
ǯȳȜȝȞȜȤȓȟȖ, ȏȳȜȠȓȣțȜșȜȑȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ, ǯǮǾ  
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ɧɟ�ɬɨɥɶɤɨ�ɨɬ�ɟɝɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ, ɧɨ�ɢ�ɨɬ�ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨɝɨ� ɫɨɨɬɧɨɲɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟ-
ɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ�ɜ�ɫɨɫɬɚɜ�ɤɨɦɩɨɡɢɰɢɢ.  

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɜɵɹɜɥɟɧɧɵɯ�ɷɮɮɟɤɬɨɜ�ɫɢɧɟɪɝɢɡɦɚ 
ɢ�ɚɧɬɚɝɨɧɢɡɦɚ�ɢɡ�ɢɫɥɟɞɨɜɚɧɧɨɝɨ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ 
ɦɨɠɧɨ� ɨɬɛɢɪɚɬɶ� ɨɛɪɚɡɰɵ, ɨɛɥɚɞɚɸɳɢɟ� ɧɚɢɛɨɥɶɲɟɣ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ, ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɨɛɨɫɧɨɜɚɬɶ 
ɢɯ�ɜɵɛɨɪ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɤɨɦɩɨɡɢɰɢɣ�ɷɤɫɬɪɚɤɬɨɜ�ɞɥɹ 
ɦɨɥɨɱɧɵɯ, ɯɥɟɛɨ�ɛɭɥɨɱɧɵɯ�ɢ�ɞɪ. ɢɡɞɟɥɢɣ, ɛɢɪɦɢɤɫɨɜ, 

ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɜɢɧ, ɫɥɚɛɨɚɥɤɨɝɨɥɶɧɵɯ� ɢ� ɛɟɡɚɥ-
ɤɨɝɨɥɶɧɵɯ� ɧɚɩɢɬɤɨɜ� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɶɸ. 

ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɤ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɸ�ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɩɪɨɞɭɤɬɨɜ�ɦɧɨɝɨɤɨɦɩɨ-
ɧɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɡɚɞɚɧɧɵɦɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ. 
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ȽȺɃȾɍɄȿȼɂɑ�Ⱦ�Ʉ., ɧɚɭɱ. ɫɨɬɪ., ɄɍɊȾɈȼȺ�ɋ�Ƚ., ɦɚɝɢɫɬɪ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ɄɈɇɌɊɈɅɖ�ɄȺɑȿɋɌȼȺ, ȻȿɁɈɉȺɋɇɈɋɌɂ�ɂ�ȻɂɈɅɈȽɂɑȿɋɄɈɃ  
ȺɄɌɂȼɇɈɋɌɂ�ɈȼɈɓɇɕɏ�ɋɈɄɈȼ 

ɂɫɫɥɟɞɨɜɚɧɚ� ɩɢɳɟɜɚɹ� ɰɟɧɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɛɢɨɥɨɝɢɱɟ-
ɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɦɨɪɤɨɜɧɨɝɨ� ɢ� ɬɨɦɚɬɧɨɝɨ� ɫɨɤɨɜ. Ɇɟɬɨɞɚɦɢ� ɛɢɨɬɟ-
ɫɬɢɪɨɜɚɧɢɹ�ɢ�ɷɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɨɛɨɫɧɨɜɚɧɚ�ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨɫɬɶ  ɤɭɩɚɠɢɪɨɜɚɧɢɹ�ɨɜɨɳɧɵɯ�ɫɨɤɨɜ.  

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɨɜɨɳɧɵɟ� ɫɨɤɢ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ, ɛɢɨɥɨ-
ɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɪɚɫɬɢɬɟɥɶɧɵɟ� ɩɢɳɟ-
ɜɵɟ�ɩɪɨɞɭɤɬɵ.  

A food value, safety, biological activity of carrot and tomato 
juices has been investigated. Expedience  of mix vegetable juices has 
been shown by the methods of biotesting and electronic-transport activi-
ty. 

Keywords: vegetable juices, biotesting, biological activity, 
quality, safety, vegetable food products. 

Ɉɛɟɫɩɟɱɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ 
ɫɵɪɶɹ�ɢ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ – ɨɞɧɨ� ɢɡ�ɧɚɩɪɚɜɥɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɫɨɯɪɚɧɟɧɢɟ� ɝɟ-
ɧɨɮɨɧɞɚ [1]. ȼ�ɧɚɲɟ�ɜɪɟɦɹ�ɢɡɦɟɧɢɥɨɫɶ�ɨɬɧɨɲɟɧɢɟ�ɩɨ-
ɬɪɟɛɢɬɟɥɹ�ɤ�ɩɢɳɟɜɨɣ�ɩɪɨɞɭɤɰɢɢ – ɚɤɰɟɧɬ�ɬɪɟɛɨɜɚɧɢɣ 
ɫ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɪɨɞɭɤɬɨɜ� ɫɦɟɫɬɢɥɫɹ� ɜ 
ɫɬɨɪɨɧɭ�ɟɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ.   

ɋ�ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ� ɜ� ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ�ɩɨ-
ɫɬɭɩɚɟɬ 40–50%  ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ, ɫ�ɜɨɞɨɣ 20-40 %. ɋ 
ɪɚɡɜɢɬɢɟɦ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɭɪɛɚɧɢɡɚɰɢɟɣ, ɯɢɦɢɡɚ-
ɰɢɟɣ�ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɜ�ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɟ�ɫɵɪɶɟ 
ɦɨɝɭɬ� ɩɨɩɚɞɚɬɶ� ɢɧɨɪɨɞɧɵɟ� ɜɟɳɟɫɬɜɚ (ɤɫɟɧɨɛɢɨɬɢɤɢ, 
ɦɢɤɨɬɨɤɫɢɧɵ), ɤɨɬɨɪɵɟ� ɧɟɝɚɬɢɜɧɨ� ɫɤɚɡɵɜɚɸɬɫɹ� ɧɚ 
ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ. Ɉɫɨɛɭɸ� ɨɩɚɫɧɨɫɬɶ� ɦɨɝɭɬ� ɩɪɟɞ-
ɫɬɚɜɥɹɬɶ� ɩɢɳɟɜɵɟ� ɞɨɛɚɜɤɢ� ɜ� ɢɡɝɨɬɨɜɥɟɧɢɢ� ɧɨɜɵɯ 
ɩɪɨɞɭɤɬɨɜ [2]. 

ɉɢɳɟɜɵɟ� ɩɪɨɞɭɤɬɵ� ɞɨɥɠɧɵ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɮɢ-
ɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɬɪɟɛɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ� ɜ� ɧɟɨɛɯɨɞɢɦɵɯ 
ɜɟɳɟɫɬɜɚɯ� ɢ� ɷɧɟɪɝɢɢ, ɨɬɜɟɱɚɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɬɪɟɛɨ-
ɜɚɧɢɹɦ� ɩɨ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ� ɢ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɧɨɪ-
ɦɚɬɢɜɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ�ɬɪɟɛɨɜɚɧɢɹɦ�ɤ�ɞɨɩɭɫɬɢɦɨɦɭ 

ɫɨɞɟɪɠɚɧɢɸ� ɯɢɦɢɱɟɫɤɢɯ, ɪɚɞɢɨɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɢ 
ɛɢɨɩɪɨɞɭɰɢɪɭɟɦɵɯ� ɫɨɟɞɢɧɟɧɢɣ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɢ 
ɞɪɭɝɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ� ɨɩɚɫɧɵ 
ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɬɨɹɳɟɝɨ�ɢ�ɛɭɞɭɳɟɝɨ�ɩɨɤɨɥɟɧɢɣ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ� ɤɚɱɟɫɬɜɨ� ɩɢɳɟ-
ɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɹɜɥɹɸɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨ-
ɪɨɜ, ɤɨɬɨɪɵɟ� ɨɩɪɟɞɟɥɹɸɬ� ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ�ɍɤɪɚɢ-
ɧɵ. 

ɑɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɜɵɩɭɫɤ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤ-
ɰɢɢ� ɢ� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɩɨɩɚɞɚɧɢɟ� ɜ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ 
ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ, ɧɟɨɛɯɨɞɢɦ�ɠɟɫɬɤɢɣ�ɤɨɧɬɪɨɥɶ�ɡɚ�ɫɨ-
ɞɟɪɠɚɧɢɟɦ�ɡɚɝɪɹɡɧɟɧɢɣ (ɤɨɧɬɚɦɢɧɚɧɬɨɜ) ɯɢɦɢɱɟɫɤɨɝɨ 
ɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ⱥɧɚɥɢɡ� ɪɚɰɢɨɧɚ 
ɩɢɬɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɨɝɨ�ɱɟɥɨɜɟɤɚ�ɩɨɤɚɡɚɥ, ɱɬɨ� ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨ� ɞɨɦɢɧɢɪɭɸɳɢɦɢ�ɜ�ɧɟɦ� ɹɜɥɹɸɬɫɹ� ɪɚɫɬɢɬɟɥɶ-
ɧɵɟ� ɩɪɨɞɭɤɬɵ – ɨɜɨɳɢ, ɩɥɨɞɵ, ɹɝɨɞɵ. Ɋɚɫɬɢɬɟɥɶɧɵɟ 
ɩɪɨɞɭɤɬɵ�ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɪɹɞɚ�ɧɟɡɚ-
ɦɟɧɢɦɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɢ� ɞɢɟɬɢɱɟɫɤɢɯ� ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ�ɢɧɝɪɟɞɢɟɧɬɨɜ – ɜɢɬɚɦɢɧɨɜ, ɦɢɧɟɪɚɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɜɢɬɚɦɢɧɨɩɨɞɨɛɧɵɯ�ɢ�ɩɟɤɬɢɧɨɜɵɯ�ɜɟɳɟɫɬɜ, 
ɤɥɟɬɱɚɬɤɢ, ɪɹɞɚ�ɮɟɪɦɟɧɬɨɜ�ɢ�ɞɪ. Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɦɟɫɬɨ�ɜ 
ɪɚɰɢɨɧɟ�ɱɟɥɨɜɟɤɚ�ɫɨɝɥɚɫɧɨ�ɧɨɪɦɚɬɢɜɚɦ�ɪɚɰɢɨɧɚɥɶɧɨ-
ɝɨ�ɩɢɬɚɧɢɹ�ɞɨɥɠɧɵ�ɡɚɧɢɦɚɬɶ�ɫɨɤɢ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɨɜɨɳ-
ɧɵɟ. ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɫɪɟɞɢ� ɧɢɯ� ɹɜɥɹ-
ɸɬɫɹ� ɬɨɦɚɬɧɵɣ� ɢ� ɦɨɪɤɨɜɧɵɣ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɧɚɦɢ 
ɢɡɭɱɚɥɢɫɶ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɨɫɬɚɜɚ� ɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ 
ɨɪɝɚɧɢɡɦ�ɢɦɟɧɧɨ�ɷɬɢɯ�ɫɨɤɨɜ. 

ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ� ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ� ɤɚɱɟɫɬɜɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɵɯ�ɜɢɞɨɜ – ɦɨɪɤɨɜɧɨɝɨ�ɢ� ɬɨɦɚɬɧɨɝɨ – ɨɜɨɳɧɵɯ� ɫɨ-
ɤɨɜ� ɢ� ɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ. Ɍɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ 
ɢɦɟɸɳɢɦɢɫɹ�ɜ�ɍɤɪɚɢɧɟ�ɞɨɤɭɦɟɧɬɚ�ɦɢ�ɢ�ɫɬɚɧɞɚɪɬɚɦɢ  



ǯȳȜȝȞȜȤȓȟȖ, ȏȳȜȠȓȣțȜșȜȑȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ, ǯǮǾ  

45 
ɏɚɪɱɨɜɚ�ɧɚɭɤɚ�ɿ�ɬɟɯɧɨɥɨɝɿɹ   ʋ 4(21)*2012 

ɩɨ� ɤɨɧɬɪɨɥɸ� ɤɚɱɟɫɬɜɚ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɵɪɶɹ�ɢ� ɩɪɨɞɭɤɬɨɜ� ɟɝɨ�ɩɟɪɟɪɚɛɨɬɤɢ. Ɉɫɧɨɜɧɵɟ� ɩɨɤɚ-
ɡɚɬɟɥɢ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ�ɞɨɥɠɧɵ�ɫɨ-
ɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɦɟɠɞɭɧɚɪɨɞɧɵɦ� ɬɪɟɛɨɜɚɧɢɹɦ, ɪɟɝɥɚ-
ɦɟɧɬɢɪɨɜɚɧɧɵɦ�ɜ Codex Alimentarius [3-5]. ɋɨɛɥɸɞɟ-
ɧɢɟ� ɞɚɧɧɵɯ� ɬɪɟɛɨɜɚɧɢɣ� ɨɛɹɡɚɬɟɥɶɧɨ, ɚ� ɫɪɟɞɫɬɜɚ� ɞɨ-
ɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɪɚɡɥɢɱɧɵ. ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɜ� Ⱦɢ-
ɪɟɤɬɢɜɟ 93/43/ɋȿȿ� ɩɪɟɞɭɫɦɨɬɪɟɧɨ� ɜɧɟɞɪɟɧɢɟ� ɧɚ� ɩɢ-
ɳɟɜɵɯ� ɩɪɟɞɩɪɢɹɬɢɹɯ� ɫɢɫɬɟɦɵ� ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ, ɨɫɧɨɜɚɧɧɨɝɨ�ɧɚ�ɢɞɟɧɬɢɮɢɤɚɰɢɢ�ɩɚɪɚɦɟɬɪɨɜ 
ɜ�ɤɪɢɬɢɱɟɫɤɢɯ�ɬɨɱɤɚɯ, ɢɡɥɨɠɟɧɵ�ɨɫɧɨɜɧɵɟ�ɩɪɢɧɰɢɩɵ 
ɦɟɬɨɞɚ� ɇȺɋɋɊ, ɤɨɬɨɪɵɟ� ɩɨɡɜɨɥɹɸɬ� ɝɚɪɚɧɬɢɪɨɜɚɬɶ 
ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɪɨɞɭɤɰɢɢ. ɗɬɨɬ� ɦɟɬɨɞ� ɡɚɧɢɦɚɟɬ� ɜɟɞɭ-
ɳɟɟ�ɦɟɫɬɨ�ɜ�ɦɢɪɨɜɨɣ�ɩɢɳɟɜɨɣ�ɢɧɞɭɫɬɪɢɢ.   

ɋɢɫɬɟɦɚ� ɏȺɋɋɉ (ɇȺɋɋɊ) - ɨɫɧɨɜɧɚɹ� ɦɨɞɟɥɶ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ�ɤɚɱɟɫɬɜɚ�ɩɢɳɟɜɨɣ�ɩɪɨɞɭɤɰɢɢ�ɢ�ɟɺ�ɛɟɡ-
ɨɩɚɫɧɨɫɬɢ. ɉɪɢ� ɷɬɨɦ� ɨɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ� ɞɨɥɠɧɨ� ɛɵɬɶ 
ɭɞɟɥɟɧɨ�ɤɪɢɬɢɱɟɫɤɢɦ�ɬɨɱɤɚɦ�ɤɨɧɬɪɨɥɹ, ɜ�ɤɨɬɨɪɵɯ�ɜɫɟ 
ɫɭɳɟɫɬɜɭɸɳɢɟ�ɜɢɞɵ�ɪɢɫɤɚ, ɫɜɹɡɚɧɧɵɟ�ɫ�ɭɩɨɬɪɟɛɥɟɧɢ-
ɟɦ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ, ɜ� ɪɟɡɭɥɶɬɚɬɟ� ɰɟɥɟɧɚɩɪɚɜɥɟɧ-
ɧɵɯ� ɤɨɧɬɪɨɥɶɧɵɯ� ɦɟɪ� ɦɨɝɭɬ� ɛɵɬɶ� ɩɪɟɞɨɬɜɪɚɳɟɧɵ, 
ɭɞɚɥɟɧɵ� ɢ� ɭɦɟɧɶɲɟɧɵ� ɞɨ� ɩɪɢɟɦɥɟɦɨɝɨ� ɭɪɨɜɧɹ. Ɋɹɞ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɢ� ɛɨɥɶɲɢɧɫɬɜɨ� ɡɚɪɭɛɟɠɧɵɯ� ɩɢɳɟɜɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ�ɭɠɟ�ɜɧɟɞɪɢɥɢ�ɢɥɢ�ɩɥɚɧɢɪɭɸɬ�ɜɧɟɞɪɢɬɶ�ɜ 
ɛɥɢɠɚɣɲɟɟ� ɜɪɟɦɹ� ɫɢɫɬɟɦɭ�ɨɛɟɫɩɟɱɟɧɢɹ� ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ – ɇȺɋɋɊ. 

Ɍɪɚɞɢɰɢɨɧɧɵɣ� ɤɨɧɬɪɨɥɶ� ɜɤɥɸɱɚɟɬ� ɬɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ�ɩɨ�ɬɨɤɫɢɱɟɫɤɢɦ�ɷɥɟɦɟɧɬɚɦ (ɬɚɛɥ.1), ɩɟɫ-
ɬɢɰɢɞɚɦ, ɦɢɤɨɬɨɤɫɢɧɚɦ [5]. ɋɨɞɟɪɠɚɧɢɟ� ɩɟɫɬɢɰɢɞɨɜ 
ɜ�ɦɨɪɤɨɜɢ�ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ�ɞɟɣɫɬɜɭɸɳɢɦɢ�ɝɢɝɢɟɧɢ-
ɱɟɫɤɢɦɢ�ɬɪɟɛɨɜɚɧɢɹɦɢ�ɩɨ 23 ɩɨɤɚɡɚɬɟɥɹɦ, ɜ�ɬɨɦɚɬɚɯ – 
ɩɨ 49 ɜɢɞɚɦ [5]. ɂɫɫɥɟɞɭɟɦɵɟ� ɜɢɞɵ� ɨɜɨɳɧɵɯ� ɫɨɤɨɜ 
ɨɛɹɡɚɬɟɥɶɧɨ�ɤɨɧɬɪɨɥɢɪɭɸɬɫɹ�ɧɚ�ɧɚɥɢɱɢɟ�ɦɢɤɨɬɨɤɫɢɧɚ 
ɩɚɬɭɥɢɧɚ – ɯɚɪɚɤɬɟɪɧɨɝɨ�ɞɥɹ�ɪɚɫɬɢɬɟɥɶɧɨɣ�ɩɪɨɞɭɤɰɢɢ 
ɦɟɬɚɛɨɥɢɬɚ� ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ� ɟɝɨ� ɝɪɢɛɧɨɣ� ɦɢɤɪɨ-
ɛɢɨɬɵ. ȼ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɦ� ɫɵɪɶɟ� ɞɥɹ� ɩɪɨɢɡɜɨɫɬɜɚ 
ɢɫɫɥɟɞɭɟɦɵɯ� ɜɢɞɨɜ� ɫɨɤɨɜ� ɦɚɤɫɢɦɚɥɶɧɨ� ɞɨɩɭɫɬɢɦɵɣ 
ɭɪɨɜɟɧɶ� ɪɚɞɢɨɧɭɤɥɢɞɨɜ� ɫɨɫɬɚɜɥɹɟɬ� ɩɨ� ɰɟɡɢɸ-137 ɧɟ 
ɛɨɥɟɟ 120 Ȼɤ�ɤɝ, ɚ�ɩɨ�ɫɬɪɨɧɰɢɸ-90 - ɧɟ�ɛɨɥɟɟ 40 Ȼɤ�ɤɝ. 

Ɋɟɡɭɥɶɬɚɬɵ�ɢɡɭɱɟɧɢɹ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ�ɫɨɤɨɜ 
ɩɪɢɜɟɞɟɧɵ�ɜ�ɬɚɛɥ. 2. 

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɩɪɢɜɟɞɟɧɧɵɯ� ɜ� ɬɚɛɥ.2 ɞɚɧɧɵɯ, 
ɢɡɭɱɟɧɧɵɟ�ɫɨɤɢ�ɢɦɟɸɬ�ɪɚɡɥɢɱɧɵɣ�ɯɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ 
ɩɪɚɤɬɢɱɟɫɤɢ� ɩɨ� ɜɫɟɦ� ɢɫɫɥɟɞɨɜɚɧɧɵɦ� ɩɨɤɚɡɚɬɟɥɹɦ, ɚ 
ɩɨ� ɭɪɨɜɧɸ� ɜɢɬɚɦɢɧɚ� ɋ� ɨɬɥɢɱɚɸɬɫɹ� ɩɪɚɤɬɢɱɟɫɤɢ� ɜ 4 
ɪɚɡɚ, ɚ�ɩɨ ß-ɤɚɪɨɬɢɧɭ�ɜ 9 ɪɚɡ. ɗɬɨ�ɨɛɭɫɥɚɜɥɢɜɚɟɬ�ɰɟɥɟ-
ɫɨɨɛɪɚɡɧɨɫɬɶ�ɢɯ�ɤɭɩɚɠɢɪɨɜɚɧɢɹ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɛɨɥɟɟ 
ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɝɨ� ɩɨ� ɜɢɬɚɦɢɧɧɨɦɭ� ɫɨɫɬɚɜɭ, ɫɚɯɚɪɨ-
ɤɢɫɥɨɬɧɨɦɭ�ɢɧɞɟɤɫɭ�ɢ, ɜɨɡɦɨɠɧɨ, ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ�ɩɪɨɞɭɤɬɚ. 

Ɇɚɫɫɨɜɚɹ� ɞɨɥɹ� ɧɢɬɪɚɬɨɜ, ɫɭɞɹ� ɩɨ� ɩɨɥɭɱɟɧɧɵɦ 
ɞɚɧɧɵɦ, ɧɟ� ɩɪɟɜɵɲɚɟɬ� ɞɨɩɭɫɬɢɦɵɯ� ɡɧɚɱɟɧɢɣ, ɤɨɬɨ-
ɪɵɟ�ɫɨɫɬɚɜɥɹɸɬ 250 ɢ 150 ɦɝ�ɤɝ�ɞɥɹ�ɦɨɪɤɨɜɢ�ɢ�ɬɨɦɚ-
ɬɨɜ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

Ɂɧɚɱɢɬɟɥɶɧɨɟ� ɤɨɥɢɱɟɫɬɜɨ� ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɯ� ɜ 
ɢɡɭɱɚɟɦɵɯ� ɩɪɨɞɭɤɬɚɯ� ɩɨɤɚɡɚɬɟɥɟɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ, ɨɬ-
ɧɨɫɢɬɟɥɶɧɨ� ɛɨɥɶɲɚɹ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɢɫɫɥɟɞɨɜɚ-
ɧɢɣ, ɜɵɫɨɤɢɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɡɚɬɪɚɬɵ�ɩɪɢ�ɜɵɩɨɥɧɟɧɢɢ 
ɫɬɚɧɞɚɪɬɧɨɣ� ɫɯɟɦɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɨɛɭɫɥɚɜɥɢɜɚɸɬ� ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨɫɬɶ�ɩɨɢɫɤɚ�ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ�ɢɧɬɟɝɪɚɥɶɧɵɯ 
ɦɟɬɨɞɨɜ� ɨɰɟɧɤɢ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ. 
ɋɥɟɞɭɟɬ�ɬɚɤɠɟ�ɩɨɞɱɟɪɤɧɭɬɶ�ɬɨɬ�ɮɚɤɬ, ɱɬɨ�ɬɪɚɞɢɰɢɨɧ-
ɧɵɟ� ɦɟɬɨɞɵ� ɩɨɡɜɨɥɹɸɬ� ɜɵɹɜɥɹɬɶ� ɤɨɧɤɪɟɬɧɵɟ� ɤɨɧɬɚ-
ɦɢɧɚɧɬɵ�ɛɟɡ�ɭɱɟɬɚ�ɜɥɢɹɧɢɹ�ɧɚ�ɢɯ�ɯɢɦɢɱɟɫɤɭɸ�ɩɪɢɪɨ-
ɞɭ�ɨɫɨɛɟɧɧɨɫɬɟɣ�ɫɨɫɬɚɜɚ�ɩɢɳɟɜɵɯ�ɫɪɟɞ, ɜɨɡɦɨɠɧɨɫɬɢ 
ɢɯ� ɯɢɦɢɱɟɫɤɨɣ� ɦɨɞɢɮɢɤɚɰɢɢ  ɩɪɢ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɩɟɪɟɪɚɛɨɬɤɟ, ɛɢɨɬɪɚɧɫɮɨɪɦɚɰɢɢ� ɜ� ɩɪɨɰɟɫɫɟ� ɜɵɪɚɳɢ-
ɜɚɧɢɹ�ɢ�ɞɪ. Ʉɪɨɦɟ� ɬɨɝɨ, ɢɫɫɥɟɞɨɜɚɧɢɟ�ɨɬɞɟɥɶɧɵɯ�ɩɨ-
ɤɚɡɚɬɟɥɟɣ� ɧɟ� ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɰɟɧɢɬɶ� ɜɨɡɞɟɣɫɬɜɢɟ 
ɢɫɫɥɟɞɭɟɦɨɝɨ� ɩɢɳɟɜɨɝɨ� ɩɪɨɞɭɤɬɚ� ɧɚ� ɨɪɝɚɧɢɡɦ, ɨɯɚ-
ɪɚɤɬɟɪɢɡɨɜɚɬɶ�ɟɝɨ�ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ. 

Ɋɟɲɟɧɢɟ� ɷɬɨɣ� ɩɪɨɛɥɟɦɵ� ɜɨɡɦɨɠɧɨ� ɩɭɬɟɦ� ɩɪɢ-
ɦɟɧɟɧɢɹ�ɦɟɬɨɞɚ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ, ɯɨɪɨɲɨ�ɡɚɪɟɤɨɦɟɧ-
ɞɨɜɚɜɲɟɝɨ�ɫɟɛɹ� ɧɚ�ɩɪɨɬɹɠɟɧɢɢ� ɪɹɞɚ�ɩɨɫɥɟɞɧɢɯ�ɞɟɫɹ-
ɬɢɥɟɬɢɣ. Ɍɪɚɞɢɰɢɨɧɧɵɦ� ɬɨɤɫɢɤɨɥɨɝɢɱɟɫɤɢɦ� ɩɨɞɯɨ-
ɞɚɦ, ɢɫɩɨɥɶɡɭɸɳɢɦ�ɜɵɫɲɢɯ�ɠɢɜɨɬɧɵɯ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɪ-
ɝɚɧɢɡɦɨɜ�ɦɨɞɟɥɟɣ - ɤɪɵɫ, ɤɪɨɥɢɤɨɜ� ɢ� ɞɪ.,- ɤɨɬɨɪɵɟ 
ɯɨɪɨɲɨ�ɩɪɨɪɚɛɨɬɚɧɵ, ɧɨ�ɞɨɪɨɝɢ, ɞɥɢɬɟɥɶɧɵ�ɢ�ɬɪɭɞɨ-
ɟɦɤɢ, ɱɚɫɬɨ�ɧɟɩɪɢɟɦɥɟɦɵ�ɩɨ�ɷɬɢɱɟɫɤɢɦ� ɫɨɨɛɪɚɠɟɧɢ-
ɹɦ�ɚɥɶɬɟɪɧɚɬɢɜɧɨ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ in 
vitro [6]. ɉɪɨɜɟɞɟɧɧɵɦɢ�ɧɚɦɢ�ɫɪɚɜɧɢɬɟɥɶɧɵɦɢ�ɢɫɫɥɟ-
ɞɨɜɚɧɢɹɦɢ�ɧɚ�ɦɨɞɟɥɶɧɵɯ�ɪɚɫɬɜɨɪɚɯ�ɬɨɤɫɢɤɚɧɬɨɜ�ɢ 

Ɍɚɛɥɢɰɚ 1  
Ƚɢɝɢɟɧɢɱɟɫɤɢɟ�ɬɪɟɛɨɜɚɧɢɹ�ɛɟɡɨɩɚɫɧɨɫɬɢ�ɪɚɫɬɢɬɟɥɶɧɵɯ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ  

ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɬɨɤɫɢɱɟɫɤɢɯ�ɷɥɟɦɟɧɬɨɜ 
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ɋɨɤɢ, ɧɟɤɬɚɪɵ, ɤɨɧ-
ɰɟɧɬɪɚɬɵ� ɨɜɨɳɧɵɟ 
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ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ�ɫɨɞɟɪɠɚɧɢɸ�ɜ�ɫɵɪɶɟ�ɜ�ɪɚɫɱɟɬɟ�ɧɚ�ɢɫɯɨɞɧɵɣ�ɩɪɨɞɭɤɬ�ɫ�ɭɱɟɬɨɦ�ɫɨɞɟɪɠɚɧɢɹ 
ɫɭɯɢɯ�ɜɟɳɟɫɬɜ�ɜ�ɫɵɪɶɟ�ɢ�ɜ�ɤɨɧɟɱɧɨɦ�ɩɪɨɞɭɤɬɟ 

1) �ɪɟɝɥɚɦɟɧɬɢɪɨɜɚɧɨ�ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ�ɢɫɯɨɞɧɵɟ�ɩɪɨɞɭɤɬɵ; 
2) ɞɥɹ�ɤɨɧɫɟɪɜɨɜ�ɜ�ɯɪɨɦɢɪɨɜɚɧɧɨɣ�ɬɚɪɟ; 
3)�ɞɥɹ�ɤɨɧɫɟɪɜɨɜ�ɜ�ɫɛɨɪɧɨɣ�ɠɟɫɬɹɧɨɣ�ɬɚɪɟ 
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ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɚɯ�ɜɵɹɜɥɟɧɵ�ɢɧɞɢɤɚɬɢɜɧɵɟ�ɜɨɡɦɨɠɧɨɫɬɢ 
ɬɟɫɬ�ɤɭɥɶɬɭɪ�ɢ�ɭɫɬɚɧɨɜɥɟɧɵ�ɤɨɧɰɟɧɬɪɚɰɢɨɧɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ 
ɢɯ�ɜɵɠɢɜɚɟɦɨɫɬɢ�ɜ�ɤɨɨɪɞɢɧɚɬɚɯ «ɞɨɡɚ - ɷɮɮɟɤɬ». Ɋɟɡɭɥɶɬɚ-
ɬɵ� ɢɡɭɱɟɧɢɹ� ɩɨɤɚɡɚɥɢ� ɞɨɫɬɚɬɨɱɧɨ� ɜɵɫɨɤɭɸ� ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɶ Stylonichia mytilus�ɢ Daphnia magma Straus ɤ�ɫɨɥɹɦ�ɬɹ-
ɠɟɥɵɯ�ɦɟɬɚɥɥɨɜ (ɫɜɢɧɰɚ, ɤɚɞɦɢɹ, ɯɪɨɦɚ�ɢ�ɞɪ.), ɪɹɞɭ�ɩɟɫɬɢ-
ɰɢɞɨɜ� ɪɚɡɥɢɱɧɨɣ� ɯɢɦɢɱɟɫɤɨɣ� ɩɪɢɪɨɞɵ� ɢ� ɢɯ� ɦɟɬɚɛɨɥɢɬɚɦ, 
ɯɚɪɚɤɬɟɪɧɵɦ�ɞɥɹ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɦɢɤɨɬɨɤɫɢɧɚɦ, ɧɟɤɨ-
ɬɨɪɵɦ�ɷɦɟɪɞɠɟɧɬɧɵɦ�ɮɚɤɬɨɪɚɦ, ɜ�ɱɚɫɬɧɨɫɬɢ, ɚɤɪɢɥɚɦɢɞɭ�ɢ 
ɞɪ., ɱɚɫɬɨ�ɞɚɠɟ�ɩɪɟɜɵɲɚɸɳɭɸ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ� ɬɨɤɫɢɤɨ-
ɥɨɝɢɱɟɫɤɢɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ [7]. ȼ�ɨɬɥɢɱɢɟ� ɨɬ� ɯɢɦɢɱɟɫɤɢɯ� ɢ 
ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ� ɚɧɚɥɢɡɚ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ� ɧɚ 
ɪɚɡɥɢɱɧɵɯ� ɧɢɡɲɢɯ� ɨɪɝɚɧɢɡɦɚɯ� ɩɨɡɜɨɥɹɟɬ� ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ 
ɢɧɬɟɝɪɚɥɶɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ�ɢɡɭɱɚɟɦɨɝɨ�ɨɛɴɟɤɬɚ�ɧɚ�ɠɢɜɵɟ�ɨɪ-
ɝɚɧɢɡɦɵ, ɩɨɫɤɨɥɶɤɭ� ɪɟɚɤɰɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɬɟɫɬ�ɫɢɫɬɟɦɵ 
ɡɚɜɢɫɢɬ�ɧɟ�ɬɨɥɶɤɨ�ɨɬ�ɨɬɞɟɥɶɧɵɯ�ɬɨɤɫɢɱɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ, ɫɨ-
ɞɟɪɠɚɳɢɯɫɹ�ɜ�ɨɛɴɟɤɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ, ɧɨ�ɢ�ɨɬ�ɢɯ�ɜɡɚɢɦɨɞɟɣ-
ɫɬɜɢɹ�ɦɟɠɞɭ�ɫɨɛɨɣ, ɚ�ɬɚɤɠɟ�ɨɬ�ɩɪɢɫɭɬɫɬɜɢɹ�ɜɟɳɟɫɬɜ, ɨɛɥɚ-
ɞɚɸɳɢɯ� ɹɪɤɨ� ɜɵɪɚɠɟɧɧɵɦ�ɜɥɢɹɧɢɟɦ� ɧɚ� ɬɨɤɫɢɱɧɨɫɬɶ� ɭɤɚ-
ɡɚɧɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ.  

Ⱦɚɧɧɵɟ�ɩɨ�ɢɡɭɱɟɧɢɸ�ɨɜɨɳɧɵɯ�ɫɨɤɨɜ�ɦɟɬɨɞɨɜ�ɛɢɨɬɟ-
ɫɬɢɪɨɜɚɧɢɹ�ɩɪɨɜɨɞɢɥɢ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɜɵ�ɤɚɱɟɫɬɜɟ�ɬɟɫɬ-
ɤɭɥɶɬɭɪɵ Stylonichia mytilus (ɬɚɛɥ.3). 

ɉɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ� ɦɨɠɧɨ� ɡɚɤɥɸɱɢɬɶ, 
ɱɬɨ�ɢɫɫɥɟɞɭɟɦɵɟ�ɫɨɤɢ�ɧɟ�ɫɨɞɟɪɠɚɬ�ɬɨɤɫɢɱɟɫɤɢɯ�ɫɨɟɞɢɧɟɧɢɣ, 

ɧɟɝɚɬɢɜɧɨ�ɜɨɡɞɟɣɫɬɜɭɸɳɢɯ�ɧɚ�ɬɟɫɬ�ɨɪɝɚɧɢɡɦɵ, ɯɨɬɹ�ɞɨɛɚɜ-
ɥɟɧɢɟ�ɞɚɠɟ�ɧɟɡɧɚɱɢɬɟɥɶɧɨɝɨ�ɤɨɥɢɱɟɫɬɜɚ�ɬɨɤɫɢɱɟɫɤɨɝɨ�ɜɟɳɟ-
ɫɬɜɚ Pb(NO3)2�ɩɪɢɜɨɞɢɬ�ɤ 22 % ɢɯ�ɝɢɛɟɥɢ. 

Ɉɞɧɢɦ� ɢɡ� ɩɟɪɫɩɟɤɬɢɜɧɵɯ� ɛɢɨɯɢɦɢɱɟɫɤɢɯ� ɦɟɬɨɞɨɜ 
ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɫɨɤɨɜ� ɹɜɥɹɟɬɫɹ� ɦɟɬɨɞ� ɨɰɟɧɤɢ� ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɨɫɧɨɜɚɧɧɵɣ�ɧɚ�ɤɚɬɚɥɢɡɟ�ɩɟɪɟɧɨɫɚ�ɷɥɟɤɬɪɨ-
ɧɚ�ɩɪɨɞɭɤɬɨɦ�ɜ�ɫɢɫɬɟɦɟ�ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ�ɧɢɤɨɬɢɧɚɦɢɞɚɞɟ-
ɧɢɧɞɢɧɭɤɥɟɨɬɢɞ HAD·H2 - ɮɟɪɪɢɰɢɚɧɢɞ�ɤɚɥɢɹ K3[Fe(CN)6]. 

Ʉɪɢɬɟɪɢɟɦ� ɨɰɟɧɤɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɢ� ɫɨɤɨɜ 
ɫɥɭɠɢɬ� ɩɨɤɚɡɚɬɟɥɶ� ɷɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɣ� ɚɤɬɢɜɧɨɫɬɢ 
ɫɨɤɚ�ɜ�ɫɢɫɬɟɦɟ HAD·H2 – K3[Fe(CN)6], ɤɨɬɨɪɵɣ�ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ� ɩɪɨɢɡɜɨɞɧɚɹ� ɨɬɧɨɲɟɧɢɹ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɫɨɤɚ� ɜ 
ɫɢɫɬɟɦɟ HAD·H2 – K3[Fe(CN)6], ɤ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ�ɫɚ-
ɦɨɣ�ɫɢɫɬɟɦɵ�ɨɬ�ɜɪɟɦɟɧɢ [8].  

ȼɥɢɹɧɢɟ�ɬɟɪɦɢɱɟɫɤɨɣ�ɨɛɪɚɛɨɬɤɢ�ɧɚ�ɡɧɚɱɟɧɢɟ�ɩɨɤɚɡɚ-
ɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɩɪɢɜɟɞɟɧɨ�ɧɚ�ɪɢɫ.1. 

Ʉɚɤ� ɫɥɟɞɭɟɬ� ɢɡ� ɪɢɫ.1, ɫɜɟɠɟɨɬɠɚɬɵɟ� ɫɨɤɢ� ɨɛɥɚɞɚɸɬ 
ɛɨɥɟɟ�ɜɵɫɨɤɨɣ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ 
ɬɟɪɦɨɨɛɪɚɛɨɬɚɧɧɵɦɢ. ɗɬɨ�ɦɨɠɧɨ�ɨɛɴɹɫɧɢɬɶ�ɱɚɫɬɢɱɧɨɣ�ɞɟ-
ɫɬɪɭɤɰɢɟɣ� ɥɚɛɢɥɶɧɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɜ 
ɩɪɨɰɟɫɫɟ�ɫɬɟɪɢɥɢɡɚɰɢɢ. ɍɱɢɬɵɜɚɹ�ɪɚɡɥɢɱɚɸɳɭɸɫɹ�ɜ 1,7 ɪɚɡɚ 
ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɢɫɫɥɟɞɭɟɦɵɯ�ɫɨɤɨɜ, ɩɪɟɞɫɬɚɜɥɹ-
ɥɨ�ɢɧɬɟɪɟɫ�ɢɡɭɱɟɧɢɟ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɪɚɡɥɢɱɧɵɯ 
ɢɯ�ɤɨɦɩɨɡɢɰɢɣ. 

Ʉɭɩɚɠɢɪɨɜɚɧɢɟ� ɩɨɡɜɨɥɹɟɬ� ɡɚ� ɫɱɟɬ� ɪɚɡɧɨɨɛɪɚɡɧɵɯ� ɫɨ-
ɱɟɬɚɧɢɣ�ɧɚɬɭɪɚɥɶɧɵɯ�ɫɨɤɨɜ�ɪɚɫɲɢɪɢɬɶ�ɚɫɫɨɪɬɢɦɟɧɬ, ɚ�ɬɚɤɠɟ 
ɭɥɭɱɲɢɬɶ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɤɚɡɚɬɟɥɢ 
ɷɬɢɯ�ɜɤɭɫɧɵɯ�ɢ�ɰɟɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ. 

Ɋɭɤɨɜɨɞɫɬɜɭɹɫɶ� ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ� ɩɨ� ɨɰɟɧɤɟ� ɩɢɳɟɜɨɣ 
ɰɟɧɧɨɫɬɢ� ɫɨɤɨɜ� ɢ� ɜɵɛɨɪɭ� ɨɩɬɢɦɚɥɶɧɵɯ� ɫɨɨɬɧɨɲɟɧɢɣ� ɩɪɢ 
ɤɭɩɚɠɢɪɨɜɚɧɢɢ� ɫɨɤɨɜ, ɢɡɥɨɠɟɧɧɵɦɢ� ɜ� ɪɹɞɟ� ɩɭɛɥɢɤɚɰɢɣ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ� ɢ� ɡɚɪɭɛɟɠɧɵɯ� ɫɩɟɰɢɚɥɢɫɬɨɜ, ɦɨɠɧɨ� ɨɬɦɟ-
ɬɢɬɶ, ɱɬɨ�ɫɭɳɟɫɬɜɭɸɳɢɟ�ɦɟɬɨɞɵ�ɨɫɧɨɜɚɧɵ�ɧɚ�ɩɪɢɧɰɢɩɟ�ɚɞ-
ɞɢɬɢɜɧɨɫɬɢ� ɢ� ɪɚɫɫɦɚɬɪɢɜɚɸɬ� ɤɭɩɚɠɢ� ɤɚɤ� ɦɟɯɚɧɢɱɟɫɤɭɸ 
ɫɦɟɫɶ�ɪɚɡɥɢɱɧɵɯ�ɫɨɤɨɜ�ɢ�ɧɟ�ɨɛɴɹɫɧɹɸɬ�ɧɚ�ɩɪɚɤɬɢɤɟ�ɫɢɧɟɪɝɟ-
ɬɢɱɟɫɤɢɟ�ɢ�ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɟ�ɷɮɮɟɤɬɵ�ɫɢɫɬɟɦɧɨɝɨ�ɜɨɡɞɟɣ-
ɫɬɜɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ�ɧɚ�ɠɢɜɨɣ�ɨɪɝɚɧɢɡɦ. 
Ɉɩɬɢɦɢɡɚɰɢɹ�ɩɪɨɰɟɫɫɚ� ɤɭɩɚɠɢɪɨɜɚɧɢɹ� ɫɨɤɨɜ�ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ�ɩɪɨɰɟɞɭɪɭ�ɧɚɯɨɠɞɟɧɢɹ�ɢɯ�ɩɪɨɰɟɧɬɧɨɝɨ�ɫɨɨɬɧɨɲɟɧɢɹ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ� ɦɚɤɫɢɦɚɥɶɧɭɸ� ɜɟɥɢɱɢɧɭ� ɷɥɟɤɬɪɨɧɧɨ-
ɬɪɚɧɫɩɨɪɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɤɭɩɚɠɚ (ɪɢɫ.2). ɂɡ�ɪɟɡɭɥɶɬɚɬɨɜ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ� ɷɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɵɯ� ɫɜɨɣɫɬɜ� ɬɨɦɚɬɧɨɝɨ�ɢ 
ɦɨɪɤɨɜɧɨɝɨ� ɫɨɤɨɜ, ɚ�ɬɚɤɠɟ�ɢɯ�ɤɭɩɚɠɟɣ (ɪɢɫ. 2) ɜɢɞɧɨ, ɱɬɨ 
ɫɩɨɫɨɛɧɨɫɬɶ� ɫɨɤɨɜ� ɨɤɢɫɥɹɬɶ�ɇȺȾÂɇ2� ɞɨ�ɇȺȾ� ɪɚɡɥɢɱɧɚ,  ɚ,  
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ� ɜɥɢɹɧɢɟ� ɢɯ� ɧɚ� ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ� ɝɨɦɟɨɫɬɚɡ 

ɨɪɝɚɧɢɡɦɚ� ɧɟɨɞɢɧɚɤɨɜɨ. Ɇɨɪɤɨɜ-
ɧɵɣ� ɫɨɤ� ɨɛɥɚɞɚɟɬ� ɛɨɥɶɲɟɣ� ɷɥɟɤ-
ɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ, 
ɱɟɦ�ɬɨɦɚɬɧɵɣ. ɉɪɢ�ɤɭɩɚɠɢɪɨɜɚɧɢɢ 
ɜɵɹɜɥɟɧ� ɷɮɮɟɤɬ� ɫɢɧɟɪɝɢɡɦɚ� ɩɪɢ 
ɦɚɫɫɨɜɵɯ� ɫɨɨɬɧɨɲɟɧɢɹɯ� ɦɨɪɤɨɜ-
ɧɨɝɨ� ɢ� ɬɨɦɚɬɧɨɝɨ� ɫɨɤɨɜ� ɫɨɨɬɜɟɬ-
ɫɬɜɟɧɧɨ 8:2, 7:3, 6:4, 5:5.  

ɇɚɢɛɨɥɶɲɢɣ� ɫɢɧɟɪɝɟɬɢɱɟ-
ɫɤɢɣ�ɷɮɮɟɤɬ�ɧɚɛɥɸɞɚɟɬɫɹ  ɩɪɢ�ɫɨ-
ɨɬɧɨɲɟɧɢɢ 70% ɦɨɪɤɨɜɧɨɝɨ�ɢ 30% 
ɬɨɦɚɬɧɨɝɨ� ɫɨɤɚ. ɉɪɢ� ɩɪɚɤɬɢɱɟɫɤɢ 
ɨɞɢɧɚɤɨɜɵɯ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ 
ɩɨɤɚɡɚɬɟɥɹɯ�ɫɨɫɬɚɜɥɟɧɧɵɯ�ɤɭɩɚɠɟɣ 
ɦɨɠɧɨ� ɪɟɤɨɦɟɧɞɨɜɚɬɶ� ɤ� ɢɫɩɨɥɶɡɨ-
ɜɚɧɢɸ� ɨɛɪɚɡɟɰ, ɨɛɥɚɞɚɜɲɢɣ 
ɧɚɢɛɨɥɶɲɢɦ�ɡɧɚɱɟɧɢɟɦ�ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ. 

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɢɫɫɥɟɞɨɜɚɧɚ� ɩɢɳɟɜɚɹ� ɰɟɧɧɨɫɬɶ, ɛɟɡ-
ɨɩɚɫɧɨɫɬɶ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɧɚɢɛɨɥɟɟ�ɩɟɪɫɩɟɤɬɢɜ- 

Ɍɚɛɥɢɰɚ 2  
ɉɢɳɟɜɚɹ�ɰɟɧɧɨɫɬɶ�ɦɨɪɤɨɜɧɨɝɨ�ɢ�ɬɨɦɚɬɧɨɝɨ�ɫɨɤɨɜ 

ɉɨɤɚɡɚɬɟɥɢ Ɇɨɪɤɨɜɧɵɣ�ɫɨɤ Ɍɨɦɚɬɧɵɣ�ɫɨɤ 
ɋɭɯɢɟ�ɜɟɳɟɫɬɜɚ, % 10,4 5,9 
ɪɇ 5,9 4,0 
ɍɝɥɟɜɨɞɵ,%: 
�ɦɨɧɨɫɚɯɚɪɢɞɵ  

 
3,4 

 
2,2 

�ɞɢɫɚɯɚɪɢɞɵ 3,1 0,7 
�ɩɨɥɢɫɚɯɚɪɢɞɵ 1,6 0,8 
Ʉɢɫɥɨɬɧɨɫɬɶ, % 0,15 0,7 
Ɉɛɳɢɣ� ɚɡɨɬ 
(Nɯ6,25), % 

1,1 0,9 

Ɇɢɧɟɪɚɥɶɧɵɟ  
ɷɥɟɦɟɧɬɵ, % 

1,0 0,6 

ȼɢɬɚɦɢɧ�ɋ, ɦɝ/100ɝ 4,7 19,3 
ß-ɤɚɪɨɬɢɧ, ɦɝ/100ɝ 7,1 0,8 
ɇɢɬɪɚɬɵ, ɦɝ�ɤɝ 208 135 

 

Ɍɚɛɥɢɰɚ 3 
Ɋɟɡɭɥɶɬɚɬɵ�ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɹ�ɨɜɨɳɧɵɯ�ɫɨɤɨɜ�ɧɚ Stylonichia mytilus  

ɱɟɪɟɡ 1 ɱɚɫ�ɷɤɫɩɨɡɢɰɢɢ 

ʋ ɂɫɫɥɟɞɭɟɦɵɟ 
ɨɛɪɚɡɰɵ 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 
Stylonichia 
mytilus ɜ 

ɧɚɱɚɥɟ�ɷɤɫɩɨ-
ɡɢɰɢɢ, ɨɫɨɛɟɣ 

ɋɭɦɦɚɪɧɨɟ 
ɤɨɥɢɱɟɫɬɜɨ 
Stylonichia 

mytilus ɱɟɪɟɡ 1 
ɱɚɫ�ɷɤɫɩɨɡɢ-
ɰɢɢ, ɨɫɨɛɟɣ 

ȼɵɠɢɜɚɟ-
ɦɨɫɬɶ 

Stylonichia 
mytilus, % 

ɋɬɟɩɟɧɶ�ɬɨɤ-
ɫɢɱɧɨɫɬɢ 

1 ȼɨɞɚ – ɤɨɧɬɪɨɥɶ 74 73 98,65 ɧɟ�ɬɨɤɫɢɱɧɚ 
2 ɋɨɤ�ɦɨɪɤɨɜɧɵɣ 68 67 98,53 ɧɟ�ɬɨɤɫɢɱɧɵɣ 
3 ɋɨɤ�ɬɨɦɚɬɧɵɣ 66 57 86,36 ɧɟ�ɬɨɤɫɢɱɧɵɣ 
4 Ɋɚɫɬɜɨɪ 

Pb(NO3)2 , 0,2 
ɉȾɄ�ɜ�ɦɨɪɤɨɜ-
ɧɨɦ�ɫɨɤɟ 

60 47 78,33 ɫɥɚɛɨ�ɬɨɤɫɢɱ-
ɧɵɣ 
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ɧɵɯ� ɢ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ� ɨɜɨɳɧɵɯ� ɫɨɤɨɜ. ɉɨɤɚɡɚɧɚ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɤɭɩɚɠɢɪɨɜɚɧɢɹ� ɦɨɪɤɨɜɧɨɝɨ� ɢ� ɬɨ-
ɦɚɬɧɨɝɨ�ɫɨɤɨɜ�ɫ�ɰɟɥɶɸ�ɩɨɜɵɲɟɧɢɹ�ɢɯ�ɩɨɥɟɡɧɨɫɬɢ�ɞɥɹ 
ɨɪɝɚɧɢɡɦɚ�ɩɨ�ɩɨɤɚɡɚɬɟɥɸ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɢ 

ɜɡɚɢɦɨɨɛɨɝɚɳɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɦɢ� ɜɟɳɟ-
ɫɬɜɚɦɢ. 
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©ȻɹɥȽɊȺȾ�ȻȽ» ɈɈȾ. – 2011. – ɋ. 67-76.  ɍȾɄ 664-027.3:[006.015.5+006.015.8]. 
8. ȼɢɤɭɥɶ�ɋ�ɂ. Ɍɟɯɧɨɥɨɝɢɹ�ɭɥɶɬɪɚɮɢɥɶɬɪɚɰɢɢ�ɩɥɨɞɨɜɨ�ɹɝɨɞɧɵɯ�ɫɨɤɨɜ, ɨɛɨɝɚɳɟɧɧɵɯ�ɛɢɨɩɨɥɢɦɟɪɚɦɢ: Ⱦɢɫ«ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ.- Ɉɞɟɫɫɚ 1995, - 174 ɫ. 
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ɉɈɅȱɓɍɄ�Ƚ�ȯ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, ɆȺɐɖɄɈ�Ʌ�Ɇ., ɚɫɩɿɪɚɧɬ,  
ɋɈɄɈɅȿɇɄɈ�Ⱥ�ȱ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ȻɈɃɄɈ�Ɉ�Ɉ., ɦɨɥ. ɧɚɭɤ. ɫɩɿɜɪɨɛɿɬɧɢɤ 

ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 
ȼɂȼɑȿɇɇə�ȼɉɅɂȼɍ�ȼȺɄɍɍɆɇɈȽɈ�ɈȻɊɈȻɅȿɇɇə�ɇȺ�ȼɆȱɋɌ  

ɊɈɁɑɂɇɇɈȽɈ�ɉȿɄɌɂɇɍ�ɍ�əȻɅɍɑɇɈɆɍ�ɉɘɊȿ 
Ⱦɨɫɥɿɞɠɟɧɨ� ɜɩɥɢɜ� ɜɚɤɭɭɦɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ� ɧɚ� ɜɦɿɫɬ� ɪɨɡɱɢɧ-

ɧɨɝɨ�ɩɟɤɬɢɧɭ�ɭ�ɹɛɥɭɱɧɨɦɭ�ɩɸɪɟ. Ⱦɨɜɟɞɟɧɨ, ɳɨ�ɩɿɞɜɢɳɟɧɧɹ�ɜɦɿɫɬɭ 
ɪɨɡɱɢɧɧɨɝɨ� ɩɟɤɬɢɧɭ� ɜɿɞɛɭɜɚɽɬɶɫɹ� ɜɧɚɫɥɿɞɨɤ� ɱɚɫɬɤɨɜɨʀ� ɞɟɫɬɪɭɤɰɿʀ 
ɩɪɨɬɨɩɟɤɬɢɧɭ. ȼɢɹɜɥɟɧɨ, ɳɨ� ɜɩɥɢɜ� ɬɢɫɤɭ� ɬɚ� ɬɟɦɩɟɪɚɬɭɪɢ� ɽ� ɩɨɡɢ-
ɬɢɜɧɢɦ�ɞɨ�ɩɟɜɧɨʀ�ɦɟɠɿ, ɡɚ�ɩɟɪɟɜɢɳɟɧɧɹ�ɹɤɨʀ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɡɧɢɠɟɧɧɹ 
ɡɚɝɚɥɶɧɨɝɨ� ɜɦɿɫɬɭ� ɩɟɤɬɢɧɨɜɢɯ� ɪɟɱɨɜɢɧ. Ⱦɨɜɟɞɟɧɨ� ɛɿɥɶɲɭ� ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ�ɜɚɤɭɭɦɧɨɝɨ�ɨɛɪɨɛɥɟɧɧɹ�ɩɸɪɟ�ɡ� ɹɛɥɭɤ, ɩɨɪɿɜɧɹɧɨ� ɿɡ� ɝɨɦɨ-
ɝɟɧɿɡɚɰɿɽɸ. ɉɟɪɟɜɿɪɟɧɨ� ɦɨɠɥɢɜɿɫɬɶ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɦɨɪɨɡɢɜɚ� ɹɛɥɭɱ-
ɧɨɝɨ�ɜɢɫɨɤɨʀ  ɹɤɨɫɬɿ  ɧɚ�ɨɫɧɨɜɿ�ɚɤɬɢɜɨɜɚɧɨɝɨ�ɮɪɭɤɬɨɜɨɝɨ�ɩɸɪɟ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɩɸɪɟ�ɡ� ɹɛɥɭɤ, ɜɚɤɭɭɦɭɜɚɧɧɹ, ɩɟɤɬɢɧɨɜɿ� ɪɟ-
ɱɨɜɢɧɢ, ɦɨɪɨɡɢɜɨ.  

The influence of vacuum treatment on the content of soluble pec-
tin in apple puree was studied. It is shown that increasing of soluble pec-
tin’s content is going due to partial destruction of protopektyn. It was 
revealed that the influence of pressure and temperature has a positive ef-
fect to a certain limit. When it excesses the limit - the total content of 
pectin substances reduces. We proved more efficiency of apples’ puree 
vacuum processing, compared to homogenization. The possibility of 
making apple ice cream with high quality based on activated fruit puree 
was studied. 

Keywords: apple puree, vacuuming, pectin, ice cream. 

ɉɨɪɿɜɧɹɧɨ� ɡ� ɿɧɲɢɦɢ� ɜɢɞɚɦɢ� ɦɨɥɨɤɨɜɦɿɫɧɢɯ 
ɩɪɨɞɭɤɬɿɜ, ɦɨɪɨɡɢɜɨ� ɦɚɽ� ɪɹɞ� ɤɨɧɤɭɪɟɧɬɧɢɯ� ɩɟɪɟɜɚɝ, 
ɨɞɧɿɽɸ� ɡ� ɹɤɢɯ� ɽ� ɣɨɝɨ� ɭɧɿɜɟɪɫɚɥɶɧɢɣ� ɯɿɦɿɱɧɢɣ� ɫɤɥɚɞ 
[1]. ȼɢɤɨɪɢɫɬɚɧɧɹ� ɪɨɫɥɢɧɧɨʀ, ɿ, ɡɨɤɪɟɦɚ, ɩɟɤɬɢ-
ɧɨɜɦɿɫɧɨʀ� ɫɢɪɨɜɢɧɢ, ɭ� ɬɟɯɧɨɥɨɝɿʀ� ɦɨɪɨɡɢɜɚ 

ɜɿɞɪɿɡɧɹɽɬɶɫɹ� ɩɟɜɧɨɸ� ɫɩɟɰɢɮɿɤɨɸ, ɚ� ɪɿɡɧɿ� ɫɩɨɫɨɛɢ� ʀʀ 
ɬɟɩɥɨɜɨɝɨ� ɬɚ� ɦɟɯɚɧɿɱɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ� ɦɨɠɭɬɶ� ɩɿɞɜɢ-
ɳɭɜɚɬɢ� ɬɟɯɧɨɥɨɝɿɱɧɭ� ɚɤɬɢɜɧɿɫɬɶ� ɩɨɥɿɫɚɯɚɪɢɞɿɜ [2]. ɍ 
ɬɪɚɞɢɰɿɣɧɢɯ� ɬɟɯɧɨɥɨɝɿɹɯ� ɫɬɪɭɤɬɭɪɨɜɚɧɢɯ� ɞɟɫɟɪɬɿɜ 
ɩɟɤɬɢɧɢ� ɡɚɫɬɨɫɨɜɭɸɬɶ� ɭ� ɜɢɝɥɹɞɿ� ɫɭɯɢɯ� ɩɨɪɨɲɤɿɜ� ɚɛɨ 
ɩɟɤɬɢɧɨɜɢɯ�ɟɤɫɬɪɚɤɬɿɜ [3], ɚɥɟ�ʀɯ�ɫɜɿɬɨɜɟ�ɜɢɪɨɛɧɢɰɬɜɨ 
ɡɨɫɟɪɟɞɠɟɧɨ, ɜ� ɨɫɧɨɜɧɨɦɭ, ɭ� ȯɜɪɨɩɿ (ɇɿɦɟɱɱɢɧɚ, 
ɒɜɟɣɰɚɪɿɹ, Ⱦɚɧɿɹ), ɉɿɜɞɟɧɧɿɣ� Ⱥɦɟɪɢɰɿ (Ⱥɪɝɟɧɬɢɧɚ, 
Ȼɪɚɡɢɥɿɹ), ɉɿɜɞɟɧɧɧɿɣ�Ⱥɮɪɢɰɿ, Ʉɢɬɚʀ�ɬɚ�ȱɪɚɧɿ, ɳɨ�ɫɬɚ-
ɜɢɬɶ� ɭ� ɡɚɥɟɠɧɿɫɬɶ� ɜɿɬɱɢɡɧɹɧɢɯ� ɜɢɪɨɛɧɢɤɿɜ� ɜɿɞ 
ɡɨɜɧɿɲɧɿɯ�ɩɨɫɬɚɜɨɤ�ɩɟɤɬɢɧɨɜɢɯ�ɤɨɧɰɟɧɬɪɚɬɿɜ. ȼɤɚɡɚɧɟ 
ɜɢɳɟ� ɫɜɿɞɱɢɬɶ� ɩɪɨ� ɬɟ, ɳɨ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɧɚɬɭɪɚɥɶɧɨʀ 
ɩɟɤɬɢɧɨɜɦɿɫɧɨʀ� ɫɢɪɨɜɢɧɢ� ɬɚ, ɡɨɤɪɟɦɚ, ɹɛɥɭɱɧɨɝɨ�ɩɸ-
ɪɟ, ɭ� ɜɢɪɨɛɧɢɰɬɜɿ� ɡɛɢɬɢɯ� ɞɟɫɟɪɬɿɜ� ɽ� ɞɨɫɢɬɶ� ɚɤɬɭɚɥɶ-
ɧɢɦ� ɬɚ� ɦɨɠɟ� ɩɪɢɜɧɟɫɬɢ� ɭ� ɤɥɚɫɢɱɧɿ� ɬɟɯɧɨɥɨɝɿʀ� ɩɟɜɧɿ 
ɿɧɧɨɜɚɰɿʀ.  

ɉɿɞ�ɞɿɽɸ�ɩɨɩɟɪɟɞɧɶɨɝɨ�ɝɿɞɪɨɬɟɪɦɿɱɧɨɝɨ�ɬɚ�ɦɟɯɚ-
ɧɿɱɧɨɝɨ�ɨɛɪɨɛɥɟɧɧɹ�ɦɨɠɥɢɜɚ�ɰɿɥɟɫɩɪɹɦɨɜɚɧɚ�ɚɤɬɢɜɚ-
ɰɿɹ� ɠɟɥɸɸɱɢɯ, ɟɦɭɥɶɝɭɸɱɢɯ� ɬɚ� ɫɬɚɛɿɥɿɡɭɸɱɢɯ� ɜɥɚɫ-
ɬɢɜɨɫɬɟɣ� ɩɟɤɬɢɧɨɜɦɿɫɧɢɯ� ɫɭɦɿɲɟɣ, ɹɤɿ� ɦɨɠɧɚ� ɡɚɫɬɨ-
ɫɨɜɭɜɚɬɢ� ɭ� ɹɤɨɫɬɿ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɯɚɪɱɨɜɢɯ� ɿɧɝɪɟɞɿɽɧ-
ɬɿɜ�ɭ�ɜɢɪɨɛɧɢɰɬɜɿ�ɦɨɪɨɡɢɜɚ.  

  

Ɋɢɫ. 1. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɦɨɪɤɨɜɧɨɝɨ�ɢ�ɬɨɦɚɬ-
ɧɨɝɨ�ɫɨɤɨɜ: 1 - ɦɨɪɤɨɜɧɵɣ�ɫɨɤ�ɫɜɟɠɟɨɬɠɚɬɵɣ, 2 - ɦɨɪ-
ɤɨɜɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ, 3 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɜɟɠɟ-
ɨɬɠɚɬɵɣ, 4 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ 

Ɋɢɫ. 2. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɤɭɩɚɠɟɣ�ɦɨɪɤɨɜɧɨɝɨ 
ɢ�ɬɨɦɚɬɧɨɝɨ�ɫɨɤɨɜ: 1 - ɦɨɪɤɨɜɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧ-
ɧɵɣ, 2 - ɬɨɦɚɬɧɵɣ�ɫɨɤ�ɫɬɟɪɢɥɢɡɨɜɚɧɧɵɣ, 3…11 - % ɫɨ-
ɨɬɧɨɲɟɧɢɟ�ɦɨɪɤɨɜɧɨɝɨ�ɢ�ɬɨɦɚɬɧɨɝɨ�ɫɨɤɨɜ: 3- 9:1, 4- 8:2, 

5.- 7:3, 6- 6:4, 7- 5:5, 8- 4:6, 9- 3:7, 10- 2:8, 11-1:9 
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