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23 ʦʢʪʷʙʨʷ  2019, VORONEZH  

 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʥʘ 
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ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ çʈʆʉʃɽʉʍʆɿè, 23 ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ. 
 
 

 

ɺ ʜʘʥʥʳʡ ʥʦʤʝʨ ʞʫʨʥʘʣʘ ʚʦʰʣʠ ʩʪʘʪʴʠ, ʦʪʦʙʨʘʥʥʳʝ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʝʡ, ʚ ʨʘʤʢʘʭ 
 
ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè, ʦʩʚʝʱʘʶʱʠʝ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ 

ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʳʭ ʢʘʜʨʦʚ ʚ 

ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʝʜʝʥʘ 23 ʦʢʪʷʙʨʷ 2019 ʛʦʜʘ ʥʘ ʙʘʟʝ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè. ɺʩʝ ʩʪʘʪʴʠ ʧʨʦʰʣʠ 

ʧʨʦʮʝʜʫʨʫ ʨʝʮʝʥʟʠʨʦʚʘʥʠʷ. 
 

ʅʦʤʝʨ ʞʫʨʥʘʣʘ ʨʘʩʩʯʠʪʘʥ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʪʦʨʳʭ 

ʩʚʷʟʘʥʦ ʩ ʣʝʩʥʳʤ ʢʦʤʧʣʝʢʩʦʤ. ʆʥ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ, 

ʘʩʧʠʨʘʥʪʘʤʠ, ʤʘʛʠʩʪʨʘʥʪʘʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚʝʜʫʱʠʤʠ 

ʫʯʝʥʳʤʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ 

ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʧʨʝʜʝʣʝʥʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ 

ʦʩʦʙʦʝ ʪʨʝʙʦʚʘʥʠʝ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʜʘʧʪʘʮʠʠ ʜʘʥʥʳʭ ʤʘʰʠʥ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʠ ʩ 

ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥʘʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʭʝʤ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʤʘʰʠʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ ʠ ʥʘʟʥʘʯʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʘʤʦʭʦʜʥʳʭ 

ʤʘʰʠʥ ʠʤʝʶʪ ʛʠʜʨʦʦʙʲʝʤʥʦʝ ʨʫʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʧʨʠʚʦʜʦʤ ʥʘ ʧʝʨʝʜʥʶʶ ʠ ʟʘʜʥʶʶ ʦʩʴ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʛʠʜʨʦʦʙʲʝʤʥʳʭ ʧʨʠʚʦʜʦʚ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥ ʠʭ ʘʥʘʣʠʟ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ 

ʩʭʝʤʘ ʛʠʜʨʦʦʙʲʝʤʥʦʛʦ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʭʦʜʥʦʛʦ ʰʘʩʩʠ ʥʘ ʰʠʥʘʭ ʩʚʝʨʭʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʤʘʰʠʥʘʭ ʨʘʟʣʠʯʥʦʛʦ ʢʣʘʩʩʘ ʠ ʢʦʤʧʦʥʦʚʢʠ, ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʷʷ ʨʝʘʣʠʟʦʚʘʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʝʡ ʤʘʰʠʥʳ ʚ ʨʫʯʥʦʤ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ.  

Summary: On the basis of the analysis of modern trends in the development of technical 

support of agricultural production, the directions of development of specialized self-propelled machines 

for agricultural purposes are determined. It is determined that when creating high-tech self-propelled 

machines, a special requirement is placed on steering systems. This is due not only to the possibility of 

adapting these machines to the possibility of automatic control, but also to the safety of their operation. 

This article reviews and analyzes the existing steering systems used on self-propelled machines for 

agricultural purposes. The regularities of the application of various schemes and designs on machines 

of different classes and purposes. It is determined that the majority of self-propelled machines have 

hydro-volume steering with a drive on the front and rear axles. The design features of hydraulic volume 

drives of steering are considered and their analysis is carried out. Based on the information received, a 

schematic diagram of the hydro-volume steering of the self-propelled chassis on ultra-low pressure tires 

with the possibility of electronic control is developed. The proposed scheme can be implemented on 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

10 

 

machines of different classes and layouts, while allowing to realize the possibility of controlling the 

trajectory of the machine in manual, semi-automatic and automatic modes. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʤʦʭʦʜʥʘʷ ʤʘʰʠʥʘ, ʨʫʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʰʠʥʘ ʩʚʝʨʭʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʝ, ʛʠʜʨʦʦʙʲʝʤʥʳʡ ʧʨʠʚʦʜ, ʵʣʝʢʪʨʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ. 

Keywords: self-propelled machine, steering, ultra-low pressure tire, hydro-volume drive, 

electronic control, robotic platform. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʨʝʜʩʪʚ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʰʠʥ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ [5]. ɽʱʝ ʦʜʥʠʤ 

ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʤʘʰʠʥ ʠ 

ʩʦʩʪʘʚʣʝʥʥʳʭ ʥʘ ʠʭ ʙʘʟʝ ʤʘʰʠʥʦʪʨʘʢʪʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ [6]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʘʰʠʥ ʝʱʝ ʙʦʣʝʝ ʚʦʟʨʦʩʣʘ ʚ ʩʚʷʟʠ ʩ 

ʪʝʥʜʝʥʮʠʷʤʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʳʧʦʣʥʷʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʡ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʩ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʫʞʝʩʪʦʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ 

ʢʘʩʘʶʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʦʩʪʠ ʪʝʭʥʠʢʠ ʢ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤ ʠ ʧʨʠʨʦʜʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʧʨʦʙʣʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ 

ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʨʫʣʝʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ[1]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʳ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʥʘ ʰʠʥʘʭ ʩʚʝʨʭʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʤʦʭʦʜʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʣʫʯʰʠʭ 

ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʠ [7]. 

ʅʘ ʘʥʘʣʦʛʘʭ ʩʘʤʦʭʦʜʥʳʭ ʰʘʩʩʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʭʝʤʳ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʭ ʪʠʧʦʚ: 

1) ʇʝʨʝʜʥʠʤ ʫʧʨʘʚʣʷʝʤʳʤʠ ʢʦʣʝʩʘʤʠ. ʊʘʢʘʷ ʩʭʝʤʘ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʙʶʜʞʝʪʥʳʭ ʦʧʨʳʩʢʠʚʘʪʝʣʷʭ ʠ ʨʘʟʙʨʘʩʳʚʘʪʝʣʷʭ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, 

ʪʘʢʠʭ ʢʘʢ ɺʘʨʷʛ, ɹʘʨʩ, ɸʚʠʦʥ, ɹʦʪʘʥʠʢ, StaraImpetador. 

2) ʇʝʨʝʜʥʠʤʠ ʠ ʟʘʜʥʠʤʠ ʫʧʨʘʚʣʷʝʤʳʤʠ ʢʦʣʝʩʘʤʠ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʥʴʰʠʡ ʨʘʜʠʫʩ ʧʦʚʦʨʦʪʘ (ʨʠʩ. 1), ʘ 

ʪʘʢʞʝ ʨʝʞʠʤ çʢʨʘʙʦʚʳʡ ʭʦʜè (ʨʠʩ. 2) ʜʣʷ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥʳ ʧʨʠ ʨʘʙʦʪʝ ʥʘ 

ʩʢʣʦʥʘʭ ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠ ʧʦʯʚʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʦʚʦʨʦʪʝ ʠ 
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ʨʘʟʚʦʨʦʪʝ, ʟʘʜʥʠʝ ʢʦʣʝʩʘ ʩʣʝʜʫʶʪ ʧʦ ʩʣʝʜʫ ʧʝʨʝʜʥʠʭ ʢʦʣʝʩ. 

ʇʨʠʤʝʥʷʝʪʩʷʥʘʩʘʤʦʭʦʜʥʳʭʰʘʩʩʠ Hardi Sapitor, Challenger RoGator, Air Ride-3500, ʆɺʉ-

4224, Damman DT-2500, Damman DT-3200, Jonh Deere 4940, Challenger RoGator. 

 

ʈʠʩʫʥʦʢ 1 ï ʈʘʟʚʦʨʦʪ ʦʧʨʳʩʢʠʚʘʪʝʣʷ 

Amazone Pantera 

 

ʈʠʩʫʥʦʢ 2 ï ʈʝʞʠʤ çʂʨʘʙʦʚʳʡ ʭʦʜè ʥʘ 

ʦʧʨʳʩʢʠʚʘʪʝʣʝ Amazone Pantera 

 

ʈʫʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʟʘʜʥʝʡ ʧʦʜʨʫʣʠʚʘʶʱʝʡ ʦʩʴʶ ʚʳʧʦʣʥʝʥʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ʟʘʜʥʠʝ ʢʦʣʝʩʘ ʚʳʧʦʣʥʷʶʪ ʧʦʜʨʫʣʠʚʘʥʠʝ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʥʘ 7-10 ʛʨʘʜʫʩʦʚ, ʧʨʠ ʵʪʦʤ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʨʫʣʠʚʘʥʠʷ ʦʩʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ 

ʧʝʨʝʤʝʥʥʦʝ ʧʝʨʝʜʘʪʦʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʨʫʣʝʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʟʘʜʥʝʡ ʦʩʠ.  

3) ɹʦʨʪʦʚʦʡ ʩʧʦʩʦʙ ʧʦʚʦʨʦʪʘ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʩʧʦʩʦʙ ʧʦʚʦʨʦʪʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʨʦʠʩʭʦʜʠʪ ʩʨʳʚ ʛʨʫʥʪʘ, ʥʘʨʫʰʘʝʪʩʷ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʜʘʥʥʳʡ ʪʠʧ ʧʦʚʦʨʦʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʩʘʤʦʭʦʜʥʳʭ ʰʘʩʩʠ ʩ ʛʠʜʨʦʦʙʲʝʤʥʦʡ ʪʨʘʥʩʤʠʩʩʠʝʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʩʘʤʦʭʦʜʥʳʭ ʘʰʠʥ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʥʠʤʠ ʠ ʟʘʜʥʠʤʠ 

ʢʦʣʝʩʘʤʠ ʠ ʨʝʞʠʤʘ çʢʨʘʙʦʚʳʡ ʭʦʜè ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ çʛʠʙʢʦʛʦè ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ. 

ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʛʠʜʨʦʦʙʲʝʤʥʦʛʦ 

ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʨʫʣʝʚʳʭ ʫʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʨʘʙʦʯʠʭ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ [2]: 

1) ɻʠʜʨʦʮʠʣʠʥʜʨ ʩ ʜʚʫʭʩʪʦʨʦʥʥʠʤ ʰʪʦʢʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʙʘʣʢʝ ʧʦʨʪʘʣʴʥʦʛʦ 

ʤʦʩʪʘ. ʊʘʢʘʷ ʢʦʤʧʦʥʦʚʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʝʰʝʚʣʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʤʘʰʠʥʳ ʠ ʫʤʝʥʴʰʝʥʠʠ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʢʦʤʧʦʥʦʚʢʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʝʛʫʣʠʨʦʚʘʪʴ ʰʠʨʠʥʫ ʢʦʣʝʠ. ɼʘʥʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʨʫʣʝʚʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ HardiAlpha, HardiSapitor, ChallengerRoGator, AirRide-3500. 

2) ʆʪʜʝʣʴʥʳʡ ʛʠʜʨʦʮʠʣʠʥʜʨ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʚʳʜʚʠʞʥʦʡ ʙʘʣʢʝ ʧʦʨʪʘʣʴʥʦʛʦ ʤʦʩʪʘ. 

ʆʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʰʠʨʠʥʳ ʢʦʣʝʠ ʠ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʰʘʩʩʠ ʩ ʧʦʜʚʝʩʢʦʡ, ʚʳʧʦʣʥʝʥʥʦʡ ʧʨʦʜʦʣʴʥʳʤ ʪʘʥʜʝʤʦʤ. ɼʘʥʥʘʷ ʢʦʤʧʦʥʦʚʢʘ ʧʨʠʤʝʥʷʝʪʩʷ 

AmazonePantera, AgrifacCondor, JohnDeere 4940. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ 

ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʦʚ ʠʭ ʨʘʙʦʪʳ [3].  
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ʅʘ ʣʝʩʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʘʰʠʥʘʭ ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʨʫʣʝʚʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʨʠʚʦʜʦʤ ʚ ʚʠʜʝ ʜʞʦʡʩʪʠʢʘ ʠʣʠ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʦʙʳʯʥʳʤ ʨʫʣʝʚʳʤ 

ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ [10]. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚ ʩʚʦʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪ 

ʵʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʨʫʣʝʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩ ʥʘʙʦʨʦʤ ʨʘʟʣʠʯʥʳʭ ʦʧʮʠʡ [4]. 

ʅʘ ʢʘʬʝʜʨʝ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʩʝʨʚʠʩʘ ɺʦʨʦʥʝʞʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʘʤʦʭʦʜʥʦʛʦ ʰʘʩʩʠ (ʨʠʩ. 3), ʢʦʪʦʨʦʝ, ʠʤʝʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʜʩʪʨʦʝʢ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ ʚ ʩʝʣʴʩʢʦʤ, ʪʘʢ ʠ ʚ 

ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ [8]. 

 

1 ï ʈʘʤʘ; 2 ï ʉʠʣʦʚʘʷ ʫʩʪʘʥʦʚʢʘ; 3 ï ʂʘʙʠʥʘ ʦʧʝʨʘʪʦʨʘ; 4 ï ʇʣʘʪʬʦʨʤʘ; 5 ï ʐʠʥʳ 

ʩʚʝʨʭʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʈʠʩʫʥʦʢ 3 ï ʆʙʱʠʡ ʚʠʜ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʘʤʦʭʦʜʥʦʛʦ ʰʘʩʩʠ ʥʘ ʰʠʥʘʭ ʩʚʝʨʭʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʰʘʩʩʠ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʥʳʭ ʰʠʥ 

ʩʚʝʨʭʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ. 
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ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʰʘʩʩʠ ʙʳʣ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ 

ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʠʭ ʩ ʢʦʥʮʝʧʮʠʝʡ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʣʘʪʬʦʨʤʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʦʙʲʝʤʥʦʛʦ 

ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʧʨʠʚʦʜʦʤ ʥʘ ʧʝʨʝʜʥʶʶ ʠ ʟʘʜʥʶʶ ʦʩʴ, ʦʩʥʘʱʝʥʥʘʷ ʩʠʩʪʝʤʦʡ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʩʘʤʦʭʦʜʥʦʡ 

ʤʘʰʠʥʦʡ ʢʘʢ ʦʧʝʨʘʪʦʨʦʤ, ʪʘʢ ʠ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [9, 10]. 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʬʦʨʤʫʣʦʡ 1-0-3, ʧʨʠʥʷʪʘʷ ʥʘ 

ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ʕʣʝʢʪʨʦʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʭʦʩʥʦʡ ʤʘʰʠʥʳ  

ʩ ʬʦʨʤʫʣʦʡ 1-0-3 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʟʦʨʘ ʩʠʩʪʝʤ ʨʫʣʝʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʩʘʤʦʭʦʜʥʳʭ ʤʘʰʠʥ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʫʣʝʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʘʤʦʭʦʜʥʦʛʦ ʰʘʩʩʠ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʝʢʪʦʨʠʝʡ ʤʘʰʠʥʳ ʚ ʨʫʯʥʦʤ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʘʭ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʤʘʰʠʥʳ, ʥʦ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʆʙʲʝʢʪʦʤ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʨʘʟʚʠʪʠʝè, 

ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʥʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʩʚʦʜʥʳʭ ʦʮʝʥʦʢ ʨʦʩʪʘ ʟʥʘʯʝʥʠʡ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʤ ʥʘʙʦʨʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʣʠ 

ʢʨʠʪʝʨʠʝʚ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʩʣʝʚʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʚʝʩʪʠ ʢʦʤʧʘʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʦʤ ʟʘ ʙʘʟʫ ʩʨʘʚʥʝʥʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʦʠʪ ʚ ʘʧʨʦʙʘʮʠʠ ʥʘ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɸʥʘʣʠʟ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʯʝʚʠʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʝʛʦ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ. 

Summary: The object in relation to which the concept of ñdevelopmentò is used is most 

often the activity of the enterprise. The quantitative approaches used in practice to assess the 

development of an enterprise are mainly based on the use of consolidated estimates of growth in 

values with a limited set of indicators or criteria. Such indicators, as a rule, do not cover all aspects 

of the enterprise and do not fully take into account the specific features of their functioning. It is 

proposed to use a system of relative indicators characterizing the activities of a sectoral enterprise, 

which potentially makes it possible to conduct a comparative analysis in which the industry 

average and standard indicators can be taken as a comparison base. The purpose of the study is to 

test the generated system of relative indicators characterizing its activities on the data of a specific 

industrial enterprise. Analysis of the activities of a particular enterprise revealed the obvious 

problems in the activities of this enterprise. Thus, to study the activities of any enterprise, it is 
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possible to use the indicated groups of indicators in order to assess its condition and development 

prospects. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ, ʦʪʨʘʩʣʝʚʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʠʩʪʝʤʘ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

Keywords: development management, industry enterprises, a system of relative indicators. 

 

ɺɺɽɼɽʅʀɽ 

ʈʘʟʚʠʪʠʝ ʠʤʤʘʥʝʥʪʥʦ ʣʶʙʦʡ ʩʠʩʪʝʤʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʦʮʠʘʣʴʥʦ-

ʢɻʦʥʦʤʠʯʝʩʢʦʡ [3].ʆʙʲʝʢʪʘʤʠ, ʚ ʦʪʥʦʰʝʥʠʝ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ çʨʘʟʚʠʪʠʝè, 

ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ 

ʢʘʢʘʷ-ʪʦ ʝʝ ʯʘʩʪʴ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʢʘʢ ʧʦʜʩʠʩʪʝʤʘ, ʦʪʜʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ 

ʜʝ̫ʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʦʪʜʝʣʴʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. 

ʉʨʝʜʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ:  

ï ʯʝʪʳʨʝʭʚʝʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʘʫʜʠʪ; 

ï ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʬʠʨʤʳ. 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʩʥʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʩʚʦʜʥʳʭ ʦʮʝʥʦʢ ʨʦʩʪʘ ʟʥʘʯʝʥʠʡ ʧʨʠ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʥʘʙʦʨʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʣʠ ʢʨʠʪʝʨʠʝʚ. ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 

ʦʭʚʘʪʳʚʘʶʪ ʚʩʝʭ ʘʩʧʝʢʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʶʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʘʧʨʦʙʘʮʠʠ ʥʘ ʜʘʥʥʳʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ,ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʬʘʢʪʦʨʳ, ʚʳʜʝʣʝʥʥʳʝ ʵʢʩʧʝʨʪʘʤʠ [2], ʨʘʩʩʤʦʪʨʠʤ ʪʝ ʠʟ ʥʠʭ, ʯʪʦ 

ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ 

ʤʘʨʢʝʪʠʥʛʦʚʳʝ (ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ ʘʙʩʦʣʶʪʥʳʤʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ). 

ɻʦʚʦʨʷ ʦ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʚʝʩʪʠ ʢʦʤʧʘʨʘʪʠʚʥʳʡ ʘʥʘʣʠʟ, ʚ ʢʦʪʦʨʦʤ ʟʘ ʙʘʟʫ ʩʨʘʚʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ 

ʩʨʝʜʥʝʦʪʨʘʩʣʝʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ ʍʂ çʄʝʙʝʣʴ ʏʝʨʥʦʟʝʤʴʷè 

(ʪʘʙʣʠʮʘ 1), ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʝʛʦ ʦʪʯʝʪʥʦʩʪʠ [4] ʠ ʦʪʨʘʩʣʝʚʦʡ 

ʩʪʘʪʠʩʪʠʢʠ [2] ʟʘ 2014ï2017 ʛʦʜʳ. 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

17 

 

ɺ ʛʨʫʧʧʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʦʥʜʦʦʪʜʘʯʘ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚ ʨʦʩʪ ʥʘ 

11,68% ʧʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ, ʟʘʪʝʤ ʥʘʯʠʥʘʝʪ ʤʝʜʣʝʥʥʦ ʩʥʠʞʘʪʴʩʷ ʚ 2016 ʛʦʜʫ ʠ 

ʠʩʧʳʪʳʚʘʝʪ ʧʘʜʝʥʠʝ ʥʘ 17,84% ʚ 2017 ʛʦʜʫ, ʩʦʩʪʘʚʠʚ ʚ ʠʪʦʛʝ 91,57% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. 

ʄʘʪʝʨʠʘʣʦʦʪʜʘʯʘ ʪʘʢʞʝ ʧʨʦʭʦʜʠʪ ʧʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʨʝʤʝʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʚ 2015 ʛʦʜʫ, ʧʦʢʘʟʘʚ ʨʦʩʪ ʥʘ 17,34%, ʘ ʜʘʣʝʝ ʫʙʳʚʘʝʪ, ʩʥʠʟʠʚʰʠʩʴ ʧʦ ʠʪʦʛʘʤ 

2016 ʛʦʜʘ ʥʘ 22,36%, ʘ ʧʦ ʠʪʦʛʘʤ 2017 ʛʦʜʘ ï ʥʘ 11,81%, ʠ ʜʦʩʪʠʛʥʫʚ ʚ ʢʦʥʮʝ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʝʨʠʦʜʘ ʦʪʤʝʪʢʠ ʚ 80,34% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʦʩʪ ʧʦ ʠʪʦʛʘʤ 2015 (1,47%) ʠ 2016 (9,30%) ʛʦʜʦʚ, ʠ ʨʝʟʢʦ, ʙʦʣʝʝ 

ʯʝʤ ʥʘ ʯʝʪʚʝʨʪʴ, ʩʥʠʞʘʝʪʩʷ ʢ ʢʦʥʮʫ 2017 ʛʦʜʘ, ʩʦʩʪʘʚʠʚ 82,00% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ɺ 

ʮʝʣʦʤ ʧʦ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʙʱʝʝ ʫʭʫʜʰʝʥʠʝ ʧʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʧʝʨʠʦʜʘ. 

ɺ ʛʨʫʧʧʝ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʧʦ ʠʪʦʛʘʤ 

2017 ʛʦʜʘ ʧʨʝʚʳʰʘʷ ʫʨʦʚʝʥʴ 2014 ʛʦʜʘ ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʥʦʤʠʠ 

ʠʢʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʤʠʪʘʢʞʝ ʤʦʥʦʪʦʥʥʦ ʨʘʩʪʫʪ, ʩʦʩʪʘʚʠʚ ʢ ʢʦʥʮʫ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 113,93% ʠ 139,00% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʧʨʠʷʪʠʝ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʝʝ ʯʝʤ ʰʝʩʪʠʢʨʘʪʥʳʤ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦʤ ʦʙʦʨʦʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘʜ ʪʝʢʫʱʠʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤʠ, ʦʙʣʘʜʘʷ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʣʝʛʢʦ ʠʭ ʧʦʛʘʩʠʪʴ, ʠ ʩʚʝʨʭ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʯʪʦ, ʚʢʫʧʝ ʩ ʫʭʫʜʰʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ, ʢʘʢ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʥʠʞʝ, ʩʥʠʞʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʥʦ ʠ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2014ï2017 ʛʦʜʦʚ ʩʥʠʞʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʫ ʥʝʛʦ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʛʨʫʧʧʝ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʘʞ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ 

ʩʥʠʞʘʝʪʩʷ ʧʦ ʠʪʦʛʘʤ 2015 ʛʦʜʘ ʠ ʝʱʝ ʥʘ ʯʝʪʚʝʨʪʴ ï ʧʦ ʠʪʦʛʘʤ 2016 ʛʦʜʘ, ʘ ʟʘʪʝʤ ʨʘʩʪʝʪ ʥʘ 

58,29%, ʜʦʩʪʠʛʥʫʚ ʢ ʢʦʥʮʫ 2017 ʛʦʜʘ 49,22% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʧʨʦʜʫʢʮʠʠ ʙʳʩʪʨʦ ʫʙʳʚʘʝʪ ʥʘ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʦʤ ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ, ʚ ʢʦʥʮʝ 2017 ʛʦʜʘ 

ʩʦʩʪʘʚʠʚ ʣʠʰʴ 4,80% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ɼʦʣʷ ʨʳʥʢʘ ʚ ʪʝʯʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ 

ʩʥʘʯʘʣʘ ʨʘʩʪʝʪ ʥʘ 19,60% ʚ 2015 ʛʦʜʫ, ʘ ʟʘʪʝʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʙʳʚʘʝʪ, ʩʥʠʟʠʚʰʠʩʴ ʥʘ 

55,04% ʠ 26,17% ʚ 2016 ʠ 2017 ʛʦʜʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʢʦʥʮʝ 2017 ʛʦʜʘ ʜʦʣʷ ʨʳʥʢʘ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʝʥʠʝ ʚ 39,69% ʦʪ ʫʨʦʚʥʷ 2014 ʛʦʜʘ. ɺ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘʣʠʮʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʉʫʤʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ ʍʂ çʄʝʙʝʣʴ 

ʏʝʨʥʦʟʝʤʴʷè ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʨʘʟʚʠʪʠʝ, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʨʘʟʚʠʪʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʢʘʢ ʚ ʩʬʝʨʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ, ʝʱʝ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ, ʚ ʩʬʝʨʝ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʝʜʧʨʠʷʪʠʝ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʧʝʨʠʦʜʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʯʝʪʚʝʨʪʴ ʩʦʢʨʘʪʠʣʦ ʨʘʟʤʝʨʳ ʩʚʦʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʘ ʜʚʝ ʪʨʝʪʠ ï ʚʳʨʫʯʢʫ, ʯʠʩʣʦ ʟʘʥʷʪʳʭ ʩʥʠʟʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ ʧʦʣʦʚʠʥʫ. 

ʂʘʢ ʨʝʟʫʣʴʪʘʪ ï ʩʝʨʴʝʟʥʦʝ ʫʭʫʜʰʝʥʠʝ ʨʳʥʦʯʥʦʡ ʧʦʟʠʮʠʠ. 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

18 

 

ʊʘʙʣʠʮʘ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ ʍʂ çʄʝʙʝʣʴ ʏʝʨʥʦʟʝʤʴʷè ʚ 2014ï2017 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʴ 

2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 

ʟʥʘʯʝʥʠʝ 

ʚ % ʢ 

ʧʨʝʜʳʜʫʱ. 

ʛʦʜʫ 

ʟʥʘʯʝʥʠʝ 

ʚ % ʢ 

ʧʨʝʜʳʜʫʱ. 

ʛʦʜʫ 

ʟʥʘʯʝʥʠʝ 

ʚ % ʢ 

ʧʨʝʜʳʜʫʱ. 

ʛʦʜʫ 

ʟʥʘʯʝʥʠʝ 

ʚ % ʢ 

ʧʨʝʜʳʜʫʱ. 

ʛʦʜʫ 

ʌʦʥʜʦʦʪʜʘʯʘ 4,545 ï 5,076 111,68 5,066 99,80 4,162 82,16 

ʄʘʪʝʨʠʘʣʦʦʪʜʘʯʘ 8,098 ï 9,502 117,34 7,377 77,64 6,506 88,19 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʤʣʥ.ʨ./ʯʝʣ. 1,356 ï 1,376 101,47 1,504 109,3 1,112 73,94 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦʩʪʠ 2,003 ï 2,517 125,66 4,309 171,20 6,708 155,67 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʚʪʦʥʦʤʠʠ 0,804 ï 0,844 104,98 0,881 104,38 0,916 103,97 

ʂʦʵʬʬʠʮʠʝʥʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ 
0,625 ï 0,718 114,88 0,809 112,67 0,871 107,66 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ, % 2,251 ï 0,920 40,87 0,700 76,09 1,108 158,29 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, % 3,683 ï 1,709 46,40 0,235 13,75 0,177 75,32 

ɼʦʣʷ ʨʳʥʢʘ, % 0,199 ï 0,238 119,60 0,107 44,96 0,079 73,83 
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ɺʓɺʆɼʓ 

ɸʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï ʆʆʆ ʍʂ çʄʝʙʝʣʴ ʏʝʨʥʦʟʝʤʴʷè, ï 

ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʠʣ 

ʚʳʷʚʠʪʴ ʦʯʝʚʠʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʝʛʦ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʨʘʟʚʠʪʠʷ. 
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ʋɼʂ 351/354 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʄɽʊʆɼʀʂʀ ʆʎɽʅʂʀ ʋʇʈɸɺʃɽʅʏɽʉʂʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅʆɺ ʀʉʇʆʃʅʀʊɽʃʔʅʆʁ ɺʃɸʉʊʀ ʉʋɹʒɽʂʊʆɺ ʈʌ 

ɺ ʉʌɽʈɽ ʃɽʉʅʓʍ ʆʊʅʆʐɽʅʀʁ 

IMPROVING THE METHODOLOGY FOR ASSESSMENT OF ADMINISTRATIVE 
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ɸʥʥʦʪʘʮʠʷ: ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʈʌ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʜʯʠʥʝʥʠʠ ʈʦʩʣʝʩʭʦʟʘ, ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʵʣʝʤʝʥʪʦʤ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʣʦʞʝʥʥʳʤ ʚ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʈʌ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ 

ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ ʈʌ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʥʘ 

ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ, ʚʦʟʥʠʢʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʝʚʝʨʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ.ɼʝʪʘʣʴʥʦʝ 

ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʠʪʝʪʘ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠè ʧʨʠʚʦʜʠʪ ʢ ʦʩʦʟʥʘʥʠʶ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʝʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ, ʝʝ ʧʦʪʝʥʮʠʘʣʘ ʢ ʫʣʫʯʰʝʥʠʶ. ɺ ʨʘʙʦʪʝ 

ʧʨʝʜʣʦʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʢʦʪʦʨʘʷ ʨʘʟʨʝʰʘʝʪ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Summary: The effectiveness of the executive bodies of the constituent entities of the 

Russian Federation, which are subordinate to the Federal Forestry Agency, is evaluated taking into 

account indicators characterizing the state of forest resources. The scorecard is a key element of 

performance monitoring incorporated into the forestry development program of each constituent 

entity of the Russian Federation. Under these conditions, the question of the correctness of the 

existing methodology for assessing the managerial activity of executive bodies of the constituent 
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entities of the Russian Federation in the field of forest relations becomes relevant. With an 

inadequate assessment of the results of managerial activity at the level of a constituent entity of the 

Russian Federation, which is being formed on the basis of the existing methodology, prerequisites 

arise for making incorrect managerial decisions at the federal level. The purpose of the study is to 

develop proposals for improving the methodology for evaluating the management of executive 

bodies of the constituent entities of the Russian Federation in the field of forest relations. A 

detailed study of the methodology for assessing the effectiveness of the management activity of the 

Kursk Region Forestry Committee within the framework of the implementation of the Kursk region 

state program ñForestry Development in the Kursk Regionò leads to the realization, on the one 

hand, of its imperfection, and, on the other, of its potential to improve . The work proposes an 

improved methodology that solves the identified problems of the existing methodology and 

contributes to a more accurate and objective assessment of the effectiveness of management 

activities. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʬʝʨʘ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ 

ʈʌ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

Keywords: sphere of forest relations, executive authority of a constituent entity of the 

Russian Federation, management efficiency, forestry development program, management 

performance appraisal methodology. 

 

ɺɺɽɼɽʅʀɽ 

ʉʦʩʪʦʷʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʜʯʠʥʝʥʠʠ ʈʦʩʣʝʩʭʦʟʘ, 

ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʠʩʪʝʤʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʪʨʦʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʟʘʣʦʞʝʥʥʳʤ ʚ ʧʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʈʌ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʧʨʦʩ ʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʠ ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʫʨʦʚʥʝ ʩʫʙʲʝʢʪʘ ʈʌ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ, 

ʚʦʟʥʠʢʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʝʚʝʨʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʦʪʥʦʰʝʥʠʡ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʢʦʤʠʪʝʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ [1]. ʆʥ ʚʳʩʪʫʧʘʝʪ 
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ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʠʩʧʦʣʥʠʪʝʣʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠè [2]. 

ʇʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ, ʟʘʱʠʪʳ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʝʩʦʚ, ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʇʨʦʛʨʘʤʤʳ ʠ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ [2]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʇʨʦʛʨʘʤʤʳ ʚ ʝʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ 

ʨʝʝʩʪʨʘ [4], ʬʦʨʤʳ ʦʪʯʝʪʘ [5], ʃʝʩʥʦʡ ʧʣʘʥ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ [3]. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʝʞʝʛʦʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʛʦʜʦʚʦʛʦ ʦʪʯʝʪʘ ʢʦʤʠʪʝʪʘ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʠʪʝʪʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ çʈʘʟʚʠʪʠʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʂʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠè ʧʨʠʚʦʜʠʪ ʢ ʦʩʦʟʥʘʥʠʶ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʝʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ, ʘ ʩ ʜʨʫʛʦʡ, ʝʝ 

ʧʦʪʝʥʮʠʘʣʘ ʢ ʫʣʫʯʰʝʥʠʶ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʦʙʣʝʤʘ ʠʟʫʯʘʝʤʦʡ ʤʝʪʦʜʠʢʠ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʨʘʩʯʝʪʦʤ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʜʧʨʦʛʨʘʤʤ (˞˝̇), ʚʳʧʦʣʥʷʝʤʳʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ: 

ʉʈʄ =
В ʉɼ

ʄʇɿ Ὧ
ὑ
1

ὑ
Ͻ100%, (1) 

ʛʜʝ ʉɼ
ʄʇɿ Ὧ ï ʩʪʝʧʝʥʴ ʜʦʩʪʠʞʝʥʠʷ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ k-ʛʦ ʧʦʢʘʟʘʪʝʣʷ (ʠʥʜʠʢʘʪʦʨʘ), 

ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʷ; 

ὑ ï ʯʠʩʣʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ, 

ʥʦʩʠʪ ʠʟʣʠʰʥʝ ʤʝʭʘʥʠʩʪʠʯʥʳʡ, ʦʛʨʫʙʣʷʶʱʠʡ ʠ ʩʥʠʞʘʶʱʠʡ ʪʦʯʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʚʦʜʠʤʦʡ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨ. ɺ ʦʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʥʠʞʝʩʣʝʜʫʶʱʠʝ 

ʩʦʦʙʨʘʞʝʥʠʷ. 

ɺʳʯʠʩʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʦʪʜʝʣʴʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ (˞˝̇) ʢʘʢ ʩʨʝʜʥʝʛʦ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʠʤʝʣʦ ʙʳ ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʘʣʠʯʝʩʪʚʦʚʘʣʘ ʙʳ ʦʜʥʦʟʥʘʯʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʤʝʨʦʧʨʠʷʪʠʝʤ ʠ ʧʦʢʘʟʘʪʝʣʝʤ, ʪʦ ʝʩʪʴ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘʚʠʩʝʣʦ ʙʳ ʪʦʣʴʢʦ ʦʪ 

ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʤʘʨʢʝʨʦʤ (ʠʣʠ ʦʜʥʠʤ ʠʟ ʪʘʢʦʚʳʭ) ʜʘʥʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ, ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʪʝʢʩʪʘ ʧʨʦʛʨʘʤʤʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʥʦʡ ʚ ʥʝʡ ʤʝʪʦʜʠʢʠ ʥʝʪʨʫʜʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʧʦʢʘʟʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʟʥʘʯʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʥʝʩʢʦʣʴʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʚʤʝʩʪʦ ʩʠʩʪʝʤʳ, ʢʦʛʜʘ ʦʮʝʥʢʘ ʤʝʨʦʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʤʥʦʞʝʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʧʝʨʝʩʝʢʘʶʱʝʛʦʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʜʨʫʛʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʤʝʝʪ ʤʝʩʪʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ 

ʧʦʢʘʟʘʪʝʣʷ  ʨʝʘʣʠʟʘʮʠʝʡ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ çʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè ʟʘ ʜʦʩʪʠʞʝʥʠʝ 

ʝʛʦ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʚʩʝ ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ. ʕʪʦʪ 

ʬʘʢʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʬʦʨʤʫʣʦʡ ʨʘʩʯʝʪʘ ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʆʯʝʚʠʜʥʳʝ ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʦʛʦ ʥʝʜʦʫʯʝʪʘ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʤ 

ʫʨʦʚʥʝ ʨʝʘʣʠʟʘʮʠʠ ʦʜʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʤʝʶʱʝʛʦ ʩʫʱʝʩʪʚʝʥʥʳʡ çʚʢʣʘʜè ʚ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʦ 

ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʦʮʝʥʢʝ ʠʭ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ, ʵʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʟʘʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʝʡ ʨʝʘʣʠʟʘʮʠʠ. ʆʙʨʘʪʥʦʡ ʩʪʦʨʦʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ 

çʚʳʪʷʛʠʚʘʥʠʝè ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʝʘʣʠʟʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʟʘ ʩʯʝʪ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʝʥʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʜʨʫʛʠʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ. 

ʋʯʠʪʳʚʘʷ ʙʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦʜʧʨʦʛʨʘʤʤʳ (˞˝̇ ̃ / )̃, ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ ʨʘʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʠʤʝʶʱʠʡ ʤʝʩʪʦ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʝʪʦʜʠʢʝ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʘ ʈʌ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ (1) 

ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ çʚʢʣʘʜʘè ʦʪʜʝʣʴʥʦ ʚʟʷʪʦʛʦ 

ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʜʦʩʪʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʤ ʝʛʦ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʆʧʠʨʘʷʩʴ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʫʶ ʤʝʪʦʜʠʢʫ, ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʦʛʦ çʚʢʣʘʜʘè ʥʘ ʦʩʥʦʚʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʘ ʠʤʝʥʥʦ ʩ ʧʦʤʦʱʴʶ ʨʘʩʯʝʪʘ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ. ʊʘʢ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʚʝʩʪʠ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, 

ʥʘʧʨʠʤʝʨ Ὢ, ʚʳʨʘʞʘʝʤʳʝ ʬʦʨʤʫʣʦʡ: 

Ὢ=
ˡ̇

В ˡ̇ ὰ
ὒ
1

, (2) 

ʛʜʝ ὒ ï ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ, 

ʚʢʣʶʯʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ ʤʝʨʦʧʨʠʷʪʠʝ; 

ˡ̇  ï ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ; 

ˡ̇  ὰ ï ʦʙʲʝʤ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʠʟ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʨʝʘʣʠʟʘʮʠʶ 

l-ʛʦ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʉʫʤʤʘ ʚʩʝʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Ὢ ʜʣʷ ʦʜʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʥʦʨʤʠʨʦʚʘʥʘ ʢ ʝʜʠʥʠʮʝ. 

ʊʦʛʜʘ ʬʦʨʤʫʣʘ (1) ʧʨʠʦʙʨʝʪʝʪ ʚʠʜ: 

˞˝̇=
В ˞ˑ̇˜ ̝ὯϽὪὯ
ὑ
1

В ὪὯ
ὑ
1

Ͻ100%. (3) 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʨʝʰʘʝʪ ʚʳʷʚʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ 

ʪʦʯʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ, 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ʠ ʚ ʨʘʤʢʘʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʇʦʜʧʨʦʛʨʘʤʤʘ 1 ʇʦʜʧʨʦʛʨʘʤʤʘ 2 ʇʨʦʛʨʘʤʤʘ 

ʩʫʱ. 

ʤʝʪʦʜʠʢʘ 

ʫʩʦʚʝʨʰ. 

ʤʝʪʦʜʠʢʘ 

ʩʫʱ. 

ʤʝʪʦʜʠʢʘ 

ʫʩʦʚʝʨʰ. 

ʤʝʪʦʜʠʢʘ 

ʩʫʱ. 

ʤʝʪʦʜʠʢʘ 

ʫʩʦʚʝʨʰ. 

ʤʝʪʦʜʠʢʘ 

ʉʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʜʧʨʦʛʨʘʤʤʳ 0,750 0,750 1,000 0    

ʉʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʤʫ ʫʨʦʚʥʶ ʟʘʪʨʘʪ 1,000 1,000 1,000 1,000    

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 0,750 0,750 1,000 0    

ʉʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʳ 0,979 0,979 0,861 0,861 1,000 1,000 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʳ 0,734 0,734 0,861 0 0,892 0,722 

ɺʳʚʦʜ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʧʨʦʛʨʘʤʤʳ, ʧʨʦʛʨʘʤʤʳ ʫʜʦʚʣ. ʫʜʦʚʣ. ʩʨʝʜʥ. ʥʝʫʜʦʚʣ. ʩʨʝʜʥ. ʫʜʦʚʣ. 

 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʘʧʨʦʙʠʨʦʚʘʥʘ ʥʘ ʪʦʤ ʞʝ ʤʘʪʝʨʠʘʣʝ, ʯʪʦ ʠ ʩʫʱʝʩʪʚʫʶʱʘʷ. ɺ ʨʘʤʢʘʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʧʨʦʠʟʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʝʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʩʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʤ ʚ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʝ 1 ʜʣʷ ʫʜʦʙʩʪʚʘ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ. 
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ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʜʘʶʪ ʟʘʤʝʪʥʦ ʨʘʟʥʷʱʠʝʩʷ ʨʝʟʫʣʴʪʘʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʱʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʮʝʣʦʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ ï ʩʨʝʜʥʷʷ, ʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ï 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ. 

 

ɺʓɺʆɼʓ 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 1 ʛʦʚʦʨʷʪ ʦ ʥʝʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʨʛʘʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʌ, 

ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʝʪʦʜʠʢʠ, ʠʟʣʦʞʝʥʥʦʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʣʘʙʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʧʨʠʥʠʤʘʝʤʳʭ ʚʳʰʝʩʪʦʷʱʠʤʠ ʠʥʩʪʘʥʮʠʷʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʥʠʪʝʣʷ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ï ʢʦʤʠʪʝʪʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʩʝ ʵʪʦ ʦʜʥʦʟʥʘʯʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʫʩʣʝ ʧʨʝʜʣʦʞʝʥʠʡ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝʤʝʣʴ ʠ ʪʫʨʠʟʤ - ʵʪʦ ʜʚʝ ʦʙʣʘʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʩʪʨʘʥʳ ʉʅɻ 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʩʠʣʴʥʦ ʦʪʩʪʘʶʪ ʦʪ ʤʥʦʛʠʭ ʩʪʨʘʥ ɿʘʧʘʜʘ. ɺʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ 

ʨʘʟʚʠʪʘ ʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʦʛʨʦʤʥʦʛʦ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴ, 

ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʵʢʦʥʦʤʠʢʫ ʨʝʛʠʦʥʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠʩʢʣʶʯʘʝʪ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ, ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ 

ʫʣʫʯʰʘʝʪ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʚʠʪʠʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʝʡ, ʥʝ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʜʥʘ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʈʦʩʩʠʠ - ʵʪʦ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʴʝʨʦʚ, ʦʪʚʘʣʦʚ, ʟʘʙʨʦʰʝʥʥʳʭ ʰʘʭʪ ʠ ʜʨʫʛʠʭ ʦʪʨʘʙʦʪʘʚʰʠʭ ʩʚʦʡ 

ʨʝʩʫʨʩ ʦʙʲʝʢʪʦʚ. ɺ ʛʦʨʦʜʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʡʦʥʘʭ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʨʦʙʣʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ, ʵʪʦ 

ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʙʦʣʴʰʠʭ ʘʛʣʦʤʝʨʘʮʠʡ.  

Summary: Land reclamation and tourism are two areas in which the CIS countries lag far 

behind many Western countries at the present stage. In many areas where the mining industry is 

developed, there is a problem of huge land seizures, which negatively affects the environment and 

the economy of the regions. Implementation of the recreational direction of reclamation of mining 

facilities does not require large-scale capital expenditures, has prospects and takes into account the 

ecological and economic prospects of the region. To date, the development of industry has led to an 

increase in areas not suitable for economic activity ï man-made areas. One of the significant 

problems of Russia is a large number of quarries, dumps, abandoned mines and other objects that 

have spent their life. In cities located in mining areas, the problem of restoration of disturbed 

landscapes is a priority, this is especially important for large agglomerations. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ, 

ʥʘʨʫʰʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʨʴʝʨʳ, ʨʝʢʨʝʘʮʠʷ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ, ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʈʦʩʩʠʷ. 

Keywords: technogenic territories, recreational reclamation, disturbed territories, quarries, 

recreation, reclamation, ecosystem services, Russia. 

  

ɺɺɽɼɽʅʀɽ 

ʈʝʢʨʝʘʮʠʷ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘʷ ʦʪʨʘʩʣʴ ʭʦʟʷʡʩʪʚʘ, ʠʤʝʝʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʟʘʥʷʪʴ 

ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ ʤʠʨʦʚʦʛʦ ʧʘʨʢʦʩʪʨʦʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʙʦʣʴʰʠʤ ʤʘʩʰʪʘʙʦʤ ʨʘʙʦʪ ʧʦ 
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ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʩʢʚʝʨʦʚ ʠ ʧʘʨʢʦʚ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ, ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʥʝʧʨʠʛʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʜʝʣʘʝʤ ʘʢʮʝʥʪ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʟʝʤʝʣʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ ʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʣʴʝʬʘ, ʘ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʳʩʘʞʠʚʘʶʪʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʦʪʚʘʣʘʭ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʤʝʣʠʦʨʘʪʠʚʥʫʶ, ʧʦʯʚʦʟʘʱʠʪʥʫʶ ʠ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʫʶ ʨʦʣʴ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʥʘʰʝʡ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ, ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʣʦʚʦʛʦ ʢʘʨʴʝʨʘ çɹʝʣʳʡ ʢʦʣʦʜʝʮè, 

ʛ.ɺʦʨʦʥʝʞ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʰʝʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʆʙʦʩʥʦʚʘʪʴ ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚʙʣʠʟʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ.  

2. ʆʧʨʝʜʝʣʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʤʝʣʦʚʦʡ ʢʘʨʴʝʨ çɹʝʣʳʡ ʢʦʣʦʜʝʮè,  

ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʘʪʥʝʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʛʥʝʫʧʦʨʥʳʭ ʛʣʠʥ. 

ʊʝʨʨʠʪʦʨʠʷ ʢʘʨʴʝʨʘ ʥʘʭʦʜʠʪʩʷ ʚ 15 ʢʤ ʦʪ ʛ.ɺʦʨʦʥʝʞ, ʚ ʉʝʤʠʣʫʢʩʢʦʤ ʨʘʡʦʥʝ, ʢ ʟʘʧʘʜʫ ʦʪ 

ʤʝʞʜʫʨʝʯʴʷ ɼʦʥ - ɺʝʜʫʛʘ ï ɼʝʚʠʮʘ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 30 ʢʤ
2
. ʆʩʥʦʚʥʳʤ 

ʨʝ ʧʦʣʝʟʥʳʤ ʠʩʢʦʧʘʝʤʳʤ ʨʝ ̫ʚʣʷʶʪʩʷ ʦʛʥʝʫʧʦʨʥʳʝ ʠ ʨʝ ʢʝʨʘʤʠʯʝʩʢʠʝ ʛʣʠʥʳ 

ʨʝ ʢʘʦʣʠʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʅʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ 

ʦʙʲʝʢʪʦʚ ʨʝʢʨʝʘʮʠʠ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʩʣʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ;  ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʧʨʠʯʠʥʝ ʧʦʪʝʨʠ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʧʦ ɺ.ʇ. ɾʫʤʘʨʴ [7];ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʣʘʥʜʰʘʬʪʘ[8]; ʵʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʣʘʥʜʰʘʬʪʘ - ʩʦʩʪʦʷʥʠʝ 

ʥʘʩʘʞʜʝʥʠʡ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʩʢʦʩʪʥʳʭ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʚʠʜʦʚʳʭ ʪʦʯʝʢ, ʨʝʣʴʝʬ ʠ ʝʛʦ ʧʣʘʩʪʠʢʘ, ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ.[8]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʄ.ɸ. ʇʘʰʢʝʚʠʯʘ -  ʮʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʚʠʟʫʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʷʤʳʤ ʠ ʚʠʟʫʘʣʴʥʳʤ 

ʇʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʣʘʥʜʰʘʬʪʘ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʦʨʛʘʥʠʟʤ - ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [9]: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʫʶ ʧʨʦʚʦʜʷʪ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʙʠʣʠʪʘʮʠʠ ʛʦʨʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʨʝʣʴʝʬʦʚ ʠ ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ 

ʝʛʦ ʦʩʚʦʝʥʠʷ; ʤʝʪʦʜʳ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʵʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ ʠ ʤʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦ ɺ.ʀ. ʇʨʝʣʦʚʩʢʦʤʫ [10]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʇʨʦʙʣʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʘʨʫʰʝʥʥʳʭ ʛʦʨʥʦ-ʜʦʙʳʚʘʶʱʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʤʥʦʛʠʤʠ ʫʯʝʥʳʤʠ. ʊʘʢ, ʐʧʦʨʪʴʢʦ ɺ.ʇ., ʇʨʦʢʦʧʝʥʢʦ ɺ.ʀ., 

ʂʠʨʠʯʝʥʢʦ ɽ.ɸ., ʂʠʨʠʯʝʥʢʦ ʆ.ʆ. [1,2,3] ʧʨʝʜʣʘʛʘʣʠ ʧʦʣʥʦʩʪʴʶ ʚʦʟʚʨʘʱʘʪʴ ʟʝʤʣʠ ʚ ʧʨʝʞʥʝʝ 
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ʩʦʩʪʦʷʥʠʝ.çʇʦ ʤʥʝʥʠʶ ʂʠʨʠʯʦʢ ʃ.ʉ., ʊʠʱʝʥʢʦ ɻ.ɺ., ʇʣʫʞʥʠʢ ɻ.ʅ. [4,5,6]ʥʘ ʥʘʨʫʰʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʩʣʝʜʫʝʪ ʩʦʟʜʘʚʘʪʴ ʧʘʨʢʠ, ʙʘʟʳ ʦʪʜʳʭʘ, ʘʛʨʦʢʫʣʴʪʫʨʥʳʝ ʧʣʦʱʘʜʠ, ʠʟʚʣʝʢʘʷ ʦʪ 

ʪʝʨʨʠʪʦʨʠʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʝʤʣʠ, ʥʘʨʫʰʝʥʥʳʝ ʜʦʙʳʯʝʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʚʘʠʚʘʪʴ ʧʦʜ. ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʫʞʜʳ, ʛʜʝ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ 

ʚʦʜʦʝʤʳ, ʠʛʨʦʚʳʝ ʧʣʦʱʘʜʢʠ ʠʣʠ ʟʘʩʪʨʦʡʢʫ.ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʤʫʟʝʠ ʧʦʜ ʦʪʢʨʳʪʳʤ 

ʥʝʙʦʤ, ʩ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʪʝʤʘʪʠʢʦʡ, ʧʨʠʩʫʱʝʡ ʜʣʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ. ʊʘʢʠʝ ʥʘʨʫʰʝʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠʤʦʛʫʪ ʩʪʘʪʴ ʤʝʩʪʘʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʧʨʘʢʪʠʢ ʚ ʫʥʠʚʝʨʩʠʪʝʪʘʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʉʦʟʜʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʥʘ ʤʝʩʪʝ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʠʪ: 

-  ɻ ʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ; 

-  ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

-  ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʫʩʣʫʛ ʠ ʪʦʚʘʨʦʚ; 

- ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ 

ʘʢʪʠʚʥʦʤ ʦʪʜʳʭʝ, ʫʢʨʝʧʣʝʥʠʠ ʟʜʦʨʦʚʴʷ, ʜʣʷ ʧʨʠʦʙʱʝʥʠʷ ʢ ʢʫʣʴʪʫʨʥʳʤ ʮʝʥʥʦʩʪʷʤ; 

- ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ; 

- ʩʦʟʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʥʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ - 

ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʠʭ ʩʦʭʨʘʥʝʥʠʠ; 

çʇʦ ʩʣʦʚʘʤ ʆ.ʄ. ɹʝʨʸʟʢʦ, ʚʩʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝ ʦʙʲʝʢʪʦʚ ʣʘʥʜʰʘʬʪʥʦʡ ʨʝ ʘʨʭʠʪʝʢʪʫʨʳ 

ʧʦ ʨʝ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʨʝ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʝ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʠʭ ʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʝʣʷʪ ʥʘ ʪʨʠ ʨʝ ʛʨʫʧʧʳ:è 

1 ʛʨʫʧʧʘ ï ʪʝʨʨʠʪʦʨʠʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ; 

2 ʛʨʫʧʧʘ ï ʪʝʨʨʠʪʦʨʠʠ ʩʦ ʩʣʦʞʥʳʤʠ ʫʩʣʦʚʠʷʤʠ;   

3 ʛʨʫʧʧʘ ï ʪʝʨʨʠʪʦʨʠʷ ʩ ʦʯʝʥʴ ʩʣʦʞʥʳʤʠ, ʦʩʦʙʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠè 

ʊʝʨʨʠʪʦʨʠʷ ʢʘʨʴʝʨʘ çɹʝʣʦʛʦ ʂʦʣʦʜʮʘè ʧʦ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʫʩʣʦʚʠʡ, ʦʪʥʦʩʠʪʩʷ ʢʦ 2 

ʛʨʫʧʧʝ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʫʯʘʩʪʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʚʨʘʛʦʚ ʩ 

ʟʘʪʘʧʣʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʉʢʣʦʥʳ ʧʦʚʨʝʞʜʝʥʳ ʦʧʦʣʟʥʷʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʥʘʜʝʞʥʦʛʦ 

ʫʢʨʝʧʣʝʥʠʡ. ɺʝʨʭʥʠʡ ʧʦʯʚʝʥʥʳʡ ʩʣʦʡ ʤʘʣʦ ʧʣʦʜʦʨʦʜʝʥ, ʠʤʝʶʪʩʷ ʚʩʢʨʳʚʰʠʝ ʧʦʨʦʜʳ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʢʘʤʠ, ʛʣʠʥʘʤʠ ʠ ʪʷʞʝʣʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. 

çɼʣʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʠ ʧʨʠʝʤʣʝʤʦʡ ʷʚʣʷʝʪʩʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʧʨʠʯʠʥʝ ʧʦʪʝʨʠ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠè ʧʦ ɺ.ʇ. 

ɾʫʤʘʨʴ [7]: ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ ʦʪʥʦʩʠʪʩʷ ʢʦ 2 ʛʨʫʧʧʝ ʣʘʥʜʰʘʬʪʦʚ. 

ɺʩʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʜʘʥʥʦʤ ʦʙʲʝʢʪʝ, ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʠ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʨʠʤʝʨʥʳʡ ʚʦʟʨʘʩʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ï 

20 ï 25 ʣʝʪ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʦʟʘʨʘʩʪʘʥʠʝ, ʧʦʵʪʦʤʫ ʘʩʩʦʨʪʠʤʝʥʪ 

ʜʨʝʚʝʩʥʦʡ, ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʚʠʜʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ. ʇʦ ʰʢʘʣʝ ʜʠʛʨʝʩʩʠʠ ʣʝʩʥʦʡ ʩʨʝʜʳ - II  ʩʪʘʜʠʷ. 

ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʨʘʚʥʘ 0,5 ʯʝʣ.-ʜʥ./ʛʘ, ʠ ʜʠʘʧʘʟʦʥ ʵʪʠʭ 

ʥʘʛʨʫʟʦʢ ʚ ʧʨʝʜʝʣʘʭ 0,3 ï 0,7 ʯʝʣ.-ʜʥ./ʛʘ. çɸʚʪʦʨ ʇʨʝʣʦʚʩʢʠʡ ʨʝ ɺ.ʀ. [10] ʨʝ ʨʘʟʨʘʙʦʪʘʣ: 

ʤʝʪʦʜʳ ʨʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʝ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
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ʨʝ ɻʢʩʢʫʨʩʠʦʥʥʦʛʦ ʧʦʢʘʟʘ ʠ ʨʝ ʤʝʪʦʜʳ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʨʝ ʦʮʝʥʢʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭè. ɺ 

ʨʝ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʚ ʨʝ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ,ʨʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʤʝʪʦʜ ʨʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ  

ʧʣʷʞʥʦ-ʢʫʧʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʥʷʪʠʝ ʨʝ ʨʝʩʫʨʩʳ (R, ʨʝ ʯʝʣ. ʜʥʝʡ) ʨʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʨʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʣʦʱʘʜʠ ʨʝ ʪʝʨʨʠʪʦʨʠʠ (S, ʨʝ ʛʘ), ʝʛʦ ʨʝ ɻʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʨʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ (N, ʨʝ ʯʝʣ./ʛʘ) ʠ ʨʝ ʜʣʠʪʝʣʴʥʦʩʪʠ (T, ʨʝ ʜʥʝʡ) ʥʘʭʦʞʜʝʥʠʷ 

ʥʘ ʨʝ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʨʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʟʦʥʘ, ʪʦ ʨʝ ʝʩʪʴ ʚ ʨʝ ʚʠʜʝ ʬʦʨʤʫʣʳ: 

R  =  S x N x T = 2,4 ʛʘ ʭ 50 ʯʝʣ./ʛʘ  ʭ 130 ʜʥʝʡ = 15 600 ʯʝʣ. ʜʥʝʡ 

ɼʘʣʝʝ, ʟʥʘʷ ʚʝʣʠʯʠʥʫ ʨʝʩʫʨʩʦʚ (R, ʯʝʣ. ʜʥʝʡ) ʠ ʦʧʨʝʜʝʣʠʚ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ 

ʧʦʩʝʱʝʥʠʷ (C, ʨʫʙ./ʯʝʣ. ʜʥʝʡ), ʤʳ ʤʦʞʝʤ ʨʘʩʩʯʠʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʨʝʩʫʨʩʘ (ʕʵ, ʨʫʙ.) ʧʦ ʬʦʨʤʫʣʝ: 

ʕʵ = R x C = 15 600 ʯʝʣè. ʜʥʝʡ ʭ 200 ʨʫʙ./ʯʝʣ. = 3 120 000 ʨʫʙʣʝʡ 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʳʙʳ ʧʨʠʚʣʝʯʝʪ ʣʶʙʠʪʝʣʝʡ ʨʳʙʥʦʡ ʣʦʚʣʠ. ʇʨʝʜʧʦʣʘʛʘʶʪʩʷ 

ʤʠʥʠʤʘʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʚʟʳʩʢʘʥʠʷ ʟʘ ʚʳʣʦʚ ʨʳʙʳ ʥʘ ʚʦʜʦʝʤʝ, ʢʦʪʦʨʳʝ ʧʦʡʜʫʪ ʥʘ ʨʘʟʚʠʪʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ. ʆʙʱʝʝ ʚʦʜʥʦʝ ʟʝʨʢʘʣʦ ʙʫʜʝʪ ʠʤʝʪʴ ʧʣʦʱʘʜʴ 8,5 ʛʘ. 

ʂʨʦʤʝ ʧʣʷʞʥʦʡ ʟʦʥʳ, ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʚʦʣʝʡʙʦʣʴʥʫʶ ʧʣʦʱʘʜʢʫ, ʣʫʞʘʡʢʠ ʜʣʷ 

ʧʦʜʚʠʞʥʳʭ ʠʛʨ, ʧʨʠʯʘʣ ʜʣʷ ʣʦʜʦʢ ʠ ʢʘʪʘʤʘʨʘʥʦʚ. ʇʣʦʱʘʜʢʘ ʜʣʷ ʧʘʣʘʪʦʯʥʦʛʦ ʛʦʨʦʜʢʘ ʠ 

ʧʨʦʩʪʳʝ ʩʙʦʨʥʦ-ʱʠʪʦʚʳʝ ʜʦʤʠʢʠ ʠ ʤʝʩʪʘ ʦʩʥʘʱʝʥʥʳʝ ʜʣʷ ʧʠʢʥʠʢʦʚ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʦʟʝʨʘ, ʧʦʢʨʳʪʫʶ ʣʴʜʦʤ ʜʣʷ ʟʠʤʥʝʡ ʨʳʙʘʣʢʠ ʠ 

ʢʘʪʘʥʠʷ ʥʘ ʢʦʥʴʢʘʭ. 

ʉ.ʅ. ɹʦʙʳʣʝʚ [11] ʩʯʠʪʘʝʪ, ʯʪʦ: çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʠ ʝʸ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʝʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʝ ʨʝʘʣʠʟʫʝʪʩʷ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

- ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʵʢʦʩʠʩʪʝʤʥʦʡ ʫʩʣʫʛʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʝʸ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʫʯʘʪʝʣʷ ʚʳʛʦʜ ʦʪ ʫʩʣʫʛʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʣʘʪʝʞʝʡ (ʢʦʤʧʝʥʩʘʮʠʠ) ʟʘ ʵʢʦʫʩʣʫʛʠ.è 

çʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʨʦʩʪʳʤ ʩʧʦʩʦʙʦʤ ʦʮʝʥʢʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʪʝʨʨʠʪʦʨʠʠ, 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʝʸ ʜʦʣʠ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ɿʝʤʣʠ, ʦʥʘ ʨʘʚʥʘ$33 ʪʨʣʥ.è[11] 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ  ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,052 400 ʤʣʥ.ʢʤĮ, ʵʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 0,01% ʦʪ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ (510,072 ʤʣʥ. ʢʤĮ). ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʜʣʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ, 

ʧʨʠʤʝʨʥʦ, ʚ $3,3 ʤʣʨʜ ï 204 ʤʣʨʜ.ʨʫʙ.[12] 

ɺ ʩʨʝʜʥʝʤ, ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʈʌ ʙʳʚʘʝʪ ʚ ʣʝʩʫ, ʧʨʠʤʝʨʥʦ 53 ʯʘʩʘ/ʛʦʜ [13]. ʇʦ ʩʪʨʘʥʝ 

ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ  ʥʘ 2017 ʛ. ʩʦʩʪʘʚʣʷʝʪ 129ʨʫʙ./ʯʘʩ. (31 000 ʨʫʙ./ʤʝʩ.). 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʣʝʩ ʟʘ ʥʘʰʝ ʚʨʝʤʷʧʨʦʚʦʞʜʝʥʠʝ ʚ ʥʝʤ ʟʘʨʘʙʘʪʳʚʘʝʪ ʪʘʢʞʝ ʢʘʢ ʠ ʤʳ, ʪʦʛʜʘ 

ʢʘʞʜʳʡ ʞʠʪʝʣʴ ʜʦʣʞʝʥ çʧʣʘʪʠʪʴè, ʧʨʠʤʝʨʥʦ, 6 708 ʨʫʙ./ʛʦʜ.  

ɼʣʷ ɺʦʨʦʥʝʞʩʢʦʡ  ʦʙʣʘʩʪʠ ʩʨʝʜʥʷʷ ʟʘʨʘʙʦʪʘʥʥʘʷ ʧʣʘʪʘ ʟʘ 2017 ʛ. ʩʦʩʪʘʚʠʣʘ 27 000 

ʪʳʩ. ʨʫʙ. ʠʣʠ 112 ʨʫʙ./ʯʘʩ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 5 824 ʨʫʙ./ʛʦʜ ʜʣʷ çʟʘʨʘʙʦʪʢʠè ʣʝʩʘ. ʉ ʫʯʝʪʦʤ 

ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ 2,4 ʤʣʥ.ʯʝʣ., ʝʞʝʛʦʜʥʳʝ ʫʩʣʫʛʠ ʦʪ ʣʝʩʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʟʘ ʩʯʝʪ 

ʨʝʢʨʝʘʮʠʠ, ʜʦʣʞʥʳ ʦʮʝʥʠʚʘʪʴʩʷ ʚ 13,9 ʤʣʨʜ. ʨʫʙ. ʊʝʨʨʠʪʦʨʠʷ ʢʘʨʴʝʨʘ çɹʝʣʳʡ ʢʦʣʦʜʝʮè ʯʪʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʦʮʝʥʢʝ ʚ 1 ʤʣʥ.ʨʫʙ. ʚ ʛʦʜ. 

ɼʦʭʦʜ ʦʪ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʥʘ 

ʩʝʛʦʜʥʷ ʧʦʨʷʜʢʘ 900ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ,(ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʈʦʩʩʠʠ 8 ʤʣʥ. ʢʤ
2)
; ʜʣʷ ɺʦʨʦʥʝʞʩʢʦʡ 
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ʦʙʣʘʩʪʠ (0,05 % ʦʪ ʣʝʩʦʚ ʈʦʩʩʠʠ) ʜʦʭʦʜ  ï ʦʢʦʣʦ 0,5 ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ. ʀʪʘʢ, ʦʙʱʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʣʝʩʦʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ, ʧʨʠʤʝʨʥʦ, 14,5 

ʤʣʨʜ. ʨʫʙ. 

 

 ɿɸʂʃʖʏɽʅʀɽ 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʧʣʦʱʘʜʷʭ ʠʟʲʷʪʳʭ ʟʝʤʝʣʴ ʟʘʥʠʤʘʶʪ ʢʘʨʴʝʨʳ, ʧʦʩʣʝ 

ʟʘʢʨʳʪʠʷ ʢʦʪʦʨʳʭ, ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʚʦʟʚʨʘʪʘ ʪʝʭʥʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦ ʧʨʠʛʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʈʝʢʨʝʘʮʠʷ, ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʠʤʝʝʪ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʟʘʥʷʪʴ 

ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʉʦʟʜʘʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʨʘʩʭʦʜʘ ʛʦʨʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʡ ʵʪʘʧ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʠ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʫʩʣʫʛ, ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʝʤʝʣʴ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʟʦʥʳ ʦʪʜʳʭʘ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʠʤʝʪʴ ʩʦʮʠʘʣʴʥʦʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʣʘʩʪʠ. 
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ʋɼʂ 591*52 

ɼʀʅɸʄʀʂɸ ʏʀʉʃɽʅʅʆʉʊʀ ʅɸɼɺʀɼʆɺʆɻʆ ʉʆʆɹʑɽʉʊɺɸ ʂʆʇʓʊʅʓʍ 

ɾʀɺʆʊʅʓʍ ɺʆʈʆʅɽɾʉʂʆʁ ʆɹʃɸʉʊʀ 

DYNAMICS OF THE SUPERSPECIES POPULATIONSIZE OF UNGULATE IN THE 

VORONEZH REGION 

ɹʝʣʦʟʦʨʦʚʘ ɼ.ɺ. ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ ʄʦʨʦʟʦʚʘè, 

ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ 

ʂʣʝʚʮʦʚʘ ɺ.ɺ. 

ʤʘʛʠʩʪʨʘʥʪ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 
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ɸʥʥʦʪʘʮʠʷ: ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠʩʦʦʙʱʝʩʪʚ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥ ʧʨʦʮʝʩʩ ʢʦʣʝʙʘʥʠʷʠʭ ʯʠʩʣʝʥʥʦʩʪʠʟʘ ʧʝʨʠʦʜ 2014 - 2019 ʛʦʜʦʚ. 

ɺʳʷʚʣʝʥʳ  ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʠ ʩʦʩʪʦʷʥʠʷʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʦʛʦ 

ʙʠʦʮʝʥʦʟʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʠʢʠʝ ʢʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʝʩʥʫʶ ʩʨʝʜʫ, ʚʣʠʷʶʪ ʥʘ ʧʨʦʮʝʩʩʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʣʝʩʦʚʦʦʩʪʘʥʦʚʣʝʥʠʷ,ʧʦʵʪʦʤʫ  ʥʝʦʙʭʦʜʠʤʘ ʨʝʛʫʣʷʮʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦ ʠʟʙʝʞʘʥʠʝ 

ʥʘʥʝʩʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʜʘ ʥʘʩʘʞʜʝʥʠʷʤ.  ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ-ʜʝʥʜʨʦʬʘʛʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʨʤʦʚʦʡ ʸʤʢʦʩʪʠ ʦʭʦʪʫʛʦʜʠʡ, ʪʘʢ ʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʪʨʝʙʣʝʥʠʝ ʭʠʱʥʠʢʦʚ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ 

ʝʩʪʝʩʪʚʝʥʥʦʡʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʩʚʝʜʝʥʠʷ ʠʭ ʫʯʘʩʪʠʷ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ ʢ ʤʠʥʠʤʫʤʫ. 

ʀʩʢʣʶʯʝʥʠʝ ʤʦʱʥʦʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʢʦʧʳʪʥʳʭ ʚʳʟʚʘʣʦ ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʚʳʜʚʠʥʫʣʦ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʥʝʨʝʛʫʣʷʨʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʪʘʢʠʝ ʢʘʢ ʤʝʭʘʥʠʟʤ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʣʦʪʥʦʩʪʠ. 

Summary: On the basis of data on the state of ungulate animal communities in the 

Voronezh region, the process of fluctuations in their number for the period 2014 - 2019 was studied. 

The interrelations of changes in the number of ungulates and the state of components of forest 

biocenosisare revealed.  It is established that wild ungulates have a significant impact on the forest 

environment, affect the processes of artificial and natural forest stand, so it is necessary to regulate 

their numbers in order to avoid causing significant harm to plantations.  In recent years the 

Voronezh region has seen a constant increase in prey of dendrofagous that is connected both with 

the increase of the fodder capacity of hunting grounds and carrying out of biotechnical measures. 

The uncontrolled extermination of predators has also disrupted natural population dynamics by 

minimizing their participation in the food chain. The exclusion of a powerful natural factor 

regulating the number and condition of the population of ungulates caused the accumulation of 

unfavorable trends in populations and brought to the fore irregular territorial movements such as the 

mechanism of self-regulation of density 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʡ ʙʠʦʮʝʥʦʟ, ʢʦʧʳʪʥʳʝ ʞʠʚʦʪʥʳʝ, ʜʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ. 

Key words: forest biocenosis, ungulatesanimals, population dynamics. 

 
ɺɺɽɼɽʅʀɽ 

ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʪʨʝʙʣʝʥʠʝ ʚʠʜʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʦʞʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ï ʘʢʪʫʘʣʴʥʘʷ ʠ ʪʨʝʙʫʶʱʘʷ 

ʧʨʠʩʪʘʣʴʥʦʛʦ ʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʢʘʢ ʵʢʦʣʦʛʦʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʧʨʦʙʣʝʤʘ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘʷ ʩʝʡʯʘʩ, ʚ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʦʤ. 

 

ʎɽʃʔ ʈɸɹʆʊʓ 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʧʫʣʷʮʠʠ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʟʫʯʠʪʴ ʧʨʦʮʝʩʩ ʢʦʣʝʙʘʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘ ʧʝʨʠʦʜ 2014 - 2019 ʛʦʜ. ɺʳʷʚʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʠ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʠ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʣʝʩʥʦʛʦ ʙʠʦʮʝʥʦʟʘ. 

 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʃʝʩʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ: ʙʣʘʛʦʨʦʜʥʳʤ ʦʣʝʥʝʤ, ʣʦʩʝʤ ʠ 

ʢʦʩʫʣʝʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014 ï 2019 ʛʦʜʘʭʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʟʠʤʥʝʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʫʯʸʪʘʠ ʫʯʸʪʘ ʧʦ ʤʝʩʪʘʤ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʆʮʝʥʠʚ ʩʦʦʙʱʝʩʪʚʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ: 

ʆʣʝʥʴ ʙʣʘʛʦʨʦʜʥʳʡ ʝʚʨʦʧʝʡʩʢʠʡ (Cervuselaphus) ʧʨʝʜʧʦʯʠʪʘʝʪ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ, 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ ʠ ʪʘʸʞʥʳʝ ʣʝʩʘ, ʙʝʨʝʛʘ ʨʝʢ ʠ ʛʦʨʥʳʝ ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ. 

ɼʘʥʥʳʡ ʚʠʜ ʙʳʣ ʟʘʚʝʟʸʥ ʜʣʷ ʭʦʟʷʡʩʪʚʘ ʧʨʠʥʮʝʩʩʳ ʆʣʴʜʝʥʙʫʨʛʩʢʦʡ, ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʤʘʥʩʢʦʛʦ ʙʦʨʘ. ʉ ʢʦʥʮʘ 30-ʭ ï ʥʘʯʘʣʘ 40-ʭ ʛʦʜʦʚ ʍʍ 

ʚ. ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʚʳʩʝʣʝʥʠʝ ʚ ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʥʘ ʩʝʚʝʨ. ʊʘʢ ʢʘʢ 

ʞʠʚʦʪʥʳʝ ʢʦʥʩʝʨʚʘʪʠʚʥʳ ʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘ ʫʞʝ ʦʩʚʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʟʘʩʝʣʝʥʠʝ ʉʨʝʜʥʝ- ʈʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʥʘʯʘʣʦʩʴ ʣʠʰʴ ʚ 70-ʝ. 

ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʛʨʫʧʧʠʨʦʚʢʘ ʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ ʚ ʩʝʟʦʥ 2018-2019 ʛʛ. ʧʦʢʘʟʘʣʠ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ.[1] 

ʇʦʧʫʣʷʮʠʷ ʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʙʠʣʴʥʘ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ 

ʧʨʠʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʥʘʯʘʣʝ 2019 ʛʦʜʘ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ. 

ʂʦʣʝʙʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʣʝʥʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 368 ʦʩʦʙʝʡ ʚ 2014 ʜʦ 406 ʚ 

2019 ʛʦʜʫ. 

ɺ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʚ ʨʷʜʝ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʯʘʩʪʳʝ ʚʳʭʦʜʳ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ. ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ ʬʘʢʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʠʜʘ ʚ ʥʝʩʚʦʡʩʪʚʝʥʥʳʭ ʝʤʫʩʪʘʮʠʷʭ. 

ʃʦʩʴ (Alcesalces) ï ʟʚʝʨʴ, ʦʙʠʪʘʶʱʠʡ ʥʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʣʫʦʪʢʨʳʪʦʛʦ ʪʠʧʘ. 

ʇʦʩʣʝ ʙʦʣʝʝ ʯʝʤ ʧʦʣʫʚʝʢʦʚʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʣʦʩʴ ʧʦʷʚʠʣʩʷ ʚ ʎʏʆ ʚ ʢʦʥʮʝ 30-ʭ ʛʦʜʦʚ 

ʍʍ ʚ. ʚ ʧʝʨʠʦʜ ʤʠʛʨʘʮʠʠ ʠʟ ʙʝʣʦʨʫʩʩʢʠʭ ʣʝʩʦʚ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. ʉʪʦʡʢʦʩʪʴ ʠ 

ʚʳʥʦʩʣʠʚʦʩʪʴ ʜʘʥʥʳʭ ʢʦʧʳʪʥʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʠ ʩʧʣʦʰʥʦʤʫ ʟʘʩʝʣʝʥʠʶ 

ʫʛʦʜʠʡ. 
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ʇʦʣʥʦʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʦʙʳʯʠ ʜʦʚʦʣʴʥʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʪʨʘʞʘʣʘ 

ʩʪʨʝʤʣʝʥʠʝ ʧʦʣʫʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʧʨʦʜʫʢʮʠʠ ʠ ʪʨʦʬʝʝʚ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʧʨʠ ʦʪʩʪʨʝʣʝ 

ʜʘʚʘʣʦʩʴ ʙʦʣʝʝ ʚʟʨʦʩʣʳʤ ʢʨʫʧʥʳʤ ʦʩʦʙʷʤ, ʚ ʦʩʥʦʚʥʦʤ ʩʘʤʮʘʤ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʠʚʝʣʘ ʢ 

ʥʘʨʫʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʠ, ʩʢʘʟʘʣʘʩʴ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʠ ʩʥʠʞʝʥʠʠ 

ʧʨʠʨʦʩʪʘ. 

ɺ 80-ʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʦ ʚʳʨʘʚʥʠʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚʚʠʜʫ ʩʤʝʥʳ 

ʩʪʨʘʪʝʛʠʠ ʜʦʙʳʯʠ ʥʘ ʤʦʣʦʜʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʧʳʪʥʳʭ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ [2]. 

ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʧʫʣʷʮʠʷ ʣʦʩʷ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʦʚʝʜʸʥʥʦʛʦ ʫʯʝʪʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʦʙʠʪʘʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʣʦʩʷ ʚʘʨʴʠʨʫʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʸʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ 821 ʜʦ 960 ʦʩʦʙʝʡ. ʇʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2017 ʛʦʜ, 

ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ï ʥʘ 2014. ɼʦʧʫʩʢʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ. 

ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 2018-2019 ʛʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʜʘʣʴʥʝʡʰʝʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʣʦʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠ,ʚ ʩʚʷʟʠ ʩ ʛʣʫʙʦʢʠʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ, 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʫʪʦʯʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʞʠʚʦʪʥʳʭ.  

ɺ ʦʪʥʦʰʝʥʠʠ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʦʥ ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ï ʠʜʝʪ 

ʧʨʦʮʝʩʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʝʣʝʢʮʠʠ ʜʨʝʚʦʩʪʦʷ. ʃʦʩʠ ʧʦʝʜʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʨʦʩʣʴ 

ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ ʥʘ ʧʣʦʱʘʜʷʭ ʚʦʟʦʙʥʦʚʣʝʥʠʷ 

ʭʚʦʡʥʳʭ ʠ ʮʝʥʥʳʭ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʣʦʱʘʜʴ ʩʚʦʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ 

ʩʦʩʪʘʚʣʷʝʪ 659,88 ʪʳʩ. ʛʘ. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ (ʤʝʥʝʝ 3 ʣʦʩʝʡ ʥʘ 1 ʪʳʩ. 

ʛʘ ʫʛʦʜʠʡ) ʦʱʫʪʠʤʦʛʦ ʚʨʝʜʘ ʮʝʥʥʳʤ ʣʝʩʘʤ ʦʥʠ ʥʝ ʥʘʥʦʩʷʪ, ʧʦʩʢʦʣʴʢʫ ʧʦʚʨʝʞʜʝʥʠʷ ʩʦʩʥʦʚʳʭ 

ʤʦʣʦʜʥʷʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʟʘʤʝʪʥʳʤʠ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 3,0 ʠ ʙʦʣʝʝ ʦʩʦʙʝʡ 

ʥʘ 1 ʪʳʩ. ʛʘ [3]. 

ʊʘʢʞʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʬʠʢʩʠʨʫʶʪʩʷ ʬʘʢʪʳ ʧʦʩʪʦʷʥʥʦʛʦ ʧʠʪʘʥʠʷ ʣʦʩʝʡ ʥʘ ʧʦʣʷʭ 

ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʙʫʨʪʘʭ ʩʚʝʢʣʳ ʠ ʢʫʢʫʨʫʟʥʳʭ ʧʦʣʷʭ. 

ʂʦʩʫʣʷ (Capre·luscapre·lus)ʥʘʩʝʣʷʝʪ ʩʤʝʰʘʥʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ 

ʪʠʧʘ ʠ ʣʝʩʦʩʪʝʧʴ. ɺ ʯʠʩʪʦʤ ʧʦ ʧʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʭʚʦʡʥʦʤ ʣʝʩʫ ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʧʨʠ 

ʥʘʣʠʯʠʠ ʣʠʩʪʚʝʥʥʦʛʦ ʧʦʜʣʝʩʢʘ. 

ʂʦʩʫʣʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʦʙʠʪʘʪʝʣʝʤ ʣʝʩʦʩʪʝʧʝʡ ʎʝʥʪʨʘʣʴʥʦʛʦ ʏʝʨʥʦʟʝʤʴʷ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʜʘʥʥʳʡ ʚʠʜ ʙʳʣ ʤʘʣʦʯʠʩʣʝʥʥʳʤ, ʪʦʣʴʢʦ ʩ ʥʘʯʘʣʘ 70-ʭ 

ʛʦʜʦʚ ʍʍ ʚ. ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʋʩʤʘʥʩʢʦʤʫ ʙʦʨʫ 

ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʄʥʦʛʦʩʥʝʞʥʳʝ ʪʷʞʸʣʳʝ ʧʝʨʠʦʜʳ ʚ ʢʦʥʮʝ ʟʠʤʳ-ʥʘʯʘʣʝ ʚʝʩʥʳ 2018 ʛʦʜʘ ʠ ʟʠʤʦʡ 2018-

2019 ʛʛ., ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʦʜʠʤʳʝ ʙʠʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʧʦʚʣʠʷʣʠ ʥʘ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʢʦʩʫʣʠ, ʦʪʤʝʯʝʥ ʝʸ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʠʨʦʩʪ. ʇʣʦʱʘʜʴ ʩʚʦʡʩʪʚʝʥʥʳʭ 

ʝʡ ʫʛʦʜʠʡ ʩʦʩʪʘʚʣʷʝʪ 1082,2 ʪʳʩ. ʛʘ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʦʙʣʝʤʫ ʧʦʣʦʚʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ï 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʮʦʚ ʥʘʜ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʘʤʦʢ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʤʘʣʦʝ 
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ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʧʣʦʜʘ ʠ ʜʘʞʝ ʛʠʙʝʣʴ ʩʘʤʦʢ ʚ ʧʝʨʠʦʜ ʩʧʘʨʠʚʘʥʠʷ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʘʤʮʦʚ. 

ʅʘʤʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʘʢʪʳ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 

ʧʦʣʝʚʳʝ ʦʭʦʪʫʛʦʜʴʷ ʠ ʠʭ ʢʦʨʤʣʝʥʠʝ ʥʘ ʧʦʣʷʭ ʢʫʢʫʨʫʟʳ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩʦʠ, ʩʘʭʘʨʥʦʡ 

ʩʚʝʢʣʳ, ʦʟʠʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. ʂʦʩʫʣʠ ʠʥʪʝʥʩʠʚʥʦ ʧʘʩʫʪʩʷ ʚ ʪʘʢʠʭ ʢʦʨʤʥʳʭ ʧʦʣʝʚʳʭ 

ʫʛʦʜʴʷʭ. 

ʄʥʦʛʦʩʥʝʞʥʳʝ ʧʝʨʠʦʜʳ ʚ ʬʝʚʨʘʣʝ-ʤʘʨʪʝ 2018 ʛʦʜʘ ʠ ʟʠʤʦʡ 2018-2019 ʛʛ. ʥʝ 

ʧʦʟʚʦʣʠʣʠ ʢʦʩʫʣʠ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʦʜʢʦʨʤʦʯʥʳʭ 

ʧʣʦʱʘʜʢʘʭ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʜʢʦʨʤʢʫ ʧʨʠʰʣʦʩʴ ʧʨʦʚʦʜʠʪʴ ʚ ʵʢʩʪʨʝʥʥʦʤ ʧʦʨʷʜʢʝ ʩ 

ʚʳʢʣʘʜʢʦʡ ʢʦʨʤʦʚ ʚ ʤʝʩʪʘʭ ʥʘʭʦʞʜʝʥʠʷ ʞʠʚʦʪʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʫʩʠʣʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʩʫʣʠ. 

ɺ 2014 ʛʦʜʫ ʥʘʙʣʶʜʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʩʫʣʠ (4471), ʚ 2015 ï 2016 

ʛʦʜʘʭ ï ʝʸ ʧʨʠʨʦʩʪ. ʅʘʠʙʦʣʴʰʝʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʦʩʦʙʝʡ, 6772, ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2017 

ʛʦʜ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʩʧʘʜ.  

ʂʦʩʫʣʷ ʧʨʦʜʦʣʞʘʝʪ ʫʜʝʨʞʠʚʘʪʴ ʣʠʜʠʨʫʶʱʠʝ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʟʠʮʠʠ ʠʟ-ʟʘ ʦʙʠʣʠʷ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʦʩʪʘʚʣʝʥʥʳʭ ʧʦʩʣʝ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ 2010 ʛʦʜʘ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʝʩʪʦʤ ʜʣʷ ʝʸ ʦʙʠʪʘʥʠʷ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɼʠʘʛʨʘʤʤʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 - ɼʠʘʛʨʘʤʤʘ ʚʘʨʴʠʨʦʚʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʀʟʫʯʠʚ ʜʘʥʥʳʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2014 ï 2018 ʛʦʜʦʚ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʝʙʘʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʩʪʘʙʠʣʴʥʦ,ʦʩʪʘʸʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʘʤʢʘʭ, ʯʪʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 
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ʈʠʩʫʥʦʢ 1 -ɼʠʘʛʨʘʤʤʘ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ

˶ͦͫΈˣ͎͊ͦͪͦ͒ͤ͡·͚ ͔ͦͤ͡Έ˴ͦͫͯ͡Ύ
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ɺ ʎʏʈ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠʢʦʧʳʪʥʳʭ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʵʪʠ ʚʠʜʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʦʭʦʪʳ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ, ʯʪʦ ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʦʙʱʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ɺ ʮʝʣʦʤ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ (ʉʠʜʦʨʦʚ, ɹʫʢʨʝʝʚʘ, 1999; ʉʠʜʦʨʦʚ, 2000, 2003, 

2004) ʦʜʥʦʡ ʠʟ ʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʧʨʠʯʠʥ ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʢʦʧʳʪʥʳʭ ʚ ʢʦʥʮʝ 

ʍʍ  - ʥʘʯʘʣʝ XXI  ʚʝʢʘ ʷʚʣʷʝʪʩʷ  çʮʠʢʣʠʯʝʩʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʟʚʠʪʠʷè ʧʦʧʫʣʷʮʠʡ ʠ 

çʥʝʛʘʪʠʚʥʳʝʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʦʢʘʟʘʚʰʠʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ ʞʠʚʦʪʥʳʭè. 

ɹʨʘʢʦʥʴʝʨʩʪʚʦ, ʢʘʢ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, 

ʪʘʢʞʝ ʦʢʘʟʘʣʦ ʤʦʱʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʩ ʥʘʯʘʣʦ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɼʦ ʥʘʯʘʣʘ 70-ʭ ʛʦʜʦʚ ʧʨʝʦʙʣʘʜʘʣʘ ʥʝʟʘʢʦʥʥʘʷ ʦʭʦʪʘ ʥʘ ʣʦʩʷ. ɹʣʘʛʦʨʦʜʥʳʡ 

ʦʣʝʥʴ ʦʢʘʟʘʣʩʷ ʟʘʪʨʦʥʫʪ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟ-ʟʘ ʦʙʠʪʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʥʘ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɺʣʠʷʥʠʝ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʥʘ ʧʦʣʦʚʦʟʨʘʩʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʩʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ, ʪ.ʢ. 

ʷʨʢʦ ʚʳʨʘʞʝʥʦ ʩʪʨʝʤʣʝʥʠʝ ʜʦʙʳʪʴ ʙʦʣʝʝ "ʪʦʚʘʨʥʦʛʦ" ʟʚʝʨʷ .[4]. 

ʅʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʠʩʪʨʝʙʣʝʥʠʝ ʭʠʱʥʠʢʦʚ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʥʘʨʫʰʝʥʠʶ ʜʠʥʘʤʠʢʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠʟ-ʟʘ ʩʚʝʜʝʥʠʷ ʠʭ ʫʯʘʩʪʠʷ ʚ ʧʠʱʝʚʦʡ ʮʝʧʠ ʢ ʤʠʥʠʤʫʤʫ. ʀʩʢʣʶʯʝʥʠʝ ʤʦʱʥʦʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʨʝʛʫʣʷʮʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢʦʧʳʪʥʳʭ ʚʳʟʚʘʣʦ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʦʧʫʣʷʮʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʥʜʝʥʮʠʡ ʠ ʚʳʜʚʠʥʫʣʦ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʥʝʨʝʛʫʣʷʨʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʢʘʢ ʤʝʭʘʥʠʟʤ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʣʦʪʥʦʩʪʠ [4]. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʯʪʦ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʚʣʠʷʶʪ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʪʘʢʠʝ ʢʘʢ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʮʠʢʣʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʦʤ ʠʟʤʝʥʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʢʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ.     
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MATHEMATICAL MODELING OF THE CENTRAL NAPANEE ROT BUTT LOGS OF PINE 
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 ɸʥʥʦʪʘʮʠʷ: ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʨʘʩʢʨʷʞʝʚʢʠ ʭʣʳʩʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʨʘʥʝʝ ʚʳʭʦʜ ʧʦʣʫʯʝʥʥʳʭ ʩʦʨʪʠʤʝʥʪʦʚ ʚʩʝʭ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚʦʟʤʦʞʥʳʭ ʜʠʘʤʝʪʨʦʚ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʫʨʘʚʥʝʥʠʷ ʦʙʨʘʟʫʶʱʝʡ ʧʦʟʚʦʣʷʪ ʚʳʯʠʩʣʠʪʴ ʪʦʯʥʦ 

ʩʨʝʜʥʠʡ ʠʣʠ (ʩʨʝʜʠʥʥʳʡ) ʜʠʘʤʝʪʨ ʜʣʷ ʚʳʧʠʣʠʚʘʝʤʦʛʦ ʩʦʨʪʠʤʝʥʪʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʩʣʝʜʩʪʚʠʝ 

ʥʝʙʦʣʴʰʦʛʦ ʥʝ ʷʚʥʦʛʦ ʨʘʟʙʨʦʩʘ ʪʦʣʱʠʥʳ ʭʣʳʩʪʦʚ ʚ ʢʘʞʜʦʤ ʩʝʯʝʥʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ  

ʨʘʩʩʝʠʚʘʥʠʝ ʜʠʘʤʝʪʨʦʚ ʧʦʣʫʯʘʝʤʳʭ ʩʦʨʪʠʤʝʥʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ, 

ʚʳʯʠʩʣʝʥʥʦʛʦ ʧʦ ʤʦʜʝʣʠ. 

Summary: To form a combinatorial model of bucking whips, it is necessary to determine in 

advance the yield of the obtained assortments of all presumably possible diameters. The developed 

equations of the generatrix will allow to calculate exactly the average or (median) diameter for the 

cut assortment, while due to a small non-explicit variation in the thickness of the whips in each 

section, there will be a dispersion of the diameters of the resulting assortments relative to the 

average value calculated by the model. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʢʨʦʷ, ʭʣʳʩʪ, ʛʝʦʤʝʪʨʠʷ ʥʘʧʝʥʥʳʭ ʛʥʠʣʝʡ, 

ʨʘʩʢʨʷʞʝʚʢʘ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʩʦʨʪʠʤʝʥʪʦʚ, ʤʦʜʝʣʠ ʩʪʚʦʣʦʚ. 

Keywords: optimization of cutting, whip, geometry of the filled rot, bucking, the maximum 

volume of assortments, models of trunks. 

 

ɺɺɽɼɽʅʀɽ 

ɿʘʛʦʪʦʚʢʘ ʣʝʩʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ ʫʭʦʜʘ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʨʷʜʘ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ 

ʫʣʫʯʰʝʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʦʧʨʝʜʝʣʷʝʪ ʥʘʠʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩ, 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʘʚʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤ ʢʨʫʛʣʳʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʠ ʫʣʫʯʰʘʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʦʬʝʩʩʦʨ ʥʘʰʝʛʦ ʚʫʟʘ ɺ.ʉ. 

ʇʝʪʨʦʚʩʢʠʡ [1,2] ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʫ ʜʨʝʚʝʩʥʳʭ ʩʪʚʦʣʦʚ ʚʳʷʚʠʣʠ ʠ ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ ʙʦʣʝʝ 10%  ʩʪʚʦʣʦʚ, ʚʭʦʜʷʱʠʝ ʚ ʯʠʩʣʦ ʧʦʨʘʞʝʥʥʳʭ, ʠʤʝʣʠ ʛʥʠʣʠ, ʥʝ ʩʝʤʝʪʨʠʯʥʳʝ ʝʩʪʴ 

ʩʤʝʱʝʥʥʳʝ ʦʪ ʮʝʥʪʨʘ ʦʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʦʤʣʝʚʦʛʦ ʪʦʨʮʘ, ʩ ʥʝʧʨʘʚʠʣʴʥʦʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 
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ʬʦʨʤʦʡ ʩʝʯʝʥʠʷ. ɿʘʢʦʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʫ ʪʘʢʠʭ ʛʥʠʣʝʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʠʟʚʝʩʪʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʤʦʜʝʣʠ ʩʦʩʥʦʚʳʭ ʩʪʚʦʣʦʚ ʧʦʨʘʞʝʥʥʳʭ ʥʘʧʝʥʥʦʡ 

ʛʥʠʣʴʶ 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʦʣʴʢʦ ʮʝʥʪʨʘʣʴʥʦʡ 

ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ. 

- ʜʠʘʤʝʪʨ ʛʥʠʣʠ ʜʣʷ  ʢʦʤʣʝʚʦʤ ʪʦʨʮʝ dɻ, 

- ʪʝʢʫʱʠʝ ʜʣʠʥʳ ʋɻi ʠ ʪʝʢʫʱʠʝ ʜʠʘʤʝʪʨʳ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ 2ʍɻi ʯʝʨʝʟ 0,1 ʤ ʧʦ ʚʩʝʡ 

ʜʣʠʥʝ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

- ʜʣʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ hɻ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦʣʫʯʠʤ ʠʩʢʦʤʳʝ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ: 

- ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʛʥʠʣʠ 
ɻ

ɻ

h

ʋ
i , 

-ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʛʥʠʣʠ 
ɻ

ɻ

d

ʍ
i

2
. 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʭʣʳʩʪʘ. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ hɻ, dɻ, 
ɻ

ɻ

h

ʋ
i

,
ɻ

ɻ

d

ʍ
i

2
 ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʨʠʚʘʷ ʦʙʨʘʟʫʶʱʘʷ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥʘʭ ʜʣʷ ʩʦʩʥʦʚʳʭ 

ʭʣʳʩʪʦʚ (ʨʠʩ.2). 

10 ͫ  ͣ 10 

ͫ ͣ

d  ˥
н͎̆
1 

н͎̆
2 

н͎̆1 

̂1͎ 

̂2͎ 

̂1͎ 

h  ͎
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ʈʠʩʫʥʦʢ 2 - ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ 
ɻ

ɻ

d

ʍ2
 ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʣʠʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʥʠʣʠ 
ɻ

ɻ

h

ʋ
i ʜʣʷ ʩʦʩʥʳ. 

ʂʘʢ ʫʢʘʟʘʥʦ ʨʘʥʝʝ, ʦʙʨʘʟʫʶʱʘʷ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘ ʢ ʧʘʨʘʙʦʣʦʠʜʫ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʦʥʘ ʙʫʜʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

ù
ù

ú

ø

é
é

ê

è
+ö
ö
÷

õ
æ
æ
ç

å
+ö
ö
÷

õ
æ
æ
ç

å
= ɻ

ɻ

ɻ
ɻ

ɻ

ɻ
ɻɻɻ a

h

Y
a

h

Y
adX 21

2

02                                                                           (1) 

ʛʜʝ ɻɻɻ aaa 210 ,,  - ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʩ ʛʨʘʬʠʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠʩʫʥʦʢ (2) ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʪʘʙʣʠʮʫ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ  
ɻ

ɻ

h

ʋ
 ʠ ʩʨʝʜʥʠʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ɻ

ɻ

d

ʍ2
 ʪʘʙʣʠʮʘ 1. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʄʝʪʦʜʦʤ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʜʣʷ ʫʨʘʚʥʝʥʠʷ (1): 

ʜʣʷ ʩʦʩʥʦʚʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʦʥʠ ʨʘʚʥʳ 

1,225,0,755,0 210 =-=-= ɻɻɻ aaa  

 0                    0.2                   0.4                   0.6                  0.8                    1 

1 
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ʊʘʙʣʠʮʘ 1 ï ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ  
ɻ

ɻ

h

ʋ
 ʠ 

ɻ

ɻ

d

ʍ2
 ʜʣʷ ʩʦʩʥʦʚʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ. 

ʇʦʨʦʜʘ 
ɿʥʘʯʝʥʠʝ 

ɻ

ɻ

d

ʍ2
ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʛʥʠʣʠ  

ɻ

ɻ

h

ʋ
 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 

ʉʦʩʥʘ 1 0,97 0,93 0,86 0,79 0,7 0,59 0,47 0,43 0,19 0,015 

 

ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ (1), ʧʦʣʫʯʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʘʧʝʥʥʦʡ 

ʛʥʠʣʠ ʩ ʢʨʫʛʣʳʤ ʧʦʧʝʨʝʯʥʳʤ ʩʝʯʝʥʠʝʤ ʜʣʷ ʩʦʩʥʳ 

ù
ù

ú

ø

é
é

ê

è
+öö
÷

õ
ææ
ç

å
-öö

÷

õ
ææ
ç

å
-= 1225,0755,02

2

ɻ

ɻ

ɻ

ɻ
ɻɻ

h

Y

h

Y
dX                                                  (2) 

 ʊʘʙʣʠʮʘ 2 ï ʆʰʠʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʧʝʥʥʦʡ 

ʛʥʠʣʠ ʩʦʩʥʦʚʳʭ ʭʣʳʩʪʦʚ ʚ % ʦʪ ʜʠʘʤʝʪʨʘ ʛʥʠʣʠ ʚ ʢʦʤʣʝʚʦʤ ʩʝʯʝʥʠʠ 

ʇ
ʦ
ʢ
ʘ
ʟ
ʘ
ʪ
ʝ
ʣ
ʠ
 

ʦ
ʰ
ʠ
ʙ
ʢ
ʠ

 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʜʣʠʥʳ ʚ ʜʦʣʷʭ ʜʣʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʥʠʣʠ 

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1 

max%D  

 

ʉ
ʦ
ʩ
ʥ
ʘ

 

0 2,66 3,8 5,71 8,55 9,47 12,78 15,07 18,3 20,93 23,01 

..% ʢʚʩʨD

 

ʉ
ʦ
ʩ
ʥ
ʘ

 

0 0,77 1,22 2,03 2,79 4,02 4,78 5,21 6,03 7,13 8,29 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʳʭ ʉ.ʅ.ɻʦʨʰʠʥʘ [1], ɺ.ʉ. ʇʝʪʨʦʚʩʢʦʛʦ [2,3,4] ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʝ ʨʘʟʚʠʪʘ ʛʥʠʣʴ ʥʘ ʧʥʝ dɻ, ʪʝʤ ʚʳʰʝ ʦʥʘ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ ʧʦ 

ʩʪʚʦʣʫ hɻ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʩʦʩʥʳ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨʤʫʣʳ 

ʧʨʦʬ. ɺ.ʉ. ʇʝʪʨʦʚʩʢʦʛʦ [2]: 

ʧʨʠ ɻɻ

ʩ

ɻɻ ddhʤd 104018,0 2 +=¢                                                          (3) 

ʧʨʠ 4939550018,0 2 -+-= ɻɻ

ʩ

ɻɻ ddhʤd =                                            (4) 

ʛʜʝ 
ʩ

ɻɻ hd ,  - ʜʠʘʤʝʪʨ ʠ ʜʣʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʩʦʩʥʳ. 

 ʇʨʠ ʠʟʚʝʩʪʥʦʤ ʜʠʘʤʝʪʨʝ ʛʥʠʣʠ ʚ ʢʦʤʣʝ ʭʣʳʩʪʘ  ɻd  ʠ ʝʝ ʜʣʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ hɻ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ( )ñ=
ɻh

ɻɻɻɻ dyʍdV
0

22 .2
4

p
                                                                                   (5) 

ʆʩʫʱʝʩʪʚʠʚ ʧʦʜʩʪʘʥʦʚʢʫ 2ʍɻ ʠʟ ʬʦʨʤʫʣʳ (2) ʠ ʧʨʦʚʝʜʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʤ ʬʦʨʤʫʣʳ 

ʦʙʲʝʤʘ ʜʣʷ ʩʦʩʥʦʚʦʡ 
ʩ

ɻV   

ɻɻ

ʩ

ɻ hV 2382,0=                                                                                                   (6) 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʫʣʳ (6) ʚʳʟʳʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʥʘ ʧʨʘʢʪʠʢʝ hɻ 

ʥʝʚʦʟʤʦʞʥʦ ʠʟʤʝʨʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʚʠʩʠʤʦʩʪʠ (7), (8) ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʘ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ, ʟʘʚʠʩʷʱʠʝ ʪʦʣʴʢʦ ʦʪ ʜʠʘʤʝʪʨʘ 

ʛʥʠʣʠ ʚ ʪʦʨʮʝ ʢʦʤʣʷ ʭʣʳʩʪʘ: 

ʧʨʠ 
34 82,328,1518,0 ɻɻ

ʩ

ɻɻ ddVʤd +=¢                                                     (7) 

ʧʨʠ 
234 72,1889,15019118,0 ɻɻɻ

ʩ

ɻɻ dddVʤd -+-==                                  (8) 

 

ɺʓɺʆɼʓ 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʘʜʘʯ ʧʨʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʢʨʷʞʝʚʢʠ ʭʣʳʩʪʦʚ ʥʘ ʙʨʝʚʥʘ ʦʪʨʘʞʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʥʘʧʨʘʚʣʝʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʪʚʦʣʦʚʦʡ 

ʜʨʝʚʝʩʠʥʳ ʥʘ ʩʦʨʪʠʤʝʥʪʳ ʢʨʫʛʣʦʛʦ ʣʝʩʘ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʭʣʳʩʪʦʚ, ʙʨʝʚʝʥ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ ʫʯʝʪʘ ʠ ʩʦʨʪʠʨʦʚʢʠ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʧʨʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʛʝʦʤʝʪʨʠʠ ʥʘʧʝʥʥʳʭ ʛʥʠʣʝʡ ʚ ʧʦʣʫʯʝʥʥʳʭ ʢʦʤʣʝʚʳʭ 

ʙʨʝʚʥʘʭ ʩʪʚʦʣʦʚ ʦʪ ʨʫʙʦʢ ʫʭʦʜʘ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ 

ʨʘʩʯʝʪʘ ʦʙʲʝʤʘ ʟʜʦʨʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʘʧʝʥʥʦʡ ʛʥʠʣʠ ʚ ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʭʣʳʩʪʦʚ. 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʂʘʡʜ ɾ. ʆʧʪʠʤʠʟʘʮʠʷ ʨʘʩʢʨʷʞʝʚʢʠ ʩʦʩʥʦʚʳʭ ʠ ʜʫʙʦʚʳʭ ʭʣʳʩʪʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʧʨʦʭʦʜʥʳʭ ʨʫʙʦʢ. ɼʠʩ. ʥʘ ʩʦʠʩʢ. ʫʯ. ʩʪ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ɺʃʊʀ, ɺʦʨʦʥʝʞ, 1984 " 171ʩ. 

2. ʇʝʪʨʦʚʩʢʠʡ ɺ.ʉ. ɻʫʩʤʘʥ ʃ.ɸ. ʄʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʫʙʦʢ 

ʫʭʦʜʘ ʟʘ ʣʝʩʦʤ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʩʦʨʪʠʤʝʥʪʦʚ ʢʨʫʛʣʦʛʦ ʣʝʩʘ. ɼʝʧ. ʚ 

ɺʀʅʀʊʀ "ɼʝʧʦʥʠʨʦʚʘʥʥʳʝ ʨʫʢʦʧʠʩʠ", ʄ., 1994 - 14 ʩ. 

3. ʂ ʚʦʧʨʦʩʫ ʦʙʦʩʥʦʚʘʥʠʷ ʬʦʨʤʳ ʭʣʳʩʪʦʚ, ʠʤʝʶʱʠʭ ʢʨʠʚʠʟʥʫ / ɻʫʜʢʦʚ ɸ.ʖ., 

ʉʚʠʨʠʜʦʚ ɺ.ɻ., ɼʦʣʛʦʚ ʆ.ʃ. / ɸʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ XXI ʚʝʢʘ: 

ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 2014. ʊ. 2.  ̄5-2 (10-2). ʉ. 174-178. 

4. ɻʫʜʢʦʚ, ɸ.ʖ. ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʬʦʨʤʳ ʤʘʣʦʤʝʨʥʳʭ ʭʣʳʩʪʦʚ [ʊʝʢʩʪ] / ɸ. 

ʖ. ɻʫʜʢʦʚ, ɺ. ɻ. ʉʚʠʨʠʜʦʚ, ʆ. ʃ. ɼʦʣʛʦʚ// ɸʢʪʫʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ : ɺʦʨʦʥʝʞ, 2014. - ˉ 4, ʯ. 3 (9-3). - ʉ. 428-432. ï eLIBR 

 

 

 

 

 

 

 

 

 

 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

41 

 

ʋɼʂ 630*323.4 

ʆʇʊʀʄʀɿɸʎʀʗ ʈɸʉʂʈʆʗ ɹɽʈɽɿʆɺʓʍ ʍʃʓʉʊʆɺ ʇʈʀ ɿɸɻʆʊʆɺʂɽ 

ʌɸʅɽʈʅʆɻʆ ʉʓʈʔʗ 

OPTIMIZATION OF CUTTING BIRCH WHIPS IN THE PREPARATION OF PLYWOOD RAW 

MATERIALS 

ɻʫʜʢʦʚ ɸ.ʖ., ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ, ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɻ.ʌ. ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ 

 Gudkov A.Y., Candidate of Technical 

Sciences, associate professor, FSBEI HE 

çVoronezh State University of Forestry 

and Technologies named after G.F. 

Morozovè, Russia, Voronezh 

ɿʝʤʣʷʢʦʚ ɸ.ɸ., ʤʘʛʠʩʪʨ ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɻ.ʌ. ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ 

 Zemlyakov A.A.., master of FSBEI HE 

çVoronezh State University of Forestry 

and Technologies named after G.F. 

Morozovè, Russia, Voronezh 

 

ɸʥʥʦʪʘʮʠʷ: ɺʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʩʦʨʪʠʤʝʥʪ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ 

ʜʨʝʚʝʩʠʥʳ ʣʝʩʦʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʜʦʧʫʩʢʘʝʤʳʤʠ ʚ ʥʝʤ ʧʦʨʦʢʘʤʠ 

ʠ ʠʭ ʨʘʟʤʝʨʘʤʠ. ɺ ʜʨʝʚʝʩʠʥʝ ʦʙʳʯʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʨʦʢʦʚ, ʥʦ 

ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʝ ʧʦ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʘ ʧʦ ʦʜʥʦʤʫ ʠʟ ʥʠʭ, ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʟʥʘʝʪʩʷ ʢʘʢ ʥʘʠʙʦʣʴʰʝʝ. ʅʝʢʦʪʦʨʳʝ ʧʦʨʦʢʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʧʨʦʪʷʞʝʥʠʝ ʧʦ ʜʣʠʥʝ ʩʪʚʦʣʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʪʘʣʴʥʳʭ ʥʦʩʠʪ ʤʝʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ʕʪʦ 

ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʘʥʷʪʴ ʠʭ ʠʣʠ ʩʚʦʜʠʪʴ ʜʦ ʨʘʟʤʝʨʦʚ, ʜʦʧʫʩʢʘʝʤʳʭ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʩʦʨʪʦʤ ʣʝʩʦʧʨʦʜʫʢʮʠʠ. ʋʧʨʘʚʣʷʷ ʨʘʩʢʨʦʝʤ ʩʪʚʦʣʦʚ ʤʦʞʥʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʣʝʩʦʩʝʯʥʳʡ ʬʦʥʜ. 

Summary: an Important indicator characterizing the assortment is the quality of wood, 

which is determined mainly by the defects allowed in it and their size. In wood several defects are 

usually present at the same time, but the assessment of quality is made not on their set, and on one 

of them which negative influence is recognized as the greatest. Some defects have a large extent 

along the length of the trunk, the spread of the rest is local. This makes it possible to eliminate them 

or reduce them to the size allowed by a particular variety of forest products. Managing the opening 

of trunks can be most effectively used provided cutting Fund. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʢʨʦʷ, ʭʣʳʩʪ, ʬʘʥʝʨʥʦʝ ʩʳʨʴʝ, ʨʘʩʢʨʷʞʝʚʢʘ, 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ ʩʦʨʪʠʤʝʥʪʦʚ, ʤʦʜʝʣʠ ʩʪʚʦʣʦʚ. 

Keywords: optimization of cutting, whip, plywood raw materials, bucking, the maximum 

volume of assortments, models of trunks. 

 

ɺɺɽɼɽʅʀɽ 

ʆʢʦʣʦ 87% ʦʙʲʸʤʘ ʟʘʛʦʪʦʚʣʷʝʤʦʡ ʜʨʝʚʝʩʠʥʳ ʚʳʚʦʟʠʪʩʷ ʠʟ ʣʝʩʦʩʝʢ ʚ ʚʠʜʝ ʜʝʨʝʚʴʝʚ ʠ 

ʭʣʳʩʪʦʚ ʠ ʪʦʣʴʢʦ 13% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʦʨʪʠʤʝʥʪʥʫʶ ʚʳʚʦʟʢʫ [1, 2]. ʆʧʪʠʤʘʣʴʥʘʷ 

ʨʘʩʢʨʷʞʸʚʢʘ ʭʣʳʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʝʢʠ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʦʙʲʸʤʦʚ ʦʪʭʦʜʦʚ ʠ 

ʤʘʢʩʠʤʠʟʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʭʦʜʘ ʬʘʥʝʨʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. 

ʆʥʘ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʣʝʩʦʩʝʢʝ ʫ ʧʥʷ. ʇʦʵʪʦʤʫ ʠʤʝʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʘʪʴ ʨʷʜ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʧʦʤʦʯʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʢʨʷʞʸʚʢʠ ʭʣʳʩʪʦʚ ʥʘ ʬʘʥʝʨʥʳʝ ʢʨʷʞʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʦʣʫʯʠʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʤʦʜʝʣʠ ʩʪʚʦʣʦʚ ʙʝʟ ʩʫʯʴʝʚ, ʭʣʳʩʪʦʚ, 

ʩʦʨʪʠʤʝʥʪʦʚ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɿʘʜʘʯʘ ʚʧʦʣʥʝ ʨʘʟʨʝʰʠʤʘ, ʝʩʣʠ ʧʨʦʚʝʩʪʠ ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʨʘʩʢʨʷʞʝʚʢʠ ʥʘ ʣʝʩʦʩʝʢʝ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʭʝʤʘʤ ʠ ʚʳʙʨʘʪʴ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ. 

ɺ ʈʦʩʩʠʠ, ʢʘʢ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ 

ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʥʳʭ ʥʠʞʥʠʭ ʩʢʣʘʜʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʨʘʩʢʨʷʞʝʚʢʠ ʭʣʳʩʪʦʚ [1, 2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ, ʧʨʦʛʨʘʤʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʘʩʢʨʦʷ ʭʣʳʩʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʢʨʷʞʝʚʦʯʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʤʠʥʠʤʠʟʠʨʫʝʪ 

ʦʙʲʝʤ ʦʪʭʦʜʘ ʜʨʝʚʝʩʠʥʳ. ʕʪʦ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʦʙʲʸʤ 

ʩʦʨʪʠʤʝʥʪʦʚ, ʧʦʣʴʟʫʶʱʠʭʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʧʨʦʩʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʘʥʝʨʥʦʝ ʩʳʨʴʸ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʩʢʨʷʞʝʚʦʯʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʫʞʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʪʚʦʣʦʚ ʙʝʟ 

ʩʫʯʴʝʚ, ʭʣʳʩʪʦʚ ʠ ʢʨʫʛʣʳʭ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʪ ʠʭ 

ʙʦʢʦʚʳʝ ʦʙʨʘʟʫʶʱʠʝ. 

ʅʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʢʨʦʷ ʩʪʚʦʣʦʚ, ʭʣʳʩʪʦʚ, ʢʨʷʞʝʡ ʷʚʣʷʶʪʩʷ ʮʝʣʝʚʳʝ 

ʬʫʥʢʮʠʠ ʨʘʩʢʨʦʷ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ʆʧʨʝʜʝʣʠʤʩʷ ʩ ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʨʘʩʢʨʷʞʸʚʢʘ ʭʣʳʩʪʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʳʭʦʜʘ ʬʘʥʝʨʥʦʛʦ ʩʳʨʴʷ. 

ʉʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʤʫ ʩʝʡʯʘʩ ɻʆʉʊ 9462-88 çʃʝʩʦʤʘʪʝʨʠʘʣʳ ʢʨʫʛʣʳʝ ʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜè ʠʩʧʦʣʴʟʫʝʤ ʨʘʟʤʝʨʳ ʬʘʥʝʨʥʳʭ ʢʨʷʞʝʡ ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1. 

ɺʳʜʝʨʞʢʘ ʠʟ ɻʆʉʊ 9462-88 çʃʝʩʦʤʘʪʝʨʠʘʣʳ ʢʨʫʛʣʳʝ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜè 

ʇʦʨʦʜʘ ʜʨʝʚʝʩʠʥʳ ʉʦ

ʨʪ 

ʊʦʣʱʠʥʘ, 

ʩʤ 

ɼʣʠʥʘ, ʤ 

 ɹʝʨʸʟʘ 1; 2 16 ʠ ʙʦʣʝʝ 1,3; 1,6 ʠ ʢʨʘʪʥʳʝ ʠʤ 

ʊʦ ʞʝ 1; 2 18 ʠ ʙʦʣʝʝ 1,91; 2,23; 2,54 ʠ ʢʨʘʪʥʳʝ ʠʤ 

ʇʦ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 2 ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ: 

¶ ʇʨʠ ʨʘʩʢʨʷʞʸʚʢʝ ʥʘ 1,3 ʤ, 1,6 ʤ ʠ ʢʨʘʪʥʳʝ ʠʤ ʜʣʠʥʳ ʪʦʣʱʠʥʘ ʚ ʣʶʙʦʤ ʤʝʩʪʝ 

ʢʨʷʞʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 16 ʩʤ. 

¶ ʇʨʠ ʨʘʩʢʨʷʞʸʚʢʝ ʥʘ 1,91 ʤ, 2,23 ʤ,  2,54 ʤ ʠ ʢʨʘʪʥʳʝ ʠʤ ʜʣʠʥʳ ʪʦʣʱʠʥʘ ʚ 

ʣʶʙʦʤ ʤʝʩʪʝ ʢʨʷʞʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 18 ʩʤ. 
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ʊʨʝʪʴʠʤ, ʦʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʡ  

ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʜʨʝʚʝʩʠʥʳ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʘʥʝʨʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʨʘʩʢʨʷʞʸʚʢʝ 

ʭʣʳʩʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʨʫʙʦʢ ʫʭʦʜʘ ʠ ʩʧʣʦʰʥʦʡ ʨʫʙʢʠ. 

ʊʝʧʝʨʴ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʨʘʩʢʨʷʞʝʚʢʠ, ʧʝʨʝʡʜʝʤ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʩʢʨʷʞʸʚʢʠ. 

ɸʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʢʨʷʞʝʚʢʠ ʥʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʝ ʬʘʥʝʨʥʦʝ ʩʳʨʴʝ 

ʈʘʩʢʨʷʞʸʚʢʘ ʭʣʳʩʪʦʚ ʙʝʨʝʟʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ, ʦ ʢʦʪʦʨʦʤ 

ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʣʝʝʥʦʡ ʬʘʥʝʨʳ ʫʩʪʘʥʦʚʣʝʥ ʢʦʤʧʣʝʢʩ ʣʫʱʠʣʴʥʳʭ ʩʪʘʥʢʦʚ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ 

ʦʧʨʝʜʝʣʸʥʥʫʶ ʜʣʠʥʫ  ʢʨʷʞʘ. ʕʪʘ ʜʣʠʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ɻʆʉʊʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʰʠʨʠʥʫ ʬʘʥʝʨʥʦʛʦ ʣʠʩʪʘ. ɽʩʣʠ ʜʣʠʥʘ ʢʨʷʞʘ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʩʪʘʥʜʘʨʪʥʦʡ, ʪʦ ʚʳʭʦʜ ʦʙʨʝʟʘ ʧʦʩʣʝ ʨʘʩʧʠʣʦʚʢʠ ʣʠʩʪʘ ʧʦʜ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟʤʝʨʳ ʙʫʜʝʪ 

ʤʠʥʠʤʘʣʝʥ. 

ʄʦʜʝʣʠ, ʢʦʪʦʨʳʝ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʸʤʦʚ ʩʪʚʦʣʦʚ ʙʝʟ ʩʫʯʴʝʚ, ʭʣʳʩʪʦʚ 

ʠ ʙʨʸʚʝʥ  ʟʘʚʠʩʷʪ ʦʪ ʚʝʣʠʯʠʥʳ 5.0D  - ʜʠʘʤʝʪʨ ʥʘ ʧʦʣʦʚʠʥʝ ʚʳʩʦʪʳ ʩʪʚʦʣʘ.  ɿʥʘʷ ʵʪʫ 

ʚʝʣʠʯʠʥʫ ʠ ʜʣʠʥʫ ʭʣʳʩʪʘ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʩʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʸʤʘʭ ʣʶʙʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʷʭ ʭʣʳʩʪʦʚ ʙʝʨʸʟʳ ʚ ʢʦʨʝ ʠ ʙʝʟ ʢʦʨʳ ʧʦ ʫʨʘʚʥʝʥʠʷʤ (1) ʠ (2). 

ʊʘʢ ʢʘʢ 5.0D  ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʪʘʙʣʠʮʘʭ ʭʦʜʘ ʨʦʩʪʘ, ʚ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʩʯʸʪʘʭ  

ʧʦʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʚʳʨʘʟʠʪʴ  5,0D  ʯʝʨʝʟ 

ʜʠʘʤʝʪʨ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ 3,1D  
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ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʪʚʦʣʦʚ  ʙʝʨʸʟʳ ʙʝʟ ʩʫʯʴʝʚ (1), (2) ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʠʩʪʝʤ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ  ʫʯʝʪʘ ʩʪʚʦʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ ʣʝʩʬʦʥʜʘ ʠ ʚ ʉɸʇʈ ʪʝʭʥʦʣʦʛʠʡ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ [2]. 

ɺʝʣʠʯʠʥʘ ʜʠʘʤʝʪʨʘ ʥʘ ʧʦʣʦʚʠʥʝ ʚʳʩʦʪʝ ʩʪʚʦʣʘ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʜʠʘʤʝʪʨ ʥʘ ʚʳʩʦʪʝ 

ʛʨʫʜʠ, ʙʫʜʝʪ ʚʚʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʨʘʩʢʨʦʷ. ʏʠʩʣʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʜʨʝʚʦʩʪʦʷ. ɺʳʭʦʜ ʭʣʳʩʪʦʚ ʦʪ ʨʫʙʦʢ ʫʭʦʜʘ, 
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ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʘʩʢʨʷʞʸʚʢʠ ʥʘ ʬʘʥʝʨʥʳʡ ʢʨʷʞ, ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʩ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʜʠʘʤʝʪʨ 

ʙʝʟ ʢʦʨʳ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʦʪʩʪʦʷʱʝʤ ʦʪ  ʢʦʤʣʷ ʭʣʳʩʪʘ ʙʝʨʸʟʳ ʥʘ 1,32 ʤ, 

ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ 16²d  ʩʤ.  ɿʥʘʯʝʥʠʝ 1,32 ʤ ʵʪʦ ʜʣʠʥʘ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʧʦ 

ɻʆʉʊ ʢʨʷʞʘ ʜʣʷ ʣʫʱʝʥʠʷ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʨʠʧʫʩʢʦʤ ʥʘ ʚʦʟʤʦʞʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ 2 ʩʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʨʘʩʢʨʦʷ ʭʣʳʩʪʦʚ ʙʝʨʸʟʳ ʥʘ ʬʘʥʝʨʥʦʝ ʩʳʨʴʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʦʟʴʤʝʤ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʩʯʸʪʝ. ɺ ʪʘʙʣ. [3]., ʧʨʠʚʝʜʝʥʳ 

ʚʝʣʠʯʠʥʳ ʜʠʘʤʝʪʨʘ ʥʘ ʚʳʩʦʪʝ ʛʨʫʜʠ 3.1D  ʠ ʚʝʣʠʯʠʥʳ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʝʛʦ ʟʥʘʯʝʥʠʶ, ʜʣʷ ʪʝʭ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚʦʟʤʦʞʝʥ ʚʳʭʦʜ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʘʥʝʨʥʦʛʦ ʩʳʨʴʷ. 

ʇʦʠʩʢ ʦʧʪʠʤʘʣʴʥʳʭ ʩʭʝʤ ʨʘʩʢʨʷʞʸʚʢʠ ʭʣʳʩʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʳʭʦʜ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʦʙʲʸʤʘ ʬʘʥʝʨʥʳʭ ʢʨʷʞʝʡ ʠʟ ʟʦʥʳ ʭʣʳʩʪʘ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʘʣʛʦʨʠʪʤʫ ʧʨʠʣʦʞʝʥʠʝ ɺ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʘʚʪʦʨʦʤ ʩʦʟʜʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ. 

ɸʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʙʦʨʝ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʩʢʨʷʞʸʚʢʠ ʩ ʚʳʙʦʨʦʤ ʧʣʘʥʘ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʬʘʥʝʨʥʳʭ ʢʨʷʞʝʡ ʠʟ ʢʘʞʜʦʛʦ ʭʣʳʩʪʘ, ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʳʤ. ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.1. ʧʨʠʣʦʞʝʥʠʝ ɺ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺ ʭʦʜʝ ʨʘʩʯʸʪʦʚ ʥʘ ʕɺʄ, ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʢʨʷʞʸʚʢʠ 

ʭʣʳʩʪʦʚ ʙʝʨʸʟʳ ʩ ʤʘʢʩʠʤʠʟʘʮʠʝʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ ʬʘʥʝʨʥʳʭ ʢʨʷʞʝʡ, ʙʳʣʦ 

ʧʨʦʩʯʠʪʘʥʦ 78125 ʚʦʟʤʦʞʥʳʭ ʩʭʝʤ ʨʘʩʢʨʷʞʸʚʢʠ ʜʣʷ ʢʘʞʜʳʭ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʚʟʷʪʳ ʠʟ ʪʘʙʣ. 2. ʈʘʩʯʸʪʳ ʚʝʣʠʩʴ ʜʣʷ ʭʣʳʩʪʦʚ ʙʝʟ ʢʦʨʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʩʭʝʤ ʨʘʩʢʨʷʞʸʚʢʠ ʙʝʟʩʫʯʢʦʚʳʭ ʟʦʥ ʭʣʳʩʪʦʚ ʙʝʨʸʟʳ ʙʝʟ ʢʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 

ʇʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʳ ʨʘʩʢʨʷʞʸʚʢʠ (ʢʦʣʦʥʢʘ 1 ʪʘʙʣ. 2.) ʩʦʚʧʘʜʘʝʪ ʩ 

ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʘ ʵʪʘ ʩʭʝʤʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʝʥ ʨʘʩʢʨʦʡ ʥʘ ʢʦʨʦʪʢʠʝ ʩʦʨʪʠʤʝʥʪʳ 1,32 ʤ ʠ ʚ 1,62 ʤ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʘ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʩʪʚʦʣʘ ʩʙʝʛ ʤʘʢʩʠʤʘʣʴʥʳʡ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʜʣʠʥʝʥʠʝ ʩʦʨʪʠʤʝʥʪʘ 

ʩʥʠʟʠʪ ʚʳʭʦʜ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ ʜʨʝʚʝʩʠʥʳ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʚʘʨʠʘʥʪʦʚ ʩʭʝʤ ʨʘʩʢʨʦʷ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʢʦʨʦʪʢʠʝ ʭʣʳʩʪʳ, ʪʘʢ ʢʘʢ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʜʣʠʥʳ ʭʣʳʩʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʣʠʯʠʥʳ 

ʩʙʝʛʘ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʚʳʭʦʜ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʦʙʲʸʤʘ ʜʨʝʚʝʩʠʥʳ 

ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʣʫʱʝʥʠʷ. 

 

ɺʓɺʆɼʓ 

ɺ ʩʝʨʝʜʠʥʝ ʠ ʚʝʨʰʠʥʥʦʡ ʯʘʩʪʠ ʭʣʳʩʪʘ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʙʦʣʝʝ ʜʣʠʥʥʳʝ ʩʦʨʪʠʤʝʥʪʳ 

ʦʪ 1,62 ʜʦ 2,54 ʤ.  ʅʘʧʨʠʤʝʨ ʚ ʩʨʝʜʠʥʥʦʡ ʯʘʩʪʠ (ʚʘʨʠʘʥʪʳ 14, 18) ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘʠʙʦʣʝʝ 

ʜʣʠʥʥʳʡ ʩʦʨʪʠʤʝʥʪ 2,54 ʤ ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʣʦʛʠʯʥʦ, ʪʘʢ ʢʘʢ ʩʙʝʛ ʚ ʵʪʦ ʯʘʩʪʠ ʩʪʚʦʣʘ ʥʝʚʳʩʦʢ, 

ʧʦʵʪʦʤʫ ʨʘʩʢʨʦʡ ʥʘ ʵʪʫ ʜʣʠʥʫ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʳʡ ʚʳʭʦʜ ʣʫʱʝʥʦʛʦ ʰʧʦʥʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʨʪʠʤʝʥʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʭʝʤʳ ʨʘʩʢʨʦʷ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʝʪ  ʟʘʜʘʯʫ 
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ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟʩʫʯʢʦʚʦʡ ʟʦʥʳ ʩʪʚʦʣʘ ʙʝʨʸʟʳ ʟʘ ʩʯʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ 

ʜʣʠʥʳ ʩʦʨʪʠʤʝʥʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʩʭʝʤʳ ʨʘʩʢʨʦʷ. 

ʊʘʙʣʠʮʘ 2. 

ʆʧʪʠʤʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʩʢʨʷʞʸʚʢʠ ʭʣʳʩʪʦʚ ʥʘ ʯʫʨʘʢʠ ɺʳʭʦʜ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʦʙʲʸʤʘ, ʤ
3
 ʧʨʠ 

ʦʙʳʯʥʦʡ 

ʨʘʩʢʨʷʞʸʚʢʝ 

ɼʣʠʥʘ ʩʦʨʪʠʤʝʥʪʦʚ, ʤ  ʎʠʣʠʥʜʨʠʯʝʩʢʠʡ ʦʙʲʸʤ ʢʨʷʞʘ, ʤ
3
 ʀʪʦʛʦ, 

ʤ 

ʤ
3
 

 

ˉ 

ʧ.ʧ

. 

1 

ʩʦʨʪʠ

-ʤʝʥʪ 

2 

ʩʦʨʪʠ

-ʤʝʪ 

3 

ʩʦʨʪʠ

-ʤʝʪ 

4 

ʩʦʨʪʠ

-ʤʝʪ 

5 

ʩʦʨʪʠ

-ʤʝʪ 

6 

ʩʦʨʪʠ

-ʤʝʪ 

7 

ʩʦʨʪʠ

-ʤʝʪ 

  

-1- -2- -3- -4- -5- -6- -7- -8- -9- -10- 

1 2,23 

0,064 

1,32 

0,034 

1,32 

0,031 

1,32 

0,028 

   6,19 

0,156 

 

0,140 

2 1,32 

0,037 

1,32 

0,033 

1,32 

0,029 

1,32 

0,027 

   5,28 

0,126 

 

0,126 

3 1,32 

0,06 

1,32 

0,053 

1,32 

0,048 

1,62 

0,053 

1,62 

0,048 

1,62 

0,044 

1,32 

0,033 

8,52 

0,338 

 

0,317 

4 1,32 

0,081 

1,32 

0,072 

1,62 

0,079 

2,23 

0,096 

2,23 

0,086 

2,23 

0,076 

2,23 

0,064 

13,18 

0,555 

 

0,529 

5 1,32 

0,087 

1,32 

0,078 

1,62 

0,085 

2,23 

0,103 

2,23 

0,093 

2,23 

0,082 

2,23 

0,070 

13,18 

0,597 

 

0,569 

6 1,62 

0,127 

2,23 

0,148 

2,54 

0,146 

2,54 

0,130 

2,54 

0,114 

2,54 

0,097 

2,23 

0,069 

16,24 

0,830 

 

0,794 

          

14 1,62 

0,071 

1,62 

0,062 

2,54 

0,082 

2,54 

0,071 

2,54 

0,070 

1,32 

0,032 

1,32 

0,028 

13,5 

0,379 

 

0,318 

18 1,62 

0,127 

2,23 

0,148 

2,54 

0,146 

2,54 

0,13 

2,54 

0,115 

2,54 

0,098 

2,23 

0,071 

16,24 

0,834 

 

0,797 
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ɸʥʥʦʪʘʮʠʷ: ʋʩʧʝʭ ʦʟʝʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʦʷʚʣʝʥʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʡʦʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʙʠʦʩʬʝʨʳ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʠʜʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ ʘʜʘʧʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ.  

ʉʦʟʜʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʤʘʛʠʩʪʨʘʣʝʡ. 

ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʳʙʨʦʩʳ, ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʦʭʨʘʥʝʥʠʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ  ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʀʤʝʥʥʦ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʫʣʠʮʳ, ʩʢʚʝʨʳ, ʙʫʣʴʚʘʨʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʦʪ ʦʜʥʦʧʦʨʦʜʥʳʭ  (ʪʦʧʦʣʴ, ʣʠʧʘ) ʜʦ ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʥʦʛʠʭ ʚʠʜʦʚ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʜʣʷ ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʮʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʪʨʝʙʦʚʘʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʝ ʮʝʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ, ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʟʝʣʝʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʷ ʠ ʜʨʫʛʠʝ ʢʘʪʝʛʦʨʠʠ. 

ʇʦ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʙʩʣʝʜʦʚʘʥʠʶ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʥʘ ʦʩʥʦʚʝ  ʩʚʝʜʝʥʠʡ ʪʘʙʣʠʮʳ 1. ʀʟ 260 ʵʢʟʝʤʧʣʷʨʦʚ ʣʠʧʳ - 26,9 % ʟʜʦʨʦʚʳʝ ʙʝʟ 

ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʵʪʦ 70 ʵʢʟʝʤʧʣʷʨʦʚ 22,7 %  - ʦʩʣʘʙʣʝʥʥʳʭ ʩ ʧʦʚʨʝʞʜʝʥʥʦʡ 
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ʢʨʦʥʦʡ ʠ ʫʩʳʭʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ. ʉʫʭʦʚʝʨʰʠʥʥʦʩʪʴ ʜʘʥʥʦʡ ʧʦʨʦʜʳ - 13,1 %, ʩʪʘʨʳʡ 

ʩʫʭʦʩʪʦʡ - 8,5 %, ʩʚʝʞʠʡ ʩʫʭʦʩʪʦʡ - 11 % , ʫʩʳʭʘʥʠʝ - 10,4 %, ʩʫʭʦʚʝʨʰʠʥʥʳʝ - 6,9%.  

Summary: The success of landscaping large industrial centers depends on the combination 

of biological characteristics of trees and shrubs with the environmental conditions of the 

introduction areas. To ensure the balanced functioning of woody plants and a comprehensive 

solution to the problems of preserving the ecological balance of the biosphere, it is becoming 

increasingly obvious that measures must be taken to study the diversity of plant potential with the 

identification of species with high adaptive abilities. 

Creation of plantations resistant to technogenic influences is one of the main tasks of 

theoretical research and practical searches for landscaping highways. Seasonal changes in the 

natural habitat of tree species, production and transport emissions, violation of water and 

temperature conditions, a sharp deterioration and change lead to a change in the growth and 

development of tree species. 

Ecological and biological changes show that maintaining in urban conditions the natural 

environment that is optimal for human life is only possible while maintaining a high level of 

condition of plants located in urban areas. This is what defines the tasks of many studies of woody 

plants in an urban environment. 

Trunk streets, squares, boulevards are very diverse in composition and condition of tree 

species from single-breed (poplar, linden) to consisting of many species. 

The assortment for landscaping purposes is determined by a complex set of requirements 

that take into account the target value of the object, the natural features of landscaping, the territory 

and other categories. 

According to the inventory, the examination of the situation can be judged on the basis of 

the information in table 1. Of the 260 specimens, 26.9% are healthy without external signs of 

damage; these are 70 specimens of young lindens, 22.7% are weakened with a damaged crown and 

drying of individual branches. Dry top 13.1%, old dead wood 8.5%, fresh dead wood 11%, drying 

10.4%, dry top 6.9%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ, ʩʦʩʪʦʷʥʠʝ, ʘʜʘʧʪʘʮʠʷ, ʦʟʝʣʝʥʝʥʠʝ, 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. 

Keywords: tree species, condition, adaptation, gardening, inventory 

 

ɺɺɽɼɽʅʀɽ 

ʋʩʧʝʭ ʦʟʝʣʝʥʝʥʠʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʦʚ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʷʚʣʝʥʥʦʛʦ 

ʩʦʯʝʪʘʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʨʘʡʦʥʦʚ ʠʥʪʨʦʜʫʢʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʳʭ 

ʨʘʩʪʝʥʠʡ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʙʠʦʩʬʝʨʳ ʚʩʝ ʙʦʣʝʝ ʦʯʝʚʠʜʥʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʠʟʫʯʝʥʠʶ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʠʜʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʚʳʩʦʢʠʤʠ 

ʘʜʘʧʪʠʚʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ.  

ʉʦʟʜʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʫʩʪʦʡʯʠʚʳʭ ʢ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʟʘʜʘʯ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʧʨʠ ʦʟʝʣʝʥʝʥʠʠ ʤʘʛʠʩʪʨʘʣʝʡ. 

ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ 
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ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʳʙʨʦʩʳ, ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦʛʦ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʦʚ, ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʠ 

ʠʟʤʝʥʝʥʠʝ ʚʝʜʫʪ ʢ ʠʟʤʝʥʝʥʠʶ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. 

ʀʟʤʝʥʝʥʠʝ ʠʥʜʠʢʘʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʩʦʭʨʘʥʝʥʠʝ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ  ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʀʤʝʥʥʦ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʟʘʜʘʯʠ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʘʪʴ ʦʮʝʥʢʫ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʲʝʢʪʘʤ ʧʦʜʚʝʨʞʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʨʝʢʨʝʘʮʠʦʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʀʟʫʯʠʪʴ ʩʦʩʪʦʷʥʠʝ ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʫʣʠʮʘʭ, ʩʢʚʝʨʘʭ, ʙʫʣʴʚʘʨʘʭ. 

 

ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʫʣʠʮʳ 

(ʧʨʦʩʧʝʢʪʘ ʈʝʚʦʣʶʮʠʠ), ʩʢʚʝʨʦʚ, ʙʫʣʴʚʘʨʦʚ (ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ) ʛ. ɺʦʨʦʥʝʞʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ 

ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ (ʟʜʦʨʦʚʳʝ, ʙʦʣʴʥʳʝ, ʫʩʳʭʘʶʱʠʝ, ʩʫʭʠʝ) ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʘʢʩʘʮʠʦʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʄʘʛʠʩʪʨʘʣʴʥʳʝ ʫʣʠʮʳ, ʩʢʚʝʨʳ, ʙʫʣʴʚʘʨʳ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʩʦʩʪʦʷʥʠʶ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʦʪ ʦʜʥʦʧʦʨʦʜʥʳʭ  (ʪʦʧʦʣʴ, ʣʠʧʘ) ʜʦ ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʥʦʛʠʭ ʚʠʜʦʚ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʜʣʷ ʦʟʝʣʝʥʠʪʝʣʴʥʳʭ ʮʝʣʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʪʨʝʙʦʚʘʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʝ ʮʝʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʦʙʲʝʢʪʘ, ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʟʝʣʝʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʷ ʠ ʜʨʫʛʠʝ ʢʘʪʝʛʦʨʠʠ. 

ʂʨʫʧʥʳʝ ʛʦʨʦʜʘ ʬʦʨʤʠʨʫʶʪ ʩʚʦʶ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʨʝʜʫ ʥʝ ʪʦʣʴʢʦ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʦʧʦʨʮʠʡ ʩʪʨʦʝʥʠʡ, ʩʧʝʮʠʬʠʢʦʡ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ, ʨʘʟʤʝʱʝʥʠʷ ʩʝʪʴʶ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʠ, ʥʦ ʠ ʠʩʢʫʩʩʪʚʦʤ ʟʝʣʝʥʦʛʦ ʦʬʦʨʤʣʝʥʠʷ ʚʩʝʛʦ ʩʦʟʠʜʘʝʤʦʛʦ ʠʟ 

ʢʠʨʧʠʯʘ ʙʝʪʦʥʘ, ʘʩʬʘʣʴʪʘ ʠ ʞʝʣʝʟʘ [2]. ʀʤʝʥʥʦ ʪʘʣʘʥʪ ʟʝʣʝʥʦʛʦ ʘʨʭʠʪʝʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʥʷʪʴ ʨʘʟʫʤʥʦʝ ʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦ ʚʝʨʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʦʙʝʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʜʘʪʴ 

ʞʠʪʝʣʷʤ ʛʦʨʦʜʘ ʵʩʪʝʪʠʯʝʩʢʦʝ ʥʘʩʣʘʞʜʝʥʠʝ, ʥʨʘʚʩʪʚʝʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʫʩʧʦʢʦʝʥʠʝ, 

ʵʬʬʝʢʪ ʫʯʝʪʘ ʠ ʢʦʤʬʦʨʪʘ. ʉʝʛʦʜʥʷ ʵʪʦ ʜʦʧʦʣʥʷʝʪʩʷ ʝʱʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ 

ʟʝʣʝʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʯʝʣʦʚʝʢʘ ʦʪ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ʇʦ ʧʨʦʚʝʜʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʦʙʩʣʝʜʦʚʘʥʠʶ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ 

ʩʫʜʠʪʴ ʥʘ ʦʩʥʦʚʝ  ʩʚʝʜʝʥʠʡ ʪʘʙʣʠʮʳ 1. ʀʟ 260 ʵʢʟʝʤʧʣʷʨʦʚ ʣʠʧʳ - 26,9 % ʟʜʦʨʦʚʳʝ ʙʝʟ 

ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʡ ʵʪʦ 70 ʵʢʟʝʤʧʣʷʨʦʚ ʤʦʣʦʜʳʭ ʣʠʧ, 22,7 % - ʦʩʣʘʙʣʝʥʥʳʭ ʩ 

ʧʦʚʨʝʞʜʝʥʥʦʡ ʢʨʦʥʦʡ ʠ ʫʩʳʭʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʝʪʚʝʡ. ʉʫʭʦʚʝʨʰʠʥʥʦʩʪʴ ʜʘʥʥʦʡ ʧʦʨʦʜʳ - 

13,1 %, ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ - 8,5 %, ʩʚʝʞʠʡ ʩʫʭʦʩʪʦʡ - 11 % , ʫʩʳʭʘʥʠʝ - 10,4 %, 

ʩʫʭʦʚʝʨʰʠʥʥʳʝ-  6,9%.  
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ʊʘʙʣʠʮʘ 1 - ʉʦʩʪʦʷʥʠʝ ʣʠʧʳ ʤʝʣʢʦʣʠʩʪʥʦʡ ʥʘ ʧʨʦʩʧʝʢʪʝ ʈʝʚʦʣʶʮʠʠ 

ʂʘʪʝʛ
ʦʨʠʷ 
ʩʦʩʪʦʷ
ʥʠʷ 

ɺʳʩʦ
ʪʘ, ʤ 

ɼʠʘʤʝ
ʪʨ, ʩʤ 

ʉʫʭʦʚʝʨ- 
ʰʠʥʥʦʩʪʴ 

ʄʝʭ.  
ʧʦʚʨʝʞ
ʝʥʠʷ 

ʅʝ 
ʧʨʘʚ.ʦʙ
ʨ. 
ʢʨʦʥʳ 

ʈʘʟʜʚʦ-
ʝʥʠʝ 
ʩʪʚʦʣʘ 

ʀʩʢʨʠʚ-
ʣʝʥʠʝ 
ʬʦʨʤʳ 

ʃʠʩʪʚʝʥʥʳʝ 

I ʉʨʝʜ
ʥʷʷ 
ʚʳʩʦʪ
ʘ ʦʪ 
4,5 ï 
5 ʤ 

ʉʨʝʜʥ
ʠʡ 
ʜʠʘʤʝ
ʪʨ 22-
28 ʩʤ 

     ɿʜʦʨʦʚʳʝ ï ʙʝʟ 
ʚʥʝʰʥʠʭ 
ʧʨʠʟʥʘʢʦʚ 
ʧʦʚʨʝʞʜʝʥʠʡ 

II  11 11 9 16 12 ʆʩʣʘʙʣʝʥʥʳʝ: ʩ 
ʧʦʨʝʞʝʥʥʦʡ 
ʢʨʦʡ ʠ 
ʫʩʳʭʘʥʠʝʤ 
ʦʪʜʝʣʴʥʳʭ 
ʚʝʪʚʝʡ (ʥʝ ʙʦʣʝʝ 
3) 

III  8 6 6 5 9 ʉʫʭʦʚʝʨʰʠʥʥʳʝ 
ï ʫʩʦʭʣʦ 1/3 
ʢʨʦʥʳ 

IV  5 3 4 4 2 ʉʫʭʦʚʝʨʰʠʥʥʳʝ 
ï ʫʩʦʭʣʦ 2/3 
ʢʨʦʥʳ 

V 8 5 4 4 6 ʋʩʳʭʘʶʱʠʝ 
ʫʩʦʭʣʦ2/3 ʢʨʦʥʳ 

VI 8 5 5 8 4 ʉʚʝʞʠʡ 
ʩʫʭʦʩʪʦʡ ʚ 
ʪʝʢʫʱʝʤ ʠʣʠ 
ʧʨʦʰʣʦʤ 
ʚʝʛʝʪʘʪʠʚʥʦʤ 
ʧʝʨʠʦʜʝ 

VII  7 5 2 4 4 ʉʪʘʨʳʡ ʩʫʭʦʩʪʦʡ 
ï ʫʩʦʭʣʠ ʚ 
ʧʨʦʰʣʦʤ ʛʦʜʫ 

 

ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ 260 ʠʩʩʣʝʜʫʝʤʳʭ 

ʜʝʨʝʚʴʝʚ. 

 

ʈʠʩʫʥʦʢ 1 - ɻʨʘʬʠʢ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ 260 ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʨʝʚʴʝʚ. 

0

10

20

30

40

50

60

70

80

I II III IV V VI VII

˴
ͦ
͡
͙
;
͔
ͫ
ͭ
͍
ͦ
 
͒
͔
ͪ
͔
͍
Έ
͔
͍
Σ
 
΄
ͭ

˴͔͎͙͙͊ͭͦͪ ͫͦͫͭͦΎ͙ͤΎ



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

50 

 

ʇʨʦʝʟʞʘʷ ʯʘʩʪʴ ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʩʘʜʢʠ, ʪʨʦʪʫʘʨʳ, ʧʦʣʥʦʩʪʴʶ 

ʧʦʢʨʳʚʘʶʪ ʧʦʯʚʫ ʚʦʢʨʫʛ ʜʝʨʝʚʴʝʚ. ʅʝʙʦʣʴʰʠʝ ʦʪʢʨʳʪʳʝ ʧʨʠʩʪʚʦʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʤʝʶʪ 

ʧʦʚʳʰʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ [1].  

ʇʨʦʩʣʝʞʝʥʘ ʜʠʥʘʤʠʢʘ ʠ ʧʨʦʷʚʣʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦ-ʜʠʛʨʝʩʩʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʚ 2010 

ʛʦʜʫ ʥʘ ʧʨʦʩʧʝʢʪʝ ʈʝʚʦʣʶʮʠʷ ʯʠʩʣʦ ʦʩʦʙʝʡ ʣʠʧʳ ʙʳʣʦ 365 ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 105 ʜʝʨʝʚʴʝʚ 

ʇʨʦʮʝʥʪ ʦʪʤʠʨʘʥʠʷ ʚ 50-55 ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʚʝʨʭ ʠʥʪʝʥʩʠʚʥʦʤ 

ʪʝʭʥʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ ʠ ʤʘʛʠʩʪʨʘʣʠ ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʨʦʩʪ ʣʠʧʳ 

ʤʝʣʢʦʣʠʩʪʥʦʡ, ʪʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʚʜʦʣʴ ʜʦʨʦʛ  ʜʝʨʝʚʴʷ ʵʪʦʡ ʧʦʨʦʜʳ ʜʦʞʠʚʘʶʪ ʜʦ 80 ʣʝʪ [3]. 

ʋʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪʥʦʡ ʩʦʩʪʘʚ ʠʤʝʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʚʳʟʳʚʘʝʪ ʠʭ ʠʥʪʝʨʝʩ ʠ ʦʮʝʥʢʘ ʠʭ 

ʩʦʩʪʦʷʥʠʷ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʤʦʞʥʦ ʩʫʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 - ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʦʡ ʘʨʭʠʪʝʢʪʫʨʳ ʉʦʚʝʪʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ɺʦʨʦʥʝʞʘ 

ʆʙʲʝʢʪ ʄʝʩʪʦ 
ʧʦʣʦʞʝʥʠʝ  

ʂʦʣʠʯʝʩ
ʪʚʦ 
ʜʨʝʚʝʩʥ
ʳʭ 
ʧʦʨʦʜ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 
ʩʦʩʪʦʷʥʠʷ, ʰʪ/% 

ʀʪʦʛʦ 
ʜʝʨʝʚʴʝʚ, 
ʰʪ ʟʜʦʨʦʚʳʝ ʙʦʣʴʥʳʝ ʫʩʳʭʘʶ

ʱʠʝ 
ʩʫʭʠʝ 

ɹʫʣʴʚʘʨ ʧʨ. 
ʇʘʪʨʠʦʪʦʚ 

11 169/50,8 111/33,4 46/13,8 7/2,0 333 

ɹʫʣʴʚʘʨ ʫʣ. 
ɺʦʨʦʰʠʣʦʚ

ʘ 

11 138/47,9 32/45,8 15/5,2 3/1,1 288 

ʉʢʚʝʨ ʫʣ. 
ɼʝʧʫʪʘʪʩʢʘ
ʷ, 8 

15 170/67,5 76/30,2 3/1,2 3/1,2 252 

ʉʢʚʝʨ ɼʚʦʨʝʮ 50-
ʣʝʪʠʷ 

9 90/68,2 31/23,4 9/6,8 2/1,6 132 

ʉʢʚʝʨ ʫʣ. 
ʂʦʩʤʦʥʘʚʪ
ʦʚ, 12-14 

11 122/58,7 76/36,5 9/4,3 1/0,5 208 

ʉʢʚʝʨ ʧʨ. 
ʇʘʪʨʠʦʪʦʚ, 

38 

8 311/73,3 80/18,9 29/6,8 4/1,0 424 

ɹʫʣʴʚʘʨ ʫʣ. 
ʇʝʰʝʩʪʨʝʣ
ʝʮʢʘʷ 

17 612/64,3 295/31,0 39/4,1 6/0,6 952 

ʉʢʚʝʨ ʫʣ. 
ʄʘʨʰʘʢʘ 

12, 21 

8 63/33,5 71/37,8 54/28,7 - 188 

ɹʫʣʴʚʘʨ ʫʣ. 
ʂʦʩʤʦʥʘʚʪ
ʦʚ 

10 309/46,5 192/30,8 118/18,9 5/0,8 624 

ʀʊʆɻʆ:      3391 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚ ʭʦʨʦʰʝʤ 

ʩʦʩʪʦʷʥʠʠ (ʩʢʚʝʨ ʫʣ. ɼʝʧʫʪʘʪʩʢʦʡ, ʫʣ. ɼʚʦʨʮʘ 50-ʣʝʪʠʷ), ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ ʥʘ ʛʨʘʥʠ ʧʦʪʝʨʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ (ʙʫʣʴʚʘʨ ɺʦʨʦʰʠʣʦʚʘ, ʫʣ. ʂʦʩʤʦʥʘʚʪʦʚ, ʩʢʚʝʨ ʥʘ ʫʣ. ʄʘʨʰʘʢʘ). 

ɽʩʣʠ ʦʙʦʙʱʠʪʴ ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʪʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʙʦʣʝʝ ʤʝʥʝʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʜʥʘʢʦ ʚʳʟʳʚʘʝʪ ʦʧʘʩʝʥʠʝ ʚ ʮʝʣʦʤ ʩʣʦʞʠʚʰʘʷʩʷ ʩʝʛʦʜʥʷ ʠʜʝʦʣʦʛʠʷ ʚʣʘʩʪʝʡ 
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ʛʦʨʦʜʘ ʩʦ ʩʪʨʘʪʝʛʠʝʡ  ʝʛʦ ʟʝʣʝʥʦʛʦ ʩʝʢʪʦʨʘ. ɺʦ-ʧʝʨʚʳʭ, ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʧʣʦʱʘʜʴ ʛʘʟʦʥʦʚ, 

ʘʣʣʝʡʥʳʭ ʠ ʧʨʠʬʘʩʘʜʥʳʭ ʧʦʩʘʜʦʢ ʠ ʦʬʦʨʤʣʝʥʠʡ, ʥʘ ʥʠʭ ʠʜʝʪ ʩʪʨʦʠʪʝʣʴʥʦʝ ʥʘʩʪʫʧʣʝʥʠʝ. ɺʦ-

ʚʪʦʨʳʭ, ʦʩʣʘʙʣʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʯʘʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢ 

ʩʦʩʪʦʷʥʠʶ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ ʦʟʝʣʝʥʝʥʠʷ. ɺ-ʪʨʝʪʴʠʭ, ʥʝʪ ʯʝʪʢʦ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʧʣʘʥʦʤʝʨʥʦʡ ʨʘʙʦʪʳ ʧʦ ʟʘʤʝʥʝ, ʦʟʜʦʨʦʚʣʝʥʠʶ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʝʣʝʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʫʯʝʪʦʤ 

ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʠ ʩʦʩʪʦʷʥʠʷ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ ʫʞʝ ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʧʦʪʝʨʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦ 

ʚʦʟʨʘʩʪʫ ʤʥʦʛʠʭ ʧʦʩʘʜʦʢ ʫʣʠʯʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ.   

 

ɺʓɺʆɼʓ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʣʦʞʠʚʰʘʷʩʷ ʦʙʩʪʘʥʦʚʢʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʝʡʩʪʚʠʷ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ; ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ 

ʢʘʯʝʩʪʚʘ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʦʟʝʣʝʥʝʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ʉʦʚʨʝʤʝʥʥʘʷ ʢʘʨʪʦʥʥʘʷ ʫʧʘʢʦʚʢʘ Tetra Pak ï ʵʢʦʣʦʛʠʯʥʘ ʠ 

ʫʥʠʚʝʨʩʘʣʴʥʘ. ʆʥʘ ʩʦʭʨʘʥʷʝʪ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʚʦʜʠʪ 

ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʠ ʧʨʦʜʫʢʪʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪ ʤʝʩʪʦ 

ʥʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ ʠ ʜʦʤʘ. ʋʧʘʢʦʚʢʘ Tetra Pak ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʘ ʥʘ 100% ʠ ʷʚʣʷʝʪʩʷ 

ʮʝʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ 

ʩʪʘʣ ʧʦʠʩʢ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʧʘʢʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

Tetra Pak. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʧʘʢʦʚʢʠ Tetra Pak. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ - ʵʪʦ ʧʝʨʝʨʘʙʦʪʢʘ ʥʘ ʙʫʤʘʞʥʳʭ ʬʘʙʨʠʢʘʭ. ʇʨʦʮʝʩʩ ʘʥʘʣʦʛʠʯʝʥ ʧʝʨʝʨʘʙʦʪʢʝ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʘʢʫʣʘʪʫʨʳ.ɺ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʩʫʭʦʛʦ ʨʦʩʧʫʩʢʘ 

ʫʧʘʢʦʚʢʠ, ʩʧʦʩʦʙʥʳʡ ʠʟʤʝʥʠʪʴ ʵʪʫ ʦʪʨʘʩʣʴ ʠ ʜʘʪʴ ʝʡ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʨʘʟʚʠʪʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʘʢʪʥʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʝʪʩʷ ʩʨʘʟʫ ʜʚʘ ʪʦʚʘʨʥʳʭ ʧʨʦʜʫʢʪʘ: ʮʝʣʣʶʣʦʟʥʘʷ ʚʘʪʘ ʠ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ 

ʭʣʦʧʴʷ. ɺ Tetra Pak ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʙʣʝʤʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ 

ʛʦʜʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʦʙʲʸʤ ʫʪʠʣʠʟʘʮʠʠ ʧʨʝʚʳʰʘʝʪ 

50 %. ʅʘ ʦʩʥʦʚʝ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʦʪʭʦʜʦʚ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʥʦʚʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʙʫʤʘʛʫ, ʢʘʨʪʦʥ ʠ ʧʨʦʯ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʷʪʴ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʦʚʳʰʘʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʦʙ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ ʨʘʟʫʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ. 

Summary: Tetra Pak's modern carton packaging is eco-friendly and versatile. It preserves 

the beneficial properties of natural products, minimizes product loss during transportation and 

storage, and also saves space on store shelves and at home. Tetra Pak packaging is 100% 

recyclable and a valuable recyclable material for many manufacturers. Therefore, the aim of this 

work was to search for existing methods of disposal and recycling of Tetra Pak packaging material. 

The main methods of disposal and recycling of Tetra Pak packaging are considered. The main 

method is recycling in paper mills. The process is similar to the processing of other types of waste 

paper. An innovative method of dry packaging dissolution has been developed in Russia, capable 
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of changing this industry and giving it a new impetus for development. Its advantage is that as a 

result of a compact and simple technological process, two marketable products are obtained at 

once: cellulose wool and polyethylene flakes. Tetra Pak began to address the issue of recycling in 

the mid-1980s. Currently, in many European countries, the volume of recycling exceeds 50%. 

Based on recycled waste, you can get new composite materials, paper, cardboard and so on. To 

increase the amount of recyclable waste, it is necessary to introduce new recycling technologies, to 

raise public awareness about waste management and the rational use of resources. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʪʦʥʥʘʷ ʫʧʘʢʦʚʢʘ, Tetra Pak, ʧʝʨʝʨʘʙʦʪʢʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʩʧʦʩʦʙ, ʫʪʠʣʠʟʘʮʠʷ. 

Keywords: cardboard packaging, Tetra Pak, recycling, innovative method, recycling. 

 

ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʘʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʘʷ ʠ ʵʢʦʣʦʛʠʯʥʘʷ ʢʘʨʪʦʥʥʘʷ ʫʧʘʢʦʚʢʘ Tetra Pak 

ʵʢʦʥʦʤʠʪ ʠ ʩʙʝʨʝʛʘʝʪ ʧʨʠʨʦʜʥʳʝ ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʠ ʵʥʝʨʛʠʶ, ʠʜʫʱʠʝ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʥʘ ʩʦʭʨʘʥʷʝʪ ʧʦʣʝʟʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʚʦʜʠʪ ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʠ 

ʧʨʦʜʫʢʪʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʠ ʭʨʘʥʝʥʠʠ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʪ ʤʝʩʪʦ ʥʘ ʧʦʣʢʘʭ ʤʘʛʘʟʠʥʦʚ 

ʠ ʜʦʤʘ. ɸʩʝʧʪʠʯʝʩʢʘʷ ʫʧʘʢʦʚʢʘ ʚ ʟʘʢʨʳʪʦʤ ʚʠʜʝ ʥʝ ʪʨʝʙʫʝʪ ʦʭʣʘʞʜʝʥʠʷ ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ, 

ʩʢʣʘʜʠʨʦʚʘʥʠʠ ʠ ʚʳʢʣʘʜʢʝ ʚ ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ. ʂʘʨʪʦʥʥʘʷ ʫʧʘʢʦʚʢʘ Tetra Pak ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʘ 

ʥʘ 100% ʠ ʷʚʣʷʝʪʩʷ ʮʝʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʩʳʨʴʝʤ ʜʣʷ ʤʥʦʛʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ[1]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʘʩʩʤʦʪʨʝʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʧʘʢʦʚʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ Tetra Pak. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

Tetra Pak- ʵʪʦ ʰʝʩʪʠʩʣʦʡʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʧʨʠʤʝʨʥʦ ʥʘ 75% ʠʟ ʢʘʨʪʦʥʘ, ʥʘ 

20% - ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʠ ʥʘ 5% - ʠʟ ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ. 

ɺʥʝʰʥʠʡ ʩʣʦʡ ʧʦʣʠʵʪʠʣʝʥʘ ʥʝ ʜʘʝʪ ʫʧʘʢʦʚʢʝ ʧʨʦʪʝʢʘʪʴ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʣʘʛʠ ʠʟʚʥʝ. ʆʥ ʪʘʢʞʝ ʟʘʱʠʱʘʝʪ ʥʘʥʝʩʝʥʥʳʡ ʥʘ ʢʘʨʪʦʥ ʜʠʟʘʡʥ. ʂʘʨʪʦʥ ð 

ʦʩʥʦʚʘ ʫʧʘʢʦʚʢʠ Tetra Pak. ʆʥ ʧʨʠʜʘʝʪ ʝʡ ʥʫʞʥʫʶ ʬʦʨʤʫ ʠ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʦʯʥʦʩʪʴ. 

ʊʦʥʯʘʡʰʠʡ ʩʣʦʡ ʧʠʱʝʚʦʛʦ ʧʦʣʠʵʪʠʣʝʥʘ ʩʣʫʞʠʪ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʢʘʨʪʦʥʦʤ ʠ 

ʬʦʣʴʛʦʡ. ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʩʣʦʡ ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʠ, ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʚʩʝʛʦ 6 ʤʢʨ. ɽʱʝ ʦʜʠʥ 

ʩʣʦʡ ʩʚʷʟʳʚʘʝʪ ʬʦʣʴʛʫ ʩ ʦʩʦʙʳʤ ʧʠʱʝʚʳʤ ʧʦʣʠʵʪʠʣʝʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʙʝʟʦʧʘʩʥʳʡ 

ʢʦʥʪʘʢʪ ʩ ʧʨʦʜʫʢʪʦʤ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʫʪʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʫʧʘʢʦʚʢʠ Tetra Pak. 

- ʄʝʪʦʜ ʧʝʨʝʨʘʙʦʪʢʠ Tetra Pak[2, 3] 

ʉʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʢʘʨʪʦʥ, ʧʦʣʠʵʪʠʣʝʥ ʠ ʘʣʶʤʠʥʠʡ ʩʦʝʜʠʥʝʥʳ ʚʤʝʩʪʝ ʠ 

ʧʝʨʝʨʘʙʦʪʯʠʢʫ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʠʭ ʨʘʟʜʝʣʝʥʠʷ ʠʣʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʈʘʟʜʝʣʝʥʠʝ ʦʙʳʯʥʦ ʥʝ ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʠʪʴ ʚ ʦʜʥʫ ʩʪʘʜʠʶ, ʪʘʢ ʯʪʦ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʘʝʪʩʷ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʤ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʤʥʦʞʝʩʪʚʘ ʝʜʠʥʠʮ ʦʙʦʨʫʜʦʚʘʥʠʷ. 
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ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ - ʵʪʦ ʧʝʨʝʨʘʙʦʪʢʘ ʥʘ ʙʫʤʘʞʥʳʭ ʬʘʙʨʠʢʘʭ. ʇʨʦʮʝʩʩ ʘʥʘʣʦʛʠʯʝʥ 

ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʘʢʫʣʘʪʫʨʳ. ʋʧʘʢʦʚʢʘ ʧʦʤʝʱʘʝʪʩʷ ʚ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʴ, ʵʪʦ ʪʘʢʦʡ 

ʙʦʣʴʰʦʡ ʙʘʢ ʩ ʨʦʪʦʨʦʤ, ʚ ʢʦʪʦʨʳʡ ʟʘʣʠʚʘʝʪʩʷ ʚʦʜʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʥʘʧʦʤʠʥʘʝʪ ʩʪʠʨʘʣʴʥʫʶ 

ʤʘʰʠʥʢʫ. ɿʘʜʘʯʘ ʨʦʪʦʨʘ ï ʩʦʟʜʘʪʴ ʠʥʪʝʥʩʠʚʥʦʝ ʜʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʵʢʦʥʦʤʠʯʥʳʤ ʩʧʦʩʦʙʦʤ. ɼʚʠʞʝʥʠʝ ʞʠʜʢʦʩʪʠ, ʧʦʪʦʢʠ ʚʦʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʩʤʘʯʠʚʘʥʠʶ ʢʘʨʪʦʥʥʦʡ ʦʩʥʦʚʳ. ɺʦʜʘ ʧʨʦʥʠʢʘʝʪ ʚ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ 

ʛʠʛʨʦʩʢʦʧʠʯʥʳʤʠ, ʚʩʠʣʫ ʩʚʦʠʭ ʧʨʠʨʦʜʥʳʭ ʩʚʦʡʩʪʚ, ʦʯʝʥʴ ʦʭʦʪʥʦ ʝʝ ʧʨʠʥʠʤʘʶʪ, ʚʧʠʪʳʚʘʶʪ, 

ʩʪʘʥʦʚʷʩʴ ʙʦʣʴʰʝ, ʨʘʟʙʫʭʘʷ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʜʚʠʞʝʥʠʝʤ ʥʘʙʫʭʘʥʠʝ ʚʦʣʦʢʦʥ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʦʥʠ ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʩʚʦʙʦʜʥʦʝ ʧʣʘʚʘʥʠʝ, ʚʟʚʝʰʠʚʘʷʩʴ 

ʚ ʚʦʜʝ. ɺʟʚʝʩʴ ʙʫʤʘʞʥʳʭ ʚʦʣʦʢʦʥ ʚ ʚʦʜʝ ʥʘʟʳʚʘʶʪ ʤʘʩʩʦʡ. ʕʪʘ ʤʘʩʩʘ ʧʦʩʣʝ ʦʯʠʩʪʢʠ 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʙʫʤʘʞʥʫʶ ʤʘʰʠʥʫ, ʛʜʝ ʜʘʣʴʥʝʡʰʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ 

ʚʳʣʦʞʠʪʴ ʚʦʣʦʢʥʘ ʨʦʚʥʳʤ ʩʣʦʝʤ ʠ ʚʳʩʫʰʠʪʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʠʪʴ ʩʥʦʚʘ ʙʫʤʘʛʫ ʠʣʠ 

ʢʘʨʪʦʥ. 

ɽʩʪʴ ʦʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʦʣʦʢʥʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʢʘʨʪʦʥʘ ʥʝ ʭʦʪʷʪ ʚʧʠʪʳʚʘʪʴ 

ʚʦʜʫ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʘʨʪʦʥʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʚʦʜʦʩʪʦʡʢʘʷ 

ʧʨʦʢʣʝʡʢʘ. ʂ ʩʯʘʩʪʴʶ, ʥʘ ʨʳʥʢʘʭ ʈʦʩʩʠʠ ʠ ʉʅɻ ʪʘʢʠʭ ʫʧʘʢʦʚʦʢ ʥʝʤʥʦʛʦ. 

ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʙʳʣʦ ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʦʜʝʣʴʥʦʛʦ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʷ ʝʤʢʦʩʪʴʶ ʤʝʥʴʰʝ ʦʜʥʦʛʦ 

ʢʫʙʠʯʝʩʢʦʛʦ ʤʝʪʨʘ ʠ ʟʘʢʘʥʯʠʚʘʷ ʵʢʟʦʪʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. ɺʩʝ ʦʥʠ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʟʘʜʘʯʝʡ ʨʦʩʧʫʩʢʘ ʫʧʘʢʦʚʢʠ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʪʝʯʝʥʠʝ ʜʚʘʜʮʘʪʠ ʤʠʥʫʪ ʫʧʘʢʦʚʢʘ ʨʘʩʧʫʩʢʘʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪʩʷ 

ʤʘʩʩʘ. ɺ ʧʨʦʮʝʩʩʝ ʥʝ ʚʘʞʥʦ, ʢʘʢ ʠʤʝʥʥʦ ʵʪʦ ʚʦʟʥʠʢʘʝʪ ʜʚʠʞʝʥʠʝ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ 

ʧʨʠ ʚʳʙʦʨʝ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʝʸ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦʩʪʴ. 

ʆʪ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘʢʞʝ ʟʘʚʠʩʠʪ, ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʙʫʜʫʪ ʦʨʛʘʥʠʟʦʚʘʥʳ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ: ʦʧʦʣʘʩʢʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʚʳʛʨʫʟʢʘ ʦʩʪʘʚʰʝʛʦʩʷ ʧʦʣʠʤʝʨʘ ʩ 

ʘʣʶʤʠʥʠʝʚʦʡ ʬʦʣʴʛʦʡ. ɻʠʜʨʦʨʘʟʙʠʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʙʨʘʱʘʪʴʩʷ ʩ ʧʦʣʠʵʪʠʣʝʥʦʚʦ-ʘʣʶʤʠʥʠʝʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʘʢ, ʯʪʦʙʳ ʥʝ ʠʟʤʝʣʴʯʘʪʴ ʝʸ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ ʠ ʥʝ ʨʝʟʘʪʴ, ʠʥʘʯʝ ʧʦʪʦʤ ʵʪʠ 

ʢʫʩʦʯʢʠ ʧʨʠʜʝʪʩʷ ʦʪʣʘʚʣʠʚʘʪʴ ʠʟ ʤʘʩʩʳ. 

ʈʘʟʣʠʯʘʶʪ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦ 4%, ʩʨʝʜʥʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 4-

12% ʠ ʚʳʩʦʢʦʡ 12-18%. ʂʦʥʮʝʥʪʨʘʮʠʷ ʚ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʝ - ʵʪʦ ʜʦʣʷ ʩʫʭʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʦʙʱʝʡ ʤʘʩʩʝ ʚʦʜʳ. ʏʝʤ ʚʳʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ, ʪʝʤ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʧʘʢʦʚʢʠ ʤʦʞʥʦ 

ʧʦʤʝʩʪʠʪʴ ʚ ʛʠʜʨʦʨʘʟʙʠʚʘʪʝʣʴ ʟʘ ʦʜʥʫ ʟʘʛʨʫʟʢʫ. 

ɹʦʣʝʝ ʜʚʘʜʮʘʪʠ ʧʷʪʠ ʣʝʪ ʥʘʟʘʜ ʨʘʟʨʘʙʦʪʘʥ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʥʥʦʡ 

ʫʧʘʢʦʚʢʠ ʜʣʷ ʞʠʜʢʠʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ - ʩʧʦʩʦʙ ʵʢʩʪʨʫʟʠʠ. ʇʦʣʴʟʫʷʩʴ ʪʝʤ, ʯʪʦ ʫʧʘʢʦʚʢʘ - 

ʵʪʦ ʛʦʪʦʚʘʷ ʩʤʝʩʴ ʮʝʣʣʶʣʦʟʥʳʭ ʚʦʣʦʢʦʥ ʠ ʧʦʣʠʤʝʨʘ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʦʩʦʙ 

ʧʝʨʝʨʘʙʦʪʢʠ, ʧʦʜʦʙʥʳʡ ʧʨʦʮʝʩʩʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʨʝʚʝʩʥʦ-ʧʦʣʠʤʝʨʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ. ʄʘʪʝʨʠʘʣ ʠʟʤʝʣʴʯʘʶʪ, ʥʘʛʨʝʚʘʶʪ ʚ ʵʢʩʪʨʫʜʝʨʝ ʠʣʠ ʧʨʝʩʩʝ ʜʦ ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʣʠʵʪʠʣʝʥ ʨʘʩʧʣʘʚʣʷʝʪʩʷ. ɼʘʣʝʝ ʚʳʜʘʚʣʠʚʘʶʪ ʯʝʨʝʟ ʬʠʣʴʪʨ ʠʣʠ ʧʨʝʩʩʫʶʪ. 

ʇʦʣʫʯʘʶʪ ʜʚʘ ʚʠʜʘ ʧʨʦʜʫʢʪʦʚ: ʣʠʩʪʳ ʠʣʠ ʧʨʦʬʠʣʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʤʠʨʝ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ 

ʝʜʠʥʠʯʥʳʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʧʝʨʝʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʩʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʝʪ. ʕʪʠ ʧʨʠʤʝʨʳ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʂʠʪʘʝ. ɺ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ 

ʨʳʥʦʯʥʳʡ ʫʩʧʝʭ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣ ʦʛʨʘʥʠʯʝʥʥʳʤ. 
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ɺ ʈʦʩʩʠʠ ʨʘʟʨʘʙʦʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʩʫʭʦʛʦ ʨʦʩʧʫʩʢʘ ʫʧʘʢʦʚʢʠ, ʩʧʦʩʦʙʥʳʡ 

ʠʟʤʝʥʠʪʴ ʵʪʫ ʦʪʨʘʩʣʴ ʠ ʜʘʪʴ ʝʡ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʜʣʷ ʨʘʟʚʠʪʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʝʛʦ ʚ ʪʦʤ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʘʢʪʥʦʛʦ ʠ ʧʨʦʩʪʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʘʝʪʩʷ ʩʨʘʟʫ ʜʚʘ 

ʪʦʚʘʨʥʳʭ ʧʨʦʜʫʢʪʘ: ʮʝʣʣʶʣʦʟʥʘʷ ʚʘʪʘ ʠ ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʭʣʦʧʴʷ. 

ʊʘʢʘʷ ʣʠʥʠʷ ʤʦʞʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʝʥʪʘʙʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʳʭ ʤʘʩʰʪʘʙʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʥʘʧʨʠʤʝʨ, 90 ʪʦʥʥ ʚ ʤʝʩʷʮ. ʕʪʦ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʝʭ ʩʪʨʘʥ, ʛʜʝ ʚʩʠʣʫ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦ ʩʙʦʨʫ 

ʪʨʫʜʥʦ ʩʦʙʨʘʪʴ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ. 

- ɻʜʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ 

ɺ Tetra Pak ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʧʨʦʙʣʝʤʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ 

ʛʦʜʦʚ, ʫʞʝ ʚ 1990 ʛʦʜʫ ʢʦʤʧʘʥʠʷ ʧʨʝʜʩʪʘʚʠʣʘ ʚ ʂʘʥʘʜʝ ʧʨʦʛʨʘʤʤʫ ʧʝʨʝʨʘʙʦʪʢʠ ʚʳʧʫʩʢʘʝʤʦʡ 

ʝʡ ʢʘʨʪʦʥʥʦʡ ʫʧʘʢʦʚʢʠ. ɺ 2000 ʛʦʜʫ Tetra Pak ʠʥʚʝʩʪʠʨʦʚʘʣʘ 20 ʤʣʥ. ʙʘʪ (500 000 ʝʚʨʦ) ʚ 

ʧʝʨʚʳʡ ʟʘʚʦʜ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʘʩʝʧʪʠʯʝʩʢʦʡ ʫʧʘʢʦʚʢʠ ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʊʘʠʣʘʥʜʝ. ɺ 2010 ʛʦʜʫ ʙʳʣʠ ʧʝʨʝʨʘʙʦʪʘʥʳ 30 ʤʣʨʜ. ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʫʧʘʢʦʚʦʢ Tetra Pak: ʵʪʦ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ 2002 ʛʦʜʫ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2011 ʛʦʜ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ 20 % ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʫʧʘʢʦʚʦʢ Tetra Pak, ʧʨʠ ʵʪʦʤ ʚ ʪʘʢʠʭ ʩʪʨʘʥʘʭ, 

ʢʘʢ ɹʝʣʴʛʠʷ, ɻʝʨʤʘʥʠʷ, ʀʩʧʘʥʠʷ ʠ ʅʦʨʚʝʛʠʷ ʦʙʲʸʤ ʫʪʠʣʠʟʘʮʠʠ ʧʨʝʚʳʰʘʝʪ 50 %. ʏʪʦʙʳ 

ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʭʦʜʦʚ ʠ ʜʦʙʠʪʴʩʷ ʚʳʧʦʣʥʝʥʠʷ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, TetraPak ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʫʪʠʣʠʟʘʮʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʦʜʝʡʩʪʚʫʝʪ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤ ʩʙʦʨʘ ʤʫʩʦʨʘ, ʩʦʜʝʡʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʦʚʳʰʝʥʠʶ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʙ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ 

ʨʘʟʫʤʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ[4]. 

ʇʝʨʝʨʘʙʦʪʢʘ TetraPak ʚ ʈʦʩʩʠʠ: 

- çʄʝʪʘʣʣʦʧʣʘʩʪʤʘʩʩè, ʛ.ɹʦʨʦʚʠʯʠ 

- çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠè, ʛ. ɹʘʣʘʭʥʘ 

- çʀʥʚʝʩʪʘʣè, ʊʘʤʙʦʚ 

- çʈʝʪʪʝʥʤʘʡʝʨ ʈʫʩè, ɹʘʣʘʭʥʠʥʩʢʠʡ ʨʘʡʦʥ 

ɺʩʝ ʦʪʭʦʜʳ ʪʝʪʨʘʧʘʢ ʠ ʘʥʘʣʦʛʦʚ ʝʜʫʪ ʚ ʛ.ɹʦʨʦʚʠʯʠ, ʛʜʝ ʦʪʜʝʣʷʝʪʩʷ ʮʝʣʣʶʣʦʟʥʘʷ ʯʘʩʪʴ 

ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʪʫʪ ʞʝ. ɸ ʧʦʣʫʯʝʥʥʳʡ ʧʦʣʠʘʣʶʤʠʥʠʡ ʚ ʛ. ʊʘʤʙʦʚ, ʛʜʝ ʦʯʠʱʘʶʪʩʷ ʠ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʣʠʘʣʶʤʠʥʠʝʚʳʝ ʛʨʘʥʫʣʳ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʀʟ ʫʧʘʢʦʚʢʠ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʙʫʤʘʛʫ ʜʣʷ ʛʦʬʨʠʨʦʚʘʥʠʷ, ʢʘʨʪʦʥ ʜʣʷ ʧʣʦʩʢʠʭ ʩʣʦʝʚ, 

ʢʘʨʪʦʥ ʛʠʣʴʟʦʚʳʡ, ʢʘʨʪʦʥ ʤʝʣʦʚʘʥʥʳʡ ʜʣʷ ʫʧʘʢʦʚʢʠ, ʙʫʤʘʛʫ ʤʝʰʦʯʥʫʶ ʠ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʫʶ. ʀʟ ʧʦʣʠʘʣʶʤʠʥʠʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʘʢʝʪʘ ï ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʧʘʥʝʣʠ, 

ʢʦʣʦʜʝʟʥʳʝ ʣʶʢʠ, ʧʣʠʪʢʫ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʧʠʩʴʤʝʥʥʳʝ ʨʫʯʢʠ. 

ʅʝʤʝʮʢʘʷ ʢʦʤʧʘʥʠʷ EVD (ʦʩʥʦʚʘʥʘ ʢʦʤʧʘʥʠʝʡ Tetra Pak), ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʘʧʘʪʝʥʪʦʚʘʣʘ ʥʦʚʳʡ ʤʘʪʝʨʠʘʣ TectanÈ. ʆʥ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ 

ʣʘʤʠʥʠʨʦʚʘʥʥʦʡ ʙʫʤʘʛʠ ʜʣʷ ʢʦʨʦʙʦʢ ʩʦʢʘ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʢʦʤʧʘʥʠʝʡ 

ʊʝʪʨʘ ʇʘʢ. ʉ 1991 ʛʦʜʘ EVD ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʧʨʦʜʫʢʪʳ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʝʩʩʦʚʘʥʠʷ ʚ ʧʨʝʩʩ-ʬʦʨʤʝ, ʘ ʩ 1997 ʛʦʜʘ ï ʣʠʪʴʝʚʳʤ ʬʦʨʤʦʚʘʥʠʝʤ. 
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ʃʠʩʪʳ ʠʟ ʪʝʢʪʘʥʘ ʥʘʧʦʤʠʥʘʶʪ ʦʨʛʘʣʠʪ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʧʫʩʘ ʜʣʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ SONY. 

ʅʦ ʩʘʤʦʝ ʧʨʠʤʝʯʘʪʝʣʴʥʦʝ ʪʦ, ʯʪʦ ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫ ʥʘʩ ʚ ʈʦʩʩʠʠ, 

ʚʝʨʥʝʝ ʚʦ ʚʨʝʤʝʥʘ ʉʉʉʈ, ɺʩʝʩʦʶʟʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ (ɺʀɺʈ). ʋ ʥʘʩ 

ʨʘʟʨʘʙʦʪʢʘ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ, ʘ ʫ ʧʨʘʢʪʠʯʥʳʭ ʥʝʤʮʝʚ ʧʦʰʣʘ. 

ɺ ʠʶʣʝ 1979 ʛʦʜʘ ʩʦʩʪʦʷʣʩʷ ʢʦʩʤʠʯʝʩʢʠʡ ʧʦʣʝʪ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʩʦʭʨʘʥʝʥʥʳʝ ʚ ʫʧʘʢʦʚʢʝ Tetra Pak. 

ʂʘʨʪʦʥʥʘʷ ʫʧʘʢʦʚʢʘ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʣʝʛʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʥʘʧʠʪʢʦʚ. ɿʘ 

ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʩʨʝʜʥʠʡ ʚʝʩ ʢʘʨʪʦʥʥʦʡ ʫʧʘʢʦʚʢʠ ʩʥʠʟʠʣʩʷ ʥʘ 20%. 

ʀʟ ʪʨʸʭ ʫʧʘʢʦʚʦʢ Tetra Pak ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʜʚʝ ʨʫʯʢʠ[5]. 

 

ɺʓɺʆɼʓ 

ʉʦʙʠʨʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʡ ʦʙʲʸʤ Tetra Pak ʦʯʝʥʴ ʪʷʞʝʣʦ, ʜʦʣʛʦ ʠ ʥʝʨʝʥʪʘʙʝʣʴʥʦ. 

ɿʘʚʦʜʳ ʥʝ ʩʪʨʝʤʷʪʩʷ ʧʦʩʪʘʚʠʪʴ ʥʘ ʩʚʦʠ ʙʫʤʘʞʥʳʝ ʬʘʙʨʠʢʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, 

ʪʘʢ ʢʘʢ ʩʦʤʥʠʪʝʣʴʥʦ, ʯʪʦ ʩʳʨʴʸ ʜʣʷ ʥʝʛʦ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʂʘʞʜʳʡ 

ʤʦʞʝʪ ʚʥʝʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʵʪʦ ʜʝʣʦ, ʩʦʙʠʨʘʷ ʠ ʩʜʘʚʘʷ ʫʧʘʢʦʚʢʠ Tetra Pak ʜʣʷ ʚʪʦʨʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. 

ʀʭ ʥʫʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ: 

- ʄʦʞʥʦ ʩʜʘʚʘʪʴ ʩ ʪʨʫʙʦʯʢʘʤʠ ʠ ʢʨʳʰʢʘʤʠ; 

- ʆʪʦʛʥʫʪʴ ʚʩʝ ʫʛʦʣʢʠ, ʯʪʦʙʳ ʢʦʨʦʙʢʫ ʙʳʣʦ ʣʝʛʢʦ ʤʳʪʴ ʠ ʩʞʠʤʘʪʴ; 

- ʉʧʦʣʦʩʥʫʪʴ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʟʘʧʘʭʘ ʠ ʦʩʪʘʪʢʦʚ ʩʦʜʝʨʞʠʤʦʛʦ; 

- ʉʧʣʶʱʠʪʴ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʤʳʪʴʷ ʠ ʭʨʘʥʝʥʠʷ ʤʦʞʥʦ ʨʘʟʨʝʟʘʪʴ ʫʧʘʢʦʚʢʫ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʯʘʱʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ 

ʠʥʥʦʚʘʮʠʠ. ʅʦʚʦʚʚʝʜʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ï ʵʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʪʦʚʘʨʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʥʦʚʳʝ ʨʳʥʢʠ 

ʩʙʪrʘ, ʪ.ʝ. ʚʩʝ ʪʦ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʟʚʦʣʷʷ ʧʨʠ 

ʵʪʦʤ ʧʦʣʫʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʠʤʝʥʥʦ ʫʯʝʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʫʯʝʪʘ. ʅʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʦʢʘʟʳʚʘʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ. ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʵʪʦʤ 

ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠʥʪʝʛʨʘʮʠʠ [3]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ ʚʳʩʪʫʧʘʝʪ ʩʠʩʪʝʤʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʠʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʫʶ, ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʚʦʠʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ɼʘʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʝʜʠʥʩʪʚʘ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʛʦ ʝʜʠʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, 

ʧʣʘʥʠʨʦʚʘʥʠʶ, ʫʯʝʪʫ, ʘʥʘʣʠʟʫ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ [2].  

Summary: In recent years, the concept of innovation is increasingly used in modern 

science. Innovations in the economy are, first of all, the production of new goods, the use of new 

resources, new technologies in production, as well as new markets, i.e. everything that affects the 

process of production and sale of products, while allowing you to earn additional income. In the 

process of production of innovative products, it is the accounting of production costs that occupies a 

key place in the management accounting system. The presence of a large number of structural units 

has a decisive influence on the formation of the management accounting system. The management 

process is based on the principle of centralized vertical integration. 
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Thus, in the process of implementing the activities of innovation-?active organizations, 

management accounting acts as a system that provides a comprehensive study of the costs of 

production of innovative products. 

The use of this system will allow innovative and active organizations to obtain reliable, 

timely information for making strategic decisions aimed at achieving their competitive advantages. 

The article considers the necessity of formation and development of management accounting 

of innovation-?active organizations. This need is ensured by effective cost management at different 

levels using methodological unity, which implies common requirements for information support, 

planning, accounting, cost analysis of innovation-?active organizations. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʯʝʪ ʟʘʪʨʘʪ, ʠʥʥʦʚʘʮʠʠ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ, ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʘʢʪʠʚʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

Keywords: cost accounting, innovation, managment accounting, innovation-active 

organization 

 

ɺɺɽɼɽʅʀɽ 

ʈʘʩʩʤʦʪʨʝʚ ʧʦʟʠʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʠʜʝʥʠʝ ʝʝ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʜʦʚʝʜʝʥʠʶ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ, ʠʟʦʙʨʝʪʝʥʠʡ, ʨʘʟʨʘʙʦʪʦʢ ʜʦ ʨʝʟʫʣʴʪʘʪʘ, ʧʨʠʛʦʜʥʦʛʦ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ɺ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʘʝʪ ʚʩʝ ʚʠʜʳ ʥʘʫʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʧʳʪʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʦʩʚʦʝʥʠʶ ʥʦʚʰʝʩʪʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʝʘʣʠʟʘʮʠʶ ʥʦʚʦʚʚʝʜʝʥʠʡ [5]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ, 

ʠʤʝʝʪ ʩʚʦʶ ʮʝʣʴ, ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʦʥʘʣ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. 

ɺʘʞʥʘʷ ʨʦʣʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʥʘʜʣʝʞʠʪ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʟʨʘʙʦʪʢʫ, 

ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʚʚʝʜʝʥʠʡ. ɽʝ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʥʢʫʨʝʥʪʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʦʩʪʠʞʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʲʝʤʘ ʧʨʦʜʘʞ. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʥʥʦʚʘʮʠʡ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʚʥʝʜʨʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʟʘʪʨʘʪ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [4].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʫʯʝʪ ʢʘʢ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʙʣʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʘʪʨʘʪʘʭ 

ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʚʦʧʨʦʩʘʭ ʧʨʠʥʷʪʠʷ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩ?ʢʠʭ ʨʝʰʝʥʠʡ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʮʝʣʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦʤ ʨʝʩʫʨʩʦʚ. ʉʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʙʦʨ, ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ 

ʩʪʦʠʤʦʩʪʥʦʡ ʬʦʨʤʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʠʟʜʝʨʞʢʘʭ, ʟʘʪʨʘʪʘʭ ʠ ʨʘʩʭʦʜʘʭ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ   

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʫʞʥʦ ʚʳʙʠʨʘʪʴ ʨʘʮʠʦʥʘʣʴʥʫʶ ʫʯʝʪʥʫʶ 

ʩʠʩʪʝʤʫ. ʊʘʢʦʡ ʩʠʩʪʝʤʦʡ ʚ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʫʯʝʪ ʟʘʪʨʘʪ 

çʜʠʨʝʢʪ-ʢʦʩʪʠʥʛè, ʧʦʟʚʦʣʷʶʱʘʷ ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʢʨʘʱʝʥʥʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʚʢʣʶʯʘʶʱʫʶ 

ʪʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. çɼʠʨʝʢʪ-

ʢʦʩʪʠʥʛè, ʩʧʦʩʦʙʥʘ ʚʳʜʝʣʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʮʝʣʷʭ ʩʦʟʜʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʠʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [9]. 

ɿʜʝʩʴ ʤʳ ʨʘʟʜʝʣʷʝʤ ʤʥʝʥʠʝ ʉ. ɸ. ʅʠʢʦʣʘʝʚʦʡ, ʢʦʪʦʨʘʷ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʘ çʜʠʨʝʢʪ-

ʢʦʩʪʠʥʛè ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʩʪʚʫ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʠ ʤʘʨʞʠʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʢʘʢ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦ 

ʨʘʟʣʠʯʥʳʤ ʠʟʜʝʣʠʷʤ; ʚʳʷʚʠʪʴ ʠʟʜʝʣʠʷ ʩ ʙʦʣʴʰʝʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ, ʯʪʦʙʳ ʧʝʨʝʡʪʠ ʥʘ ʠʭ 

ʚʳʧʫʩʢ, ʪʘʢ ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʧʨʦʜʘʞʥʦʡ ʮʝʥʦʡ ʠ ʩʫʤʤʦʡ ʧʝʨʝʤʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʝ 

ʩʪʠʨʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʧʠʩʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʥʢʨʝʪʥʳʭ ʠʟʜʝʣʠʡ 

[6]. ɹʣʘʛʦʜʘʨʷ ʩʠʩʪʝʤʝ ç?ʜʠʨʝʢʪ-ʢʦʩʪʠʥʛè ʨʘʩʰʠʨʷʶʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʚʝʜʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʨʘʩʭʦʜʦʚ, ʤʦʞʥʦ 

ʛʠʙʢʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ, ʥʘʧʨʠʤʝʨ ʠʩʧʦʣʴʟʫʷ ʩʪʘʚʢʠ 

ʤʘʨʞʠʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʫʶ ʮʝʥʫ [11]. ʅʘ ʨʷʜʫ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ, ʩʠʩʪʝʤʘ çʜʠʨʝʢʪ-?ʢʦʩʪʠʥʛè ʧʦʟʚʦʣʷʝʪ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʮʝʣʷʭ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʨʠʪʴ ʨʝʟʫʣʴʪʘʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʜʘʞʥʳʭ ʮʝʥʘʭ, ʧʝʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʝʜʠʥʠʮʫ, 

ʧʦʩʪʦʷʥʥʳʭ ʟʘʪʨʘʪʘʭ ʠ ʟʘʜʘʥʥʦʡ ʧʨʠʙʳʣʠ [7]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʫʤʤʫ 

ʚʳʨʫʯʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ 

ʜʘʥʥʦʡ ʚʝʣʠʯʠʥʝ ʧʦʩʪʦʷʥʥʳʭ ʠ ʧʝʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʨʦʜʫʢʮʠʶ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅ?ʀɽ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʪʦʯʥʳʤ, 

ʢʘʞʜʘʷ ʥʘʫʯʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʪʨʝʙʫʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʨʝʜʩʪʚ ʠ ʨʝʩʫʨʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʪ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʝʪ ʦʪʣʠʯʥʳʝ ʦʪ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʧʦʥʠʤʘʥʠʷ, ʨʠʩʫʥʦʢ 1. 

ʇʨʝʜʤʝʪʦʤ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʠʤʝʥʥʦ: ʨʘʟʨʘʙʦʪʢʘ, ʘʧʨʦʙʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʧʨʝʜʤʝʪʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʡ, ʚʳʜʝʣʠʤ ʦʙʲʝʢʪʳ ʫʯʝʪʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. 

ʂʣʘʩʩʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʫʧʨʘʚʣʝʥʯʝʩʢʦʤ ʫʯʝʪʝ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ [10].  

ɺ ʦʩʥʦʚʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʧʨʠʥʮʠʧʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ: ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʡ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ; ʦʪʨʘʞʝʥʠʝ ʠʥʥʦʚʘʮʠʡ ʥʘ ʩʯʝʪʘʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʤʝʩʪʘʤ ʠʭ 
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60 

 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʮʝʥʪʨʘʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʫʯʝʪʘ ʟʘʪʨʘʪ çʜʠʨʝʢʪ-

ʢʦʩʪʠʥʛè ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʢʨʘʱʝʥʥʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ [8].  

ʌʫʥʢʮʠʦʥʘʣ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʝʥ 

ʦʙʝʩʧʝʯʠʚʘʪʴ: ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

ʫʯʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ; 

ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʩ ʝʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ. 

 

ʈʠʩʫʥʦʢ 1 ï ʂʦʥʮʝʧʪ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʘʪʨʘʪʘʤʠ ʨʝʘʣʠʟʫʶʪʩʷ ʯʝʨʝʟ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʮʠʢʣʘ: 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʶ, ʢʦʦʨʜʠʥʘʮʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʘʢʪʠʚʠʟʘʮʠʶ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʫʯʝʪ ʠ ʘʥʘʣʠʟ. ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʦʣʞʥʘ ʦʪʚʦʜʠʪʴʩʷ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʘʥʘʣʠʟʫ ʟʘʪʨʘʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤʫ ʢʦʥʪʨʦʣʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʝʝ 

ʚʳʩʦʢʦʡ ʨʠʩʢʦʚʘʥʥʦʩʪʴʶ. 

 

ɺʓɺʆɼʓ  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ, ʘʢʢʫʤʫʣʠʨʫʶʱʘʷʩʷ ʚ ʫʯʝʪʥʳʭ ʨʝʛʠʩʪʨʘʭ ʠ ʥʘ ʩʯʝʪʘʭ, ʥʝ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʟʘʪʨʘʪ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʩʯʝʪʦʚ 

ʠ ʨʝʛʠʩʪʨʦʚ ʫʯʝʪʘ ʜʣʷ ʦʪʨʘʞʝʥʠ ̫ʨʘʩʭʦʜʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1].  

ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʝ ʨʦʩʩʠʡʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʳ ʚʥʝʜʨʷʪʴ 

ʥʦʚʳʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʪʘ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʫʞʥʦ ʩʦʟʜʘʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘʪʨʘʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʝʝ 

ʦʙʨʘʙʦʪʢʫ ʤʝʪʦʜʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ, ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʦʧʦʪʝ?ʥʮʠʘʣ

ʘʇʨʠʥʮʠʧ

ʳ 

ʨ?ʘʟʚʠʪʠʷ 

ʫʧʨʘʚʣʝʥʯʝ

ʩ?ʢʦʛʦ ʫʯʝʪʘ 

ʎɽʃʀ 

ʋʇʈɸɺ?ʃɽʅʏɽʉʂʆɻʆ 

ʋʏ?ɽʊɸ 

ʘʯʠ 

ʫʧʨʘʚʣʝʥʯʝʩ?

ʢʦʛʦ ʫʯʝʪʘ 

ʆʙʲʝʢʪ 

ʋʋ 

ʇʨʝʜʤʝʪ 

ʋʋ 

ʌʋʅʂʎʀʆʅɸʃ 

ʋ?ʇʈɸɺʃɽʅʏɽʉ?ʂʆɻʆ ʋʏɽʊɸ 
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ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 
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ʋɼʂ 338.1 

ʀʅʅʆɺɸʎʀʆʅʅʓʁ ɸʋɼʀʊ ʂɸʂ ʄʆʅʀʊʆʈʀʅɻ ʍʆɿʗʁʉʊɺɽʅʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅʀɿɸʎʀʁ ʃɽʉʅʆɻʆ ʉɽʂʊʆʈɸ 

INNʆVɸʊIVɽ ɸUDIʊ ɸS ʄʆNIʊʆRING ʆF ɽʉʆNʆʄIʉ ɸʉʊIVIʊY ʆF FʆRɽSʊ SɽʉʊʆR 

ʆRGɸNIZɸʊIʆNS 

 

 

 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʷ ʘʫʜʠʪʦʨʩʢʫʶ ʧʨʦʚʝʨʢʫ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʩ ʧʦʟʠʮʠʡ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʦʯʝʥʴ ʩʣʦʞʥʦ 

ʚʳʷʚʠʪʴ ʦʪʣʠʯʠʷ ʦʪ ʘʫʜʠʪʘ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʩʠʣʫ 

ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʪʩʫʪʩʪʚʠʷ.  

ɺ ʪʦʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʠ ʧʦʥʷʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʝʱʝ ʥʝ 

ʩʪʘʣʦ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ. ʆʩʦʙʝʥʥʦʩʪʴ ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʧʦʢʘ ʥʝ ʦʩʦʟʥʘʣʠ ʩʫʱʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʝʛʦ 

ʧʨʦʚʝʜʝʥʠʷ; ʚ ʦʪʩʫʪʩʪʚʠʠ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʝʦʙʭʦʜʠʤʦʡ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ 

ʨʫʩʩʢʦʤ ʷʟʳʢʝ; ʚ ʜʝʬʠʮʠʪʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʠ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʘ [7].  

ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʝʛʦʜʥʷ ʧʦʜʭʦʜʳ ʢ ʚʥʝʰʥʝʤʫ ʘʫʜʠʪʫ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʙʘʟʦʚʳʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʣʶʙʳʭ ʦʙʱʠʭ 

ʘʫʜʠʪʦʨʩʢʠʭ ʧʨʦʚʝʨʦʢ. ɸ ʧʦʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʤʝʨʦʧʨʠʷʪʠʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ 

ʪʘʢʞʝ ʥʦʨʤʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʫʯʝʪʥʫʶ ʧʦʣʠʪʠʢʫ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ. 

ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʷʚʣʷʝʪʩʷ ʪʝʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʨʫʢʦʚʦʜʩʪʚʫ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥʥʦʚʘʮʠʠ, ʦʧʨʝʜʝʣʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʪʝʥʜʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʥʘ ʙʣʠʞʘʡʰʝʝ ʙʫʜʫʱʝʝ [2]. 

ʇʦ ʩʚʦʝʡ ʩʫʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʩʧʦʩʦʙʝʥ ʧʨʦʚʝʩʪʠ ʚʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʠ ʧʦʤʦʯʴ ʤʝʥʝʜʞʤʝʥʪʫ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʚʨʝʤʝʥʥʦʡ (ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

Sʠmmʘrʫ: ʉʦnsidʝring ʘudit ʦf innʦvʘtivʝ ʘʩtivitʫ ʦf thʝ ʝʩʦnʦmiʩ ʝntitʫ, frʦm ʨʦsitiʦns 

ʦf mʝthʦdiʩʘl ʘnd mʝthʦdʦlʦgiʩʘl bʘsʝs, it is vʝrʫ difficult  tʦ rʝvʝʘl diffʝrʝnʩʝs frʦm ʘudit ʦf ʘnʫ 

ʦthʝr dirʝʩtiʦn ʦf ʘʩtivitʫ ʦf thʝ ʦrgʘnizʘtiʦn, ʦwing tʦ thʝir ʨrʘʩtiʩʘl ʘbsʝnʩʝ.  

ɸt thʝ sʘmʝ timʝ, it shʦuld bʝ nʦtʝd thʘt in Rʠssiʘ thʝ ʩʦnʩʝʨt ʦf innʦvʘtivʝ ʘudit hʘs nʦt 

ʫʝt bʝʩʦmʝ univʝrsʘllʫ rʝʩʦgnizʝd. ʊhʝ ʨʝʩuliʘritʫ is mʘnifʝstʝd in thʝ fʘʩt thʘt mʦst mʘnʘgʝrs ʦf 

fʦrʝst sʝʩtʦr ʦrgʘnizʘtiʦns hʘvʝ nʦt ʫʝt rʝʘlizʝd thʝ ʝssʝnʩʝ ʘnd imʨʦrtʘnʩʝ ʦf its imʨlʝmʝntʘtiʦn; 

ɿʠʥʦʚʴʝʚʘ ʀ.ʉ., ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. 

ʄʦʨʦʟʦʚʘ, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ. 

ʐʝʨʥʝ ɸ.ʀ., ʤʘʛʠʩʪʨʘʥʪ  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. 

ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ. 

Zinovieva I.S., Doctor of Economics, 
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in thʝ ʘbsʝnʩʝ ʦf thʝ nʝʩʝssʘrʫ rʝfʝrʝnʩʝ litʝrʘturʝ in Russiʘn; in thʝ shʦrtʘgʝ ʦf sʨʝʩiʘlists in thʝ 

fiʝld ʦf innʦvʘtivʝ ʘudit ʘnd in thʝ ʘbsʝnʩʝ ʦf ʘn ʘʨʨrʦʨriʘtʝ lʝgislʘtivʝ frʘmʝwʦrʢ.  

ɸs ʘ rʝsult, tʦdʘʫ thʝ ʘʨʨrʦʘʩhʝs tʦ thʝ ʝʭtʝrnʘl ʘudit ʦf innʦvʘtivʝ ʘʩtivitiʝs ʘrʝ rʝgulʘtʝd 

bʫ thʝ bʘsiʩ rʝgulʘtʦrʫ dʦʩumʝnts fʦr ʘnʫ Gʝnʝrʘl ʘudits. ɸ stʘtʝmʝnt ʦf thʝ sʫstʝm ʦf intʝrnʘl 

ʘudit ʦf innʦvʘtivʝ ʘʩtivitiʝs is dʝtʝrminʝd bʫ thʝ ʦrgʘnizʘtiʦnʘl ʩhʘrʘʩtʝristiʩs ʦf ʨrʦduʩtiʦn, ʘs 

wʝll  ʘs thʝ rulʝs ʘnd rʝquirʝmʝnts lʘid dʦwn in thʝ ʘʩʩʦunting ʨʦliʩʫ ʦf thʝ ʝʩʦnʦmiʩ ʝntitʫ. 

ɸt thʝ sʘmʝ timʝ, innʦvʘtiʦn ʘudit is ʘ tʦʦl thʘt ʘllʦws thʝ mʘnʘgʝmʝnt ʦf ʘn ʝʩʦnʦmiʩ 

ʝntitʫ tʦ idʝntifʫ ʝʭisting innʦvʘtiʦns, idʝntifʫ ʦʨʨʦrtunitiʝs ʘnd trʝnds, ʘs wʝll  ʘs tʦ fʦrm ʘn ʘʩtiʦn 

ʨlʘn fʦr thʝ nʝʘr futurʝ. ɸt its ʩʦrʝ, ʘn innʦvʘtivʝ ʘudit is ʘblʝ tʦ ʩʦnduʩt ʘ ʩʦmʨrʝhʝnsivʝ ʘnʘlʫsis 

ʦf vʘriʦus sʨhʝrʝs ʦf ʘʩtivitʫ ʦf ʘn ʝʩʦnʦmiʩ ʝntitʫ, ʘnd hʝlʨ mʘnʘgʝmʝnt idʝntifʫ ʢʝʫ ʘrʝʘs ʦf 

thʝir ʘʩtivitiʝs, tʘʢing intʦ ʘʩʩʦunt thʝ timʝ (ʩhrʦnʦlʦgiʩʘl) sʝquʝnʩʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʫʜʠʪ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ, ʧʨʦʚʝʨʢʘ, ʢʦʥʪʨʦʣʴ, ʣʝʩʥʦʡ ʩʝʢʪʦʨ. 

ʂʝʫwʦrds: ʘudit, innʦvʘtiʦn ʘudit, insʨʝʩtiʦn, ʩʦntrʦl, fʦrʝst sʝʩtʦr. 

 

ɺɺɽɼɽʅʀɽ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʠʟʫʯʝʥʠʝʤ 

ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʢʘʢ: ʥʘʣʠʯʠʝ ʬʠʥʘʥʩʦʚʦ - ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ; ʥʘʜʣʝʞʘʱʝʝ 

ʚʳʧʦʣʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʩʦʙʣʶʜʝʥʠʝ ʚʩʝʭ ʥʦʨʤ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʝʛʦ 

ʠʟʛʦʪʦʚʣʝʥʠʷ; ʚʝʣʠʯʠʥʘ ʟʘʪʨʘʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʘ ʪʘʢ? ʞʝ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʠʣʠ ʥʝ ʦʪʥʝʩʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʟʘʪʨʘʪ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ [9].  

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʘʥʥʦʛʦ ʘʫʜʠʪʘ ʚ ʟʘʢʣʶʯʝʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʘʤ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ [1]. ɺ ʮʝʣʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʥʦʚʘʪʦʨʘ: ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʩʨʝʜʳ, ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʦʟʠʮʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ʏʪʦ 

ʢʘʩʘʝʤʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ, ʪʦ ʦʥ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʯʝʪʥʫʶ ʩʪʦʨʦʥʫ ʦʪʨʘʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʜʝʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʜʝʣʠʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʤ ʘʫʜʠʪʦʨ ʫʜʝʣʷʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʚʥʠʤʘʥʠʝ. ʇʝʨʚʦʝ, ʵʪʦ 

ʧʨʦʚʝʨʢʘ ʟʘʪʨʘʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ 

ʚʪʦʨʦʝ, ʵʪʦ ʧʨʦʚʝʨʢʘ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [3].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʝʨʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʘʢʪʦʨʦʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ 

ʷʚʣʷʝʪʩʷ ʠ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʠʣʠ ʥʝ ʦʪʥʝʩʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʘʪʨʘʪ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɸʫʜʠʪ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʚ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʢʨʝʜʠʪʘ, ʪʘʢ ʠ ʧʨʠʙʳʣʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ [6].  
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ɺ ʧʝʨʚʦʤ ʠʟ ʵʪʠʭ ʩʣʫʯʘʝʚ ʥʝʟʘʚʠʩʠʤʘʷ ʧʨʦʚʝʨʢʘ ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʚ 

ʠʥʪʝʨʝʩʘʭ ʢʨʝʜʠʪʦʨʦʚ, ʢʦʛʜʘ ʘʫʜʠʪʦʨ ʜʦʣʞʝʥ ʧʦʜʪʚʝʨʜʠʪʴ ʮʝʣʝʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʝʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʚʦ ʚʪʦʨʦʤ - ʚ ʠʥʪʝʨʝʩʘʭ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʘʫʜʠʪ ʧʨʠʙʳʣʠ ʢʘʢ ʦʙʲʝʢʪʘ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ. 

ʆʪʤʝʪʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʥʘʥʩʦʚʦʛʦ ʘʫʜʠʪʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ, ʧʦʷʚʠʣʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʝʱʝ ʥʝ ʠʤʝʝʪ ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʈʦʩʩʠʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʷʤʠ ʠ 

ʫʧʨʘʚʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʷʤʠ ʯʘʩʪʦ ʧʨʝʜʣʘʛʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ [4], ʦʥʠ ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʪʨʘʙʦʪʘʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʥʝ ʤʦʛʫʪ 

ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʫʩʧʝʰʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʘʤʢʘʭ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʝʝ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʚʝʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ, ʚ ʢʘʯʝʩʪʚʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ 

ʩʫʙʲʝʢʪʦʚ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ 

ʪʨʠ ʦʩʥʦʚʥʳʝ ʩʪʘʜʠʠ ʧʨʦʚʝʨʢʠ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ (ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ) ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ, ʨʠʩʫʥʦʢ 1.  

ʉʪʘʜʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʮʝʜʫʨʫ ʚʳʷʚʣʝʥʠʷ 

ʥʘʜʣʝʞʘʱʝʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʦʥʢʨʝʪʥʦʛʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʭ ʥʦʨʤ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʢʘʞʜʦʡ 

ʩʪʘʜʠʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ [5].  

ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʘʜʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝʨʢʫ ʧʦ: ʥʘʣʠʯʠʶ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʩʥʦʚ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ; ʩʦʦʪʚʝʪʩʪʚʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʦʙʲʝʢʪʠʚʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʣʦʞʥʦʩʪʴʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; ʥʘʣʠʯʠʶ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʦʤ.  

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʜʠʷ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʠʥʘʥʩʦʚʫʶ ʫʯʝʪʥʫʶ 

ʩʪʦʨʦʥʫ ʦʪʨʘʞʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʜʝʩʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʢʣʶʯʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʥʘʧʨʘʚʣʝʥʠʡ: ʧʨʦʚʝʨʢʫ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʫʯʝʪʘ ʟʘʪʨʘʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ (ʧʦ ʈʉɹʋ ʠ ʧʦ ʄʉʌʆ); ʧʨʦʚʝʨʢʫ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʠ ʦʮʝʥʢʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʦʙʲʝʢʪʫ; 

ʦʮʝʥʢʫ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʫʯʝʪʘ ʟʘʪʨʘʪ ʠ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʯʘʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʚʳʷʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʨʷʜʢʘ ʫʯʝʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʦʚʘʥʠʷʤ ʫʯʝʪʥʦʡ ʧʦʣʠʪʠʢʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʪʦʯʥʝʥʠʶ ʠ ʜʦʧʦʣʥʝʥʠʶ ʝʝ 

ʧʦʣʦʞʝʥʠʡ; ʦʮʝʥʢʫ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʯʝʪʥʦʩʪʠ ʦ ʚʳʧʦʣʥʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 
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ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʦʝʢʪʦʚ ʠ ʩʠʩʪʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ.  

ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʧʘʨʘʤʝʪʨʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ 

 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠ?ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ, 

ʦʪʨʘʞʘʶʱʠʭ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʠʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʫʩʠʣʠʡ.  

ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʫʯʝʥʠʝ ʦʮʝʥʦʯʥʳʭ ʜʘʥʥʳʭ ʩʦ ʩʪʦʨʦʥʳ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʢʘʢ ʚʥʫʪʨʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʪʘʢ ʠ ʟʘ ʝʝ ʧʨʝʜʝʣʘʤʠ. ʀʩʭʦʜʷ ʠʟ 

ʪʦʛʦ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʦʧʠʨʘʝʪʩʷ ʥʘ ʢʣʶʯʝʚʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʩʚ̫ ʟʫʶʱʘʷ ʨʦʣʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʚʦ ʚʩʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʨʦʮʝʩʩʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʨʫʢʦʚʦʜʩʪʚʦ, ʟʘʢʘʟʳʚʘʷ ʪʘʢʦʡ ʘʫʜʠʪ, ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʚʩʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ, ʪʘʢ ʠ ʝʛʦ 

ʥʝʜʦʩʪʘʪʢʠ.  

ʀʪʘʢ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʠ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʤʥʝʥʠʝ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʚ 

ʬʦʨʤʝ ʧʠʩʴʤʝʥʥʦʛʦ ʦʪʯʝʪʘ ʨʫʢʦʚʦʜʠʪʝʣʶ [8].  
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ʂʘʯʝʩʪʚʝʥʥʳʡ ʘ?ʥʘʣʠʟ ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘ?ʥʘʣʠʟ  + 

ʄʥʝʥʠʝ ʘʫʜ?ʠʪʦʨʘ ʦʙ 

ʵʬʬʝ?ʢʪʠʚʥʦʩʪʠ ʠ?ʥʥʦʚʘʮʠʦʥʥʦ?ʛʦ 

ʧʨʦʮʝʩʩ?ʘ 

ʄʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦ?ʚʳʰʝʥʠʶ 

ʢʦʥʢʫʨʝʥʪʦʩ?ʧʦʩʦʙʥʦʩʪʠ ʭʦʟ?̫ ʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝ?ʢʪʘ  
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ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ. ɿʘʚʝʨʰʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʷʚʣʷʝʪʩʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʪʯʝʪ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʤʝʶʱʠʡʩʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ 

ʚʳʨʘʞʝʥʠʷʭ, ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʢʨʝʪʥʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ.  

ɼʘʥʥʳʡ ʦʪʯʝʪ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʧʨʦʛʨʘʤʤʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʫʢʘʭ ʫ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʦʢʘʟʳʚʘʝʪʩ ̫ʧʦʜʨʦʙʥʳʡ ʦʪʯʝʪ ʥʝ 

ʪʦʣʴʢʦ ʦ ʪʝʢʫʱʝʤ ʩʦʩʪʦʷʥʠʠ ʝʝ ʧʦʣʦʞʝʥʠʷ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʚ, ʥʦ ʠ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʦ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ, ʯʪʦ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ 

ʭʦʟʷʡʩʪʚʫʶʱʝʤʫ ʩʫʙʲʝʢʪʫ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʩʝʛʦʜʥʷ - ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʠ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʧʨʦʮʝʜʫʨ, ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ. ʂʨʘʡʥʝ ʚʘʞʥʦ 

ʚ ʵʪʦʡ ʩʚʷʟʠ ʧʦʥʠʤʘʥʠʝ ʨʫʢʦʚʦʜʩʪʚʦʤ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʝ ʪʨʝʙʫʶʱʝʛʦ, ʢ ʪʦʤʫ ʞʝ, ʯʨʝʟʤʝʨʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʟʘʪʨʘʪ. ʇʦʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤʳ ʘʫʜʠʪʘ ʠ ʝʛʦ ʧʨʦʚʝʜʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʥʦʨʤʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʫʯʝʪʥʦʡ 

ʧʦʣʠʪʠʢʝ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʩʠʩʪʝʤʫ ʫʯʝʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʘʩʧʝʢʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʘʫʜʠʪʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʧʦ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤ 

ʧʨʠʟʥʘʢʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ, ʪʘʢ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʝʨʝʜ ʘʫʜʠʪʦʨʘʤʠ ʥʝ 

ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʝʢʪʘ ʠ ʪ.ʧ.  

 

ɺʓɺʆɼʓ  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʚ ʈʦʩʩʠʠ ʧʨʦʮʝʜʫʨʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʘ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʩʘʣʪʠʥʛʦʚʳʭ ʘʛʝʥʪʩʪʚ, ʚ ʧʝʨʝʯʝʥʴ ʫʩʣʫʛ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ 

ʧʨʦʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ.  

ʂʘʢ ʣʶʙʦʝ ʥʦʚʦʝ ʷʚʣʝʥʠʝ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʘʫʜʠʪ ʧʦʥʘʯʘʣʫ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʝʜʦʚʝʨʠʝ ʫ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʧʦʵʪʦʤʫ ʚʘʞʥʦ, ʯʪʦʙʳ ʜʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʙʳʣ ʧʦʜʜʝʨʞʘʥ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʦʡ (?ʥʘʧʨʠʤʝʨ, ʧʨʠʥʷʪʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʟʘʢʦʥʦʚ, ʠʥʩʪʨʫʢʮʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ) ʠ ʯʪʦʙʳ ʧʨʦʚʝʜʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ 

ʟʘʥʠʤʘʣʠʩʴ ʢʦʤʧʝʪʝʥʪʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦ ʚʳʷʚʠʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʜʘʪʴ ʚʝʨʥʳʡ ʩʦʚʝʪ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʦʪ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦ ʦʪʥʦʰʝʥʠʷʤ ʢ 

ʠʥʥʦʚʘʮʠʷʤ. ʇʨʦʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʛʦʩʫʜʘʨʩʪʚʘ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʚ ʝʛʦ ʨʘʟʚʠʪʠʠ: ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚʩʝ ʙʦʣʴʰʝ 
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ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʘʫʜʠʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʫʢʨʝʧʠʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʤ 

ʩʫʙ̡ʝʢʪʘʤ ʩʚʦʠ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʦʟʠʮʠʠ, ʦʧʨʝʜʝʣʠʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʝʢʪʦʨ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʟʚʠʪʠʷ, ʧʦʣʫʯʘʪʴ ʥʝʩʦʤʥʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʢʦʥʢʫʨʝʥʪʘʤʠ ʠ, ʚ ʠʪʦʛʝ, ʧʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʩʘ ʧʠʣʝʥʠʷ ʣʝʥʪʦʯʥʦʡ ʧʠʣʦʡ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ: ʃʝʥʪʦʯʥʘʷ ʧʠʣʘ, 

ʜʨʝʚʝʩʠʥʘ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʷʛʢʦʣʠʩʪʚʝʥʥʘʷ 

ʜʨʝʚʝʩʠʥʘ ʦʩʠʥʳ, ʪʦʧʦʣʷ, ʦʣʴʭʠ, ʣʠʧʳ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʨʠ ʧʠʣʝʥʠʠ ʣʝʥʪʦʯʥʦʡ ʧʠʣʦʡ, ʨʘʟʨʘʙʦʪʘʥ ʨʘʩʢʣʠʥʠʚʘʶʱʠʡ ʥʦʞ, ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʥʪʦʯʥʦʡ ʧʠʣʳ, ʠʟʛʦʪʦʚʣʝʥʳ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʣʝʥʪʦʯʥʦʡ ʧʠʣʳ, 

ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʣʝʥʪʦʯʥʦʡ ʧʠʣʳ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 

ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʠʟʫʯʝʥʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʣʝʥʪʦʯʥʳʭ ʧʠʣ, ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʜʝʨʝʚʦʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ, ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʇʨʦʚʦʜʠʣʩʷ ʦʪʩʝʠʚʘʶʱʠʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʠ ʧʠʣʝʥʠʠ ʣʝʥʪʦʯʥʳʤʠ ʧʠʣʘʤʠ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʰʝʨʦʭʦʚʘʪʦʩʪʴ) ʠ ʫʩʠʣʠʝ ʧʠʣʝʥʠʷ (ʤʦʱʥʦʩʪʴ ʧʠʣʝʥʠʷ). ʆʧʨʝʜʝʣʷʣʠʩʴ ʨʘʮʠʦʥʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʦʚ. ʆʮʝʥʠʚʘʣʘʩʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʞʠʤʦʚ ʧʠʣʝʥʠʷ 

ʣʝʥʪʦʯʥʳʤʠ ʧʠʣʘʤʠ. ʈʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʘʣʛʦʨʠʪʤʳ ʨʘʩʯʝʪʘ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ ʣʝʥʪʦʯʥʳʤʠ 

ʧʠʣʘʤʠ. ʆʮʝʥʠʚʘʣʘʩʴ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʥʪʦʯʥʦʡ ʧʠʣʳ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 1,021 ʤʣʥ. ʨʫʙ. ʚ ʛʦʜ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 2777,6 ʤ
3
 ʜʨʝʚʝʩʠʥʳ. 

Summary: This article is devoted to the study of the dynamic characteristics of the band 

sawing process. The object of study is: Band saw, softwood. The study used soft-leaved wood of 

aspen, poplar, alder, and linden. Researches of dynamic indicators were carried out during sawing 

with a band saw, a proppant knife was developed, optimal design parameters of the band saw were 

developed, prototypes of the band saw were made, laboratory tests of the band saw were carried 

out. In the process, the influence of dynamic loads on the deformability of wood was studied, the 

designs of band saws were studied, in the process of designing a new wood-cutting tool, the 

disadvantages of existing ones were minimized, and geometric parameters were calculated. A 

screening experiment was carried out when sawing with band saws to identify key influencing 

factors on the quality of the treated surface (roughness) and sawing force (sawing power). Rational 
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values of key influencing factors were determined. The effectiveness of the sawing regimes with 

band saws was evaluated. Algorithms for calculating the cutting mode of band saws were 

developed. The economic efficiency of the proposed technical and technological solutions was 

evaluated. Using the developed design of a band saw and technological regimes for sawing soft 

hardwood allows an economic effect of 1.021 million rubles. per year in the processing of 2777.6 

m3 of wood. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʃʝʥʪʦʯʥʘʷ ʧʠʣʘ, ʨʝʞʠʤ ʧʠʣʝʥʠʷ, ʩʪʦʡʢʦʩʪʴ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʤʦʱʥʦʩʪʴ. 

Keywords: Band saw, sawing mode, resistance, deformability, roughness, power. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦʨʷʜʢʘ 85% ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʣʝʩʦʧʠʣʴʥʳʭ ʨʘʤ, ʦʩʦʙʝʥʥʦ ʥʘ ʢʨʫʧʥʳʭ ʣʝʩʦʧʠʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. ɺʦʧʨʦʩʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʰʝʡ ʧʠʣʦʧʨʦʜʫʢʮʠʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ 

ʨʘʩʪʫʱʠʤʠ ʦʙʲʝʤʘʤʠ ʵʢʩʧʦʨʪʘ ʚ ʩʦʩʝʜʥʠʝ ʩʪʨʘʥʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʌʠʥʣʷʥʜʠʶ ʠ ʂʠʪʘʡ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʢʩʧʦʨʪ ʧʠʣʦʚʦʯʥʠʢʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʪʦʣʴʢʦ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʢ 40 

ʤʠʣʣʠʦʥʘʤ ʢʫʙʦʤʝʪʨʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʧʨʦʜʘʝʪʩʷ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʯʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʠʟʢʦʤ ʢʘʯʝʩʪʚʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ ʠ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʪʝʥʟʠʠ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʜʦʩʦʢ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʅʦ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʥʪʦʯʥʦʧʠʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʪʘʶʪʩʷ ʧʨʦʙʣʝʤʳ 

ʩʚʷʟʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʦ ʠ ʩ ʢʦʥʩʪʨʫʢʮʠʝʡ ʩʘʤʠʭ 

ʜʝʨʝʚʦʨʝʞʫʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺ ʨʘʙʦʪʝ ʥʘʤʝʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʠʣʦʧʨʦʜʫʢʮʠʠ ʧʨʠ ʨʘʩʧʠʣʦʚʢʝ ʜʨʝʚʝʩʠʥʳ ʥʦʚʳʤʠ ʧʠʣʘʤʠ ʥʘ ʣʝʥʪʦʯʥʦʧʠʣʴʥʳʭ ʩʪʘʥʢʘʭ. 

ʇʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʥʪʦʯʥʳʭ ʧʠʣ, ʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʯʝʪʦʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ ʨʘʩʧʠʣʦʚʢʝ ʤʷʛʢʦʣʠʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

ʣʝʥʪʦʯʥʳʤʠ ʧʠʣʘʤʠ, ʘ ʠʤʝʥʥʦ: ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʠʣʦʧʨʦʜʫʢʮʠʠ, ʵʥʝʨʛʦʸʤʢʦʩʪʠ 

ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʠ ʬʦʨʤʦʠʟʤʝʥʷʶʱʠʭ ʦʧʝʨʘʮʠʡ, ʧʦʚʳʰʝʥʠʝ ʩʪʦʡʢʦʩʪʠ ʜʝʨʝʚʦʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʫʪʸʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʤʷʛʢʦʣʠʩʪʚʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʦʩʠʥʳ, ʪʦʧʦʣʷ, ʦʣʴʭʠ, 

ʣʠʧʳ. ʊʘʢʘʷ ʙʳʩʪʨʦʨʘʩʪʫʱʘʷ ʜʨʝʚʝʩʠʥʘ ʥʘʙʠʨʘʝʪ ʦʙʲʸʤʳ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʜʝʬʠʮʠʪʦʤ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʦʡ ʠ ʭʚʦʡʥʦʡ. ɻʣʫʙʦʢʦʤʫ ʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʦʩʚʦʝʥʠʶ ʥʠʟʢʦʩʦʨʪʥʦʡ ʤʷʛʢʦʣʠʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʦ ʝʸ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ [1]. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚʣʘʛʦʤʝʨ ʕɺ8-100 ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 

ʠʟʤʝʨʝʥʠʡ ʜʦ 1%. ʀʩʭʦʜʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʜʦʚʦʜʠʣʠ ʜʦ 8% ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʩ 
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ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʨʢʫʣʷʮʠʝʡ ʚʦʟʜʫʭʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ   ɻʆʉʊ 215234-77. ɼʣʷ 

ʧʝʨʝʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʦʨʤʫʣʘ: 

 

                                              [ ])12(112 -+= WBWB a ,                                                (1) 

ʛʜʝ ɺ12 ï ʧʦʢʘʟʘʪʝʣʴ ʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ ʧʨʠ 12%-ʦʡ ʚʣʘʞʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ; ɺw ï ʪʦ ʞʝ 

ʧʨʠ ʚʣʘʞʥʦʩʪʠ W; W ï ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʚ ʤʦʤʝʥʪ ʠʩʧʳʪʘʥʠʡ, %; Ŭ ï ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʚʣʘʞʥʦʩʪʴ (ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʪʘʥʜʘʨʪʘʭ). 

ɽʩʣʠ ʦʙʨʘʟʮʳ ʚʦ ʚʨʝʤʷ ʠʩʧʳʪʘʥʠʡ ʠʤʝʣʠ ʚʣʘʞʥʦʩʪʴ 30% ʠ ʙʦʣʝʝ, ʪʦ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʬʦʨʤʫʣʘ:          

 

                                                         
kBB 3012= ,                                                            (2) 

ʛʜʝ: b30 ïʧʦʢʘʟʘʪʝʣʴ ʩʚʦʡʩʪʚ ʧʨʠ 30%-ʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʙʦʣʝʝ; k ï ʧʝʨʝʩʯʝʪʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʚʣʘʞʥʦʩʪʴ (ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʪʘʥʜʘʨʪʘʭ). 

ʅʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʥʘʙʣʶʜʝʥʠʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʠʤʝʨʥʦ ʩʣʝʜʫʶʱʝʡ ʟʘʢʦʥʫ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʠʪʝʨʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦ ʬʦʨʤʫʣʝ ʠ 

ʩʦʩʪʘʚʠʣʦ 15:   

 

                                                         
2

2

d

tu
N=

,                                                               (3) 

ʛʜʝ t ï ʢʚʘʥʪʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʉʪʴʶʜʝʥʪʘ, ʚʳʙʠʨʘʝʤʳʡ ʠʟ ʩʪʘʪʠʩʪʠʯʝʩ-ʢʠʭ ʪʘʙʣʠʮ ʧʦ 

ʯʠʩʣʫ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ; u ï ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ; ŭ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʳʙʦʨʦʯʥʦʛʦ 

ʩʨʝʜʥʝʛʦ, ʷʚʣʷʶʱʘʷʩʷ ʦʪʥʦʰʝʥʠʝʤ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʢ ʚʳʙʦʨʦʯʥʦʤʫ ʩʨʝʜʥʝʤʫ 

ɼʦʧʫʩʪʠʤʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʠʤʘʣʘʩʴ ʘʧʨʠʦʨʥʦ, 

ʜʣʷ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ - 5%. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ɻʆʉʊ 9629 ï 85, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 16483.0 ï 80 ʧʨʠ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʚʘʨʠʘʮʠʠ ʚʣʘʞʥʦʩʪʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʘʷ 15%. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 16483.0 ï 80.  ʇʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʥʘ 

ʦʙʨʘʟʮʘʭ ʧʦʩʣʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʝʩʘʭ ɺʃʂ ï 

500. ʇʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ (ʙʘʟʠʩʥʘʷ) ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ [8]:  

 

                                                         max

0

V

m
=dr

, ʢʛ/ʤ
3
                                                       (4) 

ʛʜʝ m0 ï ʤʘʩʩʘ ʦʙʨʘʟʮʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʢʛ;  Vmax ï ʦʙʲʝʤ ʦʙʨʘʟʮʘ, ʧʨʠ 

ʚʣʘʞʥʦʩʪʠ, ʨʘʚʥʦʡ ʠ ʙʦʣʴʰʝ ʧʨʝʜʝʣʘ ʥʘʩʳʱʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʦʙʦʣʦʯʝʢ, ʤ
3
 

ɺ ʧʨʦʚʦʜʠʤʳʭ ʦʧʳʪʘʭ ʜʣʷ ʟʘʤʝʨʘ ʫʧʨʫʛʠʭ, ʦʩʪʘʪʦʯʥʳʭ ʠ ʩʫʤʤʘʨʥʳʭ 

ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʢʨʝʰʝʨʥʳʡ ʤʝʪʦʜ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʢʨʝʰʝʨʘ ʚʤʝʩʪʦ ʤʷʛʢʠʭ ʤʝʪʘʣʣʦʚ ʧʨʠʤʝʥʷʣʩʷ ʧʣʘʩʪʠʣʠʥ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʜʝʬʦʨʤʘʮʠʡ. ʕʪʠ ʩʧʦʩʦʙʳ ʧʦʟʚʦʣʷʶʪ ʬʠʢʩʠʨʦʚʘʪʴ ʢʨʘʡʥʝʝ 

(ʥʘʯʘʣʴʥʦʝ), ʢʨʘʡʥʝʝ ʥʠʞʥʝʝ (ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʞʘʪʠʠ) ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ (ʧʦʩʣʝ ʯʘʩʪʠʯʥʦʡ 

ʨʘʩʧʨʝʩʩʦʚʢʠ) ʧʦʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʨʘʙʦʯʝʡ ʢʨʦʤʢʠ ʧʫʘʥʩʦʥʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ 

ʧʦʜʩʯʠʪʳʚʘʪʴ ʚʝʣʠʯʠʥʳ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ [1]. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʠ ʬʦʪʦʛʨʘʬʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʉʭʝʤʘ ʠ ʬʦʪʦʛʨʘʬʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʦʧʝʨ, ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.  

ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʪʘʥʠʥʳ 2 (ʨʠʩ. 1), ʫʜʘʨʥʠʢʘ 4, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʝʪʩʷ ʛʨʫʟ 3, 

ʬʠʢʩʘʪʦʨʘ 1, ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʫʜʘʨʥʠʢ ʚ ʚʝʨʭʥʝʤ ʧʦʣʦʞʝʥʠʠ, ʠ ʧʨʝʩʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʙʦʡʢʘ 

5, ʥʘʧʨʘʚʣʷʶʱʠʭ ʰʪʦʢʦʚ 6, ʧʫʘʥʩʦʥʘ 7, ʤʘʪʨʠʮʳ 8, ʦʙʦʡʤʳ 9, ʢʨʝʰʝʨʘ 10, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʩʪʦʣʙʠʢ ʧʣʘʩʪʠʣʠʥʘ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 12. ʇʦʟʠʮʠʷ 11 ʧʦʢʘʟʳʚʘʝʪ 

ʤʝʩʪʦ ʠ ʧʦʣʦʞʝʥʠʝ ʠʩʧʳʪʳʚʘʝʤʦʛʦ ʦʙʨʘʟʮʘ ʜʨʝʚʝʩʠʥʳ.  

ɼʫʙʣʠʨʦʚʘʥʠʝ ʟʘʤʝʨʦʚ ʜʝʬʦʨʤʘʮʠʠ ʧʦʚʳʰʘʝʪ ʥʘʜʝʞʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʧʨʦʯʝʨʯʝʥʥʘʷ ʥʘ ʧʣʦʱʘʜʢʝ ʦʙʦʡʤʳ ʣʠʥʠʷ ʟʘʪʠʨʘʝʪʩʷ, ʘ ʩʪʦʣʙʠʢʠ 

ʧʣʘʩʪʠʣʠʥʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʫʪʝʤ ʟʘʧʦʣʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʚ ʤʘʪʨʠʮʝ. ʆʙʨʘʟʮʳ 

ʚʳʨʝʟʘʣʠʩʴ ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʯʫʨʘʢʘ ʩ ʨʘʟʤʝʨʘʤʠ: ʚʜʦʣʴ ʚʦʣʦʢʦʥ 30 ʤʤ, ʧʦ 

ʪʘʥʛʝʥʪʘʣʴʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 20 ʤʤ. ʇʣʦʱʘʜʴ ʨʘʙʦʯʝʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ʩʦʩʪʘʚʣʷʝʪ 4 ʩʤ
2
. 

ʆʙʨʘʟʮʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ, ʪ. ʝ. ʜʦʚʦʜʠʣʠʩʴ ʜʦ ʪʨʝʙʫʝʤʦʡ 

ʚʣʘʞʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʫʪʝʤ ʚʳʜʝʨʞʠʚʘʥʠʷ ʚ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʢʘʤʝʨʝ. ʇʝʨʝʜ ʠʩʧʳʪʘʥʠʝʤ 

ʦʙʨʘʟʮʳ ʟʘʤʝʨʷʣʠʩʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0.1 ʤʤ ʤʠʢʨʦʤʝʪʨʦʤ, ʘ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʝʨʷʣʘʩʴ ʠʭ 

ʚʣʘʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʦʤ. ʇʦ ʢʘʞʜʦʤʫ ʦʧʳʪʫ ʠʩʧʳʪʳʚʘʣʦʩʴ 15 ʦʙʨʘʟʮʦʚ ʠ 

ʧʦʜʩʯʠʪʳʚʘʣʘʩʴ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʚʝʣʠʯʠʥʘ ʜʝʬʦʨʤʘʮʠʠ. 

ɼʝʬʦʨʤʘʮʠʷ ʦʙʨʘʟʮʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

ʩʫʤʤʘʨʥʘʷ:                                                  h

hh c-=E
;                                                             (5)                                                       

ʫʧʨʫʛʘʷ:                                                h

hh cp

y

-
=E

;                                                             (6)                                                                                                                                            

ʦʩʪʘʪʦʯʥʘʷ:                                           h

hh p-
=E0

;                                                            (7)                                                       

ʛʜʝ h - ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ ʜʦ ʠʩʧʳʪʘʥʠʷ; hʩ - ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʩʞʘʪʠʠ; 

hʨ - ʚʳʩʦʪʘ ʦʙʨʘʟʮʘ ʧʦʩʣʝ ʨʘʩʧʨʝʩʩʦʚʢʠ 
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ʈʘʙʦʪʘ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ ʫʜʘʨʥʠʢʘ (ʫʜʝʣʴʥʘʷ ʨʘʙʦʪʘ), ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 1 ʩʤ
2
 

ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ, ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ:  

                                           F

hgm
A iÖÖ=

, 
2ʩʝʢ

ɼʞ

;                                                         (8) 

ʛʜʝ m   - ʤʘʩʩʘ ʫʜʘʨʥʠʢʘ ʩ ʛʨʫʟʦʤ, ʢʛ; g   - ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤ /ʩʝʢ
2
.;F   - 

ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ, ʩʤ
2
; hi - ʚʳʩʦʪʘ ʧʘʜʝʥʠʷ ʫʜʘʨʥʠʢʘ, ʤ 

ʀʩʧʳʪʳʚʘʣʠʩʴ ʧʦ ʪʨʠ ʧʘʨʪʠʠ ʦʙʨʘʟʮʦʚ ʠʟ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ, ʣʠʧʳ, ʦʣʴʭʠ ʩ 

ʚʣʘʞʥʦʩʪʴʶ 10, 20 ʠ 30%. ʇʦʩʣʝ ʢʘʞʜʦʛʦ ʦʧʳʪʘ ʦʙʨʘʟʮʳ ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʯʝʨʝʟ ʤʠʢʨʦʩʢʦʧ 

ʥʘ ʧʨʝʜʤʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʦʩʪʦʷʥʠʷ. ʈʘʟʨʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠʩʢʣʶʯʘʣʠʩʴ ʠʟ ʨʘʩʯʝʪʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

ɿʥʘʯʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʧʨʫʛʦʩʪʠ ʂy ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʂ0 

ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʬʦʨʤʫʣʘʤ: 

                                                                         ɽ

ɽ
ʂ

ʫ

ʫ=
,                                                                (9) 

                                                                        E

E
= 0

0k
  ,                                                              (10)           

 

ʊʘʙʣʠʮʘ 1 ï ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʧʨʫʛʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʇʦʨʦʜʘ ɺʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, % 

10 20 30 

ʫʂ
 

ʆʣʴʭʘ 0,48 0,47 0,44 

ʆʩʠʥʘ 0,45 0,40 0,35 

ʃʠʧʘ 0,42 0,39 0,33 

0ʂ  
ʆʣʴʭʘ 0,72 0,74 0,79 

ʆʩʠʥʘ 0,61 0,64 0,68 

ʃʠʧʘ 0,55 0,58 0,60 

 

ʊʦʯʥʳʝ ʫʩʨʝʜʥʸʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 

 

 
ʈʠʩʫʥʦʢ 3 ï ʄʠʢʨʦʩʪʨʫʢʪʫʨʳ ʦʙʨʘʟʮʦʚ ʦʩʠʥʳ ʜʦ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

 

ʉʪʝʧʝʥʴ ʫʯʘʩʪʠʷ ʫʧʨʫʛʠʭ ʠ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʜʨʝʚʝʩʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʩʨʝʟʳ 

ʦʙʨʘʟʮʦʚ ʜʦ ʠ ʧʦʩʣʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ʍʦʨʦʰʦ ʚʠʜʥʦ, ʯʪʦ ʜʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʫʜʝʣʴʥʦʡ 

ʥʘʛʨʫʟʢʝ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʦʷʚʣʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ, ʘʥʘʣʦʛʠʯʥʦ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʩʪʝʥʢʠ ʧʨʦʧʠʣʘ ʜʨʝʚʝʩʠʥʳ. 

ʉʭʝʤʘ ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʮʦʤ ʜʨʝʚʝʩʠʥʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4. 
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ʈʠʩʫʥʦʢ 4 ï ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʟʮʘ ʩ ʜʨʝʚʝʩʠʥʦʡ 

 

ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʜʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ ʣʦʧʘʶʪʩʷ ʠ ʚʦʟʤʦʞʥʦ ʨʘʟʨʫʰʝʥʠʝ 

ʦʙʨʘʟʮʦʚ, ʫʞʝ ʧʨʠ ɸ=80 ɼʞ/ʩʤ
2
.  

)( ʦʜk ʂKt +Ö=m
, ʤʤ       (11) 

ʛʜʝ tkï ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʨʘʜʠʫʩʦʚ ʟʫʙʴʝʚ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʫʧʨʫʛʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚʦʣʦʢʦʥ;m - ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ ʧʦ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʟʮʘ, ʜʣʷ 

ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʨʘʚʥʳʡ 0,19. 

ʀʩʧʦʣʴʟʫʷ ʫʩʨʝʜʥʝʥʥʳʝ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʧʨʫʛʦʩʪʠ ʠ ʧʣʘʩʪʠʯʥʦʩʪʠ, 

ʧʦʣʫʯʘʝʤ ʚʝʣʠʯʠʥʫ ʨʘʟʥʦʩʪʠ ʨʘʜʠʫʩʦʚ ʟʫʙʴʝʚ ʣʝʥʪʦʯʥʳʭ ʧʠʣ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ 

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ. 

2,0)41,066,0(19,0 =+Ö=kt  ,ʤʤ 

       

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʫʜʝʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʚ ʦʙʨʘʟʮʝ 

ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ ʝʝ ʩʞʘʪʠʠ ʚ ʦʩʝʚʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʢ 

ʫʧʨʫʛʠʝ, ʪʘʢ ʠ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʦʩʪʘʪʦʯʥʳʭ 

ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʚʩʝʭ ʟʥʘʯʝʥʠʷʭ ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʫʧʨʫʛʠʭ 

ʜʝʬʦʨʤʘʮʠʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʫʜʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʚʩʝ ʪʨʠ ʚʠʜʘ ʜʝʬʦʨʤʘʮʠʡ ʚʦʟʨʘʩʪʘʶʪ ʩ 

ʧʦʩʪʦʷʥʥʳʤ ʟʘʤʝʜʣʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʧʦ ʤʝʨʝ 

ʝʝ çʫʧʨʝʩʩʦʚʢʠè. ʉ ʧʦʚʳʰʝʥʠʝʤ ʚʣʘʞʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʩ 10 ʜʦ 30% ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ 

ʜʨʝʚʝʩʠʥʳ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʚʩʝʭ ʪʨʝʭ ʚʠʜʦʚ ʜʝʬʦʨʤʘʮʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʥʘ ʣʝʥʪʦʯʥʦʧʠʣʴʥʦʤ ʩʪʘʥʢʝ ʥʝ 

ʩʚʷʟʘʥʘ ʩ ʥʝʪʦʯʥʦʩʪʷʤʠ ʝʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ, ʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʧʠʣʝʥʠʷ ʩʣʝʜʫʝʪ 

ʚʝʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʠʣ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʫʛʣʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʫʙʴʝʚ ʠ ʨʝʞʠʤʦʚ ʧʠʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʧʨʦʧʠʣʘ ʠ ʩʢʦʨʦʩʪʠ 

ʧʦʜʘʯʠ, ʩʠʣʳ ʨʝʟʘʥʠʷ ʚʦʟʨʘʩʪʘʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʞʝʩʪʢʦʩʪʠ ʧʠʣʳ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʙʦʢʦʚʦʡ ʩʠʣʳ, ʯʪʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʠʣʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʤʦʱʥʦʩʪʴ ʧʠʣʝʥʠʷ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʧʦʜʘʯʘ ʥʘ ʟʫʙ ʠ ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ. ɺʳʷʚʣʝʥʳ  ʨʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ: ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ 15é20%, ʧʦʜʘʯʘ ʥʘ ʟʫʙ 0,06é0,1 ʤʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʠʣʦʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ ʚʳʙʠʨʘʪʴ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ 

ʧʦʜʘʯʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʥʪʦʯʥʦʡ ʧʠʣʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʨʝʞʠʤʦʚ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʵʬʬʝʢʪ 1,021 ʤʣʥ. ʨʫʙ. ʚ ʛʦʜ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ 2777,6 ʤ
3
 ʜʨʝʚʝʩʠʥʳ. 

 

ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀʗ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʧʠʣʦʤʘʪʝʨʠʘʣʘ ʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʧʫʪʝʤ ʝʛʦ ʩʘʤʦʥʘʜʚʠʞʝʥʠʷ, ʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʧʦʜʘʯʠ ʥʘ 

ʟʫʙ Uz ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. 

ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʫʛʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʫʙʴʝʚ ʠ ʨʝʞʠʤʦʚ ʧʠʣʝʥʠʷ, ʘ ʠʤʝʥʥʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʧʨʦʧʠʣʘ ʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ, ʩʠʣʳ ʨʝʟʘʥʠʷ ʚʦʟʨʘʩʪʘʶʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʫʤʝʥʴʰʝʥʠʶ ʞʝʩʪʢʦʩʪʠ ʧʠʣʳ ʠ ʫʚʝʣʠʯʝʥʠʶ ʙʦʢʦʚʦʡ ʩʠʣʳ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʨʠʚʦʜʠʪ 

ʢ ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʠʣʝʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʠʟʛʠʙʘ ʣʝʥʪʳ ʥʘ ʰʢʠʚʘʭ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʧʠʣʳ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʫʚʝʣʠʯʠʪʴ ʜʠʘʤʝʪʨ 

ʰʢʠʚʦʚ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʣʝʥʪʦʯʥʦʧʠʣʴʥʳʭ ʩʪʘʥʢʘʭ (600-700 ʤʤ) ʪʦʣʱʠʥʘ ʣʝʥʪʳ ʜʦʣʞʥʘ 

ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 0,9-1,05 ʤʤ, ʯʪʦ ʙʦʣʴʰʝ ʨʘʩʯʝʪʥʦʡ ʚʝʣʠʯʠʥʳ, ʨʘʚʥʦʡ 0,75 ʤʤ. ɼʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʰʢʠʚʦʚ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ ʪʦʣʱʠʥʘ ʧʠʣʳ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʝʜʝʣʝ. 

ɺʳʷʚʣʝʥʳ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʚʣʠʷʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ ʚʣʠʷʶʱʠʭ ʬʘʢʪʦʨʘ ʥʘ ʚʳʭʦʜʥʳʝ 

ʚʝʣʠʯʠʥʳ ï ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʰʝʨʦʭʦʚʘʪʦʩʪʴ) ʠ ʫʩʠʣʠʝ ʧʠʣʝʥʠʷ 

(ʤʦʱʥʦʩʪʴ ʧʠʣʝʥʠʷ), ʘ ʠʤʝʥʥʦ: ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʢʦʩʦʩʣʦʡʥʦʩʪʴ (ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʚʦʣʦʢʦʥ), ʰʠʨʠʥʘ ʧʨʦʧʠʣʘ, ʧʦʜʘʯʘ ʥʘ ʟʫʙ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʤʦʱʥʦʩʪʴ ʧʠʣʝʥʠʷ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʧʦʜʘʯʘ ʥʘ ʟʫʙ ʠ 

ʚʣʘʞʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ. ɺʳʷʚʣʝʥʳ  ʨʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ: ʚʣʘʞʥʦʩʪʴ 

ʜʨʝʚʝʩʠʥʳ 15é20%, ʧʦʜʘʯʘ ʥʘ ʟʫʙ 0,06é0,1 ʤʤ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʢʘʯʝʩʪʚʘ ʧʠʣʦʧʨʦʜʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʠʣʴʥʦ 

ʚʳʙʠʨʘʪʴ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʠʣʝʥʠʷ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʳʙʦʨ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʰʠʨʠʥʳ ʧʨʦʧʠʣʘ ʠ ʦʧʨʝʜʝʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ʍʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ Rmmax ʦʪ ʰʠʨʠʥʳ ʧʨʦʧʠʣʘ ʜʣʷ ʜʨʝʚʝʩʠʥʳ ʤʷʛʢʠʭ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʙʣʠʟʦʢ 

ʢ ʣʠʥʝʡʥʦʤʫ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ʉʚʠʨʠʜʦʚ, ʃ.ʊ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʝ: 

ʤʦʥʦʛʨʘʬʠʷ / ʃ.ʊ. ʉʚʠʨʠʜʦʚ, ɸ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɺ.ʇ. ʀʚʘʥʦʚʩʢʠʡ. ï ɺʦʨʦʥʝʞ. : ɺʦʨʦʥʝʞʩʢʠʡ 

ʎʅʊʀ - ʬʠʣʠʘʣ ʌɻʋ çʈʕɸè ʄʠʥʵʥʝʨʛʦ ʈʦʩʩʠʠ, 2011. ï 363 ʩ. 

2. ʐʘʤʘʝʚ, ɺ.ɸ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʦʩʠʥʳ ʧʨʠ 

ʫʜʘʨʥʳʭ ʥʘʛʨʫʟʢʘʭ // ɺ.ɸ. ʐʘʤʘʝʚ ʠ ʜʨ. // ɼʠʟʘʡʥ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʙʝʣʠ. ï ʉʧʙ.- 2008.-

ˉ1(18).- ʩ. 39-41. 

3. ʈʝʢʣʘʤʥʳʡ ʧʨʦʩʧʝʢʪ ʢʦʤʧʘʥʠʠ ʆʆʆ çɺʫʜ-ʄʘʡʟʝʨʀʥʜʘʩʪʨʠʝʩè ʃʝʥʪʦʯʥʳʝ ʧʠʣʳ, ʩ. 

11. 

4. ʇʘʪ. 2378104 ʈʌ, ʄʇʂ B27B 33/02. ɼʠʩʢʦʚʘʷ ʧʠʣʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʦʡ 

ʜʨʝʚʝʩʠʥʳ [ʊʝʢʩʪ] / ʃ.ʊ. ʉʚʠʨʠʜʦʚ, ɸ.ɺ. ʀʚʘʥʦʚʩʢʠʡ, ɺ.ʇ. ʀʚʘʥʦʚʩʢʠʡ (ʈʌ) ; ʟʘʷʚʠʪʝʣʴ ʠ 

ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ɻʆʋ ɺʇʆ çɺɻʃʊɸè. - ˉ2008126798/03 ;ʟʘʷʚʣ. 01.07.2008 ;ʦʧʫʙʣ. 

10.01.2010, ɹʶʣ. ˉ 1. ï 5 c. 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

75 

 

ʋɼʂ 630*266 

ʃɽʉʆʄɽʃʀʆʈɸʊʀɺʅʆɽ ʆɹʋʉʊʈʆʁʉʊɺʆ ɸɻʈʆʊɽʈʈʀʊʆʈʀʁ 

ʄʀʏʋʈʀʅʉʂʆɻʆ  ʈɸʁʆʅɸ  ʊɸʄɹʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

AGROFORESTRY ARRANGEMENT OF ARTERRITORY MICHURINSKY DISTRICT, 

TAMBOV REGION 

ʂʦʣʛʘʥʦʚ ɻ.ɺ., 

ʩʪʫʜʝʥʪ  

ʉʫʭʦʚ ʄ.ʀ., 

ʩʪʫʜʝʥʪ  

ʄʠʭʠʥ ɺ.ʀ., ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ ɻ.ʌ. ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, 

ɺʦʨʦʥʝʞ. 

 

Kolganov, G.V., student 

FSBEI of HE "Voronezh state forestry 

University named after G.F. Morozova", 

Russia, Voronezh. 

Sukhov M.I., student 

FSBEI of HE "Voronezh state Forestry 

University named after G.F. 

Morozova",Russia, Voronezh. 

Mikhin V. I.,  doctor agricultural science, 

head of department   FSBEI of HE "Voronezh 

state  Forestry University named after G.F. 

Morozova", Russia, Voronezh. 

 

ɸʥʥʦʪʘʮʠʷ ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʦʙʨʘʟʫʶʪ ʘʛʨʦʪʝʨʨʠʪʦʨʠʠ. ʋʩʧʝʰʥʦʩʪʴ ʠʭ 

ʨʦʩʪʘ ʠ ʩʦʩʪʦʷʥʠʝ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪʩʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʠ ʣʝʩʦʢʫʣʴʪʫʨʥʳʤʠ ʧʨʠʸʤʘʤʠ 

ʚʳʨʘʱʠʚʘʥʠʷ. ɺ ʯʠʩʪʳʭ ʪʦʧʦʣʸʚʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʧʨʠ ʛʫʩʪʦʪʝ ʩʦʟʜʘʥʠʷ 3333 ʰʪ./ʛʘ 

ʨʘʩʪʝʥʠʡ ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʷʜʥʦʩʪʠ ʠ ʰʠʨʠʥʳ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ, ʟʘʧʘʩʫ ʥʘ 3,9-8,3 %. ʇʨʠ ʨʘʟʣʠʯʠʷʭ 

ʚ ʛʫʩʪʦʪʝ ʧʦʩʘʜʢʠ ʨʘʩʪʝʥʠʡ (6666 ʠ 3333 ʰʪ./ʛʘ) ʨʘʟʥʠʮʘ ʚ ʨʦʩʪʝ ʩʦʩʪʘʚʣʷʝʪ 7,2-14,2 %. 

ɺʚʝʜʝʥʠʝ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʚ ʩʦʩʪʘʚ ʣʝʩʥʳʭ ʧʦʣʦʩ ʠʟ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʠ ʷʩʝʥʷ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʚʦʟʨʘʩʪʝ 40 ʣʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʣʠʷʥʠʠ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ ʧʦʨʦʜʳ, ʛʜʝ 

ʥʠʞʝ ʩʦʭʨʘʥʥʦʩʪʴ (ʥʘ 4,1-5,1 %), ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ ʠ ʜʠʘʤʝʪʨʫ. ɺ ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʚ 

ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʧʦʣʝʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ ʩʥʠʞʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʚʦʟʜʫʭʘ ʥʘ 0,4-1,9 Áʉ. ʃʫʯʰʠʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʣʠʥʝʡʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ʧʦ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʣʝʩʦʧʦʣʦʩʳ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʟʘʱʠʪʳ ʣʘʥʜʰʘʬʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʯʝʪʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʙʳʩʪʨʦʪʳ ʨʦʩʪʘ ʧʦʨʦʜ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʩʘʞʜʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. 

Summary Protective plantations transform agro-territories. The success of their growth and 

condition is determined by agrotechnical and forest cultural methods of cultivation. In pure poplar 

forest belts with a density of 3333 pcs / ha of plants aged 30 years, with an increase in the 

difference and width, a decrease in biometric growth indicators in diameter, height, and stock is 

observed by 3.9-8.3%. With differences in planting density (6666 and 3333 pcs./ha), the difference 

in growth is 7.2-14.2%. The introduction of balsamic poplar into the forest strips of oak oak and 

common ash at the age of 35 years indicates the influence of a fast-growing breed, where the 

preservation is lower (4.1-5.1%), growth in height and diameter. In a warm period of time in the 

daytime, shelterbelts in protected areas of the fields reduce the temperature of the surface air layer 

by 0.4-1.9 Á ʉ. The best artificial linear plantations for land reclamation should be considered 

forest belts formed by blown and openwork structure. To successfully protect landscapes, it is 
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necessary to combine the features of the rapid growth of rocks and form plantings of optimal 

structures. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʨʦʩʪ, ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ  

Keywords: protective planting, growth, reclamation impact 

 

ɺɺɽɼɽʅʀɽ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʣʝʩʦʘʛʨʘʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʫʯʸʪʦʤ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜʙʦʨ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʧʦʩʦʙʦʚ ʚʳʨʘʱʠʚʘʥʠʷ    [1,2].  ɼʣʷ ʟʘʱʠʪʳ ʘʛʨʦʪʝʨʨʠʪʦʨʠʡ 

ʨʘʟʤʝʱʘʶʪʩʷ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʦʙʣʝʩʸʥʥʦʩʪʠ. ʃʝʩʥʳʝ ʧʦʣʦʩʳ  ʬʦʨʤʠʨʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ, ʚʣʠʷʶʪ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪ 

ʤʝʞʧʦʣʦʩʥʳʭ ʢʣʝʪʦʢ [5,7].     

            

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ  ʨʦʩʪʘ  ʧʦʨʦʜ  ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ  

ʠʟʤʝʥʝʥʠʷ ʤʠʢʨʦʢʣʠʤʘʪʘ  ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʦʜ ʚʣʠʷʥʠʝʤ  ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ  ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʃʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʄʠʯʫʨʠʥʩʢʦʤ ʨʘʡʦʥʝ ʊʘʤʙʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦʣʝʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʟʫʯʘʣʠʩʴ  ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʣʝʩʥʦʡ 

ʪʘʢʩʘʮʠʠ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ [3, 4]. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ  ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ (ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ, 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ) ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʤʝʨʘ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʥʘ ʧʨʦʙʥʦʡ 

ʧʣʦʱʘʜʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʛʨʘʬʦʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ [6].  

ʉʪʨʫʢʪʫʨʘ ʥʘʩʘʞʜʝʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʩʚʝʪʦʚ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʨʦʬʠʣʝ, 

ʙʦʥʠʪʝʪ ʧʦ ʰʢʘʣʝ ʄ.ʄ. ʆʨʣʦʚʘ. ʇʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʢʣʠʤʘʪʘ   ʠʟʫʯʘʣʠʩʴ ʥʘ ʤʝʪʝʦʧʫʥʢʪʘʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 5, 10, 15, 25, 30 ʠ 35 ʅ (ʚʳʩʦʪ) ʦʪ ʥʘʩʘʞʜʝʥʠʡ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʰʠʨʠʥʘ ʠ ʨʷʜʥʦʩʪʴ  ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʪʝʥʠʡ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ 

ʦʩʦʙʝʥʥʦʩʪʴ ʨʦʩʪʘ (ʪʘʙʣ. 1). ɺ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʫ ʪʦʧʦʣʷ  ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ (ʊʙʟ) ʧʨʠ 

ʨʘʟʤʝʱʝʥʠʠ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ 3,0 ʭ 1,0 ʤ ʠ ʛʫʩʪʦʪʝ 3333 ʰʪ/ʛʘ ʥʘʠʙʦʣʴʰʠʝ  ʧʦʢʘʟʘʪʝʣʠ 

ʚʝʪʨʦʟʘʱʠʪʥʦʡ ʚʳʩʦʪʳ ʦʪʤʝʯʘʶʪʩʷ  ʚ ʫʟʢʠʭ (6,0 ʤ) ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ (22,8 ʤ). ʋʚʝʣʠʯʝʥʠʝ 

ʰʠʨʠʥʳ ʜʦ 9,0 ï 12,0 ʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʦʩʪʘ ʥʘ 

3,9 -8,3 % (ʧʨʦʙʥ. ʧʣʦʱʘʜʠ 14, 22, 36).  

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ 

ˉ ʧʨ. 

ʧʣ. 

ʉʭʝʤʘ  

ʩʤʝʰʝʥʠʷ 

ʏʠʩʣʦ ʨʷʜʦʚ 

ʈʘʟʤʝʱʝ-

ʥʠʝ ʧʦʩʘʜ. 

__ʤʝʩʪ__ 

ʐʠʨʠʥʘ, ʤ 

ʇʦʨʦ 

ʜʘ  

ɻʫʩʪʦ 

ʪʘ 

ʧʦʩʘʜ 

ʢʠ, 

ʰʪ./ʛʘ 

ʉʦʭʨʘʥʥʦʩʪʴ  ɺʦʟ-

ʨʘʩʪ, 

ʣʝʪ 

ʉʨʝʜ

ʥʷʷ 

ʚʳʩʦ 

ʪʘ, ʤ 

ɹʦʥʠ 

ʪʝʪ  ʰʪ./ʛʘ  

% 

1 ʊʙʟ-ʊʙʟ-ʊʙʟ/3 3,0ʭ1,0/9 ʊʙʟ 3333 1016 60,5 30 21,9 Ia 

2 ʊʙʟ-ʊʙʟ--ʊʙʟ-

ʊʙʟ/4 

3,0ʭ1,0/12 

 

ʊʙʟ 3333 1943 58,3 30 20,9 Ia 
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3 ʊʙʟ-ʊʙʟ/2 3,0ʭ1,0/6 ʊʙʟ 3333 2213 66,4 30 22,8 Ia 

4 ʗʦʙ-ɼʯ-ʗʦʙ- 

-ɼʯ-ʗʦʙ-ʗʦʙ/6 

2,5ʭ1,0/15 

 

ɼʯ 2000 806 40,3 40 20,8 I 

ʗʦʙ 2000 984 49,2 20,0 I 

5 ʊʙ-ʊʙ-ʊʙ-ʊʙ/4 3,0ʭ0,5/12 ʊʙ 6666 3473 52,1 30 18,8 Ia 

6 ʗʦʙ-ɼʯ-ʊʙʟ- 

-ɼʯ-ʊʙʟ-ʗʦʙ/6 

 

2,5ʭ1,0/15 

 

ɼʯ 1333 468 35,1 40 19,1 I 

ʗʦʙ 1333 601 45,1 17,1 I 

ʊʙʟ 1333 650 48,8 23,1 Ia 

 

ɺ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʫ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʪʘʢʞʝ  ʠʤʝʶʪʩʷ ʨʘʟʣʠʯʠʷ  ʚ ʩʦʭʨʘʥʥʦʩʪʠ 

ʠ ʚʳʩʦʪʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ (ʧʨʦʙʥ. ʧʣʦʱʘʜʠ 22,50). ʇʨʠ 

ʨʘʟʥʦʩʪʠ  ʚ ʛʫʩʪʦʪʝ ʩʦʟʜʘʥʠʷ 3333 ʰʪ/ʛʘ ʨʘʟʣʠʯʠʷ ʧʦ ʩʦʭʨʘʥʥʦʩʪʠ  ʩʦʩʪʘʚʣʷʶʪ 7,2 %, ʚʳʩʦʪʝ 

14,2%.  

ʇʦʣʝʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ (ɼʯ), ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ 

(ʗʦʙ) ʠ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʢ ʚʦʟʨʘʩʪʫ 40 ʣʝʪ ʠʤʝʶʪ  ʩʦʭʨʘʥʥʦʩʪʴ 35,1 - 49,2%. ʊʦʧʦʣʴ, 

ʧʝʨʝʨʘʩʪʘʷ ʩʚʦʠʭ ʩʧʫʪʥʠʢʦʚ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ. ɺ ʥʘʩʘʞʜʝʥʠʷʭ ʠʟ ʜʫʙʘ ʠ ʷʩʝʥʷ ʩʦʭʨʘʥʥʦʩʪʴ 

ʙʦʣʴʰʝ ʥʘ 4,1 -5,1 %, ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʥʘ 8,9 ï 16,9%, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʣʝʩʦʧʦʣʦʩʘʭ, ʥʦ  ʩ ʚʚʝʜʝʥʠʝʤ ʙʳʩʪʨʦʨʘʩʪʫʱʝʡ ʧʦʨʦʜʳ. 

ʃʝʩʥʳʝ ʧʦʣʦʩʳ ʦʢʘʟʳʚʘʶʪ ʵʢʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʘʥʜʰʘʬʪ. ʊʘʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʨʠ ʚʣʠʷʥʠʠ ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʅʘʩʘʞʜʝʥʠʷ  ʧʨʦʜʫʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥʘʭ (5ʅʥ-0-30ʅʟ) ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʚ ʪʝʯʝʥʠʝ ʜʥʝʚʥʦʛʦ ʚʨʝʤʝʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ 

ʚʦʟʜʫʭʘ ʥʘ 1,9 Áʉ. ɸʞʫʨʥʦ-ʧʨʦʜʫʚʘʝʤʳʝ ʣʝʩʦʧʦʣʦʩʳ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʤʝʥʴʰʝʥʠʶ  

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ 0,9 Áʉ. ʅʘ ʤʝʞʧʦʣʦʩʥʳʭ ʧʦʣʷʭ ʩʨʝʜʠ  ʧʦʣʝʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʘʞʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ 0,4Áʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝ 

ʟʘʱʠʱʸʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʣʝʡ. ʇʣʦʪʥʳʝ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ ʩʥʠʞʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ, ʘ ʢ ʚʝʯʝʨʥʝʤʫ ʚʨʝʤʝʥʠ ʦʪʤʝʯʘʝʪʩʷ ʠʥʦʛʜʘ ʝʸ ʫʚʝʣʠʯʝʥʠʝ (0,1Áʉ). 

 

ɺʓɺʆɼʓ   

ɺ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʩ ʫʯʘʩʪʠʝʤ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ  ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʟʜʘʥʠʷ (ʛʫʩʪʦʪʘ ʧʦʩʘʜʢʠ, ʨʘʟʤʝʱʝʥʠʝ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ)  ʚ ʚʦʟʨʘʩʪʝ 30 ʣʝʪ ʥʘʠʙʦʣʴʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʦʨʦʜʳ ʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʤʝʯʘʶʪʩʷ ʚ 2-3-ʨʷʜʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ  ʙʦʣʝʝ ʰʠʨʦʢʠʤʠ ʣʝʩʦʧʦʣʦʩʘʤʠ. ɼʫʙ ʯʝʨʝʰʯʘʪʳʡ ʥʘʠʣʫʯʰʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʠʤʝʝʪ  ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʫʯʘʩʪʠʝʤ ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ  ʧʨʠ ʨʷʜʦʚʦʤ 

ʨʘʟʤʝʱʝʥʠʠ ʧʦʨʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʩʘʞʜʝʥʠʷʤ, ʛʜʝ ʜʫʙ ʚʳʨʘʱʠʚʘʝʪʩʷ ʩ ʪʦʧʦʣʝʤ 

ʙʘʣʴʟʘʤʠʯʝʩʢʠʤ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʣʝʩʥʳʭ ʧʦʣʦʩ ʚ 

ʞʘʨʢʫʶ ʩʫʭʫʶ  ʧʦʛʦʜʫ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ  ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ 

ʚʦʟʜʫʭʘ ʥʘ 0,4 - 1,9 Áʉ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ. ʇʨʠʦʨʠʪʝʪʥʳʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʴʛʦʪʥʳʡ ʩʪʘʪʫʩ, ʢʦʪʦʨʳʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ 

ʜʨʝʚʝʩʠʥʳ, ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ʇʨʠʦʨʠʪʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚ 32 

ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʝʢʪʦʚ ʠʤʝʶʱʠʭ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʣʘʪʝʞʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʳ ʜʦʩʨʦʯʥʦ 

ʧʨʝʢʨʘʪʠʚʰʠʝ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʝʱʝ ʥʘ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʣʝʜʥʠʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʨʝʜʥʠʭ ʠ ʤʝʣʢʠʭ 
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ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʦʪʩʪʘʚʘʥʠʝʤ. ʇʨʠʯʠʥʳ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʣʝʞʘʪ ʚ ʦʙʣʘʩʪʠ 

ʦʮʝʥʢʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. 

Summary: The article presents the results of a study of existing mechanisms for attracting 

investment in the country's forest sector. The priority investment project is a preferential status, 

which is assigned to investment projects aimed at the creation of industries for the processing of 

wood and wood waste. Priority investment projects are implemented in 32 constituent entities of 

the Russian Federation. It has been established that there are a number of projects with systematic 

arrears in mandatory payments, as well as projects prematurely ceased to exist, even at the stages 

of the construction of production facilities. It is proved that the mechanism for implementing 

priority investment projects in the field of forest development is not effective enough for its 

accelerated development. Despite the presence of a significant number of ongoing priority 

investment projects, the latter are aimed at creating medium and small wood processing enterprises, 

and are being implemented with a large lag. The reasons for the unsatisfactory state of priority 

investment projects lie in the field of forest resources assessment and insufficient financial support. 

In this regard, it is necessary to modernize the existing mechanism for assessing and selecting 

promising enterprises of the timber industry complex to include them in priority investment 

projects in the field of forest development. To solve the above problems, it is advisable to use the 

tools of public-private partnership. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʚʝʩʪʠʮʠʠ, ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʚ ʦʙʣʘʩʪʠ 

ʣʝʩʦʚ. 

Keywords: investments, forestry complex, investment project in the field of forests. 

 

ɺɺɽɼɽʅʀɽ 

ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʠʟʚʘʥʥʳʤ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʫʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʦʨʛʦʚʣʶ, ʘ ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ. 

ɺʳʨʘʞʘʷ ʩʚʦʝ ʩʦʛʣʘʩʠʝ ʩ ʤʥʝʥʠʝʤ ɸ.ɼ. ʗʥʫʰʢʦ, ʦʪʤʝʪʠʤ, ʯʪʦ ʢ ʣʝʩʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʪʘʢʞʝ 

ʦʪʥʦʩʷʪʩʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠ ʧʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʯʨʝʞʜʝʥʠʷ, ʟʘʥʷʪʳʝ 

ʨʝʰʝʥʠʝʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʠʥʪʝʨʝʩʫʶʱʠʭ ʦʪʨʘʩʣʠ 

ʢʦʤʧʣʝʢʩʘ [1]. ʇʨʦʬʝʩʩʦʨ ʅ.ʄ. ɹʦʣʴʰʘʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʢʘʢ 

ʩʘʤʦʨʘʟʚʠʚʘʶʱʫʶʩʷ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʩʪʨʫʢʪʫʨʫ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʦʪʥʦʰʝʥʠʷ ʩʚʦʠʭ ʵʣʝʤʝʥʪʦʚ [2]. ʆʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ çʨʘʟʜʝʣʝʥ ʥʘ ʜʚʝ, ʥʝ 

ʨʘʚʥʳʝ ʚ ʩʚʦʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦʣʦʚʠʥʳ: ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ, ʵʪʘ ʥʝʩʭʦʞʝʩʪʴ 

ʫʩʠʣʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʦʜʥʦʡ ʧʦʣʦʚʠʥʳ ʥʘ ʜʨʫʛʫʶ ʠ ʠʥʠʮʠʠʨʫʝʪ ʝʝ ʨʘʟʚʠʪʠʝè.  

ʃʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʩʪʨʘʥʳ, ʢʘʢ ʩʠʩʪʝʤʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩʬʝʨ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʟʦʚʘʤʠ ʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʨʦʷʚʣʷʶʱʠʤʠʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʜʦʣʶ ʧʨʝʜʧʨʠʷʪʠʡ 
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ʢʦʤʧʣʝʢʩʘ ʧʨʠʭʦʜʠʪʩʷ 1,7 % ʚʳʧʫʩʢʘ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ, ʤʝʥʝʝ 3 % 

ʚʳʧʫʩʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 2,1 % ʚʘʣʶʪʥʦʡ ʚʳʨʫʯʢʠ ʦʪ ʨʦʩʩʠʡʩʢʦʛʦ ʵʢʩʧʦʨʪʘ.  

ʉʪʨʫʢʪʫʨʘ ʧʨʦʜʫʢʮʠʠ ʃʂ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ - 18-15 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ɺɺʇ, ʣʝʩʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ - 30-35 %, 

ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʘʷ - 40 %, ʤʝʙʝʣʴʥʘʷ - 12 %, ʣʝʩʦʭʠʤʠʯʝʩʢʘʷ - ʤʝʥʝʝ 1 ʧʨʦʮʝʥʪʘ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʥʠʟʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ [3]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʛʦʜʦʚʦʡ ʫʨʦʚʝʥʴ 

ʠʥʚʝʩʪʠʮʠʡ ʥʘʤʥʦʛʦ ʥʠʞʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʩʮʝʥʘʨʠʷ 

ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [4]. ʈʘʟʚʠʪʠʝ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʢ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʨʝʘʣʠʟʘʮʠʷ ʤʘʩʰʪʘʙʥʳʭ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ɺ ʧʨʦʛʥʦʟʝ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦ 2030 ʛʦʜʘ, ʧʦʜʯʝʨʢʥʫʪʦ, ʯʪʦ 

ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʟʘʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʈʌ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʥʠʤ 

ʫʥʠʢʘʣʴʥʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʝʥʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʢʣʶʯʝʚʳʭ 

ʦʪʨʘʩʣʝʡ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʝ XXI ʚʝʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʪʘʢʦʛʦ ʧʝʨʝʭʦʜʘ ʦʙʦʟʥʘʯʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɸʥʘʣʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʣʝʩʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʚ ʮʝʣʷʭ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ʈʘʟʚʠʪʠʝ ʤʝʨ 

ʧʦʜʜʝʨʞʢʠ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʪʨʘʩʣʴ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʩʠʩʪʝʤʘ ʦʙʱʝʥʘʫʯʥʳʭ ʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ, ʠʥʜʫʢʮʠʠ, ʜʝʜʫʢʮʠʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ ʯʝʤ ʜʝʩʷʪʠ ʣʝʪ ʚ ʈʌ ʨʝʘʣʠʟʫʝʪʩʷ  ʤʝʭʘʥʠʟʤ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʃʂ  ʣʝʩʦʩʳʨʴʝʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʥʘ ʙʝʟʘʫʢʮʠʦʥʥʦʡ ʦʩʥʦʚʝ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʩʪʘʚʢʘʤ ʟʘ ʘʨʝʥʜʫ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʠʥʚʝʩʪʦʨ ʨʝʘʣʠʟʫʶʱʠʡ ʧʨʠʦʨʠʪʝʪʥʳʡ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʦʥ ʞʝ ʘʨʝʥʜʘʪʦʨ ʫʯʘʩʪʢʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʣʘʪʠʪ ʚ 8-10 ʨʘʟ ʤʝʥʴʰʝ 

ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʜʨʝʚʝʩʠʥʳ [5]. 

ʆʩʥʦʚʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʷʚʣʷʶʪʩʷ ʧʦʣʦʞʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʌ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʚ ʬʦʨʤʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡè. 

ɺ ʧʦʜʜʝʨʞʢʫ ʵʪʦʛʦ ʟʘʢʦʥʘ ʜʝʡʩʪʚʫʝʪ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ  

ʦʪ 23.02.2018 ʛ. ˉ 190 çʆ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʘʭ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ 

ʣʝʩʦʚ ʠ ʦʙ ʠʟʤʝʥʝʥʠʠ ʠ ʧʨʠʟʥʘʥʠʠ ʫʪʨʘʪʠʚʰʠʤʠ ʩʠʣʫ ʥʝʢʦʪʦʨʳʭ ʘʢʪʦʚ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè, ʢʦʪʦʨʦʝ ʚ ʮʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʯʘʩʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʨʘʩʣʝʚʳʝ ʣʴʛʦʪʳ ʜʣʷ ʩʝʛʤʝʥʪʦʚ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʠ, 

ʧʨʠʟʥʘʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʜʣʷ ʈʌ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚ 147 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚʣʦʞʝʥʦ ʩʚʳʰʝ 400 ʤʣʨʜ ʨʫʙʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʦʚ ʩʦʟʜʘʥʳ ʠʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʤʦʱʥʦʩʪʠ ʧʦ ʚʳʧʫʩʢʫ ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ, ʧʣʠʪ ɼʉʇ, 

ʬʘʥʝʨʳ, ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠʦʨʠʪʝʪʥʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ï ʵʪʦ ʦʩʦʙʳʡ ʣʴʛʦʪʥʳʡ ʩʪʘʪʫʩ, ʢʦʪʦʨʳʡ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʧʨʦʝʢʪʘʤ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʝʩʥʳʭ ʜʦʨʦʛ, 

ʣʝʩʥʳʭ ʩʢʣʘʜʦʚ ʠ ʜʨʫʛʦʡ ʣʝʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʠʟʚʦʜʩʪʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʥʳʭ 

ʦʪʭʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ ʦʙʲʝʤʦʤ 

ʠʥʚʝʩʪʠʮʠʡ (ʦʪ 8 ʤʣʥ. $. ʜʦ 13 ʤʣʥ. $.). 

ɺʳʧʦʣʥʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʝʨʝʜʘʯʠ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʘʨʝʥʜʫ ʧʦʜ 

ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ  

142 ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʠ ʩ ʦʙʲʝʤʦʤ 

ʠʥʚʝʩʪʠʮʠʡ 513022,98 ʤʣʥ. ʨ. ʠ ʦʙʲʝʤʦʤ ʣʝʩʦʟʘʛʦʪʦʚʢʠ 82,7 ʤʣʥ. ʢʫʙ. ʤʝʪʨʦʚ ʜʨʝʚʝʩʠʥʳ 

(ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 - ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʨʘʟʨʝʟʝ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ 

 

ʂʦʣʠʯʝʩʪʚʦ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ (ʝʜ.) 

ʆʙʲʝʤ 

ʠʥʚʝʩʪʠʮʠʡ 

(ʤʣʥ.ʨ.) 

ʉʪʨʫʢʪʫʨʘ 

ʠʥʚʝʩʪʠʮʠʡ 

%  

ɺ ʮʝʣʦʤ ʧʦ ʈʌ 142 513022,98 100.0 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ 

ʦʢʨʫʛ 
49 110552,5 21.0 

ʎʝʥʪʨʘʣʴʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 17 44022,23 8.0 

ʖʞʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 1 9752,50 1.0 

ʉʝʚʝʨʦʢʘʚʢʘʟʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ 

ʦʢʨʫʛ 
1 413,10 1.0 

ʇʨʠʚʦʣʞʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 23 28811,89 5.0 

ʋʨʘʣʴʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 10 5228,77 2.0 

ʉʠʙʠʨʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 29 277833,68 54.0 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ 

ʦʢʨʫʛ 
12 36408,25 7.0 

 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʯʘʩʪʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʣʶʯʝʚʳʝ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʦʚ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʧʨʝʬʝʨʝʥʮʠʡ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʨʝʛʠʦʥʦʚ [6]. ʊʘʢʠʤʠ ʧʨʝʬʝʨʝʥʮʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ 

ʣʴʛʦʪʳ ʧʦ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ, ʣʴʛʦʪʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʙʝʩʢʦʥʢʫʨʝʥʪʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ [7].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʨʝʘʣʠʟʫʶʪʩʷ ʚ 

32 ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʩʪʘʜʠʠ  ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳ.  

ɺ ʩʪʨʫʢʪʫʨʝ ʠʥʚʝʩʪʠʮʠʡ ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʟʘʥʠʤʘʶʪ ʧʨʦʝʢʪʳ ʩ ʚʣʦʞʝʥʠʷʤʠ ʦʪ 0,3 ʜʦ 1 

ʤʣʨʜ ʨʫʙ. 8 ʧʨʦʝʢʪʦʚ  ʧʦ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʜʨʝʚʝʩʠʥʳ ʩ ʩʝʨʴʝʟʥʳʤʠ ʬʠʥʘʥʩʦʚʳʤʠ 

ʚʣʠʚʘʥʠʷʤʠ ʩʚʳʰʝ 10 ʤʣʨʜ ʨʫʙ. ʟʘʥʠʤʘʝʪ ʣʠʰʴ ʧʷʪʫʶ ʯʘʩʪʴ (ʨʠʩ.1). 
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ʅʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʝʢʪʦʚ ʠʤʝʶʱʠʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ 

ʟʘʜʦʣʞʝʥʥʦʩʪʴ ʧʦ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʣʘʪʝʞʘʤ, ʘ ʪʘʢʞʝ ʧʨʦʝʢʪʳ ʜʦʩʨʦʯʥʦ ʧʨʝʢʨʘʪʠʚʰʠʝ ʩʚʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʝʱʝ ʥʘ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ.  ʇʨʠ ʵʪʦʤ ʚ 

ʯʠʩʣʝ ʧʨʠʯʠʥ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤʘʪʠʢʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʪʨʫʢʪʫʨʳ  ʣʝʩʥʳʭ 

ʨʝʩʫʨʩʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʦʠʥʚʝʩʪʠʮʠʦʥʥʳʤ ʦʮʝʥʢʘʤ [8]. ɺ ʯʠʩʣʝ ʬʘʢʪʦʨʦʚ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘʟʳʚʘʶʪ ʠ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʩʦʛʣʘʩʦʚʘʥʠʡ ʠ ʦʜʦʙʨʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʚʩʝʤʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ [9]. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʠʥʚʝʩʪʠʮʠʡ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ 

 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʶʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʚʳʩʦʢʠʝ ʩʪʘʚʢʠ ʧʣʘʪʳ ʟʘ ʧʨʠʚʣʝʢʘʝʤʳʝ ʢʨʝʜʠʪʳ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʙʘʨʴʝʨʳ 

ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʢʨʝʜʠʪʦʚ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʦʙʱʠʡ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ 

ʨʘʙʦʪʘʝʪ, ʥʦ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʚ ʯʘʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʙʠʟʥʝʩʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣ 

ʦʧʨʝʜʝʣʝʥ ʘʫʢʮʠʦʥ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʣ ʦʙʝʩʧʝʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʫʶ ʩʨʝʜʫ ʚ ʣʝʩʥʦʤ 

ʢʦʤʧʣʝʢʩʝ, ʦʪʢʨʳʪʳʡ ʥʝʢʦʨʨʫʧʮʠʦʥʥʳʡ ʜʦʩʪʫʧ ʢ ʣʝʩʥʳʤ ʨʝʩʫʨʩʘʤ, ʤʘʢʩʠʤʠʟʘʮʠʶ 

ʧʣʘʪʝʞʝʡ ʟʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʥʘ ʧʫʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʣʝʩʥʫʶ ʦʪʨʘʩʣʴ 

ʚʦʟʥʠʢʣʠ ʩʝʨʴʝʟʥʳʝ ʧʨʝʧʦʥʳ, ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʩʪʠʪʫʪʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʠʣʫ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʘʫʢʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʢʨʫʧʥʳʝ ʫʯʘʩʪʢʠ 

ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʢʘʟʘʣʠʩʴ ʚ ʚʝʜʝʥʠʠ ʥʝʧʨʦʬʠʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʨʘʥʪʴʝ, ʥʝ 

ʦʙʝʩʧʝʯʝʥʥʳʭ ʥʝʦʙʭʦʜʠʤʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʙʝʟ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʂʨʫʧʥʳʝ 

ʧʨʦʝʢʪʳ

5%

ʉʨʝʜʥʠʝ 

ʧʨʦʝʢʪʳ 

32%
ʄʝʣʢʠʝ 

ʧʨʦʝʢʪʳ

63%
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ʦʧʳʪʘ ʦʩʚʦʝʥʠʷ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʣʝʩʥʳʭ ʜʦʨʦʛ. ɺʦʟʥʠʢʣʘ ʢʦʣʣʠʟʠʷ 

ʠʥʪʝʨʝʩʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʝʧʨʦʬʠʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, çʟʘʩʪʦʣʙʠʚʰʠʝè ʣʝʩʥʳʝ ʫʯʘʩʪʢʠ, ʙʳʣʠ ʥʝ 

ʛʦʪʦʚʳ ʠʭ ʦʩʚʘʠʚʘʪʴ, ʘ ʨʝʘʣʴʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʤʦʛʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʠʟ-

ʟʘ ʜʝʬʠʮʠʪʘ ʩʳʨʴʷ. 

ʇʦʙʝʜʠʪʝʣʠ ʘʫʢʮʠʦʥʦʚ, ʥʝ ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, 

ʧʨʠʚʣʝʢʘʣʠ ʜʣʷ ʚʝʜʝʥʠʷ ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʩʫʙʧʦʜʨʷʜʯʠʢʦʚ, ʪ.ʝ. ʬʘʢʪʠʯʝʩʢʠ ʩʜʘʚʘʣʠ ʣʝʩ ʚ 

ʩʫʙʘʨʝʥʜʫ, ʧʦʜʤʝʥʷʷ ʪʝʤ ʩʘʤʳʤ ʛʦʩʫʜʘʨʩʪʚʦ. ʉʫʙʘʨʝʥʜʘ ʣʝʩʦʚ ʧʨʝʚʨʘʪʠʣʘʩʴ ʜʣʷ çʣʝʩʥʳʭ 

ʩʧʝʢʫʣʷʥʪʦʚè ʚ ʜʦʭʦʜʥʳʡ ʙʠʟʥʝʩ, ʘ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʦʙʝʨʥʫʣʘʩʴ ʮʝʣʳʤ çʙʫʢʝʪʦʤè ʧʨʦʙʣʝʤ: 

ʜʝʛʨʘʜʘʮʠʝʡ ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʚʳʚʦʟʦʤ ʢʨʫʛʣʦʛʦ ʣʝʩʘ ʚ ʥʝʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ ʟʘ ʛʨʘʥʠʮʫ, 

ʫʭʫʜʰʝʥʠʝʤ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʣʝʩʦʚ, ʧʦʚʳʰʝʥʠʝʤ ʫʛʨʦʟʳ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʠ ʙʦʣʝʟʥʝʡ ʣʝʩʘ. 

ɺ ʨʘʙʦʪʘʭ ʏʝʨʥʷʢʝʚʠʯ ʃ.ʄ. ʠ ʄʦʯʘʝʚʦʡ ʊ.ɺ. ʜʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʠʥʩʪʠʪʫʪ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʣʝʩʥʦʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ [10,11]. ʆʜʥʘʢʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʧʨʦʝʢʪʘ, ʥʘʣʠʯʠʝʤ   ʥʦʨʤʘʪʠʚʥʦʛʦ ʠ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʣʝʩʥʳʭ ʜʦʨʦʛ.  

 

ɺʓɺʆɼʓ 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʠ ʫʯʠʪʳʚʘʷ ʧʨʦʙʣʝʤʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʣʝʩʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ, ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʜʣʷ ʝʛʦ ʫʩʢʦʨʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʣʠʟʫʝʤʳʭ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʩʣʝʜʥʠʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʩʨʝʜʥʠʭ ʠ 

ʤʝʣʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʠ ʨʝʘʣʠʟʫʶʪʩʷ ʩ ʙʦʣʴʰʠʤ ʦʪʩʪʘʚʘʥʠʝʤ. 

ʇʨʠʯʠʥʳ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʦʨʠʪʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʣʝʞʘʪ 

ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʦʮʝʥʢʠ ʠ ʦʪʙʦʨʘ  ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʠʭ ʚ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʚ ʦʙʣʘʩʪʠ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʧʨʦʙʣʝʤʘ ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʩʦʢʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʫʛʣʫʙʣʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʠ 

ʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ ʦʙʲʸʤʘʤʠ ʣʝʩʦʟʘʛʦʪʦʚʦʢ. ɺʩʸ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤʠ ʩʪʘʥʦʚʷʪʩʷ ʟʘʜʘʯʠ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʥʳʭ ʟʝʤʝʣʴ, ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʦʛʦ ʩʳʨʴʷ ʩ 

ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ, ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʨʘʩʪʫʱʝʡ ʥʘ ʢʦʨʥʶ ʜʨʝʚʝʩʠʥʳ, ʚʳʨʘʱʠʚʘʥʠʷ 
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ʜʨʝʚʝʩʠʥʳ ʩ ʟʘʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ. ʃʠʩʪʚʝʥʥʠʮʳ, ʧʨʦʠʟʨʘʩʪʘʷ ʚ ʦʙʰʠʨʥʦʤ ʘʨʝʘʣʝ, ʚ 

ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʦʢʘʟʘʣʘʩʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʘ ʧʦ ʩʚʦʠʤ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ. 
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ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʬʦʨʤʳ, ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʠ ʫʩʪʦʡʯʠʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʝʥʳ ʵʢʦʪʠʧ 

ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ ʠʟ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 65-60
0
 ʩ.ʰ., ʇʝʨʤʩʢʦʡ ʠ ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ 55-58
0
 ʩ.ʰ., ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 61-64

0
 ʩ.ʰ., ʀʚʘʥʦʚʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ, 

ʂʘʣʠʥʠʥʩʢʦʡ ʦʙʣ. 57-59
0
 ʩ.ʰ., ʣʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʛʦʨʥʳʡ 

ʠ ʥʠʟʢʦʛʦʨʥʳʡ ʵʢʦʪʠʧ, ɺʦʩʪʦʯʥʦ ï ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 49
0
ʩ.ʰ. 1200 ï 1800 ʤ. ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ, ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʊʫʚʳ 52-53
0
ʩ.ʰ. ʠ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ ʠʟ 

ʇʨʠʙʘʣʪʠʢʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʠʨʠʥʘ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʫ ʦʙʨʘʟʮʦʚ ʣʠʩʪʚʝʥʥʠʮʳ 

ʩʠʙʠʨʩʢʦʡ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 61-65%, ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ 65-67%, ʣʠʩʪʚʝʥʥʠʮʳ 

ʝʚʨʦʧʝʡʩʢʦʡ 69%. ʐʠʨʠʥʘ ʧʦʟʜʥʝʡ 17-19%, 17-20 ʠ 25% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɾʠʟʥʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʵʢʦʪʠʧʦʚ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʢʦʡ, ʉʫʢʘʯʝʚʘ ʠ ʝʚʨʦʧʝʡʩʢʦʡ ʠʟʫʯʘʝʤʦʝ ʚʧʦʣʥʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 

Summary: In recent years, the problem of forest cultivation is becoming highly relevant 

due to the deep differentiation of wood use and increasing volumes of logging. The tasks of 

increasing the productivity of forest lands, increasing the yield of the most valuable raw materials 

per unit area, improving the properties of wood growing on the vine, growing wood with specified 

qualities are becoming more and more urgent. Larch, growing in a vast area, in the process of 

evolution was differentiated by its hereditary properties. Testing of various ecotypes in 

geographical cultures on the territory of Voronezh allows to identify forms promising for the 

creation of highly productive and resistant plantations to adverse factors. The studies investigated 

the ecotype of Larix sukaczewii from the Sverdlovsk region 65-600 n, Perm and Chelyabinsk 

region 55-58
0
 n.l., Arkhangelsk region 61-64

0
 n.l., Ivanovo, Kostroma, Kalinin region 57-59

0
 n.l., 

larch from Irkutsk region highland and lowland ecotype, East Kazakhstan region 49
0 

n.l.. 1200 ï 

1800 m. above sea level, the Krasnoyarsk territory and Tuva 52-53
0
 n.l. and European larch from 

the Baltic States. It is established that the width of early wood in samples of Siberian larch varies 

within 61-65%, Sukachev larch 65-67%, European larch 69%. The width is 17-19%, 17-20% and 

25% respectively. The vital state of the Siberian larch, Sukachev and European larch ecotypes is 

quite satisfactory. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Resistograph-44538, ʣʠʩʪʚʝʥʥʠʮʘ, ʛʦʜʠʯʥʳʝ ʢʦʣʴʮʘ. 

Keywords: Resistograph-44538, larch, tree rings. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʤʝʪʦʜʳ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʜʨʝʚʝʩʠʥʳ, ʝʝ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʳʝ ʠʟʳʩʢʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʝʜʠʥʠʯʥʳ ʠ ʪʨʝʙʫʶʪ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʨʝʚʝʩʥʳʝ ʨʝʩʫʨʩʳ ʩ ʫʯʝʪʦʤ ʚʳʩʦʢʦʪʦʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʪʨʦʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ 
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ʜʨʝʚʝʩʠʥʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ï ʵʪʦ ʦʜʥʦ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ [6,7]. ɼʘʥʥʳʝ ʦ ʧʣʦʪʥʦʩʪʠ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ  ʠ 

ʧʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʣʦʪʥʦʩʪʠ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʦʩʪʝ ʜʝʨʝʚʴʝʚ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʥʠʭ ʬʘʢʪʦʨʘʭ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʣʠʩʪʚʝʥʥʠʮʝ ʠʟʫʯʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʩ ʫʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ ʧʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ [1-5]. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʫʣʴʪʫʨʘʭ ʣʠʩʪʚʝʥʥʠʮʳ ʚ ʢʚ. 54 ʋʆʃ ɺɻʃʊʋ ʠʤ. ɻ.ʌ. 

ʄʦʨʦʟʦʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʳ 9 ʵʢʦʪʠʧʦʚ ʣʠʩʪʚʝʥʥʠʮʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʦʩʴ ʩʨʘʚʥʝʥʠʝ ʚʣʠʷʥʠʡ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʩʚʦʡʩʪʚʘ ʜʨʝʚʝʩʠʥʳ. ɺ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ 

ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʠ ʧʨʠʟʥʘʢʘʤ ʦʩʣʘʙʣʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʠʷ, ʜʝʬʝʢʪʘʤ. ɿʘʪʝʤ ʧʨʦʚʝʜʝʥʘ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʩʪʦʷʥʠʷ  ʜʝʨʝʚʴʝʚ ʩ ʧʦʤʦʱʴʶ Resistograph-

44538. ʉʪʚʦʣ ʜʝʨʝʚʘ ʟʘʩʚʝʨʣʠʚʘʣʩʷ ʪʦʥʢʦʡ ʙʫʨʦʚʦʡ ʠʛʣʦʡ ʥʘ ʚʳʩʦʪʝ 0,2-1,3 ʤ. ʇʨʠʙʦʨ 

ʠʟʤʝʨʷʝʪ ʧʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ, ʬʠʢʩʠʨʫʷ ʧʣʦʪʥʫʶ (ʟʜʦʨʦʚʫʶ) ʜʨʝʚʝʩʠʥʫ ʠ ʫʯʘʩʪʢʠ ʩʪʚʦʣʘ 

ʧʦʚʨʝʞʜʝʥʥʳʝ ʛʥʠʣʴʶ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ ʜʝʩʪʨʫʢʮʠʠ, ʪʝʤ ʥʠʞʝ 

ʧʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ. ʇʦ ʜʘʥʥʳʤ ʧʦʣʫʯʝʥʥʳʭ ʛʨʘʬʠʢʦʚ-ʨʝʟʠʩʪʦʛʨʘʤʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʧʦʚʨʝʞʜʝʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʉʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʣʠʩʪʚʝʥʥʠʮʳ 

ˉ ʧ/ʧ 
ɼʠʘʤʝʪʨ, 

ʩʤ 
ɺʳʩʦʪʘ, ʤ 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ 

ʦʩʣʘʙʣʝʥʠʷ 
ʂʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ 

1 2 3 4 5 

ʃʠʩʪʚʝʥʥʠʮʘ ʉʫʢʘʯʝʚʘ, ʩʝʤʝʥʘ ʠʟ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 65-60
0
 ʩ.ʰ. 

1 26 24 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʉʫʢʘʯʝʚʘ, ʩʝʤʝʥʘ ʠʟ ʇʝʨʤʩʢʦʡ ʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 55-58
0
 ʩ.ʰ. 

3 30 25 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʉʫʢʘʯʝʚʘ, ʩʝʤʝʥʘ ʠʟ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 61-64
0
 ʩ.ʰ. 

5 25 22 ʦʪʩʫʪʩʪʚʫʝʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʉʫʢʘʯʝʚʘ, ʩʝʤʝʥʘ ʠʟ ʀʚʘʥʦʚʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ, ʂʘʣʠʥʠʥʩʢʦʡʦʙʣ. 57-59
0
 ʩ.ʰ. 

7 28 25 ʦʪʩʫʪʩʪʚʫʝʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʩʝʤʝʥʘ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 56 - 59
0
ʩ.ʰ. 

9 20 21 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʩʝʤʝʥʘ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 54 - 56
0
ʩ.ʰ. 

11 27 25 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʩʝʤʝʥʘ ʠʟ ɺʦʩʪʦʯʥʦ ï ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 49
0
ʩ.ʰ. 1200 ï 1800 ʤ. 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ 

13 23 21 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʩʠʙʠʨʩʢʘʷ, ʩʝʤʝʥʘ ʠʟ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʊʫʚʳ 52-53
0
ʩ.ʰ. 

15 17 19 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 

ʃʠʩʪʚʝʥʥʠʮʘ ʝʚʨʦʧʝʡʩʢʘʷ ʇʨʠʙʘʣʪʠʢʘ 

17 46 28 ʦʪʩʫʪʩʪʚʫʶʪ ɹʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ 
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ɻʨʘʥʠʮʳ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʠ ʧʘʨʘʤʝʪʨʳʭ ʠʭ ʧʣʦʪʥʦʩʪʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ   [10] ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ DECOM [8]. ɻʨʘʥʠʮʳ ʤʝʞʜʫ ʨʘʥʥʝʡ ʠ ʧʦʟʜʥʝʡ 

ʜʨʝʚʝʩʠʥʦʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʦʡ DECOM ʤʝʞʜʫ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʟʠʩʪʦʛʨʘʤʤ ʛʦʜʠʯʥʳʭ 

ʢʦʣʝʮ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʩ ʧʦʤʦʱʴʶ TSAPWin [9] 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʩʣʦʷ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʠʟ ʂʨʘʩʥʦʷʨʩʢʦʛʦ 

ʢʨʘʷ ʠ ʊʫʚʳ 52-53
0
ʩ.ʰ., ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʠʟ ɺʦʩʪʦʯʥʦ ï ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

49
0
ʩ.ʰ. 1200 ï 1800 ʤ. ʥ.ʫ.ʤ., ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʥʠʟʢʦʛʦʨʥʳʡ 

(54 - 56
0 
ʩ.ʰ.) ʠ ʚʳʩʦʢʦʛʦʨʥʳʡ ʵʢʦʪʠʧ (56 - 59

0
ʩ.ʰ.) ʩʦʩʪʘʚʣʷʶʪ 0,74 ʤʤ, ʣʠʩʪʚʝʥʥʠʮʳ 

ʉʫʢʘʯʝʚʘ ʠʟ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 65-60
0
 ʩ.ʰ., ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ ʠʟ ʇʝʨʤʩʢʦʡ ʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 55-58
0
 ʩ.ʰ., ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ ʠʟ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 61-64

0
 

ʩ.ʰ., ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ ʠʟ ʀʚʘʥʦʚʩʢʦʡ, ʂʦʩʪʨʦʤʩʢʦʡ, ʂʘʣʠʥʠʥʩʢʦʡ ʦʙʣ. 57-59
0
 ʩ.ʰ., 

ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ ʠʟ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ 56 - 59
0
ʩ.ʰ. 0,71 ʤʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ ʚʳʷʚʣʝʥ ʫ ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ ʠʟ ʇʨʠʙʘʣʪʠʢʠ, ʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 0,93 ʤʤ. ʐʠʨʠʥʘ ʨʘʥʥʝʡ ʜʨʝʚʝʩʠʥʳ ʫ ʦʙʨʘʟʮʦʚ ʣʠʩʪʚʝʥʥʠʮʳ ʩʠʙʠʨʩʢʦʡ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 61-65%, ʣʠʩʪʚʝʥʥʠʮʳ ʉʫʢʘʯʝʚʘ 65-67%, ʣʠʩʪʚʝʥʥʠʮʳ ʝʚʨʦʧʝʡʩʢʦʡ 

69%. ʐʠʨʠʥʘ ʧʦʟʜʥʝʡ 17-19%, 17-20 ʠ 25% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 

ɺʓɺʆɼʓ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

- ʰʠʨʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʳ ʛʦʜʠʯʥʦʛʦ ʢʦʣʴʮʘ 0,52-0,92 ʤʤ; 

- ʩʦʜʝʨʞʘʥʠʝ ʧʦʟʜʥʝʡ ʜʨʝʚʝʩʠʥʳ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 17-25 %;  

- ʰʠʨʠʥʘ ʛʦʜʠʯʥʦʛʦ ʚʳʩʪʫʧʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 79-80. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʩʚʦʡʩʪʚ 

ʜʨʝʚʝʩʠʥʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ  ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʵʢʦʪʠʧʳ ʣʠʩʪʚʝʥʥʠʮʳ ʥʝ ʠʤʝʶʪ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ. ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʪʠʧʦʚ ʣʠʩʪʚʝʥʥʠʮʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ɺʦʨʦʥʝʞ ʚ ʚʦʟʨʘʩʪʝ 63 ʣʝʪ ʥʘ ʪʝʤʥʦ-ʩʝʨʳʭ ʣʝʩʥʳʭ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 
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ɸʥʥʦʪʘʮʠʷ: ʂʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ ʨʘʟʣʠʯʥʳʭ ʤʘʨʦʢ ʦʪʣʠʯʘʶʪʩʷ 

ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʥʠʭ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ. ʌʦʨʤʘʣʴʜʝʛʠʜ ʷʚʣʷʝʪʩʷ ʢʘʥʮʝʨʦʛʝʥʥʳʤ ʚʝʱʝʩʪʚʦʤ, 

ʢʦʪʦʨʦʝ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ ʚ ʯʘʩʪʥʦʩʪʠ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʥʠʞʝʥʠʶ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʫʜʝʣʷʝʪʩʷ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. 

ʆʪʚʝʨʞʜʝʥʠʝ ʩʤʦʣ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʜʝʪ ʧʦ-ʨʘʟʥʦʤʫ ʠ ʝʱʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ. ʏʝʤ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʩʭʦʜʥʦʡ 

ʩʤʦʣʝ, ʪʝʤ ʙʦʣʴʰʝ ʦʙʨʘʟʫʝʪʩʷ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʠʣʝʥʦʚʳʭ ʠ ʤʝʪʠʣʝʥ-ʵʬʠʨʥʳʭ 
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ʩʚʷʟʝʡ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣʘʭ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ 

0,01-0,05% ʨʝʘʢʮʠʷ ʦʪʚʝʨʞʜʝʥʠʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʪʚʝʨʜʠʪʝʣʝʤ ï ʭʣʦʨʠʩʪʳʤ ʘʤʤʦʥʠʝʤ, 

ʧʨʦʪʝʢʘʝʪ ʧʦ ï ʜʨʫʛʦʤʫ ʠ ʚ ʦʪʚʝʨʞʜʝʥʥʦʤ ʢʣʝʝ ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ ʠ ʠʟʣʦʤʳ. ɺ ʨʘʙʦʪʝ 

ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʪʚʝʨʜʠʪʝʣʝʡ  ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ (ʚʨʝʤʝʥʠ 

ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ 100 
0
 ʉ, ʨʅ ʞʠʜʢʦʛʦ ʠ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ). ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ 

ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʳʡ ʘʤʤʦʥʠʡ. ʇʦʣʫʯʘʝʤʳʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ 

ʵʤʠʩʩʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʫʣʫʯʰʝʥʥʦʡ ʙʠʦʩʪʦʡʢʦʩʪʴʶ ʠ ʪʨʝʙʫʝʤʳʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ. 

Summary: urea-Formaldehyde resins of different grades differ in the formaldehyde 

contained in them. Formaldehyde is a carcinogenic substance that adversely affects the 

environment and humans in particular. In the manufacture of materials based on formaldehyde 

reduction is given great attention. The curing of resins with different formaldehyde contents is 

different and has not yet been sufficiently studied. The more free formaldehyde is contained in the 

initial resin, the more formic acid is formed and, accordingly, the faster the polycondensation 

reaction with the formation of methylene and methylene-ether bonds. In modern urea-

formaldehyde resins with a formaldehyde content of 0.01-0.05%, the curing reaction with the 

classical hardener ï ammonium chloride proceeds differently and cracks and fractures are observed 

in the cured adhesive. The paper presents a comparative evaluation of hardeners of urea-

formaldehyde resins in terms of their influence on the physical and chemical properties of working 

solutions (gelatinization time at 100 0 C, pH of liquid and cured glue). As a hardener of low-toxic 

urea-formaldehyde resins, it is possible to use ammonium silicofluoride. The resulting materials 

have a lower value of formaldehyde emission, improved biostability and the required physical and 

mechanical properties. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʘʷ ʩʤʦʣʘ, ʦʪʚʝʨʜʠʪʝʣʴ, 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʳʡ ʘʤʤʦʥʠʡ, ʬʦʨʤʘʣʴʜʝʛʠʜ. 

Keywords: urea-formaldehyde resin, hardener, ammonium silicofluoride, formaldehyde. 

 
ɺɺɽɼɽʅʀɽ 

ʆʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʣʝʝʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ ʩʤʦʣʳ (ʂʌʉ). ʆʩʥʦʚʥʘʷ 

ʧʨʠʯʠʥʘ ʵʤʠʩʩʠʠ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʜʨʝʚʝʩʥʳʤʠ ʧʣʠʪʘʤʠ ʠ ʜʨʝʚʝʩʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ï ʵʪʦ 

ʥʘʣʠʯʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʦʩʪʘʶʱʝʛʦʩʷ ʧʦʩʣʝ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʩʤʦʣ. ʌʦʨʤʘʣʴʜʝʛʠʜ ʪʦʢʩʠʯʝʥ ʠ ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʧʘʩʥʦʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʚʝʱʝʩʪʚʦ, 

ʨʘʟʜʨʘʞʘʶʱʝʝ ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ, ʚʳʟʳʚʘʶʱʝʝ ʢʘʰʝʣʴ, ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʜʨ. [1]. 

ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʬʦʨʤʘʣʴʜʝʛʠʜ, 

ʫʜʝʣʷʝʪʩʷ  ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʥʘʠʙʦʣʝʝ 

ʞʝʩʪʢʠʝ ʥʦʨʤʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ ʵʤʠʩʩʠʠ ɽ 0,5 ʠ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 4 ʤʛ/100 ʛ ʘʙʩ. ʩʫʭʦʡ ʧʣʠʪʳ.  
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ʅʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ: 

ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʩʤʦʣʝ, ʢʦʣʠʯʝʩʪʚʦ ʜʦʙʘʚʣʷʝʤʦʛʦ ʩʚʷʟʫʶʱʝʛʦ, 

ʫʩʣʦʚʠʷ ʧʨʝʩʩʦʚʘʥʠʷ ʧʣʠʪ ʠ ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ [2].  

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʤʦʣ ʩʥʠʞʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʂʌʉ ʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʜʦʩʪʠʛʘʶʪ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʤʦʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʢʘʨʙʘʤʠʜʘ ʢ ʬʦʨʤʘʣʴʜʝʛʠʜʫ, ʘ 

ʪʘʢʞʝ ʚʚʝʜʝʥʠʝʤ ʚ ʩʦʩʪʘʚ ʩʤʦʣ ʘʢʮʝʧʪʦʨʦʚ. ɹʦʣʝʝ ʢʘʨʜʠʥʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʂʌʉ  ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤ ʩ ʧʦʥʠʞʝʥʥʳʤ ʤʦʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʘʨʙʘʤʠʜʘ ʢ 

ʬʦʨʤʘʣʴʜʝʛʠʜʫ (ʂ:ʌ). ʇʨʦʮʝʩʩ ʦʪʚʝʨʞʜʝʥʠʷ ʩʤʦʣ ʩ ʨʘʟʣʠʯʥʳʤ ʤʦʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʠʜʝʪ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ [3,4]. 

ʏʝʤ ʙʦʣʴʰʝ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʩʭʦʜʥʦʡ ʩʤʦʣʝ, ʪʝʤ ʙʦʣʴʰʝ 

ʦʙʨʘʟʫʝʪʩʷ ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤ ʙʳʩʪʨʝʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ 

ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʠʣʝʥʦʚʳʭ ʠ ʤʝʪʠʣʝʥ-ʵʬʠʨʥʳʭ ʩʚʷʟʝʡ. ɼʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʂʌʉ, ʩʦʜʝʨʞʘʱʠʭ 0,01ï0,05% ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ [5], ʧʨʠʚʝʜʝʥʥʘʷ 

ʩʭʝʤʘ ʨʝʘʢʮʠʡ ʥʝ ʨʘʙʦʪʘʝʪ, ʧʦʵʪʦʤʫ ʦʥʠ ʧʣʦʭʦ ʦʪʚʝʨʞʜʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤ ʦʪʚʝʨʜʠʪʝʣʝʤ  - 

ʭʣʦʨʠʩʪʳʤ ʘʤʤʦʥʠʝʤ (ʍɸ).  

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʪʚʝʨʜʠʪʝʣʴ ʦʙʝʩʧʝʯʠʚʘʣ ʦʧʪʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʦʪʚʝʨʞʜʝʥʠʷ ʠ 

ʜʘʚʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʢʣʝʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʭʦʨʦʰʝʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ. ɺ 

ʦʪʚʝʨʞʜʝʥʥʦʤ ʢʣʝʝʚʦʤ ʩʦʝʜʠʥʝʥʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʍɸ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʨʝʱʠʥʳ ʠ ʥʘʜʣʦʤʳ [6,7] ʠ ʧʦʵʪʦʤʫ ʧʦʠʩʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʦʪʚʝʨʜʠʪʝʣʴ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ.  

ɿʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʘʟʣʠʯʥʳʭ 

ʦʪʚʝʨʜʠʪʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ [7,8], ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 

ʦʪʚʝʨʞʜʝʥʠʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ, ʦʜʥʘʢʦ, ʘʚʪʦʨʳ ʥʝ ʠʟʫʯʘʣʠ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʢʠʩʣʦʪʥʦʡ ʩʨʝʜʳ ʚ ʜʨʝʚʝʩʥʦʩʪʨʫʞʝʯʥʳʭ ʧʣʠʪʘʭ ʠ ʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʧʨʝʩʩʦʚʘʥʠʷ ʧʣʠʪ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʪʚʝʨʜʠʪʝʣʝʡ ʂʌʉ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʢʣʝʝʚ, ʨʅ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʚʝ ʤʘʨʢʠ ʢʘʨʙʘʤʠʜʦʬʦʨʤʘʣʴʜʝʛʠʜʥʳʭ ʩʤʦʣ ʂʌ-ɾ ʠ ʂʌ-

ʄʊ-15, ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ.  

ʆʜʥʠʤ ʠʟ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʙʦʪʝ  ʷʚʣʷʣʩʷ ʨʅ ʞʠʜʢʦʛʦ ʠ 

ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ, ʥʘʤʠ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘʯʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʅ ʩʤʦʣ. ɼʣʷ ʩʤʦʣʳ ʂʌ-ɾ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 7,61, ʂʌ-ʄʊ-15  ï  7,75. 

ɺ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʝʡ ʂʌʉ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʭʣʦʨʠʩʪʳʡ ʘʤʤʦʥʠʡ (NH4Cl), ʢʘʢ 

ʦʩʥʦʚʥʦʡ ʦʪʚʝʨʜʠʪʝʣʴ ʩʤʦʣ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʠ  ʠʟʚʝʩʪʥʳʡ ʘʥʪʠʩʝʧʪʠʢ - 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʳʡ ʘʤʤʦʥʠʡ (NH4)2[SiF6]). 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʚʘʞʥʦ ʟʥʘʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʩʤʦʣʳ ʠʟ 

ʞʠʜʢʦʛʦ ʚ ʪʚʝʨʜʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʪʚʝʨʜʠʪʝʣʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʧʨʝʜʝʣʷʶʱʫʶʩʷ, 

ʚʝʣʠʯʠʥʦʡ ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 
0
 ʉ. ɺʨʝʤʷ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ 
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ʪʝʤʧʝʨʘʪʫʨʝ 100 
0
ʉ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʫʶʱʝʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʧʣʠʪ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʂʌɸ ʢʘʢ ʦʪʚʝʨʜʠʪʝʣʷ ʂʌʉ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ɼʉʪʇ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʆʧʨʝʜʝʣʝʥʠʝ 

ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ 100 Áʉ ʧʨʦʠʟʚʦʜʠʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. 

ʂʦʣʠʯʝʩʪʚʦ ʍɸ ʚʚʦʜʠʤʦʛʦ ʚ ʂʌʉ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ɼʉʪʇ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 0,3 ï 1,0 % ʦʪ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʨʘʩʪʚʦʨʘ ʩʤʦʣʳ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 60 %-ʥʫʶ 

ʢʦʥʮʝʥʪʨʘʮʠʶ). ɼʦʟʠʨʦʚʢʫ ʂʌɸ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʥʝʦʙʭʦʜʠʤʦʤʫ ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ  

ʩʚʟ̫ʫʶʱʝʛʦ ʧʨʠ 100 
0
ʉ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʣʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [9]. 

ʂʌɸ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʤʦʣʳ ʢʘʢ ʦʪʚʝʨʜʠʪʝʣʴ, ʭʦʪʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ 

ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ (ʢʘʢ ʤʳ ʠ ʧʨʝʜʧʦʣʘʛʘʣʠ), ʯʝʤ ʍɸ. ʊʘʢ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 

ʥʠʟʢʦʤʦʣʴʥʦʡ ʩʤʦʣʝ  ʦʪʚʝʨʜʠʪʝʣʝʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,3; 1,0 ʠ 1,5 % ʚʨʝʤʷ ʞʝʣʘʪʠʥʠʟʘʮʠʠ 

ʩʤʦʣʳ ʩ ʂʌɸ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʩ ʍɸ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʂʌɸ ʩ 0,3 ʜʦ 1,5 % 

ʧʨʦʮʝʩʩ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʩʤʦʣʳ ʠʜʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʪ 1,5 ʜʦ 3,0 %, ʘ ʧʦʩʣʝ 3,0 % ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ [9]. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂʌɸ ʚ ʨʝʘʢʮʠʶ ʩʦ ʩʚʦʙʦʜʥʳʤ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʝ ʤʦʣʝʢʫʣʳ NH4OH ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʝʛʦ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʧʨʦʮʝʩʩʝ ʛʦʨʷʯʝʛʦ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʣʠʪ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ, ʯʝʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʬʦʨʤʘʣʴʜʝʛʠʜʦʤ ʍɸ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʨʅ ʞʠʜʢʠʭ ʩʤʦʣ ʠ ʢʣʝʝʚʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʟʚʦʜʠʣʠ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜʦʤ ʨʅ ʤʝʪʨʦʤ ʤʘʨʢʠ ʨʅ 150 ʄ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʨʅ  ʦʪʚʝʨʞʜʝʥʥʳʭ ʢʣʝʝʚ ʧʨʦʠʟʚʦʜʠʣʠ ʪʘʢʞʝ ʨʅ ʤʝʪʨʦʤ ʤʘʨʢʠ ʨʅ 150 ʄ, 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʚʳʜʝʨʞʢʠ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʢʣʝʷ ʢ ʚʦʜʝ 1:10 ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʙʦʯʠʭ ʨʘʩʪʚʦʨʦʚ ʢʣʝʝʚ, 

ʨʅ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ (ʨʠʩ. 1 -3). 

 

 

ʈʠʩʫʥʦʢ 1  ï ɿʘʚʠʩʠʤʦʩʪʴ ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ 100
ʦ
ʉ ʦʪ 

 ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʦʪʚʝʨʜʠʪʝʣʷ ʜʣʷ ʨʘʟʥʳʭ ʤʘʨʦʢ  ʂʌʉ  
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ʀʟ ʨʠʩʫʥʢʘ 1 ʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʚʣʠʷʥʠʷ ʂʌɸ ʠ ʍɸ ʥʘ ʂʌʉ ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ  ʩʚʦʙʦʜʥʦʛʦ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʦʜʠʥʘʢʦʚʳʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʦʪʚʝʨʜʠʪʝʣʷ ʚʨʝʤʷ ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʫʤʝʥʴʰʘʝʪʩʷ. ʉʤʦʣʘ ʂʌɾ ʠʤʝʝʪ ʤʝʥʴʰʝʝ ʚʨʝʤʷ 

ʞʝʣʘʪʠʥʠʟʘʮʠʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂʌɸ ʠ ʍɸ, ʯʝʤ ʂʌ-ʄʊ-15. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ 60 ʩʝʢ ʚ ʢʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʂʌɸ (3 

%), ʘ ʍɸ ʜʦʩʪʘʪʦʯʥʦ 1,5 %.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʤʦʣ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʚʝʨʜʠʪʝʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʂʌɸ, ʥʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ. 

 

ʈʠʩʫʥʦʢ 2   ï  ɿʘʚʠʩʠʤʦʩʪʴ ʨʅ ʞʠʜʢʦʛʦ ʢʣʝʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʦʪʚʝʨʜʠʪʝʣʷ ʜʣʷ                  

ʨʘʟʥʳʭ ʤʘʨʦʢ  ʂʌʉ 

 

ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʪʚʝʨʜʠʪʝʣʷ ʚ ʩʤʦʣʫ ʂʌ-ɾ ʨʅ ʞʠʜʢʦʛʦ ʢʣʝʷ 

ʩʥʘʯʘʣʘ ʩʥʠʞʘʝʪʩʷ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʪʚʝʨʜʠʪʝʣʷ  ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ʍʘʨʘʢʪʝʨ ʢʨʠʚʳʭ ʜʣʷ ʩʤʦʣʳ ʂʌ-ʄʊ-15 ʜʨʫʛʦʡ. ʅʘʠʙʦʣʴʰʝʝ ʧʘʜʝʥʠʝ ʨʅ 

ʞʠʜʢʦʛʦ ʢʣʝʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʪʚʝʨʜʠʪʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,25%, ʘ ʟʘʪʝʤ ʧʨʦʠʩʭʦʜʠʪ 

ʧʣʘʚʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ɼʣʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ ʚʚʝʜʝʥʠʝ ʦʪʚʝʨʜʠʪʝʣʷ ʜʘʝʪ 

ʤʝʥʴʰʝʝ ʩʥʠʞʝʥʠʝ ʨʅ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʂʌ-ɾ. ʊʘʢ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʦʪʚʝʨʜʠʪʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 

1,5 % ʦʪ ʤʘʩʩʳ ʩʤʦʣʳ ʂʌ-ɾ, ʜʣʷ ʩʚʷʟʫʶʱʝʛʦ ʩ ʂʌɸ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 5,55, ʘ ʩ ʍɸ 

ï 5,3. ɼʣʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʅ ʞʠʜʢʠʭ ʢʣʝʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ ʂʌɸ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʦʪʚʝʨʜʠʪʝʣʷ 3 % ʦʪ ʤʘʩʩʳ 

ʩʤʦʣʳ ʂʌ-ʄʊ-15, ʜʣʷ ʩʚʷʟʫʶʱʝʛʦ ʩ ʂʌɸ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 6,1, ʘ ʩ ʍɸ ï 6,6. 
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ʈʠʩʫʥʦʢ  3  ï ɿʘʚʠʩʠʤʦʩʪʴ ʨʅ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʚʠʜʘ ʦʪʚʝʨʜʠʪʝʣʷ 

ʜʣʷ ʨʘʟʥʳʭ ʤʘʨʦʢ  ʂʌʉ 

  

ʀʟ ʨʠʩʫʥʢʘ  3 ʚʠʜʠʤ, ʯʪʦ ʨʅ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ ʩʥʠʞʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʚʚʝʜʝʥʥʦʛʦ ʦʪʚʝʨʜʠʪʝʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ʊʘʢ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ 

ʦʪʚʝʨʜʠʪʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,5 % ʦʪ ʤʘʩʩʳ ʩʤʦʣʳ ʂʌ-ɾ, ʜʣʷ ʩʚʷʟʫʶʱʝʛʦ ʩ ʂʌɸ ʧʦʢʘʟʘʪʝʣʴ 

ʨʅ ʩʦʩʪʘʚʣʷʝʪ 2,9, ʘ ʩ ʍɸ ï 2,0. ɼʣʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʅ 

ʦʪʚʝʨʞʜʝʥʥʳʭ ʢʣʝʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ ʍɸ. ʊʘʢ ʧʨʠ 

ʩʦʜʝʨʞʘʥʠʠ ʦʪʚʝʨʜʠʪʝʣʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 3 % ʦʪ ʤʘʩʩʳ ʩʤʦʣʳ ʂʌ-ʄʊ-15, ʜʣʷ ʩʚʷʟʫʶʱʝʛʦ ʩ 

ʂʌɸ ʧʦʢʘʟʘʪʝʣʴ ʨʅ ʩʦʩʪʘʚʣʷʝʪ 3,0, ʘ ʩ ʍɸ ï 2,4. 

 

ɺʓɺʆɼʓ 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʚʝʨʜʠʪʝʣʝʡ ʭʣʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ ʠ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʭʘʨʘʢʪʝʨ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʚʨʝʤʷ ʞʝʣʘʪʠʥʠʟʘʮʠʠ, ʨʅ ʞʠʜʢʦʛʦ ʠ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ 

ʦʜʠʥʘʢʦʚʳʡ. ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʞʝʣʘʪʠʥʠʟʘʮʠʠ60 ʩʝʢ ʚ ʢʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʜʦʙʘʚʣʷʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ (3 %), ʘ ʭʣʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ 1,5 %. 

ɼʣʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ ʚʚʝʜʝʥʠʝ ʦʪʚʝʨʜʠʪʝʣʷ ʜʘʝʪ ʤʝʥʴʰʝʝ ʩʥʠʞʝʥʠʝ ʨʅ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʤʦʣʘʤʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. 

ʨʅ ʦʪʚʝʨʞʜʝʥʥʦʛʦ ʢʣʝʷ ʩʥʠʞʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʚʚʝʜʝʥʥʦʛʦ ʦʪʚʝʨʜʠʪʝʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ. ɼʣʷ ʤʘʣʦʪʦʢʩʠʯʥʳʭ ʩʤʦʣ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʨʅ 

ʦʪʚʝʨʞʜʝʥʥʳʭ ʢʣʝʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ ʭʣʦʨʠʩʪʦʛʦ 

ʘʤʤʦʥʠʷ. 

ʆʙʦʙʱʠʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʠʜʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ  ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʝʜʠʥʠʮʳ ʢʣʝʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʝʛʦ ʘʥʘʣʦʛʘ; ʪʘʢʞʝ ʩʪʦʠʤʦʩʪʴ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ ʙʦʣʴʰʝ ʩʪʦʠʤʦʩʪʠ ʭʣʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ.  ʇʦʵʪʦʤʫ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʟ ʵʪʠʭ ʜʚʫʭ ʦʪʚʝʨʜʠʪʝʣʝʡ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʭʣʦʨʠʩʪʳʡ 

ʘʤʤʦʥʠʡ. ʅʦ ʫʯʠʪʳʚʘʷ ʝʛʦ ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʘʬʝʜʨʝ ʄʊɼ  

ɺɻʃʊɸ (1996-2000ʛʛ) [13], ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʤʠʩʩʠʷ ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠʟʜʝʣʠʷʤʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʨʜʠʪʝʣʷ  ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʛʦ ʘʤʤʦʥʠʷ ʥʠʞʝ (ʥʘ 5-15%) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʭʣʦʨʠʩʪʳʤ ʘʤʤʦʥʠʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʂʌɸ  ʚʦʟʤʦʞʥʦ 
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ʧʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩ ʙʦʣʝʝ ʥʠʟʢʦʡ ʵʤʠʩʩʠʝʡ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ʊʘʢ ʢʘʢ ʂʌɸ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʷʚʣʷʝʪʩʷ ʘʥʪʠʩʝʧʪʠʢʦʤ, ʧʨʦʜʫʢʮʠʷ ʩ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝʤ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʫʣʫʯʰʝʥʥʦʡ 

ʙʠʦʩʪʦʡʢʦʩʪʴʶ. 
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ɸʥʥʦʪʘʮʠʷ: ʩʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʠ 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʧʦʣʠʪʠʢʠ. ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦ ʣʝʩʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ɸʬʨʠʢʘ ʩʪʨʝʤʠʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ 

ʮʝʣʴ ʩʚʦʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ. ʎʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʚʠʪʠʷ  ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ, ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʙʝʟʣʝʩʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ  ʨʘʟʚʠʪʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ 

ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʤʝʪʦʜʳ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ʀʥʥʦʚʘʮʠʦʥʥʦʡ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʷʚʣʷʝʪʩʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʰʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʜʦʚʝʜʝʥʥʳʭ ʜʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʚʳʩʦʢʠʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʳʨʴʝʚʦʛʦ ʨʝʩʫʨʩʘ. ʎʝʣʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ 

ʷʚʣʷʝʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ: ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ 

ï ʢʦʥʝʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ, ʙʘʥʢʦʚʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʈʝʘʣʴʥʳʤʠ ʰʘʛʘʤʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ 

ʷʚʣʷʶʪʩʷ: ʧʨʦʚʝʜʝʥʠʝ    ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ   ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ   ʣʝʩʦʚ;      ʬʦʨʤʠʨʦʚʘʥʠʝ   

ʵʬʬʝʢʪʠʚʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ, ʟʘʱʠʪʳ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʨʘʟʚʠʪʠʝ ʧʘʨʪʥʝʨʩʢʠʭ 

ʩʦʚʤʝʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʯʘʩʪʥʳʤ ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ. 

Summary: timely and reliable statistics on forest products are critical to investment 

decisions and policy formulation. Improving the quality and availability of forest products data has 

become a key priority as Africa strives to achieve its economic development and sustainable forest 

management goals. The aim of the study is to analyze the development of forestry in the Republic 

of Cote dôIvoire on the basis of statistical data, to identify the causes of deforestation and to 

develop innovative directions of development. The methodological basis of the study consists of 

methods of analysis and synthesis, economic-statistical and dialectical methods, methods of 

comparative analysis and expert assessments. Innovation in the forest sector is an activity aimed at 

introducing innovations that have high efficiency in production, brought to the final product, which 

https://www.scopus.com/affil/profile.uri?afid=60105807
https://www.scopus.com/affil/profile.uri?afid=60105807
https://www.scopus.com/affil/profile.uri?afid=60105807
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has a high scientific and technical potential with a maximum coefficient of use of raw materials. 

The purpose of innovative activity in the forest sector of economy is: increase of efficiency of 

process of production and the maximum use of a material resource. Innovation in the work of the 

forest sector opens up new opportunities in the work of the integrated structure of the technological 

chain: forest cultivation ï the final products and its constituent business, banking and public 

organizations. The real steps in the development of the forest sector of the Republic of Cote 

dôIvoire are: the state forest inventory; the formation of an effective financial and pricing policy in 

the use, protection, protection and reproduction of forests; the improvement of forest legislation; 

the development of joint partnerships between private business and the state in this sector. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ,  ʠʥʚʝʩʪʠʮʠʠ,  ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ. 

Keywords: forestry, investments, innovation development, Cote dôIvoire. 

 

ɺɺɽɼɽʅʀɽ 

ɺ 2012 ʛʦʜʫ ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʨʛʘʥʠʟʘʮʠʠ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʧʨʦʚʦʟʛʣʘʩʠʣʘ 

21 ʤʘʨʪʘ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʜʥʝʤ ʣʝʩʦʚ (ʄɼʃ). ʕʪʦʪ ʜʝʥʴ ʦʪʤʝʯʘʝʪʩʷ ʚ ʦʟʥʘʤʝʥʦʚʘʥʠʝ 

ʚʘʞʥʦʩʪʠ ʚʩʝʭ ʪʠʧʦʚ ʣʝʩʦʚ ʠ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʦʙ ʠʭ ʨʦʣʠ. ʂʘʞʜʳʡ 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʝʥʴ ʣʝʩʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ ʮʝʣʴʶ ʦʢʘʟʘʪʴ ʧʦʜʜʝʨʞʢʫ ʫʩʠʣʠʷʤ ʩʪʨʘʥ ʥʘ 

ʤʝʩʪʥʦʤ, ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʣʝʩʘʤʠ ʠ ʜʝʨʝʚʴʷʤʠ, ʥʘʧʨʠʤʝʨ, ʢʘʤʧʘʥʠʷʤ ʧʦ ʧʦʩʘʜʢʝ ʜʝʨʝʚʴʝʚ. ʆʩʥʦʚʥʫʶ ʪʝʤʫ ʢʘʞʜʦʛʦ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʜʥʷ ʣʝʩʦʚ ʚʳʙʠʨʘʝʪ ʉʦʚʤʝʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʧʦ ʣʝʩʘʤ [3].  

ʉʚʦʝʚʨʝʤʝʥʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʶ ʧʦʣʠʪʠʢʠ. 

ʋʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʧʦ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʘʣʦ ʢʣʶʯʝʚʳʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ɸʬʨʠʢʘ ʩʪʨʝʤʠʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʣʴ ʩʚʦʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ [2]. ʀʥʚʝʩʪʠʮʠʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ, ʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠʪʦʢʘ 

ʠʥʚʝʩʪʠʮʠʡ ʦʢʘʟʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʙʲʸʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʘʥʷʪʦʩʪʠ, 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʜʚʠʛʠ ʚ ʵʢʦʥʦʤʠʢʝ, ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʝʡ ʠ ʩʬʝʨ ʭʦʟʷʡʩʪʚʘ[1].  

ʈʝʩʧʫʙʣʠʢʘ ʂʦʪ-ʜôʀʚʫʘʨ - ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʚʥʠʥʥʘʷ ʩʪʨʘʥʘ, ʧʦʢʨʳʪʘʷ 

ʚʣʘʞʥʦʪʨʦʧʠʯʝʩʢʠʤʠ ʣʝʩʘʤʠ ʥʘ ʶʛʝ ʠ ʚʳʩʦʢʦʪʨʘʚʥʦʡ ʩʘʚʘʥʥʦʡ ʥʘ ʩʝʚʝʨʝ. ʌʣʦʨʘ ʂʦʪ-

ʜôʀʚʫʘʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʶʛʘ ʩʪʨʘʥʳ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʛʫʩʪʳʝ ʪʨʦʧʠʯʝʩʢʠʝ ʣʝʩʘ ʠʟ 

ʚʝʯʥʦʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ (ʘʬʨʠʢʘʥʩʢʘʷ ʣʦʬʠʨʘ, ʠʨʦʢʦ, ʢʨʘʩʥʦʝ ʙʘʩʘʤʩʢʦʝ ʜʝʨʝʚʦ, ʠʘʥʛʦʥ, 

ʯʸʨʥʦʝ ʵʙʝʥʦʚʦʝ ʜʝʨʝʚʦ ʠ ʜʨ.), ʜʦ ʩʝʚʝʨʘ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʝʪ ʩʘʚʘʥʥʘ ʩ ʨʝʜʢʦʣʝʩʴʝʤ ʠ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ. ʇʦ ʙʝʨʝʛʘʤ ʚʦʜʦʝʤʦʚ ʥʘ ʶʛʝ, ʦʢʦʣʦ 4-ʡ ʧʘʨʘʣʣʝʣʠ, ʨʘʩʧʦʣʦʞʝʥʘ 

ʟʦʥʘ ʪʨʦʧʠʯʝʩʢʦʛʦ ʣʝʩʘ ʠʟ ʜʝʨʝʚʴʝʚ, ʨʘʩʪʫʱʠʭ ʚ ʚʦʜʝ. 

 ɺ ʣʝʩʘʭ ʚʝʜʫʪʩʷ ʟʘʛʦʪʦʚʢʠ ʮʝʥʥʳʭ ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʯʸʨʥʦʛʦ (ʵʙʝʥʦʚʦʛʦ) 

ʜʝʨʝʚʘ), ʩʙʦʨ ʩʦʢʘ ʛʝʚʝʠ (ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʫʯʫʢʘ). ɺ ʟʦʥʝ ʩʘʚʘʥʥ ʰʠʨʦʢʦ ʚʳʨʘɦʠʚʘʁʪʩʷ 

ʤʘʩʣʥ̫ʦʝ ʜʝʨʝʚʦ (ʢʘʨʠʪʝ), ʤʘʥʛʦ ʠ ʜʨ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʟʚʠʪʠʷ  

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ, ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʦʙʝʟʣʝʩʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʘ 
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ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ  ʨʘʟʚʠʪʠʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɿʘ ʚʨʝʤʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʦʪ-

ʜôʀʚʫʘʨ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʠ ʧʨʦʜʦʣʞʘʝʪ ʙʳʩʪʨʦ ʩʦʢʨʘɦʘʪʴʩʷ. ʇʨʠʯʠʥʳ ʦʙʝʟʣʝʩʝʥʠʷ: 

ʣʝʩʦʟʘʛʦʪʦʚʢʠ (ʚ ʪ. ʯ. ʥʝʣʝʛʘʣʴʥʳʝ), ʨʘʩʰʠʨʝʥʠʝ ʧʣʘʥʪʘʮʠʡ ʢʘʢʘʦ, ʢʦʬʝ ʠ ʦʜʥʦʣʝʪʥʠʭ ʢʫʣʴʪʫʨ 

(ʢʫʢʫʨʫʟʘ, ʨʠʩ, ʤʘʥʠʦʢ, ʙʘʥʘʥ). ʅʘ ʤʝʩʪʝ ʩʚʝʜʸʥʥʳʭ ʚʝʯʥʦʟʝʣʥyʳʭ ʣʝʩʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʙʳʩʪʨʦ-

ʨʘʩʪʫɦʘʷ ʧʠʦʥʝʨʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ (ʬʫʥʪʫʤʠʷ, ʭʦʣʘʨʨʝʥʘ). ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʩʠʥʪʝʟʘ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ 

ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

 

 ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɺʳʨʫʙʢʘ ʣʝʩʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʫʪʨʘʪʦʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʨʘʟʨʫʰʘʶʪʩʷ ʵʢʦʩʠʩʪʝʤʳ ʢʘʢ 

ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ. ʂʦʪ-ʜôʀʚʫʘʨ ʠʤʝʝʪ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ 

ɿʘʧʘʜʥʦʡ ɸʬʨʠʢʝ ʩ ʙʦʣʝʝ ʯʝʤ 1200 ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʠ 4700 ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ. ʀʟ ʥʠʭ 178 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʯʠʪʘʶʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʝʟʣʝʩʝʥʠʷ, ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ [4]. ʉʦʭʨʘʥʝʥʠʝ ʣʝʩʦʚ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʦ ʩ ʠʥʚʝʥʪʘʨʠʟʘʮʠʝʡ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʩʪʘʚʰʠʭʩʷ 

ʧʝʨʚʠʯʥʳʭ ʣʝʩʦʚ (ʩʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʣʝʩʥʦʛʦ ʢʘʜʘʩʪʨʘ), ʘ ʟʘʪʝʤ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʘʣʴʥʦʡ 

ʧʦʣʠʪʠʢʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʆʩʪʘʥʦʚʢʘ ʦʙʝʟʣʝʩʝʥʠʷ ʪʨʝʙʫʝʪ ʪʘʢʞʝ ʟʘʧʨʝʱʝʥʠʷ ʧʦʜʩʝʯʥʦ-

ʦʛʥʝʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ.  

ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ   ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.1. ʀʟ ʘʥʘʣʠʟʘ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ 

ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1,76%  ʩ 102220 ʢʚ. ʢʤ ʚ 1990 ʛ. ʜʦ 104050 ʢʚ. ʢʤ ʚ 2005 ʛ. ʠ ʚ ʵʪʦʪ  16- 

ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ, ʘ ʟʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʥʘ 0, 04% ʩ 104046 

ʢʚ. ʢʤ ʚ 2006 ʛ.  ʜʦ 104006 ʢʚ. ʢʤ ʚ  2016 ʛ. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ ʚ % ʦʪ  ʧʣʦʱʘʜʠ 

ʩʫʰʠ  ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2. ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 0,575%   ʩ 

32,145% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʚ 1990 ʛ. ʜʦ 32,175% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʚ 2005 ʛ. ʠ ʚ ʵʪʦʪ  16- ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ  ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ ʩʪʘʙʠʣʴʥʳʤ, ʘ ʟʘʪʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʥʘ 0, 013%  ʩ 32,719% 

ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʚ 2006 ʛ.  ʜʦ   32,706% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʚ 2016 ʛ. 

 

  

ʈʠʩ.1. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-

ʜôʀʚʫʘʨ, ʢʚ. ʢʤ [5] 

ʈʠʩ.2. ʇʣʦʱʘʜʴ ʣʝʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ, 

% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ [5] 

101000

101500

102000

102500

103000

103500

104000

104500

1
9

9
0

1
9

9
2

1
9

9
4

1
9

9
6

1
9

9
8

2
0

0
0

2
0

0
2

2
0

0
4

2
0

0
6

2
0

0
8

2
0

1
0

2
0

1
2

2
0

1
4

2
0

1
6

31,8

31,9

32

32,1

32,2

32,3

32,4

32,5

32,6

32,7

32,8



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

98 

 

ʀʥʥʦʚʘʮʠʦʥʥʦʡ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʥʦʚʰʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘʭ, ʜʦʚʝʜʝʥʥʳʭ ʜʦ 

ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʚʳʩʦʢʠʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʦʛʦ ʨʝʩʫʨʩʘ. ʉʘʤʦ ʧʦʥʷʪʠʝ ʠʥʥʦʚʘʮʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʜʠʢʘʣʴʥʳʤ ʠ ʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ, ʧʦʩʪʝʧʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʨʦʜʫʢʪʘ ʠ 

ʘʩʩʦʨʪʠʤʝʥʪʘ, ʧʨʦʮʝʩʩʘ ʠ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʚʝʜʝʪ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʩʦʟʥʘʥʠʷ ʠ ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ ʨʳʥʦʯʥʳʝ 

ʠʥʩʪʠʪʫʪʳ. ʕʪʦ ʚʝʜʝʪ ʢ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʚ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʩʦʟʜʘʩʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʚʣʠʷʝʪ ʥʘ 

ʪʘʨʠʬʥʦ-ʪʘʤʦʞʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʢʦʥʝʯʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦʪʨʝʙʣʝʥʠʷ. ʎʝʣʴʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ 

ʷʚʣʷʝʪʩʷ: ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. ʀʥʥʦʚʘʮʠʦʥʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʨʘʙʦʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ: ʣʝʩʦʚʳʨʘʱʠʚʘʥʠʝ 

ï ʢʦʥʝʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ, ʙʘʥʢʦʚʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ.  

 

ɿɸʂʃʖʏɽʅʀɽ  

ʈʝʘʣʴʥʳʤʠ ʰʘʛʘʤʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʈʝʩʧʫʙʣʠʢʠ ʂʦʪ-ʜôʀʚʫʘʨ ʷʚʣʷʶʪʩʷ: 

ʧʨʦʚʝʜʝʥʠʝ    ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ   ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ   ʣʝʩʦʚ;      ʬʦʨʤʠʨʦʚʘʥʠʝ   ʵʬʬʝʢʪʠʚʥʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʠ ʮʝʥʦʚʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ, ʟʘʱʠʪʳ ʠ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ; ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʨʘʟʚʠʪʠʝ ʧʘʨʪʥʝʨʩʢʠʭ 

ʩʦʚʤʝʩʪʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʯʘʩʪʥʳʤ ʙʠʟʥʝʩʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʨʦʙʣʝʤʘ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

ɻʦʨʦʜʩʢʠʝ ʧʘʨʢʠ ï ʚʘʞʥʳʝ ʦʙʲʝʢʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚ ʦʙʱʝʤ ʙʘʣʘʥʩʝ ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʞʠʣʦʛʦ ʨʘʡʦʥʘ ʠ ʤʠʢʨʦʨʘʡʦʥʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʤʧʳ ʫʨʙʘʥʠʟʘʮʠʠ ʪʨʝʙʫʶʪ ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʟʘʱʠʪʳ ʦʪ 

ʧʳʣʠ, ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ ʠ ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʰʫʤʘ, ʢʦʪʦʨʳʝ ʚ ʢʦʤʧʣʝʢʩʝ ʥʘʥʦʩʷʪ ʚʨʝʜ ʟʜʦʨʦʚʴʶ 

ʥʘʩʝʣʝʥʠʷ.ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʝʝ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦʩʘʤ ʦʟʝʣʝʥʝʥʠʷ ʠ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ ʤʝʩʪ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʘ ʪʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ 

çʉʝʚʝʨʥʳʡ ʣʝʩè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʂʦʤʠʥʪʝʨʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ, ʛʜʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʝʠʟʤʝʨʠʤʦ ʨʘʩʪʝʪ, ʘ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ï 

ʩʦʢʨʘʱʘʶʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʤʝʝʪʩʷ ʥʝʭʚʘʪʢʘ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʩʦʭʨʘʥʠʚʰʝʛʦʩʷ ʧʘʨʢʘ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʢʣʘʩʩ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ 

ʦʮʝʥʢʠ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʝʤʢʦʩʪʴ. ɹʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʥ ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʝʥʠʡ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʚ 

ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ.  

Summary: The problem of urban greening is relevant in the modern world. Urban parks are 

important public service facilities, which occupy a significant part in the overall balance of 

landscaping of residential areas and neighborhoods. The current pace of urbanization requires the 

improvement of the environment, protection from dust, toxic gases and urban noise, which together 

harm the health of the population. Therefore, it is necessary to take a closer approach to the issues 

of landscaping and improvement of settlements. The object of the study was the territory of the 

Park "Northern forest", located in the Kominternovsky district of Voronezh city, where the 

construction of residential complexes immeasurably growing and green spaces ï are reduced, with 

the result that there is a shortage of green areas. Therefore, it is necessary to assess the state of the 

territory of the preserved Park and recommend measures for landscaping and improvement. 
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During the research of the Park was carried out landscape and environmental assessment, 

which includes the definition of the type of spatial structure, stability class and assessment of the 

state of plantations, sanitary and aesthetic assessment, recreational capacity. The functional zoning 

of the territory of the object was developed, and the range of plants most stable in these conditions 

was recommended. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʘʨʢ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʣʘʥʜʰʘʬʪʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʘʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʝʥʠʡ. 

Keywords: green spaces, Park, stability, landscape and environmental assessment, 

functional zoning, assortment of plants. 

 

ɺɺɽɼɽʅʀɽ  

ɺʘʞʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʩʠʩʪʝʤʳ ʦʟʝʣʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʧʘʨʢʠ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʥʝ 

ʪʦʣʴʢʦ ʨʝʢʨʝʘʮʠʦʥʥʫʶ, ʥʦ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʠ. ʇʘʨʢʠ 

ʚʣʠʷʶʪ ʥʘ ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʘʤʦʛʦ ʛʦʨʦʜʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʵʪʠʤ 

ʦʙʲʝʢʪʘʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. ʇʨʠʨʦʜʥʳʡ ʧʘʨʢ çʉʝʚʝʨʥʳʡ ʣʝʩè ʷʚʣʷʝʪʩʷ ʦʟʝʣʝʥʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʣʫʞʠʪ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʦʡ ʜʣʷ ʥʘʩʝʣʝʥʠʷ, ʢʘʢ ʜʣʷ 

ʧʨʠʣʝʛʘʶʱʠʭ ʫʣʠʮ, ʪʘʢ ʠ ʜʣʷ ʚʩʝʛʦ ʤʠʢʨʦʨʘʡʦʥʘ çʉʝʚʝʨʥʳʡè. ʊʝʤ ʩʘʤʳʤ ʠʛʨʘʷ ʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ [6]. ʊʝʨʨʠʪʦʨʠʷ ʤʘʩʩʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

12,5 ʛʘ.ʕʪʦʪ ʦʙʲʝʢʪ ʠʤʝʝʪ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʪʜʳʭʘ ʥʘʩʝʣʝʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʩʘʤʦʤ ʨʘʡʦʥʝ. ʅʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ʩʘʤ 

ʥʫʞʜʘʝʪʩʷ ʚ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ, ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʦʣʷ ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʝ ʥʝʚʝʣʠʢʘ. ʇʦʵʪʦʤʫ ʧʦʷʚʠʣʘʩʴ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʟʫʯʝʥʠʠ ʦʟʝʣʝʥʝʥʠʷ ʞʠʣʳʭ ʨʘʡʦʥʦʚ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʟʝʣʝʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʵʩʪʝʪʠʯʝʩʢʦʡ ʠ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. ʇʨʠʨʦʜʥʳʡ ʧʘʨʢ çʉʝʚʝʨʥʳʡ ʣʝʩè ʥʫʞʜʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ 

ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çʉʝʚʝʨʥʳʡ ʣʝʩè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʂʦʤʠʥʪʝʨʥʦʚʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ.ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʮʝʥʢʠ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʢʣʘʩʩʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ, ʩʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ, ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʜʘʥʘ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ[1,2,4,5].ʆʮʝʥʢʘ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ ï 

ʦʮʝʥʠʚʘʶʪ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʪʝʣʣʫʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: 

1 ï ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ï  ʫʩʣʦʚʠʷ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ ʜʘʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ɺ ʢʦʤʧʣʝʢʩʝ ʵʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʝʙʳʚʘʥʠʷ ʯʝʣʦʚʝʢʘ; 

2 ï ʪʝʣʣʫʨʠʯʝʩʢʠʝ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʩʪʘʚʘ ʚʦʟʜʫʭʘ, ʦʢʘʟʳʚʘʶʱʠʤʠ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʯʝʨʝʟ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ. ɿʜʝʩʴ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 
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ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʩʘʞʜʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʧʦʚʪʦʨʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚʝʪʨʦʚ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʝʟʦʥʘ ʛʦʜʘ ʠ ʧʦʛʦʜʳ ʪʝʣʣʫʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʦʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʞʘʨʢʠʝ ʣʝʪʥʠʝ ʜʥʠ [1].ʕʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʚʠʟʫʘʣʴʥʦ-ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʟʘʢʣʶʯʝʥʠʷʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: 

- ʩʦʩʪʦʷʥʠʝ ʥʘʩʘʞʜʝʥʠʡ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʣʦʩʢʦʩʪʥʳʭ ʠ ʦʙʲʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʦʜʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘʨʭʠʪʝʢʪʫʨʘ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʬʘʢʪʦʨʳ ï 30 ʙʘʣʣʦʚ; 

- ʚʠʜʦʚʳʝ ʪʦʯʢʠ ï ʥʘʩʳʱʝʥʥʦʩʪʴ, ʫʥʠʢʘʣʴʥʦʩʪʴ, ʛʣʫʙʠʥʘ ʧʝʨʩʧʝʢʪʠʚ ï 10 ʙʘʣʣʦʚ; 

- ʨʝʣʴʝʬ ʠ ʝʛʦ ʛʝʦʧʣʘʩʪʠʢʘ ï ʵʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʦʚ, % - 5 ʙʘʣʣʦʚ; 

- ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ï 5 ʙʘʣʣʦʚ [1]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ 1 ʩʪʘʜʠʠ ʚ 

ʬʠʪʦʮʝʥʦʟʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʚʘʶʪ ʟʘʤʝʪʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʝʱʝʥʠʷ ʝʛʦ ʦʪʜʳʭʘʶʱʠʤʠ. ʅʘ 

ʢʨʘʡʥʝʡ, 5 ʩʪʘʜʠʠ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ 

ʧʦʜʩʪʠʣʢʘ ʪʨʘʚʳ ñʧʨʠʞʠʤʘʶʪʩʷò ʢ ʩʪʚʦʣʘʤ ʜʝʨʝʚʴʝʚ, ʩʪʦʷʱʠʭ ʥʘ ʚʳʪʦʧʪʘʥʥʦʡ ʠ 

ʫʪʨʘʤʙʦʚʘʥʥʦʡ ʧʦʯʚʝ [2]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɺ ʧʘʨʢʝ ʧʨʝʦʙʣʘʜʘʝʪ ʧʦʣʫʦʪʢʨʳʪʳʡ ʪʠʧ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ.ɺ ʜʨʝʚʦʩʪʦʝ 

ʫʩʳʭʘʶʱʠʭ ʜʝʨʝʚʴʝʚ ʦʪ 30 ʜʦ 50%. ʆʮʝʥʢʘ ʵʩʪʝʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʘ ʦʪʨʘʞʘʝʪ 

ʢʨʘʩʦʯʥʦʩʪʴ ʠ ʛʘʨʤʦʥʠʯʥʦʩʪʴ ʩʦʯʝʪʘʥʠʷ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʯʠʪʳʚʘʝʪʩʷ 

ʨʝʣʴʝʬ, ʧʦʯʚʳ, ʪʠʧ ʣʝʩʘ, ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ, 

ʨʘʟʤʝʱʝʥʠʝ ʜʝʨʝʚʴʝʚ ʧʦ ʧʣʦʱʘʜʠ, ʩʦʤʢʥʫʪʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʭʦʜʠʤʦʩʪʠ ʫʯʘʩʪʢʘ, ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ[1]. ʇʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʬʘʢʪʦʨʦʚ 

ʪʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʦʪʥʦʩʠʪʩʷ ʢʦ II ʢʣʘʩʩʫ ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ.  

ʇʦ ʰʢʘʣʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʙʲʝʢʪ ʦʪʥʦʩʠʪʩʷ ʢ Iʢʣʘʩʩʫ, ʪʘʢ ʢʘʢ ʩʫʤʤʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʩʪʘʚʠʣʘ 6 ʙʘʣʣʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʧʨʝʦʙʣʘʜʘʶʪ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʬʠʪʦʥʮʠʜʥʦʡ ʠ ʚʦʟʜʫʭʦʦʯʠʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʭʦʨʦʰʘʷ ʚʝʥʪʠʣʷʮʠʷ ʚʦʟʜʫʭʘ, ʠʤʝʶʪ ʤʝʩʪʦ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʟʘʧʘʭʠ, ʣʝʩʥʳʝ 

ʟʚʫʢʠ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʩʪʠʛ ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ. ʂʣʘʩʩ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʦʨʦʜʝ ʠ ʪʠʧʫ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ[2]. ʅʘ ʜʘʥʥʦʤ 

ʦʙʲʝʢʪʝ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʦʨʦʜʦʡ ʷʚʣʷʝʪʩʷ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ 

ʫʩʣʦʚʠʡ - ʩʫʛʨʫʜʦʢ ʩʚʝʞʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʘʩʩ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʥʘʛʨʫʟʢʘʤ ʚʪʦʨʦʡ. ɿʥʘʷ ʢʣʘʩʩ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʪʘʜʠʶ ʜʠʛʨʝʩʩʠʠ ʦʧʨʝʜʝʣʷʝʤ 

ʬʘʢʪʠʯʝʩʢʫʶʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 8,0 ʯʝʣ.-ʜʥ./ʛʘ, ʥʘ ʚʩʝʤ ʦʙʲʝʢʪʝ 

ʧʣʦʱʘʜʴʶ 12,5 ʛʘ ï 100 ʯʝʣ.-ʜʥ./ʛʘ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʝ.  

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʜʘʣʴʥʝʡʰʝʝ ʧʨʝʚʳʰʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʚʝʜʝʪ ʢ ʜʝʛʨʘʜʘʮʠʠ 

ʦʙʲʝʢʪʘ, ʧʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʡ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʦʟʝʣʝʥʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʧʘʨʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, 
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ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʘ ʦʩʥʦʚʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʝʤ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʦʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʚ ʮʝʣʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʦʜʠʥʥʘʜʮʘʪʠ ʥʦʨʤʘʪʠʚʘʤ [2]. ʆʥʘ ʧʦʟʚʦʣʷʶʪ ʚʩʢʨʳʪʴ ʨʝʟʝʨʚʳ ʚ ʧʦʚʳʰʝʥʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʮʝʥʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʧʘʨʢʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 - ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʌʘʢʪʦʨʳ ʦʮʝʥʢʠ 
ʆʮʝʥʢʘ, ʙʘʣʣ 

ʩʝʡʯʘʩ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

1. ʉʦʩʪʘʚ ʠ ʬʦʨʤʘ ʜʨʝʚʦʩʪʦʷ 5 8 

2. ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʧʦʨʦʜʘ 8 9 

3. ʇʦʣʷʥʳ ʠ ʦʧʫʰʢʠ 5 8 

4. ɺʦʜʳ 0 0 

5. ʈʝʣʴʝʬ 5 7 

6. ʇʘʤʷʪʥʠʢʠ ʢʫʣʴʪʫʨʳ ʠ ʧʨʠʨʦʜʳ 1 1 

7. ʇʨʦʭʦʜʠʤʦʩʪʴ 5 8 

8. ɹʣʠʟʦʩʪʴ ʢ ʛʦʨʦʜʫ 10 10 

9. ɹʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 3 8 

10. ɿʘʛʨʷʟʥʝʥʠʝ 5 7 

11. ʃʝʩʠʩʪʦʩʪʴ 5 6 

ʀʪʦʛʦ 52 72 

 

ʇʨʝʚʦʩʭʦʜʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʙʦʣʝʝ 70 ʙʘʣʣʦʚ; ʭʦʨʦʰʠʡ ï 50-70; 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ï 30-50; ʥʝʧʨʠʛʦʜʥʳʡ ï ʤʝʥʝʝ 30 ʙʘʣʣʦʚ.ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʧʘʨʢ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʥʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʢʘʢ ʭʦʨʦʰʠʡ ʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʥʳʡ ʨʝʢʨʝʘʮʠʦʥʥʳʡ 

ʦʙʲʝʢʪ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʙʳʣʦʨʘʟʨʘʙʦʪʘʥʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ[4,5]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʰʝʩʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʦʥ: ʟʦʥʘ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ, ʟʦʥʘ çʩʝʢʪʦʨ ʪʠʰʠʥʳè, ʩʧʦʨʪʠʚʥʘʷ ʟʦʥʘ, ʟʦʥʘ 

ʜʝʪʩʢʦʛʦ ʦʪʜʳʭʘ, ʟʦʥʘ ʜʣʷ ʚʳʛʫʣʘ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʟʦʥʘ. 

ɿʦʥʘ ʤʘʩʩʦʚʦʛʦ ʦʪʜʳʭʘ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 40% ʦʪ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʧʘʨʢʘ. ɼʘʥʥʘʷ ʟʦʥʘ ʨʝʰʝʥʘ ʚ ʩʚʦʙʦʜʥʦʤ ʩʪʠʣʝ, ʝʝ ʦʩʥʦʚʫ 

ʩʦʩʪʘʚʣʷʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʢʣʫʤʙʳ, ʨʘʙʘʪʢʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʜʦʨʦʞʥʦ-ʪʨʦʧʠʥʦʯʥʘʷ ʩʝʪʴ. 

ʊʝʨʨʠʪʦʨʠʷ ʙʣʘʛʦʫʩʪʨʦʝʥʘ ʤʘʣʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʬʦʨʤʘʤʠ. ɿʜʝʩʴ ʠʤʝʶʪʩʷ ʩʢʘʤʝʡʢʠ, 

ʫʨʥʳ, ʘ ʪʘʢʞʝ ʵʣʝʤʝʥʪʳ ʦʩʚʝʱʝʥʠʷ. 

ɿʦʥʘ çʩʝʢʪʦʨ ʪʠʰʠʥʳè ʨʘʩʧʦʣʦʞʝʥʘ ʧʦ ʚʩʝʤʫ ʣʝʩʦʧʘʨʢʫ ʠ ʩʦʩʪʘʚʣʷʝʪ 30% ʦʪ ʚʩʝʡ 

ʧʣʦʱʘʜʠ, ʢʦʪʦʨʘʷ ʩʣʫʞʠʪ ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ ʪʠʭʦʛʦ ʦʪʜʳʭʘ. 

ɿʦʥʘ ʜʝʪʩʢʦʛʦ ʦʪʜʳʭʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʙʲʝʢʪʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 10% ʦʪ 

ʚʩʝʡ ʧʣʦʱʘʜʠ. 

ʉʧʦʨʪʠʚʥʘʷ ʟʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ, ʟʘʥʠʤʘʝʪ, ʢʘʢ ʠ ʟʦʥʘ 

ʜʝʪʩʢʦʛʦ ʦʪʜʳʭʘ ï 10% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʘʨʢʘ. 

ɿʦʥʘ ʚʳʛʫʣʘ ʜʦʤʘʰʥʠʭ ʞʠʚʦʪʥʳʭ ï 8%, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʟʦʥʘ ï 2%. 
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ɺ ʢʘʞʜʦʡ ʚʳʜʝʣʝʥʥʦʡ ʟʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʦʟʝʣʝʥʝʥʠʶ ʦʙʲʝʢʪʘ.  

ɸʩʩʦʨʪʠʤʝʥʪ ʨʘʩʪʝʥʠʡ, ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʦʪʙʠʨʘʝʤ ʩ ʫʯʝʪʦʤ 

ʥʘʠʙʦʣʴʰʝʡ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʘʥʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʢ ʨʝʢʨʝʘʮʠʦʥʥʳʤ 

ʥʘʛʨʫʟʢʘʤ[7]. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʦʤʧʦʟʠʮʠʡ ʨʫʢʦʚʦʜʩʪʚʦʚʘʣʠʩʴ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʦʜʙʦʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʨʝʢʦʤʝʥʜʫʝʤ 

ʧʨʦʚʝʩʪʠ ʧʦʩʘʜʢʠ ʩʣʝʜʫʶʱʠʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ: ʢʘʪʘʣʴʧʘ ʙʠʛʥʦʥʠʝʚʠʜʥʘʷ, ʙʝʨʝʟʘ 

ʧʦʚʠʩʣʘʷóCrispaô, ʩʫʤʘʭ ʦʣʝʥʝʨʦʛʠʡ, ʩʣʠʚʘ ʨʘʩʪʦʧʳʨʝʥʥʘʷ, ʤʘʛʦʥʠʷʧʘʜʫʙʦʣʠʩʪʥʘʷ, ʩʦʩʥʘ 

ʛʦʨʥʘʷ, ʩʠʨʝʥʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʤʦʞʞʝʚʝʣʴʥʠʢ ʩʨʝʜʥʠʡ, ʬʦʨʟʠʮʠʷ ʧʨʦʤʝʞʫʪʦʯʥʘʷ, ʯʫʙʫʰʥʠʢ 

ʚʝʥʝʯʥʳʡ. 

 

ɺʓɺʆɼʓ ʀʃʀ ɿɸʂʃʖʏɽʅʀɽ 

ʈʝʢʦʥʩʪʨʫʠʨʫʝʤʳʡ ʧʘʨʢ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʜʣʷ ʧʨʦʛʫʣʦʢ ʠ ʦʪʜʳʭʘ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, 

ʤʝʩʪʦʤ ʚʳʛʫʣʘ ʩʦʙʘʢ, ʘ ʪʘʢʞʝ ʯʝʨʝʟ ʥʝʛʦ ʧʨʦʭʦʜʠʪ ʧʫʪʴ ʦʪ ʧʨʠʣʝʛʘʶʱʠʭ ʞʠʣʳʭ ʧʦʩʪʨʦʝʢ ʢ 

ʦʩʪʘʥʦʚʢʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʤʘʛʘʟʠʥʘʤ, ʘʧʪʝʢʘʤ ʠ ʢ ʫʯʨʝʞʜʝʥʠʷʤ, ʥʘʧʨʠʤʝʨ, ʢ 

ʰʢʦʣʝ, ʜʝʪʩʢʦʤʫ ʩʘʜʠʢʫ.  ʊʝʨʨʠʪʦʨʠʷʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʣʘʥʜʰʘʬʪʥʦ-

ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʚʢʣʶʯʘʷ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʝʤʢʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʧʘʨʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʟʝʣʝʥʝʥʠʶ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ. ʅʘʣʠʯʠʝ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʝ, ʧʦʵʪʦʤʫ ʚʩʝ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʧʦʜʜʝʨʞʘʥʠʝ ʦʙʱʝʡ ʢʦʤʧʦʟʠʮʠʠ ʧʘʨʢʘ, ʥʝ ʥʘʥʦʩʷ ʝʤʫ ʚʨʝʜ ʠ ʦʙʝʩʧʝʯʠʚʘʷ ʣʫʯʰʫʶ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʜʣʷ ʞʠʪʝʣʝʡ ʤʠʢʨʦʨʘʡʦʥʘ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʣʝʩʥʦʛʦ ʜʝʣʘ ʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. 

ʇʨʝʜʣʦʞʝʥʘ ʧʝʨʠʦʜʠʟʘʮʠʷ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʣʝʩʥʦʛʦ ʜʝʣʘ ʠ ʝʝ ʦʩʥʦʚʥʳʝ ʪʝʤʘʪʠʯʝʩʢʠʝ 

ʥʘʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ  ʪʨʫʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʜʝʣʘ, ʘ ʪʘʢʞʝ 

ʠʩʪʦʨʠʢʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʠʪʴ ʠʩʪʦʨʠʦʛʨʘʬʠʶ ʥʘ ʪʨʠ ʧʝʨʠʦʜʘ: ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ, 

ʩʦʚʝʪʩʢʠʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʧʝʨʠʦʜʠʟʘʮʠʝʡ ʜʘʥʘ ʢʨʘʪʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʜʝʣʘ ʚ 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ. ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ:  

ʪʨʫʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʜʝʣʘ ï ʫʯʝʥʳʭ, ʣʝʩʦʚʦʜʦʚ-ʧʨʘʢʪʠʢʦʚ, ʯʠʥʦʚʥʠʢʦʚ; 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ, ʪ.ʝ. 

ʩʦʟʜʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ; 

ʦʬʠʮʠʘʣʴʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʟʜʘʥʠʷ ʧʦ ʠʩʪʦʨʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ, ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ, ʃʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ 

ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʝ ʣʝʩʦʚʝʜʝʥʠʝ ʚ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʣʦʩʴ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʦʩʩʠʡʩʢʦʤʫ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʧʨʦʮʝʩʩʫ, ʥʘ ʢʦʪʦʨʳʡ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʧʝʨʠʦʜʳ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʢʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʠ, ʩʤʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʠ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ 

Summary: The article discusses the history of the study in the Russian scientific literature 

of forestry and forest management in the Russian Empire. The periodization of the historiography 

of forestry and its main thematic areas are proposed. The works of experts in the field of forestry, 

as well as historians, are examined. It is proposed to divide historiography into three periods: pre-

revolutionary, Soviet and modern. In accordance with this periodization, a brief description and 
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analysis of the main studies in the history of forestry in pre-revolutionary Russia is given. In this 

period, the following thematic areas were identified: the works of forestry experts - scientists, 

practitioners, officials; studies on the history of forestry related to forest policy development, i.e. 

creation and improvement of the state forest management system; official departmental 

publications on the history of the Ministry of Finance, Ministry of State Property, Forest 

Department. As a result of the analysis of these sources, the authors came to the conclusion that 

pre-revolutionary forest science in Russia developed in parallel with the Russian historical process, 

which was influenced by periods of borrowing the achievements of foreign science, features of 

state economic policy, a change in economic cycles and general trends in the country's historical 

development 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ, ʠʩʪʦʨʠʦʛʨʘʬʠʷ, ʣʝʩʥʦʝ ʜʝʣʦ, ʣʝʩʦʫʩʪʨʦʡʩʪʚʦ, 

ʧʝʨʠʦʜʠʟʘʮʠʷ. 

Keywords: history, historiography, forestry, forest management, periodization. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘʢʦʧʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʥʘʫʢʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʠ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʝ ʠ ʦʙʲʝʢʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʫʶ ʟʘʜʘʯʫ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʫʢʪʠʚʥʦ ʨʝʰʘʝʪ ʠʩʪʦʨʠʦʛʨʘʬʠʷ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʘ ʜʠʩʮʠʧʣʠʥʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʯʠʩʣʫ ʠʩʪʦʨʠʯʝʩʢʠʭ, ʝʸ ʤʝʪʦʜʦʣʦʛʠʷ ʚʦʩʪʨʝʙʦʚʘʥʘ ʚ ʣʶʙʦʡ ʥʘʫʯʥʦʡ ʦʪʨʘʩʣʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʚʥʠʤʘʥʠʶ ʧʫʙʣʠʢʘʮʠʠ ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ 

ʣʝʩʥʦʛʦ ʜʝʣʘ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʡ ʈʦʩʩʠʠ. ɸʚʪʦʨʘʤʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʘʢʪʦʨʳ ʟʘʨʦʞʜʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʦ ʣʝʩʝ, ʪʝʥʜʝʥʮʠʠ ʠ ʤʝʭʘʥʠʟʤʳ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʥʘʫʯʥʳʭ 

ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ, ʦʪʤʝʯʘʝʪʩʷ ʚʢʣʘʜ ʥʘʠʙʦʣʝʝ ʚʳʜʘʶʱʠʭʩʷ ʫʯʝʥʳʭ, ʩ ʠʤʝʥʘʤʠ 

ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʳ ʜʦʩʪʠʞʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ ʥʘʫʢʠ, ʚʳʜʝʣʷʝʪʩʷ ʚʢʣʘʜ ʧʨʝʜʳʜʫʱʠʭ 

ʠʩʪʦʨʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʩʪʦʯʥʠʢʦʚʝʜʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.   

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʧʝʨʠʦʜʘ: 

ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ (18 ʚ. ï 1917 ʛ.), ʩʦʚʝʪʩʢʠʡ (1917-1991 ʛʛ.), ʩʦʚʨʝʤʝʥʥʳʡ (ʩ 1991 ʛ. ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ). ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʤʝʥʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʵʧʦʭ, ʩ ʢʦʪʦʨʦʡ ʩʚʷʟʘʥʦ ʨʘʟʚʠʪʠʝ 

ʢʘʢ ʣʝʩʥʦʡ, ʪʘʢ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʠ. 

ʉʘʤʳʤ ʦʙʰʠʨʥʳʤ ʠ ʧʣʦʜʦʪʚʦʨʥʳʤ ʙʳʣ ʜʦʨʝʚʦʣʶʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʩʘʤʦ 

ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʘ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʨʦʩʩʠʡʩʢʘʷ ʣʝʩʥʘʷ ʥʘʫʢʘ ʧʝʨʝʞʠʚʘʣʠ ʧʨʦʮʝʩʩ 

ʟʘʨʦʞʜʝʥʠʷ, ʩʪʘʥʦʚʣʝʥʠʷ, ʘ ʟʘʪʝʤ ʠ ʨʘʩʮʚʝʪʘ. ɺ ʜʚʫʭʚʝʢʦʚʳʭ ʨʘʤʢʘʭ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

1) ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʜʝʣʘ ï ʫʯʝʥʳʭ, ʣʝʩʦʚʦʜʦʚ-

ʧʨʘʢʪʠʢʦʚ, ʯʠʥʦʚʥʠʢʦʚ, ʧʦʩʚʷʱʝʥʥʳʝ ʦʙʰʠʨʥʳʤ ʘʩʧʝʢʪʘʤ ʣʝʩʦʚʦʜʩʪʚʘ; 

2) ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʩʘʶʱʠʝʩʷ 

ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʪ.ʝ. ʩʦʟʜʘʥʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ; 
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3) ʦʬʠʮʠʘʣʴʥʳʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʟʜʘʥʠʷ, ʧʫʙʣʠʢʘʮʠʷ ʦʪʨʘʩʣʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʟʘʢʦʥʦʚ ʠ ʧʨ. ʧʦ ʠʩʪʦʨʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʤʫʱʝʩʪʚ, ʃʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ ʠ ʪ.ʜ., ʯʪʦ ʠʩʪʦʨʠʯʝʩʢʦʡ ʥʘʫʢʦʡ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʪʦʯʥʠʢʘʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʣʝʩʦʚʦʜʯʝʩʢʠʭ ʪʨʫʜʦʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʢʥʠʛʘ ɸ.ʊ. 

ɹʦʣʦʪʦʚʘ (1738-1833) çʆ ʨʫʙʣʝʥʠʠ, ʧʦʧʨʘʚʣʝʥʠʠ ʠ ʟʘʚʝʜʝʥʠʠ ʣʝʩʦʚè, ʦʧʫʙʣʠʢʦʚʘʥʥʘʷ ʚ 1766 

ʛ. ʚ ʊʨʫʜʘʭ ɺʦʣʴʥʦʛʦ ʕʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ [3] ɺ ʵʪʦʡ ʢʥʠʛʝ ɸ.ʊ. ɹʦʣʦʪʦʚ ʧʨʝʜʣʦʞʠʣ 

ʦʨʠʛʠʥʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʧʨʠʥʮʠʧʳ ʨʫʙʦʢ ʠ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʦʧʠʩʘʣ ʩʚʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ʚʳʰʣʘ ʠ ʢʥʠʛʘ ʧʝʨʚʦʛʦ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ 

ʇʝʪʝʨʙʫʨʛʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʇ.ʀ. ʈʳʯʢʦʚʘ (1712-1777) çʆ ʩʙʝʨʝʞʝʥʠʠ ʠ ʨʘʟʤʥʦʞʝʥʠʠ 

ʣʝʩʦʚè [15], ʚ ʢʦʪʦʨʦʡ ʪʘʢʞʝ ʙʳʣʠ ʦʧʠʩʘʥʳ ʩʚʦʡʩʪʚʘ ʥʝʢʦʪʦʨʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ ʠ ʜʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʫʭʦʜʫ ʟʘ ʣʝʩʦʤ, ʵʢʦʥʦʤʠʠ ʜʨʝʚʝʩʠʥʳ, ʘ ʪʘʢʞʝ ʚʧʝʨʚʳʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 19 ʚ. ʟʘʚʝʨʰʘʝʪʩʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʣʝʩʥʦʡ 

ʧʦʣʠʪʠʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʨʦʩʪ çʣʝʩʥʦʡ ʜʦʙʳʯʠè ʛʦʩʫʜʘʨʩʪʚʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʯʝʪʢʦʡ, ʘ ʟʘʪʝʤ ʠ ʚʦʝʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ. 

ʕʪʦ ʥʝ ʚʩʝʛʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʥʘʫʯʥʳʭ ʥʘʯʠʥʘʥʠʡ ʚ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ, ʥʦ ʢ ʩʝʨʝʜʠʥʝ 

19 ʚ. ʙʳʣ ʥʘʨʘʙʦʪʘʥ ʥʝʤʘʣʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʨʦʩʩʠʡʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʟʣʦʞʝʥʥʳʡ ʢʘʢ ʚ ʤʦʥʦʛʨʘʬʠʷʭ, ʪʘʢ ʠ ʚ ʩʪʘʪʴʷʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʧʝʯʘʪʠ. 

ʌʦʨʤʠʨʫʝʪʩʷ ʢʦʛʦʨʪʘ ʚʳʜʘʶʱʠʭʩʷ ʪʝʦʨʝʪʠʢʦʚ ʠ ʧʨʘʢʪʠʢʦʚ ʣʝʩʥʦʛʦ ʜʝʣʘ. ʂ ʧʝʨʚʳʤ 

ʨʦʩʩʠʡʩʢʠʤ ʵʥʪʫʟʠʘʩʪʘʤ ʠ ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʤ ʣʝʩʥʳʭ ʟʥʘʥʠʡ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠʟʚʝʩʪʥʦʛʦ 

ʧʫʙʣʠʮʠʩʪʘ ʠ ʫʯʝʥʦʛʦ-ʣʝʩʦʚʦʜʘ ʅ.ɺ. ʐʝʣʛʫʥʦʚʘ (1824-1891), ʢʦʪʦʨʳʡ ʚ ʢʦʥʮʝ 40-ʭ ʛʛ. 19 ʚ. 

ʨʘʙʦʪʘʣ ʣʝʩʥʳʤ ʨʝʚʠʟʦʨʦʤ, ʘ ʚ 50-ʭ ʛʛ. ʨʝʜʘʢʪʠʨʦʚʘʣ çɻʘʟʝʪʫ ʣʝʩʦʚʦʜʩʪʚʘ ʠ ʦʭʦʪʳè. ʀʤʝʥʥʦ 

ʐʝʣʛʫʥʦʚ ʧʦʜʥʷʣ ʚʦʧʨʦʩ ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʘʛʨʘʥʠʯʥʳʤ ʤʝʪʦʜʘʤ ʠ ʩʧʦʩʦʙʘʤ 

ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʯʠʪʘʷ ʠʭ ʥʝ ʚʩʝʛʜʘ ʥʘʫʯʥʦ ʥʝʧʨʠʝʤʣʝʤʳʤʠ ʧʨʠʤʝʥʠʤʦ ʢ 

ʨʫʩʩʢʦʤʫ ʣʝʩʫ. ɺ 1856 ʛ. ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʢʥʠʛʫ çʃʝʩʦʚʦʜʩʪʚʦè [19], ʘ ʚ 1858 ʛ. ʚ ʩʦʘʚʪʦʨʩʪʚʝ 

ʩ ɺ. ɻʨʝʚʝ ï çʃʝʩʥʫʶ ʪʝʭʥʦʣʦʛʠʶè [20]. ʆʥ ʞʝ ʨʘʟʨʘʙʦʪʘʣ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ 

ʧʦʩʪʝʧʝʥʥʦʡ ʨʫʙʢʠ ʣʝʩʘ ʜʣʷ ʩʝʚʝʨʥʦʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʠ ʩʧʦʩʦʙ ʟʘʱʠʪʳ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʦʪ 

ʧʦʚʨʝʞʜʝʥʠʷ ʟʘʤʦʨʦʟʢʘʤʠ. 

ɺʠʜʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʣʝʩʦʚʦʜʦʤ ʙʳʣ ʠ ɸ.ɽ. ʊʝʧʣʦʫʭʦʚ (1811-1885), ʢʦʪʦʨʳʡ ʪʘʢʞʝ 

ʧʨʝʜʧʦʯʠʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʦʧʳʪ ʣʝʩʦʚʦʜʩʪʚʘ. ɽʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʚʘʷ 

ʧʦʧʳʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʣʝʩʦʚ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʝʜʣʘʛʘʣ ʨʘʟʜʝʣʷʪʴ ʥʘ ʧʨʠʨʦʜʥʳʝ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʝ, ʘ ʧʝʨʚʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʣʠʪʴ ʥʘ ʧʝʨʚʦʙʳʪʥʳʝ, ʧʨʦʨʫʙʣʝʥʥʳʝ ʠ 

ʚʪʦʨʠʯʥʳʝ. ɺ ʢʥʠʛʝ çʋʩʪʨʦʡʩʪʚʦ ʣʝʩʦʚ ʚ ʧʦʤʝʱʠʯʴʠʭ ʠʤʝʥʠʷʭè [17] ʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʨʫʙʦʢ, ʩʦʜʝʨʞʘʣʠʩʴ ʧʨʝʜʧʦʩʳʣʢʠ ʫʯʝʥʠʷ ʦ ʩʤʝʥʝ ʧʦʨʦʜ. 

ʃʝʩʥʠʯʠʡ ʠʟ ʄʦʩʢʦʚʩʢʦʡ ʛʫʙʝʨʥʠʠ ʂ.ʌ. ʊʶʨʤʝʨ (1824-1900) ʧʨʦʩʣʘʚʠʣʩʷ ʩʚʦʠʤʠ 

ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. ʇʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʭʦʟʷʡʩʪʚʝʥʥʠʢʦʚ 

ʧʦʣʫʯʠʣ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʤ ʤʝʪʦʜ ʚʳʨʘʱʠʚʘʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʧʫʩʢʦʤ 

ʥʘ ʵʪʠ ʧʣʦʱʘʜʠ ʩʢʦʪʘ ʜʣʷ ʧʘʩʪʴʙʳ, ʯʪʦ ʙʳʣʦ ʦʩʦʙʝʥʥʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʣʢʦʧʦʤʝʩʪʥʦʛʦ ʠ ʦʙʱʠʥʥʦʛʦ ʚʣʘʜʝʥʠʷ. 
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ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 19 ʚ. ʥʘʯʠʥʘʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʨʫʩʩʢʦʝ 

ʣʝʩʦʚʦʜʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʮʝʥʥʦʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 

ʆʪʤʝʥʘ ʢʨʝʧʦʩʪʥʦʛʦ ʧʨʘʚʘ 1861 ʛ. ʧʨʠʜʘʣʘ ʠʤʧʫʣʴʩ, ʢʘʢ ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʪʨʘʥʳ, ʪʘʢ ʠ ʤʥʦʛʠʤ ʦʪʨʘʩʣʷʤ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʣʝʩʦʧʠʣʴʥʦʤʫ ʠ 

ʣʝʩʦʭʠʤʠʯʝʩʢʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʵʪʦ ʨʘʩʰʠʨʠʣʦ ʤʘʩʰʪʘʙʳ ʭʠʱʥʠʯʝʩʢʦʛʦ 

ʠʩʪʨʝʙʣʝʥʠʷ ʣʝʩʦʚ, ʥʘ ʟʘʱʠʪʫ ʢʦʪʦʨʳʭ ʚʩʪʘʣʠ ʧʝʨʝʜʦʚʳʝ ʫʯʝʥʳʝ-ʣʝʩʦʚʦʜʳ, ʧʨʦʬʝʩʩʦʨʘ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʠʣʝʩʥʦʛʦ ʜʝʣʘ.  

ʅʝʩʦʤʥʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ 

ʦʢʘʟʘʣʘ ʥʘʫʯʥʘʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʬʝʩʩʦʨʘ ɸ.ʌ. ʈʫʜʟʢʦʛʦ (1838-1901), 

ʝʛʦ ʫʯʝʥʠʢʘʤʠ ʦʢʘʟʘʣʠʩʴ ʧʦʯʪʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʣʝʩʦʚʦʜʳ ʢʦʥʮʘ 19 ï ʥʘʯʘʣʘ 20 ʚʚ. ï ɻ.ʌ. 

ʄʦʨʦʟʦʚ, ɼ.ʄ. ʂʨʘʚʯʠʥʩʢʠʡ, ʄ.ʄ. ʆʨʣʦʚ. ʇʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʌ. ʈʫʜʟʢʦʛʦ ʚʳʰʣʦ 5 ʪʦʤʦʚ 

çʇʦʣʥʦʡ ʵʥʮʠʢʣʦʧʝʜʠʠ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʩ ʥʠʤ ʥʘʫʢè [11]. 

ʊʨʫʜʳ ʈʫʜʟʢʦʛʦ ʠʤʝʣʠ ʦʛʨʦʤʥʫʶ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ: ʝʛʦ çʈʫʢʦʚʦʜʩʪʚʦ ʢ ʫʩʪʨʦʡʩʪʚʫ ʨʫʩʩʢʠʭ 

ʣʝʩʦʚè [13] ʚʳʜʝʨʞʘʣʦ 2 ʠʟʜʘʥʠʷ, çʃʝʩʥʘʷ ʪʘʢʩʘʮʠʷè ï 5 ʠʟʜʘʥʠʡ. ʆʥ ʚʧʝʨʚʳʝ ʧʦʥʷʣ ʠ ʥʘʯʘʣ 

ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʣʝʩʘ, ʦʧʷʪʴ ʞʝ ʚʧʝʨʚʳʝ 

ʩʬʦʨʤʫʣʠʨʦʚʘʣ ʥʘʯʘʣʘ ʣʝʩʥʦʡ ʪʠʧʦʣʦʛʠʠ, ʧʨʝʜʣʘʛʘʷ ʣʝʩʦʫʩʪʨʦʠʪʝʣʷʤ ʚʝʩʪʠ ʭʦʟʷʡʩʪʚʦ ʥʘ 

ʦʩʥʦʚʝ çʫʩʣʦʚʥʳʭ ʦʜʥʦʦʙʨʘʟʠʡè, çʦʪʜʝʣʦʚè, çʨʦʜʦʚè.  

ɺʳʜʘʶʱʠʤʩʷ ʫʯʝʥʳʤ-ʣʝʩʦʚʦʜʦʤ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʠʚʰʠʤ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʣʝʩʦʚʦʜʩʪʚʘ ʚ 19 ʚ. ʙʳʣ ʌ.ʂ. ɸʨʥʦʣʴʜ (1819-1902). ɽʛʦ ʪʨʝʭʪʦʤʥʳʡ ʪʨʫʜ çʈʫʩʩʢʠʡ ʣʝʩè [1] ï 

ʵʪʦ ʵʥʮʠʢʣʦʧʝʜʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʢʦʪʦʨʦʡ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʦʚ ʈʦʩʩʠʠ, 

ʙʦʪʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʨʘʩʢʨʳʚʘʶʪʩʷ ʚʦʧʨʦʩʳ çʣʝʩʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠè ʠ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ɸʨʥʦʣʴʜʘ ʙʳʣ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʪʦʣʴʢʦ ʥʘ ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ ʮʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ. ʇʨʠ ʵʪʦʤ ʫʯʝʥʳʡ ʩʯʠʪʘʣ 

çʫʛʨʦʞʘʶʱʝ ʧʝʯʘʣʴʥʳʤè ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ çʤʥʦʛʦʩʪʨʘʜʘʣʴʥʦʛʦè 

ʩʨʝʜʥʝʨʫʩʩʢʦʛʦ ʣʝʩʘ, ʩʧʘʩʪʠ ʦʪ ʭʠʱʥʠʯʝʩʢʦʡ ʚʳʨʫʙʢʠ ʢʦʪʦʨʳʡ ʩʤʦʞʝʪ ʪʦʣʴʢʦ çʩʠʣʴʥʘʷ 

ʨʫʢʘè ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʉʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʦʧʨʦʩʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʚ ʪʨʫʜʘʭ 

ʨʫʩʩʢʠʭ ʣʝʩʦʚʦʜʦʚ ʵʪʦʛʦ ʧʝʨʠʦʜʘ. ʊʘʢ ʚ ʨʘʙʦʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʜʠʨʝʢʪʦʨʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʣʝʩʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʅ.ʉ. ʐʘʬʨʘʥʦʚʘ (1844-1903) çʃʝʩʦʦʭʨʘʥʝʥʠʝè [18] 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʣʝʩʥʳʤ ʧʦʞʘʨʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʙʦʨʴʙʳ ʩ ʥʠʤʠ, ʟʘʱʠʪʝ ʣʝʩʘ 

ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʦʚʘʷ ʵʧʦʭʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʣʝʩʥʦʡ ʥʘʫʢʝ ʩʚʷʟʘʥʘ ʩ ʠʤʝʥʝʤ ɻ.ʌ. ʄʦʨʦʟʦʚʘ 

(1867-1920). ɽʛʦ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʩʤʦʛʣʠ ʦʪʦʡʪʠ ʦʪ ʩʣʝʧʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʝʚʨʦʧʝʡʩʢʠʤ 

ʨʝʮʝʧʪʘʤ ʠ ʩʦʟʜʘʪʴ ʩʘʤʦʙʳʪʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʪʝʦʨʠʶ ʣʝʩʥʦʛʦ ʜʝʣʘ, ʦʥ ʞʝ ʧʦʜʥʷʣ ʵʪʫ 

ʥʘʫʢʫ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʪ.ʢ. ʧʦʥʷʣ, ʯʪʦʧʦʨʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʨʝʮʝʧʪʦʚ ʤʠʥʦʚʘʣʘ 

ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʦʨʘ ʧʝʨʝʥʝʩʝʥʠʷ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʤʝʮʢʠʭ, 

ʦʙʨʘʟʮʦʚ ʭʦʟʷʡʩʪʚʘ ʥʘ ʨʫʩʩʢʠʝ ʣʝʩʘ. ʉʦʟʜʘʥʥʦʝ ɻ.ʌ. ʄʦʨʦʟʦʚʳʤ ʫʯʝʥʠʝ ʦ ʣʝʩʝ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʠ: ʙʠʦʣʦʛʠʷ ʣʝʩʥʳʭ ʧʦʨʦʜ, ʙʠʦʣʦʛʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʫʯʝʥʠʝ ʦ 

ʩʤʝʥʘʭ ʧʦʨʦʜ, ʫʯʝʥʠʝ ʦ ʪʠʧʘʭ ʥʘʩʘʞʜʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʫʯʝʥʠʷ ʦ ʣʝʩʝ ɻ.ʌ. 

ʄʦʨʦʟʦʚʘ ʘʢʪʫʘʣʴʥʳ ʠ ʩʝʛʦʜʥʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʠʟ ʝʛʦ ʠʟʨʝʯʝʥʠʡ ʩʪʘʣʠ ʢʨʳʣʘʪʳʤʠ 

ʚʳʨʘʞʝʥʠʷʤʠ: çʃʝʩ ï ʷʚʣʝʥʠʝ ʙʠʦʩʦʮʠʘʣʴʥʦʝè, çʇʨʠʨʦʜʘ ʣʝʩʘ ʩʣʘʛʘʝʪʩʷ ʠʟ ʧʨʠʨʦʜʳ ʧʦʨʦʜ, 

ʧʨʠʨʦʜʳ ʠʭ ʩʦʯʝʪʘʥʠʡ ʠ ʧʨʠʨʦʜʳ ʫʩʣʦʚʠʡ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷè [9] . 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

108 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʝ ʣʝʩʦʚʦʜʳ 19 ʚ. ʩʚʦʠʤʠ 

ʪʨʫʜʘʤʠ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʥʝʩʣʠ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʥʘʥʠʡ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 

ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʣʝʩʦʫʩʪʨʦʡʩʪʚʦ, 

ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ ʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ. ɽʩʣʠ ʨʘʥʝʝ ʣʝʩʥʦʝ 

ʜʝʣʦ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʦʧʳʪʝ ʠ ʪʨʫʜʘʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʤʝʮʢʠʭ ʣʝʩʦʚʦʜʦʚ, ʪʦ ʢ ʢʦʥʮʫ 19 

ʚ. ʙʝʟʫʩʣʦʚʥʦ ʩʣʦʞʠʣʘʩʴ ʩʦʙʩʪʚʝʥʥʦ ʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ. 

ʊʝʧʝʨʴ ʦʙʨʘʪʠʤʩʷ ʢʦ ʚʪʦʨʦʤʫ ʨʘʟʜʝʣʫ ʣʠʪʝʨʘʪʫʨʳ ï ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʧʦ ʠʩʪʦʨʠʠ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɿʜʝʩʴ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʢʘʢ ʫʞʝ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʘʚʪʦʨʦʚ, ʪʘʢ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʧʨʘʚʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʠʥʪʝʨʝʩʦʚʘʚʰʠʭʩʷ ʠʩʪʦʨʠʝʡ ʩʦʟʜʘʥʠʷ ʠ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʳʤ ʭʦʟʷʡʩʪʚʦʤ. ʆʜʥʦʡ ʠʟ 

ʧʝʨʚʳʭ ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʠʟʚʝʩʪʥʦʛʦ ʣʝʩʦʚʦʜʘ 19 ʚ. ʙʘʨʦʥʘ ɺ. ɺʨʘʥʛʝʣʷ (1816-1860) çʀʩʪʦʨʠʷ 

ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠè [5], ʚʳʰʝʜʰʘʷ ʚ 1841 ʛ. ɺ ʧʦʣʥʦʤ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʘʜʠʮʠʷʤʠ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʣʦʞʝʥʥʳʤʠ ʅ.ʄ. 

ʂʘʨʘʤʟʠʥʳʤ,  ɺʨʘʥʛʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʭʨʦʥʦʣʦʛʠʶ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʣʝʥʠʝʤ ʮʘʨʝʡ ʠ ʠʤʧʝʨʘʪʦʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʠʩʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʟʥʘʯʝʥʠʝ ʵʪʦʡ ʢʥʠʛʠ ʚʝʣʠʢʦ, ʪ.ʢ. ʠʤʝʥʥʦ ʦʥʘ ʧʦʣʦʞʠʣʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ 

ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʂ ʠʩʪʦʨʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ ʦʙʨʘʱʘʣʩʷ ʠ ʅ.ɺ. 

ʐʝʣʛʫʥʦʚ. ɺ 1857 ʛ. ʠʤ ʙʳʣ ʠʟʜʘʥ ʪʨʫʜ çʀʩʪʦʨʠʷ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘè [21], 

ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʘʨʦʥʘ ɺ. ɺʨʘʥʛʝʣʷ ʚ ʧʣʘʥʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʣʦʞʝʥʠʷ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ. ʅʦ ʨʘʙʦʪʘ ʅ.ɺ. ʐʝʣʛʫʥʦʚʘ ʥʦʩʠʪ ʪʘʢʞʝ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʭʘʨʘʢʪʝʨ, ʚ ʥʝʡ ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʟʘʢʦʥʦʚ, ʦʪʜʝʣʴʥʦ ʠʟʣʘʛʘʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʦʭʨʘʥʝ ʣʝʩʦʚ, ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʩʝʭ ʚʠʜʦʚ ʣʝʩʦʚ ʧʦ ʚʣʘʜʝʥʠʶ. ʇʨʦʜʦʣʞʠʣ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʠʩʪʦʨʠʠ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʦʬʝʩʩʦʨ ʧʦʣʠʮʝʡʩʢʦʛʦ ʧʨʘʚʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʣʝʩʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʉ.ɺ. ɺʝʜʨʦʚ (1855-1909). ɽʛʦ ʢʥʠʛʘ çʆ 

ʣʝʩʦʦʭʨʘʥʝʥʠʠ ʧʦ ʨʫʩʩʢʦʤʫ ʧʨʘʚʫè [4] ʩʪʘʣʘ ʧʝʨʚʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ, ʧʦʩʚʷʱʝʥʥʳʤ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʝ ï ʦʭʨʘʥʝ ʣʝʩʦʚ. ɺ ʥʝʡ ʜʘʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʛʦ ʠ 

ʝʚʨʦʧʝʡʩʢʦʛʦ ʣʝʩʦʦʭʨʘʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʉ.ɺ. ɺʝʜʨʦʚ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʠʟʫʯʠʣ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʝʤʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʨʦʙʣʝʤʘʤ ʣʝʩʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦʩʚʷʱʝʥʳ ʪʘʢʞʝ ʪʨʫʜʳ ʄ. ʈʦʤʘʥʦʚʩʢʦʛʦ çʂʫʨʩ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘè, ʌ.ɸ. ɻʘʡʢʦʚʢʦʛʦ çʃʝʩʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦè [6]. ʕʪʠ ʠʟʜʘʥʠʷ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʧʝʨʚʳʤ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʷʤ ʧʦ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ. 

ʅʝ ʦʩʪʘʣʘʩʴ ʙʝʟ ʚʥʠʤʘʥʠʷ ʠ ʦʙʱʘʷ ʠʩʪʦʨʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʭʦʪʷ ʧʦʜʦʙʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʷʚʠʣʠʩʴ ʧʦʟʜʥʝʝ ʪʨʫʜʦʚ ʧʦ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʘ ʠʤʝʥʥʦ ï 

ʧʦʩʣʝ ɺʝʣʠʢʠʭ ʨʝʬʦʨʤ 1860-1870 ʛʛ. ʇʦ ʤʥʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʨʦʙʣʝʤʳ, 

ʠʩʪʦʨʠʢʘ ɸ.ʀ. ʈʳʙʘʣʢʠʥʘ, çʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʧʦʩʪʝʧʝʥʥʦ 

ʟʘʥʠʤʘʣʘ ʚʩʝ ʙʦʣʝʝ ʟʥʘʯʠʤʦʝ ʤʝʩʪʦ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ, ʠ ʧʦʵʪʦʤʫ ʪʨʝʙʦʚʘʣʦʩʴ ʦʩʤʳʩʣʠʪʴ 

ʚʩʝ ʘʩʧʝʢʪʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷè [14] . ʋʧʦʤʷʥʫʪʳʡ ʚʳʰʝ ʣʝʩʦʚʦʜ ʌ.ʂ. ɸʨʥʦʣʴʜ ʪʘʢʞʝ 

ʠʥʪʝʨʝʩʦʚʘʣʩʷ ʠ ʚʦʧʨʦʩʘʤʠ ʠʩʪʦʨʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʉʘʤ 

ɸʨʥʦʣʴʜ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʩʷ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʦʩʪʘʭ ʚ ʣʝʩʥʦʤ ʚʝʜʦʤʩʪʚʝ ʈʦʩʩʠʠ ʠ ʚ 

1883 ʛ. ʥʘʯʘʣ ʧʫʙʣʠʢʦʚʘʪʴ ʚ çʃʝʩʥʦʤ ʞʫʨʥʘʣʝè ʩʚʦʠ ʚʦʩʧʦʤʠʥʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ 

ʦʙʦʙʱʠʣ ʚ ʢʥʠʛʝ çʀʩʪʦʨʠʷ ʣʝʩʦʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ, ʌʨʘʥʮʠʠ ʠ ɻʝʨʤʘʥʠʠè [2]. ɺ ʵʪʦʤ ʪʨʫʜʝ 
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ʠʩʪʦʨʠʷ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʪʨʝʭ ʩʪʨʘʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

ɺʘʞʥʝʡʰʝʡ ʚʝʭʦʡ ʚ ʠʩʪʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ ʈʦʩʩʠʠ ɸʨʥʦʣʴʜ ʩʯʠʪʘʣ ʧʨʠʥʷʪʠʝ ʋʩʪʘʚʘ 

ʣʝʩʥʦʛʦ ʚ 1802 ʛ. ʠ ʫʯʨʝʞʜʝʥʠʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʤʫʱʝʩʪʚ. ʇʦʤʠʤʦ ʠʩʪʦʨʠʠ 

ʣʝʩʦʚʦʜʩʪʚʘ ʚ ʪʨʫʜʝ ʌ.ʂ. ɸʨʥʦʣʴʜʘ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ, ʦ 

ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ ʣʝʩʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʬʨʘʥʮʫʟʩʢʦʡ ʠ ʛʝʨʤʘʥʩʢʦʡ. 

ʉʠʩʪʝʤʥʳʡ ʢʨʠʟʠʩ ʨʦʩʩʠʡʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʯʘʣʘ 20 ʚ. ʠ 

ʨʝʚʦʣʶʮʠʷ 1905-1907 ʛʛ. ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʠ ʥʘ ʦʪʥʦʰʝʥʠʝ ʢ ʣʝʩʫ ʠ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʇʦʷʚʣʷʶʪʩʷ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʣʝʩʥʳʝ ʙʦʛʘʪʩʪʚʘ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ, ʘ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ï ʨʝʘʣʴʥʦʡ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʚʳʩʠʪʴ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʥʘʨʦʜʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟʙʝʞʘʪʴ ʜʘʣʴʥʝʡʰʠʭ 

ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʦʪʨʷʩʝʥʠʡ (ɼʝʥʠʩʦʚ ɺ.ʀ. ʃʝʩʘ ʈʦʩʩʠʠ, ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʠ ʣʝʩʥʘʷ ʪʦʨʛʦʚʣʷ: 

(ʂ ʚʦʧʨʦʩʫ ʦ ʧʦʜʲʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʣ ʈʦʩʩʠʠ) [7], ʗʙʣʦʥʩʢʠʡ ʀ.ɸ. ʕʢʩʧʣʫʘʪʘʮʠʷ ʛʦʨʥʳʭ 

ʣʝʩʦʚ ʚ ʩʚʷʟʠ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʢʨʫʧʥʳʭ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ [23]. ʉʨʝʜʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʨʫʜʦʚ ʚʳʜʘʶʱʝʛʦʩʷ ʫʯʝʥʦʛʦ-ʣʝʩʦʚʦʜʘ ʄ.ʄ. ʆʨʣʦʚʘ (1867-1832) ʵʪʦʡ 

ʧʨʦʙʣʝʤʝ ʧʦʩʚʷʱʝʥʘ ʢʥʠʛʘ çʅʫʞʜʳ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘè [10]. ɸʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʧʨʦʠʟʦʡʪʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʩʪʨʘʥʳ, 

ʥʝʠʟʙʝʞʥʦ ʢʦʩʥʫʪʩʷ ʠ ʣʝʩʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʨʘʟʜʘʯʝʡ ʢʨʝʩʪʴʷʥʘʤ ʣʝʩʥʳʭ ʟʝʤʝʣʴ. 

ʀ ʥʘʢʦʥʝʮ, ʪʨʝʪʠʡ ʨʘʟʜʝʣ ʣʠʪʝʨʘʪʫʨʳ ï ʦʬʠʮʠʘʣʴʥʳʝ, ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʟʜʘʥʠʷ ʠ 

ʦʙʦʙʱʘʶʱʠʝ ʪʨʫʜʳ, ʦʪʨʘʞʘʶʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʣʝʩʥʦʛʦ ʚʝʜʦʤʩʪʚʘ. ɺ ʦʩʥʦʚʥʦʤ ʦʥʠ 

ʠʟʜʘʚʘʣʠʩʴ ʚ ʩʚʷʟʠ ʩ ʶʙʠʣʝʡʥʳʤʠ ʜʘʪʘʤʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʭ 

ʥʝʚʝʣʠʢʦ, ʟʘʪʦ ʦʥʠ ʩʦʜʝʨʞʘʪ ʙʦʛʘʪʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʞʝ ʦʪʣʠʯʘʝʪʩʷ 

ʥʘʠʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ. ʂ ʪʘʢʠʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ çʀʩʪʦʨʠʯʝʩʢʦʝ 

ʦʙʦʟʨʝʥʠʝ ʧʷʪʠʜʝʩʷʪʠʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʀʤʫʱʝʩʪʚ 1837-

1887è [8], ʪʨʝʪʴʷ ʛʣʘʚʘ ʢʦʪʦʨʦʛʦ ʧʦʣʥʦʩʪʴʶ ʧʦʩʚʷʱʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʃʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ. 

ɿʜʝʩʴ ʥʘʰʣʠ ʦʪʨʘʞʝʥʠʝ ʧʨʦʙʣʝʤʳ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʣʝʩʦʚ, 

ʣʝʩʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨ. ʕʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʤ ʠʟʜʘʥʠʝʤ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠ ʢʥʠʛʫ çʉʪʦʣʝʪʠʝ 

ʫʯʨʝʞʜʝʥʠʷ ʣʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘè [16], ʚ ʧʦʜʛʦʪʦʚʢʝ ʢʦʪʦʨʦʡ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʠʟʚʝʩʪʥʳʝ 

ʫʯʝʥʳʝ-ʣʝʩʦʚʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ɻ.ʅ. ɺʳʩʦʮʢʠʡ. ɿʜʝʩʴ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʤ ʧʦʨʷʜʢʝ ʠʟʣʘʛʘʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʩʦʙʳʪʠʷ ʠ ʬʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʦʡ, 

ʦʙʨʘʟʦʚʘʥʠʝʤ, ʦʭʨʘʥʦʡ ʣʝʩʦʚ, ʩʪʘʥʦʚʣʝʥʠʝʤ ʣʝʩʥʦʛʦ ʦʧʳʪʥʦʛʦ ʜʝʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦʩʣʝ 

ʢʨʝʩʪʴʷʥʩʢʦʡ ʨʝʬʦʨʤʳ. 

 ʅʘ ʨʫʙʝʞʝ 19-20 ʚʚ. ʙʫʨʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʨʦʞʜʘʣʦ ʠ ʥʦʚʳʡ ʠʥʪʝʨʝʩ ʢ 

ʧʨʦʙʣʝʤʘʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢ ʝʛʦ ʠʩʪʦʨʠʠ. ʇʦʷʚʣʷʝʪʩʷ çʕʥʮʠʢʣʦʧʝʜʠʷ ʨʫʩʩʢʦʛʦ ʣʝʩʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘè [22], ʩʪʘʥʦʚʷʪʩʷ ʧʦʧʫʣʷʨʥʳ ʦʙʟʦʨʥʳʝ ʩʪʘʪʴʠ ʯʠʥʦʚʥʠʢʦʚ ʣʝʩʥʦʛʦ ʚʝʜʦʤʩʪʚʘ. 

ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʝʪʩʷ çʂʨʘʪʢʠʡ ʦʙʟʦʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʟʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘ 1893-

1902 ʛʛ.è, ʩʦʩʪʘʚʣʝʥʥʳʡ ʊ.ɺ. ʅʝʭʦʨʦʰʝʚʳʤ. ʇʦʤʠʤʦ ʙʦʛʘʪʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʠʟʜʘʥʠʝ ʩʦʜʝʨʞʠʪ ʠ ʥʝʢʦʪʦʨʳʡ ʠʭ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʢʨʘʠʥʘʭ ʠʤʧʝʨʠʠ. ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʙʦʩʪʨʠʣʦ ʠʥʪʝʨʝʩ ʢ 

ʧʨʦʙʣʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʣʝʩʥʳʭ ʢʘʜʨʦʚ. ʇʦʵʪʦʤʫ ʚ 1903 ʛ. ʢ ʩʪʦʣʝʪʠʶ ʧʝʨʚʦʛʦ ʣʝʩʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʚʳʭʦʜʠʪ ʢʥʠʛʘ çʀʩʪʦʨʠʯʝʩʢʠʡ ʦʯʝʨʢ ʨʘʟʚʠʪʠʷ ʉ.-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʣʝʩʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘè. ɸʚʪʦʨʳ ʥʝ ʦʛʨʘʥʠʯʠʣʠʩʴ ʠʟʣʦʞʝʥʠʝʤ ʠʩʪʦʨʠʠ ʚʫʟʘ ʠ ʨʦʩʩʠʡʩʢʦʛʦ ʣʝʩʥʦʛʦ 
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ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʠ ʧʨʠʚʦʜʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʠʩʪʦʨʠʠ ʣʝʩʦʚ ʈʦʩʩʠʠ, ʧʨʝʜʣʘʛʘʶʪ 

ʧʝʨʠʦʜʠʟʘʮʠʶ ʨʫʩʩʢʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʜʝʣʷʪ ʥʘ ʜʨʝʚʥʠʡ (ʜʦ ʇʝʪʨʘ I), ʩʨʝʜʥʠʡ (ʜʦ 

1802 ʛ.) ʠ ʥʦʚʳʡ ʧʝʨʠʦʜʳ. 

 

ɺʓɺʆɼʓ 

ɺ ʮʝʣʦʤ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʠʤʧʝʨʩʢʠʡ ʧʝʨʠʦʜ ʠʥʪʝʨʝʩ ʢ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʜʝʣʘ ʠ ʣʝʩʥʦʡ ʠʩʪʦʨʠʠ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʣ, ʘ ʚʤʝʩʪʝ ʩ 

ʥʠʤ ʫʣʫʯʰʘʣʦʩʴ ʠ ʢʘʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʳʚʘʣ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʠ. ʊʘʢʠʝ ʩʦʙʳʪʠʷ ʠ ʷʚʣʝʥʠʷ, ʢʘʢ ʦʪʤʝʥʘ ʢʨʝʧʦʩʪʥʦʛʦ ʧʨʘʚʘ, ʨʘʟʚʠʪʠʝ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʨʝʚʦʣʶʮʠʷ 1905-1907 ʛʛ. ʥʝʠʟʤʝʥʥʦ ʦʪʨʘʞʘʣʠʩʴ ʠ ʥʘ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʯʪʦ ʚʳʟʳʚʘʣʦ ʢ ʞʠʟʥʠ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʟʜʘʥʠʷ. 
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ɸʥʥʦʪʘʮʠʷ: ʉʪʘʪʴʷ ʨʘʟʚʠʚʘʝʪ ʘʥʘʣʠʟ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʡ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɽʱʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʚʘʝʪ 

ʧʨʦʙʣʝʤʳ ʣʝʩʥʦʛʦ ʩʝʛʤʝʥʪʘ ʠ ʠʭ ʚʦʟʤʦʞʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʩʪʘʪʴʝ ʙʫʜʫʪ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ, ʚʚʠʜʫ ʪʦʛʦ ʯʪʦ ʧʨʦʙʣʝʤʘ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʘ ʠ ʚʦʩʪʨʝʙʦʚʘʥʘ ʚʦ ʚʩʝʤ ʤʠʨʝ.  

Summary: The article develops an analysis of the development prospects of the timber 

industry of the Russian Federation. He considers in more detail the problems of the forest segment 

and their possible solutions. The article will suggest ways to optimize the development of this 

industry, due to the fact that the problem of this industry is very relevant and in demand throughout 

the world. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ, ʠʥʥʦʚʘʮʠʠ, ʜʨʝʚʝʩʠʥʘ, ʣʝʩʥʳʝ ʨʝʩʫʨʩʳ, 

ʠʥʚʝʩʪʠʮʠʠ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

Key words: forest complex, innovations, wood, forest resources, investments, 

woodworking industry. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ  ʥʝʣʴʟʷ ʩ ʪʚʝʨʜʦʡ  ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ  ʦ ʪʦʤ, ʯʪʦ ʨʦʩʩʠʡʩʢʘʷ 

ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʥʝ ʨʘʟʚʠʚʘʝʪʩʷ. ɽʞʝʛʦʜʥʦʣʝʩʥʦʡ  ʢʦʤʧʣʝʢʩ ʚʠʜʦʠʟʤʝʥʷʶʪ 

ʙʣʘʛʦʜʘʨʷ ʨʷʜʫ ʥʦʫ-ʭʘʫ. ʂʦʤʧʣʝʢʩʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʘʩʘʪʝʣʴʥʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʜ ʩʦʙʦʡ ʥʝ ʦʜʠʥ ʠ ʜʘʞʝ ʥʝ ʜʚʘ ʛʦʜʘ. ʕʪʦ ʧʦʣʥʦʮʝʥʥʦ  

ʟʘʧʫʱʝʥʥʳʡ ʧʨʦʮʝʩʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʣʝʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ 20% ʚʩʝʭ ʣʝʩʦʚ ʧʣʘʥʝʪʳ. ʅʘ  ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʣʝʩ ʟʘʥʠʤʘʣ ʚʘʞʥʝʡʰʝʝ ʤʝʩʪʦ ʚ ʝʛʦ ʚʳʞʠʚʘʥʠʠ, ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʨʘʟʚʠʪʠʠ, ʦʙʝʩʧʝʯʠʚʘʣ ʢʨʦʚʦʤ, ʧʠʪʘʥʠʝʤ, ʦʙʦʛʨʝʚʦʤ. ʉ ʨʘʟʚʠʪʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʙʦʣʝʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʦ ʤʥʦʛʦʤ ʟʘ ʩʯʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʫʜʘʣʦʩʴ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ, ʨʝʟʢʦ 

ʨʘʩʰʠʨʠʪʴ ʠʭ ʢʫʣʴʪʫʨʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʮʝʣʣʶʣʦʟʥʦ-

ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ ʙʫʤʘʛʠ, ʢʠʥʦ- ʠ ʬʦʪʦʧʣʝʥʦʢ ʠ 

ʪ.ʜ. 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʘʩʩʤʦʪʨʝʪʴ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ  ʨʘʟʚʠʪʠʷʠʥʥʦʚʘʮʠʦʥʥʳʭ  

ʪʦʚʘʨʦʚ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʨʳʚʳ ʧʦʷʚʠʣʠʩʴ ʚ 

ʧʣʠʪʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ (ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʝʥʠʝ ʠ ʦʩʚʦʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ɼɺʇ, ʥʦʚʦʛʦ ʪʠʧʘ 

ʧʣʠʪ ï ʄɼʌ ʠ ʆʉɹ) ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʣʝʝʥʳʭ) 

ʧʠʣʦʤʘʪʝʨʠʘʣʦʚ. ɹʦʣʴʰʠʝ ʫʩʧʝʭʠ ʚ ʤʠʨʝ ʠʤʝʶʪʩʷ  ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʣʠʥʠʠ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʥʪʨʦʚ ʠ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʢʣʘʜʳ 

ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠ ʪ.ʜ. ʷʚʣʷʶʪʩʷ ʫʞʝ ʥʦʨʤʦʡ ʠ ʧʦ ʩʚʦʝʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʫʩʪʫʧʘʶʪ ʤʝʪʘʣʣʦʨʝʞʫʱʝʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʝʩʦʧʝʨʝʨʘʙʦʪʢʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ) ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, 

ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʫʤʘʛʠ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʝʞʝʛʦʜʥʦ). 

ʄʥʦʛʦʣʝʪʥʠʡ ʤʠʨʦʚʦʡ ʦʧʳʪ ʠ ʧʨʘʢʪʠʢʘ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ ʚ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʧʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ  ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

1. ɺ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠʥʥʦʚʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ  ʥʘ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ, ʟʘʱʠʪʳ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 
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ʣʝʩʦʚ (ʧʨʠʤʝʥʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʣʝʩʦʧʦʩʘʜʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʮʝʣʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʨ.). 

2. ɺ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʥʦʚʘʮʠʠ ʚ ʦʩʥʦʚʥʦʤ  ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʤʘʰʠʥ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʢʘʢ ʜʣʷ ʭʣʳʩʪʦʚʦʡ, ʪʘʢ ʠ ʜʣʷ ʩʦʨʪʠʤʝʥʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʣʝʩʦʟʘʛʦʪʦʚʦʢ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʠʟʢʦʩʦʨʪʥʦʡ ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʝʝ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʮʝʣʷʭ (ʧʨʦʠʟʚʦʜʩʪʚʦ ʙʠʦʪʦʧʣʠʚʘ). 

3. ɺ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʥʘʧʨʘʚʣʝʥ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʛʦ ʫʨʦʚʥʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʫʶ ʥʘ ʚʥʝʰʥʝʤ ʨʳʥʢʝ ʣʝʩʦʧʨʦʜʫʢʮʠʶ 

ʚʳʩʦʢʠʭ ʧʝʨʝʜʝʣʦʚ (ʧʠʣʦʤʘʪʝʨʠʘʣʳ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʬʘʥʝʨʘ, ʜʨʝʚʝʩʥʳʝ ʧʣʠʪʳ, ʤʝʙʝʣʴ). 

4. ɺ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʤ ʠ ʣʝʩʦʭʠʤʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʥʦʚʘʮʠʠ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʩʪʚʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʧʦʚʳʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [1]. 

ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʨʳʥʢʘ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʚʘʞʥʦʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʷʚʣʷʝʪʩʷ ʫʩʢʦʨʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ. ɻʦʚʦʨʷ ʦ 

ʨʘʟʚʠʪʠʠ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʃʇʂ, ʵʢʩʧʝʨʪʳ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʨʘʤʢʘʭ 

ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʠ, ʘ ʠʤʝʥʥʦ: 

 ï ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ð ʥʦʚʳʭ ʪʦʚʘʨʦʚ ʩ ʦʩʦʙʳʤʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ; 

 ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

 ï ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ; 

 ï ʥʦʚʳʝ ʫʣʫʯʰʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʢʦʤʧʘʥʠʡ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʃʇʂ [2]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ 

ʨʝʟʫʣʴʪʘʪʘʭ ʪʘʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ (ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʘʢ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʳʤʠ, 

ʪʘʢ ʠ ʧʨʦʯʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʃʇʂ), ʢʘʢ ʙʠʦʨʝʬʘʡʥʠʥʛ. ɹʠʦʨʝʬʘʡʥʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʢʦʤʧʣʝʢʩʥʫʶ ʠ ʛʣʫʙʦʢʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʚʠʜʦʚ 

ʙʠʦʪʦʧʣʠʚʘ.  

ʇʨʠ ʧʦʤʦʱʠ ʙʠʦʨʝʬʘʡʥʠʥʛʘ ʧʨʦʠʟʚʦʜʷʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʘʟʣʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ ʙʠʦʧʣʘʩʪʠʢʠ. ɹʠʦʨʝʬʘʡʥʠʥʛ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ  

ʨʦʩʩʠʡʩʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ. ɸ ʠʤʝʥʥʦ, ʛʨʫʧʧʘ çʀʣʠʤè ð ʢʨʫʧʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠ 

ʵʢʩʧʦʨʪʝʨ ʎɹʇ ʚ ʈʦʩʩʠʠ ʫʞʝ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʝʢʪ 

çʃʠʩʪʚʝʥʥʠʮʘè,ʢʦʪʦʨʳʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʙʠʦʨʝʬʘʡʥʠʥʛʘ ʣʠʩʪʚʝʥʥʠʮʳ, ʝʝ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ 

ʧʨʦʜʫʢʮʠʠ. ɺʥʝʜʨʝʥʠʝ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ. 

ɹʠʦʪʦʧʣʠʚʦʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ð ʪ.ʝ. ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʪʦʧʣʠʚʦʤ ð ʥʘʟʳʚʘʶʪ 

ʪʦʧʣʠʚʥʳʝ ʛʨʘʥʫʣʳ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʠʣʠ ʧʝʣʣʝʪʳ, ʢʦʪʦʨʳʝ ʠʟʛʦʪʦʚʣʝʥʳ ʧʫʪʝʤ ʛʨʘʥʫʣʠʨʦʚʘʥʠʷ 
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ʜʨʝʚʝʩʠʥʳ. ɺ ʪʝʯʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ  ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʠ ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʝʣʣʝʪ ʨʘʩʪʫʪ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʦʮʝʥʢʘʤ, ʦʢʦʣʦ 60% ʤʠʨʦʚʦʛʦ ʦʙʲʝʤʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʛʨʘʥʫʣ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʥʝʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ 

ʵʥʝʨʛʦʫʩʪʘʥʦʚʦʢ: ʧʝʯʝʡ, ʙʳʪʦʚʳʭ ʢʦʪʣʦʚ, ʥʝʙʦʣʴʰʠʭ ʢʦʪʝʣʴʥʳʭ. ɺ ʦʩʪʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʢʨʫʧʥʳʤʠ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʤʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ  

ʤʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʝʣʣʝʪ ʢ 2020 ʛ. ʉʫʱʝʩʪʚʝʥʥʦ ʚʳʨʘʩʪʝʪ ʥʘ 200ï300% ʠ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

50 ʤʣʥ ʪ [3].  

ʅʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʝ ʪʦʨʛʦʚʣʷ ʜʨʝʚʝʩʥʳʤʠ ʪʦʧʣʠʚʥʳʤʠ ʛʨʘʥʫʣʘʤʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ  ʪʝʤʧʘʤʠ. ʂʨʫʧʥʝʡʰʠʤʠ ʠʤʧʦʨʪʝʨʘʤʠ ʧʝʣʣʝʪ ʷʚʣʷʶʪʩʷ ʪʝ ʩʪʨʘʥʳ, ʛʜʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʨʫʧʥʘʷ ʣʝʩʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ð ʚ ɽʚʨʦʧʝ ʵʪʦ ɹʝʣʴʛʠʷ, ɼʘʥʠʷ ʠ ʅʠʜʝʨʣʘʥʜʳ. 

ɺʝʜʫʱʠʤʠ  ʵʢʩʧʦʨʪʝʨʘʤʠ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 

ʨʳʥʢʠ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʷʚʣʷʶʪʩʷ ʉʐɸ, ʂʘʥʘʜʘ ʠ ʈʦʩʩʠʷ. ʈʳʥʦʢ ɽʚʨʦʧʳ ʷʚʣʷʝʪʩʷ ʠ 

ʦʩʪʘʥʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʚ ʤʠʨʝ ʨʳʥʢʦʤ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ.  

ʈʦʩʩʠʷ ʪʘʢʞʝʦʩʪʘʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠ ʵʢʩʧʦʨʪʝʨʦʤ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ 

ʛʨʘʥʫʣ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʨʳʥʦʢ ɽʚʨʦʧʳ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ ʚ ʈʦʩʩʠʠ 

ʩ 2012 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ ʥʘ 50% ʠ ʧʨʝʚʳʩʠʣʦ 1,5 ʤʣʥ ʪ, 

ʧʨʠʯʝʤ ʙʦʣʝʝ 90% ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ ʙʳʣʦ ʧʦʩʪʘʚʣʝʥʦ ʥʘ ʵʢʩʧʦʨʪ. ʉ 2012 ʛ. ʚ ʈʦʩʩʠʠ ʚ 

ʢʦʤʧʘʥʠʠ ʆɸʆ çɺʳʙʦʨʛʩʢʘʷ ʮʝʣʣʶʣʦʟʘè ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʩʪʨʦʡ ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʠ ʤʦʱʥʦʝ ʚ 

ɽʚʨʦʧʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʝʣʣʝʪ. ɼʘʥʥʳʡ ʟʘʚʦʜ ʤʦʱʥʦʩʪʴʶ ʧʦʯʪʠ 1 ʤʣʥ ʪ. 

ʵʢʩʧʦʨʪʠʨʫʝʪ ʧʨʠʤʝʨʥʦ 160 ʪʳʩ. ʪ ʜʨʝʚʝʩʥʳʭ ʪʦʧʣʠʚʥʳʭ ʛʨʘʥʫʣ ʚ ʛʦʜ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦʡ 

ʪʝʥʜʝʥʮʠʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʳʥʢʘ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ. 

ʕʪʦ ʠʟʜʝʣʠʷ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʘ ʪʘʢʞʝ ʧʦʣʫʬʘʙʨʠʢʘʪʳ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʚʠʜʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʜʝʪʘʣʝʡ. ɺʩʝ ʙʦʣʴʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ 

ʠʟʜʝʣʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʟʥʘʯʘʝʪ ʧʦʷʚʣʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʭ ʨʳʥʢʦʚ ʠʟʜʝʣʠʡ ʠʟ 

ʜʨʝʚʝʩʠʥʳ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʷʚʣʷʶʪʩʷ ʢʣʝʝʥʳʝ ʤʥʦʛʦʩʣʦʡʥʳʝ ʣʝʩʦʤʘʪʝʨʠʘʣʳ ʩ 

ʢʨʝʩʪʦʦʙʨʘʟʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʣʦʝʚ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʝʨʝʢʨʝʩʪʥʦ-ʢʣʝʝʥʳʝ ʧʘʥʝʣʠ 

(cross-laminatedtimber, CLT). ʂʣʝʝʥʳʝ ʣʝʩʦʤʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʨʝʚʝʩʥʳʡ 

ʤʥʦʛʦʩʣʦʡʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ ʩʢʣʝʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʜʦʩʦʢ (ʣʘʤʝʣʝʡ). 

ʇʝʨʝʢʨʝʩʪʥʳʝ ʧʣʠʪʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʥʝʯʝʪʥʳʭ ʩʣʦʝʚ ʣʘʤʝʣʝʡ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʘʥʝʣʝʡ. ɹʣʘʛʦʜʘʨʷ ʩʢʣʝʠʚʘʥʠʶ ʚ ʭʦʣʦʜʥʦʤ ʧʨʝʩʩʝ çʢʨʝʩʪ-ʥʘʢʨʝʩʪè ʧʦʜ 

ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʫʭʘʥʠʷ ʠ ʫʩʘʜʢʠ ʜʨʝʚʝʩʠʥʳ ʩʦʢʨʘʱʘʶʪʩʷ ʜʦ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʇʣʠʪʳ CLT ð ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ ʠ ʢʨʦʚʝʣʴ ʠ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʙʝʪʦʥ, ʢʠʨʧʠʯ, 

ʩʪʘʣʴ, ʩʪʝʢʣʦ. ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʠʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʝʡʰʠʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʷʜʦʤ ʢʨʫʧʥʳʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. ʇʣʠʪʳ CLT ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʜʝʨʝʚʷʥʥʳʭ ʟʜʘʥʠʡ ʠ ʤʥʦʛʦʵʪʘʞʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ɿʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʣʠʪ CLT, ʷʚʣʷʶʪʩʷ ʧʨʦʯʥʳʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʩʝʡʩʤʠʯʝʩʢʠʤ ʢʦʣʝʙʘʥʠʷʤ ʠ 

ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ.[4]. 
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ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʝʨʝʢʨʝʩʪʥʳʤʠ ʧʣʠʪʘʤʠ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʨʳʥʢʝ ʧʦʣʫʯʘʝʪ 

ʥʦʚʦʝ ʧʦʢʦʣʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʜʨʝʚʝʩʥʦ-ʧʣʘʩʪʠʢʦʚʳʝ, 

ʠʣʠ, ʢʘʢ ʠʭ ʝʱʝ ʥʘʟʳʚʘʶʪ, ʜʨʝʚʝʩʥʦ-ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ (ɼʇʂ). ʄʠʨʦʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ɼʇʂ ʨʘʩʪʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 20% ʚ ʛʦʜ. ɼʨʝʚʝʩʥʳʡ ʢʦʤʧʦʟʠʪ ð ʵʪʦ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʱʠʡ 

ʧʦʣʠʤʝʨ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʥʘʧʦʣʥʠʪʝʣʴ. ɼʨʝʚʝʩʥʳʡ ʢʦʤʧʦʟʠʪ ʤʦʜʠʬʠʮʠʨʦʚʘʥ ʭʠʤʠʯʝʩʢʠʤʠ 

ʜʦʙʘʚʢʘʤʠ ʠ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʧʦʣʠʤʝʨʥʳʝ ʥʘʧʦʣʥʠʪʝʣʠ, ʢʘʢ ʧʦʣʠʵʪʠʣʝʥ, ʧʦʣʠʧʨʦʧʠʣʝʥ ʠ 

ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ. ɼʇʂ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʞʠʜʢʠʤ ʜʝʨʝʚʦʤè ʠʣʠ çʤʘʪʝʨʠʘʣʦʤ ʙʫʜʫʱʝʛʦè. 

ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʵʪʘʧʘʭ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ 

ɼʇʂ ʷʚʣʷʝʪʩʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʜʘʚʘʪʴ ʛʘʨʘʥʪʠʶ ʩʚʦʝʤʫ 

ʠʟʜʝʣʠʶ ʥʘ 10ï50 ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʘʢʞʝ ʚʘʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʷʚʣʷʶʪʩʷ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʧʣʘʩʪʠʢʦʚʦʛʦ ʧʦʢʨʳʪʠʷ. ʀʟ ɼʇʂ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʪʘʢʞʝ 

ʚʣʘʛʦʩʪʦʡʢʠʝ ʥʘʩʪʠʣʳ, ʤʦʩʪʠʢʠ, ʟʚʫʢʦʚʳʝ ʦʛʨʘʞʜʝʥʠʷ, ʧʨʠʯʘʣʳ, ʧʝʨʠʣʘ. ɼʇʂ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʘʜʦʚʦʡ ʤʝʙʝʣʠ, ʤʝʙʝʣʠ ʜʣʷ ʢʘʬʝ ʠ ʙʘʩʩʝʡʥʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʚʣʘʛʦʩʪʦʡʢʦʩʪʠ çʞʠʜʢʦʝ ʜʝʨʝʚʦè ʥʝʟʘʤʝʥʠʤʦ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠʯʘʣʴʥʳʭ ʧʠʨʩʦʚ 

ʤʘʣʦʤʝʨʥʦʛʦ ʬʣʦʪʘ, ʧʝʰʝʭʦʜʥʳʭ ʟʦʥ, ʥʘʙʝʨʝʞʥʳʭ. 

ʂ ʤʘʪʝʨʠʘʣʘʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ ʜʨʝʚʝʩʠʥʳ, ʦʪʥʦʩʷʪʩʷ 

ʪʘʢʞʝ ʜʦʱʘʪʳʝ ʢʣʝʝʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʜʦʱʘʪʦ-ʢʣʝʝʥʳʝ ʙʘʣʢʠ, ʚʢʣʶʯʘʷ 

ʜʚʦʡʥʳʝ ʠ ʪʨʦʡʥʳʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʜʦʱʘʪʦ-ʢʣʝʝʥʳʭ ʙʘʣʦʢ ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʩʝʛʤʝʥʪʘʤ ʩʝʢʪʦʨʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʜʨʝʚʝʩʠʥʳ.  

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʩʢʦʨʝʥʥʦʝ ʚʥʝʜʨʝʥʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʃʇʂ ʠ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʙʘʟʝ 

ʜʨʝʚʝʩʠʥʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʫʨʥʳʤ ʨʦʩʪʦʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʵʢʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʣʠ çʟʝʣʝʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘè (çgreenbuildingè). ʇʦʥʷʪʠʝ çʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè, ʧʦʷʚʠʚʰʝʝʩʷ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚ ʩʝʨʝʜʠʥʝ 2000-ʭ ʛʛ., ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʦʨʫʞʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʟʜʘʥʠʡ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ 

ʧʦʚʳʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʟʜʘʥʠʡ ʠ ʢʦʤʬʦʨʪʘ ʠʭ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʨʝʚʷʥʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ [6].  ʇʨʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʠʥʳ ʤʦʞʝʪ 

ʙʳʪʴ ʦʯʝʥʴ ʚʳʛʦʜʥʳʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʚʦʟʚʝʜʝʥʠʷ ʩʦʦʨʫʞʝʥʠʡ, ʩʥʠʞʘʶʪʩʷ ʟʘʪʨʘʪʳ, ʧʦʚʳʰʘʝʪʩʷ ʩʪʝʧʝʥʴ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʠ ʩʝʡʩʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʢʦʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʪʘʣʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚ ʈʦʩʩʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʙʲʝʤʳ ʵʢʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʜʝʨʝʚʷʥʥʦʛʦ ʤʘʣʦʵʪʘʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 

ʈʦʩʩʠʠ, ʙʦʛʘʪʝʡʰʝʡ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩʪʨʘʥʝ, ʧʦʢʘ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʳ. 

ʆʯʝʥʴ  ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʃʇʂ ʚ ʮʝʣʦʤ 

ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʩʦʟʜʘʥʠʝ ʥʝʢʦʡ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʨʘʤʢʘʭ 

ʟʘʤʢʥʫʪʳʭ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʧʦ ʪʠʧʫ çʉʢʦʣʢʦʚʦè ʚ ʈʦʩʩʠʠ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʤʦʞʝʪ ʙʳʪʴ ʣʝʩʥʦʡ ʢʣʘʩʪʝʨ ð ʩʝʪʴ ʥʝʟʘʚʠʩʠʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, 
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ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠ ʩʝʨʚʠʩʥʳʭ ʬʠʨʤ, ʚʢʣʶʯʘʷ ʧʦʩʪʘʚʱʠʢʦʚ, ʩʦʟʜʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʘʫʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ ʤʠʨʦʚʦʛʦ ʃʇʂ 

ʠʛʨʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʣʝʩʥʘʷ ʧʦʣʠʪʠʢʘ ʩʪʨʘʥ, ʚʭʦʜʷʱʠʭ ʚ ʤʠʨʦʚʦʝ ʣʝʩʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ð 

ʉʝʢʮʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ɽʕʂ ʆʆʅ. ʊʘʢʘʷ ʧʦʣʠʪʠʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʥʘ ʢʘʩʘʝʪʩʷ ʚʦʧʨʦʩʦʚ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʥʘ ʙʘʟʝ ʜʨʝʚʝʩʠʥʳ, ʦ ʯʝʤ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ. ʂʨʦʤʝ ʪʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘʤʠ ð ʯʣʝʥʘʤʠ ɽʕʂ ʆʆʅ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʦʙʣʘʩʪʠ 

ʅʀʆʂʈ ð ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ, ʢʦʪʦʨʘʷ 

ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ. 

 

ɺʓɺʆɼʓ ʀ ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʘʥʘʣʠʟʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʨʠʩʫʱʠʭ ʨʘʟʚʠʪʠʶ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʃʇʂ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʙʳʣʠ ʦʩʚʝʱʝʥʳ ʣʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʅʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ ʠʥʥʦʚʘʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʛʜʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ. ɸʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʪʘʢʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʦʯʝʥʴ ʣʝʛʢʠʭ, ʥʦ ʫʩʪʦʡʯʠʚʳʭ ʜʝʨʝʚʷʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ. ʉʦʚʨʝʤʝʥʥʳʡ 

ʃʇʂ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʥʘʤʠʯʥʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ 

ʙʳʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʚʥʝ ʠʥʥʦʚʘʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʚʝʩʦʢ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʆʧʠʩʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʘʩʩʠʚʥʦʡ 

ʧʦʜʚʝʩʢʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʜʚʝʩʢʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʞʝʩʪʢʦʩʪʠ ʫʧʨʫʛʦʛʦ 

ʵʣʝʤʝʥʪʘ. ɺ ʨʘʙʦʪʝ ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʧʦʜʚʝʩʦʢ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʤʝʨʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʘ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʘ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ. ɼʘʥʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʧʦʜʚʝʩʢʠ. ʆʧʠʩʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʫʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʢʠ ʩ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤʜʝʤʧʬʝʨʦʚ ʩ ʠʟʤʝʥʷʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ. ɼʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʡ 

ʧʦʜʚʝʩʢʠ. ʆʧʠʩʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʤʝʜʣʝʥʥʦ ʘʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʦʢ 

ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʋʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ ʪʠʧʦʚ ʧʦʜʚʝʩʢʠ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʡ ʩʠʩʪʝʤʳ ʠ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ ʨʘʙʦʪʳ 

ʢʘʞʜʦʡ ʧʦʜʚʝʩʢʠ. ɼʘʥʳʚʳʚʦʜʳʧʦʨʘʙʦʪʝ. 

Summary: The paper considers the problem of systematization of existing designs of 

suspended mobile means. The design features of the passive suspension are described. Suspensions 

with automatic regulation of the stiffness of the elastic element are considered. The work gives a 

system of adaptive suspensions indicating other vehicles. The definition of adaptive suspension. 

The design of a semi-active suspension with consideration of dampers is described. The definition 

of this suspension. The design of a slowly active and fully active suspension of mobile devices is 

described. The advantages and disadvantages of these types of suspension are indicated. The power 

consumption of the control system and the frequency range of each suspension are considered. 

Conclusionson the work are given. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʜʚʝʩʦʢ, ʘʜʘʧʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ, ʧʘʩʩʠʚʥʘʷ 

ʧʦʜʚʝʩʢʘ, ʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ, ʧʦʣʫʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. 

Keywords: suspension classification, adaptive suspension, passive suspension, active 

suspension, semi-active suspension. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʪʨʘʢʪʦʨʦ- ʠ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ ʥʝ ʩʪʦʠʪ ʥʘ 

ʤʝʩʪʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʙʳʣʠ ʚʥʝʩʝʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ[2, 8,9]. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʧʦʣʫʯʠʚʰʠʤ ʥʘʠʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ, ʷʚʣʷʝʪʩʷ ʧʦʜʚʝʩʢʘ. 

ʇʦʜʚʝʩʢʘ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ï ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʫʛʦʡ 

ʩʚʷʟʠ ʢʦʣʝʩ ʩ ʥʝʩʫʱʝʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʦʙʠʣʷ. ʅʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʜʚʝʩʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʙʣʘʜʘʝʪ ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʩʪʠʛʘʪʴ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʚʥʦʩʪʠ ʭʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʚʠʞʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ 
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ʥʝʨʦʚʥʦʩʪʝʡ. ɼʣʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʜʚʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʠʩʪʝʤ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʠʭ ʩʭʦʜʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ [1, 5, 6]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʜʚʝʩʦʢ ʠ ʩʚʝʜʝʥʠʝ ʠʭ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ, ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʠʩʪʝʤ 

ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʟʥʘʢʘʤ 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʠʩʩʝʨʪʘʮʠʡ, ʩʪʘʪʝʡ, ʠ 

ʧʘʪʝʥʪʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʧʘʪʝʥʪʥʳʭ ʚʝʜʦʤʩʪʚ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ. 

ʉʠʩʪʝʤʳ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʟʥʘʢʘʤ[3, 4]. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ ï ʵʪʦ ʪʠʧ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ, ʜʠʘʧʘʟʦʥ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʠ 

ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ (ʨʠʩʫʥʦʢ 1). ʇʦ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʩʠʩʪʝʤʳ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 5 ʛʨʫʧʧ. 

1. ʇʘʩʩʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. ɿʜʝʩʴ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʧʘʩʩʠʚʥʳʝ ʫʧʨʫʛʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʚʠʪʳʝ ʧʨʫʞʠʥʳ, ʣʠʩʪʦʚʳʝ ʨʝʩʩʦʨʳ ʠ ʪʦʨʩʠʦʥʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʘʩʷʱʝʛʦ ʢʦʣʝʙʘʥʠʷ ʵʣʝʤʝʥʪʘ ʧʦʜʚʝʩʢʠ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʳʯʥʳʡ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʘʤʦʨʪʠʟʘʪʦʨ ʦʜʥʦʢʨʘʪʥʦʛʦ ʠʣʠ ʜʚʦʡʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʚ 

ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʪʠʧʳ ʧʦʜʚʝʩʦʢ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʞʝʩʪʢʦʩʪʠ ʫʧʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ[7].ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʨʘʙʦʪʘʶʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʡ 

ʞʝʩʪʢʦʩʪʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʦʧʪʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʜʦʨʦʞʥʦʛʦ ʧʨʦʩʚʝʪʘ, ʢʦʤʧʝʥʩʠʨʫʷ 

ʠʟʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʤʦʞʝʪ 

ʙʳʪʴ ʦʩʥʦʚʘʥʘ ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʨʝʩʩʦʨʘʭ ʠ ʢʦʤʧʨʝʩʩʦʨʘʭ. ʊʦ ʝʩʪʴ, ʧʦʜʚʝʩʢʘ, ʦʙʣʘʜʘʶʱʘʷ 

ʙʦʣʴʰʠʤ ʭʦʜʦʤ ʠ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʢʦʤʬʦʨʪʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʩʫʱʫʶ ʩʠʩʪʝʤʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ. ʀʭ ʧʦʪʨʝʙʣʷʝʤʘʷ ʤʦʱʥʦʩʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 100-200 ɺʪ. 

2. ɸʜʘʧʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. ɸʜʘʧʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʝʩʢʠ ï ʧʦʜʚʝʩʢʘ, ʨʝʘʣʠʟʫʶʱʘʷ 

ʤʝʜʣʝʥʥʦʝ, ʧʦʩʪʝʧʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʧʨʫʛʦʛʦ ʠ ʛʘʩʷʱʝʛʦ ʵʣʝʤʝʥʪʦʚ ʧʦʜʚʝʩʢʠ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ 

ʮʝʥʪʨ ʪʷʞʝʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʩʧʦʨʪʠʚʥʦʝ ʩʮʝʧʣʝʥʠʝ ʩ 

ʜʦʨʦʛʦʡ. ʕʪʦ ʨʝʘʣʠʟʦʚʘʥʦ, ʥʘʧʨʠʤʝʨ, ʚ PorschePanamera (ʤʦʜʝʣʴʥʳʡ ʛʦʜ 2009) ʩ ʧʦʤʦʱʴʶ 

ʚʦʟʜʫʰʥʳʭ ʧʨʫʞʠʥ. ʂʦʤʧʘʥʠʷ Citroen ʧʨʝʜʩʪʘʚʠʣʘ ʘʜʘʧʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʧʦʜʚʝʩʢʠ 

ʛʠʜʨʦʘʢʪʠʚʥʦʡ ʧʦʜʚʝʩʢʠ ʚ 1989 ʛʦʜʫ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʝʜʣʝʥʥʫʶ ʨʝʛʫʣʠʨʦʚʢʫ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʠ ʜʠʩʢʨʝʪʥʳʤʠ ʥʘʩʪʨʦʡʢʘʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʤʧʬʝʨʘ. ʄʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʘʥʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʪʨʝʙʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʥʫʞʥʦʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʧʨʫʛʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʫʞʠʥʳ.  
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ʈʠʩʫʥʦʢ 1 ï ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ. 

 

3. ʇʦʣʫʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. ʇʦʣʫʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ï ʧʦʜʚʝʩʥʘʷ ʩʠʩʪʝʤʘ ʤʦʙʠʣʴʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʛʘʩʷʱʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʤʧʬʝʨʘ ʠ ʫʧʨʫʛʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʫʞʠʥʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʚʩʝʭ 

ʧʦʣʫʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʠʣʘ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʧʦʜʚʝʩʢʠ 
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(ʧʦʣʫʘʢʪʠʚʥʳʤ) ʢʦʨʨʝʣʠʨʫʝʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʝʤʝʥʪʘ. 

ʇʦʣʫʘʢʪʠʚʥʳʝ ʜʝʤʧʬʝʨʳ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʫʨʦʚʝʥʴ ʨʘʩʩʝʠʚʘʥʠʷ ʵʥʝʨʛʠʠ ʧʦʜʚʝʩʢʠ, ʧʨʠ 

ʵʪʦʤ, ʥʝ ʧʦʜʘʚʘʷ ʜʘʥʥʫʶ ʵʥʝʨʛʠʶ ʚ ʩʠʩʪʝʤʫ. ʇʦʵʪʦʤʫ ʜʝʤʧʬʝʨʳ ʩ ʠʟʤʝʥʷʝʤʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʥʠʟʢʫʶ ʧʦʪʨʝʙʣʷʝʤʫʶ ʤʦʱʥʦʩʪʴ ï ʦʢʦʣʦ 20-40 ɺʪ. 

ʇʦʣʦʩʘ ʧʨʦʧʫʩʢʘʥʠʷ ʧʦʣʫʘʢʪʠʚʥʳʭ ʜʝʤʧʬʝʨʦʚ ʩʦʩʪʘʚʣʷʝʪ ʜʦ ʧʨʠʙʣ. 40ɻʮ. ʇʦʣʫʘʢʪʠʚʥʳʝ 

ʘʤʦʨʪʠʟʘʪʦʨʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ, ʩʨʝʜʠ ʧʨʦʯʝʛʦ, ʚ ʪʝʢʫʱʠʝ ʚʝʨʩʠʠ Audi R8, BMW 7 ʩʝʨʠʠ, 

Porsche 911 ʠ MercedesBenz E-ʢʣʘʩʩʘ. ʇʨʠʤʝʨʦʤ ʧʦʣʫʘʢʪʠʚʥʦʛʦ ʧʨʫʞʠʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʘʪʦʨ ʧʦʧʝʨʝʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʧʝʨʝʢʣʶʯʘʝʤʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʧʨʫʞʠʥʘʤʠ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ZF LemfÌorderGmbHin. 

4. ʄʝʜʣʝʥʥʦ-ʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. ɼʘʥʥʳʡ ʪʠʧ ʧʦʜʚʝʩʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʘʢʪʠʚʥʳʤ 

ʩʠʩʪʝʤʘʤ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʡ ʩʠʩʪʝʤʫ ʩ ʥʠʟʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʄʝʜʣʝʥʥʦ-ʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ (ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʳʯʥʦ ʣʠʙʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʜʚʠʛʘʪʝʣʴ, ʣʠʙʦ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ). ʕʪʦʪ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʢʦʣʝʙʘʥʠʷ ʚ 

ʧʦʜʚʝʩʢʝ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢʦʣʝʙʘʥʠʷʤ ʦʪ ʥʝʧʦʜʨʝʩʩʦʨʝʥʥʳʭ 

ʯʘʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʣʦʞʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝʩʫʱʝʡ 

ʩʠʩʪʝʤʳ ʠ ʜʚʠʞʠʪʝʣʷ. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʧʦʜʚʝʩʢʠ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 5 ɻʮ. ɺ ʤʝʜʣʝʥʥʦ-ʘʢʪʠʚʥʳʭ ʧʦʜʚʝʩʢʘʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ 

ʤʝʭʘʥʠʟʤʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʫʧʨʫʛʠʤ ʵʣʝʤʝʥʪʦʤ, ʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

çʫʩʠʣʝʥʠʶè, ʝʩʣʠ ʠʭ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʚʳʰʝʥʘ. ʀʭ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 1-5 ʢɺʪ. 

5. ʇʦʣʥʦʩʪʴʶ ʘʢʪʠʚʥʘʷ ʧʦʜʚʝʩʢʘ. ɼʘʥʥʳʡ ʪʠʧ ʧʦʜʚʝʩʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʘʢʪʠʚʥʳʤ 

ʩʠʩʪʝʤʘʤ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʡ ʩʠʩʪʝʤʫ ʩ ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʧʦʣʥʦʩʪʴʶ ʘʢʪʠʚʥʳʭ ʧʦʜʚʝʩʢʘʭ ʧʘʩʩʠʚʥʳʡ 

ʘʤʦʨʪʠʟʘʪʦʨ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʝʥ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʜʦʧʦʣʥʝʥ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʩ 

ʯʘʩʪʦʪʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʦʢʦʣʦ 20 ɻʮ ʠʣʠ ʚʳʰʝ. ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʘʨʘʣʣʝʣʴʥʦ ʫʧʨʫʛʦʤʫ ʵʣʝʤʝʥʪʫ ʧʦʜʚʝʩʢʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʘʩʩʠʚʥʦʝ ʛʘʩʷʱʝʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʚʝʩʢʠ ʤʦʞʝʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦʣʥʦʩʪʴʶ 

ʘʢʪʠʚʥʳʭ ʩʫʩʧʝʥʟʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʚʳʩʦʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4 ʜʦ 

20 ʢɺʪ. 

ɺʓɺʆɼʓ 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʘʩʩʠʚʥʦʡ, ʘʜʘʧʪʠʚʥʦʡ, 

ʧʦʣʫʘʢʪʠʚʥʦʡ, ʤʝʜʣʝʥʥʦ-ʘʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤ ʧʦʜʨʝʩʩʦʨʠʚʘʥʠʷ 

ʤʦʙʠʣʴʥʳʭ ʩʨʝʜʩʪʚ. ʀʟʚʝʩʪʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʚ ʪʘʙʣʠʮʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʧʦʜʚʝʩʢʠ ʥʝ ʪʦʣʴʢʦ ʧʦ ʪʠʧʫ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʵʥʝʨʛʠʠ ʠ 

ʯʘʩʪʦʪʥʦʤʫ ʨʘʙʦʯʝʤʫ ʜʠʘʧʘʟʦʥʫ, ʘ ʪʘʢʞʝ ʠ ʧʦ ʜʨʫʛʠʤ ʢʨʠʪʝʨʠʷʤ. 
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ʋɼʂ630*434 

ʇʆʉʃɽʇʆɾɸʈʅʓɽ ʉʋʂʎɽʉʉʀʀ ɺ ɻʆʈʅʓʍ ʃɽʉɸʍ ʂʈʓʄɸ 

POST-FIRE SUCCESSION IN MOUNTAIN FORESTS OF CRIMEA 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ: ʊʝʨʨʠʪʦʨʠʷ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ 27000 ʢʤ
2
 ʠʟ ʥʠʭ ʣʝʩʘ ʩʦʩʪʘʚʣʷʶʪ 

2903 ʢʤ
2
, ʭʚʦʡʥʳʝ ʣʝʩʘ ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 13% ʦʪ ʣʝʩʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʨʘʚʥʦ 377 ʢʤ2. 

ɽʞʝʛʦʜʥʦ ʧʨʦʠʩʭʦʜʷʪ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʚ ʛʦʨʥʳʭ ʣʝʩʘʭ ʂʨʳʤʘ. ʂʦʨʝʥʥʳʝ ʩʦʩʥʦʚʳʝ 

ʥʘʩʘʞʜʝʥʠʡ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʝ ʚ ʧʦʞʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʜʚʫʭ ʢʨʫʧʥʳʭ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʂʨʳʤʘ ʗʣʪʠʥʩʢʦʤ ʛʦʨʥʦ-ʣʝʩʥʦʤʧʨʠʨʦʜʥʦʤ 

ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʅʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʂʨʳʤʩʢʠʡè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ Pinussylvestris L. ʠ Pinuspallasiana D. Don,, ʧʨʦʡʜʝʥʥʳʭ 

ʥʠʟʦʚʳʤʠ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʙʝʛʣʳʝ ʠ ʫʩʪʦʡʯʠʚʳʝ). ɼʘʞʝ ʧʦʩʣʝ 

ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʧʨʦʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʪʝʥʠʡ. ʍʦʜ ʧʦʩʣʝʧʦʞʘʨʥʳʭʩʫʢʮʝʩʩʠʡ ʥʘ ʛʘʨʷʭ, ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʢʘʢ 

ʘʙʠʦʪʠʯʝʩʢʠʭ, ʙʠʦʪʠʯʝʩʢʠʭ ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ. ɺʩʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʟʘʩʝʣʷʶʱʠʭ ʛʘʨʠ ʚ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʩʣʝ ʧʦʞʘʨʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 4 ʛʨʫʧʧʳ: ʨʘʩʪʝʥʠʷ ï ʧʠʨʦʬʠʪʳ, 

ʨʘʩʪʝʥʠʷ ï ʵʢʩʧʣʝʨʝʥʪʳ, ʨʘʩʪʝʥʠʷ- ʧʘʪʠʝʥʪʳ, ʨʘʩʪʝʥʠʷ ï ʚʠʦʣʝʥʪʳ. ʈʘʩʪʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʩʪʘʜʠʠ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʫʢʮʝʩʩʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʭʦʜ. ʅʠʟʦʚʳʝ ʣʝʩʥʳʝ ʧʦʞʘʨʳ ʚʳʟʳʚʘʶʪ 

ʥʝʦʙʨʘʪʠʤʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʦ ʩʤʝʥʦʡ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 

ʣʠʩʪʚʝʥʥʳʝ. 

Summary: The territory of the Crimean Peninsula is 27,000 km2 of which forests make up 

2903 km2, coniferous forests make up about 13% of the forest area, which is equal to 377 km2. 

Every year there are forest fires in the mountain forests of the Crimea. Indigenous pine plantations 

the most dangerous in the fire relation are concentrated in two large especially protected natural 

territories of the Crimea Yalta mountain- forest nature reserve and The National Park 

"Crimean".The studies were carried out in plantations represented by Pinussylvestris L. and 

Pinuspallasiana D. Don, passed by grassroots forest fires of different intensity (fugitive and 

persistent).Even after grassroots forest fires, changes in the composition and number of plants 

occur in forest phytocenoses.The course of post-fire successions on burning depends on a number 

of factors, both abiotic, biotic and anthropogenic.All species of plants inhabiting place after forest 

fire in the years following the fire can be divided into 4 groups: plants ï pyrophytes, plants ï 

explerents, plants - patients, plants ï violents.Plants characterize the stage of post-fire successions, 

as well as their course.Grassroots forest fires cause irreversible transformations, in some cases with 

the change of coniferous plantations to deciduous ones. 

ʃʝʚʯʝʥʢʦ ʂ.ɺ., 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʣʝʧʦʞʘʨʥʳʝ ʩʫʢʮʝʩʩʠʠ, Pinussylvestris L.,Pinuspallasiana D. 

Don,,,ʨʘʩʪʝʥʠʷ ï ʧʠʨʦʬʠʪʳ, ʨʘʩʪʝʥʠʷ ï ʵʢʩʧʣʝʨʝʥʪʳ, ʨʘʩʪʝʥʠʷ- ʧʘʪʠʝʥʪʳ, ʨʘʩʪʝʥʠʷ ï 

ʚʠʦʣʝʥʪʳ. 

Keywords: post-fire succession, Pinuspallasiana, Pinussilvestris,plants ï pyrophytes, plants 

ï explerents, plants - patients, plants ï violents. 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ, 

ʠʛʨʘʶʪ ʨʦʣʴ ʙʘʥʢʘ ʛʝʥʦʬʦʥʜʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʟʜʘʶʪʩʷ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʫʯʘʩʪʢʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʙʦʛʘʪʩʪʚʦʤ ʬʘʫʥʳ ʠ ʬʣʦʨʳ ʠ ʠʭ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

[2]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʘ ʧʣʦʱʘʜʴʶ 2700000 ʛʘ, ʩʦʟʜʘʥʦ 8 ʦʙʲʝʢʪʦʚ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ 129697,7 ʛʘ [5], 107 ʦʙʲʝʢʪʦʚ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʥʘ 

ʧʣʦʱʘʜʠ 44118,5 ʛʘ [6], ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 6,5% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʣʫʦʩʪʨʦʚʘ.ʆʙʱʘʷ ʧʣʦʱʘʜʴ 

ʣʝʩʦʚ ʂʨʳʤʘ ʩʦʩʪʘʚʣʷʝʪ 290,3 ʪʳʩ. ʛʘ ʠʣʠ 11,17%, ʠʟ ʥʠʭ ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʝʤʣʷʭ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʩʪʘʚʣʷʶʪ 51897,3 ʛʘ ʠʣʠ 17,9% ʦʪ ʧʣʦʱʘʜʠ 

ʣʝʩʦʚ ʧʦʣʫʦʩʪʨʦʚʘ. 

ɺʩʝʛʦ ʟʘ ʧʝʨʠʦʜ 2009-2017 ʛʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʨʦʠʟʦʰʣʦ 583 

ʣʝʩʥʳʭ ʧʦʞʘʨʘ, ʠʟ ʢʦʪʦʨʳʭ 189 ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʣʪʠʥʩʢʦʛʦ ʛʦʨʥʦ-ʣʝʩʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʩʦʩʪʘʚʠʣʘ 721,26 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚʝʨʭʦʚʳʭ ï 6 ʛʘ. ɿʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʩʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

ʧʨʦʠʟʦʰʣʦ 13 ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʥʘ ʧʣʦʱʘʜʠ 123,2 ʛʘ. 

ʂʘʞʜʳʡ ʣʝʩʥʦʡ ʧʦʞʘʨ ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʣʝʩʘʭ ʛʦʨʥʦʛʦ ʂʨʳʤʘ ʚʳʟʚʘʣ ʧʦʩʣʝʧʦʞʘʨʥʳʝ 

ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʚ ʧʦʞʘʨʥʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʧʨʦʡʜʝʥʥʳʭ ʥʠʟʦʚʳʤʠ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ.ʀʟʫʯʘʣʠʩʴ ʧʦʩʣʝʧʦʞʘʨʥʳʝ 

ʩʫʢʮʝʩʩʠʠ, ʠʭ ʩʪʘʜʠʠ, ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʝʨʠʦʜʳ ʩʫʢʮʝʩʩʠʦʥʥʦʛʦ ʭʦʜʘ. ɼʘʚʘʣʠʩʴ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʭʚʦʡʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ (3,8,12,34 ʣʝʪ) ʧʦʩʣʝ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʦʙʦʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ:çʂʨʳʤʩʢʠʡ 

ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢè, ʣʘʥʜʱʘʬʪʥʳʡ ʟʘʢʘʟʥʠʢ çʗʡʣʘ ʏʘʪʳʨ-ɼʘʛʘè ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 

ʶʞʥʦʡ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʥʘ ʧʣʦʱʘʜʠ 44175 ʛʘ ʠ 900 ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʠ ʚʢʣʶʯʘʶʱʠʝ ʚʦʟʚʳʰʝʥʥʳʝ ʯʘʩʪʠ ɻʣʘʚʥʦʡ ʛʨʷʜʳ ʂʨʳʤʩʢʠʭ ʛʦʨ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʠ 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʧʦʩʣʝ ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʆʧʠʩʘʥʠʝ ʬʠʪʦʮʝʥʦʟʦʚ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤ 

ʤʝʪʦʜʠʢʘʤ.ʋʯʝʪ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʚʠʜʦʚ, ʧʦ ʰʢʘʣʝ ɼʨʫʜʝ[1,3,4]. 
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ɻʦʨʥʳʝ ʣʝʩʘ ʂʨʳʤʘ, ʚ ʢʦʪʦʨʳʭ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʠʩʭʦʜʷʪ ʚʦʟʛʦʨʘʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ 

ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʟʘʣʦʞʝʥʳ 

ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ, ʚ ʤʝʩʪʘʭ, ʧʨʦʡʜʝʥʥʳʭ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ. ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʝʚʦʩʪʦʝʚ (ʥʘ 1 ʛʘ) ʚ ʤʝʩʪʘʭ ʟʘʢʣʘʜʢʠ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ˉ  

ʧ.ʧ

. 

ɻʦʜ 

ʧʦʞʘʨʘ, 

ʯʠʩʣʦ ʣʝʪ 

ʧʦʩʣʝ 

ʧʦʞʘʨʘ, 

ʚʠʜ 

ʧʦʞʘʨʘ 

ʂʚʘʨʪʘʣ

/ 

ʚʳʜʝʣ 

ʕʢʩʧʦʟ

ʠʮʠʷʩʢʣ

ʦʥʘ, 

ʫʢʣʦʥ Á, 

ɺʳʩʦʪʘ 

ʥʘʜ ʫʨ. 

ʤ., ʤ. 
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ʋ 

 

 

 

ʉʦʩʪʘ

ʚ  

ɺʦʟʨʘ

ʩʪ, ʣʝʪ 

ɼʠʘ-

ʤʝʪʨ

, ʩʤ 

ɺʳʩ

ʦʪʘ, 

ʤ 

ɺʳʩ

ʦʪʘ 

ʥʘʛʘ

ʨʘ, 

 ʤ 

ʇʦ

ʣ- 

ʥʦʪ

ʘ 

ɿʘʧʘʩ, 

ʤ3/ʛʘ 

1 2016, 

3ʛʦʜʘ, 

ʥʠʟʦʚʦʡ 

270/1 ʉ-ɿ, 

35
ʦ
, 680 

ʤ. 

 

ʉ1 

10ʉʢʨ 200 28 25 

 

ɹʦʣʝ

ʝ 5  

0,7 570 

2 2011, 8 ʣʝʪ 

ʧʦʩʣʝ 

ʧʦʞʘʨʘ, 

ʥʠʟʦʚʦʡ 

276/4 ʖ, 40Á, 

875 ʤ. 

 

ʉ1 

9ʉʢʨ1

ʉʦ 

200 44 

 

26 2,5-3 0,8 560 

3 2011, 8 ʣʝʪ 

ʧʦʩʣʝ 

ʧʦʞʘʨʘ 

282/4 ʖ, 

35
ʦ
,700

ʤ. 

ʉ1

ɼʉ 

7ʉʢʨ3

ʉʢʨ+

ɼʩ+ʂʣ

ʩʪ 

199 

119 

48 

28 

25 

21 

0,5-

14,5 

0,6 710 

4 2007, 12 

ʣʝʪ ʧʦʩʣʝ 

ʧʦʞʘʨʘ, 

ʥʠʟʦʚʦʡ 

269/5 ʖ-ɿ, 

25Á, 

680ʤ. 

ʉ1

ɼʉ 

6ʉʢʨ4

ʉʢʨ+

ɼʩ+ʂʣ

ʩʪ 

259 

139 

52 

28 

27 

22 

0,5-8 0,6 530 

5 1982, 34 

ʛʦʜʘ, 

ʥʠʟʦʚʦʡ 

276/1 ʖ-ɺ, 

35Á, 

1000 ʤ. 

 

ʉ2

ɹʉ 

8ɹʂʩ1

ɻʟ1ʂʣ

ʩʪ1ʗʦ

+ʉʦ+

ʉʢʨ 

ʦʪ 5-

30 ʣʝʪ 

36 21 0,5-3 1,0 100 

 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ1 ʧʦʩʣʝ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ (ʋʩʝʥʷ, ʂʘʪʢʦʚʘ, 

ʋʣʴʜʠʥʦʚʠʯ, 2011) ʧʨʠ ʚʳʩʦʪʝ ʥʘʛʘʨʘ ʥʘ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ ʙʦʣʝʝ 5 ʤʝʪʨʦʚ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ 

100% ʦʪʧʘʜ, ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʧʦʞʘʨʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʩʘʞʜʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʩʣʘʙʝʣʦ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʞʝʣʪʝʥʠʝ ʭʚʦʠ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʩʣʝ ʧʦʞʘʨʘ, 

ʚʦʟʤʦʞʝʥ ʦʪʧʘʜ. ʏʝʨʝʟ 3 ʛʦʜʘ ʧʦʩʣʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ 40% ʜʝʨʝʚʴʝʚ ʫʩʦʭʣʦ. ʇʨʠ 

ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʦ ʦʜʥʦʣʝʪʥʠʝ ʩʝʷʥʮʳ PinuspallasianaD. 

Don. ʠ Pinussilvestris ʥʝ ʜʘʶʪ ʥʘʜʝʞʜʳ ʢ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ. ʇʦʜʣʝʩʦʢ ʧʦʩʣʝ 

ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʳʤ ʧʫʪʝʤ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʚʠʜʘʤʠ:  

Cornusmas L.,AcersteveniiPojark., Quercuspetraea (Matt.). ɾʠʚʦʝ ʥʘʧʦʯʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ:ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ,EuphorbiaamygdaloidesL.,PaeoniadauricaAndrews, 
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ʅʘ ʜʘʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʚʣʠʷʥʠʝ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ ʩʤʝʥʷʝʪʩʷ ʚʳʩʦʢʦʡ ʥʘʛʨʫʟʢʦʡ 

ʥʝʣʝʛʘʣʴʥʦʛʦ ʪʫʨʠʟʤʘ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʚʪʦʨʥʳʤ ʚʦʟʛʦʨʘʥʠʷʤ ʥʘ ʜʘʥʥʦʡ ʛʘʨʠ. 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ2 ʧʦʩʣʝ ʥʠʟʦʚʦʛʦ (ʙʝʛʣʦʛʦ) ʧʦʞʘʨʘ ʧʨʦʰʣʦ 5 ʣʝʪ. ɺʳʩʦʪʘ 

ʥʘʛʘʨʘ ʥʘ ʩʪʚʦʣʘʭ ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 3 ʤ. ʇʦ ʰʢʘʣʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʦʩʣʝ ʧʦʞʘʨʥʦʛʦ ʦʪʧʘʜʘ, 

ʪʘʢʞʝ ʜʦʣʞʥʦ ʚʳʧʘʩʪʴ 5% ʯʝʛʦ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʅʘʩʘʞʜʝʥʠʝ ʚʳʛʣʷʜʠʪ ʟʜʦʨʦʚʳʤ ʠ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ, ʫʩʳʭʘʥʠʷ ʭʚʦʠ ʥʝ ʚʳʷʚʣʝʥʦ. ʇʦʜʣʝʩʢʘ, ʧʦʜʨʦʩʪʘ ʥʝʪ.ɺʩʪʨʝʯʘʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʩʝʷʥʮʳ PinuspallasianaD. Don ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʦ ʧʣʦʱʘʜʠ ʧʦʞʘʨʠʱʘ.ɾʠʚʦʝ 

ʥʘʧʦʯʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ:ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ, Galiummollugo L., 

EuphorbiaamygdaloidesL.,PaeoniadauricaAndrews,Teucriumchamaedrys L., Viciacracca L., 

MatricariadiscoideaDC.,UrticadioicaL. 

ʏʝʨʝʟ 8 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ3 ʠʟʫʯʝʥʦ ʨʘʩʩʪʨʦʝʥʥʦʝ ʩʦʩʥʦʚʦʝ 

ʥʘʩʘʞʜʝʥʠʝ PinuspallasianaD. Don ʛʜʝ ʠʟ 96 ʜʝʨʝʚʴʝʚ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʫʥʠʯʪʦʞʝʥʦ 19 

ʜʝʨʝʴʝʚ 1 ʷʨʫʩʘ, ʚʝʩʴ ʧʦʜʣʝʩʦʢ ʠ ʧʦʜʨʦʩʪ ʪʘʢʞʝ ʙʳʣ ʫʥʠʯʪʦʞʝʥ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʩʪʘʪʢʠ ʩʪʚʦʣʦʚ ʥʘ ʛʘʨʠ. ɼʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʧʦʜʨʦʩʪ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ 

ʪʦʣʴʢʦ PinuspallasianaD. Don,Pinussilvestris, ʘ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ 

Quercuspetraea (Matt.),AcersteveniiPojark., FagussylvaticaL.,FraxinusexcelsiorL.,Cornusmas L.. 

ʇʦʜʨʦʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚʦʟʨʘʩʪʦʤ ʦʪ 3-5 ʣʝʪ: Sorbustorminalis (L.) 

Crantz, Quercuspetraea (Matt.), AcersteveniiPojark.,FagussylvaticaL.,FraxinusexcelsiorL.ʊʘʢʞʝ 

ʝʜʠʥʠʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʥʦʣʝʪʥʠʝ ʩʝʷʥʮʳ ʩʦʩʥʳ ʥʘ ʛʘʨʠ. ʇʦʜʨʦʩʪʥʝ ʩʧʦʩʦʙʝʥ ʜʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʧʦ ʧʨʠʯʠʥʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ, ʪ.ʢ. ʚʩʪʨʝʯʘʝʪʩʷ 

ʝʜʠʥʠʯʥʦ ʥʘ ʢʘʞʜʦʡ ʫʯʝʪʥʦʡ ʧʣʦʱʘʜʢʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʮʝʥʦʬʣʦʨʳ ʛʘʨʠ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ 

ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʥʘʩʘʞʜʝʥʠʷ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ (Cervuselaphus, 

Capre·luscapre·lus) ʦʙʲʝʜʝʥʥʳʝ ʚʝʪʦʯʢʠ, ʩʪʚʦʣʳ, ʧʦʯʢʠ ʫ ʨʘʩʪʝʥʠʡ. ɺʥʝʷʨʫʩʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ: Hederahelix L., Clematisvitalba L., Rubuscaesius L. ɾʠʚʦʝ 

ʥʘʧʦʯʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʦ:ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ, 

Teucriumchamaedrys L., Galiummollugo L., PaeoniadauricaAndrews,,RosaspinosissimaL., 

Dictamnuscaucasicus (Fisch. & C.A. Mey.) Grossh.,  Euphorbiaamygdaloides L., ViciacraccaL., 

Atropabella-donna L., Matricariadiscoidea DC., Urticadioica L. 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝ ʚʠʜʳ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ. ʉʦʩʥʦʚʦʝ 

ʥʘʩʘʞʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 45 ʜʝʨʝʚʴʷʤʠ PinuspallasianaD. Don, ʠʟ ʢʦʪʦʨʳʭ 3 ʫʥʠʯʪʦʞʝʥʦ 

ʧʦʞʘʨʦʤ, 1 ʫʩʳʭʘʝʪ. ʇʦʜʣʝʩʦʢ ʙʳʣ ʫʥʠʯʪʦʞʝʥ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ ʚʠʜʘʤʠ: Quercuspetraea 

(Matt.),TiliacordataMill.,Cornusmas L., 

AcersteveniiPojark.,CotinuscoggygriaScop.,Corylusavellana L., Sorbustorminalis (L.) Crantz,. 

ɺʥʝʷʨʫʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ: Hederahelix L., Clematisvitalba L., Rubuscaesius L. 

ɾʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʘʙʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ: ɿʣʘʢʦʚʳʝ ʠ 

ʦʩʦʢʦʚʳʝ,Galiummollugo L., EuphorbiaamygdaloidesL.,PaeoniadauricaAndrews, 

ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ˉ5 ʭʚʦʡʥʦʝ ʥʘʩʘʞʜʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ 2 ʚʠʜʘʤʠ ʩʦʩʝʥ 

Pinuspallasiana ʠ Pinussilvestris ʨʘʟʨʫʰʝʥʦ ʧʦʩʣʝ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ. ʉʦʩʥʘ ʧʨʦʜʦʣʞʘʝʪ 

ʚʳʧʘʜʘʪʴ, ʪʝʨʨʠʪʦʨʠʶ ʧʦʞʘʨʠʱʘ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʶʪ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ. ʇʦʜʨʦʩʪ 5-25 

ʣʝʪʧʨʝʜʩʪʘʚʣʝʥ: FagussylvaticaL., FraxinusexcelsiorL., PinussylvestrisL., PinuspallasianaD. Don, 

AcersteveniiPojark. ʇʦʜʨʦʩʪ ʩʦʩʥʳ ʧʦʷʚʠʣʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʘ, ʟʘʪʝʤ ʩʪʘʣ 
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ʧʨʝʦʙʣʘʜʘʪʴ ʧʦʜʨʦʩʪ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʡ ʧʝʨʝʛʥʘʣ ʚ ʨʦʩʪʝ ʭʚʦʡʥʳʝ ʧʦʨʦʜʳ. ʆʥʠ 

ʦʪʩʪʘʣʠ ʠ ʫʩʦʭʣʠ. ʅʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʯʫʚʩʪʚʫʝʪʩʷ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʭʦʜ ʩʫʢʮʝʩʩʠʠ 

ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ (Cervuselaphus, Ovisovis, Capre·luscapre·lus) çʧʦʪʝʨʪʦʩʪʠ ʩʪʚʦʣʦʚè, 

ʦʙʲʝʜʝʥʥʳʝ ʚʝʪʦʯʢʠ, ʩʪʚʦʣʳ, ʧʦʯʢʠ. ɾʠʚʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʚʥʝʷʨʫʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦʧʦ ʧʨʠʯʠʥʝ ʯʨʝʟʤʝʨʥʦ ʛʫʩʪʦʛʦ ʠ ʚʳʩʦʢʦʛʦ ʧʦʜʨʦʩʪʘ (5-9ʤ.). 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɺ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʛʦʨʥʦʛʦ ʂʨʳʤʘ ʥʠʟʦʚʳʝ ʧʦʞʘʨʳ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ 

ʬʠʪʦʮʝʥʦʟʘʭ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʋʩʪʦʡʯʠʚʳʝ ʥʠʟʦʚʳʝ ʣʝʩʥʳʝ ʧʦʞʘʨʳ 

ʫʥʠʯʪʦʞʘʶʪ ʧʦʜʣʝʩʦʢ, ʧʦʜʨʦʩʪ, ʤʝʞʷʨʫʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, 

ʣʝʩʥʫʶ ʧʦʜʩʪʠʣʢʫ, ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ, ʘ ʪʘʢʞʝ ʯʘʩʪʴ ʥʘʩʘʞʜʝʥʠʷ. ʇʨʠ ʙʝʛʣʳʭ ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ 

ʧʦʞʘʨʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʭʨʘʥʷʝʪʩʷ ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ ʠ ʭʚʦʡʥʦʝ ʥʘʩʘʞʜʝʥʠʝ ʧʦʚʨʝʞʜʘʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦ.   

ʀʟʫʯʝʥʠʝ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʂʨʳʤʩʢʠʭ ʛʦʨ ʧʦʢʘʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʧʦʩʣʝ ʫʩʪʦʡʯʠʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ʇʦʩʣʝʧʦʞʘʨʥʳʝ 

ʩʫʢʮʝʩʩʠʠ ʠʤʝʶʪ ʜʣʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʠ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ.  

ɺ ʛʦʨʥʦʤ ʂʨʳʤʫ ʨʘʩʪʝʥʠʷ ʟʘʩʝʣʷʶʱʠʝ ʛʘʨʠ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʥʘ 4 ʛʨʫʧʧʳ ʩʣʝʜʫʷ 

ʠʭ ʞʠʟʥʝʥʥʳʤ ʩʪʨʘʪʝʛʠʷʤ: 

1 ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʷ-ʧʠʨʦʬʠʪʳ: ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ,Teucriumchamaedrys L., 

RubuscaesiusL., ClematisvitalbaL.,Atropabella-donnaL.. 

2 ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʷ ï ʵʢʩʧʣʝʨʝʥʪʳ:ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ,Galiummollugo 

L.,EuphorbiaamygdaloidesL., PaeoniadauricaAndrews, RubuscaesiusL., HederahelixL., 

ClematisvitalbaL., 

3 ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʷ-ʧʘʪʠʝʥʪʳ:ɿʣʘʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ,ViciacraccaL., RubuscaesiusL., 

HederahelixL., ClematisvitalbaL.,Quercuspetraea (Matt.), 

TiliacordataMill.,CornusmasL.,AcersteveniiPojark.,CotinuscoggygriaScop.,CorylusavellanaL.,Sor

bustorminalis (L.) Crantz, 

4 ʛʨʫʧʧʘ ʨʘʩʪʝʥʠʷ-

ʚʠʦʣʝʥʪʳ:RosaspinosissimaL.,FagussylvaticaL.,FraxinusexcelsiorL.,PinussylvestrisL.,Pinuspallasi

ana D. Don,Acer steveniiPojark, Rubuscaesius L., Hedera helix L.,Clematis vitalba L., 

ɺ ʧʝʨʚʳʝ ʛʦʜʳ (2-5 ʣʝʪ) ʧʦʩʣʝ ʥʠʟʦʚʦʛʦ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ 

ʤʦʞʝʪ ʧʦʚʳʰʘʪʴʩʷ, ʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʥʘ ʛʘʨʷʭ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ (15-25 

ʣʝʪ) ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʷʚʣʷʝʪʩʷ ʧʦʜʨʦʩʪ, ʧʦʜʣʝʩʦʢ ʠʟ ʜʨʝʚʝʩʥʳʭ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʩʪʨʝʤʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. 

 
ɺʓɺʆɼʓ ʀʃʀ ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʧʦʩʣʝʧʦʞʘʨʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʦʧʨʝʜʝʣʝʥ ʠʭ ʭʦʜ. ʀʟʫʯʝʥʳ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʧʦʩʣʝ ʥʠʟʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. ɺʠʜʳ ʨʘʩʪʝʥʠʡ ʥʘ ʛʘʨʷʭʚʛʦʨʥʳʭ ʣʝʩʘʭ 

ʂʨʳʤʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ 4 ʛʨʫʧʧʳ: ʨʘʩʪʝʥʠʷ-ʧʠʨʦʬʠʪʳ, ʨʘʩʪʝʥʠʷ ï ʵʢʩʧʣʝʨʝʥʪʳ, ʨʘʩʪʝʥʠʷ-
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ʧʘʪʠʝʥʪʳ, ʨʘʩʪʝʥʠʷ-ʚʠʦʣʝʥʪʳ. ʉ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦ ʛʨʫʧʧʘʤ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʭʦʜ ʧʦʩʣʝʧʦʞʘʨʥʳʭ ʩʫʢʮʝʩʩʠʡ.  
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ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʮʝʣʝʚʳʤʠ ʥʘʟʥʘʯʝʥʠʷʤʠ, ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ ʠ 

ʧʨʦʯʠʭ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʤʙʨʘʥ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʠ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʤʝʤʙʨʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʩʤʝʩʝʡ - ʧʨʦʩʪʦʪʘ ʘʧʧʘʨʘʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ, ʥʠʟʢʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʤʠʥʠʤʠʟʘʮʠʷ ʤʘʩʩʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʵʨʛʦʥʦʤʠʯʥʦʩʪʴ. ɺ ʩʚʷʟʠ, ʩ ʞʝʩʪʢʠʤʠ ʧʨʠʤʝʥʷʝʤʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʢʘʯʝʩʪʚʫ ʚʦʜʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʝʝ ʦʯʠʩʪʢʠ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʤʠʢʨʦʧʦʨʠʩʪʦʡ ʤʝʤʙʨʘʥʳ ʚ 

ʩʦʩʪʘʚʝ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʬʠʣʴʪʨʘʮʠʠ ʠ ʩʧʦʩʦʙʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʘʥʘʣʠʟʘ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʚ ʩʠʩʪʝʤʝ 

ʦʯʠʩʪʢʠ. ʇʨʠʚʝʜʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ 

ʚʦʧʨʦʩʘ ʦʯʠʩʪʢʠ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ 

ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʦʚʝʨʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʘʪʝʨʠʘʣʘʭ ʩʪʘʪʴʠ.  

Summary: The use of membranes from the point of view of separation of water mixtures of 

various origin and composition is in daily demand and is widely used in such industries as: 

chemical, petrochemical, gas, pharmaceutical, microbiological, nuclear, electronic, food, 

agriculture, medicine, water treatment for various purposes , in analytical instrumentation and 

others. The use of membranes in various fields of industry is part of the scientific and technological 

progress of modern production, and occupy a leading position in the national programs of 

developed countries. The distinctive properties of membrane processes for the separation of water 

mixtures are the simplicity of the hardware device, high efficiency, reliability, low energy 

consumption, minimization of mass characteristics, ergonomics. In connection with the stringent 

applicable requirements for water quality for use in various technological operations at enterprises, 

reverse osmosis systems are widely used to clean it. The paper presents a study of methods for 

increasing the efficiency of a microporous membrane in a microfiltration element by determining 

the optimal filtration parameters and regeneration methods, and analysis of other existing 

approaches in the cleaning system. Comparative characteristics of existing approaches to solving 

the issue of treatment are given, and the need to use a drinking water treatment system through an 

automated reverse osmosis approach is substantiated. The effectiveness of this approach has been 

verified experimentally, the technical parameters of the process, as well as the results of the 

experiment are presented in the article. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʤʙʨʘʥʘ, ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ, ʧʨʦʮʝʩʩ, ʧʘʨʘʤʝʪʨʳ, ʚʦʜʘ. 

Keywords: membrane, purification system, process, parameters, water. 

 

ɺɺɽɼɽʅʀɽ  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʫʩʪʘʥʦʚʦʢ ʠ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʦ ʩ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥr ʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʘʢ 
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ʤʝʪʘʣʣʫʨʛʠʷ, ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ, ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʘ, ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʠʱʝ-

ʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʆʯʠʩʪʢʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʘ ʩʪʦʯʥʘʷ, ʩʢʚʘʞʠʥʥʘʷ ʠ ʚʦʜʘ, ʧʦʩʪʫ-

ʧʘʶʱʘʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʨʘʟʣʠʯʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʉʠʩʪʝʤʳ ʦʙʨʘʪ-ʥʦʛʦ 

ʦʩʤʦʩʘ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʥʦ, ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʪʨʝʙʦ-

ʚʘʥʠʡ ʢ ʚʦʜʝ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥr. ɼʘʥʥʫʶ ʟʘʜʘʯʫ ʨʝʰʘʶʪ 

ʤʝʤʙʨʘʥr ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦ- ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʵʣʝʤʝʥʪʦʚ [1]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʤʝʤʙʨʘʥ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʜʣʷ 

ʦʯʠʩʪʢʠ ʚʦʜʳ ʨʘʟ-ʣʠʯʥʳʭ ʩʦʩʪʘʚʦʚ. ʂ ʪʘʢʠʤ ʧʨʦʙʣʝʤʘʤ ʩʪʦʠʪ ʦʪʥʝʩʪʠ ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʚʣʝʯʝʪ ʢ ʯʘʩʪʦʡ ʟʘʤʝʥʝ ʤʝʤʙʨʘʥʥr ʭ ʵʣʝʤʝʥʪʦʚ ʠ ʦʩʪʘʥʦʚʢʫ ʨʘʙʦʪʳ 

ʫʩʪʘʥʦʚʦʢ, ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʠʩʧʦʣʴ-ʟʦʚʘʥʠʝ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʝʤʙʨʘʥ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʛʝʥʪʳ, ʯʪʦ ʥʘʥʦʩʠʪ 

ʥʝʧʦʧʨʘʚʠʤʳʡ ʫʱʝʨʙ ʵʢʦʣʦʛʠʠ. 

 

ʎɽʃʔ ʈɸɹʆʊʓ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʧʦʨʠʩʪʦʡ 

ʤʝʤʙʨʘʥr ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʵʣʝʤʝʥʪʘ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠ ʩʧʦʩʦʙʦʚ ʨʝʛʝʥʝʨʘʮʠʠ ʘʥʘʣʠʟ ʜʨʫʛʠʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʚ 

ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʧʨʦʮʝʩʩʘʭ ʨʘʟʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʩʤʝʩʝʡ ʧʦʣʫʧʨʦʥʠʮʘʝʤʘʷ ʤʝʤʙʨʘʥʘ ʷʚʣʷʝʪʩʷ 

ʩʝʣʝʢʪʠʚʥʦ ʨʘʟʜʝʣʷʝʤʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʪʜʝʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥr ʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʜʦʣʝʡ ʤʠʢʨʦʥʦʚ ʜʦ ʠʩʪʠʥʥʦ ʨʘʩʪʚʦʨʝʥʥr ʭ ʚʝʱʝʩʪʚ. 

ʈʘʟʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨ ̫ʜʚʠʞʫʱʝʡ ʩʠʣʝ, ʪʦ ʝʩʪʴ ʨʘʟʣʠʯʥʳʤ ʧʨʦʮʝʩʩʘʤ 

ʧʦ ʦʙʝ ʩʪʦʨʦʥr ʤʝʤʙʨʘʥr. ʄʝʤʙʨʘʥʥr ʝ ʧʨʦʮʝʩʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʙʘʨʦʤʝʤʙʨʘʥʥr ʝ ʩ 

ʧʝʨʝʧʘʜʦʤ ʜʘʚʣʝʥʠʡ (ɸʈ), ʪʝʨʤʦʤʝʤʙʨʘʥʥr ʝ ʧʨʠ ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ (ɸʊ), 

ʵʣʝʢʪʨʦʤʝʤʙʨʘʥʥr ʝ ʧʨʠ ʨʘʟʥʦʩʪʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (AU), ʜʠʬʬʫʟʠʦʥʥr ʝ ʧʨʠ 

ʨʘʟʥʦʩʪʠ ʢʦʥʮʝʥʪʨʘʮʠʡ (ɸʉ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʚ ʜʘʥʥr ʭ ʧʨʦʮʝʩʩʘʭ 

ʷʚʣʷʶʪʩʷ - ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʡ ʠʣʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ, ʨʘʟʥʦʩʪʴ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʨʘʟʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʂ ʤʝʪʦʜʘʤ ʨʘʟʜʝʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ 

ʥʘʰʝʜʰʠʤ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʦʩʷʪʩʷ: ʤʠʢʨʦʬʠʣʴʪʨʘʮʠʷ, 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, ʥʘʥʦʬʠʣʴʪʨʘʮʠʷ, ʦʙʨʘʪʥrʡ ʦʩʤʦʩ, ʵʣʝʢʪʨʦʜʠʘʣʠʟ, ʜʠʘʣʠʟ. ʄʠʢʨʦ - ʠ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʝ ʤʝʤʙʨʘʥr ʧʦʟʚʦʣʷʶʪ ʦʪʜʝʣʷʪʴ ʚʟʚʝʰʝʥʥr ʝ, ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʠ 

ʢʨʫʧʥrʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ, ʥʝ ʠʟʤʝʥʷʷ ʩʦʣʝʚʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ; ʥʘʥʦʬʠʣʴʪʨʘʮʠʷ ʠ 

ʦʙʨʘʪʥrʡ ʦʩʤʦʩ, ʧʦʟʚʦʣʷʶʪ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʠʟʚʣʝʢʘʪʴ ʠʩʪʠʥʥʦ ʨʘʩʪʚʦʨʝʥʥr ʝ 

ʚʝʱʝʩʪʚʘ: ʤʦʣʝʢʫʣʳ ʠ ʠʦʥʳ [2]. 

ɼʚʠʞʫʱʝʡ ʩʠʣʦʡ ʙʘʨʦʤʝʤʙʨʘʥʥr ʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʧʦ ʨʘʟʥrʤ 

ʩʪʦʨʦʥʘʤ ʤʝʤʙʨʘʥr. ʇʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʤʝʤʙʨʘʥr ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʝʝ ʤʦʣʝʢʫʣ ʚʦʜʳ, ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ 

ʨʘʟʤʝʨʘ ʧʦʨ [3,4]. ʇʦʵʪʦʤʫ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʤʝʤʙʨʘʥ ʭʘʨʘʢʪʝʨʥr  ʨʘʟʣʠʯʥʳʝ ʨʘʙʦʯʠʝ 
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ʧʝʨʝʧʘʜʳ ʜʘʚʣʝʥʠʡ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʤʙʨʘʥ ʚ ʩʠʩʪʝʤʘʭ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ. ʄʠʢʨʦ - 

ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʝ ʤʝʤʙʨʘʥr ʚ ʩʦʩʪʘʚʝ ʧʨʦʤʳʰʣʝʥʥr ʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʧʨʠʨʦʜʥrʭ ʚʦʜ ʩ ʤʝʣʢʦʜʠʩʧʝʨʩʥrʤʠ ʚʟʚʝʰʝʥʥr ʤʠ ʠ 

ʢʦʣʣʦʠʜʥʳʤʠ ʯʘʩʪʠʮʘʤʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠ ʵʪʦʤ ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥr ʤ. ʆʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʩʠʩʪʝʤ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ - ʧʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʦʛʦ 

ʦʧʨʝʩʥʝʥʠʷ, ʥʘʥʦʬʠʣʴʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʯʠʩʪʢʘ ʩʙʨʦʩʥrʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʦʜ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʟʘʤʢʥʫʪʳʭ ʩʠʩʪʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʜʦʦʯʠʩʪʢʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. ʆʩʥʦʚʥrʤʠ 

ʦʙʱʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʜʘʥʥr ʤ ʩʠʩʪʝʤʘʤ ʷʚʣʷʶʪʩʷ: ʩʨʦʢ ʩʣʫʞʙʳ, ʤʠʥʠʤʠʟʘʮʠʷ ʧʣʦʱʘʜʠ 

ʩʠʩʪʝʤ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʦʯʠʩʪʢʠ, ʫʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʟʤʝʨʘ ʧʦʨ, ʤʝʤʙʨʘʥr ʧʦʟʚʦʣʷʶʪ ʦʪʜʝʣʠʪʴ ʦʪ ʚʦʜʳ ʧʨʠʤʝʩʠ ʨʘʟʣʠʯʥʦʛʦ 

ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ 

¶ ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: 

¶ ʉʝʣʝʢʪʠʚʥʦʩʪʴ - ʧʦʢʘʟʳʚʘʝʪ ʜʦʣʶ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʘʜʝʨʞʘʥʥʦʛʦ ʚ 

ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ; 

¶ ʂʦʥʚʝʨʩʠʷ - ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʭʦʜ ʧʨʦʜʫʢʪʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʥʪʥrʤ 

ʦʪʥʦʰʝʥʠʝʤ ʧʦʪʦʢʦʚ ʦʯʠʱʝʥʥʦʡ ʠ ʠʩʭʦʜʥʦʡ ʚʦʜʳ; 

¶ ʇʨʦʥʠʮʘʝʤʦʩʪʴ (ʫʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ) - ʧʦʢʘʟʳʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ, 

ʧʨʦʰʝʜʰʝʡ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʤʝʤʙʨʘʥr ʥʘ ʝʜʠʥʠʮʫ 

ʧʨʠʣʦʞʝʥʥʦʛʦ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ; 

¶ ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥr ʚʦ ʚʨʝʤʝʥʠ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥrʭ ʥʘʟʥʘʯʝʥʠʡ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʤʝʤʙʨʘʥ ʷʚʣʷʝʪʩʷ 

ʧʦʜʛʦʪʦʚʢʘ ʚʦʜʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʝ ʦʙʨʘʙʦʪʢʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʚʦʜʝ ʥʘ ʚʭʦʜ ʚ ʩʠʩʪʝʤʫ ʧʨʠ ʵʪʦʤ ʜʠʢʪʫʶʪ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠ ̫ʜʣʠʪʝʣʴʥʦʡ ʠ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʤʝʤʙʨʘʥʥr ʭ ʵʣʝʤʝʥʪʦʚ.  

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ ʢʘʢ ʤʫʪʥʦʩʪʴ, ʮʚʝʪʥʦʩʪʴ, pH, ʠʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ 

ʦʩʘʜʢʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʦʯʠʩʪʢʠ 

ʧʨʠʨʦʜʥrʭ ʚʦʜ ʤʝʪʦʜʘʤʠ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʝʝ ʧʦʜʘʯʠ ʥʘ 

ʤʝʤʙʨʘʥr ʩʠʩʪʝʤ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. ʄʫʪʥʦʩʪʴ ʚʦʜʳ ï ʚʝʣʠ ʯʠʥʘ ʦʙʨʘʪʥʘʷ ʧʨʦʟʨʘʯʥʦʩʪʠ, 

ʦʙʦʙʱʝʥʥr ʡ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʩʥʦʩʪʠ ʯʘʩʪʠʮ ʚ ʚʦʜʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥr ʭ 

ʚʝɦʝʩʪʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʆʧʨʝʜʝʣʷʝʪʩʷ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 

ʠ ʦʧʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʯʘʩʪʠʮ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 1-3 ʤʢʤ. ʄʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʟʚʝʰʝʥʥr ʭ ʚʝʱʝʩʪʚʘ ʥʘ ʤʝʤʙʨʘʥʥr ʝ 

ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʢʨʫʧʥrʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ, ʤʦʛʫʪ ʙʣʦʢʠʨʦʚʘʪʴ ʢʘʥʘʣʳ ʤʝʞʜʫ ʤʝʤʙʨʘʥʥr ʤʠ 

ʧʘʢʝʪʘʤʠ, ʧʦʚʨʝʞʜʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʤʙʨʘʥr ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʙʦʣʝʝ 

ʤʝʣʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʘʤʠ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥ, 

ʙʣʦʢʠʨʫʶʱʠʝ ʠʣʠ ʯʘʩʪʠʯʥʦ ʩʫʞʘʶʱʠʝ ʧʦʨʦʚʳʝ ʢʘʥʘʣʳ. ɺʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʘʯʝʩʪʚʫ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ, ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. 

ʊʘʙʣʠʮʘ  - ʊʨʝʙʦʚʘʥʠʷ ʢ ʚʦʜʝ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ ʩʠʩʪʝʤʳ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. 
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ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ 5-35 

pH (ʘʮʝʪʘʪʮʝʣʣʶʣʦʟʥʳʝ ʤʝʤʙʨʘʥr) 3,5-7,2 

pH(ʧʦʣʠʘʤʠʜʥʳʝ ʤʝʤʙʨʘʥr) 2-12 

Cʦʣʝʩʦʜʝʨʞʘʥʠʝ, ʤʛ/ʣ <45000 

ʉʇɸɺ, ʤʛ/ʣ <0,1 

ʉʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ (ʦʙʱʝʛʦ), ʤʛ/ʣ <0,1 

ʉʚʦʙʦʜʥʳʡ ʘʢʪʠʚʥʳʡ ʭʣʦʨ, ʤʛ/ʣ <0,1 

ʀʥʜʝʢʩ ʧʣʦʪʥʦʩʪʠ ʦʩʘʜʢʘ(SDI15) <5 

ʎʚʝʪʥʦʩʪʴ, Á <3 

ʄʫʪʥʦʩʪʴ, NTU <1 

 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ - ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʙʦʣʴʰʠʥʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʪʝʢʘʶʪ ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʉ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʟʘʤʝʜʣʷʶʪʩʷ ʠ ʧʨʦʮʝʩʩʳ 

ʢʦʘʛʫʣʷʮʠʠ ʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʨʦʮʝʩʩʳ ʦʩʘʞʜʝʥʠʷ ʚʟʚʝʰʝʥʥr ʭ ʚʝʱʝʩʪʚ, ʦʢʠʩʣʝʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʭʣʦʨʦʤ ʠʣʠ ʜʨʫʛʠʤʠ ʦʢʠʩʣʠʪʝʣʷʤʠ. ɺʳʷʚʣʝʥʳ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʫʜʝʣʴʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʤʙʨʘʥ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʝʤʙʨʘʥ ʧʘʜʘʝʪ ʩ ʧʦʥʠʞʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʝʣʝʢʪʠʚʥʦʩʪʴ 

ʨʘʩʪʝʪ. ɼʠʘʧʘʟʦʥ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʤʝʤʙʨʘʥ, ʩʦʩʪʘʚʣʷʝʪ 5 - 30ęʉ. ʄʘʪʝʨʠʘʣ 

ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʤʙʨʘʥ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷ ʘʧʧʘʨʘʪʦʚ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʤʠʢʨʦ - ʠ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʤʙʨʘʥ - ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʙʨʘʙʦʪʢʠ ʚ ʩʚʷʟʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʨ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦ ʜʘʥʥr ʤ ʦʙʟʦʨʘ ʠʤʝʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ  ʪʠʧʠʯʥʳʤʠ ʠ ʥʘʠʙʦʣʝʝ 

ʧʨʠʤʝʥʠʤʳʤʠ ʤʝʤʙʨʘʥʥr ʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʝʤʙʨʘʥʥʦʡ ʤʠʢʨʦ - ʠ 

ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ ʷʚʣʷʶʪʩʷ - ʧʦʣʠʪʝʪʨʘʬʪʦʨʵʪʠʣʝʥ, ʧʦʣʠʚʠʥʠʣʜʝʥʬʪʦʨʠʜ, 

ʧʦʣʠʩʫʣʴʬʦʥ, ʧʦʣʠʘʢʨʠʣʦʥʠʪʨʠʣ, ʧʦʣʠʚʠʥʠʣʭʣʦʨʠʜ, ʧʦʣʠʵʬʠʨʩʫʣʴʬʦʥ, ʘʮʝʪʘʪ ʮʝʣʣʶʣʦʟʳ, 

ʪʨʠʘʮʝʪʘʪ ʮʝʣʣʶʣʦʟʳ, ʧʦʣʠʧʨʦʧʠʣʝʥ, ʧʦʣʠʵʪʠʣʝʥ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʧʦʣʠʘʤʠʜʘ. 

ʀʟ ʨʘʟʨʘʙʦʪʘʥʥr ʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʤʙʨʘʥʥr ʭ ʘʧʧʘʨʘʪʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 4 ʪʠʧʘ 

ʢʦʥʩʪʨʫʢʮʠʡ: ʬʠʣʴʪʨ - ʧʨʝʩʥrʝ, ʪʨʫʙʯʘʪʳʝ, ʧʦʣʦʚʦʣʦʢʦʥʥr ʝ, ʨʫʣʦʥʥr ʝ. ʂʦʥʩʪʨʫʢʮʠʦʥʥʦʡ 

ʟʘʜʘʯʝʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʷʚʣʷʣʦʩʴ - ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʠʙʦʣʴʰʝʡ ʬʠʣʴʪʨʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ 

ʥʘʠʤʝʥʴʰʝʤ ʦʙʲʝʤʝ ʘʧʧʘʨʘʪʘ. ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥr ʭ ʥʘ ʨrʥʢʝ ʤʠʢʨʦ ʠ - ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʦʥʥr ʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʤʝʤʙʨʘʥʥr ʭ ʘʧʧʘʨʘʪʦʚ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʳ ʧʦʣʦʚʦʣʦʢʦʥʥr ʝ ʩʠʩʪʝʤʳ, 

ʠʤʝʶʱʠʝ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ 

ʭʠʤʠʯʝʩʢʦʡ ʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʛʝʥʝʨʘʮʠʝʡ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʪʥʦʡ ʧʨʦʤʳʚʢʠ 

ʬʠʣʴʪʨʘʪʦʤ. ʊʨʝʙʦʚʘʥʠ̫  ʢ ʤʘʪʝʨʠʘʣʫ ʤʝʤʙʨʘʥ ʠ ʤʝʤʙʨʘʥʥr ʤ ʘʧʧʘʨʘʪʘʤ. ʉ ʫʯʝʪʦʤ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʤʙʨʘʥ ʚ ʩʠʩʪʝʤʘʭ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘʣʠʯʠʝ 

ʢʦʥʪʘʢʪʘ ʤʘʪʝʨʠʘʣʘ ʤʝʤʙʨʘʥ ʩ ʭʠʤʠʯʝʩʢʠʤʠ ʨʝʘʛʝʥʪʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʧʨʦʤʳʚʦʢ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ 
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ʧʨʦʮʝʩʩʝ ʧʨʦʩʪʦʷ ʚ ʨʘʙʦʪʝ, ʢʦʥʩʝʨʚʘʮʠʷ ʨʘʩʪʚʦʨʦʤ ʩ ʭʣʦʨʩʦʜʝʨʞʘʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʦʧʨʝʜʝʣʝʥʥr ʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʤʝʤʙʨʘʥ ʜʣʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ ʤʘʪʝʨʠʘʣʫ ʤʝʤʙʨʘʥ ʷʚʣʷʶʪʩʷ - ʤʝʭʘʥʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ, ʪʝʨʤʠʯʝʩʢʘʷ, 

ʭʠʤʠʯʝʩʢʘʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʦʡʢʦʩʪʴ, ʫʪʠʣʠʟʠʨʫʝʤʦʩʪʴ, ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥr ʭ ʥʦʨʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʨʝʙʦʚʘʥʠʷʤʠ ʢ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥr ʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʤʝʤʙʨʘʥr, ʘ ʠʤʝʥʥʦ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʩʝʣʝʢʪʠʚʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʠʭ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʜʣʠʪʝʣʴʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ 

ʨʘʙʦʪʳ. ʆʩʥʦʚʥrʤʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʝʤʙʨʘʥʥr ʤ ʘʧʧʘʨʘʪʘʤ ʷʚʣʷʶʪʩʷ - ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ 

ʫʧʘʢʦʚʢʠ ʤʝʤʙʨʘʥr, ʦʪʩʫʪʩʪʚʠʝ ʟʘʩʪʦʡʥʳʭ ʟʦʥ, ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʬʠʣʴʪʨʘʪʘ, ʥʘʣʠʯʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʚʦʢ. ʇʣʦʪʥʦʩʪʴ ʫʧʘʢʦʚʢʠ 

ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʠʢʨʦ ʠ - ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʩʠʩʪʝʤ ʧʦʣʦʚʦʣʦʢʦʥʥʦʛʦ ʠ 

ʨʫʣʦʥʥʦʛʦ ʪʠʧʦʚ - 500-1200 ʤ
2
/ʤ

3
. ʇʨʠ ʦʯʠʩʪʢʝ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ ʤʫʪʥʦʩʪʴ ʬʠʣʴʪʨʘʪʘ ʠʤʝʝʪ 

ʩʪʘʙʠʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘ ʚʩʝʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ, ʧʨʠ ʵʪʦʤ ʢʦʣʝʙʘʥʠʷ ʤʫʪʥʦʩʪʠ 

ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʥʝ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʬʠʣʴʪʨʘʪʘ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʲʝʢʪʳ ʩ 

ʢʦʣʝʙʘʥʠʷʤʠ ʤʫʪʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 ʜʦ 50 NTU. ɼʘʥʥr ʡ ʜʠʘʧʘʟʦʥ ʩʚʷʟʘʥ 

ʩ ʩʝʟʦʥʥʦʩʪʴʶ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠ ʵʪʦʤ ʤʫʪʥʦʩʪʴ ʬʠʣʴʪʨʘʪ ʩʪʘʙʠʣʴʥʘ ʥʘ 

ʚʩʝʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ- 0,1-0,2 NTU. ʇʦʣʫʯʝʥʥʘʷ ʩʝʣʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʢʠ - 90 - 99 

%. ɺʨʝʤʝʥʥʦʡ ʜʠʘʧʘʟʦʥ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʨʘʤʝʪʨʦʚ ʜʦ 8000 ʯʘʩʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤ. ʇʦʢʘʟʘʪʝʣʠ 

ʠʥʜʝʢʩʘ ʧʣʦʪʥʦʩʪʠ ʦʩʘʜʢʘ (SDI15) <5. ʉʥʠʞʝʥʠʝ ʧʦ ʮʚʝʪʥʦʩʪʠ ʚʦʜʳ ʬʠʣʴʪʨʘʪʘ ʢʦʣʝʙʣʝʪʩʷ ʩ 

10-60 %, ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ ʧʨʠ 

ʧʦʤʦʱʠ ʢʦʘʛʫʣʷʥʪʦʚ, ʤʘʪʝʨʠʘʣʘ ʤʝʤʙʨʘʥ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ ʠ 

ʚʝʣʠʯʠʥʳ pH. ʋʜʝʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ. ʅʘʯʘʣʴʥʘ ̫ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ ʤʠʢʨʦ - ʠ ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʦʥʥr ʭ ʵʣʝʤʝʥʪʦʚ ʧʨʠ ʦʯʠʩʪʢʝ ʧʨʠʨʦʜʥrʭ ʠ ʩʪʦʯʥʳʭ 

ʚʦʜ - 600-1000 ʣ/(ʤ -ʙʘʨ-ʯ). ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 40-60 ʯʘʩʦʚ ʨʘʙʦʪʳ ʥʘʙʣʶʜʘʝʪʩʷ ʪʠʧʠʯʥʦʝ 

ʧʘʜʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʜʠʘʧʘʟʦʥʝ - 50-80 ʣ/(ʤ -

ʙʘʨ-ʯ), ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʢʦʣʝʙʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥr ʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ. ʇʦʚʳʰʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥr ʭ ʠ ʢʦʣʣʦʠʜʥʳʭ ʯʘʩʪʠʮ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʥʥʝʡ ʚʝʩʥʦʡ ʚ ʩʚʷʟʠ ʩ 

ʪʘʷʥʠʝʤ ʩʥʝʛʘ, ʠ ʚʳʤʳʚʘʥʠʝʤ ʦʨʛʘʥʠʢʠ ʠʟ ʧʦʯʚʳ ʚ ʚʦʜʫ. ɼʘʥʥr ʝ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʩʣʝʜʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ: ʦʙʨʘʪʥʘʷ ʧʨʦʤʳʚʢʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʦʡ ʧʦ ʤʘʛʠʩʪʨʘʣʠ 

ʬʠʣʴʪʨʘʪʥʦʡ ʣʠʥʠʠ, ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʨʝʛʝʥʝʨʘʮʠʡ ʧʫʪʝʤ ʧʦʜʘʯʠ ʨʘʩʪʚʦʨʘ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʨʝʘʛʝʥʪʘʤʠ ʚ ʩʠʩʪʝʤʫ ʦʯʠʩʪʢʠ ʜʣʷ ʨʘʩʪʚʦʨʝʥʠʷ ʦʩʘʜʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥr, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʩʭʦʜʥʦʡ ʚʦʜʳ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʬʠʣʴʪʨʘʤʠ ʛʨʫʙʦʡ ʦʯʠʩʪʢʠ ʠ 

ʢʦʘʛʫʣʷʥʪʘʤʠ [5]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʀʟ ʣʠʪʝʨʘʪʫʨʥr ʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ 

ʤʝʤʙʨʘʥʝ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʟʘʚʠʩʷʪ ʦʪ 
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ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʨʘʚʥʦ ʥʫʣʶ 

ʨʦʩʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʚʝʣʠʯʝʥʠʶ ʜʘʚʣʝʥʠʷ. ɺʳʩʢʘʟʘʥʘ ʛʠʧʦʪʝʟʘ, ʯʪʦ ʧʨʝʜʝʣʴʥʘʷ ʫʜʝʣʴʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʜʘʣʴʥʝʡʰʠʤ ʨʦʩʪʦʤ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʩʚʷʟʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʣʦʪʥʦʛʦ ʦʩʘʜʢʘ ʚʝʱʝʩʪʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʤʙʨʘʥr, ʩʦʟʜʘʶʱʝʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠ ʧʨʝʧʷʪʩʪʚʫʶʱʝʝ ʜʘʣʴʥʝʡʰʝʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʞʠʜʢʦʩʪʠ 

ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʩʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩ ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. ʈʘʙʦʯʠʡ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʤʠʢʨʦ ʠ -ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ - 0,65 - 1,5 

ʙʘʨ. ʅʘʠʙʦʣʝʝ ʧʨʠʤʝʥʠʤʦʝ ʠ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ - 0,7 - 0,8 

ʙʘʨ. 

ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʘʢʪʠʯʝʩʢʠ ʧʝʨʝʜ ʢʘʞʜʦʡ ʢʨʫʧʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʪʨʘʩʣʴʶ 

ʩʪʦʠʪ ʚʦʧʨʦʩ ʧʦʜʛʦʪʦʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ 

ʬʠʣʴʪʨʘʮʠʠ ʠ ʚʳʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʛʦ 

ʫʯʠʪʳʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠʩʭʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʢʘʢ: ʨʘʩʯʝʪʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʂʇɼ ʫʩʪʘʥʦʚʢʠ, ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʫʜʝʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʧʝʨʤʝʘʪʘ ʯʝʨʝʟ ʝʜʠʥʠʮʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʤʝʤʙʨʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʟ-ʟʘ ʧʨʝʥʝʙʨʝʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʠ 

ʵʪʘʧʘʤʠ ʧʨʦʮʝʩʩʘ ʯʘʩʪʦ ʩʪʨʘʜʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ, ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪʩʷ ʩʨʦʢ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʩʪʘʥʦʚʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʦʨʠʪʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʜʘʥ ʚʥʝʜʨʝʥʠʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥr ʭ ʫʩʪʘʥʦʚʦʢ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʪ. ʢ. ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʚʣʠʷʥʠʝ çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè ʠ ʠʟʙʝʞʘʪʴ ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ ʧʝʨʩʦʥʘʣʘ, 

ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʘʥʘʣʦʛʠʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʩ ʨʫʯʥrʤ ʫʧʨʘʚʣʝʥʠʝʤ. 
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ɸʥʥʦʪʘʮʠʷ: ʆʩʚʝʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ  30 ʚʘʨʠʘʥʪʦʚ ʩʢʨʝʱʠʚʘʥʠʷ ʦʩʠʥ, ʛʠʙʨʠʜʥʳʝ 

ʩʝʷʥʮʳ ʧʦʣʫʯʝʥʳ ʦʪ 19 ʚʘʨʠʘʥʪʦʚ. ɺʳʨʘʱʝʥʦ 936 ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 

ʦʜʥʦʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 12 ʜʦ 61 ʩʤ, ʚ ʩʨʝʜʥʝʤ 39 ʩʤ. ʃʫʯʰʠʤʠ ʧʦ ʵʥʝʨʛʠʠ ʨʦʩʪʘ 

ʚ 1-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ (48-61 ʩʤ) ʦʪʤʝʯʝʥʘ ʚ 4-ʭ ʩʝʤʴʷʭ: 02.01Ĭ08.02, 10.03Ĭ32.03, 18.02Ĭ07.02 

ʠ 10.03Ĭ07.02. ɺʳʩʦʪʘ 2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʦʢʘʟʘʣʘʩʴ ʨʘʚʥʦʡ 70 ʩʤ. ʃʫʯʰʠʤʠ ʚ ʵʪʦʤ ʚʦʟʨʘʩʪʝ 

ʧʦ ʚʳʩʦʪʝ (106-130 ʩʤ) ʙʳʣʠ ʩʝʤʴʠ 02-01 Ĭ 08-02, 18-02 Ĭ 07-02, 10-03 Ĭ 07-02 (ʨʘʥʛʠ 1-3). 

Summary: The results of 30 variants of aspen crossbreeding are highlighted, hybrid 

seedlings obtained from 19 variants of crossbreeding. 936 hybrid seedlings were grown. The 

average height of one-year-olds varied from 12 to 61 cm, an average of 39 cm. The best in growth 

energy at the age of 1 (48-61 cm) was noted in 4 families: 02.01 Ĭ 08.02, 10.03 Ĭ 32.03, 18.02 Ĭ 

07.02 and 10.03 Ĭ 07.02. The height of 2-year-old seedlings was 70 cm. The best at this age in 

height (106-130 cm) were the families 02-01 Ĭ 08-02, 18-02 Ĭ 07-02, 10-03 Ĭ 07-02 (ranks 1-3). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʙʨʠʜʳ ʦʩʠʥʳ, ʩʢʨʝʱʠʚʘʥʠʝ, ʩʦʭʨʘʥʥʦʩʪʴ, ʵʥʝʨʛʠʷ ʨʦʩʪʘ. 

Keywords: aspen hybrids, crossbreeding, survival, growth energy. 

 

ɺɺɽɼɽʅʀɽ 

ʆʩʠʥʘ (P. tremula) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʚ ʈʦʩʩʠʠ ʠ ʧʦ ʧʣʦʱʘʜʠ 

ʟʘʥʠʤʘʝʪ 3-4 ʤʝʩʪʦ, ʫʩʪʫʧʘʷ ʣʠʩʪʚʝʥʥʠʮʝ, ʩʦʩʥʝ, ʝʣʠ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ï ʙʝʨʝʟʝ. ʅʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʙʳʩʪʨʳʡ ʨʦʩʪ ʠ ʚʳʩʦʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ, ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʝ ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʤʘʩʩʦʚʦʛʦ ʧʦʨʘʞʝʥʠʷ ʩʪʚʦʣʦʚ 

ʢ ʚʦʟʨʘʩʪʫ ʩʧʝʣʦʩʪʠ ʩʝʨʜʮʝʚʠʥʥʦʡ ʛʥʠʣʴʶ (ʜʦ 60-90 %) [2]. ʇʦʵʪʦʤʫ ʛʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʃʝʥʯʝʥʢʦʚʘ ʆ.ʖ., ʠʥʞʝʥʝʨ 

ʌɻɹʋ  ñɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʡ 

ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠò, 

ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʎʘʨʝʚ ɺ.ɸ., ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʌɻɹʋ  ñɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʡ 

ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠò, 

ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʎʘʨʝʚʘ ʈ.ʇ., ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, 

ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢʘʥʜʠʜʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ʌɻɹʋ  ñɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʡ 

ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠò, 

ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. 
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ʩʝʣʝʢʮʠʠ ʦʩʠʥʳ ʷʚʣʷʝʪʩʷ ʚʳʨʘʱʠʚʘʥʠʝ ʟʜʦʨʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ. 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʫʣʫʯʰʠʪʴ ʦʩʠʥʫ, ʷʚʣʷʝʪʩʷ ʛʠʙʨʠʜʠʟʘʮʠʷ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʦʜʙʦʨ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ, ʧʨʦʚʝʜʝʥʠʝ ʛʠʙʨʠʜʠʟʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʠ ʛʥʠʣʝʫʩʪʦʡʯʠʚʳʭ ʛʝʥʦʪʠʧʦʚ ʦʩʠʥʳ ʧʨʠ ʬʘʢʪʦʨʠʘʣʴʥʳʭ ʩʢʨʝʱʠʚʘʥʠʷʭ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʦʜʠʪʝʣʴʩʢʠʭ ʧʘʨ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʪʙʦʨ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ ʦʩʠʥʳ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʉʝʤʠʣʫʢʩʢʦʤ ʪʨʝʤʫʣʝʪʫʤʝ (ʘʚʪʦʨ 

ʦʙʲʝʢʪʘ ɺ. ʇ. ʇʝʪʨʫʭʥʦʚ), ʢʦʣʣʝʢʮʠʠ ʛʠʙʨʠʜʦʚ (ʦʨʠʛʠʥʘʪʦʨ ɸ. ʇ. ʎʘʨʝʚ) ʠ ʥʘ ʃʇʋ 

ɺʅʀʀʃɻʀʉʙʠʦʪʝʭ. ɼʣʷ ʛʠʙʨʠʜʠʟʘʮʠʠ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 6 ʤʘʪʝʨʠʥʩʢʠʭ ʠ 6 ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ 

ʦʩʠʥʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 - ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʠʪʝʣʴʩʢʠʭ ʬʦʨʤ 

ʦʩʠʥʳ 

 

ɻʠʙʨʠʜʠʟʘʮʠʷ  ʦʩʠʥʳ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʨʝʟʘʥʥʳʭ ʚʝʪʚʷʭ. 

ɿʘʛʦʪʦʚʢʘ  ʚʝʪʚʝʡ ʠʟ ʢʨʦʥʳ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʘʣʴʧʠʥʠʩʪʦʚ. ɺʝʪʚʠ ʦʩʠʥʳ ʨʘʟʤʝʨʦʤ 

ʦʪ 1-2 ʤ ʫ ʤʫʞʩʢʠʭ ʬʦʨʤ ʠ 2-4 ʤ ï ʫ ʞʝʥʩʢʠʭ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʚ ʩʦʩʫʜʳ (10-12 ʣ) ʩ 

ʧʠʪʘʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʤ ʂʥʦʧʧʘ. ʂʘʞʜʳʝ 2-3 ʜʥʷ ʚʝʪʚʠ ʧʦʜʨʝʟʘʣʠʩʴ ʠ ʤʝʥʷʣʩʷ ʨʘʩʪʚʦʨ. 

ʆʧʳʣʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʙʝʣʠʯʴʠʤʠ ʢʠʩʪʦʯʢʘʤʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʇʨʦʚʝʜʝʥʦ 30 ʚʘʨʠʘʥʪʦʚ ʩʢʨʝʱʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʠʧʦʚ ʦʩʠʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʢʨʝʱʠʚʘʥʠʡ ʛʠʙʨʠʜʥʳʝ ʩʝʷʥʮʳ ʧʦʣʫʯʝʥʳ ʦʪ 19 ʚʘʨʠʘʥʪʦʚ. ʆʯʝʥʴ ʥʠʟʢʠʡ ʚʳʭʦʜ ʩʝʤʷʥ, ʠʣʠ 

ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʥʝʚʩʭʦʞʠʤʠ, ʙʳʣʠ ʫ ʞʝʥʩʢʠʭ ʦʩʠʥ 02.01 ʠ 15.01. ʉʨʝʜʠ ʦʪʮʦʚʩʢʠʭ ï ʧʦʯʪʠ ʥʝ 

ʚʩʪʫʧʘʣʠ ʚ ʩʢʨʝʱʠʚʘʥʠʷ ʬʦʨʤʘ ʆʩ.local. ʄʘʢʩʠʤʘʣʴʥʳʡ ʚʳʭʦʜ ʛʠʙʨʠʜʥʳʭ ʩʝʤʷʥ ʧʦ 

ʇʦʣ 
ʀʥʜʝʢʩ 

ʜʝʨʝʚʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʩʠʥʳ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʜʝʨʝʚʴʝʚ 
ʇʨʠʤʝʯʘʥʠʝ 

ʚʦʟʨʘʩʪ, 

ʣʝʪ 

ʜʠʘʤʝʪʨ, 

ʩʤ 

ʚʳʩʦʪʘ, 

ʤ 

ǀ 

02-01 ʦʩʠʥʘɺʃʊʀ 43 54 25,5 - 

10-03 ʦʩʠʥʘɺʃʊʀ 43 50 33,0 - 

15-01 ʦʩʠʥʘɺɻʋ (X6) 43 33 30,5 ʪʨʠʧʣʦʠʜ 

18-02 ʦʩʠʥʘɺʘʣʫʡʢʠ 43 40 29,0 - 

23-05 ʦʩʠʥʘɺʃʊʀ 43 44 30,0 ʙʨʦʥʟʦʚʦʢʦʨʘʷ 

45-01 ʩʝʤʴʷ 78.ɹ.35 36 31 20,5 ʛʠʙʨʠʜ ɸ.ʇ. ʎʘʨʝʚʘ 

ǁ 

07-02 ʦʩʠʥʘɺʃʊʀ 43 49 29,0 - 

08-02 ʦʩʠʥʘɺʃʊʀ 43 43 30,0 ʙʨʦʥʟʦʚʦʢʦʨʘʷ 

32-03 
ʦʩʠʥʘ 

ʘʤʝʨʠʢʘʥʩʢʘʷ 
43 43 32,0 - 

45-03 ʩʝʤʴʷ 78.ɹ.35 36 40 19,5 ʛʠʙʨʠʜ ɸ.ʇ. ʎʘʨʝʚʘ 

48-02 ʩʝʤʴʷ 78.ɹ.35 36 31 20,0 ʛʠʙʨʠʜ ɸ.ʇ. ʎʘʨʝʚʘ  

ʆʩ.local ʦʩʠʥʘ ʤʝʩʪʥʘʷ ʥ.ʜ. 21 12,0 ʟʝʣʝʥʦʢʦʨʘʷ 
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ʤʘʪʝʨʠʥʩʢʦʡ ʣʠʥʠʠ ʦʪʤʝʯʝʥ ʫ ʦʩʠʥ 10.03 ʠ 18.02. ʆʩʪʘʣʴʥʳʝ ʬʦʨʤʳ ʦʩʠʥʳ ʚʩʪʫʧʘʣʠ ʚ 

ʩʢʨʝʱʠʚʘʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʦ. 

ʆʪ 19 ʚʘʨʠʘʥʪʦʚ ʩʢʨʝʱʠʚʘʥʠʡ ʙʳʣʦ ʚʳʨʘʱʝʥʦ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʦʩʫʜʘʭ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʥʝʩʝʥʦ ʚ ʛʨʫʥʪ (ʰʢʦʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ) ʥʘ ʜʦʨʘʱʠʚʘʥʠʝ ʦʢʦʣʦ 1 ʪʳʩ. ʩʝʷʥʮʝʚ. 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʠʭ ʚ ʛʨʫʥʪʝ ʠ ʜʠʥʘʤʠʢʘ ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

 

ʊʘʙʣʠʮʘ 2 ï ʇʨʠʞʠʚʘʝʤʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʚʳʩʦʪʘ 1-ʣʝʪʥʠʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ 

ʦʩʠʥʳ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ 

ˉˉ 

ʧ/ʧ 

ɺʘʨʠʘʥʪ 

ʩʢʨʝʱʠʚʘʥʠʡ 

ɺʳʩʘʞʝʥʦ ʚ 

ʛʨʫʥʪ 14.06.16, 

ʰʪ. 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ 

ʥʘ 12.07.16 

% 

ʉʦʭʨʘʥʥʦʩʪʴ 

ʥʘ 04.10.16 

% 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 

1-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ 

ʥʘ 04.10.16, ʩʤ 

1 10-03Ĭ45-03 95 73 68 37 

2 18-02Ĭ45-03 54 85 81 38 

3 23-05Ĭ45-03 33 85 76 37 

4 45-01Ĭ45-03 3 100 100 48 

5 10-03Ĭ48-02 36 81 69 39 

6 18-02Ĭ48-02 22 68 68 34 

7 45-01Ĭ48-02 35 97 89 27 

8 10-03Ĭ07-02 7 100 100 55 

9 18-02Ĭ07-02 2 100 100 59 

10 23-05Ĭ07-02 11 82 82 29 

11 18-02Ĭʆʩ.local 9 100 78 48 

12 02-01Ĭ08-02 22 100 82 61 

13 10-03Ĭ08-02 289 75 60 27 

14 18-02Ĭ08-02 143 70 70 22 

15 23-05Ĭ08-02 30 80 80 42 

16 45-01Ĭ08-02 47 72 68 46 

17 10-03Ĭ32-03 15 92 80 48 

18 18-02Ĭ32-03 79 80 75 37 

19 23-05Ĭ32-03 4 100 100 12 

ʀʪʦʛʦ ʠ ʩʨʝʜʥʝʝ: 936 77 70 39 

 

ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʫ ʥʠʭ ʙʳʣʘ 77 %, ʘ ʢ ʢʦʥʮʫ ʚʝʛʝʪʘʮʠʠ (ʥʘ 04.10.16) ʩʦʭʨʘʥʥʦʩʪʴ 

ʩʦʩʪʘʚʠʣʘ 70 %. ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 1-ʣʝʪʥʠʭ ʛʠʙʨʠʜʥʳʭ ʧʦʪʦʤʩʪʚ ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 12 ʜʦ 61 ʩʤ ʠ 

ʚ ʮʝʣʦʤ ʧʦ ʫʯʘʩʪʢʫ ʩʦʩʪʘʚʠʣʘ 39 ʩʤ. ʅʘʠʙʦʣʴʰʘʷ ʚʳʩʦʪʘ ʢ ʢʦʥʮʫ 1-ʛʦ ʛʦʜʘ ʨʦʩʪʘ (48-61 ʩʤ) 

ʦʪʤʝʯʝʥʘ ʚ 4-ʭ ʩʝʤʴʷʭ: 02.01Ĭ08.02, 10.03Ĭ32.03, 18.02Ĭ07.02 ʠ 10.03Ĭ07.02; ʥʘʠʤʝʥʴʰʘʷ 

(12-27 ʩʤ) ï ʚ ʩʝʤʴʷʭ 23.05Ĭ32.03, 18.02Ĭ08.02 ʠ 10.03Ĭ08.02, 45.01Ĭ48.02. 

ɺ 2-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʚʳʩʦʪʘ ʩʝʷʥʮʝʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʝʤʴʷʤ ʩʦʩʪʘʚʠʣʘ 70 ʩʤ, ʧʨʠ 

ʚʘʨʴʠʨʦʚʘʥʠʠ ʦʪ 44 ʜʦ 130 ʩʤ. ɼʦʩʪʦʚʝʨʥʦ ʣʫʯʰʘʷ ʚʳʩʦʪʘ (105-130 ʩʤ) ʦʪʤʝʯʝʥʘ ʚ ʩʝʤʴʷʭ 

02.01Ĭ08.02, 18.02Ĭ07.02 ʠ 10.03Ĭ07.02 (ʨʘʥʛ 1-3). ɺʳʩʦʪʘ ʛʠʙʨʠʜʥʳʭ ʧʦʪʦʤʩʪʚ ʵʪʠʭ ʩʝʤʝʡ 

ʥʘ 50-86 % ʧʨʝʚʳʰʘʣʘ ʢʦʥʪʨʦʣʴ. ɼʦʩʪʦʚʝʨʥʦ ʭʫʞʝ ʢʦʥʪʨʦʣʷ ʨʦʩʣʠ ʧʦʪʦʤʩʪʚʘ ʩʝʤʝʡ 

45.01Ĭ48.02, 18.02Ĭ08.02, 23.05Ĭ07.02 ʠ ʜʨ. (ʨʘʥʛ 19-17), ʚʳʩʦʪʘ ʢʦʪʦʨʳʭ ʥʘ 27-37 % ʙʳʣʠ 

ʥʠʞʝ ʢʦʥʪʨʦʣʷ (ʪʘʙʣʠʮʘ 3). 

 

 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

137 

 

ʊʘʙʣʠʮʘ 3 ï ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪ 2-ʣʝʪʥʠʭ ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ ʦʩʠʥʳ ʥʘ 

20.09.2017 ʛ. 

ˉˉ 

ʧ/ʧ 

ɺʘʨʠʘʥʪ 

ʩʢʨʝʱʠʚʘʥʠʡ 

ʉʦʭʨʘʥ-

ʥʦʩʪʴ, % ʢ 

ʧʨʠʞʠʚ-

ʰʠʤʩʷ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 
% ʦʪ 

ʩʨʝʜʥʝʡ 

ʧʦ 

ʫʯʘʩʪʢʫ 

ʈʘʥʛ ʧʦ 

ʚʳʩʦʪʝ  ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ 
Ñm tʬʘʢʪ. 

1 10-03Ĭ45-03 77 86 4,7 3,12* 122 7 

2 18-02Ĭ45-03 87 67 4,5 -0,59 96 13 

3 23-05Ĭ45-03 79 74 5,7 0,59 105 10 

4 45-01Ĭ45-03 100 87 26,1 0,66 125 5 

5 10-03Ĭ48-02 79 62 4,3 -1,83 88 16 

6 18-02Ĭ48-02 100 63 5,6 -1,21 90 15 

7 45-01Ĭ48-02 81 44 3 -7,08* 63 19 

8 10-03Ĭ07-02 100 106 10,6 3,34* 151 3 

9 18-02Ĭ07-02 100 126 3,0 16,73* 180 2 

10 23-05Ĭ07-02 67 51 7,8 -2,38* 73 17 

11 18-02Ĭʆʩ.local 78 92 15,7 1,37 131 4 

12 02-01Ĭ08-02 82 130 12,5 4,78* 186 1 

13 10-03Ĭ08-02 60 69 3,1 -0,25 99 12 

14 18-02Ĭ08-02 66 51 2,3 -7,05* 73 18 

15 23-05Ĭ08-02 96 77 6,4 0,97 109 8 

16 45-01Ĭ08-02 91 70 4,9 -0,09 99 11 

17 10-03Ĭ32-03 83 91 11,6 1,77 130 5 

18 18-02Ĭ32-03 86 64 3,4 -1,64 91 14 

19 23-05Ĭ32-03 50 76 35,5 0,15 108 9 

ʀʪʦʛʦ ʠ ʩʨʝʜʥʝʝ: 74 70 1,47 ʢʦʥʪʨ. 100 10,5 

ʇʨʠʤʝʯʘʥʠʷ: * - ʜʦʩʪʦʚʝʨʥʦ ʧʨʠ P0,05    

ɺʳʨʘʱʝʥʥʳʝ 2-ʣʝʪʥʠʝ ʩʝʷʥʮʳ ʦʩʠʥʳ ʚ 2018 ʛ. ʧʝʨʝʩʘʞʝʥʳ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ 

(ʃʘʪʥʝʥʩʢʠʡ ʠ ʂʦʥʴ-ʂʦʣʦʜʝʟʩʢʠʡ ʫʯʘʩʪʢʠ) ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʨʪʦʠʟʫʯʝʥʠʷ.  

ʈʝʟʫʣʴʪʘʪʳ ʛʠʙʨʠʜʠʟʘʮʠʠ ʦʩʠʥ ʠ 1-ʛʦ ʨʦʩʪʘ ʩʝʤʝʥʥʦʛʦ ʧʦʪʦʤʩʪʚʘ  ʛʠʙʨʠʜʥʳʭ ʩʝʤʝʡ 

ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʨʘʥʝʝ [1,3-5].  

 

ɺʓɺʆɼʓ 

ʇʨʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʦʩʠʥʳ ʧʨʦʚʝʜʝʥʦ 30 ʚʘʨʠʘʥʪʦʚ ʩʢʨʝʱʠʚʘʥʠʡ. ɾʠʟʥʝʩʧʦʩʦʙʥʳʝ 

ʩʝʤʝʥʘ ʧʦʣʫʯʝʥʳ ʚ 19 ʚʘʨʠʘʥʪʘʭ. ɺʩʝʛʦ ʚʳʨʘʱʝʥʦ 936 ʛʠʙʨʠʜʥʳʭ ʩʝʷʥʮʝʚ. ʅʠʟʢʠʡ ʚʳʭʦʜ 

ʩʝʤ̫ʥ ʠʣʠ ʦʥʠ ʦʢʘʟʘʣʠʩʴ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʤʠ ʦʪʤʝʯʝʥ ʫ ʞʝʥʩʢʠʭ ʦʩʠʥ 02.01 ʠ 15.01. ʉʨʝʜʠ 

ʦʪʮʦʚʩʢʠʭ ʬʦʨʤ ʧʦʯʪʠ ʥʝ ʚʩʪʫʧʘʣʘ ʚ ʩʢʨʝʱʠʚʘʥʠʷ ʆʩ.local. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʩʝʷʥʮʝʚ ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʚ ʛʨʫʥʪ ʩʦʩʪʘʚʣʷʣʘ 77 %, ʩʦʭʨʘʥʥʦʩʪʴ ʢ ʢʦʥʮʫ 2-ʛʦ ʛʦʜʘ ʨʦʩʪʘ ï 70 %. ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ʛʠʙʨʠʜʥʳʭ ʧʦʪʦʤʩʪʚ ʚ 1-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʚʘʨʴʠʨʦʚʘʣʘ ʧʦ ʩʝʤʴʷʤ ʦʪ 12 ʜʦ 61 ʩʤ, ʚ 2-

ʣʝʪʥʝʤ ï ʦʪ 44 ʜʦ 130 ʩʤ ʠ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʠʣʘ 70 ʩʤ. ɺʳʨʘʱʝʥʥʳʝ 2-ʣʝʪʥʠʝ ʩʝʷʥʮʳ 

ʧʝʨʝʥʝʩʝʥʳ ʚ 2018 ʛʦʜʫ ʥʘ ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ, ʛʜʝ ʙʫʜʝʪ ʧʨʦʜʦʣʞʝʥʦ ʠʭ ʩʦʨʪʦʠʟʫʯʝʥʠʝ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, ʧʦʯʚʝʥʥʦʛʦ ʵʢʦʪʠʧʘ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinussilvestris) ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ,  ʢʦʪʦʨʳʝ 

ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʉʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʬʦʨʤʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ ʦʪʙʦʨʘ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ  

ʚʳʷʚʣʝʥʥʘʷ ʬʦʨʤʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ P. silvestris f.conglomerata (ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʘʷ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʩʚʦʝʤʫ ʨʘʟʚʠʪʠʶ ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʦʡ ʬʦʨʤʝ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʦʧʠʩʘʥʥʦʡ ʚ  ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʩʚʦʡʩʪʚʝʥʝʥ ʛʝʪʝʨʦʟʠʩ ʚʩʝʭ 3-ʭ ʪʠʧʦʚ ʧʦ ɸ. 

ɻʫʩʪʘʬʩʦʥʫ (ʐʚʝʮʠʷ): ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ  ï ʧʦʚʳʰʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ: ʙʦʣʴʰʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ; ʩʦʤʘʪʠʯʝʩʢʠʡ  ï ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ;  

ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ (ʘʜʘʧʪʠʚʥʳʡ) ï ʧʦʚʳʰʝʥʥʘʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʠʙʨʠʜʦʚ. ɺʳʷʚʣʝʥʥʘʷ 

ʬʦʨʤʘ ʥʫʞʜʘʝʪʩʷ  ʚ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʪʱʘʪʝʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ. ɽʝ ʮʝʥʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

(ʨʘʥʥʝʝ ʦʙʠʣʴʥʦʝ ʩʝʤʝʥʦʰʝʥʠʝ ʠ ʤʥʦʛʦʚʝʨʰʠʥʥʦʩʪʴ) ʧʨʠ ʩʦʟʜʘʥʠʠ ʮʝʣʝʚʳʭ ʧʣʘʥʪʘʮʠʡ 

(ʥʦʚʦʛʦʜʥʠʭ ʝʣʦʢ) ʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʦʟʝʣʝʥʝʥʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 
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Summary: There are a wide variety of Scots pine (Pinussylvestris) forms within each 

climatic and soil ecotype, each of them has unique characteristics. Some forms have highly 

valuable properties that may become the object of selection. Prominent among these is the 

conglomerata form of Scots pine (P. silvestrisf.conglomerata), characterized by cones adhering 

closely together, selected in the Lipetsk oblast. In terms of its development the conglomerata form 

of Scots pine, described in this paper, has heterosis of all 3 types according to A. Gustafson 

(Sweden): The reproductive one, i.e. increased fertility and greater seed productivity; the somatic 

one, i.e. strong development of vegetative parts of the plant; and the adaptive one, i.e. increased 

hybridsô viability. The selected form requires further careful research on a large number of 

specimens. In the unfavorable growing conditions of the Lipetsk oblast special purpose-oriented 

forest plantations (for example plantations of Christmas trees) ʩould benefit from the selected 

formôs features (early and abundant production of seed, multiple tops), the form can also be used in 

landscape gardening. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ P. silvestrisf. conglomerata 

(ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʘʷ), ʛʝʪʝʨʦʟʠʩ, ʬʠʣʣʦʪʘʢʩʠʩ ʰʠʰʝʢ. 

Keywords: P. sylvestrisf.conglomerata, heterosis effect, cone's phyllotaxis. 

 

ɺɺɽɼɽʅʀɽ  

ʉ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ ʫʯʝʥʳʝ ʜʘʚʥʦ ʟʘʥʠʤʘʶʪʩʷ ʠʟʫʯʝʥʠʝʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʝʜʚʘ ʣʠ ʝʩʪʴ ʪʘʢʘʷ ʝʱʸ ʜʨʝʚʝʩʥʘʷ ʧʦʨʦʜʘ, ʢʦʪʦʨʦʡ ʙʳʣʦ ʙʳ ʧʦʩʚʷʱʝʥʦ 

ʩʪʦʣʴʢʦ ʨʘʙʦʪ. ʉʧʦʩʦʙʥʦʩʪʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinussilvestris) ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʠʣʘ ʝʡ ʦʙʰʠʨʥʫʶ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʘ ʤʘʪʝʨʠʢʝ ɽʚʨʘʟʠʠ ʦʪ 70 ʜʦ 37Ü ʩ. ʰ. ʠ ʦʪ 7Ü ʟ. ʜ. ʜʦ 126Ü ʚ. ʜ.ʇʨʦʩʪʠʨʘʷʩʴ ʚ ʣʝʩʥʦʡ 

ʪʘʸʞʥʦʡ, ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ, ʩʦʚʨʝʤʝʥʥʳʡ ʘʨʝʘʣ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʙʫʜʫʯʠ 

ʩʘʤʳʤ ʦʙʰʠʨʥʳʤ, ʷʚʣʷʝʪʩʷ ʠʥʪʨʘʟʦʥʘʣʴʥʳʤ. ʆʪʩʶʜʘ ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, 

ʧʦʯʚʝʥʥʦʛʦ ʵʢʦʪʠʧʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʘʤʠ ʃ.ʌ. ʇʨʘʚʜʠʥʘ [5] ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ,  ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʩʘʤʳʤ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʞʚʠʜʦʚʘʷ ʛʠʙʨʠʜʠʟʘʮʠʷ ʩ ʛʦʨʥʦʡ ʠ ʯʝʨʥʦʡ ʩʦʩʥʘʤʠ.ʀʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʬʦʨʤ, ʦʧʠʩʘʥʥʳʭ ʃ.ʌ. ʇʨʘʚʜʠʥʳʤ,  ʧʦ ʬʦʨʤʝ ʢʨʦʥʳ ʠ ʩʪʚʦʣʘ ʚʳʜʝʣʝʥʘ 31, ʧʦ ʩʪʨʦʝʥʠʶ 

ʢʦʨʢʠ- 9,  ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʦʢʨʘʩʢʝ ʭʚʦʠ- 21,  ʧʦ ʦʢʨʘʩʢʝ ʩʪʨʦʙʠʣʦʚ ʠ ʩʪʨʦʝʥʠʶ ʰʠʰʝʢ-12,  ʧʦ 

ʢʘʯʝʩʪʚʫ ʜʨʝʚʝʩʠʥʳ- 3 ʠ ʧʦ ʮʚʝʪʫ ʩʝʤʷʥ- 5. ɼʘʣʴʥʝʡʰʠʝ ʫʪʦʯʥʝʥʠʷ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʆ ʩʠʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ɺ.ʃ. ʂʦʤʘʨʦʚ ʩʢʘʟʘʣ [5] "ʜʘʥʥʳʡ ʚʠʜ, ʨʘʩʩʝʣʷʷʩʴ ʥʘ 

ʛʨʦʤʘʜʥʦʤ ʧʨʦʪʷʞʝʥʠʠ, ʟʘʥʠʤʘʷ ʥʦʚʳʝ ʧʣʦʱʘʜʠ ʠ ʚʳʨʘʙʘʪʳʚʘʷ ʥʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʤʦʞʝʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʜʘʣʴʰʝ ʠ ʨʘʩʧʘʩʪʴʩʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʮʝʣʳʡ ʨʷʜ ʚʠʜʦʚ, ʚʩʝ ʝʱʝ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʭ ʠʣʠ ʞʝ ʩʫʞʠʚʘʶʱʠʭ ʩʚʦʶ ʞʠʟʥʝʥʥʫʶ ʘʤʧʣʠʪʫʜʫ. ɺ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʛʨʫʧʧʝ ʛʦʣʦʩʝʤʝʥʥʳʭ ʤʳ ʥʘʭʦʜʠʤ ʠ ʩʪʘʨʳʝ ʠʟʤʝʥʠʚʰʠʝ ʩʝʙʷ ʦʨʛʘʥʠʟʤʳ, 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ ʠ ʦʨʛʘʥʠʟʤʳ ʨʘʟʚʠʚʘʶʱʠʝʩʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʯʘʣʦʤ ʥʦʚʳʭ ʚʝʪʚʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ". ʕʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʠʤʦʨʬʠʟʤʝ ʚʠʜʘ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʩʦʚʤʝʩʪʥʦʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʧʫʣʷʮʠʷʭ ʢʘʢʦʛʦ - ʣʠʙʦ 

ʚʠʜʘ  2-ʭ ʠʣʠ ʙʦʣʝʝ ʨʝʟʢʦ ʚʳʨʘʞʝʥʥʳʭ ʬʦʨʤ. 
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      ɺ ʢʘʞʜʦʤ ʩʦʩʥʦʚʦʤ ʜʨʝʚʦʩʪʦʝ ʝʩʪʴ  ʜʝʨʝʚʴʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʘʥʘʪʦʤʠʯʝʩʢʠʤ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʠ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ. ʉʨʝʜʠ ʥʠʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʬʦʨʤʳ, ʦʙʣʘʜʘʶʱʠʝ ʮʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʙʲʝʢʪʦʤ 

ʦʪʙʦʨʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 120 ʩʦʨʪʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

[1,9]. ʕʪʦ ʪʘʢʠʝ ʰʠʨʦʢʦ ʧʨʘʢʪʠʢʫʝʤʳʝ ʩʦʨʪʘ, ʢʘʢ AlbaPicta (1868, ʌʨʘʥʮʠʷ),Albyns (ʜʦ1960, 

ʉʐɸ),Aurea (Wintergold) (1876),Beuvronensis (ʜʦ 1891, 

ʌʨʘʥʮʠʷ),Bonna,Candlelight,ChantryBlue,Compressa (1867,ʌʨʘʥʮʠʷ),Frensham, Glauca, 

HillsideCreeper (1970, ʉʐɸ),Jeremy (1982, ɸʥʛʣʠʷ),Moseri (ʜʦ 1900), NorskeTyp,Repanda, 

Sandringham (1970, ɸʥʛʣʠʷ),VirididCompacta, Westonbirt,Watereri,Fastigiata [9] .ʂ ʩʦʞʘʣʝʥʠʶ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʤʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʧʦʣʫʯʝʥʥʳʭ ʬʦʨʤ ʝʱʝ 

ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʝʨʴʝʟʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʝʣʝʢʮʠʠ ʵʪʦʡ ʮʝʥʥʦʡ ʧʦʨʦʜʳ 

ʦʩʦʟʥʘʶʪ ʚʩʝ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɼʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʨʘʟʚʠʪʠʶ ʚʳʷʚʣʝʥʥʦʡ  ʬʦʨʤʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ P. 

silvestris f.conglomerata (ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʘʷ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʤʘʪʝʨʠʘʣ ʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʬʦʨʤʦʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʎʏʈ. 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɺʳʷʚʣʝʥʥʘʷ ʬʦʨʤʘ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ - ʵʪʦ  

Pinussilvestris f. ʘggregatis (ʛʨʦʟʜʝʰʠʰʝʯʥʘʷ), ʪʘʢʞʝ ʢʘʢ ʠ ʝʝ ʩʠʥʦʥʠʤ P. silvestris 

f.conglomerata (ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʘʷ), ʢʦʪʦʨʳʡ ʧʦ ʨʘʩʧʦʣʦʞʝʥʠʶ ʰʠʰʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʠ (ʨʠʩ.1).  

  

         ʘ)                                                                              ʙ) 

ʈʠʩʫʥʦʢ 1. ʘ) - ʈʘʟʤʝʱʝʥʠʝ ʛʨʦʟʜʝʡ ʰʠʰʝʢ ʠ çʦʟʠʤʠè ʚ ʢʨʦʥʝ ʜʝʨʝʚʘ (ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʘʤʠ); 

ʙ) -ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʰʠʰʢʠ (ʦʪʤʝʯʝʥʳ ʩʪʨʝʣʢʦʡ) ʚ ʦʩʥʦʚʘʥʠʠ ʩʪʚʦʣʘ ʥʘ 5-ʡ ʛʦʜ 

ʨʘʟʚʠʪʠʷ 

ʅʘʙʣʶʜʘʝʤʦʝ ʜʝʨʝʚʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʦʙʦʩʦʙʣʝʥʥʦ ʚ ʢʫʣʴʪʫʨʘʭ ʩ ʨʘʟʤʝʱʝʥʠʝʤ 3 ɉ 0,7ʤ, 

ʩʦʟʜʘʥʥʳʭ ʥʘ ʤʝʩʪʝ ʛʦʨʝʣʴʥʠʢʘ ʚ 2011 ʛ. ʊʠʧ ʧʦʯʚʳ - ʩʝʨʘʷ ʣʝʩʥʘʷ, ʊʋʄ - ɺ 1-2. ʄʝʪʦʜʦʣʦʛʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʚʥʫʪʨʠʧʦʧʫʣʷʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʦʩʝʥ, ʚʟʘʠʤʦʩʚʷʟʠ ʛʝʥʦʪʠʧʘ 
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ʠ ʬʝʥʦʪʠʧʘ, ʦʙʦʙʱʘʶʱʝʤ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ  ʨʘʟʚʠʪʠʷ ʬʦʨʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ  ʩʝʣʝʢʮʠʠ ʠ ʨʝʧʨʦʜʫʢʮʠʠ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺʳʷʚʣʝʥʥʘʷ ʬʦʨʤʘ ʦʧʠʩʘʥʘ ʚʧʝʨʚʳʝ ʉʳʨʝʡʱʠʢʦʚʳʤ (1906), ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʠ 

ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ [5]. ʈʘʟʚʠʪʠʝ ʰʠʰʝʢ ʛʨʦʟʜʴʷʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʥʦ ʠ ʫ ʜʨʫʛʠʭ  ʚʠʜʦʚ. ʊʘʢʦʡ ʥʝʦʙʳʯʥʳʡ ʩʧʦʩʦʙ ʨʘʟʚʠʪʠʷ ʰʠʰʝʢ ʥʦʩʠʪ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ; ʦʥ ʩʧʦʨʘʜʠʯʝʩʢʠ ʚʩʪʨʝʯʘʝʪʩʷ  ʩʨʝʜʠ ʨʦʜʘ Pinus [5]. ʕʪʦ ʦʪʤʝʯʘʶʪ 

ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʘʚʪʦʨʳ ʃ. ʌ. ʇʦʧʣʘʚʩʢʘʷ, ʇ. ɺ. ʊʫʧʠʢ, ʉ. ɺ. ʈʝʙʢʦ [6], ʛʜʝ ʛʨʦʟʜʝʰʠʰʝʯʥʘʷ 

ʬʦʨʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʨʪʦʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ çʅʝʛʦʨʝʣʴʩʢʘʷè. 

       ʇʦ ʩʚʦʝʤʫ ʨʘʟʚʠʪʠʶ, ʚʳʷʚʣʝʥʥʦʡ ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʦʡ ʬʦʨʤʝ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ,  ʩʚʦʡʩʪʚʝʥʝʥ ʛʝʪʝʨʦʟʠʩ ʚʩʝʭ 3-ʭ ʪʠʧʦʚ ʧʦ ɸ. ɻʫʩʪʘʬʩʦʥʫ (ʐʚʝʮʠʷ): 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ  ï ʧʦʚʳʰʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ: ʙʦʣʴʰʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ; 

ʩʦʤʘʪʠʯʝʩʢʠʡ  ï ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ;  ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʡ 

(ʘʜʘʧʪʠʚʥʳʡ) ï ʧʦʚʳʰʝʥʥʘʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʠʙʨʠʜʦʚ. 

     ʅʘ ʛʣʘʚʥʦʤ ʩʪʚʦʣʝ, ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʙʦʢʦʚʳʭ ʚʝʪʚʷʭ ʵʪʦʡ ʬʦʨʤʳ ʩʦʩʥʳ ʨʘʟʚʠʚʘʶʪʩʷ  

ʛʨʦʟʜʴʷ ʰʠʰʝʢ ʦʪ 10 ʜʦ 60 ʰʪʫʢ. ʐʠʰʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʚʩʝʡ ʢʨʦʥʝ ʜʝʨʝʚʘ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ (ʨʠʩ.1). ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʥʝ ʩ  ʫʩʣʦʚʠʷʤʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʠ ʜʘʣʴʥʝʡʰʠʡ ʭʦʜ ʨʦʩʪʘ ʚ ʚʳʩʦʪʫ, ʘ ʠʤʝʥʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 2-ʭ ʚʝʨʰʠʥ, ʥʘʯʠʥʘʷ 

ʩ 7 ʣʝʪ (ʨʠʩ.2), ʪʘʢ ʢʘʢ ʚ ʤʝʩʪʝ ʨʘʟʜʚʦʝʥʠʷ ʚʝʨʰʠʥʳ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 30 ʚʝʪʚʝʡ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. 

 
 

ʈʠʩʫʥʦʢ 2.- ɻʨʘʬʠʢ ʩʦʦʪʥʦʰʝʥʠʷ ʧʨʠʨʦʩʪʘ ʚ ʚʳʩʦʪʫ ʚʦʟʨʘʩʪʫ ʜʝʨʝʚʴʝʚ: ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʦʡ 

ʬʦʨʤʳ (P. silvestris f.conglomerata) ʠ ʪʠʧʠʯʥʦʡ 

 

ʉʝʤʝʥʦʰʝʥʠʝ, ʧʨʦʷʚʣʷʝʤʦʝ ʩ 5-ʪʠ ʣʝʪ, ʫʩʪʦʡʯʠʚʦʝ ʧʦ ʚʩʝʡ ʢʨʦʥʝ, ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʰʠʰʝʢ, ʪʘʢ ʠ ʧʦ ʚʨʝʤʝʥʠ - ʵʪʦ ʧʨʠʤʝʨ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʝʪʝʨʦʟʠʩʘ. ɺ ʢʫʣʴʪʫʨʘʭ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʩʝʤʝʥʦʰʝʥʠʝ ʥʝ ʥʘʩʪʫʧʠʣʦ. ɹʝʩʩʧʦʨʥʦ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʷʭ: 

ʦʙʦʩʦʙʣʝʥʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʜʝʨʝʚʘ ʫ ʜʦʨʦʛʠ; ʊʋʄ-ɺ1-2; ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʦʚʳʰʝʥʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʛʠʙʨʠʜʘ. ʅʦ ʣʠʰʴ ʚʨʝʤʷ ʜʘʩʪ ʧʨʘʚʠʣʴʥʫʶ 

ʦʮʝʥʢʫ ʥʘʙʣʶʜʘʝʤʦʤʫ.ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʤʫʪʘʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ -  

y = -0,475x2 + 15,53x - 43,74
wч Ґ лΣфнф

y = -0,415x2 + 10,48x - 20,26
wч Ґ лΣспн
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ʧʨʦʷʚʣʝʥʠʠ ʫ ʦʪʜʝʣʴʥʦʡ ʦʩʦʙʠ ʥʦʚʳʭ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʫ ʝʝ ʨʦʜʠʪʝʣʝʡ. 

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʩʘʤʦʤ ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʤ 

ʫʣʫʯʰʝʥʠʝʤ. ʕʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʛʝʥʦʪʠʧ ï ʩʨʝʜʘè - ʩʠʪʫʘʮʠʠ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʚ ʦʜʥʦʤ ʤʝʩʪʝ ʛʝʥʦʪʠʧ ɸ ʧʨʦʷʚʣʷʝʪʩʷ ʣʫʯʰʝ, ʯʝʤ ʛʝʥʦʪʠʧ ɺ. ʄʫʪʘʮʠʦʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʘʢʞʝ ʧʨʦʷʚʠʣʘʩʴ ʚ ʬʠʣʦʪʘʢʩʠʩʝ ʰʠʰʝʢ- ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣʘ çʟʦʣʦʪʦʛʦ 

ʩʝʯʝʥʠʷè, ʢʦʛʜʘ ʚ ʦʩʪʘʚʰʠʭʩʷ ʥʘ ʩʪʚʦʣʝ ʰʠʰʢʘʭ (10 ʰʪ.) (ʨʠʩ.1ʙ)  ʝʩʪʴ ʵʢʟʝʤʧʣʷʨʳ ʩ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʨʘʚʳʭ ʥʘʜ ʣʝʚʳʤʠ ʧʘʨʘʩʪʠʭ 10/6 ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʨʘʚʠʣʴʥʦʤ 13/8 

ʠʣʠ 8/5.ʇʦʩʢʦʣʴʢʫʤʫʪʘʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʷ ʥʘʩʣʝʜʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʪʦ ʧʝʨʝʜʘʶʪʩʷ ʧʦʪʦʤʩʪʚʫ, ʦ ʯʝʤ ʩʦʦʙʱʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5,6,7,8] ʠ ʧʨʝʜʩʪʦʠʪ 

ʧʨʦʚʝʨʠʪʴ.  

ɹʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʨʦʜʝʣʘʥʘ ʩ ʚʳʷʚʣʝʥʥʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʨʩʢʦʡ ʠ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʝʡ ʛʨʦʟʜʝʰʠʰʝʯʥʦʡ ʬʦʨʤʦʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʪʨʫʜʥʠʢʦʤ ʎʅʀʀʃɻʠʉ 

(ʥʳʥʝɺʅʀʀʃɻʀʉʙʠʦʪʝʭ) ɺ.ɺ. ʀʝʚʣʝʚʳʤ ʚ ʩʚʷʟʠ ʩ ʝʝ ʧʨʠʚʠʚʢʦʡ ʠ ʩʢʨʝʱʠʚʘʥʠʝʤ ʩ ʜʨʫʛʠʤʠ 

ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ [7,8]. 

    ɼʣʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨ  ʧʨʠ ʤʝʞʚʠʜʦʚʳʭ  ʩʢʨʝʱʠʚʘʥʠʷʭ ʥʝʦʙʭʦʜʠʤʦ 

ʟʥʘʪʴ ʪʝʤʧʳ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ  ʧʦʙʝʛʦʚ. ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦ- ʤʘʪʦʯʥʦʤ ʫʯʘʩʪʢʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ  ʩʦʩʝʥ, ʩʦʟʜʘʥʥʦʤ ʧʨʠʚʠʚʢʦʡ ʥʘ 

ʧʦʜʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ʇʦʜʚʦʠ ʚʳʨʘʱʝʥʳ ʚ 1959 ʛʦʜʫ ʠʟ 

ʩʝʤʷʥ ʤʝʩʪʥʦʛʦ ʩʙʦʨʘ. ɺ 1961 ʛʦʜʫ ʦʥʠ ʙʳʣʠ  ʚʳʩʘʞʝʥʳ  "ʢʦʥʚʝʨʪʦʤ" ʚ ʧʣʦʱʘʜʢʠ ʩ 

ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʧʣʦʱʘʜʦʢ 5 ɉ 5 ʤ. ʇʨʠʚʠʚʢʘ  ʩʦʩʝʥ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʚ  1963- 

65ʛ.ʛ. ɺ 1971ʛ. ʥʘ 3 ʧʨʠʚʠʚʢʘʭ ʢʘʞʜʦʛʦ ʚʠʜʘ ʩʦʩʝʥ ʯʝʨʝʟ 3 ʜʥʷ ʠʟʤʝʨʷʣʩʷ ʧʨʠʨʦʩʪ 3 ʙʦʢʦʚʳʭ 

ʧʦʙʝʛʦʚ ʪʝʢʫʱʝʛʦ ʛʦʜʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʪʦʨʦʡ ʤʫʪʦʚʢʝ ʩʚʝʨʭʫ [7]. ʋʩʨʝʜʥʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ.3. 

 

ʈʠʩʫʥʦʢ 3 - ʇʨʠʨʦʩʪ 7-ʣʝʪʥʠʭ ʧʨʠʚʠʚʦʢ (ʤʤ) ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʦʩʝʥ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʦʩʥʦʡ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (ʧʣʶʩʦʚʦʝ ʜʝʨʝʚʦ) 

    

  ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʚʠʚʢʠ  ʧʣʶʩʦʚʦʛʦ ʜʝʨʝʚʘ ʠʟ ɺʦʨʦʥʝʞʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ɺ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ  ʵʥʝʨʛʠʷ ʨʦʩʪʘ ʫ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ  ʩʦʩʝʥ ʨʘʟʣʠʯʥʘ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ 

ʥʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ  ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʚʳʝ 3 ʜʝʢʘʜʳ  ʨʦʩʪʘ, ʘ ʟʘʪʝʤ ʦʥ ʨʝʟʢʦ ʧʘʜʘʝʪ. ʋ ʩʦʩʝʥ: 

ʢʨʳʤʩʢʦʡ ʠ  ʚʝʡʤʫʪʦʚʦʡ ʚʳʩʦʢʠʡ ʪʝʤʧ ʨʦʩʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʚ 4  ʜʝʢʘʜʝ. 
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      ʇʦʜʝʢʘʜʥʳʡ ʘʥʘʣʠʟ ʪʝʤʧʦʚ ʧʨʠʨʦʩʪʘ ʩʦʩʝʥ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʟʘ ʤʘʡ-ʠʶʥʴ ʧʦʟʚʦʣʷʝʪ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʢ  ʢʦʥʪʨʦʣʶ ʧʨʠʙʣʠʞʘʶʪʩʷ ʧʨʠʚʠʚʢʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ 

ʠ  ʤʝʣʦʚʦʡ. ɼʘʣʝʝ ʪʝʤʧʳ ʨʦʩʪʘ ʚʩʝʭ ʩʦʩʝʥ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʦʪʩʪʘʶʪ ʦʪ ʢʦʥʪʨʦʣʷ. ɿʘʪʦ ʚ ʪʨʝʪʴʝʡ ʠ 

ʯʝʪʚʸʨʪʦʡ   ʜʝʢʘʜʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʝʪ ʢʦʥʪʨʦʣʴ ʫ ʩʦʩʝʥ: ʢʨʳʤʩʢʦʡ, ʚʝʡʤʫʪʦʚʦʡ ʠ ʫ 

ʤʝʩʪʥʳʭ  ʬʦʨʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʦʟʜʝʰʠʰʝʯʥʦʡ ʬʦʨʤʳ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ 

ʩʨʦʢʦʤ  ʚʝʛʝʪʘʮʠʠ ʜʘʥʥʳʭ  ʚʠʜʦʚ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʩʢʨʝʱʠʚʘʥʠʷʭ. ɺʝʩʴʤʘ ʫʜʘʯʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʢʨʝʱʠʚʘʥʠʝ   ʦʩʦʙʝʡ ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʦʡ 

ʬʦʨʤʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ  ʠ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ - ʚʠʜʘ, ʫʩʪʦʡʯʠʚʦʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ [2,3,4]. 

      ʊʘʢʞʝ ʩ ʮʝʣʴʶ ʧʦʠʩʢʘ  ʛʝʪʝʨʦʟʠʩʥʦʛʦ ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ  ʛʨʦʟʜʝʰʠʰʝʯʥʳʝ  ʦʩʦʙʠ 

ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʝʥʠʷ (ʪʘʙʣʠʮʘ1) [8].ʋ ʥʠʭ ʦʧʳʣʠʪʝʣʷʤʠ  ʩʣʫʞʠʣʠ ʜʚʘ ʜʝʨʝʚʘ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʦʪʦʙʨʘʥʥʳʝ ʚ ʢʫʣʴʪʫʨʘʭ ʄ.ʀ. ɺʝʨʝʩʠʥʘ ʠ  ʠʤʝʶʱʠʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ 

ʫʩʪʦʡʯʠʚʦʝ ʦʙʠʣʴʥʦʝ ʤʫʞʩʢʦʝ ʮʚʝʪʝʥʠʝ 

 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʩʢʨʝʱʠʚʘʥʠʡ ʩʦʩʝʥ ʥʘ ʢʦʣʣʝʢʮʠʦʥʥʦ-ʤʘʪʦʯʥʦʤ ʫʯʘʩʪʢʝ ʉʪʫʧʠʥʩʢʦʛʦ 

ʩʪʘʮʠʦʥʘʨʘ (ʧʦ ʜʘʥʥʳʤ ʥʘ 08.1978ʛ.) 

ɺʘʨʠʘʥʪʳ ʩʢʨʝʱʠʚʘʥʠʡ ʆʧʳʣʝʥʦ 

ʞʝʥ.ʩʪʨʦʙʠʣʦʚ, 

ʰʪ. 

ʆʩʪʘʣʦʩʴ 

ʰʪ. % 

ɻʨʦʟʜʝʰʠʰʝʯʥʳʝ  ʦʩʦʙʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (ʞʝʥʩʢʦʝ) 

 ʢʫʨʩʢʘʷ ɉ ʉ.ʦʙʳʢʥ. (ʢʘʤʝʥʩʢʘʷ) 23 11 48 

ʚʦʨʦʥʝʞʩʢʘʷ ɉ ʉ.ʦʙʳʢʥ. (ʢʘʤʝʥʩʢʘʷ) 31 12 39 

ʩʤʦʣʝʥʩʢʘʷ ɉ ʉ.ʦʙʳʢʥ. (ʢʘʤʝʥʩʢʘʷ) 7 5 71 

 

   ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1,ʩʦʭʨʘʥʥʦʩʪʴ ʰʠʰʝʢ ʦʢʘʟʘʣʘʩʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ, ʯʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʢʨʝʱʠʚʘʥʠʷ ʚʳʷʚʣʝʥʥʦʡ 

ʬʦʨʤʳ ʩ ʜʨʫʛʠʤʠ ʬʦʨʤʘʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

 

ɿɸʂʃʖʏɽʅʀɽ  

ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʚʦʟʤʦʞʥʦ 

ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ  ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʆʪʩʶʜʘ ʧʨʠʨʦʜʘ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʝʤʝʥʦʰʝʥʠʝ ʩ ʩʘʤʦʛʦ  ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ  ʦʥʪʦʛʝʥʝʟʘ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʦʙʲʝʤʝ.  ʕʪʦ ʩʚʦʡʩʪʚʝʥʥʦ ʩʢʫʯʝʥʥʦʰʠʰʝʯʥʦʡ ʬʦʨʤʝ  ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʎʝʥʥʦʩʪʴ 

ʚʳʷʚʣʝʥʥʦʡ ʬʦʨʤʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʨʘʥʥʝʝ ʦʙʠʣʴʥʦʝ ʩʝʤʝʥʦʰʝʥʠʝ ʠ ʤʥʦʛʦʚʝʨʰʠʥʥʦʩʪʴ) 

ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʮʝʣʝʚʳʝ ʧʣʘʥʪʘʮʠʠ (ʥʦʚʦʛʦʜʥʠʭ ʝʣʦʢ) ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɺ ʙʫʜʫʱʝʤ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ  ʟʘʱʠʪʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʧʨʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʝʝ ʛʠʙʨʠʜʠʟʘʮʠʶ 

ʩ ʚʳʷʚʣʝʥʥʦʡ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʬʦʨʤʦʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩ ʧʦʥʠʢʘʶʱʠʤʠ ʚʝʪʚʷʤʠ  ʠ 

ʩʦʩʥʦʡ ʢʨʳʤʩʢʦʡ, ʫʩʪʦʡʯʠʚʦʡ ʢ ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ. 
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http://www.sadovniki.info/?p=1218(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 23.06.2019). 
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ʇʈʆɹʃɽʄʓ ɺʅɽɼʈɽʅʀʗ ʀʅʅʆɺɸʎʀʁ ɺ ʃɽʉʅʆʄ ʉɽʂʊʆʈɽ 

ʄɸʃʆʃɽʉʅʆɻʆ ʈɽɻʀʆʅɸ 

PROBLEMS OF INTRODUCING INNOVATIONS IN THE FOREST SECTOR OF THE 

SPARSELY FORESTED REGION 

 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ: ʚ ʈʦʩʩʠʠ ʦʪʨʘʩʣʴ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʩʪʨʦ ʥʫʞʜʘʝʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʩʪʦʡ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʦʣʷ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ɺɺʇ 

ʩʪʨʘʥʳ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5%, ʠ ʵʪʦ ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ 25% 

ʤʠʨʦʚʦʛʦ ʟʘʧʘʩʘ ʣʝʩʘ. ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʚʝʜʝʥʠʝ ʫʩʧʝʰʥʦʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʝʛʫʣʷʨʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ. 

ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ,ʠʜʪʠ ʚ ʥʦʛʫ ʩʦ ʚʨʝʤʝʥʝʤ ʠʫʚʝʨʝʥʥʦ ʩʤʦʪʨʝʪʴ ʚ ʙʫʜʫʱʝʝ. ɺ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʤ ʧʦʣʦʞʝʥʠʠ ʥʘʭʦʜʠʪʩʷ ʣʝʩʥʦʡ ʩʝʢʪʦʨ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʣʠʤʠʪʠʨʫʶʱʠʡ ʭʘʨʘʢʪʝʨ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ 

ʮʝʣʳʡ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʚʝʜʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʫ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ 

ʚʥʝʜʨʝʥʠʠ ʠʥʥʦʚʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʡ ʟʦʥʳ, ʪʘʢ 

ʢʘʢ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʣʝʩʦʚ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ. 

Summary: in the context of modern globalization, conducting successful business 

operations is impossible without the regular introduction of innovations. The use of innovations in 

the activities of enterprises in the forest sector will help maintain competitiveness in the market and 

keep up with the times.In Russia, the forestry sector is in urgent need of modernization, stagnation 

is currently observed and as a result, the share of the forest industry in the country's GDP is less 

than 5%, and this taking into account the fact that in our country 25% of the world's forest supply is 

concentrated. Inthemostvulnerable position is the forest sector of the low-forest zone, as it has 

specific features of the economy, the limiting nature of the resource potential and a number of 

restrictions on conducting economic activities in the forest.When developing innovations, it is 

necessary to take into account the ecological features of this zone, since here the reduction in forest 

area can lead to disaster, which means that innovations should help preserve ecological diversity. 

Innovations in the forest complex of the low-forest zone should be aimed at finding a balance 

between making a profit andmaintainingforestplantations. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʘʷ ʦʪʨʘʩʣʴ, ʠʥʥʦʚʘʮʠʠ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʣʝʩʥʦʡ ʩʝʢʪʦʨ, 

ʤʘʣʦʣʝʩʥʘʷ ʟʦʥʘ, ʥʦʚʰʝʩʪʚʘ, ʥʦʚʦʚʚʝʜʝʥʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʠʥʜʝʢʩ, ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʨʝʜʘ. 

Keywords: forest industry, innovations in the forest sector, forestry sector, non-forest zone, 

innovations, innovations, innovation policy, innovation index, innovation environment. 
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ɺɺɽɼɽʅʀɽ 

ʀʥʥʦʚʘʮʠʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ, 

ʙʦʣʴʰʠʥʩʪʚʦ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʠʭ ʥʝʚʦʟʤʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʧʦ ʦʪʨʘʩʣʷʤ.ʋʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʢʘʯʝʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ ʚʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʈʘʩʢʨʳʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠʤʝʶʱʝʡʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʚʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷʩʦʩʪʘʚʠʣʠʦʬʠʮʠʘʣʴʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 

ʩʧʨʘʚʦʯʥʠʢʠ, ʤʘʪʝʨʠʘʣʳ Internet-ʨʝʩʫʨʩʦʚ (ʦʬʠʮʠʘʣʴʥʳʝ ʩʘʡʪʳ), ʤʘʪʝʨʠʘʣʳ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʧʝʯʘʪʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ. 

ʃʝʩʥʦʡ ʩʝʢʪʦʨ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ, ʙʝʟʫʩʣʦʚʥʦ, ʩʘʤʦʙʳʪʝʥ ʠ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʦʥ ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ 

ʫʞʝ ʩʣʦʞʠʚʰʝʡʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʩʦ ʚʩʝʤʠ ʝʸ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. 

ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ï ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʡ 

ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ Global innovation Index (ɻʣʦʙʘʣʴʥʳʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ) ʝʞʝʛʦʜʥʦ ʧʫʙʣʠʢʫʝʪʩʷ ʨʝʡʪʠʥʛ ʩʪʨʘʥ ʤʠʨʘ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪʈʦʩʩʠʷ ʠʟ 126 ʩʪʨʘʥ ʟʘʥʠʤʘʝʪ 46 ʤʝʩʪʦ [2]. ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝ 

ʦʪʚʝʯʘʝʪ ʤʠʨʦʚʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʠʤʝʝʪ ʮʝʣʳʡ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʦʨʤʦʟʠʪ 

ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʠʯʠʥʳ ʦʪʩʪʘʚʘʥʠʷ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ, 

ʢʘʢʤʘʣʦʨʘʟʚʠʪʳʡ ʤʝʭʘʥʠʟʤ ʧʦʜʜʝʨʞʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ, ʩʣʘʙʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʩʚʷʟʠ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ, ʥʝʭʚʘʪʢʘ ʠʥʚʝʩʪʦʨʦʚ. ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʚʳʛʦʜʥʦ ʚʝʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 

ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʢʫʧʘʶʪ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʩʪʦʨʦʥʝ(ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʟʘʛʨʘʥʠʮʝʡ), ʘ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʤʝʥʴʰʠʤ ʙʶʜʞʝʪʦʤ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʤʦʨʘʣʴʥʦ 

ʫʩʪʘʨʝʚʰʠʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʙʝʟʫʩʣʦʚʥʦʚʣʠʷʶʪ ʥʘ ʣʝʩʥʦʡ ʢʦʤʧʣʝʢʩ ʥʘʰʝʡ ʩʪʨʘʥʳ, 

ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʥʝ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʦʤʠʤʦ ʦʙʱʠʭ 

ʪʨʫʜʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦʙʣʝʤ ʩʚʦʡʩʪʚʝʥʥʳʭ 

ʠʤʝʥʥʦ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ ʚ ʈʦʩʩʠʠ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʣʝʩʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʥʠʟʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʱʘʷ ʯʘʩʪʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʣʝʩ. ʋʧʨʘʚʣʝʥʠʝ 

ʣʝʩʘʤʠ ʚ ʈʦʩʩʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦ ʚ ʨʫʢʘʭ ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʠʤʝʥʥʦ ʚ ʚʝʜʦʤʩʪʚʝ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (95,8%), ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (3,6%), 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ (0,4%), ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (0,1%).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʚ ʩʪʨʘʥʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʩʙʦʨʥʠʢʝ çʀʥʜʠʢʘʪʦʨʳ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 2018è ʩʦʚʦʢʫʧʥʳʡ ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
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ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʙʨʘʙʦʪʢʘ ʜʨʝʚʝʩʠʥʳ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʠ↑ ʠʟ ʜʝʨʝʚʘ ʠ ʧʨʦʙʢʠ , ʢʨʦʤʝ ʤʝʙʝʣʠ 7.1%; ʇʨʦʠʟʚʦʜʩʪʚʦ ʮʝʣʣʶʣʦʟʳ, 

ʜʨʝʚʝʩʥʦʡ ʤʘʩʩr , ʙʫʤʘʛʠ, ʢʘʨʪʦʥʘ ʠ ʠʟʜʝʣʠʠ↑ ʠʟ ʥʠʭ 13.3%; ʦʮʝʥʢʫ ʥʝʚʳʩʦʢʠʝ ʧʨʦʮʝʥʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪʦ ʩʣʘʙʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ[4]. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʪʦʯʥʠʢʦʤ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʝʪʩʷ ʙʠʟʥʝʩ, ʢʦʪʦʨʳʡ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʧʦʣʫʯʝʥʠʠ ʧʨʠʙʳʣʠ, ʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦʝ 

ʨʘʟʚʠʪʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ ʚʩʸ ʫʩʣʦʞʥʷʝʪʩʷ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʙʠʟʥʝʩʘ 

ʚ ʣʝʩʥʦʡ ʩʬʝʨʝ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝ ʠʥʚʝʩʪʦʨʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʚ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʥʦʚʘʮʠʠ ʚ ʩʬʝʨʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʚʥʝʜʨʷʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ ʚ ʦʩʥʦʚʥʦʤ 

ʬʠʥʘʥʩʠʨʫʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʦʤ ʧʦ ʩʨʝʜʩʪʚʘʤ ʨʘʟʣʠʯʥʳʭ ʢʦʥʢʫʨʩʦʚ ʠ ʛʨʘʥʪʦʚ. ʄʘʣʦʣʝʩʥʘʷ 

ʟʦʥʘ ʵʪʦ 17 ʨʝʛʠʦʥʦʚ ʠʣʠ 5,7% ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ ʈʦʩʩʠʠ (33,6%; ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ; 80,2 ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ; 68,4% ʪʝʨʨʠʪʦʨʠʠ 

ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ; 26,9% ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʚʦʣʞʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʆʢʨʫʛʘ ʠ ʂʨʳʤʩʢʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʆʢʨʫʛʘ) [3].  

ɺ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ (ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʦʡ) ʩʫʱʝʩʪʚʫʶʪ ʤʘʣʳʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʮʝʥʪʨʳ ʠ ʮʝʣʳʡ ʨʷʜ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʚ ʩʬʝʨʝ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ:  

-ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʨʦʣʠ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʫʩʢʦʨʝʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʧʣʘʥʪʘʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ 

ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʥʘ ʦʩʥʦʚʝ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ;  

- ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʠʥʝʤʘʪʠʢʠ ʠ ʜʠʥʘʤʠʢʠ ʤʘʣʦʠʟʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʣʝʩʥʳʭ ʤʘʰʠʥ; 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʠʥʳ ʩ ʫʯʝʪʦʤ ʵʬʬʝʢʪʘ ʧʘʤʷʪʠ ʬʦʨʤʳ; 

- ʨʘʟʨʘʙʦʪʢʘ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʠ ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʚʦʟʨʘʩʪʘʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ;  

- ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʧʣʘʥʪʘʮʠʠ ʦʥʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʠʚʳ ʚ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʪ.ʜ.  

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʮʝʣʝʥʳ ʥʘ ʠʟʫʯʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʣʝʩʦʚ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʣʝʩʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʠ 

ʵʢʦʣʦʛʠʠ ʣʝʩʘ ʚ ʮʝʣʦʤ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʥʠ ʥʝ 

ʧʦʢʨʳʚʘʶʪ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʚ ʣʝʩʥʦʤ ʩʝʢʪʦʨʝ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ. ɺʦʧʨʦʩ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʨʝʩʫʨʩʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ[6].   

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʦʚʰʝʩʪʚʦ ʚ ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ, ʥʦʚʳʤ 

ʧʨʦʜʫʢʪʦʤ, ʪʝʭʥʦʣʦʛʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʤʠ 

ʨʝʰʝʥʠʷʤʠ.ʆʩʥʦʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʝʜʝʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʝʩʥʦʤ 

ʭʦʟʷʡʩʪʚʝ ʤʘʣʦʣʝʩʥʦʡ ʟʦʥʳ: ʙʦʣʴʰʦʡ ʨʘʟʨʳʚ ʚʦ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʨʘʙʦʪ ʜʦ 
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ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ;ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ; ʦʪʩʫʪʩʪʚʠʝ ʛʘʨʘʥʪʠʠ ʥʘʦʢʫʧʘʝʤʦʩʪʴ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʚ 

ʤʘʪʝʨʠʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ. ʆʩʪʘʪʦʯʥʳʡ ʧʨʠʥʮʠʧ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. çʆ ʨʘʟʚʠʪʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 24.07.2007 ˉ 209-ʌɿ (ʨʝʜ. ʦʪ 03.08.2018 ʛ.) // 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ ʦʥʣʘʡʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.consultant.ru/document/cons_doc_LAW_52144/ 

2. Global Innovation Index | Creating Healthy Lives-The Future of Medical Innovation 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  https://www.globalinnovationindex.org/Home. ï ɿʘʛʣ. 

ʩ ʵʢʨʘʥʘ. 

3. ɼʝʧʘʨʪʘʤʝʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]: ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://econom.govvrn.ru  

4. ɿʠʥʦʚʴʝʚʘ ʀ.ʉ.,  ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ/ʀ. ʉ.ɿʠʥʦʚʴʝʚʘ, ʖ. 

ɺ. ɼʫʨʘʢʦʚʘ//ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. -2015. -ˉ 4 -2. -ʉ. 295 -297   

5. ɿʠʥʦʚʴʝʚʘ, ʀ. ʉ. ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʘ/ʀ. ʉ. ɿʠʥʦʚʴʝʚʘ, ʖ. 

ɺ. ɼʫʨʘʢʦʚʘ//ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʫʜʝʥʯʝʩʢʠʡ ʥʘʫʯʥʳʡ ʚʝʩʪʥʠʢ. -2015. -ˉ 4-2. - ʉ. 275 278   

6. ɿʠʥʦʚʴʝʚʘ ʀ.ʉ. ʆʙʱʝʝ ʠ ʦʩʦʙʝʥʥʦʝ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ / ʀ.ʉ. ɿʠʥʦʚʴʝʚʘ // ʉʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ. ï 2013. - ˉ11 (057). ï ʉ. 32-36. 

7. Morkovina S.S. Investigation of Entrepreneurial Structures Forest Management 

Performance of Forestry System in Sparsely Forest-Poor Region/ Morkovina S.S., E.M. 

Konovalova, I.V. Sibiriatkina, D. S. Bourtsev / Asian Social Science Vol.10, No 23, 2014 ISSN 

1911-2017 E ï ISSN 1911 2025 Published by Canadian Center of Science and Education 

8. ʄʦʨʢʦʚʠʥʘ ʉ. ʉ.ʈʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ [ʊʝʢʩʪ] / ʉ. ʉ. ʄʦʨʢʦʚʠʥʘ, ʖ. ʅ. ʉʪʝʧʘʥʦʚʘ // ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʳ. - 2015 - ˉ2. ʉ. 60-65. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.globalinnovationindex.org/Home
https://elibrary.ru/author_items.asp?refid=613303538&fam=%D0%97%D0%B8%D0%BD%D0%BE%D0%B2%D1%8C%D0%B5%D0%B2%D0%B0&init=%D0%98+%D0%A1
https://elibrary.ru/contents.asp?titleid=51165
https://elibrary.ru/author_items.asp?refid=627257951&fam=%D0%97%D0%B8%D0%BD%D0%BE%D0%B2%D1%8C%D0%B5%D0%B2%D0%B0&init=%D0%98+%D0%A1
https://elibrary.ru/author_items.asp?refid=627257951&fam=%D0%94%D1%83%D1%80%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0&init=%D0%AE+%D0%92
https://elibrary.ru/author_items.asp?refid=627257951&fam=%D0%94%D1%83%D1%80%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0&init=%D0%AE+%D0%92
https://elibrary.ru/author_items.asp?refid=627257951&fam=%D0%94%D1%83%D1%80%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0&init=%D0%AE+%D0%92
https://elibrary.ru/contents.asp?titleid=51165


çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

149 

 

ʋɼʂ 630*266 

ʈʆʃʔ ɿɸʑʀʊʅʓʍ ʅɸʉɸɾɼɽʅʀʁ ɺ ʋʃʋʏʐɽʅʀʀ ʕʂʆʃʆɻʀʏɽʉʂʀʍ 

ʋʉʃʆɺʀʁ ʃɸʅɼʐɸʌʊʆɺ 

THE ROLE OF PROTECTIVE PLANTATIONS IN IMPROVING THE 

ENVIRONMENTAL CONDITIONS OF LANDSCAPES 

  

 

 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ: ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʟʤʝʥʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʚ ʣʘʥʜʰʘʬʪʘʭ. ɺ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ ʦʪʤʝʯʘʝʪʩʷ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɺ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥʘʭ 25H (ʚʳʩʦʪ) ʥʘʩʘʞʜʝʥʠʡ ʩʨʝʜʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʜʫʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʚʳʰʝ ʥʘ 3,1-6,9% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʟʘʱʠʱʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʣʘʥʜʰʘʬʪʘ (35-40H). ɺ 

ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ ʩʨʝʜʠ ʘʞʫʨʥʳʭ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘʩʘʞʜʝʥʠʡ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ cʦʩʪʘʚʣʷʝʪ 34,8-36,8%, ʧʣʦʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 32,6-33,8%. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʟʦʥʘʤʠ 

ʚʣʠʷʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʫʥʢʪʘʤʠ (35-40H) ʨʘʚʥʘ 0,9-4,4%. ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʠʪʨʘʪʦʚ, ʯʪʦ ʟʘʚʠʩʠʪ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʩʘʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʢʘʟʳʚʘʶʪ ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. ɺ ʣʘʥʜʰʘʬʪʘʭ ʩʨʝʜʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʘʱʠʪʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ 0-30H ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʥʠʪʨʠʬʠʮʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʨʘʚʥʘ 46,4-

46,9 ʤʛ/ʢʛ, ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ï 42,1-42,9 ʤʛ/ʢʛ ʠ ʧʣʦʪʥʦʡ ï 36,4-36,8 ʤʛ/ʢʛ. ʅʘʠʙʦʣʴʰʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʥʠʪʨʠʬʠʮʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 6,0-10,3 ʤʛ/ʢʛ ʧʦʯʚʳ. 

Summary: Artificial linear plantations alter the environmental conditions in landscapes. 

During the growing season, microbiological activity is noted in the surface layer of soil. In the strip 

zones of 25H (heights) of stands, among the reclamation objects of wind-blown type, the cellulose-

destructive activity is higher by 3.1-6.9% compared with unprotected landscape areas (35-40H). On 

the soil cover, among plantations of openwork type, microbiological activity is 34.8-36.8%. 

Among plantations of dense type, microbiological activity is 32.6-33.8%. The difference between 

zones of influence and control points (35-40H) is 0.9-4.4%. A redistribution of nitrates occurs in 

the soil cover, which depends on the characteristics of the plantations that have a meliorative effect. 

In landscapes among biologically protective objects in the zone 0-30H of wind-blown structure the 

nitrifying activity is 46.4-46.9 mg / kg, in the openwork structure is 42.1-42.9 mg / kg, in the dense 

structure 36.4- 36.8 mg / kg. Plantations of wind-blown and openwork types have the greatest 

efficiency. They contribute to an increase in nitrifying activity of 6.0-10.3 mg / kg of soil. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ  ʨʦʣʴ,  ʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚ. 

Keywords: ecological reclamation role, protective plantings, soil activity. 

 

ɺɺɽɼɽʅʀɽ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚ ʚʦʧʨʦʩʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʦʤʧʣʝʢʩʘ ʦʙʫʩʪʨʦʡʩʪʚʘ ʣʘʥʜʰʘʬʪʦʚ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʝʚʠʜʥʳʝ ʷʚʣʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʟʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ [1,3]. ʅʘʫʢʘ ʠ ʧʨʘʢʪʠʢʘ ʥʫʞʜʘʶʪʩʷ ʚ 

ʜʦʧʦʣʥʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʟʝʤʝʣʴ. ʈʘʩʪʠʪʝʣʴʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʠʟʤʝʥʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʙʫʩʪʨʘʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ [4,5]. 

         

  ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʳʷʚʠʪʴ  ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʧʦʜ 

ʚʣʠʷʥʠʝʤ  ʩʠʩʪʝʤ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

 

ʄɸʊɽʈʀɸʃ  ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʟʫʯʝʥʠʝ ʵʢʦʣʦʛʦ-ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʳʧʦʣʥʷʣʦʩʴ 

ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʵʢʦʣʦʛʠʠ ʠ ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ [2]. ʎʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʫʪʸʤ ʥʘʭʦʞʜʝʥʠʷ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʪʢʘʥʠ 

(0,5 ʤĮ) ʚ ʩʣʦʝ ʧʦʯʚʳ (0-25 ʩʤ) ʚ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥʘʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ 

ʧʦʩʣʝʜʫʶʱʝʤ ʘʥʘʣʠʟʦʤ ʩʦʩʪʦʷʥʠʷ (ʦʧʳʪʳ 3 ïʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ). ʅʠʪʨʠʬʠʮʠʨʫʶʱʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ (0 ï 40 ʩʤ)  ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʧʨʠʧʦʣʦʩʥʳʭ 

ʟʦʥʘʭ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʮʝʥʦʟʦʚ. ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʠ ʘʛʨʦʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʠ ʣʠʥʝʡʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʅʦʚʦʫʩʤʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ  ʀʉʉʃɽɼʆɺɸʅʀʗ   ʀ   ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʩʦʚʦʢʫʧʥʦʡ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʦʙʦʛʘʱʸʥ 

ʮʝʣʣʶʣʦʟʦʨʘʟʣʫʱʘʶʱʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʇʦʯʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, 

ʛʜʝ ʝʸ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʷʚʣʷʝʪʩʷ  ʦʩʦʙʳʤ ʢʦʤʧʦʥʝʥʪʦʤ. 

ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ (ʪʘʙʣ. 1).   

ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ. ʉʨʝʜʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʜʫʚʘʝʤʦʡ 

ʩʪʨʫʢʪʫʨʳ ʧʨʠʙʘʚʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʟʦʥʝ 0 ï 25ʅ 

(ʚʳʩʦʪ) ʩʦʩʪʘʚʣʷʝʪ 3,1 ï 6,9%. ʄʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5ʅ 

(ʚʳʩʦʪ) ʚ ʟʘʚʝʪʨʝʥʥʫʶ ʩʪʦʨʦʥʫ (6,9%). ɼʘʞʝ ʥʘ ʫʜʘʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 25 ʅ (ʚʳʩʦʪ) 

ʨʘʟʣʠʯʠʷ ʩʦʩʪʘʚʣʷʶʪ 3,1%. ʄʠʥʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʧʣʦʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʨʘʟʣʠʯʠʷ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥ ʠ ʥʝʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʩʪʠʛʘʶʪ 0,9 ï 2,1 %. 

ʊʘʢ ʞʝ ʤʘʢʩʠʤʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʳʨʘʞʝʥ ʜʣʷ ʟʦʥ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ 5ʅ (ʚʳʩʦʪ). ʅʘ 

ʤʝʞʧʦʣʦʩʥʳʭ ʧʦʣʷʭ ʩʨʝʜʠ ʥʘʩʘʞʜʝʥʠʡ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʥʠʤʘʶʪ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʧʣʦʪʥʦʡ 

ʩʪʨʫʢʪʫʨʳ. ʈʘʟʥʠʮʘ ʚ ʜʘʥʥʳʭ ʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʘʭ (0 - 25 ʅ) ʠ ʢʦʥʪʨʦʣʴʥʳʭ (35 ʅ) 

ʜʦʩʪʠʛʘʝʪ 2,4 ï 4,4%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʫʯʰʠʤʠ ʟʘʱʠʪʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʧʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 

ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʦʙʲʝʢʪʳ ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʨʘʟʥʠʮʘ ʚ ʩʨʝʜʥʝʤ 

ʜʦʩʪʠʛʘʝʪ 2,4 -6,9%. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ (ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʘʷ) ʘʢʪʠʚʥʦʩʪʴ                             

ʧʦʯʚ ʚ ʩʠʩʪʝʤʝ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, % 

ʉʪʨʫʢʪʫʨʘ 

ʥʘʩʘʞʜʝʥʠʡ 

ʈʘʩʩʪʦʷʥʠʝ 

ʦʪ ʥʘʩʘʞʜʝ-

ʥʠʡ 

ɻʦʜʳ ʉʨʝʜʥʝʝ 

ʟʘ 3 ʛʦʜʘ 

ʈʘʟʥʠʮʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʥʪʨʦʣʶ 
2017 2018 2019 

 

ʇ 

5 ʅ3 37,3 49,0 43,9 43,4 6,9 

25 ʅ3 35,1 42,2 41,5 39,6 3,1 

35-40 ʅ(ʢ) 32,2 38,9 38,4 36,5 - 

 

ɸʞ 

5 ʅ3 34,5 40,3 35,6 36,8 4,4 

25 ʅ3 31,4 38,2 34,5 34,8 2,4 

35-40 ʅ(ʢ) 27,9 35,6 33,7 32,4 - 

 

ʅ 

5 ʅ3 28,5 36,8 36,1 33,8 2,1 

25 ʅ3 28,1 35,2 34,5 32,6 0,9 

35-40 ʅ(ʢ) 24,7 43,7 32,1 31,7 - 

ʇʨʠʤʝʯʘʥʠʝ: ʇ-ʧʨʦʜʫʚʘʝʤʘ ʩʪʨʫʢʪʫʨʘ (ʢʦʥʩʪʨʫʢʮʠʷ), ɸʞ ï ʘʞʫʨʥʘʷ, ʅ ï 

ʥʝʧʨʦʜʫʚʘʝʤʘʷ (ʧʣʦʪʥʘʷ) 

 

ʃʘʥʜʰʘʬʪʳ, ʦʙʫʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʧʦʯʚʝʥʥʳʭ ʥʠʪʨʘʪʦʚ. ʉʨʝʜʠ ʥʠʭ ʧʦ ʨʘʟʥʦʤʫ ʠʜʸʪ ʧʨʦʮʝʩʩ 

ʥʠʪʨʠʬʠʢʘʮʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʩʘʞʜʝʥʠʡ. 

ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʨʘʟʥʦʤʫ ʚʣʠʷʶʪ ʥʘ ʥʠʪʨʠʬʠʮʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʉʨʝʜʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʚ 

ʟʦʥʝ 0 ï 30 ʅ (ʚʳʩʦʪ) ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʧʦʯʚʳ 0 ï 20 ʩʤ  ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʥʠʪʨʠʬʠʢʘʮʠʠ 

ʩʦʩʪʘʚʠʣʘ 46,9 ʤʛ/ʢʛ, ʚ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ 21 - 40 ʩʤ ï 46,4 ʤʛ/ʢʛ. ɼʣʷ ʣʘʥʜʰʘʬʪʦʚ, ʛʜʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʥʘʩʘʞʜʝʥʠʷ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 

42,1 - 42,9 ʤʛ/ʢʛ. ʅʘʩʘʞʜʝʥʠʷ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥʘʭ ʘʢʢʘʤʫʣʠʨʫʶʪ 

ʧʦʯʚʝʥʥʳʝ ʥʠʪʨʘʪʳ (0 - 40 ʩʤ) ʩ ʧʦʢʘʟʘʪʝʣʝʤ 36,1 ï 36,8 ʤʛ/ʢʛ. ʅʘʠʙʦʣʝʝ ʣʫʯʰʠʤʠ ʧʦ 

ʥʠʪʨʠʬʠʮʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʷʚʣʷʶʪʩʷ ʥʘʩʘʞʜʝʥʠʷ 

ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 6,0 ï 10,3 

ʤʛ/ʢʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʦʥʘʤʠ ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʦʚ ʜʨʫʛʠʭ ʩʪʨʫʢʪʫʨ.  

 

ɺʓɺʆɼʓ   

ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ (0-25ʅ3) ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʢʘʟʘʪʝʣʴ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʣʷʝʪ 41,5 

%, ʘʞʫʨʥʦʡ ï 35,8 % ʠ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ï 33,2 %. ʄʘʢʩʠʤʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʪʤʝʯʘʣʦʩʴ ʚ 

2018 ʛʦʜʫ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5ʅ3 (49,0 %, 40,3 % ʠ 36,8 %). 
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ʅʠʪʨʠʬʠʮʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ (0 - 40 ʩʤ) ʚ ʟʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘʩʘʞʜʝʥʠʡ 

ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 46,4 - 46,9 ʤʛ/ʢʛ ʧʦʯʚʳ, ʯʪʦ ʙʦʣʴʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ 

ʚʣʠʷʥʠʷ ʘʞʫʨʥʳʭ ʥʘʩʘʞʜʝʥʡ (ʥʘ 4,0 ï 4,3 ʤʛ/ʢʛ) ʠ ʧʣʦʪʥʳʭ (ʥʘ 10,1 - 10,3 ʤʛ/ʢʛ). ʈʘʟʣʠʯʠʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʪʝʥʜʝʥʮʠʠ ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʛʘʨʷʭ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʣʝʪʦʤ 2010 ʛ. ʚ ʃʝʚʦʙʝʨʝʞʥʦʤ ʫʯʘʩʪʢʦʚʦʤ 

ʣʝʩʥʠʯʝʩʪʚʝ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʮʝʥʝʥʦ ʢʘʯʝʩʪʚʦ 

ʏʝʨʥʳʰʦʚ ʄ.ʇ., ʜʦʢʪʦʨ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʣʝʩʦʚʦʜʩʪʚʘ, ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ ʠ 

ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʈʦʩʩʠʷ, 

ɺʦʨʦʥʝʞ. 

ʄʦʢʰʠʥ ɺ.ʖ., ʤʘʛʠʩʪʨʘʥʪ ʃʝʩʥʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 
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ʩʤʳʢʘʶʱʠʭʩʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ. ʅʘ 1.01.2012 ʛ. ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʛʘʨʝʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ 

ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʩʦʩʪʘʚʠʣʘ 1114,9 ʛʘ, ʘ ʥʘ 1.01.2019 ʛ. ʠʭ ʧʣʦʱʘʜʴ 

ʩʦʢʨʘʪʠʣʘʩʴ ʚ 8 ʨʘʟ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʩʦʩʪʘʚʠʣʘ 

138 ʛʘ. ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʩʦʟʜʘʚʘʣʠʩʴ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ ʧʦʩʘʜʢʦʡ 2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʚ 

ʜʥʦ ʙʦʨʦʟʜ, ʥʘʨʝʟʘʥʥʳʭ ʧʣʫʛʦʤ ʇʂʃ-70, ʚʨʫʯʥʫʶ ʧʦʜ ʤʝʯ ʂʦʣʝʩʦʚʘ ʠʣʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʦ ʩ 

ʧʦʤʦʱʴʶ ʣʝʩʦʧʦʩʘʜʦʯʥʦʡ ʤʘʰʠʥ ʉʃʅ-1ɸ. ʇʨʠʞʠʚʘʝʤʦʩʪʴ 1-3-ʣʝʪʥʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʧʦ 

ʜʘʥʥʳʤ ʦʩʝʥʥʝʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʘʨʴʠʨʫʝʪ ʧʦ ʛʦʜʘʤ, ʩʦʩʪʘʚʣʷʷ ʥʘ ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʛʘʨʝʡ ʦʪ 

45 ʜʦ 66%. ʉʤʳʢʘʶʱʠʝʩʷ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʭʦʨʦʰʠʤ 

ʨʦʩʪʦʤ ʚ ʚʳʩʦʪʫ ʠ ʧʦ ʆʉʊʫ 56-99-93 ʦʮʝʥʝʥʳ I ʠʣʠ II ʢʣʘʩʩʘʤʠ ʢʘʯʝʩʪʚʘ. ʉʨʝʜʥʠʡ ʙʘʣʣ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ 1,16-1,23, ʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 1,25-

1,30. ʇʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʥʘ ʛʘʨʷʭ ʨʘʩʪʝʥʠʷ ʩʦʩʥʳ ʠʤʝʶʪ ʨʘʟʥʳʡ ʚʦʟʨʘʩʪ, 

ʦʪ 1 ʛʦʜʘ ʜʦ 8 ʣʝʪ, ʠ ʨʘʟʤʝʱʝʥʳ ʧʦ ʧʣʦʱʘʜʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʇʨʦʮʝʩʩ ʩʤʳʢʘʥʠʷ ʨʘʩʪʷʥʫʪ ʥʘ 

10 ʠ ʙʦʣʝʝ ʣʝʪ. ʄʘʢʩʠʤʫʤ ʧʨʠʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ ʫ ʨʘʩʪʝʥʠʡ ʚ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʤʝʯʝʥ ʥʘ 5-7 ʛʦʜʳ ʞʠʟʥʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 50-60 

ʩʤ ʚ ʛʦʜ. 

Summary: Forestry and technological features and tendencies of the process of natural and 

artificial reforestation in the burned areas formed after forest fires in the summer of 2010 in the 

Left-bank precinct forestry of the Suburban Forestry of the Voronezh Region have been 

considered. The quality of pine forest crops with close canopy has been estimated. As of 

01.01.2012, the total area of fires in the forest fund of Prigorodnoye Forestry (after the fires) 

amounted to 1114.9 hectares. As of 01.01.2019 their area decreased by 8 times due to natural and 

artificial reforestation and amounted to 138 hectares. Pine forest cultures were created in spring and 

autumn by planting 2-year-old seedlings in the bottom of furrows, cut by a PKL-70 plow, manually 

using Kolesov's planting iron or mechanized with the help of SLN-1A forestry machines. The 

survival of 1-3-year-old pine crops (according to the autumn inventory) varies by year, amounting 

from 45 to 66% in different areas of the burned areas. Pine forest crops with close canopy in the 

trial plots are characterized by good growth in height and are rated I or II quality classes according 

to 56-99-93 Industrial standard. The average sanitary condition of forest crops is 1.16-1.23, and the 

natural reforestation is 1.25-1.30. In case of natural reforestation on burning areas, pine plants have 

different ages, from 1 year to 8 years, and are unevenly distributed over the area. The closing 

process is extended for 10 years or more. The maximum increase in height in plants in the forming 

forest stands of natural origin was noted in 5-7 years of life. It is 50-60 cm per year. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʨʠ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʦʩʥʳ, 

ʧʨʠʞʠʚʘʝʤʦʩʪʴ, ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʨʦʩʪ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

Keywords: burned areas, natural and artificial pine reforestation, survival, preservation and 

growth of forest crops, quality assessment 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʠʛʦʨʦʜʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦ ɺʦʨʦʥʝʞʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʙʳʣʦ 

ʦʙʨʘʟʦʚʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʃʝʩʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ [1] ʚ 2008 ʛʦʜʫ ʥʘ ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʪʨʝʭ ʣʝʩʥʠʯʝʩʪʚ ʋʯʝʙʥʦ-ʆʧʳʪʥʦʛʦ ʣʝʩʭʦʟʘ ɺɻʃʊʋ (ʃʝʚʦʙʝʨʝʞʥʦʛʦ, ʇʨʘʚʦʙʝʨʝʞʥʦʛʦ ʠ 

ɾʠʚʦʪʠʥʦʚʩʢʦʛʦ), ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ (ʙʝʩʩʨʦʯʥʦʤ) ʧʦʣʴʟʦʚʘʥʠʠ.  
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ʊʝʨʨʠʪʦʨʠʷ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʦʨʦʜʩʢʦʡ 

ʯʝʨʪʝ ʛ. ɺʦʨʦʥʝʞʘ. ɽʛʦ ʧʣʦʱʘʜʴ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1.01.2017 ʛ. ʩʦʩʪʘʚʣʷʣʘ 12267,6 ʛʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʪʨʫʢʪʫʨʫ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʚʭʦʜʷʪ ʇʨʘʚʦʙʝʨʝʞʥʦʝ (3344,6 ʛʘ), 

ɾʠʚʦʪʠʥʦʚʩʢʦʝ (3852 ʛʘ) ʠ ʃʝʚʦʙʝʨʝʞʥʦʝ (5071 ʛʘ) ʫʯʘʩʪʢʦʚʳʝ ʣʝʩʥʠʯʝʩʪʚʘ. ɺʩʝ ʣʝʩʘ ï 

ʟʘʱʠʪʥʳʝ. ʆʥʠ ʘʢʪʠʚʥʦ ʧʦʩʝʱʘʶʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ ʧʦʯʪʠ ʢʨʫʛʣʳʡ ʛʦʜ. 

ɺ ʘʚʛʫʩʪʝ 2010 ʛ. ʯʘʩʪʴ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʃʝʚʦʙʝʨʝʞʥʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʙʳʣʘ 

ʦʭʚʘʯʝʥʘ ʠʥʪʝʥʩʠʚʥʳʤ ʚʝʨʭʦʚʳʤ ʣʝʩʥʳʤ ʧʦʞʘʨʦʤ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʦʥʠ ʙʳʣʠ 

ʧʨʦʡʜʝʥʳ ʥʠʟʦʚʳʤ ʧʦʞʘʨʦʤ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʣʠʩʴ ʛʘʨʠ 

ʠ ʛʦʨʝʣʴʥʠʢʠ. ʇʦʣʥʦʩʪʴʶ ʩʦʩʥʦʚʳʝ ʣʝʩʘ ʧʦʛʠʙʣʠ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 3,5 ʪʳʩ. ʛʘ. 

ʅʘʯʠʥʘʷ ʩ ʚʝʩʥʳ 2011 ʛ. ʥʘ ʨʘʩʯʠʱʝʥʥʳʭ ʦʪ ʧʦʛʠʙʰʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʛʘʨʷʭ 

ʧʨʦʚʦʜʠʣʠʩʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʫʜʝʥʪʦʚ 

ʃʝʩʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ ʯʘʩʪʠʯʥʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʌɻɹʆʋ ɺʆ çɺɻʃʊʋè, ʘ ʪʘʢʞʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʨʘʙʦʪʥʠʢʘʤʠ ʋʯʝʙʥʦ-ʆʧʳʪʥʦʛʦ ʣʝʩʭʦʟʘ ɺɻʃʊʋ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʣʝʩʘ ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʥʘ ʧʣʦʱʘʜʠ 2285 ʛʘ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1.01.2018 ʛ. ʧʣʦʱʘʜʴ ʛʘʨʝʡ ʚ 

ʇʨʠʛʦʨʦʜʥʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 138 ʛʘ. 

ʇʨʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʩʦʚ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʨʘʟʥʦʤ ʧʦ 

ʛʦʜʘʤ ʩʦʦʪʥʦʰʝʥʠʠ ʝʩʪʝʩʪʚʝʥʥʦʝ, ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ.  

ʅʘ ʜʦʤʠʥʠʨʫʶʱʝʡ ʧʦ ʧʣʦʱʘʜʠ ʯʘʩʪʠ ʛʘʨʝʡ ʚ ʃʝʚʦʙʝʨʝʞʥʦʤ ʫʯʘʩʪʢʦʚʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʫʪʝʤ ʨʫʯʥʦʡ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʧʦʩʘʜʢʠ 2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩ ʦʪʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʚ ʜʥʦ ʙʦʨʦʟʜ, 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʨʝʟʘʥʥʳʭ ʧʣʫʛʦʤ ʇʂʃ-70. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʦ ʚʳʷʚʣʝʥʠʝ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʘʨʷʭ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʦʩʣʝ ʣʝʩʥʳʭ 

ʧʦʞʘʨʦʚ ʚ ʃʝʚʦʙʝʨʝʞʥʦʤ ʫʯʘʩʪʢʦʚʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʣʝʪʦʤ 2010 ʛʦʜʘ, ʠ ʦʮʝʥʢʘ ʝʛʦ ʢʘʯʝʩʪʚʘ. 

 
ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʫʯʘʩʪʢʠ ʛʘʨʝʡ, ʦʩʪʘʚʣʝʥʥʳʝ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠ ʛʘʨʠ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʧʦʩʘʜʢʦʡ 2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʚʨʫʯʥʫʶ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʩʧʦʩʦʙʦʤ, ʘ ʪʘʢʞʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, 

ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʛʘʨʷʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ. ʇʨʠ ʟʘʢʣʘʜʢʝ ʚʨʝʤʝʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ, ʤʘʨʰʨʫʪʥʳʭ 

ʭʦʜʦʚ ʠ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʠʧʦʚʳʝ ʤʝʪʦʜʠʢʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʥʝʩʦʤʢʥʫʚʰʠʭʩʷ ʠ 

ʩʤʳʢʘʶʱʠʭʩʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. ʆʮʝʥʢʘ ʠʭ ʢʘʯʝʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʆʉʊʘ 56-99-93. çʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘè [2]. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʘ ʛʘʨʷʭ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʧʦ ʪʨʠ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ ʚ ʩʤʳʢʘʶʱʠʭʩʷ ʤʦʣʦʜʥʷʢʘʭ ʩʦʩʥʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʚ ʥʠʭ ʢʦʤʧʣʝʢʩʘ ʥʝʦʙʭʦʜʠʤʳʭ ʫʯʝʪʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠ ʦʮʝʥʦʯʥʳʭ ʨʘʙʦʪ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʍʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʣʝʩʘʭ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʙʦʪʳ 

ʧʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʣʝʩʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʋʯʝʙʥʦ-ʆʧʳʪʥʳʡ ʣʝʩʭʦʟ ʌɻɹʆʋ ɺʆ 
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çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ʌ. ʄʦʨʦʟʦʚʘè ʥʘ 

ʧʨʘʚʘʭ ʧʦʩʪʦʷʥʥʦʛʦ (ʙʝʩʩʨʦʯʥʦʛʦ) ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʦʝʢʪʦʤ ʦʩʚʦʝʥʠʷ ʣʝʩʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʛʘʨʷʭ ʟʘ ʧʝʨʚʳʝ 10 ʣʝʪ ʮʠʢʣʠʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʥʳʝ ʧʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʭʚʦʡʥʳʝ ʤʦʣʦʜʥʷʢʠ (ʩʤʝʰʘʥʥʳʝ, 

ʯʠʩʪʳʝ ʧʦ ʩʦʩʪʘʚʫ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ), ʩ ʨʘʟʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ʃʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʤʦʣʦʜʥʷʢʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʛʘʨʷʭ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ʃʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘ ʛʘʨʷʭ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ˉ  ̄

ɺʇʇ 
ʉʦʩʪʘʚ 

ɺʦʟʨʘʩʪ 

ʨʘʩʪʝʥʠʡ, 

ʣʝʪ 

ʉʨʝʜʥʠʝ ʏʠʩʣʦ 

ʨʘʩʪʝʥʠʡ, 

ʰʪ. /ʛʘ 

ʊʋʄ ɹʦʥʠʪʝʪ 
ɿʘʧʘʩ, 

ʤ
3
/ʛʘ, 

ʉʘʥʠʪʘʨʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, 

ʙʘʣʣ 

ʂʣʘʩʩ 

ʢʘʯʝʩʪʚʘ 
ʅ, 

ʤ 

ɼ, 

ʩʤ 

1 9ʉʦ1ɹ 1-8 1,7 1,6 1250 ɺ2 II  4 1,32 - 

2 10ʉʦ 1-8 1,6 1,5 1130 ɺ2 III  3 1,30 - 

3 10ʉʦ 1-8 1,5 1,4 900 ɺ2 III  2 1,25 - 

4 10ʉʦ 8 1,8 2,1 2885 ɺ2 I 8 1,16 1 

5 10ʉʦ 8 1,7 2,0 3000 ɺ2 II  5 1,18 1 

6 10ʉʦ 8 1,8 2,1 3150 ɺ2 I 7 1,20 1 
ʇʨʠʤʝʯʘʥʠʝ. ɺʇʇ 1-3 ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʤʦʣʦʜʥʷʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ɺʇʇ 3-6 ï ʣʝʩʥʳʝ 

ʢʫʣʴʪʫʨʳ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʦʷʥʠʝ, ʨʦʩʪ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʛʘʨʠ ʃʝʚʦʙʝʨʝʞʥʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (ɺʇʇ ˉ2). 
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ʌʦʪʦʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʦʩʪ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʤʦʣʦʜʥʷʢʦʚ ʥʘ ʛʘʨʷʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʤʳʢʘʶʱʠʝʩʷ ʚ ʨʷʜʘʭ 8-ʣʝʪʥʠʝ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʥʘ ʛʘʨʷʭ  

ʃʝʚʦʙʝʨʝʞʥʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ (ɺʇʇ ˉ4) 

 

ɺʦʟʨʘʩʪ ʨʘʩʪʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʥʘ ʛʘʨʷʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʛʦʜʘ ʜʦ 8 

ʣʝʪ, ʘ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦ ʚʦʟʨʘʩʪʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʥʘʣʝʪʘ ʠ 

ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ ʩʦʩʥʳ, ʠʭ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʚʩʭʦʞʝʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʥʦʩʪʴʶ 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʚʩʭʦʜʦʚ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʫʩʣʦʚʠʡ ʧʦʛʦʜʳ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʅʘ ʫʯʘʩʪʢʘʭ ʛʘʨʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʩʪʝʥ ʨʘʩʪʫʱʝʛʦ 

ʣʝʩʘ, ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʤʝʪʥʦ ʣʫʯʰʝ, ʘ ʛʫʩʪʦʪʘ ʩʘʤʦʩʝʚʘ ï 

ʙʦʣʴʰʝ (ʜʦ 5-6,5 ʪʳʩ. ʰʪ. /ʛʘ), ʯʝʤ ʥʘ ʫʯʘʩʪʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ 

ʦʪ ʦʧʫʰʝʢ ʣʝʩʘ. ʇʦʵʪʦʤʫ ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ 50-100-ʤʝʪʨʦʚʫʶ ʧʦʣʦʩʫ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʛʘʨʝʡ, ʧʨʠʤʳʢʘʶʱʫʶ ʢ ʩʪʝʥʘʤ ʣʝʩʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʪʘʚʣʷʪʴ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ. 

ɺ ʧʝʨʚʳʝ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʛʦʜʳ ʧʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʛʠʙʰʠʤ ʦʪ ʧʦʞʘʨʘ ʤʘʪʝʨʠʥʩʢʠʤ ʥʘʩʘʞʜʝʥʠʝʤ ʦʙʝʜʥʝʥ ʜʦ 1-3 ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʥʦʡ (90-10%) ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ 

ʧʦʚʠʩʣʦʡ ʩʝʤʝʥʥʦʛʦ ʠ ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʠ ʨʝʜʢʦ ï ʦʩʠʥʦʡ ʩʝʤʝʥʥʦʛʦ ʠ 

ʧʦʨʦʩʣʝʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʊʨʘʚʷʥʦʡ ʧʦʢʨʦʚ ï ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʣʘʢʦʚ. 

ʅʘ ʛʘʨʷʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʝʞʠʤʠ ʚʳʨʫʙʢʘʤʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 7-8 ʣʝʪ ʧʦʣʥʦʩʪʴʶ 

ʦʪʩʫʪʩʪʚʫʝʪ ʫʛʨʦʟʘ ʟʘʛʣʫʰʝʥʠʷ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʥʘ ʚʦʟʦʙʥʦʚʣʷʶʱʠʭʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ ʛʘʨʷʭ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʩʚʝʪʣʝʥʠʡ ʜʦ 10-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. 
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ʉʫʱʝʩʪʚʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ ʧʦʣʦʞʝʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ çʇʨʘʚʠʣ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷè 

[3] ʧʨʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʥʘ ʛʘʨʷʭ ʇʨʠʛʦʨʦʜʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʥʝ ʚʳʷʚʣʝʥʦ.  

ʆʪʜʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 2019 ʛ. ʚ ʤʘʪʝʨʠʘʣʘʭ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʃʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ: ʧʨʘʢʪʠʢʘ, ʥʘʫʢʘ, 

ʦʙʨʘʟʦʚʘʥʠʝè (ʛ. ɻʦʤʝʣʴ, ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ) [4]. 

 

ɺʓɺʆɼʓ 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘ ʛʘʨʷʭ ʃʝʚʦʙʝʨʝʞʥʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʇʨʠʛʦʨʦʜʥʦʛʦ  

ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2019 ʛ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʇʨʠ ʦʩʪʘʚʣʝʥʠʠ ʛʘʨʝʡ ʧʦʜ ʝʩʪʝʩʪʚʝʥʥʦʝ ʟʘʨʘʱʠʚʘʥʠʝ ʥʘ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ 

ʨʘʟʨʝʞʝʥʥʳʝ ʩʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʥʝʙʦʣʴʰʦʡ ʧʨʠʤʝʩʴʶ ʙʝʨʝʟʳ. ʈʘʩʪʝʥʠʷ ʩʦʩʥʳ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʧʣʦʱʘʜʠ ʨʝʜʢʦ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʀʭ ʚʦʟʨʘʩʪ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 8 ʣʝʪ. ɺ 

ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʥʘ ʩʚʦʙʦʜʝ ʢʨʦʥʘ ʫ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʰʠʨʦʢʘʷ, ʦʧʫʱʝʥʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʘ 

ʚʚʝʨʭ ʧʦ ʚʝʨʪʠʢʘʣʠ ï ʚʳʧʫʢʣʦ-ʢʦʥʫʩʦʚʠʜʥʘʷ. ɻʦʜʠʯʥʳʡ ʧʨʠʨʦʩʪ ʩʦʩʝʥʦʢ ʚ ʚʳʩʦʪʫ ʥʘʯʠʥʘʝʪ 

ʩʪʘʙʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʩ 3-ʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʉʧʫʩʪʷ 8 ʣʝʪ ʧʦʩʣʝ ʧʦʞʘʨʦʚ ʦʙʱʘʷ ʛʫʩʪʦʪʘ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʛʘʨʠ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ (1-8 ʣʝʪ) ʠ 

ʚʳʩʦʪʳ (0,1-1,5 ʤ) ʥʝ ʧʨʝʚʳʰʘʝʪ 2,0-2,5 ʪʳʩ. ʰʪ./ʛʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʱʝʝ ʩʤʳʢʘʥʠʝ ʢʨʦʥ 

ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʞʠʜʘʝʪʩʷ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʚ 10-12-ʣʝʪʥʝʤ 

ʚʦʟʨʘʩʪʝ. ʏʝʤ ʤʝʥʴʰʝ ʛʫʩʪʦʪʘ ʨʘʩʪʝʥʠʡ, ʪʝʤ ʧʦʟʜʥʝʝ ʧʨʦʠʟʦʡʜʝʪ ʩʤʳʢʘʥʠʝ ʠʭ ʢʨʦʥ. 

ʇʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʨʘʟʤʝʱʝʥʠʝ ʨʘʩʪʝʥʠʡ ʩʦʩʥʳ ʙʦʣʝʝ 

ʫʧʦʨʷʜʦʯʝʥʥʦʝ, ʯʝʤ ʧʨʠ ʝʩʪʝʩʪʚʝʥʥʦʤ. ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ ʩʦʟʜʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ 

ʩ ʦʜʠʥʘʢʦʚʦʡ ʰʠʨʠʥʦʡ ʤʝʞʜʫʨʷʜʠʡ (2,5-3,0 ʤ) ʠ ʦʜʠʥʘʢʦʚʳʤ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʩʝʷʥʮʘʤʠ 

ʚ ʨʷʜʘʭ (0,7-1,0 ʤ). ʌʦʨʤʘ ʢʨʦʥʳ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʩʪʝʥʠʡ ʚ ʩʤʳʢʘʶʱʠʭʩʷ 8-ʣʝʪʥʠʭ ʣʝʩʥʳʭ 

ʢʫʣʴʪʫʨʘʭ ʥʝʧʨʘʚʠʣʴʥʘʷ. ɺ ʧʨʦʝʢʮʠʠ ʦʥʘ ʩʣʝʛʢʘ ʩʧʣʶʱʝʥʥʘʷ ʚ ʨʷʜʘʭ ʠ ʙʦʣʝʝ ʚʳʪʷʥʫʪʘʷ 

ʤʝʞʜʫ ʨʷʜʘʤʠ. ʇʨʠ ʚʳʩʦʢʦʡ ʧʨʠʞʠʚʘʝʤʦʩʪʠ (85-90% ʠ ʙʦʣʝʝ) ʩʤʳʢʘʥʠʝ ʢʨʦʥ ʨʘʩʪʝʥʠʡ ʚ 

ʨʷʜʘʭ, ʚʳʩʘʞʝʥʥʳʭ ʯʝʨʝʟ 0,75 ʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʚ 5-6-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ. ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

ʩʦʩʥʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʢʣʘʩʩʦʤ ʢʘʯʝʩʪʚʘ. ʋ ʚʩʝʭ ʨʘʩʪʝʥʠʡ ʢʦʥʯʠʢʠ ʭʚʦʠʥʦʢ 

ʥʘ ʧʦʙʝʛʘʭ ʪʝʢʫʱʝʛʦ ʛʦʜʘ ʠʤʝʶʪ ʞʝʣʪʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʠʟ-ʟʘ ʠʟʙʳʪʢʘ ʚ ʧʦʯʚʝ ʢʘʣʠʷ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʥʘ ɺʇʇ-4, ɺʇʇ-5 ʠ ɺʇʇ-6 ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʦʩʪʘʚʠʣʦ: ʟʜʦʨʦʚʳʝ ï 82 - 89 ʠ 84 %, ʦʩʣʘʙʣʝʥʥʳʝ ï 10 ï 5 ï 11 %, ʙʦʣʴʥʳʝ ï 3 ï 

5 ï 3 %.ʉʫʭʠʝ ʨʘʩʪʝʥʠʷ ʥʘ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ. ʋʩʳʭʘʶʱʠʝ ʨʘʩʪʝʥʠʷ ʝʩʪʴ ʪʦʣʴʢʦ ʥʘ ɺʇʇ-5 (1 

ʰʪ.) ʠ ɺʇʇ-6 (2 ʰʪ.). ʉʨʝʜʥʠʡ ʙʘʣʣ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʫʣʴʪʫʨ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,16 ʜʦ 

1,23.  
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʇʈɽɼʉʊɸɺʃɽʅʀɽ ʉʊʈʋʂʊʋʈʓ ʇʈʆʎɽʉʉɸ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɺ ʄʋʃʔʊʀɸɻɽʅʊʅʆʁ ʉʈɽɼɽ ɺʂɹʄ 

MATHEMATICAL REPRESENTATION OF THE STRUCTURE OF THE DESIGN PROCESS 

IN THE MULTIAAGENT ENVIRONMENT OF VIRTUAL DESIGN OFFICE FURNITURE 

 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ 

ʤʫʣʴʪʠʘʛʝʥʪʥʦʤ ʧʦʜʭʦʜʝ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ 

ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʨʝʜʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ ʙʶʨʦ ʤʝʙʝʣʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʫʣʴʪʠʘʛʝʥʪʥʦʡ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ. 

Summary: The structure of the design process with a multi-agent approach to solving the 

problem of controlling the design process in a distributed environment of a virtual furniture design 

bureau is considered, based on the use of a multi-agent network model. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʤʫʣʴʪʠʘʛʝʥʪʥʘʷ ʩʝʪʝʚʘʷ 

ʤʦʜʝʣʴ, ʚʠʨʪʫʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ ʤʝʙʝʣʠ, ʵʪʘʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʝʢʪ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘʤʠ, ʘʛʝʥʪ, ʤʝʪʘʛʨʘʬ 

Keywords: automated design, multi-agent system, virtual desing office furniture, project 

stages, model operations, project, manage the design process, agent, metagraphy. 

 
ɺɺɽɼɽʅʀɽ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʦʛʦ 

ñʤʦʥʦʣʠʪʥʦʛʦò ʦʙʲʝʢʪʘ ʠʣʠ ʚ ʚʠʜʝ ʠʝʨʘʨʭʠʠ ʧʦʜʧʨʦʮʝʩʩʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤ ʦʙʲʝʢʪʦʤ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʫʪʦʯʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʧʦʣʥʠʪʴ ʝʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʚ ʥʝʤ ʙʘʟʦʚʦʛʦ, ʪ.ʝ. ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 

(ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ - ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʦʝʢʪʘ). ʕʪʦ ʪʝʤ ʙʦʣʝʝ ʚʘʞʥʦ, ʯʪʦ 

ʩʚʦʡʩʪʚʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. ʆʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʩʠʩʪʝʤʳ 

ʄʝʰʢʦʚ ɼ.ɸ.,  

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. ʄʦʨʦʟʦʚʘ, 

ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ. 
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ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʥʘʷ ʧʨʦʮʝʜʫʨʘ (ʇʇ), ʧʦʩʢʦʣʴʢʫ ʪʦʣʴʢʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ.[1] 

ʇʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʧʦʣʫʯʘʝʤʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʦʡ ʧʨʦʮʝʜʫʨʳ, 

ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʚʠʜʦʚ: ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ. ʆʪʥʝʩʝʥʠʝ 

ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʢʘʢ ʥʘ ʵʪʘʧʝ ʜʘʥʥʦʡ 

ʧʨʦʝʢʪʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʪʘʢ ʠ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ (ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʤʘʨʰʨʫʪʫ) ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʝʨʝʚʦʜ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʚ 

ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʠʥʠʮʠʠʨʦʚʘʪʴʩʷ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ɼʣʷ ʮʝʣʝʡ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʶʱʝʛʦʩʷ ʚ ʨʘʤʢʘʭ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ 

ʦʙʨʘʙʦʪʢʠ, ʥʠʞʝ ʚʚʝʜʝʥʳ ʜʚʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦʥʷʪʠʷ - ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʝʢʪʥʘʷ ʧʨʦʮʝʜʫʨʘ 

(ʂʇʇ) ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ (ʂʇʈ).[1] 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʂʇʇ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʦʬʦʨʤʣʝʥʥʦʝ ʚ 

ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʧʝʨʝʜʘʯʠ ʚ ʦʧʝʨʘʪʠʚʥʦʝ 

ʭʨʘʥʠʣʠʱʝ ʢʦʥʪʝʡʥʝʨʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʉɸʇʈ. 

ʇʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʂʇʇ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩʥʦʝ 

ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ (ʂʇʈ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʬʘʡʣʦʚ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ, ʂʇʈ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʢʦʥʪʝʡʥʝʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʘʢ ʧʨʦʝʢʪʥʫʶ, ʪʘʢ ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠ 

ʧʝʨʝʜʘʝʪʩʷ ʚ ʦʙʣʘʯʥʦʝ ʭʨʘʥʠʣʠʱʝ ʢʦʥʪʝʡʥʝʨʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʜʘʥʥʳʝ 

ʭʨʘʥʷʪʩʷ ʥʘ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚ ʩʝʪʠ ʩʝʨʚʝʨʘʭ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʥʘʙʦʨʘ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʩʚʷʟʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ (ʈʠʩ.1).  

P1
P2

P3

P9P5 P7

P6

P8

P10P4

ʇʘʨʘʣʣʝʣɹʥr ʝ 

ʫʯʘʩʪʢʠ 

ʢʦʥʚʝʝʨʘ

 

ʈʠʩʫʥʦʢ 1 - ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ-ʧʘʨʘʣʣʝʣʴʥʳʡ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ: Pi 

ï i-ʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʮʝʜʫʨʘ 

 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʤʘʨʰʨʫʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʟʘʚʠʩʠʤʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʧʨʦʝʢʪʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʜʦʧʫʩʢʘʶʱʠʝ ʪʦʣʴʢʦ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ, ʪʘʢ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ, ʜʦʧʫʩʢʘʶʱʠʝ ʧʨʠ 

ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʨʝʩʫʨʩʦʚ ʧʘʨʘʣʣʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʦʥʚʝʡʝʨʥʘʷ 

ʩʭʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ, ʨʝʘʣʠʟʫʶʱʘʷ ʧʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʉɸʇʈ, ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʚʳʧʦʣʥʝʥʠʷ.  

ʄʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ (ʦʨʛʨʘʬ) G(P,E), ʚʝʨʰʠʥʳ P ʢʦʪʦʨʦʛʦ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʨʰʨʫʪʘ, ʘ ʜʫʛʠ E ï ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʚʷʟʷʤʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ. 

ɺ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨʘʭ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʧʨʦʝʢʪʥʳʝ ʦʧʝʨʘʮʠʠ (ʇʆ), 

ʩʦʩʪʦʷʱʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʠʟ ʦʪʜʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ ʩʪʨʫʢʪʫʨʘ ʂʇʇ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʙʦʨʦʤ ʇʆ, ʩʚʷʟʘʥʥʳʭ ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʤʝʞʜʫ ʩʦʙʦʡ. ʂʘʞʜʘʷ ʇʆ ʢʘʢ 

ʝʜʠʥʠʯʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʝʢʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʝʘʣʠʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʧʨʦʝʢʪʥʦʡ ʟʘʜʘʯʠ. 

ʇʦʷʩʥʠʤ ʩʫʪʴ ʵʪʠʭ ʧʦʥʷʪʠʡ ʥʘ ʧʨʠʤʝʨʝ ʚʠʨʪʫʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʙʶʨʦ ʤʝʙʝʣʠ 

(ɺʂɹʄ) [2]. 

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ, ʩʦʟʜʘʥʠʝ ʩʙʦʨʦʯʥʳʭ ʯʝʨʪʝʞʝʡ ʠ ʢʘʨʪ ʨʘʩʢʨʦʷ ï ʵʪʦ, 

ʫʯʠʪʳʚʘʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʉɸʇʈ (ɿɸʆ "ɸʉʂʆʅ", ʆʆʆ 

"ɹɸɿʀʉ-ʎʝʥʪʨ" ʠ ʜʨ.), ʧʨʦʝʢʪʥʳʝ ʦʧʝʨʘʮʠʠ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ï ʵʪʦ ʧʨʦʝʢʪʥʘʷ ʧʨʦʮʝʜʫʨʘ. 

ʈʇ

ʌʊɿ

ʈʄ

ʌʏ

ʌʂʈ

ʌʉ

ʌʊʆ

ʈʊɿ

 

ʈʠʩʫʥʦʢ 2 - ʌʨʘʛʤʝʥʪ ʤʝʪʘʛʨʘʬʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ɹʄʇ ʘʛʝʥʪʘ-ʠʩʧʦʣʥʠʪʝʣʷ: ʈʊɿ, 

ʌʊɿ ï ʨʘʟʨʘʙʦʪʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʊɿ, ʈʇ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ, ʈʄ ï ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ, 

ʌʂʈ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʪ ʨʘʩʢʨʦʷ, ʌʏ, ʌʉ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʯʝʨʪʝʞʝʡ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ, 

ʌʊʆ -  ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʙʣʠʮʳ ʦʧʝʨʘʮʠʡ. 
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʨʘʩʧʨʝʜʝʣʸʥʥʘʷ ʩʨʝʜʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ɺʂɹʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʘʛʝʥʪʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʘ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʳ ʥʘ ʧʨʦʝʢʪʥʳʝ 

ʧʨʦʮʝʜʫʨʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʩʪʦʷʪ ʠʟ ʇʆ. ʇʦʜʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚʣʦʞʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʘʛʝʥʪʘ-ʠʩʧʦʣʥʠʪʝʣʷ (ɸʀ) 

(ʨʠʩʫʥʦʢ 2)  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʝʢʪʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʢʘʢ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ (ʈʇ) 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʤʝʪʘʚʝʨʰʠʥʳ ʤʝʪʘʛʨʘʬʘ ɸʀ. 

ʄʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʈʇ=(ʈ{ʌʂʈ, ʈʄ, ʌʏ, ʌʉ, ʌʊʆ}ɽ,ɽʤ) 

ʛʜʝ ʈ ï ʧʦʨʦʞʜʘʶʱʝʝ ʤʥʦʞʝʩʪʚʦ;  ï ʤʥʦʞʝʩʪʚʦ ʤʝʪʘʚʝʨʰʠʥ; E ï ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʤʥʦʞʝʩʪʚʝ ʈʇ; Eʄ ï ʤʥʦʞʝʩʪʚʦ ʤʝʪʘʨʸʙʝʨ, ʦʧʨʝʜʝʣʸʥʥʳʭ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʄʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ ʤʝʪʘʛʨʘʬʘ ʈʇ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʤʝʪʘʚʝʨʰʠʥ ʌʂʈ, ʈʄ, ʌʏ, 

ʌʉ, ʌʊʆ, ʩʦʜʝʨʞʘʱʠʭ ʧʨʦʠʟʚʦʣʴʥʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʨ ʠ ʤʥʦʞʝʩʪʚʘ ʈ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʝʨʰʠʥʘ pi ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʝʢʪʥʦʝ ʜʝʡʩʪʚʠʝ ʠ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʦʡ, 

ʪʘʢ ʢʘʢ ʥʝ ʩʫʱʝʩʪʚʫʝʪ 
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C ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʘʛʝʥʪʘ ʜʦʣʞʥʘ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʯʥʝʤ ʪʠʧʦʚʳʭ ʦʧʝʨʘʮʠʡ: 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʉʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʩʪʨʫʢʪʫʨʳ 

ɺʂɹʄ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʝʢʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʂʇʇ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʤʘʨʰʨʫʪʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʬʫʥʢʮʠʠ ʘʛʝʥʪʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʇʦʥʷʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ.  ɺ ʯʝʤ ʩʫʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʬʨʘʥʯʘʡʟʠʥʛʘ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ ʙʠʟʥʝʩʘ. ɽʩʪʴ ʣʠ ʙʫʜʫʱʝʝ ʫ ʜʘʥʥʦʡ ʤʦʜʝʣʠ.  

ʄʦʞʥʦ ʣʠ ʨʝʘʣʠʟʦʚʘʪʴ ʠ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ, ʨʘʩʩʤʦʪʨʠʤ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ. ʇʨʦʠʟʚʦʜʩʪʚʦ ï ʪʦʪ 

ʩʝʛʤʝʥʪ ʨʳʥʢʘ, ʢʦʪʦʨʳʡ ʧʨʠʥʦʩʠʪ ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʦʣʴʟʫ ʥʝ ʪʦʣʴʢʦ ʩʘʤʦʤʫ ʙʠʟʥʝʩʤʝʥʫ, ʥʦ ʠ 

ʦʙʱʝʩʪʚʫ ʚ ʮʝʣʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʪʨʫʜʥʦʩʪʝʡ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʭʦʪʷʪ ʥʘʯʘʪʴ 

ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ.  

ʇʨʦʮʝʩʩ ʵʪʦʪ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʪʨʘʪ, ʥʦ ʠ ʟʥʘʥʠʡ, ʚʨʝʤʝʥʠ, ʫʩʝʨʜʠʷ. ɽʩʣʠ ʯʝʣʦʚʝʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪʢʨʳʚʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ, ʧʫʩʪʴ ʠ ʥʝʙʦʣʴʰʦʝ, ʙʦʠʪʩʷ, ʦʥ ʚʩʝʛʜʘ ʤʦʞʝʪ 

ʧʨʠʦʙʨʝʩʪʠ ʬʨʘʥʰʠʟʫ, ʪ.ʢ. ʧʨʦʮʝʩʩʳ ʦʪʣʘʞʝʥʳ, ʟʘʧʫʱʝʥʳ ʠ ʩʪʘʙʠʣʴʥʦ ʨʘʙʦʪʘʶʪ, ʥʘ 

ʧʨʠʤʝʨʝ ʬʨʘʥʯʘʡʟʝʨʘ. ʀʟ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʚʳ ʫʟʥʘʝʪʝ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʘʩʧʝʢʪʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʙʝʨʫʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʤʦʜʝʣʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʬʨʘʥʯʘʡʟʠʥʛʘ. 

Summary: The concept of production.  What is the essence of production franchising.  

Positive and negative sides of business. Does this model have a future?  Whether it is possible to 

implement and work successfully, we will consider in this article. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ, ʬʨʘʥʰʠʟʘ, ʬʨʘʥʯʘʟʝʨ, 

ʬʨʘʥʯʘʡʟʠʥʛ.  

Keywords: Production franchising, franchise, franchisor, franchisee. 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʠʟʚʦʜʩʪʚʦ - ʯʪʦ ʵʪʦ ʟʘ ʩʝʢʪʦʨ ʚ ʵʢʦʥʦʤʠʢʝ, ʝʩʪʴ ʣʠ ʩʣʦʞʥʦʩʪʠ ʠ çʧʦʜʚʦʜʥʳʝ 

ʢʘʤʥʠè ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ? ʇʦʧʳʪʘʝʤʩʷ ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʩ ʢʘʢʠʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʠʜʝʪʩʷ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ, 

ʨʝʘʣʠʟʦʚʳʚʘʷ ʜʘʥʥʫʶ ʟʘʜʘʯʫ. ʕʪʦʪ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʩʣʦʞʝʥ, ʨʘʙʦʪʘʪʴ ʚ ʥʝʤ ʥʝʣʝʛʢʦ, ʥʝ 

ʛʦʚʦʨʷ ʫʞʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ 

ʩʬʝʨʝ ʫʩʣʫʛ ʠʣʠ ʪʦʨʛʦʚʣʠ ʢʫʜʘ ʧʨʦʱʝ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ , ʚʳʷʚʣʝʥʠʝ , ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ ʩʝʛʦʜʥʷ. ʂʘʢʠʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʘʩʧʝʢʪʳ ʠ ʩ ʢʘʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠʜʝʪʩʷ ʩʪʦʣʢʥʫʪʴʩʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʡ ʙʠʟʥʝʩ-

ʤʦʜʝʣʠ. 
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ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʦ ʜʘʥʥʦʡ ʪʝʤʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʫʙʣʠʢʘʮʠʡ ʚ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʤʝ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʬʨʘʥʯʘʡʟʠʥʛè. ʩʤ. ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʥʷʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʨʘʥʰʠʟʘ ï ʯʪʦ ʵʪʦ ʪʘʢʦʝ? ʅʘ ʨʦʩʩʠʡʩʢʦʤ 

ʨʳʥʢʝ ʬʨʘʥʰʠʟ ʝʩʪʴ ʥʝ ʪʘʢ ʤʥʦʛʦ ʩʝʛʤʝʥʪʦʚ. ɹʦʣʴʰʝ Ĳ ʟʘʥʠʤʘʶʪ ʪʦʨʛʦʚʳʝ ʬʨʘʥʰʠʟʳ ʠ 

ʬʨʘʥʰʠʟʳ ʩʬʝʨʳ ʫʩʣʫʛ. ʄʝʥʴʰʝ 1% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʨʘʥʰʠʟʳ. ɺ ʯʝʤ ʞʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ ʪʘʢʦʤʫ ʩʦʛʣʘʰʝʥʠʶ? ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʬʨʘʥʰʠʟʘ 

ʚʩʝʛʜʘ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

1. ʧʦʟʚʦʣʷʝʪ ʬʨʘʥʯʘʡʟʠ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʪʦʚʘʨ, ʥʝ ʠʤʝʶʱʠʡ ʘʥʘʣʦʛʦʚ ʠ 

ʫʞʝ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʠʡ ʩʝʙʷ , ʥʘʧʨʠʤʝʨ , ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ; 

2.  ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʝʱʝ ʠ 

ʥʘʣʘʞʠʚʘʥʠʝ ʢʘʥʘʣʦʚ ʩʙʳʪʘ ʧʨʦʜʫʢʮʠʠ (ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ). ʀʥʦʛʜʘ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʦʰʠʙʦʯʥʦ ʧʨʠʥʠʤʘʶʪ ʧʨʝʜʣʘʛʘʝʤʦʝ ʩʦʛʣʘʰʝʥʠʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʬʨʘʥʰʠʟʫ. ʅʘʧʨʠʤʝʨ, ʩʘʤ ʬʨʘʥʯʘʡʟʝʨ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʚʘʨʘ, 

ʪʦʛʜʘ ʢʘʢ ʝʛʦ ʬʨʘʥʯʘʡʟʠ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʅʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʬʨʘʥʰʠʟʝ ʫʞʝ ʥʝ ʠʜʝʪ. ʆʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʦʨʛʦʚʣʝ ʠʣʠ ʜʠʣʝʨʩʢʦʡ ʩʝʪʠ. ʅʝ 

ʢʘʞʜʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʛʦʪʦʚ ʧʨʠʦʙʨʝʩʪʠ ʬʨʘʥʰʠʟʫ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʪʨʘʭ ʦʙʳʯʥʦ 

ʩʚʷʟʘʥ ʩ ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʨʫʜʥʦʩʪʝʡ. ɽʩʣʠ ʨʘʟʦʙʨʘʪʴʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ, 

ʦʢʘʞʝʪʩʷ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ï ʠʥʪʝʨʝʩʥʳʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʚʠʜ ʙʠʟʥʝʩʘ. ʅʦ 

ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʡ, ʪʨʫʜʦʝʤʢʠʡ , ʪʨʝʙʫʶʱʠʡ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ 

ʦʢʫʧʘʝʤʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʩʬʝʨʳ ʫʩʣʫʛ ʠ ʪʦʨʛʦʚʣʠ, ʧʝʨʝʦʮʝʥʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʬʝʨʫ 

ʢʦʛʜʘ-ʣʠʙʦ ʚʨʷʜ ʣʠ ʫʜʘʩʪʩʷ. ʆʜʝʞʜʘ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʚʝʱʠ ʜʣʷ ʙʳʪʘ, ʤʝʙʝʣʴ, 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ ï ʚʩʝ ʵʪʦ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ, ʯʪʦʙʳ ʣʶʜʠ ʙʳʣʠ 

ʦʙʝʩʧʝʯʝʥʳ ʚʩʝʤ ʥʝʦʙʭʦʜʠʤʳʤ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʢʘʞʝʪʩʷ, ʯʪʦ ʬʨʘʥʰʠʟʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʤʝʝʪ ʦʜʥʠ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʩʣʦʞʥʦʩʪʠ. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʧʝʨʩʧʝʢʪʠʚ ʫ ʵʪʦʛʦ ʚʠʜʘ ʙʠʟʥʝʩʘ ʧʨʝʜʦʩʪʘʪʦʯʥʦ. ʋʩʧʝʭ ʪʫʪ ʚʦ 

ʤʥʦʛʦʤ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ: 

1. ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʬʨʘʥʯʘʡʟʝʨʘ. ɺʝʜʴ ʠʤʝʥʥʦ ʦʥ ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠʤ 

ʬʨʘʥʯʘʡʟʠ ʪʝʭʥʦʣʦʛʠʠ.  

2. ɹʝʟ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʫʪ ʥʝ ʦʙʦʡʪʠʩʴ. ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʬʨʘʥʯʘʡʟʝʨ ʜʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ, ʧʦʤʦʛʘʝʪ ʥʘʣʘʜʠʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʮʠʢʣ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʩʪʨʫʢʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʜʘʞʝ 

ʜʘʣʝʢʠʡ ʦʪ ʵʪʦʡ ʩʬʝʨʳ ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʚʣʠʪʴʩʷ ʚ ʨʘʙʦʪʫ, ʧʦʥʷʪʴ ʧʦʯʪʠ ʚʩʝ ʪʦʥʢʦʩʪʠ ʝʱʝ ʥʘ 

ʵʪʘʧʝ ʟʘʧʫʩʢʘ.  

3. ʇʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʦʪ ʬʨʘʥʰʠʟ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʯʘʶʪ ʥʝ ʪʦʣʴʢʦ 

ʩʘʤʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠ ʠʭ ʬʨʘʥʯʘʡʟʝʨʳ, ʥʦ ʠ ʛʦʩʫʜʘʨʩʪʚʦ, ʘ ʠʤʝʥʥʦ, ʢʦʥʢʨʝʪʥʳʝ ʨʝʛʠʦʥʳ, 

ʛʦʨʦʜʘ. ʏʝʤ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ? ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʦʪʢʨʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʟʥʘʯʠʪ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʦʩʪ ʦʙʲʝʤʦʚ ʩʦʟʜʘʚʘʝʤʳʭ ʪʦʚʘʨʦʚ. ɸ ʚʝʜʴ ʠʤʝʥʥʦ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʧʨʝʜʝʣʷʝʪ ʫʣʫʯʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ /ʩʪʨʘʥʝ. ʅʝʨʝʜʢʦ ʨʝʛʠʦʥʳ ʠ 
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ʛʦʨʦʜʘ ʧʦʤʦʛʘʶʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʵʪʦʡ ʩʬʝʨʳ. ɿʘʢʣʶʯʘʝʪʩʷ ʵʪʦ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʛʨʘʥʪʦʚ, ʩʫʙʩʠʜʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʩʫʜ, ʣʴʛʦʪ, ʝʜʠʥʦʚʨʝʤʝʥʥʳʭ ʚʳʧʣʘʪ, ʥʘʣʦʛʦʚʳʭ 

ʢʘʥʠʢʫʣ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʬʨʘʥʯʘʡʟʠ ʤʦʞʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʫʶ, ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ.  

4. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʨʷʜ ʩʣʝʜʫʶʱʠʭ ʤʦʤʝʥʪʦʚ:  

-ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʨʘʙʦʪʘ ʩ ʫʞʝ ʧʨʦʚʝʨʝʥʥʳʤʠ ʠ ʦʪʣʘʞʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ; 

- ʥʘʣʠʯʠʝ ʛʦʪʦʚʳʭ ʩʧʦʩʦʙʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʦʚ, ʩʳʨʴʷ; 

- ʩʦʟʜʘʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ; 

- ʚʩʷʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦ ʩʪʦʨʦʥʳ ʬʨʘʥʯʘʡʟʝʨʘ (ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʧʨʦʩʪʨʦʝʥʠʷ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ , ʟʘʢʘʥʯʠʚʘʷ ʩʙʳʪʦʤ ʧʨʦʜʫʢʮʠʠ); 

- ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʠʙʳʣʠ.  

ʊʘʢ ʞʝ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ  ʠ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʩ ʢʦʪʦʨʳʤʠ ʬʨʘʥʯʘʡʟʠ ʧʨʠʭʦʜʠʪʩʷ 

ʩʪʘʣʢʠʚʘʪʴʩʷ ʚ ʩʣʫʯʘʝ ʚʳʙʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ. 

 

ʅɽɼʆʉʊɸʊʂʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ ʌʈɸʅʏɸʁɿʀʅɻɸ 

ɻʣʘʚʥʳʝ ʪʨʫʜʥʦʩʪʠ ʩʚʷʟʘʥʳ ʩ ʪʘʢʠʤʠ ʤʦʤʝʥʪʘʤʠ:  

1.ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʛʨʫʞʝʥʠʷ ʚ ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ, ʚʢʣʶʯʘʷ ʧʝʨʠʦʜ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘ ʩʪʘʥʜʘʨʪʘʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ, ʯʪʦ ʪʘʢ 

ʞʝ ʚʣʠʷʝʪ ʥʘ ʟʘʪʨʘʪʥʫʶ ʯʘʩʪʴ;  

2.ʈʘʙʦʪʘ ʩʨʘʟʫ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʠ ʪʦʨʛʦʚʦʤʫ, ʚʝʜʴ 

ʩʦʟʜʘʚʘʝʤʳʝ ʪʦʚʘʨʳ ʧʨʠʜʝʪʩʷ ʧʨʦʜʘʚʘʪʴ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʟʘʪʨʘʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʬʝʨʳ ʠ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʤʝʥʝʝ 5 

(ʧʷʪʠ) ʣʝʪ; 

3. ɼʦʣʛʠʡ ʧʝʨʠʦʜ ʦʢʫʧʘʝʤʦʩʪʠ. ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʟʜʘʶʪ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ. ʊʘʢ ʞʝ, ʫʯʠʪʳʚʘʷ, ʯʪʦ 

ʩ ʧʝʨʚʦʛʦ ʜʥʷ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ, ʚʨʷʜ ʣʠ ʥʘʯʥʝʪ ʧʦʣʫʯʘʪʴ ʧʨʠʙʳʣʴ , ʧʦʪʨʝʙʫʶʪʩʷ ʚʣʦʞʝʥʠʷ 

ʚ ʦʧʝʨʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ (ʜʦʪʘʮʠʠ ʚ ʪʝʢʫʱʫʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʷ) , ʪʘʢʠʝ ʢʘʢ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ , ʘʨʝʥʜʘ , ʥʘʣʦʛʠ , ʩʳʨʴʝ ʠ ʪʜ. 

4.ʉʪʘʙʠʣʴʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʛʠʡ ʧʦʜʙʦʨ ʧʦʩʪʘʚʱʠʢʘ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʩʳʨʴʷ, ʝʩʣʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʚ ʜʨʫʛʦʤ ʨʝʛʠʦʥʝ , ʛʜʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʦʩʪʘʚʱʠʢʦʚ ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 

5.ʉʧʝʮʠʬʠʢʘ ʨʝʛʠʦʥʘ, ʜʘʞʝ ʧʨʠ ʯʝʪʢʦʤ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ ʩʪʫʧʝʥʝʡ ʧʦʜʙʦʨʘ ʩʳʨʴʷ, 

ʩʦʙʣʶʜʝʥʠʠ ʚʩʝʭ ʩʪʘʥʜʘʨʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʪʘʙʠʣʴʥʦʤ ʢʘʯʝʩʪʚʝ  ʠ ʩʙʳʪʘ ʧʨʦʠʟʚʦʜʠʤʦʡ 

ʧʨʦʜʫʢʮʠʠ , ʢʘʞʜʳʡ ʨʝʛʠʦʥ ʫʥʠʢʘʣʝʥ ʠ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ, ʧʦʪʨʝʙʠʪʝʣʴʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʧʨʦʩ. ɺ ʵʪʦʤ ʚʦʧʨʦʩʝ ʬʨʘʥʯʘʡʟʠ ʫʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʢʣʶʯʘʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʦʥ ʪʘʢ ʞʝ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ , ʧʦʣʫʯʠʚ ʠʭ ʦʪ ʬʨʘʥʯʘʡʟʝʨʘ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʂ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ, ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, 
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ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʚʩʝʭ ʩʪʦʨʦʥ ʠ 

ʫʯʘʩʪʥʠʢʦʚ. 

 

ɺʓɺʆɼʓ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʬʨʘʥʯʘʡʟʠʥʛ ʠʤʝʝʪ ʢʘʢ ʨʷʜ ʩʣʦʞʥʦʩʪʝʡ, ʪʘʢ ʠ ʨʷʜ 

ʧʨʝʠʤʫʱʝʩʪʚ. ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʩʪʘʙʠʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʩʪʨʘʥʝ, ʦʥ ʠʤʝʝʪ ʚʩʝ ʰʘʥʩʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʨʝʘʣʠʟʘʮʠʠ ʠ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʨʦʩʪʝ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʝʩʦʩʪʝʧʥʳʭ ʠ 

ʩʪʝʧʥʳʭ  ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ  ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ  

ʥʘ ʦʩʥʦʚʝ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʚʨʝʤʝʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ. ɼʘʥʘ 

ʦʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ʥʘ 

ʧʦʣʠʛʦʥʝ çʉʪʫʧʠʥʩʢʦʝ ʧʦʣʝè ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. Cʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ  (Pinus sylvestris 

L.) ï ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ. ʅʘ ʜʦʣʶ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 

18 % ʧʦʢʨʳʪʦʡ ʣʝʩʦʤ ʧʣʦʱʘʜʠ, ʧʨʠ ʟʘʧʘʩʝ ʜʨʝʚʝʩʠʥʳ 9,7 ʤʣʨʜ. ʤ
3
. ʈʦʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʝʤʷʥ, ʥʦ ʠ 

ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʬʝʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ. ʕʪʠ ʬʦʨʤʳ ʠʟʤʝʥʯʠʚʦʩʪʠ ʫʯʠʪʳʚʘʶʪ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʤʘʪʠʧʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʦʩʪʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ  ʠ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʝʰʝʥʠʠ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʢʘʢ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʩʝʤʷʥ, ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ, ʫʩʪʦʡʯʠʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʥʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 
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Summary: the article presents data on the growth and productivity of forest-steppe and steppe 

ecotypes of Scots pine in the geographical cultures of the Voronezh region based on taxation 

indicators. An assessment is given of the life state of ecotypes of Scots pine in geographical 

cultures at the Stupino Field training ground of the Voronezh Region. Scots pine (Pinus sylvestris 

L.) - is one of the most common types of woody plants in Russia and neighboring countries. Pine 

stands account for about 18% of the forested area, with a timber stock of 9.7 billion m3. Growth 

and productivity of crops depend not only on the geographical origin of the seeds, but also on 

environmental, phenological and individual variability within the same climatic region. These 

forms of variability are taken into account when studying climate types. The study of the growth, 

productivity and living conditions of the geographical crops of Scots pine in the Voronezh region 

are important in solving urgent problems of artificial reforestation, as a basis for obtaining seeds, in 

order to create highly productive, sustainable plantings in specific conditions. These circumstances 

determine the relevance of the research direction. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ, ʠʟʫʯʝʥʠʝ ʨʦʩʪʘ, 

ʠʟʫʯʝʥʠʝ  ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ. 

Keywords: Scots pine, geographical cultures, growth studies, productivity studies,  

state of life, growth indicator. 

 

ɺɺɽɼɽʅʀɽ 

ʀʟʫʯʝʥʠʝ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʣʝʩʦʩʝʤʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʜʣʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʣʝʩʦʚʦʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʌ ʧʫʪʝʤ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʩʘʜʦʯʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʚʳʨʘʱʝʥʥʳʤ ʠʟ ʩʦʨʪʦʚʳʭ, ʫʣʫʯʰʝʥʥʳʭ ʠ ʨʘʡʦʥʠʨʦʚʘʥʥʳʭ ʩʝʤʷʥ [4] . 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʟʫʯʠʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʦʣʠʛʦʥʝ çʉʪʫʧʠʥʩʢʦʝ ʧʦʣʝè ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ.  ʆʮʝʥʠʪʴ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ  ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʫʣʴʪʫʨʘʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ.   

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 60-ʣʝʪʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʈʘʤʦʥʩʢʦʤ ʫʯʘʩʪʢʦʚʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ɺʦʨʦʥʝʞʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 1959 ʛʦʜʫ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬ. ʄ.ʄ. ɺʝʨʝʩʠʥʘ ʧʦʩʘʜʢʦʡ 2-ʣʝʪʥʠʭ ʩʝʷʥʮʝʚ ʧʦʜ ʤʝʯ ʂʦʣʝʩʦʚʘ ʥʘ ʟʝʤʣʷʭ 

ʠʟ-ʧʦʜ ʩʝʣʴʭʦʟʧʦʣʴʟʦʚʘʥʠʷ. ʈʘʟʤʝʱʝʥʠʝ ʩʝʷʥʮʝʚ 0,5Ĭ1,5 ʤ, ʥʘʯʘʣʴʥʘʷ ʛʫʩʪʦʪʘ ï 13 ʪʳʩ. ʰʪ./ 

ʛʘ. ʋʩʣʦʚʠʷ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʷ ï ɸ2 ʠ ɺ2.ʅʘ ʧʦʣʠʛʦʥʝ ʧʨʦʚʦʜʠʣʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʫʭʦʜʳ ʠ 

ʫʜʘʣʝʥʠʝ ʪʦʣʴʢʦ ʩʫʭʦʩʪʦʡʥʳʭ ʜʝʨʝʚʴʝʚ.  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʦʣʠʛʦʥʘ ï 26,5 ʛʘ, ʯʠʩʪʘʷ ʧʣʦʱʘʜʴ ʧʦʜ ʙʣʦʢʘʤʠ ʵʢʦʪʠʧʦʚ ï 24 ʛʘ. 

ʉʝʤʝʥʘ ʫʨʦʞʘʷ 1956 ʛ. ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʯʝʨʝʟ ʩʝʪʴ ʢʦʥʪʨʦʣʴʥʦ-ʩʝʤʝʥʥʳʭ ʩʪʘʥʮʠʡ ʉʉʉʈ, 

ʚʩʝʛʦ 245 ʦʙʨʘʟʮʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 228 ʣʝʩʭʦʟʦʚ [6]. 
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ʀʩʩʣʝʜʫʝʤʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʦ 

ʧʣʦʱʘʜʠ ʦʧʳʪʥʳʭ ʧʦʣʠʛʦʥʦʚ. ʀʭ ʠʟʫʯʝʥʠʝ ʚ 16- ʠ 27-ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ ʧʨʦʚʦʜʠʣʠ ɺʝʨʝʩʠʥ 

ʄ.ʄ. [2] ʠ ʐʫʪʷʝʚ ɸ.ʄ. [2, 7], ʚ ʚʦʟʨʘʩʪʝ 40 ʣʝʪ ï ʉʤʦʛʫʥʦʚʘ ʆ.ɸ. [6] ʠ ʚ ʚʦʟʨʘʩʪʝ 50 ʣʝʪ ï 

ɻʘʣʜʠʥʘ ʊ.ɽ. [3]. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ ʩʙʦʨʘ ʩʝʤʷʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 ï ʂʦʦʨʜʠʥʘʪʳ ʧʫʥʢʪʦʚ ʟʘʛʦʪʦʚʢʠ ʩʝʤʷʥ ʩʦʩʥʳ (ʬʨʘʛʤʝʥʪ) 

ˉ ʧʧ. ʆʙʣʘʩʪʴ ʃʝʩʥʠʯʝʩʪʚʦ 
ʃʝʩʦʨʘʩʪʠʪʝʣʴʥʘʷ 

ʟʦʥʘ, ʣʝʩʥʦʡ ʨʘʡʦʥ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ʩ. ʰ. ʚ. ʜ. 

1 ɺʦʨʦʥʝʞʩʢʘʷ ɹʳʯʢʦʚʩʢʦʝ ïʣ-ʚʦ 

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ, 

ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʡʦʥ 

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʌ 

50
0 
7

' 
40

0 
58

' 

2 ʃʠʧʝʮʢʘʷ ʂʦʣʦʜʝʮʢʦʝ ʣ-ʚʦ 52
0 
38

' 
39

0 
30

' 

3 ɹʝʣʛʦʨʦʜʩʢʘʷ ʋʨʘʟʦʚʩʢʦʝ ʣ-ʚʦ 50
0 
5

' 
38

0 
2

' 

4 ɹʝʣʛʦʨʦʜʩʢʘʷ ɻʨʘʡʚʦʨʦʥʩʢʦʝ ʣ-ʚʦ 50
0 
30

' 
35

0 
38

' 

5 ʊʘʤʙʦʚʩʢʘʷ ʍʦʤʫʪʷʥʩʢʦʝ ʣ-ʚʦ 52
0 
58

' 
41

0 
30

 

6 ʆʨʣʦʚʩʢʘʷ ʍʦʪʳʥʝʮʢʦʝ ʣ-ʚʦ 53
0 
5

' 
35

0 
20

' 

7 ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʂʦʚʪʠʥʩʢʦʝ ʣ-ʚʦ ʉʪʝʧʥʘʷ ʟʦʥʘ, 

ʨʘʡʦʥ ʩʪʝʧʝʡ  

ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʌ 

60
0 
15

' 
37

0 
05

' 

8 ʉʘʨʘʪʦʚʩʢʘʷ  ɼʴʷʢʦʚʩʢʦʝ ʣ-ʚʦ 50
0 
23

' 
47

0 
10

 

9 ʇʝʥʟʝʥʩʢʘʷ  ʄʦʥʘʩʪʳʨʩʢʦʝ ʣ-ʚʦ 53
0 
5

' 
46

0 
40

 

10 ʃʫʛʘʥʩʢʘʷ  ʇʝʩʯʘʥʦʝ ʣ-ʚʦ 48
0 
53

' 
36

0 
23

 

 

ʆʩʝʥʴʶ 2019 ʛ. ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ʧʦ ʪʠʧʦʚʦʡ ʤʝʪʦʜʠʢʝ ʙʳʣʠ ʟʘʣʦʞʝʥʳ 10 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʧʦ 0,05 ʛʘ. ʅʘ ʢʘʞʜʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʧʣʦʰʥʦʡ 

ʧʝʨʝʯʝʪ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʜʝʨʝʚʴʝʚ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʦʩʪʘ ʠ ʩʪʨʦʝʥʠʷ 

ʨʘʟʥʳʭ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʤʝʨʥʦʡ ʚʠʣʢʦʡ ʠʟʤʝʨʷʣʩʷ ʩ ʪʦʯʥʦʩʪʴʶ 1 ʩʤ ʜʠʘʤʝʪʨ ʜʝʨʝʚʴʝʚ ʚʜʦʣʴ 

ʠ ʧʦʧʝʨʝʢ ʨʷʜʘ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ (0,0 ʤ). ʈʷʜʳ ʚ ʙʣʦʢʘʭ ʜʣʠʥʦʡ 25 ʤ 

ʨʘʟʤʝʱʝʥʳ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ.  

ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʰʢʘʣʝ çʇʨʘʚʠʣ ʩʘʥʠʪʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʘʭè [5] ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʠʭ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: I ï ʟʜʦʨʦʚʳʝ (ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ), II ï ʦʩʣʘʙʣʝʥʥʳʝ, III ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʝ, IV ï ʫʩʳʭʘʶʱʠʝ, V ï 

ʩʚʝʞʠʡ ʩʫʭʦʩʪʦʡ ʠ VI ï ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ. ʋ 20-25 ʟʜʦʨʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠʟʤʝʨʷʣʠʩʴ ʚʳʩʦʪʘ ʧʨʠ 

ʧʦʤʦʱʠ ʚʳʩʦʪʦʤʝʨʘ ɹʣʶʤʝ-ʃʷʡʩʘ. ɿʘʪʝʤ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʛʨʘʤʤʳ Statistica. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʘ ʣʝʩʦʩʪʝʧʥʳʭ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 2. 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʠʤʝʶʪ ʤʝʩʪʥʳʝ ʵʢʦʪʠʧʳ (ɹʳʯʢʦʚʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ) ʠ ʵʢʦʪʠʧʳ ʠʟ ʩʝʤʷʥ ʂʦʚʪʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʞʝ 

ʚʳʩʦʢʠʡ ʨʦʩʪ ʠʤʝʶʪ ʵʢʦʪʠʧʳ ʠʟ ʩʝʤʷʥ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʍʦʤʫʪʷʥʩʢʦʝ ʣ-ʚʦ). 

ʅʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʦʪʤʝʯʝʥʘ ʫ ʢʫʣʴʪʫʨ ʠʟ ʩʝʤʷʥ ʄʦʥʘʩʪʳʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ  

ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʠʤʝʶʪ ʤʝʩʪʥʳʝ ʵʢʦʪʠʧʳ (ɹʳʯʢʦʚʩʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ), ʘ ʤʠʥʠʤʘʣʴʥʳʡ ʦʪʤʝʯʝʥ ʫ ʵʢʦʪʠʧʦʚ ʉʘʨʘʪʦʚʩʢʦʡ (ɼʴʷʢʦʚʩʢʦʝ ʣ-ʚʦ). ɿʘʧʘʩ 

ʜʨʝʚʝʩʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʪʳ. ʅʘʠʙʦʣʴʰʠʡ ʟʘʧʘʩ ʚ ʢʫʣʴʪʫʨʘʭ ʠʟ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ 

(ʂʦʣʦʜʝʮʢʦʝ ʣ-ʚʦ), ʤʠʥʠʤʘʣʴʥʳʡ ï ʫ ʤʝʩʪʥʳʭ ʵʢʦʪʠʧʦʚ. 
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ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʨʦʩʪʘ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʧʦ ʜʘʥʥʳʤ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ 

ˉ  

ʧʨ.ʧʣ. 

ʏʠʩʣʦ 

ʜʝʨʝʚʴʝʚ, 

ʰʪ./ʛʘ 

ʉʨʝʜʥʠʝ ʆʙʲʝʤ 

ʩʨʝʜʥʝʛʦ 

ʜʝʨʝʚʘ, 

ʤ
3 

ʇʦʣ-

ʥʦʪʘ 

ɿʘʧʘʩ 

ʜʨʝʚʝʩʠʥʳ, 

ʤ
3
 / ʛʘ 

ʚʳʩʦʪʘ, 

ʤ 

ʜʠʘʤʝʪʨ, ʩʤ 

ʥʘ ʚʳʩʦʪʝ 

1,3 ʤ 

ʫ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ (0,0 ʤ) 

1 580 29,5 28,3 31,2 0,734 0,7 362 

2 1360 26,3 20,8 24,2 0,364 0,8 503 

3 1110 20,5 22,9 29,8 0,443 0,8 487 

4 1090 21,5 22,8 31,3 0,438 0,8 498 

5 500 26,1 23,5 30,0 0,554 0,7 376 

6 1080 24,0 23,5 28,5 0,430 0,8 492 

7 510 27,0 28,2 32,3 0,562 0,7 372 

8 1260 25,4 22,0 26,4 0,369 0,8 472 

9 1112 20,4 22,8 29,3 0,446 0,8 501 

10 520 26,1 23,5 29,0 0,789 0,7 341 

 

ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʟʤʝʥʯʠʚʦʩʪʴ ʜʠʘʤʝʪʨʦʚ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʥʘ ʚʳʩʦʪʝ 1,3 

ʤ ʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʜʠʘʤʝʪʨʦʚ 60-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 16,9 ʜʦ 32,2 %. ʆʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʨʦʩʪʘ 

ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʵʢʦʪʠʧʦʚ ʠ ʙʣʠʟʢʘ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʦʙʳʯʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ, 

ʚʩʪʫʧʘʶʱʠʭ ʚ ʩʪʘʜʠʶ ʩʤʳʢʘʥʠʷ ʢʨʦʥ [1]. 

 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʯʠʚʦʩʪʴ ʜʠʘʤʝʪʨʦʚ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʥʘ ʚʳʩʦʪʝ 1,3 ʤ ʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʠ ʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ 

ˉ ʧʨ. 

ʧʣ. 

ʀʟʫʯʘʝʤʳʡ 

ʧʨʠʟʥʘʢ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

MÑm, ʩʤ ůÑm, ʩʤ ʉ, % ʈ 

1 
ɼ1,3 ʤ 28,3Ñ1,434 6,59Ñ0,982 23,29 5,1 

ɼ0,0 ʤ 31,2Ñ1,374 6,77Ñ1,012 21,70 4,4 

2 
ɼ1,3 ʤ 20,8Ñ0,621 4,53Ñ0,428 21,78 3,0 

ɼ0,0 ʤ 24,2Ñ0,802 6,28Ñ0,559 25,95 3,3 

3 
ɼ1,3 ʤ 22,9Ñ0,839 6,28Ñ0,584 27,42 3,7 

ɼ0,0 ʤ 29,8Ñ0,969 7,35Ñ0,675 24,66 3,3 

4 
ɼ1,3 ʤ 22,8Ñ1,521 7,35Ñ1,065 32,23 6,7 

ɼ0,0 ʤ 31,3Ñ1,833 8,88Ñ1,289 28,37 5,7 

5 
ɼ1,3 ʤ 23,5Ñ0,481 4,01Ñ0,338 17,06 2,0 

ɼ0,0 ʤ 28,0Ñ0,641 5,12Ñ0,439 18,29 2,3 

6 
ɼ1,3 ʤ 23,5Ñ0,764 5,46Ñ0,550 23,23 3,3 

ɼ0,0 ʤ 28,5Ñ0,879 7,19Ñ0,689 25,22 3,1 

7 
ɼ1,3 ʤ 28,2Ñ0,802 6,59Ñ0,982 23,37 2,8 

ɼ0,0 ʤ 32,3Ñ1,933 6,77Ñ1,012 21,00 6,0 

8 
ɼ1,3 ʤ 22,0Ñ0,611 6,28Ñ0,584 28,55 2,8 

ɼ0,0 ʤ 26,4Ñ0,641 7,35Ñ0,675 27,84 2,5 

9 
ɼ1,3 ʤ 22,8Ñ0,621 6,28Ñ0,584 27,67 2,7 

ɼ0,0 ʤ 29,3Ñ1,746 7,35Ñ0,675 24,58 6,0 

10 
ɼ1,3 ʤ 23,5Ñ0,764 3,99Ñ0,328 16,99 3,3 

ɼ0,0 ʤ 29,0Ñ0,979 5,11Ñ0,429 17,62 3,4 
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ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨʘʭ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʢ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ 

ʜʘʥʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʵʢʦʪʠʧʘ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʨʦʩʪʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ (ʪʘʙʣʠʮʘ 4).  

 

ʊʘʙʣʠʮʘ 4 ïʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 

ˉ ʧʨ. 

ʧʣ. 
ʆʙʣʘʩʪʴ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʦʪʠʧʦʚ ʩʦʩʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ, % ʉʨ. ʙʘʣʣ 

ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʳʝ ʦʩʣʘʙʣʝʥʥʳʝ ʩʫʭ. ʩʚʝʞʠʡ ʩʫʭ. ʩʪʘʨʳʡ 

1 ɺʦʨʦʥʝʞʩʢʘʷ 58,8 14,3 8,4 18,5 2,0 

2 ʃʠʧʝʮʢʘʷ 94,3 1,4 1,4 2,9 1,0 

3 ɹʝʣʛʦʨʦʜʩʢʘʷ 91,2 4,3 1,6 2,9 1,2 

4 ɹʝʣʛʦʨʦʜʩʢʘʷ 89,7 3,0 2,9  4,4  1,9 

5 ʊʘʤʙʦʚʩʢʘʷ 76,6 2,0 14,3 7,1 1,4 

6 ʆʨʣʦʚʩʢʘʷ 79,0 14,3 3,4 3,3 1,8 

7 ɺʦʣʛʦʛʨʘʜʩʢʘʷ 60,0 15,3 14,3 13,4 1,9 

8 ʉʘʨʘʪʦʚʩʢʘʷ  80,0 12,3 4,3 3,4 1,4 

9 ʇʝʥʟʝʥʩʢʘʷ  90,1 3,0 2,9 4,0 1,3 

10 ʃʫʛʘʥʩʢʘʷ  81,7 8,0 2,9 9,4 1,6 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 4 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʣʫʯʰʝʝ ʞʠʟʥʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠʤʝʶʪ ʵʢʦʪʠʧʳ ʠʟ ʃʠʧʝʮʢʦʡ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʠ ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʘ ʭʫʜʰʝʝ ï 

ʵʢʦʪʠʧʳ ʠʟ ɺʦʨʦʥʝʞʩʢʦʡ, ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʠ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ 60-

ʣʝʪʥʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʥʠʡ ʙʘʣʣ ʠʤʝʶʪ ʵʢʦʪʠʧʳ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʟʘʚʝʟʝʥʳ ʠʟ ʨʘʡʦʥʦʚ ʩ ʙʣʠʟʢʠʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  

 

ɺʓɺʆɼʓ  

1. ʅʘʠʙʦʣʴʰʫʶ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʠʤʝʶʪ ʤʝʩʪʥʳʝ ʵʢʦʪʠʧʳ (ɹʳʯʢʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ) 

ʠ ʵʢʦʪʠʧʳ ʠʟ ʩʝʤʷʥ ʂʦʚʪʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘʠʤʝʥʴʰʘʷ ʩʨʝʜʥʷʷ 

ʚʳʩʦʪʘ ʦʪʤʝʯʝʥʘ ʫ ʢʫʣʴʪʫʨ ʠʟ ʩʝʤʷʥ ʄʦʥʘʩʪʳʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ  ʇʝʥʟʝʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʅʘʠʙʦʣʴʰʠʡ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʠʤʝʶʪ ʤʝʩʪʥʳʝ ʵʢʦʪʠʧʳ (ɹʳʯʢʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ), ʘ 

ʤʠʥʠʤʘʣʴʥʳʡ ʦʪʤʝʯʝʥ ʫ ʵʢʦʪʠʧʦʚ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʣʥʦʪʳ. ʅʘʠʙʦʣʴʰʠʡ ʟʘʧʘʩ ʚ ʢʫʣʴʪʫʨʘʭ ʠʟ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ (ʂʦʣʦʜʝʮʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ), 

ʤʠʥʠʤʘʣʴʥʳʡ ï ʫ ʤʝʩʪʥʳʭ ʵʢʦʪʠʧʦʚ. 

2. ʀʟʤʝʥʯʠʚʦʩʪʴ ʜʠʘʤʝʪʨʦʚ 60-ʣʝʪʥʠʭ ʜʝʨʝʚʴʝʚ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʥʘ ʚʳʩʦʪʝ 1,3 

ʤ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 16,9 ʜʦ 32,2 %. ʆʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʨʦʩʪʘ 

ʜʝʨʝʚʴʝʚ ʨʘʟʥʳʭ ʵʢʦʪʠʧʦʚ ʠ ʙʣʠʟʢʘ ʢ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʦʙʳʯʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʳ, 

ʚʩʪʫʧʘʶʱʠʭ ʚ ʩʪʘʜʠʶ ʩʤʳʢʘʥʠʷ ʢʨʦʥ. 

3. ʆʮʝʥʢʘ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 60-ʣʝʪʥʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʥʠʡ 

ʙʘʣʣ ʠʤʝʶʪ ʵʢʦʪʠʧʳ, ʩʝʤʝʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʠʟ ʨʘʡʦʥʦʚ ʩ ʙʣʠʟʢʠʤʠ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ.  
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ɸʥʥʦʪʘʮʠʷ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʘʨʦʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʥʷʢʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ. ʆʩʥʦʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʶʱʠʝ. ʅʘ ʦʩʥʦʚʝ ʜʘʪʠʨʦʚʢʠ  ʦʙʨʘʟʮʦʚ (ʢʝʨʥʦʚ) ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʠʟʫʯʝʥʥʳʡ ʜʨʝʚʦʩʪʦʡ ʩʦʩʥʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʡ (190 ʠ 120 ʣʝʪ), ʪ.ʝ. ʠʤʝʝʪʩʷ ʜʚʘ ʧʦʢʦʣʝʥʠʷ 

ʩʦʩʥʳ. ɼʘʪʠʨʦʚʢʘ  ʦʙʨʘʟʮʦʚ (ʢʝʨʥʦʚ) ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʜʠʘʤʝʪʨʦʤ 32-36 ʩʤ, ʧʦʢʘʟʘʣʘ, 

ʜʝʨʝʚʴʷ ʪʘʢʦʛʦ ʜʠʘʤʝʪʨʘ ʤʦʛʫʪ ʠʤʝʪʴ ʚʦʟʨʘʩʪ ʢʘʢ 190, ʪʘʢ ʠ  120 ʣʝʪ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʪ.ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʜʣʷ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʥʘ ʇʇʈ, ʪʘʢ ʠ ʜʣʷ ʩʦʩʥʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, 

ʩʦʩʪʘʚʣʷʝʪ 1,8. ʊ.ʝ. ʜʨʝʚʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤ. ʄʝʞʜʫ çʇʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠè ʠ ʢʘʪʝʛʦʨʠʝʡ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ: 

ʢʦʵʬʬʠʮʠʝʥʪ  ʢʦʨʨʝʣʷʮʠʠ  r =  0,23. 

Summary: The structural and functional organization of natural old-aged pine in the 

reserve regime is analyzed. The main results are as follows. Based on the dating of samples (cores) 

of pine wood, it was revealed that the studied pine stands were of different ages (190 and 120 

years), i.e. There are two generations of pine. The dating of samples (cores) of pine wood with a 

diameter of 32-36 cm, showed that trees of this diameter can have an age of both 190 and 120 

years.  With an increase in environmental density, i.e. with an increase in the feeding area for each 

individual tree, the average diameter of the stand also increases. The weighted average category of 

condition for both all trees on the PPR, and for every the pine separately, is 1.8, i.e. the stand is 

weakened. There is a weak correlation between the ñEcological Density Indexò and the category of 

tree condition: the correlation coefficient r = 0.23. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʩʥʦʚʳʡ ʜʨʝʚʦʩʪʦʡ,  ʩʦʩʥʘ. 

Key words: pine forest stand, pine.  
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ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʤʧʦʥʝʥʪʳ  ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ  ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ  ʠ 

ʚʟʘʤʦʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ [1].  

ʆʩʥʦʚʥʳʤʠ ʣʝʩʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʧʨʠʨʦʜʥʦʤ ʙʠʦʩʬʝʨʥʦʤ  ʟʘʧʦʚʝʜʥʠʢʝ ʠʤ. ɺ.ʄ. ʇʝʩʢʦʚʘ (ɺɻʇɹɿ) ʷʚʣʷʶʪʩʷ ʩʦʩʥʘ, ʜʫʙ ʠ 

ʯʝʨʥʘʷ ʦʣʴʭʘ [2].  ʇʣʦʱʘʜʴ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ  ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 35 % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʦʨʛʘʥʠʟʘʮʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʘʨʦʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʥʷʢʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ, ʘ 

ʪʘʢʞʝ ï ʦʮʝʥʠʪʴ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʦʩʪʦʝʚ. 

 

ʎɽʃʔ ʈɸɹʆʊʓ  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʥʷʢʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ. 

 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ɺɻʇɹɿ. ʆʙʲʝʢʪ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 190-200 ʣʝʪʥʠʡ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʡ ʩʦʩʥʦʚʳʡ ʜʨʝʚʦʩʪʦʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʢʚʘʨʪʘʣʝ ˉ 487, ʚʳʜʝʣʝ 6. ʊʠʧ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ  ï ɺ2 (ʩʚʝʞʘʷ ʩʫʙʦʨʴ); ʪʠʧ ʣʝʩʘ ï ʩʦʩʥʷʢ ʪʨʘʚʷʥʦʡ ʩ ʜʫʙʦʤ 

(ʉʉʈʊ). 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʘ ʤʝʪʦʜʠʢʘ ʟʘʢʣʘʜʢʠ 

ʧʣʦʱʘʜʦʢ  ʧʦʩʪʦʷʥʥʦʛʦ ʨʘʜʠʫʩʘ (R=11,3 ʤ, S=400 ʤ
2
) (ʇʇʈ) ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ 

ʧʦ ʭʦʜʦʚʦʡ ʣʠʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʚʳʜʝʣʦʚ ʯʝʨʝʟ 50 ʤʝʪʨʦʚ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ɺʩʝʛʦ 

ʟʘʣʦʞʝʥʦ 10 ʧʣʦʱʘʜʦʢ, ʧʣʦʱʘʜʢʘ 11 ʟʘʣʦʞʝʥʘ, ʧʦ ʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʪʦʷʥʥʦʡ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʩʝʨʝʜʠʥʝ ʤʘʨʰʨʫʪʘ [4]. 

ʅʘ ʠʩʩʣʝʜʫʝʤʳʭ ʇʇʈ ʧʨʦʠʟʚʦʜʠʣʩʷ ʩʧʣʦʰʥʦʡ ʧʝʨʝʯʝʪ ʜʝʨʝʚʴʝʚ, ʜʠʘʤʝʪʨʦʤ ʙʦʣʴʰʝ 8 

ʩʤ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʦʩʪʦʷ (ʪʘʙʣ. 1), ʦʙʩʣʝʜʦʚʘʣʠʩʴ ʚʩʝ 

ʢʦʤʧʦʥʝʥʪʳ ʣʝʩʥʦʛʦ ʬʠʪʦʮʝʥʦʟʘ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʤ ʤʝʪʦʜʠʢʘʤ (5). 

 

ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʩʦʩʥʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ ʥʘ 1 ʛʘ. 

ʀʩʪʦʯʥʠʢ 

ʜʘʥʥʳʭ 

ʉʦʩʪʘʚ ɹʦʥʠʪʝʪ ʉʨ. 

ʜʠʘʤʝʪʨ, 

ʩʤ 

ʉʨ. 

ʚʳʩʦʪʘ, 

ʤ 

ʆʪʥʦʩʠʪ. 

ʧʦʣʥʦʪʘ  

ɿʘʧʘʩ, ʤ
3
/ʛʘ 

 

ɼʘʥʥʳʝ 

ʣ/ʫ 2013 ʛ. 

10ʉ I 52 35 0,60 390 

ʆʩʨʝʜʥʝʥʥʳʝ 

ʜʘʥʥʳʝ 11 

ʇʇʈ, 2018 

10ʉ+ 

ɼʥʧ, ʃʧ, 

ɹ 

I 58 34 0,55 600 

 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʟʘʠʤʦʚʣʠʷʥʠʷ ʨʷʜʦʤ ʩʪʦʷʱʠʭ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʘʩʯʝʪ 

ʧʦʢʘʟʘʪʝʣʷ çʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè ʧʦ ɺ.ʄ ɻʦʨʷʯʝʚʫ [6].  ɺ ʵʪʠʭ ʮʝʣʷʭ ʥʘʭʦʜʠʣʘʩʴ 

ʧʣʦʱʘʜʴ, ʚ ʩʨʝʜʥʝʤ ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʥʦ ʜʝʨʝʚʦ (Sʩʨ). ɼʣʷ ʢʦʥʢʨʝʪʥʦʡ ʇʇʈ ʦʥʘ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ: Sʩʨ=S/N; ʛʜʝ  S- ʧʣʦʱʘʜʴ ʇʇʈ, ʘ N- ʯʠʩʣʦ ʜʝʨʝʚʴʝʚ ʥʘ ʥʝʡ. 

ʇʨʠ ʩʧʣʦʰʥʦʤ ʧʝʨʝʯʸʪʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʫʯʸʪ ʢʘʪʝʛʦʨʠʡ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ, ʩʦʛʣʘʩʥʦ 

çʇʨʘʚʠʣʘʤ ʩʘʥʠʪʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʘʭè (2017ʛ.) [7].   
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ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɼʠʘʤʝʪʨ ʠʩʩʣʝʜʫʝʤʦʛʦ ʜʨʝʚʦʩʪʦʷ, ʧʦ ʜʘʥʥʳʤ ʧʝʨʝʯʝʪʦʚ ʥʘ ʇʇʈ, ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 30 ʜʦ 88 ʩʤ, ʯʪʦ, ʢʘʢ ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, ʫʢʘʟʳʚʘʣʦ ʥʘ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʩʪʴ 

ʠʟʫʯʘʝʤʦʛʦ ʜʨʝʚʦʩʪʦʷ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʥʘʤʠ ʧʨʦʚʝʜʸʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʪʙʦʨ 

ʦʙʨʘʟʮʦʚ (ʢʝʨʥʦʚ) ʜʨʝʚʝʩʠʥʳ ʩ ʪʨʸʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʜʠʘʤʝʪʨʦʤ 36, 36 ʠ 32 ʩʤ. ʀʭ ʜʘʪʠʨʦʚʢʘ 

ʧʦʢʘʟʘʣʘ ʩʣʝʜʫʶʱʝʝ. ɺʦʟʨʘʩʪ ʦʜʥʦʛʦ ʜʝʨʝʚʘ ʜʠʘʤʝʪʨʦʤ 36 ʩʤ, ʪʘʢʞʝ ʢʘʢ ʠ ʜʠʘʤʝʪʨʦʤ 60-80 

ʩʤ, ʩʦʩʪʘʚʣʷʝʪ 190 ʣʝʪ, ʢʦʣʴʮʘ ʯʨʝʟʚʳʯʘʡʥʦ ʫʟʢʠʝ, ʦʪʤʝʯʘʶʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʜʝʧʨʝʩʩʠʠ 

ʧʨʠʨʦʩʪʘ (ʩ 1860 ʧʦ 1900 ʛʛ.,  ʩ 1950 ʧʦ 2017 ʛʛ.) ʪ.ʝ. ʜʝʨʝʚʴʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠʩʧʳʪʳʚʘʣʠ 

ʫʛʥʝʪʝʥʠʝ. ʆʯʝʚʠʜʥʦ, ʜʨʝʚʦʩʪʦʡ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʩʤʝʰʘʥʥʳʤ ʩ ʣʠʩʪʚʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʞʸʩʪʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʩʚʝʪ ʠ ʧʣʦʱʘʜʴ ʧʠʪʘʥʠʷ ʯʘʩʪʴ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʢʘʟʘʣʘʩʴ 

ʫʛʥʝʪʸʥʥʦʡ. ɺʝʨʦʷʪʥʦ ʪʘʢʞʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʜʝʨʝʚʘ 

(ʠʣʠ ʥʝʢʦʪʦʨʳʭ ʜʝʨʝʚʴʝʚ) ʥʝ ʦʙʝʩʧʝʯʠʣʠ ʠʤ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

ɼʚʘ ʜʨʫʛʠʭ ʜʝʨʝʚʘ (36 ʠ 32 ʩʤ ʜʠʘʤʝʪʨʦʤ) ʠʤʝʶʪ ʚʦʟʨʘʩʪ 120 ʣʝʪ, ʪ.ʝ. ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʢʘʢ ʠ ʚ ʜʨʝʚʦʩʪʦʝ ʧʨʦʠʟʨʘʩʪʘʶʱʝʤ ʚ ʢʚ. 441, ʚ ʦʙʩʣʝʜʫʝʤʦʤ ʜʨʝʚʦʩʪʦʝ 

ʠʤʝʝʪʩʷ ʜʚʘ ʚʦʟʨʘʩʪʥʳʭ ʧʦʢʦʣʝʥʠʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ: 190-200 ʣʝʪʥʝʝ ʠ 120 ʣʝʪʥʝʝ.  

ɺ ʭʦʜʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʩʯʠʪʘʥ ʧʦʢʘʟʘʪʝʣʴ çʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè ʧʦ 

ʤʝʪʦʜʠʢʝ ɺ.ʄ. ɻʦʨʷʯʝʚʘ [7] ʜʣʷ ʢʘʞʜʦʡ ʇʇʈ (ʪʘʙʣ. 2).  

 

ʊʘʙʣʠʮʘ  2  ï  ʇʦʢʘʟʘʪʝʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʥʘ ʚʩʝʭ ʇʇʈ 

 ̄

ʇʇʈ 

 

 

ʉʨ. 

ʜʠʘʤʝʪʨ, ʩʤ 

(ʧʦ ʚʩʝʤ 

ʜʝʨʝʚʴʷʤ) 

ʉʨ. 

ʜʠʘʤʝʪʨ, ʩʤ 

(ʧʦ ʜʝʨʝʚʴʷʤ 

ʩʦʩʥʳ) 

ʇʦʢʘʟʘʪʝʣʴ 

çʕʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠè, 

ʤ
2
 

ʂʦʣʠʯʝʩʪʚʦ  

ʚʩʝʭ ʜʝʨʝʚʴʝʚ 

ʥʘ ʇʇʈ, 

ʰʪ. 

ʂʦʣʠʯʝʩʪ

ʚʦ 

ʜʝʨʝʚʴʝʚ 

ʩʦʩʥʳ ʥʘ 

ʇʇʈ, ʰʪ. 

1 48 57 36,0 11 8 

2 50 50 30,8 13 13 

3 62 62 66,6 6 6 

4 44 47 30,8 13 11 

5 51 51 44,4 9 9 

6 37 63 33,3 12 5 

7 39 49 57,0 7 5 

8 63 71 66,6 6 5 

9 39 62 50,0 8 3 

10 35 54 33,3 12 6 

11 47 55 33,3 9 7 

ʉʨʝʜʥʝʝ ʧʦ 11 ʇʇʈ 44,8  

 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʤʝʯʝʥʦ ʥʘ ʇʇʈ ˉ 3 ʠ 

8 ʠ ʩʦʩʪʘʚʣʷʝʪ 66,6 ʤ
2
, ʘ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ ʇʇʈ ˉ  2 ʠ ʩʦʩʪʘʚʣʷʝʪ 30,8 ʤ

2
. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ï 44,8. ɺʳʷʚʣʝʥʦ, ʯʪʦ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʪ.ʝ. ʩ ʫʚʝʣʠʯʝʥʠʝʤ  ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ ï  ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ ʠ ʧʦʢʘʟʘʪʝʣʷ 

çʕʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ çʇʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè ʩʦ 

ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ r = 0,55 (ʩʚʷʟʴ ʟʥʘʯʠʪʝʣʴʥʘʷ) [9]. ʄʝʞʜʫ çʇʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠè ʠ ʟʘʧʘʩʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʨʝʚʦʩʪʦʡ ʥʘ ʇʇʈ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʉʚʝʞʠʡ ʠ ʩʪʘʨʳʡ ʩʫʭʦʩʪʦʡ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʇʨʝʦʙʣʘʜʘʶʪ ʜʝʨʝʚʴʷ  1 ʠ 2 ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ.  

ʄʝʞʜʫ çʇʦʢʘʟʘʪʝʣʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè ʠ ʢʘʪʝʛʦʨʠʝʡ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ: ʢʦʵʬʬʠʮʠʝʥʪ  ʢʦʨʨʝʣʷʮʠʠ r  = 0,23. 

 

ɺʓɺʆɼʓ 

1. ʄʝʪʦʜʦʤ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʥʥʳʡ 

ʜʨʝʚʦʩʪʦʡ ʩʦʩʥʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʡ (190 ʠ 120 ʣʝʪ), ʪ.ʝ. ʠʤʝʝʪʩʷ ʜʚʘ ʧʦʢʦʣʝʥʠʷ ʩʦʩʥʳ,120-

ʣʝʪʥʠʝ ʜʝʨʝʚʴʷ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2/3 ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʜʠʤʝʪʨʘ 36 ʩʤ ʠ ʤʝʥʝʝ. 

2. ʆʩʨʝʜʥʸʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ 

ʜʨʝʚʦʩʪʦʷ ï 44,8. 

3. ɺʳʷʚʣʝʥʦ, ʯʪʦ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ çʇʦʢʘʟʘʪʝʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè, ʪ.ʝ. ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ  ʧʣʦʱʘʜʠ ʧʠʪʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʜʝʨʝʚʘ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ  

ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ çʇʦʢʘʟʘʪʝʣʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠè ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ r = 0,55 (ʩʚʷʟʴ ʟʥʘʯʠʪʝʣʴʥʘʷ).  

4. ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ ʩʦʩʪʦʷʥʠʷ ʢʘʢ ʜʣʷ ʚʩʝʭ ʜʝʨʝʚʴʝʚ ʥʘ ʇʇʈ, ʪʘʢ ʠ 

ʜʣʷ ʩʦʩʥʳ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʝʪ 1,8. ʊ.ʝ. ʜʨʝʚʦʩʪʦʡ ʷʚʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʥʳʤ.  
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ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʈʦʩʩʠʠ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ 

ʣʠʥʝʡʥʦʡ, ʥʝʣʠʥʝʡʥʦʡ ʠ ʮʝʧʥʦʡ ʤʦʜʝʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʧʦʜʦʙʥʳʭ ʤʦʜʝʣʷʭ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʵʪʘʧʫ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʥʦʚʘʮʠʡ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ ʦʩʪʘʶʪʩʷ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʧʦ ʧʨʠʯʠʥʝ ʧʣʦʭʦʛʦ ʩʦʮʠʘʣʴʥʦ- ʢɻʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʠʯʠʥʝ ʚʳʙʦʨʘ 

ʥʝʚʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʘʪʦʨʩʢʦʡ ʠʜʝʠ.  

Summary: This article discusses the main features and nature of the implementation of 

innovative projects in Russia. The main stages of implementation of the innovation project were 
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also identified and the schematic diagrams of linear, nonlinear and chain models of the innovation 

process were analyzed. The study found that such models do not pay enough attention to the stage 

of the life cycle of innovation. It is also determined that the majority of projects remain unrealized 

due to poor socio-economic justification and planning in accordance with the real needs of the 

market, as well as due to the choice of the wrong production and technological way to implement 

an innovative idea.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʮʝʥʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ. 

Key words: assessment, planning, management of innovative development and innovative 

projects. 

 

ɺɺɽɼɽʅʀɽ  

ɺʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʚʘʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʬʠʣʴʥʳʝ ʫʯʝʥʳʝ-ʵʢʦʥʦʤʠʩʪʳ ʠ ʦʪʨʘʩʣʝʚʳʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʜʦʢʘʟʘʣʠ ʠ ʦʬʦʨʤʠʣʠ ʚ ʚʠʜʝ ʜʝʡʩʪʚʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ, 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʙʘʟʠʩʘ ʝʱʝ ʚ ʥʘʯʘʣʝ XX ʚ. ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʭ ʫʯʝʥʳʭ, ʧʦʣʦʞʠʚʰʠʭ ʥʘʯʘʣʦ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʥʘʫʯʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ ʚ ʦʙʣʘʩʪʠ 

ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʁ. ʐʫʤʧʝʪʝʨʘ ʠ ʌ. ʍʘʡʝʢʘ [1], 

ʢʦʪʦʨʳʝ ʚ 1930-ʝ ʛʦʜʳ ʚʝʩʴʤʘ ʘʢʪʠʚʥʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʣʠ ʠʥʥʦʚʘʮʠʠ ʢʘʢ ʘʧʦʜʠʢʪʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʤʝʛʘ-, ʤʘʢʨʦ-, ʤʝʟʦ- ʠ 

ʤʠʢʨʦʫʨʦʚʥʝʡ) ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʙʫʜʫʱʝʤ. ʆʥʠ ʦʧʨʝʜʝʣʠʣʠ ʠ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʪʨʝʥʜʦʚʳʡ ʚʝʢʪʦʨ ʤʳʰʣʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʦʩʪʫ ʜʦʭʦʜʥʦʩʪʠ ʠ ʢʘʧʠʪʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʙʳʩʪʨʦʝ ʨʳʥʦʯʥʦʝ ʧʝʨʝʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ, ʦʧʪʠʤʠʟʘʮʠʠ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʙʦʣʝʝ 1/2 ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ 

ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ (ɽʉ, ʉʐɸ, ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʠʷ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʛʨʝʩʩʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʝʘʣʠʟʫʝʤʳʝ ʯʝʨʝʟ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ [2]. 

ʅʘʰʘ ʩʪʨʘʥʘ ʚʦ ʤʥʦʛʦʤ ʦʪʩʪʘʣʘ ʦʪ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʜʦ ʩʠʭ ʧʦʨ ʩʢʘʟʳʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʥʝʜʘʣʴʥʦʚʠʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 90-ʭ ʛʦʜʦʚ XX ʚ. ʚ ʦʙʣʘʩʪʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʊʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʝ ʩʬʝʨʳ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʩʪʘʣʦ ʫʜʝʣʷʪʴʩʷ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʝʥʝʜʞʤʝʥʪʘ ʦʪʨʘʩʣʝʚʳʭ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʙʘʟʦʚʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʂʦʥʮʝʧʮʠʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʌ ʜʦ 2020 ʛ. 

ʜʦʣʞʥʘ ʙʳʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʠ ʚʳʚʝʜʝʥʘ ʚ ʪʨʝʥʜ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʦʙʥʦʚʣʝʥʥʘʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝʤʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʥʘʫʯʥʳʭ 
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ʟʥʘʥʠʷʭ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ [3]. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʩ 

ʚʥʝʜʨʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʟʦʙʨʝʪʝʥʠʡ ʜʦʣʞʥʦ ʩʪʘʪʴ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ ʩʝʢʪʦʨʦʚ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ 

ʨʝʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʚ 3-5 ʨʘʟ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʨʝʩʫʨʩʦʝʤʢʦʩʪʠ ʚ 

ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥʘʭ ʚ 1,6-1,8 ʨʘʟʘ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʩʭʝʤʳ ʣʠʥʝʡʥʦʡ, ʥʝʣʠʥʝʡʥʦʡ ʠ ʮʝʧʥʦʡ ʤʦʜʝʣʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ 

ʅʘ ʧʨʘʢʪʠʢʝ ʦʩʥʦʚʥʦʡ ʭʦʜ  ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʘʭ, ʘ ʧʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʝʩʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ 

ʧʨʦʝʢʪʳ, ʚ ʩʪʨʫʢʪʫʨʫ ʢʦʪʦʨʳʭ ʟʘʣʦʞʝʥ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʦʧʳʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʠ ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʲʸʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʘʩʰʠʨʝʥʠʷ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʜʦʣʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʝʢʪʘʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʧʨʠʩʫʱʠ ʦʧʨʝʜʝʣʸʥʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʩʧʝʮʠʬʠʢʫ, ʬʦʨʤʫ, ʤʘʩʰʪʘʙ ʠ ʵʬʬʝʢʪ [4]. 

ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʚʝʩʴʤʘ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʠʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʝ ʨʠʩʢʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʝʢʪʘʤʠ, ʢʦʪʦʨʳʝ ʫʞʝ ʙʳʣʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʧʨʦʜʫʢʮʠʷ (ʫʩʣʫʛʠ) ʢʦʪʦʨʳʭ ʥʘʰʣʠ ʩʚʦʝʛʦ 

ʧʦʪʨʝʙʠʪʝʣʷ). ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʢʦʣʦ 1/3 ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘ ʨʳʥʢʝ, ʝʱʝ 1/3 ʧʨʦʜʫʢʮʠʠ ʦʢʘʟʳʚʘʝʪʩʷ ʙʝʟʫʙʳʪʦʯʥʦʡ ʠ 

ʪʦʣʴʢʦ ʦʩʪʘʚʰʘʷʩʷ ʜʦʣʷ, ʧʦʟʚʦʣʷʝʪ ʠʥʚʝʩʪʦʨʫ ʧʦʣʫʯʠʪʴ ʜʦʭʦʜ, ʢʦʪʦʨʳʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ [5]. ɺʦ-ʚʪʦʨʳʭ, ʬʠʥʘʥʩʦʚʳʡ ʧʣʘʥ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ 

ʧʨʦʝʢʪʦʚ ʠʤʝʝʪ ʯʝʪʢʠʝ ʚʨʝʤʝʥʥʳʝ ʬʘʟʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ.  ɺ-ʪʨʝʪʴʠʭ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʤʦʞʝʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʦʪʜʝʣʴʥʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʬʝʨʦʡ, ʢʦʛʜʘ ʧʦʜ ʢʦʥʢʨʝʪʥʫʶ ʙʠʟʥʝʩ-ʠʜʝʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʩʦʟʜʘʝʪʩʷ ʫʟʢʦʧʨʦʬʠʣʴʥʦʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, 

ʮʝʣʦʝ ʧʨʝʜʧʨʠʷʪʠʝ  ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʜʝʠ. [6]. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʦʤ ʩʧʝʢʪʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ, 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʝʥʯʫʨʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʠʤʝʶʱʠʡʩʷ 

ʥʘʨʘʙʦʪʘʥʥʳʡ ʙʘʟʠʩ ʧʨʘʢʪʠʢʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʦʚ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʪʤʝʯʝʥʥʳʤ ʚʳʰʝ ʧʣʘʥʘʤ ʂʦʥʮʝʧʮʠʠ. ɺ ʈʦʩʩʠʠ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 44 ʨʘʟʘ ʥʠʞʝ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʝʚʨʦʧʝʡʩʢʠʤ ʫʨʦʚʥʝʤ. ʇʨʠʯʝʤ ʦʙʱʘʷ ʩʫʤʤʘ ʧʦʜʦʙʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʩʦʩʪʘʚʣʷʝʪ 

ʣʠʰʴ 3,3% ʦʪ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ, ʧʦ ʬʦʥʜʘʤ ʧʨʷʤʦʛʦ ʠ 

ʚʝʥʯʫʨʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ [7].  

ɽʱʝ ʦʜʥʠʤ ʩʜʝʨʞʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʜʦʣʷ ʧʨʦʝʢʪʦʚ, ʧʦʣʫʯʘʶʱʠʭ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʬʦʥʜʦʚ). ʄʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʚ ʦʙʣʘʩʪʠ 
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ʚʝʥʯʫʨʥʦʛʦ ʪʠʧʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʳ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ 

ʦʪʤʝʯʘʶʪ ʚʳʩʦʢʫʶ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʥʠʟʢʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʚ 

ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʦʝʢʪʘʭ. ʆʜʥʘʢʦ ʩʫʪʴ ʧʨʦʙʣʝʤʳ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ - ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʝʛʦʜʥʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ ʥʝ ʠʤʝʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʩ 

ʧʦʟʠʮʠʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʠʭ 

ʥʝʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʜʣʷ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ [8]. 

ɺ ʜʘʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʠʟʦʙʨʝʪʘʪʝʣʠ-

ʨʘʟʨʘʙʦʪʯʠʢʠ ʷʚʣʷʶʪʩʷ ʫʟʢʦʧʨʦʬʠʣʴʥʳʤʠ ʫʯʝʥʳʤʠ, ʘ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ, ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʨʳʥʦʯʥʦʛʦ ʫʩʧʝʭʘ ʠʜʝʠ ʩ ʧʦʟʠʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʡ ʮʝʣʝʚʦʡ ʧʨʦʝʢʪ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ 

ʢ ʢʦʥʢʨʝʪʥʳʤ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ 

ʩʝʛʤʝʥʪ. ʊʘʢʞʝ ʚʩʝ ʵʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʦʩʪʫ ʫʪʠʣʠʪʘʨʥʦʩʪʠ ʙʠʟʥʝʩ-

ʠʜʝʡ, ʧʦʣʫʯʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʠʥʝʨʛʠʠ, ʨʦʩʪʫ ʧʨʝʩʪʠʞʘ ʥʘʫʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ɺʫʟʦʚ). ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʨʘʟʚʠʪʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʦʙʣʘʩʪʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʤʘʨʢʝʪʠʥʛʘ, ʬʠʥʘʥʩʦʚ, 

ʫʧʨʘʚʣʝʥʠʷ ʩʙʳʪʦʤ, ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ, PR-, IT- ʠ HR-ʤʝʥʝʜʞʤʝʥʪʘ [9]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅ?ʀɽ 

ʆʧʳʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʙʠʟʥʝʩ-ʠʜʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʚ ʩʨʝʜʝ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠʤʝʝʪʩʷ ʭʦʨʦʰʦ ʧʨʦʨʘʙʦʪʘʥʥʘʷ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ 

ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩ-ʧʨʦʝʢʪʘ ʩ ʧʦʟʠʮʠʠ ʠʤʝʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ 

ʢʦʥʲʶʥʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʝʛʦ (ʧʨʦʝʢʪ) ʠ ʧʨʦʨʘʙʦʪʘʪʴ ʙʘʟʦʚʳʡ ʩʧʝʢʪʨ ʢʣʶʯʝʚʳʭ 

ʤʦʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʷʪ ʦʩʥʦʚʫ ʙʠʟʥʝʩ-ʧʣʘʥʘ. 

 

ɺʓɺʆɼʓ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʵʪʘʧʫ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʠʥʥʦʚʘʮʠʡ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʝʢʪʦʚ ʦʩʪʘʶʪʩʷ 

ʥʝʨʝʘʣʠʟʦʚʘʥʥʳʤʠ ʧʦ ʧʨʠʯʠʥʝ ʧʣʦʭʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʠʯʠʥʝ ʚʳʙʦʨʘ 

ʥʝʚʝʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʦʤ ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʘʪʦʨʩʢʦʡ ʠʜʝʠ.  
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ  ʛʣʦʙʘʣʠʟʘʮʠʷ 

ʵʢʦʥʦʤʠʢʠ ʥʘ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ. ʉʦʚʨʝʤʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʛʣʦʙʘʣʠʟʘʮʠʠ, ʨʦʩʪ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʢʘʟʳʚʘʶʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ  ʜʝʷʪʝʣʴʥʦʩʪʴ, ʤʝʥʷʷ  ʠʥʩʪʨʫʤʝʥʪʳ ʠ  ʪʝʭʥʦʣʦʛʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ ʠʥʥʦʚʘʮʠʡ.  

ɺʳʜʝʣʝʥʳ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʬʘʢʪʦʨʳ, ʠʤʝʶʱʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ: ʥʝʜʦʩʪʘʪʦʢ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʅʀʆʂʈ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʢʦʦʧʝʨʘʮʠʠ ʩ ʦʪʨʘʩʣʝʚʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 
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ʧʨʦʜʫʢʪʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʅʀʆʂʈ, ʦʪʩʫʪʩʪʚʠʝ ʣʴʛʦʪ ʠ ʧʨʝʬʝʨʝʥʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʅʀʆʂʈ, ʥʝʨʘʟʚʠʪʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʚ ʧʘʪʝʥʪʦʚʘʥʠʠ ʈʀɼ, 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʈʀɼ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ ʷʚʣʷʶʪʩʷ: 

- ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʧʨʝʬʝʨʝʥʮʠʠ ʠ 

ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʅʀʆʂʈ; 

- ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʘʨʪʥʸʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʦʚ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ  ʧʨʦʮʝʜʫʨ ʧʘʪʝʥʪʦʚʘʥʠʷ ʈʀɼ, ʩʦʜʝʡʩʪʚʠʝ ʚ ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʘʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ; 

- ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʶʪ 

ʬʠʥʘʥʩʦʚʳʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ. 

Summary: the article presents the results of a study of the impact of globalization of the 

economy on the process of creating and commercializing innovations. The modern process of 

globalization, the growth rate of the global economy have a strong impact on scientific, technical 

and industrial activities, changing tools and technologies for managing the commercialization of 

innovations. 

The factors that are of paramount importance for the creation and commercialization of innovations 

are identified and systematized: the lack of own financial resources for conducting research R&D 

and testing, the low level of cooperation with industry enterprises on the creation of innovative 

products, the duration of the R&D cycle, the absence of benefits and preferences for enterprises 

engaged in independent search R&D, underdeveloped mechanisms of public-private partnerships, 

lack of experience in patenting RIDs, not a sufficient level of development of the RID 

commercialization infrastructure. 

It is established that the main tools to support innovation are: 

- financial support of innovation processes, including preferences and tax benefits for enterprises 

engaged in independent search and research and development; 

- Intensive use of partnership mechanisms between the public, public and private sectors; 

- improvement of patenting procedures for RID, assistance in securing the rights to the results of 

intellectual activity to enterprises of the real sector of the economy; 

- development of technology transfer tools, including the development of an infrastructure to 

support the commercialization of innovations. It has been proven that financial and infrastructural 

mechanisms to support innovation are of primary importance. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʛʣʦʙʘʣʠʟʘʮʠʷ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ 

ʠʥʥʦʚʘʮʠʡ. 

Keywords: innovation, globalization, management of the commercialization of innovation. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʥʥʦʚʘʮʠʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʨʳʯʘʛʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʨʘʩʣʝʡ ʠ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ,  ʥʦ ʠ ʩʪʨʘʥ. ɹʦʣʝʝ ʪʦʛʦ 
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ʠʥʥʦʚʘʮʠʠ ʩʦʟʜʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʪʜʝʣʴʥʳʤ ʩʪʨʘʥʘʤ ʠ ʨʝʛʠʦʥʘʤ ʥʘ 

ʤʠʨʦʚʦʤ ʨʳʥʢʝ.  

ɺ ʈʦʩʩʠʠ ʚʘʞʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʧʠʨʘʶʱʝʛʦʩʷ ʥʘ ʠʥʥʦʚʘʮʠʠ,   

ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʯʝʨʢʠʚʘʣʘʩʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʩʝʛʦʜʥʷ - 

ʵʪʦ ʦʩʥʦʚʥʘʷ ʜʦʤʠʥʘʥʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ [1,2].  

ʀʥʥʦʚʘʮʠʠ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ, ʚʳʜʝʣʷʷ  

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ, 

ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ,  ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʡ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʝʡ  

ʦʪʣʠʯʘʶʪʩʷ ʠʥʥʦʚʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ 

ʯʝʨʝʟ  ʚʦʟʤʦʞʥʦʩʪʴ  ʧʦʣʫʯʝʥʠʷ ʵʬʬʝʢʪʦʚ (ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠʣʠ ʙʶʜʞʝʪʥʦʛʦ) 

ʫʚʝʣʠʯʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ  (ʧʨʦʜʫʢʪʦʚʳʝ ʠʥʥʦʚʘʮʠʠ), ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ) [3,4]. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ, ʙʘʟʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʠʥʥʦʚʘʮʠʡ 

ʷʚʣʷʶʪʩʷ ʠʤʝʥʥʦ  ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʠʤ,  ʧʦʷʚʣʷʝʪʩʷ 

ʥʦʚʦʝ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʝʜʤʝʪʳ ʪʨʫʜʘ, ʪʝʭʥʦʣʦʛʠʠ ʨʘʙʦʪ [5,6].  

ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚ ʈʌ ʥʘ ʥʘʯʘʣʦ 2018 ʛʦʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʠʥʥʦʚʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʦ 2321 ʧʨʝʜʧʨʠʷʪʠʝ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚ ʨʷʜʝ ʨʘʙʦʪ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦ 

ʦʪʨʘʩʣʷʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʪʘʢʠʤʠ  ʧʨʠʯʠʥʘʤʠ, ʢʘʢ ʥʝʨʘʟʚʠʪʦʩʪʴ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʬʝʨ, ʩʣʦʞʥʦʩʪʴ  ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʠʥʥʦʚʘʮʠʡ,   ʦʪʩʫʪʩʪʚʠʝ ʢʦʦʧʝʨʘʮʠʠ ʤʝʞʜʫ  ʥʘʫʢʦʡ ʠ ʙʠʟʥʝʩʦʤ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʘʩʩʠʚʥʦʩʪʴʶ ʧʦʩʣʝʜʥʝʛʦ [7,8, 9].  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʘʢʪʦʨʦʚ ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ ʠʭ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʦʚʨʝʤʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʦʜʜʝʨʞʢʠ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʫʨʦʚʥʝ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʘʢʪʦʨʦʚ,  ʠʥʛʠʙʠʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʠ 

ʠʭ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʢʩʧʝʨʪʥʳʡ  ʤʝʪʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʘʥʢʝʪʠʨʦʚʘʥʠʝ 

ʨʝʩʧʦʥʜʝʥʪʦʚ. ʂ ʘʥʢʝʪʠʨʦʚʘʥʠʶ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  

ʧʨʝʜʧʨʠʷʪʠʡ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʦʧʨʦʩʥʳʭ ʘʥʢʝʪ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʢʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʩ 2013 ʛ. ʫʨʦʚʝʥʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʥʝ ʧʨʝʪʝʨʧʝʣ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʩʦʩʪʘʚʣʷʣ 9,5-9,7%, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʠʟʢʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʧʨʝʜʧʨʠʷʪʠʡ   (ʪʘʙʣ. 1). 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

183 

 

ʊʘʙʣʠʮʘ 1 ï ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ
1
 

ʇʦʢʘʟʘʪʝʣʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ 

ɿʥʘʯʝʥʠʝ 

2013ʛ. 2014 ʛ. 2015 ʛ.  2016 ʛ.  2017 ʛ. 

ɼʦʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, % 

9,7 9,7 9,5 9,2 9,6 

ʊʝʤʧ ʨʦʩʪʘ ʟʘʪʨʘʪ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, % 

100 102,1 96,5 105,6 109,0 

ʊʝʤʧ ʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ, % 

100 98,9 107,2 114,3 91,4 

 

ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʦʙʲʝʤ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʦʚʘʨʦʚ ʚʳʨʦʩ ʩ 2013 ʥʘ 

14%, ʢ 2017 ʛʦʜʫ, ʘ ʥʘʯʠʥʘʷ ʩ 2017 ʛʦʜʘ, ʪʝʤʧʳ ʨʦʩʪʘ  ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʪʦʚʘʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ.  

ɿʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ ʜʦʩʪʠʛʣʠ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʚ 

2017 ʛʦʜʫ ʠ ʩʦʩʪʘʚʠʣʠ 848 ʤʣʨʜ. ʨʫʙ.  

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʠʟ ʜʦʣʝʡ ʚ 

ʦʙʱʝʤ ʦʙʲʝʤʝ ʦʪʛʨʫʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʥʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʚ  2017 ʛ.  

ʩʦʩʪʘʚʠʣʘ  1,7%.  

ʆʧʨʦʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʙʠʟʥʝʩʘ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʬʘʢʪʦʨʳ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʩʦʟʜʘʥʠʝ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ.  ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʳʣʠ ʥʘʟʚʘʥʳ: ʥʝʜʦʩʪʘʪʦʢ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʅʀʆʂʈ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ (1 ʬʘʢʪʦʨ), ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʢʦʦʧʝʨʘʮʠʠ ʩ ʦʪʨʘʩʣʝʚʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ 

(2 ʬʘʢʪʦʨ), ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʅʀʆʂʈ (3 ʬʘʢʪʦʨ), ʦʪʩʫʪʩʪʚʠʝ ʣʴʛʦʪ ʠ ʧʨʝʬʝʨʝʥʮʠʡ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʅʀʆʂʈ (4 ʬʘʢʪʦʨ), 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ (5 ʬʘʢʪʦʨ), ʦʪʩʫʪʩʪʚʠʝ 

ʦʧʳʪʘ ʚ ʧʘʪʝʥʪʦʚʘʥʠʠ ʈʀɼ (6 ʬʘʢʪʦʨ), ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʈʀɼ (7 ʬʘʢʪʦʨ). 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ  ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ  ʬʘʢʪʦʨʦʚ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʠʥʥʦʚʘʮʠʡ, % 

                                                           
1
 ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ https://www.gks.ru 
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ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʤʝʶʱʠʝ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ:   

- ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ  ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʢʣʶʯʘʷ ʧʨʝʬʝʨʝʥʮʠʠ ʠ 

ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʅʀʆʂʈ; 

- ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʧʘʨʪʥʸʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʠ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʦʚ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ  ʧʨʦʮʝʜʫʨ ʧʘʪʝʥʪʦʚʘʥʠʷ ʈʀɼ, ʩʦʜʝʡʩʪʚʠʝ ʚ ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʘʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ; 

- ʨʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʨʘʥʩʬʝʨʘ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʧʦʜʜʝʨʞʢʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ.  

ʇʦ ʤʥʝʥʠʶ ʨʝʩʧʦʥʜʝʥʪʦʚ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʡ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʩʧʦʩʦʙʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ( 

ʤʝʭʘʥʠʟʤʳ ʨʳʥʢʘ ʢʘʧʠʪʘʣʘ, ʧʨʷʤʦʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʠʣʠ ʢʦʩʚʝʥʥʦʝ), ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ 

ʜʚʠʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʧʦʪʦʢʦʚ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʮʠʢʣʘ.   

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʩʪʦʯʥʠʢʠ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʝʜʧʨʠʷʪʠʡ.  

ʀʭ ʨʦʣʴ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʡ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ, ʪ.ʢ. ʠʭ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʷʝʪ 

ʬʠʥʘʥʩʦʚʫʶ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠ ʬʠʥʘʥʩʦʚʫʶ ʤʘʥʝʚʨʝʥʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʷʚʣʷʝʪʩʷ ʨʳʯʘʛʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʚ ʨʘʤʢʘʭ 

ʢʦʥʢʫʨʩʥʳʭ ʧʨʦʮʝʜʫʨ ʠʟ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʦʚ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ  ʬʝʜʝʨʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʦʪʨʘʩʣʝʚʳʝ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ  

ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʨʦʝʢʪʳ.   

 

ʈʠʩʫʥʦʢ 2  ï ɿʘʪʨʘʪʳ ʥʘ  ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 
2
 

                                                           
2
 ʈʘʩʩʯʠʪʘʥʦ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ 

742

380

6

2

14

260

ʉʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʡʉʨʝʜʩʪʚʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ

ʉʨʝʜʩʪʚʘ ʙʶʜʞʝʪʘ ʩʫʙʲʝʢʪʘʉʨʝʜʩʪʚʘ ʬʦʥʜʦʚ

ʉʨʝʜʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚʂʨʝʜʠʪʳ ʠ ʧʨʦʯʠʝ ʠʥʚʝʩʪʠʮʠʠ



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

185 

 

 

ɺ-ʪʨʝʪʴʠʭ, ʙʘʥʢʦʚʩʢʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʠ ʧʦʥʷʪʥʳʭ 

ʠʩʪʦʯʥʠʢʦʤ ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ, ʧʨʠ ʵʪʦʤ ʠʩʪʦʯʥʠʢ ʥʝ ʦʛʨʘʥʠʯʝʥ ʚ ʨʘʟʤʝʨʘʭ ʠ ʧʨʦʮʝʜʫʨʘ 

ʧʨʠʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʧʦʥʷʪʥʘ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʘ  ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʟʘʝʤʱʠʢʦʚ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʠʥʥʦʚʘʮʠʠ ʢʨʝʜʠʪ ʙʘʥʢʘ ʵʪʦ ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʩʨʝʜʩʪʚ ʘʚʘʥʩʠʨʦʚʘʥʥʳʭ ʚ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʵʪʦʤʫ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʦʪʯʝʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʠ ʠʭ 

ʩʦʩʪʘʚʝ  ʚ  ʦʪʥʦʰʝʥʠʠ  ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʥʦʚʰʝʩʪʚʘ, ʢʘʢ ʵʪʦ 

ʧʦʢʘʟʘʥʦ ʥʠʞʝ (ʨʠʩ. 2). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʳʭ ʢʨʫʛʦʚʦʡ ʜʠʘʛʨʘʤʤʳ ʩʨʝʜʩʪʚʘ ʙʘʥʢʦʚ ʠ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʟʘʥʠʤʘʶʪ ʚʝʩʦʤʦʝ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʠʥʥʦʚʘʮʠʡ, ʘ ʠʭ ʦʙʲʝʤ ʩʦʩʪʘʚʣʷʝʪ 260,0 

ʤʣʨʜ. ʨ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʪʝʭʥʠʢʠ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʢʦʤʧʘʥʠʠ ʯʘʩʪʦ 

ʧʨʠʙʝʛʘʶʪ ʢ ʣʠʟʠʥʛʫ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ [10]  

ɻʦʚʦʨʷ ʦ ʤʝʭʘʥʠʟʤʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʅʀʆʂʈ,  

ʥʝʣʴʟʷ ʥʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʦʩʚʦʝʥʠʷ ʠʥʥʦʚʘʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ ʧʨʦʜʦʣʞʘʝʪ  ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ  ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʕʪʦ ʥʝ ʩʪʠʤʫʣʠʨʫʝʪ 

ʢʦʦʧʝʨʘʮʠʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʡ [11]. 

 

ɺʓɺʆɼʓ ʀʃʀ ɿɸʂʃʖʏɽʅʀɽ  

ɼʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʩʦʟʜʘʥʠʷ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.   

ʌʘʢʪʦʨʘʤʠ,  ʠʤʝʶʱʠʤʠ  ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʠʥʥʦʚʘʮʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʪʥʦʛʦ ʦʧʨʦʩʘ ʠ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʪʥʳʭ ʘʥʢʝʪ ʷʚʣʷʶʪʩʷ: 

ʥʝʜʦʩʪʘʪʦʢ ʩʦʙʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʅʀʆʂʈ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʦʧʝʨʘʮʠʠ ʩ ʦʪʨʘʩʣʝʚʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦ 

ʚʦʧʨʦʩʘʤ ʩʦʟʜʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʮʠʢʣʘ ʅʀʆʂʈ, ʦʪʩʫʪʩʪʚʠʝ 

ʣʴʛʦʪ ʠ ʧʨʝʬʝʨʝʥʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷʤ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʧʦʠʩʢʦʚʳʝ ʅʀʆʂʈ, 

ʥʝʨʘʟʚʠʪʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʚ 

ʧʘʪʝʥʪʦʚʘʥʠʠ ʈʀɼ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʈʀɼ.  

ʇʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʛʨʘʶʪ ʬʠʥʘʥʩʦʚʳʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʡ, ʚʢʣʶʯʘʷ  ʨʘʟʨʘʙʦʪʢʫ  ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʨ  ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʨʝʘʣʠʟʫʝʤʳʭ ʚ ʤʦʜʝʣʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʭ  ʧʘʨʪʥʝʨʩʪʚ.  
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ʋɼʂ 574.5 

ʕʂʆʃʆɻʆ-ɸʅɸʃʀʊʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ʈɽʂʈɽɸʎʀʆʅʅʓʍ 

ɿʆʅ ɺʆʈʆʅɽɾʉʂʆɻʆ ɺʆɼʆʍʈɸʅʀʃʀʑɸ 

ECOLOGICAL AND ANALYTICAL  ANALYSIS OF WATER QUALITY  OF 

RECREATION ZONES OF THE VORONEZH RESERVOIR 

ʄʠʭʝʝʚ ʖ.ʖ., ʤʘʛʠʩʪʨʘʥʪ ʚʪʦʨʦʛʦ ʛʦʜʘ 

ʦʙʫʯʝʥʠʷ/ 

ʄʦʠʩʝʝʚʘ ɽ.ɺ., ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʈʦʩʩʠʷ, 

ɺʦʨʦʥʝʞ. 

 

ɸʥʥʦʪʘʮʠʷ: ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʜʥʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʳ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʤʝʩʪʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʉʘʤʳʤ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ ʘʢʚʘʪʦʨʠʠ ʦʪ ʚʝʨʭʦʚʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʜʦ ʞ/ʜ ʤʦʩʪʘ ʩʪ. ʆʪʨʦʞʢʘ (ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ 1 - 2). ʅʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʜʚʫʤʷ 

ʤʦʩʪʘʤʠ (ʉʝʚʝʨʥʳʡ ʠ ʏʝʨʥʘʚʩʢʠʡ) ʫʚʝʨʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʥʦʛʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʪʦʯʢʠ ʦʪʙʦʨʘ 3 ʠ 4). 

ʉʘʤʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ ʘʢʚʘʪʦʨʠʠ ʦʪ 

ʤʦʩʪʘ ɺʆɻʈʕʉ ʜʦ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʉʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʚ ʩʪʚʦʨʝ ʥʘ 500 ʤ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ 

ʬʦʥʦʚʳʭ ʧʦ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ, ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʘʤʤʦʥʠʡ- ʠ ʬʦʩʬʘʪ-ʠʦʥʘʤ (ʪʦʯʢʠ 7, 8). 

ʇʨʠʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ. ʉʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

Summary: With the development of environmental and socio-hygienic monitoring systems, 

interest in the analysis and assessment of the quality of water resources in the region is growing. 

Assessment of water quality of surface water resources and water-recreational potential in regional 

studies is relatively rare. The aim of the study was to conduct an ecological and analytical analysis 

of the water of the Voronezh reservoir in places of recreational water use of the urban population. 

The most favorable was the section of the water area from the upper reservoir to the railway bridge 

of the station. Hatching (between water sampling points 1 - 2). On the section between the two 

bridges (Severny and Chernavsky), the trend of increasing concentrations of many ingredients of 

the surface water of the reservoir (sampling points 3 and 4) is confidently starting. The most 

unfavorable in terms of hydrochemical indicators was the section of the water area from the 

VOGRES bridge to the dam of the reservoir. The average concentrations of pollutants over the past 

five years in the range 500 m below the sewage discharge were significantly higher than the 

background for heavy metals, petroleum products, ammonium and phosphate ions (points 7, 8). The 
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above studies indicate instability of the water quality of the Voronezh reservoir in recreational 

areas. The weak manifestation of the processes of natural self-purification of water in the reservoir, 

due to the high anthropogenic load, does not provide the necessary water quality. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʵʢʦʣʦʛʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

Keywords: Voronezh reservoir, water quality, environmental and analytical analysis. 

 

ɺɺɽɼɽʅʀɽ 

ʉ ʨʘʟʚʠʪʠʝʤ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʨʝʩ ʢ ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʤʝʩʪʘʭ ʨʝʢʨʝʘʮʠʠ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʦʜʳ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʤʝʩʪʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʛʦʨʦʜʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʨ. ɺʦʨʦʥʝʞ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ɼʦʥ), ʚ 

ʛʨʘʥʠʮʘʭ ʛ. ɺʦʨʦʥʝʞʘ. ʆʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʮʝʣʠʢʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. ʅʦʨʤʘʣʴʥʳʡ ʧʦʜʧʦʨʥʳʡ ʫʨʦʚʝʥʴ (ʅʇʋ) 93 ʤ. ʇʦʣʥʳʡ ʦʙʲʸʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʠ ʅʇʋ 204 ʤʣʥ. ʤ
3
, ʧʦʣʝʟʥʳʡ ï 160 ʤʣʥ.ʤ

3
, ʧʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʧʨʠ 

ʅʇʋ 70 ʢʤ
2
, ʜʣʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 35 ʢʤ, ʩʨʝʜʥʷʷ ʰʠʨʠʥʘ ī 2 ʢʤ, ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ ī 2,9 ʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ī 16 ʤ. ɺʦʨʦʥʝʞʩʢʦʝ ï ʢʨʫʧʥʝʡʰʝʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʧʦʣʥʦʤʫ ʠ ʧʦʣʝʟʥʦʤʫ ʦʙʲʸʤʫ [4]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʜʦʸʤ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʸʥ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʝʛʦ ʦʯʠʩʪʢʝ [1, 2, 3]. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʭ 

ʢʘʯʝʩʪʚʦ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʨʦʚʝʜʝʥ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 2018-2019 ʛʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʦʯʥʘʷ ʦʮʝʥʢʘ ʬʦʥʜʦʚʳʭ ʜʘʥʥʳʭ 

ʌɻɹʋ çʎʃɸʊʀ ʧʦ ʎʌʆè. ɺ ʌɻɹʋ çʎʃɸʊʀ ʧʦ ʎʌʆè ʝʞʝʛʦʜʥʦ ʚʝʜʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʊʦʯʢʠ ʥʘʙʣʶʜʝʥʠʡ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 300-500 ʤ ʦʪ ʥʘʰʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʵʪʦʤʫ ʥʠʞʝ 

ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʵʪʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀʗ 

ɺ ʪʘʙʣʠʮʘʭ 1, 2 ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʧʷʪʴ ʣʝʪ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ ʩʪʚʦʨʦʚ. ɺ ʧʨʦʙʘʭ 

ʚʦʜʳ ʚʭʦʜʷʱʝʛʦ ʩʪʚʦʨʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥʳ ʧʨʝʚʳʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʤʝʜʠ ʚ 2,0 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʜʣʷ ʚʦʜʦʝʤʦʚ 

http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/895/%D0%92%D0%BE%D0%B4%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B8%D0%BB%D0%B8%D1%89%D0%B5
http://water-rf.ru/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B/321/%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%B5%D0%B6
http://water-rf.ru/%D0%92%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BE%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D1%8B/81/%D0%94%D0%BE%D0%BD
http://water-rf.ru/%D0%93%D0%BB%D0%BE%D1%81%D1%81%D0%B0%D1%80%D0%B8%D0%B9/1006/%D0%92%D0%BE%D0%B4%D0%BE%D1%91%D0%BC
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ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ (ʇɼʂ ʨ.ʭ.), ʬʦʩʬʘʪ-ʠʦʥʦʚ ʚ 1,1 ʨʘʟʘ ʠ ʪʘʢʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ5) ʚ 1,2 ʨʘʟʘ. ʅʘʣʠʯʠʝ ʫʢʘʟʘʥʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʨʘʥʟʠʪʥʳʤ ʧʦʪʦʢʦʤ ʨ. ɺʦʨʦʥʝʞ. ʉʘʤʳʤ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ 

ʘʢʚʘʪʦʨʠʠ ʦʪ ʚʝʨʭʦʚʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʞ/ʜ ʤʦʩʪʘ ʩʪ. ʆʪʨʦʞʢʘ (ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʦʪʙʦʨʘ 

ʧʨʦʙ ʚʦʜʳ 1 - 2). ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʥʝʪ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. ɼʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ. ʕʪʦ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʪʘʤ 

ʜʝʡʩʪʚʫʶʱʝʛʦ ʩʘʥʘʪʦʨʠʷ ʠ ʜʚʫʭ ʚʦʜʦʧʦʜʲʝʤʥʳʭ ʩʪʘʥʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ 

ʞʠʪʝʣʝʡ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʦʙʣʘʩʪʥʦʛʦ ʮʝʥʪʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʝ ʠ ʥʘ 

ʩʢʣʦʥʝ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʧʨʦʠʟʨʘʩʪʘʝʪ ɺʦʨʦʥʝʞʩʢʘʷ ʥʘʛʦʨʥʘʷ ʜʫʙʨʘʚʘ, ʘ ʧʦ ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʡ 

ʤʝʩʪʥʦʩʪʠ ʣʝʚʦʛʦ ʙʝʨʝʛʘ - ʙʦʨʳ ʠ ʩʫʙʦʨʠ. ʅʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʜʚʫʤʷ ʤʦʩʪʘʤʠ (ʉʝʚʝʨʥʳʡ ʠ 

ʏʝʨʥʘʚʩʢʠʡ ) ʫʚʝʨʝʥʥʦ ʥʘʯʠʥʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʥʦʛʠʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʪʦʯʢʠ ʦʪʙʦʨʘ 3 ʠ 4). ʉʘʤʳʤ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʢʘʟʘʣʩʷ ʫʯʘʩʪʦʢ ʘʢʚʘʪʦʨʠʠ ʦʪ ʤʦʩʪʘ 

ɺʆɻʈʕʉ ʜʦ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ.  ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʩʦ 

ʩʪʦʨʦʥʳ ʣʝʚʦʙʝʨʝʞʥʦʡ ʠ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ ʠ ʩʙʨʦʩʦʤ ʩʪʦʯʥʳʭ ʚʦʜ ʩ 

ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʘʢ ʆʆʆ çʃʆʉè, ɸʆ çɺʐɿè, ɸʆ çʉʂè, ʇɸʆ çɺɸʉʆè, ʇɸʆ 

çʂɺɸɼʈɸè ʊʕʎ-1. 

ʊʘʙʣʠʮʘ 1 

ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

(ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ çʎʃɸʊʀ ʧʦ ʎʌʆè). 

 ̄

ʧʨʦʙʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʝʜ. ʠʟʤʝʨʝʥʠʷ 

ɹʇʂ5 ɺʟʚʝʰ. 

ʚʝʱ-ʚʘ 

ʍʣʦʨʠʜʳ ʉʫʣʴʬʘʪʳ ɸʤʤʦʥʠʡ- 

ʠʦʥ 

ʅʠʪʨʠʪ- 

ʠʦʥ 

ʅʠʪʨʘʪ- 

ʠʦʥ 

1 2,46 5,47 32,7 48,7 0,31 0,060 3,04 

2 2,49 5,82 31,8 44,7 0,45 0,055 2,52 

3 2,42 5,80 32,3 43,4 0,47 0,048 2,63 

4 2,63 6,53 42,6 55,0 0,53 0,061 2,74 

5 2,68 7,10 34,5 43,9 0,51 0,043 2,98 

6 2,62 7,30 49,2 60,1 0,58 0,073 2,85 

7 4,20 6,01 38,9 55,7 0,69 0,085 6,83 

8 4,32 6,90 67,8 89,3 1,20 0,095 10,2 

ʇɼʂ 

ʤʛ/ʜʤ
3 

2,0 

ʤʛʆ2/ʜʤ
3 

Ñ0,25 

ʢ ʬʦʥʫ 

300,0 

ʤʛ/ʜʤ
3 

100,0 

ʤʛ/ʜʤ
3
 

0,50 

ʤʛ/ʜʤ
3
 

0,08 

ʤʛ/ʜʤ
3
 

40 

ʤʛ/ʜʤ
3
 

ʇʨʠʤʝʯʘʥʠʝ: 1. . ɺʝʨʭʦʚʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ ʦʢʨʫʞʥʦʛʦ ʤʦʩʪʘ ʪʨʘʩʩʳ ʄ4-ɼʆʅ (ʚʭʦʜʷʱʠʡ ʩʪʚʦʨ); 2. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʫ ʞ/ʜ ʤʦʩʪʘ ʩʪ. ʆʪʨʦʞʢʘ; 3. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʉʝʚʝʨʥʳʡ ʤʦʩʪ; 4. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʏʝʨʥʘʚʩʢʠʡ ʤʦʩʪ; 5. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ɺʆɻʈʕʉ; 6. ɺʦʨʦʥʝʞʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʣʦʪʠʥʘ( ʚʦʜʦʩʣʠʚ);7. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 500 ʤ ʚʳʰʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʆʆʆ 

çʃʆʉè; 8. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 500 ʤ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʆʆʆ çʃʆʉè.  

 

ʕʪʘ ʩʠʪʫʘʮʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʝʞʝʛʦʜʥʳʭ ʜʦʢʣʘʜʦʚ ʜʝʧʘʨʪʘʤʝʥʪʘ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʩʪʚʦʨʝ ʫ ʤʦʩʪʘ ɺʆɻʈʕʉ, ʧʦ ʬʦʥʜʦʚʳʤ 

ʜʘʥʥʳʤ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʩʦʝʜʠʥʝʥʠʡ ʤʘʨʛʘʥʮʘ (3,0 ʇɼʂ), ʮʠʥʢʘ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (1,2ʇɼʂ ). ʅʘ ʫʯʘʩʪʢʝ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʆʆʆ çʃʆʉè 

ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʫʥʢʪʘʭ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ. 
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ʊʘʙʣʠʮʘ 2 - ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ çʎʃɸʊʀ ʧʦ ʎʌʆè). 

 ̄

ʧʨʦʙʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʝʜ. ʠʟʤʝʨʝʥʠʷ 

ʌʦʩʬʘʪʳ ʎʠʥʢ ʄʘʨʛʘʥʝʮ ɾʝʣʝʟʦ ʄʝʜʴ ʉʇɸɺ ʅʝʬʪʝ- 

ʧʨʦʜʫʢʪʳ 

1 0,66 0,005 0,008 0,065 0,002 0,01 0,045 

2 0,62 0,008 0,015 0,064 0,0025 0,02 0,057 

3 0,56 0,009 0,018 0,063 0,0027 0,024 0,06 

4 0,62 0,009 0,014 0,082 0,0024 0,023 0,057 

5 0,56 0,011 0,03 0,076 0,003 0,031 0,06 

6 0,72 0,008 0,014 0,095 0,0025 0,023 0,054 

7 0,063 0,014 0,019 0,11 0,0023 0,024 0,050 

8 0,089 0,023 0,044 0,15 0,0044 0,039 0,072 

ʇɼʂ 

ʤʛ/ʜʤ
3
 

0,6 

ʤʛ/ʜʤ
3
 

0,01 

ʤʛ/ʜʤ
3
 

0,01 

ʤʛ/ʜʤ
3
 

0,1 

ʤʛ/ʜʤ
3
 

0,001 

ʤʛ/ʜʤ
3
 

0,1 

ʤʛ/ʜʤ
3
 

0,05 

ʤʛ/ʜʤ
3
 

ʇʨʠʤʝʯʘʥʠʝ: 1. . ɺʝʨʭʦʚʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ ʦʢʨʫʞʥʦʛʦ ʤʦʩʪʘ ʪʨʘʩʩʳ ʄ4-ɼʆʅ (ʚʭʦʜʷʱʠʡ ʩʪʚʦʨ); 2. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʫ ʞ/ʜ ʤʦʩʪʘ ʩʪ. ʆʪʨʦʞʢʘ; 3. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʉʝʚʝʨʥʳʡ ʤʦʩʪ; 4. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʏʝʨʥʘʚʩʢʠʡ ʤʦʩʪ; 5. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ɺʆɻʈʕʉ; 6. ɺʦʨʦʥʝʞʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʧʣʦʪʠʥʘ( ʚʦʜʦʩʣʠʚ);7. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 500 ʤ ʚʳʰʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʆʆʆ 

çʃʆʉè; 8. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 500 ʤ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʆʆʆ çʃʆʉè.  

 

ʉʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʚ ʩʪʚʦʨʝ ʥʘ 500 

ʤ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʬʦʥʦʚʳʭ ʧʦ ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤ, ʘʤʤʦʥʠʡ- ʠ ʬʦʩʬʘʪ-ʠʦʥʘʤ (ʪʘʙʣ 2, ʪʦʯʢʠ 7, 8). 

ɹr ʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩ ʧʦʤʦʱʴʶ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʛʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ (ʋʂʀɿɺ). ɺʦʜʘ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʷ ʤʝʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ 3 ʢʣʘʩʩʘ 

ʢʘʯʝʩʪʚʘ (ʟʘʛʨʷʟʥʝʥʥʘʷ) ʠ ʜʚʫʭ ʝʛʦ ʨʘʟʨʷʜʦʚ: ʨʘʟʨʷʜ çʘè (ʟʘʛʨʷʟʥʝʥʥʘʷ); ʨʘʟʨʷʜ çʙè (ʦʯʝʥʴ 

ʟʘʛʨʷʟʥʝʥʥʘʷ). ɺʝʣʠʯʠʥʘ ʋʂʀɿɺ ʦʪ ʚʭʦʜʷʱʝʛʦ ʩʪʚʦʨʘ ʜʦ ʤʦʩʪʘ ɺʆɻʈʕʉ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 2,42 

ʜʦ 2,97 ʠ ʚʩʝ ʚʨʝʤʷ ʥʘʭʦʜʠʣʘʩʴ ʚ ʨʘʤʢʘʭ 3 ʢʣʘʩʩʘ ʢʘʯʝʩʪʚʘ (ʟʘʛʨʷʟʥʝʥʥʘʷ). ʀʥʦʛʜʘ, ʦʥʘ ʚ 

ʩʪʚʦʨʝ ʫ ʏʝʨʥʘʚʩʢʦʛʦ ʤʦʩʪʘ (ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʙʝʨʝʛ), ʧʦʜʥʠʤʘʣʘʩʴ ʚ ʩʝʥʪʷʙʨʝ ʜʦ 3,21-3,39 ʠ 

ʧʝʨʝʭʦʜʠʣʘ ʚ ʨʘʟʨʷʜ çʙè (ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷ). ɺ ʩʪʚʦʨʝ ʫ ʧʣʦʪʠʥʳ ʛʠʜʨʦʫʟʣʘ ʚʝʣʠʯʠʥʘ 

ʋʂʀɿɺ ʩʦʩʪʘʚʣʷʣʘ 2,97 - 3,08 ʠ ʢʣʘʩʩ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩʪʘʙʠʣʴʥʦ ʥʘʭʦʜʠʣʩʷ ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʘ 3, 

ʨʘʟʨʷʜʦʚ çʘè ʠ çʙè ( ʟʘʛʨʷʟʥʝʥʥʘʷ ʠ ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷ). ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʨʘʩʩʤʦʪʨʝʪʴ 

ʩʠʪʫʘʮʠʶ ʚ ʩʪʚʦʨʝ ʥʘ 500 ʤʝʪʨʦʚ ʥʠʞʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʆʆʆ çʃʆʉè. ɺ ʜʘʥʥʦʡ ʪʦʯʢʝ 

ʚʝʣʠʯʠʥʘ ʋʂʀɿɺ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 3,42 ʜʦ 4,12. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʠʟʤʝʥʷʣʦʩʴ ʦʪ 3 ʢʣʘʩʩʘ ʨʘʟʨʷʜʘ çʙè (ʦʯʝʥʴ ʟʘʛʨʷʟʥʝʥʥʘʷ) ʜʦ 4 ʢʣʘʩʩʘ 

ʨʘʟʨʷʜʘ çʘè (ʛʨʷʟʥʘʷ). 

ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʝʛʦ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ  

ʧʨʦʚʦʜʠʣʩʷ ʚ ʵʢʦʣʦʛʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ 

ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ɺɻʋ ʠ ʌɻɹʋ çʎʃɸʊʀ ʧʦ ʎʌʆè. 

ʆʪʙʦʨ ʨʘʟʦʚʳʭ ʧʨʦʙ ʚʦʜʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1,5-2,0 ʤ ʦʪ ʙʝʨʝʛʘ ʨʝʢʠ, ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 30-50 ʩʤ, ʩʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ɻʆʉʊ. ʈʘʙʦʪʘ 

ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2018-2019 ʛʛ. ɺʩʝʛʦ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

16 ʧʨʦʙ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ ʧʨʠʚʦʜʷʪʩʷ ʥʠʞʝ (ʪʘʙʣ.3).ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ 
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ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ pH ʚʦʜʥʦʡ ʩʨʝʜʳ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 7,8-

8,2 ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʱʝʣʦʯʥʦʤ ʠʥʪʝʨʚʘʣʝ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʠʦʥʘ ʢʘʣʴʮʠʷ (Ca
2+
), ʢʘʪʠʦʥʘ 

ʤʘʛʥʠʷ (Mg
2+
), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ 55,3-62,9 ʠ 15,6-20,8 ʤʛ/ʣ. ʉʨʝʜʠ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪʩʷ ʫʯʘʩʪʦʢ ʚʝʨʭʦʚʴʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʜʘʥʥʳʭ ʢʘʪʠʦʥʦʚ, ʥʦ ʦʥʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ.  ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʣʴʮʠʷ ʢ ʤʘʛʥʠʶ 

ʨʘʚʥʦ 2-3. 

ʊʘʙʣʠʮʘ 3 - ʈʝʟʫʣʴʪʘʪʳ ʵʢʦʣʦʛʦ-ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʡ 

ʨʝʢʨʝʘʮʠʠ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2018 ï 2019ʛʛ. 

 ̄

ʧʨʦʙʳ 

pH Ca
2+

, 

ʄʛ/ʣ 

Mg
2+

, 

ʄʛ/ʣ 

SO4
2
, 

ʄʛ/ʣ 

Cl
-
, 

ʄʛ/ʣ 

HCO3
-

, 

ʄʛ/ʣ 

Cu, 

ʄʛ/ʣ 

Pb, 

ʄʛ/ʣ 

Cd, 

ʄʛ/ʣ 

ʆʙʱʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

1 7,8 62,9 20,8 94,5 24,6 197,3 0,001 0,0003 0,0002 500,7 

2 8,2 55,3 15,6 87,0 23,5 163,0 0,0001 0,0002 0,0001 549,1 

3 8,0 55,4 16,9 80,0 20,6 169,4 0,0004 Ƅ Ƅ 550,6 

4 8,1 55,8 18,0 78,5 22,1 159,8 0,0005 0,0002 Ƅ 521,7 

ʇɼʂ 6,5-

8,5 

180 40 100 300 400-

500 

0,001 0,01 0,0005 1000 

ʇʨʠʤʝʯʘʥʠʝ: 1. ɺʝʨʭʦʚʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ ʦʢʨʫʞʥʦʛʦ ʤʦʩʪʘ ʪʨʘʩʩʳ ʄ4-ɼʆʅ, ʧʣʷʞ çɹʘʛʨʘʪʠʦʥʠè; 2. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʩʘʥ.ʠʤ. ɻʦʨʴʢʦʛʦ; 3. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʧʘʨʢʘ çɼʝʣʴʬʠʥè; 4. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʧʘʨʢʘ çɸʣʳʝ 

ʧʘʨʫʩʘè. 
 

ʆʙʱʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʩʦʩʪʘʚʠʣʘ 500,7-549,1 ʤʛ/ʣ ʚʦ ʚʩʝʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʚ ʚʦʜʝ ʧʣʷʞʥʳʭ ʟʦʥ ʩʘʥʘʪʦʨʠʷ ʠ 

ʧʘʨʢʘ çɼʝʣʴʬʠʥè. ʂʘʯʝʩʪʚʦ ʩʫʣʴʬʘʪ- ʠ ʭʣʦʨʠʜ-ʠʦʥʦʚ ʨʘʚʥʷʣʦʩʴ 78,5-94,5 ʠ 20,6-24,6 ʤʛ/ʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦ ʚʩʝʭ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ. ʆʥʦ ʥʝ ʧʨʝʚʳʰʘʣʦ ʇɼʂ, ʥʦ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʙʳʣʦ ʚʳʰʝ ʚ ʚʝʨʭʦʚʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. HCO3
-
 - ʠʦʥ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 159,8-197,3 

ʤʛ/ʣ ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ ʚ ʚʦʜʝ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʟʦʥʘʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ.ʉʦʜʝʨʞʘʥʠʝ ʠʦʥʘ ʤʝʜʠ ʥʘ ʧʣʷʞʝ çɹʘʛʨʘʪʠʦʥʠè ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ 

ʇɼʂ, ʚ ʦʩʪʘʣʴʥʳʭ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʚʠʥʮʘ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʇɼʂ, ʩʦʩʪʘʚʠʣʘ ʦʪ 0,0002 ʜʦ 

0,0003 (ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ). ʅʘ ʧʣʷʞʝ çɼʝʣʴʬʠʥè 

ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ. ʉʠʪʫʘʮʠʷ ʧʦ ʢʘʜʤʠʶ ʪʘʢʞʝ ʙʣʘʛʦʧʨʠʷʪʥʘ, ʚ ʟʦʥʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʫ ʧʣʷʞʝʡ 

ʧʘʨʢʦʚ çɼʝʣʴʬʠʥè ʠ çɸʣʳʝ ʧʘʨʫʩʘè ʦʙʥʘʨʫʞʝʥ ʥʝ ʙʳʣ, ʘ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè ʠ ʩʘʥʘʪʦʨʠʡ 

ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ (0,0002 ʠ 0,0001 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʦʩʘʞʜʘʝʪʩʷ ʚ ʟʦʥʘʭ ʧʦʩʪʫʧʣʝʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʛ. ɺʦʨʦʥʝʞʘ. ɺ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 113ʤʛ/ʢʛ (ʚ ʟʦʥʝ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè) ʜʦ 184 ʤʛ/ʢʛ (ʚ ʟʦʥʝ 

ʧʣʷʞʘ ʧʘʨʢʘ çɸʣʳʝ ʧʘʨʫʩʘ). ʆʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʟʘʛʨʷʟʥʝʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʘ 4 - ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

 ̄

ʧʨʦʙ

 r

ɺʣʘʞ-

ʥʦʩʪʴ, 

% 

ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʤʛ/ ʢʛ 

ʅʝʬʪʝ 

ʧʨʦ-

ʜʫʢʪʳ 

ɸʟʦʪ 

ʘʤʤʦʥ

ʠʡʥʳʡ 

ʉʝʨʦʚʦʜ

ʦʨʦʜ 

ɺʘʣʦʚʳʝ ʬʦʨʤʳ 

Pb Cd Cu Zn Ni Cr Mn 

ʌʦʥ 74,2 156 <10 <0,32 <0,5 0,4

4 

1,20 2,60 6,2

0 

1,40 26,4 

1 61,6 113 13,6 5,65 9,0 0,2

2 

19,0 55,0 26,

0 

31,0 55,2 

2 27,6 163 12,9 <0,32 5,0 <0,

1 

10,8

6 

43,3

1 

0,8

5 

21,0

5 

32,0 

3 64,5 180 16,2 <0,32 3,0 0,3

7 

19,0 85,0 12,

0 

20,0 42,8 

4 19,2 184 16,2 <0,32 4,5 <0,

1 

12,7

1 

44,0 0,8

2 

31,1

2 

56,0 

ʇɼʂ Ƅ <1000 Ƅ 0,40 32 1,0 132 220 80 90 1500 

ʇʨʠʤʝʯʘʥʠʝ:1. ɺʝʨʭʦʚʴʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫ ʦʢʨʫʞʥʦʛʦ ʤʦʩʪʘ ʪʨʘʩʩʳ ʄ4-ɼʆʅ, ʧʣʷʞ çɹʘʛʨʘʪʠʦʥʠè; 2. 

ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʩʘʥ.ʠʤ. ɻʦʨʴʢʦʛʦ; 3. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʧʘʨʢʘ çɼʝʣʴʬʠʥè; 4. ɺʦʨʦʥʝʞʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ ʧʘʨʢʘ çɸʣʳʝ 

ʧʘʨʫʩʘè. 

 

ʂʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʘʤʤʦʥʠʡʥʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʦʪ ʤʝʥʝʝ 12,9 ʜʦ 

16,2ʤʛ/ʢʛ. ʉʨʝʜʥʝʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʧʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʩʦʩʪʘʚʣʷʝʪ 14,72 ʤʛ/ʢʛ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (16,2 ʤʛ/ʢʛ) ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʚ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʦʙʨʘʥʥʳʭ 

ʫ ʧʘʨʢʘ çɼʝʣʴʬʠʥè ʠ ʧʘʨʢʘ çɸʣʳʝ ʧʘʨʫʩʘè. 

ɺ ʥʝʢʦʪʦʨʳʭ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʜʝʨʞʘʥʠʝ ʩʝʨʦʚʦʜʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 

ʤʝʥʝʝ 0,32 ʜʦ 5,65 ʤʛ/ʢʛ. ʉʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʚ ʟʦʥʝ ʦʪʙʦʨʘ ʧʨʦʙ ï 1,65 

ʤʛ/ʢʛ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʇɼʂ ʩʝʨʦʚʦʜʦʨʦʜʘ ʚ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 0,4 ʤʛ/ʢʛ, ʪʦ ʧʨʝʚʳʰʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʦʩʪʘʚʣʷʝʪ ʚ 4 ʨʘʟʘ.  

ʉʦʜʝʨʞʘʥʠʝ ʚʘʣʦʚʦʡ ʬʦʨʤʳ ʩʚʠʥʮʘ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʚʘʨʴʠʨʫʝʪ ʦʪ ʤʝʥʝʝ 0,5 (ʬʦʥ) ʜʦ 9 ʤʛ/ʢʛ (ʧʣʷʞ çɹʘʛʨʘʪʠʦʥʠè). ʇɼʂ ʩʚʠʥʮʘ ʚ ʧʦʯʚʘʭ (ʚʘʣʦʚʳʝ 

ʬʦʨʤʳ) ʩʦʩʪʘʚʣʷʝʪ 32 ʤʛ/ʢʛ,ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦ ʩʚʠʥʮʫ ʥʝʪ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʮʠʥʢʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʠʘʧʘʟʦʥ 

ʢʦʣʝʙʘʥʠʡ - ʦʪ 2,60(ʬʦʥ) ʜʦ 85 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʧʨʦʙʘʭ ʚʦʜʳ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳʫ ʧʘʨʢʘ çɼʝʣʴʬʠʥè (85 ʤʛ/ʢʛ;), ʠ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè (55 ʤʛ/ʢʛ), 

ʤʠʥʠʤʘʣʴʥʦʝ ï ʫ ʧʣʷʞʘ ʩʘʥ.ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʠ ʫ ʧʣʷʞʘ ʧʘʨʢʘ çɸʣʳʝ ʧʘʨʫʩʘè (43,14 ʠ 

44ʤʛ/ʢʛ).  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʢʘʜʤʠʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʤʝʥʝʝ 0,1 ʜʦ 0,37 

ʤʛ/ʢʛ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʧʣʷʞʘ ʩʘʥ.ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʠ ʧʘʨʢʘ ɸʣʳʝ 

ʧʘʨʫʩʘ (ʤʝʥʝʝ 0,1 ʤʛ/ʢʛ). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè ʠ ʧʘʨʢʘ çɼʝʣʴʬʠʥè 

(0,22 ʠ 0,37 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʠʦʥʘ ʤʝʜʠ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʦʪ 1,20 (ʬʦʥ) ʜʦ 19 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʧʨʦʙʘʭ ʫ ʧʘʨʢʘ 

çɼʝʣʴʬʠʥè (19 ʤʛ/ʢʛ), ʠ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè (19 ʤʛ/ʢʛ). ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 
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ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʧʣʷʞʘ ʩʘʥ.ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʠ ʧʘʨʢʘ ɸʣʳʝ ʧʘʨʫʩʘ (10,86 ʠ 12,71 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʥʠʢʝʣʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʠʤʝʝʪ ʩʠʣʴʥʳʝ ʦʱʫʪʠʤʳʝ 

ʢʦʣʝʙʘʥʠʷ ʦʪ 0,82 ʜʦ 26 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʧʨʦʙʘʭ ʫ ʧʘʨʢʘ 

çɼʝʣʴʬʠʥè (12 ʤʛ/ʢʛ), ʠ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè (26 ʤʛ/ʢʛ). ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʫ ʧʣʷʞʘ ʩʘʥ.ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ ʠ ʧʘʨʢʘ ɸʣʳʝ ʧʘʨʫʩʘ (0,85 ʠ 0,82 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʭʨʦʤʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʠʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,40(ʬʦʥ) 

ʜʦ 31,12 ʤʛ/ʢʛ. ʄʘʢʩʠʤʘʣʴʥʦ ʟʥʘʯʝʥʠʷ ʚʳʷʚʣʝʥʦ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè 31 ʤʛ/ʢʛ ʠ ʧʘʨʢʘ 

çɸʣʳʝ ʧʘʨʫʩʘè 31,12 ʤʛ/ʢʛ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʧʣʷʞʘ ʩʘʥ.ʠʤ. ʄ. ɻʦʨʴʢʦʛʦ 21,05 ʤʛ/ʢʛ 

ʠ ʧʘʨʢʘ çɼʝʣʴʬʠʥè 20 ʤʛ/ʢʛ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʘʣʦʚʦʛʦ ʤʘʛʥʠʷ ʠʤʝʝʪ ʢʦʣʝʙʘʥʠʷ ʦʪ 26,4(ʬʦʥ) ʜʦ 56 ʤʛ/ʢʛ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʷʚʣʝʥʦ ʫ ʧʣʷʞʘ çɹʘʛʨʘʪʠʦʥʠè ʠ ʧʘʨʢʘ çɸʣʳʝ ʧʘʨʫʩʘè, ʦʥʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʳ (55,2 ʠ 56 ʤʛ/ʢʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʫ ʩʘʥ.ʠʤ. ʄ. 

ɻʦʨʴʢʦʛʦ 32 ʤʛ/ʢʛ.  

 

ɿɸʂʃʖʏɽʅʀɽ 

ɺ ʮʝʣʦʤ, ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ɺʦʨʦʥʝʞʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ. ʉʣʘʙʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʦʢʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʀʟʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʟʘ ʢʫʣʴʪʫʨʘʤʠ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ - ʦʩʚʝʪʣʝʥʠʷ (ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʢʫʣʴʪʫʨ ʠʟ-ʟʘ ʟʘʛʣʫʰʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ 

ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ), ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʤʝʥʷʤʳʝ ʚ 

ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʜʣʷʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʟʘ ʢʫʣʴʪʫʨʘʤʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʢʫʩʪʦʨʝʟʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ  ʩ ʜʠʩʢʦʚʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ  ʥʘ ʙʘʟʝ ʢʦʣʝʩʥʦʛʦ ʪʨʘʢʪʦʨʘ 

ʜʣʷ ʩʨʝʟʘʥʠʷ ʤʝʣʢʦʛʦ ʢʫʩʪʘʨʥʠʢʘ. ʉʦʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʣʷ  ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʩʥʦʚʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʠʩʢʦʚʦʡ ʧʠʣʳ ʜʣʷ ʩʨʝʟʘʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ 

ʥʘ ʟʫʙ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʠʣʳ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʢʦʨʦʩʪʠ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ, ʘ ʪʘʢʞʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʠʣʳ. ʇʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʜʠʩʢʦʚʦʡ 

ʧʠʣʦʡʩʪʚʦʣʠʢʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ-14ʤ/ʩ, ʧʦʜʘʯʘ ʥʘ ʟʫʙ-1,9 ʤʤ, ʜʠʘʤʝʪʨ ʜʠʩʢʦʚʦʡ ʧʠʣʳ-0,4 ʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʴʝʚ ʥʘ ʜʠʩʢʦʚʦʡ ʧʠʣʝ-108 ʰʪ. 

Summary: The methods of silvicultural care for crops, first of all - clarification (high 

percentage of crop death due to the damping of undesirable wood and shrub vegetation), as well as 

technical means used in forestry for silvicultural care of crops.  It is offered to apply a brush cutter 

of manipulative type with disk working bodies on the basis of a wheel tractor for cutting of a small 

Bush. Mathematical models for determination of the basic kinematic and constructive parameters of 

a disk saw for cutting of undesirable wood and Bush vegetation are made. Obtained according to 

the feed per tooth from the circumferential speed of the saw at the proper speed of thrusting the 

saw, and also based on feed per tooth speed of thrusting the saw when the corresponding peripheral 

speed of the saw. The optimization of the parameters of the process of cutting with a circular saw of 

tree-shrub vegetation stems is carried out. The optimum parameters: the circumferential speed of 14 

m/s, feed per tooth up to 1.9 mm diameter circular saws - 0.4 m, the number of teeth on a circular 

saw -108 PCs. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʝʤʘʪʠʢʘ, ʨʝʟʘʥʠʝ, ʟʘʚʠʩʠʤʦʩʪʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʤʘʥʠʧʫʣʷʪʦʨ. 

Keywords: kinematics, cutting, addiction, mathematical mode, manipulator. 

 

ɺɺɽɼɽʅʀɽ 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ - ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʤʝʭʘʥʠʟʘʮʠʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʟʘ ʢʫʣʴʪʫʨʘʤʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ - ʦʩʚʝʪʣʝʥʠʷ 

(ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʠʙʝʣʠ ʢʫʣʴʪʫʨ ʠʟ-ʟʘ ʟʘʛʣʫʰʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʨʝʚʝʩʥʦʡ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ). ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʫʥʠʯʪʦʞʘʝʤʫʶ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʳ ʠ ʦʨʫʜʠʷ ʘʛʨʝʛʘʪʠʨʫʝʤʳʝ ʩ ʪʨʘʢʪʦʨʘʤʠ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

1. ʂʫʩʪʦʨʝʟʳ-ʦʩʚʝʪʠʪʝʣʠ ʜʣʷ ʩʨʝʟʘʥʠʷ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʩʣʠ ʚ ʤʝʞʜʫʨʷʜʴʷʭ ʢʫʣʴʪʫʨ ʩ 

ʫʢʣʘʜʢʦʡ ʝʸ ʥʘ ʟʝʤʣʶ (ʂʆɻ-2,3; ʂʆʅ-2,3; ʂʆʄ-2,3; ʂʆ-1,5;ʂʊʂ 2.4, ʄʄʂ 4.5) [2,3,4]. 

2. ʂʫʩʪʦʨʝʟʳ-ʠʟʤʝʣʴʯʠʪʝʣʠ ʜʣʷ ʩʨʝʟʘʥʠʷ ʠ ʠʟʤʝʣʴʯʝʥʠʷ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʧʦʨʦʩʣʠ ʩ 

ʨʘʟʙʨʘʩʳʚʘʥʠʝʤ ʱʝʧʳ ʧʦ ʧʣʦʱʘʜʠ (ʈʂʈ-1,5) [6] 

3. ʆʪʚʘʣʴʥʳʝ ʢʫʩʪʦʨʝʟʳ, ʙʫʣʴʜʦʟʝʨʳ ʠ ʥʦʞʝʚʳʝ ʢʘʪʢʠ ʜʣʷ ʧʝʨʝʨʝʟʘʥʠʷ ʠ ʧʨʠʞʠʤʘʥʠʷ 

ʧʦʨʦʩʣʠ ʢ ʟʝʤʣʝ (ɼʇ-24; ʄʇ-9; ʂʋʃ-2; ʂʆʂ-2; ʂʆʂ-2ɸ) [7]. 

ɺ ʧʨʘʢʪʠʢʝ ʨʫʙʦʢ ʫʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʫʭʦʜʦʚ ʟʘ ʤʦʣʦʜʥʷʢʘʤʠ ʠ ʩʦʟʜʘʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʤʘʰʠʥʳ [9,10]. 

ʂʫʩʪʦʨʝʟ ʜʦʣʞʝʥ ʠʤʝʪʴ ʘʢʪʠʚʥʳʡ ʨʘʙʦʯʠʡ ʦʨʛʘʥʥʘ ʙʘʟʝ ʛʠʜʨʦʤʘʥʠʧʫʣʷʪʦʨʘ ʠ 

ʘʛʨʝʛʘʪʠʨʦʚʘʪʴʩʷ ʩ ʪʨʘʢʪʦʨʘʤʠ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

[8]. ʊʘʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʶʪ ʢʫʩʪʦʨʝʟʳ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ  ʩ 

ʜʠʩʢʦʚʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘ ʙʘʟʝ ʢʦʣʝʩʥʦʛʦ ʪʨʘʢʪʦʨʘ, ʢʦʪʦʨʳʝʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʨʝʟʘʥʠʷ ʤʝʣʢʦʛʦ ʢʫʩʪʘʨʥʠʢʘ, ʩʢʘʰʠʚʘʥʠʷ ʛʨʫʙʦʩʪʝʙʝʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ,  ʩʨʝʟʘʥʠʷ 

ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʭ ʜʝʨʝʚʴʝʚ (ʜʦ 80 ʤʤ), ʦʜʥʘʢʦ  ʨʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ ʜʠʩʢʦʚʳʭ ʧʠʣ ʪʘʢʠʭ 

ʢʫʩʪʦʨʝʟʦʚ  ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʟʘʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʠʩʢʦʚʦʡ ʧʠʣʦʡ ʢʫʩʪʦʨʝʟʘ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʟʘʥʠʷ ʜʨʝʚʝʩʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʭʝʤʦʡ ʤʝʭʘʥʠʟʤʘ ʨʝʟʘʥʠʷ (ʨʠʩ.1) [1]. 

ɼʣʠʥʫ ʜʫʛʠ ʢʦʥʪʘʢʪʘ ʟʫʙʘ  ʩ i-ʤ ʩʪʚʦʣʦʤ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

    ,     (2) 

ʛʜʝ Rʧʣ ï ʨʘʜʠʫʩ ʧʠʣʳ ʜʠʩʢʘ, ʤ; 

-ʫʛʦʣ ʢʦʥʪʘʢʪʘ ʧʠʣʳ ʩʦ ʩʪʚʦʣʦʤ.                                                                 

ʋʛʦʣ ʢʦʥʪʘʢʪʘ ʧʠʣʳ ʩʦ ʩʪʚʦʣʦʤ  ʥʘʭʦʜʠʤ ʢʘʢ  
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    .     (3) 

ʇʨʝʦʙʨʘʟʫʷ, ʧʦʣʫʯʠʤ: 

    ,     (4) 

ʛʜʝ  - ʚʳʩʦʪʘ ʧʨʦʧʠʣʘ i-ʛʦ ʩʪʚʦʣʘ, ʤ. 

 

 

 ʊʦʣʱʠʥʘ ʩʨʝʟʘʝʤʦʡ ʩʪʨʫʞʢʠ i-ʛʦ ʩʪʚʦʣʘ , ʤ: 

    ,      (5) 

ʛʜʝ  uz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ, ʤ; 

                                      ;      (6) 

 tʟ ï ʰʘʛ ʟʫʙʘ, ʤʤ (ʜʣʷ ʧʠʣʳ D=1500, z=120, ); 

 Vʧï ʩʢʦʨʦʩʪʴ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ, ʤ/ʩ; 

 Vʧʣ ï ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʤ/ʩ; 

 

    ,      (7) 

 ʛʜʝnʧʣ ï ʯʘʩʪʦʪʘ ʦʙʦʨʦʪʦʚ ʧʠʣʳ, ʤʠʥ
-1
. 
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ʈʠʩʫʥʦʢ 1.  ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʠʩʢʦʚʦʡ ʧʠʣʳ  

ʩʦ ʩʪʚʦʣʠʢʘʤʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 
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ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʠʣʳ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʢʦʨʦʩʪʠ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ (2, 5, 13, 20, 24 ʢʤ/ʯ) (ʨʠʩ.2), ʘ ʪʘʢʞʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʫʞʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʠʣʳ (4, 13, 25, 38, 50 ʤ/ʩ) (ʨʠʩ.3) 

 

ʈʠʩʫʥʦʢ 2 ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʦʪ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʠʣʳ ʧʨʠ  ʩʢʦʨʦʩʪʠ 

ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ (2, 5, 13, 20, 24 ʢʤ/ʯ). 

 
ʈʠʩʫʥʦʢ  3 ɿʘʚʠʩʠʤʦʩʪʠ ʧʦʜʘʯʠ ʥʘ ʟʫʙ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ ʧʨʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʫʞʥʦʡ ʩʢʦʨʦʩʪʠ ʧʠʣʳ (4, 13, 25, 38, 50 ʤ/ʩ). 

 

ɸʥʘʣʠʟ ʬʦʨʤʫʣʳ (6) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʚʝʣʠʯʠʥʫ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ, ʨʘʚʥʦʡ ʩʢʦʨʦʩʪʠ 

ʥʘʜʚʠʛʘʥʠʷ ʧʠʣʳ, ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ:uz ï ʧʦʜʘʯʘ ʥʘ ʟʫʙ,tʟ ï ʰʘʛ ʟʫʙʘ, D-

ʜʠʘʤʝʪʨ  ʧʠʣʳ, z- ʯʠʩʣʦ ʟʫʙʴʝʚ,Vʧʣ ï ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ. ʀʩʧʦʣʴʟʫʝʤ ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ, ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʝʪʦʜ 

ʩʢʘʥʠʨʦʚʥʠʷ. ʆʧʨʝʜʝʣʠʤ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʠ ʟʘʜʘʜʠʤ ʦʛʨʘʥʠʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ: 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʜʠʩʢʦʚʦʡ 

ʧʠʣʦʡʩʪʚʦʣʠʢʦʚ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʷʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ: ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ14 ʤ/ʩ, ʧʦʜʘʯʘ ʥʘ ʟʫʙ 1,9 ʤʤ, ʜʠʘʤʝʪʨ ʧʠʣʳ 0,4 ʤ, ʢʦʣʠʯʝʩʪʚʦ 

ʟʫʙʴʝʚ ʥʘ ʜʠʩʢʦʚʦʡ ʧʠʣʝ 108 ʰʪ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʠʣʴʥʦʛʦ 

ʜʠʩʢʘ ʩ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʙʫʝʤʳʝʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʠʩʢʦʚʦʡ ʧʠʣʳ ʢʫʩʪʦʨʝʟʘ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ ʜʣʷ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʫʭʦʜʦʚ ʟʘ ʢʫʣʴʪʫʨʘʤʠ. 
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ɸʥʥʦʪʘʮʠʷ: ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʠʝ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʘʢ: ʣʝʩʥʳʝ ʧʣʫʛʠ, ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʳʝ ʤʘʰʠʥʳ. 

ʕʪʠ ʤʘʰʠʥʳ ʵʥʝʨʛʦʝʤʢʠ, ʧʦʩʢʦʣʴʢʫ ʦʨʫʜʠʷ ʘʛʨʝʛʘʪʠʨʫʶʪʩʷ ʥʘ ʪʨʘʢʪʦʨʘʭ ʩ 

ʭʦʜʦʫʤʝʥʴʰʠʪʝʣʝʤ, ʘ ʬʨʝʟʘʤ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʟʘʜʝʨʥʝʣʳʭ ʚʝʨʭʥʠʭ ʩʣʦʸʚ 

ʧʦʯʚʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʣʝʩʦʧʦʞʘʨʥʦʡ ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ ʩ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ. 

Summary: For the prevention and suppression of forest fires, use such technical means as: 

forest plows, soil-throwing machines. Currently, the machines are energy-intensive and inefficient, 

since the tools are mounted on tractors with a creeper reducer, and the cutters have to work in the 

conditions of the sodden upper soil layers, which significantly reduces the quality and productivity 

of the process. A comparative analysis of technical means and experimental studies of a prototype 

forest fire soil-throwing machine with a combined working body was carried out. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʫʰʝʥʠʝ, ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, ʟʘʚʠʩʠʤʦʩʪʴ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ. 

Keywords: extinguishing, soil-throwing machine, dependence, energy intensity. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʝʨʚʦʩʪʝʧʝʥʥʳʭ ʠ ʦʩʪʨʦ ʩʪʦʷʱʠʭ ʧʨʦʙʣʝʤ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʩʦʧʦʞʘʨʥʳʭ 

ʨʘʙʦʪ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʜʣʷ ʪʘʢʦʛʦ ʚʠʜʘ ʨʘʙʦʪ ʟʘʯʘʩʪʫʶ ʧʨʠʤʝʥʷʶʪʩʷ ʣʝʩʥʳʝ ʧʣʫʛʠ ʪʘʢʠʝ 

ʢʘʢ: ʇʂʃ-70, ʇʃ-1, ʇʂʃʅ-500ɸ, ʇʃʆ-400. ʊʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʘʷ 

ʪʝʭʥʠʢʘ ʚ ʚʠʜʝ ʧʦʢʨʦʚʦʩʜʠʨʘʪʝʣʝʡ ʩʝʨʠʠ ʇɼʅ-1, ʣʝʩʥʳʭ ʬʨʝʟ ʠ ʬʨʝʟʝʨʥʳʭ 

ʧʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʝʡ ʧʦ ʪʠʧʫ ʇʌ-1 ʠ ɸʃʌ-10, ʘ ʪʘʢʞʝ ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʪʘʢʠʝ 

ʢʘʢ ɻʊ-3 ʠ ʜʨ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʠ ʣʝʩʦʧʦʞʘʨʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʥʳʝ ʧʣʫʛʠ ʠ ʢʘʥʘʚʦʢʦʧʘʪʝʣʠ ʬʦʨʤʠʨʫʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʫʶ 
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ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʧʦʣʦʩʫ (1...2,5 ʤ), ʢʦʪʦʨʘʷ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʥʘ ʚ ʫʩʣʦʚʠʷʭ 

ʙʳʩʪʨʦʡ ʜʠʥʘʤʠʢʠ ʣʝʩʥʳʭ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. ʌʨʝʟʝʨʥʳʝ ʧʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʠ ʠ 

ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʵʥʝʨʛʦʝʤʢʠ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʨʫʜʠʷ 

ʘʛʨʝʛʘʪʠʨʫʶʪʩʷ ʥʘ ʪʨʘʢʪʦʨʘʭ ʩ ʭʦʜʦʫʤʝʥʴʰʠʪʝʣʝʤ, ʘ ʬʨʝʟʘʤ ʧʨʠʭʦʜʠʪʩʷ ʨʘʙʦʪʘʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʟʘʜʝʨʥʝʣʳʭ ʚʝʨʭʥʠʭ ʩʣʦʸʚ ʧʦʯʚʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [2, 3, 12, 13].  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʣʝʩʥʦʡ ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʦʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʤʘʰʠʥʳ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʨʠʡʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ 

ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʦʪʚʝʯʘʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʦʡ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʳ, 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʣʝʩʥʳʭ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. 

ʀʟ ʧʦʯʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʦʨʫʜʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʣʝʩʦʧʦʞʘʨʥʳʭ ʨʘʙʦʪ, ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʧʣʫʛ ʇʂʃ-70. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ 

ʵʪʦʛʦ ʧʣʫʛʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʥʘ ʥʝ ʨʘʩʢʦʨʯʸʚʘʥʥʳʭ ʚʳʨʫʙʢʘʭ ʩ ʯʠʩʣʦʤ ʧʥʝʡ ʥʘ 1 ʛʘ 

ʜʦ 600 ʰʪ. ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʦʩʘʜʢʠ ʠʣʠ ʧʦʩʝʚʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢʦ ʇʂʃ-70 ʦʯʝʥʴ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʦʣʦʩ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨ ʦʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ [1, 4, 5]. 

ʊʘʢʞʝ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʦʣʦʩ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʣʫʛ 

ʣʝʩʥʦʡ ʧʦʣʦʩʥʦʡ ʇʃʇ-135, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʚʘʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʨʘʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʢʨʝʧʷʪʩʷ ʜʝʪʘʣʠ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ, ʥʦʞ-ʢʦʣʫʥ  ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʥʦʩʫ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʦʪʚʘʣʦʚ ʠ ʣʝʤʝʭʘ. 

ʇʣʫʛ-ʢʘʥʘʚʦʢʦʧʘʪʝʣʴ ʣʝʩʥʦʡ ʥʘʚʝʩʥʦʡ ʇʂʃʅ-500ɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʦʯʚʳ ʧʦʜ ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ, ʧʨʦʢʣʘʜʳʚʘʥʠʝ ʦʩʫʰʠʪʝʣʴʥʳʭ ʢʘʥʘʚ ʛʣʫʙʠʥʦʡ ʜʦ 50 ʩʤ ʠ 

ʧʨʦʢʣʘʜʢʠ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʭ ʧʦʣʦʩ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ 

ʇʂʅʃ-500 ʤʦʞʥʦ ʘʛʨʝʛʘʪʠʨʦʚʘʪʴ ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʠʧʘ ʊ-ʖʆʄɻʉ [6,10].  

ʇʣʫʛ-ʢʘʥʘʚʦʢʦʧʘʪʝʣʴ ʇʂʃʅ-500ɸ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʦʟʜʘʥʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʣʦʩʳ 

ʰʠʨʠʥʦʡ 2,3 ʤ, ʰʠʨʠʥʘ ʧʦ ʜʥʫ ï 0,3 ʤ, ʛʣʫʙʠʥʘ ʢʘʥʘʚʳ ï 0,5 ʤ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʣʦʞʝʥʠʷ 

ʦʪʢʦʩʘ 1,0. ʇʣʫʛ-ʢʘʥʘʚʦʢʦʧʘʪʝʣʴ ʇʂʃʅ-500 ɸ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʪʦʨʬʷʥʳʭ ʧʦʯʚʘʭ, ʥʘ 

ʜʨʫʛʠʭ ʚʠʜʘʭ ʧʦʯʚʳ ʤʘʣʦʵʬʬʝʢʪʠʚʝʥ [7,8,9]. 

ɺ ʃʝʥʅʀʀʃʍʝ ʩʦʟʜʘʥʳ ʬʨʝʟʝʨʥʳʝ ʤʘʰʠʥʳ ʇʌ-1, ɻʊ-3, ɸʃʌ-10. ʂʦʤʧʦʥʦʚʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʨʘʟʫʝʪ ʣʝʩʦʧʦʞʘʨʥʳʝ ʘʛʨʝʛʘʪʳ ʩ 

ʜʚʫʤʝʨʥʦʡ ʩʠʣʦʚʦʡ ʧʝʨʝʜʘʯʝʡ: ʪʨʘʢʪʦʨʥʦʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʝʨʝʜʘʯʘ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʜʚʠʞʠʪʝʣʶ, ʠ ʬʨʝʟʝʨʥʦʡ, ʩʠʣʦʚʘʷ ʧʝʨʝʜʘʯʘ, ʢʦʪʦʨʦʡ  

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ ʚʘʣ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ ʢ ʬʨʝʟʝʨʥʦʤʫ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ. ɺʩʝ 

ʣʝʩʥʳʝ ʤʘʰʠʥʳ ʩ ʬʨʝʟʝʨʥʳʤʠ ʨʘʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʧʦ ʩʚʦʝʤʫ ʪʠʧʫ ʷʚʣʷʶʪʩʷ ʥʘʚʝʩʥʳʤʠ, ʥʦ ʚ 

ʨʘʙʦʯʝʤ ʧʦʣʦʞʝʥʠʠ ʚʨʘʱʝʥʠʝ ʬʨʝʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʧʦʨʥʳʭ ʢʘʪʢʘʭ ʧʨʠ ʧʣʘʚʘʶʱʝʤ ʨʝʞʠʤʝ 

ʨʘʙʦʪʳ ʥʘʚʝʩʥʦʡ ʩʠʩʪʝʤʳ ʪʨʘʢʪʦʨʘ. ɺʥʝʰʥʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʚʦʜ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

201 

 

ʦʢʘʟʳʚʘʝʪʩʷ ʦʪ ʜʚʠʛʘʪʝʣʷ, ʘʛʨʝʛʘʪʘ ʠ ʜʚʠʞʠʪʝʣʷ. ʇʦʣʠʛʘʨʤʦʥʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʦʪ ʜʚʠʛʘʪʝʣʷ 

ʪʘʢʞʝ ʟʘʤʝʥʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ. ʅʘ ʦʩʥʦʚʝ ʝʜʠʥʩʪʚʘ ʩʠʣʦʚʳʭ ʧʝʨʝʜʘʯ ʄʊɸ ʩʦʟʜʘʥʘ ʤʝʪʦʜʠʢʘ 

ʧʦʩʪʨʦʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʨʘʩʯʝʪʥʳʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʘʙʦʪʳ ʜʘʥʥʳʭ ʩʠʣʦʚʳʭ 

ʧʝʨʝʜʘʯ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʥʘʛʨʫʞʝʥʥʦʩʪʠ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. 

ʌʨʝʟʝʨʥʳʡ ʣʝʩʦʧʦʞʘʨʥʳʡ ʘʛʨʝʛʘʪ ɸʃʌ-10 ʷʚʣʷʝʪʩʷ ʫʞʝ ʙʦʣʝʝ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʤ 

ʦʨʫʜʠʷʤʠ ʩʣʫʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ ʚ ʩʚʝʪʣʦʭʚʦʡʥʳʭ 

ʣʝʩʘʭ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʩʫʭʠʭ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʦʨʫʜʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʘʛʨʝʛʘʪ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʙʨʫʩʥʠʯʥʳʭ ʠ ʯʝʨʥʠʯʥʳʭ ʪʠʧʘʭ ʣʝʩʥʳʭ 

ʤʘʩʩʠʚʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ɸʃʌ-10 ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʯʚʝʥʥʘʷ ʬʨʝʟʘ. 

ɸʛʨʝʛʘʪʠʨʫʝʪʩʷ ʜʘʥʥʦʝ ʦʨʫʜʠʝ, ʩ ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ ʥʘʯʠʥʘʷ ʦʪ 1.4 ʠ ʜʦ 3.  

ʇʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʴ ʬʨʝʟʝʨʥʳʡ ʇʌ-1 ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ 

ʦʨʫʜʠʝʤ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʫʰʝʥʠʷ ʣʝʩʥʳʭ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. ʇʌ-1 ʩʧʦʩʦʙʝʥ ʩʦʟʜʘʚʘʪʴ 

ʰʠʨʦʢʠʝ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʦʣʦʩʳ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʥʘ ʣʝʛʢʠʭ ʪʠʧʘʭ ʧʦʯʚ, ʥʦ ʠ 

ʥʘ ʙʦʣʝʝ ʪʷʞʝʣʳʭ ʪʠʧʘʭ ʚʨʦʜʝ ʩʫʛʣʠʥʠʩʪʳʭ ʧʦʯʚ. ʅʘʚʝʰʠʚʘʝʪʩʷ ʥʘ ʟʘʜʥʶʶ ʥʘʚʝʩʢʫ 

ʪʨʘʢʪʦʨʦʚ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 3, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʚʘʣʦʤ ʦʪʙʦʨʘ ʤʦʱʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʬʨʝʟʝʨʥʦʛʦ ʧʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʧʨʠ ʟʘʧʫʩʢʝ ʪʨʘʢʪʦʨʘ ʬʨʝʟʝʨʥʳʝ ʛʦʣʦʚʢʠ ʥʘʯʠʥʘʶʪ ʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ, ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʘʛʨʝʛʘʪʘ ʥʦʞʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʬʨʝʟʝʨʥʳʭ ʛʦʣʦʚʢʘʭ, ʟʘʭʚʘʪʳʚʘʶʪ ʛʨʫʥʪ ʠ ʚʳʙʨʘʩʳʚʘʶʪ ʝʛʦ ʧʦ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʩʪʦʨʦʥʫ ʦʪ 

ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ, ʬʦʨʤʠʨʫʷ ʪʝʤ ʩʘʤʳʤ ʰʠʨʦʢʫʶ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʫʶ ʧʦʣʦʩʫ. ʋʛʦʣ ʚʳʙʨʦʩʘ 

ʛʨʫʥʪʘ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʱʠʪʥʳʭ ʢʦʞʫʭʦʚ. 

ɽʱʝ ʦʜʥʠʤ ʦʨʫʜʠʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʪʫʰʝʥʠʷ ʢʨʦʤʢʠ ʣʝʩʥʳʭ 

ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʥʘ ʣʝʩʥʳʭ ʧʣʦʱʘʜʷʭ ʩ ʧʝʩʯʘʥʳʤʠ ʠ ʩʫʧʝʩʯʘʥʳʤʠ ʧʦʯʚʘʤʠ, ʷʚʣʷʝʪʩʷ 

ʪʨʘʢʪʦʨʥʳʡ ʛʨʫʥʪʦʤʝʪ ɻʊ-3. ʅʘʚʝʰʠʚʘʝʪʩʷ ʥʘ ʟʘʜʥʶʶ ʥʘʚʝʩʢʫ ʪʨʘʢʪʦʨʘ ʪʷʛʦʚʦʛʦ ʢʣʘʩʩʘ 3 

ʪʠʧʘ ʊ-150 ʂ. 

ʆʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʇʌ-1 ʠ ɻʊ-3 ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʙʘ ʵʪʠʭ ʦʨʫʜʠʷ ʨʘʙʦʪʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʥʘ ʙʦʣʝʝ ʪʷʞʸʣʳʭ ʪʠʧʘʭ ʧʦʯʚ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʬʨʝʟʳ ʥʝ ʤʦʛʫʪ ʟʘʛʣʫʙʠʪʴʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʫʶ ʛʣʫʙʠʥʫ ʠ ʧʦʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʦʙʲʝʤ ʛʨʫʥʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠ ʪʫʰʝʥʠʷ ʢʨʦʤʢʠ ʣʝʩʥʦʛʦ 

ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʘ ʵʪʠ ʦʨʫʜʠʷ ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʣʴʢʦ ʧʦ ʣʝʩʥʳʤ ʜʦʨʦʛʘʤ ʠ ʧʨʦʩʝʢʘʤ. ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʤʘʰʠʥ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚʥʫʪʨʠ ʢʚʘʨʪʘʣʦʚ, ʛʜʝ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʝʧʷʪʩʪʚʠʡ. ʊʘʢʞʝ ʢ ʥʝʜʦʩʪʘʪʢʘʤ ʪʨʘʢʪʦʨʥʦʛʦ ʛʨʫʥʪʦʤʝʪʘ ɻʊ-3 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ ʧʦ ʣʝʛʢʠʤ ʛʨʫʥʪʘʤ ʦʙʨʘʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʛʣʫʙʦʢʘʷ ʙʦʨʦʟʜʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʵʪʦ ʦʨʫʜʠʝ ʜʣʷ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʩʦʟʜʘʚʘʝʤʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ [11]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʆʉʅʆɺɸʅʀɽ 

ɺ 2014 ʛʦʜʫ ʥʘ ʙʘʟʝ ɺɻʃʊʋ ʠʤ. ɻ.ʌ. ʄʦʨʦʟʦʚʘ ʙʳʣ ʩʦʟʜʘʥ ʧʦʞʘʨʥʳʡ ʛʨʫʥʪʦʤʝʪ-

ʧʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʧʦʣʦʩ, ʘ ʪʘʢʞʝ 

ʪʫʰʝʥʠʷ ʢʨʦʤʢʠ ʣʝʩʥʦʛʦ ʥʠʟʦʚʦʛʦ ʧʦʞʘʨʘ. 
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ʉʦʟʜʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ ʚ ʚʠʜʝ ʜʚʫʭ ʬʨʝʟ, 

ʚʨʘʱʘʶʱʠʭʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ ʠ ʧʘʩʩʠʚʥʦʛʦ ʨʘʙʦʯʝʛʦ ʦʨʛʘʥʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ 

ʜʚʫʭ ʩʬʝʨʠʯʝʩʢʠʭ ʜʠʩʢʦʚ, ʩʤʦʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʤʝ ʧʝʨʝʜ ʬʨʝʟʝʨʥʳʤ ʨʘʙʦʯʠʤ ʦʨʛʘʥʦʤ. ʕʪʦʪ 

ʤʝʭʘʥʠʟʤ ʧʦʟʚʦʣʷʝʪ ʩʨʝʟʘʪʴ ʚʝʨʭʥʠʝ ʧʣʘʩʪʳ ʧʦʯʚʳ ʠ ʩʜʚʠʛʘʪʴ ʠʭ ʢ ʮʝʥʪʨʫ ʧʨʦʭʦʜʘ ʘʛʨʝʛʘʪʘ. 

ʇʦʜʦʙʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʩʦʧʦʞʘʨʥʳʭ ʨʘʙʦʪ ʚ ʫʩʣʦʚʠʷʭ ʪʷʞʝʣʳʭ, 

ʩʚʷʟʥʳʭ ʧʦʯʚ, ʥʘʩʳʱʝʥʥʳʭ ʧʥʷʤʠ ʠ ʢʦʨʥʷʤʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʞʘʨʥʦʛʦ ʛʨʫʥʪʦʤʝʪʘ-ʧʦʣʦʩʦʧʨʦʢʣʘʜʳʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʝʛʦ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʪʝʤ, ʯʪʦ ʨʝʜʫʢʪʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʝʨʝʜ 

ʬʨʝʟʦʡ-ʤʝʪʘʪʝʣʝʤ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʢ ʥʝʡ ʜʦʩʪʫʧ ʛʨʫʥʪʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʩʥʠʞʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʤʘʰʠʥʳ ʚ ʮʝʣʦʤ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʣʝʩʦʧʦʞʘʨʥʦʡ 

ʛʨʫʥʪʦʤʝʪʘʪʝʣʴʥʦʡ ʤʘʰʠʥʳ  ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʠ ʣʝʩʦʧʦʞʘʨʥʳʭ ʨʘʙʦʪ, 

ʦʙʦʩʥʦʚʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʨʘʙʦʯʝʛʦ 

ʦʨʛʘʥʘ ʤʘʰʠʥʳ ʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ. 
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ɸʥʥʦʪʘʮʠʷ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ ï 

ʚʝʨʤʠʢʫʣʠʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʫʭʫʜʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʤʝʛʘʧʦʣʠʩʘʭ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʜʝʬʠʮʠʪʘ 

ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʩ ʜʨʫʛʦʡ, ʟʘʜʘʯʘ ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ ʜʣʷ ʞʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʝʝ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʨʘʟʨʘʙʦʪʢʘ ʠ ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʛʨʫʥʪʦʚ ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʩʦʟʜʘʥʠʶ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʊʘʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʩʧʫʯʝʥʥʦʡ 

ʩʣʶʜʳ ʚ ʩʦʩʪʘʚʝ ʩʫʙʩʪʨʘʪʘ ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʘ ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʤʧʦʥʝʥʪʘ ʢʦʥʩʪʨʫʢʪʦʟʝʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʝʣʝʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʦʩʥʦʚʘʥʠʷʭ. 

Summary: the article is devoted to the study of the influence of mineral additive ï 

vermiculite on the temperature regime of artificial substrate. In conditions of deterioration of the 

ecological situation in megacities on the one hand and the increasing shortage of urban areas for 

landscaping on the other, the task of growing plants on artificial grounds becomes vital for residents 

of large cities. One of the directions of its solution can be the development and creation of artificial 

soils with properties that contribute to the creation of optimal conditions for the existence of green 

spaces. Thus, as a result of the experiment, it was found a decrease in temperature maxima in direct 

dependence on the content of expanded mica in the substrate and concluded that the possible use of 

the mineral as a component of structural soils to create green landscapes on artificial grounds. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʫʙʩʪʨʘʪ, ʚʩʧʫʯʝʥʥʘʷ ʩʣʶʜʘ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ, 

ʨʘʩʪʝʥʠʷ. 

Keywords: artificial substrate, exfoliated mica, temperature regime, plants. 
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ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʠʟʙʝʞʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. ʊʘʢ ʥʘʟʳʚʘʝʤʳʡ çʩʪʨʦʠʪʝʣʴʥʳʡ ʙʫʤè ʚʦ ʚʩʝʡ  

ʩʪʨʘʥʝ ʠ ʚ ɺʦʨʦʥʝʞʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ, ʚʩʝ ʞʝ ʧʨʦʚʦʮʠʨʫʝʪ ʙʝʟʚʦʟʚʨʘʪʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʟʝʣʝʥʳʭ ʤʘʩʩʠʚʦʚ, 

ʢʦʤʧʝʥʩʘʮʠʷ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʘʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʪʦʤʫ, ʯʪʦ ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʤʘʩʩʫ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʝ ʜʦʚʦʜʳ, ʠ ʧʨʦʩʪʦ ʦʯʝʚʠʜʥʳʝ ʬʘʢʪʳ, ʚʩʝ ʝʱʝ 

ʥʝʪ ʥʘʩʪʦʷʱʝʛʦ ʦʩʦʟʥʘʥʠʷ ʚʘʞʥʦʩʪʠ ʟʝʣʝʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʣʘʥʝʪʳ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʮʠʚʠʣʠʟʘʮʠʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʪʦʤʫ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʩʪʦʷʥʥʦ 

ʨʘʩʪʝʪ ʠ ʚʩʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʚʳʛʦʜʥʦ ʧʦʩʪʨʦʠʪʴ ʪʦʨʛʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʥʝʞʝʣʠ 

ʨʘʟʙʠʪʴ ʧʘʨʢ. ʉʦʚʨʝʤʝʥʥʦʡ ʞʠʟʥʴʶ ʫʧʨʘʚʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʚ ʵʪʦʤ 

ʥʝʠʟʙʝʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʤʦʛʫʪ 

ʩʪʘʪʴ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʤʧʨʦʤʠʩʩʦʤ ʤʝʞʜʫ ʵʢʦʥʦʤʠʢʦʡ ʠ ʵʢʦʣʦʛʠʝʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʣʶʜʝʡ ʚ 

ʤʝʛʘʧʦʣʠʩʘʭ. 

ʋʩʪʨʦʡʩʪʚʦ ʟʝʣʝʥʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʡ 

ʧʨʦʮʝʩʩ, ʜʦʨʦʛʦʩʪʦʷʱʠʡ, ʪʨʫʜʦʝʤʢʠʡ, ʪʨʝʙʫʶʱʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʝʢʪʦʚ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʫʥʪʦʚ ï 

ʪ.ʥ. ʢʦʥʩʪʨʫʢʪʦʟʝʤʦʚ, ʩʦ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʩʪʝʥʠʡ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʚʝʨʤʠʢʫʣʠʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ 

ʨʝʞʠʤ ʛʨʫʥʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 8 ʦʙʨʘʟʮʘʭ ʛʨʫʥʪʘ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ ʦʙʨʘʟʮʝ 

ˉ0 ʚʝʨʤʠʢʫʣʠʪ ʦʪʩʫʪʩʪʚʫʝʪ, ʦʩʥʦʚʫ ʛʨʫʥʪʘ ʩʦʩʪʘʚʣʷʝʪ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʘ. ɺ ʦʙʨʘʟʮʘʭ ˉ1, 

ˉ2, ˉ3, ˉ4 ʠ ˉ5 ʩʦʜʝʨʞʘʥʠʝ ʚʝʨʤʠʢʫʣʠʪʘ ʩʦʩʪʘʚʣʷʝʪ 10%, 20%, 30%, 40%, 50% ʧʦ ʦʙʲʝʤʫ 

ʛʨʫʥʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʩʝ ʵʪʠ ʦʙʨʘʟʮʳ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʟʦʣʷʮʠʶ ʧʣʦʰʝʢ 

ʚʝʨʤʠʢʫʣʠʪʦʤ ʩʣʦʝʤ 1-2 ʩʤ. ɽʱʝ 2 ʦʙʨʘʟʮʘ ʂ1 ʠ ʂ2  ʥʝ ʩʦʜʝʨʞʘʪ ʚʝʨʤʠʢʫʣʠʪ ʠ ʥʝ ʠʤʝʶʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʟʦʣʷʮʠʠ, ʚʥʝʰʥʠʡ ʢʦʥʪʝʡʥʝʨ ʂ1 - ʪʝʤʥʳʡ, ʂ2 - ʙʝʣʳʡ, ʜʣʷ ʦʪʨʘʞʝʥʠʷ 

ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʈʘʩʪʝʥʠʷ - ʦʜʥʦʣʝʪʥʠʝ ʩʘʞʝʥʮʳ ʢʣʝʥʘ ʧʦʣʝʚʦʛʦ - ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ 

ʥʘʰʝʡ ʤʝʩʪʥʦʩʪʠ, ʚʳʥʦʩʣʠʚʦʛʦ, ʙʳʩʪʨʦʨʘʩʪʫʱʝʛʦ ʠ ʪʦʣʝʨʘʥʪʥʦʛʦ ʢ ʧʦʯʚʘʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʧʝʨʝʧʘʜʘʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ ʢʘʯʝʩʪʚʘʤ ʦʥ ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʦʙʫʩʪʨʦʡʩʪʚʝ 

ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʉʘʞʝʥʮʳ ʢʣʝʥʘ ʧʦʣʝʚʦʛʦ ʙʳʣʠ ʧʦʩʘʞʝʥʳ ʚ ʢʦʥʪʝʡʥʝʨʳ ʚ ʥʘʯʘʣʝ ʤʘʷ 2018 ʛ., ʦʥʠ ʚʩʝ 

ʧʨʠʥʷʣʠʩʴ, ʠ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ ʤʳ ʧʨʦʚʦʜʠʣʠ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ. ʅʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ, ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ (ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʟʝʤʣʠ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʪʨʘʚʤʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʨʘʩʪʝʥʠʡ.ʊʘʢ, 
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ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʦʚʣʠ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʘ 40 ʛʨʘʜʫʩʦʚ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʛʨʝʚʘʝʪʩʷ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʛʨʫʥʪ, ʚʳʟʳʚʘʷ ʪʝʧʣʦʚʦʡ ʰʦʢ ʠ ʫʛʥʝʪʝʥʠʝ 

ʨʘʩʪʝʥʠʡ.ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʩʫʙʩʪʨʘʪʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʝʨʤʠʢʫʣʠʪʘ 

ʜʘʪʘ 

ʊ ʦʢʨ 

ʩʨ ʢ1 ʢ2 0 1 2 3 4 5 

03.06.18 22 23 22 22 22 22 21 21 21 

05.06.18 26 27 26 26 26 25 24 23 24 

08.06.18 18 17 17 17 17 17 17 17 18 

10.06.18 18 22 21 22 18 17 17 17 18 

11.06.18 19 19 19 19 17 17 16 17 17 

12.06.18 30 32 30 28 28 27 27 27 26 

16.06.18 28 34 34 28 28 28 26 26 25 

17.06.18 36 38 37 36 36 34 35 33 31 

20.06.18 32 34 34 32 31 32 30 30 29 

22.06.18 38 38 38 38 36 36 34 33 33 

                    

01.07.18 33 36 36 35 35 34 33 31 31 

03.07.18 35 38 37 36 37 34 32 31 30 

05.07.18 34 36 36 36 35 34 34 33 32 

07.07.18 37 39 39 38 38 37 36 35 34 

10.07.18 34 35 34 36 36 35 34 33 32 

13.07.18 37 37 37 38 37 37 37 38 37 

14.07.18 33 35 34 35 33 33 32 30 30 

16.07.18 34 37 37 37 36 36 35 33 33 

19.07.18 32 34 33 33 33 32 32 31 30 

22.07.18 33 36 36 35 35 35 34 32 31 

24.07.18 36 39 38 38 38 37 36 35 34 

27.07.18 30 32 32 32 31 32 31 30 29 

30.07.18 29 31 30 30 29 29 28 26 26 

ʉʨ ʟʥʘʯ 34 36 35 35 35 34 33 32 31 

ʤʠʥ ʟʥ 29 31 30 30 29 29 28 26 26 

ʤʘʢʩ ʟʥ 37 39 39 38 38 37 37 38 37 

                    

02.08.18 33 35 35 34 34 33 32 32 30 

05.08.18 37 39 39 39 38 37 36 35 33 

08.08.18 34 35 35 35 35 34 32 31 30 

09.08.18 36 38 38 37 38 36 35 33 33 

11.08.18 39 40 40 41 39 38 37 35 35 

13.08.18 37 38 38 37 37 36 35 34 33 

16.08.18 39 40 39 38 38 37 37 35 35 

19.08.18 30 32 31 32 30 30 30 29 28 

20.08.18 38 39 39 38 38 37 36 35 35 

22.08.18 32 35 34 34 34 33 32 30 29 
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23.08.18 38 37 37 36 35 35 35 34 32 

26.08.18 37 39 39 39 38 36 35 33 33 

28.08.18 35 37 37 37 37 35 33 34 32 

31.08.18 36 36 36 36 35 34 33 32 31 

ʉʨ ʟʥʘʯ 36 37 37 37 36 35 34 33 32 

ʤʠʥ ʟʥ 30 32 31 32 30 30 30 29 28 

ʤʘʢʩ ʟʥ 39 40 40 41 39 38 37 35 35 

                    

04.09.18 38 39 39 38 38 38 36 35 34 

05.09.18 35 35 35 35 34 34 33 33 32 

07.09.18 34 36 36 36 35 34 34 31 30 

10.09.18 33 33 33 33 32 32 31 30 30 

13.09.18 30 32 32 30 30 28 29 27 26 

16.09.18 29 28 27 27 26 26 25 25 25 

22.09.18 28 28 28 28 28 26 24 24 24 

24.09.18 17 17 17 17 17 17 17 17 17 

27.09.18 8 11 12 12 12 12 12 11 11 

30.09.18 10 17 17 16 16 15 15 14 14 

 

 

ʅʘʛʣʷʜʥʫʶ ʢʘʨʪʠʥʫ ʧʨʝʜʩʪʘʚʣʷʶʪ ʛʨʘʬʠʢʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʥʠʤ. ʇʝʨʚʳʡ ʛʨʘʬʠʢ ʜʣʷ 

ʠʶʥʷ ʦʪʨʘʞʘʝʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦʚʳʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʥʝʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

 

ʈʠʩʫʥʦʢ 1 - ʀʟʤʝʨʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʶʥʝ. 

 

ɽʩʣʠ ʨʘʟʜʝʣʠʪʴ ʝʛʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʩʝʛʤʝʥʪʳ, ʪʦ ʩʪʘʥʝʪ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ 

ʛʨʫʥʪʘ ʚ ʦʙʨʘʟʮʘʭ ʂ1 ʠ ʂ2 ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʝʝ. 

ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʨʘʟʮʘʭ ˉ0, ˉ1, ˉ2 ʙʣʠʟʢʠ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ. ɺ ʦʙʨʘʟʮʘʭ ˉ3, ˉ4 ʠ ˉ5 ʟʘʤʝʪʥʦ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʥʝʰʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ. 
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ʈʠʩʫʥʦʢ 2 -ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʘ  

ʚ ʦʙʨʘʟʮʘʭ ʂ1 ʠ ʂ2 

 

 

ʈʠʩʫʥʦʢ 3 -ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʘ 

ʚ ʦʙʨʘʟʮʘʭ ˉ0, ˉ1, ˉ2 

 

 

ʈʠʩʫʥʦʢ 4 -ʇʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʠ ʛʨʫʥʪʘ 

ʚ ʦʙʨʘʟʮʘʭ ˉ3, ˉ4, ˉ5 
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ʇʨʦʩʪʝʡʰʠʡ ʘʥʘʣʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʚ ʠʶʣʝ ʩʦʩʪʘʚʠʣʘ 34 ʛʨʘʜʫʩʘ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʝʝ ʟʥʘʯʝʥʠʝ 37 ʛʨʘʜʫʩʦʚ. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʦʙʨʘʟʮʦʚ ʙʝʟ ʚʝʨʤʠʢʫʣʠʪʘ ʩʦʩʪʘʚʠʣʘ 35 ʠ 36 ʛʨʘʜʫʩʦʚ, ʘ ʚ 

ʦʙʨʘʟʮʘʭ ʩ ʚʝʨʤʠʢʫʣʠʪʦʤ ʤʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 31 ʛʨʘʜʫʩ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʨʘʟʮʘʭ ʙʝʟ ʚʝʨʤʠʢʫʣʠʪʘ ʜʦʩʪʠʛʘʣʘ 39 ʛʨʘʜʫʩʦʚ, ʘ ʩ ʚʝʨʤʠʢʫʣʠʪʦʤ 37. ʕʪʠ 

ʢʦʣʝʙʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʝʪ ʜʠʘʛʨʘʤʤʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʧʦ ʢʦʪʦʨʦʡ ʚʠʜʥʦ, ʯʪʦ ʛʨʫʥʪ ʚ 

ʦʙʨʘʟʮʘʭ ʙʝʟ ʚʝʨʤʠʢʫʣʠʪʘ ʧʝʨʝʛʨʝʚʘʝʪʩʷ, ʘ ʚ ʦʙʨʘʟʮʘʭ ʩ ʚʝʨʤʠʢʫʣʠʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʥʘ 

1-2 ʛʨʘʜʫʩʘ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

 

 

ʈʠʩʫʥʦʢ 5 - ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʶʣʝ. 

 

 

ʈʠʩʫʥʦʢ 6 - ʄʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʶʣʝ. 
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ʈʠʩʫʥʦʢ 7 - ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʠʶʣʝ. 

 

ɼʣʷ ʥʘʩ ʩ ʚʘʤʠ ʨʘʟʥʠʮʘ ʚ ʧʘʨʫ ʛʨʘʜʫʩʦʚ ʢʘʞʝʪʩʷ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʥʦ ʜʣʷ ʨʘʩʪʝʥʠʡ ʦʥʘ 

ʚʝʣʠʢʘ. ʉʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʛʨʫʥʪʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʠ 

ʦʪʤʠʨʘʥʠʶ ʢʦʨʥʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʘ ʪʘʢʞʝ ʢ ʦʞʦʛʘʤ ʢʦʨʥʝʚʦʡ 

ʰʝʡʢʠ, ʯʪʦ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʛʠʙʝʣʴ ʨʘʩʪʝʥʠʷ. ʅʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʟʘʢʦʥʦʤʝʨʥʦʡ 

ʨʝʘʢʮʠʝʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʤʝʤʙʨʘʥ, ʠʟ-ʟʘ ʯʝʛʦ 

ʤʝʥʷʶʪʩʷ ʠʭ ʩʦʩʪʘʚ, ʩʪʨʫʢʪʫʨʘ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟ ʢʣʝʪʢʠ 

ʚʳʭʦʜʷʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʝ ʚʝʱʝʩʪʚʘ. ʇʦʚʳʰʝʥʥʘʷ ʪʝʢʫʯʝʩʪʴ ʣʠʧʠʜʦʚ ʧʨʠ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʥʘʨʫʰʘʝʪ ʠʭ ʩʚʷʟʠ ʩ ʙʝʣʢʘʤʠ ʚ ʤʝʤʙʨʘʥʘʭ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʦʪʝʨʶ ʘʢʪʠʚʥʦʩʪʠ ʤʝʤʙʨʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʥʘʨʫʰʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʬʫʥʢʮʠʠ ʢʣʝʪʢʠ.  

ɺ ʘʚʛʫʩʪʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʝʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʨʦʩʣʠ ʥʘ ʜʚʝ 

ʝʜʠʥʠʮʳ ʠ ʩʦʩʪʘʚʠʣʠ 36 ʠ 39 ʛʨʘʜʫʩʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ 

ʦʙʨʘʟʮʘʭ ʙʝʟ ʚʝʨʤʠʢʫʣʠʪʘ ʧʨʝʚʳʩʠʣʠ ʠʭ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʧʦ ʦʙʦʠʤ ʧʘʨʘʤʝʪʨʘʤ(ʧʦ ʩʨʝʜʥʝʡ ʪ. 

ʠ ʤʘʢʩ ʟʥʘʯʝʥʠʶ). ɺ ʦʙʨʘʟʮʘʭ ʩ ʚʝʨʤʠʢʫʣʠʪʦʤ ʟʘʤʝʪʥʦ ʩʥʠʞʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʛʨʫʥʪʝ. ʇʦ ʜʠʘʛʨʘʤʤʘʤ ʚʠʜʥʦ, ʯʪʦ ʨʘʟʥʠʮʘ ʚ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ 4 ʛʨʘʜʫʩʘ.ɼʣʷ ʨʘʩʪʝʥʠʡ ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

 

 

ʈʠʩʫʥʦʢ 8 - ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʘʚʛʫʩʪʝ. 
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ʈʠʩʫʥʦʢ 9 - ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʘʚʛʫʩʪʝ. 

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʚʦʡʩʪʚʘʤʠ ʤʠʥʝʨʘʣʴʥʦʡ ʜʦʙʘʚʢʠ. 

ɺʝʨʤʠʢʫʣʠʪ ï ʚʩʧʫʯʝʥʥʘʷ ʩʣʶʜʘ, ʝʛʦ ʩʣʦʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ ʩʧʦʩʦʙʥʘ ʧʦʛʣʦʱʘʪʴ ʠ ʫʜʝʨʞʠʚʘʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʤʝʞʜʫ ʧʘʢʝʪʘʤʠ ʤʦʣʝʢʫʣ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʮʝʩʩ ʠʩʧʘʨʝʥʠʷ, ʢʦʪʦʨʳʡ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ. ɻʨʘʬʠʢʠ(ʧʨʠʚʝʜʝʥʥʳʝ ʨʘʥʝʝ),ʥʘʛʣʷʜʥʦ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʦʙʨʘʟʮʘʭ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʠʥʝʨʘʣʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʨʫʥʪʘ ʦʩʪʘʝʪʩʷ 

ʥʠʞʝ ʦʢʨʫʞʘʶʱʝʡ ʥʘ 1-4 ʛʨʘʜʫʩʘ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ 

ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʨʫʥʪʘ, ʯʝʤ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ. ʊʘʢʦʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʩʘʤʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʛʨʫʥʪʝ ʙʝʟ ʚʝʨʤʠʢʫʣʠʪʘ ʦʥʠ ʧʦʜʨʦʩʣʠ ʚʩʝʛʦ ʥʘ 1,5 ʩʤ ʟʘ ʚʝʩʴ 

ʩʝʟʦʥ, ʪʦʛʜʘ ʢʘʢ ʦʙʨʘʟʮʳ ˉ3,ˉ4 ʠ ˉ5 ʧʨʠʙʘʚʠʣʠ 17, 9 ʠ 7 ʩʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʝʨʤʠʢʫʣʠʪʘ ʚ ʛʨʫʥʪʝ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸ ʀ ʉɼɽʃɸʅʅʓɽ ɺʓɺʆɼʓ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʤʧʝʨʘʪʫʨʳ ʩʫʙʩʪʨʘʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʝʨʤʠʢʫʣʠʪʘ ʤʳ ʫʩʪʘʥʦʚʠʣʠ 

ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ ʥʘ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʩʧʫʯʝʥʥʦʡ ʩʣʶʜʳ ʚ ʥʝʤ: ʯʝʤ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ 

ʚʝʨʤʠʢʫʣʠʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʫʙʩʪʨʘʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʝʨʤʠʢʫʣʠʪʘ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʫʙʩʪʨʘʪʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʘ, ʯʝʤ ʩʦʟʜʘʝʪ ʙʦʣʝʝ 

32

33

34

35

36

37

38

39

40

41

́ ͦͪ͟ 
ͫͪ

͟м ͟н 0 1 2 3 4 5

ʄʘʢʩ ʊ ʘʚʛʫʩʪ

˸͊ͫ͟ ́ ͍͎͊ͯͫͭ



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

212 

 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʩʪʝʥʠʡ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ ʠ ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʩʪʝʥʠʡ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʩʜʝʣʘʥʥʳʝ ʚʳʚʦʜʳʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʨʘʱʠʚʘʥʠʝʤ ʨʘʩʪʝʥʠʡ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ, ʩ 

ʩʦʟʜʘʥʠʝʤ ʢʦʥʩʪʨʫʢʪʦʟʝʤʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʩʪʫʱʝʛʦ ʜʝʬʠʮʠʪʘ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʛʦʨʦʞʘʥ. 
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ɸʥʥʦʪʘʮʠʷ: ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʧʦʚʳʰʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʨʠ 

ʪʨʦʛʘʥʠʠ, ʨʘʟʛʦʥʝ ʠ ʪʦʨʤʦʞʝʥʠʠ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʝʛʦ 

ʩʢʦʨʦʩʪʠ, ʧʦʚʳʰʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ, ʫʭʫʜʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʠʟʥʦʩʘ ʚ 

ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʷʭ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʭʫʜʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ 

ʪʦʨʤʦʞʝʥʠʷ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ. ʆʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ 

ʛʨʫʟʦʦʙʦʨʦʪʘ ʣʝʩʦʤʘʪʝʨʠʘʣʦʚ ʣʝʩʦʚʦʟʥʳʤʠ ʪʷʛʘʯʘʤʠ ʩ ʧʦʣʫʧʨʠʮʝʧʘʤʠ ʧʫʪʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʇʨʠʚʝʜʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʩʭʝʤʘ 

ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ 

ʧʦʣʫʧʨʠʮʝʧʦʤ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʮʝʥʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ ʦʩʥʘʱʝʥʥʦʛʦ 

ʨʝʢʫʧʝʨʘʪʠʚʥʳʤ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʜʦʨʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺʳʷʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʧʦʣʫʧʨʠʮʝʧʘ 

ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ 

ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʘʢʢʫʤʫʣʷʪʦʨʝ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʝʜʝʣʴʥʦ-

ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʥʘʢʘʧʣʠʚʘʝʤʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʥʝʨʦʚʥʦʩʪʝʡ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʦʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ 

ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʩʨʝʜʥʶʶ 

ʨʝʢʫʧʝʨʠʨʫʝʤʫʶʤʦʱʥʦʩʪʴʦʧʨʝʜʝʣʝʥʳʦʧʪʠʤʘʣʴʥʳʝʠʭʟʥʘʯʝʥʠʷ. 

Summary: It was revealed that the arising increased dynamic loads during pulling, acceleration 

and braking of a forest tractor with a semitrailer lead to a decrease in its speed, increased fuel 
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consumption, performance degradation, increased wear in the coupled parts of the fifth wheel coupling 

and deterioration of stability during braking of a forest tractor with a semitrailer. The relevance of 

increasing the turnover of timber by forestry tractors with semitrailers by constructive improvement of 

their fifth wheel coupling has been substantiated. A perspective diagram of a recuperative 

pneumohydraulic fifth wheel coupling device of a forest tractor with a semitrailer is presented. The 

results of simulation modeling are presented, which made it possible to evaluate the possibility of the 

functioning of a forest tractor with a semitrailer equipped with a regenerative pneumohydraulic fifth 

wheel coupling in various road conditions. The dependence of the speed of movement and the 

oscillation frequency of the semi-trailer of a forest tractor on the intensity of accumulation of hydraulic 

energy in the pneumohydraulic accumulator of a regenerative pneumohydraulic fifth wheel coupling has 

been revealed. The dependence of the accumulated hydraulic energy on the average height of the 

irregularities of the supporting surface is established. Based on the constructed dependence of the 

influence of the diameters of the hydraulic cylinders of the regenerative pneumohydraulic fifth wheel 

coupling on the average recuperated power, their optimal values are determined. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ:ʨʝʢʫʧʝʨʘʮʠʷ ʵʥʝʨʛʠʠ, ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʘʢʢʫʤʫʣʷʪʦʨ, 

ʨʝʢʫʧʝʨʘʪʠʚʥʦʝ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʣʝʩʦʚʦʟʥʳʡ ʪʷʛʘʯʘ ʩ 

ʧʦʣʫʧʨʠʮʝʧʦʤ, ʨʝʢʫʧʝʨʠʨʫʝʤʘʷ ʤʦʱʥʦʩʪʴ, ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ. 

Keywords: energy recovery, pneumohydraulic accumulator, recuperative pneumatic-hydraulic 

fifth wheel coupling, timber tractor with semitrailer, recuperated power, driving conditions. 

 

ɺɺɽɼɽʅʀɽ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ (ʃʊʇ) 

ʫʭʫʜʰʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʤ ʫʩʪʨʦʡʩʪʚʝ (ʉʉʋ) ʚ ʧʨʦʮʝʩʩʝ 

ʪʨʦʛʘʥʠʷ, ʨʘʟʛʦʥʘ ʠ ʪʦʨʤʦʞʝʥʠʷ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ (ʃʊ) ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ.ʕʪʠ ʥʘʛʨʫʟʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʫʚʝʣʠʯʝʥʠʷ ʠʟʥʦʩʘ ʩʦʧʨʷʞʝʥʥʳʭ ʜʝʪʘʣʝʡ ʉʉʋ 

ʠ ʩʥʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʪʦʨʤʦʞʝʥʠʷ ʃʊʇ.ʊʘʢʞʝ ʦʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ, ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʃʊʇ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʃʊʇ 

ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʭ ʉʉʋ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ ʃʊ, ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʢʫʧʝʨʘʮʠʠ ʨʘʟʥʦʛʦ ʨʦʜʘ ʵʥʝʨʛʠʠ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ, ʥʘʢʘʧʣʠʚʘʪʴ ʠ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ 

ʙʝʩʧʦʣʝʟʥʦ ʨʘʩʩʝʠʚʘʝʤʫʶ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʵʥʝʨʛʠʶ [1-4]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘʚʪʦʨʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ (ʨʠʩ. 1). 

ʈʘʙʦʪʘ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʶʱʝʡ ʦʪ ʩʠʣʳ ʠʥʝʨʮʠʠ ʤʘʩʩʳ 

ʧʦʣʫʧʨʠʮʝʧʘ ʧʨʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ, ʢʘʢ: ʨʘʟʛʦʥ, ʪʦʨʤʦʞʝʥʠʝ 

ʪʦʨʤʦʟʘʤʠ ʠ ʜʚʠʛʘʪʝʣʝʤ, ʧʦʚʦʨʦʪʳ, ʜʚʠʞʝʥʠʝ ʧʦ ʥʝʨʦʚʥʦʩʪʷʤ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʛʠ ʠ ʥʘʢʘʪʦʤ 

ʧʦʜ ʫʢʣʦʥ, ʧʝʨʝʢʣʶʯʝʥʠʝ ʧʝʨʝʜʘʯ ʠ ʜʨ. ɺ ʥʝʧʦʜʚʠʞʥʦʤ (ʩʪʘʪʠʯʝʩʢʦʤ) ʩʦʩʪʦʷʥʠʠ ʃʊʇ 

ʦʧʦʨʥʘʷ ʧʣʠʪʘ 6 ʥʘʭʦʜʠʪʩʷ ʚ ʟʘʮʝʧʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʧʦʤʦʱʴʶ ʰʢʚʦʨʥʷ 7. ʄʝʞʜʫ ʣʝʚʦʡ 9 

ʠ ʧʨʘʚʦʡ 10 ʧʦʧʝʨʝʯʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʜʥʠʤ 2 ʠ ʟʘʜʥʠʤ 3 ʙʨʫʩʴʷʤʠ 
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ʧʨʝʜʫʩʤʦʪʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘʟʦʨʳ l1 ʠ l2. ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʦʡ ʧʣʠʪʳ 6 ʥʘ ʨʘʤʝ 

ʧʦʣʫʧʨʠʮʝʧʘ 1 ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʝʨʚʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʘʢʢʫʤʫʣʷʪʦʨʘ 

(ʇɻɸ)22, ʚʳʧʦʣʥʷʶʱʝʛʦ ʬʫʥʢʮʠʠ ʜʝʤʧʬʝʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʠ ʪʦʨʤʦʞʝʥʠʠ ʃʊʇ ʥʘ 

ʦʧʦʨʥʫʶ ʧʣʠʪʫ 6 ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ ʧʦʩʨʝʜʩʪʚʦʤ ʰʢʚʦʨʥʷ 

7 ʥʘʯʠʥʘʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʠʣʘ ʠʥʝʨʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʨʘʤʳ ʧʦʣʫʧʨʠʮʝʧʘ 1. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʰʢʚʦʨʝʥʴ 7 ʩ ʦʧʦʨʥʦʡ ʧʣʠʪʦʡ 6 ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʮʠʣʠʥʜʨʳ 15 ʠ 16 ʥʘʯʠʥʘʶʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʪʦʨʤʦʟʷʱʝʛʦ ʪʷʛʘʯʘ. ʆʜʥʘʢʦʙʣʘʛʦʜʘʨʷ 

ʩʢʦʣʴʞʝʥʠʶ ʚʪʫʣʦʢ 13  
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ʚ 

ʘ ï ʩʭʝʤʘ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ, ʙ ï ʩʝʯʝʥʠʝ ɸ-ɸ, ʚ ï ʩʝʯʝʥʠʝ ɹ-ɹ 

ʈʠʩʫʥʦʢ 1 ï ʇʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʝʉʉʋ ʃʊʇ 

 

ʧʦ ʥʘʧʨʘʚʣʷʶʱʠʤ 11 ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʪʘʢʞʝ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʘʜʥʝʛʦ ʟʘʟʦʨʘ, ʥʦ 

ʩ ʤʝʥʴʰʠʤ ʫʩʢʦʨʝʥʠʝʤ ʨʘʤʘ ʧʦʣʫʧʨʠʮʝʧʘ 1, ʘ ʪʘʢʞʝ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʧʝʨʝʜʥʠʡ 2 ʠ 

ʟʘʜʥʠʡ 3 ʙʨʫʩʴʷ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʳ 15 ʠ 16, ʢʦʪʦʨʳʝ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʤʝʞʜʫ 

ʨʘʩʧʦʨʢʘʤʠ 18 ʠ ʙʨʫʩʴʷʤʠ 2 ʠ 3.ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʤʦʞʝʥʠʷ ʃʊʇ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ 

15 ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʰʪʦʢʦʚʦʡ ʧʦʣʦʩʪʠɽ, ʢʦʪʦʨʘʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʪʨʫʙʦʧʨʦʚʦʜʘ 23, ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ 28 ʠ ʥʘʧʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 29 ʧʦʩʪʫʧʘʝʪ ʚʦ ʚʪʦʨʦʡ 

ʇɻɸ 27. ʕʪʠʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʝʢʫʧʝʨʘʮʠʷ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʜ 

ʚʦʟʨʦʩʰʠʤ ʜʘʚʣʝʥʠʝʤ ʧʦʩʪʫʧʘʝʪ ʣʠʙʦ ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʝʤʳʡ ʨʝʜʫʢʮʠʦʥʥʳʡ ʢʣʘʧʘʥ 32 ʠ ʧʦʨʪ 

31 ʧʦʜʘʯʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʶ, ʣʠʙʦ ʚ ʩʣʫʯʘʝ ʧʦʣʥʦʡ ʟʘʨʷʜʢʠ ʚʪʦʨʦʛʦ ʇɻɸ27 

ʩʙʨʘʩʳʚʘʝʪʩʷ ʯʝʨʝʟ ʨʝʛʫʣʠʨʫʝʤʳʡ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ ʢʣʘʧʘʥ 30 ʚ ʛʠʜʨʦʙʘʢ24. ʇʨʠ 

ʪʦʨʤʦʞʝʥʠʠ ʃʊʇ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ 16 ʧʨʦʠʩʭʦʜʠʪ ʩʞʘʪʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ 

ʧʦʨʰʥʝʚʦʡ ʧʦʣʦʩʪʠɼ, ʢʦʪʦʨʘʷ ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘ 21 ʧʦʩʪʫʧʘʝʪ ʚ ʧʝʨʚʳʡ ʇɻɸ 22, 

ʚʳʧʦʣʥʷʶʱʠʡ ʬʫʥʢʮʠʠ ʜʝʤʧʬʝʨʥʦʛʦ ʤʝʭʘʥʠʟʤʘ.ɺʦʟʚʨʘʱʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 16 

ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʪʦʨʤʦʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ 

ʞʠʜʢʦʩʪʠ ʚ ʧʝʨʚʦʤ ʇɻɸ22. ɺʦʟʚʨʘʱʝʥʠʝ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 

15 ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʯʝʨʝʟ ʦʧʦʨʥʫʶ ʧʣʠʪʫ 6 ʩ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʮʠʣʠʥʜʨʦʤ 16, ʧʨʠ ʵʪʦʤ ʠʟ-ʟʘ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʨʘʟʨʷʞʝʥʠʷ ʚ ʰʪʦʢʦʚʦʡ 

ʧʦʣʦʩʪʠʀ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʮʠʣʠʥʜʨʘ 16 ʚ ʥʝʝ ʠʟ ʛʠʜʨʦʙʘʢʘ24 ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʫʙʦʧʨʦʚʦʜʘ 23, 

ʦʙʨʘʪʥʦʛʦ ʢʣʘʧʘʥʘ 25 ʠ ʚʩʘʩʳʚʘʶʱʝʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 26 ʧʦʩʪʫʧʘʝʪ ʨʘʙʦʯʘʷ ʞʠʜʢʦʩʪʴ.ʇʨʠ 

ʪʨʦʛʘʥʠʠʃʊʇ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʨʘʥʝʝ ʨʘʙʦʯʠʝ ʮʠʢʣʳ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʉʉʋ ʃʊʇ ʧʦʚʪʦʨʷʶʪʩʷ, ʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʢʫʧʝʨʘʮʠʷ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʮʠʣʠʥʜʨʝ 16. ɼʘʣʝʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʃʊʇ ʩ ʫʩʢʦʨʝʥʠʝʤ, 

ʟʘʤʝʜʣʝʥʠʝʤ, ʧʨʠ ʧʦʚʪʦʨʥʦʤ ʪʨʦʛʘʥʠʠ ʠ ʪʦʨʤʦʞʝʥʠʠ ʨʘʙʦʯʠʝ ʮʠʢʣʳ ʫʩʪʨʦʡʩʪʚʘ ʯʝʨʝʜʫʶʪʩʷ 

ʘʥʘʣʦʛʠʯʥʦ ʩ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ 

ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʩʝʜʝʣʴʥʦ-ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʨʝʣʴʝʬʘ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʫʩʣʦʚʠʡ 

ʨʘʙʦʪʳ ʣʝʩʦʚʦʟʥʦʛʦ ʪʷʛʘʯʘ ʩ ʧʦʣʫʧʨʠʮʝʧʦʤ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʨʝʢʫʧʝʨʘʮʠʠ. 
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ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ  

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠ 

ʨʝʞʠʤʘʭ ʜʚʠʞʝʥʠʷ ʃʊʇ, ʦʩʥʘʱʝʥʥʦʛʦ ʨʝʢʫʧʝʨʘʪʠʚʥʳʤ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʉʉʋ, ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ ObjectPascal ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

BorlandDelphi. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʃʊʇ ʧʦ 

ʥʝʨʦʚʥʦʡ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʝʙʘʥʠʡ ʧʦʣʫʧʨʠʮʝʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʪʷʛʘʯʘ ʠ ʨʘʩʯʝʪʘ ʤʦʱʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʤ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʤ 

ʉʉʋ [5-8]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ: ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʴʶʪʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʜʚʠʞʝʥʠʶ ʃʊʇ ʧʦ ʥʝʨʦʚʥʦʡ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʨʦʚʥʦʩʪʝʡ; 

ʟʘʜʘʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʃʊʇ; 

ʚʳʚʦʜʠʪʴ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʭʝʤʘʪʠʯʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʪʨʝʭ 

ʧʨʦʝʢʮʠʷʭ ʃʊʇ, ʛʨʘʬʠʢʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ.ʅʘ ʨʠʩʫʥʢʝ 2 ʩʭʝʤʘʪʠʯʥʦ ʦʪʨʘʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʦʩʥʦʚʥʳʭ 

ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ 

ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ. 

ʇʝʨʚʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ ʧʦʣʫʧʨʠʮʝʧʘ ʃʊ ʠ 

ʥʘʢʦʧʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʇɻɸ ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴ vʜʚʠʞʝʥʠʷ ʃʊʇ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʷʷ ʩʢʦʨʦʩʪʴ vʜʚʠʞʝʥʠʷ ʃʊʇ ʩ ʰʘʛʦʤ 10 ʢʤ/ʯ ʦʪ 10 ʜʦ 50 ʢʤ/ʯ ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʦʮʝʥʢʝ   ʩʪʝʧʝʥʠ ʝʝ ʚʣʠʷʥʠʷ ʥʘ ʩʨʝʜʥʶʶ 

ʨʝʢʫʧʝʨʠʨʫʝʤʫʶ  

 

 

ʈʠʩʫʥʦʢ 2 ï ɺʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 
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ʤʦʱʥʦʩʪʴ Nʨʩ ʠ ʩʨʝʜʥʝʝ ʧʨʦʜʦʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʃʊ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ v ʃʊʇ ʥʘ ʜʦʨʦʛʝ ʩ ʥʝʨʦʚʥʦʩʪʷʤʠ ʩʦ ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ h = 0,4 ʤ 

ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʨʝʢʫʧʝʨʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ Nʨʩ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 5,5 ʜʦ 12,2 ʢɺʪ (ʨʠʩ. 

3, ʘ) ʠ ʩʨʝʜʥʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʃʊ ʦʪ 0,2 ʜʦ 0,5 ʤ/c
2
 (ʨʠʩ. 3, ʙ). 

 

  

ʘ ʙ 

ʘ ï ʥʘ ʩʨʝʜʥʶʶ ʨʝʢʫʧʝʨʠʨʫʝʤʫʶ ʤʦʱʥʦʩʪʴ Nʨʩ; ʙ ï ʥʘ ʩʨʝʜʥʝʝ ʧʨʦʜʦʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

aʇʩ 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ vʜʚʠʞʝʥʠʷ ʃʊʇ 

 

ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ, ʦʢʘʟʳʚʘʶʱʠʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʇɻɸ ʷʚʣʷʝʪʩʷ ʚʳʩʦʪʘ hc ʥʝʨʦʚʥʦʩʪʝʡ ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʥʝʨʦʚʥʦʩʪʝʡ hc ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʨʝʢʫʧʝʨʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ Nʨʩ ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ 

aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʚʳʧʦʣʥʝʥʘ ʩʝʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʦʵʪʘʧʥʦ ʩ 

ʰʘʛʦʤ 0,1 ʤ ʠʟʤʝʥʷʣʠ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ ʥʝʨʦʚʥʦʩʪʝʡ hc ʩ 0 ʜʦ 0,6 ʤ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ hc ʃʊʇ ʩʠʣʴʥʝʝ ʥʘʢʣʦʥʷʝʪʩʷ ʠ ʚ ʧʨʦʜʦʣʴʥʦʤ ʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ 

(ʨʠʩ. 4). ʇʨʠ ʜʚʠʞʝʥʠʠ ʃʊʇ ʧʦ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʳʩʦʪʦʡ ʥʝʨʦʚʥʦʩʪʝʡ hc ʦʪ 0 ʜʦ 0,2 ʤ 

ʟʥʘʯʝʥʠʷ ʨʝʢʫʧʝʨʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ Nʨʩ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 3 ʢɺʪ (ʨʠʩ. 5, ʘ), ʘ 

ʩʨʝʜʥʝʛʦ ʫʩʢʦʨʝʥʠʷ aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʃʊ ʦʪ 0 ʜʦ 0,1 ʤ/c
2
 (ʨʠʩ. 5, ʙ). ʇʨʠ ʜʚʠʞʝʥʠʠ ʃʊʇ ʧʦ 

ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʳʩʦʪʦʡ ʥʝʨʦʚʥʦʩʪʝʡ hc ʦʪ 0,5 ʜʦ 0,6 ʤ ʟʥʘʯʝʥʠʷ ʨʝʢʫʧʝʨʠʨʫʝʤʦʡ 

ʤʦʱʥʦʩʪʠ Nʨʩ ʜʦʩʪʠʛʘʝʪ 12-25 ʢɺʪ (ʨʠʩ. 5, ʘ), ʘ ʩʨʝʜʥʝʛʦ ʫʩʢʦʨʝʥʠʷ aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʃʊ ʦʪ 

0,45 ʜʦ 0,8 0,1 ʤ/c
2
(ʨʠʩ. 5, ʙ). 

 

  

ʈʠʩʫʥʦʢ 4 ï ɼʚʠʞʝʥʠʝ ʃʊʇ ʧʦ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʨʘʟʣʠʯʥʦʡ ʚʳʩʦʪʦʡ hc 
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ʘ ʙ 

ʘ ï ʥʘ ʩʨʝʜʥʶʶ ʨʝʢʫʧʝʨʠʨʫʝʤʫʶ ʤʦʱʥʦʩʪʴ Nʨʩ; ʙ ï ʥʘ ʩʨʝʜʥʝʝ ʧʨʦʜʦʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

aʇʩ 

ʈʠʩʫʥʦʢ 5 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʚʳʩʦʪʳ ʥʝʨʦʚʥʦʩʪʝʡ hc ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʊʨʝʪʴʠʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʢʫʧʝʨʘʮʠʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʇɻɸ ʷʚʣʷʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ 

ʮʠʣʠʥʜʨʦʚ ʨʝʢʫʧʝʨʘʪʠʚʥʦʛʦ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʉʉʋ ʃʊʇ. ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʘ Dɻʎʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʥʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʨʝʢʫʧʝʨʠʨʫʝʤʦʡ 

ʤʦʱʥʦʩʪʠ Nʨʩ ʠ ʧʨʦʜʦʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ aʇʩ ʧʦʣʫʧʨʠʮʝʧʘ ʚʳʧʦʣʥʠʣʠ ʩ ʰʘʛʦʤ 10 ʤʤ ʩʝʨʠʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ Dɻʎʚʘʨʴʠʨʦʚʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 20 ʜʦ 100 ʤʤ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʠʘʤʝʪʨʦʚ Dɻʎʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʩʦʩʪʘʚʣʷʶʪ 

40-50 ʤʤ (ʨʠʩ. 6), ʪʘʢ ʢʘʢ ʧʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʨʝʢʫʧʝʨʠʨʫʝʤʘʷ ʤʦʱʥʦʩʪʴ Nʨʩï 6,5 

ʢɺʪ (ʨʠʩ. 6, ʘ) ʠ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʧʨʦʜʦʣʴʥʦʛʦ ʫʩʢʦʨʝʥʠʷ aʇʩ ï 0,27 ʤ/ʩ
2
 

(ʨʠʩ. 6, ʙ). 

 

  

ʘ ʙ 

ʘ ï ʥʘ ʩʨʝʜʥʶʶ ʨʝʢʫʧʝʨʠʨʫʝʤʫʶ ʤʦʱʥʦʩʪʴ Nʨʩ; ʙ ï ʥʘ ʩʨʝʜʥʝʝ ʧʨʦʜʦʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ 

aʇʩ 

ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʚʣʠʷʥʠʷ ʜʠʘʤʝʪʨʦʚ Dɻʎʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ 

 

ɺʓɺʆɼʓ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʥʘʱʝʥʠʷ ʃʊʇ ʨʝʢʫʧʝʨʘʪʠʚʥʳʤ ʧʥʝʚʤʦʛʠʜʨʘʚʣʠʯʝʩʢʠʤ ʉʉʋ ʠ ʠʩʩʣʝʜʦʚʘʪʴ 

ʚʣʠʷʥʠʝ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʨʝʢʫʧʝʨʘʮʠʠ ʥʘ ʝʝ ʚʳʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʩʦʩʪʘʚʘ, ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʧʦʜʭʦʜʦʚ ʚ ʩʠʩʪʝʤʫ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʚʨʝʤʝʥʥʳʡ 

ʚʟʛʣʷʜ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʤʦʪʠʚʘʮʠʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ï ʵʪʦ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʚʘʶʪʩʷ ʧʝʨʝʜ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʣʘʛʦʜʘʨʷ 

ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʎʝʣʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ 

ʚʳʷʚʣʝʥʠʠ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʢʘʜʨʦʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ  ʩʦʪʨʫʜʥʠʢʠ ʚʦʟʨʘʩʪʘ 40-50 ʣʝʪ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʥʠʢʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʞʝʥʱʠʥʳ, ʨʘʟʤʝʨ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ, ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ, ʪʘʢʞʝ ʠʤʝʝʪ ʤʝʩʪʦ 

ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, ʚʳʧʦʣʥʝʥʠʝ ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ, ʦʪʩʫʪʩʪʚʠʝ ʧʝʨʩʧʝʢʪʠʚ 

ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʜʝʣʘʥʥʳʭ  ʚʳʚʦʜʦʚ ʠ ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

Summary: Solving the problems of staffing local governments is one of the most important 

tasks, which allows us to solve many issues of municipal districts and organizations. The 

rejuvenation of aging staff, the introduction of the latest approaches in the municipal management 

system, a modern look at professional activities, and a high motivation for changes are the 

opportunities that open up to the municipality through the solution of staffing problems. The 

purpose of the study is to identify the problems of staffing the administration of the Vorobevsky 

municipal district and to develop directions for their elimination. An analysis of the state of the staff 

of the administration of the Vorobevsky municipal district was carried out, it was revealed that the 

administration is dominated by employees aged 40-50, most of the organizationôs employees are 

women, the average monthly wage per employee is low, there is a high turnover of staff, and there 

is also irregular working day, overtime, lack of career prospects. Based on the findings and taking 

into account the obtained research data, recommendations were formulated aimed at improving 

staffing in the administration of the Vorobyevsky district of the Voronezh region. The results 

obtained open up new areas of scientific research. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʘʜʨʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʢʘʜʨʦʚʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. 

Keywords: staffing, local government, staffing potential, administration of the municipal 

district 

 

ɺɺɽɼɽʅʀɽ 

ʄʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ, ʧʨʝʜʩʪʘʚʣʷʷ ʦʜʠʥ ʠʟ ʫʨʦʚʥʝʡ ʩʠʩʪʝʤʳ ʚʣʘʩʪʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʈʦʩʩʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʩʪʨʦʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ.  

ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʩʪʠʪʫʪʘ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʟʘʢʨʝʧʣʝʥʳ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 6 ʦʢʪʷʙʨʷ 2003 ʛ. ˉ 131-ʌɿ çʆʙ 

ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. ʗʚʣʷʷʩʴ 

ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʴʶ, ʥʘʠʙʦʣʝʝ ʧʨʠʙʣʠʞʝʥʥʦʡ ʢ ʥʘʩʝʣʝʥʠʶ, ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ 
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ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʨʘʞʜʘʥʘʤ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʚʤʝʩʪʥʳʤ ʧʨʦʞʠʚʘʥʠʝʤ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝʠʟʙʝʞʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ [6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 12 ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʝ ʚʭʦʜʷʪ 

ʚ ʩʠʩʪʝʤʫ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʩʣʫʞʙʘ ʥʝ 

ʚʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1]. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʣʫʞʙʳ ʚ ʈʌ, ʷʚʣʷʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʝ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʦʪ 02.03.2007 N 25-ʌɿ (ʨʝʜ. ʦʪ 27.12.2018). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯ. 1 ʩʪ. 2 

ʫʢʘʟʘʥʥʦʛʦ ʟʘʢʦʥʘ ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʩʣʫʞʙʘ ï ʵʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʨʘʞʜʘʥ, 

ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ ʥʘ ʜʦʣʞʥʦʩʪʷʭ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʳ, 

ʟʘʤʝʱʘʝʤʳʭ ʧʫʪʝʤ ʟʘʢʣʶʯʝʥʠʷ ʪʨʫʜʦʚʦʛʦ ʜʦʛʦʚʦʨʘ (ʢʦʥʪʨʘʢʪʘ). ʂʣʶʯʝʚʘʷ ʨʦʣʴ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʜʨʦʚʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʩʠʩʪʝʤʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ 

ʧʨʘʢʪʠʢʝ ʦʨʛʘʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘʩʪʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʨʝʰʝʥʠʠ ʢʘʜʨʦʚʳʭ ʟʘʜʘʯ. 

ʉʦʩʪʦʷʥʠʝ ʣʶʙʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ 

ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ. ʕʪʦʪ ʧʦʪʝʥʮʠʘʣ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʜʚʫʭ ʩʪʦʨʦʥ: ʚʦ-ʧʝʨʚʳʭ, ʵʪʦ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʪ.ʝ. ʩʦʩʪʦʷʥʠʝ ʢʘʜʨʦʚ, ʚʦ-ʚʪʦʨʳʭ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʦʚ ʧʦʚʩʝʜʥʝʚʥʦ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʧʨʷʤʳʝ ʦʙʷʟʘʥʥʦʩʪʠ ʠ ʬʫʥʢʮʠʠ [4].  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʟʜʘʥʠʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [2]. ʉʫʱʝʩʪʚʫʶʱʠʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʦʙʫʩʣʦʚʣʝʥ ʦʪʩʫʪʩʪʚʠʝʤ ʚ 

ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ ʧʦ ʤʥʦʛʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʳ, ʚʦʟʨʦʩʰʝʡ ʢʦʥʢʫʨʝʥʮʠʝʡ ʥʘ ʨʳʥʢʝ 

ʪʨʫʜʘ ʟʘ ʥʘʠʣʫʯʰʠʝ ʢʘʜʨʳ, ʘ ʪʘʢʞʝ ʥʠʟʢʫʶ ʤʦʪʠʚʘʮʠʶ ʩʘʤʠʭ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢ 

ʧʦʩʪʫʧʣʝʥʠʶ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʣʫʞʙʫ, ʠ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʡʤʫ 

ʤʦʣʦʜʝʞʠ ʩʦ ʩʪʦʨʦʥʳ ʜʝʡʩʪʚʫʶʱʝʡ ʙʶʨʦʢʨʘʪʠʠ [3]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʠʪʫʘʮʠʠ ʚ ʩʬʝʨʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ, 

ʧʝʨʝʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʩʣʫʞʘʱʠʭ ʠ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ, ʚʥʝʜʨʷʪʴ ʧʝʨʝʜʦʚʳʝ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʝʪʦʜʠʢʠ, ʧʨʦʛʨʘʤʤʳ, 

ʪʝʭʥʦʣʦʛʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ [5]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʉʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʘʧʨʘʚʣʝʥʠʡ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

 

ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʢʘʜʨʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ 

ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʘ.  
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ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʯʘʩʪʠ: 

- ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʜʨʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ; 

- ʨʘʩʩʤʦʪʨʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

- ʢʘʙʠʥʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʨʘʙʦʪʢʫ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʫʩʪʨʘʥʝʥʠʶ 

ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʦʙʦʙʱʝʥʠʷ ʧʫʪʸʤ 

ʩʚʦʜʢʠ ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʜʘʥʥʳʭ.  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ, ʫʧʨʘʚʣʝʥʯʝʩʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ (ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ) ʧʦʜʭʦʜʦʚ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʘʩʩʤʦʪʨʠʤ ʩʦʩʪʦʷʥʠʝ ʢʘʜʨʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ. ɸʥʘʣʠʟ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʦʙʣʝʤ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʷʪ 

ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʤʦʪʠʚʘʮʠʠ, ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʘʙʦʪʦʡ.  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʧʝʨʩʦʥʘʣʘ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʣʠʷʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʢʘʪʝʛʦʨʠʠ ʥʘ ʩʫʤʤʘʨʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

ʚʳʷʚʣʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʩʰʠʨʝʥʠʠ, ʦʧʨʝʜʝʣʷʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʡ ʩʦʩʪʘʚ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 45 ʯʝʣʦʚʝʢ.  ɺʦʟʨʘʩʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʧʝʨʩʦʥʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʣʝʡ ʣʠʮ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʦʟʨʘʩʪʦʚ ʚ ʝʛʦ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ (ʪʘʙʣ.1).  

 

ʊʘʙʣʠʮʘ 1 - ɻʨʫʧʧʠʨʦʚʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʦ ʚʦʟʨʘʩʪʫ 

ʂʘʪʝʛʦʨʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʄʫʞʯʠʥʳ ɾʝʥʱʠʥʳ 
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1. ɻʣʘʚʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʠ ʝʛʦ ʟʘʤʝʩʪʠʪʝʣʠ 
- - 2 2 - - - - - - 

2. ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʘʧʧʘʨʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 
- - - 1 - - - - - - 

3. ʇʦʤʦʱʥʠʢʠ ʛʣʘʚʳ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 
- 1 1 - - - - 1 - - 

4. ʅʘʯʘʣʴʥʠʢʠ ʦʪʜʝʣʦʚ - - 2 1 - - 1 2 2 - 

5. ɻʣʘʚʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ 2 1 2 1 - 3 2 3 2 - 

6. ʉʠʩʪʝʤʥʳʡ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ 
- - - - - - - 1 - - 
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7. ʉʪʘʨʰʠʡ ʠʥʩʧʝʢʪʦʨ - - - - - - 1 2 2 2 

8. ʂʦʤʝʥʜʘʥʪ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 
- - - - 1 - - - - - 

9. ʀʥʩʧʝʢʪʦʨ ɽɼɼʉ - - 1 - 1 - - - 1 1 

ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, 

ʚʩʝʛʦ 
2 2 8 5 2 3 4 9 7 3 

 

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ, ʚʠʜʠʤ, ʯʪʦ ʚ ʩʦʩʪʘʚʝ ʩʦʪʨʫʜʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʨʝʦʙʣʘʜʘʶʪ  

ʩʦʪʨʫʜʥʠʢʠ  ʚʦʟʨʘʩʪʘ ʩʚʳʰʝ 30 ʣʝʪ. ʇʝʨʩʦʥʘʣʘ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʜʦ 30 (5 ʯʝʣʦʚʝʢ) ʚ ʦʙʱʝʤ 

ʩʦʩʪʘʚʝ ʨʘʙʦʪʥʠʢʦʚ ï 11%.  

ɻʨʫʧʧʠʨʦʚʢʘ ʧʦ ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʤʫ ʩʦʩʪʘʚʫ ʧʦʟʚʦʣʠʣʘ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʚ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʙʦʪʥʠʢʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʞʝʥʱʠʥʳ, ʠʭ ʜʦʣʷ ʚ ʩʦʩʪʘʚʝ ʢʘʜʨʦʚ 58% ʠʣʠ 26 ʯʝʣʦʚʝʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʤʫʞʯʠʥ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘʝʪ 19 ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 42%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʠ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʧʝʨʩʦʥʘʣʘ ʚ ʩʦʩʪʘʚʣʷʝʪ 8 ʯʘʩʦʚ ʚ ʜʝʥʴ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʦʙʝʜʝʥʥʳʤ ʧʝʨʝʨʳʚʦʤ. ɸʜʤʠʥʠʩʪʨʘʮʠʷ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʨʘʡʦʥʘ ʠʩʧʳʪʳʚʘʝʪ ʢʘʜʨʦʚʳʡ ʛʦʣʦʜ. ʈʘʟʤʝʨ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʦʜʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʚ 2018 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 22 ʪ. ʨ.  

ɼʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʦʪʨʘʞʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2.  

ʇʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʨʠʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʪʘʢ 

ʩʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ʚ 2017 ʛʦʜʫ 41 ʯʝʣʦʚʝʢ, ʠ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2018 ʛʦʜʫ, 

ʩʦʩʪʘʚʠʚ 45 ʯʝʣʦʚʝʢ. 

 

ʊʘʙʣʠʮʘ 2 -ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ʇʦʢʘʟʘʪʝʣ ɹ ɿʥʘʯʝʥʠʝ  ʚ 

2017 ʛ 

ɿʥʘʯʝʥʠʝ  ʚ 

2018 ʛ. 

ʆʪʢʣʦʥʝʥʠʝ 

1 2 3 4 

ʉʨʝʜʥʝʩʧʠʩʦʯʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦ ʬʘʢʪʫ 41 45 4 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʥʷʪʦʛʦ ʧʝʨʩʦʥʘʣʘ 5 7 2 

ʏʠʩʣʦ ʦʩʚʦʙʦʞʜʝʥʥʳʭ ʦʪ ʩʣʫʞʙʳ 0 12 12 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʠʝʤʘ ʢʘʜʨʦʚ 0,12 0,16 0,04 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ - 0,27 0,27 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʢʫʯʝʩʪʠ ʩʦʩʪʘʚʠʣ ʚ 2017 ʠ 2018 ʛʦʜʘʭ 0% ʠ 27% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ ʨʘʙʦʪʥʠʢʦʚ, ʩʥʠʞʝʥʠʝ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ. ʕʪʫ ʟʘʜʘʯʫ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʨʝʰʠʪʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʘʪʴ ʫʩʣʦʚʠʷ 

ʪʨʫʜʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʚʢʣʶʯʘʷ ʨʘʟʤʝʨ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ, ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʟʘʙʦʪʳ ʦ ʙʳʪʝ ʠ 

ʜʦʩʫʛʝ ʨʘʙʦʪʥʠʢʦʚ, ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʛʦ ʨʦʩʪʘ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ  ʫʭʦʜʘ ʧʝʨʩʦʥʘʣʘ ʠʟ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ï ʵʪʦ ʥʠʟʢʘʷ  ʟʘʨʧʣʘʪʘ 

(59%), 31% - ʥʝʥʦʨʤʠʨʦʚʘʥʥʳʡ ʨʘʙʦʯʠʡ ʜʝʥʴ, ʚʳʧʦʣʥʝʥʠʝ ʩʚʝʨʭʫʨʦʯʥʦʡ ʨʘʙʦʪʳ, 10% - 
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ʦʪʩʫʪʩʪʚʠʝ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ʈʘʙʦʪʘ ʚ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʜʣʷ ʤʦʣʦʜʝʞʠ, ʧʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʘʣʦʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ: 

1. ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʰʪʘʪʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

2. ɺʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ. 

3. ʅʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʘʜʘʧʪʘʮʠʠ ʢʘʜʨʦʚ. 

4. ʅʝʚʳʩʦʢʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʠ ʨʘʙʦʪʘ ʚ ʩʚʝʨʭʫʨʦʯʥʦʝ ʚʨʝʤʷ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʜʝʣʘʥʥʳʭ  ʚʳʚʦʜʦʚ ʠ ʩ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʜʘʥʥʳʭ 

ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ  ʧʫʪʠ  ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʨʦʙʴʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ:  

1. ɺʘʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ  ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʠʥʮʠʧʦʚ, ʥʦʨʤ ʠ ʮʝʥʥʦʩʪʝʡ, ʘ 

ʪʘʢ ʞʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ ʨʘʟʚʠʪʠʠ ʧʝʨʩʦʥʘʣʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

2. ʇʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ ʥʝʤʘʪʝʨʠʘʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ. ʉʦʪʨʫʜʥʠʢ ʜʦʣʞʝʥ 

ʚʠʜʝʪʴ ʠ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʨʫʢʦʚʦʜʩʪʚʦʤ. ʆʮʝʥʢʘ ʜʦʩʪʠʞʝʥʠʡ, 

ʙʦʥʫʩʳ, ʧʨʝʤʠʠ, ʚʦʟʤʦʞʥʦʩʪʴ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʘʜʞʝʪʦʚ ʜʣʷ 

ʤʦʙʠʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʢʘ ʩʧʦʨʪʠʚʥʳʭ ʫʚʣʝʯʝʥʠʡ, ʚʥʠʤʘʥʠʝ ï ʤʦʪʠʚʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʢʦʚ 

ʥʫʞʥʦ ʣʶʙʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʯʪʦʙʳ ʤʳʩʣʠ ʦ ʩʤʝʥʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʝʛʦ ʧʨʦʩʪʦ ʥʝ ʧʦʩʝʱʘʣʠ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʪʠʤʫʣʠʨʫʝʪ ʧʝʨʩʦʥʘʣ ʢ ʫʣʫʯʰʝʥʠʶ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʜʘʝʪ ʩʚʦʙʦʜʫ, ʵʥʝʨʛʠʶ, 

ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʨʘʙʦʪʥʠʢʫ ʧʦʯʫʚʩʪʚʦʚʘʪʴ ʣʠʯʥʫʶ  ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ. 

3. ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʨʭʫʨʦʯʥʳʭ ʯʘʩʦʚ.  

4. ʇʨʠʚʣʝʯʝʥʠʝ ʥʘ ʨʘʙʦʪʫ ʤʦʣʦʜʝʞʠ. 

5. ɺʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʪʦʜʠʢ, ʧʨʦʛʨʘʤʤ, ʪʝʭʥʦʣʦʛʠʡ. 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʙʦʪʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʣʦʷʣʴʥʦʩʪʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʨʘʙʦʪʘʶʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɺʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʠ, 

ʷʚʣʷʝʪʩʷ ʫʛʨʦʟʦʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʦ ʙʳʪʴ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʝʝ ʨʫʢʦʚʦʜʩʪʚʘ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɸʣʝʢʩʝʝʚ ʀ.ɸ. ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʤʝʩʪʥʦʝ ʩʘʤʦʫʧʨʘʚʣʝʥʠʝ : ʫʯʝʙʥʠʢ / 
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2. ɸʩʪʘʭʦʚ ʖ.ɺ. ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʢʘʜʨʦʚʦʡ ʧʨʦʙʣʝʤʘʪʠʢʠ ʚ ʦʨʛʘʥʘʭ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ // ʅʘʫʢʘ. ʀʩʢʫʩʩʪʚʦ. ʂʫʣʴʪʫʨʘ. 2015. ˉ3 (7). ʉ. 89-97 

3. ɿʘʡʮʝʚʘ ʊ. ɺ., ʅʝʞʠʥʘ ʊ. ɻ. ʇʨʠʚʣʝʯʝʥʠʝ ʤʦʣʦʜʝʞʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʫʶ ʩʣʫʞʙʫ: ʦʧʳʪ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ // ɺʦʧʨʦʩʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 2019. ˉ1. ʉ. 160-189 
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ɸʥʥʦʪʘʮʠʷ: ɼʣʷ ʩʦʨʪʠʤʝʥʪʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ ʚ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʈʦʩʩʠʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʘʰʠʥ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ. ɼʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʣʝʩʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʤʘʪʠʢʠ, ʜʠʥʘʤʠʢʠ ʠ ʢʦʤʧʦʥʦʚʢʠ ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ 

ʩʪʨʝʣʦʚʦʡ ʛʨʫʧʧʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʥʘʛʨʫʞʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ 

ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʛʠʜʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʤʘʰʠʥʘʭ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ, 

ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʛʠʜʨʦʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʩʥʠʟʠʪʴ ʚʦʟʥʠʢʘʶʱʝʝ ʚ 

ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʜʘʚʣʝʥʠʝ.  

ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʨʘʙʦʪʝ ʠʟʣʦʞʝʥʳ ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ 

ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʯʝʢ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ 

ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʢ ʧʦʜʚʠʞʥʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤ ʵʣʝʤʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʦʩʪʘʚʣʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʝʩʥʦʛʦ 

ʤʘʥʠʧʫʣʷʪʦʨʘ.  

ʇʦʧʠʢʦʚ ʇ.ʀ., ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ 

ʤʝʭʘʥʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʤʘʰʠʥ, ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ɻ. ʌ. ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ , ɺʦʨʦʥʝʞ. 

ɽʚʩʠʢʦʚ ʀ.ɼ., ʤʘʛʠʩʪʨʘʥʪ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʜʛʦʪʦʚʢʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ,ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. 

ɻ. ʌ. ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ. 
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ʇʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʝʩʥʦʛʦ 

ʤʘʥʠʧʫʣʷʪʦʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʣʦʞʝʥʠʡ ʪʦʯʝʢ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʢ ʧʦʜʚʠʞʥʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤ ʵʣʝʤʝʥʪʘʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʝʩʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʠʭ 

ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʚʩʧʣʝʩʢʠ ʜʘʚʣʝʥʠʷ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠʧʨʠ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʘʭ 

ʧʦʜʲʝʤʘ ʣʝʩʥʳʭ ʛʨʫʟʦʚ. 

Summary: The applying of manipulator-type machines is widely used for assorted timber 

harvesting in the Russian forest industry. The boom lift mechanism is the most loaded mechanism 

in such machines. Additional studies of the kinematics, dynamics and layout of the hydraulic drive 

mechanism for lifting the boom group are necessary to increase the technical level of forest 

manipulators. New developments and reasonable proposals for improving the hydraulic system are 

required to avoid premature failure of hydraulic equipment, that is used on manipulator-type 

machines. The developments should increase durability and minimize the pressure that occurs 

during the operation of the equipment. 

Ways of the reducing the dynamic overload of the design of forestry manipulators 

depending on the points of attachment of the hydraulic cylinders of the lifting mechanism to the 

movable and fixed elements of the processing equipment are described in the proposed work.A 

mathematical model for determining the basic kinematic and structural parameters of the hydraulic 

drive of the lifting mechanism of the forest manipulator has been compiled. 

The parameters of the hydraulic drive of the lifting mechanism of the forestry arm are 

optimized.It has been established that optimization of the positions of the points of attachment of 

the hydraulic cylinders of the lifting mechanism to the movable and fixed elements of the 

technological equipment of the forestry manipulators, taking into account the flexibility of the 

elastic elements, will reduce the bursts of pressure of the working fluid during transient modes of 

lifting of timber loads. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʝʤʘʪʠʢʘ, ʟʘʚʠʩʠʤʦʩʪʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʤʘʥʠʧʫʣʷʪʦʨ. 

Keywords: kinematics, addiction, mathematical model, manipulator. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʧʨʠ ʩʦʨʪʠʤʝʥʪʥʦʡ ʟʘʛʦʪʦʚʢʝ 

ʜʨʝʚʝʩʠʥʳ ʰʠʨʦʢʦʧʨʠʤʝʥʷʶʪʩʷ ʤʘʰʠʥʳ ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ. ɺʦ ʠʟʙʝʞʘʥʠʝ 

ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʛʠʜʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʥʘ ʤʘʰʠʥʘʭ 

ʤʘʥʠʧʫʣʷʪʦʨʥʦʛʦ ʪʠʧʘ, ʪʨʝʙʫʶʪʩʷ ʥʦʚʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʠʜʨʦʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʥʠʟʠʪʴ ʚʦʟʥʠʢʘʶʱʝʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʢʠ ʜʘʚʣʝʥʠʝ. ʅʘʜʝʞʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʝʨʝʛʨʫʟʢʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʥʳʭ ʤʘʥʠʧʫʣʷʪʦʨʦʚ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʝʢ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʢ ʧʦʜʚʠʞʥʳʤ ʠ 

ʥʝʧʦʜʚʠʞʥʳʤ ʵʣʝʤʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʝʩʦʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ[1,4,8,9]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʝʩʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. 
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ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʣʝʩʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ ʩʦʩʪʘʚʣʝʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ, 

ʢʦʪʦʨʘʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʇʨʝʥʝʙʨʝʛʘʷ ʧʦʪʝʨʷʤʠ ʥʘ ʪʨʝʥʠʝ, ʟʘʧʠʰʝʤ ʩʠʩʪʝʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ ʩʪʨʝʣʦʚʦʡ ʛʨʫʧʧʳ ʣʝʩʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ c ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣ ʠʥʝʨʮʠʠ ʠ 

ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ[5,10]: 
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ʛʜʝ Qʅ ïʥʦʤʠʥʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʩʦʩʘ, ʤ
3
/ʩ; 

t ïʚʨʝʤʷ, ʩ; 

Jc ïʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʩʪʨʝʣʦʚʦʡ ʛʨʫʧʧʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʘʨʥʠʨʘ ʆ, ʢʛĿʤ
2
; 

 

ʈʠʩ. 1. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ 

ʪ ïʤʘʩʩʘ ʛʨʫʟʘ, ʢʛ; 

lïʜʣʠʥʘ ʩʪʨʝʣʳʆʉ, ʤ; 

g ïʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʤ/ʩ
2
; 

ʘʫï ʢʦʵʬʬʠʮʠʝʥʪ ʫʪʝʯʝʢ,ʤ
5
/ʅʩ; 

ʈʧʩ ï ʜʘʚʣʝʥʠʝ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʧʦʨʰʥʝʚʦʡ ʧʦʣʦʩʪʠ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʇʘ; 

ʂ(ʨ) ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ, ʤ
5
/ʇʘ; 

dʧʩ ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʤ; 

b1ïʧʣʝʯʦ ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʷ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʤ; 

ʪʩïʤʘʩʩʘ ʩʪʨʝʣʦʚʦʡ ʛʨʫʧʧʳ, ʢʛ; 

lʮʤʩïʨʘʩʩʪʦʷʥʠʷ ʦʪ ʰʘʨʥʠʨʘ ʆ ʜʦ ʮʝʥʪʨʘ ʤʘʩʩ ʩʪʨʝʣʦʚʦʡ ʛʨʫʧʧʳ, ʤ; 

b1ïʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʦʩʷʤʠ ʟʚʝʥʴʝʚ ʆɸ ʠ ɸɺ (ʨʠʩ.1), ʛʨʘʜ; 

ʂt = t/tHʧʨʠt <tH; ʂt = 1 ʧʨʠt >tH; 

tHïʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʦʪ 0 ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ QH . 

ʆʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚ ʫʨʘʚʥʝʥʠʷʭ (1) ʷʩʥʳ ʠʟ ʨʠʩ. 1. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (1) ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʕʡʣʝʨʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʧʦʥʠʞʝʥʠʝʤ ʧʦʨʷʜʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʶʪʩʷ ʬʦʨʤʫʣʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʠ ʫʛʣʘ ʧʦʜʲʝʤʘ ʧʨʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʷʭ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʜʚʫʤʷ 

ʠʪʝʨʘʮʠʷʤʠ th D= [3]: 
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ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʘʪʣʠʚʦʩʪʠ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʛʠʜʨʦʧʨʠʚʦʜʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦʣʫʯʝʥʥʘʷʚ[2]: 

ʇʘʤ
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K p /  ,
10628,7
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   (3)

 

ʉʠʩʪʝʤʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (2)ʨʝʰʘʣʘʩʴ ʥʘ ʕɺʄ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çDelphiè (ˉ ʛʦʩ. ʈʝʛʠʩʪʨʘʮʠʠ 2008613437)[7]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʆʜʥʘʢʦ, ʚ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʛʨʘʤʤʝ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 

ʪʦʣʴʢʦ ʧʘʨʘʤʝʨb1ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʪʨʝʣʳ ʜʦ ʚʝʨʭʥʝʛʦ ʰʘʨʥʠʨʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, 

ʘ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʪʨʝʣʳ ʜʦ ʥʠʞʥʝʛʦ ʰʘʨʥʠʨʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ a1ʩʯʠʪʘʣʦʩʴ 

ʧʦʩʪʦʷʥʥʳʤ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ[6].ʇʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘ 

ʧʨʘʢʪʠʢʝ ʩʪʘʥʜʘʨʪʥʳʝ ʛʠʜʨʦʮʠʣʠʥʜʨʳ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠ ʤʠʥʠʤʘʣʴʥʫʶ 

ʜʣʠʥʳ ʠ ʭʦʜ ʰʪʦʢʘ, ʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷb1ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʪʨʝʣʳ ʜʦ ʚʝʨʭʥʝʛʦ 

ʰʘʨʥʠʨʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ, ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝa1 ʦʪ ʦʩʠ ʚʨʘʱʝʥʠʷ ʩʪʨʝʣʳ ʜʦ ʥʠʞʥʝʛʦ 

ʰʘʨʥʠʨʘ ʛʠʜʨʦʮʠʣʠʥʜʨʘ (ʪʦʯʢʘ Bʥʘ ʨʠʩ. 1). 

ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ, ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʤʝʪʨa1ʚʳʨʘʟʠʪʴʯʝʨʝʟ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠ ʧʦʜʩʪʘʚʠʪʴ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ.ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʢʘʞʜʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʟʥʘʯʝʥʠʶ ʜʣʠʥʳ b1 ʧʨʠ ʟʘʜʘʥʥʳʭ ʥʘʯʘʣʴʥʦʡ ʠ ʢʦʥʝʯʥʦʡ ʜʣʠʥʘʭ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʛʠʜʨʦʮʠʣʠʥʜʨʘSH ʠ Sʂ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚʝʣʠʯʠʥʘ a1, ʯʪʦ 

ʜʦʢʘʟʳʚʘʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʩʪʨʦʝʥʠʝʤ. ʅʘ ʣʫʯʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʘʡʥʠʤ ʚʝʨʭʥʝʤʫ ʠ 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

230 

 

ʥʠʞʥʝʤʫ ʧʦʣʦʞʝʥʠʷʤ ʩʪʨʝʣʳ, ʦʪʢʣʘʜʳʚʘʶʪ ʚʝʣʠʯʠʥʫ ʦʪʨʝʟʢʘ b1.ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʪʦʯʝʢ 

ʧʨʦʚʦʜʷʪ ʦʢʨʫʞʥʦʩʪʠ ʨʘʜʠʫʩʦʤSHʠ Sʂ. ʅʠʞʥʷʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʦʢʨʫʞʥʦʩʪʝʡ ʠ ʝʩʪʴ 

ʪʦʯʢʘ ɺ. ʇʦʜʩʪʘʚʣʷʷ ʚ ʧʨʠʚʝʜʝʥʥʳʝ ʬʦʨʤʫʣʳ ʨʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʦʪʨʝʟʢʘ b1 ʠ ʚʝʣʠʯʠʥʳ 

ʫʛʣʘű, ʜʣʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʜʣʠʥʳ b1ʦʧʨʝʜʝʣʷʝʤ, ʧʨʠ ʢʘʢʠʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʘűʩʠʣʘ ʥʘ ʰʪʦʢʝ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ. ʇʫʪʝʤ ʧʝʨʝʙʦʨʘ ʩ ʧʦʤʦʱʴʶ ʕɺʄ ʚʩʝʭ 

ʚʘʨʠʘʥʪʦʚ ʜʣʠʥʳ ʦʪʨʝʟʢʘ b1ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʦʝ ʠʟ ʥʠʭ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʠʣʘ ʥʘ 

ʰʪʦʢʝ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʠʤʝʝʪ ʥʘʠʤʝʥʴʰʫʶ ʚʝʣʠʯʠʥʫ, ʵʪʦ ʠ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʦʞʝʥʠʡ 

ʪʦʯʝʢ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʠʜʨʦʮʠʣʠʥʜʨʦʚ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʢ ʧʦʜʚʠʞʥʳʤ ʠ ʥʝʧʦʜʚʠʞʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʨʝʙʫʝʤʳʝʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʠʜʨʦʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʝʤʘ ʩʪʨʝʣʳ ʣʝʩʥʦʛʦ ʤʘʥʠʧʫʣʷʪʦʨʘ. 
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ɸʥʥʦʪʘʮʠʷ: ʂʘʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʰʧʦʥʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʘʥʝʨʳ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʨʪʦʚʦʡ ʚʳʭʦʜ ʬʘʥʝʨʳ ʦʪ ʯʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʧʨʠʙʳʣʴ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʰʧʦʥʘ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʝʤ ʙʦʣʴʰʝʡ ʜʦʣʠ ʩʳʨʴʷ (ʯʫʨʘʢʦʚ) 1-ʛʦ ʩʦʨʪʘ. ʇʨʠ ʧʦʣʫʯʝʥʠʠ 

ʰʧʦʥʘ ʠʟ ʪʘʢʦʛʦ ʩʦʨʪʘ ʩʳʨʴʷ ʩʥʠʞʘʶʪʩʷ ʧʦʪʝʨʠ ʜʨʝʚʝʩʠʥʳ ʚ ʚʠʜʝ ʚ ʦʩʥʦʚʥʦʤ ʰʧʦʥʘ-

ʨʚʘʥʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʘʢʦʛʦ ʩʳʨʴʷ ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ ʜʠʘʤʝʪʨ 

ʥʝʜʦʣʫʱʝʥʥʦʡ ʯʘʩʪʠ ʯʫʨʘʢʘ (ʢʘʨʘʥʜʘʰʘ). ɺʩʝ ʵʪʦ ʧʦʚʳʰʘʝʪ ʦʙʲʝʤʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʚʳʭʦʜ ʰʧʦʥʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʧʨʝʜʧʨʠʷʪʠʶ ʙʦʣʴʰʝ ʧʨʠʙʳʣʠ. ʆʙʳʯʥʦ, ʬʘʥʝʨʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʩʧʦʣʘʛʘʶʪ ʩʳʨʴʝʤ 1-ʛʦ ʩʦʨʪʘ ʦʪ 25 ʜʦ 35% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʴʷ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ. ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʧʦ ʬʦʨʤʫʣʘʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʚʳʭʦʜʘ ʰʧʦʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʫʶ 
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ʟʘʚʠʩʠʤʦʩʪʴ, ʦʜʥʘʢʦ ʦʥʠ ʪʨʫʜʦʝʤʢʠʝ ʠ ʟʘʥʠʤʘʶʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ʂʘʬʝʜʨʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʜʨʝʚʝʩʠʥʳ, ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʬʝʜʨʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ɺɻʃʊʋ, ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʥʘʡʪʠ ʠʩʢʦʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

ʇʦʣʴʟʫʷʩʴ ʪʘʢʦʡ ʧʨʦʛʨʘʤʤʦʡ ʥʘʤʠ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʠʩʢʦʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ 

ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ 25% ʚʳʭʦʜ ʰʧʦʥʘ ʩʦʨʪʘ ʕʣʠʪʘ ʩʦʩʪʘʚʠʣ 9,24% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʪʦʚʦʛʦ ʰʧʦʥʘ, ʘ ʚʳʭʦʜ ʰʧʦʥʘ 1-ʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣ 32,16%. ʇʨʠ ʢʦʣʠʯʝʩʪʚʝ 

ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ  35% ʵʪʠ ʮʠʬʨʳ ʩʦʩʪʘʚʣʷʶʪ ʫʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10,46 ʠ 34,36%.     

Summary: Qualitative exit of interline interval by production of plywood exerts 

considerable impact on high-quality exit of plywood what the profit of the enterprise significantly 

depends on. One of ways of increase of qualitative exit of interline interval is use of bigger share by 

the enterprise of raw materials (churak) of the 1st grade. When receiving interline interval from 

such grade of raw materials losses of wood in the form of generally waste veneer decrease. Besides, 

when using such raw materials it is possible to reduce diameter of nedolushchenny part of churak 

(pencil). All this raises volume and qualitative exit of interline interval that allows to get to the 

enterprise more profits. Usually, the plywood enterprises have raw materials of the 1st grade from 

25 to 35% of total quantity of raw materials for the production program. The known calculation 

procedures on formulas of qualitative exit of interline interval depending on high-quality structure 

of raw materials allow to receive required dependence, however they labor-consuming and take a 

lot of time. The department of mechanical technology of wood, together with department of 

computer facilities of VGLTU, has developed the computer program allowing to find quickly and 

precisely required dependence. Using such program us required dependence according to which has 

been established at quantity of raw materials of the 1st grade of 25% grade interline interval exit 

Elite has made 9,24% of total quantity of high-quality interline interval, and exit of interline interval 

of the 1st grade has made 32,16%. At quantity of raw materials of the 1st grade of 35% these digits 

make already respectively 10,46 and 34,36%.     

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʘʥʝʨʘ, ʰʧʦʥ, ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʩʳʨʴʷ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʰʧʦʥʘ    

Keywords: plywood, interline interval, high-quality structure of raw materials, qualitative 

exit of interline interval.  

     

ɺɺɽɼɽʅʀɽ 

ʇʦ ʜʘʥʥʳʤ ɺʦʣʳʥʩʢʦʛʦ ɺ.ʅ. [1] ʢʘʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʰʧʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʩʳʨʴʷ. ʇʨʠʯʝʤ, ʯʝʤ ʙʦʣʴʰʝ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ, ʪʝʤ ʢʘʯʝʩʪʚʝʥʥʳʡ ʚʳʭʦʜ ʰʧʦʥʘ ʚʳʰʝ. 

ʏʪʦʙʳ ʧʨʦʩʣʝʜʠʪʴ ʫʢʘʟʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʰʧʦʥʘ ʧʦ 

ʠʟʚʝʩʪʥʳʤ ʬʦʨʤʫʣʘʤ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʩʯʝʪʦʚ ʠ ʚʨʝʤʝʥʠ. ʄʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ çBALSè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʢʘʬʝʜʨʝ ʄʊɼ ɺɻʃʊʋ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʇʦʠʩʢ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʰʧʦʥʘ ʦʪ ʩʦʨʪʦʚʦʛʦ ʩʦʩʪʘʚʘ ʩʳʨʴʷ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ çɺALSè ʧʦʩʪʦʷʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʙʳʣʠ 

ʩʣʝʜʫʶʱʠʝ: 
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1. ɻʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʬʘʥʝʨʥʦʛʦ ʮʝʭʘ, ʪʳʩ. ʤ
3 
ï 30. 

2. ʌʦʨʤʘʪ ʬʘʥʝʨʳ, ʤ ʭ ʤ ï 1, 525 ʭ 1,525. 

3. ʊʦʣʱʠʥʘ ʬʘʥʝʨʳ, ʤʤ ï 9. 

4. ʊʦʣʱʠʥʘ ʰʧʦʥʘ, ʤʤ ï 1,5. 

5. ʉʣʦʡʥʦʩʪʴ ʬʘʥʝʨʳ ï 7. 

6. ɺʳʧʫʩʢ ʬʘʥʝʨʳ ʪʦʣʱʠʥʦʡ 9 ʤʤ, % - 100. 

7. ʇʦʨʦʜʘ ʜʨʝʚʝʩʠʥʳ ï ʙʝʨʝʟʘ. 

8. ʇʦʪʝʨʠ ʥʘ ʠʩʧʳʪʘʥʠʷ, % - 1. 

9. ʇʦʪʝʨʠ ʥʘ ʨʘʩʢʨʷʞʝʚʢʫ ʠ ʦʪʦʨʮʦʚʢʫ ʢʨʷʞʘ, % - 3. 

10. ʇʦʪʝʨʠ ʥʘ ʦʪʭʦʜʳ ʧʘʢʝʪʘ, % - 3. 

11. ʉʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʜʨʝʚʝʩʥʦʛʦ ʩʳʨʴʷ, %: 1 ʩʦʨʪ -35, 2-ʦʡ ʩʦʨʪ ï 65. 

12. ɼʠʘʤʝʪʨ ʯʫʨʘʢʘ, ʤ ï 0,25. 

     ʇʝʨʝʤʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʩʣʫʞʠʣ ʩʦʨʪʦʚʦʡ ʩʦʩʪʘʚ ʩʳʨʴʷ (ʢʦʣʠʯʝʩʪʚʦ 1-ʛʦ ʩʦʨʪʘ, ï 25 

ï 35).   

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ  ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʰʧʦʥʘ ʚʳʩʰʠʭ ʩʦʨʪʦʚ (ʕʣʠʪʘ 

ʠ 1-ʳʡ). ʊʘʢ, ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ 25% ʚʳʭʦʜ ʰʧʦʥʘ ʩʦʨʪʘ ʕʣʠʪʘ ʩʦʩʪʘʚʠʣ 9,24% 

ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʪʦʚʦʛʦ ʰʧʦʥʘ, ʘ ʚʳʭʦʜ ʰʧʦʥʘ 1-ʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣ 32,16%. ʇʨʠ  

ʢʦʣʠʯʝʩʪʚʝ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ  35% ʵʪʠ ʮʠʬʨʳ ʩʦʩʪʘʚʣʷʶʪ ʫʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10,46 ʠ 34,36%.        

 
ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʰʧʦʥʘ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ 

ɺʓɺʆɼʓ 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʬʘʥʝʨʳ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʚʳʭʦʜʘ ʰʧʦʥʘ ʚʳʩʰʠʭ ʩʦʨʪʦʚ (ʕʣʠʪʘ ʠ 1- ʳʡ). ʊʘʢ, ʧʨʠ 

32,16

33,78 34,36

43
41,07 40,34

12,78 12,27 12,08

2,76 2,76 2,76

9,24
10,14 10,46

0

10

20

30

40

25 30 35

ˤ
·
ͻ
ͦ
͒
 
΄
ͨ
ͦ
ͤ
͊
 
ͨ
ͦ
 
ͫ
ͦ
ͪ
ͭ
͊
ͣ
 
ͦ
ͭ
ͤ
ͦ
ͫ
͙
ͭ
͔
͡
Έ
ͤ
ͦ
 
ͦ
͋
΅
͔
͎
ͦ
 

͟
ͦ
͡
͙
;
͔
ͫ
ͭ
͍
͊
 
ͫ
ͦ
ͪ
ͭ
ͦ
͍
ͦ
͎
ͦ
 
΄
ͨ
ͦ
ͤ
͊
Σ
 
҈

˴͙ͦ͡;͔͍ͫͭͦ ͫ·ͪΈΎ м-͎ͦ ͫͦͪͭ͊Σ ҈

˿ͦͪͭ м ˿ͦͪͭ н ˿ͦͪͭ о ˿ͦͪͭ п ͙̏ͭ͊͡



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

234 

 

ʢʦʣʠʯʝʩʪʚʝ ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ 25% ʚʳʭʦʜ ʰʧʦʥʘ ʩʦʨʪʘ ʕʣʠʪʘ ʩʦʩʪʘʚʠʣ 9,24% ʦʪ ʦʙʱʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʩʦʨʪʦʚʦʛʦ ʰʧʦʥʘ, ʘ ʚʳʭʦʜ ʰʧʦʥʘ 1-ʛʦ ʩʦʨʪʘ ʩʦʩʪʘʚʠʣ 32,16%. ʇʨʠ  ʢʦʣʠʯʝʩʪʚʝ 

ʩʳʨʴʷ 1-ʛʦ ʩʦʨʪʘ  35% ʵʪʠ ʮʠʬʨʳ ʩʦʩʪʘʚʣʷʶʪ ʫʞʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 10,46 ʠ 34,36%.      

2. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ çɺɸLSè ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʠʩʢʦʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʦʣʦʚ ʞʠʣʳʭ ʜʦʤʦʚ ʚʩʝ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʰʪʫʯʥʳʡ ʧʘʨʢʝʪ ʠʟ ʧʘʨʢʝʪʥʦʡ ʬʨʠʟʳ, ʘ ʧʘʨʢʝʪʥʳʝ ʜʦʩʢʠ. ʆʩʥʦʚʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʧʝʨʝʜ ʰʪʫʯʥʳʤ ʧʘʨʢʝʪʦʤ ʩʚʷʟʘʥʳ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʙʨʘʢʘ, ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʪʨʫʜʦʟʘʪʨʘʪʘʤʠ ʧʨʠ ʫʢʣʘʜʢʝ ʠ ʨʝʤʦʥʪʝ ʧʦʢʨʳʪʠʷ ʧʦʣʘ, ʤʝʥʴʰʝʡ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴʶ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʷʚʣʷʶʪʩʷ ʦʜʥʦʧʦʣʦʩʥʳʝ ʜʦʩʢʠ 

ʩ ʣʠʮʝʚʳʤ ʧʦʢʨʳʪʠʝʤ ʠʟ ʮʝʣʴʥʦʡ ʧʣʘʥʢʠ (ʣʘʤʝʣʠ) ʧʠʣʝʥʦʛʦ ʰʧʦʥʘ, ʧʦʣʫʯʝʥʥʘʷ ʠʟ 

ʜʨʝʚʝʩʠʥʳ ʮʝʥʥʳʭ ʪʚʝʨʜʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ (ʜʫʙʘ, ʷʩʝʥʷ ʠ ʜʨ.) ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʩʦʢ. ʆʩʥʦʚʦʡ ʜʦʩʢʠ ʷʚʣʷʶʪʩʷ 

ʨʝʡʢʠ. ʊʘʢʠʝ ʜʦʩʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʦ  ʊʋ -5361-402-46195150-2011 ɿɸʆ çʃɽʉ ʕʂʉʇʆʈʊè 

ʪʦʣʱʠʥʦʡ 13,8 ï 14, 2; ʰʠʨʠʥʦʡ 122 ï 230 ʠ ʜʣʠʥʦʡ 900 ï 2400 ʤʤ. ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʠʠ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʣʝʥʦʡ ʧʣʘʥʢʠ ʟʘʜʘʥʥʦʡ 

ʪʦʣʱʠʥʳ.  

ʇʦ ʧʨʠʚʝʜʝʥʥʦʤʫ ʚʳʰʝ ʊʋ ʩ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʧʣʘʥʦʢ ʥʝ ʫʢʘʟʘʥʘ, ʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʛʦʪʦʚʦʡ ʜʦʩʢʠ ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʪʦʣʱʠʥʳ ʢʦʪʦʨʦʡ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ  Ñ0,2 ʤʤ. ʄʳ ʠʩʭʦʜʠʤ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʪʦʣʱʠʥʳ ʧʣʘʥʢʠ 

ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʴʰʝ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʝ ʣʫʱʝʥʦʛʦ ʰʧʦʥʘ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʠ ʧʣʘʥʢʘ, 

ʪʦʣʱʠʥʳ. ʇʦ ɻʆʉʊ 99-2016 ʜʣʷ ʰʧʦʥʘ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʪʦʣʱʠʥʦʡ 1, 25 ï 4,0 ʤʤ 

ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ Ñ0,10 ʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʩʚʷʟʠ ʩʦ ʩʣʦʞʥʦʩʪʴʶ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʣʘʥʦʢ ʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʠʭ 

ʪʘʢʦʚʘ, ʯʪʦ ʦʪʢʣʦʥʝʥʠʝ ʪʦʣʱʠʥʳ ʧʣʘʥʦʢ ʦʪ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30%, 
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ʯʪʦ ʷʚʣʷʝʪʩʷ ʙʨʘʢʦʤ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʙʨʘʢʘ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʷʜ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʧʣʘʥʦʢ ʠʟ ʮʝʥʥʳʭ 

ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʨʢʝʪʥʘʷ ʜʦʩʢʘ, ʣʘʤʝʣʴ, ʧʣʘʥʢʘ, ʧʦʨʦʜʘ ʜʨʝʚʝʩʠʥʳ, 

ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ 

Summary: Now for covering of floors of dwelling houses not the block parquet from 

parquet friezes, and parquet boards is even more often used. The main advantages of parquet boards 

before block parquet are knitted with the smaller number of defects, lower labor costs during the 

laying and repair of covering of floor, smaller cost value. One of main types of parquet boards are 

the single-band boards with front covering from integral level (lamel) of sawn interline interval, 

received from wood of fine broad-leaved species (oak, ash-tree, etc.) with the increased wear 

resistance of surface during operation of boards. Basis of board are rails. Such boards make on TU-

5361-402-46195150-2011 of CJSC LES EXPORT 13,8 - 14, 2 thick; 122 - 230 wide and 900 - 

2400 mm long.  

One of difficulties of technology of parquet boards is receiving qualitative sawn level of the 

set thickness. On the stated above TU about different thickness of levels it is not specified, but 

different thickness of ready board maximum deviation of thickness of which is provided has to 

make Ñ0,2 mm. We recognize from the fact that maximum deviation of thickness of level has to be 

no more limit deviation of hulled interline interval same, as well as level, thickness. IN 

ACCORDANCE WITH GOST 99-2016 for interline interval of hardwood 1, 25 - 4,0 mm thick 

maximum deviation makes Ñ0,10 mm. As a result of researches it is established that in connection 

with complexity of production of levels of identical thickness their different thickness such is that 

the deviation of thickness of levels from maximum deviations makes about 30% that is defects of 

products. For reduction of defects it is necessary to provide number of the technology measures 

directed to reduction of different thickness of levels from fine woods of wood. 

Keywords: parquet board, lamel, level, breed of wood, different thickness 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʧʦ ʜʘʥʥʳʤ ɹʘʨʪʘʰʝʚʠʯʘ ɸ.ɸ., ʀʛʥʘʪʦʚʠʯʘ ʃ.ɺ., ʋʪʛʦʬʘ ʉ.ʉ.  ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ [1]. ʂʦʥʩʪʨʫʢʮʠʷ ʜʦʩʦʢ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ [5] ʅʦ ʚ 

ʦʩʥʦʚʥʦʤ ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʦʩʥʦʚʳ ʚ ʚʠʜʝ ʨʝʝʢ ʠ ʦʙʣʠʮʦʚʦʯʥʦʡ ʣʘʤʝʣʠ (ʧʣʘʥʢʠ) ʠʟ ʜʨʝʚʝʩʠʥʳ 

ʮʝʥʥʳʭ ʧʦʨʦʜ. ʊʦʣʱʠʥʘ ʧʣʘʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 4 ï 6 ʤʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʢ ʪʦʣʩʪʳʡ ʣʫʱʝʥʳʡ 

ʰʧʦʥ [2], ʥʦ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʥʳʡ ʤʝʪʦʜʦʤ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ. ʇʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʣʫʱʝʥʦʛʦ ʰʧʦʥʘ ʪʘʢʦʡ ʪʦʣʱʠʥʳ ʩʦʩʪʘʚʣʷʝʪ Ñ0,1 ʤʤ. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʘʢʠʤ 

ʜʦʩʢʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ (ʊʋ -5361-402-46195150-2011 ɿɸʆ çʃɽʉ ʕʂʉʇʆʈʊè [7]). ʆʜʥʘʢʦ, 

ʦʩʥʦʚʫ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ, ʧʦ ʜʘʥʥʳʤ ʂʦʰʝʣʝʚʦʡ ʅ.ɸ., ʐʝʡʢʤʘʥʘ ɼ.ɺ. [4], ʤʦʞʥʦ 

ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʤʘʣʦʮʝʥʥʳʭ ʧʦʨʦʜ ʜʨʝʚʝʩʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʜʠʟʘʡʥʘ ʜʦʩʦʢ 

ʣʘʤʝʣʷʤ, ʧʦ ʜʘʥʥʳʤ  ʂʘʨʘʚʘʝʚʘ ɿ.ɺ., ɼʴʷʯʝʥʢʦ ʖ.ɺ. [3], ʤʦʞʥʦ ʧʨʠʜʘʚʘʪʴ ʚʠʜ ʩʪʘʨʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʦʜʥʠʤ ʠʟ ʠʭ ʥʝʜʦʩʪʘʪʢʦʚ ʷʚʣʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʧʣʘʥʦʢ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠʭ 
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ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʙʨʘʢʘ ʧʣʘʥʦʢ ʧʦ 

ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʦ ʥʘʤʠ ʚ ʨʘʙʦʪʝ [6]. 

   

  ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʣʘʤʝʣʝʡ (ʧʣʘʥʦʢ) 

ʜʨʝʚʝʩʠʥʳ ʷʩʝʥʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʨʦʮʝʥʪʘ ʙʨʘʢʘ ʧʨʦʜʫʢʮʠʠ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɿʘ ʧʘʨʘʤʝʪʨ ʢʘʯʝʩʪʚʘ ʧʣʘʥʦʢ ʧʨʠʥʷʪʘ ʪʦʣʱʠʥʘ ʧʣʘʥʦʢ. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʦ 

ʦʪʦʙʨʘʥʦ 20 ʧʣʘʥʦʢ ʥʦʤʠʥʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ 4, ʰʠʨʠʥʦʡ 220 ʠ ʜʣʠʥʦʡ 900 ʤʤ. ɺ ʢʘʞʜʦʡ 

ʧʣʘʥʢʝ ʟʘʤʝʨʷʣʠ ʪʦʣʱʠʥʫ ʚ 30 ʪʦʯʢʘʭ, ʦʪʩʪʦʷʱʠʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤʤ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʣʠʥʳ ʧʣʘʥʢʠ ʠ 50 ʤʤ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʝ ʰʠʨʠʥʳ. ɿʘʤʝʨʳ ʧʨʦʠʟʚʦʜʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʥʦʡ ʛʦʣʦʚʢʠ, ʟʘʢʨʝʧʣʝʥʥʦʡ ʥʘ ʤʘʩʩʠʚʥʦʡ ʩʪʦʡʢʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ 

600 ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʛʨʫʧʧʠʨʦʚʘʣʠ ʧʦ 10 ʠʥʪʝʨʚʘʣʘʤ. ɼʣʠʥʫ ʠʥʪʝʨʚʘʣʘ ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ 

ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʦʡ ʧʣʘʥʢʠ, ʜʝʣʝʥʥʦʡ ʥʘ 10. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʠ ʜʣʠʥʫ ʠʥʪʝʨʚʘʣʘ, ʨʘʚʥʫʶ 0,05 ʤʤ -  (4,26 ï 3,76):10. 

      ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʧʨʝʜʝʣʳ (ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ) ʢʘʞʜʦʛʦ ʠʟ 10 ʠʥʪʝʨʚʘʣʦʚ ʠ 

ʯʘʩʪʦʪʳ (ʪʦʣʱʠʥʳ ʧʣʘʥʦʢ ʚʭʦʜʷʱʠʝ ʚ ʢʘʞʜʳʡ ʠʟ ʠʥʪʝʨʚʘʣʦʚ). 

ʊʘʙʣʠʮʘ 1 - ɿʥʘʯʝʥʠʷ ʯʘʩʪʦʪ ʠ ʠʥʪʝʨʚʘʣʦʚ 

 ̄

ʠʥʪʝʨʚʘʣʘ 

ʇʨʝʜʝʣ ʠʥʪʝʨʚʘʣʘ, ʤʤ ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

(ʩʝʨʝʜʠʥʘ) ʠʥʪʝʨʚʘʣʘ, 

ʤʤ 

ʏʘʩʪʦʪʘ, ʰʪ 

1 2 3 4 

1 3,76 ï 3,81 3,7725 8 

2 3,81 ï 3,86 3,8350 30 

3 3,86 ï 3,91 3,8850 68 

4 3,91 ï 3,96 3,9350 98 

1 2 3 4 

5 3,96 ï 4,01 3,9850 120 

6 4,01 ï 4,06 4,0350 112 

7 4,06 ï 4,11 4,0850 92 

8 4,11 ï 4,16 4,1350 56 

9 4,16 ï 4,21 4,1850 12 

10 4,21 ï 4,26 4,2350 4 

ʀʪʦʛʦ:                                                                          600 

     

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʦʪʳ ʦʪ 

ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʢʘʞʜʦʛʦ ʠʟ ʠʥʪʝʨʚʘʣʦʚ, ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʢ ʢʨʠʚʦʡ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʘʫʩʩʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʥʪʘ ʙʨʘʢʘ ʧʨʦʜʫʢʮʠʠ ʧʦ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ 

ʣʘʤʝʣʝʡ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʤʝʪʠʤ ʦʙʣʘʩʪʠ (ʟʘʰʪʨʠʭʦʚʘʥʳ) ʚ ʢʦʪʦʨʳʭ ʪʦʣʱʠʥʘ ʣʘʤʝʣʝʡ 

ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʪʦʣʱʠʥʳ (Ñ0,1 ʤʤ). ɿʘʰʪʨʠʭʦʚʘʥʥʳʝ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʣʘʩʪʠ ʙʨʘʢʘ ʧʨʦʜʫʢʮʠʠ. ʉ ʪʝʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʧʨʦʮʝʥʪ ʙʨʘʢʘ ʦʧʨʝʜʝʣʠʤ 

ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ ʜʚʫʭ ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ ʠ ʦʙʱʫʶ ʧʣʦʱʘʜʴ, ʟʘʢʣʶʯʝʥʥʫʶ ʚ 
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ʢʨʠʚʦʡ ʦʪ ʣʝʚʦʛʦ ʢʨʘʡʥʝʛʦ ʜʦ ʧʨʘʚʦʛʦ ʢʨʘʡʥʝʛʦ ʠʥʪʝʨʚʘʣʘ, ʪ.ʝ. ʵʪʦʪ ʧʨʦʮʝʥʪ ʦʧʨʝʜʝʣʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ʇʙ = ʇʟ : ʇʢ ʭ 100, %,                                     (1) 

ʛʜʝ ʇʙ ï ʙʨʘʢ ʣʘʤʝʣʝʡ ʧʦ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ, %; 

ʇʟ - ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʥʘ ʛʨʘʬʠʢʝ ʜʚʫʭ ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʤʤ 
2 
; 

ʇʢ - ʦʙɦʘʷ ʧʣʦʱʘʜʴ ʥʘ ʛʨʘʬʠʢʝ, ʟʘʢʣʶʯʝʥʥʘʷ ʚ ʢʨʠʚʦʡ ʦʪ ʣʝʚʦʛʦ ʢʨʘʡʥʝʛʦ ʜʦ ʧʨʘʚʦʛʦ 

ʢʨʘʡʥʝʛʦ ʠʥʪʝʨʚʘʣʘ, ʤʤ 
2 
. 

     ʆʧʨʝʜʝʣʠʚ ʛʨʘʬʠʯʝʩʢʠ ʧʣʦʱʘʜʠ, ʚʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʫ 1, ʧʦʣʫʯʠʤ ʇʙ = 27,6%. 

 

ʈʠʩʫʥʦʢ 1 - ɿʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʦʪ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʠʥʪʝʨʚʘʣʦʚ 

 

ɺʓɺʆɼʓ 

1. ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ 

ʢʦʪʦʨʳʭ ʦʩʥʦʚʦʡ ʩʣʫʞʘʪ ʨʝʡʢʠ, ʦʙʣʠʮʦʚʘʥʥʳʝ ʪʦʥʢʠʤʠ ʣʘʤʝʣʷʤʠ (ʧʣʘʥʢʘʤʠ), 

ʠʟʛʦʪʦʚʣʝʥʥʳʤʠ ʤʝʪʦʜʦʤ ʧʠʣʝʥʠʷ ʜʨʝʚʝʩʠʥʳ ʮʝʥʥʳʭ ʧʦʨʦʜ.. ʆʜʥʘʢʦ ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ 

ʜʦʩʦʢ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʴ ʧʣʘʥʦʢ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʨʘʢʫ ʧʨʦʜʫʢʮʠʠ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʥʦʪʦʣʱʠʥʥʦʩʪʠ ʧʣʘʥʦʢ ʥʦʤʠʥʘʣʴʥʦʡ 

ʪʦʣʱʠʥʦʡ 4 ʤʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʨʝʜʝʣʳ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʪʦʣʱʠʥʳ ʧʣʘʥʦʢ ʚʳʭʦʜʠʪ 

ʦʢʦʣʦ 28%, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʥʪʦʤ ʙʨʘʢʘ ʧʨʦʜʫʢʮʠʠ. ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʧʨʦʮʝʥʪʘ ʙʨʘʢʘ 

ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ ʪʝʭʥʦʣʦʛʠʠ ʨʷʜ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʦʣʱʠʥʳ 

ʧʣʘʥʦʢ ʩ ʪʨʝʙʫʝʤʳʤ ʧʨʝʜʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. ɹʘʨʪʘʰʝʚʠʯ ɸ.ɸ., ʀʛʥʘʪʦʚʠʯ ʃ.ɺ., ʋʪʛʦʬ ʉ.ʉ. ʈʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ 

ʧʘʨʢʝʪʥʳʭ ʜʦʩʦʢ. ʅʘʫʯʥʳʝ ʪʨʫʜʳ ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 
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ʫʥʠʚʝʨʩʠʪʝʪʘ. 2018, 3ʩ. https://cyberleninka.ru/article/v/resursosberegayuschaya-tehnologiya-

parketnyh-pokrytiy 

2.ɻʆʉʊ 99-2016. ʐʧʦʥ ʣʫʱʝʥʳʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

3. ʂʘʨʘʚʘʝʚ ɿ.ɺ., ɼʴʷʯʝʥʢʦ ʖ.ɺ. ʊʝʭʥʦʣʦʛʠʠ ʩʪʘʨʝʥʠʷ ʧʘʨʢʝʪʥʦʡ ʜʦʩʢʠ, ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʜʠʟʘʡʥ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʍʍ1 ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè. ɺɻʃʊʋ, ɺʦʨʦʥʝʞ, ʪʦʤ 2, 

ˉ3-2 (8-2), 2014, ʩ. 355-356 

4. ʂʦʰʝʣʝʚʘ ʅ.ɸ., ʐʝʡʢʤʘʥ ɼ.ɺ. ʇʘʨʢʝʪʥʳʝ ʧʦʣʳ ʩ ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ 
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ʦʙʨʘʟʦʚʘʥʠʷ. ï 2014. ï ˉ 4.;URL: http://science-education.ru/ru/article/view?id=14024 (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 17.09.2019)  

5. ʄʝʣʝʭʦʚ ʀ.ɽ.  ʂʦʥʩʪʨʫʢʮʠʷ ʧʘʨʢʝʪʥʦʡ ʜʦʩʢʠ. ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʆʆʆ çɸʨ ʵʥʜ 
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ɸʥʥʦʪʘʮʠʷ: ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʘʭ ʉʦʤʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʳʷʚʣʝʥʳ ʜʚʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʨʝʜʘ. ʇʝʨʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʢ ʚʠʜʫ 

ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï çʩʘʤʦʚʦʣʴʥʦʝ ʩʥʷʪʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚè, ʩʣʝʜʫʝʪ 

ʦʪʥʦʩʠʪʴ ʪʦʣʴʢʦ çʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚè, ʧʨʠʤʝʥʷʷ ʰʢʘʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʝʜʣʘʛʘʝʤʫʶ ɺʅʀʀʃʄ ʚ çʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʨʠʝʤʢʝ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʩʧʠʩʘʥʠʶ ʦʙʲʝʢʪʦʚ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 
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ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶè, 2011 ʛ. ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʧʨʠ ʪʘʢʩʦʚʦʡ ʦʮʝʥʢʝ 

ʚʨʝʜʘ ʠ ʠʩʪʦʣʢʦʚʘʥʠʠ ʧʦʥʷʪʠʷ çʧʨʝʦʙʣʘʜʘʶʱʘʷ ʦʩʥʦʚʥʘʷ ʣʝʩʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ ʚ ʩʫʙʲʝʢʪʝ 

ʈʌè ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ çʥʘʠʙʦʣʴʰʫʶ ʩʪʘʚʢʫ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ ʜʨʝʚʝʩʠʥʳè 

ʪʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʥʝ ʧʦ ʧʣʦʱʘʜʠ, ʘ ʧʦ ʟʘʧʘʩʫ. 

ʅʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ,  ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʠ ʦʮʝʥʢʝ ʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʣʝʩʘʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʭʦʜʝ 

ʥʝʟʘʢʦʥʥʦʡ ʨʘʩʢʦʨʯʸʚʢʠ ʜʝʨʝʚʴʝʚ ʩʧʦʩʦʙʦʤ ʠʭ ʩʜʚʠʛʘʥʠʷ ʪʨʘʢʪʦʨʦʤ ʩ ʢʦʚʰʦʤ, ʨʘʟʤʝʨ 

ʫʱʝʨʙʘ ʤʦʛ ʙʳʪʴ ʥʝʧʨʘʚʦʤʝʨʥʦ ʟʘʚʳʰʝʥ ʚ 5 ʨʘʟ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʠʡ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚ 4,5 ʨʘʟʘ ʧʨʠ ʪʘʢʩʦʚʦʡ ʦʮʝʥʢʝ ʚʨʝʜʘ. 

Summary: The assessment of damage to soil cover by technical means in recreational 

forests of Somovsky forestry of the Voronezh region is carried out. There are two features of 

calculation of the magnitude of the harm. The first feature: the type of violation of forest 

legislation- "unauthorized removal, destruction of soils", should be attributed only to the "strong 

degree of soil damage", using the scale characteristics of soil damage, proposed by VNIILM in 

"Guidelines for planning, design, acceptance, inventory, write-off of reforestation and afforestation 

and evaluation of the effectiveness of reforestation and afforestation", 2011. The second feature: in 

the tax assessment of harm and interpretation of the concept of "predominant main forest-forming 

breed in the subject of the Russian Federation" it is necessary to use the "highest rate of payment 

per unit volume of wood" of the breed that prevails in the subject of the Russian Federation not by 

area but by stock. 

On the example of the object under study, if we do not take into account these features in 

assessing the damage caused to forests as a result of damage to the soil cover during the illegal 

uprooting of trees by shifting them with a tractor with a bucket, the amount of damage could be 

wrongfully overstated by 5 times in determining the extent of damage to the soil cover and 4.5 

times in the tax assessment of damage. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ, ʦʮʝʥʢʘ ʚʨʝʜʘ.  

Keywords: soil cover, degree of damage, damage assessment. 

 

ɺɺɽɼɽʅʀɽ  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʵʢʦʩʠʩʪʝʤʘʭ,  

ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʨʘʟʣʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ ʝʛʦ ʧʦʚʨʝʞʜʝʥʠʝ ʧʨʠʯʠʥʷʝʪ ʚʨʝʜ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ 

ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʵʪʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. ʆʜʥʘʢʦ ʣʝʩʦʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʠʢʠ [1, 2] ʥʝ 

ʩʦʜʝʨʞʘʪ ʥʦʨʤʘʪʠʚʦʚ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʡ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʟʣʠʯʥʦʡ 

ʪʨʘʢʪʦʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʯʠʥʸʥʥʦʛʦ ʫʱʝʨʙʘ (ʚʨʝʜʘ), ʪʘʢ ʢʘʢ ʥʝ ʢʘʞʜʦʝ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ. ʅʘʣʠʯʠʝ ʪʘʢʠʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʩʪʦʷʱʝʡ 

ʧʫʙʣʠʢʘʮʠʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʇʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʭʦʜʝ ʥʝʟʘʢʦʥʥʦʡ ʨʘʩʢʦʨʯʸʚʢʠ ʜʝʨʝʚʴʝʚ ʩʜʚʠʛʘʥʠʝʤ ʠʭ ʪʨʘʢʪʦʨʦʤ ʩ ʢʦʚʰʦʤ, ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʨʠʯʠʥʸʥʥʦʛʦ ʚʨʝʜʘ.  
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ʆɹʒɽʂʊ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚ ʘʨʝʥʜʫ ʜʣʷ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʢʚ. 206 ʠ ʢʚ. 211 ʉʦʤʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʜʝʥʘ ʨʘʩʢʦʨʯʸʚʢʘ ʤʦʣʦʜʥʷʢʘ ʩ 

ʧʦʚʨʝʞʜʝʥʠʝʤ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ. ʃʝʩʘ ʵʪʦʛʦ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ 

ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʱʠʪʥʳʤ ʣʝʩʘʤ ʢʘʪʝʛʦʨʠʠ çɿʝʣʸʥʳʝ ʟʦʥʳè. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ ʚ ʣʝʩʘʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʦʧʨʦʙʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʰʢʘʣʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɺʅʀʀʃʄ ʚ ʤʝʪʦʜʠʢʝ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʨʠʝʤʢʝ, 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʩʧʠʩʘʥʠʶ ʦʙʲʝʢʪʦʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ [3]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʘʨʝʥʜʫʝʤʦʛʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ 09.06.2018 ʛ. 15-ʣʝʪʥʠʝ 

ʜʝʨʝʚʴʷ ʙʳʣʠ ʧʦʜʚʝʨʞʝʥʳ ʨʘʩʢʦʨʯʸʚʢʝ ʩʧʦʩʦʙʦʤ ʠʭ ʩʜʚʠʛʘʥʠʷ ʪʨʘʢʪʦʨʦʤ ʩ ʢʦʚʰʦʤ ʢ 

ʛʨʘʥʠʮʝ ʧʦʣʠʛʦʥʘ. ɺʦʟʨʘʩʪ ʧʦʚʘʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʤʫʪʦʚʦʢ, 

ʘ ʙʝʨʸʟʳ ï ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʛʦʜʠʯʥʳʭ ʢʦʣʝʮ ʥʘ ʩʧʠʣʘʭ ʫ ʰʝʡʢʠ ʢʦʨʥʷ.  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʣʠʯʥʘ. ʇʨʠ ʵʪʦʤ ʥʝ ʢʘʞʜʫʶ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʚʠʜʫ ʥʘʨʫʰʝʥʠʷ 

ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï çʩʘʤʦʚʦʣʴʥʦʝ ʩʥʷʪʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚè [4]. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʠ ʩʦʛʣʘʩʥʦ ʰʢʘʣʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʝʜʣʘʛʘʝʤʦʡ ɺʅʀʀʃʄ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʣʝʩʦʚ [3], ʥʘ ʧʦʣʠʛʦʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʩʪʝʧʝʥʠ  ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ: 

- ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ï ʩʦʜʨʘʥʘ ʧʦʜʩʪʠʣʢʘ ʠ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʩ ʯʘʩʪʠʯʥʳʤ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʩ ʛʫʤʫʩʦʚʳʤ ʛʦʨʠʟʦʥʪʦʤ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʨʘʞʝʥʥʦʡ ʢʦʣʝʠ (5é10 ʩʤ). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʩʪʘʭ ʩʜʚʠʛʘʥʠʷ ʧʦʚʘʣʝʥʥʳʭ 

ʚʳʢʦʨʯʝʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ; 

- ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ï ʩʦʜʨʘʥ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʩ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ ʛʫʤʫʩʦʚʦʛʦ ʠ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ, ʠʤʝʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʤʝʣʢʠʭ ʧʦʨʫʙʦʯʥʳʭ ʦʩʪʘʪʢʦʚ, 

ʪʦʣʱʠʥʘ ʩʤʝʰʘʥʥʦʛʦ ʩʣʦʷ 15é20 ʩʤ ʥʝ ʧʨʝʚʳʰʘʶʪ ʚ ʩʨʝʜʥʝʤ ʪʦʣʱʠʥʳ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʤʝʩʪʘʭ ʩʜʚʠʛʘʥʠʷ 

ʧʦʚʘʣʝʥʥʳʭ ʚʳʢʦʨʯʝʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʦʨʯʝʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʩ ʥʝʙʦʣʴʰʠʤʠ ʢʦʨʥʝʚʳʤʠ 

ʩʠʩʪʝʤʘʤʠ; 

- ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ï ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʦʪʩʫʪʩʪʚʫʶʪ. ɼʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʯʚ ʛʣʫʙʠʥʘ ʩʥʷʪʠʷ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʧʦʯʚ ï ʥʝ ʤʝʥʝʝ 25 ʩʤ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʦʮʝʥʢʝ ʧʨʠʯʠʥʸʥʥʦʛʦ ʫʱʝʨʙʘ ʥʦʨʤʘʪʠʚʥʦ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ çʩʘʤʦʚʦʣʴʥʦʝ ʩʥʷʪʠʝ, 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚè.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʠʛʦʥʘ ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ (ʩʥʷʪ ʛʫʤʫʩʦʚʳʡ 

ʧʣʦʜʦʨʦʜʥʳʡ ʩʣʦʡ ʧʦʯʚʳ) ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʩʪʘʤʠ, ʛʜʝ ʢʦʨʯʝʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ ʩ 

ʨʘʟʚʠʪʳʤʠ ʢʦʨʥʝʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠʣʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʜʝʨʝʚʴʷ, ʨʘʩʪʫʱʠʝ ʧʣʦʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 

(ʨʠʩ. 1). ʉʭʝʤʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 
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ʧʨʦʛʨʘʤʤʳ çGoogle ʇʣʘʥʝʪʘ ɿʝʤʣʷè ʠ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʦʙʤʝʨʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʮʠʬʨʦʚʦʛʦ ʣʘʟʝʨʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ GLM 250 VF Professional. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʦʚ ʩ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ (ʩʘʤʦʚʦʣʴʥʦʝ ʩʥʷʪʠʝ ʧʦʯʚ) ʩʦʩʪʘʚʠʣʘ 126 ʤ
2
 ï ʦʢʦʣʦ   

20 % ʧʣʦʱʘʜʠ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ. 

ɺʨʝʜ, ʧʨʠʯʠʥʝʥʥʳʡ ʣʝʩʘʤ, ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʦʙʫʩʣʦʚʣʝʥ ʜʝʡʩʪʚʠʷʤʠ, ʢʦʪʦʨʳʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤ. ʆʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʚʨʝʜʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ 

09.06.2018 ʛ. ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʧʨʘʚʦʚʳʤ ʘʢʪʦʤ ï ʇʦʩʪʘʥʦʚʣʝʥʠʝ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 08.05.2007 ʛ. ˉ 273, çʆʙ ʠʩʯʠʩʣʝʥʠʠ ʨʘʟʤʝʨʘ ʚʨʝʜʘ, ʧʨʠʯʠʥʸʥʥʦʛʦ 

ʣʝʩʘʤ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘè [4]. ʇʨʠ ʵʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʪʘʢʩʦʚʳʡ ʧʦʜʭʦʜ ʚ ʦʮʝʥʢʝ ʚʨʝʜʘ: ʟʘ çʩʘʤʦʚʦʣʴʥʦʝ ʩʥʷʪʠʝé ʧʦʯʚ, ʥʘʭʦʞʜʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʢʨʦʤʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ ʚʥʝ ʦʪʚʝʜʝʥʥʳʭ 

ʤʝʩʪ, ʠʭ ʜʚʠʞʝʥʠʝ ʚʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʣʝʩʥʳʭ ʜʦʨʦʛè ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ç4-

ʢʨʘʪʥʘʷ ʥʘʠʙʦʣʴʰʘʷ ʩʪʘʚʢʘ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʦʩʥʦʚʥʦʡ 

ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ ʚ ʩʫʙʲʝʢʪʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘ ʢʘʞʜʳʡ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ 

ʩʥʷʪʦʡé ʧʦʯʚʳ, ʘ ʪʘʢʞʝ ʟʘ ʢʘʞʜʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ ʠʣʠ ʤʝʭʘʥʠʟʤ, é ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ ʚʥʝ ʦʪʚʝʜʝʥʥʳʭ ʤʝʩʪ ʣʠʙʦ ʜʚʠʛʘʶʱʠʝʩʷ ʚʥʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʦʨʦʛ)è. 

 

ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ 10 ʫʯʘʩʪʢʦʚ ʩ 

ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 126 ʤ
2
: 

ï ʛʨʘʥʠʮʳ ʧʦʣʠʛʦʥʘ ʨʘʙʦʪʳ ʪʨʘʢʪʦʨʘ 09.06.2018 ʛ. ʧʨʠ ʩʜʚʠʛʘʥʠʠ ʩ ʢʦʨʥʷʤʠ ʨʘʩʪʫʱʠʭ 

ʜʝʨʝʚʴʝʚ (ʧʨʠ ʩʧʣʦʰʥʦʡ ʨʘʩʢʦʨʯʸʚʢʝ ʜʝʨʝʚʴʝʚ); 

- ʛʨʘʥʠʮʳ ʧʨʦʥʫʤʝʨʦʚʘʥʥʳʭ ʢʨʘʩʥʳʤ ʮʠʬʨʘʤʠ ʫʯʘʩʪʢʦʚ ʩʠʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʤʝʨʘ ʵʪʠʭ ʛʨʘʥʠʮ ʚ ʤʝʪʨʘʭ ʠʣʠ ʧʣʦʱʘʜʴʶ ʫʯʘʩʪʢʦʚ ʚ ʤ
2
 

(ʞʸʣʪʳʝ ʥʘʜʧʠʩʠ).  
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ʇʨʠ ʪʘʢʦʡ ʪʘʢʩʦʚʦʡ ʦʮʝʥʢʝ ʚʨʝʜʘ ʤʦʛʫʪ ʙʳʪʴ ʪʘʢʞʝ ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ ʠʟ-ʟʘ 

ʥʝʚʝʨʥʦʛʦ ʠʩʪʦʣʢʦʚʘʥʠʷ ʧʦʥʷʪʠʷ çʧʨʝʦʙʣʘʜʘʶʱʝʡ ʦʩʥʦʚʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ ʚ 

ʩʫʙʲʝʢʪʝ ʈʌè. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦʨʦʜʳ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʟʘʥʠʤʘʝʤʦʡ 

ʝʶ ʧʣʦʱʘʜʠ, ʯʪʦ ʥʝ ʧʨʘʚʦʤʝʨʥʦ, ʝʩʣʠ ʧʦ ʟʘʧʘʩʫ ʜʨʝʚʝʩʠʥʳ ʧʨʝʦʙʣʘʜʘʝʪ ʜʨʫʛʘʷ ʧʦʨʦʜʘ. 

ʉʦʛʣʘʩʥʦ ʆʉʊ 56-108-98 çʃʝʩʦʚʦʜʩʪʚʦ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè (ʫʪʚ. ʧʨʠʢʘʟʦʤ ʈʦʩʣʝʩʭʦʟʘ 

ʦʪ 03.12.1998 ʛ. ˉ 203) [5]: çʇʨʝʦʙʣʘʜʘʶʱʘʷ ʜʨʝʚʝʩʥʘʷ ʧʦʨʦʜʘ ï ʜʨʝʚʝʩʥʘʷ ʧʦʨʦʜʘ,  

ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ ʧʦ ʟʘʧʘʩʫéè. ʇʦʵʪʦʤʫ ʧʨʠ  

ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʥʦʚʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ ʥʘʜʦ ʠʩʭʦʜʠʪʴ ʠʟ ʟʘʧʘʩʘ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ çʥʘʠʙʦʣʴʰʫʶ ʩʪʘʚʢʫ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ 

ʜʨʝʚʝʩʠʥʳè ʪʦʡ ʧʦʨʦʜʳ, ʢʦʪʦʨʘʷ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʧʦ ʟʘʧʘʩʫ.  

ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʧʣʦʱʘʜʠ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʜʫʙʘ 

(45,9 % ʧʣʦʱʘʜʠ ʣʝʩʦʚ). ʇʦ ʟʘʧʘʩʫ ʧʨʝʦʙʣʘʜʘʝʪ ʩʦʩʥʘ (30 % ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ), ʘ ʜʫʙ        

(29 %) ï ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʨʘʟʤʝʨʘ ʫʱʝʨʙʘ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ç4-ʢʨʘʪʥʘʷ ʥʘʠʙʦʣʴʰʘʷ ʩʪʘʚʢʘ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳè ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʧʦ 

ʟʘʧʘʩʫ ʧʦʨʦʜʳ ï ʩʦʩʥʳ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʪʘʚʢʘ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ ʚ ɺʦʨʦʥʝʞʩʢʦ-

ʃʠʧʝʮʢʦʤ ʣʝʩʦʪʘʢʩʦʚʦʤ ʨʘʡʦʥʝ ʩʦʩʪʘʚʣʷʝʪ 174,6 ʨʫʙ./ʤ
3
 [6], ʢʦʪʦʨʘʷ ʚ 2018 ʛ. ʧʨʠʤʝʥʷʣʘʩʴ ʩ 

ʧʦʧʨʘʚʦʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 2,17. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʨʘʟʤʝʨʘ ʚʨʝʜʘ 

(ʫʱʝʨʙʘ), ʧʨʠʯʠʥʝʥʥʦʛʦ ʣʝʩʘʤ ʩʦʩʪʘʚʣʷʝʪ: 

- ʚ ʩʚʷʟʠ ʩ ʩʘʤʦʚʦʣʴʥʳʤ ʩʥʷʪʠʝʤ, ʫʥʠʯʪʦʞʝʥʠʝʤ ʧʦʯʚ ʥʘ ʧʣʦʱʘʜʠ 126 ʤ
2
 

174,6 ʨʫʙ./ʤ
3
 ʭ 2,17 ʭ 4 ʭ 126  ʤ

2 
= 190965,6 ʨʫʙ.; 

- ʚ ʩʚʷʟʠ ʩ ʥʝʟʘʢʦʥʥʳʤ ʥʘʭʦʞʜʝʥʠʝʤ ʥʘ ʧʦʣʠʛʦʥʝ ʦʜʥʦʛʦ ʪʨʘʢʪʦʨʘ ʩ ʢʦʚʰʦʤ 

(çʥʘʭʦʞʜʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʭʘʥʠʟʤʦʚè) 

174,6 ʨʫʙ. ʭ 2,17 ʭ 4 ʭ 1 = 1515,6 ʨʫʙ. 

ʆʙʱʠʡ ʨʘʟʤʝʨ ʫʱʝʨʙʘ:   190965,6 + 1515,6 = 192481,2 = 192481 ʨʫʙ. 

ʊʘʢ ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩʦʚʝʨʰʝʥʦ ʚ ʟʘʱʠʪʥʳʭ ʣʝʩʘʭ, ʯʪʦ ʠʤʝʝʪ 

ʤʝʩʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʦ ʨʘʟʤʝʨ ʚʨʝʜʘ, ʠʩʯʠʩʣʝʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʪʘʢʩʘʤʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ [4]. ʇʦʵʪʦʤʫ ʠʪʦʛʦʚʳʡ ʨʘʟʤʝʨ ʚʨʝʜʘ ʚ ʩʚʷʟʠ ʩ ʩʘʤʦʚʦʣʴʥʳʤ 

ʫʥʠʯʪʦʞʝʥʠʝʤ ʧʦʯʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʢʪʦʨʘ ʩ ʢʦʚʰʦʤ ʩʦʩʪʘʚʣʷʝʪ: 

192481 ʨʫʙ. ʭ 2 = 384962 ʨʫʙ. 

ɽʩʣʠ ʧʨʠ ʠʩʯʠʩʣʝʥʠʠ ʨʘʟʤʝʨʘ ʫʱʝʨʙʘ (ʚʨʝʜʘ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʠʙʦʣʴʰʫʶ ʩʪʘʚʢʫ ʜʣʷ 

ʜʫʙʘ (786,06 ʨʫʙ./ʤ
3
), ʪʦ ʝʛʦ ʚʝʣʠʯʠʥʘ ʙʫʜʝʪ ʥʝʧʨʘʚʦʤʝʨʥʦ ʟʘʚʳʰʝʥʘ ʚ 4,5 ʨʘʟʘ ï ʜʦ     

1733042 ʨʫʙ. 

 

ɺʓɺʆɼʓ 

1. ʇʨʠ ʦʮʝʥʢʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʣʝʩʘʭ ʉʦʤʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʣʝʥʳ ʜʚʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʚʨʝʜʘ.  

ʇʝʨʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʢ ʚʠʜʫ ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï çʩʘʤʦʚʦʣʴʥʦʝ 

ʩʥʷʪʠʝ, ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚè, ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʪʦʣʴʢʦ çʩʠʣʴʥʫʶ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʯʚè, 

ʧʨʠʤʝʥʷʷ ʰʢʘʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʝʜʣʘʛʘʝʤʫʶ ɺʅʀʀʃʄ 

garantf1://2057249.0/
garantf1://2057249.0/
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ʚ çʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ, ʧʨʠʝʤʢʝ, ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, 

ʩʧʠʩʘʥʠʶ ʦʙʲʝʢʪʦʚ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʠ ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶè, 2011 ʛ. 

ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ: ʧʨʠ ʪʘʢʩʦʚʦʡ ʦʮʝʥʢʝ ʚʨʝʜʘ ʠ ʠʩʪʦʣʢʦʚʘʥʠʠ ʧʦʥʷʪʠʷ 

çʧʨʝʦʙʣʘʜʘʶʱʘʷ ʦʩʥʦʚʥʘʷ ʣʝʩʦʦʙʨʘʟʫʶʱʘʷ ʧʦʨʦʜʘ ʚ ʩʫʙʲʝʢʪʝ ʈʌè ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ çʥʘʠʙʦʣʴʰʫʶ ʩʪʘʚʢʫ ʧʣʘʪʳ ʟʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ ʜʨʝʚʝʩʠʥʳè ʪʦʡ ʧʦʨʦʜʳ, 

ʢʦʪʦʨʘʷ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʩʫʙʲʝʢʪʝ ʈʌ ʥʝ ʧʦ ʧʣʦʱʘʜʠ, ʘ ʧʦ ʟʘʧʘʩʫ. 

2. ʅʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ,  ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʠ ʦʮʝʥʢʝ ʚʨʝʜʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʣʝʩʘʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʭʦʜʝ 

ʥʝʟʘʢʦʥʥʦʡ ʨʘʩʢʦʨʯʸʚʢʠ ʜʝʨʝʚʴʝʚ, ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʤʦʛ ʙʳʪʴ ʥʝʧʨʘʚʦʤʝʨʥʦ ʟʘʚʳʰʝʥ ʚ 5 ʨʘʟ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚ 4,5 ʨʘʟʘ ʧʨʠ ʪʘʢʩʦʚʦʡ ʦʮʝʥʢʝ 

ʚʨʝʜʘ. 
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ʆɹ ʆɼʅʆʄ ʇʆɼʍʆɼɽ ʂ ʉʊʀʄʋʃʀʈʆɺɸʅʀʖ ʈʆʉʊɸ ʊɽʇʃʀʏʅʓʍ 

ʈɸʉʊɽʅʀʁ C ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʕʃɽʂʊʈʆʍʀʄʀʏɽʉʂʀ ɸʂʊʀʈʆɺɸʅʅʆʁ 

ɺʆɼʓ ɺ ʉʇɽʎʀɸʃʔʅʆʁ ʉʀʉʊɽʄɽ ʊʋʄɸʅʆʆɹʈɸɿʆɺɸʅʀʗ 

ONE APPROACH TO STIMULATE THE GROWTH OF GREENHOUSE PLANTS 

USING ELECTROCHEMICALLY ACTIVATED WATER IN A SPECIAL FOGGING SYSTEM 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʩʧʦʩʦʙ ʠ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʧʫʪʝʤ ʨʘʩʧʳʣʝʥʠʷ ʚ ʪʝʧʣʠʮʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʚʦʜʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʪʫʤʘʥʦʦʙʨʘʟʦʚʘʥʠʷ. 

Summary: the article describes a method and system of automation that provides the ability 

to stimulate plant growth by spraying electrochemically activated water in a greenhouse a special 

fogging system. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ ʚʦʜʳ, ʢʘʪʦʣʠʪ, ʘʥʦʣʠʪ, ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʢʠ. 

Keywords: electrochemical activation of water, catholyte, anolyte, automatic system. 

  

ɺɺɽɼɽʅʀɽ 

ɺʳʨʘʱʝʥʥʳʝ ʚ ʪʝʧʣʠʮʘʭ ʦʚʦʱʠ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʷʛʦʜʥʳʝ ʢʫʣʴʪʫʨʳ ʧʦʣʴʟʫʶʪʩʷ 

ʫʩʪʦʡʯʠʚʳʤ ʩʧʨʦʩʦʤ ʫ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ ʠ ʚʝʩʥʦʡ. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʵʪʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʦʩʩʠʡʩʢʠʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʧʦʣʥʦʩʪʴʶ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ, ʘ ʠʤʧʦʨʪʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠʤʝʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʮʝʥʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ, 

ʪʘʢ ʠ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ ʥʝʚʳʛʦʜʥʳʤ ʜʣʷ ʠʤʧʦʨʪʘ ʚʘʣʶʪʥʳʤ ʢʫʨʩʦʤ ʨʫʙʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ 

ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʝʡ ʪʨʝʙʫʝʪʩʷ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʠʤʝʶʱʝʛʦʩʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʪʝʧʣʠʯʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʪʘʢ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʠʯʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʦʚʦʱʝʡ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʷʜʘ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʢʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʪʝʧʣʠʯʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʦʚʦʱʝʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ 

ʢʘʪʦʣʠʪʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʯʝʨʝʟ ʣʠʩʪʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʩʫʥʦʢ. ʇʦʣʫʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʢʘʪʦʣʠʪʘ, ʘ ʪʘʢʞʝ 
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ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʝʤʫ ʘʥʦʣʠʪʘ, ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʚʦʜʳ, ʣʘʙʦʨʘʪʦʨʥʳʡ ʦʙʨʘʟʝʮ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʦʪʘʥ ʚ ʉʂɹ 

çɸʚʪʦʤʘʪʯʠʢè ʥʘ ʢʘʬʝʜʨʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ɺɻʃʊʋ. ɼʘʥʥʘʷ 

ʫʩʪʘʥʦʚʢʘ, ʩʧʦʩʦʙʥʘʷ ʨʘʙʦʪʘʪʴ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʟʜʝʣʝʥʠʝ ʚʦʜʳ ʚ 

ʧʨʦʮʝʩʩʝ ʵʣʝʢʪʨʦʣʠʟʘ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʢʘʪʦʣʠʪ ʩ ʫʨʦʚʥʝʤ pH 9-10, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʘ, ʠ ʘʥʦʣʠʪ ʩ pH 3-5, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʘʥʪʠʩʝʧʪʠʢ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʢʘʪʦʣʠʪʘ (çʞʠʚʦʡè ʚʦʜʳ) ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʆɸʆ çʇʠʪʦʤʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠè. ɺ ʭʦʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʣʠʚ ʨʘʩʩʘʜʳ ʙʝʛʦʥʠʠ ʢʘʪʦʣʠʪʦʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʚʩʝʭ ʞʠʟʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʩʪʝʥʠʡ ʥʘ 20% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʨʘʩʪʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʋʨʘʣʅʀʀʉʍ ʈʦʩʩʝʣʴʭʦʟʘʢʘʜʝʤʠʠ ʧʨʠʤʝʥʝʥʠʝ ʢʘʪʦʣʠʪʘ ʧʨʠ ʪʝʧʣʠʯʥʦʤ 

ʚʳʨʘʱʠʚʘʥʠʠ ʦʛʫʨʮʦʚ, ʨʝʜʠʩʘ ʠ ʩʘʣʘʪʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ 50-60%. ʇʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ ʩʥʠʞʘʝʪʩʷ ʥʘ 40-60%, ʪ.ʝ. ʦʚʦʱʠ, ʚʳʨʘʱʝʥʥʳʝ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʪʥʦʩʷʪʩʷ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʧʨʦʜʫʢʪʘʤ.  

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʘʭ ʧʦʣʠʚ ʨʘʩʪʝʥʠʡ ʢʘʪʦʣʠʪʦʤ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ ʛʨʫʥʪ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʳʩʪʨʳʡ ʨʦʩʪ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʦʡ ʧʘʨʪʠʠ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʤʝʜʣʠʣʩʷ ʯʝʨʝʟ 20 ʜʥʝʡ ʠʟ-ʟʘ 

ʩʠʣʴʥʦʛʦ ʟʘʱʝʣʘʯʠʚʘʥʠʷ ʛʨʫʥʪʘ (pH 9). ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ ʧʨʠʙʝʛʘʶʪ ʢ ʯʝʨʝʜʦʚʘʥʠʶ 

ʧʦʣʠʚʦʚ ʨʘʩʪʝʥʠʡ ʢʘʢ ʢʘʪʦʣʠʪʦʤ, ʪʘʢ ʠ ʦʙʳʯʥʦʡ ʚʦʜʦʡ. ʇʨʠʯʝʤ ʢʘʪʦʣʠʪʦʤ ʤʦʞʥʦ ʧʦʣʠʚʘʪʴ 

ʨʝʞʝ - ʦʜʠʥ ʨʘʟ ʯʝʨʝʟ 2-5 ʧʦʣʠʚʦʚ ʦʙʳʯʥʦʡ ʚʦʜʦʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʫʩʚʘʠʚʘʶʪ ʚʣʘʛʫ ʜʚʫʤʷ ʧʫʪʷʤʠ: ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ - ʩ 

ʧʦʤʦʱʴʶ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ - ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʣʠʩʪʴʷʤʠ. ʏʝʨʝʟ ʣʠʩʪʴʷ 

ʧʨʦʚʦʜʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʥʝʢʦʨʥʝʚʘʷ ʧʦʜʢʦʨʤʢʘ ʨʘʩʪʝʥʠʡ ʤʠʢʨʦʵʣʝʤʝʥʪʘʤʠ. ʆʪʤʝʯʝʥʦ, 

ʯʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ, ʪʝʤ ʙʦʣʴʰʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʚʦʝʥʠʝ ʚʣʘʛʠ ʣʠʩʪʴʷʤʠ. ʇʦʵʪʦʤʫ ʚ ʢʘʯʝʩʪʚʝ 

ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʦʩʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ 

ʦʛʫʨʮʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʣʘʛʦʣʶʙʠʚʳʤʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʦʩʪʘ ʪʝʧʣʠʯʥʳʭ ʦʚʦʱʥʳʭ ʨʘʩʪʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʨʝʛʫʣʷʨʥʫʶ ʧʦʜʧʠʪʢʫ ʠʭ ʢʘʪʦʣʠʪʦʤ ʠ ʧʨʠ ʵʪʦʤ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʟʘʱʝʣʘʯʠʚʘʥʠʝ 

ʧʦʯʚʳ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ, ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʧʦʣʥʷʪʴ ʧʦʜʧʠʪʢʫ (ʧʦʣʠʚ) ʨʘʩʪʝʥʠʡ ʢʘʪʦʣʠʪʦʤ ʯʝʨʝʟ ʣʠʩʪʴʷ ʧʫʪʝʤ ʨʝʛʫʣʷʨʥʦʛʦ ʩʦʟʜʘʥʠʷ 

ʪʫʤʘʥʦʦʙʨʘʟʥʦʛʦ ʦʙʣʘʢʘ ʬʦʨʩʫʥʢʘʤʠ, ʧʨʝʜʦʭʨʘʥʷʷ ʛʨʫʥʪ ʦʪ ʟʘʱʝʣʘʯʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʟʘʱʠʪʥʦʛʦ ʢʦʞʫʭʘ ʩ ʚʦʜʦʩʪʦʢʦʤ. 

ɼʣʷ ʧʦʜʧʠʪʢʠ ʨʘʩʪʝʥʠʡ ʢʘʪʦʣʠʪʦʤ ʠ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʧʦʯʚʳ ʦʪ ʟʘʱʝʣʘʯʠʚʘʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʳ ʥʘ ʦʙʱʝʡ 

ʩʭʝʤʝ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 - ʆʙʱʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ ʪʝʧʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ 

 

ɺ ʝʤʢʦʩʪʠ ʩ ʛʨʫʥʪʦʤ (1) ʥʘʭʦʜʠʪʩʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʷ, ʢʘʧʝʣʴʥʳʡ ʧʦʣʠʚ 

ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʪʨʫʙʢʠ (2). ɽʤʢʦʩʪʴ ʩ ʛʨʫʥʪʦʤ 

ʥʘʢʨʳʪʘ ʟʘʱʠʪʥʳʤ ʢʦʞʫʭʦʤ ʩ ʚʦʜʦʩʪʦʢʦʤ (3), ʢʦʪʦʨʳʡ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʦʧʘʜʘʥʠʝ ʢʘʪʦʣʠʪʘ 

ʥʘ ʛʨʫʥʪ ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʨʝʜʦʭʨʘʥʷʝʪ ʝʛʦ ʦʪ ʟʘʱʝʣʘʯʠʚʘʥʠʷ. ʅʘʜ ʟʘʱʠʪʥʳʤ ʢʦʞʫʭʦʤ 

ʚʦʟʚʳʰʘʝʪʩʷ ʩʪʚʦʣʦʚʘʷ ʯʘʩʪʴ ʨʘʩʪʝʥʠʷ ʩ ʣʠʩʪʴʷʤʠ (4). ɼʣʷ ʨʘʩʧʳʣʝʥʠʷ ʢʘʪʦʣʠʪʘ ʥʘʜ 

ʨʘʩʪʝʥʠʷʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʩʧʝʮʠʘʣʴʥʳʭ ʬʦʨʩʫʥʦʢ (5) ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʫʤʘʥʦʦʙʨʘʟʥʦʛʦ 

(ʘʵʨʦʟʦʣʴʥʦʛʦ) ʦʙʣʘʢʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʜʘʪʯʠʢʦʚ (6). 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʦʣʠʚʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʢʘʢ ʢʘʧʝʣʴʥʳʡ ʧʦʣʠʚ ʢʦʨʥʝʡ 

ʨʘʩʪʝʥʠʡ ʦʙʳʯʥʦʡ ʚʦʜʦʡ, ʪʘʢ ʠ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʢʘʪʦʣʠʪʘ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʴʥʦʛʦ ʦʙʣʘʢʘ ʠ 

ʦʩʘʞʜʝʥʠʝ ʝʛʦ ʥʘ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ (ʨʠʩ. 2). ʊʘʢʞʝ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ ʤʦʞʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʨʦʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʨʘʩʪʝʥʠʡ ʘʥʦʣʠʪʦʤ (çʤʝʨʪʚʦʡè ʚʦʜʦʡ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʤ ʩʦʙʦʡ 

ʘʥʪʠʩʝʧʪʠʢ, ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʚ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ [1, 2]. 
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ʈʠʩʫʥʦʢ 2 - ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʠʚʦʤ ʚ 

ʪʝʧʣʠʮʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʦʜʳ: ʋ - ʫʩʪʘʥʦʚʢʘ ʜʣʷ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ ʚʦʜʳ; ʂ ʠ ɸ ï ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ ʢʘʪʦʣʠʪʘ ʠ ʘʥʦʣʠʪʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; M1 - ʥʘʩʦʩʳ ʜʣʷ ʩʠʩʪʝʤʳ ʪʫʤʘʥʦʦʙʨʘʟʦʚʘʥʠʷ; M2 - ʥʘʩʦʩʳ ʜʣʷ ʢʘʧʝʣʴʥʦʛʦ 

ʧʦʣʠʚʘ 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʉʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʢʠ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚ 

ʟʘʜʘʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ [3, 4]. ʅʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʧʦʤʦʱʴʶ ʝʤʢʦʩʪʥʦʛʦ ʜʘʪʯʠʢʘ 808H5Y6, ʢʦʥʩʪʨʫʢʮʠʷ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʧʣʦʩʢʠʤʠ ʦʙʢʣʘʜʢʘʤʠ 

ʠ ʟʘʧʦʣʥʷʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʥʠʤʠ ʤʘʪʝʨʠʘʣʦʤ, ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʦʛʦ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʘʞʥʦʩʪʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʪʩʷ ʢʘʢ ʝʤʢʦʩʪʴ 

ʢʦʥʜʝʥʩʘʪʦʨʘ, ʪʘʢ ʠ ʯʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʛʝʥʝʨʘʪʦʨʘ. ɿʘʪʝʤ ʯʘʩʪʦʪʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ 

ʚ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʦʪ 0 ʜʦ 3 ɺ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʦʪ 0 ʜʦ 100%.  

ʅʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʩʫʥʢʦʡ (ʨʠʩ. 2) ʥʘʧʨʷʞʝʥʠʝ ʩ ʚʳʭʦʜʘ 

ʜʘʪʯʠʢʘ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʂ1003ʇʇ1 (ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʤʠʢʨʦʩʭʝʤʘ ɼɸ1). ɺʝʨʭʥʝʝ ʦʙʨʘʟʮʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʨʘʚʥʦʝ 3 ɺ, ʧʦʜʘʝʪʩʷ ʩ ʚʝʨʭʥʝʛʦ ʚʳʚʦʜʘ 

R2, ʘ ʥʠʞʥʝʝ - ʩ ʧʦʣʟʫʥʢʘ ʤʥʦʛʦʦʙʦʨʦʪʥʦʛʦ ʨʝʟʠʩʪʦʨʘ R2. ɽʩʣʠ ʧʦʣʟʫʥʦʢ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʥʝʤ ʙʫʜʝʪ ʨʘʚʥʷʪʴʩʷ ʥʫʣʶ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʪʝʛʨʘʣʴʥʘʷ 

ʤʠʢʨʦʩʭʝʤʘ ɼɸ1 ʩʚʦʠʤʠ ʚʳʭʦʜʘʤʠ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʣʘʞʥʦʩʪʴ ʦʪ 0 ʜʦ 

100%. 

ʅʘ ʨʠʩ. 3 ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʣʷ ʩʨʝʜʥʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʧʦʣʟʫʥʢʘ R2. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʨʘʟʮʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ɼɸ1 ʧʦʜʘʝʪʩʷ ʥʝ ʦʪ ʥʠʞʥʝʛʦ ʟʥʘʯʝʥʠʷ 

0 ɺ, ʘ ʦʪ 1,5 ɺ, ʩ ʚʝʨʭʥʠʤ ʟʥʘʯʝʥʠʝʤ 3 B; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʠʪʩʷ ʤʝʞʜʫ 

ʚʳʭʦʜʘʤʠ ʦʪ 50 ʜʦ 100%, ʪ.ʝ. ʵʪʦ ʧʦʟʚʦʣʠʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦ. 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʤʠʢʨʦʩʭʝʤʘ ɼɸ1 ʩʦʜʝʨʞʠʪ ʨʝʟʠʩʪʠʚʥʳʡ ʜʝʣʠʪʝʣʴ ʦʙʨʘʟʮʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 
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ʜʣʷ ʜʝʣʝʥʠʷ ʝʛʦ ʥʘ 12 ʨʘʚʥʳʭ ʯʘʩʪʝʡ, ʧʨʠ ʵʪʦʤ 12 ʢʦʤʧʘʨʘʪʦʨʦʚ ʩʨʘʚʥʠʚʘʶʪ ʥʘʧʨʷʞʝʥʠʝ, 

ʧʦʜʘʥʥʦʝ ʩ ʜʘʪʯʠʢʘ ʥʘ ʚʭʦʜ IN, ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʣʝʡ ʦʙʨʘʟʮʦʚʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʠʟʢʠʡ 

ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʪʦʤ ʚʳʭʦʜʝ, ʜʦʣʷ ʦʙʨʘʟʮʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʷʞʝʥʠʝʤ, ʧʦʩʪʫʧʘʶʱʠʤ ʩ ʜʘʪʯʠʢʘ. 

 

 

ʈʠʩʫʥʦʢ 3 - ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʩʫʥʢʦʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ 

RS-ʪʨʠʛʛʝʨ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ɼɼ1.3 ʠ ɼɼ1.4, ʩʨʘʙʘʪʳʚʘʝʪ ʧʦ ʩʧʘʜʫ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʫʧʨʘʚʣʷʝʪ ʨʘʙʦʪʦʡ ʬʦʨʩʫʥʢʠ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʠ ʦʪʢʣʶʯʝʥʠʷ ʨʝʣʝ ʂ1. 

ʇʦʜʢʣʶʯʘʷ ʚʭʦʜʳ RS-ʪʨʠʛʛʝʨʘ ʢ ʨʘʟʥʳʤ ʚʳʭʦʜʘʤ ɼɸ1, ʤʦʞʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʣʘʞʥʦʩʪʴ ʚ 

ʪʝʧʣʠʮʝ ʚ ʧʨʝʜʝʣʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʠʤ ʚʳʭʦʜʘʤ. 

 

ʆʜʥʦʚʠʙʨʘʪʦʨ, ʩʦʙʨʘʥʥʳʡ ʥʘ ʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ɼɼ1.1 ʠ ɼɼ1.2, ʥʝʦʙʭʦʜʠʤ ʜʣʷ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʨʝʣʝ ʂ1, ʢʦʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʠʞʝ ʪʨʝʙʫʝʤʦʛʦ 

ʥʠʞʥʝʛʦ ʧʨʝʜʝʣʘ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʝʣʝ ʂ1 ʚʢʣʶʯʘʝʪ ʬʦʨʩʫʥʢʫ. ʂʦʛʜʘ ʚʣʘʞʥʦʩʪʴ ʜʦʩʪʠʛʥʝʪ 

ʚʝʨʭʥʝʛʦ ʧʨʝʜʝʣʘ, RS-ʪʨʠʛʛʝʨ ʧʝʨʝʢʣʶʯʠʪʩʷ, ʨʝʣʝ ʂ1 ʙʫʜʝʪ ʦʙʝʩʪʦʯʝʥʦ ʠ ʬʦʨʩʫʥʢʘ 

ʧʨʝʢʨʘʪʠʪ ʨʘʙʦʪʫ. ʂʦʛʜʘ ʚʣʘʞʥʦʩʪʴ ʫʧʘʜʝʪ ʜʦ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ, ʥʠʟʢʠʡ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ 

ʧʦʷʚʠʪʩʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʚʳʭʦʜʝ ɼɸ1. ʇʨʠ ʵʪʦʤ RS-ʪʨʠʛʛʝʨ ʧʝʨʝʢʣʶʯʠʪʩʷ, ʩʨʘʙʦʪʘʝʪ 

ʨʝʣʝ ʂ1 ʠ ʩʥʦʚʘ ʥʘʯʥʝʪ ʨʘʙʦʪʘʪʴ ʬʦʨʩʫʥʢʘ ʜʣʷ ʨʘʩʧʳʣʝʥʠʷ ʢʘʪʦʣʠʪʘ. 

ɽʩʣʠ ʢʦʥʪʘʢʪʳ ʨʝʣʝ ʂ1 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʱʥʦʡ ʥʘʛʨʫʟʢʝ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ 

ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʤʦʱʥʳʭ ʪʠʨʠʩʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʙʫʜʫʪ ʚʢʣʶʯʘʪʴ ʣʠʙʦ 

ʢʦʥʪʘʢʪʦʨ ʂ2, ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ - ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʥʘʩʦʩʘ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʳʣʝʥʠʷ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʬʦʨʩʫʥʢʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠ 

ʚʳʨʘʱʠʚʘʥʠʠ ʪʝʧʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ 

ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʢʘʪʦʣʠʪʘ ʯʝʨʝʟ ʬʦʨʩʫʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʳʣʷʪʴ 

ʘʥʦʣʠʪ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʘʥʪʠʩʝʧʪʠʢʦʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ (ʜʦ 20% ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʚʝʩʘ) ʧʨʠ 

ʭʨʘʥʝʥʠʠ ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ ʩʚʷʟʘʥʳ ʥʝ ʩ ʠʭ ʧʦʨʯʝʡ, ʘ ʩ ʫʩʳʭʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʡ ʚʣʘʞʥʦʩʪʠ ʚ ʭʨʘʥʠʣʠʱʝ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʘʷ ʫʩʫʰʢʘ 

ʧʨʦʜʫʢʪʦʚ, ʘ ʧʨʠ ʚʳʩʦʢʦʡ - ʧʨʦʜʫʢʪʳ ʧʦʢʨʳʚʘʶʪʩʷ ʧʣʝʩʝʥʴʶ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʛʥʠʣʦʩʪʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʭʨʘʥʠʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʶʪʩʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʩʧʦʩʦʙ ʨʘʩʧʳʣʝʥʠʷ ʘʥʦʣʠʪʘ ʚ ʭʨʘʥʠʣʠʱʘʭ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʘʢ ʫʩʫʰʢʝ, ʪʘʢ ʟʘʛʥʠʚʘʥʠʶ ʦʚʦʱʥʦʡ ʠ ʬʨʫʢʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ 

ʭʨʘʥʝʥʠʠ. 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʩʧʳʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʚʩʪʨʦʝʥʘ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ (ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʨʫʙʣʝʡ) ʧʨʠ ʚʳʩʦʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʠʙʳʣʴ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʦʪʥʠ ʪʳʩʷʯ ʨʫʙʣʝʡ ʚ ʛʦʜ). ɽʝ 

ʧʨʠʤʝʥʝʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʧʣʠʮʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʢʨʫʧʥʳʝ 

ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʚʦʱʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʭ, 

ʬʝʨʤʝʨʩʢʠʭ ʪʝʧʣʠʮʘʭ, ʚʳʨʘʱʠʚʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʫʶ ʦʚʦʱʥʫʶ 

ʧʨʦʜʫʢʮʠʶ. 
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ɸʥʥʦʪʘʮʠʷ:  ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʧʨʠʷʪʠʷ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʫʞʜʘʶʪʩʷ ʚ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʫʯʥʳʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʢʨʠʪʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʮʝʥʢʫ 

ʫʨʦʚʥʷ  ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʘʥʥʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ  ʚ 

ʜʠʥʘʤʠʢʝ, ʮʝʣʴʶ ʝʸ ʧʨʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʪʬʝʣʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʥʝʜʦʧʫʱʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ  ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ.  

Sʠmmʘrʫ: In modern conditions, woodworking enterprises need strategic competitiveness 

management tools for sustainable business development. The article considers issues related to the 

scientific justification for the formation of a system of critical indicators of the competitiveness of 

an industrial enterprise, aimed at assessing the level of competitiveness in areas of activity. This 

assessment is carried out in dynamics, its purpose is to form a portfolio of management decisions 

aimed at preventing crisis processes that adversely affect the competitiveness of an economic entity. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʥʜʠʢʘʪʦʨʳ, ʩʬʝʨʘ ʥʘʙʣʶʜʝʥʠʡ, 

ʜʠʘʛʥʦʩʪʠʢʘ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ʂʝʫwʦrds: competitiveness, indicators, field of observation, diagnostics, management 

decisions. 
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ʇʨʠ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʜʠʘʛʥʦʩʪʠʢʫ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʢ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʩʪʘʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʦʪʯʸʪʥʦʩʪʠ), ʪʘʢ ʠ ʚ ʜʠʥʘʤʠʢʫ ʩ ʧʨʦʛʥʦʟʦʤ ʥʘ ʙʫʜʫʱʝʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʜʠʘʛʥʦʩʪʠʢʠ ʫʨʦʚʥʷ ʠ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʩʯʸʪʦʤ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ  ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʫʞʥʦ  

ʧʨʦʚʦʜʠʪʴ ʧʦ ʚʩʝʤ ʠʤʝʶʱʠʤʩʷ ʨʝʩʫʨʩʘʤ ʠ ʧʨʦʮʝʩʩʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

,ʪ.ʝ.ʦʮʝʥʠʚʘʪʴ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠ ʩʙʳʪʦʚʳʝ ʨʝʩʫʨʩʳ. ʆʮʝʥʢʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝ ʜʦʣʞʥʦ  ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʨʘʩʯʸʪʦʤ 

ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ,  ʚ ʮʝʣʷʭ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʩʙʳʪʦʚʳʤʠ 

ʨʝʩʫʨʩʘʤʠ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʢʨʠʪʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ, ʦʮʝʥʠʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɺ ʦʩʥʦʚʫ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠʥʮʠʧʦʤ ʨʘʟʫʤʥʦʩʪʠ ʚ ʚʳʙʦʨʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʩʪʘʥʝʪ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʦʩʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ.  

ɼʦʢʫʤʝʥʪʘʣʴʥʦʡ ʦʩʥʦʚʦʡ  ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ  ʩʦʩʪʦʷʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʸʪʥʦʩʪʠ ʧʦ ʧʨʝʜʧʨʠʷʪʠʷʤ ʚ ʨʘʤʢʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ,  ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʘʥʘʣʠʟ,  ʨʘʩʯʸʪ ʠ ʘʥʘʣʠʟ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ  ʧʨʝʜʧʨʠʷʪʠʷ. ɹʘʟʦʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  ʧʨʠʥʮʠʧʘ ʩʨʘʚʥʝʥʠʷ  

ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ ʇʂ çɸʧʰʝʨʦʥʩʢè ʚ 

ʜʠʥʘʤʠʢʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ  ʩ ʦʧʪʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʚʳʧʫʩʢʫ ʄɼʌ[3].  

ɼʣʷ ʚʳʙʦʨʘ ʠʥʜʠʢʘʪʦʨʦʚ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ  

ʚʘʞʥʦ ʚʳʙʨʘʪʴ ʟʥʘʯʠʤʳʝ (ʚʝʩʦʤʳʝ) ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ  ʩ ʦʪʨʘʩʣʝʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʦʪʨʘʩʣʠ ʠ ʜʘʪʴ ʠʤ 

ʧʨʘʚʠʣʴʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʚ ʭʦʜʝ ʦʮʝʥʢʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ ʧʨʦʮʝʩʩʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ɸʆ ʇɼʂ çɸʧʰʝʨʦʥʩʢè ʥʘ ʙʫʜʫʱʝʝ ʨʘʟʚʠʪʠʝ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀʗ 

ʀʥʜʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ  ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ  ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ,. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʚʝ ʩʠʩʪʝʤʳ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 
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ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ: ʩʠʩʪʝʤʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

çʉʆʀʂè ʠ ʩʠʩʪʝʤʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ çʉʂʀʂè  (ʨʠʩ.1).  

ɼʘʥʥʳʝ ʩʠʩʪʝʤʳ  ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʲʸʤʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʝ [2]. 

 

ʈʠʩʫʥʦʢ 1 -  ʉʠʩʪʝʤʘ ʢʨʠʪʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

 ʧʨʝʜʧʨʠʷʪʠʷ 

 

ɼʣʷ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʬʦʨʤʠʨʫʝʤ ʛʨʫʧʧʫ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ 

ʠʥʜʠʢʘʪʦʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʩʬʝʨʘʤ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʜ ʩʬʝʨʦʡ 

ʥʘʙʣʶʜʝʥʠʡ  ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʦʜʩʠʩʪʝʤʫ ʝʜʠʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʣʷ 

ʧʨʝʜʧʨʠʷʪʠʡ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʜʝʣʠʤ ʰʝʩʪʴ ʦʙʣʘʩʪʝʡ  

(ʧʦʜʩʠʩʪʝʤ) ʥʘʙʣʶʜʝʥʠʡ: 

-ʩʬʝʨʘ  ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʦʜʘʞʘʤʠ ʠ ʩʙʳʪʦʤ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

(S1);  

-ʩʬʝʨʘ  ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʦʧʝʨʘʮʠʦʥʥʳʤʠ ʠʟʜʝʨʞʢʘʤʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ (S2); 

- ʩʬʝʨʘ  ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ  

ʧʨʝʜʧʨʠʷʪʠʷ(S3); 

ʩʬʝʨʘ  ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʢʪʠʚʦʚ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ(S4); 

- ʩʬʝʨʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʘʧʠʪʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ(S5); 

- ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʣʠʢʚʠʜʥʦʩʪʴʶ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ (S6); 

ʉʠʩʪʝʤʘ 

ʢʨʠʪʠʯʝʩʢʠʭ  

ʠʥʜʠʢʘʪʦʨʦʚ  ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ 

(ʉʆʀʂ), 

ό˿˴ˮ˴ύ 

 

ʉʬʝʨʘ ʥʘʙʣʶʜʝʥʠʡ 

ʟʘ ʧʨʦʜʘʞʘʤʠ ʠ 

ʩʙʳʪʦʤ 

ʉʬʝʨʘ  ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʦʧʝʨʘʮʠʦʥʥʳʤʠ 

ʠʟʜʝʨʞʢʘʤʠ 

ʉʬʝʨʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ 
ʆʙʣʘʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʉʬʝʨʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴʶ 

ʠ ʣʠʢʚʠʜʥʦʩʪʴʶ 

ʉʬʝʨʘ  

ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ 

ʘʢʪʠʚʦʚ 

ʉʬʝʨʘ ʥʘʙʣʶʜʝʥʠʷ 

ʟʘ ʬʠʥʘʥʩʦʚʳʤ 

ʧʦʣʦʞʝʥʠʝʤ 
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-ʩʬʝʨʘ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ(S7). 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ  ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʮʝʣʴʶ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ, ʢʦʪʦʨʘ ̫ ʜʦʣʞʥʘ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʧʦ ʩʬʝʨʘʤ ʥʘʙʣʶʜʝʥʠʷ, ʚʣʠʷʶʱʠʤ ʥʘ ʫʨʦʚʝʥʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ [1].  ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʠʥʜʠʢʘʪʦʨʳ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʩʦʢʦ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ. ʆʜʥʘʢʦ, ʢʦʣʠʯʝʩʪʚʦ ʦʪʦʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʠʤ ʠ 

ʜʫʙʣʠʨʫʶʱʠʤ ʜʨʫʛ ʜʨʫʛʘ. 

 

ɺʓɺʆɼʓ 

ʉʬʝʨʳ ʥʘʙʣʶʜʝʥʠʡ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʳʰʝ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʰʠʨʦʢʦ ʦʭʚʘʪʳʚʘʶʪ 

ʦʮʝʥʢʫ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʠ ʚ ʜʠʥʘʤʠʢʝ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɺ ʢʘʞʜʦʡ ʩʬʝʨʝ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ-ʠʥʜʠʢʘʪʦʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜyʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʚʳʙʨʘʥʥʳʤ ʠʥʜʠʢʘʪʦʨʘʤ ʤʦʛʫʪ ʧʨʠʥʠʤʘʪʴʩʷ 

ʚʝʢʪʦʨʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʮʝʣʴ ʢʦʪʦʨʳʭ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʪʨʘʩʣʝʚʦʤ ʩʝʛʤʝʥʪʝ ʨʳʥʢʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʷʚʣʷʝʪʩʷ ʥʝ ʯʝʤ ʠʥʳʤ, ʢʘʢ 

ʧʦʜʭʦʜʦʤ ʨʘʥʥʝʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦ ʪʝʤ ʠʣʠ 

ʠʥʳʤ ʩʬʝʨʘʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʦʢʨʫʞʝʥʠʷ. 
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ʋɼʂ 338.1 

ʆʉʅʆɺʅʓɽ ʇʆɼʍʆɼʓ ɺɽɼɽʅʀʗ ʅɸʃʆɻʆɺʆɻʆ ʋʏɪʊɸ ʅɼʉ ʅɸ 

ʇʈɽɼʇʈʀʗʊʀʀ 

IMPROVEMENT OF THE TAX ACCOUNTING TOOL 

 

 

 

 

 

ɸʥʥʦʪʘʮʠʷ:  ɺ ʥʘʣʦʛʦʚʦʡ ʩʠʩʪʝʤʝ ʈʌ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʟʘʥʠʤʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʦʩʚʝʥʥʳʝ ʥʘʣʦʛʠ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ. ɼʘʥʥʦʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʷʟʘʥʦ ʩ ʦʙʲʸʤ ʧʦʩʪʫʧʣʝʥʠʷ ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʢʦʪʦʨʦʛʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʝʚʳʰʘʝʪ 40-45% ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ. ʉʣʦʞʠʚʰʝʡʩʷ ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʅɼʉ ʪʝʨʧʝʣʦ ʟʘ ʛʦʜʳ 

ʩʪʘʥʦʚʣʝʥʠʷ ʥʘʣʦʛʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ  ʥʝ ʤʦʛʣʦ ʥʝ 

ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʷ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʠ ʫʧʣʘʪʳ ʥʘʣʦʛʘ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ. 

ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ  ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʦ ʅɼʉ, ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ  ʢʦʥʪʨʦʣʷ ʧʦʣʥʦʪʳ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ ʥʘʣʦʛʘ  ʪʨʝʙʫʶʪ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʩʣʦʞʠʚʰʠʭʩʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʧʦ ʥʘʣʦʛʫ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ 

ʩʪʦʠʤʦʩʪʴ. 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʠʩʯʠʩʣʝʥʠʷ ʠ ʫʧʣʘʪʳ ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ ʚ ʙʶʜʞʝʪ ʛʦʩʫʜʘʨʩʪʚʘ .ʅʘʣʦʛʦʚʳʝ ʨʝʛʠʩʪʨʳ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ    ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʠ ʥʘʣʦʛʦʚʦʛʦ ʚʳʯʝʪʘ ʧʦ ʅɼʉ ʜʦʣʞʥʳ 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʘʣʦʛʘ. 

Sʠmmʘrʫ: In the tax system of the Russian Federation, so-called indirect taxes, which 

include value added tax, are of particular importance. This circumstance is related to the amount of 

this tax received by the state budget, the share of which in recent years exceeds 40-45% of the total 

amount of tax payments. The existing tax legislation in relation to VAT has undergone numerous 

changes over the years of the formation of the tax, which, in turn, could not but have an impact on 

the correctness of the formation of the tax base and the payment of tax by taxpayers. 

The imperfection of the legislation on VAT, the lack of effective tools to control the 

completeness and accuracy of tax calculation require effective measures to eliminate the existing 

contradictions on the value added tax. 

 Tax accounting at the enterprise is the basis for the formation of the correctness of the 

calculation of VAT. The tax registers used to form the tax base and tax deduction for VAT should 

ʉʠʙʠʨʷʪʢʠʥʘ ʀ.ɺ., ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. 

ʄʦʨʦʟʦʚʘ, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ. 
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ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. 
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fully comply with the legality of applying approaches to the formation of tax payments to the 

budget. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʥʘʣʦʛʦʚʳʡ ʫʯʸʪ, ʤʝʪʦʜ ʫʯʸʪʘ, 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. 

ʂʝʫwʦrds: value added tax, tax accounting, accounting method, tools. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʦʩʥʦʚʝ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚ ʚ ʈʌ ʧʦʣʦʞʝʥ ʥʘʣʦʛʦʚʳʡ ʢʦʜʝʢʩ ʈʌ (ʅʂ ʈʌ). ʉ 

ʧʨʠʥʷʪʠʝʤ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ  ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

ʚʤʝʩʪʝ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ, ʬʠʥʘʥʩʦʚʳʤ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʫʯʸʪʦʤ ʧʦʷʚʠʣʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʥʘʣʦʛʦʚʳʡ ʫʯʸʪ.  

ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ, ʯʪʦ ʥʘʣʦʛʦʚʳʡ ʫʯʸʪ ï ʵʪʦ ʩʠʩʪʝʤʘ ʜʣʷ ʦʙʦʙʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʤʫʱʝʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʦ ʩʦʚʝʨʰʘʝʤʳʭ ʝʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠ 

ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʜʘʥʥʳʭ ʦʧʝʨʘʮʠʡ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ 

ʙʘʟ ʩ ʮʝʣʴʶ ʨʘʩʯʸʪʘ ʩʫʤʤʳ ʥʘʣʦʛʘ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʦʙʷʟʘʥʥʦʛʦ ʢ ʫʧʣʘʪʝ 

ʚ ʙʶʜʞʝʪ ʩ ʮʝʣʴʶ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʥʘʧʦʣʥʝʥʠʷ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʦ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦʣʛʠʝ ʛʦʜʳ ʩʠʩʪʝʤʳ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʸʪʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʫʯʸʪʥʦ-ʬʠʥʘʥʩʦʚʳʭ ʠ ʫʯʸʪʥʦ-ʥʘʣʦʛʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʫʯʸʪʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʅʘʣʦʛʦʚʳʡ ʫʯʸʪ ʢʘʢ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʧʦʜʩʠʩʪʝʤ ʫʯʸʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʣʦʛʦʚʳʡ ʫʯʸʪ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʥʝʟʘʚʠʩʠʤʘʷ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ. ʅʦ ʥʝʨʘʟʨʳʚʥʦʩʪʴ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʸʪʦʤ (ɹʋ) ʦʯʝʚʠʜʥʘ, 

ʦʙʦʩʥʦʚʘʥʘ ʠ ʥʝʦʙʭʦʜʠʤ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʠ ʚʝʜʝʥʠʷ 

ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ, ʪʦ ʤʦʞʥʦ ʩʤʝʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʦʩʥʦʚʝ ʪʘʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʣʝʞʘʪ 

ʜʘʥʥʳʝ ʨʝʛʠʩʪʨʦʚ ɹʋ, ʥʦ ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ɹʋ ʧʦ ʜʦʭʦʜʘʤ ʠ ʨʘʩʭʦʜʘʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʠʭ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʚ ʨʝʛʠʩʪʨʘʭ ʫʯʸʪʘ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʢʘʟʘʪʝʣʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ. ɺ ʭʦʜʝ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʫ 

ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ ʚʦʟʥʠʢʘʶʪ ʦʙʲʝʢʪʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʦ ʢʦʪʦʨʳʤ ʦʥ ʦʙʷʟʘʥ ʠʩʯʠʩʣʠʪʴ ʠ 

ʫʧʣʘʪʠʪʴ ʥʘʣʦʛ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʥʘʣʦʛʦʚʦʛʦ 

ʫʯʸʪʘ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʧʦ ʥʘʣʦʛʫ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʘ ʪʘʢ ʞʝ  

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ. 

 

 ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʄʝʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ. 
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1. ʄʝʪʦʜ çʧʘʨʘʣʣʝʣʴʥʦʛʦè ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʝʛʠʩʪʨʳ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʧʨʘʚʠʣʴʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʠ ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ ʧʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʘʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʛʠʩʪʨʘʤ ʥʝ ʷʚʣʷʶʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʥʦ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʦʙʷʟʘʪʝʣʴʥʳʝ ʨʝʢʚʠʟʠʪʳ, ʪʘʢʠʝ, ʢʘʢ 

ʥʦʤʝʨ, ʜʘʪʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʚʝʜʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ ʠ ʜʨ.  ʉʦʛʣʘʩʥʦ  ʩʪ. 313 ʅʂ ʈʌ 

ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʅɼʉ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʚ ʫʯʝʪʥʦʡ 

ʧʦʣʠʪʠʢʝ ʜʣʷ ʮʝʣʝʡ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ [1]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʧʦ ʅɼʉ 

ʬʦʨʤʠʨʫʶʪʩʷ  ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʫʪʚʝʨʞʜʸʥʥʳʭ ʥʘʣʦʛʦʚʳʭ ʨʝʛʠʩʪʨʦʚ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ  ʧʝʨʚʠʯʥʳʝ ʫʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʇʦ ʪʘʢʦʡ ʤʝʪʦʜʠʢʝ çʧʝʨʝʩʝʯʝʥʠʷè ʜʘʥʥʳʭ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ. ʌʦʨʤʠʨʦʚʘʥʠʝ  

ʜʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʨʝʛʠʩʪʨʦʚ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʥʝʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʘ ʚʝʜʫʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʧʦʣʴʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʚ ʦʙʦʩʦʙʣʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʚʳʜʝʣʝʥʳ ʨʘʙʦʪʥʠʢʠ ʥʘʣʦʛʦʚʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʠ ʩʫʱʝʩʪʚʫʝʪ ʯʸʪʢʠʡ ʛʨʘʬʠʢ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʤʝʞʜʫ ʜʚʫʤʷ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ- ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʠ ʥʘʣʦʛʦʚʦʡ ʠ 

ʩʫʱʝʩʪʚʫʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʝʨʚʠʯʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʟʘ ʝʸ ʩʦʭʨʘʥʥʦʩʪʴ.  

2. ʄʝʪʦʜ ʚʝʜʝʥʠʝ ʪʦʣʴʢʦ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʧʦ ʅɼʉ.  

ʅʂ ʈʌ  ʦʧʨʝʜʝʣʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʠʝʤʳ ʠ ʩʧʦʩʦʙʳ, ʦʙʨʘʟʫʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʶ 

ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʅɼʉ, ʦʥʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʠ ʟʘʜʘʯ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ.  

3. ʄʝʪʦʜ ʩʤʝʰʘʥʥʦʛʦ ʫʯʸʪʘ ʅɼʉ: ʧʦ ʜʘʥʥʳʤ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ  ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ. 

ɼʘʥʥʳʡ  ʤʝʪʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʨʘʟʜʝʣʴʥʳʭ, ʪʘʢ ʠ  ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ 

ʨʝʛʠʩʪʨʦʚ ʫʯʝʪʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʤʝʪʦʜʘ ʩʤʝʰʘʥʥʦʛʦ ʫʯʸʪʘ  ʅɼʉ ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ  ʫʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʪʦʣʴʢʦ ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʧʦʜʭʦʜʝ  ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠ ʛʨʫʧʧʠʨʦʚʢʠ ʜʘʥʥʳʭ ʢʘʢ ʚ ʙʫʭʛʘʣʪʝʨʩʢʦʤ, ʪʘʢ  ʠ ʚ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʝ. ɽʩʣʠ ʜʘʥʥʳʡ ʧʦʜʭʦʜ 

ʥʝ ʚʳʧʦʣʥʝʥ ʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʨʝʛʠʩʪʨʦʚ ʚ ʧʨʘʢʪʠʢʝ ʥʝʚʦʟʤʦʞʥʦ. 

ɼʣʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʪʘʢ ʞʝ ʭʘʨʘʢʪʝʨʥʦ ʥʘʨʷʜʫ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ 

ʨʝʛʠʩʪʨʘʤʠ ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʤ ʥʘʣʦʛʦʚʳʝ ʨʝʛʠʩʪʨʳ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʪ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚʦ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʛʠʩʪʨʘʭ ʠ 

ʥʘʧʨʘʚʣʝʥ ʥʘ  ʩʙʣʠʞʝʥʠʝ ʜʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʠ ʷʚʣʷʝʪʩʷ ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʩʯʸʪʘ, ʫʯʸʪʘ ʠ ʢʦʥʪʨʦʣʷ  ʥʘʣʦʛʘ ʥʘ 

ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [2].  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀʗ 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ ʅɼʉ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʵʬʬʝʢʪʠʚʥʫʶ 

ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʣʦʞʝʥ ʤʝʪʦʜ ʚʝʜʝʥʠʷ ʅɼʉ. 

ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʦ ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʸʪʝ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʜʦʣʞʥʳ ʙʳʪʴ 
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ʟʘʢʨʝʧʣʝʥʳ ʚ ʝʛʦ ʫʯʸʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʅʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ʨʘʟʜʝʣʴʥʦʛʦ ʫʯʝʪʘ, ʦʧʨʝʜʝʣʷʷ ʜʣʷ ʵʪʦʛʦ ʬʦʨʤʳ ʚʥʫʪʨʝʥʥʠʭ ʧʝʨʚʠʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʥʘʣʦʛʦʚʳʭ ʨʝʛʠʩʪʨʦʚ ʠ ʧʦʨʷʜʦʢ ʠʭ ʚʝʜʝʥʠʷ ʩʦʛʣʘʩʥʦ ʚʳʙʨʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʅʘʣʦʛʦʚʳʡ ʫʯʸʪ ʅɼʉ ʜʦʣʞʝʥ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ ʩ ʫʯʸʪʦʤ ʦʪʥʝʩʝʥʠʷ 

ʦʧʝʨʘʮʠʡ ʦʙʣʘʛʘʝʤʳʭ ʠ ʥʝʦʙʣʘʛʘʝʤʳʭ ʥʘʣʦʛʦʤ. ɺ ʥʘʣʦʛʦʚʦʤ ʫʯʸʪʝ ʧʦ ʅɼʉ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʳʜʝʨʞʘʥʳ ʧʨʠʥʮʠʧʳ ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚʦʡ ʙʘʟʳ ʧʦ ʅɼʉ, ʥʘʣʦʛʦʚʦʛʦ 

ʚʳʯʝʪʘ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʥʘʣʦʛʦʚʦʛʦ ʧʝʨʠʦʜʘ ʧʨʠʤʝʥʝʥʠʷ ʚʳʯʝʪʘ ʧʦ ʥʘʣʦʛʫ, 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʚ ʧʨʠʤʝʥʝʥʠʠ ʪʦʡ ʠʣʠ ʠʥʦʡ  ʩʪʘʚʢʠ ʠ ʜʨ.ʵʣʝʤʝʥʪʳ ʥʘʣʦʛʘ [3].ɺ ʧʨʘʚʦʚʦʤ ʠ 

ʤʝʪʦʜʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ ʩʫʱʝʩʪʚʫʶʱʘʷ ʥʳʥʝ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʜʝʣʴʥʦʛʦ 

ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʠ ʥʘʣʦʛʦʚʦʛʦ ʫʯʝʪʘ ʚʝʜʝʥʠʷ ʥʘʣʦʛʘ ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʤʝʪʦʜʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʙʣʝʤʥʳʤ ʚʦʧʨʦʩʘʤ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ. 

ʅʂ ʈʌ  ʥʝ ʩʦʜʝʨʞʠʪ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʧʦʨʷʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʅɼʉ, ʥʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ  ʦʙʷʟʳʚʘʝʪ ʧʣʘʪʝʣʴʱʠʢʘ ʅɼʉ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʝʜʝʥʠʝ ʨʘʟʜʝʣʴʥʦʛʦ ʫʯʝʪʘ, 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʟʨʘʙʦʪʘʚ  ʧʦʨʷʜʦʢ ʠ ʤʝʪʦʜʳ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

 

ɺʓɺʆɼʓ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʘʚʪʦʨʦʤ ʚʳʰʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʧʦ ʥʘʣʦʛʫ 

ʥʘ ʜʦʙʘʚʣʝʥʥʫʶ ʩʪʦʠʤʦʩʪʴ ʥʝ ʷʚʣʷʶʪʩʷ ʵʪʘʣʦʥʥʳʤʠ. ʂʘʞʜʳʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʚʪʦʨʘʤʠ 

ʤʝʪʦʜ ʫʯʸʪʘ ʅɼʉ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʨʦʡ ʷʚʣʷʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʘʚʠʣʴʥʦʩʪʠ ʠʩʯʠʩʣʝʥʠʷ ʥʘʣʦʛʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʙʦʨ 

ʤʝʪʦʜʘ ʫʯʸʪʘ ʅɼʉ ʣʝʞʠʪ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ, ʝʛʦ ʥʘʣʦʛʦʚʦʡ 

ʛʨʘʤʦʪʥʦʩʪʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ, ʟʥʘʥʠʷ ʠ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʘʚʠʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʣʦʛʦʚʦʛʦ ʫʯʸʪʘ ʧʦ ʅɼʉ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʩʦʩʪʦʷʱʠʡ ʠʟ 

ʦʪʭʦʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ  ʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ 

ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʠ ʣʠʢʚʠʜʠʨʫʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʘʜʮʘʪʠ ʣʝʪ, ʦʢʨʫʞʝʥʳ ʥʝʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʨʝʚʝʩʥʳʤʠ 

ʦʪʭʦʜʘʤʠ, ʦʙʲʝʤʳ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʫʪʠʣʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ 

ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʠʤʠʪʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ,  

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ. 

Summary: The article discusses composite material consisting of industrial and wood 

waste. A huge number of small and medium-sized timber processing industries that are created and 

liquidated in Russia over the past twenty years are surrounded by unused wood waste, the volumes 

of which are constantly increasing. There are several ways to recycle wood waste. The most 

promising is their use as a filler in composite materials. A mathematical model of the structure of a 

wood polymer-sand composite material is considered, which allows simulating the dependence of 

damping properties on the parameters of the initial components, external influences, and production 

technology. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʵʪʠʣʝʥʪʝʨʝʬʪʘʣʘʪ, ʛʣʠʦʢʩʘʣʴ, ʜʨʝʚʝʩʥʳʝ ʦʪʭʦʜʳ,  

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

Keywords: polyethylene terephthalate, glyoxal, wood waste, mathematical models, 

composite material 

 

ɺɺɽɼɽʅʀɽ  

ʉʪʨʫʢʪʫʨʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʣʦʞʥʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʚ ʤʦʜʝʣʠ ʥʝʩʢʦʣʴʢʦ 
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ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʩʝ ʚʠʜʳ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ, ʬʦʨʤʫ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʯʘʩʪʠʮ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʘʪʝʨʠʘʣʝ, ʨʘʩʧʨʝʜʝʣʝʥʥʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʥʝʰʥʶʶ ʥʘʛʨʫʟʢʫ. ɼʣʷ 

ʤoʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʜʠʥʘʤʠʢʠ ʯʘʩʪʠʮ, ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ [1-5].  

ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʠ ʩʨʝʜʥʠʭ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʠ ʣʠʢʚʠʜʠʨʫʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʘʜʮʘʪʠ 

ʣʝʪ, ʦʢʨʫʞʝʥʳ ʥʝʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʨʝʚʝʩʥʳʤʠ ʦʪʭʦʜʘʤʠ, ʦʙʲʝʤʳ ʢʦʪʦʨʳʭ ʧʦʩʪʦʷʥʥʦ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ. ʅʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʥʘʧʦʣʥʠʪʝʣʷ ʚ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʘʭ (ʂʄ). 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʫʣʝʡ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʤʦʜʝʣʠ ʣʝʞʠʪ 

ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ ʚ ʩʨʝʜʝ Borland Delphi 7.0 ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Object Pascal ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʠʩʪʝʤʘ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ  ʫʨʘʚʥʝʥʠʡ  ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ 

ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʚʳʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ, ʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘ ʤʘʩʩʳ, 

ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʩʨʝʜʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠ ʪ.ʧ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʡ, ʪʘʢ 

ʢʘʢ ʵʣʝʤʝʥʪʳ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʪʦ 

ʢʦʥʪʘʢʪʠʨʫʶʪ, ʪʦ ʥʝ ʢʦʥʪʘʢʪʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʥʠʭ 

- ʪʦ ʧʦʷʚʣʷʶʪʩʷ, ʪʦ ʠʩʯʝʟʘʶʪ. ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʣʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʝʱʝʩʪʚʘ ʚ 

ʬʠʟʠʢʝ, ʭʠʤʠʠ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʤʝʪʦʜʝ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʜʝʣʠʨʫʶʪ ʜʚʠʞʝʥʠʝ ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ, 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʝʱʝʩʪʚʝ ʥʘ ʘʪʦʤʥʦʤ ʫʨʦʚʥʝ [6].  

ɺ ʤʝʪʦʜʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʪʘʢʞʝ ʢʘʞʜʦʝ ʦʪʜʝʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʤʘʣʦʫʩʪʦʡʯʠʚʦ, 

ʦʜʥʘʢʦ ʚ ʮʝʣʦʤ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʫʩʪʦʡʯʠʚʘ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʧʝʨʝʤʝʥʥʳʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ, ʚ ʮʝʣʦʤ, ʚʦʟʨʘʩʪʘʝʪ. ʉʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ 30000 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʫʩʪʦʡʯʠʚʦʡ. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ 

ʠʩʭʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʘʨʘʤʝʪʨʦʚ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [7-11]. 
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ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʬʨʘʢʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʨʦʜʳ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʫʪʝʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʟʘʚʠʩʠʤʦʩʪʴ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʦʪ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ [9-11]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʠʥʳ ʩɼ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʡ 

ʠʟʤʝʥʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ ʦʪ 0 ʜʦ 100 % ʩ ʰʘʛʦʤ 10 % ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʠʤʝʨʘ ʠ ʧʝʩʢʘ 2 : 1. 

 

ɺʓɺʆɼʓ ʀʃʀ ɿɸʂʃʖʏɽʅʀɽ  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʠʥʳ ʜʦ 60é70 %, ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʠʤʝʨʘ ʠ ʧʝʩʢʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 27 

% ʠ 13 %,.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʠʥʳ ʦʪ 0 ʜʦ 50 % ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʭʨʫʧʢʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘ ʩʯʝʪ ʘʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʦʟʠʪʘ ʜʨʝʚʝʩʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ 

ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʩʢʘ, ʚʳʟʳʚʘʶʱʝʛʦ ʭʨʫʧʢʦʩʪʴ.   

ʆʜʥʘʢʦ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʠʥʳ (ʦʪ 65 ʜʦ 100 %) ʥʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʦʣʠʤʝʨʘ, ʠ ʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʥʘʜʝʞʥʦ ʦʢʨʫʞʠʪʴ ʜʨʝʚʝʩʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʯʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠʘʣ ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʭʨʫʧʢʠʤ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʩʚʦʡʩʪʚʘʤ ʢ ʩʣʘʙʦ 

ʩʢʣʝʝʥʥʳʤ ʠ ʩʣʝʞʘʚʰʠʤʩʷ ʦʧʠʣʢʘʤ. ɸ ʩʥʠʞʝʥʠʝ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʫʤʝʥʴʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʝʩʢʘ, ʧʨʠʜʘʶʱʝʛʦ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʘʚ ʩʦʜʝʨʞʘʱʠʡ: ʜʨʝʚʝʩʠʥ -  60 %, ʧʦʣʠʤʝʨ -  27 

%  ʠ ʧʝʩʦʢ  - 13 %. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 

ʜʨʝʚʝʩʠʥʳ ʜʦ 80é90 %, ʘ ʧʨʠ ʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʥʝ ʦʪʜʝʣʴʥʳʝ, ʩʣʘʙʦ 

ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪʳ ʜʨʝʚʝʩʠʥʳ, ʘ ʧʨʦʪʷʞʝʥʥʳʝ ʩʚʷʟʘʥʥʳʝ ʫʯʘʩʪʢʠ 

ʜʨʝʚʝʩʠʥʳ. 

ɿʘʜʘʚʘʣʠʩʴ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʠʥʳ - 40 %, ʧʨʦʚʝʜʠʣʠ ʩʝʨʠʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʠʤʝʨʘ ʠ ʧʝʩʢʘ ʚ 

ʤʘʪʝʨʠʘʣʝ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʧʦʣʠʤʝʨʘ ʠʟʤʝʥʷʣʠ ʦʪ 30 ʜʦ 60 %, ʧʨʠ ʵʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʩʢʘ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʟʤʝʥʷʣʘʩʴ ʦʪ 30 ʜʦ 0 %. ʆʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʨʘ 35 % 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ - ʙʦʣʝʝ 30 ʄʇʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʝʩʢʘ  - 25 %.  

ɺʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʧʦʣʠʤʝʨʘ ʜʦ 60 % ʠ ʧʦʣʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʧʝʩʢʘ ï ʧʨʦʯʥʦʩʪʴ ʜʦ 45 ʄʇʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ï ʜʦ0,04. ʆʜʥʘʢʦ ʪʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʠʤʝʨʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʜʦʨʦʞʘʝʪ 

ʤʘʪʝʨʠʘʣ ʠ ʧʨʦʪʠʚʦʨʝʯʘʪ ʩʘʤʦʤʫ ʧʨʠʥʮʠʧʫ ʫʜʝʰʝʚʣʝʥʠʷ ʢʦʤʧʦʟʠʪʘ ʟʘ ʩʯʝʪ ʜʦʙʘʚʣʝʥʠʷ 

ʧʝʩʢʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ɼʨʝʚʝʩʥʳʡ 

ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʦʙʣʘʜʘʝʪ ʧʨʠʝʤʣʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʝʩʣʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 40-60 ʦʙ. % ʜʨʝʚʝʩʠʥʳ, 27ï35 ʦʙ. % 
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ʧʦʣʠʤʝʨʘ, 13ï25 ʦʙ. % ʧʝʩʢʘ. ʀʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʦʡ ʢʦʥʮʝʧʮʠʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʦʧʪʠʤʘʣʴʥʳʤ 

ʩʦʩʪʘʚʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʟʠʪ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ: ʜʨʝʚʝʩʠʥʘ - 60 %, ʧʦʣʠʤʝʨ - 27 %, 

ʧʝʩʦʢ - 13 % [11-13]. ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʭʦʜʠʤʦʩʪʴ 

ʨʝʟʫʣʴʪʘʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

ɹʳʣ ʧʦʣʫʯʝʥ ʨʷʜ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ [9-12]: ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʧʨʠ 

ʠʟʛʠʙʝ ʠ ʧʨʝʜʝʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ; 

ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʱʠʥʳ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʦʛʦ ʧʦʢʨʳʪʠʷ ʥʘ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ 

ʠʟʛʠʙ ʠ ʧʨʝʜʝʣʴʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ; ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ʘʜʛʝʟʠʠ ʤʝʞʜʫ 

ʜʨʝʚʝʩʠʥʦʡ ʠ ʧʦʣʠʤʝʨʥʳʤ ʧʦʢʨʳʪʠʝʤ ʥʘ ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʠʟʛʠʙ ʠ 

ʧʨʝʜʝʣʴʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʜʝʬʦʨʤʘʮʠʶ. 
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ɸʥʥʦʪʘʮʠʷ: ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ ʦʙʣʘʜʘʝʪ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ 

ʣʫʯʰʝ, ʯʝʤ ʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʙʝʪʦʥʘ. ʉʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʪʝʧʣʦʝʤʢʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʡ 

ʜʨʝʚʝʩʠʥʦʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʣʫʯʰʝ ʚʳʜʝʨʞʠʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚʥʝʰʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ  ʩʚʦʡʩʪʚʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʙʣʦʢʦʚ ʠʟ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ. ʇʨʦʚʝʜʝʥʘ 

ʩʝʨʠʷ ʨʝʘʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʠʟʫʯʘʪʴ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ, ʠ 

ʚʠʜ ʜʨʝʚʝʩʥʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ. ʇʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

Summary: Using mathematical modeling, it was found that a wood polymer composite has 

several times better thermal insulation properties than concrete-based building materials. Building 
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materials based on the developed composite have a higher heat capacity than pure wood, which 

allows them to better withstand a constant indoor temperature with significant daily fluctuations in 

external temperature, which is a positive property for building blocks made of a polymer composite. 

A series of real tests was carried out to assess the reliability of the results. A mathematical model of 

a wood polymer composite has been developed, which allows studying the heat-insulating 

properties of a composite material, a method for producing samples, and the type of wood filler. 

The modeling technique and analysis of the results are presented. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʝʤʢʦʩʪʴ, ʢʦʤʧʦʟʠʪ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʧʦʣʠʤʝʨ, 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʜʨʝʚʝʩʥʳʡ ʥʘʧʦʣʥʠʪʝʣʴ. 

Keywords: heat capacity, composite, thermal diffusivity, polymer, construction products, 

wood filler. 

 

ɺɺɽɼɽʅʀɽ 

ʀʩʪʦʱʝʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, 

ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʳʨʴʷ ʠ ʪʝʭʥʦʣʦʛʠʷʭ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ. ɼʣʷ 

ʤʥʦʛʠʭ ʩʪʨʘʥ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚʦʧʨʦʩ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʦʙʲʝʤʳ 

ʦʪʭʦʜʦʚ, ʥʝʨʘʮʠʦʥʘʣʴʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʠ ʟʘʭʦʨʦʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʚʦʜʷʪ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʋʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʚʥʝʜʨʝʥʠʝʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʤʝʪʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʨʝʚʝʩʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʫʚʝʨʝʥʥʦ ʟʘʚʦʝʚʳʚʘʶʱʠʤʠ ʤʠʨʦʚʳʝ ʨʳʥʢʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʫʜʝʣʷʝʪʩʷ ʥʘʧʦʣʥʠʪʝʣʷʤ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʢʘʢ ʜʝʰʝʚʦʛʦ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʨʝʩʫʨʩʘ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ. ʉʧʨʦʩ ʥʘ ʜʨʝʚʝʩʥʳʝ 

ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʳ ʙʳʣ ʚʳʟʚʘʥ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʜʝʪʘʣʷʭ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʜʣʷ 

ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠ ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉ ʩʝʨʝʜʠʥʳ 

90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʜʨʝʚʝʩʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʝʨʝʥʦʩʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʠʤʝʨʥʦʤ 

ʢʦʤʧʦʟʠʪʝ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʠʟ ʧʝʩʢʘ ʠ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʚ ʚʠʜʝ ʦʧʠʣʦʢ, ʩʪʨʫʞʢʠ, ʱʝʧʳ ʠ 

ʢʫʩʢʦʚʳʭ ʦʪʭʦʜʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʥʘʡʜʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʘʢʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʚʳʧʦʣʥʝʥʠʝ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ.  

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʚʠʜʫ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɼʇʂ, ʥʘ ʢʘʬʝʜʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʛʝʦʜʝʟʠʠ ʌɻɹʆʋ ɺʆ çɺɻʃʊʋè ʨʘʟʨʘʙʦʪʘʥ ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨʥʳʡ 
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ʢʦʤʧʦʟʠʪ ʥʘ ʦʩʥʦʚʝ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʪʭʦʜʳ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʠ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʝʡ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʙʳʪʦʚʳʭ ï ʠʟʤʝʣʴʯʝʥʥʘʷ ʇʕʊ-ʪʘʨʘ. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʜʨʝʚʝʩʥʦʤ ʧʦʣʠʤʝʨʥʦʤ ʢʦʤʧʦʟʠʪʝ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʪʦʯʥʘʷ ʤʦʜʝʣʴ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʘ ʢʚʘʜʨʘʪʥʦʡ ʩʝʪʢʝ, ʯʪʦʙʳ ʩ 

ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ ʧʝʨʝʜʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ʂʘʞʜʳʡ 

ʫʟʝʣ ʩʝʪʢʠ ʦʢʨʫʞʝʥ ʯʝʪʳʨʴʤʷ ʩʦʩʝʜʥʠʤʠ ʫʟʣʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʦʥ ʤʦʞʝʪ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʉʯʠʪʘʝʤ, ʯʪʦ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʫʟʣʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʩʚʷʟʴ ʂʘʞʜʳʡ ʫʟʝʣ ʩʝʪʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʋʟʣʳ ʚ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʪʠʧʦʚ: 

ʜʨʝʚʝʩʠʥʘ, ʧʦʣʠʤʝʨ, ʧʝʩʦʢ, ʚʦʟʜʫʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʦʚ ʫʟʣʦʚ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʚʟʷʪʳʝ ʠʟ 

ʩʧʨʘʚʦʯʥʠʢʦʚ ʧʦ ʬʠʟʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʩʨʝʜ. 

C ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʘʜʝʢʚʘʪʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʫʨʘʚʥʝʥʠʝʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ [1, 2]. 

ʋʨʘʚʥʝʥʠʷ ʧʝʨʝʥʦʩʘ ʜʣʷ ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ ʥʝ ʜʦʧʫʩʢʘʶʪ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʦʙʦʩʥʦʚʘʥʥʳʭ ʜʦʧʫʱʝʥʠʡ, ʪʘʢ ʢʘʢ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ʚ ʫʨʘʚʥʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʨʘʟʨʳʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʢʦʦʨʜʠʥʘʪ 

ʩʣʦʞʥʦʡ ʬʦʨʤʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʢʦʥʝʯʥʦ-

ʨʘʟʥʦʩʪʥʳʝ ʤʝʪʦʜʳ, ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʝʡ ʤʦʜʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʝʪʢʦʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩ ʪʝʯʝʥʠʝʤ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʠʟʤʝʥʷʝʪʩʷ  ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʘʞʜʦʛʦ ʫʟʣʘ. ʇʨʠ ʵʪʦʤ ʨʘʩʯʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʚ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʷʭ. ʅʘ ʢʘʞʜʦʤ ʰʘʛʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʫʟʣʘ [3-5]. ʕʣʝʤʝʥʪʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʦʙʨʘʟʮʘ, ʩʧʦʩʦʙʥʳ ʦʙʤʝʥʠʚʘʪʴʩʷ 

ʪʝʧʣʦʤ  ʥʝʪʦʣʴʢʦ  ʩ ʩʦʩʝʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʪʘʢʞʝ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. 

ʇʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʥʘʛʨʝʚʫ ʦʙʨʘʟʮʦʚ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ: ʯʠʩʪʘʷ ʜʨʝʚʝʩʠʥʘ;  ʜʨʝʚʝʩʥʳʡ ʦʙʨʘʟʝʮ ʩ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʤ ʧʦʢʨʳʪʠʝʤ ʪʦʣʱʠʥʦʡ 4 

ʤʤ ʧʦ ʧʝʨʠʤʝʪʨʫ; ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʡ ʢʦʤʧʦʟʠʪ; ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʡ  ʢʦʤʧʦʟʠʪ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʨʫʧʥʳʤʠ ʜʨʝʚʝʩʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʪʨʠ ʨʷʜʘ; ʜʨʝʚʝʩʥʦ-

ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ ʩʦ ʩʪʨʫʞʝʯʥʳʤ ʜʨʝʚʝʩʥʳʤ ʥʘʧʦʣʥʠʪʝʣʝʤ.  

ʏʠʩʪʳʡ ʜʨʝʚʝʩʥʳʡ ʦʙʨʘʟʝʮ ʧʨʦʛʨʝʚʘʣʩʷ ʚ ʤʦʜʝʣʠ ʥʘ ʚʩʶ ʚʳʩʦʪʫ ʟʘ ʚʨʝʤʷ ʙʦʣʝʝ 20 

ʤʠʥʫʪ, ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʡ ʢʦʤʧʦʟʠʪ ï ʟʘ 6é8 ʤʠʥʫʪ. ʊʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʷʱʠʝ ʩʚʦʡʩʪʚʘ 

ʜʨʝʚʝʩʠʥʳ ʩ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʤ ʧʦʢʨʳʪʠʝʤ ʦʢʘʟʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʯʠʩʪʦʡ 

ʜʨʝʚʝʩʠʥʳ (ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʥʘ 15é25 % ʚʳʰʝ). ɽʩʣʠ ʜʨʝʚʝʩʠʥʘ ʙʳʣʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʦʡ ʬʨʘʢʮʠʠ (ʩʪʨʫʞʢʠ, ʢʨʫʧʥʳʝ ʬʨʘʛʤʝʥʪʳ), ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ 

ʦʙʨʘʟʮʘ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʪʝʧʣʦ, ʚ ʦʩʥʦʚʥʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʧʦ ʧʦʣʠʤʝʨ-

ʧʝʩʯʘʥʳʤ ʢʘʥʘʣʘʤ ʤʝʞʜʫ ʬʨʘʛʤʝʥʪʘʤʠ ʜʨʝʚʝʩʠʥʳ [6-8]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʩʨʘʚʥʠʚʘʪʴ 

ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ ʩ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʳʤ ʢʦʤʧʦʟʠʪʦʤ ʠʣʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʟ 

ʙʝʪʦʥʘ, ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ ʧʝʨʚʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʫ ʧʦʣʠʤʝʨ-

ʧʝʩʯʘʥʦʛʦʢʦʤʧʦʟʠʪʘ. ʆʮʝʥʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ 

ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʠʞʝ, ʧʨʠʤʝʨʥʦ, ʚ 2é3 ʨʘʟʘ, ʯʝʤ ʫ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʙʝʪʦʥʘ. 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 7076-99 

[9-11].  

ʇʨʠ ʠʩʧʳʪʘʥʠʷʭ ʙʳʣʠ ʦʙʝʩʧʝʯʝʥʳ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ 

ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ 

10é35 Áʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʦʪ 30 ʜʦ 80 %. 

ʇʨʠʚʝʜʝʤ ʩʨʘʚʥʝʥʠʝ ʜʨʝʚʝʩʠʥʳ, ʙʝʪʦʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ 

ʢʦʤʧʦʟʠʪʘ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʀʟ ʚʩʝʭ ʧʦʨʦʜ ʜʝʨʝʚʘ ʩʘʤʳʤ ʪʝʧʣʳʤ 

ʷʚʣʷʝʪʩʷ ʢʝʜʨ. ɽʛʦ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ (ɺʪ/(ʤĿÁʉ) ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ 

ʥʠʟʢʠʤʠ  ï 0,095; ʩʣʝʜʫʶʱʠʤ ʧʦ ʪʝʧʣʦʠʟʦʣʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʠʜʝʪ ʜʨʝʚʝʩʠʥʘ ʝʣʠ ï 0,110; ʩ 

ʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ, ʩʣʝʜʫʶʪ ʩʦʩʥʘ, ʣʠʧʘ, ʧʠʭʪʘ ʠ ʙʝʨʝʟʘ. ʀʭ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ 

ʨʘʚʝʥ 0,150 ɺʪ/(ʤĿÁʉ). ɹʝʪʦʥ - 0,7é1,8; ʜʨʝʚʝʩʥʳʡ ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʪ ï 0,3é0,9. ʀ ʩʘʤʳʝ 

çʭʦʣʦʜʥʳʝè ʜʝʨʝʚʴʷ ï ʵʪʦ ʪʦʧʦʣʴ, ʜʫʙ ʠ ʢʣʝʥ. ʇʨʠ ʠʭ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 0,170-0,200 ɺʪ/(ʤĿ Áʉ). 

ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʩʦʩʥʳ ʠ ʜʫʙʘ ʚʜʦʣʴ ʚʦʣʦʢʦʥ ʩʦʩʪʘʚʣʷʝʪ 0,4 ɺʪ/(ʤĿ Áʉ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʦʝ ʧʦʢʨʳʪʠʝ ʥʝʩʢʦʣʴʢʦ ʫʭʫʜʰʘʝʪ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʦʥʦ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʧʣʦʝʤʢʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʦʤ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʠʩʪʦʡ 

ʜʨʝʚʝʩʠʥʦʡ, ʣʫʯʰʝ ʚʳʜʝʨʞʠʚʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ ʪʝʤʧʝʨʘʪʫʨʳ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʚʥʝʰʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 

1. Jankauskaite, V.Polyethylene terephthalate waste recycling and application possibilities: 

Areview [Text] / V.Jankauskaite, G. Macijauskas, R.Lygaitis // Medziagotyra.ï 2012.ï no.14.ï pp.119-

127. 

2. Porebska, R. Polymer matrix influence on stability of wood polymer composites [Text]  / 

R. Porebska,  A. Rybak, B. Kozub, R. Sekula // Polymers for Advanced Technologies. ï 2015. ï no. 

26. ï  pp. 1076-1082. 

3. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʊ. ʅ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘʧʦʣʥʠʪʝʣʷ 

ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

[ʊʝʢʩʪ] / ʊ. ʅ. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʉ. ʉ. ɺʝʥʝʚʠʪʠʥʘ, ɸ. ʀ. ʊʦʤʠʣʠʥ // ɺʝʩʪʥʠʢ ɺʦʨʦʥʝʞʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. - 2012. - ʊ. 8, ˉ 12.1. - ʉ. 76-80. 

4. Rahman, K.-S.Flat-pressed wood plastic composites from sawdust and recycled 

polyethylene terephthalate (PET): Physical and mechanical properties [Text] / K.-S.Rahman, M.N. 

Islam, M.M. Rahman, M.O. Hannan, R. Dungani, H.P.S.A. Khalil // SpringerPlus. ï 2013. ï no. 2. ï 

pp. 1-7. 

5. ʃʳʢʦʚ, ɸ.ɺ. ʊʝʦʨʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1967. ï 600 ʩ. 

6. ʃʳʢʦʚ, ɸ.ɺ. ʊʝʦʨʠʷ ʩʫʰʢʠ. ï ʄ.: ʕʥʝʨʛʠʷ, 1968. ï 472 ʩ. 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

266 

 

7. ɿʘʨʫʙʠʥ, ɺ.ʉ. ʕʬʬʝʢʪʠʚʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʢʦʤʧʦʟʠʪʘ ʩ 

ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ / ɺ.ʉ. ɿʘʨʫʙʠʥ, ɻ.ʅ. ʂʫʚʳʨʢʠʥ / ɺʝʩʪʥʠʢ ʄʦʩʢʦʚʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʉʝʨʠʷ: ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ / 

ʄ.: ʀʟʜ-ʚʦ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ï 2012. ï ʉ. 76-85. 

8. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʊ. ʅ. Industrial wastes-based composite with prescribed qualities [ʊʝʢʩʪ] = 

ʅʦʚʳʡ ʢʦʤʧʦʟʠʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʪʭʦʜʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʟʘʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ / ʊ. ʅ. 

ʉʪʦʨʦʜʫʙʮʝʚʘ // European applied sciences=Europaische fachhochschule. - 2013. - ˉ 5, vol. 2. - ʈ. 34-

37. 

9. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʊ. ʅ. ʆʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʨʝʚʝʩʥʦʛʦ 

ʧʦʣʠ-ʤʝʨ-ʧʝʩʯʘʥʦʛʦ ʢʦʤʧʦʟʠʪʘ [ʊʝʢʩʪ] / ʊ. ʅ. ʉʪʦʨʦʜʫʙʮʝʚʘ, ɸ. ɸ. ɸʢʩʦʤʠʪʥʳʡ // 

ʃʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. - 2014. - ʊ. 4, ˉ 4 (16). - ʉ. 131-139. 

10. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʊ. ʅ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ ʜʨʝʚʝʩʥʦʛʦ ʧʦʣʠʤʝʨ-ʧʝʩʯʘʥʦʛʦ 

ʢʦʤʧʦʟʠʪʘ ʥʘ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [ʊʝʢʩʪ] / ʊ. ʅ. ʉʪʦʨʦʜʫʙʮʝʚʘ, ɸ. ɸ. ɸʢʩʦʤʠʪʥʳʡ // ɺʝʩʪʥʠʢ 

ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʣʝʩʘ - ʃʝʩʥʦʡ ʚʝʩʪʥʠʢ. - 2015. - ʊ. 19, ˉ 6. - ʉ. 132-139. 

11. ʉʪʦʨʦʜʫʙʮʝʚʘ, ʊ. ʅ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʚʝʩʥʳʭ ʦʪʭʦʜʦʚ ʠ ʤʝʩʪʥʦʛʦ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʩʳʨʴʷ ʚ ʩʦʩʪʘʚʘʭ ʢʦʤʧʦʟʠʪʦʚ [ʊʝʢʩʪ] : ʤʦʥʦʛʨʘʬʠʷ / ʊ. ʅ. ʉʪʦʨʦʜʫʙʮʝʚʘ, ɸ. ɸ. ɸʢʩʦʤʠʪʥʳʡ; 

ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩ. ʌʝʜʝʨʘʮʠʠ, ʌʝʜ. ʛʦʩ. ʙʶʜʞʝʪ. ʦʙʨʘʟʦʚʘʪ. ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰ. 

ʦʙʨʘʟʦʚʘʥʠʷ "ɺʦʨʦʥʝʞ. ʛʦʩ. ʣʝʩʦʪʝʭʥ. ʫʥ-ʪ ʠʤ. ɻ. ʌ. ʄʦʨʦʟʦʚʘ". - ɺʦʨʦʥʝʞ, 2016. - 196 ʩ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

267 

 

ʋɼʂ 630*812.7 

ɺʃʀʗʅʀɽ ɸɻʈɽʉʉʀɺʅʆʁ ʉʈɽɼʓ ʅɸ ʆɹʈɸɿʎʓ ʀɿ  

ɼʈɽɺɽʉʅʆ-ʇʆʃʀʄɽʈʅʆɻʆ ʄɸʊɽʈʀɸʃɸ 

INFLUENCE OF AN AGGRESSIVE ENVIRONMENT ON SAMPLES  

FROM WOOD-POLYMERIC MATERIAL 

ʉʪʦʨʦʜʫʙʮʝʚʘ ʊ.ʅ., ʜʦʢʪʦʨ  

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬʝʜʨʳ ʇʊʉʠɻ ʌɻɹʆʋ ɺʆ 

çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. 

ʄʦʨʦʟʦʚʘè, ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ/ 

ʈʳʙʘʣʦʚ ʀ.ɸ.,  

ʐʘʪʘʣʦʚʘ ɸ.ɺ., ʩʪʫʜʝʥʪʳ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɻ.ʌ. ʄʦʨʦʟʦʚʘè, 

ʈʦʩʩʠʷ,ɺʦʨʦʥʝʞ. 

Storobubtseva T.N., Dr. Sci. Techn. 

Professor of the Department of Industrial 

Transport, Construction and Geodesy FGBOU 

VO çVoronezh State University of  Forestry  

and Technologies named after G.F. 

Morozovè, Russian Federation, Voronezh. 

Rybalov I.A.,  

Shatalova A.V., students 

FGBOU VO çVoronezh State University of  

Forestry and Technologies named after G.F.  

Morozovè, Russian Federation, Voronezh. 

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʘʛʨʝʩʩʠʚʥʦʡ ʩʨʝʜʳ, ʚʦʜʳ, ʥʘ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʠ ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ 

ʧʨʠ ʠʟʛʠʙʝ ʦʙʨʘʟʮʦʚ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʭ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ. 

Summary: The article discusses the results of lengthy experimental studies of the influence 

of aggressive media, water, on the elastic moduli and tensile strengths when bending wood samples 

and presents their exponential functions. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʯʥʦʩʪʴ, ʠʟʛʠʙ, ʜʨʝʚʝʩʠʥʘ, ʧʦʣʠʤʝʨ, ʘʛʨʝʩʩʠʚʥʘʷ ʩʨʝʜʘ. 

Keywords: strength, bending, wood, polymer, aggressive environment. 

 

ɺɺɽɼɽʅʀɽ 

 ɼʨʝʚʝʩʠʥʘ ï ʦʜʠʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʧʨʠʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʯʝʣʦʚʝʢʦʤ. 

ɽʝ ʧʦʪʨʝʙʣʷʶʪ ʚʩʝ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʥʘ ʧʨʦʯʥʘ ʠ ʣʝʛʢʘ, ʠʤʝʝʪ ʭʦʨʦʰʠʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ, ʩʧʦʩʦʙʥʦʩʪʴ ʙʝʟ ʨʘʟʨʫʰʝʥʠʷ ʧʦʛʣʦʱʘʪʴ ʨʘʙʦʪʫ ʧʨʠ ʫʜʘʨʥʳʭ 

ʥʘʛʨʫʟʢʘʭ, ʛʘʩʠʪʴ ʚʠʙʨʘʮʠʠ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʛʣʦʱʝʥʠʶ ʚʣʘʛʠ ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʜʨʝʚʝʩʠʥʳ. ɺʳʩʫʰʝʥʥʘʷ 

ʜʨʝʚʝʩʠʥʘ ʚ ʠʟʜʝʣʠʷʭ çʜʳʰʠʪè, ʠʟʤʝʥʷʷ ʩʦʜʝʨʞʘʥʠʝ ʩʚʷʟʘʥʥʦʡ ʚʦʜʳ ʧʨʠ ʢʦʣʝʙʘʥʠʷʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ. ɹʫʜʫʯʠ ʧʦʤʝʱʝʥʥʦʡ, ʚ 

ʦʯʝʥʴ ʚʣʘʞʥʫʶ ʩʨʝʜʫ, ʦʥʘ ʩʠʣʴʥʦ ʫʚʣʘʞʥʷʝʪʩʷ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʝʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʠʚʦʜʠʪ  ʢ  ʨʷʜʫ  ʜʨʫʛʠʭ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʡ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʘʙʩʦʣʶʪʥʦʡ ʚʣʘʞʥʦʩʪʠ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ 

ʠ ʦʙʨʘʟʮʦʚ ʠʟ ʜʨʝʚʝʩʥʦ-ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ  

ɹʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʦʙʨʘʟʮʳ ʠʟ ʜʨʝʚʝʩʠʥʳ ʠ ʜʨʝʚʝʩʥʦ-ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ 

ʢʫʙʠʢʦʚ ʩ ʨʘʟʤʝʨʘʤʠ 30ʭ30ʭ30 ʤʤ, (ʪʘʙʣ. 1), ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ 60 ʩʫʪʦʢ ʚʳʜʝʨʞʠʚʘʣʠ ʚ ʚʦʜʝ 

(ʩʦʛʣʘʩʥʦ  ɻʆʉʊ 16483.7 ï 71).  
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ʊʘʙʣʠʮʘ 1 - ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ ʦʙʨʘʟʮʦʚ ʦʪ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ 

ʉʫʪʢʠ 0/1 2/3 6/10 20/30 40/50 60 

ʄʘʩʩʘ, ʛ 13,47/ 

20,93 

21,67/ 

22,17 

23,78/ 

24,38 

25,86/ 

26,70 

27,56/ 

28,60 

29,57 

 

ʀʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ, ʪʘʙʣ. 1, ʤʦʞʥʦ ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ ʥʘ ʢʦʥʝʮ ʚʪʦʨʦʛʦ ʤʝʩʷʮʘ 

ʵʢʩʧʦʟʠʮʠʠ ʚ ʚʦʜʝ ʦʥʘ ʜʦʩʪʠʛʣʘ 120 %, ʘ ʥʘ 20 ʩʫʪʢʠ ï 91 %. ɼʣʷ ʙʦʣʝʝ ʢʨʫʧʥʳʭ ʦʙʨʘʟʮʦʚ ʥʘ 

ʪʝ ʞʝ ʩʫʪʢʠ ʘʙʩʦʣʶʪʥʘʷ ʚʣʘʞʥʦʩʪʴ ʨʘʚʥʷʣʘʩʴ 59 % [1, ʨʠʩ. 1], ʪ.ʝ. ʦʥʘ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʦʙʲʝʤʘ. 

ɹʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʛʠʙʦʚ ʠ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ 

ʦʙʨʘʟʮʦʚ ʠʟ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʩ ʨʘʟʤʝʨʘʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ 20ʭ30 ʠ ʜʣʠʥʦʡ ï 300 ʤʤ ʥʘ 

ʯʠʩʪʳʡ ʠʟʛʠʙ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʤʦʜʫʣʝʡ  ʫʧʨʫʛʦʩʪʠ  ʠʩʧʦʣʴʟʦʚʘʣʠ  ʤʘʰʠʥʳ ʄʈï5 ʠ ʈï5. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʥʘʛʨʫʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʘ ʨʘʚʥʷʣʘʩʴ 4,5é5,0 ʄʇʘ ʚ ʤʠʥ. 

ɸʙʩʦʣʶʪʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʟʘʤʝʨʷʣʠ ʠʥʜʠʢʘʪʦʨʦʤ ʯʘʩʦʚʦʛʦ ʪʠʧʘ ʩ ʮʝʥʦʡ ʜʝʣʝʥʠʷ 0,001 ʤʤ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʯʠʩʪʦʤ ʠʟʛʠʙʝ ʩʭʝʤʳ ʥʘʛʨʫʞʝʥʠʷ ʠ 

ʫʩʪʘʥʦʚʢʠ ʠʥʜʠʢʘʪʦʨʘ ʧʦʟʚʦʣʷʣʠ ʠʟʤʝʨʷʪʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʮʝʥʪʨʝ ʟʦʥʳ ʯʠʩʪʦʛʦ ʠʟʛʠʙʘ 

ʧʨʦʣʝʪʦʤ 100 ʤʤ. ʇʦ ʥʘʡʜʝʥʥʳʤ ʧʨʦʛʠʙʘʤ ʦʧʨʝʜʝʣʷʣʠ ʝʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ EÖ10
4
, ʄʇʘ, ʘ ʧʦ 

ʨʘʟʨʫʰʘʶʱʝʡ ʥʘʛʨʫʟʢʝ ï ʧʨʝʜʝʣʳ ʧʨʦʯʥʦʩʪʠ ů, ʄʇʘ, ʩʪʨʦʠʣʠ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʣʘʞʥʦʩʪʠ ʠ ʥʘʟʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ [1].    

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

 ʀʟ ʛʨʘʬʠʢʦʚ ʨʘʙʦʪʳ [1, ʨʠʩ. 1] ʚʠʜʥʦ, ʯʪʦ ʜʨʝʚʝʩʠʥʘ ʩʦʩʥʳ ʦʯʝʥʴ ʙʳʩʪʨʦ ʥʘʙʠʨʘʝʪ 

ʚʣʘʞʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʩʠʣʴʥʦ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʝʝ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʠ ʥʘ ʫʧʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʨʦʯʥʦʩʪʴ ʧʘʜʘʝʪ ʫʞʝ ʥʘ ʧʝʨʚʳʝ ʩʫʪʢʠ, ʥʦ ʢʦʛʜʘ ʦʙʨʘʟʮʳ ʥʘʙʨʘʣʠ 

ʚʣʘʞʥʦʩʪʴ 25é30 %, ʦʥʘ ʥʘʯʠʥʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. ɿʥʘʯʝʥʠʷ ʤʦʜʫʣʝʡ 

ʫʧʨʫʛʦʩʪʠ ʪʘʢʞʝ ʩʥʠʞʘʶʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʙʨʘʟʮʳ ʥʝ ʥʘʙʨʘʣʠ ʚʣʘʞʥʦʩʪʴ 41,97 %, ʧʦʩʣʝ 

ʯʝʛʦ ʠʭ ʚʝʣʠʯʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʘʙʠʣʠʟʠʨʫʶʪʩʷ. ʇʨʝʜʩʪʘʚʣʷʣʦ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʠʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʧʦʤʦʱʴʶ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ʠ 

ʧʦʩʪʨʦʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ, ʯʪʦ ʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕɺʄ (ʨʠʩ. 1 ʠ 2, ʪʘʙʣ. 2 

ʠ 3).  ɼʘʥʥʳʝ ʪʘʙʣʠʮ 2 ʠ 3 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʬʫʥʢʮʠʠ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ, ʦ ʯʝʤ ʛʦʚʦʨʷʪ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʠ ʧʨʦʚʝʜʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʣʠʷʥʠʶ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʫʧʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʝʩʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʦ: ʜʨʝʚʝʩʠʥʘ, ʷʚʣʷʶʱʘʷʩʷ 

ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʦʟʠʪʦʤ, ʦʯʝʥʴ ʯʫʪʢʦ ʨʝʘʛʠʨʫʝʪ  ʥʘ  ʚʦʜʫ,  ʧʨʦʥʠʢʘʶʱʫʶ  ʚ  ʥʝʝ  ʨʘʟʣʠʯʥʳʤʠ 

ʧʫʪʷʤʠ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʦʥʘ ʚʳʩʫʰʝʥʘ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʚ  ʢʘʯʝʩʪʚʝ  

ʘʨʤʠʨʫʶʱʝʛʦ ʟʘʧʦʣʥʠʪʝʣʷ   ʜʨʝʚʝʩʥʦʩʪʝʢʣʦʚʦʣʦʢʥʠʩʪʦʛʦ   ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ  ʤʘʪʝʨʠʘʣʘ  ʥʘ  

ʬʫʨʬʫʨʦʣʘʮʝʪʦʥʦʚʦʤ ʤʦʥʦʤʝʨʝ [2]. 
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ʈʠʩ. 1. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ 

ʦʪ ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ   

ʈʠʩ. 2.  ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ 

ʫʧʨʫʛʦʩʪʠ (EÖ10
4
, ʄʇʘ) ʦʙʨʘʟʮʦʚ ʦʪ  

ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ (t, ʩʫʪʢʠ)   

 

ʊʘʙʣʠʮʘ 2 - ɿʟʥʘʯʝʥʠʷ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ  (ů, ʄʇʘ) ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ, ʩʫʪʢʠ 

ʉʫʪʢʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥ

ʳʝ ʜʘʥʥʳʝ sɻ  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʪs  

ʈʘʟʥʦʩʪʴ  

ʦʪʢʣʦʥʝʥʠʷ 

ʪʵ s-s  

ʂʚʘʜʨʘʪ ʨʘʟʥʦʩʪʠ 

ʦʪʢʣʦʥʝʥʠʡ 

( )2ʪʵ s-s  

ʄʇʘ 

1 2 3 4 5 

0 
23,16 23,1552 0,004797 0,000023 

1 12,95 13,08103 -0,13103 0,017169 

2 12,25 11,95034 0,299655 0,089793 

3 11,93 11,72985 0,200146 0,040058 

6 11,43 11,67063 -0,24063 0,057903 

10 10,73 11,67002 -0,94002 0,883638 

20 12,48 11,67002 0,809984 0,656074 

   ×=0,002909 ×=1,744658 

 

ʇʨʠ ʫʚʣʘʞʥʝʥʠʠ ʫʭʫʜʰʘʶʪʩʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʨʝʚʝʩʠʥʳ, ʢʨʦʤʝ 

ʪʦʛʦ, ʦʥʘ ʩʢʣʦʥʥʘ ʢ ʨʘʟʙʫʭʘʥʠʶ ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʦʧʦʛʣʦʱʝʥʠʷ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʘʢʞʝ, ʯʪʦ 

ʜʘʚʣʝʥʠʝ ʩʪʝʩʥʝʥʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʜʨʝʚʝʩʠʥʳ ʩʦʩʥʳ, ʟʘʢʣʶʯʝʥʥʦʡ ʚ ʧʦʣʠʤʝʨʥʫʶ ʦʙʦʣʦʯʢʫ, 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʝʝ ʨʘʟʨʫʰʝʥʠʝ, ʝʩʣʠ ʜʨʝʚʝʩʠʥʘ ʥʝ ʧʦʜʚʝʨʛʥʫʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʝ 

[3]. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʜʳ ʧʨʦʯʥʦʩʪʴ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʥʘ 10 ʩʫʪʢʠ, ʥʦ ʢʦʛʜʘ ʜʨʝʚʝʩʠʥʘ ʩʦʩʥʳ 

ʥʘʙʨʘʣʘ ʚʣʘʞʥʦʩʪʴ 25é30 %, ʦʥʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʚʳʙʦʨʝ ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʛʠʜʨʦʬʦʙʠʟʠʨʫʶʱʝʡ ʧʨʦʧʠʪʢʠ ʜʨʝʚʝʩʠʥʳ, ʚʳʩʫʰʝʥʥʦʡ ʜʦ 8é12 

%, ʜʦ ʧʨʝʜʝʣʘ ʥʘʩʳʱʝʥʠʷ, ʨʘʚʥʦʛʦ 30 %, ʩ ʮʝʣʴʶ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʝʝ ʦʪ ʥʘʙʫʭʘʥʠʷ ʠ ʛʥʠʝʥʠʷ 

[4].  
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ʊʘʙʣʠʮʘ 3 - ɿʥʘʯʝʥʠʷ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ (ɽÖ10
4
, ʄʇʘ) ʦʙʨʘʟʮʦʚ ʜʨʝʚʝʩʠʥʳ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʚʳʜʝʨʞʢʠ ʚ ʚʦʜʝ, ʩʫʪʢʠ  

ʉʫʪʢʠ ʕʢʩʧʝʨʠʤʝʥʪʘʣʴ

ʥʳʝ ʜʘʥʥʳʝ, ɽ ɻ

ʊʝʦʨʝʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, 

ɽʪ 

ʈʘʟʥʦʩʪʴ 

ʦʪʢʣʦʥʝʥʠʷ, 

ɽɻ-ɽʪ 

ʂʚʘʜʨʘʪ ʨʘʟʥʦʩʪʝʡ 

ʦʪʢʣʦʥʝʥʠʡ, 

(ɽɻ-ɽʪ)
2
 

ʭ10
4
, ʄʇʘ  

1 2 3 4 5 

0 1,215 1,228346779 -0,013346779 0,000178137 

1 0,853 0,779063028 0,073936972 0,005466676 

2 0,586 0,613678806 -0,027678806 0,000766116 

3 0,468 0,53067412 -0,06267412 0,003928045 

6 0,421 0,432430065 -0,011430065 0,000130646 

10 0,416 0,397803062 0,018196938 0,000331129 

20 0,403 0,385511389 0,017488611 0,000305852 

   ×= - 0,00551 ×=0,011107 

 

ɺʓɺʆɼʓ 

ʄʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʧʦʯʪʠ ʨʘʚʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʜʨʝʚʝʩʠʥʘ ʩʦʩʥʳ ʥʝ 

ʥʘʙʨʘʣʘ ʚʣʘʞʥʦʩʪʴ 41,97 %, ʧʦʩʣʝ ʯʝʛʦ ʝʛʦ ʚʝʣʠʯʠʥʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʘʩʴ. ɺʦʜʦʧʦʛʣʦʱʝʥʠʝ 

ʤʘʪʝʨʠʘʣʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʩʤʦʣʳ ʌɸʄ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʜʠʬʬʫʥʜʠʨʦʚʘʥʠʷ 

ʤʦʣʝʢʫʣ ʚʦʜʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʟʚʝʥʴʷʤʠ ʤʦʣʝʢʫʣ ʧʦʣʠʤʝʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ  

ʚʦʟʥʠʢʘʝʪ ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʡ ʵʬʬʝʢʪ, ʩʥʠʞʘʶʱʠʡ ʠʭ ʧʨʦʯʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ ʜʦ 50 % ʠ 

ʙʦʣʝʝ. ɼʝʡʩʪʚʠʝ ʚʦʜʳ ʚʳʟʳʚʘʝʪ ʥʘʙʫʭʘʥʠʝ ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʳ ʠ ʩʪʝʩʥʝʥʥʦʝ ʥʘʙʫʭʘʥʠʝ 

ʜʨʝʚʝʩʠʥʳ ʟʘʧʦʣʥʠʪʝʣʷ, ʧʦʵʪʦʤʫ ʜʣʷ ʟʘʱʠʪʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ï ʫʧʣʦʪʥʝʥʠʝ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʩʪʨʫʢʪʫʨʳ ʢʦʤʧʦʟʠʪʦʚ ʧʫʪʝʤ 

ʤʦʜʠʬʠʢʘʮʠʠ ʩʦʩʪʘʚʦʚ ʠ ʠʭ ʛʠʜʨʦʬʦʙʠʟʘʮʠʠ. 
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ɸʥʥʦʪʘʮʠʷ: ʚ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  ʜʦ 2030 

ʛʦʜʘ ʥʘ ʨʷʜʫ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ, ʟʘʣʦʞʝʥʳ ʟʘʜʘʯʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ  

ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ, ʟʘʱʠʪʳ  ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ, ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʝʞʘʶʱʝʛʦ ʨʦʩʪʘ ʣʝʩʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʥʘ ʙʣʘʛʦ ʩʦʮʠʘʣʴʥʦʡ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʤʠʨʦʚʦʡ ʦʧʳʪ,  ʦʩʥʦʚʥʳʤʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʜʦʣʞʥʳ ʩʪʘʪʴ ʧʨʦʮʝʩʩʳ ʚʥʝʜʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪ?ʚʝʥʥʳʭ 

ʠʥʥʦ?ʚʘʮʠʦʥʥʳʭ ʪʝ?ʭʥʦʣʦʛʠʡ, ʚ ʩʦʟ?ʜʘʥʠʝ ʥʦʚʳ?ʭ ʪʦʚʘʨʦʚ, ʪ?ʘʢʠʭ ʢʘʢ ʩʦ?ʚʨʝʤʝʥʥʳʝ ʚ?ʠʜʳ 

ʙʠʦʪʦʧʣʠʚʘ, ʠʥʥʦʚʘʮʠʦ?ʥʥʳʝ ʤʘʪʝʨ?ʠʘʣʳ, ʠʩʧʦ?ʣʴʟʫʶʱʠʝʩʷ ʚ ʩʦ?ʚʨʝʤʝʥʥʦʤ ʩʪʨʦ?ʠʪʝʣʴʩʪʚʝ, ʘ 

ʪ?ʘʢʞʝ  ʧʨʠʤʝ?ʥʝʥʠʝ ʥʦʚʳ?ʭ ʤʝʪʦʜʦʚ ʫ?ʧʨʘʚʣʝʥʠʷ ʩʪʨʫ?ʢʪʫʨʥʳʤʠ ʧʦ?ʜʨʘʟʜʝʣʝʥʠ?̫ ʤʠ 

ʩʦʚʨʝʤʝ?ʥʥʦʛʦ ʣʝʩʥʦ?ʛʦ ʢʦʤʧʣʝʢʩ?ʘ ʚ ʚʠʜʝ ʥʦ?ʚʳʭ ʬʦʨʤ ʦʨ?ʛʘʥʠʟʘʮʠʠ ʙ?ʠʟʥʝʩʘ, 

ʩʧʦʩʦʙʩʪ?ʚʫʶʱʠʤʠ ʫʩ?ʢʦʨʝʥʠʶ ʠʥ?ʥʦʚʘʮʠʦʥʥʦ?ʛʦ ʨʘʟʚʠʪʠ?̫  ʣʝʩʥʦʛʦ ʢʦ?ʤʧʣʝʢʩʘ [2]. 

ʀʩʭʦʜʷ ʠʟ ʵ?ʢʦʥʦʤʠʯʝʩʢʦ?ʡ ʩʫʪʠ ʠʥʥʦ?ʚʘʮʠʡ, ʫʩʣʦ?ʚʠʝʤ ʦʩʫʱʝʩʪ?ʚʣʝʥʠʷ ʭʦʟ?̫ ʡʩʪʚʫʶʱʠʤ 

ʩʫʙʲʝ?ʢʪʦʤ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʡ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ ʜʦ?ʣʞʥʦ ʷʚʣʷʪ?ɹ ʩʷ ʥʘʣʠʯʠʝ ʪ?ʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨ?ʘʷ ʙʫʜʫʪ ʬʦʨ?ʤʠʨʦʚʘʪʴ ʘʪ?ʤʦʩʬʝʨʫ ʧʨʝ?ʜʧʨʠʥʠʤʘʪʝ?ʣʴʩʪʚʘ ʠ ʚʦʩ?ʧʨʠʷʪʠʷ 

ʥʦ?ʚʳʭ ʙʣʘʛʦʧʨ?ʠʷʪʥʳʭ ʚʦʟ?ʤʦʞʥʦʩʪʝʡ ʠ ʤʝʨʦ?ʧʨʠʷʪʠʡ ʧʦ ʧʨʝʦʙʨ?ʘʟʦʚʘʥʠʶ ʠ?ʜʝʠ ʚ ʥʦʚʳ?ʡ ʠ 

ʫʩʦʚʝʨ?h ʝʥʩʪʚʦʚʘʥ?ʥʳʡ ʧʨʦʜʫʢʪ (ʫʩ?ʣʫʛʫ), ʚ ʥʦ?ʚʳʡ ʧʦʜʭʦʜ ʦʨ?ʛʘʥʠʟʘʮʠʠ ʫ?ʧʨʘʚʣʝʥʠʷ [1]. 

ʂʘʢ ʩʣʝʜʩʪ?ʚʠʝ ʬʘʢʪʦʨʦ?ʤ-ʜʨʘʡʚʝʨʦ?ʤ ʚ ʜʘʥʥʦʡ ʩ?ʠʪʫʘʮʠʠ ʷʚ?ʣʷʝʪʩʷ ʨʘʟ?ʚʠʪʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʦ - ʘʢʪʠʚʥʳ?ʭ ʦʨʛʘʥʠʟʘ?ʮʠʡ ʚ ʣʝʩʥʦ?ʤ ʢʦʤʧʣʝʢʩʝ, ʩʫ?ɦ ʥʦʩʪʴ ʢʦʪʦʨ?r ʭ ʟʘʢʣʶʯʘʝʪʩ?̫  

ʚ ʠʩʧʦʣʴʟʦ?ʚʘʥʠʠ ʥʘʫʯ?ʥʦʛʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ,  ʠ?ʥʪʝʣʣʝʢʪʫʘ?ʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʦ?ʚ ʚ ʮʝʣʷʭ 

ʧʦ?ʣʫʯʝʥʠʷ ʥʦ?ʚʦʛʦ ʧʨʦʜʫ?ʢʪʘ, ʪʝʭʥʦʣʦʛʠʠ, ʫʩ?ʣʫʛʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ?ʤʷ ʚ ʈʦʩʩʠ?ʠ, ʨʝʩʫʨʩʳ, ʢʦʪʦʨ?r ʝ ʚʢʣʘʜʳʚ?ʘʶʪʩʷ ʚ ʠʥ?ʥʦʚʘʮʠʠ ʣʝʩ?ʥʦʛʦ 

ʢʦʤʧʣʝ?ʢʩʘ ʥʝ ʤʦʛʫʪ ʦʙʝʩ?ʧʝʯʠʪʴ ʝʤʫ ʧʨʦʨ?r ʚ ʚ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʤ ʨ?ʘʟʚʠʪʠʠ.  ʇʨ?ʠʯʠʥʘ 

ʟʘʢʣ?ʁ ʯʘʝʪʩʷ ʚ ʪʦ?ʤ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʧʦ?ʜʜʝʨʞʢʘ ʛʦʩʫ?ʜʘʨʩʪʚʘ ʥʘ?ʧʨʘʚʣʝʥʘ ʚ ʦʩ?ʥʦʚʥʦʤ ʥʘ 

ʥ?ʘʯʘʣʴʥʫʶ ʬ?ʘʟʫ ʮʠʢʣʘ ʩʦʟ?ʜʘʥʠʷ ʠʥʥʦ?ʚʘʮʠʡ ï ʥʘ ʩʪ?ʘʜʠʶ ʅʀʆʂʈ ʠ ʥʝ ʜʦʚʦ?ʜʠʪʩʷ ʜʦ ʩʪ?ʘʜʠʠ 

ʧʨʦʤʳ?h ʣʝʥʥʦʛʦ ʚ?ʥʝʜʨʝʥʠʷ.  

ɺ ʩʚʷʟʠ ʩ ʚ?r ʰʝʠʟʣʦʞʝʥ?ʥʳʤ ʚ ʩʪʘʪ?ɹ ʝ ʧʨʠʚʦʜʠʪʩ?̫  ʤʝʪʦʜʦʣʦ?ʛʠʷ ʠ ʧʨʘʢʪ?ʠʯʝʩʢʠʝ 
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ʨʝ?ʢʦʤʝʥʜʘʮʠʠ, ʩ?ʚʷʟʘʥʥʳʝ ʩ ʵʬʬʝ?ʢʪʠʚʥʦʡ ʩʠʩʪʝ?ʤʦʡ ʬʠʥʘʥʩ?ʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ - 

ʘʢʪʠʚʥʳ?ʭ ʦʨʛʘʥʠʟʘ?ʮʠʡ ʣʝʩʥʦʛʦ ʢʦ?ʤʧʣʝʢʩʘ. 

Summary: in the str?ategy of deve?lopment of t?he forest co?mplex of t?he Russian Fede?ration 

unt?il 2030, a?long with t?he achieve?ment of sust?ainable fo?rest manage?ment laid dow?n the tasks o?f 

innovatio?n and effect?ive develop?ment, use, p?rotection, p?rotection a?nd reproduct?ion of forests, to 

e?nsure rapid g?rowth of t?he forestry secto?r to benef?it social a?nd environ?mental secu?rity of the 

cou?ntry. 

Taking into accou?nt the inte?rnational e?xperience, t?he basic i?nnovative d?irections o?f 

developme?nt of the Russ?ian forest secto?r needs to focus o?n the processes o?f manufactu?ring 

innov?ation in c?reating new p?roducts, suc?h as advanced b?iofuels, i?nnovative m?aterials used i?n 

modern co?nstruction, a?nd the app?lication o?f new methods o?f manageme?nt of structu?ral units o?f 

modern fo?rest comple?x in the fo?rm of new fo?rms of bus?iness orga?nization t?hat fosters i?nnovative 

deve?lopment of t?he forest co?mplex [8]. 

Based on t?he economic esse?nce of innov?ation, the co?ndition fo?r the imple?mentation o?f 

innovative act?ivity by a?n economic e?ntity shou?ld be the p?resence of suc?h a structu?re that wi?ll form 

the at?mosphere o?f entrepre?neurship a?nd the percept?ion of new oppo?rtunities a?nd measures to 

t?ransform t?he idea into a new a?nd improved p?roduct (se?rvice), a new approach to t?he organization 

o?f manageme?nt [8]. 

As a conseque?nce, the drive?r factor i?n this situ?ation is t?he develop?ment of in?novative a?nd 

active o?rganizatio?ns in the fo?rest comple?x, the esse?nce of whic?h is the use o?f scientif?ic, technic?al, 

intellectu?al potenti?al in orde?r to obtai?n a new product, tec?hnology, se?rvices. 

Currently, i?n Russia, t?he resources t?hat are invested i?n the innov?ation of t?he forest co?mplex 

can not provide h?im a breakt?hrough in i?nnovative deve?lopment. T?he reason is t?hat the fi?nancial 

suppo?rt of the st?ate is aimed m?ainly at t?he initial p?hase of the cyc?le of innov?ation ï at t?he stage o?f 

R &d and is not b?rought to t?he stage o?f industri?al impleme?ntation.  

In connect?ion with t?he above, t?he article p?resents the met?hodology a?nd practic?al 

recomme?ndations re?lated to t?he effective syste?m of financ?ing of innov?ative and act?ive 

organi?zations of t?he forest co?mplex. 

ʂʣʶʯʝʚʳʝ ʩ?ʣʦʚʘ: ʠʥʥʦʚʘʮʠʷ, ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʘʷ ʦʨ?ʛʘʥʠʟʘʮʠʷ, ʣʝʩ?ʥʦʡ 

ʢʦʤʧʣʝ?ʢʩ, ʬʠʥʘʥʩʦ?ʚʦʝ ʩʦʩʪʦʷ?ʥʠʝ. 

Keywords: innovation, i?nnovation-?active org?anization, fo?rest comple?x, financi?al conditio?n. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘʫʯʥʦ ʜʦʢ?ʘʟʘʥʦ, ʯʪʦ ʠ?ʥʥʦʚʘʮʠʦʥʥ?ʘʷ ʜʝʷʪʝʣʴ?ʥʦʩʪʴ ʭʦʟʷ?ʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝ?ʢʪʦʚ 

ʧʨʝʜʩʪ?ʘʚʣʷʝʪ ʩʦʙʦ?ʡ ʢʦʤʧʣʝʢʩ ʥ?ʘʫʯʥʳʭ, ʪʝ?ʭʥʦʣʦʛʠʯʝʩ?ʢʠʭ, ʦʨʛʘʥ?ʠʟʘʮʠʦʥʥʳʭ, ʬ?ʠʥʘʥʩʦʚʳʭ ʠ 

ʢʦ?ʤʤʝʨʯʝʩʢʠʭ ʤʝʨʦ?ʧʨʠʷʪʠʡ, ʥ?ʘʧʨʘʚʣʝʥʥʳ?ʡ ʥʘ ʢʦʤʤʝʨ?ʮʠʘʣʠʟʘʮʠʶ ʥ?ʘʢʦʧʣʝʥʥʳʭ ʟ?ʥʘʥʠʡ, 

ʪʝʭ?ʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫ?ʜʦʚʘʥʠʷ. ʉ?ʣʝʜʦʚʘʪʝʣʴ?ʥʦ, ʨʝʟʫʣʴʪ?ʘʪʦʤ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʡ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ 

?̫ʚʣʷʝʪʩʷ ʥʦ?ʚʘʷ ʧʨʦʜʫʢ?ʮʠʷ, ʫʩʣʫʛ?ʘ ʠʣʠ ʠʭ ʵ?ʢʚʠʚʘʣʝʥʪ ʩ ʥʦ?ʚʳʤʠ ʢʘʯʝʩʪ?ʚʘʤʠ. ʂʘʢ 

ʧʨʦ?ʠʟʚʦʜʥʘʷ, ʜʝ?̫ ʪʝʣʴʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʳʭ ʦʨ?ʛʘʥʠʟʘʮʠʡ ʥ?ʘʧʨʘʚʣʝʥʘ ʥ?ʘ ʧʦʠʩʢ ʠ 

ʨʝ?ʘʣʠʟʘʮʠʶ ʠ?ʥʥʦʚʘʮʠʡ ʚ ʮʝ?ʣʷʭ ʨʘʩʰʠʨʝ?ʥʠʷ ʘʩʩʦʨʪ?ʠʤʝʥʪʘ ʠ ʧʦ?ʚʳʰʝʥʠʷ ʢʘʯʝʩʪ?ʚʘ 

ʧʨʦʜʫʢʮ?ʠʠ, ʩʦʚʝʨʰʝ?ʥʩʪʚʦʚʘʥʠʷ ʪʝ?ʭʥʦʣʦʛʠʠ ʠ ʦʨ?ʛʘʥʠʟʘʮʠʠ ʧʨʦ?ʠʟʚʦʜʩʪʚʘ [9]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦ?ʤ, ʛʦʚʦʨʷ ʦ ʨ?ʘʟʚʠʪʠʠ ʦʪʨ?ʘʩʣʝʡ ʣʝʩʥʦ?ʛʦ ʢʦʤʧʣʝʢʩ?ʘ, ʤʦʞʥʦ ʚ?r ʜʝʣʠʪʴ 

ʯʝʪ?r ʨʝ ʚʝʜʫʱʠ?ʭ ʥʘʧʨʘʚʣʝ?ʥʠʷ, ʚ ʨʘʤ?ʢʘʭ ʢʦʪʦʨʳ?ʭ ʦʩʫʱʝʩʪʚ?ʠʤ ʧʨʦʮʝʩʩ ʠ?ʥʥʦʚʘʮʠʡ, ʘ ʠ?ʤʝʥʥʦ: 

ʩʦʟ?ʜʘʥʠʝ ʠʥʥʦ?ʚʘʮʠʦʥʥʳʭ ʧʨʦ?ʜʫʢʪʦʚ ʚ ʚ?ʠʜʝ ʥʦʚʳʭ ʪʦ?ʚʘʨʦʚ ʩ ʦʩʦʙ?r ʤʠ ʩʚʦʡʩʪ?ʚʘʤʠ; ʩʦʟʜ?ʘʥʠʝ 

ʪʝʭʥʦ?ʣʦʛʠʯʝʩʢʠʭ ʠ?ʥʥʦʚʘʮʠʡ, ʩ?ʚʷʟʘʥʥʳʭ ʩ ʚ?ʥʝʜʨʝʥʠʝʤ ʥʦ?ʚʳʭ ʤʝʪʦʜʦ?ʚ ʚ ʧʨʦʮʝʩʩ 

ʧʨʦʠʟʚʦʜʩʪʚʘ;  ʨʘʟʚʠʪʠʝ ʠʥʥʦʚʘʮʠʦ?ʥʥʳʭ ʧʦʜʭʦ?ʜʦʚ ʚ ʦʙʣʘʩʪ?ʠ ʤʘʨʢʝʪʠʥ?ʛʘ; ʥʘʣʠʯʠʝ ʥʦ?ʚʳʭ 

ʤʝʪʦʜʦ?ʚ ʫʧʨʘʚʣʝʥ?ʠʷ ʩʪʨʫʢʪʫʨ?ʥʳʤʠ ʧʦʜʨʘʟ?ʜʝʣʝʥʠʷʤʠ ʦʨ?ʛʘʥʠʟʘʮʠʡ ʩʦ?ʚʨʝʤʝʥʥʦʛʦ ʣʝʩ?ʥʦʛʦ 

ʢʦʤʧʣʝ?ʢʩʘ [2]. 

ʆʛʨʘʥʠʯʝʥʠʝʤ ʚ ʨ?ʘʟʚʠʪʠʠ ʠʥ?ʥʦʚʘʮʠʦʥʥʦ?ʛʦ ʧʦʪʝʥʮʠ?ʘʣʘ ʷʚʣʷʝʪʩ?̫  ʪʦ, ʯʪʦ ʚ?r ʨʘʱʠʚʘʥʠʝ 

ʣʝʩʦ?ʚ ʧʨʦʮʝʩʩ ʜʦ?ʣʛʠʡ ʠ ʟʘʥ?ʠʤʘʝʪ ʜʝʩʷʪ?ʠʣʝʪʠʷ, ʠʥ?ʥʦʚʘʮʠʦʥʥʳʝ ʨ?ʘʟʨʘʙʦʪʢʠ ʪʨʝʙʫ?ʁ ʪ 

ʟʥʘʯʠʪʝ?ʣʴʥʳʭ ʢʘʧʠʪ?ʘʣʥɹʳʭ ʠ ʵ?ʢʩʧʣʫʘʪʘʮʠʦ?ʥʥʳʭ ʟʘʪʨʘʪ. ʀ?ʥʥʦʚʘʮʠʦʥʥ?r ʡ ʮʠʢʣ ʜʣ?̫  ʣʝʩʥʦʛʦ 

ʢʦ?ʤʧʣʝʢʩʘ ʩʦʩʪʦ?ʠʪ ʠʟ ʩʪʘʜ?ʠʡ: ʥʘʫʯʥʦ?ʡ ʨʘʟʨʘʙʦʪ?ʢʠ; ʵʪʘʧʘ ʚ?ʥʝʜʨʝʥʠʷ ʠ?ʥʥʦʚʘʮʠʦʥʥʦ?ʡ 

ʨʘʟʨʘʙʦʪ?ʢʠ ʚ ʧʨʦʠʟ?ʚʦʜʩʪʚʦ; ʠʟ?ʛʦʪʦʚʣʝʥʠʷ ʧʨʦ?ʤʳʰʣʝʥʥʦʛʦ ʦʙʨ?ʘʟʮʘ; ʧʦʩʪʫ?ʧʣʝʥʠʷ 

ʠʥʥʦ?ʚʘʮʠʦʥʥʦʡ ʧʨʦ?ʜʫʢʮʠʠ ʥʘ ʧʦʪʨʝʙ?ʠʪʝʣʴʩʢʠʡ ʨ?r ʥʦʢ, ʚʳʨʘ?ʞʝʥʥʦʡ ʚ ʢʦ?ʤʤʝʨʮʠʘʣʠʟ?ʘʮʠʠ 

ʧʨʦʝʢʪʘ [8]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʨʘʤʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ, ʦʪʨʘʟʠʤʤʝʪʦʜʦʣʦʛʠʶ ʦʮʝʥʢʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ 

ï ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʘʢ ʧʨʦʮʝʩʩ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʦʩʩʠʠ [6]. ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ 

ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʫʢʦʝʤʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ, ʦʪʚʝʯʘʶʱʠʭ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ, ʘ ʩ ʜʨʫʛʦʡ - ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʢʦʥʲʶʥʢʪʫʨʫ 

ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ [7]. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ   

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠʠʥʥʦʚʘʮʠʦʥʥʦ - 

ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʠʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚʝ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʬʦʨʤʘʣʠʟʫʶʪ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʳʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʮʝʣʷʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ ï ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʨʷʜʫ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠ?̫ , ʧʨʝʜʣʘʛʘʶʪʩʷ ʬʠʥʘʥʩʦʚʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʦ 

ʝʩʪʴ ʠʥʜʠʢʘʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [4].  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ: - 

ʪʝʤʧ ʧʨʠʨʦʩʪʘ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʟʘ ʧʝʨʠʦʜ 

ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʣʝʪ;  

- ʜʦʣʷ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʦ ï 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʧʘʪʝʥʪʘʤ, ʣʠʮʝʥʟʠʦʥʥʳʤ ʩʦʛʣʘʰʝʥʠʷʤ ʠ ʪ.ʜ.);  
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-  ʜʦʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʦʩʪʘʚʣʷʝʤʦʡ ʥʘ ʵʢʩʧʦʨʪ, ʩ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 50 %.  

ɺ ʢʘʯʝʩʪʚʝ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ 

ï ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʝʜʣʦʞʝʥʳ:  

1. ʇʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʇʵʬ):  

ʇʵʬ = ɺʧʨʀʥʇʨ / ʆɹ_ʌʠʥ                                         (1) 

ʛʜʝ ɺʧʨʀʥʇʨ ï ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦ?ʜʫʢʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʳʩ. ʨʫʙ.;  

ʆɹ_ʌʠʥ - ʦʙʱʠʡ ʦʙʲʝ?ʤ ʬʠʥʘʥʩʠʨʦ?ʚʘʥʠʷ, ʪʳʩ. ʨʫʙ.  

ʇʦʢʘʟʘʪʝʣʴ ʦʪʨʘʞʘʝʪ ʩʪʝʧʝʥʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ 

ʝʜʠʥʦʚʨʝʤʝʥʥʦ ʚ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ.  

ʇʨʠ ʕʬ>1 ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ, 

ʧʨʠ ʕʬ=1 ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ, ʧʦʩʢʦʣʴʢʫ ʚʳʨʦʩʣʠ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʤʘʩʰʪʘʙʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʣʫʯʘʝ ʕʬ <1 ï 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦ. 

2.ʀʥʜʠʢʘʪʦʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠʠ (ʀʥʕʌ):  

ʀʥʕʌ= ʆʙʟʪ / ɺʧʨʀʥʕʌ, ʛʜʝ                                                               (2) 

ʆʙʟʪ  - ʦʙʲʝʤ ʩʦʚʦʢʫʧʥʳʭ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʪʯʝʪʥʦʤ ʧʝʨʠʦʜʝ, ʪʳʩ. ʨʫʙ.;  

ɺʧʨʀʥʇʨ - ʚʳʨʫʯʢʘ ʦʪ ʧʨʦ?ʜʘʞʠ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʡ ʧʨʦ?ʜʫʢʮʠʠ ʧʦ ʨʝʟʫ?ʣʴʪʘʪʘʤ 

ʬʠ?ʥʘʥʩʠʨʦʚʘʥ?ʠʷ.  

ʇʨʠ ʀʥʕʌ< 1 ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ, ʧʨʠ ʀʥʕʌ> 1 ï 

ʥʝʵʬʬʝʢʪʠʚʥʦʝ. ɽʩʣʠ ʀʵʬ=1, ʪʦ ʚʳʨʫʯʢʘ ʦʪ ʧʨʜʘʞʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʢʨʳʚʘʝʪ 

ʟʘʪʨʘʪʳ ʥʘ ʠʥʥʦʚʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʛʦʚʦʨʠʪ  ʦ ʪʦʤ, ʯʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ 

ʚʳʚʝʜʝʥ ʥʘ ʨʳʥʦʢ.  

ʀʥʜʠʢʘʪʦʨ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 

ʧʣʘʥʦʤʝʨʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʬʦʨʩʠʨʦʚʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʚʦʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʡ.   

3. ʇʦʢʘʟʘʪʝʣʴ ʙʶʜʞʝʪʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪʳ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦ-ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʝʡ ʩʫʤʤʳ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ.  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀ?ʍ ʆɹʉʋɾɼɽʅʀɽ 

ʈʘʩʯʝʪ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʩʣʝʜʫʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ: ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʣʝʜʩʪʚʠʝ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʳʧʫʩʪʠʪʴ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʣʘʥʫ ʨʘʟʚʠʪʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦ-

ʘʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ; ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʟʘʪʨʘʪʳ ʬʠʥʘʥʩʦʚʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʡ; ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʮʝʣʦʤ [3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠ?̫  ʠʥʥʦʚʘʮʠʦʥʥʦ ï ʘʢʪʠʚʥʳʭ ʦʨʛʘʥʠʟ?ʮʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʧʦʚʳʰʝʥʠʶ 
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ʵʬʬʝʢʪʠʚʥʦʩʪ?ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪ?ʘʢʞʝ ʘʢʪʠʚʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʣʝʩʥʦʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ 

ʚ ʮʝʣʦʤ.   

 

ɺʓɺʆɼʓ 

ɺ ʢʘʯʝʩʪʚʝ ʚ?r ʚʦʜʘ ʦʪʤʝʪ?ʠʤ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʟ?ʘʧʣʘʥʠʨʦʚʘ?ʥʥʳʭ ʤʝʨʦʧʨ?ʠʷʪʠʡ ʧʦ ʦ?ʮʝʥʢʝ 

ʬʠʥʘ?ʥʩʦʚʦʛʦ ʩʦʩʪʦ?̫ ʥʠʷ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʡ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ ʦʨ?ʛʘʥʠʟʘʮʠʠ, ʩʫʙʲʝ?ʢʪʘ ʣʝʩʥʦʛʦ 

ʢʦ?ʤʧʣʝʢʩʘ, ʧʦʟ?ʚʦʣʷʝʪ ʦʙʝʩ?ʧʝʯʠʪʴ ʜʦʩʪ?ʠʞʝʥʠʝ ʩʣʝ?ʜʫʶʱʠʭ ʨʝʟʫ?ʣʴʪʘʪʦʚ: ʧʦ?ʚʳʰʝʥʠʝ ʫʨʦ?ʚʥʷ 

ʠʥʥʦʚʘ?ʮʠʦʥʥʦʛʦ ʨ?ʘʟʚʠʪʠʷ ʚʩ?ʣʝʜʩʪʚʠʝ ʦʩ?ʚʦʝʥʠʷ ʥʦʚ?r ʭ ʪʝʭʥʦʣʦ?ʛʠʡ, ʨʘʟʨʘʙʦʪ?ʢʠ ʠ ʚʳʧʫʩ?ʢʘ 

ʠʥʥʦʚʘʮ?ʠʦʥʥʦʡ ʧʨʦ?ʜʫʢʮʠʠ ʩʦʛ?ʣʘʩʥʦ ʩʪʨʘʪʝ?ʛʠʯʝʩʢʦʤʫ ʧ?ʣʘʥʫ ʨʘʟʚʠʪ?ʠʷ ʦʨʛʘʥʠʟ?ʘʮʠʠ; 

ʦʧʪʠ?ʤʠʟʘʮʠʷ ʟʘʪʨ?ʘʪ ʬʠʥʘʥʩʦ?ʚʳʭ, ʧʨʦʠʟ?ʚʦʜʩʪʚʝʥʥʳ?ʭ ʠ ʪʨʫʜʦʚ?r ʭ ʨʝʩʫʨʩʦ?ʚ ʥʘ ʨʘʟʨʘʙʦʪ?ʢʫ ʠ 

ʚʥʝʜʨʝ?ʥʠʝ ʠʥʥʦʚʘ?ʮʠʡ; ʨʝʘʣʠʟ?ʘʮʠʷ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ ʨʘʟ?ʚʠʪʠʷ ʚ ʜʦ?ʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩ?ʧʝʢʪʠʚʝ ʠ ʜʨ [5].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝ?ʜʩʪʘʚʣʝʥʥʳ?ʭ ʚ ʩʪʘʪʴʝ ʧʨʝ?ʜʣʦʞʝʥʠʡ ʧʦ ʬʦʨ?ʤʠʨʦʚʘʥʠʶ ʩ?ʠʩʪʝʤʳ 

ʬʠʥ?ʘʥʩʠʨʦʚʘʥʠ?̫  ʠʥʥʦʚʘʮʠʦʥʥʦ ï ʘʢʪʠʚʥʳ?ʭ ʦʨʛʘʥʠʟʘ?ʮʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ  ʧʦ?ʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪ?ʠ ʬʠʥʘʥʩʠʨʦ?ʚʘʥʠʷ ʠʭ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ, ʘ ʪ?ʘʢʞʝ ʘʢʪʠʚ?ʠʟʘʮʠʠ ʠʥʥʦ?ʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨ?ʠʚʣʝʯʝʥʠʶ ʠ?ʥʚʝʩʪʠʮʠʡ ʚ ʣʝʩ?ʥʦʡ ʢʦʤʧʣʝ?ʢʩ ʈʦʩʩʠʠ ʚ ʮʝ?ʣʦʤ. 
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ɸʥʥʦʪʘʮʠʷ: ʊʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʦʣʴʢʦ ʥʦʚʠʟʥʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʦʪʨʘʞʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʫʶ ʧʨʠ ʧʦʤʦʱʠ ʨʘʮʠʦʥʘʣʴʥʳʭ, ʣʦʛʠʯʝʩʢʠʭ ʫʤʦʟʘʢʣʶʯʝʥʠʡ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ ʪʦʡ ʩʬʝʨʳ, ʛʜʝ ʦʥʘ 

ʧʨʦʷʚʣʷʝʪʩʷ. ʀʥʪʝʣʣʝʢʪʫ?ʘʣʴʥʘʷ ʜʝʷʪʝ?ʣʴʥʦʩʪʴ ʷʚ?ʣʷʝʪʩʷ ʫʤʩʪ?ʚʝʥʥʳʤ ʪʨʫʜʦʤ ʯʝʣʦʚʝʢʘ, 

ʟʘʚʝʨʰʘʶ?ɦ ʝʛʦʩʷ ʩʦʟʜʘʥʠʝʤ ʥʦ?ʚʦʛʦ, ʪʚʦʨʯʝʩ?ʢʠ ʩʘʤʦʩʪʦ?̫ ʪʝʣʴʥʦʛʦ ʨʝʟʫ?ʣʴʪʘʪʘ (ʈʀɼ). 

ɸʢʪʫʘʣʴʥʳʤʠ ʩʪ?ʘʥʦʚʷʪʩʷ ʚʦ?ʧʨʦʩʳ ʟʘʢʨʝʧʣʝʥʠʷ ʟ?ʘ ʨʘʟʨʘʙʦʪʯ?ʠʢʦʤ ʩʚʦʠʭ ʧʨ?ʘʚ ʥʘ 

ʨʝʟʫ?ʣʴʪʘʪʳ ʩʚʦʝ?ʛʦ ʪʚʦʨʯʝʩʪ?ʚʘ ʠ ʦʮʝʥʢʠ ʠʭ ʨʳʥʦʯʥʦ?ʡ ʩʪʦʠʤʦʩʪ?ʠ, ʚ ʩʣʫʯʘʝ ʧʦ?ʠʩʢʘ 

ʧʦʪʝʥʮʠʘʣ?ɹʥʦʛʦ ʠʥʚʝʩʪʦʨ?ʘ. ʀ ʝʩʣʠ ʚ ʈʦʩʩ?ʠʡʩʢʦʡ ʌʝʜʝʨ?ʘʮʠʠ ʟʘʢʨʝ?ʧʣʝʥʠʝ ʧʨʘ?ʚ ʥʘ ʈʀɼ 

ʨʝ?ʛʣʘʤʝʥʪʠʨʫʝʪʩ?̫  ʟʘʢʦʥʦʜʘʪʝ?ʣʴʥʦʡ ʙʘʟʦ?ʡ, ɻʨʘʞʜʘʥʩ?ʢʠʤ ʂʦʜʝʢʩʦ?ʤ ʈʌ, ʪʦ ʧʨʦ?ʮʝʩʩ 

ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦ?ʠʤʦʩʪʠ ʠʩʢ?ʣʶʯʠʪʝʣʴʥʳ?ʭ (ʠʤʫʱʝʩʪ?ʚʝʥʥʳʭ) ʧʨ?ʘʚ ʥʘ ʈʀɼʚ ʜʝʥʝʞʥʦʤ 

ʚ?r ʨʘʞʝʥʠʠ, ʠʣʠ ʦʮʝʥʢʘ ʠʥʪʝ?ʣʣʝʢʪʫʘʣʴʥʦ?ʡ ʩʦʙʩʪʚʝʥ?ʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʜʦʩʪ?ʘʪʦʯʥʦ ʩʣʦ?ʞʥʳʤ 

ʚʦʧʨʦʩʦ?ʤ ʜʣʷ ʨʷʜʘ ʭʦʟ?̫ ʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝ?ʢʪʦʚ [9]. 

ɺ ʫʩʣʦʚʠʷʭ ʩʝ?ʛʦʜʥʷʰʥʠʭ ʨʝ?ʘʣʠʡ, ʨʘʟʚ?ʠʪʠʝ ʠʥʥʦʚ?ʘʮʠʦʥʥʳʭ ʧʨʦ?ʮʝʩʩʦʚ ʪʘʢ?ʞʝ ʥʘ 

ʧʨʷʤʫ?ʁ  ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʦ?ʮʝʥʢʦʡ ʈʀɼ, ʯʪʦ ʦʙʫʩ?ʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʛʥʦʟ?ʠʨʦʚʘʥʠʷ 

?ɻʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪ?ʘ ʦʪ ʨʝʘʣʠʟ?ʘʮʠʠ ʟʘʧʣʘ?ʥʠʨʦʚʘʥʥʳʭ ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʭ ʩʪʨʘʪʝʛʠʡ ʠ 

ʧʨʦʝʢʪʦʚ [3]. 

https://elibrary.ru/contents.asp?id=34838248
https://elibrary.ru/contents.asp?id=34838248&selid=32660499
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ʊʘʢʠʤ ʦʙʨʘʟʦ?ʤ ʚ ʜʘʥʥʦʡ ʩʪ?ʘʪʴʝʧʨʝʜʩʪʘʚʣʝʥʘ ʦ?ʮʝʥʢʘ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ 

ʈʀɼ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʢʘʟʘʪʝʣ?̫ ʤʠ ʦʙʝʩʧʝʯʝ?ʥʥʦʩʪʠ ʨʝʩʫʨʩ?ʘʤʠ, ʢʦʥʢʫʨʝ?ʥʪʦʩʧʦʩʦʙʥʦʩʪ?ʠ ʠ 

ʨʠʩʢʦʚʳʝ ʘʩ?ʧʝʢʪʳ.  

Summary: The creative act?ivity of m?an presupposes o?nly the nove?lty of the resu?lts of suc?h 

activity, w?hile the i?ntellectua?l activity re?flects the act?ivity carr?ied out wit?h the help o?f rational, 

log?ical conclus?ions. As a conseque?nce, human inte?llectual act?ivity sign?ificantly a?ffects the 

deve?lopment of t?he sphere w?here it is m?anifested. I?ntellectua?l activity is t?he mental wo?rk of a 

pe?rson, culm?inating in the creatio?n of a new, c?reatively i?ndependent resu?lt (RID).  

The issues o?f securing t?he develope?r's rights to t?he results o?f his work a?nd assessi?ng their 

m?arket value, i?n the case o?f searching fo?r a potent?ial investo?r, become re?levant. And if in the 

Russ?ian Federat?ion the co?nsolidatio?n of rights to R?ID is regu?lated by t?he legislat?ive framewo?rk, the 

Civ?il Code of t?he Russian Fede?ration, the p?rocess of dete?rmining the v?alue of exc?lusive (prope?rty) 

rights to R?ID in monet?ary terms, o?r the evalu?ation of i?ntellectua?l property re?mains a rat?her 

comple?x issue fo?r a number o?f economic e?ntities.  

In today's re?ality, the deve?lopment of i?nnovation p?rocesses is also di?rectly cor?related with 

the assess?ment of the R?ID, which is due to t?he need to p?redict the eco?nomic effect o?f the 

imple?mentation o?f the plan?ned innovat?ion strateg?ies and projects.  

Thus, this a?rticle prese?nts an assess?ment of the i?nnovative pote?ntial of RID, including 

i?ndicators o?f resource e?ndowment, co?mpetitiveness a?nd risk aspects. 

ʂʣʶʯʝʚʳʝ ʩ?ʣʦʚʘ:ʨʝʟʫʣʴʪʘʪʳ ʠ?ʥʪʝʣʣʝʢʪʫʘ?ʣʴʥʦʡ ʜʝʷʪʝ?ʣʴʥʦʩʪʠ, ʠ?ʥʥʦʚʘʮʠʠ, 

ʠ?ʥʚʝʩʪʠʮʠʠ, ʥʝʤʘʪʝʨʠʘʣʴʥʳʝ ʘ?ʢʪʠʚʳ, ʦʮʝ?ʥʢʘ ʘʢʪʠʚʦ?ʚ. 

Keywords:results of i?ntellectua?l activity, i?nnovations, i?nvestments, i?ntangible assets, asset 

v?aluation. 

 

ɺɺɽɼɽʅʀɽ 

ʆʮʝʥʢʘʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪ?ʚʝʥʥʦʩʪʠ ʷ?ʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ 

ʠʟʫʯʝʥ?ʥʳʤ ʧʨʦʮʝʩʩʦʤ. ɺʦ ʤ?ʥʦʛʦʤ ʵʪʦ ʩ?ʚʷʟʘʥʦ ʩ ʪʝ?ʤ, ʯʪʦ, ʨʳʥʦʢ, ʥ?ʘ ʢʦʪʦʨʦʤ ʦʙʨ?ʘʱʘʶʪʩʷ 

ʦʙʲʝ?ʢʪʳ, ʧʦʣʫʯ?ʘʝʤʳʝ ʚ ʨʝʟʫ?ʣʴʪʘʪʝ ʦʩʫ?ɦ ʝʩʪʚʣʝʥʠʷ ʠ?ʥʪʝʣʣʝʢʪʫʘ?ʣʴʥʦʡ ʜʝʷʪʝ?ʣʴʥʦʩʪʠ, 

ʥ?ʘʭʦʜʠʪʩʷ ʥ?ʘ ʥʘʯʘʣʴʥʦ?ʡ ʩʪʘʜʠʠ ʩ?ʚʦʝʛʦ ʬʦʨʤ?ʠʨʦʚʘʥʠʷ ʠ ʨ?ʘʟʚʠʪʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ 

ʘ?ʣʛʦʨʠʪʤʘ ʦ?ʮʝʥʢʠ ʈʀɼ ʪʘʢʞʝ ʩʚʷʟ?ʘʥʦ ʩ ʨʷʜʦʤ ʩ?ʣʦʞʥʦʩʪʝʡ, ʘ ʠ?ʤʝʥʥʦ: ʵʢʦ?ʥʦʤʠʢʦ-ʧʨʘʚʦʚʦʡ 

ʩ?ʧʝʮʠʬʠʢʦʡ ʦʙʲʝ?ʢʪʘ ʦʮʝʥʢʠ ʠ ʩ?ʣʘʙʦʡ ʧʨʦʨ?ʘʙʦʪʢʦʡ ʤʝʪʦʜʠʯʝʩ?ʢʠʭ ʘʩʧʝʢʪʦ?ʚ [7]. 

ʇʦʤʠʤʦ ʵʪʦ?ʛʦ, ʙʦʣʴʰʦʝ ʚ?ʥʠʤʘʥʠʝ ʚ ʧʨʦ?ʮʝʩʩʝ ʧʨʦʚʝ?ʜʝʥʠʷ ʦʮʝʥ?ʢʠ ʠʥʪʝʣʣʝ?ʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪ?ʚʝʥʥʦʩʪʠ ʥʝʦʙ?ʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʢʣ?ʁ ʯʝʚʳʤ ʨʠʩ?ʢʘʤ, ʩʚʷʟʘ?ʥʥʳʤ ʩ ʦʩʚʦʝ?ʥʠʝʤ ʠ 

ʠʩʧʦ?ʣʴʟʦʚʘʥʠʝʤ ʈʀɼ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩ?ʣʷʭ, ʚ ʪʦʤ ʯ?ʠʩʣʝ ʨʠʩʢʘ?ʤ ʥʝ ʜʦʩʪʠʞʝ?ʥʠʷ 

ʪʝʭʥʠʯʝʩ?ʢʠʭ, ʵʢʦʥʦ?ʤʠʯʝʩʢʠʭ, ʵ?ʢʩʧʣʫʘʪʘʮʠʦ?ʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩ?ʢʠʭ ʭʘʨʘʢʪʝʨ?ʠʩʪʠʢ [4]. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ, ʧʨ?ʠ ʫʯʝʪʝ ʚʳ?h ʝʠʟʣʦʞʝʥʥ?r ʭ ʬʘʢʪʦʨʦ?ʚ, ʦʮʝʥʢʘ ʈ?ʀɼ, ʨʘʩʩʤʘʪʨ?ʠʚʘʝʪʩʷ 

ʚʦ ʚʟ?ʘʠʤʦʩʚʷʟʠ ʩ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʘʢ ʦʩʥʦʚʳ ʜ?ʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʈʀɼ. 

ʇʨʠʤʝ?ʥʠʪʝʣʴʥʦ ʢ ʈʀɼ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝ?ʥʮʠʘʣ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʚʦʟʤʦ?ʞʥʦʩʪʴ 

ʚʳʧʫʩʢʘ ʠ?ʥʥʦʚʘʮʠʦʥʥʦ?ʛʦ ʧʨʦʜʫʢʪʘ ʠʣʠ ʦʢʘʟ?ʘʥʠʷ ʠʥʥʦʚ?ʘʮʠʦʥʥʦʡ ʫʩ?ʣʫʛʠ ʟʘ ʩʯʝʪ ʠ?ʤʝʶʱʠʭʩʷ 

ʚ ʨ?ʘʩʧʦʨʷʞʝʥʠ?ʠ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʡ ʦʨʛʘʥ?ʠʟʘʮʠʠ ʨʝʩʫʨʩʦ?ʚ. ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝ?ʥʮʠʘʣ ʈʀɼ 

ʦʪʦ?ʞʜʝʩʪʚʣʷʝʪʩʷ ʩ ʵʢʦʥʦʤʠʯʝʩ?ʢʠʤ ʵʬʬʝʢʪʦ?ʤ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʈ?ʀɼ, ʩʚʷʟʘʥ?ʥʳʤ ʩ 

ʠʥʚʝʩʪ?ʠʮʠʷʤʠ ʚ ʨ?ʘʟʨʘʙʦʪʢʫ, ʟ?ʘʧʫʩʢ ʧʨʦʠʟ?ʚʦʜʩʪʚʘ ʠ ʚ?r ʧʫʩʢ ʧʨʦʜʫ?ʢʪʘ.ʊʦ ʝʩʪʴ ʈʀ?ɼ ʚʳʩʪʫʧʘʝʪ 
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ʤʦʪʠʚʘʪʦʨʦʤ ʠʥʚʝʩʪʠʮʠ?ʡ ʚ ʠʥʥʦʚʘ?ʮʠʠ, ʧʨʠ ʵʪʦ?ʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝ?ʢʪ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʦʙʲʝʤ?ʘʭ ʧʨʦʜʘʞ ʙʫ?ʜʫʱʝʡ ʧʨʦʜʫ?ʢʮʠʠ, ʨʘʟʚʠʪʠʠ ʠ ʨʦʩʪʝ ʩ?ʤʝʞʥʳʭ ʚʠʜʦ?ʚ ʜʝʷʪʝʣʴʥʦʩʪ?ʠ [2].  

 

ʎɽʃʔ ʀʉʉʃɽ?ɼʆɺɸʅʀʗ 

ɺ ʨʘʤʘʭ ʜʘ?ʥʥʦʡ ʩʪʘʪʴ?ʠ, ʦʪʨʘʟʠʤ ʤʝʪʦ?ʜʦʣʦʛʠʶ ʦʮʝ?ʥʢʠ ʬʠʥʘʥʩ?ʠʨʦʚʘʥʠʷ ʨʝʟʫ?ʣʴʪʘʪʦʚ 

ʠʥʪʝ?ʣʣʝʢʪʫʘʣʴʥʦ?ʡ ʜʝʷʪʝʣʴʥʦʩʪ?ʠ, ʜʣʷ ʨʘʩʯʝʪʦ?ʚ ʧʨʦʛʥʦʟʘ ʵʬʬʝ?ʢʪʠʚʥʦʩʪʠ ʈ?ʀɼ ʧʨʠ ʚʳʙʦʨʝ 

ʨʝ?h ʝʥʠʡ ʦʪʥʦʩ?ʠʪʝʣʴʥʦ ʠʥ?ʚʝʩʪʠʮʠʡ ʚ ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʝ ʧʨʦʝʢʪʳ.  

 
ʄɸʊɽʈʀɸʃ ʀ ʄ?ɽʊʆɼʓ ʀʉʉʃ?ɽɼʆɺɸʅʀʗ   

ɺ ʤʝʪʦʜʦʣʦ?ʛʠʠ ʦʮʝʥʢʠ ʈ?ʀɼ, ʥʝʦʙʭʦ?ʜʠʤʦ ʫʯʠʪʳ?ʚʘʪʴ ʤʥʦʛʦʦʙʨ?ʘʟʠʝ ʪʠʧʦʚ 

ʠʥʥʦ?ʚʘʮʠʦʥʥʳʭ ʦʨ?ʛʘʥʠʟʘʮʠʡ, ʩ?ʧʦʩʦʙʦʚ ʦʩʫ?ɦ ʝʩʪʚʣʝʥʠʷ ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʭ ʧʨʦʮʝʩʩʦ?ʚ, ʫʩʣʦʚʠʡ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʠ ʧʨʦʯ?ʠʭ ʚʘʞʥʳʭ ʭ?ʘʨʘʢʪʝʨʠʩʪ?ʠʢ ʧʨʝʜʤʝʪ?ʥʦʡ ʦʙʣʘʩʪ?ʠ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʛʦ 

ʧʦʪʝ?ʥʮʠʘʣʘ, ʨʠʩʫʥʦʢ 1.  

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠ?ʥʪʝʣʣʝʢʪʫʘ?ʣʴʥʦʡ ʜʝʷʪʝ?ʣʴʥʦʩʪʠ 

 

ɺ ʦʙʱʝʤʩʫʱʝʩʪʚʫʝʪ ʨ?̫ ʜ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʦ?ʮʝʥʠʚʘʝʪʩʷ ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʡ 

ʧʦʪʝʥʮʠ?ʘʣ:  

ï ʠʥʥʦʚʘʮʠʦ?ʥʥʘʷ ʦʨʛʘʥ?ʠʟʘʮʠʷ ʤʦʞʝʪ ʧʦ?ʢʫʧʘʪʴ ʛʦʪʦ?ʚʳʝ ʧʘʪʝʥʪ?r  ʠʣʠ ʩʘʤʦʩʪʦ?̫ ʪʝʣʴʥʦ 

ʦʩʫ?ɦ ʝʩʪʚʣʷʪʴ ʅʀʆʂʈ;  

ï ʅʀʆʂʈ ʚʳʧʦʣʥʷʶʪʩ?̫  ʧʨʦʝʢʪʥʳ?ʤ ʩʧʦʩʦʙʦʤ, ʢ?ʘʞʜʳʡ ʧʨʦʝ?ʢʪ ʠʩʧʦʣʴʟʫʝʪ ʥʝ?ʢʦʪʦʨʳʡ 

ʥʘʙʦʨ ʨʝʩʫʨʩʦ?ʚ (ʬʠʥʘʥʩʦ?ʚʳʭ, ʤʘʪʝʨ?ʠʘʣʴʥʦ-ʪʝʭ?ʥʠʯʝʩʢʠʭ, ʚʨʝ?ʤʝʥʥʳʭ ʠ ʠ?ʥʬʦʨʤʘʮʠʦʥ?ʥʳʭ), 

ʢʘʞʜ?r ʡ ʠʟ ʨʝʩʫʨʩʦ?ʚ ʠʤʝʝʪ ʜʦ?ʣʶ ʚ ʦʙʲʝʤʝ ʚ?r ʜʝʣʝʥʥʳʭ ʩʨʝ?ʜʩʪʚ ʠ ʧʨʦʝ?ʢʪʥʳʭ ʟʘʪʨ?ʘʪʘʭ, 

ʜʦʩʪ?ʘʪʦʯʥʦʩʪʴ ʠ?ʣʠ ʥʝʭʚʘʪʢ?ʘ ʨʝʩʫʨʩʦʚ ʫʩʪ?ʘʥʘʚʣʠʚʘʝʪʩ?̫  ʧʨʠ ʧʦʤʦ?ɦ ʠ ʩʦʠʟʤʝʨʝ?ʥʠʷ 

ʚʳʜʝʣʝ?ʥʥʳʭ ʩʨʝʜʩʪ?ʚ ʠ ʥʝʦʙʭʦ?ʜʠʤʳʭ ʟʘʪʨ?ʘʪ;  

ï ʨʝʟʫʣʴʪʘʪ?r  ʚʳʧʦʣʥʝʥ?ʥʳʭ ʅʀʆʂʈ ʠʤʝʶʪ ʨʳʥʦʯ?ʥʫʶ ʩʪʦʠʤʦʩʪ?ɹ  ʠ ʟʘʱʠʱʘ?ʁ ʪʩʷ 

ʘʚʪʦʨʩ?ʢʠʤ ʧʨʘʚʦʤ;  

ʆʮʝʥʢʘ ʈʀɼ 

ʌʠʥʘʥʩʦ-

ʚʳʝ 

ʨʝʩʫʨʩʳ 

(ʌʈʩ) 

ɺ

ʨʝʤʝʥ-

ʥʳʝ 

ʨʝʩʫʨʩʳ 

(ɺʈʩ) 

ʊ

ʨʫʜʦʚʳʝ 

ʨʝʩʫʨʩ?r  

(ʊʈʩ) 

ʄ

ʘʪʝʨʠ-

ʘʣʴʥʳʝ 

ʨʝʩʫʨʩʳ 

(ʄʈʩ) 

ɺ

ʨʝʤʝʥ-

ʥʳʝ 

ʨʝʩʫʨʩʳ 

(ɺʈʩ) 

ʀ

ʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ 

ʨʝʩʫʨʩʳ 

(ʀʈʩ) 

ʉʪʝʧʝʥʴ ʚʣ?ʠʷʥʠʷ ɺʥʫʪʨʝʥʥʠʝ 

ʨ?ʠʩʢʠ 

ʨʝʘʣʠʟ?ʘʮʠʠ 

ʠʥʥʦʚ?ʘʮʠʦʥʥʦʛʦ 

ʧʨʦʝ?ʢʪʘ 

ɺʥʫʪʨʝʥ

ʥʠʝ ʨ?ʠʩʢʠ 

ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʚ?ʥʝʜʨʝʥʠʷ ʈ?ʀɼ 
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ï ʠʥʥʦʚʘʮʠʦ?ʥʥʘʷ ʦʨʛʘʥ?ʠʟʘʮʠʷ ʤʦʞʝʪ ʚ?r ʧʫʩʢʘʪʴ ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʝ ʧʨʦʜʫʢʪ?r  ʠ ʧʦʣʫʯʘʪ?ɹ  

ʧʨʠʙʳʣʴ ʦʪ ʠ?ʭ ʢʦʤʤʝʨʮʠ?ʘʣʠʟʘʮʠʠ;  

ï ʠʥʥʦʚʘʮʠʦ?ʥʥʘʷ ʦʨʛʘʥ?ʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʦ?ʜʘʚʘʪʴ ʧʨʘ?ʚʘ ʥʘ ʠʩʧʦ?ʣʴʟʦʚʘʥʠʝ ʨʝʟʫ?ʣʴʪʘʪʦʚ 

ʠʥʪʝ?ʣʣʝʢʪʫʘʣʴʥʦ?ʡ ʜʝʷʪʝʣʴʥʦʩʪ?ʠ ʟʘ ʧʨʦʮʝ?ʥʪ ʦʪ ʧʨʠʙ?r ʣʠ ʧʦʢʫʧʘʪʝ?ʣʷ ʧʨʘʚ;  

ï ʵʢʦʥʦʤʠʯʝʩ?ʢʘʷ ʵʬʬʝʢʪ?ʠʚʥʦʩʪʴ ʈʀ?ɼ ʨʘʚʥʘ ʚʦʟ?ʚʨʘʪʫ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʮʝʥʠʚʘʝʪʩ?̫  

ʯʝʨʝʟ ʠʥ?ʥʦʚʘʮʠʦʥʥʳ?ʡ ʧʦʪʝʥʮʠʘ?ʣ ʧʨʠ ʬʦʨʤ?ʠʨʦʚʘʥʠʠ ʙ?ʠʟʥʝʩ-ʧʣʘʥ?ʘ, ʢʦʛʜʘ ʬʦʨ?ʤʠʨʫʝʪʩʷ 

ʧʨʦ?ʛʨʘʤʤʘ ʠʩʩ?ʣʝʜʦʚʘʥʠʡ ʠʟ ʧʨʦ?h ʝʜʰʠʭ ʢʦʥ?ʢʫʨʩ ʟʘʷʚʦ?ʢ ʥʘ ʧʦʣʫʯʝ?ʥʠʝ ʛʨʘʥʪʘ [6].  

ʀʪʘʢ, ʦʮʝʥ?ʢʘ ʈʀɼ ʜʦʣʞʥʘ ʦʩʫ?ɦ ʝʩʪʚʣʷʪʴʩ?̫  ʧʦ ʯʝʪʳʨʝ?ʤ ʨʝʩʫʨʩʥʳʤ ʛʨʫʧʧʘʤ 

ʧʦʢʘʟʘʪʝʣʝ?ʡ: ʬʠʥʘʥʩʦʚ?r ʝ, ʤʘʪʝʨʠ?ʘʣʴʥʳʝ, ʪʨʫ?ʜʦʚʳʝ ʠ ʠʥʬʦʨ?ʤʘʮʠʦʥʥʳʝ. 

ʌʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩ?r  ʨʘʚʥʳ ʩʫ?ʤʤʝ ʜʝʥʝʞʥ?r ʭ ʠʥʚʝʩʪʠ?ʮʠʡ ʚ ʅʀʆʂʈ.  

ɺʨʝʤʝʥʥʳʝ ʨʝʩʫʨʩ?r  ʦʮʝʥʠʚʘʶʪʩ?̫  ʚ ʜʥʷʭ, ʧʦ?ʣʫʯʘʝʤʳʭ ʢ?ʘʢ ʨʘʟʥʠʮʘ ʧ?ʣʘʥʦʚʳʭ ʜʘʪ 

ʦ?ʢʦʥʯʘʥʠʷ ʠ ʥ?ʘʯʘʣʘ ʨʘʙʦʪ.  

ʊʨʫʜʦʚʳʝ ʨʝʩʫʨʩ?r  ʨʘʩʩʯʠʪʳ?ʚʘʶʪʩʷ ʢʘʢ ʧʨʦ?ʠʟʚʝʜʝʥʠʝ ʢʦ?ʣʠʯʝʩʪʚʘ ʚʨʝ?ʤʝʥʥʳʭ 

ʨʝʩʫʨʩʦ?ʚ ʥʘ ʩʨʝʜʥ?ʁ ʶ ʩʪʦʠʤʦʩʪ?ɹ  ʨʘʙʦʯʝʛʦ ʚʨʝ?ʤʝʥʠ ʠ ʢʦʣ?ʠʯʝʩʪʚʦ ʟʘ?ʜʝʡʩʪʚʦʚʘʥ?ʥʳʭ ʚ ʨʘʙʦʪ?ʘʭ 

ʣʠʮ.  

ʄʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩ?r  ʚʳʨʘʞʘʶʪʩ?̫  ʚ ʩʪʦʠʤʦʩʪ?ʠ ʠʩʧʦʣʴʟʫʝ?ʤʦʛʦ ʚ ʭʦʜʝ ʅʀʆʂʈ 

ʦʙʦʨʫʜʦʚʘ?ʥʠʷ, ʤʘʪʝʨ?ʠʘʣʦʚ, ʵʥʝʨ?ʛʠʠ [10].  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩ?r  ʩʢʣʘʜʳʚʘ?ʁ ʪʩʷ ʠʟ ʟʘʪʨ?ʘʪ ʥʘ ʧʨʠʦʙʨʝʪʝ?ʥʠʝ ʧʨʦʛʨʘ?ʤʤʥʦʛʦ 

ʦʙʝʩ?ʧʝʯʝʥʠʷ, ʪʨ?ʘʬʠʢʘ ʢʦʤʤʫ?ʥʠʢʘʮʠʦʥʥʳ?ʭ ʫʩʣʫʛ, ʘ ʪ?ʘʢʞʝ ʧʨʠʦʙʨʝʪʝ?ʥʠʷ ʥʝʦʙʭʦ?ʜʠʤʳʭ 

ʧʦʣʝʟ?ʥʳʭ ʟʥʘʥʠʡ ʠ ʜ?ʘʥʥʳʭ ʥʘ ʤ?ʘʪʝʨʠʘʣʴʥʳ?ʭ ʥʦʩʠʪʝʣʷ?ʭ, ʜʦʩʪʫʧ ʢ ʧ?ʣʘʪʥʳʤ ʤʠʨʦ?ʚʳʤ 

ʠʥʬʦʨʤ?ʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩ?ʘʤ [1].  

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉ?ʃɽɼʆɺɸʅʀʗ ʀ ʀ?ʍ ʆɹʉʋɾɼɽʅ?ʀɽ 

ʆʮʝʥʢʘ ʈʀɼ ʧʦʟ?ʚʦʣʠʪ ʦʜʥʦ?ʚʨʝʤʝʥʥʦ ʫ?ʚʝʣʠʯʠʪʴ ʠ?ʥʬʦʨʤʘʪʠʚʥʦʩʪ?ɹ  ʠʥʚʝʩʪʦʨʦ?ʚ ʚ 

ʨʘʤʢʘʭ ʠ?ʥʥʦʚʘʮʠʦʥʥʦ?ʛʦ ʧʦʪʝʥʮʠ?ʘʣʘ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝ?ʢʪʠʚʥʦʩʪʴ ʬʠ?ʥʘʥʩʦʚʦʛʦ ʫ?ʧʨʘʚʣʝʥʠʷ 

ʭʦʟ?̫ ʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ ʟʘ ʩʯʝʪ ʠʩ?ʧʦʣʴʟʦʚʘʥʠ?̫  ʬʠʥʘʥʩʦʚ?r ʭ ʧʦʢʘʟʘʪʝ?ʣʝʡ: ʨʝʥʪʘʙʝʣ?ɹ ʥʦʩʪʠ, 

ʣʠ?ʢʚʠʜʥʦʩʪʠ, ʧʣʘʪʝʞʝʩ?ʧʦʩʦʙʥʦʩʪʠ, ʜʝʣʦ?ʚʦʡ ʘʢʪʠʚʥʦʩʪ?ʠ ʠ ʜʨ. ʠ ʥʝʬ?ʠʥʘʥʩʦʚʳʭ ʧʦ?ʢʘʟʘʪʝʣʝʡ, 

ʭ?ʘʨʘʢʪʝʨʠʟʫ?ʁ ʱʠʭʚʥʫʪʨʝʥʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ [8]. ɼʘʣʝʝ, ʦʮʝ?ʥʢʘ ʧʦʟʚʦʣ?̫ ʝʪ ʥʠʚʝʣʠʨʦ?ʚʘʪʴ 

ʨʷʜ ʦʩʥʦʚʥʳʭ ʚ?ʥʫʪʨʝʥʥʠʭ ʠ ʚ?ʥʝʰʥʠʭ ʚʠʜʦ?ʚ ʨʠʩʢʦʚ, ʪ?ʘʢʠʭ ʢʘʢ: ʧʦʣʫʯʝʥʠʝ ʦʪʨʠʮʘʪʝ?ʣʴʥʦʛʦ 

ʥʘʫʯ?ʥʦʛʦ ʨʝʟʫʣ?ɹ ʪʘʪʘ; ʬʠʥʘʥʩʦʚʳʝ ʧʦʪʝʨʠ ʚ?ʣʦʞʝʥʥʳʭ ʩʨʝ?ʜʩʪʚ; ʦʪʨʠʮʘʪʝʣʴʥʳʡ 

?ɻʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝ?ʢʪ ʧʨʠ ʚʥʝ?ʜʨʝʥʠʠ; ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚ?ʣʠʷʥʠʝ ʠʥʥʦ?ʚʘʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ 

ʩʬʝʨ?r  ʜʝʷʪʝʣʴʥʦʩʪ?ʠ, ʨʝʛʠʦʥʘ, ʩʪʨʘʥʳ [5].  

 

ɺʓɺʆɼʓ 

ʆʙʦʩʥʦʚʘʥʦ, ʫʩ?ʧʝʰʥʦʩʪʴ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ ʭʦʟ?̫ ʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝ?ʢʪʦʚ ʟʘʚʠʩ?ʠʪ ʥʝ ʩʪʦʣ?ɹ ʢʦ 

ʦʪ ʩʦʚʦ?ʢʫʧʥʦʩʪʠ ʟ?ʥʘʥʠʡ, ʩʢʦ?ʣʴʢʦ ʦʪ ʩʧʦʩʦʙ?ʥʦʩʪʝʡ ʠʭ ʩʦʟ?ʜʘʚʘʪʴ, ʧʨ?ʠʤʝʥʷʪʴ, ʪ?ʠʨʘʞʠʨʦʚʘʪ?ɹ  ʠ 

ʵʬʬʝʢʪ?ʠʚʥʦ ʠʩʧʦʣ?ɹ ʟʦʚʘʪʴ.   

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝ?ʜʣʘʛʘʝʤʦʡ ʤʝʪʦ?ʜʠʢʠʩʤʝʰʘʥʥʦʛʦ ʪ?ʠʧʘ ʦʮʝʥʢʠ ʨʝʟʫ?ʣʴʪʘʪʦʚ 

ʠʥʪʝ?ʣʣʝʢʪʫʘʣʴʥʦ?ʡ ʜʝʷʪʝʣʴʥʦʩʪ?ʠ, ʢʦʪʦʨʘʷ ʚ ʧʦ?ʣʥʦʤ ʦʙʲʝʤʝ ʩʦʙ?ʣʶʜʘʝʪ ʪʨʝʙʦ?ʚʘʥʠʝ 

ʦʧʪʠ?ʤʘʣʴʥʦʩʪʠ ʯ?ʠʩʣʘ ʢʦʣʠʯʝʩʪ?ʚʝʥʥʳʭ ʠ ʢ?ʘʯʝʩʪʚʝʥʥʳ?ʭ ʧʦʢʘʟʘʪʝ?ʣʝʡ, ʪʘʢ ʢ?ʘʢ ʚʝʣʠʯʠʥ?ʘ 

ʧʦʢʘʟʘʪʝ?ʣʝʡ ʭʘʨʘʢʪʝʨ?ʠʟʫʝʪ ʬʠʥʘ?ʥʩʦʚʦ-ʠʥʚʝʩʪ?ʠʮʠʦʥʥʫʶ ʜʝ?̫ ʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
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ʩʦʚʝʨʰʝ?ʥʩʪʚʦʚʘʥʠʝ ʤʝ?ʭʘʥʠʟʤʘ ʦʮʝ?ʥʢʠ ʧʦʪʝʥʮ?ʠʘʣʴʥʦʡ ʵʢʦ?ʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝ?ʢʪʠʚʥʦʩʪʠ ʈ?ʀɼ ʚ 

ʠʥʥʦʚ?ʘʮʠʦʥʥʦʤ ʧʨʦ?ʮʝʩʩʝ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʘʥʢʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʦʝʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʳʥʫʞʜʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝʭʚʘʪʢʝ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʫʪʨʘʪʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʨʦʜʫʢʮʠʠ, ʩʥʠʞʝʥʠʠ ʝʝ ʢʘʯʝʩʪʚʘ, ʧʦʩʪʦʷʥʥʳʭ ʩʙʦʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʜ., 

ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʠ ʝʛʦ ʬʠʥʘʥʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ [4].  

ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʭʦʟʷʡʩʪʚʫʶʱʠʤ ʩʫʙʲʝʢʪʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚʦ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʙʲʝʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ, ʩʧʦʩʦʙʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʱʠʪʠʪʴ ʩ?ʚʦʡ ʙʠʟʥʝʩ ʦʪ ʚʦʟ?ʤʦʞʥʳʭ ʫʛʨʦʟ ʩʦ ʩʪʦʨʦ?ʥʳ 

ʚʥʝʰʥʝʡ ʩʨʝ?ʜʳ. ʆʥʠ ʚʣ?ʘʜʝʶʪ ʟʥʘʯ?ʠʪʝʣʴʥʳʤʠ ʢʦ?ʥʢʫʨʝʥʪʥʳʤ?ʠ ʧʨʝʠʤʫʱʝʩʪ?ʚʘʤʠ ʠ ʤʦʛʫʪ 

ʧʨ?ʠʩʧʦʩʦʙʠʪʴʩ?̫  ʢ ʠʟʤʝʥʷ?ʁ ʱʠʤʩʷ ʫʩʣʦ?ʚʠʷʤ ʭʦʟʷʡʩʪ?ʚʦʚʘʥʠ ̫[7]. 

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʣʦʛʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘʣʠʯʠʝ ʞʝʣʘʥʠʷ, ʥʦ ʠ ʨʝʘʣʴʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʘʞʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʪʝʛʦʨʠʝʡ ʚʳʩʪʫʧʘʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ. 

ɺ ʜʘʥʥʦʡ ʩʪ?ʘʪʴʝ ʧʨʝʜʩʪ?ʘʚʣʝʥʘ ʦʮʝ?ʥʢʘ ʠʩʧʦʣʴʟʦ?ʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ?ʥʥʦʚʘʮʠʦʥʥʦ?ʛʦ 

ʧʦʪʝʥʮʠ?ʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ [2]. 

ʈʝʩʫʨʩʥʳʡ ʧʦʪʝ?ʥʮʠʘʣ ʥʝʧʨʝʤʝʥʥʦ ʟ?ʘʚʠʩʠʪ ʦʪ ʚʦʟ?ʤʦʞʥʦʩʪʝʡ ʢ?ʘʞʜʦʡ ʠʟ ʝ?ʛʦ 

ʩʦʩʪʘʚʣ?̫ ʶʱʠʭ, ʩʧʦʩʦʙ?ʘ ʚʟʘʠʤʦʩʚ?̫ ʟʠ ʚʦʟʤʦʞ?ʥʦʩʪʝʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩ?ʠʩʪʝʤʝ, ʝʛʦ 

ʩʪʨʫ?ʢʪʫʨʳ, ʩʦʩʪ?ʘʚʘ ʠ ʧʘʨʘ?ʤʝʪʨʦʚ ʚʳʧʫʩ?ʢʘʝʤʦʡ ʧʨʦ?ʜʫʢʮʠʠ, ʘ ʧʦʪʝ?ʥʮʠʘʣʴʥʳʝ ʚʦʟ?ʤʦʞʥʦʩʪʠ 

ʢ?ʘʞʜʦʡ ʠʟ ʩʦʩʪ?ʘʚʣʷʶʱʠʭ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ ʝʩʪʴ ʥʝ ʯʪʦ ʠ?ʥʦʝ, ʢʘʢ ʥʝ?ʠʩʧʦʣʴʟʫʝʤ?r ʝ 

ʨʝʩʫʨʩʳ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ [9]. 

Summʘrʫ: In modern conditions of the sanctions, a significant part of business entities 

experiences significant difficulties in carrying out their activities. This is expressed in a forced 

decrease in production volumes, lack of financial resources to ensure functioning, loss of product 

competitiveness, lower quality, constant failures of production processes, etc., which ultimately 
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negatively affects the efficiency of the business entity and its financial condition. 

To overcome the current situation, business entities need to apply new management methods related 

to the introduction of innovative technologies in all areas of activity. Subjects with sufficient 

innovative potential are able to timely protect their businesses from possible threats from the 

external environment. They have significant competitive and advantages and can adapt to the 

changing economic conditions. 

However, at present, the key to the effectiveness of innovation is not only the presence of desire, 

but also the real ability of an economic entity to implement innovations. In this regard, an important 

economic category is the innovative potential of a business entity. 

In this article, an assessment of the use of resources and the innovative potential of an economic 

entity is presented. Resource potential certainly depends on the possibilities for each of its 

components, the way and the interrelations of possibilities in the production system, its structure, 

structure and parameters of the produced products, and the potential opportunities for each of the 

components of the resource potential are nothing but the unused resources of the economic entity. 

ʂʣʶʯʝʚʳʝ ʩ?ʣʦʚʘ: ʠʥʥʦʚʘʮʠʠ, ʠ?ʥʥʦʚʘʮʠʦʥʥ?r ʡ ʧʦʪʝʥʮʠ?ʘʣ, ʟʘʪʨʘʪ?r , ʠʥʥʦʚʘʮ?ʠʦʥʥʳʝ 

ʨʝʩʫʨʩ?r . 

ʂʝʫwʦrds: innʦvʘtiʦns, i?nnʦvʘtivʝ ʨʦtʝ?ntiʘl, ʩʦsts, i?nnʦvʘtivʝ rʝsʦ?urʩʝs. 

 

ɺɺɽɼɽʅʀɽ 

ʇʦʜ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʧʦʥʠʤʘʪʴ ʩʪʝʧʝʥʴ ʩʧʦʩʦʙʥʦʩʪʠ 

ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʠʤʝʶʱʠʭʩʷ ʫ ʥʝʝ ʬʠʥʘʥʩʦʚʳʭ, ʢʘʜʨʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ. ʅʘ ʥʘʰ ʚʟʛʣ̫ ʜ, ʠʤʝʥʥʦ ʜʘʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʝʬʠʥʠʮʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʝʪ ʩʫʱʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʡ ʢʘʪʝʛʦʨʠʠ. ɺ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʧʦʩʦʙʥʦʩʪʴ ʪʨʘʢʪʫʝʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʩʣʫʞʘʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʩʫɦ ʝʩʪʚʣʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʤʳ ʠ ʧʨʝʜʣʘʛʘʝʤ ʧʦʥʠʤʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, ʷʚʣʷʶʱʠʝʩʷ 

ʫʩʣʦʚʠʷʤʠ ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʩʪʫʧʘʶʪ ʟʘʣʦʛʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ?ʥʥʦʚʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʨʘʟ ʠ ʩʦʩʪʘʚʣʷʶʪ ʬʠʥʘʥʩʦʚʳʝ, ʢʘʜʨʦʚʳʝ, ʤʘʪʝʨʠʘʣʴʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʠʥʳʝ ʨʝʩʫʨʩʳ[1]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʥʠʞʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʝʦʜʦʣʝʥʠʷ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʚ ʚʠʜʝ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ[8]. 

 

ʎɽʃʔ ʀʉʉʃɽ?ɼʆɺɸʅʀʗ 

ɺ ʨʘʤʢʘʭ ʜ?ʘʥʥʦʡ ʩʪʘʪ?ɹ ʠ, ʮʝʣʴʶ ʷ?ʚʣʷʝʪʩʷ  ʠʩʩ?ʣʝʜʦʚʘʥʠʝ ʤʝʪʦ?ʜʠʯʝʩʢʠʭ ʚʦ?ʧʨʦʩʦʚ 

ʦʢʫ?ʧʘʝʤʦʩʪʠ ʟ?ʘʪʨʘʪ ʠʥʥʦ?ʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣ ʭʦʟʷ?ʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ. 
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ʄɸʊɽʈʀɸʃ ʀ ʄ?ɽʊʆɼʓ ʀʉʉʃ?ɽɼʆɺɸʅʀʗ 

ɺ ʥʘʰʝʤ ʩʣʫʯ?ʘʝ ʧʦʜ ʤʝʪʦ?ʜʠʢʦʡ ʦʢʫʧ?ʘʝʤʦʩʪʠ ʟʘʪʨ?ʘʪ ʠʥʥʦʚʘʮ?ʠʦʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ 

ʭʦʟ?̫ ʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ ʙʫʜʝʤ ʧʦ?ʥʠʤʘʪʴ ʦʮʝ?ʥʢʫ ʩʦʚʦʢʫ?ʧʥʦʩʪʠ ʢʦʣ?ʠʯʝʩʪʚʝʥʥʳ?ʭ ʠ 

ʢʘʯʝʩʪ?ʚʝʥʥʳʭ ʭʘʨ?ʘʢʪʝʨʠʩʪʠʢ ʝ?ʛʦ ʩʪʨʫʢʪʫʨ?ʥʭr ʣɻʝʤʝʥʪʦ?ʚ ʠ ʩʦʦʪʚʝʪʩʪ?ʚʠʝ ʠʭ ʫʨʦ?ʚʥʶ 

ʠʥʥʦʚʘ?ʮʠʦʥʥʦʡ ʜʝ?̫ ʪʝʣʴʥʦʩʪʠ [6]. ɼ?ʘʥʥʘʷ ʤʝʪʦ?ʜʦʣʦʛʠʷ ʙʘʟ?ʠʨʫʝʪʩʷ ʥʘ ʪʦ?ʤ, ʯʪʦ ʦʩʥʦ?ʚʦʡ 

ʠʥʥʦʚʘ?ʮʠʦʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ, ʚ ʩʦʦʪ?ʚʝʪʩʪʚʠʠ ʩ ʧʨʝ?ʜʩʪʘʚʣʝʥʥʳ?ʤ ʦʧʨʝʜʝʣʝ?ʥʠʝʤ, ʚʳʩʪʫ?ʧʘʶʪ 

ʨʝʩʫʨʩ?r  ʭʦʟʷʡʩʪʚʫ?ʁ ʱʝʛʦ ʩʫʙʲʝ?ʢʪʘ, ʠ, ʧʨʝ?ʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʬ?ʠʥʘʥʩʦʚʳʝ, ʪʨʫ?ʜʦʚʳʝ, 

ʤʘʪʝʨ?ʠʘʣʴʥʳʝ ʠ ʪʝ?ʭʥʠʯʝʩʢʠʝ, ʨ?ʠʩʫʥʦʢ 1. 

 

ʈʠʩʫʥʦʢ 1 - ʄʝʪʦʜʠʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ 

 
ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʫ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʢʘʞʜʦʡ ʠʟ ʝʛʦ ʢʦʤʧʦʥʝʥʪ.  

ʈʘʩʯʝʪ ʧʦʢ?ʘʟʘʪʝʣʝʡ ʨʝʩʫʨʩʦ?ʚ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʛ 

ʌ
ʠ
ʥ
ʘ
ʥ
ʩ
ʦ
ʚ
ʳ
ʝ
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ʝ
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ʦ

ʢ
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ʆʧʨʝʜʝʣʝʥʠʝ ʪ?ʠʧʘ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ 

ɺʳʩʦʢʠʡ 1 1 1 1  

ʉʨʝʜʥʠʡ 0 1 1 1  ; 1 0 1 1; 1 1 0 1 ; 1 1 1 0 

1 

 

10 ʅʫʣʝʚʦʡ 
0 0 0 0   

ɸʥʘʣʠʟ ʧʦʢ?ʘʟʘʪʝʣʝʡ ʠʥʥʦʚʘʮʠʦ?ʥʥʦʛʦ ʧʦʪʝ?ʥʮʠʘʣʘ 

ʅʠʟʢʠʡ 
1 0 0 0 ; 0 1 0 0 ; 0 0 1 0  ; 0 0 0 1 

1 

 

10 
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ʌʠʥʘʥʩʦʚʫʶ ʢʦʤʧʦʥʝʥʪʫ ʩʣʝʜʫʝʪ ʦʮʝʥʠʚʘʪʴ ʚ ʨʘʟʨʝʟʝ ʩʣʝʜʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ: 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʚʪʦʥʦʤʠʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʘ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʥʘʥʩʦʚʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ.  

ʇʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʨʫʜʦʚʫʶ ʢʦʤʧʦʥʝʥʪʫ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ: ʩʨʝʜʥʠʡ ʪʘʨʠʬʥʳʡ ʨʘʟʨʷʜ ʨʘʙʦʯʠʭ; ʩʨʝʜʥʠʡ 

ʪʘʨʠʬʥʳʡ ʨʘʟʨʷʜ ʨʘʙʦʪ; ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ. ʇʦʢʘʟʘʪʝʣʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʤʘʪʝʨʠʘʣʴʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʮʝʥʠʚʘʶʪ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʤʘʪʝʨʠʘʣʦʦʪʜʘʯʠ ʠ ʧʦʢʘʟʘʪʝʣʷʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʪʝʭʥʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʇʦʢʘʟʘʪʝʣʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʪʨʘʞʘʶʪ ʩʨʝʜʩʪʚʘ 

ʬʦʥʜʦʦʪʜʘʯʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ [3]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʦʣʦʛʠʝʡ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ,  ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ ʦʙʱʠʡ ʚʳʚʦʜ ʦ 

ʩʦʩʪʦʷʥʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʭʦʟʷʡʩʪʚʫʶʱʝʤ ʩʫʙʲʝʢʪʝ ʢʘʞʜʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ: ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ 

ʜʦʧʫʩʪʠʤʦʤʫ ʟʥʘʯʝʥʠʶ, ʪʦ ʵʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʦʤʧʦʥʝʥʪʫ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʝʡ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ 1, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʘʥʥʳʡ 

ʵʣʝʤʝʥʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʫʯʘʝʪ ʟʥʘʯʝʥʠʝ 0. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʢʘʞʜʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ.  

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤ ʨʘʟʣʠʯʘʶʪ ʯʝʪʳʨʝ ʪʠʧʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. ɺʳʩʦʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ 

ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʦʣʫʯʠʣʠ ʟʥʘʯʝʥʠʷ 

1. ʍʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʩʧʦʩʦʙʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʪʦʤ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤ, ʪʦ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠʟʥʘʝʪʩʷ ʩʨʝʜʥʠʤ [5]. 

ʉʨʝʜʥʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʭʦʟʷʡʩʪʚʫʶʱʠʡ 

ʩʫʙʲʝʢʪ ʩʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʁ  ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʠʤʝʝʪ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʵʪʦʛʦ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʚʝ ʠʣʠ ʜʘʞʝ ʪʨʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʦʣʫʯʠʣʠ ʟʥʘʯʝʥʠʝ 0, ʜʘʥʥʳʝ ʩʫʙʲʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʥʠʟʢʠʡ.  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʠ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʠʥʥʦʚʘʮʠʦʥʥ?ʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʝ ʧʦʣʫʯʠʣ 

ʟʥʘʯʝʥʠʷ 1, ʪʦ ʫ ʜʘʥʥʦʛʦ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʦʩʦʙʥʦʩʪʠ ʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʘʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʥʫʣʝʚʳʤ. 

 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʝʪʩʷ ʧʦʨʷʜʦʢ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʦʩʪʠʞʝʥʠʷ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ ʩʬʝʨʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ʍʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ, ʦʙʣʘʜʘʶʱʠʝ ʜʦʩʪʘʪʦʯʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʩʧʦʩʦʙʥʳ ʢ ʩʦʢʨʘʱʝʥʠʶ ʠʟʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʨʳʥʦʯʥʦʛʦ ʩʧʨʦʩʘ, ʯʪʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ, 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʝʣʘʝʪ ʠʭ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ. ʈʝʩʫʨʩʳ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʧʨʷʞʝʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʦʟ?ʤʦʞʥʦʩʪʷʤʠ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʠ, ʚ ʦʙʱʝʤ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʝʯʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ, ʪʦ ʝʩʪʴ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʠʥʥʦʚʘʮʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ 

ʤʝʪʦʜʠʢʠ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ ʩʫʙʲʝʢʪʘ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʪʨʘʞʝʥʳ ʢʨʠʪʝʨʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʞʜʦʡ ʢʦʤʧʦʥʝʥʪʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʯʝʛʦ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʭʘʨʘʢʪʝʨʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʝʛʦ 

ʩʫʙʲʝʢʪʘ ʚ ʮʝʣʦʤ. 

 

ɺʓɺʆɼʓ 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʥʦʰʝʥʠʝ ʵʬʬʝʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢ ʧʦʥʝʩʝʥʥʳʤ ʜʣʷ ʵʪʦʛʦ ʟʘʪʨʘʪʘʤ ʪʨʫʜʦʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ, 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʧʨʠʙʳʣʠ, ʧʦʣʫʯʘʝʤʫʶ ʩ ʢʘʞʜʦʛʦ ʨʫʙʣʷ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʢʫʧʘʝʤʦʩʪʠ ʟʘʪʨʘʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʨʘʟʤʝʨ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʮʝʣʦʤ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʁ ʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦ?ʜʥʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʩʥʠʟʠʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʜʨʫʛʠʭ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʣʝʩʦʘʛʨʘʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʫʯʸʪʦʤ ʟʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʦʨʦʜ ʜʣʷ 

ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʦʡ ʧʨʘʢʪʠʢʦʡ. ʏʠʩʪʳʝ 

ʢʫʣʴʪʫʨʳ ʠʟ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ, ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ ʰʠʨʠʥʦʡ 7,5-12,0 ʤ 

ʚ ʚʦʟʨʘʩʪʝ 17-18 ʣʝʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʜʫʚʘʝʤʦʡ, ʘʞʫʨʥʦ-ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʩ ʚʳʩʦʢʦʡ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʮʝʥʢʦʡ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʪʦʧʦʣʷ 

ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʩ ʙʝʨʸʟʦʡ ʧʦʚʠʩʣʦʡ ʚ ʚʦʟʨʘʩʪʝ 17 ʣʝʪ ʙʝʨʸʟʘ ʧʦʚʠʩʣʘʷ ʚ ʩʦʩʪʘʚʝ ʟʘʥʠʤʘʝʪ 2,3 

ʝʜʠʥʠʮʳ. ʊʦʧʦʣʴ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʨʦʩʪʘ ʙʝʨʸʟʫ ʥʘ 3,7-14,6 %. 

ɹʳʩʪʨʦʨʘʩʪʫʱʠʝ ʧʦʨʦʜʳ ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ Iʘ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʣʠʥʝʡʥʳʝ 

ʧʦʣʝʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʠʟʤʝʥʷʷ ʤʠʢʨʦʢʣʠʤʘʪ ʥʘ ʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʉʨʝʜʠ 

ʣʝʩʦʧʦʣʦʩ ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ ʜʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 5,4 ʮ/ʛʘ 

(17,9 %), ʦʪ ʚʣʠʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʙʘʚʢʘ ʨʘʚʥʘ 4,2 ʮ/ʛʘ (14,3 %), 

ʧʣʦʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ï 3,1 ʮ/ʛʘ (10,5 %). ɼʘʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ 12-15ʅ (ʚʳʩʦʪ) ʥʘʩʘʞʜʝʥʠʡ. ɺʚʝʜʝʥʠʝ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʦʨʦʜ ʚ 

ʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʫʯʠʪʴ ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ʧʦ 

ʚʨʝʤʝʥʠ ʠ ʥʘ ʟʘʱʠʱʘʝʤʦʡ ʧʣʦʱʘʜʠ. 

Summary: In forest-agrarian landscapes, systems of protective stands are formed taking 

into account zonal attributes. The use of fast-growing species for forest reclamation in the 

conditions of the Kursk region is a common practice. Pure crops from balsamic, pyramidal, poplar, 

hanging birch 7.5-12.0 m wide at the age of 17-18 are represented by a blown, openwork-blown and 

openwork structure with a high forestry-reclamation estimate. With the joint growth of balsamic 

poplar with birch sagging at the age of 17 years, the birch sagging in the composition occupies 2.3 

units. Poplar is superior in biometric growth indicators to birch by 3.7-14.6%. Fast-growing breeds 

are graded according to class Ia boniteta. Artificial linear shelterbelts, changing the microclimate in 

the protected areas of the fields, contribute to increasing the biological yield of crops. Among the 

forest belts of the blown structure, the yield increase for winter wheat is 5.4 c/ ha (17.9%), from the 
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influence of plantings of the openwork structure, the increase is 4.2 c/ha (14.3%), of dense 

construction - 3.1 c/ha (10.5%). The range of active reclamation influence extends up to 12-15H 

(heights) of the stands. The introduction of fast-growing rocks in protective stands allows you to 

more fully obtain the reclamation effect in time and on the protected area. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʳʝ ʧʦʣʦʩʳ, ʨʦʩʪ, ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʫʨʦʞʘʡ. 

Keywords: forest stripes, growth, reclamation effect, crop. 
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ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ 

[1,8]. ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ  ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʩʦʟʜʘʶʪ ʦʩʦʙʳʡ ʤʠʢʨʦʢʣʠʤʘʪ, 

ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʝʥ  ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ. ʃʝʩʥʳʝ ʧʦʣʦʩʳ 

ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʣʛʦʚʝʯʥʦʩʪʠ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʚʳʩʦʢʦʡ ʤʝʣʠʦʨʘʪʠʚʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ [2,5,7]. 

            

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʦʨʦʜ  ʚ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʞʘʷ ʩʝʣʴʭʦʟʢʫʣʴʪʫʨ ʩʨʝʜʠ ʣʝʩʥʳʭ ʧʦʣʦʩ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ. 

 

ʄɸʊɽʈʀɸʃ  ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʢʘʯʝʩʪʚʝ  ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʳʙʨʘʥʳ ʩʠʩʪʝʤʳ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʂʫʨʩʢʦʛʦ ʨʘʡʦʥʘ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʦʡ ʠʟʫʯʝʥʠʷ ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʚ ʟʘʱʠʪʥʦʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ ʠ 

ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ [3, 4]. ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʦʩʪʘ ʧʦʨʦʜ ʚ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ (ʥʝ ʤʝʥʝʝ 200 ʜʝʨʝʚʴʝʚ 

ʛʣʘʚʥʦʡ ʧʦʨʦʜʳ)  ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ, ʛʜʝ ʜʝʪʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʦʙʤʝʨ 

ʜʠʘʤʝʪʨʦʚ (ʥʘ ʚʳʩʦʪʝ 1,3 ʤ)  ʠ ʚʳʩʦʪ (25 ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʦʨʦʜʳ). ʆʧʨʝʜʝʣʷʣʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʠ ʣʝʩʦʢʫʣʴʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʦʟʜʘʥʠʷ ʥʘʩʘʞʜʝʥʠʡ, ʙʦʥʠʪʝʪ, ʢʦʥʩʪʨʫʢʮʠʶ. 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ ʥʘ ʤʝʞʧʦʣʦʩʥʳʭ ʢʣʝʪʢʘʭ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʫʯʸʪʥʳʭ 

ʧʣʦʱʘʜʦʢ (1,0 ʭ 1,0 ʤ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5,10, 20, 35 ʅ(ʚʳʩʦʪ) ʦʪ ʥʘʩʘʞʜʝʥʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ [6]. 

 

ʈɽɿʋʃʔʊɸʊʓ  ʀʉʉʃɽɼʆɺɸʅʀʗ   ʀ   ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦ 

ʨʦʩʪʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ  ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ (ʪʘʙʣ. 1). 

        

ʊʘʙʣʠʮʘ 1- ɹʠʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʱʠʪʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ˉ 

ʧʨ. 

ʧʣ. 

ʉʦʩʪʘʚ ʇʦʨʦ-

ʜʘ 

ʐʠʨʠ-

ʥʘ, ʤ 

ɺʦʟʨʘʩʪ, 

ʣʝʪ 

ɼʠʘ-

ʤʝʪʨ, 

ʩʤ 

ɺʳʩʦ-

ʪʘ, ʤ 

ɹʦʥʠʪʝʪ ʃʝʩʦʤʝʣʠʦ

ʨʘʪʠʚʥʘʷ 

ʦʮʝʥʢʘ 

ʂʦʥʩʪʨʫʢ-

ʮʠʷ 

1 8ʊʙʟ2ɹʧ ʊʙʟ 

ɹʧ 

10,0 18 20,2 

17,1 

15,8 

14,1 

Iʘ 

Iʘ 

5ʘ ɸʞʫʨʥʘʷ 

5 10ɹʧ ɹʧ 

 

7,5 21 15,7 

 

14,7 

 

Iʘ 

 

5ʙ ʇʨʦʜʫʚʘʝ-

ʤʘʷ 
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6 

 

10ʊʙʟ ʊʙʟ 12,5 21 18,5 16,6 Iʘ 5ʙ ɸʞʫʨʥʘʷ 

7 

 

10ɹʧ ɹʧ 7,5 21 15,6 15,2 

 

Iʘ 

 

4ʙ ʇʨʦʜʫʚʘʝ-

ʤʘʷ 

8 10ʊʙʟ ʊʙʟ 12,0 18 19,3 15,3 Iʘ 4ʙ ɸʞʫʨʥʦ-

ʧʨʦʜʫʚʘʝ-

ʤʘʷ 

9 7ʊʙʟ3ɹʧ ʊʙʟ 

ɹʧ 

10,0 18 19,5 

18,8 

17,2 

15,5 

Iʘ 

Iʘ 

4ʙ ʇʨʦʜʫʚʘʝ-

ʤʘʷ 

10 10ʊʧ 

 

ʊʧ 12,0 19 20,5 16,3 Iʘ 5ʘ ʇʨʦʜʫʚʘʝ-

ʤʘʷ 

 

ʇʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʳ ʧʦʣʫʯʠʣʠ ʨʷʜ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʙ ʠʭ ʨʦʩʪʝ, ʩʦʩʪʦʷʥʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʯʠʩʪʳʭ  

ʧʦ ʩʦʩʪʘʚʫ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʠʟ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ (ɹʧ), ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ (ʊʙʟ) ʚ ʚʦʟʨʘʩʪʝ 

21 ʛʦʜʘ (ʧʨʦʙʥ. ʧʣʦʱʘʜʠ 5,6,7) ʪʦʧʦʣʴ ʠʤʝʝʪ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ ʨʦʩʪʘ ʧʦ ʜʠʘʤʝʪʨʫ ʚ ʩʨʝʜʥʝʤ 

ʥʘ 12,0%, ʯʝʤ ʫ ʙʝʨʸʟʳ. ʇʨʠ ʵʪʦʤ  ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʙʝʨʸʟʳ ʨʘʚʝʥ 15,6 ï 15,7 ʩʤ. 

ɺʝʪʨʦʟʘʱʠʪʥʘʷ ʚʳʩʦʪʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʤ ʙʦʣʴʰʝ ʥʘ 11,0% ʫ ʪʦʧʦʣʷ. ɼʣʷ ʙʝʨʸʟʳ ʚ ʜʘʥʥʦʤ 

ʚʦʟʨʘʩʪʝ  ʚʳʩʦʪʘ ʩʦʩʪʘʚʣʷʝʪ 14,7 ï 15,2 ʤ. ʃʝʩʥʳʝ ʧʦʣʦʩʳ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʮʝʥʢʦʡ. 

ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩ ʫʯʘʩʪʠʝʤ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ, ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ ʠ ʯʠʩʪʳʝ 

ʧʦ ʩʦʩʪʘʚʫ ʪʦʧʦʣʸʚʳʝ ʢʫʣʴʪʫʨʳ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ  ʨʘʟʣʠʯʠʝ ʚ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʷʭ ʨʦʩʪʘ ʚ ʚʦʟʨʘʩʪʝ 18 ʣʝʪ (ʧʨʦʙʥ. ʧʣʦʱʘʜʠ 1, 8). ʊʘʢ, ʩʤʝʰʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ 

ʣʝʩʦʧʦʣʦʩʳ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʨʦʩʪʘ  (ʥʘ 3,3 - 4,7 %) ʯʠʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ɿʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʦʧʦʣʝʤ ʙʘʣʴʟʘʤʠʯʝʩʢʠʤ, ʙʝʨʸʟʦʡ ʧʦʚʠʩʣʦʡ ʠ 

ʪʦʧʦʣʝʤ ʧʠʨʘʤʠʜʘʣʴʥʳʤ (ʊʧ) ʚ ʚʦʟʨʘʩʪʝ 18 -19 ʣʝʪ  ʦʮʝʥʠʚʘʶʪʩʷ ʧʦ Iʘ ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ. 

ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʫ ʪʦʧʦʣʷ ʧʠʨʘʤʠʜʘʣʴʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ.  ʆʜʥʘʢʦ, 

ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʠʤʝʝʪ ʧʨʝʚʳʰʝʥʠʷ ʪʦʣʴʢʦ ʫ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ (ʧʨʦʙʥ. ʧʣʦʱʘʜʠ 9, 10).  

ʃʝʩʥʳʝ ʧʦʣʦʩʳ ʚ ʣʝʩʦʘʛʨʘʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ   ʠʟʤʝʥʷʶ ʧʦʢʘʟʘʪʝʣʠ ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʟʦʥ. ʊʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʢʘʢ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʪʘʢ 

ʠ ʚ ʧʨʠʙʘʚʢʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʞʘʷ [5,7]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʚʳʨʘʞʝʥʦ ʚ ʘʛʨʦʣʝʩʦʣʘʥʜʰʘʬʪʘʭ ʩ 

ʥʘʩʘʞʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʘʨʘʤʝʪʨʘʤ  (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 - ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʞʘʷ ʚ ʩʠʩʪʝʤʝ ʣʝʩʦʧʦʣʦʩ     

                                                           

ʉʪʨʫʢʪʫʨʘ 

ʣʝʩʦʧʦʣʦʩ 

ɺ ʟʦʥʝ  

0 - 30ʅ3 

ʂʦʥʪʨʦʣʴ, 

35 - 40ʅ3 

ʇʨʠʙʘʚʢʠ ʉʫʱʝʩʪʚʝʥʥʦʩʪʴ ʨʘʟʣʠʯʠʷ 

ʘʙʩʦʣʶʪʥʘʷ % tʬʘʢʪ t0,05 

ʇ 35,5Ñ0,28 30,1Ñ0,30 5,4 17,9 13,17 1,99 

ɸʞ 33,5Ñ0,33 29,3Ñ0,26 4,2 14,3 10,00 1,99 

ʅ 32,6Ñ0,40 29,5Ñ0,34 3,1 10,5 5,74 1,99 

ʇʨʠʤʝʯʘʥʠʝ: ʇ - ʧʨʦʜʫʚʘʝʤʘʷ; ɸʞ ï ʘʞʫʨʥʘʷ; ʅ- ʥʝʧʨʦʜʫʚʘʝʤʘʷ (ʧʣʦʪʥʘʷ) ʩʪʨʫʢʪʫʨʘ 

ʣʝʩʦʧʦʣʦʩ.    

 

ʇʦʣʝʟʘʱʠʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ  ʧʨʦʜʫʚʘʝʤʦʡ  ʩʪʨʫʢʪʫʨʳ ʚ ʧʨʠʧʦʣʦʩʥʳʭ ʟʦʥʘʭ (0-30ʅʟ) ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʬʦʨʤʠʨʫʶʪ ʥʘʠʙʦʣʴʰʠʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʨʦʞʘʡ (35,5 
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ʮ/ʛʘ)  ʩ ʥʘʠʚʳʩʰʝʡ ʧʨʠʙʘʚʢʦʡ (5,4 ʮ/ʛʘ). ʉʨʝʜʠ ʘʞʫʨʥʳʭ ʣʝʩʦʧʦʣʦʩ ʫʨʦʞʘʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ  

(0-30ʅʟ) ʩʦʩʪʘʚʣʷʝʪ 33,5 ʮ/ʛʘ, ʛʜʝ ʧʨʠʙʘʚʢʘ ʨʘʚʥʘ 4,2 ʮ/ʛʘ (14,3 %).  ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʣʝʩʥʳʭ 

ʧʦʣʦʩ ʧʣʦʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʡʥʦʩʪʴ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʨʘʚʥʘ 32,6 ʮ/ʛʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʥʝ 

ʟʘʱʠʱʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʣʝʡ 29,5 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʝʥʳ ʩʘʤʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ (3,1 ʮ/ʛʘ). ɺ ʮʝʣʦʤ ʚ ʩʠʩʪʝʤʝ ʣʝʩʦʧʦʣʦʩ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʫʚʝʣʠʯʝʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʣʷʝʪ 10,5 ï 17,9 %, ʛʜʝ ʵʬʬʝʢʪʠʚʥʘʷ 

ʜʘʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʦ 12 - 15 ʅ (ʚʳʩʦʪ)  ʥʘʩʘʞʜʝʥʠʡ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ  ʧʦʣʝʟʘʱʠʪʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʦʩʪʝʧʠ ʷʚʣʷʶʪʩʷ ʣʝʩʦʧʦʣʦʩʳ 

ʧʨʦʜʫʚʘʝʤʦʡ ʠ ʘʞʫʨʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʫʯʸʪʦʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

 

ɺʓɺʆɼʓ   

ɺ ʣʝʩʥʳʭ ʧʦʣʦʩʘʭ ʚ ʚʦʟʨʘʩʪʝ 17 - 21 ʛʦʜʘ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʧʦʨʦʜ, 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʦʜʫʚʘʝʤʘʷ, ʘʞʫʨʥʦ - ʧʨʦʜʫʚʘʝʤʘʷ, ʠ ʘʞʫʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʃʝʩʦʚʦʜʩʪʚʝʥʥʦ ï ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʧʦ ʰʢʘʣʝ ɸ.ʉ. ʇʘʚʣʦʚʩʢʦʛʦ ʩʦʩʪʘʚʣʷʝʪ 4ʙ ï 5ʘ, 5ʙ. 

        ʏʠʩʪʳʝ ʧʦ ʩʦʩʪʘʚʫ ʣʝʩʥʳʝ ʧʦʣʦʩʳ ʠʟ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʚ ʚʦʟʨʘʩʪʝ 17-21 

ʛʦʜʘ ʜʦʩʪʠʛʘʶʪ ʩʨʝʜʥʝʡ ʚʝʪʨʦʟʘʱʠʪʥʦʡ ʚʳʩʦʪʝ 15,3-16,6 ʤ, ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ 18,5-19,3 ʩʤ. 

ʊʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ ʚ ʚʦʟʨʘʩʪʝ 19 ʣʝʪ ʠʤʝʝʪ ʚʳʩʦʪʫ 16,3 ʤ, ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 20,5 ʩʤ. 

ʉʤʝʰʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ  ʠʟ ʪʦʧʦʣʷ ʙʘʣʴʟʘʤʠʯʝʩʢʦʛʦ ʠ ʙʝʨʸʟʳ ʧʦʚʠʩʣʦʡ ʰʠʨʠʥʦʡ 10,0ʤ 

ʬʦʨʤʠʨʫʶʪ   ʩʦʩʪʘʚ ʩ  ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʦʧʦʣʷ ( 7ʊʙʟ3ɹʧ, 8ʊʙʟ2ɹʧ). 

ʇʦʜ  ʚʣʠʷʥʠʝ ʣʝʩʥʳʭ ʧʦʣʦʩ ʧʦʚʳʰʘʝʪʩʷ ʫʨʦʞʘʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 10,5 - 17,9%, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʘʚʢʫ 3,1 ï 5,4 ʮ/ʛʘ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʠʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪʤʝʯʘʝʪʩʷ ʩʨʝʜʠ 

ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʜʫʚʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ. 
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ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʛ. ɺʦʨʦʥʝʞʘ ʚ 

ʩʣʝʜʩʪʚʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʧʨʝʜʧʨʠʷʪʠʡ. ɹʳʣ 

ʧʨʦʠʟʚʝʜʝʥ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʨʘʩʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ.  

Summary: Monitoring of the environmental situation in Voronezh as a result of the 

activities of road transport and industrial enterprises is considered. An analysis was made of the 

ecological state of atmospheric air in the Voronezh region and a system for observing the state of 

atmospheric air was considered. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʩʠʩʪʝʤʘ 
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ɺɺɽɼɽʅʀɽ 

ʆʙʱʘʷ ʜʦʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʩʧʣʝʢʩʘ ʚ ʟʘʛʨʷʟʥʝʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ. ʄʠʨʦʚʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʧʘʨʢ ʝʞʝʛʦʜʥʦ ʧʦʪʨʝʙʣʷʝʪ ʧʨʠʤʝʨʥʦ 2 

ʤʠʣʣʠʘʨʜʘ ʪʦʥʥ ʪʦʧʣʠʚʘ ʠ ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʦʢʦʣʦ 700 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ 420 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʦʢʩʠʜʦʚ ʫʛʣʝʨʦʜʘ (ʉʆ), 170 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʉʅ), 60 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʦʢʩʠʜʦʚ ʘʟʦʪʘ (NOX), 17 ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ ʩʘʞʠ ʠ 0,6 

ʤʣʥ. ʪʦʥʥ ʩʚʠʥʮʘ. ʆʙʱʠʡ ʦʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ 

ʜʦʩʪʠʛ 45...50 %. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ɸʊʂ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 500 

ʤʠʣʣʠʦʥʦʚ  ʪʦʥʥ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʭʦʜʦʚ [1, 2]. 

ɼʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʚʦʜʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ (ʤʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ) ð ʵʪʦ ʢʦʤʧʣʝʢʩ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʩʦʢʨʘʱʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʣʝʩʦʚ ʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʨʫʙʦʢ ʠ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ. 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʣʝʞʠʪ ʚ ʨʘʟʚʠʪʠʠ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʝ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʨʘʟʚʠʪʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʥʘʣʠʯʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʭʝ [4]. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʧʨʦʠʟʚʝʩʪʠ ʩʠʩʪʝʤʥʳʡ 

ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʩʥʦʚʫ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ: 

ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ɺʦʨʦʥʝʞʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʧʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʌɻʋɿ ʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ 

ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʜʘʥʥʳʤ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʩʫʤʤʘʨʥʳʡ 

ʚʳʙʨʦʩ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ ʚʩʝʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚ 2012 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 174,018 ʪʳʩ. ʪ, ʯʪʦ 

ʥʘ 5,6 % (9,77 ʪʳʩ. ʪ) ʙʦʣʴʰʝ ʯʝʤ ʟʘ ʧʨʦʰʣʳʡ ʧʝʨʠʦʜ. ɿʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ 

ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 2012 ʛʦʜʫ ʚʳʨʦʩʣʠ ʥʘ 26,7 % 

ʠ ʩʦʩʪʘʚʠʣʠ ï 127,8 ʪʳʩ. ʪ/ʛʦʜ (2011 ʛ ï 125,9 ʪʳʩ. ʪ/ʛʦʜ). ʇʦ ʜʘʥʥʳʤ ɻʀɹɼɼ ʋɺɼ 
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ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ 2012 ʛʦʜʫ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 2,9 % ʠ ʚ 

ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ[3].  

ʉʪʨʫʢʪʫʨʘ ʚʩʝʭ ʚʳʙʨʦʩʦʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, 

ʝʝ ʦʩʥʦʚʫ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʪʘʚʣʷʶʪ ʛʘʟʦʦʙʨʘʟʥʳʝ ʠ ʞʠʜʢʠʝ ʚʝʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ: 

ʫʛʣʝʚʦʜʦʨʦʜʳ ï 72 %, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ ï 15 %, ʦʢʩʠʜ ʘʟʦʪʘ ï 5%, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ ʠ ʜʠʦʢʩʠʜ ʩʝʨʳ ʧʦ 2 %, ʤʝʥʝʝ ʦʜʥʦʛʦ ʧʨʦʮʝʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʯʠʝ, ʟʘʛʨʷʟʥʷʶʱʠʝ 

ʘʪʤʦʩʬʝʨʫ ʚʝʱʝʩʪʚʘ [5, 6]. 

ʉʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʆʩʥʦʚʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʩʦʩʪʘʚʣʷʶʪ ʌɻʋ çɺʦʨʦʥʝʞʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, ʌɻʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠè 

ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ɺʦʨʦʥʝʞʩʢʠʡ ʬʠʣʠʘʣ ʌɻʋ çʎʝʥʪʨ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʦ ʎʝʥʪʨʘʣʴʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫè ʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 

ʆʙʱʠʡ ʦʙʲʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʪʘʢ ʚ 2012 ʛʦʜʫ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ ʩʚʳʰʝ 28000 ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ [3]. 

ʈʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛ. ɺʦʨʦʥʝʞ ʧʨʦʚʦʜʷʪʩʷ 

ʩʠʣʘʤʠ ʢʦʤʧʣʝʢʩʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʌɻʋ 

çɺʦʨʦʥʝʞʩʢʠʡ ʦʙʣʘʩʪʥʦʡ ʮʝʥʪʨ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè 

ʥʘ ʪʨʝʭ ʧʦʩʪʘʭ ʥʘʙʣʶʜʝʥʠʷ. 

ʇʦʩʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ çʛʦʨʦʜʩʢʠʝ ʬʦʥʦʚʳʝè, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ ʠ 

çʘʚʪʦè - ʚʙʣʠʟʠ ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ. ʇʅɿ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʳ ʣʘʙʦʨʘʪʦʨʠʷʤʠ çʇʦʩʪ 1è ʩ ʨʫʯʥʳʤ ʦʪʙʦʨʦʤ ʧʨʦʙ. ʆʪʙʦʨ ʧʨʦʙ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚ 7-00, 13-00 ʠ 19-00 ʯʘʩʦʚ. ʅʘ ʚʩʝʭ ʪʨʝʭ ʧʦʩʪʘʭ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ (ʚʳʰʝ 

5 ʇɼʂ). 

ɺ 2012 ʛʦʜʫ ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 17136 ʧʨʦʙ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʧʳʣʴ, ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʜʠʦʢʩʠʜ ʘʟʦʪʘ, ʦʢʩʠʜ ʘʟʦʪʘ, ʬʝʥʦʣ, 

ʘʤʤʠʘʢ, 3,4-ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʩʪʘʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ [3]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʋʯʨʝʞʜʝʥʠʷʤʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʦʙʣʘʩʪʠ ʚʝʜʝʪʩʷ ʢʦʥʪʨʦʣʴ ʟʘ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʚʳʙʨʦʩʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

(ʧʦʜʬʘʢʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʚʳʙʨʦʩʦʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ (ʫʣʠʮʳ ʠ 

ʤʘʛʠʩʪʨʘʣʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ). ʆʙʲʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʩʦʩʪʘʚʠʣ 10628 ʧʨʦʙ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ (ʀɿɸ). 
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ʊʘʙʣʠʮʘ 1 ï ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʤʝʩʷʤʠ, ʀɿɸ ʟʘ 2006-

2012 ʛʦʜʳ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʠʤʝʩʠ 2006 2007 2008 2009 2010 2011 2012 

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 0,15 0,16 0,18 0,23 0,21 0,17 0,19 

ɼʠʦʢʩʠʜ ʩʝʨʳ 0,007 0,008 0,009 0,009 0,007 0,007 0,007 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ 1,5 1,8 2,3 2,5 2,1 1,8 2,0 

ɼʠʦʢʩʠʜ ʘʟʦʪʘ 0,03 0,04 0,04 0,05 0,05 0,04 0,05 

ʆʢʩʠʜ ʘʟʦʪʘ 0,01 0,01 0,01 0,02 0,01 0,017 0,02 

ʌʝʥʦʣ 0,002 0,002 0,002 0,003 0,003 0,002 0,002 

ɸʤʤʠʘʢ 0,02 0,02 0,02 0,03 0,03 0,02 0,02 

ɹʝʥʟ(ʘ)ʧʠʨʝʥ 2,3 2,4 2,5 2,0 2,4 1,6 1,7 

 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ɼʠʥʘʤʠʢʘ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʀɿɸ ʧʦ ʛ. ɺʦʨʦʥʝʞ. ʂʘʢ 

ʚʠʜʠʤ ʠʟ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 2010 ʛʦʜ (5,4), ʥʘʠʤʝʥʴʰʠʡ ʥʘ 2005 ʛʦʜ (3,41). 

.

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʀɿɸ ʧʦ ʛ. ɺʦʨʦʥʝʞ 

 

ɺ 2012 ʛʦʜʫ ʌɻʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠè ʥʘ 

ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ ʚ ʟʦʥʝ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦʯʪʠ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ ʧʨʦʙ, 

ʯʝʤ ʚ 2011 ʛʦʜʫ (2012 ʛ. ï 4134 ʧʨʦʙ; 2011 ʛ. ï 1914 ʧʨʦʙ).  

ʇʨʦʙʳ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ) ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɺʦʨʦʥʝʞ (ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, 

ʬʦʨʤʘʣʴʜʝʛʠʜʘ, ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ, ʬʝʥʦʣʘ, ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ). 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥ ʫʜʝʣʴʥʳʡ ʚʝʩ (%) ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂ 

ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ [3]. 
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ʈʠʩʫʥʦʢ 2 ï ʋʜʝʣʴʥʳʡ ʚʝʩ (%) ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʇɼʂ ʧʦ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʧʦʢʘʟʘʪʝʣʠ ʇɼʂ ʧʦ-ʧʨʝʞʥʝʤʫ ʫʚʝʣʠʯʝʥʳ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʩʠʩʪʝʤʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʧʦʨʪʦʤ, ʦʙʱʘʷ ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʭʦʞʜʝʥʠʠ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʧʨʝʤʝʥʥʦ ʙʫʜʫʪ 

ʜʦʩʪʠʛʥʫʪʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ [7, 8]:  

1. ʇʦʪʨʝʙʣʝʥʠʝ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʜʦʣʞʥʦ ʩʦʢʨʘʱʘʪʴʩʷ. 

2. ɼʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʱʝʤʠʨʦʚʳʝ 

ʩʪʘʥʜʘʨʪʳ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

3. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

4. ʋʩʪʨʘʥʷʪʴ ʧʨʠʯʠʥʳ, ʘ ʥʝ ʩʣʝʜʩʪʚʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʪʨʘʥʩʧʦʨʪʝ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. 

ɹʦʣʴʰʦʡ ʫʱʝʨʙ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ʥʘʥʦʩʷʪ ʪʘʢʠʝ ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʢʘʢ ʵʨʦʟʠʷ ʠ 

ʜʝʬʣʷʮʠʷ. ʀʭ ʚʣʠʷʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʯʪʠ ʚ 10 ʨʘʟ 

ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʧʣʦʱʘʜʴ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. ʉʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʣʝʩʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ ʠ 

ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ. ʉ ʧʦʤʦʱʴʶ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʫʪʨʘʯʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʦʜʙʦʨʘ ʘʩʩʦʨʪʠʤʝʥʪʘ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. ʆʪ ʥʠʭ ʟʘʚʠʩʠʪ ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʢʦʨʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ. ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ 

ʥʘʭʦʜʷʪʩʷ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʜʝʩʴ 

ʧʝʩʦʢ, ʤʝʣ, ʛʣʠʥʘ ʜʦʙʳʚʘʣʠʩʴ ʠ ʜʦʙʳʚʘʶʪʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ. ʊʘʢʠʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ɺʦʨʦʥʝʞʩʢʠʤ ʨʫʜʦʫʧʨʘʚʣʝʥʠʝʤ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʟʘʥʠʤʘʣʩʷ 

ʉʝʤʠʣʫʢʩʢʠʡ ʣʝʩʭʦʟ ʚ 70-80 ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʦʩʥʦʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʣʝʩʥʦʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʚʳʩʘʞʠʚʘʶʪʩʷ ʥʘ ʦʪʚʘʣʘʭ, ʩʣʦʞʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ 

ʚʩʢʨʳʰʥʳʤʠ ʧʦʨʦʜʘʤʠ: ʧʝʩʢʘʤʠ, ʧʝʩʯʘʥʦ-ʤʝʣʦʚʳʤʠ ʩʤʝʩʷʤʠ ʠ ʜʨ. ʅʘ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʳʭ 

ʩʤʝʩʷʭ ʩʦʩʥʘ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʣʫʯʰʝʥʠʷ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʩʪʝʪ ʧʦ 

I-II  ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘ. ʊʘʢʠʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 

ʟʦʥʘʣʴʥʳʭ ʧʦʯʚʘʭ. 

Summary: The mining industry is the foundation of our country's economy. However, its 

activity leads to disruption of all components of the landscape. Exogenous processes such as 
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erosion and deflation cause great damage to disturbed lands. Their influence extends to the 

surrounding area, almost 10 times the area of disturbed land. It is possible to reduce the negative 

impact on the environment with the help of forest reclamation, which is the cheapest and most 

affordable way. With the help of reclamation, it is possible to restore the lost state of natural 

landscapes. The effectiveness of remediation depends largely on the correct selection of the range 

of trees and shrubs. The structure and rate of formation of new biogeocenoses depend on them. 

Large areas of disturbed land are located in the Central Federal district, including the Voronezh 

region. Here sand, chalk, clay were and are mined in the open way. Such works were carried out by 

the Voronezh mine management. Semiluksky forestry was engaged in restoration of the disturbed 

lands in 70-80 years of the last century. Scots pine is one of the main tree species used in forest 

reclamation of technogenic landscapes. Culture pine trees are planted on the piles of stacked rocks 

of different overburden: sand, sand-chalk mixtures, etc. On sandy-chalky mixtures of pine does not 

require prior improve forest conditions and grows I-II classes of bonitet. Such plantings practically 

do not differ from plantings on zonal soils. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʛʝʥʥʳʡ ʣʘʥʜʰʘʬʪ, ʦʪʚʘʣ, ʧʝʩʯʘʥʦ-ʤʝʣʦʚʘʷ ʩʤʝʩʴ, ʩʦʩʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ. 

Keywords: technogenic landscape, dump, sand-chalk mixture, Pinus Silvestris. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘʩʝʣʝʥʠʝ ʟʝʤʣʠ ʥʘʨʫʰʘʝʪ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ: 

ʜʦʙʳʚʘʶʪ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, ʥʘ ʦʛʨʦʤʥʳʭ ʧʣʦʱʘʜʷʭ ʚʳʨʫʙʘʶʪ ʦʩʥʦʚʥʳʝ 

ʣʝʩʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ, ʟʘʭʣʘʤʣʷʶʪ ʪʝʨʨʠʪʦʨʠʠ ʤʫʩʦʨʦʤ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʦʪʭʦʜʘʤʠ, 

ʦʪʨʘʚʣʷʶʪ ʧʦʯʚʫ ʫʜʦʙʨʝʥʠʷʤʠ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʏʝʣʦʚʝʯʝʩʪʚʫ ʥʫʞʥʦ ʟʘʜʫʤʘʪʴʩʷ, ʢʘʢ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʩʦʭʨʘʥʠʪʴ 

ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʥʠʤʠʨʦʚʘʪʴ ʣʘʥʜʰʘʬʪ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʩʥʫʶ 

ʨʝʢʫʣʴʪʠʚʘʮʠʶ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʧʦʜʭʦʜʝ ʣʝʩʥʘʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʧʨʠʥʦʩʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. ʕʪʦ ʜʘʝʪ ʰʘʥʩ ʧʨʠʨʦʜʝ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʧʦʩʣʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʮʝʥʠʪʴ ʧʨʠʛʦʜʥʦʩʪʴ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ ɺʦʨʦʥʝʞʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʟʘʱʠʪʥʳʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ ʩʣʫʞʘʪ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ, ʥʘʜʝʞʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʝʤʥʦʛʦ ʰʘʨʘ ʞʠʚʝʪ ʚ ʦʢʨʫʞʝʥʠʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʇʨʠʛʦʨʦʜʥʘʷ ʯʘʩʪʴ ʛʦʨʦʜʦʚ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʫʞʜ 

ʨʝʢʨʝʘʮʠʠ ʠ ʤʘʩʩʦʚʦʛʦ ʪʫʨʠʟʤʘ. ʋʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ ʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ. 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

298 

 

ʆʙʲʝʢʪʦʤ, ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʦʪʚʘʣ ʆʨʣʦʚ ʣʦʛ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ. ʆʪʚʘʣ ʩʣʦʞʝʥ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʦʡ ʩʤʝʩʴʶ. ɺ 1976 ʛʦʜʫ ʦʥ ʙʳʣ 

ʨʝʢʫʣʴʪʠʚʠʨʦʚʘʥ ʢʫʣʴʪʫʨʘʤʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʯʠʩʪʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʚʦʟʨʘʩʪʝ 45 ʣʝʪ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʵʣʶʚʠʘʣʴʥʦʡ, ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʠ 

ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʯʘʩʪʷʭ ʦʪʢʦʩʘ. ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʪʘʢʩʘʮʠʠ, 

ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʠ. ʈʘʙʦʪʳ ʥʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʷʭ ʚʳʧʦʣʥʷʣʠ ʧʦ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ [3]. ʀʩʧʦʣʴʟʫʷ ʰʢʘʣʫ ʧʨʦʬ. ʅʝʩʪʝʨʦʚʘ ɺ. ɻ., ʜʘʚʘʣʠ ʦʮʝʥʢʫ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ [1]. ʇʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ ʠʟʫʯʘʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʚ 

ʧʨʘʢʪʠʢʝ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ ʤʝʪʦʜʠʢʘʤ [2, 6], ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ï ʩʦʛʣʘʩʥʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʉʘʫʪʠʥʘ ɺ. ʀ. [5]. ʉʨʝʜʥʶʶ ʚʳʩʦʪʫ ʠ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ EXCEL, 

STATISTICA. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀɽ 

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʩʯʠʪʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʦʨʦʜʦʡ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʨʠ ʣʝʩʥʦʡ 

ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʥʝ ʪʦʣʴʢʦ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʬʝʜʝʨʘʣʴʥʦʡ 

ʦʢʨʫʛʝ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʚ ʙʣʠʞʥʝʤ ʠ ʜʘʣʴʥʝʤ ʟʘʨʫʙʝʞʴʝ, ʢʘʢ 

ʤʘʣʦʪʨʝʙʦʚʘʪʝʣʴʥʘʷ ʢ ʧʦʯʚʝʥʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʧʦʨʦʜʘ. ɺ ʨʘʡʦʥʝ ʂʫʨʩʢʦʡ 

ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ (ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ) ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʙʳʣʠ ʩʦʟʜʘʥʳ ʥʘ ʧʝʩʯʘʥʳʭ, 

ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʤʝʣʦ-ʤʝʨʛʝʣʴʥʳʭ ʦʪʚʘʣʘʭ. ʆʜʥʘʢʦ ʠʭ ʚʦʟʨʘʩʪ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝ ʧʨʝʚʳʩʠʣ 

21 ʛʦʜ [7, 8]. ɺʩʝ ʢʫʣʴʪʫʨʳ ʧʦʛʠʙʣʠ ʚ ʩʚʷʟʠ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. 

ɺ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʦʤ ʛʠʜʨʦʦʪʚʘʣʝ ʆʨʣʦʚ ʣʦʛ ʚʦʟʨʘʩʪ 

ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 45 ʣʝʪ. ʂʫʣʴʪʫʨʳ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʥʘ ʩʢʣʦʥʝ ʟʘʧʘʜʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ, ʚ ʵʣʶʚʠʘʣʴʥʦʡ, ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʠ ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʯʘʩʪʷʭ 

ʦʪʢʦʩʘ, ʩ ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ 2,5 ʭ 1,0. ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʯʠʩʪʳʝ, ʢʦʪʦʨʳʝ 

ʩʦʟʜʘʚʘʣʠʩʴ ʚʨʫʯʥʫʶ ʙʝʟ ʧʦʜʛʦʪʦʚʢʠ ʩʫʙʩʪʨʘʪʘ. ʉʭʝʤʘ ʩʤʝʰʝʥʠʷ: ʉʦ-ʉʦ-ʉʦ. 

 

ʊʘʙʣʠʮʘ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʫʣʴʪʫʨ ʩʦʩʥʳ ʥʘ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʦʡ ʩʤʝʩʠ ʛʠʜʨʦʦʪʚʘʣʘ ʆʨʣʦʚ ʣʦʛ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʨʫʜʦʫʧʨʘʚʣʝʥʠʷ 

ʏʘʩʪʴ ʦʪʢʦʩʘ 

ʦʪʚʘʣʘ 

ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ, 

ʤ 

ʉʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ 

(ʄÑm), 

ʩʤ 

ʉʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ 

ʧʦ 

ʚʳʩʦʪʝ, 

ʤ 

ʇʦʣʥʦʪʘ ɹʦʥʠʪʝʪ 
ɿʘʧʘʩ,  

ʤ
3 
/ʛʘ 

ʉʦʭʨʘʥʥ

ʦʩʪʴ, % 

ʕʣʶʚʠʘʣʴʥʘʷ 14,2 23,0Ñ1,4 0,31 0,6 II  157 55 

ʕʣʶʚʠʘʣʴʥʦ-

ʪʨʘʥʟʠʪʥʘʷ 
17,6 19,5Ñ1,7 0,39 0,7 I 162 59 

ʊʨʘʥʟʠʪʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ 
15,2 15,6Ñ1,4 0,34 0,7 II  155 57 
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ɺ ʚʦʟʨʘʩʪʝ 45 ʣʝʪ ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʵʣʶʚʠʘʣʴʥʦʡ ʯʘʩʪʠ ʦʪʢʦʩʘ 

ʠʤʝʝʪ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 23,0Ñ1,4 ʩʤ, ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ 14,2 ʤ ʠ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ, 

ʨʘʚʥʳʡ 0,31 ʤ. ʇʨʠ II ʢʣʘʩʩʝ ʙʦʥʠʪʝʪʘ ʟʘʧʘʩ ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ 157 ʤ
3
/ʛʘ, 

ʩʦʭʨʘʥʥʦʩʪʴ ʢʫʣʴʪʫʨ ï 55 %. ʇʦʣʥʦʪʘ ʥʘʩʘʞʜʝʥʠʷ ï 0,6. ɺ ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʯʘʩʪʠ ʚ 45 

ʣʝʪ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʩʦʩʥʳ ʩʦʩʪʘʚʣʷʝʪ 19,5Ñ1,7 ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʨʘʚʥʘ 17,6 ʤ ʠ ʩʨʝʜʥʠʡ 

ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ - 0,39 ʤ. ʂʫʣʴʪʫʨʳ ʨʘʩʪʫʪ ʧʦ I ʢʣʘʩʩʫ ʙʦʥʠʪʝʪʘ, ʠʤʝʶʪ ʟʘʧʘʩ, ʨʘʚʥʳʡ 162 

ʤ
3 
/ʛʘ ʠ ʩʦʭʨʘʥʥʦʩʪʴ 59 %. ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʩʦʩʥʳ ʚ ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʯʘʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 15,6Ñ1,4ʩʤ, ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ï 15,2 ʤ ʠ ʩʨʝʜʥʠʡ ʧʨʠʨʦʩʪ ʧʦ ʚʳʩʦʪʝ ï 0,34 ʤ. ʇʨʠ II 

ʢʣʘʩʩʝ ʙʦʥʠʪʝʪʘ ʟʘʧʘʩ ʩʦʩʪʘʚʣʷʝʪ 155 ʤ
3
/ʛʘ, ʩʦʭʨʘʥʥʦʩʪʴ ʩʦʩʥʳ ï 57 %. ʇʦʣʥʦʪʘ ʥʘʩʘʞʜʝʥʠʷï 

0,7 (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 - ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʥʘ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʦʤ ʦʪʚʘʣʝ ʆʨʣʦʚ ʣʦʛ ʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʦʟʨʘʩʪ 45 ʣʝʪ 

ʅʘ ʦʪʚʘʣʝ ʠʟʫʯʘʣʩʷ ʞʠʚʦʡ ʥʘʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʩʣʝʜʫʶʱʠʤʠ 

ʪʨʘʚʷʥʠʩʪʳʤʠ ʨʘʩʪʝʥʠʷʤʠ: ʮʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʝʩʩʤʝʨʪʥʠʢ ʧʝʩʯʘʥʳʡ, ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ, 

ʵʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ, ʢʣʝʚʝʨ ʢʨʘʩʥʳʡ, ʱʘʚʝʣʴ ʢʦʥʩʢʠʡ, ʟʣʘʢʠ. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʪʨʘʚʦʩʪʦʷ ʚ ʥʘʩʘʞʜʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 5-15 %, ʚ ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʯʘʩʪʠ ʦʥʦ ʚʳʰʝ; ʥʘ 

ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʜʦʩʪʠʛʘʝʪ 100 %. 

ɺ ʥʘʩʘʞʜʝʥʠʠ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ ʠʤʝʝʪʩʷ ʩʘʤʦʩʝʚ ʩʦʩʥʳ ʚ ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ (ʨʠʩ. 

2). 

 

ʈʠʩʫʥʦʢ 2 - ʉʘʤʦʩʝʚ ʩʦʩʥʳ ʥʘ ʦʪʚʘʣʝ ʆʨʣʦʚ ʣʦʛ 



çɸʅʅʀ XXI ʚʝʢʘ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

300 

 

ɽʩʪʝʩʪʚʝʥʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ. ɺ ʧʦʜʣʝʩʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚʷʟ 

ʤʝʣʢʦʣʠʩʪʥʳʡ, ʛʨʫʰʘ ʣʝʩʥʘʷ, ʪʦʧʦʣʴ ʯʝʨʥʳʡ. ɺ ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʯʘʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʪʘʢʞʝ ʰʠʧʦʚʥʠʢ ʤʘʡʩʢʠʡ, ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʆʜʥʠʤ ʠʟ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʷʚʣʷʝʪʩʷ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʳʝ ʩʤʝʩʠ. 

2. ʂʫʣʴʪʫʨʳ ʩʦʩʥʳ ʥʘ ʛʠʜʨʦʦʪʚʘʣʝ ʆʨʣʦʚ ʣʦʛ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʪʫʪ ʧʦ I-II  

ʢʣʘʩʩʘʤ ʙʦʥʠʪʝʪʘ ʠ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʢʫʣʴʪʫʨ ʥʘ ʟʦʥʘʣʴʥʳʭ ʧʦʯʚʘʭ. ɹʦʣʝʝ 

ʚʳʩʦʢʠʝ ʙʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʵʣʶʚʠʘʣʴʥʦ-

ʪʨʘʥʟʠʪʥʦʡ ʯʘʩʪʠ ʦʪʢʦʩʘ ʦʪʚʘʣʘ. 

3. ʉʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʥʘʩʘʞʜʝʥʠʷʭ 

ʩʦʩʥʳ ʩʦʩʪʘʚʣʷʝʪ: 0-5 % ï ʚ ʵʣʶʚʠʘʣʴʥʦʡ ʠ ʵʣʶʚʠʘʣʴʥʦ-ʪʨʘʥʟʠʪʥʦʡ ʯʘʩʪʷʭ ʦʪʚʘʣʘ, 10-15 % ï 

ʚ ʪʨʘʥʟʠʪʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ. 

4. ɽʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʥʘ ʦʪʚʘʣʝ ʧʨʦʪʝʢʘʝʪ ʤʝʜʣʝʥʥʦ. ʉʘʤʦʩʝʚ ʩʦʩʥʳ 

ʚʩʪʨʝʯʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʢʫʨʪʠʥʘʤʠ. ɺ ʢʫʨʪʠʥʘʭ ï ʛʫʩʪʦʡ, ʚ ʚʦʟʨʘʩʪʝ 6-12 ʣʝʪ. ɺ ʧʦʜʨʦʩʪʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʫʙ ʯʝʨʝʰʯʘʪʳʡ, ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ, ʚ ʧʦʜʣʝʩʢʝ ï ʰʠʧʦʚʥʠʢ ʤʘʡʩʢʠʡ, 

ʛʨʫʰʘ ʣʝʩʥʘʷ, ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ. 

5. ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʜʥʦʡ ʧʦʨʦʜʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʝʢʫʣʴʪʠʚʘʮʠʦʥʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʝʩʯʘʥʦ-ʤʝʣʦʚʳʭ ʦʪʚʘʣʘʭ ʙʝʟ ʫʣʫʯʰʝʥʠʷ ʠʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʨʦʜʘʭ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʊʘʢʠʝ 

ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʠ, 

ʢʦʥʝʯʥʦ, ʥʘ ʢʘʯʝʩʪʚʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʟʦʥ, ʢ ʢʦʪʦʨʳʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ. 

ɼʨʝʚʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʟʜʫʭʝ, ʫʣʘʚʣʠʚʘʥʠʶ ʧʳʣʠ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʄʝʪʦʜʳ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʝʝ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ 

ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʤʝʪʦʜʳ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ, ʚ 

ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʜʣʷ ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. ʃʠʰʘʡʥʠʢʠ ʦʯʝʥʴ ʩʠʣʴʥʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʠ ʥʘ ʩʦʩʪʘʚ 

ʚʦʟʜʫʭʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʟʚʠʪʠʝ.ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, 

ʩʪʝʧʝʥʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ, ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʆʏɸ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ɺʦʨʦʥʝʞʩʢʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʧʘʨʢʘ. ɺ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ çʂʦʤʩʦʤʦʣʴʩʢʠʡè, ʂʦʣʴʮʦʚʩʢʦʛʦ ʠ ʇʝʪʨʦʚʩʢʦʛʦ 

ʩʢʚʝʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʘʷ ʩʣʦʞʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ 

ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ (ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ). ɺ 

ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ çʊʘʥʘʠʩè ɻʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ. 

Summary: In recent decades, there has been a sharp deterioration in the environmental 

situation in cities, which is associated with an increase in anthropogenic pressure. Such negative 

changes are reflected in the change in all components of the urban environment, and, of course, on 

the quality of atmospheric air. In this regard, the importance of recreational urban areas, which 

primarily include parks and squares, is growing sharply. Wood plantings in such areas contribute to 

an increase in oxygen concentration in the air, trapping dust and other harmful components. The 

methods of the urban environment monitoring system allow an assessment of its condition, both in 
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general and in individual components. Such methods include lichenoindication methods, which are 

based on the use of lichens to assess the integral impact of adverse environmental factors on 

ecosystems. Lichens react very strongly to the microclimatic conditions in which they grow and to 

the composition of the air, which determines their species diversity and development. An analysis 

of the species composition, the degree of projective cover with lichens, and the calculation of the 

OCA index allows us to say that the optimal ecological situation is in the Voronezh central region 

parka. In the areas where the Komsomolsky park, Koltsovsky and Petrovsky squares are located, 

the most difficult environmental situation is observed, which is probably associated with a high 

anthropogenic load (a large number of motor vehicles). In the area of the Tanais park, the 

environmental situation is somewhat better. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʷ, ʚʦʟʜʫʰʥʘʷ ʩʨʝʜʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʪʦʪʘ 

ʘʪʤʦʩʬʝʨʳ. 

Keywords: lichenoindication, air environment, relative purity of the atmosphere. 

 

ɺɺɽɼɽʅʀɽ 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ 

ʛʦʨʦʜʘʭ, ʢʦʪʦʨʦʝ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʊʘʢʠʝ ʥʝʛʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʦʪʨʘʞʘʶʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʠ, ʢʦʥʝʯʥʦ, ʥʘ 

ʢʘʯʝʩʪʚʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʛʦʨʦʜʩʢʠʭ ʟʦʥ, ʢ ʢʦʪʦʨʳʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʷʪʩʷ ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ. ɼʨʝʚʝʩʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʠʩʣʦʨʦʜʘ ʚ 

ʚʦʟʜʫʭʝ, ʫʣʘʚʣʠʚʘʥʠʶ ʧʳʣʠ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʄʝʪʦʜʳ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʝʝ 

ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ 

ʤʝʪʦʜʳ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʧʦʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʜʣʷ 

ʦʮʝʥʢʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. 

ʃʠʰʘʡʥʠʢʠ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʠ ʥʘ ʩʦʩʪʘʚ ʚʦʟʜʫʭʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠʭ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʟʚʠʪʠʝ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ 

ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʳʙʨʘʥʥʘʷ ʪʝʤʘʪʠʢʘ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ. 

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʛ. 

ɺʦʨʦʥʝʞʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ. 

 

ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɺ 2018-2019 ʛʛ. ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛ. ɺʦʨʦʥʝʞʘ 

ʤʝʪʦʜʦʤ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʣʠʭʝʥʦʬʣʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʟʦʥʘʭ ʛʦʨʦʜʘ, ʘ, ʠʤʝʥʥʦ, ʚ 5 ʧʘʨʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ: ʧʘʨʢ çʊʘʥʘʠʩè 

(ʉʦʚʝʪʩʢʠʡ ʨʘʡʦʥ), ʧʘʨʢ çʂʦʤʩʦʤʦʣʴʩʢʠʡè (ʃʝʥʠʥʩʢʠʡ ʨʘʡʦʥ), ʂʦʣʴʮʦʚʩʢʠʡ ʩʢʚʝʨ 
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(ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ), ʇʝʪʨʦʚʩʢʠʡ ʩʢʚʝʨ (ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ), çɺʦʨʦʥʝʞʩʢʠʡ ʮʝʥʪʨʘʣʴʥʳʡ 

ʧʘʨʢè (ʎʝʥʪʨʘʣʴʥʳʡ ʨʘʡʦʥ).  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʤʝʪʦʜʳ ʧʘʩʩʠʚʥʦʡ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ, 

ʪ.ʝ. ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʣʠʰʘʡʥʠʢʦʚ (ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ) ʥʘ 

ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ. ʇʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʷʪʩʷ ʣʠʭʝʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʘʢʣʘʜʳʚʘʶʪʩʷ ʦʥʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ, 

ʪ.ʢ. ʠʩʩʣʝʜʫʝʤʳʝ ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ ʠʤʝʶʪ ʥʝʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ. ɼʣʷ ʵʪʦʛʦ ʜʝʨʝʚʷʥʥʳʤ 

ʢʦʣʳʰʢʦʤ ʦʪʤʝʯʘʝʪʩʷ ʮʝʥʪʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ, ʘ ʟʘʪʝʤ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʥʝʛʦ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 10 ʜʝʨʝʚʴʝʚ ʠʟ ʢʘʞʜʦʡ ʜʦʤʠʥʠʨʫʶʱʝʡ ʧʦʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʥʠʭ ʣʠʰʘʡʥʠʢʦʚ ʠ ʩʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʝʪ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʩʦʩʪʘʚ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ʨʘʟʥʳʭ ʧʘʨʢʘʭ ʫʜʘʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠʤʝʶʪ 

ʩʭʦʜʥʳʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʩʦʩʪʘʚ [1].  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʧʦʩʦʙ ʧʘʣʝʪʢʠ. ʇʘʣʝʪʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʤʢʫ, ʨʘʟʜʝʣʝʥʥʫʶ ʥʘ ʢʚʘʜʨʘʪʳ ʨʘʟʤʝʨʦʤ 1 ʭ 1 ʩʤ, ʜʣʠʥʘ ʥʘʨʫʞʥʦʛʦ 

ʢʨʘʷ ʩʦʩʪʘʚʣʷʣʘ 20 ʭ 20 ʩʤ. ʇʘʣʝʪʢʫ ʧʨʠʢʣʘʜʳʚʘʶʪ ʢ ʩʪʚʦʣʫ ʜʝʨʝʚʘ ʠ ʬʠʢʩʠʨʫʶʪ. ʀʟʤʝʨʝʥʠʷ 

ʧʨʦʚʦʜʷʪ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʩʚʝʪʘ. ʉʥʘʯʘʣʘ ʩʯʠʪʘʶʪ ʯʠʩʣʦ ʢʚʘʜʨʘʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʣʠʰʘʡʥʠʢʠ 

ʟʘʥʠʤʘʶʪ ʥʘ ʛʣʘʟ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʢʚʘʜʨʘʪʘ (ʘ), ʫʩʣʦʚʥʦ ʧʨʠʧʠʩʳʚʘʷ ʠʤ 

ʧʦʢʨʳʪʠʝ, ʨʘʚʥʦʝ 100 %. ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʶʪ ʯʠʩʣʦ ʢʚʘʜʨʘʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʣʠʰʘʡʥʠʢʠ 

ʟʘʥʠʤʘʶʪ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʧʣʦʱʘʜʠ ʢʚʘʜʨʘʪʘ (b), ʫʩʣʦʚʥʦ ʧʨʠʧʠʩʳʚʘʷ ʠʤ ʧʦʢʨʳʪʠʝ, ʨʘʚʥʦʝ 

50 %. ʆʙʱʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚ ʧʨʦʮʝʥʪʘʭ (R) ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ: R= (100 a + 50 

b) / ʉ, ʛʜʝ ʉ ï ʦʙʱʝʝ ʯʠʩʣʦ ʢʚʘʜʨʘʪʦʚ ʧʘʣʝʪʢʠ [2]. 

ʆʮʝʥʢʘ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʣʠʰʘʡʥʠʢʦʚ ʠ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʧʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ 

ʣʠʰʘʡʥʠʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʥʪʨʦʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʙʘʣʣʳ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʧʦʢʨʳʪʠʷ ʜʣʷ ʢʘʞʜʦʡ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʣʠʰʘʡʥʠʢʦʚ (ʥʘʢʠʧʥʳʭ ï ʅ; 

ʣʠʩʪʦʚʘʪʳʭ ï ʃ; ʢʫʩʪʠʩʪʳʭ ï ʂ). ʇʦʩʣʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʣʘʩʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʪʦʪʘ 

ʘʪʤʦʩʬʝʨʳ: 

ʆʏɸ=ʅ + 2Āʃ + ɿĀʂ ù30. 

ɿʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʪʦʪʳ ʘʪʤʦʩʬʝʨʳ ʙʣʠʟʢʠʝ ʢ ʝʜʠʥʠʮʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʝʝ 

ʯʠʩʪʦʪʫ, ʯʝʤ ʥʠʞʝ ʟʥʘʯʝʥʠʝ ʆʏɸ, ʪʝʤ ʙʦʣʝʝ ʟʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ ʚ ʢʦʥʢʨʝʪʥʦʤ ʨʘʡʦʥʝ ʠʣʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʠ. 

ʏʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʴ ʆʏɸ (ʙʣʠʞʝ ʢ ʝʜʠʥʠʮʝ), ʪʝʤ ʯʠʱʝ ʚʦʟʜʫʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷ [3]. 

 

ʈɽɿʋʃʔʊɸʊʓ ʀ ʀʍ ʆɹʉʋɾɼɽʅʀʗ 

ʄʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʛ. ɺʦʨʦʥʝʞʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʭʝʥʦʬʣʦʨʳ 3 ʧʘʨʢʦʚ ʠ 2 ʩʢʚʝʨʦʚ. ɼʣʷ ʢʘʞʜʦʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʙʠʨʘʣʘʩʴ ʧʨʦʙʥʘʷ ʧʣʦʱʘʜʢʘ, ʨʘʟʤʝʨʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʯʠʩʣʦʤ 

ʜʝʨʝʚʴʝʚ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦʨʦʜ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʦʥʥʳʭ 

ʤʝʪʦʜʠʢ. ʀʩʩʣʝʜʫʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʪ.ʝ. ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ ʦʢʨʫʞʝʥʳ ʧʨʦʝʟʞʝʡ ʯʘʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʢʠ 

ʟʥʘʯʝʥʠʷ ʥʝ ʠʤʝʶʪ. 
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ʅʘ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʨʢʘ çʊʘʥʘʠʩè ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʣʠʰʘʡʥʠʢʦʚ: ʂʩʘʥʪʦʨʠʷ ʥʘʩʪʝʥʥʘʷ, ʇʘʨʤʝʣʠʷ ʙʦʨʦʟʜʯʘʪʘʷ, ʇʘʨʤʝʣʠʥʘ ʢʦʞʠʩʪʘʷ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʂʩʘʥʪʦʨʠʝʡ ʥʘʩʪʝʥʥʦʡ ʜʣʷ ʚʩʝʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʪʘʚʣʷʝʪ 36 %, ʜʣʷ ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ῐ 31,2 %, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3-ʝʡ ʟʦʥʝ (ʋʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) (ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ 2-ʭ 

ʚʠʜʦʚ ῐ 33,6 %). ʅʘ ʢʣʝʥʝ ʦʩʪʨʦʣʠʩʪʥʦʤ ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʣʠʰʘʡʥʠʢʘʤʠ, ʯʝʤ ʥʘ ʙʝʨʝʟʝ ʧʦʚʠʩʣʦʡ (36,3 % ʩʨʝʜʥʝʝ ʧʦʢʨʳʪʠʝ ʢʩʘʥʪʦʨʠʝʡ ʥʘʩʪʝʥʥʦʡ ʠ 

32,4 % ʧʦʢʨʳʪʠʝ ʧʘʨʤʝʣʠʝʡ ʙʦʨʦʟʜʯʘʪʦʡ). ʇʘʨʤʝʣʠʥʘ ʢʦʞʠʩʪʘʷ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʷʚʣʝʥʘ ʥʘ 3 ʜʝʨʝʚʴʷʭ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʣʷ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʦʩʪʘʚʠʣʦ 6,2 %. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʦʩʪʘʚʝ ʣʠʭʝʥʦʬʣʦʨʳ ʧʘʨʢʘ 

çʊʘʥʘʠʩè ʜʘʥʥʦʛʦ ʚʠʜʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʣʫʯʰʝʤ ʩʦʩʪʦʷʥʠʠ ʣʠʭʝʥʦʢʦʤʧʣʝʢʩʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʫʝʤʳʤʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤʠ ʟʦʥʘʤʠ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʠ ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3-ʤ ʙʘʣʣʘʤ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) ʧʘʨʢʘ çʊʘʥʘʠʩè ʨʘʚʥʘ 0,2. 

ɺ ʧʘʨʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʦʪʤʝʯʝʥʳ ʂʩʘʥʪʦʨʠʷ ʥʘʩʪʝʥʥʘʷ ʠ ʇʘʨʤʝʣʠʷ ʙʦʨʦʟʜʯʘʪʘʷ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʜʝʨʝʚʴʝʚ 

ʂʩʘʥʪʦʨʠʝʡ ʥʘʩʪʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 28,4 %, ʜʣʷ ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ῐ 23,7 %, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2-ʦʡ ï 3-ʝʡ ʟʦʥʘʤ (ʉʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ῐ ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) (ʩʨʝʜʥʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ 2-ʭ ʚʠʜʦʚ ῐ 26,05 %). ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʝʧʝʥʠ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʪʤʝʯʝʥʳ ʜʣʷ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ (34,4 % ʜʣʷ ʣʠʧʳ ʩʝʨʜʮʝʚʠʜʥʦʡ, 

23 % ʜʣʷ ʧʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ). ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʠ ʇʘʨʤʝʣʠʠ 

ʙʦʨʦʟʜʯʘʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2-ʤ ʙʘʣʣʘʤ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) ʧʘʨʢʘ çʂʦʤʩʦʤʦʣʴʩʢʠʡè ʨʘʚʥʘ 0,13. 

ɺ ʩʢʚʝʨʝ çʂʦʣʴʮʦʚʩʢʠʡè ʚʳʷʚʣʝʥʳ ʂʩʘʥʪʦʨʠʷ ʥʘʩʪʝʥʥʘʷ ʠ ʇʘʨʤʝʣʠʷ ʙʦʨʦʟʜʯʘʪʘʷ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ ʜʣʷ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʝʪ 24,3 %, ʜʣʷ ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ῐ 27,6 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2-ʦʡ ï 3-ʝʡ ʟʦʥʘʤ 

(ʉʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ῐ ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) (ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ 2-ʭ 

ʚʠʜʦʚ ῐ 26,05 %). ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʦʪʤʝʯʝʥʦ ʥʘ 

ʣʠʧʝ ʩʝʨʜʮʝʚʠʜʥʦʡ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ʦʪʤʝʯʝʥʦ 

ʥʘ ʢʣʝʥʝ ʦʩʪʨʦʣʠʩʪʥʦʤ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʠ ʇʘʨʤʝʣʠʠ 

ʙʦʨʦʟʜʯʘʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2,5-ʦʡ ʙʘʣʣʘʤ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) ʂʦʣʴʮʦʚʩʢʦʛʦ ʩʢʚʝʨʘ ʨʘʚʥʘ 0,17. 

ɺ ʇʝʪʨʦʚʩʢʦʤ ʩʢʚʝʨʝ ʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥʳ ʂʩʘʥʪʦʨʠʷ ʥʘʩʪʝʥʥʘʷ ʠ ʇʘʨʤʝʣʠʷ 

ʙʦʨʦʟʜʯʘʪʘʷ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ ʜʣʷ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ 

ʩʦʩʪʘʚʣʷʝʪ 24,3 %, ʜʣʷ ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ῐ 27,6 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2-ʦʡ ï 3-ʝʡ ʟʦʥʘʤ 

(ʉʠʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ῐ ʫʤʝʨʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ) (ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ 2-ʭ 

ʚʠʜʦʚ ῐ 26,05 %). ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʦʪʤʝʯʝʥʦ ʥʘ 

ʢʘʰʪʘʥʝ ʢʦʥʩʢʦʤ (29,1 %), ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʧʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ 

ʦʪʤʝʯʝʥʦ ʥʘ ʣʠʧʝ ʩʝʨʜʮʝʚʠʜʥʦʡ (28,6 %). ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʂʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʠ 

ʇʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2,5-ʦʡ ʙʘʣʣʘʤ ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʳ. 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) ʇʝʪʨʦʚʩʢʦʛʦ ʩʢʚʝʨʘ ʨʘʚʥʘ 0,17. 
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ɼʦʤʠʥʠʨʫʶʱʠʤ ʧʦ ʯʠʩʣʫ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ ʎʝʥʪʨʘʣʴʥʳʡ ɺʦʨʦʥʝʞʩʢʠʡ 

ʧʘʨʢ (5 ʚʠʜʦʚ): ʂʩʘʥʪʦʨʠʷ ʥʘʩʪʝʥʥʘʷ, ʂʩʘʥʪʦʨʠʷ ʤʥʦʛʦʧʣʦʜʥʘʷ, ʇʘʨʤʝʣʠʷ ʙʦʨʦʟʜʯʘʪʘʷ, 

ʕʚʝʨʥʠʷ ʤʝʟʦʤʦʨʬʥʘʷ, ʌʣʠʢʪʠʩ ʩʝʨʝʙʨʠʩʪʳʡ, ʇʘʨʤʝʣʠʥʘ ʣʠʧʦʚʘʷ [4, 5]. ʅʘ ʙʝʨʝʟʝ ʧʦʚʠʩʣʦʡ 

ʠ ʣʠʧʝ ʩʝʨʜʮʝʚʠʜʥʦʡ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʧʦ 6 ʚʠʜʦʚ ʣʠʰʘʡʥʠʢʦʚ. ʅʘʠʤʝʥʴʰʝʝ ʧʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ ʦʪʤʝʯʝʥʦ ʜʣʷ ʧʘʨʤʝʣʠʥʳ ʣʠʧʦʚʦʡ (9,5 % ʥʘ ʙʝʨʝʟʝ ʧʦʚʠʩʣʦʡ, 10,7 % ʥʘ ʣʠʧʝ 

ʩʝʨʜʮʝʚʠʜʥʦʡ). ʉʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʜʣʷ ʢʩʘʥʪʦʨʠʠ ʥʘʩʪʝʥʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 47,4 %, 

ʜʣʷ ʧʘʨʤʝʣʠʠ ʙʦʨʦʟʜʯʘʪʦʡ ï 40 %, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʠʩʩʣʝʜʫʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4-ʤ ʙʦʣʦʤ ʦʮʝʥʦʯʥʦʡ 

ʰʢʘʣʳ ʠ 4-ʦʡ ʟʦʥʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʡ ʚʦʟʜʫʭ). ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ ʨʘʚʥʘ 0,77. 

 

ɺʓɺʆɼʓ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ 

1) ʃʠʭʝʥʦʬʣʦʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ 6 ʚʠʜʘʤʠ. ʄʠʥʠʤʘʣʴʥʦʝ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʤʝʯʝʥʦ ʚ ʧʘʨʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè, ʂʦʣʴʮʦʚʩʢʦʤ ʠ ʇʝʪʨʦʚʩʢʦʤ 

ʩʢʚʝʨʘʭ, ʘ ʤʘʢʩʠʤʘʣʴʥʦʝ ï ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʮʝʥʪʨʘʣʴʥʦʤ ʧʘʨʢʝ. 

2) ʉʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ ʣʠʩʪʚʝʥʥʳʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʧʦʨʦʜ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ ʛ. ɺʦʨʦʥʝʞʘ ʚ ʩʨʝʜʥʝʤ ʚʘʨʴʠʨʫʝʪ ʦʪ 20,7% ʜʦ 48,02 %. ʉʪʝʧʝʥʴ 

ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ ʜʝʨʝʚʴʝʚ ʚ ʧʘʨʢʝ çʊʘʥʘʠʩè, ʧʘʨʢʝ çʂʦʤʩʦʤʦʣʴʩʢʠʡè, 

ʂʦʣʴʮʦʚʩʢʦʤ ʠ ʇʝʪʨʦʚʩʢʦʤ ʩʢʚʝʨʘʭ ʠʤʝʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ, ʘ ʚ 

ɺʦʨʦʥʝʞʩʢʦʤ ʮʝʥʪʨʘʣʴʥʦʤ ʧʘʨʢʝ ʚʳʰʝ. 

3) ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʪʦʪʳ ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʘʤʳʡ 

ʯʠʩʪʳʡ ʚʦʟʜʫʭ ʥʘʙʣʶʜʘʣʩʷ ʚ ɺʦʨʦʥʝʞʩʢʦʤ ʮʝʥʪʨʘʣʴʥʦʤ ʧʘʨʢʝ (0,77). ʉʘʤʦʝ ʥʠʟʢʦʝ 

ʟʥʘʯʝʥʠʝ ʆʏɸ ʦʪʤʝʯʝʥʦ ʜʣʷ ʧʘʨʢʘ çʂʦʤʩʦʤʦʣʴʩʢʠʡè (0,13), ʥʝʤʥʦʛʦ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʆʏɸ 

ʜʣʷ ʂʦʣʴʮʦʚʩʢʦʛʦ ʠ ʇʝʪʨʦʚʩʢʦʛʦ ʩʢʚʝʨʦʚ (0,17). 

4) ɸʥʘʣʠʟ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʝʧʝʥʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ, ʨʘʩʯʝʪ 

ʠʥʜʝʢʩʘ ʆʏɸ ʧʦʟʚʦʣʷʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʨʘʡʦʥʝ ɺʦʨʦʥʝʞʩʢʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʘʨʢʘ. ɺ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ 

çʂʦʤʩʦʤʦʣʴʩʢʠʡè, ʂʦʣʴʮʦʚʩʢʦʛʦ ʠ ʇʝʪʨʦʚʩʢʦʛʦ ʩʢʚʝʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʘʤʘʷ ʩʣʦʞʥʘʷ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ 

(ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ). ɺ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʘʨʢʘ çʊʘʥʘʠʩè 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ. 

 

ʉʇʀʉʆʂ ʃʀʊɽʈɸʊʋʈʓ 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʦʧʳʪ ʠʥʪʨʦʜʫʢʮʠʠ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ 

ʢʝʜʨʦʚʦʡ ʥʘ ʩʝʚʝʨʝ ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 55 ʣʝʪ. ʃʝʩʥʳʝ ʢʫʣʴʪʫʨʳ 

ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʚ 1964 ʛʦʜʫ ʥʘ ʧʣʦʱʘʜʠ 0,8 ʛʝʢʪʘʨ ʠ ʚ 1965 ʛʦʜʫ ʥʘ ʧʣʦʱʘʜʠ 1,5 ʛʝʢʪʘʨ. 

ʀʟʤʝʨʝʥʳ ʜʠʘʤʝʪʨʳ ʠ ʚʳʩʦʪʳ ʫ 20 ʜʝʨʝʚʴʝʚ ʚʳʙʦʨʦʯʥʦ ʩ ʨʘʟʥʦʡ ʧʣʦʱʘʜʴʶ ʨʘʟʤʝʱʝʥʠʷ, 

ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʢʝʜʨʦʚʳʭ ʩʦʩʝʥ ʦʪ ʛʫʩʪʦʪʳ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʦ ʘʚʪʦʭʪʦʥʥʦʝʧʦʪʦʤʩʪʚʦ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʤʝʞʥʳʭ ʚʳʜʝʣʘʭ ʠ 

ʢʚʘʨʪʘʣʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʫʩʧʝʰʥʦʡ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʜʝʨʝʚʴʝʚ. ʅʘ ʫʯʘʩʪʢʘʭ ʦʩʝʥʴʶ 

2019 ʛʦʜʘ ʟʘʧʣʘʥʠʨʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʭʦʜʫ ʚʩʣʝʜʩʪʚʠʝ ʩʠʣʴʥʦʡ ʛʫʩʪʦʪʳ ʠ 

ʟʘʭʣʘʤʣʸʥʥʦʩʪʠ, ʠʤʝʶʪʩʷ ʜʝʨʝʚʴʷ 5 ʠ 6 ʢʘʪʝʛʦʨʠʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

Summary: This article presents the experience of introduction of Siberian cedar pine in the 

North of Tambov region lasting 55 years. Forest crops were laid in 1964 on an area of 0.8 hectares 

and in 1965 on an area of 1.5 hectares. Diameters and heights of 20 trees selectively with different 

area of placement were measured, dependence of growth and development of cedar pines on 

density of growth was established. Autochthonous offspring of Siberian pine of different ages were 

found in adjacent areas and neighborhoods, which allows us to judge the successful acclimatization 

of trees. In the autumn of 2019, care activities are planned on the plots due to the strong density 

and clutter, there are trees of 5 and 6 categories of sanitary condition. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʤʙʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʠʥʪʨʦʜʫʢʮʠʷ, ʩʦʩʥʘ ʩʠʙʠʨʩʢʘʷ, ʘʚʪʦʭʪʦʥʳ, 

ʧʣʦʱʘʜʴ ʨʘʟʤʝʱʝʥʠʷ, ʣʝʩʥʳʝ ʢʫʣʴʪʫʨʳ. 

Keywords:Tambov oblast, introduction, Siberian pine, the aborigines, the area of the 

accommodation, forest of culture. 

 

ɺɺɽɼɽʅʀɽ 

ʂʝʜʨ ʩʠʙʠʨʩʢʠʡ ʙʣʘʛʦʜʘʨʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʝʟʥʳʭ ʩʚʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʪʘʨʝʡʰʠʭ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ [1]. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʝʨʝʥʝʩʝʥʠʷ 

ʩʦʩʥʳ ʢʝʜʨʦʚʦʡ ʩʠʙʠʨʩʢʦʡ ʚ ʥʦʚʳʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʨʘʡʦʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 
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ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ (ʜʝʢʦʨʘʪʠʚʥʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ ʚʦʟʜʫʭʘ, ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʞʠʟʥʠ, ʚʳʩʦʢʠʝ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʦʨʝʭʦʚ, 

ʧʦʣʫʯʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʩʝʤʷʥ, ʰʠʰʝʢ, ʭʚʦʠ, ʞʠʚʠʮʳ, ʮʝʥʥʘʷ ʜʨʝʚʝʩʠʥʘ ʠ ʪ.ʜ.), 

ʥʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʠʜʘ.ʇʦʩʣʝ ʚʳʨʘʱʠʚʘʥʠʷ 

ʵʢʟʦʪʦʚ ʠʟ ʧʨʠʚʦʟʥʳʭ ʩʝʤʷʥ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʠʭ ʠʩʧʳʪʘʥʠʷ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʶʱʠʤ 

ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ ʠʥʪʨʦʜʫʮʝʥʪʘ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʠʟ ʩʝʤʷʥ 

ʤʝʩʪʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ. ʄʘʪʝʨʠʥʩʢʠʝ ʜʝʨʝʚʴʷ ʧʨʦʰʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʪʙʦʨ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ, 

ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʚʩʪʫʧʠʣʠ ʚ ʩʪʘʜʠʶ ʩʝʤʝʥʦʰʝʥʠʷ ʠ ʜʘʶʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʝ 

ʧʦʪʦʤʩʪʚʦ. ʇʦʵʪʦʤʫ ʩʝʷʥʮʳ ʤʝʩʪʥʦʡ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ ʛʝʥʝʨʘʮʠʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʘʤ ʥʦʚʦʛʦ ʨʝʛʠʦʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʪʝʥʠʷʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʠʟ 

ʩʝʤʷʥ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʘʨʝʘʣʘ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [2]. 

ʊʘʤʙʦʚʩʢʠʡ ʣʝʩʦʚʦʜ ɸʣʝʢʩʘʥʜʨ ʌʸʜʦʨʦʚʠʯ ʂʦʣʙʘʩʠʥ (ʥʘʯʘʣʴʥʠʢ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʘʤʠ 

ʊʘʤʙʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 1993 ʧʦ 1998 ʛʦʜ) ʚ 1964-1965 ʛʦʜʘʭ ʨʘʙʦʪʘʣ ʚ ʉʝʨʧʦʚʩʢʦʤ 

ʣʝʩʥʠʯʝʩʪʚʝ. ɺ ʩʦʙʩʪʚʝʥʥʦʤ ʧʠʪʦʤʥʠʢʝ, ʧʦ ʨʘʩʩʢʘʟʫ ɸʣʝʢʩʘʥʜʨʘ ʌʸʜʦʨʦʚʠʯʘ, ʙʳʣʠ 

ʚʳʨʘʱʝʥʳ ʩʝʷʥʮʳ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ ʠʟ ʩʝʤʷʥ ʥʝʠʟʚʝʩʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʦ 

ʧʷʪʠʣʝʪʥʝʛʦ ʚʦʟʨʘʩʪʘ. ʇʦʩʘʜʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 179 ʠ 192 ʢʚʘʨʪʘʣʝ ʈʘʸʚʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʚ ʦʜʠʥʘʢʦʚʳʭ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ï ʉ2, ʚ ʧʣʫʞʥʳʝ ʙʦʨʦʟʜʳ ʧʦʜ ʤʝʯ 

ʂʦʣʝʩʦʚʘ. ʉʦʩʪʘʚ ʢʫʣʴʪʫʨ ʚ 179 ʢʚʘʨʪʘʣʝ 5ʂ4ʉʦ1ɹ, ʚ 192 ʢʚʘʨʪʘʣʝ ï 6ʂ3ʉʦ1ɹ. 

ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʦʩʝʥʴʶ 2018 ʛʦʜʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʠʟʦʰʸʣ ʦʪʧʘʜ ʯʘʩʪʠ 

ʢʝʜʨʦʚʳʭ ʩʦʩʝʥ ʠʟ-ʟʘ ʙʦʣʴʰʦʡ ʛʫʩʪʦʪʳ ʠ ʢʦʥʢʫʨʝʥʮʠʠ ʚ ʮʝʥʦʟʝ. ʆʙʥʘʨʫʞʝʥʳ ʤʦʣʦʜʳʝ 

ʜʝʨʝʚʴʷ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʤʝʞʥʦʤ ʚʳʜʝʣʝ ʧʦʜ ʧʦʣʦʛʦʤ 

ʙʝʨʸʟʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ.  

 

ʎɽʃʔ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʫʩʧʝʰʥʳʡ ʨʦʩʪ, ʩʝʤʝʥʦʰʝʥʠʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʩʝʤʷʥ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʨʦʜʫʢʮʠʠ [3, 4, 5, 

6].ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʠʭ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʭʦʜʫ ʟʘ ʥʘʩʘʞʜʝʥʠʷʤʠ ʠ ʤʝʪʦʜʠʢʠ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʭʦʜʷ ʠʟ ʙʠʦʣʦʛʠʠ ʜʨʝʚʝʩʥʦʡ ʧʦʨʦʜʳ. 

 

ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʋ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʧʨʦʷʚʣʷʝʪʩʷ ʩ 30 - 50 ʣʝʪ, ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʨʘʥʥʝʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʦʪʙʦʨʘ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ [2].ɸʥʘʣʠʟ ʩʝʤʝʥʥʦʛʦ 

ʧʦʪʦʤʩʪʚʘ ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʣʶʩʦʚʦʡ ʩʝʣʝʢʮʠʠ, ʥʘ ʧʣʦʱʘʜʠ 

500 ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʠʤʝʝʪʩʷ 10 ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʭ ʦʩʦʙʝʡ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʠʣʠ 200 

ʦʩʦʙʝʡ ʚ ʧʝʨʝʩʯʸʪʝ ʥʘ 1 ʛʝʢʪʘʨ (ʈʠʩ.1).  

ʇʦʢʘʟʘʪʝʣʠ ʚʳʩʦʪ ʠ ʜʠʘʤʝʪʨʦʚ ʠʟʤʝʨʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨʘʭ ʠʤʝʶʪ 

ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʣʦʱʘʜʠ ʨʘʟʤʝʱʝʥʠʷ, ʜʝʨʝʚʴʷ ʫʛʥʝʪʘʶʪʩʷ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ 

ʙʝʨʸʟʦʡ, ʫ ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ (ʈʠʩ.2) 

ʈʠʩʫʥʦʢ 1. ɸʚʪʦʭʪʦʥʥʳʝ ʜʝʨʝʚʴʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 
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308 

 

 

 

          ʅʘ ʫʯʘʩʪʢʘʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠʤʝʝʪʩʷ 3% ʧʦʛʠʙʰʠʭ ʜʝʨʝʚʴʝʚ, ʩʪʘʨʳʡ ʠ ʩʚʝʞʠʡ 

ʩʫʭʦʩʪʦʡ ʩʦʩʥʳ ʩʠʙʠʨʩʢʦʡ ʢʝʜʨʦʚʦʡ, ʥʝʣʠʢʚʠʜʥʘʷ ʜʨʝʚʝʩʠʥʘ. ʂʘʪʝʛʦʨʠʠ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ï 1, 2 ʠ 3. 

 

 

 


