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ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�Ɂɚɤɨɧɨɦ�ɍɤɪɚɢɧɵ [5] ɩɢɳɟɜɚɹ 
ɪɵɛɧɚɹ� ɩɪɨɞɭɤɰɢɹ (ɩɟɪɟɪɚɛɨɬɚɧɧɵɟ� ɩɪɨɞɭɤɬɵ� ɥɨɜɚ) 
ɩɨɞɥɟɠɢɬ�ɨɛɹɡɚɬɟɥɶɧɨɣ�ɫɟɪɬɢɮɢɤɚɰɢɢ. ɋɟɪɬɢɮɢɤɚɰɢɹ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ� ɤɚɤ� ɫɟɪɢɣɧɨ� ɢɡɝɨɬɚɜɥɢɜɚɟɦɨɣ� ɩɪɨ-
ɞɭɤɰɢɢ, ɬɚɤ� ɢ� ɟɞɢɧɢɱɧɵɯ� ɩɚɪɬɢɣ. ɉɚɪɬɢɢ� ɩɟɪɟɪɚɛɨ-
ɬɚɧɧɨɣ�ɪɵɛɵ, ɛɨɥɶɲɟɣ�ɱɚɫɬɶɸ�ɡɚɦɨɪɨɠɟɧɧɨɣ, ɩɨɫɬɭ-
ɩɚɸɳɢɟ� ɜ�ɍɤɪɚɢɧɭ� ɧɟ� ɨɞɧɨɪɨɞɧɵ� ɩɨ� ɤɚɱɟɫɬɜɭ� ɢ� ɷɬɨ 
ɦɨɠɟɬ� ɛɵɬɶ� ɫɜɹɡɚɧɨ� ɫ� ɩɪɨɰɟɞɭɪɨɣ� ɨɛɴɟɞɢɧɟɧɢɹ� ɭɥɨ-
ɜɨɜ�ɩɹɬɢ�ɛɥɢɠɚɣɲɢɯ�ɞɚɬ�ɜ�ɨɞɧɭ�ɩɚɪɬɢɸ. Ɉɬɛɨɪ�ɩɪɨɛ 
ɞɥɹ  ɨɰɟɧɤɢ� ɫɨɨɬɜɟɬɫɬɜɢɹ� ɩɪɨɞɭɤɰɢɢ� ɩɪɨɢɡɜɨɞɹɬ� ɩɨ 
[1], ɜ� ɫɨɨɬɜɟɬɫɬɜɢɢ� ɫ� ɤɨɬɨɪɵɦ� ɨɬɛɢɪɚɸɬ� ɫɥɭɱɚɣɧɵɦ 
ɨɛɪɚɡɨɦ� ɜɵɛɨɪɤɭ� ɢɡ� ɧɟɩɨɜɪɟɠɞɺɧɧɨɣ� ɬɪɚɧɫɩɨɪɬɧɨɣ 
ɬɚɪɵ, ɩɨ�ɜɨɡɦɨɠɧɨɫɬɢ, ɤɚɠɞɨɣ�ɞɚɬɵ�ɜɵɪɚɛɨɬɤɢ. ɋɥɨ-
ɜɨɫɨɱɟɬɚɧɢɟ «ɩɨ� ɜɨɡɦɨɠɧɨɫɬɢ» ɢ� ɨɩɪɟɞɟɥɹɟɬ� ɫɤɥɚɞɢ-
ɪɨɜɚɧɢɟ� ɩɪɨɞɭɤɰɢɢ� ɜ� ɬɪɸɦɚɯ� ɬɚɤɢɦ� ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɮɚɤɬɢɱɟɫɤɢ� ɨɬɨɛɪɚɬɶ� ɩɪɨɞɭɤɰɢɸ� ɤɚɠɞɨɣ� ɞɚɬɵ� ɜɵɪɚ-
ɛɨɬɤɢ� ɧɟ� ɩɪɟɞɫɬɚɜɥɹɥɨɫɶ� ɜɨɡɦɨɠɧɵɦ, ɚ� ɸɪɢɞɢɱɟɫɤɢ 
ɨɛɨɫɧɨɜɚɬɶ�ɬɪɟɛɨɜɚɧɢɟ�ɨ�ɫɤɥɚɞɢɪɨɜɚɧɢɢ�ɩɪɨɞɭɤɰɢɢ�ɜ 
ɬɪɚɧɫɩɨɪɬɟ (ɬɪɸɦɚɯ) ɜ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɚɬɨɣ�ɜɵɪɚɛɨɬ-
ɤɢ�ɞɨɫɬɚɬɨɱɧɨ�ɫɥɨɠɧɨ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɫɥɟɞɭɟɬ� ɜɧɟɫɬɢ� ɢɡɦɟɧɟɧɢɹ� ɜ 
ɧɚɰɢɨɧɚɥɶɧɨɟ� ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ� ɨ� ɧɟɨɛɯɨɞɢɦɨɫɬɢ 
ɤɨɧɬɪɨɥɹ� ɤɚɠɞɨɝɨ� ɥɨɬɚ, ɩɪɢ� ɷɬɨɦ� ɩɪɟɞɨɫɬɚɜɢɬɶ� ɤɨɦ-
ɩɟɬɟɧɬɧɵɦ� ɨɪɝɚɧɚɦ� ɜɨɡɦɨɠɧɨɫɬɶ� ɨɛɴɟɞɢɧɹɬɶ� ɥɨɬɵ 
ɩɨɫɥɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ� ɩɪɨɰɟɞɭɪɵ� ɢɞɟɧɬɢɮɢɤɚɰɢɢ, 
ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɨɣ� ɨɰɟɧɤɢ� ɢ� ɚɧɚɥɢɡɚ� ɞɨɤɭɦɟɧɬɚɰɢɢ, 
ɩɨɡɜɨɥɹɸɳɟɣ� ɩɪɨɜɟɫɬɢ� ɚɧɚɥɢɡ� ɩɪɨɫɥɟɠɢɜɚɟɦɨɫɬɢ 
ɩɪɨɞɭɤɰɢɢ� ɩɨ�ɜɫɟɣ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɩɢ. ɉɪɢɦɟɧɢɜ 
ɩɨɧɹɬɢɟ «ɩɚɪɬɢɹ», ɤɚɤ� ɤɨɥɢɱɟɫɬɜɨ�ɬɨɜɚɪɚ, ɞɨɫɬɚɜɥɟɧ-
ɧɨɝɨ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɨɞɧɢɦ� ɫɭɞɧɨɦ, ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɨɞ-
ɧɨɝɨ� ɢɥɢ� ɧɟɫɤɨɥɶɤɢɯ� ɥɨɬɨɜ [2], ɦɨɠɧɨ� ɨɞɧɨɡɧɚɱɧɨ 
ɤɥɚɫɫɢɮɢɰɢɪɨɜɚɬɶ� ɤɨɥɢɱɟɫɬɜɨ� ɪɵɛɵ, ɜɵɥɨɜɥɟɧɧɨɣ� ɜ 

ɨɞɢɧ�ɞɟɧɶ�ɤɚɤ�ɥɨɬ. Ɉɞɢɧ�ɭɥɨɜ (ɨɞɢɧ�ɬɪɚɥ) ɫɱɢɬɚɬɶ�ɱɚ-
ɫɬɶɸ�ɥɨɬɚ�ɨɞɧɨɣ�ɞɚɬɵ�ɜɵɥɨɜɚ. ȼ�ɞɚɥɶɧɟɣɲɟɦ�ɫɥɟɞɭɟɬ 
ɩɪɢɧɢɦɚɬɶ�ɪɟɲɟɧɢɟ�ɨɛ�ɨɛɴɟɞɢɧɟɧɢɢ�ɭɥɨɜɨɜ�ɜ�ɬɟɱɟɧɢɟ 
ɨɞɧɨɝɨ� ɞɧɹ� ɜ� ɥɨɬ� ɢɥɢ� ɨɞɧɨɪɨɞɧɭɸ� ɝɪɭɩɩɭ� ɥɨɬɨɜ. ɇɚ 
ɤɚɠɞɵɣ� ɥɨɬ� ɢɥɢ� ɝɪɭɩɩɭ� ɥɨɬɨɜ� ɨɮɨɪɦɥɹɸɬ� ɞɨɤɭɦɟɧɬ, 
ɩɨɞɬɜɟɪɠɞɚɸɳɢɣ� ɤɚɱɟɫɬɜɨ� ɢ� ɛɟɡɨɩɚɫɧɨɫɬɶ� ɩɪɨɞɭɤ-
ɰɢɢ. Ʌɨɬ�ɧɟ�ɦɨɠɟɬ�ɫɨɫɬɨɹɬɶ�ɢɡ�ɩɪɨɞɭɤɰɢɢ, ɜɵɥɨɜɥɟɧ-
ɧɨɣ� ɜ� ɪɚɡɧɵɯ� ɪɚɣɨɧɚɯ� ɩɪɨɦɵɫɥɚ, ɟɫɥɢ� ɧɟ� ɩɪɨɜɟɞɟɧɵ 
ɢɫɩɵɬɚɧɢɹ�ɩɨ�ɜɫɟɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɤɚɱɟɫɬɜɚ�ɢ�ɛɟɡɨɩɚɫɧɨ-
ɫɬɢ, ɤɨɬɨɪɵɟ�ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ�ɧɨɪɦɚɬɢɜɧɵɦɢ�ɞɨɤɭ-
ɦɟɧɬɚɦɢ� ɫɬɪɚɧ – ɩɨɤɭɩɚɬɟɥɟɣ (ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɟ, 
ɨɩɪɟɞɟɥɟɧɢɟ�ɬɨɤɫɢɱɧɵɯ�ɷɥɟɦɟɧɬɨɜ, ɩɟɫɬɢɰɢɞɨɜ, ɚɧɬɢ-
ɛɢɨɬɢɤɨɜ�ɢ�ɞɪɭɝɢɯ). 

Ⱦɥɹ�ɨɛɴɟɞɢɧɟɧɢɹ�ɭɥɨɜɨɜ�ɜ�ɨɞɢɧ�ɥɨɬ�ɧɟɨɛɯɨɞɢɦɨ 
ɪɚɡɪɚɛɨɬɚɬɶ� ɞɨɩɨɥɧɢɬɟɥɶɧɭɸ� ɩɪɨɰɟɞɭɪɭ, ɢɫɩɨɥɶɡɭɹ 
ɩɪɢ�ɷɬɨɦ [3] ɢ�ɞɪɭɝɢɟ�ɦɟɠɞɭɧɚɪɨɞɧɵɟ�ɢ�ɪɟɝɢɨɧɚɥɶɧɵɟ 
ɞɨɤɭɦɟɧɬɵ. Ɉɛɴɟɞɢɧɟɧɢɹ� ɱɚɫɬɟɣ� ɥɨɬɨɜ (ɭɥɨɜɨɜ) ɜ 
ɨɞɢɧ� ɥɨɬ� ɫɥɟɞɭɟɬ� ɩɪɨɜɨɞɢɬɶ� ɩɨɫɥɟ� ɩɪɨɜɟɞɟɧɢɹ� ɫɟɧ-
ɫɨɪɧɨɣ�ɨɰɟɧɤɢ�ɤɚɠɞɨɝɨ�ɢɡ�ɭɥɨɜɨɜ�ɢ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɟ-
ɝɨ�ɞɨɤɭɦɟɧɬɢɪɨɜɚɧɢɹ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ, ɩɨ� ɦɧɟɧɢɸ� ɚɜɬɨɪɨɜ, ɩɨɧɹɬɢɟ 
©ɩɚɪɬɢɹ» ɞɥɹ� ɪɵɛɵ� ɢ� ɪɵɛɨɩɪɨɞɭɤɬɨɜ� ɦɨɠɟɬ� ɛɵɬɶ 
ɫɮɨɪɦɭɥɢɪɨɜɚɧɨ� ɤɚɤ� ɤɨɥɢɱɟɫɬɜɨ� ɬɨɜɚɪɚ� ɨɞɧɨɝɨ 
ɧɚɢɦɟɧɨɜɚɧɢɹ, ɞɨɫɬɚɜɥɟɧɧɨɝɨ� ɨɞɧɨɜɪɟɦɟɧɧɨ� ɨɞɧɢɦ 
ɬɪɚɧɫɩɨɪɬɧɵɦ� ɫɪɟɞɫɬɜɨɦ, ɫɨɫɬɨɹɳɟɟ� ɢɡ� ɨɞɧɨɝɨ� ɥɨɬɚ 
ɢɥɢ�ɧɚɛɨɪɨɜ�ɧɟɫɤɨɥɶɤɢɯ�ɥɨɬɨɜ�ɩɪɨɞɭɤɰɢɢ, ɜɵɥɨɜɥɟɧ-
ɧɨɣ, ɩɟɪɟɪɚɛɨɬɚɧɧɨɣ� ɜ� ɭɫɥɨɜɢɹɯ, ɫɱɢɬɚɸɳɢɯɫɹ� ɨɞɢ-
ɧɚɤɨɜɵɦɢ, ɤɨɬɨɪɵɟ� ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ� ɫɨɨɬɜɟɬɫɬɜɭɸ-
ɳɢɦɢ� ɞɚɧɧɵɦɢ� ɜ� ɫɨɩɪɨɜɨɞɢɬɟɥɶɧɵɯ� ɞɨɤɭɦɟɧɬɚɯ� ɢ 
ɦɚɪɤɢɪɨɜɤɟ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ� ɩɨɥɧɭɸ� ɩɪɨɫɥɟɠɢɜɚ-
ɟɦɨɫɬɶ�ɤɚɠɞɨɝɨ�ɨɬɞɟɥɶɧɨɝɨ�ɥɨɬɚ. 
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ȻɍɊȾɈ�Ⱥ�Ʉ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ȼɅɂəɇɂȿ�ɋȼɑ�ɉɈɅə�ɇȺ�ɉɈɅɍɑȿɇɂȿ�ɎɍɇɄɐɂɈɇȺɅɖɇɕɏ 
ɏɅɈɊɈɎɂɅɅ�ɋɈȾȿɊɀȺɓɂɏ�ɗɄɋɌɊȺɄɌɈȼ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ�ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɟ�ɩɪɨɞɭɤɬɵ�ɫɨɞɟɪɠɚɬ�ȻȺȼ, 
ɤɨɬɨɪɵɟ�ɨɬɜɟɱɚɸɬ�ɡɚ�ɡɚɳɢɬɧɵɟ�ɫɜɨɣɫɬɜɚ�ɨɪɝɚɧɢɡɦɚ. ȼ�ɫɜɹɡɢ�ɫ�ɜɥɢɹ-
ɧɢɟɦ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɮɚɤɬɨɪɨɜ�ɧɚ�ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ�ɜ�ɧɚɫɬɨɹɳɟɟ 
ɜɪɟɦɹ�ɹɜɥɹɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɪɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɨɥɨɝɢɣ�ɧɚɬɭɪɚɥɶɧɵɯ�ɞɨ-
ɛɚɜɨɤ� ɢɡ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɫ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ȻȺȼ, ɫɩɨ-
ɫɨɛɫɬɜɭɸɳɢɯ� ɭɤɪɟɩɥɟɧɢɸ� ɡɚɳɢɬɧɵɯ� ɫɢɥ� ɨɪɝɚɧɢɡɦɚ. ɏɥɨɪɨɮɢɥɥ 
ɨɬɧɨɫɢɬɫɹ�ɤ�ɱɢɫɥɭ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ, ɤɨɬɨɪɵɟ�ɩɨɜɵ-
ɲɚɸɬ�ɢɦɦɭɧɢɬɟɬ�ɢ�ɨɛɥɚɞɚɸɬ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɦ�ɞɟɣɫɬɜɢɟɦ. ɂɫɩɨɥɶ-
ɡɨɜɚɧɢɟ� ɋȼɑ�ɷɧɟɪɝɢɢ� ɩɨɡɜɨɥɹɟɬ� ɢɧɬɟɧɫɢɮɢɰɢɪɨɜɚɬɶ� ɩɪɨɰɟɫɫ� ɷɤɫ-
ɬɪɚɝɢɪɨɜɚɧɢɹ�ɯɥɨɪɨɮɢɥɥɫɨɞɟɪɠɚɳɢɯ�ɪɚɫɬɟɧɢɣ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ� ɩɪɨɞɭɤɬɵ, ɯɥɨɪɨɮɢɥɥ, 
ɷɤɫɬɪɚɤɬ, ɢɧɬɟɧɫɢɮɢɤɚɰɢɹ, ɋȼɑ�ɷɧɟɪɝɢɹ. 

Functional health products containing active substances, which 
are responsible for the protective properties of the body. Due to the in-
fluence of adverse factors on the human body is now the development of 

technologies relevant natural additives from vegetable raw materials 
with a high content of biologically active substances that enhance the 
body's defenses. Chlorophyll is one of the biologically active substances 
that enhance the immune system and have antioxidant properties. The 
use of microwave energy can intensify the process of extracting the 
chlorophyll of plants. 

Keywords: functional products, chlorophyll, extracting, intensi-
fy, microwave energy. 

ɉɨɞ� ɜɥɢɹɧɢɟɦ� ɛɵɫɬɪɨ� ɦɟɧɹɸɳɢɯɫɹ� ɭɫɥɨɜɢɣ 
ɠɢɡɧɢ, ɨɛɪɟɬɟɧɢɹ�ɡɧɚɧɢɣ�ɩɨ�ɦɧɨɝɢɦ�ɚɫɩɟɤɬɚɦ�ɠɢɡɧɟ-
ɞɟɹɬɟɥɶɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ, ɨɛɳɟɝɨ� ɭɯɭɞɲɟɧɢɹ� ɷɤɨɥɨɝɢɢ 
ɧɚ� ɩɥɚɧɟɬɟ, ɢɡɦɟɧɢɥɢɫɶ� ɩɪɟɞɫɬɚɜɥɟɧɢɹ� ɨ� ɩɢɬɚɧɢɢ� ɢ 
ɬɪɟɛɨɜɚɧɢɹ�ɤ�ɤɚɱɟɫɬɜɭ�ɩɪɨɞɭɤɬɨɜ. ɉɟɪɟɞ�ɜɟɞɭɳɢɦɢ  



ǻȡȠȞȖȤȳȜșȜȑȳȭ, ȒȳȱȠȜșȜȑȳȭ, ȝȞȜȏșȓȚȖ�ȣȎȞȥȡȐȎțțȭ  
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ɫɬɪɚɧɚɦɢ�ɦɢɪɚ�ɨɫɬɪɨ�ɜɫɬɚɥɚ�ɡɚɞɚɱɚ�ɧɟ�ɩɪɨɫɬɨ�ɨɛɟɫɩɟ-
ɱɢɬɶ�ɧɚɫɟɥɟɧɢɟ�ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ, ɚ�ɭɞɨɜɥɟɬɜɨɪɢɬɶ 
ɟɝɨ�ɩɨɬɪɟɛɧɨɫɬɢ�ɜ�ɠɢɡɧɟɧɧɨ�ɜɚɠɧɵɯ�ɜɟɳɟɫɬɜɚɯ, ɤɨɬɨ-
ɪɵɟ�ɨɬɜɟɱɚɸɬ�ɡɚ�ɡɞɨɪɨɜɶɟ�ɢ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɶ�ɥɸɞɟɣ. 
Ʉ� ɱɢɫɥɭ� ɬɚɤɢɯ� ɠɢɡɧɟɧɧɨ� ɜɚɠɧɵɯ� ɜɟɳɟɫɬɜ� ɩɪɢɧɚɞɥɟ-
ɠɚɬ� ɜɢɬɚɦɢɧɵ, ɚɧɬɢɨɤɫɢɞɚɧɬɵ, ɩɢɳɟɜɵɟ� ɜɨɥɨɤɧɚ, 
ɦɢɤɪɨ-, ɦɚɤɪɨɷɥɟɦɟɧɬɵ� ɢ� ɞɪɭɝɢɟ� ȻȺȼ. ɂɯ� ɞɟɮɢɰɢɬ 
ɩɪɢɜɨɞɢɬ� ɤ� ɭɦɟɧɶɲɟɧɢɸ� ɚɤɬɢɜɧɨɫɬɢ� ɢɦɦɭɧɧɨɣ� ɫɢ-
ɫɬɟɦɵ, ɫɧɢɠɟɧɢɸ�ɬɪɭɞɨɫɩɨɫɨɛɧɨɫɬɢ�ɢ�ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɛɨɥɟɡɧɹɦ, ɩɨɜɵɲɟɧɢɸ� ɪɢɫɤɚ� ɪɚɡɜɢɬɢɹ� ɫɟɪɞɟɱɧɨɫɨɫɭ-
ɞɢɫɬɵɯ, ɨɧɤɨɥɨɝɢɱɟɫɤɢɯ�ɢ�ɞɪɭɝɢɯ�ɡɚɛɨɥɟɜɚɧɢɣ [1]. 

Ɉɩɵɬ� ɜɟɞɭɳɢɯ� ɫɬɪɚɧ� ɦɢɪɚ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨ 
ɬɨɦ, ɱɬɨ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ�ɫɩɨɫɨɛɨɦ�ɨɛɟɫ-
ɩɟɱɟɧɢɹ�ɝɪɚɠɞɚɧ�ɧɟɨɛɯɨɞɢɦɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ, ɹɜɥɹɟɬ-
ɫɹ�ɜɜɟɞɟɧɢɟ�ɜ�ɪɚɰɢɨɧ�ɩɢɬɚɧɢɹ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ�ɨɡɞɨ-
ɪɨɜɢɬɟɥɶɧɵɯ� ɩɪɨɞɭɤɬɨɜ, ɩɨɞ� ɤɨɬɨɪɵɦɢ� ɩɨɧɢɦɚɸɬ 
ɩɪɨɞɭɤɬɵ� ɩɢɬɚɧɢɹ, ɫɨɞɟɪɠɚɳɢɟ� ɢɧɝɪɟɞɢɟɧɬɵ, ɨɤɚɡɵ-
ɜɚɸɳɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɡɧɚɱɢɦɨɟ� ɩɨɡɢɬɢɜɧɨɟ� ɜɨɡɞɟɣ-
ɫɬɜɢɟ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ. ɉɨɬɪɟɛɥɟɧɢɟ� ɨɡɞɨɪɨɜɢ-
ɬɟɥɶɧɵɯ�ɩɪɨɞɭɤɬɨɜ�ɜ�ɭɫɥɨɜɢɹɯ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɧɟɛɥɚ-
ɝɨɩɨɥɭɱɢɹ� ɩɨɦɨɝɚɟɬ� ɜ� ɨɪɝɚɧɢɡɦɟ� ɱɟɥɨɜɟɤɚ� ɭɥɭɱɲɢɬɶ 
ɦɧɨɝɢɟ� ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɪɨɰɟɫɫɵ, ɩɨɜɵɫɢɬɶ� ɫɨɩɪɨ-
ɬɢɜɥɹɟɦɨɫɬɶ� ɡɚɛɨɥɟɜɚɧɢɹɦ, ɡɚɦɟɞɥɢɬɶ� ɩɪɨɰɟɫɫɵ� ɫɬɚ-
ɪɟɧɢɹ, ɞɚɟɬ� ɜɨɡɦɨɠɧɨɫɬɶ� ɱɟɥɨɜɟɤɭ� ɞɥɢɬɟɥɶɧɨɟ� ɜɪɟɦɹ 
ɫɨɯɪɚɧɹɬɶ� ɚɤɬɢɜɧɵɣ� ɨɛɪɚɡ� ɠɢɡɧɢ. Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɟ�ɩɪɨɞɭɤɬɵ�ɢɦɟɸɬ�ɜɢɞ�ɬɪɚɞɢɰɢɨɧɧɨɣ 
ɩɢɳɢ�ɢ�ɩɪɟɞɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɪɟɝɭɥɹɪɧɨɝɨ�ɩɨɬɪɟɛɥɟɧɢɹ 
ɜ�ɫɨɫɬɚɜɟ�ɨɛɵɱɧɨɝɨ�ɪɚɰɢɨɧɚ�ɩɢɬɚɧɢɹ�ɨɫɧɨɜɧɵɯ�ɝɪɭɩɩ 
ɧɚɫɟɥɟɧɢɹ [1].  

ȼ� ɍɤɪɚɢɧɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɧɟ� ɬɨɥɶɤɨ� ɧɟɞɨɫɬɚɬɨɤ 
ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ� ɩɪɨɞɭɤɬɨɜ, ɧɨ� ɢ 
ɩɪɚɤɬɢɱɟɫɤɢ� ɨɬɫɭɬɫɬɜɭɟɬ� ɷɮɮɟɤɬɢɜɧɨɟ� ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɢ� ɜɵɫɨɤɢɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɜ� ɤɨɧɫɟɪɜɧɨɣ� ɢ 
ɨɜɨɳɟɫɭɲɢɥɶɧɨɣ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ� ɫɜɟɠɟɝɨ� ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɩɪɨɞɭɤɬɵ, ɩɨɡɜɨɥɹɸɳɢɟ� ɫɨɯɪɚɧɢɬɶ 
ɤɚɱɟɫɬɜɨ�ɢɫɯɨɞɧɨɝɨ�ɫɵɪɶɹ�ɩɨ�ɫɨɞɟɪɠɚɧɢɸ�ɜ�ɧɟɦ�ȻȺȼ. 
Ɍɪɚɞɢɰɢɨɧɧɵɟ� ɬɟɯɧɨɥɨɝɢɢ� ɩɟɪɟɪɚɛɨɬɤɢ� ɮɪɭɤɬɨɜ, 
ɹɝɨɞ, ɨɜɨɳɟɣ� ɜ� ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɟ� ɩɪɨɞɭɤɬɵ� ɨɬɥɢɱɚ-
ɸɬɫɹ�ɞɨɫɬɚɬɨɱɧɨ�ɠɟɫɬɤɢɦɢ�ɪɟɠɢɦɚɦɢ�ɨɛɪɚɛɨɬɤɢ. ɗɬɨ 
ɩɪɢɜɨɞɢɬ�ɤ�ɡɧɚɱɢɬɟɥɶɧɵɦ (ɨɬ 20 ɞɨ 80%) ɩɨɬɟɪɹɦ�ɜɢ-
ɬɚɦɢɧɨɜ�ɢ�ɞɪɭɝɢɯ�ȻȺȼ, ɬɚɤɢɯ, ɧɚɩɪɢɦɟɪ, ɤɚɤ�ɩɪɢɪɨɞ-
ɧɵɟ� ɩɢɝɦɟɧɬɵ (ɤɚɪɨɬɢɧ� ɢ� ɯɥɨɪɨɮɢɥɥ). Ʉɪɨɦɟ� ɬɨɝɨ, 
ɞɥɹ� ɨɫɧɨɜɧɨɣ� ɱɚɫɬɢ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɣ� ɩɟɪɟ-
ɪɚɛɨɬɤɢ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɟ 
ɩɪɨɞɭɤɬɵ� ɯɚɪɚɤɬɟɪɧɵ� ɫɭɳɟɫɬɜɟɧɧɵɟ� ɨɬɯɨɞɵ 
(25...40%), ɚ�ɬɚɤɠɟ�ɩɨɬɟɪɢ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ, ɯɪɚɧɟɧɢɢ 
ɢ�ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɢ�ɫɵɪɶɹ�ɢ�ɭɠɟ�ɝɨɬɨɜɵɯ�ɩɪɨɞɭɤɬɨɜ. 
ȼ�ɫɜɹɡɢ�ɫ�ɷɬɢɦ�ɞɥɹ�ɍɤɪɚɢɧɵ�ɜ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɹɜɥɹ-
ɟɬɫɹ�ɚɤɬɭɚɥɶɧɨɣ�ɪɚɡɪɚɛɨɬɤɚ�ɬɟɯɧɨɥɨɝɢɣ�ɮɭɧɤɰɢɨɧɚɥɶ-
ɧɵɯ� ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɜ� ɮɨɪɦɟ� ɧɚɬɭɪɚɥɶ-
ɧɵɯ� ɞɨɛɚɜɨɤ� ɢɡ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɫ� ɜɵɫɨɤɢɦ� ɫɨ-
ɞɟɪɠɚɧɢɟɦ�ȻȺȼ [1].  

Ʉ� ɱɢɫɥɭ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɢɯ� ɜɟɳɟɫɬɜ, ɤɨɬɨ-
ɪɵɟ�ɩɨɜɵɲɚɸɬ�ɢɦɦɭɧɢɬɟɬ�ɢ�ɨɛɥɚɞɚɸɬ�ɚɧɬɢɨɤɫɢɞɚɧɬ-
ɧɢɦ� ɞɟɣɫɬɜɢɟɦ� ɨɬɧɨɫɹɬɫɹ, ɩɪɟɠɞɟ� ɜɫɟɝɨ, ɜɢɬɚɦɢɧɵ 
ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɝɨ� ɪɹɞɚ (ɋ, ȿ, ɤɚɪɨɬɢɧ), ɜɢɬɚɦɢɧɵ 
ɝɪɭɩɩɵ� ȼ, ɚ� ɬɚɤɠɟ� ɮɟɧɨɥɶɧɵɟ� ɫɨɟɞɢɧɟɧɢɹ� ɫ� Ɋ-
ɜɢɬɚɦɢɧɧɨɣ�ɢ�ɚɧɬɢɨɤɫɢɞɚɧɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ (ɤɚɬɟɯɢ-
ɧɵ, ɮɥɚɜɨɧɨɥɵ, ɚɧɬɨɰɢɚɧɵ, ɨɤɫɢɤɨɪɢɱɧɵɟ�ɤɢɫɥɨɬɵ�ɢ 
ɞɪ.), ɞɭɛɢɥɶɧɵɟ� ɢ� ɦɢɧɟɪɚɥɶɧɵɟ� ɜɟɳɟɫɬɜɚ (ɨɫɨɛɟɧɧɨ 
ɫɟɥɟɧ, ɠɟɥɟɡɨ, ɣɨɞ, ɤɚɥɢɣ, ɤɚɥɶɰɢɣ�ɢ�ɞɪ.), ɯɥɨɪɨɮɢɥ-
ɥɵ, ɬɟɪɩɟɧɨɢɞɵ, ɩɨɥɢɧɟɧɚɫɢɳɟɧɧɵɟ� ɠɢɪɧɵɟ� ɤɢɫɥɨ-
ɬɵ, ɧɟɡɚɦɟɧɢɦɵɟ� ɚɦɢɧɨɤɢɫɥɨɬɵ (ɨɫɨɛɟɧɧɨ� ɫɟɪɨɫɨ-

ɞɟɪɠɚɳɢɟ), ɛɚɥɥɚɫɬɧɵɟ�ɜɟɳɟɫɬɜɚ (ɩɢɳɟɜɵɟ�ɜɨɥɨɤɧɚ, 
ɩɟɤɬɢɧ) ɢ� ɮɟɪɦɟɧɬɢɪɨɜɚɧɧɵɟ� ɩɪɨɞɭɤɬɵ� ɩɢɬɚɧɢɹ. 
ɇɨɫɢɬɟɥɹɦɢ�ɷɬɢɯ�ɜɟɳɟɫɬɜ�ɹɜɥɹɸɬɫɹ, ɜ�ɨɫɧɨɜɧɨɦ, ɩɪɨ-
ɞɭɤɬɵ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ,  ɜ� ɬɨɦ� ɱɢɫɥɟ� ɢ 
ɥɟɤɚɪɫɬɜɟɧɧɨɟ� ɪɚɫɬɢɬɟɥɶɧɨɟ� ɫɵɪɶɟ, ɚ� ɬɚɤɠɟ� ȻȺȾ� ɜ 
ɮɨɪɦɟ� ɩɨɪɨɲɤɨɜ, ɩɚɫɬ, ɷɤɫɬɪɚɤɬɨɜ, ɤɨɧɰɟɧɬɪɚɬɨɜ� ɢɡ 
ɧɢɯ [1,4,5] .  

ɂɡɜɟɫɬɧɨ�ɬɚɤɠɟ, ɱɬɨ�ɛɨɝɚɬɵɦ�ɧɚɛɨɪɨɦ�ɩɨɥɟɡɧɵɯ 
ɜɟɳɟɫɬɜ� ɨɛɥɚɞɚɸɬ� ɯɜɨɣɧɵɟ� ɩɨɪɨɞɵ. ɏɜɨɹ� ɫɨɞɟɪɠɢɬ: 
ɜɨɞɵ 51,2%, ɩɪɨɬɟɢɧɚ — 4,6, ɠɢɪɚ — 5,2, ɤɥɟɬɱɚɬɤɢ 
14,4, ɛɟɡɚɡɨɬɢɫɬɵɯ� ɷɤɫɬɪɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ 22,2%. ȼ 
ɯɜɨɟ� ɨɛɧɚɪɭɠɟɧɵ� ɤɚɥɢɣ, ɤɚɥɶɰɢɣ, ɮɨɫɮɨɪ, ɧɚɬɪɢɣ, 
ɦɚɝɧɢɣ, ɠɟɥɟɡɨ, ɦɚɪɝɚɧɟɰ, ɤɪɟɦɧɢɣ, ɦɟɞɶ, ɰɢɧɤ, ɤɨ-
ɛɚɥɶɬ.  ȼ�ɯɜɨɣɧɨɣ�ɞɪɟɜɟɫɧɨɣ�ɡɟɥɟɧɢ�ɛɨɥɶɲɟ�ɱɟɦ�ɜ�ɛɨ-
ɛɨɜɵɯ� ɤɨɛɚɥɶɬɚ, ɠɟɥɟɡɚ� ɢ� ɦɚɪɝɚɧɰɚ. ɏɜɨɹ� ɛɨɝɚɬɚ� ɜɢ-
ɬɚɦɢɧɚɦɢ�ɢ�ɨɫɨɛɟɧɧɨ�ɜɢɬɚɦɢɧɨɦ�ɋ. ȼ�ɧɟɣ�ɜ 1,5-2 ɪɚɡɚ 
ɛɨɥɶɲɟ� ɚɫɤɨɪɛɢɧɨɜɨɣ� ɤɢɫɥɨɬɵ,  ɱɟɦ� ɜ� ɥɢɦɨɧɚɯ� ɢ 
ɚɩɟɥɶɫɢɧɚɯ,  ɢ�ɜ 25 ɪɚɡɨɜ�ɛɨɥɶɲɟ,  ɱɟɦ�ɜ�ɥɭɤɟ�ɢ�ɤɚɪɬɨ-
ɮɟɥɟ. ɏɜɨɹ�ɜɟɥɢɤɨɥɟɩɧɵɣ�ɢɫɬɨɱɧɢɤ�ɜɢɬɚɦɢɧɨɜ: ɤɚɪɨ-
ɬɢɧɚ, ȿ, Ʉ, ɋ, Ɋ, ȼ. ȼ�ɯɜɨɟ�ɢ�ɨɫɨɛɟɧɧɨ�ɜ�ɤɨɠɭɪɟ�ɪɚɡɵɫ-
ɤɚɧ�ɧɟɬɨɤɫɢɱɧɵɣ�ɯɪɨɦɨɝɟɧ - ɥɟɣɤɨɚɧɬɨɰɢɚɧ�ɫ�ɮɢɡɢɨ-
ɥɨɝɢɱɟɫɤɨɣ� Ɋ�ɜɢɬɚɦɢɧɧɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ. ɉɨ� ɤɨɧɰɟɧ-
ɬɪɚɰɢɢ�ɜɢɬɚɦɢɧɨɜ�ɝɪɭɩɩɵ�ȼ�ɯɜɨɹ�ɫɨɫɧɵ�ɢ�ɟɥɢ�ɩɪɟɜɨɫ-
ɯɨɞɢɬ�ɜɟɝɟɬɚɬɢɜɧɵɟ�ɨɪɝɚɧɵ�ɡɥɚɤɨɜɵɯ. ɐɟɧɧɨɫɬɶ�ɯɜɨɢ 
ɞɚɥɟɤɨɜɚɬɨ� ɧɟ� ɢɫɱɟɪɩɵɜɚɟɬɫɹ� ɫɨɞɟɪɠɚɧɢɟɦ�ɜ�ɧɟɣ� ɜɢ-
ɬɚɦɢɧɨɜ� ɦɚɤɪɨ- ɢ� ɦɢɤɪɨɷɥɟɦɟɧɬɨɜ. Ƚɥɚɜɧɵɦ� ɩɪɢɛɵ-
ɜɚɟɬ�ɢ�ɧɚɥɢɱɢɟɦ�ɜ�ɯɜɨɟ�ɮɢɬɨɧɰɢɞɨɜ [2,3,4]. 

ȼ� ɞɚɧɧɨɣ� ɫɬɚɬɶɟ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɪɟɡɭɥɶɬɚɬɵ� ɢɫ-
ɫɥɟɞɨɜɚɧɢɣ, ɩɨɥɭɱɟɧɧɵɟ� ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɬɟɯɧɨɥɨɝɢɢ 
ɩɨɥɭɱɟɧɢɹ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɯ� ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ� ɞɨɛɚ-
ɜɨɤ� ɢɡ� ɯɥɨɪɨɮɢɥɥ�ɫɨɞɟɪɠɚɳɢɯ� ɪɚɫɬɟɧɢɣ (ɯɜɨɢ) ɜ 
ɮɨɪɦɟ� ɷɤɫɬɪɚɤɬɨɜ� ɧɚ� ɜɨɞɧɨɣ, ɜɨɞɧɨ�ɫɩɢɪɬɨɜɨɣ� ɢ 
ɫɩɢɪɬɨɜɨɣ� ɨɫɧɨɜɟ� ɫ� ɩɨɜɵɲɟɧɧɵɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɯɥɨ-
ɪɨɮɢɥɥɨɜ� ɢ� ɞɪɭɝɢɯ� ȻȺȼ (ɧɚɩɪɢɦɟɪ, ɤɚɪɨɬɢɧɚ), ɫ� ɰɟ-
ɥɶɸ� ɢɯ� ɞɚɥɶɧɟɣɲɟɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ� ɜ� ɞɟɫɟɪɬɚɯ, 
ɧɚɩɢɬɤɚɯ� ɢ� ɞɪɭɝɢɯ� ɩɪɨɞɭɤɬɚɯ� ɩɢɬɚɧɢɹ, ɜɢɬɚɦɢɧɧɵɯ 
ɩɪɟɩɚɪɚɬɚɯ.  

ɏɥɨɪɨɮɢɥɥɵ�ɨɬɧɨɫɹɬɫɹ�ɤ� ɧɟɫɬɨɣɤɢɦ� ɫɨɟɞɢɧɟɧɢ-
ɹɦ,  ɤɨɬɨɪɵɟ�ɞɨɫɬɚɬɨɱɧɨ�ɛɵɫɬɪɨ� ɪɚɡɪɭɲɚɸɬɫɹ�ɧɚ� ɫɜɟ-
ɬɭ, ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɬɟɦɩɟɪɚɬɭɪɵ, ɢɡɦɟɥɶɱɟɧɢɹ, ɪɇ�ɫɪɟ-
ɞɵ�ɢ�ɞɨ�ɧɚɫɬɨɹɳɟɝɨ�ɜɪɟɦɟɧɢ�ɨɬɫɭɬɫɬɜɭɸɬ�ɫɩɨɫɨɛɵ�ɟɝɨ 
ɫɬɚɛɢɥɢɡɚɰɢɢ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɢ�ɯɪɚɧɟɧɢɢ�ɩɪɨɞɭɤɬɨɜ 
ɢɡ� ɯɥɨɪɨɮɢɥɥɫɨɞɟɪɠɚɳɢɯ� ɨɜɨɳɟɣ, ɚ� ɬɚɤɠɟ� ɨɬɫɭɬ-
ɫɬɜɭɸɬ�ɬɟɯɧɨɥɨɝɢɢ�ɤɨɧɫɟɪɜɢɪɨɜɚɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ, ɨɬ-
ɥɢɱɚɸɳɢɯɫɹ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚɧɢɟɦ� ɯɥɨɪɨɮɢɥɥɨɜ. 
[4,5]. ɗɮɮɟɤɬɢɜɧɨɫɬɶ� ɥɸɛɨɝɨ� ɜɢɞɚ� ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ 
ɬɜɟɪɞɨɝɨ�ɜɟɳɟɫɬɜɚ�ɠɢɞɤɨɫɬɶɸ�ɡɧɚɱɢɬɟɥɶɧɨ�ɡɚɜɢɫɢɬ�ɨɬ 
ɟɝɨ� ɪɚɫɬɜɨɪɢɦɨɫɬɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɚɠɧɨ� ɩɪɚɜɢɥɶɧɨ 
ɩɨɞɨɛɪɚɬɶ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ�ɪɚɫɬɜɨɪɢɬɟɥɶ, ɜ�ɤɨɬɨɪɵɣ 
ɩɟɪɟɯɨɞɢɬ� ɬɪɟɛɭɟɦɨɟ�ɜɟɳɟɫɬɜɨ [1, 3]. Ⱦɥɹ�ɩɨɥɭɱɟɧɢɹ 
ɯɥɨɪɨɮɢɥɥɫɨɞɟɪɠɚɳɟɝɨ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ� ɜɵ-
ɫɭɲɟɧɧɵɟ�ɯɥɨɪɨɮɢɥɥɫɨɞɟɪɠɚɳɢɟ�ɪɚɫɬɟɧɢɹ (ɯɜɨɹ) ɢɡ-
ɦɟɥɶɱɚɥɢ� ɢ� ɩɪɨɜɨɞɢɥɢ� ɷɤɫɬɪɚɤɰɢɸ� ɫ� ɩɪɢɦɟɧɟɧɟɧɢɟɦ 
ɪɚɡɥɢɱɧɵɯ� ɷɤɫɬɪɚɝɟɧɬɨɜ (ɜɨɞɚ, ɫɩɢɪɬ, ɜɨɞɧɨ-
ɫɩɢɪɬɨɜɵɣ�ɪɚɫɬɜɨɪ). ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɛɵɥɢ�ɩɨɥɭɱɟɧɵ�ɨɛ-
ɪɚɡɰɵ, ɫɩɟɤɬɪɚɥɶɧɵɟ� ɤɪɢɜɵɟ� ɤɨɬɨɪɵɯ� ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ�ɪɢɫɭɧɤɟ 1 ɜ�ɜɢɞɟ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɩɬɢɱɟɫɤɨɣ�ɩɥɨɬɧɨ-
ɫɬɢ�ɷɤɫɬɪɚɤɬɨɜ�ɨɬ�ɞɥɢɧɵ�ɜɨɥɧɵ (ɧɦ). 

Ⱦɚɧɧɵɟ� ɫɩɟɤɬɪɚɥɶɧɵɟ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɛɵɥɢ� ɩɨ-
ɥɭɱɟɧɵ�ɱɟɪɟɡ 120 ɦɢɧɭɬ� ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ. ɉɨ�ɝɪɚɮɢ-
ɱɟɫɤɢɦ� ɡɚɜɢɫɢɦɨɫɬɹɦ� ɦɨɠɧɨ� ɫɤɚɡɚɬɶ, ɱɬɨ� ɧɚɢɛɨɥɟɟ 
ɨɩɬɢɦɚɥɶɧɵɦ�ɷɤɫɬɪɚɝɟɧɬɨɦ�ɞɥɹ�ɯɜɨɢ�ɹɜɥɹɟɬɫɹ�ɜɨɞɧɨ- 
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ɫɩɢɪɬɨɜɵɣ� ɪɚɫɬɜɨɪ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ� ɜɨɞɚ�ɫɩɢɪɬ=1:1. 
ɇɚɦɢ� ɬɚɤɠɟ� ɛɵɥ� ɢɫɫɥɟɞɨɜɚɧ� ɬɟɦɩɟɪɚɬɭɪɧɵɣ� ɪɟɠɢɦ 
ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ� ɯɜɨɢ� ɢ� ɧɚ� ɨɫɧɨɜɚɧɢɢ� ɩɨɥɭɱɟɧɧɵɯ 
ɞɚɧɧɵɯ�ɦɨɠɧɨ� ɫɞɟɥɚɬɶ� ɜɵɜɨɞ, ɱɬɨ� ɨɩɬɢɦɚɥɶɧɨɣ�ɬɟɦ-
ɩɟɪɚɬɭɪɨɣ� ɞɥɹ� ɩɪɨɰɟɫɫɚ� ɷɤɫɬɪɚɤɰɢɢ� ɯɜɨɢ� ɹɜɥɹɟɬɫɹ 
Ɍ=60 ºɋ. ɗɮɮɟɤɬɢɜɧɨɫɬɶ�ɩɪɨɰɟɫɫɚ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ�ɜ 
ɡɧɚɱɢɬɟɥɶɧɨɣ�ɫɬɟɩɟɧɢ�ɡɚɜɢɫɢɬ�ɨɬ�ɫɩɨɫɨɛɚ�ɩɨɞɝɨɬɨɜɤɢ 
ɫɵɪɶɹ�ɤ�ɷɬɨɦɭ�ɩɪɨɰɟɫɫɭ. ɇɚ�ɷɬɨɦ�ɷɬɚɩɟ�ɦɟɬɨɞɵ�ɢɧɬɟɧ-
ɫɢɮɢɤɚɰɢɢ� ɪɟɝɥɚɦɟɧɬɢɪɭɸɬ� ɧɟɨɛɯɨɞɢɦɭɸ� ɮɨɪɦɭ� ɢ 
ɪɚɡɦɟɪɵ�ɱɚɫɬɢɰ, ɚ�ɬɚɤɠɟ�ɨɛɟɫɩɟɱɢɜɚɸɬ�ɜɵɫɨɤɭɸ�ɤɥɟ-
ɬɨɱɧɭɸ�ɩɪɨɧɢɰɚɟɦɨɫɬɶ� ɫɵɪɶɹ. ȼɫɟ�ɦɟɯɚɧɢɱɟɫɤɢɟ�ɦɟ-
ɬɨɞɵ� ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ� ɧɚ� ɫɬɚɞɢɢ� ɩɨɞɝɨɬɨɜɤɢ� ɫɵɪɶɹ 
ɧɟɨɛɯɨɞɢɦɵ� ɞɥɹ� ɭɜɟɥɢɱɟɧɢɹ� ɩɨɜɟɪɯɧɨɫɬɢ� ɤɨɧɬɚɤɬɚ 
ɮɚɡ, ɱɬɨ�ɞɨɫɬɢɝɚɟɬɫɹ�ɡɚ�ɫɱɟɬ� ɭɦɟɧɶɲɟɧɢɹ�ɪɚɡɦɟɪɚ�ɱɚ-
ɫɬɢɰ. ɂɡ�ɪɢɫɭɧɤɚ 1 ɜɢɞɧɨ, ɱɬɨ�ɧɟ�ɢɡɦɟɥɶɱɟɧɧɨɟ�ɫɵɪɶɟ 
ɩɨɞɜɟɪɝɚɟɬɫɹ� ɷɤɫɬɪɚɤɰɢɢ� ɡɧɚɱɢɬɟɥɶɧɨ� ɯɭɠɟ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɝɢɞɪɨɞɢɧɚɦɢɱɟɫɤɢɟ� ɭɫɥɨɜɢɹ� ɮɢɥɶɬɪɨɜɚɧɢɹ� ɷɤɫ-
ɬɪɚɝɟɧɬɚ� ɱɟɪɟɡ� ɫɥɨɣ� ɱɚɫɬɢɰ� ɩɨ� ɦɟɪɟ� ɭɦɟɧɶɲɟɧɢɹ� ɢɯ 
ɪɚɡɦɟɪɚ�ɡɧɚɱɢɬɟɥɶɧɨ�ɭɯɭɞɲɚɸɬɫɹ. ɗɬɨ�ɡɧɚɱɢɬ, ɱɬɨ�ɞɥɹ 
ɤɚɠɞɨɝɨ� ɜɢɞɚ� ɫɵɪɶɹ� ɢ� ɭɫɥɨɜɢɣ� ɩɪɨɬɟɤɚɧɢɹ� ɩɪɨɰɟɫɫɚ 
ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ� ɫɭɳɟɫɬɜɭɟɬ� ɨɩɪɟɞɟɥɟɧɧɵɣ� ɪɚɡɦɟɪ 
ɱɚɫɬɢɰ, ɩɪɢ� ɤɨɬɨɪɨɦ� ɫɭɦɦɚɪɧɨɟ� ɜɧɭɬɪɟɧɧɟɟ� ɢ� ɜɧɟɲ-
ɧɟɟ� ɞɢɮɮɭɡɢɨɧɧɨɟ� ɫɨɩɪɨɬɢɜɥɟɧɢɟ� ɹɜɥɹɟɬɫɹ� ɦɢɧɢ-
ɦɚɥɶɧɵɦ [2, 3].  

ɇɚ�ɫɬɚɞɢɢ�ɩɨɞɝɨɬɨɜɤɢ�ɫɵɪɶɹ�ɤ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɸ 
ɬɟɪɦɢɱɟɫɤɢɟ� ɦɟɬɨɞɵ� ɬɚɤɠɟ� ɧɚɩɪɚɜɥɟɧɵ� ɧɚ� ɭɦɟɧɶɲɟ-
ɧɢɟ�ɜɧɭɬɪɟɧɧɟɝɨ�ɞɢɮɮɭ-
ɡɢɨɧɧɨɝɨ� ɫɨɩɪɨɬɢɜɥɟ-
ɧɢɹ. Ɉɧɢ� ɫɧɢɠɚɸɬ 
ɭɫɬɨɣɱɢɜɨɫɬɶ� ɰɢɬɨɩɥɚɡ-
ɦɟɧɧɵɯ� ɦɟɦɛɪɚɧ, ɩɪɢ-
ɜɨɞɹɬ� ɤ� ɪɚɡɪɵɜɭ� ɤɥɟɬɨɤ 
ɫɵɪɶɹ, ɷɤɫɬɪɚɝɟɧɬ� ɛɨɥɟɟ 
ɫɜɨɛɨɞɧɨ� ɩɪɨɧɢɤɚɟɬ� ɜ 
ɤɥɟɬɤɭ� ɢ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ 
ɤɨɧɬɚɤɬ� ɫɵɪɶɹ� ɫ� ɪɚɫɬɜɨ-
ɪɢɬɟɥɟɦ. Ⱦɟɣɫɬɜɢɟ� ɬɟɩ-
ɥɨɜɨɣ� ɨɛɪɚɛɨɬɤɢ� ɨɫɧɨ-
ɜɚɧɨ� ɧɚ� ɤɨɚɝɭɥɢɪɭɸɳɟɦ 
ɢ� ɨɛɟɡɜɨɠɢɜɚɸɳɟɦ� ɜɨɡ-
ɞɟɣɫɬɜɢɢ�ɧɚ�ɛɟɥɤɨɜɵɟ�ɜɟɳɟɫɬɜɚ, ɱɬɨ�ɜɵɡɵɜɚɟɬ�ɝɢɛɟɥɶ 
ɪɚɫɬɢɬɟɥɶɧɨɣ� ɤɥɟɬɤɢ. ɇɚɝɪɟɜɚɧɢɟ� ɩɨɜɵɲɚɟɬ� ɜɵɯɨɞ 
ɫɨɤɚ, ɢɧɚɤɬɢɜɢɪɭɟɬ� ɜɧɭɬɪɢɬɤɚɧɟɜɵɟ� ɨɤɢɫɥɢɬɟɥɶɧɵɟ 
ɮɟɪɦɟɧɬɵ, ɭɦɟɧɶɲɚɟɬ� ɦɢɤɪɨɛɧɭɸ� ɨɛɫɟɦɟɧɟɧɧɨɫɬɶ, 
ɪɚɡɪɭɲɚɟɬ�ɜɨɫɤɨɜɭɸ�ɨɛɨɥɨɱɤɭ, ɱɚɫɬɢɱɧɨ�ɞɟɧɚɬɭɪɢɪɭ-
ɟɬ� ɛɟɥɤɢ� ɨɛɨɥɨɱɤɢ� ɫɵɪɶɹ� ɢ� ɭɜɟɥɢɱɢɜɚɟɬ� ɩɪɨɧɢɰɚɟ-

ɦɨɫɬɶ�ɬɤɚɧɢ. Ɍɟɪɦɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ�ɧɚ 
ɫɬɚɞɢɢ�ɩɪɨɜɟɞɟɧɢɹ� ɩɪɨɰɟɫɫɚ�ɧɚɩɪɚɜɥɟɧɵ�ɧɚ� ɭɜɟɥɢɱɟ-
ɧɢɟ� ɤɨɷɮɮɢɰɢɟɧɬɚ� ɞɢɮɮɭɡɢɢ� ɷɤɫɬɪɚɝɢɪɭɟɦɨɝɨ� ɜɟɳɟ-
ɫɬɜɚ. Ɉɞɧɚɤɨ, ɜɨɡɞɟɣɫɬɜɢɟ�ɜɵɫɨɤɢɯ�ɬɟɦɩɟɪɚɬɭɪ�ɦɨɠɟɬ 
ɩɪɢɜɟɫɬɢ� ɤ� ɭɯɭɞɲɟɧɢɸ� ɤɚɱɟɫɬɜɚ� ɩɨɥɭɱɚɟɦɨɝɨ� ɷɤɫ-
ɬɪɚɤɬɚ� ɥɢɛɨ� ɢɡɦɟɧɟɧɢɸ� ɮɢɡɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɱɚɫɬɢɰ. 
ɉɨɷɬɨɦɭ�ɬɟɪɦɢɱɟɫɤɢɟ�ɦɟɬɨɞɵ�ɧɚ�ɞɚɧɧɨɣ�ɫɬɚɞɢɢ�ɧɟɥɶ-
ɡɹ�ɫɱɢɬɚɬɶ�ɫɭɳɟɫɬɜɟɧɧɵɦ�ɫɪɟɞɫɬɜɨɦ�ɢɧɬɟɧɫɢɮɢɤɚɰɢɢ 
ɩɪɨɰɟɫɫɚ. ɗɤɫɬɪɚɝɢɪɨɜɚɧɢɟ� ɫ� ɩɨɦɨɳɶɸ� ɦɢɤɪɨɜɨɥɧɨ-
ɜɨɝɨ� ɩɨɥɹ� ɨɫɧɨɜɚɧɨ� ɧɚ� ɫɟɥɟɤɬɢɜɧɨɦ� ɢ� ɨɝɪɚɧɢɱɟɧɧɨɦ 
ɧɚɝɪɟɜɚɧɢɢ�ɨɫɬɚɬɨɱɧɨɣ�ɜɥɚɠɧɨɫɬɢ�ɜ�ɪɚɫɬɢɬɟɥɶɧɨɦ�ɦɚ-
ɬɟɪɢɚɥɟ� ɦɢɤɪɨɜɨɥɧɚɦɢ. ɗɬɨɬ� ɥɨɤɚɥɢɡɨɜɚɧɧɵɣ� ɧɚɝɪɟɜ 
ɢɞɟɬ�ɨɱɟɧɶ�ɛɵɫɬɪɨ�ɢ�ɡɚɜɟɪɲɚɟɬɫɹ�ɪɚɡɪɭɲɟɧɢɟɦ�ɮɢɡɢ-
ɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɵ� ɢɫɯɨɞɧɨɝɨ� ɦɚɬɟɪɢɚɥɚ, ɱɬɨ� ɜɟɞɟɬ� ɤ 
ɩɪɹɦɨɦɭ� ɩɟɪɟɦɟɳɟɧɢɸ� ɰɟɥɟɜɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ� ɜ� ɪɚɫ-
ɬɜɨɪɢɬɟɥɶ. ɗɬɨɬ� ɩɪɨɰɟɫɫ� ɩɨɡɜɨɥɹɟɬ� ɢɡɜɥɟɤɚɬɶ� ɛɨɥɟɟ 
ɲɢɪɨɤɢɣ� ɞɢɚɩɚɡɨɧ� ɪɚɫɬɜɨɪɢɦɵɯ� ɜɟɳɟɫɬɜ, ɩɨɞɛɢɪɚɹ 
ɧɟɨɛɯɨɞɢɦɵɣ�ɪɚɫɬɜɨɪɢɬɟɥɶ. Ɋɟɡɭɥɶɬɚɬ – ɛɨɥɟɟ�ɧɢɡɤɨɟ 
ɩɨɬɪɟɛɥɟɧɢɟ� ɷɧɟɪɝɢɢ� ɢ� ɷɤɫɬɪɚɤɬɵ� ɜɵɫɨɤɨɝɨ� ɤɚɱɟɫɬɜɚ 
[3].  

ɇɚ� ɪɢɫɭɧɤɟ 2 ɩɪɟɞɫɬɚɜɥɟɧɵ� ɫɩɟɤɬɪɚɥɶɧɵɟ� ɤɪɢ-
ɜɵɟ�ɯɜɨɣɧɵɯ�ɷɤɫɬɪɚɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɋȼɑ�ɩɨɥɟ�ɢ�ɜ 
ɬɪɚɞɢɰɢɨɧɧɵɯ�ɭɫɥɨɜɢɹɯ.  

ȼ� ɬɚɛɥɢɰɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɨ� ɫɨɞɟɪɠɚɧɢɟ� ɯɥɨɪɨ-
ɮɢɥɥɚ�ɜ�ɯɜɨɣɧɵɯ�ɷɤɫɬɪɚɤɬɚɯ, ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɋȼɑ�ɩɨɥɟ 
ɢ�ɜ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɭɫɥɨɜɢɹɯ. 

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɩɨɥɭɱɟɧɧɵɯ�ɪɟɡɭɥɶɬɚɬɨɜ�ɷɤɫɩɟɪɢ-
ɦɟɧɬɚɥɶɧɵɯ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɚ�ɪɚɡɪɚɛɨɬɚɧɚ�ɬɟɯɧɨɥɨ-
ɝɢɹ� ɯɥɨɪɨɮɢɥɥɫɨɞɟɪɠɚɳɢɯ� ɪɚɫɬɢɬɟɥɶɧɵɯ� ɞɨɛɚɜɨɤ� ɢɡ 
ɯɜɨɢ�ɜ�ɮɨɪɦɟ�ɠɢɞɤɢɯ�ɷɤɫɬɪɚɤɬɨɜ�ɧɚ�ɜɨɞɧɨɣ� ɢ�ɜɨɞɧɨ-
ɫɩɢɪɬɨɜɨɣ� ɨɫɧɨɜɟ. Ɉɬ� ɬɪɚɞɢɰɢɨɧɧɵɯ� ɧɨɜɚɹ� ɬɟɯɧɨɥɨ-
ɝɢɹ�ɨɬɥɢɱɚɟɬɫɹ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋȼɑ�ɧɚɝɪɟɜɚ�ɩɭɬɟɦ  

  

Ɋɢɫ. 1. ɋɩɟɤɬɪɚɥɶɧɵɟ�ɤɪɢɜɵɟ�ɯɜɨɣɧɵɯ�ɷɤɫɬɪɚɤɬɨɜ, ɩɨ-
ɥɭɱɟɧɧɵɯ�ɧɚ�ɨɫɧɨɜɟ�ɪɚɡɥɢɱɧɵɯ�ɷɤɫɬɪɚɝɟɧɬɨɜ 

Ɋɢɫ. 2. ɋɩɟɤɬɪɚɥɶɧɵɟ�ɤɪɢɜɵɟ�ɯɜɨɣɧɨɝɨ�ɷɤɫɬɪɚɤɬɚ, ɩɨ-
ɥɭɱɟɧɧɨɝɨ�ɫ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ�ɋȼɑ�ɬɟɯɧɨɥɨɝɢɢ 

Ɍɚɛɥɢɰɚ 1  
ȼɥɢɹɧɢɟ�ɋȼɑ�ɩɨɥɹ�ɧɚ�ɫɨɞɟɪɠɚɧɢɟ�ɯɥɨɪɨɮɢɥɥɚ�ɜ�ɯɜɨɣɧɵɯ�ɷɤɫɬɪɚɤɬɚɯ 

ȼɢɞ�ɯɥɨɪɨɮɢɥɥɚ 

ȼɪɟɦɹ�ɷɤɫɬɪɚɤɰɢɢ 
20 ɦɢɧ�ɫ 
ɋȼɑ�ɨɛ-
ɪɚɛɨɬɤɨɣ 

40 ɦɢɧ�ɫ 
ɋȼɑ�ɨɛ-
ɪɚɛɨɬɤɨɣ 

60 ɦɢɧ�ɫ 
ɋȼɑ�ɨɛ-
ɪɚɛɨɬɤɨɣ 

80 ɦɢɧ�ɫ 
ɋȼɑ�ɨɛ-
ɪɚɛɨɬɤɨɣ 

120 ɦɢɧ�ɫ 
ɋȼɑ�ɨɛ-
ɪɚɛɨɬɤɨɣ 

120 ɦɢɧ 
ɛɟɡ�ɋȼɑ 
ɨɛɪɚɛɨɬɤɢ 

ɏɥɨɪɨɮɢɥɥ�ɚ, 
ɦɝ�ɞɦ3 

3,42 4,3 5,18 6,06 6,94 2,54 

ɏɥɨɪɨɮɢɥɥ b, 
ɦɝ�ɞɦ3 

8,85 10,53 12,21 13,88 15,56 7,18 

ɏɥɨɪɨɮɢɥɥ�ɚ 
�ɯɥɨɪɨɮɢɥɥ b, 

ɦɝ�ɞɦ3 

12,27 14,83 17,39 19,94 22,5 9,72 
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ɜɵɞɟɪɠɢɜɚɧɢɹ� ɢɡɦɟɥɶɱɟɧɧɨɝɨ� ɩɪɨɞɭɤɬɚ� ɜ� ɦɢɤɪɨɜɨɥ-
ɧɨɜɨɦ�ɩɨɥɟ, ɱɬɨ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɢɬɶ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ 
ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɟ� ɞɨɛɚɜɤɢ� ɫ� ɛɨɥɟɟ� ɜɵɫɨɤɢɦ� ɫɨɞɟɪɠɚ-
ɧɢɟɦ�ɯɥɨɪɨɮɢɥɥɚ. ɉɨɤɚɡɚɧɨ, ɱɬɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɋȼɑ-
ɷɧɟɪɝɢɢ� ɩɨɡɜɨɥɹɟɬ� ɭɥɭɱɲɢɬɶ� ɩɟɪɟɯɨɞ� ɷɤɫɬɪɚɤɬɢɜɧɵɯ 
ɜɟɳɟɫɬɜ� ɜ� ɜɨɞɧɨ�ɫɩɢɪɬɨɜɵɣ� ɷɤɫɬɪɚɤɬ. ɉɪɢ� ɜɵɞɟɪɠɢ-
ɜɚɧɢɢ� ɭɫɬɚɧɨɜɥɟɧɧɵɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ� ɪɟɠɢɦɨɜ� ɫɨ-

ɞɟɪɠɚɧɢɟ� ɯɥɨɪɨɮɢɥɥɚ� ɜ� ɯɜɨɣɧɨɦ� ɷɤɫɬɪɚɤɬɟ� ɩɨɜɵɲɚ-
ɟɬɫɹ� ɜ 2-3 ɪɚɡɚ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ� ɬɪɚɞɢɰɢɨɧɧɨɣ�ɬɟɯɧɨ-
ɥɨɝɢɟɣ. ɉɪɨɜɟɞɟɧɢɟ�ɩɪɨɰɟɫɫɚ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ�ɜ�ɋȼɑ-
ɩɨɥɟ�ɩɨɡɜɨɥɹɟɬ�ɩɨɥɭɱɚɬɶ� ɷɤɫɬɪɚɤɬ� ɜɵɫɨɤɨɝɨ� ɤɚɱɟɫɬɜɚ 
ɢ�ɫ�ɩɨɧɢɠɟɧɧɵɦ�ɩɨɬɪɟɛɥɟɧɢɟɦ�ɷɧɟɪɝɢɢ. 
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ɊɈɁɊɈȻɄȺ�ɌȿɏɇɈɅɈȽȱȲ�ȼɈȾɈɉȱȾȽɈɌɈȼɄɂ�Ɂ�ȼɂɄɈɊɂɋɌȺɇɇəɆ�ɆȿɌɈȾɍ�ȼɂɆɈ-
ɊɈɀɍȼȺɇɇə�ȾɅə�ɉɊɂȽɈɌɍȼȺɇɇə�ɇȺɉɈȲȼ�ɋɉȿɐȱȺɅɖɇɈȽɈ�ɉɊɂɁɇȺɑȿɇɇə 

ɍ�ɫɬɚɬɬɿ�ɧɚɜɟɞɟɧɿ�ɪɟɡɭɥɶɬɚɬɢ�ɟɤɫɩɟɪɢɦɟɧɬɚɥɶɧɢɯ�ɞɨɫɥɿɞɠɟɧɶ�ɩɪɨɰɟɫɭ 
ɜɢɦɨɪɨɠɭɜɚɧɧɹ�ɩɪɢɪɨɞɧɨʀ�ɦɿɧɟɪɚɥɶɧɨʀ�ɯɥɨɪɢɞɧɨ�ɧɚɬɪɿɽɜɨʀ�ɜɨɞɢ. Ɂɚɩɪɨɩɨɧɨ-
ɜɚɧɚ�ɬɟɯɧɨɥɨɝɿɹ�ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ�ɞɥɹ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɧɚɩɨʀɜ�ɫɩɟɰɿɚɥɶɧɨɝɨ�ɩɪɢɡ-
ɧɚɱɟɧɧɹ�ɬɚ�ɬɟɯɧɨɥɨɝɿɹ�ɩɪɢɝɨɬɭɜɚɧɧɹ�ɬɚɤɢɯ�ɧɚɩɨʀɜ.  

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɨɩɪɿɫɧɟɧɧɹ�ɜɢɦɨɪɨɠɭɜɚɧɧɹɦ, ɦɿɧɟɪɚɥɶɧɚ�ɜɨɞɚ, ɜɭɝ-
ɥɟɤɢɫɥɢɣ�ɝɚɡ, ɧɚɩɨʀ ɫɩɟɰɿɚɥɶɧɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ, ɧɚɩɨʀ�ɞɥɹ�ɫɩɨɪɬɫɦɟɧɿɜ. 

The article presents the results of experimental researches of the process of 
freezing of natural mineral chloride-sodium water. The proposed technology of water 
treatment for preparation of special drinks and technology of preparation this drinks. 

Keywords: freeze desalination, mineral water, carbon dioxide, drinks of the 
special setting, drinks, freezing is for sportsmen. 

ɉɪɢ� ɡɚɝɚɥɶɧɨɦɭ� ɫɤɨɪɨɱɟɧɧɿ� ɬɟɦɩɭ� ɪɨɫɬɭ� ɩɨɩɢɬɭ� ɧɚ 
ɬɪɚɞɢɰɿɣɧɿ� ɛɟɡɚɥɤɨɝɨɥɶɧɿ� ɧɚɩɨʀ� ɫɶɨɝɨɞɧɿ� ɨɞɧɨɱɚɫɧɨ� ɡɪɨɫɬɚɽ 
ɩɨɩɢɬ�ɧɚ�ɧɚɩɨʀ�ɫɩɟɰɿɚɥɶɧɨɝɨ�ɩɪɢɡɧɚɱɟɧɧɹ�ɿɡ�ɩɟɜɧɢɦɢ�ɮɭɧɤ-
ɰɿɨɧɚɥɶɧɢɦɢ�ɜɥɚɫɬɢɜɨɫɬɹɦɢ. Ɂɧɚɱɧɭ�ɱɚɫɬɤɭ�ɪɢɧɤɭ�ɬɚɤɢɯ�ɧɚ-
ɩɨʀɜ�ɫɬɚɧɨɜɥɹɬɶ  ɧɚɩɨʀ�ɞɥɹ�ɫɩɨɪɬɫɦɟɧɿɜ. Ȳɯ�ɱɚɫɬɤɚ�ɜɿɞ�ɡɚɝɚɥɶ-
ɧɨɝɨ�ɫɩɨɠɢɜɚɧɧɹ�ɛɟɡɚɥɤɨɝɨɥɶɧɢɯ�ɧɚɩɨʀɜ�ɫɤɥɚɞɚɽ 2 % [2] ɬɚ 
37 % - ɜɿɞ�ɫɩɨɠɢɜɚɧɧɹ�ɮɭɧɤɰɿɨɧɚɥɶɧɢɯ�ɧɚɩɨʀɜ [1]. Ⱥ�ɩɪɨɝɧɨɡ 
ɞɢɧɚɦɿɤɢ�ɩɪɨɞɚɠ�ɬɚɤɢɯ�ɧɚɩɨʀɜ�ɩɟɪɟɞɛɚɱɚɽ�ɪɿɫɬ�ɧɚ 39,08 % ɡ 
2011 ɞɨ 2016 ɪɪ. [2]. 

Ɉɫɧɨɜɧɢɦɢ� ɫɩɨɠɢɜɚɱɚɦɢ� ɫɩɨɪɬɢɜɧɢɯ� ɧɚɩɨʀɜ� ɽ 
ɤɭɥɶɬɭɪɢɫɬɢ, ɫɩɨɪɬɫɦɟɧɢ� ɬɚ� ɩɪɢɯɢɥɶɧɢɤɢ� ɡɞɨɪɨɜɨɝɨ 
ɫɩɨɫɨɛɭ�ɠɢɬɬɹ. Ɇɟɬɨɸ�ɜɢɤɨɪɢɫɬɚɧɧɹ�ɜ�ɯɚɪɱɭɜɚɧɧɿ�ɬɚɤɢɯ 
ɧɚɩɨʀɜ�ɽ�ɜɿɞɧɨɜɥɟɧɧɹ�ɜɬɪɚɱɟɧɨʀ�ɩɿɞ�ɱɚɫ�ɬɪɟɧɭɜɚɧɧɹ�ɪɿɞɢ-
ɧɢ, ɡɧɢɠɟɧɧɹ�ɟɦɨɰɿɣɧɨʀ�ɬɚ�ɮɿɡɢɱɧɨʀ�ɧɚɩɪɭɝɢ. 

ȼ� ɍɤɪɚʀɧɿ� ɜɿɬɱɢɡɧɹɧɟ� ɜɢɪɨɛɧɢɰɬɜɨ� ɫɩɨɪɬɢɜɧɢɯ 
ɧɚɩɨʀɜ  ɡɧɚɯɨɞɢɬɶɫɹ�ɧɚ�ɩɨɱɚɬɤɨɜɨɦɭ�ɟɬɚɩɿ�ɪɨɡɜɢɬɤɭ. ɐɿ-
ɧɢ�ɠ�ɧɚ�ɫɩɨɪɬɢɜɧɿ�ɧɚɩɨʀ�ɿɧɨɡɟɦɧɨɝɨ�ɜɢɪɨɛɧɢɰɬɜɚ�ɤɨɥɢ-
ɜɚɸɬɶɫɹ� ɜɿɞ 8  ɝɪɧ (Sport  water,  ɜɢɪɨɛɧɢɤ -  Quality  
Nutrition Technology – ɥɿɞɟɪ� ɽɜɪɨɩɟɣɫɤɢɯ� ɜɢɪɨɛɧɢɤɿɜ 
ɫɩɨɪɬɢɜɧɨɝɨ�ɯɚɪɱɭɜɚɧɧɹ) ɞɨ 165 ɝɪɧ�ɬɚ�ɛɿɥɶɲɟ�ɡɚ 500 ɦɥ 
(L-Carnitine Liquid, ɜɢɪɨɛɧɢɤ - Quality Nutrition 
Technology)  [3]. Ɋɚɡɨɦ�ɡ�ɬɢɦ, ɜ�ɍɤɪɚʀɧɿ�ɜɢɪɨɛɧɢɰɬɜɨ�ɬɚ-
ɤɢɯ�ɧɚɩɨʀɜ�ɽ�ɩɟɪɫɩɟɤɬɢɜɧɢɦ�ɿ�ɩɨɜ
ɹɡɚɧɨ�ɡ�ɧɚɫɬɭɩɧɢɦ: 

� ɩɨɫɬɿɣɧɨ� ɡɪɨɫɬɚɽ� ɤɿɥɶɤɿɫɬɶ� ɥɸɞɟɣ, ɹɤɿ� ɚɤɬɢɜɧɨ 
ɡɚɣɦɚɸɬɶɫɹ�ɮɿɬɧɟɫɨɦ, ɥɿɤɭɜɚɥɶɧɨɸ�ɮɿɡɤɭɥɶɬɭɪɨɸ�ɬɚ�ɜɟ-
ɞɭɬɶ�ɡɞɨɪɨɜɢɣ�ɫɩɨɫɿɛ�ɠɢɬɬɹ; 

� ɍɤɪɚʀɧɚ�ɽ� ɫɩɨɪɬɢɜɧɨɸ�ɤɪɚʀɧɨɸ, ɜɨɧɚ�ɩɪɢɣɦɚɽ 
ɭɱɚɫɬɶ�ɿ�ɨɪɝɚɧɿɡɨɜɭɽ�ɩɪɨɜɟɞɟɧɧɹ�ɪɿɡɧɢɯ�ɫɩɨɪɬɢɜɧɢɯ�ɡɦɚ-
ɝɚɧɶ�ɦɿɠɧɚɪɨɞɧɨɝɨ�ɪɿɜɧɹ, ɚ�ɬɨɦɭ�ɧɚɹɜɧɿɫɬɶ�ɜɿɬɱɢɡɧɹɧɨɝɨ�ɜɢ-
ɪɨɛɧɢɰɬɜɚ� ɫɩɨɪɬɢɜɧɢɯ� ɧɚɩɨʀɜ� ɩɨɡɢɬɢɜɧɨ� ɜɩɥɢɜɚɬɢɦɟ� ɧɚ 
ɿɦɿɞɠ�ɿ�ɟɤɨɧɨɦɿɤɭ�ɞɟɪɠɚɜɢ. 
ɇɚ�ɫɶɨɝɨɞɧɿɲɧɿɣ�ɞɟɧɶ�ɽɞɢɧɨʀ�ɞɭɦɤɢ�ɜɿɞɧɨɫɧɨ�ɧɚɣɛɿɥɶɲ�ɟɮɟ-
ɤɬɢɜɧɨʀ�ɪɟɰɟɩɬɭɪɢ�ɫɩɨɪɬɢɜɧɢɯ�ɧɚɩɨʀɜ�ɧɟɦɚɽ. Ⱥɥɟ�ɜɿɞɨɦɨ, ɳɨ 

ɜɨɧɚ�ɩɨɜɢɧɧɚ�ɛɭɬɢ�ɬɚɤɨɸ, ɳɨɛ�ɧɚɩɿɣ�ɜɨɥɨɞɿɜ�ɯɨɪɨɲɢɦ�ɫɦɚ-
ɤɨɦ, ɚ�ɣɨɝɨ�ɫɩɨɠɢɜɚɧɧɹ�ɫɩɪɢɹɥɨ�ɩɿɞɜɢɳɟɧɧɸ�ɩɪɚɰɟɡɞɚɬɧɨɫɬɿ 
ɨɪɝɚɧɿɡɦɭ. ɋɥɿɞ�ɡɚɡɧɚɱɢɬɢ, ɳɨ�ɜɿɞɨɦɿ�ɪɟɰɟɩɬɭɪɢ�ɫɩɨɪɬɢɜɧɢɯ 
ɧɚɩɨʀɜ�ɩɪɨɫɬɿ (ɬɚɛɥ. 1). Ɉɫɧɨɜɚ�ɫɩɨɪɬɢɜɧɢɯ�ɧɚɩɨʀɜ – ɰɟ�ɜɭɝɥɟ-
ɜɨɞɧɨ�ɫɨɥɶɨɜɢɣ�ɪɨɡɱɢɧ, ɚ�ʀɯ�ɨɫɨɛɥɢɜɿɫɬɸ�ɽ�ɩɿɞɜɢɳɟɧɢɣ, ɩɨ-
ɪɿɜɧɹɧɨ�ɿɡ�ɡɜɢɱɚɣɧɢɦɢ�ɛɟɡɚɥɤɨɝɨɥɶɧɢɦɢ�ɧɚɩɨɹɦɢ, ɜɦɿɫɬ�ɫɨ-
ɥɟɣ�ɧɚɬɪɿɸ, ɤɚɥɿɸ�ɬɚ�ɿɧɲɢɯ�ɤɨɦɩɨɧɟɧɬɿɜ. Ⱦɥɹ�ɡɦɿɧɢ�ɜɥɚɫɬɢ-
ɜɨɫɬɟɣ�ɫɩɨɪɬɢɜɧɢɯ�ɧɚɩɨʀɜ�ɪɟɝɭɥɸɸɬɶ�ɜ�ɨɫɧɨɜɧɨɦɭ�ɤɨɧɰɟɧɬ-
ɪɚɰɿɸ�ɜɭɝɥɟɜɨɞɿɜ�ɬɚ�ʀɯ�ɬɢɩ, ɜɦɿɫɬ�ɟɥɟɤɬɪɨɥɿɬɭ, ɨɫɦɨɥɹɥɶɧɿɫɬɶ 
ɪɨɡɱɢɧɭ�ɬɚ�ɜɦɿɫɬ�ɫɦɚɤɨɚɪɨɦɚɬɢɱɧɢɯ�ɪɟɱɨɜɢɧ. Ȼɿɥɶɲɿɫɬɶ�ɧɚ-
ɩɨʀɜ�ɞɥɹ�ɫɩɨɪɬɫɦɟɧɿɜ�ɩɨ�ɯɿɦɿɱɧɨɦɭ�ɫɤɥɚɞɭ�ɩɪɢɛɥɢɡɧɨ�ɨɞɧɚ-
ɤɨɜɿ. əɤ� ɩɪɚɜɢɥɨ, ɨɫɦɨɥɹɥɶɧɿɫɬɶ� ɿɡɨɬɨɧɿɱɧɢɯ� ɧɚɩɨʀɜ� ɫɬɚɧɨ-
ɜɢɬɶ 280-340 ɦɨɫɦɨɥɶ�ɤɝ, ɜɦɿɫɬ� ɜɭɝɥɟɜɨɞɿɜ� ɫɤɥɚɞɚɽ 6-8 % 
�ɝɥɸɤɨɡɚ, ɮɪɭɤɬɨɡɚ, ɫɚɯɚɪɨɡɚ�ɬɚ�ɦɚɥɶɬɨɞɟɤ�ɫɬɪɢɧɢ), ɚ�ɤɨɧɰɟ-
ɧɬɪɚɰɿɹ�ɧɚɬɪɿɸ�ɿ�ɤɚɥɿɸ�ɫɤɥɚɞɚɽ 20-30 ɬɚ 5 ɦɦɨɥɶ�ɥ�ɜɿɞɩɨɜɿɞ-
ɧɨ[4].  

Ɉɫɧɨɜɨɸ�ɫɩɨɪɬɢɜɧɨɝɨ�ɧɚɩɨɸ, ɹɤ� ɿ�ɛɭɞɶ�ɹɤɨɝɨ�ɿɧɲɨɝɨ 
ɛɟɡɚɥɤɨɝɨɥɶɧɨɝɨ�ɧɚɩɨɸ, ɽ�ɜɨɞɚ, ɳɨ�ɫɤɥɚɞɚɽ 85-95 % ɜɿɞ�ɣɨɝɨ 

ɡɚɝɚɥɶɧɨʀ�ɦɚɫɢ. Ɍɟɯɧɨɥɨɝɿɱɧɚ�ɫɯɟɦɚ�ɜɨɞɨɩɿɞɝɨɬɨɜɤɢ�ɜɢɡɧɚɱɚ-
ɽɬɶɫɹ�ɜɢɯɿɞɧɢɦ�ɯɿɦɿɱɧɢɦ�ɫɤɥɚɞɨɦ�ɜɨɞɢ, ɹɤɢɣ�ɜ�ɫɜɨɸ�ɱɟɪɝɭ 
ɡɚɥɟɠɢɬɶ�ɜɿɞ�ɞɠɟɪɟɥɚ�ɜɨɞɨɩɨɫɬɚɱɚɧɧɹ, ɩɪɢɪɨɞɧɢɯ�ɿ�ɤɥɿɦɚɬɢ-
ɱɧɢɯ�ɭɦɨɜ. ȼɨɞɨɨɩɨɫɬɚɱɚɧɧɹ�ɛɿɥɶɲɨɫɬɿ�ɩɿɞɩɪɢɽɦɫɬɜ�ɍɤɪɚʀ-
ɧɢ, ɳɨ�ɜɢɪɨɛɥɹɸɬɶ�ɧɚɩɨʀ, ɡɞɿɣɫɧɸɽɬɶɫɹ�ɡ�ɚɪɬɟɡɿɚɧɫɶɤɢɯ  

Ɍɚɛɥɢɰɹ 1  
Ɋɟɰɟɩɬɭɪɢ�ɧɚɩɨʀɜ�ɞɥɹ�ɫɩɨɪɬɫɦɟɧɿɜ [2] 

Ɋɟɰɟɩɬɭɪɧɿ�ɫɤɥɚɞɨɜɿ�ɧɚɩɨʀɜ Ⱦɨɡɭɜɚɧɧɹ�ɤɨɦɩɨɧɟɧɬɿɜ�ɧɚ 1000 ɥ�ɝɨɬɨɜɨ-
ɝɨ�ɧɚɩɨɸ, ɤɝ 

ɑɟɪɜɨɧɢɣ�ɚɩɟɥɶɫɢɧ-
ɝɚɪɰɢɧɿɹ 
�ɑɟɪɜɨɧɢɣ�ɚɩɟɥɶɫɢɧ�ɝɚɪɰɢɧɿɹ 
�ɟɦɭɥɶɫɿɹ) 
�Ɇɿɧɟɪɚɥɶɧɿ�ɫɨɥɿ 
�ɐɭɤɨɪ 
�Ʌɢɦɨɧɧɚ�ɤɢɫɥɨɬɚ 
�ȼɨɞɚ�ɩɢɬɧɚ 
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1,9 

ɪɟɲɬɚ 
Ɇɭɥɶɬɢɤ�ɦɿɧɟɪɚɥ 
�Ɇɭɥɶɬɢɮɪɭɬ (ɟɦɭɥɶɫɿɹ) 
�Ɇɿɧɟɪɚɥɶɧɿ�ɫɨɥɿ 
�ɐɭɤɨɪ 
�ɋɿɤ�ɹɛɥɭɱɧɢɣ 
�Ʌɢɦɨɧɧɚ�ɤɢɫɥɨɬɚ 
�ȼɨɞɚ�ɩɢɬɧɚ 
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