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ɫɥɟɞɭɟɬ, ɱɬɨ�ɤɨɥɢɱɟɫɬɜɨ�ɪɚɫɬɜɨɪɟɧɧɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ�ɮɚɪɲɚ 
ɗɏȺ�ɜɨɞɨɣ�ɧɢɠɟ, ɜ�ɫɪɚɜɧɟɧɢɟ�ɫ�ɜɨɞɨɣ. ɗɬɨ, ɜɟɪɨɹɬɧɨ, ɫɜɹɡɚ-
ɧɨ�ɫ�ɬɟɦ, ɱɬɨ�ɚɧɨɥɢɬ�ɫ�ɧɢɡɤɢɦ, ɫɦɟɳɟɧɧɵɦ�ɜ�ɤɢɫɥɭɸ�ɫɬɨɪɨɧɭ 
ɡɧɚɱɟɧɢɟɦ�ɪɇ�ɜɵɡɵɜɚɟɬ�ɱɚɫɬɢɱɧɭɸ�ɞɟɧɚɬɭɪɚɰɢɸ�ɛɟɥɤɨɜɵɯ 
ɜɟɳɟɫɬɜ�ɢ�ɫɧɢɠɚɟɬ�ɢɯ�ɪɚɫɬɜɨɪɢɦɨɫɬɶ. 

ȼ�ɫɥɭɱɚɟ�ɜɬɨɪɨɣ�ɩɪɨɦɵɜɤɢ�ɪɵɛɧɨɝɨ� ɫɵɪɶɹ�ɚɧɨɥɢɬɨɦ 
ɢɥɢ�ɤɚɬɨɥɢɬɨɦ, ɩɨɫɥɟ�ɩɟɪɜɨɣ�ɩɪɨɦɵɜɤɢ�ɨɛɪɚɡɰɨɜ�ɞɢɫɬɢɥɥɢ-
ɪɨɜɚɧɧɨɣ�ɜɨɞɨɣ (ɪɢɫ.2), ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɚɧɨɥɢɬ�ɪɚɫɬɜɨɪɹɟɬ 
ɜ�ɞɜɚ�ɪɚɡɚ�ɦɟɧɶɲɟ�ɛɟɥɤɨɜɵɯ�ɜɟɳɟɫɬɜ, ɱɟɦ�ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ 
ɜɨɞɚ, ɢ�ɧɟɡɧɚɱɢɬɟɥɶɧɨ�ɦɟɧɶɲɟ, ɱɟɦ�ɤɚɬɨɥɢɬ. 
ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɚɧɚɥɢɡɚ�ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɯ�ɤɪɢɜɵɯ, ɩɨ-
ɥɭɱɟɧɧɵɯ� ɩɨɫɥɟ� ɜɬɨɪɨɣ� ɩɪɨɦɵɜɤɢ� ɚɧɨɥɢɬɨɦ, ɤɚɬɨɥɢɬɨɦ� ɢ 
ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ�ɜɨɞɨɣ�ɜ�ɪɚɡɧɵɯ�ɜɚɪɢɚɧɬɚɯ (ɪɢɫ. 3), ɛɵɥɨ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɚɧɨɥɢɬ�ɩɨɫɥɟ�ɤɚɬɨɥɢɬɚ�ɢ�ɤɚɬɨɥɢɬ�ɩɨɫɥɟ�ɤɚ-
ɬɨɥɢɬɚ�ɪɚɫɬɜɨɪɹɸɬ�ɨɞɢɧɚɤɨɜɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɛɟɥɤɨɜɵɯ�ɤɨɦɩɨ-
ɧɟɧɬɨɜ, ɤɨɬɨɪɨɟ�ɜ�ɬɨɠɟ�ɜɪɟɦɹ�ɜ�ɞɜɚ�ɪɚɡɚ�ɦɟɧɶɲɟ, ɱɟɦ�ɜɫɟɦɢ 
ɨɫɬɚɥɶɧɵɦɢ� ɢɫɫɥɟɞɨɜɚɧɧɵɦɢ� ɤɨɦɛɢɧɚɰɢɹɦɢ� ɩɪɨɦɵɜɧɵɯ 
ɠɢɞɤɨɫɬɟɣ. ɋɥɟɞɭɟɬ� ɬɚɤɠɟ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɜɨ� ɜɪɟɦɹ� ɜɬɨɪɨɣ 
ɩɪɨɦɵɜɤɢ�ɜɨɞɨɣ (ɩɟɪɜɚɹ�ɩɪɨɦɵɜɤɚ�ɬɚɤɠɟ�ɜɨɞɨɣ), ɭɞɚɥɹɟɬɫɹ 
ɪɚɜɧɨɟ�ɜ�ɫɪɚɜɧɟɧɢɢ�ɫɨ�ɜɬɨɪɨɣ�ɩɪɨɦɵɜɤɨɣ�ɚɧɨɥɢɬɨɦ (ɩɟɪɜɚɹ 
ɩɪɨɦɵɜɤɚ�ɚɧɨɥɢɬɨɦ) ɤɨɥɢɱɟɫɬɜɨ�ɪɚɫɬɜɨɪɢɦɵɯ�ɤɨɦɩɨɧɟɧɬɨɜ 
ɮɚɪɲɚ. 

ȼɵɜɨɞɵ 
1. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɢɫɫɥɟɞɨɜɚɧɢɣ�ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɩɪɢ-

ɦɟɧɟɧɢɟ� ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ� ɜɨɞɵ� ɞɥɹ� ɩɪɨɦɵɜɤɢ� ɪɵɛɧɨɝɨ 
ɮɚɪɲɚ� ɨɞɧɨɤɪɚɬɧɨɣ� ɷɤɫɬɪɚɤɰɢɟɣ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ, ɱɟɦ 
ɩɪɢɦɟɧɟɧɢɟ�ɞɥɹ�ɷɬɢɯ�ɰɟɥɟɣ�ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɢɪɨɜɚɧ-
ɧɨɣ�ɜɨɞɵ (ɤɚɬɨɥɢɬ, ɚɧɨɥɢɬ). 

2. ȼɵɹɜɥɟɧɨ, ɱɬɨ� ɞɜɭɤɪɚɬɧɚɹ� ɩɪɨɦɵɜɤɚ� ɪɵɛɧɨɝɨ 
ɮɚɪɲɚ�ɞɥɹ�ɩɨɥɭɱɟɧɢɹ�ɩɪɨɦɵɬɵɯ�ɛɟɥɤɨɜɵɯ�ɦɚɫɫ�ɚɧɨɥɢɬɨɦ, 
ɧɟ�ɭɫɬɭɩɚɟɬ�ɩɨ�ɫɜɨɟɣ�ɷɮɮɟɤɬɢɜɧɨɫɬɢ�ɚɧɚɥɨɝɢɱɧɨɣ�ɩɪɨɦɵɜɤɟ 
ɫɵɪɶɹ�ɜɨɞɨɣ.  

3. ɍɱɢɬɵɜɚɹ� ɜɵɫɨɤɭɸ� ɚɫɟɩɬɢɱɟɫɤɭɸ� ɚɤɬɢɜɧɨɫɬɶ 
ɚɧɨɥɢɬɚ, ɟɝɨ�ɩɪɢɦɟɧɟɧɢɟ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɩɪɨɦɵɬɵɯ�ɛɟɥ-
ɤɨɜɵɯ� ɦɚɫɫ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɛɨɥɟɟ� ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɵɦ, ɱɟɦ 
ɩɪɢɦɟɧɟɧɢɟ�ɜɨɞɵ. 

Ⱦɥɹ� ɨɩɪɟɞɟɥɟɧɢɹ� ɪɟɠɢɦɨɜ� ɷɮɮɟɤɬɢɜɧɨɣ� ɩɪɨɦɵɜɤɢ 
ɢɡɦɟɥɶɱɟɧɧɨɝɨ�ɪɵɛɧɨɝɨ�ɫɵɪɶɹ�ɷɥɟɤɬɪɨɯɢɦɢɱɟɫɤɢ�ɚɤɬɢɜɢɪɨ-
ɜɚɧɧɨɣ� ɜɨɞɨɣ� ɰɟɥɟɫɨɨɛɪɚɡɧɨ� ɩɪɨɜɟɫɬɢ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɫ� ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɟɦ� ɧɟɣɬɪɚɥɶɧɵɯ� ɚɧɨɥɢɬɨɜ, ɞɥɹ� ɤɨɬɨɪɵɯ� ɯɚɪɚɤ-
ɬɟɪɧɵɦ� ɩɪɢɡɧɚɤɨɦ� ɹɜɥɹɟɬɫɹ� ɫɦɟɳɟɧɢɟ� ɨɤɢɫɥɢɬɟɥɶɧɨ-
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɝɨ� ɩɨɬɟɧɰɢɚɥɚ� ɩɪɢ� ɧɟɣɬɪɚɥɶɧɵɯ (ɟɫɬɟ-
ɫɬɜɟɧɧɵɯ) ɡɧɚɱɟɧɢɹɯ�ɪɇ. 
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ɇɂɄɈɅȿɇɄɈ�ɂ�ȼ., ɞ�ɪ�ɬɟɯɧ. ɧɚɭɤ, ɩɪɨɮɟɫɫɨɪ, ȼȺɅɄɂɇȺ�ȿ�Ɇ., ɤɚɧɞ. ɯɢɦ. ɧɚɭɤ, ɞɨɰɟɧɬ, ȼȿɊɇȿɁɂ�ɋ�Ⱥ, ɚɫɩɢɪɚɧɬ 
ɇɚɰɢɨɧɚɥɶɧɚɹ�Ⱥɤɚɞɟɦɢɹ�ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ�ɢ�ɤɭɪɨɪɬɧɨɝɨ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɋɢɦɮɟɪɨɩɨɥɶ 

ɈɐȿɇɄȺ�ɗɄɈɅɈȽɂɑȿɋɄɂɏ�ɊɂɋɄɈȼ�ȼɋɅȿȾɋɌȼɂȿ�ȼɈɁȾȿɃɋɌȼɂə 
ɇɂɁɄɂɏ�ɍɊɈȼɇȿɃ�ɎɉȽɋ 

Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ� ɩɪɟɩɚɪɚɬɵ� ɢ� ɝɢɝɢɟɧɢɱɟɫɤɢɟ� ɫɪɟɞɫɬɜɚ 
�ɎɉȽɋ) ɹɜɥɹɸɬɫɹ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ� ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ� ɨɤɪɭɠɚɸ-
ɳɟɣ�ɫɪɟɞɵ. ɍɜɟɥɢɱɟɧɢɟ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜɨɞɵ�ɩɨɜɵɲɚɟɬ 
ɜɟɪɨɹɬɧɨɫɬɶ�ɜɨɡɧɢɤɧɨɜɟɧɢɹ�ɩɨɛɨɱɧɵɯ�ɷɮɮɟɤɬɨɜ. ɇɟɤɨɬɨɪɵɟ�ɭɫɬɨɣ-
ɱɢɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɧɟ�ɪɚɡɪɭɲɚɸɬɫɹ�ɢ�ɧɟ�ɡɚɞɟɪɠɢɜɚɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɚɯ 
ɨɱɢɫɬɤɢ� ɢ� ɩɪɨɧɢɤɚɸɬ� ɜ� ɩɢɬɶɟɜɭɸ� ɜɨɞɭ. ɉɨɤɚ� ɧɟɢɡɜɟɫɬɧɨ, ɤɚɤɨɜɵ 
ɩɨɫɥɟɞɫɬɜɢɹ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɦɢɤɪɨɞɨɡ� ɫɦɟɫɢ� ɥɟɤɚɪ-
ɫɬɜɟɧɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɧɚ�ɱɟɥɨɜɟɱɟɫɤɢɣ�ɨɪɝɚɧɢɡɦ. ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟ-
ɦɹ� ɞɥɹ� ɨɰɟɧɤɢ� ɪɢɫɤɚ, ɫɜɹɡɚɧɧɨɝɨ� ɫ�ɎɉȽɋ, ɢɫɩɨɥɶɡɭɸɬɫɹ� ɝɥɚɜɧɵɦ 
ɨɛɪɚɡɨɦ� ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ� ɦɨɞɟɥɢ� ɜɨɡɞɟɣɫɬɜɢɹ. ɇɟɨɛɯɨɞɢɦɵ� ɞɚɥɶ-

ɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɩɨ�ɨɰɟɧɤɟ�ɜɥɢɹɧɢɹ�ɷɬɢɯ�ɜɟɳɟɫɬɜ�ɢ�ɩɪɨɞɭɤɬɨɜ 
ɢɯ�ɪɚɡɥɨɠɟɧɢɹ�ɧɚ�ɫɨɫɬɨɹɧɢɟ�ɷɤɨɫɢɫɬɟɦ�ɢ�ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ.  

Ʉɥɸɱɟɜɵɟ�ɫɥɨɜɚ:�Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ�ɩɪɟɩɚɪɚɬɵ, ɤɪɭɝɨɜɨɪɨɬ 
ɜɨɞɵ, ɡɚɝɪɹɡɧɟɧɢɟ�ɜɨɞɵ, ɜɥɢɹɧɢɟ�ɧɚ�ɷɤɨɫɢɫɬɟɦɵ, ɜɥɢɹɧɢɟ�ɧɚ�ɡɞɨɪɨ-
ɜɶɟ�ɱɟɥɨɜɟɤɚ, ɨɰɟɧɤɢ�ɪɢɫɤɚ. 

Pharmaceuticals and personal care products (PPCPs) are common 
contaminants of the environment.  The increase in water re-use increases 
the potential for side effects. Some of the stable compounds are not de-
stroyed and not retained in the water treatment processes and they are 
able to penetrate into the drinking water. The consequences of chronic  
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exposure of a mixture of micro-doses of drug compounds on the human body are 
still unknown. Mathematical models are mostly used nowadays to assess the risk 
associated with PPCPs. Further studies are needed to assess the impact of these 
substances and their metabolites on ecosystems and human health. 

Keywords: PPCPs, water cycle, water contamination, effects on 
eksosistems, the impact on human health, risk assessment. 

ɂɫɫɥɟɞɨɜɚɧɢɟ� ɩɪɨɰɟɫɫɨɜ� ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ� ɥɟɤɚɪ-
ɫɬɜɟɧɧɵɯ�ɢ�ɝɢɝɢɟɧɢɱɟɫɤɢɯ�ɫɪɟɞɫɬɜ�ɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ�ɜ 
ɩɨɫɥɟɞɧɟɟ�ɜɪɟɦɹ�ɫɬɚɥɚ�ɨɞɧɨɣ�ɢɡ�ɩɪɢɨɪɢɬɟɬɧɵɯ�ɷɤɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɡɚɞɚɱ [1]. Ɏɚɪɦɚɰɟɜɬɢɱɟɫɤɢɟ�ɩɪɟɩɚɪɚɬɵ�ɢ�ɝɢɝɢɟɧɢɱɟ-
ɫɤɢɟ�ɫɪɟɞɫɬɜɚ (ɎɉȽɋ) ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ�ɜ�ɪɚɡɥɢɱɧɵɯ�ɩɪɢ-
ɪɨɞɧɵɯ� ɫɪɟɞɚɯ (ɜɨɞɵ, ɩɨɱɜɵ, ɞɨɧɧɵɟ� ɨɬɥɨɠɟɧɢɹ), ɦɨɝɭɬ 
ɩɨɜɥɢɹɬɶ�ɧɚ�ɰɟɥɨɫɬɧɨɫɬɶ�ɜɨɞɧɵɯ�ɷɤɨɫɢɫɬɟɦ, ɩɪɨɧɢɤɧɭɬɶ�ɜ 
ɩɨɞɡɟɦɧɵɟ�ɢ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɜɨɞɵ, ɚ�ɱɟɪɟɡ�ɧɢɯ�ɩɨɩɚɫɬɶ�ɢ�ɜ 
ɜɨɞɨɡɚɛɨɪɵ. ɎɉȽɋ� ɜɤɥɸɱɚɸɬ� ɜ� ɫɟɛɹ� ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ 
ɤɥɚɫɫɵ� ɯɢɦɢɱɟɫɤɢɯ� ɜɟɳɟɫɬɜ� ɫ� ɪɚɡɥɢɱɧɵɦɢ� ɮɢɡɢɤɨ-
ɯɢɦɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɢ�ɛɢɨɥɨɝɢɱɟɫɤɨɣ�ɚɤɬɢɜɧɨɫɬɶɸ.  

ɉɨɫɥɟ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɎɉȽɋ� ɩɨɩɚɞɚɸɬ� ɜ� ɛɵɬɨɜɵɟ 
ɫɬɨɱɧɵɟ�ɜɨɞɵ�ɜ�ɫɨɫɬɚɜɟ�ɷɤɫɤɪɟɦɟɧɬɨɜ, ɫɨɞɟɪɠɚɳɢɯ�ɤɚɤ�ɢɫ-
ɯɨɞɧɵɟ�ɩɪɟɩɚɪɚɬɵ, ɬɚɤ�ɢ�ɦɟɬɚɛɨɥɢɬɵ, ɚ�ɬɚɤɠɟ�ɩɪɢ�ɜɵɛɪɚ-
ɫɵɜɚɧɢɢ� ɧɟɠɟɥɚɬɟɥɶɧɵɯ�ɢɥɢ� ɩɪɨɫɪɨɱɟɧɧɵɯ� ɥɟɤɚɪɫɬɜ, ɬɚɤ 
ɤɚɤ� ɜ� ɛɨɥɶɲɢɧɫɬɜɟ� ɫɬɪɚɧ, ɜ� ɬ�ɱ. ɜ� ɍɤɪɚɢɧɟ, ɨɬɫɭɬɫɬɜɭɸɬ 
ɩɪɨɝɪɚɦɦɵ� ɫɛɨɪɚ�ɢ� ɭɬɢɥɢɡɚɰɢɢ� ɬɚɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ. Ʉɪɨɦɟ 
ɬɨɝɨ, ɯɢɦɢɱɟɫɤɢɟ�ɤɨɦɩɨɧɟɧɬɵ�ɥɢɱɧɨɣ�ɝɢɝɢɟɧɵ�ɦɨɝɭɬ�ɧɟɩɨ-
ɫɪɟɞɫɬɜɟɧɧɨ�ɫɛɪɚɫɵɜɚɬɶɫɹ�ɜ�ɛɵɬɨɜɵɟ�ɫɬɨɱɧɵɟ�ɜɨɞɵ, ɚ�ɬɚɤ-
ɠɟ�ɯɨɡɹɣɫɬɜɟɧɧɨ�ɛɵɬɨɜɵɟ�ɫɬɨɤɢ�ɩɪɨɦɵɲɥɟɧɧɵɯ�ɩɪɟɞɩɪɢ-
ɹɬɢɣ. ȼɨɩɪɟɤɢ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɦɭ�ɦɧɟɧɢɸ, ɧɢ�ɮɚɪɦɚɰɟɜ-
ɬɢɱɟɫɤɚɹ� ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɧɢ� ɦɟɞɢɰɢɧɫɤɢɟ� ɭɱɪɟɠɞɟɧɢɹ 
ɧɟ�ɹɜɥɹɸɬɫɹ�ɨɫɧɨɜɧɵɦɢ�ɢɫɬɨɱɧɢɤɚɦɢ�ɩɨɩɚɞɚɧɢɹ�ɎɉȽɋ�ɜ 
ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ. Ʉɨɧɰɟɧɬɪɚɰɢɹ� ɎɉȽɋ� ɜ� ɧɟɤɨɬɨɪɵɯ 
ɩɨɞɡɟɦɧɵɯ� ɢ�ɩɨɜɟɪɯɧɨɫɬɧɵɯ� ɜɨɞɚɯ� ɫɨɫɬɚɜɥɹɟɬ� ɨɬ� ɧɝ�ɥ� ɞɨ 
ɦɤɝ�ɥ�ɢ�ɦɨɠɟɬ�ɞɨɫɬɢɝɚɬɶ�ɭɪɨɜɧɹ�ɦɝ�ɥ�ɜ�ɫɬɨɱɧɵɯ�ɜɨɞɚɯ. ɑɚ-
ɳɟ�ɜɫɟɝɨ�ɜ�ɜɨɞɟ�ɢ�ɩɨɱɜɟ�ɨɛɧɚɪɭɠɢɜɚɸɬ�ɫɬɟɪɨɢɞɵ, ɩɪɨɬɢɜɨ-
ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ� ɩɪɟɩɚɪɚɬɵ, ɩɪɢɪɨɞɧɵɟ� ɢ� ɫɢɧɬɟɬɢɱɟɫɤɢɟ 
ɝɨɪɦɨɧɵ, ɚ�ɬɚɤɠɟ�ɚɧɬɢɛɢɨɬɢɤɢ [2].  

ȼɬɨɪɵɦ, ɟɫɥɢ�ɧɟ�ɩɟɪɜɵɦ�ɩɨ�ɨɛɴɟɦɭ�ɢɫɬɨɱɧɢɤɨɦ�ɜɵ-
ɛɪɨɫɨɜ� ɎɉȽɋ� ɹɜɥɹɟɬɫɹ� ɫɟɥɶɫɤɨɟ� ɯɨɡɹɣɫɬɜɨ, ɜ� ɱɚɫɬɧɨɫɬɢ, 
ɠɢɜɨɬɧɨɜɨɞɫɬɜɨ [3]. Ɉɫɧɨɜɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ�ɜɟɬɟɪɢɧɚɪɧɵɯ 
ɩɪɟɩɚɪɚɬɨɜ� ɹɜɥɹɸɬɫɹ� ɜɧɨɫɢɦɵɟ� ɧɚ� ɩɨɥɹ� ɨɪɝɚɧɢɱɟɫɤɢɟ 
ɭɞɨɛɪɟɧɢɹ, ɚ�ɬɚɤɠɟ�ɜ�ɩɪɭɞɵ�ɞɥɹ�ɢɫɤɭɫɫɬɜɟɧɧɨɝɨ�ɪɚɡɜɟɞɟɧɢɹ 
ɪɵɛɵ. ɉɨɞɪɨɛɧɨ�ɫɯɟɦɚ�ɩɭɬɟɣ�ɩɨɩɚɞɚɧɢɹ�ɢ�ɦɢɝɪɚɰɢɢ�ɎɉȽɋ 
ɜ�ɜɨɞɧɨɦ�ɰɢɤɥɟ�ɪɚɫɫɦɨɬɪɟɧɚ�ɜ�ɫɬɚɬɶɟ [4]. 

ɉɨɫɬɨɹɧɧɵɣ�ɪɨɫɬ�ɤɨɥɢɱɟɫɬɜɚ�ɢ�ɪɚɡɧɨɨɛɪɚɡɢɹ�ɩɨɬɪɟɛ-
ɥɹɟɦɵɯ� ɯɢɦɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ� ɜɵɡɵɜɚɟɬ� ɨɛɟɫɩɨɤɨɟɧ-
ɧɨɫɬɶ�ɩɨ�ɩɨɜɨɞɭ�ɨɪɝɚɧɢɱɟɫɤɢɯ�ɦɢɤɪɨɡɚɝɪɹɡɧɢɬɟɥɟɣ�ɜɨɞɧɨɣ 
ɫɪɟɞɵ�ɢ�ɢɫɬɨɱɧɢɤɨɜ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ [1].  

ɋɨɝɥɚɫɧɨ� ɪɟɡɭɥɶɬɚɬɚɦ� ɢɫɫɥɟɞɨɜɚɧɢɣ� ɬɨɤɫɢɤɨɥɨɝɢɱɟ-
ɫɤɢɯ�ɩɨɫɥɟɞɫɬɜɢɣ�ɩɨɩɚɞɚɧɢɹ�ɎɉȽɋ�ɜ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ 
ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ�ɞɚɠɟ�ɢɯ�ɧɢɡɤɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɦɨɝɭɬ�ɜɵ-
ɡɜɚɬɶ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɞɥɹ� ɜɨɞɧɨɣ�ɮɥɨɪɵ� ɢ 
ɮɚɭɧɵ [5]. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɨɛɨɫɧɨɜɚɧɧɵɦɢ 
ɨɩɚɫɟɧɢɹ, ɱɬɨ�ɷɬɢ� ɫɨɟɞɢɧɟɧɢɹ�ɦɨɝɭɬ� ɨɬɪɢɰɚɬɟɥɶɧɨ�ɜɥɢɹɬɶ 
ɤɚɤ�ɧɚ�ɡɞɨɪɨɜɶɟ�ɱɟɥɨɜɟɤɚ, ɬɚɤ�ɢ�ɧɚ�ɜɨɞɧɵɟ�ɷɤɨɫɢɫɬɟɦɵ [6]. 
Ɉɞɧɚɤɨ�ɢɦɟɸɳɢɯɫɹ� ɜ� ɥɢɬɟɪɚɬɭɪɟ�ɞɚɧɧɵɯ� ɩɨɤɚ� ɱɬɨ�ɧɟɞɨ-
ɫɬɚɬɨɱɧɨ� ɞɥɹ� ɜɫɟɫɬɨɪɨɧɧɟɣ� ɨɰɟɧɤɢ� ɷɤɨɬɨɤɫɢɥɨɝɢɱɧɨɫɬɢ 
ɎɉȽɋ. Ɍɟɦ�ɧɟ�ɦɟɧɟɟ, ɩɪɢɫɭɬɫɬɜɢɟ�ɎɉȽɋ�ɜ�ɫɬɨɱɧɵɯ, ɩɪɢ-
ɪɨɞɧɵɯ�ɜɨɞɚɯ�ɢ�ɞɪɭɝɢɯ�ɨɛɴɟɤɬɚɯ�ɦɧɨɝɨɤɪɚɬɧɨ�ɩɨɞɬɜɟɪɠɞɟ-
ɧɨ� ɢ� ɩɨɫɬɨɹɧɧɨ� ɩɨɞɤɪɟɩɥɹɟɬɫɹ� ɜɫɟ� ɧɨɜɵɦɢ� ɷɤɫɩɟɪɢɦɟɧ-
ɬɚɥɶɧɵɦɢ� ɞɚɧɧɵɦɢ� ɩɨ� ɦɨɧɢɬɨɪɢɧɝɭ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɵ 
[7,8].  Ʉɚɤ�ɭɠɟ�ɝɨɜɨɪɢɥɨɫɶ, ɎɉȽɋ�ɩɨ�ɨɩɪɟɞɟɥɟɧɢɸ�ɹɜɥɹɸɬ-
ɫɹ�ɛɢɨɥɨɝɢɱɟɫɤɢ�ɚɤɬɢɜɧɵɦɢ�ɜɟɳɟɫɬɜɚɦɢ, ɬɚɤ�ɤɚɤ�ɨɧɢ�ɩɪɟɞ-
ɧɚɡɧɚɱɟɧɵ�ɞɥɹ�ɬɨɝɨ, ɱɬɨɛɵ�ɢɡɦɟɧɹɬɶ�ɫɬɪɭɤɬɭɪɭ, ɮɭɧɤɰɢɢ�ɢ 
ɦɟɬɚɛɨɥɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ, ɩɪɨɢɫɯɨɞɹɳɢɟ�ɜ�ɨɪɝɚɧɢɡɦɟ�ɱɟ-
ɥɨɜɟɤɚ�ɢɥɢ�ɠɢɜɨɬɧɨɝɨ.  

ɉɪɢɟɦ�ɩɪɟɩɚɪɚɬɨɜ�ɥɸɛɨɝɨ�ɬɢɩɚ�ɜ� ɨɩɪɟɞɟɥɟɧɧɨɦ�ɤɨ-
ɥɢɱɟɫɬɜɟ�ɦɨɠɟɬ�ɩɨɜɥɢɹɬɶ�ɧɚ�ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ�ɦɟɬɚɛɨɥɢ-
ɱɟɫɤɢɯ� ɫɢɫɬɟɦ� ɢ� ɜɵɡɵɜɚɬɶ� ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ� ɢɥɢ� ɞɚɠɟ 
ɫɦɟɪɬɟɥɶɧɵɟ� ɩɨɫɥɟɞɫɬɜɢɹ� ɞɥɹ� ɥɸɛɵɯ�ɠɢɜɵɯ� ɨɪɝɚɧɢɡɦɨɜ. 
ɉɨɧɹɬɧɨ, ɱɬɨ� ɤɨɥɢɱɟɫɬɜɨ� ɩɪɟɩɚɪɚɬɚ, ɤɨɬɨɪɨɟ� ɦɨɠɟɬ� ɜɵ-
ɡɜɚɬɶ�ɢɡɦɟɧɟɧɢɹ, ɫɭɳɟɫɬɜɟɧɧɨ�ɪɚɡɥɢɱɚɟɬɫɹ�ɤɚɤ�ɞɥɹ�ɪɚɡɥɢɱ-
ɧɵɯ�ɜɢɞɨɜ, ɬɚɤ�ɢ�ɞɥɹ�ɨɬɞɟɥɶɧɵɯ�ɨɫɨɛɟɣ. ɉɨɫɤɨɥɶɤɭ�ɎɉȽɋ 
ɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ�ɢɦɟɸɬ�ɧɢɡɤɭɸ�ɤɨɧɰɟɧɬɪɚɰɢɸ (ɧɨ�ɩɪɢ 
ɷɬɨɦ�ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɟ�ɢɥɢ�ɩɨɫɬɨɹɧɧɨɟ�ɜɨɡɞɟɣɫɬɜɢɟ), ɨɫɬ-
ɪɵɣ�ɬɨɤɫɢɱɟɫɤɢɣ�ɷɮɮɟɤɬ�ɜɪɹɞ�ɥɢ�ɜɨɡɦɨɠɟɧ. ɋɥɟɞɨɜɚɬɟɥɶ-
ɧɨ, ɬɟɫɬɢɪɨɜɚɧɢɟ� ɞɨɥɠɧɨ�ɩɪɨɜɨɞɢɬɶɫɹ�ɫ� ɭɱɟɬɨɦ�ɷɬɢɯ�ɨɫɨ-
ɛɟɧɧɨɫɬɟɣ�ɢ�ɧɟ� ɨɝɪɚɧɢɱɢɜɚɬɶɫɹ�ɨɰɟɧɤɨɣ�ɨɫɬɪɨɝɨ� ɬɨɤɫɢɱɟ-
ɫɤɨɝɨ� ɷɮɮɟɤɬɚ. ɉɨɦɢɦɨ� ɷɬɨɝɨ, ɧɚɞɨ� ɢɡɭɱɚɬɶ� ɯɪɨɧɢɱɟɫɤɢɟ 
ɷɮɮɟɤɬɵ, ɜɨɡɧɢɤɚɸɳɢɟ� ɜ� ɬɟɱɟɧɢɟ� ɞɥɢɬɟɥɶɧɨɝɨ� ɩɟɪɢɨɞɚ 
ɜɪɟɦɟɧɢ,  ɧɨ� ɢɫɫɥɟɞɨɜɚɧɢɹ� ɬɚɤɨɝɨ� ɬɢɩɚ� ɦɨɝɭɬ� ɡɚɧɹɬɶ� ɧɟ-
ɫɤɨɥɶɤɨ�ɥɟɬ, ɱɬɨɛɵ�ɩɪɢɣɬɢ�ɤ�ɨɤɨɧɱɚɬɟɥɶɧɵɦ�ɜɵɜɨɞɚɦ. 

Ɉɰɟɧɤɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɪɢɫɤɚ (ERA ɢɥɢ�ɈɗɊ) ɡɚɤɥɸ-
ɱɚɟɬɫɹ�ɜ�ɨɩɪɟɞɟɥɟɧɢɢ�ɯɚɪɚɤɬɟɪɚ�ɢ�ɜɟɪɨɹɬɧɨɫɬɢ�ɩɨɫɥɟɞɫɬɜɢɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ�ɱɟɥɨɜɟɤɚ�ɧɚ�ɠɢɜɨɬɧɵɯ, ɪɚɫɬɟɧɢɹɯ, ɢ�ɨɤɪɭɠɚ-
ɸɳɟɣ�ɫɪɟɞɟ. ɈɗɊ�ɨɛɟɫɩɟɱɢɜɚɟɬ�ɨɫɧɨɜɭ�ɞɥɹ�ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɭɩɪɚɜɥɟɧɢɹ�ɪɢɫɤɚɦɢ�ɢ�ɨɛɵɱɧɨ�ɜɤɥɸɱɚɟɬ�ɜ�ɫɟɛɹ�ɬɪɢ�ɭɪɨɜɧɹ: 
ɩɨɫɬɚɧɨɜɤɚ�ɩɪɨɛɥɟɦɵ�ɢɥɢ�ɨɰɟɧɤɚ�ɨɩɚɫɧɨɫɬɢ (ɩɟɪɜɨɧɚɱɚɥɶ-
ɧɨɟ�ɩɥɚɧɢɪɨɜɚɧɢɟ�ɢ�ɫɛɨɪ�ɢɧɮɨɪɦɚɰɢɢ); ɷɮɮɟɤɬɵ�ɢ�ɨɰɟɧɤɢ 
ɜɨɡɞɟɣɫɬɜɢɹ (ɫɛɨɪ�ɢ�ɚɧɚɥɢɡ�ɞɚɧɧɵɯ); ɨɤɨɧɱɚɬɟɥɶɧɵɟ�ɯɚɪɚɤ-
ɬɟɪɢɫɬɢɤɢ�ɪɢɫɤɚ. Ɉɬɞɟɥɶɧɨ�ɜɵɞɟɥɹɟɬɫɹ�ɨɰɟɧɤɚ�ɪɢɫɤɨɜ�ɞɥɹ 
ɱɟɥɨɜɟɤɚ (HHRA ɢɥɢ�ɈɊɑ). ɍɩɪɚɜɥɟɧɢɟ�ɪɢɫɤɚɦɢ�ɬɪɟɛɭɟɬ 
ɡɧɚɧɢɹ� ɩɨɬɟɧɰɢɚɥɶɧɵɯ� ɨɩɚɫɧɨɫɬɟɣ, ɚ� ɬɚɤɠɟ� ɤɨɥɢɱɟɫɬɜɟɧ-
ɧɨɣ�ɨɰɟɧɤɢ�ɢɯ�ɜɨɡɦɨɠɧɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɧɚ�ɨɪɝɚɧɢɡɦɵ�ɢɥɢ 
ɫɢɫɬɟɦɵ. ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɬɚɤɚɹ� ɨɰɟɧɤɚ� ɜ� ɨɬɧɨɲɟɧɢɢ 
ɛɨɥɶɲɢɧɫɬɜɚ� ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɢɯ� ɩɪɟɩɚɪɚɬɨɜ� ɨɬɫɭɬɫɬɜɭɟɬ. 
ɉɪɚɜɞɚ, ɢɦɟɟɬɫɹ�ɧɟɤɨɬɨɪɨɟ�ɤɨɥɢɱɟɫɬɜɨ�ɢɫɫɥɟɞɨɜɚɧɢɣ, ɪɚɫ-
ɫɦɚɬɪɢɜɚɸɳɢɯ�ɜɨɡɞɟɣɫɬɜɢɟ�ɎɉȽɋ�ɧɚ�ɱɟɥɨɜɟɤɚ, ɦɥɟɤɨɩɢ-
ɬɚɸɳɢɯ, ɚ�ɬɚɤɠɟ�ɜɨɞɧɵɯ�ɩɨɡɜɨɧɨɱɧɵɯ�ɢ�ɛɟɫɩɨɡɜɨɧɨɱɧɵɯ. 
Ɍɚɤ, ɧɚɩɪɢɦɟɪ, ɷɧɞɨɤɪɢɧɧɵɟ� ɷɮɮɟɤɬɵ� ɷɫɬɪɨɝɟɧɨɜ� ɜ� ɩɨ-
ɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞɚɯ�ɩɨɞɬɜɟɪɠɞɚɸɬɫɹ�ɭɠɟ�ɩɪɢ�ɤɨɧɰɟɧɬɪɚɰɢ-
ɹɯ� ɧɟɫɤɨɥɶɤɨ� ɧɝ�ɥ [9].  ɉɪɢ� ɨɰɟɧɤɟ� ɜɪɟɞɧɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ 
ɎɉȽɋ�ɧɟɨɛɯɨɞɢɦɨ�ɭɱɢɬɵɜɚɬɶ�ɜɫɟ�ɢɫɬɨɱɧɢɤɢ�ɢɯ�ɩɨɩɚɞɚɧɢɹ 
ɜ� ɨɤɪɭɠɚɸɳɭɸ� ɫɪɟɞɭ, ɚ� ɬɚɤɠɟ� ɤɥɢɦɚɬɢɱɟɫɤɢɟ� ɮɚɤɬɨɪɵ, 
ɫɬɟɩɟɧɶ�ɩɨɜɬɨɪɧɨɝɨ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜɨɞɵ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ�ɨɛɪɚɛɨɬɤɢ�ɫɬɨɱɧɵɯ�ɜɨɞ�ɢ�ɨɱɢɫɬɤɢ�ɩɢɬɶɟɜɨɣ�ɜɨɞɵ 
ɢ� ɬ�ɞ. Ⱦɪɭɝɢɦɢ� ɫɥɨɜɚɦɢ, ɱɬɨɛɵ� ɩɪɟɞɫɤɚɡɚɬɶ� ɦɢɝɪɚɰɢɸ� ɢ 
ɫɬɟɩɟɧɶ� ɭɫɬɨɣɱɢɜɨɫɬɢ� ɢ� ɜɥɢɹɧɢɹ� ɎɉȽɋ� ɢ� ɩɪɨɞɭɤɬɨɜ� ɢɯ 
ɪɚɡɥɨɠɟɧɢɹ�ɜ�ɨɩɪɟɞɟɥɟɧɧɨɣ�ɫɪɟɞɟ, ɧɟɨɛɯɨɞɢɦɨ�ɭɫɬɚɧɨɜɢɬɶ 
ɡɚɜɢɫɢɦɨɫɬɶ�ɦɟɠɞɭ�ɯɢɦɢɱɟɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ�ɎɉȽɋ�ɢ�ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ�ɷɤɨɫɢɫɬɟɦ. ɉɨɷɬɨɦɭ ɜ�ɨɫɧɨɜɭ�ɩɪɨɝɧɨɡɢɪɨ-
ɜɚɧɢɹ�ɞɨɥɝɨɫɪɨɱɧɵɯ�ɫɰɟɧɚɪɢɟɜ�ɜɨɡɞɟɣɫɬɜɢɹ�ɎɉȽɋ�ɧɚ�ɱɟ-
ɥɨɜɟɤɚ�ɞɨɥɠɧɵ�ɛɵɬɶ�ɩɨɥɨɠɟɧɵ�ɩɪɢɧɰɢɩɵ, ɨɬɥɢɱɚɸɳɢɟɫɹ 
ɨɬ�ɨɛɵɱɧɨɣ�ɨɰɟɧɤɢ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ.  

ȼ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧɚɯ�ɛɥɚɝɨɞɚɪɹ�ɬɨɦɭ, ɱɬɨ�ɨɫɧɨɜɧɨɟ�ɤɨ-
ɥɢɱɟɫɬɜɨ� ɫɬɨɱɧɵɯ� ɢ� ɩɢɬɶɟɜɵɯ� ɜɨɞ� ɩɨɞɜɟɪɝɚɟɬɫɹ� ɨɱɢɫɬɤɟ, 
ɫɨɞɟɪɠɚɧɢɟ� ɎɉȽɋ� ɜ� ɨɤɪɭɠɚɸɳɟɣ� ɫɪɟɞɟ� ɧɟ� ɞɨɫɬɢɝɚɟɬ 
ɭɪɨɜɧɟɣ, ɫɩɨɫɨɛɧɵɯ�ɜɵɡɜɚɬɶ�ɨɫɬɪɨɟ�ɨɬɪɚɜɥɟɧɢɟ�ɢɥɢ�ɪɟɡɤɨ 
ɩɨɜɥɢɹɬɶ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ.  ɋɥɨɠɧɟɟ� ɨɛɫɬɨɢɬ� ɞɟɥɨ� ɜ 
ɧɟɤɨɬɨɪɵɯ� ɪɚɡɜɢɜɚɸɳɢɯɫɹ� ɫɬɪɚɧɚɯ, ɝɞɟ� ɡɚɤɨɧɨɞɚɬɟɥɶɧɚɹ 
ɛɚɡɚ�ɢ�ɩɪɚɤɬɢɤɚ�ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ�ɭɩɪɚɜɥɟɧɢɹ�ɧɟ�ɫɬɨɥɶ�ɪɚɡɜɢ-
ɬɵ. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɨɜɫɟɦɟɫɬɧɨ�ɜɨɡɦɨɠɧɵ�ɞɨɥɝɨɫɪɨɱɧɵɟ�ɩɨ-
ɫɥɟɞɫɬɜɢɹ�ɯɪɨɧɢɱɟɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɎɉȽɋ�ɜ�ɬɟɱɟɧɢɟ�ɞɥɢ-
ɬɟɥɶɧɨɝɨ� ɜɪɟɦɟɧɢ. ɉɨɬɟɧɰɢɚɥ� ɯɪɨɧɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ 
ɎɉȽɋ�ɨɫɨɛɟɧɧɨ�ɜɟɥɢɤ�ɜ�ɪɟɝɢɨɧɚɯ�ɫ�ɜɵɫɨɤɨɣ�ɫɬɟɩɟɧɶɸ�ɩɨ-
ɜɬɨɪɧɨɝɨ� ɢɫɩɨɥɶɡɨɜɚɧɢɹ� ɜɨɞɵ (ɂɡɪɚɢɥɶ, ɲɬɚɬɵ�Ʉɚɥɢɮɨɪ-
ɧɢɹ�ɢ�Ⱥɪɢɡɨɧɚ (ɋɒȺ)), ɝɞɟ�ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ�ɷɮɮɟɤɬɵ�ɦɨ-
ɝɭɬ� ɜɨɡɧɢɤɧɭɬɶ� ɩɪɢ� ɝɨɪɚɡɞɨ� ɛɨɥɟɟ� ɧɢɡɤɢɯ� ɤɨɧɰɟɧɬɪɚɰɢɹɯ, 
ɱɟɦ�ɩɨɪɨɝɨɜɨɟ�ɡɧɚɱɟɧɢɟ�ɞɥɹ�ɨɫɬɪɵɯ�ɨɬɪɚɜɥɟɧɢɣ. 
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ȼ� ɍɤɪɚɢɧɟ� ɬɨɠɟ� ɟɫɬɶ� ɪɟɝɢɨɧɵ,  ɝɞɟ� ɞɟɮɢɰɢɬ� ɜɨɞɵ� ɜ 
ɢɬɨɝɟ� ɦɨɠɟɬ� ɨɛɟɪɧɭɬɶɫɹ� ɛɨɥɟɟ� ɜɵɫɨɤɨɣ� ɜɟɪɨɹɬɧɨɫɬɶɸ 
ɧɚɤɨɩɥɟɧɢɹ�ɎɉȽɋ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɢɯ�ɪɚɫɩɚɞɚ�ɜ�ɜɨɞɟ, ɢɫɩɨɥɶɡɭ-
ɟɦɨɣ� ɞɥɹ� ɯɨɡɹɣɫɬɜɟɧɧɨ�ɩɢɬɶɟɜɵɯ� ɰɟɥɟɣ. Ɉɫɨɛɨɟ� ɜɧɢɦɚɧɢɟ 
ɧɭɠɧɨ�ɨɛɪɚɬɢɬɶ�ɧɚ�ɜɫɟ�ɩɨɬɟɧɰɢɚɥɶɧɵɟ�ɫɩɨɫɨɛɵ�ɩɨɜɬɨɪɧɨɝɨ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ�ɎɉȽɋ�ɜ�ɨɪɝɚɧɢɡɦ�ɱɟɥɨɜɟɤɚ�ɜɦɟɫɬɟ�ɫ�ɩɢɬɶɟ-
ɜɨɣ�ɜɨɞɨɣ�ɢ�ɢɥɢ� ɩɪɨɞɭɤɬɚɦɢ�ɩɢɬɚɧɢɹ. ɉɪɢ� ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɜɨɞ�ɢɫɬɨɱɧɢɤɢ�ɜɨɞɨɡɚɛɨɪɚ�ɱɚɫɬɨ�ɪɚɫɩɨɥɚɝɚ-
ɸɬɫɹ�ɧɢɠɟ�ɩɨ�ɬɟɱɟɧɢɸ�ɨɬ�ɦɟɫɬ�ɜɵɩɭɫɤɚ�ɨɱɢɳɟɧɧɵɯ�ɫɬɨɤɨɜ. 
ȼ�ɧɟɤɨɬɨɪɵɯ�ɩɨɞɡɟɦɧɵɯ�ɢɫɬɨɱɧɢɤɚɯ�ɬɚɤɠɟ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟ-
ɧɵ�ɎɉȽɋ. ȼ�ɝɭɫɬɨɧɚɫɟɥɟɧɧɵɯ�ɝɨɪɨɞɫɤɢɯ�ɪɚɣɨɧɚɯ�ɫ�ɜɵɫɨɤɢɦ 
ɨɛɴɟɦɨɦ� ɫɛɪɨɫɚ� ɫɬɨɱɧɵɯ� ɜɨɞ� ɢ� ɧɢɡɤɢɦ� ɩɪɢɬɨɤɨɦ� ɩɨɜɟɪɯ-
ɧɨɫɬɧɵɯ�ɜɨɞ�ɫɭɳɟɫɬɜɭɟɬ�ɩɨɬɟɧɰɢɚɥɶɧɚɹ�ɨɩɚɫɧɨɫɬɶ�ɡɚɝɪɹɡɧɟ-
ɧɢɹ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɫɨɟɞɢɧɟɧɢɹɦɢ, ɜ� ɬ�ɱ. 
ɎɉȽɋ [10].  

ɉɨɬɪɟɛɥɟɧɢɟ� ɜɨɞɵ, ɫɨɞɟɪɠɚɳɟɣ� ɎɉȽɋ, ɹɜɥɹɟɬɫɹ 
ɧɚɢɛɨɥɟɟ� ɩɪɹɦɵɦ�ɩɭɬɟɦ�ɜɬɨɪɢɱɧɨɝɨ�ɩɨɩɚɞɚɧɢɹ�ɢɯ� ɜ� ɨɪɝɚ-
ɧɢɡɦ. Ⱦɪɭɝɢɟ� ɩɭɬɢ� ɜɤɥɸɱɚɸɬ� ɩɢɳɭ (ɧɚɩɪɢɦɟɪ, ɪɚɫɬɟɧɢɹ, 
ɜɵɪɚɳɟɧɧɵɟ� ɧɚ� ɩɨɥɹɯ,  ɨɪɨɲɚɟɦɵɯ� ɢɥɢ� ɭɞɨɛɪɹɟɦɵɯ� ɫɬɨɱ-
ɧɵɦɢ�ɜɨɞɚɦɢ�ɥɢɛɨ� ɨɪɝɚɧɢɱɟɫɤɢɦɢ� ɭɞɨɛɪɟɧɢɹɦɢ, ɩɨɥɭɱɟɧ-
ɧɵɦɢ�ɜ�ɩɪɨɰɟɫɫɟ�ɩɟɪɟɪɚɛɨɬɤɢ�ɨɫɚɞɤɨɜ) ɢ�ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɵɣ 
ɤɨɧɬɚɤɬ (ɞɭɲ, ɜɚɧɧɚ, ɤɭɩɚɧɢɟ�ɜ�ɜɨɞɨɟɦɟ).  

ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ� ɱɬɨ� ɞɥɹ� ɨɱɢɫɬɤɢ� ɩɢɬɶɟɜɨɣ� ɜɨɞɵ� ɢɫ-
ɩɨɥɶɡɭɸɬɫɹ�ɫɚɦɵɟ�ɩɟɪɟɞɨɜɵɟ�ɬɟɯɧɨɥɨɝɢɢ, ɬɚɤɢɟ, ɤɚɤ�ɨɡɨɧɢ-
ɪɨɜɚɧɢɟ, ɨɛɪɚɬɧɵɣ� ɨɫɦɨɫ� ɢ� ɞɪɭɝɢɟ� ɦɟɦɛɪɚɧɧɵɟ� ɦɟɬɨɞɵ, 
ɮɢɥɶɬɪɨɜɚɧɢɟ� ɱɟɪɟɡ� ɝɪɚɧɭɥɢɪɨɜɚɧɧɵɣ� ɚɤɬɢɜɢɪɨɜɚɧɧɵɣ 
ɭɝɨɥɶ (GAC), ɛɵɥɨ�ɞɨɤɚɡɚɧɨ (ɩɨɤɚɡɚɧɨ) [11,12], ɱɬɨ�ɧɟɤɨɬɨ-
ɪɵɟ�ɦɨɛɢɥɶɧɵɟ�ɢ�ɭɫɬɨɣɱɢɜɵɟ�ɫɨɟɞɢɧɟɧɢɹ�ɧɟ�ɪɚɡɪɭɲɚɸɬɫɹ�ɢ 
ɧɟ�ɡɚɞɟɪɠɢɜɚɸɬɫɹ�ɜ�ɩɪɨɰɟɫɫɚɯ�ɨɱɢɫɬɤɢ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɷɬɢ 
ɜɟɳɟɫɬɜɚ� ɦɨɝɭɬ� ɩɪɨɧɢɤɚɬɶ� ɜ� ɩɢɬɶɟɜɭɸ� ɜɨɞɭ,  ɧɟɫɦɨɬɪɹ� ɧɚ 
ɫɭɳɟɫɬɜɭɸɳɢɟ�ɦɟɬɨɞɵ�ɨɱɢɫɬɤɢ. ȼ�ɷɬɢɯ�ɫɬɚɬɶɹɯ�ɩɪɢɜɟɞɟɧɵ 
ɩɪɢɦɟɪɵ, ɜ� ɤɨɬɨɪɵɯ� ɪɚɫɫɦɨɬɪɟɧɵ� ɩɪɨɬɢɜɨɷɩɢɥɟɩɬɢɱɟɫɤɢɣ 
ɩɪɟɩɚɪɚɬ� ɤɚɪɛɚɦɚɡɟɩɢɧ�ɢ� ɥɢɩɢɞ�ɪɟɝɭɥɢɪɭɸɳɢɣ� ɝɟɦɮɢɛɪɨ-
ɡɢɥ, ɤɨɬɨɪɵɟ�ɛɵɥɢ�ɨɛɧɚɪɭɠɟɧɵ�ɜ�ɩɪɨɛɚɯ�ɜɨɞɨɩɪɨɜɨɞɧɨɣ�ɜɨ-
ɞɵ�ɜ�ɤɨɧɰɟɧɬɪɚɰɢɹɯ�ɩɨɪɹɞɤɚ�ɧɝ�ɥ�ɜ�Ƚɟɪɦɚɧɢɢ�ɢ�Ʉɚɧɚɞɟ.  

Ɍɚɤɢɟ� ɦɚɥɵɟ� ɤɨɧɰɟɧɬɪɚɰɢɢ� ɡɚɝɪɹɡɧɟɧɢɣ� ɡɚɬɪɭɞɧɹɸɬ 
ɩɪɨɜɟɞɟɧɢɟ� ɬɨɱɧɨɣ� ɨɰɟɧɤɢ� ɪɢɫɤɨɜ� ɩɨɬɟɧɰɢɚɥɶɧɵɯ� ɩɨɫɥɟɞ-
ɫɬɜɢɣ�ɞɥɹ�ɡɞɨɪɨɜɶɹ�ɱɟɥɨɜɟɤɚ�ɨɬ�ɩɪɢɟɦɚ�ɫɦɟɫɢ�ɫɨɟɞɢɧɟɧɢɣ�ɜ 
ɤɨɥɢɱɟɫɬɜɚɯ, ɜɨ� ɦɧɨɝɨ� ɪɚɡ� ɦɟɧɶɲɢɯ, ɱɟɦ� ɬɟɪɚɩɟɜɬɢɱɟɫɤɚɹ 
ɞɨɡɚ. ɋ�ɨɞɧɨɣ�ɫɬɨɪɨɧɵ, ɜɨɡɞɟɣɫɬɜɢɟ�ɎɉȽɋ�ɱɟɪɟɡ�ɩɢɬɶɟɜɭɸ 
ɜɨɞɭ� ɢ� ɫɜɹɡɚɧɧɵɟ� ɫ� ɷɬɢɦ� ɪɢɫɤɢ, ɜɨɡɦɨɠɧɨ, ɛɭɞɭɬ� ɨɬɧɨɫɢ-
ɬɟɥɶɧɨ� ɧɟɛɨɥɶɲɢɦɢ, ɧɨ� ɫ� ɞɪɭɝɨɣ, ɭɜɟɥɢɱɟɧɢɟ� ɫɩɪɨɫɚ� ɧɚ 
ɩɪɟɫɧɭɸ�ɜɨɞɭ, ɜɟɪɨɹɬɧɨ, ɩɪɢɜɟɞɟɬ�ɤ�ɭɜɟɥɢɱɟɧɢɸ�ɩɨɜɬɨɪɧɨɝɨ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɜɨɞɵ, ɱɬɨ�ɩɨɜɵɫɢɬ�ɩɨɬɟɧɰɢɚɥ�ɞɥɹ�ɩɨɛɨɱɧɵɯ 
ɷɮɮɟɤɬɨɜ. ɇɟɨɛɯɨɞɢɦɨ� ɭɱɢɬɵɜɚɬɶ, ɱɬɨ� ɟɠɟɝɨɞɧɨ� ɦɢɪɨɜɚɹ 
ɮɚɪɦɚɰɟɜɬɢɱɟɫɤɚɹ�ɢ�ɯɢɦɢɱɟɫɤɚɹ�ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ�ɫɨɡɞɚɸɬ 
ɜɫɟ�ɧɨɜɵɟ�ɜɢɞɵ�ɎɉȽɋ, ɤɨɥɢɱɟɫɬɜɨ, ɤɨɬɨɪɵɯ�ɞɨɫɬɢɝɚɟɬ�ɞɟ-
ɫɹɬɤɨɜ�ɦɢɥɥɢɨɧɨɜ. ȼ�ɪɟɡɭɥɶɬɚɬɟ, ɟɫɥɢ�ɤɨɧɰɟɧɬɪɚɰɢɢ�ɎɉȽɋ�ɜ 
ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɛɭɞɭɬ�ɜɨɡɪɚɫɬɚɬɶ, ɬɨ�ɧɭɠɧɨ�ɛɭɞɟɬ�ɨɰɟɧɢɜɚɬɶ 
ɧɟ�ɬɨɥɶɤɨ�ɷɮɮɟɤɬɵ�ɜɨɡɞɟɣɫɬɜɢɹ�ɢɧɞɢɜɢɞɭɚɥɶɧɨɝɨ�ɫɨɟɞɢɧɟ-
ɧɢɹ�ɢ�ɫɦɟɫɢ�ɫɨɟɞɢɧɟɧɢɣ�ɜ�ɬɟɱɟɧɢɟ�ɞɥɢɬɟɥɶɧɨɝɨ�ɩɟɪɢɨɞɚ�ɜɪɟ-

ɦɟɧɢ, ɜ�ɬɟɱɟɧɢɟ 80 ɥɟɬ�ɢɥɢ�ɛɨɥɟɟ, ɧɨ�ɢ�ɢɯ�ɜɨɡɦɨɠɧɨɟ�ɜɡɚɢɦɨ-
ɞɟɣɫɬɜɢɟ� ɫ� ɞɪɭɝɢɦɢ� ɥɟɤɚɪɫɬɜɚɦɢ, ɛɢɨɞɨɛɚɜɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɩɪɢɧɢɦɚɸɬ� ɥɸɞɢ, ɢɥɢ� ɞɚɠɟ� ɫ� ɧɟɥɟɝɚɥɶɧɵɦɢ� ɜɟɳɟɫɬɜɚɦɢ, 
ɧɚɩɪɢɦɟɪ, ɧɚɪɤɨɬɢɤɚɦɢ. 

ȼ� ɧɚɫɬɨɹɳɟɟ� ɜɪɟɦɹ� ɞɥɹ� ɨɰɟɧɤɢ� ɪɢɫɤɚ, ɫɜɹɡɚɧɧɨɝɨ� ɫ 
ɎɉȽɋ, ɢɫɩɨɥɶɡɭɸɬɫɹ�ɝɥɚɜɧɵɦ�ɨɛɪɚɡɨɦ�ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ�ɦɨ-
ɞɟɥɢ�ɜɨɡɞɟɣɫɬɜɢɹ [9].  Ɇɚɬɟɦɚɬɢɱɟɫɤɨɟ�ɦɨɞɟɥɢɪɨɜɚɧɢɟ�ɹɜɥɹ-
ɟɬɫɹ�ɤɨɫɜɟɧɧɵɦ�ɦɟɬɨɞɨɦ�ɨɩɪɟɞɟɥɟɧɢɹ�ɷɮɮɟɤɬɚ, ɜ�ɱɚɫɬɧɨɫɬɢ 
ɞɥɹ� ɜɨɡɞɟɣɫɬɜɢɹ� ɧɚ� ɱɟɥɨɜɟɤɚ� ɡɚɝɪɹɡɧɢɬɟɥɟɣ� ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. ɗɬɨ�ɩɨɥɟɡɧɨ, ɤɨɝɞɚ�ɩɪɹɦɨɟ�ɢɡɦɟɪɟɧɢɟ�ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɡɚɝɪɹɡɧɹɸɳɢɯ�ɜɟɳɟɫɬɜ�ɧɟ�ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ�ɜɨɡɦɨɠɧɵɦ. ɉɨ-
ɞɨɛɧɵɟ�ɦɨɞɟɥɢ�ɯɨɪɨɲɨ�ɪɚɛɨɬɚɸɬ�ɞɥɹ�ɦɧɨɝɢɯ�ɝɪɭɩɩ�ɎɉȽɋ, 
ɨɞɧɚɤɨ� ɜ� ɧɟɤɨɬɨɪɵɯ� ɫɥɭɱɚɹɯ� ɩɪɨɝɧɨɡɵ� ɨɤɚɡɵɜɚɸɬɫɹ� ɡɚɧɢ-
ɠɟɧɧɵɦɢ, ɱɬɨ�ɩɪɢɜɨɞɢɬ� ɤ� ɫɢɥɶɧɨɣ� ɧɟɞɨɨɰɟɧɤɟ� ɪɢɫɤɚ [13], 
ɩɨɷɬɨɦɭ� ɨɫɨɛɟɧɧɨ� ɜɚɠɧɵɦ� ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ� ɫɨɩɨɫɬɚɜɥɟɧɢɟ 
ɪɟɡɭɥɶɬɚɬɨɜ�ɦɨɞɟɥɢɪɨɜɚɧɢɹ� ɫ� ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦɢ�ɞɚɧɧɵ-
ɦɢ�ɢ�ɪɟɡɭɥɶɬɚɬɚɦɢ�ɧɚɛɥɸɞɟɧɢɣ [14].  

Ȼɵɥɨ�ɛɵ�ɧɟɤɨɪɪɟɤɬɧɨ�ɷɤɫɬɪɚɩɨɥɢɪɨɜɚɬɶ�ɥɚɛɨɪɚɬɨɪɧɵɟ 
ɞɚɧɧɵɟ�ɩɨ�ɨɫɬɪɨɣ�ɬɨɤɫɢɱɧɨɫɬɢ�ɎɉȽɋ�ɧɚ�ɧɢɡɤɢɟ�ɤɨɧɰɟɧɬɪɚ-
ɰɢɢ�ɢ�ɜɨɡɦɨɠɧɵɟ�ɩɭɬɢ�ɜɨɡɞɟɣɫɬɜɢɹ�ɜ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɟ. ɇɟ 
ɫɭɳɟɫɬɜɭɟɬ� ɬɚɤɠɟ� ɨɬɱɟɬɥɢɜɨɝɨ� ɩɨɧɢɦɚɧɢɹ� ɬɨɝɨ, ɩɨɱɟɦɭ 
ɎɉȽɋ�ɧɚɤɚɩɥɢɜɚɸɬɫɹ�ɜ�ɧɟɰɟɥɟɜɵɯ�ɨɪɝɚɧɢɡɦɚɯ, ɩɨɷɬɨɦɭ�ɢɫ-
ɫɥɟɞɨɜɚɧɢɹ�ɞɨɥɠɧɵ�ɧɚɱɢɧɚɬɶɫɹ�ɫ�ɦɨɧɢɬɨɪɢɧɝɚ�ɪɵɛ�ɢ�ɫɟɥɶ-
ɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɯ�ɤɭɥɶɬɭɪ, ɱɬɨɛɵ�ɩɨɧɹɬɶ�ɨɫɧɨɜɧɵɟ�ɩɪɨɰɟɫ-
ɫɵ, ɜɥɢɹɸɳɢɟ�ɧɚ�ɭɫɜɨɟɧɢɟ�ɨɪɝɚɧɢɡɦɚɦɢ. Ȼɭɞɭɳɢɟ�ɢɫɫɥɟɞɨ-
ɜɚɧɢɹ� ɞɨɥɠɧɵ� ɛɨɥɟɟ� ɷɮɮɟɤɬɢɜɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɭɠɟ� ɫɭɳɟ-
ɫɬɜɭɸɳɢɟ�ɡɧɚɧɢɹ�ɩɨ�ɩɨɝɥɨɳɟɧɢɸ, ɨɛɦɟɧɭ�ɜɟɳɟɫɬɜ�ɢ�ɜɵɞɟ-
ɥɟɧɢɸ�ɬɟɯ�ɢɥɢ�ɢɧɵɯ�ɥɟɤɚɪɫɬɜɟɧɧɵɯ�ɩɪɟɩɚɪɚɬɨɜ�ɭ�ɰɟɥɟɜɵɯ 
ɨɪɝɚɧɢɡɦɨɜ (ɧɚɩɪɢɦɟɪ, ɦɥɟɤɨɩɢɬɚɸɳɢɯ) [13].  

ɉɨɤɚ�ɧɟɢɡɜɟɫɬɧɨ, ɤɚɤɢɟ� ɜɨɡɦɨɠɧɵ�ɩɨɫɥɟɞɫɬɜɢɹ, ɟɫɥɢ 
ɜɨɨɛɳɟ� ɜɨɡɦɨɠɧɵ, ɯɪɨɧɢɱɟɫɤɨɝɨ� ɜɨɡɞɟɣɫɬɜɢɹ� ɦɢɤɪɨɞɨɡ 
ɫɦɟɫɢ� ɥɟɤɚɪɫɬɜɟɧɧɵɯ� ɫɨɟɞɢɧɟɧɢɣ� ɧɚ� ɡɞɨɪɨɜɶɟ� ɱɟɥɨɜɟɤɚ. 
ɋɤɨɪɟɟ�ɜɫɟɝɨ, ɨɧɢ�ɛɭɞɭɬ�ɧɟɡɧɚɱɢɬɟɥɶɧɵɦɢ�ɢ�ɧɟɡɚɦɟɬɧɵɦɢ�ɭ 
ɡɞɨɪɨɜɵɯ�ɜɡɪɨɫɥɵɯ�ɥɸɞɟɣ. ɗɮɮɟɤɬɵ�ɦɨɝɭɬ�ɛɵɬɶ�ɛɨɥɟɟ�ɜɵ-
ɪɚɠɟɧɧɵɦɢ�ɭ�ɞɟɬɟɣ�ɢɥɢ�ɩɨɠɢɥɵɯ�ɥɸɞɟɣ, ɭ�ɤɨɬɨɪɵɯ�ɩɨɧɢ-
ɠɟɧɚ�ɫɩɨɫɨɛɧɨɫɬɶ�ɜɵɜɟɞɟɧɢɹ�ɬɨɤɫɢɱɧɵɯ�ɫɨɟɞɢɧɟɧɢɣ�ɢɡ�ɨɪ-
ɝɚɧɢɡɦɨɜ.  ɋɭɳɟɫɬɜɭɟɬ� ɬɚɤɠɟ� ɜɟɪɨɹɬɧɨɫɬɶ� ɬɨɝɨ,  ɱɬɨ�ɎɉȽɋ 
ɦɨɝɭɬ� ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ� ɫ� ɞɪɭɝɢɦɢ� ɥɟɤɚɪɫɬɜɚɦɢ, ɤɨɬɨɪɵɟ 
ɱɟɥɨɜɟɤ� ɩɪɢɧɢɦɚɟɬ. ɇɟɫɦɨɬɪɹ� ɧɚ� ɬɨ� ɱɬɨ� ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɎɉȽɋ�ɜ�ɩɢɬɶɟɜɨɣ�ɜɨɞɟ�ɜɪɹɞ�ɥɢ�ɛɭɞɭɬ�ɞɨɫɬɚɬɨɱɧɨ�ɜɵɫɨɤɢ,  
ɱɬɨɛɵ�ɜɵɡɜɚɬɶ�ɩɟɪɟɱɢɫɥɟɧɧɵɟ�ɷɮɮɟɤɬɵ, ɧɟɨɛɯɨɞɢɦɵ�ɞɚɥɶ-
ɧɟɣɲɢɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɜ�ɷɬɨɣ�ɨɛɥɚɫɬɢ.  

Ɍɚɤɢɦ� ɨɛɪɚɡɨɦ,  ɧɟɫɦɨɬɪɹ� ɧɚ� ɬɨ� ɱɬɨ� ɩɪɹɦɨɟ� ɜɥɢɹɧɢɟ 
ɎɉȽɋ�ɧɚ�ɷɤɨɫɢɫɬɟɦɵ�ɭɠɟ�ɦɨɠɧɨ�ɫɱɢɬɚɬɶ�ɞɨɤɚɡɚɧɧɵɦ, ɜ�ɨɛ-
ɥɚɫɬɢ�ɨɰɟɧɤɢ�ɫɬɟɩɟɧɢ�ɷɬɨɝɨ�ɪɢɫɤɚ�ɟɳɟ�ɦɧɨɝɨ�ɧɟɜɵɹɫɧɟɧɧɵɯ 
ɜɨɩɪɨɫɨɜ. ȼɨɡɧɢɤɧɨɜɟɧɢɟ�ɜɨɡɦɨɠɧɵɯ�ɩɨɫɥɟɞɫɬɜɢɣ�ɯɪɨɧɢɱɟ-
ɫɤɨɝɨ�ɜɨɡɞɟɣɫɬɜɢɹ�ɎɉȽɋ, ɬɪɟɛɭɟɬ ɞɚɥɶɧɟɣɲɟɝɨ� ɤɚɤ� ɷɤɫɩɟ-
ɪɢɦɟɧɬɚɥɶɧɨɝɨ, ɬɚɤ�ɢ�ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ�ɢɡɭɱɟɧɢɹ. ɉɟɪɜɵɦ�ɲɚ-
ɝɨɦ�ɞɨɥɠɟɧ�ɫɬɚɬɶ�ɦɨɧɢɬɨɪɢɧɝ�ɜɨɞɵ�ɢ�ɩɨɱɜɵ�ɧɚ�ɧɚɥɢɱɢɟ�ɜ 
ɧɢɯ�ɦɢɤɪɨɤɨɥɢɱɟɫɬɜ�ɎɉȽɋ�ɢ�ɩɪɨɞɭɤɬɨɜ�ɢɯ�ɪɚɫɩɚɞɚ. 
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ɇɚɰɿɨɧɚɥɶɧɢɣ�ɭɧɿɜɟɪɫɢɬɟɬ�ɯɚɪɱɨɜɢɯ�ɬɟɯɧɨɥɨɝɿɣ, ɦ. Ʉɢʀɜ 
ɉȺɄɍȼȺɅɖɇȱ�ɆȺɌȿɊȱȺɅɂ�ȾɅə�ɏɅȱȻɈȻɍɅɈɑɇɂɏ�ȼɂɊɈȻȱȼ 

ȼ� ɞɚɧɿɣ� ɫɬɚɬɬɿ� ɧɚɜɟɞɟɧɿ� ɞɚɧɿ� ɩɪɨ� ɦɨɠɥɢɜɿɫɬɶ� ɡɛɟɪɟɠɟɧɧɹ 
ɫɜɿɠɨɫɬɿ�ɯɥɿɛɨɛɭɥɨɱɧɢɯ�ɜɢɪɨɛɿɜ�ɡɚ�ɞɨɩɨɦɨɝɨɸ�ɩɚɤɭɜɚɥɶɧɢɯ�ɦɚɬɟ-
ɪɿɚɥɿɜ. Ɋɨɡɝɥɹɧɭɬɨ�ɩɥɿɜɤɢ, ɹɤɿ�ɩɪɨɩɨɧɭɸɬɶɫɹ�ɧɚ�ɪɢɧɤɭ�ɍɤɪɚʀɧɢ. Ⱦɟ-
ɬɚɥɶɧɨ� ɨɩɢɫɚɧɨ� ɦɨɠɥɢɜɿɫɬɶ� ɜɢɤɨɪɢɫɬɚɧɧɹ� ɩɥɿɜɨɤ� ɞɥɹ� ɩɚɤɭɜɚɧɧɹ 
ɯɥɿɛɨɛɭɥɨɱɧɢɯ� ɜɢɪɨɛɿɜ� ɬɚ� ɜɤɚɡɚɧɨ� ɬɟɯɧɨɥɨɝɿɱɧɿ� ɩɚɪɚɦɟɬɪɢ� ɩɚɤɭ-
ɜɚɧɧɹ. 

Ʉɥɸɱɨɜɿ�ɫɥɨɜɚ: ɏɥɿɛɨɛɭɥɨɱɧɿ�ɜɢɪɨɛɢ, ɡɛɟɪɿɝɚɧɧɹ, ɩɚɤɭɜɚɧ-
ɧɹ�ɩɨɥɿɦɟɪɧɿ�ɩɥɿɜɤɢ. 

In this article the capability of keeping of freshness of bread 
goodss is resulted by packing goods. Films which are offered at the 
market of Ukraine are considered. In detail the capability of the use of 
films is described for packing of bread goodss and the technological 
characteristics of packing are indicated.  

Keywords: bread goodss, storages, packing, polymeric films. 
ɇɚɣɩɨɲɢɪɟɧɿɲɢɦ� ɿ� ɦɚɫɨɜɢɦ� ɜɢɪɨɛɧɢɰɬɜɨɦ� ɭ� ɯɚɪ-

ɱɨɜɿɣ�ɩɪɨɦɢɫɥɨɜɨɫɬɿ�ɽ�ɯɥɿɛɨɩɟɱɟɧɧɹ. 
ɏɥɿɛ�ɽ�ɧɚɣɜɚɠɥɢɜɿɲɢɦ�ɩɪɨɞɭɤɬɨɦ�ɯɚɪɱɭɜɚɧɧɹ�ɧɚɫɟ-

ɥɟɧɧɹ� ɛɚɝɚɬɶɨɯ� ɤɪɚʀɧ� ɫɜɿɬɭ. ɓɨɞɟɧɧɚ� ɧɨɪɦɚ� ɫɩɨɠɢɜɚɧɧɹ 
ɯɥɿɛɚ�ɜ�ɪɿɡɧɢɯ�ɤɪɚʀɧɚɯ�ɫɤɥɚɞɚɽ 150-500 ɝ�ɧɚ�ɞɭɲɭ�ɧɚɫɟɥɟɧɧɹ. 
Ɉɞɧɿɽɸ� ɿɡ� ɜɚɠɥɢɜɢɯ� ɩɪɨɛɥɟɦ� ɯɥɿɛɨɩɟɤɚɪɫɶɤɨʀ� ɩɪɨɦɢɫɥɨ-
ɜɨɫɬɿ�ɽ�ɩɨɞɨɜɠɟɧɧɹ�ɬɪɢɜɚɥɨɫɬɿ�ɡɛɟɪɟɠɟɧɧɹ�ɜɢɪɨɛɿɜ�ɫɜɿɠɢ-
ɦɢ. ɉɪɢ�ɡɛɟɪɿɝɚɧɧɿ�ɯɥɿɛɚ�ɫɩɨɫɬɟɪɿɝɚɽɬɶɫɹ�ɣɨɝɨ�ɫɬɚɪɿɧɧɹ, ɳɨ 
ɨɛɭɦɨɜɥɸɽɬɶɫɹ� ɡɧɢɠɟɧɧɹɦ� ɣɨɝɨ� ɩɨɱɚɬɤɨɜɢɯ� ɩɨɤɚɡɧɢɤɿɜ 
ɹɤɨɫɬɿ, ɩɨɜ
ɹɡɚɧɟ� ɿɡ�ɩɪɨɰɟɫɨɦ�ɱɟɪɫɬɜɿɧɧɹ�ɣ� ɭɫɢɯɚɧɧɹ. ɏɥɿɛ 
ɜɬɪɚɱɚɽ�ɦ
ɹɤɿɫɬɶ, ɩɿɞɜɢɳɭɽɬɶɫɹ� ɤɪɢɯɤɿɫɬɶ�ɦ
ɹɤɭɲɤɢ�ɣ�ɡɧɢ-
ɠɭɽɬɶɫɹ�ɟɥɚɫɬɢɱɧɿɫɬɶ, ɫɤɨɪɢɧɤɚ�ɜɬɪɚɱɚɽ�ɛɥɢɫɤ�ɿ�ɯɪɭɫɬɤɿɫɬɶ, 
ɲɚɪɢ� ɦ
ɹɤɭɲɤɢ, ɳɨ� ɩɟɪɟɛɭɜɚɸɬɶ� ɩɿɞ� ɫɤɨɪɢɧɤɨɸ, ɫɬɚɸɬɶ 
ɫɭɯɢɦɢ�ɿ�ɬɜɟɪɞɢɦɢ. Ⱦɚɥɿ�ɩɨ�ɦɿɪɿ�ɡɛɟɪɿɝɚɧɧɹ�ɝɥɢɛɢɧɚ�ɰɶɨɝɨ 
ɲɚɪɭ�ɡɛɿɥɶɲɭɽɬɶɫɹ. ȼɢɫɨɯɥɚ�ɦ
ɹɤɭɲɤɚ�ɪɚɡɨɦ�ɿɡ�ɫɤɨɪɢɧɤɨɸ 
ɭɬɜɨɪɸɸɬɶ�ɬɜɟɪɞɭ�ɨɛɨɥɨɧɤɭ, ɭ�ɪɟɡɭɥɶɬɚɬɿ�ɱɨɝɨ�ɩɿɞɜɢɳɭɽɬɶ-
ɫɹ�ɬɜɟɪɞɿɫɬɶ�ɜɢɪɨɛɿɜ. Ɂ
ɹɜɥɹɽɬɶɫɹ�ɫɩɟɰɢɮɿɱɧɢɣ�ɡɚɩɚɯ�ɱɟɪɫɬ-
ɜɨɝɨ�ɯɥɿɛɚ. 

Ɍɚɤɨɠ�ɩɪɢ�ɡɛɟɪɿɝɚɧɧɿ�ɜɬɪɚɱɚɽɬɶɫɹ�ɣɨɝɨ�ɫɦɚɤ�ɿ�ɚɪɨɦɚɬ, 
ɳɨ� ɩɨɜ
ɹɡɚɧɨ� ɡ� ɛɿɨɯɿɦɿɱɧɢɦɢ� ɣ� ɿɧɲɢɦɢ� ɩɪɨɰɟɫɚɦɢ, ɹɤɿ 
ɩɪɨɬɿɤɚɸɬɶ�ɩɪɢ�ɱɟɪɫɬɜɿɧɧɿ�ɯɥɿɛɚ. ɇɚ�ɫɶɨɝɨɞɧɿ�ɞɭɠɟ�ɩɟɪɫɩɟ-
ɤɬɢɜɧɢɦ� ɿ�ɩɨɲɢɪɟɧɢɦ�ɫɩɨɫɨɛɨɦ�ɩɨɞɨɜɠɟɧɧɹ�ɬɟɪɦɿɧɭ�ɫɜɿ-
ɠɨɫɬɿ�ɯɥɿɛɚ�ɽ�ɩɚɤɭɜɚɧɧɹ�ɣɨɝɨ�ɜ�ɩɥɿɜɤɭ�ɿɡ�ɪɿɡɧɢɯ�ɩɨɥɿɦɟɪɿɜ�ɬɚ 
ʀɯ�ɤɨɦɩɨɡɢɰɿɣ. 

ɇɚ�ɫɭɱɚɫɧɨɦɭ�ɟɬɚɩɿ�ɩɚɤɭɜɚɧɧɹ�ɯɥɿɛɨɛɭɥɨɱɧɢɯ�ɜɢɪɨɛɿɜ 
ɧɚɛɭɜɚɽ� ɜɫɟ� ɛɿɥɶɲɨʀ� ɚɤɬɭɚɥɶɧɨɫɬɿ. ɉɿɞ «ɭɩɚɤɨɜɤɨɸ» ɪɨ-
ɡɭɦɿɸɬɶ� ɧɟ� ɬɿɥɶɤɢ� ɡɚɝɨɪɧɭɬɿ� ɭ� ɩɚɤɭɜɚɥɶɧɢɣ� ɦɚɬɟɪɿɚɥ� ɚɛɨ 
ɭɩɚɤɨɜɚɧɢɣ�ɭ�ɤɨɪɨɛɤɭ�ɱɢ�ɩɚɤɟɬ�ɨɞɢɧ�ɚɛɨ�ɤɿɥɶɤɚ�ɜɢɪɨɛɿɜ, ɚ 
ɬɚɤɨɠ� ɬɚɪɭ,  ɜ� ɹɤɭ� ɩɚɤɭɸɬɶ� ɜɢɪɨɛɢ� ɡ� ɦɟɬɨɸ� ɩɨɥɿɩɲɟɧɧɹ 
ɟɮɟɤɬɢɜɧɨɫɬɿ�ɡɛɟɪɿɝɚɧɧɹ�ɿ�ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɹ. ɐɟɣ�ɬɟɪɦɿɧ�ɬɚ-
ɤɨɠ� ɪɨɡɤɪɢɜɚɽ� ɬɟɯɧɨɥɨɝɿɱɧɢɣ� ɩɪɨɰɟɫ� ɜɢɝɨɬɨɜɥɟɧɧɹ� ɫɩɨ-
ɠɢɜɱɨʀ�ɬɚɪɢ i ɩɚɤɭɜɚɧɧɹ�ɜɢɪɨɛɿɜ�ɜ�ɭɩɚɤɨɜɤɭ, ɳɨ�ɩɪɢɡɧɚɱɟɧɚ 
ɞɥɹ�ɧɢɯ i ɭɤɥɚɞɚɧɧɹ�ɝɪɭɩɢ�ɜɢɪɨɛɿɜ�ɜ�ɬɪɚɧɫɩɨɪɬɧɭ�ɬɚɪɭ. Ɍɚ-
ɤɨɠ�ɭɩɚɤɨɜɤɨɸ�ɜɜɚɠɚɸɬɶ�ɡɚɫɨɛɢ�ɚɛɨ�ɤɨɦɩɥɟɤɫ�ɡɚɫɨɛɿɜ, ɳɨ 
ɡɚɛɟɡɩɟɱɭɸɬɶ� ɡɚɯɢɫɬ� ɩɪɨɞɭɤɰɿʀ� ɜɿɞ� ɧɟɝɚɬɢɜɧɢɯ� ɱɢɧɧɢɤɿɜ 
ɧɚɜɤɨɥɢɲɧɶɨɝɨ�ɫɟɪɟɞɨɜɢɳɚ, ɩɨɲɤɨɞɠɟɧɶ i ɜɬɪɚɬ, ɚ�ɬɚɤɨɠ 
ɝɚɪɚɧɬɭɸɬɶ�ɧɚɥɟɠɧɟ�ɜɢɤɨɧɚɧɧɹ�ɥɨɝɿɫɬɢɱɧɢɯ�ɨɩɟɪɚɰɿɣ. 

ɍɩɚɤɨɜɤɚ�ɞɥɹ�ɯɥɿɛɚ�ɜɢɤɨɧɭɽ�ɞɟɤɿɥɶɤɚ�ɮɭɧɤɰɿɣ, ɡ�ɹɤɢɯ 

ɧɚɣɛɿɥɶɲ� ɜɚɠɥɢɜɢɦɢ� ɽ: ɡɚɯɢɫɧɚ, ɡɛɿɥɶɲɟɧɧɹ� ɬɟɪɦɿɧɿɜ 
ɡɛɟɪɿɝɚɧɧɹ, ɿɧɮɨɪɦɚɰɿɣɧɚ, ɦɚɪɤɟɬɢɧɝɨɜɚ. 

ɉɟɪɲɚ� ɮɭɧɤɰɿɹ� ɡɚɛɟɡɩɟɱɭɽ� ɡɚɯɢɫɬ� ɜɢɪɨɛɿɜ� ɜɿɞ� ɞɿʀ 
ɡɨɜɧɿɲɧɿɯ� ɮɚɤɬɨɪɿɜ� ɧɚɜɤɨɥɢɲɧɶɨɝɨ� ɫɟɪɟɞɨɜɢɳɚ: ɜɨɥɨɝɢ, 
ɤɨɦɚɯ, ɩɢɥɭ, ɦɟɯɚɧɿɱɧɨɝɨ�ɩɨɲɤɨɞɠɟɧɧɹ, ɜɬɪɚɬɢ�ɬɨɜɚɪɧɨɝɨ 
ɜɢɝɥɹɞɭ�ɜ�ɥɚɧɰɸɝɭ�ɬɨɜɚɪɨɩɪɨɫɭɜɚɧɧɹ, ɭ�ɬɨɦɭ�ɱɢɫɥɿ�ɩɪɢ�ɡɚ-
ɜɚɧɬɚɠɟɧɧɿ i ɪɨɡɜɚɧɬɚɠɟɧɧɿ, ɬɪɚɧɫɩɨɪɬɭɜɚɧɧɿ, ɪɟɚɥɿɡɚɰɿʀ. 
ɉɪɢ� ɡɛɟɪɟɪɿɝɚɧɧɿ xɥLɛ� ɱɟɪɫɬɜɿɽ� ɜɧɚɫɥɿɞɨɤ� ɮɿɡɢɤɨ�ɯɿɦɿɱɧɢɯ 
ɩɪɨɰɟɫɿɜ, ɩɨɜ
ɹɡɚɧɢɯ�ɡi ɫɬɚɪɿɧɧɹɦ�ɤɥɟɣɫɬɟɪɢɡɨɜɚɧɨɝɨ�ɤɪɨɯ-
ɦɚɥɸ. ɉɪɢ� ɫɬɚɪɿɧɧɿ� ɫɬɪɭɤɬɭɪɚ� ɤɪɨɯɦɚɥɸ� ɭɳɿɥɶɧɸɽɬɶɫɹ, 
ɜɿɞɛɭɜɚɽɬɶɫɹ� ɱɚɫɬɤɨɜɟ� ɜɢɞɿɥɟɧɧɹ� ɜɨɥɨɝɢ, ɹɤɚ� ɩɨɝɥɢɧɭɥɚɫɹ 
ɩɪɢ�ɤɥɟɣɫɬɟɪɢɡɚɰɿʀ i ɜɨɧɚ�ɚɞɫɨɪɛɭɽɬɶɫɹ�ɛɿɥɤɚɦɢ�ɦ
ɹɤɭɲɤɢ. 
ɉɨɜɧɿɫɬɸ�ɩɨɩɟɪɟɞɢɬɢ� ɫɬɚɪɿɧɧɹ�ɦ
ɹɤɭɲɤɢ�ɧɟ� ɜɞɚɽɬɶɫɹ, ɚɥɟ 
ɭɩɚɤɨɜɤɚ� ɫɩɨɜɿɥɶɧɸɽ� ɰɟɣ� ɩɪɨɰɟɫ, ɡɛɿɥɶɲɭɽ� ɬɪɢɜɚɥɿɫɬɶ 
ɡɛɟɪɿɝɚɧɧɹ�ɯɥɿɛɚ�ɜɿɞ�ɬɪɶɨɯ�ɞɨ�ɩ
ɹɬɢ�ɞɿɛ. 

ȱɧɮɨɪɦɚɰɿɣɧɚ� ɮɭɧɤɰɿɹ� ɞɨɫɹɝɚɽɬɶɫɹ� ɧɚɧɟɫɟɧɧɹɦ� ɧɚ 
ɩɥɿɜɤɭ� ɞɪɭɤɨɜɚɧɨɝɨ� ɡɨɛɪɚɠɟɧɧɹ, ɹɤɟ� ɞɚɽ� ɦɨɠɥɢɜɿɫɬɶ� ɩɨ-
ɤɭɩɰɸ� ɿɞɟɧɬɢɮɿɤɭɜɚɬɢ� ɜɢɞ� ɯɥɿɛɚ, ɜɫɬɚɧɨɜɢɬɢ� ɣɨɝɨ� ɫɤɥɚɞ, 
ɱɚɫ�ɜɢɝɨɬɨɜɥɟɧɧɹ, ɯɚɪɱɨɜɭ�ɰɿɧɧɿɫɬɶ�ɬɨɳɨ. ɍɩɚɤɨɜɤɚ�ɩɨɜɢɧ-
ɧɚ� ɛɭɬɢ� ɩɪɨɡɨɪɨɸ, ɳɨɛ� ɩɨɤɭɩɟɰɶ� ɡɦɿɝ� ɜɿɡɭɚɥɶɧɨ� ɨɰɿɧɢɬɢ 
ɹɤɿɫɬɶ i ɩɪɢɜɚɛɥɢɜɿɫɬɶ�ɜɢɪɨɛɿɜ. 

Ɇɚɪɤɟɬɢɧɝɨɜɚ�ɮɭɧɤɰɿɹ�ɞɨɫɹɝɚɽɬɶɫɹ�ɩɪɨɡɨɪɨɸ�ɿɡ�ɝɥɹɧ-
ɰɟɜɨɸ� ɩɨɜɟɪɯɧɟɸ� ɭɩɚɤɨɜɤɨɸ� ɡ� ɹɫɤɪɚɜɢɦ� ɦɚɥɸɧɤɨɦ, ɹɤɚ 
ɡɦɭɲɭɽ� ɩɨɤɭɩɰɹ� ɡɜɟɪɧɭɬɢ� ɭɜɚɝɭ� ɧɚ� ɞɚɧɢɣ� ɬɨɜɚɪ i  ɜ� ɦɚɣ-
ɛɭɬɧɶɨɦɭ�ɥɟɝɤɨ�ɜɿɞɪɿɡɧɢɬɢ�ɣɨɝɨ�ɜɿɞ�ɿɧɲɢɯ, ɳɨ�ɜɿɞɿɝɪɚɽ�ɜɚɠ-
ɥɢɜɭ�ɪɨɥɶ�ɭ�ɡɛɿɥɶɲɟɧɧɿ�ɨɛɫɹɝɭ�ɩɪɨɞɚɠɭ. 

Ⱦɥɹ� ɩɚɤɭɜɚɧɧɹ� ɯɥɿɛɚ� ɩɪɨɩɨɧɭɸɬɶɫɹ� ɬɚɤɿ� ɦɚɬɟɪɿɚɥɢ: 
ɩɚɩɿɪ, ɜɨɳɟɧɢɣ�ɩɚɩɿɪ, ɩɨɥɿɟɬɢɥɟɧ (ɉȿɇɌ), ɛɿɨɪɿɽɧɬɨɜɚɧɢɣ 
ɩɨɥɿɩɪɨɩɿɥɟɧ (ȻɈɉɉ), ɩɨɥɿɩɪɨɩɿɥɟɧ (ɉɉ.), ɩɨɥɿɜɿɧɿɥɯɥɨɪɢɞ 
�ɉȼɏ), ɉȿɌ, ɩɨɥɿɦɟɪɧɿ�ɤɨɦɩɨɡɢɰɿʀ. 
Ɂɧɚɱɧɨ�ɦɟɧɲɟ� ɜɢɤɨɪɢɫɬɨɜɭɽɬɶɫɹ� ɞɥɹ�ɩɚɤɭɜɚɧɧɹ�ɯɥɿɛɚ�ɦɨ-
ɞɢɮɿɤɨɜɚɧɢɣ�ɰɟɥɨɮɚɧ�ɚɛɨ�ɝɿɞɪɨ�ɰɟɥɸɥɨɡɧɚ�ɩɥɿɜɤɚ, ɹɤɿ� ɞɨ-
ɫɢɬɶ� ɞɨɪɨɝɿ. ɇɟ� ɜɫɿ� ɜɢɞɢ� ɩɚɩɟɪɭ� ɦɨɠɭɬɶ� ɡɚɫɬɨɫɨɜɭɜɚɬɢɫɶ 
ɞɥɹ� ɩɚɤɭɜɚɧɧɹ� ɯɥɿɛɚ. Ȼɿɥɶɲɟ� ɩɿɞɯɨɞɹɬɶ� ɫɩɟɰɿɚɥɶɧɿ� ɦɚɪɤɢ 
ɩɚɩɟɪɭ, ɚɥɟ�ɩɚɤɟɬɢ�ɡ�ɧɢɯ  ɩɨɪɿɜɧɹɧɨ�ɡɧɚɱɧɨʀ�ɜɚɪɬocɬi. ȼ�ɞɟ-
ɹɤɢɯ� ɬɨɪɝɨɜɟɥɶɧɢɯ� ɫɬɪɭɤɬɭɪɚɯ�ɩɪɨɞɚɜɰɿ� ɜɤɥɚɞɚɸɬɶ�ɯɥɿɛ� ɭ 
ɩɚɩɟɪɨɜɿ�ɩɚɤɟɬɢ�ɛɟɡɩɨɫɟɪɟɞɧɶɨ�ɩɿɞ�ɱɚɫ�ɣɨɝɨ�ɪɟɚɥɿɡɚɰɿʀ. Ɂɚɜ-
ɞɹɤɢ�ɧɟɩɪɨɡɨɪɨɫɬɿ�ɩɚɩɟɪɨɜɢɯ�ɩɚɤɟɬɿɜ�ɩɨɪɭɲɭɽɬɶɫɹ  ɿɧɮɨɪ-
ɦɚɰɿɣɧɚ�ɮɭɧɤɰɿɹ�ɭɩɚɤɨɜɤɢ. 

ȼɢɤɨɪɢɫɬɚɧɧɹ�ɭɩɚɤɨɜɤɢ�ɿɡ�ɉȿɇɌ�ɞɥɹ�ɩɚɤɭɜɚɧɧɹ�ɯɥɿɛɚ 
ɬɚɤɨɠ� ɜɜɚɠɚɽɬɶɫɹ� ɩɪɨɛɥɟɦɚɬɢɱɧɢɦ. ɉɟɪɲ� ɡɚ� ɜɫɟ, ɰɿ� ɦɚ-
ɬɟɪɿɚɥɢ�ɡ�ɧɢɡɶɤɨɸ�ɩɪɨɡɨɪɿɫɬɸ, ɯɥɿɛ�ɭ�ɧɢɯ�ɡɚɜɠɞɢ�ɜɢɝɥɹɞɚɽ, 
ɹɤ�ɡɚ�ɦɚɬɨɜɢɦ�ɫɤɥɨɦ i ɜɬɪɚɱɚɽ�ɱɚɫɬɢɧɭ�ɫɜɨɽʀ�ɩɪɢɜɚɛɥɢɜɨɫɬɿ. 
Ʉɪɿɦ�ɰɶɨɝɨ, ɜɨɧɢ�ɧɟ�ɦɚɸɬɶ�ɧɟɨɛɯɿɞɧɢɯ�ɞɥɹ�ɡɛɟɪɿɝɚɧɧɹ�ɯɥɿɛɚ 
ɛɚɪ
ɽɪɧɢɯ�ɜɥɚɫɬɢɜɨɫɬɟɣ, ɬɨɦɭ�ɩɚɤɟɬɢ�ɡ�ɧɢɯ�ɱɚɫɬɨ�ɩɟɪɮɨɪɭ-
ɸɬɶ. Ȼɿɥɶɲ� ɩɪɨɝɪɟɫɢɜɧɢɦɢ� ɜɜɚɠɚɸɬɶɫɹ� ɩɨɥɿɩɪɨɩɿɥɟɧɨɜɿ 
�ɨɪɿɽɧɬɨɜɚɧɿ�ɚɛɨ�ɧɟɨɪɿɽɧɬɨɜɚɧɿ) i ɩɨɥɿɜɿɧɿɥɯɥɨɪɢɞɧɿ�ɩɥɿɜɤɢ. 

Ⱦɨɜɝɨɬɪɢɜɚɥɿɫɬɶ� ɤɨɧɬɚɤɬɭ� ɯɥɿɛɨɛɭɥɨɱɧɢɯ� ɜɢɪɨɛɿɜ� ɿɡ 
ɩɥɿɜɤɨɸ�ɉȼɏ�ɜɢɡɧɚɱɚɽɬɶɫɹ: ɩɪɢ�ɬɟɦɩɟɪɚɬɭɪɿ�ɞɨ 40 °ɋ – ɱɚɫ 
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