
ɋɟɤɰɢɹ 2. Ɍɟɯɧɨɥɨɝɢɢ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ ɢ ɦɚɬɟɪɢɚɥɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ 
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ɇɢɤɟɥɟɜɵɟ ɧɚɧɨɱɚɫɬɢɰɵ ɨɛɥɚɞɚɸɬ ɭɧɢɤɚɥɶɧɵɦɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ (ɜɵɫɨɤɚɹ 
ɩɨɜɟɪɯɧɨɫɬɧɚɹ ɷɧɟɪɝɢɹ, ɦɚɝɧɟɬɢɡɦ, ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɚɜɥɟɧɢɹ, ɛɨɥɶɲɚɹ 
ɩɥɨɳɚɞɶ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɢɡɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɝɨɪɟɧɢɹ) ɢ ɧɚɯɨɞɹɬ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɚɬɚɥɢɡɚɬɨɪɨɜ, ɪɨɫɬɚ ɧɟɤɨɬɨɪɵɯ ɬɢɩɨɜ ɭɝɥɟɪɨɞɧɵɯ ɧɚɧɨɬɪɭɛɨɤ [1], 
ɦɧɨɝɨɫɥɨɣɧɵɯ ɤɟɪɚɦɢɱɟɫɤɢɯ ɤɨɧɞɟɧɫɚɬɨɪɚɯ [2] ɢ ɬ.ɞ.  

Ɉɞɧɚɤɨ ɩɚɪɚɥɥɟɥɶɧɨ  ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɧɚɧɨɱɚɫɬɢɰ ɧɢɤɟɥɹ ɜɫɬɚɟɬ ɜɨɩɪɨɫ ɨ 
ɜɨɡɦɨɠɧɵɯ ɪɢɫɤɚɯ ɤɨɧɬɚɤɬɚ ɧɚɧɨɱɚɫɬɢɰ ɫ ɨɛɴɟɤɬɚɦɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ 
ɨɪɝɚɧɢɡɦɨɦ ɱɟɥɨɜɟɤɚ, ɬ.ɟ. ɨɛ ɢɯ ɛɟɡɨɩɚɫɧɨɫɬɢ. ɂɡɜɟɫɬɧɨ, ɱɬɨ ɧɚɤɨɩɥɟɧɢɟ 
ɫɨɟɞɢɧɟɧɢɣ ɧɢɤɟɥɹ ɜ ɨɪɝɚɧɢɡɦɟ ɜɵɡɵɜɚɟɬ ɪɚɡɜɢɬɢɟ ɚɥɥɟɪɝɢɱɟɫɤɢɯ ɢ ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ 
[3], ɪɟɫɩɢɪɚɬɨɪɧɵɯ [4] ɡɚɛɨɥɟɜɚɧɢɣ. ɋ ɭɦɟɧɶɲɟɧɢɟɦ ɪɚɡɦɟɪɚ ɱɚɫɬɢɰ ɢ ɭɜɟɥɢɱɟɧɢɟɦ 
ɢɯ ɪɟɚɤɰɢɨɧɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ ɦɨɠɧɨ ɨɠɢɞɚɬɶ ɩɨɜɵɲɟɧɧɭɸ ɬɨɤɫɢɱɧɨɫɬɶ ɭ 
ɧɚɧɨɪɚɡɦɟɪɧɵɯ ɧɚɧɨɱɚɫɬɢɰ ɧɢɤɟɥɹ, ɤɚɤ ɛɵɥɨ ɩɨɤɚɡɚɧɨ ɪɚɡɧɵɦɢ ɚɜɬɨɪɚɦɢ [5, 6]. 

ȼ ɰɟɥɨɦ, ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɟ ɫɬɟɩɟɧɢ ɚɤɤɭɦɭɥɹɰɢɢ ɧɢɤɟɥɹ ɜ ɨɪɝɚɧɢɡɦɟ ɦɨɠɧɨ 
ɩɪɨɜɨɞɢɬɶ ɩɨ ɞɚɧɧɵɦ ɨ ɫɬɟɩɟɧɢ ɪɚɫɬɜɨɪɟɧɢɹ ɬɜɟɪɞɵɯ ɧɢɤɟɥɟɜɵɯ ɱɚɫɬɢɰ, 
ɨɛɥɟɝɱɚɸɳɟɣ ɩɨɩɚɞɚɧɢɟ ɢ ɦɢɝɪɚɰɢɸ ɫɨɟɞɢɧɟɧɢɣ ɧɢɤɟɥɹ ɜ ɬɤɚɧɹɯ ɢ ɨɪɝɚɧɚɯ. ɇɨ ɧɚ 
ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɨɬɫɭɬɫɬɜɭɸɬ ɫɬɚɧɞɚɪɬɢɡɨɜɚɧɧɵɟ ɦɟɬɨɞɢɤɢ ɞɥɹ ɨɰɟɧɤɢ ɫɬɟɩɟɧɢ 
ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɦɚɬɟɪɢɚɥɨɜ ɜ ɷɬɢɯ ɰɟɥɹɯ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɪɟɞɥɨɠɟɧɚ ɦɟɬɨɞɢɤɚ ɩɨ ɨɩɪɟɞɟɥɟɧɢɸ ɪɚɫɬɜɨɪɢɦɨɫɬɢ 
ɧɚɧɨɩɨɪɨɲɤɨɜ ɜ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɹɯ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɛɵɥ ɜɡɹɬ ɷɥɟɤɬɪɨɜɡɪɵɜɧɨɣ ɧɚɧɨɩɨɪɨɲɨɤ 
ɧɢɤɟɥɹ ɫɨ ɫɪɟɞɧɢɦ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 100 ɧɦ ɢ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 6,61 ɦ2/ɝ.  

ȼ ɤɚɱɟɫɬɜɟ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɟɣ ɛɵɥɢ ɜɵɛɪɚɧɵ: ɜɨɞɧɵɣ ɪɚɫɬɜɨɪ 
ɥɢɦɨɧɧɨɣ ɤɢɫɥɨɬɵ (20 ɦɝ/ɥ, ɊɅ), ɤɚɤ ɨɫɧɨɜɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɚɥɶɜɟɨɥɹɪɧɨɣ 
ɠɢɞɤɨɫɬɢ; ɮɨɫɮɚɬɧɵɣ ɛɭɮɟɪɧɵɣ ɪɚɫɬɜɨɪ (NaCl – 8,77 ɦɝ/ɥ, KH2PO4 – 1,71 ɦɝ/ɥ, 
Na2HPO4 – 1,55 ɦɝ/ɥ, ɎȻ) ɢ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ (ɇ2Ɉ). ȼɵɛɨɪ ɠɢɞɤɨɫɬɟɣ 
ɨɛɭɫɥɨɜɥɟɧ ɫɩɨɫɨɛɨɦ ɩɨɬɟɧɰɢɚɥɶɧɨɝɨ ɩɨɩɚɞɚɧɢɹ ɧɚɧɨɱɚɫɬɢɰ ɜ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ: 
ɊɅ – ɪɟɫɩɢɪɚɬɨɪɧɵɦ ɩɭɬɟɦ, ɎȻ – ɨɪɚɥɶɧɵɦ ɞɟɪɦɚɥɶɧɵɦ ɩɭɬɟɦ. ɋɭɫɩɟɧɡɢɢ 
ɧɚɧɨɩɨɪɨɲɤɚ (50 ɦɝ/ɥ) ɜɵɞɟɪɠɢɜɚɥɢ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 37±0,5 0ɋ ɜ ɬɟɪɦɨɫɬɚɬɟ Ɍɋ 
1/80-ɋɉɍ, Ɋɨɫɫɢɹ. ɉɟɪɢɨɞɢɱɧɨ ɢɡ ɪɚɫɬɜɨɪɚ ɛɪɚɥɢ ɚɥɢɤɜɨɬɭ, ɨɬɞɟɥɹɥɢ 
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ (4400 ɨɛ/ɦɢɧ, 40 ɦɢɧ) ɪɚɫɬɜɨɪ ɨɬ ɩɨɪɨɲɤɚ. ȼ ɨɫɜɟɬɥɺɧɧɨɦ 
ɪɚɫɬɜɨɪɟ ɨɩɪɟɞɟɥɹɥɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɨɧɨɜ ɧɢɤɟɥɹ ɮɨɬɨɤɨɥɨɪɢɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ 
(ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪ PD-303 Apel, əɩɨɧɢɹ). ɉɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɥɹ ɪɚɫɱɟɬɚ ɫɬɟɩɟɧɢ ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰ, ɦɚɫ.%. 

ȼ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ, ɱɬɨ ɫɬɟɩɟɧɶ ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɩɨɪɨɲɤɚ ɡɚɜɢɫɢɬ ɨɬ ɫɨɫɬɚɜɚ 
ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɫɬɜɨɪɚ. ȿɫɥɢ ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ ɩɪɨɝɧɨɡɢɪɭɟɦɚɹ ɫɬɟɩɟɧɶ 
ɚɤɤɭɦɭɥɹɰɢɢ ɧɢɤɟɥɹ ɜ ɨɪɝɚɧɢɡɦɟ ɩɪɹɦɨ ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɫɬɟɩɟɧɢ ɪɚɫɬɜɨɪɟɧɢɹ, ɬɨ 
ɩɨɬɟɧɰɢɚɥɶɧɨ ɬɨɤɫɢɱɧɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɧɢɤɟɥɹ ɛɭɞɟɬ ɜɵɲɟ ɩɪɢ ɩɨɩɚɞɚɧɢɢ 
ɧɚɧɨɱɚɫɬɢɰ ɜ ɥɟɝɤɢɟ.  

ɉɪɨɜɟɞɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɩɨɡɜɨɥɢɥɢ ɜɵɪɚɛɨɬɚɬɶ ɧɟɤɨɬɨɪɵɟ ɦɟɬɨɞɢɱɟɫɤɢɟ 
ɪɟɤɨɦɟɧɞɚɰɢɢ ɞɥɹ ɬɟɫɬɢɪɨɜɚɧɢɹ ɧɚɧɨɩɨɪɨɲɤɨɜ ɜ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ ɠɢɞɤɨɫɬɹɯ. 
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Ɋɚɫɬɜɨɪɢɦɨɫɬɶ ɧɚɧɨɱɚɫɬɢɰ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɧɚɧɨɩɨɪɨɲɤɨɜ ɦɨɠɧɨ ɨɰɟɧɢɜɚɬɶ ɫ 
ɩɨɦɨɳɶɸ ɪɹɞɚ ɩɚɪɚɦɟɬɪɨɜ: ɤɨɧɰɟɧɬɪɚɰɢɹ ɪɚɫɬɜɨɪɟɧɧɨɝɨ ɦɟɬɚɥɥɚ ɜ ɪɚɫɬɜɨɪɟ, ɦɝ/ɥ; –
> ɫɬɟɩɟɧɶ ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɩɨɪɨɲɤɚ (%ɦɚɫ.); –> ɭɞɟɥɶɧɚɹ ɦɚɫɫɨɜɚɹ (ɫɤɨɪɨɫɬɶ 
ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɩɨɪɨɲɤɚ, ɩɟɪɟɫɱɢɬɚɧɧɚɹ ɧɚ ɟɞɢɧɢɰɭ ɦɚɫɫɵ ɨɛɪɚɡɰɚ) ɢ ɭɞɟɥɶɧɚɹ 
ɩɨɜɟɪɯɧɨɫɬɧɚɹ  (ɫɤɨɪɨɫɬɶ ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɩɨɪɨɲɤɚ, ɩɟɪɟɫɱɢɬɚɧɧɚɹ ɧɚ ɟɞɢɧɢɰɭ 
ɦɚɫɫɵ ɢ ɧɚ ɟɞɢɧɢɰɭ ɭɞɟɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ). 

 

 
Ɋɢɫ.1. ɋɬɟɩɟɧɶ ɪɚɫɬɜɨɪɟɧɢɹ ɧɚɧɨɱɚɫɬɢɰ ɧɢɤɟɥɹ ɜ ɪɚɡɥɢɱɧɵɯ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 
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