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1. ȼɜɟɞɟɧɢɟ 
 

ȼ ɫɜɹɡɢ ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɪɨɫɬɚ ɱɢɫɥɚ ɧɚɫɟɥɟɧɢɹ Ɂɟɦɥɢ, ɜɫɬɚѐɬ ɜɨɩɪɨɫ ɨɛ 

ɨɛɟɫɩɟɱɟɧɢɢ ɩɢɳɟɜɵɦɢ ɪɟɫɭɪɫɚɦɢ. Ɉɞɧɢɦ ɢɡ ɫɩɨɫɨɛɨɜ ɪɟɲɟɧɢɹ ɩɪɨɛɥɟɦɵ 

ɹɜɥɹɸɬɫɹ ɩɨɩɵɬɤɢ ɭɜɟɥɢɱɢɬɶ ɭɪɨɠɚɣɧɨɫɬɶ ɤɭɥɶɬɭɪɧɵɯ ɪɚɫɬɟɧɢɣ ɩɭɬѐɦ 

ɩɨɞɚɜɥɟɧɢɹ ɪɨɫɬɚ ɫɨɪɧɵɯ ɜɢɞɨɜ. ɇɚɫɤɨɥɶɤɨ ɜɵɝɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɝɟɪɛɢɰɢɞɵ, 
 

ɛɵɥɨ ɢɡɭɱɟɧɨ ɩɭɬѐɦ ɩɪɨɜɟɞɟɧɢɹ ɨɩɵɬɨɜ. ɂɦɟɹ ɢɧɮɨɪɦɚɰɢɸ ɨ ɜɨɡɞɟɣɫɬɜɢɢ 

ɢɧɝɢɛɢɪɭɸɳɢɯ ɪɨɫɬ ɜɟɳɟɫɬɜ ɧɚ ɪɚɫɬɟɧɢɹ, ɦɨɠɧɨ ɜɵɪɚɛɨɬɚɬɶ ɫɬɪɚɬɟɝɢɸ ɩɨ 

ɪɟɝɭɥɹɰɢɢ ɷɬɢɯ ɜɧɭɬɪɟɧɧɢɯ ɩɪɨɰɟɫɫɨɜ. 
 

Ƚɟɪɛɢɰɢɞɵ – ɷɬɨ ɯɢɦɢɱɟɫɤɢɟ ɢɥɢ ɧɚɬɭɪɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ, ɩɨɞɚɜɥɹɸɳɢɟ 

ɪɚɡɜɢɬɢɟ, ɪɨɫɬ ɢ ɭɤɨɪɟɧɟɧɢɟ ɪɚɫɬɟɧɢɣ. Ɉɧɢ ɫɩɨɫɨɛɧɵ ɜɫɬɪɚɢɜɚɬɶɫɹ ɜ 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɩɪɨɰɟɫɫɵ ɪɚɫɬɟɧɢɹ, ɨɛɪɚɡɭɹ ɫɨɟɞɢɧɟɧɢɹ ɫ ɜɵɫɨɤɨɣ 

ɬɨɤɫɢɱɧɨɫɬɶɸ. ɉɨɥɭɱɟɧɧɵɟ ɜɟɳɟɫɬɜɚ ɩɟɪɟɞɜɢɝɚɸɬɫɹ ɩɨ ɫɨɫɭɞɢɫɬɨɣ ɫɢɫɬɟɦɟ 

ɪɚɫɬɟɧɢɣ ɜɦɟɫɬɟ ɫ ɩɢɬɚɬɟɥɶɧɵɦɢ ɜɟɳɟɫɬɜɚɦɢ ɢ ɩɪɨɞɭɤɬɵɦɢ ɨɛɦɟɧɚ, ɜɵɡɵɜɚɹ 

ɨɛɳɟɟ ɨɬɪɚɜɥɟɧɢɟ (ɞɟɮɨɪɦɚɰɢɸ ɥɢɫɬɶɟɜ ɢ ɫɬɟɛɥɹ, ɩɨɫɬɟɩɟɧɧɨɟ ɭɝɧɟɬɟɧɢɟ 

ɪɨɫɬɚ, ɯɪɭɩɤɨɫɬɶ ɨɪɝɚɧɨɜ ɢ ɧɚɪɭɲɟɧɢɟ ɫɬɟɪɢɥɶɧɨɫɬɢ). 
 

ȼ ɞɚɧɧɨɦ ɷɤɫɩɟɪɢɦɟɧɬɟ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɨɞɹɧɵɟ ɜɵɬɹɠɤɢ ɳɢɪɢɰɵ. ɐɟɥɶ 

ɪɚɛɨɬɵ – ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ-ɚɤɬɢɜɧɵɯ ɫɜɨɣɫɬɜ 
 

ɓɢɪɢɰɵ ɡɚɩɪɨɤɢɧɭɬɨɣ (Amaranthus retroflexus L.) 
 

Ⱦɥɹ ɞɨɫɬɢɠɟɧɢɹ ɰɟɥɢ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
 

1) ɩɨɥɭɱɟɧɢɟ ɜɨɞɧɵɯ ɷɤɫɬɪɚɤɬɨɜ ɢɡ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɳɢɪɢɰɵ (ɥɢɫɬɶɹ, 
 

ɫɬɟɛɟɥɶ, ɰɜɟɬɤɢ, ɤɨɪɧɢ). 
 

2) ɢɫɫɥɟɞɨɜɚɬɶ ɫɩɟɤɬɪɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɷɤɫɬɪɚɤɬɨɜ ɜ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦ, 
 

ɜɢɞɢɦɨɦ ɢ ɛɥɢɠɧɟɦ ɢɧɮɪɚɤɪɚɫɧɨɦ ɞɢɚɩɚɡɨɧɚɯ. 
 

3) ɨɩɪɟɞɟɥɢɬɶ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ ɷɤɫɬɪɚɤɬɨɜ ɢɡ ɳɢɪɢɰɵ ɧɚ 

ɬɟɫɬɨɜɨɦ ɤɭɥɶɬɭɪɧɨɦ ɪɚɫɬɟɧɢɢ – ɨɜɫɹɧɢɰɚ ɥɭɝɨɜɚɹ (Festuca pratensis). 
 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɧɚ ɤɚɮɟɞɪɟ ɜɨɞɧɵɯ ɢ ɧɚɡɟɦɧɵɯ ɷɤɨɫɢɫɬɟɦ ɋɢɛɢɪɫɤɨɝɨ 

Ɏɟɞɟɪɚɥɶɧɨɝɨ ɍɧɢɜɟɪɫɢɬɟɬɚ. 
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2. Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 
 
 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɛɵɥɢ ɩɪɨɜɟɞɟɧ ɩɨɢɫɤ, ɩɟɪɟɜɨɞ ɢ ɚɧɚɥɢɡ 

ɫɬɚɬɟɣ ɫ ɤɥɸɱɟɜɵɦɢ ɫɥɨɜɚɦɢ «Amaranthus retroflexus», ɹɜɥɹɸɳɟɝɨɫɹ 

ɩɪɟɞɦɟɬɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɡɚɤɥɸɱɚɸɳɢɟɫɹ ɜɨ ɜɫɟɫɬɨɪɨɧɧɟɦ ɢɡɭɱɟɧɢɢ ɫɨɫɬɚɜɚ 

ɜɟɳɟɫɬɜ ɢ ɜɧɭɬɪɟɧɧɢɯ ɩɪɨɰɟɫɫɨɜ ɪɚɫɬɟɧɢɹ, ɚ ɬɚɤɠɟ ɢɯ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɝɨ 

ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɧɚɯɨɞɹɳɢɦɢɫɹ ɜ ɟɫɬɟɫɬɜɟɧɧɨɣ ɛɥɢɡɨɫɬɢ ɚɧɚɥɨɝɢɱɧɵɦɢ 

ɪɚɫɬɢɬɟɥɶɧɵɦɢ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Ɋɢɫɭɧɨɤ 1. Ʉɨɥɢɱɟɫɬɜɨ ɨɩɭɛɥɢɤɨɜɚɧɧɵɯ ɫɬɚɬɟɣ ɩɨ ɬɟɦɟ «Amaranthus 
retroflexus» ɜ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɛɚɡɚɯ ɞɚɧɧɵɯ. 

 

 

2.1 Ⱥɥɟɥɥɨɩɚɬɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɪɚɫɬɟɧɢɣ, ɜɤɥɸɱɚɹ ɳɢɪɢɰɭ 

ɡɚɩɪɨɤɢɧɭɬɭɸ. 
 

Ɋɚɫɬɟɧɢɹ ɫɥɭɠɚɬ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɪɢɪɨɞɧɵɯ ɯɢɦɢɱɟɫɤɢɯ 

ɫɨɟɞɢɧɟɧɢɣ. Ⱦɢɤɢɟ ɜɢɞɵ, ɜ ɬɨɦ ɱɢɫɥɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɬɪɚɜɵ, ɨɛɵɱɧɨ ɫɨɞɟɪɠɚɬ 

ɝɨɪɚɡɞɨ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɭɪɨɜɧɢ ɧɟɤɨɬɨɪɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, ɱɟɦ 

ɤɭɥɶɬɭɪɧɵɟ ɪɚɫɬɟɧɢɹ. ɇɟɤɨɬɨɪɵɟ ɢɡ ɜɢɞɨɜ ɢɦɟɸɬ ɚɥɟɥɥɨɩɚɬɢɱɟɫɤɭɸ 

ɚɤɬɢɜɧɨɫɬɶ, ɩɪɨɜɟɪɟɧɧɭɸ ɱɟɪɟɡ ɢɯ ɜɵɞɟɪɠɤɢ. Ⱥɥɟɥɥɨɩɚɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ 

ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɜɨɡɦɨɠɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɩɨɞɚɜɥɹɬɶ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɞɪɭɝɢɯ 

ɜɢɞɨɜ ɱɟɪɟɡ ɜɵɞɟɥɟɧɢɟ ɯɢɦɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ [11]. 
 

Ɍɚɤɢɦ ɠɟ ɫɜɨɣɫɬɜɨɦ ɨɛɥɚɞɚɸɬ ɢ ɫɨɪɧɵɟ ɪɚɫɬɟɧɢɹ. ȼ ɂɨɪɞɚɧɢɢ 
ɩɪɨɜɨɞɹɬɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ ɚɥɟɥɥɨɩɚɬɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ 
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ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɩɪɨɬɢɜ ɜɢɞɨɜ ɫɨɪɧɹɤɨɜ. Amaranthus retroflexus ɢ 

Chenopodium murale ɹɜɥɹɸɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɫɢɥɶɧɵɦɢ ɤɨɧɤɭɪɟɧɬɚɦɢ ɨɜɨɳɟɣ ɢ 

ɩɨɥɟɜɵɯ ɤɭɥɶɬɭɪ. ɇɟɤɨɬɨɪɵɟ ɜɢɞɵ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ ɫɩɟɰɢɚɥɶɧɨ 

ɜɵɪɚɳɢɜɚɸɬɫɹ ɞɥɹ ɛɨɪɶɛɵ ɫ ɧɢɦɢ [11]. 
 

Ȼɵɥɨ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɞɨɛɚɜɥɟɧɢɟ ɜ ɩɨɱɜɭ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɫɬɚɬɤɨɜ 

ɉɨɞɫɨɥɧɟɱɧɢɤɚ ɨɞɧɨɥɟɬɧɟɝɨ (Helianthus annuus L.), ɩɨɥɭɱɟɧɧɨɝɨ ɢɡ ɪɚɫɬɟɧɢɣ, 

ɜɵɪɚɳɟɧɧɵɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɚɯ ɩɢɬɚɧɢɹ ɜ ɬɟɩɥɢɰɟ ɢ ɩɨɥɟ, ɡɧɚɱɢɬɟɥɶɧɨ 

ɢɧɝɢɛɢɪɭɸɟɬ ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ Amaranthus retroflexus L. Ɉɛɧɚɪɭɠɟɧɨ, ɱɬɨ 

ɩɪɨɪɚɫɬɚɧɢɟ ɫɟɦɹɧ ɛɨɥɟɟ ɬɟɫɧɨ ɤɨɪɪɟɥɢɪɭɟɬ ɩɪɢ ɧɚɥɢɱɢɢ ɮɟɧɨɥɨɫɨɞɟɪɠɚɳɢɯ 

ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɧɚɛɥɸɞɟɧɢɟ ɩɨɞɬɜɟɪɞɢɥɨ ɝɢɩɨɬɟɡɭ ɨ ɬɨɦ, ɱɬɨ ɷɤɨɥɨɝɢɱɟɫɤɢ 

ɢɧɞɭɰɢɪɨɜɚɧɧɵɟ ɢɡɦɟɧɟɧɢɹ ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɜ ɪɚɫɬɟɧɢɹɯ ɦɨɝɭɬ 

ɦɨɞɢɮɢɰɢɪɨɜɚɬɶ ɚɥɟɥɥɨɩɚɬɢɱɟɫɤɢɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ [23]. 
 

ɉɨɦɢɦɨ ɜɫɟɝɨ, ɩɪɢɫɭɬɫɬɜɢɟ ɞɜɭɯ ɪɚɫɬɟɧɢɣ, ɩɪɨɢɡɜɨɞɹɳɢɯ ɝɟɪɛɢɰɢɞɵ, 

ɫɩɨɫɨɛɧɨ ɫɢɧɟɪɝɢɱɧɨ ɭɫɢɥɢɬɶ ɢɯ ɨɛɨɸɞɧɨɟ ɚɥɥɟɨɩɚɬɢɱɟɫɤɨɟ ɞɟɣɫɬɜɢɟ. 

Ⱦɚɧɧɨɟ ɫɜɨɣɫɬɜɨ ɜɵɝɨɞɧɨ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɪɚɫɬɟɧɢɹ ɫ 

ɧɟɨɩɨɡɧɚɧɧɵɦ ɭɪɨɜɧɟɦ ɪɟɚɤɰɢɢ ɧɚ ɢɧɝɢɛɢɬɨɪɵ ɪɨɫɬɚ. ɍɫɢɥɟɧɧɵɣ 

ɚɥɥɟɨɩɚɬɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɩɨɡɜɨɥɢɬ ɫɭɳɟɫɬɜɟɧɧɨ ɫɨɤɪɚɬɢɬɶ ɡɚɬɪɚɬɵ 

ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɝɟɪɛɢɰɢɞɨɜ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɪɟɫɭɪɫɨɜ ɞɥɹ ɜɵɪɚɳɢɜɚɧɢɹ 

ɤɭɥɶɬɭɪɧɵɯ ɫɨɪɬɨɜ [26]. 
 

 

2.2 ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɦɟɬɚɛɨɥɢɬɨɜ ɫ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɜ 

ɥɢɫɬɶɹɯ ɨɜɨɳɧɵɯ ɜɢɞɨɜ ɳɢɪɢɰɵ. 
 

ɓɢɪɢɰɚ (ɪɨɞ Amaranthus) ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɫɟɥɟɧɢɟɦ ɦɧɨɝɢɯ ɫɬɪɚɧ ɦɢɪɚ 

ɤɚɤ ɡɟɪɧɨɜɚɹ, ɨɜɨɳɧɚɹ ɢ ɥɟɤɚɪɫɬɜɟɧɧɚɹ ɤɭɥɶɬɭɪɚ. ɇɚ ɚɮɪɢɤɚɧɫɤɨɦ 

ɤɨɧɬɢɧɟɧɬɟ ɥɢɫɬɶɹ ɨɜɨɳɧɵɯ ɜɢɞɨɜ ɳɢɪɢɰɵ ɫɥɭɠɚɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɢɫɬɨɱɧɢɤɨɦ ɩɨɥɧɨɰɟɧɧɨɝɨ ɛɟɥɤɚ, ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ ɩɨ ɧɟɡɚɦɟɧɢɦɵɦ 

ɚɦɢɧɨɤɢɫɥɨɬɚɦ [20]. 
 

ɉɪɟɩɚɪɚɬɵ ɢɡ ɪɚɫɬɟɧɢɣ ɳɢɪɢɰɵ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɮɢɬɨɦɟɞɢɰɢɧɟ. 

ȼ ɨɪɝɚɧɢɡɦɟ ɱɟɥɨɜɟɤɚ ɨɧɢ ɜɵɩɨɥɧɹɸɬ ɪɟɝɭɥɹɬɨɪɧɵɟ, ɡɚɳɢɬɧɵɟ ɮɭɧɤɰɢɢ ɢ 
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ɭɦɟɧɶɲɚɸɬ ɪɢɫɤ ɪɚɡɜɢɬɢɹ ɯɪɨɧɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɜɵɡɜɚɧɧɵɯ 

ɫɜɨɛɨɞɧɨɪɚɞɢɤɚɥɶɧɵɦ ɨɤɢɫɥɟɧɢɟɦ [20]. 
 

Ⱦɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ ɫɨɫɬɚɜɚ ɦɟɬɚɛɨɥɢɬɨɜ ɳɢɪɢɰɵ ɫ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ ɢ ɲɢɪɨɤɢɦ ɫɩɟɤɬɪɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 

ɪɚɡɪɚɛɨɬɤɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ ɢ ɧɚɩɢɬɤɨɜ ɧɚ ɨɫɧɨɜɟ ɟɝɨ ɥɢɫɬɶɟɜ. 

Ɉɜɨɳɧɵɟ ɜɢɞɵ ɳɢɪɢɰɵ ɬɚɤɠɟ ɫɱɢɬɚɸɬɫɹ ɰɟɧɧɨɣ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɤɭɥɶɬɭɪɨɣ 

ɢɡ-ɡɚ ɜɵɫɨɤɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɛɟɬɚɰɢɚɧɢɧɨɜ, ɚɫɤɨɪɛɢɧɨɜɨɣ ɤɢɫɥɨɬɵ, ɮɟɧɨɥɶɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ ɢ ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ ɢɧɨɣ ɩɪɢɪɨɞɵ [2]. 
 

ȼ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɜ ɥɢɫɬɶɹɯ ɭ ɨɜɨɳɧɨɣ ɳɢɪɢɰɵ ɫɨɪɬɚ «ȼɚɥɟɧɬɢɧɚ» 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɧɨ 37 ɦɟɬɚɛɨɥɢɬɨɜ ɫ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ, 

ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɪɚɡɧɵɦ ɤɥɚɫɫɚɦ ɫɨɟɞɢɧɟɧɢɣ. ɗɬɨ ɪɚɫɲɢɪɹɟɬ ɜɨɡɦɨɠɧɨɫɬɢ 

ɩɪɢɦɟɧɟɧɢɹ ɥɢɫɬɶɟɜ ɳɢɪɢɰɵ ɞɥɹ ɫɨɡɞɚɧɢɹ ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ ɩɪɨɞɭɤɬɨɜ, 

ɩɪɨɹɜɥɹɸɳɢɯ ɚɧɬɢɫɬɪɟɫɫɨɜɭɸ ɚɤɬɢɜɧɨɫɬɶ [2]. 
 
 

2.3 Ɋɚɞɢɨɦɨɞɢɮɢɰɢɪɭɸɳɟɟ ɞɟɣɫɬɜɢɟ ɥɢɨɮɢɥɢɡɚɬɚ ɳɢɪɢɰɵ 
 

ɡɚɩɪɨɤɢɧɭɬɨɣ (Amaranthus retrofexus L.) ɧɚ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɢ 
 

ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɪɨɪɨɫɬɤɨɜ ɩɲɟɧɢɰɵ. 
 

ɂɡɭɱɟɧɢɟ ɪɚɞɢɨɦɨɞɢɮɢɰɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɪɚɡɥɢɱɧɵɯ ɛɢɨɥɨɝɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɪɚɫɬɟɧɢɣ, ɹɜɥɹɟɬɫɹ ɨɞɧɨɣ ɢɡ ɩɪɢɨɪɢɬɟɬɧɵɯ 

ɡɚɞɚɱ ɪɚɞɢɨɛɢɨɥɨɝɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ɋɚɞɢɨɦɨɞɢɮɢɤɚɰɢɹ 
 

– ɢɫɤɭɫɫɬɜɟɧɧɨɟ ɨɫɥɚɛɥɟɧɢɟ ɢɥɢ ɭɫɢɥɟɧɢɟ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 

ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ. Ɉɫɥɚɛɥɟɧɢɟ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɨɪɝɚɧɢɡɦɚ 

ɨɫɨɛɟɧɧɨ ɜɚɠɧɨ ɩɪɢ ɪɚɡɪɚɛɨɬɤɟ ɫɪɟɞɫɬɜ ɩɪɨɬɢɜɨɥɭɱɟɜɨɣ ɡɚɳɢɬɵ ɜ 

ɱɪɟɡɜɵɱɚɣɧɵɯ ɫɢɬɭɚɰɢɹɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɥɭɱɟɜɨɣ ɬɟɪɚɩɢɢ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ 

ɨɩɭɯɨɥɟɣ. Ⱦɥɹ ɭɩɪɚɜɥɟɧɢɹ ɪɚɞɢɨɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶɸ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 

ɪɚɞɢɨɦɨɞɢɮɢɰɢɪɭɸɳɢɟ ɚɝɟɧɬɵ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɞɟɬɫɹ ɲɢɪɨɤɢɣ ɩɨɢɫɤ 

ɫɪɟɞɫɬɜ, ɩɨɡɜɨɥɹɸɳɢɯ ɢɡɦɟɧɢɬɶ ɩɨɜɪɟɠɞɚɸɳɢɟ ɷɮɮɟɤɬɵ ɢɨɧɢɡɢɪɭɸɳɟɝɨ 

ɢɡɥɭɱɟɧɢɹ ɜ ɨɩɭɯɨɥɹɯ ɢ ɧɨɪɦɚɥɶɧɵɯ ɬɤɚɧɹɯ. Ʉ ɷɬɢɦ ɫɪɟɞɫɬɜɚɦ ɨɬɧɨɫɹɬɫɹ 

ɪɚɞɢɨɦɨɞɢɮɢɤɚɬɨɪɵ – ɪɚɡɥɢɱɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɢ ɯɢɦɢɱɟɫɤɢɟ ɮɚɤɬɨɪɵ, 

ɫɩɨɫɨɛɧɵɟ ɢɡɦɟɧɹɬɶ ɪɚɞɢɨɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤɥɟɬɨɤ ɬɤɚɧɟɣ ɨɪɝɚɧɢɡɦɚ. [16] 
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Ɇɚɥɨɢɡɭɱɟɧɧɨɣ ɜ ɷɬɨɦ ɨɬɧɨɲɟɧɢɢ ɹɜɥɹɟɬɫɹ ɳɢɪɢɰɚ ɡɚɩɪɨɤɢɧɭɬɚɹ 

(Amaranthus retroflexsus L.), ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɟ ɞɢɤɨɪɚɫɬɭɳɟɟ 

ɪɚɫɬɟɧɢɟ, ɢɦɟɸɳɟɟ ɛɨɥɶɲɨɣ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɪɚɡɧɵɯ ɨɛɥɚɫɬɹɯ 

ɦɟɞɢɰɢɧɫɤɨɝɨ, ɩɢɳɟɜɨɝɨ ɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ. ɓɢɪɢɰɚ 

ɛɨɝɚɬɚ ɛɟɥɤɚɦɢ, ɭɝɥɟɜɨɞɚɦɢ, ɢɦɟɟɬ ɜɵɫɨɤɭɸ ɫɟɦɟɧɧɭɸ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ. ȼ 

ɛɢɨɦɚɫɫɟ ɳɢɪɢɰɵ ɫɨɞɟɪɠɢɬɫɹ ɜɟɳɟɫɬɜɨ ɚɦɚɪɚɧɬɢɧ, ɨɬɧɨɫɹɳɟɟɫɹ ɤ 

ɚɥɤɚɥɨɢɞɚɦ – ɛɟɬɚɥɚɢɧɚɦ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɩɪɢɪɨɞɧɵɦ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɦ 

ɚɧɬɢɨɤɫɢɞɚɧɬɨɦ. Ɋɚɫɬɟɧɢɟ ɫɨɞɟɪɠɢɬ ɮɥɚɜɨɧɨɢɞɵ – ɤɚɤ ɪɭɬɢɧ ɢ ɤɜɟɪɰɟɬɢɧ. ȼ 

ɥɢɫɬɶɹɯ A. retroflexus ɨɬɦɟɱɟɧɨ ɜɵɫɨɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɛɢɨɝɟɧɧɨɝɨ ɯɨɪɨɲɨ 

ɭɫɜɨɹɟɦɨɝɨ ɤɚɥɶɰɢɹ [5]. 

 

2.4 Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɷɤɪɚɧɢɪɨɜɚɧɢɟ Amaranthus retroflexsus L. 
 

(Amaranthaceae). 
 

Ɋɚɫɬɟɧɢɹ ɭɧɢɤɚɥɶɧɵ ɜ ɫɜɨɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɩɪɨɢɡɜɨɞɢɬɶ ɦɚɫɫɭ ɪɚɡɥɢɱɧɵɯ 

ɜɬɨɪɢɱɧɵɯ ɦɟɬɚɛɨɥɢɬɨɜ. Ɇɧɨɝɢɟ ɢɡ ɧɢɯ ɢɦɟɸɬ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɢɥɢ 

ɬɨɤɫɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ. Ɇɧɨɝɨ ɜɟɤɨɜ, ɥɢɫɬɶɹ ɢ ɫɟɦɟɧɚ ɜɢɞɨɜ ɳɢɪɢɰɵ, ɬɚɤɢɯ 

ɤɚɤ A. Retroflexus, ɛɵɥɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɢɳɢ ɞɥɹ ɤɨɪɟɧɧɵɯ ɠɢɬɟɥɟɣ ɋɟɜɟɪɧɨɣ 
 

ɢ ɘɠɧɨɣ Ⱥɦɟɪɢɤɢ, Ⱥɡɢɢ, Ⱥɮɪɢɤɟ ɢ ȿɜɪɨɩɟ. ȼ ɫɟɜɟɪɧɨɦ ɂɪɚɧɟ ɥɢɫɬɶɹ 

ɤɪɚɫɧɨɝɨ ɫɨɪɧɹɤɚ ɩɨɬɪɟɛɥɹɸɬ ɜ ɫɭɩɚɯ. ɗɬɨ ɪɚɫɬɟɧɢɟ ɧɟ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɧɚ 

ɬɨɤɫɢɱɧɨɫɬɶ ɞɨ ɫɢɯ ɩɨɪ. ȿɫɬɶ ɜɟɪɨɹɬɧɨɫɬɶ, ɱɬɨ ɷɬɨ ɪɚɫɬɟɧɢɟ ɦɨɠɟɬ ɛɵɬɶ 

ɬɨɤɫɢɱɧɨ ɞɥɹ ɱɟɥɨɜɟɤɚ. ɋɥɭɱɚɟɜ ɨɬɪɚɜɥɟɧɢɹ ɜ ɜɟɬɟɪɢɧɚɪɧɵɯ ɨɬɱѐɬɚɯ ɧɟ 

ɧɚɛɥɸɞɚɥɨɫɶ [14]. 
 

Ɍɨɤɫɢɱɟɫɤɨɟ ɜɥɢɹɧɢɟ ɪɚɫɬɟɧɢɹ ɫɜɹɡɚɧɨ ɫ ɧɟɮɪɨɬɨɤɫɢɱɧɨɫɬɶɸ. ɉɪɢɟɦ 

ɜɧɭɬɪɶ A. retroflexus ɩɪɢɜɨɞɢɬ ɤ ɬɨɤɫɢɱɟɫɤɨɦɭ ɧɟɮɪɨɡɭ ɭ ɫɜɢɧɟɣ ɢ ɤɪɭɩɧɨɝɨ 

ɪɨɝɚɬɨɝɨ ɫɤɨɬɚ. Ɉɫɬɪɚɹ ɩɨɱɟɱɧɚɹ ɧɟɞɨɫɬɚɬɨɱɧɨɫɬɶ ɢ ɩɟɪɢɪɟɧɚɥɶɧɵɣ ɨɬѐɤ 

ɬɚɤɠɟ ɨɬɦɟɱɟɧɵ ɭ ɥɨɲɚɞɟɣ ɢ ɨɜɟɰ. ɇɚ ɦɢɤɪɨɫɤɨɩɢɱɟɫɤɨɦ ɭɪɨɜɧɟ, ɩɪɨɢɫɯɨɞɢɬ 

ɧɟɤɪɨɡ ɩɪɨɤɫɢɦɚɥɶɧɨɝɨ ɢ ɞɢɫɬɚɥɶɧɨɝɨ ɤɚɧɚɥɶɰɟɜ. ɇɟɮɪɨɬɨɤɫɢɱɟɫɤɢɟ 

ɩɨɜɪɟɠɞɟɧɢɹ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɤɥɟɬɨɤ [14]. 
 

Ⱦɥɹ ɨɰɟɧɤɢ ɬɨɤɫɢɱɧɨɫɬɢ ɩɪɢɦɟɧɹɥɢɫɶ ɥɚɛɨɪɚɬɨɪɧɵɟ ɦɟɬɨɞɵ. Ⱦɥɹ 

ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜɵɪɚɳɟɧɧɵɟ ɤɥɟɬɤɢ ɧɚ ɦɨɧɨɫɥɨɟ ɫ ɰɟɥɶɸ ɨɩɪɟɞɟɥɢɬɶ 
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ɧɚɱɚɥɶɧɵɟ ɩɪɨɰɟɫɫɵ ɧɟɤɪɨɡɚ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɨɤɫɢɤɚɧɬɚ. ɐɢɬɨɬɨɤɫɢɱɟɫɤɚɹ 

ɚɤɬɢɜɧɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɷɤɫɬɪɚɤɬɨɜ ɢɥɢ ɩɪɟɩɚɪɚɬɨɜ ɨɰɟɧɢɜɚɥɚɫɶ ɩɨ ɫɧɢɠɟɧɢɸ 

ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɦɢɬɨɯɨɧɞɪɢɣ. ɋɚɦɢ ɤɥɟɬɤɢ ɛɵɥɢ ɜɡɹɬɵ ɢɡ ɛɵɱɶɟɣ ɩɨɱɤɢ 

[14]. 
 

 

2.5 ɂɫɫɥɟɞɨɜɚɧɢɟ ɯɢɦɢɱɟɫɤɨɝɨ ɫɨɫɬɚɜɚ  Amaranthus  retroflexsus  L. 
 

(Amaranthaceae). 
 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɲɥɨ ɩɨɧɢɦɚɧɢɟ, ɱɬɨ ɥɟɤɚɪɫɬɜɟɧɧɵɟ ɪɚɫɬɟɧɢɹ 

ɢɦɟɸɬ ɨɝɪɨɦɧɨɟ ɡɧɚɱɟɧɢɟ, ɢ ɧɟ ɦɨɝɭɬ ɛɵɬɶ ɡɚɦɟɧɟɧɵ ɫɢɧɬɟɬɢɱɟɫɤɢɦɢ 

ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ ɩɪɟɩɚɪɚɬɚɦɢ. ɏɢɦɢɱɟɫɤɢɣ ɫɨɫɬɚɜ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɣ 

ɧɟ ɨɝɪɚɧɢɱɢɜɚɟɬɫɹ ɨɞɧɢɦ-ɞɜɭɦɹ ɤɥɚɫɫɚɦɢ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɚ 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɶ, ɫɨɱɟɬɚɧɢɟ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 

ɢɧɞɢɜɢɞɭɚɥɶɧɵɦ ɞɥɹ ɤɚɠɞɨɝɨ ɨɬɞɟɥɶɧɨɝɨ ɪɚɫɬɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬ ɟɝɨ 

ɮɚɪɦɚɤɨɥɨɝɢɱɟɫɤɭɸ ɚɤɬɢɜɧɨɫɬɶ. ȼ ɫɜɹɡɢ ɫ ɦɧɨɝɨɨɛɪɚɡɢɟɦ ɜɟɳɟɫɬɜ, 
 

ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɪɚɫɬɟɧɢɹɯ, ɢɯ ɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɛɨɥɟɟ 

ɪɚɡɧɨɫɬɨɪɨɧɧɟɟ, ɱɟɦ ɞɟɣɫɬɜɢɟ ɥɸɛɨɝɨ ɥɟɤɚɪɫɬɜɚ. Ɇɧɨɝɢɟ ɥɟɤɚɪɫɬɜɟɧɧɵɟ 

ɪɚɫɬɟɧɢɹ ɹɜɥɹɸɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɢ ɩɢɳɟɜɵɦɢ. ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɜ Ɋɨɫɫɢɢ 

ɚɤɬɢɜɧɨ ɩɪɨɜɨɞɹɬɫɹ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɡɭɱɟɧɢɸ ɞɢɤɨɪɚɫɬɭɳɢɯ ɥɟɤɚɪɫɬɜɟɧɧɵɯ 

ɪɚɫɬɟɧɢɣ, ɤɨɬɨɪɵɟ ɩɨɡɢɰɢɨɧɢɪɨɜɚɥɢɫɶ ɤɚɤ ɫɨɪɧɵɟ [15]. 
 

ɓɢɪɢɰɚ – ɨɞɧɚ ɢɡ ɞɪɟɜɧɟɣɲɢɯ ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɢɧɬɟɪɟɫ ɤ ɤɨɬɨɪɨɣ ɜ 

ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜɟɥɢɤ ɜɨ ɜɫɟɦ ɦɢɪɟ ɛɥɚɝɨɞɚɪɹ ɧɚɤɨɩɥɟɧɢɸ ɜ ɫɟɦɟɧɚɯ 

ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɛɟɥɤɚ ɢ ɫɤɜɚɥɟɧɚ [4]. 
 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ɋɨɫɫɢɢ ɜɫɬɪɟɱɚɟɬɫɹ 15 ɜɢɞɨɜ ɚɦɚɪɚɧɬɨɜɵɯ, ɧɨ ɧɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧѐɧ ɚɦɚɪɚɧɬ ɡɚɩɪɨɤɢɧɭɬɵɣ, ɢɥɢ ɳɢɪɢɰɚ ɨɛɵɤɧɨɜɟɧɧɚɹ 

(Amaranthus retroflexus). Ⱦɚɧɧɨɟ ɪɚɫɬɟɧɢɟ ɢɡɜɟɫɬɧɨ ɤɚɤ ɫɨɪɧɨɟ ɫ ɨɞɧɨɣ 

ɫɬɨɪɨɧɵ, ɢ ɤɚɤ ɨɞɧɚ ɢɡ ɥɭɱɲɢɯ ɤɨɪɦɨɜɵɯ ɤɭɥɶɬɭɪ – ɫ ɞɪɭɝɨɣ. Ⱦɨɛɚɜɤɚ 

ɚɦɚɪɚɧɬɨɜɵɯ ɜ ɪɚɰɢɨɧɵ ɞɨɦɚɲɧɢɯ ɠɢɜɨɬɧɵɯ ɨɤɚɡɵɜɚɟɬ ɫɬɢɦɭɥɢɪɭɸɳɟɟ 

ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɰɟɫɫɵ ɛɟɥɤɨɜɨɝɨ ɦɟɬɚɛɨɥɢɡɦɚ [15]. 
 

ɉɨ ɞɚɧɧɵɦ ɪɹɞɚ ɚɜɬɨɪɨɜ, ɧɚɞɡɟɦɧɚɹ ɱɚɫɬɶ ɪɚɫɬɟɧɢɣ ɪɨɞɚ ɚɦɚɪɚɧɬ, ɜ ɬɨɦ 
ɱɢɫɥɟ – ɭ ɳɢɪɢɰɵ, ɫɨɞɟɪɠɢɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ 4-6% ɤɚɥɢɹ, ɞɨ 15% ɛɟɥɤɚ, 6- 
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10% ɩɟɤɬɢɧɚ ɢ ɞɪ. ȼ ɥɢɫɬɶɹɯ ɨɛɧɚɪɭɠɟɧɵ ɚɫɤɨɪɛɢɧɨɜɚɹ ɤɢɫɥɨɬɚ ɞɨ 120 ɦɝ%, 

ɤɚɪɨɬɢɧɨɢɞɵ – ɞɨ 9 ɦɝ%, ɩɨɥɢɮɟɧɨɥɵ – ɞɨ 5,4% ɜ ɬɨɦ ɱɢɫɥɟ ɮɥɚɜɨɧɨɢɞɵ – 

ɞɨ 2,8%, ɜɢɬɚɦɢɧɵ Ⱥ, ȼ, ɋ, ɚɥɤɚɥɨɢɞ ɚɦɚɪɚɧɬɢɧ, ɤɚɥɶɰɢɣ, ɮɨɫɮɨɪ ɢ 

ɦɢɤɪɨɷɥɟɦɟɧɬɵ [6]. ȼɵɹɜɥɟɧɨ, ɱɬɨ ɜ ɥɢɫɬɶɹɯ Amaranthus retroflexus 

ɫɨɞɟɪɠɢɬɫɹ 18 ɠɢɪɧɵɯ ɤɢɫɥɨɬ, ɢɡ ɤɨɬɨɪɵɯ 9 – ɧɚɫɵɳɟɧɧɵɟ ɢ 9 – 

ɧɟɧɚɫɵɳɟɧɧɵɟ. Ɉɫɧɨɜɧɚɹ ɧɟɧɚɫɵɳɟɧɧɚɹ ɠɢɪɧɚɹ ɤɢɫɥɨɬɚ ɜ ɢɫɫɥɟɞɭɟɦɨɦ 

ɪɚɫɬɟɧɢɢ – ɥɢɧɨɥɟɧɨɜɚɹ ɤɢɫɥɨɬɚ, ɚ ɧɚɫɵɳɟɧɧɚɹ – ɩɚɥɶɦɢɬɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 
 

[30]. Ⱥɦɚɪɚɧɬɢɧ ɨɛɥɚɞɚɟɬ ɚɞɚɩɬɨɝɟɧɧɵɦɢ ɢ ɫɬɪɟɫɫ-ɤɨɪɪɟɤɬɨɪɧɵɦɢ 

ɫɜɨɣɫɬɜɚɦɢ. Ɉɧ ɪɚɫɬɜɨɪɢɦ ɜ ɜɨɞɟ, ɩɨɜɵɲɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɪɚɤɨɜɵɦ ɢ 

ɜɢɪɭɫɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ [29]. 
 

 

2.6 ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ Amaranthus retrofexus 

L. ɤ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ ɡɚɝɪɹɡɧѐɧɧɵɯ ɬɹɠѐɥɵɦɢ ɦɟɬɚɥɥɚɦɢ ɩɨɱɜ. 
 

Ƚɥɨɛɚɥɶɧɚɹ ɢɧɞɭɫɬɪɢɚɥɢɡɚɰɢɹ ɩɪɢɜɟɥɚ ɤ ɜɵɫɜɨɛɨɠɞɟɧɢɸ ɜ ɛɢɨɫɮɟɪɭ 

ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜ ɬɨɤɫɢɱɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɹɠѐɥɵɯ ɦɟɬɚɥɥɨɜ. 

Ⱦɚɠɟ ɩɪɢ ɜɥɢɹɧɢɢ ɧɚ ɢɯ ɮɨɪɦɨɨɛɪɚɡɨɜɚɧɢɟ, ɨɧɢ ɧɟ ɞɟɝɪɚɞɢɪɭɸɬ 

ɜɩɨɫɥɟɞɫɬɜɢɢ. Ɉɞɢɧ ɢɡ ɷɮɮɟɤɬɢɜɧɵɯ ɦɟɬɨɞɨɜ ɨɱɢɫɬɤɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ – 

ɛɢɨɪɟɦɟɞɢɚɰɢɹ, ɨɫɭɳɟɫɬɜɥɹɸɳɚɹɫɹ ɜ ɩɪɨɰɟɫɫɟ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɞɟɬɨɤɫɢɤɚɰɢɢ 

ɜɟɳɟɫɬɜ. Ɏɢɬɨɪɟɦɟɞɢɚɰɢɹ – ɬɟɯɧɨɥɨɝɢɹ, ɢɫɩɨɥɶɡɭɸɳɚɹ ɞɥɹ ɷɬɨɣ ɰɟɥɢ 

ɪɚɫɬɟɧɢɹ [18]. 
 

Ɍɟɪɦɢɧ «ɮɢɬɨɪɟɦɟɞɢɚɰɢɹ» ɢɫɩɨɥɶɡɭɟɬɫɹ ɫ 1991 ɝɨɞɚ ɞɥɹ ɩɭɛɥɢɤɚɰɢɢ 

ɪɚɡɥɢɱɧɵɯ ɬɟɦɚɬɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɝɞɟ ɪɚɫɬɟɧɢɹ ɛɵɥɢ ɢɫɩɨɥɶɡɨɜɚɧɵ ɞɥɹ 

ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɫɥɟ ɪɚɡɥɢɱɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ. ɂɡ ɲɢɪɨɤɨɣ ɤɚɬɟɝɨɪɢɢ 

ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ ɧɚ ɩɨɞɚɜɥɟɧɢɟ ɪɟɤɭɥɶɬɢɜɚɰɢɢ ɪɚɫɬɟɧɢɣ 

ɜɥɢɹɟɬ ɤɚɞɦɢɣ. ɇɚ ɧѐɦ ɩɪɨɜɨɞɢɥɨɫɶ ɫɪɚɜɧɟɧɢɟ ɫɩɨɫɨɛɨɜ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɟɝɨ 

ɢɨɧɨɜ ɫ ɮɢɬɨɪɟɦɟɞɢɚɰɢɟɣ. Ɏɢɬɨɪɟɦɟɞɢɚɰɢɹ ɩɨɤɪɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ 

ɦɟɯɚɧɢɡɦɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɧɢɠɟɧɢɹ ɬɨɤɫɢɱɧɨɫɬɢ ɤɚɞɦɢɹ [18]. 
 

Ɉɝɪɨɦɧɵɣ ɩɨɬɟɧɰɢɚɥ ɞɟɬɨɤɫɢɤɚɰɢɢ ɢɦɟɸɬ ɪɚɫɬɟɧɢɹ, ɫɩɨɫɨɛɧɵɟ ɤ 

ɫɜɟɪɯɚɤɤɭɦɭɥɹɰɢɢ ɦɟɬɚɥɥɨɜ ɢ ɩɨɝɥɨɳɚɸɳɢɟ ɤɨɪɧɹɦɢ ɡɧɚɱɢɬɟɥɶɧɨɟ ɟɝɨ 
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ɤɨɥɢɱɟɫɬɜɨ ɜ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɟɝɨ ɷɥɸɚɰɢɢ ɜ ɩɨɱɜɟ ɢ ɝɪɭɧɬɨɜɵɯ ɜɨɞɚɯ. 
 

Ⱦɥɹ ɪɚɫɬɟɧɢɣ-ɚɤɤɭɦɭɥɹɬɨɪɨɜ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 

1) Ɉɬɫɭɬɫɬɜɢɟ ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɩɪɟɞɩɨɱɬɟɧɢɣ. 
 

2) Ȼɵɫɬɪɵɣ ɪɨɫɬ. 
 

3) ȼɵɫɨɤɚɹ ɛɢɨɩɪɨɞɭɤɬɢɜɧɨɫɬɶ. 
 

4) ɋɩɨɫɨɛɧɨɫɬɶ ɨɛɪɚɡɨɜɵɜɚɬɶ ɩɪɨɞɭɤɰɢɸ ɤɨɦɩɥɟɤɫɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. 
 

5) ɋɢɥɶɧɚɹ ɢ ɨɛɢɥɶɧɚɹ ɤɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ. 
 

6) ɋɩɨɫɨɛɧɨɫɬɶ ɤ ɝɢɩɟɪɚɤɤɭɦɭɥɹɰɢɢ ɦɟɬɚɥɥɨɜ. 
 

7) ȼɵɫɨɤɚɹ ɬɨɥɟɪɚɧɬɧɨɫɬɶ ɤ ɦɟɬɚɥɥɚɦ. 
 

8) Ȼɵɫɬɪɵɣ ɬɪɚɧɫɩɨɪɬ ɦɟɬɚɥɥɨɜ ɜ ɫɨɛɢɪɚɟɦɵɟ ɱɚɫɬɢ ɪɚɫɬɟɧɢɹ. 
 

ɓɢɪɢɰɚ ɨɛɥɚɞɚɟɬ ɛɨɥɶɲɢɧɫɬɜɨɦ ɢɡ ɷɬɢɯ ɩɪɢɡɧɚɤɨɜ, ɱɬɨ ɢ ɩɪɟɞɨɫɬɚɜɥɹɟɬ 

ɟɣ ɩɨɡɢɰɢɸ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ [17]. 
 

 

2.7 ɉɪɢɦɟɧɟɧɢɟ ɩɟɪɫɩɟɤɬɢɜɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɫɬɢɦɭɥɹɬɨɪɚ ɪɨɫɬɚ 4-

ɝɢɞɪɨɤɫɢɮɟɧɷɬɢɥɨɜɨɝɨ ɫɩɢɪɬɚ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɩɨɫɟɜɧɨɝɨ 

ɦɚɬɟɪɢɚɥɚ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɳɢɪɢɰɵ. 
 

ɓɢɪɢɰɚ ɤɚɤ ɰɟɧɧɚɹ ɩɢɳɟɜɚɹ ɤɭɥɶɬɭɪɚ ɩɨɩɭɥɹɪɟɧ ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ, 

ɨɞɧɚɤɨ ɟɝɨ ɢɧɬɪɨɞɭɤɰɢɹ ɜ Ɋɨɫɫɢɢ ɡɚɬɪɭɞɧɢɬɟɥɶɧɚ. ɉɪɢɱɢɧɚ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɨɫɨɛɟɧɧɨɫɬɹɯ ɨɧɬɨɝɟɧɟɡɚ: ɱɟɪɟɡ ɦɟɫɹɰ ɩɨɫɥɟ ɜɫɯɨɞɚ, ɪɚɫɬɟɧɢɟ ɜɫɬɭɩɚɟɬ ɜ ɮɚɡɭ 

«ɫɤɪɵɬɨɝɨ ɪɨɫɬɚ», ɧɟ ɭɜɟɥɢɱɢɜɚɹ ɫɜɨɟɣ ɮɢɬɨɦɚɫɫɵ, ɥɢɲɶ ɪɚɡɜɢɜɚɹ ɤɨɪɧɟɜɭɸ 

ɫɢɫɬɟɦɭ. ȼɨ ɜɪɟɦɹ ɞɚɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɳɢɪɢɰɚ ɱɭɜɫɬɜɢɬɟɥɶɧɚ ɤ ɮɚɤɬɨɪɚɦ 

ɜɧɟɲɧɟɣ ɫɪɟɞɵ, ɱɬɨ ɡɚɱɚɫɬɭɸ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɡɚɝɥɭɲɟɧɢɸ ɞɪɭɝɢɦɢ 

ɫɨɪɧɹɤɚɦɢ [19]. 
 

ɉɪɨɛɥɟɦɭ ɦɨɠɧɨ ɪɟɲɢɬɶ, ɩɪɢɦɟɧɹɹ ɫɬɢɦɭɥɹɬɨɪɵ ɪɨɫɬɚ, ɜ ɱɚɫɬɧɨɫɬɢ, 4-

ɝɢɞɪɨɤɫɢɮɟɧɷɬɢɥɨɜɨɝɵɣ ɫɩɢɪɬ, ɜɵɞɟɥɟɧɧɵɣ ɢɡ ɫɪɟɞɵ ɩɭɪɩɭɪɧɨɣ 

ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɤɭɥɶɬɢɜɢɪɭɟɦɨɣ ɛɚɤɬɟɪɢɢ Rhodospirium rubrum. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɜɟɳɟɫɬɜɨ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ ɫɬɟɩɟɧɢ ɫɬɢɦɭɥɢɪɭɟɬ ɫɢɧɬɟɡ 

ɚɦɚɪɚɧɬɢɧɚ ɜ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɩɪɨɪɨɫɬɤɚɯ ɳɢɪɢɰɵ ɢ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɦɨɠɟɬ 

ɩɪɢɦɟɧɹɬɶɫɹ ɧɚ ɩɨɥɧɨɰɟɧɧɨɦ ɪɚɫɬɟɧɢɢ [19]. 
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ɐɢɬɨɤɢɧɢɧɵ ɫɩɨɫɨɛɧɵ ɪɟɝɭɥɢɪɨɜɚɬɶ ɩɪɨɪɚɫɬɚɧɢɟ ɢ ɫɨɡɪɟɜɚɧɢɟ ɫɟɦɹɧ, 

ɫɬɢɦɭɥɢɪɨɜɚɬɶ ɪɨɫɬ ɢ ɭɫɤɨɪɹɬɶ ɪɚɡɜɢɬɢɟ ɪɚɫɬɟɧɢɣ, ɩɨɜɵɲɚɬɶ ɫɨɞɟɪɠɚɧɢɟ 

ɛɟɥɤɚ ɢ ɚɤɬɢɜɧɨɫɬɶ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɝɨ ɚɩɩɚɪɚɬɚ. ȼ ɫɨɜɨɤɭɩɧɨɫɬɢ, 

ɩɨɜɵɲɟɬɫɹ ɩɪɨɞɭɤɬɢɜɧɨɫɬɶ ɢ ɛɢɨɦɚɫɫɚ ɪɚɫɬɟɧɢɣ [19]. 
 
 
 

 

2.8 Ƚɟɪɛɢɰɢɞɧɚɹ ɫɨɩɪɨɬɢɜɥɹɟɦɨɫɬɶ ɳɢɪɢɰɵ ɉɚɥɶɦɟɪɚ (Amaranthus 

palmeri S. Wats.) 
 

ɓɢɪɢɰɚ (Amaranthus palmeri S. Wats.), ɩɪɨɢɡɪɚɫɬɚɟɬ ɧɚ ɸɝɨ-ɡɚɩɚɞɟ 

ɋɨɟɞɢɧɟɧɧɵɯ ɒɬɚɬɨɜ ɢ ɜɯɨɞɢɬ ɜ ɪɨɞ ɥɟɬɧɢɯ ɚɦɚɪɚɧɬɨɜ, ɤɨɬɨɪɵɟ ɜɤɥɸɱɚɟɬ 

ɨɤɨɥɨ 75 ɜɢɞɨɜ ɩɨ ɜɫɟɦɭ ɦɢɪɭ. Ʌɢɫɬɶɹ ɢ ɫɟɦɟɧɚ ɳɢɪɢɰɵ ɉɚɥɦɟɪɚ ɹɜɥɹɥɢɫɶ 

ɜɚɠɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɩɢɳɢ ɜɨ ɦɧɨɝɢɯ ɢɧɞɟɣɫɤɢɯ ɩɥɟɦɟɧɚɯ. ɑɟɥɨɜɟɱɟɫɤɚɹ 

ɞɟɹɬɟɥɶɧɨɫɬɶ ɜ 20-ɨɦ ɫɬɨɥɟɬɢɢ ɩɪɢɜɟɥɚ ɤ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɬɟɯɧɢɤɢ ɢ 

ɪɚɫɲɢɪɟɧɢɸ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɱɬɨ ɩɪɟɞɨɫɬɚɜɢɥɨ ɜɨɡɦɨɠɧɨɫɬɶ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɸ ɳɢɪɢɰɵ ɉɚɥɦɟɪɚ ɤ ɫɟɜɟɪɧɵɦ ɋɨɟɞɢɧɟɧɧɵɦ ɒɬɚɬɚɦ, ɢ 

ɢɡɧɚɱɚɥɶɧɨ ɨɧ ɛɵɥ ɨɬɦɟɱɟɧ ɡɚ ɫɜɨɢɦ ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɦɟɫɬɨɨɛɢɬɚɧɢɟɦ ɜɧɭɬɪɢ 

ȼɢɪɞɠɢɧɢɢ ɜ 1915 ɝɨɞɭ [21]. 
 

Ɋɚɫɬɟɧɢɹ ɳɢɪɢɰɵ ɉɚɥɶɦɟɪɚ, ɜɵɪɚɳɟɧɧɵɟ ɜ ɫɭɯɢɯ ɭɫɥɨɜɢɹɯ, ɦɨɝɭɬ 

ɫɨɞɟɪɠɚɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɧɢɬɪɚɬɨɜ, ɜɪɟɞɧɵɯ ɞɥɹ ɩɨɬɪɟɛɥɟɧɢɹ ɠɢɜɨɬɧɵɦɢ 
 

[21]. ȿɫɥɢ ɠɜɚɱɧɵɟ ɫɬɚɧɭɬ ɩɨɬɪɟɛɥɹɬɶ ɢɡɛɵɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɧɢɬɪɚɬɨɜ, ɨɧɢ 

ɛɭɞɭɬ ɚɤɤɭɦɭɥɢɪɨɜɚɬɶɫɹ ɜ ɫɵɱɭɝɟ. Ɍɨɝɞɚ, ɢɨɧɵ ɧɢɬɪɢɬɚ ɧɚɱɧɭɬ 

ɚɛɫɨɪɛɢɪɨɜɚɬɶɫɹ ɜ ɤɪɨɜɶ. Ɉɧɢ ɥɟɝɤɨ ɜɫɬɪɨɹɬɫɹ ɜ ɝɟɦɨɝɥɨɛɢɧ, ɨɛɪɚɡɭɹ 

ɦɟɬɚɦɨɝɥɨɛɢɧ, ɥɢɲɚɹ ɟɝɨ ɜɨɡɦɨɠɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɬɶ ɤɢɫɥɨɪɨɞ ɤ ɬɤɚɧɹɦ, 
 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɝɢɩɨɤɫɢɢ [12]. 
 

ȼ ɟɠɟɝɨɞɧɨɦ ɨɛɡɨɪɟ ɘɠɧɨɝɨ ɧɚɭɱɧɨɝɨ ɨɛɳɟɫɬɜɚ ɜ 1989 ɝɨɞɭ, ɪɚɫɬɟɧɢɟ 

ɛɵɥɨ ɨɬɦɟɱɟɧɨ ɤɚɤ ɯɥɨɩɤɨɜɵɣ ɫɨɪɧɹɤ ɜ ɸɠɧɵɯ ɒɬɚɬɚɯ, ɢ ɯɨɬɹ ɜ 1995 ɝɨɞɭ 

ɳɢɪɢɰɚ ɉɚɥɦɟɪɚ ɛɵɥɚ ɩɟɪɟɱɢɫɥɟɧɚ ɤɚɤ ɡɚɫɨɪɢɬɟɥɶ ɯɥɨɩɤɚ ɬɨɥɶɤɨ ɜ 2 ɸɠɧɵɯ 

ɒɬɚɬɚɯ (ɋɟɜɟɪɧɚɹ ɢ ɘɠɧɚɹ Ʉɚɪɨɥɢɧɚ), ɤ 2009 ɝɨɞɭ ɨɧ ɛɵɥ ɨɰɟɧɟɧ ɤɚɤ ɫɚɦɵɣ 

ɜɪɟɞɨɧɨɫɧɵɣ ɫɨɪɧɹɤ ɜ ɞɟɜɹɬɢ ɘɠɧɵɯ ɒɬɚɬɚɯ ɢ ɜɬɨɪɨɣ ɩɨ ɜɪɟɞɧɨɫɬɢ ɫɨɪɧɹɤ 
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ɞɥɹ ɫɨɢ. Ʉ 2014 ɝɨɞɭ, ɳɢɪɢɰɚ ɫɬɚɥɚ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɫɥɨɠɧɵɯ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢ 

ɡɧɚɱɢɦɵɯ ɫɨɪɧɹɤɨɜ ɞɥɹ ɤɭɤɭɪɭɡɵ, ɯɥɨɩɤɚ ɢ ɫɨɢ ɜ ɋɒȺ [21]. 
 

Ȼɨɥɶɲɢɧɫɬɜɨ ɦɟɪ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɨɩɵɬɤɚɦɢ ɢɫɤɨɪɟɧɟɧɢɹ ɫɨɪɧɹɤɚ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɝɟɪɛɢɰɢɞɨɜ ɩɨɤɚɡɚɥɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɢɡɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 

ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɨ ɧɚɥɢɱɢɟɦ ɜ ɪɚɫɬɟɧɢɢ ɫɯɨɞɧɵɯ ɝɟɪɛɢɰɢɞɧɵɯ 

ɤɨɦɩɥɟɤɫɨɜ [21]. 
 

 

2.9 ɂɡɦɟɧɟɧɢɹ ɜ ɯɥɨɪɨɮɢɥɥɟ, ɪɢɛɭɥɨɡɨ-ɛɢɫɮɨɫɮɚɬɟ ɤɚɪɛɨɤɫɢɥɚɡɟ-

ɨɤɫɢɝɟɧɚɡɟ, ɫɨɞɟɪɠɚɧɢɢ ɝɥɢɰɢɧɚ ɛɟɬɚɢɧɚ, ɮɨɬɨɫɢɧɬɟɡɟ ɢ ɬɪɚɧɫɩɢɪɚɰɢɢ ɜ 

ɳɢɪɢɰɟɟ ɬɪѐɯɰɜɟɬɧɨɣ ɩɪɢ ɫɨɥɹɧɨɦ ɫɬɪɟɫɫɟ. 
 

ȼɥɢɹɧɢɟ ɫɨɥɟɜɨɝɨ ɫɬɪɟɫɫɚ ɧɚ ɪɚɫɬɟɧɢɹ – ɨɞɧɚ ɢɡ ɫɚɦɵɯ ɫɟɪɶѐɡɧɵɯ 

ɩɪɨɛɥɟɦ, ɫɜɹɡɚɧɧɵɯ ɫ ɫɟɥɶɫɤɢɦ ɯɨɡɹɣɫɬɜɨɦ ɜ ɡɚɫɭɲɥɢɜɵɯ ɢ ɩɨɥɭɡɚɫɭɲɥɢɜɵɯ 

ɪɚɣɨɧɚɯ [22]. 
 

ɋɨɥѐɧɨɫɬɶ ɜɨɞɵ ɢ ɜɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɰɟɥɨɦ ɭɦɟɧɶɲɚɟɬ ɪɨɫɬ ɤɨɪɧɹ ɢ ɟɝɨ 

ɩɨɛɟɝɨɜ. Ⱦɥɹ ɚɞɚɩɬɚɰɢɢ ɤ ɬɚɤɢɦ ɫɬɪɟɫɫɚɦ ɧɟɨɛɯɨɞɢɦɨ ɭɱɚɫɬɢɟ ɨɪɝɚɧɢɱɟɫɤɢɯ 

ɪɚɫɬɜɨɪɟɧɧɵɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ ɤɚɤ ɚɦɢɧɨɫɨɟɞɢɧɟɧɢɹ ɢ ɫɚɯɚɪɚ. Ȼɵɥɨ 

ɩɪɟɞɩɨɥɨɠɟɧɨ, ɱɬɨ ɨɧɢ ɢɝɪɚɸɬ ɜɚɠɧɭɸ ɪɨɥɶ ɤɚɤ ɨɫɦɨɩɪɨɬɟɤɬɨɪɵ, 

ɩɪɨɬɢɜɨɞɟɣɫɬɜɭɸɳɢɟ ɬɨɤɫɢɱɟɫɤɨɦɭ ɞɟɣɫɬɜɢɸ ɢɨɧɚɦ Na ɢ Cl ɜ ɩɨɛɟɝɚɯ 

ɦɧɨɝɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ [22]. 
 

Ȼɟɬɚɢɧ Ƚɥɢɰɢɧɚ – ɨɫɦɨɬɢɱɟɫɤɢ ɚɤɬɢɜɧɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɧɚɤɚɩɥɢɜɚɢɦɨɟ ɜ 

ɳɢɪɢɰɟ ɬɪѐɯɰɜɟɬɧɨɣ. Ʉɨɝɞɚ Ⱥ. ɬɪɢɤɨɥɨɪ ɛɵɥ ɜɵɪɚɳɟɧ ɜ ɭɫɥɨɜɢɹɯ ɫɨɥɟɜɨɝɨ 

ɫɬɪɟɫɫɚ (300 ɦɦ NaCl), ɫɨɞɟɪɠɚɧɢɟ ɛɟɬɚɢɧɚ ɜ ɥɢɫɬɶɹɯ, ɤɚɤ ɩɪɚɜɢɥɨ, 

ɭɜɟɥɢɱɢɜɚɥɨɫɶ. ɋɜɟɞɟɧɢɣ ɨ ɜɪɟɦɟɧɧɨɦ ɰɢɤɥɟ ɛɟɬɚɢɧɚ ɩɪɢ ɟɝɨ ɧɚɤɨɩɥɟɧɢɢ 

ɩɨɫɥɟ ɫɨɥɟɜɨɝɨ ɫɬɪɟɫɫɚ ɢɥɢ ɩɨɫɥɟ ɫɛɪɨɫɚ ɫɨɥѐɧɨɫɬɢ ɧɚɤɨɩɥɟɧɨ ɦɚɥɨ. 

ɉɨɞɪɨɛɧɚɹ ɩɪɨɝɪɟɫɫɢɹ ɢɡɦɟɧɟɧɢɣ ɜ ɫɨɞɟɪɠɚɧɢɢ ɭɝɥɟɪɨɞɚ, ɩɪɨɰɟɫɫɚɯ 

ɮɨɬɨɫɢɧɬɟɡ ɢ ɬɪɚɧɫɩɢɪɚɰɢɢ ɢɡ-ɡɚ ɫɬɪɟɫɫɚ NaCl ɭ ɪɚɫɬɟɧɢɣ ɳɢɪɢɰɵ ɬɚɤɠɟ 

ɫɭɳɟɫɬɜɟɧɧɨ ɧɟ ɧɚɛɥɸɞɚɸɬɫɹ. ɋɤɨɪɨɫɬɶ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɨɣ ɚɫɫɢɦɢɥɹɰɢɢ 

ɋɈ2, ɤɚɤ ɩɪɚɜɢɥɨ, ɫɧɢɠɚɟɬɫɹ ɜ ɨɬɜɟɬ ɧɚ ɡɚɫɨɥɟɧɢɟ, ɢ ɷɬɨ ɭɦɟɧɶɲɟɧɢɟ ɨɬɱɚɫɬɢ 

ɫɜɹɡɚɧɨ ɫ ɭɦɟɧɶɲɟɧɧɵɦ ɭɫɬɶɢɱɧɨɣ ɩɪɨɜɨɞɢɦɨɫɬɢ. ȼ ɨɬɥɢɱɢɟ ɨɬ ɷɬɨɝɨ, ɧɟ-

ɭɫɬɶɢɱɧɨɟ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɮɨɬɨɫɢɧɬɟɡɚ, ɜɵɡɜɚɧɧɨɟ ɩɪɹɦɵɦ ɜɨɡɞɟɣɫɬɜɢɟɦ 
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NaCl ɧɚ ɮɨɬɨɫɢɧɬɟɬɢɱɟɫɤɢɣ ɚɩɩɚɪɚɬ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɭɫɬɶɢɱɧɨɝɨ ɡɚɤɪɵɬɢɹ, 

ɬɚɤɠɟ ɛɵɥɨ ɨɛɧɚɪɭɠɟɧɨ ɭ ɧɟɫɤɨɥɶɤɢɯ ɞɪɭɝɢɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɹ [22]. 
 

 

2.10 ȼɥɢɹɧɢɟ ɨɞɧɨɥɟɬɧɢɯ ɫɨɪɧɹɤɨɜ ɢ ɳɢɪɢɰɵ ɧɚ ɝɥɭɮɨɡɢɧɚɬ-

ɭɫɬɨɣɱɢɜɵɣ ɯɥɨɩɨɤ. 
 

Ƚɥɭɮɨɡɢɧɚɬ ɹɜɥɹɟɬɫɹ ɢɧɝɢɛɢɬɨɪɨɦ ɫɢɧɬɟɡɚ ɚɦɢɧɨɤɢɫɥɨɬ, ɤɨɬɨɪɵɣ 

ɭɛɢɜɚɟɬ ɪɚɫɬɟɧɢɹ, ɢɧɝɢɛɢɪɭɹ ɝɥɭɬɚɦɢɧɫɢɧɬɟɬɚɡɚ, ɮɟɪɦɟɧɬ, ɤɚɬɚɥɢɡɢɪɭɸɳɢɣ 

ɩɪɟɜɪɚɳɟɧɢɟ ɝɥɭɬɚɦɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɢ ɚɦɦɢɚɤɚ ɜ ɝɥɭɬɚɦɢɧ. ɂɧɝɢɛɢɪɨɜɚɧɢɟ 

ɝɥɸɬɚɦɢɧɫɢɧɬɟɬɚɡɵ ɩɪɢɜɨɞɢɬ ɤ ɛɵɫɬɪɨɦɭ ɧɚɤɨɩɥɟɧɢɸ ɚɦɦɢɚɤɚ ɢ 

ɝɥɢɨɤɫɢɥɚɬɚ ɜɧɭɬɪɢ ɪɚɫɬɟɧɢɹ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɫɬɪɭɤɬɭɪɵ 

ɯɥɨɪɨɩɥɚɫɬɨɜ, ɭɦɟɧɶɲɟɧɢɸ ɢ ɨɤɨɧɱɚɬɟɥɶɧɨɦɭ ɩɪɟɤɪɚɳɟɧɢɸ ɮɨɬɨɫɢɧɬɟɡɚ ɢ, 

ɜ ɤɨɧɟɱɧɨɦ ɫɱѐɬɟ, ɧɟɤɪɨɡɭ ɬɤɚɧɟɣ [24]. 
 

ɋɨɜɫɟɦ ɧɟɞɚɜɧɨ ɝɥɭɮɨɫɢɧɚɬ ɛɵɥ ɡɚɪɟɝɟɫɬɪɢɪɨɜɚɧ ɜ ɬɪɚɧɫɝɟɧɧɨɣ, 

ɝɥɭɮɨɫɢɧɚɬ-ɭɫɬɨɣɱɢɜɨɣ ɤɭɥɶɬɭɪɟ. ɏɥɨɩɨɤ, ɤɨɦɦɟɪɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɜ 2004, 

ɛɵɥ ɫɨɡɞɚɧ ɩɭɬѐɦ ɜɜɟɞɟɧɢɹ ɝɟɧɚ ɝɪɢɛɚ Streptomycyes viridochromogenes, 

ɤɨɬɨɪɵɣ ɤɨɞɢɪɭɟɬ ɮɨɫɮɢɧɨɬɪɢɰɢɧ ɚɰɟɬɢɥɬɪɚɧɫɮɟɪɚɡɭ. ɗɬɨɬ ɮɟɪɦɟɧɬ 

ɩɪɟɨɛɪɚɡɭɟɬ ɚɤɬɢɜɧɭɸ ɱɚɫɬɶ ɦɨɥɟɤɭɥɵ ɝɟɪɛɢɰɢɞɚ, L-ɮɨɫɮɢɧɨɬɪɢɰɢɧ, ɜ 

ɧɟɬɨɤɫɢɱɟɫɤɭɸ ɚɰɟɬɢɥɢɪɨɜɚɧɧɭɸ ɮɨɪɦɭ, N-ɚɰɟɬɢɥ-L-ɮɨɫɮɢɧɨɬɪɢɰɢɧ [24]. 
 

Ɍɪɚɧɫɮɨɪɦɢɪɨɜɚɧɧɵɣ ɯɥɨɩɨɤ ɢɦɟɟɬ ɨɬɥɢɱɧɭɸ ɩɟɪɟɧɨɫɢɦɨɫɬɶ 

ɝɥɸɮɨɫɢɧɚɬɚ, ɨɛɵɱɧɨɝɨ ɧɟɫɟɥɟɤɬɢɜɧɨɝɨ ɝɟɪɛɢɰɢɞɚ, ɩɪɢɦɟɧɹɟɦɵɣ ɞɨ ɫɢɯ ɩɨɪ. 

Ƚɥɸɮɨɫɢɧɚɬ ɤɨɧɬɪɨɥɢɪɭɟɬ ɦɧɨɝɢɟ ɨɞɧɨɥɟɬɧɢɟ ɫɨɪɧɹɤɢ, ɤɨɝɞɚ ɩɪɢɦɟɧɟɧɧɵɟ 

ɫɜɨɟɜɪɟɦɟɧɧɨ, ɨɞɧɚɤɨ, ɤɨɧɬɪɨɥɶ ɦɧɨɝɨɥɟɬɧɢɯ ɬɪɚɜ ɧɚɩɨɞɨɛɢɟ ɜɢɞɨɜ ɳɢɪɢɰɵ, 

ɦɨɠɟɬ ɛɵɬɶ ɧɟɬɪɢɜɢɚɥɶɧɵɦ, ɨɫɨɛɟɧɧɨ ɜ ɧɟɢɞɟɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ ɜɵɪɚɳɢɜɚɧɢɹ 

[24]. 
 

ɓɢɪɢɰɚ – ɨɞɢɧ ɢɡ ɫɚɦɵɯ ɩɪɨɛɥɟɦɧɵɯ ɫɨɪɧɹɤɨɜ ɞɥɹ ɯɥɨɩɤɚ ɧɚ ɸɝɨ-

ɜɨɫɬɨɤɟ ɋɒȺ, ɢ ɟɝɨ ɱɢɫɥɟɧɧɨɫɬɶ ɭɜɟɥɢɱɢɥɚɫɶ ɜ ɪɚɡɵ ɜ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ. ȼ 

2005 ɝɨɞɭ ɳɢɪɢɰɚ ɉɚɥɦɟɪɚ ɜɨɲɥɚ ɜ ɱɢɫɥɨ ɞɜɭɯ ɫɚɦɵɯ ɜɪɟɞɨɧɨɫɧɵɯ ɫɨɪɧɹɤɨɜ 

ɜ Ƚɪɭɡɢɢ, Ɇɢɫɫɭɪɢ, Ɍɟɧɧɟɫɫɢ, ɋɟɜɟɪɧɨɣ ɢ ɘɠɧɨɣ Ʉɚɪɨɥɢɧɟ [24]. 
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2.11 Ɏɢɡɢɨɥɨɝɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ Ɏɚɫɨɥɢ ɚɡɢɚɬɫɤɨɣ (Vigna radiate L.) 

ɧɚ ɜɨɞɧɵɣ ɞɢɮɮɢɰɢɬ ɜ ɫɨɸɡɟ ɫ Щɢɪɢɰɟɣ (Amaranthus caudatus L). 
 

Ɏɚɫɨɥɶ Ⱥɡɢɚɬɫɤɚɹ (Vigna radiata L.) ɢɡ ɫɟɦɟɣɫɬɜɚ Fabaceae ɨɬɥɢɱɚɟɬɫɹ 

ɜɵɫɨɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɛɟɥɤɚ, ɤɚɥɶɰɢɹ, ɮɨɫɮɨɪɚ ɢ ɧɟɤɨɬɨɪɵɯ ɜɢɬɚɦɢɧɨɜ, ɢ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɫɬɨɣɱɢɜɵɯ ɤ ɞɟɮɢɰɢɬɭ ɜɨɞɵ ɪɚɫɬɟɧɢɟɦ. 

ȼɨɞɧɵɣ ɫɬɪɟɫɫ – ɧɚɢɛɨɥɟɟ ɜɚɠɧɵɣ ɨɝɪɚɧɢɱɢɜɚɸɳɢɣ ɮɚɤɬɨɪ ɞɥɹ ɪɨɫɬɚ 

ɪɚɫɬɟɧɢɣ ɢ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ, ɨɫɨɛɟɧɧɨ ɜ 

ɡɚɫɭɲɥɢɜɵɯ ɪɟɝɢɨɧɚɯ. Ⱦɨɤɚɡɚɧɨ ɧɚɤɨɩɥɟɧɢɟ ɜ ɪɚɫɬɟɧɢɹɯ ɨɫɦɨɥɢɬɨɜ, ɬɚɤɢɯ 

ɤɚɤ ɩɪɨɥɢɧ, ɜɨ ɜɪɟɦɹ ɜɨɞɹɧɨɝɨ ɫɬɪɟɫɫɚ. ɇɚɤɨɩɥɟɧɢɟ ɩɪɨɥɢɧɚ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ 

ɤɥɟɬɤɚɯ, ɩɨɞɜɟɪɝɚɸɳɢɯɫɹ ɜɨɡɞɟɣɫɬɜɢɸ ɜɨɞɧɨɝɨ ɢɥɢ ɫɨɥɟɜɨɝɨ ɫɬɪɟɫɫɚ, 

ɹɜɥɹɟɬɫɹ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɹɜɥɟɧɢɟɦ ɢ ɱɚɫɬɨ ɫɱɢɬɚɟɬɫɹ 

ɜɨɜɥɟɱɟɧɧɵɦ ɜ ɦɟɯɚɧɢɡɦɵ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ ɫɬɪɟɫɫɭ, ɯɨɬɹ ɟɝɨ ɬɨɱɧɚɹ ɪɨɥɶ 

ɩɪɨɞɨɥɠɚɟɬ ɨɫɬɚɜɚɬɶɫɹ ɫɩɨɪɧɨɣ. ȼɨɞɧɵɣ ɫɬɪɟɫɫ ɩɪɢɜɨɞɢɬ ɤ ɡɧɚɱɢɬɟɥɶɧɨɦɭ 

ɫɧɢɠɟɧɢɸ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɮɢɥɥɚ. ɉɥɨɬɧɨɫɬɶ ɪɚɫɬɟɧɢɣ ɧɟɢɡɦɟɧɧɨ ɫɜɹɡɚɧɚ ɫ 

ɭɪɨɠɚɣɧɨɫɬɶɸ: ɱɟɦ ɛɨɥɶɲɟ ɪɚɫɬɟɧɢɟ ɜɵɞɟɪɠɢɜɚɟɬ ɨɩɪɟɞɟɥɟɧɧɵɣ ɩɪɟɞɟɥ, ɬɟɦ 

ɜɵɲɟ ɨɠɢɞɚɟɦɚɹ ɭɪɨɠɚɣɧɨɫɬɶ [25]. 
 

Ɏɟɪɦɟɪɵ ɩɪɢɦɟɧɹɸɬ ɜ ɫɪɟɞɧɟɦ ɜ ɞɜɚ ɪɚɡɚ ɛɨɥɶɲɟ ɬɪɟɛɭɟɦɨɣ ɤ 

ɩɨɬɪɟɛɥɟɧɢɸ ɜɥɚɝɢ ɤɭɥɶɬɭɪ ɧɚ ɤɚɠɞɨɦ ɭɪɨɜɧɟ ɨɪɨɲɟɧɢɹ. ɗɬɨ ɜɪɟɞɧɨ ɞɥɹ 

ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ ɡɚɦɟɞɥɹɟɬ ɢɯ ɪɨɫɬ ɫ ɩɨɫɥɟɞɭɸɳɟɣ 

ɭɪɨɠɚɣɧɨɫɬɶɸ. Ɏɟɪɦɟɪɵ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɩɪɨɛɥɟɦɨɣ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɧɟɨɛɯɨɞɢɦɵɯ ɜɨɞɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɨɫɟɜɵ [25]. 
 

ɓɢɪɢɰɚ (Amaranthus spp.) ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɩɢɬɚɬɟɥɶɧɵɯ 

ɨɜɨɳɟɣ ɜ ɡɚɩɚɞɧɨɣ Ʉɟɧɢɢ ɢ ɱɚɫɬɨ ɜɵɪɚɳɢɜɚɟɬɫɹ ɜ ɫɦɟɫɹɯ ɫ ɞɪɭɝɢɦɢ 

ɤɭɥɶɬɭɪɚɦɢ. ɋɤɪɟɳɢɜɚɧɢɟ ɳɢɪɢɰɵ ɫ ɫɨɟɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɜɨɣɧɵɯ ɪɹɞɨɜ 

ɩɨɤɚɡɚɥɨ ɩɨɬɟɧɰɢɚɥ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɛɟɥɤɚ ɢ β-ɤɚɪɨɬɢɧɚ, ɚ ɬɚɤɠɟ 

ɭɥɭɱɲɟɧɢɟ ɩɢɬɚɧɢɹ ɢ ɫɧɢɠɟɧɢɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɢɫɤɚ, ɩɨɫɤɨɥɶɤɭ ɪɚɡɜɢɬɚɹ 

ɤɨɪɧɟɜɚɹ ɫɢɫɬɟɦɚ ɳɢɪɢɰɵ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɩɭɫɤɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɩɨɱɜɵ, ɧɟ 

ɩɨɡɜɨɥɹɹ ɜɥɚɝɟ ɡɚɞɟɪɠɢɜɚɬɶɫɹ. Ɍɚɤɢɦɨɛɪɚɡɨɦ, ɮɚɫɨɥɶ ɦɨɠɧɨ ɜɵɪɚɳɢɜɚɬɶ ɫ 

ɳɢɪɢɰɟɣ ɞɥɹ ɩɨɜɵɲɟɧɢɹ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɨɝɪɚɧɢɱɟɧɧɵɯ 

ɪɟɫɭɪɫɨɜ [25]. 
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2.12 ȼɢɞɨɜɚɹ ɢ ɮɚɡɨɜɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɫɨɪɧɹɤɨɜ ɤ ɝɟɪɛɢɰɢɞɚɦ. 
 

ɇɚ ɍɤɪɚɢɧɟ ɧɚ 70–75 % ɩɨɫɟɜɧɵɯ ɩɥɨɳɚɞɟɣ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ 

ɤɭɥɶɬɭɪ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɩɨ ɛɨɪɶɛɟ ɫ ɫɨɪɧɹɤɚɦɢ. ɍɫɥɨɜɢɟɦ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ ɝɟɪɛɢɰɢɞɨɜ ɹɜɥɹɟɬɫɹ ɡɧɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ 

ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ ɫɨɪɧɵɯ ɪɚɫɬɟɧɢɣ ɢ, ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɨ, ɢɯ ɮɚɡɨɜɨɣ 

ɭɫɬɨɣɱɢɜɨɫɬɢ. ȿɝɨ ɡɧɚɱɢɦɨɫɬɶ ɦɨɠɧɨ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɧɚ ɩɪɢɦɟɪɟ 

ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɜ ɩɨɫɟɜɚɯ ɜɫɟɯ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ ɢ 

ɧɚ ɧɟɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɡɟɦɥɹɯ ɫɬɟɩɧɵɯ ɡɨɧ ɍɤɪɚɢɧɵ ɜɢɞɨɜ ɳɢɪɢɰɵ [28]. 
 

ɉɪɢ ɛɨɥɶɲɨɣ ɩɥɨɬɧɨɫɬɢ ɳɢɪɢɰɵ (Amaranthus retroflexus) ɜ ɭɫɥɨɜɢɹɯ 

ɞɨɫɬɚɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ ɩɪɢɫɭɬɫɬɜɭɸɬ ɬɚɤɠɟ ɞɪɭɝɢɟ ɜɢɞɵ ɳɢɪɢɰɵ. ɉɪɨɬɢɜ 

ɧɢɯ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɨɫɥɟɜɫɯɨɞɨɜɵɟ ɥɢɫɬɨɜɵɟ ɝɟɪɛɢɰɢɞɵ, 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɫɬɟɩɟɧɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɧɢɦ ɫɨɪɧɵɯ 

ɜɢɞɨɜ, ɤɨɬɨɪɚɹ, ɩɨɦɢɦɨ ɩɪɨɱɢɯ ɭɫɥɨɜɢɣ, ɩɪɟɞɨɩɪɟɞɟɥɹɟɬɫɹ ɫɬɪɨɟɧɢɟɦ, 

ɩɥɨɳɚɞɶɸ ɢ ɭɝɥɨɦ ɧɚɤɥɨɧɚ ɥɢɫɬɨɜɵɯ ɩɥɚɫɬɢɧɨɤ, ɯɚɪɚɤɬɟɪɨɦ ɢɯ ɩɨɜɟɪɯɧɨɫɬɢ, 

ɨɩɭɲɟɧɢɟɦ ɢɥɢ ɧɚɥɢɱɢɟɦ ɜɨɫɤɨɜɨɝɨ ɧɚɥɟɬɚ, ɪɚɫɩɨɥɨɠɟɧɢɟɦ ɬɨɱɟɤ ɪɨɫɬɚ, 

ɯɚɪɚɤɬɟɪɨɦ ɚɞɫɨɪɛɰɢɢ, ɢɧɚɤɬɢɜɚɰɢɢ, ɞɟɬɨɤɫɢɤɚɰɢɢ ɝɟɪɛɢɰɢɞɚ. ɉɪɢɱɟɦ, ɱɟɦ ɜ 

ɛɨɥɟɟ ɩɨɡɞɧɢɟ ɮɚɡɵ ɪɚɡɜɢɬɢɹ ɫɨɪɧɹɤɨɜ ɩɪɨɜɨɞɢɬɫɹ ɨɛɪɚɛɨɬɤɚ, ɬɟɦ ɜ ɛɨɥɶɲɟɣ 

ɫɬɟɩɟɧɢ ɨɫɥɚɛɟɜɚɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɩɪɟɩɚɪɚɬɚɦ [28]. 
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5. Ɂɚɤɥɸɱɟɧɢɟ 
 

ȼ ɯɨɞɟ ɢɡɭɱɟɧɢɹ ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ ɷɤɫɬɪɚɤɬɨɜ ɳɢɪɢɰɵ ɢɡ 

ɥɢɫɬɶɟɜ, ɫɬɟɛɥɹ, ɰɜɟɬɤɨɜ ɢ ɤɨɪɧɹ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɫɥɟɞɭɸɳɢɟ ɪɟɡɭɥɶɬɚɬɵ: 
 

1) Ʉɚɱɟɫɬɜɟɧɧɵɟ  ɪɚɡɥɢɱɢɹ  ɤɨɦɩɨɧɟɧɬɨɜ  ɷɤɫɬɪɚɤɬɨɜ  ɧɟɡɧɚɱɢɬɟɥɶɧɵ. 
 

ɉɪɨɹɜɥɹɟɬɫɹ ɫɥɚɛɨɟ ɩɨɝɥɨɳɟɧɢɟ ɯɥɨɪɨɮɢɥɥɚ ɜ ɷɤɫɬɪɚɤɬɟ ɥɢɫɬɶɟɜ. ɍ ɥɢɫɬɶɟɜ 
 

ɢ ɰɜɟɬɤɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɩɨɝɥɨɳɟɧɢɹ ɫɜɟɬɨɜɵɯ ɜɨɥɧ ɜ 

ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦ ɫɩɟɤɬɪɟ. 
 

2) ɉɪɢ ɩɨɥɢɜɟ ɨɜɫɹɧɢɰɵ ɷɤɫɬɪɚɤɬɨɦ ɥɢɫɬɶɟɜ, ɧɚɛɥɸɞɚɟɬɫɹ 

ɫɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɜ ɡɧɚɱɟɧɢɹɯ ɪɨɫɬɚ ɛɟɡ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ 

ɦɚɫɫɭ ɫ ɩɟɪɜɨɝɨ ɩɨɥɢɜɚ. ɉɨɥɢɜ ɷɤɫɬɪɚɤɬɨɦ ɫɬɟɛɥɹ ɨɤɚɡɵɜɚɟɬ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨɟ ɫɬɢɦɭɥɢɪɨɜɚɧɢɟ ɪɨɫɬɚ ɢ ɦɚɫɫɵ, ɢɧɝɢɛɢɪɨɜɚɧɢɟ 

ɧɚɱɢɧɚɟɬɫɹ ɫ ɬɪɟɬɶɟɝɨ ɩɨɥɢɜɚ. ɍ ɰɜɟɬɨɱɧɨɝɨ ɷɤɫɬɪɚɤɬɚ ɧɚɛɥɸɞɚɟɬɫɹ 

ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɦɚɫɫɵ ɫɨ ɜɬɨɪɨɝɨ ɩɨɥɢɜɚ, ɪɨɫɬɚ – ɫ ɩɟɪɜɨɝɨ. ɉɪɢ ɞɟɣɫɬɜɢɢ 

ɷɤɫɬɪɚɤɬɚ ɤɨɪɧɹ, ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɦɚɫɫɵ ɧɚɱɢɧɚɟɬɫɹ ɫ ɩɟɪɜɨɝɨ ɩɨɥɢɜɚ, ɜ 

ɡɧɚɱɟɧɢɹɯ ɪɨɫɬɚ ɫ ɩɟɪɜɨɝɨ ɩɨɥɢɜɚ ɩɪɨɢɫɯɨɞɢɬ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɢ ɡɚɜɟɪɲɚɟɬɫɹ 

ɫɬɢɦɭɥɹɰɢɟɣ ɫ ɬɪɟɬɶɟɝɨ, ɜɟɪɨɹɬɧɨ ɩɨ ɩɪɢɱɢɧɟ ɫɧɢɠɟɧɢɹ ɷɮɮɟɤɬɚ ɷɤɫɬɪɚɤɬɚ. 
 

ɋɬɢɦɭɥɢɪɭɸɳɢɣ ɷɮɮɟɤɬ ɧɚɪɹɞɭ ɫ ɢɧɝɢɛɢɪɭɸɳɢɦ ɦɨɠɟɬ ɛɵɬɶ ɨɛɴɹɫɧѐɧ 

ɩɨɜɵɲɟɧɢɟɦ ɬɨɥɟɪɚɧɬɧɨɫɬɢ ɪɚɫɬɟɧɢɣ ɤ ɝɟɪɛɢɰɢɞɚɦ ɢ ɪɚɡɥɢɱɧɵɣ ɫɨɫɬɚɜ 

ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɩɨɞɚɜɥɹɸɳɢɯ ɪɨɫɬ ɜɟɳɟɫɬɜ ɜ ɪɚɡɧɵɯ ɱɚɫɬɹɯ ɳɢɪɢɰɵ. 
 

3) ɇɚɢɛɨɥɶɲɟɟ ɫɨɞɟɪɠɚɧɢɟ ɯɥɨɪɨɮɢɥɥɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɷɤɫɬɪɚɤɬɨɜ ɥɢɫɬɶɟɜ ɜ ɞɜɭɤɪɚɬɧɨɦ ɢɥɢ ɬɪѐɯɤɪɚɬɧɨɦ ɩɨɥɢɜɟ, ɫɬɟɛɥɹ ɜ 

ɨɞɧɨɤɪɚɬɧɨɦ, ɰɜɟɬɤɨɜ ɜ ɨɞɧɨɤɪɚɬɧɨɦ ɢ ɤɨɪɧɹ ɜ ɞɜɭɤɪɚɬɧɨɦ. ɇɚɢɦɟɧɶɲɟɟ – 
 

ɩɪɢ ɞɜɭɯɤɪɚɬɧɨɦ ɢ ɬɪѐɯɤɪɚɬɧɨɦ ɩɨɥɢɜɟ ɷɤɫɬɪɚɤɬɨɦ ɫɬɟɛɥɹ ɢ ɞɜɭɤɪɚɬɧɨɦ 

ɩɨɥɢɜɟ ɷɤɫɬɪɚɤɬɨɦ ɤɨɪɧɹ. ɇɚɢɦɟɧɶɲɟɟ ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɧɚɛɥɸɞɚɟɬɫɹ ɩɪɢ 

ɩɨɥɢɜɟ ɜɨɞɨɣ ɩɪɢ ɫɪɚɜɧɟɧɢɢ ɫɨ ɜɫɟɦɢ ɷɤɫɬɪɚɤɬɚɦɢ. ɇɚɢɛɨɥɶɲɟɟ ɪɚɡɥɢɱɢɟ 

ɫɨɨɬɧɨɲɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɯɥɨɪɨɮɢɥɥɨɜ ɢ ɤɚɪɚɬɢɧɨɢɞɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 

ɪɚɫɬɟɧɢɹɯ, ɜɵɪɚɳɟɧɧɵɯ ɧɚ ɷɤɫɬɪɚɤɬɚɯ ɰɜɟɬɤɨɜ ɢ ɤɨɪɧɹ, ɨɛɳɟɟ ɫɨɞɟɪɠɚɧɢɟ 

ɜɟɳɟɫɬɜ – ɧɚɢɛɨɥɶɲɟɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɤɫɬɪɚɤɬɨɜ ɥɢɫɬɶɟɜ ɢ ɫɬɟɛɥɹ,  

ɧɚɢɦɟɧɶɲɟɟ – ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɷɤɫɬɪɚɤɬɚ ɰɜɟɬɤɨɜ. 
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6. ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
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