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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 
* Ɍɟɪɧɨɩɿɥɶɫɶɤɢɣ�ɧɚɰɿɨɧɚɥɶɧɢɣ�ɬɟɯɧɿɱɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɿɦɟɧɿ�ȱɜɚɧɚ�ɉɭɥɸɹ 

ȼɂɄɈɊɂɋɌȺɇɇə�ɉɊɂɃɈɆȱȼ�ȻȱɈɌȿɏɇɈɅɈȽȱȲ�ȾɅə�ɉȱȾȼɂɓȿɇɇə 
ȼɂɏɈȾɍ�ɋɈɄɍ�Ɂ�ɃɈɒɌɂ 

Ɋɨɛɨɬɚ�ɩɪɢɫɜɹɱɟɧɚ�ɞɨɫɥɿɞɠɟɧɧɹɦ, ɹɤɿ�ɩɨɜ¶ɹɡɚɧɿ� ɡ� ɫɩɨɫɨɛɚɦɢ 
ɩɿɞɜɢɳɟɧɧɹ� ɤɥɿɬɢɧɧɨʀ� ɩɪɨɧɢɤɧɨɫɬɿ� ɬɚ� ʀɯ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɞɥɹ� ɡɛɿɥɶ-
ɲɟɧɧɹ ɜɢɯɨɞɭ�ɫɨɤɭ�ɡ�ɣɨɲɬɢ. ȼɪɚɯɨɜɭɸɱɢ�ɞɨɫɬɭɩɧɿɫɬɶ, ɲɢɪɨɤɟ�ɩɨ-
ɲɢɪɟɧɧɹ, ɭɦɿɫɬ�ɰɿɧɧɢɯ�ȻȺɊ, ɚ�ɬɚɤɨɠ�ɫɬɿɣɤɿɫɬɶ�ɞɨ�ɨɫɢɩɚɧɧɹ�ɩɪɢ�ɩɨ-
ɜɧɨɦɭ�ɞɨɡɪɿɜɚɧɧɿ, ɞɨɰɿɥɶɧɨ�ɛɭɥɨ�ɛ�ɜɢɤɨɪɢɫɬɚɬɢ�ɣɨɲɬɭ�ɞɥɹ�ɩɪɨɦɢɫ-
ɥɨɜɨʀ�ɩɟɪɟɪɨɛɤɢ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɫɨɤɿɜ, ɨɫɤɿɥɶɤɢ�ɫɮɨɪɦɭɜɚɥɚɫɶ�ɫɬɿɣɤɚ 
ɬɟɧɞɟɧɰɿɹ� ɞɨ� ɡɪɨɫɬɚɧɧɹ� ɨɛɫɹɝɿɜ� ɜɢɪɨɛɧɢɰɬɜɚ� ɧɚɬɭɪɚɥɶɧɢɯ� ɫɨɤɿɜ, ɜ 
ɹɤɢɯ�ɛɢ�ɦɚɤɫɢɦɚɥɶɧɨ�ɛɭɜ�ɡɛɟɪɟɠɟɧɢɣ�ɜɟɫɶ�ɤɨɦɩɥɟɤɫ�ȻȺɊ. Ƀɨɲɬɚ�ɡɚ 
ɫɜɨʀɦɢ� ɮɿɡɿɨɥɨɝɿɱɧɢɦɢ� ɬɚ� ɰɢɬɨɥɨɝɨ�ɚɧɚɬɨɦɿɱɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ-
ɦɢ�ɧɚɥɟɠɢɬɶ�ɞɨ�ɝɪɭɩɢ�ɫɢɪɨɜɢɧɢ, ɹɤɚ�ɜɚɠɤɨ�ɜɿɞɞɚɽ�ɫɿɤ, ɨɫɤɿɥɶɤɢ�ɡɧɚ-
ɱɧɚ�ɱɚɫɬɤɚ�ɜɨɥɨɝɢ�ɡɧɚɯɨɞɢɬɶɫɹ�ɜ�ɤɨɥɨʀɞɧɨ�ɡɜ¶ɹɡɚɧɿɣ�ɮɨɪɦɿ.  

Ɍɨɦɭ, ɞɨɰɿɥɶɧɿɫɬɶ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɦɟɬɨɞɿɜ� ɛɿɨɬɟɯɧɨɥɨɝɿʀ� ɞɥɹ 
ɩɿɞɜɢɳɟɧɧɹ�ɫɨɤɨɜɿɞɞɚɱɿ�ɣɨɲɬɢ�ɬɚ�ɨɬɪɢɦɚɧɧɹ�ɫɨɤɿɜ�ɡ�ɜɢɫɨɤɢɦɢ�ɬɟɯ-
ɧɨɥɨɝɿɱɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ, ɧɟ�ɜɢɤɥɢɤɚɽ�ɫɭɦɧɿɜɿɜ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɣɨɲɬɚ, ɫɩɨɫɨɛɢ�ɩɿɞɜɢɳɟɧɧɹ� ɤɥɿɬɢɧɧɨʀ�ɩɪɨ-
ɧɢɤɧɨɫɬɿ (ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɛɥɚɧɲɭɜɚɧɧɹ, ɨɛɪɨɛɤɚ�ɇȼɑ - ɟɧɟɪɝɿɽɸ�ɬɚ 
ɮɟɪɦɟɧɬɧɢɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ� ɪɿɡɧɨɧɚɩɪɚɜɥɟɧɨʀ� ɞɿʀ (Pectinex XXL, 
Amylaze AG XXL, Ɏɪɭɤɬɨɡɢɦ� ɤɨɥɨɪ), ɫɨɤɨɜɿɞɞɚɱɚ, ɛɿɨɥɨɝɿɱɧɨ-
ɚɤɬɢɜɧɿ�ɪɟɱɨɜɢɧɢ (ȻȺɊ). 

The article is dedicated to researches on methods which help to 
increase cell permeability and its use for increasing the yield of yoshta 
juice. Taking into account the availability and wide distribution of 
yoshta, its content of BAS and resistance to shattering when fully riped, 
it would be reasonable to use yoshta for industrial processing in the pro-
duction of juices. Nowadays there is a strong tendency of natural juices 
production, which contains the whole complex of BAS. By its physio-
logical, cytological and anatomical characteristics yoshta belongs to a 
group of raw materials, which hardly returns juice. A great part of mois-
ture in yoshta is in colloid-bound form. Expediency of using methods of 
biotechnology to improve juice return of yoshta and producing juices 
with high technological features doesn’t raise any doubt. 

Keywords: yoshta, methods of improving cell permeability 
(freezing, blanching, microwave and enzyme processing (Pectinex XXL, 
Amylaze AG XXL, fructosyme color), juice return, biologically active 
substances (BAS). 

ȼɿɞɨɦɨ, ɳɨ� ɧɚɣɛɿɥɶɲ� ɩɨɲɢɪɟɧɢɦɢ� ɩɪɨɞɭɤɬɚɦɢ 
ɯɚɪɱɭɜɚɧɧɹ, ɹɤɿ� ɜɨɥɨɞɿɸɬɶ� ɚɧɬɢɨɤɢɫɥɸɜɚɥɶɧɨɸ� ɞɿɽɸ, 
ɽ�ɫɨɤɢ. ɋɨɤɢ – ɰɟ�ɧɚɬɭɪɚɥɶɧɿ�ɪɿɞɤɿ�ɯɚɪɱɨɜɿ�ɩɪɨɞɭɤɬɢ, 
ɹɤɿ�ɨɬɪɢɦɭɸɬɶ�ɡɿ�ɫɜɿɠɢɯ,  ɫɬɢɝɥɢɯ�ɩɥɨɞɿɜ�ɬɚ�ɹɝɿɞ.  Ɉɜɨ-
ɱɟɜɿ� ɿ�ɮɪɭɤɬɨɜɿ�ɫɨɤɢ – ɰɟ�ɞɠɟɪɟɥɨ�ɰɭɤɪɿɜ�ɪɿɡɧɨɝɨ�ɩɨ-
ɯɨɞɠɟɧɧɹ: ɝɥɸɤɨɡɢ, ɮɪɭɤɬɨɡɢ, ɫɚɯɚɪɨɡɢ, ɦɚɥɶɬɨɡɢ, 
ɪɚɛɿɧɨɡɢ, ɝɚɥɚɤɬɨɡɢ� ɬɚ� ɿɧɲɢɯ. ȼ�ɨɜɨɱɟɜɢɯ� ɫɨɤɚɯ�ɦɟɧ-
ɲɟ� ɨɪɝɚɧɿɱɧɢɯ� ɤɢɫɥɨɬ,  ɫɚɦɟ� ɬɨɦɭ� ɜɨɧɢ� ɦɚɸɬɶ� ɛɿɥɶɲ 
ɩɪɿɫɧɢɣ�ɫɦɚɤ, ɚɥɟ�ɛɚɝɚɬɲɿ�ɦɿɧɟɪɚɥɶɧɢɦɢ�ɪɟɱɨɜɢɧɚɦɢ, 
ɬɚɤɢɦɢ�ɹɤ�ɤɚɥɿɣ, ɧɚɬɪɿɣ, ɤɚɥɶɰɿɣ, ɡɚɥɿɡɨ. Ɏɪɭɤɬɨɜɿ�ɫɨ-
ɤɢ,  ɹɤ�ɩɪɚɜɢɥɨ,  ɦɚɸɬɶ  ɜɢɳɭ�ɤɚɥɨɪɿɣɧɿɫɬɶ,  ɨɫɤɿɥɶɤɢ�ɜ 
ɧɢɯ� ɛɿɥɶɲɟ� ɰɭɤɪɿɜ, ɚɥɟ� ɜɨɧɢ� ɱɭɞɨɜɨ� ɨɱɢɳɚɸɬɶ� ɨɪɝɚ-
ɧɿɡɦ. ɋɨɤɢ�ɿɡ�ɹɝɿɞ�ɦɚɸɬɶ�ɜɢɫɨɤɢɣ�ɜɦɿɫɬ�ɝɥɸɤɨɡɢ, ɮɪɭ-
ɤɬɨɡɢ�ɿ�ɧɢɡɶɤɢɣ – ɫɚɯɚɪɨɡɢ�ɬɚ�ɰɿɥɢɣ�ɤɨɦɩɥɟɤɫ�ɛɿɨɥɨɝɿ-
ɱɧɨ�ɚɤɬɢɜɧɢɯ� ɪɟɱɨɜɢɧ (ȻȺɊ), ɬɚɤɢɯ� ɹɤ: ɜɿɬɚɦɿɧɢ, ɤɚ-
ɪɨɬɢɧɨʀɞɢ, ɩɨɥɿɮɟɧɨɥɶɧɿ� ɫɩɨɥɭɤɢ (ɚɧɬɨɰɿɚɧɢ, ɮɥɚɜɨ-
ɧɨʀɞɢ, ɤɚɬɟɯɿɧɢ, ɨɤɫɿɤɨɪɢɱɧɿ�ɤɢɫɥɨɬɢ�ɬɨɳɨ).  

Ⱦɿɹ�ɫɨɤɿɜ�ɭɧɿɤɚɥɶɧɚ.  Ɉɤɪɿɦ�ɬɨɝɨ,  ɳɨ�ɜɨɧɢ�ɦɚɸɬɶ 
ɨɫɜɿɠɚɸɱɭ� ɬɚ� ɡɚɝɚɥɶɧɨ� ɡɦɿɰɧɸɸɱɭ� ɞɿɸ� ɧɚ� ɨɪɝɚɧɿɡɦ, 
ɳɟ�ɣ�ɞɨɡɜɨɥɹɸɬɶ�ɩɿɞɜɢɳɢɬɢ�ɩɪɚɰɟɡɞɚɬɧɿɫɬɶ. Ɍɚɤɚ�ɪɿɡ-
ɧɨɩɥɚɧɨɜɚ�ɞɿɹ�ɫɨɤɿɜ�ɩɨɹɫɧɸɽɬɶɫɹ�ɬɢɦ, ɳɨ�ɜɨɧɢ�ɦɚɣɠɟ 
ɧɟ�ɜɢɦɚɝɚɸɬɶ�ɟɧɟɪɝɟɬɢɱɧɢɯ�ɡɚɬɪɚɬ�ɧɚ�ɜɫɦɨɤɬɭɜɚɧɧɹ�ɜ 
ɲɥɭɧɤɨɜɨ�ɤɢɲɤɨɜɨɦɭ�ɬɪɚɤɬɿ� ɬɚ�ɨɞɪɚɡɭ�ɠ�ɜɤɥɸɱɚɸɬɶ-
ɫɹ� ɜ� ɨɛɦɿɧ� ɪɟɱɨɜɢɧ, ɚɤɬɢɜɿɡɭɸɱɢ� ɛɿɨɯɿɦɿɱɧɿ� ɩɪɨɰɟɫɢ, 
ɳɨ, ɜ�ɫɜɨɸ�ɱɟɪɝɭ, ɫɩɪɢɹɬɥɢɜɨ�ɜɩɥɢɜɚɽ�ɧɚ�ɜɿɞɧɨɜɥɸɜɚ-
ɥɶɧɿ�ɩɪɨɰɟɫɢ�ɜ�ɨɪɝɚɧɿɡɦɿ [2, 6, 7, 9]. 

ɉɪɚɜɢɥɶɧɨ�ɨɬɪɢɦɚɧɿ�ɫɨɤɢ�ɡɛɟɪɿɝɚɸɬɶ�ɜɫɿ�ɨɫɧɨɜɧɿ 
ɜɥɚɫɬɢɜɨɫɬɿ� ɫɜɿɠɢɯ�ɨɜɨɱɿɜ,  ɮɪɭɤɬɿɜ� ɬɚ� ɹɝɿɞ� ɬɚ� ɜɨɥɨɞɿ-
ɸɬɶ�ɚɪɨɦɚɬɨɦ�ɿ�ɫɦɚɤɨɦ�ɫɢɪɨɜɢɧɢ, ɡ�ɹɤɨʀ�ɜɨɧɢ�ɜɢɝɨɬɨ-
ɜɥɟɧɿ. ɉɪɨ�ɰɿɧɧɿɫɬɶ� ɩɥɨɞɨɜɢɯ� ɬɚ� ɹɝɿɞɧɢɯ� ɫɨɤɿɜ� ɤɪɚɳɟ 
ɜɫɶɨɝɨ�ɦɨɠɧɚ� ɫɭɞɢɬɢ� ɡɚ� ɛɚɝɚɬɫɬɜɨɦ� ɬɚ� ɪɿɡɧɨɦɚɧɿɬɧɿɫ-
ɬɸ� ɜ� ɧɢɯ� ɯɚɪɱɨɜɢɯ� ɬɚ� ɛɿɨɥɨɝɿɱɧɨ� ɤɨɪɢɫɧɢɯ� ɪɟɱɨɜɢɧ. 
ȼɦɿɫɬ�ɰɭɤɪɭ�ɜ�ɫɨɤɚɯ�ɫɤɥɚɞɚɽ:  ɜɿɞ 4  ÷  5  ɞɨ 18  ÷  20  %,  
ɤɢɫɥɨɬ –  5  ÷  8  ɝ�ɞɦ3, ɦɿɧɟɪɚɥɶɧɢɯ� ɫɨɥɟɣ – 2,8 ÷5,0 ɝ/ 
ɞɦ3, ɚɡɨɬɢɫɬɢɯ�ɫɩɨɥɭɤ 2,2 ÷ 4,0 ɝ/ ɞɦ3, ɤɚɥɨɪɿɣɧɿɫɬɶ�ɜɿɞ 
35 ɞɨ 75 ɤɤɚɥ (ɧɚ 100ɝ) [9].  

Ȼɿɨɥɨɝɿɱɧɚ� ɰɿɧɧɿɫɬɶ� ɫɨɤɿɜ� ɩɨɥɹɝɚɽ� ɳɟ� ɣ� ɜ� ɬɨɦɭ,  
ɳɨ� ɜɨɧɢ� ɫɩɪɢɹɸɬɶ� ɛɿɥɶɲ� ɩɨɜɧɨɦɭ� ɡɚɫɜɨɽɧɧɸ� ɠɢɪɿɜ, 
ɛɿɥɤɿɜ,  ɰɭɤɪɿɜ,  ɹɤɿ�ɧɚɞɯɨɞɹɬɶ�ɜ� ɨɪɝɚɧɿɡɦ�ɥɸɞɢɧɢ�ɡ� ɿɧ-
ɲɢɦɢ�ɯɚɪɱɨɜɢɦɢ�ɩɪɨɞɭɤɬɚɦɢ. ɋɨɤɢ� ɜɢɦɢɜɚɸɬɶ� ɡ� ɨɪ-
ɝɚɧɿɡɦɭ�ɬɨɤɫɢɧɢ, ɲɥɚɤɢ, ɩɨɤɪɚɳɭɸɬɶ�ɿɦɭɧɿɬɟɬ, ɚɤɬɢɜɿ-
ɡɭɸɬɶ�ɮɟɪɦɟɧɬɢ.  

ɋɟɪɟɞ�ɤɨɧɫɟɪɜɨɜɚɧɨʀ�ɮɪɭɤɬɨɜɨ�ɹɝɿɞɧɨʀ�ɩɪɨɞɭɤɰɿʀ 
ɫɨɤɢ�ɡɚɣɦɚɸɬɶ�ɩɪɨɜɿɞɧɟ�ɦɿɫɰɟ, ɚ�ɜɢɪɨɛɧɢɰɬɜɨ�ʀɯ – ɜɢ-
ɞɿɥɢɥɨɫɶ�ɜ�ɫɚɦɨɫɬɿɣɧɭ�ɝɚɥɭɡɶ. 

Ɍɟɯɧɨɥɨɝɿɹ�ɨɬɪɢɦɚɧɧɹ�ɫɨɤɿɜ�ɿɡ�ɬɪɚɞɢɰɿɣɧɢɯ�ɜɢɞɿɜ 
ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ� ɫɢɪɨɜɢɧɢ� ɞɨɫɬɚɬɧɶɨ�ɧɚɭɤɨɜɨ� ɨɛʉɪɭɧ-
ɬɨɜɚɧɚ [9, 10, 12]. 

ȼɿɞɨɦɨ, ɳɨ�ɩɪɢ�ɜɦɿɫɬɿ�ɫɨɤɭ�ɜ�ɩɥɨɞɚɯ�ɞɨ 90 % ɩɿ-
ɫɥɹ�ɦɟɯɚɧɿɱɧɨɝɨ�ɩɨɞɪɿɛɧɟɧɧɹ�ɿ�ɩɪɟɫɭɜɚɧɧɹ�ɫɨɤɨɜɿɞɞɚ-
ɱɚ�ɪɿɡɧɢɯ�ɜɢɞɿɜ�ɫɢɪɨɜɢɧɢ�ɪɿɡɧɚ, ɜ�ɡɜ¶ɹɡɤɭ�ɡ�ɱɢɦ�ʀʀ�ɭɦɨ-
ɜɧɨ�ɞɿɥɹɬɶ�ɧɚ�ɥɟɝɤɨɩɪɟɫɭɽɦɭ (ɹɛɥɭɤɚ, ɜɢɧɨɝɪɚɞ, ɜɢɲ-
ɧɹ,  ɜɢɯɿɞ� ɫɨɤɭ 60  –  70  %,  ɩɪɢɱɨɦɭ,  ɞɨ 50  %  -  ɫɿɤ-
ɫɚɦɨɩɥɢɜ) ɿ�ɜɚɠɤɨɩɪɟɫɭɽɦɭ (ɫɥɢɜɢ, ɱɨɪɧɚ�ɫɦɨɪɨɞɢɧɚ, 
ɜɢɯɿɞ�ɫɨɤɭ 30 – 40 %). 

Ɂɚ�ɛɿɨɮɿɡɢɱɧɨɸ�ɬɟɨɪɿɽɸ�ɫɨɤɨɜɿɞɞɚɱɿ, ɜɢɯɿɞ� ɫɨɤɭ, 
ɜ�ɨɫɧɨɜɧɨɦɭ, ɛɭɞɟ�ɡɚɥɟɠɚɬɢ�ɜɿɞ�ɧɚɥɟɠɧɨʀ�ɩɨɩɟɪɟɞɧɶɨʀ 
ɩɿɞɝɨɬɨɜɤɢ�ɫɢɪɨɜɢɧɢ, ɫɩɪɹɦɨɜɚɧɨʀ�ɧɚ�ɩɿɞɜɢɳɟɧɧɹ�ɤɥɿ-
ɬɢɧɧɨʀ� ɩɪɨɧɢɤɧɨɫɬɿ� ɛɿɨɥɨɝɿɱɧɢɯ� ɦɟɦɛɪɚɧ� ɩɥɨɞɨɜɢɯ 
ɬɤɚɧɢɧ. 

ɇɚ�ɡɞɚɬɧɿɫɬɶ�ɩɥɨɞɨɜɢɯ�ɤɥɿɬɢɧ�ɩɿɞɞɚɜɚɬɢɫɹ�ɦɟɯɚ-
ɧɿɱɧɨɦɭ�ɩɨɞɪɿɛɧɟɧɧɸ�ɜɩɥɢɜɚɸɬɶ�ɧɟ�ɬɿɥɶɤɢ�ɬɚɤɿ�ɮɿɡɿɨ-
ɥɨɝɿɱɧɿ� ɩɨɤɚɡɧɢɤɢ, ɹɤ� ɜ¶ɹɡɤɿɫɬɶ� ɬɚ� ɟɥɚɫɬɢɱɧɿɫɬɶ� ɰɢɬɨ-
ɩɥɚɡɦɢ, ɚɥɟ� ɿ� ɰɢɬɨɥɨɝɨ�ɚɧɚɬɨɦɿɱɧɿ� ɩɨɤɚɡɧɢɤɢ� ɤɥɿɬɢɧ-
ɧɨʀ� ɫɬɪɭɤɬɭɪɢ – ɱɚɫɬɤɚ� ɰɢɬɨɩɥɚɡɦɢ� ɜ� ɤɥɿɬɢɧɚɯ, ɬɨɜ-
ɳɢɧɚ�ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɨɤ, ɿ� ɤɿɥɶɤɿɫɬɶ� ɩɪɨɜɿɞɧɢɯ� ɩɭɱɤɿɜ, 
ɬɚ�ɜɦɿɫɬ�ɿ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɮɨɪɦ�ɡɜ¶ɹɡɤɭ�ɜɨɥɨɝɢ. 

ɉɟɤɬɢɧɨɜɿ� ɪɟɱɨɜɢɧɢ,  ɳɨ�ɜɯɨɞɹɬɶ� ɞɨ� ɫɤɥɚɞɭ� ɤɥɿ-
ɬɢɧɧɢɯ� ɫɬɿɧɨɤ� ɿ� ɦɿɠɤɥɿɬɢɧɧɨʀ� ɪɟɱɨɜɢɧɢ, ɬɚɤɨɠ� ɜɩɥɢ-
ɜɚɸɬɶ�ɧɚ�ɡɞɚɬɧɿɫɬɶ�ɪɨɫɥɢɧɧɢɯ�ɬɤɚɧɢɧ�ɜɿɞɞɚɜɚɬɢ�ɫɿɤ. 

Ⱦɥɹ� ɩɿɞɜɢɳɟɧɧɹ� ɜɢɯɨɞɭ� ɫɨɤɭ� ɡ� ɜɚɠɤɨɩɪɟɫɭɽɦɨʀ 
ɫɢɪɨɜɢɧɢ�ɜ 1,5 – 2 ɪɚɡɢ�ɜ�ɬɟɯɧɨɥɨɝɿʀ, ɞɨɞɚɬɤɨɜɨ�ɞɨ�ɦɟ-
ɯɚɧɿɱɧɨɝɨ�ɩɨɞɪɿɛɧɟɧɧɹ, ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ�ɪɿɡɧɿ�ɮɿɡɢɱɧɿ 
ɦɟɬɨɞɢ� ɩɨɩɟɪɟɞɧɶɨʀ� ɨɛɪɨɛɤɢ� ɦɟɡɝɢ – ɬɟɩɥɨɜɭ, ɡɚɦɨ-
ɪɨɠɭɜɚɧɧɹ, ɟɥɟɤɬɪɨɩɥɚɡɦɨɥɿɡ, ɇȼɑ – ɟɧɟɪɝɿɸ. 

ɍ� ɦɿɠɧɚɪɨɞɧɿɣ� ɩɪɚɤɬɢɰɿ� ɡ� ɦɟɬɨɸ� ɩɿɞɜɢɳɟɧɧɹ 
ɜɢɯɨɞɭ�ɫɨɤɭ�ɬɚ�ɡɛɚɝɚɱɟɧɧɹ�ɣɨɝɨ�ȻȺɊ�ɲɢɪɨɤɨ�ɜɢɤɨɪɢɫ-
ɬɨɜɭɸɬɶ�ɛɿɨɬɟɯɧɨɥɨɝɿɸ – ɮɟɪɦɟɧɬɚɬɢɜɧɭ�ɨɛɪɨɛɤɭ�ɫɢ-
ɪɨɜɢɧɢ. 

Ɍɚɤ, Ɉɫɨɤɿɧɚ�ɇ�Ɇ. [8] ɜɢɜɱɚɥɚ�ɜɩɥɢɜ�ɬɟɩɥɨɜɨʀ�ɬɚ�ɮɟ-
ɪɦɟɧɬɚɬɢɜɧɨʀ�ɨɛɪɨɛɤɢ (ɱɨɪɧɚ�ɫɦɨɪɨɞɢɧɚ) ɧɚ�ɜɢɯɿɞ�ɫɨɤɭ.  



ǯȳȜȝȞȜȤȓȟȖ, ȏȳȜȠȓȣțȜșȜȑȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ, ǯǮǾ  
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Ɍɟɩɥɨɜɚ� ɨɛɪɨɛɤɚ� ɡɛɿɥɶɲɭɽ� ɜɢɯɿɞ� ɫɨɤɭ� ɭ 1,5-
2,5 ɪɚɡɢ, ɩɨɪɿɜɧɹɧɨ� ɡ� ɦɟɯɚɧɿɱɧɢɦ� ɩɨɞɪɿɛɧɟɧɧɹɦ , ɚɥɟ 
ɩɪɢ�ɰɶɨɦɭ�ɜɠɟ�ɡɚ�ɬɟɦɩɟɪɚɬɭɪɢ 50 ÷ 55 °ɋ�ɤɥɿɬɢɧɢ�ɜɿɞ-
ɦɢɪɚɸɬɶ�ɩɪɨɬɹɝɨɦ 5 ɯɜɢɥɢɧ; ɚ�ɨɛɪɨɛɤɚ�ɡ�ɜɢɤɨɪɢɫɬɚɧ-
ɧɹɦ�ɮɟɪɦɟɧɬɭ�ɩɟɤɬɨɮɨɟɬɢɞɢɧɭ – ɜɢɯɿɞ�ɫɨɤɭ�ɫɬɚɧɨɜɢɜ 
57-60 %, ɡ�ɩɟɪɟɯɨɞɨɦ�ɭ� ɫɿɤ 97 % ɜɦɿɫɬɭ�ɚɫɤɨɪɛɿɧɨɜɨʀ 
ɤɢɫɥɨɬɢ. 

Ɍɤɚɱ�ɇ�ȱ. [11] ɩɪɨɜɟɞɟɧɿ�ɞɨɫɥɿɞɠɟɧɧɹ, ɩɨɜ¶ɹɡɚɧɿ�ɡ 
ɨɬɪɢɦɚɧɧɹɦ�ɫɨɤɿɜ�ɿɡ�ɞɢɤɨɪɨɫɥɢɯ�ɹɝɿɞ – ɚɪɨɧɿʀ, ɛɭɡɢɧɢ 
ɱɨɪɧɨʀ, ɱɨɪɧɢɰɿ, ɿɪɝɢ, ɩɿɞɜɢɳɟɧɨʀ�ɛɿɨɥɨɝɿɱɧɨʀ�ɰɿɧɧɨɫɬɿ 
ɬɚ�ɡ�ɜɢɫɨɤɨɸ�ɛɚɪɜɧɨɸ�ɞɿɽɸ�ɬɚ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɭ�ɧɚɣ-
ɛɿɥɶɲɿɣ�ɦɿɪɿ�ɩɟɪɟɯɿɞ  ȻȺɊ�ɭ�ɫɨɤɢ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɩɪɢ�ɩɨ-
ɩɟɪɟɞɧɿɣ� ɨɛɪɨɛɰɿ� ɫɢɪɨɜɢɧɢ�ɩɟɪɟɞ�ɩɪɟɫɭɜɚɧɧɹɦ� ɿɡ� ɜɢ-
ɤɨɪɢɫɬɚɧɧɹɦ�ɮɟɪɦɟɧɬɧɢɯ�ɩɪɟɩɚɪɚɬɿɜ�ɩɟ-
ɤɬɨɥɿɬɢɱɧɨʀ�ɬɚ�ɰɟɥɸɥɨɥɿɬɢɱɧɨʀ�ɞɿʀ.  

Ⱥɧɚɥɨɝɿɱɧɿ�ɞɨɫɥɿɞɠɟɧɧɹ�ɩɪɨɜɨɞɢɥɢ 
ɏɨɦɢɱ�Ƚ�ɉ. [3, 5, 13, 14] , Ʉɢɪɢɥɶɱɟɧɤɨ 
Ɇ�ȼ. [5], Ɍɟɥɟɠɟɧɤɨ� Ʌ�Ɇ. [15], Ⱦɭɛɨɜɚ 
Ƚ�ȯ. [1, 3, 4], ɹɤɿ�ɜɫɬɚɧɨɜɢɥɢ, ɳɨ�ɜɢɤɨɪɢ-
ɫɬɚɧɧɹ� ɪɿɡɧɢɯ� ɜɢɞɿɜ� ɩɨɩɟɪɟɞɧɶɨʀ� ɬɟɯɧɨ-
ɥɨɝɿɱɧɨʀ� ɨɛɪɨɛɤɢ� ɞɥɹ� ɞɢɤɨɪɨɫɥɢɯ� ɹɝɿɞ 
�ɮɟɪɦɟɧɬɚɬɢɜɧɚ� ɨɛɪɨɛɤɚ, ɛɥɚɧɲɭɜɚɧɧɹ, 
ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɇȼɑ�ɨɛɪɨɛɤɚ) ɩɪɢɜɨ-
ɞɢɬɶ�ɞɨ�ɡɛɿɥɶɲɟɧɧɹ�ɜɢɯɨɞɭ�ɫɨɤɭ�ɬɚ�ɛɿɥɶɲ 
ɡɧɚɱɧɨɝɨ� ɜɢɥɭɱɟɧɧɹ� ɛɚɪɜɧɢɯ� ɪɟɱɨɜɢɧ� ɿɡ 
ɫɢɪɨɜɢɧɢ�ɜ�ɫɿɤ�ɡɚ�ɪɚɯɭɧɨɤ�ɩɨɲɤɨɞɠɟɧɧɹ 
ɤɥɿɬɢɧɧɢɯ�ɦɟɦɛɪɚɧ�ɬɚ�ɨɛɨɥɨɧɨɤ (ɧɚ 15,3 
÷33,9%). 

ɉɪɢ� ɩɟɪɟɪɨɛɰɿ� ɮɪɭɤɬɿɜ� ɬɚ� ɹɝɿɞ� ɧɚ 
ɫɿɤ� ɜɠɟ� ɧɚ� ɩɟɪɲɢɯ� ɫɬɚɞɿɹɯ� ɜɢɪɨɛɧɢɱɨɝɨ 
ɰɢɤɥɭ� ɫɩɨɫɬɟɪɿɝɚɸɬɶɫɹ� ɡɦɿɧɢ�ɩɨɤɚɡɧɢɤɿɜ 
ɹɤɨɫɬɿ, ɹɤɿ�ɩɨɜ¶ɹɡɚɧɿ�ɡɿ�ɡɦɿɧɚɦɢ�ɛɚɪɜɧɢɯ�ɪɟɱɨɜɢɧ, ɨɫɨ-
ɛɥɢɜɨ� ɰɟ� ɫɬɨɫɭɽɬɶɫɹ� ɩɿɝɦɟɧɬɿɜ, ɨɫɤɿɥɶɤɢ� ɩɿɝɦɟɧɬɢ, ɡɚ 
ɫɜɨɽɸ� ɯɿɦɿɱɧɨɸ� ɩɪɢɪɨɞɨɸ, ɞɭɠɟ� ɧɟɫɬɿɣɤɿ� ɫɩɨɥɭɤɢ� ɿ 
ɩɿɞɞɚɸɬɶɫɹ� ɡɦɿɧɚɦ� ɩɿɞ� ɞɿɽɸ� ɤɢɫɧɸ�ɩɨɜɿɬɪɹ, ɪɇ� ɫɟɪɟ-
ɞɨɜɢɳɚ, ɬɟɦɩɟɪɚɬɭɪɢ, ɜɚɠɤɢɯ�ɦɟɬɚɥɿɜ.  

ɇɚɭɤɨɜɰɹɦɢ�ɬɚ�ɮɚɯɿɜɰɹɦɢ - ɩɪɚɤɬɢɤɚɦɢ�ɤɨɧɫɟɪ-
ɜɧɨʀ� ɝɚɥɭɡɿ� ɜɟɞɟɬɶɫɹ� ɩɨɲɭɤ� ɧɨɜɢɯ� ɜɢɞɿɜ� ɫɢɪɨɜɢɧɢ� ɬɚ 
ɫɩɨɫɨɛɿɜ�ʀɯ�ɤɨɧɫɟɪɜɭɜɚɧɧɹ�ɿɡ�ɡɚɛɟɡɩɟɱɟɧɧɹɦ�ɦɿɧɿɦɚɥɶ-
ɧɢɯ� ɜɬɪɚɬ� ɯɚɪɱɨɜɨʀ� ɰɿɧɧɨɫɬɿ. Ⱦɨɫɤɨɧɚɥɿɫɬɶ� ɬɟɯɧɨɥɨɝɿʀ 
ɛɭɞɟ� ɜɢɡɧɚɱɚɬɢɫɶ� ɬɢɦ, ɧɚɫɤɿɥɶɤɢ� ɩɨɜɧɨ� ɜɨɧɚ� ɡɦɨɠɟ 
ɡɚɛɟɡɩɟɱɢɬɢ�ɡɛɟɪɟɠɟɧɧɹ�ȻȺɊ. 

ȼɞɨɫɤɨɧɚɥɟɧɧɹ�ɿɫɧɭɸɱɢɯ�ɬɟɯɧɨɥɨɝɿɣ�ɜɢɪɨɛɧɢɰɬ-
ɜɚ�ɫɨɤɿɜ�ɿɡ�ɩɿɞɜɢɳɟɧɢɦ�ɜɦɿɫɬɨɦ�ȻȺɊ, ɡ�ɦɟɬɨɸ�ɤɨɪɟɥɹ-
ɰɿʀ� ɨɤɢɫɥɸɜɚɥɶɧɢɯ� ɩɪɨɰɟɫɿɜ� ɨɪɝɚɧɿɡɦɭ� ɥɸɞɢɧɢ� ɬɚ� ʀʀ 
ɿɦɭɧɿɬɟɬɭ, ɽ�ɚɤɬɭɚɥɶɧɨɸ�ɩɪɨɛɥɟɦɨɸ�ɫɭɱɚɫɧɨɫɬɿ.  

ɍ�ɡɜ¶ɹɡɤɭ�ɡ�ɰɢɦ,  ɦɟɬɨɸ�ɪɨɛɨɬɢ�ɛɭɥɨ�ɩɪɨɜɟɞɟɧɧɹ 
ɤɨɦɩɥɟɤɫɭ�ɞɨɫɥɿɞɠɟɧɶ, ɩɨɜ¶ɹɡɚɧɢɯ� ɿɡ� ɨɬɪɢɦɚɧɧɹɦ� ɫɨ-
ɤɿɜ�ɩɿɞɜɢɳɟɧɨʀ�ɛɿɨɥɨɝɿɱɧɨʀ�ɰɿɧɧɨɫɬɿ�ɬɚ�ɡɛɟɪɟɠɟɧɧɹ�ɩɪɢ 
ɰɶɨɦɭ�ʀɯ�ɧɚɬɭɪɚɥɶɧɨɫɬɿ. 

Ɉɛ¶ɽɤɬɨɦ�ɞɨɫɥɿɞɠɟɧɶ�ɨɛɪɚɧɨ�ɣɨɲɬɭ (ɝɿɛɪɢɞ�ɱɨɪ-
ɧɨʀ� ɫɦɨɪɨɞɢɧɢ� ɬɚ� ɚʉɪɭɫɭ� ɡɜɢɱɚɣɧɨɝɨ� ɬɚ� ɪɨɡɬɨɩɢɪɟɧɨ-
ɝɨ). ȼ�Ɂɚɯɿɞɧɿɣ�ȯɜɪɨɩɿ�ɣɨɲɬɚ�ɞɨɫɬɚɬɧɶɨ�ɩɨɲɢɪɟɧɚ, ɚ�ɜ 
ɤɪɚʀɧɚɯ�ɋɯɿɞɧɨʀ�ȯɜɪɨɩɢ�ɜɨɧɚ�ɧɚɣɱɚɫɬɿɲɟ�ɜɢɤɨɧɭɽ�ɞɟ-
ɤɨɪɚɬɢɜɧɿ� ɮɭɧɤɰɿʀ� ɬɚ� ɞɥɹ� ɩɪɨɦɢɫɥɨɜɨʀ� ɩɟɪɟɪɨɛɤɢ 
ɩɪɚɤɬɢɱɧɨ�ɧɟ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ. Ɂɚɫɬɨɫɭɜɚɧɧɹ�ɰɿɽʀ�ɫɢ-
ɪɨɜɢɧɢ�ɩɪɢ�ɜɢɝɨɬɨɜɥɟɧɧɿ�ɪɿɡɧɢɯ�ɩɪɨɞɭɤɬɿɜ�ɯɚɪɱɭɜɚɧɧɹ 
ɭɩɨɜɿɥɶɧɸɽɬɶɫɹ�ɜɿɞɫɭɬɧɿɫɬɸ�ɬɟɯɧɨɥɨɝɿɣ�ɬɚ�ɨɛɥɚɞɧɚɧɧɹ 
ɞɥɹ�ʀɯ�ɜɢɪɨɛɧɢɰɬɜɚ. 

Ƀɨɲɬɭ�ɜɜɚɠɚɸɬɶ�ɫɤɚɪɛɧɢɰɟɸ�ɜɿɬɚɦɿɧɿɜ�ɬɚ�ɩɨɠɢ-
ɜɧɢɯ�ɪɟɱɨɜɢɧ. Ⱦɥɹ�ɩɿɞɬɜɟɪɞɠɟɧɧɹ�ɰɶɨɝɨ�ɛɭɥɨ�ɜɢɜɱɟɧɨ 
ʀʀ�ɯɿɦɿɱɧɢɣ�ɫɤɥɚɞ. Ⱦɚɧɿ, ɨɬɪɢɦɚɧɿ�ɩɿɞ�ɱɚɫ�ɞɨɫɥɿɞɠɟɧɶ, 
ɧɚɜɟɞɟɧɿ�ɜ�ɬɚɛɥɢɰɿ 1  (ɱɨɪɧɚ�ɫɦɨɪɨɞɢɧɚ�ɬɚ�ɚʉɪɭɫ�ɜɡɹɬɿ 

ɞɥɹ�ɩɨɪɿɜɧɹɧɧɹ). 
Ⱥɧɚɥɿɡɭɸɱɢ� ɞɚɧɿ� ɬɚɛɥ. 1 ɦɨɠɧɚ� ɫɬɜɟɪɞɠɭɜɚɬɢ, 

ɳɨ�ɣɨɲɬɚ�ɡɚ�ɯɿɦɿɱɧɢɦ�ɫɤɥɚɞɨɦ�ɧɟ�ɩɨɫɬɭɩɚɽɬɶɫɹ�ɛɚɬɶ-
ɤɿɜɫɶɤɢɦ�ɮɨɪɦɚɦ (ɱɨɪɧɿɣ�ɫɦɨɪɨɞɢɧɿ�ɬɚ�ɚʉɪɭɫɭ) ɬɚ�ɳɨ 
ɞɨɰɿɥɶɧɿɫɬɶ� ʀʀ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɭ� ɤɨɧɫɟɪɜɭɜɚɧɧɿ� ɧɟ� ɜɢ-
ɤɥɢɤɚɽ�ɫɭɦɧɿɜɭ. 

ȼɪɚɯɨɜɭɸɱɢ� ɞɨɫɬɭɩɧɿɫɬɶ, ɲɢɪɨɤɟ� ɩɨɲɢɪɟɧɧɹ, 
ɜɦɿɫɬ�ɰɿɧɧɢɯ�ȻȺɊ, ɚ�ɬɚɤɨɠ�ɫɬɿɣɤɿɫɬɶ�ɞɨ�ɨɫɢɩɚɧɧɹ�ɩɪɢ 
ɩɨɜɧɨɦɭ�ɞɨɡɪɿɜɚɧɧɿ, ɞɨɰɿɥɶɧɨ�ɛɭɥɨ�ɛ�ɜɢɤɨɪɢɫɬɚɬɢ�ɣɨ-
ɲɬɭ�ɞɥɹ�ɩɪɨɦɢɫɥɨɜɨʀ�ɩɟɪɟɪɨɛɤɢ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɫɨɤɿɜ, 
ɨɫɤɿɥɶɤɢ�ɫɮɨɪɦɭɜɚɥɚɫɶ�ɫɬɿɣɤɚ�ɬɟɧɞɟɧɰɿɹ�ɞɨ�ɡɪɨɫɬɚɧɧɹ 
ɨɛɫɹɝɿɜ�ɜɢɪɨɛɧɢɰɬɜɚ�ɧɚɬɭɪɚɥɶɧɢɯ�ɫɨɤɿɜ, ɜ�ɹɤɢɯ�ɛɢ�ɦɚ-
ɤɫɢɦɚɥɶɧɨ�ɛɭɜ�ɡɛɟɪɟɠɟɧɢɣ�ɜɟɫɶ�ɤɨɦɩɥɟɤɫ�ȻȺɊ. 

Ƀɨɲɬɚ� ɡɚ� ɫɜɨʀɦɢ� ɮɿɡɿɨɥɨɝɿɱɧɢɦɢ� ɬɚ� ɰɢɬɨɥɨɝɨ-
ɚɧɚɬɨɦɿɱɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɧɚɥɟɠɢɬɶ� ɞɨ� ɝɪɭɩɢ 
ɫɢɪɨɜɢɧɢ,  ɹɤɚ� ɩɨɝɚɧɨ� ɜɿɞɞɚɽ� ɫɿɤ.  ɉɨɩɟɪɟɞɧɿ� ɞɨɫɥɿ-
ɞɠɟɧɧɹ� ɮɨɪɦ� ɡɜ¶ɹɡɤɭ� ɜɨɥɨɝɢ� ɩɨɤɚɡɚɥɢ,  ɳɨ� ɜɨɥɨɝɚ� ɜ 
ɣɨɲɬɿ�ɡɧɚɯɨɞɢɬɶɫɹ�ɩɪɢɛɥɢɡɧɨ�ɜ�ɨɞɧɚɤɨɜɢɯ�ɤɿɥɶɤɨɫɬɹɯ, 
ɹɤ� ɭ� ɤɨɥɨʀɞɧɨ�ɡɜ¶ɹɡɚɧɿɣ, ɬɚɤ� ɿ� ɜ� ɨɫɦɨɬɢɱɧɨ�ɡɜ¶ɹɡɚɧɿɣ 
ɮɨɪɦɚɯ [7]. Ɍɨ�ɯɨɱɚ�ɫɨɤɨɜɢɬɿɫɬɶ�ɹɝɿɞ�ɫɬɚɧɨɜɢɬɶ 94 %, 
ɳɨ� ɛɭɥɨ� ɞɨɫɥɿɞɠɟɧɨ� ɚɰɢɞɨɦɟɬɪɢɱɧɢɦ� ɦɟɬɨɞɨɦ, (ɞɥɹ 
ɜɢɫɨɤɨɤɢɫɥɨɬɧɨʀ� ɫɢɪɨɜɢɧɢ), ɜɢɥɭɱɢɬɢ� ɫɿɤ� ɿɡ� ɧɢɯ, ɧɟ 
ɡɚɫɬɨɫɭɜɚɜɲɢ� ɩɨɩɟɪɟɞɧɶɨʀ� ɨɛɪɨɛɤɢ, ɩɪɚɤɬɢɱɧɨ� ɧɟɦɨ-
ɠɥɢɜɨ. ȼɢɤɨɪɢɫɬɚɧɧɹ� ɥɢɲɟ�ɦɟɯɚɧɿɱɧɨɝɨ�ɩɨɞɪɿɛɧɟɧɧɹ 
ɞɚɽ�ɡɦɨɝɭ�ɨɞɟɪɠɚɬɢ�ɥɢɲɟ�ɞɨ 30 % ɫɨɤɭ. 

Ɍɨɦɭ,  ɞɥɹ� ɩɿɞɜɢɳɟɧɧɹ� ɜɢɯɨɞɭ� ɫɨɤɭ� ɡ� ɣɨɲɬɢ� ɬɚ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɡɛɚɝɚɱɟɧɧɹ�ɝɨɬɨɜɨɝɨ�ɩɪɨɞɭɤɬɭ�ɛɿɨɥɨɝɿ-
ɱɧɨ�ɚɤɬɢɜɧɢɦɢ� ɪɟɱɨɜɢɧɚɦɢ� ɜɢɜɱɚɥɢɫɶ� ɬɚɤɿ� ɫɩɨɫɨɛɢ 
ɩɨɩɟɪɟɞɧɶɨʀ� ɨɛɪɨɛɤɢ� ɫɢɪɨɜɢɧɢ� ɩɟɪɟɞ� ɩɪɟɫɭɜɚɧɧɹɦ, 
ɹɤ: ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɛɥɚɧɲɭɜɚɧɧɹ, ɨɛɪɨɛɤɚ�ɦɟɡɝɢ�ɇȼɑ 
ɬɚ� ɮɟɪɦɟɧɬɧɢɦɢ� ɩɪɟɩɚɪɚɬɚɦɢ. Ʉɨɧɬɪɨɥɟɦ� ɫɥɭɠɢɥɢ 
ɹɝɨɞɢ� ɣɨɲɬɢ, ɹɤɿ� ɛɭɥɢ� ɩɿɞɞɚɧɿ� ɦɟɯɚɧɿɱɧɨɦɭ� ɩɨɞɪɿɛ-
ɧɟɧɧɸ.  

Ɂɚɦɨɪɨɠɭɜɚɧɧɹ� ɩɪɨɜɨɞɢɥɨɫɶ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɿ 
(t= - 18 °ɋ). ɉɪɢ� ɰɶɨɦɭ�ɤɥɿɬɢɧɢ�ɩɨɲɤɨɞɠɭɜɚɥɢɫɶ�ɧɟ-
ɡɧɚɱɧɨ�ɬɚ�ɜɢɯɿɞ�ɫɨɤɭ�ɫɬɚɧɨɜɢɜ 35 %. 

Ȼɥɚɧɲɭɜɚɧɧɹ�ɡɞɿɣɫɧɸɜɚɥɢ�ɜɨɞɨɸ�ɩɪɢ�ɬɟɦɩɟɪɚ-
ɬɭɪɿ (t=75 °ɋ, Ĳ=10ɯɜ) ɬɚ� ɩɚɪɨɸ – ɩɪɢ (t=100 °ɋ, 
Ĳ=3ɯɜ),  ɹɤ�ɿ�ɩɪɢ�ɡɚɦɨɪɨɠɭɜɚɧɧɿ,  ɤɥɿɬɢɧɢ�ɦɚɥɨ�ɩɨɲɤɨ-
ɞɠɭɜɚɥɢɫɶ� ɬɚ� ɜɢɯɿɞ� ɫɨɤɭ� ɜ� ɨɛɨɯ� ɜɢɩɚɞɤɚɯ� ɫɬɚɧɨɜɢɜ –  
35 %. 

ɉɪɢ� ɨɛɪɨɛɰɿ� ɹɝɿɞ� ɇȼɑ - ɟɧɟɪɝɿɽɸ (ɱɚɫɬɨɬɚ 
2400Ɇɝɰ, Ĳ=23÷50 ɫ), ɬɟɦɩɟɪɚɬɭɪɚ� ɜɫɟɪɟɞɢɧɿ� ɩɥɨɞɿɜ 
ɞɨɫɹɝɚɥɚ 80÷90 °ɋ, ɚ�ɜɢɯɿɞ�ɫɨɤɭ�ɫɬɚɧɨɜɢɜ – 37 %. 

Ɍɚɛɥɢɰɹ 1 
ɏɿɦɿɱɧɢɣ�ɫɤɥɚɞ�ɣɨɲɬɢ, ɱɨɪɧɨʀ�ɫɦɨɪɨɞɢɧɢ�ɬɚ�ɚʉɪɭɫɭ 

ɉɨɤɚɡɧɢɤ 
ɇɚɡɜɚ�ɫɢɪɨɜɢɧɢ 

Ƀɨɲɬɚ ɑɨɪɧɚ�ɫɦɨ-
ɪɨɞɢɧɚ Ⱥʉɪɭɫ 

Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�ɫɭɯɢɯ�ɪɟɱɨ-
ɜɢɧ, % 9,80-13,50 11,60-14,10 10,90-11,50 

Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�ɰɭɤɪɿɜ, % 5,22-7,80 6,18-9,46 6,80-7,60 
Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�ɬɢɬɪɨɜɚɧɢɯ 

ɤɢɫɥɨɬ, % 1,67-1,80 1,86-2,67 1,90-2,80 

Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�ɩɟɤɬɢɧɨɜɢɯ 
ɪɟɱɨɜɢɧ, % 1,50-1,80 0,80-1,60 0,90-1,20 

ȼɦɿɫɬ�ɜɿɬɚɦɿɧɿɜ, ɦɝ/100ɝ:    
ɋ  97,5-149,6 218,3-257,6 28,7-30,0 
ȼ1 0,041-0,060 0,030-0,050 0,009-0,010 
ȼ2  0,029-0,057 0,036-0,061 0,018-0,020 
ɊɊ 0,450-0,640 1,003-1,146 0,160-0,250 
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Ⱦɥɹ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɹɝɿɞ�ɣɨɲɬɢ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ�ɮɟ-
ɪɦɟɧɬɧɿ� ɩɪɟɩɚɪɚɬɢ� ɪɿɡɧɨɧɚɩɪɚɜɥɟɧɨʀ� ɞɿʀ (ɜɢɪɨɛɧɢɰɬɜɚ� ɇɿ-
ɦɟɱɱɢɧɢ): 

� ɩɟɤɬɨɥɿɬɢɱɧɨʀ�ɞɿʀ (Pectinex XXL); 
� ɰɟɥɸɥɨɥɿɬɢɱɧɨʀ�ɞɿʀ (Amylaze AG XXL); 
� ɤɨɦɩɥɟɤɫɧɨʀ�ɞɿʀ (Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪ). 
ȼɢɛɿɪ�ɫɚɦɟ�ɰɢɯ�ɮɟɪɦɟɧɬɿɜ�ɛɭɜ�ɧɟ�ɜɢɩɚɞɤɨɜɢɦ, ɨɫɤɿ-

ɥɶɤɢ� ɣɨɲɬɭ� ɜɿɞɧɨɫɹɬɶ� ɞɨ� ɞɢɤɨɪɨɫɥɢɯ� ɹɝɿɞ, ɜ� ɯɿɦɿɱɧɨɦɭ 
ɫɤɥɚɞɿ�ɹɤɨʀ, ɨɤɪɿɦ�ɞɨɫɬɚɬɧɶɨ�ɜɟɥɢɤɨʀ�ɤɿɥɶɤɨɫɬɿ�ɩɟɤɬɢɧɨɜɢɯ 
ɪɟɱɨɜɢɧ, ɩɪɢɫɭɬɧɿɣ�ɳɟ� ɤɨɦɩɥɟɤɫ� ɿɧɲɢɯ� ɛɿɨɩɨɥɿɦɟɪɿɜ (ɬɚ-
ɤɢɯ, ɹɤ�ɤɥɿɬɤɨɜɢɧɚ, ɝɟɦɿɰɟɥɸɥɨɡɚ�ɬɚ�ɿɧɲɿ), ɹɤɿ�ɬɿɫɧɨ�ɜɡɚɽɦɨ-
ɩɨɜ¶ɹɡɚɧɿ�ɦɿɠ�ɫɨɛɨɸ. Ɍɨɦɭ, ɞɥɹ�ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɬɚɤɨʀ 
ɫɢɪɨɜɢɧɢ, ɞɨɰɿɥɶɧɨ� ɛɭɥɨ� ɛ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɮɟɪɦɟɧɬɧɿ 
ɩɪɟɩɚɪɚɬɢ�ɡ�ɩɟɜɧɢɦ�ɤɨɦɩɥɟɤɫɨɦ�ɜɿɞɩɨɜɿɞɧɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ. 
Ɏɟɪɦɟɧɬɧɿ�ɩɪɟɩɚɪɚɬɢ�ɜɧɨɫɢɥɢ�ɜ�ɤɿɥɶɤɨɫɬɹɯ 0,01, 0,02, 0,03 
% ɞɨ�ɦɚɫɢ�ɦɟɡɝɢ,  ɞɿɚɩɚɡɨɧ�ɬɟɦɩɟɪɚɬɭɪ,  ɜ�ɹɤɨɦɭ�ɩɪɨɜɨɞɢ-
ɥɢɫɶ�ɞɨɫɥɿɞɠɟɧɧɹ, ɥɟɠɚɜ�ɜ�ɦɟɠɚɯ — 45÷55 °ɋ, ɬɪɢɜɚɥɿɫɬɶ 
ɨɛɪɨɛɤɢ — 90 ɯɜɢɥɢɧ�ɩɪɢ�ɩɟɪɿɨɞɢɱɧɨɦɭ�ɩɨɦɿɲɭɜɚɧɧɿ�ɦɟɡ-
ɝɢ. 

ɉɿɫɥɹ�ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɫɿɤ�ɨɬɪɢɦɭɜɚɥɢ�ɦɟ-
ɬɨɞɨɦ�ɩɪɟɫɭɜɚɧɧɹ. Ⱦɚɧɿ�ɞɨɫɥɿɞɠɟɧɶ�ɜɩɥɢɜɭ�ɪɿɡɧɢɯ�ɫɩɨɫɨɛɿɜ 
ɩɨɩɟɪɟɞɧɶɨʀ� ɨɛɪɨɛɤɢ� ɣɨɲɬɢ� ɧɚ� ɫɨɤɨɜɿɞɞɚɱɭ� ɧɚɜɟɞɟɧɨ� ɜ 
ɬɚɛɥ. 2. 

Ɂ�ɬɚɛɥ. 2 ɜɢɞɧɨ, ɳɨ�ɞɥɹ�ɹɝɿɞ�ɣɨɲɬɢ�ɰɿɥɤɨɦ�ɩɿɞɬɜɟɪ-
ɞɠɭɽɬɶɫɹ�ɛɿɨɮɿɡɢɱɧɚ�ɬɟɨɪɿɹ�ɫɨɤɨɜɿɞɞɚɱɿ, ɚ�ɜɢɯɿɞ�ɫɨɤɭ�ɡɚɥɟ-
ɠɢɬɶ�ɜɿɞ�ɫɬɭɩɟɧɹ�ɩɨɲɤɨɞɠɟɧɧɹ�ɤɥɿɬɢɧ. Ɇɿɧɿɦɚɥɶɧɢɣ�ɜɢɯɿɞ 
ɫɨɤɭ - 29 % ɨɞɟɪɠɚɥɢ�ɩɪɢ�ɦɟɯɚɧɿɱɧɨɦɭ�ɩɨɞɪɿɛɧɟɧɧɿ� ɹɝɿɞ, 
ɫɬɭɩɿɧɶ� ɩɨɲɤɨɞɠɟɧɧɹ� ɤɥɿɬɢɧ� ɭ� ɰɶɨɦɭ� ɜɢɩɚɞɤɭ� ɛɭɥɚ� ɧɚɣ-
ɦɟɧɲɨɸ - 30 %. ɉɪɢ�ɡɚɫɬɨɫɭɜɚɧɧɿ�ɿɧɲɢɯ�ɫɩɨɫɨɛɿɜ�ɩɨɩɟɪɟɞ-
ɧɶɨʀ� ɨɛɪɨɛɤɢ (ɡɚɦɨɪɨɠɭɜɚɧɧɹ, ɛɥɚɧɲɭɜɚɧɧɹ�ɜɨɞɨɸ�ɬɚ�ɩɚ-
ɪɨɸ, ɨɛɪɨɛɤɚ�ɦɟɡɝɢ�ɣɨɲɬɢ�ɇȼɑ�ɟɧɟɪɝɿɽɸ�ɬɚ�ɮɟɪɦɟɧɬɧɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ) ɬɚɤɨɠ� ɿɫɧɭɽ� ɩɪɹɦɚ� ɡɚɥɟɠɧɿɫɬɶ� ɜɢɯɨɞɭ� ɫɨɤɭ 
ɜɿɞ�ɫɬɭɩɟɧɸ�ɩɨɲɤɨɞɠɟɧɧɹ�ɤɥɿɬɢɧ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ� ɛɥɚɧɲɭɜɚɧɧɹ� ɜɨɞɨɸ, ɩɚɪɨɸ� ɬɚ� ɡɚɦɨ-
ɪɨɠɭɜɚɧɧɹ�ɞɨɡɜɨɥɢɥɨ�ɡɛɿɥɶɲɢɬɢ�ɜɢɯɿɞ�ɫɨɤɭ�ɧɚ 6 %, ɚ�ɩɪɢ 
ɨɛɪɨɛɰɿ�ɇȼɑ – ɧɚ 8 %, ɚ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɮɟɪɦɟɧɬɧɢɯ�ɩɪɟɩɚ-
ɪɚɬɿɜ�ɰɟɥɸɥɨɥɿɬɢɱɧɨʀ�ɞɿʀ – ɧɚ 7 %, ɚ�ɩɟɤɬɨɥɿɬɢɱɧɨʀ  ɬɚ�ɤɨɦ-
ɩɥɟɤɫɧɨʀ�ɞɿʀ – ɧɚ 31 %. 

Ɍɚɤɢɦ�ɱɢɧɨɦ, ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɦɚɤɫɢɦɚɥɶɧɢɣ�ɜɢɯɿɞ 
ɫɨɤɭ 60 % ɞɨɫɹɝɚɽɬɶɫɹ�ɩɪɢ�ɨɛɪɨɛɰɿ�ɦɟɡɝɢ�ɣɨɲɬɢ�ɮɟɪɦɟɧɬ-
ɧɢɦɢ�ɩɪɟɩɚɪɚɬɚɦɢ�ɩɟɤɬɨɥɿɬɢɱɧɨʀ�ɬɚ�ɤɨɦɩɥɟɤɫɧɨʀ�ɞɿʀ�ɿ�ɩɨɹɫ-
ɧɸɽɬɶɫɹ�ɰɟ�ɪɭɣɧɭɜɚɧɧɹɦ�ɰɢɬɨɩɥɚɡɦɟɧɧɢɯ�ɨɛɨɥɨɧɨɤ�ɬɚ�ɧɚɹ-
ɜɧɿɫɬɸ�ɜ�ɹɝɨɞɚɯ�ɣɨɲɬɢ�ɞɨɫɬɚɬɧɶɨ�ɜɟɥɢɤɨʀ�ɤɿɥɶɤɨɫɬɿ�ɩɟɤɬɢɧɭ 
(1,50-1,80 %).   

Ⱦɿɹ�ɮɟɪɦɟɧɬɭ Pectinex XXL ɛɭɥɚ�ɧɚɩɪɚɜɥɟɧɚ�ɧɚ�ɪɨɡ-

ɱɟɩɥɟɧɧɹ�ɩɪɨɬɨɩɟɤɬɢɧɭ�ɡ�ɭɬɜɨɪɟɧɧɹɦ�ɪɨɡɱɢɧɧɨɝɨ�ɩɟɤɬɢɧɭ. 
Ⱦɚɧɿ�ɞɨɫɥɿɞɠɟɧɶ�ɜɢɯɨɞɭ�ɫɨɤɭ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɮɟɪɦɟɧɬɭ 
Pectinex XXL ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ.1. 

ȱɡ�ɪɢɫ. 1 ɜɢɞɧɨ, ɳɨ�ɡ�ɩɿɞɜɢɳɟɧɧɹɦ�ɬɟɦɩɟɪɚɬɭɪɢ�ɮɟɪ-
ɦɟɧɬɚɰɿʀ�ɬɚ�ɤɨɧɰɟɧɬɪɚɰɿʀ�ɮɟɪɦɟɧɬɭ, ɜɢɯɿɞ�ɫɨɤɭ�ɡɛɿɥɶɲɭɽɬɶ-
ɫɹ�ɜ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɤɨɧɬɪɨɥɟɦ�ɩɪɢɛɥɢɡɧɨ�ɭ 2 ɪɚɡɢ. 

Ɏɟɪɦɟɧɬ Amylaze AG XXL ɜɨɥɨɞɿɽ�ɧɚɛɨɪɨɦ�ɮɟɪɦɟɧ-
ɬɿɜ�ɟɧɞɨ- ɬɚ�ɟɤɡɨɝɟɧɧɨʀ�ɞɿʀ, ɹɤɿ�ɪɭɣɧɭɸɬɶ�ɫɬɪɭɤɬɭɪɭ�ɤɥɿɬɢɧ-
ɧɢɯ�ɫɬɿɧɨɤ�ɿ�ɰɿɥɿɫɧɿɫɬɶ�ɪɨɫɥɢɧɧɢɯ�ɬɤɚɧɢɧ. Ɍɨɦɭ, ɩɪɢ�ɜɢɤɨ-
ɪɢɫɬɚɧɧɿ�ɮɟɪɦɟɧɬɿɜ�ɰɟɥɸɥɨɥɿɬɢɱɧɨʀ�ɞɿʀ�ɫɥɿɞ�ɨɱɿɤɭɜɚɬɢ, ɳɨ 
ɮɟɪɦɟɧɬɧɚ�ɨɛɪɨɛɤɚ�ɜɩɥɢɜɚɬɢɦɟ�ɿ�ɧɚ�ɜɢɥɭɱɟɧɧɹ�ȻȺɊ (ɩɨɥɿ-
ɮɟɧɨɥɶɧɢɯ�ɫɩɨɥɭɤ, ɨɪɝɚɧɿɱɧɢɯ�ɤɢɫɥɨɬ, ɜɿɬɚɦɿɧɿɜ, ɰɭɤɪɿɜ, ɹɤɿ 
ɽ�ɫɬɪɭɤɬɭɪɨɜɚɧɢɦɢ�ɤɨɦɩɥɟɤɫɚɦɢ�ɜɭɝɥɟɜɨɞɿɜ (ɰɟɥɸɥɨɡɢ�ɬɚ 
ɝɟɦɿɰɟɥɸɥɨɡɢ). 

ȼɢɯɿɞ�ɫɨɤɭ�ɩɪɢ�ɪɿɡɧɢɯ�ɤɨɧɰɟɧɬɪɚɰɿɹɯ�ɮɟɪɦɟɧɬɭ Am-
ylaze AG XXL ɬɚ�ɩɪɢ�ɪɿɡɧɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɮɟɪɦɟɧɬɚɰɿʀ�ɩɨ-
ɤɚɡɚɧɨ�ɧɚ�ɪɢɫ. 2. 

Ⱥɧɚɥɿɡ�ɪɟɡɭɥɶɬɚɬɿɜ (ɪɢɫ.2) ɩɨɤɚɡɭɽ, ɳɨ�ɡ�ɩɿɞɜɢɳɟɧɧɹɦ 
ɬɟɦɩɟɪɚɬɭɪɢ�ɬɚ�ɡɛɿɥɶɲɟɧɧɹɦ�ɤɿɥɶɤɨɫɬɿ�ɮɟɪɦɟɧɬɭ, ɜɢɯɿɞ�ɫɨ-
ɤɭ�ɡɛɿɥɶɲɭɽɬɶɫɹ�ɥɢɲɟ�ɧɚ 7 % ɭ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɤɨɧɬɪɨɥɟɦ.  

Ɏɟɪɦɟɧɬ� Ɏɪɭɤɬɨɡɢɦ� ɤɨɥɨɪ� ɤɨɦɩɥɟɤɫɧɨʀ� ɞɿʀ, ɹɤɢɣ 
ɧɚɣɱɚɫɬɿɲɟ�ɞɨɰɿɥɶɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ�ɞɥɹ�ɨɬɪɢɦɚɧɧɿ�ɿɧɬɟ-
ɧɫɢɜɧɨ�ɡɚɛɚɪɜɥɟɧɢɯ�ɫɨɤɿɜ. ɉɪɢ�ɣɨɝɨ�ɞɿʀ�ɛɚɪɜɧɿ�ɪɟɱɨɜɢɧɢ�ɟɤ-
ɫɬɪɚɝɭɸɬɶɫɹ� ɿɡ�ɦɟɡɝɢ� ɬɚ� ɡɚɥɢɲɚɸɬɶɫɹ� ɫɬɚɛɿɥɶɧɢɦɢ�ɜ� ɫɨɰɿ. 
Ɂɚɛɟɡɩɟɱɭɽɬɶɫɹ� ɪɨɡɩɚɞ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ� ɬɚ� ɲɜɢɞɤɟ 
ɡɧɢɠɟɧɧɹ�ɜ¶ɹɡɤɨɫɬɿ�ɮɪɭɤɬɨɜɨʀ�ɦɟɡɝɢ, ɳɨ�ɩɨɥɟɝɲɭɽ�ɬɚ�ɩɪɢɫ-
ɤɨɪɸɽ�ɩɪɟɫɭɜɚɧɧɹ, ɚ�ɬɚɤɨɠ�ɡɛɿɥɶɲɭɽ�ɜɢɯɿɞ�ɫɨɤɭ. ȼɢɯɿɞ�ɫɨɤɭ 
ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ�ɮɟɪɦɟɧɬɭ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪ 
ɩɨɤɚɡɚɧɨ�ɧɚ�ɪɢɫ.3. Ɂ�ɩɿɞɜɢɳɟɧɧɹɦ�ɬɟɦɩɟɪɚɬɭɪɢ�ɬɚ�ɤɨɧɰɟɧɬ-
ɪɚɰɿʀ�ɮɟɪɦɟɧɬɭ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪ�ɜɢɯɿɞ�ɫɨɤɭ�ɡɛɿɥɶɲɭɽɬɶɫɹ 

Ɍɚɛɥɢɰɹ 2 
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ɉɨɤɚɡɧɢɤɢ 

ɋɩɨɫɨɛɢ�ɩɨɩɟɪɟɞɧɶɨʀ�ɩɿɞɝɨɬɨɜɤɢ�ɦɟɡɝɢ�ɣɨɲɬɢ 
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ȼɢɯɿɞ�ɫɨɤɭ, % 29,0 35,0 35,0 35,0 37,0 60,0 36,0 60,0 
ɋɬɭɩɿɧɶ�ɩɨɲɤɨɞɠɟɧɧɹ�ɤɥɿɬɢɧ, % 30,0 36,0 37,0 35,0 39,0 63,0 38,0 62,0 
Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�ɫɭɯɢɯ�ɪɨɡɱɢɧɧɢɯ  
ɪɟɱɨɜɢɧ, %  13,0 14,0 13,4 14,6 14,7 15,3 13,2 15,0 

ȼ¶ɹɡɤɿɫɬɶ, ɫɚɧɬɢɫɬɨɤɫɢ  16,58 10,95 11,06 10,74 9,98 1,16 1,35 1,28 
 

 

Ɋɢɫ. 1. ȼɢɯɿɞ�ɫɨɤɭ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ  
ɮɟɪɦɟɧɬɭ Pectinec XXL ɜ�ɞɿɚɩɚɡɨɧɿ�ɬɟɦɩɟɪɚɬɭɪ 45-55 °ɋ 
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ɩɪɢɛɥɢɡɧɨ�ɭ 2 ɪɚɡɢ.  
əɤ� ɜɢɞɧɨ� ɿɡ� ɪɢɫ.1 ɬɚ� ɪɢɫ.3, ɜɢɤɨɪɢɫɬɚɧɧɹ� ɮɟɪɦɟɧɬɿɜ 

Pectinex XXL ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ�ɞɨɡɜɨɥɹɽ�ɡɛɿɥɶɲɢɬɢ�ɜɢ-
ɯɿɞ�ɫɨɤɭ�ɩɪɢɛɥɢɡɧɨ�ɭ 2 ɪɚɡɢ�ɩɪɢ�ɨɞɧɚɤɨɜɿɣ�ɬɟɦɩɟɪɚɬɭɪɿ. ɇɚɣ-
ɛɿɥɶɲɢɣ�ɜɢɯɿɞ�ɫɨɤɭ�ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�ɩɪɢ�ɨɛɪɨɛɰɿ�ɞɚɧɢɦɢ�ɮɟ-
ɪɦɟɧɬɚɦɢ�ɜ�ɤɿɥɶɤɨɫɬɿ 0,03 % ɞɨ�ɦɚɫɢ�ɦɟɡɝɢ�ɩɪɢ t=55 °ɋ. ȼɢ-
ɤɨɪɢɫɬɚɧɧɹ�ɞɥɹ�ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɣɨɲɬɢ�ɮɟɪɦɟɧ-
ɬɿɜ Pectinex XXL ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ�ɧɟ�ɬɿɥɶɤɢ�ɩɿɞɜɢɳɭɽ 
ɜɢɯɿɞ�ɫɨɤɭ, ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨɥɶɧɢɦ�ɡɪɚɡɤɨɦ (ɫɿɤ, ɨɬɪɢɦɚ-
ɧɢɣ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɿɫɥɹ�ɦɟɯɚɧɿɱɧɨɝɨ�ɩɨɞɪɿɛɧɟɧɧɹ ) ɧɚ 31 %, 
ɚɥɟ�ɿ�ɨɬɪɢɦɚɬɢ�ɫɿɤ�ɡ�ɜɢɫɨɤɢɦɢ�ɬɟɯɧɨɥɨɝɿɱɧɢɦɢ�ɯɚɪɚɤɬɟɪɢɫɬɢ-
ɤɚɦɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ�ɮɟɪɦɟɧɬɿɜ�ɩɟɤɬɨɥɿɬɢɱɧɨʀ�ɬɚ�ɤɨɦɩɥɟɤɫɧɨʀ 

ɞɿʀ�ɽ�ɟɮɟɤɬɢɜɧɢɦ�ɬɟɯɧɨɥɨɝɿɱɧɢɦ�ɩɪɢɣɨɦɨɦ, ɹɤɢɣ�ɩɪɢɜɨɞɢɬɶ 
ɧɟ�ɬɿɥɶɤɢ�ɞɨ�ɡɛɿɥɶɲɟɧɧɹ�ɜɢɯɨɞɭ�ɫɨɤɭ�ɡ�ɣɨɲɬɢ�ɬɚ�ɲɜɢɞɤɨɫɬɿ 
ɣɨɝɨ�ɜɢɬɹɝɚɧɧɹ, ɚɥɟ�ɿ�ɞɨ�ɡɦɟɧɲɟɧɧɹ�ɜ¶ɹɡɤɨɫɬɿ�ɨɬɪɢɦɚɧɨɝɨ�ɫɨ-
ɤɭ.  

Ɇɨɠɥɢɜɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɮɟɪɦɟɧɬɿɜ� ɪɿɡɧɨɧɚɩɪɚɜɥɟɧɨʀ 
ɞɿʀ Pectinex  XXL,  Amylaze  AG  XXL  ɬɚ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪɭ 
ɞɥɹ�ɩɿɞɜɢɳɟɧɧɹ�ɫɨɤɨɜɿɞɚɱɿ, ɛɭɥɨ�ɛ�ɞɨɰɿɥɶɧɨ�ɜɢɜɱɚɬɢ�ɧɚɞɚɥɿ. 
Ⱥɥɟ�ɩɚɪɚɥɟɥɶɧɨ�ɧɟɨɛɯɿɞɧɨ�ɛɭɥɨ�ɛ�ɩɪɨɜɟɫɬɢ�ɞɨɫɥɿɞɠɟɧɧɹ�ɡɦɿ-
ɧɢ�ɤɿɥɶɤɨɫɬɿ�ɮɟɧɨɥɶɧɢɯ�ɫɩɨɥɭɤ�ɜ�ɣɨɲɬɿ�ɩɪɢ�ɪɿɡɧɢɯ�ɫɩɨɫɨɛɚɯ 
ɩɨɩɟɪɟɞɧɶɨʀ�ɨɛɪɨɛɤɢ�ɦɟɡɝɢ�ɩɟɪɟɞ�ɩɪɟɫɭɜɚɧɧɹɦ, ɹɤɚ�ɜ�ɩɟɜɧɿɣ 
ɦɿɪɿ, ɩɿɞɜɢɳɭɸɱɢ�ɫɨɤɨɜɿɞɞɚɱɭ�ɫɢɪɨɜɢɧɢ, ɦɨɠɥɢɜɨ�ɧɟɝɚɬɢɜɧɨ 
ɜɩɥɢɜɚɬɢɦɟ�ɧɚ�ɹɤɿɫɬɶ�ɨɬɪɢɦɚɧɨɝɨ�ɫɨɤɭ. 
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ɑȿɊɇɈ�ɇ�Ʉ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ȽɍɊȺɅɖ�Ʌ�ɋ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɚɫɢɫɬɟɧɬ, ɅɈɆȺɄȺ�Ɉ�ȼ., ɚɫɩɿɪɚɧɬ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 

ȾɈɋɅȱȾɀȿɇɇə�ȺɊȺȻȱɇɈȽȺɅȺɄɌȺɇɍ�ȾȿɊȿȼɂɇɂ PINUS SILVESTRIS L. 
Ⱥɪɚɛɿɧɨɝɚɥɚɤɬɚɧ (ȺȽ) – ɛɿɨɩɨɥɿɦɟɪ� ɡ� ɲɢɪɨɤɢɦ� ɫɩɟɤɬɪɨɦ 

ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɮɿɡɿɨɥɨɝɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ. ȼɨɞɧɨɸ� ɟɤɫɬɪɚɤɰɿɽɸ� ɡ 
ɞɟɪɟɜɢɧɢ� ɫɨɫɧɢ Pinus silvestris L. ɜɢɥɭɱɟɧɨ� ɩɪɟɩɚɪɚɬ� ɩɨɥɿɫɚɯɚɪɢɞɭ 
ɜɢɫɨɤɨɝɨ� ɫɬɭɩɟɧɸ� ɱɢɫɬɨɬɢ (ɜɦɿɫɬ� ɜɭɝɥɟɜɨɞɿɜ 97,3%). əɤ� ɫɭɩɭɬɧɿ 
ɪɟɱɨɜɢɧɢ�ɜɿɧ�ɦɿɫɬɢɬɶ�ɧɟɡɧɚɱɧɭ�ɤɿɥɶɤɿɫɬɶ�ɫɩɨɥɭɤ�ɮɟɧɨɥɶɧɨʀ�ɩɪɢɪɨɞɢ  
(0,21%). Ⱦɨ� ɫɤɥɚɞɭ� ɦɚɤɪɨɦɨɥɟɤɭɥɢ� ɜɨɞɨɪɨɡɱɢɧɧɨɝɨ� ɩɨɥɿɫɚɯɚɪɢɞɭ 
ɜɯɨɞɹɬɶ� ɩɟɪɟɜɚɠɧɨ� ɡɚɥɢɲɤɢ� ɝɚɥɚɤɬɨɡɢ� ɣ� ɚɪɚɛɿɧɨɡɢ� ɜ� ɦɨɥɹɪɧɨɦɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ 1,0 : 0,7, ɚ� ɬɚɤɨɠ� ɜ� ɦɿɧɨɪɧɿɣ� ɤɿɥɶɤɨɫɬɿ – ɡɚɥɢɲɤɢ 
ɝɥɸɤɭɪɨɧɨɜɨʀ�ɤɢɫɥɨɬɢ. ɍɎ- ɬɚ�ȱɑ�ɫɩɟɤɬɪɢ, ɜɟɥɢɱɢɧɚ�ɤɭɬɚ�ɩɢɬɨɦɨɝɨ 
ɨɩɬɢɱɧɨɝɨ� ɨɛɟɪɬɚɧɧɹ� ɚɧɚɥɨɝɿɱɧɿ� ɬɚɤɢɦ� ȺȽ� ɦɨɞɪɢɧɢ Larix sibirica, 

ɳɨ� ɭ� ɫɭɤɭɩɧɨɫɬɿ� ɞɨɡɜɨɥɹɽ� ɜɿɞɧɟɫɬɢ� ɣɨɝɨ� ɞɨ� ɤɚɬɟɝɨɪɿʀ 
ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧɿɜ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɞɟɪɟɜɢɧɚ� ɯɜɨɣɧɢɯ� ɩɨɪɿɞ, ɫɨɫɧɚ Pinus 
silvestris L., ɚɪɚɛɿɧɨɝɚɥɚɤɬɚɧ. 

Arabinogalactan is biopolymer with a wide spectrum of 
functional-physiological properties. Polysaccharide with a high degree 
of purity has been received from pine wood by water extraction. It 
contains 97,3 % of carbohydrates. There is also 0,21 % of phenolic 
substances in the sample. The composition of a molecule of  

 

 
Ɋɢɫ. 2. ȼɢɯɿɞ�ɫɨɤɭ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ  

ɮɟɪɦɟɧɬɭ Amylaze AG XXL ɜ�ɞɿɚɩɚɡɨɧɿ�ɬɟɦɩɟɪɚɬɭɪ 45-55 °ɋ 
Ɋɢɫ. 3. ȼɢɯɿɞ�ɫɨɤɭ�ɿɡ�ɹɝɿɞ�ɣɨɲɬɢ�ɩɪɢ�ɜɢɤɨɪɢɫɬɚɧɧɿ  

ɮɟɪɦɟɧɬɭ�Ɏɪɭɤɬɨɡɢɦ�ɤɨɥɨɪ�ɜ�ɞɿɚɩɚɡɨɧɿ�ɬɟɦɩɟɪɚɬɭɪ 45-55 °ɋ 
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