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ɜɚɧɢɹ� ɬɪɟɬɶɟɣ� ɮɪɚɤɰɢɢ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɜ� ɫɜɹɡɢ� ɫ 
ɦɟɧɶɲɢɦ�ɤɨɥɢɱɟɫɬɜɨɦ�ɧɟɨɛɯɨɞɢɦɨɝɨ�ɨɛɴɟɦɚ�ɝɚɡɚ, ɩɚ-
ɬɪɭɛɨɤ� ɩɨɞɚɱɢ� ɯɨɥɨɞɧɨɝɨ� ɜɨɡɞɭɯɚ 14 ɢɦɟɟɬ� ɦɟɧɶɲɟɟ 
ɩɪɨɯɨɞɧɨɟ� ɫɟɱɟɧɢɟ,  ɱɟɦ�ɩɚɬɪɭɛɨɤ 19.  Ȼɚɪɚɛɚɧɵ 5  ɢ 8  
ɜɪɚɳɚɸɬɫɹ�ɩɪɨɬɢɜ�ɱɚɫɨɜɨɣ� ɫɬɪɟɥɤɢ� ɞɥɹ� ɡɚɞɚɧɢɹ�ɩɪɚ-
ɜɢɥɶɧɨɝɨ�ɧɚɩɪɚɜɥɟɧɢɹ�ɞɜɢɠɟɧɢɹ�ɫɵɪɶɹ.  

ɉɪɟɞɥɨɠɟɧɧɵɣ� ɜɚɪɢɚɧɬ� ɤɪɢɨɫɟɩɚɪɚɬɨɪɚ� ɨɬ� ɩɪɨ-
ɬɨɬɢɩɚ, ɩɪɟɞɥɨɠɟɧɧɨɝɨ�ȼ�ȼ. ɂɥɸɯɢɧɵɦ�ɞɥɹ� ɪɚɡɞɟɥɟ-
ɧɢɹ� ɦɹɫɨɤɨɫɬɧɨɝɨ� ɫɵɪɶɹ, ɨɬɥɢɱɚɟɬɫɹ� ɬɟɦ, ɱɬɨ� ɩɪɨɢɫ-
ɯɨɞɢɬ� ɪɚɡɞɟɥɟɧɢɟ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɧɚ� ɬɪɢ� ɮɪɚɤ-
ɰɢɢ. ɉɟɪɜɚɹ� ɮɪɚɤɰɢɹ� ɢɫɩɨɥɶɡɭɟɬɫɹ� ɜ� ɩɪɢɝɨɬɨɜɥɟɧɢɢ 
ɮɚɪɲɚ, ɜ�ɨɜɨɳɧɵɯ�ɫɚɥɚɬɚɯ. ȼɬɨɪɚɹ�ɮɪɚɤɰɢɹ�ɢɫɩɨɥɶɡɭ-
ɟɬɫɹ� ɞɥɹ� ɩɪɢɝɨɬɨɜɥɟɧɢɹ� ɛɭɬɟɪɛɪɨɞɧɵɯ� ɩɚɫɬ. Ɍɪɟɬɶɹ 
ɮɪɚɤɰɢɹ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɞɥɹ� ɨɛɨɝɚɳɟɧɢɹ�ɩɢɳɟɜɵɯ�ɩɪɨ-
ɞɭɤɬɨɜ�ɥɟɝɤɨɭɫɜɨɹɟɦɵɦɢ�ɦɢɧɟɪɚɥɶɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ, 
ɞɥɹ�ɩɪɢɝɨɬɨɜɥɟɧɢɹ�ɧɚɩɢɬɤɨɜ, ɞɥɹ�ɢɡɝɨɬɨɜɥɟɧɢɹ�ɦɨɪɨ-
ɠɟɧɧɨɝɨ. ȼ� ɡɚɜɢɫɢɦɨɫɬɢ� ɨɬ� ɫɜɨɣɫɬɜ� ɪɚɡɞɟɥɹɟɦɨɝɨ 
ɤɪɢɨɢɡɦɟɥɶɱɟɧɧɨɝɨ� ɩɪɨɞɭɤɬɚ, ɦɨɠɧɨ� ɧɚɣɬɢ� ɪɚɡɥɢɱ-
ɧɵɟ� ɫɩɨɫɨɛɵ� ɟɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɩɢɳɟɜɨɦ� ɩɪɨɢɡɜɨɞ-
ɫɬɜɟ. ȼ�ɤɚɱɟɫɬɜɟ�ɪɚɡɞɟɥɹɸɳɟɣ�ɫɪɟɞɵ�ɜɦɟɫɬɨ�ɯɨɥɨɞɧɨ-
ɝɨ� ɜɨɡɞɭɯɚ (ɨɯɥɚɠɞɚɟɦɨɝɨ� ɢɫɩɚɪɢɬɟɥɟɦ� ɯɨɥɨɞɢɥɶɧɨɣ 
ɦɚɲɢɧɵ) ɢɫɩɨɥɶɡɭɟɬɫɹ�ɢɧɟɪɬɧɵɣ�ɝɚɡ (ɧɚɩɪɢɦɟɪ, ɚɡɨɬ, 
ɚɪɝɨɧ, ɞɢɨɤɫɢɞ� ɭɝɥɟɪɨɞɚ), ɪɚɫɩɵɥɹɸɳɢɣɫɹ� ɫ� ɩɨɦɨ-
ɳɶɸ� ɮɨɪɫɭɧɨɤ 15, 20. Ɍɚɤɠɟ� ɞɨɫɬɨɢɧɫɬɜɨɦ� ɞɚɧɧɨɝɨ 
ɜɚɪɢɚɧɬɚ� ɹɜɥɹɟɬɫɹ� ɭɩɪɨɳɟɧɢɟ�ɦɨɞɟɥɢ� ɡɚ� ɫɱɟɬ� ɢɫɤɥɸ-
ɱɟɧɢɹ�ɧɟɤɨɬɨɪɵɯ�ɷɥɟɦɟɧɬɨɜ. 

ɗɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ�ɞɨɩɨɥɧɢɬɟɥɶɧɨ�ɭɫɬɚɧɨɜ-
ɥɟɧɧɨɣ� ɡɚɞɜɢɠɤɢ 7, ɛɚɪɚɛɚɧɚ�ɦɚɥɨɝɨ 8, ɩɚɬɪɭɛɤɚ� ɨɬ-

ɜɨɞɚ� ɬɪɟɬɶɟɣ�ɮɪɚɤɰɢɢ 9, ɲɥɸɡɨɜɨɝɨ� ɡɚɬɜɨɪɚ� ɞɥɹ� ɬɪɟ-
ɬɶɟɣ� ɮɪɚɤɰɢɢ 10, ɩɪɢɟɦɧɨɣ� ɟɦɤɨɫɬɢ� ɞɥɹ� ɬɪɟɬɶɟɣ 
ɮɪɚɤɰɢɢ 11, ɩɚɬɪɭɛɤɚ�ɩɨɞɚɱɢ�ɯɨɥɨɞɧɨɝɨ�ɝɚɡɚ 14, ɮɨɪ-
ɫɭɧɨɤ 15 ɢ 20. 

Ȼɥɚɝɨɞɚɪɹ�ɢɧɟɪɬɧɨɦɭ�ɝɚɡɭ�ɞɨɫɬɢɝɚɟɬɫɹ�ɛɨɥɟɟ�ɜɵ-
ɫɨɤɨɟ� ɤɚɱɟɫɬɜɨ� ɪɚɡɞɟɥɹɟɦɨɝɨ� ɩɪɨɞɭɤɬɚ. Ɏɨɪɫɭɧɤɢ 
15,20, ɪɚɫɩɵɥɹɹ�ɢɧɟɪɬɧɵɣ�ɝɚɡ, ɩɨɫɬɭɩɚɸɳɢɣ�ɜ�ɩɚɬɪɭ-
ɛɨɤ 14,19, ɪɚɡɞɟɥɹɸɬ�ɩɪɨɞɭɤɬ�ɧɚ�ɮɪɚɤɰɢɢ, ɱɬɨ�ɩɨɡɜɨ-
ɥɹɟɬ� ɩɨɞɞɟɪɠɢɜɚɬɶ� ɜɵɫɨɤɨɟ� ɤɚɱɟɫɬɜɨ� ɩɪɨɞɭɤɬɚ, ɧɟ 
ɩɨɡɜɨɥɹɹ� ɩɪɨɞɭɤɬɭ� ɨɤɢɫɥɢɬɶɫɹ. ȼɟɞɶ� ɜ� ɪɟɡɭɥɶɬɚɬɟ 
ɤɨɧɬɚɤɬɚ�ɩɪɨɞɭɤɬɚ�ɫ�ɜɨɡɞɭɯɨɦ, ɩɪɨɢɫɯɨɞɢɬ�ɱɚɫɬɢɱɧɨɟ 
ɨɤɢɫɥɟɧɢɟ, ɢɡ�ɡɚ�ɱɟɝɨ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ, ɧɨ�ɬɟɪɹɟɬɫɹ�ɟɝɨ 
ɤɚɱɟɫɬɜɨ. Ɍɚɤɨɣ�ɫɩɨɫɨɛ�ɤɪɢɨɫɟɩɚɪɚɰɢɢ�ɬɪɟɛɭɟɬ�ɜɵɫɨ-
ɤɢɯ�ɮɢɧɚɧɫɨɜɵɯ�ɜɥɨɠɟɧɢɣ�ɢɡ�ɡɚ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɞɨɪɨ-
ɝɨɫɬɨɹɳɢɯ�ɢɧɟɪɬɧɵɯ�ɝɚɡɨɜ. 

ɋ�ɩɨɦɨɳɶɸ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɟɞɥɨɠɟɧɧɨɣ�ɫɯɟɦɵ 
ɭɫɬɚɧɨɜɤɢ�ɞɥɹ�ɡɚɦɨɪɚɠɢɜɚɧɢɹ�ɦɨɠɧɨ�ɞɨɛɢɬɶɫɹ�ɩɪɨɢɡ-
ɜɨɞɫɬɜɨ�ɨɩɵɬɨɜ�ɧɚɞ�ɩɢɳɟɜɵɦɢ�ɩɪɨɞɭɤɬɚɦɢ, ɩɪɢ�ɷɬɨɦ 
ɫɨɯɪɚɧɹɹ� ɞɨɪɨɝɨɫɬɨɹɳɢɣ� ɯɥɚɞɚɝɟɧɬ� ɢ� ɞɟɦɨɧɫɬɪɢɪɭɹ 
ɩɪɢɧɰɢɩ� ɬɟɯɧɨɥɨɝɢɱɧɨɫɬɢ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɡɚɦɨɪɨɠɟɧ-
ɧɵɯ�ɩɢɳɟɜɵɯ�ɩɪɨɞɭɤɬɨɜ. Ȼɥɚɝɨɞɚɪɹ�ɩɪɢɦɟɧɟɧɢɸ�ɭɫɨ-
ɜɟɪɲɟɧɫɬɜɨɜɚɧɧɨɝɨ� ɚɜɬɨɪɚɦɢ� ɤɪɢɨɫɟɩɚɪɚɬɨɪɚ� ɞɨɫɬɢ-
ɝɚɟɬɫɹ� ɜɨɡɦɨɠɧɨɫɬɶ� ɩɨɥɭɱɟɧɢɹ� ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɪɚɡɧɨɣ� ɞɢɫɩɟɪɫɧɨɫɬɢ� ɢ� ɜɨɡ-
ɦɨɠɧɨɫɬɢ� ɟɝɨ� ɞɚɥɶɧɟɣɲɟɝɨ� ɩɪɢɦɟɧɟɧɢɹ� ɜ� ɫɦɟɠɧɵɯ 
ɨɛɥɚɫɬɹɯ. 
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ɉȿɊɐȿȼɈɃ�Ɏ�ȼ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɨɪ, ȾɖəɄɈȼ�Ɉ�Ƚ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ,  
ɉȺɄ�Ⱥ�Ɉ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ, ɈȻɈɁɇȺ�Ɇ�ȼ., ɚɫɩɿɪɚɧɬ 
ɏɚɪɤɿɜɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɭɜɚɧɧɹ�ɬɚ�ɬɨɪɝɿɜɥɿ 

ȼɂɄɈɊɂɋɌȺɇɇə�ɎȱɁɂɑɇɂɏ�ɆȿɌɈȾȱȼ�ȾɈɋɅȱȾɀȿɇɖ  
ȾɅə�ȼɂȼɑȿɇɇə�ȼɆȱɋɌɍ�ȼȱɅɖɇɈȲ�ɌȺ�Ɂȼ¶əɁȺɇɈȲ 

ȼɈɅɈȽɂ�ɋɂɊɇɈȽɈ�ɉɊɈȾɍɄɌɍ�Ɇ¶əɄɈȽɈ 
Ɉɛʉɪɭɧɬɨɜɚɧɨ� ɦɨɠɥɢɜɿɫɬɶ� ɜɢɪɨɛɧɢɰɬɜɚ� ɧɨɜɨɝɨ� ɫɢɪɧɨɝɨ 

ɩɪɨɞɭɤɬɭ� ɦ¶ɹɤɨɝɨ� ɧɚ� ɨɫɧɨɜɿ� ɫɭɯɨɝɨ� ɡɧɟɠɢɪɟɧɨɝɨ� ɦɨɥɨɤɚ. 
ȼɫɬɚɧɨɜɥɟɧɚ� ɱɚɫɬɤɨɜɚ� ɡɚɦɿɧɚ� ɦɨɥɨɱɧɨʀ� ɫɢɪɨɜɢɧɢ� ɩɪɨɞɭɤɬɭ� ɧɚ 
ɤɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɬɚ� ɛɨɪɨɲɧɨ� ɤɭɤɭɪɭɞɡɹɧɟ. ɉɪɟɞɫɬɚɜɥɟɧɿ 
ɞɚɧɿ� ɳɨɞɨ� ɜɩɥɢɜɭ� ɪɟɰɟɩɬɭɪɧɨɝɨ� ɫɤɥɚɞɭ� ɫɢɪɧɨɝɨ� ɩɪɨɞɭɤɬɭ� ɦ
ɹɤɨɝɨ 
ɧɚ�ɜɦɿɫɬ�ɜɿɥɶɧɨʀ�ɬɚ�ɡɜ
ɹɡɚɧɨʀ�ɜɨɥɨɝɢ�ɜ�ɧɶɨɦɭ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɫɢɪɧɢɣ� ɩɪɨɞɭɤɬ� ɦ¶ɹɤɢɣ, ɤɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ 
ɚɪɚɯɿɫɭ, ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ, ɜɿɥɶɧɚ�ɬɚ� ɡɜ¶ɹɡɚɧɚ�ɜɨɥɨɝɚ, ɱɚɫ� ɫɩɿɧ-
ɫɩɿɧɨɜɨʀ�ɪɟɥɚɤɫɚɰɿʀ. 

The possibility of a new soft cheese product based on dried skim 
milk. Installed partial replacement of concentrate peanut kernels and 
flour corn. The data on the influence of prescription soft cheese product 
on the content of free and bound moisture in it. 

Keywords: a cheese product is soft, concentrate of kernel of 
peanut, a flour is a corn, free and moisture, time of spin-spin relaksay. 

ɋɬɪɚɬɟɝɿɱɧɢɦ� ɡɚɜɞɚɧɧɹɦ� ɪɨɡɜɢɬɤɭ� ɝɚɥɭɡɟɣ� ɯɚɪ-
ɱɨɜɨʀ�ɩɪɨɦɢɫɥɨɜɨɫɬɿ�ɍɤɪɚʀɧɢ�ɽ�ɩɿɞɜɢɳɟɧɧɹ�ɹɤɨɫɬɿ�ɯɚ-

ɪɱɨɜɢɯ� ɩɪɨɞɭɤɬɿɜ. ɉɨɪɹɞ� ɿɡ� ɞɨɬɪɢɦɚɧɧɹɦ� ɜɯɿɞɧɨɝɨ 
ɤɨɧɬɪɨɥɸ� ɩɪɨɞɭɤɰɿʀ, ɩɚɪɚɦɟɬɪɿɜ� ɬɟɯɧɨɥɨɝɿɱɧɢɯ� ɩɪɨ-
ɰɟɫɿɜ, ɨɞɧɢɦ�ɡ�ɜɚɪɿɚɧɬɿɜ�ɜɢɪɿɲɟɧɧɹ�ɩɨɫɬɚɜɥɟɧɨʀ�ɡɚɞɚɱɿ 
ɽ�ɡɚɥɭɱɟɧɧɹ�ɞɨ�ɩɪɨɞɭɤɬɿɜ�ɧɟɬɪɚɞɢɰɿɣɧɨʀ, ɧɨɜɨʀ�ɯɚɪɱɨ-
ɜɨʀ� ɫɢɪɨɜɢɧɢ. ɋɶɨɝɨɞɧɿ� ɡɧɚɱɧɨɝɨ� ɪɨɡɜɢɬɤɭ� ɧɚɛɭɜɚɽ 
ɜɢɪɨɛɧɢɰɬɜɨ� ɫɢɪɧɢɯ� ɩɪɨɞɭɤɬɿɜ� ɦ¶ɹɤɢɯ, ɹɤɢɦ� ɩɪɢɬɚ-
ɦɚɧɧɚ�ɧɟɡɧɚɱɧɚ�ɬɪɭɞɨɦɿɫɬɤɿɫɬɶ�ɜɢɝɨɬɨɜɥɟɧɧɹ. ɉɪɿɨɪɢ-
ɬɟɬɧɢɦ� ɧɚɩɪɹɦɤɨɦ� ɽ� ɩɨɲɭɤ� ɿɧɧɨɜɚɰɿɣɧɢɯ� ɪɿɲɟɧɶ� ɭ 
ɫɮɟɪɿ�ɫɢɪɨɜɚɪɿɧɧɹ�ɳɨɞɨ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɨɥɿʀ�ɬɚ�ɪɨɫɥɢɧ-
ɧɢɯ�ɞɨɛɚɜɨɤ�ɛɿɥɤɨɜɨ�ɩɨɥɿɫɚɯɚɪɢɞɧɨʀ� ɩɪɢɪɨɞɢ�ɞɥɹ� ɨɬ-
ɪɢɦɚɧɧɹ�ɩɪɨɞɭɤɬɭ, ɳɨ�ɦɚɽ�ɫɬɚɥɢɣ�ɯɿɦɿɱɧɢɣ�ɫɤɥɚɞ�ɿ�ɧɟ 
ɩɨɫɬɭɩɚɽɬɶɫɹ� ɬɪɚɞɢɰɿɣɧɢɦ� ɫɢɪɚɦ� ɡɚ� ɹɤɿɫɬɸ [1; 2]. 
ȼɚɠɥɢɜɨɸ� ɤɭɥɶɬɭɪɨɸ� ɡ� ɨɝɥɹɞɭ� ɜɦɿɫɬɭ� ɩɨɜɧɨɰɿɧɧɨɝɨ 
ɛɿɥɤɚ, ɩɨɥɿɧɟɧɚɫɢɱɟɧɢɯ� ɠɢɪɧɢɯ� ɤɢɫɥɨɬ, ɦɿɧɟɪɚɥɶɧɢɯ 
ɪɟɱɨɜɢɧ, ɜɿɬɚɦɿɧɿɜ�ɜɜɚɠɚɸɬɶ�ɚɪɚɯɿɫ. 

http://rntbcat.org.by/opac/pls/%21search.http_keyword?query=a001a%3D%22BY-RLST-ar169381%22&lst_siz=20
http://rntbcat.org.by/opac/pls/%21search.http_keyword?query=a001a%3D%22BY-RLST-ar169381%22&lst_siz=20
http://rntbcat.org.by/opac/pls/%21search.http_keyword?query=a001a%3D%22BY-RLST-ar169381%22&lst_siz=20
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ɉɪɨɬɟ� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɨɫɨɛɥɢɜɨɫɬɿ� ɜɢɪɨɛɧɢɰɬɜɚ 
ɨɤɪɟɦɢɯ� ɛɿɥɤɨɜɢɯ� ɩɪɨɞɭɤɬɿɜ� ɨɛɭɦɨɜɥɟɧɿ� ɨɬɪɢɦɚɧɧɹɦ 
ɤɿɧɰɟɜɨɝɨ� ɩɪɨɞɭɤɬɭ� ɡ� ɮɿɤɫɨɜɚɧɢɦ� ɯɿɦɿɱɧɢɦ� ɫɤɥɚɞɨɦ: 
ɛɿɥɤɨɜɨɝɨ�ɛɨɪɨɲɧɚ, ɤɪɭɩɤɢ, ɤɨɧɰɟɧɬɪɚɬɿɜ, ɿɡɨɥɹɬɿɜ. ɇɚ 
ɫɶɨɝɨɞɧɿ� ɬɟɯɧɨɥɨɝɿɱɧɟ� ɩɟɪɟɪɨɛɥɟɧɧɹ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɧɚ 
ɤɨɧɰɟɧɬɪɚɬ� ɜɢɤɥɢɤɚɽ� ɡɧɚɱɧɢɣ� ɿɧɬɟɪɟɫ� ɜɧɚɫɥɿɞɨɤ� ɧɟ-
ɡɧɚɱɧɨʀ�ɫɨɛɿɜɚɪɬɨɫɬɿ�ɜɢɪɨɛɧɢɰɬɜɚ�ɬɚ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜɿ-
ɞɧɨɫɧɨ�ɧɟɬɪɭɞɨɦɿɫɬɤɢɯ�ɦɟɬɨɞɿɜ, ɩɨɪɿɜɧɹɧɨ�ɡ�ɜɢɪɨɛɧɢ-
ɰɬɜɨɦ�ɿɡɨɥɹɬɿɜ, ɬɚ�ɩɟɪɟɞɛɚɱɚɽ, ɩɟɪɲ�ɡɚ�ɜɫɟ, ɨɬɪɢɦɚɧɧɹ 
ɤɿɧɰɟɜɨɝɨ� ɩɪɨɞɭɤɬɭ� ɡ� ɜɢɫɨɤɢɦ� ɜɦɿɫɬɨɦ� ɛɿɥɤɚ� í 
65…70 % [3]. ȼɪɚɯɨɜɭɸɱɢ� ɨɫɬɚɧɧɿ� ɞɨɫɥɿɞɠɟɧɧɹ�ɜ� ɝɚ-
ɥɭɡɿ� ɜɢɪɨɛɧɢɰɬɜɚ� ɫɢɪɧɢɯ� ɩɪɨɞɭɤɬɿɜ, ɚɤɬɭɚɥɶɧɨɫɬɿ 
ɧɚɛɭɜɚɽ�ɡɚɥɭɱɟɧɧɹ�ɞɨ�ʀɯ�ɫɤɥɚɞɭ�ɛɨɪɨɲɧɚ�ɤɭɤɭɪɭɞɡɹɧɨ-
ɝɨ. Ȼɨɪɨɲɧɨ� ɤɭɤɭɪɭɞɡɹɧɟ� ɡɛɚɝɚɱɭɽ� ɬɚɤɿ� ɩɪɨɞɭɤɬɢ 
ɩɨɥɿɫɚɯɚɪɢɞɚɦɢ, ɛɿɥɤɚɦɢ�ɬɚ�ɧɟɡɚɦɿɧɧɢɦɢ�ɚɦɿɧɨɤɢɫɥɨ-
ɬɚɦɢ; ɜɩɪɨɞɨɜɠ� ɜɫɿɯ� ɟɬɚɩɿɜ� ɜɢɪɨɛɧɢɰɬɜɚ� ɜɢɫɬɭɩɚɽ 
ɫɬɚɛɿɥɿɡɭɸɱɢɦ� ɚɝɟɧɬɨɦ [1, 4]. ɍ�ɡɜ¶ɹɡɤɭ� ɡ� ɰɢɦ� ɡɚɩɪɨ-
ɩɨɧɨɜɚɧɚ�ɬɟɯɧɨɥɨɝɿɹ�ɫɢɪɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɦ¶ɹɤɨɝɨ�ɧɚ�ɨɫ-
ɧɨɜɿ� ɫɭɯɨɝɨ� ɡɧɟɠɢɪɟɧɨɝɨ�ɦɨɥɨɤɚ (ɋɁɆ) ɿɡ� ɱɚɫɬɤɨɜɨɸ 
ɣɨɝɨ�ɡɚɦɿɧɨɸ�ɧɚ�ɹɞɪɨ�ɚɪɚɯɿɫɭ, ɩɟɪɟɪɨɛɥɟɧɟ�ɧɚ�ɤɨɧɰɟɧ-
ɬɪɚɬ, ɚ�ɬɚɤɨɠ�ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ. əɤ�ɠɢɪɨɜɢɣ�ɤɨɦ-
ɩɨɧɟɧɬ� ɜɢɤɨɪɢɫɬɨɜɭɜɚɥɢ� ɨɥɿɸ� ɫɨɧɹɲɧɢɤɨɜɭ� ɪɚɮɿɧɨ-
ɜɚɧɭ�ɞɟɡɨɞɨɪɨɜɚɧɭ, ɹɤɚ� ɫɩɪɢɹɽ� ɩɿɞɜɢɳɟɧɧɸ�ɛɿɨɥɨɝɿɱ-
ɧɨʀ� ɟɮɟɤɬɢɜɧɨɫɬɿ� ɩɪɨɞɭɤɬɭ. ȼɢɹɜɥɟɧɨ, ɳɨ�ɪɚɰɿɨɧɚɥɶ-
ɧɨɸ� ɡɚɦɿɧɨɸ�ɋɁɆ� ɧɚ� ɪɨɫɥɢɧɧɿ� ɤɨɦɩɨɧɟɧɬɢ� ɽ� ɡɚɦɿɧɚ 
5%; ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ�ɤɨɧɰɟɧɬɪɚɬɭ�ɬɚ�ɛɨɪɨɲɧɚ 1 : 1 ɞɚɽ 
ɦɨɠɥɢɜɿɫɬɶ�ɨɬɪɢɦɚɬɢ�ɝɨɬɨɜɢɣ�ɩɪɨɞɭɤɬ�ɜɢɫɨɤɨʀ�ɹɤɨɫɬɿ. 
Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ� ɩɪɨɞɭɤɬ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɧɨɜɢɦɢ 
ɨɪɝɚɧɨɥɟɩɬɢɱɧɢɦɢ, ɫɬɚɥɢɦɢ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɦ� ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɚɦɢ, ɡɛɚɥɚɧɫɨɜɚɧɢɦ� ɫɤɥɚɞɨɦ� ɜɧɚɫɥɿɞɨɤ 
ɜɡɚɽɦɧɨɝɨ�ɡɛɚɝɚɱɟɧɧɹ�ɧɭɬɪɿɽɧɬɚɦɢ, ɳɨ�ɨɛɭɦɨɜɥɸɽ�ɜɢ-
ɫɨɤɭ� ɯɚɪɱɨɜɭ� ɬɚ� ɛɿɨɥɨɝɿɱɧɭ� ɰɿɧɧɿɫɬɶ� ɬɚ� ɡɧɢɠɟɧɭ 
ɫɨɛɿɜɚɪɬɿɫɬɶ� ɜɢɪɨɛɧɢɰɬɜɚ. ȼɪɚɯɨɜɭɸɱɢ� ɯɿɦɿɱɧɢɣ 
ɫɤɥɚɞ� ɡɚɥɭɱɟɧɢɯ� ɪɨɫɥɢɧɧɢɯ� ɞɨɛɚɜɨɤ, ɚ� ɬɚɤɨɠ� ʀɯ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ, ɡɨɤɪɟɦɚ� ɜɨ-
ɥɨɝɨɭɬɪɢɦɭɸɱɭ�ɡɞɚɬɧɿɫɬɶ, ɦɨɠɧɚ�ɪɨɡɪɨɛɢɬɢ�ɩɪɚɤɬɢɱ-
ɧɿ� ɪɟɤɨɦɟɧɞɚɰɿʀ� ɳɨɞɨ� ɪɟɚɥɿɡɚɰɿʀ� ɜɤɚɡɚɧɢɯ� ɜɥɚɫɬɢɜɨ-
ɫɬɟɣ� ɩɪɨɬɹɝɨɦ� ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ� ɜɢɪɨɛɧɢɰɬɜɚ 
[1, 2, 4]. 

ɉɨɤɚɡɧɢɤ�ɜɨɥɨɝɨɫɬɿ�ɨɛɨɜ
ɹɡɤɨɜɨ�ɜɢɡɧɚɱɚɽɬɶɫɹ�ɩɿɞ 

ɱɚɫ� ɟɤɫɩɟɪɬɢɡɢ� ɪɹɞɭ� ɩɪɨɞɭɤɬɿɜ� ɜ� ɤɪɚʀɧɚɯ� Ɉɛ
ɽɞɧɚɧɨʀ 
ȯɜɪɨɩɢ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɪɿɜɟɧɶ� ɜɨɥɨɝɨɫɬɿ� ɩɪɨɞɭɤɬɭ 
ɜɩɥɢɜɚɽ�ɧɚ�ɿɧɬɟɧɫɢɜɧɿɫɬɶ�ɩɟɪɟɛɿɝɭ�ɩɪɨɰɟɫɿɜ, ɹɤɿ�ɜɿɞɛɭ-
ɜɚɸɬɶɫɹ� ɜ� ɧɶɨɦɭ: ɨɤɢɫɧɟɧɧɹ� ɥɿɩɿɞɿɜ, ɮɟɪɦɟɧɬɚɬɢɜɧɿ, 
ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɿ�ɬɚ� ɿɧɲɿ�ɩɪɨɰɟɫɢ [1, 3, 4]. ȼɿɞɨɦɨ, ɳɨ 
ɮɭɧɤɰɿɨɧɚɥɶɧɨ�ɬɟɯɧɨɥɨɝɿɱɧɿ, ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ, ɫɩɨɠɢɜɱɿ 
ɜɥɚɫɬɢɜɨɫɬɿ� ɬɚ,  ɹɤ� ɧɚɫɥɿɞɨɤ,  ɩɨɤɚɡɧɢɤɢ� ɹɤɨɫɬɿ� ɯɚɪ-

ɱɨɜɢɯ�ɩɪɨɞɭɤɬɿɜ�ɡɚɥɟɠɚɬɶ�ɜɿɞ�ɡɜ¶ɹɡɤɭ�ɜɨɥɨɝɢ, ɹɤɭ�ɜɨɧɢ 
ɦɿɫɬɹɬɶ. ȼɢɡɧɚɱɟɧɧɹ� ɫɬɚɧɭ� ɜɨɥɨɝɢ� ɜ� ɩɪɨɞɭɤɬɿ� ɧɟɨɛ-
ɯɿɞɧɟ� ɞɥɹ� ɨɛʉɪɭɧɬɭɜɚɧɧɹ� ɨɩɬɢɦɚɥɶɧɢɯ� ɪɟɠɢɦɿɜ� ɿ� ɩɚ-
ɪɚɦɟɬɪɿɜ� ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ� ɩɪɨɰɟɫɭ, ɩɨɞɚɥɶɲɨɝɨ� ɩɪɨ-
ɝɧɨɡɭɜɚɧɧɹ� ɡɦɿɧ, ɡɨɤɪɟɦɚ� ɩɪɢ� ɨɛɪɨɛɰɿ� ɬɚ� ɡɛɟɪɿɝɚɧɧɿ 
[5]. ɇɚ� ɛɚɡɿ� ɬɟɨɪɟɬɢɱɧɢɯ� ɬɚ� ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ� ɞɨ-
ɫɥɿɞɠɟɧɶ, ɧɚ�ɩɿɞɫɬɚɜɿ�ɜɢɜɱɟɧɧɹ�ɬɚ�ɚɧɚɥɿɡɭ�ɜɿɬɱɢɡɧɹɧɢɯ 
ɿ�ɡɚɪɭɛɿɠɧɢɯ�ɜɿɞɨɦɨɫɬɟɣ�ɜɫɬɚɧɨɜɥɟɧɚ�ɜɚɝɨɦɿɫɬɶ�ɪɿɡɧɢɯ 
ɮɨɪɦ� ɡɜ¶ɹɡɤɭ� ɜɨɥɨɝɢ� ɜ� ɫɢɪɧɨɦɭ� ɩɪɨɞɭɤɬɿ, ɡɨɤɪɟɦɚ 
ɡɞɚɬɧɿɫɬɶ� ɤɨɦɩɨɧɟɧɬɿɜ� ɩɪɨɞɭɤɬɭ� ɡɜ¶ɹɡɭɜɚɬɢ� ɬɚ� ɭɬɪɢ-
ɦɭɜɚɬɢ� ɜɨɥɨɝɭ� ɩɪɨɬɹɝɨɦ� ɜɫɿɯ� ɟɬɚɩɿɜ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɬɚ 
ɡɛɟɪɿɝɚɧɧɹ, ɳɨ�ɨɛɭɦɨɜɥɸɽ�ɡɧɢɠɟɧɧɹ�ɪɢɡɢɤɭ�ɜɬɪɚɬ�ɦɚ-
ɫɢ, ɚ� ɬɚɤɨɠ� ɨɬɪɢɦɚɧɧɹ� ɩɪɨɞɭɤɬɭ� ɡ� ɜɢɫɨɤɢɦɢ� ɨɪɝɚɧɨ-
ɥɟɩɬɢɱɧɢɦɢ� ɬɚ� ɪɟɨɥɨɝɿɱɧɢɦɢ� ɩɨɤɚɡɧɢɤɚɦɢ. Ɍɨɦɭ� ɨɞ-
ɧɢɦ�ɿɡ�ɧɟɨɛɯɿɞɧɢɯ�ɞɨɫɥɿɞɠɟɧɶ�ɽ�ɜɢɜɱɟɧɧɹ�ɜɦɿɫɬɭ�ɜɿɥɶ-
ɧɨʀ�ɬɚ�ɡɜ¶ɹɡɚɧɨʀ�ɜɨɥɨɝɢ�ɜ�ɪɨɡɪɨɛɥɟɧɨɦɭ�ɩɪɨɞɭɤɬɿ. 

Ɂɚ� ɫɬɪɭɤɬɭɪɨɸ� ɜ� ɯɚɪɱɨɜɢɯ� ɩɪɨɞɭɤɬɚɯ� ɪɨɡɪɿɡɧɹ-
ɸɬɶ� ɡɜ
ɹɡɚɧɭ (ɝɿɞɪɚɬɚɰɿɣɧɭ)  ɿ� ɜɿɥɶɧɭ� ɜɨɥɨɝɭ.  ɍ� ɯɨɥɨ-
ɞɢɥɶɧɿɣ� ɬɟɯɧɨɥɨɝɿʀ� ɜɨɥɨɝɚ, ɹɤɚ� ɩɟɪɟɣɲɥɚ� ɜ� ɬɜɟɪɞɢɣ 
ɫɬɚɧ, ɧɚɡɢɜɚɽɬɶɫɹ� ɜɢɦɨɪɨɠɟɧɨɸ. Ȳʀ� ɧɚɡɢɜɚɸɬɶ� ɬɚɤɨɠ 
ɚɤɬɢɜɧɨɸ�ɜɨɥɨɝɨɸ. ɉɪɢ�ɨɛɪɨɛɥɟɧɧɿ�ɬɚ�ɡɛɟɪɿɝɚɧɧɿ�ɩɪɨ-
ɞɭɤɬɭ�ɜɨɥɨɝɚ�ɦɨɠɟ�ɩɟɪɟɯɨɞɢɬɢ�ɡ�ɨɞɧɿɽʀ�ɮɨɪɦɢ�ɡɜ
ɹɡɤɭ 
ɜ� ɿɧɲɭ. ȼɿɥɶɧɚ� ɜɨɥɨɝɚ� ɩɟɪɟɛɭɜɚɽ� ɜ� ɦɿɠɤɥɿɬɢɧɧɨɦɭ 
ɩɪɨɫɬɨɪɿ� ɩɪɨɞɭɤɬɭ� ɬɚ� ɚɤɬɢɜɿɡɭɽ� ɛɿɨɯɿɦɿɱɧɿ� ɩɪɨɰɟɫɢ, 
ɪɨɡɜɢɬɨɤ� ɦɿɤɪɨɨɪɝɚɧɿɡɦɿɜ� ɿ� ɩɨɪɿɜɧɹɧɨ� ɥɟɝɤɨ� ɜɢɞɚ-
ɥɹɽɬɶɫɹ�ɩɪɢ� ɜɢɫɭɲɭɜɚɧɧɿ. Ɂɜ
ɹɡɚɧɚ� ɜɨɥɨɝɚ�ɦɿɰɧɨ� ɡ
ɽɞ-
ɧɚɧɚ�ɡ�ɯɿɦɿɱɧɢɦɢ�ɪɟɱɨɜɢɧɚɦɢ�ɩɪɨɞɭɤɬɭ. ɉɪɢ�ɡɚɦɨɪɨ-
ɠɭɜɚɧɧɿ� ɩɪɨɞɭɤɬɿɜ� ɜɨɧɚ� ɧɟ�ɛɟɪɟ� ɭɱɚɫɬɿ� ɜ�ɮɚɡɨɜɢɯ� ɩɟ-
ɪɟɬɜɨɪɟɧɧɹɯ [1, 5].  

Ɇɟɬɨɸ�ɪɨɛɨɬɢ� ɽ� ɜɫɬɚɧɨɜɥɟɧɧɹ� ɜɦɿɫɬɭ� ɜɿɥɶɧɨʀ� ɬɚ 
ɡɜ¶ɹɡɚɧɨʀ�ɜɨɥɨɝɢ�ɜ�ɫɢɪɧɨɦɭ�ɩɪɨɞɭɤɬɿ�ɦ¶ɹɤɨɦɭ�ɡɚɥɟɠɧɨ 
ɜɿɞ�ɣɨɝɨ�ɪɟɰɟɩɬɭɪɧɨɝɨ�ɫɤɥɚɞɭ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɮɿɡɢɱɧɢɯ 
ɦɟɬɨɞɿɜ�ɞɨɫɥɿɞɠɟɧɶ. 

Ⱦɨɫɥɿɞɠɟɧɧɹ� ɪɨɡɩɨɱɚɬɿ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɧɢɡɶɤɨ-
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ� ɤɚɥɨɪɢɦɟɬɪɚ. Ɇɟɬɨɞɢɤɚ�ɡɚɫɧɨɜɚɧɚ�ɧɚ 
ɧɢɡɶɤɨɬɟɦɩɟɪɚɬɭɪɧɨɦɭ� ɤɚɥɨɪɢɦɟɬɪɢɱɧɨɦɭ� ɦɟɬɨɞɿ 
ɜɢɦɿɪɭ�ɤɿɥɶɤɨɫɬɿ�ɬɟɩɥɨɬɢ, ɳɨ�ɜɢɞɿɥɹɽɬɶɫɹ�ɩɿɞ�ɱɚɫ�ɤɪɢ-
ɫɬɚɥɿɡɚɰɿʀ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɜ�ɩɪɨɞɭɤɬɿ. Ɂɚɥɟɠɧɿɫɬɶ�ɡɦɿɧɢ 
ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɫɜɿɠɨɜɢɝɨɬɨɜɥɟɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɡ 
ɡɚɦɿɧɨɸ�ɋɁɆ�ɞɨ 10% ɩɪɟɞɫɬɚɜɥɟɧɨ�ɧɚ�ɪɢɫ. 1. 

Ⱥɧɚɥɿɡ�ɪɢɫ. 1 ɫɜɿɞɱɢɬɶ, ɳɨ�ɧɚɣɜɢɳɢɦ�ɜɦɿɫɬɨɦ�ɜɿ-
ɥɶɧɨʀ� ɜɨɥɨɝɢ� ɯɚɪɚɤɬɟɪɢɡɭɽɬɶɫɹ� ɤɨɧɬɪɨɥɶɧɢɣ� ɡɪɚɡɨɤ – 
0,8 ɜ. ɨɞ. ȱɡ� ɩɿɞɜɢɳɟɧɧɹɦ� ɡɚɦɿɧɢ� ɦɨɥɨɱɧɨʀ� ɫɢɪɨɜɢɧɢ 
ɧɚ� ɤɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɜɦɿɫɬ� ɜɿɥɶɧɨʀ� ɜɨɥɨɝɢ� ɪɿɜ-
ɧɨɦɿɪɧɨ� ɡɧɢɠɭɽɬɶɫɹ� ɬɚ� ɫɤɥɚɞɚɽ� ɩɪɢɛɥɢɡɧɨ 0,75 ɬɚ 
0,72 ɜ. ɨɞ. ɞɥɹ�ɡɪɚɡɤɿɜ� ɿɡ�ɡɚɦɿɧɨɸ�ɋɁɆ 5 ɬɚ 10 % ɜɿɞ-
ɩɨɜɿɞɧɨ. ȼɢɞɧɨ, ɳɨ�ɡɿ�ɡɛɿɥɶɲɟɧɧɹɦ�ɡɚɦɿɧɢ�ɦɨɥɨɱɧɨʀ  

  

Ɋɢɫ. 1. Ɂɚɥɟɠɧɿɫɬɶ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ 
ɜɨɥɨɝɢ (W) ɫɜɿɠɨɜɢɝɨɬɨɜɥɟɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɡ 
ɡɚɦɿɧɨɸ�ɋɁɆ�ɧɚ�ɪɨɫɥɢɧɧɿ�ɞɨɛɚɜɤɢ 5 ɿ 10% 

Ɋɢɫ. 2. Ɂɚɥɟɠɧɿɫɬɶ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ 
ɜɨɥɨɝɢ (W) ɝɨɬɨɜɨɝɨ�ɩɪɨɞɭɤɬɭ�ɿɡ�ɡɚɦɿɧɨɸ�ɋɁɆ  

ɧɚ�ɪɨɫɥɢɧɧɿ�ɞɨɛɚɜɤɢ 5 ɿ 10% 
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ɫɢɪɨɜɢɧɢ�ɧɚ�ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ�ɞɨ 5 ɬɚ 10 % ɜɦɿɫɬ 
ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɡɧɢɠɭɽɬɶɫɹ�ɛɿɥɶɲ�ɿɧɬɟɧɫɢɜɧɨ�ɩɨɪɿɜɧɹ-
ɧɨ� ɡ� ɜɿɞɩɨɜɿɞɧɢɦɢ� ɡɪɚɡɤɚɦɢ, ɳɨ� ɦɿɫɬɹɬɶ� ɤɨɧɰɟɧɬɪɚɬ. 
ȼɦɿɫɬ� ɜɿɥɶɧɨʀ� ɜɨɥɨɝɢ� ɞɥɹ� ɡɪɚɡɤɚ� ɿɡ� ɡɚɦɿɧɨɸ� ɋɁɆ� ɧɚ 
ɛɨɪɨɲɧɨ 5 % ɫɤɥɚɞɚɽ�ɛɥɢɡɶɤɨ 0,64 ɜ. ɨɞ., ɚ�ɞɥɹ 10 %-ʀ 
ɡɚɦɿɧɢ�ɡɦɿɧɸɽɬɶɫɹ�ɧɟɡɧɚɱɧɨ�í�ɩɪɢɛɥɢɡɧɨ�ɞɨ 0,58 ɜ. ɨɞ. 
Ɂɦɿɧɚ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ  ɝɨɬɨɜɨɝɨ�ɩɪɨ-
ɞɭɤɬɭ (ɩɿɫɥɹ 28  ɞɿɛ� ɡɛɟɪɿɝɚɧɧɹ)  ɡ� ɜɤɚɡɚɧɨɸ� ɡɚɦɿɧɨɸ 
ɩɪɟɞɫɬɚɜɥɟɧɚ�ɧɚ�ɪɢɫ. 2.  

Ɂ�ɪɢɫ. 2 ɜɢɞɧɨ, ɳɨ�ɡɛɟɪɿɝɚɧɧɹ�ɜɟɞɟ�ɞɨ�ɡɧɢɠɟɧɧɹ 
ɡɚɝɚɥɶɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɜɫɿɯ�ɡɪɚɡɤɿɜ�ɫɢɪɧɨɝɨ 
ɩɪɨɞɭɤɬɭ�ɿɡ�ɡɛɟɪɟɠɟɧɧɹɦ�ɬɟɧɞɟɧɰɿʀ�ʀʀ�ɡɦɿɧɢ�ɡɚ�ɪɿɡɧɨɝɨ 
ɜɦɿɫɬɭ�ɪɨɫɥɢɧɧɢɯ�ɞɨɛɚɜɨɤ. ȼɦɿɫɬ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɤɨɧɬ-
ɪɨɥɶɧɨɝɨ�ɡɪɚɡɤɚ�ɫɤɥɚɞɚɽ�ɛɥɢɡɶɤɨ 0,72 ɜ. ɨɞ. Ɂɚɦɿɧɚ�ɧɚ  

ɤɨɧɰɟɧɬɪɚɬ�ɜ�ɤɿɥɶɤɨɫɬɿ 5 ɬɚ 10 % ɡɧɢɠɭɽ�ɰɟɣ�ɩɨ-
ɤɚɡɧɢɤ,  ɜɿɞɩɨɜɿɞɧɨ,  ɞɨ 0,64 ɬɚ 0,59 ɜ.  ɨɞ.,  ɧɚ�ɛɨɪɨɲɧɨ 
í�ɞɨ 0,52 ɬɚ 0,45 ɜ. ɨɞ. ɜɿɞɩɨɜɿɞɧɨ. ɍɡɚɝɚɥɶɧɸɸɱɢ�ɞɚɧɿ 
ɡɦɿɧɢ� ɜɨɥɨɝɢ, ɹɤɿ� ɩɪɟɞɫɬɚɜɥɟɧɨ� ɧɚ� ɪɢɫ. 1 ɿ 2 ɦɨɠɧɚ 
ɤɨɧɫɬɚɬɭɜɚɬɢ, ɳɨ�ɞɥɹ�ɫɜɿɠɨɜɢɝɨɬɨɜɥɟɧɢɯ�ɡɪɚɡɤɿɜ�ɜɦɿɫɬ 
ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɡɚ�ɦɚɤɫɢɦɚɥɶɧɨʀ�ɡɚɦɿɧɢ�ɜɿɞɧɨɫɧɨ�ɤɨɧɬ-
ɪɨɥɸ� ɡɧɢɠɭɽɬɶɫɹ� ɩɪɢɛɥɢɡɧɨ� ɧɚ 10 % ɡɚ� ɩɪɢɫɭɬɧɨɫɬɿ 
ɤɨɧɰɟɧɬɪɚɬɭ�ɬɚ�ɧɚ 27,5 % ɩɪɢ�ɡɚɥɭɱɟɧɧɿ�ɛɨɪɨɲɧɚ; ɩɿɫ-
ɥɹ�ɡɛɟɪɿɝɚɧɧɹ�í�ɜɿɞɩɨɜɿɞɧɨ, ɧɚ 18 ɬɚ 37,5 %. Ⱥɧɚɥɿɡ�ɪɟ-
ɡɭɥɶɬɚɬɿɜ� ɞɨɫɥɿɞɠɟɧɧɹ� ɡɦɿɧɢ� ɜɦɿɫɬɭ� ɜɿɥɶɧɨʀ� ɜɨɥɨɝɢ 
ɜɫɬɚɧɨɜɢɜ, ɳɨ� ɜɢɡɪɿɜɚɧɧɹ� ɜɟɞɟ� ɞɨ� ɡɧɢɠɟɧɧɹ� ɜɿɥɶɧɨʀ 
ɜɨɥɨɝɢ� ɜ� ɩɪɨɞɭɤɬɿ.  ɇɚ� ɪɢɫ.  3  ɬɚ 4  ɩɪɟɞɫɬɚɜɥɟɧɨ� ɞɚɧɿ 

ɳɨɞɨ�ɡɦɿɧɢ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɫɜɿɠɨɜɢ-
ɝɨɬɨɜɥɟɧɢɯ� ɬɚ� ɝɨɬɨɜɢɯ� ɡɪɚɡɤɿɜ� ɩɪɨɞɭɤɬɭ� ɜɿɞɩɨɜɿɞɧɨ, 
ɳɨ�ɦɚɸɬɶ�ɪɚɰɿɨɧɚɥɶɧɢɣ�ɪɟɰɟɩɬɭɪɧɢɣ�ɫɤɥɚɞ (1 – ɤɨɧɬ-
ɪɨɥɶ, 2 – ɤɨɧɰɟɧɬɪɚɬ�ɹɞɪɚ�ɚɪɚɯɿɫɭ, 3 – ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ 
ɞɨɛɚɜɨɤ�ɨɞɢɧ�ɞɨ�ɨɞɧɨɝɨ, 4 – ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ). 

Ⱥɧɚɥɿɡ�ɡɪɚɡɤɿɜ�ɫɢɪɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɡ�ɪɚɰɿɨɧɚɥɶɧɢɦ 
ɪɟɰɟɩɬɭɪɧɢɦ� ɫɤɥɚɞɨɦ (ɪɢɫ.  3  ɬɚ 4)  ɡɚɫɜɿɞɱɢɜ,  ɳɨ 
ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ� ɪɨɫɥɢɧɧɢɯ� ɞɨɛɚɜɨɤ� ɜ� ɩɪɨɞɭɤɬɿ� ɨɞɢɧ 
ɞɨ� ɨɞɧɨɝɨ� ɨɛɭɦɨɜɥɸɽ� ɩɪɨɦɿɠɧɿ� ɡɧɚɱɟɧɧɹ 
ɞɨɫɥɿɞɠɭɜɚɧɨɝɨ� ɩɨɤɚɡɧɢɤɚ� ɜɿɞɧɨɫɧɨ� ɡɪɚɡɤɿɜ� ɡ� ɨɞɧɢɦ 
ɪɨɫɥɢɧɧɢɦ�ɤɨɦɩɨɧɟɧɬɨɦ.  

Ɂ�ɪɢɫ. 1í4 ɜɢɞɧɨ, ɳɨ�ɡɚɦɿɧɚ�ɦɨɥɨɱɧɨʀ�ɫɢɪɨɜɢɧɢ 
ɧɚ� ɛɨɪɨɲɧɨ� ɤɭɤɭɪɭɞɡɹɧɟ� ɜ� ɛɿɥɶɲɿɣ� ɦɿɪɿ� ɜɩɥɢɜɚɽ� ɧɚ 
ɜɦɿɫɬ�ɜɨɥɨɝɢ�ɜ�ɩɪɨɞɭɤɬɿ (ɡɧɢɠɭɽ�ɜɦɿɫɬ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ), 
ɧɿɠ� ɤɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ� ɚɪɚɯɿɫɭ. ɏɿɦɿɱɧɿ� ɜɥɚɫɬɢɜɨɫɬɿ 
ɡɟɪɧɨɜɢɯ� ɨɛɭɦɨɜɥɟɧɿ� ɧɚɹɜɧɿɫɬɸ� ɝɿɞɪɨɤɫɢɥɶɧɢɯ� ɿ 
ɤɚɪɛɨɤɫɢɥɶɧɢɯ�ɝɪɭɩ, ɳɨ�ɪɨɛɢɬɶ�ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ 
ɝɿɞɪɨɮɿɥɶɧɢɦ�ɿ�ɡɞɚɬɧɢɦ�ɜɡɚɽɦɨɞɿɹɬɢ�ɡ�ɛɿɥɤɚɦɢ�ɦɨɥɨɤɚ. 
ɉɪɢɫɭɬɧɿɫɬɶ� ɤɪɨɯɦɚɥɸ� ɩɿɞɫɢɥɸɽ� ɝɿɞɪɨɮɿɥɶɧɿ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɛɨɪɨɲɧɚ� ɤɭɤɭɪɭɞɡɹɧɨɝɨ. Ɍɚɤɢɦ 
ɱɢɧɨɦ, ɛɨɪɨɲɧɨ� ɤɭɤɭɪɭɞɡɹɧɟ, ɹɤ� ɪɟɰɟɩɬɭɪɧɢɣ 
ɤɨɦɩɨɧɟɧɬ� ɫɢɪɧɨɝɨ� ɩɪɨɞɭɤɬɭ� ɦ¶ɹɤɨɝɨ, ɨɛɭɦɨɜɥɸɽ 
ɧɚɹɜɧɿɫɬɶ� ɡɧɚɱɧɨʀ� ɤɿɥɶɤɨɫɬɿ� ɡɜ¶ɹɡɤɿɜ: ɚɛɫɨɪɛɰɿɣɧɨ 
ɡɜ¶ɹɡɚɧɨʀ� ɜɨɥɨɝɢ, ɮɿɡɢɤɨ�ɯɿɦɿɱɧɨʀ� ɮɨɪɦɢ� ɡɜ¶ɹɡɤɭ 
ɜɨɥɨɝɢ� ɜ� ɩɪɨɞɭɤɬɿ. Ʉɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɦɚɽ 
ɡɧɚɱɧɭ� ɤɿɥɶɤɿɫɬɶ� ɧɟɪɨɡɱɢɧɧɢɯ� ɭ� ɜɨɞɿ� ɛɿɥɤɿɜ.  ɉɪɢ 
ɰɶɨɦɭ� ɜɨɥɨɝɚ� ɭɬɪɢɦɭɽɬɶɫɹ, ɩɟɪɟɜɚɠɧɨ, ɡɚ� ɞɨɩɨɦɨɝɨɸ 
ɮɿɡɢɱɧɨʀ�ɜɡɚɽɦɨɞɿʀ [1]. 

Ɋɟɡɭɥɶɬɚɬɢ�ɳɨɞɨ�ɪɭɯɨɦɢɯ�ɦɨɥɟɤɭɥ�ɜɨɞɢ�ɡɚɥɟɠɧɨ 
ɜɿɞ� ɪɟɰɟɩɬɭɪɧɨɝɨ� ɫɤɥɚɞɭ� ɫɢɪɧɨɝɨ� ɩɪɨɞɭɤɬɭ� ɛɭɥɢ 
ɨɬɪɢɦɚɧɿ� ɡɚ� ɞɨɩɨɦɨɝɨɸ� ɦɟɬɨɞɭ� ɹɞɟɪɧɨɝɨ� ɦɚɝɧɿɬɧɨɝɨ 

ɪɟɡɨɧɚɧɫɭ – əɆɊ – ɫɩɿɧɨɜɚ�ɥɭɧɚ [6í8]. Ɂɚɥɟɠɧɿɫɬɶ�ɱɚ-
ɫɭ�ɪɟɥɚɤɫɚɰɿʀ (Ɍ2)  ɩɪɨɞɭɤɬɭ�ɿɡ�ɡɚɦɿɧɨɸ�ɦɨɥɨɱɧɨʀ�ɫɢɪɨ-
ɜɢɧɢ�ɧɚ�ɤɨɧɰɟɧɬɪɚɬ�ɬɚ�ɛɨɪɨɲɧɨ�ɜɿɞ�ɬɪɢɜɚɥɨɫɬɿ� ɡɛɟɪɿ-
ɝɚɧɧɹ�ɩɪɟɞɫɬɚɜɥɟɧɚ, ɜɿɞɩɨɜɿɞɧɨ, ɧɚ�ɪɢɫ. 5 ɬɚ 6. 

Ⱦɚɧɿ�ɪɢɫ. 5í6 ɫɜɿɞɱɚɬɶ, ɳɨ�ɩɿɞɜɢɳɟɧɧɹ�ɡɚɦɿɧɢ  
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Ɋɢɫ. 3. Ɂɚɥɟɠɧɿɫɬɶ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ 
ɜɨɥɨɝɢ (W) ɫɜɿɠɨɜɢɝɨɬɨɜɥɟɧɨɝɨ�ɩɪɨɞɭɤɬɭ�ɡ 

ɪɚɰɿɨɧɚɥɶɧɢɦ�ɪɟɰɟɩɬɭɪɧɢɦ�ɫɤɥɚɞɨɦ 

Ɋɢɫ. 4. Ɂɚɥɟɠɧɿɫɬɶ�ɜɿɞɧɨɫɧɨɝɨ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ  
ɜɨɥɨɝɢ (W) ɝɨɬɨɜɨɝɨ�ɩɪɨɞɭɤɬɭ�ɡ�ɪɚɰɿɨɧɚɥɶɧɢɦ 
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Ɋɢɫ. 5. Ɂɚɥɟɠɧɿɫɬɶ�ɱɚɫɭ�ɫɩɿɧ-ɫɩɿɧɨɜɨʀ�ɪɟɥɚɤɫɚɰɿʀ  
ɩɪɨɞɭɤɬɭ�ɡ�ɡɚɦɿɧɨɸ�ɋɁɆ�ɧɚ�ɤɨɧɰɟɧɬɪɚɬ�ɹɞɪɚ 

ɚɪɚɯɿɫɭ�ɜɿɞ�ɬɪɢɜɚɥɨɫɬɿ�ɡɛɟɪɿɝɚɧɧɹ 

Ɋɢɫ. 6. Ɂɚɥɟɠɧɿɫɬɶ�ɱɚɫɭ�ɫɩɿɧ-ɫɩɿɧɨɜɨʀ�ɪɟɥɚɤɫɚɰɿʀ 
ɩɪɨɞɭɤɬɭ�ɡ�ɡɚɦɿɧɨɸ�ɋɁɆ�ɧɚ�ɛɨɪɨɲɧɨ�ɤɭɤɭɪɭɞɡɹɧɟ 

ɜɿɞ�ɬɪɢɜɚɥɨɫɬɿ�ɡɛɟɪɿɝɚɧɧɹ 
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ɋɁɆ� ɧɚ� ɪɨɫɥɢɧɧɿ� ɤɨɦɩɨɧɟɧɬɢ� ɩɪɢɡɜɨɞɢɬɶ� ɞɨ 
ɡɦɟɧɲɟɧɧɹ� ɱɚɫɭ� ɫɩɿɧ�ɫɩɿɧɨɜɨʀ� ɪɟɥɚɤɫɚɰɿʀ, ɹɤɢɣ 
ɡɧɢɠɭɽɬɶɫɹ� ɬɚɤɨɠ� ɜɩɪɨɞɨɜɠ 28 ɞɿɛ� ɡɛɟɪɿɝɚɧɧɹ. 
ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɜɩɪɨɞɨɜɠ� ɡɛɟɪɿɝɚɧɧɹ� Ɍ2 
ɤɨɧɬɪɨɥɶɧɨɝɨ�ɡɪɚɡɤɚ�ɡɧɢɠɭɽɬɶɫɹ�ɜɿɞ 0,027 ɞɨ 0,0215 ɫ. 
Ɂɚɦɿɧɚ� ɋɁɆ� ɧɚ� ɤɨɧɰɟɧɬɪɚɬ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɡɦɿɧɸɽ 
ɬɪɢɜɚɥɿɫɬɶ� ɫɩɿɧ�ɫɩɿɧɨɜɨʀ� ɪɟɥɚɤɫɚɰɿʀ� ɜɩɪɨɞɨɜɠ 28 ɞɿɛ 
ɜɿɞ 0,0235  ɞɨ 0,02  ɫ� ɞɥɹ� ɡɪɚɡɤɿɜ� ɿɡ 5  %-ɸ�ɡɚɦɿɧɨɸ� ɬɚ 
ɜɿɞ 0,022 ɞɨ 0,02 ɫ�ɿɡ�ɡɚɦɿɧɨɸ 10 %. ȼɢɹɜɥɟɧɨ, ɳɨ�ɞɥɹ 
ɫɜɿɠɨɜɢɝɨɬɨɜɥɟɧɢɯ� ɡɪɚɡɤɿɜ� ɫɢɪɧɨɝɨ� ɩɪɨɞɭɤɬɭ� ɡ 
ɤɨɧɰɟɧɬɪɚɬɨɦ� ɹɞɪɚ� ɚɪɚɯɿɫɭ� ɬɪɢɜɚɥɿɫɬɶ� ɫɩɿɧ�ɫɩɿɧɨɜɨʀ 
ɪɟɥɚɤɫɚɰɿʀ�ɞɢɩɨɥɹ�ɜɨɞɢ�ɜ�ɞɿɚɩɚɡɨɧɿ�ɩɿɞɜɢɳɟɧɧɹ�ɡɚɦɿɧɢ 
ɋɁɆ 5…10 % ɜɿɞɧɨɫɧɨ� ɤɨɧɬɪɨɥɸ� ɡɧɢɠɭɽɬɶɫɹ, 
ɜɿɞɩɨɜɿɞɧɨ, ɧɚ 0,0035 ɬɚ 0,005 ɫ, ɚ� ɞɥɹ� ɝɨɬɨɜɨɝɨ 
ɩɪɨɞɭɤɬɭ� í� ɧɚ 0,0015 ɫ� ɞɥɹ� ɨɛɨɯ� ɡɚɦɿɧ. Ɂɧɢɠɟɧɧɹ 
ɡɧɚɱɟɧɶ� Ɍ2 ɡɪɚɡɤɿɜ� ɿɡ� ɡɚɦɿɧɨɸ� ɋɁɆ� ɧɚ� ɛɨɪɨɲɧɨ 
ɤɭɤɭɪɭɞɡɹɧɟ 5…10 % ɦɚɽ�ɛɿɥɶɲ�ɜɢɪɚɠɟɧɢɣ�ɯɚɪɚɤɬɟɪ, 
ɧɿɠ� ɞɥɹ� ɡɪɚɡɤɿɜ� ɿɡ� ɤɨɧɰɟɧɬɪɚɬɨɦ. ȼɩɪɨɞɨɜɠ� ɬɟɪɦɿɧɭ 
ɡɛɟɪɿɝɚɧɧɹ�Ɍ2 ɡɪɚɡɤɿɜ�ɿɡ�ɡɚɦɿɧɨɸ�ɧɚ�ɛɨɪɨɲɧɨ 5 ɬɚ 10 % 
ɡɧɢɠɭɽɬɶɫɹ�ɜɿɞ 0,02 ɞɨ 0,017 ɫ�ɬɚ�ɜɿɞ 0,018 ɞɨ 0,015 ɫ 
ɜɿɞɩɨɜɿɞɧɨ. ɏɚɪɚɤɬɟɪ� ɡɦɿɧɢ� ɬɪɢɜɚɥɨɫɬɿ� ɫɩɿɧ�ɫɩɿɧɨɜɨʀ 
ɪɟɥɚɤɫɚɰɿʀ� ɞɢɩɨɥɹ� ɜɨɞɢ� ɩɨɹɫɧɸɽɬɶɫɹ� ɡɪɨɫɬɚɧɧɹɦ 
ɜɨɥɨɝɨɭɬɪɢɦɭɸɱɨʀ� ɡɞɚɬɧɨɫɬɿ� ɪɨɫɥɢɧɧɢɯ� ɞɨɛɚɜɨɤ� ɿɡ 
ɡɛɿɥɶɲɟɧɧɹɦ� ʀɯ� ɜɦɿɫɬɭ� ɜ� ɩɪɨɞɭɤɬɿ� ɜɧɚɫɥɿɞɨɤ 

ɩɨɫɬɭɩɨɜɨɝɨ�ɡɛɿɥɶɲɟɧɧɹ�ɱɚɫɬɤɢ�ɡɜ¶ɹɡɚɧɨʀ�ɜɨɥɨɝɢ [1].  
ȼɢɫɧɨɜɤɢ.� ɇɚ� ɨɫɧɨɜɿ� ɩɪɨɜɟɞɟɧɢɯ� ɞɨɫɥɿɞɠɟɧɶ 

ɦɨɠɧɚ� ɡɪɨɛɢɬɢ�ɧɚɫɬɭɩɧɿ� ɜɢɫɧɨɜɤɢ. Ɋɨɫɥɢɧɧɿ� ɞɨɛɚɜɤɢ 
ɡɦɟɧɲɭɸɬɶ� ɦɨɥɟɤɭɥɹɪɧɭ� ɪɭɯɥɢɜɿɫɬɶ� ɬɚ� ɡɛɿɥɶɲɭɸɬɶ 
ɤɿɥɶɤɿɫɬɶ� ɡɜcɹɡɚɧɨʀ� ɜɨɞɢ. Ɂɦɟɧɲɟɧɧɹ� ɱɚɫɭ� ɫɩɿɧ-
ɫɩɿɧɨɜɨʀ� ɪɟɥɚɤɫɚɰɿʀ� ɜ� ɪɟɡɭɥɶɬɚɬɿ� ɡɚɥɭɱɟɧɧɹ� ɪɨɫɥɢɧɧɨʀ 
ɫɢɪɨɜɢɧɢ�ɫɜɿɞɱɢɬɶ�ɩɪɨ�ɨɛɦɟɠɟɧɧɹ�ɪɭɯɨɦɨɫɬɿ�ɞɢɩɨɥɿɜ 
ɜɨɞɢ� ɬɚ�ɩɿɞɜɢɳɟɧɧɹ�ɜɨɥɨɝɨɭɬɪɢɦɭɸɱɨʀ� ɡɞɚɬɧɨɫɬɿ�ɩɪɢ 
ɡɦɟɧɲɟɧɧɿ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ. ɍ�ɡɜ¶ɹɡɤɭ�ɡ�ɰɢɦ�ɦɚɽ 
ɜɢɫɨɤɿ� ɩɨɤɚɡɧɢɤɢ� ɹɤɨɫɬɿ� ɬɚ� ɡɦɟɧɲɭɽɬɶɫɹ� ɪɢɡɢɤ 
ɜɢɪɨɛɧɢɱɢɯ� ɜɬɪɚɬ. ȼɫɬɚɧɨɜɥɟɧɨ, ɳɨ� ɩɪɢ� ɞɨɡɪɿɜɚɧɧɿ 
ɩɪɨɞɭɤɬɭ� ɱɚɫɬɢɧɚ� ɜɿɥɶɧɨʀ� ɜɨɥɨɝɢ� ɩɟɪɟɯɨɞɢɬɶ� ɜ 
ɡɜ
ɹɡɚɧɭ. ɉɪɢɫɭɬɧɿɫɬɶ� ɛɨɪɨɲɧɚ� ɤɭɤɭɪɭɞɡɹɧɨɝɨ, 
ɩɨɪɿɜɧɹɧɨ�ɡ�ɤɨɧɰɟɧɬɪɚɬɨɦ�ɹɞɪɚ�ɚɪɚɯɿɫɭ, ɜ�ɛɿɥɶɲɿɣ�ɦɿɪɿ 
ɫɩɪɢɹɽ�ɡɧɢɠɟɧɧɸ�ɜɦɿɫɬɭ�ɜɿɥɶɧɨʀ�ɜɨɥɨɝɢ�ɜ�ɩɪɨɞɭɤɬɿ.  

ɉɟɪɫɩɟɤɬɢɜɢ� ɩɨɞɚɥɶɲɢɯ� ɞɨɫɥɿɞɠɟɧɶ� ɩɨɥɹɝɚ-
ɸɬɶ� ɭ� ɜɢɜɱɟɧɧɿ� ɡɚɤɨɧɨɦɿɪɧɨɫɬɟɣ� ɡɦɿɧɢ� ɮɿɡɢɤɨ-
ɯɿɦɿɱɧɢɯ, ɦɿɤɪɨɛɿɨɥɨɝɿɱɧɢɯ�ɩɨɤɚɡɧɢɤɿɜ�ɧɚ�ɜɫɿɯ�ɟɬɚɩɚɯ 
ɜɢɪɨɛɧɢɰɬɜɚ� ɩɪɨɞɭɤɬɭ, ɨɛʉɪɭɧɬɭɜɚɧɧɿ� ɬɟɪɦɿɧɭ� ɞɨɡɪɿ-
ɜɚɧɧɹ�ɿ�ɡɛɟɪɿɝɚɧɧɹ�ɩɪɨɞɭɤɬɭ�ɬɚ�ɞɨɰɿɥɶɧɨɫɬɿ�ɜɢɪɨɛɧɢɰ-
ɬɜɚ�ɡ�ɨɝɥɹɞɭ�ɟɤɨɧɨɦɿɱɧɨʀ�ɟɮɟɤɬɢɜɧɨɫɬɿ�ɜɩɪɨɜɚɞɠɟɧɧɹ 
ɬɟɯɧɨɥɨɝɿʀ. 
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ɉɅɈɌɇȱɄɈȼȺ�Ɋ�ȼ., ɚɫɩɿɪɚɧɬ 
ɏɚɪɤɿɜɫɶɤɢɣ�ɞɟɪɠɚɜɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɭɜɚɧɧɹ�ɬɚ�ɬɨɪɝɿɜɥɿ 

ɊɈɁɊɈȻɄȺ�ɌȿɏɇɈɅɈȽȱɑɇɈȽɈ�ɉɊɈɐȿɋɍ�ȼɂɊɈȻɇɂɐɌȼȺ 
ɇȺɉȱȼɎȺȻɊɂɄȺɌȱȼ�ȾɅə�ȾȿɋȿɊɌɇɈȲ�ɉɊɈȾɍɄɐȱȲ 

ȼɢɡɧɚɱɟɧɨ�ɞɨɰɿɥɶɧɿɫɬɶ�ɪɟɝɭɥɸɜɚɧɧɹ�ɫɨɥɶɨɜɨɝɨ� ɫɤɥɚɞɭ�ɦɨɥɨ-
ɱɧɨʀ�ɫɢɪɨɜɢɧɢ�ɜ�ɦɟɠɚɯ�ɪɨɡɪɨɛɤɢ�ɬɟɯɧɨɥɨɝɿɱɧɨɝɨ�ɩɪɨɰɟɫɭ�ɜɢɪɨɛɧɢ-
ɰɬɜɚ� ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ� ɞɥɹ� ɞɟɫɟɪɬɧɨʀ� ɩɪɨɞɭɤɰɿʀ. ȼɫɬɚɧɨɜɥɟɧɨ� ɩɚɪɚ-
ɦɟɬɪɢ� ɪɟɝɭɥɸɜɚɧɧɹ� ɫɨɥɶɨɜɨɝɨ� ɫɤɥɚɞɭ� ɦɨɥɨɱɧɨʀ� ɫɢɪɨɜɢɧɢ� ɲɥɹɯɨɦ 
ɞɟɤɚɥɶɰɢɧɭɜɚɧɧɹ�ɫɨɪɛɟɧɬɨɦ�ɧɚ�ɨɫɧɨɜɿ�ɚɥɶɝɿɧɚɬɭ�ɧɚɬɪɿɸ. Ɋɨɡɪɨɛɥɟɧɨ 
ɬɟɯɧɨɥɨɝɿɱɧɭ� ɫɢɫɬɟɦɭ� ɜɢɪɨɛɧɢɰɬɜɚ� ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ� ɞɥɹ� ɞɟɫɟɪɬɧɨʀ 
ɩɪɨɞɭɤɰɿʀ�ɧɚ�ɨɫɧɨɜɿ�ɦɨɥɨɱɧɨʀ�ɬɚ�ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ�ɫɢɪɨɜɢɧɢ�ɿɡ�ɡɚɡɧɚ-
ɱɟɧɧɹɦ� ɨɤɪɟɦɢɯ� ɩɿɞɫɢɫɬɟɦ. Ɋɨɡɪɨɛɥɟɧɨ� ɩɪɢɧɰɢɩɨɜɭ� ɬɟɯɧɨɥɨɝɿɱɧɭ 
ɫɯɟɦɭ�ɜɢɪɨɛɧɢɰɬɜɚ�ɧɚɩɿɜɮɚɛɪɢɤɚɬɿɜ�ɞɥɹ�ɞɟɫɟɪɬɧɨʀ�ɩɪɨɞɭɤɰɿʀ�ɧɚ�ɨɫ-
ɧɨɜɿ�ɦɨɥɨɱɧɨʀ�ɬɚ�ɩɥɨɞɨɜɨ�ɹɝɿɞɧɨʀ�ɫɢɪɨɜɢɧɢ. 

Ʉɥɸɱɨɜɿ� ɫɥɨɜɚ:� ɫɨɪɛɟɧɬ� ɧɚ� ɨɫɧɨɜɿ� ɚɥɶɝɿɧɚɬɭ� ɧɚɬɪɿɸ, ɪɟɝɭ-
ɥɸɜɚɧɧɹ�ɫɨɥɶɨɜɨɝɨ�ɫɤɥɚɞɭ�ɦɨɥɨɱɧɨʀ�ɫɢɪɨɜɢɧɢ, ɧɚɩɿɜɮɚɛɪɢɤɚɬɢ�ɞɥɹ 
ɞɟɫɟɪɬɧɨʀ�ɩɪɨɞɭɤɰɿʀ. 

Practicability of regulation in salt composition in milk staple has 
been defined in a frame of development of an operational process in des-
sert semi-finished production. Regulation parameters of salt composition 
in milk staple have been fixed through decalcifying with the sorbent on 
the base of sodium alginate. Technologic scheme of semi-finished pro-
duction for desserts has been constructed on the base of milk and fruit 
spread with notification of definite subsystems. Principle technologic 
scheme of semi-finished production for dessert has been developed. 

Keywords: decalcified milk, sorbent based on alginate natrium, 
regulation in salt composition in milk, semi-finished production for des-

serts. 

Ⱦɟɫɟɪɬɧɚ�ɩɪɨɞɭɤɰɿɹ�ɽ�ɨɞɧɿɽɸ�ɿɡ�ɧɚɣɭɥɸɛɥɟɧɿɲɢɯ 
ɣ� ɤɨɪɢɫɬɭɽɬɶɫɹ� ɩɿɞɜɢɳɟɧɢɦ� ɩɨɩɢɬɨɦ� ɫɩɨɠɢɜɚɱɿɜ. ɇɚ 
ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɚɫɨɪɬɢɦɟɧɬ�ɞɟɫɟɪɬɿɜ, ɳɨ�ɩɪɨɩɨɧɭ-
ɸɬɶɫɹ� ɡɚɤɥɚɞɚɦɢ� ɪɟɫɬɨɪɚɧɧɨɝɨ� ɝɨɫɩɨɞɚɪɫɬɜɚ� ɬɚ� ɩɿɞɩ-
ɪɢɽɦɫɬɜɚɦɢ�ɯɚɪɱɨɜɨʀ� ɩɪɨɦɢɫɥɨɜɨɫɬɿ, ɞɨɫɢɬɶ� ɪɿɡɧɨɦɚ-
ɧɿɬɧɢɣ�ɿ�ɩɨɫɬɿɣɧɨ�ɪɨɡɲɢɪɸɽɬɶɫɹ. Ⱦɨ�ɞɟɫɟɪɬɧɨʀ�ɩɪɨɞɭ-
ɤɰɿʀ�ɜɿɞɧɨɫɹɬɶ�ɦɭɫɢ, ɩɭɞɢɧɝɢ, ɤɢɫɟɥɿ, ɤɪɟɦɢ, ɠɟɥɟ, ɦɨ-
ɪɨɡɢɜɨ, ɦɨɥɨɱɧɿ�ɬɚ�ɦɨɥɨɱɧɨ�ɮɪɭɤɬɨɜɿ�ɤɨɤɬɟɣɥɿ�ɬɚ�ɿɧ.  

Ⱥɧɚɥɿɡ�ɜɿɬɱɢɡɧɹɧɨɝɨ�ɬɚ�ɡɚɤɨɪɞɨɧɧɨɝɨ�ɞɨɫɜɿɞɭ�ɜɢ-
ɪɨɛɧɢɰɬɜɚ� ɞɟɫɟɪɬɧɨʀ� ɩɪɨɞɭɤɰɿʀ� ɩɨɤɚɡɚɜ, ɳɨ� ɫɶɨɝɨɞɧɿ 
ɫɬɜɨɪɟɧɧɹ� ɬɚ� ɡɚɩɪɨɜɚɞɠɟɧɧɹ�ɧɨɜɨʀ� ɞɟɫɟɪɬɧɨʀ� ɩɪɨɞɭɤ-
ɰɿʀ�ɧɚ�ɨɫɧɨɜɿ�ɦɨɥɨɱɧɨʀ�ɫɢɪɨɜɢɧɢ�ɪɨɡɜɢɜɚɽɬɶɫɹ�ɜ�ɞɟɤɿ-
ɥɶɤɨɯ�ɧɚɩɪɹɦɚɯ: ɭɞɨɫɤɨɧɚɥɟɧɧɹ�ɪɟɰɟɩɬɭɪɧɨɝɨ�ɫɤɥɚɞɭ, 
ɜ�ɬ�ɱ. ɜɜɟɞɟɧɧɹ�ɧɨɜɢɯ�ɿɧɝɪɟɞɿɽɧɬɿɜ, ɳɨ�ɩɿɞɜɢɳɭɸɬɶ�ɯɚ-
ɪɱɨɜɭ� ɬɚ� ɛɿɨɥɨɝɿɱɧɭ� ɰɿɧɧɿɫɬɶ; ɜɢɤɨɪɢɫɬɚɧɧɹ� ɯɚɪɱɨɜɢɯ 
ɞɨɛɚɜɨɤ, ɳɨ�ɩɨɥɿɩɲɭɸɬɶ�ɨɪɝɚɧɨɥɟɩɬɢɱɧɿ, ɫɬɪɭɤɬɭɪɧɨ-
ɦɟɯɚɧɿɱɧɿ�ɬɚ�ɮɿɡɢɤɨ�ɯɿɦɿɱɧɿ�ɩɨɤɚɡɧɢɤɢ; ɭɞɨɫɤɨɧɚɥɟɧɧɹ  
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