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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 
**ɋɟɥɟɤɰɿɣɧɨ�ɝɟɧɟɬɢɱɧɢɣ�ɿɧɫɬɢɬɭɬ, ɦ. Ɉɞɟɫɚ 

ȼɂɁɇȺɑȿɇɇə�ɌȿɏɇɈɅɈȽȱɑɇɂɏ�ȼɅȺɋɌɂȼɈɋɌȿɃ�ȻɈɊɈɒɇȺ�Ɂ�ȻȿɁȺɆȱ-
ɅɈɁɇɈȲ�ɉɒȿɇɂɐȱ�ɁȺ�ɋɌȺɇɈɆ�ȼɍȽɅȿȼɈȾɇɈ�ȺɆȱɅȺɁɇɈȽɈ�ɄɈɆɉɅȿɄɋɍ 

ɍ� ɫɬɚɬɬɿ� ɪɨɡɝɥɹɧɭɬɨ� ɩɢɬɚɧɧɹ� ɞɨɰɿɥɶɧɨɫɬɿ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɡɟɪ-
ɧɨɜɨʀ� ɫɢɪɨɜɢɧɢ� ɡɿ� ɫɩɟɰɢɮɿɱɧɢɦɢ� ɜɥɚɫɬɢɜɨɫɬɹɦɢ� ɩɪɢ� ɜɢɪɨɛɧɢɰɬɜɿ 
ɪɿɡɧɢɯ� ɜɢɞɿɜ� ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ. ɉɪɟɞɫɬɚɜɥɟɧɿ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿ-
ɞɠɟɧɶ� ɫɬɚɧɭ� ɜɭɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɨɝɨ� ɤɨɦɩɥɟɤɫɭ� ɛɨɪɨɲɧɚ� ɩɲɟɧɢɰɿ 
ɜɚɤɫɿ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɛɨɪɨɲɧɨ�ɩɲɟɧɢɰɿ�ɜɚɤɫɿ, ɤɪɨɯɦɚɥɶ, ɚɦɿɥɨɩɟ-
ɤɬɢɧ, ɛɨɪɨɲɧɹɧɿ�ɜɢɪɨɛɢ. 

The article presents study of reasonability of using 
grain materials with specific properties for production of different kind 
of flour products. The results of studies of carbohydrate-
amylase complex of waxy wheat flour are shown. 

Keywords: waxy wheat flour, starch, amylopectin, flour prod-
ucts. 

Ȼɨɪɨɲɧɹɧɿ�ɜɢɪɨɛɢ�ɜɿɞɧɨɫɹɬɶɫɹ�ɞɨ�ɩɪɨɞɭɤɬɿɜ�ɩɨ-
ɜɫɹɤɞɟɧɧɨɝɨ� ɯɚɪɱɭɜɚɧɧɹ� ɭ� ɪɚɰɿɨɧɿ� ɧɚɫɟɥɟɧɧɹ� ɧɚɲɨʀ 
ɤɪɚʀɧɢ. ɉɪɢ� ɰɶɨɦɭ� ɨɫɬɚɧɧɿɦɢ� ɪɨɤɚɦɢ� ɜɿɞɛɭɜɚɽɬɶɫɹ 
ɡɛɿɥɶɲɟɧɧɹ� ɨɛɫɹɝɿɜ� ʀɯ� ɜɢɪɨɛɧɢɰɬɜɚ� ɬɚ� ɩɨɫɬɿɣɧɟ� ɪɨɡ-
ɲɢɪɟɧɧɹ� ɚɫɨɪɬɢɦɟɧɬɭ� ɜ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɭɩɨɞɨɛɚɧɶ 
ɫɩɨɠɢɜɚɱɚ [1,2]. 

ȼɪɚɯɨɜɭɸɱɢ�ɡɪɨɫɬɚɸɱɭ�ɩɨɩɭɥɹɪɧɿɫɬɶ�ɜɢɪɨɛɿɜ, ɞɨ 
ɫɤɥɚɞɭ�ɹɤɢɯ�ɜɯɨɞɢɬɶ� ɡɧɚɱɧɚ�ɱɚɫɬɢɧɚ�ɛɨɪɨɲɧɚ, ɩɨɥɿɩ-
ɲɟɧɧɹ�ɹɤɨɫɬɿ� ɬɚ�ɭɩɨɜɿɥɶɧɟɧɧɹ�ɱɟɪɫɬɜɿɧɧɹ�ɞɚɧɨʀ�ɝɪɭɩɢ 
ɩɪɨɞɭɤɬɿɜ� ɯɚɪɱɭɜɚɧɧɹ� ɽ� ɨɞɧɢɦɢ� ɡ� ɧɚɣɛɿɥɶɲ� ɚɤɬɭɚɥɶ-
ɧɢɯ� ɡɚɜɞɚɧɶ. Ⱥɞɠɟ, ɫɚɦɟ� ɡɨɜɧɿɲɧɿɣ� ɜɢɝɥɹɞ, ɩɨɤɪɚɳɟ-
ɧɢɣ� ɫɦɚɤ� ɩɪɨɞɭɤɬɭ� ɬɚ� ɡɚɛɟɡɩɟɱɟɧɧɹ� ɝɚɪɚɧɬɿɣɧɢɯ 
ɬɟɪɦɿɧɿɜ� ɡɛɟɪɿɝɚɧɧɹ� ɜɢɡɧɚɱɚɸɬɶ� ɣɨɝɨ� ɤɨɧɤɭɪɟɧɬɨɫ-
ɩɪɨɦɨɠɧɿɫɬɶ�ɧɚ�ɪɢɧɤɭ. 

Ɏɨɪɦɭɜɚɧɧɹ� ɹɤɨɫɬɿ� ɩɪɨɞɭɤɬɭ� ɡɚɥɟɠɢɬɶ� ɜɿɞ� ɛɚ-
ɝɚɬɶɨɯ�ɱɢɧɧɢɤɿɜ. Ɉɫɧɨɜɧɢɣ�ɡ�ɧɢɯ – ɬɟɯɧɨɥɨɝɿɱɧɿ�ɜɥɚ-
ɫɬɢɜɨɫɬɿ�ɫɢɪɨɜɢɧɢ, ɹɤɚ�ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ�ɩɪɢ�ɣɨɝɨ�ɜɢ-
ɪɨɛɧɢɰɬɜɿ. əɤ� ɜɿɞɨɦɨ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɪɟɰɟɩɬɭɪɧɢɯ 
ɤɨɦɩɨɧɟɧɬɿɜ� ɜɩɥɢɜɚɸɬɶ� ɧɟ� ɥɢɲɟ� ɧɚ� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɩɚ-
ɪɚɦɟɬɪɢ� ɩɪɨɰɟɫɿɜ� ɜɢɪɨɛɧɢɰɬɜɚ, ɚ� ɣ� ɮɨɪɦɭɸɬɶ� ɩɨ-
ɞɚɥɶɲɿ� ɹɤɿɫɧɿ� ɩɨɤɚɡɧɢɤɢ� ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ� ɬɚ� ɝɨɬɨɜɢɯ 
ɜɢɪɨɛɿɜ. ȼ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɜɢɞɭ, ɛɨɪɨɲɧɹɧɿ� ɜɢɪɨɛɢ 
ɡɧɚɱɧɨ�ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɪɟɰɟɩɬɭɪɧɢɦ�ɫɤɥɚɞɨɦ, ɬɟɯɧɨɥɨ-
ɝɿɽɸ� ɜɢɝɨɬɨɜɥɟɧɧɹ, ɫɬɪɭɤɬɭɪɧɨ�ɦɟɯɚɧɿɱɧɢɦɢ� ɜɥɚɫɬɢ-

ɜɨɫɬɹɦɢ�ɬɿɫɬɚ, ɬɟɤɫɬɭɪɨɸ�ɬɚ�ɫɦɚɤɨɦ. ɉɪɢ�ɰɶɨɦɭ�ɜɢɦɨ-
ɝɢ, ɹɤɢɦ� ɩɨɜɢɧɧɨ� ɜɿɞɩɨɜɿɞɚɬɢ� ɛɨɪɨɲɧɨ, ɹɤ� ɨɫɧɨɜɧɢɣ 
ɪɟɰɟɩɬɭɪɧɢɣ�ɤɨɦɩɨɧɟɧɬ, ɡɚɥɟɠɚɬɶ�ɜɿɞ�ɬɨɝɨ, ɞɥɹ�ɜɢɪɨ-
ɛɧɢɰɬɜɚ�ɹɤɢɯ�ɝɪɭɩ�ɜɢɪɨɛɿɜ�ɜɨɧɨ�ɩɪɢɡɧɚɱɟɧɨ [3].  

ȼɢɤɨɪɢɫɬɚɧɧɹ� ɩɲɟɧɢɱɧɨɝɨ� ɛɨɪɨɲɧɚ� ɡ� ɧɚɣɛɿɥɶɲ 
ɩɪɢɞɚɬɧɢɦɢ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ� ɞɥɹ� ɜɢɪɨɛɧɢɰɬɜɚ� ɩɟɜ-
ɧɢɯ�ɛɨɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ�ɜɠɟ�ɞɚɜɧɨ�ɩɪɚɤɬɢɤɭɽɬɶɫɹ� ɡɚ 
ɦɟɠɚɦɢ�ɧɚɲɨʀ�ɤɪɚʀɧɢ. Ɉɫɧɨɜɧɿ�ɬɢɩɢ�ɛɨɪɨɲɧɚ, ɹɤɿ�ɦɚ-
ɸɬɶ�ɫɩɟɰɢɮɿɱɧɿ�ɬɟɯɧɨɥɨɝɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ, ɩɪɟɞɫɬɚɜɥɟ-
ɧɿ�ɜ�ɬɚɛɥ. 1 [4-7]. 

Ɂɚ� ɿɫɧɭɸɱɢɦɢ� ɫɬɚɧɞɚɪɬɚɦɢ� ɧɚɲɨʀ� ɤɪɚʀɧɢ� ɩɲɟ-
ɧɢɱɧɟ� ɛɨɪɨɲɧɨ� ɤɥɚɫɢɮɿɤɭɽɬɶɫɹ� ɥɢɲɟ� ɡɚ� ɫɨɪɬɚɦɢ [8]. 
ȼɢɤɨɪɢɫɬɚɧɧɹ�ɪɿɡɧɢɯ�ɬɢɩɿɜ�ɛɨɪɨɲɧɚ�ɩɪɢ�ɜɢɪɨɛɧɢɰɬɜɿ 
ɤɨɠɧɨʀ�ɡ�ɝɪɭɩ�ɛɨɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ�ɭ�ɧɚɲɿɣ�ɤɪɚʀɧɿ�ɜɿɞ-
ɫɭɬɧɽ. ɐɟ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɭɫɤɥɚɞɧɟɧɧɹ� ɪɨɛɨɬɢ� ɬɟɯɧɨ-
ɥɨɝɿɜ�ɬɚ�ɧɟ�ɫɩɪɢɹɽ�ɫɬɚɛɿɥɶɧɿɣ�ɹɤɨɫɬɿ�ɝɨɬɨɜɢɯ�ɜɢɪɨɛɿɜ. 

Ɉɫɬɚɧɧɿɦɢ�ɪɨɤɚɦɢ�ɧɚɭɤɨɜɰɹɦɢ, ɫɟɥɟɤɰɿɨɧɟɪɚɦɢ, 
ɫɩɟɰɿɚɥɿɫɬɚɦɢ�ɡɟɪɧɨɩɟɪɟɪɨɛɧɨʀ�ɬɚ�ɯɚɪɱɨɜɨʀ�ɩɪɨɦɢɫɥɨ-
ɜɨɫɬɿ�ɩɪɢɞɿɥɹɽɬɶɫɹ�ɛɚɝɚɬɨ�ɭɜɚɝɢ�ɩɢɬɚɧɧɸ�ɪɨɡɪɨɛɤɢ�ɬɚ 
ɜɩɪɨɜɚɞɠɟɧɧɸ� ɭ� ɜɢɪɨɛɧɢɰɬɜɨ� ɪɿɡɧɢɯ� ɜɢɞɿɜ� ɛɨɪɨɲɧɚ 
ɫɩɟɰɿɚɥɶɧɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ. ɇɟɨɛɯɿɞɧɿɫɬɶ� ɫɬɜɨɪɟɧɧɹ 
ɫɨɪɬɿɜ� ɩɲɟɧɢɰɿ, ɫɩɟɰɢɮɿɱɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɹɤɢɯ 
ɧɚɩɪɚɜɥɟɧɿ� ɧɚ� ɩɨɥɿɩɲɟɧɧɹ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɛɨɪɨɲɧɚ� ɬɚ 
ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ, ɽ� ɚɤɬɭɚɥɶɧɨɸ� ɩɪɨɛɥɟɦɨɸ, 
ɪɿɲɟɧɧɹ� ɹɤɨʀ� ɡɚɛɟɡɩɟɱɢɬɶ� ɫɬɚɛɿɥɿɡɚɰɿɸ� ɹɤɨɫɬɿ� ɝɨɬɨɜɨʀ 

ɩɪɨɞɭɤɰɿʀ. 
ɋɟɥɟɤɰɿɨɧɟɪɚɦɢ� Ɉɞɟɫɶɤɨɝɨ� ɫɟɥɟɤɰɿɣɧɨ-

ɝɟɧɟɬɢɱɧɨɝɨ�ɿɧɫɬɢɬɭɬɭ�ɜ�ɨɫɬɚɧɧɿ�ɪɨɤɢ�ɜɢɜɟɞɟɧɨ�ɧɨɜɢɣ 
ɫɨɪɬ� ɩɲɟɧɢɰɿ –  ɜɚɤɫɿ,  ɤɪɨɯɦɚɥɶ� ɹɤɨʀ� ɦɿɫɬɢɬɶ� ɬɿɥɶɤɢ 
ɚɦɿɥɨɩɟɤɬɢɧ [9,10]. Ⱦɥɹ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ� ɜɢɛɨɪɭ� ɝɪɭɩ 
ɛɨɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ, ɩɪɢ�ɜɢɪɨɛɧɢɰɬɜɿ�ɹɤɢɯ�ɞɨɰɿɥɶɧɨ 
ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ� ɛɨɪɨɲɧɨ� ɩɲɟɧɢɰɿ� ɜɚɤɫɿ (Ȼɉȼ), ɞɨ-
ɫɥɿɞɠɭɜɚɥɢɫɹ�ɣɨɝɨ�ɬɟɯɧɨɥɨɝɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ. Ȼɭɜ�ɩɪɨ-
ɜɟɞɟɧɢɣ� ɚɧɚɥɿɡ� ɫɭɦɿɲɟɣ� ɯɥɿɛɨɩɟɤɚɪɫɶɤɨɝɨ�ɩɲɟɧɢɱɧɨ-
ɝɨ�ɛɨɪɨɲɧɚ (ɏɉȻ) ɡ�ɬɪɚɞɢɰɿɣɧɢɦ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ  

Ɍɚɛɥɢɰɹ 1 
Ɉɫɧɨɜɧɿ�ɬɢɩɢ�ɛɨɪɨɲɧɚ 

Ɍɢɩ�ɛɨɪɨɲɧɚ Ɂɚɫɬɨɫɭɜɚɧɧɹ Ɉɫɨɛɥɢɜɨɫɬɿ 
Ȼɚɝɚɬɨɰɿɥɶɨɜɟ 

(All-purpose flour) 
Ⱦɨɦɚɲɧɹ�ɜɢɩɿɱɤɚ ȼɢɪɨɛɥɟɧɟ�ɡ�ɫɭɦɿɲɿ�ɦ
ɹɤɨɡɟɪɧɨʀ�ɬɚ�ɬɜɟɪɞɨɡɟɪɧɨʀ�ɩɲɟ-

ɧɢɰɿ; ɜɦɿɫɬ�ɛɿɥɤɚ: 8 – 11 % 
ɏɥɿɛɨɩɟɤɚɪɫɶɤɟ 

(Bread flour) 
ɏɥɿɛɨɛɭɥɨɱɧɿ�ɜɢɪɨɛɢ ȼɢɪɨɛɥɟɧɟ�ɡ�ɬɜɟɪɞɨɡɟɪɧɨʀ�ɩɲɟɧɢɰɿ, ɜɦɿɫɬ�ɛɿɥɤɚ: 12 – 

14 % 
ɉɨɥɿɩɲɟɧɟ 

(Self-rising flour) 
Ȼɿɫɤɜɿɬɢ, ɩɟɱɢɜɨ, ɯɥɿɛ�ɡ�ɯɿɦɿɱɧɢɦ�ɪɨɡ-

ɩɭɲɭɜɚɱɟɦ 
Ȼɚɝɚɬɨɰɿɥɶɨɜɟ�ɛɨɪɨɲɧɨ, ɹɤɟ�ɦɿɫɬɢɬɶ�ɫɿɥɶ�ɬɚ�ɩɨɥɿɩɲɭ-
ɜɚɱ 

Ȼɿɫɤɜɿɬɧɟ 
(Cake flour) 

Ȼɿɫɤɜɿɬɢ, ɩɟɱɢɜɨ, ɤɟɤɫɢ ȼɢɪɨɛɥɟɧɟ� ɡ� ɦ
ɹɤɨɡɟɪɧɨʀ� ɩɲɟɧɢɰɿ, ɜɦɿɫɬ� ɛɿɥɤɚ: 7 – 
9 %, ɜɟɥɢɤɢɣ�ɜɦɿɫɬ�ɤɪɨɯɦɚɥɸ 

Ʉɨɧɞɢɬɟɪɫɶɤɟ 
(Pastry flour) 

ɉɟɱɢɜɨ, ɤɟɤɫɢ, ɤɪɟɤɟɪɢ ɉɪɨɦɿɠɧɟ�ɡɚ�ɜɥɚɫɬɢɜɨɫɬɹɦɢ�ɦɿɠ�ɛɿɫɤɜɿɬɧɢɦ�ɬɚ�ɯɥɿɛɨ-
ɩɟɤɚɪɫɶɤɢɦ�ɛɨɪɨɲɧɨɦ, ɜɦɿɫɬ�ɛɿɥɤɚ: 8 – 9 %, 

Ɇɚɤɚɪɨɧɧɟ 
(Semolina flour, 

Durum flour) 

Ɇɚɤɚɪɨɧɧɿ�ɜɢɪɨɛɢ ȼɢɪɨɛɥɟɧɟ�ɡ�ɞɭɪɭɦ�ɩɲɟɧɢɰɿ, ɜɦɿɫɬ�ɛɿɥɤɚ: 11 – 12 % 

ɐɿɥɶɧɨɡɟɪɧɨɜɟ 
(Whole-wheat flour) 

ɏɥɿɛɨɛɭɥɨɱɧɿ�ɜɢɪɨɛɢ ȼɟɥɢɤɢɣ�ɜɦɿɫɬ�ɯɚɪɱɨɜɢɯ�ɜɨɥɨɤɨɧ 

Ȼɿɥɤɨɜɟ 
(Gluten flour) 

Ⱦɿɚɛɟɬɢɱɧɿ�ɯɥɿɛɨɛɭɥɨɱɧɿ�ɜɢɪɨɛɢ, ɫɭ-
ɦɿɲ�ɡ�ɛɟɡɛɿɥɤɨɜɢɦ�ɛɨɪɨɲɧɨɦ 

ȼɦɿɫɬ�ɛɿɥɤɚ: 40 – 45 %, ɦɚɥɢɣ�ɜɦɿɫɬ�ɤɪɨɯɦɚɥɸ 
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ɚɦɿɥɨɡɢ�ɬɚ�ɚɦɿɥɨɩɟɤɬɢɧɭ�ɬɚ�Ȼɉȼ. 
Ɇɚɫɨɜɚ�ɱɚɫɬɤɚ�Ȼɉȼ�ɫɤɥɚɞɚɥɚ 25, 50, 75 ɿ 100 %, 

ɜɿɞɩɨɜɿɞɧɨ. ɍ�ɹɤɨɫɬɿ�ɤɨɧɬɪɨɥɸ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ�ɏɉȻ. 
Ɂ�ɨɝɥɹɞɭ�ɧɚ� ɬɟ, ɳɨ�ɤɪɨɯɦɚɥɶ�Ȼɉȼ�ɜɿɞɪɿɡɧɹɽɬɶɫɹ 

ɫɤɥɚɞɨɦ� ɜɭɝɥɟɜɨɞɿɜ� ɜɿɞ� ɬɪɚɞɢɰɿɣɧɢɯ� ɜɢɞɿɜ� ɛɨɪɨɲɧɚ, 
ɜɜɚɠɚɽɬɶɫɹ�ɧɟɨɛɯɿɞɧɢɦ�ɩɟɪɲ�ɡɚ�ɜɫɟ�ɜɢɜɱɢɬɢ�ɣɨɝɨ�ɜɭ-
ɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɢɣ�ɤɨɦɩɥɟɤɫ.  

�Ⱦɨɫɥɿɞɠɟɧɧɹ� ɫɬɚɧɭ� ɬɚ� ɹɤɿɫɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɤɪɨɯɦɚɥɸ, ɹɤ� ɨɫɧɨɜɧɨʀ� ɫɤɥɚɞɨɜɨʀ� ɱɚɫɬɢɧɢ� ɛɨɪɨɲɧɚ, 
ɧɚɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ� ɩɿɞɿɛɪɚɬɢ� ɧɚɣɛɿɥɶɲ� ɩɪɢɣɧɹɬɧɿ� ɪɟ-
ɰɟɩɬɭɪɢ, ɩɪɨɝɧɨɡɭɜɚɬɢ� ɹɤɿɫɬɶ� ɝɨɬɨɜɢɯ� ɜɢɪɨɛɿɜ� ɿ� ɜɫɬɚ-
ɧɨɜɢɬɢ� ɩɚɪɚɦɟɬɪɢ� ɜɟɞɟɧɧɹ� ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ 
ɩɪɢ�ɜɢɪɨɛɧɢɰɬɜɿ�ɛɨɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ.  

ȼɢɡɧɚɱɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɢ�ɦɚɤɫɢɦɚɥɶɧɨʀ� ɤɥɟɣɫɬɟ-
ɪɢɡɚɰɿʀ� ɬɚ� ɜ¶ɹɡɤɿɫɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɫɭɫɩɟɧɡɿʀ, ɹɤ� ɨɫ-
ɧɨɜɧɢɯ�ɩɨɤɚɡɧɢɤɿɜ� ɫɬɚɧɭ� ɜɭɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɨɝɨ� ɤɨɦ-
ɩɥɟɤɫɭ, ɩɪɨɜɨɞɢɥɢ�ɧɚ�ɚɦɿɥɨɝɪɚɮɿ�Ȼɪɚɛɟɧɞɟɪɚ.  

Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɶ� ɫɜɿɞɱɚɬɶ� ɩɪɨ� ɡɧɚɱɧɿ 
ɜɿɞɦɿɧɧɨɫɬɿ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɤɪɨɯɦɚɥɸ� ɪɿɡɧɢɯ� ɜɢɞɿɜ� ɛɨ-
ɪɨɲɧɚ, ɨɫɨɛɥɢɜɨ�ʀɯ�ɫɭɦɿɲɟɣ (ɬɚɛɥ. 2, ɪɢɫ.1).  

Ɉɬɪɢɦɚɧɿ�ɞɚɧɿ�ɫɜɿɞɱɚɬɶ, ɳɨ�ɡɿ�ɡɛɿɥɶɲɟɧɧɹɦ�ɦɚɫɨ-
ɜɨʀ� ɱɚɫɬɤɢ� Ȼɉȼ� ɜ� ɛɨɪɨɲɧɹɧɿɣ� ɫɭɦɿɲɿ� ɜɿɞɛɭɜɚɽɬɶɫɹ 
ɡɧɢɠɟɧɧɹ� ɬɟɦɩɟɪɚɬɭɪɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ. Ʉɥɟɣɫɬɟɪɢɡɚɰɿɹ 
ɤɪɨɯɦɚɥɸ�Ȼɉȼ�ɩɨɱɢɧɚɽɬɶɫɹ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɿ� ɧɚ 2 °ɋ 
ɧɢɠɱɟ, ɧɿɠ�ɭ�ɬɪɚɞɢɰɿɣɧɨɝɨ�ɛɨɪɨɲɧɚ. ɍ�ɰɶɨɝɨ�ɠ�ɡɪɚɡɤɚ 
ɜCɹɡɤɿɫɬɶ� ɦɚɤɫɢɦɚɥɶɧɨʀ� ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ� ɩɿɞ� ɱɚɫ 
ɧɚɝɪɿɜɚɧɧɹ� ɞɨɫɹɝɚɽɬɶɫɹ� ɲɜɢɞɲɟ� ɿ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ 
ɦɟɧɲɢɦ�ɡɧɚɱɟɧɧɹɦ�ɬɟɦɩɟɪɚɬɭɪɢ. 
ȼ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɤɨɧɬɪɨɥɟɦ, ɬɟɦɩɟɪɚɬɭɪɚ�ɦɚɤɫɢɦɚɥɶɧɨʀ 
ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ�ɞɥɹ�Ȼɉȼ�ɡɧɢɡɢɥɚɫɹ�ɧɚ 14 °ɋ. ɐɹ�ɨɫɨɛ-

ɥɢɜɿɫɬɶ� ɤɪɨɯɦɚɥɸ� Ȼɉȼ, ɦɚɛɭɬɶ, ɩɨɹɫɧɸɽɬɶɫɹ� ɜɿɞ-
ɫɭɬɧɿɫɬɸ� ɭ� ɣɨɝɨ� ɫɤɥɚɞɿ� ɚɦɿɥɨɡɢ. Ɇɿɠ� ɚɦɿɥɨɡɨɸ� ɬɚ 
ɥɿɩɿɞɚɦɢ� ɛɨɪɨɲɧɚ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɤɨɦɩɥɟɤɫɨɭɬɜɨɪɟɧ-
ɧɹ, ɹɤɟ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɭɤɪɿɩɥɟɧɧɹ� ɫɬɪɭɤɬɭɪɢ� ɤɪɨɯ-
ɦɚɥɶɧɨʀ�ɝɪɚɧɭɥɢ, ɜɧɚɫɥɿɞɨɤ�ɱɨɝɨ�ɩɪɨɰɟɫ�ɤɥɟɣɫɬɟɪɢ-
ɡɚɰɿʀ�ɤɪɨɯɦɚɥɸ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɛɿɥɶɲ�ɩɨɜɿɥɶɧɨ�ɬɚ�ɩɪɢ 
ɜɢɳɿɣ� ɬɟɦɩɟɪɚɬɭɪɿ [11,12]. Ɍɨɛɬɨ, ɡɿ� ɡɦɟɧɲɟɧɧɹɦ 
ɦɚɫɨɜɨʀ� ɱɚɫɬɤɢ� ɚɦɿɥɨɡɢ� ɜ� ɛɨɪɨɲɧɹɧɿɣ� ɫɭɦɿɲɿ� ɡɚ 
ɪɚɯɭɧɨɤ�ɜɧɟɫɟɧɧɹ�Ȼɉȼ�ɨɛɦɟɠɭɽɬɶɫɹ�ɿ�ɜɩɥɢɜ�ɚɦɿɥɨɡɨ–
ɥɿɩɿɞɧɢɯ�ɤɨɦɩɥɟɤɫɿɜ�ɧɚ�ɩɪɨɰɟɫ�ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ.  

Ⱥɧɚɥɿɡ�ɨɬɪɢɦɚɧɢɯ�ɞɚɧɢɯ�ɩɨɤɚɡɚɜ, ɳɨ�ɜ¶ɹɡɤɿɫɬɶ 
ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ�ɤɪɨɦɚɥɸ�Ȼɉȼ�ɜɢɳɚ, ɧɿɠ�ɭ�ɏɉȻ. Ɍɚ-
ɤɚ� ɬɟɧɞɟɧɰɿɹ, ɣɦɨɜɿɪɧɨ, ɡɜ¶ɹɡɚɧɚ� ɡ� ɜɥɚɫɬɢɜɨɫɬɹɦɢ 
ɚɦɿɥɨɩɟɤɬɢɧɭ, ɪɨɡɝɚɥɭɠɟɧɚ�ɫɬɪɭɤɬɭɪɚ�ɹɤɨɝɨ�ɫɩɪɢɹɽ 
ɡɧɚɱɧɨ� ɛɿɥɶɲɨɦɭ� ɩɨɝɥɢɧɚɧɧɸ� ɜɨɞɢ� ɡɟɪɧɚɦɢ� ɤɪɨɯ-
ɦɚɥɸ� ɬɚ� ɡɛɿɥɶɲɟɧɧɸ� ʀɯ� ɨɛ
ɽɦɭ� ɩɨɪɿɜɧɹɧɨ� ɡ� ɬɪɚ-
ɞɢɰɿɣɧɢɦ�ɤɪɨɯɦɚɥɟɦ [13].  

ɋɭɬɬɽɜɿ� ɡɦɿɧɢ� ɜɿɞɛɭɜɚɸɬɶɫɹ� ɿ� ɡ� ɩɨɤɚɡɧɢɤɚɦɢ 
ɜ
ɹɡɤɨɫɬɿ� ɤɥɟɣɫɬɟɪɭ� ɜ� ɡɚɥɟɠɧɨɫɬɿ� ɜɿɞ� ɜɦɿɫɬɭ� Ȼɉȼ� ɭ 
ɛɨɪɨɲɧɹɧɿɣ� ɫɭɦɿɲɿ. Ɍɚɤ, ɩɪɢ� ɨɞɧɚɤɨɜɿɣ� ɦɚɫɨɜɿɣ 

ɞɨɥɿ�ɏɉȻ� ɿ�Ȼɉȼ�ɜ� ɫɭɦɿɲɿ,  ɡɧɚɱɟɧɧɹ�ɰɶɨɝɨ�ɩɨɤɚɡɧɢɤɚ 
ɡɦɟɧɲɭɽɬɶɫɹ�ɧɚ 81 % ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨɥɟɦ. ɉɪɨɰɟɫ 
ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ� ɩɪɢ� ɩɨɫɬɿɣɧɨ� ɡɪɨɫɬɚɸɱɿɣ� ɬɟɦɩɟɪɚɬɭɪɿ 
ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɞɢɮɭɡɿɽɸ� ɦɨɥɟɤɭɥ� ɜɨɞɢ� ɜɫɟɪɟɞɢɧɿ 
ɤɪɨɯɦɚɥɶɧɢɯ� ɝɪɚɧɭɥ, ʀɯ� ɝɿɞɪɚɬɚɰɿɽɸ, ɩɪɨɝɪɟɫɭɸɱɢɦ 
ɧɚɛɭɯɚɧɧɹɦ� ɬɚ� ɩɨɞɚɥɶɲɢɦ� ɪɭɣɧɭɜɚɧɧɹɦ, ɳɨ�ɩɪɢɡɜɨ-
ɞɢɬɶ�ɞɨ�ɡɦɿɧɢ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɨɛ
ɽɦɿɜ�ɱɚɫɬɨɱɨɤ�ɤɪɨɯ-
ɦɚɥɸ�ɬɚ�ɜɨɞɢ�ɜ�ɫɭɫɩɟɧɡɿʀ�ɬɚ�ɜɩɥɢɜɚɽ�ɧɚ�ɩɨɤɚɡɧɢɤ�ɜ
ɹɡ-
ɤɨɫɬɿ. Ɂɧɚɱɧɿ�ɡɦɿɧɢ�ɰɶɨɝɨ�ɩɨɤɚɡɧɢɤɚ, ɦɚɛɭɬɶ, ɨɛɭɦɨɜ-
ɥɟɧɿ� ɪɿɡɧɨɸ� ɬɟɦɩɟɪɚɬɭɪɨɸ� ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ� ɤɪɨɯɦɚɥɸ 
Ȼɉȼ�ɿ�ɏɉȻ.  Ɍɨɛɬɨ,  ɡɦɟɧɲɟɧɧɹ�ɜ
ɹɡɤɨɫɬɿ�ɤɥɟɣɫɬɟɪɢɡɚ-
ɰɿʀ� ɩɪɢ� ɜɧɟɫɟɧɧɿ�Ȼɉȼ� ɭ�ɛɨɪɨɲɧɹɧɭ� ɫɭɦɿɲ, ɣɦɨɜɿɪɧɨ, 
ɩɨɜ¶ɹɡɚɧɨ� ɡ� ɞɟɫɬɪɭɤɰɿɽɸ� ɛɿɥɶɲɨʀ� ɱɚɫɬɢɧɢ� ɣɨɝɨ� ɤɪɨɯ-
ɦɚɥɶɧɢɯ� ɝɪɚɧɭɥ, ɹɤɚ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɩɪɢ� ɛɿɥɶɲ� ɧɢɡɶɤɿɣ 
ɬɟɦɩɟɪɚɬɭɪɿ. ȼɪɚɯɨɜɭɸɱɢ� ɨɫɨɛɥɢɜɨɫɬɿ� ɤɪɨɯɦɚɥɸ 
Ȼɉȼ, ɩɪɢ� ɣɨɝɨ� ɜɢɤɨɪɢɫɬɚɧɧɿ� ɞɥɹ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɛɨ-
ɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ, ɣɦɨɜɿɪɧɨ, ɧɟɨɛɯɿɞɧɨ�ɛɭɞɟ�ɫɤɨɪɟɝɭ-
ɜɚɬɢ�ɞɟɹɤɿ�ɬɟɯɧɨɥɨɝɿɱɧɿ�ɩɚɪɚɦɟɬɪɢ. Ȼɿɥɶɲ�ɧɢɡɶɤɚ�ɬɟɦ-
ɩɟɪɚɬɭɪɚ� ɩɨɱɚɬɤɭ� ɬɚ� ɦɚɤɫɢɦɚɥɶɧɨʀ� ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ 

Ȼɉȼ� ɩɪɢɡɜɟɞɟ� ɞɨ� ɡɦɿɧ� ɬɟɦɩɟɪɚɬɭɪɢ� ɜɢɩɿɤɚɧɧɹ� ɛɨ-
ɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ�ɿ�ɡɚɛɟɡɩɟɱɢɬɶ�ɡɧɢɠɟɧɧɹ�ɟɧɟɪɝɨɜɢɬ-
ɪɚɬ�ɧɚ�ɜɢɪɨɛɧɢɰɬɜɿ. 

ȼ� ɯɨɞɿ� ɞɨɫɥɿɞɠɟɧɶ� ɬɚɤɨɠ� ɛɭɥɨ� ɜɫɬɚɧɨɜɥɟɧɨ 
ɜɩɥɢɜ� ɦɚɫɨɜɨʀ� ɱɚɫɬɤɢ� Ȼɉȼ� ɧɚ� ɝɚɡɨɭɬɜɨɪɸɜɚɥɶɧɭ 
ɡɞɚɬɧɿɫɬɶ� ɬɚ� ɿɧɬɟɧɫɢɜɧɿɫɬɶ� ɛɪɨɞɿɧɧɹ� ɛɨɪɨɲɧɹɧɢɯ 
ɫɭɦɿɲɟɣ (ɪɢɫ.  2,  3),  ɹɤ�ɧɚ�ɨɞɧɿ�ɡ�ɧɚɣɜɚɠɥɢɜɿɲɢɯ�ɮɚɤ-
ɬɨɪɿɜ� ɩɪɢ� ɜɢɡɧɚɱɟɧɧɿ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ� ɜɢɪɨɛ 
ɧɢɰɬɜɚ�ɞɪɿɠɞɠɨɜɢɯ�ɛɨɪɨɲɧɹɧɢɯ�ɜɢɪɨɛɿɜ. 

Ɍɚɛɥɢɰɹ 2 
ɉɚɪɚɦɟɬɪɢ�ɩɪɨɰɟɫɭ�ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ  

ɜɨɞɧɨ�ɛɨɪɨɲɧɹɧɨʀ�ɫɭɫɩɟɧɡɿʀ 

ɇɚɡɜɚ  
ɩɨɤɚɡɧɢɤɚ 

ɋɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɏɉȻ�ɬɚ�Ȼɉȼ 
100:0  
�ɤɨɧɬ-
ɪɨɥɶ) 

75:25 50:50 25:75 0:100 

Ɍɟɦɩɟɪɚɬɭ-
ɪɚ�ɩɨɱɚɬɤɭ 
ɤɥɟɣɫɬɟɪɢ-
ɡɚɰɿʀ, ɨɋ 

69,0 69,0 68,0 67,0 67,0 

ȼCɹɡɤɿɫɬɶ 
ɦɚɤɫɢɦɚɥɶ-
ɧɨʀ�ɤɥɟɣɫɬɟ-
ɪɢɡɚɰɿʀ, ɨɞ. 
ɩɪɢɥɚɞɭ 

780 260 150 410 900 

Ɍɟɦɩɟɪɚɬɭ-
ɪɚ�ɦɚɤɫɢɦɚ-
ɥɶɧɨʀ�ɤɥɟɣɫ-
ɬɟɪɢɡɚɰɿʀ, ɨɋ 

88,0 86,0 78,5 75,0 74,0 
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2 – 75:25, 3 – 50:50, 4 – 25:75, 5 – 0:100 
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ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɏɉȻ�ɬɚ�Ȼɉȼ: 1 – 100:0 (ɤɨɧɬɪɨɥɶ),  

2 – 75:25, 3 – 50:50, 4 – 25:75, 5 – 0:100 
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ɋɚɦɟ� ɜɿɞ� ɝɚɡɨɭɬɜɨɪɸɜɚɥɶɧɨʀ� ɡɞɚɬɧɨɫɬɿ� ɛɨɪɨɲɧɚ 
ɡɚɥɟɠɢɬɶ�ɿɧɬɟɧɫɢɜɧɿɫɬɶ, ɬɪɢɜɚɥɿɫɬɶ�ɛɪɨɞɿɧɧɹ�ɧɚɩɿɜɮɚ-
ɛɪɢɤɚɬɿɜ� ɬɚ, ɹɤ�ɧɚɫɥɿɞɨɤ, ɹɤɿɫɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɝɨɬɨ-
ɜɢɯ� ɜɢɪɨɛɿɜ (ɨɛ¶ɽɦ, ɪɨɡɩɭɲɟɧɿɫɬɶ� ɦ¶ɹɤɭɲɤɢ� ɬɚ� ɤɨɥɿɪ 
ɫɤɨɪɢɧɤɢ). 

Ⱥɧɚɥɿɡ�ɨɬɪɢɦɚɧɢɯ�ɞɚɧɢɯ�ɩɨɤɚɡɚɜ, ɳɨ�ɡɛɿɥɶɲɟɧɧɹ 
ɦɚɫɨɜɨʀ� ɱɚɫɬɤɢ� Ȼɉȼ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɡɪɨɫɬɚɧɧɹ� ɝɚɡɨ-
ɭɬɜɨɪɸɜɚɥɶɧɨʀ� ɡɞɚɬɧɨɫɬɿ� ɛɨɪɨɲɧɹɧɢɯ� ɫɭɦɿɲɟɣ. Ɍɚɤ, 
ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨɥɟɦ, ɞɥɹ�ɡɪɚɡɤɚ�ɡ 50 % Ȼɉȼ�ɰɟɣ�ɩɨ-
ɤɚɡɧɢɤ�ɩɿɞɜɢɳɢɜɫɹ�ɧɚ 9,0 %, ɚ�ɞɥɹ�Ȼɉȼ�ɤɿɥɶɤɿɫɬɶ�ɞɿɨɤ-
ɫɢɞɭ� ɜɭɝɥɟɰɸ, ɳɨ� ɜɢɞɿɥɢɜɫɹ� ɩɪɨɬɹɝɨɦ 5 ɝɨɞɢɧ 
ɛɪɨɞɿɧɧɹ, ɡɪɨɫɥɚ� ɧɚ 22,0 %. Ɍɚɤɭ� ɡɚɥɟɠɧɿɫɬɶ� ɦɨɠɧɚ 
ɩɨɹɫɧɢɬɢ� ɞɟɹɤɢɦɢ� ɨɫɨɛɥɢɜɨɫɬɹɦɢ� ɩɲɟɧɢɰɿ� ɜɚɤɫɿ. əɤ 
ɜɿɞɨɦɨ�ɡ�ɥɿɬɟɪɚɬɭɪɧɢɯ�ɞɠɟɪɟɥ, ɩɿɫɥɹ�ɩɨɦɟɥɭ�Ȼɉȼ�ɦɚɽ 
ɡɧɚɱɧɨ� ɜɢɳɭ, ɧɿɠ� ɭ� ɡɜɢɱɚɣɧɨʀ� ɩɲɟɧɢɰɿ, ɤɿɥɶɤɿɫɬɶ 
ɡɪɭɣɧɨɜɚɧɢɯ�ɤɪɨɯɦɚɥɶɧɢɯ�ɝɪɚɧɭɥ [14]. ɐɟɣ�ɮɚɤɬ�ɩɪɢ-
ɡɜɨɞɢɬɶ�ɞɨ�ɬɨɝɨ, ɳɨ�ɩɢɬɨɦɚ�ɩɨɜɟɪɯɧɹ�ɡɟɪɟɧ�ɤɪɨɯɦɚɥɸ 
Ȼɉȼ� ɡɪɨɫɬɚɽ, ɜɧɚɫɥɿɞɨɤ�ɱɨɝɨ� ɜɨɧɢ� ɫɬɚɸɬɶ�ɛɿɥɶɲ�ɩɿɞ-
ɞɚɬɥɢɜɿ�ɚɦɿɥɨɥɿɡɭ.  əɤ�ɧɚɫɥɿɞɨɤ,  ɭ� ɬɿɫɬɿ� ɡ� Ȼɉȼ�ɩɿɞ� ɱɚɫ 
ɛɪɨɞɿɧɧɹ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɧɚɤɨɩɢɱɟɧɧɹ�ɛɿɥɶɲɨʀ� ɤɿɥɶɤɨɫɬɿ 
ɰɭɤɪɿɜ, ɳɨ�ɭɬɜɨɪɸɸɬɶɫɹ�ɩɿɞ�ɞɿɽɸ�ɮɟɪɦɟɧɬɿɜ�ɬɚ�ɡɚɛɟɡ-
ɩɟɱɭɸɬɶ�ɛɿɥɶɲ�ɿɧɬɟɧɫɢɜɧɟ�ɝɚɡɨɭɬɜɨɪɟɧɧɹ. 

Ɍɚɤɟ� ɩɪɢɩɭɳɟɧɧɹ� ɩɿɞɬɜɟɪɞɠɭɸɬɶ� ɿ� ɪɟɡɭɥɶɬɚɬɢ 
ɞɨɫɥɿɞɠɟɧɧɹ�ɜɩɥɢɜɭ�ɦɚɫɨɜɨʀ�ɱɚɫɬɤɢ�Ȼɉȼ�ɭ�ɫɭɦɿɲɿ�ɧɚ 
ɚɜɬɨɥɿɬɢɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ (ɪɢɫ. 4) ɡɚ� ɧɚɤɨɩɢɱɟɧɧɹɦ� ɜɨ-
ɞɨɪɨɡɱɢɧɧɢɯ� ɪɟɱɨɜɢɧ� ɭ� ɜɨɞɧɨ�ɛɨɪɨɲɧɹɧɿɣ� ɫɭɫɩɟɧɡɿʀ 
ɩɪɢ�ʀʀ�ɩɪɨɝɪɿɜɚɧɧɿ. 

Ɂɛɿɥɶɲɟɧɧɹ�ɦɚɫɨɜɨʀ�ɱɚɫɬɤɚ�Ȼɉȼ�ɭ�ɫɭɦɿɲɿ�ɩɪɢɜɨ-
ɞɢɬɶ�ɞɨ�ɡɪɨɫɬɚɧɧɹ�ɚɜɬɨɥɿɬɢɱɧɨʀ�ɚɤɬɢɜɧɨɫɬɿ. ɉɨɪɿɜɧɹɧɨ 
ɡ�ɤɨɧɬɪɨɥɟɦ�ɫɭɦɿɲ�ɡ 50 % Ȼɉȼ�ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ�ɡɪɨ-
ɫɬɚɧɧɹɦ� ɰɶɨɝɨ� ɩɨɤɚɡɧɢɤɚ� ɧɚ 137,0 %, ɚ� Ȼɉȼ� ɧɚ 
162,0 %, ɜɿɞɩɨɜɿɞɧɨ. Ɍɚɤɚ� ɡɚɤɨɧɨɦɿɪɧɿɫɬɶ� ɦɨɠɟ� ɛɭɬɢ 
ɩɨɹɫɧɟɧɚ� ɛɿɥɶɲ� ɿɧɬɟɧɫɢɜɧɢɦ� ɚɦɿɥɨɥɿɡɨɦ� ɭ� ɡɪɚɡɤɿɜ� ɡ 
Ȼɉȼ, ɳɨ� ɫɩɪɢɹɽ� ɡɪɨɫɬɚɧɧɸ� ɤɿɥɶɤɨɫɬɿ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ 
ɪɟɱɨɜɢɧ. 

Ɋɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɜɩɥɢɜɭ� ɦɚɫɨɜɨʀ� ɱɚɫɬɤɚ 
Ȼɉȼ� ɧɚ� ɞɢɧɚɦɿɤɭ� ɝɚɡɨɭɬɜɨɪɟɧɧɹ� ɫɜɿɞɱɚɬɶ,  ɳɨ� ɡɿ 
ɡɛɿɥɶɲɟɧɧɹɦ� ɜɦɿɫɬɭ� Ȼɉȼ� ɭ� ɫɭɦɿɲɿ� ɡɪɨɫɬɚɽ� ɿɧɬɟɧɫɢɜ-
ɧɿɫɬɶ�ɛɪɨɞɿɧɧɹ�ɜɠɟ�ɧɚ�ɩɟɪɲɨɦɭ�ɟɬɚɩɿ (ɪɢɫ.5), ɳɨ�ɦɨɠ-
ɥɢɜɨ�ɨɛɭɦɨɜɥɟɧɨ�ɯɿɦɿɱɧɢɦ�ɫɤɥɚɞɨɦ�Ȼɉȼ, ɚ�ɫɚɦɟ�ɧɚɹɜ-
ɧɨɫɬɿ� ɭ� ɧɶɨɦɭ� ɛɿɥɶɲɨʀ� ɤɿɥɶɤɨɫɬɿ� ɜɥɚɫɧɢɯ� ɰɭɤɪɿɜ. Ⱦɥɹ 
ɡɪɚɡɤɿɜ, ɹɤɿ�ɦɿɫɬɹɬɶ�ɡɧɚɱɧɭ�ɱɚɫɬɢɧɭ�Ȼɉȼ – 75 ɢ 100 %, 
ɡɛɪɨɞɠɭɜɚɧɧɹ� ɞɪɿɠɞɠɨɜɢɦɢ� ɤɥɿɬɢɧɚɦɢ� ɦɚɥɶɬɨɡɢ� ɩɨ-
ɱɢɧɚɽɬɶɫɹ�ɧɚ 30 ɯɜɢɥɢɧ�ɪɚɧɿɲɟ, ɧɿɠ�ɭ�ɿɧɲɢɯ�ɡɪɚɡɤɚɯ. 

Ⱦɿɸɱɢɦ� ɞɟɪɠɚɜɧɢɦ� ɫɬɚɧɞɚɪɬɨɦ� ɧɚ� ɛɨɪɨɲɧɨ [8] 
ɩɟɪɟɞɛɚɱɟɧɨ� ɜɢɡɧɚɱɟɧɧɹ «ɱɢɫɥɚ� ɩɚɞɿɧɧɹ», ɹɤɟ� ɜɿɞɧɨ-
ɫɢɬɶɫɹ� ɞɨ� ɨɫɧɨɜɧɢɯ� ɯɚɪɚɤɬɟɪɢɫɬɢɤ� ɣɨɝɨ� ɹɤɨɫɬɿ. Ⱦɨ-
ɫɥɿɞɠɟɧɧɹ�ɧɚ�ɰɟɣ�ɩɨɤɚɡɧɢɤ�ɜɩɥɢɜɭ�Ȼɉȼ�ɭ�ɫɭɦɿɲɿ�ɩɨ-

ɤɚɡɚɥɨ, ɳɨ�ɡɪɨɫɬɚɧɧɹ�ɦɚɫɨɜɨʀ�ɱɚɫɬɤɢ�ɞɚɧɨɝɨ�ɛɨɪɨɲɧɚ 
ɩɪɢɡɜɨɞɢɬɶ�ɞɨ� ɡɦɟɧɲɟɧɧɹ�ɱɢɫɥɚ�ɩɚɞɿɧɧɹ� ɛɨɪɨɲɧɹɧɨʀ 
ɫɭɦɿɲɿ. 

Ɍɚɤ,  ɞɥɹ� ɡɪɚɡɤɿɜ� ɡ 50  ɬɚ 100  %  Ȼɉȼ,  ɜɿɧ� ɡɦɟɧ-
ɲɢɜɫɹ�ɧɚ 76,2% ɬɚ 76,9% ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɬɪɨɥɟɦ. Ɍɚɤɚ 
ɡɚɥɟɠɧɿɫɬɶ, ɦɨɠɥɢɜɨ, ɩɨɹɫɧɸɽɬɶɫɹ�ɡɛɿɥɶɲɟɧɧɹɦ�ɱɚɫɬ-
ɤɢ�ɭɲɤɨɞɠɟɧɢɯ�ɡɟɪɟɧ�ɤɪɨɯɦɚɥɸ�ɩɪɢ�ɜɧɟɫɟɧɧɿ�Ȼɉȼ�ɞɨ 
ɫɤɥɚɞɭ� ɛɨɪɨɲɧɹɧɨʀ� ɫɭɦɿɲɿ, ɳɨ� ɿ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ� ɪɨ-
ɡɪɿɞɠɟɧɧɹ�ɛɨɪɨɲɧɹɧɨʀ�ɫɭɫɩɟɧɡɿʀ�ɡɚ�ɪɚɯɭɧɨɤ�ɛɿɥɶɲ� ɿɧ-
ɬɟɧɫɢɜɧɨɝɨ� ɚɦɿɥɨɥɿɡɭ. Ɉɞɧɿɽɸ� ɡ� ɩɪɢɱɢɧ� ɡɦɟɧɲɟɧɧɹ 
ɱɢɫɥɚ� ɩɚɞɿɧɧɹ� ɦɨɠɟ� ɫɬɚɬɢ� ɿ� ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ� ɹɤɿɣ 
ɜɿɞɛɭɜɚɸɬɶɫɹ�ɞɨɫɥɿɞɠɟɧɧɹ (ɦɚɣɠɟ 100°ɋ). ɉɪɢ� ɬɚɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪɧɢɯ� ɩɚɪɚɦɟɬɪɚɯ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɩɨɜɧɟ� ɪɭɣ-
ɧɭɜɚɧɧɹ� ɡɚɥɢɲɤɿɜ� ɧɚɛɪɹɤɥɢɯ� ɡɟɪɟɧ� ɤɪɨɯɦɚɥɸ� ɜɚɤɫɿ, 
ɬɟɦɩɟɪɚɬɭɪɚ�ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ�ɹɤɨɝɨ�ɫɬɚɧɨɜɢɬɶ 74°ɋ. Ɍɚ-
ɤɨɠ� ɜɩɥɢɜɚɬɢ� ɧɚ «ɱɢɫɥɨ� ɩɚɞɿɧɧɹ» ɦɨɠɟ� ɱɭɬɥɢɜɿɫɬɶ 
ɚɦɿɥɨɩɟɤɬɢɧɭ� ɞɨ� ɞɟɮɨɪɦɚɰɿʀ� ɩɪɢ� ɜɿɞɫɭɬɧɨɫɬɿ� ɚɦɿɥɨ-
ɡɢ [15].  

ȼɚɠɥɢɜɨ�ɡɚɡɧɚɱɢɬɢ, ɳɨ�ɧɢɡɶɤɟ�ɱɢɫɥɨ�ɩɚɞɿɧɧɹ�ɬɚ 
ɜɢɫɨɤɚ�ɚɜɬɨɥɿɬɢɱɧɚ�ɚɤɬɢɜɧɿɫɬɶ�ɞɥɹ�ɡɪɚɡɤɿɜ, ɹɤɿ�ɦɿɫɬɹɬɶ 
Ȼɉȼ,  ɧɚ� ɧɚɲɭ� ɞɭɦɤɭ,  ɧɟ� ɡɜCɹɡɚɧɟ� ɡ� ɛɿɥɶɲɨɸ� ɚɤɬɢɜ-
ɧɿɫɬɸ� ɚɦɿɥɨɥɿɬɢɱɧɢɯ� ɮɟɪɦɟɧɬɿɜ, ɳɨ� ɩɿɞɬɜɟɪɞɠɭɸɬɶ 
ɞɚɧɿ,  ɨɬɪɢɦɚɧɿ� ɧɚ� ɚɦɿɥɨɝɪɚɮɿ.  Ɍɨɦɭ� ɳɨ,  ɹɤ� ɜɿɞɨɦɨ,  
ɡɪɚɡɤɢ� ɛɨɪɨɲɧɚ� ɡ� ɧɚɞɦɿɪɧɨɸ� ɚɤɬɢɜɧɿɫɬɸ� ɚɦɿɥɚɡ 
�ɧɚɩɪɢɤɥɚɞ, ɡ� ɩɪɨɪɨɫɥɨɝɨ� ɡɟɪɧɚ) ɯɚɪɚɤɬɟɪɢɡɭɸɬɶɫɹ 
ɧɚɞɬɨ� ɧɢɡɶɤɢɦɢ� ɩɨɤɚɡɧɢɤɚɦɢ� ɜCɹɡɤɨɫɬɿ� ɜɨɞɧɨ-
ɛɨɪɨɲɧɹɧɨʀ�ɫɭɫɩɟɧɡɿʀ, ɚ�ɦɚɤɫɢɦɚɥɶɧɚ�ɜCɹɡɤɿɫɬɶ�ɤɥɟɣɫɬɟɪɭ 
ɡ�Ȼɉȼ�ɜɢɳɚ, ɧɿɠ�ɭ�ɤɨɧɬɪɨɥɹ. Ɍɨɛɬɨ�ɞɥɹ�ɨɰɿɧɤɢ�ɫɬɚɧɭ�ɜɭ-
ɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɨɝɨ� ɤɨɦɩɥɟɤɫɭ� Ȼɉȼ� ɜɢɡɧɚɱɟɧɧɹ «ɱɢɫɥɚ 
ɩɚɞɿɧɧɹ» ɧɟ�ɽ�ɨɛ¶ɽɤɬɢɜɧɢɦ�ɩɨɤɚɡɧɢɤɨɦ�ɞɥɹ�ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɣɨɝɨ� ɹɤɨɫɬɿ. Ɍɨɦɭ� ɞɥɹ� ɜɫɬɚɧɨɜɥɟɧɧɹ� ɚɤɬɢɜɧɨɫɬɿ� ɮɟɪ-
ɦɟɧɬɧɨɝɨ�ɤɨɦɩɥɟɤɫɭ�Ȼɉȼ�ɧɟɨɛɯɿɞɧɨ�ɜɢɤɨɪɢɫɬɨɜɭɜɚɬɢ 

  

Ɋɢɫ.3. Ɂɚɥɟɠɧɿɫɬɶ�ɿɧɬɟɧɫɢɜɧɨɫɬɿ�ɛɪɨɞɿɧɧɹ�ɜɿɞ  
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɏɉȻ�ɬɚ�Ȼɉȼ: 1 – 100:0 (ɤɨɧɬɪɨɥɶ),  

2 – 75:25, 3 – 50:50, 4 – 25:75, 5 – 0:100 

Ɋɢɫ. 4. ȼɩɥɢɜ�ɦɚɫɨɜɨʀ�ɱɚɫɬɤɢ�Ȼɉȼ�ɧɚ�ɚɜɬɨɥɿɬɢɱɧɭ  
ɚɤɬɢɜɧɿɫɬɶ�ɛɨɪɨɲɧɹɧɨʀ�ɫɭɦɿɲɿ�ɩɪɢ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ�ɏɉȻ 

ɬɚ�Ȼɉȼ: 1 – 100:0 (ɤɨɧɬɪɨɥɶ), 2 – 75:25, 3 – 50:50,  
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Ɋɢɫ.5. ȼɩɥɢɜ�ɤɿɥɶɤɿɫɧɨɝɨ�ɜɦɿɫɬɭ�Ȼɉȼ�ɜ�ɛɨɪɨɲɧɹɧɿɣ 
ɫɭɦɿɲɿ�ɧɚ�ɱɢɫɥɨ�ɩɚɞɿɧɧɹ�ɩɪɢ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ�ɏɉȻ�ɬɚ 

Ȼɉȼ: 1 – 100:0 (ɤɨɧɬɪɨɥɶ), 2 – 75:25, 3 – 50:50,  
4 – 25:75, 5 – 0:100 
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ɿɧɲɿ�ɦɟɬɨɞɢɤɢ. 
Ɍɚɤɢɦ� ɱɢɧɨɦ, ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ� ɯɚɪɚɤɬɟ-

ɪɢɫɬɢɤ� ɜɭɝɥɟɜɨɞɧɨ�ɚɦɿɥɚɡɧɨɝɨ� ɤɨɦɩɥɟɤɫɭ� Ȼɉȼ 
ɩɿɞɬɜɟɪɞɢɥɢ� ɦɨɠɥɢɜɿɫɬɶ� ɣɨɝɨ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɭ� ɬɟɯɧɨ-
ɥɨɝɿʀ� ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ. Ⱦɥɹ� ɜɫɬɚɧɨɜɥɟɧɧɹ 
ɧɚɣɛɿɥɶɲ�ɩɪɢɣɧɹɬɧɨɝɨ�ɜɦɿɫɬɭ�Ȼɉȼ�ɭ�ɪɟɰɟɩɬɭɪɚɯ� ɪɿɡ-
ɧɢɯ� ɜɢɞɿɜ� ɛɨɪɨɲɧɹɧɢɯ� ɜɢɪɨɛɿɜ� ɬɚ� ɣɨɝɨ� ɜɩɥɢɜɭ� ɧɚ 

ɹɤɿɫɬɶ� ɝɨɬɨɜɨʀ� ɩɪɨɞɭɤɰɿʀ� ɜ� ɩɪɨɰɟɫɿ� ɡɛɟɪɿɝɚɧɧɹ� ɭ� ɩɨ-
ɞɚɥɶɲɨɦɭ� ɧɟɨɛɯɿɞɧɨ� ɩɪɨɜɟɫɬɢ� ɪɹɞ� ɞɨɫɥɿɞɠɟɧɶ� ɞɥɹ 
ɜɢɜɱɟɧɧɹ� ɜɩɥɢɜɭ� ɫɩɿɜɜɿɞɧɨɲɟɧɶ� ɪɟɰɟɩɬɭɪɧɢɯ� ɤɨɦɩɨ-
ɧɟɧɬɿɜ� ɧɚ� ɫɬɪɭɤɬɭɪɧɨ�ɦɟɯɚɧɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ� ɪɿɡɧɢɯ 
ɜɢɞɿɜ� ɬɿɫɬɨɜɢɯ� ɦɚɫ� ɬɚ� ɝɨɬɨɜɢɯ� ɜɢɪɨɛɿɜ, ɨɫɨɛɥɢɜɨɫɬɿ 
ɜɟɞɟɧɧɹ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɬɨɳɨ. 
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ɑȿɊɇɈ�ɇ�Ʉ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ɄɈȼȺɅȿɇɄɈ�Ɉ�ȼ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɒȺɉɄȱɇȺ�Ʉ�ȱ., ɚɫɩɿɪɚɧɬ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿʀ 

ɎȿɊɆȿɇɌȺɌɂȼɇȺ�ɎɊȺȽɆȿɇɌȺɐȱə (1ĺ3/1ĺ6)-ȕ-D-ȽɅɘɄȺɇɍ  
ɄɅȱɌɂɇɇɂɏ�ɋɌȱɇɈɄ Saccharomyces cerevisiae 

Ɋɨɡɪɨɛɥɟɧɨ� ɫɩɨɫɿɛ� ɨɬɪɢɦɚɧɧɹ� ɜɨɞɨɪɨɡɱɢɧɧɢɯ� ɮɪɚɝɦɟɧɬɿɜ 
(1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧɭ�ɤɥɿɬɢɧɧɢɯ�ɫɬɿɧɨɤ�ɞɪɿɠɞɠɿɜ Saccharomyces 
cerevisiae�ɲɥɹɯɨɦ� ɨɛɦɟɠɟɧɨɝɨ�ɮɟɪɦɟɧɬɚɬɢɜɧɨɝɨ� ɝɿɞɪɨɥɿɡɭ. ɇɚɞɚɧɨ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɦɨɥɟɤɭɥɹɪɧɨ�ɦɚɫɨɜɨɝɨ� ɪɨɡɩɨɞɿɥɭ� ɨɬɪɢɦɚɧɢɯ� ɩɪɨ-
ɞɭɤɬɿɜ. ȼɫɬɚɧɨɜɥɟɧɨ�ɪɚɰɿɨɧɚɥɶɧɿ�ɭɦɨɜɢ�ɮɟɪɦɟɧɬɚɬɢɜɧɨʀ�ɞɟɫɬɪɭɤɰɿʀ, 
ɡɚɫɬɨɫɭɜɚɧɧɹ� ɹɤɢɯ� ɫɭɩɪɨɜɨɞɠɭɽɬɶɫɹ� ɦɚɤɫɢɦɚɥɶɧɢɦ� ɧɚɤɨɩɢɱɟɧɧɹɦ 
ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɨɝɨ� ɮɪɚɝɦɟɧɬɭ� ɡ� ɦɚɤɫɢɦɚɥɶɧɨɸ� ɮɿɡɿɨɥɨɝɿɱɧɨɸ  
ɚɤɬɢɜɧɿɫɬɸ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ȕ�ɝɥɸɤɚɧɢ, (1ĺ3/1ĺ6)-ȕ-D-ɝɥɸɤɚɧ�ɤɥɿɬɢɧ-
ɧɢɯ�ɫɬɿɧɨɤ�ɯɥɿɛɨɩɟɤɚɪɫɶɤɢɯ�ɞɪɿɠɞɠɿɜ, ɨɛɦɟɠɟɧɢɣ�ɮɟɪɦɟɧɬɚɬɢɜɧɢɣ 
ɝɿɞɪɨɥɿɡ, ɜɨɞɨɪɨɡɱɢɧɧɢɣ�ȕ�ɝɥɸɤɚɧ. 

A method for producing water-soluble fragments (1ĺ3/1ĺ6)-ȕ-
D-glucan Saccharomyces cerevisiae cell wall is worked out by the 
limited enzymatic hydrolysis. The characteristic of the molecular weight 
distribution of the products obtained is presented. The reasonable 
conditions for the enzymatic degradation are established. The use of the 
ones is accompanied by a maximum accumulation of the high molecular 
fragment with a maximum physiological activity. 

Keywords: ȕ-glucan, (1ĺ3/1ĺ6)-ȕ-D-glucan of cellular walls 
of yeasts, a enzymatic is limited, water-soluble ȕ-glucan. 

ɋɬɪɿɦɤɟ�ɡɪɨɫɬɚɧɧɹ�ɬɟɦɩɿɜ�ɠɢɬɬɹ�ɿ�ɪɨɡɭɦɨɜɢɯ�ɧɚ-
ɜɚɧɬɚɠɟɧɶ, ɟɤɫɬɪɟɦɚɥɶɧɿ�ɮɚɤɬɨɪɢ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɟ-
ɪɟɞɨɜɢɳɚ�ɧɟɝɚɬɢɜɧɨ�ɜɩɥɢɜɚɸɬɶ� ɧɚ� ɨɪɝɚɧɿɡɦ� ɫɭɱɚɫɧɨʀ 
ɥɸɞɢɧɢ�ɿ, ɜ�ɩɟɪɲɭ�ɱɟɪɝɭ, ɜɢɤɥɢɤɚɸɬɶ�ɩɨɪɭɲɟɧɧɹ�ɫɢɫ-
ɬɟɦɢ� ɿɦɭɧɿɬɟɬɭ,  ɹɤɿ� ɥɟɠɚɬɶ� ɜ� ɨɫɧɨɜɿ� ɩɚɬɨɝɟɧɟɡɭ� ɜɟɥɢ-
ɤɨɝɨ�ɱɢɫɥɚ�ɡɚɯɜɨɪɸɜɚɧɶ. 

Ɉɞɧɢɦ�ɡ�ɦɨɠɥɢɜɢɯ�ɧɚɩɪɹɦɤɿɜ�ɩɿɞɜɢɳɟɧɧɹ�ɪɟɡɢ-
ɫɬɟɧɬɧɨɫɬɿ�ɨɪɝɚɧɿɡɦɭ�ɥɸɞɢɧɢ�ɽ�ɞɨɞɚɬɤɨɜɟ�ɜɤɥɸɱɟɧɧɹ 
ɞɨ� ɫɤɥɚɞɭ� ɪɚɰɿɨɧɿɜ� ɯɚɪɱɭɜɚɧɧɹ� ɛɿɨɥɨɝɿɱɧɨ� ɚɤɬɢɜɧɢɯ 
ɫɩɨɥɭɤ�ɿ�ɞɿɽɬɢɱɧɢɯ�ɞɨɛɚɜɨɤ. Ⱦɨ�ɬɚɤɢɯ�ɪɟɱɨɜɢɧ�ɜɿɞɧɨ-
ɫɹɬɶ� ȕ�ɝɥɸɤɚɧ, ɳɨ�ɜɨɥɨɞɿɽ� ɿɦɭɧɨɦɨɞɭɥɸɸɱɢɦɢ, ɩɪɨ-
ɬɢɩɭɯɥɢɧɧɢɦɢ� ɬɚ� ɪɚɞɿɨɩɪɨɬɟɤɬɨɪɧɢɦɢ� ɜɥɚɫɬɢɜɨɫɬɹ-
ɦɢ. 

Ȼɟɬɚ�ɝɥɸɤɚɧɢ�ɽ�ɩɨɥɿɫɚɯɚɪɢɞɚɦɢ, ɜ�ɹɤɢɯ�ɡɚɥɢɲɤɢ 
ȕ-D-ɝɥɸɤɨɩɿɪɚɧɨɡ�ɦɨɠɭɬɶ�ɛɭɬɢ�ɡ¶ɽɞɧɚɧɿ (1ĺ3), (1ĺ4) 
ɿ (1ĺ3), (1ĺ6) ɝɥɿɤɨɡɢɞɧɢɦɢ�ɡɜ¶ɹɡɤɚɦɢ. ɐɿ�ɩɨɥɿɫɚɯɚ-

ɪɢɞɢ� ɜ� ɨɫɧɨɜɧɨɦɭ� ɩɪɢɫɭɬɧɿ� ɭ� ɤɥɿɬɢɧɧɢɯ� ɫɬɿɧɤɚɯ� ɡɟɪ-
ɧɨɜɢɯ�ɤɭɥɶɬɭɪ, ɞɪɿɠɞɠɿɜ, ɜɨɞɨɪɨɫɬɟɣ, ɝɪɢɛɿɜ. Ɂɟɪɧɨɜɿ 
ɝɥɸɤɚɧɢ – ɰɟ� ɜɨɞɨɪɨɡɱɢɧɧɿ� ɩɨɥɿɫɚɯɚɪɢɞɢ� ɥɿɧɿɣɧɨʀ 
ɫɬɪɭɤɬɭɪɢ, ɳɨ� ɫɤɥɚɞɚɸɬɶɫɹ� ɡ� ȕ-D-ɝɥɸɤɨɩɿɪɚɧɨɡɧɢɯ 
ɨɞɢɧɢɰɶ, ɡɜ
ɹɡɚɧɢɯ (1ĺ4) ɿ (1ĺ3) ɝɥɿɤɨɡɢɞɧɢɦɢ�ɡɜ
ɹɡ-
ɤɚɦɢ (ɪɢɫ. 1). Ƚɥɸɤɚɧɢ�ɞɪɿɠɞɠɿɜ�ɿ�ɝɪɢɛɿɜ�ɩɨɛɭɞɨɜɚɧɨ 
ɡɚ�ɿɧɲɢɦ�ɬɢɩɨɦ. Ȳɯ�ɦɚɤɪɨɦɨɥɟɤɭɥɢ�ɦɚɸɬɶ�ɪɨɡɝɚɥɭɠɟ-
ɧɭ�ɫɬɪɭɤɬɭɪɭ, ɨɫɧɨɜɨɸ�ɹɤɨʀ�ɽ�ɤɨɪ, ɳɨ�ɫɤɥɚɞɚɽɬɶɫɹ�ɡ�ȕ-
D-ɝɥɸɤɨɩɿɪɚɧɨɡɧɢɯ� ɡɚɥɢɲɤɿɜ, ɡɜ
ɹɡɚɧɢɯ (1ĺ3) ɝɥɿɤɨ-
ɡɢɞɧɢɦɢ�ɡɜ
ɹɡɤɚɦɢ. Ⱦɨ�ɩɨɥɨɠɟɧɶ�Ɉ-6 ɦɨɧɨɫɚɯɚɪɢɞɧɢɯ 
ɡɚɥɢɲɤɿɜ�ɤɨɪɭ�ɩɪɢɽɞɧɭɸɬɶɫɹ�ɛɿɱɧɿ�ɜɿɞɝɚɥɭɠɟɧɧɹ, ɪɨɡ-
ɦɿɪ�ɹɤɢɯ�ɜɚɪɿɸɽ (ɪɢɫ. 2) [1]. 

ɋɬɪɭɤɬɭɪɧɿ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɝɥɸɤɚɧɿɜ� ɦɨɠɭɬɶ 
ɫɭɬɬɽɜɨ�ɜɿɞɪɿɡɧɹɬɢɫɹ�ɡɚɥɟɠɧɨ�ɜɿɞ�ɞɠɟɪɟɥɚ�ɿ�ɫɩɨɫɨɛɭ�ʀɯ 
ɨɞɟɪɠɚɧɧɹ. 
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Ɋɢɫ. 2. ɋɬɪɭɤɬɭɪɚ�ɝɥɸɤɚɧɭ�ɞɪɿɠɞɠɿɜ 


