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ȼɢɫɧɨɜɤɢ. 
ȼɫɬɚɧɨɜɥɟɧɨ�ɞɨɰɿɥɶɧɿɫɬɶ�ɪɟɝɭɥɸɜɚɧɧɹ�ɫɨɥɶɨɜɨɝɨ 

ɫɤɥɚɞɭ�ɲɥɹɯɨɦ�ɞɟɤɚɥɶɰɢɧɭɜɚɧɧɹ�ɫɨɪɛɟɧɬɨɦ�ɧɚ�ɨɫɧɨɜɿ 
ɚɥɶɝɿɧɚɬɭ�ɧɚɬɪɿɸ�ɜ�ɪɚɦɤɚɯ�ɫɬɜɨɪɟɧɧɹ�ɬɟɯɧɨɥɨɝɿʀ�ɧɚɩɿ-
ɜɮɚɛɪɢɤɚɬɿɜ� ɧɚ� ɨɫɧɨɜɿ� ɦɨɥɨɱɧɨʀ� ɬɚ� ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ 
ɫɢɪɨɜɢɧɢ.  

ȼɢɡɧɚɱɟɧɿ� ɪɚɰɿɨɧɚɥɶɧɿ� ɩɚɪɚɦɟɬɪɢ� ɪɟɝɭɥɸɜɚɧɧɹ 
ɫɨɥɶɨɜɨɝɨ�ɫɤɥɚɞɭ�ɦɨɥɨɱɧɨʀ�ɫɢɪɨɜɢɧɢ�ɲɥɹɯɨɦ�ɜɢɤɨɪɢ-
ɫɬɚɧɧɹ�ɫɨɪɛɟɧɬɭ�ɧɚ�ɨɫɧɨɜɿ�ɚɥɶɝɿɧɚɬɭ�ɧɚɬɪɿɸ�ɬɚ�ɪɨɡɪɨ-
ɛɥɟɧɨ� ɬɟɯɧɨɥɨɝɿɱɧɢɣ� ɩɪɨɰɟɫ� ɜɢɪɨɛɧɢɰɬɜɚ� ɧɚɩɿɜɮɚɛ-
ɪɢɤɚɬɿɜ� ɧɚ� ɨɫɧɨɜɿ� ɦɨɥɨɱɧɨʀ� ɬɚ� ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ� ɫɢɪɨ-
ɜɢɧɢ. 

ɇɚ� ɨɫɧɨɜɿ� ɩɪɨɜɟɞɟɧɢɯ� ɞɨɫɥɿɞɠɟɧɶ� ɪɨɡɪɨɛɥɟɧɨ 
ɬɟɯɧɿɱɧɿ�ɭɦɨɜɢ�Ɍɍ�ɍ 15.8-01566330-264:2011 «ɇɚɩɿɜ-
ɮɚɛɪɢɤɚɬɢ�ɞɥɹ�ɫɨɥɨɞɤɢɯ�ɫɬɪɚɜ�ɧɚ� ɨɫɧɨɜɿ�ɦɨɥɨɱɧɨʀ�ɬɚ 
ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ� ɫɢɪɨɜɢɧɢ» ɬɚ� ɬɟɯɧɨɥɨɝɿɱɧɭ� ɿɧɫɬɪɭɤ-
ɰɿɸ�ɞɨ�Ɍɍ�ɍ 15.8-01566330-264:2011 «ɇɚɩɿɜɮɚɛɪɢɤɚ-
ɬɢ�ɞɥɹ�ɫɨɥɨɞɤɢɯ�ɫɬɪɚɜ�ɧɚ�ɨɫɧɨɜɿ�ɦɨɥɨɱɧɨʀ�ɬɚ�ɩɥɨɞɨɜɨ-
ɹɝɿɞɧɨʀ� ɫɢɪɨɜɢɧɢ». Ɍɟɯɧɨɥɨɝɿɸ�ɜɢɪɨɛɧɢɰɬɜɚ�ɧɚɩɿɜɮɚ-
ɛɪɢɤɚɬɿɜ� ɞɥɹ� ɞɟɫɟɪɬɧɨʀ� ɩɪɨɞɭɤɰɿʀ� ɧɚ� ɨɫɧɨɜɿ� ɦɨɥɨɱɧɨʀ 
ɬɚ�ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ�ɫɢɪɨɜɢɧɢ�ɜɩɪɨɜɚɞɠɟɧɨ�ɜ�ɫɩɟɰɿɚɥɿ-
ɡɨɜɚɧɨɦɭ� ɰɟɯɭ� ɌɈȼ «Ɍ� ɉɊȿɋɌɂɀ»  ɬɚ� ɝɨɬɭɽɬɶɫɹ� ɞɨ 
ɫɟɪɿɣɧɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ. 
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ɏɚɪɶɤɨɜɫɤɢɣ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ�ɭɧɢɜɟɪɫɢɬɟɬ�ɩɢɬɚɧɢɹ�ɢ�ɬɨɪɝɨɜɥɢ 
ɈȻɈɋɇɈȼȺɇɂȿ�ɊȿɀɂɆɈȼ�ɌȿɏɇɈɅɈȽɂɑȿɋɄɈȽɈ�ɉɊɈɐȿɋɋȺ 
ɉɈɅɍɑȿɇɂə�ɂɁɈɅɂɊɈȼȺɇɇɕɏ�ȻȿɅɄɈȼ�ɉȿɅȺȽɂɑȿɋɄɂɏ�ɊɕȻ 
Ⱦɚɧɧɚɹ� ɫɬɚɬɶɹ� ɩɨɫɜɹɳɟɧɚ� ɪɚɡɪɚɛɨɬɤɟ� ɢ� ɧɚɭɱɧɨɦɭ� ɨɛɨɫɧɨɜɚ-

ɧɢɸ�ɬɟɯɧɨɥɨɝɢɢ�ɩɨɥɭɱɟɧɢɹ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɦɢɨɮɢɛɪɢɥɥɹɪɧɵɯ�ɛɟɥ-
ɤɨɜ�ɩɟɥɚɝɢɱɟɫɤɢɯ�ɪɵɛ, ɬɚɤɢɯ�ɤɚɤ�ɫɤɭɦɛɪɢɹ, ɫɟɥɶɞɶ�ɢ�ɤɢɥɶɤɚ, ɨɛɥɚ-
ɞɚɸɳɢɯ� ɫɩɨɫɨɛɧɨɫɬɶɸ� ɤ� ɤɪɢɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɸ (ɫɜɨɣɫɬɜɨɦ� ɨɛɪɚ-
ɡɨɜɵɜɚɬɶ� ɬɟɪɦɨɧɟɨɛɪɚɬɢɦɵɟ� ɝɟɥɢ� ɜ� ɯɨɞɟ� ɡɚɦɨɪɚɠɢɜɚɧɢɹ-
ɨɬɬɚɢɜɚɧɢɹ), ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɢɯ�ɜ�ɬɟɯɧɨɥɨɝɢɢ�ɫɬɪɭɤɬɭ-
ɪɢɪɨɜɚɧɧɵɯ�ɚɧɚɥɨɝɨɜ�ɪɵɛɧɵɯ�ɩɪɨɞɭɤɬɨɜ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɢɡɨɥɢɪɨɜɚɧɧɵɟ� ɛɟɥɤɢ� ɪɵɛ, ɤɪɢɨɫɬɪɭɤɬɭ-
ɪɢɪɨɜɚɧɢɟ, ɤɪɢɨɝɟɥɢ, ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɟ�ɚɧɚɥɨɝɢ. 

The article is devoted to the development and scientific substan-
tiation of the technology of isolated miofibrillar protein with specified 
chemical composition from pelagic fish such as scomber, herring and 
spart are grounded. High functional properties of pelagic fish protein 
isolate, namely the ability to kriostructuration, that gives a possibility to 
use it in fish products structure analogues technology was proved. 

Keywords: isolated squirrel of finfishess, to kriostructuration, 
kriogeli, structured analogues. 

ɇɚ�ɫɟɝɨɞɧɹɲɧɢɣ�ɞɟɧɶ�ɨɫɧɨɜɭ�ɭɤɪɚɢɧɫɤɨɣ�ɫɵɪɶɟ-
ɜɨɣ� ɛɚɡɵ� ɫɨɫɬɚɜɥɹɸɬ� ɩɟɥɚɝɢɱɟɫɤɢɟ� ɜɢɞɵ� ɪɵɛ.  ɉɪɢ 
ɷɬɨɦ�ɞɨɥɹ�ɧɟɬɨɜɚɪɧɨɝɨ�ɫɵɪɶɹ, ɩɨɫɬɭɩɚɸɳɟɝɨ�ɧɚ�ɩɟɪɟ-
ɪɚɛɨɬɤɭ, ɜ� ɨɛɳɟɦ�ɨɛɴɟɦɟ� ɷɬɢɯ� ɜɢɞɨɜ� ɪɵɛ� ɫɨɫɬɚɜɥɹɟɬ 
30%. ɇɚɢɛɨɥɟɟ� ɩɟɪɫɩɟɤɬɢɜɧɵɦ� ɧɚɩɪɚɜɥɟɧɢɟɦ  ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɹ�ɩɟɥɚɝɢɱɟɫɤɢɯ�ɜɢɞɨɜ�ɪɵɛ�ɩɨɧɢɠɟɧɧɨɣ�ɬɨ-
ɜɚɪɧɨɣ�ɰɟɧɧɨɫɬɢ�ɹɜɥɹɟɬɫɹ�ɩɨɥɭɱɟɧɢɟ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɜɵ-
ɫɨɤɨɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɛɟɥɤɨɜɵɯ� ɩɪɟɩɚɪɚɬɨɜ� ɫ� ɞɚɥɶ-
ɧɟɣɲɢɦ�ɩɨɥɭɱɟɧɢɟɦ�ɧɚ�ɢɯ�ɨɫɧɨɜɟ�ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɵɯ 
ɩɪɨɞɭɤɬɨɜ,  ɜ� ɬɨɦ�ɱɢɫɥɟ� ɚɧɚɥɨɝɨɜ� ɪɵɛɧɨɝɨ�ɮɢɥɟ� ɫ� ɡɚ-
ɞɚɧɧɵɦ�ɫɨɫɬɚɜɨɦ�ɢ�ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ.  

ɂɡɭɱɟɧɢɟ�ɨɬɟɱɟɫɬɜɟɧɧɨɝɨ�ɢ�ɡɚɪɭɛɟɠɧɨɝɨ�ɩɪɚɤɬɢ-
ɱɟɫɤɨɝɨ� ɨɩɵɬɚ� ɩɨ� ɩɪɨɢɡɜɨɞɫɬɜɭ� ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɧɨɣ 

ɩɪɨɞɭɤɰɢɢ� ɩɨɤɚɡɚɥɢ, ɱɬɨ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɫɜɨɣɫɬɜɚ 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɝɢɞɪɨɛɢɨɧɬɨɜ� ɩɨɡɜɨɥɹɸɬ� ɪɚɫ-
ɫɦɚɬɪɢɜɚɬɶ�ɢɯ�ɤɚɤ�ɫɵɪɶɟ�ɞɥɹ�ɫɨɡɞɚɧɢɹ�ɩɢɳɟɜɵɯ�ɩɪɨ-
ɞɭɤɬɨɜ, ɢɦɢɬɢɪɭɸɳɢɯ� ɧɚɬɭɪɚɥɶɧɨɟ� ɪɵɛɧɨɟ� ɮɢɥɟ� ɢ 
ɧɟɪɵɛɧɵɟ�ɩɪɨɞɭɤɬɵ�ɦɨɪɹ. 

ɋɩɨɫɨɛ� ɩɨɥɭɱɟɧɢɹ� ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɝɢɞ-
ɪɨɛɢɨɧɬɨɜ, ɢɫɩɨɥɶɡɨɜɚɧɧɵɣ�ɜ�ɞɚɧɧɨɣ�ɪɚɛɨɬɟ, ɨɫɧɨɜɚɧ 
ɧɚ�ɢɯ�ɳɟɥɨɱɧɨɣ�ɷɤɫɬɪɚɤɰɢɢ�ɢɡ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ�ɮɚɪ-
ɲɚ� ɪɵɛ� ɢɥɢ� ɞɪɭɝɢɯ� ɝɢɞɪɨɛɢɨɧɬɨɜ� ɫ� ɩɨɫɥɟɞɭɸɳɢɦ 
ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɢɦ� ɨɫɚɠɞɟɧɢɟɦ� ɛɟɥɤɨɜɨɣ� ɮɪɚɤɰɢɢ� ɢ 
ɨɬɞɟɥɟɧɢɟɦ�ɨɫɚɞɤɚ. ȼ�ɨɫɧɨɜɟ�ɷɬɨɣ�ɫɯɟɦɵ�ɥɟɠɢɬ�ɫɜɨɣ-
ɫɬɜɨ�ɛɟɥɤɨɜ� ɩɟɪɟɯɨɞɢɬɶ� ɜ� ɪɚɫɬɜɨɪ�ɩɪɢ� ɨɩɪɟɞɟɥɟɧɧɵɯ 
ɡɧɚɱɟɧɢɹɯ�ɪɇ�ɢ�ɢɨɧɧɨɣ�ɫɢɥɵ. ɇɚɢɛɨɥɟɟ�ɞɟɬɚɥɶɧɨ�ɢɡɭ-
ɱɟɧɵ� ɢ� ɨɛɨɫɧɨɜɚɧɵ� ɭɫɥɨɜɢɹ� ɢ� ɪɟɠɢɦɵ� ɩɨɥɭɱɟɧɢɹ 
ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɢɡ� ɤɪɢɥɹ� ɢ� ɪɵɛ� ɫ� ɧɢɡɤɢɦ� ɫɨ-
ɞɟɪɠɚɧɢɟɦ�ɠɢɪɚ (ɦɢɧɬɚɹ, ɯɟɤɚ) >1, 2, 3@. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɪɵɛɧɨɝɨ�ɫɵɪɶɹ, ɫ 
ɩɨɜɵɲɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɥɢɩɢɞɨɜ� ɢ� ɬɟɦɧɨɣ� ɦɵ-
ɲɟɱɧɨɣ� ɬɤɚɧɶɸ, ɬɚɤɢɯ� ɤɚɤ� ɫɤɭɦɛɪɢɹ, ɫɟɥɶɞɶ, ɤɢɥɶɤɚ, 
ɯɚɦɫɚ, ɬɪɟɛɭɟɬ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ�ɩɨɥɭɱɟɧɢɹ�ɢɡɨɥɹɬɨɜ, ɜɵɛɨɪɚ�ɢ� ɨɛɨɫɧɨɜɚɧɢɹ 
ɪɟɠɢɦɨɜ�ɨɩɟɪɚɰɢɣ 

ɐɟɥɶɸ� ɞɚɧɧɨɣ� ɪɚɛɨɬɵ� ɹɜɥɹɟɬɫɹ� ɨɛɨɫɧɨɜɚɧɢɟ 
ɪɟɠɢɦɨɜ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɨɥɭɱɟɧɢɹ� ɢɡɨ-
ɥɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɩɟɥɚɝɢɱɟɫɤɢɯ� ɪɵɛ (ɂȻɉɊ) ɫ� ɡɚ-
ɞɚɧɧɵɦ�ɯɢɦɢɱɟɫɤɢɦ�ɫɨɫɬɚɜɨɦ�ɢ�ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦɢ 
ɫɜɨɣɫɬɜɚɦɢ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɢɦ�ɢɯ�ɫɩɨɫɨɛɧɨɫɬɶ�ɤ�ɤɪɢɨ- 
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ɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɸ, ɬ�ɟ. ɨɛɪɚɡɨɜɚɧɢɸ� ɩɪɢ� ɡɚɦɨɪɚɠɢ-
ɜɚɧɢɢ�ɨɬɬɚɢɜɚɧɢɢ� ɚɧɢɡɨɬɪɨɩɧɵɯ� ɬɟɪɦɨɧɟɨɛɪɚɬɢɦɵɯ 
ɝɟɥɟɣ. Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ� ɰɟɥɢ� ɧɟɨɛɯɨɞɢɦɨ�ɪɟɲɢɬɶ� ɪɹɞ 
ɜɡɚɢɦɨɫɜɹɡɚɧɧɵɯ ɡɚɞɚɱ, ɚ�ɢɦɟɧɧɨ: 

- ɩɨɥɭɱɢɬɶ� ɛɟɥɤɨɜɵɣ� ɩɪɟɩɚɪɚɬ� ɫ� ɡɚɪɚɧɟɟ� ɡɚɞɚɧ-
ɧɵɦ�ɯɢɦɢɱɟɫɤɢɦ�ɫɨɫɬɚɜɨɦ, ɞɨɫɬɢɝɧɭɜ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟ-
ɧɢ�ɨɱɢɫɬɤɢ�ɂȻɉɊ, ɦɚɤɫɢɦɚɥɶɧɨ�ɭɞɚɥɢɜ�ɢɡ�ɦɵɲɟɱɧɨɣ 
ɬɤɚɧɢ�ɫɚɪɤɨɩɥɚɡɦɚɬɢɱɟɫɤɢɟ�ɛɟɥɤɢ�ɢ�ɧɟɛɟɥɤɨɜɵɟ�ɤɨɦ-
ɩɨɧɟɧɬɵ (ɥɢɩɢɞɵ, ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ�ɜɟɳɟɫɬɜɚ); 

- ɞɨɫɬɢɝɧɭɬɶ� ɨɩɬɢɦɚɥɶɧɨɣ� ɫɬɟɩɟɧɢ� ɞɟɧɚɬɭɪɚɰɢɢ 
ɛɟɥɤɨɜɵɯ� ɦɨɥɟɤɭɥ� ɜ� ɯɨɞɟ� ɳɟɥɨɱɧɨɣ� ɨɛɪɚɛɨɬɤɢ, ɱɬɨ 
ɩɪɢɜɟɞɺɬ� ɤ� ɤɨɧɮɨɪɦɚɰɢɨɧɧɵɦ� ɢɡɦɟɧɟɧɢɹɦ� ɛɟɥɤɨɜ, ɜ 
ɪɟɡɭɥɶɬɚɬɟ�ɤɨɬɨɪɵɯ�ɫɬɚɧɨɜɹɬɫɹ�ɞɨɫɬɭɩɧɵɦɢ�ɚɤɬɢɜɧɵɟ 
ɰɟɧɬɪɵ�ɦɨɥɟɤɭɥ, ɩɨɜɵɲɚɟɬɫɹ�ɢɯ�ɪɟɚɤɰɢɨɧɧɚɹ, ɚ, ɫɥɟ-
ɞɨɜɚɬɟɥɶɧɨ, ɢ�ɫɬɪɭɤɬɭɪɢɪɭɸɳɚɹ�ɫɩɨɫɨɛɧɨɫɬɶ 

ȼ�ɤɚɱɟɫɬɜɟ� ɫɵɪɶɹ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɂȻɉɊ�ɢ�ɫɬɪɭɤ-
ɬɭɪɢɪɨɜɚɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɧɚ�ɢɯ� ɨɫɧɨɜɟ�ɢɫɩɨɥɶɡɨɜɚɥɢ: 
ɫɤɭɦɛɪɢɸ� ɫɜɟɠɟɦɨɪɨɠɟɧɭɸ; ɪɵɛɭ� ɨɤɟɚɧɢɱɟɫɤɨɝɨ 
ɩɪɨɦɵɫɥɚ�ɦɨɪɨɠɟɧɭɸ; ɪɵɛɭ�ɦɟɥɤɭɸ�ɦɨɪɨɠɟɧɭɸ. 

ȼ�ɯɨɞɟ�ɩɪɨɜɟɞɟɧɢɹ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɨɦɵɜɤɢ�ɩɪɨ-
ɜɨɞɢɥɢ� ɜ� ɜɨɞɟ� ɩɪɢ� ɢɧɬɟɧɫɢɜɧɨɦ� ɩɟɪɟɦɟɲɢɜɚɧɢɢ (20 
ɨɛ�ɫ-1� ɦɟɲɚɥɤɢ� ɷɤɫɬɪɚɤɬɨɪɚ). ɋɨɨɬɧɨɲɟɧɢɢ� ɪɵɛɧɵɣ 
ɮɚɪɲ : ɜɨɞɚ (Ƚ�Ɇ) ɢɡɦɟɧɹɥɨɫɶ�ɨɬ 1:2 ɞɨ 1:10. ɉɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɦɵɜɨɤ� ɜɚɪɶɢɪɨɜɚɥɢ� ɨɬ 5u60 ɫ� ɞɨ 
30u60 ɫ. 

ɂɡɭɱɟɧɢɟ� ɫɬɪɭɤɬɭɪɧɨ�ɦɟɯɚɧɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ 
ɂȻɉɊ� ɩɪɨɢɡɜɨɞɢɥɢ� ɧɚ� ɫɞɜɢɝɨɜɨɦ� ɷɥɚɫɬɨɩɥɚɫɬɨɦɟɬɪɟ 
Ɍɨɥɫɬɨɝɨ� ɜ� ɪɟɠɢɦɟ� ɩɨɫɬɨɹɧɧɨɝɨ� ɧɚɩɪɹɠɟɧɢɹ� ɫɞɜɢɝɚ. 
ɋɨɞɟɪɠɚɧɢɟ� ɥɢɩɢɞɨɜ� ɨɩɪɟɞɟɥɹɥɢ� ɜɟɫɨɜɵɦ�ɦɟɬɨɞɨɦ� ɫ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ�ɷɤɫɬɪɚɤɰɢɟɣ�ɢɯ�ɩɨ Bligh ɢ Dyer. 

ȼ�ɬɚɛɥ. 1 ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɜɟɞɟɧɢɹ�ɨ� ɯɢɦɢɱɟɫɤɨɦ 
ɫɨɫɬɚɜɟ� ɢ� ɫɜɨɣɫɬɜɚɯ� ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɦɢɧɬɚɹ 
�ɂȻɆ), ɤɪɢɥɹ (ɂȻɄ) ɢ� ɫɤɭɦɛɪɢɢ (ɂȻɋ), ɩɨɥɭɱɟɧɧɵɯ 
ɩɨ� ɬɪɚɞɢɰɢɨɧɧɨɣ� ɫɯɟɦɟ. Ʉɚɤ� ɜɢɞɧɨ, ɫɨɞɟɪɠɚɧɢɟ� ɥɢ-
ɩɢɞɨɜ�ɜ�ɂȻɋ�ɜ 1,4…1,9 ɪɚɡ�ɜɵɲɟ, ɱɟɦ�ɭ�ɂȻɄ�ɢ�ɂȻɆ. 
ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ 

ɫɜɨɣɫɬɜ�ɛɟɥɤɨɜɵɯ�ɩɪɟɩɚɪɚɬɨɜ, ɜɵɹɜɢɥɢ, ɱɬɨ� ɭɫɥɨɜɧɨ-
ɦɝɧɨɜɟɧɧɵɣ� ɦɨɞɭɥɶ� ɭɩɪɭɝɨɫɬɢ� ɤɪɢɨɝɟɥɟɣ� ɧɚ� ɨɫɧɨɜɟ 
ɂȻɋ�ɜ 1,5…2,0 ɪɚɡɚ�ɧɢɠɟ, ɱɟɦ�ɭ�ɂȻɄ�ɢ�ɂȻɆ, ɱɬɨ�ɝɨ-
ɜɨɪɢɬ�ɨ�ɧɢɡɤɨɣ�ɫɬɪɭɤɬɭɪɢɪɭɸɳɟɣ�ɫɩɨɫɨɛɧɨɫɬɢ�ɂȻɋ.  

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɪɵɛɧɨɝɨ�ɫɵɪɶɹ, ɫ 
ɩɨɜɵɲɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɥɢɩɢɞɨɜ� ɢ� ɬɟɦɧɨɣ� ɦɵ-
ɲɟɱɧɨɣ� ɬɤɚɧɶɸ, ɬɚɤɢɯ� ɤɚɤ� ɫɤɭɦɛɪɢɹ, ɫɟɥɶɞɶ, ɤɢɥɶɤɚ, 
ɯɚɦɫɚ, ɬɪɟɛɭɟɬ� ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɹ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ�ɩɨɥɭɱɟɧɢɹ�ɢɡɨɥɹɬɨɜ, ɜɵɛɨɪɚ�ɢ� ɨɛɨɫɧɨɜɚɧɢɹ 
ɪɟɠɢɦɨɜ�ɨɩɟɪɚɰɢɣ. 

ȼ�ɧɚɫɬɨɹɳɟɣ�ɪɚɛɨɬɟ�ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ�ɨɩɟɪɚɰɢɢ 
�ɪɚɡɦɨɪɚɠɢɜɚɧɢɟ, ɪɚɡɞɟɥɤɚ, ɢɡɦɟɥɶɱɟɧɢɟ� ɫɵɪɶɹ) ɩɪɨ-
ɜɨɞɢɥɢ�ɩɨ�ɨɛɳɟɩɪɢɧɹɬɨɣ�ɫɯɟɦɟ. 

Ɉɛɴɟɤɬɵ, ɢɫɫɥɟɞɭɟɦɵɟ� ɜ� ɞɚɧɧɨɣ� ɪɚɛɨɬɟ, ɨɬɥɢ-
ɱɚɸɬɫɹ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɥɢɩɢɞɨɜ (ɞɨ 20%) ɢ 

ɬɟɦɧɨɣ� ɨɤɪɚɫɤɨɣ� ɦɵɲɟɱ-
ɧɨɣ� ɬɤɚɧɢ, ɨɛɭɫɥɨɜɥɟɧɧɵɦ 
ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ 
ɦɢɨɝɥɨɛɢɧɚ, ɜɯɨɞɹɳɟɝɨ� ɜ 
ɫɨɫɬɚɜ� ɦɟɠɮɢɛɪɢɥɥɹɪɧɨɣ 
ɩɥɚɡɦɵ. Ⱦɚɧɧɵɣ� ɯɪɨɦɨ-
ɩɪɨɬɟɢɞ, ɨɤɪɚɲɢɜɚɸɳɢɣ 
ɦɵɲɰɵ�ɜ�ɨɬɬɟɧɤɢ�ɤɪɚɫɧɨɝɨ 
ɰɜɟɬɚ,  ɨɬɧɨɫɢɬɫɹ� ɤ� ɮɪɚɤ-

ɰɢɢ� ɫɚɪɤɨɩɥɚɡɦɚɬɢɱɟɫɤɢɯ� ɛɟɥɤɨɜ� ɢ� ɪɚɫɬɜɨɪɢɦ� ɜ� ɪɚɫ-
ɬɜɨɪɚɯ�ɫ�ɧɢɡɤɨɣ�ɢɨɧɧɨɣ�ɫɢɥɨɣ.  

ɂɡɜɟɫɬɧɨ, ɱɬɨ�ɩɪɨɦɵɜɤɢ�ɜɨɞɨɣ�ɨɤɚɡɵɜɚɸɬ�ɜɥɢɹ-
ɧɢɟ� ɧɚ� ɯɢɦɢɱɟɫɤɢɣ� ɫɨɫɬɚɜ� ɪɵɛɧɵɯ� ɮɚɪɲɟɣ (ɜ� ɧɢɯ 
ɫɧɢɠɚɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɟ� ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ� ɛɟɥɤɨɜ, 
ɧɟɛɟɥɤɨɜɵɯ�ɚɡɨɬɢɫɬɵɯ�ɢ�ɛɟɡɚɡɨɬɢɫɬɵɯ�ɜɟɳɟɫɬɜ, ɝɟɦɨ-
ɩɪɨɬɟɢɞɨɜ, ɥɢɩɢɞɨɜ, ɦɢɧɟɪɚɥɶɧɵɯ�ɫɨɥɟɣ, ɮɟɪɦɟɧɬɨɜ), 
ɜɫɥɟɞɫɬɜɢɟ� ɱɟɝɨ� ɩɪɨɢɫɯɨɞɢɬ� ɭɜɟɥɢɱɟɧɢɟ� ɞɨɥɢ� ɦɢɨ-
ɮɢɛɪɢɥɥɹɪɧɵɯ� ɛɟɥɤɨɜ� ɜ� ɮɚɪɲɟ� ɡɚ� ɫɱɟɬ� ɭɦɟɧɶɲɟɧɢɹ 
ɫɨɞɟɪɠɚɧɢɹ� ɛɟɥɤɨɜ� ɫɚɪɤɨɩɥɚɡɦɵ, ɤɨɬɨɪɵɟ� ɜ� ɫɥɭɱɚɟ 
ɦɧɨɝɨɤɪɚɬɧɵɯ�ɩɪɨɦɵɜɨɤ�ɭɞɚɥɹɸɬɫɹ�ɩɪɚɤɬɢɱɟɫɤɢ�ɩɨɥ-
ɧɨɫɬɶɸ >4@.  

ɉɪɨɰɟɫɫ�ɩɪɨɦɵɜɤɢ� ɹɜɥɹɟɬɫɹ� ɨɞɧɢɦ�ɢɡ�ɧɚɢɛɨɥɟɟ 
ɫɥɨɠɧɵɯ, ɦɧɨɝɨɮɚɤɬɨɪɧɵɯ� ɢ� ɧɚɢɦɟɧɟɟ� ɢɡɭɱɟɧɧɵɯ� ɜ 

ɬɟɯɧɨɥɨɝɢɢ� ɩɨɥɭɱɟɧɢɹ� ɢɡɨɥɢɪɨɜɚɧɧɵɯ� ɦɢɨɮɢɛɪɢɥ-
ɥɹɪɧɵɯ�ɛɟɥɤɨɜ�ɝɢɞɪɨɛɢɨɧɬɨɜ, ɨɩɪɟɞɟɥɹɸɳɢɣ�ɫɬɟɩɟɧɶ 
ɨɱɢɫɬɤɢ� ɛɟɥɤɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɨ-
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ�ɫɜɨɣɫɬɜɚ�ɢɡɨɥɹɬɨɜ.  

Ⱦɥɹ�ɞɟɬɚɥɶɧɨɝɨ�ɢɡɭɱɟɧɢɹ�ɞɚɧɧɨɝɨ�ɩɪɨɰɟɫɫɚ� ɪɚɡ-
ɪɚɛɨɬɚɧɚ�ɟɝɨ�ɩɚɪɚɦɟɬɪɢɱɟɫɤɚɹ�ɦɨɞɟɥɶ. ɇɚ�ɢɡɦɟɧɟɧɢɟ  

Ɍɚɛɥɢɰɚ 1  
ɏɢɦɢɱɟɫɤɢɣ�ɫɨɫɬɚɜ�ɢ�ɫɜɨɣɫɬɜɚ�ɂȻȽ (ɪɇ 7,5r0,1) 

ȼɢɞ�ɂȻȽ Ȼɟɥɤɢ, ɝ/100ɝ  Ʌɢɩɢɞɵ, ɝ/100ɝ  ɍɫɥɨɜɧɨ�ɦɝɧɨɜɟɧɧɵɣ�ɦɨɞɭɥɶ 
ɭɩɪɭɝɨɫɬɢ�ɤɪɢɨɝɟɥɟɣu104ɉɚ 

ɂȻɄ 14,07r0,71 7,2r0,3 15,9r0,15 
ɂȻɆ 13,23r0,58 2,3r0,1 20,1r0,21 
ɂȻɋ 11,3r0,43 10,1r0,5 9,98r0,08 

 

  

Ɋɢɫ. 1. Ɂɚɜɢɫɢɦɨɫɬɶ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ (ɋ�ɥ�ɮ,%) 
ɜ�ɮɚɪɲɟ�ɫɤɭɦɛɪɢɢ�ɨɬ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɦɵ-
ɜɨɤ (Wɩɪɨɦ) ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ: 1 - 18r2qɋ; 2 - 13r2qɋ; 

3 - 8r2qɋ (Ƚ�Ɇ 1:3) 

Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ (ɋɥ�ɮ,%) 
ɜ�ɮɚɪɲɚɯ: 1- ɫɤɭɦɛɪɢɢ�ɚɬɥɚɧɬɢɱɟɫɤɨɣ;  

2 – ɤɢɥɶɤɢ; 3 - ɫɟɥɶɞɢ�ɨɬ�ɤɪɚɬɧɨɫɬɢ�ɜɨɞɧɵɯ  
ɩɪɨɦɵɜɨɤ (Ʉɪɉ) 
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ɜɵɯɨɞɧɵɯ� ɭɩɪɚɜɥɹɟɦɵɯ� ɩɚɪɚɦɟɬɪɨɜ� ɩɪɨɰɟɫɫɚ: ɫɨɞɟɪ-
ɠɚɧɢɟ� ɥɢɩɢɞɨɜ� ɜ� ɩɪɨɦɵɬɨɦ� ɮɚɪɲɟ, ɤɨɥɢɱɟɫɬɜɨ� ɛɟɥ-
ɤɨɜ, ɩɟɪɟɲɟɞɲɢɯ� ɜ� ɩɪɨɦɵɜɧɵɟ� ɜɨɞɵ, ɩɨɬɟɪɢ� ɦɚɫɫɵ 
ɮɚɪɲɚ, ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɮɚɪɲɚ, ɨɤɚɡɵ-
ɜɚɸɬ�ɜɥɢɹɧɢɟ�ɬɚɤɢɟ�ɜɯɨɞɧɵɟ�ɭɩɪɚɜɥɹɸɳɢɟ�ɩɚɪɚɦɟɬɪɵ 
ɤɚɤ� ɬɟɦɩɟɪɚɬɭɪɚ� ɜɨɞɵ,  ɫɨɨɬɧɨɲɟɧɢɟ� ɫɵɪɶɟ :  ɜɨɞɚ 
�ɝɢɞɪɨɦɨɞɭɥɶ), ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ� ɩɪɨɦɵɜɤɢ, ɤɪɚɬ-
ɧɨɫɬɶ (ɤɨɥɢɱɟɫɬɜɨ) ɩɪɨɦɵɜɨɤ. Ʉɪɨɦɟ� ɬɨɝɨ, ɢɫɫɥɟɞɭɟ-
ɦɚɹ�ɫɢɫɬɟɦɚ�ɩɨɞɜɟɪɠɟɧɚ�ɜɥɢɹɧɢɸ�ɜɨɡɦɭɳɚɸɳɢɯ�ɜɨɡ-
ɞɟɣɫɬɜɢɣ, ɤ� ɤɨɬɨɪɵɦ� ɨɬɧɨɫɢɬɫɹ� ɜɢɞ� ɫɵɪɶɹ, ɫɬɟɩɟɧɶ 
ɢɡɦɟɥɶɱɟɧɢɹ�ɫɵɪɶɹ�ɢ�ɩɪɟɞɵɫɬɨɪɢɹ�ɫɵɪɶɹ, ɬ�ɟ. ɭɫɥɨɜɢɹ 
ɢ�ɫɪɨɤɢ�ɯɪɚɧɟɧɢɹ, ɪɚɣɨɧ�ɢ�ɫɟɡɨɧ�ɜɵɥɨɜɚ, ɩɟɪɢɨɞ�ɠɢɡ-
ɧɟɧɧɨɝɨ�ɰɢɤɥɚ. 

ɍɞɚɥɟɧɢɟ� ɪɚɫɬɜɨɪɢɦɵɯ� ɜ� ɜɨɞɟ� ɤɨɦɩɨɧɟɧɬɨɜ� ɢɡ 
ɢɡɦɟɥɶɱɟɧɧɨɝɨ� ɦɹɫɚ� ɪɵɛɵ� ɨɫɧɨɜɚɧɨ� ɧɚ� ɦɚɫɫɨɨɛɦɟɧɟ 
ɦɟɠɞɭ�ɞɜɭɦɹ�ɮɚɡɚɦɢ – ɞɢɫɩɟɪɫɢɨɧɧɨɣ�ɫɪɟɞɨɣ (ɜɨɞɨɣ) 
ɢ�ɞɢɫɩɟɪɫɧɨɣ�ɮɚɡɨɣ (ɢɡɦɟɥɶɱɟɧɧɵɦ�ɦɹɫɨɦ) ɜɨ� ɜɪɟɦɹ 
ɢɯ�ɩɟɪɟɦɟɲɢɜɚɧɢɹ.  

ɂɫɫɥɟɞɭɟɦɵɟ� ɜɢɞɵ� ɪɵɛ� ɨɛɥɚɞɚɸɬ� ɜɵɫɨɤɨɣ� ɥɢ-
ɩɨɩɪɨɞɭɰɢɪɭɸɳɟɣ� ɫɩɨɫɨɛɧɨɫɬɶɸ. ɉɪɢ�ɷɬɨɦ�ɯɚɪɚɤɬɟɪ 
ɡɚɥɟɝɚɧɢɹ�ɥɢɩɢɞɨɜ�ɜ�ɬɟɥɟ�ɞɚɧɧɵɯ�ɝɢɞɪɨɛɢɨɧɬɨɜ�ɢ�ɨɬ-
ɧɨɫɢɬɟɥɶɧɨɟ�ɢɯ� ɫɨɞɟɪɠɚɧɢɟ� ɜ� ɬɤɚɧɹɯ� ɡɚɜɢɫɹɬ� ɨɬ�ɮɚɤ-
ɬɨɪɨɜ�ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ�ɯɚɪɚɤɬɟɪɚ (ɜɢɞ, ɧɟɪɟɫɬ, ɫɨɫɬɨɹ-

ɧɢɟ� ɤɨɪɦɨɜɨɣ�ɛɚɡɵ�ɢ� ɬ�ɞ.).  ɉɨ�ɞɚɧɧɵɦ�ɂ�ȼ.  Ʉɢɡɟɜɟɬ-
ɬɟɪɚ >17@� ɜ� ɨɪɝɚɧɢɡɦɟ� ɫɟɥɶɞɢ� ɢ� ɫɤɭɦɛɪɢɢ� ɜ� ɩɟɪɢɨɞ 
ɧɚɝɭɥɚ�ɨɬɧɨɫɢɬɟɥɶɧɚɹ�ɦɚɫɫɚ�ɛɪɸɲɧɵɯ�ɨɬɥɨɠɟɧɢɣ�ɥɢ-
ɩɢɞɨɜ� ɞɨɫɬɢɝɚɟɬ� ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 71,4% ɢ 82,4% ɨɬ 
ɨɛɳɟɝɨ� ɢɯ� ɫɨɞɟɪɠɚɧɢɹ. ȼ� ɩɟɪɢɨɞ� ɧɟɪɟɫɬɚ� ɨɫɧɨɜɧɚɹ 
ɦɚɫɫɚ� ɥɢɩɢɞɨɜ� ɜ� ɬɟɥɟ� ɞɚɧɧɵɯ� ɪɵɛ� ɫɨɫɪɟɞɨɬɨɱɟɧɚ� ɜ  
ɩɨɞɤɨɠɧɨɣ� ɤɥɟɬɱɚɬɤɟ - 4,4…34,6% ɢ 6,5…20,9%, ɭ 
ɨɫɧɨɜɚɧɢɹ� ɩɥɚɜɧɢɤɨɜ� ɢ� ɩɪɢɤɨɫɬɧɨɣ� ɨɛɥɚɫɬɢ - 
4,2…17,9% ɢ 6,9…15,3% ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ . Ɍɚɤɨɣ� ɯɚ-
ɪɚɤɬɟɪ� ɡɚɥɟɝɚɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɬɟɥɟ� ɪɵɛ� ɩɪɟɞɩɨɥɚɝɚɟɬ 
ɜɨɡɦɨɠɧɨɫɬɶ� ɢɯ� ɜɵɞɟɥɟɧɢɹ� ɢɡ� ɢɡɦɟɥɶɱɟɧɧɨɣ� ɪɵɛɧɨɣ 
ɦɚɫɫɵ� ɜ� ɩɪɨɰɟɫɫɟ� ɜɨɞɧɨɣ� ɩɪɨɦɵɜɤɢ� ɜ� ɦɚɤɫɢɦɚɥɶɧɨɣ 
ɫɬɟɩɟɧɢ. ɉɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ, ɩɪɟɞɥɨɠɟɧɧɨɣ�ɜ� ɬɪɚɞɢɰɢ-
ɨɧɧɨɣ� ɫɯɟɦɟ� ɩɨɥɭɱɟɧɢɹ�ɂȻȽ (t=18r2qɋ), ɩɪɨɢɫɯɨɞɢɬ 
ɩɟɪɟɯɨɞ�ɥɢɩɢɞɨɜ�ɜ�ɜɨɞɧɭɸ�ɮɪɚɤɰɢɸ�ɢ�ɢɯ�ɷɦɭɥɶɝɢɪɨ-
ɜɚɧɢɟ. Ɉɞɧɚɤɨ� ɩɨɫɥɟɞɭɸɳɟɟ� ɪɚɡɞɟɥɟɧɢɟ� ɩɪɨɦɵɬɨɝɨ 
ɮɚɪɲɚ  ɢ�ɜɨɞɧɨ�ɥɢɩɢɞɧɨɣ�ɮɪɚɤɰɢɢ�ɡɚɬɪɭɞɧɹɟɬɫɹ.  

ȼ� ɯɨɞɟ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫɩɟɪɢɦɟɧɬɨɜ� ɭɫɬɚɧɨɜ-
ɥɟɧɨ, ɱɬɨ�ɩɨɧɢɠɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɞɵ�ɩɪɢ�ɩɪɨ-
ɦɵɜɤɟ�ɮɚɪɲɚ (ɞɨ�ɬɟɦɩɟɪɚɬɭɪɵ�ɧɢɠɟ�ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɥɚɜɥɟɧɢɹ�ɠɢɪɚ) ɩɪɢɜɨɞɢɬ�ɤ� ɢɧɬɟɧɫɢɜɧɨɦɭ�ɨɛɪɚ-
ɡɨɜɚɧɢɸ� ɢ� ɨɬɞɟɥɟɧɢɸ� ɡɚɷɦɭɥɶɝɢɪɨɜɚɧɧɨɝɨ� ɠɢɪɚ, 
ɤɨɧɰɟɧɬɪɢɪɭɸɳɟɝɨɫɹ�ɧɚ�ɝɪɚɧɢɰɟ�ɪɚɡɞɟɥɚ�ɮɚɡ�ɪɚɫ-
ɬɜɨɪ�ɜɨɡɞɭɯ. ɗɬɨ�ɩɨɡɜɨɥɹɟɬ�ɨɬɞɟɥɢɬɶ�ɛɨɥɶɲɭɸ�ɟɝɨ 
ɱɚɫɬɶ�ɦɟɯɚɧɢɱɟɫɤɢɦ�ɩɭɬɟɦ. 

ɇɚ�ɪɢɫ. 1 ɩɪɟɞɫɬɚɜɥɟɧɚ�ɞɢɧɚɦɢɤɚ�ɢɡɜɥɟɱɟɧɢɹ 
ɥɢɩɢɞɨɜ� ɢɡ� ɮɚɪɲɚ� ɫɤɭɦɛɪɢɢ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ�ɜɨɞɵ�ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ 
ɩɪɨɦɵɜɤɢ. ɉɪɢɜɟɞɟɧɧɵɟ�ɞɚɧɧɵɟ�ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ 
ɨ�ɫɧɢɠɟɧɢɢ�ɤɨɥɢɱɟɫɬɜɚ�ɥɢɩɢɞɨɜ�ɜ�ɮɚɪɲɟ�ɜ�ɫɥɭɱɚɟ 
ɩɨɧɢɠɟɧɹ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɨɦɵɜɤɢ. Ʉɚɤ�ɜɢɞɧɨ, ɨɫ-
ɧɨɜɧɚɹ� ɦɚɫɫɚ� ɥɢɩɢɞɨɜ� ɢɡɜɥɟɤɚɟɬɫɹ� ɩɨ� ɢɫɬɟɱɟɧɢɢ 
ɩɟɪɜɵɯ 15u60 ɫ�ɩɪɨɦɵɜɤɢ. Ɂɚ�ɷɬɨ�ɜɪɟɦɹ�ɫɨɞɟɪɠɚ-
ɧɢɟ�ɥɢɩɢɞɨɜ�ɜ�ɮɚɪɲɟ�ɩɪɢ t =18r2qɋ�ɫɧɢɠɚɟɬɫɹ�ɨɬ 
20,1..21,7% ɞɨ 15,5…16,7%, ɩɪɢ t=13qɋ -  ɞɨ 
12,5…13,2%, ɚ�ɩɪɢ t =8qɋ - ɞɨ 9,2…10,1%. Ɍɚɤɢɦ 
ɨɛɪɚɡɨɦ, ɩɨɧɢɠɟɧɢɟ� ɬɟɦɩɟɪɚɬɭɪɵ� ɩɪɨɰɟɫɫɚ� ɩɪɨ-
ɦɵɜɤɢ� ɫ 18r2°ɋ� ɞɨ 8r2qɋ� ɩɨɡɜɨɥɹɟɬ� ɭɜɟɥɢɱɢɬɶ 

ɷɮɮɟɤɬ�ɨɛɟɡɠɢɪɢɜɚɧɢɹ�ɮɚɪɲɚ�ɛɨɥɟɟ, ɱɟɦ�ɜ 2 ɪɚɡɚ. 
Ɉɞɧɚɤɨ, ɩɨɧɢɠɟɧɢɟ�ɬɟɦɩɟɪɚɬɭɪɵ�ɩɪɨɦɵɜɤɢ, ɩɨ-

ɥɨɠɢɬɟɥɶɧɨ�ɜɥɢɹɹ�ɧɚ�ɩɪɨɰɟɫɫ�ɨɱɢɫɬɤɢ�ɪɵɛɧɨɝɨ�ɮɚɪɲɚ 
ɨɬ� ɥɢɩɢɞɨɜ, ɡɚɬɪɭɞɧɹɟɬ� ɩɪɨɰɟɫɫ� ɷɤɫɬɪɚɤɰɢɢ� ɜɨɞɨɪɚɫ-
ɬɜɨɪɢɦɵɯ�ɜɟɳɟɫɬɜ�ɢɡ�ɮɚɪɲɚ�ɜɫɥɟɞɫɬɜɢɟ�ɫɧɢɠɟɧɢɹ  

  

Ɋɢɫ. 3. ɉɨɜɟɪɯɧɨɫɬɶ�ɨɬɤɥɢɤɚ (ɚ) ɢ�ɥɢɧɢɢ�ɩɨɫɬɨɹɧ-
ɧɵɯ�ɡɧɚɱɟɧɢɣ (ɛ) ɢɡɦɟɧɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ 
�ɋɥɮ,%) ɜ�ɮɚɪɲɟ�ɫɤɭɦɛɪɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɞɜɭɤɪɚɬ-
ɧɨɣ�ɩɪɨɦɵɜɤɢ�ɨɬ�ɝɢɞɪɨɦɨɞɭɥɹ (Ƚ�Ɇ) ɢ�ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ (Wu60-1�ɫ) 

Ɋɢɫ. 4. ɉɨɜɟɪɯɧɨɫɬɶ�ɨɬɤɥɢɤɚ (ɚ) ɢ�ɥɢɧɢɢ�ɩɨɫɬɨɹɧ-
ɧɵɯ�ɡɧɚɱɟɧɢɣ (ɛ) ɢɡɦɟɧɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ 
�ɋɥɮ,%) ɜ�ɮɚɪɲɟ�ɫɤɭɦɛɪɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɬɪɟɯɤɪɚ-
ɬɨɣ�ɩɪɨɦɵɜɤɢ�ɨɬ�ɝɢɞɪɨɦɨɞɭɥɹ (Ƚ�Ɇ) ɢ�ɩɪɨɞɨɥɠɢ-

ɬɟɥɶɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ (Wu60-1�ɫ) 

 

Ɋɢɫ. 5. ɉɨɜɟɪɯɧɨɫɬɶ�ɨɬɤɥɢɤɚ (ɚ) ɢ�ɥɢɧɢɢ�ɩɨɫɬɨɹɧɧɵɯ 
ɡɧɚɱɟɧɢɣ (ɛ) ɢɡɦɟɧɟɧɢɹ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ (ɋɥɮ,%) 
ɜ�ɮɚɪɲɟ�ɫɤɭɦɛɪɢɢ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɬɵɪɟɯɤɪɚɬɧɨɣ�ɩɪɨ-
ɦɵɜɤɢ�ɨɬ�ɝɢɞɪɨɦɨɞɭɥɹ (Ƚ�Ɇ) ɢ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ 

ɩɪɨɰɟɫɫɚ (Wu60-1�ɫ) 
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ɫɤɨɪɨɫɬɢ�ɢɯ�ɞɢɮɮɭɡɢɢ�ɜ�ɩɪɨɦɵɜɧɵɟ�ɜɨɞɵ. ɍɱɢɬɵɜɚɹ 
ɷɬɨ� ɨɛɫɬɨɹɬɟɥɶɫɬɜɨ, ɰɟɥɟɫɨɨɛɪɚɡɧɵɦ� ɹɜɢɥɨɫɶ 2-ɸ� ɢ 
ɩɨɫɥɟɞɭɸɳɢɟ� ɩɪɨɦɵɜɤɢ� ɩɪɨɜɨɞɢɬɶ� ɩɪɢ� ɬɟɦɩɟɪɚɬɭɪɟ 
18r2°ɋ, ɭɤɚɡɚɧɧɨɣ�ɜ�ɢɡɜɟɫɬɧɨɣ�ɫɯɟɦɟ�ɩɨɥɭɱɟɧɢɹ�ɂȻȽ. 

Ʉɨɥɢɱɟɫɬɜɨ�ɢɡɜɥɟɤɚɟɦɵɯ�ɢɡ�ɮɚɪɲɚ�ɤɨɦɩɨɧɟɧɬɨɜ 
ɡɚɜɢɫɢɬ�ɨɬ� ɤɪɚɬɧɨɫɬɢ�ɩɪɨɦɵɜɨɤ, ɝɢɞɪɨɦɨɞɭɥɹ�ɢ� ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɜɟɞɟɧɢɹ�ɩɪɨɰɟɫɫɚ. 

Ɂɚɜɢɫɢɦɨɫɬɶ� ɫɨɞɟɪɠɚɧɢɹ� ɥɢɩɢɞɨɜ� ɜ� ɮɚɪɲɚɯ 
ɫɤɭɦɛɪɢɢ�ɚɬɥɚɧɬɢɱɟɫɤɨɣ, ɤɢɥɶɤɢ�ɢ�ɫɟɥɶɞɢ�ɨɬ�ɤɨɥɢɱɟ-
ɫɬɜɚ�ɜɨɞɧɵɯ�ɩɪɨɦɵɜɨɤ�ɩɪɢ�ɝɢɞɪɨɦɨɞɭɥɟ 1:3, ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɢ� ɤɚɠɞɨɣ� ɩɪɨɦɵɜɤɢ - 15u60ɫ� ɢ� ɩɪɢɧɹɬɨɦ 
ɬɟɦɩɟɪɚɬɭɪɧɨɦ� ɪɟɠɢɦɟ: t 1=  8r2qɋ, t 2,3 =  18r2qɋ 
ɧɚɝɥɹɞɧɨ�ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ. 2. 

ȼ� ɪɟɡɭɥɶɬɚɬɟ� ɬɪɟɯɤɪɚɬɧɨɣ� ɜɨɞɧɨɣ� ɩɪɨɦɵɜɤɢ 
ɪɵɛɧɨɝɨ�ɮɚɪɲɚ�ɫɨɞɟɪɠɚɧɢɟ�ɜ�ɧɟɦ�ɥɢɩɢɞɨɜ�ɧɚɯɨɞɢɬɫɹ 
ɜ�ɩɪɟɞɟɥɚɯ 3,0…4,5%, ɱɬɨ� ɫɨɫɬɚɜɥɹɟɬ 27…13% ɨɬ�ɢɯ 
ɢɫɯɨɞɧɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɜ�ɫɵɪɶɟ. ɑɟɬɵɪɟɯɤɪɚɬɧɚɹ�ɢ�ɛɨ-
ɥɟɟ� ɩɪɨɦɵɜɤɢ� ɩɨɡɜɨɥɹɸɬ� ɫɧɢɡɢɬɶ� ɫɨɞɟɪɠɚɧɢɟ� ɥɢɩɢ-
ɞɨɜ� ɥɢɲɶ�ɧɚ 0,4…0,7%, ɱɬɨ�ɨɩɪɟɞɟɥɹɟɬ� ɢɯ�ɧɟɰɟɥɟɫɨ-
ɨɛɪɚɡɧɨɫɬɶ. 

ɉɪɟɞɫɬɚɜɥɟɧɧɵɟ�ɞɚɧɧɵɟ� ɩɨɡɜɨɥɹɸɬ� ɤɨɧɫɬɚɬɢɪɨ-
ɜɚɬɶ� ɨɛɳɭɸ� ɬɟɧɞɟɧɰɢɸ� ɫɧɢɠɟɧɢɹ� ɫɨɞɟɪɠɚɧɢɹ� ɥɢɩɢ-
ɞɨɜ�ɜ�ɪɵɛɧɨɦ�ɮɚɪɲɟ�ɭ�ɜɫɟɯ�ɢɫɫɥɟɞɨɜɚɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɫ 
ɭɜɟɥɢɱɟɧɢɟɦ� ɱɢɫɥɚ� ɩɪɨɦɵɜɨɤ, ɚ� ɬɚɤɠɟ� ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɬɶ� ɨɫɬɚɬɨɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɥɢɩɢɞɨɜ� ɜ� ɮɚɪɲɟ  ɩɪɢ 
ɜɵɛɪɚɧɧɨɣ� ɤɪɚɬɧɨɫɬɢ� ɩɪɨɦɵɜɨɤ� ɛɟɡ� ɩɪɨɜɟɞɟɧɢɹ� ɷɤɫ-
ɩɟɪɢɦɟɧɬɚ.  

ɉɨɫɤɨɥɶɤɭ� ɧɚ� ɫɬɟɩɟɧɶ� ɢɡɜɥɟɱɟɧɢɹ� ɥɢ-
ɩɢɞɨɜ� ɨɤɚɡɵɜɚɸɬ� ɜɥɢɹɧɢɟ� ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɧɟɫɤɨɥɶɤɨ� ɮɚɤɬɨɪɨɜ, ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɜɨɡ-
ɦɨɠɧɨɫɬɢ� ɭɩɪɚɜɥɟɧɢɹ� ɷɬɢɦ� ɩɪɨɰɟɫɫɨɦ� ɢ 
ɜɵɛɨɪɚ� ɨɩɬɢɦɚɥɶɧɨɝɨ� ɜɚɪɢɚɧɬɚ� ɰɟɥɟɫɨɨɛ-
ɪɚɡɧɵɦ� ɹɜɥɹɟɬɫɹ� ɩɪɟɞɫɬɚɜɥɟɧɢɟ� ɪɟɡɭɥɶɬɚ-
ɬɨɜ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ� ɢɫɫɥɟɞɨɜɚɧɢɣ (ɧɚ 
ɩɪɢɦɟɪɟ� ɮɚɪɲɚ� ɫɤɭɦɛɪɢɢ) ɜ� ɜɢɞɟ� ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɵɯ 3-ɯ�ɦɟɪɧɵɯ�ɦɨɞɟɥɟɣ (ɪɢɫ. 3, 
4, 5). Ⱥɧɚɥɢɡ�ɩɪɢɜɟɞɟɧɧɵɯ�ɞɚɧɧɵɯ�ɩɨɤɚɡɚɥ, 
ɱɬɨ� ɤɨɥɢɱɟɫɬɜɨ� ɢɡɜɥɟɤɚɟɦɵɯ� ɥɢɩɢɞɨɜ� ɭɜɟ-
ɥɢɱɢɜɚɟɬɫɹ� ɫ� ɪɨɫɬɨɦ� ɱɢɫɥɚ�ɩɪɨɦɵɜɨɤ, ɝɢɞ-
ɪɨɦɨɞɭɥɹ� ɢ� ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ, 
ɩɪɢɱɟɦ�ɷɬɢ�ɮɚɤɬɨɪɵ�ɩɨ�ɪɚɡɧɨɦɭ�ɜɥɢɹɸɬ�ɧɚ 
ɢɧɬɟɧɫɢɜɧɨɫɬɶ�ɢ�ɝɥɭɛɢɧɭ�ɩɪɨɰɟɫɫɚ. 

Ʉɚɤ� ɜɢɞɧɨ�ɧɚ� ɪɢɫ.  3,  ɜ� ɪɟɡɭɥɶɬɚɬɟ 2-ɯ 
ɤɪɚɬɧɨɣ� ɩɪɨɦɵɜɤɢ� ɮɚɪɲɚ� ɜɨɡɦɨɠɧɨ� ɫɧɢ-
ɠɟɧɢɟ�ɥɢɩɢɞɨɜ�ɞɨ 11…8%. Ⱦɥɹ�ɞɨɫɬɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ� ɷɮɮɟɤɬɚ� ɩɪɨɞɨɥɠɢɬɟɥɶ-
ɧɨɫɬɶ� ɢ� ɝɢɞɪɨɦɨɞɭɥɶ�ɞɨɥɠɧɵ�ɫɨɨɬɜɟɬɫɬɜɨ-
ɜɚɬɶ (20…30)×60ɫ� ɢ Ƚ�Ɇ 1:6…1:10. Ɍɪɟɯ-
ɤɪɚɬɧɚɹ� ɩɪɨɦɵɜɤɚ� ɩɨɡɜɨɥɹɟɬ� ɫɧɢɡɢɬɶ� ɤɨɧ-
ɰɟɧɬɪɚɰɢɸ� ɥɢɩɢɞɨɜ� ɜ� ɮɚɪɲɟ� ɨɬ 8 ɞɨ 4%. 
Ⱦɥɹ�ɷɬɨɝɨ�ɩɨɬɪɟɛɭɟɬɫɹ� ɭɜɟɥɢɱɟɧɢɟ�ɩɪɨɞɨɥ-
ɠɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɦɵɜɤɢ�ɨɬ 5u60ɫ�ɞɨ 30 ×60ɫ 
ɢ�ɝɢɞɪɨɦɨɞɭɥɹ – ɨɬ 1:2 ɞɨ 1:10. 

ɑɟɬɵɪɟɯɤɪɚɬɧɚɹ� ɩɪɨɦɵɜɤɚ (ɪɢɫ 4) ɧɟ 
ɞɚɟɬ� ɡɚɦɟɬɧɨɝɨ� ɷɮɮɟɤɬɚ� ɨɱɢɫɬɤɢ�ɮɚɪɲɚ�ɩɨ 
ɥɢɩɢɞɧɨɣ�ɮɪɚɤɰɢɢ, ɨɫɬɚɬɨɱɧɨɟ�ɫɨɞɟɪɠɚɧɢɟ 
ɥɢɩɢɞɨɜ� ɫɧɢɠɚɟɬɫɹ� ɦɚɤɫɢɦɚɥɶɧɨ� ɥɢɲɶ� ɞɨ 
3,5%, ɱɬɨ�ɭɤɚɡɵɜɚɟɬ�ɧɚ�ɧɟɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 
ɟɺ�ɩɪɨɜɟɞɟɧɢɹ. 

ɂɡ�ɩɪɚɤɬɢɤɢ�ɩɨɥɭɱɟɧɢɹ�ɋȺ� ɫɩɨɫɨɛɨɦ 
ɤɪɢɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ� ɢɡɜɟɫɬɧɨ, ɱɬɨ� ɨɫɬɚ-
ɬɨɱɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɥɢɩɢɞɨɜ� ɜ� ɛɟɥɤɨɜɵɯ 
ɢɡɨɥɹɬɚɯ� ɞɨ 5,2  %  ɧɟ� ɫɧɢɠɚɟɬ� ɢɯ� ɫɬɪɭɤɬɭ-

ɪɢɪɭɸɳɭɸ�ɫɩɨɫɨɛɧɨɫɬɶ. Ɍɚɤɨɟ�ɫɨɞɟɪɠɚɧɢɟ�ɥɢɩɢɞɨɜ�ɜ 
ɮɚɪɲɟ�ɦɨɠɧɨ�ɞɨɫɬɢɱɶ� ɜ� ɪɟɡɭɥɶɬɚɬɟ 3-ɯ� ɤɪɚɬɧɨɣ�ɩɪɨ-
ɦɵɜɤɢ, ɜ�ɬɟɱɟɧɢɟ 12…15×60ɫ. ɢ�Ƚ�Ɇ�ɨɬ 1:3 ɞɨ 1:4. 

Ⱥɧɚɥɢɡ� ɩɪɢɜɟɞɟɧɧɵɯ� ɞɚɧɧɵɯ� ɩɨɤɚɡɚɥ, ɱɬɨ� ɞɨ-
ɫɬɢɱɶ�ɨɩɬɢɦɚɥɶɧɨɝɨ�ɫɨɞɟɪɠɚɧɢɹ�ɥɢɩɢɞɨɜ�ɜ�ɩɪɨɦɵɬɨɦ 
ɮɚɪɲɟ� ɭɞɚɟɬɫɹ� ɩɭɬɟɦ� ɜɚɪɶɢɪɨɜɚɧɢɹ� ɜɵɲɟɭɤɚɡɚɧɧɵɯ 
ɩɚɪɚɦɟɬɪɨɜ�ɫ�ɭɱɟɬɨɦ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɥɟɫɨɨɛɪɚɡɧɨ-
ɫɬɢ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɩɪɨɰɟɫɫɚ.  

ɇɟɦɚɥɨɜɚɠɧɵɦ� ɹɜɥɹɟɬɫɹ� ɬɨɬ� ɮɚɤɬ,  ɱɬɨ� ɪɟɠɢɦɵ 
ɩɪɨɰɟɫɫɚ� ɩɪɨɦɵɜɤɢ� ɮɚɪɲɚ� ɞɨɥɠɧɵ� ɨɛɟɫɩɟɱɢɬɶ� ɦɚɤ-
ɫɢɦɚɥɶɧɨɟ� ɭɞɚɥɟɧɢɟ� ɫɚɪɤɨɩɥɚɡɦɚɬɢɱɟɫɤɢɯ� ɛɟɥɤɨɜ, 
ɞɪɭɝɢɯ� ɧɟɛɟɥɤɨɜɵɯ� ɜɵɫɨɤɨ- ɢ� ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɯ 
ɜɟɳɟɫɬɜ, ɬ�ɟ. ɨɛɟɫɩɟɱɢɬɶ�ɦɚɤɫɢɦɚɥɶɧɭɸ�ɨɱɢɫɬɤɭ�ɦɢɨ-
ɮɢɛɪɢɥɥɹɪɧɵɯ� ɛɟɥɤɨɜ�ɩɪɢ�ɦɢɧɢɦɚɥɶɧɨɣ� ɩɨɬɟɪɟ�ɦɚɫ-
ɫɵ�ɮɚɪɲɚ. Ɍɚɤ, ɩɪɢ�ɩɪɨɦɵɜɤɚɯ�ɫɜɵɲɟ 15×60ɫ, ɧɟɡɚɜɢ-
ɫɢɦɨ� ɨɬ�Ƚ�Ɇ, ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɮɚɪɲɚ� ɫɨɫɬɚɜɥɹɸɬ�ɛɨɥɟɟ 
32%, ɱɬɨ� ɨɛɴɹɫɧɹɟɬɫɹ� ɨɛɪɚɡɨɜɚɧɢɟɦ� ɤɨɥɥɨɢɞɧɵɯ 
ɫɬɪɭɤɬɭɪ, ɜɡɜɟɫɟɣ, ɬɪɭɞɧɨ� ɨɬɞɟɥɹɟɦɵɯ� ɨɬ� ɜɨɞɵ, ɤɚɤ 
ɞɟɤɚɧɬɚɰɢɟɣ, ɬɚɤ� ɢ� ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ. ɉɪɢ� ɩɪɨ-
ɞɨɥɠɢɬɟɥɶɧɨɫɬɢ�ɩɪɨɦɵɜɤɢ�ɮɚɪɲɚ�ɞɨ 15×60ɫ�ɢ�ɭɜɟɥɢ-
ɱɟɧɢɢ�Ƚ�Ɇ�ɨɬ 1:2  ɞɨ 1:10  ɩɨɬɟɪɢ�ɦɚɫɫɵ�ɮɚɪɲɚ�ɢɡɦɟ-
ɧɹɸɬɫɹ�ɧɟɫɭɳɟɫɬɜɟɧɧɨ, ɥɢɲɶ�ɨɬ 29 ɞɨ 31%, ɱɬɨ�ɞɟɥɚɟɬ 
ɧɟɪɚɰɢɨɧɚɥɶɧɵɦ�ɡɚɜɵɲɟɧɢɟ�ɷɬɨɝɨ�ɩɨɤɚɡɚɬɟɥɹ�ɜ�ɫɜɹɡɢ 
ɫ�ɛɨɥɶɲɢɦɢ�ɪɚɫɯɨɞɚɦɢ�ɜɨɞɵ. 

ɂɡ�ɩɨɞɝɨɬɨɜɥɟɧɧɨɝɨ�ɨɩɢɫɚɧɧɵɦ�ɫɩɨɫɨɛɨɦ�ɮɚɪɲɚ 
ɫɟɥɶɞɢ, ɫɤɭɦɛɪɢɢ� ɢ� ɤɢɥɶɤɢ� ɦɢɨɮɢɛɪɢɥɥɹɪɧɵɟ� ɛɟɥɤɢ 
ɷɤɫɬɪɚɝɢɪɜɚɥɢ�ɳɟɥɨɱɧɵɦ�ɪɚɫɬɜɨɪɨɦ�ɫɨɝɥɚɫɧɨ�ɬɪɚɞɢ- 

 

Ɋɢɫ. 6. ɋɯɟɦɚ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ�ɩɪɨɰɟɫɫɚ�ɩɨɥɭɱɟɧɢɹ  
ɢɡɨɥɹɬɨɜ�ɛɟɥɤɨɜ�ɫɤɭɦɛɪɢɢ, ɤɢɥɶɤɢ�ɢ�ɫɟɥɶɞɢ 
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ɰɢɨɧɧɨɣ�ɫɯɟɦɟ >1…3@. 
ɋɨɝɥɚɫɧɨ�ɩɪɟɞɫɬɚɜɥɟɧɧɨɣ�ɫɯɟɦɟ�ɞɥɹ�ɭɞɚɥɟɧɢɹ�ɢɡ 

ɪɵɛɧɨɝɨ�ɮɚɪɲɚ�ɥɢɩɢɞɨɜ�ɩɪɢɦɟɧɹɟɬɫɹ�ɟɝɨ�ɬɪɟɯɤɪɚɬɧɚɹ 
ɩɪɨɦɵɜɤɚ�ɜ�ɜɨɞɟ�ɜ�ɬɟɱɟɧɢɟ 15u60ɫ�ɩɪɢ�Ƚ�Ɇ 1:3…1:4. 
ɉɪɢ�ɷɬɨɦ, ɩɟɪɜɚɹ�ɩɪɨɦɵɜɤɚ�ɩɪɨɢɡɜɨɞɢɬɫɹ�ɩɪɢ�ɬɟɦɩɟ-
ɪɚɬɭɪɟ�ɜɨɞɵ 8r2qɋ�ɫ�ɩɨɫɥɟɞɭɸɳɢɦ�ɨɬɞɟɥɟɧɢɟɦ�ɠɢɪɚ 
ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ, ɚ� ɬɟɦɩɟɪɚɬɭɪɚ� ɩɨɫɥɟɞɭɸɳɢɯ 
ɩɪɨɦɵɜɨɤ� ɫɨɫɬɚɜɥɹɟɬ 18r2qɋ. ɇɟɨɛɯɨɞɢɦɨ� ɨɬɦɟɬɢɬɶ, 
ɱɬɨ� ɢɡɜɥɟɱɟɧɧɵɟ� ɢɡ� ɩɪɨɦɵɜɧɵɯ� ɜɨɞ� ɜɬɨɪɢɱɧɵɟ� ɩɪɨ-
ɞɭɤɬɵ (ɠɢɪ,  ɛɟɥɤɨɜɵɟ� ɜɟɳɟɫɬɜɚ)  ɦɨɝɭɬ� ɛɵɬɶ�ɢɫɩɨɥɶ-
ɡɨɜɚɧɵ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɤɨɪɦɨɜɵɯ�ɩɪɨɞɭɤɬɨɜ. 

ȼɵɯɨɞ�ɛɟɥɤɨɜɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɨɬ�ɦɚɫɫɵ�ɫɵɪɶɹ�ɫɨ-
ɫɬɚɜɥɹɟɬ�ɞɥɹ� ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɛɟɥɤɨɜ� ɫɤɭɦɛɪɢɢ (ɂȻɋ) 
47,5r2,5%, ɞɥɹ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɛɟɥɤɨɜ�ɤɢɥɶɤɢ (ɂȻɄ) – 
37,5r2,5% ɢ�ɞɥɹ�ɢɡɨɥɢɪɨɜɚɧɧɵɯ�ɛɟɥɤɨɜ�ɫɟɥɶɞɢ (ɂȻɋɟ) 
– 47,0r1,0%. ɋɯɟɦɚ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɩɪɢ-
ɜɟɞɟɧɚ�ɧɚ�ɪɢɫɭɧɤɟ 6. 

ɗɤɫɬɪɚɤɰɢɹ�ɛɟɥɤɚ�ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ�ɜ�ɛɭɧɤɟɪɟ�ɷɤɫ-
ɬɪɚɤɬɨɪɚ�ɩɪɢ�ɡɧɚɱɟɧɢɹɯ�ɪɇ 11,0…11,5, Ƚ�Ɇ 1:5…1:7 ɢ 
ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ� ɩɪɨɰɟɫɫɚ (50…60)u60ɫ. ɉɨɫɥɟ 
ɨɫɜɟɬɥɟɧɢɹ�ɛɟɥɤɨɜɨɝɨ�ɷɤɫɬɪɚɤɬɚ�ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ� ɜɵɞɟɥɟɧɢɟ� ɫɭɦɦɚɪɧɨɣ� ɮɪɚɤɰɢɢ� ɢɡɨɥɢ-

ɪɨɜɚɧɧɵɯ� ɛɟɥɤɨɜ� ɩɭɬɟɦ� ɢɯ� ɢɡɨɷɥɟɤɬɪɢɱɟɫɤɨɝɨ� ɨɫɚ-
ɠɞɟɧɢɹ� ɢɡ� ɷɤɫɬɪɚɤɬɚ 4..5%-ɧɵɦ� ɪɚɫɬɜɨɪɨɦ� ɫɨɥɹɧɨɣ 
ɤɢɫɥɨɬɵ (HCl) ɞɨ�ɡɧɚɱɟɧɢɣ�ɪɇ 4,7r0,1. Ʉɨɧɰɟɧɬɪɢɪɨ-
ɜɚɧɢɟ� ɛɟɥɤɨɜɨɣ� ɫɭɫɩɟɧɡɢɢ� ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɜ� ɨɫɚɞɢ-
ɬɟɥɶɧɨɣ� ɰɟɧɬɪɢɮɭɝɟ� ɩɪɢ� ɮɚɤɬɨɪɟ� ɪɚɡɞɟɥɟɧɢɹ 75…85 
ɨɛ�ɫ. ɉɨɥɭɱɟɧɧɵɣ�ɂȻɉɊ�ɢɦɟɟɬ�ɜɥɚɠɧɨɫɬɶ 78…80 %.  

ȼɵɜɨɞɵ:ɉɪɨɜɟɞɟɧɧɵɟ� ɷɤɫɩɟɪɢɦɟɧɬɵ� ɞɚɥɢ� ɜɨɡ-
ɦɨɠɧɨɫɬɶ� ɩɪɨɫɥɟɞɢɬɶ� ɞɢɧɚɦɢɤɭ� ɩɪɨɰɟɫɫɨɜ, ɤɚɱɟ-
ɫɬɜɟɧɧɵɯ� ɢ� ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ� ɢɡɦɟɧɟɧɢɣ� ɜ� ɫɵɪɶɟ, ɜɵ-
ɹɜɢɬɶ� ɨɛɳɢɟ� ɬɟɧɞɟɧɰɢɢ� ɢɡɦɟɧɟɧɢɹ� ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ� ɞɥɹ� ɜɫɟɯ� ɜɢɞɨɜ� ɢɫɫɥɟɞɭɟɦɵɯ� ɨɛɴɟɤɬɨɜ. 
ɉɨɤɚɡɚɧɨ, ɱɬɨ� ɞɥɹ� ɩɨɥɭɱɟɧɢɹ� ɛɟɥɤɨɜɨɝɨ� ɢɡɨɥɹɬɚ 
ɧɚɢɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɵɦ� ɢ� ɪɚɰɢɨɧɚɥɶɧɵɦ� ɪɟɠɢɦɨɦ 
ɩɨɞɝɨɬɨɜɤɢ�ɪɵɛɧɨɝɨ�ɮɚɪɲɚ�ɹɜɥɹɟɬɫɹ� ɟɝɨ�ɬɪɟɯɤɪɚɬɧɚɹ 
ɩɪɨɦɵɜɤɚ�ɜ�ɬɟɱɟɧɢɟ (15…20)u60ɫ�ɩɪɢ�Ƚ�Ɇ 1:3…1:4. 

ɗɬɨ�ɩɨɡɜɨɥɢɥɨ�ɨɛɨɫɧɨɜɚɬɶ�ɪɟɠɢɦɵ�ɬɟɯɧɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɨɩɟɪɚɰɢɣ�ɢ�ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɬɶ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ 
ɫɯɟɦɭ� ɩɨɥɭɱɟɧɢɹ� ɂȻȽ� ɢɡ� ɪɵɛɧɨɝɨ� ɫɵɪɶɹ� ɫ� ɜɵɫɨɤɢɦ 
ɫɨɞɟɪɠɚɧɢɟɦ� ɥɢɩɢɞɨɜ� ɢ� ɬɟɦɧɨɣ� ɦɵɲɟɱɧɨɣ� ɬɤɚɧɶɸ 
�ɫɟɥɶɞɶ, ɫɤɭɦɛɪɢɹ, ɤɢɥɶɤɚ�ɢ�ɬ�ɩ.). 

ɉɨɫɬɭɩɢɥɚ 06.2011 

	ɋɉɂɋɈɄ�ɅɂɌȿɊȺɌɍɊɕ 
1. ɉɢɜɨɜɚɪɨɜ, ɉ�ɉ. Ɍɟɯɧɨɥɨɝɢɹ� ɬɟɪɦɨɮɨɪɦɨɜɚɧɧɨɣ� ɩɪɨɞɭɤɰɢɢ� ɢɡ� ɧɟɬɪɚɞɢɰɢɨɧɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɭɫɥɨɜɢɹɯ� ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨɝɨ� ɩɪɨɢɡɜɨɞɫɬɜɚ 
>Ɍɟɤɫɬ] Ⱦɢɫ. … ɞɨɤɬ. Ɍɟɯɧ. ɧɚɭɤ: 05.18.16. - ɏɚɪɶɤɨɜ 1992, - 468 ɫ. 
2. ȼɚɣɧɟɪɦɚɧ, ȿ�ɋ. Ɏɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɟ� ɨɫɧɨɜɵ�ɜɵɞɟɥɟɧɢɹ� ɢ� ɩɟɪɟɪɚɛɨɬɤɢ�ɦɢɨɮɢɛɪɢɥɥɹɪɧɵɯ� ɛɟɥɤɨɜ� ɧɟɬɪɚɞɢɰɢɨɧɧɵɯ�ɨɛɴɟɤɬɨɜ�ɦɨɪɫɤɨɝɨ  
ɩɪɨɦɵɫɥɚ: [Ɍɟɤɫɬ] Ⱦɢɫ«ɞ�ɪɚ�ɏɢɦ�ɧɚɭɤ. - Ɇ., 1990. - 344 ɫ. 
3. Ʉɪɚɣɧɸɤ, Ʌ�ɇ. Ɋɚɡɪɚɛɨɬɤɚ�ɧɚɭɱɧɵɯ�ɨɫɧɨɜ�ɬɟɯɧɨɥɨɝɢɢ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ�ɦɟɬɨɞɨɦ�ɤɪɢɨɫɬɪɭɤɬɭɪɢɪɨɜɚɧɢɹ�ɫ�ɩɪɢɦɟɧɢɧɢɟɦ�ɛɟɥɤɨɜ�ɝɢɞɪɨ-
ɛɢɨɧɬɨɜ [Ɍɟɤɫɬ] Ⱦɢɫ. … ɤɚɧɞ. Ɍɟɯɧ. ɧɚɭɤ: 05.18.16. – Ɇ.: 1988, -201 ɫ. 
4. Ʉɨɥɨɧɨɜɫɤɢɣ, ɗ. Ɍɟɯɧɨɥɨɝɢɹ�ɪɵɛɧɨɝɨ�ɮɚɪɲɚ: ɉɟɪ�ɫ�ɩɨɥɶɫɤɨɝɨ [Ɍɟɤɫɬ] / ɗ. Ʉɨɥɨɧɨɜɫɤɢɣ - Ɇ.: Ⱥɝɪɨɩɪɨɦɢɡɞɚɬ, 1991. - 220 ɫ 
ɍȾɄ 66.094.3-926.214:338.436.33 

ɄɍȾȺɒȿȼ�ɋ�Ɇ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɫɬɚɪ. ɧɚɭɤ. ɫɩɿɜɪɨɛɿɬɧɢɤ 
Ɉɞɟɫɶɤɚ�ɧɚɰɿɨɧɚɥɶɧɚ�ɚɤɚɞɟɦɿɹ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ 

ɇɈȼɂɐɖɄȺ�ɇ�ɋ., ɡɚɫɬɭɩɧɢɤ�ɝɟɧɟɪɚɥɶɧɨɝɨ�ɞɢɪɟɤɬɨɪɚ  
ɌɈȼ «Ɉɪɢɨɧ�ɋɢ», ɦ. Ɇɨɫɤɜɚ 
ɉɍɒɄȺɊ�Ɍ�Ⱦ., ɚɫɢɫɬɟɧɬ 

Ɉɞɟɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɚɝɪɚɪɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ 
ɁȺɋɌɈɋɍȼȺɇɇə�ɈɁɈɇɍ�ȾɅə�ɉɈɅȱɉɒȿɇɇə�ɋȺɇȱɌȺɊɇɈ-
ȽȱȽȱȯɇȱɑɇɈȲ�əɄɈɋɌȱ�ɆɈɅɈɄȺ�ɌȺ�ɆɈɅɈɑɇɂɏ�ɉɊɈȾɍɄɌȱȼ 

Ɋɨɡɝɥɹɧɭɬɨ� ɩɢɬɚɧɧɹ� ɩɨɥɿɩɲɟɧɧɹ� ɹɤɨɫɬɿ� ɦɨɥɨɤɚ� ɡɚ� ɪɚɯɭɧɨɤ 
ɩɿɞɜɢɳɟɧɧɹ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɫɚɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɨɝɨ� ɨɛɪɨɛɥɟɧɧɹ�ɦɨɥɨ-
ɱɧɨ�ɞɨʀɥɶɧɨɝɨ� ɨɛɥɚɞɧɚɧɧɹ. ɉɨɤɚɡɚɧɨ�ɩɟɪɫɩɟɤɬɢɜɧɿɫɬɶ�ɨɡɨɧɨɜɢɯ�ɬɟ-
ɯɧɨɥɨɝɿɣ�ɞɥɹ�ɞɟɡɢɧɮɟɤɰɿʀ�ɩɪɢɦɿɳɟɧɶ�ɬɚ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɨɛɥɚɞɧɚɧɧɹ  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɨɡɨɧ, ɦɨɥɨɱɧɨ�ɞɨʀɥɶɧɟ�ɨɛɥɚɞɧɚɧɧɹ, ɦɨɥɨɤɨ, 
ɫɚɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɿ�ɩɨɤɚɡɧɢɤɢ, ɦɢɣɤɚ, ɞɟɡɿɧɮɟɤɰɿɹ. 

The question of improving milk quality by better sanitary pro-
cessing of dairy and milking equipment. The prospects of ozone tech-
nology for disinfection of premises and technical equipment  

Key words: ozone, dairy Milking equipment, milk, sanitary indi-
cators, washing, disinfection. 

Ɇɨɥɨɤɨ�ɬɚ�ɦɨɥɨɱɧɿ� ɩɪɨɞɭɤɬɢ� ɹɜɥɹɸɬɶ�ɧɚɣɛɿɥɶɲ 
ɡɚɬɪɟɛɭɜɚɧɢɣ� ɫɟɝɦɟɧɬ� ɩɪɨɞɨɜɨɥɶɱɨɝɨ�ɪɢɧɤɭ. Ɂ� ɩɿɞɜɢ-
ɳɟɧɧɹɦ�ɠɢɬɬɽɜɨɝɨ�ɪɿɜɧɹ� ɧɚɫɟɥɟɧɧɹ�ɩɨɩɢɬ� ɧɚ�ɦɨɥɨɤɨ 
ɬɚ� ɦɨɥɨɱɧɭ� ɩɪɨɞɭɤɰɿɸ� ɦɚɽ� ɫɬɿɣɤɭ� ɬɟɧɞɟɧɰɿɸ� ɪɨɫɬɭ. 
ɉɪɨɛɥɟɦɚ�ɩɿɞɜɢɳɟɧɧɹ�ɹɤɨɫɬɿ�ɦɨɥɨɤɚ�ɽ�ɧɟ�ɦɟɧɲ�ɚɤɬɭɚ-
ɥɶɧɨɸ, ɧɿɠ�ɩɪɨɛɥɟɦɚ�ɡɛɿɥɶɲɟɧɧɹ�ɣɨɝɨ�ɤɿɥɶɤɨɫɬɿ [1]. 

Ɉɬɪɢɦɭɜɚɬɢ� ɹɤɿɫɧɟ�ɦɨɥɨɤɨ� ɜɢɝɿɞɧɨ� ɹɤ� ɜɢɪɨɛɧɢ-
ɤɚɦ, ɬɚɤ� ɿ� ɩɟɪɟɪɨɛɧɢɤɚɦ. ɉɨɧɹɬɬɹ "ɦɨɥɨɤɨ� ɜɢɫɨɤɨʀ 
ɹɤɨɫɬɿ" ɫɤɥɚɞɚɽɬɶɫɹ� ɿɡ� ɣɨɝɨ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ, ɨɪɝɚɧɨ-
ɥɟɩɬɢɱɧɢɯ� ɩɨɤɚɡɧɢɤɿɜ� ɿ� ɫɚɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɨɝɨ� ɫɬɚɧɭ. 
Ɏɿɡɢɤɨ�ɯɿɦɿɱɧɢɣ� ɫɤɥɚɞ�ɦɨɥɨɤɚ� ɨɛɭɦɨɜɥɟɧɢɣ� ɝɟɧɟɬɢɱ-
ɧɢɦɢ�ɨɫɨɛɥɢɜɨɫɬɹɦɢ�ɬɚ�ɪɚɰɿɨɧɨɦ�ɝɨɞɿɜɥɿ�ɬɜɚɪɢɧɢ. ɋɚ-
ɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɿ�ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɹɤɿ�ɜɤɥɸɱɚɸɬɶ�ɛɚɤ-
ɬɟɪɿɨɥɨɝɿɱɧɟ�ɨɛɫɿɦɟɧɿɧɧɹ, ɡɚɝɚɥɶɧɭ�ɤɿɥɶɤɿɫɬɶ�ɫɨɦɚɬɢɱ-

ɧɢɯ� ɤɥɿɬɢɧ, ɧɚɹɜɧɿɫɬɶ� ɯɜɨɪɨɛɨɬɜɨɪɧɢɯ� ɦɿɤɪɨɨɪɝɚɧɿɡ-
ɦɿɜ, ɚɧɬɢɛɿɨɬɢɤɿɜ, ɿɧɝɿɛɭɸɱɢɯ� ɪɟɱɨɜɢɧ� ɿ� ɦɟɯɚɧɿɱɧɢɯ 
ɜɤɥɸɱɟɧɶ� ɭ� ɦɨɥɨɰɿ, ɜɢɡɧɚɱɚɸɬɶɫɹ� ɬɟɯɧɨɥɨɝɿɽɸ� ɣɨɝɨ 
ɜɢɪɨɛɧɢɰɬɜɚ. Ɍɟɯɧɨɥɨɝɿʀ, ɹɤɿ� ɡɚɫɬɨɫɨɜɭɸɬɶɫɹ� ɭ� ɛɿɥɶ-
ɲɨɫɬɿ� ɝɨɫɩɨɞɚɪɫɬɜɚɯ� ɿ� ɫɚɧɿɬɚɪɧɨ�ɜɢɪɨɛɧɢɱɚ� ɤɭɥɶɬɭɪɚ 
ɧɟ�ɡɚɜɠɞɢ�ɡɚɛɟɡɩɟɱɭɽ�ɭɦɨɜɢ, ɧɟɨɛɯɿɞɧɿ�ɞɥɹ�ɨɞɟɪɠɚɧɧɹ 
ɹɤɿɫɧɨɝɨ�ɬɚ�ɛɟɡɩɟɱɧɨɝɨ�ɦɨɥɨɤɚ [2]. 

Ɉɬɪɢɦɚɬɢ�ɦɨɥɨɤɨ, ɹɤɟ�ɧɟ�ɦɿɫɬɢɬɶ�ɛɚɤɬɟɪɿɣ, ɩɪɚɤ-
ɬɢɱɧɨ� ɧɟ� ɦɨɠɥɢɜɨ. ɇɚɜɿɬɶ� ɩɪɢ� ɫɭɜɨɪɨɦɭ� ɞɨɬɪɢɦɚɧɧɿ 
ɭɫɿɯ�ɩɪɚɜɢɥ�ɿ�ɜɢɦɨɝ�ɝɿɝɿɽɧɢ�ɫɜɿɠɨɜɢɞɨɽɧɟ�ɦɨɥɨɤɨ�ɦɿɫ-
ɬɢɬɶ�ɤɿɥɶɤɚ�ɞɟɫɹɬɤɿɜ�ɬɢɫɹɱ�ɛɚɤɬɟɪɿɣ�ɭ 1 ɫɦ3 [3]. 

ɋɚɧɿɬɚɪɧɨ�ɝɿɝɿɽɧɿɱɧɢɣ� ɫɬɚɧ� ɞɨʀɥɶɧɨɝɨ� ɨɛɥɚɞɧɚɧ-
ɧɹ�ɽ�ɨɞɧɢɦ�ɿɡ�ɨɫɧɨɜɧɢɯ�ɮɚɤɬɨɪɿɜ, ɹɤɢɣ�ɜɢɹɜɥɹɽ�ɜɩɥɢɜ 
ɧɚ� ɡɛɟɪɟɠɟɧɧɹ� ɜɢɫɨɤɨʀ� ɹɤɨɫɬɿ�ɦɨɥɨɤɚ�ɩɿɫɥɹ� ɞɨʀɧɧɹ.  ȼ 
ɩɪɨɰɟɫɿ� ɩɪɨɫɭɜɚɧɧɹ�ɩɨ� ɞɨʀɥɶɧɿɣ� ɫɢɫɬɟɦɿ� ɜɿɞɛɭɜɚɽɬɶɫɹ 
ɮɨɪɦɭɜɚɧɧɹ� ɣɨɝɨ� ɦɿɤɪɨɮɥɨɪɢ. Ɇɨɥɨɱɧɨ�ɞɨʀɥɶɧɟ� ɨɛ-
ɥɚɞɧɚɧɧɹ�ɫɬɚɽ�ɨɫɧɨɜɧɢɦ�ɞɠɟɪɟɥɨɦ�ɦɿɤɪɨɮɥɨɪɢ�ɬɚ�ɡɚ-
ɛɪɭɞɧɟɧɧɹ�ɦɨɥɨɤɚ. ȼ� ɭɦɨɜɚɯ�ɩɪɨɦɢɫɥɨɜɨɝɨ� ɜɢɪɨɛɧɢ-
ɰɬɜɚ�ɦɨɥɨɤɚ�ɞɨ 90 % ɣɨɝɨ�ɦɿɤɪɨɮɥɨɪɢ�ɮɨɪɦɭɽɬɶɫɹ�ɡɚ 
ɪɚɯɭɧɨɤ�ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ, ɹɤɿ�ɡɧɚɯɨɞɹɬɶɫɹ�ɧɚ�ɜɧɭɬɪɿɲ-
ɧɿɯ�ɩɨɜɟɪɯɧɹɯ�ɧɟɹɤɿɫɧɨ�ɨɱɢɳɟɧɨɝɨ�ɦɨɥɨɱɧɨ�ɞɨʀɥɶɧɨɝɨ 
ɨɛɥɚɞɧɚɧɧɹ. Ⱦɨɫɥɿɞɠɭɜɚɧɧɹɦɢ� ɜɱɟɧɢɯ� ɛɭɥɨ� ɜɫɬɚɧɨɜ-
ɥɟɧɨ, ɳɨ�ɤɿɥɶɤɿɫɬɶ�ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ�ɭ�ɦɨɥɨɰɿ, ɨɞɟɪɠɚ- 
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