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ɦɚɬɟɦɚɬɢɱɧɢɦ� ɪɿɜɧɹɧɧɹɦ, ɹɤɟ� ɩɪɨɝɧɨɡɭɽ� ɿɡɨɬɟɪɦɭ 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɨɝɨ� ɫɬɚɧɭ� ɜɨɞɢ. ɉɪɢ� ɤɨɧɰɟɧɬɪɚɰɿʀ 
ɉȽɆȽ�ɜɢɳɿɣ�ɡɚ 10 ɦɝ�ɥ�ɁȻɑ�ɫɬɚɽ�ɦɚɣɠɟ�ɿɧɜɚɪɿɚɧɬɧɨɸ 
ɞɨ� ɤɨɧɰɟɧɬɪɚɰɿʀ� ɩɨɥɿɦɟɪɭ, ɚ� ɨɫɧɨɜɧɨɸ� ɡɚɥɢɲɤɨɜɨɸ 
ɦɿɤɪɨɮɥɨɪɨɸ� ɽ� ɫɩɨɪɨɭɬɜɨɪɸɸɱɿ� ɦɿɤɪɨɨɪɝɚɧɿɡɦɢ. 
Ɉɞɟɪɠɚɧɚ� ɦɚɬɟɦɚɬɢɱɧɚ� ɦɨɞɟɥɶ� ɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ� ɩɪɨ-

ɝɧɨɡɭɜɚɬɢ� ɁȻɑ�ɜɨɞɢ,  ɚ�ɩɨɜɟɪɯɧɹ�ɮɭɧɤɰɿʀ� ɜɿɞɝɭɤɭ�ɞɨɡ-
ɜɨɥɹɽ� ɜɢɪɿɲɭɜɚɬɢ� ɡɚɞɚɱɭ� ɨɩɬɢɦɿɡɚɰɿʀ� ɦɿɤɪɨɛɿ-
ɨɥɨɝɿɱɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ� ɹɤɨɫɬɿ� ɜɨɞɨɩɪɨɜɿɞɧɨʀ� ɜɨɞɢ� ɞɥɹ 
ɥɿɬɧɿɯ�ɬɚ�ɡɢɦɧɿɯ�ɭɦɨɜ. 
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ɄȺɅɍȽȱɇȺ�ȱ�Ɇ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 

ɆɈȾȿɅɘȼȺɇɇə�ȾɊȺȽɅȿɉɈȾȱȻɇɂɏ�ɋɌɊȺȼ�ɎɍɇɄɐȱɈɇȺɅɖɇɈȽɈ 
ɉɊɂɁɇȺɑȿɇɇə�Ɂ�ȾɈȻȺȼɄȺɆɂ�ɆɈɊɋɖɄɂɏ�ȼɈȾɈɊɈɋɌȿɃ 

Ⱥɜɬɨɪɨɦ� ɩɪɨɜɟɞɟɧɚ� ɨɩɬɢɦɿɡɚɰɿɹ� ɬɟɯɧɨɥɨɝɿɣ� ɩɪɢɝɨɬɭɜɚɧɧɹ 
ɪɢɛɧɨɝɨ�ɯɨɥɨɞɰɸ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ�ɿ� ɪɢɛɧɨɝɨ�ɠɟɥɟ�ɡ�ɞɨɛɚɜɤɨɸ  
ɮɭɤɭɫɭ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɦɟɬɨɞɿɜ�ɦɚɬɟɦɚɬɢɱɧɨɝɨ�ɦɨɞɟɥɸɜɚɧɧɹ�ɟɤɫ-
ɩɟɪɢɦɟɧɬɿɜ. Ⱥɧɚɥɿɡ� ɨɬɪɢɦɚɧɢɯ� ɞɚɧɢɯ� ɨɩɬɢɦɿɡɚɰɿʀ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ� ɜɢɪɨɛɧɢɰɬɜɚ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɫɬɪɚɜ� ɩɨɤɚɡɚɜ, ɳɨ� ɜɜɟɞɟɧɧɹ 
ɞɨɛɚɜɨɤ�ɦɨɪɫɶɤɢɯ�ɜɨɞɨɪɨɫɬɟɣ�ɞɨɡɜɨɥɹɽ�ɫɬɚɛɿɥɿɡɭɜɚɬɢ�ɩɪɨɰɟɫ�ɫɬɪɭɤ-
ɬɭɪɨɭɬɜɨɪɟɧɧɹ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɫɬɪɚɜ. ɉɿɫɥɹ� ɡɚɜɟɪɲɟɧɧɹ� ɟɬɚɩɭ 
ɤɨɦɩ¶ɸɬɟɪɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ� ɜɫɬɚɧɨɜɥɟɧɿ� ɨɩɬɢɦɚɥɶɧɿ� ɤɨɦɩɨɡɢɰɿʀ 
ɿɧɝɪɟɞɿɽɧɬɿɜ� ɿ�ɪɚɰɿɨɧɚɥɶɧɿ�ɬɟɯɧɨɥɨɝɿɱɧɿ�ɪɟɠɢɦɢ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɞɪɚɝ-
ɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ.  

Ʉɥɸɱɟɜɿ�ɫɥɨɜɚ:�ɨɩɬɢɦɿɡɚɰɿɹ, ɥɚɦɿɧɚɪɿɹ, ɮɭɤɭɫ, ɯɨɥɨɞɟɰɶ�ɪɢ-
ɛɧɢɣ, ɠɟɥɟ. 

By an author the conducted optimization of technologies of 
preparation of fish galantine with addition of laminaria and fish 
inhabited with addition a fucus with the use of methods of mathematical 
design of experiments. The analysis of the got data of optimization of 
technological process of production of galantine foods rotined that 
introduction of additions of algae allowed to stabilize the process of 
gelation of galantine foods. After completion of the stage of computer 
design optimum compositions of ingredients and rational technological 
modes of preparation of gelatine foods are set. 

Keywords: optimization, laminaria, fucus, galantine fish, jelly. 

Ɉɫɬɚɧɧɿɦɢ�ɪɨɤɚɦɢ�ɜɫɟ�ɱɚɫɬɿɲɟ�ɜ�ɬɟɯɧɨɥɨɝɿɹɯ�ɮɭ-
ɧɤɰɿɨɧɚɥɶɧɢɯ� ɩɪɨɞɭɤɬɿɜ� ɯɚɪɱɭɜɚɧɧɹ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 
ɞɨɛɚɜɤɢ� ɡ� ɦɨɪɫɶɤɢɯ� ɜɨɞɨɪɨɫɬɟɣ. ɐɟ� ɨɛɭɦɨɜɥɟɧɨ� ɭɧɿ-
ɤɚɥɶɧɢɦ�ɯɿɦɿɱɧɢɦ�ɫɤɥɚɞɨɦ�ɰɢɯ�ɩɪɨɞɭɤɬɿɜ�ɦɨɪɹ.  Ɇɨɪ-
ɫɶɤɿ�ɜɨɞɨɪɨɫɬɿ�ɦɿɫɬɹɬɶ�ɪɹɞ�ɪɟɱɨɜɢɧ,  ɳɨ�ɦɚɸɬɶ�ɜɢɫɨɤɭ 
ɛɿɨɥɨɝɿɱɧɭ�ɚɤɬɢɜɧɿɫɬɶ: ɜɿɬɚɦɿɧɢ, ɦɚɤɪɨ- ɿ�ɦɿɤɪɨɟɥɟɦɟ-
ɧɬɢ, ɚɦɿɧɨɤɢɫɥɨɬɢ, ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ� ɩɨɥɿɫɚɯɚɪɢɞɢ, 
ɡɨɤɪɟɦɚ� ɚɥɶɝɿɧɨɜɭ� ɤɢɫɥɨɬɭ [1,2]. Ⱥɥɶɝɿɧɚɬɢ� ɽ� ɩɪɢɫɭɬ-
ɧɿɦɢ�ɜ�ɦɨɪɫɶɤɢɯ�ɜɨɞɨɪɨɫɬɹɯ,  ɚɥɟ� ɿ�ɞɨɫɿ� ɧɟ�ɡɧɚɣɞɟɧɿ�ɜ 
ɧɚɡɟɦɧɢɯ� ɪɨɫɥɢɧɚɯ, ɬɚɤ, ɜɦɿɫɬ� ɚɥɶɝɿɧɨɜɨʀ� ɤɢɫɥɨɬɢ� ɜ 
ɥɚɦɿɧɚɪɿʀ�ɤɨɥɢɜɚɽɬɶɫɹ�ɜɿɞ 15 ɞɨ 30% [3].  ȿɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɨ�ɿ�ɤɥɿɧɿɱɧɨ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɫɨɥɿ�ɚɥɶɝɿɧɨɜɨʀ�ɤɢɫ-
ɥɨɬɢ� ɩɪɢ� ɜɠɢɜɚɧɧɿ� ɜɧɭɬɪɿɲɧɶɨ� ɦɚɸɬɶ� ɿɦɭɧɨɫɬɢɦɭ-

ɥɸɸɱɿ, ɚɧɬɚɰɢɞɧɿ, ɿɨɧɨɨɛɦɿɧɧɿ�ɿ�ɪɚɞɿɨɩɪɨɬɟɤɬɨɪɧɿ�ɜɥɚ-
ɫɬɢɜɨɫɬɿ. Ⱥɥɶɝɿɧɨɜɚ�ɤɢɫɥɨɬɚ�ɦɚɽ�ɡɞɚɬɧɿɫɬɶ�ɚɞɫɨɪɛɭɜɚ-
ɬɢ� ɜɨɞɭ� ɜɚɝɨɸ�ɦɚɣɠɟ� ɜ 300  ɪɚɡɿɜ� ɛɿɥɶɲɟ� ɡɚ� ɜɥɚɫɧɢɣ.  
Ɂɚɜɞɹɤɢ�ɜɢɫɨɤɨɦɭ�ɜɦɿɫɬɭ�ɜ�ɯɿɦɿɱɧɨɦɭ� ɫɤɥɚɞɿ�ɚɥɶɝɿɧɨ-
ɜɨʀ� ɤɢɫɥɨɬɢ�ɩɪɨɞɭɤɬɢ�ɩɟɪɟɪɨɛɤɢ� ɛɭɪɢɯ�ɦɨɪɫɶɤɢɯ� ɜɨ-
ɞɨɪɨɫɬɟɣ� ɦɨɠɭɬɶ� ɛɭɬɢ� ɜɢɤɨɪɢɫɬɚɧɿ� ɜ� ɹɤɨɫɬɿ� ɫɬɪɭɤɬɭ-
ɪɨɭɬɜɨɪɸɜɚɱɿɜ�ɜ�ɬɟɯɧɨɥɨɝɿɹɯ�ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ. ȼ 
ɬɪɚɞɢɰɿɣɧɢɯ�ɪɟɰɟɩɬɭɪɚɯ�ɜɢɳɟɨɡɧɚɱɟɧɢɯ�ɫɬɪɚɜ�ɜ�ɹɤɨɫ-
ɬɿ� ɫɬɪɭɤɬɭɪɨɭɬɜɨɪɸɜɚɱɚ� ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ� ɹɥɨɜɢɱɢɣ 
ɠɟɥɚɬɢɧ. ɀɟɥɚɬɢɧ – ɞɪɚɝɥɟɭɬɜɨɪɸɸɱɚ�ɪɟɱɨɜɢɧɚ, ɩɪɨ-
ɞɭɤɬ�ɞɟɧɚɬɭɪɚɰɿʀ�ɤɨɥɚɝɟɧɭ. Ɉɫɨɛɥɢɜɨʀ�ɤɨɪɢɫɬɿ�ɜ�ɧɶɨɦɭ 
ɧɟɦɚɽ, ɧɚɜɩɚɤɢ, ɱɚɫɬɨ�ɬɚ�ɜ�ɜɟɥɢɤɢɯ�ɤɿɥɶɤɨɫɬɹɯ�ɜɢɤɨɪɢ-
ɫɬɨɜɭɜɚɬɢ� ɠɟɥɚɬɢɧ� ɧɟ� ɪɟɤɨɦɟɧɞɭɸɬɶ� ɱɟɪɟɡ� ɪɢɡɢɤ 
ɭɬɜɨɪɟɧɧɹ�ɤɚɦɟɧɿɜ�ɭ�ɧɢɪɤɚɯ�ɬɚ�ɩɿɞɜɢɳɟɧɧɹ�ɡɝɨɪɬɚɽɦɨ-
ɫɬɿ� ɤɪɨɜɿ. ɉɪɨɬɟ� ɝɨɥɨɜɧɨɸ� ɩɪɨɛɥɟɦɨɸ� ɲɢɪɨɤɨɝɨ� ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ� ɜɨɞɨɪɨɫɬɟɣ� ɜ� ɹɤɨɫɬɿ� ɚɥɶɬɟɪɧɚɬɢɜɧɨɝɨ�ɠɟ-
ɥɚɬɢɧɭ  ɞɪɚɝɥɟɭɬɜɨɪɸɜɚɱɚ�ɽ�ɬɟ, ɳɨ�ʀɯɧɿ�ɫɦɚɤ�ɬɚ�ɡɚɩɚɯ 
ɧɟ�ɩɨɞɨɛɚɸɬɶɫɹ�ɛɚɝɚɬɶɨɦ�ɥɸɞɹɦ. Ɍɨɦɭ�ɞɨɰɿɥɶɧɨ�ɜɜɨ-
ɞɢɬɢ�ɛɭɪɿ�ɜɨɞɨɪɨɫɬɿ�ɞɨ�ɫɬɪɚɜ, ɫɯɨɠɢɯ�ɡɚ�ɫɦɚɤɨɦ. ȼ�ɬɚ-
ɤɨɦɭ�ɜɢɩɚɞɤɭ�ɤɨɪɢɫɧɿ�ɟɥɟɦɟɧɬɢ�ɤɪɚɳɟ�ɡɚɫɜɨɸɸɬɶɫɹ, ɚ 
ɫɦɚɤ�ɫɬɪɚɜɢ�ɫɬɚɽ�ɛɿɥɶɲ�ɩɪɢɣɧɹɬɧɢɦ. ɇɚ�ɩɿɞɫɬɚɜɿ�ɬɟɨ-
ɪɟɬɢɱɧɨɝɨ� ɚɧɚɥɿɡɭ� ɿ� ɩɪɚɤɬɢɱɧɨɝɨ� ɜɢɜɱɟɧɧɹ� ɮɿɡɢɤɨ-
ɯɿɦɿɱɧɢɯ� ɿ� ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɩɪɨɞɭɤɬɿɜ 
ɩɟɪɟɪɨɛɤɢ�ɛɭɪɢɯ�ɦɨɪɫɶɤɢɯ�ɜɨɞɨɪɨɫɬɟɣ�ɥɚɦɿɧɚɪɿʀ�ɿ�ɮɭ-
ɤɭɫɭ�ɨɛɝɪɭɧɬɨɜɚɧɚ�ɦɨɠɥɢɜɿɫɬɶ�ʀɯ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜ�ɬɟɯ-
ɧɨɥɨɝɿɹɯ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɫɬɪɚɜ,  ɚ� ɫɚɦɟ� ɯɨɥɨɞɰɸ�ɪɢɛ-
ɧɨɝɨ�ɿ�ɠɟɥɟ�ɪɢɛɧɨɝɨ.  

Ɂɦɿɧɢ�ɬɪɚɞɢɰɿɣɧɨɝɨ�ɪɟɰɟɩɬɭɪɧɨɝɨ�ɫɤɥɚɞɭ�ɜɧɚɫɥɿ-
ɞɨɤ� ɡɚɦɿɧɢ� ɨɞɧɢɯ� ɿɧɝɪɟɞɿɽɧɬɿɜ� ɿɧɲɢɦɢ� ɜɩɥɢɜɚɸɬɶ� ɧɚ 
ɫɬɪɭɤɬɭɪɧɨ�ɦɟɯɚɧɿɱɧɿ� ɿ� ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ 
ɧɨɜɨɫɬɜɨɪɟɧɢɯ�ɩɪɨɞɭɤɬɿɜ, ɫɚɦɟ�ɬɨɦɭ�ɦɨɞɢɮɿɤɚɰɿɹ  



ǻȡȠȞȖȤȳȜșȜȑȳȭ, ȒȳȱȠȜșȜȑȳȭ, ȝȞȜȏșȓȚȖ�ȣȎȞȥȡȐȎțțȭ  
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ɬɪɚɞɢɰɿɣɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɭ�ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ�ɧɟ�ɡɜɨɞɢɬɶ-
ɫɹ�ɬɿɥɶɤɢ�ɞɨ�ɡɚɦɿɧɢ� ɿɧɝɪɟɞɿɽɧɬɿɜ, ɚ�ɽ� ɫɤɥɚɞɧɢɦ�ɩɪɨɰɟ-
ɫɨɦ� ɦɨɞɟɥɸɜɚɧɧɹ� ɩɪɨɞɭɤɬɭ. Ɇɨɞɟɥɸɜɚɧɧɹ� ɯɚɪɱɨɜɢɯ 
ɩɪɨɞɭɤɬɿɜ�ɹɜɥɹɽ�ɫɨɛɨɸ�ɩɪɨɰɟɫ�ɫɬɜɨɪɟɧɧɹ�ɩɪɨɞɭɤɬɭ�ɹɤ 
ɽɞɢɧɨʀ� ɰɿɥɶɧɨʀ� ɫɢɫɬɟɦɢ, ɳɨ�ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɪɿɡɧɢɯ� ɟɥɟ-
ɦɟɧɬɿɜ [4]. Ʉɨɧɰɟɩɬɭɚɥɶɧɿ� ɩɿɞɯɨɞɢ� ɞɨ� ɦɨɞɟɥɸɜɚɧɧɹ 
ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɤɨɦɩɨɡɢɰɿɣ� ɿ� ɩɪɨɞɭɤɬɿɜ� ɧɚ� ʀɯ� ɨɫɧɨɜɿ 
ɩɨɥɹɝɚɸɬɶ� ɜ� ɨɩɬɢɦɿɡɚɰɿʀ� ɜɢɛɨɪɭ� ɿ� ɫɩɿɜɜɿɞɧɨɲɟɧɶ� ɿɧɝ-
ɪɟɞɿɽɧɬɿɜ, ɡɚ�ɹɤɢɯ�ɦɨɠɥɢɜɨ�ɨɬɪɢɦɚɬɢ�ɤɨɦɩɨɡɢɰɿɸ, ɳɨ 
ɧɚɣɛɿɥɶɲɨɸ�ɦɿɪɨɸ�ɜɿɞɩɨɜɿɞɚɽ�ɡɚ�ɤɿɥɶɤɿɫɧɢɦ�ɿ�ɹɤɿɫɧɢɦ 
ɫɤɥɚɞɨɦ [5]. Ɂɚɫɬɨɫɭɜɚɧɧɹ�ɦɚɬɟɦɚɬɢɱɧɨɝɨ�ɚɩɚɪɚɬɭ, ɡɚ-
ɫɧɨɜɚɧɨɦɭ�ɧɚ�ɮɨɪɦɚɥɿɡɚɰɿʀ�ɹɤɿɫɧɢɯ�ɿ�ɤɿɥɶɤɿɫɧɢɯ�ɩɨɤɚɡ-
ɧɢɤɿɜ�ɪɟɰɟɩɬɭɪɢ�ɧɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ�ɯɚɪɱɭɜɚɧɧɹ�ɭ�ɫɤɥɚɞɿ 
ɦɨɞɟɥɶɧɢɯ� ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɤɨɦɩɨɡɢɰɿɣ, ɞɨɡɜɨɥɹɽ 
ɲɥɹɯɨɦ� ɦɟɬɨɞɿɜ� ɨɩɬɢɦɿɡɚɰɿʀ� ɜɢɡɧɚɱɢɬɢ� ɡɚɝɚɥɶɧɢɣ 
ɜɦɿɫɬ� ɨɤɪɟɦɨɝɨ� ɿɧɝɪɟɞɿɽɧɬɭ. ɉɪɨɜɟɞɟɧɚ� ɨɩɬɢɦɿɡɚɰɿɹ 
ɬɟɯɧɨɥɨɝɿɣ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɪɢɛɧɨɝɨ� ɯɨɥɨɞɰɸ� ɡ� ɞɨɛɚɜ-
ɤɨɸ�ɥɚɦɿɧɚɪɿʀ�ɿ�ɪɢɛɧɨɝɨ�ɠɟɥɟ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ�ɡ�ɜɢ-
ɤɨɪɢɫɬɚɧɧɹɦ� ɦɟɬɨɞɿɜ� ɦɚɬɟɦɚɬɢɱɧɨɝɨ� ɦɨɞɟɥɸɜɚɧɧɹ 
ɟɤɫɩɟɪɢɦɟɧɬɿɜ� ɿɡ� ɫɤɥɚɞɚɧɧɹɦ� ɩɨɜɧɨɝɨ� ɞɜɨɪɿɜɧɟɜɨɝɨ� ɿ 
ɞɜɨɯɮɚɤɬɨɪɧɨɝɨ�ɩɥɚɧɭ�ɟɤɫɩɟɪɢɦɟɧɬɭ�ɬɢɩɭ 22 [6]. Ɇɚ-
ɬɟɦɚɬɢɱɧɿ� ɦɟɬɨɞɢ� ɨɩɬɢɦɿɡɚɰɿʀ� ɞɨɡɜɨɥɹɸɬɶ� ɡɧɚɣɬɢ� ɨɩ-
ɬɢɦɚɥɶɧɟ� ɪɿɲɟɧɧɹ (ɨɩɬɢɦɿɡɭɜɚɬɢ� ɩɪɨɰɟɫ), ɬɨɛɬɨ� ɜɢ-
ɡɧɚɱɢɬɢ, ɡɚ�ɹɤɢɯ�ɭɦɨɜ�ɩɨɜɢɧɟɧ�ɩɪɨɯɨɞɢɬɢ�ɬɟɯɧɨɥɨɝɿɱ-
ɧɢɣ�ɩɪɨɰɟɫ, ɳɨɛ�ɡɚɛɟɡɩɟɱɢɬɢ�ɧɚɣɤɪɚɳɭ�ɹɤɿɫɬɶ�ɩɪɨɞɭ-
ɤɰɿʀ. Ɂɝɿɞɧɨ�ɡ�ɫɢɫɬɟɦɧɢɦ�ɩɿɞɯɨɞɨɦ, ɬɟɯɧɨɥɨɝɿɸ�ɜɢɪɨɛ-
ɧɢɰɬɜɚ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɫɬɪɚɜ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɞɨɛɚ-
ɜɨɤ�ɦɨɪɫɶɤɢɯ�ɜɨɞɨɪɨɫɬɟɣ�ɦɨɠɧɚ�ɩɪɟɞɫɬɚɜɢɬɢ�ɭ�ɜɢɝɥɹ-
ɞɿ�ɩɚɪɚɦɟɬɪɢɱɧɨʀ�ɦɨɞɟɥɿ,  ɧɚ�ɹɤɭ�ɜɩɥɢɜɚɸɬɶ�ɜɯɿɞɧɿ x  ɿ 
ɜɢɯɿɞɧɿ y ɩɚɪɚɦɟɬɪɢ. ȼɿɞɩɨɜɿɞɧɨ, ɜɯɿɞɧɢɦɢ� ɩɚɪɚɦɟɬ-
ɪɚɦɢ,  ɳɨ� ɜɩɥɢɜɚɸɬɶ� ɧɚ� ɜɥɚɫɬɢɜɨɫɬɿ� ɝɨɬɨɜɢɯ� ɫɬɪɚɜ,  ɽ 
ɤɿɥɶɤɿɫɬɶ�ɞɨɛɚɜɨɤ, ɳɨ�ɞɨɞɚɸɬɶɫɹ –�ɚ, % ɿ�ɱɚɫ�ɩɪɢɝɨɬɭ-
ɜɚɧɧɹ�ɫɬɪɚɜɢ – t, ɯɜ. Ɉɩɬɢɦɿɡɚɰɿɹ�ɬɟɯɧɨɥɨɝɿʀ�ɜɢɪɨɛɧɢ-
ɰɬɜɚ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ�ɿ�ɪɢɛɧɨɝɨ 
ɠɟɥɟ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ�ɩɪɨɜɨɞɢɥɚɫɹ�ɫɬɨɫɨɜɧɨ�ɫɬɚɞɿʀ 
ɡɚɫɬɢɝɚɧɧɹ. ɇɚɣɛɿɥɶɲ� ɜɚɠɥɢɜɿ� ɿ� ɜɢɡɧɚɱɚɥɶɧɿ� ɜɢɯɿɞɧɿ 
ɩɚɪɚɦɟɬɪɢ, ɳɨ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɶ� ɫɩɨɠɢɜɱɿ� ɜɥɚɫɬɢɜɨɫɬɿ 
ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ –�ɰɟ�ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ�ɩɨɤɚɡɧɢɤɢ 
–�Ⱥ, ɛɚɥɢ, ɩɨɤɚɡɧɢɤɢ�ɝɪɚɧɢɱɧɨɝɨ�ɨɩɨɪɭ�ɡɫɭɜɭ –�Ĳ0, ɤɉɚ  

ɿ�ɩɢɬɨɦɨɝɨ�ɨɩɨɪɭ�ɧɚ�ɜɿɞɪɢɜ –�Ɍ, ɉɚ (ɬɚɛɥ. 1,2). 
ɉɿɫɥɹ� ɡɚɜɟɪɲɟɧɧɹ� ɟɬɚɩɭ� ɤɨɞɭɜɚɧɧɹ� ɮɚɤɬɨɪɿɜ, 

ɫɤɥɚɞɚɧɧɹ� ɩɥɚɧɭ� ɟɤɫɩɟɪɢɦɟɧɬɭ, ɨɛɪɨɛɤɢ� ɨɬɪɢɦɚɧɢɯ 
ɞɚɧɢɯ�ɧɚ�ȿɈɆ, ɡɧɚɯɨɞɢɦɨ�ɡɧɚɱɟɧɧɹ�ɤɨɟɮɿɰɿɽɧɬɿɜ�ɪɿɜ-
ɧɹɧɶ�ɪɟɝɪɟɫɿʀ�ɦɟɬɨɞɨɦ�ɧɚɣɦɟɧɲɢɯ�ɤɜɚɞɪɚɬɿɜ� ɡ� ɭɪɚɯɭ-
ɜɚɧɧɹɦ�ɦɿɠɮɚɤɬɨɪɧɢɯ�ɜɡɚɽɦɨɞɿɣ. Ɂɚ�ɜɟɥɢɱɢɧɨɸ�ɥɿɧɿɣ-
ɧɢɯ� ɤɨɟɮɿɰɿɽɧɬɿɜ� ɪɿɜɧɹɧɶ� ɦɨɠɧɚ� ɫɭɞɢɬɢ� ɩɪɨ� ɦɿɪɭ 
ɜɩɥɢɜɭ�ɮɚɤɬɨɪɿɜ (ɯ1,  ɯ2,  ɯ3) ɧɚ�ɜɟɥɢɱɢɧɭ�ɜɢɯɿɞɧɢɯ�ɩɚ-
ɪɚɦɟɬɪɿɜ (y1, y 2, y 3). ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɧɚ� ɜɟɥɢɱɢɧɭ 
ɜɢɯɿɞɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ y1 ɢ y3� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɫɬɪɚɜ 
ɧɚɣɛɿɥɶɲɢɣ� ɜɩɥɢɜ� ɪɨɛɢɬɶ� ɮɚɤɬɨɪ� ɯ1; ɧɚ� ɜɟɥɢɱɢɧɭ y2 
ɞɥɹ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ – ɮɚɤɬɨɪ�ɯ1, ɚ�ɞɥɹ�ɠɟɥɟ�ɪɢɛɧɨɝɨ 
–  ɮɚɤɬɨɪ�ɯ3. Ⱥɞɟɤɜɚɬɧɿɫɬɶ�ɨɬɪɢɦɚɧɢɯ�ɪɿɜɧɹɧɶ�ɜɫɬɚɧɨ-
ɜɥɟɧɚ� ɡɚ� ɤɪɢɬɟɪɿɽɦ� Ɏɿɲɟɪɚ. Ɋɨɡɤɨɞɭɜɚɜɲɢ�ɡɧɚɱɟɧɧɹ  
ɜɯɿɞɧɢɯ� ɩɚɪɚɦɟɬɪɿɜ, ɨɬɪɢɦɚɥɢ, ɳɨ� ɞɥɹ� ɜɢɪɨɛɧɢɰɬɜɚ  
ɪɢɛɧɨɝɨ� ɯɨɥɨɞɰɸ� ɨɩɬɢɦɚɥɶɧɨɸ� ɤɿɥɶɤɿɫɬɸ� ɞɨɛɚɜɤɢ 
ɥɚɦɿɧɚɪɿʀ,  ɳɨ� ɜɧɨɫɢɬɶɫɹ,  ɽ� ɧɟ� ɦɟɧɲɟ 1,32%  ɞɨ� ɦɚɫɢ 
ɛɭɥɶɣɨɧɭ, ɱɚɫ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɫɬɪɚɜɢ� ɩɿɫɥɹ� ɜɜɟɞɟɧɧɹ 
ɞɨɛɚɜɤɢ 3 ɯɜ. Ⱦɥɹ�ɜɢɪɨɛɧɢɰɬɜɚ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɨɩɬɢɦɚ-
ɥɶɧɨɸ�ɽ�ɱɚɫɬɤɨɜɚ�ɡɚɦɿɧɚ�ɠɟɥɚɬɢɧɭ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ�ɭ 
ɤɿɥɶɤɨɫɬɿ 3%  ɞɨ� ɦɚɫɢ� ɛɭɥɶɣɨɧɭ, ɱɚɫ� ɩɪɢɝɨɬɭɜɚɧɧɹ 
ɫɬɪɚɜɢ�ɩɿɫɥɹ�ɞɨɞɚɜɚɧɧɹ�ɞɨɛɚɜɤɢ�ɫɤɥɚɞɚɽ 4 ɯɜ. 

Ⱥɧɚɥɿɡ�ɨɬɪɢɦɚɧɢɯ�ɞɚɧɢɯ�ɨɩɬɢɦɿɡɚɰɿʀ�ɬɟɯɧɨɥɨɝɿɱ-

ɧɢɯ�ɩɪɨɰɟɫɿɜ�ɜɢɪɨɛɧɢɰɬɜɚ�ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ�ɩɨɤɚ-
ɡɚɜ (ɪɢɫ 1.), ɳɨ�ɜɜɟɞɟɧɧɹ�ɞɨɛɚɜɤɢ� ɥɚɦɿɧɚɪɿʀ (ɜɯɿɞɧɢɣ 
ɩɚɪɚɦɟɬɪ� ɯ1) ɞɨɡɜɨɥɹɽ� ɫɬɚɛɿɥɿɡɭɜɚɬɢ� ɩɪɨɰɟɫ� ɫɬɪɭɤɬɭ-
ɪɨɭɬɜɨɪɟɧɧɹ, ɨɫɤɿɥɶɤɢ�ɡ�ɜɜɟɞɟɧɧɹɦ�ɞɨɛɚɜɤɢ�ɩɨɤɚɡɧɢɤ

 

Ɍɚɛɥɢɰɹ 1  
ȼɯɿɞɧɿ�ɿ�ɜɢɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ�ɞɥɹ�ɨɩɬɢɦɿɡɚɰɿʀ  
ɬɟɯɧɨɥɨɝɿʀ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ  
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ȼɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ ȼɢɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ 
x1 ɤɿɥɶɤɿɫɬɶ�ɞɨɛɚɜɤɢ,  

ɚ, % 
y1 ɩɨɤɚɡɧɢɤ� ɝɪɚɧɢɱɧɨɝɨ 

ɨɩɨɪɭ�ɡɫɭɜɭ, Ĳ0, ɤɉɚ 
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ɡɧɢɤɢ, Ⱥ, ɛɚɥɢ 
y3 ɩɨɤɚɡɧɢɤ� ɩɢɬɨɦɨɝɨ 

ɨɩɨɪɭ�ɧɚ�ɜɿɞɪɢɜ,  
Ɍ, ɉɚ 

 

 

Ɋɢɫ. 1. ȼɩɥɢɜ�ɜɯɿɞɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ x1, x2 ɧɚ�ɜɢɯɿɞɧɢɣ  
ɩɚɪɚɦɟɬɪ y1�ɞɥɹ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ 

 

Ɋɢɫ. 2. ȼɩɥɢɜ�ɜɯɿɞɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ�ɯ2, ɯ3�ɧɚ�ɜɢɯɿɞɧɢɣ  
ɩɚɪɚɦɟɬɪ y1�ɞɥɹ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ 

Ɍɚɛɥɢɰɚ 2  
ȼɯɿɞɧɿ�ɿ�ɜɢɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ�ɞɥɹ�ɨɩɬɢɦɿɡɚɰɿʀ�ɬɟɯɧɨɥɨ-
ɝɿʀ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɚ 

ȼɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ ȼɢɯɿɞɧɿ�ɩɚɪɚɦɟɬɪɢ 
x1 ɤɿɥɶɤɿɫɬɶ� ɠɟɥɚɬɢɧɭ, 

ɠ, % 
y1 ɩɨɤɚɡɧɢɤ� ɝɪɚɧɢɱɧɨɝɨ 

ɨɩɨɪɭ�ɡɫɭɜɭ,  Ĳ0, ɤɉɚ 
x2 ɤɿɥɶɤɿɫɬɶ�ɞɨɛɚɜɤɢ,  

ɚ, % 
y2 ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ�ɩɨɤɚ-

ɡɧɢɤɢ, Ⱥ, ɛɚɥɢ 
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ɫɬɪɚɜɢ, t, ɯɜ 
y3 ɩɨɤɚɡɧɢɤ� ɩɢɬɨɦɨɝɨ 

ɨɩɨɪɭ�ɧɚ�ɜɿɞɪɢɜ,  
Ɍ, ɉɚ 
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ɝɪɚɧɢɱɧɨɝɨ� ɨɩɨɪɭ� ɡɫɭɜɭ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ (ɜɢɯɿɞɧɢɣ�ɩɚɪɚ-
ɦɟɬɪ y1) ɡɛɿɥɶɲɭɽɬɶɫɹ. Ɂɿ�ɡɛɿɥɶɲɟɧɧɹɦ�ɤɿɥɶɤɨɫɬɿ�ɞɨɛɚɜɤɢ�ɮɭ-
ɤɭɫɭ (ɜɯɿɞɧɢɣ�ɩɚɪɚɦɟɬɪ�ɯ2) ɫɭɬɬɽɜɨ�ɡɦɿɰɧɸɽɬɶɫɹ�ɞɪɚɝɥɟɩɨɞɿ-
ɛɧɚ�ɫɬɪɭɤɬɭɪɚ�ɠɟɥɟ�ɪɢɛɧɨɝɨ (ɪɢɫ. 2.), ɩɪɨ�ɰɟ�ɫɜɿɞɱɢɬɶ�ɡɪɨɫ-
ɬɚɧɧɹ�ɩɨɤɚɡɧɢɤɚ� ɝɪɚɧɢɱɧɨɝɨ�ɨɩɨɪɭ� ɡɫɭɜɭ� ɫɬɪɚɜɢ (ɜɢɯɿɞɧɢɣ 
ɩɚɪɚɦɟɬɪ y1). 

Ɂɛɿɥɶɲɟɧɧɹ�ɦɿɰɧɨɫɬɿ�ɫɬɪɭɤɬɭɪɢ�ɽ�ɫɩɪɢɹɬɥɢɜɢɦ�ɮɚɤɬɨ-
ɪɨɦ�ɧɚ�ɫɬɚɞɿɹɯ�ɡɚɫɬɢɝɚɧɧɹ, ɮɨɪɦɭɜɚɧɧɹ, ɡɛɟɪɿɝɚɧɧɹ�ɿ�ɪɟɚɥɿɡɚ-
ɰɿʀ�ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ. Ⱦɨɫɥɿɞɠɟɧɧɹ�ɚɞɝɟɡɿɣɧɢɯ�ɜɥɚɫɬɢɜɨ-
ɫɬɟɣ�ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ�ɡɞɿɣɫɧɸɜɚɥɢ�ɜɿɞɧɨɫɧɨ�ɩɪɨɰɟɫɭ�ʀɯ 
ɮɨɪɦɭɜɚɧɧɹ. ɉɪɟɞɫɬɚɜɥɟɧɿ�ɧɚ�ɪɢɫ. 3 ɿ 4 ɡɚɥɟɠɧɨɫɬɿ�ɩɨɤɚɡɧɢ-
ɤɿɜ�ɩɢɬɨɦɨɝɨ�ɨɩɨɪɭ�ɧɚ�ɜɿɞɪɢɜ (ɜɢɯɿɞɧɢɣ�ɩɚɪɚɦɟɬɪ y3) ɩɿɞ�ɱɚɫ 
ɤɨɧɬɚɤɬɭ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ� ɦɚɫ� ɿɡ� ɦɟɬɚɥɟɜɨɸ�ɩɨɜɟɪɯɧɟɸ� ɜɿɞ 
ɤɿɥɶɤɨɫɬɿ�ɞɨɛɚɜɨɤ�ɛɭɪɢɯ�ɦɨɪɫɶɤɢɯ�ɜɨɞɨɪɨɫɬɟɣ (ɜɯɿɞɧɢɣ�ɩɚ-

ɪɚɦɟɬɪ�ɯ1 –  ɞɥɹ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ�ɿ�ɜɯɿ-
ɞɧɢɣ�ɩɚɪɚɦɟɬɪ�ɯ2 –�ɞɥɹ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ) 
ɫɜɿɞɱɚɬɶ�ɩɪɨ�ʀɯ�ɧɟɡɧɚɱɧɟ�ɡɪɨɫɬɚɧɧɹ. 

ɉɿɫɥɹ�ɡɚɜɟɪɲɟɧɧɹ�ɟɬɚɩɭ�ɤɨɦɩ¶ɸɬɟɪɧɨɝɨ�ɦɨɞɟɥɸɜɚɧɧɹ 
ɛɭɥɢ�ɜɫɬɚɧɨɜɥɟɧɿ�ɨɩɬɢɦɚɥɶɧɿ�ɤɨɦɩɨɡɢɰɿʀ�ɿɧɝɪɟɞɿɽɧɬɿɜ�ɿ�ɪɚɰɿɨ-
ɧɚɥɶɧɿ� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɪɟɠɢɦɢ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɞɪɚɝɥɟɩɨɞɿɛɧɢɯ 
ɫɬɪɚɜ, ɡ�ɩɨɡɢɰɿɣ�ɦɨɠɥɢɜɨɫɬɿ�ɨɞɟɪɠɚɧɧɹ�ɫɬɿɣɤɢɯ�ɫɬɪɭɤɬɭɪɨ-
ɜɚɧɢɯ�ɫɢɫɬɟɦ�ɩɟɜɧɨɝɨ�ɬɢɩɭ�ɡ�ɧɟɨɛɯɿɞɧɢɦ�ɪɿɜɧɟɦ�ɫɬɪɭɤɬɭɪɧɨ-
ɦɟɯɚɧɿɱɧɢɯ� ɜɥɚɫɬɢɜɨɫɬɟɣ� ɿ� ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ. 
ȼɪɚɯɨɜɭɸɱɢ�ɜɢɯɿɞɧɿ�ɞɚɧɧɿ�ɨɩɬɢɦɿɡɚɰɿʀ�ɞɥɹ�ɦɨɞɟɥɸɜɚɧɧɹ�ɞɪɚ-
ɝɥɟɩɨɞɿɛɧɢɯ�ɫɬɪɚɜ�ɮɭɧɤɰɿɨɧɚɥɶɧɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ�ɛɭɥɢ�ɪɨɡ-
ɪɨɛɥɟɧɿ�ɪɟɰɟɩɬɭɪɢ�ɿ�ɬɟɯɧɨɥɨɝɿʀ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɪɢɛɧɨɝɨ�ɯɨɥɨɞ-
ɰɸ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ�ɿ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ. 
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ȽɈɃɄɈ�ȱ�ɘ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, ȱȼȺɋȿɇɄɈ�ȱ. Ⱥ., ɦɚɝɿɫɬɪ 
ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

ɇɈȼɂɃ�ɄɂɋɅɈɆɈɅɈɑɇɂɃ�ɇȺɉȱɃ�ɈɁȾɈɊɈȼɑɈȽɈ�ɉɊɂɁɇȺɑȿɇɇə 
Ɉɛʉɪɭɧɬɨɜɚɧɨ� ɞɨɰɿɥɶɧɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ� ɿɧɝɪɟɞɿɽɧ-

ɬɿɜ – ɩɟɤɬɢɧɭ�ɬɚ�ɟɤɫɬɪɚɤɬɭ�ɲɢɩɲɢɧɢ�ɞɥɹ�ɜɢɪɨɛɧɢɰɬɜɚ�ɤɢɫɥɨɦɨɥɨɱɧɨɝɨ�ɧɚɩɨɸ 
ɨɡɞɨɪɨɜɱɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ, ɜɢɡɧɚɱɟɧɨ�ɨɩɬɢɦɚɥɶɧɿ�ɩɚɪɚɦɟɬɪɢ�ɩɪɨɰɟɫɭ�ɟɤɫɬɪɚɤ-
ɰɿʀ� ɩɥɨɞɿɜ� ɲɢɩɲɢɧɢ� ɬɚ� ɜɫɬɚɧɨɜɥɟɧɨ� ɨɩɬɢɦɚɥɶɧɟ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ� ɫɢɪɨɜɢ-
ɧɚ�ɟɤɫɬɪɚɝɟɧɬ, ɜɢɡɧɚɱɟɧɨ�ɜɦɿɫɬ�ɚɫɤɨɪɛɿɧɨɜɨʀ�ɤɢɫɥɨɬɢ�ɬɚ�ɛɿɨɮɥɚɜɨɧɨʀɞɿɜ�ɭ�ɫɜɿ-
ɠɨɜɢɝɨɬɨɜɥɟɧɨɦɭ�ɟɤɫɬɪɚɤɬɿ�ɲɢɩɲɢɧɢ, ɞɨɫɥɿɞɠɟɧɨ�ɜɩɥɢɜ�ɤɿɥɶɤɨɫɬɿ�ɩɟɤɬɢɧɭ�ɬɚ 
ɟɤɫɬɪɚɤɬɭ�ɡ�ɲɢɩɲɢɧɢ�ɧɚ�ɹɤɿɫɧɿ�ɩɨɤɚɡɧɢɤɢ�ɧɚɩɨɸ.  

Ɋɨɡɪɨɛɥɟɧɨ� ɪɟɰɟɩɬɭɪɭ� ɧɚɩɨɸ� ɬɚ� ɜɫɬɚɧɨɜɥɟɧɨ� ɪɟɤɨɦɟɧɞɨɜɚɧɭ� ɞɨɡɭ 
ɫɩɨɠɢɜɚɧɧɹ�ɨɬɪɢɦɚɧɨɝɨ�ɩɪɨɞɭɤɬɭ. ȼɢɡɧɚɱɟɧɨ�ɜɦɿɫɬ�ɚɫɤɨɪɛɿɧɨɜɨʀ�ɤɢɫɥɨɬɢ�ɬɚ 
ɛɿɨɮɥɚɜɨɧɨʀɞɿɜ�ɭ�ɝɨɬɨɜɨɦɭ�ɧɚɩɨɸ, ɚ�ɬɚɤɨɠ�ɬɟɪɦɿɧ�ɣɨɝɨ�ɩɪɢɞɚɬɧɨɫɬɿ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɟɤɫɬɪɚɤɬ�ɲɢɩɲɢɧɢ, ɩɟɤɬɢɧ, ɚɫɤɨɪɛɿɧɨɜɚ�ɤɢɫɥɨɬɚ, ɛɿɨ-
ɮɥɚɜɨɧɨʀɞɢ, ɮɭɧɤɰɿɨɧɚɥɶɧɢɣ�ɩɪɨɞɭɤɬ.  

The expediency of usage of functional ingredients: pectin and essence of rose 
hip for the production of soul milk drink of functional purpose is proved. Optimal pa-
rameters of the extraction process of rose hip fetus and establishment of optimal pro-
portion raw material : extragen are defined. The content of ascorbic acid and biofla-
vonoid in freshly prepared essence of rose hip is defined. The impact of quantity of 
pectin and rose hip essence on the qualitative characteristics of the beverage is investi-
gated. 

The recipe of drink was worked out. The recommended dose of the obtained 
product is set. The content of ascorbic acid and bioflavenoids in the end-product is de-
fined. 

Keywords: essence of rose, pectin, ascorbic acid, bioflavonoid, functional 
product. 

Ȼɿɥɶɲɿɫɬɶ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ, ɹɤɿ�ɦɢ�ɫɩɨɠɢɜɚɽɦɨ, ɧɟ 

ɦɿɫɬɹɬɶ�ɩɨɜɧɨɝɨ�ɧɚɛɨɪɭ�ɤɨɦɩɨɧɟɧɬɿɜ, ɧɟɨɛɯɿɞɧɢɯ�ɞɥɹ�ɩɨɜɧɨ-
ɰɿɧɧɨɝɨ�ɯɚɪɱɭɜɚɧɧɹ. Ɍɟɧɞɟɧɰɿʀ�ɮɨɪɦɭɜɚɧɧɹ�ɡɞɨɪɨɜɨɝɨ�ɪɚɰɿɨ-
ɧɭ�ɯɚɪɱɭɜɚɧɧɹ�ɞɢɤɬɭɸɬɶ�ɧɟɨɛɯɿɞɧɿɫɬɶ�ɫɬɜɨɪɟɧɧɹ�ɧɨɜɢɯ�ɩɪɨ-
ɞɭɤɬɿɜ�ɡ�ɩɿɞɜɢɳɟɧɨɸ�ɮɿɡɿɨɥɨɝɿɱɧɨɸ�ɿ�ɛɿɨɥɨɝɿɱɧɨɸ�ɰɿɧɧɿɫɬɸ, 
ɞɨ� ɫɤɥɚɞɭ� ɹɤɢɯ� ɜɯɨɞɢɥɢ� ɛ� ɤɨɦɩɥɟɤɫɢ� ɛɿɨɥɨɝɿɱɧɨ� ɚɤɬɢɜɧɢɯ 
ɪɟɱɨɜɢɧ�ɩɪɢɪɨɞɧɨɝɨ�ɩɨɯɨɞɠɟɧɧɹ.  

əɤ�ɜɿɞɨɦɨ, ɧɨɪɦɚɥɶɧɚ�ɦɿɤɪɨɮɥɨɪɚ�ɤɢɲɟɱɧɢɤɚ – ɡɚɩɨ-
ɪɭɤɚ�ɧɨɪɦɚɥɶɧɨʀ�ɠɢɬɬɽɞɿɹɥɶɧɨɫɬɿ�ɥɸɞɢɧɢ. ɇɚ�ɠɚɥɶ, ɫɶɨɝɨɞɧɿ 
ɫɤɥɚɞ�ɤɢɲɤɨɜɨʀ�ɦɿɤɪɨɮɥɨɪɢ�ɡɚɡɧɚɽ�ɡɦɿɧ�ɭ�ɥɸɞɟɣ�ɜɫɿɯ�ɜɿɤɨɜɢɯ 
ɝɪɭɩ, ɨɫɨɛɥɢɜɨ�ɭ�ɞɿɬɟɣ. ɉɨɪɭɲɟɧɧɹ�ɧɨɪɦɚɥɶɧɨɝɨ�ɫɤɥɚɞɭ�ɦɿɤ-
ɪɨɮɥɨɪɢ� ɧɚɡɢɜɚɸɬɶ� ɞɢɫɛɚɤɬɟɪɿɨɡɨɦ, ɩɪɢɱɢɧɢ� ɹɤɨɝɨ – ɧɟ 
ɬɿɥɶɤɢ�ɧɟɩɪɚɜɢɥɶɧɟ�ɯɚɪɱɭɜɚɧɧɹ, ɚɥɟ�ɿ�ɟɤɨɥɨɝɿɱɧɚ�ɨɛɫɬɚɧɨɜɤɚ, 
ɫɬɪɟɫɨɜɿ� ɫɢɬɭɚɰɿʀ, ɛɟɡɤɨɧɬɪɨɥɶɧɟ� ɜɠɢɜɚɧɧɹ� ɚɧɬɢɛɿɨɬɢɤɿɜ� ɬɚ 
ɿɧ. ɋɶɨɝɨɞɧɿ�ɨɞɧɢɦ�ɿɡ�ɫɩɨɫɨɛɿɜ�ɥɿɤɭɜɚɧɧɹ�ɿ�ɩɪɨɮɿɥɚɤɬɢɤɢ�ɩɪɢ 
ɞɢɫɛɚɤɬɟɪɿɨɡɿ�ɤɢɲɟɱɧɢɤɚ�ɽ�ɜɠɢɜɚɧɧɹ�ɤɢɫɥɨɦɨɥɨɱɧɢɯ�ɩɪɨɞɭ-
ɤɬɿɜ, ɩɪɨ-, ɩɪɟɛɿɨɬɢɤɿɜ�ɬɚ�ʀɯ�ɤɨɦɩɥɟɤɫɿɜ – ɫɢɧɛɿɨɬɢɤɿɜ. 

Ʉɢɫɥɨɦɨɥɨɱɧɿ�ɧɚɩɨʀ�ɦɚɸɬɶ�ɜɢɫɨɤɿ�ɯɚɪɱɨɜɿ, ɞɿɽɬɢɱɧɿ, ɥɿ-
ɤɭɜɚɥɶɧɨ�ɩɪɨɮɿɥɚɤɬɢɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɬɚ�ɦɿɫɬɹɬɶ “ɠɢɜɭ” ɤɨɪɢ-
ɫɧɭ� ɦɿɤɪɨɮɥɨɪɭ, ɹɤɚ� ɿɧɝɿɛɭɽ� ɪɿɫɬ� ɩɚɬɨɝɟɧɧɨʀ� ɦɿɤɪɨɮɥɨɪɢ� ɜ 
ɤɢɲɟɱɧɢɤɭ�ɥɸɞɢɧɢ. Ʉɢɫɥɨɦɨɥɨɱɧɿ�ɧɚɩɨʀ�ɜɢɤɨɪɢɫɬɨɜɭɸɬɶ 

  

Ɋɢɫ. 3. ȼɩɥɢɜ�ɜɯɿɞɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ�ɯ1, ɯ2�ɧɚ�ɜɢɯɿɞɧɢɣ�ɩɚ-
ɪɚɦɟɬɪ y3  ɞɥɹ�ɯɨɥɨɞɰɸ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɥɚɦɿɧɚɪɿʀ 

Ɋɢɫ. 4. ȼɩɥɢɜ�ɜɯɿɞɧɢɯ�ɩɚɪɚɦɟɬɪɿɜ�ɯ2, ɯ3�ɧɚ�ɜɢɯɿɞɧɢɣ�ɩɚ-
ɪɚɦɟɬɪ y3�ɞɥɹ�ɠɟɥɟ�ɪɢɛɧɨɝɨ�ɡ�ɞɨɛɚɜɤɨɸ�ɮɭɤɭɫɭ 
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