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Abstract. Investigations were conducted under greenhouse conditions to evaluate the effects 

of potassium bicarbonate (PB) on powdery mildew of cucumber caused by E. cichoracearum. PB of 
two concentrations was applied as foliar sprays to cucumber and K content of the leaf samples was 
determined by AAC. In the greenhouse, PB provided significant control of powdery mildew with 
fungal isolates, reducing disease levels by up to 67 %. Higher disease pressure reduced the efficacy of 
PB on powdery mildew but did not affect the content of the K in leaves. Application of KHCO3 

increased the level of K in the leaves, which was responsible for the suppression of the disease. 
Key words: potassium, powdery mildew, greenhouse experiments, cucumbers. 

 
ȼɜɟɞɟɧɢɟ 

Ɋɚɫɬɟɧɢɹ ɠɢɜɭɬ ɜ ɩɨɫɬɨɹɧɧɨ ɦɟɧɹɸɳɟɣɫɹ ɫɪɟɞɟ, ɤɨɬɨɪɚɹ ɱɚɫɬɨ ɧɟɛɥɚɝɨɩɪɢɹɬɧɚ 
ɢɥɢ ɫɬɪɟɫɫɨɪɧɚ ɞɥɹ ɢɯ ɪɨɫɬɚ ɢ ɪɚɡɜɢɬɢɹ. ɗɬɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ ɭɫɥɨɜɢɹ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɜɤɥɸɱɚɸɬ ɤɚɤ ɛɢɨɬɢɱɟɫɤɢɣ ɫɬɪɟɫɫ, ɧɚɩɪɢɦɟɪ, ɩɚɬɨɝɟɧɧɚɹ ɢɧɮɟɤɰɢɹ ɢ ɜɪɟɞɢɬɟɥɢ, 
ɬɚɤ ɢ ɚɛɢɨɬɢɱɟɫɤɢɣ ɫɬɪɟɫɫ (ɡɚɫɭɯɚ, ɯɨɥɨɞ, ɞɟɮɢɰɢɬ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢ ɢɡɛɵɬɨɤ 
ɫɨɥɢ ɢ ɬ.ɞ.). Ʉɚɥɢɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɢ ɭɱɚɫɬɜɭɟɬ ɜɨ 
ɦɧɨɝɢɯ ɜɚɠɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɨɬɟɤɚɸɳɢɯ ɜ ɪɚɫɬɟɧɢɢ: 

ɚɤɬɢɜɢɡɢɪɭɟɬ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɫɜɵɲɟ 60-ɬɢ ɮɟɪɦɟɧɬɨɜ ɢ ɮɟɪɦɟɧɬɧɵɯ 
ɫɢɫɬɟɦ; 

ɩɨɜɵɲɚɟɬ ɫɤɨɪɨɫɬɶ ɭɫɜɨɟɧɢɹ ɚɡɨɬɚ, ɨɛɪɚɡɨɜɚɧɢɟ ɛɟɥɤɚ ɢ ɫɧɢɠɚɟɬ ɫɨɞɟɪɠɚɧɢɟ 
ɧɢɬɪɚɬɨɜ ɜ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ; 

ɩɨɜɵɲɚɟɬ ɫɨɞɟɪɠɚɧɢɟ ɫɚɯɚɪɢɞɨɜ, ɜɤɥɸɱɚɹ ɞɢɫɚɯɚɪɢɞɵ, ɜ ɭɡɥɟ ɤɭɳɟɧɢɹ; 
ɭɫɢɥɢɜɚɟɬ ɫɢɧɬɟɡ ɰɟɥɥɸɥɨɡɵ ɢ ɩɟɤɬɢɧɨɜɵɯ ɜɟɳɟɫɬɜ, ɱɬɨ ɭɜɟɥɢɱɢɜɚɟɬ ɬɨɥɳɢɧɭ 

ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɢ ɩɨɜɵɲɚɟɬ ɩɪɨɱɧɨɫɬɶ ɬɤɚɧɟɣ, ɩɨɜɵɲɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɛɨɥɟɡɧɹɦ ɢ 
ɜɪɟɞɢɬɟɥɹɦ; 

ɫɧɢɠɚɟɬ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɬɪɚɧɫɩɢɪɚɰɢɢ ɢ ɩɨɜɵɲɚɟɬ ɜɨɞɨɭɞɟɪɠɢɜɚɸɳɭɸ 
ɫɩɨɫɨɛɧɨɫɬɶ ɥɢɫɬɶɟɜ, ɩɨɜɵɲɚɹ ɡɚɫɭɯɨɭɫɬɨɣɱɢɜɨɫɬɶ. 

ɉɟɪɜɵɟ ɩɪɟɞɩɨɥɨɠɟɧɢɹ ɨ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɚɥɢɹ ɪɚɫɬɟɧɢɹɦ ɜɵɫɤɚɡɚɥ ɋɨɫɫɸɪ ɜ 
1804 ɝ. ɧɚ ɨɫɧɨɜɚɧɢɢ ɚɧɚɥɢɡɚ ɡɨɥɵ ɪɚɫɬɟɧɢɣ, ɜ ɤɨɬɨɪɨɣ ɜɫɟɝɞɚ ɩɪɢɫɭɬɫɬɜɨɜɚɥ ɤɚɥɢɣ. 
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ɉɟɪɜɵɟ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ ɨɛ ɚɛɫɨɥɸɬɧɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɤɚɥɢɹ ɪɚɫɬɟɧɢɹɦ 
ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɋɚɥɶɦ-Ƚɨɪɫɬɦɚɪɨɦ ɜ 1846 ɝ. 

ȼ ɨɬɥɢɱɢɟ ɨɬ ɚɡɨɬɚ ɢ ɮɨɫɮɨɪɚ ɤɚɥɢɣ ɧɟ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ ɨɪɝɚɧɢɱɟɫɤɢɯ 
ɫɨɟɞɢɧɟɧɢɣ ɜ ɪɚɫɬɟɧɢɹɯ, ɚ ɧɚɯɨɞɢɬɫɹ ɜ ɤɥɟɬɤɚɯ ɪɚɫɬɟɧɢɣ ɜ ɢɨɧɧɨɣ ɮɨɪɦɟ. Ⱦɨ ɫɢɯ ɩɨɪ 
ɧɟɢɡɜɟɫɬɧɨ ɧɢ ɨɞɧɨ ɨɪɝɚɧɢɱɟɫɤɨɟ ɫɨɟɞɢɧɟɧɢɟ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɢɥ ɛɵ ɷɬɨɬ 
ɷɥɟɦɟɧɬ. ȼ ɤɥɟɬɤɟ ɤɚɥɢɣ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɜɢɞɟ ɪɚɫɬɜɨɪɢɦɵɯ ɫɨɥɟɣ ɜ ɤɥɟɬɨɱɧɨɦ ɫɨɤɟ (ɞɨ 
80 ș) ɢ ɱɚɫɬɢɱɧɨ ɜ ɜɢɞɟ ɧɟɩɪɨɱɧɵɯ ɤɨɦɩɥɟɤɫɨɜ ɫ ɤɨɥɥɨɢɞɚɦɢ ɰɢɬɨɩɥɚɡɦɵ ɢ ɦɨɠɟɬ 
ɥɟɝɤɨ ɜɵɦɵɜɚɬɶɫɹ ɜɨɞɨɣ (ɞɨɠɞɹɦɢ ɢ ɩɪɢ ɩɨɥɢɜɟ), ɨɫɨɛɟɧɧɨ ɢɡ ɫɬɚɪɵɯ ɥɢɫɬɶɟɜ. 

Ʉɚɥɢɣă ɧɚɡɵɜɚɸɬă ɷɥɟɦɟɧɬɨɦă ɦɨɥɨɞɨɫɬɢ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɦɨɥɨɞɵɟ ɨɪɝɚɧɵ 
ɪɚɫɬɟɧɢɣ ɫɨɞɟɪɠɚɬ ɤɚɥɢɹ ɜ 3 – 5 ɪɚɡ ɛɨɥɶɲɟ, ɱɟɦ ɫɬɚɪɵɟ, ɩɨɫɤɨɥɶɤɭ ɟɝɨ ɝɨɪɚɡɞɨ ɛɨɥɶɲɟ 
ɢɦɟɧɧɨ ɜ ɬɟɯ ɤɥɟɬɤɚɯ, ɝɞɟ ɧɚɢɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨ ɩɪɨɯɨɞɹɬ ɩɪɨɰɟɫɫɵ ɨɛɦɟɧɚ ɜɟɳɟɫɬɜ ɢ 
ɞɟɥɟɧɢɹ ɤɥɟɬɨɤ. ɋɨɞɟɪɠɚɧɢɟ ɤɚɥɢɹ ɨɛɵɱɧɨ ɛɨɥɶɲɟ ɜ ɥɢɫɬɶɹɯ, ɫɬɟɛɥɹɯ, ɱɟɪɟɧɤɚɯ, ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɟɝɨ ɩɪɢɫɭɬɫɬɜɢɟɦ ɜ ɩɪɨɞɭɤɬɢɜɧɵɯ ɱɚɫɬɹɯ - ɜ ɡɟɪɧɟ, ɤɥɭɛɧɹɯ, ɤɨɪɧɟɩɥɨɞɚɯ. 
ɉɪɢ ɧɟɞɨɫɬɚɬɤɟ ɤɚɥɢɹ ɜ ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɬɨɤ ɟɝɨ ɢɡ ɛɨɥɟɟ ɫɬɚɪɵɯ 
ɨɪɝɚɧɨɜ ɢ ɬɤɚɧɟɣ ɜ ɦɨɥɨɞɵɟ ɪɚɫɬɭɳɢɟ ɨɪɝɚɧɵ, ɝɞɟ ɨɧ ɩɨɞɜɟɪɝɚɟɬɫɹ ɩɨɜɬɨɪɧɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɸ (ɪɟɭɬɢɥɢɡɚɰɢɢ). 

ɉɪɢ ɞɨɫɬɚɬɨɱɧɨɦ ɫɨɞɟɪɠɚɧɢɢ ɤɚɥɢɹ ɩɨɜɵɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ 
ɪɚɡɥɢɱɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ. Ɉɫɧɨɜɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɥɨɠɢɬɟɥɶɧɨɟ 
ɞɟɣɫɬɜɢɹ ɤɚɥɢɹ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɩɨɪɚɠɟɧɢɸ ɛɨɥɟɡɧɹɦɢ ɷɬɨ: 

1.ɇɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɭɝɧɟɬɚɸɳɟɟ ɞɟɣɫɬɜɢɟ ɫɨɥɟɣ ɤɚɥɢɹ ɧɚ ɪɚɡɜɢɬɢɟ ɢ 
ɪɚɡɦɧɨɠɟɧɢɟ ɩɚɬɨɝɟɧɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

2.ɍɜɟɥɢɱɟɧɢɟ ɩɪɨɱɧɨɫɬɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɟɣ, ɬɨɥɳɢɧɵ ɤɥɟɬɨɱɧɵɯ ɫɬɟɧɨɤ ɢ 
ɤɭɬɢɤɭɥɵ – ɡɚɳɢɬɧɨɝɨ ɜɨɫɤɨɜɢɞɧɨɝɨ ɫɥɨɹ (ɭ ɥɢɫɬɶɟɜ, ɫɬɟɛɥɟɣ, ɩɥɨɞɨɜ). ɉɨɥɨɠɢɬɟɥɶɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɫɢɧɬɟɡ ɮɟɧɨɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ – ɨɫɧɨɜɵ ɦɧɨɝɢɯ ɡɚɳɢɬɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
ɪɚɫɬɟɧɢɣ, ɚ ɬɚɤɠɟ ɚɪɝɢɧɢɧɚ – ɚɦɢɧɨɤɢɫɥɨɬɵ, ɬɨɤɫɢɱɧɨɣ ɞɥɹ ɜɨɡɛɭɞɢɬɟɥɹ ɮɢɬɨɮɬɨɪɨɡɚ. 

3.«ɉɢɳɟɜɨɣ» ɦɟɯɚɧɢɡɦ: ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɤɚɯ ɧɟ ɧɚɤɚɩɥɢɜɚɸɬɫɹ 
ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ ɪɚɫɬɜɨɪɢɦɵɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ, ɫɥɭɠɚɳɢɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ 
ɩɢɬɚɬɟɥɶɧɨɣ ɫɪɟɞɨɣ ɞɥɹ ɪɚɡɜɢɬɢɹ ɛɨɥɟɡɧɟɬɜɨɪɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

Ɇɧɨɝɨɱɢɫɥɟɧɧɵɦɢ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɩɨɫɥɟɞɧɢɯ 20 ɥɟɬ ɛɵɥɚ ɩɨɤɚɡɚɧɚ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɦɟɧɟɧɢɹ ɫɨɟɞɢɧɟɧɢɣ ɤɚɥɢɹ ɜ ɤɨɧɬɪɨɥɟ ɜɚɠɧɵɯ ɛɨɥɟɡɧɟɣ ɦɧɨɝɢɯ 
ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ ɤɭɥɶɬɭɪ: 

-  ɉɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɨɡɢɦɨɣ ɩɲɟɧɢɰɵ ɤ ɝɪɢɛɧɵɦ ɛɨɥɟɡɧɹɦ: ɦɭɱɧɢɫɬɨɣ 
ɪɨɫɟ, ɛɭɪɨɣ ɪɠɚɜɱɢɧɟ, ɫɟɩɬɨɪɢɨɡɭ ɢ ɤɨɪɧɟɜɵɦ ɝɧɢɥɹɦ (ɪɢɫɭɧɨɤ ɧɢɠɟ) 
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- ɉɨɜɵɲɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɭɤɭɪɭɡɵ ɤ ɫɬɟɛɥɟɜɵɦ ɝɧɢɥɹɦ ɢ ɪɨɥɶ ɤɚɥɢɹ ɛɵɥɢ 
ɩɨɤɚɡɚɧɵ ɜ ɢɫɫɥɟɞɨɜɚɧɢɹɯ, ɩɪɨɜɟɞɟɧɧɵɯ ɜ ɩɪɨɜɢɧɰɢɢ ɐɡɢɥɢɧɶ (Ʉɢɬɚɣ), ɝɞɟ ɲɢɪɨɤɨ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɮɭɡɚɪɢɨɡɧɵɟ ɫɬɟɛɥɟɜɵɟ ɝɧɢɥɢ ɤɭɤɭɪɭɡɵ, ɢ ɨɞɧɢɦ ɢɡ ɞɨɦɢɧɢɪɭɸɳɢɯ 
ɜɢɞɨɜ ɜɨɡɛɭɞɢɬɟɥɟɣ ɹɜɥɹɟɬɫɹ Fusarium graminearum.  ɇɚ ɮɨɧɟ ɩɪɢɦɟɧɟɧɢɹ ɫɨɥɟɣ ɤɚɥɢɹ 
ɫɬɟɩɟɧɶ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɛɨɥɟɡɧɢ ɫɧɢɠɚɥɚɫɶ ɫ 25ș ɞɨ 12-14ș, ɩɪɢ ɷɬɨɦ ɭɪɨɠɚɣɧɨɫɬɶ 
ɜɨɡɪɚɫɬɚɥɚ ɫ 7,11 ɞɨ 9,16 ɬ/ɝɚ (JТ-yun Jin et al., 2007). 
           ɉɪɢɜɟɞɟɧɧɵɟ ɩɪɢɦɟɪɵ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɤɚɥɢɹ ɤɚɤ ɮɭɧɝɢɰɢɞɚ ɩɪɢ 
ɟɝɨ ɩɪɢɦɟɧɟɧɢɢ ɞɥɹ ɤɨɪɧɟɜɨɣ ɩɨɞɤɨɪɦɤɢ ɜ ɜɢɞɟ ɭɞɨɛɪɟɧɢɹ. Ɉɞɧɚɤɨ, ɢɡɜɟɫɬɧɨ, ɱɬɨ 
ɫɬɟɩɟɧɶ (ɩɪɨɰɟɧɬ) ɢ ɫɤɨɪɨɫɬɶ ɭɫɜɨɟɧɢɹ ɧɟɤɨɬɨɪɵɯ ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɱɟɪɟɡ ɥɢɫɬɜɭ 
ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ, ɱɟɦ ɩɪɢ ɭɫɜɨɟɧɢɢ ɢɡ ɩɪɟɩɚɪɚɬɨɜ, ɜɧɟɫɟɧɧɵɯ ɜ ɝɪɭɧɬ. Ȼɵɫɬɪɟɟ ɜɫɟɝɨ 
ɥɢɫɬɶɹ ɭɫɜɚɢɜɚɸɬ ɚɡɨɬ, ɦɚɝɧɢɣ, ɤɚɥɢɣ, ɦɟɞɥɟɧɧɟɟ – ɫɟɪɭ, ɟɳɟ ɦɟɞɥɟɧɧɟɟ ɮɨɫɮɨɪ, 
ɤɚɥɶɰɢɣ ɢ ɦɢɤɪɨɷɥɟɦɟɧɬɵ. ɇɟɫɦɨɬɪɹ ɧɚ ɷɬɭ ɪɚɡɧɨɫɬɶ ɜ ɫɤɨɪɨɫɬɢ ɩɪɨɧɢɤɧɨɜɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɩɢɬɚɧɢɹ ɜ ɪɚɫɬɟɧɢɟ, ɜ ɰɟɥɨɦ ɨɧɢ ɭɫɜɚɢɜɚɸɬɫɹ ɥɢɫɬɶɹɦɢ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, 
ɱɟɦ ɤɨɪɧɟɜɨɣ ɫɢɫɬɟɦɨɣ ɢɡ ɝɪɭɧɬɚ.  

ɂɫɫɥɟɞɨɜɚɧɢɹɦɢ ɪɹɞɚ ɚɜɬɨɪɨɜ ɛɵɥɨ ɞɨɤɚɡɚɧɨ, ɱɬɨ ɥɢɫɬɨɜɨɟ ɩɪɢɦɟɧɟɧɢɟ 
ɫɨɟɞɢɧɟɧɢɣ ɤɚɥɢɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɜɨɡɛɭɞɢɬɟɥɟɣ ɪɚɡɥɢɱɧɵɯ ɛɨɥɟɡɧɟɣ ɹɜɥɹɟɬɫɹ ɬɚɤɠɟ 
ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɵɦ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɩɢɳɟɜɨɣ ɫɨɞɵ (ɛɢɤɚɪɛɨɧɚɬɚ ɧɚɬɪɢɹ) ɜ ɤɚɱɟɫɬɜɟ 
ɮɭɧɝɢɰɢɞɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɧɚ ɜɶɸɳɟɣɫɹ ɪɨɡɟ ɛɵɥɨ ɜɩɟɪɜɵɟ ɭɩɨɦɹɧɭɬɨ ɜ 
1933. ɋɨɥɢ ɛɢɤɚɪɛɨɧɚɬɚ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɨɬɢɜ ɲɢɪɨɤɨɝɨ ɫɩɟɤɬɪɚ 
ɡɚɛɨɥɟɜɚɧɢɣ ɧɚ ɫɟɦɟɱɤɨɜɵɯ, ɤɨɫɬɨɱɤɨɜɵɯ ɩɥɨɞɨɜɵɯ, ɹɝɨɞɧɵɯ, ɜɢɧɨɝɪɚɞɟ, ɯɦɟɥɟ, 
ɨɜɨɳɚɯ ɢ ɞɟɤɨɪɚɬɢɜɧɵɯ ɪɚɫɬɟɧɢɹɯ. 

ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥɚ ɨɰɟɧɤɚ ɜɥɢɹɧɢɹ ɥɢɫɬɨɜɵɯ ɨɛɪɚɛɨɬɨɤ ɛɢɤɚɪɛɨɧɚɬɨɦ 
ɤɚɥɢɹ ɨɝɭɪɰɚ ɞɥɹ ɤɨɧɬɪɨɥɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɧɚ ɭɪɨɜɧɢ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ ɜ ɥɢɫɬɶɹɯ 
ɪɚɫɬɟɧɢɹ.  

Ɇɚɬɟɪɢɚɥɵăɢăɦɟɬɨɞɵ 
1. ȼɟɝɟɬɚɰɢɨɧɧɵɣ ɨɩɵɬ ɜ ɬɟɩɥɢɰɟ 

1.1 ɉɨɞɝɨɬɨɜɤɚ ɪɚɫɬɟɧɢɣ ɨɝɭɪɰɨɜ. 
ɋɚɠɟɧɰɵ ɨɝɭɪɰɨɜ (Cucumis sativus, F1-ɝɢɛɪɢɞ Ɋɨɞɧɢɱɨɤ), ɛɵɥɢ ɜɵɪɚɳɟɧɵ ɜ 

ɭɫɥɨɜɢɹɯ ɥɚɛɨɪɚɬɨɪɢɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 26–28°C ɢ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ 75–85 %. 
ɉɨɫɥɟ ɩɨɥɭɱɟɧɢɹ ɬɪɟɯ ɩɨɥɧɨɫɬɶɸ ɪɚɡɜɢɬɵɯ ɥɢɫɬɶɟɜ ɪɚɫɫɚɞɭ ɩɟɪɟɫɚɠɢɜɚɥɢ ɜ ɬɟɩɥɢɰɭ, ɜ 
ɝɪɭɧɬ (24–30°ɋ ɢ 65–75 ș ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ) ɧɚ ɪɚɫɫɬɨɹɧɢɢ 50–60 ɫɦ ɜ 
ɩɪɟɞɟɥɚɯ ɪɹɞɨɜ ɢ 150–200 ɫɦ ɦɟɠɞɭ ɪɹɞɚɦɢ ɢ ɨɪɨɲɚɥɢ  ɫ ɩɨɦɨɳɶɸ ɤɚɩɟɥɶɧɨɝɨ 
ɨɪɨɲɟɧɢɹ. 

1.2. ɉɪɢɝɨɬɨɜɥɟɧɢɟ Erysiphe cichoracearum ɢ ɢɧɨɤɭɥɹɰɢɹ ɪɚɫɬɟɧɢɣ ɨɝɭɪɰɨɜ 
ɂɧɨɤɭɥɹɬ E. cichoracearum  ɛɵɥ ɩɨɥɭɱɟɧ ɢɡ ɢɫɤɭɫɫɬɜɟɧɧɨ  ɢɧɮɢɰɢɪɨɜɚɧɧɵɯ 

ɨɝɭɪɰɨɜ. Ɋɚɫɬɟɧɢɹ ɫɨɞɟɪɠɚɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɢɧɤɭɛɚɬɨɪɟ ɜ ɥɚɛɨɪɚɬɨɪɢɢ. Ʉɨɧɢɞɢɢ E. 
cichoracearum  ɫɨɛɢɪɚɥɢ ɫ ɢɫɯɨɞɧɵɯ ɪɚɫɬɟɧɢɣ ɩɨ ɢɡɜɟɫɬɧɨɣ ɦɟɬɨɞɢɤɟ (AsФКrв ОЭ КХ., 
1998; DТФ ОЭ КХ., 1998). ȼ ɬɟɱɟɧɢɟ 2 ɱɚɫɨɜ ɩɨɫɥɟ ɫɛɨɪɚ ɤɨɧɢɞɢɚɥɶɧɭɸ ɫɭɫɩɟɧɡɢɸ 
ɞɨɜɨɞɢɥɢ ɞɨ 103/ɦɥ ɫ ɩɨɦɨɳɶɸ ɝɟɦɨɰɢɬɨɦɟɬɪɚ ɢ ɪɚɫɩɵɥɹɥɢ ɧɚ ɥɢɫɬɶɹ ɪɚɫɫɚɞɵ ɨɝɭɪɰɨɜ 
ɪɭɱɧɵɦ ɨɩɪɵɫɤɢɜɚɬɟɥɟɦ ɢɡ ɪɚɫɱɟɬɚ 5 ɦɥ ɧɚ ɥɢɫɬ.  

1.3. ɉɨɞɝɨɬɨɜɤɚ ɪɚɫɬɜɨɪɨɜ ɛɢɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ (ȻɄ). 
Ƚɨɬɨɜɢɥɢ ɜɨɞɧɵɟ ɪɚɫɬɜɨɪɵ ɮɭɧɝɢɰɢɞɚ ɧɚ ɛɚɡɟ ȻɄ (200 ɝ ɞ.ɜ./ɤɝ) (ɪɚɡɪɚɛɨɬɤɚ 

ɂȽɎɁɊ), ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɤɨɧɟɱɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɚ ɞɥɹ ɧɚɧɟɫɟɧɢɹ 
ɫɨɫɬɚɜɥɹɥɚ 0,3 ɢ 0,4 ș. 

1.4. ɇɚɧɟɫɟɧɢɹ ɩɪɟɩɚɪɚɬɚ ɧɚ ɨɫɧɨɜɟ ȻɄ 
Ɉɛɟ ɢɡɭɱɟɧɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɪɚɫɩɵɥɹɥɢ ɧɚ ɥɢɫɬɶɹ ɬɪɟɯɧɟɞɟɥɶɧɵɯ ɩɪɨɪɨɫɬɤɨɜ 

ɨɝɭɪɰɨɜ ɡɚ 48 ɱ ɞɨ ɢɧɨɤɭɥɹɰɢɢ ɜɨɡɛɭɞɢɬɟɥɹ. ɉɨɜɬɨɪɧɭɸ (2-ɸ) ɨɛɪɚɛɨɬɤɭ ɩɪɟɩɚɪɚɬɨɦ 
ɩɪɨɜɨɞɢɥɢ ɱɟɪɟɡ 3 ɞɧɹ ɩɨɫɥɟ ɧɚɱɚɥɚ ɩɨɹɜɥɟɧɢɹ ɤɨɥɨɧɢɢ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɜ ɨɩɵɬɧɵɯ 
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ɜɚɪɢɚɧɬɚɯ, ɢ ɡɚɬɟɦ ɩɪɨɞɨɥɠɚɥɢ ɫ 7-ɞɧɟɜɧɵɦ ɢɧɬɟɪɜɚɥɨɦ. ȼɫɟɝɨ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɲɟɫɬɶ 
ɨɛɪɚɛɨɬɨɤ ɜ ɬɟɱɟɧɢɟ ɫɟɡɨɧɚ ɜɟɝɟɬɚɰɢɢ. Ȼɢɨɥɨɝɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɨɰɟɧɢɜɚɥɢ ɩɨ 
ɞɜɭɦ ɩɨɤɚɡɚɬɟɥɹɦ: ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ (ɜ ș) ɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɡɚɛɨɥɟɜɚɧɢɹ (ɜ ș). 

2 ɉɨɞɝɨɬɨɜɤɚ ɩɪɨɛ ɥɢɫɬɶɟɜ ɨɝɭɪɰɨɜ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ 
ɋɪɨɤɢ ɨɬɛɨɪɚ ɩɪɨɛ ɥɢɫɬɶɟɜ: ɩɨɫɥɟ 4-ɯ ɨɛɪɚɛɨɬɨɤ; ɩɨɫɥɟ 6 ɨɛɪɚɛɨɬɨɤ; ɱɟɪɟɡ 3 ɧɟɞɟɥɢ 
ɩɨɫɥɟ 6-ɣ ɨɛɪɚɛɨɬɤɢ; ɱɟɪɟɡ 1,5 ɦɟɫɹɰɚ ɩɨɫɥɟ ɩɨɫɥɟɞɧɟɣ ɨɛɪɚɛɨɬɤɢ  
ɉɪɨɛɵ ɥɢɫɬɶɟɜ ɨɬɛɢɪɚɥɢ ɨɞɧɨɬɢɩɧɨ, ɩɨ 10 ɥɢɫɬɶɟɜ ɜ ɤɚɠɞɨɣ ɝɪɭɩɩɟ (ɩɨ ɨɞɧɨɦɭ ɥɢɫɬɭ ɫ 
ɤɭɫɬɚ, 7 ɥɢɫɬ ɫɧɢɡɭ), ɨɱɢɳɚɥɢ ɨɬ ɩɵɥɢ ɢ ɧɚɫɟɤɨɦɵɯ, ɡɚɬɟɦ ɜɵɫɭɲɢɜɚɥɢ ɧɚ ɜɨɡɞɭɯɟ.  
Ɉɩɪɟɞɟɥɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ.  

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ ɧɚɜɟɫɤɭ ɜɨɡɞɭɲɧɨ-ɫɭɯɨɣ, 
ɝɨɦɨɝɟɧɢɡɢɪɨɜɚɧɧɨɣ ɩɪɨɛɵ ɥɢɫɬɶɟɜ ɦɚɫɫɨɣ ɨɤɨɥɨ 1 ɝɪɚɦɦɚ, ɜɡɹɬɨɣ ɫ ɬɨɱɧɨɫɬɶɸ ɞɨ 
0,0015 ɝ, ɨɡɨɥɹɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 450-500°ɋ. ɉɨɥɭɱɟɧɧɭɸ ɡɨɥɭ ɪɚɫɬɜɨɪɹɥɢ ɜ ɚɡɨɬɧɨɣ 
ɤɢɫɥɨɬɟ (1:1) ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɩɟɪɟɧɨɫɢɥɢ ɜ ɦɟɪɧɭɸ ɤɨɥɛɭ ɧɚ 50 ɦɥ. Ⱦɥɹ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɥɢɹ ɦɢɧɟɪɚɥɢɡɨɜɚɧɧɵɣ ɪɚɫɬɜɨɪ ɪɚɡɜɨɞɢɥɢ ɜ ɦɟɪɧɵɯ ɤɨɥɛɚɯ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɤɨɧɰɟɧɬɪɚɰɢɹ ɷɥɟɦɟɧɬɚ ɜ ɪɚɫɬɜɨɪɟ 
ɧɚɯɨɞɢɥɚɫɶ ɜ ɨɛɥɚɫɬɢ ɝɪɚɞɭɢɪɨɜɨɱɧɨɝɨ ɝɪɚɮɢɤɚ. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɚɬɨɦɧɨ-
ɚɛɫɨɪɛɰɢɨɧɧɨɦ ɫɩɟɤɬɪɨɦɟɬɪɟ AAS-1 ɜ ɪɟɠɢɦɟ ɷɦɢɫɫɢɢ, ɜ ɩɥɚɦɟɧɢ ɩɪɨɩɚɧ-ɛɭɬɚɧ-
ɜɨɡɞɭɯ. 

Ɋɟɡɭɥɶɬɚɬɵăăɢăɨɛɫɭɠɞɟɧɢɟ 
ɉɨ ɞɚɧɧɵɦ ɥɢɬɟɪɚɬɭɪɵ, ɪɟɡɭɥɶɬɚɬɵ ɢɫɩɵɬɚɧɢɣ ɢɡɜɟɫɬɧɨɝɨ ɩɪɟɩɚɪɚɬɚ ArЦТМКrЛ 

ɧɚ ɨɫɧɨɜɟ ȻɄ ɜ ɤɨɧɬɪɨɥɟ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɧɚ ɬɨɦɚɬɚɯ, ɨɝɭɪɰɚɯ, ɞɵɧɟ, ɪɨɡɦɚɪɢɧɟ, 
ɲɚɥɮɟɟ, ɤɭɤɭɪɭɡɟ ɢ ɫɚɥɚɬɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɚ ɩɨ ɫɧɢɠɟɧɢɸ ɭɪɨɜɧɹ 
ɡɚɛɨɥɟɜɚɧɢɹ ɛɵɥɚ ɫɪɚɜɧɢɦɚ ɫ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɫɟɪɵ ɞɥɹ ɛɨɥɶɲɢɧɫɬɜɚ 
ɩɪɨɬɟɫɬɢɪɨɜɚɧɧɵɯ ɤɭɥɶɬɭɪ, ɢ ɫɨɫɬɚɜɥɹɥɚ ɛɨɥɟɟ 90 ș. ɉɪɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ 
ɩɪɢɦɟɧɟɧɢɢ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɚ ɛɵɥɚ ɡɧɚɱɢɬɟɥɶɧɨ ɜɵɲɟ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɵɩɨɥɧɟɧɧɵɯ ɧɚɦɢ ɢɫɫɥɟɞɨɜɚɧɢɣ ɩɨɤɚɡɚɥɢ ɫɥɟɞɭɸɳɟɟ. ȼɨ ɜɫɟɯ 
ɨɩɵɬɧɵɯ ɜɚɪɢɚɧɬɚɯ ɨɬɦɟɱɚɥɢ ɨɬɫɭɬɫɬɜɢɟ ɩɪɢɡɧɚɤɨɜ ɡɚɛɨɥɟɜɚɧɢɹ ɤɚɤ ɩɨɫɥɟ ɩɟɪɜɨɣ, ɬɚɤ 
ɢ ɩɨɫɥɟ ɜɬɨɪɨɣ ɨɛɪɚɛɨɬɨɤ ɪɚɫɬɜɨɪɚɦɢ ɛɢɤɚɪɛɨɧɚɬɨɜ (ɫɦɨɬɪɟɬɶ ɪɢɫɭɧɨɤ 1.). ȼ ɬɨɠɟ 
ɜɪɟɦɹ, ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɶ ɛɨɥɟɡɧɢ ɜ ɤɨɧɬɪɨɥɟ ɩɨɫɥɟ ɩɟɪɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɨɫɬɚɜɥɹɥɚ 18,7 
ș, ɚ ɩɨɫɥɟ ɜɬɨɪɨɣ – ɩɨɱɬɢ 50 ș. Ʉ ɦɨɦɟɧɬɭ ɩɪɨɜɟɞɟɧɢɹ 3-ɣ, ɨɛɪɚɛɨɬɤɢ ɨɬɦɟɱɚɥɢ 
ɧɚɥɢɱɢɟ ɤɨɥɨɧɢɣ ɩɚɬɨɝɟɧɚ ɤɚɤ ɜ ɤɨɧɬɪɨɥɶɧɨɣ, ɬɚɤ ɢ ɜ ɨɩɵɬɧɵɯ ɝɪɭɩɩɚɯ ɧɚ ɜɫɟɯ 
ɢɫɫɥɟɞɨɜɚɧɧɵɯ ɞɨɡɚɯ. ȼ ɫɪɟɞɧɟɦ ɜɨ ɜɫɟɯ ɬɟɫɬɢɪɨɜɚɧɧɵɯ ɝɪɭɩɩɚɯ ɧɚ ɮɨɧɟ ɩɪɢɦɟɧɟɧɢɹ 
ȻɄ ɩɟɪɜɵɟ ɩɪɢɡɧɚɤɢ ɛɨɥɟɡɧɢ ɩɪɨɹɜɥɹɥɢɫɶ ɧɚ ɥɢɫɬɶɹɯ ɧɚ 2-2,5 ɧɟɞɟɥɢ ɩɨɡɠɟ, ɱɟɦ ɜ 
ɤɨɧɬɪɨɥɟ.  

 
Ɋɢɫɭɧɨɤ 1. Ⱦɢɧɚɦɢɤɚ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɪɚɡɜɢɬɢɹ ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɧɚ ɨɝɭɪɰɚɯ ɧɚ ɮɨɧɟ 
ɨɛɪɚɛɨɬɨɤ ɞɨɡɚɦɢ ɛɢɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ 
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ɉɪɢɦɟɧɟɧɢɟ KɇɋO3 ɨɤɚɡɚɥɨ ɡɧɚɱɢɬɟɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɞɢɧɚɦɢɤɭ ɧɚɤɨɩɥɟɧɢɹ Ʉ+ 
ɜ ɥɢɫɬɶɹɯ ɨɝɭɪɰɨɜ. ɑɟɪɟɡ 6 ɧɟɞɟɥɶ ɩɪɢɦɟɧɟɧɢɹ KɇɋO3 ɭɪɨɜɟɧɶ Ʉ+ ɜ ɥɢɫɬɶɹɯ 
ɨɛɪɚɛɨɬɚɧɧɵɯ ɪɚɫɬɟɧɢɣ ɨɝɭɪɰɨɜ ɧɟ ɩɪɟɜɵɲɚɥ ɤɨɧɬɪɨɥɶɧɨɝɨ ɭɪɨɜɧɹ (ɧɟɨɛɪɚɛɨɬɚɧɧɵɣ 
ɤɨɧɬɪɨɥɶ).  Ɉɞɧɚɤɨ ɚɧɚɥɢɡ ɞɢɧɚɦɢɤɢ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɨɛɪɚɛɨɬɨɤ 
ɩɨɤɚɡɚɥ, ɱɬɨ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ Ʉ+ ɜ ɨɛɪɚɛɨɬɚɧɧɵɯ ɥɢɫɬɶɹɯ ɛɵɥɨ ɧɚɦɧɨɝɨ ɧɢɠɟ 
ɷɬɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɜ ɤɨɧɬɪɨɥɟ, ɫɨɫɬɚɜɥɹɹ 8,583 ɝ/ɤɝ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɪɚɛɨɬɚɧɧɵɦɢ 
ɜɚɪɢɚɧɬɚɦɢ: 11,16 ɝ/ɤɝ (0,3 ș) ɢ 10,509 ɝ/ɤɝ (0,4 ș). Ɏɚɤɬɢɱɟɫɤɢ, ɫɨɞɟɪɠɚɧɢɟ ɤɚɥɢɹ ɜ 
ɥɢɫɬɶɹɯ ɨɛɪɚɛɨɬɚɧɧɵɯ ɪɚɫɬɟɧɢɣ ɛɵɥɨ ɜ 1,3 ɛɨɥɶɲɟ ɱɟɦ ɜ ɤɨɧɬɪɨɥɟ (ɬɚɛɥɢɰɚ 1) ɤ ɤɨɧɰɭ 
ɜɟɝɟɬɚɰɢɢ, ɱɬɨ ɩɪɨɹɜɢɥɨɫɶ ɬɚɤ ɠɟ ɢ ɜɨ ɜɧɟɲɧɟɦ ɜɢɞɟ ɪɚɫɬɟɧɢɣ. 

 
Ɍɚɛɥɢɰɚ 1. Ⱦɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ (Ʉ+) ɜ ɥɢɫɬɶɹɯ ɨɝɭɪɰɨɜ, 

ɨɛɪɚɛɨɬɚɧɧɵɯ ɪɚɡɥɢɱɧɵɦɢ ɞɨɡɚɦɢ ɛɢɤɚɪɛɨɧɚɬɚ ɤɚɥɢɹ ɧɚ ɮɨɧɟ ɢɧɮɢɰɢɪɨɜɚɧɢɹ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɨɣ 

ɋɪɨɤɢ ɨɬɛɨɪɚ ɩɪɨɛ 
ɋɨɞɟɪɠɚɧɢɟ ɤɚɥɢɹ (ɝ/ɤɝ) / ɫɬɟɩɟɧɶ ɩɨɪɚɠɟɧɢɹ (ș) 

Ʉɨɧɬɪɨɥɶ  0,3 % KHCO3 0,4 % KHCO3 
ɉɨɫɥɟ 2-ɣ ɨɛɪɚɛɨɬɤɢ - - - 

20 % 15 % 11 % 
ɉɨɫɥɟ 4-ɣ ɨɛɪɚɛɨɬɤɢ 15,749 11,333 12,916 

75 % 50 % 26 % 
ɉɨɫɥɟ 6-ɣ ɨɛɪɚɛɨɬɤɢ 13,223 12,047 10,962 

80 % 60 % 63 % 
ɑɟɪɟɡ 3 ɧɟɞɟɥɢ 
ɩɨɫɥɟ 6-ɣ ɨɛɪɚɛɨɬɤɢ 

12,416 13,315 12,570 
100 % 100 % 100 % 

ɑɟɪɟɡ 1,5 ɦɟɫɹɰɚ 
ɩɨɫɥɟ 6-ɣ ɨɛɪɚɛɨɬɤɢ 

8,583 11,16 10,509 

- - - 
ȼɵɜɨɞɵ 

 ɉɪɨɮɢɥɚɤɬɢɱɟɫɤɨɟ ɩɪɢɦɟɧɟɧɢɟ ɩɪɟɩɚɪɚɬɚ ɜ ɨɛɟɢɯ ɤɨɧɰɟɧɬɪɚɰɢɹɯ ɭɦɟɧɶɲɚɟɬ 
ɩɪɨɹɜɥɟɧɢɟ ɢɧɮɟɤɰɢɢ ɤɚɤ ɩɨ ɤɪɢɬɟɪɢɸ ɫɬɟɩɟɧɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ ɛɨɥɟɡɧɢ, ɬɚɤ ɢ ɩɨ 
ɩɨɤɚɡɚɬɟɥɹɦ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɡɚɛɨɥɟɜɚɧɢɹ. 
 Ȼɢɨɥɨɝɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɟɩɚɪɚɬɚ ɜ ɤɨɧɰɟɧɬɪɚɰɢɢ 0,4 ș ɜ ɤɨɧɬɪɨɥɟ 
ɦɭɱɧɢɫɬɨɣ ɪɨɫɵ ɨɝɭɪɰɨɜ ɫɨɫɬɚɜɢɥɚ ɨɤɨɥɨ 67 ș ɩɨɫɥɟ 4 ɨɛɪɚɛɨɬɨɤ. 
 ɍɪɨɜɧɢ ɫɨɞɟɪɠɚɧɢɹ ɤɚɥɢɹ ɩɨɫɥɟ 6-ɬɢ ɨɛɪɚɛɨɬɨɤ ɛɢɤɚɪɛɨɧɚɬɨɦ Ʉ+ 
ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɩɪɟɩɚɪɚɬ ɫɩɨɫɨɛɫɬɜɭɟɬ ɧɚɤɨɩɥɟɧɢɸ ɤɚɥɢɹ ɜ ɨɛɪɚɛɨɬɚɧɧɵɯ 
ɥɢɫɬɶɹɯ (ɢ ɜ ɩɥɨɞɚɯ), ɱɬɨ ɩɨɜɵɲɚɟɬɫɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɪɚɫɬɟɧɢɣ ɤ ɦɭɱɧɢɫɬɨɣ ɪɨɫɟ ɢ 
ɜɨɡɦɨɠɧɨ   ɡɧɚɱɢɬɟɥɶɧɨ ɩɨɜɵɲɚɟɬ ɥёɠɤɨɫɬɶ ɩɥɨɞɨɜ (ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɨɰɟɧɤɢ ɞɚɥɢ 
ɩɨɡɢɬɢɜɧɵɣ ɪɟɡɭɥɶɬɚɬ, ɨɞɧɚɤɨ ɷɬɨɬ ɜɵɜɨɞ ɬɪɟɛɭɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ). 
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