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Ɋɟɮɟɪɚɬ 

 

 

Ȼɚɤɚɥɚɜɪɫɤɚɹ ɪɚɛɨɬɚ ɩɨ ɬɟɦɟ «ȼɥɢɹɧɢɟ ɩɪɟɩɚɪɚɬɨɜ ɝɭɦɭɫɚ ɧɚ ɫɬɪɭɤɬɭɪɧɨ-

ɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɮɟɧɨɬɢɩ ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ ɩɲɟɧɢɰɵ» ɫɨɞɟɪɠɢɬ 28 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 6 ɢɥɥɸɫɬɪɚɰɢɣ, 24 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɐɟɥɶ ɪɚɛɨɬɵ: ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɷɤɫɬɪɚɤɬɨɜ ɬɨɪɮɚ ɧɚ ɩɪɨɰɟɫɫɵ 

ɩɪɨɪɚɫɬɚɧɢɹ, ɪɚɡɜɢɬɢɟ ɤɨɪɧɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ  ɩɨɩɭɥɹɰɢɢ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  

ɩɲɟɧɢɰɵ Tríticumaestívum ɜ ɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪɟ. ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɨɜɟɞɟɧɨ 

ɢɫɫɥɟɞɨɜɚɧɢɟ ɜɥɢɹɧɢɹ ɷɤɫɬɚɤɬɨɜ ɬɨɪɮɚ ɤɪɭɩɧɵɯ ɢ ɦɟɥɤɢɯ ɱɚɫɬɢɰ ɧɚ ɩɪɨɰɟɫɫɵ 

ɩɪɨɪɚɫɬɚɧɢɹ ɤɥɟɬɨɤ ɩɲɟɧɢɰɵ Tríticumaestívum ɜ ɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪɟ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ȼɜɟɞɟɧɢɟ. 
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ɋɢɫɬɟɦɚ ɤɨɪɟɧɶ ɜɤɥɸɱɚɟɬ ɪɚɡɥɢɱɧɵɟ ɬɢɩɵ ɤɥɟɬɨɤ ɫɨɛɫɬɜɟɧɧɨ ɤɨɪɧɹ ɢ 

ɤɨɦɩɨɧɟɧɬɵ ɪɢɡɨɫɮɟɪɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ, ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ 

"ɩɨɝɪɚɧɢɱɧɵɟ ɤɥɟɬɤɢ" . ɉɨɝɪɚɧɢɱɧɵɟ ɤɥɟɬɤɢ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ 

ɧɟɞɚɜɧɨ, ɩɪɢɱɟɦ ɨɛɧɚɪɭɠɢɥɢ, ɱɬɨ ɨɧɢ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ ɨɬ ɤɥɟɬɨɤ 

ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ ɢ ɤɨɪɧɟɜɨɣ ɦɟɪɢɫɬɟɦɵ ɩɨ ɫɨɫɬɚɜɭ ɛɟɥɤɨɜ ɢ ɊɇɄ.ɉɨɝɪɚɧɢɱɧɵɟ 

ɤɥɟɬɤɢ (bordercells) (ɉɄ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ  ɫɩɟɰɢɮɢɱɟɫɤɭɸ ɩɨɩɭɥɹɰɢɸ  

ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɟɬɚɛɨɥɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ  ɤɥɟɬɨɤ  ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ. ɉɄ  

ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɝɭɥɹɰɢɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ  ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ ɤɨɪɧɹ 

[14, 15], ɜ ɱɚɫɬɧɨɫɬɢ  ɩɪɨɰɟɫɫɨɜ ɤɨɪɧɟɜɨɣ ɷɤɫɤɪɟɰɢɢ [10].ȼ ɝɢɞɪɨɩɨɧɧɨɣ 

ɤɭɥɶɬɭɪɟ ɩɲɟɧɢɰɵ ɩɨɩɭɥɹɰɢɹ ɉɄ  ɜɵɹɜɥɹɟɬɫɹ ɜ ɤɨɪɧɟɜɨɦ  ɚɩɟɤɫɟ  ɭɠɟ ɜ ɤɨɧɰɟ 

1-ɯ ɫɭɬɨɤ ɪɨɫɬɚ [1].  ɉɄ ɜɤɥɸɱɚɸɬɫɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɤɪɭɝ ɪɚɫɬɭɳɟɝɨ ɤɨɪɧɹ 

ɩɪɨɪɨɫɬɤɨɜ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɨɛɥɚɞɚɟɬ 

ɤɚɤ ɛɚɪɶɟɪɧɵɦɢ  ɮɭɧɤɰɢɹɦɢ, ɬɚɤ ɢ ɪɟɝɭɥɹɬɨɪɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɫɚɦɨɦɭ ɪɚɫɬɭɳɟɦɭ ɤɨɪɧɸ [3]. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɢɞɪɨɩɨɧɧɵɟ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ 

ɭɞɨɛɧɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ɞɥɹ ɢɡɭɱɟɧɢɹ ɪɨɥɢ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  ɜ 

ɩɪɨɰɟɫɫɚɯ ɚɞɚɩɬɚɰɢɢ ɤɨɪɧɹ ɤ ɪɚɡɥɢɱɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ. ɉɄ ɢɝɪɚɸɬ ɜɚɠɧɭɸ 

ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ, ɡɚɳɢɳɚɸɳɟɝɨ 

ɤɨɪɧɟɜɨɣ ɚɩɟɤɫ ɢ ɟɝɨ ɦɟɪɢɫɬɟɦɭ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɨɬ ɢɧɜɚɡɢɢ ɪɚɡɥɢɱɧɵɯ ɩɚɬɨɝɟɧɨɜ. ɗɬɨɬ ɛɚɪɶɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɟɥɟɜɵɣ ɱɟɯɨɥ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ. 

 

 

 

 

Цɟɥɶ: ɢɡɭɱɟɧɢɟ ɜɥɢɹɧɢɹ ɷɤɫɬɪɚɤɬɨɜ ɬɨɪɮɚ ɧɚ ɩɪɨɰɟɫɫɵ ɩɪɨɪɚɫɬɚɧɢɹ, 

ɪɚɡɜɢɬɢɟ ɤɨɪɧɹ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ  ɩɨɩɭɥɹɰɢɢ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  

ɩɲɟɧɢɰɵTríticumaestívum ɜɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪɟ 

Зɚɞɚɱɢ: 
ȼ ɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪɟTríticumaestívum ɧɚ ɫɪɟɞɚɯ ɫ ɪɚɡɥɢɱɧɵɦɢ 

ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɷɤɫɬɪɚɤɬɨɜ ɬɨɪɮɚ: 
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-  ɨɩɪɟɞɟɥɢɬɶ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɪɚɫɬɚɧɢɹ  ɫɟɦɹɧ; 

- ɨɩɪɟɞɟɥɢɬɶ ɱɢɫɥɟɧɧɨɫɬɶ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ ɜ ɤɨɪɧɟɜɨɦ ɚɩɟɤɫɟ  2-

ɞɧɟɜɧɵɯ ɩɪɨɪɨɫɬɤɨɜ; 

- ɨɩɪɟɞɟɥɢɬɶ ɞɥɢɧɭ ɤɨɪɧɹ 2-ɞɧɟɜɧɵɯ ɩɪɨɪɨɫɬɤɨɜ. 

ɋɪɚɜɧɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɷɤɫɬɪɚɤɬɨɜ ɬɨɪɮɚ ɫ  ɦɟɥɤɢɦɢ  ɢ 

ɤɪɭɩɧɵɦɢ ɱɚɫɬɢɰɚɦɢɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ƚɥɚɜɚ 1. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1. Ƚɭɦɚɬɵ 

 

Ɉɞɧɨɣ ɢɡ ɜɚɠɧɟɣɲɢɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɝɨ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 

ɹɜɥɹɟɬɫɹ ɫɨɡɞɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɯ ɚɝɪɨɬɟɯɧɨɥɨɝɢɣ, ɧɟ ɡɚɝɪɹɡɧɹɸɳɢɯ 
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ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɩɨɡɜɨɥɹɸɳɢɯ ɩɨɥɭɱɚɬɶ ɤɚɱɟɫɬɜɟɧɧɭɸ ɩɪɨɞɭɤɰɢɸ. 

ɉɨɷɬɨɦɭ ɫɨɜɪɟɦɟɧɧɵɟ ɬɟɯɧɨɥɨɝɢɢ ɞɨɥɠɧɵ ɜɤɥɸɱɚɬɶ ɩɪɢɦɟɧɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɱɢɫɬɵɯ ɛɢɨɫɬɢɦɭɥɹɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɬɨɥɶɤɨ ɩɨɜɵɲɚɸɬ ɭɪɨɠɚɣɧɨɫɬɶ, ɧɨ ɢ 

ɭɥɭɱɲɚɸɬ ɤɚɱɟɫɬɜɨ ɢ ɫɧɢɠɚɸɬ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ [2, 4, 5]. 

ɋɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɝɭɦɢɧɨɜɵɯ ɩɪɟɩɚɪɚɬɨɜ ɦɨɠɧɨ ɬɜɟɪɞɨ 

ɫɱɢɬɚɬɶ ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɮɚɤɬɨɦ, ɨɞɧɚɤɨ ɫɬɟɩɟɧɶ ɟɝɨ ɩɪɨɹɜɥɟɧɢɹ ɧɟ ɜɫɟɝɞɚ 

ɫɬɚɛɢɥɶɧɚ. 

Ƚɭɦɢɧɨɜɵɟ ɩɪɟɩɚɪɚɬɵ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɸɬ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ 

ɭɪɨɠɚɹ ɢ ɟɝɨ ɤɚɱɟɫɬɜɨ [1, 3, 6]. 

Ƚȼ — ɩɪɢɪɨɞɧɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɨɫɬɚɜɥɹɸɳɢɟ ɨɬ 

50 ɞɨ 90 % ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɬɨɪɮɚ, ɭɝɥɟɣ, ɫɚɩɪɨɩɟɥɟɣ ɢ ɧɟɠɢɜɨɣ 

ɦɚɬɟɪɢɢ ɩɨɱɜɟɧɧɵɯ ɢ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ. 

Ƚɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ 

ɪɚɫɬɢɬɟɥɶɧɵɯ ɢ ɠɢɜɨɬɧɵɯ ɨɫɬɚɬɤɨɜ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɢ 

ɚɛɢɨɬɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ ɫɪɟɞɵ, ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɦɚɤɪɨɤɨɦɩɨɧɟɧɬɭ 

ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɜɟɳɟɫɬɜɚ ɩɨɱɜɟɧɧɵɯ ɢ ɜɨɞɧɵɯ ɷɤɨɫɢɫɬɟɦ, ɚ ɬɚɤɠɟ ɬɜɟɪɞɵɯ 

ɝɨɪɸɱɢɯ ɢɫɤɨɩɚɟɦɵɯ [22]. 

Ɉɛɳɟɩɪɢɧɹɬɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɝɭɦɢɧɨɜɵɯ ɜɟɳɟɫɬɜ ɨɫɧɨɜɚɧɚ ɧɚ 

ɪɚɡɥɢɱɢɢ ɜ ɪɚɫɬɜɨɪɢɦɨɫɬɢ ɜ ɤɢɫɥɨɬɚɯ ɢ ɳɟɥɨɱɚɯ. ɋɨɝɥɚɫɧɨ ɷɬɨɣ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ, ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ ɩɨɞɪɚɡɞɟɥɹɸɬ ɧɚ ɬɪɢ ɫɨɫɬɚɜɥɹɸɳɢɟ: 

 Ƚɭɦɢɧ — ɧɟɢɡɜɥɟɤɚɟɦɵɣ ɨɫɬɚɬɨɤ, ɧɟɪɚɫɬɜɨɪɢɦɵɣ ɜɨ ɜɫёɦ 

ɞɢɚɩɚɡɨɧɟ pH; 

 Ƚɭɦɢɧɨɜɵɟ ɤɢɫɥɨɬɵ — ɮɪɚɤɰɢɹ, ɪɚɫɬɜɨɪɢɦɚɹ ɩɪɢ pH>2; 

 Ɏɭɥɶɜɨɤɢɫɥɨɬɵ — ɮɪɚɤɰɢɹ, ɪɚɫɬɜɨɪɢɦɚɹ ɜɨ ɜɫёɦ 

ɞɢɚɩɚɡɨɧɟ pH [17] [18].  

 

https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%BC%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D1%83%D0%BC%D0%B8%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BB%D1%8C%D0%B2%D0%BE%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BF%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C
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ɉɨ ɞɚɧɧɵɦ ɜɟɝɟɬɚɰɢɨɧɧɵɯ ɨɩɵɬɨɜ [4, 10] ɝɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ 

ɨɤɚɡɵɜɚɥɢ ɜɥɢɹɧɢɟ ɧɚ ɝɟɧɟɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɪɚɫɬɟɧɢɣ. Ɉɧɢ ɫɬɢɦɭɥɢɪɨɜɚɥɢ 

ɫɢɧɬɟɡ ȾɇɄ ɜ ɩɪɨɪɨɫɬɤɚɯ, ɜɵɪɚɳɟɧɧɵɯ ɢɡ ɨɛɪɚɛɨɬɚɧɧɵɯ ɫɟɦɹɧ. ɉɨɜɵɲɚɥɚɫɶ 

ɭɪɨɠɚɣɧɨɫɬɶ ɢ ɛɟɥɤɨɜɨɫɬɶ ɡɟɪɧɚ ɩɲɟɧɢɰɵ, ɩɪɢɱёɦ ɞɟɣɫɬɜɢɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɝɭɦɚɬɨɜ ɧɚ ɪɨɞɢɬɟɥɶɫɤɢɟ ɮɨɪɦɵ ɜ ɩɟɪɜɨɦ ɩɨɤɨɥɟɧɢɢ ɜɵɪɚɠɚɥɨɫɶ ɜ 

ɭɜɟɥɢɱɟɧɢɢ ɷɧɟɪɝɢɢ ɩɪɨɪɚɫɬɚɧɢɹ,  ɜɫɯɨɠɟɫɬɢ, ɚɛɫɨɥɸɬɧɨɣ ɦɚɫɫɟ ɫɟɦɹɧ ɢ ɢɯ 

ɤɨɥɢɱɟɫɬɜɟ [10]. 

ɉɨ ɞɚɧɧɵɦ [14, 15, 15] ɨɛɪɚɛɨɬɤɚ ɫɟɦɹɧ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɢ 

ɹɪɨɜɵɯ ɤɭɥɶɬɭɪ ɪɚɫɬɜɨɪɨɦ ɝɭɦɚɬɚ ɧɚɬɪɢɹ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 2,5% (10 ɥ/ɬ ɫɟɦɹɧ) ɫ 

ɞɨɛɚɜɥɟɧɢɟɦ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɧɨɪɦɵ ɩɪɨɬɪɚɜɢɬɟɥɹ ɨɛɟɫɩɟɱɢɜɚɥɚ ɩɨɥɭɱɟɧɢɟ 

ɫɭɳɟɫɬɜɟɧɧɵɯ ɩɪɢɛɚɜɨɤ ɡɟɪɧɚ: ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ 2,6 ɰ/ɝɚ, ɹɱɦɟɧɹ 2,6 ɰ/ɝɚ, ɨɜɫɚ 

2,3 ɰ/ɝɚ. 

ɉɪɨɜɟɪɤɚ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɧɟɤɨɪɧɟɜɵɯ ɩɨɞɤɨɪɦɨɤ ɝɭɦɚɬɨɦ 

ɧɚɬɪɢɹ ɫ ɦɨɱɟɜɢɧɨɣ ɩɨɤɚɡɚɥɚ, ɱɬɨ ɩɪɢɛɚɜɤɚ ɭɪɨɠɚɹ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ 

ɫɨɫɬɚɜɥɹɟɬ ɜ ɫɪɟɞɧɟɦ 2-4 ɰ/ɝɚ ɛɟɡ ɩɪɟɞɩɨɫɟɜɧɨɣ ɨɛɪɚɛɨɬɤɢ ɫɟɦɹɧ ɢ 4,9 ɰ/ɝɚ ɫ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɨɣ ɝɭɦɚɬɨɦ ɧɚɬɪɢɹ. ɋɨɞɟɪɠɚɧɢɟ ɤɥɟɣɤɨɜɢɧɵ ɩɪɢ 

ɷɬɨɦ ɩɨɜɵɲɚɥɨɫɶ ɧɚ 3-3,5%. ɉɨ ɢɯ ɞɚɧɧɵɦ, ɥɭɱɲɢɦɢ ɫɪɨɤɚɦɢ ɞɥɹ 

ɨɩɪɵɫɤɢɜɚɧɢɹ ɪɚɫɬɟɧɢɣ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɹɜɥɹɸɬɫɹ ɨɫɟɧɶ (ɮɚɡɚ ɤɭɳɟɧɢɹ), 

ɪɚɧɧɹɹ ɜɟɫɧɚ, ɤɨɝɞɚ ɪɚɫɬɟɧɢɹ ɬɪɨɝɚɸɬɫɹ ɜ ɪɨɫɬ ɢ ɧɚɥɢɜ ɡɟɪɧɚ; ɞɥɹ ɹɪɨɜɨɣ 

ɩɲɟɧɢɰɵ, ɹɱɦɟɧɹ ɢ ɨɜɫɚ ɮɚɡɚ ɤɭɳɟɧɢɹ ɢ ɧɚɥɢɜ ɡɟɪɧɚ; ɞɥɹ ɤɭɤɭɪɭɡɵ ɮɚɡɚ 3-5 

ɥɢɫɬɨɱɤɨɜ ɢ ɫɦɵɤɚɧɢɹ ɪɹɞɤɨɜ. 

Ƚɭɦɢɧɨɜɵɟ ɜɟɳɟɫɬɜɚ (Ƚɋ) ɨɤɚɡɵɜɚɸɬ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ 

ɩɥɨɞɨɪɨɞɢɟ ɩɨɱɜɵ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɜ ɫɢɥɭ ɢɯ 

ɭɧɢɤɚɥɶɧɵɯ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɯ ɢ ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɫɜɨɣɫɬɜ ɢ ɢɝɪɚɸɬ ɠɢɡɧɟɧɧɨ 

ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɭɫɬɚɧɨɜɥɟɧɢɢ ɛɢɨɬɢɱɟɫɤɢɯ ɢ ɚɛɢɨɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 

ɜɧɭɬɪɢ ɪɚɫɬɢɬɟɥɶɧɨɣ ɪɢɡɨɫɮɟɪɵ. Ɉɞɧɚɤɨ ɬɪɟɛɭɟɬɫɹ ɜɫɟɫɬɨɪɨɧɧɟɟ ɩɨɧɢɦɚɧɢɟ 

ɫɩɨɫɨɛɚ ɞɟɣɫɬɜɢɹ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɤɚɧɢ Ƚɋ, ɩɨɫɤɨɥɶɤɭ ɷɬɢ ɡɧɚɧɢɹ ɦɨɝɭɬ ɛɵɬɶ 

ɩɨɥɟɡɧɵ ɞɥɹ ɪɚɡɪɚɛɨɬɤɢ ɩɟɪɟɞɨɜɵɯ ɦɟɬɨɞɨɜ ɭɩɪɚɜɥɟɧɢɹ ɪɢɡɨɫɮɟɪɨɣ. ɗɬɢ 

ɜɟɳɟɫɬɜɚ ɜɵɡɵɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ ɩɪɨɰɟɫɫɵ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ 
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ɤɥɟɬɤɚɯ ɢ ɦɨɝɭɬ ɭɫɢɥɢɬɶ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɪɚɡɥɢɱɧɵɦ ɜɢɞɚɦ 

ɚɛɢɨɬɢɱɟɫɤɢɯ ɫɬɪɟɫɫɨɜ. HS ɩɪɨɹɜɥɹɸɬ ɫɜɨɢ ɷɮɮɟɤɬɵ ɜ ɤɥɟɬɤɚɯ ɩɨɫɪɟɞɫɬɜɨɦ 

ɝɟɧɟɬɢɱɟɫɤɢɯ, ɩɨɫɬɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɢ ɩɨɫɬɬɪɚɧɫɥɹɰɢɨɧɧɵɯ ɦɨɞɢɮɢɤɚɰɢɣ 

ɫɢɝɧɚɥɶɧɵɯ ɫɭɳɧɨɫɬɟɣ, ɤɨɬɨɪɵɟ ɜɵɡɵɜɚɸɬ ɪɚɡɥɢɱɧɵɟ ɦɨɥɟɤɭɥɹɪɧɵɟ, 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ. ɉɨɧɢɦɚɧɢɟ ɬɚɤɢɯ 

ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɦɟɯɚɧɢɡɦɨɜ ɨɛɟɫɩɟɱɢɬ ɥɭɱɲɭɸ ɩɟɪɫɩɟɤɬɢɜɭ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɫɢɝɧɚɥɨɜ ɢ ɫɢɝɧɚɥɶɧɵɯ ɩɟɪɟɤɪɟɫɬɧɵɯ ɩɨɦɟɯ HS, ɤɨɬɨɪɵɟ 

ɨɩɨɫɪɟɞɭɸɬ ɪɚɡɥɢɱɧɵɟ ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ ɢ ɝɨɪɦɨɧɚɥɶɧɵɟ ɫɟɬɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ 

ɫɢɫɬɟɦɚɯ ɪɚɫɬɟɧɢɣ. HS - ɫɭɩɪɚɦɨɥɟɤɭɥɹɪɧɵɟ ɫɬɪɭɤɬɭɪɵ ɝɟɬɟɪɨɝɟɧɧɵɯ ɦɨɥɟɤɭɥ, 

ɜɤɥɸɱɚɸɳɢɟ ɫɚɯɚɪ, ɠɢɪɧɵɟ ɤɢɫɥɨɬɵ, ɩɨɥɢɩɟɩɬɢɞɵ, ɚɥɢɮɚɬɢɱɟɫɤɢɟ ɰɟɩɢ ɢ 

ɚɪɨɦɚɬɢɱɟɫɤɢɟ ɤɨɥɶɰɚ, ɭɞɟɪɠɢɜɚɟɦɵɟ ɜɦɟɫɬɟ ɝɢɞɪɨɮɨɛɧɵɦɢ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɦɢ 

(ɬɚɤɢɦɢ ɤɚɤ ɜɚɧ-ɞɟɪ-ɜɚɚɥɶɫ, π-π, ɢɨɧ-ɞɢɩɨɥɶɧɵɣ) ɢ ɜɨɞɨɪɨɞɧɵɦɢ ɫɜɹɡɹɦɢ. 

 Ɋɚɫɬɟɧɢɹ, ɪɚɫɬɭɳɢɟ ɜ ɩɨɱɜɚɯ ɫ ɚɞɟɤɜɚɬɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ Ƚɋ, ɢɥɢ ɬɟ, ɤɨɬɨɪɵɟ 

ɩɨɞɜɟɪɠɟɧɵ ɥɢɫɬɜɟɧɧɨɦɭ ɫɩɪɟɸ, ɫɨɫɬɨɹɳɟɦɭ ɢɡ Ƚɋ, ɹɜɥɹɸɬɫɹ ɛɨɥɟɟ 

ɡɞɨɪɨɜɵɦɢ; ɷɬɢ ɪɚɫɬɟɧɢɹ ɯɨɪɨɲɨ ɫɩɪɚɜɥɹɸɬɫɹ ɫɨ ɫɬɪɟɫɫɨɜɵɦɢ ɭɫɥɨɜɢɹɦɢ ɢ 

ɨɛɟɫɩɟɱɢɜɚɸɬ ɜɵɫɨɤɢɟ ɭɪɨɠɚɢ ɫ ɭɥɭɱɲɟɧɧɵɦ ɤɚɱɟɫɬɜɨɦ ɩɢɬɚɧɢɹ.  

ɉɪɢɫɭɬɫɬɜɢɟ HS ɜ ɩɨɱɜɟ ɫɬɢɦɭɥɢɪɭɟɬ ɪɨɫɬ ɤɨɪɧɟɣ ɢ ɩɨɛɟɝɨɜ 

ɩɭɬɟɦ ɭɥɭɱɲɟɧɢɹ ɦɢɧɟɪɚɥɶɧɨɝɨ ɩɢɬɚɧɢɹ ɩɨɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɩɨɱɜɵ. Ⱥɤɬɢɜɧɨɫɬɶ 

ɷɬɢɯ ɜɟɳɟɫɬɜ ɦɨɠɧɨ ɨɰɟɧɢɬɶ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɜɵɯɨɞɚ ɢ ɚɤɬɢɜɧɨɝɨ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ 

[23]. HS ɪɟɝɭɥɢɪɭɸɬ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɢ ɚɫɫɢɦɢɥɹɰɢɸ ɦɢɧɟɪɚɥɨɜ ɩɨɫɪɟɞɫɬɜɨɦ ɢɯ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢ ɩɨɬɟɧɰɢɚɥɶɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɷɮɮɟɤɬɨɜ. ɗɬɢ ɷɮɮɟɤɬɵ 

ɨɛɵɱɧɨ ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɤɚɤ ɩɪɹɦɵɟ ɢ ɤɨɫɜɟɧɧɵɟ .Ⱦɟɹɬɟɥɶɧɨɫɬɶ Ƚɋ ɜ ɩɟɪɜɭɸ 

ɨɱɟɪɟɞɶ ɡɚɜɢɫɢɬ ɨɬ ɫɬɪɭɤɬɭɪɧɵɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɝɪɭɩɩ ɢ ɢɯ 

ɫɤɥɨɧɧɨɫɬɢ ɤ ɜɡɚɢɦɨɞɟɣɫɬɜɢɸ ɫ ɧɟɨɪɝɚɧɢɱɟɫɤɢɦɢ ɢ ɨɪɝɚɧɢɱɟɫɤɢɦɢ ɢɨɧɚɦɢ ɢ 

ɦɨɥɟɤɭɥɚɦɢ, ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɩɨɱɜɟɧɧɨɦ ɫɭɛɫɬɪɚɬɟ .Ʉɪɨɦɟ ɬɨɝɨ, HS ɜ ɨɫɧɨɜɧɨɦ 

ɜɥɢɹɟɬ ɧɚ ɛɢɨɞɨɫɬɭɩɧɨɫɬɶ ɛɢɨɝɟɧɧɵɯ ɜɟɳɟɫɬɜ ɛɥɚɝɨɞɚɪɹ ɢɯ ɫɩɨɫɨɛɧɨɫɬɢ 

ɨɛɪɚɡɨɜɵɜɚɬɶ ɤɨɦɩɥɟɤɫɵ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɢɨɧɚɦɢ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɞɨɫɬɭɩɧɨɫɬɶ 

ɦɢɤɪɨɧɭɬɪɢɟɧɬɨɜ (ɰɢɧɤ, ɦɚɪɝɚɧɟɰ, ɦɟɞɶ ɢ ɠɟɥɟɡɨ); ɢ ɦɚɤɪɨɷɥɟɦɟɧɬɵ (ɮɨɫɮɨɪ), 

ɢ ɨɫɨɛɟɧɧɨ ɤɨɝɞɚ ɷɬɢ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɜ ɩɨɱɜɟ ɧɟɞɨɫɬɚɬɨɱɧɵ . ɂ ɧɚɨɛɨɪɨɬ, 

ɩɪɹɦɨɟ ɞɟɣɫɬɜɢɟ HS ɫɜɹɡɚɧɨ ɫ ɢɯ ɥɨɤɚɥɢɡɨɜɚɧɧɵɦɢ ɰɟɥɟɜɵɦɢ ɢ ɧɟɰɟɥɟɜɵɦɢ 
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ɷɮɮɟɤɬɚɦɢ ɧɚ ɦɟɦɛɪɚɧɚɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɢɧɢɰɢɢɪɨɜɚɬɶ 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɢ ɦɨɥɟɤɭɥɹɪɧɵɟ ɩɪɨɰɟɫɫɵ ɧɚ ɩɨɫɬɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɭɪɨɜɧɹɯ ɜ 

ɤɨɪɧɹɯ ɢ ɩɨɛɟɝɚɯ [24]. Ʉɚɤ ɩɪɚɜɢɥɨ, ɰɟɥɟɜɵɟ ɷɮɮɟɤɬɵ Ƚɋ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɭɫɢɥɢɜɚɸɬ ɩɨɝɥɨɳɟɧɢɟ ɦɚɤɪɨɷɥɟɦɟɧɬɨɜ ɢ ɦɢɤɪɨɧɭɬɪɢɟɧɬɨɜ ɜ ɪɚɫɬɟɧɢɹɯ. 

 

1.2 . Ƚɢɞɪɨɩɨɧɢɤɚ 

Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɨɛɭɫɥɨɜɥɟɧ ɧɚ ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɫɬɟɧɢɣ ɧɚ ɢɫɤɭɫɫɬɜɟɧɧɵɯ 

ɫɪɟɞɚɯ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɩɨɱɜɵ. ɉɢɬɚɸɬɫɹ ɪɚɫɬɟɧɢɹ ɜ ɞɚɧɧɨɣ ɤɭɥɶɬɭɪɟ ɫ 

ɩɨɦɨɳɶɸ ɩɢɬɚɬɟɥɶɧɨɝɨ ɪɚɫɬɜɨɪɚ, ɤɨɬɨɪɵɣ ɨɤɪɭɠɚɟɬ ɤɨɪɧɢ. Ƚɢɞɪɨɩɨɧɢɤɚ 

ɩɨɡɜɨɥɹɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɭɫɥɨɜɢɹ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɪɚɫɬɟɧɢɣ ɬ.ɟ. ɫɨɡɞɚɜɚɬɶ 

ɧɟɨɛɯɨɞɢɦɵɣ ɪɟɠɢɦ ɩɢɬɚɧɢɹ ɞɥɹ ɤɨɪɧɟɣ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɩɨɥɧɨɫɬɶɸ 

ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɬɪɟɛɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɜ ɩɢɬɚɬɟɥɶɧɵɯ ɷɥɟɦɟɧɬɚɯ. Ⱥ ɜ ɱɚɫɬɧɨɫɬɢ, 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ, ɧɚɢɛɨɥɟɟ ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɞɥɹ 

ɮɨɬɨɫɢɧɬɟɡɚ, ɚ ɬɚɤ ɠɟ ɜɨɡɦɨɠɧɨ ɧɚɢɥɭɱɲɟɦ ɫɩɨɫɨɛɨɦ ɪɟɝɭɥɢɪɨɜɚɬɶ 

ɬɟɦɩɟɪɚɬɭɪɭ ɜɨɡɞɭɯɚ ɢ ɤɨɪɧɟɨɛɢɬɚɟɦɨɝɨ ɩɪɨɫɬɪɚɧɫɬɜɚ. ȿɳё ɜɚɠɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɜɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪ ɹɜɥɹɟɬɫɹ – ɨɩɪɟɞɟɥɟɧɧɚɹ ɫɨɡɞɚɜɚɟɦɚɹ 

ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɫɜɟɳɟɧɢɹ. ɉɨɥɭɱɟɧɢɟ 

ɨɱɟɧɶ ɜɵɫɨɤɢɯ ɭɪɨɠɚɟɜ, ɥɭɱɲɟɝɨ ɤɚɱɟɫɬɜɚ ɢ ɡɚ ɛɨɥɟɟ ɤɨɪɨɬɤɢɣ ɫɪɨɤ – ɷɬɨ 

ɫɨɡɞɚɧɢɟ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ ɞɥɹ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ ɪɚɫɬɟɧɢɣ [21]. 

ȼɵɪɚɳɢɜɚɧɢɟ ɪɚɫɬɟɧɢɣ ɢɦɟɧɧɨ ɫɩɨɫɨɛɨɦ ɝɢɞɪɨɩɨɧɢɤɢ ɦɟɧɟɟ ɬɪɭɞɨɟɦɤɨ, 

ɱɟɦ ɜ ɩɨɱɜɟɧɧɨɣ ɤɭɥɶɬɭɪɟ, ɜɨɞɚ ɢ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ ɪɚɫɯɨɞɭɸɬɫɹ 

ɷɤɨɧɨɦɧɟɟ. ȼ ɞɚɧɧɵɯ ɭɫɥɨɜɢɹɯ ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɩɚɞɚɟɬ ɛɨɪɶɛɚ ɫ ɫɨɪɧɹɤɚɦɢ.  

ɉɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɝɢɞɪɨɩɨɧɧɵɦ ɫɩɨɫɨɛɨɦ ɪɚɫɬɟɧɢɟ ɩɢɬɚɟɬɫɹ ɤɨɪɧɹɦɢ ɧɟ 

ɜ ɩɨɱɜɟ, ɚ ɜɨ ɜɥɚɠɧɨ-ɜɨɡɞɭɲɧɨɣ, ɫɢɥɶɧɨ ɚɷɪɢɪɭɟɦɨɣ ɜɨɞɧɨɣ, ɢɥɢ ɬɜёɪɞɨɣ, ɧɨ 

ɩɨɪɢɫɬɨɣ, ɜɥɚɝɨ- ɢ ɜɨɡɞɭɯɨёɦɤɨɣ ɫɪɟɞɟ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɞɵɯɚɧɢɸ ɤɨɪɧɟɣ, 

ɢ ɬɪɟɛɭɟɬ ɫɪɚɜɧɢɬɟɥɶɧɨ ɱɚɫɬɨɝɨ (ɢɥɢ ɩɨɫɬɨɹɧɧɨ-ɤɚɩɟɥɶɧɨɝɨ) ɩɨɥɢɜɚ ɪɚɛɨɱɢɦ 

ɪɚɫɬɜɨɪɨɦ ɦɢɧɟɪɚɥɶɧɵɯ ɫɨɥɟɣ, ɩɪɢɝɨɬɨɜɥɟɧɧɵɦ ɩɨ ɩɨɬɪɟɛɧɨɫɬɹɦ ɷɬɨɝɨ 
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ɪɚɫɬɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɬɚɤɢɯ ɡɚɦɟɧɢɬɟɥɟɣ ɦɨɝɭɬ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɝɪɚɜɢɣ, ɳɟɛɟɧɶ, 

ɚ ɬɚɤɠɟ ɧɟɤɨɬɨɪɵɟ ɩɨɪɢɫɬɵɟ ɦɚɬɟɪɢɚɥɵ — ɤɟɪɚɦɡɢɬ, ɜɟɪɦɢɤɭɥɢɬ ɢ ɞɪ. 

Ʉɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɪɚɫɬɟɧɢɣ ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ ɢɯ ɫɩɨɫɨɛɨɦ ɝɢɞɪɨɩɨɧɢɤɢ 

ɪɚɡɜɢɜɚɟɬɫɹ ɧɚ ɬɜёɪɞɵɯ ɫɭɛɫɬɪɚɬɚɯ, ɧɟ ɢɦɟɸɳɢɯ ɩɢɬɚɬɟɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ, ɜ ɜɨɞɟ 

ɢɥɢ ɜɨ ɜɥɚɠɧɨɦ ɜɨɡɞɭɯɟ (ɚɷɪɨɩɨɧɢɤɚ). ɉɪɢɦɟɪɨɦ ɨɪɝɚɧɢɱɟɫɤɨɝɨ ɫɭɛɫɬɪɚɬɚ 

ɫɥɭɠɢɬ ɤɨɤɨɫɨɜɨɟ ɜɨɥɨɤɧɨ: ɷɬɨ ɩɟɪɟɦɨɥɨɬɚɹ ɫɤɨɪɥɭɩɚ ɢ ɥɵɤɨ ɤɨɤɨɫɨɜɨɝɨ 

ɨɪɟɯɚ — ɤɨɣɪ, ɢɡ ɤɨɬɨɪɨɣ ɜɵɦɵɬɵ ɫɨɥɢ ɠɟɥɟɡɚ ɢ ɦɚɝɧɢɹ. ȼ ɟɫɬɟɫɬɜɟɧɧɨɣ ɫɪɟɞɟ 

ɤɨɤɨɫɨɜɨɟ ɜɨɥɨɤɧɨ ɫɥɭɠɢɬ ɩɟɪɜɨɧɚɱɚɥɶɧɵɦ ɝɪɭɧɬɨɦ ɞɥɹ ɤɨɪɧɟɣ 

ɧɨɜɨɪɨɠɞɟɧɧɨɣ ɩɚɥɶɦɵ. Ʉɨɤɨɫɨɜɨɟ ɜɨɥɨɤɧɨ ɥɟɝɱɟ ɜɨɞɵ, ɩɨɷɬɨɦɭ ɩɪɢ ɩɨɥɢɜɟ ɧɟ 

ɭɬɚɩɥɢɜɚɟɬɫɹ ɤɚɤ ɩɨɱɜɨɝɪɭɧɬ, ɚ ɪɚɡɛɭɯɚɟɬ, ɧɚɩɨɥɧɹɹɫɶ ɜɨɡɞɭɯɨɦ [21]. Ʉɚɠɞɨɟ 

ɜɨɥɨɤɧɨ ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɣ ɬɨɥɳɟ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɨɪ ɢ ɤɚɧɚɥɶɰɟɜ. ɋɢɥɨɣ 

ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɧɚɬɹɠɟɧɢɹ ɤɚɧɚɥɶɰɵ ɡɚɩɨɥɧɹɸɬɫɹ ɪɚɛɨɱɢɦ ɪɚɫɬɜɨɪɨɦ, ɧɨ 

ɤɨɪɧɟɜɨɣ ɜɨɥɨɫɨɤ ɜɵɩɢɜɚɟɬ ɫɨɞɟɪɠɢɦɨɟ, ɩɪɨɪɚɫɬɚɹ ɪɹɞɨɦ. Ƚɥɚɞɤɚɹ 

ɩɨɜɟɪɯɧɨɫɬɶ ɜɨɥɨɤɧɚ ɩɨɡɜɨɥɹɟɬ ɤɨɪɧɸ ɫɜɨɛɨɞɧɨ ɫɤɨɥɶɡɢɬɶ ɨɬ 

ɜɵɩɢɬɨɣ ɦɢɤɪɨɩɨɪɵ ɤ ɫɥɟɞɭɸɳɟɣ. ɋɟɬɶɸ ɦɢɤɪɨɬɪɭɛɨɱɟɤ ɤɨɤɨɫɨɜɨɟ ɜɨɥɨɤɧɨ 

ɪɚɫɩɪɟɞɟɥɹɟɬ ɜɨɞɭ ɢ ɜɨɡɞɭɯ ɩɨ ɜɫɟɦɭ ɫɜɨɟɦɭ ɨɛɴёɦɭ. ȼɨɥɨɤɧɨ ɤɨɤɨɫɚ, ɤɚɤ 

ɩɨɥɧɨɫɬɶɸ ɪɟɤɭɥɶɬɢɜɢɪɭɟɦɵɣ, ɷɤɨɥɨɝɢɱɟɫɤɢ ɞɪɭɠɟɫɬɜɟɧɧɵɣ ɫɭɛɫɬɪɚɬ, 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚ ɦɧɨɝɢɯ ɝɨɥɥɚɧɞɫɤɢɯ ɝɢɞɪɨɩɨɧɢɤ-ɮɟɪɦɚɯ, ɩɪɢ ɜɵɪɚɳɢɜɚɧɢɢ 

ɦɧɨɝɨɥɟɬɧɢɯ ɪɚɫɬɟɧɢɣ, ɧɚɩɪɢɦɟɪ, ɪɨɡ.  

ɂɫɬɨɳɟɧɢɟ ɢ ɡɚɝɪɹɡɧɟɧɢɟ ɡɟɦɟɥɶ ɟɳё ɧɟ ɨɱɟɜɢɞɧɨ, ɧɨ ɧɟɯɜɚɬɤɚ ɜɨɞɵ ɭɠɟ 

ɨɫɬɪɨ ɱɭɜɫɬɜɭɟɬɫɹ ɜ ɧɟɤɨɬɨɪɵɯ ɪɟɝɢɨɧɚɯ, ɧɚɩɪɢɦɟɪ, ɜ ɈȺɗ, ɂɡɪɚɢɥɟ, Ʉɭɜɟɣɬɟ. 

ȼ ɷɬɢɯ ɪɟɝɢɨɧɚɯ ɨɫɬɪɨ ɜɫɬɚёɬ ɩɪɨɛɥɟɦɚ ɨɪɨɲɟɧɢɹ [21]. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɨ 

80 % ɜɫɟɯ ɨɜɨɳɟɣ, ɡɟɥɟɧɢ, ɮɪɭɤɬɨɜ, ɜ ɂɡɪɚɢɥɟ ɜɵɪɚɳɢɜɚɟɬɫɹ ɝɢɞɪɨɩɨɧɧɵɦ 

ɫɩɨɫɨɛɨɦ. Ƚɢɞɪɨɩɨɧɢɤɚ — ɢɞɟɚɥɶɧɨɟ ɪɟɲɟɧɢɟ ɞɥɹ ɠɚɪɤɢɯ ɡɚɫɭɲɥɢɜɵɯ ɫɬɪɚɧ, 

ɬɚɤ ɤɚɤ ɩɪɢ ɷɤɨɧɨɦɢɢ ɜɨɞɵ ɜ ɪɚɡɵ ɦɨɠɧɨ ɫɧɢɦɚɬɶ ɦɧɨɠɟɫɬɜɨ ɭɪɨɠɚɟɜ ɡɚ ɝɨɞ. 

ɉɪɢ ɬɟɩɥɢɱɧɨɦ ɜɵɪɚɳɢɜɚɧɢɢ ɜ ɫɟɜɟɪɧɵɯ ɲɢɪɨɬɚɯ ɝɢɞɪɨɩɨɧɢɤɚ ɬɚɤɠɟ 

ɩɨɤɚɡɵɜɚɟɬ ɨɬɥɢɱɧɵɟ ɪɟɡɭɥɶɬɚɬɵ, ɩɪɢ ɧɚɥɢɱɢɢ ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ ɨɫɜɟɳɟɧɢɹ[20]. 

Ɋɚɡɜɢɬɢɟ ɝɢɞɪɨɩɨɧɢɤɢ ɜ Ɋɨɫɫɢɢ ɫɜɹɡɚɧɨ ɫ ɜɨɡɪɚɫɬɚɸɳɢɦ ɢɧɬɟɪɟɫɨɦ ɤ ɬ. ɧ. 

«ɦɚɥɵɦ ɮɟɪɦɟɪɫɤɢɦ ɯɨɡɹɣɫɬɜɚɦ», ɝɞɟ ɧɚ ɧɟɛɨɥɶɲɨɣ ɩɥɨɳɚɞɢ ɦɨɠɧɨ 

https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D0%B2%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A9%D0%B5%D0%B1%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%B0%D0%BC%D0%B7%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BC%D0%B8%D0%BA%D1%83%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%90%D1%8D%D1%80%D0%BE%D0%BF%D0%BE%D0%BD%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B9%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BF%D0%BE%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BE%D1%81%D0%B2%D0%B5%D1%89%D0%B5%D0%BD%D0%B8%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B9


11 

 

ɜɵɪɚɳɢɜɚɬɶ ɡɟɥɟɧɶ, ɨɜɨɳɢ, ɰɜɟɬɨɱɧɵɟ ɢ ɹɝɨɞɧɵɟ ɤɭɥɶɬɭɪɵ. ȼɫё ɛɨɥɶɲɟɣ 

ɩɨɩɭɥɹɪɧɨɫɬɶɸ ɩɨɥɶɡɭɸɬɫɹ ɦɨɞɭɥɶɧɵɟ ɫɢɫɬɟɦɵ ɤɚɩɟɥɶɧɨɝɨ ɩɨɥɢɜɚ. Ɉɧɢ 

ɩɨɡɜɨɥɹɸɬ ɫɨɡɞɚɬɶ ɡɚ ɤɨɪɨɬɤɢɣ ɫɪɨɤ ɢ ɩɪɢ ɧɟɛɨɥɶɲɢɯ ɡɚɬɪɚɬɚɯ ɨɪɨɫɢɬɟɥɶɧɭɸ 

ɫɢɫɬɟɦɭ ɤɚɤ ɞɥɹ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɡɟɦɟɥɶɧɨɝɨ ɜɵɪɚɳɢɜɚɧɢɹ, ɬɚɤ ɢ ɞɥɹ 

ɝɢɞɪɨɩɨɧɧɵɯ ɭɫɬɚɧɨɜɨɤ ɬɢɩɚ ɤɚɩɟɥɶɧɨɝɨ ɩɨɥɢɜɚ. ɇɚɛɢɪɚɟɬ ɨɛɨɪɨɬɵ ɬɟɯɧɨɥɨɝɢɹ 

ɩɪɨɝɪɟɫɫɢɜɧɨɝɨ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ — ɜɵɪɚɳɢɜɚɧɢɟ ɫɴɟɞɨɛɧɨɣ ɡɟɥɟɧɢ ɢ ɨɜɨɳɟɣ ɜ 

ɡɚɤɪɵɬɵɯ ɩɨɦɟɳɟɧɢɹɯ [20].  

 

1.3. Зɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ 

 

Ɂɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ — ɜɚɠɧɟɣɲɚɹ ɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ 

ɱɟɥɨɜɟɤɚ ɝɪɭɩɩɚ ɜɨɡɞɟɥɵɜɚɟɦɵɯ ɪɚɫɬɟɧɢɣ, ɞɚɸɳɢɯ ɡɟɪɧɨ, ɨɫɧɨɜɧɨɣ ɩɪɨɞɭɤɬ 

ɩɢɬɚɧɢɹ ɱɟɥɨɜɟɤɚ, ɫɵɪɶё ɞɥɹ ɦɧɨɝɢɯ ɨɬɪɚɫɥɟɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ 

ɢ ɤɨɪɦɚ ɞɥɹ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɠɢɜɨɬɧɵɯ. 

Ɂɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɯɥɟɛɧɵɟ ɢ ɡɟɪɧɨɛɨɛɨɜɵɟ.  

Ɂɟɪɧɨ ɯɥɟɛɧɵɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɫɨɞɟɪɠɢɬ ɦɧɨɝɨ ɭɝɥɟɜɨɞɨɜ (60—80 % ɧɚ 

ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ), ɛɟɥɤɨɜ (7—20 % ɧɚ ɫɭɯɨɟ ɜɟɳɟɫɬɜɨ), ɮɟɪɦɟɧɬɵ, ɜɢɬɚɦɢɧɵ 

ɝɪɭɩɩɵ B (B1, B2, B6), PP ɢ ɩɪɨɜɢɬɚɦɢɧ Ⱥ, ɱɟɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɵɫɨɤɚɹ 

ɩɢɬɚɬɟɥɶɧɨɫɬɶ ɟɝɨ ɞɥɹ ɱɟɥɨɜɟɤɚ ɢ ɰɟɧɧɨɫɬɶ ɞɥɹ ɤɨɪɦɨɜɨɝɨ ɢɫɩɨɥɶɡɨɜɚɧɢɹ. 

Ɂɟɪɧɨ ɛɨɛɨɜɵɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪɵ ɛɨɝɚɬɨ ɛɟɥɤɨɦ (ɜ ɫɪɟɞɧɟɦ 20—40% ɧɚ ɫɭɯɨɟ 

ɜɟɳɟɫɬɜɨ), ɡɟɪɧɨ ɧɟɤɨɬɨɪɵɯ ɜɢɞɨɜ (ɧɚɩɪɢɦɟɪ, ɫɨɹ) ɛɨɝɚɬɨ ɠɢɪɨɦ. [22] 

Ɉɫɧɨɜɧɵɦɢ ɡɟɪɧɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɧɚ ɦɢɪɨɜɨɦ ɪɵɧɤɟ ɹɜɥɹɸɬɫɹ 

ɩɲɟɧɢɰɚ, ɹɱɦɟɧɶ, ɨɜɟɫ, ɤɭɤɭɪɭɡɚ, ɪɢɫ, ɝɪɟɱɢɯɚ ɢ ɝɨɪɨɯ. ɇɚ ɤɭɤɭɪɭɡɭ, ɩɲɟɧɢɰɭ ɢ 

ɪɢɫ ɜ 2003 ɝɨɞɭ ɩɪɢɯɨɞɢɥɨɫɶ 43 % ɜɫɟɯ ɩɨɬɪɟɛɥɹɟɦɵɯ ɜ ɦɢɪɟ ɩɢɳɟɜɵɯ 

ɤɚɥɨɪɢɣ. 

ɏɥɟɛɧɵɟ ɡɟɪɧɨɜɵɟ ɤɭɥɶɬɭɪɵ ɜɵɪɚɳɢɜɚɸɬ ɧɚ ɜɫɟɯ ɤɨɧɬɢɧɟɧɬɚɯ ɧɚɲɟɣ 

ɩɥɚɧɟɬɵ. ɋɟɜɟɪɧɵɟ ɢ ɸɠɧɵɟ ɝɪɚɧɢɰɵ ɢɯ ɚɪɟɚɥɚ ɫɨɜɩɚɞɚɸɬ ɫ ɝɪɚɧɢɰɚɦɢ 

ɡɟɦɥɟɞɟɥɢɹ. ɋɪɟɞɢ ɯɥɟɛɧɵɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɩɲɟɧɢɰɚ, ɪɢɫ (ɨɫɨɛɟɧɧɨ ɜ ɫɬɪɚɧɚɯ 

https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%8B%D1%80%D1%8C%D1%91
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BC
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D1%85%D0%BE%D0%B7%D1%8F%D0%B9%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B6%D0%B8%D0%B2%D0%BE%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D0%BE%D0%B1%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D0%B2%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B5%D0%BD%D1%82%D1%8B
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D1%8B_B
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%82%D0%B0%D0%BC%D0%B8%D0%BD%D1%8B_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D1%8B_B
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D0%B0%D0%BC%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D0%B1%D0%BE%D1%84%D0%BB%D0%B0%D0%B2%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D1%80%D0%B8%D0%B4%D0%BE%D0%BA%D1%81%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%BE%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D0%B8%D1%81%D0%BB%D0%BE%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B5%D0%B1%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D1%8B%D0%B5_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%9F%D1%88%D0%B5%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D1%81
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Ⱥɡɢɢ), ɤɭɤɭɪɭɡɚ (ɧɚɢɛɨɥɶɲɢɟ ɩɥɨɳɚɞɢ ɜ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ), ɪɨɠɶ (ɝɥɚɜɧɵɦ 

ɨɛɪɚɡɨɦ ɜ ȿɜɪɨɩɟ), ɨɜёɫ (ɜ ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ ɢ ȿɜɪɨɩɟ), ɹɱɦɟɧɶ (ɜ ȿɜɪɨɩɟ, 

Ⱥɡɢɢ, ɋɟɜɟɪɧɨɣ Ⱥɦɟɪɢɤɟ), ɩɪɨɫɨ ɢ ɫɨɪɝɨ (ɜ Ⱥɡɢɢ). ȼ 1970 ɝɨɞɭ ɦɢɪɨɜɚɹ 

ɩɨɫɟɜɧɚɹ ɩɥɨɳɚɞɶ ɯɥɟɛɧɵɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ ɫɨɫɬɚɜɥɹɥɚ 694 ɦɥɧ ɝɚ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɩɲɟɧɢɰɵ 209,8 ɦɥɧ ɝɚ, ɪɢɫɚ 134,6 ɦɥɧ ɝɚ, ɤɭɤɭɪɭɡɵ ɛɨɥɟɟ 107,3 ɦɥɧ ɝɚ; 

ɦɢɪɨɜɨɣ ɜɚɥɨɜɨɣ ɫɛɨɪ ɡɟɪɧɚ ɢɯ 1196 ɦɥɧ ɬ. ɍɪɨɠɚɣɧɨɫɬɶ ɯɥɟɛɧɵɯ ɡɟɪɧɨɜɵɯ 

ɤɭɥɶɬɭɪ ɫɢɥɶɧɨ ɤɨɥɟɛɥɟɬɫɹ (ɜ ɰ/ɝɚ): ɧɚɩɪɢɦɟɪ, ɭɪɨɠɚɣ ɪɢɫɚ ɜ ɂɧɞɢɢ 17—

20, əɩɨɧɢɢ ɛɨɥɟɟ 50, ɂɫɩɚɧɢɢ 58—62; ɩɲɟɧɢɰɵ ɜ ɂɧɞɢɢ 11—12, ȽȾɊ 35—

37, ɋɒȺ 20—21 [13]. 

ȼ ɋɋɋɊ ɜ 1971 ɝɨɞɭ ɯɥɟɛɧɵɦɢ ɡɟɪɧɨɜɵɦɢ ɤɭɥɶɬɭɪɚɦɢ ɛɵɥɨ ɡɚɧɹɬɨ 

110,8 ɦɥɧ ɝɚ, ɜ ɬɨɦ ɱɢɫɥɟ (ɜ ɦɥɧ ɝɚ) ɩɲɟɧɢɰɟɣ 64, ɪɨɠɶɸ 9,5, ɨɜɫɨɦ 9,6, 

ɹɱɦɟɧёɦ 21,6, ɪɢɫɨɦ 0,4, ɤɭɤɭɪɭɡɨɣ 3,3, ɩɪɨɫɨɦ 2,4; ɜɚɥɨɜɨɣ ɫɛɨɪ ɡɟɪɧɚ ɢɯ 

172,66 ɦɥɧ ɬ, ɫɪɟɞɧɢɣ ɭɪɨɠɚɣ (1970) 15,6 ɰ/ɝɚ (ɜ Ɇɨɥɞɚɜɢɢ 29,3, Ʌɢɬɜɟ 24,5, ɧɚ 

ɍɤɪɚɢɧɟ 23,4). 

ȼ 2008 ɝɨɞɭ ɜ Ɋɨɫɫɢɢ ɛɵɥɨ ɫɨɛɪɚɧɨ 108 ɦɥɧ ɬɨɧɧ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɷɬɨ 

ɤɪɭɩɧɟɣɲɢɣ ɭɪɨɠɚɣ ɫ 1990 ɝɨɞɚ. ɉɨ ɢɬɨɝɚɦ 2015 ɝɨɞɚ ɛɵɥɨ ɫɨɛɪɚɧɨ 104,8 ɦɥɧ 

ɬɨɧɧ ɡɟɪɧɨɜɵɯ. 

ɉɨ ɬɢɩɭ ɪɚɡɜɢɬɢɹ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɜɟɝɟɬɚɰɢɢ ɯɥɟɛɧɵɟ ɡɟɪɧɨɜɵɟ 

ɤɭɥɶɬɭɪɵ ɞɟɥɹɬɫɹ ɧɚ ɨɡɢɦɵɟ ɢ ɹɪɨɜɵɟ ɤɭɥɶɬɭɪɵ.  

 

 

1.4. ɉɲɟɧɢɰɚ 

 

Ɋɨɞ ɬɪɚɜɹɧɢɫɬɵɯ, ɜ ɨɫɧɨɜɧɨɦ ɨɞɧɨɥɟɬɧɢɯ, ɪɚɫɬɟɧɢɣ ɫɟɦɟɣɫɬɜɚ Ɂɥɚɤɢ, ɢɥɢ 

Ɇɹɬɥɢɤɨɜɵɟ (Poaceae), ɜɟɞɭɳɚɹ ɡɟɪɧɨɜɚɹ ɤɭɥɶɬɭɪɚ ɜɨ ɦɧɨɝɢɯ ɫɬɪɚɧɚɯ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɢ Ɋɨɫɫɢɢ. ɉɨɥɭɱɚɟɦɚɹ ɢɡ ɡёɪɟɧ ɩɲɟɧɢɰɵ ɦɭɤɚ ɢɞёɬ ɧɚ 

ɜɵɩɟɤɚɧɢɟ ɯɥɟɛɚ,ɢɡɝɨɬɨɜɥɟɧɢɟ ɦɚɤɚɪɨɧɧɵɯ ɢ ɤɨɧɞɢɬɟɪɫɤɢɯ ɢɡɞɟɥɢɣ. ɉɲɟɧɢɰɚ 

ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɤɨɪɦɨɜɚɹ ɤɭɥɶɬɭɪɚ, ɜɯɨɞɢɬ ɜ ɧɟɤɨɬɨɪɵɟ ɪɟɰɟɩɬɵ 

ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɩɢɜɚ ɢ ɜɨɞɤɢ. ɍɪɨɠɚɣɧɨɫɬɶ ɦɹɝɤɨɣ ɩɲɟɧɢɰɵ ɜ 

https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BA%D1%83%D1%80%D1%83%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B6%D1%8C
https://ru.wikipedia.org/wiki/%D0%9E%D0%B2%D1%91%D1%81
https://ru.wikipedia.org/wiki/%D0%AF%D1%87%D0%BC%D0%B5%D0%BD%D1%8C
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%80%D0%B3%D0%BE
https://ru.wikipedia.org/wiki/1970_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D0%BF%D0%BE%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%94%D0%A0
https://ru.wikipedia.org/wiki/%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%A1%D0%A1%D0%A1%D0%A0
https://ru.wikipedia.org/wiki/1971_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B3%D0%B5%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%AF%D1%80%D0%BE%D0%B2%D1%8B%D0%B5_%D0%B8_%D0%BE%D0%B7%D0%B8%D0%BC%D1%8B%D0%B5_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%B2%D1%8F%D0%BD%D0%B8%D1%81%D1%82%D1%8B%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9E%D0%B4%D0%BD%D0%BE%D0%BB%D0%B5%D1%82%D0%BD%D0%B5%D0%B5_%D1%80%D0%B0%D1%81%D1%82%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%97%D0%BB%D0%B0%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D1%83%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%B5%D0%B1
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%BA%D0%B0%D1%80%D0%BE%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BD%D0%B4%D0%B8%D1%82%D0%B5%D1%80%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D0%B7%D0%B4%D0%B5%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BC%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BA%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B8%D0%B2%D0%BE
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ɫɬɪɚɧɚɯ ȿɜɪɨɩɟɣɫɤɨɝɨ ɫɨɸɡɚɫɨɫɬɚɜɥɹɟɬ 55 ɰ/ɝɚ (5,5 ɬ/ɝɚ, ɢɥɢ 550 ɬ/ɤɦ2), ɫɪɟɞɧɹɹ 

ɭɪɨɠɚɣɧɨɫɬɶ ɜ ɦɢɪɟ 22,5 ɰ/ɝɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɞɨ 98 ɰ/ɝɚ (9,8 ɬ/ɝɚ, 

ɢɥɢ 980 ɬ/ɤɦ2). Ɋɟɤɨɪɞɧɚɹ ɭɪɨɠɚɣɧɨɫɬɶ ɜ ɫɪɟɞɧɟɦ ɩɨ Ɋɨɫɫɢɢ — 32,2 ɰ/ɝɚ (2017). 

ɉɲɟɧɢɰɚ ɩɟɪɜɟɧɫɬɜɭɟɬ ɫɪɟɞɢ ɞɪɭɝɢɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɟё ɞɨɥɹ ɧɚ ɪɨɫɫɢɣɫɤɨɦ 

ɪɵɧɤɟ ɡɟɪɧɚ ɜ 2012 ɝɨɞɭ — 44 % [9]. 

Ɉɞɧɨɥɟɬɧɢɟ ɬɪɚɜɹɧɢɫɬɵɟ ɪɚɫɬɟɧɢɹ 30—150 ɫɦ ɜɵɫɨɬɨɣ. ɋɬɟɛɥɢ 

ɩɪɹɦɨɫɬɨɹɱɢɟ, ɩɨɥɵɟ ɢɥɢ ɜɵɩɨɥɧɟɧɧɵɟ. ȼɥɚɝɚɥɢɳɚ ɩɨɱɬɢ ɞɨ ɨɫɧɨɜɚɧɢɹ 

ɪɚɫɳɟɩɥёɧɧɵɟ, ɧɚ ɜɟɪɯɭɲɤɟ ɨɛɵɱɧɨ ɫ ɥɚɧɰɟɬɧɵɦɢ ɭɲɤɚɦɢ; ɹɡɵɱɤɢ 0,5—2 (3) 

ɦɦ ɞɥɢɧɨɣ, ɩɟɪɟɩɨɧɱɚɬɵɟ, ɨɛɵɱɧɨ ɝɨɥɵɟ. Ʌɢɫɬɶɹ 3—15 (20) ɦɦ ɲɢɪɢɧɨɣ, 

ɨɛɵɱɧɨ ɩɥɨɫɤɢɟ, ɥɢɧɟɣɧɵɟ ɢɥɢ ɲɢɪɨɤɨɥɢɧɟɣɧɵɟ, ɝɨɥɵɟ ɢɥɢ ɜɨɥɨɫɢɫɬɵɟ, 

ɲɟɪɨɯɨɜɚɬɵɟ. Ʉɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɦɨɱɤɨɜɚɬɚɹ. 

Ɉɛɳɟɟ ɫɨɰɜɟɬɢɟ — ɩɪɹɦɨɣ, ɥɢɧɟɣɧɵɣ, ɩɪɨɞɨɥɝɨɜɚɬɵɣ ɢɥɢ ɹɣɰɟɜɢɞɧɵɣ, 

ɫɥɨɠɧɵɣ ɤɨɥɨɫ ɞɥɢɧɨɣ ɨɬ 3 ɞɨ 15 ɫɦ, ɫ ɧɟ ɪɚɫɩɚɞɚɸɳɟɣɫɹ ɢɥɢ ɪɚɫɩɚɞɚɸɳɟɣɫɹ 

ɩɪɢ ɩɥɨɞɚɯ ɧɚ ɱɥɟɧɢɤɢ ɨɫɶɸ. Ʉɨɥɨɫɤɢ ɨɞɢɧɨɱɧɵɟ, ɪɚɫɩɨɥɨɠɟɧɵ ɧɚ ɨɫɢ 

ɤɨɥɨɫɶɟɜ ɞɜɭɦɹ ɩɪɚɜɢɥɶɧɵɦɢ ɩɪɨɞɨɥɶɧɵɦɢ ɪɹɞɚɦɢ, ɫɢɞɹɱɢɟ, ɜɫɟ ɨɞɢɧɚɤɨɜɵɟ, 

9—17 ɦɦ ɞɥɢɧɵ, ɫ (2) 3—5 ɬɟɫɧɨ ɫɛɥɢɠɟɧɧɵɦɢ ɰɜɟɬɤɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɜɟɪɯɧɢɣ 

ɨɛɵɱɧɨ ɧɟɞɨɪɚɡɜɢɬ; ɨɫɶ ɤɨɥɨɫɤɚ ɨɱɟɧɶ ɤɨɪɨɬɤɨɜɨɥɨɫɢɫɬɚɹ, ɛɟɡ ɫɨɱɥɟɧɟɧɢɣ, ɫ 

ɤɨɪɨɬɤɢɦɢ ɧɢɠɧɢɦɢ ɱɥɟɧɢɤɚɦɢ ɢ ɛɨɥɟɟ ɞɥɢɧɧɵɦ ɫɚɦɵɦ ɜɟɪɯɧɢɦ ɱɥɟɧɢɤɨɦ 

[19]. 

Ʉɨɥɨɫɤɨɜɵɟ ɱɟɲɭɢ ɨɛɵɱɧɨ 6—15 (ɪɟɞɤɨ 25—32) ɦɦ ɞɥɢɧɨɣ, 

ɩɪɨɞɨɥɝɨɜɚɬɵɟ ɢɥɢ ɹɣɰɟɜɢɞɧɵɟ, ɤɨɠɢɫɬɵɟ, ɪɟɠɟ ɩɟɪɟɩɨɧɱɚɬɵɟ, ɜɡɞɭɬɵɟ, 

ɧɟɪɚɜɧɨɫɬɨɪɨɧɧɢɟ, ɜɜɟɪɯɭ ɧɟɪɚɜɧɨɛɨɤɨ ɭɫɟɱёɧɧɵɟ, ɝɨɥɵɟ ɢɥɢ 

ɤɨɪɨɬɤɨɜɨɥɨɫɢɫɬɵɟ, ɫ (3) 5—11 (13) ɠɢɥɤɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ 1—2 ɠɢɥɤɢ 

ɡɧɚɱɢɬɟɥɶɧɨ ɛɨɥɟɟ ɪɚɡɜɢɬɵɟ ɢ ɜɵɫɬɭɩɚɸɳɢɟ ɜ ɜɢɞɟ ɛɨɥɟɟ-ɦɟɧɟɟ ɤɪɵɥɚɬɵɯ 

ɤɢɥɟɣ, ɧɚ ɜɟɪɯɭɲɤɟ ɫ 1—2 ɡɭɛɰɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɛɨɥɟɟ ɤɪɭɩɧɵɣ ɢɧɨɝɞɚ 

ɩɟɪɟɯɨɞɢɬ ɜ ɩɪɹɦɭɸ ɨɫɬɶ ɞɨ 5 ɫɦ ɞɥɢɧɨɣ. 

ɇɢɠɧɢɟ ɰɜɟɬɤɨɜɵɟ ɱɟɲɭɢ 7—14 (ɪɟɠɟ 15—20) ɦɦ ɞɥɢɧɨɣ, ɨɬ 

ɹɣɰɟɜɢɞɧɵɯ ɞɨ ɩɪɨɞɨɥɝɨɜɚɬɵɯ, ɤɨɠɢɫɬɵɟ, ɝɥɚɞɤɢɟ, ɲɟɪɨɯɨɜɚɬɵɟ ɢɥɢ 

https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B5%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%81%D0%BE%D1%8E%D0%B7
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ɤɨɪɨɬɤɨɜɨɥɨɫɢɫɬɵɟ, ɫ 7—11 (15) ɠɢɥɤɚɦɢ, ɛɟɡ ɤɢɥɹ, ɧɚ ɜɟɪɯɭɲɤɟ ɩɟɪɟɯɨɞɹɳɢɟ 

ɜ ɡɭɛɟɰ ɢɥɢ ɨɫɬɶ ɞɨ 18 ɫɦ ɞɥɢɧɨɣ; ɤɚɥɥɭɫ ɨɱɟɧɶ ɤɨɪɨɬɤɢɣ, ɬɭɩɨɣ. [21] 

ȼɟɪɯɧɢɟ ɰɜɟɬɤɨɜɵɟ ɱɟɲɭɢ ɨɛɵɱɧɨ ɧɟɦɧɨɝɨ ɤɨɪɨɱɟ ɧɢɠɧɢɯ, ɩɨ ɛɨɥɟɟ-

ɦɟɧɟɟ ɤɪɵɥɚɬɵɦ ɤɢɥɹɦ ɨɱɟɧɶ ɤɨɪɨɬɤɨɪɟɫɧɢɬɱɚɬɵɟ; ɰɜɟɬɤɨɜɵɟ ɩɥёɧɤɢ ɜ ɱɢɫɥɟ 2, 

ɨɛɵɱɧɨ ɰɟɥɶɧɵɟ, ɩɨ ɤɪɚɸ ɪɟɫɧɢɬɱɚɬɵɟ. 

Ɍɵɱɢɧɨɤ 3, ɫ ɩɵɥɶɧɢɤɚɦɢ 2—4,5 ɦɦ ɞɥɢɧɨɣ. Ɂɟɪɧɨɜɤɢ 5—10 ɦɦ ɞɥɢɧɨɣ, 

ɫɜɨɛɨɞɧɵɟ, ɬɨɥɫɬɵɟ, ɧɚɜɟɪɯɭ ɫɥɟɝɤɚ ɜɨɥɨɫɢɫɬɵɟ, ɨɜɚɥɶɧɵɟ ɢɥɢ ɩɪɨɞɨɥɝɨɜɚɬɵɟ, 

ɝɥɭɛɨɤɨ ɠɟɥɨɛɱɚɬɵɟ. Ʉɪɚɯɦɚɥɶɧɵɟ ɡёɪɧɚ ɩɪɨɫɬɵɟ. 

ɏɪɨɦɨɫɨɦɵ ɤɪɭɩɧɵɟ; ɨɫɧɨɜɧɨɟ ɱɢɫɥɨ ɯɪɨɦɨɫɨɦ ɪɚɜɧɨ 7. 

ɉɲɟɧɢɰɚ ɦɹɝɤɚɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɯɥɟɛɧɵɣ ɡɥɚɤ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɯɥɟɛɨɛɭɥɨɱɧɵɯ ɢɡɞɟɥɢɣ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɨɥɨɞɚ (ɩɲɟɧɢɱɧɨɝɨ ɩɢɜɚ). 

ɉɨɛɨɱɧɵɦ ɩɪɨɞɭɤɬɨɦ ɦɨɥɨɬɶɛɵ ɹɜɥɹɸɬɫɹ ɩɲɟɧɢɱɧɵɟ ɨɬɪɭɛɢ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɠɢɜɨɬɧɨɜɨɞɫɬɜɟ ɤɚɤ ɤɨɪɦ ɞɥɹ ɫɤɨɬɚ ɢɥɢ ɠɟ ɭɩɨɬɪɟɛɥɹɸɬɫɹ ɜ 

ɩɢɳɭ. 

ɇɟɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɹɝɤɨɣ ɢ ɬɜёɪɞɨɣ ɩɲɟɧɢɰɵ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ 

ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɪɚɯɦɚɥɚ. Ⱦɪɭɝɢɟ ɡɥɚɤɢ ɢɦɟɸɬ ɛɨɥɟɟ ɜɚɠɧɨɟ ɜ 

ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɡɧɚɱɟɧɢɟ, ɤ ɩɪɢɦɟɪɭ, 80 % ɤɪɚɯɦɚɥɚ ɩɨɥɭɱɚɸɬ ɢɡ ɤɭɤɭɪɭɡɵ, ɚ 

ɩɲɟɧɢɱɧɵɯ ɤɪɚɯɦɚɥ ɫɨɫɬɚɜɥɹɟɬ ɥɢɲɶ 9 %. ɉɲɟɧɢɰɚ, ɫɨɞɟɪɠɚɳɚɹ 70 % 

ɤɪɚɯɦɚɥɚ, ɛɨɥɶɲɟ ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ, ɱɟɦ ɩɲɟɧɢɰɚ ɫ 

60 % ɤɪɚɯɦɚɥɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɩɲɟɧɢɰɭ ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɛɢɨɷɬɚɧɨɥɚ. 

 

1.5.  ɉɨɝɪɚɧɢɱɧɵɟ ɤɥɟɬɤɢ 

 

ɉɨɝɪɚɧɢɱɧɵɟ ɤɥɟɬɤɢ (bordercells) (ɉɄ) ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ  ɫɩɟɰɢɮɢɱɟɫɤɭɸ 

ɩɨɩɭɥɹɰɢɸ  ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɟɬɚɛɨɥɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ  ɤɥɟɬɨɤ  ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ. 

ɉɄ  ɭɱɚɫɬɜɭɸɬ ɜ ɪɟɝɭɥɹɰɢɢ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ  ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ ɚɤɬɢɜɧɨɫɬɢ 

ɤɨɪɧɹ [15, 16], ɜ ɱɚɫɬɧɨɫɬɢ  ɩɪɨɰɟɫɫɨɜ ɤɨɪɧɟɜɨɣ ɷɤɫɤɪɟɰɢɢ [10].ȼ ɝɢɞɪɨɩɨɧɧɨɣ 

ɤɭɥɶɬɭɪɟ ɩɲɟɧɢɰɵ ɩɨɩɭɥɹɰɢɹ ɉɄ  ɜɵɹɜɥɹɟɬɫɹ ɜ ɤɨɪɧɟɜɨɦ  ɚɩɟɤɫɟ  ɭɠɟ ɜ ɤɨɧɰɟ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D1%80%D1%83%D0%B1%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%88%D0%B5%D0%BD%D0%B8%D1%86%D0%B0_%D1%82%D0%B2%D1%91%D1%80%D0%B4%D0%B0%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D1%85%D0%BC%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%9A%D1%83%D0%BA%D1%83%D1%80%D1%83%D0%B7%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D1%8D%D1%82%D0%B0%D0%BD%D0%BE%D0%BB
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1-ɯ ɫɭɬɨɤ ɪɨɫɬɚ [1].  ɉɄ ɜɤɥɸɱɚɸɬɫɹ ɜ ɮɨɪɦɢɪɨɜɚɧɢɟ ɜɨɤɪɭɝ ɪɚɫɬɭɳɟɝɨ ɤɨɪɧɹ 

ɩɪɨɪɨɫɬɤɨɜ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ, ɤɨɬɨɪɨɟ ɨɛɥɚɞɚɟɬ 

ɤɚɤ ɛɚɪɶɟɪɧɵɦɢ  ɮɭɧɤɰɢɹɦɢ, ɬɚɤ ɢ ɪɟɝɭɥɹɬɨɪɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ 

ɫɚɦɨɦɭ ɪɚɫɬɭɳɟɦɭ ɤɨɪɧɸ [3]. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɝɢɞɪɨɩɨɧɧɵɟ ɤɭɥɶɬɭɪɵ ɹɜɥɹɸɬɫɹ 

ɭɞɨɛɧɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɦɨɞɟɥɶɸ ɞɥɹ ɢɡɭɱɟɧɢɹ ɪɨɥɢ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  ɜ 

ɩɪɨɰɟɫɫɚɯ ɚɞɚɩɬɚɰɢɢ ɤɨɪɧɹ ɤ ɪɚɡɥɢɱɧɵɦ ɮɚɤɬɨɪɚɦ ɫɪɟɞɵ. ɉɄ ɢɝɪɚɸɬ ɜɚɠɧɭɸ 

ɪɨɥɶ ɜ ɮɨɪɦɢɪɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɨɝɨ ɢ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɛɚɪɶɟɪɚ, ɡɚɳɢɳɚɸɳɟɝɨ 

ɤɨɪɧɟɜɨɣ ɚɩɟɤɫ ɢ ɟɝɨ ɦɟɪɢɫɬɟɦɭ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɮɚɤɬɨɪɨɜ, ɜ 

ɱɚɫɬɧɨɫɬɢ ɨɬ ɢɧɜɚɡɢɢ ɪɚɡɥɢɱɧɵɯ ɩɚɬɨɝɟɧɨɜ. ɗɬɨɬ ɛɚɪɶɟɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɝɟɥɟɜɵɣ ɱɟɯɨɥ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ. 

1. ɋɢɫɬɟɦɚ "ɤɨɪɟɧɶ(ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ" ɧɚɱɢɧɚɟɬ ɮɨɪɦɢɪɨɜɚɬɶɫɹ 

ɧɚ ɫɚɦɵɯ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɩɪɨɪɚɫɬɚɧɢɹ (ɜ ɬɟɱɟɧɢɟ ɩɟɪɜɵɯ ɫɭɬɨɤ). ɉɄ ɹɜɥɹɸɬɫɹ 

ɫɨɫɬɚɜɧɨɣ ɱɚɫɬɶɸ ɷɬɨɣ ɫɢɫɬɟɦɵ: ɭ ɩɲɟɧɢɰɵ ɭɠɟ ɜ ɩɟɪɜɵɟ ɫɭɬɤɢ ɪɨɫɬɚ ɜ 

ɝɟɥɟɜɨɦ ɱɟɯɥɟ ɚɩɟɤɫɚ ɜɵɹɜɥɹɟɬɫɹ ɨɬ 30 ɞɨ 40 ɉɄ. 

2. ɉɨɩɭɥɹɰɢɹ ɉɄ ɝɟɬɟɪɨɝɟɧɧɚ ɩɨ ɦɨɪɮɨɥɨɝɢɢ ɢ ɫɨɫɬɨɢɬ ɢɡ ɨɞɢɧɨɱɧɵɯ ɤɥɟɬɨɤ ɢ 

ɤɥɟɬɨɱɧɵɯ ɚɝɪɟɝɚɬɨɜ, ɤɥɟɬɤɢ ɢɦɟɸɬ ɨɤɪɭɝɥɭɸ ɢ ɭɞɥɢɧɟɧɧɭɸ ɮɨɪɦɭ. ɉɨɩɭɥɹɰɢɹ 

ɉɄ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɥɨɤɚɥɢɡɚɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɚ ɧɚ ɞɜɟ ɫɭɛɩɨɩɭɥɹɰɢɢ: 

ɩɟɪɜɚɹ ɫɨɫɬɨɢɬ ɢɡ ɤɥɟɬɨɤ, ɫɜɨɛɨɞɧɨ ɪɚɫɩɨɥɚɝɚɸɳɢɯɫɹ ɜ ɝɟɥɟɜɨɦ ɱɟɯɥɟ ɚɩɟɤɫɚ, 

ɧɟ ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɤɨɪɧɟɜɨɝɨ ɱɟɯɥɢɤɚ (ɜɵɹɜɥɹɸɬɫɹ ɧɚ 

ɰɢɬɨɥɨɝɢɱɟɫɤɢɯ ɩɪɟɩɚɪɚɬɚɯ ɤɨɪɧɹ); ɢɯ ɱɢɫɥɨ ɞɨɫɬɢɝɚɟɬ 30-40 ɤɥɟɬɨɤ ɧɚ ɤɨɪɟɧɶ. 

ȼɬɨɪɚɹ ɫɭɛɩɨɩɭɥɹɰɢɹ - ɷɬɨ ɉɄ, ɥɟɠɚɳɢɟ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɤɨɪɧɟɜɨɝɨ ɚɩɟɤɫɚ, 

ɨɫɜɨɛɨɠɞɚɸɳɢɟɫɹ ɩɪɢ ɩɪɟɩɚɪɚɬɢɜɧɨɦ ɨɬɦɵɜɚɧɢɢ; ɢɯ ɱɢɫɥɨ ɞɨɫɬɢɝɚɟɬ 80-90 

ɤɥɟɬɨɤ ɧɚ ɤɨɪɟɧɶ.  

3. ɇɟ ɜɵɹɜɥɟɧɨ ɩɪɹɦɨɣ ɡɚɜɢɫɢɦɨɫɬɢ ɦɟɠɞɭ ɫɤɨɪɨɫɬɶɸ ɪɨɫɬɚ ɤɨɪɧɹ ɢ ɱɢɫɥɨɦ ɉɄ 

ɜ ɩɟɪɜɵɟ ɫɭɬɤɢ ɩɨɫɥɟ ɧɚɱɚɥɚ ɩɪɨɪɚɫɬɚɧɢɹ [7]. 

4. ɉɨɝɪɚɧɢɱɧɵɟ ɤɥɟɬɤɢ ɦɨɝɭɬ ɢɝɪɚɬɶ ɜɚɠɧɭɸ ɪɨɥɶ ɜ 

ɮɨɪɦɢɪɨɜɚɧɢɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɤɨɪɧɹ, ɨɛɟɫɩɟɱɢɜɚɹ ɟɝɨ ɡɚɳɢɬɭ ɨɬ ɬɨɤɫɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ [3]. 
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Ƚɥɚɜɚ 2. Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ȼ ɷɤɫɩɟɪɢɦɟɧɬɚɯ ɢɫɩɨɥɶɡɨɜɚɥɢ ɡɟɪɧɨ ɩɲɟɧɢɰɵ Tríticumaestívum.  Ɂɟɪɧɨ 

ɩɪɨɦɵɜɚɥɢ ɜ ɬɟɱɟɧɢɢ 5-6 ɱɚɫɨɜ ɩɨɞ ɩɪɨɬɨɱɧɨɣ ɜɨɞɨɣ ɢ ɡɚɦɚɱɢɜɚɥɢ ɧɚ 24 ɱɚɫɚ ɜ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɪɨɤɥɸɧɭɜɲɢɟɫɹ 

ɡɟɪɧɨɜɤɢ ɪɚɫɤɥɚɞɵɜɚɥɢ ɩɨ ɱɚɲɤɚɦ ɉɟɬɪɢ (50 ɡɟɪɧɨɜɨɤ ɜ ɱɚɲɤɭ). 

 

 

 

Ɋɢɫɭɧɨɤ – 1. Ɂɟɪɧɨ ɩɲɟɧɢɰɵ. Ɏɨɬɨ Ⱥɜɞɟɟɜɚ Ⱥ.Ⱥ. 



17 

 

 

ɗɤɫɬɪɚɤɬɵ ɬɨɪɮɚ ɫ ɦɟɥɤɢɦɢ ɢ ɤɪɭɩɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ  

ɪɚɡɜɨɞɢɥɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ  ɜ ɫɨɨɬɧɨɲɟɧɢɢ 1:1000, 1:500,  1:250 ɢ 

ɜɧɨɫɢɥɢ ɩɨ 10 ɦɥ ɜ ɱɚɲɤɢ ɉɟɬɪɢ .pH ɫɪɟɞɵ ɫɨɫɬɚɜɢɥɨ 6,5. ɑɬɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ 

ɤɚɤ ɧɟɣɬɪɚɥɶɧɚɹ ɫɪɟɞɚ. 

ȼ ɤɨɧɬɪɨɥɶɧɨɦ ɜɚɪɢɚɧɬɟ  ɜ ɱɚɲɤɢ ɜɧɨɫɢɥɢ 10 ɦɥ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɵ. 

Ɂɟɪɧɨ ɩɪɨɪɚɳɢɜɚɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɭɫɥɨɜɢɹɯ 

ɤɪɭɝɥɨɫɭɬɨɱɧɨɣ ɨɫɜɟɳёɧɧɨɫɬɢ. 

ɑɟɪɟɡ ɞɜɨɟ ɫɭɬɨɤ ɩɨɞɫɱɢɬɵɜɚɥɢ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɪɨɫɲɢɯ ɡɟɪɧɨɜɨɤ ɢ  

ɨɩɪɟɞɟɥɹɥɢ ɞɥɢɧɭ ɝɥɚɜɧɨɝɨ ɤɨɪɧɹ  2-ɞɧɟɜɧɵɯ ɩɪɨɪɨɫɬɤɨɜ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɤɨɥɢɱɟɫɬɜɚ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  ɜ ɤɨɪɧɟɜɨɦ ɚɩɟɤɫɟ, ɤɨɪɧɢ ɮɢɤɫɢɪɨɜɚɥɢ ɜ 2,5%  

ɝɥɭɬɚɪɨɜɨɦ ɚɥɶɞɟɝɢɞɟ, 1 ɱ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ. ɉɟɪɟɞ ɪɚɛɨɬɨɣ ɤɨɪɧɢ 

ɨɬɦɵɜɚɥɢ ɨɬ ɮɢɤɫɚɬɨɪɚ  ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ, ɨɤɪɚɲɢɜɚɥɢ 0,1% 

ɬɪɢɩɚɧɨɜɵɦ ɫɢɧɢɦ. ɉɨɞ ɫɜɟɬɨɜɵɦ ɦɢɤɪɨɫɤɨɩɨɦ  ɜ ɤɨɪɧɟɜɨɦ ɚɩɟɤɫɟ  

ɩɨɞɫɱɢɬɵɜɚɥɢ ɤɨɥɢɱɟɫɬɜɨ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ. 
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Ɋɢɫ.2. 1-ɞɧɟɜɧɵɟ ɩɪɨɪɨɫɬɤɢ ɩɲɟɧɢɰɵ. Ɏɨɬɨ Ⱥɜɞɟɟɜɨɣ Ⱥ.Ⱥ. 

 

 

 

Ɋɢɫ.3. 2-ɞɧɟɜɧɵɟ ɩɪɨɪɨɫɬɤɢ ɩɲɟɧɢɰɵ. Ɏɨɬɨ Ⱥɜɞɟɟɜɨɣ Ⱥ.Ⱥ. 

 

Ɇɚɬɟɪɢɚɥ  ɫɨɛɢɪɚɥɢ ɜ ɞɜɭɯ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ  ɩɨɜɬɨɪɧɨɫɬɹɯ, ɫ ɬɪɟɦɹ 

ɛɢɨɥɨɝɢɱɟɫɤɢɦɢ ɩɨɜɬɨɪɚɦɢ ɞɥɹ ɤɚɠɞɨɣ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɬɨɱɤɢ. 

ɉɨɥɭɱɟɧɧɵɟ ɪɟɡɭɥɶɬɚɬɵ ɨɛɪɚɛɚɬɵɜɚɥɢ ɫɬɚɧɞɚɪɬɧɵɦɢ ɫɬɚɬɢɫɬɢɱɟɫɤɢɦɢ 

ɦɟɬɨɞɚɦɢ. 
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Ƚɥɚɜɚ 3. Ɋɟɡɭɥɶɬɚɬɵ  

 

ȼɧɟɫɟɧɢɟ ɷɤɫɬɪɚɤɬɨɜ ɬɨɪɮɚ  ɜ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɧɟ  ɜɥɢɹɥɨ 

ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɪɚɫɬɚɧɢɹ ɡɟɪɧɨɜɨɤ ɩɲɟɧɢɰɵ ɜ ɝɢɞɪɨɩɨɧɧɨɣ ɤɭɥɶɬɭɪɟ ɩɨ 

ɫɪɚɜɧɟɧɢɸ ɫ ɤɨɧɬɪɨɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ (ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ).(ɞɢɚɝɪɚɦɦɚ. 1). 

[ɢɡɴɹɬɨ 5 ɫɬɪɚɧɢɰ] 
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Зɚɤɥɸɱɟɧɢɟ 

 

1. ȼ ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɷɤɫɬɪɚɤɬɵ ɬɨɪɮɚ ɫ ɦɟɥɤɢɦɢ ɢ 

ɤɪɭɩɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ  ɧɟ ɜɥɢɹɥɢ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɩɪɨɪɚɫɬɚɧɢɹ 

ɡɟɪɧɨɜɨɤ ɩɲɟɧɢɰɵ. 

2.ɗɤɫɬɪɚɤɬɵ ɬɨɪɮɚ ɫ ɦɟɥɤɢɦɢ ɢ ɤɪɭɩɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ 

ɧɟ ɭɜɟɥɢɱɢɜɚɥɢ ɚɤɬɢɜɧɨɫɬɶ ɪɨɫɬɚ ɤɨɪɧɟɣ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ. 

3.ɑɢɫɥɟɧɧɨɫɬɶ ɩɨɝɪɚɧɢɱɧɵɯ ɤɥɟɬɨɤ  ɜ ɤɨɪɧɟɜɨɦ ɚɩɟɤɫɟ ɭɜɟɥɢɱɢɜɚɥɚɫɶ ɭ 

ɞɜɭɯɞɧɟɜɧɵɯ ɩɪɨɪɨɫɬɤɨɜ ɩɪɢ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɢ ɧɚ ɫɪɟɞɟ ɫ ɷɤɫɬɪɚɤɬɚɦɢ  ɬɨɪɮɚ ɫ 

ɦɟɥɤɢɦɢ ɢ ɤɪɭɩɧɵɦɢ ɱɚɫɬɢɰɚɦɢ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ (ɪɚɡɜɟɞɟɧɢɟ 1:500) 
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ɋɩɢɫɨɤ ɥɢɬɟɪɚɬɭɪɵ 
 

1. Ⱥɥɟɤɫɚɯɢɧ, Ɋ.Ɇ., Ɋɚɬɧɢɤɨɜ, Ⱥ.ɇ., ɋɚɧɠɚɪɨɜɚ, ɇ.ɂ., ɀɢɝɚɪɟɜɚ, Ɍ.Ʌ. 

ɉɨɜɟɞɟɧɢɟ ɪɚɞɢɨɧɭɤɥɢɞɨɜ ɜ ɫɢɫɬɟɦɟ ɩɨɱɜɚ-ɪɚɫɬɟɧɢɟ ɢ ɜɟɞɟɧɢɟ ɪɚɫɬɟɧɢɟɜɨɞɫɬɜɚ 

ɧɚ ɩɨɞɜɟɪɝɲɢɯɫɹ ɪɚɞɢɨɚɤɬɢɜɧɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ ɬɟɪɪɢɬɨɪɢɹɯ// Ɋ.Ɇ. Ⱥɥɟɤɫɚɯɢɧ ɢ 

ɞ.ɪ./ ɂɡɞ-ɜɨ ȼɟɫɬɧɢɤ ɊȺɋɏɇ, Ɇɨɫɤɜɚ 1996. - ɫ. 17-19. 

2. Ȼɚɫɤɚɤɨɜ, ɘ.Ⱥ. ɇɨɜɵɟ ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɪɟɝɭɥɹɬɨɪɵ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɢ 

ɝɟɪɛɢɰɢɞɵ// ɘ.Ⱥ. Ȼɚɫɤɚɤɨɜ/ ɂɡɞ-ɜɨ ɀɭɪɧɚɥ ȼɫɟɫɨɸɡɧɨɝɨɯɢɦɢɱɟɫɤɨɝɨ 

ɨɛɳɟɫɬɜɚ, Ɇɨɫɤɜɚ 1978.- ɬ. № 2 ɫ.28. 

3. Ȼɚɬɚɥɤɢɧ, Ƚ.Ⱥ., Ʉɨɱɚɧɨɜ, Ɇ.Ɇ., Ɇɚɯɧɨ, Ʌ.Ɏ. ɉɪɨɧɢɰɚɟɦɨɫɬɶ ɦɟɦɛɪɚɧ 

ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɜɟɳɟɫɬɜ ɝɭɦɢɧɨɜɨɣ ɩɪɢɪɨɞɵ ɢ ɢɯ ɜɤɥɚɞ ɜ ɮɢɡɢɨɥɨɝɢɱɟɫɤɭɸ 

ɚɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɚ ɝɭɦɚɬɚ ɧɚɬɪɢɹ// Ƚ.Ⱥ. Ȼɚɬɚɥɤɢɧ ɢ ɞ.ɪ./ ɂɡɞ-ɜɨ ȼ ɫɛɨɪɧɢɤɟ 

«Ɍɟɨɪɢɹ ɞɟɣɫɬɜɢɹ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ»,  Ⱦɧɟɩɪɨɩɟɬɪɨɜɫɤ 1983.- 

ɫ. 117-121. 

4. Ȼɚɬɚɥɤɢɧ, Ƚ.Ⱥ., Ƚɚɥɭɲɤɨ, Ⱥ.Ɇ. ɢ ɞɪ. Ɉ ɩɪɢɪɨɞɟ ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚɱɚɥɚ 

ɮɢɡɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɝɭɦɢɧɨɜɵɯ ɤɢɫɥɨɬ// Ƚ.Ⱥ. Ȼɚɬɚɥɤɢɧ/ ɂɡɞ-ɜɨ Ɍɪɭɞɵ 

ɦɟɠɞɭɧɚɪɨɞɧɨɝɨ ɫɢɦɩɨɡɢɭɦɚ IV ɢ II Ʉɨɦɢɫɫɢɹ ɆɌɈ «Ɍɨɪɮ, ɟɝɨ ɫɜɨɣɫɬɜɚ ɢ 
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