɪɨɱɟɧɵ ɫɨɨɛɳɟɫɬɜɚ ɫ ɞɨɦɢɧɢɪɨɜɚɧɢɟɦ ɝɟɦɢɤɪɢɩɬɨɮɢɬɨɜ ɢ ɯɚɦɟɮɢɬɨɜ 
(Artemisia santonica, Puccinellia distans, Puccinellia distans + Artemisia 
santonica, Artemisia santonica + Limonium gmelinii ɢ ɞɪ.).  

Ʉɨɦɩɥɟɤɫɵ ɫɨɨɛɳɟɫɬɜ ɧɚ ɧɢɡɤɨɣ ɨɡɟɪɧɨɣ ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɟ 
ɮɨɪɦɢɪɭɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɝɥɭɛɨɤɨɝɨ ɡɚɥɟɝɚɧɢɹ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɯ 
ɝɪɭɧɬɨɜɵɯ ɜɨɞ. Ɂɞɟɫɶ ɜɫɬɪɟɱɚɸɬɫɹ ɚɫɫɨɰɢɚɰɢɢ: Artemisia santonica, Artemisia 
santonica + Limonium gmelinii, Puccinellia tenuissima + Artemisia santonica, 
Artemisia lerchiana + Artemisia pauciflora. 
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Ⱦɥɹ ɫɬɟɩɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɩɪɢɨɡɟɪɧɵɯ ɬɟɪɪɚɫɚɯ ɯɚɪɚɤɬɟɪɧɨ 
ɨɛɢɥɢɟ ɨɫɨɤ, ɬɪɨɫɬɧɢɤ. ɏɚɪɚɤɬɟɪɟɧ ɪɚɡɧɨɬɪɚɜɧɨ- ɬɢɩɱɚɤɨɜɵɣ ɩɨɤɪɨɜ 
ɨɬɞɟɥɶɧɵɦɢ ɤɭɪɬɢɧɤɚɦɢ; ɢɡ ɪɚɡɧɨɬɪɚɜɶɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɚɪɚɝɚɧɚ ɤɚɪɥɢɤɨɜɚɹ, 
ɜɟɪɨɧɢɤɚ ɫɟɞɚɹ, ɬɢɦɶɹɧ ɩɨɥɡɭɱɢɣ [21]. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɧɚ ɭɱɚɫɬɤɚɯ ɮɨɪɦɢɪɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ 
ɫɨɨɛɳɟɫɬɜɚ ɧɚɫɟɤɨɦɵɯ ɫ ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ-ɞɨɦɢɧɚɧɬɚɦɢ. ɇɚɩɪɢɦɟɪ, ɧɚ 
ɥɭɝɨɜɢɞɧɵɯ ɭɱɚɫɬɤɚɯ ɦɧɨɝɨɱɢɫɥɟɧɧɵ ɫɚɪɚɧɱɨɜɵɟ ɜɢɞɚ Chorippus bicolor, Ch. 
Prallelus, ɧɚ ɛɟɪɟɝɚɯ ɫɨɥɟɧɵɯ ɨɡёɪ ɨɛɢɬɚɸɬ Tridactylus variegalis, Grillotalpa 
unispina, ɞɥɹ ɫɨɥɨɧɱɚɤɨɜ ɬɢɩɢɱɧɵ Ailopus thalassinus, Epacromius coerulipes, ɚ 
ɜ ɩɨɥɵɧɧɵɯ ɫɬɟɩɹɯ ɞɨɦɢɧɢɪɭɟɬ Omocestus Petraeus. ɐɢɤɚɞɨɜɵɟ, ɬɢɩɢɱɧɵɟ 
ɞɥɹ ɪɚɡɧɵɯ ɜɢɞɨɜ ɫɬɟɩɟɣ, ɫɧɢɠɚɸɬ ɫɜɨɸ ɱɢɫɥɟɧɧɨɫɬɶ ɢ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɞɨɥɶ 
ɩɨɛɟɪɟɠɢɣ. ɉɨɥɭɠɟɫɬɤɨɤɪɵɥɵɟ ɢɦɟɸɬ ɫɚɦɨɟ ɛɨɥɶɲɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜ 
ɥɟɫɨɫɬɟɩɹɯ, ɧɚ ɫɨɥɨɧɱɚɤɚɯ ɢ ɩɨɛɟɪɟɠɶɹɯ ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɢɥɶɧɨ ɫɧɢɠɚɟɬɫɹ. ɇɚ 
ɭɜɥɚɠɟɧɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ ɫɬɟɩɢ ɪɚɡɧɨɨɛɪɚɡɧɵ ɢ ɦɧɨɝɨɱɢɫɥɟɧɧɵ 
ɦɟɡɨɮɢɥɶɧɵɟ ɢ ɝɢɝɪɨɮɢɥɶɧɵɟ ɜɢɞɵ ɀɭɤɨɜ [47]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɨɛɳɟɫɬɜɚ ɫɬɟɩɢ ɏɚɤɚɫɢɢ ɢɦɟɸɬ ɛɨɥɶɲɨɟ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ. ɉɪɢ ɷɬɨɦ ɜ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɚɯ 
ɩɪɨɢɫɯɨɞɢɬ ɫɦɟɧɚ ɞɨɦɢɧɢɪɭɸɳɢɯ ɝɪɭɩɩ, ɚ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɨɬɪɹɞɨɜ 
ɧɚɫɟɤɨɦɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɫɧɢɠɟɧɢɟ ɪɚɡɧɨɨɛɪɚɡɢɹ. ȼɥɢɹɟɬ ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ 
ɜɵɩɚɫ ɫɤɨɬɚ- ɫɧɢɠɚɟɬɫɹ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɤɨɦɩɥɟɤɫ ɞɨɦɢɧɚɧɬɨɜ ɮɨɪɦɢɪɭɸɬ 
ɤɨɩɪɨɮɢɥɶɧɵɟ ɜɢɞɵ. 

 
1.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɟɦɨɜ ɫɬɟɩɢ ɢ ɫɨɨɛɳɟɫɬɜɚ ɜɨɞɧɵɯ ɧɚɫɟɤɨɦɵɯ 

ɋɪɟɞɢ ɧɚɫɟɤɨɦɵɯ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜ ɫɜɨɟɦ ɪɚɡɜɢɬɢɟ 
ɢɫɩɨɥɶɡɭɸɬ ɜɨɞɧɵɟ ɪɟɫɭɪɫɵ. Ɍɚɤ, ɢɦɟɟɬ ɥɢɱɢɧɤɭ, ɪɚɡɜɢɜɚɸɳɭɸɫɹ ɡɚ ɫɱɟɬ 
ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 11 ɢɡ 29 ɨɬɪɹɞɨɜ ɫɨɜɪɟɦɟɧɧɨɣ ɮɚɭɧɵ ɧɚɫɟɤɨɦɵɯ [22]. Ʉ 
ɚɦɮɢɛɢɨɧɬɧɵɦ ɧɚɫɟɤɨɦɵɦ ɨɬɧɨɫɹɬɫɹ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɨɬɪɹɞɨɜ Diptera, 
Odonata, Plecoptera, Ephemeroptera, Trichoptera, Hemiptera, Coleoptera, 
ɧɟɤɨɬɨɪɵɟ Lepidoptera ɢ ɩɚɪɚɡɢɬɢɱɟɫɤɢɟ Hymenoptera.  

ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɨɬɪɹɞɚ ɞɜɭɤɪɵɥɵɯ Diptera: ɤɨɦɚɪɵ–ɡɜɨɧɰɵ 
(Chironomidae) ɤɨɬɨɪɵɟ ɹɜɥɹɸɬɫɹ ɞɨɦɢɧɢɪɭɸɳɢɦɢ ɚɦɮɢɛɢɨɧɬɧɵɦɢ 
ɧɚɫɟɤɨɦɵɦɢ ɜ ɫɨɫɬɚɜɟ ɡɨɨɛɟɧɬɨɫɚ, ɫɨɫɬɚɜɥɹɸɬ ɨɫɧɨɜɭ ɜɵɥɟɬɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɫɟɡɨɧɚ [1]. ɂɦɚɝɨ ɹɜɥɹɸɬɫɹ ɚɮɚɝɚɦɢ. ȼ ɩɪɢɛɪɟɠɧɨɣ ɩɨɥɨɫɟ 
ɢɦɢ ɩɢɬɚɸɬɫɹ ɬɚɤɢɟ ɧɚɡɟɦɧɵɟ ɤɨɧɫɭɦɟɧɬɵ, ɤɚɤ ɩɚɭɤɢ, ɧɚɫɟɤɨɦɵɟ, ɩɬɢɰɵ. 
Ʉɨɦɚɪɵ-ɤɨɪɟɬɪɵ (Chaoborus), ɥɢɱɢɧɤɢ ɤɨɬɨɪɵɯ ɠɢɜɭɬ ɧɚ ɢɥɢɫɬɨɦ ɞɧɟ ɬɚɤɠɟ 
ɹɜɥɹɸɬɫɹ ɨɛɢɬɚɬɟɥɹɦɢ ɜɨɞɨɟɦɚ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɫɟɡɨɧɚ. Ⱦɥɹ ɤɨɦɚɪɨɜ- 
ɞɨɥɝɨɧɨɠɟɤ, ɢɥɢ ɤɚɪɚɦɨɪ (Tipulidae) ɯɚɪɚɤɬɟɪɟɧ ɨɞɢɧ ɦɚɫɫɨɜɵɣ ɜɵɥɟɬ ɡɚ 
ɫɟɡɨɧ. ɂɦɚɝɨ ɩɢɬɚɸɬɫɹ ɧɟɤɬɚɪɨɦ ɢɥɢ ɹɜɥɹɸɬɫɹ ɚɮɚɝɚɦɢ. ɍ ɧɚɫɬɨɹɳɢɯ 
ɤɨɦɚɪɨɜ, ɢɥɢ ɤɪɨɜɨɫɨɫɭɳɢɯ ɤɨɦɚɪɨɜ (Culicidae), ɦɚɫɫɨɜɵɣ ɥɟɬ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɩɟɪɢɨɞ, ɤɨɝɞɚ ɞɧɟɜɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɞɧɢɦɚɟɬɫɹ ɞɨ 19-30ºɋ, ɚ ɧɨɱɧɵɟ ɧɟ 
ɨɩɭɫɤɚɸɬɫɹ ɧɢɠɟ 12,0-15ºɋ. ȼ ɨɫɬɚɥɶɧɨɟ ɜɪɟɦɹ ɨɬɦɟɱɚɟɬɫɹ ɥɟɬ ɟɞɢɧɢɱɧɵɯ 
ɨɫɨɛɟɣ. Ⱦɥɹ ɦɧɨɝɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɯɚɪɚɤɬɟɪɟɧ ɷɤɬɨɩɚɪɚɡɢɬɢɡɦ, ɧɨ ɛɨɥɶɲɚɹ 
ɱɚɫɬɶ ɩɢɬɚɟɬɫɹ ɧɟɤɬɚɪɨɦ ɢ ɫɨɤɚɦɢ ɪɚɫɬɟɧɢɣ. ɍ ɩɱɟɥɨɜɢɞɨɤ, 
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ɢɥɢ ɢɥɶɧɢɰ (Syrphidae), ɜɵɥɟɬ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɩɨɫɥɟɞɧɸɸ ɞɟɤɚɞɭ ɦɚɹ – 
ɩɟɪɜɵɟ ɱɢɫɥɚ ɢɸɧɹ. ɂɦɚɝɨ ɩɢɬɚɸɬɫɹ ɧɟɤɬɚɪɨɦ. 

ɂɡ ɥɢɱɢɧɨɤ ɋɬɪɟɤɨɡ (Odonata) ɜ ɤɨɧɰɟ ɦɚɹ ɧɚɱɢɧɚɸɬ ɜɵɥɟɬɚɬɶ ɢɦɚɝɨ, 
ɥɟɬ ɩɪɨɞɨɥɠɚɟɬɫɹ ɫ ɦɚɹ ɩɨ ɚɜɝɭɫɬ. əɜɥɹɸɬɫɹ ɯɢɳɧɢɤɚɦɢ. 

ɂɦɚɝɨ ȼɟɫɧɹɧɨɤ (Plecoptera) ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɪɟɦɟɧɢ ɜɟɞɭɬ ɫɤɪɵɬɵɣ ɢ 
ɦɚɥɨɩɨɞɜɢɠɧɵɣ ɨɛɪɚɡ ɠɢɡɧɢ, ɫɢɞɹ ɧɚ ɫɬɟɛɥɹɯ ɩɪɢɛɪɟɠɧɨɣ ɬɪɚɜɵ. ɀɢɜɭɬ 
ɫɭɬɤɢ, ɥɟɬɚɸɬ ɜɟɫɧɨɣ ɢ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɥɟɬɚ, ɹɜɥɹɸɬɫɹ ɚɮɚɝɚɦɢ.  

ɉɨɞɟɧɤɢ (Ephemeroptera) ɹɜɥɹɸɬɫɹ ɬɢɩɢɱɧɵɦɢ ɨɛɢɬɚɬɟɥɹɦɢ ɛɵɫɬɪɵɯ 
ɪɭɱɶɟɜ ɢ ɪɟɤ, ɧɨ ɜɫɬɪɟɱɚɸɬɫɹ ɢ ɜ ɫɬɨɹɱɢɯ ɜɨɞɨёɦɚɯ. ɂɦɚɝɨ ɠɢɜɭɬ ɨɬ 
ɧɟɫɤɨɥɶɤɢɯ ɱɚɫɨɜ ɞɨ ɫɭɬɨɤ. Ɉɛɢɬɚɸɬ ɜɛɥɢɡɢ ɜɨɞɨɟɦɨɜ, ɹɜɥɹɸɬɫɹ ɚɮɚɝɚɦɢ.  

Ɋɭɱɟɣɧɢɤɢ (Trichoptera) ɥɟɬɚɸɬ ɦɚɥɨ, ɱɚɳɟ ɨɧɢ ɫɢɞɹɬ ɧɚ ɩɪɢɛɪɟɠɧɵɯ 
ɪɚɫɬɟɧɢɹɯ. ɋɪɨɤ ɢɯ ɠɢɡɧɢ ɨɝɪɚɧɢɱɟɧ 1-2 ɧɟɞɟɥɹɦɢ, ɧɟ ɩɢɬɚɸɬɫɹ [22].  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɞɚɜɥɹɸɳɚɹ ɱɚɫɬɶ ɝɟɬɟɪɨɬɨɩɧɵɯ ɧɚɫɟɤɨɦɵɯ ɧɚ ɫɬɚɞɢɢ 
ɢɦɚɝɨ ɧɟ ɭɱɚɫɬɜɭɟɬ ɜ ɫɥɨɠɟɧɢɢ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ, ɚ ɥɢɲɶ 
ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɤɨɪɦɨɜɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɤɨɧɫɭɦɟɧɬɨɜ ɢ ɪɟɞɭɰɟɧɬɨɜ ɩɪɢɛɪɟɠɧɵɯ 
ɦɟɫɬɨɨɛɢɬɚɧɢɣ.  

ȼ ɭɦɟɪɟɧɧɨɣ ɡɨɧɟ ɷɬɢ ɧɚɫɟɤɨɦɵɟ ɧɚ ɫɬɚɞɢɢ ɥɢɱɢɧɤɢ ɭɬɢɥɢɡɢɪɭɸɬ 
ɨɪɝɚɧɢɱɟɫɤɨɟ ɜɟɳɟɫɬɜɨ ɜ ɜɨɞɧɨɣ ɷɤɨɫɢɫɬɟɦɟ, ɚ ɜ ɩɟɪɢɨɞ ɦɚɫɫɨɜɨɝɨ ɜɵɥɟɬɚ 
ɢɦɚɝɨ ɩɟɪɟɧɨɫɹɬ ɧɚɤɨɩɥɟɧɧɨɟ ɜɟɳɟɫɬɜɨ ɢ ɷɧɟɪɝɢɸ ɢɡ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɜ 
ɧɚɡɟɦɧɵɟ [23]. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɛɢɨɦɚɫɫɵ ɷɤɫɩɨɪɬɢɪɭɟɬɫɹ ɢɡ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ 
ɧɚ ɩɨɛɟɪɟɠɶɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɜ 10 ɦɟɬɪɨɜ ɨɬ ɜɨɞɵ ɢ ɭɦɟɧɶɲɚɟɬɫɹ 
ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨ ɞɨ 100-500 ɦɟɬɪɨɜ. ȼ ɞɚɧɧɨɦ ɩɨɬɨɤɟ ɢɦɚɝɨ Diptera 
ɫɨɫɬɚɜɥɹɸɬ 60-99 % ɛɢɨɦɚɫɫɵ, ɨɫɬɚɥɶɧɭɸ ɱɚɫɬɶ ɫɨɫɬɚɜɥɹɸɬ ɢɦɚɝɨ 
Ephemeroptera, Plecoptera ɢ Trichoptera [24].  

Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɟɥɢɱɢɧɚ ɷɤɫɩɨɪɬɚ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɫɭɲɭ 
ɡɚɜɢɫɢɬ ɨɬ ɫɜɨɣɫɬɜ ɜɨɞɨɟɦɚ, ɜ ɤɨɬɨɪɨɦ ɨɧɨ ɛɵɥɨ ɩɪɨɢɡɜɟɞɟɧɨ.  

ȼɫɟ ɩɪɢɪɨɞɧɵɟ ɜɨɞɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɩɪɟɫɧɵɟ (ɫɨɥɟɧɨɫɬɶ ɞɨ 1,0%), 
ɫɨɥɨɧɨɜɚɬɵɟ, ɫɨɥɟɧɵɟ ɢ ɩɟɪɟɫɨɥɟɧɧɵɟ.  ɂɦɟɸɬɫɹ ɪɚɡɥɢɱɢɹ ɜ 
ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɣ ɫɬɪɭɤɬɭɪɟ ɢ ɱɢɫɥɟ ɜɢɞɨɜ ɜɨɞɧɵɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɞɥɹ 
ɤɚɠɞɨɝɨ ɬɢɩɚ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ ɫ ɪɚɡɥɢɱɧɨɣ ɫɨɥɟɧɨɫɬɶɸ, ɢ ɢɦɟɸɬ 
ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɟɞɟɥɵ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ [25]. Ɍɚɤ, ɩɪɢ ɜɨɡɪɚɫɬɚɧɢɢ 
ɦɢɧɟɪɚɥɢɡɚɰɢɢ ɜɨɞ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɜ ɫɨɨɛɳɟɫɬɜɚɯ ɡɨɨɩɥɚɧɤɬɨɧɧɵɯ ɢ 
ɞɨɧɧɵɯ ɠɢɜɨɬɧɵɯ ɫɧɚɱɚɥɚ ɜɨɡɪɚɫɬɚɟɬ, ɚ ɡɚɬɟɦ ɭɦɟɧɶɲɚɟɬɫɹ. ɂɡɜɟɫɬɧɨ, 
ɞɜɭɤɪɵɥɵɟ ɡɚɫɟɥɹɸɬ ɫɥɚɛɨ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɟ ɜɨɞɵ, ɤɢɫɥɵɟ ɜɨɞɵ ɢ ɜɨɞɵ ɫ 
ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ. ɇɟɤɨɬɨɪɵɟ Stratiomyidae 
ɜɵɞɟɪɠɢɜɚɸɬ ɡɚɫɨɥɟɧɢɟ ɞɨ 104 ɝ/ɥ-1 [20]. Ɉɡ. ɒɢɪɚ - ɫɥɚɛɨɫɨɥɟɧɨɟ, ɨɡ. ɜ ɩ. 
ɀɟɦɱɭɠɧɵɣ - ɫɥɚɛɨɫɨɥɨɧɨɜɚɬɨɟ, ɩɨɷɬɨɦɭ ɨɠɢɞɚɟɬɫɹ, ɱɬɨ ɜ ɨɡ. ɒɢɪɚ ɛɨɥɶɲɟɟ 
ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɧɚɫɟɤɨɦɵɯ. 

Ɋɚɡɦɟɪ ɜɨɞɨɟɦɚ ɜɥɢɹɟɬ ɧɚ ɜɢɞɨɜɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɱɢɫɥɟɧɧɨɫɬɶ 
ɨɛɢɬɚɸɳɢɯ ɬɚɦ ɧɚɫɟɤɨɦɵɯ. Ɍɚɤ, ɜ ɭɦɟɪɟɧɧɨɣ ɡɨɧɟ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ 
ɱɢɫɥɟɧɧɨɫɬɶ ɤɥɨɩɨɜ, ɫɬɪɟɤɨɡ, ɩɨɞɟɧɨɤ, ɪɭɱɟɣɧɢɤɨɜ, ɠɭɤɨɜ ɜɵɲɟ ɜ ɦɚɥɵɯ 
ɜɨɞɨɟɦɚɯ [26].  

Ƚɥɭɛɢɧɚ ɬɚɤ ɠɟ ɜɥɢɹɟɬ ɧɚ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɱɢɫɥɟɧɧɨɫɬɶ 
ɧɚɫɟɤɨɦɵɯ. Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɧɚɫɟɤɨɦɵɯ ɨɬɧɨɫɢɬɫɹ ɤ ɠɢɡɧɟɧɧɨɣ ɮɨɪɦɟ – 
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ɡɨɨɛɟɧɬɨɫɭ, ɟɝɨ ɩɪɨɞɭɤɰɢɹ ɜ ɧɟɝɥɭɛɨɤɢɯ ɜɨɞɨɟɦɚɯ (1,9–2,3 ɦ) ɞɨɫɬɢɝɚɟɬ 86% 
ɜɫɟɣ ɩɪɨɞɭɤɰɢɢ ɩɟɪɜɢɱɧɵɯ ɤɨɧɫɭɦɟɧɬɨɜ. Ɉɫɬɚɥɶɧɵɟ ɩɪɢɧɚɞɥɟɠɚɬ ɤ 
ɧɟɤɬɨɛɟɧɬɨɫɭ, ɩɟɪɢɮɢɬɨɧɭ, ɧɟɣɫɬɨɧɭ ɢ ɦɢɧɟɪɚɦ [27]. Ɍɚɤ ɠɟ ɨɬ ɝɥɭɛɢɧɵ 
ɡɚɜɢɫɢɬ ɪɚɡɦɟɪ ɯɢɪɨɧɨɦɢɞ: ɢɡ ɦɟɥɤɨɜɨɞɧɵɯ ɭɱɚɫɬɤɨɜ ɜɵɥɟɬɚɥɢ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɦɟɥɤɢɟ ɨɫɨɛɢ, ɚ ɞɨɥɹ ɤɪɭɩɧɵɯ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɫ ɝɥɭɛɢɧɨɣ [28]. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɡɨɨɛɟɧɬɨɫɚ ɨɬɥɢɱɚɸɬɫɹ ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɝɪɭɧɬɚ. Ɍɚɤ, ɜ ɭɦɟɪɟɧɧɨɣ ɡɨɧɟ ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ ɫɪɟɞɧɹɹ ɛɢɨɦɚɫɫɚ ɛɟɧɬɨɫɚ ɧɚ 
ɢɥɚɯ ɜɵɲɟ, ɱɟɦ ɧɚ ɩɟɫɤɚɯ [29]. 

ȼ ɭɦɟɪɟɧɧɨɣ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɚɹ ɩɥɨɬɧɨɫɬɶ ɧɚɫɟɤɨɦɵɯ 
ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɩɨ ɛɟɪɟɝɚɦ ɪɟɤ ɢ ɛɨɥɨɬ, ɡɚɪɨɫɲɢɯ ɢɜɧɹɤɚɦɢ, ɨɥɶɯɚɦɢ ɢ 
ɩɪɢɛɪɟɠɧɨɣ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ [30]. 

ȼ ɫɬɨɹɱɢɯ ɜɨɞɨɟɦɚɯ (ɨɡɟɪɚ, ɷɮɟɦɟɪɧɵɟ ɜɨɞɨɟɦɵ) ɢ ɦɟɞɥɟɧɧɨ ɬɟɤɭɱɢɟ 
ɜɨɞɨɟɦɵ (ɡɚɜɨɞɢ ɪɟɤ, ɩɨɣɦɟɧɧɵɟ ɜɨɞɨɟɦɵ) ɨɛɢɬɚɸɬ ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɜɢɞɨɜ ɧɚɫɟɤɨɦɵɯ. ɂɯ ɩɪɟɞɩɨɱɢɬɚɸɬ ɫɬɪɟɤɨɡɵ [31], ɜɨɞɧɵɟ ɢ ɚɦɮɢɛɢɨɧɬɧɵɟ 
ɩɨɥɭɠɟɫɬɤɨɤɪɵɥɵɟ [32]. 

Ɍɪɨɮɢɱɟɫɤɚɹ ɬɢɩɢɡɚɰɢɹ ɨɡёɪɧɵɯ ɷɤɨɫɢɫɬɟɦ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɨɰɟɧɤɟ 
ɭɪɨɜɧɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɤɚɤ ɝɥɚɜɧɨɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨёɦɚ. 

ɋɭɳɟɫɬɜɭɸɬ ɬɪɨɮɢɱɟɫɤɢɟ ɬɢɩɢɡɚɰɢɢ ɨɡёɪ, ɛɚɡɢɪɭɸɳɢɟɫɹ ɧɚ 
ɧɟɛɨɥɶɲɨɦ ɱɢɫɥɟ ɩɨɤɚɡɚɬɟɥɟɣ ɢɥɢ ɞɚɠɟ ɧɚ ɨɞɧɨɦ, ɧɚɢɛɨɥɟɟ ɢɧɮɨɪɦɚɬɢɜɧɨɦ, 
ɤ ɤɨɬɨɪɵɦ, ɛɟɫɫɩɨɪɧɨ, ɨɬɧɨɫɢɬɫɹ ɜɟɥɢɱɢɧɚ ɩɟɪɜɢɱɧɨɣ ɩɪɨɞɭɤɰɢɢ ɤɚɤ ɦɟɪɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɪɨɰɟɫɫɚ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɜɨɞɨёɦɟ 
- ɨɫɧɨɜɵ ɜɫɟɣ ɬɪɨɮɢɱɟɫɤɨɣ ɩɢɪɚɦɢɞɵ [33]. Ɉɫɧɨɜɨɩɨɥɨɠɧɢɤɚɦɢ ɩɟɪɜɨɣ 
ɬɪɨɮɢɱɟɫɤɨɣ ɬɢɩɢɡɚɰɢɢ ɨɡёɪɧɵɯ ɷɤɨɫɢɫɬɟɦ ɹɜɥɹɸɬɫɹ Ɍɢɧɟɦɚɧɧ ɢ ɇɚɭɦɚɧɧ. 
ɂɦɢ ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɩɪɢɧɹɬɚɹ ɜɩɨɫɥɟɞɫɬɜɢɢ ɬɟɪɦɢɧɨɥɨɝɢɹ ɪɚɡɞɟɥɟɧɢɹ ɨɡёɪ 
ɧɚ ɨɥɢɝɨɬɪɨɮɧɵɟ, ɦɟɡɨɬɪɨɮɧɵɟ, ɷɜɬɪɨɮɧɵɟ. ɂɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɬɪɨɮɢɱɟɫɤɨɝɨ ɬɢɩɚ ɜɨɞɨёɦɚ ɫɬɪɨɢɬɫɹ ɧɚ ɫɜɹɡɢ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɫ 
ɚɛɢɨɬɢɱɟɫɤɢɦɢ ɮɚɤɬɨɪɚɦɢ ɫɪɟɞɵ - ɫɪɟɞɧɟɣ ɢ ɦɚɤɫɢɦɚɥɶɧɨɣ ɝɥɭɛɢɧɚɦɢ, 
ɰɜɟɬɨɦ ɜɨɞɵ, ɩɪɨɡɪɚɱɧɨɫɬɶɸ, ɝɢɩɨɥɢɦɧɢɚɥɶɧɵɦ ɞɟɮɢɰɢɬɨɦ Ɉ2, pH [33] 
(Ɍɚɛɥɢɰɚ 1).   

Ɉɥɢɝɨɬɪɨɮɧɵɟ ɜɨɞɨёɦɵ ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɨɣ ɝɥɭɛɢɧɨɣ, ɜɵɫɨɤɨɣ 
ɩɪɨɡɪɚɱɧɨɫɬɶɸ, ɩɪɢɫɭɬɫɬɜɢɟɦ ɤɢɫɥɨɪɨɞɚ ɜɨ ɜɫɟɣ ɬɨɥɳɟ ɜɨɞɵ ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ 
ɝɨɞɚ. Ⱦɨɧɧɵɟ ɨɬɥɨɠɟɧɢɹ ɛɟɞɧɵ ɨɪɝɚɧɢɱɟɫɤɢɦ ɜɟɳɟɫɬɜɨɦ. ȼ ɨɥɢɝɨɬɪɨɮɧɵɯ 
ɜɨɞɨёɦɚɯ ɩɟɪɜɢɱɧɚɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɛɢɨɝɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɧɢɡɤɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɧɟ ɪɚɡɜɢɜɚɟɬɫɹ ɮɢɬɨɩɥɚɧɤɬɨɧɚ, ɧɨ ɯɨɪɨɲɨ ɪɚɡɜɢɜɚɟɬɫɹ 
ɛɟɧɬɨɫɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ. Ȼɢɨɦɚɫɫɚ ɩɪɢɛɪɟɠɧɨ-ɜɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɧɢɡɤɚɹ 
[34].   

Ɇɟɡɨɬɪɨɮɧɵɟ ɜɨɞɨёɦɵ ɨɬɥɢɱɚɸɬɫɹ ɝɥɭɛɢɧɨɣ ɞɨ 3-5 ɦ, ɩɪɨɡɪɚɱɧɨɫɬɶɸ 
ɜɨɞɵ — 1-4 ɦ, ɫɥɚɛɨɳɟɥɨɱɧɨɣ ɪɟɚɤɰɢɟɣ ɫɪɟɞɵ (pH 8) ɢ ɧɟɜɵɫɨɤɨɣ 
ɦɢɧɟɪɚɥɢɡɚɰɢɟɣ (ɨɤɨɥɨ 18 ɦɝ/ɥ). Ɉɱɟɧɶ ɱɚɫɬɨ ɞɟɮɢɰɢɬ ɤɢɫɥɨɪɨɞɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɚɦɵɯ ɩɪɢɞɨɧɧɵɯ ɫɥɨɹɯ ɜɨɞɵ, ɬɨɝɞɚ ɤɚɤ ɜ ɬɨɥɳɟ ɜɨɞɵ ɨɧ 
ɩɪɨɹɜɥɹɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ. Ɉɡёɪɚ ɦɟɡɨɬɪɨɮɧɨɝɨ ɬɢɩɚ ɡɚɪɚɫɬɚɸɬ 
ɜ ɫɪɟɞɧɟɦ ɧɚ 35% (ɨɱɟɧɶ ɱɚɫɬɨ ɧɚ 60 %). ȼ ɪɚɫɬɢɬɟɥɶɧɨɦ ɩɨɤɪɨɜɟ ɞɨɫɬɚɬɨɱɧɨ 
ɜɵɫɨɤ ɩɪɨɰɟɧɬ ɩɥɨɳɚɞɟɣ, ɡɚɧɹɬɵɯ ɩɨɥɭɩɨɝɪɭɠёɧɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ (ɜ 
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ɨɫɧɨɜɧɨɦ ɬɪɨɫɬɧɢɤɨɦ), ɛɨɝɚɱɟ ɜɢɞɨɜɨɣ ɫɨɫɬɚɜ ɮɥɨɪɵ; ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 60. Ɉɱɟɧɶ ɱɚɫɬɨ ɞɨɦɢɧɢɪɭɸɬ ɩɨɝɪɭɠёɧɧɵɟ ɪɚɫɬɟɧɢɹ, 
ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɯɚɪɨɜɵɦɢ ɜɨɞɨɪɨɫɥɹɦɢ. ɉɪɢ ɫɪɟɞɧɟɣ 
ɷɜɬɪɨɮɢɤɚɰɢɢ ɧɚɛɥɸɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɟɧɧɨɫɬɢ «ɦɨɬɵɥɹ», ɬɪɭɛɨɱɧɢɤɢ 
ɟɞɢɧɢɱɧɵ [34]. Ɇɟɡɨɬɪɨɮɧɵɟ ɜɨɞɨёɦɵ ɜɫɬɪɟɱɚɸɬɫɹ ɜɨ ɜɫɟɯ ɩɪɢɪɨɞɧɨ- 
ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɢ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɡɨɧɚɯ.  
           ɗɜɬɪɨɮɧɵɟ ɜɨɞɨёɦɵ — ɷɬɨ ɧɟɝɥɭɛɨɤɢɟ ɜɨɞɨёɦɵ ɫ ɨɛɢɥɶɧɵɦ 
ɩɨɫɬɭɩɥɟɧɢɟɦ ɛɢɨɝɟɧɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɫ ɜɨɞɨɫɛɨɪɧɨɣ ɩɥɨɳɚɞɢ. ɉɪɨɡɪɚɱɧɨɫɬɶ 
ɜ ɬɚɤɢɯ ɜɨɞɨёɦɚɯ ɫɨɫɬɚɜɥɹɟɬ 0,5-2 ɦ. Ɋɚɫɬɜɨɪёɧɧɵɣ ɜ ɜɨɞɟ ɤɢɫɥɨɪɨɞ ɱɚɳɟ 
ɜɫɟɝɨ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ ɫɥɨɟ ɜɨɞɵ. Ɂɢɦɨɣ, ɨɫɨɛɟɧɧɨ ɜ ɦɟɥɤɢɯ 
ɜɨɞɨёɦɚɯ ɨɱɟɧɶ ɱɚɫɬɨ ɧɚɛɥɸɞɚɸɬɫɹ ɡɚɦɨɪɧɵɟ ɹɜɥɟɧɢɹ. ȼ ɷɜɬɪɨɮɧɵɯ 
ɜɨɞɨёɦɚɯ ɨɛɢɥɢɟ ɛɢɨɝɟɧɨɜ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɦɚɫɫɨɜɵɦ ɪɚɡɜɢɬɢɟɦ 
ɮɢɬɨɩɥɚɧɤɬɨɧɚ, ɩɨɦɭɬɧɟɧɢɟɦ ɜɨɞɵ, ɨɛɟɞɧɟɧɢɟɦ ɛɟɧɬɨɫɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ 
ɢɡ-ɡɚ ɧɟɞɨɫɬɚɬɤɚ ɫɜɟɬɚ, ɞɟɮɢɰɢɬɨɦ ɤɢɫɥɨɪɨɞɚ ɧɚ ɝɥɭɛɢɧɟ, ɱɬɨ ɨɝɪɚɧɢɱɢɜɚɟɬ 
ɛɢɨɪɚɡɧɨɨɛɪɚɡɢɟ. ȼ ɬɚɤɢɯ ɜɨɞɨёɦɚɯ ɱɚɳɟ ɜɫɟɝɨ ɞɨɦɢɧɢɪɭɸɬ ɬɪɨɫɬɧɢɤ, ɪɨɝɨɡ, 
ɤɚɦɵɲ, ɷɥɨɞɟɹ, ɪɨɝɨɥɢɫɬɧɢɤ, ɪɞɟɫɬɵ ɢ ɞɪ. ɗɤɨɫɢɫɬɟɦɚ ɭɬɪɚɱɢɜɚɟɬ ɦɧɨɝɢɟ 
ɜɢɞɵ, ɭɩɪɨɳɚɟɬɫɹ, ɫɬɚɧɨɜɢɬɫɹ ɧɟɭɫɬɨɣɱɢɜɨɣ. ɗɜɬɪɨɮɧɵɟ ɜɨɞɨёɦɵ 
ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɜ ɪɚɜɧɢɧɧɨɣ ɢɥɢ ɫɥɚɛɨɯɨɥɦɢɫɬɨɣ ɦɟɫɬɧɨɫɬɢ ɩɪɢ ɧɚɥɢɱɢɢ 
ɪɵɯɥɵɯ ɩɨɪɨɞ [34] (Ɍɚɛɥɢɰɚ 1).  
Ɍɚɛɥɢɰɚ 1- Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɟɦɨɜ ɨɫɧɨɜɧɵɯ ɬɢɩɨɜ 
ɬɪɨɮɧɨɫɬɢ [35]. 

  Ɍɢɩ ɜɨɞɨɟɦɚ 
ɉɪɢɡɧɚɤ 

Ɉɥɢɝɨɬɪɨɮɧɵɣ Ɇɟɡɨɬɪɨɮɧɵɣ ɗɜɬɪɨɮɧɵɣ 

Ƚɥɭɛɢɧɚ ɝɥɭɛɨɤɢɟ (ɫɜɵɲɟ 30 
ɦ) 

ɫɪɟɞɧɟɝɥɭɛɨɤɢɟ (15-
30ɦ) 

ɧɟɝɥɭɛɨɤɢɟ (ɞɨ 
10—15 ɦ) 

ɐɜɟɬ ɜɨɞɵ ɝɨɥɭɛɨɣ ɡɟɥɟɧɵɣ, ɝɨɥɭɛɨɣ ɠɟɥɬɵɣ, ɡɟɥɟɧɵɣ 
ɉɪɨɡɪɚɱɧɨɫɬɶ ɫɜɵɲɟ 4 ɦ 1-4 ɦ 0,5-2 ɦ 
ɋɨɞɟɪɠɚɧɢɟ Ɉ2 ɧɚɫɵɳɟɧɧɵɟ 

ɤɢɫɥɨɪɨɞɨɦ ɧɚ 
ɥɸɛɨɣ ɝɥɭɛɢɧɟ ɧɟ 
ɦɟɧɟɟ, ɱɟɦ ɧɚ 60-
70% 

ɞɟɮɢɰɢɬ ɤɢɫɥɨɪɨɞɚ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɫɚɦɵɯ 
ɩɪɢɞɨɧɧɵɯ ɫɥɨɹɯ 
ɜɨɞɵ 

ɜ ɩɨɜɟɪɯɧɨɫɬɧɨɦ 
ɫɥɨɟ ɜɨɞɵ 

ɪɇ ɤɢɫɥɚɹ (ɪɇ = 5,5-4,0) ɧɟɣɬɪɚɥɶɧɚɹ ɢ 
ɫɥɚɛɨɳɟɥɨɱɧɚɹ  
ɪɟɚɤɰɢɹ ɫɪɟɞɵ (pH 8) 

ɧɟɣɬɪɚɥɶɧɚɹ ɢɥɢ 
ɳɟɥɨɱɧɚɹ 
ɪɟɚɤɰɢɹ ɜɨɞɧɨɣ 
ɫɪɟɞɵ (ɪɇ=8) 

 
Ɍɪɨɮɢɱɟɫɤɢɣ ɭɪɨɜɟɧɶ ɤɨɧɤɪɟɬɧɨɝɨ ɜɨɞɨɟɦɚ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɧɟ 

ɬɨɥɶɤɨ ɩɨ ɪɚɡɥɢɱɧɵɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦ, ɧɨ ɢ ɩɨ 
ɜɢɞɨɜɨɦɭ ɫɨɫɬɚɜɭ ɢ ɨɛɢɥɢɸ ɬɟɯ ɝɢɞɪɨɛɢɨɧɬɨɜ, ɤɨɬɨɪɵɟ ɜ ɷɬɨɦ ɜɨɞɨɟɦɟ 
ɨɛɢɬɚɸɬ. ɋ ɢɯ ɩɨɦɨɳɶɸ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ ɤɚɱɟɫɬɜɨ ɜɨɞɵ ɢ ɢɡɦɟɧɟɧɢɟ 
ɬɪɨɮɢɱɟɫɤɨɝɨ ɭɪɨɜɧɹ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɨɜ 
ɩɪɢ ɡɚɝɪɹɡɧɟɧɢɢ [36].  

ɉɨ ɞɚɧɧɵɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɨɞɢɦɵɦ ɜ ɨɡɟɪɧɨ-ɪɟɱɧɨɣ ɫɢɫɬɟɦɟ 
ɥɟɫɨɫɬɟɩɧɨɣ ɡɨɧɵ, ɢɦɟɸɳɟɣ ɡɧɚɱɢɬɟɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ 
ɜ ɞɨɧɧɵɯ ɨɬɥɨɠɟɧɢɹɯ, ɫɪɟɞɢ ɜɫɟɯ ɞɨɧɧɵɯ ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɛɨɥɶɲɭɸ ɱɚɫɬɶ 
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ɡɚɧɢɦɚɸɬ ɧɚɫɟɤɨɦɵɟ. ɇɚɢɛɨɥɶɲɢɦ ɜɢɞɨɜɵɦ ɪɚɡɧɨɨɛɪɚɡɢɟɦ ɨɬɥɢɱɚɥɢɫɶ 
ɞɜɭɤɪɵɥɵɟ, ɢɡ ɤɨɬɨɪɵɯ ɞɨɦɢɧɢɪɭɸɳɢɦ ɫɟɦɟɣɫɬɜɨɦ ɩɨ ɤɨɥɢɱɟɫɬɜɭ ɜɢɞɨɜ 
ɛɵɥɢ ɯɢɪɨɧɨɦɢɞɵ, ɬɚɤɠɟ ɢɡ ɧɚɫɟɤɨɦɵɯ ɜɫɬɪɟɱɚɥɢɫɶ ɫɬɪɟɤɨɡɵ, ɩɨɞɟɧɤɢ, 
ɤɥɨɩɵ, ɪɭɱɟɣɧɢɤɢ ɢ ɠɭɤɢ [36]. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɞɥɹ ɨɥɢɝɨɬɪɨɮɧɵɯ ɨɡɟɪ ɬɢɩɢɱɧɵ ɦɟɥɤɢɟ 
ɯɢɪɨɧɨɦɢɞɵ, ɬɨɝɞɚ ɤɚɤ ɤɪɭɩɧɵɟ ɱɚɳɟ ɜɫɬɪɟɱɚɥɢɫɶ ɜ ɷɜɬɪɨɮɧɵɯ [28]. 

ȼ ɜɨɞɨɟɦɚɯ, ɝɞɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɜɟɳɟɫɬɜɚ, ɫɨɟɞɢɧɟɧɢɹ ɚɡɨɬɚ ɢ ɮɨɫɮɨɪɚ 
ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɭɦɟɪɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ, ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɝɢɞɪɨɛɢɨɧɬɨɜ 
ɢ ɢɯ ɨɛɢɥɢɟ ɨɛɵɱɧɨ ɜɵɲɟ, ɱɟɦ ɜ ɜɨɞɨɟɦɚɯ, ɫɨɞɟɪɠɚɳɢɯ ɧɢɡɤɢɟ 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɛɢɨɝɟɧɧɵɯ ɢ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ. Ⱦɥɹ ɦɧɨɝɢɯ ɜɨɞɧɵɯ 
ɨɪɝɚɧɢɡɦɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɦɟɡɨ- ɢ ɷɜɬɪɨɮɧɵɯ ɜɨɞɚɯ, ɭɦɟɪɟɧɧɵɣ ɭɪɨɜɟɧɶ 
ɡɚɝɪɹɡɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɧɨɪɦɚɥɶɧɵɦ ɫɨɫɬɨɹɧɢɟɦ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ. ɑɚɫɬɶ ɬɚɤɢɯ 
ɜɢɞɨɜ ɜɩɨɥɧɟ ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɢɧɞɢɤɚɬɨɪɚɦɢ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ ɨɪɝɚɧɢɱɟɫɤɢɦɢ 
ɢ ɛɢɨɝɟɧɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ. Ⱦɪɭɝɚɹ ɱɚɫɬɶ ɜɢɞɨɜ, ɨɛɢɬɚɸɳɢɯ ɜ ɭɡɤɢɯ ɩɪɟɞɟɥɚɯ 
ɭɫɥɨɜɢɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɟ ɜɵɞɟɪɠɢɜɚɸɬ ɞɚɠɟ ɧɟɛɨɥɶɲɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ 
ɢ ɢɫɱɟɡɚɸɬ – ɬɚɤɢɟ ɜɢɞɵ ɹɜɥɹɸɬɫɹ ɯɨɪɨɲɢɦɢ ɢɧɞɢɤɚɬɨɪɚɦɢ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ 
ɡɚɝɪɹɡɧɟɧɢɹ [36].  

ɉɪɢ ɷɜɬɪɨɮɢɤɚɰɢɢ ɜɨɞɨɟɦɚ ɧɚɛɥɸɞɚɟɬɫɹ ɧɚɪɭɲɟɧɢɟ ɤɢɫɥɨɪɨɞɧɨɝɨ 
ɪɟɠɢɦɚ ɜ ɩɪɢɞɨɧɧɵɯ ɫɥɨɹɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɡɦɟɧɟɧɢɸ ɜ ɫɨɫɬɚɜɟ ɡɨɨɛɟɧɬɨɫɚ 
[37]. ɂɡ ɫɨɨɛɳɟɫɬɜɚ ɜɵɩɚɞɚɸɬ ɥɢɱɢɧɤɢ ɩɨɞёɧɨɤ, ɫɧɢɠɚɟɬɫɹ ɱɢɫɥɟɧɧɨɫɬɶ 
ɥɢɱɢɧɨɤ ɪɭɱɟɣɧɢɤɨɜ ɢ ɞɪɭɝɢɯ ɧɚɫɟɤɨɦɵɯ, ɦɧɨɝɢɯ ɦɨɥɥɸɫɤɨɜ. ȼɨɡɪɚɫɬɚɟɬ 
ɩɥɨɬɧɨɫɬɶ ɩɨɩɭɥɹɰɢɣ ɥɢɱɢɧɨɤ ɤɨɦɚɪɨɜ-ɡɜɨɧɰɨɜ (ɦɨɬɵɥɶ) ɢ ɦɚɥɨɳɟɬɢɧɤɨɜɵɯ 
ɱɟɪɜɟɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɛɟɧɬɨɫ ɫɬɚɧɨɜɢɬɫɹ ɛɟɞɧɟɟ ɢ ɨɞɧɨɨɛɪɚɡɧɟɟ. ɇɚ ɩɨɡɞɧɢɯ 
ɷɬɚɩɚɯ ɷɜɬɪɨɮɢɪɨɜɚɧɢɹ ɜ ɝɥɭɛɢɧɧɨɣ ɨɛɥɚɫɬɢ ɜɨɞɨёɦɨɜ ɨɫɬɚɸɬɫɹ ɧɟɦɧɨɝɢɟ 
ɨɪɝɚɧɢɡɦɵ, ɩɪɢɫɩɨɫɨɛɥɟɧɧɵɟ ɤ ɧɟɞɨɫɬɚɬɤɭ ɤɢɫɥɨɪɨɞɚ. Ɍɨɥɶɤɨ ɛɪɸɯɨɧɨɝɢɟ 
ɦɨɥɥɸɫɤɢ ɢ ɥɢɱɢɧɤɢ ɫɬɪɟɤɨɡ, ɨɛɢɬɚɸɳɢɟ ɧɚ ɫɬɟɛɥɹɯ ɩɪɢɛɪɟɠɧɵɯ ɪɚɫɬɟɧɢɣ, 
ɧɟ ɢɫɩɵɬɵɜɚɸɬ ɧɟɞɨɫɬɚɬɤɚ ɜ ɤɢɫɥɨɪɨɞɟ [37]. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɜ ɛɨɥɶɲɢɯ 
ɤɨɥɢɱɟɫɬɜɚɯ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɧɟɟ ɱɭɜɫɬɜɢɬɟɥɶɧɵɟ ɤ ɞɟɮɢɰɢɬɭ ɤɢɫɥɨɪɨɞɚ 
ɥɢɱɢɧɤɢ ɤɪɨɜɨɫɨɫɭɳɢɯ ɤɨɦɚɪɨɜ, ɩɨɬɨɦɭ ɱɬɨ ɞɵɲɚɬ ɜ ɨɫɧɨɜɧɨɦ 
ɚɬɦɨɫɮɟɪɧɵɦ ɜɨɡɞɭɯɨɦ [37].  

Ʌɢɱɢɧɤɢ ɧɟɤɨɬɨɪɵɯ ɞɜɭɤɪɵɥɵɯ ɜɵɧɨɫɹɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ 
ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ (ɦɧɨɝɢɟ Syrphidae, Stratiomyidae, Ptychopteridae, 
Psichodidae). Ȼɨɥɶɲɢɧɫɬɜɨ ɜɨɞɧɵɯ ɥɢɱɢɧɨɤ ɞɜɭɤɪɵɥɵɯ ɜɟɞɟɬ ɩɪɢɞɨɧɧɵɣ 
ɨɛɪɚɡ ɠɢɡɧɢ ɢɥɢ ɨɛɢɬɚɟɬ ɜɨ ɜɥɚɠɧɨɦ ɝɪɭɧɬɟ ɧɚ ɛɟɪɟɝɚɯ ɜɨɞɨɟɦɨɜ. ɇɚɢɛɨɥɟɟ 
ɨɛɵɱɧɵɟ ɞɨɧɧɵɟ ɨɛɢɬɚɬɟɥɢ – ɧɟɤɨɬɨɪɵɟ Ceratopogonidae, ɥɢɱɢɧɤɢ 
Chironomidae [20]. ɏɢɪɨɧɨɦɢɞɵ ɡɚɫɟɥɹɸɬ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɜɨɞɨɟɦɵ ɢ 
ɜɨɞɨɬɨɤɢ ɜɫɟɯ ɬɢɩɨɜ, ɞɨɫɬɢɝɚɹ ɜ ɧɢɯ ɱɢɫɥɟɧɧɨɫɬɢ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ 
ɨɫɨɛɟɣ ɧɚ 1ɦ2. ȼ ɫɜɹɡɢ ɫ ɦɚɫɫɨɜɵɦ ɪɚɡɜɢɬɢɟɦ, ɥɢɱɢɧɤɢ ɯɢɪɨɧɨɦɢɞ ɢɝɪɚɸɬ 
ɡɚɦɟɬɧɭɸ ɪɨɥɶ ɜ ɷɤɨɧɨɦɢɤɟ ɜɨɞɨɟɦɨɜ. ȼ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ ɨɛɢɬɚɧɢɹ 
ɨɧɢ ɩɪɟɨɛɥɚɞɚɸɬ ɧɚɞ ɞɪɭɝɢɦɢ ɞɨɧɧɵɦɢ ɠɢɜɨɬɧɵɦɢ [28]. Ɂɧɚɱɢɬɟɥɶɧɵɯ 
ɜɟɥɢɱɢɧ ɞɨɫɬɢɝɚɟɬ ɛɢɨɦɚɫɫɚ ɦɨɬɵɥɹ ɜ ɩɪɭɞɚɯ ɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚɯ-ɛɨɥɟɟ 
20ɝ/ɦ2. ɉɪɢ ɚɧɬɪɨɩɨɝɟɧɧɨɦ ɩɨɞɤɢɫɥɟɧɢɢ ɨɡɟɪ ɫ ɪɇ 6.8 ɞɨ 5.0 ɧɚɛɥɸɞɚɥɨɫɶ 
ɭɜɟɥɢɱɟɧɢɟ ɢɯ ɜɵɥɟɬɨɜ [28].  
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɛɨɥɶɲɢɣ ɨɛɴɟɦ ɩɨɬɨɤɚ ɚɦɮɢɛɢɨɧɬɨɜ ɯɚɪɚɤɬɟɪɟɧ ɞɥɹ 
ɫɨɥɟɧɵɯ ɨɡɟɪ ɜ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɥɚɛɨɫɨɥɟɧɵɦɢ ɢ ɩɪɟɫɧɵɦɢ, ɦɚɥɵɟ ɩɨ ɪɚɡɦɟɪɭ 
ɢ ɝɥɭɛɢɧɟ ɬɚɤ ɠɟ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɧɚɫɟɤɨɦɵɯ. 
ɇɚɢɦɟɧɶɲɢɣ ɜɵɥɟɬ ɝɟɬɟɪɨɬɨɩɧɵɯ ɧɚɫɟɤɨɦɵɯ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɨɥɢɝɨɬɪɨɮɧɵɯ 
ɜɨɞɨɟɦɚɯ, ɛɨɥɟɟ ɨɛɢɥɶɧɵɣ - ɜ ɦɟɡɨɬɪɨɮɧɵɯ, ɞɥɹ ɷɜɬɪɨɮɧɵɯ ɜɨɞɨɟɦɨɜ 
ɯɚɪɚɤɬɟɪɟɧ ɧɚɢɛɨɥɶɲɢɣ ɜɵɥɟɬ. 

 

Ƚɥɚвɚ 2. Ɋɚɣɨɧ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
2.1 Ɋɚɣɨɧ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩ. ɀɟɦɱɭɠɧɵɣ, 
ɒɢɪɢɧɫɤɨɝɨ ɪɚɣɨɧɚ, ɪɟɫɩɭɛɥɢɤɢ ɏɚɤɚɫɫɢɹ. ɒɢɪɢɧɫɤɢɣ ɪɚɣɨɧ ɧɚɯɨɞɢɬɫɹ ɜ 
ɫɬɟɩɧɨɦ ɩɨɹɫɟ, ɡɚɧɢɦɚɸɳɟɦ ɧɚɢɛɨɥɟɟ ɩɨɧɢɠɟɧɧɵɟ ɩɪɨɫɬɪɚɧɫɬɜɚ 
Ɇɢɧɭɫɢɧɫɤɨɣ ɤɨɬɥɨɜɢɧɵ. Ⱦɥɹ ɫɟɜɟɪɧɨɣ ɱɚɫɬɢ ɫɬɟɩɧɨɝɨ ɩɨɹɫɚ ɯɚɪɚɤɬɟɪɧɵ 
ɯɨɥɦɢɫɬɵɟ ɩɨɞɧɹɬɢɹ, ɦɟɥɤɨɫɨɩɨɱɧɢɤ ɢ ɦɨɧɨɤɥɢɧɚɥɶɧɵɟ ɜɨɡɜɵɲɟɧɧɨɫɬɢ. ȼ 
ɩɨɧɢɠɟɧɢɹɯ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɛɟɫɫɬɨɱɧɵɟ ɨɡɟɪɧɵɟ ɤɨɬɥɨɜɢɧɵ, ɡɚɧɹɬɵɟ 
ɫɨɥɟɧɵɦɢ ɢ ɩɪɟɫɧɵɦɢ ɨɡɟɪɚɦɢ [38]. Ʉɥɢɦɚɬ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɟɡɤɨɣ 
ɤɨɧɬɢɧɟɧɬɚɥɶɧɨɫɬɶɸ, ɡɚɫɭɲɥɢɜɨɫɬɶɸ [39].  

ɋɛɨɪ ɯɨɪɬɨɛɢɨɧɬɨɜ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜɛɥɢɡɢ ɬɪёɯ ɜɨɞɨɟɦɨɜ, ɪɚɡɥɢɱɚɸɳɢɯɫɹ 
ɩɨ ɨɛɴɟɦɚɦ ɜɵɥɟɬɚ ɚɦɮɢɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ. 

ɉɪɨɛɧɵɟ ɩɥɨɳɚɞɢ ɜɵɛɢɪɚɥɢ ɫɨɝɥɚɫɧɨ ɩɪɢɧɰɢɩɚɦ 
ɫɬɪɚɬɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɨɬɛɨɪɚ: ɫɧɚɱɚɥɚ ɛɵɥɢ ɨɬɨɛɪɚɧɵ ɬɪɢ ɜɨɞɨɟɦɚ ɪɚɡɧɨɣ 
ɬɪɨɮɧɨɫɬɢ. ȼ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɜɨɞɨɟɦɚ ɜɵɛɪɚɧɵ ɭɱɚɫɬɤɢ ɫ ɯɚɪɚɤɬɟɪɧɵɦɢ 
ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɫɨɨɛɳɟɫɬɜɚɦɢ, ɭɱɢɬɵɜɚɥɨɫɶ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ ɞɥɹ 
ɜɵɩɚɫɚ ɫɤɨɬɚ ɤɚɤ ɧɚɪɭɲɚɸɳɢɣ ɮɚɤɬɨɪ. ȼ ɩɪɟɞɟɥɚɯ ɤɚɠɞɨɝɨ ɭɱɚɫɬɤɚ ɨɬɨɛɪɚɥɢ 
ɬɟɪɪɢɬɨɪɢɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɪɚɡɧɭɸ ɫɬɟɩɟɧɶ ɩɨɫɬɭɩɥɟɧɢɹ ɛɢɨɦɚɫɫɵ ɢɦɚɝɨ 
ɚɦɮɢɛɢɨɧɬɨɜ: ɩɪɢɛɪɟɠɧɵɣ, ɤɨɬɨɪɵɣ ɩɨɥɭɱɚɟɬ ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɛɴɟɦ 
ɜɵɧɨɫɢɦɨɣ ɜɨɞɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɪɚɫɩɨɥɨɠɟɧ ɜ ɩɪɟɞɟɥɚɯ 20 ɦɟɬɪɨɜ ɨɬ ɜɨɞɨɟɦɚ, 
ɧɟ ɜɤɥɸɱɚɹ ɡɚɥɢɜɧɵɟ ɭɱɚɫɬɤɢ; ɢ ɭɞɚɥɟɧɧɵɣ ɨɬ ɛɟɪɟɝɨɜɨɣ ɩɨɥɨɫɵ ɧɟ ɦɟɧɟɟ 
ɱɟɦ ɧɚ 100 ɦ., ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɢ ɫ ɯɚɪɚɤɬɟɪɧɨɣ ɞɥɹ ɷɬɨɝɨ 
ɭɱɚɫɬɤɚ ɫɬɟɩɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶɸ.  

Ɉɡɟɪɨ ɒɢɪɚ - ɤɪɭɩɧɨɟ (ɩɥɨɳɚɞɶ 35 ɤɦ2), ɦɟɡɨɬɪɨɮɧɨɟ, ɫɥɚɛɨɫɨɥɟɧɨɟ, 
ɟɫɬɟɫɬɜɟɧɧɨɟ. ɉɨ ɚɧɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ ɹɜɥɹɟɬɫɹ ɯɥɨɪɢɞɧɨ-ɫɭɥɶɮɚɞɧɵɦ, ɩɨ 
ɤɚɬɢɨɧɧɨɦɭ ɦɚɝɧɢɟɜɨ- ɧɚɬɪɢɟɜɵɟ. ɪɇ- 9,5 (ɫɥɚɛɨɳɟɥɨɱɧɚɹ). ɋɨɞɟɪɠɚɧɢɟ 
ɫɨɥɟɣ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɨɡɟɪɚ ɧɟɨɞɢɧɚɤɨɜɨ, ɧɚɢɛɨɥɟɟ ɜɵɫɨɤɨɟ ɜ 
ɰɟɧɬɪɚɥɶɧɨɣ ɱɚɫɬɢ [40]. ȼ ɫɜɹɡɢ ɫ ɨɫɨɛɟɧɧɨɫɬɹɦɢ ɝɪɭɧɬɨɜ ɪɚɡɧɵɟ ɛɟɪɟɝɚ 
ɨɡɟɪɚ ɨɬɥɢɱɚɸɬɫɹ ɩɨ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɛɟɧɬɨɫɧɵɯ ɫɨɨɛɳɟɫɬɜ. ɋɟɜɟɪɨ-
ɡɚɩɚɞɧɵɟ (ɫɝɨɧɧɵɟ, ɩɨɞɜɟɬɪɟɧɧɵɟ) ɛɟɪɟɝɚ ɫ ɩɟɫɱɚɧɧɵɦɢ ɢ ɝɚɥɢɱɧɵɦɢ 
ɝɪɭɧɬɚɦɢ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɨɣ ɩɥɨɬɧɨɫɬɶɸ ɛɟɧɬɨɫɧɵɯ 
ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ ɢ ɜɵɥɟɬɨɦ ɯɢɪɨɧɨɦɢɞ. ɘɝɨ-ɜɨɫɬɨɱɧɵɟ ɧɚɜɟɬɪɟɧɧɵɟ ɛɟɪɟɝɚ 
ɜ ɦɟɥɤɨɜɨɞɧɨɣ ɱɚɫɬɢ ɨɡɟɪɚ ɢɦɟɸɬ ɛɨɝɚɬɵɟ ɛɟɧɬɨɫɨɦ ɢɥɢɫɬɵɟ ɝɪɭɧɬɵ ɢ 
ɨɬɥɢɱɚɸɬɫɹ ɛɨɥɶɲɢɦ ɨɛɴɟɦɨɦ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ [41].  

ɉɨɷɬɨɦɭ ɭɱɟɬ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɧɚ 3 ɭɱɚɫɬɤɚɯ (Ɋɢɫɭɧɨɤ 1): 1Ȼ - ɛɟɪɟɝ, 
ɩɨɥɵɧɧɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ; 1Ʉ - ɫɬɟɩɶ, ɤɨɜɵɥɶɧɨ-ɩɨɥɵɧɧɚɹ ɚɫɫɨɰɢɚɰɢɹ; 
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2Ȼ - ɛɟɪɟɝ, ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ, ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ; 2Ʉ - ɫɬɟɩɶ, 
ɤɨɜɵɥɶɧɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ, ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ; 3Ȼ - ɛɟɪɟɝ, ɩɨɥɵɧɧɨ-
ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ; 3Ʉ - ɫɬɟɩɶ, ɩɨɥɵɧɧɨ-ɤɨɜɵɥɶɧɚɹ ɚɫɫɨɰɢɚɰɢɹ.  
 
 
 

 

 

 
 

Ɋɢɫɭɧɨɤ 1 - Ɋɚɫɩɨɥɨɠɟɧɢɟ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ ɫɛɨɪɚ ɯɨɪɬɨɛɢɨɧɬɧɵɯ 
ɧɚɫɟɤɨɦɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɨɡ. ɒɢɪɚ (1-5 ɧɨɦɟɪ ɭɱɚɫɬɤɚ, Ȼ-ɛɟɪɟɝ, Ʉ-ɤɨɧɬɪɨɥɶ) 
(https://www.google.ru/maps)  

Ɉɡɟɪɨ ɜ ɩ. ɀɟɦɱɭɠɧɨɦ – ɧɟɛɨɥɶɲɨɟ (ɩɥɨɳɚɞɶ ≈ 0,035 ɤɦ2), ɷɜɬɪɨɮɧɨɟ, 
ɫɥɚɛɨɫɨɥɨɧɨɜɚɬɨɟ, ɟɫɬɟɫɬɜɟɧɧɨɟ. ɉɨ ɚɧɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ ɷɬɨ 
ɝɢɞɪɨɤɚɪɛɨɧɚɬɧɵɟ ɜɨɞɵ, ɩɨ ɤɚɬɢɨɧɧɨɦɭ ɫɨɫɬɚɜɭ ɨɡɟɪɨ ɦɚɝɧɢɟɜɨ-ɧɚɬɪɢɟɜɨɟ. 
ɪɇ-9,1 [40]. 

ɍɱёɬ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɧɚ 1 ɩɥɨɳɚɞɤɟ (Ɋɢɫɭɧɨɤ 1): 5Ȼ - ɛɟɪɟɝ, ɡɥɚɤɨɜɨ-
ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ, ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ. Ʉɨɧɬɪɨɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɜ ɷɬɨɦ 
ɭɱɚɫɬɤɟ ɧɟɬ, ɩɨɫɤɨɥɶɤɭ ɜ 100 ɦ ɨɬ ɛɟɪɟɝɚ ɭɠɟ ɪɚɫɩɨɥɚɝɚɸɬɫɹ ɩɨɫɟɥɟɧɢɹ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɹ ɪɟɲɟɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɩɥɨɳɚɞɤɭ 4Ʉ, ɩɨɬɨɦɭ ɱɬɨ ɞɥɹ ɧɟɟ 
ɯɚɪɚɤɬɟɪɧɵ ɫɯɨɠɢɟ ɪɚɫɬɢɬɟɥɶɧɵɟ ɫɨɨɛɳɟɫɬɜɚ.  

ɉɪɭɞ ɧɚ ɪɭɱɶɟ, ɜɵɬɟɤɚɸɳɟɦ ɢɡ ɨɡɟɪɚ ɜ ɩ. ɀɟɦɱɭɠɧɨɦ - ɦɚɥɟɧɶɤɢɣ 
(ɩɥɨɳɚɞɶ ≈ 0,00740 ɤɦ2), ɷɜɬɪɨɮɧɵɣ, ɩɪɟɫɧɵɣ, ɢɫɤɭɫɫɬɜɟɧɧɵɣ. Ⱦɥɹ ɧɟɝɨ 
ɯɚɪɚɤɬɟɪɧɚ ɛɨɥɶɲɚɹ ɧɟɭɫɬɨɣɱɢɜɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ, ɤɢɫɥɨɪɨɞɧɨɝɨ ɪɟɠɢɦɚ ɢ 
ɞɪɭɝɢɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ. ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɩɪɭɞ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɝɪɟɜɚɟɬɫɹ ɢ 
ɨɫɜɟɳɚɟɬɫɹ, ɱɬɨ ɨɛɭɫɥɨɜɥɢɜɚɟɬ ɯɨɪɨɲɢɣ ɤɢɫɥɨɪɨɞɧɵɣ ɪɟɠɢɦ, ɪɚɡɜɢɬɢɟ 
ɮɢɬɨɩɥɚɧɤɬɨɧɚ ɢ ɜɵɫɲɟɣ ɜɨɞɧɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ, ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɜɵɫɨɤɭɸ 
ɱɢɫɥɟɧɧɨɫɬɶ ɜɨɞɧɵɯ ɠɢɜɨɬɧɵɯ. Ɉɞɧɚɤɨ ɨɧ ɩɨɞɜɟɪɠɟɧ ɫɢɥɶɧɨɣ ɛɢɨɝɟɧɧɨɣ 
ɧɚɝɪɭɡɤɟ (ɛɥɢɡɤɨɟ ɧɚɯɨɠɞɟɧɢɟ ɫɜɚɥɤɢ ɬɹɠёɥɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ, ɜɵɝɭɥ 
ɫɤɨɬɚ) [42]. 

https://www.google.ru/maps
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ɍɱёɬ ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɧɚ 2 ɩɥɨɳɚɞɤɚɯ (Ɋɢɫɭɧɨɤ 1): 4Ȼ - ɛɟɪɟɝ, 
ɠɢɬɧɹɤɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ, ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ; 4Ʉ - ɫɬɟɩɶ, ɬɟɪɦɨɩɫɢɫɧɨ-
ɠɢɬɧɹɤɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ 

 
2.2 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɟɣ 

 
Ɋɚɫɬɢɬɟɥɶɧɨɫɬɶ ɧɚ ɛɟɪɟɝɚɯ ɜɨɞɨɟɦɨɜ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɩɥɚɤɨɪɧɵɯ 

ɭɱɚɫɬɤɨɜ, ɱɬɨ ɨɫɨɛɟɧɧɨ ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɫɬɟɩɧɨɣ ɡɨɧɵ, ɝɞɟ ɧɚ ɜɨɡɜɵɲɟɧɧɨɫɬɹɯ 
ɜ ɭɫɥɨɜɢɹɯ ɞɟɮɢɰɢɬɚ ɜɥɚɝɢ ɮɨɪɦɢɪɭɸɬɫɹ ɫɬɟɩɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɪɚɫɬɟɧɢɣ. ȼ 
ɩɪɢɛɪɟɠɧɨɣ ɡɨɧɟ ɜ ɛɨɥɟɟ ɭɜɥɚɠɧɟɧɧɵɯ ɭɫɥɨɜɢɹɯ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɜɤɥɸɱɚɟɬ 
ɥɭɝɨɜɵɟ ɜɢɞɵ ɪɚɫɬɟɧɢɣ, ɪɚɡɜɢɜɚɟɬɫɹ ɫ ɞɪɭɝɨɣ ɫɤɨɪɨɫɬɶɸ, ɱɬɨ ɜɥɢɹɟɬ ɧɚ 
ɫɨɫɬɚɜ ɢ ɫɬɪɭɤɬɭɪɭ ɫɨɨɛɳɟɫɬɜ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ. Ⱦɚɧɧɵɟ ɨ 
ɪɚɫɬɢɬɟɥɶɧɨɣ ɚɫɫɨɰɢɚɰɢɢ ɩɪɨɛɧɵɯ ɩɥɨɳɚɞɨɤ, ɤɨɥɢɱɟɫɬɜɟ ɜɵɧɨɫɚ ɩɪɨɞɭɤɰɢɢ 
ɢɡ ɜɨɞɨɟɦɨɜ, ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɤɚɠɞɨɣ ɢɡ ɩɥɨɳɚɞɨɤ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
2. 

Ɍɚɛɥɢɰɚ 2 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɫɫɥɟɞɭɟɦɵɯ ɩɥɨɳɚɞɨɤ 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ɉɥɨɳɚɞɤɢ (ɧɨɦɟɪ 
ɭɱɚɫɬɤɚ; Ȼ – ɛɟɪɟɝ; 
Ʉ – ɤɨɧɬɪɨɥɶ) 

ɉɪɨɟɤɬɢɜɧɨɟ 
ɩɨɤɪɵɬɢɟ 
ɞɨɦɢɧɢɪɭɸɳɢɦɢ 
ɜɢɞɚɦɢ 

Ⱦɪɭɝɢɟ ɜɢɞɵ ɋɪɟɞɧɹɹ ɜ 
ɬɟɱɟɧɢɟ 
ɫɟɡɨɧɚ 
ɛɢɨɦɚɫɫɚ 
ɯɢɪɨɧɨɦɢɞ 
ɜ 
ɬɪɚɜɨɫɬɨɟ, 
ɦɝ/ɦ2 
 

ɍɪɨɜɟɧɶ 
ɮɚɤɬɨɪɚ 
ɨɛɢɥɢɹ 
ɯɢɪɨɧɨɦɢɞ 
(Ɏ1-
ɧɢɡɤɨɟ, 
Ɏ2-
ɫɪɟɞɧɟɟ, 
Ɏ3-
ɜɵɫɨɤɨɟ) 

1Ȼ-ɨɡɟɪɨ ɒɢɪɚ, 
ɛɟɪɟɝ, ɩɨɥɵɧɧɨ-
ɢɪɢɫɨɜɚɹ 
ɚɫɫɨɰɢɚɰɢɹ 

ɉɨɥɵɧɶ Ƚɦɟɥɢɧɚ 
(Artemisia gmelinii)- 
15%  
ɉɨɥɵɧɶ ɲɟɥɤɨɜɢɫɬɚɹ 
(Artemisia sericea)- 
15%  
ɂɪɢɫ ɩɢɤɭɥɶɤɚ (Iris 
lactea)-30%  
Ʉɨɜɵɥɶ (Stipa sp.)- 
20%  
Ɇɹɬɥɢɤ (Poa sp.)- 
15%  
Ʉɚɪɚɝɚɧɚ ɞɪɟɜɨɜɢɞɧɚɹ 
(Caragana 
arborescens)- 5% 

Anemone 
sylvestris  
Linaria vulgaris  
Potentilla sp.  
Galium verum  
Cirsium setosum  
Goniolimon 
speciosum  
Geranium pratense  
Phlomoides 
tuberosa  
Vicia cracca  
Thermopsis sp.  
Medicago sp.  
Trifolium 
lupinaster  
Ɉɬɞ. Bryophyta 

28,7 

 

Ɏ2 

1Ʉ-ɨɡɟɪɨ ɒɢɪɚ,  
ɫɬɟɩɶ, ɤɨɜɵɥɶɧɨ-

Ʉɨɜɵɥɶ (Stipa sp.)- 
40%  

Campanula 
sibirica  

22 

 

Ɏ2 
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ɩɨɥɵɧɧɚɹ 
ɚɫɫɨɰɢɚɰɢɹ 

ɉɨɥɵɧɶ Ƚɦɟɥɢɧɚ 
(Artemisia gmelinii)- 
20%  
ɉɨɥɵɧɶ ɲɟɥɤɨɜɢɫɬɚɹ 
(Artemisia sericea)- 
15%  
Ɇɹɬɥɢɤ (Poa sp.)- 
15%  
Ɂɟɦɥɹɧɢɤɚ (Fragaria 
sp.)- 10%  

Thermopsis sp.  
Potentilla sp.  
Galium verum  
Phlomoides 
tuberosa  
Veronica pinnata  
Linaria vulgaris  
Anemone 
sylvestris  
Goniolimon 
speciosum  
Silene amoena   

2Ȼ-ɨɡɟɪɨ ɒɢɪɚ, 
ɛɟɪɟɝ, ɡɥɚɤɨɜɨ-
ɢɪɢɫɨɜɚɹ 
ɚɫɫɨɰɢɚɰɢɹ, 
ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ 

ɂɪɢɫ ɩɢɤɭɥɶɤɚ (Iris 
lacteal)-40%  
ɋɟɦ. Ɂɥɚɤɨɜɵɟ 
(Poaceae)-40%  
ɉɨɥɵɧɶ (Artemisia 
sp.)- 10%  
Ʌɚɩɱɚɬɤɚ ɝɭɫɢɧɚɹ 
(Potentilla anserine)- 
5%  
Ʌɚɩɱɚɬɤɚ ɜɢɥɶɱɚɬɚɹ 
(Potentilla bifurca)- 
5%  

Galium verum  
Caragana 
arborescens  
Pulsatilla sp.  
Plantago sp.  
Hesperis sp.  
Taraxacum sp.   
 

99,5 

 

Ɏ3 

2Ʉ-ɨɡɟɪɨ ɒɢɪɚ, 
ɫɬɟɩɶ, ɤɨɜɵɥɶɧɨ-
ɢɪɢɫɨɜɚɹ 
ɚɫɫɨɰɢɚɰɢɹ, 
ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ 

Ʉɨɜɵɥɶ (Stipa sp.)- 
45%  
ɂɪɢɫ ɩɢɤɭɥɶɤɚ (Iris 
lactea)-40%  
ȼɟɬɪɟɧɢɰɚ ɥɟɫɧɚɹ 
(Anemone sylvestris)- 
10%  
Ʌɚɩɱɚɬɤɚ 
ɛɟɫɫɬɟɛɟɥɶɧɚɹ 
(Potentilla acaulis)- 
5%  

Artemisia sp.  
Eritrichium sp.  
Thymus sp. 
Pulsatilla sp.  
Allium sp. 

14,8 

 

Ɏ2 

3Ȼ-ɨɡɟɪɨ ɒɢɪɚ, 
ɛɟɪɟɝ, ɩɨɥɵɧɧɨ-
ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɚɹ 
ɚɫɫɨɰɢɚɰɢɹ 

ɉɨɥɵɧɶ Ƚɦɟɥɢɧɚ 
(Artemisia gmelinii)- 
15%  
ɉɨɥɵɧɶ ɲɟɥɤɨɜɢɫɬɚɹ 
(Artemisia sericea)- 
15%  
ɋɟɦ. Ɂɥɚɤɨɜɵɟ 
(Poaceae)-30%  
ɂɪɢɫ ɩɢɤɭɥɶɤɚ (Iris 
lacteal)-20%  
Ɍɟɪɦɨɩɫɢɫ 

Scutellaria 
galericulata  
Medicago falcata  
Scabiosa 
ochroleuca  
Carum sp.  
Cerastium arvense 

123 

 

Ɏ3 
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(Thermopsis sp.)-10%  
ɉɨɞɦɚɪɟɧɧɢɤ 
ɧɚɫɬɨɹɳɢɣ (Galium 
verum)- 10%  

3Ʉ-ɨɡɟɪɨ ɒɢɪɚ, 
ɫɬɟɩɶ, ɩɨɥɵɧɧɨ-
ɤɨɜɵɥɶɧɚɹ 
ɚɫɫɨɰɢɚɰɢɹ 

Ʉɨɜɵɥɶ (Stipa sp.)- 
25%  
ɉɨɥɵɧɶ Ƚɦɟɥɢɧɚ 
(Artemisia gmelinii)- 
20%  
ɂɪɢɫɵ (Iris sp.)- 15%  
ɉɨɞɦɚɪɟɧɧɢɤ 
ɧɚɫɬɨɹɳɢɣ (Galium 
verum)- 20%  
ɉɨɥɵɧɶ ɲɟɥɤɨɜɢɫɬɚɹ 
(Artemisia sericea)- 
15%  
Ɍɟɪɦɨɩɫɢɫ 
(Thermopsis sp.)-5%  

Myosotis sp.  
Hesperis sp.  
Boraginaceae sp.  
Anthemis tinctoria  
Taraxacum sp.  
Plantago media 
Achillea sp  
Phlomoides 
tuberosa  
Potentilla anserina  
Campanula 
sibirica  
Thymus sp. 
Sedum aizoon  
Goniolimon 
speciosum  
Potentilla acaulis  
Scutellaria 
galericulata  
Bupleurum 
scorzonerifolium  
Phlomoides 
tuberosa  
Taraxacum sp.  
Linum sp.  
Achillea sp.  
Ɉɬɞ. Bryophyta  

12,1 

 

Ɏ2 

4Ȼ- ɩɪɭɞ, ɛɟɪɟɝ,  
ɠɢɬɧɹɤɨɜɚɹ 
ɚɫɫɢɰɢɚɰɢɹ, 
ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ 

ɀɢɬɧɹɤ ɝɪɟɛɟɧɱɚɬɵɣ 
(Agropyron 
pectinatum)-60%  
Ɍɟɪɦɨɩɫɢɫ 
(Thermopsis sp.) - 
20%  
Ʉɨɜɵɥɶ (Stipa sp.)- 
10%  
Ʉɚɪɚɝɚɧɚ ɞɪɟɜɨɜɢɞɧɚɹ 
(Caragana 
arborescens)- 5%  
ɑɚɛɪɟɰ (Thymus sp.) -
5%  

Artemisia sp.  
Galium verum  
Ɉɬɞ. Bryophyta 

8,8 

 

Ɏ1 

4Ʉ-ɩɪɭɞ, ɫɬɟɩɶ, 
ɬɟɪɦɨɩɫɢɫɧɨ-
ɠɢɬɧɹɤɨɜɚɹ 

ɀɢɬɧɹɤ ɝɪɟɛɟɧɱɚɬɵɣ 
(Agropyron 
pectinatum)- 35%  

Teloxys aristata  
Galium verum 

3,1 

 

Ɏ1 



20 

 

ɚɫɫɨɰɢɚɰɢɹ Ɍɟɪɦɨɩɫɢɫ 
(Thermopsis sp.)-35%  
Ɇɹɬɥɢɤ (Poa sp.)- 
10%  
ɉɨɥɵɧɶ (Artemisia 
sp.)- 10%  
Ʉɚɪɚɝɚɧɚ ɞɪɟɜɨɜɢɞɧɚɹ 
(Caragana arborescens) 
- 10% 

5Ȼ- ɨɡɟɪɨ ɜ ɩ. 
ɀɟɦɱɭɠɧɵɣ, 
ɛɟɪɟɝ, ɡɥɚɤɨɜɨ- 
ɢɪɢɫɨɜɚɹ 
ɚɫɫɨɰɢɚɰɢɹ, 
ɜɵɩɚɫɧɨɣ ɛɢɨɬɨɩ 

ɂɪɢɫ ɩɢɤɭɥɶɤɚ (Iris 
lacteal)-40%  
ɋɟɦ. Ɂɥɚɤɨɜɵɟ 
(Poaceae)-40%  
ɉɨɥɵɧɶ Ƚɦɟɥɢɧɚ 
(Artemisia gmelinii)- 
10%  
ɉɨɥɵɧɶ ɲɟɥɤɨɜɢɫɬɚɹ 
(Artemisia sericea)- 
10% 

Medicago falcata  
Lappula squarrosa 
 

11,3 

 

Ɏ2 

 
Ⱦɥɹ ɧɟɧɚɪɭɲɟɧɧɵɯ ɫɬɟɩɧɵɯ ɩɥɨɳɚɞɨɤ (1Ʉ, 4Ʉ, 3Ʉ) ɯɚɪɚɤɬɟɪɧɵ 

ɤɨɜɵɥɶɧɨ-ɩɨɥɵɧɧɚɹ ɢ ɬɟɪɦɨɩɫɢɫɧɨ-ɠɢɬɧɹɤɨɜɚɹ ɚɫɫɨɰɢɚɰɢɢ. Ɂɧɚɱɢɬɟɥɶɧɭɸ 
ɱɚɫɬɶ ɫɨɨɛɳɟɫɬɜɚ ɫɨɫɬɚɜɥɹɸɬ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɵɟ ɪɚɫɬɟɧɢɹ (ɠɢɬɧɹɤ 
ɝɪɟɛɟɧɱɚɬɵɣ, ɤɚɪɚɝɚɧɚ ɞɪɟɜɨɜɢɞɧɚɹ, ɤɨɜɵɥɢ). ɇɚ ɷɬɢɯ ɩɥɨɳɚɞɤɚɯ ɨɬɦɟɱɟɧɨ 
ɛɨɥɶɲɟɟ ɪɚɡɧɨɨɛɪɚɡɢɟ ɪɚɫɬɟɧɢɣ, ɱɟɦ ɜ ɧɚɪɭɲɟɧɧɨɦ. 

Ⱦɥɹ ɫɬɟɩɧɨɝɨ ɭɱɚɫɬɤɚ, ɩɨɞɜɟɪɠɟɧɧɨɝɨ ɜɵɩɚɫɚɦ (2Ʉ), ɯɚɪɚɤɬɟɪɧɚ 
ɤɨɜɵɥɶɧɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɹ. Ⱦɚɧɧɵɣ ɭɱɚɫɬɨɤ ɢɦɟɟɬ ɦɚɥɨ ɞɨɦɢɧɢɪɭɸɳɢɯ 
ɜɢɞɨɜ, ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɬɚɥɶɧɵɯ ɜɢɞɨɜ ɩɨ ɭɱɚɫɬɤɭ ɧɨɫɢɬ ɩɹɬɧɢɫɬɵɣ ɯɚɪɚɤɬɟɪ. 

Ⱦɥɹ ɩɪɢɛɪɟɠɧɵɯ ɩɥɨɳɚɞɨɤ, ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɵɩɚɫɚɦ (2Ȼ, 4Ȼ, 5Ȼ) 
ɯɚɪɚɤɬɟɪɧɵ ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɚɹ ɢ ɠɢɬɧɹɤɨɜɚɹ ɚɫɫɨɰɢɚɰɢɢ. ɇɚ ɞɚɧɧɵɯ ɭɱɚɫɬɤɚɯ 
ɨɞɧɢɦ ɢɡ ɞɨɦɢɧɢɪɭɸɳɢɯ ɜɢɞɨɜ ɩɨ ɨɛɢɥɢɸ ɹɜɥɹɟɬɫɹ ɢɪɢɫ ɩɢɤɭɥɶɤɚ, ɤɨɬɨɪɵɣ 
ɯɨɪɨɲɨ ɜɵɧɨɫɢɬ ɜɵɬɚɩɬɵɜɚɧɢɟ ɢ ɭɩɥɨɬɧɟɧɧɵɟ ɩɨɱɜɵ ɜɫɥɟɞɫɬɜɢɟ ɜɵɩɚɫɚ. 

Ⱦɥɹ ɩɪɢɛɪɟɠɧɵɯ ɧɟɧɚɪɭɲɟɧɧɵɯ ɭɱɚɫɬɤɨɜ (1Ȼ, 3Ȼ) ɯɚɪɚɤɬɟɪɧɵ 
ɩɨɥɵɧɧɨ-ɢɪɢɫɨɜɚɹ ɢ ɩɨɥɵɧɧɨ-ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɚɹ ɚɫɫɨɰɢɚɰɢɢ. ɂɦɟɸɬɫɹ ɜɢɞɵ, 
ɯɚɪɚɤɬɟɪɧɵɟ ɞɥɹ ɥɭɝɨɜɨɣ ɫɬɟɩɢ (ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɩɨɥɵɧɢ, ɦɹɬɥɢɤ ɥɭɝɨɜɨɣ, 
ɝɟɪɚɧɶ ɥɭɝɨɜɚɹ).  

ɋɨɝɥɚɫɧɨ ɧɚɲɢɦ ɞɚɧɧɵɦ, ɭɱɚɫɬɤɢ ɪɚɡɥɢɱɚɸɬɫɹ ɩɨ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɢɦɚɝɨ 
ɯɢɪɨɧɨɦɢɞ ɜ ɬɪɚɜɨɫɬɨɟ. ɂɫɩɨɥɶɡɭɹ ɫɪɟɞɧɢɟ ɜɟɥɢɱɢɧɵ ɦɚɫɫɵ ɞɨɦɢɧɢɪɭɸɳɢɯ 
ɜɢɞɨɜ ɯɢɪɨɧɨɦɢɞ, ɞɥɹ ɤɚɠɞɨɣ ɩɥɨɳɚɞɢ ɭɱɟɬɨɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɜɟɥɢɱɢɧɵ 
ɛɢɨɦɚɫɫɵ ɤɨɦɚɪɨɜ ɜ ɬɪɚɜɨɫɬɨɟ. ɇɚɢɛɨɥɶɲɚɹ ɛɢɨɦɚɫɫɚ ɢɦɚɝɨ (ɫɜɵɲɟ 20 
ɦɝ/ɦ2) ɯɚɪɚɤɬɟɪɧɨ ɞɥɹ ɩɪɢɛɪɟɠɧɨɝɨ ɛɢɨɬɨɩɚ ɷɜɬɪɨɮɢɪɨɜɚɧɧɨɝɨ ɭɱɚɫɬɤɚ (2Ȼ) 
ɢ ɧɟɧɚɪɭɲɟɧɧɵɣ ɭɱɚɫɬɨɤ ɧɚ ɨɡ. ɒɢɪɚ (3Ȼ), ɞɥɹ ɤɨɬɨɪɵɯ ɯɚɪɚɤɬɟɪɧɨ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɵɯ ɚɫɫɨɰɢɚɰɢɣ. 

ȼ ɫɬɟɩɧɵɯ ɛɢɨɬɨɩɚɯ ɱɢɫɥɟɧɧɨɫɬɶ ɯɢɪɨɧɨɦɢɞ ɧɚ ɩɨɪɹɞɨɤ ɦɟɧɶɲɟ, ɧɟ 
ɩɪɟɜɵɲɚɹ  ɩɨ ɛɢɨɦɚɫɫɟ 5,5 ɦɝ/ɦ2 ɜ ɧɚɢɛɨɥɟɟ ɩɪɨɞɭɤɬɢɜɧɵɯ ɦɟɫɬɨɨɛɢɬɚɧɢɹɯ 
(1Ʉ, 2Ʉ, 3Ʉ). 
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Ⱦɨɩɨɥɧɢɬɟɥɶɧɵɣ ɷɤɫɩɨɪɬ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɜ ɷɬɢɯ ɛɢɨɬɨɩɚɯ ɦɨɠɟɬ 
ɜɥɢɹɬɶ ɧɚ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɢ ɫɨɨɛɳɟɫɬɜɨ ɧɚɫɟɤɨɦɵɯ, ɟɝɨ ɧɚɫɟɥɹɸɳɢɯ.  

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɨɞɧɨɪɨɞɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɜɵɩɚɫɧɵɯ 
ɭɱɚɫɬɤɚɯ, ɧɟ ɜɵɩɚɫɧɵɯ ɛɟɪɟɝɚɯ ɢ ɧɟ ɜɵɩɚɫɧɵɯ ɫɬɟɩɧɵɯ ɭɱɚɫɬɤɚɯ, ɚ 
ɫɜɨɟɨɛɪɚɡɧɚɹ - ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɩɪɭɞɚ. ɋɬɟɩɧɵɟ ɭɱɚɫɬɤɢ ɜ ɪɚɣɨɧɟ 
ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɥɵɧɧɨ-ɤɨɜɵɥɶɧɵɦɢ ɫɨɨɛɳɟɫɬɜɚɦɢ. 
ɉɪɢɛɪɟɠɧɵɟ ɬɟɪɪɢɬɨɪɢɢ ɢɦɟɸɬ ɩɨɥɵɧɧɨ-ɢɪɢɫɨɜɵɟ ɫɨɨɛɳɟɫɬɜɚ. ȼ ɦɟɫɬɚɯ, 
ɩɨɞɜɟɪɠɟɧɧɵɯ ɜɵɩɚɫɭ, ɮɨɪɦɢɪɭɟɬɫɹ ɡɥɚɤɨɜɨ-ɢɪɢɫɨɜɵɟ ɚɫɫɨɰɢɚɰɢɢ. ɑɬɨ 
ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɜɚɬɶ ɨɞɧɨɬɢɩɧɵɟ ɭɱɚɫɬɤɢ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɩɨ ɢɧɬɟɧɫɢɜɧɨɫɬɢ 
ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ. 
 
2.3 Ɇɚɬɟɪɢɚɥ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

Ɇɚɬɟɪɢɚɥɨɦ ɞɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɫɟɥɟɧɢɹ ɬɪɚɜɨɫɬɨɹ ɩɪɨɛɧɨɣ 
ɩɥɨɳɚɞɢ ɹɜɥɹɟɬɫɹ ɫɛɨɪɧɚɹ ɩɪɨɛɚ ɧɚɫɟɤɨɦɵɯ, ɜ ɬɪɟɯɤɪɚɬɧɨɣ ɩɨɜɬɨɪɧɨɫɬɢ 
ɨɯɜɚɬɵɜɚɸɳɚɹ ɛɨɥɶɲɭɸ ɱɚɫɬɶ ɜɟɝɟɬɚɰɢɨɧɧɨɝɨ ɫɟɡɨɧɚ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɫɛɨɪɧɨɣ ɩɪɨɛɵ ɪɭɤɨɜɨɞɫɬɜɨɜɚɥɢɫɶ ɩɪɢɧɰɢɩɚɦɢ ɫɢɫɬɟɦɚɬɢɱɟɫɤɨɝɨ ɨɬɛɨɪɚ.  

ȼ ɫɬɟɩɢ ɩɟɪɢɨɞ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɢ ɚɤɬɢɜɧɨɫɬɢ 
ɯɨɪɬɨɛɢɨɧɬɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɩɟɪɜɨɣ ɩɨɥɨɜɢɧɟ ɥɟɬɚ – ɷɬɨ ɫɜɹɡɚɧɨ ɫ 
ɪɚɫɩɪɟɞɟɥɟɧɢɟɦ ɜɥɚɝɢ ɩɨ ɫɟɡɨɧɭ. ɉɨɷɬɨɦɭ ɨɬɥɨɜ ɧɚɫɟɤɨɦɵɯ ɩɪɨɢɡɜɨɞɢɥɫɹ ɜ 
ɬɟɱɟɧɢɟ ɢɸɧɹ-ɢɸɥɹ: ɜ 2018 ɝɨɞɭ - 2 ɞɟɤɚɞɚ ɢɸɧɹ, 3 ɞɟɤɚɞɚ ɢɸɧɹ, 1 ɞɟɤɚɞɚ 
ɢɸɥɹ, 3 ɞɟɤɚɞɚ ɢɸɥɹ, ɜ 2019 - 1 ɞɟɤɚɞɚ ɢɸɧɹ, 3 ɞɟɤɚɞɚ ɢɸɧɹ, 1 ɞɟɤɚɞɚ ɢɸɥɹ, 3 
ɞɟɤɚɞɚ ɢɸɥɹ. 

Ⱦɥɹ ɫɛɨɪɚ ɧɚɫɟɤɨɦɵɯ ɬɪɚɜɨɫɬɨɹ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ ɭɤɨɫɨɜ 
ɷɧɬɨɦɨɥɨɝɢɱɟɫɤɢɦ ɫɚɱɤɨɦ. ȼ ɤɚɱɟɫɬɜɟ ɫɟɬɤɢ ɜɨɡɞɭɲɧɨɝɨ ɫɚɱɤɚ ɩɪɢɦɟɧɹɸɬ 
ɤɚɩɪɨɧɨɜɭɸ ɦɚɬɟɪɢɸ, ɪɚɡɦɟɪ ɹɱɟɟɤ - 1ɦɦ, ɞɥɢɧɚ ɪɭɱɤɢ ɫɚɱɤɚ 1ɦ. ɍɤɨɫ 
ɨɫɭɳɟɫɬɜɥɹɥɫɹ ɜɨɫɶɦɟɪɤɨɨɛɪɚɡɧɵɦ ɞɜɢɠɟɧɢɟɦ ɨɛɪɭɱɚ ɫɚɱɤɚ [43]. Ʉɨɲɟɧɢɟ 
ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɪɢ ɞɜɢɠɟɧɢɢ ɧɚ ɦɚɪɲɪɭɬɟ ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɤ ɫɨɥɧɰɭ.  

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɪɚɜɧɨɦɟɪɧɵɣ ɨɯɜɚɬ ɩɥɨɳɚɞɢ ɭɱɟɬɚ ɜ 
ɩɪɟɞɟɥɚɯ ɩɥɨɳɚɞɤɢ ɩɪɨɤɥɚɞɵɜɚɥɨɫɶ ɬɪɢ ɩɚɪɚɥɥɟɥɶɧɵɯ ɦɚɪɲɪɭɬɚ, 
ɫɨɫɬɚɜɢɜɲɢɟ ɩɨɜɬɨɪɧɨɫɬɢ ɩɪɨɛɵ. ɉɪɢ ɤɚɠɞɨɦ ɭɤɨɫɟ ɞɟɥɚɥɨɫɶ ɩɨ 30 ɜɡɦɚɯɨɜ 
ɫɚɱɤɨɦ ɧɚ 30 ɲɚɝɨɜ. ɉɨɩɚɜɲɢɟ ɜ ɫɚɱɨɤ ɨɫɨɛɢ ɧɚɫɟɤɨɦɵɯ ɫɨɫɬɚɜɥɹɥɢ ɨɞɧɭ 
ɩɪɨɛɭ, ɩɪɟɞɫɬɚɜɥɹɸɳɭɸ ɧɚɫɟɥɟɧɢɟ ɬɪɚɜɨɫɬɨɹ ɦɨɞɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ ɩɥɨɳɚɞɶɸ 
45 ɦ2.  

ɉɨɣɦɚɧɧɵɟ ɛɟɫɩɨɡɜɨɧɨɱɧɵɟ ɢɡ ɨɞɧɨɣ ɩɪɨɛɵ ɩɨɦɟɳɚɥɢɫɶ ɢɡ ɫɚɱɤɚ ɜ 
ɩɨɥɢɷɬɢɥɟɧɨɜɵɣ ɩɚɤɟɬ ɫ ɷɬɢɤɟɬɤɨɣ, ɧɚ ɤɨɬɨɪɨɣ ɭɤɚɡɵɜɚɥɢɫɶ ɧɨɦɟɪ ɫɬɚɧɰɢɢ, 
ɛɢɨɬɨɩ, ɞɚɬɚ ɫɛɨɪɚ ɢ ɩɨɞɜɟɪɝɚɥɢɫɶ ɨɯɥɚɠɞɟɧɢɸ ɜ ɦɨɪɨɡɢɥɶɧɵɯ ɤɚɦɟɪɚɯ ɞɥɹ 
ɫɨɯɪɚɧɟɧɢɹ ɛɢɨɦɚɬɟɪɢɚɥɚ. ȼ ɞɚɥɶɧɟɣɲɟɦ ɧɚɫɟɤɨɦɵɟ ɛɵɥɢ ɡɚɮɢɤɫɢɪɨɜɚɧɵ 
70%-ɧɵɦ ɪɚɫɬɜɨɪɨɦ ɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ, ɨɩɪɟɞɟɥɟɧɚ ɢɯ ɬɚɤɫɨɧɨɦɢɱɟɫɤɚɹ 
ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ (ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɞɨ ɫɟɦɟɣɫɬɜɚ), ɩɨɞɫɱɢɬɚɧɨ 
ɤɨɥɢɱɟɫɬɜɨ ɠɢɜɨɬɧɵɯ ɤɚɠɞɨɝɨ ɫɟɦɟɣɫɬɜɚ. Ɉɛɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ 
ɫɨɫɬɚɜɢɥɨ 107440 ɨɫɨɛɟɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ 170 ɫɟɦɟɣɫɬɜɚɦ.  

ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɠɢɜɨɬɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɫɢɫɬɟɦɚ ɬɚɤɫɨɧɨɜ ɢ 
ɨɩɪɟɞɟɥɢɬɟɥɢ ɩɨ ɥɢɱɢɧɤɚɦ: Ȼ. Ɇ. Ɇɚɦɚɟɜɚ (1972), Ɇ.ɋ. Ƚɢɥɹɪɨɜɚ (1964), ɩɨ 
ɢɦɚɝɨ: Ȼ. Ɇ. Ɇɚɦɚɟɜɚ (1976), ɇ. ɇ. ɉɥɚɜɢɥɶɳɢɤɨɜɚ (1994), Ɇ.ɉ. Ʉɨɪɧɟɥɢɨ 
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(1986), ȼ.Ɇ. əɧɨɜɫɤɨɝɨ (2002), ɇ.ɇ. ȼɢɧɨɤɭɪɨɜɚ ɢ ȿ.ȼ. Ʉɚɧɸɤɨɜɨɣ (1995), 
ɗ.ɉ. ɇɚɪɱɭɤ (2003). 

Ⱦɥɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɪɭɤɬɭɪɵ ɫɨɨɛɳɟɫɬɜ ɯɨɪɬɨɛɢɨɧɬɨɜ ɢɫɫɥɟɞɭɟɦɵɯ 
ɭɱɚɫɬɤɨɜ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɚɧɧɵɟ ɨ ɬɚɤɫɨɧɨɦɢɱɟɫɤɨɦ ɫɨɫɬɚɜɟ ɢ 
ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɤɨɦɵɯ ɜ ɫɛɨɪɧɨɣ ɩɪɨɛɟ ɡɚ 2 ɝɨɞɚ, ɭɫɪɟɞɧɟɧɧɵɟ ɧɚ ɨɞɢɧ 
ɭɤɨɫ, ɩɟɪɟɫɱɢɬɚɧɧɵɟ ɧɚ ɩɥɨɳɚɞɶ ɭɤɨɫɚ.  

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɨɬɞɟɥɶɧɨ ɜ ɦɚɫɫɢɜɚɯ ɞɚɧɧɵɯ ɩɨ ɫɟɦɟɣɫɬɜɚɦ ɢ ɩɨ 
ɜɢɞɚɦ ɨɬɪɹɞɨɜ Coleoptera ɢ Heteroptera. Ʉɪɨɦɟ ɬɨɝɨ, ɪɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ 
ɨɬɞɟɥɶɧɨ ɜ ɦɚɫɫɢɜɚɯ ɞɚɧɧɵɯ ɩɨ ɜɫɟɦɭ ɜɟɝɟɬɚɰɢɨɧɧɨɦɭ ɫɟɡɨɧɭ, ɩɨ ɢɸɧɸ ɢ ɩɨ 
ɢɸɥɸ.  

Ⱦɥɹ ɨɰɟɧɤɢ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ ɛɵɥɢ ɪɚɫɫɱɢɬɚɧɵ ɫɥɟɞɭɸɳɢɟ 
ɢɧɞɟɤɫɵ:  
ɂɧɞɟɤɫ ɜɢɞɨɜɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ Ɇɚɪɝɚɥɟɮɚ 

Dmg = (S-1) / lnN, 
ɝɞɟ S - ɱɢɫɥɨ ɜɵɹɜɥɟɧɧɵɯ ɜɢɞɨɜ, N - ɨɛɳɟɟ ɱɢɫɥɨ ɨɫɨɛɟɣ ɜɫɟɯ S ɜɢɞɨɜ [44]. 
ɂɧɞɟɤɫ ɭɱɢɬɵɜɚɟɬ ɜɢɞɨɜɭɸ ɩɥɨɬɧɨɫɬɶ. ɑɟɦ ɜɵɲɟ ɡɧɚɱɟɧɢɟ ɢɧɞɟɤɫɚ, ɬɟɦ 
ɫɨɨɛɳɟɫɬɜɨ ɪɚɡɧɨɨɛɪɚɡɧɟɟ ɢ ɛɨɝɚɱɟ. 

 
ɂɧɞɟɤɫ ɜɵɪɚɜɧɟɧɧɨɫɬɢ ɒɟɧɧɨɧɚ 

H'(ɪ1, ɪ2….ɪS) = -C ∑pi log pi , (i = 1,2…S), 
ɝɞɟ ɋ - ɩɨɥɨɠɢɬɟɥɶɧɚɹ ɩɨɫɬɨɹɧɧɚɹ, ɪi - ɞɨɥɹ ɨɫɨɛɟɣ i-ɝɨ ɜɢɞɚ (ɪi = ni/N) [45]. 
ɂɧɞɟɤɫ ɭɱɢɬɵɜɚɟɬ ɤɨɥɢɱɟɫɬɜɨ ɜɢɞɨɜ ɢ ɢɯ ɜɵɪɚɜɧɟɧɧɨɫɬɶ ɩɨ ɨɛɢɥɢɸ. 
Ɂɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɢɧɞɟɤɫɚ ɫɩɨɫɨɛɧɨ ɦɟɧɹɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 1,5 ɞɨ 3,5. 

Ⱦɥɹ ɩɪɨɜɟɪɤɢ ɝɢɩɨɬɟɡɵ ɨ ɜɥɢɹɧɢɢ ɨɛɴɟɦɚ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ ɧɚ 
ɪɚɡɧɨɨɛɪɚɡɢɟ ɫɨɨɛɳɟɫɬɜ ɯɨɪɬɨɛɢɨɧɬɨɜ ɩɪɨɜɨɞɢɥɫɹ ɨɞɧɨɮɚɤɬɨɪɧɵɣ 
ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ, ɜ ɤɚɱɟɫɬɜɟ ɞɚɧɧɵɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨɤɚɡɚɬɟɥɢ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɧɚɫɟɥɟɧɢɹ ɬɪɚɜɨɫɬɨɹ ɨɬɞɟɥɶɧɵɯ ɩɥɨɳɚɞɨɤ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɞɥɹ 
ɤɚɠɞɨɣ ɩɨɜɬɨɪɧɨɫɬɢ ɭɱɟɬɨɜ. ɋɭɬɶ ɞɢɫɩɟɪɫɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ (ANOVA, 
ANalysis Of VAriance) ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɪɚɡɞɟɥɟɧɢɢ ɨɛɳɟɣ ɞɢɫɩɟɪɫɢɢ 
ɢɡɭɱɚɟɦɨɝɨ ɩɪɢɡɧɚɤɚ ɧɚ ɨɬɞɟɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɜɥɢɹɧɢɟɦ 
ɤɨɧɤɪɟɬɧɵɯ ɮɚɤɬɨɪɨɜ, ɢ ɩɪɨɜɟɪɤɟ ɝɢɩɨɬɟɡ ɨ ɡɧɚɱɢɦɨɫɬɢ ɜɥɢɹɧɢɹ ɷɬɢɯ 
ɮɚɤɬɨɪɨɜ ɧɚ ɢɫɫɥɟɞɭɟɦɵɣ ɩɪɢɡɧɚɤ. ɋɪɚɜɧɢɜɚɹ ɤɨɦɩɨɧɟɧɬɵ ɞɢɫɩɟɪɫɢɢ ɞɪɭɝ ɫ 
ɞɪɭɝɨɦ ɩɨɫɪɟɞɫɬɜɨɦ F — ɤɪɢɬɟɪɢɹ Ɏɢɲɟɪɚ, ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɤɚɤɚɹ ɞɨɥɹ 
ɨɛɳɟɣ ɜɚɪɢɚɬɢɜɧɨɫɬɢ ɪɟɡɭɥɶɬɚɬɢɜɧɨɝɨ ɩɪɢɡɧɚɤɚ ɨɛɭɫɥɨɜɥɟɧɚ ɞɟɣɫɬɜɢɟɦ 
ɪɟɝɭɥɢɪɭɟɦɵɯ ɮɚɤɬɨɪɨɜ. Ɉɞɧɨɮɚɤɬɨɪɧɵɣ ɞɢɫɩɟɪɫɢɨɧɧɵɣ ɚɧɚɥɢɡ ɩɪɨɜɨɞɢɥɫɹ 
ɜ Past 2.17ɫ (2001). 

Ⱦɥɹ ɨɰɟɧɤɢ ɯɚɪɚɤɬɟɪɚ ɜɥɢɹɧɢɹ ɮɚɤɬɨɪɚ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ 
ɪɚɫɫɱɢɬɵɜɚɥɢ ɤɨɷɮɮɢɰɢɟɧɬ ɤɨɪɪɟɥɹɰɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɪɚɡɧɨɨɛɪɚɡɢɹ ɫɨɨɛɳɟɫɬɜ 
ɢ ɛɢɨɦɚɫɫɵ ɯɢɪɨɧɨɦɢɞ ɧɚ ɭɱɚɫɬɤɚɯ. 

Ɋɚɫɱɟɬɵ ɢ ɩɨɫɬɪɨɟɧɢɟ ɝɪɚɮɢɤɨɜ ɩɪɨɜɟɞɟɧɨ ɜ Microsoft Excel 2010. 
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Ƚɥɚвɚ 3. Ɋɟɡɭɥɶɬɚɬɵ ɢ ɨɛɫɭɠɞɟɧɢɟ 
 

.  
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ȼывɨɞы 
1. ɑɢɫɥɟɧɧɨɫɬɶ ɯɨɪɬɨɛɢɨɧɬɧɵɯ ɧɚɫɟɤɨɦɵɯ ɜ ɨɤɪɟɫɬɧɨɫɬɹɯ ɨɡ. ɒɢɪɚ 

ɜ ɫɪɟɞɧɟɦ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ ɫɨɫɬɚɜɥɹɟɬ 99 ɷɤɡ./ɦ2. ȼ ɫɨɫɬɚɜɟ ɫɨɨɛɳɟɫɬɜɚ 
ɚɛɫɨɥɸɬɧɨ ɞɨɦɢɧɢɪɭɸ Ⱦɜɭɤɪɵɥɵɟ ɧɚɫɟɤɨɦɵɟ. Ɉɫɧɨɜɧɨɟ ɧɚɫɟɥɟɧɢɟ 
ɬɪɚɜɨɫɬɨɹ ɫɨɫɬɚɜɥɹɸɬ ɪɚɫɬɢɬɟɥɶɧɨɹɞɧɵɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɨɬɪɹɞɨɜ 
Ɋɚɜɧɨɤɪɵɥɵɟ, ɉɨɥɭɠɟɫɬɤɨɤɪɵɥɵɟ, ɀɟɫɬɤɨɤɪɵɥɵɟ, ɉɪɹɦɨɤɪɵɥɵɟ ɢ ɯɢɳɧɵɟ 
ɢ ɩɚɪɚɡɢɬɢɱɟɫɤɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɉɟɪɟɩɨɧɱɚɬɨɤɪɵɥɵɯ. 

2. Ɋɚɡɧɨɨɛɪɚɡɢɟ ɢ ɜɵɪɚɜɧɟɧɧɨɫɬɶ ɫɨɨɛɳɟɫɬɜ ɯɨɪɬɨɛɢɨɧɬɨɜ 
ɧɟɧɚɪɭɲɟɧɧɵɯ ɭɱɚɫɬɤɨɜ ɜɵɲɟ ɧɚ ɛɟɪɟɝɭ ɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɨɛɢɥɢɹ 
ɯɢɪɨɧɨɦɢɞ. ɇɚɪɭɲɟɧɧɵɟ ɭɱɚɫɬɤɢ ɩɨ-ɪɚɡɧɨɦɭ ɪɟɚɝɢɪɭɸɬ ɧɚ ɢɡɦɟɧɟɧɢɟ 
ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ. 

3. ɋɨɝɥɚɫɧɨ ɤɪɢɬɟɪɢɸ Ɏɢɲɟɪɚ ɨɛɴɟɦ ɜɵɥɟɬɚ ɯɢɪɨɧɨɦɢɞ ɞɨɫɬɨɜɟɪɧɨ 
ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ ɢ ɜɵɪɚɜɧɟɧɧɨɫɬɶ ɫɨɨɛɳɟɫɬɜ ɧɚɫɟɤɨɦɵɯ 
ɬɪɚɜɨɫɬɨɹ ɧɚ ɭɪɨɜɧɟ ɫɟɦɟɣɫɬɜ ɢ ɧɚ ɭɪɨɜɧɟ ɜɢɞɨɜ ɝɪɭɩɩɢɪɨɜɤɢ ɀɟɫɬɤɨɤɪɵɥɵɯ 
ɢ ɉɨɥɭɠɟɫɬɤɨɤɪɵɥɵɯ: ɭɜɟɥɢɱɟɧɢɟ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ ɜ ɬɪɚɜɨɫɬɨɟ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɭɜɟɥɢɱɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ Ɇɚɪɝɚɥɟɮɚ (r>0,8), ɢ ɜ ɪɹɞɟ 
ɫɥɭɱɚɟɬ ɭɜɟɥɢɱɟɧɢɟɦ ɡɧɚɱɟɧɢɣ ɢɧɞɟɤɫɚ ɒɟɧɧɨɧɚ (r>0,6). ɉɪɢ ɷɬɨɦ, ɧɚ 
ɩɥɨɳɚɞɹɯ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɡɧɚɱɟɧɢɟɦ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ ɩɨɤɚɡɚɬɟɥɢ 
ɪɚɡɧɨɨɛɪɚɡɢɹ ɩɪɢɧɢɦɚɸɬ ɫɪɟɞɧɢɟ ɡɧɚɱɟɧɢɹ. 

4. ȼɵɩɚɫɧɵɟ ɭɱɚɫɬɤɢ ɢɦɟɸɬ ɧɚɪɭɲɟɧɧɭɸ ɫɬɪɭɤɬɭɪɭ ɫɨɨɛɳɟɫɬɜɚ 
(ɧɢɠɟ ɜɵɪɚɜɧɟɧɧɨɫɬɶ, ɜɵɲɟ ɞɢɫɩɟɪɫɢɹ ɩɨɤɚɡɚɬɟɥɟɣ), ɫɨɝɥɚɫɧɨ ɤɪɢɬɟɪɢɸ 
Ɏɢɲɟɪɚ ɮɚɤɬɨɪ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ ɡɞɟɫɶ ɧɟ ɡɧɚɱɢɦ ɞɥɹ ɩɨɤɚɡɚɬɟɥɟɣ 
ɪɚɡɧɨɨɛɪɚɡɢɹ. ɇɟɧɚɪɭɲɟɧɧɵɟ ɭɱɚɫɬɤɢ - ɛɨɥɟɟ ɭɫɬɨɣɱɢɜɵ ɢ ɫɬɚɛɢɥɶɧɵ ɩɨ 
ɫɨɫɬɚɜɭ ɢ ɫɬɪɭɤɬɭɪɟ, ɡɞɟɫɶ ɭɜɟɥɢɱɟɧɢɟ ɨɛɢɥɢɹ ɯɢɪɨɧɨɦɢɞ ɞɨɫɬɨɜɟɪɧɨ ɜɥɢɹɟɬ 
ɧɚ ɡɧɚɱɟɧɢɹ ɢɧɞɟɤɫɚ Ɇɚɪɝɚɥɟɮɚ (r>0,7) ɢ ɢɧɞɟɤɫɚ ɒɟɧɧɨɧɚ (r>0,6) ɤɚɤ ɧɚ 
ɭɪɨɜɧɟ ɫɟɦɟɣɫɬɜ, ɬɚɤ ɢ ɧɚ ɭɪɨɜɧɟ ɜɢɞɨɜ. 
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