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ɫɭɦɿɲɟɣ� ɞɥɹ� ɫɧɿɞɚɧɤɿɜ� ɛɭɥɨ� ɜɢɡɧɚɱɟɧɨ� ɚɦɿɧɨɤɢɫɥɨɬ-
ɧɢɣ� ɫɤɥɚɞ� ɪɨɡɪɨɛɥɟɧɢɯ� ɪɟɰɟɩɬɭɪ. Ɂɚɞɨɜɨɥɟɧɧɹ� ɞɨɛɨ-
ɜɨʀ� ɩɨɬɪɟɛɢ� ɜ� ɧɟɡɚɦɿɧɧɢɯ� ɚɦɿɧɨɤɢɫɥɨɬɚɯ (ɜɿɞɩɨɜɿɞɧɨ 
ɞɨ� ɪɟɤɨɦɟɧɞɚɰɿɣ� ɎȺɈ�ȼɈɁ) ɩɪɢ� ɫɩɨɠɢɜɚɧɧɿ 100 ɝ 
ɫɧɿɞɚɧɤɭ, ɜɢɝɨɬɨɜɥɟɧɨɝɨ�ɧɚ�ɨɫɧɨɜɿ�ɫɭɯɨʀ�ɫɭɦɿɲɿ, ɩɪɟɞ-
ɫɬɚɜɥɟɧɟ�ɜ�ɬɚɛɥɢɰɿ 4. 

ɉɨɤɚɡɚɧɨ, ɳɨ� ɚɦɿɧɨɤɢɫɥɨɬɧɢɣ� ɫɤɨɪ� ɫɧɿɞɚɧɤɿɜ, 
ɜɢɝɨɬɨɜɥɟɧɢɯ�ɡɚ�ɪɨɡɪɚɯɨɜɚɧɢɦɢ�ɪɟɰɟɩɬɭɪɚɦɢ, ɡɚɞɨɜɨ-
ɥɶɧɹɽ�ɬɪɟɬɢɧɭ�ɞɨɛɨɜɨʀ�ɩɨɬɪɟɛɢ, ɚ�ɥɿɦɿɬɭɸɱɿ�ɚɦɿɧɨɤɢɫ-
ɥɨɬɢ�ɜɿɞɫɭɬɧɿ.  

ȼɢɫɧɨɜɤɢ. 
Ɇɚɬɟɦɚɬɢɱɧɟ� ɦɨɞɟɥɸɜɚɧɧɹ� ɪɟɰɟɩɬɭɪ� ɫɭɯɢɯ� ɫɭɦɿɲɟɣ 
ɞɥɹ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɫɧɿɞɚɧɤɿɜ� ɞɨɡɜɨɥɹɽ� ɨɬɪɢɦɚɬɢ� ɛɚɝɚ-
ɬɨɤɨɦɩɨɧɟɧɬɧɿ�ɩɪɨɞɭɤɬɢ�ɿɡ�ɡɚɞɚɧɢɦɢ�ɯɚɪɱɨɜɢɦɢ�ɬɚ�ɛɿ-
ɨɥɨɝɿɱɧɢɦɢ� ɜɥɚɫɬɢɜɨɫɬɹɦɢ. ɐɿɥɶɨɜɚ� ɮɭɧɤɰɿɹ, ɳɨ�ɦɚɽ 
ɫɩɿɥɶɧɢɣ� ɯɚɪɚɤɬɟɪ� ɞɥɹ� ɪɨɡɪɨɛɥɟɧɢɯ� ɪɟɰɟɩɬɭɪ, ɜɿɞɨ-
ɛɪɚɠɚɽ�ɤɨɟɮɿɰɿɽɧɬ� ɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ�ɩɪɨɞɭɤɬɿɜ�ɡɚ�ɫɩɿɜ-
ɜɿɞɧɨɲɟɧɧɹɦ� ɛɿɥɤɿɜ� ɿ� ɜɭɝɥɟɜɨɞɿɜ� ɜ� ʀɯɧɶɨɦɭ� ɫɤɥɚɞɿ. 
Ɉɬɪɢɦɚɧɿ�ɪɟɰɟɩɬɭɪɢ�ɤɨɦɩɨɡɢɰɿɣɧɢɯ�ɫɭɦɿɲɟɣ�ɜɿɞɩɨɜɿ-
ɞɚɸɬɶ� ɧɨɪɦɚɦ� ɪɚɰɿɨɧɚɥɶɧɨɝɨ� ɯɚɪɱɭɜɚɧɧɹ� ɬɚ� ɡɚɛɟɡɩɟ-

ɱɭɸɬɶ�ɩɨɜɧɟ�ɧɚɞɯɨɞɠɟɧɧɹ�ɟɫɫɟɧɰɿɚɥɶɧɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ 
ɩɪɢ� ɫɩɨɠɢɜɚɧɧɿ� ɿɧɫɬɚɧɬɧɢɯ� ɤɚɲ� ɧɚ� ɫɧɿɞɚɧɨɤ� ɭ� ɪɟɤɨ-
ɦɟɧɞɨɜɚɧɨɦɭ�ɨɛ¶ɽɦɿ. 

ɇɟɡɜɚɠɚɸɱɢ� ɧɚ� ɟɮɟɤɬɢɜɧɿɫɬɶ� ɡɚɩɪɨɩɨɧɨɜɚɧɨɝɨ 
ɩɿɞɯɨɞɭ�ɩɪɢ�ɪɨɡɪɨɛɰɿ� ɪɟɰɟɩɬɭɪɧɨɝɨ� ɫɤɥɚɞɭ� ɫɭɯɢɯ� ɫɭ-
ɦɿɲɟɣ� ɧɚ� ɟɬɚɩɚɯ� ɜɫɬɚɧɨɜɥɟɧɧɹ� ɰɿɥɶɨɜɢɯ� ɮɭɧɤɰɿɣ� ɬɚ 
ɜɜɟɞɟɧɧɹ� ɨɛɦɟɠɟɧɶ� ɜɢɧɢɤɚɸɬɶ� ɩɟɜɧɿ� ɩɪɨɛɥɟɦɢ, 
ɩɨɜ¶ɹɡɚɧɿ� ɡ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ� ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ� ɫɢɪɨ-
ɜɢɧɢ� ɬɚ� ɥɨɤɚɥɶɧɢɯ� ɤɪɢɬɟɪɿʀɜ� ɹɤɨɫɬɿ. Ɂɚɫɬɨɫɨɜɚɧɨ� ɩɨ-
ɲɭɤ� ɭɡɚɝɚɥɶɧɟɧɨɝɨ� ɤɪɢɬɟɪɿɸ� ɹɤɨɫɬɿ� ɞɥɹ� ɜɢɡɧɚɱɟɧɧɹ 
ɨɩɬɢɦɚɥɶɧɨɝɨ� ɤɨɟɮɿɰɿɽɧɬɚ� ɡɛɚɥɚɧɫɨɜɚɧɨɫɬɿ� ɬɚ� ɜɦɿɫɬɭ 
ɥɿɦɿɬɭɸɱɢɯ�ɚɦɿɧɨɤɢɫɥɨɬ�ɜ�ɪɟɰɟɩɬɭɪɚɯ. ȼ�ɪɨɛɨɬɿ�ɪɨɡɝ-
ɥɹɧɭɬɚ�ɝɧɭɱɤɚ�ɦɨɞɟɥɶ�ɮɨɪɦɭɜɚɧɧɹ�ɭɡɚɝɚɥɶɧɟɧɨɝɨ�ɤɪɢ-
ɬɟɪɿɸ� ɹɤɨɫɬɿ, ɳɨ� ɛɚɡɭɽɬɶɫɹ� ɧɚ� ɛɚɝɚɬɨɤɪɢɬɟɪɿɚɥɶɧɨʀ 
ɩɪɢɪɨɞɿ�ɩɪɨɰɟɫɭ�ɩɪɢɣɧɹɬɬɹ�ɪɿɲɟɧɧɹ, ɬɚ�ɞɨɡɜɨɥɹɽ�ɡɦɟ-
ɧɲɢɬɢ�ɧɟɜɢɡɧɚɱɟɧɿɫɬɶ�ɩɪɢ�ɧɚɹɜɧɨɫɬɿ�ɤɨɧɮɥɿɤɬɿɜ� ɿ�ɧɟ-
ɱɿɬɤɨɫɬɿ� ɮɨɪɦɭɥɸɜɚɧɶ� ɛɟɡɥɿɱɿ� ɥɨɤɚɥɶɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ 
ɹɤɨɫɬɿ. 
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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿʀ 

ȼɈȾɈɊɈɁɑɂɇɇɂɃ�ȻȿɌȺ�ȽɅɘɄȺɇ Saccharomyces cerevisiae 
ȼɢɜɱɟɧɨ� ɡɚɤɨɧɨɦɿɪɧɨɫɬɿ� ɩɟɪɟɛɿɝɭ� ɝɿɞɪɨɥɿɡɭ� ɫɬɪɭɤɬɭɪɧɨɝɨ� ȕ-

ɝɥɸɤɚɧɭ�ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ Saccharomyces cerevisiae, ɨɬɪɢ-
ɦɚɧɨɝɨ� ɩɟɪɨɤɫɢɞɧɢɦ� ɦɟɬɨɞɨɦ, ɮɟɪɦɟɧɬɧɢɦ� ɩɪɟɩɚɪɚɬɨɦ Rovabio 
Excel ȺɊ, ɳɨ�ɜɨɥɨɞɿɽ�ɟɧɞɨ-1,3-ȕ�ɝɥɸɤɚɧɚɡɧɨɸ�ɚɤɬɢɜɧɿɫɬɸ. ȼɫɬɚɧɨ-
ɜɥɟɧɨ�ɭɦɨɜɢ, ɡɚ�ɹɤɢɯ�ɛɿɥɹ 70 % ɫɭɯɨʀ�ɦɚɫɢ�ɜɢɯɿɞɧɨɝɨ�ɝɥɸɤɚɧɭ�ɩɟɪɟ-
ɬɜɨɪɸɽɬɶɫɹ�ɧɚ�ɜɨɞɨɪɨɡɱɢɧɧɢɣ�ɮɪɚɝɦɟɧɬ, ɳɨ�ɦɿɫɬɢɬɶ�ɦɚɤɪɨɦɨɥɟɤɭ-
ɥɢ�ɡ�ɦɨɥɟɤɭɥɹɪɧɢɦɢ�ɦɚɫɚɦɢ�ɜ�ɞɿɚɩɚɡɨɧɿ 1-30 ɤȾɚ. Ɉɩɢɫɚɧɨ�ɭɞɨɫɤɨ-
ɧɚɥɟɧɢɣ� ɫɩɨɫɿɛ� ɿɡɨɥɸɜɚɧɧɹ�ȕ�ɝɥɸɤɚɧɭ� ɡ� ɤɥɿɬɢɧɧɨʀ� ɨɛɨɥɨɧɤɢ�ɞɪɿɠ-
ɞɠɿɜ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɞɪɿɠɞɠɿ Saccharomyces cerevisiae, ȕ�ɝɥɸɤɚɧ 
ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ, ɤɨɧɬɪɨɥɶɨɜɚɧɚ�ɮɟɪɦɟɧɬɚɬɢɜɧɚ�ɞɟɫɬɪɭɤ-
ɰɿɹ, ɜɨɞɨɪɨɡɱɢɧɧɢɣ�ȕ�ɝɥɸɤɚɧ. 

The ȕ-glucan cell wall of the yeast Saccharomyces cerevisiae 
was obtained peroxide method. Trends of the hydrolysis this polysaccha-
ride by using enzyme preparation Rovabio Excel ȺP that posseses endo-
1,3-ȕ-glucanaza activity were investigated. The conditions of obtaining 
the  water-soluble  ȕ-glucan  more  than  70  %  low  molecular  weight  (1-
30 kDa) from the insoluble one were established. It was described the 
improved method of the ȕ-glucan isolation from the yeast cell wall. 

Keywords: yeast Saccharomyces cerevisiae, ȕ-glucan cell walls 
of yeast, controlled enzymatic degradation, water-soluble ȕ-glucan. 

Ȼɟɬɚ�ɝɸɤɚɧɢ� ɜɢɡɧɚɧɨ� ɟɮɟɤɬɢɜɧɢɦɢ� ɿɦɭɧɨɤɨɪɟɤ-
ɬɨɪɚɦɢ, ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɤɢɯ�ɞɨɰɿɥɶɧɨ�ɹɤ�ɡ�ɦɟɬɨɸ�ɩɪɨ-
ɮɿɥɚɤɬɢɤɢ� ɿɦɭɧɨɡɚɥɟɠɧɢɯ�ɩɚɬɨɥɨɝɿɣ, ɬɚɤ� ɿ�ɭ�ɤɨɦɩɥɟɤ-
ɫɧɨɦɭ�ɥɿɤɭɜɚɧɧɿ�ɛɚɝɚɬɶɨɯ�ɡɚɯɜɨɪɸɜɚɧɶ –  ɜɿɞ�ɫɟɪɰɟɜɨ-
ɫɭɞɢɧɧɢɯ�ɞɨ�ɨɧɤɨɥɨɝɿɱɧɢɯ. 

Ɂɚ� ɫɬɪɭɤɬɭɪɨɸ� ɦɚɤɪɨɦɨɥɟɤɭɥ� ɝɥɸɤɚɧɢ� ɪɿɡɧɨɝɨ 
ɩɨɯɨɞɠɟɧɧɹ� ɞɟɳɨ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ. Ɍɚɤ, ɡɟɪɧɨɜɿ� ɝɥɸɤɚ-
ɧɢ�ɦɚɸɬɶ�ɥɿɧɿɣɧɭ�ɛɭɞɨɜɭ. Ⱦɨ�ɫɤɥɚɞɭ�ʀɯɧɿɯ�ɦɚɤɪɨɦɨɥɟ-
ɤɭɥ�ɜɯɨɞɹɬɶ�ɛɥɨɱɧɿ�ɮɪɚɝɦɟɧɬɢ – ɬɪɢ- ɚɛɨ�ɬɟɬɪɚɦɟɬɪɢ, 
ɩɨɛɭɞɨɜɚɧɿ�ɡ�ɡɚɥɢɲɤɿɜ�ȕ-D-ɝɥɸɤɨɩɢɪɚɧɨɡ, ɫɩɨɥɭɱɟɧɢɯ 
(1ĺ4)-ɝɥɿɤɨɡɢɞɧɢɦɢ� ɡɜ¶ɹɡɤɚɦɢ. ɐɿ� ɛɥɨɤɢ� ɪɨɡɞɿɥɟɧɿ 
ɦɿɠ� ɫɨɛɨɸ� ȕ-(1ĺ3)-ɡɜ¶ɹɡɤɚɦɢ, ɚ� ʀɯ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɜɚɪɿɚɛɟɥɶɧɟ. ɇɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ɬɚɤɢɯ� ȕ-(1ĺ4)/(1ĺ3)-
ɝɥɸɤɚɧɿɜ, ɜ�ɞɟɹɤɢɯ�ɜɢɞɚɯ�ɝɪɢɛɿɜ, ɹɤ�ɦɚɤɪɨ- ɬɚɤ� ɿ�ɦɿɤ-
ɪɨɫɤɨɩɿɱɧɢɯ, ɞɪɿɠɞɠɚɯ, ɛɚɤɬɟɪɿɹɯ� ɡɧɚɣɞɟɧɨ� ȕ-
(1ĺ3)/(1ĺ6)-ɝɥɸɤɚɧɢ�ɪɨɡɝɚɥɭɠɟɧɨʀ�ɛɭɞɨɜɢ, ɹɤɿ�ɜɿɞɪɿ-
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ɞɨɛɨɜɨʀ 

ɩɨɬɪɟɛɢ, % 

ȼɦɿɫɬ�ɜ 
ɪɟɰɟɩɬɭɪɿ 
ʋ 2, ɝ 

Ɂɚɞɨɜɨɥɟɧɧɹ 
ɞɨɛɨɜɨʀ 

ɩɨɬɪɟɛɢ, % 

ȼɦɿɫɬ�ɜ 
ɪɟɰɟɩɬɭɪɿ 
ʋ 3, ɝ 

Ɂɚɞɨɜɨɥɟɧɧɹ 
ɞɨɛɨɜɨʀ 

ɩɨɬɪɟɛɢ, % 

ɉɨɬɪɟɛɚ�ɿɧɞɢ-
ɜɿɞɭɭɦɚ, ɝ�ɞɨɛ 

ȱɡɨɥɟɣɰɢɧ 1,16 27 1,21 30 1,09 27 4 
Ʌɟɣɰɢɧ 1,93 37 1,96 39 1,87 37 5 
Ʌɿɡɢɧ 1,17 29 1,31 33 1,17 29 4 
Ɇɟɬɿɨɧɿɧ  0,54 21 0,66 22 0,63 21 3 
Ɏɟɧɿɥɚɥɚɧɿɧ  1,25 35 1,27 42 1,06 35 3 
Ɍɪɟɨɧɿɧ 0,93 30 1,03 35 0,91 30 3 
Ɍɪɢɩɬɨɮɚɧ 0,26 25 0,33 33 0,25 25 1 
ȼɚɥɿɧ 1,25 29 1,34 34 1,16 29 4 
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ɡɧɹɸɬɶɫɹ�ɪɨɡɦɿɪɨɦ�ɛɿɱɧɢɯ�ɥɚɧɰɸɝɿɜ�ɿ�ɫɬɭɩɟɧɟɦ�ɪɨɡɝɚ-
ɥɭɠɟɧɧɹ.  Ȼɚɝɚɬɶɦɚ� ɞɨɫɥɿɞɠɟɧɧɹɦɢ� ɞɨɜɟɞɟɧɨ,  ɳɨ� ȕ-
(1ĺ3)/(1ĺ6)-ɝɥɸɤɚɧɢ� ɦɚɸɬɶ� ɛɿɥɶɲ� ɜɢɪɚɠɟɧɭ� ɮɿɡɿɨ-
ɥɨɝɿɱɧɭ�ɞɿɸ�ɬɚ�ɲɢɪɲɢɣ�ɫɩɟɤɬɪ�ɮɿɡɿɨɥɨɝɿɱɧɢɯ�ɟɮɟɤɬɿɜ. 
ɉɪɢɱɨɦɭ�ɩɪɨɹɜ�ɨɫɬɚɧɧɿɯ�ɡɚɥɟɠɢɬɶ�ɜɿɞ�ɧɢɡɤɢ�ɮɚɤɬɨɪɿɜ, 
ɡɨɤɪɟɦɚ� ɪɨɡɱɢɧɧɨɫɬɿ� ɝɥɸɤɚɧɭ� ɬɚ� ɣɨɝɨ� ɦɨɥɟɤɭɥɹɪɧɨʀ 
ɦɚɫɢ [1]. 

Ɉɫɨɛɥɢɜɭ� ɭɜɚɝɭ� ɩɪɢɤɭɬɨ� ɞɨ� ɝɥɸɤɚɧɭ� ɞɪɿɠɞɠɿɜ, 
ɨɫɤɿɥɶɤɢ�ɰɟɣ�ɩɨɥɿɫɚɯɚɪɢɞ�ɽ�ɨɫɧɨɜɧɨɸ�ɪɟɱɨɜɢɧɨɸ, ɳɨ 
ɮɨɪɦɭɽ�ʀɯ�ɤɥɿɬɢɧɧɿ�ɫɬɿɧɤɢ�ɿ, ɬɚɤɢɦ�ɱɢɧɨɦ, ɣɨɝɨ�ɜɦɿɫɬ�ɽ 
ɞɨɫɢɬɶ�ɜɚɝɨɦɢɦ . 

ɓɟ� ɜ� ɦɢɧɭɥɨɦɭ� ɜɿɰɿ� ɩɨɥɿɫɚɯɚɪɢɞɧɢɣ� ɤɨɦɩɥɟɤɫ 
ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɨɤ� ɞɪɿɠɞɠɿɜ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɜɫɹ� ɹɤ� ɿɦɭ-
ɧɨɦɨɞɭɥɹɬɨɪ. ȼɿɞɨɦɢɣ� ɩɪɟɩɚɪɚɬ� ɡɢɦɨɡɚɧ – ɝɥɸɤɚɧɨ-
ɦɚɧɚɧɨ�ɩɪɨɬɟʀɧɨɜɢɣ�ɤɨɦɩɥɟɤɫ�ɞɪɿɠɞɠɿɜ – ɭ�ɋɊɋɊ�ɧɚ-
ɜɿɬɶ�ɦɚɜ� ɫɬɚɬɭɫ� ɥɿɤɚɪɫɶɤɨɝɨ� ɡɚɫɨɛɭ,  ɫɶɨɝɨɞɧɿ� ɣɨɝɨ� ɡɚ-
ɫɬɨɫɨɜɭɸɬɶ�ɿ�ɭ�ɋɒȺ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɣɨɝɨ�ɮɚɪɦɚɤɨ-
ɥɨɝɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɡɭɦɨɜɥɟɧɨ� ɩɪɢɫɭɬɧɿɫɬɸ� ɫɚɦɟ� ȕ-
ɝɥɸɤɚɧɭ. ɉɪɨɬɟ�ɩɨɤɚɡɚɧɨ [2], ɳɨ�ȕ�ɝɥɸɤɚɧ�ɞɪɿɠɞɠɿɜ�ɜ 
ɿɧɞɢɜɿɞɭɚɥɶɧɨɦɭ� ɫɬɚɧɿ� ɦɚɽ� ɩɟɜɧɿ� ɩɟɪɟɜɚɝɢ, ɨɫɤɿɥɶɤɢ 
ɫɭɩɭɬɧɿ�ɪɟɱɨɜɢɧɢ�ɡɦɟɧɲɭɸɬɶ�ɟɮɟɤɬɢɜɧɿɫɬɶ�ɣɨɝɨ�ɞɿʀ, ɚ 
ɿɧɤɨɥɢ�ɦɨɠɭɬɶ�ɜɢɤɥɢɤɚɬɢ�ɧɟɛɚɠɚɧɿ�ɪɟɚɤɰɿʀ. 

Ɍɨɦɭ� ɡɭɫɢɥɥɹ� ɜɱɟɧɢɯ� ɫɩɪɹɦɨɜɚɧɨ� ɧɚ� ɪɨɡɪɨɛɤɭ 
ɦɟɬɨɞɿɜ� ɨɬɪɢɦɚɧɧɹ� ɝɥɸɤɚɧɭ�ɦɚɤɫɢɦɚɥɶɧɨ�ɦɨɠɥɢɜɨɝɨ 
ɫɬɭɩɟɧɹ� ɱɢɫɬɨɬɢ� ɬɚ� ɛɿɥɶɲ� ɩɪɨɫɬɢɯ� ɭ� ɜɢɤɨɧɚɧɧɿ, ɧɿɠ 
ɿɫɧɭɸɱɿ. Ʉɪɿɦ� ɬɨɝɨ, ɩɟɜɧɨɸ «ɜɚɞɨɸ» ɞɪɿɠɞɠɨɜɨɝɨ 
ɝɥɸɤɚɧɭ�ɽ�ɣɨɝɨ�ɧɟɪɨɡɱɢɧɧɿɫɬɶ�ɭ�ɜɨɞɿ�ɚɛɨ�ɪɿɞɢɧɚɯ�ɡ�ɮɿ-
ɡɿɨɥɨɝɿɱɧɢɦɢ� ɡɧɚɱɟɧɧɹɦɢ� ɪɇ. ȼɜɚɠɚɸɬɶ [3], ɳɨ�ɧɚɣ-
ɛɿɥɶɲ�ɜɢɪɚɠɟɧɭ�ɞɿɸ�ɦɚɽ�ɜɨɞɨɪɨɡɱɢɧɧɢɣ�ɝɥɸɤɚɧ�ɞɪɿɠ-
ɞɠɿɜ�ɡ�ɦɨɥɟɤɭɥɹɪɧɨɸ�ɦɚɫɨɸ 1-30 ɤȾɚ. ɐɟ, ɜ�ɫɜɨɸ�ɱɟɪ-
ɝɭ, ɫɩɨɧɭɤɚɽ� ɞɨ� ɩɨɲɭɤɭ� ɫɩɨɫɨɛɿɜ� ɩɟɪɟɬɜɨɪɟɧɧɹ� ɝɥɸ-
ɤɚɧɭ�ɤɥɿɬɢɧɧɢɯ�ɨɛɨɥɨɧɨɤ�ɞɪɿɠɞɠɿɜ�ɭ�ɪɨɡɱɢɧɧɭ�ɮɨɪɦɭ. 

Ɉɬɪɢɦɚɧɧɹ�ɰɶɨɝɨ�ɩɨɥɿɫɚɯɚɪɢɞɭ� ɹɜɥɹɽ� ɫɨɛɨɸ� ɞɭ-
ɠɟ� ɫɤɥɚɞɧɭ� ɩɪɨɰɟɞɭɪɭ. ɉɪɨɛɥɟɦɚ, ɩɨ�ɩɟɪɲɟ, ɩɨɥɹɝɚɽ 
ɭ� ɧɟɨɛɯɿɞɧɨɫɬɿ� ɪɭɣɧɚɰɿʀ� ɞɪɿɠɞɠɨɜɨʀ� ɤɥɿɬɢɧɢ, ɫɬɿɧɤɚ 
ɹɤɨʀ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɞɭɠɟ� ɜɢɫɨɤɨɸ� ɫɬɿɣɤɿɫɬɸ� ɿ, ɩɨ-
ɞɪɭɝɟ,  ɭ�ɜɢɞɚɥɟɧɧɿ�ɦɚɧɚɧɭ� ɿ�ɛɿɥɤɚ,  ɳɨ�ɩɪɟɞɫɬɚɜɥɹɸɬɶ 
ɫɨɛɨɸ�ɦɿɰɧɨ�ɡɜ
ɹɡɚɧɢɣ�ɤɨɦɩɥɟɤɫ�ɡ�ɝɥɸɤɚɧɨɦ�ɭ�ɤɥɿɬɢɧ-
ɧɿɣ�ɨɛɨɥɨɧɰɿ [4]. 

ɋɬɚɧɞɚɪɬɧɢɣ�ɦɟɬɨɞ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɩɨɫɥɿɞɨɜɧɨɫɬɿ 
ɛɚɝɚɬɨɱɢɫɟɥɶɧɢɯ� ɨɩɟɪɚɰɿɣ, ɦɟɬɨɸ� ɹɤɢɯ� ɽ� ɞɟɫɬɪɭɤɰɿɹ 
ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ, ɜɢɞɚɥɟɧɧɹ�ɛɿɥɤɚ, ɝɥɿɤɨɝɟ-
ɧɭ, ɧɭɤɥɟʀɧɨɜɢɯ� ɤɢɫɥɨɬ, ɦɚɧɚɧɭ, ɯɿɬɢɧɭ. Ⱦɥɹ� ɰɶɨɝɨ 
ɞɪɿɠɞɠɿ�ɛɚɝɚɬɨɪɚɡɨɜɨ�ɨɛɪɨɛɥɹɸɬɶ�ɪɨɡɱɢɧɚɦɢ�ɤɢɫɥɨɬ�ɿ 
ɥɭɝ, ɚɜɬɨɤɥɚɜɭɸɬɶ. Ɉɬɪɢɦɚɧɢɣ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɝɥɸɤɚɧ 
ɦɿɫɬɢɬɶ 90,3 % ɩɨɥɿɫɚɯɚɪɢɞɧɨʀ�ɫɤɥɚɞɨɜɨʀ, 0,6 % ɚɡɨɬɭ; 

ɜɢɯɿɞ – 2,6 % ɧɚ� ɫɭɯɭ� ɪɟɱɨɜɢɧɭ [5]; ɫɬɭɩɿɧɶ� ɱɢɫɬɨɬɢ 
ɜɜɚɠɚɽɬɶɫɹ�ɞɨɫɬɚɬɧɿɦ�ɿ�ɬɚɤɢɦ, ɳɨ�ɡɭɦɨɜɥɸɽ�ɣɨɝɨ�ɟɮɟ-
ɤɬɢɜɧɟ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɹɤ�ɿɦɭɧɨɦɨɞɭɥɹɬɨɪɭ.  

ȯ� ɫɩɪɨɛɢ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɨɩɟɪɟɞɧɶɨʀ� ɨɛɪɨɛɤɢ 
ɞɪɿɠɞɠɿɜ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɟɜɧɢɯ�ɦɟɯɚɧɿɱɧɢɯ�ɩɪɢɣɨɦɿɜ, 
ɳɨ� ɫɩɪɢɹɸɬɶ� ɪɭɣɧɚɰɿʀ� ɤɥɿɬɢɧ� ɞɪɿɠɞɠɿɜ, ɚɥɟ� ɧɟɨɛɯɿɞ-
ɧɢɦ� ɡɚɥɢɲɚɽɬɶɫɹ� ɧɚɫɬɭɩɧɟ� ɜɢɞɚɥɟɧɧɹ� ɫɭɩɭɬɧɿɯ� ɝɥɸ-
ɤɚɧɭ�ɤɨɦɩɨɧɟɧɬɿɜ. ɇɚɦɢ�ɡɚɩɪɨɩɨɧɨɜɚɧɨ�ɧɨɜɢɣ, ɡɧɚɱɧɨ 
ɩɪɨɫɬɿɲɢɣ, ɫɩɨɫɿɛ�ɨɬɪɢɦɚɧɧɹ�ɝɥɸɤɚɧɭ�ɞɪɿɠɞɠɿɜ, ɹɤɢɣ 
ɩɟɪɟɞɛɚɱɚɽ�ɨɛɪɨɛɤɭ�ɞɪɿɠɞɠɨɜɨʀ�ɦɚɫɢ�ɪɨɡɱɢɧɨɦ�ɩɟɪɨ-
ɤɫɢɞɭ�ɜɨɞɧɸ, ɳɨ�ɡɭɦɨɜɥɸɽ�ɪɭɣɧɚɰɿɸ�ɰɢɬɨɩɥɚɡɦɚɬɢɱ-
ɧɨʀ� ɦɟɦɛɪɚɧɢ� ɿ� ɫɩɪɢɹɽ� ɡɦɟɧɲɟɧɧɸ� ɦɿɰɧɨɫɬɿ� ɦɚɧɚɧ-
ɩɪɨɬɟʀɧɨɜɨɝɨ� ɤɨɦɩɥɟɤɫɭ, ɡ� ɧɚɫɬɭɩɧɨɸ� ɟɤɫɬɪɚɤɰɿɽɸ 
ɫɭɩɭɬɧɿɯ� ɝɥɸɤɚɧɭ� ɪɟɱɨɜɢɧ� ɪɨɡɱɢɧɚɦɢ� ɥɭɝ� ɿ� ɨɰɬɨɜɨʀ 
ɤɢɫɥɨɬɢ [6]. ɍ�ɩɨɩɟɪɟɞɧɿɣ�ɩɭɛɥɿɤɚɰɿʀ [7] ɩɨɤɚɡɚɧɨ�ɞɨ-
ɰɿɥɶɧɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɛɿɨɬɟɯɧɨɥɨɝɿɱɧɢɯ�ɩɿɞɯɨɞɿɜ�ɞɥɹ 
ɩɟɪɟɬɜɨɪɟɧɧɹ� ȕ�ɝɥɸɤɚɧɭ, ɨɬɪɢɦɚɧɨɝɨ� ɡɚ� ɫɬɚɧɞɚɪɬɧɨɸ 
ɦɟɬɨɞɢɤɨɸ, ɭ�ɜɨɞɨɪɨɡɱɢɧɧɭ�ɮɨɪɦɭ. 

Ⱦɚɧɭ�ɪɨɛɨɬɭ�ɩɪɢɫɜɹɱɟɧɨ�ɞɨɫɥɿɞɠɟɧɧɸ�ɡɚɤɨɧɨɦɿ-
ɪɧɨɫɬɟɣ� ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ� ɞɟɫɬɪɭɤɰɿʀ� ȕ�ɝɥɸɤɚɧɭ� ɞɪɿɠ-
ɞɠɿɜ, ɨɬɪɢɦɚɧɨɝɨ� ɧɨɜɢɦ – ɩɟɪɨɤɫɢɞɧɢɦ� ɦɟɬɨɞɨɦ, ɡ 
ɦɟɬɨɸ� ɜɢɡɧɚɱɟɧɧɹ� ɦɨɠɥɢɜɨɫɬɿ� ɿ� ɭɦɨɜ� ɣɨɝɨ� ɩɟɪɟɬɜɨ-
ɪɟɧɧɹ�ɧɚ�ɜɨɞɨɪɨɡɱɢɧɧɿ�ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ�ɮɪɚɝɦɟɧɬɢ 
ɡ�ɩɿɞɜɢɳɟɧɨɸ�ɮɿɡɿɨɥɨɝɿɱɧɨɸ�ɚɤɬɢɜɧɿɫɬɸ. 

ȼɦɿɫɬ� ɡɚɝɚɥɶɧɨɝɨ� ɚɡɨɬɭ� ɜɢɡɧɚɱɚɥɢ� ɡɚ� ɦɟɬɨɞɨɦ 
Ʉ¶ɽɥɶɞɚɥɹ. Ʉɿɥɶɤɿɫɬɶ�ɥɟɝɤɨ- ɿ�ɜɚɠɤɨɝɿɞɪɨɥɿɡɨɜɚɧɢɯ�ɩɨ-
ɥɿɫɚɯɚɪɢɞɿɜ� ɤɨɧɬɪɨɥɸɜɚɥɢ� ɡɚ� ɤɨɧɰɟɧɬɪɚɰɿɽɸ� ɪɟɞɭɤɭ-
ɸɱɢɯ� ɪɟɱɨɜɢɧ, ɳɨ� ɭɬɜɨɪɢɥɢɫɹ� ɩɪɢ� ɨɛɪɨɛɰɿ� ɡɪɚɡɤɿɜ 
ɯɥɨɪɢɞɧɨɸ�ɬɚ�ɫɭɥɶɮɚɬɧɨɸ�ɤɢɫɥɨɬɚɦɢ. ɋɩɿɜɜɿɞɧɨɲɟɧ-
ɧɹ�ɦɿɠ�ɤɨɦɩɨɧɟɧɬɚɦɢ�ɩɨɥɿɫɚɯɚɪɢɞɧɢɯ�ɝɿɞɪɨɥɿɡɚɬɿɜ�ɜɢ-
ɡɧɚɱɚɥɢ� ɜɢɫɨɤɨɟɮɟɤɬɢɜɧɨɸ� ɪɿɞɢɧɧɨɸ� ɯɪɨɦɚɬɨɝɪɚɮɿ-
ɽɸ (ȼȿɊɏ) ɧɚ�ɯɪɨɦɚɬɨɝɪɚɮɿ Agilent Technologies (ɦɨ-
ɞɟɥɶ 1100) ɬɚ�ɯɪɨɦɚɬɨɝɪɚɮɿɽɸ�ɧɚ�ɩɚɩɟɪɿ (ɉɏ). Ɋɟɽɫɬ-
ɪɚɰɿɸ� ȱɑ�ɫɩɟɤɬɪɿɜ�ɩɨɝɥɢɧɚɧɧɹ� ɡɞɿɣɫɧɸɜɚɥɢ�ɧɚ� ɫɩɟɤɬ-
ɪɨɮɨɬɨɦɟɬɪɿ FTIR-8301PC ɜ�ɞɿɚɩɚɡɨɧɿ 4000…400 ɫɦ-1. 

ɉɪɟɩɚɪɚɬɢ�ȕ�ɝɥɸɤɚɧɿɜ�ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɨɬɪɢɦɭ-
ɜɚɥɢ� ɲɥɹɯɨɦ� ɩɨɫɥɿɞɨɜɧɨʀ� ɨɛɪɨɛɤɢ� ɩɟɤɚɪɫɶɤɢɯ� ɞɪɿɠ-
ɞɠɿɜ 3 % ɪɨɡɱɢɧɨɦ H2O2 �ɜɩɪɨɞɨɜɠ 3 ɝɨɞɢɧ (ɬɟɦɩɟɪɚ-
ɬɭɪɚ 20-23 °ɋ), 3 % NaOH (ɬɟɦɩɟɪɚɬɭɪɚ 20-23 °ɋ), 6 % 

NaOH (ɬɟɦɩɟɪɚɬɭɪɚ 50-60 °ɋ). ɇɚ� ɧɚɫɬɭɩɧɨɦɭ� ɟɬɚɩɿ 
ɬɜɟɪɞɭ�ɮɚɡɭ� ɫɭɫɩɟɧɞɭɜɚɥɢ� ɭ�ɜɨɞɿ, ɞɨɜɨɞɢɥɢ� ɪɇ� ɫɟɪɟ-
ɞɨɜɢɳɚ� ɞɨ 5,0, ɨɫɚɞ� ɜɿɞɨɤɪɟɦɥɸɜɚɥɢ, ɞɨɞɚɜɚɥɢ 0,5 ɧ 
ɪɨɡɱɢɧ� ɨɰɬɨɜɨʀ� ɤɢɫɥɨɬɢ� ɬɚ�ɧɚɝɪɿɜɚɥɢ� ɞɨ� ɬɟɦɩɟɪɚɬɭɪɢ 
75 °ɋ. Ʉɿɧɰɟɜɿ� ɩɪɨɞɭɤɬɢ� ɩɪɨɦɢɜɚɥɢ� ɬɚ� ɜɢɫɭɲɭɜɚɥɢ. 
ɉɚɪɚɥɟɥɶɧɨ� ɡɚ�ɰɿɽɸ�ɠ� ɫɯɟɦɨɸ� ɨɬɪɢɦɚɥɢ� ɡɪɚɡɤɢ� ɝɥɸ-
ɤɚɧɿɜ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ�ɧɚ�ɩɟɪɲɨɦɭ�ɟɬɚɩɿ�ɨɛɪɨɛɤɢ  

  

Ɋɢɫ.1. Ⱦɢɧɚɦɿɤɚ�ɧɚɤɨɩɢɱɟɧɧɹ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ�ɝɿɞɪɨɥɿɡɭ�ɝɥɸɤɚɧɭ I: Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪ-
ɦɟɧɬɭ 0,25 ɦɝ�ɫɦ3, E:S=1:15; Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,25 
ɦɝ�ɫɦ3, E:S=1:30; Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,50 ɦɝ�ɫɦ3, 

E:S=1:15; Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,50 ɦɝ�ɫɦ3, E:S=1:30 

Ɋɢɫ.2. Ⱦɢɧɚɦɿɤɚ�ɧɚɤɨɩɢɱɟɧɧɹ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ 
ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ� ɝɿɞɪɨɥɿɡɭ II: Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 
0,25 ɦɝ�ɫɦ3, E:S=1:15; Ʉɨɧɰɟɧɬɪɚɰɿɹ� ɮɟɪɦɟɧɬɭ 0,25 
ɦɝ�ɫɦ3, E:S=1:30; Ʉɨɧɰɟɧɬɪɚɰɿɹ� ɮɟɪɦɟɧɬɭ 0,50 ɦɝ�ɫɦ3, 
E:S=1:15; Ʉɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,50 ɦɝ�ɫɦ3, E:S=1:30 
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ɛɿɥɶɲ�ɤɨɧɰɟɧɬɪɨɜɚɧɿ�ɪɨɡɱɢɧɢ�ɩɟɪɨɤɫɢɞɭ – 6, 12, 24 %. 
Ɉɬɪɢɦɚɧɿ� ɩɪɟɩɚɪɚɬɢ� ɹɜɥɹɥɢ� ɫɨɛɨɸ� ɞɪɿɛɧɨɞɢɫɩɟɪɫɧɿ 
ɩɨɪɨɲɤɢ� ɛɿɥɨɝɨ� ɤɨɥɶɨɪɭ, ɜɦɿɫɬ� ɩɨɥɿɫɚɯɚɪɢɞɧɨʀ� ɫɤɥɚ-
ɞɨɜɨʀ – 82,6-97,3 %, ɚɡɨɬɭ – 0-2,3 %, ɜɢɯɿɞ – 8,1-
19,7 %.  

ɍ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɚɯ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɩɪɟɩɚ-
ɪɚɬ�ɝɥɸɤɚɧɭ I, ɡ�ɜɦɿɫɬɨɦ�ɩɨɥɿɫɚɯɚɪɢɞɭ 89,7 %, ɚɡɨɬɭ – 
1,2 %, ɜɢɯɿɞ 14,7 % ɧɚ� ɫɭɯɭ� ɪɟɱɨɜɢɧɭ (ɤɨɧɰɟɧɬɪɚɰɿɹ 
ɩɟɪɨɤɫɢɞɭ 3 %). Ɉɞɧɨɱɚɫɧɨ�ɞɥɹ�ɩɨɪɿɜɧɹɧɧɹ�ɞɨɫɥɿɞɠɭ-
ɜɚɥɢ�ɩɪɟɩɚɪɚɬ�ɝɥɸɤɚɧɭ II, ɡɧɚɱɧɨ�ɜɢɳɨɝɨ�ɫɬɭɩɟɧɹ�ɱɢ-
ɫɬɨɬɢ, ɜ� ɹɤɨɦɭ� ɩɨɜɧɿɫɬɸ� ɜɿɞɫɭɬɧɹ� ɛɿɥɤɨɜɚ� ɫɤɥɚɞɨɜɚ, 
ɜɢɯɿɞ 8,1 % (ɤɨɧɰɟɧɬɪɚɰɿɹ�ɩɟɪɨɤɫɢɞɭ 24 %). 

Ɇɟɬɨɞɚɦɢ�ȼȿɊɏ�ɿ�ɉɏ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɦɨɧɨɫɚɯ-
ɪɢɞɧɢɣ� ɫɤɥɚɞ� ɩɨɥɿɫɚɯɚɪɢɞɧɢɯ� ɝɿɞɪɨɥɿɡɚɬɿɜ� ɩɪɟɞɫɬɚɜ-
ɥɟɧɨ�ɜɢɤɥɸɱɧɨ�ɝɥɸɤɨɡɨɸ. Ɇɟɬɨɞɨɦ�ȱɑ�ɫɩɟɤɬɪɨɫɤɨɩɿʀ 
ɜɫɬɚɧɨɜɥɟɧɨ�ɿɞɟɧɬɢɱɧɿɫɬɶ�ɡɪɚɡɤɿɜ�ɝɥɸɤɚɧɿɜ, ɨɬɪɢɦɚɧɢɯ 
ɞɚɧɢɦ� ɫɩɨɫɨɛɨɦ, ɿ� ɨɞɧɨɣɦɟɧɧɨɝɨ� ɞɪɿɠɞɠɨɜɨɝɨ� ɩɨɥɿ-
ɫɚɯɚɪɢɞɭ, ɨɬɪɢɦɚɧɨɝɨ�ɫɬɚɧɞɚɪɬɧɢɦ�ɦɟɬɨɞɨɦ [5].  

Ⱦɥɹ�ɩɟɪɟɜɨɞɭ�ȕ�ɝɥɸɤɚɧɭ� ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɨɤ� ɭ� ɜɨ-
ɞɨɪɨɡɱɢɧɧɭ� ɮɨɪɦɭ� ɲɥɹɯɨɦ� ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ� ɞɟɫɬɪɭɤ-
ɰɿʀ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɮɟɪɦɟɧɬɧɢɣ� ɩɪɟɩɚɪɚɬ Rovabio 
Excel ȺɊ (Ɏɪɚɧɰɿɹ), ɳɨ� ɜɨɥɨɞɿɽ� ɟɧɞɨ-1,3-ȕ-
ɝɥɸɤɚɧɚɡɧɨɸ�ɚɤɬɢɜɧɿɫɬɸ. Ƚɿɞɪɨɥɿɡ�ɡɞɿɣɫɧɸɜɚɥɢ�ɩɪɢ�Ɍ 
= 37 °ɋ� ɬɚ� ɪɇ 6, ɞɥɹ� ɜɢɡɧɚɱɟɧɧɹ� ɦɨɥɟɤɭɥɹɪɧɨ-
ɦɚɫɨɜɨɝɨ�ɪɨɡɩɨɞɿɥɭ�ɩɪɨɞɭɤɬɿɜ�ɝɿɞɪɨɥɿɡɭ�ɡɚɫɬɨɫɨɜɭɜɚɥɢ 
ɝɟɥɶ�ɯɪɨɦɚɬɨɝɪɚɮɿɸ�ɧɚ�ɤɨɥɨɧɰɿ�ɡ�ɫɟɮɚɞɟɤɫɨɦ G-50 (H 
= 38 ɫɦ; D = 3,1 ɫɦ; V = 121 ɫɦ3; Pharmacia, ɒɜɟɰɿɹ). 
Ʉɨɥɨɧɤɭ� ɤɚɥɿɛɪɭɜɚɥɢ� ɦɚɪɤɟɪɚɦɢ�ɡ� ɜɿɞɨɦɢɦɢ�ɦɨɥɟɤɭ-
ɥɹɪɧɢɦɢ�ɦɚɫɚɦɢ. ȼ�ɤɨɥɨɧɤɭ�ɜɧɨɫɢɥɢ�ɩɨ 7-10 ɦɝ�ɜɨɞɨ-
ɪɨɡɱɢɧɧɨɝɨ�ɝɥɸɤɚɧɭ, ɟɥɸɟɧɬ – ɜɨɞɚ; ɡɛɢɪɚɥɢ�ɮɪɚɤɰɿʀ 
ɨɛ¶ɽɦɨɦ 2 ɫɦ3. ȼɦɿɫɬ�ɜɭɝɥɟɜɨɞɿɜ�ɭ�ɮɪɚɤɰɿɹɯ�ɜɢɡɧɚɱɚɥɢ 
ɚɧɬɪɨɧɨɜɢɦ�ɦɟɬɨɞɨɦ. 

ɇɚ� ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɨ� ɭɦɨɜɢ� ɩɪɨɜɟɞɟɧɧɹ� ɮɟɪ-
ɦɟɧɬɚɬɢɜɧɨɝɨ�ɝɿɞɪɨɥɿɡɭ�ɝɥɸɤɚɧɭ I ɬɚ�ɤɿɥɶɤɿɫɬɶ�ɩɪɨɞɭɤ-
ɬɿɜ, ɳɨ�ɩɟɪɟɯɨɞɹɬɶ�ɭ�ɪɨɡɱɢɧ�ɧɚ�ɩɪɨɬɹɡɿ�ɩɟɜɧɨɝɨ�ɬɟɪɦɿ-
ɧɭ�ɨɛɪɨɛɤɢ. ɉɨɤɚɡɚɧɨ, ɳɨ�ɧɚɣɜɢɳɢɣ�ɜɢɯɿɞ (95 % ɦɚɫɢ 
ɜɢɯɿɞɧɨɝɨ� ɩɨɥɿɫɚɯɚɪɢɞɭ) ɜɨɞɨɪɨɡɱɢɧɧɨʀ� ɮɪɚɤɰɿʀ� ɦɚɽ 
ɦɿɫɰɟ�ɩɪɢ� ɧɚɫɬɭɩɧɢɯ� ɩɚɪɚɦɟɬɪɚɯ�ɮɟɪɦɟɧɬɨɥɭɡɭ: ɤɨɧ-
ɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,25 ɦɝ�ɫɦ3, ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ E:S = 
1:15 ɿ�ɬɪɢɜɚɥɿɫɬɶ�ɩɪɨɰɟɫɭ 72 ɝɨɞɢɧɢ. 

ɉɨɪɿɜɧɹɧɧɹ�ɞɚɧɢɯ, ɳɨ�ɿɥɸɫɬɪɭɸɬɶ�ɞɢɧɚɦɿɤɭ�ɧɚ-
ɤɨɩɢɱɟɧɧɹ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɮɪɚɤɰɿɣ�ɩɪɢ�ɪɿɡɧɢɯ�ɤɨɧɰɟ-
ɧɬɪɚɰɿɹɯ�ɮɟɪɦɟɧɬɭ�ɿ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɯ E:S ɩɪɢ�ɮɟɪɦɟ-
ɧɬɨɥɿɡɿ�ɝɥɸɤɚɧɿɜ, ɨɬɪɢɦɚɧɢɯ�ɡɚ�ɧɚɜɟɞɟɧɨɸ�ɿ�ɫɬɚɧɞɚɪɬ-
ɧɨɸ�ɦɟɬɨɞɢɤɚɦɢ, ɜɤɚɡɭɽ� ɧɚ� ɫɭɬɬɽɜɭ� ɪɿɡɧɢɰɸ�ɜ�ɲɜɢɞ-
ɤɨɫɬɿ�ɧɚɤɨɩɢɱɟɧɧɹ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ�ɧɚ�ɩɨɱɚ-
ɬɤɨɜɨɦɭ�ɟɬɚɩɿ�ɩɪɨɰɟɫɭ. Ɍɚɤ, ɜɢɯɿɞ�ɜɨɞɨɪɨɡɱɢɧɧɨʀ�ɮɪɚ-
ɤɰɿʀ�ɩɪɢ�ɬɪɢɜɚɥɨɫɬɿ�ɨɛɪɨɛɤɢ 24 ɝɨɞ�ɫɬɚɧɞɚɪɬɧɨɝɨ�ɝɥɸ-
ɤɚɧɭ�ɫɤɥɚɞɚɽ�ɛɿɥɹ 50 % [7], ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ�ɝɥɸɤɚɧɭ I 

– ɧɟ� ɩɟɪɟɜɢɳɭɽ 40 %. ɉɨɞɿɛɧɚ� ɬɟɧɞɟɧɰɿɹ� ɦɚɽ� ɦɿɫɰɟ 
ɩɪɢ�ɮɟɪɦɟɧɬɨɥɿɡɿ�ɝɥɸɤɚɧɭ II (ɪɢɫ. 2). 

Ɇɨɠɧɚ�ɩɪɢɩɭɫɬɢɬɢ, ɳɨ�ɰɟ�ɡɭɦɨɜɥɟɧɨ�ɨɫɨɛɥɢɜɨ-
ɫɬɹɦɢ�ɧɚɞɦɨɥɟɤɭɥɹɪɧɨʀ�ɫɬɪɭɤɬɭɪɢ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɩɨ-
ɥɿɫɚɯɚɪɢɞɿɜ, ɚɞɠɟ�ɜɿɞɨɦɨ, ɳɨ�ȕ�ɝɥɸɤɚɧɢ�ɞɪɿɠɞɠɿɜ, ɩɨ-
ɞɿɛɧɨ�ɞɨ�ɰɟɥɸɥɨɡɢ, ɜɢɤɨɧɭɸɬɶ�ɭ�ɤɥɿɬɢɧɧɿɣ�ɫɬɿɧɰɿ�ɤɚɪ-
ɤɚɫɧɭ� ɮɭɧɤɰɿɸ� ɿ� ɦɿɫɬɹɬɶ� ɞɿɥɹɧɤɢ� ɡ� ɪɿɡɧɢɦ� ɫɬɭɩɟɧɟɦ 
ɭɩɨɪɹɞɤɭɜɚɧɧɹ – ɤɪɢɫɬɚɥɿɱɧɭ�ɿ�ɚɦɨɪɮɧɭ [8], ɹɤɿ�ɜɿɞɪɿ-
ɡɧɹɸɬɶɫɹ� ɡɚ�ɪɟɚɤɰɿɣɧɨɸ�ɡɞɚɬɧɿɫɬɸ. ȼ�ɚɦɨɪɮɧɢɯ�ɞɿɥɹ-
ɧɤɚɯ� ɪɟɚɤɰɿʀ� ɜɿɞɛɭɜɚɸɬɶɫɹ�ɲɜɢɞɲɟ, ɧɿɠ� ɭ� ɤɪɢɫɬɚɥɿɱ-
ɧɢɯ, ɳɨ�ɦɚɸɬɶ�ɛɿɥɶɲ�ɜɢɫɨɤɢɣ�ɫɬɭɩɿɧɶ�ɭɩɨɪɹɞɤɭɜɚɧɧɹ. 
Ɉɬɠɟ�ɣɦɨɜɿɪɧɨ, ɳɨ�ɩɨɪɿɜɧɸɜɚɥɶɧɿ�ɝɥɸɤɚɧɢ�ɦɚɸɬɶ�ɪɿ-
ɡɧɿ�ɫɬɭɩɟɧɿ�ɤɪɢɫɬɚɥɿɱɧɨɫɬɿ: ɭ�ɨɬɪɢɦɚɧɨɝɨ�ɡɚ�ɫɬɚɧɞɚɪɬ-
ɧɢɦ�ɦɟɬɨɞɨɦ – ɛɿɥɶɲ�ɧɢɡɶɤɢɣ�ɿ�ɬɨɦɭ�ɜɿɧ�ɲɜɢɞɲɟ�ɝɿɞ-
ɪɨɥɿɡɭɽɬɶɫɹ�ɮɟɪɦɟɧɬɨɦ, ɭ�ɞɨɫɥɿɞɠɭɜɚɧɢɯ�ɝɥɸɤɚɧɿɜ I ɿ 
II ɜɿɧ� ɛɿɥɶɲ� ɜɢɫɨɤɢɣ, ɳɨ� ɭɬɪɭɞɧɸɽ� ɞɿɸ� ɮɟɪɦɟɧɬɭ. 
ɋɥɿɞ� ɜɿɞɦɿɬɢɬɢ, ɳɨ� ɚɧɚɥɨɝɿɱɧɚ� ɫɢɬɭɚɰɿɹ� ɦɚɽ� ɦɿɫɰɟ� ɿ 
ɩɪɢ� ɝɿɞɪɨɥɿɡɿ� ɰɢɯ� ɡɪɚɡɤɿɜ� ɦɿɧɟɪɚɥɶɧɢɦɢ� ɤɢɫɥɨɬɚɦɢ, 
ɤɨɥɢ� ɧɚɤɨɩɢɱɟɧɧɹ� ɩɪɨɞɭɤɬɿɜ� ɝɿɞɪɨɥɿɡɭ� ɫɬɚɧɞɚɪɬɧɨɝɨ 
ɝɥɸɤɚɧɭ 2 % ɯɥɨɪɢɞɧɨɸ�ɤɢɫɥɨɬɨɸ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɧɚɛɚ-
ɝɚɬɨ�ɲɜɢɞɲɟ, ɚ�ɝɥɢɛɢɧɚ�ɣɨɝɨ�ɝɿɞɪɨɥɿɡɭ�ɡɧɚɱɧɨ�ɛɿɥɶɲɚ 
�ɪɢɫ.3). 

 

Ɋɢɫ.3. Ⱦɢɧɚɦɿɤɚ�ɧɚɤɨɩɢɱɟɧɧɹ�ɩɪɨɞɭɤɬɿɜ�ɤɢɫɥɨɬɧɨɝɨ�ɝɿɞɪɨɥɿ-
ɡɭ�ȕ�ɝɥɸɤɚɧɿɜ: 1 – ɫɬɚɧɞɚɪɬɧɢɣ; 2 – ɝɥɸɤɚɧ I; 3 – ɝɥɸɤɚɧ II 
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Ɇɟɬɨɸ� ɧɚɫɬɭɩɧɨɝɨ� ɟɬɚɩɭ� ɞɨɫɥɿɞɠɟɧɶ� ɛɭɥɨ� ɜɢ-
ɡɧɚɱɟɧɧɹ�ɭɦɨɜ�ɮɟɪɦɟɧɬɨɥɿɡɭ, ɡɚ�ɹɤɢɯ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɦɚ-
ɤɫɢɦɚɥɶɧɟ� ɧɚɤɨɩɢɱɟɧɧɹ� ɩɨɥɿɫɚɯɚɪɢɞɧɢɯ� ɮɪɚɤɰɿɣ� ɡ 
ɦɨɥɟɤɭɥɹɪɧɢɦɢ�ɦɚɫɚɦɢ�ɜ�ɞɿɚɩɚɡɨɧɿ� ɡɧɚɱɟɧɶ 1-30 ɤȾɚ, 
ɹɤɿ�ɡɚ�ɞɚɧɢɦɢ�ɥɿɬɟɪɚɬɭɪɢ, ɦɚɸɬɶ�ɧɚɣɛɿɥɶɲɭ�ɮɿɡɿɨɥɨ- 

Ɍɚɛɥɢɰɹ 2 
Ɇɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɢɣ�ɪɨɡɩɨɞɿɥ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ�ɮɟɪɦɟɧɬɨɥɿɡɭ, % ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 

ʋ�Ɂɪɚ-
ɡɤɚ 

Ɍɪɢɜɚ�ɥɿɫɬɶ 
ɮɟɪɦɟɧ-
ɬɨɥɿɡɭ, ɝɨɞ 

ɋɩɿɜɜɿɞ-
ɧɨɲɟɧɧɹ 

E:S 

Ɇɨɥɟɤɭɥɹɪɧɚ�ɦɚɫɚ, ɤȾɚ ȼɢɯɿɞ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɩɪɨɞɭɤɬɿɜ 
ɝɿɞɪɨɥɿɡɭ�ɦɨɥɟɤɭɥɹɪɧɨʀ�ɦɚɫɢ 1 –
 30 ɤȾɚ, % ɫɭɯɨʀ�ɦɚɫɢ�ɝɥɸɤɚɧɭ  >30 1-30 <1 

1 24 1:15 40,2 59,8 ɜɿɞɫɭɬɧɹ 23,0 
2 1:30 48,7 52,3 ɜɿɞɫɭɬɧɹ 20,7 
3 48 1:15 37,6 59,0 3,4 35,5 
4 1:30 18,4 74,3 7,3 48,0 
5 72 1:15 20,6 75,1 4,3 71,3 
6 1:30 20,5 68,1 11,4 60,8 
7 72 1:15 30,0 43,1 26,6 25,7 
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ɝɿɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ [3].  Ⱦɥɹ� ɰɶɨɝɨ� ɦɟɬɨɞɨɦ� ɝɟɥɶ-
ɯɪɨɦɚɬɨɝɪɚɮɿʀ�ɧɚ�ɫɟɮɚɞɟɤɫɿ G-50 ɜɢɡɧɚɱɚɥɢ�ɦɨɥɟɤɭɥɹ-
ɪɧɨ�ɦɚɫɨɜɢɣ�ɪɨɡɩɨɞɿɥ�ɜɨɞɨɪɨɡɱɢɧɧɢɯ�ɮɪɚɤɰɿɣ�ɤɨɠɧɨ-
ɝɨ�ɡɿ�ɡɪɚɡɤɿɜ. ȼɿɞɩɨɜɿɞɧɿ�ɞɚɧɿ�ɩɪɟɞɫɬɚɜɥɟɧɨ�ɜ�ɬɚɛɥ. 1, ɚ 
ɬɚɤɨɠ�ɧɚ�ɪɢɫɭɧɤɚɯ 4 ɿ 5, ɹɤɿ�ɿɥɸɫɬɪɭɸɬɶ�ɯɚɪɚɤɬɟɪ�ɩɨ-
ɥɿɞɢɫɩɟɪɫɧɨɫɬɿ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ� ɮɪɚɤɰɿɣ� ɝɥɸɤɚɧɭ I 
�ɡɪɚɡɤɢ 1-6) ɿ�ɝɥɸɤɚɧɭ II (ɡɪɚɡɨɤ 7). 

Ɉɬɪɢɦɚɧɿ� ɞɚɧɿ� ɫɜɿɞɱɚɬɶ� ɩɪɨ� ɩɨɥɿɞɢɫɩɟɪɫɧɢɣ� ɯɚ-
ɪɚɤɬɟɪ� ɤɨɠɧɨʀ� ɡ� ɨɬɪɢɦɚɧɢɯ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ� ɮɪɚɤɰɿɣ, 
ɚɥɟ�ɳɨɞɨ�ɝɥɸɤɚɧɭ I,  ɬɨ�ɜ�ɛɭɞɶ�ɹɤɨɦɭ�ɪɚɡɿ�ɜɦɿɫɬ�ɜ�ɧɢɯ 
ɮɪɚɝɦɟɧɬɿɜ�ɡ�ɦɨɥɟɤɭɥɹɪɧɢɦɢ�ɦɚɫɚɦɢ�ɜ�ɞɿɚɩɚɡɨɧɿ 1-30 
ɤȾɚ�ɛɿɥɶɲɢɣ 50 %, ɿ�ɧɚɜɿɬɶ�ɦɨɠɟ�ɫɹɝɚɬɢ 75 %. ɇɚɜɩɚ-
ɤɢ, ɜɨɞɨɪɨɡɱɢɧɧɚ� ɮɪɚɤɰɿɹ� ɝɥɸɤɚɧɭ II, ɨɬɪɢɦɚɧɨɝɨ� ɡ 

ɡɚɫɬɨɫɭɜɚɧɧɹɦ�ɨɛɪɨɛɤɢ�ɞɪɿɠɞɠɨɜɨʀ�ɦɚɫɢ 24 % ɩɟɪɨɤ-
ɫɢɞɨɦ, ɩɨɫɬɭɩɚɽɬɶɫɹ� ɡɚ� ɜɦɿɫɬɨɦ�ɰɿɥɶɨɜɨɝɨ�ɮɪɚɝɦɟɧɬɭ 
ɜɨɞɨɪɨɡɱɢɧɧɢɦ�ɩɪɨɞɭɤɬɚɦɢ�ɮɟɪɦɟɧɬɨɥɿɡɭ�ɝɥɸɤɚɧɭ I ɿ 
ɦɿɫɬɢɬɶ� ɡɧɚɱɧɭ� ɤɿɥɶɤɿɫɬɶ� ɧɢɡɶɤɨɦɨɥɟɤɭɥɹɪɧɢɯ� ɮɪɚɝ-
ɦɟɧɬɿɜ. 

Ⱥɧɚɥɿɡ� ɧɚɜɟɞɟɧɢɯ� ɞɚɧɢɯ� ɫɜɿɞɱɢɬɶ, ɳɨ� ɦɚɤɫɢɦɚ-
ɥɶɧɨɝɨ�ɜɢɯɨɞɭ�ɰɿɥɶɨɜɨʀ�ɡɚ�ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɢɦ�ɪɨɡ-
ɩɨɞɿɥɨɦ� ɜɨɞɨɪɨɡɱɢɧɧɨʀ� ɮɪɚɤɰɿʀ� ɩɪɟɩɚɪɚɬɭ� ɝɥɸɤɚɧɭ I 
�ɛɿɥɶɲ 70 % ɭ�ɪɨɡɪɚɯɭɧɤɭ� ɧɚ�ɣɨɝɨ� ɜɢɯɿɞɧɭ�ɦɚɫɭ�ɩɪɟ-
ɩɚɪɚɬɭ) ɦɨɠɧɚ�ɞɨɫɹɝɧɭɬɢ� ɡɚ�ɧɚɫɬɭɩɧɢɯ� ɭɦɨɜ�ɮɟɪɦɟɧ-
ɬɨɥɿɡɭ: ɤɨɧɰɟɧɬɪɚɰɿɹ�ɮɟɪɦɟɧɬɭ 0,25 ɦɝ�ɫɦ3, ɬɪɢɜɚɥɿɫɬɶ 
ɮɟɪɦɟɧɬɨɥɿɡɭ 72 ɝɨɞ., ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ E:S = 1:15. ɋɥɿɞ 
ɡɚɡɧɚɱɢɬɢ, ɳɨ�ɩɪɢ�ɮɟɪɦɟɧɬɨɥɿɡɿ� ɫɬɚɧɞɚɪɬɧɨɝɨ� ɝɥɸɤɚ-
ɧɭ�ɦɚɤɫɢɦɚɥɶɧɢɣ�ɜɢɯɿɞ�ɰɿɥɶɨɜɨʀ�ɮɪɚɤɰɿʀ�ɧɟ�ɩɟɪɟɜɢɳɭɽ 
57,7 %. 

Ɍɚɤɢɦ� ɱɢɧɨɦ, ɜɚɪɿɸɜɚɧɧɹɦ� ɭɦɨɜ� ɮɟɪɦɟɧɬɚɬɢɜ-
ɧɨɝɨ�ɝɿɞɪɨɥɿɡɭ�ɩɪɟɩɚɪɚɬɿɜ�ɝɥɸɤɚɧɿɜ, ɨɬɪɢɦɚɧɢɯ�ɩɟɪɨɤ-
ɫɢɞɧɢɦ� ɦɟɬɨɞɨɦ, ɦɨɠɧɚ, ɜ� ɩɟɜɧɿɣ� ɦɿɪɿ, «ɤɟɪɭɜɚɬɢ» 
ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɢɦ� ɪɨɡɩɨɞɿɥɨɦ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ 
ɩɪɨɞɭɤɬɿɜ, ɳɨ� ɭɬɜɨɪɸɸɬɶɫɹ, ɬɚ� ɡɪɭɲɭɜɚɬɢ� ɩɪɨɰɟɫ� ɜ 
ɧɚɩɪɹɦɤɭ�ɭɬɜɨɪɟɧɧɹ�ɩɪɨɞɭɤɬɿɜ�ɡ�ɛɚɠɚɧɢɦ�ɞɿɚɩɚɡɨɧɨɦ 
ɡɧɚɱɟɧɶ�ɦɨɥɟɤɭɥɹɪɧɢɯ�ɦɚɫ. 
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ɇɈȼɂɃ�ɆȿɌɈȾ�ɎȿɊɆȿɇɌȺɐȱȲ�ɄȺɉɍɋɌɂ�Ɂ�ȼɂɄɈɊɂɋɌȺɇɇəɆ�ȼȺɄɍɍɆɍ 
Ɋɨɡɝɥɹɧɭɬɿ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ� ɬɚ� ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ� ɩɟɪɟɬɜɨɪɟɧɧɹ 

ɩɪɢ�ɜɢɝɨɬɨɜɥɟɧɧɹ�ɤɜɚɲɟɧɨʀ�ɤɚɩɭɫɬɢ�ɡɚ�ɭɞɨɫɤɨɧɚɥɟɧɨɸ�ɬɟɯɧɨɥɨɝɿɽɸ. 
Ⱦɨɜɟɞɟɧɨ�ɞɨɰɿɥɶɧɿɫɬɶ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜɚɤɭɭɦɭ�ɩɪɢ�ɮɟɪɦɟɧɬɚɰɿʀ�ɤɚɩɭ-
ɫɬɢ, ɞɥɹ�ɩɿɞɜɢɳɟɧɧɹ�ɜɦɿɫɬɭ�ɜɿɬɚɦɿɧɭ�ɋ�ɧɚ 35 % ɬɚ�ɫɩɪɨɲɟɧɧɹ�ɜɢɪɨ-
ɛɧɢɱɨɝɨ�ɩɪɨɰɟɫɭ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɤɜɚɲɟɧɚ�ɤɚɩɭɫɬɚ, ɮɟɪɦɟɧɬɚɰɿɹ, ɦɿɤɪɨɮɥɨɪɚ, 
ɜɚɤɭɭɦ. 

The physical-chemical and microbiological transformation at 
making sauerkraut for advanced technology was considered. The expe-
diency of the use of vacuum during fermentation of cabbage to increase 
the content of vitamin C by 35% and make simpler manufacturing pro-
cess was proved. 

Keywords: sauerkraut, fermentation, microflora, vacuum. 

Ⱦɥɹ� ɤɨɦɮɨɪɬɧɨɝɨ� ɿɫɧɭɜɚɧɧɹ� ɬɚ� ɡɛɟɪɟɠɟɧɧɹ� ɡɞɨ-
ɪɨɜ¶ɹ, ɥɸɞɢɧɚ�ɩɨɜɢɧɧɚ�ɫɩɨɠɢɜɚɬɢ�ɩɟɜɧɭ�ɤɿɥɶɤɿɫɬɶ�ɨɫ-
ɧɨɜɧɢɯ� ɯɚɪɱɨɜɢɯ� ɩɪɨɞɭɤɬɿɜ� ɧɚ� ɪɿɤ, ɞɨɬɪɢɦɭɸɱɢɫɶ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɛɿɥɤɿɜ, ɠɢɪɿɜ�ɬɚ�ɜɭɝɥɟɜɨɞɿɜ 1:1:4.  

Ɍɚɤ, ɧɨɪɦɚ�ɜɠɢɜɚɧɧɹ�ɦ¶ɹɫɚ� ɿ�ɦ¶ɹɫɧɢɯ�ɩɪɨɞɭɤɬɿɜ 
ɫɤɥɚɞɚɽ 82 ɤɝ�ɪɿɤ, ɪɢɛɢ� ɬɚ� ɪɢɛɧɢɯ� ɩɪɨɞɭɤɬɿɜ – 
18,2 ɤɝ�ɪɿɤ, ɦɨɥɨɤɚ� ɬɚ� ɦɨɥɨɱɧɢɯ� ɩɪɨɞɭɤɬɿɜ – 
405 ɤɝ�ɪɿɤ, ɨɥɿʀ� ɪɨɫɥɢɧɧɨʀ� ɬɚ� ɦɚɪɝɚɪɢɧɭ – 9 ɤɝ�ɪɿɤ, 
ɮɪɭɤɬɿɜ – 113 ɤɝ�ɪɿɤ, ɨɜɨɱɿɜ – 146 ɤɝ�ɪɿɤ. 

Ȳɠɚ, ɹɤɚ�ɭ�ɫɜɨɽɦɭ�ɫɤɥɚɞɿ�ɩɟɪɟɜɚɠɧɨ�ɦɿɫɬɢɬɶ�ɛɿɥɤɢ 
ɬɚ�ɠɢɪɢ, ɬɨɛɬɨ�ɦ¶ɹɫɨ, ɪɢɛɚ, ɦɨɥɨɤɨ, ɪɨɫɥɢɧɚ�ɨɥɿɹ, ɞɨ-
ɫɬɭɩɧɚ�ɞɥɹ�ɜɠɢɜɚɧɧɹ�ɩɪɨɬɹɝɨɦ�ɜɫɶɨɝɨ�ɪɨɤɭ, ɧɚɬɨɦɿɫɬɶ 
ɨɜɨɱɿ�ɬɚ�ɮɪɭɤɬɢ�ɽ�ɫɟɡɨɧɧɢɦɢ. Ɉɫɤɿɥɶɤɢ, ɜɭɝɥɟɜɨɞɢ�ɩɨ-
ɜɢɧɧɿ�ɧɚɞɯɨɞɢɬɢ�ɞɨ�ɨɪɝɚɧɿɡɦɭ�ɥɸɞɢɧɢ�ɭ�ɛɿɥɶɲɿɣ�ɤɿɥɶ-
ɤɨɫɬɿ, ɧɿɠ� ɛɿɥɤɢ� ɬɚ� ɠɢɪɢ, ɭ� ɯɚɪɱɨɜɿɣ� ɩɪɨɦɢɫɥɨɜɨɫɬɿ 
ɛɭɥɢ�ɫɬɜɨɪɟɧɿ�ɪɿɡɧɨɦɚɧɿɬɧɿ�ɬɟɯɧɨɥɨɝɿʀ�ɞɥɹ�ɩɨɞɨɜɠɟɧɧɹ 
ɬɟɪɦɿɧ�ɫɩɨɠɢɜɚɧɧɹ�ɩɥɨɞɿɜ�ɬɚ�ɨɜɨɱɿɜ�ɩɪɨɬɹɝɨɦ�ɪɨɤɭ. 

ɍ� ɬɚɤɿɣ� ɫɢɬɭɚɰɿʀ� ɧɚ� ɞɨɩɨɦɨɝɭ� ɩɪɢɯɨɞɢɬɶ� ɥɚɤɬɨ-
ɮɟɪɦɟɧɬɨɜɚɧɚ�ɩɪɨɞɭɤɰɿɹ. Ɂ�ɞɚɜɧɿɯ�ɱɚɫɿɜ�ɥɚɤɬɨɮɟɪɦɟɧ-
ɬɨɜɚɧɿ� ɨɜɨɱɿ� ɽ� ɨɞɧɢɦɢ� ɡ� ɨɫɧɨɜɧɢɯ� ɩɪɨɞɭɤɬɿɜ� ɯɚɪɱɭ-
ɜɚɧɧɹ�ɭ�ɜɫɿɯ�ɝɟɨɝɪɚɮɿɱɧɢɯ�ɡɨɧɚɯ�ɿ�ɞɨ�ɬɨɝɨ�ɠ�ɨɞɧɢɦ�ɿɡ 
ɞɠɟɪɟɥ� ɜɿɬɚɦɿɧɿɜ, ɦɿɧɟɪɚɥɶɧɢɯ� ɬɚ� ɪɹɞɭ� ɿɧɲɢɯ 
ɮɿɡɿɨɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ�ɪɚɰɿɨɧɭ�ɯɚɪɱɭɜɚɧ-
ɧɹ. əɤ� ɧɚɩɪɹɦɨɤ� ɪɨɡɜɢɬɤɭ� ɛɿɨɬɟɯɧɨɥɨɝɿʀ� ɭ� ɯɚɪɱɨɜɿɣ 
ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɜɢɪɨɛɧɢɰɬɜɨ� ɥɚɤɬɨɮɟɪɦɟɧɬɨɜɚɧɨʀ 
ɩɪɨɞɭɤɰɿʀ� ɽ� ɞɨɫɢɬɶ� ɩɪɨɝɪɟɫɢɜɧɢɦ� ɿ� ɜɨɞɧɨɱɚɫ� ɬɪɚ-
ɞɢɰɿɣɧɢɦ� ɦɟɬɨɞɨɦ. Ⱥɞɠɟ, ɜɢɤɨɪɢɫɬɨɜɭɸɱɢ� ɩɪɢɪɨɞɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ� ɫɢɪɨɜɢɧɢ (ɜɦɿɫɬ� ɰɭɤɪɿɜ� ɬɚ� ɟɩɿɮɿɬɧɨʀ 
ɦɿɤɪɨɮɥɨɪɢ) ɬɚ�ɫɬɜɨɪɢɜɲɢ�ɩɟɜɧɿ�ɭɦɨɜɢ, ɦɨɠɧɚ�ɨɬɪɢ- 
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