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ɤɪɢɫɬɚɥɥɨɨɩɬɢɱɟɫɤɢɦ� ɦɟɬɨɞɨɦ. ɉɪɨɰɟɫɫ� ɜɵɫɭɲɢɜɚ-
ɧɢɹ� ɤɚɩɥɢ� ɩɨɡɜɨɥɹɟɬ� ɭɜɢɞɟɬɶ� ɩɨɞ� ɦɢɤɪɨɫɤɨɩɨɦ� ɬɚɤ 
ɧɚɡɵɜɚɟɦɭɸ «ɦɭɦɢɸ» ɠɢɞɤɨɝɨ�ɤɪɢɫɬɚɥɥɚ. ɇɚ�ɪɢɫ. 3 ɢ 
ɪɢɫ. 4 ɩɪɟɞɫɬɚɜɥɟɧɵ�ɚɧɚɥɨɝɢɱɧɵɟ�ɬɟɤɫɬɭɪɵ, ɜɢɞɢɦɵɟ 
ɜ�ɩɨɥɹɪɢɡɚɰɢɨɧɧɵɣ�ɦɢɤɪɨɫɤɨɩ (ɫɥɟɜɚ) ɢ�ɦɟɬɨɞɨɦ�ɜɵ-
ɫɭɲɢɜɚɧɢɹ�ɤɚɩɥɢ (ɫɩɪɚɜɚ). 

Ɂɚɤɥɸɱɟɧɢɟ:  
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɜɨɞɵ�ɨɩɪɟɞɟɥɹɟɬɫɹ�ɧɟ 

ɬɨɥɶɤɨ�ɟɟ�ɯɢɦɢɱɟɫɤɢɦ�ɫɨɫɬɚɜɨɦ, ɧɨ�ɢ�ɫɬɪɭɤɬɭɪɧɨɣ�ɫɚ-

ɦɨɨɪɝɚɧɢɡɚɰɢɟɣ� ɫɢɫɬɟɦɵ� ɩɪɢɦɟɫɢ�ɜɨɞɚ, ɚ� ɢɦɟɧɧɨ 
ɠɢɞɤɨɤɪɢɫɬɚɥɥɢɱɟɫɤɨɣ� ɫɬɪɭɤɬɭɪɨɣ. Ʌɢɨɬɪɨɩɧɵɟ 
ɠɢɞɤɢɟ� ɤɪɢɫɬɚɥɥɵ� ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɨɣ� ɜɫɟɝɨ� ɠɢɜɨɝɨ, 
ɩɨɷɬɨɦɭ�ɞɥɹ�ɧɨɪɦɚɥɶɧɨɣ�ɮɭɧɤɰɢɨɧɚɥɶɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ 
ɢ� ɪɟɝɟɧɟɪɚɰɢɢ� ɨɪɝɚɧɢɡɦɚ� ɨɫɨɛɟɧɧɨ� ɜɚɠɧɨ� ɤɚɱɟɫɬɜɨ 
ɩɨɬɪɟɛɥɹɟɦɨɣ� ɜɨɞɵ, ɤɨɬɨɪɚɹ�ɮɨɪɦɢɪɭɟɬ� ɫɨɨɬɜɟɬɫɬɜɭ-
ɸɳɭɸ�ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɫɬɪɭɤɬɭɪɭ. 
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ȼɂɄɍɅɖ�ɋ�ɂ., ɤɚɧɞ. ɬɟɯɧ. ɧɚɭɤ, ɞɨɰɟɧɬ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ȻɂɈɅɈȽɂɑȿɋɄȺə�ȺɄɌɂȼɇɈɋɌɖ�ɊȺɋɌɂɌȿɅɖɇɈȽɈ�ɋɕɊɖə —  
ɂɇȽɊȿȾɂȿɇɌȺ�ɉɂɓȿȼɕɏ�ɉɊɈȾɍɄɌɈȼ 

ɉɨɤɚɡɚɧɚ� ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ 
ɦɟɬɨɞɨɜ� ɞɥɹ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ. ɂɫɫɥɟɞɨɜɚɧɚ 
ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɷɤɫɬɪɚɤɬɨɜ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɢ� ɩɪɨ-
ɞɭɤɬɨɜ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬɧɨɝɨ�ɫɨɫɬɚɜɚ�ɫ�ɢɯ�ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ. 

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ, ɪɚɫɬɢɬɟɥɶɧɨɟ 
ɫɵɪɶɟ, ɮɥɚɜɨɧɨɢɞɵ, ɪɚɫɬɢɬɟɥɶɧɵɟ�ɷɤɫɬɪɚɤɬɵ. 

Expediency of use of biological methods for an assessment of 
vegetable raw material quality is shown. The biological activity of vege-
table raw material extracts and products with this compounds was re-
searched.  

Keywords: biological activity, vegetable raw materials, flavo-
noids, vegetable extracts. 

ȼ�ɫɜɹɡɢ�ɫɨ�ɫɬɪɟɦɢɬɟɥɶɧɵɦ�ɬɟɦɩɨɦ�ɠɢɡɧɢ, ɭɯɭɞ-
ɲɟɧɢɟɦ�ɷɤɨɥɨɝɢɢ�ɢ�ɫɬɪɟɫɫɨɜɵɦɢ�ɫɢɬɭɚɰɢɹɦɢ, ɦɧɨɝɢɟ 
ɠɢɬɟɥɢ�ɧɚɲɟɣ� ɫɬɪɚɧɵ� ɜɜɨɞɹɬ�ɜ� ɫɜɨɣ�ɪɚɰɢɨɧ�ɩɢɬɚɧɢɹ 
ɩɪɨɞɭɤɬɵ, ɤɨɬɨɪɨɟ�ɫɩɨɫɨɛɫɬɜɭɸɬ�ɡɚɳɢɬɟ, ɭɤɪɟɩɥɟɧɢɸ 
ɢ� ɨɡɞɨɪɨɜɥɟɧɢɸ� ɨɪɝɚɧɢɡɦɚ, ɚ� ɬɚɤɠɟ� ɩɪɨɮɢɥɚɤɬɢɤɟ 

ɪɚɡɥɢɱɧɵɯ�ɡɚɛɨɥɟɜɚɧɢɣ. 
Ɉɞɧɢɦ� ɢɡ� ɚɤɬɭɚɥɶɧɵɯ� ɧɚɭɱɧɵɯ� ɧɚɩɪɚɜɥɟɧɢɣ� ɜ 

ɫɨɡɞɚɧɢɢ�ɡɞɨɪɨɜɨɣ�ɩɢɳɢ�ɹɜɥɹɟɬɫɹ�ɩɪɢɦɟɧɟɧɢɟ�ɧɨɜɵɯ 
ɩɨɞɯɨɞɨɜ�ɤ�ɪɚɡɪɚɛɨɬɤɟ�ɪɟɰɟɩɬɭɪ�ɢ�ɬɟɯɧɨɥɨɝɢɣ, ɩɨɡɜɨ-
ɥɹɸɳɢɯ� ɫɨɡɞɚɬɶ� ɩɪɨɞɭɤɬ� ɫ� ɧɨɜɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ, 
ɭɥɭɱɲɢɬɶ� ɟɝɨ� ɤɚɱɟɫɬɜɨ� ɩɭɬɟɦ� ɜɜɟɞɟɧɢɹ� ɜ� ɟɝɨ� ɫɨɫɬɚɜ 
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɩɪɢɪɨɞɧɨɝɨ� ɩɪɨɢɫ-
ɯɨɠɞɟɧɢɹ.  

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɩɪɢɦɟɧɟɧɢɟ�ɩɪɢɪɨɞɧɵɯ�ɢɫ-
ɬɨɱɧɢɤɨɜ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ - ɥɟɤɚɪ-
ɫɬɜɟɧɧɵɯ�ɬɪɚɜ, ɩɪɹɧɨ�ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ�ɫɵɪɶɹ, ɹɝɨɞ, 
ɮɪɭɤɬɨɜ�ɢ�ɞɪ., ɹɜɥɹɟɬɫɹ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɧɚɩɪɚɜɥɟɧɢɟɦ 
ɜ�ɪɚɫɲɢɪɟɧɢɢ�ɚɫɫɨɪɬɢɦɟɧɬɚ, ɩɨɜɵɲɟɧɢɢ�ɩɢɳɟɜɨɣ�ɢ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɰɟɧɧɨɫɬɢ�ɩɪɨɞɭɤɬɨɜ�ɦɧɨɝɨɤɨɦɩɨɧɟɧɬ-
ɧɨɝɨ�ɫɵɪɶɟɜɨɝɨ�ɫɨɫɬɚɜɚ. ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɪɚɫɬɢɬɟɥɶɧɨɟ  

    

Ɋɢɫ.1. Ɇɢɤɪɨɮɨɬɨɝɪɚɮɢɢ 
ɫɬɪɭɤɬɭɪɵ�ɜɨɞɵ, ɨɛɪɚɛɨ-
ɬɚɧɧɨɣ�ɩɨ�ɬɟɯɧɨɥɨɝɢɢ «Ɋɟ-
ɧɨɪɦ», ɫɞɟɥɚɧɧɵɟ�ɩɪɢ�ɩɨ-
ɥɹɪɢɡɨɜɚɧɧɨɦ�ɫɜɟɬɟ [3] 

Ɋɢɫ.2. ɋɯɟɦɚɬɢɱɟɫɤɨɟ�ɢɡɨɛɪɚɠɟ-
ɧɢɟ�ɨɫɧɨɜɧɵɯ�ɬɢɩɨɜ�ɫɬɪɭɤɬɭɪɵ 
ɠɢɞɤɢɯ�ɤɪɢɫɬɚɥɥɨɜ: ɧɟɦɚɬɢɱɟ-
ɫɤɢɯ, ɫɦɟɤɬɢɱɟɫɤɢɯ, ɯɨɥɟɫɬɟɪɢ-

ɱɟɫɤɢɯ 

Ɋɢɫ.3. Ɍɟɤɫɬɭɪɚ�ɮɨɤɭɫɧɵɯ 
ɤɨɧɢɱɟɫɤɢɯ�ɨɛɥɚɫɬɟɣ�ɫɦɟɤ-
ɬɢɱɟɫɤɨɝɨ�ɠɢɞɤɨɝɨ�ɤɪɢɫɬɚɥ-
ɥɚ: ɩɪɢɪɨɞɧɚɹ�ɜɨɞɚ�ɫɟɥɚ�Ʉɭ-
ɥɟɜɱɚ�Ɉɞɟɫɫɤɨɣ�ɨɛɥɚɫɬɢ 

Ɋɢɫ.4. ɉɨɥɢɝɨɧɚɥɶɧɚɹ 
ɬɟɤɫɬɭɪɚ�ɯɨɥɟɫɬɟɪɢɱɟ-
ɫɤɨɝɨ�ɠɢɞɤɨɝɨ�ɤɪɢɫɬɚɥ-
ɥɚ: ɦɢɧɟɪɚɥɶɧɚɹ�ɜɨɞɚ 
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ɫɵɪɶɟ� ɜɜɨɞɹɬ� ɜ� ɯɥɟɛɨɛɭɥɨɱɧɵɟ� ɢɡɞɟɥɢɹ, ɦɨɥɨɱɧɵɟ 
ɩɪɨɞɭɤɬɵ, ɪɚɡɥɢɱɧɵɟ� ɧɚɩɢɬɤɢ, ɫɨɭɫɵ� ɧɚ� ɪɚɡɧɵɯ� ɫɬɚ-
ɞɢɹɯ� ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɰɟɫɫɚ� ɢ� ɜ� ɪɚɡɥɢɱɧɨɦ� ɜɢɞɟ 
�ɷɤɫɬɪɚɤɬɵ, ɤɨɧɰɟɧɬɪɚɬɵ, ɫɢɪɨɩɵ, ɫɨɤɢ, ɠɦɵɯɢ�ɢ�ɬ�ɞ.) 
[1, 2]. Ɋɚɫɬɢɬɟɥɶɧɨɟ�ɫɵɪɶɟ�ɫɨɞɟɪɠɢɬ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤ-
ɬɢɜɧɵɟ�ɢɧɝɪɟɞɢɟɧɬɵ, ɨɬɧɨɫɹɳɢɟɫɹ�ɤ�ɪɚɡɥɢɱɧɵɦ�ɤɥɚɫ-
ɫɚɦ� ɯɢɦɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ, ɤɨɬɨɪɵɟ� ɦɨɝɭɬ� ɧɚɯɨ-
ɞɢɬɶɫɹ� ɥɢɛɨ� ɜɨ� ɜɫɟɯ� ɱɚɫɬɹɯ� ɪɚɫɬɟɧɢɹ,  ɥɢɛɨ� ɜ� ɤɚɤɨɣ-
ɧɢɛɭɞɶ�ɨɞɧɨɣ�ɱɚɫɬɢ: ɜ�ɥɢɫɬɶɹɯ, ɰɜɟɬɤɚɯ, ɩɥɨɞɚɯ, ɤɨɪ-
ɧɹɯ, ɤɨɪɟ, ɩɨɱɤɚɯ. ɉɪɢ�ɩɨɫɬɭɩɥɟɧɢɢ�ɜ�ɨɪɝɚɧɢɡɦ�ɱɟɥɨ-
ɜɟɤɚ� ɨɧɢ�ɨɤɚɡɵɜɚɸɬ�ɪɚɡɥɢɱɧɨɟ�ɮɢɡɢɨɥɨɝɢɱɟɫɤɨɟ� ɜɨɡ-
ɞɟɣɫɬɜɢɟ�ɢ�ɩɪɨɹɜɥɹɸɬ�ɫɜɨɢ�ɰɟɥɟɛɧɵɟ�ɫɜɨɣɫɬɜɚ, ɨɛɟɫ-
ɩɟɱɢɜɚɹ�ɦɧɨɝɨɫɬɨɪɨɧɧɟɟ�ɞɟɣɫɬɜɢɟ�ɧɚ�ɨɪɝɚɧɢɡɦ, ɱɚɫɬɨ 
ɛɨɥɟɟ�ɫɢɥɶɧɨɟ, ɱɟɦ�ɞɟɣɫɬɜɢɟ�ɤɚɠɞɨɝɨ�ɢɡ�ɧɢɯ�ɜ�ɨɬɞɟɥɶ-
ɧɨɫɬɢ. 

Ȼɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɤɨɦɩɨɧɟɧɬɵ� ɪɚɫɬɢɬɟɥɶ-
ɧɨɝɨ�ɫɵɪɶɹ�ɢɝɪɚɸɬ�ɛɨɥɶɲɭɸ�ɪɨɥɶ�ɜ�ɩɢɬɚɧɢɢ�ɱɟɥɨɜɟɤɚ, 
ɪɟɝɭɥɢɪɭɸɬ�ɨɛɦɟɧɧɵɟ�ɩɪɨɰɟɫɫɵ, ɜɥɢɹɸɬ�ɧɚ�ɮɭɧɤɰɢɢ 
ɨɬɞɟɥɶɧɵɯ�ɨɪɝɚɧɨɜ. ɂɯ�ɞɟɮɢɰɢɬ�ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ�ɫɧɢ-
ɠɟɧɢɟɦ� ɡɚɳɢɬɧɵɯ� ɫɢɥ� ɨɪɝɚɧɢɡɦɚ� ɤ� ɜɨɡɞɟɣɫɬɜɢɸ� ɧɟ-
ɛɥɚɝɨɩɪɢɹɬɧɵɯ�ɮɚɤɬɨɪɨɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ, ɫɧɢɠɟ-
ɧɢɸ�ɭɦɫɬɜɟɧɧɨɣ�ɢ�ɮɢɡɢɱɟɫɤɨɣ�ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ.  

Ɋɚɫɬɢɬɟɥɶɧɨɟ� ɫɵɪɶɟ� ɫɨɞɟɪɠɚɬ� ɜ� ɫɜɨɟɦ� ɫɨɫɬɚɜɟ: 
ɜɢɬɚɦɢɧɵ, ɦɚɤɪɨ- ɢ� ɦɢɤɪɨɷɥɟɦɟɧɬɵ, ɦɨɧɨ-, ɨɥɢɝɨ-, 
ɩɨɥɢɫɚɯɚɪɢɞɵ, ɨɪɝɚɧɢɱɟɫɤɢɟ� ɤɢɫɥɨɬɵ, ɤɭɦɚɪɢɧɵ, ɫɚ-
ɩɨɧɢɧɵ�ɢ�ɞɪ. ɋɪɟɞɢ�ɜɟɳɟɫɬɜ�ɜɬɨɪɢɱɧɨɝɨ�ɩɪɨɢɫɯɨɠɞɟ-
ɧɢɹ� ɡɧɚɱɢɬɟɥɶɧɨɟ� ɦɟɫɬɨ� ɩɪɢɧɚɞɥɟɠɢɬ� ɮɥɚɜɨɧɨɢɞɚɦ, 
ɲɢɪɨɤɨɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ� ɤɨɬɨɪɵɯ� ɜ� ɪɚɫɬɢɬɟɥɶɧɨɦ 
ɫɵɪɶɟ� ɫɜɢɞɟɬɟɥɶɫɬɜɭɟɬ� ɨɛ� ɢɯ� ɜɚɠɧɨɦ� ɡɧɚɱɟɧɢɢ. Ʉɚɤ 
ɤɨɦɩɨɧɟɧɬɵ�ɫɢɫɬɟɦɵ�ɩɨɥɢɮɟɧɨɥ�ɮɟɧɨɥ- 

ɮɟɧɨɥɨɤɫɢɞɚɡɚ, ɨɧɢ� ɭɱɚɫɬɜɭɸɬ� ɜɨ� ɦɧɨɝɢɯ� ɨɤɢɫ-
ɥɢɬɟɥɶɧɨ- ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ� ɩɪɨɰɟɫɫɚɯ, ɜɤɥɸɱɚɹ� ɢ 
ɩɪɨɰɟɫɫɵ�ɞɵɯɚɧɢɹ. Ɏɥɚɜɨɧɨɢɞɵ�ɧɚɲɥɢ�ɲɢ-
ɪɨɤɨɟ�ɩɪɚɤɬɢɱɟɫɤɨɟ�ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɦɟɞɢɰɢɧɟ 
- ɤɚɤ� ɜɟɳɟɫɬɜɚ, ɩɪɨɹɜɥɹɸɳɢɟ� Ɋ-
ɜɢɬɚɦɢɧɧɭɸ� ɚɤɬɢɜɧɨɫɬɶ, ɨɧɢ� ɹɜɥɹɸɬɫɹ 
ɫɩɭɬɧɢɤɚɦɢ�ɚɫɤɨɪɛɢɧɨɜɨɣ�ɤɢɫɥɨɬɵ�ɜ�ɪɚɫɬɢ-
ɬɟɥɶɧɨɦ�ɦɢɪɟ�ɢ� ɥɢɲɶ� ɜ� ɟɟ� ɩɪɢɫɭɬɫɬɜɢɢ�ɨɬ-
ɦɟɱɚɟɬɫɹ� ɩɨɥɨɠɢɬɟɥɶɧɵɣ� ɷɮɮɟɤɬ� ɢɯ� ɞɟɣ-
ɫɬɜɢɹ [3, 4]. 

Ɍɟɦ� ɧɟ� ɦɟɧɟɟ, ɰɟɥɟɛɧɭɸ� ɫɢɥɭ� ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɧɟɥɶɡɹ�ɫɜɹɡɚɬɶ�ɫ�ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɤɚɤɨɝɨ�ɥɢɛɨ� ɨɞɧɨɝɨ� ɟɝɨ 
ɤɨɦɩɨɧɟɧɬɚ - ɨɧɚ� ɨɛɭɫɥɨɜɥɟɧɚ� ɝɚɪɦɨɧɢɱ-
ɧɵɦ� ɫɨɱɟɬɚɧɢɟɦ� ɜɫɟɯ� ɫɨɫɬɚɜɥɹɸɳɢɯ� ɢ� ɢɯ 
ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɦ�ɞɟɣɫɬɜɢɟɦ. 

ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ� ɢ� ɞɨ-
ɫɬɭɩɧɵɣ� ɫɩɨɫɨɛ� ɢɡɜɥɟɱɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢ 
ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɢɡ� ɪɚɡɧɵɯ� ɱɚɫɬɟɣ� ɪɚɫɬɟ-
ɧɢɣ – ɷɬɨ� ɷɤɫɬɪɚɤɰɢɹ� ɫɵɪɶɹ� ɪɚɡɥɢɱɧɵɦɢ 
ɷɤɫɬɪɚɝɟɧɬɚɦɢ [5].  

ɉɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ�ɫɯɟɦ 
ɩɪɨɞɭɤɬɨɜ� ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ� ɧɚɡɧɚɱɟɧɢɹ 
ɝɥɚɜɧɵɦ� ɤɪɢɬɟɪɢɟɦ� ɤɚɱɟɫɬɜɚ� ɤɨɧɟɱɧɨɝɨ 
ɩɪɨɞɭɤɬɚ� ɹɜɥɹɸɬɫɹ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɟ� ɩɨ-
ɤɚɡɚɬɟɥɢ� ɢ� ɦɚɤɫɢɦɚɥɶɧɨɟ� ɫɨɞɟɪɠɚɧɢɟ� ɛɢɨ-
ɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɤɨɦɩɨɧɟɧɬɨɜ (ɩɨɥɢɮɟ-
ɧɨɥɨɜ,  ɜɢɬɚɦɢɧɨɜ� ɢ� ɞɪ.).  ȼɤɥɸɱɟɧɢɟ� ɜ� ɪɟ-
ɰɟɩɬɭɪɭ� ɤɚɤ� ɫɚɦɨɝɨ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ, 
ɬɚɤ�ɢ�ɟɝɨ�ɷɤɫɬɪɚɤɬɨɜ�ɧɟ�ɞɨɥɠɧɵ�ɭɯɭɞɲɚɬɶ�ɜ 
ɩɟɪɜɭɸ� ɨɱɟɪɟɞɶ� ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ� ɫɜɨɣɫɬɜɚ 
ɷɬɢɯ� ɩɪɨɞɭɤɬɨɜ: ɫɭɳɟɫɬɜɟɧɧɨ� ɢɡɦɟɧɹɬɶ� ɜɤɭɫ, ɚɪɨɦɚɬ, 
ɤɨɧɫɢɫɬɟɧɰɢɸ� ɩɪɨɞɭɤɬɨɜ, ɫɨɤɪɚɳɚɬɶ� ɢɯ� ɫɪɨɤ� ɯɪɚɧɟ-

ɧɢɹ. 
ɋɭɳɟɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ� ɨɰɟɧɤɢ� ɤɚɱɟɫɬɜɚ� ɩɢɳɟ-

ɜɵɯ�ɩɪɨɞɭɤɬɨɜ� ɨɫɧɨɜɚɧɵ�ɧɚ�ɩɪɢɧɰɢɩɟ� ɚɞɞɢɬɢɜɧɨɫɬɢ, 
ɬɚɤ� ɤɚɤ� ɯɚɪɚɤɬɟɪɢɡɭɸɬ� ɩɪɨɞɭɤɬ� ɤɚɤ� ɦɟɯɚɧɢɱɟɫɤɭɸ 
ɫɦɟɫɶ� ɪɚɡɥɢɱɧɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ. 
ɉɪɢɱɟɦ�ɨɧɢ�ɧɟ�ɭɱɢɬɵɜɚɸɬ�ɧɚɛɥɸɞɚɟɦɵɟ�ɧɚ�ɩɪɚɤɬɢɤɟ 
ɫɢɧɟɪɝɟɬɢɱɟɫɤɢɟ� ɢ� ɚɧɬɚɝɨɧɢɫɬɢɱɟɫɤɢɟ� ɷɮɮɟɤɬɵ� ɫɢ-
ɫɬɟɦɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɤɨɦɩɨ-
ɧɟɧɬɨɜ�ɩɪɨɞɭɤɬɚ�ɧɚ�ɠɢɜɨɣ�ɨɪɝɚɧɢɡɦ.  

Ⱦɥɹ�ɨɰɟɧɤɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɩɢɳɟɜɵɯ 
ɩɪɨɞɭɤɬɨɜ�ɩɪɢɦɟɧɹɸɬ�ɛɢɨɥɨɝɢɱɟɫɤɢɣ�ɦɟɬɨɞ, ɤɨɬɨɪɵɣ 
ɭɱɢɬɵɜɚɟɬ, ɩɨ� ɤɪɚɣɧɟɣ� ɦɟɪɟ, ɞɜɚ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨɪɚ: 
ɦɟɠɦɨɥɟɤɭɥɹɪɧɵɟ� ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ� ɢɧɝɪɟɞɢɟɧɬɨɜ, 
ɜɯɨɞɹɳɢɯ� ɜ� ɫɨɫɬɚɜ� ɩɪɨɞɭɤɬɚ� ɢ� ɤɨɨɩɟɪɚɬɢɜɧɵɣ� ɜɤɥɚɞ 
ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɜ�ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɷɥɟɤɬɪɨɧɧɨɝɨ� ɬɪɚɧɫɩɨɪɬɚ, ɦɨɞɟɥɢɪɭɸɳɟɝɨ� ɷɧɟɪɝɟɬɢ-
ɱɟɫɤɢɣ�ɝɨɦɟɨɫɬɚɡ�ɨɪɝɚɧɢɡɦɚ [6]. 

Ʉɪɢɬɟɪɢɣ� ɨɰɟɧɤɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɰɟɧɧɨɫɬɢ� ɩɪɨ-
ɞɭɤɬɚ� ɨɫɧɨɜɚɧ� ɧɚ� ɤɚɬɚɥɢɡɟ� ɩɟɪɟɧɨɫɚ� ɷɥɟɤɬɪɨɧɨɜ� ɩɪɨ-
ɞɭɤɬɨɦ� ɜ� ɫɢɫɬɟɦɟ «ɜɨɫɫɬɚɧɨɜɥɟɧɧɵɣ� ɧɢɤɨɬɢɧɚɦɢɞɚ-
ɞɟɧɢɧɞɢɧɭɤɥɟɨɬɢɞ /HNAD/ 2� - ɮɟɪɪɢɰɢɚɧɢɞ� ɤɚɥɢɹ 

� �> @63 CNFeK . ɋɩɨɫɨɛɧɨɫɬɶ� ɪɚɡɥɢɱɧɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ 
ɚɤɬɢɜɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ� ɩɪɨɞɭɤɬɚ� ɜɵɡɵɜɚɬɶ� ɧɟɷɧɡɢɦɚ-
ɬɢɱɟɫɤɨɟ�ɨɤɢɫɥɟɧɢɟ NADǜɇ2 ɞɨ NAD ɢ�ɨɞɧɨɜɪɟɦɟɧɧɨ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ Fe+3 ɞɨ Fe+2 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ� ɷɬɢ� ɜɟ-
ɳɟɫɬɜɚ�ɦɨɝɭɬ�ɩɨɜɵɲɚɬɶ�ɨɛɳɭɸ�ɧɟɫɩɟɰɢɮɢɱɟɫɤɭɸ�ɫɨ-
ɩɪɨɬɢɜɥɹɟɦɨɫɬɶ�ɨɪɝɚɧɢɡɦɚ [7].  

Ȼɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɨɩɪɟɞɟɥɹɸɬ�ɩɨ�ɢɡɦɟ-
ɧɟɧɢɸ� ɫɤɨɪɨɫɬɢ� ɨɤɢɫɥɟɧɢɹ NADǜɇ2� ɞɨ NAD ɜ� ɤɨɧ-
ɬɪɨɥɶɧɨɦ�ɢ�ɢɫɫɥɟɞɭɟɦɵɯ�ɨɛɪɚɡɰɚɯ� ɫ� ɭɱɟɬɨɦ� ɤɨɷɮɮɢ-
ɰɢɟɧɬɚ�ɪɚɡɜɟɞɟɧɢɹ�ɩɪɢ�Ȝ= 325 ɧɦ, Ĳ – const. [8]. 

ɐɟɥɶɸ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɛɵɥɨ: 
- ɩɪɨɜɟɫɬɢ ɦɨɧɢɬɨɪɢɧɝ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫ- 

Ɍɚɛɥɢɰɚ 1 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ, ɭɫɥ�ɟɞ 

ʋ ɇɚɢɦɟɧɨɜɚɧɢɟ�ɨɛɪɚɡɰɚ ɗɤɫɬɪɚɝɟɧɬɵ 
ȼɢɧɧɨ�ɫɩɢɪɬɨɜɵɣ�ɪɚɫɬɜɨɪ� ɜɨɞɚ 

70 % 40% 
1 ɉɨɥɵɧɶ�ɥɢɦɨɧɧɚɹ 1256 2958 447 
2 ɒɚɥɮɟɣ�ɥɟɤɚɪɫɬɜɟɧɧɵɣ 3577 4952 325 
3 Ɇɟɥɢɫɫɚ�ɥɟɤɚɪɫɬɜɟɧɧɚɹ 1563 3220 560 
4 Ʉɚɥɝɚɧ (ɛɚɡɢɥɢɤ) 5561 3115 251 
5 Ɋɨɦɚɲɤɚ�ɨɛɵɤɧɨɜɟɧɧɚɹ 4980 5631 315 
6 Ɋɨɡɚ�ɞɚɦɚɫɫɤɚɹ 8250 2062 460 
7 Ʉɨɪɢɚɧɞɪ 2591 1724 120 
8 ɐɦɢɧ�ɩɟɫɱɚɧɵɣ  

�ɛɟɫɫɦɟɪɬɧɢɤ) 
9140 1254 845 

9 Ʌɚɜɚɧɞɚ�ɤɨɥɨɫɤɨɜɚɹ 3251 1430 420 
10 Ɍɵɫɹɱɟɥɢɫɬɧɢɤ 625 2730 240 
11 Ʉɚɥɟɧɞɭɥɚ (ɰɜɟɬɤɢ) 2520 3261 425 
12 Ɇɹɬɚ�ɩɟɪɟɱɧɚɹ 1526 3980 620 
13 ȼɚɥɟɪɢɚɧɚ (ɤɨɪɧɢ) 4200 5625 520 
14 Ʌɢɩɚ 2980 8950 414 
15 ɋɨɥɨɞɤɚ�ɝɨɥɚɹ  (ɤɨɪɧɢ) 8295 3218 254 
16 Ʉɪɚɩɢɜɚ (ɥɢɫɬɶɹ) 4250 2301 320 
17 ɐɢɤɨɪɢɣ (ɤɨɪɧɢ) 3211 4021 381 
18 ɗɯɢɧɚɰɟɹ�ɛɥɟɞɧɚɹ  1843 4890 319 
19 ɗɯɢɧɚɰɟɹ�ɩɭɪɩɭɪɧɚɹ 5300 7920 930 
20 Ɉɛɥɟɩɢɯɚ (ɹɝɨɞɵ) 3000 5850 457 
21 Ȼɚɪɛɚɪɢɫ (ɹɝɨɞɵ) 2793 5750 525 
22 ɒɢɩɨɜɧɢɤ (ɹɝɨɞɵ) 9135 2060 920 
23 Ȼɨɹɪɵɲɧɢɤ (ɹɝɨɞɵ) 6791 5525 620 
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ɬɢ�ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ; 
- ɜɵɹɜɢɬɶ� ɷɮɮɟɤɬɵ� ɫɢɧɟɪɝɢɡɦɚ� ɢ� ɚɧɬɚɝɨɧɢɡɦɚ 

ɦɟɠɦɨɥɟɤɭɥɹɪɧɨɝɨ�ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ�ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤ-
ɬɢɜɧɵɯ�ɜɟɳɟɫɬɜ, ɭɱɚɫɬɜɭɸɳɢɯ�ɜ�ɮɨɪɦɢɪɨɜɚɧɢɢ�ɦɧɨ-
ɝɨɤɨɦɩɨɧɟɧɬɧɵɯ�ɫɢɫɬɟɦ;  

- ɞɚɬɶ�ɪɟɤɨɦɟɧɞɚɰɢɢ�ɤ�ɪɚɡɪɚɛɨɬɤɟ�ɪɟɰɟɩɬɭɪ�ɦɧɨ-
ɝɨɤɨɦɩɨɧɟɧɬɧɵɯ� ɩɪɨɞɭɤɬɨɜ� ɩɨɜɵɲɟɧɧɨɣ� ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɰɟɧɧɨɫɬɢ�ɫ�ɷɤɫɬɪɚɤɬɚɦɢ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ. 

Ɉɛɴɟɤɬɚɦɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɢ� ɷɤɫɬɪɚɤɬɵ� ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ (ɬɚɛɥ.1), ɫɭɯɨɣ� ɤɪɚɫɧɵɣ� ɜɢɧɨɦɚɬɟɪɢɚɥ, 
ɩɢɜɨ, ɥɢɦɨɧɧɵɣ�ɫɨɤ. 

ȼ� ɤɚɱɟɫɬɜɟ� ɷɤɫɬɪɚɝɟɧɬɨɜ� ɢɫɩɨɥɶɡɨɜɚɥɢ� ɜɢɧɧɨ-
ɫɩɢɪɬɨɜɵɟ� ɫɦɟɫɢ� ɫ� ɨɛɴɟɦɧɨɣ� ɞɨɥɟɣ� ɫɩɢɪɬɚ 70% ɢ 
40%, ɜɨɞɭ. 70% ɢ  40% ɷɤɫɬɪɚɤɬɵ�ɝɨɬɨɜɢɥɢ�ɩɨ�ɫɥɟɞɭ-
ɸɳɟɣ�ɦɟɬɨɞɢɤɟ: ɩɨɞɝɨɬɨɜɥɟɧɧɨɟ� ɪɚɫɬɢɬɟɥɶɧɨɟ� ɫɵɪɶɟ 
ɡɚɥɢɜɚɥɢ 70% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɨɣ� ɫɦɟɫɶɸ (ɫɭɯɨɣ� ɤɪɚɫ-
ɧɵɣ�ɜɢɧɨɦɚɬɟɪɢɚɥ + ɫɩɢɪɬ�ɪɟɤɬɢɮɢɤɚɬ) ɢɡ�ɪɚɫɱɟɬɚ 10 
ɥ�ɫɦɟɫɢ�ɧɚ 1 ɤɝ�ɫɵɪɶɹ. ɑɟɪɟɡ�ɜɪɟɦɹ, ɜɵɛɪɚɧɧɨɟ�ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɨ�ɞɥɹ� ɤɚɠɞɨɝɨ� ɫɵɪɶɹ, ɧɚɫɬɨɣ� ɨɬɞɟɥɹɥɢ� ɨɬ 
ɬɜɟɪɞɨɣ� ɮɚɡɵ, ɢɡ� ɤɨɬɨɪɨɣ� ɩɨɜɬɨɪɧɨ� ɷɤɫɬɪɚɝɢɪɨɜɚɥɢ 
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɟ� ɜɟɳɟɫɬɜɚ 40% ɜɢɧɧɨ-
ɫɩɢɪɬɨɜɨɣ�ɫɦɟɫɶɸ. ɇɚɫɬɚɢɜɚɥɢ, ɜɬɨɪɨɣ�ɪɚɡ�ɜ�ɬɟɱɟɧɢɟ 
ɜɪɟɦɟɧɢ, ɜɵɛɪɚɧɧɨɝɨ�ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ. 

Ⱦɥɹ� ɩɨɥɭɱɟɧɢɹ� ɜɨɞɧɨɝɨ� ɷɤɫɬɪɚɤɬɚ, ɦɚɫɫɭ� ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɡɚɥɢɜɚɥɢ� ɝɨɪɹɱɟɣ� ɜɨɞɨɣ (70-80ƕɋ) ɢ 
ɜɵɞɟɪɠɢɜɚɥɢ�ɧɚ�ɜɨɞɹɧɨɣ�ɛɚɧɟ�ɜ�ɬɟɱɟɧɢɟ�ɜɪɟɦɟɧɢ, ɜɵ-
ɛɪɚɧɧɨɝɨ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ, ɷɤɫɬɪɚɤɬ� ɨɯɥɚɠɞɚɥɢ� ɢ 
ɨɬɞɟɥɹɥɢ�ɨɬ�ɬɜɟɪɞɨɣ�ɮɚɡɵ. 

ȼɵɛɨɪ� ɜɪɟɦɟɧɢ� ɷɤɫɬɪɚɤɰɢɢ� ɩɪɨɜɨɞɢɥɢ� ɩɨ� ɫɥɟ-
ɞɭɸɳɟɣ� ɫɯɟɦɟ: ɫɵɪɶɟ� ɡɚɥɢɜɚɥɢ� ɷɤɫɬɪɚɝɟɧɬɨɦ�ɢ� ɱɟɪɟɡ 
ɤɚɠɞɵɟ 30 ɦɢɧɭɬ� ɨɩɪɟɞɟɥɹɥɢ� ɫɨɞɟɪɠɚɧɢɟ� ɫɭɯɢɯ� ɜɟ-
ɳɟɫɬɜ� ɢ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ� ɷɤɫɬɪɚɤɬɚ. ɉɨ 
ɧɚɢɛɨɥɶɲɟɦɭ� ɡɧɚɱɟɧɢɸ� ɩɪɢɜɟɞɟɧɧɵɯ� ɩɨɤɚɡɚɬɟɥɟɣ 
ɨɩɪɟɞɟɥɹɥɢ�ɨɩɬɢɦɚɥɶɧɨɟ�ɜɪɟɦɹ�ɷɤɫɬɪɚɝɢɪɨɜɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜ-
ɧɨɫɬɢ� ɷɤɫɬɪɚɤɬɨɜ� ɩɪɹɧɨ�ɚɪɨɦɚɬɢɱɟɫɤɨɝɨ� ɫɵɪɶɹ� ɩɪɟɞ-
ɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 1. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ� ɫɩɨɫɨɛɧɨɫɬɶ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤ-
ɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɨɤɢɫɥɹɬɶ 
NADǜɇ2 ɞɨ NAD ɪɚɡɥɢɱɧɚ.  ȼɫɟ�ɷɤɫɬɪɚɤɬɵ�ɢɦɟɸɬ�ɜɵ-
ɫɨɤɭɸ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ, ɬɚɤ� ɤɚɤ� ɫɤɨɪɨɫɬɶ 
ɩɟɪɟɧɨɫɚ� ɷɥɟɤɬɪɨɧɨɜ� ɜ� ɫɢɫɬɟɦɟ NADǜɇ2 - 

� �> @63 CNFeK  ɭɜɟɥɢɱɢɜɚɟɬɫɹ�ɜ�ɢɯ�ɩɪɢɫɭɬɫɬɜɢɢ�ɜ 25 - 
450 ɪɚɡ. ɂɡ�ɷɤɫɬɪɚɤɬɨɜ, ɩɨɥɭɱɟɧɧɵɯ�ɩɭɬɟɦ�ɢɡɜɥɟɱɟɧɢɹ 
ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ 70% ɜɢɧɧɨ-
ɫɩɢɪɬɨɜɨɣ� ɫɦɟɫɶɸ, ɧɚɢɛɨɥɶɲɟɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤ-
ɬɢɜɧɨɫɬɶɸ� ɨɛɥɚɞɚɸɬ�ɛɟɫɫɦɟɪɬɧɢɤ – 9140 ɭ�ɟ., ɞɚɦɚɫ-
ɫɤɚɹ� ɪɨɡɚ – 8250 ɭ�ɟ., ɫɨɥɨɞɤɚ – 8295 ɭ�ɟ., ɷɯɢɧɚɰɟɹ 
ɩɭɪɩɭɪɧɚɹ – 5300 ɭ�ɟ., ɲɢɩɨɜɧɢɤ – 9135ɭ�ɟ., ɛɨɹɪɵɲ-
ɧɢɤ – 6791ɭ�ɟ. 

Ⱦɥɹ 70- ɢ 40% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ�ɷɤɫɬɪɚɤɬɨɜ�ɤɚɠ-
ɞɨɝɨ� ɜɢɞɚ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɧɟ� ɧɚɛɥɸɞɚɟɬɫɹ� ɤɨɪ-
ɪɟɥɹɰɢɹ� ɡɧɚɱɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ. Ɍɚɤ� ɭ 
40% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ�ɷɤɫɬɪɚɤɬɨɜ�ɧɚɢɛɨɥɶɲɟɣ�ɛɢɨɥɨ-
ɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ� ɨɛɥɚɞɚɸɬ� ɥɢɩɚ – 8950 ɭ�ɟ., 
ɷɯɢɧɚɰɟɹ�ɩɭɪɩɭɪɧɚɹ – 7920 ɭ�ɟ., ɨɛɥɟɩɢɯɚ – 5850 ɭ�ɟ., 
ɛɚɪɛɚɪɢɫ – 5750 ɭ�ɟ., ɛɨɹɪɵɲɧɢɤ – 5525 ɭ�ɟ 

Ɂɧɚɱɟɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ� ɜɨɞɧɵɯ 
ɷɤɫɬɪɚɤɬɜ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɧɚɦɧɨɝɨ� ɭɫɬɭɩɚɟɬ 
ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɦ� ɷɤɫɬɪɚɤɬɚɦ. Ɍɚɤ, ɧɚɢɛɨɥɶɲɟɣ� ɚɤ-
ɬɢɜɧɨɫɬɶɸ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɷɯɢɧɚɰɟɹ� ɩɭɪɩɭɪɧɚɹ – 
930 ɭ�ɟ., ɲɢɩɨɜɧɢɤ – 920 ɭ�ɟ., ɰɦɢɧ� ɩɟɫɱɚɧɵɣ – 
845ɭ�ɟ., ɦɹɬɚ�ɩɟɪɟɱɧɚɹ�ɢ�ɛɨɹɪɵɲɧɢɤ – 620 ɭ�ɟ. 

ɋɥɟɞɭɸɳɢɦ� ɷɬɚɩɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɢɡɭɱɟ-
ɧɢɟ�ɢɡɦɟɧɟɧɢɹ�ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ 
ɩɪɢ� ɫɦɟɲɢɜɚɧɢɢ 70% ɢ 40% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ�ɦɨɧɨ-
ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ 1:1. 

Ɋɟɡɭɥɶɬɚɬɵ� ɷɤɫɩɟɪɢɦɟɧɬɚ� ɩɪɟɞɫɬɚɜɥɟɧɵ� ɧɚ� ɪɢ-
ɫɭɧɤɟ 1. 
 

Ɋɢɫ. 1. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫɬɢ-
ɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɢ�ɢɯ�ɦɨɧɨɤɭɩɚɠɟɣ (ɩɟɪɟɱɟɧɶ�ɪɚɫɬɢɬɟɥɶ-

ɧɨɝɨ�ɫɵɪɶɹ�ɩɪɢɜɟɞɟɧ�ɜ�ɬɚɛɥ. 1) 

Ʉɚɤ� ɜɢɞɧɨ� ɢɡ� ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ� ɞɚɧɧɵɯ, ɜɫɟ� ɷɤɫ-
ɬɪɚɤɬɵ� ɨɛɥɚɞɚɸɬ� ɜɵɫɨɤɨɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨ-
ɫɬɶɸ. Ɉɞɧɚɤɨ�ɩɪɢ�ɫɦɟɲɢɜɚɧɢɢ 70% ɢ 40% ɷɤɫɬɪɚɤɬɨɜ 
ɨɞɧɨɝɨ� ɜɢɞɚ� ɫɵɪɶɹ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ 1:1 ɭɫɬɚɧɨɜɥɟɧɵ  
ɹɜɥɟɧɢɹ� ɫɢɧɟɪɝɢɡɦɚ� ɢ� ɚɧɬɚɝɨɧɢɡɦɚ. Ɍɚɤ, ɭ� ɦɟɥɢɫɫɵ, 
ɤɚɥɟɧɞɭɥɵ, ɦɹɬɵ� ɩɟɪɟɱɧɨɣ, ɤɪɚɩɢɜɵ, ɛɢɨɥɨɝɢɱɟɫɤɚɹ 
ɚɤɬɢɜɧɨɫɬɶ� ɭɜɟɥɢɱɢɜɚɟɬɫɹ� ɜ� ɧɟɫɤɨɥɶɤɨ� ɪɚɡ� ɢ� ɧɚɛɥɸ-
ɞɚɸɬɫɹ� ɹɜɥɟɧɢɹ� ɫɢɧɟɪɝɢɡɦɚ, ɚ� ɭ� ɲɚɥɮɟɹ, ɤɚɥɝɚɧɚ, 
ɧɚɛɥɸɞɚɸɬɫɹ�ɹɜɥɟɧɢɹ�ɚɧɬɚɝɨɧɢɡɦɚ. ɍ�ɜɫɟɯ�ɨɫɬɚɥɶɧɵɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɧɚɛɥɸɞɚɸɬɫɹ 
ɹɜɥɟɧɢɹ�ɚɞɞɢɬɢɜɧɨɫɬɢ. 

Ɍɚɤ�ɤɚɤ�ɩɪɢ�ɫɦɟɲɢɜɚɧɢɢ�ɷɤɫɬɪɚɤɬɨɜ�ɨɞɧɨɝɨ�ɜɢɞɚ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɭɫɬɚɧɨɜɥɟɧɵ� ɹɜɥɟɧɢɹ� ɫɢɧɟɪɝɢɡ-
ɦɚ� ɢ� ɚɧɬɚɝɨɧɢɡɦɚ, ɦɨɠɧɨ�ɩɪɟɞɩɨɥɨɠɢɬɶ, ɱɬɨ� ɷɬɢ� ɹɜ-
ɥɟɧɢɹ� ɦɨɝɭɬ� ɧɚɛɥɸɞɚɬɶɫɹ� ɢ� ɩɪɢ� ɫɨɡɞɚɧɢɢ� ɫɥɨɠɧɨɣ 
ɤɨɦɩɨɡɢɰɢɢ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ, ɢɫɩɨɥɶɡɭɟɦɨɣ� ɜ 
ɞɚɥɶɧɟɣɲɟɦ�ɞɥɹ�ɪɚɡɪɚɛɨɬɤɢ�ɪɟɰɟɩɬɭɪɵ 

ɩɪɨɞɭɤɬɚ�ɫ�ɪɚɡɥɢɱɧɵɦɢ�ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ�ɫɜɨɣ-
ɫɬɜɚɦɢ�ɢ�ɩɨɜɵɲɟɧɧɨɣ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ. 

Ⱦɥɹ�ɞɚɧɧɨɝɨ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɛɵɥɚ�ɫɨɫɬɚɜɥɟɧɚ�ɤɨɦ-
ɩɨɡɢɰɢɹ, ɫɨɫɬɨɹɳɚɹ� ɢɡ� ɧɟɫɤɨɥɶɤɢɯ� ɜɢɞɨɜ� ɪɚɫɬɢɬɟɥɶ-
ɧɨɝɨ� ɫɵɪɶɹ. ȼ�ɤɨɦɩɨɡɢɰɢɸ�ɞɨɛɚɜɥɹɥɢ 10% ɷɤɫɬɪɚɤɬɚ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ, ɜɯɨɞɹɳɟɝɨ� ɜ� ɫɨɫɬɚɜ, ɚ� ɬɚɤɠɟ 
ɷɤɫɬɪɚɤɬɵ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ, ɤɨɬɨɪɵɟ�ɧɟ�ɜɯɨɞɢɥɢ�ɜ 
ɫɨɫɬɚɜ�ɤɨɦɩɨɡɢɰɢɢ. Ʉɨɦɩɨɡɢɰɢɨɧɧɭɸ�ɫɦɟɫɶ�ɝɨɬɨɜɢɥɢ 
ɫɥɟɞɭɸɳɢɦ�ɨɛɪɚɡɨɦ:  ɦɹɬɭ,  ɲɚɥɮɟɣ,  ɥɢɩɭ,  ɪɨɦɚɲɤɭ�ɢ 
ɦɟɥɢɫɭ� ɫɦɟɲɢɜɚɥɢ� ɜ� ɫɨɨɬɧɨɲɟɧɢɢ 1:1:1:1:1, ɞɚɥɟɟ 
ɩɪɨɜɨɞɢɥɢ�ɷɤɫɬɪɚɤɰɢɸ�ɤɚɤ�ɨɩɢɫɚɧɨ�ɜɵɲɟ. 

Ⱦɚɧɧɵɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ�ɜ�ɬɚɛɥɢɰɟ 2 
ɞɥɹ 40%-ɧɵɯ� ɜɢɧɨ�ɫɩɢɪɬɨɜɵɯ� ɷɤɫɬɪɚɤɬɨɜ� ɪɚɫɬɢɬɟɥɶ-
ɧɨɝɨ�ɫɹɪɶɹ. 

Ʉɚɤ�ɜɢɞɧɨ�ɢɡ�ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ�ɞɚɧɧɵɯ, 40% ɜɢɧ-
ɧɨ�ɫɩɢɪɬɨɜɵɣ� ɷɤɫɬɪɚɤɬ� ɩɨɥɭɱɟɧɧɵɣ� ɢɡ� ɪɨɦɚɲɤɢ 
ɨɛɵɤɧɨɜɟɧɧɨɣ, ɭɜɟɥɢɱɢɜɚɟɬ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜ-
ɧɨɫɬɶ�ɤɨɦɩɨɡɢɰɢɢ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɜ 3,23 ɪɚɡɚ, ɚ 
ɦɹɬɵ� ɩɟɪɟɱɧɨɣ, ɷɯɢɧɚɰɟɢ� ɛɥɟɞɧɨɣ� ɢ� ɩɭɪɩɭɪɧɨɣ, ɲɢ-
ɩɨɜɧɢɤɚ�ɜ 2,27, 2,28, 2,29, 2,84 ɪɚɡɚ�ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɍɦɟɧɶɲɟɧɢɟ� ɡɧɚɱɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨ-
ɫɬɢ� ɤɨɦɩɨɡɢɰɢɨɧɧɨɣ�ɫɦɟɫɢ� ɬ�ɟ. ɹɜɥɟɧɢɟ� ɚɧɬɚɝɨɧɢɡɦɚ, 
ɧɚɛɥɸɞɚɟɬɫɹ�ɞɥɹ�ɬɚɤɨɝɨ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ, ɤɚɤ�ɩɨ-
ɥɵɧɶ�ɥɢɦɨɧɧɚɹ, ɤɚɥɝɚɧ, ɪɨɡɚ� ɞɚɦɚɫɫɤɚɹ, ɤɨɪɢɚɧɞ, ɥɚ-
ɜɚɧɞɚ, ɬɵɫɹɱɟɥɢɫɬɧɢɤ, ɤɪɚɩɢɜɚ.  
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ɗɤɫɬɪɚɤɬ 70% ɗɤɫɬɪɚɤɬ 40% ɫɦɟɫɶ�ɷɤɫɬɪɚɤɬɨɜ(1:1)



ǯȳȜȝȞȜȤȓȟȖ, ȏȳȜȠȓȣțȜșȜȑȳȭ�ȣȎȞȥȜȐȖȣ�ȝȞȜȒȡȘȠȳȐ, ǯǮǾ  
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Ⱦɚɥɶɧɟɣɲɢɦ� ɷɬɚɩɨɦ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɛɵɥɨ� ɢɡɭɱɟ-
ɧɢɟ�ɜɥɢɹɧɢɹ 70%-ɧɵɯ, 40%-ɧɵɯ�ɢ�ɜɨɞɧɵɯ�ɷɤɫɬɪɚɤɬɨɜ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɧɚ�ɩɨɤɚɡɚɬɟɥɶ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤ-
ɬɢɜɧɨɫɬɢ� ɤɪɚɫɧɨɝɨ� ɫɭɯɨɝɨ� ɜɢɧɨɦɚɬɟɪɢɚɥɚ, ɩɢɜɚ� ɢ� ɥɢ-
ɦɨɧɧɨɝɨ�ɫɨɤɚ. ɋ�ɷɬɨɣ�ɰɟɥɶɸ�ɷɤɫɬɪɚɤɬɵ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɵɪɶɹ�ɜɜɨɞɢɥɢ�ɜ�ɢɫɫɥɟɞɭɟɦɵɣ�ɩɪɨɞɭɤɬ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ 
1:10 ɢ�ɨɩɪɟɞɟɥɹɥɢ�ɛɢɨɥɨɝɢɱɟɫɤɭɸ�ɚɤɬɢɜɧɨɫɬɶ�ɜ�ɩɨɥɭ-
ɱɟɧɧɵɯ�ɤɭɩɚɠɚɯ. Ⱦɚɧɧɵɟ�ɷɤɫɩɟɪɢɦɟɧɬɚ�ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɧɚ�ɪɢɫ 2 ɚ�ɛ, ɜ. 

Ⱥɧɚɥɢɡɢɪɭɹ� ɞɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ� ɧɚ� ɪɢɫ 2 
ɚ�ɛ�ɜ, ɦɨɠɧɨ�ɡɚɤɥɸɱɢɬɶ, ɱɬɨ�ɜɜɟɞɟɧɢɟ�ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫ-
ɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ� ɜ� ɩɢɳɟɜɵɟ� ɩɪɨɞɭɤɬɵ� ɫɭɳɟɫɬɜɟɧɧɨ 
ɜɥɢɹɟɬ� ɧɚ� ɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ, ɩɪɢɱɟɦ 
ɧɚɛɥɸɞɚɸɬɫɹ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɪɚɡɥɢɱɢɹ�ɩɨɤɚɡɚɬɟɥɹ�ɛɢɨ-

ɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɤɭɩɚɠɟɣ�ɜ�ɡɚɜɢɫɢɦɨɫɬɢ�ɨɬ�ɜɢ-
ɞɚ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ. 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɜɫɟ�ɷɤɫɬɪɚɤɬɵ�ɪɚɫɬɢɬɟɥɶɧɨ-
ɝɨ� ɫɵɪɶɹ� ɡɧɚɱɢɬɟɥɶɧɨ� ɩɨɜɵɲɚɸɬ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤ-
ɬɢɜɧɨɫɬɶ� ɫɭɯɨɝɨ� ɤɪɚɫɧɨɝɨ� ɜɢɧɨɦɚɬɟɪɢɚɥɚ� ɉɪɢ� ɷɬɨɦ 
ɧɚɢɛɨɥɟɟ� ɜɵɫɨɤɢɦɢ� ɚɤɬɢɜɧɨɫɬɹɦɢ� ɨɛɥɚɞɚɸɬ� ɤɭɩɚɠɢ 
70% ɷɤɫɬɪɚɤɬɚ�ɲɢɩɨɜɧɢɤɚ, ɷɯɢɧɚɰɟɢ� ɩɭɪɩɭɪɧɨɣ, ɛɨ-
ɹɪɵɲɧɢɤɚ. ɂɡ 40% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ� ɷɤɫɬɪɚɤɬɨɜ 
ɧɚɢɛɨɥɶɲɟɟ� ɡɧɚɱɟɧɢɟ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ 
ɢɦɟɸɬ� ɷɯɢɧɚɰɟɹ� ɩɭɪɩɭɪɧɚɹ, ɥɢɩɚ, ɨɛɥɟɩɢɯɚ, ɲɢɩɨɜ-
ɧɢɤ� ɢ� ɜɚɥɟɪɢɚɧɚ. Ȼɨɥɶɲɟɧɫɬɜɨ� ɜɨɞɧɵɯ� ɷɤɫɬɪɚɤɬɨɜ 
ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɩɨ�ɡɧɚɱɟɧɢɸ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤ-
ɬɢɜɧɨɫɬɢ� ɭɫɬɭɩɚɸɬ� ɤɚɤ 70%, ɬɚɤ� ɢ 40% ɜɢɧɧɨ-
ɫɩɢɪɬɨɜɵɦ� ɷɤɫɬɪɚɤɬɚɦ, ɤɪɨɦɟ� ɤɚɥɟɧɞɭɥɵ, ɬɵɫɹɱɟ-
ɥɢɫɬɧɢɤɚ, ɰɦɢɧɚ�ɩɟɫɱɚɧɨɝɨ. 

Ʉɭɩɚɠɢ� ɧɚ� ɨɫɧɨɜɟ� ɩɢɜɚ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɬɚɤɠɟ 
ɜɵɫɨɤɨɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɶɸ. ɇɚɢɛɨɥɶɲɢɣ 
ɩɨɤɚɡɚɬɟɥɶ� ɨɬɦɟɱɚɟɬɫɹ� ɭ 40% ɜɢɧɧɨ�ɫɩɢɪɬɨɜɨɝɨ� ɷɤɫ-
ɬɪɚɤɬɚ� ɷɯɢɧɚɰɟɢ� ɩɭɪɩɭɪɧɨɣ. ɍ� ɛɨɹɪɵɲɧɢɤɚ, ɲɢɩɨɜ-
ɧɢɤɚ, ɦɹɬɵ� ɩɟɪɟɱɧɨɣ, ɪɨɡɵ� ɞɚɦɚɫɫɤɨɣ� ɢ� ɪɨɦɚɲɤɢ 
ɨɛɵɤɧɨɜɟɧɧɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ 
ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɡɧɚɱɟɧɢɣ 300 - 400 ɭ�ɟ. ɂɡ 70% 
ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ� ɷɤɫɬɪɚɤɬɨɜ� ɧɚɢɛɨɥɶɲɟɣ� ɚɤɬɢɜɧɨ-
ɫɬɶɸ� ɨɛɥɚɞɚɸɬ� ɤɭɩɚɠɢ� ɧɚ� ɨɫɧɨɜɟ� ɲɢɩɨɜɧɢɤɚ, ɛɨ-
ɹɪɵɲɧɢɤɚ, ɷɯɢɧɚɰɟɢ�ɩɭɪɩɭɪɧɨɣ, ɰɦɢɧɚ�ɩɟɫɱɚɧɧɨɝɨ�ɢ 
ɪɨɡɵ� ɞɚɦɚɫɫɤɨɣ. ȼɨɞɧɵɟ� ɷɤɫɬɪɚɤɬɵ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ 
ɫɵɪɶɹ� ɬɚɤɠɟ� ɩɨɜɵɲɚɸɬ� ɛɢɨɥɨɝɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ 
ɤɭɩɚɠɟɣ� ɧɚ� ɨɫɧɨɜɟ� ɩɢɜɚ. Ɍɚɤ, ɧɚɢɛɨɥɶɲɟɣ� ɚɤɬɢɜɧɨ-
ɫɬɶɸ� ɨɛɥɚɞɚɸɬ� ɤɭɩɚɠɢ� ɫ� ɷɯɢɧɚɰɟɟɣ� ɩɭɪɩɭɪɧɨɣ, ɚ� ɭ 
ɛɨɹɪɵɲɧɢɤɚ, ɲɢɩɨɜɧɢɤɚ, ɷɯɢɧɚɰɟɢ�ɛɥɟɞɧɨɣ, ɰɢɤɨɪɢɹ, 
ɥɢɩɵ, ɬɵɫɹɱɟɥɢɫɬɧɢɤɚ, ɰɦɢɧɚ� ɩɟɫɱɚɧɨɝɨ� ɢ� ɪɨɦɚɲɤɢ 
ɨɛɵɤɧɨɜɟɧɧɨɣ� ɩɨɤɚɡɚɬɟɥɶ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ� ɚɤɬɢɜɧɨɫɬɢ 
ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟɞɟɥɚɯ�ɡɧɚɱɟɧɢɣ 100 - 200 ɭ�ɟ. 

ɉɪɢ�ɜɧɟɫɟɧɢɢ�ɷɤɫɬɪɚɤɬɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɜ 
ɥɢɦɨɧɧɵɣ� ɫɨɤ� ɧɚɢɛɨɥɶɲɢɦɢ� ɡɧɚɱɟɧɢɹɦɢ� ɛɢɨɥɨɝɢɱɟ-
ɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɨɛɥɚɞɚɸɬ�ɤɭɩɚɠɢ�ɢɡ 40% ɷɤɫɬɪɚɤɬɨɜ 
ɷɯɢɧɚɰɟɢ�ɛɥɟɞɧɨɣ�ɢ�ɩɭɪɩɭɪɧɨɣ, ɨɛɥɟɩɢɯɢ, ɛɚɪɛɚɪɢɫɚ, 
ɲɢɩɨɜɧɢɤɚ, ɛɨɹɪɵɲɧɢɤɚ�ɢ�ɥɢɩɵ. ɂɡ 70% ɷɤɫɬɪɚɤɬɨɜ 
ɧɚɢɛɨɥɶɲɢɦ� ɡɧɚɱɟɧɢɟɦ� ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ� ɤɭɩɚɠɢ� ɫ 
ɪɨɡɨɣ� ɞɚɦɚɫɫɤɨɣ, ɰɦɢɧɚ� ɩɟɫɱɚɧɨɝɨ� ɢ� ɫɨɥɨɞɤɢ� ɝɨɥɨɣ. 
Ɂɧɚɱɟɧɢɟ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɜɨɞɧɵɯ�ɷɤɫɬɪɚɤ-
ɬɨɜ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɜ�ɨɫɧɨɜɧɨɦ�ɧɚɯɨɞɢɬɫɹ�ɜ�ɩɪɟ-

ɞɟɥɚɯ 50 -100 ɭ�ɟ. 
Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ� ɛɢɨɥɨɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɷɤɫ-

ɬɪɚɤɬɨɜ� ɪɚɫɬɢɬɟɥɶɧɨɝɨ� ɫɵɪɶɹ, ɩɪɢɦɟɧɹɟɦɵɯ� ɩɪɢ� ɪɚɡ-
ɪɚɛɨɬɤɟ�ɪɟɰɟɩɬɭɪɵ�ɧɨɜɨɝɨ�ɜɢɞɚ�ɩɪɨɞɭɤɬɚ, ɦɨɠɟɬ�ɛɵɬɶ 
ɪɚɡɥɢɱɧɚ�ɞɥɹ�ɨɞɧɨɝɨ�ɜɢɞɚ�ɫɵɪɶɹ�ɢ�ɟɟ�ɡɧɚɱɟɧɢɟ�ɡɚɜɢɫɢɬ 

Ɍɚɛɥɢɰɚ 2 
Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ 40%- ɧɵɯ�ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɯ 
ɷɤɫɬɪɚɤɬɨɜ (ɦɨɧɨɷɤɫɬɪɚɤɬ + ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ�ɷɤɫɬɪɚɤɬ 

ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɜ�ɫɨɨɬɧɨɲɟɧɢɢ 1:10) 

Ɉɛɪɚɡɟɰ ȻȺ ɍɜɟɥɢɱɟɧɢɟ 
ȻȺȼ 

Ʉɨɦɩɨɡɢɰɢɨɧɧɚɹ�ɫɦɟɫɶ  
ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ 

1439 - 

Ɋɚɫɬɢɬɟɥɶɧɨɟ� ɫɵɪɶɟ� ɜɯɨɞɹɳɟɟ� ɜ� ɫɨɫɬɚɜ� ɤɨɦɩɚɡɢɰɢɨɧɧɨɝɨ 
ɷɤɫɬɪɚɤɬɚ 
Ɇɹɬɚ�ɩɟɪɟɱɧɚɹ 3277 2,27 
ɒɚɥɮɟɣ�ɥɟɤɚɪɫɬɜɟɧɧɵɣ 1573 1,09 
Ʌɢɩɚ 1834 1,27 
Ɋɨɦɚɲɤɚ�ɨɛɵɤɧɨɜɟɧɧɚɹ 4657 3,23 
Ɇɟɥɢɫɫɚ�ɥɟɤɚɪɫɬɜɟɧɧɚɹ 1245 0,86 
Ɋɚɫɬɢɬɟɥɶɧɨɟ�ɫɵɪɶɟ�ɧɟ�ɜɯɨɞɹɳɟɟ�ɜ�ɫɨɫɬɚɜ�ɤɨɦɩɚɡɢɰɢɨɧɧɨ-
ɝɨ�ɷɤɫɬɪɚɤɬɚ 
ɉɨɥɵɧɶ�ɥɢɦɨɧɧɚɹ 893 0,62 
Ʉɚɥɝɚɧ (ɛɚɡɢɥɢɤ) 983 0,68 
Ɋɨɡɚ�ɞɚɦɚɫɫɤɚɹ 1367 0,94 
Ʉɨɪɢɚɧɞɪ 1210 0,84 
ɐɦɢɧ�ɩɟɫɱɚɧɵɣ (ɛɟɫɫɦɟɪɬɧɢɤ) 2771 1,92 
Ʌɚɜɚɧɞɚ�ɤɨɥɨɫɤɨɜɚɹ 875 0,60 
Ɍɵɫɹɱɟɥɢɫɬɧɢɤ 1413 0,98 
Ʉɚɥɟɧɞɭɥɚ (ɰɜɟɬɤɢ) 1655 1,15 
ȼɚɥɟɪɢɚɧɚ (ɤɨɪɧɢ) 2416 1,68 
ɋɨɥɨɞɤɚ�ɝɨɥɚɹ (ɤɨɪɧɢ) 1605 1,12 
Ʉɪɚɩɢɜɚ (ɥɢɫɬɶɹ) 1034 0.78 
ɐɢɤɨɪɢɣ (ɤɨɪɧɢ) 2622 1,82 
ɗɯɢɧɚɰɟɹ�ɛɥɟɞɧɚɹ  1649 1,15 
ɗɯɢɧɚɰɟɹ�ɩɭɪɩɭɪɧɚɹ 3267 2,27 
Ɉɛɥɟɩɢɯɚ (ɹɝɨɞɵ) 3954 2,27 
Ȼɚɪɛɚɪɢɫ (ɹɝɨɞɵ) 2570 1,79 
ɒɢɩɨɜɧɢɤ (ɹɝɨɞɵ) 4091 2,84 
Ȼɨɹɪɵɲɧɢɤ (ɹɝɨɞɵ) 2562 1,78 

 

   

ɚ ɛ ɜ 
Ɋɢɫ. 2. Ȼɢɨɥɨɝɢɱɟɫɤɚɹ�ɚɤɬɢɜɧɨɫɬɶ�ɤɭɩɚɠɟɣ�ɫɭɯɨɝɨ�ɤɪɚɫɧɨɝɨ�ɜɢɧɨɦɚɬɟɪɢɚɥɚ, ɩɢɜɚ, ɥɢɦɨɧɧɨɝɨ�ɫɨɤɚ�ɫ 70%, 40%  
ɜɢɧɧɨ�ɫɩɢɪɬɨɜɵɦɢ�ɢ�ɜɨɞɧɵɦɢ�ɷɤɫɬɪɚɤɬɢɦɢ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ: ɚ) ɫɭɯɨɣ�ɤɪɚɫɧɵɣ�ɜɢɧɨɦɚɬɟɪɢɚɥ, ɛ) ɩɢɜɨ, ɜ)  

ɥɢɦɨɧɧɵɣ�ɫɨɤ (ɫɩɢɫɨɤ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ�ɩɪɟɞɫɬɚɜɥɟɧ�ɜ�ɬɚɛɥ 1) 
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ɧɟ�ɬɨɥɶɤɨ�ɨɬ�ɟɝɨ�ɯɢɦɢɱɟɫɤɨɝɨ�ɫɨɫɬɚɜɚ, ɧɨ�ɢ�ɨɬ�ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨɝɨ� ɫɨɨɬɧɨɲɟɧɢɹ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɜɟ-
ɳɟɫɬɜ, ɜɯɨɞɹɳɢɯ�ɜ�ɫɨɫɬɚɜ�ɤɨɦɩɨɡɢɰɢɢ.  

ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɜɵɹɜɥɟɧɧɵɯ�ɷɮɮɟɤɬɨɜ�ɫɢɧɟɪɝɢɡɦɚ 
ɢ�ɚɧɬɚɝɨɧɢɡɦɚ�ɢɡ�ɢɫɥɟɞɨɜɚɧɧɨɝɨ�ɪɚɫɬɢɬɟɥɶɧɨɝɨ�ɫɵɪɶɹ 
ɦɨɠɧɨ� ɨɬɛɢɪɚɬɶ� ɨɛɪɚɡɰɵ, ɨɛɥɚɞɚɸɳɢɟ� ɧɚɢɛɨɥɶɲɟɣ 
ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ, ɱɬɨ�ɩɨɡɜɨɥɢɬ�ɨɛɨɫɧɨɜɚɬɶ 
ɢɯ�ɜɵɛɨɪ�ɩɪɢ�ɪɚɡɪɚɛɨɬɤɟ�ɤɨɦɩɨɡɢɰɢɣ�ɷɤɫɬɪɚɤɬɨɜ�ɞɥɹ 
ɦɨɥɨɱɧɵɯ, ɯɥɟɛɨ�ɛɭɥɨɱɧɵɯ�ɢ�ɞɪ. ɢɡɞɟɥɢɣ, ɛɢɪɦɢɤɫɨɜ, 

ɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ� ɜɢɧ, ɫɥɚɛɨɚɥɤɨɝɨɥɶɧɵɯ� ɢ� ɛɟɡɚɥ-
ɤɨɝɨɥɶɧɵɯ� ɧɚɩɢɬɤɨɜ� ɫ� ɩɨɜɵɲɟɧɧɨɣ� ɛɢɨɥɨɝɢɱɟɫɤɨɣ 
ɚɤɬɢɜɧɨɫɬɶɸ. 

ɉɨɥɭɱɟɧɧɵɟ�ɞɚɧɧɵɟ�ɦɨɠɧɨ�ɪɟɤɨɦɟɧɞɨɜɚɬɶ�ɤ�ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɸ�ɩɪɢ� ɪɚɡɪɚɛɨɬɤɟ� ɩɪɨɞɭɤɬɨɜ�ɦɧɨɝɨɤɨɦɩɨ-
ɧɟɧɬɧɨɝɨ� ɫɨɫɬɚɜɚ� ɫ� ɡɚɞɚɧɧɵɦɢ� ɮɭɧɤɰɢɨɧɚɥɶɧɵɦɢ 
ɫɜɨɣɫɬɜɚɦɢ. 

ɉɨɫɬɭɩɢɥɚ 11.2012 
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ȽȺɃȾɍɄȿȼɂɑ�Ⱦ�Ʉ., ɧɚɭɱ. ɫɨɬɪ., ɄɍɊȾɈȼȺ�ɋ�Ƚ., ɦɚɝɢɫɬɪ 
Ɉɞɟɫɫɤɚɹ�ɧɚɰɢɨɧɚɥɶɧɚɹ�ɚɤɚɞɟɦɢɹ�ɩɢɳɟɜɵɯ�ɬɟɯɧɨɥɨɝɢɣ 

ɄɈɇɌɊɈɅɖ�ɄȺɑȿɋɌȼȺ, ȻȿɁɈɉȺɋɇɈɋɌɂ�ɂ�ȻɂɈɅɈȽɂɑȿɋɄɈɃ  
ȺɄɌɂȼɇɈɋɌɂ�ɈȼɈɓɇɕɏ�ɋɈɄɈȼ 

ɂɫɫɥɟɞɨɜɚɧɚ� ɩɢɳɟɜɚɹ� ɰɟɧɧɨɫɬɶ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɛɢɨɥɨɝɢɱɟ-
ɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ� ɦɨɪɤɨɜɧɨɝɨ� ɢ� ɬɨɦɚɬɧɨɝɨ� ɫɨɤɨɜ. Ɇɟɬɨɞɚɦɢ� ɛɢɨɬɟ-
ɫɬɢɪɨɜɚɧɢɹ�ɢ�ɷɥɟɤɬɪɨɧɧɨ�ɬɪɚɧɫɩɨɪɬɧɨɣ�ɚɤɬɢɜɧɨɫɬɢ�ɨɛɨɫɧɨɜɚɧɚ�ɰɟ-
ɥɟɫɨɨɛɪɚɡɧɨɫɬɶ  ɤɭɩɚɠɢɪɨɜɚɧɢɹ�ɨɜɨɳɧɵɯ�ɫɨɤɨɜ.  

Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ:� ɨɜɨɳɧɵɟ� ɫɨɤɢ, ɛɢɨɬɟɫɬɢɪɨɜɚɧɢɟ, ɛɢɨɥɨ-
ɝɢɱɟɫɤɚɹ� ɚɤɬɢɜɧɨɫɬɶ, ɤɚɱɟɫɬɜɨ, ɛɟɡɨɩɚɫɧɨɫɬɶ, ɪɚɫɬɢɬɟɥɶɧɵɟ� ɩɢɳɟ-
ɜɵɟ�ɩɪɨɞɭɤɬɵ.  

A food value, safety, biological activity of carrot and tomato 
juices has been investigated. Expedience  of mix vegetable juices has 
been shown by the methods of biotesting and electronic-transport activi-
ty. 

Keywords: vegetable juices, biotesting, biological activity, 
quality, safety, vegetable food products. 

Ɉɛɟɫɩɟɱɟɧɢɟ� ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɝɨ 
ɫɵɪɶɹ�ɢ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ – ɨɞɧɨ� ɢɡ�ɧɚɩɪɚɜɥɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɸɳɢɯ� ɡɞɨɪɨɜɶɟ� ɧɚɫɟɥɟɧɢɹ� ɢ� ɫɨɯɪɚɧɟɧɢɟ� ɝɟ-
ɧɨɮɨɧɞɚ [1]. ȼ�ɧɚɲɟ�ɜɪɟɦɹ�ɢɡɦɟɧɢɥɨɫɶ�ɨɬɧɨɲɟɧɢɟ�ɩɨ-
ɬɪɟɛɢɬɟɥɹ�ɤ�ɩɢɳɟɜɨɣ�ɩɪɨɞɭɤɰɢɢ – ɚɤɰɟɧɬ�ɬɪɟɛɨɜɚɧɢɣ 
ɫ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɯ� ɫɜɨɣɫɬɜ� ɩɪɨɞɭɤɬɨɜ� ɫɦɟɫɬɢɥɫɹ� ɜ 
ɫɬɨɪɨɧɭ�ɟɟ�ɛɟɡɨɩɚɫɧɨɫɬɢ.   

ɋ�ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ� ɜ� ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ�ɩɨ-
ɫɬɭɩɚɟɬ 40–50%  ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ, ɫ�ɜɨɞɨɣ 20-40 %. ɋ 
ɪɚɡɜɢɬɢɟɦ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɭɪɛɚɧɢɡɚɰɢɟɣ, ɯɢɦɢɡɚ-
ɰɢɟɣ�ɫɟɥɶɫɤɨɝɨ�ɯɨɡɹɣɫɬɜɚ�ɜ�ɩɪɨɞɨɜɨɥɶɫɬɜɟɧɧɨɟ�ɫɵɪɶɟ 
ɦɨɝɭɬ� ɩɨɩɚɞɚɬɶ� ɢɧɨɪɨɞɧɵɟ� ɜɟɳɟɫɬɜɚ (ɤɫɟɧɨɛɢɨɬɢɤɢ, 
ɦɢɤɨɬɨɤɫɢɧɵ), ɤɨɬɨɪɵɟ� ɧɟɝɚɬɢɜɧɨ� ɫɤɚɡɵɜɚɸɬɫɹ� ɧɚ 
ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ. Ɉɫɨɛɭɸ� ɨɩɚɫɧɨɫɬɶ� ɦɨɝɭɬ� ɩɪɟɞ-
ɫɬɚɜɥɹɬɶ� ɩɢɳɟɜɵɟ� ɞɨɛɚɜɤɢ� ɜ� ɢɡɝɨɬɨɜɥɟɧɢɢ� ɧɨɜɵɯ 
ɩɪɨɞɭɤɬɨɜ [2]. 

ɉɢɳɟɜɵɟ� ɩɪɨɞɭɤɬɵ� ɞɨɥɠɧɵ� ɭɞɨɜɥɟɬɜɨɪɹɬɶ� ɮɢ-
ɡɢɨɥɨɝɢɱɟɫɤɢɟ� ɩɨɬɪɟɛɧɨɫɬɢ� ɱɟɥɨɜɟɤɚ� ɜ� ɧɟɨɛɯɨɞɢɦɵɯ 
ɜɟɳɟɫɬɜɚɯ� ɢ� ɷɧɟɪɝɢɢ, ɨɬɜɟɱɚɬɶ� ɨɩɪɟɞɟɥɟɧɧɵɦ� ɬɪɟɛɨ-
ɜɚɧɢɹɦ� ɩɨ� ɨɪɝɚɧɨɥɟɩɬɢɱɟɫɤɢɦ� ɢ� ɮɢɡɢɤɨ�ɯɢɦɢɱɟɫɤɢɦ 
ɩɨɤɚɡɚɬɟɥɹɦ� ɢ� ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ� ɭɫɬɚɧɨɜɥɟɧɧɵɦ� ɧɨɪ-
ɦɚɬɢɜɧɵɦɢ�ɞɨɤɭɦɟɧɬɚɦɢ�ɬɪɟɛɨɜɚɧɢɹɦ�ɤ�ɞɨɩɭɫɬɢɦɨɦɭ 

ɫɨɞɟɪɠɚɧɢɸ� ɯɢɦɢɱɟɫɤɢɯ, ɪɚɞɢɨɚɤɬɢɜɧɵɯ� ɜɟɳɟɫɬɜ� ɢ 
ɛɢɨɩɪɨɞɭɰɢɪɭɟɦɵɯ� ɫɨɟɞɢɧɟɧɢɣ, ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ� ɢ 
ɞɪɭɝɢɯ� ɛɢɨɥɨɝɢɱɟɫɤɢɯ� ɨɪɝɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ� ɨɩɚɫɧɵ 
ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɧɚɫɬɨɹɳɟɝɨ�ɢ�ɛɭɞɭɳɟɝɨ�ɩɨɤɨɥɟɧɢɣ.  

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɛɟɡɨɩɚɫɧɨɫɬɶ� ɢ� ɤɚɱɟɫɬɜɨ� ɩɢɳɟ-
ɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɹɜɥɹɸɬɫɹ� ɨɞɧɢɦ� ɢɡ� ɨɫɧɨɜɧɵɯ� ɮɚɤɬɨ-
ɪɨɜ, ɤɨɬɨɪɵɟ� ɨɩɪɟɞɟɥɹɸɬ� ɡɞɨɪɨɜɶɟ�ɧɚɫɟɥɟɧɢɹ�ɍɤɪɚɢ-
ɧɵ. 

ɑɬɨɛɵ�ɨɛɟɫɩɟɱɢɬɶ�ɜɵɩɭɫɤ�ɤɚɱɟɫɬɜɟɧɧɨɣ�ɩɪɨɞɭɤ-
ɰɢɢ� ɢ� ɩɪɟɞɭɩɪɟɞɢɬɶ� ɩɨɩɚɞɚɧɢɟ� ɜ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ 
ɜɪɟɞɧɵɯ�ɜɟɳɟɫɬɜ, ɧɟɨɛɯɨɞɢɦ�ɠɟɫɬɤɢɣ�ɤɨɧɬɪɨɥɶ�ɡɚ�ɫɨ-
ɞɟɪɠɚɧɢɟɦ�ɡɚɝɪɹɡɧɟɧɢɣ (ɤɨɧɬɚɦɢɧɚɧɬɨɜ) ɯɢɦɢɱɟɫɤɨɝɨ 
ɢ� ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ� ɩɪɨɢɫɯɨɠɞɟɧɢɹ. Ⱥɧɚɥɢɡ� ɪɚɰɢɨɧɚ 
ɩɢɬɚɧɢɹ� ɫɨɜɪɟɦɟɧɧɨɝɨ�ɱɟɥɨɜɟɤɚ�ɩɨɤɚɡɚɥ, ɱɬɨ� ɤɨɥɢɱɟ-
ɫɬɜɟɧɧɨ� ɞɨɦɢɧɢɪɭɸɳɢɦɢ�ɜ�ɧɟɦ� ɹɜɥɹɸɬɫɹ� ɪɚɫɬɢɬɟɥɶ-
ɧɵɟ� ɩɪɨɞɭɤɬɵ – ɨɜɨɳɢ, ɩɥɨɞɵ, ɹɝɨɞɵ. Ɋɚɫɬɢɬɟɥɶɧɵɟ 
ɩɪɨɞɭɤɬɵ�ɹɜɥɹɸɬɫɹ� ɨɫɧɨɜɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɪɹɞɚ�ɧɟɡɚ-
ɦɟɧɢɦɵɯ� ɛɢɨɥɨɝɢɱɟɫɤɢ� ɚɤɬɢɜɧɵɯ� ɢ� ɞɢɟɬɢɱɟɫɤɢɯ� ɫɨ-
ɫɬɚɜɥɹɸɳɢɯ�ɢɧɝɪɟɞɢɟɧɬɨɜ – ɜɢɬɚɦɢɧɨɜ, ɦɢɧɟɪɚɥɶɧɵɯ 
ɷɥɟɦɟɧɬɨɜ, ɜɢɬɚɦɢɧɨɩɨɞɨɛɧɵɯ�ɢ�ɩɟɤɬɢɧɨɜɵɯ�ɜɟɳɟɫɬɜ, 
ɤɥɟɬɱɚɬɤɢ, ɪɹɞɚ�ɮɟɪɦɟɧɬɨɜ�ɢ�ɞɪ. Ɂɧɚɱɢɬɟɥɶɧɨɟ�ɦɟɫɬɨ�ɜ 
ɪɚɰɢɨɧɟ�ɱɟɥɨɜɟɤɚ�ɫɨɝɥɚɫɧɨ�ɧɨɪɦɚɬɢɜɚɦ�ɪɚɰɢɨɧɚɥɶɧɨ-
ɝɨ�ɩɢɬɚɧɢɹ�ɞɨɥɠɧɵ�ɡɚɧɢɦɚɬɶ�ɫɨɤɢ, ɜ�ɬɨɦ�ɱɢɫɥɟ�ɨɜɨɳ-
ɧɵɟ. ɇɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɫɪɟɞɢ� ɧɢɯ� ɹɜɥɹ-
ɸɬɫɹ� ɬɨɦɚɬɧɵɣ� ɢ� ɦɨɪɤɨɜɧɵɣ. ȼ� ɫɜɹɡɢ� ɫ� ɷɬɢɦ� ɧɚɦɢ 
ɢɡɭɱɚɥɢɫɶ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɫɨɫɬɚɜɚ� ɢ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ 
ɨɪɝɚɧɢɡɦ�ɢɦɟɧɧɨ�ɷɬɢɯ�ɫɨɤɨɜ. 

ɐɟɥɶɸ� ɪɚɛɨɬɵ� ɹɜɢɥɨɫɶ� ɤɨɦɩɥɟɤɫɧɨɟ� ɢɫɫɥɟɞɨɜɚ-
ɧɢɟ� ɤɚɱɟɫɬɜɚ, ɛɟɡɨɩɚɫɧɨɫɬɢ� ɧɚɢɛɨɥɟɟ� ɪɚɫɩɪɨɫɬɪɚɧɟɧ-
ɧɵɯ�ɜɢɞɨɜ – ɦɨɪɤɨɜɧɨɝɨ�ɢ� ɬɨɦɚɬɧɨɝɨ – ɨɜɨɳɧɵɯ� ɫɨ-
ɤɨɜ� ɢ� ɢɯ� ɜɥɢɹɧɢɟ� ɧɚ� ɨɪɝɚɧɢɡɦ� ɱɟɥɨɜɟɤɚ. Ɍɪɟɛɨɜɚɧɢɹ 
ɛɟɡɨɩɚɫɧɨɫɬɢ� ɩɢɳɟɜɵɯ� ɩɪɨɞɭɤɬɨɜ� ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ 
ɢɦɟɸɳɢɦɢɫɹ�ɜ�ɍɤɪɚɢɧɟ�ɞɨɤɭɦɟɧɬɚ�ɦɢ�ɢ�ɫɬɚɧɞɚɪɬɚɦɢ  


