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ɹɤɿɫɬɶ�ɝɨɬɨɜɢɯ�ɜɢɪɨɛɿɜ, ɳɨ�ɛɭɥɢ�ɧɚɩɿɜɜɢɩɟɱɟɧɿ�ɿ�ɞɨɜɢ-
ɩɟɱɟɧɿ� ɩɿɫɥɹ� ɡɚɦɨɪɨɠɭɜɚɧɧɹ,  ɬɚ� ɞɨɜɢɩɟɱɟɧɿ� ɱɟɪɟɡ 24  
ɝɨɞ� ɡɛɟɪɿɝɚɧɧɹ, ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ� ɧɟɡɧɚɱɧɟ� ɡɦɟɧɲɟɧɧɹ 
ɩɨɪɢɫɬɨɫɬɿ, ɧɟɡɧɚɱɧɟ�ɡɛɿɥɶɲɟɧɧɹ�ɤɢɫɥɨɬɧɨɫɬɿ�ɬɚ�ɜɨɥɨ-
ɝɨɫɬɿ, ɚɥɟ�ɫɭɬɬɽɜɢɯ�ɡɦɿɧ�ɜ�ɹɤɨɫɬɿ�ɜɢɪɨɛɿɜ�ɧɟ� ɫɩɨɫɬɟɪɿ-
ɝɚɽɬɶɫɹ. 

Ⱥɧɚɥɿɡɭɸɱɢ�ɜɫɿ�ɨɬɪɢɦɚɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɞɨɫɥɿɞɠɟɧɶ, 
ɦɨɠɧɚ�ɡɪɨɛɢɬɢ�ɜɢɫɧɨɜɨɤ, ɳɨ�ɯɥɿɛ, ɜɢɝɨɬɨɜɥɟɧɢɣ�ɡ�ɜɢ-

ɤɨɪɢɫɬɚɧɧɹɦ�ɬɟɯɧɨɥɨɝɿʀ�ɡɚɦɨɪɨɠɭɜɚɧɧɹ�ɧɚ�ɫɬɚɞɿʀ 50 % 
ɜɢɩɿɤɚɧɧɹ� ɿ� ɞɨɜɢɩɟɱɟɧɢɣ� ɩɿɫɥɹ� ɡɛɟɪɿɝɚɧɧɹ� ɭ� ɡɚɦɨɪɨ-
ɠɟɧɨɦɭ�ɫɬɚɧɿ, ɡɛɟɪɿɝɚɽ�ɫɜɨʀ�ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ�ɜɥɚɫɬɢɜɨɫ-
ɬɿ, ɡɚ�ɮɿɡɢɤɨ±ɯɿɦɿɱɧɢɦɢ�ɩɨɤɚɡɧɢɤɚɦɢ�ɧɟ�ɦɚɽ�ɫɭɬɬɽɜɢɯ 
ɜɿɞɦɿɧɧɨɫɬɟɣ, ɬɨɦɭ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɬɚɤɨʀ� ɬɟɯɧɨɥɨɝɿʀ� ɭ 
ɜɢɪɨɛɧɢɰɬɜɨ�ɡɚ�ɧɚɹɜɧɿɫɬɸ�ɪɹɞɭ�ɩɟɪɟɜɚɝ�ɽ�ɞɨɰɿɥɶɧɢɦ. 
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ɄȺɉɊȿɅɖəɇɐ�Ʌ�ȼ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ȼɈɅɈȼɂɄ�Ɍ�ɇ., ɚɫɩɢɪɚɧɬ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ɂɋɋɅȿȾɈȼȺɇɂȿ�ɉɊɈɐȿɋɋȺ�ɄɈ�ɂɇɄȺɉɋɍɅɂɊɈȼȺɇɂə 
ɉɊɈȻɂɈɌɂɑȿɋɄɂɏ�ɄɍɅɖɌɍɊ 

ȼ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɩɪɨɰɟɫɫɚ� ɤɨ-
ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɹ Lactobacillus acidophilus ɢ Bifidobacterium bifidum ɜ 
ɝɟɥɟɜɭɸ�ɨɛɨɥɨɱɤɭ, ɫɨɞɟɪɠɚɳɭɸ�ɧɢɡɤɨɦɟɬɨɤɫɢɥɢɪɨɜɚɧɧɵɣ�ɩɟɤɬɢɧ�ɢ�ɪɟ-
ɡɢɫɬɟɧɬɧɵɣ�ɤɪɚɯɦɚɥ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɢɦɦɨɛɢɥɢɡɚɰɢɹ, ɤɨ�ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɟ, ɩɪɨ-
ɛɢɨɬɢɱɟɫɤɢɟ�ɤɭɥɶɬɭɪɵ, ɩɟɤɬɢɧ, ɪɟɡɢɫɬɟɧɬɧɵɣ�ɤɪɚɯɦɚɥ Hi-maize 1043. 

In the article present the results of the process of co-encapsulation of 
Lactobacillus acidophilus and Bifidobacterium bifidum in the gel membrane 
connecting metoxylated pectin and resistant starch are presented. 

Keywords: immobilization, co-encapsulation, probiotic cultures, pec-
tin, resistant starch Hi-maize 1043. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɫɭɳɟɫɬɜɭɟɬ�ɨɝɪɨɦɧɵɣ�ɚɫɫɨɪɬɢ-
ɦɟɧɬ� ɩɪɨɞɭɤɬɨɜ� ɩɢɬɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɣ� ɧɨɪɦɚɥɶɧɨɟ 
ɫɨɫɬɨɹɧɢɟ� ɦɢɤɪɨɮɥɨɪɵ� ɤɢɲɟɱɧɢɤɚ� ɢ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ. ȼɫɟ�ɨɧɢ, ɜ�ɨɫɧɨɜɧɨɦ, ɢɫɩɨɥɶɡɭɸɬ�ɬɚ-
ɤɢɟ�ɩɪɨɛɢɨɬɢɤɢ�ɤɚɤ�ɥɚɤɬɨ- ɢ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɢ. ɉɨɫɤɨɥɶ-
ɤɭ� ɢɦɟɧɧɨ� ɤɭɥɶɬɭɪɵ� ɪɨɞɚ Lactobacillus acidophilus ɢ 
Bifidobacterium bifidum�ɬɟɫɧɨ�ɚɫɫɨɰɢɢɪɭɸɬɫɹ�ɫ�ɷɩɢɬɟɥɢ-
ɟɦ�ɫɥɢɡɢɫɬɨɣ�ɨɛɨɥɨɱɤɢ�ɤɢɲɟɱɧɢɤɚ�ɢ�ɫɨɡɞɚɸɬ�ɦɢɤɪɨɛɧɨ-
ɬɤɚɧɟɜɨɣ� ɤɨɦɩɥɟɤɫ, ɤɨɬɨɪɵɣ� ɨɫɭɳɟɫɬɜɥɹɟɬ� ɫ� ɤɥɟɬɤɚɦɢ 
ɧɟɩɪɟɪɵɜɧɵɣ�ɨɛɦɟɧ�ɩɥɚɡɦɢɞɚɦɢ�ɢ�ɮɪɚɝɦɟɧɬɚɦɢ�ɫɬɪɭɤ-
ɬɭɪɧɵɯ� ɝɟɧɨɜ, ɱɬɨ� ɜɟɞɟɬ� ɤ� ɫɨɡɞɚɧɢɸ� ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ 
ɦɢɤɪɨɮɥɨɪɵ�ɢ�ɩɪɢɨɛɪɟɬɟɧɢɸ�ɚɧɬɢɝɟɧɧɵɯ� ɫɜɨɣɫɬɜ� ɷɩɢ-
ɬɟɥɢɚɥɶɧɵɯ�ɤɥɟɬɨɤ [1].  

ɉɨɦɢɦɨ� ɩɪɨɛɢɨɬɢɤɨɜ, ɞɥɹ� ɩɨɞɞɟɪɠɚɧɢɹ� ɧɨɪɦɚɥɶ-
ɧɨɝɨ� ɫɨɫɬɨɹɧɢɹ�ɦɢɤɪɨɮɥɨɪɵ� ɤɢɲɟɱɧɢɤɚ�ɧɟɨɛɯɨɞɢɦɵ�ɢ 
ɩɪɟɛɢɨɬɢɱɟɫɤɢɟ� ɜɟɳɟɫɬɜɚ. Ɉɧɢ� ɫɥɭɠɚɬ� ɩɢɬɚɧɢɟɦ� ɞɥɹ 
©ɞɪɭɠɟɫɬɜɟɧɧɵɯ» ɨɪɝɚɧɢɡɦɭ� ɱɟɥɨɜɟɤɚ� ɦɢɤɪɨɨɪɝɚɧɢɡ-
ɦɨɜ. ɂɦɟɧɧɨ� ɩɪɟɞɫɬɚɜɢɬɟɥɢ� ɤɢɲɟɱɧɢɤɚ� ɜɵɪɚɛɚɬɵɜɚɸɬ 
ɮɟɪɦɟɧɬɵ�ɝɢɞɪɨɥɚɡɵ, ɪɚɫɳɟɩɥɹɸɳɢɟ�ɩɪɟɛɢɨɬɢɤɢ, ɢ�ɩɨ-
ɥɭɱɚɸɬ, ɬɚɤɢɦ� ɨɛɪɚɡɨɦ, ɷɧɟɪɝɢɸ, ɤɨɬɨɪɚɹ� ɧɟɨɛɯɨɞɢɦɚ 
ɞɥɹ�ɢɯ�ɪɨɫɬɚ�ɢ�ɪɚɡɦɧɨɠɟɧɢɹ. Ʉɪɨɦɟ�ɬɨɝɨ, ɜ�ɷɬɨɦ�ɩɪɨɰɟɫ-

ɫɟ�ɨɛɪɚɡɭɸɬɫɹ�ɨɪɝɚɧɢɱɟɫɤɢɟ�ɤɢɫɥɨɬɵ, ɩɨɧɢɠɚɸɳɢɟ�ɤɢɫ-
ɥɨɬɧɨɫɬɶ� ɫɪɟɞɵ� ɢ� ɬɟɦ� ɫɚɦɵɦ� ɩɪɟɩɹɬɫɬɜɭɸɬ� ɪɚɡɜɢɬɢɸ 
ɩɚɬɨɝɟɧɧɵɯ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [2]. 

Ɉɞɧɚɤɨ, ɦɧɨɝɨɱɢɫɥɟɧɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɛɵɥɨ 
ɞɨɤɚɡɚɧɨ, ɱɬɨ�ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ�ɠɢɜɵɯ�ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ 
ɤɥɟɬɨɤ� ɭɦɟɧɶɲɚɟɬɫɹ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɪɨɯɨɠɞɟɧɢɹ� ɱɟɪɟɡ 
ɚɝɪɟɫɫɢɜɧɭɸ�ɫɪɟɞɭ�ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ�ɬɪɚɤɬɚ.  

ɐɟɥɶ� ɪɚɛɨɬɵ - ɫɨɡɞɚɬɶ� ɤɚɩɫɭɥɢɪɨɜɚɧɧɭɸ� ɮɨɪɦɭ 
ɞɥɹ�ɥɚɤɬɨ- ɢ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ, ɨɛɥɚɞɚɸɳɭɸ�ɡɚɳɢɬɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ�ɢ�ɫɨɞɟɪɠɚɳɭɸ�ɩɪɟɛɢɨɬɢɱɟɫɤɢɟ�ɜɟɳɟɫɬɜɚ. 

Ɉɞɧɢɦ�ɢɡ�ɩɟɪɟɞɨɜɵɯ�ɩɪɢɟɦɨɜ, ɤɨɬɨɪɵɣ�ɩɨɡɜɨɥɹɟɬ 
ɡɚɳɢɬɢɬɶ�ɠɢɜɵɟ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ� ɨɬ� ɫɬɪɟɫɫɨɜɵɯ� ɭɫɥɨ-
ɜɢɣ� ɠɟɥɭɞɨɱɧɨ�ɤɢɲɟɱɧɨɝɨ� ɬɪɚɤɬɚ� ɹɜɥɹɟɬɫɹ� ɢɦɦɨɛɢɥɢ-
ɡɚɰɢɹ�ɩɭɬɟɦ�ɜɤɥɸɱɟɧɢɸ�ɜ�ɫɬɪɭɤɬɭɪɭ�ɝɟɥɹ. 

ɂɧɤɚɩɫɭɥɢɪɨɜɚɧɢɟ� ɩɪɨɜɨɞɢɥɨɫɶ� ɤɚɩɟɥɶɧɵɦ (ɷɤɫ-
ɬɪɭɡɢɨɧɧɵɦ) ɦɟɬɨɞɨɦ, ɩɨɡɜɨɥɹɸɳɢɦ� ɩɨɥɭɱɚɬɶ� ɦɹɝɤɢɟ 
ɛɟɫɲɨɜɧɵɟ�ɝɪɚɧɭɥɵ�ɲɚɪɨɜɢɞɧɨɣ�ɮɨɪɦɵ.  

Ʉɚɩɫɭɥɢɪɨɜɚɧɢɸ� ɩɨɞɞɚɜɚɥɢɫɶ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɟ 
ɤɭɥɶɬɭɪɵ - ɥɚɤɬɨ- ɢ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɢ. ɑɢɫɬɵɟ�ɤɭɥɶɬɭɪɵ  
L. acidophillus ɢ B. bifidum, ɛɵɥɢ�ɜɡɹɬɵ�ɢɡ�ɦɭɡɟɹ�ɤɭɥɶɬɭɪ 
ɤɚɮɟɞɪɵ�ȻɆɎɉ. ɉɢɬɚɬɟɥɶɧɨɣ�ɫɪɟɞɨɣ�ɞɥɹ�ɜɵɪɚɳɢɜɚɧɢɹ 
ɥɚɤɬɨɛɚɰɢɥɥ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɬɪɚɞɢɰɢɨɧɧɨɟ� ɫɵɪɶɟ - ɫɬɟ-
ɪɢɥɶɧɨɟ�ɨɛɟɡɠɢɪɟɧɧɨɟ�ɦɨɥɨɤɨ, ɚ�ɞɥɹ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ - 
ɫɬɚɧɞɚɪɬɧɭɸ� ɤɭɤɭɪɭɡɧɨ�ɥɚɤɬɨɡɧɭɸ� ɫɪɟɞɭ, ɫɥɟɞɭɸɳɟɝɨ 
ɫɨɫɬɚɜɚ (ɝ�ɞɦ3): ɥɚɤɬɨɡɚ – 10; ɩɟɩɬɨɧ – 10; ɰɢɬɪɚɬ�ɧɚɬɪɢɹ 
–  6;  ɚɫɤɨɪɛɢɧɨɜɚɹ�ɤɢɫɥɨɬɚ –  0,5;  KH2PO4 – 2; MgSO4 – 
0,12; ɚɝɚɪ – 2; ɤɭɤɭɪɭɡɧɵɣ�ɷɤɫɬɪɚɤɬ – 30 – 40 ɫɦ3. ȼɵɛɨɪ 
ɞɚɧɧɵɯ�ɫɪɟɞ�ɨɛɭɫɥɨɜɥɟɧ�ɬɟɦ, ɱɬɨ�ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ�ɩɪɨɫ-
ɬɨɬɨɣ� ɜ� ɩɪɢɝɨɬɨɜɥɟɧɢɢ� ɢ� ɨɛɟɫɩɟɱɢɜɚɸɬ� ɦɚɤɫɢɦɚɥɶɧɭɸ 
ɠɢɡɧɟɫɩɨɫɨɛɧɨɫɬɶ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. Ʉɭɥɶɬɢɜɢɪɨɜɚɧɢɟ 
ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ�ɤɭɥɶɬɭɪ�ɨɫɭɳɟɫɬɜɥɹɥɨɫɶ�ɩɭɬɟɦ�ɜɧɟɫɟ- 
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ɧɢɹ�ɜ�ɦɨɥɨɤɨ�ɛɢɨɦɚɫɫɵ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ 
37±1  ºɋ�ɧɚ�ɩɪɨɬɹɠɟɧɢɢ 48  ɱ,  ɚ� ɜ� ɤɭɤɭɪɭɡɧɨ�ɥɚɤɬɨɡɧɭɸ 
ɫɪɟɞɭ - ɛɢɨɦɚɫɫɵ� ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ 
37±1ºɋ�ɜ�ɬɟɱɟɧɢɢ 72 ɱɚɫɨɜ.

ȼ� ɤɚɱɟɫɬɜɟ� ɩɪɟɛɢɨɬɢɤɚ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɜɵɫɨɤɨɚɦɢ-
ɥɨɡɧɵɣ�ɤɭɤɭɪɭɡɧɵɣ�ɤɪɚɯɦɚɥ�ɦɚɪɤɢ Hi-maize 1043 ɧɟ�ɫɨ-
ɞɟɪɠɚɳɢɣ� ɝɟɧɟɬɢɱɟɫɤɢ� ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ� ɤɨɦɩɨɧɟɧ-

ɬɨɜ� ɢ� ɩɪɟɞɫɬɚɜɥɹɸɳɢɣ� ɫɨɛɨɣ� ɩɨ� ɯɢɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɟ 
ɪɟɡɢɫɬɟɧɬɧɵɣ� ɤɪɚɯɦɚɥ. Hi-maize 1043 ɧɟ� ɨɛɥɚɞɚɟɬ� ɜɤɭ-
ɫɨɦ�ɢ� ɡɚɩɚɯɨɦ, ɤɨɬɨɪɵɟ�ɫɩɨɫɨɛɧɵ�ɢɡɦɟɧɢɬɶ� ɨɪɝɚɧɨɥɟɩ-
ɬɢɱɟɫɤɢɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɩɢɳɟɜɨɝɨ� ɩɪɨɞɭɤɬɚ, ɜ� ɫɨɫɬɚɜ 
ɤɨɬɨɪɨɝɨ�ɨɧ�ɜɯɨɞɢɬ. Ⱦɚɧɧɵɟ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɪɟɡɢ-
ɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ. 1. 

ɇɨɫɢɬɟɥɟɦ� ɞɥɹ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɦɢɤɪɨ-
ɨɪɝɚɧɢɡɦɨɜ� ɜ� ɩɪɨɰɟɫɫɟ� ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɹ� ɢɫ-
ɩɨɥɶɡɨɜɚɥɢ� ɦɟɬɨɤɫɢɥɢɪɨɜɚɧɧɵɣ� ɩɟɤɬɢɧ� ɫɨ 
ɫɬɟɩɟɧɶɸ� ɷɬɟɪɢɮɢɤɚɰɢɢ 32 %, ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɮɢɪɦɵ Pektowin. ɉɟɪɜɵɣ� ɷɬɚɩ� ɢɫɫɥɟɞɨɜɚɧɢɣ 
ɡɚɤɥɸɱɚɥɫɹ� ɜ� ɜɵɛɨɪɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɪɚɫɬɜɨɪɚ 

ɩɟɤɬɢɧɚ� ɢ� ɯɥɨɪɢɞɚ� ɤɚɥɶɰɢɹ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɨɛɨɥɨɱɤɢ 
ɝɪɚɧɭɥ, ɩɨɫɤɨɥɶɤɭ� ɢɦɟɧɧɨ� ɷɬɢ� ɩɨɤɚɡɚɬɟɥɢ� ɜɥɢɹɸɬ� ɧɚ 
ɮɨɪɦɭ�ɢ�ɩɪɨɱɧɨɫɬɶ�ɩɨɥɭɱɟɧɧɵɯ�ɝɪɚɧɭɥ. Ɋɟɡɭɥɶɬɚɬɵ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɧɚ�ɪɢɫ.1. 

ɂɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɧɚ� ɪɢɫ. 1. ɪɟɡɭɥɶɬɚɬɨɜ ɜɢɞɧɨ, 
ɱɬɨ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɭɩɪɨɱɧɟɧɢɟ� ɝɟɥɹ� ɧɚɛɥɸɞɚɟɬɫɹ� ɩɪɢ 
ɤɨɧɰɟɧɬɪɚɰɢɢ� ɩɟɤɬɢɧɚ 6  %  ɢ� ɯɥɨɪɢɞɚ� ɤɚɥɶɰɢɹ 5  %.  ȼ 
ɫɥɭɱɚɟ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ 6%-ɧɨɝɨ�ɪɚɫɬɜɨɪɚ�ɩɟɤɬɢɧɚ�ɢɦɟɥɨ 
ɦɟɫɬɨ�ɨɛɪɚɡɨɜɚɧɢɟ�ɝɪɚɧɭɥ�ɧɟɩɪɚɜɢɥɶɧɨɣ�ɮɨɪɦɵ, ɱɬɨ�ɧɟ 
ɨɬɜɟɱɚɸɬ� ɬɪɟɛɨɜɚɧɢɸ� ɞɚɧɧɨɝɨ� ɩɪɨɞɭɤɬɚ. ɉɪɨɜɟɞɟɧɧɵɟ 
ɷɤɫɩɟɪɢɦɟɧɬɵ� ɩɨɡɜɨɥɢɥɢ� ɭɫɬɚɧɨɜɢɬɶ, ɱɬɨ� ɧɚɢɛɨɥɟɟ� ɪɚ-
ɰɢɨɧɚɥɶɧɨɣ�ɹɜɥɹɟɬɫɹ�ɫɢɫɬɟɦɚ, ɫɨɞɟɪɠɚɳɚɹ 5%-ɧɵɣ�ɪɚɫ-
ɬɜɨɪ�ɩɟɤɬɢɧɚ�ɢ 5%-ɧɵɣ�ɪɚɫɬɜɨɪ CaCl2. ɉɪɨɱɧɨɫɬɶ�ɝɟɥɹ�ɜ 
ɷɬɨɣ� ɫɢɫɬɟɦɟ� ɞɨɫɬɢɝɚɥɚ� ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɡɧɚɱɟɧɢɹ� ɢ� ɫɨ-
ɫɬɚɜɢɥɚ 650 ɝ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ� ɛɨɥɶɲɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɯɥɨɪɢɞɚ�ɤɚɥɶɰɢɹ�ɩɪɢɜɨɞɢɥɨ�ɤ�ɨɛɪɚɡɨɜɚɧɢɸ�ɯɪɭɩɤɨɝɨ�ɝɟ-
ɥɹ� ɫɨ� ɫɤɥɨɧɧɨɫɬɶɸ� ɤ� ɫɢɧɟɪɟɡɢɫɭ�ɢ� ɜ� ɤɨɧɟɱɧɨɦ�ɢɬɨɝɟ� ɤ 
ɨɛɪɚɡɨɜɚɧɢɸ� ɩɟɤɬɢɧɚɬɚ� ɤɚɥɶɰɢɹ. Ⱦɚɥɟɟ� ɢɫɫɥɟɞɨɜɚɥɢ 
ɜɥɢɹɧɢɟ�ɤɨɥɢɱɟɫɬɜɚ�ɜɧɨɫɢɦɨɝɨ�ɩɪɟɛɢɨɬɢɤɚ�ɧɚ�ɪɨɫɬ�ɥɚɤ-
ɬɨ- ɢ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ.  

Ʉɨ�ɢɧɤɚɩɫɭɥɢɪɭɸɳɢɣ� ɩɨɥɢɦɟɪ�ɩɨɥɭɱɚɥɢ� ɫɥɟɞɭɸ-
ɳɢɦ�ɨɛɪɚɡɨɦ: ɤ�ɩɪɢɝɨɬɨɜɥɟɧɧɨɦɭ�ɪɚɫɬɜɨɪɭ�ɧɢɡɤɨɷɬɟɪɢ-

ɮɢɰɢɪɨɜɚɧɧɨɝɨ�ɩɟɤɬɢɧɚ 5 % ɤɨɧɰɟɧɬɪɚɰɢɢ�ɞɨɛɚɜɥɹɥɢ 
ɜɵɫɨɤɨɚɦɢɥɨɡɧɵɣ� ɤɪɚɯɦɚɥ Hi-maize 1043 ɫ� ɩɨɫɥɟɞɭɸ-
ɳɢɦ�ɬɳɚɬɟɥɶɧɵɦ�ɩɟɪɟɦɟɲɢɜɚɧɢɟɦ. ɂɡɜɟɫɬɧɨ, ɱɬɨ�ɪɟɡɢ-
ɫɬɟɧɬɧɵɣ�ɤɪɚɯɦɚɥ�ɩɥɨɯɨ�ɪɚɫɬɜɨɪɹɟɬɫɹ�ɜ�ɜɨɞɟ, ɧɨ�ɜ�ɛɨɥɟɟ 
ɜɹɡɤɢɯ�ɪɚɫɬɜɨɪɚɯ�ɩɨɥɢɦɟɪɨɜ�ɟɝɨ�ɦɚɤɪɨɦɨɥɟɤɭɥɵ�ɭɞɟɪ- 

Ɍɚɛɥɢɰɚ 1 
ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɪɟɡɢɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ Hi-maize 1043, % 

Ⱦɢɟɬɢɱɟɫɤɢɟ�ɜɨɥɨɤɧɚ  
�ɪɟɡɢɫɬɟɧɬɧɵɣ�ɤɪɚɯɦɚɥ) Ʉɪɚɯɦɚɥ Ȼɟɥɤɢ ɀɢɪɵ 

65  29 0,8  0,35  
 

 

Ɋɢɫ.1. ɂɡɦɟɧɟɧɢɟ�ɩɪɨɱɧɨɫɬɢ�ɝɪɚɧɭɥ�ɨɬ�ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɪɚɫɬɜɨɪɚ�ɩɟɤɬɢɧɚ�ɢ�ɯɥɨɪɢɞɚ�ɤɚɥɶɰɢɹ 

Ɍɚɛɥɢɰɚ 2 
Ɂɚɜɢɫɢɦɨɫɬɶ�ɬɢɬɪɚ�ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ�ɨɬ�ɤɨɥɢɱɟɫɬɜɚ�ɜɧɨɫɢɦɨɝɨ�ɤɪɚɯɦɚɥɚ Hi-maize 1043  

ɜ�ɩɪɨɰɟɫɫɟ�ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɹ 

Ʉɨɥɢɱɟɫɬɜɨ�ɤɪɚɯ-
ɦɚɥɚ, ɝ 

(% ɨɬ�ɦɚɫɫɵ  
ɪɚɫɬɜɨɪɚ�ɩɟɤɬɢɧɚ) 

Ʉɨɥɢɱɟɫɬɜɨ�ɡɚ-
ɤɜɚɫɤɢ�ɥɚɤɬɨ-
ɛɚɰɢɥɥ, ɦɥ 

Ʉɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ, lg ɄɈȿ�ɝ Ʉɨɥɢɱɟɫɬɜɨ 
ɡɚɤɜɚɫɤɢ 
ɛɢɮɢɞɨ-

ɛɚɤɬɟɪɢɣ, ɦɥ 

Ʉɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ, lg ɄɈȿ�ɝ 

Ʉɨɧɬɪɨɥɶ 
�ɝɪɚɧɭɥɵ 
ɛɟɡ�ɤɪɚɯɦɚ-

ɥɚ) 

Ƚɪɚɧɭɥɵ�ɫ�ɤɪɚɯ-
ɦɚɥɨɦ�ɢ 

ɥɚɤɬɨ�ɛɚɤɬɟɪɢɹɦɢ 

Ʉɨɧɬɪɨɥɶ 
�ɝɪɚɧɭɥ 

ɛɟɡ�ɤɪɚɯɦɚ-
ɥɚ) 

Ƚɪɚɧɭɥɵ�ɫ 
ɤɪɚɯɦɚɥɨɦ�ɢ 
ɛɢɮɢɞɨ-

ɛɚɤɬɟɪɢɹɦɢ 

0,5 (2,18 %) 

0,25 8,0 8,4 0,25 7,7 7,0 
0,5 8,39 8,77 0,5 7,9 7,5 
1 8,77 9,07 1 8,2 7,87 

1,5 9,07 9,3 1,5 8,47 8,17 
2 9,39 9,69* 2 8,67 8,47 

2,5 9,47* 10,0* 2,5 8,77 8,87 
3 8,9 9,17 

3,5 8,95 9,47* 
4 9 9,69* 

1 (4,16 %) 

0,25 8,0 9,17 0,25 7,7 7,87 
0,5 8,39 9,47 0,5 7,9 8,17 
1 8,77 9,77 1 8,2 8,47 

1,5 9,07 10,07 1,5 8,47 8,77 
2 9,39 10,3* 2 8,67 9,07 

2,5 9,47* 10,4* 

2,5 8,77 9,39 
3 8,9 9,69 

3,5 8,95 10,0* 
4 9 10,02* 

* - ɮɨɪɦɢɪɨɜɚɧɢɟ�ɝɪɚɧɭɥ�ɧɟɫɮɟɪɢɱɟɫɤɨɣ�ɮɨɪɦɵ 
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ɠɢɜɚɸɬɫɹ� ɫɬɪɭɤɬɭɪɨɣ� ɝɢɞɪɨɤɨɥɥɨɢɞɨɜ�ɢ� ɧɟ� ɫɟɞɢɦɟɧɬɢ-
ɪɭɸɬ [3, 4].  

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɩɨ� ɜɵɛɨɪɭ� ɤɨɥɢɱɟɫɬɜɚ 
ɜɧɨɫɢɦɨɝɨ� ɪɟɡɢɫɬɟɧɬɧɨɝɨ� ɤɪɚɯɦɚɥɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ 
ɩɪɨɛɢɨɬɢɱɟɫɤɭɸ�ɞɨɡɭ�ɜ�ɝɨɬɨɜɨɦ�ɩɪɨɞɭɤɬɟ, ɚ�ɬɚɤɠɟ�ɫɩɨ-
ɫɨɛɫɬɜɭɸɳɟɝɨ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɝɪɚɧɭɥ� ɫɮɟɪɢɱɟɫɤɨɣ� ɮɨ-
ɪɦɵ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥ.2. 

Ʉɚɤ� ɫɥɟɞɭɟɬ�ɢɡ� ɪɟɡɭɥɶɬɚɬɨɜ� ɬɚɛɥ.  2,  ɞɨɛɚɜɥɟ-
ɧɢɟ�ɪɟɡɢɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɜ�ɫɨɫɬɚɜ�ɝɪɚɧɭɥ�ɢɧɬɟɧɫɢ-
ɮɢɰɢɪɭɟɬ�ɪɚɡɜɢɬɢɟ�ɤɭɥɶɬɭɪ. ɉɪɢ�ɜɧɟɫɟɧɢɢ�ɪɟɡɢɫɬɟɧɬ-
ɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɜ�ɤɨɥɢɱɟɫɬɜɟ 0,5 ɝ�ɢ�ɤɨɥɢɱɟɫɬɜɚ�ɡɚɤɜɚɫ-
ɤɢ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ 2 – 2,5 ɦɥ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɜɟɥɢɱɟɧɢɸ 
ɠɢɜɢɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɤɨɧɬɪɨɥɟɦ 
�ɝɪɚɧɭɥɵ, ɫɨɞɟɪɠɚɳɢɟ� ɥɚɤɬɨɛɚɤɬɟɪɢɢ� ɛɟɡ� ɤɪɚɯɦɚɥɚ) 
ɧɚ 3,1 % (2·109�ɄɈȿ�ɝ) ɢ 5,6 % (1,2·1010�ɄɈȿ�ɝ). ɉɪɢ 
ɷɬɨɦ�ɧɚɛɥɸɞɚɥɨɫɶ�ɢɡɦɟɧɟɧɢɟ�ɮɨɪɦɵ� ɝɪɚɧɭɥ, ɤɨɬɨɪɚɹ 
ɢɡ�ɫɮɟɪɢɱɟɫɤɨɣ�ɩɪɟɜɪɚɳɚɥɚɫɶ�ɜ�ɤɚɩɥɟɜɢɞɧɭɸ�ɮɨɪɦɭ. 
Ʉɨɥɢɱɟɫɬɜɨ�ɤɥɟɬɨɤ�ɩɪɢ�ɢɫɩɨɥɶɡɨɜɚɧɢɢ 1 ɝ (4,16 %) ɪɟ-
ɡɢɫɬɟɧɬɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɜɟɥɢɱɢɥɨɫɶ�ɢ� ɫɨ-
ɫɬɚɜɢɥɨ (2...3)·1010 ɄɈȿ�ɝ. ɉɪɨɜɟɞɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɜɥɢɹɧɢɹ�ɤɨɥɢɱɟɫɬɜɚ�ɜɧɨɫɢɦɨɝɨ�ɢɧɨɤɭɥɹɬɚ�ɥɚɤɬɨɛɚɤɬɟ-
ɪɢɣ� ɧɚ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɪɚɧɭɥ� ɩɨɤɚɡɚɥɨ, ɱɬɨ� ɨɧɨ� ɧɟ 
ɬɨɥɶɤɨ�ɫɩɨɫɨɛɫɬɜɭɟɬ�ɭɜɟɥɢɱɟɧɢɸ�ɤɥɟɬɨɤ, ɧɨ�ɬɚɤɠɟ�ɡɚ-
ɬɪɭɞɧɹɟɬ� ɮɨɪɦɢɪɨɜɚɧɢɟ� ɝɪɚɧɭɥ� ɧɟɨɛɯɨɞɢɦɨɣ� ɮɨɪɦɵ 

ɢ�ɩɪɨɱɧɨɫɬɢ.  
Ʉɨɥɢɱɟɫɬɜɨ� ɜɧɨɫɢɦɨɝɨ� ɢɧɨɤɭɥɹɬɚ 

ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ� ɬɚɤɠɟ� ɫɥɟɞɭɟɬ� ɨɝɪɚɧɢɱɢɬɶ, 
ɜ� ɩɪɟɞɟɥɚɯ 3 ɦɥ, ɱɬɨ� ɫɩɨɫɨɛɫɬɜɭɟɬ� ɩɨɥɭɱɟ-
ɧɢɸ� ɞɨɩɭɫɬɢɦɨɣ� ɜɹɡɤɨɫɬɢ� ɫɭɫɩɟɧɡɢɢ� ɞɥɹ 
ɮɨɪɦɢɪɨɜɚɧɢɹ� ɫɮɟɪɢɱɟɫɤɢɯ� ɝɪɚɧɭɥ. Ⱦɚɥɶ-
ɧɟɣɲɟɟ� ɭɜɟɥɢɱɟɧɢɟ� ɤɨɥɢɱɟɫɬɜɚ� ɢɧɨɤɭɥɹɬɚ 
ɩɪɢɜɨɞɢɥɨ� ɤ� ɮɨɪɦɢɪɨɜɚɧɢɸ� ɝɪɚɧɭɥ� ɧɟɩɪɚ-

ɜɢɥɶɧɨɣ�ɮɨɪɦɵ. 
ɍɜɟɥɢɱɟɧɢɟ� ɦɚɫɫɨɜɨɣ� ɞɨɥɢ� ɩɪɟɛɢɨɬɢɤɚ� ɞɨ 

4,16 % ɩɪɢɜɨɞɢɥɨ�ɤ�ɪɨɫɬɭ�ɤɥɟɬɨɤ�ɛɢɮɢɞɨɛɚɤɬɟɪɢɣ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ� ɫ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 2,18 % ɦɚɫɫɨɜɨɣ� ɞɨɥɢ 
ɦɨɞɢɮɢɰɢɪɨɜɚɧɨɝɨ� ɤɪɚɯɦɚɥɚ. Ʉɨɥɢɱɟɫɬɜɨ� ɤɥɟɬɨɤ 
Bifidobacterium bifidum ɭɜɟɥɢɱɢɥɨɫɶ�ɧɚ 5·109�ɄɈȿ�ɝ�ɩɨ 
ɫɪɚɜɧɟɧɢɸ�ɫ�ɤɨɧɬɪɨɥɶɧɵɦ�ɨɛɪɚɡɰɨɦ.  

ɉɨɥɭɱɟɧɧɵɟ� ɝɪɚɧɭɥɵ� ɷɤɫɬɪɭɡɢɨɧɧɵɦ� ɦɟɬɨɞɨɦ, 
ɫɨɞɟɪɠɚɳɢɟ� ɩɪɨ- ɢ� ɩɪɟɛɢɨɬɢɤɢ� ɯɚɪɚɤɬɟɪɢɡɨɜɚɥɢɫɶ 
ɫɥɟɞɭɸɳɢɦɢ�ɩɨɤɚɡɚɬɟɥɹɦɢ (ɬɚɛɥ.3). 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɜɧɟɫɟɧɢɟ�ɪɟɡɢ-
ɫɬɟɧɬɧɨɝɨ� ɤɪɚɯɦɚɥɚ� ɤɚɤ� ɩɪɟɛɢɨɬɢɤɚ� ɜ� ɤɨɥɢɱɟɫɬɜɟ 
4,16  %  ɧɟ� ɬɨɥɶɤɨ� ɫɬɢɦɭɥɢɪɭɟɬ� ɥɭɱɲɟɦɭ� ɪɚɡɜɢɬɢɸ� ɢ 
ɪɨɫɬɭ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɧɚ 1,2·1010 
ɄɈȿ�ɝ�ɞɥɹ�ɥɚɤɬɨɛɚɤɬɟɪɢɣ�ɢ�ɧɚ 5·109�ɄɈȿ�ɝ�ɞɥɹ�ɛɢɮɢ-
ɞɨɛɚɤɬɟɪɢɣ� ɩɨ� ɫɪɚɜɧɟɧɢɸ� ɫ� ɭɩɨɬɪɟɛɥɟɧɢɟɦ 2,18 % 
ɦɚɫɫɨɜɨɣ�ɞɨɥɢ�ɤɪɚɯɦɚɥɚ, ɚ�ɬɚɤɠɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ 
ɝɨɬɨɜɵɣ� ɩɪɨɞɭɤɬ (ɝɪɚɧɭɥɵ) ɩɪɚɜɢɥɶɧɨɣ (ɲɚɪɨɨɛɪɚɡ-
ɧɨɣ) ɮɨɪɦɵ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɰɟɫɫ� ɤɨ-
ɢɧɤɚɩɫɭɥɢɪɨɜɚɧɢɹ� ɩɨɡɜɨɥɹɟɬ� ɫɨɡɞɚɬɶ� ɡɚɳɢɬɧɭɸ� ɨɛɨ-
ɥɨɱɤɭ� ɞɥɹ� ɩɪɨɛɢɨɬɢɱɟɫɤɢɯ� ɤɭɥɶɬɭɪ� ɢ� ɪɚɫɲɢɪɢɬɶ� ɪɵ-
ɧɨɤ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɫɢɧɛɢɨɬɢɱɟɫɤɢɯ�ɞɨɛɚɜɨɤ. 
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ɆɂɏȺɃɅɈȼȺ�Ʉ�Ⱥ., ɚɫɩɿɪɚɧɬɤɚ, ɌȿɅȿɀȿɇɄɈ�Ʌ�Ɇ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ,  
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Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 
ɁȺɋɌɈɋɍȼȺɇɇə�ȿɅȿɄɌɊɈɆȺȽɇȱɌɇɈȲ�ɈȻɊɈȻɄɂ�ȼ SPA-ɏȺɊɑɍȼȺɇɇȱ 

ɇɚɜɟɞɟɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɳɨɞɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɦɚɝɧɿɬɨ�ɚɤɬɢɜɨɜɚɧɨʀ 
ɜɨɞɢ� ɜ SPA-ɯɚɪɱɭɜɚɧɧɿ. ɉɨɤɚɡɚɧɨ� ɜɩɥɢɜ� ɜɨɞɢ, ɨɛɪɨɛɥɟɧɨʀ� ɦɚɝɧɿɬ-
ɧɢɦ�ɩɨɥɟɦ, ɧɚ�ɤɥɿɬɢɧɧɭ�ɩɪɨɧɢɤɧɿɫɬɶ, ɪɇ�ɿ�ɪɟɞɨɤɫ�ɩɨɬɟɧɰɿɚɥ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ: SPA, ɜɨɞɚ, ɦɚɝɧɿɬɧɚ� ɨɛɪɨɛɤɚ, ɪɇ, ɪɟɞɨɤɫ-
ɩɨɬɟɧɰɿɚɥ, ɤɥɿɬɢɧɧɚ�ɩɪɨɧɢɤɧɿɫɬɶ. 

Some reasonings are in-process resulted in relation to the use of 
magnetic treatmentswater in ɚ SPA- feed. It is rotined swimming water, 
treated the magnetic field on cellular permeability, ɪɇ and Redox 
Reducti – on Oxydalion. 

Keywords: SPA, water, magnetic treatment, ɪɇ, Redox Reducti- 
on Oxydalion, cellular permeability. 

Ɉɞɧɢɦ� ɡ� ɧɚɣɜɚɠɥɢɜɿɲɢɯ� ɟɥɟɦɟɧɬɿɜ� ɤɨɦɩɥɟɤɫɧɨ-
ɝɨ� ɩɿɞɯɨɞɭ� ɞɨ� ɨɡɞɨɪɨɜɥɟɧɧɹ� ɥɸɞɢɧɢ� ɽ SɊȺ-
ɯɚɪɱɭɜɚɧɧɹ,  ɹɤɟ�ɜɤɥɸɱɚɽ�ɮɪɭɤɬɢ,  ɨɜɨɱɿ,  ɫɨɤɢ,  ɦɿɧɟɪɚ-
ɥɶɧɭ� ɜɨɞɭ, ɩɪɨɞɭɤɬɢ� ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ. 
Ɉɛɨɜ
ɹɡɤɨɜɢɦ�ɟɥɟɦɟɧɬɨɦ SɊȺ�ɯɚɪɱɭɜɚɧɧɹ�ɽ�ɪɟɝɭɥɹɪɧɟ 
ɜɠɢɜɚɧɧɹ�ɩɪɨɬɹɝɨɦ�ɞɧɹ�ɫɨɤɿɜ, ɤɨɤɬɟɣɥɿɜ�ɬɚ�ɿɧɲɢɯ�ɧɚ-
ɩɨʀɜ, ɜɢɝɨɬɨɜɥɟɧɢɯ� ɿɡ� ɫɜɿɠɨʀ� ɫɢɪɨɜɢɧɢ� ɬɚ�ɩɿɞɝɨɬɨɜɥɟ-
ɧɨʀ�ɜɿɞɩɨɜɿɞɧɢɦ�ɱɢɧɨɦ�ɜɨɞɢ [1].  

ȼɨɞɚ - ɧɚɣɜɚɠɥɢɜɿɲɚ�ɱɚɫɬɢɧɚ�ɯɚɪɱɨɜɨɝɨ�ɪɚɰɿɨɧɭ. 

ȼɨɧɚ� ɽ� ɫɤɥɚɞɨɜɨɸ�ɱɚɫɬɢɧɨɸ�ɧɚɩɨʀɜ,  ɫɨɤɿɜ,  ɜɢɧ� ɬɚ� ɿɧ-
ɲɢɯ�ɯɚɪɱɨɜɢɯ SPA – ɩɪɨɞɭɤɬɿɜ.  ȼɿɞ�ɹɤɨɫɬɿ�ɜɨɞɢ�ɡɚɥɟ-
ɠɢɬɶ� ɡɚɫɜɨɽɧɧɹ� ɩɪɨɞɭɤɬɿɜ� ɭ� ɨɪɝɚɧɿɡɦɿ� ɥɸɞɢɧɢ� ɬɚ� ʀɯ 
ɜɩɥɢɜ�ɧɚ�ɫɬɚɧ�ɡɞɨɪɨɜ¶ɹ. ȼɨɞɭ�ɫɥɿɞ�ɩɨɫɬɚɜɢɬɢ�ɧɚ�ɨɞɧɟ�ɡ 
ɩɟɪɲɢɯ� ɦɿɫɰɶ� ɜ� ɫɩɢɫɤɭ� ɧɚɣɧɟɨɛɯɿɞɧɿɲɢɯ� ɞɥɹ� ɠɢɬɬɹ 
ɩɨɠɢɜɧɢɯ�ɪɟɱɨɜɢɧ.  

Ɂɚɝɚɥɶɧɨɜɿɞɨɦɨ, ɳɨ� ɜɨɞɚ� ɦɚɽ� ɚɧɨɦɚɥɶɧɿ� ɜɥɚɫɬɢ-
ɜɨɫɬɿ, ɩɪɨɹɫɧɢɬɢ�ɫɭɬɧɿɫɬɶ�ɹɤɢɯ�ɧɚɦɚɝɚɥɢɫɶ�ɛɚɝɚɬɨ�ɞɨ-
ɫɥɿɞɧɢɤɿɜ [2]. Ʉɿɧɟɬɢɱɧɿ� ɡɚɥɟɠɧɨɫɬɿ� ɜɨɞɢ� ɫɭɬɬɽɜɨ 
ɜɿɞɪɿɡɧɹɸɬɶɫɹ�ɜɿɞ�ɯɚɪɚɤɬɟɪɧɢɯ�ɤɪɢɜɢɯ� ɿɧɲɢɯ�ɜɿɞɨɦɢɯ 
ɧɚɦ� ɪɟɱɨɜɢɧ, ɳɨ� ɡɧɚɯɨɞɹɬɶɫɹ� ɜ� ɪɿɞɢɧɧɨɦɭ� ɫɬɚɧɿ. 
ɇɚɩɪɢɤɥɚɞ, ɧɚɣɛɿɥɶɲɨʀ� ɳɿɥɶɧɨɫɬɿ� ɜɨɞɚ� ɞɨɫɹɝɚɽ� ɩɪɢ 
ɬɟɦɩɟɪɚɬɭɪɿ� ɛɥɢɡɶɤɨ +4 °ɋ, ɚ� ɭ� ɬɜɟɪɞɨɦɭ� ɫɬɚɧɿ� ɫɬɚɽ 
ɦɟɧɲ�ɳɿɥɶɧɨɸ. ɋɚɦɟ�ɡɚɜɞɹɤɢ�ɰɿɣ� ɹɤɨɫɬɿ� ɜɨɞɢ� ɜɨɞɨɣ-
ɦɢɳɚ�ɧɟ�ɩɪɨɦɟɪɡɚɸɬɶ�ɜɡɢɦɤɭ�ɞɨ�ɞɧɚ, ɚ�ɩɨɤɪɢɜɚɸɬɶɫɹ 
ɬɨɜɫɬɢɦ�ɲɚɪɨɦ�ɥɶɨɞɭ,  ɹɤɢɣ�ɫɤɭɩɱɭɽɬɶɫɹ�ɧɚ�ɩɨɜɟɪɯɧɿ,  
ɳɨ� ɿ� ɞɨɡɜɨɥɹɽ� ɠɢɜɢɦ� ɨɪɝɚɧɿɡɦɚɦ� ɿɫɧɭɜɚɬɢ� ɩɿɞ� ɧɢɦ� ɿ 
ɜɡɢɦɤɭ. 

ɇɟɡɜɢɱɚɣɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɜɨɞɢ�ɩɨɹɫɧɸɸɬɶɫɹ�ɡɞɚɬ- 
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Ɉɫɧɨɜɧɵɟ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɝɪɚɧɭɥ, ɫɨɞɟɪɠɚɳɢɟ�ɫɢɧɛɢɨɬɢɤ 

ɉɨɤɚɡɚɬɟɥɶ Ɋɚɡɦɟɪ-
ɧɨɫɬɶ 

Ɂɧɚɱɟɧɢɟ 

Ɏɨɪɦɚ - ɫɮɟɪɢɱɟɫɤɚɹ 
Ɇɚɫɫɚ ɤɝ 0,26(±0,03)·10-4 
Ⱦɢɚɦɟɬɪ ɦ 3(±0,5)·10-3 
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