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1 Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ,  

2 ȼɇɁ�ɍɄɋ «ɉɨɥɬɚɜɫɤɢɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɷɤɨɧɨɦɢɤɢ�ɢ�ɬɨɪɝɨɜɥɢ» 
ȻɂɈɅɈȽɂɑȿɋɄȺə�ȺɄɌɂȼɇɈɋɌɖ�əȽɈȾ�ɑȿɊɇɂɄɂ  

ɂ�ɉɊɈȾɍɄɌɈȼ�ȿȿ�ɉȿɊȿɊȺȻɈɌɄɂ 
ɉɨɤɚɡɚɧɚ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ 

ɦɟɬɨɞɨɜ� ɞɥɹ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɪɚɫɬɢɬɟɥɶɧɨɣ� ɩɢɳɢ. ɂɫɫɥɟɞɨɜɚɧɚ 
ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɢ�ɢɡɦɟɧɟɧɢɟ� ɟɟ�ɩɪɢ�ɩɨɥɭ-
ɱɟɧɢɢ�ɫɨɤɨɜ�ɢ�ɩɸɪɟ. 

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ:�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ, ɱɟɪɧɢɤɚ, ɚɧɬɨ-
ɰɢɚɧɵ,  ɮɥɚɜɨɧɨɢɞɵ,  ɜɢɬɚɦɢɧ�ɋ, ɫɨɤ, ɩɸɪɟ, ɮɟɪɦɟɧɬɵ. 

The expediency of using biological methods for quality diagnos-
tics of plant food is indicated. The biological activity of blueberries and 
its change while getting juice and puree was researched. 

Keywords: biological activity, blueberries, anthocyanins, flavo-
noids, vitaminC, juice, puree, enzymes. 

Ɉɝɪɨɦɧɵɣ�ɪɟɡɟɪɜ�ɰɟɧɧɵɯ�ɩɢɬɚɬɟɥɶɧɵɯ�ɢ�ɛɢɨɥɨ-
ɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɫɨɞɟɪɠɚɬ� ɞɢɤɨɪɚɫɬɭɳɢɟ 
ɪɚɫɬɟɧɢɹ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɟ� ɧɚ� ɬɟɪɪɢɬɨɪɢɢ� Ɂɚɤɚɪɩɚɬ-
ɫɤɨɣ�ɢ�ɡɚɩɚɞɧɵɯ�ɨɛɥɚɫɬɟɣ�ɍɤɪɚɢɧɵ.  

Ɉɫɨɛɟɧɧɨɫɬɢ� ɤɥɢɦɚɬɢɱɟɫɤɢɯ� ɢ� ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ�ɨɛɭɫɥɚɜɥɢɜɚɸɬ�ɫɩɟɰɢɮɢɤɭ�ɨɛɦɟɧɧɵɯ�ɩɪɨɰɟɫ-
ɫɨɜ, ɩɪɨɬɟɤɚɸɳɢɯ�ɜ�ɞɢɤɨɪɚɫɬɭɳɢɯ�ɪɚɫɬɟɧɢɹɯ, ɫɩɨɫɨɛ-
ɫɬɜɭɸɬ�ɫɢɧɬɟɡɭ�ɧɚɤɨɩɥɟɧɢɹ�ɜ�ɧɢɯ�ɬɚɤɢɯ�ɚɤɬɢɜɧɵɯ�ɜɟ-
ɳɟɫɬɜ, ɤɚɤ�ɮɥɚɜɨɧɨɢɞɵ, ɫɚɩɨɧɢɬɵ, ɬɟɪɩɟɧɨɢɞɵ, ɫɬɟɨ-
ɪɢɞɵ, ɤɭɦɚɪɢɧɵ, ɞɭɛɢɥɶɧɵɟ� ɜɟɳɟɫɬɜɚ, ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɤɢɫɥɨɬɵ, ɜɢɬɚɦɢɧɵ�ɢ�ɞɪ. 

Ȼɭɞɭɱɢ� ɫɥɨɠɧɵɦɢ�ɩɨ�ɯɢɦɢɱɟɫɤɨɦɭ� ɫɨɫɬɚɜɭ, ɞɢ-
ɤɨɪɚɫɬɭɳɢɟ� ɪɚɫɬɟɧɢɹ� ɫɨɞɟɪɠɚɬ� ɦɧɨɝɨ� ɢɧɝɪɟɞɢɟɧɬɨɜ, 
ɤɨɬɨɪɵɟ�ɩɪɢɞɚɸɬ�ɢɦ�ɰɟɧɧɵɟ�ɫɜɨɣɫɬɜɚ�ɢ�ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɦɧɨɝɨɫɬɨɪɨɧɧɟɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ, ɛɨɥɟɟ�ɫɢɥɶɧɨɟ, 
ɱɟɦ�ɞɟɣɫɬɜɢɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɧɢɯ�ɜ�ɨɬɞɟɥɶɧɨɫɬɢ.  

Ȼɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɞɢɤɨɪɚɫ-
ɬɭɳɢɯ�ɪɚɫɬɟɧɢɣ�ɢɝɪɚɸɬ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɜ�ɩɢɬɚɧɢɢ�ɱɟ-
ɥɨɜɟɤɚ, ɪɟɝɭɥɢɪɭɸɬ� ɨɛɦɟɧɧɵɟ� ɩɪɨɰɟɫɫɵ, ɜɥɢɹɸɬ� ɧɚ 
ɮɭɧɤɰɢɢ� ɨɬɞɟɥɶɧɵɯ� ɨɪɝɚɧɨɜ. ɂɯ� ɞɟɮɢɰɢɬ� ɫɨɩɪɨɜɨɠ-
ɞɚɟɬɫɹ�ɫɧɢɠɟɧɢɟɦ�ɡɚɳɢɬɧɵɯ�ɫɢɥ�ɨɪɝɚɧɢɡɦɚ�ɤ�ɜɨɡɞɟɣ-
ɫɬɜɢɸ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ� ɮɚɤɬɨɪɨɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟ-
ɞɵ, ɫɧɢɠɟɧɢɸ� ɭɦɫɬɜɟɧɧɨɣ� ɢ� ɮɢɡɢɱɟɫɤɨɣ� ɪɚɛɨɬɨɫɩɨ-
ɫɨɛɧɨɫɬɢ. ɉɪɢ� ɪɟɝɭɥɹɪɧɨɦ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɥɟɫɧɵɯ� ɞɚ-
ɪɨɜ� ɢ� ɩɪɨɞɭɤɬɨɜ� ɢɯ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ 
ɜɵɪɚɛɚɬɵɜɚɟɬ� ɢɦɦɭɧɢɬɟɬ� ɤ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ� ɡɚɛɨɥɟ-
ɜɚɧɢɹɦ. 

Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ� ɩɪɢɜɥɟɤɚɟɬ 
ɧɚɥɢɱɢɟ�ɜ�ɞɢɤɨɪɚɫɬɭɳɢɯ�ɪɚɫɬɟɧɢɹɯ�ɞɨɜɨɥɶɧɨ�ɨɛɲɢɪ-
ɧɨɣ� ɝɪɭɩɩɵ� ɮɟɧɨɥɶɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ, ɜɤɥɸɱɚɸɳɢɯ 
ɮɥɚɜɨɧɨɢɞɵ, ɤɨɬɨɪɵɟ� ɧɚɲɥɢ� ɲɢɪɨɤɨɟ� ɩɪɚɤɬɢɱɟɫɤɨɟ 
ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɦɟɞɢɰɢɧɟ - ɤɚɤ�ɜɟɳɟɫɬɜɚ, ɩɪɨɹɜɥɹɸɳɢɟ 
Ɋ�ɜɢɬɚɦɢɧɧɭɸ�ɚɤɬɢɜɧɨɫɬɶ, ɢ�ɧɟɤɨɬɨɪɵɯ� ɨɬɪɚɫɥɹɯ�ɩɢ-
ɳɟɜɨɣ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ - ɤɚɤ�ɧɚɬɭɪɚɥɶɧɵɟ�ɤɪɚɫɢɬɟɥɢ 

[1].  
Ɏɥɚɜɨɧɨɢɞɵ� ɹɜɥɹɸɬɫɹ� ɫɩɭɬɧɢɤɚɦɢ ɚɫɤɨɪɛɢɧɨ-

ɜɨɣ�ɤɢɫɥɨɬɵ�ɜ�ɪɚɫɬɢɬɟɥɶɧɨɦ�ɦɢɪɟ�ɢ�ɥɢɲɶ�ɜ�ɟɟ�ɩɪɢɫɭɬ-
ɫɬɜɢɢ�ɨɬɦɟɱɚɟɬɫɹ�ɩɨɥɨɠɢɬɟɥɶɧɵɣ�ɷɮɮɟɤɬ�ɢɯ�ɞɟɣɫɬɜɢɹ 
[2]. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɮɥɚɜɨɧɨɢɞɵ, ɜɢɬɚɦɢɧɵ� ɢ 
ɞɪɭɝɢɟ�ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ� ɜ� ɪɚɫɬɟɧɢɹɯ 
ɧɚɯɨɞɹɬɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɧɵɯ�ɫɨɫɬɨɹɧɢɹɯ, ɫɨɡɞɚɜɲɢɯɫɹ�ɜ 
ɩɪɨɰɟɫɫɟ� ɷɜɨɥɸɰɢɢ� ɢ� ɭɫɥɨɜɢɹɯ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɫ 
ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɨɣ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ�ɪɹɞ�ɮɥɚɜɨɧɨɢɞɨɜ, ɫɨɞɟɪɠɚɳɢɯɫɹ�ɜ 
ɪɚɫɬɟɧɢɹɯ, ɨɛɥɚɞɚɸɬ�ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ�ɮɚɪɦɨɥɨɝɢɱɟ-
ɫɤɢɦɢ� ɷɮɮɟɤɬɚɦɢ: ɩɪɨɬɢɜɨɥɭɱɟɜɵɦ� ɢ� ɚɧɬɢɨɤɫɢɞɚɧɬ-
ɧɵɦ� ɞɟɣɫɬɜɢɟɦ, ɜɥɢɹɧɢɟɦ� ɧɚ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɭɸ 
ɫɢɫɬɟɦɭ, ɧɚ�ɮɭɧɤɰɢɸ�ɩɨɱɟɤ, ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɦ�ɞɟɣ-
ɫɬɜɢɟɦ, ɜɥɢɹɧɢɟɦ�ɧɚ�ɩɟɱɟɧɶ�ɢ�ɩɢɳɟɜɚɪɢɬɟɥɶɧɵɣ�ɬɪɚɤɬ 
[1, 2]. 

Ɉɞɧɢɦ� ɢɡ� ɹɪɤɢɯ� ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɞɢɤɨɪɚɫɬɭɳɢɯ 
ɹɝɨɞ, ɩɪɨɢɡɪɚɫɬɚɸɳɢɯ�ɧɚ�ɬɟɪɪɢɬɨɪɢɢ�ɍɤɪɚɢɧɵ, ɹɜɥɹ-
ɟɬɫɹ�ɱɟɪɧɢɤɚ.  

əɝɨɞɵ�ɱɟɪɧɢɤɢ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ: ɭɝɥɟ-
ɜɨɞɵ (ɝɥɸɤɨɡɭ, ɮɪɭɤɬɨɡɭ, ɩɟɤɬɢɧ), ɨɪɝɚɧɢɱɟɫɤɢɟ�ɤɢɫ-
ɥɨɬɵ (ɥɢɦɨɧɧɭɸ, ɦɨɥɨɱɧɭɸ, ɹɛɥɨɱɧɭɸ, ɹɧɬɚɪɧɭɸ, 
ɳɚɜɟɥɟɜɭɸ), ɜɢɬɚɦɢɧɵ (Ⱥ, ȼ, ɋ, ɊɊ), ɦɚɤɪɨ- ɢ�ɦɢɤɪɨ-
ɷɥɟɦɟɧɬɵ (ɠɟɥɟɡɨ, ɫɟɥɟɧ, ɤɨɛɚɥɶɬ), ɤɪɚɫɹɳɢɟ ɜɟɳɟɫɬɜɚ. 
ɋɪɟɞɢ�ɮɟɧɨɥɶɧɵɯ ɜɟɳɟɫɬɜ� ɱɟɪɧɢɤɢ, ɨɛɥɚɞɚɸɳɢɯ � ɛɢɨ-
ɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ, ɛɨɥɶɲɭɸ� ɱɚɫɬɶ� ɫɨɫɬɚɜɥɹɸɬ 
ɮɥɚɜɨɧɨɢɞɵ, ɤɨɬɨɪɵɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɨɤɫɢɤɨɪɢɱɧɵɦɢ 
ɤɢɫɥɨɬɚɦɢ, ɮɥɚɜɨɧɨɥɚɦɢ ɢ� ɢɯ� ɩɪɨɢɡɜɨɞɧɵɦɢ,  ɚ� ɬɚɤɠɟ 
ɚɧɬɨɰɢɚɧɚɦɢ. [3].  

ȼ� ɹɝɨɞɚɯ� ɱɟɪɧɢɤɢ� ɭɫɬɚɧɨɜɥɟɧ� ɧɚɢɛɨɥɟɟ� ɲɢɪɨɤɢɣ 
ɫɩɟɤɬɪ�ɚɧɬɨɰɢɚɧɨɜ, ɫɨɫɬɨɹɳɢɯ�ɢɡ 3-Ɉ�ɝɚɥɚɤɬɨɡɢɞɨɜ, 3-Ɉ-
ɝɥɸɤɨɡɢɞɨɜ� ɢ 3-Ɉ�ɚɪɚɛɢɧɨɡɢɞɨɜ� ɞɟɥɶɮɢɧɢɞɢɧɚ, ɰɢɚɧɢ-
ɞɢɧɚ, ɩɟɬɭɧɢɞɢɧɚ, ɩɟɨɧɢɞɢɧɚ, ɢ� ɦɚɥɶɜɢɞɢɧɚ [3]. Ⱥɧɬɨ-
ɰɢɚɧɢɞɢɧɵ� ɢ� ɢɯ� ɝɥɢɤɨɡɢɞɧɵɟ� ɮɨɪɦɵ� ɹɜɥɹɸɬɶɫɹ� ɫɢɥɶ-
ɧɵɦɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɚɦɢ, ɤɨɬɨɪɵɟ�ɩɪɨɹɜɥɹɸɬ�ɢ�ɚɧɬɢɤɚɧ-
ɰɟɪɨɝɟɧɧɵɟ�ɫɜɨɣɫɬɜɚ [4, 5].  

ɂɧɬɟɪɟɫ� ɤ� ɚɧɬɨɰɢɚɧɚɦ� ɨɛɭɫɥɨɜɥɟɧ� ɬɟɦ, ɱɬɨ 
ɛɨɥɶɲɢɧɫɬɜɨ� ɢɡ� ɧɢɯ� ɩɪɢ� ɭɩɨɬɪɟɛɥɟɧɢɢ� ɭɦɟɧɶɲɚɸɬ 
ɪɢɫɤ� ɫɟɪɞɟɱɧɨ�ɫɨɫɭɞɢɫɬɵɯ� ɡɚɛɨɥɟɜɚɧɢɣ, ɫɩɨɫɨɛɫɬɜɭ-
ɸɬ�ɭɥɭɱɲɟɧɢɸ�ɪɟɨɥɨɝɢɱɟɫɤɢɯ�ɫɜɨɣɫɬɜ�ɤɪɨɜɢ�ɢ�ɩɪɟɞɭ-
ɩɪɟɠɞɚɸɬ�ɧɟɤɨɬɨɪɵɟ�ɯɪɨɧɢɱɟɫɤɢɟ�ɡɚɛɨɥɟɜɚɧɢɹ.  

ɍ�ɱɟɪɧɢɤɢ,  ɤɚɤ�ɢ� ɭ�ɦɧɨɝɢɯ�ɞɢɤɨɪɚɫɬɭɳɢɯ� ɹɝɨɞ,  
ɧɟɡɧɚɱɢɬɟɥɶɧɵɣ�ɫɪɨɤ�ɯɪɚɧɟɧɢɹ, ɱɬɨ�ɨɩɪɟɞɟɥɹɟɬ�ɧɟɨɛ-
ɯɨɞɢɦɨɫɬɶ�ɢɡɵɫɤɚɧɢɹ�ɫɩɨɫɨɛɨɜ�ɩɟɪɟɪɚɛɨɬɤɢ, ɩɨɡɜɨ- 
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ɥɹɸɳɢɯ� ɦɚɤɫɢɦɚɥɶɧɨ� ɫɨɯɪɚɧɢɬɶ� ɢɫɯɨɞɧɵɟ� ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ� ɞɥɹ� ɤɪɭɝɥɨɝɨɞɢɱɧɨɝɨ� ɨɛɟɫ-
ɩɟɱɟɧɢɹ� ɧɚɫɟɥɟɧɢɹ� ɩɪɨɞɭɤɬɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ� ɤɚɤ 
ɩɪɢɹɬɧɵɦɢ� ɜɤɭɫɨɜɵɦɢ� ɤɚɱɟɫɬɜɚɦɢ, ɬɚɤ� ɢ� ɥɟɱɟɛɧɨ- 
ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ.  

ɉɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɫɯɟɦ� ɩɟɪɟɪɚ-
ɛɨɬɤɢ� ɹɝɨɞ� ɱɟɪɧɢɤɢ� ɜ� ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɭɸ� ɩɪɨɞɭɤɰɢɸ 
ɝɥɚɜɧɵɦ�ɤɪɢɬɟɪɢɟɦ� ɤɚɱɟɫɬɜɚ� ɤɨɧɟɱɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɹɜ-
ɥɹɸɬɫɹ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɢ� ɦɚɤɫɢɦɚɥɶ-
ɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɨɝɨ� ɤɨɦɩɨɧɟɧɬɚ 
�ɩɨɥɢɮɟɧɨɥɨɜ, ɜɢɬɚɦɢɧɨɜ�ɢ�ɞɪ.). 

ɋɭɳɟɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɩɢɳɟ-
ɜɵɯ�ɩɪɨɞɭɤɬɨɜ�ɨɫɧɨɜɚɧɵ�ɧɚ�ɩɪɢɧɰɢɩɟ�ɚɞɞɢɬɢɜɧɨɫɬɢ�ɢ 
ɹɜɥɹɸɬɫɹ�ɨɞɧɨɫɬɨɪɨɧɧɢɦɢ, ɩɨɫɤɨɥɶɤɭ�ɪɚɫɫɦɚɬɪɢɜɚɸɬ 
ɩɪɨɞɭɤɬ�ɤɚɤ�ɦɟɯɚɧɢɱɟɫɤɭɸ�ɫɦɟɫɶ�ɪɚɡɥɢɱɧɵɯ�ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɢ�ɧɟ�ɭɱɢɬɵɜɚɸɬ�ɧɚɛɥɸɞɚ-
ɟɦɵɟ�ɧɚ�ɩɪɚɤɬɢɤɟ� ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɟ�ɢ� ɚɧɬɚɝɨɧɢɫɬɢ-
ɱɟɫɤɢɟ� ɷɮɮɟɤɬɵ� ɫɢɫɬɟɦɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɨɞɭɤɬɚ� ɧɚ� ɠɢɜɨɣ 
ɨɪɝɚɧɢɡɦ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɪɟɞɫɬɚɜɥɹɟɬ� ɢɧɬɟɪɟɫ� ɢɡɭɱɟ-
ɧɢɟ� ɬɚɤɨɝɨ� ɩɨɤɚɡɚɬɟɥɹ� ɤɚɤ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜ-
ɧɨɫɬɶ, ɜɟɥɢɱɢɧɚ� ɤɨɬɨɪɨɝɨ� ɭɱɢɬɵɜɚɟɬ, ɩɨ� ɤɪɚɣɧɟɣ 
ɦɟɪɟ, ɞɜɚ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɚ: ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢɧɝɪɟɞɢɟɧɬɨɜ, ɜɯɨɞɹɳɢɯ� ɜ� ɫɨɫɬɚɜ 
ɩɪɨɞɭɤɬɚ�ɢ�ɤɨɨɩɟɪɚɬɢɜɧɵɣ�ɜɤɥɚɞ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤ-
ɬɢɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ� ɜ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ� ɷɥɟɤɬɪɨɧɧɨ-
ɝɨ�ɬɪɚɧɫɩɨɪɬɚ, ɦɨɞɟɥɢɪɭɸɳɟɝɨ�ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ�ɝɨ-
ɦɟɨɫɬɚɡ�ɨɪɝɚɧɢɡɦɚ [6]. 

Ʉɪɢɬɟɪɢɣ� ɨɰɟɧɤɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ 
ɩɪɨɞɭɤɬɚ� ɨɫɧɨɜɚɧ� ɧɚ� ɤɚɬɚɥɢɡɟ� ɩɟɪɟɧɨɫɚ� ɷɥɟɤɬɪɨɧɚ 
ɩɪɨɞɭɤɬɨɦ�ɜ�ɫɢɫɬɟɦɟ «ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ�ɧɢɤɨɬɢɧɚɦɢ-
ɞɚɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞ NADǜɇ2 - ɮɟɪɪɢɰɢɚɧɢɞ� ɤɚɥɢɹ 
K3Fe(CN)6». 

Ɉɫɧɨɜɨɣ�ɦɟɬɨɞɚ�ɨɰɟɧɤɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɧɧɨɫɬɢ 

ɩɪɨɞɭɤɬɚ�ɩɪɢɧɹɬɚ� ɷɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɚɹ�ɦɨɞɟɥɶ – 
NADǜɇ2 – K3 [Fe(CN)6] (ɪɢɫ.1). 

ɋɩɨɫɨɛɧɨɫɬɶ�ɪɚɡɥɢɱɧɵɯ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ 
ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɨɞɭɤɬɚ� ɜɵɡɵɜɚɬɶ� ɧɟɷɧɡɢɦɚɬɢɱɟɫɤɨɟ 
ɨɤɢɫɥɟɧɢɟ NADǜɇ2 ɞɨ NAD ɢ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɜɨɫɫɬɚ-
ɧɚɜɥɢɜɚɬɶ Fe+3 ɞɨ Fe+2 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɷɬɢ� ɜɟɳɟɫɬɜɚ 
ɦɨɝɭɬ�ɩɨɜɵɲɚɬɶ� ɨɛɳɭɸ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɭɸ�ɫɨɩɪɨɬɢɜ-
ɥɹɟɦɨɫɬɶ�ɨɪɝɚɧɢɡɦɚ [7]. 

ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɨ�ɢɡɭɱɟɧɢɟ�ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɟɟ�ɩɟɪɟɪɚ-
ɛɨɬɤɢ, ɚ�ɬɚɤɠɟ�ɫɬɟɩɟɧɶ�ɜɥɢɹɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ, ɧɚ�ɡɧɚɱɟɧɢɟ�ɢɡɭɱɚɟɦɨɝɨ�ɩɨ-
ɤɚɡɚɬɟɥɹ. 

Ɉɛɴɟɤɬɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɹɝɨɞɵ� ɱɟɪɧɢɤɢ,  ɫɨ-
ɛɪɚɧɧɵɟ�ɧɚ� ɬɟɪɪɢɬɨɪɢɢ�ȼɨɥɵɧɫɤɨɣ� ɢ� Ɂɚɤɚɪɩɚɬɫɤɨɣ� ɨɛ-
ɥɚɫɬɟɣ,  ɜ�ɩɟɪɜɨɣ�ɩɨɥɨɜɢɧɟ�ɢɸɧɹ 2010 ɝɨɞɚ�ɢ�ɩɪɨɞɭɤɬɵ 
ɢɯ�ɩɟɪɟɪɚɛɨɬɤɢ: ɫɨɤɢ�ɢ�ɩɸɪɟ. 

Ʉɨɧɬɪɨɥɶ�ɤɚɱɟɫɬɜɚ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ�ɢ�ɩɪɨɞɭɤɬɨɜ 
ɩɟɪɟɪɚɛɨɬɤɢ�ɩɪɨɜɨɞɢɥɢ�ɩɨ�ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ, ɮɢɡɢ-
ɤɨ�ɯɢɦɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɢ� ɫɨɞɟɪɠɚɧɢɸ� ɛɢɨɥɨɝɢ-
ɱɟɫɤɢ�ɚɤɬɢɜɧɢɯ�ɜɟɳɟɫɬɜ.  

ɂɫɫɥɟɞɨɜɚɧɢɹ� ɮɥɚɜɨɧɨɢɞɨɜ� ɢ� ɜɢɬɚɦɢɧɚ� ɋ� ɩɪɨɜɨ-

ɞɢɥɢ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɫɬɚɧɞɚɪɬɧɵɯ� ɦɟɬɨɞɨɜ� ɚɧɚɥɢɡɚ. 
Ʉɨɥɢɱɟɫɬɜɟɧɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɮɥɚɜɨɧɨɢɞɨɜ� ɜ� ɹɝɨɞɚɯ� ɢ 
ɩɪɨɞɭɤɬɚɯ�ɢɯ�ɩɟɪɟɪɚɛɨɬɤɢ�ɨɩɪɟɞɟɥɹɥɢ�ɫ�ɩɨɦɨɳɶɸ�ɜɵɫɨ-
ɤɨɷɮɮɟɤɬɢɜɧɨɣ� ɠɢɞɤɨɫɬɧɨɣ� ɯɪɨɦɚɬɨɝɪɚɮɢɢ� ɮɢɪɦɵ 
Agilent Technologies (ɦɨɞɟɥɶ 1100).  

Ȼɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɨɩɪɟɞɟɥɹɥɢ�ɩɨ�ɢɡɦɟ-
ɧɟɧɢɸ� ɫɤɨɪɨɫɬɢ� ɨɤɢɫɥɟɧɢɹ NADǜɇ2� ɞɨ NAD ɜ� ɤɨɧ-
ɬɪɨɥɶɧɨɦ�ɢ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɚɯ� ɫ� ɭɱɟɬɨɦ� ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ�ɪɚɡɜɟɞɟɧɢɹ, ɩɪɢ�Ȝ= 325 ɇɦ, Ĳ – const. [8]. 

ɉɨ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ� ɩɨɤɚɡɚɬɟɥɹɦ� ɹɝɨɞɵ� ɱɟɪ-
ɧɢɤɢ� ɢɦɟɸɬ� ɩɪɢɹɬɧɵɣ� ɤɢɫɥɨ�ɫɥɚɞɤɢɣ� ɜɤɭɫ� ɢ� ɫɥɚɛɵɣ 
ɚɪɨɦɚɬ.  

ɋɨɞɟɪɠɚɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ� ɢ 
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɹɝɨɞ� ɱɟɪɧɢɤɢ� ɩɪɢɜɟ-
ɞɟɧɵ�ɜ�ɬɚɛɥ. 1. 

ɂɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɨɩɪɟɞɟɥɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɯ� ɜ� ɬɚɛɥ. 1, 
ɜɢɞɧɨ, ɱɬɨ� ɫɩɨɫɨɛɧɨɫɬɶ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟ-
ɳɟɫɬɜ� ɹɝɨɞ� ɱɟɪɧɢɤɢ� ɨɤɢɫɥɹɬɶ NADǜɇ2 � ɞɨ NAD ɪɚɡ-
ɥɢɱɧɨ.  

əɝɨɞɵ� ɱɟɪɧɢɤɢ� ɢɦɟɸɬ� ɛɨɥɶɲɭɸ� ɛɢɨɥɨ-
ɝɢɱɟɫɤɭɸ -ɚɤɬɢɜɧɨɫɬɶ, ɬɚɤ� ɤɚɤ� ɫɤɨɪɨɫɬɶ� ɩɟɪɟ-
ɧɨɫɚ�ɷɥɟɤɬɪɨɧɚ�ɜ�ɫɢɫɬɟɦɟ NADǜɇ2 - K3Fe(CN)6. 
ɜɨɡɪɚɫɬɚɟɬ� ɜ� ɢɯ� ɩɪɢɫɭɬɫɬɜɢɢ� ɜ 2750 ɪɚɡ. ɉɪɢ 
ɷɬɨɦ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɱɟɪɧɢɤɢ� ȼɨ-
ɥɵɧɫɤɨɣ�ɧɚ 762,4  ɭ�ɟ. ɛɨɥɶɲɟ, ɱɟɦ�ɚɤɬɢɜɧɨɫɬɶ 
ɱɟɪɧɢɤɢ�Ɂɚɤɚɪɩɚɬɫɤɨɣ. 

ɋɨɞɟɪɠɚɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ, 
ɬɚɤɢɯ� ɤɚɤ� ɜɢɬɚɦɢɧ� ɋ, ɮɥɚɜɨɧɨɢɞɵ� ɢ� ɚɧɬɨɰɢɚɧɵ, ɜ 
ɹɝɨɞɚɯ� ɪɚɡɥɢɱɧɨ.  Ɍɚɤ� ɫɨɞɟɪɠɚɧɢɟ� ɜɢɬɚɦɢɧɚ�ɋ� ɭ� ɱɟɪ-
ɧɢɤɢ� ȼɨɥɵɧɫɤɨɣ� ɦɟɧɶɲɟ� ɧɚ 16,6 %, ɚ� ɫɨɞɟɪɠɚɧɢɟ 
ɮɥɚɜɨɧɨɢɞɨɜ�ɧɚ 2,0 % ɛɨɥɶɲɟ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɱɟɪɧɢ-
ɤɨɣ�Ɂɚɤɚɪɩɚɬɫɤɨɣ. 

ɉɪɨɜɟɫɬɢ�ɱɟɬɤɭɸ�ɡɚɜɢɫɢɦɨɫɬɶ�ɦɟɠɞɭ�ɡɧɚɱɟɧɢɟɦ 
ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ�ɫɨɞɟɪɠɚɧɢɟɦ 
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɱɟɪɧɢɤɢ� ɧɟ� ɩɪɟɞ-
ɫɬɚɜɥɹɟɬɫɹ� ɜɨɡɦɨɠɧɵɦ, ɩɨɬɨɦɭ� ɱɬɨ� ɧɚ� ɡɧɚɱɟɧɢɟ� ɢɡɭ-
ɱɚɟɦɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɨɤɚɡɵɜɚɟɬ�ɜɥɢɹɧɢɟ�ɜɟɫɶ�ɤɨɦɩɥɟɤɫ 
ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɢ�ɢɯ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɦɟɠɞɭ� ɫɨɛɨɣ. ɉɨɷɬɨɦɭ� ɩɪɟɞɩɨɥɨɠɟɧɢɟ, ɱɬɨ� ɱɟɦ 
ɛɨɥɶɲɟ�ɤɨɥɢɱɟɫɬɜɨ�ɮɥɚɜɚɧɨɢɞɨɜ�ɢɥɢ�ɜɢɬɚɦɢɧɚ�ɋ, ɬɟɦ 
ɛɨɥɶɲɟ�ɩɨɤɚɡɚɬɟɥɶ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɧɟ�ɜɫɟ-
ɝɞɚ�ɜɟɪɧɨ.  

Ɉɞɧɚɤɨ� ɢɦɟɧɧɨ� ɧɚɥɢɱɢɟ� ɷɬɢɯ� ɚɧɬɢɨɤɫɢɞɚɧɬɨɜ� ɢ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ�ɢɯ�ɞɪɭɝ�ɫ�ɞɪɭɝɨɦ�ɢ�ɨɩɪɟɞɟɥɹɟɬ�ɡɧɚɱɟ-
ɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ. ɗɬɨ� ɞɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɞɚɧɧɵɣ�ɩɨɤɚɡɚɬɟɥɶ�ɜ�ɜɢɞɟ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɢɧɬɟɝɪɚɥɶɧɨɣ�ɨɰɟɧɤɢ�ɤɚɱɟɫɬɜɚ�ɩɨ- 

Ɍɚɛɥɢɰɚ 1 
Ɏɢɡɢɤɨ – ɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɜɟɠɢɯ�ɹɝɨɞ�ɱɟɪɧɢɤɢ  

(n =3, p � 0,05) 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɡɭɱɚɟɦɨɝɨ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

ɑɟɪɧɢɤɚ 
ȼɨɥɵɧɫɤɚɹ 
ɨɛɥɚɫɬɶ 

Ɂɚɤɚɪɩɚɬɫɤɚɹ 
ɨɛɥɚɫɬɶ 

ɋɭɯɢɯ�ɜɟɳɟɫɬɜ % 12,40 13,80 
Ɍɢɬɪɭɟɦɵɯ  
ɤɢɫɥɨɬ % 1,05 1,18 

ȼɢɬɚɦɢɧ�ɋ ɦɝ/100ɝ 25,70 30,80 
Ɏɥɚɜɨɧɨɢɞɵ ɦɝ/100ɝ 596,56 586,05 
Ⱥɧɬɨɰɢɚɧɵ ɦɝ/100ɝ 568,24 555,86 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ 
ɚɤɬɢɜɧɨɫɬɶ ɭɫɥ�ɟɞ. 4632,0 3869,6 

 

 

Ɋɢɫ. 1. ȿɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɚɹ�ɦɨɞɟɥɶ NADǜɇ2 – K3Fe(CN)6 
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ɥɭɱɚɟɦɨɝɨ� ɩɪɨɞɭɤɬɚ� ɢ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ� ɢɡɦɟɧɟɧɢɹ, 
ɩɪɨɢɫɯɨɞɹɳɢɟ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɢɫɯɨɞɧɨɝɨ 
ɫɵɪɶɹ, ɚ�ɬɚɤɠɟ�ɜɵɹɜɥɟɧɢɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɩɪɢɟɦɨɜ�ɢ 
ɪɟɠɢɦɨɜ, ɩɨɡɜɨɥɹɸɳɢɯ� ɩɨɥɭɱɢɬɶ� ɩɪɨɞɭɤɬ� ɫ� ɩɨɜɵ-
ɲɟɧɧɨɣ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɧɧɨɫɬɶɸ. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɧɚɢɛɨɥɟɟ� ɜɨɫɬɪɟɛɨɜɚɧɧɵɦ 
ɩɪɨɞɭɤɬɨɦ� ɩɢɬɚɧɢɹ� ɹɜɥɹɸɬɫɹ� ɫɨɤɢ. ɋɭɳɟɫɬɜɭɸɳɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ� ɫɯɟɦɵ� ɩɨɥɭɱɟɧɢɹ� ɫɨɤɚ� ɢɡ� ɹɝɨɞ� ɱɟɪ-
ɧɢɤɢ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɫɥɟɞɭɸɳɢɟ�ɷɬɚɩɵ: ɢɡɦɟɥɶɱɟɧɢɟ 
ɹɝɨɞ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ�ɨɛɪɚɛɨɬɤɚ�ɦɟɡɝɢ, ɨɬɠɢɦ 
ɫɨɤɚ�ɢɡ�ɦɟɡɝɢ, ɬɟɩɥɨɜɚɹ�ɨɛɪɚɛɨɬɤɚ, ɮɢɥɶɬɪɨɜɚ-
ɧɢɟ, ɩɚɫɬɟɪɢɡɚɰɢɹ. Ɉɞɧɚɤɨ� ɧɟ� ɜɫɟ� ɫɩɨɫɨɛɵ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɩɨɡ-
ɜɨɥɹɸɬ�ɦɚɤɫɢɦɚɥɶɧɨ�ɢɡɜɥɟɱɶ� ɤɨɦɩɥɟɤɫ�ɩɨɥɟɡ-
ɧɵɯ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɢɡ�ɹɝɨɞɵ.  

Ɉɞɧɢɦ�ɢɡ�ɫɩɨɫɨɛɨɜ�ɩɨɥɭɱɟɧɢɹ�ɫɨɤɚ�ɫ�ɩɨ-
ɜɵɲɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜ-
ɧɵɯ� ɜɟɳɟɫɬɜ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ� ɮɟɪ-
ɦɟɧɬɚɬɢɜɧɚɹ� ɨɛɪɚɛɨɬɤɚ� ɦɟɡɝɢ� ɹɝɨɞ. Ⱦɚɧɧɵɣ 
ɫɩɨɫɨɛ� ɩɨɡɜɨɥɹɟɬ� ɧɟ� ɬɨɥɶɤɨ� ɦɚɤɫɢɦɚɥɶɧɨ� ɢɡ-
ɜɥɟɱɶ�ɢɡ�ɦɟɡɝɢ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɟ�ɜɟɳɟɫɬɜɚ, ɧɨ�ɢ 
ɭɜɟɥɢɱɢɬɶ�ɜɵɯɨɞ�ɫɨɤɚ. 

ɂɡɜɟɫɬɧɨ, ɱɬɨ�ɨɛɪɚɛɨɬɤɚ�ɢɡɦɟɥɶɱɟɧɨɝɨ�ɫɵɪɶɹ�ɹɝɨɞ 
ɱɟɪɧɢɤɢ� ɦɭɥɶɬɢɷɧɡɢɦɧɨɣ� ɤɨɦɩɨɡɢɰɢɟɣ - ɤɨɦɩɥɟɤɫɨɦ 
ɮɟɪɦɟɧɬɧɢɯ�ɩɪɟɩɚɪɚɬɨɜ� ɩɟɤɬɨɥɢɬɢɱɟɫɤɨɝɨ�ɢ�ɰɟɥɸɥɨɥɢ-
ɬɢɱɟɫɤɨɝɨ�ɞɟɣɫɬɜɢɹ (ɉɟɤɬɨɮɨɟɬɢɞɢɧ�ɉ10ɯ�ɢ�ɐɟɥɨɬɟɪɢɧ 
ȽɁɯ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ 1:7) ɧɚ�ɩɪɨɬɹɠɟɧɢɢ 1 ɱɚɫɚ�ɩɪɢ�ɬɟɦ-
ɩɟɪɚɬɭɪɟ 50r20ɋ� ɩɨɡɜɨɥɹɟɬ� ɩɨɥɭɱɢɬɶ� ɫɨɤ, ɨɛɨɝɚɳɟɧ-
ɧɵɣ� ȻȺȼ� ɫ� ɜɵɫɨɤɢɦɢ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦɢ� ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ [9].  

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɧɚɢɥɭɱɲɢɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɨ� ɫɨ-
ɞɟɪɠɚɧɢɸ�ɮɥɚɜɨɧɨɢɞɨɜ�ɞɨɫɬɢɝɚɸɬɫɹ�ɜ�ɫɥɭɱɚɟ�ɩɪɨɝɪɟ-
ɜɚɧɢɹ� ɦɟɡɝɢ� ɱɟɪɧɢɤɢ� ɩɟɪɟɞ� ɜɧɟɫɟɧɢɟɦ� ɦɭɥɶɬɢɷɧɡɢɦ-
ɧɨɣ� ɤɨɦɩɨɡɢɰɢɹ (ɆɗɄ) ɮɟɪɦɟɧɬɨɜ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɵ 
80r20ɋ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɯɥɚɠɞɟɧɢɟɦ�ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ 
ɮɟɪɦɟɧɬɢɪɨɜɚɧɢɹ. ȼɵɯɨɞ� ɫɨɤɚ� ɩɪɢ� ɬɚɤɨɣ� ɨɛɪɚɛɨɬɤɟ 
ɫɨɫɬɚɜɢɥ 81 % (ɨɛɪɚɡɟɰ 3). 

Ʉɨɧɬɪɨɥɶɧɵɦɢ� ɨɛɪɚɡɰɚɦɢ� ɫɥɭɠɢɥɢ: ɫɨɤ, ɩɨɥɭ-
ɱɟɧɧɵɣ�ɩɨɫɥɟ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ�ɢɡɦɟɥɶɱɟɧɢɹ�ɹɝɨɞ�ɱɟɪɧɢ-
ɤɢ (ɨɛɪɚɡɟɰ 1) ɢ�ɫɨɤ, ɩɨɥɭɱɟɧɧɵɣ�ɩɨɫɥɟ�ɦɟɯɚɧɢɱɟɫɤɨɝɨ 

ɢɡɦɟɥɶɱɟɧɢɹ� ɹɝɨɞ� ɱɟɪɧɢɤɢ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 
ɜɵɞɟɪɠɚɧɧɵɯ�ɜ�ɭɫɥɨɜɢɹɯ, ɚɧɚɥɨɝɢɱɧɵɯ�ɭɫɥɨ-
ɜɢɹɦ�ɮɟɪɦɟɧɬɢɪɨɜɚɧɢɹ (ɨɛɪɚɡɟɰ 2). 

Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ� ɢ� ɛɢɨ-
ɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɪɚɡ-
ɰɨɜ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ. 2 ɢ�ɧɚ�ɪɢɫ. 2. 

Ɋɟɡɭɥɶɬɚɬɵ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɩɪɢɜɟɞɟɧɧɵɟ 
ɜ�ɬɚɛɥ.  2 ɢ�ɧɚ�ɪɢɫ.  2, ɩɨɞɬɜɟɪɠɞɚɸɬ,  ɱɬɨ�ɨɛ-
ɪɚɡɟɰ 3, ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɶɧɵɦɢ� ɨɛ-
ɪɚɡɰɚɦɢ, ɫɨɞɟɪɠɢɬ� ɧɚɢɛɨɥɶɲɟɟ� ɤɨɥɢɱɟɫɬɜɨ 
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ. ɋɨɞɟɪɠɚ-

ɧɢɟ� ɮɥɚɜɨɧɨɢɞɨɜ� ɭɜɟɥɢɱɢɥɨɫɶ� ɜ 2,5…1,5 ɪɚɡɚ, ɜɢɬɚ-
ɦɢɧɚ�ɋ�ɜ 2,5…1,2 ɪɚɡɚ, ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɵɦɢ 
ɨɛɪɚɡɰɚɦɢ 1 ɢ 2. Ɂɧɚɱɟɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ�ɭɜɟɥɢɱɢɥɨɫɶ�ɜ 2,5…1,6 ɪɚɡɚ. 

ɋɥɟɞɭɸɳɢɦ� ɷɬɚɩɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɵɥɨ� ɢɡɭɱɟ-
ɧɢɟ�ɢɡɦɟɧɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ 
ɜ�ɫɨɤɚɯ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɢ�ɯɪɚɧɟɧɢɢ�ɜ�ɬɟɱɟɧɢɟ 3 ɦɟ-
ɫɹɰɟɜ. ɉɨɥɭɱɟɧɧɵɟ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɜ 
ɬɚɛɥ. 3. 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜ-
ɧɨɫɬɢ� ɹɝɨɞ� ɱɟɪɧɢɤɢ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɢ� ɯɪɚɧɟɧɢɢɢ 
ɫɨɤɨɜ, ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥ. 3, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ�ɜɨ�ɜɫɟɯ 
ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɪɚɡɰɚɯ� ɩɪɨɢɫɯɨɞɢɬ� ɢɡɦɟɧɟɧɢɟ� ɡɧɚɱɟ-
ɧɢɹ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜ� ɫɬɨɪɨɧɭ 
ɭɦɟɧɶɲɟɧɢɹ. ɍɫɬɚɧɨɜɥɟɧɧɨ, ɱɬɨ�ɧɚɢɜɵɫɲɚɹ�ɛɢɨɥɨɝɢ-
ɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɧɚɛɥɸɞɚɟɬɫɹ�ɜ�ɨɛɪɚɡɰɟ 3, ɝɞɟ�ɜ�ɤɚ-
ɱɟɫɬɜɟ�ɫɩɨɫɨɛɚ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɨɛɪɚɛɨɬɤɢ�ɢɫɩɨɥɶɡɨ-
ɜɚɥɚɫɶ�ɨɛɪɚɛɨɬɤɚ�ɦɟɡɝɢ�ɆɗɄ.  ȼ�ɞɚɧɧɨɦ�ɨɛɪɚɡɰɟ�ɫɜɟ-
ɠɟɨɬɠɚɬɨɝɨ� ɫɨɤɚ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɩɨ� ɫɪɚɜ-
ɧɟɧɢɸ�ɫɨ�ɫɜɟɠɢɦɢ�ɹɝɨɞɚɦɢ�ɭɦɟɧɶɲɢɥɚɫɶ�ɧɚ 7,7 %. 
ɉɪɢ� ɬɟɩɥɨɜɨɣ� ɨɛɪɚɛɨɬɤɟ� ɩɨɥɭɱɟɧɧɨɝɨ� ɫɨɤɚ� ɡɧɚɱɟ-
ɧɢɟ�ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɫɧɢɠɚɟɬ-
ɫɹ�ɧɚ 9,3 % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɫɜɟɠɟɨɬɠɚɬɵɦ�ɫɨɤɨɦ�ɢ 
ɧɚ 16,3 % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨ-
ɫɬɶɸ� ɹɝɨɞ. ȼ� ɩɪɨɰɟɫɫɟ� ɯɪɚɧɟɧɢɹ� ɫɨɤɚ� ɜ� ɬɟɱɟɧɢɟ 3 
ɦɟɫɹɰɟɜ�ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɭɦɟɧɶɲɢɥɚɫɶ�ɧɚ 
8,65 % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɚɫɬɟɪɢɡɨɜɚɧɧɵɦ�ɨɛɪɚɡɰɨɦ, 
ɧɚ 17,2  % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫɨ�ɫɜɟɠɟɨɬɠɚɬɵɦ�ɫɨɤɨɦ�ɢ 
ɧɚ 23,6 % ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɹɝɨɞɚɦɢ�ɱɟɪɧɢɤɢ. ȼ�ɤɨɧ-
ɬɪɨɥɶɧɵɯ� ɨɛɪɚɡɰɚɯ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ 
ɭɦɟɧɶɲɢɥɚɫɶ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɹɝɨɞɚɦɢ� ɧɚ 46,0 % 
�ɨɛɪɚɡɟɰ 1) ɢ 29,8 % (ɨɛɪɚɡɟɰ 2), ɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ 

ɨɩɵɬɧɵɦ (ɨɛɪɚɡɟɰ 3) ɧɚ 29,4 % ɢ 8, 21 % ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ.  

ɉɨɥɭɱɟɧɧɵɟ�ɪɟɡɭɥɶɬɚɬɵ, ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥ. 2, 
3 ɢ�ɧɚ�ɪɢɫ.  2, ɩɨɞɬɜɟɪɠɞɚɸɬ,  ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɷɮɮɟɤɬɢɜ-
ɧɵɦ� ɫɩɨɫɨɛɨɦ� ɩɨɥɭɱɟɧɢɹ� ɫɨɤɚ� ɨɛɨɝɚɳɟɧɧɨɝɨ� ɛɢɨɥɨ-
ɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɚɹ�ɨɛɪɚɛɨɬɤɚ�ɦɟɡɝɢ�ɱɟɪɧɢɤɢ�ɆɗɄ. 

ɉɚɪɚɥɟɥɶɧɨ� ɢɫɫɥɟɞɨɜɚɥɢ� ɢɡɦɟɧɟɧɢɟ� ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɩɪɢ  ɩɟɪɟɪɚɛɨɬɤɢ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɧɚ  

Ɍɚɛɥɢɰɚ 2 
Ɏɢɡɢɤɨ – ɯɢɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɫɨɤɨɜ�ɩɨɥɭɱɟɧɧɧɵɯ�ɢɡ�ɹɝɨɞ 

ɱɟɪɧɢɤɢ (n =3, p � 0,05) 

Ɉɛɪɚɡɟɰ 

Ɇɚɫɫɨɜɚɹ�ɞɨɥɹ, % ɋɨɞɟɪɠɚɧɢɟ, ɦɝ/100 ɝ 

ɫɭɯɢɯ  
ɜɟɳɟɫɬɜ 

ɬɢɬɪɭɟ-
ɦɵɯ 
ɤɢɫɥɨɬ 

ɜɢɬɚɦɢɧ 
ɋ 

ɮɥɚɜɨ-
ɧɨɢɞɵ ɚɧɬɨɰɢɚɧɵ 

Ɉɛɪɚɡɟɰ  1 10,00 0,98 10,80 192,79 176,43 
Ɉɛɪɚɡɟɰ  2 10,20 1,05 14,20 311,90 286,19 
Ɉɛɪɚɡɟɰ 3 10,40 1,07 16,32 479,32 446,90 

 

Ɍɚɛɥɢɰɚ 3 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɹɝɨɞ  ɢ�ɫɨɤɜ�ɢɡ�ɱɟɪɧɢɤɢ�ɩɪɢ�ɩɪɨɢɡ-

ɜɨɞɫɬɜɟ�ɢ�ɯɪɚɧɟɧɢɢ�ɫɨɤɨɜ, ɭɫɥ. ɟɞ. (n =3, p � 0,05) 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɨɛɪɚɡ-
ɰɚ 

Ɉɛɪɚɡɟɰ 1 Ɉɛɪɚɡɟɰ 2 Ɉɛɪɚɡɟɰ 3 

əɝɨɞɵ�ɱɟɪɧɢɤɢ 4632,0 4632,0 4632,0 
ɋɨɤ�ɩɨɫɥɟ�ɨɬɠɢɦɚ 3273,0 3737,0 4275,0 
ɉɚɫɬɟɪɢɡɨɜɚɧɧɵɣ�ɫɨɤ 2909,0 3484,0 3875,0 
ɋɨɤ�ɩɨɫɥɟ 3 ɦɟɫɹɰɟɜ 
ɯɪɚɧɟɧɢɹ 

2500,0 3250,0 3540,6 

 

 

Ɋɢɫ. 2. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɨɜ 



ǯȳȜȝȞȜȤȓȟȖ, ȏȳȜȠȓȣțȜșȜȑȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ, ǯǮǾ  
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ɩɸɪɟ. əɝɨɞɧɨɟ�ɩɸɪɟ�ɝɨɬɨɜɢɥɢ�ɞɜɭɦɹ�ɫɩɨɫɨɛɚɦɢ: ɬɪɚ-
ɞɢɰɢɨɧɧɵɦ� ɫ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ� ɛɥɚɧɲɢɪɨɜɚɧɧɢɟɦ 
ɫɵɪɶɹ� ɩɟɪɟɞ� ɩɪɨɬɢɪɚɧɢɟɦ (ɤɨɧɬɪɨɥɶ) ɢ� ɯɨɥɨɞɧɵɦ 
ɩɪɨɬɢɪɚɧɢɟɦ� ɫɵɪɶɹ� ɧɚ� ɞɪɨɛɢɥɶɧɨ�ɮɢɧɢɲɟɪɧɨɣ� ɭɫɬɚ-
ɧɨɜɤɟ (ɨɩɵɬ). 

ɉɨɥɭɱɟɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ� ɞɚɧɧɵɟ� ɩɨɤɚɡɚ-
ɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡ-
ɰɚɯ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɢ�ɯɪɚɧɟɧɢɢ�ɩɸɪɟ�ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɜ�ɬɚɛɥ. 4. 

ɂɡ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɞɚɧɧɵɯ� ɨɩɪɟɞɟɥɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ, ɩɪɢɜɟɞɟɧɧɵɯ� ɜ� ɬɚɛɥ. 4, 
ɜɢɞɧɨ, ɱɬɨ�ɜɨ�ɜɫɟɯ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɚɯ�ɩɪɨɢɫɯɨɞɢɬ 
ɫɧɢɠɟɧɢɟ� ɡɧɚɱɟɧɢɹ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜ-
ɧɨɫɬɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɟɪɟɪɚɛɨɬɤɢ� ɫɵɪɶɹ� ɧɚ� ɩɸɪɟ� ɢ� ɩɪɢ 
ɯɪɚɧɟɧɢɢ�ɩɨɥɭɱɟɧɧɨɝɨ�ɩɪɨɞɭɤɬɚ. 

ɉɪɢ� ɩɨɥɭɱɟɧɢɢ� ɩɸɪɟ� ɢɡ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɛɥɚɧ-
ɲɢɪɨɜɚɧɧɨɝɨ�ɫɵɪɶɹ (ɤɨɧɬɪɨɥɶ) ɩɨɤɚɡɚɬɟɥɶ�ɛɢɨɥɨɝɢɱɟ-
ɫɤɥɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜɵɲɟ� ɧɚ 5,5  %,  ɱɬɨ� ɩɨɞɬɜɟɪɠɞɚɟɬ 
ɬɨɬ�ɮɚɤɬ, ɱɬɨ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ�ɛɥɚɧɲɢɪɨ-
ɜɚɧɢɹ�ɢɡ�ɤɨɠɢɰɵ�ɹɝɨɞ�ɜ�ɩɸɪɟ�ɜ�ɛɨɥɶɲɟɣ�ɫɬɟɩɟɧɢ�ɩɟ-
ɪɟɯɨɞɹɬ�ɤɪɚɫɹɳɢɟ�ɜɟɳɟɫɬɜɚ. ɉɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɹɝɨɞɚɦɢ 
ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ  ɩɸɪɟ� ɩɨɫɥɟ� ɩɪɨɬɢɪɚɧɢɹ  
ɭɦɟɧɶɲɢɥɚɫɶ� ɧɚ 19,1  %  ɜ� ɤɨɧɬɪɨɥɶɧɨɦ� ɨɛɪɚɡɰɟ� ɢ� ɧɚ 
23,5 % ɜ� ɨɩɵɬɧɨɦ� ɨɛɪɚɡɰɟ. ɉɪɢ� ɬɟɩɥɨɜɨɣ� ɨɛɪɚɛɨɬɤɟ 
ɩɨɥɭɱɟɧɧɨɝɨ� ɩɸɪɟ� ɡɧɚɱɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟ-

ɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɧɢɠɚɟɬɫɹ� ɧɚ 20,2 %...21,8 % ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ� ɩɨɥɭɱɟɧɧɵɦ� ɩɨɫɥɟ� ɩɪɨɬɢɪɚɧɢɹ� ɩɸɪɟ. ȼ 
ɩɪɨɰɟɫɫɟ� ɯɪɚɧɟɧɢɹ� ɩɸɪɟ� ɜ� ɬɟɱɟɧɢɟ 3 ɦɟɫɹɰɟɜ� ɛɢɨɥɨ-
ɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɭɦɟɧɶɲɢɥɚɫɶ� ɟɳɟ� ɧɚ 2,64 
%…1,92 % ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ� ɢ� ɫɨɫɬɚɜɢɥɚ 22,3 %...23,3 
% ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɩɸɪɟ�ɩɨɫɥɟ�ɩɪɨɬɢɪɚɧɢɹ.  

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɞɨɤɚɡɵɜɚɸɬ, ɱɬɨ� ɦɚɤ-
ɫɢɦɚɥɶɧɨɟ� ɫɧɢɠɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤ-
ɬɢɜɧɨɫɬɢ� ɩɪɨɢɫɯɨɞɢɬ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɨɥɭɱɟɧɢɹ� ɩɸɪɟ 
(19,1 %…23,5 %), ɤɨɝɞɚ� ɚɤɬɢɜɢɪɭɸɬɫɹ� ɨɤɢɫɥɢɬɟɥɶ-
ɧɵɟ� ɩɪɨɰɟɫɫɵ, ɢ� ɩɪɢ� ɩɨɫɥɟɞɭɸɳɟɣ� ɩɚɫɬɟɪɢɡɚɰɢɢ 
(20,2 %…21,8 %), ɚ�ɩɨɫɥɟ�ɬɪɟɯ�ɦɟɫɹɰɟɜ�ɯɪɚɧɟɧɢɹ�ɩɨ-
ɤɚɡɚɬɟɥɶ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɫɧɢɠɚɟɬɫɹ� ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ� ɹɝɨɞɚɦɢ� ɧɚ 37,1 %...41,3 % ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ, ɢɡ� ɧɢɯ� ɩɚɞɟɧɢɟ� ɩɨɤɚɡɚɬɟɥɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɢ�ɧɚ 35,4 %…40,2 % ɩɪɨɢɫɯɨɞɢɬ�ɜ�ɩɪɨɰɟɫɫɟ 
ɩɪɨɬɢɪɚɧɢɹ�ɹɝɨɞ�ɢ�ɩɚɫɬɟɪɢɡɚɰɢɢ�ɩɸɪɟ. ɗɬɨ�ɩɨɞɬɜɟɪ-
ɠɞɚɟɬ, ɬɨɬ� ɮɚɤɬ, ɱɬɨ� ɩɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ� ɩɪɟɞɜɚɪɢ-
ɬɟɥɶɧɨɝɨ�ɛɥɚɧɲɢɪɨɜɚɧɢɹ�ɹɝɨɞ�ɱɟɪɧɢɤɢ, ɦɨɠɧɨ�ɩɨɥɭ-
ɱɢɬɶ� ɩɸɪɟ� ɫ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨ-
ɫɬɶɸ, ɧɨ�ɩɪɢ�ɯɪɚɧɟɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɨɛɪɚɡɰɨɜ�ɭɫɬɚɧɨɜ-
ɥɟɧɨ, ɱɬɨ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɟ�ɜɟɳɟɫɬɜɚ�ɛɨɥɟɟ�ɢɧ-
ɬɟɧɫɢɜɧɨ� ɪɚɡɪɭɲɚɸɬɫɹ� ɜ� ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ� ɛɥɚɧɲɢɪɨ-
ɜɚɧɧɨɦ�ɨɛɪɚɡɰɟ, ɧɟɠɟɥɢ�ɜ�ɨɛɪɚɡɰɟ, ɩɨɥɭɱɟɧɧɨɦ�ɜ�ɩɪɨ-
ɰɟɫɫɟ�ɯɨɥɨɞɧɨɝɨ�ɩɪɨɬɢɪɚɧɢɹ.  

ɂɡ� ɜɫɟɯ� ɢɡɭɱɟɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɩɪɢɟɦɨɜ 
ɩɟɪɟɪɚɛɨɬɤɢ�ɹɝɨɞ�ɱɟɪɧɢɤɢ�ɭɫɬɚɧɨɜɢɥɢ, ɱɬɨ�ɫɨɤ, ɩɨɥɭ-
ɱɟɧɧɵɣ� ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɨɛɪɚɛɨɬɤɢ� ɦɟɡɝɢ 
ɆɗɄ,  ɞɚɟɬ�ɜɨɡɦɨɠɧɨɫɬɶ�ɦɚɤɫɢɦɚɥɶɧɨ�ɢɡɜɥɟɱɶ�ɢɡ�ɹɝɨɞ 
ɱɟɪɧɢɤɢ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɟ�ɜɟɳɟɫɬɜɚ�ɜ�ɫɨɤ.  

Ⱦɚɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɥɟɝɥɢ�ɜ� ɨɫɧɨɜɭ�ɤɨɦɩɥɟɤɫ-
ɧɨɣ� ɛɟɡɨɬɯɨɞɧɨɣ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ�ɞɢɤɨɪɚɫɬɭ-
ɳɢɯ� ɹɝɨɞ� ɱɟɪɧɢɤɢ� ɜ� ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɟ� ɩɪɨɞɭɤɬɵ 
ɩɢɬɚɧɢɹ. 
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ȼɚɠɥɢɜɨɸ� ɬɟɯɧɨɥɨɝɿɱɧɨɸ� ɨɩɟɪɚɰɿɽɸ� ɭ� ɜɢɪɨɛɧɢɰɬɜɿ� ɪɢɛɧɢɯ 
ɫɧɟɤɿɜ�ɽ  ɜɢɞɚɥɟɧɧɹ�ɲɤɿɪɢ�ɡ�ɪɨɡɿɛɪɚɧɨʀ�ɧɚ�ɮɿɥɟ�ɪɢɛɢ. ɉɪɢ�ɩɟɪɟɪɨɛɰɿ 
ɞɪɿɛɧɢɯ� ɚɡɨɜɨ�ɱɨɪɧɨɦɨɪɫɶɤɢɯ� ɪɢɛ� ɪɨɡɛɢɪɚɧɧɹ� ɧɚ� ɡɧɟɲɤɭɪɟɧɟ� ɮɿɥɟ 
ɩɪɟɞɫɬɚɜɥɹɽ�ɩɟɜɧɭ�ɬɟɯɧɨɥɨɝɿɱɧɭ�ɩɪɨɛɥɟɦɭ. ɍ�ɫɬɚɬɬɿ�ɪɨɡɝɥɹɧɭɬɨ�ɞɨ-
ɰɿɥɶɧɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɟɬɨɞɿɜ�ɛɿɨɬɟɯɧɨɥɨɝɿʀ�ɞɥɹ�ɜɢɞɚɥɟɧɧɹ�ɲɤɿɪɢ 
ɲɩɪɨɬɭ�ɱɨɪɧɨɦɨɪɫɶɤɨɝɨ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɲɤɿɪɚ�ɪɢɛ, ɛɿɥɤɢ, ɤɨɦɩɥɟɤɫ�ɮɟɪɦɟɧɬɿɜ. 
An important technological operation in the production of fish 

snacks is to remove the skin from the disassembled to fillet fish. During 
the processing of small Azov-Black Sea fish fillet disassembly of fillet 
skinless fish represents a technological problem. The article examines 

the feasibility of using biotechnology methods for removing skin Black 
Sea sprat. 

Keywords: skin of finfishess, squirrel, complex of enzymes. 

ɋɥɨɜɨ "snack" ɨɡɧɚɱɚɽ� ɩɪɨɞɭɤɬɢ� ɞɥɹ� ɲɜɢɞɤɨɝɨ 
ɜɝɚɦɭɜɚɧɧɹ� ɝɨɥɨɞɭ, ɥɟɝɤɿ� ɡɚɤɭɫɤɢ, ɜɠɢɜɚɧɧɹ� ɹɤɢɯ 
ɜɿɞɛɭɜɚɽɬɶɫɹ�ɦɿɠ�ɫɩɪɚɜɨɸ, ɧɚ�ɯɨɞɭ. 

ɋɧɟɤɨɜɭ� ɩɪɨɞɭɤɰɿɸ, ɩɪɟɞɫɬɚɜɥɟɧɭ� ɫɶɨɝɨɞɧɿ� ɧɚ 
ɜɿɬɱɢɡɧɹɧɨɦɭ�ɪɢɧɤɭ, ɨɛ
ɽɞɧɭɸɬɶ�ɬɚɤɿ�ɬɨɜɚɪɧɿ�ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ, ɹɤ�ɬɪɢɜɚɥɢɣ�ɬɟɪɦɿɧ�ɡɛɟɪɿɝɚɧɧɹ (ɛɥɢɡɶɤɨ  

Ɍɚɛɥɢɰɚ 4  
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɹɝɨɞ�ɢ�ɩɸɪɟ�ɢɡ�ɱɟɪɧɢɤɢ�ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ�ɢ�ɯɪɚɧɟɧɢɢ�ɩɸɪɟ, ɭɫɥ. ɟɞ. (n =3, p � 0,05) 

ɇɚɡɜɚɧɢɟ�ɨɛɪɚɡɰɚ Ʉɨɧɬɪɨɥɶ Ɉɩɵɬ 
əɝɨɞɚ�ɱɟɪɧɢɤɢ 4347,8 4347,8 
ɉɸɪɟ�ɩɨɫɥɟ�ɩɪɨɬɢɪɚɧɢɹ 3517,0 3324,0 
ɉɚɫɬɟɪɢɡɨɜɚɧɧɨɟ�ɩɸɪɟ 2807,0 2600,0 
ɉɸɪɟ�ɩɨɫɥɟ 3 ɦɟɫɹɰɟɜ  
ɯɪɚɧɟɧɢɹ 

2733,0 2550,0 
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