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ɉȿɊȿɊȺȻɈɌɄȺ�ȺȼɌɈɆɈȻɂɅɖɇɕɏ 
ɉɈɄɊɕɒȿɄ�ɂ�ȻȿɌɈɇɇɈȽɈ�ɅɈɆȺ  
ȼ�ɂɇɌȿɊȿɋȺɏ�ɗɄɈɅɈȽɈ-
ɈɊɂȿɇɌɂɊɈȼȺɇɇɈȽɈ 
ɂɇɇɈȼȺɐɂɈɇɇɈȽɈ�ɊȺɁȼɂɌɂə 
Ⱥɧɧɨɬɚɰɢɹ.�ȼ�ɫɬɚɬɶɟ�ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ�ɩɪɢɨɛɪɟɬɚɸɳɢɣ�ɨɫɨɛɭɸ�ɚɤɬɭ-
ɚɥɶɧɨɫɬɶ� ɜ� ɫɮɟɪɟ� ɷɤɨɥɨɝɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ� ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɪɚɡɜɢɬɢɹ 
ɜɨɩɪɨɫ�ɩɟɪɟɪɚɛɨɬɤɢ�ɬɚɤɢɯ�ɜɢɞɨɜ�ɨɬɯɨɞɨɜ, ɤɚɤ�ɢɡɧɨɲɟɧɧɵɟ�ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɟ�ɲɢɧɵ�ɢ�ɛɟɬɨɧɧɵɣ�ɥɨɦ. ȼ�ɫɬɚɬɶɟ�ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ�ɨɫɧɨɜɧɵɟ�ɬɟɯ-
ɧɨɥɨɝɢɱɟɫɤɢɟ�ɩɪɨɰɟɫɫɵ�ɪɟɰɢɤɥɢɧɝɚ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ�ɤɚɤ�ɫ�ɬɨɱɤɢ�ɡɪɟ-
ɧɢɹ� ɷɤɨɥɨɝɢɱɟɫɤɨɣ� ɛɟɡɨɩɚɫɧɨɫɬɢ, ɬɚɤ� ɢ� ɫ� ɬɨɱɤɢ� ɡɪɟɧɢɹ� ɞɨɫɬɢɠɟɧɢɹ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ�ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ�ɷɮɮɟɤɬɚ. ɇɚ�ɨɫɧɨɜɚɧɢɢ�ɫɪɚɜɧɢɬɟɥɶɧɨɝɨ 
ɚɧɚɥɢɡɚ� ɡɧɚɱɟɧɢɣ�ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɩɨɤɚɡɚɬɟɥɟɣ, ɩɨɥɭɱɟɧɧɵɯ�ɜ�ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɨɜ, ɫɞɟɥɚɧ� ɜɵɜɨɞ� ɨ� ɡɧɚɱɢɬɟɥɶɧɨɦ� ɷɤɨɧɨɦɢɱɟɫɤɨɦ� ɩɪɟɢɦɭɳɟɫɬɜɟ 
ɩɪɨɰɟɫɫɚ� ɬɟɪɦɨɥɢɡɚ, ɤɨɬɨɪɵɣ� ɩɪɟɞɫɬɚɜɥɹɟɬ� ɫɨɛɨɣ� ɩɟɪɟɪɚɛɨɬɤɭ� ɲɢɧ 
ɩɭɬɟɦ�ɜɨɡɞɟɣɫɬɜɢɹ�ɨɪɝɚɧɢɱɟɫɤɨɝɨ�ɪɚɫɬɜɨɪɢɬɟɥɹ. ȼɵɫɨɤɚɹ�ɩɪɢɛɵɥɶ, ɩɨ-
ɥɭɱɟɧɢɟ�ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ�ɚɜɬɨɦɨɛɢɥɶ-
ɧɵɯ�ɲɢɧ, ɚ�ɬɚɤɠɟ� ɨɬɫɭɬɫɬɜɢɟ� ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ� ɜɥɢɹɧɢɹ� ɧɚ�ɷɤɨɥɨɝɢɱɟ-
ɫɤɭɸ� ɨɛɫɬɚɧɨɜɤɭ� ɞɟɥɚɸɬ� ɷɬɨɬ� ɦɟɬɨɞ� ɧɚɢɛɨɥɟɟ� ɩɪɢɟɦɥɟɦɵɦ� ɢ 
ɩɟɪɫɩɟɤɬɢɜɧɵɦ. 
Ʉɥɸɱɟɜɵɟ� ɫɥɨɜɚ: ɷɤɨɥɨɝɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɟ� ɢɧɧɨɜɚɰɢɨɧɧɨɟ� ɪɚɡɜɢɬɢɟ, 
ɢɡɧɨɲɟɧɧɵɟ� ɚɜɬɨɦɨɛɢɥɶɧɵɟ� ɲɢɧɵ, ɛɟɬɨɧɧɵɣ� ɥɨɦ, ɩɟɪɟɪɚɛɨɬɤɚ� ɨɬɯɨ-
ɞɨɜ, ɷɤɨɧɨɦɢɱɟɫɤɚɹ�ɷɮɮɟɤɬɢɜɧɨɫɬɶ. 

Evgeny Zimin 

 
RECYCLING OF AUTOMOBILE TIRES  
AND CONCRETE SCRAP IN THE INTERESTS 
OF ECO-ORIENTED INNOVATION 
DEVELOPMENT 
Annotation. In article the question of processing of such types of waste as 
worn-out car tires and a concrete crowbar acquiring special relevance in the 
sphere of the ekologo-focused innovative development is considered. In article 
the main engineering procedures of a recycling of car tires both from the point 
of view of ecological safety, and from the point of view of achievement of the 
maximum economic effect are analysed. On the basis of the comparative anal-
ysis of values of the economic indicators received as a result of calculations 
the conclusion is drawn on considerable economic advantage of process of a 
termoliz which represents processing of tires by influence of organic solvent. 
The high profit, receiving high-quality materials when processing car tires, 
and also lack of negative influence on an ecological situation do this method 
the most acceptable and perspective. 
Keywords: ecologically oriented innovative development, worn car tyres, con-
crete scrap, waste recycling, economic efficiency. 

 
ɇɚɭɱɧɨ�ɬɟɯɧɢɱɟɫɤɢɣ�ɩɪɨɝɪɟɫɫ�ɧɚ�ɫɨɜɪɟɦɟɧɧɨɦ�ɷɬɚɩɟ�ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ�ɪɚɡɜɢɬɢɟɦ�ɢɧɧɨɜɚɰɢɨɧ-

ɧɵɯ�ɩɪɨɰɟɫɫɨɜ�ɜɨ�ɜɫɟɯ�ɫɮɟɪɚɯ�ɠɢɡɧɢ. ɂɧɧɨɜɚɰɢɹ�ɹɜɥɹɟɬɫɹ�ɢɧɫɬɪɭɦɟɧɬɨɦ�ɞɥɹ�ɪɚɡɜɢɬɢɹ�ɢ�ɩɨɜɵɲɟɧɢɹ 
ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɨɫɬɢ, ɢ� ɜ� ɬɨ�ɠɟ� ɜɪɟɦɹ� ɢɧɧɨɜɚɰɢɹ� ɹɜɥɹɟɬɫɹ�ɩɨɬɟɧɰɢɚɥɶɧɵɦ�ɢɫɬɨɱɧɢɤɨɦ� ɷɤɨɥɨɝɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɯ�ɭɝɪɨɡ�ɢ�ɪɢɫɤɨɜ�ɞɥɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ, ɤɨɬɨɪɚɹ�ɦɨɠɟɬ�ɩɪɢɜɟɫɬɢ�ɤ�ɨɛɨɫɬɪɟɧɢɸ�ɷɤɨɥɨ-
ɝɢɱɟɫɤɢɯ� ɩɪɨɛɥɟɦ [5]. ɉɨɷɬɨɦɭ� ɨɫɨɛɭɸ� ɚɤɬɭɚɥɶɧɨɫɬɶ� ɩɪɢɨɛɪɟɬɚɟɬ� ɪɚɡɪɚɛɨɬɤɚ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɱɢɫɬɵɯ 
ɬɟɯɧɨɥɨɝɢɣ� ɢ� ɨɛɨɪɭɞɨɜɚɧɢɹ� ɞɥɹ� ɩɟɪɟɪɚɛɨɬɤɢ� ɨɬɯɨɞɨɜ, ɨɪɝɚɧɢɡɚɰɢɹ� ɢ� ɨɛɟɫɩɟɱɟɧɢɟ� ɷɤɨɥɨɝɨ-
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ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ�ɢɧɧɨɜɚɰɢɨɧɧɵɯ�ɩɪɨɰɟɫɫɨɜ. ɇɚɢɛɨɥɟɟ�ɡɧɚɱɢɬɟɥɶɧɵɣ�ɨɛɴɟɦ�ɨɬɯɨɞɨɜ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ 
ɞɨɥɸ�ɢɡɧɨɲɟɧɧɵɯ�ɚɜɬɨɩɨɤɪɵɲɟɤ�ɢ�ɪɚɡɪɭɲɟɧɧɵɯ�ɭɫɬɚɪɟɜɲɢɯ�ɛɟɬɨɧɧɵɯ�ɤɨɧɫɬɪɭɤɰɢɣ. 

Ʉɨɥɢɱɟɫɬɜɨ� ɢɡɧɨɲɟɧɧɵɯ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ� ɨɰɟɧɢɜɚɟɬɫɹ� ɜ 25 ɦɥɧ�ɬ, ɚ� ɢɯ� ɟɠɟɝɨɞɧɵɣ�ɩɪɢ-
ɪɨɫɬ�ɫɨɫɬɚɜɥɹɟɬ�ɨɤɨɥɨ 7 ɦɥɧ�ɬ. ɉɪɢ�ɷɬɨɦ�ɛɨɥɟɟ 1 ɦɥɧ�ɬ�ɩɪɢɯɨɞɢɬɫɹ�ɧɚ�ɞɨɥɸ�Ɋɨɫɫɢɢ�ɢ�ɋɇȽ. ȼ�Ɇɨɫɤɨɜ-
ɫɤɨɦ�ɪɟɝɢɨɧɟ, ɩɨ�ɷɤɫɩɟɪɬɧɵɦ�ɨɰɟɧɤɚɦ, ɨɛɪɚɡɭɟɬɫɹ�ɟɠɟɝɨɞɧɨ�ɨɤɨɥɨ 90 ɬɵɫ. ɬ�ɢɡɧɨɲɟɧɧɵɯ�ɲɢɧ. ɉɪɢ-
ɦɟɪɧɨ� ɞɟɫɹɬɚɹ� ɢɯ� ɱɚɫɬɶ� ɩɟɪɟɪɚɛɚɬɵɜɚɟɬɫɹ� ɧɚ� ɑɟɯɨɜɫɤɨɦ� ɪɟɝɟɧɟɪɚɬɧɨɦ� ɢ� ɧɚ� Ɍɭɲɢɧɫɤɨɦ� ɡɚɜɨɞɚɯ, ɚ 
ɨɫɬɚɥɶɧɚɹ – ɜɵɜɨɡɢɬɫɹ�ɧɚ�ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɟ�ɫɜɚɥɤɢ�ɢ�ɜ�ɩɪɢɝɨɪɨɞɧɵɟ�ɥɟɫɚ. Ɋɚɡɥɨɠɟɧɢɟ�ɲɢɧ�ɜ�ɟɫ-
ɬɟɫɬɜɟɧɧɵɯ�ɭɫɥɨɜɢɹɯ�ɩɪɨɢɫɯɨɞɢɬ�ɧɟ�ɦɟɧɟɟ�ɫɬɚ�ɥɟɬ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ�ɬɟɱɟɧɢɟ�ɜɟɤɚ�ɨɧɢ�ɛɭɞɭɬ�ɜɵɫɬɭ-
ɩɚɬɶ�ɢɫɬɨɱɧɢɤɨɦ�ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ.  

ɉɨɞ�ɞɟɣɫɬɜɢɟɦ�ɩɨɱɜɟɧɧɨɣ�ɜɥɚɝɢ�ɢ�ɚɬɦɨɫɮɟɪɧɵɯ�ɨɫɚɞɤɨɜ�ɩɪɨɢɫɯɨɞɢɬ�ɜɵɦɵɜɚɧɢɟ�ɢɡ�ɲɢɧ�ɪɹɞɚ 
ɬɨɤɫɢɱɧɵɯ� ɨɪɝɚɧɢɱɟɫɤɢɯ� ɫɨɟɞɢɧɟɧɢɣ: 1-(3-ɦɟɬɢɥɮɟɧɢɥ)-ɷɬɚɧɨɧɚ, ɚɡɭɥɟɧɚ, ɛɟɧɡɨɬɢɚɡɨɥɚ, 2-
ɦɟɬɢɥɛɟɧɡɨɬɢɚɡɨɥɚ, N-(2,2-ɞɢɦɟɬɢɥɩɪɨɩɢɥ)-N-ɦɟɬɢɥɛɟɧɡɚɦɢɧɚ, ɛɭɬɢɥɢɪɨɜɚɧɧɨɝɨ� ɝɢɞɪɨɤɫɢɬɨɥɭɨɥɚ, 
ɞɢɷɬɢɥɮɬɚɥɚɬɚ (ɨɛɥɚɞɚɟɬ� ɜɵɪɚɠɟɧɧɵɦɢ� ɤɭɦɭɥɹɬɢɜɧɵɦɢ� ɫɜɨɣɫɬɜɚɦɢ), 2-(ɦɟɬɢɥɬɢɨ)-ɛɟɧɡɨɬɢɚɡɨɥɚ, 
ɞɢɮɟɧɢɥɚɦɢɧɚ (ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ 3), ɞɢɛɭɬɢɥɮɬɚɥɚɬɚ, ɮɟɧɚɧɬɪɟɧɚ (ɤɥɚɫɫ� ɨɩɚɫɧɨɫɬɢ 2, ɨɛɧɚɪɭɠɟɧɚ 
ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɶ�ɧɚ�ɦɵɲɚɯ), ɨɬɪɚɜɥɹɸɳɢɯ�ɩɨɱɜɭ�ɢ�ɡɚɝɪɹɡɧɹɸɳɢɯ�ɩɨɜɟɪɯɧɨɫɬɧɵɟ�ɢ�ɩɨɞɡɟɦɧɵɟ�ɝɪɭɧ-
ɬɨɜɵɟ�ɜɨɞɵ [6]. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɨɞɧɢɦ�ɢɡ�ɩɪɢɨɪɢɬɟɬɧɵɦ�ɧɚɩɪɚɜɥɟɧɢɣ�ɜ�ɪɟɲɟɧɢɢ�ɩɪɨɛɥɟɦɵ�ɩɟɪɟɪɚɛɨɬɤɢ� ɨɬ-
ɯɨɞɨɜ�ɞɨɥɠɧɨ�ɫɬɚɬɶ�ɜɧɟɞɪɟɧɢɟ�ɧɚɢɛɨɥɟɟ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɱɢɫɬɨɣ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɷɮɮɟɤɬɢɜɧɨɣ�ɬɟɯɧɨɥɨ-
ɝɢɢ�ɭɬɢɥɢɡɚɰɢɢ�ɢɡɧɨɲɟɧɧɵɯ�ɚɜɬɨɩɨɤɪɵɲɟɤ. ɉɪɢ�ɷɬɨɦ�ɫɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɦɧɨɝɢɟ�ɢɡ�ɩɪɟɞɥɚɝɚɟɦɵɯ 
ɫɩɨɫɨɛɨɜ�ɭɬɢɥɢɡɚɰɢɢ�ɧɟ�ɪɟɚɥɢɡɭɟɦɵ. ɇɚɩɪɢɦɟɪ, ɩɪɟɞɥɨɠɟɧɧɵɣ�ɹɩɨɧɫɤɢɦɢ�ɫɩɟɰɢɚɥɢɫɬɚɦɢ�ɦɟɬɨɞ�ɩɟ-
ɪɟɪɚɛɨɬɤɢ�ɫ�ɩɨɦɨɳɶɸ�ɨɫɨɛɵɯ�ɜɢɞɨɜ�ɦɢɤɪɨɛɨɜ, ɤɨɬɨɪɵɟ, «ɩɢɬɚɹɫɶ» ɪɟɡɢɧɨɣ, ɪɚɡɥɚɝɚɸɬ�ɟɟ�ɧɚ�ɭɝɥɟɤɢɫ-
ɥɵɣ�ɝɚɡ�ɢ�ɜɨɞɭ. Ɉɞɧɚɤɨ�ɯɢɦɢɱɟɫɤɢɟ�ɞɨɛɚɜɤɢ�ɢ�ɦɟɬɚɥɥɨɤɨɪɞ, ɜɯɨɞɹɳɢɟ�ɜ�ɫɨɫɬɚɜ�ɩɨɤɪɵɲɟɤ, ɧɟ�ɦɨɝɭɬ 
ɛɵɬɶ�ɩɟɪɟɪɚɛɨɬɚɧɵ�ɦɢɤɪɨɛɚɦɢ. Ʉɪɨɦɟ�ɬɨɝɨ, ɡɚɞɚɱɟɣ�ɭɬɢɥɢɡɚɰɢɢ�ɹɜɥɹɟɬɫɹ�ɧɟ�ɭɧɢɱɬɨɠɟɧɢɟ�ɲɢɧ, ɚ�ɩɨ-
ɥɭɱɟɧɢɟ�ɢɡ�ɧɢɯ�ɦɚɬɟɪɢɚɥɨɜ, ɨɛɥɚɞɚɸɳɢɯ�ɧɨɜɵɦɢ�ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɦɢ�ɫɜɨɣɫɬɜɚɦɢ. 

Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɢɡɧɨɲɟɧɧɚɹ�ɲɢɧɚ�ɫɨɞɟɪɠɢɬ 65-70 % ɪɟɡɢɧɵ (ɤɚɭɱɭɤɚ), 15-25 % ɬɟɯɧɢɱɟɫɤɨɝɨ 
ɭɝɥɟɪɨɞɚ, 10-15 % ɦɟɬɚɥɥɚ [7]. Ʉɪɨɦɟ�ɬɨɝɨ, ɩɟɪɟɪɚɛɨɬɤɚ� ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ�ɹɜɥɹɟɬɫɹ�ɰɟɥɟɫɨɨɛɪɚɡ-
ɧɨɣ�ɢ�ɫ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ: ɞɨɛɵɱɚ�ɩɪɢɪɨɞɧɵɯ�ɪɟɫɭɪɫɨɜ�ɫɬɚɧɨɜɢɬɫɹ�ɜɫɟ�ɛɨɥɟɟ�ɞɨɪɨɝɨɫɬɨɹ-
ɳɟɣ, ɚ�ɜ�ɪɹɞɟ�ɫɥɭɱɚɟɜ – ɨɝɪɚɧɢɱɟɧɧɨɣ. 

ȼ�ɧɚɫɬɨɹɳɟɟ�ɜɪɟɦɹ�ɜ�ɦɢɪɟ�ɩɪɢɦɟɧɹɸɬɫɹ�ɫɥɟɞɭɸɳɢɟ�ɨɫɧɨɜɧɵɟ�ɬɟɯɧɨɥɨɝɢɢ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɨɬ-
ɯɨɞɨɜ�ɪɟɡɢɧɵ�ɢ�ɢɡɧɨɲɟɧɧɵɯ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ: 

1) ɢɫɩɨɥɶɡɨɜɚɧɢɟ�ɢɡɧɨɲɟɧɧɵɯ�ɲɢɧ�ɢ�ɢɯ�ɮɪɚɝɦɟɧɬɨɜ�ɛɟɡ�ɢɡɦɟɧɟɧɢɹ�ɪɚɡɦɟɪɨɜ�ɢ�ɫɬɪɭɤɬɭɪɵ; 
2) ɫɠɢɝɚɧɢɟ�ɲɢɧ�ɫ�ɰɟɥɶɸ�ɩɨɥɭɱɟɧɢɹ�ɷɧɟɪɝɢɢ; 
3) ɢɡɦɟɥɶɱɟɧɢɟ (ɞɪɨɛɥɟɧɢɟ) ɲɢɧ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɪɟɡɢɧɨɜɨɣ�ɤɪɨɲɤɢ; 
4) ɩɢɪɨɥɢɡ; 
5) ɩɟɪɟɪɚɛɨɬɤɚ�ɚɜɬɨɲɢɧ�ɩɭɬɟɦ�ɪɚɫɬɜɨɪɟɧɢɹ�ɜ�ɨɪɝɚɧɢɱɟɫɤɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟ (ɬɟɪɦɨɥɢɡ) [3]. 
ɉɪɨɚɧɚɥɢɡɢɪɭɟɦ, ɧɚɫɤɨɥɶɤɨ�ɷɤɨɥɨɝɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɦ�ɢ�ɷɤɨɧɨɦɢɱɟɫɤɢ�ɷɮɮɟɤɬɢɜɧɵɦ�ɹɜɥɹɟɬ-

ɫɹ�ɤɚɠɞɵɣ�ɢɡ�ɷɬɢɯ�ɫɩɨɫɨɛɨɜ�ɭɬɢɥɢɡɚɰɢɢ. 
1. ɂɫɩɨɥɶɡɨɜɚɧɢɟ�ɰɟɥɵɯ�ɲɢɧ�ɢ�ɤɭɫɤɨɜ�ɩɨɤɪɵɲɟɤ�ɢɦɟɟɬ�ɦɟɫɬɨ�ɞɥɹ�ɡɚɳɢɬɵ�ɫɤɥɨɧɨɜ�ɨɬ 

ɷɪɨɡɢɣ, ɜ�ɝɢɞɪɨɫɬɪɨɢɬɟɥɶɫɬɜɟ, ɜ�ɤɚɱɟɫɬɜɟ�ɛɟɪɟɝɨɡɚɳɢɬɧɵɯ�ɫɨɨɪɭɠɟɧɢɣ, ɩɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɞɪɨɝ 
ɫ�ɦɹɝɤɢɦ�ɬɨɪɮɹɧɵɦ�ɝɪɭɧɬɨɦ, ɞɥɹ�ɫɬɪɨɢɬɟɥɶɫɬɜɚ�ɦɨɫɬɨɜ�ɱɟɪɟɡ�ɦɚɥɵɟ�ɪɟɤɢ, ɪɭɱɶɢ�ɢ�ɨɜɪɚɝɢ. Ɍɚ-
ɤɢɟ�ɫɨɨɪɭɠɟɧɢɹ�ɞɨɥɝɨɜɟɱɧɵ, ɡɚɬɪɚɬɵ�ɧɚ�ɢɯ�ɜɨɡɜɟɞɟɧɢɟ�ɧɟɜɟɥɢɤɢ�ɩɨ�ɫɪɚɜɧɟɧɢɸ�ɫ�ɚɧɚɥɨɝɢɱɧɵɦɢ�ɠɟɥɟ-
ɡɨɛɟɬɨɧɧɵɦɢ�ɫɨɨɪɭɠɟɧɢɹɦɢ. Ɉɞɧɚɤɨ, ɫ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ�ɬɨɱɤɢ�ɡɪɟɧɢɹ, ɩɪɢ�ɪɟɚɥɢɡɚɰɢɢ�ɞɚɧɧɵɯ�ɬɟɯɧɢ-
ɱɟɫɤɢɯ� ɪɟɲɟɧɢɣ� ɢɦɟɟɬ� ɦɟɫɬɨ� ɤɨɧɬɚɤɬ� ɩɨɤɪɵɲɟɤ� ɫ� ɜɥɚɝɨɣ, ɩɪɨɢɫɯɨɞɢɬ� ɡɚɝɪɹɡɧɟɧɢɟ� ɩɨɱɜɵ, ɚ� ɬɚɤɠɟ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ�ɢ�ɩɨɞɡɟɦɧɵɯ�ɜɨɞ (ɩɪɟɫɧɵɯ – ɜ�ɛɨɥɶɲɟɣ�ɦɟɪɟ, ɫɨɥɟɧɵɯ – ɜ�ɦɟɧɶɲɟɣ) [9]. 

2. Ɇɢɪɨɜɨɣ�ɢ�ɨɬɟɱɟɫɬɜɟɧɧɵɣ�ɨɩɵɬ�ɢɫɩɨɥɶɡɨɜɚɧɢɹ�ɚɜɬɨɲɢɧ�ɜ�ɤɚɱɟɫɬɜɟ�ɷɧɟɪɝɨɧɨɫɢɬɟ-
ɥɟɣ�ɹɜɥɹɟɬɫɹ�ɧɚɢɛɨɥɟɟ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ.�ɉɪɢ�ɷɬɨɦ�ɩɪɟɨɛɥɚɞɚɸɳɢɦ�ɹɜɥɹɟɬɫɹ�ɢɯ�ɫɠɢɝɚɧɢɟ�ɜ�ɰɟ-
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ɦɟɧɬɧɵɯ� ɩɟɱɚɯ. ɋɥɟɞɭɟɬ� ɨɬɦɟɬɢɬɶ, ɱɬɨ� ɞɚɧɧɵɟ� ɫɩɨɫɨɛɵ� ɹɜɥɹɸɬɫɹ� ɧɚɢɦɟɧɟɟ� ɷɮɮɟɤɬɢɜɧɵɦɢ� ɢ� ɩɟɪ-
ɫɩɟɤɬɢɜɧɵɦɢ�ɤɚɤ�ɫ�ɷɤɨɥɨɝɢɱɟɫɤɨɣ, ɬɚɤ�ɢ�ɫ�ɷɤɨɧɨɦɢɱɟɫɤɨɣ�ɬɨɱɟɤ�ɡɪɟɧɢɹ. ȼ�ɫɨɨɬɜɟɬɫɬɜɢɢ�ɫ�ɞɟɣɫɬɜɭɸ-
ɳɢɦɢ�ɩɪɚɜɨɜɵɦɢ�ɩɪɟɞɩɢɫɚɧɢɹɦɢ�ɩɨ�ɡɚɳɢɬɟ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɬɪɟɛɭɟɬɫɹ, ɱɬɨɛɵ�ɭɫɬɚɧɨɜɤɢ�ɩɨ�ɫɠɢ-
ɝɚɧɢɸ� ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ� ɲɢɧ� ɛɵɥɢ� ɫɧɚɛɠɟɧɵ� ɞɨɪɨɝɨɫɬɨɹɳɢɦ� ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɨɝɪɚɧɢɱɢɜɚɸɳɢɦ 
ɜɵɛɪɨɫ� ɜɪɟɞɧɵɯ� ɜɟɳɟɫɬɜ� ɜ� ɚɬɦɨɫɮɟɪɭ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ� ɜɫɥɟɞɫɬɜɢɟ� ɡɧɚɱɢɬɟɥɶɧɵɯ� ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ 
ɰɟɧɧɨɫɬɶ�ɚɜɬɨɩɨɤɪɵɲɟɤ�ɤɚɤ�ɷɧɟɪɝɨɧɨɫɢɬɟɥɟɣ�ɛɭɞɟɬ�ɧɟɜɵɫɨɤɚ. Ʉɪɨɦɟ�ɬɨɝɨ, ɰɟɧɚ�ɬɨɩɥɢɜɚ�ɢɡ�ɢɡɧɨɲɟɧ-
ɧɵɯ�ɲɢɧ�ɜɵɲɟ�ɬɪɚɞɢɰɢɨɧɧɵɯ�ɟɝɨ�ɜɢɞɨɜ. Ɉɫɧɨɜɧɨɣ�ɠɟ�ɩɪɢɱɢɧɨɣ�ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɫɬɢ�ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ 
ɭɬɢɥɢɡɚɰɢɢ�ɚɜɬɨɲɢɧ�ɜ�ɪɹɞɟ�ɪɚɡɜɢɬɵɯ�ɫɬɪɚɧ�ɹɜɥɹɟɬɫɹ�ɨɬɫɭɬɫɬɜɢɟ�ɷɮɮɟɤɬɢɜɧɵɯ�ɬɟɯɧɨɥɨɝɢɣ�ɝɥɭɛɨɤɨɣ 
ɩɟɪɟɪɚɛɨɬɤɢ [6]. 

3. ɂɡɦɟɥɶɱɟɧɢɟ (ɞɪɨɛɥɟɧɢɟ) ɲɢɧ� ɞɥɹ� ɩɪɨɢɡɜɨɞɫɬɜɚ� ɪɟɡɢɧɨɜɨɣ� ɤɪɨɲɤɢ� ɩɪɟɞɫɬɚɜɥɹɟɬ 
ɫɨɛɨɣ�ɞɨɜɨɥɶɧɨ�ɷɮɮɟɤɬɢɜɧɵɣ�ɦɟɬɨɞ�ɢɯ�ɩɟɪɟɪɚɛɨɬɤɢ, ɬɚɤ�ɤɚɤ�ɩɪɢ�ɷɬɨɦ�ɜ�ɩɪɨɞɭɤɬɚɯ�ɩɟɪɟɪɚɛɨɬɤɢ 
ɦɚɤɫɢɦɚɥɶɧɨ� ɫɨɯɪɚɧɹɸɬɫɹ� ɮɢɡɢɱɟɫɤɢɟ� ɫɜɨɣɫɬɜɚ� ɪɟɡɢɧɵ. ɋɭɳɟɫɬɜɭɸɳɢɟ� ɦɟɬɨɞɵ� ɢɡɦɟɥɶɱɟɧɢɹ 
ɩɨɞɪɚɡɞɟɥɹɸɬ�ɧɚ�ɢɡɦɟɥɶɱɟɧɢɟ�ɩɪɢ�ɩɨɥɨɠɢɬɟɥɶɧɵɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ�ɢ�ɤɪɢɨɝɟɧɧɨɟ�ɢɡɦɟɥɶɱɟɧɢɟ. ɉɪɢɦɟ-
ɧɟɧɢɟ�ɪɟɡɢɧɨɜɨɣ�ɤɪɨɲɤɢ�ɜ�ɤɚɱɟɫɬɜɟ�ɞɨɛɚɜɤɢ�ɜ�ɪɟɡɢɧɨɜɵɟ�ɫɦɟɫɢ, ɚ�ɬɚɤɠɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɨɫɧɨɜɵ�ɢɡɞɟɥɢɣ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ�ɢ�ɬɟɯɧɢɱɟɫɤɨɝɨ�ɧɚɡɧɚɱɟɧɢɹ�ɫɨɯɪɚɧɹɟɬ�ɢ�ɪɟɚɥɢɡɭɟɬ�ɰɟɧɧɵɟ�ɫɜɨɣɫɬɜɚ�ɩɨɥɢɦɟɪɧɵɯ�ɦɚɬɟ-
ɪɢɚɥɨɜ. Ʉɪɨɦɟ� ɬɨɝɨ, ɬɟɯɧɨɥɨɝɢɹ� ɩɨɥɭɱɟɧɢɹ� ɤɪɨɲɤɢ� ɹɜɥɹɟɬɫɹ� ɜ� ɨɫɧɨɜɧɨɦ� ɷɤɨɥɨɝɢɱɟɫɤɢ� ɛɟɡɨɩɚɫɧɨɣ. 
ɉɪɨɛɥɟɦɚ�ɫɨɫɬɨɢɬ�ɜ� ɨɛɪɚɡɨɜɚɧɢɢ�ɩɵɥɢ�ɢɡ�ɡɚ�ɧɟɜɨɡɦɨɠɧɨɫɬɢ�ɩɨɥɧɨɝɨ� ɭɥɚɜɥɢɜɚɧɢɹ�ɬɨɧɤɨɢɡɦɟɥɶɱɟɧ-
ɧɵɯ�ɨɬɯɨɞɨɜ�ɬɟɤɫɬɢɥɶɧɨɝɨ�ɤɨɪɞɚ. 

4. ɉɢɪɨɥɢɡ, ɩɪɢ�ɤɨɬɨɪɨɦ�ɚɜɬɨɩɨɤɪɵɲɤɢ�ɩɨɞ�ɜɥɢɹɧɢɟɦ�ɬɟɩɥɚ�ɩɪɢ�ɨɬɫɭɬɫɬɜɢɢ�ɤɢɫɥɨɪɨ-
ɞɚ�ɪɚɡɞɟɥɹɸɬɫɹ�ɧɚ�ɬɜɟɪɞɵɟ, ɠɢɞɤɢɟ�ɢ�ɝɚɡɨɨɛɪɚɡɧɵɟ�ɜɟɳɟɫɬɜɚ, ɧɟ�ɧɚɲɟɥ�ɲɢɪɨɤɨɝɨ�ɩɪɢɦɟɧɟɧɢɹ. 
ɉɪɨɞɭɤɰɢɹ, ɩɨɥɭɱɟɧɧɚɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɩɟɪɟɪɚɛɨɬɤɢ�ɲɢɧ�ɦɟɬɨɞɨɦ�ɩɢɪɨɥɢɡɚ (ɩɢɪɨɥɢɡɧɨɟ�ɦɚɫɥɨ, ɫɚɠɚ�ɢ 
ɫɬɚɥɶ), ɹɜɥɹɟɬɫɹ�ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɨɣ, ɱɬɨ�ɜɵɡɵɜɚɟɬ�ɬɪɭɞɧɨɫɬɢ�ɟɟ�ɪɟɚɥɢɡɚɰɢɢ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɬɟɯɧɢɱɟ-
ɫɤɢɣ� ɭɝɥɟɪɨɞ, ɩɨɥɭɱɚɟɦɵɣ� ɜ� ɩɪɨɰɟɫɫɟ� ɩɢɪɨɥɢɡɚ, ɦɨɠɟɬ� ɛɵɬɶ� ɩɟɪɟɪɚɛɨɬɚɧ� ɜ� ɬɨɩɥɢɜɧɵɟ� ɛɪɢɤɟɬɵ� ɢ 
ɞɪɭɝɢɟ�ɜɢɞɵ�ɬɨɩɥɢɜɚ [10]. Ʉɪɨɦɟ�ɬɨɝɨ, ɭ�ɷɬɨɝɨ�ɫɩɨɫɨɛɚ�ɩɟɪɟɪɚɛɨɬɤɢ�ɲɢɧ�ɟɫɬɶ�ɩɪɨɛɥɟɦɵ�ɢ�ɜ�ɷɤɨɥɨɝɢ-
ɱɟɫɤɨɦ�ɩɥɚɧɟ. ɉɪɢ�ɩɢɪɨɥɢɡɟ (ɨɫɨɛɟɧɧɨ, ɟɫɥɢ�ɨɧ�ɩɪɨɬɟɤɚɟɬ�ɩɪɢ�ɧɢɡɤɢɯ�ɢ�ɫɪɟɞɧɢɯ�ɬɟɦɩɟɪɚɬɭɪɚɯ) ɢɦɟ-
ɸɬ�ɦɟɫɬɨ�ɬɟɦɩɟɪɚɬɭɪɧɵɟ�ɤɨɥɟɛɚɧɢɹ�ɢ, ɤɚɤ�ɫɥɟɞɫɬɜɢɟ, ɧɟ�ɩɨɥɧɨɫɬɶɸ�ɩɪɨɬɟɤɚɸɳɢɟ�ɪɟɚɤɰɢɢ. ȼ�ɪɟɡɭɥɶ-
ɬɚɬɟ� ɨɛɪɚɡɭɸɬɫɹ� ɹɞɨɜɢɬɵɟ� ɜɟɳɟɫɬɜɚ – ɞɢɨɤɫɢɧ� ɢ� ɮɭɪɚɧ, ɱɬɨ� ɬɪɟɛɭɟɬ� ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɣ�ɧɚ�ɨɱɢɫɬɤɭ�ɝɚɡɨɜ. 

5. Ɍɟɯɧɨɥɨɝɢɹ�ɩɟɪɟɪɚɛɨɬɤɢ�ɚɜɬɨɲɢɧ�ɩɭɬɟɦ�ɪɚɫɬɜɨɪɟɧɢɹ�ɜ�ɨɪɝɚɧɢɱɟɫɤɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟ 
�ɬɟɪɦɨɥɢɡ).�ȼ� ɨɫɧɨɜɟ� ɞɚɧɧɨɝɨ�ɦɟɬɨɞɚ�ɥɟɠɢɬ�ɫɩɨɫɨɛ�ɩɟɪɟɪɚɛɨɬɤɢ�ɪɟɡɢɧɨɫɨɞɟɪɠɚɳɢɯ�ɢ�ɩɨɥɢɦɟɪɧɵɯ 
ɨɬɯɨɞɨɜ�ɩɭɬɟɦ�ɪɚɫɬɜɨɪɟɧɢɹ�ɜ�ɨɪɝɚɧɢɱɟɫɤɨɦ�ɪɚɫɬɜɨɪɢɬɟɥɟ (ɬɟɪɦɨɥɢɡ). ɉɪɢ�ɷɬɨɦ�ɤɨɧɟɱɧɵɦ�ɪɟɡɭɥɶɬɚ-
ɬɨɦ�ɹɜɥɹɟɬɫɹ�ɧɟ�ɬɨɥɶɤɨ�ɭɧɢɱɬɨɠɟɧɢɟ�ɜɪɟɞɧɵɯ�ɢ�ɩɪɚɤɬɢɱɟɫɤɢ�ɧɟ�ɪɚɡɥɚɝɚɸɳɢɯɫɹ�ɨɬɯɨɞɨɜ, ɧɨ�ɢ�ɩɨɥɭ-
ɱɟɧɢɟ�ɧɚ�ɤɨɧɟɱɧɨɣ�ɫɬɚɞɢɢ�ɩɪɨɰɟɫɫɚ�ɩɟɪɟɪɚɛɨɬɤɢ�ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɩɪɨɞɭɤɬɨɜ. ȼ�ɪɟɡɭɥɶɬɚɬɟ�ɩɟɪɟ-
ɪɚɛɨɬɤɢ (ɪɟɰɢɤɥɢɧɝɚ) ɚɜɬɨɩɨɤɪɵɲɟɤ�ɨɛɪɚɡɭɸɬɫɹ: 

1) ɛɟɧɡɢɧɨɜɚɹ� ɮɪɚɤɰɢɹ (ɤɨɦɩɨɧɟɧɬɚ) ɫ� ɨɤɬɚɧɨɜɵɦ� ɱɢɫɥɨɦ – 100, ɧɟ� ɫɨɞɟɪɠɚɳɚɹ� ɫɜɢɧɟɰ� ɢ 
ɫɟɪɭ (Pb, S), ɢɫɩɨɥɶɡɭɟɦɚɹ�ɧɚ�ɩɪɟɞɩɪɢɹɬɢɹɯ�ɧɟɮɬɟɯɢɦɢɢ, ɚ� ɬɚɤɠɟ�ɧɟɮɬɟɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɯ�ɡɚɜɨɞɚɯ 
ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɜɵɫɨɤɨɨɤɬɚɧɨɜɨɝɨ�ɷɤɨɥɨɝɢɱɟɫɤɢ�ɱɢɫɬɨɝɨ�ɛɟɧɡɢɧɚ; 

2) ɦɚɡɭɬ (ɚɧɚɥɨɝ) – ɬɹɠɟɥɵɟ�ɭɝɥɟɜɨɞɨɪɨɞɵ, ɩɨ�ɫɜɨɢɦ�ɩɨɤɚɡɚɬɟɥɹɦ�ɫɨɨɬɜɟɬɫɬɜɭɟɬ�ȽɈɋɌ 1058-
99 (Ɇ-40), ɦɚɫɫɨɜɚɹ�ɞɨɥɹ�ɫɨɞɟɪɠɚɧɢɹ�ɫɟɪɵ – 0,6 %; 

3) ɬɟɯɧɢɱɟɫɤɢɣ�ɭɝɥɟɪɨɞ, ɫɨɞɟɪɠɚɳɢɣ 92-99 % ɱɢɫɬɨɝɨ�ɭɝɥɟɪɨɞɚ, ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɰɟɫ-
ɫɟ�ɧɚɩɪɚɜɥɹɟɬɫɹ�ɧɚ�ɨɛɥɚɝɨɪɚɠɢɜɚɧɢɟ, ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɱɟɝɨ�ɩɨɥɭɱɚɸɬɫɹ� ɭɝɥɟɪɨɞ�ɭɝɥɟɪɨɞɧɵɟ�ɦɚɬɟɪɢɚɥɵ 
�ɍɍɆ) ɢ (ɢɥɢ) ɷɥɟɤɬɪɨɩɪɨɜɨɞɧɵɣ�ɬɟɯɭɝɥɟɪɨɞ. 

ɉɪɟɞɥɚɝɚɟɦɵɣ�ɩɪɨɰɟɫɫ�ɝɚɪɚɧɬɢɪɭɟɬ�ɡɚɳɢɬɭ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ�ɨɬ�ɜɵɞɟɥɟɧɢɹ�ɥɸɛɵɯ�ɥɟɬɭɱɢɯ 
�ɬɨɤɫɢɱɧɵɯ�ɢ�ɧɟɬɨɤɫɢɱɧɵɯ) ɫɨɟɞɢɧɟɧɢɣ. 
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ȼ�ɬɚɛɥɢɰɟ�ɩɪɢɜɟɞɟɧɵ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ, ɧɚ�ɨɫɧɨɜɚɧɢɢ�ɤɨɬɨɪɵɯ�ɦɨɠɧɨ�ɞɚɬɶ�ɫɪɚɜɧɢ-
ɬɟɥɶɧɭɸ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɭ� ɬɚɤɢɦ� ɦɟɬɨɞɚɦ, ɤɚɤ� ɢɡɦɟɥɶɱɟɧɢɟ (ɞɪɨɛɥɟɧɢɟ) ɲɢɧ, ɩɢɪɨɥɢɡ� ɢ� ɬɟɪɦɨɥɢɡ. 
ɉɪɢɛɵɥɶ, ɩɨɥɭɱɟɧɧɚɹ�ɨɬ�ɪɟɚɥɢɡɚɰɢɢ�ɩɨɥɭɱɟɧɧɨɣ�ɩɪɨɞɭɤɰɢɢ, ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ�ɩɨ�ɮɨɪɦɭɥɟ: 

 
ɉ ɐ · Ʉ�ɂ      (1) 

 
ɝɞɟ�ɉ – ɩɪɢɛɵɥɶ, ɩɨɥɭɱɟɧɧɚɹ�ɜ�ɪɟɡɭɥɶɬɚɬɟ�ɪɟɚɥɢɡɚɰɢɢ�ɦɚɬɟɪɢɚɥɨɜ, ɪɭɛ.; ɐ – ɰɟɧɚ�ɪɟɚɥɢɡɚɰɢɢ�ɟɞɢɧɢ-
ɰɵ�ɩɨɥɭɱɟɧɧɨɝɨ�ɦɚɬɟɪɢɚɥɚ, ɪɭɛ./ɬ; Ʉ – ɤɨɥɢɱɟɫɬɜɨ�ɦɚɬɟɪɢɚɥɚ, ɩɨɥɭɱɟɧɧɨɝɨ�ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ 1 ɬ�ɚɜɬɨ-
ɦɨɛɢɥɶɧɵɯ�ɲɢɧ, ɬ; ɂ – ɢɡɞɟɪɠɤɢ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɜ�ɩɟɪɟɫɱɟɬɟ�ɧɚ 1 ɬ�ɩɟɪɟɪɚɛɨɬɚɧɧɵɯ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ 
ɲɢɧ, ɪɭɛ. 

Ɍɚɛɥɢɰɚ 1 
ɋɪɚɜɧɢɬɟɥɶɧɵɟ�ɷɤɨɧɨɦɢɱɟɫɤɢɟ�ɩɨɤɚɡɚɬɟɥɢ�ɬɟɯɧɨɥɨɝɢɣ  

ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ 1 ɬ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɪɨ-
ɰɟɫɫɚ�ɪɟɰɢɤɥɢɧɝɚ�ɢ 
ɩɨɥɭɱɟɧɧɵɯ�ɦɚɬɟ-

ɪɢɚɥɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ�ɦɚɬɟ-
ɪɢɚɥɚ, ɩɨɥɭɱɟɧɧɨɟ 
ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ 

1 ɬ�ɚɜɬɨɲɢɧ, ɬ 

ɐɟɧɚ, 
ɪɭɛ./ɬ 

ɋɬɨɢɦɨɫɬɶ 
ɪɟɚɥɢɡɚɰɢɢ, 

ɪɭɛ. 

ɂɡɞɟɪɠɤɢ�ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ, ɪɭɛ. 

ɉɪɢɛɵɥɶ�ɩɪɢ�ɩɟ-
ɪɟɪɚɛɨɬɤɟ 1 ɬ�ɚɜ-

ɬɨɲɢɧ 

I. ɂɡɦɟɥɶɱɟɧɢɟ (ɞɪɨɛ-
ɥɟɧɢɟ) 

     

1. Ɋɟɡɢɧɨɜɚɹ�ɤɪɨɲɤɚ 0,7 17000 11900   

2. Ɇɚɡɭɬ, ɭɝɥɟɪɨɞ, ɦɟ-
ɬɚɥɥɨɤɨɪɞ 

0,3  781,25   

ȼɋȿȽɈ:   12681,25 7592 5089,25 

I. ɂɡɦɟɥɶɱɟɧɢɟ (ɞɪɨɛ-
ɥɟɧɢɟ) 

     

1. Ɋɟɡɢɧɨɜɚɹ�ɤɪɨɲɤɚ 0,7 17000 11900   

2. Ɇɚɡɭɬ, ɭɝɥɟɪɨɞ, ɦɟ-
ɬɚɥɥɨɤɨɪɞ 

0,3  781,25   

ȼɋȿȽɈ:   12681,25 7592 5089,25 

II. ɉɂɊɈɅɂɁ      

1. Ɇɚɡɭɬ 0, 4 3000 1200   

2. ɍɝɥɟɪɨɞɨɫɨ- 
ɞɟɪɠɚɳɢɣ�ɬɜɟɪɞɵɣ 
ɨɫɬɚɬɨɤ 

0,3 3000 900   

3. Ɇɟɬɚɥɥɨɤɨɪɞ 0,1 4000 400   

4. Ƚɚɡ* 0,2     

ȼɋȿȽɈ:   2500 764 1736,0 

III. ɌȿɊɆɈɅɂɁ      

1. Ȼɟɧɡɢɧɨɜɚɹ�ɮɪɚɤɰɢɹ 0,325 13200  
4290,0 
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ɇɚɢɦɟɧɨɜɚɧɢɟ�ɩɪɨ-
ɰɟɫɫɚ�ɪɟɰɢɤɥɢɧɝɚ�ɢ 
ɩɨɥɭɱɟɧɧɵɯ�ɦɚɬɟ-

ɪɢɚɥɨɜ 

Ʉɨɥɢɱɟɫɬɜɨ�ɦɚɬɟ-
ɪɢɚɥɚ, ɩɨɥɭɱɟɧɧɨɟ 
ɩɪɢ�ɩɟɪɟɪɚɛɨɬɤɟ 

1 ɬ�ɚɜɬɨɲɢɧ, ɬ 

ɐɟɧɚ, 
ɪɭɛ./ɬ 

ɋɬɨɢɦɨɫɬɶ 
ɪɟɚɥɢɡɚɰɢɢ, 

ɪɭɛ. 

ɂɡɞɟɪɠɤɢ�ɩɪɨ-
ɢɡɜɨɞɫɬɜɚ, ɪɭɛ. 

ɉɪɢɛɵɥɶ�ɩɪɢ�ɩɟ-
ɪɟɪɚɛɨɬɤɟ 1 ɬ�ɚɜ-

ɬɨɲɢɧ 

2. Ɇɚɡɭɬ 0,175 2063,6 361,13   

3. Ɍɟɯɧɢɱɟɫɤɢɣ�ɭɝɥɟ-
ɪɨɞ (ɍɆɆ) ɢ�ɢɥɢ�ɬɟɩ-
ɥɨɩɪɨɜɨɞɧɵɣ�ɬ�ɭ 

0,3 88000 26400,0   

4. Ɇɟɬɚɥɥɨɤɨɪɞ 
 

0,2 963,6 192,72   

ȼɋȿȽɈ:   31243,85 10560,0 20683,85 

ȼɵɞɟɥɹɸɳɢɣɫɹ�ɝɚɡ�ɢɫɩɨɥɶɡɭɟɬɫɹ�ɜ�ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ�ɩɪɨɰɟɫɫɟ�ɩɢɪɨɥɢɡɚ. 
 
ɉɨɥɭɱɟɧɧɚɹ�ɪɚɫɱɟɬɧɚɹ�ɩɪɢɛɵɥɶ�ɦɨɠɟɬ�ɛɵɬɶ�ɭɜɟɥɢɱɟɧɚ�ɧɚ�ɜɟɥɢɱɢɧɭ�ɨɩɥɚɬɵ, ɤɨɬɨɪɭɸ�ɩɨɥɭɱɚ-

ɸɬ� ɩɟɪɟɪɚɛɚɬɵɜɚɸɳɢɟ� ɩɪɟɞɩɪɢɹɬɢɹ� ɡɚ�ɩɪɢɟɦ�ɲɢɧ� ɧɚ� ɩɟɪɟɪɚɛɨɬɤɭ. ȼ� ɪɚɡɥɢɱɧɵɯ� ɪɟɝɢɨɧɚɯ� ɰɟɧɚ� ɧɚ 
ɩɪɢɟɦ�ɩɨɤɪɵɲɟɤ�ɪɚɡɥɢɱɧɚ, ɩɨɷɬɨɦɭ�ɜ�ɞɚɧɧɭɸ�ɬɚɛɥɢɰɭ�ɨɧɚ�ɧɟ�ɜɤɥɸɱɟɧɚ. 

Ⱦɚɧɧɵɟ, ɩɪɢɜɟɞɟɧɧɵɟ�ɜ�ɬɚɛɥɢɰɟ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ�ɨ�ɡɧɚɱɢɬɟɥɶɧɨɦ�ɷɤɨɧɨɦɢɱɟɫɤɨɦ�ɩɪɟɢɦɭɳɟ-
ɫɬɜɟ�ɩɪɨɰɟɫɫɚ�ɬɟɪɦɨɥɢɡɚ. ȼɵɫɨɤɚɹ�ɩɪɢɛɵɥɶ, ɩɨɥɭɱɟɧɢɟ�ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɩɪɢ�ɩɟɪɟɪɚ-
ɛɨɬɤɟ�ɚɜɬɨɲɢɧ�ɢ�ɨɬɫɭɬɫɬɜɢɟ�ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ�ɜɥɢɹɧɢɹ�ɧɚ�ɷɤɨɥɨɝɢɱɟɫɤɭɸ�ɨɛɫɬɚɧɨɜɤɭ�ɞɟɥɚɸɬ�ɷɬɨɬ�ɦɟ-
ɬɨɞ�ɧɚɢɛɨɥɟɟ�ɩɪɢɟɦɥɟɦɵɦ�ɢ�ɩɟɪɫɩɟɤɬɢɜɧɵɦ�ɜ�ɩɥɚɧɟ�ɭɬɢɥɢɡɚɰɢɢ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɩɨɤɪɵɲɟɤ. 

ȼɚɠɧɵɦ�ɭɫɥɨɜɢɟɦ�ɭɫɩɟɲɧɨɝɨ�ɜɧɟɞɪɟɧɢɹ�ɬɟɯɧɨɥɨɝɢɣ�ɩɨ�ɩɟɪɟɪɚɛɨɬɤɟ�ɚɜɬɨɦɨɛɢɥɶɧɵɯ�ɲɢɧ�ɹɜ-
ɥɹɟɬɫɹ� ɭɱɚɫɬɢɟ� ɨɪɝɚɧɨɜ� ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ� ɜɥɚɫɬɢ. ɉɪɢ� ɷɬɨɦ� ɨɫɧɨɜɧɨɣ� ɡɚɞɚɱɟɣ� ɮɟɞɟɪɚɥɶɧɵɯ� ɨɪɝɚɧɨɜ 
ɜɥɚɫɬɢ� ɞɨɥɠɧɨ� ɫɬɚɬɶ� ɫɨɡɞɚɧɢɟ� ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ� ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ� ɤɥɢɦɚɬɚ� ɜ� ɨɛɥɚɫɬɢ� ɭɬɢɥɢɡɚɰɢɢ� ɨɬ-
ɯɨɞɨɜ. Ɋɟɝɢɨɧɚɥɶɧɵɦ�ɨɪɝɚɧɚɦ�ɜɥɚɫɬɢ�ɧɟɨɛɯɨɞɢɦɨ� ɜɦɟɧɢɬɶ� ɜ� ɨɛɹɡɚɧɧɨɫɬɶ� ɪɚɡɪɚɛɨɬɤɭ� ɷɮɮɟɤɬɢɜɧɨɝɨ 
ɦɟɯɚɧɢɡɦɚ� ɭɩɪɚɜɥɟɧɢɹ� ɨɬɯɨɞɚɦɢ� ɫ� ɭɱɟɬɨɦ� ɫɩɟɰɢɮɢɤɢ� ɪɟɝɢɨɧɚ� ɢ� ɩɪɢɧɹɬɢɟ� ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ� ɩɪɨ-
ɝɪɚɦɦ [2]. 

Ʉ�ɱɢɫɥɭ�ɨɬɯɨɞɨɜ, ɡɚɧɢɦɚɸɳɢɯ�ɡɧɚɱɢɬɟɥɶɧɵɟ�ɩɥɨɳɚɞɢ�ɢ�ɨɤɚɡɵɜɚɸɳɢɯ�ɧɟɝɚɬɢɜɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ, ɫɥɟɞɭɟɬ�ɨɬɧɟɫɬɢ�ɢ�ɫɬɪɨɢɬɟɥɶɧɵɟ�ɨɬɯɨɞɵ. ȼ�ɫɜɹɡɢ�ɫ�ɪɟɚɥɢɡɚɰɢɟɣ�ɩɪɨɝɪɚɦɦ�ɪɟɤɨɧ-
ɫɬɪɭɤɰɢɢ� ɝɨɪɨɞɫɤɨɣ� ɡɚɫɬɪɨɣɤɢ� ɜ� ɪɹɞɟ� ɤɪɭɩɧɵɯ� ɝɨɪɨɞɨɜ� Ɋɨɫɫɢɣɫɤɨɣ�Ɏɟɞɟɪɚɰɢɢ� ɛɭɞɟɬ� ɩɪɨɢɫɯɨɞɢɬɶ 
ɪɨɫɬ�ɨɛɴɟɦɨɜ�ɛɟɬɨɧɧɨɝɨ�ɥɨɦɚ. ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ�ɜɵɫɨɤɢɟ�ɰɟɧɵ�ɞɥɹ�ɡɚɯɨɪɨɧɟɧɢɹ�ɫɬɪɨɢɬɟɥɶɧɵɯ�ɨɬɯɨɞɨɜ 
ɧɚ�ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ�ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ�ɩɨɥɢɝɨɧɚɯ�ɭɠɟ�ɫɟɣɱɚɫ�ɜɵɡɵɜɚɸɬ�ɩɨɹɜɥɟɧɢɟ�ɛɨɥɶɲɨɝɨ�ɤɨ-
ɥɢɱɟɫɬɜɚ�ɧɟɫɚɧɤɰɢɨɧɢɪɨɜɚɧɧɵɯ�ɫɜɚɥɨɤ. Ɉɫɤɨɥɤɢ�ɛɟɬɨɧɚ, ɫɦɟɲɚɧɧɵɟ�ɫ�ɩɪɨɩɢɬɚɧɧɵɦ�ɛɢɬɭɦɨɦ�ɪɭɛɟ-
ɪɨɢɞɨɦ, ɥɢɧɨɥɟɭɦɨɦ�ɧɚ�ɮɟɧɨɥɶɧɵɯ�ɨɫɧɨɜɚɯ, ɬɪɟɯɫɥɨɣɧɵɦɢ�ɩɚɧɟɥɹɦɢ�ɫ�ɦɢɧɟɪɚɥɶɧɨɣ�ɜɚɬɨɣ, ɩɚɧɟɥɹɦɢ 
ɢɡ�Ⱦɋɉ�ɢ�ɚɫɛɨɰɟɦɟɧɬɚ, ɩɪɟɞɫɬɚɜɥɹɸɬ�ɫɨɛɨɣ�ɢɫɬɨɱɧɢɤɢ�ɡɚɝɪɹɡɧɟɧɢɹ�ɨɤɪɭɠɚɸɳɟɣ�ɫɪɟɞɵ [1]. 

ȼ�ɬɨ�ɠɟ�ɜɪɟɦɹ, ɩɨ�ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɦ�ɩɨɞɫɱɟɬɚɦ, ɜ�Ɋɨɫɫɢɢ�ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɛɨɥɟɟ 40 ɦɥɧ�ɬ 
ɛɟɬɨɧɧɨɝɨ�ɥɨɦɚ�ɢ�ɨɤɨɥɨ 1,5 ɦɥɧ�ɬ�ɜɬɨɪɢɱɧɨɝɨ�ɦɟɬɚɥɥɚ. Ȼɟɬɨɧ, ɩɪɨɲɟɞɲɢɣ�ɫɬɚɞɢɸ�ɞɪɨɛɥɟɧɢɹ�ɢ�ɨɱɢɫɬ-
ɤɢ�ɨɬ�ɬɚɤɢɯ�ɦɚɬɟɪɢɚɥɨɜ, ɤɚɤ�ɠɟɥɟɡɨ, ɞɟɪɟɜɨ�ɢ�ɫɬɟɤɥɨ, ɩɪɢɦɟɧɹɟɬɫɹ�ɩɪɢ�ɫɬɪɨɢɬɟɥɶɫɬɜɟ�ɧɚ�ɨɬɫɵɩɤɟ�ɜɪɟ-
ɦɟɧɧɵɯ�ɢ�ɦɚɥɨɨɬɜɟɬɫɬɜɟɧɧɵɯ�ɭɱɚɫɬɤɨɜ� ɞɨɪɨɝ�ɜ�ɩɨɞɫɬɢɥɚɸɳɢɣ�ɫɥɨɣ. Ʉɪɨɦɟ�ɬɨɝɨ, ɜɬɨɪɢɱɧɵɣ�ɛɟɬɨɧ 
ɦɨɠɧɨ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɨɞ�ɮɭɧɞɚɦɟɧɬɧɨɟ�ɨɫɧɨɜɚɧɢɟ, ɜ�ɥɚɧɞɲɚɮɬɧɨɣ�ɚɪɯɢɬɟɤɬɭɪɟ, ɚ�ɬɚɤɠɟ�ɞɥɹ�ɡɚɦɟɧɵ 
ɝɪɭɧɬɚ�ɩɪɢ�ɡɚɫɵɩɤɟ. ɇɚɢɛɨɥɟɟ� ɞɟɲɟɜɵɦ� ɹɜɥɹɟɬɫɹ� ɧɟɝɚɛɚɪɢɬɧɵɣ�ɛɟɬɨɧɧɵɣ�ɛɨɣ (ɮɪɚɤɰɢɹ 0-150 ɦɦ), 
ɟɝɨ�ɩɪɢɦɟɧɹɸɬ�ɞɥɹ�ɫɨɨɪɭɠɟɧɢɹ�ɜɪɟɦɟɧɧɵɯ�ɨɛɴɟɡɞɧɵɯ�ɞɨɪɨɝ, ɡɚɫɵɩɤɢ�ɤɨɬɥɨɜɚɧɨɜ, ɨɜɪɚɝɨɜ, ɹɦ, ɤɚɧɚɜ, 
ɛɨɥɨɬ�ɢ�ɜɨɞɨɟɦɨɜ, ɩɨɞ�ɚɫɮɚɥɶɬɨɛɟɬɨɧɧɵɟ�ɩɨɤɪɵɬɢɹ�ɞɨɪɨɝ�ɜɫɟɯ�ɤɥɚɫɫɨɜ, ɩɪɢ�ɭɫɬɪɨɣɫɬɜɟ�ɳɟɛɟɧɨɱɧɵɯ 
ɨɫɧɨɜɚɧɢɣ�ɩɨɞ�ɩɨɥɵ�ɢ�ɮɭɧɞɚɦɟɧɬɵ�ɡɞɚɧɢɣ, ɜ�ɤɚɱɟɫɬɜɟ�ɤɪɭɩɧɨɝɨ�ɡɚɩɨɥɧɢɬɟɥɹ�ɜ�ɛɟɬɨɧɚɯ�ɩɪɨɱɧɨɫɬɶɸ 
5-20 Ɇɉɚ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ� ɛɟɬɨɧɧɵɯ� ɢ�ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ� ɢɡɞɟɥɢɣ. ɉɨɥɭɱɟɧɧɵɣ�ɜɬɨɪɢɱɧɵɣ�ɳɟɛɟɧɶ 
ɦɨɠɧɨ�ɬɚɤɠɟ�ɢɫɩɨɥɶɡɨɜɚɬɶ�ɩɪɢ�ɭɫɬɪɨɣɫɬɜɟ�ɩɨɞɫɬɢɥɚɸɳɟɝɨ�ɫɥɨɹ�ɩɨɞɴɟɡɞɧɵɯ�ɢ�ɦɚɥɨɧɚɩɪɹɠɟɧɧɵɯ�ɞɨ-
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ɪɨɝ, ɮɭɧɞɚɦɟɧɬɨɜ�ɩɨɞ�ɫɤɥɚɞɫɤɢɟ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ�ɩɨɦɟɳɟɧɢɹ�ɢ�ɧɟɛɨɥɶɲɢɟ�ɦɟɯɚɧɢɡɦɵ, ɭɫɬɪɨɣɫɬɜɟ 
ɨɫɧɨɜɚɧɢɹ�ɢɥɢ�ɩɨɤɪɵɬɢɹ�ɩɟɲɟɯɨɞɧɵɯ�ɞɨɪɨɠɟɤ, ɚɜɬɨɫɬɨɹɧɨɤ, ɩɪɨɝɭɥɨɱɧɵɯ�ɚɥɥɟɣ, ɨɬɤɨɫɨɜ�ɜɞɨɥɶ�ɪɟɤ�ɢ 
ɤɚɧɚɥɨɜ, ɩɪɢɝɨɬɨɜɥɟɧɢɢ�ɛɟɬɨɧɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ�ɞɥɹ�ɭɫɬɪɨɣɫɬɜɚ�ɩɨɤɪɵɬɢɹ�ɩɟɲɟɯɨɞɧɵɯ�ɞɨɪɨɠɟɤ, ɞɨɪɨɝ 
ɜ�ɫɟɥɶɫɤɨɣ�ɦɟɫɬɧɨɫɬɢ, ɡɚɜɨɞɫɤɨɦ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɛɟɬɨɧɧɵɯ�ɢ�ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ�ɢɡɞɟɥɢɣ�ɩɪɨɱɧɨɫɬɶɸ�ɞɨ 
30 Ɇɉɚ [8]. ȼɵɩɨɥɧɟɧɧɵɟ�ɢɫɫɥɟɞɨɜɚɧɢɹ�ɞɨɤɚɡɚɥɢ, ɱɬɨ�ɜɬɨɪɢɱɧɵɣ�ɳɟɛɟɧɶ�ɢɡ�ɛɟɬɨɧɧɨɝɨ�ɥɨɦɚ�ɦɨɠɧɨ 
ɪɚɰɢɨɧɚɥɶɧɨ� ɢɫɩɨɥɶɡɨɜɚɬɶ� ɜ� ɜɢɞɟ� ɤɪɭɩɧɨɝɨ� ɡɚɩɨɥɧɢɬɟɥɹ� ɜ� ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ� ɢɡɞɟɥɢɹɯ, ɜ� ɱɚɫɬɧɨɫɬɢ, 
ɛɪɭɫɤɨɜɵɯ�ɩɟɪɟɦɵɱɤɚɯ [4]. 

ɋɭɳɟɫɬɜɟɧɧɨ� ɭɥɭɱɲɚɟɬ� ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ� ɜɬɨɪɢɱɧɨɝɨ� ɳɟɛɧɹ� ɩɨɜɬɨɪɧɨɟ� ɞɪɨɛɥɟɧɢɟ� ɛɟɬɨɧɧɨɝɨ 
ɥɨɦɚ [4].  Ɉɛɪɚɡɭɸɳɢɟɫɹ�ɩɪɢ�ɷɬɨɦ�ɦɟɥɤɢɟ (ɦɟɧɟɟ 5  ɦɦ)  ɢ�ɩɵɥɟɜɢɞɧɵɟ�ɮɪɚɤɰɢɢ�ɳɟɛɧɹ�ɦɨɝɭɬ�ɧɚɣɬɢ 
ɩɪɢɦɟɧɟɧɢɟ�ɜ�ɤɚɱɟɫɬɜɟ�ɡɚɩɨɥɧɢɬɟɥɹ�ɩɪɢ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɫɚɦɨɭɩɥɨɬɧɹɸɳɟɝɨɫɹ�ɛɟɬɨɧɚ [11]. 

Ɍɚɤɢɦ�ɨɛɪɚɡɨɦ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ� ɬɚɤɢɯ�ɨɬɯɨɞɨɜ, ɤɚɤ� ɢɡɧɨɲɟɧɧɵɟ� ɚɜɬɨɦɨɛɢɥɶɧɵɟ�ɲɢɧɵ�ɢ� ɛɟ-
ɬɨɧɧɵɣ�ɥɨɦ, ɜ�ɤɚɱɟɫɬɜɟ�ɜɬɨɪɢɱɧɨɝɨ�ɪɟɫɭɪɫɚ�ɞɥɹ�ɩɪɨɢɡɜɨɞɫɬɜɚ�ɧɨɜɵɯ�ɦɚɬɟɪɢɚɥɨɜ�ɦɨɠɟɬ�ɨɤɚɡɚɬɶ�ɩɨɥɨ-
ɠɢɬɟɥɶɧɨɟ�ɜɥɢɹɧɢɟ�ɧɚ�ɨɤɪɭɠɚɸɳɭɸ�ɫɪɟɞɭ�ɢ�ɪɟɚɥɢɡɨɜɵɜɚɬɶɫɹ�ɜ�ɢɧɬɟɪɟɫɚɯ�ɷɤɨɥɨɝɨ�ɨɪɢɟɧɬɢɪɨɜɚɧɧɨɝɨ 
ɢɧɧɨɜɚɰɢɨɧɧɨɝɨ�ɪɚɡɜɢɬɢɹ. 

ɋɥɟɞɭɟɬ�ɨɬɦɟɬɢɬɶ, ɱɬɨ�ɫ�ɬɨɱɤɢ�ɡɪɟɧɢɹ�ɷɤɨɧɨɦɢɤɢ�ɩɪɢɪɨɞɨɩɨɥɶɡɨɜɚɧɢɹ�ɩɪɢɦɟɧɟɧɢɟ�ɫɬɪɨɢɬɟɥɶ-
ɧɵɯ�ɨɬɯɨɞɨɜ�ɜ�ɩɪɨɢɡɜɨɞɫɬɜɟ�ɫɬɪɨɣɦɚɬɟɪɢɚɥɨɜ�ɞɨɥɠɧɨ�ɛɵɬɶ�ɭɬɜɟɪɠɞɟɧɨ�ɧɚ�ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦ�ɭɪɨɜɧɟ 
ɤɚɤ�ɚɤɬɭɚɥɶɧɨɟ�ɢ�ɩɟɪɫɩɟɤɬɢɜɧɨɟ�ɧɚɩɪɚɜɥɟɧɢɟ. Ʉɪɨɦɟ�ɬɨɝɨ, ɫɥɟɞɭɟɬ�ɡɚɤɨɧɨɞɚɬɟɥɶɧɨ�ɡɚɤɪɟɩɢɬɶ�ɩɪɢɨɪɢ-
ɬɟɬ�ɭɬɢɥɢɡɚɰɢɢ�ɨɬɯɨɞɨɜ�ɧɚɞ�ɢɯ�ɪɚɡɦɟɳɟɧɢɟɦ, ɚ�ɬɚɤɠɟ�ɭɫɬɚɧɨɜɢɬɶ�ɩɪɢɧɰɢɩ�ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ�ɩɪɨɢɡɜɨ-
ɞɢɬɟɥɟɣ�ɡɚ�ɭɬɢɥɢɡɚɰɢɸ�ɫɜɨɢɯ�ɨɬɯɨɞɨɜ. 
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