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Ɍɨɝɞɚ� ɫɭɦɦɚɪɧɚɹ� ɤɪɢɜɚɹ S ɥɢɧɢɣ� ɫɩɟɤɬɪɚɥɶɧɨɝɨ� ɪɚɡ-
ɥɨɠɟɧɢɹ�ɛɭɞɟɬ�ɢɦɟɬɶ�ɜɢɞ: 
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ɋɩɟɤɬɪɚɥɶɧɵɣ� ɚɧɚɥɢɡ� ɩɪɨɜɨɞɢɥɢ� ɜ� ɨɛɥɚɫɬɢ� ɦɚɤɫɢ-
ɦɚɥɶɧɨɣ�ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ�ɫɩɟɤɬɪɚɥɶɧɨɝɨ�ɩɪɢɛɨɪɚ�ɜ�ɞɢɚɩɚ-
ɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ�ɨɬ 390 ɞɨ 800 ɧɦ, ɝɞɟ�ɢɡɦɟɪɟɧɢɹ�ɹɜɥɹɸɬɫɹ 
ɧɚɢɛɨɥɟɟ�ɞɨɫɬɨɜɟɪɧɵɦɢ. 

ɉɪɢɦɟɪ�ɪɚɡɥɨɠɟɧɢɹ�ɫɩɟɤɬɪɚɥɶɧɨɣ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢ-
ɱɟɫɤɨɣ�ɩɥɨɬɧɨɫɬɢ D�Ȝ) ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ, ɜɵɞɟɪɠɚɧɧɨɝɨ 
ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 12 ɱɚɫɨɜ, ɩɪɢɜɟɞɟɧ�ɧɚ 
ɪɢɫ. 2. 

ɋɩɥɨɲɧɵɦɢ� ɩɨɤɚɡɚɧɵ� ɥɢɧɢɢ� ɪɚɡɥɨɠɟɧɢɹ� ɫɩɟɤɬɪɚɥɶ-
ɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɤɨɧɬɪɨɥɶɧɨɝɨ� ɨɛ-
ɪɚɡɰɚ. ɉɭɧɤɬɢɪɧɵɦɢ� ɩɨɤɚɡɚɧɵ� ɥɢɧɢɢ� ɪɚɡɥɨɠɟɧɢɹ� ɫɩɟɤ-
ɬɪɚɥɶɧɨɣ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɨɣ� ɩɥɨɬɧɨɫɬɢ� ɨɛɪɚɡɰɚ, ɜɵ-
ɞɟɪɠɚɧɧɨɝɨ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɟ Ɍ = 268 Ʉ�ɜ�ɬɟɱɟɧɢɟ 12 ɱɚɫɨɜ.  

ɇɚ�ɪɢɫ. 2  ɜɢɞɧɨ, ɱɬɨ�ɜ�ɞɢɚɩɚɡɨɧɟ�ɞɥɢɧɵ�ɜɨɥɧ�ɨɬ 390 ɞɨ 
800 ɧɦ� ɫɩɟɤɬɪɚɥɶɧɵɟ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɩɬɢɱɟɫɤɢɯ� ɩɥɨɬɧɨɫɬɟɣ 

D�Ȝ) ɨɛɪɚɡɰɨɜ�ɪɚɡɥɚɝɚɸɬɫɹ�ɧɚ�ɥɢɧɢɹɯ 1, 2 ɢ 3. ɉɚɪɚɦɟɬɪɵ 
ɥɢɧɢɣ�ɪɚɡɥɨɠɟɧɢɹ�ɫɩɟɤɬɪɨɜ�ɤɨɧɬɪɨɥɶɧɨɝɨ�ɨɛɪɚɡɰɚ�ɩɪɢɜɟɞɟ-
ɧɵ�ɜ�ɬɚɛɥ. 1. 

Ʌɢɧɢɹ 2 (ɦɚɤɫɢɦɭɦ� ɩɪɢ 565.62078 ɧɦ� ɜ� ɬɚɛɥ. 1) ɧɚ 
ɪɢɫ. 2 ɨɬɧɟɫɟɧɚ�ɤ�ɩɨɥɨɫɟ�ɩɨɝɥɨɳɟɧɢɹ�ɤɨɦɩɥɟɤɫɨɜ�ɚɦɢɥɨɩɟɤ-
ɬɢɧɚ, ɚ� ɥɢɧɢɹ 3 (ɦɚɤɫɢɦɭɦ�ɩɪɢ 678.33333 ɧɦ� ɜ� ɬɚɛɥ. 1) – ɤ 
ɩɨɥɨɫɟ�ɩɨɝɥɨɳɟɧɢɹ�ɤɨɦɩɥɟɤɫɨɜ�ɚɦɢɥɨɡɵ. ɉɨɫɤɨɥɶɤɭ�ɤɨɥɢ-
ɱɟɫɬɜɚ� ɚɦɢɥɨɡɵ� ɢ� ɚɦɢɥɨɩɟɤɬɢɧɚ� ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɵ� ɢɧɬɟɧ-
ɫɢɜɧɨɫɬɹɦ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɥɢɧɢɣ, ɬɨ  ɫɬɚɧɨɜɢɬɫɹ�ɜɨɡɦɨɠ-
ɧɵɦ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɟ�ɨɩɪɟɞɟɥɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɚɦɢɥɨɡɵ 
ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ�ɤɚɪɬɨɮɟɥɶɧɨɦ�ɤɪɚɯɦɚɥɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ 
ɞɥɢɬɟɥɶɧɨɫɬɢ�ɜɵɞɟɪɠɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɞɚɧɧɨɣ�ɬɟɦɩɟɪɚɬɭɪɟ.  

ɂɡɦɟɧɟɧɢɟ�ɫɨɞɟɪɠɚɧɢɹ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ�ɡɚ-
ɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ�ɜɵɞɟɪɠɤɢ  ɜɬɨɪɢɱɧɵɯ�ɩɪɨɞɭɤ-
ɬɨɜ� ɩɟɪɟɪɚɛɨɬɤɢ� ɤɚɪɬɨɮɟɥɹ� ɩɪɢ  ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 
233 Ʉ�ɩɪɢɜɟɞɟɧɵ�ɧɚ�ɪɢɫ. 3. 

ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�ɫɩɟɤɬɪɨɜ�ɩɪɨɩɭɫɤɚɧɢɹ�ɫɭɫɩɟɧɡɢɣ 
ɩɪɨɞɭɤɬɨɜ�ɪɟɚɤɰɢɢ�ɤɚɪɬɨɮɟɥɶɧɨɝɨ�ɤɪɚɯɦɚɥɚ�ɫ�ɣɨɞɨɦ�ɜɵɹɜ-
ɥɟɧɵ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɤɨɥɢɱɟɫɬɜɚ�ɚɦɢɥɨɡɵ 
ɢ� ɚɦɢɥɨɩɟɤɬɢɧɚ� ɜ� ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ� ɜɵɞɟɪɠɤɢ 
ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 233 Ʉ.  

ɂɡ�ɩɨɥɭɱɟɧɧɵɯ�ɞɚɧɧɵɯ�ɜɢɞɧɨ, ɱɬɨ�ɱɟɦ�ɧɢɠɟ�ɬɟɦɩɟɪɚ-
ɬɭɪɚ�ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ�ɨɛɪɚɛɨɬɤɢ, ɬɟɦ�ɢɧɬɟɧɫɢɜɧɟɟ�ɩɪɨ-
ɯɨɞɢɬ�ɩɪɨɰɟɫɫ�ɪɚɫɩɚɞɚ�ɤɪɚɯɦɚɥɶɧɵɯ�ɩɨɥɢɫɚɯɚɪɢɞɨɜ�ɫ�ɨɛɪɚ-
ɡɨɜɚɧɢɟɦ�ɝɥɸɤɨɡɵ, ɮɪɭɤɬɨɡɵ, ɫɚɯɚɪɨɡɵ, ɦɚɥɶɬɨɡɵ�ɢ�ɧɢɡɤɨ-
ɦɨɥɟɤɭɥɹɪɧɵɯ� ɞɟɤɫɬɪɢɧɨɜ, ɤɨɬɨɪɵɟ� ɜ� ɤɨɧɟɱɧɨɦ� ɢɬɨɝɟ� ɜɵ-
ɫɬɭɩɚɸɬ�ɫɭɛɫɬɚɧɰɢɟɣ�ɞɥɹ�ɚɤɬɢɜɢɡɚɰɢɢ�ɞɪɨɠɠɟɜɵɯ�ɤɥɟɬɨɤ�ɧɚ 
ɫɬɚɞɢɢ� ɚɤɬɢɜɚɰɢɢ� ɞɪɨɠɠɟɣ� ɩɪɢ� ɩɪɨɢɡɜɨɞɫɬɜɟ� ɞɪɨɠɠɟɜɨɝɨ 
ɬɟɫɬɚ. Ȼɨɥɟɟ�ɬɨɝɨ, ɩɪɨɜɟɞɟɧɧɵɦɢ�ɪɚɧɟɟ�ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ�ɛɵ-
ɥɨ�ɞɨɤɚɡɚɧɨ, ɱɬɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ�ɚɤɬɢɜɚɰɢɹ�ɞɪɨɠɠɟɣ�ɩɨɡ-
ɜɨɥɹɟɬ� ɡɧɚɱɢɬɟɥɶɧɨ� ɫɨɤɪɚɬɢɬɶ� ɩɪɨɰɟɫɫ� ɨɛɪɚɡɨɜɚɧɢɹ� ɢ� ɪɚɫ-
ɫɬɨɣɤɢ� ɞɪɨɠɠɟɜɨɝɨ� ɬɟɫɬɚ� ɡɚ� ɫɱɟɬ� ɜɜɟɞɟɧɢɹ� ɜ� ɞɪɨɠɠɟɜɭɸ 
ɫɭɫɩɟɧɡɢɸ�ɦɚɥɶɬɨɡɵ�ɜ�ɫɨɫɬɚɜɟ�ɢɫɫɥɟɞɭɟɦɨɣ�ɞɨɛɚɜɤɢ. 
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ɆȱɄɊɈɋɌɊɍɄɌɍɊɇȱ�ɈɋɈȻɅɂȼɈɋɌȱ�ɌȱɋɌȺ�ɇȺ�ɈɋɇɈȼȱ�ɊɈɁɑɂɇȱȼ, 
ɉȱȾȾȺɇɂɏ�ȾȱȲ�ɄɈɇɌȺɄɌɇɈȲ�ɇȿɊȱȼɇɈȼȺɀɇɈȲ�ɉɅȺɁɆɂ 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ�ɜɧɭɬɪɿɲɧɶɨʀ� ɫɬɪɭɤɬɭɪɢ�ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ, ɡɨɤɪɟ-
ɦɚ�ɯɥɿɛɨɛɭɥɨɱɧɢɯ�ɜɢɪɨɛɿɜ, ɜɢɡɧɚɱɚɸɬɶ�ʀɯ�ɮɿɡɢɱɧɿ, ɪɟɨɥɨɝɿɱɧɿ�ɬɚ�ɨɪɝɚɧɨɥɟɩ-
ɬɢɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ. ȼ� ɞɚɧɿɣ� ɪɨɛɨɬɿ� ɧɚɜɟɞɟɧɨ� ɪɟɡɭɥɶɬɚɬɢ� ɞɨɫɥɿɞɠɟɧɧɹ 
ɦɿɤɪɨɫɬɪɭɤɬɭɪɢ� ɩɲɟɧɢɱɧɨɝɨ� ɬɿɫɬɚ, ɩɪɢɝɨɬɨɜɚɧɨɝɨ� ɡ� ɜɢɤɨɪɢɫɬɚɧɧɹɦ� ɩɥɚɡ-
ɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɢɯ�ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ. Ɂɚ�ɞɨɩɨɦɨɝɨɸ�ɟɥɟɤɬɪɨɧɧɨʀ�ɫɤɚɧɭ-
ɸɱɨʀ� ɦɿɤɪɨɫɤɨɩɿʀ� ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɬɚɤɿ� ɪɨɡɱɢɧɢ� ɩɨɡɢɬɢɜɧɨ� ɜɩɥɢɜɚɸɬɶ� ɧɚ 
ɮɨɪɦɭɜɚɧɧɹ� ɛɿɥɤɨɜɨʀ�ɦɚɬɪɢɰɿ� ɬɿɫɬɚ� ɬɚ� ɫɩɪɢɹɸɬɶ� ɧɚɛɭɯɚɧɧɸ� ɤɪɨɯɦɚɥɶɧɢɯ 
ɡɟɪɟɧ�ɛɨɪɨɲɧɚ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ:�ɦɿɤɪɨɫɬɪɭɤɬɭɪɚ, ɩɲɟɧɢɱɧɟ�ɬɿɫɬɨ, ɟɥɟɤɬɪɨɧɧɢɣ�ɫɤɚ-
ɧɭɸɱɢɣ�ɦɿɤɪɨɫɤɨɩ, ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɿ�ɜɨɞɧɿ�ɪɨɡɱɢɧɢ. 

Characteristics of the structure of foods, as bakery products, determine 
their physical, rheological and organoleptic properties. The research results of the 
microstructure of wheat dough on bases of plasma-chemically activated solutions 
are given in the article. Scanning electron microscope was applied to study the mi-
crostructure of dough. Photomicrographs showed positively influence of plasma-
chemically activated solutions to formation of the dough protein matrix and swell-
ing starch granules flour. 

Keywords: microstructure, wheat dough, scanning electron microscope, 
plasma chemically activated solutions. 

Ȼɿɨɩɨɥɿɦɟɪɢ� ɛɨɪɨɲɧɚ� ɡɚɡɧɚɸɬɶ� ɡɧɚɱɧɢɯ� ɫɬɪɭɤ-
ɬɭɪɧɨ�ɤɨɧɮɨɪɦɚɰɿɣɧɢɯ� ɡɦɿɧ� ɩɿɞ� ɱɚɫ� ɩɪɢɝɨɬɭɜɚɧɧɹ 

ɬɿɫɬɚ, ɳɨ�ɫɭɩɪɨɜɨɞɠɭɸɬɶɫɹ�ɧɚɛɭɯɚɧɧɹɦ, ɩɟɩɬɢɡɚɰɿɽɸ, 
ɮɟɪɦɟɧɬɚɬɢɜɧɢɦ�ɪɨɡɳɟɩɥɟɧɧɹɦ�ɫɤɥɚɞɨɜɢɯ. ɍ�ɪɚɡɿ�ɜɢ-
ɤɨɪɢɫɬɚɧɧɹ� ɞɥɹ� ɡɚɦɿɲɭɜɚɧɧɹ� ɬɿɫɬɚ� ɩɲɟɧɢɱɧɨɝɨ� ɛɨ-
ɪɨɲɧɚ�ɨɫɨɛɥɢɜɚ�ɪɨɥɶ�ɧɚɥɟɠɢɬɶ�ɮɨɪɦɭɜɚɧɧɸ�ɛɿɥɤɨɜɨʀ 
ɦɚɬɪɢɰɿ. ȼ�ɪɨɛɨɬɚɯ [1, 2] ɪɨɡɝɥɹɧɭɬɨ�ɦɨɞɟɥɿ�ɭɬɜɨɪɟɧɧɹ 
ɬɿɫɬɚ. Ɂɝɿɞɧɨ� ɨɞɧɿɣ, ɫɬɪɭɤɬɭɪɚ� ɬɿɫɬɚ� ɨɛɭɦɨɜɥɟɧɚ� ɩɨ-
ɹɜɨɸ�ɧɟɩɟɪɟɪɜɧɨʀ�ɫɿɬɤɢ�ɡ�ɤɨɜɚɥɟɧɬɧɢɦɢ�ɞɢɫɭɥɶɮɿɞɧɢ-
ɦɢ� ɡɜ¶ɹɡɤɚɦɢ� ɦɿɠ� ɨɤɪɟɦɢɦɢ� ɛɿɥɤɨɜɢɦɢ� ɦɨɥɟɤɭɥɚɦɢ 
ɜɧɚɫɥɿɞɨɤ� ɫɭɥɶɮɝɿɞɪɢɥɶɧɨ�ɞɢɫɭɥɶɮɿɞɧɨɝɨ� ɨɛɦɿɧɭ. ȱɧ-
ɲɢɣ� ɦɟɯɚɧɿɡɦ� ɮɨɪɦɭɜɚɧɧɹ� ɫɬɪɭɤɬɭɪɢ� ɛɿɥɤɚ 
ɩɨɜ¶ɹɡɭɸɬɶ�ɡ�ɜɢɧɢɤɧɟɧɧɹɦ�ɞɨɞɚɬɤɨɜɢɯ�ɧɟɤɨɜɚɥɟɧɬɧɢɯ 
ɡɜ¶ɹɡɤɿɜ –  ɜɨɞɧɟɜɢɯ� ɬɚ� ɝɿɞɪɨɮɨɛɧɢɯ.  Ɉɤɪɿɦ�ɛɿɥɤɚ,  ɨɫ-
ɧɨɜɧɢɦ�ɫɤɥɚɞɨɜɢɦ�ɤɨɦɩɨɧɟɧɬɨɦ�ɛɨɪɨɲɧɚ�ɽ�ɤɪɨɯɦɚɥɶ. 
ȼɿɧ�ɜɢɫɬɭɩɚɽ�ɜ�ɬɿɫɬɿ�ɫɭɛɫɬɪɚɬɨɦ�ɞɿʀ�ɞɥɹ�ɚɦɿɥɨɥɿɬɢɱɧɢɯ 
ɮɟɪɦɟɧɬɿɜ� ɬɚ� ɡɚɛɟɡɩɟɱɭɽ� ɠɢɬɬɽɞɿɹɥɶɧɿɫɬɶ� ɞɪɿɠɞɠɿɜ. 
ɉɿɞ�ɱɚɫ�ɡɚɦɿɲɭɜɚɧɧɹ�ɬɿɫɬɚ�ɤɪɨɯɦɚɥɶ�ɩɨɝɥɢɧɚɽ�ɜɨɞɭ�ɿ�ɜ 
ɩɨɽɞɧɚɧɧɿ� ɡ� ɛɿɥɤɚɦɢ� ɤɥɟɣɤɨɜɢɧɢ� ɨɛɭɦɨɜɥɸɽ� ɨɩɬɢ-
ɦɚɥɶɧɿ�ɜ¶ɹɡɤɨ�ɩɪɭɠɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɬɿɫɬɚ. ȼɿɞɥɿɤɨɜɨɸ  

 

Ɋɢɫ. 3. ɋɨɞɟɪɠɚɧɢɟ�ɚɦɢɥɨɡɵ�ɢ�ɚɦɢɥɨɩɟɤɬɢɧɚ�ɜ  
ɤɚɪɬɨɮɟɥɶɧɨɦ�ɤɪɚɯɦɚɥɟ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɞɥɢɬɟɥɶɧɨɫɬɢ  
ɜɵɞɟɪɠɤɢ�ɤɚɪɬɨɮɟɥɹ�ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɚɯ 268, 255 ɢ 233 Ʉ 
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ɬɨɱɤɨɸ�ɜɫɿɯ� ɜɢɳɟɡɚɡɧɚɱɟɧɢɯ�ɩɪɨɰɟɫɿɜ� ɽ� ɜɧɟɫɟɧɧɹ� ɜɨ-
ɞɢ, ɯɿɦɿɱɧɢɣ� ɫɤɥɚɞ� ɬɚ� ɫɬɪɭɤɬɭɪɨɜɚɧɿɫɬɶ� ɹɤɨʀ� ɜɿɞɿɝɪɚ-
ɸɬɶ� ɜɚɠɥɢɜɭ� ɪɨɥɶ� ɜ� ɬɟɯɧɨɥɨɝɿʀ� ɯɥɿɛɨɩɟɤɚɪɫɶɤɨɝɨ� ɜɢ-
ɪɨɛɧɢɰɬɜɚ.  

Ɉɪɝɚɧɨɥɟɩɬɢɱɧɿ�ɬɚ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ�ɜɥɚɫɬɢɜɨɫɬɿ�ɬɿ-
ɫɬɚ�ɧɚɞɚɸɬɶ�ɨɛɦɟɠɟɧɭ�ɿɧɮɨɪɦɚɰɿɸ�ɩɪɨ�ɮɿɡɢɱɧɢɣ�ɫɬɚɧ 
ɣɨɝɨ�ɜɧɭɬɪɿɲɧɶɨʀ�ɫɬɪɭɤɬɭɪɢ. ȼ�ɫɜɨɸ�ɱɟɪɝɭ, ɜɿɞɨɦɨɫɬɿ 
ɩɪɨ� ɫɬɪɭɤɬɭɪɧɨ�ɮɭɧɤɰɿɨɧɚɥɶɧɿ� ɜɡɚɽɦɨɡɜ¶ɹɡɤɢ� ɤɨɦɩɨ-
ɧɟɧɬɿɜ� ɽ� ɧɟɨɛɯɿɞɧɢɦɢ� ɞɥɹ� ɞɨɫɹɝɧɟɧɧɹ� ɜɢɫɨɤɨʀ� ɹɤɨɫɬɿ 
ɛɭɞɶ�ɹɤɨɝɨ�ɯɚɪɱɨɜɨɝɨ�ɩɪɨɞɭɤɬɭ. 

Ⱦɥɹ� ɜɢɡɧɚɱɟɧɧɹ� ɦɿɤɪɨɫɬɪɭɤɬɭɪɢ� ɬɿɫɬɚ� ɿ� ɯɥɿɛɚ� ɬɚ 
ʀɯ�ɡɦɿɧ�ɜ�ɬɟɯɧɨɥɨɝɿɱɧɨɦɭ�ɩɪɨɰɟɫɿ�ɲɢɪɨɤɨ�ɤɨɪɢɫɬɭɸɬɶ-
ɫɹ�ɪɿɡɧɢɦɢ�ɦɟɬɨɞɚɦɢ�ɦɿɤɪɨɫɤɨɩɿʀ�ɬɚ�ɜɿɡɭɚɥɿɡɚɰɿʀ [3–6]. 
ɋɟɪɟɞ� ɧɢɯ� ɨɫɨɛɥɢɜɟ� ɦɿɫɰɟ� ɡɚɣɦɚɽ� ɡɚɫɬɨɫɭɜɚɧɧɹ� ɫɤɚ-
ɧɭɸɱɨɝɨ� ɟɥɟɤɬɪɨɧɧɨɝɨ� ɦɿɤɪɨɫɤɨɩɚ, ɳɨ� ɞɨɡɜɨɥɹɽ� ɧɟ 
ɬɿɥɶɤɢ�ɞɨɫɥɿɞɠɭɜɚɬɢ�ɨɛ¶ɽɤɬɢ�ɡɧɚɱɧɨʀ�ɬɨɜɳɢɧɢ, ɚ�ɣ�ɨɬ-
ɪɢɦɭɜɚɬɢ� ɬɪɢɜɢɦɿɪɧɿ� ɡɨɛɪɚɠɟɧɧɹ� ɡ� ɜɟɥɢɤɢɦ� ɡɛɿɥɶ-
ɲɟɧɧɹɦ. Ɍɨɦɭ� ɫɚɦɟ� ɬɚɤɢɣ� ɦɟɬɨɞ� ɛɭɥɨ� ɜɢɤɨɪɢɫɬɚɧɨ 
ɞɥɹ� ɜɢɹɜɥɟɧɧɹ� ɨɫɨɛɥɢɜɨɫɬɟɣ�ɦɿɤɪɨɫɬɪɭɤɬɭɪɢ� ɬɿɫɬɚ�ɧɚ 
ɨɫɧɨɜɿ�ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɢɯ�ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ.  

Ɍɿɫɬɨ� ɞɥɹ� ɞɨɫɥɿɞɠɟɧɧɹ� ɝɨɬɭɜɚɥɢ� ɡɿ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ� ɤɨɦɩɨɧɟɧɬɿɜ� ɛɨɪɨɲɧɨ�ɞɪɿɠɞɠɿ�ɫɿɥɶ 
ɹɤ 100:2,5:1,5. Ɇɚɝɿɫɬɪɚɥɶɧɭ� ɜɨɞɭ� ɚɛɨ� ɩɥɚɡɦɨɯɿɦɿɱɧɨ 
ɚɤɬɢɜɨɜɚɧɿ� ɜɨɞɧɿ� ɪɨɡɱɢɧɢ� ɞɨɞɚɜɚɥɢ� ɡɚ� ɪɨɡɪɚɯɭɧɤɨɦ 
ɡɝɿɞɧɨ� ɜɢɯɿɞɧɿɣ� ɜɨɥɨɝɨɫɬɿ� ɫɢɪɨɜɢɧɢ. ɉɪɢɝɨɬɭɜɚɧɧɹ 
ɬɿɫɬɚ� ɡɞɿɣɫɧɸɜɚɥɢ� ɛɟɡɨɩɚɪɧɢɦ� ɫɩɨɫɨɛɨɦ. ɉɿɫɥɹ 
ɡɚɦɿɲɭɜɚɧɧɹ� ɬɿɫɬɨ� ɩɿɞɞɚɜɚɥɢ� ɛɪɨɞɿɧɧɸ� ɩɪɢ 32 °ɋ 
ɩɪɨɬɹɝɨɦ 3 ɝɨɞɢɧ. Ɉɬɪɢɦɚɧɢɣ� ɧɚɩɿɜɮɚɛɪɢɤɚɬ 
ɜɢɫɭɲɭɜɚɥɢ�ɩɿɞ�ɜɚɤɭɭɦɨɦ�ɬɚ�ɩɪɨɜɨɞɢɥɢ�ɧɚɩɢɥɸɜɚɧɧɹ 
ɡɨɥɨɬɚ� ɧɚ� ɣɨɝɨ� ɜɧɭɬɪɿɲɧɸ� ɩɨɜɟɪɯɧɸ. ɉɿɞɝɨɬɨɜɚɧɿ 
ɬɚɤɢɦ� ɱɢɧɨɦ� ɡɪɚɡɤɢ� ɪɨɡɝɥɹɞɚɥɢ� ɡɚ� ɞɨɩɨɦɨɝɨɸ 
ɫɤɚɧɭɸɱɨɝɨ� ɟɥɟɤɬɪɨɧɧɨɝɨ� ɦɿɤɪɨɫɤɨɩɚ� ɊɗɆ-106ɂ. 
Ɂɨɛɪɚɠɟɧɧɹ�ɨɬɪɢɦɭɜɚɥɢ�ɜ�ɪɟɠɢɦɿ�ɪɨɛɨɬɢ�ɭ�ɜɬɨɪɢɧɧɢɯ 
ɟɥɟɤɬɪɨɧɚɯ�ɩɪɢ�ɫɬɪɭɦɿ�ɩɭɲɤɢ 76 ɦȺ. 

Ɉɬɪɢɦɚɧɿ� ɦɿɤɪɨɮɨɬɨɝɪɚɮɿʀ (ɪɢɫ. 1ɚ, ɜ) ɩɨɤɚɡɭ-

ɸɬɶ, ɳɨ� ɜ� ɬɿɫɬɿ� ɩɪɢɫɭɬɧɿ� ɦɿɠɩɨɪɨɜɿ� ɫɬɿɧɤɢ, ɹɤɿ� ɨɛ-
ɦɟɠɭɸɬɶ�ɭɬɜɨɪɟɧɢɣ�ɩɿɞ�ɱɚɫ�ɛɪɨɞɿɧɧɹ�ɜɭɝɥɟɤɢɫɥɢɣ�ɝɚɡ. 
Ɂɨɛɪɚɠɟɧɧɹ� ɩɨɜɟɪɯɧɿ� ɦɿɠɩɨɪɨɜɢɯ� ɫɬɿɧɨɤ (ɪɢɫ. 1ɛ, ɝ) 
ɞɟɬɚɥɿɡɭɽ� ɦɿɤɪɨɫɬɪɭɤɬɭɪɧɿ� ɨɫɨɛɥɢɜɨɫɬɿ� ɬɿɫɬɚ. əɤ� ɞɥɹ 
ɞɨɫɥɿɞɧɨɝɨ, ɬɚɤ�ɿ�ɞɥɹ�ɤɨɧɬɪɨɥɶɧɨɝɨ�ɡɪɚɡɤɿɜ, ɯɚɪɚɤɬɟɪɧɚ 
ɧɚɹɜɧɿɫɬɶ�ɜɤɥɸɱɟɧɶ�ɨɤɪɭɝɥɨʀ�ɮɨɪɦɢ, ɹɤɿ�ɦɚɸɬɶ�ɝɥɚɞɤɭ 
ɩɨɜɟɪɯɧɸ�ɛɟɡ�ɬɪɿɳɢɧ, ɩɨɪ�ɿ�ɩɨɪɨɠɧɢɧ. Ɍɚɤɿ�ɫɤɥɚɞɨɜɿ – 
ɤɪɨɯɦɚɥɶɧɿ� ɡɟɪɧɚ – ɩɨɽɞɧɭɸɬɶɫɹ�ɧɟɩɟɪɟɪɜɧɨɸ�ɛɿɥɤɨ-
ɜɨɸ� ɦɚɬɪɢɰɟɸ� ɬɚ� ɭɬɜɨɪɸɸɬɶ� ɫɭɰɿɥɶɧɭ� ɫɬɪɭɤɬɭɪɭ 
ɧɚɩɿɜɮɚɛɪɢɤɚɬɭ. ɋɥɿɞ� ɜɿɞɡɧɚɱɢɬɢ, ɳɨ� ɞɨɫɥɿɞɠɭɜɚɧɿ 
ɡɪɚɡɤɢ� ɦɚɸɬɶ� ɪɹɞ� ɜɿɞɦɿɧɧɨɫɬɟɣ� ɜ� ɫɜɨʀɣ� ɦɿɤɪɨɫɬɪɭɤ-
ɬɭɪɿ. 

Ⱦɥɹ�ɬɿɫɬɚ, ɩɪɢɝɨɬɨɜɚɧɨɝɨ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɩɥɚɡ-
ɦɨɯɿɦɿɱɧɨ� ɚɤɬɢɜɨɜɚɧɢɯ� ɜɨɞɧɢɯ� ɪɨɡɱɢɧɿɜ, ɯɚɪɚɤɬɟɪɧɚ 
ɛɿɥɶɲ� ɪɨɡɜɢɧɭɬɚ� ɛɿɥɤɨɜɚ� ɦɚɬɪɢɰɹ� ɛɟɡ� ɩɨɜɿɬɪɹɧɢɯ 
ɩɪɨɲɚɪɤɿɜ.  ȼɿɞɨɦɨ,  ɳɨ� ɞɥɹ� ɮɨɪɦɭɜɚɧɧɹ� ɬɿɫɬɚ 
ɜɢɪɿɲɚɥɶɧɟ� ɡɧɚɱɟɧɧɹ�ɦɚɸɬɶ� ɡɞɚɬɧɿɫɬɶ� ɞɨ�ɚɝɪɟɝɚɰɿʀ� ɬɚ 
ɡɧɢɠɟɧɧɹ� ɪɨɡɱɢɧɧɨɫɬɿ� ɛɿɥɤɿɜ, ɹɤɿ� ɭ� ɩɲɟɧɢɱɧɨɦɭ� ɛɨ-
ɪɨɲɧɿ�ɩɪɟɞɫɬɚɜɥɟɧɿ 
ɝɥɿɚɞɢɧɚɦɢ� ɬɚ� ɝɥɸɬɟɧɿɧɚɦɢ. Ƚɥɿɚɞɢɧɢ� ɜɤɥɸɱɚɸɬɶ� ɝɟ-
ɬɟɪɨɝɟɧɧɭ�ɝɪɭɩɭ�ɦɨɧɨɦɟɪɧɢɯ�ɩɪɨɬɟʀɧɿɜ�ɿ�ɜɿɞɩɨɜɿɞɚɸɬɶ 
ɡɚ�ɜ¶ɹɡɤɿɫɬɶ�ɬɚ�ɪɨɡɬɹɠɧɿɫɬɶ�ɬɿɫɬɚ, ɜ�ɬɨɣ�ɱɚɫ�ɹɤ�ɝɥɸɬɟɧɿ-
ɧɢ – ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ� ɤɨɦɩɥɟɤɫɢ, ɡ¶ɽɞɧɚɧɿ� ɞɢɫɭɥɶ-
ɮɿɞɧɢɦɢ� ɦɿɫɬɤɚɦɢ – ɨɛɭɦɨɜɥɸɸɬɶ� ɣɨɝɨ� ɟɥɚɫɬɢɱɧɿ� ɬɚ 
ɩɪɭɠɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ. ɉɿɞ� ɱɚɫ� ɩɪɢɝɨɬɭɜɚɧɧɹ� ɬɿɫɬɚ� ɜɧɚ-
ɫɥɿɞɨɤ� ɩɟɩɬɢɡɚɰɿʀ� ɫɬɪɭɤɬɭɪɚ� ɝɥɿɚɞɢɧɿɜ� ɫɬɚɽ� ɛɿɥɶɲ� ɨɪ-
ɝɚɧɿɡɨɜɚɧɨɸ, ɚ�ɜɢɫɨɤɨɦɨɥɟɤɭɥɹɪɧɿ�ɝɥɸɬɟɧɿɧɢ�ɧɚɜɩɚɤɢ 
ɪɨɡɝɨɪɬɚɸɬɶɫɹ� ɡ� ɟɤɫɩɨɡɢɰɿɽɸ�ɫɜɨʀɯ� ɝɿɞɪɨɮɨɛɧɢɯ� ɝɪɭɩ 
[7, 8]. 

ɉɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɿ�ɜɨɞɧɿ�ɪɨɡɱɢɧɢ�ɦɿɫɬɹɬɶ 
ɩɟɪɨɤɫɢɞɧɿ� ɿ� ɧɚɞɩɟɪɟɤɢɫɧɿ� ɫɩɨɥɭɤɢ, ɳɨ� ɫɩɪɢɹɽ� ɡɦɿɰ-
ɧɟɧɧɸ� ɤɥɟɣɤɨɜɢɧɢ� ɛɨɪɨɲɧɚ� ɿ� ɩɨɥɿɩɲɟɧɧɸ� ɪɟɨɥɨɝɿɱ-
ɧɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ�ɬɿɫɬɚ [9]. ȼ�ɪɨɛɨɬɿ [10] ɜɫɬɚɧɨɜɥɟɧɢɣ 
ɜɩɥɢɜ�ɩɟɪɨɤɫɢɞɭ�ɜɨɞɧɸ�ɧɚ�ɮɨɪɦɭɜɚɧɧɹ�ɞɢɫɭɥɶɮɿɞɧɢɯ 
ɦɿɫɬɤɿɜ, ɜ�ɪɟɡɭɥɶɬɚɬɿ�ɹɤɨɝɨ�ɜɿɞɛɭɜɚɽɬɶɫɹ�ɡɛɿɥɶɲɟɧɧɹ  

  

  

Ɋɢɫ.1. Ɇɿɤɪɨɫɬɪɭɤɬɭɪɚ�ɬɿɫɬɚ�ɡ�ɜɢɤɨɪɢɫɬɚɧɧɹɦ�ɦɚɝɿɫɬɪɚɥɶɧɨʀ�ɜɨɞɢ (ɚ, ɛ) ɿ�ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚɧɢɯ�ɜɨɞɧɢɯ  
ɪɨɡɱɢɧɿɜ (ɜ, ɝ): 1 – ɦɿɠɩɨɪɨɜɚ�ɫɬɿɧɤɚ; 2 – ɩɨɜɟɪɯɧɹ�ɩɨɪɢ; 3 – ɤɪɭɩɧɟ�ɡɟɪɧɨ�ɤɪɨɯɦɚɥɸ (Ⱥ�ɬɢɩ); 4 – ɞɪɿɛɧɟ�ɡɟɪɧɨ  

ɤɪɨɯɦɚɥɸ (ȼ�ɬɢɩ); 5 – ɛɿɥɤɨɜɚ�ɦɚɬɪɢɰɹ; 6 – ɝɪɭɩɚ�ɤɪɨɯɦɚɥɶɧɢɯ�ɡɟɪɟɧ�ɩɿɞ�ɲɚɪɨɦ�ɛɿɥɤɚ; 7 – ɤɪɭɩɧɟ�ɡɟɪɧɨ�ɤɪɨɯɦɚɥɸ,  
ɩɨɤɪɢɬɟ�ɲɚɪɨɦ�ɩɪɢɤɪɿɩɥɟɧɨɝɨ�ɛɿɥɤɚ; 8 – ɩɨɜɿɬɪɹɧɚ�ɩɨɪɨɠɧɢɧɚ 
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ɝɥɿɚɞɢɧɨɜɢɯ�ɤɨɧɝɥɨɦɟɪɚɬɿɜ�ɭ�ɩɨɽɞɧɚɧɧɿ�ɡ�ɪɨɡɫɥɚɛɥɟɧ-
ɧɹɦ� ɫɬɪɭɤɬɭɪɧɨʀ� ɫɿɬɤɢ� ɝɥɸɬɟɧɿɧɭ.  Ɉɱɟɜɢɞɧɨ,  ɳɨ� ɬɚɤɿ 
ɟɮɟɤɬɢ� ɦɚɸɬɶ� ɦɿɫɰɟ� ɜ� ɬɿɫɬɿ� ɧɚ� ɨɫɧɨɜɿ� ɩɥɚɡɦɨɯɿɦɿɱɧɨ 
ɚɤɬɢɜɨɜɚɧɢɯ� ɜɨɞɧɢɯ� ɪɨɡɱɢɧɿɜ, ɳɨ� ɜɢɤɥɢɤɚɽ� ɪɨɡɝɨɪ-
ɬɚɧɧɹ�ɛɿɥɤɨɜɨʀ�ɫɬɪɭɤɬɭɪɢ. 

ɉɨɪɹɞ� ɿɡ�ɛɿɥɤɚɦɢ�ɮɪɚɤɰɿɹ�ɤɪɨɯɦɚɥɸ�ɽ�ɧɟɨɞɧɨɪɿ-
ɞɧɨɸ� ɿ� ɫɤɥɚɞɚɽɬɶɫɹ� ɡ� ɜɡɚɽɦɨɩɨɜ¶ɹɡɚɧɢɯ� ɧɚɛɭɯɥɢɯ� ɡɟ-
ɪɟɧ.  Ʉɪɨɯɦɚɥɶɧɿ� ɡɟɪɧɚ,  ɹɤɿ� ɦɿɫɬɹɬɶɫɹ� ɜ� ɛɨɪɨɲɧɿ,  
ɩɨɞɿɥɹɸɬɶ� ɧɚ� ɜɤɥɸɱɟɧɧɹ� Ⱥ-  ɿ� ȼ�ɬɢɩɭ.  Ⱦɥɹ� ɡɟɪɟɧ� Ⱥ-
ɬɢɩɭ� ɯɚɪɚɤɬɟɪɧɚ� ɞɢɫɤɨɜɚ� ɚɛɨ� ɥɿɧɡɨɩɨɞɿɛɧɚ� ɮɨɪɦɚ� ɿ 
ɪɨɡɦɿɪ 10 – 38 ɦɤɦ, ɚ�ȼ�ɬɢɩ�ɹɜɥɹɽ�ɫɨɛɨɸ�ɫɮɟɪɢɱɧɿ�ɚɛɨ 
ɤɭɬɤɨɜɿ�ɡɟɪɧɚ�ɪɨɡɦɿɪɨɦ�ɦɟɧɲɟ 10 ɦɤɦ [11, 12]. ɇɟɡɜɚ-
ɠɚɸɱɢ� ɧɚ� ɬɟ, ɳɨ� ɞɪɿɛɧɢɯ� ɡɟɪɟɧ� ɤɪɨɯɦɚɥɸ� ɜ� ɬɿɫɬɿ 
ɛɥɢɡɶɤɨ� ɩɨɥɨɜɢɧɢ� ɜɿɞ� ɡɚɝɚɥɶɧɨʀ� ɤɿɥɶɤɨɫɬɿ [13], ɜɨɧɢ 
ɦɟɧɲɟ�ɜɩɥɢɜɚɸɬɶ�ɧɚ�ɮɨɪɦɭɜɚɧɧɹ�ɫɬɪɭɤɬɭɪɢ�ɬɿɫɬɚ, ɧɿɠ 
ɤɪɭɩɧɿ.  Ʉɪɨɯɦɚɥɶɧɿ� ɡɟɪɧɚ� Ⱥ�ɬɢɩɭ,  ɧɚ� ɜɿɞɦɿɧɭ� ɜɿɞ� ȼ-
ɬɢɩɭ,  ɩɿɞ�ɱɚɫ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɬɿɫɬɚ�ɡɛɿɥɶɲɭɸɬɶɫɹ�ɜ�ɪɨɡ-
ɦɿɪɚɯ�ɡɚ�ɪɚɯɭɧɨɤ�ɧɚɛɭɯɚɧɧɹ�ɬɚ�ɜɫɬɭɩɚɸɬɶ�ɭ�ɜɡɚɽɦɨɞɿɸ 
ɡ�ɛɿɥɤɨɜɢɦɢ�ɫɤɥɚɞɨɜɢɦɢ. 

ɉɪɢ� ɩɨɪɿɜɧɹɧɧɿ� ɡɨɛɪɚɠɟɧɶ� ɬɿɫɬɚ� ɧɚ� ɨɫɧɨɜɿ� ɡɜɢ-
ɱɚɣɧɨʀ�ɦɚɝɿɫɬɪɚɥɶɧɨʀ�ɜɨɞɢ (ɪɢɫ. 1ɛ) ɬɚ�ɩɥɚɡɦɨɯɿɦɿɱɧɨ 
ɚɤɬɢɜɨɜɚɧɢɯ� ɜɨɞɧɢɯ� ɪɨɡɱɢɧɿɜ (ɪɢɫ. 1ɝ) ɤɿɥɶɤɿɫɬɶ� ɬɚ 
ɮɨɪɦɚ�ɡɟɪɟɧ�ȼ�ɬɢɩɭ�ɞɥɹ�ɪɿɡɧɢɯ�ɡɪɚɡɤɿɜ�ɽ�ɦɚɣɠɟ�ɨɞɧɚ-
ɤɨɜɨɸ. ɍɜɚɝɭ� ɩɪɢɜɟɪɬɚɸɬɶ� ɨɫɨɛɥɢɜɨɫɬɿ� ɪɨɡɦɿɪɿɜ� ɿ 
ɮɨɪɦɢ�ɜɤɥɸɱɟɧɶ�ɤɪɨɯɦɚɥɸ�Ⱥ�ɬɢɩɭ. Ⱦɥɹ�ɬɿɫɬɚ, ɩɪɢɝɨ-
ɬɨɜɚɧɨɝɨ� ɡɚ�ɬɪɚɞɢɰɿɣɧɨɸ�ɬɟɯɧɨɥɨɝɿɽɸ, ɦɚɤɫɢɦɚɥɶɧɢɣ 
ɪɨɡɦɿɪ�ɬɚɤɢɯ�ɡɟɪɟɧ�ɧɟ�ɩɟɪɟɜɢɳɭɽ 20 ɦɤɦ. ȼɨɧɢ�ɦɚɸɬɶ 
ɨɤɪɭɝɥɭ� ɥɿɧɡɨɩɨɞɿɛɧɭ� ɮɨɪɦɭ, ɿɧɤɨɥɢ� ɜɢɬɹɝɧɭɬɭ� ɬɚ 
ɞɟɳɨ�ɞɟɮɨɪɦɨɜɚɧɭ, ɳɨ, ɦɨɠɥɢɜɨ, ɩɨɜ¶ɹɡɚɧɨ� ɡ�ɪɿɡɧɨɸ 
ɩɪɨɧɢɤɧɨɸ�ɡɞɚɬɧɿɫɬɸ�ɦɚɝɿɫɬɪɚɥɶɧɨʀ� ɩɢɬɧɨʀ� ɜɨɞɢ, ɞɥɹ 
ɹɤɨʀ�ɯɚɪɚɤɬɟɪɧɚ�ɧɚɹɜɧɿɫɬɶ�ɤɥɚɫɬɟɪɿɜ�ɡɧɚɱɧɢɯ�ɪɨɡɦɿɪɿɜ. 
Ʉɪɨɯɦɚɥɶɧɿ� ɡɟɪɧɚ� Ⱥ�ɬɢɩɭ� ɜ� ɬɿɫɬɿ� ɧɚ� ɨɫɧɨɜɿ� ɪɨɡɱɢɧɿɜ, 
ɩɿɞɞɚɧɢɯ�ɞɿʀ�ɤɨɧɬɚɤɬɧɨʀ�ɧɟɪɿɜɧɨɜɚɠɧɨʀ�ɩɥɚɡɦɢ, ɦɚɸɬɶ 

ɛɿɥɶɲ� ɨɤɪɭɝɥɭ, ɩɪɚɜɢɥɶɧɭ� ɮɨɪɦɭ� ɬɚ� ɪɨɡɦɿɪɢ� ɞɨ 35 
ɦɤɦ, ɳɨ�ɜɤɚɡɭɽ� ɧɚ�ɡɛɿɥɶɲɟɧɧɹ� ɫɬɭɩɟɧɹ� ʀɯ�ɜɨɞɨɩɨɝɥɢ-
ɧɚɥɶɧɨʀ� ɡɞɚɬɧɨɫɬɿ� ɡɚ� ɪɚɯɭɧɨɤ� ɫɬɪɭɤɬɭɪɧɢɯ� ɨɫɨɛɥɢɜɨ-
ɫɬɟɣ� ɬɚɤɢɯ� ɪɨɡɱɢɧɿɜ. Ɉɬɪɢɦɚɧɿ� ɞɚɧɿ� ɬɚɤɨɠ� ɩɿɞɬɜɟɪ-
ɞɠɭɸɬɶɫɹ� ɪɟɡɭɥɶɬɚɬɚɦɢ� ɬɟɪɦɨɝɪɚɜɿɦɟɬɪɢɱɧɨɝɨ 
ɚɧɚɥɿɡɭ�ɬɿɫɬɚ, ɡɚ�ɹɤɢɦ�ɜɫɬɚɧɨɜɥɟɧɨ, ɳɨ�ɜɦɿɫɬ�ɡɜ¶ɹɡɚɧɨʀ 
ɤɪɨɯɦɚɥɟɦ�ɜɨɥɨɝɢ�ɜ�ɬɿɫɬɿ�ɧɚ�ɨɫɧɨɜɿ�ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤ-
ɬɢɜɨɜɚɧɢɯ�ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ�ɡɪɨɫɬɚɽ�ɞɨ 6 % [14]. 

&ɥɿɞ� ɜɿɞɡɧɚɱɢɬɢ, ɳɨ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɜɩɥɢɜɭ� ɧɚ 
ɦɿɤɪɨɫɬɪɭɤɬɭɪɭ� ɬɿɫɬɚ� ɪɨɡɱɢɧɿɜ, ɩɿɞɞɚɧɢɯ� ɞɿʀ� ɤɨɧɬɚɤɬ-
ɧɨʀ�ɧɟɪɿɜɧɨɜɚɠɧɨʀ�ɩɥɚɡɦɢ, ɭ�ɩɨɪɿɜɧɹɧɧɿ�ɡ�ɦɚɝɿɫɬɪɚɥɶ-
ɧɨɸ� ɜɨɞɨɸ� ɛɟɡ� ɛɭɞɶ�ɹɤɨʀ� ɨɛɪɨɛɤɢ, ɧɟ� ɨɛɦɟɠɭɸɬɶɫɹ 
ɞɚɧɢɦɢ� ɪɢɫ. 1. Ɂɦɿɧɢ� ɫɬɪɭɤɬɭɪɧɢɯ� ɨɫɨɛɥɢɜɨɫɬɟɣ� ɞɨ-
ɫɥɿɞɠɭɜɚɧɢɯ�ɡɪɚɡɤɿɜ�ɛɭɥɢ�ɡɚɮɿɤɫɨɜɚɧɿ�ɧɚ�ɪɿɡɧɢɯ�ɞɿɥɹɧ-
ɤɚɯ� ɬɿɫɬɨɜɨʀ� ɦɚɫɢ (ɪɢɫ. 2), ɳɨ� ɧɚɞɚɽ� ɞɨɫɬɨɜɿɪɧɨɫɬɿ 
ɨɩɢɫɚɧɢɦ�ɜɢɳɟ�ɟɮɟɤɬɚɦ. 

Ɍɚɤɢɦ� ɱɢɧɨɦ, ɨɬɪɢɦɚɧɿ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɿ� ɞɚɧɿ 
ɜɤɚɡɭɸɬɶ� ɧɚ� ɬɟ, ɳɨ� ɩɥɚɡɦɨɯɿɦɿɱɧɨ� ɚɤɬɢɜɨɜɚɧɿ� ɜɨɞɧɿ 
ɪɨɡɱɢɧɢ� ɜɩɥɢɜɚɸɬɶ� ɧɚ� ɫɬɪɭɤɬɭɪɭ�ɬɿɫɬɚ�ɧɚ�ɦɿɤɪɨɪɿɜɧɿ. 
ȼɢɤɨɪɢɫɬɚɧɧɹ� ɪɨɡɱɢɧɿɜ, ɩɿɞɞɚɧɢɯ� ɞɿʀ� ɤɨɧɬɚɤɬɧɨʀ 
ɧɟɪɿɜɧɨɜɚɠɧɨʀ� ɩɥɚɡɦɢ, ɞɥɹ� ɡɚɦɿɲɭɜɚɧɧɹ� ɩɲɟɧɢɱɧɨɝɨ 
ɬɿɫɬɚ� ɡɚɦɿɫɬɶ�ɦɚɝɿɫɬɪɚɥɶɧɨʀ�ɩɢɬɧɨʀ�ɜɨɞɢ�ɛɟɡ�ɛɭɞɶ�ɹɤɨʀ 
ɩɨɩɟɪɟɞɧɶɨʀ� ɩɿɞɝɨɬɨɜɤɢ� ɡɚɛɟɡɩɟɱɭɽ� ɭɬɜɨɪɟɧɧɹ� ɪɨɡɜɢ-
ɧɭɬɨʀ� ɛɿɥɤɨɜɨʀ� ɦɚɬɪɢɰɿ� ɬɚ� ɡɛɿɥɶɲɟɧɧɹ� ɪɨɡɦɿɪɿɜ� ɤɪɨɯ-
ɦɚɥɶɧɢɯ� ɡɟɪɟɧ� ɡɚ�ɪɚɯɭɧɨɤ� ʀɯ� ɧɚɛɭɯɚɧɧɹ. Ɍɚɤɿ�ɡɦɿɧɢ� ɜ 
ɦɿɤɪɨɫɬɪɭɤɬɭɪɿ�ɬɿɫɬɨɜɨʀ�ɦɚɫɢ�ɫɩɪɢɹɬɢɦɭɬɶ�ɮɨɪɦɭɜɚɧ-
ɧɸ�ɤɿɧɰɟɜɨɝɨ� ɯɥɿɛɨɛɭɥɨɱɧɨɝɨ� ɜɢɪɨɛɭ� ɡ� ɩɨɤɪɚɳɟɧɢɦɢ 
ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɦɢ� ɬɚ� ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ� ɯɚɪɚɤɬɟɪɢ-
ɫɬɢɤɚɦɢ. Ɍɨɦɭ�ɜ�ɩɨɞɚɥɶɲɨɦɭ�ɩɥɚɧɭɽɬɶɫɹ�ɩɪɨɜɟɞɟɧɧɹ 
ɞɨɫɥɿɞɠɟɧɶ� ɦɿɤɪɨɫɬɪɭɤɬɭɪɧɢɯ� ɨɫɨɛɥɢɜɨɫɬɟɣ� ɯɥɿɛɨɩɟ-
ɤɚɪɫɶɤɨʀ�ɩɪɨɞɭɤɰɿʀ�ɧɚ�ɨɫɧɨɜɿ�ɩɥɚɡɦɨɯɿɦɿɱɧɨ�ɚɤɬɢɜɨɜɚ-
ɧɢɯ�ɜɨɞɧɢɯ�ɪɨɡɱɢɧɿɜ. 
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ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 

ȾɈɋɅȱȾɀȿɇɇə�ɋɌȺȻȱɅɖɇɈɋɌȱ�ɄɍɉȺɀɈȼȺɇɂɏ�ɈɅȱɃ�ɍ�ɉɊɈɐȿɋȱ�Ȳɏ�ɁȻȿɊȱȽȺɇɇə 
Ɉɞɧɢɦ�ɡ�ɩɪɿɨɪɢɬɟɬɧɢɯ�ɧɚɩɪɹɦɤɿɜ�ɞɟɪɠɚɜɧɨʀ�ɩɨɥɿɬɢɤɢ�ɭ�ɫɮɟɪɿ 

ɡɞɨɪɨɜɨɝɨ� ɯɚɪɱɭɜɚɧɧɹ� ɽ� ɫɬɜɨɪɟɧɧɹ� ɬɟɯɧɨɥɨɝɿɣ� ɹɤɿɫɧɨ� ɧɨɜɢɯ� ɯɚɪɱɨ-
ɜɢɯ� ɩɪɨɞɭɤɬɿɜ, ɩɪɢɡɧɚɱɟɧɢɯ� ɧɟ� ɬɿɥɶɤɢ� ɞɥɹ� ɞɢɮɟɪɟɧɰɿɣɨɜɚɧɨɝɨ� ɡɚ-
ɛɟɡɩɟɱɟɧɧɹ�ɥɸɞɟɣ�ɜ�ɯɚɪɱɨɜɢɯ�ɪɟɱɨɜɢɧɚɯ�ɿ� ɟɧɟɪɝɿʀ�ɚɥɟ�ɣ�ɡɞɚɬɧɢɯ�ɞɨ 
ɩɪɨɮɿɥɚɤɬɢɤɢ�ɪɿɡɧɢɯ�ɡɚɯɜɨɪɸɜɚɧɶ, ɡɦɿɰɧɟɧɧɹ�ɡɚɯɢɫɧɢɯ�ɮɭɧɤɰɿɣ�ɨɪ-
ɝɚɧɿɡɦɭ�ɣ�ɚɞɟɤɜɚɬɧɨʀ�ɚɞɚɩɬɚɰɿʀ�ɥɸɞɢɧɢ�ɞɨ�ɨɬɨɱɭɸɱɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ. 
Ɉɞɧɢɦ� ɿɡ� ɤɥɸɱɨɜɢɯ� ɧɚɩɪɹɦɤɿɜ� ɪɨɡɜ
ɹɡɚɧɧɹ� ɨɤɪɟɫɥɟɧɨʀ� ɩɪɨɛɥɟɦɢ� ɽ 
ɪɨɡɪɨɛɤɚ� ɿ� ɜɩɪɨɜɚɞɠɟɧɧɹ� ɯɚɪɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ� ɡɛɚɥɚɧɫɨɜɚɧɨɝɨ�ɠɢɪ-
ɧɨɤɢɫɥɨɬɧɨɝɨ� ɫɤɥɚɞɭ, ɡɛɚɝɚɱɟɧɢɯ�ɛɿɨɥɨɝɿɱɧɨ�ɚɤɬɢɜɧɢɦɢ�ɞɨɛɚɜɤɚɦɢ 
ɩɪɢɪɨɞɧɨɝɨ�ɩɨɯɨɞɠɟɧɧɹ. Ɍɨɦɭ�ɫɬɜɨɪɟɧɧɹ�ɬɚ�ɜɩɪɨɜɚɞɠɟɧɧɹ�ɭ�ɦɚɫɨɜɟ 
ɜɢɪɨɛɧɢɰɬɜɨ�ɧɨɜɢɯ�ɜɢɞɿɜ�ɤɭɩɚɠɨɜɚɧɢɯ�ɨɥɿɣ�ɫɭɦɿɲɟɣ�ɮɭɧɤɰɿɨɧɚɥɶ-
ɧɨɝɨ� ɩɪɢɡɧɚɱɟɧɧɹ� ɡɿ� ɡɛɚɥɚɧɫɨɜɚɧɢɦ� ɫɤɥɚɞɨɦ� ɠɢɪɧɢɯ� ɤɢɫɥɨɬ� ɦɚɽ 
ɜɚɠɥɢɜɟ�ɡɧɚɱɟɧɧɹ�ɞɥɹ�ɧɚɫɟɥɟɧɧɹ�ɍɤɪɚʀɧɢ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɡɞɨɪɨɜɟ�ɯɚɪɱɭɜɚɧɧɹ, ɠɢɪɧɨɤɢɫɥɨɬɧɢɣ�ɫɤɥɚɞ, 
ɤɭɩɚɠɨɜɚɧɿ�ɨɥɿʀ�ɫɭɦɿɲɿ, ɨɤɢɫɧɟɧɧɹ, ɬɟɪɦɿɧ�ɡɛɟɪɿɝɚɧɧɹ. 

One of priority directions of public policy in area of healthy feed 
there is creation of technologies qualitatively the new food foods, in-
tended not only for the differentiated providing of people in food sub-
stances and energy but also apt at a prophylaxis different diseases, 
strengthening of protective functions of organism and adequate adapta-
tion of man to the environment. One of key trends of decision of the out-
lined problem there is development and by introduction of the food 
foods of the balanced fatty acids composition, enriched biologically by 
active additions of natural origin. Therefore creation and applying in 
mass industry of new types of oils-mixtures of the functional setting 
with the balanced composition of fat acids have an important value for 
the population of Ukraine. 

Keywords: healthy feed, fatty acids composition, oils-mixtures, 
oxidation, term. 

Ⱦɨɫɥɿɞɠɟɧɧɹ� ɜɿɬɱɢɡɧɹɧɢɯ� ɿ� ɿɧɨɡɟɦɧɢɯ� ɜɱɟɧɢɯ 
ɩɨɤɚɡɚɥɢ, ɳɨ�ɩɪɢ�ɨɰɿɧɸɜɚɧɧɿ�ɯɚɪɱɨɜɨʀ�ɰɿɧɧɨɫɬɿ�ɠɢɪɿɜ 
ɩɨɪɹɞ�ɡɿ�ɫɩɿɜɜɿɞɧɨɲɟɧɧɹɦ�ɧɚɫɢɱɟɧɢɯ, ɦɨɧɨ- ɿ�ɩɨɥɿɧɟ-
ɧɚɫɢɱɟɧɢɯ (ɉɇɀɄ) ɠɢɪɧɢɯ� ɤɢɫɥɨɬ� ɧɟɨɛɯɿɞɧɨ� ɬɚɤɨɠ 
ɜɪɚɯɨɜɭɜɚɬɢ�ɛɚɥɚɧɫ�ɉɇɀɄ�ɫɿɦɟɣɫɬɜɚ�Ȧ-6 (ɥɿɧɨɥɟɧɨɜɚ, 
Ȗ�ɥɿɧɨɥɟɧɨɜɚ, ɚɪɚɯɿɞɨɧɨɜɚ) ɿ� Ȧ-3 (Į�ɥɿɧɨɥɟɧɨɜɚ, ɟɣɤɨ-
ɡɚɩɟɧɬɚɽɧɨɜɚ, ɞɨɤɨɡɚɝɟɤɫɚɽɧɨɜɚ).  

ɉɇɀɄ� ɦɨɠɭɬɶ� ɧɚɞɯɨɞɢɬɢ� ɡ� ɪɚɰɿɨɧɨɦ� ɭ� ɪɿɡɧɢɯ 
ɤɿɥɶɤɨɫɬɹɯ, ɚɥɟ� ɪɟɚɥɿɡɚɰɿɹ� ʀɯ� ɛɿɨɥɨɝɿɱɧɨʀ� ɞɿʀ� ɦɨɠɥɢɜɚ 
ɥɢɲɟ� ɩɪɢ� ɡɚɡɧɚɱɟɧɨɦɭ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɿ� ɟɫɟɧɰɿɣɧɢɯ 
ɤɢɫɥɨɬ. ɍ� ɪɟɡɭɥɶɬɚɬɿ� ɦɟɬɚɛɨɥɿɡɦɭ� ɰɢɯ� ɤɢɫɥɨɬ� ɜ� ɨɪ-
ɝɚɧɿɡɦɿ� ɭɬɜɨɪɸɸɬɶɫɹ� ɟɣɤɨɡɚɧɨʀɞɢ, ɩɪɨɫɬɚɝɥɚɧɞɿɧɢ� ɿ 
ɥɟɣɤɨɬɪɿɽɧɢ, ɜɚɠɥɢɜɿ� ɞɥɹ� ɩɟɪɟɛɿɝɭ� ɩɪɨɰɟɫɿɜ 
ɮɿɡɿɨɥɨɝɿɱɧɨʀ�ɿ�ɝɨɪɦɨɧɚɥɶɧɨʀ�ɪɟɝɭɥɹɰɿʀ, ɩɪɨɮɿɥɚɤɬɢɤɢ�ɿ 
ɥɿɤɭɜɚɧɧɹ� ɯɪɨɧɿɱɧɢɯ� ɚɥɟɪɝɿɱɧɢɯ, ɚɭɬɨɿɦɭɧɧɢɯ, ɫɟɪɰɟ-
ɜɨ�ɫɭɞɢɧɧɢɯ�ɿ�ɨɧɤɨɥɨɝɿɱɧɢɯ�ɡɚɯɜɨɪɸɜɚɧɶ. Ɍɨɦɭ�ɜɢɧɢ-
ɤɚɽ� ɧɟɨɛɯɿɞɧɿɫɬɶ� ɜɢɡɧɚɱɟɧɧɹ� ɧɨɪɦ� ɫɩɨɠɢɜɚɧɧɹ� ɪɨɫ-
ɥɢɧɧɢɯ� ɨɥɿɣ – ɨɫɧɨɜɧɨɝɨ� ɞɠɟɪɟɥɚ� ɧɟɧɚɫɢɱɟɧɢɯ� ɠɢɪ-
ɧɢɯ�ɤɢɫɥɨɬ, ɨɫɤɿɥɶɤɢ�ɪɿɡɧɢɣ�ɫɬɭɩɿɧɶ�ɞɟɮɿɰɢɬɭ�ɉɇɀɄ 
ɚɛɨ,  ɧɚɜɩɚɤɢ,  ɜɢɫɨɤɿ� ʀɯ�ɞɨɡɢ�ɦɨɠɭɬɶ�ɜɢɤɥɢɤɚɬɢ�ɩɨɪɭ-
ɲɟɧɧɹ�ʀɯ�ɡɚɫɜɨɽɧɧɹ. 

Ɂɚ� ɫɭɱɚɫɧɢɦɢ� ɭɹɜɥɟɧɧɹɦɢ, ɫɩɨɠɢɜɚɧɧɹ� ɉɇɀɄ 
ɹɤ�ɟɫɟɧɰɿɣɧɨɝɨ�ɮɚɤɬɨɪɚ�ɯɚɪɱɭɜɚɧɧɹ�ɩɨɜɢɧɧɨ�ɫɤɥɚɞɚɬɢ 
4-6 % ɤɚɥɨɪɿɣɧɨɫɬɿ� ɞɨɛɨɜɨɝɨ� ɪɚɰɿɨɧɭ. Ⱥɞɟɤɜɚɬɧɢɣ 

ɪɿɜɟɧɶ� ɫɩɨɠɢɜɚɧɧɹ� ɥɿɧɨɥɟɜɨʀ� ɤɢɫɥɨɬɢ� ɜɿɞɩɨɜɿɞɚɽ 10 
ɝ�ɞɨɛɭ, ɥɿɧɨɥɟɧɨɜɨʀ – 1 ɝ�ɞɨɛɭ (ɜɟɪɯɧɿɣ� ɞɨɩɭɫɬɢɦɢɣ 
ɪɿɜɟɧɶ� ɫɩɨɠɢɜɚɧɧɹ – 3 ɝ�ɞɨɛɭ) [1]. ɉɪɢ� ɰɶɨɦɭ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɥɿɧɨɥɟɜɨʀ�ɿ�ɥɿɧɨɥɟɧɨɜɨʀ�ɤɢɫɥɨɬ�ɩɨɜɢɧ-
ɧɨ�ɛɭɬɢ�ɩɨɪɹɞɤɭ (9...10):1. Ⱦɥɹ�ɥɸɞɟɣ�ɥɿɬɧɿɯ�ɿ�ɬɢɯ, ɳɨ 
ɫɬɪɚɠɞɚɸɬɶ� ɧɚ� ɫɟɪɰɟɜɨ�ɫɭɞɢɧɧɿ� ɡɚɯɜɨɪɸɜɚɧɧɹ, ɪɟɤɨ-
ɦɟɧɞɨɜɚɧɢɣ�ɪɿɜɟɧɶ�ɉɇɀɄ�ɡɛɿɥɶɲɭɽɬɶɫɹ�ɞɨ 40 %, ɩɪɢ 
ɰɶɨɦɭ� ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɥɿɧɨɥɟɜɨʀ� ɿ�ɥɿɧɨɥɟɧɨɜɨʀ�ɤɢɫɥɨɬ 
ɡɦɿɧɸɽɬɶɫɹ� ɞɨ� ɡɧɚɱɟɧɶ� ɩɨɪɹɞɤɭ (3...4): 1 [2]. Ɍɨɛɬɨ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ� Ȧ-6:Ȧ-3 ɉɇɀɄ� ɜ� ɪɚɰɿɨɧɿ� ɡɞɨɪɨɜɨʀ 
ɥɸɞɢɧɢ�ɦɚɽ� ɫɬɚɧɨɜɢɬɢ 10:1, ɚ� ɞɥɹ� ɥɿɤɭɜɚɥɶɧɨɝɨ� ɯɚɪ-
ɱɭɜɚɧɧɹ – ɜɿɞ 3:1 ɞɨ 5:1 [3].  

ɇɚɣɩɨɲɢɪɟɧɿɲɿ� ɪɨɫɥɢɧɧɿ� ɨɥɿʀ (ɫɨɧɹɲɧɢɤɨɜɚ, 
ɫɨɽɜɚ, ɪɿɩɚɤɨɜɚ, ɩɚɥɶɦɨɜɚ�ɿɧ.) ɧɟ�ɜɨɥɨɞɿɸɬɶ�ɨɩɬɢɦɚɥɶ-
ɧɢɦ� ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ� ɿ� ɚɰɢɥɝɥɿɰɟɪɨɥɨɜɢɦ� ɫɤɥɚɞɨɦ� ɿ 
ɬɨɦɭ� ɧɟ� ɜɥɚɲɬɨɜɭɸɬɶ� ɫɩɨɠɢɜɚɱɿɜ, ɹɤɿ� ɞɨɬɪɢɦɭɸɬɶɫɹ 
ɡɞɨɪɨɜɨɝɨ�ɫɩɨɫɨɛɭ�ɠɢɬɬɹ. 

ɍ�ȯɜɪɨɩɿ�ɤɭɩɚɠɿ�ɡ�ɪɿɡɧɢɯ�ɜɢɞɿɜ�ɨɥɿɣ�ɞɭɠɟ�ɩɨɩɭ-
ɥɹɪɧɿ, ɩɪɨɬɟ�ɜ� ɭɤɪɚʀɧɰɿɜ�ɤɭɥɶɬɭɪɚ�ɫɩɨɠɢɜɚɧɧɹ�ɬɚɤɨɝɨ 
ɩɪɨɞɭɤɬɭ� ɳɟ� ɧɟ� ɫɮɨɪɦɨɜɚɧɚ. ɍɤɪɚʀɧɰɿ� ɫɩɨɠɢɜɚɸɬɶ 
ɨɥɿʀ, ɳɨ� ɦɿɫɬɹɬɶ� ɠɢɪɧɿ� ɤɢɫɥɨɬɢ� ɫɿɦɟɣɫɬɜɚ� Ȧ-6, 
ɡɞɟɛɿɥɶɲɨɝɨ� ɫɨɧɹɲɧɢɤɨɜɭ� ɨɥɿɸ, ɿ� ɩɪɚɤɬɢɱɧɨ� ɜɢɤɥɸ-
ɱɢɥɢ� ɡɿ� ɫɜɨɝɨ� ɪɚɰɿɨɧɭ� ɩɪɨɞɭɤɬɢ, ɛɚɝɚɬɿ� ɧɚ� ɤɢɫɥɨɬɢ 
ɫɿɦɟɣɫɬɜɚ� Ȧ-3 – ɥɥɹɧɭ, ɪɿɩɚɤɨɜɭ, ɪɢɠɿɽɜɭ� ɨɥɿʀ, ɬɚ� ɡ 
ɝɪɟɰɶɤɨɝɨ� ɝɨɪɿɯɚ. Ɉɥɿɸ� ɿɡ� ɡɚɞɚɧɢɦ� ɡɛɚɥɚɧɫɨɜɚɧɢɦ 
ɫɤɥɚɞɨɦ� ɠɢɪɧɢɯ� ɤɢɫɥɨɬ� ɦɨɠɧɚ� ɨɞɟɪɠɚɬɢ� ɦɟɬɨɞɨɦ 
ɡɦɿɲɭɜɚɧɧɹ (ɤɭɩɚɠɭɜɚɧɧɹ) ɞɜɨɯ�ɬɪɶɨɯ�ɨɥɿɣ�ɡ�ɜɿɞɨɦɢɦ 
ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ� ɫɤɥɚɞɨɦ [1]. ȿɤɨɧɨɦɿɱɧɚ� ɟɮɟɤ-
ɬɢɜɧɿɫɬɶ� ɿ� ɩɪɨɫɬɨɬɚ� ɬɟɯɧɨɥɨɝɿʀ� ɨɞɟɪɠɚɧɧɹ� ɤɭɩɚɠɨɜɚ-
ɧɢɯ�ɨɥɿɣ�ɜɢɜɨɞɹɬɶ� ʀɯ�ɜɢɪɨɛɧɢɰɬɜɨ�ɜ�ɪɨɡɪɹɞ�ɧɚɣɛɿɥɶɲ 
ɚɤɬɭɚɥɶɧɢɯ�ɿ�ɩɟɪɫɩɟɤɬɢɜɧɢɯ. 

Ɇɟɬɚ� ɪɨɛɨɬɢ – ɜɫɬɚɧɨɜɢɬɢ� ɩɪɢɧɰɢɩɨɜɭ� ɦɨɠ-
ɥɢɜɿɫɬɶ�ɩɿɞɛɨɪɭ�ɫɤɥɚɞɭ�ɤɭɩɚɠɨɜɚɧɢɯ�ɨɥɿɣ�ɡɿ�ɡɛɚɥɚɧɫɨ-
ɜɚɧɢɦ� ɠɢɪɧɨɤɢɫɥɨɬɧɢɦ� ɫɤɥɚɞɨɦ, ɩɨɞɨɜɠɟɧɢɦ 
ɬɟɪɦɿɧɨɦ� ɡɛɟɪɿɝɚɧɧɹ� ɬɚ� ɬɪɚɞɢɰɿɣɧɢɦɢ� ɨɪɝɚɧɨɥɟɩɬɢɱ-
ɧɢɦɢ�ɜɥɚɫɬɢɜɨɫɬɹɦɢ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ� ɩɪɨɜɟɞɟɧɿ� ɜ� ɥɚɛɨɪɚɬɨɪɿʀ� ɤɚɮɟɞɪɢ 
ɬɟɯɧɨɥɨɝɿʀ� ɠɢɪɿɜ� ɿ� ɩɚɪɮɭɦɟɪɧɨ�ɤɨɫɦɟɬɢɱɧɢɯ� ɩɪɨ-
ɞɭɤɬɿɜ�ɇɍɏɌ�ɬɚ�ɜ�ɯɪɨɦɚɬɨɝɪɚɮɿɱɧɿɣ�ɥɚɛɨɪɚɬɨɪɿʀ�ɇɚɭ-
ɤɨɜɨ�ɞɨɫɥɿɞɧɨɝɨ�ɰɟɧɬɪɭ�ɜɢɩɪɨɛɭɜɚɧɶ�ɩɪɨɞɭɤɰɿʀ «ɍɤɪ-
ɦɟɬɪɬɟɫɬɫɬɚɧɞɚɪɬ». 

ɇɚɦɢ� ɩɪɨɚɧɚɥɿɡɨɜɚɧɨ� ɫɤɥɚɞ� ɠɢɪɧɢɯ� ɤɢɫɥɨɬ 15 
ɬɪɚɞɢɰɿɣɧɢɯ� ɬɚ� ɟɤɡɨɬɢɱɧɢɯ� ɨɥɿɣ� ɿ� ɜɫɬɚɧɨɜɥɟɧɨ� ɜɦɿɫɬ 
ɧɚɫɢɱɟɧɢɯ, ɦɨɧɨ- ɬɚ�ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ�ɠɢɪɧɢɯ�ɤɢɫɥɨɬ, 
ɡɨɤɪɟɦɚ�ɪɨɞɢɧ�Ȧ-6 ɬɚ�Ȧ-3 (ɬɚɛɥ.). 

Ⱥɧɚɥɿɡ� ɞɨɫɥɿɞɠɭɜɚɧɢɯ� ɨɥɿɣ� ɩɨɤɚɡɭɽ� ɫɭɬɬɽɜɿ� ɜɿɞ-
ɦɿɧɧɨɫɬɿ� ɭ� ʀɯ� ɫɤɥɚɞɿ. Ɉɫɧɨɜɨɸ�ɞɥɹ� ɫɤɥɚɞɚɧɧɹ� ɤɭɩɚɠɭ 
ɨɛɪɚɧɨ�ɫɨɧɹɲɧɢɤɨɜɭ�ɨɥɿɸ. ɐɟ�ɬɪɚɞɢɰɿɣɧɢɣ�ɧɟɞɟɮɿɰɢɬ- 


