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ʀʨʘʣʠʝʚʘ ʖ. ʉ. ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ; 

ʃʘʚʨʝʥʥʠʢʦʚʘ ʆ. ɸ. ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮʝʥʪ; 

ʆʨʣʦʚʘ ʄ. ɸ. ï ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ; 

ʉʘʣʪʳʢʦʚʘ ʆ. ʃ. ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ; 
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ɺ ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ɺʩʝʨʦʩʩʠʡʩʢʦʡ (ʥʘʮʠʦʥʘʣʴʥʦʡ) ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥ-

ʬʝʨʝʥʮʠʠ çʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘè ʚʢʣʶʯʝʥʳ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʩʧʝʮʠʘʣʠ-

ʩʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʫʯʥʳʭ ʠ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʙʘʢʘʣʘʚʨʦʚ, ʤʘʛʠʩʪʨʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. 

 

 

ʉʪʘʪʴʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ. ɸʚʪʦʨʳ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʩʪʘʪʝʡ ʥʝʩʫʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʘʪʝʥʪʥʫʶ ʯʠʩʪʦʪʫ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʧʨʠʚʝʜʝʥʥʳʭ ʬʘʢʪʦʚ, 

ʮʠʪʘʪ, ʵʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʩʦʙʩʪʚʝʥʥʳʭ ʠʤʝʥ ʠ ʜʨʫʛʠʭ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʟʘ ʨʘʟʛʣʘʰʝʥʠʝ ʜʘʥʥʳʭ, ʥʝ ʧʦʜʣʝʞʘʱʠʭ ʦʪʢʨʳʪʦʡ ʧʫʙʣʠʢʘʮʠʠ. 
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ɿɽʄʃɽʋʉʊʈʆʁʉʊɺʆ ʀ ʂɸɼɸʉʊʈʓ.  

ʇʈɸɺʆɺʆɽ ʈɽɻʋʃʀʈʆɺɸʅʀɽ ɿɽʄɽʃʔʅʓʍ ʆʊʅʆʐɽʅʀʁ 

 
ʆʙʟʦʨʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 528 
 ʂʃʖʏɽɺʓɽ ʀɿʄɽʅɽʅʀʗ ʇʈɸɺʆɺʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ  

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɿɽʄɽʃʔʅʓʍ ʋʏɸʉʊʂʆɺ ɺ 2026 ɻʆɼʋ 

 

ɼʘʨʠʥʘ ɺʷʯʝʩʣʘʚʦʚʥʘ ɻʝʨʘʩʠʤʦʚʘ 1, ʆʣʴʛʘ ɸʣʝʢʩʝʝʚʥʘ ʃʘʚʨʝʥʥʠʢʦʚʘ2 

1,2 ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 
1Kudrina203@bk.ru 
2olalav21@mail.ru, https: //orcid.org/0000-0001-8603-4671 

 

ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʢʣʶʯʝʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʈʦʩʩʠʠ, ʚʩʪʫʧʠʚʰʠʝ ʚ ʩʠʣʫ ʚ 2026 ʛʦʜʫ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʫʪʦʯʥʝʥʠʶ ʧʦʨʷʜʢʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʙʦʣʝʝ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʩʯʸʪʫ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʟʝʤʝʣʴ-

ʥʳʝ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʚʦʟʨʘʩʪʘʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʦʣʠ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʬʝʨʝ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ 2026 ʛʦʜʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʘʚʦʚʦʡ ʦʧʨʝʜʝ-

ʣʸʥʥʦʩʪʠ, ʫʩʠʣʝʥʠʝ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʯʝʥʠʷ 

ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʝʩʪʨʦʚʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʚʠʜʳ ʨʘʟ-

ʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ, ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʟʝʤʝʣʴʥʳʝ 

ʦʪʥʦʰʝʥʠʷ. 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ɻʝʨʘʩʠʤʦʚʘ ɼ. ɺ., ʃʘʚʨʝʥʥʠʢʦʚʘ ʆ. ɸ. ʂʣʶʯʝʚʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʘʚʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ 2026 ʛʦʜʫ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ: ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 3-7. 
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The article analyzes the key changes in the legal regulation of land plot use in Russia that entered into 

force in 2026. Particular attention is paid to the clarification of the procedure for establishing and 

changing permitted land use, the formation of a more uniform approach to calculating rent for land 

plots in state or municipal ownership, as well as to the growing practical role of digital infrastructure 

in the field of land relations. It is concluded that the changes of 2026 are aimed at increasing legal 

certainty, strengthening the formalization of land plot use, and expanding the significance of official 

registry and spatial data in law enforcement practice. 

 

Keywords: land management, land plots, legal regulation, permitted land use, rent, cadastral value, 

digitalization, land relations. 
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ɿʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʦʙ-

ʥʦʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. ɿʝʤʣʷ ʚ ʵʪʠʭ ʦʪʥʦʰʝʥʠʷʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʩʪʫʧʘʝʪ ʧʨʠʨʦʜʥʳʤ 

ʨʝʩʫʨʩʦʤ, ʦʙʲʝʢʪʦʤ ʧʨʘʚʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʘʢʪʠʚʦʤ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʇʦʵʪʦʤʫ ʠʟʤʝ-

ʥʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʪʨʘʞʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ, 

ʥʦ ʠ ʥʘ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ, ʘʨʝʥʜʘʪʦʨʦʚ, ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ, ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʠ ʦʨʛʘʥʦʚ ʧʫʙʣʠʯʥʦʡ ʚʣʘʩʪʠ. 

ɺ 2026 ʛʦʜʫ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚʳ-

ʜʝʣʠʣʠʩʴ ʪʨʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʙʣʦʢʘ ʠʟʤʝʥʝʥʠʡ. 

ʇʝʨʚʳʡ ʩʚʷʟʘʥ ʩ ʫʪʦʯʥʝʥʠʝʤ ʧʦʨʷʜʢʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʠʜʦʚ ʨʘʟʨʝʰʸʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ɺʪʦʨʦʡ ï ʩ ʨʘʟʚʠʪʠʝʤ ʙʦʣʝʝ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʊʨʝʪʠʡ ʙʣʦʢ ʢʘʩʘʝʪʩʷ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʳʭ ʦʪ-

ʥʦʰʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʝ ʚʦʟʥʠʢʣʘ ʠʤʝʥʥʦ ʚ 2026 ʛʦʜʫ, ʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʪʘʣʘ ʟʘʤʝʪʥʦ ʚʘʞʥʝʝ ʚ 

ʧʨʠʢʣʘʜʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʊʘʢʦʝ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ 

ʧʝʨʚʳʝ ʜʚʘ ʙʣʦʢʘ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʧʨʷʤʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʪʨʝʪʠʡ 

ʩʚʷʟʘʥ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʨʘʟʚʠʪʠʝʤ ʫʩʣʦʚʠʡ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. 

ʎʝʣʴ ʩʪʘʪʴʠ ï ʨʘʩʩʤʦʪʨʝʪʴ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʠ ʧʦʢʘʟʘʪʴ, ʢʘʢʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʦʥʠ 

ʠʤʝʶʪ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. 

ʇʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ  

ʥʘ ʧʦʣʦʞʝʥʠʷʭ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝè ʠ ʠʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ 

ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [1, 2].  

ɺ 2026 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʝ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʦʥʫʣʠ ʪʨʠ 

ʙʣʦʢʘ: ʧʦʨʷʜʦʢ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʠʜʦʚ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʫʙʣʠʯʥʳʭ ʟʝʤʝʣʴ ʠ ʮʠʬʨʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ ï ʠʤʝʥʥʦ ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʠʣʠʩʴ ʥʘʠʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʢʘʟʘʣʦʩʴ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʜʘʤʠ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʉ 1 ʤʘʨʪʘ 2026 ʛʦʜʘ ʚ 

ɿʝʤʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʝʪ ʛʣʘʚʘ II.1, ʚʚʝʜʸʥʥʘʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦ-

ʥʦʤ ʦʪ 31.07.2025 ˉ 295-ʌɿ. ɺ ʥʝʡ ʟʘʢʨʝʧʣʝʥʳ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʚʠʜʘʭ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʨʷʜʦʢ ʠʭ ʫʩʪʘʥʦʚʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʢʠʤʠ ʚʠʜʘʤʠ [3]. ɿʘʢʦʥʦʜʘʪʝʣʴ ʚʳʜʝʣʠʣ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʙʣʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʪʝʤ ʩʘʤʳʤ ʚʦ ʤʥʦʛʦʤ ʩʥʷʣ ʧʨʝʞʥʶʶ ʬʨʘʛʤʝʥʪʘʨ-

ʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʨʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ ʠ ʚ ʙʦʣʴʰʝʡ ï ʦʪ ʦʬʠ-

ʮʠʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʋʪʦʯʥʸʥ ʧʦʨʷʜʦʢ ʚʳʙʦʨʘ ʚʠʜʘ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʟʘʢʨʝʧʣʝʥʳ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʜʣʷ ʩʣʫʯʘʝʚ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʧʦʜʪʚʝʨʞʜʸʥ ʧʨʠʦʨʠʪʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʠ-

ʜʦʤ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ 

ʚʥʠʤʘʪʝʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʫʯʘʩʪʢʘ ʝʱʸ ʜʦ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʝʨʝʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʘ ʵʪʦ ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʜʦʢʫʤʝʥʪʘ-

ʮʠʠ, ʧʨʘʚʦʚʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠ ʪʦʯʥʦʤʫ ʧʦʥʠʤʘʥʠʶ ʚʟʘʠʤʦʩʚʷʟʠ ʟʝʤʝʣʴʥʦʛʦ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-

ʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
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ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʤʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʪʘʣʦ ʨʘʟʚʠʪʠʝ ʙʦʣʝʝ ʝʜʠʥʦʦʙʨʘʟʥʳʭ ʧʨʘʚʠʣ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʟʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ɼʦ 1 ʷʥʚʘʨʷ 2026 ʛʦʜʘ ʨʘʟʤʝʨ ʪʘʢʦʡ ʧʣʘʪʳ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʧʨʘʚʠʣʘʤ, 

ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʦʙʱʠʭ ʧʨʠʥʮʠʧʘʭ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ 

ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʦ ʟʘʚʠʩʝʣ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʤʝʪʦʜʠʢʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʧʫʙʣʠʯʥʳʤ ʩʦʙʩʪʚʝʥʥʠ-

ʢʦʤ. ʉ 2026 ʛʦʜʘ ʚ ɿʝʤʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʢʨʝʧʣʝʥʦ ʦʙʱʝʝ ʧʨʘʚʠʣʦ, ʩʦ-

ʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʘʨʝʥʜʥʘʷ ʧʣʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʟʘʢʦʥʦʤ ʩʣʫʯʘʝʚ. ʕʪʠ ʠʟʤʝʥʝʥʠʷ ʩʚʷ-

ʟʘʥʳ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 08.08.2024 ˉ 321-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʘʪʴʠ 39.7 ʠ 

65 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʩʪʘʪʴʶ 3 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ñʆ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝò [4]. 

ʉʤʳʩʣ ʜʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʪʨʝʤʣʝʥʠʠ ʢ ʙʦʣʴʰʝʡ ʫʥʠʬʠʢʘʮʠʠ ʨʘʩʯʸʪʦʚ, ʩʥʠ-

ʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʤʝʨʘ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʦʪ ʨʘʟʥʦʨʦʜʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʤʝ-

ʪʦʜʠʢ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʫʙʣʠʯʥʦʡ ʘʨʝʥʜʳ. ʇʨʠʚʷʟʢʘ ʘʨʝʥʜʥʦʡ 

ʧʣʘʪʳ ʢ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʫʩʠʣʠʚʘʝʪ ʟʥʘʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠ 

ʢʘʯʝʩʪʚʘ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʦʬʠʮʠʘʣʴʥʳʭ ʨʝʝʩʪʨʘʭ. ɼʣʷ ʘʨʝʥʜʘʪʦʨʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʫʙʣʠʯʥʳʭ ʟʝʤʝʣʴ ʵʪʦ ʩʦʟʜʘʸʪ ʙʦʣʝʝ ʧʨʝʜʩʢʘʟʫʝʤʫʶ ʤʦʜʝʣʴ ʨʘʩʯʸʪʘ ʨʘʩʭʦʜʦʚ. 

ɼʣʷ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʰʠʙʢʠ ʚ ʦʧʠʩʘʥʠʠ ʦʙʲʝʢʪʘ, ʥʝʧʦʣʥʦʪʘ ʩʚʝʜʝ-

ʥʠʡ ʠʣʠ ʩʧʦʨʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʥʘʧʨʷʤʫʶ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʪʜʝʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝ-

ʥʠʡ. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʟʝʤʝʣʴ ʥʝ ʷʚʣʷʶʪʩʷ ʥʦʚʝʣʣʦʡ, ʚʦʟʥʠʢʰʝʡ ʪʦʣʴʢʦ ʚ 2026 ʛʦʜʫ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʧʦ-

ʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 01.12.2021 ʛ. ˉ 2148 [5]. ʆʜʥʘʢʦ 

ʠʤʝʥʥʦ ʚ 2026 ʛʦʜʫ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʡ ʩʬʝʨʳ ʩʪʘʣʘ ʠʛʨʘʪʴ ʥʝ ʧʨʦʩʪʦ ʙʦʣʝʝ 

ʟʘʤʝʪʥʫʶ, ʘ ʫʞʝ ʚʧʦʣʥʝ ʧʨʠʢʣʘʜʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʦʙʝʩʧʝ-

ʯʝʥʠʠ ʜʦʩʪʫʧʘ ʢ ʩʚʝʜʝʥʠʷʤ ʦ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʜʛʦʪʦʚʢʝ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʉʭʦʞʠʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʮʠʬʨʦʚʦʤʫ ʩʦʧʨʦʚʦʞʜʝʥʠʶ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʘʚʠʣʘ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝ-

ʝʩʪʨʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʨʘʥʝʝ, ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʠʟ-

ʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʘʢʪʘʭ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙʝʩʧʝʯʠʣʠ ʜʘʣʴ-

ʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [6-9]. ʇʦʵʪʦʤʫ ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ 2026 ʛʦʜʫ ʨʝʯʴ ʠʜʸʪ ʥʝ ʦ ʧʦʷʚʣʝʥʠʠ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʥʫʣʷ, ʘ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʧʨʘʢʪʠ-

ʯʝʩʢʠʡ ʚʝʩ ʟʘʤʝʪʥʦ ʚʳʨʦʩ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʫʯʸʪʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʷ 2026 ʛʦʜʘ ʧʦʟʚʦʣʷʶʪ ʫʚʠʜʝʪʴ ʦʙʱʠʡ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʟʝ-

ʤʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʬʦʨʤʘʣʠʟʦʚʘʥ-

ʥʳʤ, ʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚʩʸ ʯʘʱʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʚʠʜ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʢʘʜʘʩʪʨʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʬʠʮʠʘʣʴʥʳʝ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ. ʕʪʦ ʚʣʠʷʝʪ ʠ ʥʘ ʧʨʘʚʦ-

ʚʦʡ ʨʝʞʠʤ ʫʯʘʩʪʢʘ, ʠ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠ ʥʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ 2026 ʛʦʜʘ ʟʘʪʨʘʛʠʚʘʶʪ ʢʘʢ ʩʦʙʩʪʚʝʥʥʦ 

ʧʨʘʚʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʪʘʢ ʠ ʮʠʬʨʦʚʳʝ ʫʩʣʦʚʠʷ  

ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʋʪʦʯʥʝʥʠʝ ʧʨʘʚʠʣ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʠʜʘʤʠ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʨʘʟʚʠʪʠʝ ʙʦʣʝʝ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʨʝʥʜʥʦʡ ʧʣʘʪʝ ʟʘ ʧʫʙʣʠʯʥʳʝ ʟʝʤʣʠ ʠ ʫʩʠʣʝ-

ʥʠʝ ʨʦʣʠ ʦʬʠʮʠʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʬʦʨʤʠʨʫʶʪ ʙʦʣʝʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʤʦʜʝʣʴ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʶʨʠʜʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ, ʢʘʜʘʩʪʨʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʚ ʧʨʘʢʪʠʢʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʧʦʩʦʙʥʳ 



6 
 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʴʰʝʡ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʙʦʣʝʝ ʩʦ-

ʛʣʘʩʦʚʘʥʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʦʨʛʘʥʘʤʠ ʧʫʙʣʠʯ-

ʥʦʡ ʚʣʘʩʪʠ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ. 
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territories. It analyzes the current state of scientific research in this field and reveals the main prob-

lems of organizing production territories. The article substantiates the need for a comprehensive ap-

proach to the planning and landscaping of such territories.  

 

Keywords: landscaping, industrial areas, functional zoning, landscaping, and the production envi-

ronment.  
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ɺʚʝʜʝʥʠʝ. 

ʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʤʳʰʣʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʤʝʩʪʦ ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʢʘʢ ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚʣʠʷʶʱʘʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠ-

ʪʦʨʠʠ ʠ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʦʧʨʦʩʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʟʘʯʘʩʪʫʶ ʦʩʪʘʶʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʤʠ ʠ ʥʝ ʧʦʣʫʯʘʶʪ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳ-

ʧʦʣʥʝʥʠʝʤ ʤʠʥʠʤʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʠ ʨʘʟʤʝ-

ʱʝʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʆʟʝʣʝʥʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʤʝʩʪ ʦʪʜʳʭʘ ʜʣʷ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦ-

ʜʫʤʘʥʥʘʷ ʧʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʟʘʜʘʯʠ [1]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʨʝʜʘ, ʢʦʪʦʨʘʷ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʤ-

ʬʦʨʪʘ ʪʨʫʜʘ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʚʦʧʨʦʩʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʩʤʘʪ-

ʨʠʚʘʶʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʤ ʟʦʥʘʤ ʠ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ, ʜʨʫʛʠʝ ï ʚʦʧʨʦʩʘʤ ʦʟʝʣʝʥʝʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʜʥʘʢʦ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, 

ʨʘʟʨʘʙʦʪʘʥ ʥʝʜʦʩʪʘʪʦʯʥʦ [2]. ʇʦʵʪʦʤʫ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜ-

ʧʨʠʷʪʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʦʙʦʙʱʝʥʠʝ ʠ ʩʠʩʪʝ-

ʤʘʪʠʟʘʮʠʷ ʜʘʥʥʳʭ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʘʥʘʣʠʟʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ. ʇʨʠʤʝʥʷʣʩʷ ʩʪʨʫʢ-

ʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʦʢ. ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʦʧʨʦʩʳ ʨʘʟʤʝʱʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʧʝʰʝʭʦʜʥʳʭ ʩʚʷʟʝʡ, ʵʣʝ-

ʤʝʥʪʦʚ ʦʟʝʣʝʥʝʥʠʷ ʠ ʟʦʥ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʨʘʙʦʪʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʘʢ ʚ ʥʘʫʯʥʦʡ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʬʝʨʝ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʦ-

ʛʜʘ ʢʘʢ ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ. ʀʩʩʣʝʜʦʚʘ-

ʥʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʨʘʟʨʦʟʥʝʥʳ, ʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʩʦʚʝʪʳ ʣʠʙʦ ʫʩʪʘʨʝʣʠ, ʣʠʙʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʧʝʮʠʬʠʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʩʭʦʞʜʝʥʠʶ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʴʶ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʦʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʠʥʠʤʘ-

ʝʤʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. 
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ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʦʟʝʣʝ-

ʥʝʥʠʷ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʳʝ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʬʫʥʢʮʠʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠ-

ʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʟʘʧʳʣʸʥʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢ-

ʨʦʢʣʠʤʘʪ [2]. ʆʜʥʘʢʦ ʩʠʩʪʝʤʘ ʦʟʝʣʝʥʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʯʘʩʪʦ ʥʦʩʠʪ ʵʧʠʟʦ-

ʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʦʙʨʘʟʫʝʪ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʅʝʜʦʩʪʘʪʦʢ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʠʚʦ-

ʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʩʥʠʞʝʥʠʶ ʚʠʟʫʘʣʴʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠ-

ʪʦʨʠʠ. ʆʪʩʫʪʩʪʚʠʝ ʦʟʝʣʝʥʝʥʠʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʣʠʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʨʘʩʪʝʥʠʷ ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʚʦʟʜʫʭʘ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʝʣʘʝʪ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ ʥʝʫʶʪʥʳʤ, ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʫʭʫʜʰʘʷ ʠʭ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʴ. 

ɼʨʫʛʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʥʝʨʝʜʢʦ ʦʪʩʫʪʩʪʚʫʝʪ ʯʸʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʩʢʣʘʜʩʢʠʭ ʠ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʭ ʟʦʥ [3]. ʅʝʧʨʘʚʠʣʴʥʦʝ ʠʣʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʱʝʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ ʧʨʦʙʣʝʤʘʤ. ɻʨʫʟʦʚʦʡ ʪʨʘʥʩʧʦʨʪ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʨʫʜ-

ʥʦʩʪʷʤʠ, ʩʦʪʨʫʜʥʠʢʠ ʪʨʘʪʷʪ ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʥʘ ʧʝʨʝʤʝʱʝʥʠʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʝʰʝʭʦʜʳ ʠ ʪʝʭʥʠʢʘ ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʷʭ. ʅʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʟʜʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʭʘʦʪʠʯʥʦ, ʘ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʥʝ ʩʧʣʘʥʠʨʦ-

ʚʘʥʳ, ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪʩʷ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʥʘ 

ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʟʦʥʠ-

ʨʦʚʘʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ, ʦʙʱʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʜʧʨʠʷ-

ʪʠʝ ʩ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʦʜʫʤʘʥʥʳʤʠ ʧʝʰʝʭʦʜʥʳʤʠ ʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʫʤʝʥʴ-

ʰʠʪʴ ʨʠʩʢ ʪʨʘʚʤʘʪʠʟʤʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʫʚʝʣʠʯʠʪʴ ʧʨʠʚʣʝʢʘ-

ʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʤʝʩʪʘʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ʧʝʨʩʦʥʘʣʘ, ʪʘʢ ʢʘʢ 

ʩʦʪʨʫʜʥʠʢʠ ʧʨʦʚʦʜʷʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʥʠʭ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʜʦʭʥʫʪʴ ʦʪ ʬʘʢʪʦʨʦʚ, ʚʣʠʷ-

ʶʱʠʭ ʥʘ ʫʭʫʜʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʰʫʤ, 

ʚʠʙʨʘʮʠʠ ʦʪ ʤʦʱʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ ʠ ʜʨʫʛʠʝ. ɼʣʷ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʘ ʩʦʪʨʫʜʥʠʢʦʚ ʤʦʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʩʢʘʤʝʡʢʠ, ʥʘʚʝʩʳ ʚ ʤʝʩʪʘʭ ʦʟʝʣʝ-

ʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʵʪʦʤ ʦʙʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪ ʦʪʜʳʭʘ ʩʧʦʩʦʙʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦ-

ʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʚ ʯʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠ-

ʷʪʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʠʭ ʩʪʨʦʛʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʩʝʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ 

ʙʝʨʝʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ [4]. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʢʘʢ ʵʣʝʤʝʥʪ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʥʦʡ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʤʘʥʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʟʫʤʥʦʝ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠ ʧʨʦʯʠʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʧʦʤʦʯʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʜʝ-

ʪʘʣʴʥʦ ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʨʘʙʦʪʢʘ 

ʣʘʥʜʰʘʬʪʥʳʭ ʨʝʰʝʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʡ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʧʣʶʩʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠ-

ʩʪʝʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦʜʦʙ-

ʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʯʪʦ ʥʝ ʜʘʝʪ ʧʦʣʥʦʩʪʴʶ ʨʘʩʢʨʳʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ [5]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʩʝʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ 

ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ, ʥʘ ʵʪʘʧʝ ʧʨʠʥʷʪʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʥʝʦʙ-
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ʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʚ ʩʬʝʨʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʮʠʦʥʘʣʴʥʦ ʫʧʨʘʚʣʷʪʴ ʪʝʨʨʠʪʦʨʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠ-

ʷʪʠʡ.  ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ çʟʝʣʝʥʳʭè ʟʦʥ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʣʴʝʬʘ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʧʦʤʦʛʘʶʪ ʩʥʠʟʠʪʴ ʨʠʩʢ ʟʘʛʨʷʟ-

ʥʝʥʠʷ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʠ ʥʝ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʣʘʛʦ-

ʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʚʦʟʤʦʞʥʦ ʩʦʟʜʘʪʴ ʝʜʠʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʥʠʞʝʥʠʶ ʫʪʦʤʣʷʝʤʦʩʪʠ ʠ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʳʚʦʜ ʦʯʝʚʠʜʝʥ - ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʪʝʨ-

ʨʠʪʦʨʠʡ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʂʘʯʝʩʪʚʝʥʥʦ ʠ ʛʘʨʤʦʥʠʯʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ ʧʦʤʦʛʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʩʠʣʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʪʦʛʜʘ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʢ ʩʥʠʞʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʬʦʨʪʥʦʡ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʬʠ-

ʥʘʥʩʦʚʳʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ 

ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʢʦʤʧʘʥʠʠ, ʩʪʨʦʷʱʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʪʘʪʴʶ ʨʘʩʭʦʜʦʚ, ʘ ʥʝ ʢʘʢ 

ʟʥʘʯʠʤʫʶ ʠʥʚʝʩʪʠʮʠʶ ʚ ʩʦʪʨʫʜʥʠʢʦʚ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʫʧʫʩʢʘʶʪ ʧʦʪʝʥʮʠʘʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ, ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʧʨʠʚʣʝʯʝʥʠʠ 

ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ 

ʧʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʨʘʙʦʪʳ, ʯʪʦ ʜʝʣʘʝʪ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ. 

ʀʥʪʝʛʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʚ ʧʨʦʮʝʩʩ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘ-

ʥʠʷ ʧʨʝʦʙʨʘʟʫʝʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ ʠʟ ʦʪʜʝʣʴʥʳʭ ʨʘʟʨʦʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʮʝʣʦʩʪʥʳʝ ʠ 

ʫʧʨʘʚʣʷʝʤʳʝ ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʦʙʲʝʢʪʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʝ-

ʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʠ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʘʶʪ ʩʝʨʴʝʟʥʳʝ 

ʧʨʦʙʣʝʤʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʨʠʩʢʠ 

ʫʭʫʜʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʉʫʱʝʩʪʚʫʶʱʠʭ ʥʘʫʯʥʳʭ 

ʧʦʜʭʦʜʦʚ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ, ʘ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʪʨʝʙʫʶʪ ʜʦʨʘʙʦʪʢʠ, ʣʠʙʦ ʚʦʚʩʝ ʦʩʪʘ-

ʶʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ, ʫʜʦʙʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ ʨʘʙʦʯʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʠ 

ʵʪʦʤ ʥʝ ʟʘʙʳʚʘʪʴ ʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʟʦʥ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ʧʝʨʩʦʥʘʣʘ, ʫʜʦʙʥʳʭ ʜʦʨʦʛ, ʧʨʦʛʫʣʦʯʥʳʭ 

ʪʨʦʧʠʥʦʢ ʛʘʨʤʦʥʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ çʟʝʣʝʥʳʭè ʟʦʥ ʧʦʤʦʛʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʟʠʪʠʚʥʦʡ ʨʘ-

ʙʦʯʝʡ ʘʪʤʦʩʬʝʨʳ, ʩʥʠʞʘʷ ʨʠʩʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ ʫ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠ ʵʪʦʤ ʪʱʘ-

ʪʝʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʟʦʥʠʨʦʚʘʥʠʝ ʠ ʣʘʥʜʰʘʬʪ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʝʢʪʦʚ ʥʦʚʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝ-

ʤʦʥʪʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ɼʘʣʴʥʝʡʰʠʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʥʘ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʠ ʟʘʚʠʩʷ-

ʱʝʡ ʦʪ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʚʘʪʴ ʥʦʨʤʘ-

ʪʠʚʥʫʶ ʙʘʟʫ, ʫʯʠʪʳʚʘʶʱʫʶ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 338.2 
 ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɽ ʈɸɿɺʀʊʀɽ ʊɽʈʈʀʊʆʈʀʀ ɻ.ʆ. ɽʃɽʎ 

 

ɺʘʛʠʬ ɺʘʭʠʜʦʚʠʯ ɼʞʘʬʘʨʦʚ 1, ʅʠʢʦʣʘʡ ʉʝʨʛʝʝʚʠʯ ʃʝʥʴʰʠʥ 2 

1,2ʌɻɹʆʋ ɺʆ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʦ ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
1djafarovvv@guz.ru  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ɽʣʝʮ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʡ ʩʨʝʜʳ. ʇʨʦʚʝʜʸʥ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʟʘʩʪʨʦʡʢʠ, 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢ-

ʪʦʚ ʠ ʧʝʨʩʧʝʢʪʠʚ ʠʭ ʨʝʰʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝ-

ʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʘʞ-

ʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʚʠʪʠʝʤ ʛ.ʦ. ɽʣʝʮ. 
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ɻɸʋ, 2026. ʉ. 12-16. 

 

SPATIAL DEVELOPMENT OF THE TERRITORY OF THE CITY OF ELETS  

 

Vagif V. Dzhafarov1, Nikolai S. Lenshin2 

1,2State University of Land Use Planning, Moscow, Russia 
1djafarovvv@guz.ru  
2Kolya-Lenshin@yandex.ru 

 

This article examines the main trends and characteristics of spatial development in the Yelets urban 

district. It analyzes current urban planning trends, demographic, and economic factors influencing 

the formation of the urban environment. A geospatial analysis of development, transport infrastruc-

ture, and land resources is conducted to identify problematic areas and potential solutions. Strategic 

recommendations are proposed for optimizing space to improve living comfort, sustainable develop-

ment, and enhance the municipality's economic attractiveness. The study represents an important 

contribution to the development of territorial planning concepts and facilitates the development of 

effective tools for managing spatial development in the Yelets urban district. 

 

Keywords: spatial development, trends, infrastructure, master plan 
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ɻʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ɽʣʝʮ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ. ʕʪʦ 

ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʛʦʨʦʜʦʚ, ʩʦʭʨʘʥʠʚʰʠʭ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʩʚʦʙʦʜʥʦ-ʣʘʥʜʰʘʬʪʥʫʶ ʧʣʘʥʠ-

ʨʦʚʢʫ, ʛʜʝ ʩʪʨʫʢʪʫʨʘ ʟʘʩʪʨʦʡʢʠ ʥʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʘ ʧʨʠʨʦʜʝ, ʘ ʛʘʨʤʦʥʠʯʥʦ ʧʦʜʯʠʥʝʥʘ ʨʝ-

ʣʴʝʬʫ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʧʦʣʫʯʠʚʰʠʭ çʨʝʛʫʣʷʨʥʳʡè ʧʣʘʥ ʚ XVIII 

ʚʝʢʝ, ɽʣʝʮ ʩʫʤʝʣ ʩʦʭʨʘʥʠʪʴ ʞʠʚʦʧʠʩʥʦʩʪʴ, ʟʘʣʦʞʝʥʥʫʶ ʝʱʸ ʩʨʝʜʥʝʚʝʢʦʚʳʤʠ ʟʦʜʯʠʤʠ. ʇʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ɽʣʴʮʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʝʧʫʪʴʝ -ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʳʡ ʩʠʣʫʵʪ ʛʦʨʦʜʘ ʠ ʝʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ, 

ʩ ʜʨʫʛʦʡ - ʦʪʚʝʪʠʪʴ ʥʘ ʚʳʟʦʚʳ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʨʦʩʪʘ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ, ʫʚʝʣʠ-

ʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʢʦʤʬʦʨʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ. ɺ 2025ï2026 ʛʦ-

ʜʘʭ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʦʣʫʯʠʣʠ ʥʦʚʳʡ ʠʤʧʫʣʴʩ, ʙʣʘʛʦʜʘʨʷ ʧʦʙʝʜʝ ʚʦ ʚʩʝʨʦʩʩʠʡʩʢʦʤ ʢʦʥʢʫʨʩʝ çɻʦ-

ʨʦʜ ʤʦʣʦʜʝʞʠè ʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʧʣʘʥʘ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛ.ʦ.ɽʣʝʮ  

(ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛ.ʦ. ɽʣʝʮ 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʥʘ ɽʣʴʮʘ ʥʘʯʘʣʦʩʴ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʨʝʧʦʩʪʠ ʚ 1592 ʛʦʜʫ. ʀʩʪʦʨʠ-

ʯʝʩʢʘʷ ʪʦʧʦʛʨʘʬʠʷ ʛʦʨʦʜʘ ʦʧʨʝʜʝʣʷʣʘʩʴ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʦʨʦʪ, ʜʦʨʦʛ ʠ ʣʘʥʜʰʘʬʪʦʤ. ɻʦʨʦʜ 

ʨʘʟʚʠʚʘʣʩʷ ʚ ʨʘʤʢʘʭ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʚʦʟʤʦʞʥʦʛʦ ʧʫʪʠ, ʧʨʦʜʠʢʪʦʚʘʥʥʦʛʦ ʭʦʣʤʠʩʪʳʤ ʨʝʣʴʝʬʦʤ 

ʠ ʠʟʛʠʙʘʤʠ ʨʝʢʠ ɹʳʩʪʨʘʷ ʉʦʩʥʘ. ʂʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʩʪʘʣ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ ʘʨʭʠʪʝʢʪʦʨʘ ɸ. ʂʚʘ-

ʩʦʚʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʩʣʝ ʦʧʫʩʪʦʰʠʪʝʣʴʥʦʛʦ ʧʦʞʘʨʘ 1769 ʛʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʚʝʜʝʥʠʝ ʧʨʷ-

ʤʳʭ ʫʣʠʮ ʠ ʩʝʪʢʠ ʢʚʘʨʪʘʣʦʚ, ɽʣʴʮʫ ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʩʢʫʯʥʦʡ ʛʝʦʤʝʪʨʠʯʥʦʩʪʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʖ.ɸ. ʈʘʟʚʦʜʦʚʘ, ʦʩʥʦʚʫ ʦʙʲʸʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʛʦʨʦʜʘ ʩʦʩʪʘʚ-

ʣʷʶʪ ʤʥʦʛʦʧʣʘʥʦʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʜʦʤʠʥʘʥʪ (ʭʨʘʤʳ ʠ ʢʦʣʦʢʦʣʴʥʠ), ʢʦʪʦʨʳʝ ʥʝ ʢʦʥʢʫʨʠʨʫʶʪ 
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ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʘ ʩʦʟʜʘʶʪ ʩʣʦʞʥʳʡ, ʤʥʦʛʦʷʨʫʩʥʳʡ ʩʠʣʫʵʪ, ʧʦʜʯʠʥʸʥʥʳʡ ʧʨʠʨʦʜʥʳʤ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤ. ʉʠʩʪʝʤʘ çʧʨʦʟʦʨʦʚè - ʧʨʦʜʫʤʘʥʥʳʝ ʨʘʟʨʳʚʳ ʚ ʟʘʩʪʨʦʡʢʝ, ʩʦʟʜʘʶʱʠʝ ʚʠʟʫʘʣʴʥʳʝ 

ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʯʘʩʪʷʤʠ ʛʦʨʦʜʘ ʠ ʦʪʢʨʳʚʘʶʱʠʝ ʚʠʜʳ ʥʘ ʜʦʤʠʥʘʥʪʳ ʠ ʣʘʥʜʰʘʬʪ. ʈʠʪ-

ʤʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʛʘʨʤʦʥʠʯʥʦ ʚʧʠʩʳʚʘʪʴ ʨʘʟʥʦʩʪʠʣʝʚʳʝ ʦʙʲʝʢʪʳ ʧʨʠ ʩʦ-

ʭʨʘʥʝʥʠʠ ʦʙʱʝʛʦ ʤʘʩʰʪʘʙʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʩʣʫʞʠʪ ʥʦʚʳʡ ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʘ ʜʦ 2042 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʳʡ ʚ ʢʦʥʮʝ 2024 

ʛʦʜʘ. ɼʦʢʫʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʘʨʢʘʩʘ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʤʦʜʝʨʥʠʟʘʮʠʶ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ. ʆʜʥʘʢʦ ʛʣʘʚʥʳʤ ʩʦʙʳʪʠʝʤ 2025-2026 ʛʦʜʦʚ ʩʪʘʣʘ ʘʢʪʠʚʥʘʷ ʬʘʟʘ ʨʘʟʨʘʙʦʪʢʠ ʤʘʩʪʝʨ-

ʧʣʘʥʘ ɽʣʴʮʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʝʥʧʣʘʥʘ, ʤʘʩʪʝʨ-ʧʣʘʥ ï ʵʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʜʦʢʫ-

ʤʝʥʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʧʨʠ ʰʠʨʦʢʦʤ ʫʯʘʩʪʠʠ ʞʠʪʝʣʝʡ, ʙʠʟʥʝʩʘ ʠ ʵʢʩʧʝʨʪʦʚ. ʂʣʶʯʝʚʦʡ ʚʝʢʪʦʨ 

ʩʪʨʘʪʝʛʠʠ - ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʧʨʠ ʵʪʦʤ ʦʨʠʝʥʪʠʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʤʦʜʝʣʴ ʛʦ-

ʨʦʜʘ-ʟʘʧʦʚʝʜʥʠʢʘ ʉʫʟʜʘʣʴ. SWOT-ʘʥʘʣʠʟ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʣʶʙʦʡ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʘʥʘʣʠʟʦʤ ʪʝʨʨʠʪʦʨʠʠ. ʅʠʞʝ ʧʨʠʚʝʜʸʥ SWOT-ʘʥʘʣʠʟ ʛ.ʦ. ɽʣʝʮ (ʪʘʙʣ. 1).   

ʊʘʙʣʠʮʘ 1  

SWOT-ʘʥʘʣʠʟ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ɽʣʝʮ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ  ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ʋʥʠʢʘʣʴʥʦʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʝ ʥʘʩʣʝʜʠʝ 

ʋʜʦʙʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʅʘʣʠʯʠʝ ʦʩʦʙʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ 

ʇʨʠʟʥʘʥʥʳʡ ʪʫʨʠʩʪʠʯʝʩʢʠʡ ʙʨʝʥʜ 

ʅʘʣʠʯʠʝ ʘʢʪʫʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʂʨʠʪʠʯʝʩʢʠʡ ʠʟʥʦʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʀʛʥʦʨʠʨʦʚʘʥʠʝ ʟʘʩʪʨʦʡʱʠʢʘʤʠ ʠʩʪʦʨʠʯʝʩʢʦʡ 

ʢʦʤʧʦʟʠʮʠʠ 

ʇʨʦʙʣʝʤʳ ʩ ʦʟʝʣʝʥʝʥʠʝʤ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦʤ 

ɸʚʘʨʠʡʥʳʡ ʞʠʣʦʡ ʬʦʥʜ 

ɺʦʟʤʦʞʥʦʩʪʠ ʋʛʨʦʟʳ 

ʈʝʘʣʠʟʘʮʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʇʨʠʚʣʝʯʝʥʠʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

ʈʘʟʚʠʪʠʝ ʥʘʙʝʨʝʞʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚ 

ʋʪʨʘʪʘ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʠ 

ʅʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʩʨʳʚ ʧʨʦʛʨʘʤʤ 

ɼʠʩʙʘʣʘʥʩ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ ʛʦʨʦʜʘ 

ʂʘʜʨʦʚʳʡ ʛʦʣʦʜ ʠ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʦʜʨʷʜʯʠʢʦʚ 

 

ʇʦʙʝʜʘ ɽʣʴʮʘ ʚ ʢʦʥʢʫʨʩʝ çɺʨʝʤʷ ʤʦʣʦʜʳʭè ʚ ʥʦʤʠʥʘʮʠʠ çɻʦʨʦʜ ʤʦʣʦʜʝʞʠè ʩʪʘʣʘ ʚʘʞ-

ʥʳʤ ʜʨʘʡʚʝʨʦʤ ʧʝʨʝʩʤʦʪʨʘ ʧʣʘʥʦʚ ʨʘʟʚʠʪʠʷ, ʟʘ ʛʦʨʦʜ ʧʨʦʛʦʣʦʩʦʚʘʣʦ ʙʦʣʝʝ ʧʦʣʫʤʠʣʣʠʦʥʘ ʯʝ-

ʣʦʚʝʢ. ʆʞʠʜʘʝʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʧʦʪʦʢʘ ʧʦʪʨʝʙʦʚʘʣʦ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʤʘʩʪʝʨ-

ʧʣʘʥʘ ʚ ʯʘʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ, ʨʘʟʚʠʪʠʷ ʛʦʩʪʠʥʠʯʥʦʛʦ ʬʦʥʜʘ ʠ 

ʦʙʲʝʢʪʦʚ ʦʙʱʝʧʠʪ, ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʢʫʣʴʪʫʨʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. ʕʪʦʪ ʩʪʘʪʫʩ 

ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʫʟʥʘʚʘʝʤʦʩʪʴ ʛʦʨʦʜʘ, ʥʦ ʠ ʧʨʠʚʣʝʯʴ ʬʝʜʝʨʘʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʝʥʥʳʭ ʧʨʦʝʢʪʦʚ. ʉʪʦʠʪ ʧʦʜʤʝʪʠʪʴ ʯʪʦ, ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʩʝʛʜʘ ʥʝʩʝʪ 

ʨʠʩʢʠ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʦʡ ʩʨʝʜʳ.  
ʀʩʩʣʝʜʦʚʘʥʠʷ ʬʠʢʩʠʨʫʶʪ çʩʣʘʙʳʝ ʤʝʩʪʘè ɽʣʴʮʘ, ʚʦʟʥʠʢʰʠʝ ʠʟ-ʟʘ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʟʘ-

ʩʪʨʦʡʱʠʢʘʤʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʢʦʤʧʦʟʠʮʠʠ. ʅʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳ-
ʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʤʘʩʰʪʘʙʥʦʡ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ. 
ʂʣʶʯʝʚʳʤ ʜʨʘʡʚʝʨʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʩʪʫʧʘʝʪ ɽʣʝʮʢʠʡ ʫʯʘʩʪʦʢ ʆʕɿ çʃʠ-
ʧʝʮʢè (ʠʩʪʦʨʠʯʝʩʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ï ʆʕɿ ʇʇʊ çɽʣʝʮʧʨʦʤè), ʩʦʟʜʘʥʥʳʡ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 
ʛʦʨʦʜʘ. ʕʪʦ ʦʩʦʙʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʦʥʘ ʧʨʦʤʳʰʣʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʠʧʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʫʨʦʚʥʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʘʷ ʠʥʚʝʩʪʦʨʘʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ ʠ ʛʦʪʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʫ. ɼʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʆʕɿ ʩʦʩʪʘʚʠʣʘ 20,2 ʤʣʨʜ ʨʫʙʣʝʡ - ʩʫʤʤʘ ʚʣʦʞʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ 
(ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ), 66 ʤʣʨʜ ʨʫʙʣʝʡ ï ʦʙʲʝʤ ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʟʜʘʥʦ ʥʘ ʜʝʡʩʪʚʫ-
ʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 750 ʨʘʙʦʯʠʭ ʤʝʩʪ, 7 ʧʨʝʜʧʨʠʷʪʠʡ ʜʝʡʩʪʚʫʶʪ, 2 ʩʪʨʦʷʪʩʷ, 3 ʧʨʦʝʢʪʠʨʫ-
ʶʪʩʷ.  ʂʣʶʯʝʚʳʤʠ ʨʝʟʠʜʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʆʆʆ çɹʘʡʝʨ ɽʣʝʮ ʇʨʦʜʘʢʰʥè, ɸʆ çɸʚʛʫʩʪè (ʩʨʝʜ-
ʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ), ʆʆʆ çʉʠʥʛʝʥʪʘ ʇʨʦʜʘʢʰʥè, ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʡ ʮʝʥʪʨ 
çɸʛʨʦʪʝʢ-ʇʨʦʤʮʝʥʪʨè (30 ʪʳʩ. ʪʦʥʥ ʩʝʤʷʥ ʚ ʛʦʜ), ʥʦʚʳʝ ʨʝʟʠʜʝʥʪʳ 2025 ʛʦʜʘ - ʢʦʤʧʘʥʠʠ çʀʟʦ-
ʣʷʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠè (ʟʘʚʦʜ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 6 ʤʣʨʜ ʨʫʙ. ʠʥʚʝʩʪʠʮʠʡ, 188 ʨʘʙʦ-
ʯʠʭ ʤʝʩʪ) ʠ çʈʫʥʠʪ-ɽʣʝʮè (ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʫʭʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʤʝʩʝʡ). ʉʦʚʨʝʤʝʥʥʳʡ ɽʣʝʮ - 
ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 
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ʟʘʥʠʤʘʝʪ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʵʢʦʥʦʤʠʢʝ ʛʦʨʦʜʘ, ʫʨʦʚʝʥʴ ʦʪʛʨʫʟʢʠ ʧʨʦʜʫʢʮʠʠ ʚ 2023 
ʛʦʜʫ ʜʦʩʪʠʛ 57,72 ʤʣʨʜ ʨʫʙʣʝʡ, ʧʨʠ ʵʪʦʤ 88 % ʦʙʲʸʤʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ. ʅʘʧʨʠʤʝʨ, ʚ 2022 ʛʦʜʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 37,05 ʤʣʨʜ ʨʫʙʣʝʡ. ʈʦʩʪ ʟʘ ʛʦʜ - 
ʚʧʝʯʘʪʣʷʶʱʠʝ 55,8 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. 
ʂʣʶʯʝʚʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʦʜʘ ʬʦʨʤʠʨʫʶʪ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʘʨʢʘʩ: ʤʘʰʠ-
ʥʦʩʪʨʦʝʥʠʝ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ (ɸʆ çɽʣʝʮʛʠʜʨʦʘʛʨʝʛʘʪè (ʛʠʜʨʦʮʠʣʠʥʜʨʳ, ʥʘʩʦʩʳ), ʆʆʆ 
çɻʠʜʨʦʧʨʠʚʦʜè (ʛʠʜʨʘʚʣʠʢʘ ʜʣʷ ʂɸʄɸɿʘ, ʅʝʬɸɿʘ, ʈʦʩʪʩʝʣʴʤʘʰʘ), ɸʆ çʕʥʝʨʛʠʷè (ʵʣʝʤʝʥʪʳ 
ʧʠʪʘʥʠʷ, ʚ ʪ.ʯ. ʜʣʷ ʘʚʠʘʮʠʠ ʠ ʬʣʦʪʘ)). ʇʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʤʘʩʣʦʵʢʩʪʨʘʢʮʠʦʥʥʳʡ ʟʘ-
ʚʦʜ çʏʝʨʢʠʟʦʚʦ-ʄʘʩʣʘè (ʤʦʱʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʩʦʠ - ʩʚʳʰʝ 2,5 ʪʳʩ. ʪʦʥʥ ʚ ʩʫʪʢʠ, ʠʥʚʝʩʪʠʮʠʠ 
10 ʤʣʨʜ ʨʫʙ.), çɽʣʝʮʢʠʡ ʤʷʩʦʢʦʤʙʠʥʘʪè, çɸʛʨʦʩʥʘʙʩʘʭʘʨè). ʍʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 
(ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʆʕɿ (ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʠ ʜʨ.)). ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʡʤʘʪʝ-
ʨʠʘʣʦʚ (çʇʨʦʞʝʢʪʦʨʥʳʝ ʫʛʣʠè, çɽʣʝʮʢʠʡ ʠʟʚʝʩʪʢʦʚʳʡ ʟʘʚʦʜè, çʃʘʚʩʢʠʡ ʢʘʨʴʝʨè (ʜʦʙʳʯʘ ʠʟ-
ʚʝʩʪʥʷʢʘ)). ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 254,1 ʢʤ, ʠʟ ʢʦʪʦ-
ʨʳʭ ʣʠʰʴ 137 ʢʤ (54 %) ʠʤʝʶʪ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʘ 105,7 ʢʤ ï ʱʝʙʸʥʦʯʥʦʝ, 11,4 ʢʤ 
ï ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ. ʇʨʠ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʢʦʣʦ 94 ʪʳʩ. ʯʝʣʦʚʝʢ ʢʦʣʠʯʝʩʪʚʦ ʘʚʪʦʪʨʘʥʩ-
ʧʦʨʪʘ ʧʨʝʚʳʰʘʝʪ 36,7 ʪʳʩ. ʘʚʪʦʤʦʙʠʣʝʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʜʦʨʦʞʥʫʶ ʩʝʪʴ. 
ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ï ʭʨʦʥʠʯʝʩʢʦʝ ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ, ʢʦʪʦʨʦʝ ʚ ʫʩʣʦ-
ʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʨʦʩʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʥʘʢʦʧʣʝʥʠʶ ʥʝʦʪʨʝʤʦʥʪʠʨʦʚʘʥ-
ʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʥʝʩʦʙʣʶʜʝʥʠʶ ʤʝʞʨʝʤʦʥʪʥʳʭ ʩʨʦʢʦʚ ʇʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ 
ɽʄʋʇ "ɸʚʪʦʢʦʣʦʥʥʘ N 1499", ʥʦ ʩʠʪʫʘʮʠʷ ʙʣʠʟʢʘ ʢ ʢʨʠʪʠʯʝʩʢʦʡ. ʀʟ 33 ʘʚʪʦʙʫʩʦʚ, ʚʳʭʦʜʷ-
ʱʠʭ ʥʘ ʛʦʨʦʜʩʢʠʝ ʤʘʨʰʨʫʪʳ, 19 ʠʤʝʶʪ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʚʳʰʝ 20 ʣʝʪ, ʯʪʦ ʚ 2,5 ʨʘʟʘ ʧʨʝʚʳ-
ʰʘʝʪ ʥʦʨʤʘʪʠʚʳ. ʊʝʭʥʠʯʝʩʢʘʷ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʠʪ ʢ ʤʘʩʩʦʚʳʤ ʧʦʪʝʨʷʤ ʨʝʡ-
ʩʦʚ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 2024 ʛʦʜʫ ʥʝ ʩʦʩʪʦʷʣʦʩʴ 20 784 ʨʝʡʩʘ, ʠʟ ʢʦʪʦʨʳʭ 17 707 ï ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 
ʧʨʠʯʠʥʘʤ. ɼʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʨʘʥʩʧʦʨʪʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʦʪ-
ʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʩʚʷʟʘʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʪʢʘʥʠ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 
ʥʘʩʝʣʝʥʠʷ.  

ʉʝʛʦʜʥʷ ʧʝʨʝʜ ʛʨʘʜʦʩʪʨʦʠʪʝʣʷʤʠ ʠ ʘʨʭʠʪʝʢʪʦʨʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ ʜʚʦʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: 
ʨʝʚʠʪʘʣʠʟʘʮʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ, ʦʩʥʦʚʳʚʘʶʱʘʷʩʷ ʥʘ ʧʨʠʚʝʜʝʥʠʠ ʚ ʧʦʨʷʜʦʢ ʦʙʲʝʢ-
ʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʪʘʢʠʭ ʢʘʢ ʟʜʘʥʠʝ ɿʝʤʩʢʦʡ ʫʧʨʘʚʳ ʠʣʠ ʂʨʘʩʥʳʝ ʨʷʜʳ), ʨʘʩʢʨʳʪʠʠ 
ʚʠʜʦʚʳʭ ʪʦʯʝʢ ʥʘ ʘʥʩʘʤʙʣʠ ʭʨʘʤʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʥʦʚʳʭ ʬʫʥʢʮʠʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʦ ʥʘʙʝʨʝʞʥʦʡ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ ʧʘʨʢʦʚ ʠ ʩʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʨʦ-
ʩʪʨʘʥʩʪʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʠ ʤʦʣʦʜʝʞʴʶ, ʠ ʪʫʨʠʩʪʘʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʥʝ ʥʘʨʫʰʘʪ 
ʫʥʠʢʘʣʴʥʳʡ ʩʠʣʫʵʪ ʛʦʨʦʜʘ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʪʫʨʠʩʪʠʯʝʩʢʠʤ ʚʝʢʪʦʨʦʤ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʧʨʦʤʳʰ-
ʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʚ ʦʩʦʙʦʡ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʡ ʟʦʥʝ çɽʣʝʮʧʨʦʤè, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʠʥʞʝʥʝʨʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʳ ʥʘ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ɽʣʴʮʘ ï ʵʪʦ ʧʦʠʩʢ ʭʨʫʧʢʦʛʦ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʩʦʭʨʘʥʝʥʠʝʤ 
ʫʥʠʢʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 
ʋʪʚʝʨʞʜʝʥʥʳʡ ʤʘʩʪʝʨ-ʧʣʘʥ ʜʦ 2040 ʛʦʜʘ ʠ ʩʪʘʪʫʩ çɻʦʨʦʜʘ ʤʦʣʦʜʝʞʠè ʜʘʶʪ ʛʦʨʦʜʫ ʰʘʥʩ ʥʘ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʳʚʦʢ. ʂʣʶʯʦʤ ʢ ʫʩʧʝʭʫ ʩʪʘʥʝʪ ʩʣʝʜʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘʤ, ʟʘʣʦʞʝʥʥʳʤ ʝʱʝ ʩʨʝʜ-
ʥʝʚʝʢʦʚʳʤʠ ʟʦʜʯʠʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʣʠ ʫʚʘʞʝʥʠʝ ʢ ʣʘʥʜʰʘʬʪʫ, ʨʘʙʦʪʘʣʠ ʩ ʩʠʣʫʵʪʦʤ ʠ ʩʪʘ-
ʨʘʣʠʩʴ ʩʦʭʨʘʥʠʪʴ ʚʠʟʫʘʣʴʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ʊʦʣʴʢʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ɽʣʴʮʫ 
ʦʩʪʘʚʘʪʴʩʷ çʞʠʚʳʤè ʛʦʨʦʜʦʤ, ʘ ʥʝ ʧʨʦʩʪʦ ʤʫʟʝʝʤ ʧʦʜ ʦʪʢʨʳʪʳʤ ʥʝʙʦʤ. 
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ɸʥʛʝʣʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ɽʛʦʨʮʝʚʘ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 
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ʆʧʠʩʘʥ ʧʨʠʤʝʨ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʠ ʩʧʦʩʦʙ ʝʝ ʠʩʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʠʤʝʨ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʜʝʡʩʪʚʠʡ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʦʢʘʟʘʚ-

ʠhʭʩʷ ʚ ʘʥʘʣʦʛʠʯʥʦʡ ʩʠʪʫʘʮʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ, ʈʦʩʩʨʝʝʩʪʨ, ʜʫʙʣʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ. 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ɽʛʦʨʮʝʚʘ ɸ. ɺ. ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ // ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ: ʩʙ. ʥʘʫʯ. 

ʪʨ. ʂʠʥʝʣʴ : ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 17-21. 
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An example of a registry error in the Unified State Register of Real Estate and a method for correcting 

it are described. This example helps improve the reliability of the Unified State Register of Real 

Estate and resolve problems for owners in similar situations when conducting real estate transactions 

in accordance with current legislation. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʢʘʢ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʯʘʩʪʴ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ, ʫʥʠʢʘʣʴ-

ʥʳʡ ʥʝ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʨʘʚʘ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ, ʦʙʣʘʜʘʶʱʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʴʶ, ʧʦʜʣʝʞʘʱʠʝ ʛʨʘʞʜʘʥʩʢʦʤʫ ʦʙʦʨʦʪʫ (ʢʫʧʣʷ-ʧʨʦ-

ʜʘʞʘ, ʘʨʝʥʜʘ) ʠ ʠʤʝʶʱʠʝ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʠʜ ʝʛʦ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ [1]. ʊʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʟʘʥʝʩʸʥ-

ʥʳʝ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ï ɽɻʈʅ), ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ, ʧʦʜʜʝʨʞʢʦʡ ʟʘʱʠʪʳ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-
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ʢʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʩʩʦʚʦʡ ʠʥʚʝʥʪʘʨʠʟʘ-

ʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʝʨʝʜʘʯʠ ʩʪʘʨʳʭ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʚ ɽɻʈʅ, ʧʦʷʚʠʣʦʩʴ ʙʦʣʴʰʦʝ ʢʦ-

ʣʠʯʝʩʪʚʦ ʨʝʝʩʪʨʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩ ʧʦʩʪʘ-

ʥʦʚʢʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʸʪ ʠʣʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʣʷ ʥʠʭ ʫʪʦʯʥʝʥʥʳʭ ʛʨʘʥʠʮ. 

ʋʩʪʨʘʥʝʥʠʝ ʧʨʦʙʣʝʤʳ ʩ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ɽɻʈʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʫʶ 

ʟʘʜʘʯʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʨʦʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʟʘʱʠʪʳ ʟʘʢʦʥ-

ʥʳʭ ʠʥʪʝʨʝʩʦʚ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.   

ʅʘʣʠʯʠʝ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ, ʩʦʟʜʘʸʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʟʝʤʝʣʴ-

ʥʳʭ ʩʧʦʨʦʚ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʩʤʝʞʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʋʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ 

ʢʦʥʬʣʠʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʸʤ ʜʦʩʪʠʞʝʥʠʷ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ 

ʠʣʠ ʧʨʠ ʧʦʜʘʯʝ ʠʩʢʘ ʚ ʩʫʜʝʙʥʳʝ ʠʥʩʪʘʥʮʠʠ [2]. 

ʆʙʲʝʢʪʦʤ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

63:03:0203002:669, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʧʦ ʘʜʨʝʩʫ: ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʂʠ-

ʥʝʣʴ, ʛʦʨʦʜ ʂʠʥʝʣʴ, ʪʝʨʨʠʪʦʨʠʷ ʩʥʪ ʉʪʘʥʮʠʠ ʂʠʥʝʣʴ (ɽʣʰʥʷʛʠ), ʣʠʥʠʷ 1-ʷ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 

56. ɼʘʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʤʝʝʪ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʬʦʨʤʫ, ʦʛʦʨʦʞʝʥ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. ʅʘ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʝʪʭʠʡ ʪʝʩʦʚʳʡ ʜʦʤʠʢ. ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

63:03:0203002:669 ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʢʘʢ ʨʘʥʥʝʝ ʫʯʪʸʥʥʳʡ 

24.03.2017 ʛʦʜʘ, ʬʦʨʤʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ʯʘʩʪʥʘʷ. ʂʘʜʘʩʪʨʦʚʘʷ ʩʪʦʠʤʦʩʪʴ 

ʫʯʘʩʪʢʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2026 ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 176061,86 ʨʫʙʣʝʡ  

ʅʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʜʘʥʥʦʛʦ 

ʧʦ ʜʘʥʥʳʤ ɽɻʈʅ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669, ʚʭʦʜʠʣ ʚ ʢʘ-

ʜʘʩʪʨʦʚʳʡ ʢʚʘʨʪʘʣ 63:03:0203002, ʦʜʥʘʢʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʘʭʦʜʠʣʩʷ ʚ ʠʥʦʤ ʢʘʜʘʩʪʨʦʚʳʤ ʢʚʘʨ-

ʪʘʣʝ - 63:03:0203004 (ʨʠʩ. 1) ʠ ʠʤʝʣ ʧʣʦʱʘʜʴ 447 ʢʚ.ʤ. ʋʯʘʩʪʦʢ ʦʪʥʦʩʠʣʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʚʠʜʦʤ ʨʘʟʨʝʰʸʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʜʣʷ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʯʪʦ ʦʧʨʝʜʝʣʷʣʦ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ ʢʘʢ ʚʝʜʝʥʠʷ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ.  

ɻʨʘʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʟʝ-

ʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ ʥʝ ʙʳʣʦ ʦʧʨʝ-

ʜʝʣʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ.  

 

 
 

ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669  

ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ 63:03:0203004 

 

ʊʘʢ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʦ ʫʪʦʯʥʝʥʠʶ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ 

ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʪʦʯʥʷʝʤʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʜʨʫʛʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʢʚʘʨʪʘʣʝ 63:03:0203004, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʧʝʨʝʩʝʯʝʥʠʝ 
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(ʥʘʣʦʞʝʥʠʝ) ʩ ʛʨʘʥʠʮʘʤʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203004:556, ʧʣʦ-

ʱʘʜʴʶ 500 ʢʚ. ʤ., ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʩʪʘʪʫʩ çʘʨʭʠʚʥʳʡè ʠ ʩʥʷʪ ʩ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʝʪʘ (ʨʠʩ. 2).  ʊʘʢʞʝ ʫʪʦʯʥʝʥʘ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

63:03:0203002:669, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 442 ʢʚ.ʤ. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ 63:03:0203002:669  

ʠ 63:03:0203004:556 ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ 63:03:0203004 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ 

63:03:0203002:669 ʠ 63:03:0203004:556 ʨʘʥʝʝ ʩʦʚʧʘʜʘʣʠ ʧʦʣʥʦʩʪʴʶ ʦʪ ʪʦʯʢʠ 1 ʜʦ ʪʦʯʢʠ 1. ʌʘʢ-

ʪʠʯʝʩʢʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203004:556 ʜʫʙʣʠʨʦʚʘʣ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669. 

ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʜʝʣʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʫʯʝʪʥʦ-ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʩʚʘʠʚʘ-

ʝʪʩʷ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ ï ʫʥʠʢʘʣʴʥʳʡ, ʥʝʠʟʤʝʥʷʝʤʳʡ ʠ ʥʝ ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ, ʝʩʪʴ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚ ɽɻʈʅ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʦʜʥʦʤ ʠ ʪʦʤ 

ʞʝ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩ ʨʘʟʥʳʤʠ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ. ʊʦ ʝʩʪʴ, ʚ ɽɻʈʅ ʥʘʙʣʶʜʘʝʪʩʷ 

çʟʘʜʚʦʝʥʠʝè ʩʚʝʜʝʥʠʡ ʦʙ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʦʣʫʯʘʝʪʩʷ ʚ ɽɻʈʅ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʧʨʘʚʠʣʴʥʦʤ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ, 

çʦʙʲʝʢʪʝïʜʫʙʣʝè [3].  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [5,6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3 ʩʪ. 61 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠè ʦʪ 13.07.2015 ˉ218-ʌɿ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ɽɻʈʅ ʦʰʠʙʢʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʤʝ-

ʞʝʚʦʤ ʧʣʘʥʝ, ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʢʘʨʪʝ-ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ ʘʢʪʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʚʦʟʥʠʢʰʘʷ 

ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʦʡ ʣʠʮʦʤ, ʚʳʧʦʣʥʠʚʰʠʤ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ, ʠʣʠ ʦʰʠʙʢʘ, ʩʦ-

ʜʝʨʞʘʱʘʷʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʈʦʩʨʝʝʩʪʨ ʠʥʳʤʠ ʣʠʮʘʤʠ ʠ 

(ʠʣʠ) ʦʨʛʘʥʘʤʠ ʚ ʧʦʨʷʜʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʚ ʠʥʦʤ ʧʦʨʷʜʢʝ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʤ ʚʳʰʝʩʪʦʷʱʠʤ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ (ʜʘʣʝʝ ï ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ), ʧʦʜʣʝʞʠʪ ʠʩ-

ʧʨʘʚʣʝʥʠʶ ʧʦ ʨʝʰʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʧʨʘʚ ʚ ʪʝʯʝʥʠʝ ʧʷʪʠ ʨʘʙʦʯʠʭ ʜʥʝʡ ʩʦ 

ʜʥʷ ʧʦʣʫʯʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʨʷʜʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʥʘʣʠʯʠʠ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʠ ʩʦʜʝʨʞʘʱʠʭ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ 

ʩʚʝʜʝʥʠʷ, ʣʠʙʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʪʫʧʠʚʰʝʛʦ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ʨʝʰʝʥʠʷ ʩʫʜʘ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝ-
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ʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ. ʀʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʘʢʦʝ ʠʩ-

ʧʨʘʚʣʝʥʠʝ ʥʝ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʨʝʢʨʘʱʝʥʠʝ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ, ʧʝʨʝʭʦʜ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 

ʧʨʘʚʘ ʥʘ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ [4]. 

ɺʳʷʚʣʝʥʥʳʝ ʦʰʠʙʢʠ ʥʘ ʵʪʘʧʝ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʝʜʠʥʘʷ 

ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 3 ʩʪ. 61 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè ʦʪ 13.07.2015 ˉ218-ʌɿ [4]. ʅʘʣʠʯʠʝ ʥʘʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʦʧʨʝʜʝʣʠʣʦ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʚʥʝʩʫʜʝʙʥʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʦʤ, ʪʘʢ ʢʘʢ ʦʥʘ ʟʘʪʨʘʛʠʚʘʣʘ ʧʨʘʚʘ ʩʦʙ-

ʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203004:556, ʠ ʧʦʪʨʝʙʦʚʘʣʦ ʩʫ-

ʜʝʙʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʜʦʛʦ-

ʚʦʨʫ ʧʦʜʨʷʜʘ, ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʧʝʨʚʳʡ ʤʝʞʝʚʦʡ ʧʣʘʥ. ɽʛʦ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʩʪʘʣʦ ʫʩʪʨʘʥʝʥʠʝ 

ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ. ɺ ʪʝʢʩʪʦʚʦʡ ʯʘʩʪʠ ʧʣʘʥʘ ʚ çɿʘʢʣʶʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘè ʙʳʣʘ 

ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʜʘʥʥʘʷ ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘ ʠʟ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʙʳʣʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʩʦʙʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669 ʚ ʂʠʥʝʣʴʩʢʠʡ ʨʘʡʦʥʥʳʡ ʩʫʜ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʠʩʢʦʤ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ. 

ʉʦʛʣʘʩʥʦ ʈʝʰʝʥʠʶ ʂʠʥʝʣʴʩʢʦʛʦ ʨʘʡʦʥʥʦʛʦ ʩʫʜʘ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 30.03.2025ʛ., 

ʠʩʢ ʩʦʙʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669 ʦʙ ʠʩʧʨʘʚʣʝ-

ʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʯʘʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʛʨʘʥʠʮ ʠ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ, ʪʘʢ  ʠʩʢʣʶʯʝʥʳ ʠʟ ɽɻʈʅ ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ ʢʘʜʘʩʪʨʦ-

ʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203004:556, ʧʣʦʱʘʜʴʶ 500 ʢʚ.ʤ, ʧʦ ʘʜʨʝʩʫ: ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʂʠʥʝʣʴ, 

ʩʘʜʦʚʦʝ ʪʦʚʘʨʠʱʝʩʪʚʦ (ɽʣʰʥʷʛʠ), ʜ. 56, ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪ-

ʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203002:669, ʧʣʦʱʘʜʴʶ 442 ʢʚ.ʤ., ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʘʜʨʝʩʫ: ʉʘʤʘʨ-

ʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʂʠʥʝʣʴ, ʛʦʨʦʜ ʂʠʥʝʣʴ, ʪʝʨʨʠʪʦʨʠʷ ʉʅʊ ʉʪʘʥʮʠʠ ʂʠʥʝʣʴ 

(ɽʣʰʥʷʛʠ), ʣʠʥʠʷ 1-ʷ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 56, ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʚ ɽɻʈʅ ʩʚʝʜʝʥʠʡ ʦ ʢʦʦʨʜʠʥʘʪʘʭ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʛʣʘʩʥʦ ʠʟʛʦʪʦʚʣʝʥʥʦʤʫ ʤʝʞʝʚʦʤʫ ʧʣʘʥʫ. 

ʇʦʩʣʝ ʚʩʪʫʧʣʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʦʛʦ ʩʫʜʝʙʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʩʠʣʫ 11.05.2025 ʛ., ʚʦʟʥʠʢʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʥʦʚʦʛʦ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʧʨʷʤʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ɽɻʈʅ. 

ʊʘʢ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʤʝʞʝʚʦʡ ʧʣʘʥ ʙʳʣ ʩʦʩʪʘʚʣʝʥ 09.08.2025 ʛʦʜʘ. ʄʝʞʝʚʦʡ ʧʣʘʥ ʙʳʣ 

ʩʬʦʨʤʠʨʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʘ 

ʧʦʜʨʷʜʘ. ɻʝʦʜʝʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʨʘʩʯʝʪʳ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʦʩʪʘʣʠʩʴ ʥʝʠʟʤʝʥʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʝʚʦʡ ʧʣʘʥ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦ-

ʚʝʜʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʧʦʩʣʫʞʠʣ ʜʦʢʫʤʝʥʪʦʤ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʚ ʈʦʩʨʝʝʩʪʨ, ʜʣʷ ʫʩʪʨʘʥʝ-

ʥʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ ʦ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 

63:03:0203002:669, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʘʜʨʝʩʫ: ʉʘʤʘʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ ʂʠʥʝʣʴ, 

ʛʦʨʦʜ ʂʠʥʝʣʴ, ʪʝʨʨʠʪʦʨʠʷ ʉʅʊ ʉʪʘʥʮʠʠ ʂʠʥʝʣʴ (ɽʣʰʥʷʛʠ), ʣʠʥʠʷ 1-ʷ, ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ 56 

ʠ ʩʥʷʪʠʠ ʩ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʝʛʦ ʜʫʙʣʷ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 63:03:0203004:556.  
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ʆʙʟʦʨʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 349.41 
 ʇʈɸɺʆɺʓɽ ʇʆʉʃɽɼʉʊɺʀʗ ɺʅɽʉɽʅʀʗ ɻʈɸʅʀʎ ʆʍʈɸʅʅʓʍ ɿʆʅ ɺ ɽɻʈʅ 
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ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʩʝʥʠʷ 

ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɸʥʘʣʠ-

ʟʠʨʫʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʧʨʘʚʦʚʦʛʦ ʩʪʘʪʫʩʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʦʧʘʜʘʶʱʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝ ʦʛʨʘ-

ʥʠʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʭʨʘʥʥʳʤʠ ʟʦʥʘʤ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʶʨʠʜʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʝ ʟʘʱʠʪʳ ʧʨʘʚ 

ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚʣʘʜʝʣʴʮʝʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘʥʘʣʠʟʫ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠʢʘʶ-

ʱʠʭ ʥʘ ʧʨʘʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʥʦʨ-

ʤʘʪʠʚʥʫʶ ʙʘʟʫ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʫʶ ʧʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʜʘʥʥʳʭ ʦ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ 

ɽɻʈʅ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʙʨʝʤʝʥʝʥʠʷʭ ʠʭ ʧʨʘʚ ʥʘ ʥʝʜʚʠʞʠʤʦʝ ʠʤʫʱʝʩʪʚʦ. 
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The paper examines the legal consequences that arise as a result of adding information about the 

boundaries of security zones to the Unified State Register of Real Estate. It analyzes the specific legal 

status of land plots that are subject to restrictions imposed by security zones, as well as the issues of 

legal liability for non-compliance with these restrictions. The paper also focuses on the protection of 
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the rights and legitimate interests of property owners, analyzing conflict situations that arise in prac-

tice, and identifying areas for improvement in the current legislation. As a result of the analysis, the 

need to amend the regulatory framework governing the process of entering data on the boundaries of 

security zones into the Unified State Register of Real Estate, as well as to create mechanisms for 

timely notification of citizens and organizations about potential encumbrances on their rights to real 

estate, is substantiated. 

 

Keywords: security zone, ZOUIT, EGRN, land plot, restrictions, linear object, gas pipeline.  
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ʆʭʨʘʥʥʳʝ ʟʦʥʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨ-

ʩʦʚ, ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʠ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɻʨʘʥʠʮʳ ʪʘʢʠʭ ʟʦʥ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪʩʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʘʢʪʘʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ).  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʘʚʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʦʟʥʠʢʘʶ-

ʱʠʝ ʚʩʣʝʜʩʪʚʠʝ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ɽɻʈʅ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʮʝʩʩ ʚʢʣʶʯʝʥʠʷ ʛʨʘʥʠʮ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ɽɻʈʅ ʠ ʝʛʦ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʟʝʤʝʣʴʥʳʭ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʵʢʩʧʣʫʘ-

ʪʘʮʠʶ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʦʭʨʘʥʥʘʷ ʟʦʥʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʣʠʥʝʡ-

ʥʦʤʫ ʦʙʲʝʢʪʫ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ [1]. ʆʥʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦʢʨʫʛ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʨʝʩʫʨʩʦʚ ʠ ʵʥʝʨʛʠʠ (ʛʘʟʦʧʨʦʚʦʜʦʚ, ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝ-

ʜʘʯ), ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʝ, ʩʚʷʟʴ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʝʪʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʬʝʜʝʨʘʣʴ-

ʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʦʩʦʙʳʝ ʨʝʞʠʤʳ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʢʘʟʘʥ-

ʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʦʚ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʠʥʳʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦ-

ʩʣʝʜʩʪʚʠʡ. ʇʨʠʤʝʨʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [6] ʠ ʜʦʧʦʣʥʝʥʳ ʘʚʪʦʨʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʨʠʩ. 1). 

ʇʨʠʤʝʨʳ ʦʪʦʙʨʘʞʝʥʠʷ ʦʭʨʘʥʥʳʭ ʟʦʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʝ (ʨʠʩ. 2-4).  

ɼʣʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʭʨʘʥʥʳʝ ʟʦʥʳ, ʠʩʢʣʶʯʘʶʱʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠ-

ʣʳʭ ʜʦʤʦʚ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ (ʨʠʩ. 2). ʊʘʢʠʝ ʤʝʨʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʘʚʘʨʠʡ ʠ ʫʪʝʯʝʢ ʛʘʟʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʫʛʨʦʟʫ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ. 
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ʈʠʩ. 1. ʇʨʠʤʝʨʳ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ 

 

 
 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ 

Åʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 24.02.2009 ʛ. 
ˉ 160 çʆ ʧʦʨʷʜʢʝ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʭʨʘʥʥʳʭ ʟʦʥ ʦʙʲʝʢʪʦʚ 

ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʨʘʥʠʮʘʭ ʪʘʢʠʭ ʟʦʥè

ʃʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ

Åʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 08.11.2007 ʛ. ˉ 257-ʌɿ çʆʙ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 
ʜʦʨʦʛʘʭ ʠ ʦ ʜʦʨʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦ 
ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ

Åʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 20.11.2000 ʛ. 
ˉ 878 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʭʨʘʥʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡè

Åʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.03.1999 ˉ69-ʌɿ çʆ ʛʘʟʦʩʥʘʙʞʝʥʠʠ ʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè

ɻʘʟʦʧʨʦʚʦʜʳ

Åʉʘʥʇʠʅ 2.1.4.1110-02 çɿʦʥʳ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʠʩʪʦʯʥʠʢʦʚ 
ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʧʨʦʚʦʜʦʚ ʧʠʪʴʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷè

ɺʦʜʦʧʨʦʚʦʜʳ

Åʇʨʘʚʠʣʘ ʦʭʨʘʥʳ ʣʠʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʚʷʟʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 
ʫʪʚʝʨʞʜʝʥʥʳʝ  ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 09.06.1995 ˉ 578

ʃʠʥʠʠ ʩʚʷʟʠ
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ɺʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʩʣʫʞʘʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ (ʨʠʩ. 3). ɿʜʝʩʴ ʟʘʧʨʝʱʝʥʳ ʩʙʨʦʩ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʭʠʤʠʢʘʪʦʚ. 

 

 
 

ʈʠʩ. 3. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ 

 

ʉʧʝʮʠʘʣʴʥʳʝ ʟʦʥʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʜʦʣʴ ʚʦʟʜʫʰʥʳʭ ʪʨʘʩʩ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʠ 

ʧʦʜʟʝʤʥʳʭ ʢʘʙʝʣʴʥʳʭ ʩʝʪʝʡ (ʨʠʩ. 4). ɿʜʝʩʴ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʠ ʜʘʞʝ ʧʦʩʘʜʢʘ ʜʝʨʝʚʴʝʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʩʦʪʳ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʩʣʫʯʘʡʥʦʛʦ ʢʘʩʘʥʠʷ ʧʨʦʚʦʜʦʚ, ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʠ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘ-

ʥʠʷ. 

 
 

ʈʠʩ. 4. ʇʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʇʨʦʮʝʩʩ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ɽɻʈʅ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʌʝʜʝ-

ʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 218-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè [2]. ʆʜʥʘʢʦ ʜʠ-

ʥʘʤʠʯʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʣʠʯʠʝ ʦʭʨʘʥʥʳʭ 
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ʟʦʥ ʥʘ ʟʝʤʝʣʴʥʳʭ ʥʘʜʝʣʘʭ ʩʪʘʣʦ ʩʝʨʴʝʟʥʳʤ ʙʘʨʴʝʨʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʞʠ-

ʣʳʭ ʧʦʩʪʨʦʝʢ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʨʝʤʝʥʠ ʠʭ ʚʦʟʚʝʜʝʥʠʷ ʠ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʫʚʝʜʦʤʣʝʥʠʡ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʣʘ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʝʱʝ ʩ ʩʦʚʝʪʩʢʠʭ 

ʚʨʝʤʝʥ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʩʝʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʚʢʣʶʯʘ-

ʶʱʘʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ, ʪʝʧʣʦ-, ʚʦʜʦ-, ʵʣʝʢʪʨʦ- ʠ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ʆʪʩʫʪ-

ʩʪʚʠʝ ʚ ʪʦʪ ʧʝʨʠʦʜ ʠʥʩʪʠʪʫʪʘ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʟʤʝʱʝ-

ʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʨʝʜʢʦ ʥʦʩʠʣʦ ʭʘʦʪʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʙʝʟ ʫʯʝʪʘ ʧʦ-

ʟʠʮʠʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʯʘʩʪʢʦʚ. ʉʦʛʣʘʩʠʤʩʷ ʩ ʤʥʝʥʠʝʤ ʄ. ʊ. ʍʘʤʠʜʫʣʣʠʥʘ ʦ ʪʦʤ, 

ʯʪʦ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʦʭʨʘʥʘ ʠʥʪʝʨʝʩʦʚ ʚʣʘʜʝʣʴʮʝʚ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʣʫʯʠʣʘ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʧʨʘʚʘʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ [4]. 

ʀʥʞʝʥʝʨʥʳʝ ʩʝʪʠ ʠʤʝʶʪ ʦʙʱʝʩʪʚʝʥʥʦʝ ʥʘʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʠʥʪʝʨʝ-

ʩʘʭ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʨʫʛʘ ʣʠʮ ʪ.ʝ. ʧʦʪʨʝʙʠʪʝʣʝʡ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ. ʀ ʤʦʛʫʪ ʨʘʟʤʝʱʘʪʴʩʷ 

ʥʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʫʙʣʠʯʥʦʛʦ ʩʝʨ-

ʚʠʪʫʪʘ. ʆʜʥʠʤʠ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʳʭ ʟʦʥ ʢʦʪʦʨʳʭ ʧʨʝ-

ʧʷʪʩʪʚʫʶʪ ʟʘʢʦʥʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʞʠʣʳʝ ʩʪʨʦʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʛʘʟʦʧʨʦ-

ʚʦʜʳ.  

ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 20 ʥʦʷʙʨʷ 2000 ʛ. 

ˉ 878 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʭʨʘʥʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡè (ʜʘʣʝʝ ï ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʝ ˉ 878), ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʛʘʟʦʩʥʘʙʞʝʥʠʷ [1]. ɼʣʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʪʘʢʠʭ ʟʦʥ, ʚʚʦʜʷʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʯʘʩʪʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺʣʘʜʝʣʴʮʳ ʟʝʤʣʠ ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʟʘʧʨʝʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʟʝʤʣʷ-

ʥʳʭ ʨʘʙʦʪ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʢʪʦʚ ʞʠʣʠʱʥʦ-ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʛʦʨʘʞʠʚʘʪʴ ʠ ʧʝʨʝʛʦʨʘʞʠʚʘʪʴ ʦʭʨʘʥʥʳʝ ʟʦʥʳ.  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʝ ʩʠʪʫʘʮʠʠ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

ʇʨʠʤʝʨ 1. ʉʦʙʩʪʚʝʥʥʠʢʦʤ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʦʙʨʘʱʝʥʠʝ ʚ ʛʘʟʦʨʘʩ-

ʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʚʚʠʜʫ 

ʚʳʷʚʣʝʥʥʦʛʦ ʬʘʢʪʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʝʤʫ ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʫʢʘʟʘʥʥʦʡ ʟʦʥʦʡ. ʇʨʠʯʠ-

ʥʦʡ ʦʙʨʘʱʝʥʠʷ ʧʦʩʣʫʞʠʣʘ ʧʨʦʚʝʜʝʥʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʟʜʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ 

ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ.  

ɸʥʘʣʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʝʡʩʪʚʫʶʱʠʡ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʛʘ-

ʟʦʧʨʦʚʦʜ ʧʨʦʣʝʛʘʝʪ ʚʜʦʣʴ ʜʦʨʦʛʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʜʚʦʜʷʱʠʡ ʛʘʟʦʧʨʦʚʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʜʢʣʶʯʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʞʠʣʦʛʦ 

ʜʦʤʘ, ʧʝʨʝʩʝʢʘʝʪ ʛʨʘʥʠʮʫ ʯʘʩʪʥʦʛʦ ʚʣʘʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʭʦʜʠʪ ʢ 

ʜʦʤʫ (ʨʠʩ. 5). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʭʨʘʥʥʘʷ ʟʦʥʘ ʧʦʧʘʜʘʝʪ ʥʘ ʯʘʩʪʴ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʌʘʢʪʠʯʝʩʢʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʞʠʣʦʛʦ ʜʦʤʘ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʫʞʝ ʚ ʧʨʝ-

ʜʝʣʘʭ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚʥʝʩʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝ-

ʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʘʤʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ. ʇʨʦʮʝʜʫʨʘ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʙʳʣʘ ʚʨʝʤʝʥʥʦ ʧʨʠ-

ʦʩʪʘʥʦʚʣʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʦʜʥʦ ʠʟ ʜʚʫʭ ʨʝʰʝ-

ʥʠʡ: ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʥʘʣʦʞʝʥʠʝ ʥʘ 

ʞʠʣʦʡ ʜʦʤ, ʣʠʙʦ ʞʝ ʦʬʦʨʤʠʪʴ ʦʬʠʮʠʘʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʚʣʘʜʝʣʴʮʘ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. 
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ʈʠʩ. 5. ʇʨʠʤʝʨ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʛʨʘʥʠʮʘʤʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ 

 

ʇʨʠʤʝʨ 2. ʉʦʙʩʪʚʝʥʥʠʮʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʪʘʢʞʝ ʧʦʣʫʯʠʣʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʞʠʣʦʝ ʩʪʨʦʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʬʘʢʪʦʤ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘ-

ʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ ʩ ʧʝʨʠʤʝʪʨʦʤ ʝʝ ʜʦʤʘ. ʇʦʜʦʙʥʦ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʩʣʫ-

ʯʘʶ, ʛʨʘʥʠʮʘ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ-ʚʚʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʦʜʘʯʫ ʛʘʟʘ ʢ ʞʠʣʦʤʫ 

ʜʦʤʫ, ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʫʯʘʩʪʦʢ ʞʠʣʦʛʦ ʜʦʤʘ, ʧʨʝʧʷʪʩʪʚʫʷ ʚʥʝʩʝʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ ʜʦʤʘ (ʨʠʩ. 6). 

 

 
 

ʈʠʩ. 6. ʇʨʠʤʝʨ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʞʠʣʦʛʦ ʜʦʤʘ ʩ ʛʨʘʥʠʮʘʤʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ  

 

ʉʠʪʫʘʮʠʷ ʘʥʘʣʦʛʠʯʥʘ ʧʨʝʜʳʜʫʱʝʡ: ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʨʠʯʠʥʳ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʨʝʛʠ-

ʩʪʨʘʮʠʦʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʥʘʣʦʞʝʥʠʝ ʥʘ ʞʠʣʦʡ ʜʦʤ, ʣʠʙʦ ʞʝ ʦʬʦʨʤʠʪʴ ʦʬʠʮʠʘʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʚʣʘ-

ʜʝʣʴʮʘ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʦʛʦ ʜʦʤʘ ʚ ʛʨʘʥʠʮʘʭ ʜʘʥʥʦʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. 
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ʆʜʥʘʢʦ, ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʛʦ ʠʟʤʝʥʝʥʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʘʤʦʛʦ ʦʙʲʝʢʪʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ɺʳ-

ʨʝʟʘʥʠʝ ʢʦʥʪʫʨʘ ʟʜʘʥʠʷ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʜʣʷ ʮʝʣʝʡ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʚʩʪʫʧʘʝʪ ʚ ʧʨʦʪʠʚʦʨʝ-

ʯʠʝ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʤʠ ʯʝʪʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʛʘʟʦʧʨʦʚʦʜʘ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʥʘʜʝʣʷʝʪ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʝ ʛʘʟʦʧʨʦʚʦʜʳ (ʜʘʣʝʝ - ɻʈʆ), ʧʦʣʥʦʤʦʯʠʷʤʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠ-

ʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʩʦʛʣʘʩʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʞʠʣʳʭ ʜʦʤʦʚ ʚ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʣʠʯʠʝʤ ʧʨʷʤʦʛʦ ʟʘʧʨʝʪʘ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʞʠʣʳʭ ʠ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʳʭ 

ʟʦʥ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ˉ 878. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʳʝ ʧʦʧʳʪʢʠ 

ʠʟʤʝʥʠʪʴ ʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʥʦʨʤʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʤʝ-

ʱʝʥʠʷ ʛʘʟʦʧʨʦʚʦʜʦʚ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʦʙʲʝʢʪʦʚ ʢʘʧʠ-

ʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʜʦʣʴ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʧʦʩʪʨʦʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ. ʉʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ 

ʉʅʠʇ 42-01-2002, ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʥʘʟʝʤʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʜʦ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝ-

ʥʠʡ ʠ ʩʝʪʝʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ [3]. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʚʚʦʜʘ ʛʘʟʦʧʨʦʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʭʨʘʥʥʘʷ ʟʦʥʘ, ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʟʘʧʨʝʱʘʝʪʩʷ ʚʦʟʚʝʜʝʥʠʝ ʞʠʣʳʭ ʠ ʙʳʪʦʚʳʭ ʧʦʩʪʨʦʝʢ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʠʤʝʨʳ ʧʦʢʘʟʳʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʥʦʨʤʘʪʠʚʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʵʢʩ-

ʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʦʚ. ɺʣʘʜʝʣʴʮʳ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʚʥʦʚʴ ʧʦʩʪʨʦʝʥʥʳʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʝ 

ʦʙ̡ʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʩʪʨʦʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩ-

ʧʦʣʦʞʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ. 

ʀʟʥʘʯʘʣʴʥʦ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʨʘʟʤʝʱʘʪʴ ʛʘʟʦʧʨʦʚʦʜʳ ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 

ʚʙʣʠʟʠ ʠʣʠ ʜʘʞʝ ʚʧʣʦʪʥʫʶ ʢ ʥʘʨʫʞʥʳʤ ʩʪʝʥʘʤ ʞʠʣʳʭ ʜʦʤʦʚ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʝʢ. ʇʦ-

ʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʚʦʜʘ ʛʘʟʦʧʨʦʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠ-

ʚʦʩʪʴ ʧʨʘʚʦʚʳʭ ʧʦʣʦʞʝʥʠʡ: ʥʝʩʤʦʪʨʷ ʥʘ ʠʟʥʘʯʘʣʴʥʦ ʨʘʟʨʝʰʝʥʥʦʝ ʙʣʠʟʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʛʘʟʦ-

ʧʨʦʚʦʜʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʭʨʘʥʥʘʷ ʟʦʥʘ, ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʣʶʙʳʝ ʚʠʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʞʠʣʳʝ ʜʦʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʘʨʘʜʦʢʩʘʣʴʥʘʷ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ ʟʘʢʦʥ ʜʦʧʫʩʢʘʝʪ ʧʨʦ-

ʢʣʘʜʢʫ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚʙʣʠʟʠ ʞʠʣʳʭ ʩʪʨʦʝʥʠʡ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʨʝʱʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʣʝʛʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʩʦʟʜʘʚʘʷ ʧʨʘʚʦʚʫʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʧʨʝʧʷʪ-

ʩʪʚʫʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʢʦʥʥʳʭ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʟʘʢʦʥʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʧʝʨʝʥʦʩ ʛʘ-

ʟʦʚʦʡ ʪʨʫʙʳ ʟʘ ʧʨʝʜʝʣʳ ʫʯʘʩʪʢʦʚ ʟʘʷʚʠʪʝʣʝʡ ʠ ʦʬʦʨʤʣʝʥʠʝ ʘʢʪʘ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʙʘʣʘʥʩʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʛʦ ʧʝʨʝʜʘʯʫ ʛʘʟʦʧʨʦʚʦʜʘ-ʚʚʦʜʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʧʦ ʫʯʘʩʪʢʫ 

ʟʘʷʚʠʪʝʣʝʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜʢʣʶʯʘʶʱʝʛʦ ʞʠʣʦʡ ʜʦʤ, ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʚʣʘʜʝʣʴʮʘ ʪʘʢʦʛʦ 

ʩʪʨʦʝʥʠʷ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʨʝʛʫʣʠʨʫʝʤʳʝ ɻʈʆ, ʥʘ ʫʢʘʟʘʥʥʦʤ ʦʪʨʝʟʢʝ 

ʛʘʟʦʧʨʦʚʦʜʘ ʥʝ ʙʫʜʫʪ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ. 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʥʫ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʥʘʣʠʯʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʩʪʘʥʦʚʢʝ ʞʠʣʦʛʦ ʜʦʤʘ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. 

ʇʨʠʤʝʨ 3. ʉʝʤʝʡʥʘʷ ʧʘʨʘ ʧʨʠʦʙʨʝʣʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʚ ʦʜʥʦʤ ʠʟ 

ʢʦʪʪʝʜʞʥʳʭ ʧʦʩʝʣʢʦʚ ʩ ʥʘʤʝʨʝʥʠʝʤ ʧʦʩʪʨʦʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʞʠʣʦʡ ʜʦʤ. ʇʘʨʘʣʣʝʣʴʥʦ ɻʈʆ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚʝʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʦʛʘʟʠʬʠʢʘʮʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʨʝʟʠ-

ʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʛʘʟʦʧʨʦʚʦʜʘ ʩʦʩʪʦʷʣʦʩʴ ʚ 

2024 ʛʦʜʫ, ʧʦʩʣʝ ʯʝʛʦ ʩʚʝʜʝʥʠʷ ʦ ʛʨʘʥʠʮʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ. 
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ɺ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥ-

ʥʳʭ ʫʪʚʝʨʞʜʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʦʭʨʘʥ-

ʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ ʦʢʘʟʘʣʠʩʴ ʩʤʝʱʝʥʥʳʤʠ ʚʥʫʪʨʴ ʯʘʩʪʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʤʝʨʥʦ 

ʥʘ 60 ʩʤ (ʨʠʩ. 7). 

 

 
 

ʈʠʩ. 7. ɻʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʛʘʟʦʧʨʦʚʦʜʘ 

 

ʂ ʤʦʤʝʥʪʫ ʚʥʝʩʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʚ ɽɻʈʅ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʞʠʣʦʛʦ 

ʜʦʤʘ ʫʞʝ ʟʘʚʝʨʰʠʣʦʩʴ. ʇʦʧʳʪʢʘ ʧʦʩʪʘʚʠʪʴ ʦʙʲʝʢʪ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʩʦʩʪʦ-

ʷʣʘʩʴ ʚ ʘʚʛʫʩʪʝ 2025 ʛʦʜʘ, ʦʜʥʘʢʦ ʧʨʦʮʝʩʩ ʙʳʣ ʧʨʠʦʩʪʘʥʦʚʣʝʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʠʩʪʨʘʪʦʨʦʤ 

ʠʟ-ʟʘ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʛʨʘʥʠʮʘʤʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ. 

ɸʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʘ ʬʘʢʪʠʯʝʩʢʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʪʨʝʙʦʚʘʥʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ, ʧʨʝʜʧʠʩʳʚʘʶʱʝʛʦ 

ʩʦʙʣʶʜʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʦʪʩʪʫʧʳ ʦʪ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦ ʚʦʟʚʝʜʝʥʥʳʭ ʩʪʨʦʝʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʤʝʪʨʘ. ɽʩʣʠ ʙʳ ʟʘʩʪʨʦʡʱʠʢʠ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʣʠ ʫʢʘʟʘʥʥʫʶ 

ʥʦʨʤʫ, ʥʘʣʦʞʝʥʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ ʥʘ ʞʠʣʦʡ ʜʦʤ ʤʦʛʣʦ ʙʳ ʙʳʪʴ ʠʩʢʣʶʯʝʥʦ. ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʠʢʠ ʥʝ ʧʨʦʚʝʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʙʫʜʫ-

ʱʝʡ ʧʦʩʪʨʦʡʢʠ ʩ ʛʨʘʥʠʮʝʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʠ ʥʝ ʦʟʥʘʢʦʤʠʣʠʩʴ ʜʝʪʘʣʴʥʦ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨ-

ʤʘʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʦʙʩʪʚʝʥʥʠʢʠ ʦʙʨʘʪʠʣʠʩʴ ʚ ɻʈʆ ʩ ʮʝʣʴʶ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ. ʆʜʥʘʢʦ ʠʤ ʙʳʣʦ ʦʪʢʘʟʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʨʘʟ-

ʤʝʨʳ ʦʭʨʘʥʥʳʭ ʟʦʥ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʥʦʨʤʘʤʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʳ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ˉ878.  

ʇʨʠʚʝʜʝʥʥʳʝ ʧʨʠʤʝʨʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʚʳʷʩʥʷʪʴ ʥʘʣʠʯʠʝ ʦʭʨʘʥʥʳʭ ʟʦʥ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʥʘ ʩʚʦʠʭ ʫʯʘʩʪ-

ʢʘʭ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʚʣʝʯʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʶʨʠʜʠʯʝʩʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʠ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʦʙʲʝʢʪʳ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʯʘʩʪʢʘ ʥʘ ʧʦʧʘʜʘʥʠʝ ʚ ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʥʫʞʥʦ ʠʟʫʯʠʪʴ ʚʩʝ ʠʤʝʶʱʠʝʩʷ 

ʜʦʢʫʤʝʥʪʳ, ʘ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʨʦʩʠʪʴ ʩʚʝʜʝʥʠʷ ʫ ʤʝʩʪʥʦʡ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. ʆʩʥʦʚʥʳʡ ʨʝ-

ʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʤʦʯʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʣʠʯʠʷ ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ: 
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1. ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʅʉʇɼ) ï ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʦ-

ʢʘʞʝʪ ʥʘʣʠʯʠʝ ʨʷʜʦʤ ʩ ʠʥʪʝʨʝʩʫʶʱʠʤ ʟʝʤʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʢʦʤʤʫʥʠʢʘʮʠʡ 

ʠ ʦʭʨʘʥʥʳʭ ʟʦʥ, ʝʩʣʠ ʜʘʥʥʳʝ ʦʙʲʝʢʪʳ ʚʥʝʩʝʥʳ ʚ ɽɻʈʅ. 

2. ʇʨʘʚʠʣʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ (ʇɿɿ) ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʫʱʝ-

ʩʪʚʫʶʱʠʭ ʣʠʙʦ ʧʣʘʥʠʨʫʝʤʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ, ʥʝ ʧʨʦ-

ʭʦʜʷʪ ʣʠ ʨʷʜʦʤ ʩ ʛʨʘʥʠʮʘʤʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʘʢʠʝ-ʣʠʙʦ ʠʥʞʝʥʝʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ. 

3. ɺ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʣʘʥʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ɻʇɿʋ) ʦʪʨʘʞʘʶʪʩʷ ʚʩʝ ʠʤʝʶ-

ʱʠʝʩʷ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʭʨʘʥʥʳʝ ʟʦʥʳ. 

ɻʇɿʋ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʝʩʧʣʘʪʥʦ ʧʦ ʟʘʧʨʦʩʫ ʩʦʙʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʘʜʤʠʥʠʩʪʨʘ-

ʮʠʠ ʨʘʡʦʥʘ ʧʦ ʤʝʩʪʫ ʨʘʟʤʝʱʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʥʝʩʝʥʠʝ ʛʨʘʥʠʮ ʦʭʨʘʥʥʳʭ ʟʦʥ ʚ ɽɻʈʅ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʧʨʘʚʘ ʠʭ ʩʦʙʩʪʚʝʥ-

ʥʠʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤ ʦʛʨʘʥʠʯʝʥʠʷ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʜʣʷ ʪʘʢʠʭ ʟʦʥ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʫʞʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʨʘʩʧʦʨʷʞʝʥʠʶ ʟʝʤʣʝʡ, ʚʚʦʜʷʪ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʝʜʝʥʠʶ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʦʙʲʝʢʪʦʚ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʟʘʧʨʝʪʦʚ ʠ ʧʨʝʜʧʠʩʘʥʠʡ ʤʦ-

ʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʠʚʣʝʯʝʥʠʶ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʶ ʫʛʨʦʟʳ ʜʣʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ɸʥʘʣʠʟ ʧʨʘʢʪʠʢʠ ʚʳʷʚʠʣ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʘʱʠʪʦʡ ʠʥʪʝʨʝʩʦʚ ʧʨʘ-

ʚʦʦʙʣʘʜʘʪʝʣʝʡ, ʯʴʠ ʫʯʘʩʪʢʠ ʧʦʧʘʜʘʶʪ ʚ ʟʦʥʫ ʦʛʨʘʥʠʯʝʥʠʡ. ɼʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʯʝʪʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ ʠ ɻʈʆ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ ʠʟʤʝʥʝʥʠʠ ʛʨʘʥʠʮ ʦʭʨʘʥʥʳʭ ʟʦʥ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠ-

ʨʦʚʘʪʴ ʢʦʥʬʣʠʢʪʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʟʘ-

ʩʪʨʦʡʢʠ ʪʝʨʨʠʪʦʨʠʡ. 
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ɺʚʝʜʝʥʠʝ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩʧʝ-

ʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʝʸ ʨʝʛʠʦʥʦʚ. ʅʘ ʬʦʨʫʤʝ 

"ʊʨʘʥʩʧʦʨʪ ʈʦʩʩʠʠ" ʩʨʝʜʠ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʬʝʨʝ ʙʘʣʳ ʦʙʦʟʥʘʯʝʥʘ ʟʘʜʘʯʘ ʫʚʝ-

ʣʠʯʝʥʠʷ ʧʨʦʚʦʟʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʶʯʝʚʳʭ ʪʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ, ʚ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʥʘ ɺʦʩʪʦʢ [1]. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʘʡʦʥ (ɼɺ ʠʣʠ ɼɺʕʈ), ʥʝʩʤʦʪʨʷ ʥʘ ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ 

ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ, ʠʤʝʝʪ ʦʩʦʙʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʝʪʩʷ ʵʢʦʥʦʤʠʢʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ï ʦʛʨʘʥʠʯʝʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ. 

ɻʫʩʪʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʚ ʈʌ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʘʨʴʠʨʫʶʪʩʷ ʧʦ 

ʨʝʛʠʦʥʘʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʢʘʞʜʦʛʦ ʨʝ-

ʛʠʦʥʘ (ʪʘʙʣ. 1).  

ɼʦʨʦʛʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʛʝ ʠ ʚ ʮʝʥʪʨʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ ʩʝʚʝʨ-

ʥʳʭ ʨʝʛʠʦʥʘʭ ʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʳ ʚʦʜʥʳʡ ʠ ʚʦʟʜʫʰʥʳʡ ʪʨʘʥʩʧʦʨʪ. ʅʝʢʦʪʦʨʳʝ ʨʝʛʠʦʥʳ ɼʌʆ, 

ʪʘʢʠʝ ʢʘʢ ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ ʠ ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʠʤʝʶʪ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʨʝʛʠʦʥʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʡ ʩʚʷʟʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ. ʆʜʥʘʢʦ ʩʣʦʞ-

ʥʳʡ ʨʝʣʴʝʬ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʦʟʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʠʩʢʠ ʜʣʷ ʧʨʦʝʢ-

ʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ. ʀʟ-ʟʘ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦʝ ʨʘʟ-

ʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʩʪʨʘʥʳ ʠ ʝʝ ʚʳʭʦʜʘ ʥʘ ʚʥʝʰʥʠʡ ʨʳʥʦʢ ʩʦ ʩʪʨʘʥʘʤʠ ɸʟʠʘʪʩʢʦ-ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. 
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ʊʘʙʣʠʮʘ 1 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ ʈʌ (2022 ʛ.), ʪʳʩ. ʢʤ 

(ʩʦʩʪʘʚʣʝʥʦ ʧʦ [5]) 

ʊʝʨʨʠʪʦʨʠʷ 

ɼʣʠʥʘ 

ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ 

ɼʣʠʥʘ ʜʦʨʦʛ 

ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ 

ɺʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ 

ʧʫʪʠ 

ʇʣʦʱʘʜʴ, 

ʢʚ. ʢʤ 

ɻʫʩʪʦʪʘ ʪʨʘʥʩ-

ʧʦʨʪʥʦʡ ʩʝʪʠ, 

ʢʚ. ʢʤ/ʢʚ. ʢʤ Ŀ 

10-5 

ʈʌ 86,96 1542,20 50,08 17098242 9,82 

ʉʝʚʝʨʥʳʡ ʌʆ 16,83 169,47 19,63 4 362 000 4,72 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʌʆ 13,56 136,59 15,82 2 451 100 6,77 

ɼʌʆ 12,56 126,47 14,65 6079023 2,53 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 1,23 14,78 1,37 351334 4,95 

ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ 

(ʗʢʫʪʠʷ) 

0,96 30,37 7,73 3089670 
1,26 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 2,40 22,31 0,47 431997 5,83 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ - 2,23 - 464275 0,48 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 1,56 17,01 0,22 165900 11,33 

ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 2,14 10,84 1,83 787633 1,88 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 2,92 16,30 1,92 363700 5,81 

ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ - 2,74 0,44 461400 0,69 

ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 0,84 4,96 - 87400 6,64 

ɽʚʨʝʡʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ 

ʦʙʣʘʩʪʴ 

0,51 2,78 0,66 36162 
10,92 

ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ 

ʦʢʨʫʛ 

- 2,16 - 737700 
0,29 

 
ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺʘʞʥʦ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘʜʸʞʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʨʳʥʢʘ ʩ ʭʦʨʦʰʝʡ ʨʝʧʫʪʘʮʠʝʡ, ʯʸʪʢʦ 

ʩʦʙʣʶʜʘʶʱʝʤʫ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ [6, 7]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʪʨʝʙʫʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʜʝʡʩʪʚʫʶʱʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʧʨʠʨʦʜʥʳʝ ʫʛʨʦʟʳ 

ʜʣʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʤʠʥʠʤʠ-

ʟʘʮʠʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʠʩʢʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡ-

ʦʥʘ. 

ʆʩʥʦʚʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ. ɼʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʡ ʨʝʛʠʦʥ ʚʳʜʝʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʨʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʛʨʦʟ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʩʣʦʞʥʷʶʱʠʭ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʝʪʝʡ ʠ ʪʨʝʙʫʶʱʠʭ ʦʩʦʙʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʨʝʣʴʝʬ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʬʦʨʤʠʨʫʶʪ ʫʥʠʢʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝ-

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʰʘʶʪ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ, ʥʦ ʠ 

ʩʦʟʜʘʶʪ ʨʠʩʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ. 

ʌʘʢʪʦʨʳ: 

1. ɿʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʝʚʝʨʥʳʭ 

ʠ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ, ʘ ʪʦʯʥʝʝ ʗʢʫʪʠʷ, ʩʝʚʝʨ 

ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ ʠ ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ. ɼʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʞʝʥʳ ʜʝʛʨʘʜʘʮʠʠ 

ʤʝʨʟʣʦʪʳ ʠʟ-ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʦʩʘʜʢʝ ʛʨʫʥʪʘ, ʜʝʬʦʨʤʘʮʠʷʤ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ, ʩʣʦʞʥʦʩʪʷʤ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʩʦʦʨʫʞʝʥʠʡ 

[2]. 

2. ʇʘʚʦʜʢʠ ʠ ʥʘʚʦʜʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʘʩʩʝʡʥʦʚ ʢʨʫʧʥʳʭ ʨʝʢ ð 

ɸʤʫʨʘ, ʋʩʩʫʨʠ, ɿʝʠ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʟʘʪʦʧʣʝʥʠʷ ʚʳʟʳʚʘʶʪ ʨʘʟʤʳʚ ʥʘʩʳʧʝʡ, ʧʦʜʪʦʧʣʝʥʠʝ 

ʪʨʘʩʩ, ʪʨʝʙʫʶʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʚ ʧʦʡʤʝʥʥʳʭ ʟʦʥʘʭ. 
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3. ʆʧʦʣʟʥʝʚʳʝ ʠ ʩʝʣʝʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʇʨʠʤʦʨʴʷ, ʉʘʭʘʣʠʥʘ ʠ 

ʂʘʤʯʘʪʢʠ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʩʢʣʦʥʦʚ ʩʦʟʜʘʸʪ ʧʨʷʤʫʶ ʫʛʨʦʟʫ ʨʘʟʨʫʰʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ, 

ʚʳʥʫʞʜʘʝʪ ʧʨʠʤʝʥʷʪʴ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʤʝʨʳ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ï ʜʨʝʥʘʞ, ʧʦʜʧʦʨʥʳʝ 

ʩʪʝʥʢʠ, ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [3]. 

4. ʉʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʠʩʫʱʘʷ ʂʫʨʠʣʴʩʢʠʤ ʦʩʪʨʦʚʘʤ, ʂʘʤʯʘʪʢʝ ʠ ʦʪʜʝʣʴʥʳʤ 

ʨʘʡʦʥʘʤ ʇʨʠʘʤʫʨʴʷ. ɺʳʩʦʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʜʠʢʪʫʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʳʙʦʨ ʪʨʘʩʩ ʚʙʣʠʟʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʦʚ ʠ 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʨʘʟʤʝʱʝʥʠʝ ʦʧʘʩʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʟʦʥʘʭ. 

5. ɺʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʢʦʣʝʙʘʥʠʷ ï ʦʪ  ʩʫʨʦʚʳʭ ʟʠʤ ʩ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʥʠʞʝ- 40 C 

ʜʦ ʞʘʨʢʦʛʦ ʚʣʘʞʥʦʛʦ ʣʝʪʘ. ʊʘʢʠʝ ʧʝʨʝʧʘʜʳ ʧʨʦʚʦʮʠʨʫʶʪ ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʛʨʫʥʪʦʚ, 

ʫʩʢʦʨʝʥʥʳʡ ʠʟʥʦʩ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ð ʣʘʚʠʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʠ ʩʥʝʞʥʳʝ ʟʘʥʦʩʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ ð ʥʝ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʘ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ. 

ɸʥʘʣʠʟ ʨʠʩʢʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʣʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʩʦʧʨʷʞʝʥʦ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʨʠʩʢʦʚ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʦʝ 

ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ʅʘ ʵʪʘʧʝ ʧʨʝʜʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʚʝʜʝʥʠʝ ʫʯʝʪʘ ʥʝʩʪʘʙʠʣʴ-

ʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʥʠ ʚʳʷʚʣʷʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦ-

ʛʦʢʨʘʪʥʳʭ ʠ ʫʛʣʫʙʣʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ. ʕʪʦ ʥʝʠʟʙʝʞʥʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʫʱʝ-

ʩʪʚʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʚʦʟʨʘʩʪʘʥʠʝ ʩʤʝʪʥʦʡ 

ʩʪʦʠʤʦʩʪʠ ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ɺʪʦʨʳʤ ʵʪʘʧʦʚ ʤʦʞʥʦ ʦʙʦʟʥʘʯʠʪʴ ʧʨʦʮʝʩʩ ʟʝʤʣʝʦʪʚʦʜʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ. ʅʘʣʠʯʠʝ ʟʦʥ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ (ʘʢʪʠʚʥʳʝ ʦʧʦʣʟʥʝʚʳʝ ʧʨʦʮʝʩʩʳ, ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʫ-

ʣʷʨʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ) ʥʘʢʣʘʜʳʚʘʝʪ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ. ʕʪʦ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʦʞʥʦʩʪʠ ʚ ʧʨʦʢʣʘʜʢʝ ʤʘʨʰʨʫʪʘ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʠʟ-ʟʘ 

ʵʪʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʞʘʝʪ ʠ ʫʩʣʦʞʥʷʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʧʦʜ ʪʨʘʩʩʳ ʧʨʠʭʦʜʠʪʩʷ ʦʪʚʦʜʠʪʴ ʮʝʥ-

ʥʳʝ ʟʝʤʣʠ ʩ ʭʦʨʦʰʝʡ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʫʣʷʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʷʚʣʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʠʟʥʦʩʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʉʣʝʜ-

ʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʥʦʚʷʪʩʷ ʚʦʟʨʦʩʰʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʪʝʢʫʱʠʭ ʠ ʢʘʧʠʪʘʣʴʥʳʭ ʨʝʤʦʥʪʦʚ, 

ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʦʙʱʝʝ ʧʦʚʳʰʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ, 

ʯʪʦ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʕʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʛʫʙʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʣʶ-

ʯʝʚʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ ʈʦʩʩʠʠ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʤʘʩʰʪʘʙʥʳʝ 

ʧʘʚʦʜʢʠ 2013 ʠ 2021 ʛʦʜʦʚ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʧʨʠʚʝʣʠ ʢ ʩʝʨʴʝʟʥʳʤ ʨʘʟʤʳʚʘʤ ʫʯʘʩʪ-

ʢʦʚ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ [4]. ɼʘʥʥʳʝ ʠʥʮʠʜʝʥʪʳ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʚʦʜʦʦʪʚʦʜʘ ʧʝʨʝʜ ʣʠʮʦʤ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʦʙʲʝʤʦʚ ʦʩʘʜʢʦʚ, ʯʪʦ 

ʧʦʚʣʝʢʣʦ ʚʨʝʤʝʥʥʫʶ ʜʝʟʦʨʛʘʥʠʟʘʮʠʶ ʛʨʫʟʦʧʦʪʦʢʦʚ. 

ʇʫʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ: ʘʜʘʧʪʠʚʥʳʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɼʣʷ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʩʪʘ-

ʙʠʣʴʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʧʨʦʙʣʝʤʳ ʢ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ. ʇʨʝʜ-

ʣʘʛʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʘʜʘʧʪʠʚʥʳʭ ʤʝʨ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʫʨʦʚʥʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ. 

1. ʇʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʤʝʨʳ ʥʘ ʵʪʘʧʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

1.1. ʆʧʪʠʤʠʟʘʮʠʷ ʪʨʘʩʩʠʨʦʚʢʠ. ɺʳʙʦʨ ʤʘʨʰʨʫʪʦʚ ʜʦʣʞʝʥ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʤʥʦʛʦʬʘʢ-

ʪʦʨʥʦʤ ʘʥʘʣʠʟʝ ʘʣʴʪʝʨʥʘʪʠʚ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʚʘʨʠʘʥʪʘʤ ʚ ʦʙʭʦʜ ʟʦʥ ʩ ʥʝʫʩʪʦʡʯʠʚʳʤʠ 
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ʛʨʫʥʪʘʤʠ, ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʧʫʪʠ, ʪʘʢ ʢʘʢ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʢʨʘʪʥʦ ʧʨʝʚʳʰʘʶʪ ʨʘʟʦʚʫʶ ʵʢʦʥʦʤʠʶ 

ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

1.2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ. ʅʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʜ ʚʦʟʚʝʜʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ (ʜʘʤʙ, ʜʝʨʠʚʘʮʠʦʥʥʳʭ ʢʘ-

ʥʘʣʦʚ, ʢʦʥʪʨʙʘʥʢʝʪʦʚ) ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʟʘʩʪʨʦʡʢʠ ʠʣʠ ʠʥʦʛʦ ʥʝʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ. 

2. ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. 

ʀʥʪʝʛʨʘʮʠʷ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʘʭ ʚ ʧʨʘʚʦʚʦʝ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʚʳʩʪʫʧʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʫʩʣʦ-

ʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʣʁʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʘʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

2.1. ʈʘʟʚʠʪʠʝ ʠ ʧʨʘʚʦʚʘʷ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ (ɿʆʋʀʊ). ʅʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʥʝʩʝʥʠʶ ʩʚʝʜʝʥʠʡ ʦ ʟʦʥʘʭ ʩ ʦʩʦ-

ʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʢʨʠʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʟʦʥʳ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ, ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚ-

ʥʳʝ ʫʯʘʩʪʢʠ), ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ). ʋʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘ-

ʥʠʮ ʪʘʢʠʭ ʟʦʥ ʚ ʢʘʜʘʩʪʨʦʚʦʤ ʧʦʣʝ ʧʦʟʚʦʣʷʝʪ ʥʦʨʤʘʪʠʚʥʦ ʟʘʢʨʝʧʠʪʴ ʦʩʦʙʳʝ ʨʝʛʣʘʤʝʥʪʳ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʘʚʦʚʳʭ ʦʙʨʝʤʝʥʝʥʠʡ ʜʣʷ ʚʩʝʭ 

ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢʠ ʥʝʮʝʣʝʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʝʟ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʝ. 

2.2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠ ʧʨʦʮʝʜʫʨ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺʢʣʶʯʝʥʠʝ 

ʩʚʝʜʝʥʠʡ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʘʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʦʩʥʦʚʫ ʢʘʜʘʩʪʨʘ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʠ-

ʨʦʚʘʪʴ ʢʘʜʘʩʪʨʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʯʝʪʦʤ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ 

ʠʥʞʝʥʝʨʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʨʠ-

ʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʚʳʩʪʫʧʘʶʪ ʢʣʶʯʝʚʳʤʠ ʜʝʪʝʨʤʠʥʘʥ-

ʪʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʶʱʠʤʠ ʧʨʦʮʝʩʩʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ɺʳʷʚʣʝʥʥʘʷ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʚ ʨʘʙʦʪʝ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʛʨʦʟ ï ʦʪ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʚʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʦʚ ʜʦ ʧʘʚʦʜ-

ʢʦʚʳʭ ʷʚʣʝʥʠʡ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʢʣʦʥʘʭ ï ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʪʨʘʜʠʮʠʦʥ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘ. ʇʝʨʝʭʦʜ ʢ ʘʜʘʧʪʠʚʥʳʤ ʨʝʰʝʥʠʷʤ 

ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʚʷʟʥʦʩʪʠ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 528 
 ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʉʀʉʊɽʄ ʈɸʉʉɽʃɽʅʀʗ  

ʀ ʉʊʈʋʂʊʋʈʓ ɿɽʄʃɽʇʆʃʔɿʆɺɸʅʀʗ ʇʆɼ ɺʃʀʗʅʀɽʄ  

ʌʆʈʄʀʈʆɺɸʅʀʗ ʆʇʆʈʅʆʁ ʊʈɸʅʉʇʆʈʊʅʆʁ ʉɽʊʀ  
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ɺ ʩʪʘʪʴʝ ʚʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʠʧʦʣʦʛʠʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠ-

ʩʪʝʤ ʨʘʩʩʝʣʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʢʦʨʠʜʦʨʦʚ ɼʌʆ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʤʢʦʩʪʠ. ʇʨʝʜʣʦʞʝʥʳ ʚʘʨʠ-

ʘʥʪʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʣʠʥʝʡʥʦʛʦ ʧʨʠʥʮʠʧʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʢ ʫʟʣʦʚʦʤʫ, ʫʯʠʪʳʚʘʶʱʝʤʫ ʦʛʨʘ-

ʥʠʯʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʝʤʢʦʩʪʴ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʟʝʤʣʝʫʩʪʨʦʡ-

ʩʪʚʦ, ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʝʤʢʦʩʪʴ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝ-
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The article identifies patterns and develops a typology of the transformation of settlement systems 

and land use structures in the zones of influence of the main transport corridors of the Far Eastern 

Federal District in conditions of limited territorial capacity. Options for improving approaches to 

territorial planning are proposed. The necessity of the transition from the linear principle of land 

management to the nodal one, taking into account the limited territorial capacity, is substantiated. 

 

Keywords: transport corridors, territorial planning, land management, settlement systems, limited 

territorial capacity, Far Eastern Federal District, land use transformation, BAM. 

 

                                                           
  © Елагина В. Е., Лавренникова О. А., 2026 



38 
 

For citation : Elagina, V. E., Lavrennikova, O. A. (2026). Transformation of settlement systems and 

land use structures under the influence of the formation of a backbone transport network in conditions 

of limited territorial capacity (on the example of the Far Eastern Federal District) // Innovative devel-

opment of land management 26': collection of scientific papers. (pp. 37-43). Kinel : PLC Samara 

SAU (in Russ.).  

 

ɺʚʝʜʝʥʠʝ. 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʤ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʈʦʩʩʠʠ, ʷʚʣʷʷʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʦʨʦʡ ʩʪʨʘʥʳ ʚ ɸʟʠʘʪʩʢʦ-ʊʠ-

ʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʠ ʪʝʨʨʠʪʦʨʠʝʡ ʩ ʥʘʠʙʦʣʝʝ ʦʩʪʨʦʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʦʡ. ʇʣʦʱʘʜʴ 

ʦʢʨʫʛʘ ʩʦʩʪʘʚʣʷʝʪ 6,95 ʤʣʥ ʢʤĮ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ð ʣʠʰʴ 7,9 ʤʣʥ ʯʝʣʦʚʝʢ, ʘ 

ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,13 ʯʝʣ./ʢʤĮ [6]. 

ʊʘʙʣʠʮʘ 1 

ʇʣʦʪʥʦʩʪʴ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʥʘ ʢʦʥʝʮ 2024 ʛʦʜʘ  
 ʌʝʜʝʨʘʣʴʥʳʝ ʦʢʨʫʛʘ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʩʫʙʲ-

ʝʢʪʳ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, 

ʪʳʩ. ʯʝʣ. 

ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, 

ʪʳʩ. ʢʤ2 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝ-

ʣʝʥʠʷ 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 146 447,4 17 125,2 8,55 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝ-

ʨʘʣʴʥʳʡ ʦʢʨʫʛ 

7 903,9 

 
6 952,6 1.13 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 974,6 351,3 2,77 

ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫ-

ʪʠʷ) 
997,6 3 083,5 0,32 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 992,4 431,9 2,29 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ 288,7 464,3 0,62 

ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ 1 820,1 164,7 11,05 

ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ 1 284,1 787,6 1,63 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 756,2 361,9 2,08 

ʄʘʛʘʜʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 134,3 462,5 0,29 

ʉʘʭʘʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 460,6 87,1 5,28 

ɽʚʨʝʡʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ 

ʦʙʣʘʩʪʴ 
147,5 36,3 

4,06 

 

ʏʫʢʦʪʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ 

ʦʢʨʫʛ 
47,8 721,5 0,06 

 

ʊʘʢʘʷ ʜʠʩʧʨʦʧʦʨʮʠʷ ʤʝʞʜʫ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʥʘʩʝʣʝʥʠʝʤ ʦʧʨʝʜʝʣʷʝʪ ʦʯʘʛʦʚʳʡ ʭʘʨʘʢʪʝʨ 

ʦʩʚʦʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʨʘʩʩʝʣʝʥʠʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʣʦʢʘʣʴʥʳʭ ʫʟʣʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʝʪʴʶ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. 

ɺʘʞʥʦ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘʜʸʞʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʨʳʥʢʘ ʩ ʭʦʨʦʰʝʡ ʨʝʧʫʪʘʮʠʝʡ, ʯʸʪʢʦ 

ʩʦʙʣʶʜʘʶʱʝʤʫ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ [9, 10]. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʧʦʨʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ɼʌʆ ʩʪʘʣʘ ʦʙʲʝʢʪʦʤ ʤʘʩʰʪʘʙʥʦʡ 

ʤʦʜʝʨʥʠʟʘʮʠʠ: ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʨʘʟʚʠʪʠʷ ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʡ ʠ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠ-

ʩʪʨʘʣʝʡ, ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʢʦʨʠʜʦʨʳ çʇʨʠʤʦʨʴʝ-1è ʠ çʇʨʠʤʦʨʴʝ-2è. ʕʪʠ ʧʨʦʝʢʪʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʢʣʶʯʝʚʳʝ ʬʘʢ-

ʪʦʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʦʟʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝʯʠʪʴ ʪʨʘʥʟʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʥʦ 

ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ 

ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ. 

ʆʜʥʘʢʦ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʨʝʛʠʦʥʘʭ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʝʤʢʦʩʪʴʶ, ʥʝ ʚʩʝʛʜʘ ʜʘʸʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʃʠʥʝʡ-

ʥʳʝ ʦʙʲʝʢʪʳ, ʧʝʨʝʩʝʢʘʷ ʦʙʰʠʨʥʳʝ ʤʘʩʩʠʚʳ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠ-
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ʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʢʘʢ ʩʪʠʤʫ-

ʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʛʨʘʜʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʩʪʝʤ ʨʘʩʩʝʣʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʚ ʫʩʣʦʚʠʷʭ ɼʌʆ, ʛʜʝ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʪʘʢʠʝ ʢʘʢ: ʛʦʨʥʳʡ 

ʨʝʣʴʝʬ, ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʤʫʩʩʦʥʥʳʡ ʢʣʠʤʘʪ, ʚʳʩʦʢʘʷ ʜʦʣʷ ʟʝ-

ʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʪʝʣʷʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʨʘʜʠʮʠʦʥʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʝʚʨʦ-

ʧʝʡʩʢʫʶ ʯʘʩʪʴ ʈʦʩʩʠʠ, ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤ ʨʘʩʩʝ-

ʣʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦ-

ʨʦʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʪʴ ʪʠʧʦʣʦʛʠʶ ʤʫʥʠʮʠ-

ʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʭʘʨʘʢʪʝʨʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɸʥʘʣʠʟ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤ ʨʘʩʩʝʣʝʥʠʷ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ  

ʚ ʟʦʥʘʭ ʚʣʠʷʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ɼʌʆ 

ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ (ɹɸʄ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʰʠʨʦʪ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ, ʧʨʦʣʦʞʝʥʥʦʛʦ ʚ ʟʦʥʝ ʩʧʣʦʰʥʦʡ ʠ ʧʨʝʨʳʚʠʩʪʦʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʤʝʨʟʣʦʪʳ ʯʝʨʝʟ ʩʣʘʙʦʟʘʩʝʣʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɹɸʄʘ ʚ 1970ï1980-ʝ ʛʦʜʳ ʧʨʠ-

ʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʣʠʥʝʡʥʦ-ʫʟʣʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʝʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʳ: 

¶ ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʨʠʚʷʟʢʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʡ ʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʝʪʠ. 

¶ ʋʟʣʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ï ʛʦʨʦʜ ʊʳʥʜʘ, ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢ, ʅʝʨʶʥʛʨʠ, ʘ ʪʘʢʞʝ 

ʚ ʢʨʫʧʥʳʭ ʧʦʩʝʣʢʘʭ ʧʨʠ ʩʪʘʥʮʠʷʭ; 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ 

ɹɸʄʘ, ʧʦʢʘʟʳʚʘʝʪ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2  

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʟʦʥʳ ʚʣʠʷʥʠʷ ɹɸʄʘ 

(1989ï2021 ʛʛ.) [1,8] 
ʄʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙ-

ʨʘʟʦʚʘʥʠʝ 

ʊʠʧ 1989 ʛ., ʪʳʩ. ʯʝʣ. 2021 ʛ., ʪʳʩ. ʯʝʣ. ʀʟʤʝʥʝʥʠʝ, % 

ʛ. ʊʳʥʜʘ (ɸʤʫʨʩʢʘʷ 

ʦʙʣ.) 

ʫʟʝʣ 62,0 28,6 -46,8 

ʛ. ʅʝʨʶʥʛʨʠ (ʗʢʫʪʠʷ) ʫʟʝʣ 72,5 67,5 -17,1 

ʊʳʥʜʠʥʩʢʠʡ ʨ-ʥ ʧʨʠʪʨʘʩʩʦʚʳʡ 17,2 14,0 -31,4 

ʅʝʨʶʥʛʨʠʥʩʢʠʡ ʨ-ʥ ʧʨʠʪʨʘʩʩʦʚʳʡ 19,3 17,0 -11,9 

ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʠʡ 

ʨ-ʥ (ɹʫʨʷʪʠʷ) 

ʧʨʠʪʨʘʩʩʦʚʳʡ 17,2 13,1 -23,8 

 

ɺʩʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʟʦʥʳ ɹɸʄʘ ʧʦʪʝʨʷʣʠ ʥʘʩʝʣʝʥʠʝ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝ-

ʨʠʦʜ. ʆʜʥʘʢʦ ʪʝʤʧʳ ʩʦʢʨʘʱʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ: ʥʘʠʤʝʥʴ-

ʰʠʝ ʧʦʪʝʨʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʡʦʥʦʚ, ʛʜʝ ʩʦʭʨʘʥʠʣʘʩʴ ʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ (ʅʝʨʶʥ-

ʛʨʠʥʩʢʠʡ ʨʘʡʦʥ ʠ ʉʝʚʝʨʦʙʘʡʢʘʣʴʩʢʠʡ ï ʜʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ) ʅʘʠʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ð 

ʚ ʊʳʥʜʝ ʠ ʊʳʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʪʨʘʥʩʧʦʨʪʥʘʷ ʬʫʥʢʮʠʷ ʥʝ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʫʩʪʦʡʯʠʚʦʡ ʨʝ-

ʩʫʨʩʥʦʡ ʙʘʟʦʡ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʟʦʥʝ ɹɸʄʘ ʚʳʷʚʣʷʝʪ ʩʣʝʜʫʶʱʫʶ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʴ: ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʝʟ ʫʯʝʪʘ ʜʦʣʛʦ-

ʩʨʦʯʥʳʭ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʢ-

ʪʠʚʥʦʡ ʬʘʟʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʦʢʘʟʘʣʠʩʴ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. ʇʦ 

ʜʘʥʥʳʤ ʈʦʩʨʝʝʩʪʨʘ, ʚ ɼʌʆ ʜʦʣʷ ʟʝʤʝʣʴ ʟʘʧʘʩʘ ʜʦʩʪʠʛʘʝʪ 36,5% [2]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ɹɸʄʘ, ʥʘʯʘʪʘʷ ʚ 2010-ʭ ʛʦʜʘʭ, ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʥʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʪʦʨʳʭ ʧʫʪʝʡ ʠ 

ʥʦʚʳʭ ʨʘʟʲʝʟʜʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʪʦʨʥʳʤ ʠʟʲʷʪʠʝʤ ʟʝʤʝʣʴ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʦʚʝʪ-

ʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʩʦʟʜʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʦʧʝʨʝʞʘʶʱʝʛʦ ʩʦʮʠ-
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ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʊʆʈ), ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʚʣʠʷʥʠʝ ʜʣʷ ʧʨʠ-

ʣʝʛʘʶʱʠʭ ʩʠʩʪʝʤ ʨʘʩʩʝʣʝʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʠʤʝʝʪ ʊʆʈ çɸʤʫʨʦ-ʍʠʥʛʘʥʩʢʘʷè ʠ ʊʆʈ 

çɸʤʫʨʩʢʘʷè, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ɹɸʄʘ ʠ ʊʨʘʥʩʩʠʙʘ [5]. 

ʄʝʨʠʜʠʦʥʘʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʨʠʜʦʨ ʚ ɼʌʆ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ɸʚʪʦʤʦʙʠʣʴʥʘʷ 

ʜʦʨʦʛʘ çʂʦʣʳʤʘè, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘʟʝʤʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʈʝʩʧʫʙ-

ʣʠʢʦʡ ʉʘʭʘ (ʗʢʫʪʠʷ) ʠ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 000 

ʢʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʧʨʦʭʦʜʠʪ ʚ ʟʦʥʝ ʩʧʣʦʰʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʠ ʛʦʨʥʦ-ʪʘʝʞ-

ʥʦʛʦ ʨʝʣʴʝʬʘ [4]. ɺ ʦʪʣʠʯʠʝ ʦʪ ɹɸʄʘ, ʛʜʝ ʩʠʩʪʝʤʘ ʨʘʩʩʝʣʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝ-

ʨʠʦʜ ʚ ʭʦʜʝ ʧʣʘʥʦʚʦʛʦ ʦʩʚʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʪʨʘʩʩʘ çʂʦʣʳʤʘè ʩʦʟʜʘʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʩʫ-

ʱʝʩʪʚʦʚʘʚʰʝʡ ʩʝʪʠ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʠʭ ʧʦʩʝʣʢʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʙʨʦʰʝʥʳ ʚ 1990-

ʝ ʛʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʡ [3]. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ ʜʘʥʥʦʡ ʤʝʩʪʥʦ-

ʩʪʠ: 

1. ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʥʠʟʢʘʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ï ʧʣʦʪʥʦʩʪʴ ʚ ʧʨʠʪʨʘʩʩʦʚʳʭ ʨʘʡʦʥʘʭ ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 0,1 ʯʝʣ./ʢʤĮ 

2. ɺʘʭʪʦʚʳʡ ʤʝʪʦʜ ʨʘʙʦʪʳ ï ʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʦʝ ʥʘʩʝʣʝʥʠʝ ʠ ʥʝ ʩʦʟʜʘʶʪʩʷ ʧʨʝʜ-

ʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʦʢʘʣʴʥʳʭ ʨʳʥʢʦʚ ʪʨʫʜʘ ʠ ʫʩʣʫʛ. 

ʊʘʙʣʠʮʘ 3 

ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʜʦʣʴ ʪʨʘʩʩʳ çʂʦʣʳʤʘè 

(1989ï2021 ʛʛ.) [1,8] 

ʄʫʥʠʮʠʧʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ 

ʉʫʙʲʝʢʪ 1989 ʛ.,  

ʪʳʩ. ʯʝʣ. 

2021 ʛ.,  

ʪʳʩ. ʯʝʣ. 

ʀʟʤʝʥʝʥʠʝ, % 

ʛ. ʄʘʛʘʜʘʥ ʄʘʛʘʜʘʥʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

151,6 90,8 -40,1 

ʍʘʩʳʥʩʢʠʡ 

ʨʘʡʦʥ 

ʄʘʛʘʜʘʥʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

12,5 6,8 -45,6 

ʉʫʩʫʤʘʥʩʢʠʡ 

ʨʘʡʦʥ 

ʄʘʛʘʜʘʥʩʢʘʷ ʦʙ-

ʣʘʩʪʴ 

19,3 6,5 -66,3 

ʆʡʤʷʢʦʥʩʢʠʡ 

ʨʘʡʦʥ 

ʗʢʫʪʠʷ 13,6 7,7 -43,3 

 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʉʫʩʫʤʘʥʩʢʦʤ ʨʘʡ-

ʦʥʝ ï ʦʜʥʦʤ ʠʟ ʮʝʥʪʨʦʚ ʟʦʣʦʪʦʜʦʙʳʯʠ, ʛʜʝ ʟʘʢʨʳʪʠʝ ʨʷʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʠʚʝʣʦ ʢ ʤʘʩʩʦʚʦʤʫ 

ʦʪʪʦʢʫ ʥʘʩʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʡʦʥʳ, ʩʦʭʨʘʥʠʚʰʠʝ ʧʨʦʤʳʰʣʝʥʥʫʶ ʙʘʟʫ (ʊʦʤʧʦʥʩʢʠʡ, ʆʡʤʷ-

ʢʦʥʩʢʠʡ), ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. 

ʊʨʘʩʩʘ çʂʦʣʳʤʘè ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʨʦʙʣʝʤʫ ʠʟʙʳʪʦʯʥʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴ: ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʧʦʣʦʩʳ ʦʪʚʦʜʘ ʰʠʨʠʥʦʡ ʜʦ 200ï300 ʤ ʚʢʣʶʯʘʣʠ ʥʝ 

ʪʦʣʴʢʦ ʜʦʨʦʛʫ, ʥʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʇʦʩʣʝ ʩʥʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

1990-ʝ ʛʦʜʳ ʵʪʠ ʟʝʤʣʠ, ʬʦʨʤʘʣʴʥʦ ʦʩʪʘʚʘʷʩʴ ʚ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʪʨʘʥʩʧʦʨʪʘ, ʬʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ. ʇʨʠ ʩʦʚʨʝʤʝʥʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʨʘʩʩʳ ʠʭ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʦʨʤʘʪʠʚʘʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʪʦʨʥʳʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ [3]. 

ʊʠʧʦʣʦʛʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ  

ʧʦ ʭʘʨʘʢʪʝʨʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʠʧʦʣʦʛʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ɼʌʆ, ʫʯʠʪʳʚʘʶʱʘʷ ʩʦʯʝʪʘʥʠʝ ʪʨʝʭ ʬʘʢʪʦʨʦʚ: ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʦʧʦʨʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʜʠ-

ʥʘʤʠʢʘ ʥʘʩʝʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 
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ʊʘʙʣʠʮʘ 4 

ʊʠʧʦʣʦʛʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɼʌʆ  

ʧʦ ʭʘʨʘʢʪʝʨʫ ʪʨʘʥʩʧʦʨʪʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 
ʊʠʧ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʠʤʝʨʳ ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʵʬ-

ʬʝʢʪʳ 

ʋʟʣʦʚʳʝ ʮʝʥ-

ʪʨʳ 

ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʨʘʩʧʦʣʦ-

ʞʝʥʥʳʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʪʨʘʥʩ-

ʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʦʙʣʘ-

ʜʘʶʱʠʝ ʤʥʦʛʦʦʪʨʘʩʣʝʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʭʦʟʷʡʩʪʚʘ. 

 

ʊʳʥʜʘ ʂʦʥʮʝʥʪʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʟʝ-

ʤʝʣʴʥʦʡ ʨʝʥʪʳ, ʨʦʩʪ ʜʦʣʠ ʟʝ-

ʤʝʣʴ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʚʠʪʠʝ ʘʛʣʦʤʝ-

ʨʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʇʨʠʪʨʘʩʩʦʚʳʝ ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʵʢʦʥʦ-

ʤʠʢʘ ʢʦʪʦʨʳʭ ʧʨʠʚʷʟʘʥʘ ʢ ʦʙ-

ʩʣʫʞʠʚʘʥʠʶ ʪʨʘʩʩʳ ʠʣʠ ʦʜ-

ʥʦʤʫ ʛʨʘʜʦʦʙʨʘʟʫʶʱʝʤʫ 

ʧʨʝʜʧʨʠʷʪʠʶ 

ʇʦʩʝʣʢʠ ʧʨʠ 

ʩʪʘʥʮʠʷʭ 

ɹɸʄʘ, ʉʫʩʫ-

ʤʘʥ, ʆʤʩʫʢʯʘʥ 

ɼʝʧʦʧʫʣʷʮʠʷ, ʚʳʩʦʢʘʷ ʜʦʣʷ 

ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʧʨʦ-

ʤʳh ʣʝʥʥʦʩʪʠ 

ʋʜʘʣʝʥʥʳʝ ʊʝʨʨʠʪʦʨʠʠ ʚʥʝ ʟʦʥʳ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧ-

ʥʦʩʪʠ 

ʉʝʚʝʨʥʳʝ ʨʘʡ-

ʦʥʳ ʂʘʤʯʘʪʢʠ, 

ʏʫʢʦʪʢʠ, ʚʥʫʪ-

ʨʝʥʥʠʝ ʨʘʡʦʥʳ 

ʗʢʫʪʠʠ 

ʋʩʪʦʡʯʠʚʘʷ ʜʝʧʦʧʫʣʷʮʠʷ, ʤʠ-

ʥʠʤʘʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʝ-

ʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦ-

ʧʦʣʴʟʦʚʘʥʠʷ 

 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʦʜʭʦʜʦʚ ʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʨʷʜ ʚʳʚʦʜʦʚ, ʠʤʝʶʱʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦ-

ʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ɼʌʆ. 

1. ʇʝʨʝʭʦʜ ʦʪ ʣʠʥʝʡʥʦʛʦ ʢ ʫʟʣʦʚʦʤʫ ʧʨʠʥʮʠʧʫ ʧʣʘʥʠʨʦʚʘʥʠʷ ʉʣʦʞʠʚʰʘʷʩʷ 

ʧʨʘʢʪʠʢʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ 

ʪʨʘʩʩʫ ʢʘʢ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ. ʇʦʣʦʩʳ ʦʪʚʦʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʦ, ʙʝʟ ʫʯʝʪʘ ʚʟʘʠʤʦ-

ʩʚʷʟʝʡ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʤʢʦʩʪʠ 

ɼʌʆ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʙʘʣʘʥʩʫ: ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʠʟʳʤʘʶʪʩʷ ʠʟ ʣʝʩ-

ʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʬʦʥʜʘ, ʥʦ ʥʝ ʩʦʟʜʘʶʪ ʫʩʪʦʡʯʠʚʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

2. ʋʯʝʪ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʨʠʜʦʨʘ 
ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʵʬʬʝʢʪʳ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ: ʩʪʨʦʠ-

ʪʝʣʴʩʪʚʦ, ʵʢʩʧʣʫʘʪʘʮʠʷ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʢʦʥʩʝʨʚʘʮʠʷ. ɺ ɼʌʆ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʣʦʞʝʥʠʝ ʩʪʘʜʠʡ: 

ʥʘ ɹɸʄʝ ʠ ʊʨʘʥʩʩʠʙʝ ʠʜʝʪ ʘʢʪʠʚʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ, ʥʘ ʪʨʘʩʩʝ çʂʦʣʳʤʘè ð ʵʢʩʧʣʫʘʪʘʮʠʷ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʂʘʞʜʘʷ ʩʪʘʜʠʷ ʪʨʝʙʫʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝ-

ʰʝʥʠʡ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʩʪʘʜʠʠ ʤʦʜʝʨʥʠʟʘʮʠʠ (ɹɸʄ, ʊʨʘʥʩʩʠʙ) ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʨʘʥʝʝ ʠʟʲʷʪʳʭ, ʥʦ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ.  

3. ʀʥʪʝʛʨʘʮʠʷ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥ-

ʪʘʤʠ ʨʘʟʚʠʪʠʷ 
ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ ʧʦʜ ʪʨʘʥʩʧʦʨʪʥʳʝ ʢʦʨʠʜʦʨʳ ʚ ɼʌʆ ʯʘʩʪʦ ʧʨʦ-

ʠʩʭʦʜʠʪ ʙʝʟ ʜʦʣʞʥʦʡ ʫʚʷʟʢʠ ʩ ʜʦʢʫʤʝʥʪʘʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ð ʩʪʨʘʪʝʛʠʷʤʠ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ, ʩʭʝʤʘʤʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʦ-

ʛʨʘʤʤʘʤʠ ʨʘʟʚʠʪʠʷ ʊʆʈ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʝʤʣʠ ʠʟʳʤʘʶʪʩʷ, ʥʦ ʩʦʧʫʪʩʪʚʫʶʱʝʝ ʨʘʟʚʠʪʠʝ (ʞʠʣʴʝ, 

ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʦʚʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʨʷʜʦʢ ʩʦʛʣʘʩʦʚʘʥʠʷ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥ-

ʪʘʮʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʝ ʥʘʣʠʯʠʝ ʫʪʚʝʨʞʜʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʧʨʠʣʝ-

ʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʧʨʦʝʢʪʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ ʠʟʲʷʪʠʝ ʟʝʤʝʣʴ ʧʣʦʱʘʜʴʶ ʙʦʣʝʝ ʦʧʨʝ-

ʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ. 
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The article examines modern measures and instruments for involving unused and inefficiently used 

land plots into economic circulation in order to ensure the sustainable development of the commercial 

real estate market. Particular attention is paid to the analysis of the real estate market in the Lyubertsy 

urban district, which revealed a persistent shortage of new commercial real estate construction esti-

mated at 15ï25%, despite the presence of a significant amount of undeveloped land. The study ana-

lyzes the structure of unused land, including vacant lots, areas with disturbed terrain, and territories 

previously withdrawn from economic use. Based on the conducted analysis, a step-by-step algorithm 

for integrating land plots into economic circulation is proposed, including inventory, assessment of 

land use efficiency, managerial decision-making, and the implementation of measures aimed at pre-

paring land plots for development. The necessity of a comprehensive approach involving cooperation 

between public authorities, municipal bodies, and private investors is substantiated. The legal aspects 

of land involvement, as well as economic mechanisms for stimulating rational land use, are also con-

sidered.  
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 ʂʦʤʧʣʝʢʩ ʤʝʨ ʚ ʩʬʝʨʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟ-

ʚʠʪʠʷ ʨʳʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛʦʨʦʜ-

ʩʢʦʛʦ ʦʢʨʫʛʘ ʃʶʙʝʨʮʳ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʜʝʬʠʮʠʪʘ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʚ 15ï25 % ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʧʫʩʪʳʨʝʡ ʠ 

ʥʝʧʨʠʛʦʜʥʳʭ ʟʝʤʝʣʴ ʣʝʩʦʧʦʣʦʩʳ (+60% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2020 ʛʦʜʦʤ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʨʝ-

ʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʢʦʤʤʝʨʯʝʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʫʚʝʣʠʯʝʥʠʷ ʝʶ ʦʙʲʸʤʦʚ ʜʦ ʫʨʦʚʥʷ 

ʩʧʨʦʩʘ ʚ ʦʢʨʫʛʝ) ʧʨʝʜʣʘʛʘʝʪʩʷ çʦʪʜʘʪʴè ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ ʟʝʤʣʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʤʝʨʯʝ-

ʩʢʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ [5]. ʇʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦ-

ʨʦʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʩʣʝʜʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ [3]: 

1. ʀʥʚʝʥʪʘʨʠʟʘʮʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ (ʚʳʷʚʣʝʥʠʝ ʈʦʩʨʝʝʩʪʨʦʤ, ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʦʤ, ʤʫ-

ʥʠʮʠʧʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʜʨʫʛʠʤʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʥʘʣʠʯʠʷ ʥʝ-

ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʛʦ, ʪʦʯʥʳʭ ʛʨʘʥʠʮ ʠ ʪʘʢ ʜʘʣʝʝ): 

ʘ) ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʝʜʦʩʪʘʪʢʦʚ; ʙ) 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘ; ʚ) ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʠʦʜʘ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ (ʜʦ ʜʚʫʭ ʣʝʪ, ʦʪ ʜʚʫʭ ʜʦ 10 ʣʝʪ, ʙʦʣʝʝ 10 ʣʝʪ).  

2. ʇʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ.  
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3. ʈʝʘʣʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ: ʘ) ʚʦʟʚʨʘʪ ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ; ʙ) ʧʨʦʚʝ-
ʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʠʚʝʜʝʥʠʶ ʫʯʘʩʪʢʘ ʚ ʥʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʚ) ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ ʚ ʜʨʫʛʫʶ ʢʘʪʝʛʦʨʠʶ.  
4. ɺʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʦʙʦʨʦʪ. 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʠ 
ʦʮʝʥʢʠ ʠʭ ʢʘʯʝʩʪʚʘ (ʵʪʘʧ 1) ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ (ʵʪʘʧ 2), ʢʦʪʦ-
ʨʳʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʰʝʥʠʷ ʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʚʣʝʯʝʥʠʷ ʥʝʠʩ-
ʧʦʣʴʟʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ ʦʙʦʨʦʪ. ʋʯʘʩʪʠʝ ʧʨʠʥʠʤʘʶʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʄʠʥʠʩʪʝʨʩʪʚʘ, ʪʝʨʨʠ-
ʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʈʦʩʨʝʝʩʪʨ, ʨʘʡʦʥʥʳʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ, ʘ 
ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʥʝʠʩʧʦʣʴʟʫʝʤʳʝ 
ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʫʧʨʘʚʣʝʥʠʷ (ʠʟʫʯʝʥʠʝ ʩʚʦʡʩʪʚ ʟʝʤʣʠ 
ʧʫʪʝʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ), ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʨʝʛʠʩʪʨʘʮʠʷ, ʦʮʝʥʢʘ), 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʸʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠʥʠʤʘʶʪʩʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ [4].  

ɼʘʣʝʝ ʩʣʝʜʫʝʪ ʪʨʝʪʠʡ ʵʪʘʧ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʚʢʣʶʯʘʶʱʠʡ ʨʝʘʣʠʟʘʮʠʶ ʫʧʨʘʚʣʝʥ-
ʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ:  
- ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʝʣʴ (ʦʪʚʦʜ, ʠʟʲʷʪʠʝ);  
- ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʟʝʤʣʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʨʳʥʦʯʥʦʛʦ 
ʦʙʦʨʦʪʘ ʟʝʤʝʣʴ;  
- ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ.  

ʕʢʦʥʦʤʠʢʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝ-
ʤʝʣʴ ʧʨʠʥʠʤʘʶʪʩʷ ʦʨʛʘʥʘʤʠ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʏʝʪʚʸʨʪʳʡ ʵʪʘʧ ʚʢʣʶʯʘʝʪ ʚʚʝʜʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ 
ʫʯʘʩʪʢʘ ʚ ʦʙʦʨʦʪ. ʇʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʨʘʩʯʸʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 
ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʚʦʜʘ ʫʯʘʩʪʢʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ɼʝʪʘʣʴʥʳʝ ʨʘʩʯʸʪʳ ʧʦ ʚʦʚʣʝʯʝʥʠʶ 
ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚ ʨʘ-
ʙʦʯʠʭ ʧʨʦʝʢʪʘʭ, ʛʜʝ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʨʘʩʯʸʪ ʧʦ ʢʘʞʜʦʤʫ ʥʝʠʩʧʦʣʴʟʫʝʤʦʤʫ 
ʟʝʤʝʣʴʥʦʤʫ ʫʯʘʩʪʢʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʫʶʪ ʦʙʦʙʱʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚʦʚʣʝʯʝʥʠʷ 
ʟʝʤʝʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʦʚʣʝʯʝʥʠʷ ʟʝʤʝʣʴ-
ʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥ, 
ʥʦ ʦʙʱʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʩʦʭʨʘʥʠʪʩʷ [6]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʧʦʜ 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤ ʥʦʤʝʨʦʤ 
50:22:0000000:111934, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦ ʘʜʨʝʩʫ: ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʨ-ʥ ʃʶʙʝʨʝʮʢʠʡ, ʛ. 
ʃʶʙʝʨʮʳ, ʫʣ. ʀʥʠʮʠʘʪʠʚʥʘʷ, ʦʢʦʣʦ ʜʦʤʘ 50 (ʨʠʩʫʥʦʢ 1), ʢʦʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʧʫʩʪʳʨʴ (ʨʠʩʫʥʦʢ 1) [2]. 

 

 
 

ʈʠʩ. 1. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ 
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ʈʠʩ. 2. ʀʟʦʙʨʘʞʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

 

ɺʳʙʨʘʥʥʳʡ ʦʙʲʝʢʪ ʠʤʝʝʪ ʧʣʦʱʘʜʴ 25,7 ʪʳʩ. ʢʚ.ʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʪʦʨ-
ʛʦʚʳʡ ʦʙʲʝʢʪʦʚ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥ ʧʫʩʪʳʨʴ, 
ʯʘʩʪʴ ʟʝʤʣʠ ʧʝʨʝʨʳʪʘ (ʧʦʩʣʝ ʧʨʦʢʣʘʜʢʠ ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ (ʦʙʲʝʢʪ 50:22:0000000:109375), 
ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʝ ʥʘʯʘʪʳ ʠ ʥʝ ʟʘʧʣʘʥʠʨʦʚʘʥʳ. ɿʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʯʘʩʪ-
ʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ɽɻʈʅ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʣʘʥʠʨʫʝʪʩʷ 
ʢ ʨʘʟʜʝʣʝʥʠʶ ʥʘ ʪʨʠ ʫʯʘʩʪʢʘ ʩ ʢʘʜʘʩʪʨʦʚʳʤʠ ʥʦʤʝʨʘʤʠ: 50:22:0000000:111934/1, 
50:22:0000000:111934/2 ʠ 50:22:0000000:111934/3. 

ʆʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʨʘʡʦʥʝ ʥʦʚʦʩʪʨʦʝʢ (ʚʦʢʨʫʛ ʫʞʝ ʚʦʟʚʝʜʝʥʦ ʥʝʩʢʦʣʴʢʦ ʤʥʦʛʦʵʪʘʞ-
ʥʳʭ ʢʚʘʨʪʠʨʥʳʭ ʜʦʤʦʚ), ʨʷʜʦʤ ʧʨʦʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ (ʨʠʩʫʥʦʢ 
3).  

 

 
 

ʈʠʩ. 3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʢʘʨʪʝ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ ʃʶʙʝʨʮʳ 

 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʫʞʝ 5 ʣʝʪ. ʇʦ ʦʙʱʝʤʫ 

ʧʨʘʚʠʣʫ, ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʧʨʠʩʪʫ-
ʧʘʝʪ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʪʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʛʦ ʮʝʣʝʚʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʠ 
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ʨʘʟʨʝʰʸʥʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦ ʜʥʷ ʧʨʠʦʙʨʝʪʝʥʠʷ ʧʨʘʚ ʥʘ ʥʝʛʦ, ʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʪʨʝʙʫʝʪʩʷ 
ʦʩʚʦʝʥʠʝ ʵʪʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʝ ʧʦʟʜʥʝʝ ʪʨʝʭ ʣʝʪ ʩ ʫʢʘʟʘʥʥʦʡ ʜʘʪʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʩʚʦ-
ʝʥʠʝ ʫʯʘʩʪʢʘ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʢʦʥʯʝʥʦ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ ʣʝʪ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, 
ʘ ʟʥʘʯʠʪ ʩʦʛʣʘʩʥʦ ʩʪʘʪʴʝ 51 ɿʂ ʈʌ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʝʡ 244,245 ɻʂ ʈʌ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʩʣʫʞʙʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʠʟʲʷʪʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʠʤʝʶʱʝʤʩʷ ʧʦ-
ʪʝʥʮʠʘʣʝ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʫʯʘʩʪʢʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʤʝʨʯʝʩʢʦʡ 
ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʦʨʛʦʚʦʛʦ ʦʙʲʝʢʪʘ, ʚʦʟʤʦʞʥʦ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, 
ʧʦʩʢʦʣʴʢʫ ɺʈʀ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʪʘʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʲʝʢʪʘ. ɼʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ, ʪʘʢ ʢʘʢ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʣʘʥʠʨʦʚʘʣʩʷ ʧʦʜ ʨʘʟʜʝʣʝʥʠʝ ʥʘ 
ʪʨʠ ʩʝʢʪʦʨʘ, ʪʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʪʦʨʛʦʚʳʡ ʦʙʲʝʢʪ, 
ʧʘʨʢʦʚʢʘ ʠ ʩʢʚʝʨ, ʥʘʧʨʠʤʝʨ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʚʳ-
ʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ.  4). [1]. 

 

 
 

ʈʠʩ. 4. ʇʨʦʮʝʩʩ ʚʦʚʣʝʯʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʨʘʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ (ʪʦʨʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ) ʠʣʠ ʯʘʩʪʠʯʥʦ (ʚ 

ʩʣʫʯʘʝ ʨʘʟʤʝʱʝʥʠʷ ʧʘʨʢʦʚʢʠ ʠ ʩʢʚʝʨʘ). 
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ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʰʢʦʣʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚʩʝʛʜʘ ʦʙʣʘʜʘʣʘ ʤʦʱʥʳʤ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ, ʦʜʥʘʢʦ ʚ ʧʦʩʪʩʦʚʝʪ-

ʩʢʠʡ ʧʝʨʠʦʜ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ ʙʳʣʠ ʥʝʟʘʩʣʫʞʝʥʥʦ ʠʩʢʣʶʯʝʥʳ ʠʟ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʫʨʙʘ-

ʥʠʟʠʨʦʚʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ ʧʨʘʚʦʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʶ 

ʪʦʯʝʯʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʠʢ, ʘʜʘʧʪʠ-
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The article analyzes the evolution of methodological approaches to land management. It is noted that 

the domestic school of land management, especially in the Soviet period, possessed a powerful sci-

entific and methodological apparatus for territorial planning, but in the post-Soviet period these tools 

were undeservedly excluded from the practice of managing urbanized territories. This led to legal 

uncertainty and the dominance of infill development. The necessity of developing new techniques 

adapted to modern challenges  is substantiated. The concept of "carbon land management" is pro-

posed, implemented through the mechanisms of Integrated Territorial Development (ITD) and the 

principle of Rational and Highest and Best Use (RHBU). 
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ɺʚʝʜʝʥʠʝ. 

ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʥʘʫʢʘ ʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ ʠ ʪʨʘʜʠ-

ʮʠʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ XX ʚʝʢʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʫʥʠʢʘʣʴʥʘʷ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ ʝʜʠʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʫʶ ʩʠʩʪʝʤʫ. ʉʦʚʝʪʩʢʘʷ ʰʢʦʣʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʠʥʩʪʠʪʫʪʘʤʠ çɻʠʧʨʦ-

ʟʝʤè, ʦʙʝʩʧʝʯʠʚʘʣʘ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʡ ʦʭʚʘ-

ʪʳʚʘʣ ʥʝ ʪʦʣʴʢʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʥʦ ʠ ʚʦʧʨʦʩʳ ʨʘʩʩʝʣʝʥʠʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʵʪʦʪ ʙʦʛʘʪʝʡʰʠʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʦʧʳʪ ʦʢʘ-

ʟʘʣʩʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʥʘ ʧʨʘʢʪʠʢʝ. ɹʳʣ ʚʟʷʪ ʢʫʨʩ ʥʘ ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨ ʠ ʩʚʝʜʝʥʠʝ ʟʝʤ-

ʣʝʫʩʪʨʦʡʩʪʚʘ ʢ ʫʟʢʦʪʝʭʥʠʯʝʩʢʠʤ ʢʘʜʘʩʪʨʦʚʳʤ ʨʘʙʦʪʘʤ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴ-

ʭʦʟʥʘʟʥʘʯʝʥʠʷ. ʆʪʢʘʟ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʨʨʠʪʦʨʠʷʤ, ʧʨʠʚʝʣ 

ʢ ʧʨʘʚʦʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʭʘʦʪʠʯʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʠʛʥʦʨʠʨʦʚʘʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʙʦʩʥʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ-

ʥʳʭ ʧʨʠʥʮʠʧʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʥʦʚʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ 

ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ çʢʘʨʙʦʥʦʚʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘè, ʢʦʪʦʨʘʷ ʠʥʪʝʛʨʠʨʫʝʪ ʣʫʯʰʠʝ ʪʨʘʜʠʮʠʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʰʢʦʣʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʘʧʨʦʩʘʤʠ ʦʙʱʝʩʪʚʘ, ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʚʳʟʦ-

ʚʘʤʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʂʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʂʈʊ). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʪʨʫʜʳ ʢʣʘʩʩʠʢʦʚ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʝʤ-

ʣʝʫʩʪʨʦʡʩʪʚʘ (ʉ.ɸ. ʋʜʘʯʠʥ [1], ʉ.ʅ. ɺʦʣʢʦʚ [2] ʠ ʜʨ.), ʟʘʣʦʞʠʚʰʠʭ ʬʫʥʜʘʤʝʥʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʪ-

ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʝʜʣʦʞʝʥ ʧʝʨʝʭʦʜ ʦʪ ʧʨʠʥʮʠʧʘ 

ʅʘʠʙʦʣʝʝ ʕʬʬʝʢʪʠʚʥʦʛʦ ʀʩʧʦʣʴʟʦʚʘʥʠʷ (ʅʕʀ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʥʘ ʤʘʢʩʠʤʠʟʘʮʠʶ ʧʨʠ-

ʙʳʣʠ, ʢ ʧʨʠʥʮʠʧʫ ʈʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʅʘʠʙʦʣʝʝ ʕʬʬʝʢʪʠʚʥʦʛʦ ʀʩʧʦʣʴʟʦʚʘʥʠʷ (ʈʅʕʀ). [3], 

[4], [5], [6], [7].  ɼʘʥʥʳʡ ʧʨʠʥʮʠʧ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʙʘʣʘʥʩʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʩʦʮʠʘʣʴ-

ʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

1. ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ: ʦʧʳʪ ʧʨʦʰʣʦʛʦ ʠ ʧʨʦʙʣʝʤʳ ʥʘʩʪʦʷʱʝʛʦ 

ʉʦʚʝʪʩʢʘʷ ʩʠʩʪʝʤʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʣʘʩʴ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʧʝʨʝʜʦʚʳʭ ʚ 

ʤʠʨʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤʥʦʩʪʠ ʧʦʜʭʦʜʘ. ɻʝʥʝʨʘʣʴʥʳʝ ʩʭʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʩʭʝʤʳ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʦʙʣʘʩʪʝʡ, ʢʨʘʝʚ ʠ ʨʝʩʧʫʙʣʠʢ, ʩʭʝʤʳ ʨʘʡʦʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ, 

ʧʨʦʝʢʪʳ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʩʪʨʦʡʥʫʶ ʚʝʨʪʠʢʘʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ɿʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʤʝʞʝʚʘʥʠʝʤ; ʦʥʦ ʚʳʩʪʫʧʘʣʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘ-

ʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʩʠʥʪʝʟʠʨʫʷ ʜʘʥʥʳʝ ʧʦʯʚʦʚʝʜʦʚ, ʛʝʦʙʦʪʘʥʠʢʦʚ, ʵʢʦʥʦʤʠ-

ʩʪʦʚ ʠ ʧʣʘʥʠʨʦʚʱʠʢʦʚ. ʂʘʢ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ [4], ʩʦʚʝʪʩʢʦʝ ʟʝʤʣʝʫʩʪʨʦʡ-

ʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʣʦ ʪʝʨʨʠʪʦʨʠʶ ʢʘʢ ʮʝʣʦʩʪʥʫʶ ʩʠʩʪʝʤʫ, ʚʢʣʶʯʘʶʱʫʶ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʧʨʠ-

ʨʦʜʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ. ʉ ʧʨʠʥʷʪʠʝʤ ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʧʨʦʠʟʦ-

ʰʣʦ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʝʜʠʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ 

ʙʳʣʦ ʬʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʝʥʦ ʠʟ ʛʦʨʦʜʦʚ ʠ ʩʚʝʜʝʥʦ ʢ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʭʦʟʥʘʟʥʘ-

ʯʝʥʠʷ. ʅʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʟʦʙʣʘʜʘʣ ʧʦʜʭʦʜ çʜʝʚʝʣʦʧʝʨʩʢʦʛʦ ʫʨʙʘʥʠʟʤʘè 

[4], ʛʜʝ ʢʣʶʯʝʚʳʤ ʢʨʠʪʝʨʠʝʤ ʩʪʘʣʘ ʤʘʢʩʠʤʠʟʘʮʠʷ ʧʨʠʙʳʣʠ ʩ ʢʚʘʜʨʘʪʥʦʛʦ ʤʝʪʨʘ, ʘ ʥʝ ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʩʨʝʜʳ. 

ʊʘʢʦʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʣʦ ʢ ʩʠʩʪʝʤʥʳʤ ʧʨʦʙʣʝʤʘʤ: 

¶ ʇʨʘʚʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ 

ʫʯʘʩʪʢʦʚ ʚ ɽɻʈʅ. 

¶ ʅʘʨʫʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ ʩʦʟʜʘʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʚ 82% ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ [4]. 

¶ ʋʪʨʘʪʘ ʬʫʥʢʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

2. ʅʦʚʳʝ ʤʝʪʦʜʠʢʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ: ʂʘʨʙʦʥʦʚʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ. 

ʇʨʠʟʥʘʚʘʷ ʚʳʩʦʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʪʨʝʙʫʶʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʠʢ. ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʶʪ ʵʚʦʣʶʮʠʠ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʬʦʨʤʫ ʂʘʨʙʦʥʦʚʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ (ʂɿ) [8]. 

ʂɿ ï ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʩʥʠ-

ʞʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʂɿ ʥʘ ʫʨʙʘ-

ʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʂʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʡ (ʂʈʊ), ʚʚʝʜʝʥʥʳʡ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ. 

ʂʣʶʯʝʚʳʤ ʩʫʙʲʝʢʪʦʤ ʠʟʤʝʥʝʥʠʡ ʜʦʣʞʝʥ ʩʪʘʪʴ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʦʨ ʂʈʊ (ɻʆ 

ʂʈʊ). ɺ ʦʪʣʠʯʠʝ ʦʪ ʯʘʩʪʥʦʛʦ ʟʘʩʪʨʦʡʱʠʢʘ, ɻʆ ʂʈʊ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ çʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʷè, ʚʦʟʚʨʘʱʘʷ ʚ ʧʨʘʢʪʠʢʫ ʧʨʠʥʮʠʧʳ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʦʪʝ-

ʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ. 
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ʈʠʩ. 1. ʇʝʨʝʭʦʜ ʢ ʢʘʨʙʦʥʦʚʦʤʫ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ 

 
3. ʊʨʝʭʵʪʘʧʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʂʈʊ 

ɼʣʷ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʆ ʂʈʊ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʵʪʘʧʥʘʷ 
ʤʝʪʦʜʠʢʘ [9], ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʥʮʠʧʝ ʈʅʕʀ: 

ʕʪʘʧ 1: ʆʮʝʥʢʘ ʮʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʂʚʘʣʠʤʝʪʨʠʷ). ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʚʝʨʥʫʪʴʩʷ ʢ 
ʛʣʫʙʦʢʦʤʫ ʧʨʝʜʧʨʦʝʢʪʥʦʤʫ ʘʥʘʣʠʟʫ, ʭʘʨʘʢʪʝʨʥʦʤʫ ʜʣʷ ʩʦʚʝʪʩʢʠʭ ʩʭʝʤ ʧʣʘʥʠʨʦʚʢʠ, ʥʦ ʩ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʦʮʝʥʢʠ ʥʝʤʦʥʝʪʘʨʥʦʡ çʮʝʥʥʦʩʪʠè (ʩʦʮʠʘʣʴʥʦʡ, 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ) ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʢʚʘʣʠʤʝʪʨʠʠ [10], ʫʩʠʣʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʷʤʠ ʀʩʢʫʩʩʪʚʝʥ-
ʥʦʛʦ ʀʥʪʝʣʣʝʢʪʘ (ɻʝʥʝʨʘʪʠʚʥʳʝ ʅʝʡʨʦʥʥʳʝ ʉʝʪʠ) [11]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʠʬʨʦʚʘʪʴ ʤʥʝʥʠʝ ʞʠ-
ʪʝʣʝʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. 

ʕʪʘʧ 2: ʄʘʩʪʝʨ-ʧʣʘʥʠʨʦʚʘʥʠʝ (ESG-ʪʦʧʦʣʦʛʠʷ). ʅʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʮʝʥʥʦʩʪʠ ʬʦʨʤʠ-
ʨʫʶʪʩʷ ʞʝʩʪʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʘʩʪʝʨ-ʧʣʘʥʘ: ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʣʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ (ʥʘʧʨʠʤʝʨ, ʥʝ 
ʙʦʣʝʝ 40%), ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʢʘʨʢʘʩʘ (ʥʝ ʤʝʥʝʝ 18%) ʠ ʚʥʝʜʨʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ç15-
ʤʠʥʫʪʥʦʛʦ ʛʦʨʦʜʘè. 

ʕʪʘʧ 3: ʌʠʥʘʥʩʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺʤʝʩʪʦ ʩʪʘʪʠʯʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦ-
ʩʪʠ (NPV), ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪ ʜʦʣʛʦʩʨʦʯʥʳʝ ʚʳʛʦʜʳ ʦʪ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʝʜʣʘʛʘ-
ʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʦʨʠʶ ʨʝʘʣʴʥʳʭ ʦʧʮʠʦʥʦʚ (Real Options Valuation). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦ-
ʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʩʨʝʜʳ ʠ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ. 

 
 

ʈʠʩ. 2. ʊʨʝʭʵʪʘʧʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʦʚ ʂʈʊ 
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ɿʘʢʣʶʯʝʥʠʝ. 
ʈʝʥʝʩʩʘʥʩ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʈʦʩʩʠʠ ʥʝʚʦʟʤʦʞʝʥ ʯʝʨʝʟ ʧʨʦʩʪʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʧʨʘʢʪʠʢ 

ʧʨʦʰʣʦʛʦ. ʆʜʥʘʢʦ ʦʪʢʘʟ ʦʪ ʩʠʩʪʝʤʥʦʛʦ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʩʣʝʜʠʷ ʩʦʚʝʪʩʢʦʡ ʰʢʦʣʳ ʩʪʘʣ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ, ʧʨʠʚʝʜʰʝʡ ʢ ʜʠʩʙʘʣʘʥʩʘʤ ʚ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʡ. ʉʦʚʨʝʤʝʥʥʳʡ 
ʵʪʘʧ ʪʨʝʙʫʝʪ ʩʠʥʪʝʟʘ ʧʨʦʚʝʨʝʥʥʳʭ ʚʨʝʤʝʥʝʤ ʧʦʜʭʦʜʦʚ ʢ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʥʦ-
ʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʵʢʦʣʦʛʠʠ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʢʦʥʮʝʧʮʠʷ ʢʘʨʙʦʥʦʚʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʧʨʦʝʢʪʦʚ 
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Digital transformation is significantly impacting educational processes in the field of land manage-

ment and cadastres. This article examines the need to adapt curricula and teaching methods to modern 

labor market requirements related to the use of digital technologies and remote sensing tools, geo-

graphic information systems, and automated spatial data processing methods. Changes to the educa-

tional programs implemented at Samara State Agrarian University are proposed to effectively address 

land management and cadastral issues. 
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ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʩʬʝʨʫ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʦʚ ʮʠʬʨʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʦʢʘʟʳʚʘʶʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ [1, 2, 3, 8]. 

ʉʝʛʦʜʥʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ 

ʢʘʜʘʩʪʨʘʭ ʷʚʣʷʶʪʩʷ: çLADMè (ʤʦʜʝʣʴ ʜʦʤʝʥʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ)è, ç3D-ʢʘ-

ʜʘʩʪʨè, çʚʝʙ-ʩʝʨʚʠʩʳè, çʦʙʨʘʙʦʪʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè, çʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟè, 

ç3D-ʤʦʜʝʣʠʨʦʚʘʥʠʝè, çʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝè ʠ ʪ.ʜ. [1, 8, 9]. 

ʊʘʢ ʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʚʳʧʫʩʢʥʠʢʘʤ ʥʘʧʨʘʚʣʝʥʠʷ 

çɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳè ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʘʚʪʦʤʘ-

ʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʚ ʦʪʨʘʩʣʠ. ʈʘʙʦʪʦʜʘʪʝʣʠ ʦʞʠʜʘʶʪ ʦʪ ʢʘʥʜʠʜʘʪʦʚ ʫʚʝʨʝʥʥʦʛʦ ʚʣʘʜʝʥʠʷ ʠʥʩʪʨʫ-

ʤʝʥʪʘʤʠ ʮʠʬʨʦʚʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ ArcGIS, QGIS ʠ Google Earth Pro, BIM- ʠ  

ʊʀʄ-ʪʝʭʥʦʣʦʛʠʠ. ʊʨʝʙʫʝʪʩʷ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʘʤʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

(ɼɿɿ), ʦʙʨʘʙʦʪʢʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ɺʘʞʥʳ 

ʟʥʘʥʠʷ ʦ ʧʨʠʤʝʥʝʥʠʠ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʜʣʷ ʩʲʝʤʢʠ ʤʝʩʪʥʦʩʪʠ ʠ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʪʬʦʨʤ ʠ ʩʝʨʚʠʩʦʚ (ʥʘʧʨʠ-

ʤʝʨ, ɽɻʈʅ, ʇʦʨʪʘʣ ʈʦʩʨʝʝʩʪʨʘ) ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʩʪʘ, ʛʦʪʦʚʦʛʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʦ-

ʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʙʣʘʜʘʶʱʝʛʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤʠ ʟʥʘʥʠʷʤʠ ʠ ʩʧʦʩʦʙʥʦʛʦ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʟʝʤʣʝʡ ʠ ʝ yʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ [5, 6, 7]. 

ʆʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʮʠʬʨʦʚʦʡ ʵʧʦʭʠ ʠ ʩʦʜʝʨ-

ʞʘʪʴ ʙʣʦʢʠ ʧʨʝʜʤʝʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʙʦʪʫ ʩ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ [4]. 

ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 16.03.2024 ˉ 637-ʨ ʫʪʚʝʨʜʠʣʦ ʦʙʥʦʚʣʝʥʥʦʝ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘ. ɼʦʢʫʤʝʥʪ ʥʘʮʝʣʝʥ ʥʘ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʘʢʪʠʚʥʳʭ ʛʦʩʫʩʣʫʛ, 
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ʚʥʝʜʨʝʥʠʝ ʀʀ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠ ʟʘʤʝʥʷʝʪ 

ʫʩʪʘʨʝʚʰʫʶ ʩʪʨʘʪʝʛʠʶ 2021 ʛʦʜʘ. ʂʣʶʯʝʚʘʷ ʮʝʣʴ ʵʪʦʡ ʧʦʣʠʪʠʢʠ - ʧʝʨʝʭʦʜ ʢ çʫʤʥʦʤʫè ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʠʟʥʝʩʘ ʯʝ-

ʨʝʟ ʮʠʬʨʦʚʠʟʘʮʠʶ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ - ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʦʢʘʟʘʥʠʷ 

ʛʦʩʫʩʣʫʛ ʠ ʠʩʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

(ʀʀ) ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʝʜʦʤʩʪʚ ʠ ʪ.ʧ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʦʚ, ʚʢʣʶʯʠʚ ʜʠʩʮʠʧʣʠʥʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʨʘʢʪʠʢʠ, ʣʠʙʦ ʜʦʙʘʚʠʚ ʘʢʪʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ   ʚ 

ʫʞʝ ʠʟʫʯʘʝʤʳʝ ʜʠʩʮʠʧʣʠʥʳ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʨʫʯʝʥʠʝʤ ʄʠʥʠʩʪʨʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ 

ʘʢʪʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚʢʣʶʯʘʶʱʝʡ ʮʠʬʨʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ɸʇʂ ʠ ʦʪʨʘʩʣʝʚʳʝ ʤʝʨʳ 

ʧʦʜʜʝʨʞʢʠ, ʘ ʪʘʢʞʝ ʚ ʦʪʥʦʰʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʠʩʴʤʘ ɼʝʧʘʨʪʘʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʢʘʜʨʦʚʦʡ ʧʦʣʠʪʠʢʠ ʄʠʥʠʩʪʨʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 05.02.2026, ˉ 6/169 ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʢʣʶʯʠʪʴ ʚ 2026/2027 ʫʯʝʙʥʦʤ 

ʛʦʜʫ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʫʶʱʠʝʩʷ ʚ ʉʘʤʘʨʩʢʦʤ ɻɸʋ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦ-

ʥʝʥʪʳ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʠʩʴʤʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʈʌ ˉ 6/169 ʦʪ 05.02.2026 ʛ. ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʨʝʜʥʝʛʦ ʟʚʝʥʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

21.02.19 ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ: 

1. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ ʆʇ.02 çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʈʘʙʦʪʘ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʌɻʀʉ) ʚ ʕʤʫʣʷʪʦʨʝ ʌɻʀʉè, çʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè 

2. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ ʆʇ.06 çʆʩʥʦʚʳ ʵʢʦʥʦʤʠʢʠ, ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʘʨ-

ʢʝʪʠʥʛʘè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʆʨʛʘʥʠʟʘʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷ-

ʪʠʷè, çʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘè. 

3. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ ʆʇ.06 çʇʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʆʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ɸʇʂè, çʄʝʨʳ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʝʡ ɸʇʂè. 

ɼʣʷ ʙʘʢʘʣʘʚʨʠʘʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 21.03.02 ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳ: 

1. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʕʢʦʥʦʤʠʢʘè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʆʨʛʘʥʠʟʘʮʠʷ ʙʝ-

ʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷè, çʄʝʨʳ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʝʡ ɸʇʂè. 

2. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʕʢʦʥʦʤʠʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤʳ 

çʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘè. 

3. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʟʝʤʣʝʫʩʪʨʦʡ-

ʩʪʚʝè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤʳ çʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè. 

4. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʜʦ-

ʙʘʚʣʝʥʠʝ ʪʝʤʳ çʈʘʙʦʪʘ ʩ ʬʝʜʝʨʘʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

(ʌɻʀʉ) ʚ ʕʤʫʣʷʪʦʨʝ ʌɻʀʉè. 

5. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʄʝʥʝʜʞʤʝʥʪè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤʳ çʆʩʥʦʚʳ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɸʇʂè. 

ɼʣʷ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 21.04.02 ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ ʢʘʜʘʩʪʨʳ, ʧʨʦʬʠʣʴ 

çʋʧʨʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʘʟʚʠʪʠʝʤ ʪʝʨʨʠʪʦʨʠʡè: 

1. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʕʢʦʥʦʤʠʢʘ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘè ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʆʨʛʘʥʠʟʘʮʠʷ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷè, 

çʄʝʨʳ ʧʦʜʜʝʨʞʢʠ ʦʪʨʘʩʣʝʡ ɸʇʂè, çʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘè. 

2. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʆʩʥʦʚʳ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘè 

ʜʦʙʘʚʣʝʥʠʝ ʪʝʤ: çʆʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɸʇʂè, çʈʘʙʦʪʘ ʩ ʬʝ-

ʜʝʨʘʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʌɻʀʉ) ʚ ʕʤʫʣʷʪʦʨʝ ʌɻʀʉè. 
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3. ɺ ʨʘʙʦʯʫʶ ʧʨʦʛʨʘʤʤʫ ʜʠʩʮʠʧʣʠʥʳ çʉʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè ʜʦʙʘʚʣʝ-

ʥʠʝ ʪʝʤʳ çʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè. 

ʊʘʢ ʚ ʫʯʝʙʥʳʡ ʧʣʘʥ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 21.04.02 ʚ ʉʘʤʘʨʩʢʦʤ ɻɸʋ ʚ 2023 ʛʦʜʫ ʫʞʝ ʙʳʣʘ 

ʚʚʝʜʝʥʘ ʜʠʩʮʠʧʣʠʥʘ ɹ.1.ʆ.08 çʉʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘè, ʦʙʱʝʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ 

72 ʯʘʩʘ.  ʎʝʣʴ ʜʠʩʮʠʧʣʠʥʳ ï ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʝʪʦʜʘʤʠ ʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʩʢʫʩ-

ʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʉʯʠʪʘʝʤ, ʯʪʦ ʚ ʙʫʜʫʱʝʤ ʀʀ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʤʥʦ-

ʞʝʩʪʚʦ ʟʘʜʘʯ [4]. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʦʚʣʘʜʝʪʴ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ ʤʝʪʦʜʘʤʠ 

ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʚʫʟʦʚʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ. 
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This article provides a practical example of the process of establishing a security zone for a gas dis-

tribution network facility, as well as an analysis of the problem of conflicting interests between land-

owners and owners of gas distribution network facilities. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʦʜʚʦʜʷʪʩʷ ʠʪʦʛʠ ʨʝʘʣʠʟʘʮʠʠ ʇʨʦʛʨʘʤʤʳ ʨʘʟ-

ʚʠʪʠʷ ʛʘʟʦʩʥʘʙʞʝʥʠʷ ʠ ʛʘʟʠʬʠʢʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʧʝʨʠʦʜ 2021-2025 

ʛʛ.  ʇʨʦʛʨʘʤʤʘ ʛʘʟʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʠʮʠʘʪʠʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠ-

ʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʧʦʚʳʰʝʥʠʝ ʜʦ-

ʩʪʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʦʙʲʝʢʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʪʨʝʙʫʶʪ ʩʦʙʣʶ-

ʜʝʥʠʷ ʩʪʨʦʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʦʨʤ ʠ ʧʨʘʚʠʣ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʭʨʘʥʘ ʦʙʲʝʢ-

ʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʝʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠʭ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. ɼʣʷ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʵʥʝʨʛʝʪʠʢʠ ʚʦʢʨʫʛ, ʣʠʙʦ ʚʜʦʣʴ ʠʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ.  

ʆʙʩʫʞʜʝʥʠʝ. ɺʠʜʳ ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʟʘʢʨʝʧʣʝʥʳ ʚ 

ʩʪʘʪʴʝ 105 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʜʣʷ ʦʭʨʘʥʳ ʛʘʟʦʧʨʦʚʦʜʦʚ ʦʧʨʝʜʝʣʝʥʳ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ çʦʭʨʘʥʥʘʷ ʟʦʥʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʛʘʟʦʧʨʦʚʦʜʦʚ, ʥʝʬʪʝ-

ʧʨʦʚʦʜʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʧʨʦʚʦʜʦʚ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, 

ʘʤʤʠʘʢʦʧʨʦʚʦʜʦʚ)è [2].  

ʉʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 20 ʥʦʷʙʨʷ 2000 ʛ. 

N 878 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʭʨʘʥʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ", ʦʭʨʘʥʥʘʷ ʟʦʥʘ ʛʘʟʦ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʶ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʚʜʦʣʴ ʪʨʘʩʩ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʦʙʲʝʢʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ [3]. ɽʝ 

ʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʘʚʘʨʠʡ.  
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ʆʩʥʦʚʥʳʝ ʮʝʣʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʭʨʘʥʥʳʭ ʟʦʥ ʥʘ ʦʙʲʝʢʪʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ: 

1) ʦʭʨʘʥʘ ʢʦʥʩʪʨʫʢʮʠʡ ʦʪ ʩʣʫʯʘʡʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚʦʟʥʠ-

ʢʘʶʱʠʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪʘʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʥʳʭ ʨʘ-

ʙʦʪʘʭ; 

2) ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʧʨʦ-

ʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

3) ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 2 ʩʪʘʪʴʠ 7 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 13.07.2015 N 218-ʌɿ "ʆ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ" ʚ ʩʦʩʪʘʚ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ ʚʭʦʜʠʪ ʨʝʝʩʪʨ ʩʚʝʜʝʥʠʡ ʦ ʛʨʘʥʠʮʘʭ ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨ-

ʨʠʪʦʨʠʡ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥ, ʛʨʘʥʠʮʘʭ ʧʫʙʣʠʯʥʳʭ ʩʝʨʚʠʪʫʪʦʚ ʠ ʜʨ. [5]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʥʝ-

ʩʝʥʥʳʭ ʚ ʨʝʝʩʪʨ ʛʨʘʥʠʮ ʩʚʝʜʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʙʨʝʤʝʥʝʥʥʳʭ 

ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ, ʘ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. ɿʦʥʘ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʪʝʨʨʠʪʦʨʠʠ (ʦʭʨʘʥʥʘʷ ʟʦʥʘ) ʩʯʠʪʘʝʪʩʷ ʫʩʪʘ-

ʥʦʚʣʝʥʥʦʡ ʩ ʤʦʤʝʥʪʘ ʝʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʦʙʲʝʢʪ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʨʷʜ ʵʪʘʧʦʚ: 

1. ʇʦʜʘʯʘ ʟʘʷʚʣʝʥʠʷ ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʦʙʲʝʢʪ. ɿʘʷʚʣʝʥʠʝ ʧʦʜʘʝʪʩʷ 

ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʩʦʦʨʫʞʝʥʠʷ (ʛʘʟʦʧʨʦʚʦʜʘ), ʣʠʙʦ ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʦ ʜʦʚʝʨʝʥʥʦʩʪʠ, ʚ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ ʟʝʤʝʣʴʥʳʝ ʦʪ-

ʥʦʰʝʥʠʷ ʠ ʦʭʨʘʥʫ ʦʙʲʝʢʪʦʚ. ʂ ʟʘʷʚʣʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ: 

ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʚʳʧʠʩʢʘ ʠʟ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʦʙʲʝʢʪ, ʥʘ ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʭʨʘʥʥʘʷ 

ʟʦʥʘ, ʜʦʚʝʨʝʥʥʦʩʪʴ (ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ), ʟʘʢʣʶʯʝʥʠʝ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝʥʝʨʘ, ʢʦʪʦʨʦʝ ʩʦʜʝʨ-

ʞʠʪ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʩʣʝʜʫ-

ʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

1) ʧʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ; 

2) ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʘ; 

3) ʧʣʦʱʘʜʴ ʦʭʨʘʥʥʦʡ ʟʦʥʳ; 

4) ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʤʝʥʷʝʤʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; 

5) ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ (ʣʠʥʠʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʧʨʠʚʷʟʢʠ ʢ ʤʝʩʪʥʦʩʪʠ); 

6) ʚʠʜ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʦʙʲʝʢʪ (ʨʝʛʠʩʪʨʘʮʠ-

ʦʥʥʳʡ ʥʦʤʝʨ ʦʙʲʝʢʪʘ ʚ ɽɻʈʅ); 

7)  ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ.  

ʇʨʠʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʩ ʝʝ ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ï 

ʵʪʦ ʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ 

ʠʟʦʙʨʘʞʝʥʠʝ ʛʨʘʥʠʮ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. ʌʨʘʛ-

ʤʝʥʪ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥʳ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

(ʦʭʨʘʥʥʦʡ ʟʦʥʳ) ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
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ʈʠʩ. 1. ʇʨʠʤʝʨ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

 

 
ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ 

 

2. ʈʘʩʩʤʦʪʨʝʥʠʝ ʟʘʷʚʣʝʥʠʷ ʠ ʠʟʜʘʥʠʝ ʇʨʠʢʘʟʘ. ʋʧʦʣʥʦʤʦʯʝʥʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʨ-

ʛʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʟʘʷʚʣʝʥʠʝ ʠ ʧʨʦʚʝʨʷʝʪ ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʥʝʤʫ ʜʦʢʫʤʝʥʪʳ. 
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ʇʨʦʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʟʘʢʦʥʥʳʭ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʠʩʢʣʶ-

ʯʘʶʪʩʷ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʚʚʝʜʝʥʠʷ ʦʩʦʙʦʛʦ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʦʙʨʝʤʝʥʝʥ-

ʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʩʦʛʣʘʩʦʚʘʥʠʠ 

ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʯʪʦ ʦʬʦʨʤʣʷʝʪʩʷ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʢʪʦʤ (ʇʨʠʢʘʟ 

ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ). ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʣʠʮʘ ʫʚʝʜʦʤʣʷʶʪʩʷ ʦʙ ʠʟʜʘʥʠʠ 

ʇʨʠʢʘʟʘ ʧʫʪʝʤ ʧʫʙʣʠʢʘʮʠʠ ʫʚʝʜʦʤʣʝʥʠʷ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʌʨʘʛʤʝʥʪ ʇʨʠʢʘʟʘ çʆʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 3. 

 
 

ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʇʨʠʢʘʟʘ çʆʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘè 

 

3. ʋʪʚʝʨʞʜʝʥʥʳʝ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʦʙʲʝʢʪʘ ʚʥʦʩʷʪʩʷ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʟʦʥʝ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ 

ʨʝʝʩʪʨʦʚʳʡ ʥʦʤʝʨ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʜʣʷ ʣʶʙʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʩʦʜʝʨʞʠʪʩʷ ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ 

çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè ʦ ʛʨʘʥʠʮʘʭ ʠ ʨʝʝʩʪʨʦʚʦʤ ʥʦʤʝʨʝ ʫʩʪʘʥʦʚ-

ʣʝʥʥʦʡ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ. 
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ʈʠʩ. 4. ɻʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʘ ʧʦʨʪʘʣʝ çʅʉʇɼè 

 

ʆʭʨʘʥʥʘʷ ʟʦʥʘ ʛʘʟʦʧʨʦʚʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʚ ʇʦʩʪʘʥʦʚʣʝʥʠʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 20.11.2000 ʛ. N 878, ʩ ʫʯʝʪʦʤ ʚʠʜʘ ʦʙʲʝʢʪʘ 

ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʫʩʣʦʚʠʡ ʧʨʦʢʣʘʜʢʠ ʛʘʟʦʧʨʦʚʦʜʘ, ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʠ ʪ.ʜ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ ʜʦʧʫʩʪʠʤʳʭ ʨʘʩʩʪʦʷʥʠʡ ʜʣʷ 

ʦʭʨʘʥʥʳʭ ʟʦʥ ʛʘʟʦʧʨʦʚʦʜʘ: 

1) ʜʣʷ ʥʘʨʫʞʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ï 2 ʤʝʪʨʘ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ; 

2) ʜʣʷ ʧʦʜʟʝʤʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʠ ʦʙʦʟʥʘʯʝʥʥʳʭ 

ʤʝʜʥʳʤ ʧʨʦʚʦʜʦʤ ï 3 ʤʝʪʨʘ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʚʦʜʘ, 2 ʤʝʪʨʘ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ; 

3) ʛʘʟʦʧʨʦʚʦʜʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʚʝʯʥʦ ʤʝʨʟʣʳʭ ʧʦʯʚʘʭ ï 10 ʤʝʪʨʦʚ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ; 

4) ʦʪʜʝʣʴʥʦʩʪʦʷʱʠʝ ʛʘʟʦʚʳʝ ʧʫʥʢʪʳ ï 10 ʤʝʪʨʦʚ; 

5) ʚʜʦʣʴ ʧʦʜʚʦʜʥʳʭ ʧʝʨʝʭʦʜʦʚ ʛʘʟʦʧʨʦʚʦʜʦʚ ʯʝʨʝʟ ʩʫʜʦʭʦʜʥʳʝ ʨʝʢʠ, ʦʟʝʨʘ, ʚʦʜʦ-

ʭʨʘʥʠʣʠʱʘ ʠ ʢʘʥʘʣʳ ï 100 ʤ ʩ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ; 

6) ʤʝʞʧʦʩʝʣʢʦʚʳʝ ʛʘʟʦʧʨʦʚʦʜʳ, ʧʨʦʣʦʞʝʥʥʳʝ ʩʨʝʜʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ï 6 ʤʝʪ-

ʨʦʚ. 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 20 ʥʦʷʙʨʷ 2000 ʛ. N 878 ʦʧʨʝ-

ʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʦʭʨʘʥʥʦʡ 

ʟʦʥʳ, ʦʛʨʘʥʠʯʝʥʠʷ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ, ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʵʢʩʧʣʫʘʪʘʮʠʝʡ, ʨʝʤʦʥʪʦʤ 

ʠ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʛʘʟʦʧʨʦʚʦʜʦʚ, ʥʘ ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʭʨʘʥʥʘʷ ʟʦʥʘ.  

ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʘʤ 14, 15, 16 çʇʨʘʚʠʣ ʦʭʨʘʥʳ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡè ʧʨʘʚʦʦʙ-

ʣʘʜʘʪʝʣʷʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʙʨʝʤʝʥʝʥʥʳʭ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ ʛʘʟʦʧʨʦʚʦʜʘ, ʟʘʧʨʝʱʘʝʪʩʷ: 

1) ʩʪʨʦʠʪʴ ʞʠʣʳʝ ʜʦʤʘ ʠ ʦʙʲʝʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʟʦʥʝ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʦʙʲʝʢʪʫ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ; 

2) ʧʝʨʝʤʝʱʘʪʴ ʠ ʧʦʚʨʝʞʜʘʪʴ ʫʩʪʨʦʡʩʪʚʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ; 

3) ʫʩʪʨʘʠʚʘʪʴ ʩʚʘʣʢʠ ʠ ʩʢʣʘʜʠʨʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʙʣʠʟʠ ʛʘʟʦʧʨʦʚʦʜʘ; 

4) ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʦʩʪʫʧʫ ʧʝʨʩʦʥʘʣʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ ʠʣʠ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʦʙʲʝʢʪʘ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ 

ʩʝʪʠ; 

5) ʧʨʦʚʦʜʠʪʴ ʟʝʤʣʷʥʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʙʝʟ ʧʠʩʴʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʵʢʩ-

ʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʨ.  

ʉ 1 ʤʘʨʪʘ 2025 ʛʦʜʘ ʚʩʪʫʧʠʣ ʚ ʜʝʡʩʪʚʠʝ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 26 ʜʝʢʘʙʨʷ 2024 ʛʦʜʘ ˉ 

487-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ʀʟʤʝʥʝʥʠʷ ʚʥʝʩʝʥʳ ʚ ʩʪʘʪʴʶ 26 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 13 ʠʶʣʷ 2015 ˉ 218-ʌɿ "ʆ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ", ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʜʝʡʩʪʚʠʷ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʦʙʲʝʢʪʦʚ 
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ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʨʘʚ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʩʜʝʣʦʢ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʝʩʣʠ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʪʩʫʪʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮ ʪʘʢʠʭ ʦʙʲ-

ʝʢʪʦʚ [4]. ʅʘʧʨʠʤʝʨ, ʦʙʲʝʢʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥ ʥʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʝʩʣʠ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʙʝʟ ʫʯʪʝʥʥʳʭ ʛʨʘʥʠʮ.  

ʇʨʦʙʣʝʤʳ ʩʪʦʣʢʥʦʚʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʤʝʞʜʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʦʙʨʝʤʝʥʝʥʥʳʭ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ, ʠ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʦʙʲʝʢʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ ʚʦʟ-

ʥʠʢʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ. 

ɿʘʯʘʩʪʫʶ, ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʨʘʱʘʶʪʩʷ ʚ ʵʢʩʧʣʫʘʪʠʨʫʶʱʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ ʩ ʧʨʦʩʴʙʦʡ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ, ʩʩʳʣʘʷʩʴ ʥʘ ʪʦ, 

ʯʪʦ ʨʘʥʝʝ ʚ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʦʙʲʝʢʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʥʘʧʨʠʤʝʨ ʞʠʣʦʡ ʜʦʤ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ 

ʚ ʩʚʷʟʠ ʩ ʧʦʧʨʘʚʢʘʤʠ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ, ʣʠʙʦ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲ-

ʝʢʪʘ, ʥʦ ʧʨʠ ʧʦʜʘʯʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʌʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝ-

ʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ (ʈʦʩʨʝʝʩʪʨ) ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʶ ʚʳʜʘʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʦ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʧʦ ʧʨʠʯʠʥʝ ʧʦʣʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʦʙʲʝʢʪʘ, ʣʠʙʦ ʧʝʨʝʩʝʯʝʥʠʷ ʝʛʦ ʛʨʘʥʠʮ ʩ ʛʨʘ-

ʥʠʮʘʤʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ. 

ʌʨʘʛʤʝʥʪʳ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪ-

ʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʚ ʩʚʷʟʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʙʲ-

ʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʛʘʟʦʧʨʦʚʦʜʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 5 ʠ 6. 

 

 

 
 

ʈʠʩ.5. ʌʨʘʛʤʝʥʪ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ 
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ʈʠʩ. 6. ʌʨʘʛʤʝʥʪ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ 

 

ʇʨʠʤʝʨ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʞʠʣʦʡ ʜʦʤ), ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʚʝʜʝʥʘ ʩʦʙʩʪʚʝʥʥʠʢʦʤ, ʩ ʦʭʨʘʥʥʦʡ ʟʦʥʦʡ ʛʘʟʦʧʨʦʚʦʜʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

 
 

ʈʠʩ. 7. ʉʭʝʤʘ ʧʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʮ ʦʙʲʝʢʪʘ ʩ ʛʨʘʥʠʮʘʤʠ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ 

 

 ʉʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ, ʟʘʷʚʠʪʝʣʴ ʧʨʦʚʝʣ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʞʠʣʦʛʦ ʜʦʤʘ, ʨʘʥʝʝ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʚ ɽɻʈʅ, ʫʚʝʣʠʯʠʚ ʧʣʦʱʘʜʴ ʦʙʲʝʢʪʘ ʩ 58,6 ʢʚ. ʤ ʜʦ 106 ʢʚ. ʤ. ɺ ʩʚʷʟʠ ʩ 
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ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ɽʜʠ-

ʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʷʚʠʪʝʣʴ ʦʙʨʘʪʠʣʩʷ ʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʦʨ-

ʛʘʥʠʟʘʮʠʶ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʫʶ ʠ ʦʙʩʣʫʞʠʚʘʶʱʫʶ ʛʘʟʦʧʨʦʚʦʜ, ʥʘ ʢʦʪʦʨʳʡ ʫʩʪʘʥʦʚʣʝʥʘ ʦʭʨʘʥ-

ʥʘʷ ʟʦʥʘ, ʩ ʧʨʦʩʴʙʦʡ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ.  

ɸʥʘʣʠʟʠʨʫʷ ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ɽɻʈʅ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ çʅʘʮʠʦ-

ʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè (ʩʝʨʚʠʩ çʇʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘè) ʚʳʷʚ-

ʣʝʥʦ ʧʝʨʝʩʝʯʝʥʠʝ ʛʨʘʥʠʮ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʨʘʥʠʮ 

ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʛʘʟʦʧʨʦʚʦʜʘ (ʨʠʩʫʥʦʢ 8) [1]. 

 

  
 

ʈʠʩ. 8. ʌʨʘʛʤʝʥʪ ʇʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʳ 

 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʙʣʝʤʥʦʛʦ ʚʦʧʨʦʩʘ: 

1. ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ. ɽʩʣʠ ʠʤʝʶʪʩʷ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘ-

ʛʘʪʴ, ʯʪʦ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʚʝʨʥʦ, ʥʘʧʨʠʤʝʨ, ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʨʘʩʰʠʨʝʥʳ, 

ʣʠʙʦ ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ, ʪʦ ʟʘʷʚʠʪʝʣʴ ʤʦʞʝʪ ʦʙʨʘʪʠʪʴʩʷ ʚ ʵʢʩʧʣʫʘ-

ʪʠʨʫʶʱʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʩ ʧʨʦʩʴʙʦʡ ʧʝʨʝʩʤʦʪʨʝʪʴ ʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʥʠʮʳ ʦʭʨʘʥʥʦʡ 

ʟʦʥʳ. ʇʨʠ ʫʩʧʝʰʥʦʤ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʛʨʘʥʠʮ ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʟʘʷʚʠʪʝʣʴ ʩʤʦʞʝʪ ʦʩʫʱʝ-

ʩʪʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʨʝʛʠʩʪʨʘʮʠʶ ʦʙʲʝʢʪʘ ʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʛʦ.  

2. ʉʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʜʣʷ ʦʩʧʘʨʠʚʘʥʠʷ ʧʨʘ-

ʚʦʤʝʨʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʭʨʘʥʥʦʡ ʟʦʥʳ, ʣʠʙʦ ʦʪʢʘʟʘ ʵʢʩʧʣʫʘʪʠʨʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦ ʚʥʝ-

ʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ, ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʚʧʨʘʚʝ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʫʜ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʧʨʠʟʥʘʥʠʷ ʛʨʘʥʠʮ 

ʦʭʨʘʥʥʦʡ ʟʦʥʳ ʥʝʧʨʘʚʦʤʝʨʥʳʤʠ.  

ɺʳʚʦʜʳ. ʇʨʦʛʨʘʤʤʘ ʛʘʟʠʬʠʢʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʩʦʩʪʘʚʣʷʶ-

ʱʠʤ ʵʣʝʤʝʥʪʦʤ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʜʥʘʢʦ ʝʝ ʨʝʘʣʠʟʘʮʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʷʜʘ ʩʣʦʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ ʠ ʪʨʝʙʦʚʘʥʠʡ ʦʬʦʨʤʣʝʥʠʷ ʦʙʲʝʢʪʦʚ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʩʝʪʝʡ.  
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ʆʰʠʙʢʠ ʚ ʩʚʝʜʝʥʠʷʭ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ï ʩʝʨʴʝʟʥʘʷ 

ʧʨʦʙʣʝʤʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʎʝʣʴ ʨʘ-

ʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʘʥʘʣʠʟʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ ɽʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦ-

ʚʘʥʠʶ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʝʥʠʷ, ʦʙʦʙʱʝʥʠʷ, ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʫʯʥʦʡ ʨʝʞʠʤ ʚʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝ-

ʤʝʥʠ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʣʦʞʝʥʳ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʰʠʙʦʢ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ, ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʘʚʪʦʤʘʪʠʟʘ-
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ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ï ɽɻʈʅ) ʷʚʣʷʝʪʩʷ ʩʚʦʜʦʤ ʜʦʩʪʦ-

ʚʝʨʥʳʭ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʫʯʪʝʥʥʦʤ ʥʝʜʚʠʞʠʤʦʤ ʠʤʫʱʝʩʪʚʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʪʘʪʴʝʡ 1 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 13.07.2015 ˉ 218-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʥʝʜʚʠʞʠʤʦʩʪʠè [1]. ʆʰʠʙʢʠ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ ï ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʧʨʠʚʦʜʷʱʘʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʶ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʟʝʤʝʣʴʥʳʤ ʩʧʦʨʘʤ, ʩʥʠʞʝʥʠʶ ʦʙʦ-

ʨʦʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ [2, 3, 4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 

ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʘʥʘʣʠʟʝ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʚʝ-

ʜʝʥʠʷʭ ɽɻʈʅ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʩʨʘʚʥʝʥʠʷ, ʦʙʦʙʱʝʥʠʷ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 
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ʇʝʨʚʦʦʯʝʨʝʜʥʘʷ ʧʨʠʯʠʥʘ ʧʦʷʚʣʝʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ ʩʚʷʟʘʥʘ ʩ 

ʠʥʪʝʛʨʘʮʠʝʡ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʜʠʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ [5, 6]. ʆʰʠʙʢʠ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʨʝʝʩʪʨʦʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ. ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ï ʵʪʦ ʦʰʠʙʢʘ, ʜʦʧʫʱʝʥʥʘʷ 

ʣʠʮʦʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʢʘʜʘʩʪʨʦʚʳʝ, ʢʦʤʧʣʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʜʦ-

ʢʫʤʝʥʪʘʭ, ʧʦʜʘʥʥʳʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚʥʝʩʝʥ-

ʥʘʷ ʚ ɽɻʈʅ [1]. ʊʝʭʥʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ï ʵʪʦ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʧʨʘʚ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʚ ʩʠʩʪʝʤʫ ɽɻʈʅ, ʢʦʪʦʨʳʝ ʧʨʦʪʠʚʦʨʝʯʘʪ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ [1]. ʊʝʭʥʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʜʦʧʫʩʢʘʶʪʩʷ ʦʨʛʘʥʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ, ʘ ʨʝʝʩʪʨʦʚʳʝ 

ʦʰʠʙʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʝʨʰʘʶʪʩʷ ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ.  

ʀʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʴʠ 

61 ɿʘʢʦʥʘ ˉ 218-ʌɿ [1]. ɸʣʛʦʨʠʪʤ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚʢʣʶʯʘʝʪ ʠʩʧʨʘʚʣʝʥʠʝ 

ʦʰʠʙʦʢ, ʚʳʷʚʣʝʥʥʳʭ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʤ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʠʥʳʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠ-

ʮʦʤ ʠʣʠ ʦʨʛʘʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʥʷ-

ʪʦʛʦ ʨʝʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʠʩʪʨʘʪʦʨʦʤ ʧʨʘʚ ʠʣʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʪʫʧʠʚʰʝʛʦ ʚ ʩʠʣʫ ʨʝ-

ʰʝʥʠʷ ʩʫʜʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʫʯ-

ʥʦʡ ʨʝʞʠʤ ʚʚʦʜʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʚʝʜʝʥʠʡ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʰʠʙʦʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠ-

ʙʦʢ ʩ ʫʯʝʪʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʟʘ-

ʜʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʦʜ ʨʘʟʣʠʯ-

ʥʳʝ ʚʠʜʳ ʦʰʠʙʦʢ ʩʦʟʜʘʝʪ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʩʦʟʜʘʥʠʶ ʝʜʠʥʳʭ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ. 

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ çʀʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦ-

ʚʦʡ ʦʰʠʙʢʠè, ʚ ʢʦʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʤ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʨʠ-

ʩʫʥʢʝ 1.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʷʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʤ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʠʣʠ ʠʥʳʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʣʠʮʦʤ ʩʦʟʜʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ï ʵʣʝʢʪʨʦʥʥʘʷ 

ʬʦʨʤʘ ʟʘʷʚʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʜʘʯʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʘʷʚʣʝʥʠʷ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʧʦʨʪʘʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʫʩʣʫʛ ʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʈʦʩʨʝʝʩʪʨʘ.  

ʇʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʬʫʥʢʮʠʠ ʘʣʛʦʨʠʪʤʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʧʦʠʩʢ, ʩʙʦʨ ʜʘʥʥʳʭ ʧʦ ʦʙʲʝʢʪʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʦʙʨʘʱʝʥʠʠ. ɺ ʧʘʢʝʪ ʜʦʢʫʤʝʥ-

ʪʦʚ, ʧʦʜʘʥʥʳʭ ʟʘʷʚʠʪʝʣʝʤ, ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ ʦʪʜʝʣʴʥʫʶ ʧʘʧʢʫ ʩ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʩʚʝʜʝʥʠʡ ʦʙʦ ʚʩʝʭ ʠʟʤʝʥʝʥʠʷʭ ʧʦ ʫʢʘʟʘʥʥʳʤ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʠʟʤʝʥʝʥʠʷ ʚ ʢʦʦʨʜʠʥʘʪʥʦʤ ʦʧʠʩʘʥʠʠ, ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʠ, ʧʣʦʱʘʜʠ, ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʜʘʪʫ ʠʟʤʝʥʝʥʠʡ, ʜʦʢʫʤʝʥʪʳ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦ-

ʨʳʭ ʩʚʝʜʝʥʠʷ ʙʳʣʠ ʚʥʝʩʝʥʳ, ʌʀʆ ʩʦʪʨʫʜʥʠʢʘ, ʦʩʫʱʝʩʪʚʠʚʰʝʛʦ ʚʥʝʩʝʥʠʝ ʩʚʝʜʝʥʠʡ, ʠ ʠʥʫʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʚ ʬʫʥʢʮʠʦʥʘʣ ʘʣʛʦʨʠʪʤʘ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʬʠʢʩʘʮʠʠ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʛʨʘʥʠʮ, ʧʣʦʱʘʜʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʚ ʤʦʤʝʥʪ ʦʙʨʘʱʝʥʠʷ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ  

ʧʦ ɻʣʝʢʪʨʦʥʥʦʤʫ ʟʘʷʚʣʝʥʠʶ. 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʥʘʯʘʝʪʩʷ ʥʘ ʨʘʩ-

ʩʤʦʪʨʝʥʠʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʧʨʘʚ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ, ʧʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ 

ʬʘʢʪʘ ʥʘʣʠʯʠʷ ʦʰʠʙʢʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠʣʠ ʠʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ, ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʧʨʘʚ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʠ ʚʥʦ-

ʩʠʪ ʜʦʩʪʦʚʝʨʥʳʝ ʩʚʝʜʝʥʠʷ ʚ ɽɻʈʅ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦʙ ʦʪʢʘʟʝ. ɺ 

ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ (ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʨʝʰʝʥʠʠ ʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ ʧʦ 

ʦʙʲʝʢʪʫ ʥʝʜʚʠʞʠʤʦʩʪʠ) ʚ ʬʫʥʢʮʠʠ ʘʣʛʦʨʠʪʤʘ ʧʦʤʠʤʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʚʝ-

ʜʦʤʣʝʥʠʷ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʠʣʠ ʦʪʢʘʟʝ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʬʫʥʢʮʠʶ ʝʛʦ 

ʦʪʧʨʘʚʢʠ ʧʦ ʨʝʢʚʠʟʠʪʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʟʘʷʚʣʝʥʠʠ. ʇʨʠ ʦʪʧʨʘʚʢʝ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙʨʘʱʝʥʠʝ ʘʚʪʦ-

ʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪʩʷ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʘʨʭʠʚʥʳʭ ʟʘʧʠʩʷʭ. 

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʦʨʛʘʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʦʢʫʤʝʥʪʦʚ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʝʝ ʠʩʧʨʘʚʣʝʥʠʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʙʨʘʱʝʥʠʡ ʦ ʚʦʟʤʦʞʥʦʤ ʥʘʣʠʯʠʠ ʫʢʘʟʘʥʥʦʡ ʦʰʠʙʢʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʣʶʙʳʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ, 

ʚʦʟʤʦʞʥʘ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʫʶʱʝʛʦ ʚʘʨʠʘʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ 2.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʭʝʤʦʡ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʦʨʛʘʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ, ʩʙʦʨ ʜʘʥʥʳʭ 

ʧʦ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚ ʢʦʪʦʨʳʭ ʚʳʷʚʣʝʥʘ ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʧʨʠ ʜʝʪʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ, ʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʬʘʢʪʘ ʥʘʣʠʯʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʧʠʩʴʤʦ-ʧʦʨʫʯʝʥʠʝ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ  

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʝʝ ʦʨʛʘʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ 

 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤʘ ʤʦʜʝʨʥʠʟʘʮʠʷ ʬʦʨʤʳ ʧʠʩʴʤʘ-ʧʦʨʫʯʝʥʠʷ ʠʟ ʪʝʢʩʪʦʚʦʛʦ 

ʬʦʨʤʘʪʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ. ʈʝʘʣʠʟʘʮʠʷ ʬʦʨʤʳ ʧʠʩʴʤʘ-ʧʦʨʫʯʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʫʩʢʦʨʠʪ 

ʧʨʦʮʝʩʩ ʝʝ ʟʘʧʦʣʥʝʥʠʷ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ ʨʘʟʣʠʯʥʦʡ ʪʠʧʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʚʳʧʘʜʘʶʱʝʛʦ 

ʩʧʠʩʢʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʧʦʣʝ ʩ ʠʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʧʨʠʢʨʝʧʠʪʴ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʨʘʱʝʥʠʝ, ʤʝʞʝʚʦʝ ʜʝʣʦ ʠ ʠʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ. ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʧʨʝʜʣʘʛʘʝʤ ʚʢʣʶʯʠʪʴ ʬʠʢʩʘʮʠʶ ʦʰʠʙʢʠ ʯʝʨʝʟ ʬʫʥʢʮʠʶ ʩʦ-

ʟʜʘʥʠʷ çʩʢʨʠʥʰʦʪʘè ʥʘ ʤʦʤʝʥʪ ʝʝ ʚʳʷʚʣʝʥʠʷ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʦʪʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʷ ʩ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʦ ʠ ʩʦʢʨʘʪʠʪ ʚʨʝʤʷ ʥʘ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʝ ʧʦʚʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʵʣʝʢʪʨʦʥʥʦʝ ʧʠʩʴʤʦ-ʧʦʨʫʯʝʥʠʝ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʧʦ ʦʙʲʝʢʪʘʤ ʥʝʜʚʠʞʠʤʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʟʥʘʯʘʝʪʩʷ ʥʘ ʩʦʪʨʫʜʥʠʢʘ ʧʫʙʣʠʯʥʦ-

ʧʨʘʚʦʚʦʡ ʢʦʤʧʘʥʠʠ. ʅʘ ʯʝʪʚʝʨʪʦʤ ʵʪʘʧʝ ʩʦʪʨʫʜʥʠʢ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʦʡ ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪ ʧʨʦʚʝʨʢʫ ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʘʣʠʯʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ. ʇʨʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʬʘʢʪʘ ʥʘʣʠʯʠʷ 

ʫʢʘʟʘʥʥʦʡ ʦʰʠʙʢʠ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʧʠʩʴʤʘ-ʧʦʨʫʯʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʦʪʯʝʪ. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʧʠʩʴʤʦʤ-ʧʦʨʫʯʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ 

ʪʝʢʩʪʦʚʫʶ ʬʦʨʤʫ ʦʪʯʝʪʘ ʚ ʵʣʝʢʪʨʦʥʥʫʶ. ɼʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʦʡ ʢʦʤʧʘʥʠʠ ʩʣʝ-

ʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʝʨʚʠʩʝ çʀʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠè ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʬʫʥʢʮʠʦʥʘʣ ʧʦ ʠʤ-

ʧʦʨʪʠʨʦʚʘʥʠʶ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʚʥʝʩʝʥʠʷ ʠʭ ʚ ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʵʣʝʢʪʨʦʥʥʫʶ ʬʦʨʤʫ ʦʪ-

ʯʝʪʘ. 

ʇʝʨʝʜ ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦ-

ʚʝʨʢʘ ʚʥʝʩʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ɽɻʈʅ. ʅʘ ʧʷʪʦʤ ʵʪʘʧʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʧʨʘʚ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʚʪʦʨʥʫʶ ʧʨʦʚʝʨʢʫ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʝ, ʧʦʣʥʦʪʫ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ ʦʪʯʝʪʘ.  ʅʘ ʰʝʩʪʦʤ ʵʪʘʧʝ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʦʢ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʥʘʣʠʯʠʷ ʦʰʠʙʢʠ ʚ ɽɻʈʅ ʩʦʟʜʘʝʪʩʷ ʵʣʝʢʪʨʦʥʥʦʝ ʨʝʰʝ-

ʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʥʘ ʙʣʘʥʢʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʨʘʟʮʘ. ʅʘ 
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ʩʝʜʴʤʦʤ ʵʪʘʧʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨ ʧʨʘʚ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʦʩʪʫʧʣʝʥʠʷ ʦʪ ʩʦʙʩʪʚʝʥ-

ʥʠʢʘ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʷʚʣʝʥʠʷ ʦ ʩʦʛʣʘʩʠʠ ʩ ʠʩʧʨʘʚʣʝʥʠʝʤ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʜʦ ʠʩ-

ʪʝʯʝʥʠʷ ʩʨʦʢʘ, ʣʠʙʦ ʟʘʷʚʣʝʥʠʷ ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ 

ʦʰʠʙʢʠ ʧʦʚʪʦʨʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ ʥʘʣʠʯʠʷ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʩʚʝʜʝʥʠʷʭ ɽɻʈʅ. ʇʨʠ 

ʧʦʜʪʚʝʨʞʜʝʥʠʠ ʬʘʢʪʘ ʥʘʣʠʯʠʷ ʫʢʘʟʘʥʥʦʡ ʦʰʠʙʢʠ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʠʣʠ 

ʠʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʧʦ ʝʝ ʠʩʧʨʘʚʣʝʥʠʶ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʚʦʜ ʜʘʥʥʳʭ ʚ ɽɻʈʅ. ʇʨʠ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʦʪʧʨʘʚʢʝ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʠʩʧʨʘʚʣʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʧʨʘʚʦʦʙʣʘ-

ʜʘʪʝʣʶ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʣʠʮʫ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʨʘʱʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ 

ʧʝʨʝʚʦʜʠʪʩʷ ʥʘ ʩʪʘʜʠʶ ʘʨʭʠʚʘ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘʚʝʨʰʘʝʪʩʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ 

ɽɻʈʅ ʧʦʢʘʟʘʣ ʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʯʪʦ ʪʨʝ-

ʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʰʠʙʦʢ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʝʜʣʦʞʝʥʳ ʩʭʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝ-

ʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʫʯʥʳʤ ʚʚʦʜʦʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ, ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦ-

ʨʠʪʴ ʧʨʦʮʝʩʩ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. 
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ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʚʨʘʱʝʥʠʷ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʂʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨ-

ʨʠʪʦʨʠʡ (ʂʈʊ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʥʘʯʘʣʘ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʙʳʣʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʦ ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠ-

ʪʠʝʤ ʛʦʨʦʜʦʚ ʩʚʝʣʦʩʴ ʢ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ ʙʝʟ ʜʦʣʞʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʤʦʜʝʣʴ, ʛʜʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʦʨ ʂʈʊ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʠʥ-

ʩʪʠʪʫʪ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʫʧʨʘʚʣʷʶʱʠʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʦʡ. ʅʘ ʦʩ-

ʥʦʚʝ ʘʜʘʧʪʘʮʠʠ ʤʦʜʝʣʠ ɸʣʦʥʩʦ-ʄʫʪʘ-ʄʠʣʣʩʘ ʠ ʨʘʩʯʝʪʦʚ ʧʦ ʧʠʣʦʪʥʦʤʫ ʧʨʦʝʢʪʫ ʚ ʛ. ʄʳʪʠʱʠ 

ʚʳʷʚʣʝʥ ʧʦʪʝʥʮʠʘʣ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ ʚ ʨʘʟʤʝʨʝ 4,08 ʤʣʨʜ ʨʫʙ. ʥʘ 11 ʛʘ. ʆʙʦʩʥʦʚʘʥ 

ʤʝʭʘʥʠʟʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʪʦʡ ʨʝʥʪʳ ʚ ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʜʣʷ ʥʘʩʝʣʝ-

ʥʠʷ (ʤʦʜʝʣʴ Rent-to-Own) ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʙʘʥʢʦʚʩʢʠʤ ʚʢʣʘʜʘʤ. 
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The article substantiates the necessity of institutional return of land management to urbanized terri-
tories through the mechanism of Integrated Territorial Development (KRT). It is shown that since the 
beginning of market reforms, land management has been legislatively limited to agricultural lands, 
while urban development management has been reduced to zoning without proper economic justifi-
cation. A model is proposed where the State Operator of KRT acts as an institute of innovative land 
management managing differential rent. Based on the adaptation of the Alonso-Muth-Mills model 
and calculations for a pilot project in Mytishchi (ñStrana.Parkovayaò), a differential rent potential of 
4.08 billion rubles per 11 hectares was identified. The mechanism of transformation of this rent into 
collective investment instruments for the population (Rent-to-Own model) as an alternative to bank 
deposits is substantiated. 
 
Keywords: innovative land management, KRT, differential rent, Alonso-Muth-Mills model, securit-
ization, Rent-to-Own, State Operator of KRT. 
 
For citation : Korostelev, S. P., Koreneva I. A. (2026). Innovative land management as a basis for 
securitization of urban rent: involving population savings in integrated territorial development pro-
jects // Innovative development of land management 26': collection of scientific papers. (pp. 73-76). 
Kinel : PLC Samara SAU (in Russ.).  
 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʦʜʘʭ ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʛʣʫʙʦʢʠʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʨʘʟʨʳʚʦʤ. ʉ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʟʝʤʣʝ-
ʫʩʪʨʦʡʩʪʚʝè ʜʘʥʥʘʷ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʳʣʘ ʬʘʢʪʠʯʝʩʢʠ ʣʦʢʘʣʠʟʦʚʘʥʘ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦ-
ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʋʧʨʘʚʣʝʥʠʝ ʞʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʤʠ ʟʝʤʣʷʤʠ ʧʝʨʝʰʣʦ ʚ ʩʬʝʨʫ ʛʨʘ-
ʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʦʝ ʦʧʝʨʠʨʫʝʪ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʇɿɿ, ʧʣʦʪʥʦʩʪʴ, ʵʪʘʞʥʦʩʪʴ), 
ʟʘʯʘʩʪʫʶ ʠʛʥʦʨʠʨʫʷ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʟʝʤʣʠ ʢʘʢ ʢʘʧʠʪʘʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ çʚʳʤʳʚʘʥʠʷè 
ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʠʟ ʛʦʨʦʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʭʘʦʪʠʯʥʘʷ ʟʘʩʪʨʦʡʢʘ [1], ʥʝ ʫʯʠʪʳ-
ʚʘʶʱʘʷ ʨʝʥʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʡ [3]. 

ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʠʧʦʪʝʯʥʳʭ ʩʪʘʚʦʢ ʠ ʢʨʠʟʠʩʘ ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ ʥʘʢʦʧʣʝʥʥʳʝ 
ʩʨʝʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ (ʙʦʣʝʝ 50 ʪʨʣʥ. ʨʫʙ.) ʦʩʝʜʘʶʪ ʥʘ ʙʘʥʢʦʚʩʢʠʭ ʜʝʧʦʟʠʪʘʭ, ʥʝ ʫʯʘʩʪʚʫʷ ʚ ʨʝ-
ʘʣʴʥʦʤ ʨʘʟʚʠʪʠʠ ʪʝʨʨʠʪʦʨʠʡ. ʇʦʷʚʣʝʥʠʝ ʠʥʩʪʠʪʫʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʂʦʤʧʣʝʢʩ-
ʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ (ʂʈʊ) [2], ʦʩʦʙʝʥʥʦ ʚ ʬʦʨʤʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʅʂʆ), 
ʦʪʢʨʳʚʘʝʪ çʦʢʥʦ ʚʦʟʤʦʞʥʦʩʪʝʡè ʜʣʷ ʚʦʟʚʨʘʱʝʥʠʷ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʘ ʛʦʨʦʜʩʢʠʝ ʟʝʤʣʠ. ʎʝʣʴ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʚʦʚʣʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʦʝʢʪʳ ʂʈʊ ʥʘ ʦʩʥʦʚʝ 
ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʩʯʝʪʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʘʨʝʥʜʳ ʩ ʚʳ-
ʢʫʧʦʤ (Rent-to-Own). 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ.  
ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʢʣʘʩʩʠʯʝʩʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ 

ɸʣʦʥʩʦ-ʄʫʪʘ-ʄʠʣʣʩʘ (AMM) [4], ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʜʣʷ ʫʩʣʦʚʠʡ ʨʝʜʝʚʝʣʦʧʤʝʥʪʘ ʟʘʩʪʨʦʝʥʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ. ʄʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʩʪʘʚʢʠ ʘʨʝʥʜʳ (bid-rent function) 
ʠ ʢʘʧʠʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ ʧʨʠ ʩʤʝʥʝ ʨʝʞʠʤʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʧʨʦʝʢʪ ʂʈʊ ʚ ʛ. ʄʳʪʠʱʠ ʄʦʩ-
ʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʘʣʠʟʫʝʤʳʡ ʥʘ ʧʣʦʱʘʜʠ 11 ʛʘ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʬʠʥʘʥʩʦʚʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥ ʤʝʪʦʜ ʘʥʘʣʦʛʦʚ ʩ ʘʜʘʧʪʘʮʠʝʡ ʤʦʜʝʣʠ çTrump Homesè (ʤʘʩʩʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʨʝʥʜ-
ʥʦʛʦ ʞʠʣʴʷ ʩ ʧʨʘʚʦʤ ʚʳʢʫʧʘ) [6], ʦʙʩʫʞʜʘʝʤʦʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʘʢʪʠʢʝ ʢʘʢ ʦʪʚʝʪ ʥʘ ʢʨʠʟʠʩ 
ʜʦʩʪʫʧʥʦʩʪʠ ʞʠʣʴʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ ʷʚʣʷ-

ʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʘʮʠʷ ʛʨʘʥʠʮ, ʘ ʫʧʨʘʚʣʝʥʠʝ ʢʘʧʠʪʘʣʠʟʘʮʠʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘ-
ʣʠʟ [1] ʧʦʢʘʟʘʣ, ʯʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ ʂʈʊ ʛʝʥʝʨʠʨʫʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʫʶ 
ʨʝʥʪʫ (ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʨʝʥʪʫ II ʨʦʜʘ) ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʙʦ ʧʨʠʚʘʪʠʟʠʨʫʝʪʩʷ 
ʜʝʚʝʣʦʧʝʨʘʤʠ [5], ʣʠʙʦ ʪʝʨʷʝʪʩʷ ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
ʈʘʩʯʝʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʨʝʥʪʳ (ʂʝʡʩ ʛ. ʄʳʪʠʱʠ) ʅʘʤʠ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʨʝʥʪʥʦʛʦ ʧʦ-
ʪʝʥʮʠʘʣʘ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴʶ 11 ʛʘ ʚ ʛ. ʄʳʪʠʱʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ ʢ 
ʤʦʜʝʣʠ ç15-ʤʠʥʫʪʥʦʛʦ ʛʦʨʦʜʘè (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1  
ʈʘʩʯʝʪ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʝʥʪʳ ʚ ʧʨʦʝʢʪʝ ʂʈʊ 

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʩʪʦʷʥʠʝ çɼʦ ʂʈʊè (ʩʫʱʝ-

ʩʪʚʫʶʱʝʝ) 
ʉʦʩʪʦʷʥʠʝ çʇʦʩʣʝ ʂʈʊè (ʧʨʦ-

ʝʢʪʥʦʝ) 

ʈʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ɺʝʪʭʠʡ ʬʦʥʜ, ʥʠʟʢʘʷ ʧʣʦʪ-
ʥʦʩʪʴ  

ʄʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘ-
ʩʪʨʦʡʢʘ  

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʞʠʣʴʷ, ʪʳʩ. ʤĮ ~88,0 ~120,0 

ʉʨʝʜʥʷʷ ʮʝʥʘ 1 ʤĮ, ʪʳʩ. ʨʫʙ. 190 (ʚʪʦʨʠʯʥʳʡ ʨʳʥʦʢ) 240 (ʥʦʚʦʩʪʨʦʡʢʘ ʢʦʤʬʦʨʪ+) 

ʈʳʥʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʬʦʥʜʘ, ʤʣʨʜ 
ʨʫʙ. 

16,72 28,80 

ɿʘʪʨʘʪʳ ʥʘ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ, ʤʣʨʜ 
ʨʫʙ. 

11,00 19,00 

ʂʘʧʠʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʪʦʠʤʦʩʪʴ ɿʋ, 
ʤʣʨʜ ʨʫʙ. 

5,72 9,80 

ʈʝʥʪʘ ʥʘ 1 ʤĮ ɿʋ, ʪʳʩ. ʨʫʙ. 52 89 

ʀʩʪʦʯʥʠʢ: ʨʘʩʯʝʪʳ ʘʚʪʦʨʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʨʦʝʢʪʘ ʚ ʄʳʪʠʱʘʭ ʠ ʨʳʥʦʯʥʦʡ ʘʥʘʣʠʪʠʢʠ. 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʩʤʝʥʘ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʨʝʦʨʛʘ-

ʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ (ʩʦʟʜʘʥʠʝ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʝ ʩʚʷʟʥʦʩʪʠ) ʧʨʠʚʦʜʷʪ 
ʢ ʨʦʩʪʫ ʢʘʧʠʪʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ʟʝʤʣʠ ʩ 5,72 ʜʦ 9,80 ʤʣʨʜ ʨʫʙ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʬʬʝ-
ʨʝʥʮʠʘʣʴʥʘʷ ʨʝʥʪʘ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 4,08 ʤʣʨʜ ʨʫʙ. (ʠʣʠ ʧʨʠʨʦʩʪ 37 ʪʳʩ. ʨʫʙ. ʥʘ ʢʘʞʜʳʡ 
ʤĮ ʪʝʨʨʠʪʦʨʠʠ). 

ʉʝʢʴʶʨʠʪʠʟʘʮʠʷ ʨʝʥʪʳ ʯʝʨʝʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʧʝʨʘʪʦʨʘ  
ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʜʝʚʝʣʦʧʤʝʥʪʘ ʵʪʦʪ çʩʚʝʨʭʜʦʭʦʜè ʷʚʣʷʝʪʩʷ ʧʨʠʙʳʣʴʶ ʯʘʩʪʥʦʛʦ ʟʘ-

ʩʪʨʦʡʱʠʢʘ. ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʛʜʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʧʝʨʘʪʦʨ ʂʈʊ (ʚ 
ʩʪʘʪʫʩʝ ʅʂʆ) ʩʝʢʴʶʨʠʪʠʟʠʨʫʝʪ ʵʪʦʪ ʧʦʪʦʢ. 
1. ʆʧʝʨʘʪʦʨ ʚʳʧʫʩʢʘʝʪ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ (ʎʌɸ) ʠʣʠ çɿʝʤʝʣʴʥʳʝ ʩʝʨʪʠʬʠ-
ʢʘʪʳè, ʦʙʝʩʧʝʯʝʥʥʳʝ ʙʫʜʫʱʝʡ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʝʥʪʦʡ (ʪʝʤʠ ʩʘʤʳʤʠ 4 ʤʣʨʜ ʨʫʙ.). 
2. ʅʘʩʝʣʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʵʪʠ ʘʢʪʠʚʳ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʚʢʣʘʜʘʤ. ʇʦʩʢʦʣʴʢʫ ʨʝʥʪʘ (ʟʝ-
ʤʝʣʴʥʳʡ ʘʢʪʠʚ) ʟʘʱʠʱʝʥʘ ʦʪ ʠʥʬʣʷʮʠʠ ʣʫʯʰʝ, ʯʝʤ ʜʝʥʝʞʥʘʷ ʤʘʩʩʘ, ʜʦʭʦʜʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ 
ʧʨʝʚʳʰʘʝʪ ʙʘʥʢʦʚʩʢʠʡ ʜʝʧʦʟʠʪ. 
3. ʉʨʝʜʩʪʚʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʨʝʥʜʥʳʭ ʜʦʤʦʚ ʧʦ ʤʦʜʝʣʠ Rent-to-Own 
(çɸʨʝʥʜʘ ʩ ʚʳʢʫʧʦʤè). ɾʠʣʴʮʳ (ʚʢʣʘʜʯʠʢʠ) ʧʦʣʫʯʘʶʪ ʧʨʘʚʦ ʟʘʩʯʠʪʳʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʠʥʚʝ-
ʩʪʠʮʠʦʥʥʳʡ ʜʦʭʦʜ ʠ ʯʘʩʪʴ ʘʨʝʥʜʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʯʝʪ ʚʳʢʫʧʘ ʢʚʘʨʪʠʨʳ. 

ʆʙʩʫʞʜʝʥʠʝ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʝʟ ʤʦʜʝʣʴ ɸʣʦʥʩʦ-ʄʫʪʘ-ʄʠʣʣʩʘ [4] ʧʦʢʘ-
ʟʳʚʘʝʪ, ʯʪʦ ʂʈʊ ʩʦʟʜʘʝʪ ʣʦʢʘʣʴʥʳʡ ʧʠʢ ʨʝʥʪʳ ʥʘ ʧʝʨʠʬʝʨʠʠ ʘʛʣʦʤʝʨʘʮʠʠ (ʵʬʬʝʢʪ ʩʫʙ-ʮʝʥ-
ʪʨʘ). ʆʧʝʨʘʪʦʨ ʂʈʊ, ʜʝʡʩʪʚʫʷ ʢʘʢ çʢʦʣʣʝʢʪʠʚʥʳʡ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴè, ʩʜʚʠʛʘʝʪ ʢʨʠʚʫʶ ʨʝʥʪʳ 
ʚʚʝʨʭ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʜʝʣʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʟʝʤʣʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜ ʘʨʝʥʜʫ ʩ ʚʳʢʫʧʦʤ (ʘʥʘʣʦʛ çTrump 
Homesè) [6] ʚ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʧʝʨʘ-
ʪʦʨʘ ʂʈʊ ʚ ʬʦʨʤʝ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [1]. ɻʦʩʦʧʝʨʘʪʦʨ, ʘʢʢʫʤʫʣʠʨʫʷ ʟʝʤʣʠ, ʤʦʞʝʪ 
ʩʥʠʞʘʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʠʩʧʦʣʥʝʥʠʝ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʝʨʝʜ ʛʨʘʞʜʘ-
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ʥʘʤʠ-ʠʥʚʝʩʪʦʨʘʤʠ. ʕʪʦ ʬʘʢʪʠʯʝʩʢʠ ʚʦʟʚʨʘʱʘʝʪ ʧʨʦʬʝʩʩʠʶ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʷ ʚ ʛʦʨʦʜ: ʥʝʦʙʭʦ-
ʜʠʤ ʩʧʝʮʠʘʣʠʩʪ, ʩʧʦʩʦʙʥʳʡ ʨʘʩʩʯʠʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʦʨʜʠʥʘʪʳ ʫʯʘʩʪʢʘ, ʥʦ ʠ ʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥ-
ʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʚʷʟʘʚ ʝʛʦ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ESG). 
ɿʘʢʣʶʯʝʥʠʝ. 
1. ʀʩʢʣʶʯʝʥʠʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ ʠʟ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤʠ ʟʝʤʣʷʤʠ ʧʨʠʚʝʣʦ ʢ 
ʧʦʪʝʨʝ ʢʦʥʪʨʦʣʷ ʥʘʜ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʀʥʩʪʠʪʫʪ ʂʈʊ ʩʦ-
ʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʥʝʩʩʘʥʩʘ ʧʨʦʬʝʩʩʠʠ. 
2. ɿʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʨʦʝʢʪʦʚ ʂʈʊ (ʥʘ ʧʨʠʤʝʨʝ ʛ. ʄʳʪʠʱʠ) ʚʳʷʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴ-
ʥʳʡ ʨʝʟʝʨʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʨʝʥʪʳ (~4 ʤʣʨʜ ʨʫʙ. ʥʘ 11 ʛʘ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʩʪʦʯ-
ʥʠʢʦʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ. 
3. ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʦʜʝʣʴ çʥʘʨʦʜʥʳʭ ʠʥʚʝʩʪʠʮʠʡè ʚ ʂʈʊ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ Rent-to-Own ʧʦʟʚʦ-
ʣʷʝʪ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴ çʧʘʩʩʠʚʥʳʝè ʩʙʝʨʝʞʝʥʠʷ ʛʨʘʞʜʘʥ ʚ ʘʢʪʠʚʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ 
ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʭʦʜʥʦʩʪʴ ʥʘ ʨʝʥʪʥʦʡ ʦʩʥʦʚʝ. 
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ʆʙʟʦʨʥʘʷ ʩʪʘʪʴ ̫
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʨʠ ʧʦʩʪʘ-

ʥʦʚʢʝ ʥʘ ʫʯʝʪ ʞʠʣʦʛʦ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʶ ʚ ɽɻʈʅ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʘʢʪʠ-

ʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ, ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʟʘʪʨʘʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʦʠ-

ʤʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʚ ʮʝʣʷʭ ʧʦʜʛʦʪʦʚʢʠ ʤʝʞʝʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʣʘʥʦʚ.  
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ɺʚʝʜʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠ-

ʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝ-

ʩʪʚʘ. ʊʘʢ ʢʘʢ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʢʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʫʯʝʪʥʦ-ʨʝʛʠʩʪʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʢʘ-

ʜʘʩʪʨʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʦʩʪʦʷʥʥʦ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ, ʥʘʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ 

ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʢʘʜʘʩʪʨʦʚʦʤʫ ʫʯʝʪʫ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʥʠʝ ʙʦʣʝʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʘʢʢʫʤʫʣʠʨʫʶʱʝʛʦ ʩʚʝʜʝʥʠʷ ʩʤʝʞ-

ʥʳʭ ʚʝʜʦʤʩʪʚ, ʚʦʚʣʝʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ [3]. ʅʘ ʩʝʛʦʜʥʷʰ-
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ʥʠʡ ʜʝʥʴ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʚʩʝʭ ʟʘʠʥʪʝʨʝ-

ʩʦʚʘʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ [4]. 

ɸʢʪʫʘʣʠʟʘʮʠʷ ʩʚʝʜʝʥʠʡ ʚ ɽɻʈʅ ï ɻ ʪʦ ʧʨʦʮʝʜʫʨʘ ʦʙʥʦʚʣʝʥʠʷ ʜʘʥʥʳʭ ʚ ʈʦʩʨʝʝʩʪʨʝ ʩ ʫʯʝ-

ʪʦʤ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠʣʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʦʰʠʙʦʢ. ɽʩʣʠ ʩʚʝʜʝʥʠʷ ʥʝʘʢʪʫʘʣʴʥʳ, ʪʦ 

ʩʦʙʩʪʚʝʥʥʠʢ ʥʝ ʩʤʦʞʝʪ ʧʨʦʜʘʪʴ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʩʜʘʪʴ ʚ ʘʨʝʥʜʫ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘ-

ʣʦʛʘ. ʂʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʟʝʤʝʣʴʥʳʭ ʠ ʠʤʫʱʝʩʪʚʝʥ-

ʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʪʘʢ ʢʘʢ ʧʦ ʠʭ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʟʜʘʝʪʩʷ ʝʜʠʥʘʷ ʤʥʦʛʦʘʩʧʝʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʙʘʟʘ ʥʝʜʚʠʞʠʤʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝʜʚʠʞʠʤʳʤ ʠʤʫʱʝʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ ʠ ʨʘʟ-

ʣʠʯʥʳʭ ʩʜʝʣʦʢ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʜʘʩʪ-

ʨʦʚʳʭ ʨʘʙʦʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʶʪ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ, ʨʘʟʣʠʯʥʳʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ. 

ʈʦʣʴ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʯʝʪʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʦʯʝʚʠʜʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʧʨʘʚʘ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʝʜʠʥʠʮ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʛʨʘʥʠʮ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ, ʩʦʟʜʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʛʝʦʜʝʟʠ-

ʯʝʩʢʦʡ ʦʩʥʦʚʳ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ) ʠ ʜʨ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ï ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʢʘʜʘʩʪʨʘ ʠ ʨʝʘʣʠ-

ʟʘʮʠʶ ʚʩʝʭ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʝʟ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʳʥʢʦʤ ʟʝʤʣʠ ʥʝʚʦʟʤʦʞʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʥʝʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʙʝʟ ʜʝʡʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [5, 6]. 

ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʫʯʸʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʝʦʙʭʦʜʠʤʘ ʠ ʧʦʣʝʟʥʘ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨ-

ʩʪʚʘ, ʪʘʢ ʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠʣʠ ʧʦʢʫʧʘʪʝʣʝʡ. ɻʦʩʫʜʘʨʩʪʚʦ ʨʘʩʧʦʣʘʛʘʝʪ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʩʠ-

ʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ ʥʘʯʠʩʣʷʪʴ ʥʘʣʦʛʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʠ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʟʘʩʪʨʦʡʢʝ, ʚʝʩʪʠ ʫʯʸʪ ʩʜʝʣʦʢ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. 

ɽɻʈʅ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʘʢʠʭ ʩʜʝʣʦʢ ʜʣʷ ʚʩʝʭ ʠʭ ʫʯʘʩʪʥʠʢʦʚ: ʠʩʧʦʣʴ-

ʟʫʷ ʜʘʥʥʳʝ ʨʝʝʩʪʨʘ, ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʧʨʦʚʝʨʠʪʴ ʧʘʨʘʤʝʪʨʳ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʦʙ-

ʩʪʚʝʥʥʠʢʘ, ʫʟʥʘʪʴ ʠʩʪʦʨʠʶ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʨʘʥʝʝ ʟʘʢʣʶʯʝʥʥʳʭ ʜʦʛʦʚʦʨʘʭ 

ʠ ʪ.ʜ. ʀʩʧʦʣʴʟʫʷ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ, ʛʦʩʫʜʘʨʩʪʚʦ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʜʦʧʫʩʪʠʪʴ ʥʝʟʘʢʦʥʥʳʭ 

ʩʜʝʣʦʢ ʠ ʧʨʝʜʫʧʨʝʜʠʪʴ ʥʘʨʫʰʝʥʠʝ ʠʥʪʝʨʝʩʦʚ ʠʭ ʫʯʘʩʪʥʠʢʦʚ. 

ʆʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʮʝʜʫʨʳ ʧʦ ʚʥʝ-

ʩʝʥʠʶ ʚ ɽɻʈʅ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʠʟʘʮʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴ-

ʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʧʨʠʚʝʜʝʥʠʝ ʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʠʩʷ. 

ʆʙʲʝʢʪʦʤ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʞʠʣʦʡ ʜʦʤ, ʧʦʜʣʝʞʘʱʠʡ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʝʩʷ ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥ ʞʠʣʦʡ ʜʦʤ, 

ʧʦʜʣʝʞʘʱʠʡ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʫʯʝʪ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʥʝʩʝʥʥʳʤ ʚ ɽɻʈʅ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʘʢʘʟ-

ʯʠʢʫ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʘʨʠʘʥʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʟʝʤʝʣʴ-

ʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʟʝʤʣʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ. 

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʯʘʣʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʙʳʣ ʟʘʢʣʶʯʝʥʥʳʡ ʜʦʛʦʚʦʨ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʨʘ-

ʙʦʪ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʠ ʧʨʦʝʢʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ. ɼʦʛʦʚʦʨ ʧʦʜʨʷʜʘ ʚ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴ-
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ʥʦʩʪʠ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʜʦʛʦʚʦʨ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʫʛ, ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʦʤ ʪʦʛʦ, ʯʪʦ ʢʘʜʘʩʪ-

ʨʦʚʳʡ ʠʥʞʝʥʝʨ ʚʳʧʦʣʥʠʪ ʦʛʦʚʦʨʝʥʥʳʝ ʜʦʛʦʚʦʨʦʤ ʨʘʙʦʪʳ ʚ ʦʙʦʟʥʘʯʝʥʥʳʝ ʩʨʦʢʠ ʠ ʟʘ ʫʩʪʘʥʦʚ-

ʣʝʥʥʫʶ ʮʝʥʫ. 

ɺ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʬʦʨʤʣʝʥʠʷ ʛʨʘʞʜʘʥʘʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʭ ʜʣʷ ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ, ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʛʘʨʘʞʝʡ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʟʘʢʦʥʦʜʘʪʝʣʴ ʫʩʪʘʥʦʚʠʣ 

ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʚ ʦʪʥʦʰʝʥʠʠ ʪʘʢʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʥʠʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ - ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʠʭ ʨʘʙʦʪ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʪʨʝʭ ʨʘ-

ʙʦʯʠʭ ʜʥʝʡ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ ʜʘʥʥʦʛʦ ʧʨʘʚʠʣʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʨʘʢʪʠʢʝ ʯʘʩʪʳ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚ ʮʝʣʷʭ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʤʝʞʝʚʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʣʘʥʳ ʠʩʧʨʘʚʣʷʶʪʩʷ ʢʘʜʘʩʪʨʦʚʳʤʠ 

ʠʥʞʝʥʝʨʘʤʠ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʇʨʦʮʝʩʩ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʣʫʯʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ɽɻʈʅ ʚ 

ʚʠʜʝ ʢʘʜʘʩʪʨʦʚʳʭ ʧʣʘʥʦʚ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʧʠʩʢʠ ʠʟ ɽɻʈʅ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥʦ ʟʜʘʥʠʝ, ʧʦʜʣʝʞʘʱʝʝ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ʂʘʜʘʩʪʨʦʚʳʡ ʧʣʘʥ ʪʝʨʨʠ-

ʪʦʨʠʠ ï ʵʪʦ ʚʳʧʠʩʢʘ ʠʟ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘ-

ʞʘʶʪʩʷ ʦʙʲʝʢʪʳ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ. 

ʂʘʜʘʩʪʨʦʚʳʡ ʧʣʘʥ ʪʝʨʨʠʪʦʨʠʠ (ʂʇʊ) ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʣʠʯʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ 

ʧʨʦʮʝʜʫʨʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ, ʚʢʣʶʯʘʷ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʩʜʝʣʢʠ 

ʢʫʧʣʠ-ʧʨʦʜʘʞʠ, ʦʬʦʨʤʣʝʥʠʝ ʠʧʦʪʝʢʠ ʠ ʜʨʫʛʠʝ ʶʨʠʜʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ 

ʂʇʊ ʦʪ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʳʧʠʩʦʢ ʠʟ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʩʪʦʠʪ ʚ 

ʪʦʤ, ʯʪʦ ʦʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙʦ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʥʝʜʚʠʞʠʤʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʜʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʢʚʘʨʪʘʣʘ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʩʚʝʜʝʥʠʡ ɽɻʈʅ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʛʨʘʥʠʮʘ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮ 

ʫʢʘʟʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʝʩʝʥʥʳʤ ʚ ɽɻʈʅ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʣʝʚʦʡ ʩʲʝʤʢʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʞʠʣʦʛʦ ʜʦʤʘ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʧʨʦ-

ʚʝʜʝʥʠʠ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. 

ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʣʫʞʙʳ ʦʨʛʘʥʠʟʘʮʠʠ-ʧʦʜʨʷʜʯʠʢʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʙʩʪʚʝʥ-

ʥʠʢʦʤ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʝʟʜ ʥʘ ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ɺ ʭʦʜʝ ʚʳʝʟʜʘ 

ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʛʨʘ-

ʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʦʪʩʥʷʪʳ ʛʨʘʥʠʮʳ ʜʦʤʘ, ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʧʦʵʪʘʞʥʘʷ ʩʲʝʤʢʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʤʝʱʝʥʠʡ ʞʠʣʦʛʦ ʜʦʤʘ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ, ʧʦʜʣʝʞʠʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʦʚʝʨʢʝ. ɻʝʦʜʝʟʠ-

ʯʝʩʢʠʝ ʧʦʚʝʨʢʠ ï ʵʪʦ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʪʦʯʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʘʨʪʦʛʨʘʬʠʷ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʠ 

ʜʨʫʛʠʝ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʵʪʠʭ ʧʨʦʚʝʨʦʢ ï ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʥʦʨʤʘʤ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʚʦʶ ʪʦʯʥʦʩʪʴ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ ʚʩʝʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ʠ ʧʦʣʝʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʞʠʣʦʛʦ ʜʦʤʘ, 

ʧʦʜʣʝʞʘʱʝʛʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ. ɺ ʪʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ ʙʳʣʠ 

ʚʥʝʩʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʣʦʛʦ ʜʦʤʘ, ʫʢʘʟʘʥʥʳʝ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʚ ʜʝʢʣʘʨʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʥʝ-

ʜʚʠʞʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʝʥʥʳʝ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʦʛʦ ʚʳʝʟʜʘ. 

ʊʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦ ʚʥʫʪʨʝʥʥʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʢʦʤʥʘʪ ʚ 

ʜʦʤʝ, ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʧʦʵʪʘʞʥʳʡ ʧʣʘʥ ʟʜʘʥʠʷ. ʇʦʵʪʘʞʥʳʡ ʧʣʘʥ ï ɻ ʪʦ ʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʯʝʨʪʝʞ ʢʘʞʜʦʛʦ ʵʪʘʞʘ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʩʝʭ ʧʦʤʝ-

ʱʝʥʠʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʩʪʝʥ, ʦʢʦʥ, ʜʚʝʨʝʡ). ʊʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ ï ʵʪʦ ʙʦʣʝʝ ʧʦʣ-
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ʥʳʡ ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢʩʪʦʚʫʶ ʠ ʛʨʘʬʠʯʝʩʢʫʶ ʯʘʩʪʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʵʪʘʞ-

ʥʳʡ ʧʣʘʥ ʠ ʵʢʩʧʣʠʢʘʮʠʶ) ʠ ʩʦʜʝʨʞʠʪ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʚʩʝʤ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʙʨʘʥʥʳʝ ʚ ʥʘʜʣʝʞʘʱʝʤ ʧʦʨʷʜʢʝ ʜʦ-

ʢʫʤʝʥʪʳ ʧʦʟʚʦʣʠʣʠ ʢʘʜʘʩʪʨʦʚʦʤʫ ʠʥʞʝʥʝʨʫ ʧʦʜʛʦʪʦʚʠʪʴ ʪʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ ʚ ʮʝʣʷʭ ʧʦʩʪʘ-

ʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʞʠʣʦʛʦ ʜʦʤʘ.  

ɺ ʮʝʣʷʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʫʪʚʝʨʞʜʝʥʠʝ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʦʡ ʩʭʝʤʦʡ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʧʦʚʦʨʦʪʥʳʭ ʪʦʯʝʢ ʟʝʤʝʣʴʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʦʙʨʘʟʫʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʣʝʞʠʪ ʫʪʚʝʨʞʜʝʥʠʶ ʚ ʦʨʛʘʥʝ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʋʢʘʟʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʭʝʤʳ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨ-

ʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʮ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʩʷ ʛʨʘʥʠʮʘʤ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʧʦʨʷʜʢʝ ʪʝʭʥʠʯʝ-

ʩʢʠʡ ʠ ʤʝʞʝʚʦʡ ʧʣʘʥ ʙʳʣʠ ʧʦʜʧʠʩʘʥʳ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʴʶ ʢʘʜʘʩʪʨʦʚʦʛʦ ʠʥʞʝ-

ʥʝʨʘ ʠ ʧʝʨʝʜʘʥʳ ʟʘʢʘʟʯʠʢʫ ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʨʝʝʩʪʨ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʈʦʩʨʝʝʩʪʨ ʚʳʥʦʩʠʪ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʇʦʜʪʚʝʨʞʜʝ-

ʥʠʝʤ ʧʨʦʚʝʜʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʳʧʠʩʢʘ ɽɻʈʅ ʠʟ ʈʦʩʨʝʝʩʪʨʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʤʦʞʝʪ ʚʳʥʝʩʪʠ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʥʦ ʠ ʨʝʰʝʥʠʝ ʦ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʠ ʠʣʠ ʦʙ ʦʪʢʘʟʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ. ʇʨʠʯʠʥʳ ʪʘʢʠʭ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʤʠ. ʅʘʧʨʠʤʝʨ, ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʤʦ-

ʞʝʪ ʙʳʪʴ ʚʳʥʝʩʝʥʦ, ʚ ʩʚʷʟʠ ʩ ʥʝʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʦʪʢʘʟ ʚ ʨʝʛʠʩʪʨʘʮʠʠ ʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʥʝ ʫʩʪʨʘʥʝʥʳ ʧʨʠʯʠʥʳ ʧʨʠʦʩʪʘʥʦʚʢʠ. ʈʝʛʠʩʪʨʘʪʦʨ ʪʘʢʞʝ 

ʤʦʞʝʪ ʚʝʨʥʫʪʴ ʜʦʢʫʤʝʥʪʳ, ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʫʧʣʘʯʝʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʰʣʠʥʘ [2]. 

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʟʘʤʝʯʘʥʠʡ ʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ 

ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʣʘʥʫ, ʞʠʣʦʝ ʟʜʘʥʠʝ ʧʨʦʰʣʦ ʧʨʦʮʝʜʫʨʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ 

ʧʦʣʫʯʠʣʦ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ. 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʙʳʣʘ ʧʦʜʛʦʪʦʚʢʘ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʧʦʜ ʞʠʣʳʤ ʜʦʤʦʤ. 

ɺ ʮʝʣʷʭ ʘʢʪʫʘʣʠʟʘʮʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʫ ʟʘ-

ʢʘʟʯʠʢʘ ʨʘʙʦʪ, ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʤʝʞʝʚʦʡ ʧʣʘʥ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʝʤ ʧʝ-

ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ.  

ɻʨʘʥʠʮʳ ʦʙʨʘʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʫʪʚʝʨʞʜʝʥʥʦʡ ʇʦʩʪʘʥʦʚʣʝ-

ʥʠʝʤ ɻʣʘʚʳ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʭʝʤʳ ʨʘʩʧʦʣʦ-

ʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠè. 

ʇʣʦʱʘʜʴ ʦʙʨʘʟʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 1 361 ʢʚ.ʤ, ʢʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ ï 

ʟʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱ-

ʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [1]. 

ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʟʘʤʝʯʘʥʠʡ ʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ 

ʤʝʞʝʚʦʤʫ ʧʣʘʥʫ, ʙʳʣʦ ʚʳʥʝʩʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘ-

ʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʦʤʫ ʟʝʤʝʣʴʥʦʤʫ ʫʯʘʩʪʢʫ ʧʨʠʩʚʦʝʥ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʮʝʣʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ï ʞʠʣʦʡ ʜʦʤ 

ʧʨʦʰʝʣ ʧʨʦʮʝʜʫʨʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʧʦʣʫʯʠʣ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ.  

ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʦ ʧʨʠʚʝʜʝʥʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʬʘʢʪʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʤʠʩʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʙʳʣʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʠ ʫʪʚʝʨ-

ʞʜʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʩʬʦʨʤʠʨʦʚʘʥ ʤʝʞʝʚʦʡ ʧʣʘʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʫʪʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ 

ʟʝʤʣʷʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ. ɺʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥʳʡ 
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ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʣʫʯʠʣ ʢʘʜʘʩʪʨʦʚʳʡ ʥʦʤʝʨ. ɺʩʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡ-

ʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʦʪʚʝʯʘʶʪ ʚʩʝʤ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʜʘʩʪʨʦʚʳʤ 

ʨʘʙʦʪʘʤ. 

ɺʳʚʦʜʳ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʧʦʜʛʦʪʦʚʢʠ 

ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʘʢʪʫʘʣʠʟʘʮʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʨʘʟʦ-

ʙʨʘʥʳ ʧʨʘʢʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ ʟʜʘʥʠʷ, ʧʦʜʣʝʞʘ-

ʱʝʛʦ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʫʯʝʪ, ʧʦʣʫʯʠʪʴ ʦʧʳʪ ʩʙʦʨʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʝ-

ʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚ ɽɻʈʅ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʞʠʣʦʤ ʟʜʘʥʠʠ, ʘ ʪʘʢʞʝ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʚ ʮʝʣʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʛʨʘ-

ʥʠʮʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʧʨʦʡʜʝʥʳ ʚʩʝ ʵʪʘʧʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʣʫʯʠʪʴ ʧʦ-

ʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʷʚʦʢ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʤ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ), ʦʧʠʩʘʥʳ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. ʆʪʤʝ-

ʯʝʥʘ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʧʦʣʥʦʛʦ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʙʦʟʥʘʯʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʚ ʧʦʜʛʦʪʘʚʣʠʚʘʝʤʳʭ ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʜʦ-

ʢʫʤʝʥʪʘʭ. 
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The article discusses the main causes of errors in the Unified State Register of Real Estate (USRRE), 

and describes possible ways to eliminate them. The importance of creating a reliable, high-quality, 

and complete Unified State Register of Real Estate is emphasized. The article also outlines current 

measures to reduce the causes of registration and technical errors in the documents prepared by ca-

dastral engineers. 

 

Keywords: registry error, technical error, cadastral engineer, legislation, owner, land plot, real estate. 

                                                           
  © Лавренникова О. А., Кудряшова Ю. Н., 2026 

mailto:kudryashova.julya@yandex.ru
mailto:0000-0002-5716-2401
mailto:kudryashova.julya@yandex.ru
mailto:0000-0002-5716-2401


83 
 

For citation:  Lavrennikova, O. A., Kudryashovʘ, Yu. N. (2026). Analysis of errors in EGRN data // 

Innovative development of land management: collection of scientific papers. (pp. 82-88). Kinel : PLC 

Samara SAU (in Russ.). 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʩʧʦʨʦʚ ʤʝʞʜʫ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ 

ʩʤʝʞʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ɽɻʈʅ, ʧʦʩʣʝʜʩʪʚʠʷ ʢʦʪʦʨʳʭ 

ʥʝʩʫʪ ʧʨʷʤʦʡ ʫʱʝʨʙ ʩʦʙʩʪʚʝʥʥʠʢʘʤ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʚʨʝʤʝʥʥʳʝ ʠ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʪ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʣʠʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʣʠ ʨʘʩʧʦʨʷʞʘʪʴʩʷ 

ʩʚʦʠʤ ʠʤʫʱʝʩʪʚʦʤ. 

ʇʨʦʙʣʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʚ ʢʘʜʘʩʪʨʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʥʳʭ ʠ ʩʝʨʴʝʟʥʳʭ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʘ ʥʝ-

ʜʚʠʞʠʤʦʩʪʴ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʷʚʣʝʥʠʝ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʪʘʢʠʭ ʧʨʝʮʝʜʝʥʪʦʚ ï ʘʢʪʫʘʣʴʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢ-

ʪʠʯʝʩʢʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʦʩʦʙʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʱʠʭʩʷ ʜʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʦʡ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ɽʜʠʥʦʤ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʛʘʨʘʥʪʠʠ ʚʝʱʥʳʭ ʧʨʘʚ ʠʭ 

ʟʘʢʦʥʥʳʭ ʦʙʣʘʜʘʪʝʣʝʡ, ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʂʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ɽɻʈʅ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʩʪʫ-

ʧʘʝʪ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʝʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʝʜʠʥʠʮ.  

ʇʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʩʠʩʪʝʤʳ ʩʧʫʪʥʠ-

ʢʦʚʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʚʳʩʦʢʦʪʦʯʥʦʝ ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚ-

ʣʷʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʚʳʩʦʢʦʪʦʯʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. ʕʪʦ ʦʪʨʘʞʝʥʦ ʠ ʥʘ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʥʦʤ ʫʨʦʚʥʝ: ʩ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 13.07.2015 ˉ 218-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè ʩʚʝʜʝʥʠʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ 

ʧʦʣʫʯʠʣʠ ʩʪʘʪʫʩ ʜʦʩʪʦʚʝʨʥʳʭ [6].  

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʰʠʙʦʢ, ʩʦʜʝʨʞʘ-

ʱʠʭʩʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʦʧʨʦʩ ʚʳʷʚʣʝʥʠʷ ʠ 

ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʩʚʝʜʝʥʠʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʘʢʪʫʘʣʝʥ, ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠ-

ʤʦʛʦ ʠʤʫʱʝʩʪʚʘ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ 

ʩʣʠʷʥʠʶ ʙʘʟʳ ʦʨʛʘʥʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʥʝʜʦʨʘʙʦʪʢʠ ʚ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʈʦʩʨʝʝʩʪʨʘ ʧʦʩʣʫʞʠʣʠ ʧʨʠʯʠʥʦʡ ʤʥʦʞʝʩʪʚʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʰʠʙʦʢ 

ʚ ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ ʦʙʲʝʢʪʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʦʰʠʙʦʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ɽɻʈʅ, ʦʧʨʝʜʝʣʝʥʘ ʚ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʦʪ 

13.07.2015 ʛ. ˉ 218-ʌɿ (ʨʝʜ. ʦʪ 26.12.2024) çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè 

[5]. ɺ ʟʘʢʦʥʝ ʚʳʜʝʣʷʝʪʩʷ ʜʚʝ ʛʨʫʧʧʳ:  

 -  ʪʝʭʥʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ï ʦʰʠʙʢʘ, ʜʦʧʫʱʝʥʥʘʷ ʦʨʛʘʥʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʧʨʠ ʦʩʫʱʝʩʪʚ-

ʣʝʥʠʠ ɻʂʋ ʠ (ʠʣʠ) ɻʈʇ ʠ ʧʦʩʣʫʞʠʚʰʘʷ ʦʩʥʦʚʦʡ ʜʣʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʚ ɽɻʈʅ, ʩʚʝʜʝʥʠʷʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʥʦʩʠʣʠʩʴ ʩʚʝʜʝʥʠʷ 

ʚ ɽɻʈʅ;  

 -  ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ï ʚʦʩʧʨʦʠʟʚʝʜʝʥʥʘʷ ʚ ɽɻʈʅ ʦʰʠʙʢʘ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʠʣʠ ʠʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʚ ʦʨʛʘʥ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ.  

 ʇʦʥʷʪʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʟʘʢʨʝʧʣʝʥʦ ʚ 3-ʤ ʧʫʥʢʪʝ 61-ʡ ʩʪʘʪʴʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ 

ˉ218-ʌɿ ʦʪ 13.07.2017 çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè [1].   ʕʪʦ ʦʰʠʙʢʘ, 
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ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦ-

ʚʦʛʦ ʫʯʝʪʘ, ʚʦʟʥʠʢʰʘʷ ʚʩʣʝʜʩʪʚʠʝ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʳʤ ʠʥʞʝʥʝʨʦʤ; ʦʰʠʙʢʘ, ʩʦ-

ʜʝʨʞʘʱʘʷʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʦʨʛʘʥ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ 

ʠʥʳʤʠ ʣʠʮʘʤʠ ʠ (ʠʣʠ) ʦʨʛʘʥʘʤʠ ʚ ʧʦʨʷʜʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʚ ʠʥʦʤ 

ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ɿʘʢʦʥʦʤ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʝ-

ʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʦʪʤʝʯʘʝʪʩʷ ʚʝʩʴʤʘ ʦʙʦʙʱʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʦʰʠ-

ʙʦʢ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʟʘʢʦʥʝ [5, 8].  

ʈʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʟʘʧʠʩʝʡ ʠ ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʥʝʚʝʨʥʳʝ ʜʘʥʥʳʝ ʦ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʦʰʠʙʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʜʫʙʣʠʨʦ-

ʚʘʥʠʝ ʟʘʧʠʩʝʡ ʠ ʜʨʫʛʠʝ ʥʝʪʦʯʥʦʩʪʠ. ʕʪʠ ʦʰʠʙʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʘʚʦʚʳʤ ʩʧʦʨʘʤ, ʧʦʪʝʨʝ 

ʧʨʘʚ ʥʘ ʟʝʤʣʶ ʠ ʜʨʫʛʠʤ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠ-

ʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʠʭ ʚʳʷʚʣʝʥʠʷ ʠ ʠʩʧʨʘʚʣʝʥʠʷ [4].   

ʊʝʭʥʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʚ ʚʠʜʝ ʦʧʠʩʢʠ, ʦʧʝʯʘʪʢʠ, ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ 

ʦʰʠʙʢʠ ʣʠʙʦ ʧʦʜʦʙʥʘʷ ʦʰʠʙʢʘ, ʢʦʪʦʨʘʷ ʜʦʧʫʱʝʥʥʘʷ ʦʨʛʘʥʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʧʨʠ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʠ (ʠʣʠ) ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ 

ʠ ʧʨʠʚʝʜʰʘʷ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ 

ʥʝʜʚʠʞʠʤʦʩʪʠ, ʩʚʝʜʝʥʠʷʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʜʦʢʫʤʝʥʪʘʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʥʦʩʠʣʠʩʴ 

ʩʚʝʜʝʥʠʷ ʚ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʆʥʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ 

ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ ʠ ʚ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʦʯʪʝʥʠʷ ʚ ʘʜʨʝʩʝ, ʧʣʦʱʘʜʠ, ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ (ʜʦʤʘ, ʢʚʘʨ-

ʪʠʨʳ, ʛʘʨʘʞʘ) ʠʣʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʈʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʦʙʥʘʨʫʞʠʪʴ ʩʣʦʞʥʝʝ, ʯʝʤ ʪʝʭʥʠʯʝʩʢʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʥʬʦʨʤʘʮʠʷ 

ʚ ɽɻʈʅ ʠ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚʦʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦ ʥʘʣʠʯʠʠ 

ʦʰʠʙʢʠ ʚ ɽɻʈʅ ʣʶʜʠ ʫʟʥʘʶʪ ʩʣʫʯʘʡʥʦ ʠ ʫʞʝ ʯʝʨʝʟ ʢʘʢʦʝ-ʪʦ ʚʨʝʤʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥʘ ʙʳʣʘ 

ʜʦʧʫʱʝʥʘ. ʆʙʳʯʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʜʘʞʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

ʆʰʠʙʢʠ ï ʩʣʦʞʥʘʷ ʠ ʤʥʦʛʦʵʪʘʧʥʘʷ ʦʧʝʨʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ 

ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʩʦʠʟʤʝʨʠʤʘ ʠʣʠ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʨʘʙʦʪ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʦʥʘ ʙʳʣʘ ʜʦʧʫʱʝʥʘ [6].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʪʦʯʥʘʷ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʝʝʩʪʨʦʚʳʭ 

ʦʰʠʙʦʢ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʪʘʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨ-

ʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ. 

ɺ. ɺ. ɿʦʣʠʥʘ ʩʯʠʪʘʝʪ, ʯʪʦ ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʯʘʩʪʦ ʧʨʦʠʩʭʦʜʷʪ ʠʟ-ʟʘ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠ-

ʯʠʥ:  

 ʥʠʟʢʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ;  

 ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ;  

 ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ (ʥʝʚʥʠʤʘʪʝʣʴʥʦʩʪʴ) [3].     

ɹ. ɸ. ʊʠʪʦʚ, ʅ. ɺ. ʈʫʩʠʥʦʚʘ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ ʧʦʷʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʳʭ 

ʦʰʠʙʦʢ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ ʥʘ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ [7].     

ʈʫʤ̫ʥʮʝʚ ɸ.ʉ. ʩʯʠʪʘʝʪ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʥʝʧʨʘʚʠʣʴʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠ-

ʢʘʝʪ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʪʘʨʝʚʰʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ 

ʛʝʦʜʝʟʠʩʪʘʤʠ.  

ɹʘʩʦʚ ʀ.ɸ., ʇʨʦʭʦʨʦʚ ɼ.ʆ., ʉʥʝʞʢʦ ʀ.ʀ. ʩʯʠʪʘʶʪ, ʯʪʦ ʧʨʠʯʠʥʘʤʠ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ 

ʷʚʣʷʝʪʩʷ ʨʘʥʥʠʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʥʘ ʵʪʘʧʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʘʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, ʢʘʢ 

ʥʝʪʦʯʥʦʩʪʴ ʧʫʥʢʪʦʚ ʦʧʦʨʥʦʡ ʤʝʞʝʚʦʡ ʩʝʪʠ, ʥʝʪʦʯʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʢʚʘʜʨʘʪʠʯʥʦʡ ʧʦ-

ʛʨʝʰʥʦʩʪʠ, ʜʦʧʫʱʝʥʠʝ ʦʰʠʙʦʢ ʧʨʠ ʧʝʨʝʚʦʜʝ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʨʫʛʫʶ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʨʫʧʧ ʦʰʠʙʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʨʝʝʩʪ-

ʨʦʚʳʭ ʦʰʠʙʦʢ ʚ ʩʚʝʜʝʥʠʷʭ ʦ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʂ ʪʘʢʦʚʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫ-

ʶʱʠʝ ʚʠʜʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ: 
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1. çʏʝʨʝʩʧʦʣʦʩʠʮʘè. ʉʣʫʯʘʠ, ʢʦʛʜʘ ʤʝʞʜʫ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʧʦʷʚʣʷʶʪʩʷ çʧʫʩʪʳʝè 

ʫʯʘʩʪʢʠ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʥʦʡ ʟʝʤʣʠ.  ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʯʝʨʝʩʧʦʣʦʩʠʮʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʦʣʦ-

ʞʝʥʠʷʤʠ ʧ. 6 ʩʪ. 11.9 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ, ʪʘʢ ʢʘʢ ʥʘʣʠʯʠʝ ʯʝʨʝʩʧʦʣʦʩʠʮʳ ʥʝ ʚʭʦʜʠʪ ʚ ʧʝʨʝʯʝʥʴ ʦʩʥʦʚʘ-

ʥʠʡ ʜʣʷ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ (ʩʪ. 26 ɿʘʢʦʥʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ). 

2. ʇʝʨʝʩʝʯʝʥʠʝ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʛʨʘʥʠʮʘʤʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʉʣʫʯʘʠ, ʢʦʛʜʘ ʛʨʘʥʠʮʳ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʝʨʝʩʝʢʘʶʪ ʛʨʘʥʠʮʳ ʩʤʝʞʥʦʛʦ 

ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʘʤʦ-

ʚʦʣʴʥʦʛʦ ʟʘʭʚʘʪʘ ʟʝʤʝʣʴ.  

3. ʆʪʢʣʦʥʝʥʠʷ ʚ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʉʣʫʯʘʠ, ʢʦʛʜʘ ʬʘʢʪʠʯʝ-

ʩʢʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ɽɻʈʅ. ʄʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘ 

ʩʯʝʪ ʥʝʚʝʨʥʦʛʦ ʧʝʨʝʚʦʜʘ ʠʟ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʚ ʜʨʫʛʫʶ ʠʣʠ ʠʟ-ʟʘ ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʨʫʰʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʪʦ ʝʩʪʴ ʩʘʤʦʚʦʣʴʥʦʛʦ ʟʘʭʚʘʪʘ ʟʝ-

ʤʝʣʴ.  

4. ʇʝʨʝʩʝʯʝʥʠʝ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʉʣʫʯʘʠ, ʢʦʛʜʘ ʛʨʘʥʠʮʘ ʦʜʥʦʛʦ ʠʟ ʩʤʝʞʥʳʭ 

ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ çʥʘʢʣʘʜʳʚʘʶʪʩʷè ʥʘ ʩʦʩʝʜʥʠʡ ʫʯʘʩʪʦʢ.  

ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʨʛʘʥʫ ʨʝ-

ʛʠʩʪʨʘʮʠʠ ʧʨʘʚʘ: 

1) ɿʘʷʚʣʝʥʠʝ ʦʪ ʣʶʙʦʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ. 

2) ɺʩʪʫʧʠʚʰʝʝ ʚ ʟʘʢʦʥʥʫʶ ʩʠʣʫ ʨʝʰʝʥʠʝ ʩʫʜʘ. 

3) ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʦʨʛʘʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʚ ʟʘ-

ʧʠʩʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʥʠ ʦʙʷʟʘʥʳ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʫʚʝʜʦʤʠʪʴ ʩʦʙ-

ʩʪʚʝʥʥʠʢʘ ʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʩʧʨʘʚʣʝʥʠʷʭ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦʩʪʦʷʥʥʦ ʚʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʷ ʚ ʌʝʜʝʨʘʣʴ-

ʥʳʡ ʟʘʢʦʥ ʦʪ 24.07.2007 ʛ. ˉ221-ʌɿ çʆ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʠ ʚ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

13.07.2015 ʛ. ˉ218-ʌɿ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ɽɻʈʅ, ʷʚʣʷʶʪʩʷ ʧʦʣ-

ʥʳʤʠ ʠ ʜʦʩʪʦʚʝʨʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʧʝʨʝʭʦʜʝ ʈʦʩʨʝʝʩʪʨʘ ʥʘ ʚʝʜʝʥʠʝ ɽɻʈʅ ʚ ʝʛʦ ʙʘʟʳ ʜʘʥ-

ʥʭr ʠʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʝʨʝʥʝʩʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʠʤʝʶʱʠʭ ʜʝʢʣʘʨʠʨʦʚʘʥʥʳʝ ʛʨʘʥʠʮʳ. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʩʬʝʨʝ ʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʘ ʜʝʡʩʪʚʫʝʪ 

ʧʨʠʥʮʠʧ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ, ʪʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʪʠ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʝʜʳʜʫʱʠʤ ʚʝ-

ʜʦʤʩʪʚʦʤ, ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʥʦʚʦʝ ʚʝʜʦʤʩʪʚʦ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ [2]. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [9, 10]. 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʨʝʝʩʪʨʝ, ʢʘʩʘʶ-

ʱʠʭʩʷ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ: 

- ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʚ ʨʝʝʩʪʨʘʭ: ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, ʚʢʣʶʯʘʷ ʥʝʪʦʯʥʳʝ ʜʘʥʥʳʝ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʦʰʠʙʢʠ ʚ ʠʟʤʝʨʝʥʠʷʭ ʫʯʘʩʪʢʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ. ʇʦʥʠ-

ʤʘʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʣʷ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ; 

- ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʧʨʘʚ ʥʘ ʩʦʙʩʪʚʝʥʥʦʩʪʴ: ʥʝʪʦʯʥʦʩʪʠ ʚ ʨʝʝʩʪʨʘʭ ʤʦʛʫʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʧʨʘʚʦʚʳʝ ʩʧʦʨʳ ʤʝʞʜʫ ʚʣʘʜʝʣʴʮʘʤʠ ʫʯʘʩʪʢʦʚ ʠ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʦʩʪʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʜʝ-

ʣʦʢ ʩ ʥʝʜʚʠʞʠʤʦʩʪʴʶ. ʕʪʦ ʜʦʙʘʚʣʷʝʪ ʥʝʥʫʞʥʳʝ ʨʠʩʢʠ ʢʘʢ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ, ʪʘʢ ʠ ʜʣʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. 

- ʉʧʦʩʦʙʳ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ: ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʪʨʝʙʫ-

ʝʪʩʷ ʜʝʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʥʝʜʨʝʥʠʝ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʠʟʤʝʨʝʥʠʡ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʛʨʘʥʠʮ ʠ ʠʟʫʯʝʥʠʝ ʘʨʭʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
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- ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ: ʚʘʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦ, ʨʝʛʫʣʠʨʫʶʱʝʝ ʧʨʦʮʝʩʩ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ. ʏʝʪʢʠʝ ʧʨʘʚʠʣʘ ʠ ʧʨʦʮʝʜʫʨʳ 

ʧʦʤʦʛʘʶʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʠʟʙʝʛʘʪʴ ʚʦʟʤʦʞʥʳʭ ʢʦʥʬʣʠʢʪʦʚ. 

 - ʉʦʛʣʘʩʦʚʘʥʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ: ʚ ʭʦʜʝ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʦʢ ʥʝʦʙʭʦʜʠʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʜʨʫ-

ʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʮʝʣʦʩʪʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ʀʟʫʯʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʘʩʧʝʢʪʦʚ ʥʝ ʪʦʣʴʢʦ ʧʦʤʦʛʘʝʪ ʚ ʠʩʧʨʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʝʩʪ-

ʨʦʚʳʭ ʦʰʠʙʦʢ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʭ ʧʦʷʚʣʝʥʠʷ ʚ ʙʫʜʫʱʝʤ. 

ʉʦʛʣʘʩʥʦ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʟʘʢʦʥʘ ʚ ʯʘʩʪʠ 6 ʩʪʘʪʴʠ 61 ʦʨʛʘʥ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʧʨʠ ʦʙʥʘ-

ʨʫʞʝʥʠʠ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʚ ʦʧʠʩʘʥʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʥʠ-

ʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʩʪʨʘʥʝʥʠʷ ʪʘʢʦʡ ʦʰʠʙʢʠ.  ʈʝʰʝʥʠʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʜʘʪʫ 

ʚʳʷʚʣʝʥʠʷ ʪʘʢʦʡ ʦʰʠʙʢʠ, ʝʝ ʦʧʠʩʘʥʠʝ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʚʝ-

ʜʝʥʠʡ ʢʘʢ ʦʰʠʙʦʯʥʳʭ, ʘ ʪʘʢʞʝ, ʫʢʘʟʘʥʠʝ, ʚ ʯʝʤ ʩʦʩʪʦʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʨʘʚʣʝʥʠʷ ʪʘʢʦʡ 

ʦʰʠʙʢʠ. 

ʈʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʘʥʝʥʘ ʦʨʛʘʥʦʤ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ 

ʫ ʥʝʛʦ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘ-

ʣʦʚ. ʇʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʣʦʱʘʜʴ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ɽɻʈʅ ï ʫʚʝʣʠʯʝʥʦ ʥʝ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 10% ʠ ʫʤʝʥʴʰʝʥʦ ʥʘ 5% ʦʪ ʧʣʦʱʘʜʠ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ɽɻʈʅ. 

ʆʰʠʙʢʠ ï ʩʣʦʞʥʘʷ ʠ ʤʥʦʛʦʵʪʘʧʥʘʷ ʦʧʝʨʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʠʩʧʨʘʚʣʝ-

ʥʠʶ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʩʦʠʟʤʝʨʠʤʘ ʠʣʠ ʜʘʞʝ ʧʨʝʚʳʰʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʨʘʙʦʪ, 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʳʭ ʦʥʘ ʙʳʣʘ ʜʦʧʫʱʝʥʘ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʋʧʨʘʚʣʝʥʠʷ ʈʦʩʨʝʝʩʪʨʘ ʫʚʝʜʦʤʣʷʶʪ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʩʘʤʠ ʚʧʨʘʚʝ ʦʩʫʱʝʩʪʚʠʪʴ ʠʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ, ʦʙʨʘʪʠʚʰʠʩʴ ʢ ʢʘʜʘʩʪʨʦʚʦʤʫ ʠʥ-

ʞʝʥʝʨʫ. ɼʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʩʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʠʢʠ ʚʳʥʫʞʜʝʥʳ ʧʦʚʪʦʨʥʦ ʧʨʦʚʦʜʠʪʴ 

ʤʝʞʝʚʘʥʠʝ ʟʘ ʩʚʦʡ ʩʯʝʪ ʠʣʠ ʦʙʨʘʱʘʪʴʩʷ ʚ ʩʫʜ. ɺ ʨʘʤʢʘʭ ʛʦʩʧʨʦʛʨʘʤʤʳ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʥʝ 

ʪʨʝʙʫʝʪ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. ʅʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʨʝʝʩʪʨʦʚʘʷ ʦʰʠʙʢʘ ʠʩʧʨʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʝʛʦ 

ʛʨʘʥʠʮ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʩʚʝʜʝʥʠʷ ʦ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʚ ɽɻʈʅ, ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʥʘ ʧʷʪʴ ʧʨʦʮʝʥʪʦʚ. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʩʦʙʩʪʚʝʥʥʠʢ ʠʩʧʨʘʚʣʷʝʪ ʨʝʝʩʪʨʦʚʫʶ 

ʦʰʠʙʢʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʧʦʨʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʜʘʞʝ ʢ ʩʫʜʝʙʥʦʤʫ ʢʦʥ-

ʬʣʠʢʪʫ, ʷʚʣʷʝʪʩʷ ʩʦʛʣʘʩʦʚʘʥʠʝ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʦʜʥʠʤ ʠʟ 

ʩʦʩʝʜʝʡ ʧʨʦʮʝʜʫʨʳ ʤʝʞʝʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʜʠʥ ʠʟ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʤʦʛ ʥʝ ʟʥʘʪʴ, ʯʪʦ ʪʘʢʘʷ 

ʦʰʠʙʢʘ ʚʦʦʙʱʝ ʙʳʣʘ ʜʦʧʫʱʝʥʘ. ʆʰʠʙʢʘ ʤʦʛʣʘ ʙʳʪʴ ʜʦʧʫʱʝʥʘ ʨʘʥʝʝ ʠʩʧʦʣʥʠʪʝʣʝʤ, ʢʦʛʜʘ ʛʝʦ-

ʜʝʟʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʝʱʝ ʠʤʝʣʠ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʧʦʛʨʝʰʥʦʩʪʠ. ʏʪʦ ʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʧʦ 

ʜʘʥʥʳʤ ɽɻʈʅ ʩʦʩʝʜ ʟʘʭʚʘʪʠʣ ʯʘʩʪʴ ʟʝʤʣʠ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ ʝʤʫ ʧʨʠʥʘʜʣʝʞʘʪʴ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʠʩʧʨʘʚʣʝʥʠʝ ʨʝʝʩʪʨʦʚʦʡ ʦʰʠʙʢʠ ʠʤʝʝʪ ʩʚʦʠ ʪʦʥʢʦʩʪʠ. ɽʩʣʠ ʈʦʩʨʝʝʩʪʨ ʜʘʝʪ ʧʨʠʦʩʪʘʥʦʚʣʝ-

ʥʠʝ, ʪʦ ʚʳʭʦʜ ʦʜʠʥ ï ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʚʤʝʩʪʝ ʩ ʚʣʘʜʝʣʴʮʝʤ ʩʦʩʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝ-

ʥʠʷ ʛʨʘʥʠʮ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʩʦʩʝʜʥʝʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ʇʨʠ ʥʝʜʦʩʪʠʞʝʥʠʠ ʧʦʥʠ-

ʤʘʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʚʣʘʜʝʣʴʮʘ ʩʦʩʝʜʥʝʛʦ ʫʯʘʩʪʢʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʩʚʝʜʝʥʠʡ ʦ ʢʦʦʨʜʠʥʘʪʘʭ ʩʦʩʝʜʩʢʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘ-

ʪʨʘʪʳ ʥʝʩʝʪ ʠʩʪʝʮ (ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʛʦʩʧʦʰʣʠʥʳ, ʠʟʚʝʱʝʥʠʷ ʦʪʚʝʪʯʠʢʫ, ʧʦʤʦʱʴ ʶʨʠʩʪʘ). 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤ ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʠʢ, ʯʘʩʪʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʥʝʟʘʢʦʥʥʦ 

çʫʢʨʘʜʝʥʘè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʨʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ, ʩʪʦʠʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʦʥʠ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ ʧʨʦʜʘʞʝ ʠʣʠ ʜʘʨʝʥʠʠ ʠʤʫʱʝʩʪʚʘ. ʊʘʢʠʝ ʦʰʠʙʢʠ ʜʘʞʝ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʪʷʥʫʪʴ ʩʜʝʣʢʫ, ʯʪʦ ʦʙʝʨʥʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʦʪʝʨʝʡ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʥʝʜʦ-

ʩʪʦʚʝʨʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʨʘʚʣʝʥʳ. ɺ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʈʦʩʨʝʝʩʪʨʘ ʦʪ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠ-

ʙʦʢ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜʝʙʥʳʝ ʦʨʛʘʥʳ. ʇʦʩʣʝ ʚʳʥʝʩʝʥʠʷ ʨʝʰʝʥʠʷ ʩʫʜʴʝʡ ʚʦʟʤʦʞʥʳ 

ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ: ʦʰʠʙʢʘ ʣʠʙʦ ʙʫʜʝʪ ʠʩʧʨʘʚʣʝʥʘ, ʣʠʙʦ ʫʢʘʟʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-



87 
 

ʩʪʠʢʠ ʦʙʲʝʢʪʘ ʙʫʜʫʪ ʧʨʠʟʥʘʥʳ ʚʝʨʥʳʤʠ. ɿʘʪʨʘʛʠʚʘʷ ʧʨʦʙʣʝʤʳ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ, ʩʪʦʠʪ ʩʢʘ-

ʟʘʪʴ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʩʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʘʢ ʧʨʠ ʧʦʜ-

ʛʦʪʦʚʢʝ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ɻʂʋ, ʪʘʢ ʠ ʧʨʠ ʩʘʤʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʢʘʜʘʩʪʨʦ-

ʚʦʤ ʫʯʝʪʝ ʆʂʉ, ʥʝʦʙʭʦʜʠʤʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʜʦʚʦʜʠʪʴ ʜʦ ʥʘʩʝʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʉʄʀ, ʚ ʪ.ʯ. ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʮʝʣʷʭ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ 

ʣʠʯʥʳʡ ʧʨʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ ʜʣʷ ʜʝʪʘʣʴʥʦʡ ʧʨʦ-

ʨʘʙʦʪʢʠ ʚʦʧʨʦʩʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʇʨʠ ʵʪʦʤ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦ ʩʪʦʨʦʥʳ ʈʦʩʨʝʝʩʪʨʘ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʜʜʝʨʞʢʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʩʧʨʘʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʦʰʠʙʦʢ. ʊʝʧʝʨʴ ʪʘʢʠʝ ʦʰʠʙʢʠ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʯʝʨʝʟ ʧʦʨʪʘʣ çɻʦʩʫʩʣʫʛʠè. 

ɸʥʘʣʠʟʠʨʫʷ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʢʘʜʘʩʪʨʦʚʦʛʦ 

ʫʯʝʪʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠ-

ʙʦʢ: 

1. ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʝʨʚʠʯʥʳʭ ʜʘʥʥʳʭ, ʪʱʘʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ: ʪʦʯ-

ʥʦʝ ʠʟʤʝʨʝʥʠʝ ʛʨʘʥʠʮ, ʪʝʭʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚ. 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ (ʥʘʧʨ., GNSS, ʣʘʟʝʨʥʦʝ ʩʢʘʥʠʨʦʚʘ-

ʥʠʝ). 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʧʨʦʛʨʘʤʤ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ ʜʘʥʥʳʭ. 

4. ʆʙʤʝʥ ʜʘʥʥʳʤʠ ʯʝʨʝʟ ʵʣʝʢʪʨʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʙʘʟʳ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 

ʵʪʘʧʝ ʚʚʦʜʘ. 

5. ʈʝʛʫʣʷʨʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʢʘʜʘʩʪʨʦʚʳʭ ʚʝʜʦʤʩʪʚ. 

6. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʚʦʜ ʠ 

ʢʦʥʪʨʦʣʴ ʜʘʥʥʳʭ. 

7. ʆʙʫʯʝʥʠʝ ʩʪʘʥʜʘʨʪʘʤ ʠ ʥʦʨʤʘʪʠʚʘʤ ʨʘʙʦʪʳ ʩ ʢʘʜʘʩʪʨʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

8. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) 

9. ɺʠʟʫʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. 

10. ʆʙʝʩʧʝʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʙʳʩʪʨʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦ ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʢʘʭ ʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

11. ʇʦʩʪʦʷʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. 
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ʥʠʷʭ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ // ʀʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. 2016. ˉ 

9. ʉ. 14-18.  

4. ʄʘʭʦʪʣʦʚʘ ʄ.ʐ., ɹʘʣʢʠʟʦʚ ɸ.ɹ., ʊʭʘʰʦʢʦʚʘ ʉ.ɺ., ɹʝʧʧʘʝʚʘ ɼ.ʀ., ɹʝʢʘʥʦʚ ʈ.ʈ., 

ʅʳʨʦʚʘ ʈ.ʅ. ʈʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʠ ʧʨʘʢʪʠʢʘ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ ʚ ɽɻʈʅ //ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2022. ˉ 9. 

5. ʇʦʥʘʤʘʨʝʚ ɺ.ɽ., ʖʨʯʝʥʢʦ ʂ.ɸ. ʈʝʝʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʠ ʧʦʨʷʜʦʢ ʠʭ ʠʩʧʨʘʚʣʝʥʠʷ (ʥʘ 

ʧʨʠʤʝʨʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʛʦʨʦʜ ʂʨʘʩʥʦʜʘʨè) // ʈʝʛʠʦʥʘʣʴʥʳʝ ʛʝʦʩʠʩʪʝʤʳ. 2021. 

ˉ 2.  

6. ʉʤʠʨʥʦʚʘ ʄ.ɸ., ʀʚʘʥʦʚʘ ʆ.ɽ., ɻʚʦʟʜʝʚ ɸ.ʅ., ɻʚʦʟʜʝʚ ɸ.ʅ. ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠ ʩʧʦʩʦʙʳ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʳʭ ʦʰʠʙʦʢ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ ʄʦʩʢʚʳ // ʄʦʩʢʦʚʩʢʠʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2025. ˉ 2. 

7. ʊʠʪʦʚ ɹ. ɸ. ʂʘʜʘʩʪʨʦʚʳʝ ʦʰʠʙʢʠ ʠʟ-ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ / ɹ. 
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8. ʃʠʧʠʥʘ ʃ.ʅ., ʂʦʥʦʥʦʚ ʖ.ɺ., ʊʨʦʬʠʤʦʚ ʀ.ʖ. ʄʝʪʦʜʠʢʘ ʠʩʧʨʘʚʣʝʥʠʷ ʨʝʝʩʪʨʦʚʦʡ 

ʦʰʠʙʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʧʨʠʤʝʨʝ ʩʘʜʦʚʦʜʯʝʩʢʦʛʦ ʪʦʚʘʨʠʱʝʩʪʚʘ 

ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ // ɺʝʩʪʥʠʢ ʇɻʋ ʠʤ. ʐʦʣʦʤ-ɸʣʝʡʭʝʤʘ. 2021. ˉ1 (42).  

9. ʃʘʚʨʝʥʥʠʢʦʚʘ ʆ.ɸ., ʀʨʘʣʠʝʚʘ ʖ.ʉ., ʇʝʪʨʦʚ ʄ.ɸ., ʂʫʜʨʷʰʦʚʘ ʖ.ʅ., ʆʨʣʦʚʘ ʄ.ɸ. 

ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʭʦʟʷʡʩʪʚʘ. ʄʦʩʢʦʚʩʢʠʡ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2025. ʊ. 10.  ̄3. ʉ. 318-338. 

10. ʈʳʙʘʣʴʯʝʥʢʦ ɸ. ʉ., ʀʨʘʣʠʝʚʘ ʖ. ʉ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʜʣʷ ʚʝʜʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʟʫʣʫʢʩʢʦʛʦ ʨʘʡʦʥʘ ʆʨʝʥʙʫʨʛ-

ʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʠʩʢʦʧʘʝʤʳʭ) // ʉʘʤʘʨʘ ɸʛ-

ʨʦɺʝʢʪʦʨ. 2025. ʊ. 5. ˉ 3. ʉ.32-40. https://doi.org/10.55170/2949-3536-2025-5-3-32-40. 

 

References 

1. Federal Law "On State Registration of Real Estate" dated July 13, 2015 N 218-FZ. URL: 

https://www.consultant.ru/document/cons_doc_LAW_182661/ (date of access 02.02.2026). 

2. Federal Law of July 24, 2007, No. 221-FZ (as amended on October 29, 2024) "On Cadastral 

Activity" (as amended and supplemented, effective January 1, 2025) 

3. Zolina, V. V. (2016). Features of Identifying and Eliminating Cadastral Errors in Real Es-

tate Cadastre Information, Innovative Activity: Theory and Practice, 9, 14-18.(in Russ). 

4. Makhotlova, M. Sh., Balkizov, A. B., Tkhashokova, S. V., Beppaeva, D. I., Bekanov, R. 

R., Nyrova, R. N. (2022). Cadastre Errors and the Practice of Correcting Them in the Unified State 

Register of Real Estate, Moscow Economic Journal, 9. (in Russ). 

5. Ponomarev, V.E., Yurchenko, K.A. (2021). Registry Errors and the Procedure for Correct-

ing Them (using the Municipal Formation "City of Krasnodar" as an Example) // Regional Geosys-

tems.  2. .(in Russ). 

6. Smirnova, M.A., Ivanova, O.E., Gvozdev, A.N., Gvozdev, A.N. (2025). Causes of Registry 

Errors and Methods for Correcting Them Using the Example of the City of Moscow // Moscow Eco-

nomic Journal. 2. (in Russ). 

7. Titov, B.A. (2016). Cadastral Errors Due to Non-Compliance with Labor Safety Standards / 

B.A. Titov, N.V. Rusinova // Innovative Activity: Theory and Practice. 9. 12-17. (in Russ). 

8. Lipina, L.N., Kononov, Yu.V., Trofimov, I.Yu. (2021). Methodology for correcting a reg-

istry error in the location of land plot boundaries using the example of a gardening partnership in 

Khabarovsk Krai // Bulletin of PSU named after Sholem Aleichem. 1 (42). (in Russ). 

9. Lavrennikova, O.A., Iralieva, Yu.S., Petrov, M.A., Kudryashova, Yu.N., Orlova, M.A. 

(2025). Application of GIS technologies in managing land resources of the economy. Moskovskiy 

ekonomicheskiy zhurnal. (Moscow economic journal). 10. 3. 318-338. (in Russ.). 

10. Rybalchenko, A. S. & Iralieva, Yu. S., (2025). Features of the provision of land plots for 

industrial Activities in the Buzuluksky district of the Orenburg region (an enterprise for the extraction 

of mineral resources). Samara AgroVektor (Samara AgroVector), 5, 3, 32-40. (In Russian). 

https://doi.org/10.55170/2949-3536-2025-5-3-32-40. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ʆ. ɸ. ʃʘʚʨʝʥʥʠʢʦʚʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ;  

ʖ. ʅ. ʂʫʜʨʷʰʦʚʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ.  

Information about the authors:  
O. A. Lavrennikova ï Candidate of Biological Sciences, Associate Professor. 

Yu. N. Kudryashovʘ ï Candidate of Economic Sciences, Associate Professor. 

 

ɺʢʣʘʜ ʘʚʪʦʨʦʚ: ʚʩʝ ʘʚʪʦʨʳ ʩʜʝʣʘʣʠ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʚʢʣʘʜ ʚ ʧʦʜʛʦʪʦʚʢʫ ʧʫʙʣʠʢʘʮʠʠ. 

ɸʚʪʦʨʳ ʟʘʷʚʣʷʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ. 

Contribution of the authors: the authors contributed equally to this article. 

The authors declare no conflicts of interests. 

 

https://www.elibrary.ru/contents.asp?id=80585777
https://www.elibrary.ru/contents.asp?id=80585777
https://www.elibrary.ru/contents.asp?id=80585777&selid=80585800


89 
 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ: 332.7 
 ɺɿɻʃʗɼ ʅɸ ɹʋɼʋʑɽɽ ʆʊɽʏɽʉʊɺɽʅʅʆɻʆ ɿɽʄʃɽʋʉʊʈʆʁʉʊɺɸ  

ʉ ʋʏɽʊʆʄ ʀʉʊʆʈʀʏɽʉʂʆɻʆ ʆʇʓʊɸ ɽɻʆ ʌʆʈʄʀʈʆɺɸʅʀʗ ʀ ʈɸɿɺʀʊʀʗ 

 

ʉʪʘʥʠʩʣʘʚ ɸʥʜʞʝʝʚʠʯ ʃʠʧʩʢʠ 

ʌɻɹʆʋ ɺʆ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʜʝʟʠʠ ʠ ʢʘʨʪʦʛʨʘʬʠʠ,  

ʄʦʩʢʚʘ, ʈʦʩʩʠʷ,  

lipski-sa@yandex.ru, https://orcid.org/0000-0003-1283-3723 

 

ɺ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʛʨʘʥʠʯʝʥʠʷ ʩʬʝʨʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 

ʟʝʤʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ, ʢʘʢʠʤ ʦʥʦ ʙʳʣʦ ʥʘ ʩʪʘʜʠʷʭ 

ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʚʦ ʚʨʝʤʷ ʉʪʦʣʳʧʠʥ-

ʩʢʦʡ ʘʛʨʘʨʥʦʡ ʨʝʬʦʨʤʳ) ʠ ʝʝ ʢʦʨʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʧʨʦʠʟʦʰʝʜʰʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʣʝʨʝʚʦ-

ʣʶʮʠʦʥʥʦʡ ʥʘʮʠʦʥʘʣʠʟʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʤʝʞʝʚʘʥʠʝ, ʘʛʨʘʨʥʳʝ ʠ ʟʝʤʝʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʦ 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʃʠʧʩʢʠ ʉ. ɸ. ɺʟʛʣʷʜ ʥʘ ʙʫʜʫʱʝʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩ ʫʯʝʪʦʤ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʫʩʪʨʦʡ-

ʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ : ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 89-93. 

 

A LOOK AT THE FUTURE OF RUSSIAN LAND USE PLANNING,  

TAKING INTO ACCOUNT THE HISTORICAL EXPERIENCE  

OF ITS FORMATION AND DEVELOPMENT  

 

Stanislav A. Lipski  

Moscow State University of Geodesy and Cartography, Moscow, Russia,  

lipski-sa@yandex.ru https://orcid.org/0000-0003-1283-3723 

 

Due to the high probability of limiting the scope of modern land use planning to agricultural lands, 

the article analyzes how it was at the stages of the beginning of land use planning activities in our 

country (during the Stolypin agrarian reform) and its radical transformation that occurred in the con-

text of the post-revolutionary nationalization of the land fund.. 
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ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ (ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʝʛʦ 

ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ) ʥʘʭʦʜʠʪʩʷ ʚ ʜʚʦʡʩʪʚʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʝʛʦ (ʢʣʶʯʝʚʦʡ ʜʣʷ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʠʥʩʪʨʫʤʝʥʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ) ʥʠʢʪʦ ʥʝ ʦʪʤʝʥʷʣ, ʠ ʜʘʞʝ ʧʦʯʪʠ ʚʩʝ 1990-ʝ ʛʛ. ʬʝʜʝʨʘʣʴʥʳʡ ʦʨʛʘʥ ʟʝʤʝʣʴ-

ʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʣʩʷ ʂʦʤʠʪʝʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʟʝʤʝʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʫ. ɸ ʩ 2001 ʛ. ʜʝʡʩʪʚʫʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝè. ʏʪʦ ʢʘʩʘʝʪʩʷ ʟʝʤ-

ʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʚ ʧʦʩʪʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʦʥʦ ʧʦʣʫʯʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠ-

ʪʠʝ (ʝʩʣʠ ʚ ʈʉʌʉʈ ʠʥʞʝʥʝʨʦʚ-ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ ʛʦʪʦʚʠʣʠ ʚʩʝʛʦ 5 ʚʫʟʦʚ, ʪʦ ʫʞʝ ʚ 1990-ʭ ʛʛ. 
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ʠʭ ʯʠʩʣʦ ʙʳʣʦ ʫʜʚʦʝʥʦ, ʘ ʢ ʍʍI ʚ. ʧʨʝʚʳʩʠʣʦ ʩʦʪʥʶ). ʆ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʵʪʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʜʣʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʨʝʘʣʠʟʫʝʤʳʝ ʩʝʡʯʘʩ ʛʦʩʧʨʦʛʨʘʤʤʳ: ʢʦʤ-

ʧʣʝʢʩʥʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ (ʩ 2019 ʛ.), ʵʬʬʝʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ 

ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʚʢʣʶʯʘʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʟʝ-

ʤʝʣʴ ʠ ʫʛʦʜʠʡ ï ʩ 2021 ʛ.), ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦ (ʩ 2022 ʛ.). 

ʂʨʦʤʝ ʪʦʛʦ, ʩ 2017 ʛ. ʜʝʡʩʪʚʫʶʪ ʦʩʦʙʳʝ ʧʨʘʚʠʣʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʨʘʞʜʘʥʘʤ ʫʯʘʩʪʢʦʚ ʚ ɸʨʢ-

ʪʠʯʝʩʢʦʡ ʟʦʥʝ, ʚ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ (ʠʭ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʨʦʛʨʘʤʤʘʤʠ ɸʨʢʪʠʯʝ-

ʩʢʦʛʦ ʛʝʢʪʘʨʘ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʛʝʢʪʘʨʘ) [1]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ (ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ) ʥʘ ʧʨʘʢʪʠʢʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʝ ʧʨʦʚʦ-

ʜʷʪʩʷ (ʜʘʞʝ ʫʯʘʩʪʠʝ ʚ ʥʘʟʚʘʥʥʳʭ ʛʦʩʧʨʦʛʨʘʤʤʘʭ ʩʚʝʣʦʩʴ ʢ ʧʠʣʦʪʥʳʤ ʧʨʦʝʢʪʘʤ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ʠ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʜʨʫʛʠʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠʟʲʷʪʠʡ ʠʟ ʫʢʘʟʘʥʥʦʛʦ ɿʘʢʦʥʘ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʠ çʧʦʪʝʨʷʣʠè ʫʯʘʩʪʢʠ ʠ ʪʝʨʟʦʥʳ [2; 3]. 

ɺ 2025 ʛ. ʧʨʦʠʟʦʰʣʘ ʘʢʪʠʚʠʟʘʮʠʷ ʨʘʙʦʪʳ ʥʘʜ ʥʦʚʦʡ ʨʝʜʘʢʮʠʝʡ ʵʪʦʛʦ ɿʘʢʦʥʘ (ʝʛʦ ʨʘʟʨʘ-

ʙʦʪʢʘ ʚʝʜʝʪʩʷ ʫʞʝ ʧʦʯʪʠ 8 ʣʝʪ [4; 5]), ʢʦʪʦʨʘʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʦʪʝʯʝʩʪʚʝʥʥʦʝ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʦ ʩʪʘʥʝʪ ʩʫʛʫʙʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʦ, ʥʘ ʯʪʦ ʞʝ ʙʳʣʦ ʠʟʥʘʯʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʦ ʦʪʝʯʝʩʪʚʝʥʥʦʝ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ï ʥʘ ʚʩʝ ʟʝʤʣʠ, ʠʣʠ ʪʦʣʴʢʦ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʘ ʪʘʢʞʝ, ʯʝʤ ʦʥʦ ʷʚʣʷ-

ʣʦʩʴ: 1) ʫʩʣʫʛʦʡ (ʥʘ ʝʚʨʦʧʝʡʩʢʠʡ ʤʘʥʝʨ ï ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴ, ʧʦʯʪʠ ʢʘʢ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ) 

ʣʠʙʦ 2) ʚʣʘʩʪʥʦʡ ʬʫʥʢʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʘ (ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʝʛʦ ʟʝʤʝʣʴʥʦʡ ʧʦʣʠʪʠʢʠ). 

ɸ, ʫʯʠʪʳʚʘʷ ʪʝʩʥʫʶ ʩʚʷʟʴ ʟʝʤʣʝʤʝʨʠʷ/ʤʝʞʝʚʘʥʠʷ/ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʨʘ-

ʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʦʡ ï ʪʘʢʞʝ ʠ ʩʦʩʪʦʷʥʠʝ ʵʪʦʡ ʰʢʦʣʳ.  

ʊʘʢ ʢʘʢ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʧʨʦʠʟʦʰʣʦ ʚ ʧʝʨʠʦʜ ʉʪʦʣʳʧʠʥʩʢʦʡ ʘʛʨʘʨʥʦʡ 

ʨʝʬʦʨʤʳ [6], ʘ ʝʛʦ ʢʦʨʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ï ʚ ʨʘʥʥʠʝ ʩʦʚʝʪʩʢʠʝ ʛʦʜʳ, ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʠʤʝʥʥʦ ʥʘ ʧʝʨʚʳʭ ʜʝʩʷʪʠʣʝʪʠʷʭ ʍʍ ʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʤʳ ʠʩʩʣʝʜʦʚʘʣʠ:  1)  ʩʦʩʪʘʚ 

ʟʝʤʣʝʤʝʨʥʦ-ʤʝʞʝʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʠ ʜʦ ʉʪʦʣʳʧʠʥʩʢʦʡ ʘʛʨʘʨʥʦʡ ʨʝʬʦʨʤʳ; 2) ʢʘʢʠʤ 

ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʚ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʥʘʢʘʥʫʥʝ ʝʝ ʧʨʦʚʝʜʝʥʠʷ; 3) ʢʘʢ ʧʨʦ-

ʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ 

ʥʘʟʚʘʥʥʦʡ ʨʝʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʦʰʝʜʰʫʶ ʧʨʠ ʵʪʦʤ ʝʛʦ ʣʝʛʘʣʠʟʘʮʠʶ; 4)  ʢʘʢʦʝ ʤʝʩʪʦ ʟʘʥʷʣʦ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʥʘʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʟʝʤʝʣʴʥʳʤ ʬʦʥʜʦʤ ʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʘʨ-

ʥʦʡ ʧʦʣʠʪʠʢʠ  ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʩʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠ, ʢʘʢ ʤʝʥʷʣʦʩʴ ʦʪʥʦʰʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʢ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʫ ʚ ʪʦ ʚʨʝʤʷ; 5)  ʢʘʢ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʩʩʦʚʦʡ ʢʦʣ-

ʣʝʢʪʠʚʠʟʘʮʠʠ ʢʨʝʩʪʴʷʥʩʪʚʘ.  

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʵʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʟʠʩʥʦ ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʝʝ. 

1. ʈʦʩʩʠʡʩʢʦʝ ʤʝʞʝʚʦʝ ʜʝʣʦ ʚʩʝʛʜʘ ʠʛʨʘʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʦʙʨʘʟʫʶʱʫʶ ʨʦʣʴ, ʘ ʧʨʦ-

ʬʝʩʩʠʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʝʞʝʚʠʢʦʚ ʚʣʠʷʣʘ ʥʘ ʭʘʨʘʢʪʝʨ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-

ʩʪʠ. 

2. ʄʝʞʝʚʦʝ ʜʝʣʦ ʚʩʝʛʜʘ ʥʦʩʠʣʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʪʫʩ, ʪʘʢʞʝ ʛʦʩʚʣʘʩʪʴ ʧʨʠʣʘʛʘʣʘ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ ʥʘ ʝʛʦ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ (ʚʢʣʶʯʘʷ ʤʝʞʝʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ). 

3. ʄʝʞʝʚʘʥʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʚʝʢʦʚ ʥʦʩʠʣʦ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ 

ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʦʙʦʟʥʘʯʝʥʠʝʤ ʛʨʘʥʠʮ ʟʝʤʣʝʚʣʘʜʝʥʠʡ (ʤʝʞ), ʚ ʪ.ʯ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʩʦ-

ʩʪʘʚʣʷʶʱʠʝ ʨʘʟʥʳʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ (ʥʦ ʵʪʦ ʧʦʥʷʪʠʝ ʚʧʣʦʪʴ ʜʦ ʍʍ ʚ. ʥʝ ʧʨʠʤʝʥʷʣʦʩʴ); ʚʩʝ 

ʵʪʦ ʚʨʝʤʷ ʟʝʤʣʝʤʝʨʥʦ-ʤʝʞʝʚʳʝ ʜʝʡʩʪʚʠʷ ʟʘʪʨʘʛʠʚʘʣʠ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʫʧʦʨʷʜʦʯʝʥʠʷ ʟʝʤʣʝ-

ʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʨʘʚʠʣʘ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ (ʨʝʰʝʥʠʷ, ʘʢʪʳ) ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʩʨʘʟʫ ʚʩʝ ʝʛʦ ʩʪʦʨʦʥʳ ʠ ʩʧʦʩʦʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʛʦʩʚʣʘʩʪʠ ʥʘ ʧʦʟʝʤʝʣʴʥʳʝ ʦʪʥʦʰʝ-

ʥʠʷ, ʦʭʚʘʪʳʚʘʣʠ ʠ ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢʨʝʩʪʴʷʥ; ʢʣʶʯʝʚʦʡ ʩʦ-

ʩʪʘʚʣʷʶʱʝʡ ʵʪʠʭ ʜʝʡʩʪʚʠʡ ʙʳʣʦ ʤʝʞʝʚʘʥʠʝ ʟʝʤʝʣʴ, ʠʟʥʘʯʘʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʚʰʝʝ ʥʝ ʪʦʣʴʢʦ 

ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʛʨʘʥʠʮʘʤ (ʧʨʝʜʝʣʘʤ ʚʣʘʜʝʥʠʡ), ʥʦ ʠ ʠʭ ʟʘʱʠʪʫ ï ʥʘʨʫʰʠ-

ʪʝʣʴ ʤʝʞʝʚʳʭ ʛʨʘʥʠʮ ʥʝʩ ʟʘ ʵʪʦ ʥʘʢʘʟʘʥʠʝ; ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʤʳʝ ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʫʣʴʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ ʥʝ ʙʳʣʠ ʫʚʷʟʘʥʳ ʩ 

ʙʦʣʝʝ ʚʘʞʥʳʤ ʤʝʞʝʚʘʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʙʦʣʝʝ ʦʩʪʨʳʝ ʚʦʧʨʦʩʳ (ʥʘʧʨʠʤʝʨ, 

ʟʝʤʝʣʴʥʳʝ ʩʧʦʨʳ). 
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4. ʇʨʠ ʚʩʝʡ ʚʘʞʥʦʩʪʠ ʪʘʢʩʘʮʠʦʥʥʦʡ (ʬʠʩʢʘʣʴʥʦʡ), ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʙʦʪ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦ ʥʘʟʳʚʘʣʘʩʴ ʤʝ-

ʞʝʚʘʥʠʝʤ (ʢʘʢ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ ï ʤʝʞʝʚʦʡ ʠʥʩʪʠʪʫʪ, ʨʘʥʝʝ ï ʫʯʠʣʠʱʝ), 

ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʙʝʩʩʧʦʨʥʦʩʪʴ ʛʨʘʥʠʮ ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʝʰʝʥʠʝ ʛʣʘʚʥʦʡ ʟʘʜʘʯʠ ʛʦʩʫʜʘʨʩʪʚʘ ï 

ʩʧʦʢʦʡʩʪʚʠʝ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ. 

5. ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʦʚʦʜʠʤʳʭ 

ʚʧʣʦʪʴ ʜʦ ʍʍ ʚ. ʤʝʞʝʚʳʭ ʨʘʙʦʪ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ï ʪʦʣʴʢʦ ʘʛʘʨʥʳʤ 

ʦʥʦ ʥʝ ʙʳʣʦ, ʤʝʞʝʚʘʣʠʩʴ ʠ ʦʧʠʩʳʚʘʣʠʩʴ ʠ ʛʦʨʦʜʩʢʠʝ ʟʝʤʣʠ (ʠʣʠ ʵʪʠ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʳʝ  ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʟʘʪʨʘʛʠʚʘʣʠ ʠ ʩʤʝʞʥʳʝ), ʥʦ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʞʠʣʘ ʩʝʣʴʩʢʦʡ ʞʠʟʥʴʶ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʦʧʨʦʩʳ ʪʘʢʞʝ ʥʦʩʠʣʠ ʘʛ-

ʨʘʨʥʳʡ ʭʘʨʘʢʪʝʨ; ʧʨʠ ʦʙʫʯʝʥʠʠ ʤʝʞʝʚʠʢʦʚ ʘʢʮʝʥʪʘ ʥʘ ʩʧʝʮʠʬʠʢʝ ʩʝʣʴʭʦʟʟʝʤʝʣʴ ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʠʥʳʤʠ ʥʝ ʙʳʣʦ. 

6. ɺʦʪ ʫʞʝ ʧʦʯʪʠ 250 ʣʝʪ ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʚʦʜʠʤʳʭ ʚ ʩʪʨʘʥʝ ʟʝʤʣʝʤʝʨʥʦ-ʤʝʞʝʚʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʟʜʘʥʥʦʡ ʚ 1779 ʛ. ʟʝʤʣʝʤʝʨʥʦʡ ʰʢʦʣʳ (ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ, ʥʘʫʯ-

ʥʘʷ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʘʷ ʠ ʢʫʣʴʪʫʨʥʘʷ) ʪʝʩʥʝʡʰʠʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʦʙʨʘʟʥʦ ʫʚʷʟʘʥʳ. 

7. ɼʘʞʝ ʧʨʠ ʥʘʤʝʪʠʚʰʠʡʩʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ  XIX  ʚ. ʪʝʥʜʝʥʮʠʠ ʢ ʦʭʚʘʪʫ ʤʝʞʝʚʳʤ 

ʜʝʣʦʤ ʩʤʝʞʥʳʭ ʩ ʥʠʤ ʚʠʜʦʚ ʨʘʙʦʪ ʠ ʥʘʣʠʯʠʠ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʚʦʧʨʦʩʘʤ ʧʦʚʳʰʝʥʠʷ ʢʫʣʴ-

ʪʫʨʳ ʟʝʤʣʝʜʝʣʠʷ, ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʜʦʧʦʣʥʝʥʠʶ ʢ ʤʝʞʝʚʘʥʠʶ, ʢʘ-

ʜʘʩʪʨʫ, ʢʨʝʧʦʩʪʥʳʤ ʠ ʦʮʝʥʦʯʥʳʤ ʜʝʣʘʤ ʥʦʚʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ï ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ï ʙʝʟ ʢʦʨʝʥʥʳʭ ʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʨʝʩʪʴʷʥʩʢʦʡ ʞʠʟʥʠ, 

ʚʦʰʝʜʰʠʭ ʚ ʠʩʪʦʨʠʶ ʢʘʢ ʉʪʦʣʳʧʠʥʩʢʘʷ ʘʛʨʘʨʥʘʷ ʨʝʬʦʨʤʘ; ʪ.ʝ. ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʣʝʛʘʣʠʟʘʮʠʷ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʥʦʩʠʣʠ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

8. ɿʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʝ (ʢʦʤʧʣʝʢʩʥʦʝ) ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʢʨʝʩʪʴʷʥʩʢʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʪʫ ʨʝʬʦʨʤʫ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʦʟʠʪʠʚʥʦ ʚʦʩʧʨʠʥʠʤʘʣʦʩʴ ʢʨʝʩʪʴʷʥʩʪʚʦʤ, ʘʢʪʠʚʥʦ ʧʦʜʜʝʨʞʠʚʘ-

ʣʦʩʴ ʛʦʩʚʣʘʩʪʴʶ ʠ ʦʧʠʨʘʣʦʩʴ ʥʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʝʤʳʝ ʝʶ ʧʨʘʚʦʚʳʝ ʘʢʪʳ (ʠ ʩʪʦʣʴ ʞʝ ʦʧʝ-

ʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʫʝʤʳʝ). 

9. ɺ ʫʩʣʦʚʠʷʭ ʨʝʬʦʨʤʳ ʦʙʲʝʤ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦ-ʤʝʞʝʚʳʭ ʨʘʙʦʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ, 

ʧʦʚʳʩʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʢʘʯʝʩʪʚʫ ʠ ʢʘʜʨʦʚʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ; ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʧʨʠʰʝʣʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʚʠʜʳ ʨʘʙʦʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ 

ʩʝʣʴʭʦʟʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ï  ʦʙʨʘʟʦʚʘʥʠʷ ʭʫʪʦʨʦʚ ʠ ʦʪʨʫʙʦʚ, ʣʠʢʚʠʜʘʮʠʷ ʯʝʨʝʩʧʦʣʦʩʠʮʳ. 

10. ʉʪʦʣʳʧʠʥʩʢʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʠʥʳʭ ʤʝʨ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʩʪʘʣʦ ʧʨʝʜʧʠʩʳʚʘʶʱʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʦʧʫʩʢʘʣʩʷ ʝʛʦ ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʝʱʝ ʙʦʣʝʝ ʷʚʥʳʤ ʵʪʦ ʩʪʘʣʦ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ). 

11. ʇʨʠ ʇ.ɸ.ʉʪʦʣʳʧʠʥʝ ʚʝʜʦʤʩʪʚʝʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ (ʠ ʤʝʞʝ-

ʚʦʛʦ) ʜʝʣʘ ʩʪʘʣʘ ʘʛʨʘʨʥʦʡ ï ɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʟʝʤʣʝʜʝʣʠʷ; ʘ ɸ.ʉ. ʉʪʠ-

ʰʠʥʩʢʠʡ, ʨʫʢʦʚʦʜʠʚʰʠʡ ʚ ʥʘʯʘʣʝ ʨʝʬʦʨʤʳ ʫʢʘʟʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʦʮʝʥʠʣ ʧʨʠʥʷʪʳʡ ʚ 1911 

ʛ. ɿʘʢʦʥ çʆ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝè ʢʘʢ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʚ ʠʤʝʥʥʦ ʚ ʩʬʝʨʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ (ʥʦ ʧʦ ʵʪʦʤʫ ɿʘʢʦʥʫ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ  ʤʦʛʣʠ ʚʳʧʦʣʥʷʪʴʩʷ ʪʦʣʴʢʦ 

ʥʘ ʢʨʝʩʪʴʷʥʩʢʠʭ ʟʝʤʣʷʭ ʠ ʜʘʞʝ ʥʝ ʪʦʣʴʢʦ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ [7, ʩ. 21]). 

12. ʇʦʩʣʝʨʝʚʦʣʶʮʠʦʥʥʳʝ ʩʦʮʠʘʣʠʟʘʮʠʷ, ʘ ʟʘʪʝʤ ʠ ʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʟʝʤʣʠ, ʛʦʩʧʦʣʠʪʠʢʘ 

ʧʦ ʝʝ ʫʨʘʚʥʠʪʝʣʴʥʦ-ʪʨʫʜʦʚʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ  ʧʦʪʨʝʙʦʚʘʣʠ ʥʦʚʦʛʦ, ʠʜʝʦʣʦʛʠʟʠʨʦʚʘʥʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʢʘʢ ʦʪʤʝʪʠʣ ʚ 1930 ʛ. ʀ.ɼ. ʐʫʣʝʡʢʠʥ 

çʤʳ ʪʝʤ ʩʘʤʳʤ ʜʦʣʞʥʳ ʙʳʣʠ ʧʦʩʪʘʚʠʪʴ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʷʚʣʷʶʱʝʝʩʷ ʚ ʢʣʘʩʩʦʚʦʤ ʦʙʱʝʩʪʚʝ 

ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʥʪʝʨʝ-

ʩʘʭ ʛʦʩʧʦʜʩʪʚʫʶʱʝʛʦ ʢʣʘʩʩʘè [8, ʩ. 3]); ʥʦ ʚ ʩʘʤʳʭ ʧʝʨʚʳʭ ʘʢʪʘʭ ʩʦʚʝʪʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ 

ʢʦʪʦʨʳʭ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʦʩʥʦʚʳ ʥʦʚʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʩʪʨʦʷ (ɼʝʢʨʝʪ çʆ ʟʝʤʣʝè 1917 ʛ., ʜʝʢʨʝʪ 

çʆ ʩʦʮʠʘʣʠʟʘʮʠʠ ʟʝʤʣʠè 1918 ʛ.), ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʥʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʥʘ ʧʨʘʢʪʠʢʝ ʪʦʛʜʘ ʦʥʦ 

ʙʳʣʦ ʚ ʩʦʩʪʦʷʥʠʠ ʫʧʘʜʢʘ. 

13. ʆʩʥʦʚʥʳʤʠ ʘʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʟʘʢʨʝʧʠʚʰʠʤʠ ʬʫʥʢʮʠʦʥʘʣ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʨʘʥ-

ʥʝʩʦʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʣʠ ʇʦʣʦʞʝʥʠʝ ʦ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʠ ʦ ʤʝʨʘʭ ʧʝʨʝ-

ʭʦʜʘ ʢ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʟʝʤʣʝʜʝʣʠʶ 1919 ʛ., ɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʉʌʉʈ 1922 ʛ. ʠ ʆʙʱʠʝ 
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ʥʘʯʘʣʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ 1928 ʛ.; ʫʢʘʟʘʥʥʳʝ ʘʢʪʳ, ʦʪʨʘʞʘʷ ʠʟʤʝʥʝʥʠʷ ʧʦ-

ʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʨʝʩʪʴʷʥʩʪʚʫ (ʧʨʦʜʨʘʟʚʝʨʩʪʢʘ ï ʅʕʇ ï ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʷ 

ʢʨʝʩʪʴʷʥʩʪʚʘ),  ʧʦ ʨʘʟʥʦʤʫ ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʝʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʢʨʝʩʪʴʷʥ ʠ ʜʨʫʛʠʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʧʨʠʥʫʜʠʪʝʣʴʥʦʩʪʴ, ʜʦʙʨʦʚʦʣʴʥʦʩʪʴ, ʧʨʠ-

ʦʨʠʪʝʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʜʨ.). 

14. ɺʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʝʨʝʩʤʦʪʨʘ ʨʷʜʘ ʧʦʣʦʞʝʥʠʡ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ (ʧʦ ʤʝʨʝ ʠʟʜʘʥʠʷ ʥʦʚʳʭ), ʚʩʝ ʦʥʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʩʠʣʠʚʘʣʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦ-

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʝʛʦ ʧʨʠʦʨʠʪʝʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʜʨʫʛʠʭ ʨʝʛʫ-

ʣʷʪʦʨʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

15. ɺ 1920-ʝ ʛʛ. ʤʝʞʝʚʘʥʠʝ ʧʝʨʝʩʪʘʣʦ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʚʠʜʦʤ ʨʘʙʦʪ ʠ ʚʦʰʣʦ ʚ 

ʩʦʩʪʘʚ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʪʦʛʜʘ ʞʝ ʩʦʚʝʪʩʢʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʰʠʨʝ, ʯʝʤ ʦʥ ʩʘʤ ʞʝ ʠ ʦʧʨʝʜʝʣʠʣ (ʧʦ ɿʝʤʝʣʴʥʦʤʫ 

ʢʦʜʝʢʩʫ ʈʉʌʉʈ 1922 ʛ. ʥʘʨʷʜʫ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʦʤ ʪʘʢʞʝ ʩʯʠʪʘʣʠʩʴ ʟʝʤʝʣʴʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ (ʫʯʝʪ) ʠ ʨʘʩʩʤʦʪʨʝʥʠʝ ʟʝʤʝʣʴʥʳʭ ʩʧʦ-

ʨʦʚ). 

16. ʍʘʨʘʢʪʝʨ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ 1920-ʝ ʛʛ. ʦʩʪʘʚʘʣʩʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ, ʥʦ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʴʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʪʘʢʞʝ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʤʝʞʝʚʳʝ ʨʘʙʦʪʳ ʥʘ ʟʝʤʣʷʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ 

ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʦʤ (ʚ ʪ.ʯ. ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʳ), ʪ.ʝ. ʥʘ 

ʩʝʣʴʭʦʟʟʝʤʣʷʭ ʚʳʧʦʣʥʷʣʠʩʴ ʚʩʝ ʚʠʜʳ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʘ ʥʘ ʠʥʳʭ ï ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ 

(ʟʝʤʝʣʴʥʦ-ʫʯʝʪʥʳʝ ʠ ʤʝʞʝʚʳʝ). 

17. ɸʥʘʣʠʟ ʪʝʤʘʪʠʢʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ 1920-ʝ ʛʛ. ɻʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʧʝʨʝʩʝʣʝʥʠʷ (ɻʦʩʟʝʤʢʦʣʦ-

ʥʠʪ) ʧʦʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʭʚʘʪʳʚʘʣʘ ʠ ʠʥʳʝ ʥʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ (ʠʭ 

ʜʘʞʝ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ), ʥʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʵʪʦ ʙʳʣ ʥʝ ʩʫʛʫʙʦ ʟʝʤʣʝ-

ʫʩʪʨʦʠʪʝʣʴʥʳʡ ʅʀʀ, ʘ ʧʝʨʚʳʝ 4 ʛʦʜʘ ï ʚʦʦʙʱʝ ʥʝ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʡ. 

18. ʉʠʩʪʝʤʘ ʩʦʚʝʪʩʢʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ (ʢʘʢ ʠ ʠʥʳʝ ʠʥʩʪʠʪʫʪʳ ʤʦʣʦʜʦʡ ʩʦʚʝʪʩʢʦʡ ʚʣʘ-

ʩʪʠ) ʦʢʘʟʘʣʘʩʴ ʩʧʦʩʦʙʥʘ, ʭʦʪʷ ʠ ʮʝʥʦʡ ʥʝʢʦʪʦʨʦʛʦ ʫʧʨʦʱʝʥʠʷ ʩʦʩʪʘʚʘ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ, ʘʜʘʧʪʠ-

ʨʦʚʘʪʴʩʷ ʢ ʨʘʜʠʢʘʣʴʥʦ ʠ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʚʰʝʡʩʷ ʘʛʨʦʧʦʣʠʪʠʢʝ ʛʦʩʫʜʘʨʩʪʚʘ (ʧʦʯʪʠ ʜʝʩʷʪʠ-

ʣʝʪʠʝ ʜʦ ʵʪʦʛʦ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʷ ʙʳʣʘ ʜʦʙʨʦʚʦʣʴʥʳʤ ʜʝʣʦʤ, ʥʝ ʧʦʣʴʟʫʶʱʠʤʩʷ ʧʦʜʜʝʨʞʢʦʡ 

ʢʨʝʩʪʴʷʥʩʢʠʭ ʤʘʩʩ, ʘ ʟʘ 2-3 ʛʦʜʘ ʦʭʚʘʪʠʣʘ ʙʦʣʴʰʫʶ ʠʭ ʯʘʩʪʴ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤʠ ʟʝ-

ʤʝʣʴ). ɺ ʫʩʣʦʚʠʷʭ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʢʨʝʩʪʴʷʥʩʪʚʘ ʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʠ ʧʦʣʫ-

ʯʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʝ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ (ʟʝʤʣʝʫʢʘʟʘʥʠʷ, ʫʛʣʫʙ-

ʣʝʥʥʦʝ ʠ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ), ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʝʨʘʪʠʚʥʦ ʨʝʰʘʪʴ ʪʝʢʫʱʠʝ 

ʧʨʦʙʣʝʤʳ ʚ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʨʘʙʦʪ). ʇʨʠʯʝʤ ʧʨʦʮʝʩʩ ʤʘʩʩʦʚʦʡ ʢʦʣʣʝʢʪʠʚʠʟʘʮʠʠ ʢʨʝʩʪʴʷʥ-

ʩʪʚʘ ʦʙʫʩʣʦʚʠʣ ʝʱʝ ʙʦʣʝʝ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ ʯʝʤ ʚ ʧʨʝʞʥʠʝ ʧʝʨʠʦʜʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ 

ʩʫʱʥʦʩʪʴ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʚʳʨʘʞʘʣʦʩʴ ʚ ʩʦ-

ʜʝʨʞʘʥʠʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʝʡ; ʚ ʧʦʜʯʠʥʝʥʠʠ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʦʶʟʥʦʤʫ ʅʘʨʢʦʤʟʝʤʫ ʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ɻʦʩʟʝʤʪʨʝʩʪʘ; ʚ ʩʦ-

ʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ɺʋɿʘ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʫʢʘʟʘʥʥʦʤʫ 

ʥʘʨʢʦʤʘʪʫ, ʘ ʪʘʢʞʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʠʩʘʥʠʡ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʥʠʭ ʛʦʩʘʛʨʦʧʦʣʠʪʠʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʙʱʠʤ ʚʳʚʦʜʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʦʩʩʠʡʩʢʦʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ ʚʦʟʥʠʢʣʦ ʥʘ ʙʘʟʝ ʤʥʦʛʦ-

ʚʝʢʦʚʦʛʦ ʦʧʳʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʞʝʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʫʯʘʩʪʢʦʚ ï ʢʘʢ ʤʝʨʘ ʩʦʜʝʡʩʪʚʠʷ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʶ ʉʪʦʣʳʧʠʥʩʢʦʡ ʘʛʨʘʨʥʦʡ ʨʝʬʦʨʤʳ, ʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʨʝʚʦʣʶʮʠʦʥʥʦʡ  ʥʘʮʠʦ-

ʥʘʣʠʟʘʮʠʠ ʚʩʝʭ ʟʝʤʝʣʴ ʚ ʩʪʨʘʥʝ ʩʪʘʣʦ ʩʝʨʜʮʝʚʠʥʦʡ ʚ ʢʦʤʧʣʝʢʩʝ ʤʝʨ ʟʝʤʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʭʚʘʪʳʚʘʷ ʣʠʰʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʟʝʤʣʠ.; ʥʳʥʝʰʥʝʝ ʞʝ ʧʨʝʜʣʦʞʝʥʠʝ ʩʘʢ-

ʮʝʥʪʠʨʦʚʘʪʴ ʥʦʚʫʶ ʨʝʜʘʢʮʠʶ ɿʘʢʦʥʘ ʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ (ʠʟʤʝʥʠʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʝʛʦ ʥʘʟʚʘʥʠʝ) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʦʙʦʩʥʦ-

ʚʘʥʥʳʤ, ʦʪʚʝʯʘʶʱʠʤ ʢʘʢ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʦʧʳʪʫ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʪʘʢ ʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤ ʪʝʢʫʱʝʛʦ ʤʦʤʝʥʪʘ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʧʝʨʝʚʦʜʘ ʟʘʣʝʩʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ɸʥʘʣʠʟʠʨʫ-

ʶʪʩʷ ʢʨʠʪʝʨʠʠ ʦʪʥʝʩʝʥʠʷ ʫʯʘʩʪʢʦʚ ʢ ʟʘʣʝʩʝʥʥʳʤ, ʵʚʦʣʶʮʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʜʝʪʘʣʴʥʘʷ ʧʨʦʮʝʜʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʟʘʷʚʠʪʝʣʷ ʩ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʦʤ ʠ ʨʝʛʠʦʥʘʣʴ-

ʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʝʨʝʯʥʶ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʦʢʫʤʝʥʪʦʚ, ʦʩʥʦʚʘʥʠʷʤ ʜʣʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʵʢʩʧʝʨʪʠʟ (ʚʢʣʶʯʘʷ ʵʢʦʣʦʛʠʯʝʩʢʫʶ) ʠ ʧʨʘ-

ʚʦʚʳʤ ʘʩʧʝʢʪʘʤ ʦʪʢʘʟʘ ʚ ʧʝʨʝʚʦʜʝ. ʈʘʙʦʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʘʢʪʦʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʜʘʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ.  
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ʂ ʣʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ, ʧʦʢʨʳʪʳʝ ʜʨʝʚʝʩʥʦʡ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʴʶ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʥʝʩʝʥʠʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʢ ʢʘʪʝʛʦʨʠʠ ʟʘʣʝʩʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʦ-

ʚʦʢʫʧʥʦʩʪʴ ʪʘʢʩʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,5 ʛʘ, ʧʨʦʝʢʪʠʚ-

ʥʦʝ ʧʦʢʨʳʪʠʝ ʜʨʝʚʝʩʥʳʤ ʧʦʣʦʛʦʤ ï ʥʝ ʤʝʥʝʝ 75 % ʪʝʨʨʠʪʦʨʠʠ, ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʜʨʝʚʝʩʥʦʛʦ 

ʠ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʦʚ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 0,8-1,0, ʘ ʚʳʩʦʪʘ ʜʝʨʝʚʴʝʚ ï ʧʨʝʚʳʰʘʪʴ 5 

ʤʝʪʨʦʚ. 

ʅʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʝʨʝʚʦʜʫ ʟʘʣʝʩʝʥʥʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ ʚ ʩʦʩʪʘʚ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɼʦ 2020 ʛʦʜʘ ʤʠ-

ʥʠʤʘʣʴʥʳʡ ʧʦʨʦʛ ʧʦʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʩʦʩʪʘʚʣʷʣ 

50 %. ʉ 2020 ʛʦʜʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʧʦʚʳʰʝʥ ʜʦ 75 %. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʚ ʥʦʨʤʘ-

ʪʠʚʥʫʶ ʙʘʟʫ ʙʳʣʠ ʚʚʝʜʝʥʳ ʢʨʠʪʝʨʠʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʳʩʦʪʳ ʜʨʝʚʦʩʪʦʷ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʤʢʥʫʪʦ-

ʩʪʠ ʢʨʦʥ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ʋʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʤʝʭʘʥʠʟʤʦʤ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʤ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʦʚʣʝʯʝ-

ʥʠʷ ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ ʦʙʨʘʪʥʦ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʫʞʝʩʪʦʯʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʚʦʜʘ ʟʘʣʝʩʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʠʟ ʦʙʦʨʦʪʘ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʀʥʠʮʠʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʜʣʷ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʣʝʩʥʦʡ ʬʦʥʜ ʷʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʟʘʷʚʣʝʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ 

ʋʧʨʘʚʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʤʫ ʠ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤʫ ʥʘʜʟʦʨʫ (ʈʦʩʩʝʣʴ-

ʭʦʟʥʘʜʟʦʨ). ʊʠʧʦʚʘʷ ʬʦʨʤʘ ʟʘʷʚʣʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 1509 ʦʪ 21.09.2020 [5]. ɼʦʧʫʩʢʘʝʪʩʷ ʢʘʢ ʧʦʜʘʯʘ ʜʦʢʫʤʝʥʪʘ ʥʘ ʙʫʤʘʞʥʦʤ 

ʥʦʩʠʪʝʣʝ (ʧʦʯʪʦʚʳʤ ʦʪʧʨʘʚʣʝʥʠʝʤ), ʪʘʢ ʠ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʩʝʪʴ çʀʥʪʝʨʥʝʪè. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʝʨʚʠʯʥʦʡ ʧʨʦʚʝʨʢʠ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʫʧʦʣʥʦʤʦʯʝʥ-

ʥʳʝ ʜʦʣʞʥʦʩʪʥʳʝ ʣʠʮʘ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʧʨʠʥʠʤʘʶʪ ʟʘʷʚʣʝʥʠʝ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ. 

ɸʣʛʦʨʠʪʤ ʧʝʨʝʚʦʜʘ ʟʘʣʝʩʝʥʥʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ 

ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 
 

ʈʠʩ. 1. ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ ʟʘʣʝʩʝʥʥʳʭ ʩʝʣʴʭʦʟʟʝʤʝʣʴ ʚ ʣʝʩʬʦʥʜ 

ʇʦʜʘʯʘ ʟʘʷʚʣʝʥʠʷ ʥʘ ʚʳʚʦʜ ʟʘʣʝʩʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ ʚ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ 

ɺʳʧʠʩʢʘ ʠʟ ɽɻʈʅ ʥʘ ɿʋ 
ʇʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʜʦ-

ʢʫʤʝʥʪʳ ʥʘ ɿʋ 

ʉʦʛʣʘʩʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘ ɿʋ ʌʦʪʦ- ʠʣʠ ʚʠʜʝʦʩʲʝʤʢʘ ɿʋ 

ʆʪʧʨʘʚʢʘ ʜʦʢʫʤʝʥʪʦʚ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʦʤ ʥʘ ʢʦʤʠʩʩʠʶ ʨʝʛʠ-

ʦʥʘʣʴʥʦʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʇʨʦʚʝʨʢʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ 

ʠʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʨʠʪʝʨʠʷʤ ʦʪʥʝʩʝʥʠʷ ʠʭ ʢ ʣʝʩʘʤ 

ʇʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ 

ʋʚʝʜʦʤʣʷʶʪʩʷ ʚʩʝ ʥʝʦʙʭʦʜʠ-

ʤʳʝ ʚʝʜʦʤʩʪʚʘ ʦʙ ʠʩʢʣʶʯʝ-

ʥʠʠ ɿʋ ʠʟ ʩ/ʭ ʦʙʦʨʦʪʘ. 

ʆʪʨʠʮʘʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ 

ʆʪʧʨʘʚʢʘ ʚʣʘʜʝʣʴʮʫ ɿʋ ʧʨʝʜ-

ʧʠʩʘʥʠʷ ʦʙ ʫʩʪʨʘʥʝʥʠʠ ʟʘʣʝʩʝ-

ʥʠʷ ʫʯʘʩʪʢʘ. 
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ʂ ʟʘʷʚʣʝʥʠʶ ʦʙ ʠʩʢʣʶʯʝʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʟʘʣʝʩʝʥʥʦʩʪʴʶ ʧʨʠʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ, ʧʦʢʘʟʘʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩ. 2. ʇʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʝʨʝʚʦʜʘ ʟʘʣʝʩʝʥʥʳʭ ʩʝʣʴʭʦʟʟʝʤʝʣʴ ʚ ʣʝʩʥʦʡ ʬʦʥʜ 

 

ɿʘʷʚʠʪʝʣʷʤʠ ʚʳʩʪʫʧʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ (ʚʢʣʶʯʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝ-

ʣʝʡ) ʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʫʩʣʫʛʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ; 

ʧʨʝʜʝʣʴʥʳʡ ʩʨʦʢ ʝʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʚʘ ʤʝʩʷʮʘ. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʨʷʜʦʢ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʬʦʪʦ- ʠ ʚʠʜʝʦʩʲʝʤʢʠ: ʬʠʢʩʘʮʠʷ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦ ʧʝ-

ʨʠʤʝʪʨʫ ʫʯʘʩʪʢʘ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ, ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʧʦʚʦʨʦʪʥʳʤ ʪʦʯ-

ʢʘʤ ʛʨʘʥʠʮ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝʥʥʦʡ ʙʘʟʳ. 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʚʝʨʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʥʘʧʨʘʚʣʷʝʪ ʤʘʪʝʨʠʘʣʳ ʥʘ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ʢʦʤʠʩʩʠʶ, ʬʦʨʤʠʨʫʝʤʫʶ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʄʠʥʠ-

ʩʪʝʨʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 

ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʠ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʨʠʪʝʨʠʷʤ ʦʪʥʝʩʝʥʠʷ ʢ ʣʝ-

ʩʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ. 

ɺ ʨʘʤʢʘʭ ʚʝʨʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʫʧʦʣ-

ʥʦʤʦʯʝʥʳ ʧʨʦʚʦʜʠʪʴ ʥʘʪʫʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʘ (ʚʳʝʟʜ ʥʘ ʤʝʩʪʥʦʩʪʴ) ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʪʘʢ-

ʩʘʮʠʦʥʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʦʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪʳ ʜʝʨʝʚʴʝʚ, ʩʦʤʢʥʫʪʦʩʪʠ ʢʨʦʥ ʠ ʠʥʳʭ ʧʘʨʘʤʝʪʨʦʚ). 

ʇʨʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʟʘʷʚʣʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚʳʥʦʩʠʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʚʦʜʘ 

ʫʯʘʩʪʢʘ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʫʚʝʜʦʤʣʷʶʪʩʷ 

ʚʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚʝʜʦʤʩʪʚʘ ʦʙ ʠʟʤʝʥʝʥʠʠ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʚ ʩʚʷʟʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʬʘʢ-

ʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ ʩʣʫʯʘʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ (ʢʦʛʜʘ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝʜʦʩʪʘʪʦʯʥʳ 

ʜʣʷ ʧʝʨʝʚʦʜʘ ʚ ʣʝʩʥʦʡ ʬʦʥʜ, ʥʦ ʨʘʩʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʟʘʨʘʩʪʘʥʠʝ) ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʶ ʚʳʜʘʝʪʩʷ 

ʧʨʝʜʧʠʩʘʥʠʝ ʦʙ ʫʩʪʨʘʥʝʥʠʠ ʟʘʨʘʩʪʘʥʠʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɼʘʥʥʘʷ 

ʤʝʨʘ ʦʙʷʟʳʚʘʝʪ ʩʦʙʩʪʚʝʥʥʠʢʘ ʧʨʦʚʝʩʪʠ ʨʘʩʯʠʩʪʢʫ ʫʯʘʩʪʢʘ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʠʟʤʝʥʝʥʠʷ 

ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ. 

ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʮʝʜʫʨʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʪʘʢʞʝ ʚʝʜʦʤʩʪʚʝʥʥʳʤ ʘʢʪʦʤ ï ʇʨʠʢʘʟʦʤ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 22.03.2024 ˉ 543 [6]. ɼʘʥ-

ʥʳʡ ʜʦʢʫʤʝʥʪ ʫʪʚʝʨʞʜʘʝʪ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʨʝʛʣʘʤʝʥʪ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ɺʳʧʠʩʢʘ ʠʟ ɽɻʈʅ ʥʘ ɿʋ

ʇʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʥʘ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ (ʚ ʩʣʫʯʘʷʭ, ʝʩʣʠ 
ʩʚʝʜʝʥʠʷ ʦ ʧʨʘʚʘʭ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ɽɻʈʅ)

ʅʦʪʘʨʠʘʣʴʥʦ ʫʜʦʩʪʦʚʝʨʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ 
ʩʦʚʝʨʰʝ-ʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʧʝʨʝʚʦʜʫ, ʝʩʣʠ ʟʘʷʚʣʝʥʠʝ ʧʦʜʘʝʪʩʷ ʠʥʳʤ ʟʘʢʦʥʥʳʤ 
ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʤ 

ɼʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʧʦʣʥʦʤʦʯʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʟʘʷʚʠʪʝʣʷ 
(ʜʦʚʝʨʝʥʥʦʩʪʴ), ʧʨʠ ʧʦʜʘʯʝ ʟʘʷʚʣʝʥʠʷ ʯʝʨʝʟ ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʣʠʮʦ

ɿʘʚʝʨʝʥʥʳʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʝʨʝʚʦʜ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʜʦʢʫʤʝʥʪʦʚ ʦ 
ʛʦʩʫ-ʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʝʩʣʠ ʟʘʷʚʠʪʝʣʝʤ ʚʳʩʪʫʧʘʝʪ 
ʠʥʦʩʪʨʘʥʥʦʝ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ

ʄʘʪʝʨʠʘʣʳ ʬʦʪʦ-ʠʣʠ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ
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ʫʩʣʫʛʠ çʇʝʨʝʚʦʜ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶè (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʟʝʤʣʷʤ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʯʘʩʪʥʦʡ, ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ). ʈʝʛʣʘʤʝʥʪ 

ʜʝʪʘʣʠʟʠʨʫʝʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʩʨʦʢʠ ʠʭ ʠʩʧʦʣʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʨʷʜʦʢ ʤʝʞʚʝ-

ʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

ʈʘʩʩʤʦʪʨʝʥʠʝ ʚʦʧʨʦʩʘ ʦ ʧʝʨʝʚʦʜʝ ʠʥʠʮʠʠʨʫʝʪʩʷ ʭʦʜʘʪʘʡʩʪʚʦʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʛʦ ʣʠʮʘ 

ʠ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʜʦ 69 ʜʥʝʡ ʩ ʜʘʪʳ ʨʝʛʠʩʪʨʘʮʠʠ ʟʘʷʚʣʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʧʨʠʥʷʪʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʨʝʰʝʥʠʷ ʦʨʛʘʥ ʦʪʢʘʟʳʚʘʝʪ ʚ ʧʝʨʝʚʦʜʝ. 

ʆʩʥʦʚʘʥʠʷ ʜʣʷ ʦʪʢʘʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʩʪʘʪʴʝʡ 2 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 172-ʌɿ [4] 

ʠ ʚʢʣʶʯʘʶʪ: 

- ʆʙʨʘʱʝʥʠʝ ʥʝʥʘʜʣʝʞʘʱʝʛʦ ʣʠʮʘ. ɺ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʥʝʥʘʜʣʝʞʘʱʠʤ 

ʣʠʮʦʤ ʧʨʠʟʥʘʶʪʩʷ: ʥʝʜʝʝʩʧʦʩʦʙʥʳʝ ʛʨʘʞʜʘʥʝ; ʣʠʮʘ, ʜʝʡʩʪʚʫʶʱʠʝ ʙʝʟ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʧʦʣ-

ʥʦʤʦʯʠʡ; ʩʫʙʲʝʢʪʳ, ʥʝ ʚʭʦʜʷʱʠʝ ʚ ʢʨʫʛ ʟʘʢʦʥʥʳʭ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ. 

- ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʟʝʤʝʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʘ ʧʦ ʩʦʩʪʘʚʫ, ʬʦʨʤʝ ʠʣʠ ʩʦʜʝʨʞʘʥʠʶ. 

ʇʨʠ ʵʪʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪ ʧʝʨʝʯʝʥʴ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʦʙʷʟʘʪʝʣʴʥʳʝ ʠ ʬʘ-

ʢʫʣʴʪʘʪʠʚʥʳʝ. ʆʪʢʘʟ ʧʦ ʦʩʥʦʚʘʥʠʶ ʥʝʧʦʣʥʦʪʳ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ ʜʦʧʫʩʪʠʤ, ʦʜʥʘʢʦ ʥʝ ʧʦʜ-

ʣʝʞʠʪ ʨʘʩʰʠʨʠʪʝʣʴʥʦʤʫ ʪʦʣʢʦʚʘʥʠʶ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʘʤʠʤ ʟʘʷʚʠʪʝʣʝʤ 

ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʦʢʫʤʝʥʪ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʣʠʯʥʦʩʪʴ. ʀʥʳʝ ʥʝʜʦʩʪʘʶʱʠʝ ʩʚʝʜʝʥʠʷ 

ʠ ʜʦʢʫʤʝʥʪʳ ʦʨʛʘʥ ʚʣʘʩʪʠ ʦʙʷʟʘʥ ʟʘʧʨʘʰʠʚʘʪʴ ʚ ʧʦʨʷʜʢʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʨʘʩʧʦʣʘʛʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʥ-

ʥʳʤʠ. 

ʆʪʢʘʟ ʚ ʧʝʨʝʚʦʜʝ ʪʘʢʞʝ ʦʬʦʨʤʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ (ʜʣʷ ʩʣʫʯʘʝʚ, ʧʨʷʤʦ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʬʝʜʝʨʘʣʴ-

ʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ). ʍʦʪʷ ʚ ʧʝʨʝʯʥʝ ʦʩʥʦʚʘʥʠʡ ʧʨʷʤʦ ʥʝ ʫʧʦʤʠʥʘʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʵʢʦ-

ʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʝʝ ʟʥʘʯʝʥʠʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ʩʪʘʪʴʝ 25 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 23.11.1995 

ˉ 174-ʌɿ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè [3]. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʵʢʩʧʝʨʪʠʟʳ ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʨʝʛʣʘʤʝʥʪʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʢʘʟʘʥʥʳʤ ʟʘʢʦʥʦʤ, ʘ ʝʝ ʟʘʢʣʶʯʝʥʠʝ ʧʦʜ-

ʣʝʞʠʪ ʨʘʩʩʤʦʪʨʝʥʠʶ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʢʩʧʝʨʪʠʟʳ ʚʭʦʜʠʪ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʈʦʩʩʝʣʴʭʦʟʥʘʜ-

ʟʦʨʘ. 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ ʪʘʢʞʝ ʩʚʝʨʷʝʪʩʷ ʩ ʥʦʨʤʘʤʠ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ [1] ʠ ʌʝ-

ʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝè ʦʪ 18.06.2001 ˉ 78-ʌɿ [2]. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʪʢʘʟʘ 

ʩʣʫʞʠʪ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʠʩʧʨʘʰʠʚʘʝʤʦʛʦ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʢʫʤʝʥ-

ʪʘʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʠʤʝʥʥʦ: 

- ʜʦʢʫʤʝʥʪʘʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ), ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʘʤ ʛʦʨʦʜʩʢʠʭ ʦʢʨʫʛʦʚ ʠ ʧʦʩʝʣʝʥʠʡ; 

- ʤʘʪʝʨʠʘʣʘʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ (ʛʝʥʝʨʘʣʴʥʳʤ ʩʭʝʤʘʤ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ 

ʦʙʲʝʢʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʧʨʦʝʢʪʘʤ ʚʥʫʪʨʠʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ). 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʝʨʝʚʦʜ ʟʘʣʝʩʝʥʥʳʭ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʩʪʫʧʝʥ-

ʯʘʪʫʶ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʫʶ ʢʘʢ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ, ʪʘʢ ʠ 

ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʂʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʘʩʪʢʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʘʢʩʘʮʠʦʥʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʧʣʦʱʘʜʴ, ʚʳʩʦʪʘ ʜʨʝʚʦʩʪʦʷ, 

ʩʦʤʢʥʫʪʦʩʪʴ ʢʨʦʥ ʠ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ), ʢʦʪʦʨʳʝ ʩ 2020 ʛʦʜʘ ʧʨʝʪʝʨʧʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʞʝʩʪʦʯʝʥʠʝ ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʟʝʤʝʣʴ ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʭ ʚʦʚʣʝʯʝʥʠʷ 

ʚ ʦʙʦʨʦʪ. 

ʇʨʦʮʝʜʫʨʘ ʚʢʣʶʯʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʷʚʠʪʝʣʷ ʩ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦ-

ʨʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʜʦʢʫ-

ʤʝʥʪʘʣʴʥʫʶ ʬʠʢʩʘʮʠʶ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʢʘ, ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ, ʚ ʨʷʜʝ ʩʣʫ-

ʯʘʝʚ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʢʩʧʝʨʪʠʟʫ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʜʝʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʧʝ-
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ʨʝʯʝʥʴ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʪʢʘʟʘ ʚ ʧʝʨʝʚʦʜʝ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʪʘʪʫʩ ʟʘʷʚʠ-

ʪʝʣʷ, ʧʦʣʥʦʪʘ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʧʨʘʰʠʚʘʝʤʦʛʦ 

ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʦʢʫʤʝʥʪʘʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʠʥʪʝʨʝ-

ʩʘʤʠ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
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5. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 1509 ʦʪ 21.09.2020 (ʨʝʜ. ʦʪ 

13.03.2025) çʆʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʦʭʨʘʥʳ, ʟʘʱʠʪʳ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʚ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

6. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 22.03.2024 

ˉ 543 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʠʤʫ-

ʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʫʩʣʫʛʠ çʇʝʨʝʚʦʜ ʟʝʤʝʣʴ ʠʟ ʦʜ-

ʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ ʚ ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘ-

ʩʪʠ, ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʠ ʯʘʩʪʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ, ʟʝʤʝʣʴ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥʘ, ʟʘ ʠʩʢʣʶʯʝ-

ʥʠʝʤ ʟʝʤʝʣʴ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʝʜʝʨʘʣʴʥʳʭ ʥʫʞʜèè // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ 

ʫʯʝʪ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʧʨʠ ʠʭ ʧʝʨʝʚʦʜʝ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʧʦʜʛʦʪʦʚʢʫ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʝ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʈʦʩʨʝʝʩʪʨʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʶ ʩʠʩʪʝʤʥʳʭ ʧʨʦ-

ʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʢʘʜʘʩʪʨʦʚʦʤ ʫʯʝʪʝ (ʥʝʧʦʣʥʦʪʘ ʜʘʥʥʳʭ ɽɻʈʅ, ʨʘʩʭʦʞʜʝʥʠʝ ʧʣʦʱʘ-

ʜʝʡ, ʥʝʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ çʩʝʣʴʩʢʠʤ ʣʝʩʘʤè), ʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʠʭ ʫʩʪʨʘʥʝʥʠʷ.   

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʂʋ, ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ, ɽɻʈʅ, ʧʝʨʝʚʦʜ ʟʝʤʝʣʴ 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʆʩʦʨʛʠʥʘ ʆ. ʅ. ʂʘʜʘʩʪʨʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʝʨʝʚʦʜʘ ʩʝʣʴʩʢʦʭʦʟ̫ʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ ʚ ʣʝʩʥʦʡ ʬʦʥʜ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ: 

ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 99-104. 

 

CADASTRE SUPPORT FOR THE TRANSFER  

OF AGRICULTURAL LAND TO THE FOREST FUND  

 

Olga N. Osorgina 
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Osorginaon@mail.ru 

 

The article discusses the procedure for registering land (forest) plots on the state cadastral register 

when they are transferred from agricultural lands to the category of forest lands. The sequence of 

cadastral production stages is analyzed, including the preparation of permits, carrying out land man-

agement work and interaction with Rosreestr using specialized software. Special attention is paid to 

identifying systemic problems that arise during cadastral registration (incompleteness of the EGRN 

data, area discrepancies, and non-actualized information on "rural forests"), and justifies the need for 

interdepartmental cooperation to eliminate them. 

 

Keywords: state cadastral registration, forest lands, cadastral engineer, Unified State Register of Real 

Estate, land transfer. 

 

For citation:  Osorgina, O. N. (2026). Cadastral support for the transfer of agricultural land to the 

forest fund. Innovative development of land management 26': collection of scientific papers. (pp. 99-

104). Kinel: PLC Samara SAU (in Russ.). 

 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʩʦʩʪʘʚʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʟʘʚʝʨʰʘʝʪʩʷ ʝʛʦ ʢʘʜʘʩʪʨʦʚʳʤ ʫʯʝʪʦʤ ʚ ʥʦʚʦʤ 

ʧʨʘʚʦʚʦʤ ʩʪʘʪʫʩʝ [4]. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʧʷʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ (ʨʠʩ. 1): 
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ʈʠʩ. 1. ʂʘʜʘʩʪʨʦʚʘʷ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ 

 

1) ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʠʥʠʮʠʘʮʠʷ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʚʦʜʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘ-

ʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɿʘʠʥʪʝʨʝʩʦʚʘʥʥʦʝ ʣʠʮʦ (ʧʨʘʚʦʦʙʣʘ-

ʜʘʪʝʣʴ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ) ʦʙʨʘʱʘʝʪʩʷ ʩ ʟʘʷʚʣʝʥʠʝʤ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʡ ʦʨʛʘʥ ʠʩʧʦʣʥʠʪʝʣʴ-

ʥʦʡ ʚʣʘʩʪʠ (ʦʪʨʘʩʣʝʚʦʝ ʄʠʥʠʩʪʝʨʩʪʚʦ), ʢ ʢʦʤʧʝʪʝʥʮʠʠ ʢʦʪʦʨʦʛʦ ʦʪʥʦʩʠʪʩʷ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ 

ʦ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ. ʂ ʟʘʷʚʣʝʥʠʶ ʧʨʠʣʘʛʘʝʪʩʷ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʨʘʚʘ ʟʘʷʚʠʪʝʣʷ ʥʘ ʫʯʘʩʪʦʢ (ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʣʠ ʘʨʝʥʜʘ), ʘ ʪʘʢʞʝ ʚʳʧʠʩʢʘ ʠʟ 

ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ) ʦʙ ʠʩʧʨʘʰʠʚʘʝʤʦʤ ʟʝʤʝʣʴʥʦʤ 

ʫʯʘʩʪʢʝ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʙʨʘʱʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, 

ʧʦ ʠʪʦʛʘʤ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʘʟʨʝʰʠʪʝʣʴʥʳʡ 

ʘʢʪ ʦ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ. 

2) ɿʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʧʦʜʛʦʪʦʚʢʘ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ (ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʝ) ʨʘʙʦʪʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʤʝʩʪʥʦʩʪʠ (ʚ ʥʘʪʫʨʝ). ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʜʘʥʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ: ʦʧʠʩʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʫʯʘʩʪʢʘ, ʝʛʦ ʧʣʦ-

ʱʘʜʴ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʢʘʜʘʩʪʨʦʚʦʤ ʥʦʤʝʨʝ (ʧʨʠ ʝʛʦ ʥʘʣʠʯʠʠ), ʦʙʝʩʧʝʯʠ-

ʚʘʷ ʪʝʤ ʩʘʤʳʤ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʦʙʲʝʢʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ. 

3) ʆʙʨʘʱʝʥʠʝ ʚ ʨʝʛʠʩʪʨʠʨʫʶʱʠʡ ʦʨʛʘʥ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶ-

ʱʠʭ ʠ ʨʘʟʨʝʰʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʤʝʞʝʚʦʡ ʧʣʘʥ, ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʙʨʘʱʝ-

ʥʠʷ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʈʦʩʨʝʝʩʪʨʘ. ɿʘʷʚʠʪʝʣʴ ʠʥʠʮʠʠʨʫʝʪ ʧʨʦʮʝʜʫʨʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʚ ʟʘʷʚʠʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ɽɻʈʅ ʟʘʧʠʩʠ 

ʦ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʦʪʥʝʩʝʥʥʦʤ ʢ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʠ ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʛʨʘ-

ʥʠʮʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ. 

4) ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʠ ʧʨʘʚʦʚʘʷ ʵʢʩʧʝʨʪʠʟʘ. ʈʦʩʨʝʝʩʪʨʦʤ ʧʨʦʚʦʜʠʪʩʷ 

ʧʨʘʚʦʚʘʷ ʵʢʩʧʝʨʪʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʝʜʤʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʦʨʤʘʤ ʜʝʡ-

ʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʨʢʠ ʠ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝ-

ʰʝʥʠʝ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʋʯʘʩʪʢʫ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʫʥʠʢʘʣʴʥʳʡ ʢʘʜʘʩʪʨʦ-
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ʚʳʡ ʥʦʤʝʨ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʚʥʦʩʷʪʩʷ ʚ ɽɻʈʅ. ɺʝʨʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʩʪʘʥʦ-

ʚʷʪʩʷ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʠ ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘ ʧʫʙʣʠʯʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʢʘʨʪʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʦ-

ʩʪʘʚʝ ʩʚʝʜʝʥʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ (ɻʃʈ). 

5) ʖʨʠʜʠʯʝʩʢʠʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʬʘʢʪʘ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟ ʢʘʪʝʛʦʨʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʷʚʣʷʝʪʩʷ ʚʳʧʠʩʢʘ ʠʟ 

ɽɻʈʅ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʫʜʦʩʪʦʚʝʨʷʝʪ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ ʩʦʜʝʨʞʠʪ 

ʘʢʪʫʘʣʴʥʫʶ ʟʘʧʠʩʴ, ʦʬʠʮʠʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʶʱʫʶ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚ ʛʨʘʥʠʮʘʭ ʣʝʩʥʠʯʝʩʪʚʘ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ, ʦʪʥʝʩʝʥʥʦʛʦ ʢ ʟʝʤʣʷʤ ʣʝʩʥʦʛʦ ʬʦʥʜʘ. 

ʂʘʜʘʩʪʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʪʪʝ-

ʩʪʦʚʘʥʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ï ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ. ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʦʩʪʘ-

ʥʦʚʢʝ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʚ ʛʨʘʥʠʮʘʭ ʣʝʩʥʠ-

ʯʝʩʪʚ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʫʩʣʦʚʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʰʝʩʪʠ ʤʝʩʷʮʝʚ. 

ɺ ʩʠʩʪʝʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʧʦ ʢʘʪʝʛʦʨʠʷʤ. ɿʝʤʣʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʣʝʩʥʦʤʫ ʬʦʥʜʫ, ʫʯʠʪʳʚʘʶʪʩʷ ʚ 

ʢʘʪʝʛʦʨʠʠ çʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘè. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ, ʨʘʥʝʝ ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ 

ʚʝʜʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʩʝʣʴʩʢʠʝ ʣʝʩʘè), ʩʦʭʨʘʥʷʶʪ ʢʘ-

ʪʝʛʦʨʠʶ çʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʠʭ ʧʝʨʝʚʦʜʘ. 

ʂʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʚ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 

- ʫʪʦʯʥʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʮ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ, ʚʭʦ-

ʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

- ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʧʫʪʝʤ ʨʘʟʜʝʣʘ (ʚʳʜʝʣʘ) ʟʝʤʝʣʴ, ʨʘ-

ʥʝʝ ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʠʭ 

ʢʘʪʝʛʦʨʠʠ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʟʝʤʝʣʴʥʳʭ (ʣʝʩ-

ʥʳʭ) ʫʯʘʩʪʢʦʚ ʚ ʛʨʘʥʠʮʘʭ ʣʝʩʥʠʯʝʩʪʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ  

ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʚ ʛʨʘʥʠʮʘʭ ʣʝʩʥʠʯʝʩʪʚ 

 

ʉʚʝʜʝʥʠʷ ɽɻʈʅ ʉʚʝʜʝʥʠʷ ɻʃʈ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ (ʣʝʩ-

ʥʳʭ) ʫʯʘʩʪʢʦʚ 

ʇʦʜʛʦʪʦʚʢʘ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʉʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝ-

ʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʥʘ ʢʘʜʘʩʪ-

ʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ 

ʈʘʩʧʦʨʷʞʝʥʠʝ ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ 

ʛʨʘʥʠʮ ʫʯʘʩʪʢʦʚ 
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ɹʘʟʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʘʜʘʩʪ-

ʨʦʚʦʛʦ ʫʯʝʪʘ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʚʳʩʪʫʧʘʶʪ ʩʚʝʜʝʥʠʷ ɽʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝ-

ʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ (ɻʃʈ). ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦ-

ʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʣʠʯʠʝ ʩʤʝʞʥʳʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʙʲʝʢʪʦʚ ʠʥʞʝ-

ʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʨʝʤʝʥʝʥʠʡ, ʧʦʩʣʝ ʯʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʛʨʘʥʠʮ ʦʙʨʘʟʫʝʤʳʭ ʫʯʘʩʪʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ (ʧʦʚʦʨʦʪʥʳʭ) ʪʦʯʝʢ 

ʛʨʘʥʠʮ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʦʜʛʦʪʦʚʢʘ ʤʝʞʝʚʳʭ ʧʣʘʥʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʇʨʠʢʘʟʘ ʈʦʩʨʝʝʩʪʨʘ ʦʪ 14.12.2021 ˉ ʇ/0592 [1]. ɼʦʢʫʤʝʥʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʬʦʨʤʘʪʝ XML ʠ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʝ ʦʨʛʘʥʳ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʨʪʘʣʘ ʈʦʩʨʝʝʩʪʨʘ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʢʘʢ ʜʣʷ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ, ʪʘʢ ʠ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʙʘʟʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠ-

ʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʛʨʘʤʤʘ çʇʦʣʠʛʦʥ ʇʨʦ: ʄʝʞʝʚʦʡ 

ʧʣʘʥè. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʳʡ ʮʠʢʣ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ: 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ, ʨʘʟʨʘʙʦʪʢʫ ʩʭʝʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʢʘʜʘʩʪ-

ʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ (ʂʇʊ), ʛʝʥʝʨʘʮʠʶ ʧʝʯʘʪʥʳʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʚʝʨʩʠʡ ʜʦʢʫʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʧʦʜʧʠʩʘʥʠʝ ʬʘʡʣʦʚ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ (ʕʇ) ʠ ʩʦʟʜʘʥʠʝ ZIP-ʘʨʭʠʚʘ. ɺʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ ʩ ʈʦʩʨʝʝʩʪʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʟʘʱʠʱʝʥʥʳʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ 

ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ (ʉʂɿʀ), ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʢʦʥʬʠʜʝʥ-

ʮʠʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ. 

ʇʦ ʠʪʦʛʘʤ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʮʝʜʫʨ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʚʥʦʩʠʪʩʷ ʚ ɽɻʈʅ ʩ ʢʘ-

ʪʝʛʦʨʠʝʡ çʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘè. 

ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʢʘʜʘʩʪʨʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʩʧʦʣʥʠʪʝʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʩʠ-

ʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʶʱʠʭ ʧʨʦʮʝʩʩ ʫʯʝʪʘ [2, 3]: 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʣʥʦʪʘ ʩʚʝʜʝʥʠʡ ɽɻʈʅ ʦ ʨʘʥʝʝ ʫʯʪʝʥʥʳʭ (ʜʝʢʣʘʨʠʨʦʚʘʥʥʳʭ) ʟʝʤʝʣʴ-

ʥʳʭ ʫʯʘʩʪʢʘʭ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʛʨʘʥʠʮ 

ʩʦ ʩʤʝʞʥʳʤʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʟʘʧʨʦʩ ʠ ʦʙʨʘʙʦʪʢʫ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʢʘʜʘʩʪʨʦ-

ʚʳʭ ʩʚʝʜʝʥʠʡ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʫʯʝʪ ʢʨʫʧʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʘʜʘʩʪʨʦʚʦʛʦ ʜʝʣʝʥʠʷ ʚ ʨʷʜʝ ʩʫʙʲʝʢʪʦʚ ʈʌ ʢʘʨʪʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʣʢʦʛʦ ʤʘʩʰʪʘʙʘ, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʣʝʩʥʠʯʝʩʪʚ; 

- ʨʘʩʭʦʞʜʝʥʠʝ ʧʣʦʱʘʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʧʦ ʜʘʥʥʳʤ ʣʝʩʦʫʩʪʨʦʡ-

ʩʪʚʘ ʠ ʬʘʢʪʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝ-

ʛʦʩʷ ʢʘʜʘʩʪʨʦʚʦʛʦ ʜʝʣʝʥʠʷ ʠ ʥʘʣʠʯʠʷ ʩʤʝʞʥʳʭ ʫʯʘʩʪʢʦʚ. 

- ʥʘʣʠʯʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ (ʣʝʩʥʳʝ) ʫʯʘʩʪʢʠ, ʨʘʥʝʝ ʥʘʭʦʜʠʚʰʠ-

ʝʩʷ ʚ ʚʝʜʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʚʝʜʝ-

ʥʠʡ ʚ ɽɻʈʅ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʘʪʝʛʦʨʠʠ ʜʘʥʥʳʭ ʟʝʤʝʣʴ. ʕʪʦ ʩʦʟʜʘʝʪ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʠʭ ʫʯʝʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʫʧʨʦʱʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʨʠʚʝʜʝʥʠʷ ʜʘʥʥʳʭ 

ɽɻʈʅ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʣʝʩʥʦʤʫ ʬʦʥʜʫ ʙʝʟ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʝʨʝʚʦʜʘ ʢʘʪʝʛʦʨʠʡ. ʈʘʟʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʫʯʘʩʪʠʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʳʭ 

ʦʪʥʦʰʝʥʠʡ. 

ʋʩʪʨʘʥʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʤʝʞʝʚʳʭ ʧʣʘʥʦʚ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʬʦʨʤʠ-

ʨʫʝʤʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʨʘʟʫʝʤʳʭ ʫʯʘʩʪʢʘʭ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [5]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ ʩʬʝʨʝ 

ʣʝʩʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʩʦʟʥʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʥʘ ʛʦʩʫʜʘʨ-
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ʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʥʪʨʘʢʪʘʤ ʚ ʜʘʥ-

ʥʦʡ ʩʬʝʨʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ ʩ ʨʝʛʠʦ-

ʥʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. 

ʄʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʧʨʦʮʝʜʫʨʘ ʧʦʩʪʘʥʦʚʢʠ ʟʝʤʝʣʴʥʳʭ (ʣʝʩʥʳʭ) ʫʯʘʩʪʢʦʚ ʥʘ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ ʚ ʛʨʘʥʠʮʘʭ ʣʝʩʥʠʯʝʩʪʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʵʪʘʧʥʳʡ ʧʨʦʮʝʩʩ, 

ʨʝʘʣʠʟʫʝʤʳʡ ʘʪʪʝʩʪʦʚʘʥʥʳʤʠ ʢʘʜʘʩʪʨʦʚʳʤʠ ʠʥʞʝʥʝʨʘʤʠ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʥʪʨʘʢ-

ʪʦʚ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʩʚʝʜʝʥʠʡ ɽɻʈʅ ʠ ɻʃʈ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ (ʇʨʠʢʘʟ ʈʦʩʨʝʝʩʪʨʘ ˉ ʇ/0592), 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, çʇʦʣʠʛʦʥ ʇʨʦè), ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʟʘʱʠʱʝʥʥʦʝ ʵʣʝʢ-

ʪʨʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʈʦʩʨʝʝʩʪʨʦʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠ ʨʘʟʚʠʪʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ 

ʙʘʟʳ, ʢʘʜʘʩʪʨʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ. ʂ 

ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʦʪʥʦʩʷʪʩʷ: ʥʝʧʦʣʥʦʪʘ ʠ ʥʝʪʦʯʥʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʥʝʝ 

ʫʯʪʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʛʨʘʥʠʮʘʭ ʢʘʜʘʩʪʨʦʚʦʛʦ ʜʝʣʝʥʠʷ; ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʧʣʦʱʘʜʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʘʭ ʟʝʤʝʣʴ; ʘ ʪʘʢʞʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ɽɻʈʅ ʚ 

ʦʪʥʦʰʝʥʠʠ ʟʝʤʝʣʴ, ʨʘʥʝʝ ʧʨʠʥʘʜʣʝʞʘʚʰʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ (çʩʝʣʴʩʢʠʝ 

ʣʝʩʘè). 

ʈʘʟʨʝʰʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʪʨʝʙʫʝʪ ʥʝ ʪʦʣʴʢʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʢʘ-

ʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʥʦ ʠ ʘʢʪʠʚʥʦʛʦ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ 

ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ 

ʷʚʣʷʝʪʩʷ ʢʦʥʩʦʣʠʜʘʮʠʷ ʫʩʠʣʠʡ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ ʩʬʝʨʝ ʣʝʩʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʊʦʣʴʢʦ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ɽɻʈʅ ʚ ʯʘʩʪʠ ʟʝʤʝʣʴ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʥʘʭʦʜʷ-

ʱʠʭʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʘʣʠʯʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʘʚʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʧʨʦʙʣʝʤ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʘʢʪʠʚʘ ʪʝʨʨʠʪʦʨʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʥʘ ʧʨʠʤʝʨʝ ʆʢʪʷʙʨʴʩʢʦʛʦ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʤʝʪʦʜ ʠ ʦʙʦʙʱʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʝʥʪʨʘʣʴʥʳʤ ʩʠʩʪʝ-

ʤʦʦʙʨʘʟʫʶʱʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʫʩʪʘʨʝʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʠʩ-

ʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʛʨʘʤʤʳ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʝʢʪʘʨè, ʢʦʤʧʣʝʢʩʥʳʭ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘ-

ʙʦʪ, ʥʘʣʠʯʠʝʤ ʥʝʫʯʪʝʥʥʳʭ ʟʝʤʝʣʴ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦ-

ʯʝʪʘʶʱʝʛʦ ʤʝʩʪʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘ-

ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʟʝʤʝʣʴ-

ʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ, ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʝʢʪʘʨè, ʢʦʤ-

ʧʣʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ, ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʜʦʣʠ. 
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The article presents the results of an analysis of the current state of the land resources management 

system at the municipal level. The relevance of the topic is due to the existence of a stable set of legal, 

information, and administrative problems that hinder the effective use of land resources as an asset 

of the territory. The purpose of the work is to identify and systematize the key problems of land 

resources management that are typical for municipalities, using the example of the Oktyabrsky Mu-

nicipal District of the Amur Region. The study used methods of system analysis, comparative legal 

method, and generalization. It has been established that the central system-forming limitation is the 

critical obsolescence of the information base used for cadastral assessment and planning. Specific 

problems related to the implementation of the Far Eastern Hectare program, complex cadastral works, 

and the presence of unaccounted lands have been identified. It has been concluded that a comprehen-

sive approach is necessary, combining local digitalization initiatives with improvements to federal 

legislation. 

 

Keywords: land management, municipal education, land relations, information crisis, cadastral reg-

istration, Far Eastern Hectare, complex cadastral works, unclaimed land shares. 
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ɺʚʝʜʝʥʠʝ.ɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʦʩʥʦʚʫ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ 

ʩʪ. 1 ɿʝʤʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, ʟʝʤʣʷ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʪʨʠʝʜʠʥʳʤ ʩʪʘʪʫʩʦʤ, ʚʳʩʪʫʧʘʷ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ, ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ ʠ ʦʙʲʝʢʪʦʤ ʥʝʜʚʠʞʠʤʦʩʪʠ [1]. ʕʪʘ 

ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚ 

ʜʘʥʥʦʡ ʩʬʝʨʝ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʟʝʤʝʣʴʥʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʛʜʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ 

ʧʨʘʢʪʠʢʦʡ ʝʞʝʜʥʝʚʥʦʛʦ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʠ ʥʘʣʠʯʠʠ ʧʨʘʚʦ-

ʚʳʭ ʢʦʣʣʠʟʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨ-

ʩʘʤʠ ʢʘʢ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦ-

ʚʦʡ ʘʥʘʣʠʟ ʩʣʫʞʠʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʦʣʣʠʟʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʘ ʤʝʪʦʜʳ ʦʙʦʙʱʝʥʠʷ ʠ ʢʣʘʩ-

ʩʠʬʠʢʘʮʠʠ ʧʦʤʦʛʘʶʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʠ ʨʝʰʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʫʨʦʚʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʨʘʟʜʝʣʠʪʴ ʚʳʷʚʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʧʨʘʚʣʝ-

ʥʠʠ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ ʩʪʨʫʢʪʫʨʫ ʠ 

ʧʨʠʥʮʠʧʳ, ʠ ʧʨʠʢʣʘʜʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ.  

ʉʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʫʩʣʦʚʣʝʥʳ ʦʩʪʨʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʨʠʟʠʩʦʤ, ʢʦʪʦʨʳʡ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʢʦʨʨʝʢʪʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ 

ʟʘʜʘʯ ʧʦ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ, ʫʩʪʘʥʦʚʣʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʩʪʘʚʦʢ, ʨʘʩʯʝʪʫ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ, ʚʳ-

ʢʫʧʥʦʡ ʮʝʥʳ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ. ʇʨʠʤʝʥʷʶʪʩʷ ʫʩʪʘʨʝʚʰʠʝ ʜʘʥʥʳʝ, ʯʪʦ ʚʝʜʝʪ 
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ʢ ʩʠʩʪʝʤʥʳʤ ʦʰʠʙʢʘʤ: ʥʝʦʙʲʝʢʪʠʚʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʝ, ʥʝʜʦʧʦʣʫʯʝʥʠʶ ʜʦʭʦʜʦʚ ʤʝʩʪ-

ʥʳʤʠ ʙʶʜʞʝʪʘʤʠ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʪʠ-

ʤʠʟʘʮʠʷ ʩʪʘʚʦʢ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʠ ʚʳʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ ʫʯʘʩʪʢʦʚ ʪʨʝʙʫʝʪ 

ʧʦʠʩʢʘ ʚʟʚʝʰʝʥʥʦʛʦ ʢʦʤʧʨʦʤʠʩʩʘ: ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʴʥʦʝ 

ʥʘʧʦʣʥʝʥʠʝ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʩ ʜʨʫʛʦʡ ï ʥʝ ʜʦʧʫʩʢʘʪʴ ʠʟʙʳʪʦʯʥʦʛʦ ʬʠʩʢʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʥʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʩʝʢʪʦʨ ʠ ʨʷʜʦʚʳʭ ʛʨʘʞʜʘʥ. ʊʦʣʴʢʦ ʧʨʠ ʪʘʢʦʤ ʙʘʣʘʥʩʝ ʟʝʤʝʣʴʥʳʝ ʧʣʘ-

ʪʝʞʠ ʤʦʛʫʪ ʩʪʘʪʴ ʜʝʡʩʪʚʝʥʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʥʝ ʪʦʨʤʦʟʦʤ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʚʦʡ ʜʫʘʣʠʟʤ, ʚʳʨʘʞʘʶʱʠʡʩʷ ʚ 

ʩʤʝʱʝʥʠʠ ʘʢʮʝʥʪʘ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʚ ʩʪʦʨʦʥʫ ʚʦʩʧʨʠʷʪʠʷ ʟʝʤʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʢ ʦʙʲ-

ʝʢʪʘ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʚ ʫʱʝʨʙ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʢʦʣʣʠʟʠʠ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘʤʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ ʦʭʨʘʥʝ ʟʝʤʝʣʴ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʦʩʚʦʝʥʠʷ [2]. 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, 

ʭʘʨʘʢʪʝʨʝʥ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʳ 

çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʝʢʪʘʨè. ʅʝʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʫʯʘʩʪʢʦʚ ʩ ʢʘʜʘʩʪʨʦ-

ʚʳʤʠ ʧʣʘʥʘʤʠ, ʥʘʣʦʞʝʥʠʝ ʫʯʘʩʪʢʦʚ ʥʘ ʟʝʤʣʠ ʩ ʥʝʚʳʷʚʣʝʥʥʳʤʠ ʧʨʘʚʘʤʠ, ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʪʨʘʥʩ-

ʧʦʨʪʥʘʷ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʧʦʜ ʧʨʦʛʨʘʤʤʫ, ʜʝʣʘʝʪ ʦʩʚʦʝʥʠʝ ʟʝʤʝʣʴ ʢʨʘʡʥʝ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠʣʠ ʥʝʧʦʜʲʸʤʥʳʤ ʜʣʷ ʧʦʣʫʯʘ-

ʪʝʣʝʡ ʠ ʥʠʟʢʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʵʬʬʝʢʪ ʧʨʦʛʨʘʤʤʳ. ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʦ-

ʛʨʘʤʤʘ ʥʝ ʧʨʠʚʝʣʘ ʢ ʤʘʩʩʦʚʦʤʫ ʧʝʨʝʩʝʣʝʥʠʶ ʚ ʨʝʛʠʦʥ, ʘ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʨʘʪʠʚʰʠʭʩʷ ʟʘ ʧʦʣʫ-

ʯʝʥʠʝʤ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ʫʞʝ ʧʨʦʞʠʚʘʶʱʠʝ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʛʨʘʞʜʘʥʝ. ʆʩʥʦʚʥʦʡ ʮʝ-

ʣʴʶ ʟʘʷʚʠʪʝʣʝʡ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʣʠʯʥʦʝ ʧʦʜʩʦʙ-

ʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʘ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʞʠʜʘʝʤʳʡ ʵʢʦʥʦ-

ʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʊʘʢʞʝ, ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʤʫʥʠʮʠʧʘʣʠʪʝʪ ʩʦʟʜʘʝʪ ʢʦʥʬʣʠʢʪ ʨʝ-

ʞʠʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʊʘʢ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʟʝʤʝʣʴ ʚ ʨʘʤʢʘʭ çɼʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʡ ʛʝʢʪʘʨè ʯʘʩʪʦ ʟʘʪʨʘʛʠʚʘʝʪ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ. ɸ çʨʘʟʤʳʪʦʝè ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦ-

ʜʠʪʴ ʢ ʢʦʥʬʣʠʢʪʫ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʮʝʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ 

ʟʝʤʣʠ) ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʟʘʢʦʥ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʯʘʩʪʦʢ ʜʣʷ ʣʶʙʦʡ, ʥʝ ʟʘʧʨʝʱʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʉʚʦʶ ʨʦʣʴ ʚ ʨʘʙʦʪʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʚʥʝʩʣʘ ʠ ʬʝʜʝʨʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʂʦʤʧʣʝʢʩʥʳʝ 

ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳè, ʧʨʠʟʚʘʥʥʘʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʦʯʥʫʶ ʥʘʣʦʛʦʚʫʶ ʙʘʟʫ; ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʩʧʦʨʳ ʠ ʪʷʞʙʳ ʤʝʞʜʫ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʷʤʠ ʥʝʜʚʠʞʠʤʦʩʪʠ; ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝ-

ʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʭ ʟʘʩʪʨʦʡʢʠ; ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦ-

ʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʣʠ. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʫʧʦʨʷʜʦʯʠʪʴ 

ʛʨʘʥʠʮʳ ʩʨʘʟʫ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʚʳʟʚʘʥʥʳʝ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʨʘ-

ʙʦʪʦʡ ʢʘʜʘʩʪʨʦʚʳʭ ʠʥʞʝʥʝʨʦʚ, ʜʦʧʫʩʪʠʚʰʠʭ ʨʷʜ ʦʰʠʙʦʢ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ: ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʩ ʧʣʦʱʘʜʴʶ, ʚʳʭʦʜʷʱʝʡ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʝʜʝʣʳ; ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘ-

ʤʝʥʪʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʛʨʘʥʠʮ ʩ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; ʥʘʣʦʞʝʥʠʝ ʚʥʦʚʴ ʦʙʨʘʟʫ-

ʝʤʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʫʞʝ ʫʯʪʝʥʥʳʝ ʚ ɽɻʈʅ ʦʙʲʝʢʪʳ; ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʦ ʚʢʣʶʯʝʥʠʠ ʚ 

ʤʝʞʝʚʦʡ ʧʣʘʥ ʜʘʥʥʳʭ ʦʙ ʦʙʲʝʢʪʘʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʫʯʘʩʪʢʝ [3]. 

ʇʦʤʠʤʦ ʧʨʦʙʣʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʛʨʘʥʠʮ, ʩʫʱʝʩʪʚʫʝʪ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ çʪʝʥʝʚʦʛʦè ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʝʤʝʣʴʥʳʝ ʤʘʩʩʠʚʳ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ, ʥʦ ʥʝ ʠʤʝʶʪ ʦʬʠʮʠʘʣʴʥʦʛʦ ʢʘʜʘʩʪʨʦʚʦʛʦ ʫʯʝʪʘ. ʅʝʣʴʟʷ ʦʙʦʡʪʠ ʩʪʦʨʦʥʦʡ ʧʨʦʙʣʝʤʫ ʟʝ-

ʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʧʨʘʚʘ ʥʘ ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʫ ʛʨʘʞʜʘʥ ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ɿʝʤʝʣʴʥʦʛʦ 

ʢʦʜʝʢʩʘ ʈʌ ʠ ʦʩʪʘʣʠʩʴ ʥʝʦʬʦʨʤʣʝʥʥʳʤʠ. ʕʪʘ ʧʨʘʚʦʚʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ 

ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ, ʥʝ ʧʦʟʚʦʣʷʷ ʠʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʟʝʤʣʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʮʝʣʷʭ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʣʠʰʘʷ ʤʝʩʪʥʳʡ ʙʶʜʞʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʭʦʜʦʚ. ʇʦʧʳʪʢʘ ʫʨʝʛʫʣʠʨʦ-

ʚʘʪʴ ʜʘʥʥʫʶ ʩʠʪʫʘʮʠʶ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʩ ʧʨʠʥʷʪʠʝʤ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 518-ʌɿ [4]. ʆʥ 
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ʥʘʜʝʣʠʣ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʧʦʣʥʦʤʦʯʠʷʤʠ ʧʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʧʦʠʩʢʫ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʩʪʚʝʥ-

ʥʠʢʦʚ ʦʙʲʝʢʪʦʚ, ʫʯʪʝʥʥʳʭ ʨʘʥʝʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʥʝʜʨʝʥʠʝ ʵʪʦʛʦ ʟʘʢʦʥʘ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʩʣʦʞʥʦʩʪʝʡ. ɻʣʘʚʥʘʷ ʠʟ ʥʠʭ ï ʥʝʧʦʣʥʦʪʘ ʠʣʠ ʦʪʩʫʪ-

ʩʪʚʠʝ ʘʨʭʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʜʣʠʪʝʣʴʥʳʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʩʦʛʣʘʩʦʚʘ-

ʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʞʝ ʧʦʩʣʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʣʘʜʝʣʴʮʘ, ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʜʘʩʪʨʦʚʳʭ 

ʨʘʙʦʪʘʭ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ, ʢʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯ-

ʰʝʛʦ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʘʩʘʶʱʫʶʩʷ ʥʘʩʣʝʜʥʠʢʦʚ, ʢʦ-

ʪʦʨʳʝ ʧʦʣʴʟʫʶʪʩʷ ʟʝʤʣʝʡ, ʧʨʠ ʵʪʦʤ ʥʝ ʚʩʪʫʧʠʚ ʦʬʠʮʠʘʣʴʥʦ ʚ ʧʨʘʚʘ. ʆʪʤʝʯʝʥʥʳʡ ʬʘʢʪ ʚʳʟʳ-

ʚʘʝʪ ʫ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʣʳʚʯʘʪʦʩʪʴ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʚʟʳʩʢʘʥʠʠ ʥʘʣʦʛʦʚʳʭ ʦʪʯʠʩʣʝʥʠʡ.  

ɽʱʝ ʦʜʥʘ ʩʠʩʪʝʤʥʘʷ ʧʨʦʙʣʝʤʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʪʨʘ-

ʛʠʚʘʝʪ ʥʘʣʠʯʠʝ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʘʮʠʦ-

ʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟ-

ʤʝʥʝʥʠʷ, ʚʩʪʫʧʠʚʰʠʝ ʚ ʩʠʣʫ 1 ʷʥʚʘʨʷ 2025 ʛʦʜʘ, ʧʦʟʚʦʣʠʣʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʚʦʚʣʝʯʝʥʠʷ 

ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʜʦʣʝʡ ʯʝʨʝʟ ʚʥʝʩʫʜʝʙʥʳʭ ʧʦʨʷʜʦʢ. ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʜ-

ʤʠʥʠʩʪʨʘʮʠʝʡ ʆʢʪʷʙʨʴʩʢʦʛʦ ʦʢʨʫʛʘ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚʚʝʜʝʥʥʳʝ ʥʦʨʤʳ ʧʨʝʜʦʩʪʘʚʠʣʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʴ ʚ ʦʙʦʨʦʪ ʙʦʣʝʝ 40 ʪʳʩ. ʛʘ ʨʘʥʝʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ 

ʧʦʩʣʫʞʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. 

ʆʙʩʫʞʜʝʥʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʦʪʤʝʯʘʶʱʠʭ ʜʝʬʠ-

ʮʠʪ ʮʝʣʦʩʪʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʫʶʱʝʛʦ ʙʘʣʘʥʩ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ, ʚʳʷʚʣʝʥʥʳʡ ʚ ʭʦʜʝ ʘʥʘ-

ʣʠʟʘ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʆʢʪʷʙʨʴʩʢʦʛʦ ʦʢʨʫʛʘ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʥʦʩʠʪ 

ʦʙʱʝʨʦʩʩʠʡʩʢʠʡ ʭʘʨʘʢʪʝʨ. ɽʛʦ ʧʨʝʦʜʦʣʝʥʠʝ ʣʝʞʠʪ ʥʘ ʩʪʳʢʝ ʪʝʭʥʦʣʦʛʠʡ (ʮʠʬʨʦʚʠʟʘʮʠʷ, ɻʀʉ), 

ʤʝʪʦʜʦʣʦʛʠʠ (ʦʙʥʦʚʣʝʥʠʝ ʤʝʪʦʜʠʢ ʦʙʩʣʝʜʦʚʘʥʠʡ) ʠ ʧʨʘʚʘ (ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʘʢʪʫʘʣʴʥʳʭ ʜʘʥʥʳʭ) [5]. 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʧʨʠʤʝʨʝ ʆʢʪʷʙʨʴʩʢʦʛʦ ʦʢʨʫʛʘ, ʜʝʤʦʥʩʪʨʠ-

ʨʫʶʪ ʪʦ, ʯʪʦ ʬʝʜʝʨʘʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ (ʢʦʤʧʣʝʢʩʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʨʘʙʦʪʳ, ʧʨʦʛʨʘʤʤʘ çɼʘʣʴ-

ʥʝʚʦʩʪʦʯʥʳʡ ʛʝʢʪʘʨè ʠ ʜʨ.) ʩʦʟʜʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ, ʥʝ ʚʩʝʛʜʘ 

ʦʙʝʩʧʝʯʝʥʥʫʶ ʘʜʝʢʚʘʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʜʦʣʷʭ (ʚʥʝʩʫʜʝʙʥʳʡ ʧʦʨʷʜʦʢ) ʷʚʣʷ-

ʶʪʩʷ ʧʦʟʠʪʠʚʥʳʤ ʧʨʠʤʝʨʦʤ, ʨʘʩʰʠʨʷʶʱʠʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɿʘʢʣʶʯʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʟʝ-

ʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʆʢʪʷʙʨʴʩʢʦʤ ʦʢʨʫʛʝ ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʎʝʥ-

ʪʨʘʣʴʥʳʤ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʨʠʟʠʩ, ʫʩʫʛʫʙʣʷʝʤʳʡ 

ʧʨʘʚʦʚʳʤ ʜʫʘʣʠʟʤʦʤ ʠ ʢʦʣʣʠʟʠʷʤʠ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʂ ʯʠʩʣʫ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ ʦʪ-

ʥʦʩʷʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʢʘʜʘʩʪʨʦʚʳʝ ʩʣʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʥʘʣʠʯʠʝ ʥʝʫʯʪʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʜʦ-

ʣʷʤʠ. 

ʋʩʧʝʰʥʦʝ ʧʨʝʦʜʦʣʝʥʠʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʠʥʠʮʠʘʪʠʚʫ ʩʘʤʦʛʦ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʤʝʩʪʥʳʭ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤʦʚ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷ-

ʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʠʢ ʮʠʬʨʦʚʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʤʝʣʴ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩ-

ʥʦʚʘʥʠʝ ʩʦʟʜʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢʘʢ ʦʩʥʦʚʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
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This paper comprehensively examines the process of allocating land plots for industrial activities, 

combining an in-depth theoretical analysis of the regulatory framework with a detailed practical case 

study. It confirms the hypothesis of systemic problems in the land allocation procedure, and proposes 

specific measures to address them. The findings are of practical significance for oil companies, gov-

ernment agencies, and agricultural enterprises in the Orenburg region and can be applied to other 

regions with similar conditions. 
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ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ [1, 3]. 

ʄʝʭʘʥʠʟʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʘʭ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʝʪ, ʥʦ ʦʥ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥ [2]. 

ʎʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ï ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦ-

ʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʦʙʫ-

ʩʪʨʦʡʩʪʚʘ ʢʫʩʪʦʚʳʭ ʧʣʦʱʘʜʦʢ ɻʨʝʤʷʯʝʚʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

ɿʘʜʘʯʠ ʨʘʙʦʪʳ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʟʝʤʝʣʴ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

2. ʆʧʠʩʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʢʫʩʪʦʚʫʶ ʧʣʦʱʘʜʢʫ. 

3. ɺʳʧʦʣʥʠʪʴ ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ. 

4. ɺʳʷʚʠʪʴ ʧʨʦʙʣʝʤʳ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʫʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴ. 

ʆʙʲʝʢʪʦʤ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ - ʧʣʦʱʘʜʢʘ ʢʫʩʪʘ ʩʢʚʘʞʠʥ ˉ2-ɻ; ʧʣʦʱʘʜʢʘ ʢʫʩʪʘ ʩʢʚʘʞʠʥ 

ˉ3-ɻ; ʋʟʣʳ ʧʫʩʢʘ/ʧʨʠʝʤʘ ʉʆɼ, ʂʊʇ, ɹʈɺ, ɸɻɿʋ. ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ɹʫʟʫʣʫʢʩʢʦʤ ʨʘʡʦʥʝ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʟʝʤʣʷʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʇʦʨʷʜʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴ ʧʦʜ ʢʫʩʪʦʚʳʝ ʧʣʦʱʘʜʢʠ ð ʵʪʦ ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ 

ʧʨʘʚ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʛʨʫʧʧʳ ʩʢʚʘʞʠʥ, ʢʦʪʦʨʳʡ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʤʝʞʝʚʘʥʠʝ, ʢʘʜʘʩʪʨʦʚʳʡ ʫʯʝʪ, ʩʙʦʨ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʕʪʦ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʨʘʟʤʝʱʝʥʠʷ ʢʫʩʪʦʚʳʭ ʧʣʦʱʘ-

ʜʦʢ, ʪʘʢʠʝ ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʨʘʟʤʝʨʘ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʳʤʠ ʥʦʨ-

ʤʘʤʠ ʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʢʫ ʧʣʦʱʘʜʢʠ ʢ ʥʘʯʘʣʫ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʠ 

ʧʝʨʝʜʘʯʫ ʝʝ ʢʦʤʠʩʩʠʠ ʟʘʢʘʟʯʠʢʘ. 

ʇʨʦʝʢʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʟʘʢʘʟʯʠʢʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʆʆʆ çʅʝʬʪʷʥʘʷ ʂʦʤʧʘʥʠʷ çʅʦ-

ʚʳʡ ʇʦʪʦʢè, ʬʦʨʤʠʨʫʝʪ ʛʨʘʥʠʮʳ ʦʪʚʦʜʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʜʣʷ ʥʫʞʜ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʩ 

ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʩ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚ-

ʣʝʥʠʷ.  

ɼʣʷ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʩʪʘ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦʜʘʥʦ ʦʙʨʘʱʝʥʠʝ ʚ ɸʜʤʠʥʠʩʪʨʘʮʠʶ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ɹʫʟʫʣʫʢʩʢʠʡ ʨʘʡʦʥ ʩ ʟʘʷʚʣʝʥʠʝʤ çʆ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘ-

ʥʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘè. ʉʨʦʢ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʣʝʥʠʷ ʚ ʚʝʜʦʤʩʪʚʝ ʩʦʩʪʘʚʠʣ 

30 ʨʘʙʦʯʠʭ ʜʥʝʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʦʣʫʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʪʚʝʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʚʳʜʘʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ çʆ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʷ, ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ ʧʦ ʜʦʛʦʚʦʨʫ ʧʦʜʨʷʜʘ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ, ʧʦʜʛʦʪʦʚʠʣ ʤʝʞʝʚʦʡ ʧʣʘʥ. 

ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ ʤʝʞʝʚʦʡ ʧʣʘʥ ʧʦʜʘʥ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʚ ʈʦʩʨʝʝʩʪʨ, ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʣʫ-

ʯʝʥ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ï ɺʳʧʠʩʢʘ ʠʟ ɽʜʠʥʦʛʦ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʝʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʦʙ ʦʙʲʝʢʪʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. ɿʘʪʝʤ ʟʘʢʘʟʯʠʢʦʤ ʧʦʜʘʥʦ ʦʙ-

ʨʘʱʝʥʠʝ ʚ ʦʨʛʘʥ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʩ ʭʦʜʘʪʘʡʩʪʚʦʤ ʦ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦ-

ʨʠʠ ʚ ʜʨʫʛʫʶ. ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨʘ ʘʨʝʥʜʳ. ʂʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʬʦʨʤʠʨʦʚʘ-

ʥʠʶ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣ 244 ʜʥʷ. 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʟʘʧʨʦʩʳ ʥʘ ʠʩʧʨʘʰʠʚʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʦʨʛʘʥʘʭ, ʦ ʥʘʣʠʯʠʠ (ʦʪ-

ʩʫʪʩʪʚʠʠ) ʚ ʛʨʘʥʠʮʘʭ ʦʪʚʦʜʘ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜ-

ʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨ-

ʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʪ.ʧ.  

ʇʨʠ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʦʙʲʝʢʪʦʚ ʆʆʆ çʅʝʬʪʷʥʘʷ ʂʦʤʧʘʥʠʷ çʅʦʚʳʡ ʇʦʪʦʢè ʚʦʟʤʝʱʘʝʪ ʫʙʳʪʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʦʪʝʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʧʫʱʝʥʥʫʶ 
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ʚʳʛʦʜʫ ʦʪ ʠʟʲʷʪʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʝ ʚʳʧʣʘʪʳ ʟʘ ʫʱʝʨʙ ʞʠʚʦʪ-

ʥʦʤʫ ʤʠʨʫ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʫʙʳʪʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʦʪʝʨʠ ʩ/ʭ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʩʦʩʪʘʚ-

ʣʷʶʪ 2 059 200 ʨʫʙʣʝʡ, ʚʝʣʠʯʠʥʘ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʩʪʘʚʣʷʝʪ 475 200 

ʨʫʙʣʝʡ. ʆʙʱʘʷ ʩʫʤʤʘ ʟʘʪʨʘʪ ʩʦʩʪʘʚʣʷʝʪ 3 960 000 ʨʫʙʣʝʡ.  

ʎʝʣʷʤʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʦʚ 

ʥʝʬʪʝʧʨʦʤʳʩʣʘ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʫʥʢʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ: ɻʨʝʤʷʯʠʡ, ʃʦʭʦʚʢʘ, ʇʘʚʣʦʚʢʘ, 

ɹʦʨʦʚʦʝ, ʊʨʦʠʮʢʦʝ. 

ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʝʪʠ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʙʦʨʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ GPS+GLONASS GRX2, 

ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ. ʇʦʩʪʨʦʝʥʘ ʩʝʪʴ ʠʟ 5 ʧʫʥʢʪʦʚ ɻɻʉ (ɻʨʝʤʷʯʠʡ, ʃʦʭʦʚʢʘ, ʇʘʚʣʦʚʢʘ, 

ɹʦʨʦʚʦʝ, ʊʨʦʠʮʢʦʝ) ʠ 8 ʧʫʥʢʪʦʚ ʇɺʆ (RP1, RP2, RP3, RP4, RP5, RP6), ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ 

ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ (ʈʠʩ.). 

 

 
 

ʈʠʩ. ʉʭʝʤʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʫʩʪʦʚʳʭ ʧʣʦʱʘʜʦʢ ˉˉ 2-ɻ, 3-ɻ  

ɻʨʝʤʷʯʝʚʩʢʦʛʦ ʥʝʬʪʷʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ. ʢʫʩʪʦʚʦʡ 

ʧʣʦʱʘʜʢʠ ˉ  2-ɻ ʠ ˉ  3-ɻ. ɸ ʪʘʢʞʝ ʚ ʧʨʦʛʨʘʤʤʝ çCivil 3Dè ʩʦʩʪʘʚʣʝʥ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ.  

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [5]. 

ʇʨʠʥʷʪʳʡ ʚ 2020 ʛʦʜʫ ʨʝʛʠʦʥʘʣʴʥʳʡ ʟʘʢʦʥ ʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʣʥʦʤʦʯʠʡ ʠʤʝʣ 

ʜʚʦʷʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ [4]. 

ʇʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʦʩʪ ʜʦʭʦʜʦʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʙʶʜʞʝʪʘ 

ʦʙʣʘʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ. ɿʘ 2020-2022 ʛʛ. ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ 877 ʤʣʥ ʨʫʙʣʝʡ (ʚ 1,5 

ʨʘʟʘ). 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʵʬʬʝʢʪʳ: 

- ʋʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ ʩʦʛʣʘʩʦʚʘʥʠʡ. ʎʝʥʪʨʘʣʠʟʘʮʠʷ ʧʦʣʥʦʤʦʯʠʡ ʚ ʄʇʈ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʰʪʘʪʘ ʧʨʠʚʝʣʘ ʢ ʠʭ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʠ. 

- ʌʦʨʤʘʣʠʟʘʮʠʷ ʦʪʚʝʪʦʚ. ʋʜʘʣʝʥʥʦʩʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʘ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʦʙʨʘʱʝʥʠʡ ʠ çʦʪʧʠʩʢʘʤè. 

- ʉʤʝʱʝʥʠʝ ʩʨʦʢʦʚ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʢʦʤʧʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʟʫ-

ʣʫʢʩʢʦʛʦ ʨʘʡʦʥʘ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. 



112 
 

ʇʨʦʙʣʝʤʳ. 

1) ʇʨʘʚʦʚʳʝ ʢʦʣʣʠʟʠʠ ʤʝʞʜʫ ɿʝʤʝʣʴʥʳʤ ʢʦʜʝʢʩʦʤ ʈʌ ʠ ɿʘʢʦʥʦʤ çʆ ʥʝʜʨʘʭè. 

2) ʉʣʦʞʥʦʩʪʠ ʧʨʠ ʠʟʲʷʪʠʠ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. 

3) ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʟʤʘ ʚʦʟʤʝʱʝʥʠʷ ʫʙʳʪʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ. 

4) ɼʣʠʪʝʣʴʥʦʩʪʴ ʠ ʙʶʨʦʢʨʘʪʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʡ. 

5) ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʚʦʧʨʦʩʳ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴ. 

1. ɼʣʷ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ: 
- ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʝʪʘʣʴʥʳʭ ʧʨʘʚʠʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ (ʇɿɿ) ʩ 

ʫʯʝʪʦʤ ʟʦʥ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

- ʉʦʟʜʘʥʠʝ ʪʠʧʦʚʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 

- ʋʞʝʩʪʦʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʨʝʢʫʣʴ-

ʪʠʚʘʮʠʠ. 

2. ɼʣʷ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʡ: 

- ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʙʦʨʫ ʪʨʘʩʩ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʫʱʝʨʙʦʤ ʜʣʷ ʩʝʣʴ-

ʭʦʟʫʛʦʜʠʡ. 

- ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ çʥʫʣʝʚʦʛʦ ʦʪʚʦʜʘè ʟʝʤʝʣʴ ʠʣʠ ʚʨʝʤʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʝʟ 

ʠʟʲʷʪʠʷ. 

- ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʠʟʳʩʢʘʥʠʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʡ. 

3. ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ: 

- ɸʣʛʦʨʠʪʤ ʜʝʡʩʪʚʠʡ ʧʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʨʠ ʠʟʲʷʪʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. 

- ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʩʧʨʘʚʝʜʣʠʚʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʫʙʳʪʢʦʚ, ʚʢʣʶʯʘʷ ʫʧʫʱʝʥʥʫʶ ʚʳʛʦʜʫ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʧʦʣʥʝʥʠʷ ʠ ʘʧʨʦʙʘʮʠʠ ʧʨʦʪʦʪʠʧʘ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʄɻʀʉ) ʜʣʷ ʌʝʜʦʨʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. ʉʬʦʨʤʠ-

ʨʦʚʘʥʦ 11 ʙʘʟʦʚʳʭ ʠ 18 ʧʨʦʠʟʚʦʜʥʳʭ ʩʣʦʝʚ. ʅʘ ʧʨʠʤʝʨʝ ʟʦʥʳ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ (ɾ-2), ʨʘʩʧʦ-

ʣʦʞʝʥʥʦʡ ʥʘ ʟʝʤʣʷʭ ʙʳʚʰʝʛʦ ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦ ʜʘʥʥʳʤ ɼɿɿ ʠ ʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʦʩʥʦʚʝ 

ʘʨʭʠʚʥʳʭ ʧʦʯʚʝʥʥʳʭ ʢʘʨʪ. ʈʘʟʨʘʙʦʪʘʥʘ ʬʫʥʢʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʷʟʳʢʝ Python, ʧʦʟʚʦʣʠʚ-

ʰʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʫʯʘʩʪʢʠ ʧʦ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠ-

ʤʠʟʘʮʠʠ ʚʠʜʦʚ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʘʛʨʦʧʦʪʝʥʮʠʘʣʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦ-

ʭʨʘʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʫʛʦʜʠʡ ʠ ʫʟʘʢʦʥʠʚʘʥʠʶ ʟʘʩʪʨʦʡʢʠ ʥʘ ʤʘʣʦʧʨʠʛʦʜʥʳʭ ʟʝʤʣʷʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʥʠʮʠʧʘʣʴʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘ-
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MUNICIPAL GEOINFORMATION SYSTEM AS A TOOL FOR PRESERVING 

AGRICULTURAL POTENTIAL IN THE TRANSFORMATION OF RURAL AREAS  
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The article presents the results of filling and testing the prototype of the municipal geoinformation 

system (MGIS) for the Fedorovsky urban settlement. 11 basic and 18 derived layers have been 

formed. Using the example of the residential development zone (Zh-2) located on the lands of the 

former Fedorovskoye Oil and gas Plant, an analysis of the actual use of land plots according to remote 

sensing data and their agricultural potential based on archival soil maps was carried out. A classifi-

cation function has been developed in Python, which makes it possible to differentiate sites by the 

degree of development. Recommendations are proposed for optimizing the types of permitted use, 

taking into account the agricultural potential, aimed at preserving highly productive lands and legiti-

mizing development on low-use lands.  

 

Keywords: municipal geoinformation system, territorial planning, agricultural potential, Fedo-

rovskoye settlement, QGIS. 
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ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʥʫʞʜʘʶʪʩʷ ʚ ʦʧʝʨʘʪʠʚʥʳʭ ʠ ʜʦʩʪʦʚʝʨʥʳʭ ʠʥʩʪʨʫ-

ʤʝʥʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʝʡ. ʄʫʥʠʮʠʧʘʣʴʥʘʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ (ʄɻʀʉ) ʧʦʟ-

ʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʟʨʦʟʥʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟ ɽɻʈʅ, ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʠʭ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [1, 2]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʦʮʝʩʩʘ ʥʘʧʦʣʥʝʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʄɻʀʉ ʜʣʷ ʌʝʜʦʨʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ ʊʦ-

ʩʥʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝ-

ʤʘʪʠʯʝʩʢʠʭ ʩʣʦʝʚ, ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʟʦʥʳ ʞʠʣʦʡ 

ʟʘʩʪʨʦʡʢʠ) ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʠ ʫʨʝʛʫʣʠʨʦʚʘʥʠʠ ʬʘʢʪʦʚ ʩʘʤʦʚʦʣʴʥʦʛʦ ʟʘ-

ʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥʦ ʌʝʜʦʨʦʚʩʢʦʝ ʛʦʨʦʜʩʢʦʝ ʧʦʩʝʣʝʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝ-

ʝʩʷ ʘʢʪʠʚʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʝʤʝʣʴ. ʈʘʥʝʝ ʵʪʦ ʙʳʣʦ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ ʩ ʧʨʝ-

ʦʙʣʘʜʘʥʠʝʤ ʟʝʤʝʣʴ ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè (4293 ʛʘ), ʦʜʥʘʢʦ ʧʦʩʣʝ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʙʣʠʟʦʩʪʠ ʢ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʟʝʤʝʣʴ ʙʳʣʘ ʧʝʨʝʚʝʜʝʥʘ ʚ ʢʘʪʝʛʦʨʠʶ ʟʝʤʝʣʴ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦʜ ʞʠʣʫʶ ʠ ʧʨʦʤʳʰʣʝʥʥʫʶ ʟʘʩʪʨʦʡʢʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʄɻʀʉ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ QGIS (ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʝʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʩʙʦʨʢʠ NextGIS). ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ ʧʦʩʣʫʞʠʣʠ: ʩʚʝʜʝʥʠʷ ɽɻʈʅ 
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(ʧʫʙʣʠʯʥʘʷ ʢʘʜʘʩʪʨʦʚʘʷ ʢʘʨʪʘ), ʘʨʭʠʚʥʳʝ ʧʦʯʚʝʥʥʳʝ ʢʘʨʪʳ 1978 ʛʦʜʘ [3], ʜʦʢʫʤʝʥʪʳ ʪʝʨʨʠʪʦ-

ʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʇɿɿ), ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦʩʝʣʝʥʠʷ 

ʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʨʦʢ. 

ɹʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ: ʙʘʟʦʚʳʝ ʩʣʦʠ (ʫʥʠʚʝʨʩʘʣʴʥʳʝ, 

ʬʦʨʤʠʨʫʝʤʳʝ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʆʂʉ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʟʦʥʳ, ʧʦʯ-

ʚʝʥʥʘʷ ʢʘʨʪʘ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ) ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʩʣʦʠ (ʨʝʰʘʶʱʠʝ ʧʨʠ-

ʢʣʘʜʥʳʝ ʟʘʜʘʯʠ, ʥʘʧʦʣʥʷʝʤʳʝ ʩʠʣʘʤʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ). 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 11 ʙʘʟʦʚʳʭ ʠ 18 ʧʨʦʠʟʚʦʜʥʳʭ ʩʣʦʝʚ.  

ɺ ʫʩʣʦʚʠʷʭ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ʧʦʩʣʝʜʩʪʚʠʡ ʠʭ ʧʝʨʝʚʦʜʘ ʚ ʠʥʳʝ ʢʘʪʝʛʦʨʠʠ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘ-

ʝʪʩ̫ ʩʫʜʴʙʘ ʟʝʤʝʣʴ ʙʳʚʰʝʛʦ ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè (4 293 ʛʘ), ʢʦʪʦʨʳʝ ʧʦʩʣʝ ʙʘʥʢʨʦʪʩʪʚʘ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʙʳʣʠ ʧʨʦʜʘʥʳ ʩ ʪʦʨʛʦʚ ʠ ʚʢʣʶʯʝʥʳ ʚ ʛʨʘʥʠʮʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʚʠʜʘ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʀʩʪʦʨʠʯʝʩʢʠ ʟʝʤʣʠ ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʷʣʠ ʠʟ ʚʳʩʦʢʦʧʨʦ-

ʜʫʢʪʠʚʥʳʭ ʦʩʫʰʝʥʥʳʭ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ʊʦʣʴʢʦ ʶʞʥʘʷ ʯʘʩʪʴ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʀʞʦʨʘ, ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʫʛʦʜʴʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʘʩʪ-

ʙʠʱʘ ʠ ʩʝʥʦʢʦʩʳ.  

ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʩʪʨʦʡʢʠ çʌʝʜʦʨʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʧʦʩʝʣʝ-

ʥʠʷè, ʨʘʟʤʝʱʝʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʥʦʤ ʩʣʦʝ ʄɻʀʉ, ʥʘ ʟʝʤʣʷʭ ʙʳʚʰʝʛʦ ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè, 

ʚʢʣʶʯʝʥʥʳʭ ʚ ʛʨʘʥʠʮʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 11 ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʟʦʥ. ʉʘ-

ʤʦʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʱʘʜʝʡ ʙʳʣʦ ʦʪʜʘʥʦ ʚ ʟʦʥʫ ɾ-2 (2054 ʛʘ), ʇ-1 (873 ʛʘ) ʠ ʇ-2 (937 

ʛʘ).  

ʇʝʨʝʚʦʜ ʟʝʤʝʣʴ ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʟʦʥʫ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʥʝʦʙʨʘʪʠʤʦʡ ʜʝʛʨʘʜʘʮʠʠ ʚ ʘʛʨʘʨ-

ʥʦʤ ʢʦʥʪʝʢʩʪʝ [4]. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ï ʟʘʩʪʨʦʡʢʘ, ʘʩʬʘʣʴʪʠʨʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʪʭʦʜʘʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ; 

- ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʠʛʦʜ-

ʥʦʩʪʠ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʤʘʣʦʧʨʠʚʣʝʢʘʪʝʣʴ-

ʥʳʤʠ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʝʤʣʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʦʥʳ ʫʪʨʘʪʠʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʮʝʥ-

ʥʦʩʪʴ, ʠ ʠʭ ʨʝʠʥʪʝʛʨʘʮʠʷ ʚ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʤʘʩʰʪʘʙʥʳʭ ʟʘʪʨʘʪ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʟʝʤʣʠ ʟʦʥʳ ɾ-2 ʩʦʭʨʘʥʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʯʘ-

ʩʪʠʯʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʣʘʛʦʜʘʨʷ ʜʦʧʫʩʪʠʤʦʩʪʠ ʃʇʍ (ʣʠʯʥʦʛʦ ʧʦʜ-

ʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ). ʂʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʬʦʨʤʘʪʘ: 

- ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ï ʚʝʜʝʥʠʝ ʃʇʍ (ʦʚʦʱʝʚʦʜʩʪʚʦ, ʩʘʜʦʚʦʜʩʪʚʦ, ʤʝʣʢʦʝ ʞʠ-

ʚʦʪʥʦʚʦʜʩʪʚʦ) ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʛʨʦʧʦʪʝʥʮʠʘʣ ʥʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ; 

- ʶʨʠʜʠʯʝʩʢʘʷ ʜʦʧʫʩʪʠʤʦʩʪʴ ï ʃʇʍ ʥʝ ʪʨʝʙʫʝʪ ʧʝʨʝʚʦʜʘ ʫʯʘʩʪʢʘ ʚ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʩʪʘʚʘʷʩʴ ʚ ʛʨʘʥʠʮʘʭ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ; 

- ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ï ʨʘʟʚʠʪʠʝ ʃʇʍ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʥʷʪʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʘʛʨʦʙʠʟʥʝʩʘ. 

ʆʜʥʘʢʦ ʨʠʩʢʦʤ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀɾʉ ʚ ʟʦʥʝ ɾ-

2, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʦʣʥʦʡ ʟʘʩʪʨʦʡʢʝ ʟʝʤʝʣʴ.  

ʅʘʤʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʘ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʟʦʥʳ ɾ-2. ʋʩʪʘʥʦʚʣʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ 

ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʘ ʫʯʘʩʪʢʦʚ ʠʤʝʝʪ ɺʈʀ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʦʥʝ ɾ-2, ʦʩʪʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʤʝʶʪ ɺʈʀ ï ʧʦʜ ʜʘʯʠ, ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʜʣʷ ʩʘʜʦʚʦʜʩʪʚʘ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʇɿɿ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʝ). ʊʘʢʞʝ ʧʦ ʜʘʥʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʟʘʩʪʨʦʝʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʘʨʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʟʘʩʪʨʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʦʚʦʡ ʟʘʩʪʨʦʡʢʦʡ, ʘ ʪʘʢʞʝ ʥʝʟʘʩʪʨʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʘʯʘʣʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ (ʟʘʩʪʨʦʝʥʳ ʯʘʩʪʠʯʥʦ). ʀʩʧʦʣʴʟʫʷ ʵʪʠ ʜʘʥʥʳʝ ʠ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʥʘʤʠ ʬʫʥʢʮʠʶ ʜʣʷ 
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ʢʘʣʴʢʫʣʷʪʦʨʘ ʧʦʣʝʡ ʥʘ ʷʟʳʢʝ Python (ʨʠʩ. 1), ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʩʝʭ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ɾ-2 ʠ ʚʳʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʠʜʫ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 2). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1 ï ʌʫʥʢʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤ 
ʈʠʩ. 1. ʌʫʥʢʮʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʦʥʳ ɾ-2 ʧʦ ʩʦʭʨʘʥʝʥʠʶ  

ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʃʇʍ 

  

 
 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ɾ-2 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʙʘʟʦʚʦʛʦ ʩʣʦʷ çʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘè ʠ çɿʝʤʝʣʴʥʳʝ ʫʛʦʜʴʷè ʜʣʷ 

ʚʩʝʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ɾ-2 (ʢʨʦʤʝ ʪʝʭ, ʫ ʢʦʪʦʨʳʭ ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʀɾʉ ʠ ʤʝʥʷʪʴ ʝʛʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ), ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

(ʨʠʩ. 3).  

CASE  

          WHEN  Ϧˤ˾ˮϦ Ґϥ˶˽̆ϥ  

          THEN 'ЛПХ (не менять)'  

          WHEN  Ϧˤ˾ˮϦ Ґϥˮˬ˿ and  Ϧ͙ͤ͊͡;͙͔ ͔ͨͦͫͭͪͦ͟Ϧ Ґϥ͙͍ͨͪͫͯͭͫͭͯΌͭ όͫͭ͊ͪ·͔ύϥ 

or Ϧ͙ͤ͊͡;͙͔ ͔ͨͦͫͭͪͦ͟Ϧ Ґϥ͙͍ͨͪͫͯͭͫͭͯΌͭ ό͍ͤͦ·͔ύϥ  

          THEN ϥˮˬ˿ ό͔ͤ ͔ͣͤΎͭΈύϥ  

          WHEN Ϧˤ˾ˮϦ Ґϥͨͦ͒ ͒͊;͔ͤͦ ͻͦ͘Ύ͚͍ͫͭͦϥ or Ϧˤ˾ˮϦ Ґϥ͒͡Ύ ͔ͫ͡Έͫͦ͟ͻͦ͘Ύ͚π

͍͔͎ͫͭͤͤͦͦ ͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ύϥ or Ϧˤ˾ˮϦ Ґϥ͙͔ͤͦϥ  

          THEN 'нужен выбор между ИЖС и ЛПХ'  

          WHEN  Ϧˤ˾ˮϦ Ґϥˮˬ˿ϥ and  Ϧ͙ͤ͊͡;͙͔ ͔ͨͦͫͭͪͦ͟Ϧ Ґϥ͍͔ͦͭͫͯͭͫͭͯͭϥ or Ϧ͙ͤ͊͡π

;͙͔ ͔ͨͦͫͭͪͦ͟Ϧ Ґϥ;͙͊ͫͭ;ͤͦϥ 

          THEN 'можно изменить с ИЖС на ЛПХ'  

END 
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ʈʠʩ. 3. ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʘʥʘʣʠʟʘ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʝ ɾ-2 ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʜʘʣʴʥʝʡʰʝʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ: 

ɼʣʷ ʫʯʘʩʪʢʦʚ ʩ ʚʳʩʦʢʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʙʳʚʰʠʝ ʦʩʫʰʝʥʥʳʝ 

ʧʘʭʦʪʥʳʝ ʫʛʦʜʴʷ): 

- ʧʦʜʣʝʞʘʪ ʙʝʟʫʩʣʦʚʥʦʤʫ ʩʦʭʨʘʥʝʥʠʶ ʚ ʥʝʟʘʩʪʨʦʝʥʥʦʤ ʚʠʜʝ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʚʠʜ ʨʘʟ-

ʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʃʇʍ (ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ ʩ ʧʨʘʚʦʤ ʚʦʟʚʝʜʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ, 

ʥʦ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʬʫʥʢʮʠʠ, ʪʦ ʝʩʪʴ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʟʘ-

ʩʪʨʦʡʢʠ). 

- ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʫʞʝ ʠʤʝʶʪ ʚʠʜ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀɾʉ, ʥʦ 

ʦʩʪʘʶʪʩʷ ʥʝʟʘʩʪʨʦʝʥʥʳʤʠ, ʥʝʦʙʭʦʜʠʤʦ ʠʥʠʮʠʠʨʦʚʘʪʴ ʧʨʦʮʝʜʫʨʫ ʧʨʠʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚʠʜʘ 

ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʃʇʍ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʭ ʘʛʨʦʧʦʪʝʥʮʠʘʣʦʤ, ʠʩʢʣʶʯʘʷ ʪʦʯʝʯ-

ʥʫʶ ʞʠʣʫʶ ʟʘʩʪʨʦʡʢʫ. 

ɼʣʷ ʫʯʘʩʪʢʦʚ ʩʦ ʩʨʝʜʥʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʙʳʚʰʠʝ ʢʦʨʤʦʚʳʝ 

ʫʛʦʜʴʷ, ʟʘʣʝʞʠ): 

- ʜʦʧʫʩʢʘʝʪʩʷ ʩʤʝʰʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʢʨʝʧʣʝʥʠʝ ʚʠʜʘ ʨʘʟʨʝʰʝʥ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʃʇʍ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʘʟʤʝʱʝʥʠʷ ʞʠʣʦʛʦ ʜʦʤʘ, ʥʦ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʩʦ-

ʭʨʘʥʝʥʠʝʤ ʥʝ ʤʝʥʝʝ 50% ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʧʦʜ ʦʛʦʨʦʜʥʠʯʝʩʪʚʦ ʠʣʠ ʩʝʥʦʢʦʰʝʥʠʝ. 

- ʫʯʘʩʪʢʠ, ʫʞʝ ʯʘʩʪʠʯʥʦ ʦʩʚʦʝʥʥʳʝ (ʥʘʯʘʣʦ ʟʘʩʪʨʦʡʢʠ), ʤʦʛʫʪ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ ʚ ʪʝʢʫ-

ʱʠʭ ʛʨʘʥʠʮʘʭ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʩʪʘʚʰʝʡʩʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ. 

ɼʣʷ ʫʯʘʩʪʢʦʚ ʩ ʥʠʟʢʠʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ (ʥʘʨʫʰʝʥʥʳʝ ʟʝʤʣʠ, 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ, ʘ ʪʘʢʞʝ ʧʦʣʥʦʩʪʴʶ ʟʘʩʪʨʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ): 

- ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. ʅʝʟʘʩʪʨʦʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʀɾʉ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʪʘʢ ʢʘʢ ʠʭ ʘʛʨʦʮʝʥʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʟʚʦʣʷʝʪ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʦʭʨʘʥʠʪʴ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʟʝʤʣʠ ʚ ʦʙʦʨʦʪʝ (ʩʪʠʤʫʣʠʨʫʷ ʃʇʍ), ʘ ʩ ʜʨʫʛʦʡ ï ʫʟʘʢʦʥʠʪʴ ʟʘʩʪʨʦʡʢʫ ʥʘ 
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ʫʯʘʩʪʢʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʘʛʨʦʮʝʥʥʦʩʪʠ, ʠʟʙʝʛʘʷ ʩʧʣʦʰʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ 

ɸʆɿʊ çʌʝʜʦʨʦʚʩʢʦʝè. 
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ʄʆʅʀʊʆʈʀʅɻ ɿɽʄɽʃʔ, ɼʀʉʊɸʅʎʀʆʅʅʆɽ ɿʆʅɼʀʈʆɺɸʅʀɽ  

ʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 
 

ʆʙʟʦʨʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 557.4 
 ʄʆʅʀʊʆʈʀʅɻ ʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ʆʈʆʐɸɽʄʓʍ ɿɽʄɽʃʔ  

ʅɸ ʆʉʅʆɺɽ ʌɸʂʊʆʈʆɺ 

 

ʅʦʟʠʤ ʅʫʤʦʥ ɸʣʠʟʦʜʘ 

ʊʘʜʞʠʢʩʢʠʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʐ. ʐʦʪʝʤʫʨ, ɼʫʰʘʥʙʝ, ʊʘʜʞʠʢʠʩʪʘʥ 

nnozim@gmail.com  

 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʩʚʷʱʝʥʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʤʝʥʝʥʠʶ ʤʦʜʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʧʦʯʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʟʘʩʦʣʝʥʥʦʩʪʴ, ʚʣʘʞʥʦʩʪʴ, ʧʣʦʜʦʨʦʜʠʝ, ʢʠʩʣʦʪʥʦʩʪʴ, 

ʵʨʦʟʠʷ), ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ (ʢʘʯʝʩʪʚʦ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʜʨʝʥʘʞʘ), ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ (ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʘʜʢʠ, ʠʩʧʘʨʝʥʠʝ), ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʘʩʧʝʢʪʘʤ (ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʠ ʚʦʜʳ, ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ, ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ) 

ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ (ʩʧʦʩʦʙʳ ʦʨʦʰʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʜʦʙʨʝʥʠʡ, ʩʦʩʪʦʷʥʠʝ ʠʨʨʠ-

ʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ). ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʣʘʙʦʨʘ-

ʪʦʨʥʳʝ ʘʥʘʣʠʟʳ ʧʦʯʚʳ ʠ ʚʦʜʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ (ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ) ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (GIS). ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʦʨʦʰʝʥʠʷ, 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʘʜʞʠʢʠʩʪʘʥʘ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ, ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʨʦʰʘʝʤʳʭ ʟʝ-

ʤʝʣʴ, ʤʦʜʝʣʴ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩʦʩʪʦʷ-

ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ɸʣʠʟʦʜʘ ʅ. ʅ. ʄʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʦʨʦʚ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ : ʀɹʎ 

ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 119-124. 
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This study is devoted to the development and application of a model for monitoring the ecological 

condition of irrigated lands based on a ʢʦʤʧʣʝʢʩ of factors. The main attention is paid to soil indica-

tors (salinity, moisture, fertility, acidity, erosion), water resources (quality of irrigation water, ground-

water level, drainage efficiency), climatic conditions (temperature, precipitation, evaporation), envi-

ronmental aspects (soil and water pollution, land degradation, vegetation cover condition), and eco-

nomic factors (irrigation methods, use of fertilizers, condition of irrigation infrastructure). The re-

search methods include field observations, laboratory analysis of soil and water, remote sensing of 

the Earth (satellite data), and geographic information systems (GIS).The practical significance of the 
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work lies in the possibility of using the proposed model for planning and optimizing irrigation, envi-

ronmental protection, and ensuring food security in the territory of Tajikistan. 

 

Keywords: monitoring, water resources, ecological condition, irrigated lands, factor-based monitor-

ing model, systematic assessment, groundwater level, environmental condition. 

 

For citation: Alizoda, N. N. (2026). Monitoring of the ecological condition of irrigated lands based 

on factors. Innovative development of land management 26': collection of scientific papers. (pp. 119-

124). Kinel : PLC Samara SAU (in Russ.).  

 

ʄʦʥʠʪʦʨʠʥʛ ï ʚʘʞʥʝʡʰʘʷ ʯʘʩʪʴ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʙʣʶ-

ʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʳʟʚʘʥʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠ-

ʷʤʠ. ʎʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ï ʠʟʣʦʞʝʥʠʝ ʬʘʢʪʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʝ, ʚʳʜʘʯʘ 

ʜʘʥʥʳʭ ʨʫʢʦʚʦʜʷʱʠʤ ʦʨʛʘʥʘʤ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʠ ʠʩʢʣʶʯʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠ ʧʨʠʨʦʜʫ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ ʥʘʯʘʣʴʥʳʤ 

ʵʪʘʧʦʤ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1, 2]. 

ʄʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠ-

ʩʪʝʤʦʡ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʦʮʝʥʢʫ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝ-

ʣʠʦʨʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʭ ʟʝʤʝʣʴ. 

ʎʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʷʚ-

ʣʝʥʠʠ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʦʣʝʥʠʝ, ʵʨʦʟʠʷ, ʩʥʠʞʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʭʫʜ-

ʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʚʦʜ, ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʫʩʪʨʘʥʝʥʠʶ. 

ɿʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ ʚʢʣʶʯʘʶʪ ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦ ʧʦʯʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, ʢʘʯʝʩʪʚʝ ʚʦʜ ʠ ʩʦʩʪʦʷʥʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʦʰʘʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

ʕʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʥʪʝʛʨʘʮʠʶ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ, ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʵʢʦʩʠʩʪʝʤʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. 

ʈʝʛʫʣʷʨʥʳʡ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʨʘʥʥʠʝ ʧʨʠʟʥʘʢʠ ʜʝ-

ʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʘʛ-

ʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʇʝʨʚʳʤ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʥʘ ʧʫʪʠ ʨʝʰʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʜʦʣʞʥʦ ʙʳʪʴ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʧʦʣʫʯʝʥʠʷ (ʩʙʦʨʘ) ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫ-

ʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʤʥʦʛʠʝ ʩʪʨʘʥʳ ʦʩʦʟʥʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦ-

ʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʡ ʚ ʨʘʟʚʠʪʠʠ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ 1968 ʛʦʜʫ ʚ ʇʘʨʠʞʝ ʩʦʩʪʦʷʣʘʩʴ ʢʦʥʬʝʨʝʥ-

ʮʠʷ ʖʅɽʉʂʆ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʠ ʦʙʩʫʞʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʇʨʦʛʨʘʤʤʳ ʄɸɹ çʏʝʣʦʚʝʢ 

ʠ ʙʠʦʩʬʝʨʘè. ɺ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ ʜʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ (ʦʪ ʣʘʪʠʥʩʢʦʛʦ ʩʣʦʚʘ çʤʦʥʠ-

ʪʦʨè, ʯʪʦ ʦʙʦʟʥʘʯʘʝʪ çʪʦʪ, ʢʦʪʦʨʳʡ ʥʘʧʦʤʠʥʘʝʪ, ʧʨʝʜʫʧʨʝʞʜʘʝʪè) ï ʩʠʩʪʝʤʘ ʨʝʛʫʣʷʨʥʳʭ ʜʣʠ-

ʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, ʜʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʨʦʰʣʦʛʦ, ʥʘʩʪʦʷʱʝʛʦ ʠ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʷ ʚ ʙʫʜʫʱʝʤ ʧʘʨʘʤʝʪ-

ʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʠʤʝʶʱʠʭ ʟʥʘʯʝʥʠʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʚʢʣʶʯʘʣʘ ʨʘʟʨʘ-

ʙʦʪʢʫ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ɻʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

(ɻʉʄʆʉ). ɽʝ ʟʘʜʘʯʘ: ʨʘʥʥʝʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʥʘʩʪʫʧʘʶʱʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʚʨʝʜ ʙʣʘʛʦʩʦʩʪʦʷʥʠʶ ʣʶʜʝʡ.  
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ɺ 1972 ʛ. ʚ ʉʪʦʢʛʦʣʴʤʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʜ ʵʛʠʜʦʡ ʆʆʅ 

ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ (ʥʘʙʣʶʜʝʥʠʡ) ʟʘ ʢʘʯʝ-

ʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [3, 4]. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʛʦʜʫ ʈ. ʄʘʥ-

ʥʦʤ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚʧʝʨʚʳʝ ʧʦʥʷʪʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʋ ʥʘʩ ʚ ʩʪʨʘʥʝ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʪʝʦʨʠʶ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʪʘʣ ʨʘʟʨʘʙʘ-

ʪʳʚʘʪʴ ʖ.ɸ. ʀʟʨʘʵʣʴ [5]. ʆʥ ʩʜʝʣʘʣ ʘʢʮʝʥʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʘʙʣʶʜʝʥʠʠ, ʥʦ ʠ ʧʨʦʛʥʦʟʝ, ʚʚʝʜʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ ʢʘʢ ʦʩʥʦʚʫ ʧʨʠʯʠʥ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ. ʀʜʝʦʣʦʛʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʜʦʣʛʦ ʜʦ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ ɺ.ʀ. ɺʝʨ-

ʥʘʜʩʢʠʤ, ɸ.ɽ. ʌʝʨʩʤʘʥʦʤ [3, 4].  

ʄʦʥʠʪʦʨʠʥʛ ï ʵʪʦ ʩʠʩʪʝʤʘ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʷ ʙʠʦʩʬʝʨʳ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʀʟʨʘʵʣʶ, 1974). ɺ ʪʘʢʦʤ ʫʪʦʯʥʝʥʠʠ ʧʦʥʷʪʠʷ ʤʦ-

ʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʝʩʪʴ ʜʚʘ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʤʦʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʙ-

ʩʫʞʜʘʣʠʩʴ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʚʘʞʥʳ ʚ ʘʩʧʝʢʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ: ʥʘʙʣʶ-

ʜʘʪʴ ʣʠ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʣʴʢʦ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʧʨʠʨʦʜʥʳʝ ʪʦʞʝ; ʚʢʣʶʯʘʪʴ 

ʣʠ ʚ ʮʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʣʴʢʦ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʛʥʦʟʳ ʠʣʠ ʝʱʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝʤ 

ʩʨʝʜʳ. 

ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʦʙʟʦʨʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʩʠʩʪʝʤ ʠ ʧʦʜʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʥʳʭ ʪʠ-

ʧʦʚ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʚ ʥʘʯʘʣʝ 1970-ʭ ʛʛ. ʖ.ɸ. ʀʟʨʘʵʣʝʤ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠ-

ʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʤʦʛʫʪ ʧʦʜʨʘʟʜʝʣʷʪʴʩʷ ʧʦ ʨʘʟʥʳʤ ʧʨʠʟʥʘʢʘʤ: ʧʦ ʢʦʤʧʣʝʢʩʫ ʨʝʰʘʝʤʳʭ ʟʘ-

ʜʘʯ, ʧʦ ʦʙʲʝʢʪʘʤ ʥʘʙʣʶʜʝʥʠʡ, ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤʫ ʫʨʦʚʥʶ, ʤʝʪʦʜʘʤ ʨʝʘʣʠʟʘʮʠʠ ʠ ʪ.ʜ. 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʠʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ (ʧʦ ʖ. ɸ. ʀʟʨʘʵʣʶ, ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ɺ. ɸ.ʂʦʨʦʣʝʚʘ) 
ʇʨʠʟʥʘʢ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʊʠʧʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʣʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʠʩʪʝʤ (ʧʦʜʩʠʩʪʝʤ) 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ɻʣʦʙʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 

ʄʝʞʥʘʮʠʦʥʘʣʴʥʳʡ, çʤʝʞʜʫʥʘʨʦʜʥʳʡè ʤʦʥʠʪʦʨʠʥʛ 

ʉʘʥʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶ-

ʱʠʭ ʙʠʦʩʬʝʨʳ 

ɻʝʦʬʠʟʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ɿʘʛʨʷʟʥʝʥʥʳʝ ʩʨʝʜʳ ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʡ ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, 

ʧʦʯʚʳ, ʙʠʦʪʳ 

ʊʝʭʥʦʛʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʚʦʟʜʝʡ-

ʩʪʚʠʷ 

ʀʥʛʨʝʜʠʝʥʪʥʳʡ ʤʦʥʠʪʦʨʠʥʛ (ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʰʫʤʦʚ 

ʠ ʪ.ʜ.) 

ʄʦʥʠʪʦʨʠʥʛ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ  

ɻʣʦʙʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʄʦʥʠʪʦʨʠʥʛ ʦʟʦʥʦʩʬʝʨʳ 

ʄʦʥʠʪʦʨʠʥʛ ʦʢʝʘʥʘ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʄʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ  ʄʦʥʠʪʦʨʠʥʛ ʧʦ ʬʠʟʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘ-

ʟʘʪʝʣʷʤ  

ʉʧʫʪʥʠʢʦʚʳʡ (ʢʦʩʤʠʯʝʩʢʠʡ) ʤʦʥʠʪʦʨʠʥʛ 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

 

1. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʜʝʣʘʝʪ ʝʸ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩ-

ʥʦʡ ʦʮʝʥʢʠ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. 

2. ʉʘʥʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʠʦʩʬʝʨʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʢʦʤʧʣʝʢʩ ʤʝʨ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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3. ʉʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʨʝʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʬʠ-

ʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

4. ʊʝʭʥʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʜʝʛʨʘʜʘʮʠʝʡ ʧʦʯʚ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟ-

ʜʫʭʘ. 

5. ʄʦʥʠʪʦʨʠʥʛ ʛʣʦʙʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʦʛʥʦʟʦʚ ʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

6. ʄʝʪʦʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ, ʚʢʣʶʯʘʶʪ ʠʥʩʪʨʫʤʝʥ-

ʪʘʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʙ. 

7. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʘʥʘ-

ʣʠʟ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʧʦʜʭʦʜ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

 

ʉʠʩʪʝʤʥʳʡ 

ʧʦʜʭʦʜ 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʡ ʧʦʜʭʦʜ  

(ɻʀʉ-ʧʦʜʭʦʜ) 

ʇʨʦʛʥʦʩʪʠʯʝ-

ʩʢʠʡ ʧʦʜʭʦʜ 

ʄʦʜʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʂʦʤʧʣʝʢʩʥʳʡ 

(ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʳʡ) ʧʦʜʭʦʜ 

ʇʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦʝ ʠʟʫʯʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝ-

ʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ. 

ʇʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ, ʢʘ-

ʯʝʩʪʚʦʤ ʚʦʜʳ ʠ ʧʨʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʢʫʣʴʪʫʨ. 

ʆʩʥʦʚʘʥ ʥʘ ʩʦʯʝʪʘ-

ʥʠʠ ʧʦʣʝʚʳʭ ʥʘʙʣʶ-

ʜʝʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʘʥʘʣʠʟʦʚ ʠ ʜʠʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘ-

ʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪ 

ʦʨʦʰʘʝʤʳʝ 

ʟʝʤʣʠ ʢʘʢ ʯʘʩʪʴ 

ʮʝʣʦʩʪʥʦʡ ʘʛʨʦ-

ʵʢʦʩʠʩʪʝʤʳ. 

ɺʢʣʶʯʘʝʪ ʘʥʘ-

ʣʠʟ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʟʝʤʝʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʩ 

ʚʦʜʥʳʤʠ, ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʤʠ ʬʘʢʪʦ-

ʨʘʤʠ. 

ʀʩʧʦʣʴʟʫʝʪ ʛʝʦ-

ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʢʘʨʪʠʨʦʚʘ-

ʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʢʘʯʝʩʪʚʘ ʟʝ-

ʤʝʣʴ ʠ ʚʦʜʳ. 

ʇʦʟʚʦʣʷʝʪ ʚʳʷʚ-

ʣʷʪʴ ʧʨʦʙʣʝʤ-

ʥʳʝ ʟʦʥʳ ʜʝʛʨʘ-

ʜʘʮʠʠ, ʟʘʩʦʣʝ-

ʥʠʷ, ʵʨʦʟʠʠ ʠ ʟʘ-

ʩʫʭʠ. 

ʅʘʧʨʘʚʣʝʥ ʥʘ 

ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʝ ʠʟʤʝʥʝʥʠʡ 

ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʣʠʤʘʪʠʯʝ-

ʩʢʠʭ ʠʟʤʝʥʝ-

ʥʠʡ ʠ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ. 

ʇʦʟʚʦʣʷʝʪ ʨʘʟ-

ʨʘʙʘʪʳʚʘʪʴ 

ʩʮʝʥʘʨʠʠ ʨʘʟ-

ʚʠʪʠʷ ʠ ʤʝʨʳ 

ʧʦ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʶ ʜʝʛʨʘ-

ʜʘʮʠʠ. 
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ʈʠʩ. 2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠʥ-

ʪʝʛʨʘʮʠʷ ʧʦʣʝʚʳʭ, ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɻʀʉ ʠ ʧʨʦʛʥʦʩʪʠʯʝ-

ʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʦʜʝʣʴ ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʜʝʛʨʘʜʘʮʠʶ ʟʝʤʝʣʴ ʠ ʧʦʚʳʰʘʪʴ ʠʭ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ. 

ʅʘ ʦʩʥʦʚʝ ʨʠʩʫʥʢʘ 2 ʩʦʩʪʘʚʠʤ ʤʦʜʝʣʴ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ.  

ʄʦʜʝʣʴ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ï ʵʪʦ ʩʠ-

ʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʦʨʦʰʝʥʠʷ ʥʘ ʧʦʯʚʫ, ʚʦʜʫ ʠ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ (ʟʘʩʦʣʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ, 

ʵʨʦʟʠʶ ʠ ʜʨ.). 

ʎʝʣʴ ʤʦʜʝʣʠ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ï ɻ ʪʦ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʠ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ 

ʜʝʛʨʘʜʘʮʠʠ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 3. ʄʦʜʝʣʴ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʄʦʜʝʣʴ ʬʘʢʪʦʨʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ 

ʇʦʯʚʝʥʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ 

ɺʦʜʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʥʦ-

ʩʪʠ ʧʦʯʚʳ ʩʦʜʝʨʞʘ-

ʥʠʝ ʛʫʤʫʩʘ 

ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ 

(pH) 

ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ 

ʧʣʦʪʥʦʩʪʴ ʠ ʩʪʨʫʢ-

ʪʫʨʘ ʧʦʯʚʳ 

ʩʪʝʧʝʥʴ ʵʨʦʟʠʠ  

ʢʘʯʝʩʪʚʦ ʦʨʦʩʠ-

ʪʝʣʴʥʦʡ ʚʦʜʳ  

ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ 

ʩʦʩʪʦʷʥʠʝ ʜʨʝʥʘʞ-

ʥʳʭ ʢʘʥʘʣʦʚ 

ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʦʨʦ-

ʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʨ-

ʨʠʛʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ 

ʜʝʛʨʘʜʘʮʠʷ ʟʝʤʝʣʴ 

ʟʘʛʨʷʟʥʝʥʠʝ 

ʧʦʯʚʳ ʫʜʦʙʨʝʥʠ-

ʷʤʠ ʠ ʭʠʤʠʢʘʪʘʤʠ 

ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʦʧʫʩʪʳʥʠʚʘʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠ-

ʪʦʨʠʡ 

 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟ-

ʜʫʭʘ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʫʨʦʚʝʥʴ ʠʩʧʘʨʝʥʠʷ 

ʟʘʩʫʰʣʠʚʦʩʪʴ ʢʣʠ-

ʤʘʪʘ 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢ-
ʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʘʯʝʩʪʚʦ ʚʦʜʳ, ʫʨʦʚʝʥʴ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʚʝʜʸʥ-
ʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʦʨʦʰʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʛʘʪʠʚ-
ʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʚʢʣʶʯʘʷ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʧʦʯʚ ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʧʣʦʜʦ-
ʨʦʜʠʷ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʫʭʫʜʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠʛʨʘʝʪ ʥʝʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤ ʚʦʜʦʧʦʣʴʟʦʚʘ-
ʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʄʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝ-
ʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝ-
ʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚʢʣʶʯʘʷ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʣʘ-
ʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ ʩʦʩʪʦʷ-
ʥʠʷ ʟʝʤʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ 
ʤʦʥʠʪʦʨʠʥʛʫ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʨʝʛʫʣʷʨʥʦʝ 
ʥʘʙʣʶʜʝʥʠʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 
ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ɼʠʩʢʫʩʩʠʦʥʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 332.143 
 ʄʅʆɻʆʄɽʈʅʓɽ ʂɸɼɸʉʊʈʓ ʀ ʎʀʌʈʆɺʓɽ ɼɺʆʁʅʀʂʀ  

ʂɸʂ ʈɽɿʋʃʔʊɸʊ ʀʅʊɽɻʈɸʎʀʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ  

ɺ ʈɸʄʂɸʍ ʈɸɿɺʀʊʀʗ ʅʉʇɼ 

 

ɺʠʢʪʦʨʠʷ ʉʝʨʛʝʝʚʥʘ ɹʫʩʣʘʝʚʘ1,2,3, ɸʥʥʘ ɼʤʠʪʨʠʝʚʥʘ ʂʦʨʥʠʣʦʚʘ2 

1, 2ɸʅʆ ɺʆ ʋʥʠʚʝʨʩʠʪʝʪ çʄʀʈè, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 
1, 2 ʌɻɹʆʋ ɺʆ çʉɻʕʋè, ʉʘʤʘʨʘ, ʈʦʩʩʠʷ 
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1 viktoria.tereoschina@yandex.ru, https://orcid.org/0009-0006-0450-462X  
2 adkornilova@yandex.ru 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʨʘʟʚʠʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ɽʜʠʥʦʛʦ ʨʝʩʫʨʩʘ ʦ ʟʝʤʣʝ ʠ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʤʥʦʛʦʤʝʨ-

ʥʳʝ ʢʘʜʘʩʪʨʦʚʳʝ ʩʠʩʪʝʤʳ, ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʦʚ ʪʝʨʨʠʪʦʨʠʡ, ʟʘʨʫʙʝʞʥʳʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʦʧʳʪ ʠʭ ʚʥʝʜʨʝʥʠʷ. ɺʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʩʦ-

ʩʪʦʷʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʩʫ-

ʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ʇʨʝʜʣʦʞʝʥʳ ʯʝʪʳʨʝ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʭʦʜʦʤ ʢ ʤʥʦʛʦʤʝʨʥʦʤʫ ʢʘʜʘʩʪʨʫ ʠ ʮʠʬʨʦʚʳʤ 

ʜʚʦʡʥʠʢʘʤ ʪʝʨʨʠʪʦʨʠʡ. 
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The article discusses issues related to the establishment of a public easement for the placement of 

This article examines issues related to the development of the National Spatial Data System and the 

Unified Resource on Land and Real Estate. Multidimensional cadastral systems, digital twins of ter-

ritories, and international and domestic implementation experience are considered. The concept of a 

spatial component is introduced. The state of the domestic geoinformation environment is analyzed, 

and the potential for integrating existing systems is determined. Four stages of development of the 

National Spatial Data System are proposed, followed by a transition to a multidimensional cadastre 

and digital twins of territories. 
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʨʘʟʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʣʦʱʘʜʦʢ ʝʩʪʝʩʪʚʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ. ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʢʦʥʮʝʥʪʨʠ-

ʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʨʷʜʫ ʠʩʪʦʯʥʠʢʦʚ, ʚʝʨʠʬʠʮʠʨʦʚʘʪʴ ʝʝ ʠ ʩʦʢʨʘʱʘʪʴ ʩʨʦʢʠ 

ʝʝ ʧʦʣʫʯʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʢʦʤʧʣʝʢʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʥʪʝʛʨʘʮʠʷ ʢʦʪʦʨʳʭ ʯʨʝʟʚʳʯʘʡʥʘ 

ʚʘʞʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʠʥʳʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ.  

ʊʘʢ, ʚ ʯʘʩʪʥʦʩʪʠ, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 7 ʠʶʥʷ 2022 ʛ. ˉ1040 (ʝʱʝ ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè) ʫʪʚʝʨʞʜʝʥʦ ʧʦʣʦʞʝʥʠʝ ʦ 

ʬʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ çɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ 

ʧʣʘʪʬʦʨʤʘ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè (ʜʘʣʝʝ ï ɽʎʇ ʅʉʇɼ), ʚ ʢʦʪʦ-

ʨʦʤ ʦʧʨʝʜʝʣʝʥ ʧʦʨʷʜʦʢ ʚʝʜʝʥʠʷ ɽʎʇ ʅʉʇɼ, ʦʙʲʝʢʪʳ ʠ ʩʫʙʲʝʢʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦʨʷʜʦʢ ʠʥʪʝʛʨʘʮʠʠ ʨʷʜʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [1]. 

ʇʦʧʳʪʢʘ ʠʥʪʝʛʨʘʮʠʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ɽʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʟʝʤʣʝ 

ʠ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ï ɽʀʈ), ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴ-

ʩʪʚʘ ʈʌ ʦʪ 31 ʜʝʢʘʙʨʷ 2020 ʛ. ˉ2429 çʆ ʧʨʦʚʝʜʝʥʠʠ ʚ 2021 ʛʦʜʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʦʟʜʘʥʠʶ 

ɽʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦ ʟʝʤʣʝ ʠ ʥʝʜʚʠʞʠʤʦʩʪʠè. ʕʢʩʧʝʨʠʤʝʥʪ ʙʳʣ ʧʨʦʚʝʜʝʥ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ, ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʝʚ, ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʛʣʷʜʥʦ ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ [2] . ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʠʟ 21 ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʟʥʘʥʳ ʫʩʧʝʰʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʪʠʨʘʞʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʫ ʥʘ ʚʩʝ 

ʨʝʛʠʦʥʳ ʈʌ: ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʠʥʪʝʛʨʘʮʠʠ ʧʦʨʷʜʢʘ 18 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ (ʪʘʙʣ. 1) [1]. 

ʊʘʙʣʠʮʘ 1 

ʀʥʪʝʛʨʠʨʫʝʤʳʝ ʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ɽʎ ʅʉʇɼ ʠ ʩʦʟʜʘʥʠʷ ɽʀʈ 
ʇʦʩʪʘʚʱʠʢʠ ʠʥʬʦʨʤʘ-

ʮʠʠ 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

1 2 

ʄʠʥʩʪʨʦʡ ʈʦʩʩʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʘʜʘʩʪʨ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʄʠʥʢʫʣʴʪʫʨʳ ʈʦʩʩʠʠ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ (ʧʘʤʷʪ-

ʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ) ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʅʉ ʈʦʩʩʠʠ ʈʝʝʩʪʨ ʘʜʨʝʩʦʚ  

ʈʦʩʣʝʩʭʦʟ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʥʦʡ ʨʝʝʩʪʨ 

ʈʦʩʚʦʜʨʝʩʫʨʩʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʚʦʜʥʳʡ ʨʝʝʩʪʨ 

ʄʠʥʵʢʦʥʦʤʨʘʟʚʠʪʠʷ 

ʈʦʩʩʠʠ 

ʌʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʄʠʥʩʝʣʴʭʦʟ ʈʦʩʩʠʠ ɽʜʠʥʘʷ ʬʝʜʝʨʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʈʦʩʨʝʝʩʪʨ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ɽʜʠʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ; 

ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ; 

ʌʦʥʜ ʜʘʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1 
1 2 

ʈʦʩʠʤʫʱʝʩʪʚʦ ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʤʫʱʝʩʪʚʦʤ 

ʈʦʩʥʝʜʨʘ ɽʜʠʥʳʡ ʬʦʥʜ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʜʨʘʭ; 

ʌʝʜʝʨʘʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʣʠʮʝʥʟʠʨʦʚʘ-

ʥʠʷ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ 

ʈʦʩʢʦʩʤʦʩ ʌʝʜʝʨʘʣʴʥʳʡ ʬʦʥʜ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ 

ʆʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʈʌ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʧʦʜ-

ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʤ ʦʨ-

ʛʘʥʠʟʘʮʠʠ 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʬʦʥʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ ʠ ʠʥʦʝ 

ʀʥʳʝ ʶʨʠʜʠʯʝʩʢʠʝ 

ʣʠʮʘ 

ʀʥʦʝ  

 

ʆʜʥʘʢʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʣʠʰʴ ʢʘʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦ ʩʫʙʲʝʢʪʘ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʠ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʟʥʘʯʝ-

ʥʠʝ ʥʘʣʠʯʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʷʭ.  

ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʧʦʤʠʤʦ ʥʘʣʠʯʠʷ ʩʚʝʜʝʥʠʡ ʦ ʜʦʢʫʤʝʥʪʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʷʭ (ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʦ ʜʦʢʫʤʝʥʪʘʮʠʠ ʧʦ ʧʣʘʥʠʨʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʚʝʜʝʥʠʷ ʦ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʠʥʞʝʥʝʨʥʳʤ ʩʝʪʷʤ ʠ ʜʨ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʘʢʠʝ 

ʩʚʝʜʝʥʠʷ ʨʘʟʤʝʱʝʥʳ ʚ ʨʘʟʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ (ʥʘʧʨʠʤʝʨ, ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ: ʀʥʚʝʩʪʢʘʨʪʘ ʈʌ, ʧʦʨʪʘʣ ʌɻʀʉ ʊʇ, 

ɻʀʉʆɻɼ, ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ). 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʤʝʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ï ʤʥʦʞʝʩʪʚʦ. ɺʤʝ-

ʩʪʝ ʩ ʪʝʤ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʧʦ ʨʷʜʫ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʘ ʠʤʝʥʥʦ:  

1) ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʭʚʘʪ (ʣʦʢʘʣʴʥʳʝ, ʨʝʛʠʦʥʘʣʴʥʳʝ, ʥʘʮʠʦʥʘʣʴʥʳʝ, ʤʠʨʦʚʳʝ ʠ ʜʨ.); 

2) ʜʦʩʪʫʧʥʦʩʪʴ (ʦʪʢʨʳʪʳʝ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ / ʟʘʢʨʳʪʳʤ ʜʦʩʪʫʧʦʤ; 

3) ʠʟʤʝʥʷʝʤʦʩʪʴ (1) ʦʪʢʨʳʪʳʝ, ʦʛʨʘʥʠʯʝʥʥʦ ʦʪʢʨʳʪʳʝ, ʟʘʢʨʳʪʳʝ); 

4) ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʫʯʝʪʘ ʩʚʝʜʝʥʠʡ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ; 

5) ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʦʨʪʘ/ʠʤʧʦʨʪʘ ʩʚʝʜʝʥʠʡ ʚ ʩʠʩʪʝʤʫ; 

6) ʧʨʦʝʢʮʠʷ ʩʠʩʪʝʤʳ (ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ); 

7) ʠʥʦʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʦʝ ʩʦ-

ʜʝʨʞʠʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ, ʢʦʤʙʠʥʠʨʫʝʪ ʚ ʩʝʙʝ ʩʦʯʝʪʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʳʭ ʢʦʤʧʣʝʢ-

ʩʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʅʉʇɼ. 

ʇʝʨʝʯʝʥʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʠʥʪʝʛʨʘʮʠʠ ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚ-

ʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 7 ʠʶʥʷ 2022 ʛ. ˉ1040, ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʨʷʜ ʪʘʢʠʭ ʢʣʘʩʩʠʬʠ-

ʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʦ ʝʩʪʴ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʠʥʪʝʛʨʠʨʫʝʤʳʤʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʙʲʝʜʠʥʝʥʠʝ ʚ ʢʦʤʧʣʝʢʩʳ ʠ ʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩ ʤʝʥʝʝ ʠʥ-

ʪʝʛʨʠʨʫʝʤʳʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʥʦʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʧʣʝʢʩʦʤ. 

ʋʯʠʪʳʚʘʷ ʠʟʣʦʞʝʥʥʦʝ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʅʉʇɼ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠ-

ʩʪʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʛʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʤʧʦʥʝʥʪʘ, ʧʨʠ ʥʘʣʠʯʠʠ ʜʦ-

ʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʩʣʦʚʠʝ, ʘ ʥʝ ʩʣʝʜʩʪʚʠʝ ʦʪʥʦʰʝʥʠʡ ʭʦʟʷʡʩʪʚʫʶ-

ʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 1). 
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ʈʠʩ.1. ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʅʉʇɼ ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʚʳʡ ʵʪʘʧ ʥʘʭʦʜʠʪʩʷ ʥʘ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʨʝʘʣʠʟʘʮʠʠ. ʇʨʝʜ-

ʧʦʩʳʣʦʢ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. ʈʝʘʣʠʟʘʮʠʷ ʚʪʦʨʦʛʦ ʵʪʘʧʘ ʪʨʝʙʫʝʪ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʝʰʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʧʨʠ ʠʥʪʝʛʨʘʮʠʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. ʊʨʝʪʠʡ ʵʪʘʧ 

ʧʦʪʨʝʙʫʝʪ ʨʝʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʥʦ ʠ ʧʨʘʚʦʚʳʭ ʚʦʧʨʦʩʦʚ, ʪʘʢ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-

ʩʪʦʢ ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ï ʜʚʫʭʤʝʨʥʳʡ ʦʙʲʝʢʪ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʝʱʝ ʚ 2019 ʛʦʜʫ ʚ ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ɻʈʌ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ (ʜʘʣʝʝ ʀʄ ʆʂʉ) ʢʘʢ ʪʨʝʭʤʝʨʥʦʛʦ ʦʙʲʝʢʪʘ [3]. ʅʘ ʯʝʪʚʝʨ-

ʪʦʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʚ ʅʉʇɼ ʀʄ ʆʂʉ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʝʛʦ ʩʪʘʥʝʪ ʦʨʛʘʥʠʯʝ-

ʩʢʦʝ ʩʦʟʜʘʥʠʝ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʀʄ ʆʂʉ, ʘ ʩʘʤ ʧʨʦʮʝʩʩ 

ʩʦʟʜʘʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ ʚ ʩʠʩʪʝʤʝ ʙʫʜʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʀʄ 

ʆʂʉ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪ ʚʨʝʤʝʥʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʥʘ ʚʳʧʦʣʥʝʥʠʝ, ʥʘʧʨʠʤʝʨ, 

ʢʘʜʘʩʪʨʦʚʳʭ ʨʘʙʦʪ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2010-2012 ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦ-

ʥʠʜʝʨʣʘʥʜʩʢʠʡ ʧʨʦʝʢʪʘ çʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʪʨʸʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʈʦʩʩʠʠè ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʚ 2017 ʛʦʜʫ ʚ ʩʠʣʫ ʚʩʪʫʧʠʣ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ, ʟʘʢʨʝʧʠʚʰʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʫʯʸʪʘ 

ʠ ʨʝʛʠʩʪʨʘʮʠʠ 3D-ʤʦʜʝʣʝʡ ʚ ɽʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ (ɽɻʈʅ). ʆʜʥʘʢʦ 

ʬʘʢʪʠʯʝʩʢʠ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ: ʧʦ ʜʘʥʥʳʤ ʥʘ 2023 ʛʦʜ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʲʝʢ-

ʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ 3D-ʤʦʜʝʣʴ, ʷʚʣʷʝʪʩʷ ʧʘʨʷʱʠʡ ʤʦʩʪ ʚ ɿʘʨʷʜʴʝ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩ 2013 ʛʦʜʘ ʨʷʜ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʪʘʢʠʭ ʢʘʢ ʐʚʝʮʠʷ, ʅʠʜʝʨʣʘʥʜʳ, ʂʠʪʘʡ, ʜʦʙʠʣʠʩʴ ʟʥʘ-

ʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʭʤʝʨʥʦʛʦ ʢʘʜʘʩʪʨʘ [4]. 
ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʚʠʪʠʝ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʅʉʇɼ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʟʜʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʪʨʝʭ-

ʤʝʨʥʦʛʦ, ʥʦ ʠ ʙʦʣʝʝ ʤʥʦʛʦʤʝʨʥʳʭ ʢʘʜʘʩʪʨʦʚ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʚʝʜʝʥʠʝ ʠʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, 
ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ ʩʠʩʪʝʤʫ ʠ ʚʣʠʷʥʠʝ ʥʘ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʥʘʧʨʠ-
ʤʝʨ, ʚʨʝʤʷ, ʪʝʤʧʝʨʘʪʫʨʫ, ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʜʨ.). ʋʢʘʟʘʥʥʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʝʩʪʴ ʥʝ ʯʪʦ 
ʠʥʦʝ ʢʘʢ ʮʠʬʨʦʚʦʡ ʜʚʦʡʥʠʢ ʪʝʨʨʠʪʦʨʠʠ. ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳ-
ʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʚ ʨʘʤʢʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ 
ʠ ʧʦʟʚʦʣʷʶʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʙʳʪʠʷ, ʧʨʠʥʠʤʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʝ-
ʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʮʠʬʨʦʚʳʭ 
ʜʚʦʡʥʠʢʦʚ ʛʦʨʦʜʦʚ (ʜʘʣʝʝ ʎɼɻ; ʄʦʩʢʚʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʂʘʣʫʛʘ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʖʞʥʦ-ʉʘ-
ʭʘʣʠʥʩʢ ʠ ʜʨ.), ʦʜʥʘʢʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʜʚʦʡʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʧʫʪʝʤ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʦʡʥʠʢʘ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʨʷʜʦʢ ʨʘʟʚʠʪʠʷ 

1 ʵʪʘʧ

Åʬʦʨʤʠʨʦʚʘʥʠʝ ʅʉʇɼ ʧʫʪʝʤ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʩ 
ʦʛʨʘʥʠʯʝʥʥʳʤ ʨʷʜʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ

2 ʵʪʘʧ

Åʠʥʪʝʛʨʘʮʠʷ ʚ ʅʉʇɼ ʠʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʤʘʣʦ- ʠʣʠ 
ʥʝʠʥʪʝʛʨʠʨʫʝʤʳʭ, ʩ ʰʠʨʦʢʠʤ ʨʷʜʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ)

3 ʵʪʘʧ
Åʧʝʨʝʚʦʜ ʅʉʇɼ ʚ ʪʨʝʭʤʝʨʥʳʡ ʚʠʜ

4 ʵʪʘʧ

Åʚʥʝʜʨʝʥʠʝʚʅʉʇɼʠʥʬʦʨʤʘʮʠʦʥʥʳʭʤʦʜʝʣʝʡ,ʩʦʟʜʘʥʠʝʮʠʬʨʦʚʳʭ
ʜʚʦʡʥʠʢʦʚʪʝʨʨʠʪʦʨʠʡ,ʧʝʨʝʭʦʜʢʤʥʦʛʦʤʝʨʥʳʤʩʠʩʪʝʤʘʤ
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ʅʉʇɼ ʚ ʨʘʤʢʘʭ ʯʝʪʚʝʨʪʦʛʦ ʵʪʘʧʘ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, 
ʩʜʝʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʘʢʪʫʘʣʴʥʦʡ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʅʉʇɼ ʧʦ ʧʨʝʜʣʘʛʘʝʤʳʤ ʵʪʘʧʘʤ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʥ-
ʬʦʨʤʘʮʠʶ, ʠʤʝʶʱʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʦʤʧʦʥʝʥʪʫ ʠ ʦʧʨʝʜʝʣʷʶʱʫʶ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦ-
ʚʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʦʤʝʨʥʳʭ ʢʘʜʘʩʪʨʦʚ ʠ ʮʠʬʨʦʚʳʭ ʜʚʦʡʥʠʢʦʚ ʢʘʢ ʩʣʝʜ-
ʩʪʚʠʝ ʨʘʟʚʠʪʠʷ ʅʉʇɼ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʀʄ ʆʂʉ ʚ ʪʨʝʭʤʝʨʥʳʝ ʢʘʜʘʩʪʨʳ (ʅʉʇɼ) ʧʦʟʚʦʣʠʪ 
ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʫʪʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʩʠʪʫʘʮʠʡ, ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʙʲʝʢʪʠʚʥʦ ʩʦ-
ʟʜʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

 
ʉʧʠʩʦʢ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 07.06.2022 ˉ 1040 (ʨʝʜ. ʦʪ 01.11.2025) çʆ ʬʝ-
ʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ "ɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ 
ʧʣʘʪʬʦʨʤʘ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè (ʚʤʝʩʪʝ ʩ çʇʦʣʦʞʝʥʠʝʤ ʦ ʬʝ-
ʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ çɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ 
ʧʣʘʪʬʦʨʤʘ çʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭè) // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. 

2. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 31.12.2020  ˉ2429 çʆ ʧʨʦʚʝʜʝʥʠʠ ʚ 2021 ʛʦʜʫ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ɽʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦ ʟʝʤʣʝ ʠ ʥʝʜʚʠʞʠʤʦʩʪʠè // 
ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. 

3. çɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʦʪ 29.12.2004 ˉ 190-ʌɿ (ʨʝʜ. 
ʦʪ 30.01.2026) (ʩ ʠʟʤ. ʠ ʜʦʧ., ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 01.03.2026) // ʉʇʉ ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. 

4. ʄʠʨʦʰʥʠʢʦʚʘ ɺ., ɻʠʥʠʷʪʦʚ ʀ.ɸ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 3D-ʢʘʜʘʩʪʨʘ ʥʝ-
ʜʚʠʞʠʤʦʩʪʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ // ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ 
ʈʦʩʩʠʠ: ʧʨʘʚʦʚʦʝ ʠ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʵʢʦʣʦʛʠʷ, ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ /ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʝʦʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ, 
2024. ʉ.196-202. 
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ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʌʦʢʫʩ ʨʘ-

ʙʦʪʳ ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʨʘʩʭʦʞʜʝʥʠʡ ʚ ʫʯʝʪʥʳʭ ʜʘʥʥʳʭ (ʧʣʦʱʘʜʠ, ʢʘʪʝʛʦʨʠʠ, ʚʠʜʳ ʨʘʟʨʝ-

ʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʦʩʪʦʷʥʠʝ ʟʝʤʝʣʴ), ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ (ʈʦ-

ʩʨʝʝʩʪʨ, ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ, ʈʦʩʣʝʩʭʦʟ, ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ) ʚ ʦʪʥʦʰʝʥʠʠ ʦʜʥʠʭ 

ʠ ʪʝʭ ʞʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʠ ʪʝʨʨʠʪʦʨʠʡ. 
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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʢʨʠʪʠʯʝʩʢʦʡ ʚʘʞʥʦʩʪʴʶ ʜʦʩʪʦʚʝʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʩʦ-

ʩʪʦʷʥʠʠ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʧʣʘʥʠ-

ʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ. ʈʦʩʪ 

ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʯʝʪʘ, ʧʘʨʘʜʦʢʩʘʣʴʥʳʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʠʣʠ ʧʨʦʙʣʝʤʫ: 
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ʜʘʥʥʳʝ ʨʘʟʥʳʭ ʚʝʜʦʤʩʪʚ ʦʙ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʙʲʝʢʪʘʭ ʟʘʯʘʩʪʫʶ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʨʫʛ ʜʨʫʛʫ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʘʚʦʚʳʤ ʢʦʣʣʠʟʠʷʤ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʧʨʘʚʣʝʥʠʷ.  

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʠʯʠʥ ʨʘʩʭʦʞʜʝʥʠʡ ʚ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ 

ʤʦʥʠʪʦʨʠʥʛʝ ʟʝʤʝʣʴ ʠ ʘʥʘʣʠʟ ʧʨʘʚʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʧʨʠʟʚʘʥʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʛʘʨʤʦʥʠʟʘ-

ʮʠʶ. ɿʘʜʘʯʘʤʠ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʢʨʳʪʠʝ ʧʦʣʥʦʤʦʯʠʡ ʢʣʶʯʝʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʫʯʝʪʘ ʠ 

ʥʘʜʟʦʨʘ, ʘʥʘʣʠʟ ʪʠʧʦʚʳʭ ʩʠʪʫʘʮʠʡ ʨʘʩʭʦʞʜʝʥʠʷ ʜʘʥʥʳʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʘʚʦʚʳʭ ʤʦʜʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʥʠʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴ ʟʘʢʨʝʧʣʝʥʳ ʚ ɿʝʤʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ï ɿʂ ʈʌ). ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʝ (ʜʘʣʝʝ ï ʩʪ.) 67 ɿʂ ʈʌ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʦʥʠ-

ʪʦʨʠʥʛ ʟʝʤʝʣʴè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʝʤʝʣʴ. ʆʙʲʝʢʪʘʤʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʟʝʤʣʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʦʨʷʜʦʢ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʫʩʪʘ-

ʥʘʚʣʠʚʘʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ [1]. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʫʯʝʪʘ ʠʛʨʘʝʪ ʈʦʩʨʝʝʩʪʨ (ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 218-ʌɿ 

çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠè, ʈʦʩʨʝʝʩʪʨ ʚʝʜʝʪ ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʨʝʝʩʪʨ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʜʘʣʝʝ ï ɽɻʈʅ). ɽɻʈʅ ʷʚʣʷʝʪʩʷ ʩʚʦʜʦʤ ʜʦʩʪʦʚʝʨʥʳʭ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ-

ʥʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʫʯʪʝʥʥʦʤ ʥʝʜʚʠʞʠʤʦʤ ʠʤʫʱʝʩʪʚʝ, ʚʢʣʶʯʘʷ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʀʤʝʥʥʦ ʜʘʥ-

ʥʳʝ ɽɻʈʅ ʠʤʝʶʪ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ [2]. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝ-

ʤʝʣʴʥʳʡ ʥʘʜʟʦʨ ʚ ʨʘʤʢʘʭ ʩʪ. 71 ɿʂ ʈʌ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʥʘʜʟʦʨè. ɽʛʦ ʢʦʤʧʝʪʝʥ-

ʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʨʦʪ ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫ-

ʝʪʩʷ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ 101-ʌɿ çʆʙ ʦʙʦʨʦʪʝ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝ-

ʥʠʷè [3]. ɺ ʭʦʜʝ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʜʟʦʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʝʜʦʤʩʪʚʦ ʚʳʷʚʣʷʝʪ ʬʘʢʪʳ ʥʝʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʫʯʘʩʪʢʦʚ, ʟʘʨʘʩʪʘʥʠʷ ʩʦʨʥʦʡ ʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʦʪʨʘʞʘ-

ʝʪʩʷ ʚ ʝʛʦ ʦʪʯʝʪʘʭ. ʇʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʫʯʘʩʪʦʢ, ʯʠʩʣʷʱʠʡʩʷ ʚ ɽɻʈʅ ʢʘʢ ʧʘʰʥʷ, ʧʦ 

ʜʘʥʥʳʤ ʧʦʣʝʚʳʭ ʧʨʦʚʝʨʦʢ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʣʝʩʝʥʥʳʡ ʠʣʠ 

ʟʘʙʨʦʰʝʥʥʳʡ ʫʯʘʩʪʦʢ. 

ʆʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ (ʜʘʣʝʝ ï ʆʄʉʋ) ʪʘʢʞʝ ʫʯʘʩʪʚʫʶʪ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ. 

ʅʘ ʥʠʭ ʚʦʟʣʦʞʝʥʳ ʬʫʥʢʮʠʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʩʪ. 72 

ɿʂ ʈʌ) [1]. ʆʄʉʋ ʚʝʜʫʪ ʩʚʦʠ ʨʝʝʩʪʨʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʚʳʜʘʶʪ ʨʘʟʨʝʰʝʥʠʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ. ʏʘʩʪʦ ʨʘʩʭʦʞʜʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʥʘ ʵʪʘʧʝ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝ-

ʛʦʨʠʠ ʚ ʜʨʫʛʫʶ ʠʣʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʠʜʘ ʨʘʟʨʝʰʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʜʘʣʝʝ ï ɺʈʀ). 

ʄʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʠʟʚʘʥʥʳʡ ʥʠʚʝʣʠʨʦʚʘʪʴ ʵʪʠ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʨʝʛʣʘʤʝʥʪʠ-

ʨʫʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ˉ 846 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʩʫ-

ʱʝʩʪʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʝʣʴè [4]. ʆʥʦ ʧʨʝʜʧʠʩʳʚʘʝʪ ʦʙʤʝʥ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʟʘʯʘʩʪʫʶ ʥʦʩʷʪ ʬʦʨʤʘʣʴʥʳʡ ʭʘ-

ʨʘʢʪʝʨ ʠʣʠ ʟʘʧʘʟʜʳʚʘʶʪ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʛʠʧʦʪʝʟʳ ʦ ʨʘʩʭʦʞʜʝʥʠʠ ʜʘʥʥʳʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ 

ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2018 ʛʛ. ʀʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ (ʥʘʮʠʦʥʘʣʴʥʳʭ) ʜʦʢʣʘʜʦʚ ʦ ʩʦʩʪʦ-

ʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʈʦʩʨʝʝʩʪʨʘ [5] ʠ ʈʦʩ-

ʩʝʣʴʭʦʟʥʘʜʟʦʨʘ [6]. 

ʈʝʟʫʣʴʪʘʪʳ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʘʙʣʠʮ 1 ʠ 2 ʧʦʢʘʟʳʚʘʝʪ: 

- ʈʘʩʭʦʞʜʝʥʠʝ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ: ʜʘʥʥʳʝ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʩʪʘʙʠʣʴʥʦ ʥʠʞʝ ʜʘʥʥʳʭ 

ʈʦʩʨʝʝʩʪʨʘ ʥʘ 340ï360 ʪʳʩ. ʛʘ. ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ (ʦʢʦʣʦ 4% ʚʩʝʛʦ ʬʦʥʜʘ ʨʝʛʠʦʥʘ) 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʛʨʦʤʥʳʡ ʤʘʩʩʠʚ ʟʝʤʝʣʴ, ʠʤʝʶʱʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʧʦ ʜʘʥ-

ʥʳʤ ʈʦʩʨʝʝʩʪʨʘ, ʣʠʙʦ ʬʘʢʪʠʯʝʩʢʠ ʚʳʙʳʣ ʠʟ ʦʙʦʨʦʪʘ, ʣʠʙʦ ʧʦ-ʨʘʟʥʦʤʫ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʚʝʜʦʤʩʪʚʘʤʠ. 
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- ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʜʠʥʘʤʠʢʘ: ʝʩʣʠ ʈʦʩʨʝʝʩʪʨ ʬʠʢʩʠʨʫʝʪ ʧʣʘʥʦʤʝʨʥʳʡ ʨʦʩʪ ʧʣʦʱʘʜʠ 

ʧʘʰʥʠ (ʩ 5883 ʜʦ 5947,4 ʪʳʩ. ʛʘ) ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʘʩʪʙʠʱ, ʪʦ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʈʦʩʩʝʣʴ-

ʭʦʟʥʘʜʟʦʨʘ ʧʦʢʘʟʳʚʘʶʪ ʤʝʥʝʝ ʣʠʥʝʡʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʠʥʫʶ ʩʪʨʫʢʪʫʨʫ ʫʛʦʜʠʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʝʪ ʦ ʨʘʟʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʫʯʝʪʫ ʟʝʤʝʣʴ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ  

ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2013-2018 ʛʛ. (ʈʦʩʨʝʝʩʪʨ) 

ʅʘʠʤʝʥʦ-

ʚʘʥʠʝ ʫʛʦ-

ʜʠʡ 

2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 

ʪʳʩ. ʛʘ % ʪʳʩ. ʛʘ % ʪʳʩ. ʛʘ % 
ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʇʘʰʥʷ 5883 69,1 5882,1 69,1 5883,6 69,1 5886,9 69,2 5907,3 69,4 5947,4 69,9 

ɿʘʣʝʞʴ 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 0 0,0 

ʄʥʦʛʦʣʝʪ-

ʥʠʝ ʥʘʩʘʞ-

ʜʝʥʠʷ 

58,3 0,7 58,4 0,7 58,1 0,7 58,4 0,7 58,2 0,7 57,9 0,7 

ʉʝʥʦʢʦʩʳ 89,4 1,0 89,3 1,0 89,3 1,0 89,3 1,0 88,4 1,0 88,1 1,0 

ʇʘʩʪʙʠʱʘ 2483,8 29,2 2483 29,2 2481,7 29,2 2478 29,1 2459,2 28,9 2417,4 28,4 

ʀʪʦʛʦ ʫʛʦ-

ʜʠʡ 
8514,5 100,0 8512,8 100,0 8512,7 100,0 8512,6 100,0 8513,1 100,0 8510,8 100,0 

 

ʊʘʙʣʠʮʘ 2 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ  

ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2013-2018 ʛʛ. (ʈʦʩʩʝʣʴʭʦʟʤʦʥʠʪʦʨʠʥʛ) 

ʅʘʠʤʝʥʦʚʘ-

ʥʠʝ ʫʛʦʜʠʡ 

2013 ʛ. 2014 ʛ. 2015 ʛ. 2016 ʛ. 2017 ʛ. 2018 ʛ. 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʪʳʩ. 

ʛʘ 
% 

ʇʘʰʥʷ 5737,3 70,2 5738,1 70,2 5740,2 70,2 5743,7 70,2 5767,1 70,2 5807,5 70,7 

ɿʘʣʝʞʴ 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 ʅ/ɼ ʅ/ɼ 0,0 0,0 

ʄʥʦʛʦʣʝʪʥʠʝ 

ʥʘʩʘʞʜʝʥʠʷ 
34,7 0,4 34,7 0,4 34,4 0,4 34,4 0,4 34,6 0,4 34,3 0,4 

ʉʝʥʦʢʦʩʳ 76,6 0,9 76,5 0,9 76,5 0,9 76,5 0,9 75,7 0,9 75,4 0,9 

ʇʘʩʪʙʠʱʘ 2324,5 28,4 2328,6 28,5 2327,3 28,5 2323,3 28,4 2335,6 28,4 2293,9 27,9 

ʀʪʦʛʦ ʫʛʦʜʠʡ 8173,1 100,0 8177,9 100,0 8178,4 100,0 8177,9 100,0 8213,0 100,0 8211,1 100,0 

ʇʨʠʤʝʯʘʥʠʝ: ʅ/ɼ ï ʥʝʪ ʜʘʥʥʳʭ. 

 

ʆʙʩʫʞʜʝʥʠʝ 

ʇʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʣʦʛʦʚʳʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʦʧʝʨʠʨʫʶʪ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʣʦʱʘʜʷʤʠ (ʜʘʥʥʳʝ ʈʦʩʨʝʝʩʪʨʘ), ʘ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʠ ʚʳʷʚʣʝʥʠʷ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʩʪʨʦʷʪʩʷ ʥʘ ʤʠʥʠʤʘʣʴʥʳʭ (ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ), ʯʪʦ 

ʜʝʣʘʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʵʪʦʡ ʩʬʝʨʝ ʟʘʚʝʜʦʤʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ ʠ ʤʘʣʦʵʬʬʝʢʪʠʚ-

ʥʳʤ. ɺʳʷʚʣʝʥʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʪʨʝʙʫʶʪ ʩʠʩʪʝʤʥʳʭ ʤʝʨ ʧʦ ʛʘʨʤʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʦʜʦʣʝʥʠʷ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʨʘʟʦʙʱʝʥʥʦʩʪʠ ʧʨʠʟʚʘʥʘ ʩʪʘʪʴ 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ (ʅʉʇɼ) ð ʝʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʤʥʦʞʝʩʪʚʘ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ: ɽɻʈʅ, ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ, ʬʦʥʜʘ ʜʘʥʥʳʭ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʠ ʜʨʫʛʠʭ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝ-

ʤʝʥʠ ʚ ʩʠʩʪʝʤʫ ʫʞʝ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 3,7 ʪʳʩ. ʩʣʦʝʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠʟ 33 ʬʝ-

ʜʝʨʘʣʴʥʳʭ ʠ 79 ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʙʥʦʚʣʷʶʪʩʷ ʚ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʤ ʨʝʞʠʤʝ. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʫʥʠʬʠʢʘʮʠʷ ʩʧʨʘʚʦʯʥʠʢʦʚ ʠ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʝʨʝʭʦʜ ʥʘ ʝʜʠʥʳʝ ʘʜʨʝʩʥʳʝ ʤʦʜʝʣʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʙʘʟʝ ʅʉʇɼ, ʛʜʝ ʜʘʥʥʳʝ ʨʘʟʣʠʯʥʳʭ ʚʝʜʦʤʩʪʚ ʩʚʦʜʷʪʩʷ, ʘʢʪʫʘʣʠʟʠʨʫʶʪʩʷ ʠ 

ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʩʫʙʲʝʢʪʘʤ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʫʩʪʨʘʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʥʘʣʦʛʦʚʳʝ ʦʨʛʘʥʳ ʦʧʝʨʠʨʫʶʪ ʦʜʥʠʤʠ ʮʠʬʨʘʤʠ, ʘ 

ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʪʨʦʷʪʩʷ ʥʘ ʜʨʫʛʠʭ. 
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ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʦʩʢʚʘ: ʌɻɹʅʋ çʈʦʩʠʥʬʦʨʤʘʛʨʦʪʝʭè, 2019. 424 ʩ. 

7. ʀʚʘʥʦʚʘ ʅ. ɸ. ʉʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʠ ʧʨʦʝʢʪʥʦ-ʠʟʳʩʢʘʪʝʣʴ-

ʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ ʠ ʫʧʨʘʚʣʝʥʠʶ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝ-

ʣʝʥʠʷʭ // ʅʘʫʢʠ ʦ ɿʝʤʣʝ. 2015. ˉ 1. ʉ. 33-38. 

8. ʊʘʨʢʦʚʩʢʠʡ ɺ. ɺ., ʀʚʘʥʦʚʘ ʅ. ɸ. ʆ ʩʦʜʝʨʞʘʥʠʠ ʠ ʨʦʣʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠ-
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

(ʆʆʇʊ). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʥ-

ʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʜʘʥʥʳʭ, ʥʝʜʦʩʪʘʪʦʢ ʨʝʩʫʨʩʦʚ ʠ çʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚè ʤʝʞʜʫ ʪʝʨʨʠʪʦʨʠ-

ʷʤʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦ-

ʣʠʪʠʢʠ, ʨʘʟʚʠʪʠʶ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʫʨʦʚʥʷʤʠ ʚʣʘʩʪʠ ʠ ʚʦʚʣʝʯʝʥʠʶ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ 

ʙʠʟʥʝʩʘ. ʇʦʜʯʸʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʝʙʫʝʪ ʩʦʯʝ-

ʪʘʥʠʷ ʧʨʘʚʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʩʠʩʪʝʤ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʮʠʬʨʦʚʦʡ 

ʤʦʥʠʪʦʨʠʥʛ. 
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The article analyzes the current state and development prospects of governmental mechanisms for 

monitoring ecosystems within protected areas. It argues that effective, science based monitoring is a 

prerequisite for biodiversity conservation and regional environmental security. Particular attention is 

paid to institutional and technical constraints of existing monitoring systems, including fragmented 

data, insufficient resources and limited control capacity over spatially distributed natural resources. 

The paper highlights the importance of regional adaptation of environmental policy, improved verti-

cal coordination between levels of government and transparent allocation of financial resources. The 

role of public participation and small and medium sized businesses in monitoring and conservation 

programmes is examined, as well as the potential of digital technologies to enhance transparency and 

responsiveness of state institutions. It is concluded that the development of monitoring mechanisms 

for protected ecosystems requires a combination of legal, organizational and technological measures, 

integrated into a coherent model of sustainable environmental governance. 

 

Keywords: protected areas, ecosystem monitoring, environmental governance, sustainable develop-

ment, regional environmental policy, digital monitoring, public participation. 
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ʇʝʨʝʭʦʜ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʥʝʚʦʟʤʦʞʝʥ ʙʝʟ ʥʘʜʸʞʥʦʡ ʩʠʩʪʝʤʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʦʩʦʙʳʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʩʪʘʪʫʩʦʤ. 

ʕʢʦʩʠʩʪʝʤʳ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʠ ʜʨʫʛʠʭ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ ʚʳʧʦʣʥʷʶʪ ʢʨʠ-

ʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ: ʧʦʜʜʝʨʞʠʚʘʶʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʝʛʫʣʠʨʫʶʪ ʚʦʜʥʳʡ ʙʘʣʘʥʩ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ʇʦʵʪʦʤʫ 

ʢʘʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ 

ʢʘʢ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʪʘʢ ʠ ʥʘ ʩʦʮʠʘʣʴʥʦ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʠʦʥʦʚ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʆʆʇʊ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʯʝ-

ʪʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʦʪʯʸʪʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦ ʠʩʧʦʣʴ-

ʟʫʝʤʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟ-

ʨʦʟʥʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʢ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʴʶ ʙʘʟ ʜʘʥʥʳʭ ʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ 

ʢ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʫʯʸʪʘ ʠ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʩʪʘʨʝʚʰʠʭ ʠʣʠ ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ, ʯʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ. 
ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʧʝʨʝʭʦʜ ʦʪ çʪʦʯʝʯʥʳʭè ʠ ʨʘʟʨʦʟʥʝʥ-

ʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʢ ʮʝʣʦʩʪʥʦʡ, ʩʠʩʪʝʤʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 
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ʝʜʠʥʳʭ ʧʨʠʥʮʠʧʘʭ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. ʈʝʯʴ ʠʜʸʪ ʥʝ ʪʦʣʴʢʦ ʦ ʪʝʭʥʠʯʝ-
ʩʢʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʥʦ ʠ ʦ ʧʝʨʝʦʩʤʳʩʣʝʥʠʠ ʨʦʣʠ ʤʦʥʠʪʦʨʠʥʛʘ: ʦʪ ʬʦʨʤʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ 
ʦʪʯʸʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʥʩʪʨʫʤʝʥʪʫ, ʨʝʘʣʴʥʦ ʦʧʨʝʜʝʣʷʶʱʝʤʫ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʧʦʣʠʪʠʢʫ ʠ 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʯʸʪʢʦ ʦʙʦʟʥʘʯʠʪʴ, ʢʘʢʠʝ ʵʣʝʤʝʥʪʳ 
ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ ʠʟʤʝʥʝʥʠʷ, ʘ ʢʘʢʠʝ ʫʞʝ ʩʝʡʯʘʩ ʤʦʛʫʪ ʩʪʘʪʴ 
ʦʧʦʨʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʥʘʙʣʶʜʝʥʠʡ. 

ɼʣʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʙʦʙʱʠʪʴ ʢʣʶ-
ʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʆʆʇʊ ʠ ʦʞʠʜʘʝʤʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 
ʝʸ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʡʩʪʚʫʶʱʝʡ ʠ ʮʝʣʝʚʦʡ ʤʦʜʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʆʆʇʊ 

ʕʣʝʤʝʥʪ ʩʠʩʪʝʤʳ ʤʦ-
ʥʠʪʦʨʠʥʛʘ 

ɼʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʎʝʣʝʚʘʷ (ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ) ʤʦʜʝʣʴ 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ 
ʈʘʟʨʦʟʥʝʥʥʳʝ ʤʝʪʦʜʠʢʠ ʨʘʟʥʳʭ ʚʝ-
ʜʦʤʩʪʚ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ 

ɽʜʠʥʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʥʜʠ-
ʢʘʪʦʨʦʚ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʩʦʛʣʘʩʦ-
ʚʘʥʥʳʝ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ 

ʀʩʪʦʯʥʠʢʠ ʜʘʥʥʳʭ 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʚʝʜʦʤʩʪʚʝʥ-
ʥʘʷ ʦʪʯʸʪʥʦʩʪʴ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠ-
ʨʦʚʘʥʠʷ 

ʀʥʪʝʛʨʘʮʠʷ ʧʦʣʝʚʳʭ ʜʘʥʥʳʭ, ʩʧʫʪʥʠʢʦ-
ʚʦʛʦ ʠ ʜʨʦʥʤʦʥʠʪʦʨʠʥʛʘ, ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʳʭ ʩʪʘʥʮʠʡ ʥʘʙʣʶʜʝʥʠʡ 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʠʥ-
ʬʨʘʩʪʨʫʢʪʫʨʘ 

ʈʘʟʨʦʟʥʝʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ, ʦʛʨʘʥʠ-
ʯʝʥʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʠ ʦʙʤʝʥ 

ɽʜʠʥʦʝ ʮʠʬʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʘʥʥʳʭ, 
ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʣʘʪʬʦʨʤʳ, çʮʠʬ-
ʨʦʚʳʝ ʧʘʩʧʦʨʪʘè ʆʆʇʊ 

ɼʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ 
ʆʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʜʣʷ ʨʝʛʠʦ-
ʥʘʣʴʥʳʭ ʚʣʘʩʪʝʡ, ʥʘʫʢʠ ʠ ʅʂʆ 

ʈʘʩʰʠʨʝʥʥʳʡ ʜʦʩʪʫʧ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘ-
ʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʪʢʨʳʪʳʝ ʥʘʙʦʨʳ ʜʘʥ-
ʥʳʭ ʠ ʧʫʙʣʠʯʥʳʝ ʦʪʯʸʪʳ 

ʋʯʘʩʪʠʝ ʨʝʛʠʦʥʦʚ ʠ 
ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʕʧʠʟʦʜʠʯʝʩʢʦʝ ʚʦʚʣʝʯʝʥʠʝ, ʜʦʤʠʥʠ-
ʨʦʚʘʥʠʝ çʩʚʝʨʭʫ ʚʥʠʟè 

ʈʝʛʠʦʥʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʨʦ-
ʛʨʘʤʤʳ, ʫʯʘʩʪʠʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, 
ʅʂʆ, ʛʨʘʞʜʘʥʩʢʦʡ ʥʘʫʢʠ 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 
ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʶʜʞʝʪʥʦʝ, ʥʝ-
ʨʝʜʢʦ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠ ʥʝʩʪʘʙʠʣʴʥʦʝ 

ʂʦʤʙʠʥʘʮʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʮʝʣʝ-
ʚʳʭ ʬʦʥʜʦʚ, ɻʏʇ ʠ ʛʨʘʥʪʦʚʳʭ ʧʨʦʛʨʘʤʤ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 
ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʈʝʘʢʪʠʚʥʦʝ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʫʞʝ ʚʦʟ-
ʥʠʢʰʠʝ ʧʨʦʙʣʝʤʳ 

ʇʨʦʘʢʪʠʚʥʘʷ ʤʦʜʝʣʴ, ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ 
ʨʠʩʢʦʚ ʠ ʩʮʝʥʘʨʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʨʘʟʣʠʯʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʙʥʦʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʛʣʫʙʦʢʫʶ ʪʨʘʥʩ-
ʬʦʨʤʘʮʠʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʘʢʞʝ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ 
ʚʥʠʤʘʥʠʷ. ɸʤʝʨʠʢʘʥʩʢʠʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʕ. ʆʩʪʨʦʤ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʧʦʜʯʸʨʢʠʚʘʣʘ, ʯʪʦ ʜʘʞʝ 
ʩʘʤʳʝ ʩʦʚʝʨʰʝʥʥʳʝ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʩʣʘʙʦʤ ʢʦʥʪʨʦʣʝ. 
ɺ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʩʥʘʱʝʥʠʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ, 
ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʩʣʦʞʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʧʨʠʨʦʜ-
ʥʳʭ ʨʝʩʫʨʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʨʫʧʥʳʭ ʆʆʇʊ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʢʣʦ-
ʥʝʥʠʷ ʦʪ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʯʪʦ ʧʦʜʨʳʚʘʝʪ ʜʦʚʝʨʠʝ ʢ ʩʠʩʪʝʤʝ ʧʨʠʨʦʜʦ-
ʦʭʨʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʝʣʦʤ ʠ ʩʥʠʞʘʝʪ ʤʦʪʠʚʘʮʠʶ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠʨʦʜ-
ʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤ ʆʆʇʊ ʟʘʥʠʤʘʝʪ ʨʝʛʠʦʥʘʣʴ-
ʥʘʷ ʘʜʘʧʪʘʮʠʷ ʧʦʣʠʪʠʢʠ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʬʝʜʝʨʘʣʴʥʳʝ ʜʠʨʝʢʪʠʚʳ ʚʩʸ ʞʝ ʥʦʩʷʪ ʦʙʱʠʡ ʭʘʨʘʢ-
ʪʝʨ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ - ʚʘʞʥʝʡʰʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ ʥʘ ʬʝʜʝ-
ʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʩʫʙʬʝʜʝʨʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ ʫʨʦʚʥʷʭ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦʡ ʠ ʥʝʦʙʭʦʜʠʤʦʡ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ, ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ 
ʥʝ ʪʦʣʴʢʦ ʠʭ, ʥʦ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ.  

ʆʙʲʝʢʪʠʚʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚʳʩʪʫʧʘʶʪ ʩʪʨʫʢʪʫʨʥʘʷ ʥʝʦʜ-
ʥʦʨʦʜʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʘʥʳ ʚ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ, ʨʝʩʫʨʩʥʦʤ, ʵʢʦʥʦʤʠʯʝʩʢʦʤ, ʩʦ-
ʮʠʘʣʴʥʦʤ, ʵʪʥʠʯʝʩʢʦʤ ʠ ʧʦʣʠʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ. ʇʦʜʦʙʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʳʥʫʞʜʘʝʪ ʣʶʙʦʝ 
ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʠʥʠʤʘʪʴ ʩ ʫʯʝʪʦʤ ʠʥʪʝʨʝʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʦʚ [1]. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʢʘʤʧʘʥʠʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʧʨʠʟʚʘʥʳ ʬʦʨʤʠʨʦʚʘʪʴ ʧʦʥʠ-
ʤʘʥʠʝ ʜʦʣʛʦʩʨʦʯʥʳʭ ʚʳʛʦʜ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 
ʆʆʇʊ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ, ʥʝʦʙʭʦ-
ʜʠʤʳ ʦʪʢʨʳʪʳʝ ʠ ʜʚʫʩʪʦʨʦʥʥʠʝ ʢʘʥʘʣʳ ʢʦʤʤʫʥʠʢʘʮʠʠ: ʦʙʱʝʩʪʚʝʥʥʳʝ ʧʨʠʸʤʥʳʝ, ʵʣʝʢʪʨʦʥ-
ʥʳʝ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʧʦʜʘʯʠ ʩʠʛʥʘʣʦʚ ʦ ʥʘʨʫʰʝʥʠʷʭ, ʫʯʘʩʪʠʝ ʅʂʆ ʠ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʦʙ-
ʱʝʩʪʚʝʥʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ.  

ʊʦʣʴʢʦ ʯʝʨʝʟ ʘʢʪʠʚʥʫʶ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʨʝʛʠʦʥʦʚ ʠ ʣʦʢʘʣʴʥʳʭ ʘʢʪʦʨʦʚ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 
ʫʩʪʦʡʯʠʚʦʛʦ ʧʦʚʳʰʝʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʢʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦ-
ʩʠʩʪʝʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʆʆʇʊ ʩʚʷʟʘʥʳ ʩ 
ʜʘʣʴʥʝʡʰʝʡ ʮʠʬʨʦʚʠʟʘʮʠʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʧʦ-
ʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʜʠʥʘʤʠʢʠ ʣʝʩʥʳʭ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʘʥʪʨʦ-
ʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩʪʘʥʦʚʷʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʧʣʘʪʬʦʨʤ. ʅʘ ʠʭ ʙʘʟʝ ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ çʮʠʬʨʦʚʳʭ ʧʘʩʧʦʨʪʦʚè ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨ-
ʨʠʪʦʨʠʡ ʠ ʧʝʨʝʭʦʜ ʢ ʧʨʦʘʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʛʜʘ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʚʳʷʚʣʷ-
ʶʪʩʷ ʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪʩʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚ-
ʣʷʝʪʩʷ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʩʪʘʥʜʘʨʪʦʚ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ʠ ʦʪʢʨʳʪʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, 
ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʜʦʚʝʨʠʝ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠʥʩʪʠʪʫʪʘʤ ʠ ʚʦʚʣʝʯʴ ʚ ʨʘʙʦʪʫ ʥʘʫʯʥʦʝ 
ʩʦʦʙʱʝʩʪʚʦ ʠ ʙʠʟʥʝʩ ʩʪʨʫʢʪʫʨʳ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʢʨʝʧʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʥʠ-
ʪʦʨʠʥʛʘ ʵʢʦʩʠʩʪʝʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. 
ʆʥ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʨʝʬʦʨʤʳ, ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ 
ʩʪʨʘʪʝʛʠʡ, ʤʦʜʝʨʥʠʟʘʮʠʶ ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʫʯʘʩʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʙʠʟ-
ʥʝʩʘ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʦʡ, 
ʛʠʙʢʦʡ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʨʝʛʠʦʥʦʚ. 
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ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ. 
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ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢ ʩʦʟʜʘʚʘʣ ʩʝʙʝ ʢʘʨʪʳ, ʦʪ ʩʘʤʳʭ ʧʨʦʩʪʳʭ, ʢʫʜʘ 

ʙʳʣʠ ʥʘʥʝʩʝʥʳ ʫʜʘʯʥʳʝ ʤʝʩʪʘ ʦʭʦʪʳ ʠʣʠ ʤʝʩʪʘ ʩʙʦʨʘ ʩʲʝʜʦʙʥʳʭ ʨʘʩʪʝʥʠʡ ʜʦ ʩʣʦʞʥʳʭ ʪʦʧʦ-

ʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ, ʢʘʨʪ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠʣʠ ʢʘʨʪ ʦʢʝʘʥʩʢʦʛʦ ʜʥʘ. ʏʘʩʪʦ ʤʳ ʠ ʥʝ ʟʘʜʫʤʳʚʘʝʤʩʷ 

ʥʘʩʢʦʣʴʢʦ ʩʝʨʴʝʟʥʦ ʟʘʚʠʩʠʤ ʦʪ ʢʘʨʪ ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ. ʇʦ ʢʘʨʪʝ ʤʳ ʠʱʝʤ ʥʫʞʥʳʡ ʥʘʤ ʘʜʨʝʩ, 

ʧʨʦʢʣʘʜʳʚʘʝʤ ʤʘʨʰʨʫʪ ʜʚʠʞʝʥʠʷ ʠ ʩʪʨʦʠʤ ʧʣʘʥ ʦʪʧʫʩʢʘ. ʀ ʵʪʦ ʪʦʣʴʢʦ ʚ ʦʙʳʯʥʦʡ ʧʦʚʩʝʜʥʝʚ-

ʥʦʡ ʞʠʟʥʠ. ɺ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʞʝ ʩʬʝʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠ-

ʘʣʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ ʨʘʙʦʪʝ ʥʝʚʝʨʦʷʪʥʦ ʚʝʣʠʢʦ. ʈʘʩʩʤʦʪʨʠʤ, ʢʘʢʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʘʪʝ-

ʨʠʘʣ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʩʤʝʞʥʳʭ ʩʬʝʨʘʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʩʚʦʝʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʣʝʩʥʳʤ ʢʘʨʪʘʤ, ʘ ʪʘʢ 

ʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʭ ʚʳʧʦʣʥʝʥʠʶ. 
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ʂʦʛʜʘ ʪʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʩʪʘʚʠʪʴ ʣʝʩʥʫʶ ʢʘʨʪʫ, ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʝ ʵʢʩʧʝʜʠʮʠʠ ʚ ʪʝ-

ʯʝʥʠʝ ʚʩʝʛʦ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚʳʧʦʣʥʷʣʠ ʨʘʙʦʪʳ ʧʦ ʪʘʢʩʘʮʠʠ ʣʝʩʘ ʩʦʚʤʝʱʘʷ ʝʝ ʩʦ ʩʲʝʤʢʦʡ ʤʝʩʪ-

ʥʦʩʪʠ. ʃʶʙʦʡ ʫʯʘʩʪʦʢ, ʜʘʞʝ ʩʘʤʳʡ ʥʝʙʦʣʴʰʦʡ, ʚʳʨʫʙʢʘ ʠʣʠ ʛʘʨʴ, ʧʦʜʨʦʙʥʦ ʠʟʤʝʨʷʣʘʩʴ ʚ ʧʦ-

ʣʝʚʳʭ ʫʩʣʦʚʠʷʭ, ʧʨʠʚʷʟʳʚʘʣʘʩʴ ʢ ʠʤʝʶʱʠʤʩʷ ʦʨʠʝʥʪʠʨʘʤ, ʘ ʧʦʟʞʝ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʘʥʦʩʠʣʘʩʴ ʥʘ ʢʘʨʪʳ ʠ ʩʭʝʤʳ. ʉʝʡʯʘʩ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʥʘʫʯʥʳʝ ʧʨʠʝʤʳ ʧʦʟʚʦʣʷʶʪ, 

ʧʨʠʤʝʥʷʷ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʜʝʣʘʪʴ ʩʲʝʤʢʫ ʜʘʞʝ ʥʝ ʚʳʭʦʜʷ ʠʟ ʟʜʘʥʠʷ. ɺ ʨʘʙʦʪʫ ʠʜʫʪ ʠ 

ʘʵʨʦʩʲʝʤʢʘ, ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʧʫʪʥʠʢʠ ʟʝʤʣʠ [1, 2]. 

ʏʘʱʝ ʚʩʝʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʭʦʜʠʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʘʨʪʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯ-

ʥʳʭ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂʘʢ ʫʢʘʟʳʚʘʝʪ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʊʘʨʘʩʦʚ ɸ.ɺ.: çʉʚʦʝʚʨʝʤʝʥʥʦʝ ʠ 

ʦʧʝʨʘʪʠʚʥʦʝ ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ - ʚʘʞʥʘʷ ʟʘʜʘʯʘ ʧʨʠ ʚʝʜʝʥʠʠ ʣʝʩʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʌ. ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʫʯʘʩʪʢʦʚ ʥʘʩʘʞʜʝʥʠʡ, ʧʦʚʨʝʞʜʝʥʥʳʭ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷè. ʇʨʠ ʵʪʦʤ ʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʳ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʚʳʩʦʢʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ [3].  

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʣʝʩʥʦʡ ʨʘʩ-

ʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʮʝʣʷʭ ʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʨʘʟʣʠʯʥʦʡ ʧʣʦʱʘʜʠ [4]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ ʚʦʧʨʦʩʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʨʫʙʦʢ ʣʝʩʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʘʤʦʚʦʣʴʥʳʭ ʧʦʨʫʙʦʚ ʠ ʥʘʨʫʰʝʥʠʷ ʣʝʩʥʦʛʦ ʟʘʢʦʥʦʜʘ-

ʪʝʣʴʩʪʚʘ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʩʥʠʤʢʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ ʩ ʧʨʠʚʣʝʯʝ-

ʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [5]. ɺ ʨʘʙʦʪʝ ʘʚʪʦʨʦʚ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʧʨʠʚʣʝʯʝʥʠʝ ʤʘʰʠʥ-

ʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʥʦʨʘʟʤʝʨʥʳʭ ʢʦʩʤʦʩʥʠʤʢʦʚ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʚ 16 ʨʘʟ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʚʪʦʨʘʤʠ ʤʝʪʦʜ ʩʝʛʤʝʥʪʘʮʠʠ ʣʝʩʥʳʭ 

ʨʫʙʦʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʨʘʥʩʬʦʨʤʝʨʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ SegFormer, ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʝʟʘʢʦʥʥʳʭ ʣʝʩʥʳʭ ʨʫʙʦʢ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʘ ʙʘʣʘʥʩʠʨʦʚʢʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʩ ʮʝ-

ʣʴʶ ʚʳʨʘʚʥʠʚʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʥʠʤʢʦʚ ʩ ʧʦʣʠʛʦʥʘʤʠ ʨʫʙʦʢ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʘ, ʘ 

ʪʘʢʞʝ ʚʢʣʶʯʝʥʠʝ ʚ ʚʳʙʦʨʢʫ ʩʥʠʤʢʦʚ ʩ ʯʘʩʪʠʯʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ ʠ ʪʝʥʷʤʠ ʦʪ ʦʙʣʘʢʦʚ [5]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ 

ʠ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʘʢ ʠ ʙʝʟ ʥʝʛʦ ʚ ʣʝʩʥʦʤ ʭʦ-

ʟʷʡʩʪʚʝ ʠ ʚ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʥʝʩʦʤʥʝʥʥʘ. ʅʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʚ ʦʙʳʯʥʦʡ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʨʘʙʦʪʝ ʩʦʪʨʫʜʥʠʢʠ ʣʝʩʥʦʡ ʦʪʨʘʩʣʠ ʥʝ ʤʦʛʫʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʦʙʳʯʥʳʭ ʣʝʩʥʳʭ ʢʘʨʪ, ʣʝʩʦʫʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʧʣʘʥʰʝʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʧʣʘʥʦʚ ʥʘʩʘʞʜʝʥʠʡ ʠ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ, ʨʫʙʦʢ ʣʝʩʘ ʠʣʠ ʚʝʜʝʥʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʣʝʩʦʧʦʣʴ-

ʟʦʚʘʪʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʘʙʨʠʩʳ ʠ ʚʳʢʦʧʠʨʦʚʢʠ ʩ ʣʝʩʥʳʭ ʢʘʨʪ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʂʘʢʠʝ ʞʝ ʢʘʨʪʳ 

ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʣʝʩʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ? 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʴʠ 93.3. ʃʝʩʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʦʪ 

01.03.2026 ʛʦʜʘ çʃʝʩʥʳʝ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʩʪʘʚʣʝʥʥʳʝ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩ-

ʥʦʚʝ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʢʩʪʦʚʦʡ ʬʦʨʤʘʭ ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʩʚʝ-

ʜʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʣʝʩʥʦʤ ʨʝʝʩʪʨʝè. 

ʃʝʩʥʳʝ ʢʘʨʪʳ ʤʦʛʫʪ ʙʳʪʴ ʧʫʙʣʠʯʥʳʤʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʛʨʘ-

ʥʠʯʝʥʥʳʤ ʢʨʫʛʦʤ ʣʠʮ ʠ ʩʣʫʞʝʙʥʳʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʬʝ-

ʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʝʜʝʥʠʷ ʣʝʩʥʳʭ ʢʘʨʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

ʦʧʝʨʘʪʦʨʦʤ ʬʝʜʝʨʘʣʴʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 25.08.2023 ˉ 1378 (ʨʝʜ. ʦʪ 21.02.2026) 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʚʝʜʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘè, ʘ ʠʭ ʩʦʩʪʘʚ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤ ʬʝʜʝʨʘʣʴʥʳʤ ʦʨʛʘʥʦʤ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʫʙʣʠʯʥʳʝ 

ʢʘʨʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʙʝʩʧʣʘʪʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʘʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. 
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ʉʦʩʪʘʚ ʩʚʝʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪʩʷ ʚ ʥʠʭ, ʦʧʨʝʜʝʣʝʥ ʇʨʠʢʘʟʦʤ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 

ʦʪ 22.08.2023 ˉ 533 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʩʦʩʪʘʚʘ ʩʚʝʜʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʣʝʩʥʳʭ ʢʘʨʪʘʭè. ʇʨʠ 

ʵʪʦʤ ʥʘ ʧʫʙʣʠʯʥʳʭ ʠ ʥʘ ʩʣʫʞʝʙʥʳʭ ʢʘʨʪʘʭ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʜʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʣʝʩʦʚ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʳʭ ʥʘ ʟʝʤʣʷʭ ʦʙʦʨʦʥʳ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝ ʫʢʘʟʳʚʘʝʪʩʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʲ-

ʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʘʤʠ ʬʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʫʙʣʠʯʥʳʝ ʣʝʩʥʳʝ ʢʘʨʪʳ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ: 

1. ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʨʘʥʠʮʘʤʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ, ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 
ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʛʨʘʥʠʮʳ 

ʫʯʘʩʪʢʦʚʳʭ ʣʝʩʥʠʯʝʩʪʚ, ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʠ ʣʝʩʦʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ, ʘ ʪʘʢʞʝ ʛʨʘʥʠʮʳ ʣʝ-

ʩʦʚ ʩ ʫʯʝʪʦʤ ʠʭ ʢʘʪʝʛʦʨʠʡ ʟʘʱʠʪʥʦʩʪʠ, ʛʨʘʥʠʮʳ ʦʩʦʙʦ ʟʘʱʠʪʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʝʣʝʥʳʭ ʠ ʣʝʩʦʧʘʨ-

ʢʦʚʳʭ ʟʦʥ ʠ ʪ.ʜ.; 

2. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʩʦʚ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʧʦʨʦʜʘʤ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠ-

ʪʝʣʴʥʦʩʪʠ ʠ ʠʭ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ; 

3. ʜʘʥʥʳʝ ʦ ʛʨʘʥʠʮʘʭ ʦʪʜʝʣʴʥʳʭ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ ʣʝʩʦʩʝʢ, ʛʨʘʥʠʮ ʦʙʲʝʢʪʦʚ ʣʝʩʦ-
ʫʩʪʨʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʛʨʘʥʠʮʘʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ; 

4. ʥʝʠʟʤʝʥʷʝʤʳʝ, ʥʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʚʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʦʤʝʨʘ ʣʝʩʥʠʯʝʩʪʚ, ʫʯʘʩʪʢʦʚʳʭ ʣʝʩʥʠʯʝʩʪʚ, ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʣʝʩʦʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ, 

ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʣʝʩʦʩʝʢ, ʧʨʠʩʚʦʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; 

5. ʢʘʜʘʩʪʨʦʚʳʝ ʥʦʤʝʨʘ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʳʭ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʣʝʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʝʝʩʪʨʦʚʳʝ 

ʥʦʤʝʨʘ ʛʨʘʥʠʮ ʣʝʩʥʠʯʝʩʪʚ, ʟʦʥ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʪʝʨʨʠʪʦʨʠʡ 

ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʧʨʠʩʚʦʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʦ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

6. ʜʘʥʥʳʝ ʦ ʨʘʩʧʦʣʦʞʝʥʠʠ ʫʯʘʩʪʢʦʚ ʚ ʟʦʥʘʭ ʩ ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠ-
ʪʦʨʠʡ, ʆʆʇʊ ʠʣʠ ʪʝʨʨʠʪʦʨʠʡ ʦʙʲʝʢʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʟʝʣʝʥʳʭ ʠ ʣʝʩʦʧʘʨʢʦʚʳʭ ʟʦʥʘʭ; 

7. ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ; 

8. ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʣʝʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʦʙ 
ʦʙʲʝʢʪʘʭ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʩʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʣʝʩʥʳʭ ʜʦʨʦʛʘʭ ʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ; 

9. ʜʘʥʥʳʝ ʦʪ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʣʝʩʦʚ, ʧʦ-
ʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʘʭ ʠ ʣʝʩʥʳʭ ʧʦʞʘʨʘʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʦʚ ʈʌ; 

10. ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʩʦʚ ʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʟʘʧʠʩʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʣʝʩʥʦʛʦ ʨʝʝʩʪʨʘ. 

ʉʣʫʞʝʙʥʳʝ ʢʘʨʪʳ, ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʪʝʢʩʪʦʚʦʤ ʬʦʨ-

ʤʘʪʘʭ ʩʦʜʝʨʞʘʪ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʝʜʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʩʣʝʜʫʶʱʠʝ: 

¶ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʝʩʦʚ ʠ ʣʝʩʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʦʚ 

(ʜʘʣʝʝ ɻʀʃ), ʘ ʪʘʢ ʣʶʙʘʷ ʞʝ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ; 

¶ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʛʦ ʚ ʨʘʤʢʘʭ ɻʀʃ; 

¶ ʜʘʥʥʳʝ ʩ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʟʘʛʦ-
ʪʦʚʢʝ, ʚʳʚʦʟʢʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʣʝʩʘ ʠ ʣʝʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʣʝʩʥʳʤ ʢʘʨʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʢʘʟʝ ʈʦʩʣʝʩʭʦʟʘ ʦʪ 

06.05.2022 ˉ 556 (ʨʝʜ. ʦʪ 20.09.2024) çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʈʝʛʣʘʤʝʥʪʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʣʝʩʦʚ ʮʝʥʪʨʘʣʴʥʳʤ ʘʧʧʘʨʘʪʦʤ ʈʦʩʣʝʩʭʦʟʘ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʈʦʩʣʝʩʭʦʟʘ ʠ ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʈʦʩʣʝʩʭʦʟʫ ʦʨʛʘʥʠʟʘʮʠʷʤʠè (ʩ 

ʠʟʤ. ʠ ʜʦʧ., ʚʩʪʫʧ. ʚ ʩʠʣʫ ʩ 01.01.2025). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʧʨʠʢʘʟʦʤ ʥʘ ʢʘʨʪʘʭ-ʩʭʝʤʘʭ 

ʫʢʘʟʳʚʘʝʪʩʷ ʤʘʩʰʪʘʙ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʝʩʥʳʭ ʧʣʦʱʘʜʝʡ, ʚʩʝ ʧʨʠ-

ʩʫʪʩʪʚʫʶʱʠʝ ʛʨʘʥʠʮʳ ʦʙʲʝʢʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʢʘʨʪʝ, ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʢʨʫʧʥʳʝ ʥʘʩʝ-

ʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ (ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ), ʚʦʜʥʳʝ ʦʙʲ-

ʝʢʪʳ ʠ ʠʭ ʩʝʪʴ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʉʘʤʦʡ ʧʝʨʚʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʳʡ ʧʣʘʥʰʝʪ, ʩʦ-

ʜʝʨʞʘʱʠʡ ʧʣʘʥ ʛʨʫʧʧ ʣʝʩʥʳʭ ʢʚʘʨʪʘʣʦʚ ʩ ʯʘʩʪʠʯʥʦ ʥʘʥʝʩʝʥʥʦʡ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʨʷʜʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠʤʝʝʪ ʤʘʩʰʪʘʙ 1: 10000 ʠ 1: 25000 ʠ ʩʦʟʜʘʝʪʩʷ ʧʦ ʨʝ-

ʟʫʣʴʪʘʪʘʤ ɻʀʃ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʦʢ, ʜʘʥʥʳʭ ʘʵʨʦʬʦʪʦ-

ʩʲʝʤʢʠ ʠ ʣʝʩʥʦʡ ʪʘʢʩʘʮʠʠ. ʇʨʠʤʝʨ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩ. 1. ɺʘʨʠʘʥʪ ʦʬʦʨʤʣʝʥʠʷ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ 

 

ʆʩʥʦʚʦʡ ʧʣʘʥʰʝʪʘ ʷʚʣʷʝʪʩʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʘ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʥʝʩʝʥʘ ʦʩʥʦʚʥʘʷ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʦʡ ʛʨʘ-

ʥʠʮʳ ʧʣʘʥʰʝʪʥʳʭ ʨʘʤʦʢ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʠ ʩʤʝʞʥʳʭ ʭʦʟʷʡʩʪʚ, ʢʚʘʨʪʘʣʴʥʳʝ ʧʨʦʩʝʢʠ, 

ʛʨʘʥʠʮʳ ʢʚʘʨʪʘʣʦʚ, ʪʘʢʩʘʮʠʦʥʥʳʭ ʚʳʜʝʣʦʚ, ʦʩʦʙʦ ʟʘʱʠʪʥʳʭ ʫʯʘʩʪʢʦʚ (ʆɿʋ), ʧʦʣʦʩ ʦʪʯʫʞʜʝʥʠʷ 

ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʜʦʨʦʛʠ, ʨʝʢʠ, ʨʫʯʴʠ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘ-

ʥʘʣʳ, ʦʟʝʨʘ, ʥʘʟʚʘʥʠʷ ʨʝʢ, ʦʟʝʨ ʠ ʢʨʫʧʥʳʭ ʨʫʯʴʝʚ, ʙʨʦʚʢʠ ʦʚʨʘʛʦʚ, ʥʦʤʝʨʘ ʢʚʘʨʪʘʣʦʚ, ʚʳʜʝʣʦʚ ʠ 

ʠʭ ʧʣʦʱʘʜʴ, ʢʘʪʝʛʦʨʠʠ ʟʘʱʠʪʥʦʩʪʠ ʣʝʩʦʚ, ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʛʨʘʥʠʮ ʣʝʩʥʠʯʝʩʪʚ. ɺʩʝ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʜʘʥʥʳʝ ʥʘ ʧʣʘʥʰʝʪʝ ʦʪʦʙʨʘʞʘʶ ʚ ʚʠʜʝ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ. 

ɺʳʜʝʣʘ ʥʝ ʦʢʨʘʰʠʚʘʶʪ, ʥʦ ʢʘʡʤʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʢʨʘʩʢʠ ʦʪʤʝʯʘʶʪ ʠʭ ʩʤʝʞʥʳʝ 

ʛʨʘʥʠʮʳ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʠʝ ʢʦʥʪʫʨʳ ʨʘʟʣʠʯʥʳʭ ʥʝʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ. 

 

 
 

ʈʠʩ. 2. ʆʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʦʜʧʠʩʷʭ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʰʠʬʨʦʚʢʘ ʦʩʥʦʚʥʳʭ ʧʦʜʧʠʩʝʡ ʥʘ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʤ 

ʧʣʘʥʰʝʪʝ, ʩʦʜʝʨʞʘʱʘʷ ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʠʥʬʦʨʤʘʮʠʶ. ʅʝʦʙʭʦ-

ʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʤʦʪʥʳʡ ʠ ʦʧʳʪʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʧʦʩʦʙʝʥ ʣʝʛʢʦ ʧʦ-

ʣʫʯʠʪʴ ʚʩʶ ʪʨʝʙʫʝʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʣʝʩʥʦʤ ʫʯʘʩʪʢʝ ʧʨʦʩʪʦ ʧʨʦʯʠʪʘʚ ʜʘʥʥʳʝ ʧʣʘʥʰʝʪʘ ʠʣʠ 

ʜʨʫʛʠʭ ʣʝʩʥʳʭ ʢʘʨʪ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ ʠ ʨʘʟʤʝʨʦʚ ʦʙʲʝʢʪʘ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦ-

ʞʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʚ ʙʦʣʝʝ ʩʦʢʨʘʱʝʥʥʦʤ ʬʦʨʤʘʪʝ, ʢʘʢ ʠ ʥʘ ʚʩʝʭ ʢʘʨʪʘʭ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʣʝʩʥʠʯʝʩʪʚʦ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʧʝʯʘʪʥʳʡ ʚʘʨʠʘʥʪ ʧʣʘʥʰʝʪʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʟ-

ʤʝʨʳ ʬʦʨʤʘʪʘ ɸ2 (42Ĭ59,4 ʩʤ), ʧʦʜʧʠʩʘʥʥʳʡ ʥʘʯʘʣʴʥʠʢʦʤ ʧʘʨʪʠʠ ʠ ʠʥʞʝʥʝʨʦʤ-ʪʘʢʩʘʪʦʨʦʤ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ɻʀʃ. 
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ʂʨʦʤʝ ʣʝʩʦʫʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʣʘʥʰʝʪʘ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʛʦ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʘʨʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʣʘʥ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ, ʢʘʨʪʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʘʱʠʪʥʦʩʪʠ ʠʣʠ ʢʣʘʩʩʘʤ ʧʨʠ-

ʨʦʜʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʘʭ, ʧʣʘʥʳ ʣʝʩʥʠʯʝʩʪʚ ʠʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ʩʫʙʲʝʢʪʘ ʈʌ. ʀʥ-

ʬʦʨʤʘʮʠʷ, ʩʦʜʝʨʞʘʱʘʷʩʷ ʥʘ ʢʘʨʪʘʭ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚʳʰʝ, 

ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʧʫʙʣʠʯʥʳʤ ʠʣʠ ʩʣʫʞʝʙʥʳʤ ʢʘʨʪʘʤ. ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 

 
 

ʈʠʩ. 3. ʇʨʠʤʝʨʳ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʣʝʩʥʠʯʝʩʪʚ 

 

ʂ ʦʬʦʨʤʣʝʥʠʶ ʣʝʩʥʳʭ ʢʘʨʪ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

¶ ʢʦʥʪʫʨʳ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʙʱʠʝ ʫʟʣʳ ʩ ʥʝʦʢʦʥʯʝʥʥʳʤʠ ʪʦʯʢʘʤʠ 

ʧʨʠʤʳʢʘʶʱʠʭ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ (ʦʩʦʙʝʥʥʦ ʢʚʘʨʪʘʣʴʥʳʭ ʧʨʦʩʝʢ, ʛʨʘʥʠʮ, ʜʦʨʦʛ ʠ ʦʙʲʝʢʪʦʚ 

ʛʠʜʨʦʛʨʘʬʠʠ); 

¶ ʧʨʠ ʩʦʚʧʘʜʝʥʠʠ ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ ʧʦʩʣʦʡʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘ-
ʮʠʠ ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʥʘʥʦʩʠʪʴʩʷ ʥʘ ʚʩʝ ʩʣʦʠ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʥʘʜʣʝʞʘʪ ʦʙʲʝʢʪʳ; 

¶ ʧʨʠ ʩʝʤʘʥʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʦʙʲʝʢʪʘʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʙʲ-
ʝʢʪʫ, ʠʤʝʶʱʠʡ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʫ ʩ ʩʦʚʧʘʜʘʶʱʠʤʠ 

ʤʝʪʨʠʢʘʤʠ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʜʦʧʫʩʪʠʪʴ ʥʘʣʦʞʝʥʠʷ ʧʣʦʱʘʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʝ-

ʨʝʩʝʯʝʥʠʝ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʝ ʜʦʣʞʥʦ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʨʘʩʭʦʞʜʝʥʠʷ ʩʦ ʩʤʝʞʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ. ɺʩʝ ʦʙʲʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʚ ʩʪʨʦʛʦʤ ʩʦʛʣʘʩʦʚʘʥʠʠ. ʅʝ ʜʦʧʫʩʪʠʤʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʛʨʝʰʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʭʦʞʜʝʥʠʝʤ ʢʦʥʪʫʨʦʚ. ɺʩʝ ʛʨʘʥʠʮʳ ʜʦʣʞʥʳ ʩʪʳʢʦʚʘʪʴʩʷ ʙʝʟ ʧʨʠ-

ʩʫʪʩʪʚʠʷ ʩʤʳʩʣʦʚʳʭ ʦʰʠʙʦʢ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʤʝʞʥʳʭ ʢʘʨʪʘʭ (ʧʣʘʥʰʝʪʘʭ). 

ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʙʳʪʴ ʧʦʥʷʪʥʘ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠ ʥʝ ʠʤʝʪʴ ʠʟʣʠʰʥʝʡ ʧʝʨʝʛʨʫʟʢʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠ ʚʝʜʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʢʘʨʪ 

ʥʘ ʪʝʤʘʪʠʯʝʩʢʠʝ, ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲʝʢʪʦʚ. 

ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʠʣʠ ʦʩʥʦʚʥʳʝ ʧʨʠʤʝʨʳ ʣʝʩʥʳʭ ʢʘʨʪ, ʜʘʣʠ ʨʘʩʰʠʬʨʦʚʢʫ ʥʝʢʦ-

ʪʦʨʳʭ ʚʠʜʦʚ ʦʬʦʨʤʣʝʥʠʷ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʩʣʫʞʘʱʠʭ ʣʝʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ɺ ʢʦʥʮʝ ʨʘʙʦʪʳ ʦʪʤʝʪʠʤ, ʯʪʦ ʚʘʨʠʘʥʪʦʚ ʣʝʩʥʳʭ ʢʘʨʪ ʚ ʨʘʙʦʪʝ ʣʝʩʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʥʦ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠʭ ʩʦʩʪʘʚʣʝʥʠʷ ʠ ʦʬʦʨʤʣʝʥʠʷ ʪʘʢ ʞʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʣʶʙʦʤʫ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʪʘʢ ʢʘʢ ʣʝʩʥʳʝ ʢʘʨʪʳ ʥʝ 

ʩʫʱʝʩʪʚʫʶʪ ʦʪ ʠʤʝʶʱʠʭʩʷ ʧʣʘʥʦʚ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʤʘʪʝʨʠʘʣʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ. 
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ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʪʴ ʨʘʙʦʪʫ 
ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥ-
ʥʦʩʪʠ ʧʨʠʩʫʱʠʝ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʪʦʙʳ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʫʟ-
ʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʙʝʩʧʠʣʦʪʥʦʡ ʘʚʠʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʨʘʩʰʠʨʝʥʠʶ 
ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ɹʇʃɸ: ʦʪ ʘʛʨʦʤʦʥʠʪʦʨʠʥʛʘ ʠ ʛʝʦʜʝʟʠʠ ʜʦ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 
ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʠʣʦʪʠʨʫʝʤʦʡ ʘʚʠʘʮʠʠ, ɹʇʃɸ (ʦʩʦʙʝʥʥʦ ʣʝʛ-
ʢʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʢʣʘʩʩʦʚ) ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ ʠʥʝʨʮʠʝʡ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʵʥʝʨʛʠʠ ʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ 
ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʦʣʝʪʥʳʭ ʟʘʜʘʥʠʡ ʠ ʩʦʭʨʘʥʥʦʩʪʴ ʤʘʪʝ-
ʨʠʘʣʴʥʦʡ ʯʘʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʝʪʦʚ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘ-
ʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʳʡ ʘʩʧʝʢʪ, ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʦʣʝʪʦʚ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʦʯʥʳʭ ʤʝ-
ʪʦʜʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʤʝʥʯʠ-
ʚʦʩʪʴʶ ʘʪʤʦʩʬʝʨʥʳʭ ʫʩʣʦʚʠʡ. 

ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʚʣʠʷʶ-
ʱʠʭ ʥʘ ʧʦʣʝʪʳ ɹʇʃɸ. ʇʨʦʙʣʝʤʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʨʘʙʦʪʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ 
ʫʯʝʪʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʚʘʨʠʷʤ ʠ ʩʥʠʞʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ɹʇʃɸ. 
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ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ɹʇʃɸ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚ-
ʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ. 
ɺʘʞʥʦ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘʜʸʞʥʦʤʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ ʨʳʥʢʘ ʩ ʭʦʨʦʰʝʡ ʨʝʧʫʪʘʮʠʝʡ, ʯʸʪʢʦ 
ʩʦʙʣʶʜʘʶʱʝʤʫ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʩ ʟʘʢʘʟʯʠʢʦʤ [6]. 

ʇʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʪʦʚ ɹʇʃɸ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʷʟʘʪʝʣʝʥ ʜʣʷ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɸʚʠʘʮʠʦʥʥʳʝ ʧʨʘʚʠʣʘ ʧʦʣʝʪʦʚ ʩʦʜʝʨʞʘʪ ʦʩʥʦʚʥʳʝ 
ʧʦʥʷʪʠʷ ʪʝʨʤʠʥʦʚ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʦʙʱʠʡ ʧʦʨʷʜʦʢ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʝʪʦʚ ʧʠʣʦʪʠʨʫʝʤʳʤʠ ʚʦʟ-
ʜʫʰʥʳʤʠ ʩʫʜʘʤʠ ʛʨʘʞʜʘʥʩʢʦʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʘʚʠʘʮʠʠ ʚ ʚʦʟʜʫʰʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʈʌ [1]. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʝʪʦʚ ɹʇʃɸ ʚʢʣʶʯʘʝʪ ʤʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟʳ ʠ 
ʫʯʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʚʝʪʝʨ, ʦʩʘʜʢʠ, ʪʝʤʧʝʨʘʪʫʨʘ) ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʝʪʦʚ. ʂʣʶʯʝ-
ʚʳʝ ʧʦʜʭʦʜʳ ʚʢʣʶʯʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʩʚʦʜʦʢ, ʤʝʪʝʦʨʘʜʘʨʦʚ, ʦʧʝʨʘʪʠʚʥʳʭ 
ʜʘʪʯʠʢʦʚ, ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʛʦʜʳ ʠ ʙʦʨʪʦʚʳʭ ʤʝʪʝʦʜʘʪʯʠʢʦʚ.  

ʊʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ, ʚʝʪʝʨ, ʦʩʘʜʢʠ ʠ ʦʙʣʘʯʥʦʩʪʴ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ɹʇʃɸ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʝʛʦ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ, ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʠ ʜʘʣʴʥʦʩʪʴ ʧʦ-
ʣʝʪʘ. ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʨʠʩʢʠ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʧʦʣʝʪʦʚ ɹʇʃɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʝʦʜʘʥʥʳʭ ʧʦʤʦʛʘʝʪ ʧʨʝʜʫʧʨʝʞʜʘʪʴ ʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ 
ʫʩʣʦʚʠʷʭ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʠ ʤʘʨʰʨʫʪ ʧʦʣʝʪʘ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʧʝʨʝʨʳʚʦʚ ʠ ʟʘʜʝʨ-
ʞʝʢ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʠ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɺʝʪʝʨ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝ ɹʇʃɸ. 
ɺʣʠʷʥʠʝ ʚʝʪʨʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ. ɺ ʚʠʜʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʛʜʘ ʧʦʨʳ-
ʚʠʩʪʳʡ ʚʝʪʝʨ ʚʳʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʢʦʨʧʫʩʘ ɹʇʃɸ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʛʨʫʟʢʘʤ 
ʩʠʩʪʝʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʜʚʠʛʘʪʝʣʝʡ. ɼʣʷ ʤʫʣʴʪʠʢʦʧʪʝʨʦʚ ʵʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʧʦ-
ʪʨʝʙʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʢʦʤʧʝʥʩʘʮʠʶ ʢʨʝʥʘ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʦʣʝʪʘ ʜʦ 30-50%. ʇʦ-
ʨʳʚʳ ʚʝʪʨʘ ʙʦʣʝʝ 10-15 ʤ/ʩ ʜʝʣʘʶʪ ʧʦʣʝʪ ʥʝʚʦʟʤʦʞʥʳʤ. ɺʪʦʨʦʡ ʘʩʧʝʢʪ ʧʨʦʷʚʣʷʝʪʩʷ, ʧʨʠ ʪʘʢ 
ʥʘʟʳʚʘʝʤʦʤ ʩʜʚʠʛʝ ʚʝʪʨʘ. Cʜʚʠʛʦʤ ʚʝʪʨʘ ʥʘʟʳʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠ/ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ 
ʚʝʪʨʘ (ʚʢʣʶʯʘʷ ʝʛʦ ʚʝʨʪʠʢʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʃʶʙʦʝ ʘʪʤʦʩʬʝʨʥʦʝ ʷʚʣʝ-
ʥʠʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦʝ ʧʨʝʧʷʪʩʪʚʠʝ ʥʘ ʧʫʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʟʤʝʥʝ-
ʥʠʷ ʩʢʦʨʦʩʪʠ ʠ/ʠʣʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʚʳʟʳʚʘʝʪ ʩʜʚʠʛ ʚʝʪʨʘ. ɽʩʣʠ ʵʪʠ ʠʟʤʝʥʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ 
ʚʝʣʠʢʠ, ʦʥʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʨʘʩʯʝʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʦʣʝʪʘ. ʇʨʠ 
ʧʦʣʝʪʘʭ ʚʙʣʠʟʠ ʧʨʝʧʷʪʩʪʚʠʡ (ʟʜʘʥʠʡ, ʣʝʩʦʧʦʣʦʩ) ʚʦʟʥʠʢʘʶʪ ʣʦʢʘʣʴʥʳʝ ʪʫʨʙʫʣʝʥʪʥʳʝ ʧʦʪʦʢʠ. 
ɼʣʷ ɹʇʃɸ ʩʘʤʦʣʝʪʥʦʛʦ ʪʠʧʘ ʩʜʚʠʛ ʚʝʪʨʘ ʧʨʠ ʟʘʭʦʜʝ ʥʘ ʧʦʩʘʜʢʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʠʪʠʯʝʩʢʫʶ 
ʦʧʘʩʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʚʘʣʠʚʘʥʠʶ ʠʣʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʤʫ ʩʪʦʣʢʥʦʚʝʥʠʶ ʩ 
ʧʨʝʧʷʪʩʪʚʠʝʤ. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʵʢʩʧʣʫʘʪʘʮʠʷ 
ɹʇʃɸ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʧʨʝʚʳʰʘʶʱʝʡ 60-70% ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ 
ʘʧʧʘʨʘʪʘ, ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʘʚʜʘʥʥʳʤ ʨʠʩʢʦʤ. ʄʝʪʝʦʧʨʦʛʥʦʟʳ ʯʘʩʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʙʦʣʴʰʠʝ 
ʚʳʩʦʪʳ, ʘ ʥʝ ʥʘ ʩʚʝʨʭʤʘʣʳʝ (ʜʦ 150-300 ʤʝʪʨʦʚ), ʛʜʝ ʣʝʪʘʶʪ ɹʇʃɸ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʫʯʝʪ ʣʦ-
ʢʘʣʴʥʳʭ ʧʦʨʳʚʦʚ ʚʝʪʨʘ. 

ʅʘ ʧʦʣʝʪ ɹʇʃɸ ʚʣʠʷʝʪ ʢʘʢ ʚʝʪʝʨ ʚ ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ, ʪʘʢ ʠ ʚʝʪʝʨ ʥʘ ʚʳʩʦʪʘʭ. ʇʨʠʟʝʤʥʳʡ 
ʚʝʪʝʨ ʚʣʠʷʝʪ ʥʘ ʚʟʣʝʪ ʠ ʧʦʩʘʜʢʫ ʘʧʧʘʨʘʪʘ, ʘ ʚʝʪʝʨ ʥʘ ʚʳʩʦʪʘʭ ï ʥʘ ʠʭ ʥʘʚʠʛʘʮʠʶ. ʇʨʠ ʩʠʣʴʥʦʤ 
ʚʝʪʨʝ ʚʦ ʚʟʣʝʪʥʦ-ʧʦʩʘʜʦʯʥʦʤ ʧʫʥʢʪʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʦʧʘʩʥʳʝ ʜʣʷ ʘʚʠʘʮʠʠ ʷʚʣʝʥʠʷ ʧʦʛʦʜʳ 
(ʥʘʧʨʠʤʝʨ, ʤʝʪʝʣʠ ʠ ʧʳʣʴʥʳʝ ʙʫʨʠ), ʫʭʫʜʰʘʶʱʠʝ ʚʠʜʠʤʦʩʪʴ [4].  

ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʜʚʘ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘ: 
ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʷʭ ʘʧʧʘ-
ʨʘʪʘ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʘʵʨʦʜʠʥʘʤʠʢʠ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʪʥʦʩʪʠ 
ʚʦʟʜʫʭʘ. ʇʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʣʦʪʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʟʘʩʪʘʚʣʷʝʪ ʚʠʥʪʦʤʦʪʦʨʥʫʶ 
ʛʨʫʧʧʫ ʨʘʙʦʪʘʪʴ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʦʙʦʨʦʪʘʭ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ. ʕʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʛʨʝʚʫ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʜʚʠʛʘʪʝʣʝʡ, ʩʥʠʞʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʝʪʘ. ʅʠʟʢʠʝ 
ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʙʦʷʤ ʚ ʨʘʙʦʪʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʠ ʵʣʝʢʪʨʦʥʠʢʠ, ʯʪʦ ʪʘʢʞʝ ʩʥʠ-
ʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (ʥʠʞʝ -10ÁC) 
ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʘʪʘʨʝʠ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʠʤ ʧʨʦʩʘʜʢʘʤ ʥʘʧʨʷʞʝʥʠʷ 
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ʧʦʜ ʥʘʛʨʫʟʢʦʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʨʠʩʢ ʘʚʘʨʠʡʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʧʠʪʘʥʠʷ ʚ ʧʦʣʝʪʝ ʜʘʞʝ ʧʨʠ ʠʥʜʠʢʘ-
ʮʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʟʘʨʷʜʘ [5]. 

ʅʘʣʠʯʠʝ ʚʣʘʛʠ ʚ ʘʪʤʦʩʬʝʨʝ ʩʦʟʜʘʝʪ ʨʷʜ ʫʛʨʦʟ: ʥʘʨʫʰʝʥʠʝ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʠ ʦʙʣʝʜʝʥʝ-
ʥʠʝ. ɺʣʘʞʥʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʦʚ GPS. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʤʦʞʝʪ ʫʭʫʜ-
ʰʠʪʴ ʪʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʠʚʝʩʪʠ ʢ ʠʩʢʘʞʝʥʠʶ ʠʟʦʙʨʘʞʝʥʠʡ, ʪʘʢ ʢʘʢ ʚʣʘʛʘ ʤʦʞʝʪ 
ʚʳʟʳʚʘʪʴ ʟʘʧʦʪʝʚʘʥʠʝ ʣʠʥʟ ʢʘʤʝʨʳ [2]. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʩʪʘʥʜʘʨʪʦʚ ʟʘʱʠʪʳ ʢʦʨʧʫʩʘ 
(ʥʘʧʨʠʤʝʨ, IP44 ʠ ʚʳʰʝ), ʙʦʣʴʰʠʥʩʪʚʦ ʙʶʜʞʝʪʥʳʭ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ɹʇʃɸ ʥʝ ʨʘʩʩʯʠʪʘʥʳ 
ʥʘ ʠʥʪʝʥʩʠʚʥʳʝ ʦʩʘʜʢʠ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʚʣʘʛʠ ʢ ʧʦʣʝʪʥʳʤ ʢʦʥʪʨʦʣʣʝʨʘʤ ʧʨʠʚʦʜʠʪ ʢ ʢʦʨʦʪʢʠʤ 
ʟʘʤʳʢʘʥʠʷʤ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʣʘʯʥʦʩʪʠ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʝʨʝʜʥʠʭ ʢʨʦʤʢʘʭ ʢʨʳʣʘ 
ʠ ʧʨʦʧʝʣʣʝʨʘʭ ʦʙʨʘʟʫʝʪʩʷ ʣʝʜ. ʅʘʨʘʩʪʘʥʠʝ ʣʴʜʘ ʤʝʥʷʝʪ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ, ʩʥʠʞʘʷ 
ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ, ʠ ʚʥʦʩʠʪ ʜʠʩʙʘʣʘʥʩ ʚ ʨʘʙʦʪʫ ʚʠʥʪʦʚ, ʚʳʟʳʚʘʷ ʚʠʙʨʘʮʠʠ, ʨʘʟʨʫʰʘʶʱʠʝ ʫʟʣʳ 
ʢʨʝʧʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʡ. 

ʆʙʣʘʯʥʦʩʪʴ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ ʠ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʪʝʥʠ ʥʘ ʦʙʲʝʢʪʘʭ, ʯʪʦ ʥʝʛʘ-
ʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦ ʪʠʧʫ ʦʙʣʘʢʦʚ ʤʦʞʥʦ ʪʘʢʞʝ ʜʝʣʘʪʴ ʧʨʦʛʥʦʟʳ 
ʦ ʙʣʠʞʘʡʰʠʭ ʠʟʤʝʥʝʥʠʷʭ ʧʦʛʦʜʳ. ʅʝʢʦʪʦʨʳʝ ʪʠʧʳ ʦʙʣʘʢʦʚ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʣʦʭʦʡ ʚʠʜʠ-
ʤʦʩʪʠ ʧʨʠ ʧʦʣʝʪʘʭ ɹʃɸ. ʂʨʦʤʝ ʪʦʛʦ, ʪʫʤʘʥʳ ʠ ʦʙʣʘʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʚʣʘʞʥʦʩʪʴʶ 
ʚʦʟʜʫʭʘ, ʯʪʦ ʩʦʟʜʘʸʪ ʧʨʠ ʝʸ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʚʳʚʦʜ ʠʟ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʥʠʢʠ. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʪʨʘʛʠʚʘʝʪ ʪʘʢʞʝ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʘʪʤʦʩʬʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʜʘʚʣʝʥʠʝ ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ. ʋʩʪʘ-
ʥʦʚʣʝʥ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʣʝʜʝʥʝʥʠʝ. ʂ ʯʠʩʣʫ ʧʦʩʣʝʜʥʠʭ ʦʪʥʦʩʠʣʠʩʴ ʧʦʢʘʟʘ-
ʪʝʣʠ ʦʙʣʘʯʥʦʩʪʠ ʠ ʪʫʤʘʥʥʦʩʪʠ, ʥʘʣʠʯʠʷ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʦʩʘʜʢʦʚ (ʩʥʝʛʘ, ʜʦʞʜʷ ʠʣʠ ʤʦʨʦʩʠ). 
ʇʦʣʝʪ ɹʃɸ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʦʛʨʘʥʠʯʥʳʤ ʩʣʦʝʤ ʥʘ ʤʘʣʳʭ ʚʳʩʦʪʘʭ, ʘ ʩʠʣʦʡ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫ-
ʨʦʡ ʠ ʚʣʘʞʥʦʩʪʴʶ ï ʥʘ ʙʦʣʴʰʠʭ [3]. 

 

 
 

ʈʠʩ. 1. ʇʦʣʝʪ ʢʚʘʜʨʦʢʦʧʪʝʨʘ DJI P4 Multispectral 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷʤ ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʦʨʛʘʥʘʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʦʨʛʘʥʠʟʘʮʠʶ ʚʦʟʜʫʰʥʦʛʦ ʜʚʠʞʝ-
ʥʠʷ, ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʝʛʫʣʷʨʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʝʪʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʙʘʟʳ ʤʝ-
ʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘ-
ʣʠʟ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʝʪʥʳʭ ʟʘʜʘʥʠʡ ɹʇʃɸ. 

ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʧʨʠʟʝʤʥʦʛʦ ʚʝʪʨʘ ʥʘ ʚʟʣʝʪ ʠ ʧʦʩʘʜʢʫ, ʘ ʚʝʪʨʘ ʥʘ ʚʳʩʦʪʘʭ ï ʥʘ 
ʥʘʚʠʛʘʮʠʶ. ɺʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʢʫʯʝʚʳʝ ʠ ʢʫʯʝʚʦ-ʜʦʞʜʝʚʳʝ ʦʙʣʘʢʘ ʧʨʠʚʦʜʷʪ ʢ ʩʙʦʶ 
ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʝʪʘ, ʩʥʠʞʘʶʪ ʚʠʜʠʤʦʩʪʴ ʘʧʧʘʨʘʪʘ. ʅʘʣʠʯʠʝ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ 
ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʝʪʦʚ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʭʝʤʳ 
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ʫʧʨʘʚʣʝʥʠʷ ɹʇʃɸ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʚʳʩʦʢʦʡ ʦʙʣʝʩʝʥʥʦʩʪʠ ʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦ-
ʧʝʨʝʜʘʯʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʦʙʣʘʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʳ 
ʠ ʚʣʘʞʥʦʩʪʠ. ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʦʣʝʪʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʠʝ ʤʝʪʝʦʫʩʣʦʚʠʷ, 
ʥʦ ʠ ʧʨʦʛʥʦʟʳ ʥʘ ʙʣʠʞʘʡʰʠʝ ʯʘʩʳ ʠ ʜʥʠ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞ-
ʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦʛʦʜʳ. 

ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʝʙʫʶʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʢʠ ʧʝʨʝʜ 
ʧʦʣʝʪʦʤ, ʥʦ ʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʤʠʩʩʠʠ. ʈʘʟʚʠʪʠʝ 
ʪʝʭʥʦʣʦʛʠʡ ɹʇʃɸ ʜʦʣʞʥʦ ʠʜʪʠ ʧʦ ʧʫʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟ-
ʜʝʡʩʪʚʠʡ ʠ ʠʥʪʝʛʨʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʥʳʭ ʤʠʥʠʤʠʟʠ-
ʨʦʚʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ʥʘʣʴʥʦʤʫ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʟʦʥʠʨʦʚʘʥʠʶ (ʌɸʕɿ) ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʟʦʥʠʨʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʦʯʚ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʞʘʶʪ ʜʠʥʘ-

ʤʠʢʫ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʫʩʠʣʝʥʠʝʤ ʟʘʩʫʰʣʠʚʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʧʦʜ-

ʭʦʜʦʚ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʠ 

ʀʥʩʪʠʪʫʪʘ ʛʝʦʛʨʘʬʠʠ ʈɸʅ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʌɸʕɿ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʧʦʢʘʟʘʪʝʣʠ ʢʣʠ-

ʤʘʪʠʯʝʩʢʦʡ ʫʷʟʚʠʤʦʩʪʠ (ʠʥʜʝʢʩ ʘʨʠʜʥʦʩʪʠ, ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ) ʠ ʩʪʝʧʝʥʠ ʜʝ-

ʛʨʘʜʘʮʠʠ ʧʦʯʚ (ʜʝʛʫʤʠʬʠʢʘʮʠʷ, ʟʘʩʦʣʝʥʠʝ, ʩʦʣʦʥʮʝʚʘʪʦʩʪʴ). ɿʦʥʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʘʜʘʧʪʘʮʠʠ ʟʝʤʣʝʜʝʣʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʚ ʧʦʣʴʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 
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ʘʨʠʜʠʟʘʮʠʷ ʢʣʠʤʘʪʘ, ʘʜʘʧʪʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʪʝʨʨʠʪʦʨʠʠ. 
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This article examines theoretical and methodological approaches to functional agro-ecological zoning 

(FAEZ) of a territory in the context of current climate change. It is demonstrated that traditional 

zoning systems, based primarily on static soil characteristics, do not fully reflect the dynamics of 

degradation processes caused by increasing aridity. Based on a synthesis of V.V. Dokuchaev's ap-

proaches and modern developments at the Dokuchaev Soil Science Institute and the Institute of Ge-

ography of the Russian Academy of Sciences, a FAEZ methodology is proposed that integrates cli-

mate vulnerability indicators (aridity index, hydrothermal coefficient) and the degree of soil degra-

dation (dehumification, salinization, solonetzic content). Zoning is viewed as a tool for agricultural 
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adaptation, allowing for the redistribution of the functional load on agricultural landscapes in favor 

of environmental stability. 
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ɺʚʝʜʝʥʠʝ. ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠ-

ʣʝʪʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʚʦʡʥʳʤ ʚʳʟʦʚʦʤ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʨʘʱʠʚʘʥʠʷ 

ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʧʦʯʚʳ ʫʩʫʛʫʙʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʢʦʪʦʨʳʭ ʜʣʷ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʟʘʩʫʰʣʠʚʦʩʪʠ ʚ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʝʨʥʦʩʝʶʱʠʭ ʨʝʛʠʦʥʘʭ (ʇʦʚʦʣʞʴʝ, ʖʞʥʳʡ ʋʨʘʣ, ʶʛ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ) [1, 2]. 

ʇʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʟʘ ʧʦʩʣʝʜʥʠʝ 30-40 ʣʝʪ ʧʨʦʠʟʦʰʣʦ ʩʤʝʱʝʥʠʝ 

ʛʨʘʥʠʮ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʢ ʩʝʚʝʨʫ, ʫʚʝʣʠʯʠʣʘʩʴ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʠ ʘʪʤʦ-

ʩʬʝʨʥʳʭ ʟʘʩʫʭ. ʕʪʦ ʚʝʜʝʪ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ: ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʧʦʪʝʨʝ 

ʛʫʤʫʩʘ, ʚʪʦʨʠʯʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʧʨʠ ʦʨʦʰʝʥʠʠ [3]. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʠʩʪʝʤʘ 

ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʩʝʨʝʜʠʥʝ XX ʚʝʢʘ, ʪʨʝʙʫʝʪ 

ʫʪʦʯʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʙʦʩʥʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦ-

ʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʨʘʥʞʠʨʦʚʘʪʴ ʪʝʨʨʠʪʦʨʠʶ ʥʝ 

ʪʦʣʴʢʦ ʧʦ ʧʨʠʨʦʜʥʦʤʫ ʧʦʪʝʥʮʠʘʣʫ, ʥʦ ʠ ʧʦ ʩʪʝʧʝʥʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. 

ʊʨʘʜʠʮʠʦʥʥʦʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʫʯʝʥʠʠ ʦ ʟʦʥʘʣʴ-

ʥʦʩʪʠ ʧʦʯʚ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʟʨʘʙʦʪʢʘʭ (ʇʨʘʩʦʣʦʚ ʃ.ʀ., ɻʝʨʘʩʠʤʦʚ ʀ.ʇ.). ʆʜ-

ʥʘʢʦ, ʢʘʢ ʦʪʤʝʯʘʝʪ ʘʢʘʜʝʤʠʢ ɸ.ʃ. ʀʚʘʥʦʚ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʢ 

"ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʤʫ" ʧʦʜʭʦʜʫ, ʛʜʝ ʢʣʶʯʝʚʳʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʢʦʥʩʪʘʪʘʮʠʷ ʪʝʢʫ-

ʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʢʦʣʴʢʦ ʧʨʦʛʥʦʟ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʧʦʜ ʥʘʛʨʫʟʢʦʡ [4]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ (ʌɸʕɿ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ 

ʪʝʤ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʚʦʝ ʥʘʟʥʘʯʝʥʠʝ ʫʯʘʩʪʢʘ ʚ ʩʠʩʪʝʤʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʄʳ ʚʳʜʝʣʷʝʤ 

ʪʨʠ ʤʘʢʨʦʬʫʥʢʮʠʠ ʪʝʨʨʠʪʦʨʠʠ: 

1. ʇʨʦʜʫʢʮʠʦʥʥʘʷ (ʠʥʪʝʥʩʠʚʥʦʝ ʧʘʭʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ). 

2. ʉʨʝʜʦʩʪʘʙʠʣʠʟʠʨʫʶʱʘʷ (ʟʘʱʠʪʥʳʝ ʣʝʩʦʥʘʩʘʞʜʝʥʠʷ, ʟʘʣʫʞʝʥʠʝ, ʧʘʩʪʙʠʱʘ ʫʤʝʨʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ). 

3. ʂʦʥʩʝʨʚʘʮʠʦʥʥʘʷ (ʟʘʣʝʞʴ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʦʙʦʨʦʪʘ). 

ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʩʪʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʵʪʠʤʠ ʟʦʥʘʤʠ ʩʪʘʥʦʚʷʪʩʷ ʧʦʜʚʠʞʥʳʤʠ. 

ʋʯʘʩʪʢʠ, ʨʘʥʝʝ ʙʳʚʰʠʝ ʧʨʦʜʫʢʮʠʦʥʥʳʤʠ, ʧʨʠ ʧʦʪʝʨʝ 10-15% ʛʫʤʫʩʘ ʠʣʠ ʩʥʠʞʝʥʠʠ ʚʣʘʛʦʦʙʝʩ-

ʧʝʯʝʥʥʦʩʪʠ ʥʠʞʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʜʦʣʞʥʳ ʧʝʨʝʚʦʜʠʪʴʩʷ ʚ ʨʘʟʨʷʜ ʩʨʝʜʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ 

[5]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʢʨʠʪʝʨʠʠ ʟʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʌɸʕɿ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤ ʘʥʘʣʠʟʝ ʠ ʚʢʣʶʯʘʝʪ 

ʪʨʠ ʙʣʦʢʘ ʧʘʨʘʤʝʪʨʦʚ: ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʧʦʯʚʝʥʥʦ-ʜʝʛʨʘʜʘʮʠʦʥʥʳʡ ʠ ʣʠʪʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʠʜʠʟʘʮʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʫʩʠʣʝʥʠʷ ʟʘʩʫʰʣʠʚʦʩʪʠ ʤʳ ʠʩ-

ʧʦʣʴʟʫʝʤ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20-30 ʣʝʪ, ʘ ʥʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʥʦʨʤʳ. 

¶ ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ɻʊʂ) ʉʝʣʷʥʠʥʦʚʘ: ʚ ʢʘʯʝʩʪʚʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʦʨʦʛʘ ʜʣʷ 

ʙʦʛʘʨʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʧʨʠʥʷʪʦ ʟʥʘʯʝʥʠʝ ɻʊʂ Ò 0,7. ɿʦʥʳ ʩ ʫʩʪʦʡʯʠʚʳʤ ʩʥʠʞʝʥʠʝʤ ɻʊʂ ʜʦ 0,5-

0,6 ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ ʥʘʙʦʨʘ ʢʫʣʴʪʫʨ. 
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¶ ʀʥʜʝʢʩ ʘʨʠʜʥʦʩʪʠ (ʀɸ) ɼʝ ʄʘʨʪʦʥʥʘ: ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʣʫʧʫʩʪʳʥʥʳʤ ʠ 

ʩʫʭʦʩʪʝʧʥʳʤ ʨʝʞʠʤʦʤ ʫʚʣʘʞʥʝʥʠʷ. 

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ (ʂʋ) ɺʳʩʦʮʢʦʛʦ-ʀʚʘʥʦʚʘ: ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʘʙʩʦ-

ʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ, ʥʦ ʠ ʪʨʝʥʜ ʢ ʩʥʠʞʝʥʠʶ. 

ʇʦʯʚʝʥʥʦ-ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. ʇʦ ʜʘʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʝ-

ʤʝʣʴ ʠ ʨʘʙʦʪ ɺ.ʄ. ɸʨʠʩʪʘʨʭʦʚʘ ʠ ʜʨ., ʢʣʶʯʝʚʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʜʝʛʨʘʜʘʮʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ɼʝʛʫʤʠʬʠʢʘʮʠʷ: ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 20% ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ 

ʜʘʥʥʦʡ ʟʦʥʳ (ʜʣʷ ʯʝʨʥʦʟʝʤʦʚ ð ʧʘʜʝʥʠʝ ʥʠʞʝ 4-5%). 

¶ ʉʪʝʧʝʥʴ ʟʘʩʦʣʝʥʠʷ ʠ ʩʦʣʦʥʮʝʚʘʪʦʩʪʠ: ʜʣʷ ʶʞʥʳʭ ʨʝʛʠʦʥʦʚ ʥʘʣʠʯʠʝ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦ-

ʣʝʡ ʚ ʩʣʦʝ 0-100 ʩʤ ʚʳʰʝ ʧʦʨʦʛʘ ʪʦʢʩʠʯʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʚʦʜʠʪ ʧʦʯʚʫ ʚ ʢʘʪʝʛʦʨʠʶ 

ʦʛʨʘʥʠʯʝʥʥʦ ʧʨʠʛʦʜʥʦʡ. 

¶ ʕʨʦʜʠʨʦʚʘʥʥʦʩʪʴ: ʩʤʳʪʳʝ ʠ ʜʝʬʣʠʨʦʚʘʥʥʳʝ ʧʦʯʚʳ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʫʤʝʥʴʰʝʥʘ ʥʘ 30-50%. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʣʘʩʩʳ ʟʝʤʝʣʴ. ʅʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʮʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳ-

ʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ (ʧʦ ʧʨʠʥʮʠʧʫ "ʩʚʝʪʦʬʦʨʘ"): 

1. ɿʦʥʘ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ("ɿʝʣʝʥʳʡ" ʩʝʢʪʦʨ): 

 ʇʦʯʚʳ: ʥʝʩʤʳʪʳʝ ʯʝʨʥʦʟʝʤʳ ʠ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ. 

 ɻʊʂ > 0,8; ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ > 5%. 

 ɼʦʧʫʩʪʠʤʘʷ ʨʘʩʧʘʭʘʥʥʦʩʪʴ ʜʦ 70% ʪʝʨʨʠʪʦʨʠʠ. 

2. ɿʦʥʘ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ("ɾʝʣʪʳʡ" ʩʝʢʪʦʨ): 

ʇʦʯʚʳ: ʩʨʝʜʥʝ- ʠ ʩʠʣʴʥʦʩʤʳʪʳʝ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʨʘʟʥʦʩʪʠ, ʩʢʣʦʥʳ ʢʨʫʪʠʟʥʦʡ 

3-5Á. 

ɻʊʂ = 0,6-0,8; ʧʨʠʟʥʘʢʠ ʜʝʛʫʤʠʬʠʢʘʮʠʠ. 

ʌʫʥʢʮʠʷ: ʧʨʦʜʫʢʮʠʦʥʥʘʷ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʣʘʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʷʟʘʪʝʣʴʥʦʝ 

ʢʦʥʪʫʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʝʨʨʠʪʦʨʠʠ. 

3. ɿʦʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʢʦʥʩʝʨʚʘʮʠʠ ("ʂʨʘʩʥʳʡ" ʩʝʢʪʦʨ): 

ʇʦʯʚʳ: ʩʠʣʴʥʦ ʵʨʦʜʠʨʦʚʘʥʥʳʝ, ʩʦʣʦʥʮʦʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʧʝʩʢʠ. 

ɻʊʂ < 0,6; ʚʳʩʦʢʠʡ ʨʠʩʢ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. 

ʌʫʥʢʮʠʷ: ʠʩʢʣʶʯʝʥʠʝ ʠʟ ʧʘʰʥʠ, ʟʘʣʫʞʝʥʠʝ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʷ, ʩʦʟʜʘʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʣʦʢʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ [6]. 

ʆʙʩʫʞʜʝʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʨʝʰʠʪʴ ʢʣʶʯʝʚʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ: ʩʪʨʝʤʣʝʥʠʝ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʧʨʠʙʳʣʴ ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʤ ʧʝ-

ʨʠʦʜʝ ʧʨʦʪʠʚ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʘ. ɺ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʩʪʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʇʨʠʢʘʩʧʠʡʩʢʦʛʦ ʅʀʀ ʘʨʠʜʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ ʚʝʜʝʪ ʢ ʥʝʦʙʨʘʪʠʤʦʡ ʧʦʪʝʨʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʟʘ 10-15 ʣʝʪ [7]. 

ʌɸʕɿ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. ʅʘʧʨʠʤʝʨ, ʚ 

"ʢʨʘʩʥʦʡ" ʟʦʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʩ ʚʳʚʦʜʦʤ ʧʘʰʥʠ ʠ 

ʩʦʟʜʘʥʠʝʤ ʧʘʩʪʙʠʱʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʝʛʫʣʠʨʫʝʤʳʭ ʨʝʞʠʤʦʤ ʚʳʧʘʩʘ. ɺ "ʞʝʣʪʦʡ" ʟʦʥʝ ʧʨʠʦʨʠ-

ʪʝʪ ʦʪʜʘʝʪʩʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʩʦʭʨʘʥʝʥʠʶ ʩʪʝʨʥʠ ʜʣʷ ʩʥʝʛʦʟʘʜʝʨʞʘʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʨʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʚʚʝʜʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʪʘʚʢʘ 

ʜʣʷ "ʟʝʣʝʥʳʭ" ʟʦʥ ʥʠʞʝ (ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʙʝʨʝʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʘ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

"ʞʝʣʪʳʭ" ʟʦʥ ð ʚʳʰʝ (ʢʦʤʧʝʥʩʘʮʠʷ ʙʫʜʫʱʠʭ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ). 

ɿʘʢʣʶʯʝʥʠʝ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʘʜʘʧʪʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʠ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʪʠʯʥʳʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʌɸʕɿ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʘʨʠʜʠʟʘʮʠʠ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ. 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʦʩʩʠʡʩʢʠʭ ʧʦʯʚʦʚʝʜʦʚ ʠ ʛʝʦʛʨʘʬʦʚ, ʧʦʟʚʦʣʷʝʪ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʚʳʚʦʜ ʜʝ-
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ʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠʟ ʘʢʪʠʚʥʦʛʦ ʦʙʦʨʦʪʘ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʨʦ-
ʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʘʛʨʦʣʘʥʜʰʘʬʪʘ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʨʝʛʠʦ-
ʥʘʣʴʥʳʭ ʰʢʘʣ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʯʚ ʢ ʟʘʩʫʭʝ ʠ ʥʦʨʤʘʪʠʚʦʚ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ. 
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ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʩʪʘʪʴʷ  

ʋɼʂ 911.53:63(091) 
 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʇʃɸʅʀʈʆɺɸʅʀɽ ʀʉʊʆʈʀʏɽʉʂʀʍ  

ʉɽʃʔʉʂʀʍ ʃɸʅɼʐɸʌʊʆɺ ʂɸʂ ʈɽɿɽʈɺɸʊʆɺ ɸɻʈʆɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ 

 

ɸʥʜʨʝʡ ɺʠʢʪʦʨʦʚʠʯ ɹʦʥʜʘʨʝʥʢʦ1, ɻʝʥʥʘʜʠʡ ɽʚʛʝʥʴʝʚʠʯ ʄʘʞʫʛʘ2 
1, 2 ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ, ʇʝʨʩʠʘʥʦʚʩʢʠʡ, ʈʦʩʩʠʷ 
1 andrej_bondarenko-1999@mail.ru 
2 machuga12@mail.ru 

 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʝʣʴʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʈʦʩʩʠʠ ʢʘʢ ʨʝʟʝʨ-

ʚʘʪʳ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ï ʫʥʠʢʘʣʴʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʤʥʦʛʦʚʝʢʦʚʘʷ ʘʛʨʘʨʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʣʘ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʵʢʦʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʪʠʧʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ʨʘʡʦʥʳ ʩʪʘ-

ʨʦʛʦ ʘʛʨʘʨʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʧʦʩʪʘʛʨʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʤʦʟʘʠʯʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ), ʚʳʷʚʣʝʥʳ ʤʝʪʦʜʳ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ 

ʢʘʨʪ, ʧʦʯʚʝʥʥʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʠʟʫʯʝʥʠʝ çʧʘʤʷʪʠ ʣʘʥʜʰʘʬʪʘè), ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʧʦʜ-

ʭʦʜʳ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʚʢʣʶʯʝʥʠʶ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʝʪʠ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʨʦʣʠ ʤʘʣʳʭ ʬʦʨʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʦʧʫʰʝʯʥʳʭ ʟʦʥ ʠ ʚʪʦ-

ʨʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʥ-

ʪʝʛʨʘʮʠʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʡ ʩʦ-

ʭʨʘʥʝʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʝʣʴʩʢʠʝ ʣʘʥʜʰʘʬʪʳ, ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʢʫʣʴʪʫʨʥʳʡ 

ʣʘʥʜʰʘʬʪ, ʧʦʩʪʘʛʨʦʛʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ, ʪʨʘʜʠʮʠʦʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʥʠʝ, ʧʘʤʷʪʴ ʣʘʥʜʰʘʬʪʘ, ʨʝʟʝʨʚʘʪʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
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This article examines Russia's historical rural landscapes as agrobiodiversity reservesðunique areas 

where centuries-old agricultural activity has shaped specific complexes of plants, animals, and eco-

systems. Based on an analysis of sources, the article characterizes the types of historical agricultural 

landscapes (areas of old agricultural development, post-agrogenic complexes, mosaic landscapes with 

elements of traditional land use), identifies methods for their identification (analysis of archival maps, 

soil indicators, and the study of "landscape memory"), and proposes approaches to planning and in-

corporating such areas into regional ecological networks. Particular attention is paid to the role of 

small anthropogenic landforms, forest edge zones, and secondary habitats in maintaining biodiversity. 

It concludes that it is necessary to integrate historical, cultural, and ecological approaches when de-

veloping strategies for preserving agricultural landscapes.  
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ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʦʩʪʨʦʪʫ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ. 

ʊʨʘʜʠʮʠʦʥʥʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ 

(ʆʆʇʊ), ʦʜʥʘʢʦ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʥʳʭ ʠ ʦʩʚʦʝʥʥʳʭ ʨʝʛʠʦʥʘʭ ʠʤʝʥʥʦ ʠʩʪʦʨʠʯʝʩʢʠʝ ʩʝʣʴʩʢʠʝ 

ʣʘʥʜʰʘʬʪʳ ʥʝʨʝʜʢʦ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʨʝʟʝʨʚʘʪʦʚ ï ʫʙʝʞʠʱ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ [2]. ɺ ʈʦʩʩʠʠ, ʛʜʝ ʘʛʨʘʨʥʦʝ ʦʩʚʦʝʥʠʝ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʯʠʪʳʚʘʝʪ ʩʪʦʣʝʪʠʷ, 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʦʯʝʪʘʶʱʠʝ ʩʣʝʜʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘ-

ʥʠʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʇʦʜ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʝʣʴʩʢʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʥʠʤʘʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʛʜʝ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʝʜʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʥʝ ʤʝ-

ʥʝʝ 100ï200 ʣʝʪ) ʠ ʩʬʦʨʤʠʨʦʚʘʣʘ ʫʩʪʦʡʯʠʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʵʣʝ-

ʤʝʥʪʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ: ʩʝʚʦʦʙʦʨʦʪʳ, ʩʝʥʦʢʦʩʳ, ʧʘʩʪʙʠʱʘ, ʤʝʞʠ, ʣʝʩʦʧʦ-

ʣʦʩʳ, ʘ ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʩʝʣʠʪʝʙʥʳʝ ʠ ʩʘʢʨʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. ʊʘʢʠʝ ʣʘʥʜʰʘʬʪʳ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʢʫʣʴʪʫʨʥʫʶ, ʥʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʚʳʩʪʫʧʘʷ ʨʝʟʝʨʚʘʪʘʤʠ 

ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ï ʚʠʜʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʦʚʤʝʩʪʥʦʤʫ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʩ ʯʝʣʦʚʝʢʦʤ ʠ 

ʝʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ï ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʪʦʯʥʠʢʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʪʠʧʳ ʠʩʪʦʨʠ-

ʯʝʩʢʠʭ ʩʝʣʴʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʟʥʘʯʠʤʳʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʦʜ-

ʭʦʜʳ ʢ ʠʭ ʧʣʘʥʠʨʦʚʘʥʠʶ ʢʘʢ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ. 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʈʦʩʩʠʠ: ʪʠʧʦʣʦʛʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ʈʘʡʦʥʳ ʩʪʘʨʦʛʦ ʘʛʨʘʨʥʦʛʦ ʦʩʚʦʝʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚʳʜʝʣʷʶʪʩʷ ʨʝʛʠʦʥʳ ʩ ʜʣʠʪʝʣʴʥʦʡ ʠʩʪʦʨʠʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʮʝʥʪʨʘʣʴʥʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʦʙʣʘʩʪʠ, ʛʜʝ ʨʘʩʧʘʰʢʘ ʟʝ-

ʤʝʣʴ ʚʝʜʝʪʩʷ ʙʦʣʝʝ 300ï500 ʣʝʪ, ʘ ʪʘʢʞʝ ʈʫʩʩʢʠʡ ʉʝʚʝʨ ʩ ʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜ-

ʩʝʯʥʦ-ʦʛʥʝʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʩʝʥʦʢʦʩʦʚ [1]. ɺ ʣʝʩʥʦʡ ʟʦʥʝ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝ-

ʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠʤʝʶʪ ʤʦʟʘʠʯʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʵʧʦʭʫ ʧʘʪʨʠʘʨ-

ʭʘʣʴʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʉ.ɺ. ʉʘʟʦʥʦʚ, ʚ ʩʪʨʫʢʪʫʨʝ ʪʘʢʠʭ ʣʘʥʜʰʘʬʪʦʚ 

ʦʙʦʩʦʙʣʷʶʪʩʷ ʦʪʢʨʳʪʳʝ ʩʝʣʴʭʦʟʫʛʦʜʴʷ, ʤʘʣʦʜʚʦʨʥʳʝ ʜʝʨʝʚʥʠ, ʧʘʩʪʙʠʱʥʳʝ ʧʝʨʝʣʝʩʢʠ, ʚʪʦ-

ʨʠʯʥʳʝ ʣʝʩʘ ʧʦʜʩʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʣʝʩʘ ʥʘ ʤʝʩʪʝ ʩʪʘʨʦʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʨʘʡʦʥʦʚ ʩʪʘʨʦʛʦ ʦʩʚʦʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ, ʧʨʠʚʝʜʰʘʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʯʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ. ɺ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʤ ʨʝʛʠʦʥʝ, ʧʦ ʜʘʥʥʳʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʩʣʝʜʥʝʛʦ ʪʳʩʷʯʝʣʝʪʠʷ, ʧʨʠʯʝʤ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠʛʨʘʣʠ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ [3]. 

ʇʦʩʪʘʛʨʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʢʘʢ ʨʝʟʝʨʚʘʪʳ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʙʳʣʘ ʧʨʝʢʨʘʱʝʥʘ (ʟʘʙʨʦʰʝʥʥʳʝ ʧʘʰʥʠ, ʧʝʨʝʣʦʛʠ, ʩʝʥʦʢʦʩʳ) ʠ ʥʘʯʘʣʠʩʴ ʧʨʦʮʝʩʩʳ ʚʦʩ-

ʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʂʝʥʦʟʝʨʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘ ʤʝʩʪʝ ʟʘʙʨʦʰʝʥʥʳʭ ʚ 1920-ʝ ʛʦʜʳ ʧʘʰʝʥ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʢʦʨʝʥʥʳʭ ʣʝʩʦʚ [1]. ʇʦʯʚʝʥʥʳʡ ʧʨʦʬʠʣʴ ʩʦʭʨʘʥʷʝʪ çʧʘʤʷʪʴè 

ʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: ʠʟʤʝʥʝʥʥʳʡ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ, ʩʣʝʜʳ ʦʙʨʘʙʦʪʢʠ, 

ʥʘʣʠʯʠʝ ʘʛʨʦʛʝʥʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʕʪʠ ʧʨʠʟʥʘʢʠ ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʨʘʥʠʮʳ ʩʪʘʨʳʭ 

ʫʛʦʜʠʡ ʜʘʞʝ ʩʧʫʩʪʷ ʩʪʦʣʝʪʠʝ ʧʦʩʣʝ ʠʭ ʟʘʙʨʘʩʳʚʘʥʠʷ. 
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ʇʦʩʪʘʛʨʦʛʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘ-

ʟʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʠʥʪʝʥʩʠʚʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. ʆʥʠ ʩʣʫʞʘʪ ʨʝ-

ʬʫʛʠʫʤʘʤʠ ʜʣʷ ʚʠʜʦʚ ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʬʦʨʤʠʨʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʥʦʡ ʙʠʦʪʳ [4]. 

ʕʣʝʤʝʥʪʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʚ ʩʪʨʫʢʪʫʨʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ. 

ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ ʶʛʘ ʈʦʩʩʠʠ ʢʣʶʯʝʚʳʤʠ ʨʝʟʝʨʚʘʪʘʤʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʳʩʪʫʧʘʶʪ ʩʦ-

ʭʨʘʥʠʚʰʠʝʩʷ ʬʨʘʛʤʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʣʝʩʦʧʦʣʦʩʳ, ʦʩʪʨʦʚʥʳʝ ʣʝʩʘ, ʜʦʣʠʥʳ 

ʨʝʢ, ʙʘʣʢʠ, ʤʝʞʠ [2]. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ɽ.ɻ. ʂʦʨʦʣʝʚʦʡ ʠ ʀ.ʌ. ʇʝʪʨʦʚʦʡ, ʵʪʠ ʵʣʝ-

ʤʝʥʪʳ, ʟʘʥʠʤʘʷ ʚʩʝʛʦ ʦʢʦʣʦ 7% ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʧʘʭʘʥʥʳʭ ʨʘʡʦʥʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ 100 ʚʠʜʦʚ ʨʝʜʢʠʭ, ʨʝʣʠʢʪʦʚʳʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝ-

ʥʠʡ ʠ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʆʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʣʝʩʦʧʦʣʦʩʳ ʩʪʘʨʦʛʦ ʚʦʟʨʘʩʪʘ, ʤʝʞʝʚʳʝ 

ʚʘʣʳ ʩ ʢʘʤʝʥʥʳʤʠ ʢʣʘʜʢʘʤʠ (ʥʘ ʈʫʩʩʢʦʤ ʉʝʚʝʨʝ), ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʧʘʩʪʙʠʱ ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʘʩʪ-

ʙʠʱʥʦʡ ʤʝʟʦʨʝʣʴʝʬʳ [1]. ʕʪʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʣʘʥʜʰʘʬʪʘ, ʩʦʟʜʘʥʥʳʝ ʚ ʭʦʜʝ ʤʥʦʛʦ-

ʚʝʢʦʚʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʤʠʢʨʦʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʥʝʜʦ-

ʩʪʫʧʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʄʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʠ. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʝʣʴʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʘʥʘʣʠʟ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʢʘʨʪ. ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, 

ʘʧʨʦʙʠʨʦʚʘʥʥʳʤ ʚ ʂʝʥʦʟʝʨʴʝ, ʷʚʣʷʝʪʩʷ ʧʨʠʚʷʟʢʘ, ʦʮʠʬʨʦʚʢʘ ʠ ʩʦʚʤʝʱʝʥʠʝ ʩʪʘʨʳʭ ʤʝʞʝʚʳʭ 

ʢʘʨʪ (ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘ) ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʧʣʘʥʳ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ [1]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʛʨʘʥʠʮʳ ʟʝʤʝʣʴʥʳʭ ʥʘʜʝʣʦʚ, ʪʠʧʳ ʫʛʦʜʠʡ (ʧʘʰʥʠ, ʩʝʥʦʢʦʩʳ, ʧʝʨʝʣʦʛʠ) ʠ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘ-

ʤʠʢʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ ʘʢʪʫʘʣʴʥʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨ-

ʢʘʩʘ ʥʘ ʪʨʝʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ: ʨʝʛʠʦʥʘʣʴʥʦʤ, ʙʘʟʦʚʦʤ ʠ ʣʦʢʘʣʴʥʦʤ [2]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʝʪʠ ʆʆʇʊ ʠ ʚʳʷʚʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ [5]. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʢʘʢ ʨʝʟʝʨʚʘʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ. 

ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩʣʫʞʠʪ ʢʦʥʮʝʧ-

ʮʠʷ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʨʘʟʚʠʚʘʝʤʘʷ ʚ ʨʘʙʦʪʘʭ ʘʢʘʜʝʤʠʢʘ ɸ.ɸ. ʏʠʙʠʣʸʚʘ ʠ 

ʝʛʦ ʰʢʦʣʳ [5]. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʢʘʨʢʘʩ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʘ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘ ʩʯʝʪ ʩʦʯʝʪʘʥʠʷ ʢʣʶʯʝ-

ʚʳʭ (ʷʜʝʨʥʳʭ) ʪʝʨʨʠʪʦʨʠʡ, ʪʨʘʥʟʠʪʥʳʭ ʢʦʨʠʜʦʨʦʚ ʠ ʙʫʬʝʨʥʳʭ ʟʦʥ. 

ɺ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʬʫʥʢʮʠʠ ʷʜʝʨ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʬʨʘʛ-

ʤʝʥʪʳ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʫʯʘʩʪʢʠ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ʩʝʥʦʢʦʩʳ, 

ʧʘʩʪʙʠʱʘ ʩ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ), ʘ ʪʘʢʞʝ ʧʦʩʪʘʛʨʦʛʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʠ. ɺʘʞʥʦ, ʯʪʦ ʵʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ ʠʤʝʪʴ ʩʪʨʦʛʠʡ 

ʟʘʧʦʚʝʜʥʳʡ ʨʝʞʠʤ ï ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʧʪʠʤʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ [2]. 

ʀʥʪʝʛʨʘʮʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʪʦʨʠʯʝʩʢʠʭ ʩʝʣʴʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʨʘʟʨʳʚʥʘʷ ʩʚʷʟʴ ʧʨʠ-

ʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪ ɸ.ɹ. ʇʝʨʤʠʣʦʚʩʢʘʷ, ʩʝʣʴʩʢʠʡ ʢʫʣʴʪʫʨ-

ʥʳʡ ʣʘʥʜʰʘʬʪ ʚʢʣʶʯʘʝʪ ʧʦʩʝʣʝʥʠʝ, ʧʨʠʨʦʜʥʳʡ ʣʘʥʜʰʘʬʪ, ʧʣʘʥʠʨʦʚʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʥʘʨʦʜ-

ʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʘ ʪʘʢʞʝ ʵʪʥʦʩ, ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʷʟʳʢ, ʜʫʭʦʚʥʫʶ ʢʫʣʴʪʫʨʫ. ʇʦ-

ʵʪʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶ-

ʱʝʛʦ ʫʩʠʣʠʷ ʵʢʦʣʦʛʦʚ, ʛʝʦʛʨʘʬʦʚ, ʠʩʪʦʨʠʢʦʚ, ʢʫʣʴʪʫʨʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʭʨʘʥʝ ʥʘʩʣʝ-

ʜʠʷ. 

ɺ ʈʫʩʩʢʦʤ ʉʝʚʝʨʝ ʩʦʭʨʘʥʠʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʤʝʨʳ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʩ ʭʘʨʘʢ-

ʪʝʨʥʦʡ ʧʣʘʥʠʨʦʚʢʦʡ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝ ʤʫʟʝʝʬʠʮʠ-
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ʨʦʚʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʞʠʚʳʝ ʧʦʩʝʣʝʥʠʷ. ʀʭ ʩʦʭʨʘʥʝʥʠʝ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʬʦʨʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʦʩʩʠʡʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʥʮʠʧʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʝʣʴʩʢʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʢʘʢ ʨʝʟʝʨʚʘ-

ʪʘʤʠ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: 

1. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʦʭʨʘʥʳ ï ʚʳʜʝʣʝʥʠʝ ʟʦʥ ʩ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʦʪ ʩʪʨʦʛʦʡ ʦʭʨʘʥʳ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦ ʧʦʜʜʝʨʞʢʠ ʪʨʘʜʠ-

ʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

2. ʉʦʭʨʘʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʦʟʘʠʯʥʦʩʪʠ ï ʧʦʜʜʝʨʞʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ 

ʣʘʥʜʰʘʬʪʘ: ʯʝʨʝʜʦʚʘʥʠʝ ʦʪʢʨʳʪʳʭ ʠ ʣʝʩʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʤʝʞ, ʦʧʫʰʝʢ, ʤʝʣʢʦʢʦʥ-

ʪʫʨʥʦʩʪʠ ʫʛʦʜʠʡ. 

3. ʇʦʜʜʝʨʞʢʘ ʵʢʩʪʝʥʩʠʚʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ï ʩʝʥʦʢʦʰʝʥʠʝ, ʚʳʧʘʩ ʩʢʦʪʘ, ʪʨʘʜʠʮʠʦʥ-

ʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʟʘʨʘʩʪʘʥʠʶ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʠʜʦʚ ʦʪʢʨʳ-

ʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚ. 

4. ɺʢʣʶʯʝʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʝʪʠ ï ʧʨʠʟʥʘʥʠʝ 

ʠʭ ʨʦʣʠ ʢʘʢ ʨʝʟʝʨʚʘʪʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʠʥʪʝʛʨʘʮʠʷ ʚ ʦʙʱʫʶ ʩʠʩʪʝʤʫ ʆʆʇʊ ʠ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ [5]. 

5. ʄʦʥʠʪʦʨʠʥʛ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ï ʦʪʩʣʝʞʠʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʦʩʪʘʛʨʦʛʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʭ ʨʝʰʝʥʠʡ [1]. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʪʦʨʠʯʝʩʢʠʝ ʩʝʣʴʩʢʠʝ ʣʘʥʜʰʘʬʪʳ ʈʦʩʩʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʭʦʜʝ ʤʥʦʛʦʚʝʢʦʚʦʡ ʘʛʨʘʨʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ, ʦʥʠ ʩʦʯʝʪʘʶʪ ʵʣʝʤʝʥʪʳ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʢʣʶʯʘʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ï ʦʪ ʪʘʝʞʥʦʛʦ ʉʝʚʝʨʘ ʜʦ ʩʪʝʧʥʦʛʦ ʶʛʘ ï ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ 

ʪʘʢʠʝ ʣʘʥʜʰʘʬʪʳ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʨʝʟʝʨʚʘʪʦʚ, ʜʦʧʦʣʥʷʶʱʠʭ ʩʠʩʪʝʤʫ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨ-

ʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʦʚ, ʧʨʠʟʥʘʥʠʷ ʮʝʥʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʟʘʧʦʚʝʜʥʳʭ, ʥʦ ʠ ʪʨʘʜʠʮʠʦʥʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂʣʶʯʝʚʳʤʠ ʟʘʜʘʯʘʤʠ ʷʚʣʷʶʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʪʘʢʠʭ ʣʘʥʜʰʘʬʪʦʚ 

(ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʣʝʚʳʭ ʤʝʪʦʜʦʚ), ʠʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʚʢʣʶ-

ʯʝʥʠʝ ʚ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʢʘʩʳ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʘʛʨʦʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʠʩʪʦʨʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʘʭ 

ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʕʢʩʪʝʥʩʠʚʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦ-

ʟʷʡʩʪʚʦ, ʩʝʥʦʢʦʰʝʥʠʝ, ʚʳʧʘʩ, ʤʝʣʢʦʢʦʥʪʫʨʥʦʩʪʴ ʫʛʦʜʠʡ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʚʠʜʦʚ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʩʦʚʤʝʩʪʥʦʡ ʵʚʦʣʶʮʠʠ ʩ ʯʝʣʦʚʝʢʦʤ. ʇʦʵʪʦʤʫ ʩʪʨʘʪʝʛʠʠ ʩʦʭʨʘʥʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʝ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʥʘ ʝʝ ʧʦʜʜʝʨʞʘʥʠʝ 

ʚ ʬʦʨʤʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʘʣʘʥʩ ʧʨʠʨʦʜʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩ 

ʧʦʟʠʮʠʡ ʠʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʦʣʠ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʈʘʩ-

ʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠ-

ʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʪʨʫʜʘʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ. ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʨʘ-

ʜʠʮʠʦʥʥʦʡ (ʦʪʚʘʣʴʥʦʡ), ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʠʟʠʯʝʩʢʠʝ, ʭʠʤʠʯʝʩʢʠʝ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛ-

ʨʦʮʝʥʦʟʦʚ. ʆʙʦʙʱʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʧʨʝʠʤʫʱʝ-

ʩʪʚʘ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʠʩʪʝʤʝ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʩʠʩʪʝʤ 

ʦʙʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʘʛʨʦʣʘʥʜʰʘʬʪ, ʩʪʘʙʠʣʠʟʘʮʠʷ, ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜ-

ʰʘʬʪʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʨʦʟʠʷ ʧʦʯʚ, ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʫʩʪʦʡ-

ʯʠʚʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ɹʦʥʜʘʨʝʥʢʦ ɸ. ɺ., ʄʘʞʫʛʘ ɻ. ɽ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ // ʀʥʥʦʚʘʮʠʦʥ-

ʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ: ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 156-162.  
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This article presents a comparative analysis of various tillage systems in terms of their agroecological 

effectiveness and role in stabilizing agricultural landscapes. It examines the theoretical foundations 

of the adaptive landscape approach to designing farming systems, developed by Russian scientists. 

The impact of traditional (moldboard), minimum-till, and no-till systems on the physical, chemical, 

and biological properties of the soil, the intensity of erosion processes, and the productivity of agro-

cenoses is assessed. The results of long-term research demonstrating the advantages of soil-conserv-

ing, resource-saving technologies in adaptive landscape farming are summarized. A conclusion is 

drawn regarding the need for a differentiated approach to selecting cultivation systems based on soil 

and climate conditions and landscape features. 
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conservation technologies, soil erosion, organic matter, sustainability of agroecosystems. 
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ɺʚʝʜʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʚʦʟʨʘʩʪʘʶʱʠʭ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʉʦʚʨʝʤʝʥʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʪʠ-

ʚʦʨʝʯʠʝʤ ʤʝʞʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 
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ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʦ ʜʘʥ-

ʥʳʤ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ʈʦʩʩʠʠ 

ʧʦʜʚʝʨʞʝʥʘ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʜʝʛʫʤʠʬʠʢʘʮʠʠ, ʧʦʜʢʠʩʣʝʥʠʶ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʜʝʛʨʘ-

ʜʘʮʠʠ [1]. 

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʟʘʥʠʤʘʝʪ ʚʳ-

ʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʂʘʢ ʩʧʨʘʚʝʜ-

ʣʠʚʦ ʦʪʤʝʯʘʝʪ ʘʢʘʜʝʤʠʢ ʈɸʅ ɺ.ʀ. ʂʠʨʶʰʠʥ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʰʘʙʣʦʥʥʳʝ ʟʦʥʘʣʴʥʳʝ 

ʤʦʜʝʣʠ ʟʝʤʣʝʜʝʣʠʷ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʤ ʩʠʩʪʝʤʘʤ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʤ 

çʪʦʥʢʫʶ ʥʘʩʪʨʦʡʢʫè ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʧʦʜ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ [2, 4]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘ-

ʣʠʟʘ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʪʘ ʚʥʝʜʨʝʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜ-

ʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʂʦʥʮʝʧʮʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʟʝʤʣʝʜʝʣʠʠ ʩʚʷʟʘʥʦ 

ʩ ʨʘʟʚʠʪʠʝʤ ʠʜʝʡ ɺ.ɺ. ɼʦʢʫʯʘʝʚʘ ʦ ʮʝʣʦʩʪʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʘʥʜ-

ʰʘʬʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ, ʠʤʝʥʥʦ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʟʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ, ʥʝ ʫʯʠʪʳʚʘʶʱʠʭ ʚʥʫʪ-

ʨʠʟʦʥʘʣʴʥʫʶ ʤʦʟʘʠʯʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʝʣʴʝʬʘ [1, 2]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝ-

ʣʠʷ (ɸʃʉɿ) ʚʢʣʶʯʘʝʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʘʛʨʦʥʦʤʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʟʝʤʝʣʴ, 

ʧʦʟʚʦʣʷʶʱʫʶ ʚʳʷʚʠʪʴ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ, ʦʩʥʦʚʥʳʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʩʦʧʦʩʪʘʚʠʪʴ 

ʠʭ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ [5]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʦʛʦ ʚʳʙʦʨʘ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʛʨʫʧʧʝ ʟʝʤʝʣʴ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ɺ ʨʦʩʩʠʡʩʢʦʡ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʩʣʦʞʠʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙ-

ʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ: 

1. ʊʨʘʜʠʮʠʦʥʥʘʷ (ʦʪʚʘʣʴʥʘʷ) ʩʠʩʪʝʤʘ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʝʞʝʛʦʜʥʫʶ ʚʩʧʘʰʢʫ ʩ ʦʙʦʨʦʪʦʤ ʧʣʘ-

ʩʪʘ ʥʘ ʛʣʫʙʠʥʫ 20-27 ʩʤ. ʆʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʟʘʜʝʣʢʫ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʫʜʦʙ-

ʨʝʥʠʡ, ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘʩʦʨʝʥʥʦʩʪʠ, ʥʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤʠ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ ʠ 

ʫʩʠʣʝʥʠʝʤ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [3]. 

2. ʄʠʥʠʤʘʣʴʥʘʷ ʩʠʩʪʝʤʘ (Mini-till)  ï ʚʢʣʶʯʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʘ ʠ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʦʢ, ʩʦʚ-

ʤʝʱʝʥʠʝ ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʇʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪʳ ʠ ʫʤʝʥʴʰʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʯʚʫ [6]. 

3. ʅʫʣʝʚʘʷ ʩʠʩʪʝʤʘ (No-till)  ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʷʤʦʡ ʧʦʩʝʚ ʧʦ ʩʪʝʨʥʝ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʝ-

ʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʦʩʝʚʥʳʝ ʦʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʝʷʣʢʘʤʠ, ʧʦʜʨʝʟʘʶ-

ʱʠʤʠ ʧʦʣʦʩʳ ʰʠʨʠʥʦʡ 10-15 ʩʤ [4]. 

4. ʂʦʥʪʫʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ï ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʦ-

ʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ: ʨʘʩʧʘʰʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʪʦʣʴʢʦ ʥʘ ʚʳʧʦʣʦʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʥʘ ʢʨʫʪʳʭ ʩʢʣʦ-

ʥʘʭ ʚʚʦʜʷʪʩʷ ʙʫʬʝʨʥʳʝ ʧʦʣʦʩʳ, ʟʘʣʫʞʝʥʠʝ, ʧʦʣʦʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʫʣʴʪʫʨ. 

ʂʨʠʪʝʨʠʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʚ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʄʘʩʶʪʝʥʢʦ ʅ.ʇ. ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʧʣʦʜʦʨʦʜʠʝ, ʟʜʦʨʦʚʴʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚ [3]. ʆʩʥʦʚ-

ʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʚʳʩʪʫʧʘʶʪ: 

¶ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ (ʩʦʭʨʘʥʥʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪ ʚʦʜʥʦʡ ʠ ʚʝʪʨʦʚʦʡ 

ʵʨʦʟʠʠ); 

¶ ʜʠʥʘʤʠʢʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ (ʙʘʣʘʥʩ ʫʛʣʝʨʦʜʘ, ʪʝʤʧʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʠ ʛʫʤʠʬʠʢʘ-

ʮʠʠ); 
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¶ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ, ʚʦʜʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʴ); 

¶ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ); 

¶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʘʛʨʦʮʝʥʦʟʦʚ (ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʝʝ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʦ ʛʦʜʘʤ); 

¶ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ɺʣʠʷʥʠʝ ʥʘ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʉʪʘʙʠʣʠʟʘʮʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝʤ ʚʦʜʥʦʡ ʠ 

ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʂʫʨʩʢʦʤ ʌɸʅʎ, ʧʦʢʘʟʳʚʘʶʪ, 

ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʘʷ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʣʦʩʢʦʩʪ-

ʥʦʛʦ ʩʤʳʚʘ ʠ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ [3]. ʉʤʳʚ ʧʦʯʚʳ ʧʨʠ ʚʩʧʘʰʢʝ ʧʦʧʝʨʝʢ ʩʢʣʦʥʘ ʥʘ 40-60% ʥʠʞʝ, 

ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʜʦʣʴ ʩʢʣʦʥʘ, ʥʦ ʚʩʝ ʞʝ ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘ ʢʨʫʪʠʟʥʝ ʙʦʣʝʝ 3Á. 

ʇʦʯʚʦʟʘʱʠʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. 

ʉʦʭʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʧʨʠ ʩʠʩʪʝʤʝ No-till ʩʥʠʞʘʝʪ ʩʢʦ-

ʨʦʩʪʴ ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʝʬʣʷʮʠʶ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʡ 

ʩʪʦʢ ʪʘʣʳʭ ʠ ʣʠʚʥʝʚʳʭ ʚʦʜ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2-3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ, ʘ ʩʤʳʚ ʧʦʯʚʳ 

ï ʚ 4-8 ʨʘʟ [1]. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚ 

ɸʛʨʦʬʠʨʤʝ çʈʦʛʦʚʘʪʦʚʩʢʘʷ ʅʠʚʘè ʟʘ 12-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʫʜʘʣʦʩʴ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘ ʩʯʝʪ ʢʦʥʪʫʨʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʦʨʛʘʥʠ-

ʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʥʘ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ 

[2, 6]. 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʭʦʨʦʰʫʶ ʘʵʨʘʮʠʶ 

ʠ ʘʢʪʠʚʠʟʘʮʠʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʛʫʤʫʩʘ. ɽʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʛʫʤʫʩʘ ʧʨʠ ʚʩʧʘʰʢʝ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 0,5-1,0 

ʪ/ʛʘ [3]. 

ʄʠʥʠʤʘʣʴʥʳʝ ʠ ʥʫʣʝʚʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ, ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʥʩʝʨ-

ʚʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʜʘʞʝ ʝʛʦ ʥʘʢʦʧʣʝʥʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʩʦʩʨʝʜʦʪʦʯʝʥ-

ʥʳʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ, ʨʘʟʣʘʛʘʶʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʬʦʨʤʠʨʫʷ çʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡè ʧʨʦ-

ʬʠʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ɺ ʦʧʳʪʘʭ ʂʫʨʩʢʦʛʦ ʌɸʅʎ ʥʘ ʯʝʨʥʦʟʝʤʘʭ ʪʠʧʠʯ-

ʥʳʭ ʟʘ 10-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʨʠʤʝʥʝʥʠʷ No-till ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-10 ʩʤ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 

0,15-0,20% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜʥʳʤ ʫʨʦʚʥʝʤ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʪʤʝʯʝʥʦ 

ʩʥʠʞʝʥʠʝ ʥʘ 0,12%. 

ɼʘʥʥʳʝ ɹʝʣʛʦʨʦʜʩʢʦʛʦ ʬʠʣʠʘʣʘ ʈʦʩɸʛʨʦʭʠʤʩʣʫʞʙʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦʪ ʚʳʚʦʜ: ʧʨʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ɸʃʉɿ ʚ çʈʦʛʦʚʘʪʦʚʩʢʦʡ ʅʠʚʝè ʟʘ 12 ʣʝʪ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʨ-

ʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʯʚʝ ʚʳʨʦʩʣʦ ʥʘ 0,09%, ʧʨʝʚʳʩʠʚ ʩʨʝʜʥʝʦʙʣʘʩʪʥʦʡ ʫʨʦʚʝʥʴ [2, 4, 6]. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ 

+114,9%, ʷʯʤʝʥʴ +65,7%, ʧʦʜʩʦʣʥʝʯʥʠʢ +52,6%) ʥʝ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʠʩʪʦʱʝʥʠʝʤ ʧʦʯʚ, ʯʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʭʦʜʝ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ [6]. 

ɸʛʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʚʦʜʥʳʡ ʨʝʞʠʤ 

ɸʛʨʦʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʜʝʛʨʘʜʘʮʠʠ 

ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʦʪʚʘʣʴʥʦʡ 

ʚʩʧʘʰʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʣʫʞʥʘʷ ʧʦʜʦʰʚʘ, ʫʭʫʜʰʘʶʪʩʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʘʵʨʘʮʠʷ ʥʠʞʝʣʝ-

ʞʘʱʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʥʠʞʘʝʪʩʷ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ [3]. 

ʄʠʥʠʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʦʨʠʩʪʦʩʪʠ 

ʠ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ No-till ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʤʘʢʨʦʩʪʨʫʢʪʫʨʘ, ʫʣʫʯʰʘʝʪʩʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʧʦʚʳʰʘʶʪʩʷ ʟʘʧʘʩʳ ʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʵʪʦ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ: ʤʫʣʴʯʘ ʠʟ ʨʘʩʪʠʪʝʣʴ-

ʥʳʭ ʦʩʪʘʪʢʦʚ ʩʥʠʞʘʝʪ ʥʝʧʨʦʜʫʢʪʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʚʣʘʛʠ [1]. 
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ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʙʳʣʘ ʙʳ ʥʝʧʦʣʥʦʡ ʙʝʟ ʫʯʝʪʘ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʯʚʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠ ʤʝʟʦʬʘʫʥʘ ʯʫʪʢʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ 

ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ. ʆʪʚʘʣʴʥʘʷ ʚʩʧʘʰʢʘ, ʨʝʟʢʦ ʤʝʥʷʷ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ, ʚʳʟʳʚʘʝʪ ʩʪʨʝʩʩ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʩʥʠʞʘʝʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥ-

ʥʦʡ ʙʠʦʪʳ [3]. 

ʇʦʯʚʦʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʦʪʠʚ, ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʦʙʨʘʙʦʪʢʘʭ ʠ No-till ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʱʥʘʷ 

ʨʠʟʦʩʬʝʨʘ, ʧʦʚʳʰʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʧʦʯʚʝʥʥʳʭ ʛʨʠʙʦʚ, ʚʦʟʨʘʩʪʘʝʪ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ʇʨʦʠʩʭʦʜʠʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ çʙʠʦʣʦʛʠʯʝʩʢʦʝ ʩʘʤʦʨʳʭʣʝʥʠʝè ʧʦʯʚʳ ʟʘ 

ʩʯʝʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʠ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ [1]. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʜʣʷ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʧʦʩʢʦʣʴʢʫ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʜʜʝʨ-

ʞʘʥʠʷ ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʘʛʨʦʵʢʦʣʦʛʠ-

ʯʝʩʢʠʝ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʪʚʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ 

ʛʦʨʶʯʝʛʦ (15-20 ʣ/ʛʘ), ʪʨʫʜʘ ʠ ʚʨʝʤʝʥʠ. ʄʠʥʠʤʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʨʘʩʭʦʜ 

ʪʦʧʣʠʚʘ ʥʘ 30-50%, ʥʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ï ʥʘ 70-80% [4, 6]. 

ʆʜʥʘʢʦ ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ 

ʧʣʦʜʦʨʦʜʠʷ. ʂʘʢ ʦʪʤʝʯʘʶʪ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʪʘʙʠʣʠʟʘ-

ʮʠʶ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʦʡ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʜʘʞʝ ʝʩʣʠ ʝʝ ʥʝʤʝʜʣʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʪʜʘʯʘ ʥʝ-

ʩʢʦʣʴʢʦ ʥʠʞʝ. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʦʝ ʚʥʝʜʨʝʥʠʝ ɸʃʉɿ, ʚʢʣʶʯʘʶʱʝʝ ʦʧʪʠʤʠʟʘʮʠʶ ʩʠ-

ʩʪʝʤ ʦʙʨʘʙʦʪʢʠ, ʫʜʦʙʨʝʥʠʷ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʧʦʟʚʦʣʠʣʦ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʫʨʦʞʘʡʥʦʩʪʴ, 

ʥʦ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ 

ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʦ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚʦʟʨʦʩʣʦ 

[2, 6]. 

ʇʨʦʙʣʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ. ʂʘʢ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʇʦʯʚʝʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ɺ. 

ɼʦʢʫʯʘʝʚʘ, ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʩʪʨʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ [1, 5]. 

ʅʘ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʭ, ʚʳʩʦʢʦʙʫʬʝʨʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦʧʫ-

ʩʪʠʤʦ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʜ ʢʫʣʴʪʫʨʳ, ʪʨʝʙʦʚʘʪʝʣʴʥʳʝ ʢ ʩʣʦ-

ʞʝʥʠʶ ʧʦʯʚʳ. ʅʘ ʩʢʣʦʥʦʚʳʭ ʟʝʤʣʷʭ ʩ ʨʠʩʢʦʤ ʵʨʦʟʠʠ ʥʝʦʙʭʦʜʠʤʳ ʤʠʥʠʤʘʣʴʥʳʝ ʦʙʨʘʙʦʪʢʠ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʝʨʥʠ, ʧʦʣʦʩʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʢʫʣʴʪʫʨ, ʢʦʥʪʫʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ 

ʣʝʛʢʠʭ ʧʦʯʚʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʜʝʬʣʷʮʠʠ, ʠ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʥʫʣʝʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ [3]. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʫʯʝʪ ʵʢʩʧʦʟʠʮʠʠ ʩʢʣʦʥʘ ʠ ʤʠʢʨʦʨʝʣʴ-

ʝʬʘ. ʅʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʩ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʧʨʦʛʨʝʚʦʤ ʠ ʠʩʩʫʰʝʥʠʝʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦ-

ʭʨʘʥʝʥʠʝ ʤʫʣʴʯʠʨʫʶʱʝʛʦ ʩʣʦʷ; ʥʘ ʩʝʚʝʨʥʳʭ ï ʚʦʧʨʦʩʳ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʤʦʛʫʪ ʜʠʢʪʦʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʳʭ ʧʦʣʦʩʥʳʭ ʦʙʨʘʙʦʪʦʢ ʜʣʷ ʣʫʯʰʝʛʦ ʧʨʦʛʨʝʚʘʥʠʷ ʧʦʯʚʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʜʦʣʞʥʘ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ 

ʤʝʪʦʜʦʣʦʛʠʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ, ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝ-

ʥʠʷ. 

2. ʊʨʘʜʠʮʠʦʥʥʘʷ ʦʪʚʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʜʛʦʪʦʚʢʠ 

ʧʦʯʚʳ ʧʦʜ ʧʦʩʝʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʥʠʞʘʝʪ 
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ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʛ-

ʨʦʣʘʥʜʰʘʬʪʘ. 

3. ʇʦʯʚʦʟʘʱʠʪʥʳʝ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ (ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʠ) ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʦʥʠ ʩʥʠʞʘʶʪ ʵʨʦʟʠʦʥʥʳʝ 

ʧʦʪʝʨʠ ʧʦʯʚʳ ʚ 3-8 ʨʘʟ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʫʣʫʯʰʘʶʪ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʘʢʪʠʚʠʟʠʨʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

4. ɼʦʣʛʦʩʨʦʯʥʳʡ ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʦʙʨʘʙʦʪʦʢ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʪʨʫʢʪʫʨʳ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʩʠʩʪʝʤ ʫʜʦʙʨʝʥʠʷ ʠ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʨʦʩʪʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ. 

5. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝ-

ʪʦʜʠʢ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʥʘ ʟʜʦʨʦʚʴʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʯʚ ʩ 

ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʨʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʧʦʜ-

ʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʘʛʨʦ-

ʣʘʥʜʰʘʬʪʦʚ. 
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bioeconomic landscape, key synergistic effects, and necessary changes in the legal and technological 

support for land management are analyzed. 
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ʈʦʩʩʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʣʝʩʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʩʝʢʪʦʨʘ. ʕʪʠ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʛʦʜʠʡ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʠʩʪʦʨʠʯʝʩʢʠ ʩʪʨʦʠ-

ʣʘʩʴ ʥʘ ʧʨʠʥʮʠʧʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ. ʕʪʘ ʤʦʜʝʣʴ, ʫʥʘʩʣʝʜʦʚʘʥʥʘʷ ʦʪ ʠʥʜʫʩʪʨʠ-

ʘʣʴʥʦʡ ʵʧʦʭʠ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʞʝʩʪʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʟʝʤʝʣʴ ʥʘ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʘʪʝʛʦʨʠʠ: ʩʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʟʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʟʦʥʳ. ɺ ʵʧʦʭʫ ʧʝʨʝʭʦʜʘ ʢ ʙʠʦʵʢʦʥʦʤʠʢʝ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʵʪʘ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʦʶ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ.  

ɹʠʦʵʢʦʥʦʤʠʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʨʝʩʫʨʩʦʚ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘ-

ʶʱʠʭ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʤʠʥʠʤʠʟʘʮʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ[1,5]. ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʙʠʦʵʢʦʥʦʤʠʢʠ ʪʨʝʙʫʝʪ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʝʛʠʦʥʦʚ.  ʆʪʚʝʪʦʤ ʥʘ ʵʪʦʪ ʚʳʟʦʚ ʩʪʘʥʦʚʠʪʩʷ 

ʢʦʥʮʝʧʮʠʷ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ. 

ɹʠʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ï ɻ ʪʦ ʮʝʣʦʩʪʥʘʷ, ʩʧʣʘʥʠʨʦʚʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʠ ʧʨʠʨʦʜʥʘʷ ʧʦʜʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʜʣʷ ʩʠʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʳʭ ʠ ʥʝʧʠʱʝʚʳʭ ʙʠʦʧʨʦʜʫʢʪʦʚ, ʵʥʝʨʛʠʠ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʧʨʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʪʝʨʴ ʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʕʪʦ ʫʧʨʘʚʣʷʝʤʘʷ ʛʝʦ-

ʩʠʩʪʝʤʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʢʘʢ ʘʥʘʣʦʛ ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʩ ʟʘʤʢʥʫʪʳʤʠ ʮʠʢʣʘʤʠ ʚʝʱʝʩʪʚ. 

ʂʣʶʯʝʚʳʝ ʧʨʠʥʮʠʧʳ, ʦʪʣʠʯʘʶʱʠʝ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʡ ʣʘʥʜʰʘʬʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʪʣʠʯʠʷ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʡ 

ʂʨʠʪʝʨʠʡ ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʦʜʝʣʴ (ʌʫʥʢ-

ʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ) 

ʇʘʨʘʜʠʛʤʘ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʣʘʥʜ-

ʰʘʬʪʘ 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʈʘʟʜʝʣʝʥʠʝ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʥʬʣʠʢʪʦʚ. 

ʉʦʟʜʘʥʠʝ ʩʠʥʝʨʛʠʠ ʤʝʞʜʫ ʚʠʜʘʤʠ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʦʙʱʝʡ ʨʝ-

ʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʦʤʠʥʠʨʫʶʱʠʡ ʧʨʦ-

ʮʝʩʩ 

ʃʠʥʝʡʥʳʡ (çʚʟʷʪʴ-ʧʨʦʠʟʚʝʩʪʠ-

ʚʳʙʨʦʩʠʪʴè). 

ʎʠʨʢʫʣʷʨʥʳʡ, ʢʘʩʢʘʜʥʳʡ (ʙʠʦʤʘʩʩʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ ʠ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦ). 

ʂʨʠʪʝʨʠʡ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʠ 

ʄʘʢʩʠʤʠʟʘʮʠʷ ʫʨʦʞʘʡʥʦ-

ʩʪʠ/ʚʳʧʫʩʢʘ ʥʘ ʦʪʜʝʣʴʥʦʤ 

ʫʯʘʩʪʢʝ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʦʚʦʢʫʧʥʦʡ ʧʨʦʜʫʢʪʠʚ-

ʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ (ʧʨʦʜʫʢʪʳ + ʵʥʝʨʛʠʷ 

+ ʫʩʣʫʛʠ) ʥʘ ʝʜʠʥʠʮʫ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ. 

ʇʦʜʭʦʜ ʢ ʦʪʭʦʜʘʤ ɿʘʛʨʷʟʥʝʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʫʪʠʣʠ-

ʟʘʮʠʠ. 

ʎʝʥʥʳʡ ʨʝʩʫʨʩ-ʩʳʨʴʝ ʜʣʷ ʩʦʩʝʜʥʝʛʦ 

ʟʚʝʥʘ ʮʝʧʦʯʢʠ. 

 

ɹʠʦʵʢʦʥʦʤʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʠ ʩʳʨʴʝʚʳʤ ʤʘʪʝʨʠ-

ʘʣʘʤ, ʩʦʟʜʘʚʘʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ [2, 4]. ʂʣʶʯʝʚʳʤʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘʤʠ ʩʪʘʥʦʚʷʪʩʷ: 

- ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʝʥʠʶ ʵʢʦʪʝʭʥʦʣʦʛʠʡ; 

- ɻ ʢʦʥʦʤʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʟʘ ʩʯʸʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ; 
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- ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʸʤʘ ʦʪʭʦʜʦʚ. 

ʆʜʠʥ ʠʟ ʷʨʢʠʭ ʧʨʠʤʝʨʦʚ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʛʜʝ ʩʦʟʜʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʟʦʥʘ ʙʠʦʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʦʜʜʝʨ-

ʞʠʚʘʶʱʘʷ ʩʪʘʨʪʘʧʳ ʠ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʙʣʘʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ ʠ ʵʢʦʘʛʨʦʢʦʤʧʣʝʢʩʘ. 

ʂʘʣʠʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪ ʟʦʥʫ ʵʢʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʣʘʩʪʝʨʘ ʥʘ 

ʙʘʟʝ ʧʝʨʝʨʘʙʦʪʢʠ ʷʥʪʘʨʷ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ-

ʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʝʸ ʨʦʩʪʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʵʢʦʣʦ-

ʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ [3, 4]. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʘʛʨʦ-ʵʢʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʂʦʤʧʦʥʝʥʪʳ ʢʣʘʩʪʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʂʦʤʧʦʥʝʥʪʳ ʘʛʨʦ-ʵʢʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ 

ʂʦʤʧʦʥʝʥʪ ʂʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ ʚ ʢʣʘʩʪʝʨʝ ʇʨʠʤʝʨʳ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦ-

ʜʫʢʮʠʠ/ʫʩʣʫʛ 

1. ɸʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ 

ʙʣʦʢ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʠʯʥʦʡ ʙʠʦ-

ʤʘʩʩʳ; ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʛʘʥʠ-

ʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ʇʠʱʝʚʦʝ ʟʝʨʥʦ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʢʫʣʴʪʫʨʳ, ʢʦʨʤʘ, ʤʥʦʛʦʣʝʪʥʠʝ 

ʪʨʘʚʳ, ʧʦʙʦʯʥʘʷ ʙʠʦʤʘʩʩʘ (ʩʦ-

ʣʦʤʘ, ʙʦʪʚʘ). 

2. ɹʠʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʙʣʦʢ 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʠʝʡ ʧʨʝʜʧʨʠʷʪʠʡ 

ʢʣʘʩʪʝʨʘ; ʫʪʠʣʠʟʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʪʭʦʜʦʚ; ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʳʩʦʢʦʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ. 

ɹʠʦʛʘʟ, ʪʝʧʣʦ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, 

ʙʠʦʫʜʦʙʨʝʥʠʷ. 

3. ɹʠʦʭʠʤʠʯʝʩʢʠʡ/ʇʝʨʝ-

ʨʘʙʘʪʳʚʘʶʱʠʡ ʙʣʦʢ 

ɼʦʙʘʚʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ; ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʚʘ-

ʣʦʚʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ; 

ʢʘʩʢʘʜʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦ-

ʤʘʩʩʳ. 

ɹʠʦʧʣʘʩʪʠʢʠ, ʬʝʨʤʝʥʪʳ, ʢʦʨ-

ʤʦʚʳʝ ʙʝʣʢʠ, ʧʠʱʝʚʳʝ ʠʥʛʨʝ-

ʜʠʝʥʪʳ, ʙʠʦʧʨʝʧʘʨʘʪʳ. 

4. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʘ 

ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ; 

ʟʘʱʠʪʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʦʯʚ ʠ ʚʦʜ; 

ʧʦʜʜʝʨʞʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʆʯʠʩʪʢʘ ʩʪʦʢʦʚ, ʦʧʳʣʝʥʠʝ, ʬʠ-

ʪʦʨʝʤʝʜʠʘʮʠʷ, ʩʝʢʚʝʩʪʨʘʮʠʷ ʫʛ-

ʣʝʨʦʜʘ. 

5. ʃʦʛʠʩʪʠʢʦ-ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʠʡ 

ʂʦʦʨʜʠʥʘʮʠʷ ʧʦʪʦʢʦʚ; ʤʘʨʢʝʪʠʥʛ; 

ʦʙʱʠʝ ʩʣʫʞʙʳ (ʣʘʙʦʨʘʪʦʨʠʠ, ʨʝ-

ʤʦʥʪ); 

ʊʨʘʥʩʧʦʨʪʥʦ-ʣʦʛʠʩʪʠʯʝʩʢʠʝ 

ʫʩʣʫʛʠ, ʘʥʘʣʠʪʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ 

ʢʣʘʩʪʝʨʦʤ. 

   

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʙʠʦʵʢʦʥʦʤʠʢʠ, ʚʳʷʚʣʝʥʳ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʦʣ-

ʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ: 

- ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʜʝʨʞʢʘ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʣʘʙʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ 

ʦʭʨʘʥʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʝ ʪʝʭʥʦʣʦʛʠʠ; 

- ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʙʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʝʠʤʫʱʝʩʪʚ ʙʠʦʵʢʦʥʦʤʠʢʠ; 

- ʦʛʨʘʥʠʯʝʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ; 

- ʩʣʦʞʥʦʩʪʠ ʚ ʩʦʛʣʘʩʦʚʘʥʠʠ ʧʦʟʠʮʠʡ ʬʝʜʝʨʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʠ ʨʝʛʠʦʥʦʚ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʜʫʙʣʠʨʦʚʘʥʠʶ ʬʫʥʢʮʠʡ ʠ ʢʦʥʬʣʠʢʪʘʤ ʠʥʪʝʨʝʩʦʚ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʪʨʝ-

ʙʫʝʪ ʦʙʥʦʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢ ʢʦʪʦ-

ʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʝʝ: 

1.ʎʠʬʨʦʚʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʠ ʠ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʜʝʪʘʣʴʥʳʡ ʘʥʘ-

ʣʠʟ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʙʠʦʤʘʩʩʳ, 

ʚʦʜʳ, ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ; ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʨʘʟʤʝʱʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 
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ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ; ʧʨʦʩʯʠʪʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟ-

ʚʠʪʠʷ ʢʣʘʩʪʝʨʘ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

2.ʅʦʚʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ.  ʊʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʨʘʟʨʝʰʝʥʠʡ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ; ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ çʟʝʣʝʥʦʡè ʣʦʛʠʩʪʠʢʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

ʤʝʭʘʥʠʟʤʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ, ʥʘʣʦʛʦʚʳʭ ʣʴʛʦʪ) ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʩʪʨʘʠʚʘʶʱʠʭʩʷ 

ʚ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ. 

3.ʀʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʕʬʬʝʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʷʶʱʝʡ ʢʦʤ-

ʧʘʥʠʠ ʢʣʘʩʪʝʨʘ ʠʣʠ ʢʦʥʩʦʨʮʠʫʤʘ, ʢʫʜʘ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʠʟʥʝʩʘ, ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, 

ʥʘʫʢʠ ʠ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʢʦʦʨʜʠʥʠʨʫʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ, ʨʝʰʘʝʪ 

ʦʙʱʠʝ ʟʘʜʘʯʠ (ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʘʨʢʝʪʠʥʛ, ʅʀʆʂʈ) ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʤʦʢ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʛʠʦʥʘ; 

- ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦ-

ʛʠʡ; 

- ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʮʝʥʘʨʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʮʝʣʷʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ; 

- ʨʘʟʨʘʙʦʪʢʘ ʜʦʨʦʞʥʦʡ ʢʘʨʪʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʚʳʙʨʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʙʠʦʵʢʦʥʦʤʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ɹʠʦʵʢʦʥʦʤʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ, ʢʦʪʦʨʦʝ 

ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʠʩʪʦʱʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʴ 

ʧʦʪʨʝʙʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʘʭ ʠ ʫʩʣʫʛʘʭ [4,5]. ʂʦʥʮʝʧʮʠʷ ʙʠʦʵʢʦʥʦʤʠʯʝ-

ʩʢʦʛʦ ʣʘʥʜʰʘʬʪʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʝʤʣʶ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʨʝʩʫʨʩ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʧʨʠ-

ʙʳʣʠ, ʘ ʢʘʢ ʞʠʚʦʡ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʨʛʘʥʠʟʤ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦ-

ʜʦʣʦʛʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʧʨʠʥʷʪʠʝ ʟʘʢʦʥʦʚ ʠ ʚʚʝʜʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʬʠʥʘʥ-

ʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʟʜʘʜʫʪ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʙʠʦʵʢʦ-

ʥʦʤʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 
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 ʈʆʃʔ ʇʆʏɺɽʅʅʆʁ ɹʀʆʊʓ ɺ ɸɻʈʆʕʂʆʃʆɻʀʏɽʉʂʆʁ ʆʎɽʅʂɽ ɿɽʄɽʃʔ  

ʀ ʌʆʈʄʀʈʆɺɸʅʀʀ ʉʋʇʈɽʉʉʀɺʅʓʍ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʚ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʫʧʨʝʩʩʠʚʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʇʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʧʦʯʚʝʥʥʘʷ ʙʠʦʪʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʙʘʢʪʝʨʠʠ, ʛʨʠʙʳ ʠ ʜʨʫʛʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʜ-

ʜʝʨʞʠʚʘʶʱʠʤ ʟʜʦʨʦʚʴʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ʆʙʩʫʞʜʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ, ʯʝʨʝʟ ʢʦ-

ʪʦʨrʝ ʧʦʯʚʝʥʥʳʝ ʦʨʛʘʥʠʟʤʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʧʦʜʘʚʣʝʥʠʶ ʬʠʪʦ-

ʧʘʪʦʛʝʥʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʤʝʪʦʜʳ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ 

ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʟʜʦʨʦʚʴʷ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʩʫʧʨʝʩʩʠʚʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ ʠ ʤʦʥʠʪʦʨʠʥʛ ʝʝ ʙʠʦʪʳ ʷʚʣʷ-

ʶʪʩʷ ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
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ʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʫʧʨʝʩʩʠʚʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟ-
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The article examines the role of soil biota in the agroecological assessment of lands and the formation 

of suppressive agricultural landscapes. It is emphasized that the soil biota, including bacteria, fungi 

and other microorganisms, is a key factor supporting the health and sustainability of agroecosystems. 

The mechanisms by which soil organisms contribute to improving soil fertility, suppressing phyto-

pathogens, and increasing plant resistance to stressful conditions are discussed. Methods of agroeco-

logical assessment are considered, which take into account the biodiversity of soil biota as an indica-

tor of ecosystem health. The article also highlights the importance of the formation of suppressive 

agricultural landscapes. Assessment of soil condition and monitoring of its biota are important aspects 

for achieving sustainable agriculture. 

 

Keywords: soil biota, agroecological assessment, suppressive agrolandscapes, biodiversity  
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ʇʦʯʚʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ, ʥʦ ʠ ʩʣʦʞʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ, ʚ 

ʢʦʪʦʨʦʡ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʤʳ. ʇʦʯʚʝʥʥʘʷ ʙʠʦʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʙʘʢ-

ʪʝʨʠʠ, ʛʨʠʙʳ, ʧʨʦʩʪʝʡʰʠʝ ʠ ʤʥʦʛʦʢʣʝʪʦʯʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘ-

ʥʠʠ ʟʜʦʨʦʚʴʷ ʧʦʯʚʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʟʨʦʩ ʠʥʪʝʨʝʩ ʢ ʘʛʨʦ-

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʟʝʤʝʣʴ ʩ ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʫ-

ʧʨʝʩʩʠʚʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ - ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʘʪʦʛʝʥʘʤ ʠ ʚʨʝʜʠʪʝʣʷʤ [1]. 

ʇʦʯʚʝʥʥʘʷ ʙʠʦʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʨʘʟʣʘʛʘʷ 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʤʠʥʝʨʘʣʠʟʫʷ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʬʦʨʤʠʨʫʷ ʛʫʤʫʩ, ʯʪʦ ʫʣʫʯʰʘʝʪ 

ʬʠʟʠʯʝʩʢʠʝ ʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ 

ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʠʪʦʧʘʪʦʛʝʥʘʤ, ʧʦʜʘʚʣʷʷ ʠʭ ʨʘʟʚʠʪʠʝ ʠ ʩʥʠ-

ʞʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʭʠʤʠʯʝʩʢʠʭ ʧʝʩʪʠʮʠʜʘʭ. ʄʠʢʦʨʠʟʥʳʝ ʛʨʠʙʳ ʠ ʥʝʢʦʪʦʨʳʝ ʙʘʢʪʝʨʠʠ 

(ʥʘʧʨʠʤʝʨ, ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ) ʫʣʫʯʰʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʩʪʝʥʠʡ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ. ɺʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʩʚʷʟʘʥʦ ʩ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʵʢʦʩʠʩʪʝʤ ʢ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥ-

ʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ [2]. 

ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʟʝʤʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʯʚʝʥʥʘʷ ʙʠʦʪʘ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞ-

ʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʟʜʦʨʦʚʴʷ ʵʢʦʩʠʩʪʝʤʳ. ʆʮʝʥʢʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠʟʫʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʬʫʥʢʮʠʡ ʚ ʵʢʦʩʠʩʪʝʤʝ, ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ 

ʤʝʞʜʫ ʨʘʩʪʝʥʠʷʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ ʢ 

ʚʥʝʰʥʠʤ ʩʪʨʝʩʩʘʤ [3, 4]. 

ʉʫʧʨʝʩʩʠʚʥʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ - ʵʪʦ ʘʛʨʦʵʢʦʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʫʤʝʥʴʰʘʪʴ ʚʣʠʷʥʠʝ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʫʣʴʪʫʨʳ. ʌʦʨʤʠʨʦʚʘ-

ʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʯʝʨʝʟ ʩʤʝʰʘʥʥʳʝ ʧʦʩʝʚʳ, ʩʝʚʦʦʙʦʨʦʪ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʢʨʦʚʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʠʤʝʥʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʧʨʘʢʪʠʢ, ʪʘʢʠʭ ʢʘʢ ʦʨʛʘʥʠʯʝ-

ʩʢʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʤʠʥʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʟʜʦʨʦʚʴʷ ʧʦʯʚʳ ʠ ʝʝ ʙʠʦʪʳ. ʈʝʛʫʣʷʨʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ 
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ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʠ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘʤʠ [5, 6]. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʜʘʶʪ ʩʪʘʪʠʯʥʫʶ ʢʘʨʪʠʥʫ, ʪʦʛʜʘ ʢʘʢ ʙʠʦʪʘ ʦʪʨʘʞʘʝʪ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ɺʳʩʦʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʩʣʫʞʘʪ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʣʘʥʜʰʘʬʪʘ. ɽʩʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʘʜʘʝʪ, 

ʘ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʟʘʤʝʜʣʷʶʪʩʷ, ʵʪʦ ʧʝʨʚʳʡ ʩʠʛʥʘʣ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʡ ʧʨʦ-

ʷʚʣʷʝʪʩʷ ʟʘʜʦʣʛʦ ʜʦ ʧʘʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʉʫʧʨʝʩʩʠʚʥʦʩʪʴ ï ʵʪʦ ʠʤʤʫʥʠʪʝʪ ʧʦʯʚʳ, ʝʸ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʘʚʣʷʪʴ ʨʘʟʚʠʪʠʝ ʬʠʪʦʧʘʪʦ-

ʛʝʥʦʚ. ɺ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʦʡ ʟʘʱʠʪʳ ʫʯʘʩʪʚʫʶʪ ʢʦʥʢʨʝʪʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʘʞʜʘʷ 

ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʟʘʜʘʯʫ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨ. Trichoderma ʷʚʣʷʶʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʧʘʪʦʛʝʥʦʚ. ʆʥʠ 

ʧʘʨʘʟʠʪʠʨʫʶʪ ʥʘ ʛʠʬʘʭ ʚʦʟʙʫʜʠʪʝʣʝʡ ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ ʠ ʘʢʪʠʚʥʦ ʨʘʟʣʘʛʘʶʪ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʦʩʪʘʪʢʠ, ʣʠʰʘʷ ʚʨʝʜʥʳʝ ʛʨʠʙʳ ʢʦʨʤʦʚʦʡ ʙʘʟʳ. 

ʉʝʥʥʘʷ ʧʘʣʦʯʢʘ Bacillus subtilis ʩʦʟʜʘʝʪ ʚʦʢʨʫʛ ʢʦʨʥʝʡ ʟʘʱʠʪʥʳʡ ʙʘʨʴʝʨ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʪʠʤʫʣʠʨʫʷ ʩʠʩʪʝʤʥʳʡ ʠʤʤʫʥʠʪʝʪ ʩʘʤʦʛʦ ʨʘʩʪʝʥʠʷ. 

ʄʠʢʦʨʠʟʥʳʝ ʛʨʠʙʳ ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʴ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚ ʜʝʩʷʪʢʠ ʨʘʟ, ʜʝʣʘʷ ʨʘʩʪʝʥʠʝ ʫʩʪʦʡʯʠʚʳʤ ʢ ʩʪʨʝʩʩʘʤ. ɸʟʦʪʬʠʢʩʘʪʦʨʳ (Rhizobium, Azotobacter) 

ʩʥʠʞʘʶʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʘʟʦʪʝ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʦʛʦ ʘʛʨʦʣʘʥʜʰʘʬʪʘ 

ʚʘʞʥʳ ʢʦʥʢʨʝʪʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ 

ʩʚʦʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʠ ʧʠʪʘʥʠʠ ʨʘʩʪʝʥʠʡ [7, 8]. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ 1, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʠʣʠ ʘʛʨʦʧʨʠʝʤʳ ʧʦʜʘʚʣʷʶʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʣʝʟʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʥʠʞʘʷ ʩʫ-

ʧʨʝʩʩʠʚʥʦʩʪʴ ʧʦʯʚʳ. 

ʊʘʙʣʠʮʘ 1 

ʇʨʠʟʥʘʢʠ ʠ ʬʘʢʪʦʨʳ ʫʛʥʝʪʝʥʠʷ ʢʣʶʯʝʚʳʭ ʛʨʫʧʧ ʤʠʢʨʦʙʠʦʪʳ 
ɻʨʫʧʧʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʫʛʥʝʪʝʥʠʷ 

(ʩʪʨʝʩʩʦʨʳ) 

ɺʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʜʝʛʨʘʜʘʮʠʠ 

ʩʠʩʪʝʤʳ 

ɻʨʠʙʳ Trichoderma ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʳʭ 

ʬʫʥʛʠʮʠʜʦʚ, ʜʝʬʠʮʠʪ ʢʣʝʪ-

ʯʘʪʢʠ (ʩʦʣʦʤʳ) ʚ ʧʦʯʚʝ 

ʄʝʜʣʝʥʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʦ-

ʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʚʩʧʳʰʢʠ 

ʢʦʨʥʝʚʳʭ ʛʥʠʣʝʡ (Fusarium, 

Pythium) 

ɹʘʢʪʝʨʠʠ Bacillus subtilis ʕʢʩʪʨʝʤʘʣʴʥʦʝ ʟʘʢʠʩʣʝʥʠʝ 

ʧʦʯʚʳ (pH < 5,0), ʜʣʠʪʝʣʴʥʘʷ 

ʟʘʩʫʭʘ ʙʝʟ ʦʨʦʰʝʥʠʷ, ʦʪʩʫʪ-

ʩʪʚʠʝ ʦʨʛʘʥʠʢʠ 

ʆʩʣʘʙʣʝʥʠʝ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝ-

ʥʠʡ, ʙʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʙʘʢʪʝʨʠʦʟʦʚ ʠ ʧʷʪʥʠʩʪʦʩʪʝʡ 

ɹʘʢʪʝʨʠʠ Pseudomonas ʀʟʙʳʪʦʢ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʤʠ-

ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʣʦʭʘʷ 

ʘʵʨʘʮʠʷ (ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ 

ʪʝʭʥʠʢʦʡ) 

ɾʝʣʝʟʠʩʪʳʡ ʭʣʦʨʦʟ ʨʘʩʪʝʥʠʡ, 

ʥʘʢʦʧʣʝʥʠʝ ʧʘʪʦʛʝʥʦʚ ʚ ʧʨʠ-

ʢʦʨʥʝʚʦʡ ʟʦʥʝ 

ʄʠʢʦʨʠʟʥʳʝ ʛʨʠʙʳ ʀʟʙʳʪʦʢ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʛʣʫʙʦʢʘʷ ʚʩʧʘʰʢʘ ʩ ʦʙʦʨʦ-

ʪʦʤ ʧʣʘʩʪʘ (ʨʘʟʨʳʚ ʛʠʬ), ʧʘʨ 

ʙʝʟ ʧʦʩʝʚʘ 

ʉʣʘʙʦʝ ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠ-

ʩʪʝʤʳ, ʧʣʦʭʘʷ ʧʝʨʝʥʦʩʠʤʦʩʪʴ 

ʟʘʩʫʭʠ ʨʘʩʪʝʥʠʷʤʠ 

ɸʟʦʪʬʠʢʩʘʪʦʨʳ Rhizobium, 

Azotobacter 

ɺʳʩʦʢʠʝ ʜʦʟʳ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝ-

ʥʠʡ, ʚʳʩʦʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʟʘ-

ʩʦʣʝʥʠʝ, ʦʩʪʘʪʢʠ ʛʝʨʙʠʮʠʜʦʚ 

ʆʪʩʫʪʩʪʚʠʝ ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʙʦ-

ʙʦʚʳʭ, ʧʘʜʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʟʦʪʘ ʚ ʧʦʯʚʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʯʚʝʥʥʘʷ ʙʠʦʪʘ ʠʛʨʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʨʦʣʴ ʚ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʝ 

ʟʝʤʝʣʴ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʫʧʨʝʩʩʠʚʥʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʇʦʥʠʤʘʥʠʝ ʝʝ ʬʫʥʢʮʠʡ ʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʡ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤʳ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ ʦ ʧʦʯʚʝʥ-

ʥʦʡ ʙʠʦʪʝ ʚ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʣʫʯʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ. 
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Agricultural lands, which are the primary means of production in the agricultural sector, enjoy a spe-

cial legal status and are subject to special protection, are used for the needs of the oil industry. A field 

survey was conducted, and measures were developed to restore arable land contaminated with oil 

products.  
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ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʧʦʩʣʝ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʫʛʘʯʸʚʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʨʘʪʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʩ ʤʘʷ ʧʦ ʩʝʥʪʷʙʨʴ 2023ï2025 ʛʦʜʦʚ. 

ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʉʘʨʘʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʷ ʇʫʛʘʯʸʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʩʫʰʣʠʚʦʤʫ ʨʘʡʦʥʫ ʠ ʠʤʝʝʪ ʪʘʢʠʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ, ʢʘʢ ʟʘʩʫʰʣʠ-

ʚʦʩʪʴ ʠ ʩʫʭʦʩʪʴ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʚʩʝʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʥʘʢʦʧʣʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ. 
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ʈʘʚʥʠʥʥʦʩʪʴ ʨʝʣʴʝʬʘ, ʩʣʘʙʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ ʠ ʙʣʠʟʦʩʪʴ 

ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ ʧʦʣʫʧʫʩʪʳʥʴ Kaʟʘʭʩʪʘʥʘ ʠ ʉʨʝʜʥʝʡ ɸʟʠʠ ʥʘʣʦʞʠʣʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʪʧʝʯʘʪʦʢ 

ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʇʫʛʘʯʸʚʩʢʦʛʦ ʨʘʡʦʥʘ. ɼʣʷ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʝʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ 

ʢʣʠʤʘʪ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʩ ʭʦʣʦʜʥʦʡ ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ, ʢʦʨʦʪʢʦʡ ʚʝʩʥʦʡ ʠ ʞʘʨʢʠʤ ʟʘʩʫʰ-

ʣʠʚʳʤ ʣʝʪʦʤ. ɺʝʣʠʢʘ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʢ ʚʝʩʝʥʥʠʭ, ʪʘʢ ʠ ʦʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ.  

ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʛʜʝ ʧʦʣʫʯʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ʤʘʣʦʤʦʱʥʳʝ, ʦʥʠ ʟʘʥʠʤʘʶʪ ʥʝʚʳʩʦʢʠʝ ʠ ʫʟʢʠʝ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ ʩʢʣʦʥʳ 

ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʚʩʝ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʦʩʦʙʝʥʥʦ ʶʞʥʦʡ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʵʢʩʧʦʟʠʮʠʠ.  

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʧʘʭʦʪʥʳʝ ʧʦʯʚʳ, ʧʦʜʚʝʨʛʰʠʝʩʷ ʟʘʛʨʷʟʥʝʥʠʶ ʥʝʬʪʝʧʨʦ-

ʜʫʢʪʘʤʠ. ʊʝʨʨʠʪʦʨʠʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʤ-

ʣʷʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʫʛʦʜʴʷ ï ʧʘʰʥʷ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ ʩʝʚʦʦʙʦʨʦʪʝ, ʠ ʠʩ-

ʧʦʣʴʟʫʝʤʘʷ ʧʦʜ ʚʳʨʘʱʠʚʘʥʠʝ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʩ ʫʯʸʪʦʤ ʩʪʝʧʝʥʠ ʟʘ-

ʛʨʷʟʥʝʥʠʷ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ɺ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ (ʨʅʩʦʣ), ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (ʧʦ ʊʶʨʠʥʫ, %), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʢʘʣʠʝʤ ʠ ʬʦʩ-

ʬʦʨʦʤ (ʤʛ/ʢʛ), ʘ ʪʘʢʞʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ɿʘʚʦʣʞʴʷ, ʧʨʠʫʨʦʯʝʥʘ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ɺʳʩʦʢʦʡ ʉʳʨʪʦʚʦʡ ʨʘʚʥʠʥʝ, ʦʪ-

ʥʦʩʷʱʝʡʩʷ ʢ ʧʝʨʚʦʤʫ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ ʩ ʧʦʥʠʞʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (ɻʊʂ 0,6-0,8). 

ʇʦʯʚʳ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʥʦʟʸʤʘʤʠ ʶʞʥʳʤʠ ʤʘʣʦʛʫʤʫʩʥʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʩʣʘ-

ʙʦʩʤʳʪʳʤʠ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʣʠ-

ʤʘʪʘ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʇʦ ʜʘʥʥʳʤ ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ 2023 ʛʦʜʘ (ʪʘʙʣ. 1), ʩʦʜʝʨʞʘʥʠʝ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʚ ʪʦʯʢʝ 5ʨ ʥʘ ʛʣʫʙʠʥʝ 40-60 ʩʤ ʩʦʩʪʘʚʠʣʦ 8633ʤʛ/ʢʛ (ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ), ʚ ʪʦʯʢʝ 1ʨ ʥʘ ʛʣʫʙʠʥʝ 20-40 ʩʤ ï 1168 ʤʛ/ʢʛ (ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ), ʯʪʦ ʧʨʝʚʳʰʘʝʪ 

ʥʦʨʤʘʪʠʚ (1000 ʤʛ/ʢʛ) ʚ 8,6 ʠ 1,1 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʟʘʛʨʷʟʥʝʥʠʝ ʥʝ 

ʚʳʭʦʜʠʣʦ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʪʠʤʦʛʦ. 

ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʧʦʯʚ 

ʅʦʤʝʨ 

ʪʦʯʢʠ 

ɻʣʫʙʠʥʘ, 

ʩʤ 
ʨʅ ʩʦʣ. ɻʫʤʫʩ, % 

P O , 

ʤʛ/ʢʛ 

K O, 

ʤʛ/ʢʛ 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ, 

ʤʛ/ʢʛ 

1ʨ* 

1ʩʤ 

0-20 7,0 

7,1 

3,3 (-0,3) 

3,9 

162 

119 

130 

116 

52 

84 

 20-40 - 1,2 - - 1168 

 40-60 - 1,1 - - 221 

5ʨ 

2ʩʤ 

0-20 6,9 

7,3 

3,6 (0,0) 

4,2 

106 

116 

190 

147 

123 

110 

 20-40 - 3,3 - - 237 

 40-60 - 4,9 - - 8633 

7ʨ 

3ʩʤ 

0-20 7,1 

7,2 

2,1 (-1,5) 

4,1 

119 

122 

170 

140 

313 

99 

 20-40 - 1,9 - - 251 

 40-60 - 1,4 - - 156 

1ʬ 

4ʬ 

0-20 7,1 

7,5 

3,6 

4,5 

125 

120 

130 

183 

103 

87 
ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ð ʜʘʥʥʳʝ ʟʘ 2023 ʛ., ʚ ʟʥʘʤʝʥʘʪʝʣʝ ð ʟʘ 2025 ʛ. 

 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʚʘʨʴʠʨʫʝʪ ʦʪ 2,1% (ʪʦʯʢʘ 7ʨ) ʜʦ 3,6% (5ʨ), 

ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ (3,6%) ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,3 ʜʦ 1,5%. ʂʠʩʣʦʪʥʦʩʪʴ 
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ʧʦʯʚʳ ʥʘ ʟʘʛʨʷʟʥʸʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʝʡʪʨʘʣʴʥʘʷ ʠʣʠ ʩʣʘʙʦʱʝʣʦʯʥʘʷ (ʨʅ 6,9-7,1), ʯʪʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʬʦʥʫ. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʪʘʢʞʝ ʙʣʠʟʢʘ ʢ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʝʤʝʣʴ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: ʘʛʨʦʪʝʭ-

ʥʠʯʝʩʢʠʝ (ʚʩʧʘʰʢʘ ʜʦ 45 ʩʤ, ʛʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ) ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ (ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʫʜʦʙʨʝʥʠʡ ʠʟ ʨʘʩʯʸʪʘ 200 ʪ/ʛʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ï 4 ʮ/ʛʘ), ʘ ʪʘʢʞʝ ʧʦʩʝʚ ʙʠʥʘʨʥʳʭ ʪʨʘʚʦʩʤʝʩʝʡ 

(ʚʠʢʘ-ʦʚʸʩ) ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 140 ʢʛ/ʛʘ. ʇʦʩʝʚ ʙʠʥʘʨʥʳʭ ʷʨʦʚʳʭ ʢʫʣʴʪʫʨ (ʚʠʢʘ ʷʨʦʚʘʷ ʠ ʦʚʸʩ) 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʚʝʩʝʥʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 2024 ʛʦʜʘ.  

ɺ 2025 ʛʦʜʫ ʚʳʧʦʣʥʝʥʦ ʧʦʚʪʦʨʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʫʯʘʩʪʢʘ ʧʦʩʣʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʟʝʤʝʣʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʳʚʦʜʳ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ ʦʩʪʘʣʘʩʴ ʩʣʘʙʦʱʝʣʦʯʥʦʡ (ʦʧʪʠʤʘʣʴʥʦ ʜʣʷ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ), ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʤʘʣʦʛʫʤʫʩʥʳʤ ʬʦʥʦʚʳʤ ʧʦʯʚʘʤ, ʫʨʦʚʝʥʴ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚ-

ʥʳʝ ʟʥʘʯʝʥʠʷ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʦʚʳʰʝʥʘ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʩʚʠʜʝʪʝʣʴ-

ʩʪʚʫʶʪ ʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʨʠʛʦʜʥʦʩʪʠ ʟʝʤʝʣʴ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʨʦʚʝʜʝʥʠʝ ʘʛʨʦʪʝʭʥʠʯʝ-

ʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ (ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʦʩʝʚ 

ʬʠʪʦʤʝʣʠʦʨʘʥʪʦʚ) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʜʘʞʝ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤ 

ʠ ʥʠʟʢʦʤ ʫʨʦʚʥʷʭ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʚʝʨʥʫʪʴ ʟʝʤʣʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. 
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ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣ-

ʞʴʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʨʦʩʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʫʯʘʱʝʥʠʝʤ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦ-

ʜʦʚ ʠ ʩʥʠʞʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ. ʈʘʩʩʤʦʪʨʝʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʤʠʢʨʦʙʥʳʭ ʘʩ-

ʩʦʮʠʘʮʠʡ ʨʠʟʦʩʬʝʨʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʨʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʩʫʭʘ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʜʠʬʠʮʠʨʫʶʪ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʤʘ ʢʦʨʥʝʡ, ʩʥʠʞʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʣʝʟ-

ʥʳʭ ʪʘʢʩʦʥʦʚ (PGPR-ʙʘʢʪʝʨʠʠ, ʤʠʢʦʨʠʟʥʳʝ ʛʨʠʙʳ) ʠ ʫʚʝʣʠʯʠʚʘʷ ʜʦʣʶ ʩʪʨʝʩʩ-ʪʦʣʝʨʘʥʪʥʳʭ 

ʬʦʨʤ. ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ ï ʜʚʫʭ ʩʪʨʘ-

ʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʨʝʛʠʦʥʘ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʠʟʦʩʬʝʨʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʢ ʟʘʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ, ʪʦʛʜʘ ʢʘʢ ʩʦʷ, ʢʘʢ ʙʦʙʦʚʘʷ 

ʢʫʣʴʪʫʨʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʩʠʤʙʠʦʥʪʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ 

ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ. ʆʙʦʩʥʦʚʘʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ PGPR-ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʝʠʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ, ʨʠʟʦʩʬʝʨʘ, ʤʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘ-

ʮʠʠ, ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, PGPR-ʙʘʢʪʝʨʠʠ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʷ. 
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The article analyzes current climate changes in the Middle Volga region, characterized by an increase 

in average annual temperatures, more frequent droughts and a decrease in the sustainability of agroe-

cosystems. The transformation of rhizosphere microbial communities under the influence of climate 

stressors is considered. It is shown that drought and rising temperatures modify the composition of 

the root microbiome, reducing the abundance of beneficial taxa (PGPR bacteria, mycorrhizal fungi) 

and increasing the proportion of stress-tolerant forms. A comparison of the adaptive potential of win-

ter wheat and soybean ï two strategically important crops for the region ï is carried out. Winter wheat 

demonstrates higher stability of the rhizosphere microbiome under arid conditions, while soybean, as 

a legume, is more dependent on nitrogen-fixing symbionts sensitive to moisture deficit. The prospects 

of using PGPR preparations to improve the productivity of both crops under climate change are sub-

stantiated. 
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ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʛʠʦʥʘʤ ʩ ʨʠʩʢʦʚʘʥʥʳʤ ʟʝʤʣʝʜʝʣʠʝʤ, ʛʜʝ ʣʠʤʠʪʠʨʫʶ-

ʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚʳʩʪʫʧʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠ ʥʝ-

ʫʩʪʦʡʯʠʚʦʝ ʫʚʣʘʞʥʝʥʠʝ. ɻʣʦʙʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʯʘʱʝʥʠʠ ʟʘʩʫʰʣʠʚʳʭ ʧʝʨʠʦʜʦʚ, ʫʩʫʛʫʙʣʷʶʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʘʛʨʦʢʣʠʤʘ-

ʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʛʠʦʥʝ. ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʤʠʢʨʦ-

ʙʠʦʤʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʢʦʣʦʥʠʟʠʨʫʶʱʠʭ ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʝʥʠʡ. 

ʈʠʟʦʩʬʝʨʥʳʡ ʤʠʢʨʦʙʠʦʤ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʠʥʝʨʘʣʴʥʦʤ ʧʠʪʘʥʠʠ, ʩʠʥʪʝʟʝ ʬʠʪʦʛʦʨʤʦ-

ʥʦʚ, ʟʘʱʠʪʝ ʦʪ ʧʘʪʦʛʝʥʦʚ ʠ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ [1,2]. 

ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ (Triticum aestivum) ʠ ʩʦʷ (Glycine max) ʷʚʣʷʶʪʩʷ ʜʚʫʤʷ ʚʘʞʥʝʡʰʠʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ʇʝʨʚʘʷ ï ʦʩʥʦʚʥʦʡ ʟʝʨʥʦʚʦʡ 

ʭʣʝʙ, ʚʪʦʨʘʷ ï ʚʝʜʫʱʘʷ ʤʘʩʣʠʯʥʘʷ ʠ ʙʝʣʢʦʚʘʷ ʢʫʣʴʪʫʨʘ. ʆʜʥʘʢʦ ʠʭ ʘʜʘʧʪʠʚʥʳʝ ʩʪʨʘʪʝʛʠʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʠʟʦʩʬʝʨʥʳʤʠ ʤʠʢʨʦʙʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ [1]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ð ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠ ʬʫʥʢʮʠʠ ʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʢʦʨʥʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ ʚ ʫʩʣʦʚʠʷʭ ʉʨʝʜ-

ʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠ ʦʮʝʥʢʘ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʵʪʠʭ ʢʫʣʴʪʫʨ ʟʘ ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʨʠʟʦ-

ʩʬʝʨʥʳʤ ʤʠʢʨʦʙʠʦʤʦʤ. 
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʢʘʢ ʦʙʟʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʥʘ ʦʩʥʦʚʝ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʧʫʙʣʠ-

ʢʘʮʠʡ ʟʘ ʧʝʨʠʦʜ 2019-2025 ʛʛ., ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʙʘʟʘʭ ʈʀʅʎ, Web of Science ʠ Scopus. ʇʨʦ-

ʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʉʨʝʜʥʝʚʦʣʞʩʢʦʤʫ ʨʝʛʠʦʥʫ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʦʟʜʝʣʳʚʘ-

ʥʠʶ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ ʚ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ, ʘ ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʨʠʟʦʩʬʝʨʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ. ʇʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʠ ʠ ʦʙʦʙʱʝʥʠʷ[6]. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʇʨʠʚʦʣʞʩʢʦʛʦ ʋɻʄʉ, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. ɿʘ 

ʜʚʘʜʮʘʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ (2005-2025 ʛʛ.) ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʩʠʣʘʩʴ ʩ +5,1Áʉ ʜʦ 

+7,7Áʉ. ʉʠʥʦʧʪʠʢʠ ʦʪʤʝʯʘʶʪ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ, ʙʦʣʝʝ ʧʦʟʜʥʝʝ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʝʛʦ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʪʘʷʥʠʝ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʜʝʬʠʮʠʪ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɺ 2023 ʠ 2024 ʛʦʜʘʭ ʚ ʇʦʚʦʣʞʴʝ ʦʪʤʝʯʘʣʠʩʴ ʧʝʨʠʦʜʳ ʩʠʣʴʥʦʡ ʟʘʩʫʭʠ, ʯʪʦ ʧʨʠ-

ʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ[5,6]. 

ʄʠʢʨʦʙʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ ʚ ʨʝʛʠʦʥʝ. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʉʨʝʜʥʝʛʦ ʇʦ-

ʚʦʣʞʴʷ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʥʦʟʝʤʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ ʚʳʩʦʢʠʤ ʧʨʠʨʦʜʥʳʤ ʧʣʦ-

ʜʦʨʦʜʠʝʤ. ʄʝʪʘʛʝʥʦʤʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʠʟʦʩʬʝʨʥʦʛʦ ʵʬʬʝʢʪʘ ʥʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚʘʭ ʧʦʢʘ-

ʟʳʚʘʶʪ, ʯʪʦ ʪʠʧ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʪʘʢʩʦʥʦʤʠʯʝ-

ʩʢʠʡ ʩʦʩʪʘʚ ʨʠʟʦʩʬʝʨʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʟʘʩʫʭʠ ʠ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʠ-

ʟʦʩʬʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʪʨʦʡʢʘ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ: ʩʥʠʞʘʝʪʩʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʨʦ-

ʜʦʚ Pseudomonas ʠ Bacillus, ʦʙʣʘʜʘʶʱʠʭ ʨʦʩʪʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦʣʷ ʩʪʨʝʩʩ-ʪʦʣʝʨʘʥʪʥʳʭ ʪʘʢʩʦʥʦʚ. ɸʨʙʫʩʢʫʣʷʨʥʳʝ ʤʠʢʦʨʠʟʥʳʝ ʛʨʠʙʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʨʘʩ-

ʪʝʥʠʷ ʬʦʩʬʦʨʦʤ ʠ ʧʦʚʳʰʘʶʱʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʥʠʞʝʥʠʝ ʢʦʣʦ-

ʥʠʟʘʮʠʠ ʢʦʨʥʝʡ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ [2, 3, 4]. 

ʉʨʘʚʥʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ. ʆʟʠʤʘʷ ʧʰʝʥʠʮʘ ʚ 

ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʛʣʫʙʦʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʵʢʦʥʦʤʠʠ ʚʣʘʛʠ. ɽʝ ʨʠʟʦʩʬʝʨ-

ʥʳʡ ʤʠʢʨʦʙʠʦʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʝʥʴʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʩʦʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ PGPR-ʙʘʢʪʝʨʠʡ ʚ ʨʠʟʦʩʬʝʨʝ ʦʟʠʤʦʡ ʧʰʝ-

ʥʠʮʳ ʩʥʠʞʘʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʨʠʟʦʩʬʝʨʝ ʩʦʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʵʢʩ-

ʩʫʜʘʮʠʝʡ ʢʦʨʥʷʤʠ ʧʰʝʥʠʮʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ ʠ ʫʛʣʝʚʦʜʦʚ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʤʠʢʨʦʙʥʦʝ 

ʩʦʦʙʱʝʩʪʚʦ ʜʘʞʝ ʧʨʠ ʫʤʝʨʝʥʥʦʤ ʚʦʜʥʦʤ ʩʪʨʝʩʩʝ. 

ʉʦʷ, ʥʘʧʨʦʪʠʚ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʤʠʢʨʦʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ï 

ʢʣʫʙʝʥʴʢʦʚʳʭ ʙʘʢʪʝʨʠʡ ʨʦʜʘ Bradyrhizobium, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʩʠʤʙʠʦʪʠʯʝʩʢʫʶ ʘʟʦʪʬʠʢʩʘ-

ʮʠʶ. ʇʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʫʙʝʥʴʢʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʥʠʪʨʦʛʝʥʘʟʳ ʢʨʘʡʥʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ 

ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ ʠ ʧʦʚʳʰʝʥʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. ʇʨʠ ʟʘʩʫʭʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʠ ʤʘʩʩʳ ʢʣʫʙʝʥʴʢʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʘʟʦʪʬʠʢʩʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʠ, ʯʪʦ ʚʝʜʝʪ ʢ ʘʟʦʪʥʦʤʫ ʛʦʣʦʜʘ-

ʥʠʶ ʨʘʩʪʝʥʠʡ ʠ ʨʝʟʢʦʤʫ ʧʘʜʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʷ ʠʤʝʝʪ ʙʦʣʝʝ ʧʦʚʝʨʭʥʦʩʪʥʫʶ 

ʢʦʨʥʝʚʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʝʝ ʫʷʟʚʠʤʦʩʪʴ ʢ ʟʘʩʫʰʣʠʚʳʤ ʫʩʣʦʚʠʷʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʟʘ ʩʯʝʪ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʠʢʨʦʙʥʳʭ ʩʠʤʙʠʦʥʪʦʚ ʠ ʙʦʣʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʠ-

ʟʦʩʬʝʨʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ. ʉʦʷ ʞʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʛʦʜʳ, ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʧʦʜʜʝʨʞʢʝ ʘʟʦʪʬʠʢʩʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ PGPR-ʙʘʢʪʝʨʠʡ. ɼʣʷ ʦʙʝʠʭ ʢʫʣʴʪʫʨ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ PGPR-ʧʨʝʧʘʨʘʪʦʚ (Plant Growth-Promoting Rhizobacteria) ʥʘ ʦʩʥʦʚʝ ʩʪʨʝʩʩ-

ʪʦʣʝʨʘʥʪʥʳʭ ʰʪʘʤʤʦʚ Bacillus subtilis, Pseudomonas fluorescens ʠ Priestia megaterium. ʊʘʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʜʫʢʮʠʠ ʬʠʪʦʛʦʨʤʦʥʦʚ, ʩʠʜʝʨʦʬʦʨʦʚ ʠ ɸʎʂ-ʜʝʘʤʠʥʘʟʳ, ʩʪʠʤʫ-

ʣʠʨʫʶʪ ʨʦʩʪ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʫʣʫʯʰʘʶʪ ʫʩʚʦʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦ-

ʚʠʷʭ. ɼʣʷ ʩʦʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʢʦʥʩʦʨʮʠʫʤʳ, ʚʢʣʶʯʘʶʱʠʝ ʢʘʢ PGPR-ʙʘʢʪʝʨʠʠ, ʪʘʢ ʠ 

ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʨʠʟʦʙʠʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʘʟʦʪʬʠʢʩʘʮʠʶ ʜʘʞʝ ʧʨʠ ʫʤʝʨʝʥʥʦʡ 

ʟʘʩʫʭʝ[7-9]. 
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ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ ʧʨʠʚʦʜʠʪ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʠʟʦʩʬʝʨʥʳʭ ʤʠʢ-

ʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʦʪ ʢʫʣʴʪʫʨʳ. ʆʟʠʤʘʷ 

ʧʰʝʥʠʮʘ, ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʝ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʡ ʤʠʢʨʦʙʠʦʤ ʟʘ ʩʯʝʪ ʢʦʨʥʝʚʳʭ ʵʢʩʩʫʜʘʪʦʚ, ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʉʦʷ, 

ʥʘʧʨʦʪʠʚ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴʶ ʩʧʝ-

ʮʠʬʠʯʝʩʢʠʭ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʩʠʤʙʠʦʥʪʦʚ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. 

ʕʪʦ ʨʘʟʣʠʯʠʝ ʜʠʢʪʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʘʜʘʧʪʘʮʠʠ ʨʘʩ-

ʪʝʥʠʝʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ. ɼʣʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʥʜʘʨʪʥʳʭ PGPR-ʧʨʝʧʘʨʘʪʦʚ, ʧʦ-

ʚʳʰʘʶʱʠʭ ʦʙʱʫʶ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. ɼʣʷ ʩʦʠ ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠʥʦʢʫ-

ʣʷʥʪʳ, ʩʦʯʝʪʘʶʱʠʝ ʨʠʟʦʙʠʠ ʠ PGPR-ʰʪʘʤʤʳ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʦʨʦʰʝ-

ʥʠʷ. 

ɺʘʞʥʳʤ ʦʩʪʘʝʪʩʷ ʫʯʝʪ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ï ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʠʧʘ ʧʦʯʚ ʠ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʯʝʨʥʦʟʝʤʦʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʪʨʝʙʫʝʪʩʷ ʧʦʜʙʦʨ ʵʬʬʝʢʪʠʚʥʳʭ 

ʰʪʘʤʤʦʚ, ʩʧʦʩʦʙʥʳʭ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʘʙʦʨʠʛʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʦʡ ʠ ʩʦʭʨʘʥʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ 

ʤʠʢʨʦʙʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, ʩʥʠʞʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʣʝʟʥʳʭ PGPR-ʙʘʢʪʝʨʠʡ 

ʠ ʤʠʢʦʨʠʟʥʳʭ ʛʨʠʙʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʩʦʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʟʠʤʘʷ ʧʰʝ-

ʥʠʮʘ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʘʜʘʧʪʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʟʘ ʩʯʝʪ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʠʟʦʩʬʝʨ-

ʥʦʛʦ ʤʠʢʨʦʙʠʦʤʘ ʠ ʘʚʪʦʥʦʤʥʦʩʪʠ ʦʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʠʤʙʠʦʥʪʦʚ. ʉʦʷ, ʢʘʢ ʙʦʙʦʚʘʷ ʢʫʣʴ-

ʪʫʨʘ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʷʟʚʠʤʘ ʢ ʟʘʩʫʭʝ ʠʟ-ʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʟʦʪʬʠʢʩʠʨʫʶʱʠʭ ʙʘʢʪʝʨʠʡ. 

ʇʨʠʤʝʥʝʥʠʝ PGPR-ʧʨʝʧʘʨʘʪʦʚ ʠ ʤʠʢʨʦʙʥʳʭ ʢʦʥʩʦʨʮʠʫʤʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩʪʨʘʪʝ-

ʛʠʝʡ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʙʝʠʭ ʢʫʣʴʪʫʨ, ʧʨʠ ʵʪʦʤ ʜʣʷ ʩʦʠ ʥʝʦʙʭʦʜʠʤʳ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʠʥʦʢʫʣʷʥʪʳ, ʩʦʯʝʪʘʶʱʠʝ ʨʠʟʦʙʠʠ ʠ ʩʪʨʝʩʩ-ʧʨʦʪʝʢʪʦʨʥʳʝ PGPR-ʰʪʘʤʤʳ. 
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʦʯʚʝʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʢʘʢ ʢʣʶʯʝʚʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʅʘ ʧʨʠʤʝʨʝ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ, ʠʭ ʨʦʣʴ ʚ ʙʠʦʛʝʦʭʠ-

ʤʠʯʝʩʢʠʭ ʮʠʢʣʘʭ, ʜʝʛʨʘʜʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʫʧʨʝʩʩʠʚʥʦʩʪʠ ʧʦʯʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʠʥʪʝʥʩʠʚʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʧʨʠʤʝʥʝʥʠʝ ʫʜʦʙʨʝʥʠʡ ʠ ʧʝʩʪʠʮʠʜʦʚ) ʠ ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʟʘʩʫʭʠ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ) ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʤʠʢʨʦʙʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʝʜʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠ ʥʘʨʫʰʝʥʠʶ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. ʆʙʦʩʥʦ-

ʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʘʢ ʠʥʜʠʢʘʪʦʨʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛ-

ʨʦʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʦʜʭʦʜʳ ʢ ʝʸ ʩʦʭʨʘʥʝʥʠʶ (ʦʨʛʘʥʠʯʝʩʢʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʤʠ-

ʥʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ). 
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The article considers soil microbiota as a key structural and functional reservoir of terrestrial ecosys-

tems. Using the example of the Middle Volga region, the taxonomic diversity of microbial commu-

nities of chernozem soils, their role in biogeochemical cycles, organic matter degradation and soil 

suppressiveness are analyzed. It is shown that anthropogenic pressure (intensive tillage, application 

of fertilizers and pesticides) and climate change (droughts, temperature increase) lead to a decrease 

in microbial diversity, depletion of functional groups and disruption of ecosystem services. The ne-

cessity of soil microbiota monitoring as an indicator of the sustainability of agroecosystems in the 

region is substantiated, and approaches to its preservation (organic farming, reduced tillage, use of 

biological products) are proposed. 

 

Keywords: soil microbiota, chernozems, Middle Volga region, biodiversity, ecosystem functions, 

soil degradation, biological indicators. 
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ʇʦʯʚʝʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠ ʨʘʟʥʦʦʙʨʘʟ-

ʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ 1 ʛʨʘʤʤʝ ʧʦʯʚʳ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʜʦ 10ĭ  ʙʘʢʪʝʨʠ-

ʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ ʛʨʠʙʥʦʛʦ ʤʠʮʝʣʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʳʩʷʯʠ ʪʘʢʩʦʥʦʚ. 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʧʦʣʥʷʶʪ ʢʣʶʯʝʚʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʬʫʥʢʮʠʠ: ʜʝʩʪʨʫʢʮʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʢʨʫʛʦʚʦʨʦʪ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (C, N, P, S), ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ, ʩʫ-

ʧʨʝʩʩʠʶ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʜʝʪʦʢʩʠʢʘʮʠʶ ʢʩʝʥʦʙʠʦʪʠʢʦʚ. ʇʦʯʚʝʥʥʫʶ ʤʠʢʨʦʙʠʦʪʫ ʩʧʨʘʚʝʜʣʠʚʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ çʩʪʨʫʢʪʫʨʥʳʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨè, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ [2, 3, 4]. 

ʉʨʝʜʥʝʝ ʇʦʚʦʣʞʴʝ ï ʨʝʛʠʦʥ ʩ ʚʳʩʦʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʩʚʦʝʥʥʦʩʪʴʶ (ʙʦʣʝʝ 70% 

ʟʝʤʝʣʴ ï ʧʘʰʥʷ) ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʠʨʦʜʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ. 

ʆʜʥʘʢʦ ʠʥʪʝʥʩʠʚʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʵʨʦʟʠʷ, ʜʝʛʫʤʠʬʠʢʘʮʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

(ʫʯʘʱʝʥʠʝ ʟʘʩʫʭ) ʧʨʠʚʦʜʷʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. ʇʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʝʛʠʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ 

ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [1, 8]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʙʦʙʱʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʥʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʡ ʨʦʣʠ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʯʝʨʥʦʟʝʤʦʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʦʜʭʦʜʳ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʵʪʦʛʦ ʨʝʟʝʨʚʫʘʨʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʢʘʢ ʦʙʟʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʝ. ʀʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʝʪʘ-

ʛʝʥʦʤʥʳʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʉʘʤʘʨʩʢʦʡ, ʉʘʨʘʪʦʚʩʢʦʡ, ʋʣʴʷʥʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ ʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ ʟʘ ʧʝʨʠʦʜ 2015ï2025 ʛʛ., ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 

ʞʫʨʥʘʣʘʭ (ʈʀʅʎ, Scopus, Web of Science). ʇʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʩʠ-

ʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ. ʋʯʪʝʥʳ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʘʛʨʦʭʠʤʠʯʝ-

ʩʢʦʡ ʩʣʫʞʙʳ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʇʨʠʚʦʣʞʩʢʦʛʦ ʋɻʄʉ. 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʠʢʨʦʙʠʦʪʳ ʯʝʨʥʦʟʝʤʦʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ. ɺ ʮʝʣʠʥʥʳʭ 

ʠ ʟʘʣʝʞʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʨʝʛʠʦʥʘ ʜʦʤʠʥʠʨʫʶʪ ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʪʠʧʳ Actinobacteria (30-45%), 

Proteobacteria (20-30%), Acidobacteria (10-15%), Firmicutes (5-10%) ʠ Bacteroidetes (5-8%). 

ʉʨʝʜʠ ʛʨʠʙʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʘʩʢʦʤʠʮʝʪʳ (ʨʦʜʳ Penicillium, Aspergillus, Fusarium) ʠ ʙʘʟʠʜʠʦ-

ʤʠʮʝʪʳ. ɸʨʭʝʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʘʤʤʦʥʠʬʠʮʠʨʫʶʱʠʤʠ Thaumarchaeota. ʅʘ ʫʨʦʚʥʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʚʳʩʦʢʦ ʩʦʜʝʨʞʘʥʠʝ ʩʘʧʨʦʪʨʦʬʦʚ, ʥʠʪʨʠʬʠʢʘʪʦʨʦʚ, ʮʝʣʣʶʣʦʟʦʣʠʪʠ-

ʢʦʚ ʠ ʤʠʢʦʨʠʟʥʳʭ ʛʨʠʙʦʚ [2, 3, 5]. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ. ʄʠʢʨʦʙʠʦʪʘ ʯʝʨʥʦʟʝʤʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʞʝʛʦʜʥʫʶ ʤʠʥʝ-

ʨʘʣʠʟʘʮʠʶ 2-5 ʪ/ʛʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ, ʬʠʢʩʘʮʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʟʦʪʘ (ʦʪ 20 ʜʦ 60 ʢʛ N/ʛʘ ʚ 

ʛʦʜ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʤʠ ʘʟʦʪʬʠʢʩʘʪʦʨʘʤʠ), ʘʢʢʫʤʫʣʷʮʠʶ ʛʫʤʫʩʘ (ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 4-7%). ʄʠʢʨʦʙʥʘʷ ʙʠʦʤʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 0,5-1,5 ʪ/ʛʘ. ʇʦʯʚʝʥʥʘʷ ʩʫ-

ʧʨʝʩʩʠʚʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʠʭ ʰʪʘʤʤʦʚ Bacillus ʠ Pseudomonas. 

ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ɼʣʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ (ʦʩʦ-

ʙʝʥʥʦ ʘʟʦʪʥʳʭ) ʩʥʠʞʘʝʪ ʦʪʥʦʰʝʥʠʝ ʛʨʠʙʳ/ʙʘʢʪʝʨʠʠ, ʫʤʝʥʴʰʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ Acidobacteria ʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʜʦʣʶ Proteobacteria. ɺʩʧʘʰʢʘ ʧʨʠʚʦʜʠʪ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʤʠʢʨʦʙ-

ʥʳʭ ʘʛʨʝʛʘʪʦʚ, ʩʥʠʞʝʥʠʶ ʤʠʢʨʦʙʥʦʡ ʙʠʦʤʘʩʩʳ ʥʘ 20ï40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ No-till. ʇʝʩʪʠʮʠʜ-

ʥʘʷ ʥʘʛʨʫʟʢʘ (ʦʩʦʙʝʥʥʦ ʛʝʨʙʠʮʠʜʳ ʥʘ ʦʩʥʦʚʝ ʛʣʠʬʦʩʘʪʘ) ʫʛʥʝʪʘʝʪ ʩʠʤʙʠʦʪʠʯʝʩʢʠʝ ʠ ʨʠʟʦʩʬʝʨ-

ʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ. ɺ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʚ ʧʘʭʦʪʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʩʥʠʞʘʝʪʩʷ ʯʠʩ-

ʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʠ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ (ʜʝʛʠʜʨʦʛʝʥʘʟʳ, ʫʨʝʘʟʳ), ʯʪʦ ʟʘʤʝʜ-

ʣʷʝʪ ʢʨʫʛʦʚʦʨʦʪ ʘʟʦʪʘ ʠ ʬʦʩʬʦʨʘ. ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 2-3Áʉ ʫʩʢʦʨʷʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ 

ʛʫʤʫʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʳʙʨʦʩʘʤ CO  (ʵʬʬʝʢʪ çprimingè). 
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ʇʦʯʚʝʥʥʘʷ ʤʠʢʨʦʙʠʦʪʘ ʯʝʨʥʦʟʝʤʦʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʪʨʫʢʪʫʨʥʳʡ ʨʝ-

ʟʝʨʚʫʘʨ (ʦʛʨʦʤʥʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ) ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʨʝʟʝʨʚʫʘʨ (ʦʙʝʩʧʝʯʝʥʠʝ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʧʣʦʜʦʨʦʜʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ). ʆʜʥʘʢʦ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʠ ʢʣʠʤʘʪʠʯʝ-

ʩʢʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʝʜʥʝʥʠʶ ʵʪʦʛʦ ʨʝʟʝʨʚʫʘʨʘ: ʩʥʠʞʝʥʠʶ ʙʠʦʤʘʩʩʳ, ʫʧʨʦʱʝʥʠʶ ʪʨʦ-

ʬʠʯʝʩʢʠʭ ʩʝʪʝʡ, ʧʦʪʝʨʝ ʨʝʜʢʠʭ ʪʘʢʩʦʥʦʚ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʳ ʢ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠ ʧʦʚʳʰʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʦʪ ʚʥʝʰʥʠʭ ʨʝʩʫʨʩʦʚ (ʫʜʦʙʨʝʥʠʷ, ʧʝ-

ʩʪʠʮʠʜʳ) [6-9]. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʚ ʨʝʛʠʦʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ: 

1) ʧʝʨʝʭʦʜ ʥʘ ʤʠʥʠʤʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ (No-till, Strip-till) ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʠʢʨʦʙʥʳʭ 

ʘʛʨʝʛʘʪʦʚ; 

2) ʧʨʠʤʝʥʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ (ʩʠʜʝʨʘʪʳ, ʥʘʚʦʟ, ʢʦʤʧʦʩʪʳ) ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʘʢʪʠʚʥʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʧʫʣʘ; 

3) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʨʝʧʘʨʘʪʦʚ (PGPR, ʤʠʢʨʦʙʥʳʝ ʢʦʥʩʦʨʮʠʫʤʳ) ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ; 

4) ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʯʚ (ʤʠʢʨʦʙʥʘʷ ʙʠʦʤʘʩʩʘ, ʘʢʪʠʚ-

ʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ, ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʩʪʚ ʤʝʪʦʜʦʤ NGS). 

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʜʘʧʪʘʮʠʠ ʤʠʢʨʦʙʠʦʤʘ ʯʝʨʥʦʟʝʤʦʚ ʢ ʟʘʩʫ-

ʭʘʤ ʠ ʧʦʠʩʢʫ ʠʥʜʠʢʘʪʦʨʥʳʭ ʪʘʢʩʦʥʦʚ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʄʠʢʨʦʙʠʦʪʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʙʦʛʘʪʳʤ ʨʝʟʝʨʚʫʘʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʧʣʦʜʦʨʦʜʠʝ, ʩʫʧʨʝʩʩʠʚʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʟʝʤʣʝʜʝʣʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʝʜʫʪ ʢ ʜʝʛʨʘ-

ʜʘʮʠʠ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ ʧʦʯʚʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʉʦʭʨʘʥʝʥʠʝ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ï ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. 
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The popularity and demand for vegetable oils drives demand for raw materials and encourages agri-

cultural producers to increase acreage planted to oilseeds. All sunflower hybrids studied are environ-

mentally friendly, with an EPI of 0.9-1.0. Profitability during the study years ranged from 72.1% to 

74.3%. 

 

Keywords: sunflower hybrids, environmental friendliness, yield, cultivation technology, environ-

mental and economic efficiency. 
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ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʩʣʝ ʚʳ-

ʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʚʘʞʥʘʷ ʟʘʜʘʯʘ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʴ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʤʘʩʣʦʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘʧʨʷʤʫʶ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʚʳ-

ʧʦʣʥʝʥʠʝ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩ ʝʛʦ ʣʠʜʝʨʩʪʚʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ [1, 2, 3]. 
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ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʘʷ ʢʫʣʴʪʫʨʘ, ʦʙʝʩʧʝ-

ʯʠʚʘʶʱʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤ ʧʨʠ ʫʩʣʦ-

ʚʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʠʙʨʠʜʦʚ, ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ ʩʨʦʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʭ. 

ʇʦʯʚʝʥʥʳʝ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʫʣʴʪʫʨʳ. ʇʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʦʟ-

ʤʦʞʥʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ, ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʯʚʝʥʥʳʭ ʨʝʞʠʤʦʚ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ, ʙʦʣʝʟʥʝʡ ʠ ʩʦʨʥʳʭ ʨʘʩʪʝʥʠʡ, ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʘʰʠʥ ʜʣʷ 

ʚʦʟʜʝʣʳʚʘʥʠʷ, ʫʙʦʨʢʠ ʠ ʧʦʩʣʝʫʙʦʨʦʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ [4, 5]. 

ɼʣʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚʘʞʥʦ ʟʥʘʪʴ ʠʭ ʘʜʘʧʪʠʚʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʧʦʵʪʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʘʢʪʫʘʣʴʥʳ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʮʝʥʠʪʴ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʛʠʙʨʠʜʦʚ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 2023-2025 ʛʛ. ʚ ɺʦʣʞʩʢʦʤ ʨʘʡʦʥʝ ʉʘʤʘʨʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʛʠʙʨʠʜʘʭ ʧʦʜʩʦʣʥʝʯʥʠʢʘ: ʉʠ ɸʚʝʥʞʝʨ, ʉʫʦʤʠ ï ʨʘʥʥʝʩʧʝʣʳʝ, ʉʠ ʈʦʟʝʪʘ ʂʃʇ, ʉʫʟʫʢʘ ï 

ʩʨʝʜʥʝʨʘʥʥʠʝ, ʅʂ ʅʝʦʤʘ, ʉʫʤʠʢʦ ï ʩʨʝʜʥʝʩʧʝʣʳʝ. ɺʩʝ ʛʠʙʨʠʜʳ ʚʦʟʜʝʣʳʚʘʣʠʩʴ ʧʦ 

ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ï ʪʨʝʭʢʨʘʪʥʘʷ, ʨʘʟʤʝʱʝʥʠʝ ʜʝʣʷʥʦʢ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ. ɼʣʠʥʘ ʜʝʣʷʥʢʠ ï 7,0 ʤ, ʰʠʨʠʥʘ ï 2,8 ʤ, ʧʣʦʱʘʜʴ ï 18,2 ʤ2. ʇʦʯʚʘ ï ʯʝʨʥʦʟʝʤ 

ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. ɺʩʝ ʥʘʙʣʶʜʝʥʠʷ, ʫʯʝʪʳ ʠ 

ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. 

ʇʦʥʷʪʠʷ çʧʣʘʩʪʠʯʥʦʩʪʴè ʠ çʩʪʘʙʠʣʴʥʦʩʪʴè ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʧʦʪʝʥʮʠʘʣ ʤʦʜʠʬʠʢʘʮʠʦʥ-

ʥʦʡ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ ʫ ʠʟʫʯʘʝʤʳʭ 

ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠ ʩʪʘʙʠʣʴʥʳʡ ʛʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʧʦʩʦʙʝʥ ʩʦʭʨʘʥʷʪʴ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ 

ʠ ʬʫʥʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯ-

ʥʳʡ ʛʠʙʨʠʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʠʩʧʦʩʦʙʣʷʝʤʦʩʪʴʶ ʢ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʙʨʠʜʳ ʩ ʰʠʨʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʩʧʦʩʦʙʥʳ ʧʨʠ ʨʘʟʥʦʤ ʩʦʯʝʪʘʥʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʩʪʘʙʠʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘ ʚʳ-

ʩʦʢʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʥ-

ʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2024 ʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

ʩʦʩʪʘʚʠʣʦ 31,8 ʮ/ʛʘ, ʥʘʠʤʝʥʴʰʘʷ ʚ 2025 ʛ. ï 23,8 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʀʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ɻʠʙʨʠʜ 
ɻʨʫʧʧʘ  

ʩʧʝʣʦʩʪʠ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 
ʉʨʝʜʥʷʷ  

ʫʨʦʞʘʡʥʦʩʪʴ, 

ʮ/ʛʘ 

ʀʥʜʝʢʩ  

ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʯʥʦʩʪʠ 

(ʀʕʇ) 
2023 ʛ. 2024 ʛ. 2025 ʛ. 

ʉʠ ɸʚʝʥʞʝʨ 
ʨʘʥʥʝʩʧʝʣʳʝ 

31,8 32,6 26,6 30,3 1,1 

ʉʫʦʤʠ 30,7 31,0 21,0 27,6 0,9 

ʉʨʝʜʥʝʝ ʧʦ ʛʨʫʧʧʝ 31,3 31,8 23,8 29,0  

ʉʠ ʈʦʟʝʪʘ 

ʂʃʇ ʩʨʝʜʥʝʨʘʥʥʠʝ 
30,2 30,8 20,1 27,0 1,0 

ʉʫʟʫʢʘ 33,9 31,9 20,7 28,8 1,0 

ʉʨʝʜʥʝʝ ʧʦ ʛʨʫʧʧʝ 32,1 31,4 20,4 27,9  

ʅʂ ʅʝʦʤʘ 
ʩʨʝʜʥʝʩʧʝʣʳʝ 

31,0 30,5 20,8 27,4 1,0 

ʉʫʤʠʢʦ 33,5 29,5 22,8 28,6 1,0 

ʉʨʝʜʥʝʝ ʧʦ ʛʨʫʧʧʝ 32,3 30,0 21,8 28,0  
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ʀʟ ʜʚʫʭ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʨʘʥʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ ʚ 

ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʦʢʘʟʘʣʩʷ ʛʠʙʨʠʜ ʉʠ ɸʚʝʥʞʝʨ ʩʦ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʴʶ 30,3 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ 

ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 26,6 ʮ/ʛʘ (2025 ʛ.) ʜʦ 32,6 ʮ/ʛʘ (2024 ʛ.). ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʘ 

ʉʫʦʤʠ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 2,7 ʮ/ʛʘ, ʦʪʤʝʯʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʪ 21,0 ʮ/ʛʘ 

(2025 ʛ.) ʜʦ 31,0 ʮ/ʛʘ (2024 ʛ.). 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʨʫʧʧʝ ʨʘʥʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 

29,0 ʮ/ʛʘ. ʀʥʜʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʨʘʥʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʠʟʤʝʥʷʣʩʷ 0,9 ʜʦ 1,1. 

ɻʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʉʠ ɸʚʝʥʞʝʨ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʧʣʘʩʪʠʯʥʳʤ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʠʙʨʠʜ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʉʫʦʤʠ ʙʦʣʴʰʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʨʘʥʥʠʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʣʘʩʴ ʧʦ ʛʦ-

ʜʘʤ. ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ 2023 ʛ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʦʥʘ ʩʦʩʪʘʚʠʣʘ 

32,1 ʮ/ʛʘ. ʅʘʠʤʝʥʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2025 ʛ., ʚ ʩʨʝʜʥʝʤ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ï 

20,4 ʮ/ʛʘ. 

ʀʟ ʜʚʫʭ ʠʟʫʯʘʝʤʳʭ ʩʨʝʜʥʝʨʘʥʥʠʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʘʣʩʷ ʛʠʙʨʠʜ ʉʫʟʫʢʘ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 28,8 ʮ/ʛʘ. ʋʨʦʞʘʡ-

ʥʦʩʪʴ ʜʘʥʥʦʛʦ ʛʠʙʨʠʜʘ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 20,7 ʮ/ʛʘ (2025 ʛ.) ʜʦ 33,9 ʮ/ʛʘ (2023 ʛ.). ʋʨʦʞʘʡʥʦʩʪʴ 

ʛʠʙʨʠʜʘ ʉʠ ʈʦʟʝʪʘ ʂʃʇ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ ʚ ʩʨʝʜʥʝʤ ʥʘ 1,8 ʮ/ʛʘ, ʦʪʤʝʯʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʦʪ 20,1 ʮ/ʛʘ (2025 ʛ.) ʜʦ 30,8 ʮ/ʛʘ (2024 ʛ.). 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʨʫʧʧʝ ʩʨʝʜʥʝʨʘʥʥʠʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 27,9 ʮ/ʛʘ. ʀʥʜʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʨʝʜʥʝʨʘʥʥʠʭ ʛʠʙʨʠʜʦʚ 1,0, ʯʪʦ 

ʦʟʥʘʯʘʝʪ ï ʜʘʥʥʳʝ ʛʠʙʨʠʜʳ ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʠʯʥʳʤʠ. 

ʅʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʨʝʜʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 

2023 ʛ. ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʦ 32,3 ʮ/ʛʘ, ʘ ʥʘʠʤʝʥʴʰʘʷ ï ʚ 2025 ʛ. ʩʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 21,8 ʮ/ʛʘ. 

ʀʟ ʜʚʫʭ ʠʟʫʯʘʝʤʳʭ ʩʨʝʜʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʦʣʝʝ ʫʨʦʞʘʡʥʳʤ ʚ ʩʨʝʜ-

ʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ ʦʢʘʟʘʣʩʷ ʛʠʙʨʠʜ ʉʫʤʠʢʦ ʩ ʫʨʦʞʘʡʥʦʩʪʴʶ 28,6 ʮ/ʛʘ. ʋʨʦʞʘʡʥʦʩʪʴ ʵʪʦʛʦ ʛʠʜʨʠʜʘ 

ʠʟʤʝʥʷʣʘʩʴ ʦʪ 22,8 ʮ/ʛʘ (2025 ʛ.) ʜʦ 33,5 ʮ/ʛʘ (2023 ʛ.). ʋʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʘ ʅʂ ʅʝʦʤʘ ʚ ʩʨʝʜ-

ʥʝʤ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʥʠʞʝ ʥʘ 1,2 ʮ/ʛʘ. ʇʨʠ ʵʪʦʤ ʫʨʦʞʘʡʥʦʩʪʴ ʜʘʥʥʦʛʦ ʛʠʙʨʠʜʘ ʠʟʤʝ-

ʥʷʣʘʩʴ ʦʪ 20,8 ʮ/ʛʘ (2025 ʛ.) ʜʦ 31,0 ʮ/ʛʘ (2023 ʛ.). 

ʉʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 3 

ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 28,0 ʮ/ʛʘ. ʀʥʜʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ï 1,0, 

ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʧʣʘʩʪʠʯʥʦʩʪʠ ʵʪʠʭ ʛʠʙʨʠʜʦʚ. 

ɺ ʩʨʝʜʥʝʤ ʟʘ 2023-2025 ʛʛ. ʧʦ ʛʨʫʧʧʘʤ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʫʨʦʞʘʡʥʦʩʪʴ ʨʘʥʥʝʩʧʝʣʳʭ 

ʛʠʙʨʠʜʦʚ ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʩʨʝʜʥʝʨʘʥʥʠʭ ʥʘ 1,1 ʮ/ʛʘ ʠ ʩʨʝʜʥʝʩʧʝʣʳʭ ʥʘ 1,0 ʮ/ʛʘ. 

ʃʠʜʝʨʦʤ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʙʳʣ ʨʘʥʥʝʩʧʝʣʳʡ ʛʠʙʨʠʜ ʉʠ ɸʚʝʥʞʝʨ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʪʨʠ ʛʦʜʘ 

ʝʛʦ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 30,3 ʮ/ʛʘ. ʆʩʪʘʣʴʥʳʝ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʪʘʢʞʝ ʧʦ-

ʢʘʟʘʣʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪ 27,0 ʮ/ʛʘ ʜʦ 29,0 ʮ/ʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʩʧʦ-

ʩʦʙʣʷʝʤʦʩʪʴ ʛʠʙʨʠʜʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʢ ʬʘʢʪʦʨʘʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺʩʝ ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʧʦʜ-

ʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʤʠ. ʀʥʜʝʢʩ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʨʘ-

ʚʝʥ 1,0. ʀʩʢʣʶʯʝʥʠʝ ʛʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʉʫʦʤʠ ï ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʧʦʚʳʰʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ. 

ɼʣʷ ʥʘʠʙʦʣʝʝ ʫʨʦʞʘʡʥʳʭ ʧʦ ʛʨʫʧʧʝ ʩʧʝʣʦʩʪʠ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ (ʉʠ ɸʚʝʥʞʝʨ, 

ʉʫʟʫʢʘ, ʉʫʤʠʢʦ) ʨʘʩʩʯʠʪʘʣʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ. ʕʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʯʠʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʟʘʪʨʘʪʳ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʳ, ʥʦ ʠ 

ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ [6, 7]. 

ʋʤʝʥʴʰʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʙʘʣʘʥʩʦʚʳʤ ʤʝʪʦʜʦʤ. ɹʘʣʘʥʩ ʛʫʤʫʩʘ 

ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʳʣ ʦʪʨʠʮʘʪʝʣʴʥʳʤ. 

ʈʘʩʯʝʪ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʜʝʣʳʚʘʥʠʝ ʠʟʫʯʘʝʤʳʭ ʛʠʙʨʠʜʦʚ ʵʬʬʝʢʪʠʚʥʦ (ʪʘʙʣ. 2). ʉʪʦʠʤʦʩʪʴ ʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʩʦʩʪʘʚʣʷʝʪ 18200-19600 ʨʫʙ./ʛʘ. 
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ʊʘʙʣʠʮʘ 2 

ʕʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʣʳʚʘʥʠʷ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 

ʇʦʢʘʟʘʪʝʣʴ, ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ 
ɻʠʙʨʠʜ 

ʉʠ ɸʚʝʥʞʝʨ ʉʫʟʫʢʘ ʉʫʤʠʢʦ 

ʋʨʦʞʘʡʥʦʩʪʴ, ʮ/ʛʘ 30,3 28,8 28,6 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʫʙ./ʛʘ 96960,0 93542,4 92892,8 

ʉʪʦʠʤʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ  

ʧʣʦʜʦʨʦʜʠʷ, ʨʫʙ./ʛʘ 
19600 18200 18200 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʨʫʙ./ʛʘ 36034,32 35763,32 35763,32 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩ ʫʯʝʪʦʤ  

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, ʨʫʙ./ʛʘ 
55634,32 53963,32 53963,32 

ʋʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ, ʨʫʙ./ʛʘ 41325,68 39579,08 38929,48 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ, % 74,3 73,3 72,1 

 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʩʥʠ-

ʞʘʝʪ ʫʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦʭʦʜ ʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦ ʠʟʫʯʘʝʤʳʤ ʛʠ-

ʙʨʠʜʘʤ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠʟʤʝʥʷʣʠʩʴ ʦʪ 35763,32 ʨʫʙ./ʛʘ ʜʦ 36034,32 ʨʫʙ./ʛʘ, ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʦʥʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 50,9-54,4%. ʋʩʣʦʚʥʦ-ʯʠʩʪʳʡ ʜʦ-

ʭʦʜ ʩʦʩʪʘʚʠʣ 38929,48-41325,68 ʨʫʙ./ʛʘ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 72,1-74,3%. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʧʦʢʘʟʘʣʘ ʨʘʟʥʠʮʫ ʫʨʦʞʘʡʥʦʩʪʠ. ʉʨʝʜ-

ʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʟʘ 2023-2025 ʛʛ. ʧʦ ʛʨʫʧʧʝ ʨʘʥʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ ʩʦʩʪʘʚʠʣʘ 29,0 ʮ/ʛʘ, ʙʦʣʴ-

ʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ 2024 ʛ. (31,8 ʮ/ʛʘ), ʧʦ ʛʨʫʧʧʝ ʩʨʝʜʥʝʨʘʥʥʠʭ ʛʠʙʨʠʜʦʚ 27,9 

ʮ/ʛʘ, ʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʦʪʤʝʯʘʣʘʩʴ ʚ 2023 ʛ. (32,1 ʮ/ʛʘ), ʧʦ ʛʨʫʧʧʝ ʩʨʝʜʥʝʩʧʝʣʳʭ ʛʠʙʨʠʜʦʚ 

28,0 ʮ/ʛʘ, ʥʘʠʙʦʣʴʰʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʙʳʣʘ ʚ 2023 ʛ. (32,3 ʮ/ʛʘ). 

ʀʥʜʝʢʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʛʠʙʨʠʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʩʦʩʪʘʚʠʣ 0,9-1,0. ɺʩʝ 

ʠʟʫʯʘʝʤʳʝ ʛʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʤʠ.  

ɼʘʞʝ ʩ ʫʯʝʪʦʤ ʟʘʪʨʘʪ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʚʦʟʜʝʣʳʚʘʥʠʝ ʛʠʙʨʠ-

ʜʦʚ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʵʬʬʝʢʪʠʚʥʦ. ʈʘʩʯʝʪ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʛʠʙʨʠʜʘ ʉʠ ɸʚʝʥʞʝʨ ʩʦʩʪʘʚʠʣʘ 74,3% ʠ ʙʳʣʘ ʥʘʠʙʦʣʴʰʝʡ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʛʠ-

ʙʨʠʜʦʚ ʉʫʟʫʢʘ ʠ ʉʫʤʠʢʦ ʙʳʣʘ ʥʘ 1,0% ʠ 2,2% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɻʠʙʨʠʜʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʉʠ ɸʚʝʥʞʝʨ (30,3 ʮ/ʛʘ), ʉʫʟʫʢʘ (28,8 ʮ/ʛʘ), ʉʫʤʠʢʦ (28,6 ʮ/ʛʘ) 

ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʢʘʢ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʠ ʵʬʬʝʢʪʠʚʥʳʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦ-

ʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʝʞʝʛʦʜʥʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʫʨʦʞʘʷ ʧʦʜʩʦʣ-

ʥʝʯʥʠʢʘ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʚʫʭʣʝʪʥʠʭ (2024-2025 ʛʛ.) ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫ-

ʯʝʥʠʶ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ 

ʯʝʨʥʦʟʸʤʘ ʪʠʧʠʯʥʦʛʦ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʛʠʙʨʠʜʘ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʕʢʩʝʣʝʥʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʸʤʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʘ-

ʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɿʘʤʝʥʘ ʚʩʧʘʰʢʠ ʥʘ ʤʝʣʢʫʶ 

ʦʙʨʘʙʦʪʢʫ ʠ ʥʫʣʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ 0,08 ʠ 

0,24 ʪ/ʛʘ. ʈʘʩʯʸʪʳ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʦʥ ʙʳʣ ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ 901 ʪ/ʛʘ. ʄʝʣʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 3,3 ʠ 4.6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ.  
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ɺʚʝʜʝʥʠʝ. ʇʦʜʩʦʣʥʝʯʥʠʢ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʤʘʩʣʠʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-

ʜʝʨʘʮʠʠ [1, 2], ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʉʨʝʜʥʝʤ ʇʦʚʦʣʞʴʝ. ɺ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʝʛʦ ʧʦʩʝʚʥʘʷ ʧʣʦʱʘʜʴ 

ʩʦʩʪʘʚʣʷʝʪ 786, 3 ʪʳʩ. ʛʘ ʧʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 15-17 ʮ/ʛʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʨʦʣʴ ʩʦʨʪʘ ʠʣʠ ʛʠʙʨʠʜʘ 

ʚ ʧʨʠʙʘʚʢʝ ʫʨʦʞʘʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 40% ʠ ʙʦʣʝʝ [3]. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʘʛʨʦʪʝʭʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪ 

ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ.   

ʇʦʩʢʦʣʴʢʫ ʨʝʛʠʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʥʝʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʦʩ-

ʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʣʠʤʠʪʠʨʫʶʱʠʤ ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʠʭ ʠ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ, ̫ ʚʣʷʝʪʩʷ ʥʝʜʦ-

ʩʪʘʪʦʯʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʚʣʘʛʦʡ. ʇʦʵʪʦʤʫ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦ-

ʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʥʘʢʦʧʣʝʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʣʘʛʠ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʟʥʘʯʠ-

ʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʪʨʫʜʦʚʳʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʫʨʦʞʘʷ ʠ ʢʘʯʝʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [4, 5]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ 

ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʛʦ 

ʇʦʚʦʣʞʴʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʆʧʳʪ ʧʨʦʚʦʜʠʣʩʷ ʚ 2024-2025 ʛʛ. ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʥʘʫʯʥʦ-ʠʩ-

ʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ çɸʛʨʦʵʢʦʣʦʛʠʷè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʦʩʥʦʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ ʚʳʧʦʣʥʷʣʠ ʚ ʟʝʨʥʦʧʨʦʧʘʰʥʦʤ ʩʝʚʦʦʙʦʨʦʪʝ, ʛʜʝ ʧʨʝʜʰʝʩʪʚʝʥ-

ʥʠʢʦʤ ʢʫʣʴʪʫʨʳ   ʙʳʣʘ ʷʨʦʚʘʷ ʪʚʸʨʜʘʷ ʧʰʝʥʠʮʘ.  

ɺ ʦʧʳʪʝ ʩ ʦʩʝʥʠ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʩʣʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʜʠʩʢʦʚʘʥʠʷ ʧʦʯʚʳ ʥʘ 6-8 ʩʤ: ʚʩʧʘʰʢʘ ʥʘ 20-22 ʩʤ (ʢʦʥʪʨʦʣʴ); ʜʠʩʢʦʚʘʥʠʝ 

ɹɼʊ-7 ʥʘ 10-12 ʩʤ; ʧʦʯʚʘ ʚ ʪʨʝʪʴʝʤ ʚʘʨʠʘʥʪʝ ʩʦʚʩʝʤ ʥʝ ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ (ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ), 

ʚʝʩʥʦʡ ʚʩʭʦʜʳ ʩʦʨʥʷʢʦʚ ʟʘ ʜʚʝ ʥʝʜʝʣʠ ʜʦ ʧʦʩʝʚʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʛʝʨʙʠʮʠʜʦʤ ʩʧʣʦʰʥʦʛʦ ʜʝʡ-

ʩʪʚʠʷ ʊʦʨʥʘʜʦ 500 ʚ ʥʦʨʤʝ 3 ʣ/ʛʘ.  

ʇʦʚʪʦʨʥʦʩʪʴ ʦʧʳʪʘ ʪʨʝʭʢʨʘʪʥʘʷ, ʫʯʸʪʥʘʷ ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ ï 50 ʤ2.  

ʉʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʶ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ, ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘ-

ʱʠʚʘʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳʤʠ. 

ɼʣʷ ʧʦʩʝʚʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʠʙʨʠʜ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʕʢʩʝʣʝʥʪ. ʇʦʩʝʚ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʦʧ-

ʪʠʤʘʣʴʥʳʝ ʘʛʨʦʩʨʦʢʠ. ʅʦʨʤʘ 60 ʪʳʩ. ʚʩʭʦʞʠʭ ʩʝʤʷʥ ʥʘ ʛʝʢʪʘʨ. 

ʇʦʯʚʘ ʦʧʳʪʥʦʛʦ ʧʦʣʷ ï ʯʝʨʥʦʟʝʤ ʪʠʧʠʯʥʳʡ ʩʨʝʜʥʝʤʦʱʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ. 

ʄʝʪʝʦʫʩʣʦʚʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʛʦʨʦʭʘ ʚ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʣʘʜʳʚʘʣʠʩʴ ʧʦ-

ʨʘʟʥʦʤʫ: 2024 ʛʦʜ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʩʪʨʦʟʘʩʫʰʣʠʚʦʤʫ, ʘ 2025 ʛʦʜ ï ʢ ʩʨʝʜʥʝʟʘʩʫʰʣʠʚʦʤʫ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʠʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ.  

ʅʘʙʣʶʜʝʥʠʷ, ʫʯʸʪʳ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ. ɺʣʘʞʥʦʩʪʴ ʤʝʪʨʦʚʦʛʦ 

ʩʣʦʷ ï ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʤʝʪʦʜʦʤ, ʫʨʦʞʘʡʥʦʩʪʴ ï ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʡ ʫʙʦʨʢʠ ʩ ʫʯʸʪʥʦʡ 

ʧʣʦʱʘʜʠ ʜʝʣʷʥʢʠ. 

ɼʘʥʥʳʝ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʦʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [6]. 

ʈʝʟʫʣʴʪʘʪʳ.  ɼʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʥʦʚʥʦʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʪʘ ʯʘʩʪʴ ʧʦʯʚʝʥʥʦʡ ʚʣʘʛʠ, ʢʦʪʦʨʘʷ ʦʙʣʘʜʘʝʪ ʤʦʙʠʣʴʥʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʧʦʜ-

ʜʝʨʞʘʥʠʷ ʞʠʟʥʠ ʨʘʩʪʝʥʠʷ, ʥʦ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʫʨʦʞʘʷ [7-9]. 

 ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʢ ʧʦʩʝʚʫ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʚ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʦʧʳʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ ʨʘʟʣʠʯʘʣʠʩʴ ʠ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʫʨʦʚʥʝ 

145-157 ʤʤ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ (%), 2024-2025 ʛʛ. 

 

ɿʘ ʚʝʛʝʪʘʮʠʶ ʢʫʣʴʪʫʨʳ ʚʳʧʘʣʦ ʤʝʪʨʦʚʳʤ ʩʣʦʝʤ ʧʦʯʚʳ ʙʳʣʦ ʫʩʚʦʝʥʦ 98 ʤʤ ʠ  ʚ ʮʝʣʦʤ 

ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʟʘʧʘʩʳ ʜʦʩʪʫʧʥʦʡ ʚʣʘʛʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ:  ʧʦ 

ʚʩʧʘʰʢʝ ï 254 ʤʤ, ʧʦ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʝ ï 255 ʤʤ, ʧʦ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ï 145 ʤʤ. 

ʋʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ï ʠʥʪʝʛʨʠʨʫʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ ʣʶʙʦʛʦ ʘʛʨʦʧʨʠʸʤʘ.   

ɺ 2024 ʛʦʜʫ ʪʘʢʞʝ ʥʘʠʙʦʣʴʰʠʡ ʫʨʦʞʘʡ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʥʘʙʣʶʜʘʣʩʷ ʧʦ ʚʩʧʘʰʢʝ 

ʠ ʤʝʣʢʦʡ ʦʙʨʘʙʦʪʢʝ ï 3,04 ʠ 3,09 ʪ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2).  ʕʪʦ ʥʘ 0,19-0,24 ʪ/ʛʘ ʚʳʰʝ, ʯʝʤ 

ʧʦ ʚʘʨʠʘʥʪʫ ʧʨʷʤʦʛʦ ʧʦʩʝʚʘ.  

ɺ 2025 ʛʦʜʫ ʤʘʢʩʠʤʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʧʦ ʚʩʧʘʰʢʝ 2,60 ʮ/ʛʘ. ʄʝʣ-

ʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʷʤʦʡ ʧʦʩʝʚ ʧʨʠʚʝʣʠ ʢ ʜʦʩʪʦʚʝʨʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʜʩʦʣʥʝʯ-

ʥʠʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 0,21-0,29 ʪ/ʛʘ.                                                                           

ɺ ʩʨʝʜʥʝʤ ʟʘ 2 ʛʦʜʘ ʚʩʧʘʰʢʘ ʦʙʝʩʧʝʯʠʣʘ ʥʘʠʙʦʣʴʰʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʧʦʜʩʦʣʥʝʯʥʠʢʘ 2,82 

ʮ/ʛʘ. ɿʘʤʝʥʘ ʝʸ ʥʘ ʤʝʣʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʥʫʣʝʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʠʚʝʣʠ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʥʘ 0,08-0,24 ʪ/ʛʘ.       

 

 
 

ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʫʨʦʞʘʡʥʦʩʪʴ (ʪ/ʛʘ) ʧʦʜʩʦʣʥʝʯʥʠʢʘ, 2024-2025 ʛʛ. 
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ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʤ3/ʪ) ʧʦʜʩʦʣʥʝʯʥʠʢʘ,  

2024-2025 ʛʛ. 

 

ʈʘʩʯʸʪʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʙʦʣʝʝ 

ʵʢʦʥʦʤʥʦ ʨʘʩʭʦʜʦʚʘʣʠ ʚʣʘʛʫ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ, ʛʜʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘ-

ʚʠʣ 901 ʪ/ʛʘ (ʨʠʩ. 3).  ʄʝʣʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʙʦʣʴʰʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʧʦ-

ʩʦʙʩʪʚʦʚʘʣʘ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʩʧʘʰʢʦʡ ʥʘ 30 

ʤ3/ʪ, ʘ ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ï ʥʘ 41 ʤ3/ʪ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʦʪʚʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʜ 

ʧʦʜʩʦʣʥʝʯʥʠʢ ʩʦʟʜʘʝʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶ-

ʯʠʪʴ, ʯʪʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʣʝʩʦʩʪʝʧʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ ʠʟʫʯʘʝʤʳʝ ʚʘʨʠʘʥʪʳ ʦʩʥʦʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ. 

ʄʠʥʠʤʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʜ ʧʦʜʩʦʣʥʝʯʥʠʢ ʧʨʠʚʝʣʘ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡ-

ʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʥʘ 0,08-0,24 ʪ/ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠ ʫʚʝʣʠʯʝʥʠʶ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 3,3-4,6%.  
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 631.46:632.954 
 ɺʃʀʗʅʀɽ ɻɽʈɹʀʎʀɼʆɺ ʅɸ ɹʀʆʃʆɻʀʏɽʉʂʋʖ ɸʂʊʀɺʅʆʉʊʔ  

ʏɽʈʅʆɿɪʄɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ ɺ ɸɻʈʆʎɽʅʆɿɽ ʂʋʂʋʈʋɿʓ 

 

ɽʣʝʥʘ ʍʘʤʠʜʫʣʣʦʚʥʘ ʅʝʯʘʝʚʘĭ, ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ɽʨʤʘʢʦʚʘĮ 
1,2, ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʥʝʣʴ, ʈʦʩʩʠʷ  
1EXNechaeva@yandex.ru, https://orcid.org/ 0000-0002-5818-8638  
2melnikova-agro@mail.ru, https://orcid.org/0000-0001-6843-4690  

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʧʦʩʣʝʚʩʭʦʜʦʚʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʫʶ ʠ ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʸʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 

2021 ʛ. ʚ ʇʦʭʚʠʩʪʥʝʚʩʢʦʤ ʨʘʡʦʥʝ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʨʝʟ 10 ʜʥʝʡ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʩʥʠʞʘʝʪʩʷ ʚ 2,1ï2,4 ʨʘʟʘ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï ʚ 1,6ï1,9 ʨʘʟʘ, 

ʤʠʢʨʦʤʠʮʝʪʦʚ ï ʚ 1,6ï2,6 ʨʘʟʘ, ʦʙʱʘʷ ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚʳ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 2,0ï2,3 ʨʘʟʘ, ʘ 

ʪʘʢʞʝ ʠʥʛʠʙʠʨʫʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʣʦʝ 0ï10 ʩʤ. ʇʦʜʘʚʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʠʟʫʯʘʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʥʠʚʝʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʫʢʫʨʫʟʘ, ʛʝʨʙʠʮʠʜʳ, ʯʝʨʥʦʟʸʤ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

 

ɼʣʷ ʮʠʪʠʨʦʚʘʥʠʷ: ʅʝʯʘʝʚʘ ɽ. ʍ., ɽʨʤʘʢʦʚʘ ʅ. ɸ. ɺʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢ-

ʪʠʚʥʦʩʪʴ ʯʝʨʥʦʟʸʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʚ ʘʛʨʦʮʝʥʦʟʝ ʢʫʢʫʨʫʟʳ // ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝ-

ʫʩʪʨʦʡʩʪʚʘ: ʩʙ. ʥʘʫʯ. ʪʨ. ʂʠʥʝʣʴ : ʀɹʎ ʉʘʤʘʨʩʢʦʛʦ ɻɸʋ, 2026. ʉ. 193-197. 
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The article presents the results of the effect of post-emergence herbicides on the abundance of the 

main ecological-trophic groups of microorganisms, cellulolytic and enzymatic activity of ordinary 

chernozem in maize crops. The research was conducted in 2021 in the Pokhvistnevsky district of the 

Samara region. It was found that 10 days after treatment, the abundance of bacteria decreased by 2.1ï

2.4 times, actinomycetes ï by 1.6ï1.9 times, micromycetes ï by 1.6ï2.6 times; the total biogenicity 

of the soil decreased by 2.0ï2.3 times, and the activity of cellulolytic microorganisms was also in-

hibited, especially in the 0ï10 cm layer. The suppressive effect of the studied herbicides on the bio-

logical activity of the soil in maize crops was levelled off one month after their application.  

 

Keywords: maize, herbicides, ordinary chernozem, biological activity  
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ɺʚʝʜʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟ-

ʜʝʣʳʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʫʩʣʦʚʠʷʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʦʙʨʘʙʦʪʦʢ ʧʦʯʚʳ 

[1, 2]. ʇʦ ʩʚʦʠʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʫʢʫʨʫʟʘ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʢʦʥʢʫʨʝʥʪʥʦʡ ʢʫʣʴʪʫ-

ʨʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʨʥʷʢʘʤ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʧʨʦʧʦʣʦʢ. ɼʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʚʩʝʩʪʦʨʦʥʥʷʷ 

ʦʮʝʥʢʘ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʘʛʨʦʥʦʤʠʯʝʩʢʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʫʯʠ-

ʪʳʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ 

ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ. ʂ.ʂ. ʂʫʥʘʥ-

ʙʘʝʚ, ʅ.ɻ. ɺʣʘʩʝʥʢʦ [1], ʐ.ʀ. ɸʭʤʝʪʦʚ ʠ ʜʨ. [2] ʧʨʠʚʦʜʷʪ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨ-

ʙʠʮʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ ʧʠʪʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʨʝʤʝʥʥʦʡ ʠʭ ʧʝʨʝʛʨʫʧ-

ʧʠʨʦʚʢʠ ʠ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʜʝʧʨʝʩʩʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʢʪʨʘ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ.  

ʆʜʥʠʤʠ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʪʝʢʘʶʱʠʭ 

ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʙʦʣʠʟʤʘ ʚ ʧʦʯʚʝ, ʷʚʣʷʶʪʩʷ ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʚʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ 

1 ʛ ʧʦʯʚʳ ʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ. ʀʤʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʨʘʞʘʶʪ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʦʯʚʝ ʧʨʦʮʝʩʩʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠ-

ʷʥʠʝ ʥʘ ʧʦʯʚʝʥʥʦʝ ʧʣʦʜʦʨʦʜʠʝ. 

ʎʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʛʝʨʙʠʮʠʜʦʚ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ 

ʢʫʢʫʨʫʟʳ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʯʝʨʥʦʟʝʤʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2021 ʛ. ʚ ʇʦʭʚʠʩʪʥʝʚʩʢʦʤ ʨʘʡʦʥʝ 

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʯʚʘ ï ʯʝʨʥʦʟʸʤ ʦʙʳʢʥʦʚʝʥʥʳʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʡ ʩʨʝʜʥʝʛʫʤʫʩʥʳʡ 

ʩʨʝʜʥʝʤʦʱʥʳʡ. ʉʭʝʤʘ ʦʧʳʪʘ: ʢʦʥʪʨʦʣʴ (ʙʝʟ ʦʙʨʘʙʦʪʢʠ), ʂʦʨʜʫʩ 40 ʛ/ʛʘ, ʂʦʨʜʫʩ ʧʣʶʩ 440 ʛ/ʛʘ, 

ʂʦʨʣʝʦʥʝ ʂʕ 0,3 ʣ/ʛʘ, ʄʘʡʩʊʝʨ ʇɸʋʕʈ 1,5 ʣ/ʛʘ, ʇʨʠʤʘ 0,6 ʣ/ʛʘ. ʇʦʚʪʦʨʥʦʩʪʴ ʪʨʸʭʢʨʘʪʥʘʷ. 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʝʚʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʦʝ 0ï30 ʩʤ ʯʝʨʝʟ 10 ʠ 

30 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ (ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ) ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʄʇɸ, ʘʢ-

ʪʠʥʦʤʠʮʝʪʦʚ ï ʥʘ ʂɸɸ, ʤʠʢʨʦʤʠʮʝʪʦʚ ï ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶ-

ʱʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚʳ ʧʨʦʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ ʮʝʣʣʶʣʦʟʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 

ʧʦʯʚʳ, ʜʚʘʞʜʳ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʠ. ʌʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʠ ʩʪʘʥʜʘʨʪ-

ʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʙʨʘʟʮʳ ʧʦʯʚʳ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʝ 0-5 

ʩʤ, 5-10 ʩʤ, 10-20 ʩʤ ʠ 20-30 ʩʤ ʯʝʨʝʟ 30 ʜʥʝʡ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ 

[3-5].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ ʥʘ 10 ʜʝʥʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ 

ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ ʚ 2 ʨʘʟʘ. ɺ ʢʦʥʪʨʦʣʝ ʠ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʦʤʠʥʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ 

Bacillus ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʠʯʥʳʤ ʧʦʯʚʝʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʘ ʪʘʢʞʝ ʵʪʠ ʙʘʢʪʝʨʠʠ ʩʧʦʩʦʙʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʩʪʠʮʠʜʳ, ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʘ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ ʂʦʨʜʫʩ ʠ ʇʨʠʤʘ ʜʦʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʫʚʝʣʠʯʠʚʘ-

ʣʘʩʴ ʦʪ 32,1% ʜʦ 51,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʨʝʜʠ ʥʠʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩʣʘ ʜʦʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

Pseudomonas. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʧʘʨʘʪʦʚ ʂʦʨʜʫʩ ʧʣʶʩ, ʂʦʨʣʝʦʥʝ ʦʪʤʝ-

ʯʝʥʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʘʙʩʦʣʶʪʥʦʝ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Bacillus. 

ʅʘ ʬʦʥʝ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʚ 

1,6 -1,9 ʨʘʟʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ ʩʥʠʟʠʣʘʩʴ ʚ 2-2,6 ʨʘʟʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨʙʠʮʠʜʦʚ, 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʏʝʨʝʟ 30 ʜʥʝʡ ʚʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʙʳʣʦ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʘʢʪʝʨʠʡ - ʠʭ ʜʦʣʷ ʩʦʩʪʘʚʠʣʘ 

85% ʦʪ ʢʦʥʪʨʦʣʷ, ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʪʘʢʞʝ ʠʟʤʝʥʠʣʩʷ: ʫʤʝʥʴʰʠʣʘʩʴ ʜʦʣʷ ʙʘʢʪʝʨʠʡ ʨʦʜʘ 
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Bacillus ʜʦ 63 % ʠ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʘʣʦʯʝʢ 15%. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʛʝʨ-

ʙʠʮʠʜʦʚ ʂʦʨʜʫʩ ʠ ʇʨʠʤʘ ʙʘʢʪʝʨʠʠ ʨʦʜʘ Bacillus ʩʦʩʪʘʚʣʷʣʠ ʙʦʣʝʝ 90 % ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝ-

ʩʪʚʘ, ʪʦʛʜʘ ʢʘʢ ʜʦʣʷ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʘʣʦʯʝʢ Pseudomonas ʥʝ ʧʨʝʚʳʰʘʣʘ 5 %.  

ʏʠʩʣʝʥʥʦʩʪʴ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ʠ 

ʚʘʨʴʠʨʦʚʘʣʘ ʦʪ 847 ʜʦ 987 ʪʳʩ. ʂʆɽ ʚ 1 ʛʨʘʤʤʝ ʘʙʩ. ʩʫʭ. ʧʦʯʚʳ. ʇʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩ-

ʣʝʥʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʚʘʨʠʘʥʪʘʭ ʦʙʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ (45-57 ʪʳʩ. ʂʆɽ ʚ 1 ʛʨʘʤʤʝ ʘʙʩ. 

ʩʫʭ. ʧʦʯʚʳ) ʜʦ ʫʨʦʚʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ (58 ʪʳʩ. ʂʆɽ ʚ 1 ʛʨʘʤʤʝ ʘʙʩ. ʩʫʭ. ʧʦʯʚʳ). ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʵʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʨʸʭ ʨʦʜʦʚ: Aspergillus, Penicillium, Fusarium. ɿʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʜʳ Alternaria, Rhizopus ʠ Trichoderma. ʊʠʧʠʯʥʳʤ ʜʦ-

ʤʠʥʠʨʫʶʱʠʤ ʙʳʣ Aspergillus niger ï h ʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʚ ʧʦʯʚʘʭ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʬʠ-

ʪʦʧʘʪʦʛʝʥʥʳʡ ʚʠʜ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝ-

ʪʘʮʠʠ ʩʥʠʞʘʣʦ ʦʙʱʫʶ ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟʘ, ʦʜʥʘʢʦ ʚ ʪʝʯʝʥʠʠ ʤʝʩʷʮʘ ʧʨʦʠʩ-

ʭʦʜʠʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  

ɻʝʨʙʠʮʠʜʳ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ 

ʧʦʯʚʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʣʠʷʷ ʥʘ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʝʝ ʧʣʦʜʦʨʦʜʠʷ. ɽʩʪʴ ʩʦʦʙʱʝʥʠʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʦʡ ʭʠʤʠʟʘʮʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʯ-

ʚʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʥʠʞʘ-

ʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʣʦʞʝʥʠʷ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ. ʅʝʨʘʟʣʦʞʠʚʰʠʝʩʷ ʩʦʣʦʤʠʩʪʳʝ ʦʩʪʘʪʢʠ 

ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ 

ʥʘʢʦʧʣʝʥʠʠ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʥʘʯʘʣʘ, ʤʠʮʝʣʠʡ ʢʦʪʦʨʦʛʦ 

ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʥʠʭ ʜʦ ʚʝʩʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʮʝʣʣʶʣʦʟʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʬʘʢʪʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʬʝʢʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʬʫʟʘʨʠʦʟʥʦʡ ʠʥʬʝʢʮʠʠ [6, 7]. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʧʦ-

ʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʝʨʚʳʡ ʩʨʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-30 ʩʤ ʦʥʘ ʩʦʩʪʘʚʠʣʘ ʚ ʢʦʥ-

ʪʨʦʣʝ 28,2%, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʝʨʙʠʮʠʜʘʤʠ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 12,3 ʜʦ 16,4%, ʪʦ ʝʩʪʴ ʤʦʞʥʦ ʦʪʤʝ-

ʪʠʪʴ ʠʥʛʠʙʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʦʚ, ʧʨʠʯʝʤ ʤʝʥʝʝ ʥʝʛʘʪʠʚʥʳʤ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʘ ʂʦʨʜʫʩ ʚ ʜʦʟʝ 40 ʛ/ʛʘ. ʇʦ 

ʩʣʦʷʤ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʚ ʩʣʦʝ ʧʦʯʚʳ 0 - 10 

ʩʤ. 

ʈʘʟʥʠʮʫ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʦʡ ʚ ʨʘʟ-

ʥʳʝ ʩʨʦʢʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʟʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʚ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ ʨʘʟʣʠʯ-

ʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʡ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʛʨʠʙʦʚ), ʠʭ ʯʠʩʣʝʥ-

ʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʦʨʪʘ, ʭʘʨʘʢʪʝʨʦʤ ʢʦʨʥʝʚʳʭ ʚʳʜʝʣʝʥʠʡ, ʪʘʢ 

ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʚʳʩʰʠʝ ʨʘʩʪʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʘʩ-

ʩʦʮʠʘʮʠʡ ʮʝʣʣʶʣʦʟʦʨʘʟʨʫʰʘʶʱʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʦʯʚʘʭ. ɺ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʦʡ 

ʚ ʠʶʥʝ (ʯʝʨʝʟ ʥʝʜʝʣʶ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʦʩʝʚʦʚ ʛʝʨʙʠʮʠʜʘʤʠ) ʚ ʚʘʨʠʘʥʪʘʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟ-

ʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʙʳʣʘ ʚ ʦʧʳʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ ʚ 2 ʨʘʟʘ. ʕʪʦ ʤʦʞʥʦ 

ʦʙʲʷʩʥʠʪʴ ʫʛʥʝʪʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʛʝʨʙʠʮʠʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʠʶʣʝ (ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʛʝʨ-

ʙʠʮʠʜʘʤʠ) ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʚ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʥʝʪ.   

ʇʦʯʚʘ, ʦʙʣʘʜʘʷ ʘʢʪʠʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʩʣʦʞʥʦʡ ʭʠʤʠʯʝʩʢʦʡ, ʬʠʟʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦ-

ʛʠʯʝʩʢʦʡ ʩʨʝʜʦʡ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʝ ʙʫʬʝʨʥʦʩʪʴ ʠ ʝʤʢʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʛʫʣʠ-

ʨʫʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʵʢʟʦʛʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʬʝʨʤʝʥʪʥʳʡ ʧʫʣ 

ʧʦʯʚʳ ʠ ʜʠʥʘʤʠʢʫ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʫʨʝʘʟʘ. ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʩʣʦʶ 0-30 

ʩʤ ʠ ʩʦʩʪʘʚʣʷʝʪ 0,06-0,08 ʤʢʤʦʣʴ NH4
+/ʤʠʥ/ʛ ʧʦʯʚʳ.  

ʇʦʩʣʦʡʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʫʨʝʘʟʳ ʪʘʢʞʝ ʥʝ ʚʳʷʚʠʣʦ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ.  

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʘʢʪʠʚʥʦʩʪʴ 

ʠʥʚʝʨʪʘʟʳ ʚ ʩʣʦʝ 0-30 ʩʤ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 0,57-0,70 ʤʢʤʦʣʴ ʛʣʶʢʦʟʳ/ʤʠʥ/ʛ ʧʦʯʚʳ ʯʪʦ 
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ʛʦʚʦʨʠʪ ʦ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʪʘʤ ʣʝʛʢʦʛʠʜʨʦʣʠʟʫʝʤʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ. ʄʦʞʥʦ ʦʪ-

ʤʝʪʠʪʴ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠʥʚʝʨʪʘʟʳ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʧʦʯʚʳ 0-20 ʩʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʚʘʨʠ-

ʘʥʪʝ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʫʢʫʨʫʟʳ ʛʝʨʙʠʮʠʜʘʤʠ ʂʦʨʜʫʩ 40 ʛ/ʛʘ ʠ ʇʨʠʤʘ 0,6 ʣ/ʛʘ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ, ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʢʠʩʣʝ-

ʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʠʜʨʦʣʠʟʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʜʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ. 

ʕʪʠ ʨʝʘʢʮʠʠ ʠʜʫʪ ʧʨʠ ʫʯʘʩʪʠʠ ʦʢʩʠʨʝʜʫʢʪʘʟ, ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʢʘʪʘ-

ʣʘʟʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʘʨʠʘʥʪʳ ʦʧʳʪʘ ʥʝ ʦʢʘʟʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʢʘʪʘ-

ʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ. ʆʪʤʝʯʝʥʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʘ ʧʦ ʧʘʭʦʪʥʦʤʫ ʛʦ-

ʨʠʟʦʥʪʫ ʧʦʯʚʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘ-

ʮʠʠ ʩʥʠʞʘʣʦ ʦʙʱʫʶ ʙʠʦʛʝʥʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟʘ. ɺ ʪʝʯʝʥʠʠ ʤʝʩʷʮʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʪ-

ʤʝʯʘʝʪʩʷ ʠʥʛʠʙʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʮʝʣʣʶʣʦʟʦʨʘʟʣʘʛʘʶʱʠʭ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʯʝʤ ʤʝʥʝʝ ʥʝʛʘʪʠʚʥʳʤ ʦʪʤʝʯʝʥʦ ʚʣʠʷʥʠʝ ʛʝʨʙʠʮʠʜʘ ʂʦʨʜʫʩ ʚ ʜʦʟʝ 40 ʛ/ʛʘ. ʇʦ 

ʩʣʦʷʤ ʧʦʯʚʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʚ ʩʣʦʝ ʧʦʯʚʳ 0 - 10 

ʩʤ. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʛʥʝʪʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʛʝʨʙʠʮʠʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʦʙʨʘʟʮʘʭ ʧʦʯʚʳ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʠʶʣʝ (ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʦʙ-

ʨʘʙʦʪʢʠ ʛʝʨʙʠʮʠʜʘʤʠ) ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʦʧʳʪʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʚ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʮʝʣʣʶʣʦʟʳ ʥʝʪ.  ʇʨʠʤʝʥʝʥʠʝ ʛʝʨʙʠʮʠʜʦʚ ʥʝ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʠʟʫ-

ʯʘʝʤʳʭ ʛʝʨʙʠʮʠʜʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʳ ʚ ʧʦʩʝʚʘʭ ʢʫʢʫʨʫʟʳ ʥʠʚʝʣʠʨʦʚʘʣʦʩʴ 

ʯʝʨʝʟ ʤʝʩʷʮ ʧʦʩʣʝ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʥʳʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ (ʧʦʚʳʰʝʥʥʦʛʦ, ʫʤʝʨʝʥʥʦʛʦ, ʧʦʥʠʞʝʥʥʦʛʦ ʠ 

ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ). ʇʨʦʚʝʜʸʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʸʪ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢ-

ʪʝʨʠʠ, ʘʢʪʠʥʦʤʠʮʝʪʳ, ʤʠʢʨʦʤʠʮʝʪʳ) ʚ ʩʣʦʝ ʧʦʯʚʳ 0ï30 ʩʤ ʥʘ ʟʘʣʝʞʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʧʘʨʦʚʳʭ 

ʧʦʣʷʭ 15 ʨʘʡʦʥʦʚ. ɺʳʷʚʣʝʥʦ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʙʠʦʛʝʥʥʦʩʪʠ ʧʦʯʚʳ ʚ 2 ʨʘʟʘ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʦʪ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʢ ʟʦʥʝ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʧʘʨ) ʧʦʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 2ï3 ʨʘʟʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝʞʴʶ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʟʝʤʝʣʴ.  
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The article presents the results of assessing the biological activity of soils in the Samara region in 

different agroclimatic zones (increased, moderate, reduced and weak moisture). A quantitative ac-

counting of the main groups of microorganisms (bacteria, actinomycetes, micromycetes) in the 0ï30 

cm layer of fallow lands and bare fallow fields of 15 districts was carried out. A regular decrease in 

total soil biogenicity by a factor of 2 was revealed during the transition from the zone of increased 

moisture to the zone of weak moisture. Agricultural use (bare fallow) was shown to increase the 

number of microorganisms by 2ï3 times compared to fallow. The obtained data can serve as a basis 

for agroecological assessment of lands. 
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ɺʚʝʜʝʥʠʝ 

ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, 

ʫʯʘʩʪʚʫʷ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʭ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʘʢʪʠʚ-

ʥʦʩʪʴ ʩʣʫʞʘʪ ʥʘʜʸʞʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜ-

ʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʠ ʘʜʘʧʪʠʚʥʦʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʝ [1-6]. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ï ʦʮʝʥʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ ʫʚʣʘʞʥʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʸ ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʦʯʚʝʥʥʳʝ ʧʨʦʙʳ, ʦʪʦʙʨʘʥʥʳʝ ʚ 15 ʨʘʡʦʥʘʭ ʉʘʤʘʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʛʨʫʧʧʠʨʦʚʘʥʥʳʭ ʚ ʯʝʪʳʨʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʟʦʥʳ: ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 
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(ʏʝʣʥʦ-ɺʝʨʰʠʥʩʢʠʡ, ʀʩʘʢʣʠʥʩʢʠʡ, ʂʣʷʚʣʠʥʩʢʠʡ, ʂʘʤʳʰʣʠʥʩʢʠʡ ʨʘʡʦʥʳ), ʫʤʝʨʝʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ (ʂʠʥʝʣʴ-ʏʝʨʢʘʩʩʢʠʡ, ʉʳʟʨʘʥʩʢʠʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʨʘʡʦʥʳ), ʧʦʥʠʞʝʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ (ʍʚʦʨʦʩʪʷʥʩʢʠʡ, ʅʝʬʪʝʛʦʨʩʢʠʡ, ʇʨʠʚʦʣʞʩʢʠʡ, ɹʝʟʝʥʯʫʢʩʢʠʡ, ʂʠʥʝʣʴʩʢʠʡ ʨʘʡ-

ʦʥʳ) ʠ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (ɹʦʣʴʰʝ-ɻʣʫʰʠʮʢʠʡ, ɹʦʣʴʰʝ-ʏʝʨʥʠʛʦʚʩʢʠʡ, ʇʝʩʪʨʘʚʩʢʠʡ ʨʘʡ-

ʦʥʳ). ɺ ʢʘʞʜʦʤ ʨʘʡʦʥʝ ʦʪʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʩ ʫʯʘʩʪʢʦʚ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʜʣʠʪʝʣʴʥʦʤʫ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ (ʟʘʣʝʞʴ), ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ (ʯʠʩʪʳʡ ʧʘʨ) ʚ ʪʨʸʭʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ ʠʟ ʩʣʦʷ 0ï30 ʩʤ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʧʦʯʚʝʥʥʦʡ ʚʟʚʝʩʠ ʥʘ ʪʚʸʨ-

ʜʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ) ʜʣʷ ʙʘʢʪʝʨʠʡ, ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʳʡ 

ʘʛʘʨ (ʂɸɸ) ʜʣʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ, ʩʨʝʜʫ ʏʘʧʝʢʘ ʜʣʷ ʤʠʢʨʦʤʠʮʝʪʦʚ. ʈʘʟʚʝʜʝʥʠʷ: ʜʣʷ ʙʘʢʪʝʨʠʡ ʠ 

ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï 1:10 , ʜʣʷ ʛʨʠʙʦʚ ï 1:10į. ʋʯʸʪ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ) ʧʨʦʚʦʜʠʣʠ 

ʥʘ 3ï5-ʝ ʩʫʪʢʠ (ʙʘʢʪʝʨʠʠ), 7ï10-ʝ (ʘʢʪʠʥʦʤʠʮʝʪʳ) ʠ 10ï14-ʝ (ʛʨʠʙʳ). ʈʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʝʥʳ ʚ 

ʪʳʩ. ʂʆɽ ʥʘ 1 ʛ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʡ ʧʦʯʚʳ. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʥʦʛʦ ʮʝʥʦʟʘ ʜʦʤʠʥʠʨʦʚʘʣʠ ʙʘʢʪʝʨʠʠ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 68,7 % ʦʪ 

ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧ; ʜʦʣʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï 30,8 %, ʤʠʢʨʦʤʠʮʝʪʦʚ ï 0,4 % 

(ʨʠʩ. 1). 

 

 
 

ʈʠʩ.1 ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʨʝʜʥʝʤ ʧʦ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʟʦʥʘʤ  

ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʳʩ. ʂʆɽ/1 ʛ ʘʙʩ. ʩʫʭ. ʇʦʯʚʳ 

 

ʇʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʦʪ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʢ ʟʦʥʝ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʦʪʤʝ-

ʯʝʥʦ ʟʘʢʦʥʦʤʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʙʱʘʷ ʙʠʦʛʝʥʥʦʩʪʴ 

ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 6689,7 ʪʳʩ. ʂʆɽ/ʛ (ʚ ʩʨʝʜʥʝʤ ʧʦ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝ-

ʥʠʷ) ʜʦ 3341,8 ʪʳʩ. ʂʆɽ/ʛ (ʚ ʟʦʥʝ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ), ʪʦ ʝʩʪʴ ʚ 2,0 ʨʘʟʘ. ʂʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ 

ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (5182,1 ʪʳʩ. ʂʆɽ/ʛ) ʧʨʝʚʳʰʘʣʦ ʧʦʢʘʟʘʪʝʣʠ ʟʦʥʳ ʩʣʘʙʦʛʦ 
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ʫʚʣʘʞʥʝʥʠʷ (2522,8 ʪʳʩ. ʂʆɽ/ʛ) ʪʘʢʞʝ ʚ 2,0 ʨʘʟʘ. ɸʢʪʠʥʦʤʠʮʝʪʦʚ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞ-

ʥʝʥʠʷ ʙʳʣʦ ʚ 1,8 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʟʦʥʝ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (1478,6 ʠ 804,0 ʪʳʩ. ʂʆɽ/ʛ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ). ʅʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʢʪʝʨʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʧʘʨʫ ʂʘʤʳʰʣʠʥʩʢʦʛʦ ʨʘʡ-

ʦʥʘ (8967,2 ʪʳʩ. ʂʆɽ/ʛ), ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï ʚ ʧʘʨʫ ʂʣʷʚʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (3874,6 ʪʳʩ. ʂʆɽ/ʛ). 

ʉʨʘʚʥʝʥʠʝ ʟʘʣʝʞʥʳʭ ʠ ʧʘʨʦʚʳʭ ʧʦʯʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ (ʧʘʨ) ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʚʩʝʤ ʟʦʥʘʤ ʚ 

ʧʘʨʫ ʙʘʢʪʝʨʠʡ ʙʳʣʦ ʚ 2,0 ʨʘʟʘ ʙʦʣʴʰʝ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï ʚ 3,0 ʨʘʟʘ, ʛʨʠʙʦʚ ï ʚ 1,8 ʨʘʟʘ, ʦʙʱʘʷ 

ʙʠʦʛʝʥʥʦʩʪʴ ï ʚ 2,3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʟʘʣʝʞʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ: ʫʚʣʘʞʥʝʥʠʝ ʷʚ-

ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʤʠʢʨʦʬʣʦʨʳ. ʉʥʠ-

ʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʩʚʷʟʘʥʦ ʩ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ, 

ʫʭʫʜʰʝʥʠʝʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. 

ɼʦʤʠʥʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʡ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʯʚ ʩ ʥʝʡʪʨʘʣʴʥʦʡ ʨʝʘʢʮʠʝʡ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʫʚʣʘʞ-

ʥʝʥʠʝʤ; ʚ ʟʦʥʝ ʩʣʘʙʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠʭ ʜʦʣʷ ʥʝʩʢʦʣʴʢʦ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠ-

ʚʦʩʪʠ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʠ ʛʨʠʙʦʚ ʢ ʟʘʩʫʭʝ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʙʠʦʛʝʥʥʦʩʪʴ ʧʘʨʦʚʳʭ ʧʦʣʝʡ ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʟʘʣʝʞʴʶ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʨʳʭʣʝʥʠʝʤ, ʚʥʝʩʝʥʠʝʤ ʫʜʦʙʨʝʥʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ 

ʚʦʜʥʦ-ʚʦʟʜʫʰʥʦʛʦ ʨʝʞʠʤʘ, ʯʪʦ ʩʪʠʤʫʣʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʤʠʢʨʦʙʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʩʪʘʚʝ ʤʠʢʨʦʙʥʦʛʦ ʮʝʥʦʟʘ ʧʦʯʚ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʤʠʥʠʨʫʶʪ ʙʘʢ-

ʪʝʨʠʠ (68,7 %), ʜʦʣʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 30,8 %, ʤʠʢʨʦʤʠʮʝʪʦʚ ï 0,4 %. ɹʠʦʣʦʛʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʦʯʚ ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʝʪʩʷ ʦʪ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʢ ʟʦʥʝ ʩʣʘʙʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ: ʦʙʱʘʷ ʙʠʦʛʝʥʥʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʩʨʝʜʥʝʤ ʚ 2 ʨʘʟʘ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ (ʧʘʨ) ʧʦʚʳʰʘʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 2ï3 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʘʣʝ-

ʞʴʶ ʚʦ ʚʩʝʭ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ.  
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The article presents the results of a comparative study of the structure of ecological-trophic groups of 
microorganisms in arable and fallow soils of the forest-steppe zone of the Middle Volga region. It 
was found that in fallow ecosystems (meadow, forest) amylolytic microflora and actinomycetes pre-
dominate, which indicates the activation of humification and nitrogen immobilization processes. The 
maximum number of actinomycetes was recorded in forest soil (3135 thousand CFU/g), which is 2ï
3 times higher than in arable variants. The total biogenicity of fallow soils exceeds that of agricultural 
lands. The revealed differences in the structure of the microbial community can serve as diagnostic 
indicators of the degree of anthropogenic transformation and ecosystem stability 
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ɺʚʝʜʝʥʠʝ 
ʉʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʘʛʨʦ-

ʵʢʦʣʦʛʠʠ. ʄʠʢʨʦʙʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʦʯʚʳ, ʫʯʘʩʪʚʫʷ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 
ʢʨʫʛʦʚʦʨʦʪʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʤʫʩʘ, ʚʳʧʦʣʥʷʝʪ ʢʣʶʯʝʚʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ 
ʬʫʥʢʮʠʠ [1, 2]. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʦʚʣʝʯʝʥʠʝ ʟʝʤʝʣʴ ʚ ʩʝʣʴʩʢʦ-
ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ, ʠʟʤʝʥʷʝʪ ʩʪʨʫʢʪʫʨʫ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʠʢʨʦ-
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [3, 4]. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʧʘʭʦʪʥʳʭ ʠ ʟʘʣʝʞʥʳʭ 
ʧʦʯʚ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʚʳʷʚʠʪʴ ʠʥ-
ʜʠʢʘʪʦʨʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʦ-
ʪʨʦʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʘʭʦʪʥʳʭ ʠ ʟʘʣʝʞʥʳʭ ʧʦʯʚʘʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʨʝʜ-
ʥʝʛʦ ʇʦʚʦʣʞʴʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 2023 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘ-

ʩʪʠ. ʆʙʲʝʢʪʘʤʠ ʩʣʫʞʠʣʠ ʧʘʭʦʪʥʳʝ ʧʦʯʚʳ (ʯʠʩʪʳʡ ʧʘʨ, ʧʦʩʝʚʳ ʷʨʦʚʦʡ ʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʛʦ-
ʨʦʭʘ, ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʚʘʨʠʘʥʪ No-till), ʟʘʣʝʞʥʳʝ ʧʦʯʚʳ (ʣʫʛ, ʣʝʩ) ʠ ʩʦʣʦʥʮʝʚʘʪʳʝ ʢʦʤʧʣʝʢʩʳ. 
ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʣʦʝ 0ï30 ʩʤ ʤʝʪʦʜʦʤ ʢʦʥʚʝʨʪʘ ʚ ʥʘʯʘʣʝ, ʩʝʨʝʜʠʥʝ ʠ 
ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʩʝʚʘ ʥʘ ʵʣʝʢʪʠʚʥʳʝ 
ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ ï ʥʘ ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ (ʄʇɸ); ʘʤʠʣʦʣʠʪʠʯʝʩʢʠʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘʢʪʠʥʦʤʠʮʝʪʦʚ ï ʥʘ ʢʨʘʭʤʘʣʦ-ʘʤʤʠʘʯʥʳʡ ʘʛʘʨ (ʂɸɸ); ʤʠʢʨʦʤʠʮʝʪʦʚ ï ʥʘ 
ʩʨʝʜʫ ʏʘʧʝʢʘ. ʋʯʸʪ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʧʨʠ 27 Áʉ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʨʦʢʠ [5].  

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʚʳʧʦʣʥʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʚʘʨʠʘ-
ʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 
ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʠʭ ʘʢʪʠʚʥʦʩʪʠ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʯʚʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʪʝʨʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʵʪʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪ. ʇʦ ʚʩʝʤ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʘ ʦʩʦʙʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʫʛʣʝʨʦʜʥʦʛʦ ʮʠʢʣʘ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ: ʠʤʤʦʙʠʣʠʟʘ-
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ʪʦʨʳ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʫʛʣʝʨʦʜʘ (ʩʨʝʜʘ ʂɸɸ) ʘ ʪʘʢʞʝ ʛʝʪʝʨʦʪʨʦʬʥʳʝ ʘʤʤʦʥʠʬʠʢʘʪʦʨʳ, ʫʯʘʩʪ-
ʚʫʶʱʠʝ ʚ ʨʘʟʣʦʞʝʥʠʠ ʩʣʦʞʥʳʭ ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ ʚʧʣʦʪʴ ʜʦ ʘʤʤʦʥʠʷ (ʩʨʝʜʘ ʄʇɸ) ʠ ʘʢʪʠʥʦ-
ʤʠʮʝʪʳ, ʨʘʟʣʘʛʘʶʱʠʝ ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʦʯʚʳ ʜʦ ʧʨʦʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʨʝʜʥʷʷ ʟʘ ʚʝʛʝʪʘʮʠʶ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ (ʄʇɸ) ʚ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ ʚʘʨʴ-
ʠʨʦʚʘʣʘ ʦʪ 1789 ʜʦ 3514 ʪʳʩ. ʂʆɽ/ʛ, ʚ ʟʘʣʝʞʥʳʭ ï ʦʪ 1204 ʜʦ 2618 ʪʳʩ. ʂʆɽ/ʛ. ʅʘʠʙʦʣʴʰʠʝ 
ʟʥʘʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝʡ ʠ ʯʠʩʪʳʤ ʧʘʨʦʤ.  

ʏʠʩʣʝʥʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʢʦʚ (ʂɸɸ) ʚ ʟʘʣʝʞʥʳʭ ʧʦʯʚʘʭ ʜʦʩʪʠʛʘʣʘ 5715 ʪʳʩ. ʂʆɽ/ʛ (ʣʫʛ) 
ʠ 5266 ʪʳʩ. ʂʆɽ/ʛ (ʣʝʩ), ʯʪʦ ʚ 1,3ï1,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʘʭʦʪʥʳʤ ʚʘʨʠʘʥʪʘʤ. ʄʠ-
ʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʥʘ ʩʦʣʦʥʮʝʚʘʪʳʭ ʢʦʤʧʣʝʢʩʘʭ (1987ï2108 ʪʳʩ. ʂʆɽ/ʛ).  

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʢʦʚ ʚ ʟʘʣʝʞʥʳʭ ʧʦʯʚʘʭ ʫʢʘʟʳʚʘʝʪ ʥʘ ʘʢʪʠʚʥʦʝ 
ʨʘʟʣʦʞʝʥʠʝ ʫʛʣʝʚʦʜʦʚ ʠ ʠʤʤʦʙʠʣʠʟʘʮʠʶ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʩ 
ʫʩʪʦʡʯʠʚʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʩʚʝʞʝʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺ ʧʘʭʦʪʥʳʭ ʧʦʯʚʘʭ, ʛʜʝ ʨʝʛʫ-
ʣʷʨʥʦ ʚʥʦʩʷʪʩʷ ʫʜʦʙʨʝʥʠʷ ʠ ʧʨʦʚʦʜʠʪʩʷ ʦʙʨʘʙʦʪʢʘ, ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʦʮʝʩʩʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, 
ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʘʤʠʣʦʣʠʪʠʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫ-
ʶʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʘʛʨʦʛʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʤʝʱʘʝʪ ʙʘʣʘʥʩ ʚ ʩʪʦʨʦʥʫ ʤʠ-
ʥʝʨʘʣʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [3, 4, 6]. 

ʅʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʦʪʤʝʯʝʥʘ ʚ ʣʝʩʥʦʡ ʧʦʯʚʝ (3135 ʪʳʩ. ʂʆɽ/ʛ), 
ʯʪʦ ʚ 2ï3 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʷ ʚ ʧʘʭʦʪʥʳʭ ʚʘʨʠʘʥʪʘʭ. ɸʢʪʠʥʦʤʠʮʝʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 
ʚ ʛʫʤʠʬʠʢʘʮʠʠ ʠ ʩʠʥʪʝʟʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; ʠʭ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʣʝʩʥʦʡ 
ʧʦʜʩʪʠʣʢʝ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʣʦʞʝʥʠʝʤ ʣʠʛʥʠʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ. 

ʄʠʢʨʦʤʠʮʝʪʳ ʚ ʩʨʝʜʥʝʤ ʟʘ ʚʝʛʝʪʘʮʠʶ ʚʘʨʴʠʨʦʚʘʣʠ ʦʪ 14 ʜʦ 27 ʪʳʩ. ʂʆɽ/ʛ. ɺ ʩʦʣʦʥʮʝ-
ʚʘʪʳʭ ʧʦʯʚʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʜʦʣʠ, ʯʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʴʰʝʡ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʨʠʙʦʚ ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʫʩʣʦʚʠʷʤ (ʟʘʩʦʣʝʥʠʝ, ʥʝʜʦʩʪʘʪʦʢ ʚʣʘʛʠ) ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʙʘʢʪʝʨʠʷʤʠ. ɺ ʮʝʣʦʤ, ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʣʝʩʥʦʡ ʠ ʣʫʛʦʚʦʡ ʧʦʯʚʘʭ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʦʞʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ 
ʩʫʢʮʝʩʩʠʠ. 

ʉʫʤʤʘʨʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚʩʝʭ ʫʯʪʸʥʥʳʭ ʛʨʫʧʧ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʦʙʱʘʷ ʙʠʦʛʝʥʥʦʩʪʴ) ʚ 
ʟʘʣʝʞʥʳʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 7206 ʪʳʩ. ʂʆɽ/ʛ, ʯʪʦ ʥʘ 9 % ʚʳʰʝ, ʯʝʤ ʚ ʧʘʭʦʪʥʳʭ (6589 
ʪʳʩ. ʂʆɽ/ʛ). ʅʘ ʩʦʣʦʥʮʘʭ ʙʠʦʛʝʥʥʦʩʪʴ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ï 4424 ʪʳʩ. ʂʆɽ/ʛ. 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ ʦʙʱʘʷ ʙʠʦʛʝʥʥʦʩʪʴ ʟʘʣʝʞʥʳʭ ʧʦʯʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʭʨʘʥʝʥʠʠ ʫʩʪʦʡ-
ʯʠʚʦʛʦ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʵʢʦʣʦʛʦ-ʪʨʦʬʠʯʝʩʢʠʤ ʛʨʫʧʧʘʤ [7, 8].  

ʇʦʩʢʦʣʴʢʫ ʯʝʨʥʦʟʝʤʳ ʷʚʣʷʶʪʩʷ ʧʣʦʜʦʨʦʜʥʳʤʠ, ʫʩʪʦʡʯʠʚʳʤʠ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ 
ʚʳʩʦʢʦ ʙʫʬʝʨʥʳʤʠ ʧʦʯʚʘʤʠ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʦʚʳʭ ʚʝʱʝʩʪʚ, ʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʧʪʠʤʘʣʴʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʝʟʢʦ ʠʟʤʝʥʠʪʴ 
ʠʣʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʩʫʟʠʪʴ ʩʦʩʪʘʚ ʤʠʢʨʦʙʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʟʘ ʩʯʝʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. ʆʜʥʘʢʦ ʟʘʜʘʯʘ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʨʝʫʤʥʦʞʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷ-
ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʜʣʷ  ʩʙʝʨʝʞʝʥʠʷ ʠ ʩʧʘʩʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʯʚʝʥ-
ʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ [4]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 2023 ʛʦʜʘ  
ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʫʛʣʝʨʦʜʥʦʛʦ ʮʠʢʣʘ, ʦʩʦʙʝʥʥʦ ʘʤʤʦʥʠʬʠʢʘʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ 
ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʚʝʞʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʩʫʜʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʙʝʜʥʦʡ ʠ ʩʨʝʜʥʝʡ ʦʙʦʛʘʱʝʥʥʦʩʪʠ ʧʦʯʚʳ ʜʘʥʥʦʡ  ʤʠʢʨʦʬʣʦʨʦʡ ʧʦ ɼ.ɻ. ɿʚʷʛʠʥʮʝʚʫ. ʏʠʩʣʝʥ-
ʥʦʩʪʴ ʘʤʠʣʦʣʠʪʠʢʦʚ ʚ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʦʪʥʦʩʠʪʩʷ ʢ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ, ʘ ʚ ʧʦʯʚʘʭ ʩʝʣʴʭʦʟʥʘʟʥʘ-
ʯʝʥʠʷ ï ʙʝʜʥʘʷ. ʇʦʯʚʳ ʧʦʜ ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʠ ʤʠʨʦʤʠʮʝʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʯʚʘʤʠ ʜʨʫʛʠʭ ʵʢʦʩʠʩʪʝʤ.  
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The Agrometeorological Information Territory System (AmITS) is described for providing complex 

diagnostics of soil and agroclimatic resources of the territory and assessing its natural agricultural 

potential based on modeling the actual potential yield of grain crops at the nodes of a nominal spatial 
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ʄʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ ï ʵʪʦ ʩʠʩʪʝʤʘ ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ [1]. ɼʣʷ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
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ʧʣʦʜʦʨʦʜʠʷ, ʚʳʷʚʣʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʢʘʞʜʦʛʦ ʧʦʣʷ, ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʩʫʙʲʝʢʪʘ ʈʌ [2]. 

ʂʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʪʨʝʙʫʝʪʩʷ ʚ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʟʠʠ ʠ ʜʝʬʣʷʮʠʠ, ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʙʘʣʘʥʩʘ ʧʦʯʚ, ʢʘʤʝ-

ʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʳ ʚ ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʟʦʥʘʭ ʠ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ. ʕʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʜʥʦʛʦ ʘʛʨʦʧʦʪʝʥʮʠʘʣʘ (ʇɸʇ) ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝ-

ʤʝʣʴ.  

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ. ʄʝʪʦʜʠʢʠ ʝʝ ʦʮʝʥʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʚʢʣʶʯʘʝʤʳʭ ʚ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʜʝʪʘʣʠʟʘʮʠʝʡ ʦʧʠʩʘʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩ-

ʪʝʥʠʡ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʦʜʝʣʝʡ [3,4]. ʀʩʧʦʣʴʟʫ-

ʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʝ ʦʙʦʙʱʝʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʝʛʨʝʩʩʠʠ, ʬʠʟʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘ-

ʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʯʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩ-

ʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʜʠʥʘʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʫʨʦ-

ʞʘʡʥʦʩʪʠ (ɼɺʋ) ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ [5]. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʧʨʠʨʦʜʥʦʛʦ ʘʛʨʦʧʦʪʝʥʮʠʘʣʘ ʨʘʟʨʘʙʦʪʘʥʘ çɸʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʪʝʨʨʠʪʦʨʠʠè (ɸʤʀʉʊ). ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʟʦʤʘʩʰʪʘʙʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥ-

ʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʬʘʢʪʦʨʦʚ ʚ ʫʟʣʘʭ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʦʩʨʝʜʥʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʟʝʤʝʣʴʥʳʭ ʢʦʥʪʫʨʘʭ [6]. 

ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ʇʂ ɸʤʀʉʊ), ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ, ʦʩʫʱʝʩʪʚʣʷʷ ʚʳʙʦʨʢʫ ʠʟ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʥʘ ʨʘʩʯʝʪ, ʤʦʜʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʠ ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ. ʍʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʝ 

ʜʘʥʥʳʭ ʦʨʛʘʥʠʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʛʨʠʜ-ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʩʦʚʤʝʱʝʥʥʳʭ ʩʣʦʝʚ ʠʥʬʦʨʤʘʮʠʠ 

ʩ ʢʦʦʨʜʠʥʘʪʥʦʡ ʧʨʠʚʷʟʢʦʡ (ʨʠʩ. 1).  

ɺ ʙʘʟʫ ʜʘʥʥʳʭ ʚʥʝʩʝʥʳ ʩʚʝʜʝʥʠʷ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʯʚʝʥ-

ʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʢʣʠʤʘʪʝ, ʩʪʘʪʠʩʪʠʢʝ ʫʨʦʞʘʡʥʦʩʪʠ. ʕʪʦ ʢʘʨʪʳ ʘʜ-

ʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʝʣʝʥʠʷ, ʣʘʥʜʰʘʬʪʘ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʦʧʦʛʨʘʬʠʠ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʯʚ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʪʠʧʦʚ, ʧʨʠʨʦʜʥʦ-ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘ-

ʥʠʷ, ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ, ʪʘʙʣʠʮʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʢʫʣʴʪʫʨ ʠ ʜʨʫʛʠʝ ʤʘʪʝʨʠʘʣʳ.  

ɻʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʝʪ ʢʘʨʪʘ ʧʦʯʚ ʤʘʩʰʪʘʙʘ 1:300000. ʉʦʟʜʘʥ ʰʘʙʣʦʥ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʢʘʨʪʳ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ï ʢʚʘʜʨʘʪ, ʢʘʞʜʘʷ ʩʪʦʨʦʥʘ ʢʦ-

ʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʥʝʡʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ 370 ʢʤ. ʆʩʥʦʚʥʳʤ ʨʝʧʝʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʪʦʯʢʝ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 53,15Áʩ.ʰ. ʠ 50,27Áʚ.ʜ. ʀʩʧʦʣʴʟʫʷ ʨʘʩʪʨʦ-

ʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʣʦʞʢʠ, ʩ ʧʦʤʦʱʴʶ ʩʢʘʥʝʨʘ ʩʦʟʜʘʥʳ ʪʦʯʝʯʥʳʝ, ʣʠʥʝʡʥʳʝ ʠ 

ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʠ ʨʘʟʤʝʱʝʥʠʝ ʤʝʪʝʦʩʪʘʥʮʠʡ ʩ ʧʨʠ-

ʚʷʟʢʦʡ ʢ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʝ, ʘ ʪʘʢʞʝ ʬʘʡʣʳ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ ʢʘʨʪʳ. ɸʥʘʣʠʟ ʛʨʘʬʠ-

ʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʳʧʦʣʥʝʥ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 370*370 ʢʤ (136900 ʢʤ2). ɺ 

ʵʪʠʭ ʛʨʘʥʠʮʘʭ ʥʘ ʢʘʨʪʝ ʧʦʯʚ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 296 ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ (ʧʦʯʚʝʥʥʳʭ ʢʦʥʪʫ-

ʨʦʚ) ʠ 55 ʧʫʥʢʪʦʚ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦʮʝʜʫʨʝ ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

 

ʈʘʙʦʪʘ ʩ ʢʘʨʪʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʫʟʣʘʭ ʨʝʛʫʣʷʨʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʩ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 10 ʢʤ. ʇʘʨʘʤʝʪʨʘʤ ʧʦʯʚʳ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʛʦ ʪʠʧʘ ʧʦʯʚʳ ʧʦʣʠʛʦʥʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʢʘʨʪʝ ʧʦʯʚ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ, ʩʦʜʝʨʞʘ-

ʥʠʝ ʛʫʤʫʩʘ, ʚʣʘʞʥʦʩʪʴ ʟʘʚʷʜʘʥʠʷ, ʥʘʠʤʝʥʴʰʘʷ ʠ ʧʦʣʥʘʷ ʚʣʘʛʦʝʤʢʦʩʪʴ, ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘ-

ʮʠʠ ʚʣʘʛʠ ʧʦ ʩʣʦʷʤ ʧʦʯʚʳ. 

ʇʘʨʘʤʝʪʨʳ ʢʣʠʤʘʪʘ ʟʘʜʘʶʪʩʷ ʧʦ ʤʝʩʷʮʘʤ, ʠʤʝʶʪ ʢʦʦʨʜʠʥʘʪʥʫʶ ʧʨʠʚʷʟʢʫ, ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʫʶ ʨʘʩʧʦʣʦʞʝʥʠʶ ʧʫʥʢʪʦʚ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ. ɺ ʫʟʣʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ ʦʥʠ ʚʳʯʠʩ-

ʣʷʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦ ʜʘʥʥʳʤ 3-4 ʙʣʠʞʘʡʰʠʭ ʩʪʘʥʮʠʡ ʚ ʨʘʜʠʫʩʝ 100 ʢʤ (ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʢʘʨʪʳ ï 1-2 ʩʪʘʥʮʠʡ) ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦ ʚʟʚʝʰʝʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʢʣʶʯʘʶʪ ʩʫʤʤʳ ʌɸʈ, ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʚʳʰʝ 10Áʉ, ʜʝʬʠʮʠʪʦʚ ʚʣʘʞʥʦʩʪʠ 

ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩ ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ, ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʚ ʘʧʨʝʣʝ 

ʠ ʘʚʛʫʩʪʝ, ʤʠʥʠʤʘʣʴʥʘʷ ʟʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ ʥʘ ʛʣʫʙʠʥʝ ʫʟʣʘ ʢʫʱʝʥʠʷ. 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʫʟʣʘʭ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʝʪʢʠ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʦʜʝʣʴʥʳʡ ʨʘʩʯʝʪ ɼɺʋ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʳ ʦʟʠ-

ʤʦʡ ʠ ʷʨʦʚʦʡ, ʷʯʤʝʥʷ ʷʨʦʚʦʛʦ). ʈʘʩʯʝʪʥʳʡ ʙʣʦʢ ʩʠʩʪʝʤʳ ɸʤʀʉʊ ʩʦʩʪʦʠʪ ʠʟ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʩʪʝʥʠʡ ʠ ʫʨʦʞʘʡʥʦʩʪʠ, ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʦʮʝʥʢʠ ʧʦʣʝʚʦʡ ʚʩʭʦʞʝʩʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʧʦʩʣʝ ʧʝʨʝʟʠʤʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ 
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ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɼɺʋ ʠ ʝʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʢʦʪʦʨʳʝ ʥʘ 5% ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʦʪʨʘʞʘʶʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʯʚ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʲʝʢʪʦʚ ʩ 

ʧʣʦʱʘʜʴʶ ʤʝʥʝʝ 100 ʢʤ2 ʠ ʤʝʟʦʢʣʠʤʘʪʠʯʝʩʢʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʨʘʟʤʝʨʦʤ ʚʦʟʤʫʱʝʥʠʡ 10-100 ʢʤ.  

ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʝʪʥʦʡ ʤʝʪʦʜʠʢʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ɸʤʀʉʊ ʚ 

ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ-

ʨʦʜʥʦʛʦ ʘʛʨʦʧʦʪʝʥʮʠʘʣʘ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʛʝʥʝʨʘʣʠʟʘ-

ʮʠʷ ʧʦʣʫʯʝʥʥʦʡ ʦʮʝʥʢʠ ɼɺʋ ʚ ʟʝʤʝʣʴʥʳʭ ʢʦʥʪʫʨʘʭ. 

ɻʝʥʝʨʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʫ-

ʱʝʩʪʚʣʷʣʘʩʴ ʧʦ 9-40 ʪʦʯʢʘʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ɼɺʋ ʚ ʟʘʜʘʥʥʳʭ ʢʦʥʪʫʨʘʭ (ʨʘʡʦ-

ʥʦʚ) ʢʘʢ ʥʦʨʤʘʪʠʚʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ.  

ʆʙʲʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ, ʥʘʙʦʨ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʨʘʙʦʪʘ ʩ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʚ ʟʘʜʘʥʥʳʭ ʢʦʥʪʫʨʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ɸʤʀʉʊ ʢʘʢ ʟʝʤʝʣʴʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠ-

ʩʪʝʤʫ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʮʝʣʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  ɺ ʯʘʩʪ-

ʥʦʩʪʠ, ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʥʠʪʠʨʦʚʢʫ ʟʝʤʝʣʴ, 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʢʫ ʩʠ-

ʩʪʝʤʳ ʤʝʨ ʧʦ çʚʧʠʩʳʚʘʥʠʶè ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʠʟʤʝʥʷʶʱʠʝʩʷ ʫʩʣʦʚʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʦʙʦʩʥʦʚʘʥʠʶ ʤʝʣʠʦʨʘʮʠʠ ʫʛʦʜʠʡ.  

ɺʩʝ ʵʪʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʩʥʦʚʦʡ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʢʦʨʨʝʢ-

ʪʠʨʦʚʢʠ ʧʣʘʥʦʚ ʠ ʩʭʝʤ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ, ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʘʜʘʩʪʨʦʚʦʡ ʦʮʝʥʢʠ ʟʝʤʝʣʴ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʘʛʨʦʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 
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ʉʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʘʛʨʦʥʦʤʠʠ ʠ ʵʢʦʣʦʛʠʠ. ʊʨʘʜʠʮʠʦʥ-

ʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ, ʪʘʢʠʝ ʢʘʢ ʚʩʧʘʰʢʘ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʳ, ʩʥʠʞʝʥʠʶ 

ʝʝ ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʭʫʜʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʠʩʪʝʤʳ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʳʝ ʧʦʜʭʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʭʨʘʥʝʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜ-

ʰʘʬʪʦʚ. 
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Tillage systems play a key role in agronomy and ecology. Traditional cultivation methods, such as 

plowing, can lead to soil degradation, reduced fertility, and environmental degradation. In recent dec-

ades, minimum and zero tillage systems have become widespread as alternative approaches that help 

conserve resources and increase the sustainability of agricultural landscapes. 
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ʉʠʩʪʝʤʳ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ 

ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʫʣʫʯʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʕʪʠ ʤʝʪʦʜʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʥʠʞʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʥʘ ʧʦʯʚʫ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʣʫʯʰʝʥʠʶ ʝʝ ʩʪʨʫʢʪʫʨʳ, ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʥʠ-

ʞʝʥʠʶ ʵʨʦʟʠʠ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʠʭ ʩʠʩʪʝʤ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠ-

ʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʤʝʩʪʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ [1]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʫ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʠʟʤʝʥʝ-

ʥʠʝ ʢʣʠʤʘʪʘ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʙʦʣʝʟʥʠ. ʋʩʪʦʡʯʠʚʳʝ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʩʧʦʩʦʙʥʳ ʧʦʜ-

ʜʝʨʞʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʟʜʦʨʦʚʴʝ ʵʢʦʩʠʩʪʝʤ [2]. 

ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʢʨʘʱʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʦʧʝʨʘʮʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʦʯʚʳ ʠ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. 

ʅʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʯʪʦ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʦʯʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ (Mini-till) ʠ ʥʫʣʝʚʦʡ (No-till) ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʟʘʩʫʰʣʠʚʳʭ 

ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʤʝʥʘ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ, ʘ ʧʝʨʝʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʛʨʦ-

ʵʢʦʩʠʩʪʝʤʦʡ. ɺ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʵʪʠ ʤʝʪʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʵʢʦ-

ʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ɺ ʩʫʭʠʭ ʟʦʥʘʭ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ. ʄʠʥʠʤʠʟʘʮʠʷ ʦʙʨʘʙʦʪʢʠ ʨʘʜʠ-

ʢʘʣʴʥʦ ʤʝʥʷʝʪ ʚʦʜʥʳʡ ʙʘʣʘʥʩ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ (ʤʫʣʴʯʘ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʩʦʟʜʘʶʪ 

ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ, ʢʦʪʦʨʳʡ ʩʥʠʞʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʦʝ ʠʩʧʘʨʝʥʠʝ ʚʦʜʳ. 

ʉʪʝʨʥʷ ʫʜʝʨʞʠʚʘʝʪ ʩʥʝʛ ʟʠʤʦʡ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʝʛʦ ʩʜʫʚʘʥʠʝ ʚ ʙʘʣʢʠ ʠ ʦʚʨʘʛʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʣʫʯʰʠʡ ʟʘʧʘʩ ʚʣʘʛʠ ʢ ʚʝʩʥʝ. ɹʣʘʛʦʜʘʨʷ ʩʦʭʨʘʥʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ (ʭʦʜʦʚ ʯʝʨʚʝʡ ʠ ʧʦʨ 

ʦʪ ʩʛʥʠʚʰʠʭ ʢʦʨʥʝʡ), ʚʦʜʘ ʦʪ ʣʠʚʥʝʡ ʚʧʠʪʳʚʘʝʪʩʷ ʚ ʧʦʯʚʫ, ʘ ʥʝ ʩʪʝʢʘʝʪ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʪʢʘʟ 

ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʛʣʫʙʦʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʚ ʩʫʭʠʭ ʠ ʧʦʣʫʩʫʭʠʭ ʟʦʥʘʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʤʝʭʘʥʠʟʤʦʤ ʙʦʨʴʙʳ ʩ ʜʝʛʨʘʜʘʮʠʝʡ ʠ ʵʨʦʟʠʝʡ ʧʦʯʚʳ [3, 4].  

ʊʘʢʞʝ ʤʥʦʛʠʝ ʫʯʝʥʳʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʤʝʜʣʷʝʪ ʤʠʥʝʨʘʣʠʟʘ-

ʮʠʶ ʦʨʛʘʥʠʢʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʛʨʦʣʘʥʜʰʘʬʪ ʧʨʝʚʨʘʱʘʝʪʩʷ ʠʟ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʝʛʦ 

ʧʦʛʣʦʪʠʪʝʣʴ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʣʘʥʜ-

ʰʘʬʪ. ʇʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʳʙʨʦ-

ʩʦʚ ʠ ʵʢʦʥʦʤʠʠ ʨʝʩʫʨʩʦʚ. ʇʝʨʝʭʦʜ ʢ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ ʚ ʟʘʩʫʰʣʠʚʳʭ 

ʠ ʧʦʣʫʟʘʩʫʰʣʠʚʳʭ ʟʦʥʘʭ ʧʨʝʚʨʘʱʘʝʪ ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʘʛʨʦʮʝʥʦʟ ʚ ʫʩʪʦʡʯʠʚʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ, 

ʩʧʦʩʦʙʥʳʡ ʩʘʤʦʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʟʘʩʫʭʘʤ [5, 6]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʧʣʶʩʳ, ʧʝʨʝʭʦʜ ʥʘ No-till ʚ ʩʫʭʠʭ ʟʦʥʘʭ ʠʤʝʝʪ ʩʚʦʠ ʩʣʦʞʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʘʭ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ 

ʧʘʪʦʛʝʥʳ ʠ ʚʨʝʜʠʪʝʣʠ, ʯʪʦ ʥʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʛʝʨʙʠʮʠʜʦʚ.  

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ No-till (ʥʫʣʝʚʘʷ ʦʙʨʘʙʦʪʢʘ) ʠ Mini-till (ʤʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ) ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠʤʝʝʪ ʩʚʦʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʟʘʩʫʰʣʠʚʳʭ ʟʦʥ, ʟʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʩʙʝʨʝʞʝʥʠʝ ʚʣʘʛʠ, 

ʥʦ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʢʨʫʛʦʚʦʨʦʪʦʤ ʧʠʪʘ-

ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [7]. 

ɺ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʟʦʥʝ, ʛʜʝ ʟʠʤʳ ʙʳʚʘʶʪ ʩʫʨʦʚʳʤʠ, ʘ ʣʝʪʦ - ʫʤʝʨʝʥʥʦ ʪʝʧ-

ʣʳʤ ʤʦʱʥʳʡ ʩʣʦʡ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠ 
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ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʨʘʙʦʪʘʝʪ ʢʘʢ ʠʟʦʣʷʪʦʨ. ɺʝʩʥʦʡ ʪʘʢʠʝ ʧʦʯʚʳ ʧʨʦʛʨʝʚʘʶʪʩʷ ʤʝʜʣʝʥ-

ʥʝʝ, ʯʪʦ ʤʦʞʝʪ ʩʜʚʠʛʘʪʴ ʩʨʦʢʠ ʩʝʚʘ. ʆʜʥʘʢʦ ʟʠʤʦʡ ʤʫʣʴʯʘ ʟʘʱʠʱʘʝʪ ʧʦʯʚʫ ʦʪ ʛʣʫʙʦʢʦʛʦ ʧʨʦ-

ʤʝʨʟʘʥʠʷ, ʩʦʭʨʘʥʷʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ. 

ʋʤʝʨʝʥʥʳʡ ʢʣʠʤʘʪ ʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʝʟʦʬʘʫʥʳ (ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ) ʠ ʤʠʢʦ-

ʨʠʟʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʚʩʧʘʰʢʝ ʫʥʠʯʪʦʞʘʶʪʩʷ. ɺ ʫʩʣʦʚʠʷʭ No-till ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʛʨʠʙʥʠʮʘ 

(ʤʠʢʦʨʠʟʘ), ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʨʘʩʪʝʥʠʷʤ ʜʦʙʳʚʘʪʴ ʬʦʩʬʦʨ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʧʦʚʳʰʘʷ ʠʭ ʠʤ-

ʤʫʥʠʪʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʩʫʭʠʭ ʟʦʥʘʭ No-till - ɻ ʪʦ ʚʦʧʨʦʩ ʚʳʞʠʚʘʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʪʦ ʚ ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʟʦʥʘʭ ʵʪʦ ʚʦʧʨʦʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʜʦʣʛʦʩʨʦʯ-

ʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ. ɻʣʘʚʥʳʤ ʚʳʟʦʚʦʤ ʟʜʝʩʴ ʦʩʪʘʝʪʩʷ ʙʦʨʴʙʘ ʩ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝʤ ʠ 

ʙʦʣʝʟʥʷʤʠ ʥʘ ʬʦʥʝ ʦʙʱʝʛʦ ʫʣʫʯʰʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚʳ [8, 9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʳ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠ-

ʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʧʦʚʳ-

ʰʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʜʥʘʢʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʢʘʞʜʦʡ 

ʟʦʥʳ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʠʩʪʝʤʳ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʥʫʣʝʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʬʬʝʢʪʠʚʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ 

ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ, ʫʚʝʣʠʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʟʘʩʫʰʣʠʚʳʭ ʨʝʛʠʦʥʘʭ ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʪʫ-

ʧʘʶʪ ʢʘʢ ʩʨʝʜʩʪʚʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ɺ ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪʘʭ ʦʥʠ 

ʩʣʫʞʘʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʥʝʨʛʦʟʘ-

ʪʨʘʪ. ʆʙʱʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʜʣʷ ʚʩʝʭ ʟʦʥ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠʟ ʩʦ-

ʩʪʦʷʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʚ ʩʦʩʪʦʷʥʠʝ ʨʝʛʝʥʝʨʘʮʠʠ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 
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ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 

ʋɼʂ 528 
 ʊʈɸʅʉʌʆʈʄɸʎʀʗ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ ʉɸʄɸʈʉʂʆʁ ʃʋʂʀ  

ʇʆɼ ɺʃʀʗʅʀɽʄ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ 
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ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʉʘʤʘʨʩʢʦʡ 

ʃʫʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʤʝʪʦʜʦʚ ʛʝʦʤʦʨʬʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʩʦ-

ʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, ʚʳʩʪʫʧʘʶʪ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʘʷ 

ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʨʘʥʛʦʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ 

(ɟ> 0,65ï0,78). ʇʨʝʜʣʦʞʝʥ ʧʨʦʝʢʪ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʟ-

ʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʛʨʦʣʘʥʜʰʘʬʪ, ʉʘʤʘʨʩʢʘʷ ʃʫʢʘ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, 

ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʵʨʦʟʠʷ ʧʦʯʚ, ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ɻʀʉ-

ʪʝʭʥʦʣʦʛʠʠ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʦ 
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ɺʚʝʜʝʥʠʝ. ʉʘʤʘʨʩʢʘʷ ʃʫʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɽʝ ʩʦʚʨʝʤʝʥʥʳʡ ʦʙʣʠʢ ï ʨʝʟʫʣʴʪʘʪ ʪʳʩʷʯʝʣʝʪʥʝʡ ʠʩʪʦʨʠʠ ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʦʩʚʦʝʥʠʷ, ʚʢʣʶʯʘʚʰʝʡ ʩʤʝʥʫ ʩʢʦʪʦʚʦʜʯʝʩʢʠʭ ʠ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʧʝʨʠʦʜʳ ʘʢʪʠʚ-

ʥʦʡ ʢʦʣʦʥʠʟʘʮʠʠ ʠ ʟʘʧʫʩʪʝʥʠʷ [3]. ɸʨʭʝʦʣʦʛʦ-ʧʦʯʚʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʩʝʤʠ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʮʠʢʣʘʭ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʪʳʩʷʯʝʣʝʪʠʝ, ʢʘʞ-

ʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʝʨʠʦʜʘʤ ʘʢʪʠʚʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠʣʠ ʜʝʧʦʧʫʣʷ-

ʮʠʠ [2]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʧʨʠʦʙʨʝʣʘ ʚ ʧʦʩʪʩʦ-

ʚʝʪʩʢʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ð ʜʝʧʦʧʫʣʷʮʠʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦ-

ʩʪʠ, ʧʨʠʚʘʪʠʟʘʮʠʷ ʟʝʤʝʣʴ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ ʉʘʤʘʨʩʢʦ-ʊʦʣʴʷʪʪʠʥʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ ï 

ʜʦʩʪʠʛʣʠ ʤʘʩʰʪʘʙʦʚ, ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʛʣʫʙʠʥʝ ʚʦʟ-

ʜʝʡʩʪʚʠʷ. ʇʦ ʜʘʥʥʳʤ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʧʦʪʝʨʷ ʛʫʤʫʩʘ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,7 ʪ/ʛʘ, ʘ ʥʘ ʵʨʦʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʝʚʳʰʘʝʪ 1 ʪ/ʛʘ [7]. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʨʘʥʩʬʦʨ-

ʤʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ 

ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ ʟʝʤʣʝʧʦʣʴ-

ʟʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙ-

ʥʦʩʪʠ ʣʦʢʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ (ʧʨʘʚʦʙʝʨʝʞʴʝ ɺʦʣʛʠ, ʨʘʡʦʥ 

ɾʠʛʫʣʝʡ) ʚ ʛʨʘʥʠʮʘʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɺʦʣʞʩʢʦʛʦ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʉʘ-

ʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʷ ʪʝʨʨʠʪʦʨʠʶ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʘʤʘʨʩʢʘʷ ʃʫʢʘè. ʆʙʱʘʷ ʧʣʦ-

ʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ï 134,8 ʪʳʩ. ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ï 52,3 

ʪʳʩ. ʛʘ [1]. 

ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʢʘʢ ʬʘʢʪʦʨ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʄʝʪʦʜʘʤʠ ʛʝʦʤʦʨʬʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʉʘʤʘʨʩʢʘʷ ʃʫʢʘ ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 1-ʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʙʘʟʠʩʦʤ ʵʨʦʟʠʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ [2]. 

ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ 
ʇʦʢʘʟʘʪʝʣʴ ʇʨʠʚʦʣʞʩʢʘʷ 

ʟʦʥʘ 

ʎʝʥʪʨʘʣʴʥʘʷ 

ʟʦʥʘ 

ʊʝʨʨʘʩʦʚʳʝ 

ʫʯʘʩʪʢʠ 

ʉʨʝʜʥʷʷ ʢʨʫʪʠʟʥʘ ʩʢʣʦʥʦʚ (GA), Á 8,4 Ñ 2,1 3,2 Ñ 1,8 1,5 Ñ 0,9 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʨʫʪʠʟʥʘ, Á 24,7 11,3 4,2 

ɼʦʣʷ ʩʢʣʦʥʦʚ > 5Á, % 67,3 28,6 8,4 

ʉʨʝʜʥʷʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʢʨʠʚʠʟʥʘ, 10 į 

ʤ ĭ 

2,4 (ʚʳʧʫʢʣʳʝ) -1,8 (ʚʦʛʥʫʪʳʝ) -0,6 (ʩʣʘʙʦʚʦʛʥʫ-

ʪʳʝ) 

ʀʥʩʦʣʷʮʠʷ, ʢɺʪĿʯ/ʤĮĿʛʦʜ 1240-1560 1120-1340 1080-1220 

 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʜʫʱʠʤʠ ʧʨʝʜʠʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʠʟ-

ʤʝʥʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʳʩʪʫʧʘʶʪ ʩʦʚʤʝʩʪʥʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠ ʚʘʞʥʘʷ ʧʣʦ-

ʱʘʜʴ ʚʦʜʦʩʙʦʨʘ (ʦʧʠʩʳʚʘʶʱʘʷ ʪʝʨʤʦʨʝʞʠʤ ʩʢʣʦʥʦʚ ʠ ʦʩʚʝʱʝʥʥʦʩʪʴ). ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʘʥʛʦ-

ʚʦʡ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ ʜʣʷ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʘʚʣʷʶʪ ɟ = 0,65ï0,78 ʧʨʠ p <0,01. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [8]. 
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ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜ-

ʥʦʨʦʜʥʦʩʪʴʶ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʦʞʥʦʩʪʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ ʨʝ-

ʣʴʝʬʘ. ʌʦʥʦʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʳʩʪʫʧʘʶʪ [7]: 

¶ ʯʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ ï 39,3% (ʥʘ ʚʳʧʦʣʦʞʝʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ); 

¶ ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ ï 58,3% (ʥʘ ʩʢʣʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ); 

¶ ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ï 2,4%. 

ʊʘʙʣʠʮʘ 2 

ɸʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʯʚ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ 
ʇʘʨʘʤʝʪʨ ʏʝʨʥʦʟʝʤʳ ʪʠʧʠʯʥʳʝ 

(ʚʦʜʦʨʘʟʜʝʣʳ) 

ʏʝʨʥʦʟʝʤʳ ʶʞʥʳʝ 

(ʩʢʣʦʥʳ) 

ʇʦʯʚʳ ʧʦʡ-

ʤʝʥʥʳʝ 

ʄʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ, ʩʤ 

52-68 38-47 28-35 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, % 6,2-7,8 4,3-5,6 3,1-4,2 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʈ ʆ , 

ʤʛ/ʢʛ 

98-124 76-92 112-145 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʂ ʆ, 

ʤʛ/ʢʛ 

186-212 154-178 134-158 

ʇʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ, ʛ/ʩʤį 1,12-1,24 1,28-1,36 1,18-1,26 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʠ, ʤʤ/ʤʠʥ 

1,8-2,4 1,2-1,6 2,2-3,0 

 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʯʚʳ ʩʢʣʦʥʦʚʳʭ ʫʯʘʩʪʢʦʚ (ʯʝʨʥʦʟʝʤʳ ʶʞʥʳʝ) ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ ʧʨʦʬʠʣʷ, ʧʦʥʠʞʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʫʭʫʜ-

ʰʝʥʥʳʤʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳʤʠ ʢ ʵʨʦʟʠʦʥʥʳʤ 

ʧʨʦʮʝʩʩʘʤ ʧʨʠ ʥʝʨʝʛʫʣʠʨʫʝʤʦʤ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʠʭ ʦʪʨʘʞʝʥʠʝ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʝ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʘ 1987ï2024 ʛʛ. ʠ ʤʘʪʝʨʠʘʣʦʚ 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ: 

ʊʘʙʣʠʮʘ 3 

ɼʠʥʘʤʠʢʘ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ (1987-2024 ʛʛ.) 
ʂʘʪʝʛʦʨʠʷ ʟʝʤʝʣʴ 1987 1998 2010 2024 ʀʟʤʝʥʝʥʠʝ 

ʇʘʰʥʷ, ʪʳʩ. ʛʘ 41,6 28,3 19,7 16,8 -59,6% 

ʇʘʩʪʙʠʱʘ ʠ ʩʝʥʦʢʦʩʳ, ʪʳʩ. ʛʘ 24,8 31,2 28,4 22,3 -10,1% 

ʃʝʩʥʳʝ ʟʝʤʣʠ, ʪʳʩ. ʛʘ 42,1 44,6 48,3 49,2 +16,9% 

ɿʘʣʝʞʠ, ʪʳʩ. ʛʘ 2,3 11,7 14,2 8,5 +269,6% 

ɿʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪʳʩ. ʛʘ 5,2 5,8 7,6 12,4 +138,5% 

ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʟʝʤʣʠ, ʪʳʩ. ʛʘ 1,8 2,4 4,1 6,2 +244,4% 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ 3 ʧʦʢʘʟʘʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ: 

1. ʉʦʢʨʘʱʝʥʠʝ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ ʥʘ 59,6% (24,8 ʪʳʩ. ʛʘ) ʩ ʧʝʨʝʭʦʜʦʤ ʯʘʩʪʠ ʟʝʤʝʣʴ ʚ ʟʘ-

ʣʝʞʠ ʠ ʧʦʜ ʣʝʩʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ. 

2. ʈʦʩʪ ʧʣʦʱʘʜʠ ʟʘʣʝʞʝʡ ʜʦʩʪʠʛ ʤʘʢʩʠʤʫʤʘ ʚ 2010 ʛ. (14,2 ʪʳʩ. ʛʘ), ʟʘʪʝʤ ʥʘʯʘʣ ʩʦʢʨʘ-

ʱʘʪʴʩʷ ʟʘ ʩʯʝʪ ʚʦʚʣʝʯʝʥʠʷ ʚ ʢʦʪʪʝʜʞʥʫʶ ʟʘʩʪʨʦʡʢʫ. 

3. ʃʘʚʠʥʦʦʙʨʘʟʥʳʡ ʨʦʩʪ ʟʝʤʝʣʴ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ð ʫʚʝʣʠʯʝʥʠʝ ʚ 2,4 ʨʘʟʘ ʟʘ ʩʯʝʪ ʢʦʪ-

ʪʝʜʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʧʨʠʙʨʝʞʥʳʭ ʟʦʥ. 

4. ʋʚʝʣʠʯʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʝʤʝʣʴ ʚ 3,4 ʨʘʟʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʩʪʠʭʠʡʥʦʡ ʨʝ-

ʢʨʝʘʮʠʠ ʙʝʟ ʩʦʟʜʘʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʚʝʜʫʱʝʡ ʢ ʥʝʦʙ-

ʨʘʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʷ ʚ ʧʦʩʝʣʢʝ ʋʩʠʥʩʢʠʡ (ʙʳʚʰʠʡ ʋʯʭʦʟ 

ʧʣʦʜʦʦʚʦʱʥʦʛʦ ʪʝʭʥʠʢʫʤʘ) [6]. 

ʍʨʦʥʦʣʦʛʠʷ ʩʦʙʳʪʠʡ: 

¶ 2010 ʛ. ð ʧʦʜʧʠʩʘʥʠʝ ʛʣʘʚʦʡ ɺʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦ ʧʨʦʜʘʞʝ ʯʘʩʪʥʳʤ ʣʠʮʘʤ 
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52 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʈʦʞʜʝʩʪʚʝʥʩʢʦʡ ɺʦʣʦʞʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʮʠʦʥʘʣʴ-

ʥʦʛʦ ʧʘʨʢʘ çʉʘʤʘʨʩʢʘʷ ʃʫʢʘè. 

¶ 2010ï2013 ʛʛ. ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʤʝʞʝʚʘʥʠʝ, ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʢʘʜʘʩʪʨʦ-

ʚʳʡ ʫʯʝʪ. 

¶ 2013 ʛ. ð ʫʪʚʝʨʞʜʝʥʠʝ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ, ʣʝʛʠʪʠʤʠʟʠʨʦʚʘʚʰʝʛʦ ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʦʪʚʦʜʳ. 

¶ 2013ï2024 ʛʛ. ð ʘʢʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʪʝʜʞʝʡ, ʧʨʠʯʘʣʦʚ, ʧʦʥʪʦʥʦʚ. 

ɺʩʝ ʵʪʠ ʩʦʙʳʪʠʷ ʚʳʟʚʘʣʠ ʜʣʷ ʣʘʥʜʰʘʬʪʘ ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ: 

1. ʌʠʟʠʯʝʩʢʦʝ ʦʪʯʫʞʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ð ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3,7 ʢʤ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʛʨʘʞʜʝʥʠʷ, ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʜʦʩʪʫʧ ʢ ʚʦʜʝ. 

2. ʋʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ð ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʨʝʟʘʥʦ ʦʪ 0,3 ʜʦ 1,2 ʤ ʛʨʫʥʪʘ 

ʥʘ ʧʣʦʱʘʜʠ 8,7 ʛʘ, ʫʥʠʯʪʦʞʝʥ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ. 

3. ɺʳʨʫʙʢʘ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ð ʫʪʨʘʯʝʥʦ 4,2 ʛʘ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ. 

4. ʅʘʨʫʰʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ð ʠʟʤʝʥʝʥʠʝ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʫʥʠʯʪʦʞʝʥʠʝ 

ʥʝʨʝʩʪʠʣʠʱ. 

5. ʋʪʨʘʪʘ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ð ʧʝʨʝʢʨʳʪ ʜʦʩʪʫʧ ʢ ʣʳʞʥʝ ʇʦʣʠʪʝʭʥʠʢʦʚ (ʪʫʨʠ-

ʩʪʠʯʝʩʢʠʡ ʤʘʨʰʨʫʪ ʩ 1970-ʭ ʛʛ.), ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʤʝʩʪʘ ʢʫʧʘʥʠʷ ʠ ʩʧʫʩʢʠ ʣʦʜʦʢ. 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʫʪʨʘʯʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ-

ʥʳʭ ʫʩʣʫʛ ʩʦʩʪʘʚʠʣ 124,6 ʤʣʥ ʨʫʙ./ʛʦʜ; ʟʘʪʨʘʪʳ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ð 42,8 

ʤʣʥ ʨʫʙ.; ʘ ʧʦʪʝʨʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ð 18,3 ʤʣʥ ʨʫʙ./ʛʦʜ. 

ɼʝʧʦʧʫʣʷʮʠʷ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ð ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɸʥʘʣʠʟ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 

ɼʠʥʘʤʠʢʘ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ (1989ï2024 ʛʛ.) 
ʇʦʢʘʟʘʪʝʣʴ 1989 2002 2010 2024 ʀʟʤʝʥʝ-

ʥʠʝ 

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʝʣ. 18 420 14 860 12 430 9 870 -46,4 % 

ɼʦʣʷ ʥʘʩʝʣʝʥʠʷ ʩʪʘʨʰʝ ʪʨʫʜʦʩʧʦʩʦʙʥʦʛʦ 

ʚʦʟʨʘʩʪʘ, % 

23,4 28,7 34,2 41,8 +18,4 % 

ʂʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 34 32 30 28 -6 % 

ʇʣʦʪʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʯʝʣ./ʢʤĮ 13,7 11,0 9,2 7,3 -46,4 % 

 

ʃʘʥʜʰʘʬʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʝʧʦʧʫʣʷʮʠʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ: 

¶ ʟʘʨʘʩʪʘʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

(ʩʢʦʨʦʩʪʴ ʟʘʨʘʩʪʘʥʠʷ ʥʘ ʩʢʣʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ ð 0,8ï1,2 ʛʘ/ʛʦʜ ʥʘ 100 ʛʘ ʧʘʰʥʠ); 

¶ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʠʟ-ʟʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʦʚʴʷ ʥʘ ʧʨʠʩʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʠ ʦʙʱʝʤ 

ʩʦʢʨʘʱʝʥʠʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ 4,7 ʨʘʟʘ; 

¶ ʫʪʨʘʪʝ ʵʣʝʤʝʥʪʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ð ʣʝʩʦʧʦʣʦʩ, ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʚʥʫʪ-

ʨʠʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʦʨʦʛ. 

ɹʣʠʟʦʩʪʴ ʉʘʤʘʨʩʢʦ-ʊʦʣʴʷʪʪʠʥʩʢʦʡ ʘʛʣʦʤʝʨʘʮʠʠ (2,5 ʤʣʥ ʯʝʣ.) ʩʦʟʜʘʝʪ ʢʦʣʦʩʩʘʣʴʥʫʶ 

ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ. ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 5. 

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣ. 5) ʚʳʷʚʠʣʠ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʤʦʛʫʪ ʚʳʨʘʟʠʪʩʷ ʚ ʚʠʜʝ: 

¶ ʚʳʪʘʧʪʳʚʘʥʠʝ ʧʘʩʪʙʠʱ ð ʩʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ 34-57%; 

¶ ʩʙʦʡ ʪʨʘʚʦʩʪʦʷ ï ʟʘʤʝʱʝʥʠʝ ʢʦʨʤʦʚʳʭ ʚʠʜʦʚ ʩʦʨʥʳʤʠ (ʘʤʙʨʦʟʠʷ, ʧʦʣʳʥʴ); 

¶ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ï ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʥʘ 18-26%, ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝ-

ʤʦʩʪʠ ʚ 2-4 ʨʘʟʘ; 

¶ ʵʨʦʟʠʷ ʩʢʣʦʥʦʚ ï ʘʢʪʠʚʠʟʘʮʠʷ ʣʠʥʝʡʥʦʡ ʵʨʦʟʠʠ ʥʘ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʪʨʦʧʘʭ. 
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ʊʘʙʣʠʮʘ 5 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ 
ʇʦʢʘʟʘʪʝʣʴ ʇʨʠʙʨʝʞʥʘʷ 

ʟʦʥʘ 

ʃʝʩʥʳʝ ʤʘʩ-

ʩʠʚʳ 

ʇʘʩʪʙʠʱʥʳʝ ʫʛʦ-

ʜʴʷ 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, 

ʯʝʣ./ʛʘĿʩʫʪ 

24-47 8-16 3-8 

ɼʦʧʫʩʪʠʤʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ, 

ʯʝʣ./ʛʘĿʩʫʪ 

8-12 5-8 2-4 

ʇʨʝʚʳʰʝʥʠʝ, ʨʘʟ 2,0-5,9 1,6-2,0 1,5-2,0 

ʉʪʘʜʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʠʛʨʝʩʩʠʠ IV-V III -IV  II -III  

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʝʢʪ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʟʦʥʠ-

ʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ [4, 5]: 

Å ʇʨʠʥʮʠʧ ʣʘʥʜʰʘʬʪʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ï ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦ-

ʚʠʷʤ ʫʯʘʩʪʢʦʚ (ʵʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ) ʩ ʫʯʝʪʦʤ ʢʨʫʪʠʟʥʳ ʩʢʣʦʥʦʚ, ʵʢʩʧʦʟʠʮʠʠ, ʧʦʯ-

ʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

Å ʇʨʠʥʮʠʧ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʥʘʛʨʫʟʦʢ ʠ ʨʝʞʠ-

ʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. 

Å ʇʨʠʥʮʠʧ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ï ʚʳʜʝʣʝʥʠʝ ʙʫʬʝʨʥʳʭ ʟʦʥ ʠ ʢʦʨʠʜʦʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʘ. 

Å ʇʨʠʥʮʠʧ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ï ʫʯʝʪ ʠʥʪʝʨʝʩʦʚ ʣʦʢʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʠʭʩʷ ʬʦʨʤ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 6 

ʇʨʦʝʢʪʥʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʉʘʤʘʨʩʢʦʡ ʃʫʢʠ 
ɿʦʥʘ ʇʣʦʱʘʜʴ, 

ʛʘ 

% ʈʝʞʠʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ 

ʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ɿʦʥʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ 

8 200 15,7 ʈʝʛʫʣʠʨʫʝʤʳʡ ʇʦʣʝʚʳʝ ʩʝʚʦʦʙʦʨʦʪʳ ʩ 

ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ ʪʝʭʥʦʣʦ-

ʛʠʷʤʠ 

ɿʦʥʘ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ 

14 600 27,9 ʆʛʨʘʥʠʯʝʥʥʳʡ ʉʝʥʦʢʦʩʳ, ʧʘʩʪʙʠʱʘ ʩ ʥʦʨ-

ʤʠʨʦʚʘʥʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ɿʦʥʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠ-

ʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

6 800 13,0 ʆʩʦʙʦ ʦʭʨʘʥʷʝ-

ʤʳʡ 

ʇʯʝʣʦʚʦʜʩʪʚʦ, ʩʙʦʨ ʜʠʢʦ-

ʨʦʩʦʚ, ʩʝʥʦʢʦʰʝʥʠʝ 

ɹʫʬʝʨʥʘʷ ʟʦʥʘ (ʵʢʦʣʦʛʠ-

ʯʝʩʢʠʡ ʢʘʨʢʘʩ) 

11 400 21,8 ɿʘʧʦʚʝʜʥʳʡ ɿʘʧʨʝʪ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʈʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ 7 900 15,1 ʈʝʛʫʣʠʨʫʝʤʳʡ ʆʨʛʘʥʠʟʦʚʘʥʥʳʡ ʪʫʨʠʟʤ ʩ 

ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 

ɿʦʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʟʘ-

ʩʪʨʦʡʢʠ 

3 400 6,5 ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʂʦʪʪʝʜʞʥʘʷ ʟʘʩʪʨʦʡʢʘ ʩ 

ʞʝʩʪʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʅʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ɿʫʜʠʣʠʥʘ ʉ.ʅ. ʠ ʀʨʘʣʠʝʚʦʡ ʖ.ʉ. [4] ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʥʘ ʭʦʣʦʩʪʳʝ ʧʦʚʦʨʦʪʳ ʠ ʟʘʝʟʜʳ ʦʪ ʜʣʠʥʳ ʛʦʥʘ (ʩʨʝʜʥʝʡ ʫʩʣʦʚʥʦʡ ʜʣʠʥʳ ʧʦʣʷ): 

ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ: 

 

Y = 27,84ĿX Ŀ *, 

 

ʛʜʝ Y ï ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʭʦʣʦʩʪʳʝ ʭʦʜʳ, %; 

X ï ʜʣʠʥʘ ʛʦʥʘ, ʤ. 

ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʣʝʡ: 

¶ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʛʦʥʘ ʫʚʝʣʠʯʝʥʘ ʩ 420 ʜʦ 680 ʤ; 

¶ ʧʦʪʝʨʠ ʚʨʝʤʝʥʠ ʥʘ ʭʦʣʦʩʪʳʝ ʭʦʜʳ ʩʥʠʞʝʥʳ ʩ 8,4% ʜʦ 5,2%; 
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¶ ʵʢʦʥʦʤʠʷ ɻʉʄ ð 14,6 ʣ/ʛʘ ʚ ʛʦʜ; 

¶ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ð 1,24 ʤʣʥ ʨʫʙ./ʛʦʜ ʥʘ ʚʩʶ ʧʣʦʱʘʜʴ ʩʝʚʦʦʙʦʨʦʪʦʚ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʘʛʨʦʣʘʥʜʰʘʬʪʳ ʧʨʦʝʢʪʦʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪʩʷ: 

1. ʉʦʟʜʘʥʠʝ ʩʝʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ (ʧʨʦʪʷʞʝʥʥʦʩʪʴ 86 ʢʤ) ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʥʘ ʵʨʦ-

ʟʠʦʥʥʦ-ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ. 

2. ʆʙʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪ ʩʪʦʷʥʦʢ (12 ʧʣʦʱʘʜʦʢ) ʩ ʤʫʩʦʨʦʩʙʦʨʥʠʢʘʤʠ, ʙʠʦʪʫʘʣʝʪʘʤʠ, ʢʦʩʪʨʠ-

ʱʘʤʠ. 

3. ʆʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʣʷʞʥʳʭ ʟʦʥ (5 ʫʯʘʩʪʢʦʚ) ʩ ʨʘʩʯʝʪʥʦʡ ʝʤʢʦʩʪʴʶ. 

4. ɺʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʢʚʦʪʠʨʦʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʥʘ ʦʩʦʙʦ ʮʝʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʥʝ ʙʦʣʝʝ 8 

ʯʝʣ./ʛʘ ʩʫʪ). 

5. ʈʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ ʥʘ ʙʘʟʝ 6 ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʤʝʩʪ-

ʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ: 

¶ ʩʥʠʞʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʫʷʟʚʠʤʳʝ ʫʯʘʩʪʢʠ ʚ 2,3-3,5 ʨʘʟʘ; 

¶ ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʪ ʪʫʨʠʟʤʘ ʥʘ 18-24 ʤʣʥ ʨʫʙ./ʛʦʜ; 

¶ ʩʦʟʜʘʥʠʝ 45-60 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

ʊʘʙʣʠʮʘ 7 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 
ʄʝʨʦʧʨʠʷʪʠʝ ʂʘʧʠʪʘʣʴʥʳʝ ʟʘ-

ʪʨʘʪʳ, ʤʣʥ ʨʫʙ. 

ɽʞʝʛʦʜʥʳʝ ʟʘ-

ʪʨʘʪʳ, ʤʣʥ ʨʫʙ. 

ɽʞʝʛʦʜʥʳʡ ʵʬ-

ʬʝʢʪ, ʤʣʥ ʨʫʙ. 

ʉʨʦʢ ʦʢʫʧʘʝ-

ʤʦʩʪʠ, ʣʝʪ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʝ-

ʚʦʦʙʦʨʦʪʦʚ 

2,4 0,8 6,2 0,5 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʣʝ-

ʩʦʧʦʣʦʩ 

18,6 1,2 8,4 3,2 

ʈʝʢʫʣʴʪʠʚʘʮʠʷ ʟʝ-

ʤʝʣʴ 

42,8 2,6 12,4 5,1 

ʆʙʫʩʪʨʦʡʩʪʚʦ ʨʝʢʨʝ-

ʘʮʠʦʥʥʳʭ ʟʦʥ 

24,5 3,8 18,2 1,9 

ʈʘʟʚʠʪʠʝ ʘʛʨʦʪʫ-

ʨʠʟʤʘ 

8,4 4,2 12,6 1,3 

ʀʊʆɻʆ 96,7 12,6 57,8 2,3 

 

ʀʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: 

¶ ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ (ʏɼɼ) ʟʘ 10 ʣʝʪ ï 284,6 ʤʣʥ ʨʫʙ.; 

¶ ʚʥʫʪʨʝʥʥʷʷ ʥʦʨʤʘ ʜʦʭʦʜʥʦʩʪʠ (ɺʅɼ) ï 24,8%; 

¶ ʠʥʜʝʢʩ ʜʦʭʦʜʥʦʩʪʠ (ʀɼ) ï 2,94. 
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ɻɽʆɼɽɿʀʏɽʉʂʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʂɸɼɸʉʊʈʆɺʓʍ  

ʀ ɿɽʄʃɽʋʉʊʈʆʀʊɽʃʔʅʓʍ ʈɸɹʆʊ 
 

ʅʘʫʯʥʘʷ ʩʪʘʪʴʷ 
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ʀ ɿɽʄɽʃʔʅʓʍ ʋʏɸʉʊʂʆɺ ʇʆɼ ʅʀʄʀ 
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Since the beginning of the law on "garage amnesty", Rosreestr has registered the rights to more than 

746 thousand objects across the country. In February 2026, a bill was submitted to the State Duma to 

extend the validity of the garage amnesty. The article discusses the features of geodetic surveying of 

garage boxes and land plots under them. 

 

Keywords: geodetic surveying, "garage amnesty", registration of garages as property, determination 

of coordinates. 

 

For citation: Darina, A. A., Dolgirev, A. V. (2026). Geodetic works for garage boxes and land places 

under them. Innovative development of land management 26': collection of scientific papers.  

(pp. 220-225). Kinel : PLC Samara SAU (in Russ.). 

 

ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ˉ79-ʌɿ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ 

ʘʢʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè ʫʩʪʘʥʦʚʣʝʥ ʩʨʦʢ ʜʝʡʩʪʚʠʷ çʛʘʨʘʞʥʦʡ ʘʤʥʠʩʪʠʠè ʩ 1 ʩʝʥʪʷʙʨʷ 

2021 ʛʦʜʘ ʜʦ 1 ʩʝʥʪʷʙʨʷ 2026 ʛʦʜʘ [1].  

ɺ ʨʘʤʢʘʭ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʟʘʢʦʥʘ ʛʨʘʞʜʘʥʝ ʤʦʛʫʪ ʦʬʦʨʤʠʪʴ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʛʘʨʘʞ ʠ ʟʝ-

ʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜ ʥʠʤ ʚ ʫʧʨʦʱʝʥʥʦʤ ʧʦʨʷʜʢʝ. ʉ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ ʦ çʛʘʨʘʞʥʦʡ ʘʤ-

ʥʠʩʪʠʠè ʈʦʩʨʝʝʩʪʨ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʣ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ ʧʨʘʚʘ ʙʦʣʝʝ ʯʝʤ ʥʘ 746 ʪʳʩʷʯ ʦʙʲʝʢʪʦʚ [2]. 
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ɺ ʬʝʚʨʘʣʝ 2026 ʛʦʜʘ ʚ ɻʦʩʜʫʤʫ ʚʥʝʩʣʠ ʟʘʢʦʥʦʧʨʦʝʢʪ ʦ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʜʝʡʩʪʚʠʷ çʛʘ-

ʨʘʞʥʦʡ ʘʤʥʠʩʪʠʠè. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʛʘʨʘʞ ʠ ʟʝʤʝʣʴ-

ʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜ ʥʠʤ, ʢʘʜʘʩʪʨʦʚʦʤʫ ʠʥʞʝʥʝʨʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʪʘʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʢʘʢ 

ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʤʝʞʝʚʦʡ ʧʣʘʥ ʠ 

ʪʝʭʥʠʯʝʩʢʠʡ ʧʣʘʥ. 

ɻʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʝ ʩʝʪʠ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ ʩʛʫʱʝʥʠʷ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʩʝʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʪʘʢʞʝ ʩʲʝʤʦʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ (ʧʣʘʥʦʚʳʝ ʠʣʠ 

ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʳʝ ʩʲʝʤʦʯʥʳʝ ʩʝʪʠ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʧʫʥʢʪʳ). ʇʨʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʛʘʨʘ-

ʞʝʡ, ʢʘʢ ʠ ʧʨʠ ʣʶʙʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʜʦʣʞʥʳ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʤʝʥʝʝ 3 ʧʫʥʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʣʠ ʥʝ 

ʤʝʥʝʝ ʯʝʤ 1 ʧʫʥʢʪ ʩʝʪʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʘʜʘʩʪʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʢʘʜʘʩʪ-

ʨʦʚʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʣʦʢʘʣʠʟʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ 

ʙʣʠʞʘʡʰʝʤ ʢ ʦʙʲʝʢʪʫ ʨʘʙʦʪ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʧʫʥʢʪʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨ-

ʜʠʥʘʪʳ ʦʙʲʝʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʛʝʦʜʝʟʠʯʝʩʢʫʶ ʩʲʝʤʢʫ ʥʘ ʧʨʠʤʝʨʝ ʛʘʨʘʞʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʘʨʘʞʥʦ-ʩʪʨʦʠ-

ʪʝʣʴʥʦʤ ʢʦʦʧʝʨʘʪʠʚʝ çʃʘʜʘ-2è ʛʦʨʦʜʘ ʉʘʨʘʪʦʚʘ.  

 

 
 

ʈʠʩ. 1. ɻʘʨʘʞ ʩʪʘʥʜʘʨʪʥʦʡ ʬʦʨʤʳ ʚ ɻʉʂ çʃʘʜʘ-2è ʛʦʨʦʜʘ ʉʘʨʘʪʦʚʘ 

 

ɼʣʷ ʥʘʯʘʣʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʙʣʠʞʘʡʰʝʤ ʢ ʤʝʩʪʫ 

ʩʲʝʤʢʠ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʧʫʥʢʪʝ. ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʦʤ ʧʫʥʢʪʝ 

ʩʦʩʪʘʚʠʣʘ 1 ʩʤ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʇʨʠʢʘʟʦʤ 

ʈʦʩʨʝʝʩʪʨʘ ʦʪ 23.10.2020 ˉʇ/0393 "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ ʠ ʤʝʪʦʜʘʤ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʛʨʘʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ ʠ 

ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʢʦʥʪʫʨʘ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʦʙʲʝʢʪʘ 

ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦ-

ʱʘʜʠ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʧʦʤʝʱʝʥʠʷ, ʤʘʰʠʥʦ-ʤʝʩʪʘ". ɼʘʥʥʳʡ ʛʘʨʘʞ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦ-

ʨʠʠ, ʦʪʥʝʩʝʥʥʦʡ ʢ ʟʝʤʣʷʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʘ ʟʥʘʯʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʠʢʘʟʦʤ ʈʦʩʨʝʝʩʪʨʘ 

ʦʪ 23.10.2020 ˉʇ/0393 ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ (ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʷ) ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,10 ʤ. ɺʳʷʚʣʝʥʥʘʷ ʥʘ ʛʝʦʜʝʟʠʯʝʩʢʦʤ 

ʧʫʥʢʪʝ ʧʦʛʨʝʰʥʦʩʪʴ, ʨʘʚʥʘʷ 1 ʩʤ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʠʢʘʟʘ, ʪʘʢ ʢʘʢ ʥʝ ʧʨʝʚʳʰʘʝʪ 

10 ʩʤ, ʘ ʟʥʘʯʠʪ ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʩʘʤʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʝ. [4] ʉʥʘʯʘʣʘ 
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ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʲʝʤʢʘ ʚʥʫʪʨʠ ʛʘʨʘʞʘ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʢʘʜʘʩʪʨʦʚʳʡ ʠʥʞʝʥʝʨ ʜʦʣʞʝʥ ʠʟʤʝʨʠʪʴ 

ʚʩʝ ʩʪʝʥʳ ʠʟʥʫʪʨʠ ʠ ʚʳʩʦʪʫ ʛʘʨʘʞʘ, ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʦʨʦʪ. ɺʩʝ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʘʙʨʠʩʝ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʠʝ ʩʪʝʥʳ ʛʘʨʘʞʘ. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʠʝ ʛʨʘ-

ʥʠʮʳ ʧʨʘʚʠʣʴʥʦ, ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʠʪʴ ʧʨʘʚʘ ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʩʤʝʞʥʳʭ ʛʘʨʘʞʝʡ, ʚʝʜʴ ʠʤʝʥʥʦ 

ʧʦ ʚʥʝʰʥʠʤ ʛʨʘʥʠʮʘʤ ʛʘʨʘʞʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʧʦʜ ʥʠʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʝ-

ʜʝʣʠʪʴ ʚʥʝʰʥʠʝ ʛʨʘʥʠʮʳ ʟʜʘʥʠʷ, ʪʘʢʦʛʦ ʢʘʢ ʞʠʣʦʡ ʜʦʤ, ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ (ʫʛʣʦʚ) ʟʜʘʥʠʷ. ʆʜʥʘʢʦ ʧʨʠ ʩʲʝʤʢʝ ʛʘʨʘʞʘ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʪʨʫʜʥʦʩʪʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʘʨʘʞ ʩʪʦʠʪ ʚ ʦʜʥʦʡ ʣʠʥʠʠ ʠ ʠʤʝʝʪ ʦʙʱʠʝ ʩʪʝʥʳ ʩ ʜʨʫʛʠʤʠ 

ʛʘʨʘʞʘʤʠ. ʃʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʚʥʝʰʥʶʶ ʛʨʘʥʠʮʫ ʛʘʨʘʞʘ, ʢʦʛʜʘ ʚʠʜʝʥ ʦʯʝʚʠʜʥʳʡ ʩʪʳʢ ʤʝʞʜʫ 

ʛʘʨʘʞʘʤʠ. ʊʘʢʦʡ ʩʪʳʢ ʠʤʝʝʪ ʣʝʚʘʷ ʩʪʝʥʘ ʜʘʥʥʦʛʦ ʛʘʨʘʞʘ ʩ ʩʦʩʝʜʥʠʤ ʛʘʨʘʞʦʤ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ 

ʪʘʢʘʷ ʛʨʘʥʠʮʘ ʥʝ ʚʠʜʥʘ.  

 

 
 

ʈʠʩ. 2. ʉʪʳʢ ʩʦʩʝʜʥʠʭ ʛʘʨʘʞʝʡ 

 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʛʘʨʘʞ ʠʤʝʝʪ ʜʚʝ ʦʙʱʠʝ ʩʪʝʥʳ ʩ ʩʦʩʝʜʥʠʤʠ ʛʘʨʘʞʘʤʠ. ɿʥʘʯʠʪ, ʚʥʝʰʥʠʝ 

ʛʨʘʥʠʮʳ ʙʫʜʫʪ ʧʨʦʭʦʜʠʪʴ ʧʦʩʝʨʝʜʠʥʝ ʵʪʠʭ ʦʙʱʠʭ ʩ ʩʦʩʝʜʷʤʠ ʩʪʝʥ. ʆʙʳʯʥʦ ʪʘʢʠʝ ʩʪʝʥʳ ʠʤʝʶʪ 

ʰʠʨʠʥʫ ʦʜʥʦʛʦ ʢʠʨʧʠʯʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʰʠʨʠʥʘ ʜʚʫʭ ʩʪʝʥ ʜʘʥʥʦʛʦ ʛʘʨʘʞʘ, ʢʦʪʦʨʳʝ ʛʨʘʥʠʯʘʪ 

ʩ ʩʦʩʝʜʥʠʤʠ, ʙʫʜʝʪ ʨʘʚʥʘ 0,06 ʤ, ʧʦʩʢʦʣʴʢʫ ʰʠʨʠʥʘ ʦʜʥʦʛʦ ʢʠʨʧʠʯʘ ʩʦʩʪʘʚʣʷʝʪ 0,12 ʤ. ʐʠ-

ʨʠʥʫ ʩʪʝʥʳ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʦʨʦʪʘ, ʤʦʞʥʦ ʧʨʦʩʪʦ ʠʟʤʝʨʠʪʴ ʨʫʣʝʪʢʦʡ. ɿʘʜʥʷʷ ʩʪʝʥʢʘ ʜʘʥ-

ʥʦʛʦ ʛʘʨʘʞʘ ʠʤʝʝʪ ʰʠʨʠʥʫ, ʨʘʚʥʫʶ ʜʣʠʥʝ ʦʜʥʦʛʦ ʢʠʨʧʠʯʘ 0,25 ʤ. ʊʝʧʝʨʴ ʚ ʘʙʨʠʩʝ ʦʪʨʘʞʝʥʳ 



223 
 

ʚʩʝ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʛʘʨʘʞʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʦ-

ʵʪʘʞʥʳʡ ʧʣʘʥ. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʝʞʝʚʦʛʦ ʧʣʘʥʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʛʘʨʘʞʦʤ, ʚʢʣʶʯʘʶʱʝʛʦ ʩʭʝʤʫ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʢʦʦʨʜʠʥʘʪʳ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʚʥʝʰʥʠʭ ʛʨʘʥʠʮ. ʆʙʳʯʥʦ ʪʘʢʠʭ ʪʦʯʝʢ 4. ɼʚʝ ʪʦʯʢʠ, ʨʘʩʧʦʣʘ-

ʛʘʶʱʠʝʩʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʨʦʪ, ʦʧʨʝʜʝʣʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʣʦʞʠʪʴ 

ʦʪ ʢʨʘʷ ʚʦʨʦʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʩʪʝʥʢʠ ʛʘʨʘʞʘ, ʧʣʶʩ ʧʦ-

ʣʦʚʠʥʫ ʰʠʨʠʥʳ ʩʘʤʦʡ ʩʪʝʥʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʣʝʚʘ ʦʪ ʚʦʨʦʪ ʤʳ ʦʪʤʝʨʠʣʠ 1 ʤ, (ʨʘʩʩʪʦʷʥʠʝ 

ʦʪ ʚʦʨʦʪ ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ, ʨʘʚʥʦʝ 0,94 ʤ, ʠ ʰʠʨʠʥʫ ʩʘʤʦʡ ʩʪʝʥʳ, ʨʘʚʥʫʶ 0,06 (ʦʙʱʘʷ 

ʩʪʝʥʘ ʩ ʩʦʩʝʜʷʤʠ, ʰʠʨʠʥʘ ʢʦʪʦʨʦʡ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʰʠʨʠʥʳ ʢʠʨʧʠʯʘ)). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ 1 ʤ ʩʣʝʚʘ ʦʪ ʚʦʨʦʪ ʜʘʥʥʦʛʦ ʛʘʨʘʞʘ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʢʦʦʨʜʠʥʘʪʳ ʧʝʨʚʦʡ ʭʘʨʘʢʪʝʨʥʦʡ 

ʪʦʯʢʠ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʛʘʨʘʞʦʤ, ʠʩʧʦʣʴʟʫʷ ʩʧʫʪʥʠʢʦʚʦʝ ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʪʢʣʘʜʳʚʘʝʤ ʨʘʩʩʪʦʷʥʠʝ ʩʧʨʘʚʘ ʦʪ ʚʦʨʦʪ, ʨʘʚʥʦʝ 0,68 ʤ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʨʘʩ-

ʩʪʦʷʥʠʷ ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʩʪʝʥʳ, ʨʘʚʥʦʝ 0,62 ʤ, ʠ ʨʘʩʩʪʦʷʥʠʷ ʰʠʨʠʥʳ ʩʪʝʥʳ, ʨʘʚʥʦʝ 

0,06 ʤ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʚʪʦʨʦʡ ʪʦʯʢʠ.  

 

 
ʈʠʩ. 3.ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʛʘʨʘʞʘ ʧʝʨʝʜʥʝʡ ʩʪʝʥʳ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʘʚʰʠʭʩʷ ʜʚʫʭ ʪʦʯʝʢ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʛʘʨʘʞʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʪʨʫʜ-

ʥʝʥʠʷ. ʆʧʨʝʜʝʣʠʪʴ ʠʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʧʦ ʢʨʳʰʝ ʥʝ ʫʜʘʩʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʢʨʳʰʠ ʨʷʜʦʚ ʛʘʨʘʞʝʡ ʧʦʢʨʳʪʳ ʨʫʙʝʨʦʠʜʦʤ ʠ ʩʦʚʩʝʤ ʥʝ ʧʦʚʪʦʨʷʶʪ ʛʨʘʥʠʮ ʛʘʨʘʞʘ. ʆʙʳʯʥʦ ʚ 

ʛʘʨʘʞʘʭ ʝʩʪʴ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʦʪʚʝʨʩʪʠʷ ʠʣʠ ʪʨʫʙʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʥʘʡʪʠ ʛʨʘ-

ʥʠʮʳ ʛʘʨʘʞʘ.  

ɺ ʜʘʥʥʦʤ ʛʘʨʘʞʝ ʝʩʪʴ ʜʚʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʦʪʚʝʨʩʪʠʷ. ʇʨʠ ʩʲʝʤʢʝ ʚʥʫʪʨʠ ʛʘʨʘʞʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʪʨʘʟʫ ʦʙʨʘʱʘʪʴ ʥʘ ʥʠʭ ʚʥʠʤʘʥʠʝ. ɹʳʣʠ ʠʟʤʝʨʝʥʳ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʪʚʝʨʩʪʠʡ ʜʦ ʚʥʫʪ-

ʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʩʪʝʥ ʛʘʨʘʞʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʭʘʨʘʢʪʝʨʥʦʡ ʪʦʯʢʠ 

ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʟʘʜʥʝʡ ʩʪʝʥʢʠ ʛʘʨʘʞʘ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʣʝʟʪʴ ʥʘ ʢʨʳʰʫ, ʥʘʡʪʠ ʥʫʞʥʳʝ ʦʪʚʝʨ-

ʩʪʠʷ ʠ ʦʪʣʦʞʠʪʴ ʦʪ ʥʠʭ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʥʫʪʨʝʥʥʝʡ ʛʨʘʥʠʮʳ ʩʪʝʥʳ ʛʘʨʘʞʘ ʠ ʰʠʨʠʥʫ ʩʘʤʦʡ 

ʩʪʝʥʢʠ.  
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ʈʠʩ. 4. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʛʘʨʘʞʘ ʟʘʜʥʝʡ ʩʪʝʥʳ 

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʘʚʦʛʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʜʦ ʧʨʘʚʦʡ ʩʪʝʥʢʠ 

ʛʘʨʘʞʘ ʠ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʣʝʚʦʛʦ ʚʝʥʪʠʣʷʮʠʦʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʜʦ ʣʝʚʦʡ ʩʪʝʥʢʠ ʛʘʨʘʞʘ ʨʘʚʥʳ ʠ 

ʩʦʩʪʘʚʣʷʶʪ 0,45 ʤ. ʇʨʠʙʘʚʠʚ ʢ ʜʘʥʥʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʰʠʨʠʥʫ ʩʪʝʥʳ ʧʦʣʫʯʘʝʤ 0,51 ʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʪʣʦʞʠʚ ʩʧʨʘʚʘ ʦʪ ʧʨʘʚʦʛʦ ʦʪʚʝʨʩʪʠʷ 0,51 ʤ ʤʳ ʧʦʣʫʯʠʣʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʪʨʝʪʴʝʡ 

ʭʘʨʘʢʪʝʨʥʦʡ ʪʦʯʢʠ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʛʘʨʘʞʘ ʠ ʦʧʨʝʜʝʣʠʣʠ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʩ ʧʦʤʦʱʴʶ ʩʧʫʪʥʠ-

ʢʦʚʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɸʥʘʣʦʛʠʯʥʦ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʦʦʨʜʠʥʘʪʳ ʯʝʪʚʝʨʪʦʡ 

ʪʦʯʢʠ.  

ʊʝʧʝʨʴ ʧʦʣʫʯʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʪʘʢʠʭ ʜʦʢʫ-

ʤʝʥʪʦʚ, ʢʘʢ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʢʘʜʘʩʪʨʦʚʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʠ, ʪʝʭ-

ʥʠʯʝʩʢʠʡ ʧʣʘʥ ʠ ʤʝʞʝʚʦʡ ʧʣʘʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʞʥʳʤʠ ʘʩʧʝʢʪʘʤʠ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʛʘʨʘʞʥʳʭ ʙʦʢʩʦʚ ʷʚʣʷʶʪʩʷ 

ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʩʲʝʤʢʘ ʚʥʫʪʨʠ ʛʘʨʘʞʘ. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʪʠʭ ʦʙ-

ʱʠʭ ʩʪʝʥ ʥʝʚʦʟʤʦʞʥʦ, ʥʝ ʧʨʦʠʟʚʦʜʷ ʩʲʝʤʢʫ ʚʥʫʪʨʠ. ʀʥʦʛʜʘ ʚʠʜʝʥ ʩʪʳʢ ʤʝʞʜʫ ʛʘʨʘʞʘʤʠ, ʦʜ-

ʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʠʤʝʥʥʦ ʪʘʤ ʧʨʦʭʦʜʠʪ ʛʨʘʥʠʮʘ. ʅʝ ʦʪʢʨʳʚʘʷ ʛʘʨʘʞ, ʥʝʣʴʟʷ ʫʟʥʘʪʴ ʝʛʦ ʦʩʦʙʝʥʥʦ-

ʩʪʠ, ʥʘʧʨʠʤʝʨ, ʥʝʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ. ʅʝ ʩʪʦʠʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʩʲʝʤʢʦʡ ʚʥʫʪʨʠ ʛʘʨʘʞʘ, ʚʝʜʴ 

ʠʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʙʱʠʭ ʩ ʜʨʫʛʠʤʠ ʛʘʨʘʞʘʤʠ ʩʪʝʥ. ɼʘʞʝ 

ʝʩʣʠ ʨʘʥʝʝ ʛʘʨʘʞ ʙʳʣ ʦʬʦʨʤʣʝʥ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʝʰʝʥʠʶ ʩʫʜʘ, ʚʩʝʛʜʘ ʩʪʦʠʪ 

ʠʟʤʝʨʷʪʴ ʛʘʨʘʞ ʚʥʫʪʨʠ, ʪʘʢ ʢʘʢ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʛʨʘʥʠʮʘʤ ʛʘʨʘʞʘ, ʘ ʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦʜʝʨʞʠʪ ʚʝʨʥʳʝ ʜʘʥʥʳʝ. ʅʘ ʘʙʨʠʩʝ 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʯʘʪʴ ʚʩʝ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʪʨʫʙʳ, ʧʨʦʜʫʰʠʥʳ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʣʠʪ ʥʘ ʧʦʪʦʣʢʝ 

ʠ ʣʶʙʳʝ ʜʨʫʛʠʝ ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʟʝ-

ʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʜ ʧʷʪʥʦʤ ʟʘʩʪʨʦʡʢʠ ʛʘʨʘʞʘ. ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʧʦʤʦʛʫʪ ʩʦʭʨʘʥʠʪʴ ʧʨʘʚʘ 

ʩʦʙʩʪʚʝʥʥʠʢʘ ʥʘ ʝʛʦ ʦʙʲʝʢʪ, ʥʝ ʥʘʨʫʰʘʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʩʦʩʝʜʥʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʠʚʝʜʫʪ ʢ ʙʦʣʝʝ ʪʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʦʨʜʠʥʘʪ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʢʦ-

ʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʚ ʝʜʠʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʥʝʜʚʠʞʠʤʦʩʪʠ.  
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ʟʘʚʝʨʰʸʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦ-

ʱʘʜʠ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʧʦʤʝʱʝʥʠʷ, ʤʘʰʠʥʦ-ʤʝʩʪʘè. 
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The article outlines the methodology and technology for carrying out engineering and geodetic sur-
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ɺʚʝʜʝʥʠʝ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʳʧʦʣʥʷʶʪʩʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʠ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʥʞʝʥʝʨʥʳʭ 

ʠʟʳʩʢʘʥʠʡ (ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ), ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʠʥʞʝʥʝʨʥʦ-ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʠʥʞʝʥʝʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʳʩʢʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ 

ʠʟʳʩʢʘʥʠʷʤʠ ʛʨʫʥʪʦʚʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ ʙʘʟʝ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ [1, 2, 3, 6]. 
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ʀʥʞʝʥʝʨʥʳʝ ʠʟʳʩʢʘʥʠʷ ï ʵʪʦ ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʝʢʪʦʚ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʚʳʧʦʣʥʝʥʠʷ ʠʟʳʩʢʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʅʘ ʦʩʥʦʚʝ ʠʥ-

ʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʨʫʞʝʥʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫ-

ʘʪʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺʩʝ ʚʠʜʳ ʠʟʳʩʢʘʥʠʡ ʚʳʧʦʣʥʷʶʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʠʤʝʶʱʠʝ ʣʠʮʝʥʟʠʠ ʥʘ ʜʘʥʥʳʝ ʚʠʜʳ 

ʨʘʙʦʪ. ʇʦ ʚʳʧʦʣʥʝʥʠʶ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʦ ʧʨʦʚʝ-

ʜʝʥʥʳʭ ʨʘʙʦʪ ʜʣʷ ʟʘʢʘʟʯʠʢʘ [6]. 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ï ʵʪʦ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʦ 

ʩʠʪʫʘʮʠʠ ʠ ʨʝʣʴʝʬʘ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʟʜʘʝʪʩʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ 

ʧʣʘʥ, ʚ ʢʦʪʦʨʦʤ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʵʣʝʤʝʥʪʳ ʧʣʘʥʠʨʦʚʢʠ [2, 

4, 6]. 

ʎʝʣʴʶ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʣʦʩʴ 

ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʦ ʩʠʪʫʘʮʠʠ ʠ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ, 

ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ (ʧʦʜʟʝʤʥʳʭ, ʥʘʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ), ʵʣʝʤʝʥʪʘʭ ʧʣʘʥʠʨʦʚʢʠ ʚ 

ʮʠʬʨʦʚʦʡ, ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʠʥʳʭ ʬʦʨʤʘʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʠ ʦʙʦʩʥʦ-

ʚʘʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ʆʙʲʝʢʪʦʤ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʷʚʣʷʝʪʩʷ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʘʙʝʣʴ-

ʥʦʡ ʣʠʥʠʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʂʃ-6ʢɺ ʦʪ ʈʇ-805 6/0,4ʢɺ 2ʭ250 ʢɺɸ (ʩʝʢ. I)è. 

ɺ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʝʢʪʠʨʫʝʤʳʡ ʦʙʲʝʢʪ ʨʘʩʧʦʣʦʞʝʥ ʚ ʉʘʤʘʨʩʢʦʡ ʦʙ-

ʣʘʩʪʠ, ɺʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ, ɺʦʣʞʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʢ/ʥ 63:17:0000000:0 (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ ʩʭʝʤʘ ʨʘʡʦʥʘ ʨʘʙʦʪ 

 

ʊʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. ʈʘʡʦʥ ʨʘʙʦʪ ʦʙʝʩ-

ʧʝʯʝʥ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ: 1:200000, 1:100000, ʘ ʪʘʢʞʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʣʘʥʘʤʠ ʠ 

ʢʘʨʪʘʤʠ ʤʘʩʰʪʘʙʦʚ 1:50000, 1:25000, 1:10000 ʭʨʘʥʷʱʠʤʠʩʷ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʘʨʪʦʛʨʘʬʦ-

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʬʦʥʜʘʭ.  
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ʈʘʡʦʥ ʨʘʙʦʪ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʣʠʩʪʘʭ ʄ-39-89 ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:100 000. ɺ ʨʘʡʦʥʝ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠʤʝʶʪʩʷ ʧʫʥʢʪʳ ɻɻʉ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʧʫʥʢʪʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ: ɻʦʨʝʣʳʡ ʍʫʪʦʨ ʩʠʛʥ, 2ʢʣ, ʉʪʘʨʦʩʝʤʝʡʢʠʥʦ ʧʠʨ, 3ʢʣ, ʉʚʷʟʫʶʱʠʡ 

ʩʠʛʥ, 2ʢʣ, ʂʨʘʩʥ. ɻʣʠʥʢʘ ʧʠʨ, 4ʢʣ, ʃʳʩʘʷ ɻʦʨʘ ʩʠʛʥ, 4ʢʣ. 

ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʠʩʭʦʜʥʳʝ ʧʫʥʢʪʳ ɻɻʉ ʥʘʭʦʜʷʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʠʩʭʦʜ-

ʥʳʭ ʧʫʥʢʪʦʚ ɻɻʉ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ 

ˉ

 ̄

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ 

ʧʫʥʢʪʘ, ʪʠʧ 

ʂʣʘʩʩ ʩʝʪʠ, 

ʚʳʩʦʪʘ ʟʥʘʢʘ, 

ʪʠʧ ʮʝʥʪʨʘ ʠ 

ʥʦʤʝʨ ʤʘʨʢʠ 

ʉʚʝʜʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʧʫʥʢʪʘ 
ʆʙʥʦʚʣʝʥʠʝ 

ʚʥʝʰʥʝʛʦ 

ʦʬʦʨʤʣʝʥʠʷ ʎʝʥʪʨʘ 
ʅʘʨʫʞʥʦʛʦ 

ʟʥʘʢʘ 

ʆʨʠʝʥʪʠʨʥʳʭ 

ʧʫʥʢʪʦʚ 

1 2 3 4 5 6 7 

1 
ɻʦʨʝʣʳʡ ʍʫ-

ʪʦʨ  

ʩʠʛʥ, 2ʢʣ, 

24,0ʤ 

ʎʝʥʪʨ46 

ʩʦʭʨʘʥʠʣʩʷ 
ʥʝ ʩʦʭʨʘ-

ʥʠʣʩʷ 

ʥʝ ʦʙʩʣʝʜʦʚʘ-

ʣʠʩʴ 

ʅʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ 

2 
ʉʪʘʨʦʩʝʤʝʡ- 

ʢʠʥʦ 

 ʧʠʨ, 3ʢʣ, 

6,4ʤ ʎʝʥʪʨ35 
ʩʦʭʨʘʥʠʣʩʷ ʩʦʭʨʘʥʠʣʩʷ 

ʥʝ ʦʙʩʣʝʜʦʚʘ-

ʣʠʩʴ 

ʅʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ 

3 ʉʚʷʟʫʶʱʠʡ  

ʩʠʛʥ, 4ʢʣ, 

19,0ʤ 

ʎʝʥʪʨ126 

ʩʦʭʨʘʥʠʣʩʷ 
ʥʝ ʩʦʭʨʘ-

ʥʠʣʩʷ 

ʥʝ ʦʙʩʣʝʜʦʚʘ-

ʣʠʩʴ 

ʅʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ 

4 
ʂʨʘʩʥ. 

ɻʣʠʥʢʘ 

ʧʠʨ, 4ʢʣ, 6,0ʤ 

ʎʝʥʪʨ46 
ʩʦʭʨʘʥʠʣʩʷ ʩʦʭʨʘʥʠʣʩʷ 

ʥʝ ʦʙʩʣʝʜʦʚʘ-

ʣʠʩʴ 

ʅʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ 

5 ʃʳʩʘʷ ɻʦʨʘ  
ʩʠʛʥ, 4ʢʣ, 

20,0ʤ 
ʩʦʭʨʘʥʠʣʩʷ ʩʦʭʨʘʥʠʣʩʷ 

ʥʝ ʦʙʩʣʝʜʦʚʘ-

ʣʠʩʴ 

ʅʝ ʧʨʦʚʦʜʠ-

ʣʠʩʴ 

 

ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʠʩʭʦʜʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʧʦʣʫʯʝʥʳ ʚ ʌɹɻʋ çʎʝʥʪʨ ʛʝʦ-

ʜʝʟʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ ʠ ʀʇɼè ʧʦ ʉʘʤʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ.  

ʄʝʪʦʜʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ʀʟʳʩʢʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʩʦʛʣʘʩʥʦ ʢʦʤ-

ʧʣʝʢʩʥʦʤʫ ʟʘʜʘʥʠʶ ʠ ʧʨʦʛʨʘʤʤʝ ʨʘʙʦʪ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ɺʠʜʳ ʠ ʦʙʲʝʤ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʠ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ɺʠʜʳ ʠ ʦʙʲʝʤ ʨʘʙʦʪ 

ɺʠʜʳ ʨʘʙʦʪ 
ɽʜʠʥʠʮʘ ʠʟ-

ʤʝʨʝʥʠʷ 

ʇʣʘʥʠʨʫʝʤʳʡ 

ʦʙʲʝʤ 

ɺʳʧʦʣʥʝʥʥʳʡ 

ʦʙʲʝʤ 

1 2 3 4 

                                             ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚ ʪʦʤ ʯʠʩʣʝ:  

ʆʙʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ ɻɻʉ ʧʫʥʢʪ 5 5 

ʉʦʟʜʘʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʰʪ. 4 4 

ɿʘʢʨʝʧʣʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʪʦʯʝʢ ʟʘʢʨʝʧʣʝʥʠʷ ʰʪ. 4 4 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 2 

1 2 3 4 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʄ 1:500 ʩ ʚʳʩʦʪʦʡ ʩʝ-

ʯʝʥʠʷ ʨʝʣʴʝʬʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʯʝʨʝʟ 0,5 ʤ 
ʛʘ 9,0 9,3 

                         ʂʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ:  

ʉʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʄ 1:500  ʛʘ 9,0 9,3 

ʉʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʥʞʝ-

ʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ 
ʂʥʠʛʘ 1 1 

ʊʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʊʦʤ 1 
1 

 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʲʝʢʪʘ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʂʃ-

6ʢɺ ʦʪ ʈʇ-805 6/0,4ʢɺ 2ʭ250 ʢɺɸ (ʩʝʢ. I)è ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʠʪʫʘʮʠʠ ʠ ʨʝʣʴʝʬʘ ʩ ʮʝʣʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʚ ʜʘʣʴʥʝʡ-

ʰʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʧʦ ʜʘʥʥʦʤʫ ʦʙʲʝʢʪʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪ ʜʦʣʞʥʦ ʙʳʣʦ ʧʦʩʣʫʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʸʤʢʠ ʤʘʩ-

ʰʪʘʙʦʤ 1:2000 ʠ 1:500. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠʟʳʩʢʘʥʠʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ, ʦʩʥʦʚʥʳʤʠ 

ʵʪʘʧʘʤʠ ʢʦʪʦʨʳʭ ʷʚʠʣʠʩʴ: 

-  ʩʙʦʨ  ʠ  ʘʥʘʣʠʟ  ʤʘʪʝʨʠʘʣʦʚ  ʠʥʞʝʥʝʨʥʳʭ  ʠʟʳʩʢʘʥʠʡ  ʧʨʦʰʣʳʭ  ʣʝʪ,  ʪʦʧʦʛʨʘʬʦ - 

ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ, ʠ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ; 

-  ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ  ʦʙʩʣʝʜʦʚʘʥʠʝ  ʫʯʘʩʪʢʘ  ʨʘʙʦʪ,  ʦʧʨʝʜʝʣʝʥʠʝ  ʚ  ʥʘʪʫʨʝ  ʛʨʘʥʠʮ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʳʩʢʘʥʠʡ; 

- ʦʙʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ ɻɻʉ; 

 - ʩʦʟʜʘʥʠʝ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ GNSS; 

- ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ (ʥʘʟʝʤʥʘʷ) ʩʲʝʤʢʘ, ʚʢʣʶʯʘʷ ʩʲʝʤʢʫ ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʜʟʝʤʥʳʭ ʢʦʤʤʫ-

ʥʠʢʘʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; 

-  ʢʘʤʝʨʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ ʩʲʸʤʢʠ; 

- ʩʦʟʜʘʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ; 

- ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʘʥʝʩʝʥʠʷ ʥʘ ʧʣʘʥ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ; 

- ʢʦʤʧʦʥʦʚʢʘ ʦʪʯʝʪʘ ʠ ʚʳʧʫʩʢ ʦʪʯʝʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʉʦʟʜʘʥʠʝ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ ʥʘ 

ʫʯʘʩʪʢʝ ʠʟʳʩʢʘʥʠʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʦʧʦʨʥʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʩʝʪʴ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʧʫʥʢʪʦʚ, 

ʦʪ ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʣʘʩʴ ʩʝʪʴ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 5 ʧʫʥʢʪʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (ɻʦʨʝʣʳʡ ʍʫʪʦʨ, ʉʪʘʨʦʩʝʤʝʡʢʠʥʦ, ʉʚʷʟʫʶʱʠʡ, ʂʨʘʩʥ. 

ɻʣʠʥʢʘ, ʃʳʩʘʷ ɻʦʨʘ) ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʙʲʝʢʪʘ ʠ ʙʣʠʞʘʡʰʠʝ ʢ ʦʙʲʝʢʪʫ ʟʘ ʝʛʦ ʧʨʝʜʝ-

ʣʘʤʠ, ʥʝ ʤʝʥʝʝ 4 ʧʫʥʢʪʦʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʣʘʥʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʥʝ ʤʝʥʝʝ 5 ʧʫʥʢʪʦʚ ʩ ʠʟ-

ʚʝʩʪʥʳʤʠ ʚʳʩʦʪʘʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʝʜʝʥʠʝ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʫ ʢʦʦʨ-

ʜʠʥʘʪ ʠ ʚʳʩʦʪ ʧʫʥʢʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ. 

ʇʦʩʪʨʦʝʥʘ ʩʝʪʴ ʠʟ ʧʷʪʠ ʧʫʥʢʪʦʚ ɻɻʉ ʠ 4 ʧʫʥʢʪʘ (ʇɺʆ). ʎʝʥʪʨʳ ʧʘʨʳ ʪʦʯʝʢ ʇɺʆ, ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʩʠʩʪʝʤʦʡ, ʨʘʟʤʝʱʝʥʳ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ ʫʩʣʦʚʠʝʤ ʚʟʘʠʤʥʦʡ ʚʠʜʠʤʦʩʪʠ ʠ 

ʟʘʢʨʝʧʣʝʥʳ ʚʨʝʤʝʥʥʳʤʠ ʟʥʘʢʘʤʠ: ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʰʪʳʨʴ ʥʘ ʛʣʫʙʠʥʫ 0,85 ʤ.  

ʉʭʝʤʘ ʩʝʪʠ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʧʫʥʢʪʦʚ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ (Rp1, Rp2, Rp3, Rp4) ʦʧʨʝ-

ʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʯʘʩʪʦʪʥʳʭ GPS, ɻʃʆʅɸʉ-ʧʨʠʝʤʥʠʢʦʚ. ʉʧʫʪʥʠʢʦʚʳʝ ʛʝʦʜʝʟʠ-

ʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩʪʘʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʤʝʪʦʜ ʨʘʟʚʠʪʠʷ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘ-

ʥʠʷ - ʧʦʩʪʨʦʝʥʠʝ ʩʝʪʠ.  
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ɺ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ ʜʚʘ ʧʨʠʝʤʥʠʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘ 

ʧʫʥʢʪʘʭ ɻɻʉ, ʘ ʜʚʘ ʧʝʨʝʤʝʱʘʝʤʳʭ ʧʨʠʝʤʥʠʢʘ ʧʦʧʘʨʥʦ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʥʘʜ ʮʝʥʪʨʘʤʠ ʧʫʥʢʪʦʚ 

ʩʲʝʤʦʯʥʦʡ ʩʝʪʠ ʠ ʚʳʧʦʣʥʷʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʤʝʥʝʝ 60 ʤʠʥ. ʅʘ ʢʘʞʜʦʤ ʧʫʥʢʪʝ ʇɺʆ ʥʘʙʣʶ-

ʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʧʷʪʠ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ɻɻʉ. ɺ ʢʘʞʜʦʤ ʩʧʫʪʥʠʢʦʚʦʤ ʧʨʠʝʤʥʠʢʝ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʦʜʥʦʪʠʧʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʧʠʩʠ ʜʘʥʥʳʭ (ʠʥʪʝʨʚʘʣ ʟʘʧʠʩʠ, ʤʘʩʢʘ ʚʦʟʚʳʰʝʥʠʷ), 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʝ. 

ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʬʦʨʤʠʨʦʚʘʥ ʥʘʙʦʨ ʦʪʯʝʪʥʳʭ ʬʘʡʣʦʚ ʧʦ ʢʘʞʜʦʤʫ ʜʥʶ 

ʠʟʤʝʨʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʟʘʧʦʣʥʷʣʠʩʴ ʞʫʨʥʘʣʳ ʩʧʫʪʥʠʢʦʚʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟ-

ʤʝʨʝʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʢʘʨʢʘʩ 

ʠʟ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʠ ʧʫʥʢʪʦʚ ʇɺʆ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʨʘʙʦʪ ʢʘʞʜʳʡ ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʫʥʢʪ ʇɺʆ ʙʳʣ ʩʚʷʟʘʥ ʚʝʢʪʦʨʘʤʠ ʩ ʧʫʥʢʪʘʤʠ ɻɻʉ, ʯʪʦ 

ʧʦʢʘʟʘʥʦ ʥʘ ʩʭʝʤʝ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ. 

ʆʢʦʥʯʘʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ çTopcon tools 

(ver 8)è, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʣʫʯʝʥʳ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʧʣʘʥʝ ʠ ʧʦ ʚʳʩʦʪʝ.  

ʆʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʝʥʘ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʘ ʦʙʨʘʙʦʪʢʘ ʩʚʦ-

ʙʦʜʥʦʡ ʦʪ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩʝʪʠ ʠ ʦʪʙʨʘʢʦʚʢʘ çʩʣʘʙʳʭè (ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʢʨʠʪʝʨʠʷʤ 

ʪʦʯʥʦʩʪʠ) ʚʝʢʪʦʨʦʚ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʦ ʩʦʚʤʝʱʝʥʠʝ ʩʚʦʙʦʜʥʦʡ ʩʝʪʠ ʩ ʧʫʥʢʪʘʤʠ ʦʧʦʨ-

ʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʠʭ ʩʦʚʤʝʩʪʥʦʝ ʫʨʘʚʥʠʚʘʥʠʝ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘ-

ʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʫʥʢʪʦʚ ʚ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ çʄʉʂ-63è. 

 

 

 
 

ʈʠʩ. 2. ʉʭʝʤʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 
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ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ. ʉ ʧʫʥʢʪʦʚ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳ-

ʧʦʣʥʝʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʣʦʱʘʜʠ ʤʝʩʪʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʪʝʭʥʦ-

ʣʦʛʠʠ ʤʝʪʦʜʦʤ ʢʠʥʝʤʘʪʠʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (RTK). 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ RTK (ʨʠʩ. 3) ʟʘʢʣʶʯʘʣʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʫʩʪʘ-

ʥʘʚʣʠʚʘʣʘʩʴ ʥʘ ʪʦʯʢʝ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʧʝʨʝʜʘʚʘʣʘ ʧʦʧʨʘʚʢʠ ʥʘ ʧʦʣʝʚʦʡ ʧʨʠʝʤ-

ʥʠʢ (ʨʦʚʝʨ) ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦ ʤʦʜʝʤʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʦʜʥʦʩʪʦʨʦʥʥʷʷ ʣʠʥʠʷ 

ʩʚʷʟʠ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʝʞʠʤʝ RTK: 

1) ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʠ çʨʦʚʝʨè ʧʨʠʥʠʤʘʣʠ ʩʠʛʥʘʣʳ ʦʪ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʟʚʝʟʜʠʷ ʩʧʫʪ-

ʥʠʢʦʚ; 

2) ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʧʝʨʝʜʘʚʘʣʘ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪʳ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ çʨʦʚʝʨè; 

3) çʈʦʚʝʨè ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʙʘʪʳʚʘʣ ʠʟʤʝʨʝʥʠʷ ʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʩʦ ʩʚʦʠʤʠ ʠʟʤʝʨʝʥʠ-

ʷʤʠ ʠ ʚʳʯʠʩʣʷʣ ʢʦʦʨʜʠʥʘʪʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

 

 

 
 

ʈʠʩ. 3. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʚ ʨʝʞʠʤʝ RTK 

 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚ GPS ʧʨʠʸʤʥʠʢʘʭ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʇʨʠʝʤʥʠʢ GPS Leica GS 15 ˉ 1513361 (ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ): 

Å ʪʦʯʢʘ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ - ʙʘʟʠʩ; 

Å ʨʝʞʠʤ ʠʟʤʝʨʝʥʠʷ (ʢʠʥʝʤʘʪʠʢʘ); 

Å ʤʘʩʢʘ ʧʦ ʫʛʣʫ ʚʦʟʚʳʰʝʥʠʷ ʩʧʫʪʥʠʢʦʚ 15 ʛʨʘʜʫʩʦʚ; 

Å ʜʠʩʢʨʝʪʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʠʟʤʝʨʝʥʠʡ 15 ʩʝʢʫʥʜ. 

2) ʇʨʠʝʤʥʠʢ GPS Leica GS 14 ˉ 2811741 (ʨʦʚʝʨ); 

Å ʤʘʩʢʘ ʧʦ ʫʛʣʫ ʚʦʟʚʳʰʝʥʠʷ ʩʧʫʪʥʠʢʦʚ 15 ʛʨʘʜʫʩʦʚ; 

Å ʜʠʩʢʨʝʪʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʠʟʤʝʨʝʥʠʡ 15 ʩʝʢʫʥʜʘ. 

ʎʝʥʪʨʠʨʦʚʘʥʠʝ ʘʥʪʝʥʥʳ ʥʘʜ ʤʘʨʢʦʡ ʚʳʧʦʣʥʷʣʦʩʴ ʦʧʪʠʯʝʩʢʠʤ ʮʝʥʪʨʠʨʦʤ ʩ ʪʦʯʥʦʩʪʴʶ 

1-2 ʤʤ. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çTopcon 

Toolsè.  

ʈʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʢʮʠʡ.  

ʉʲʝʤʢʝ ʧʦʜʣʝʞʘʣʘ ʚʩʷ ʥʘʟʝʤʥʘʷ ʩʠʪʫʘʮʠʷ. ɺʳʩʦʪʥʳʝ ʧʠʢʝʪʳ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ 

ʥʘʙʠʨʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʘʩʰʪʘʙʦʤ ʩʲʝʤʢʠ ʠ ʩʝʯʝʥʠʝʤ ʨʝʣʴʝʬʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʪʝʭ-

ʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʳʩʦʪʥʳʤʠ ʧʠʢʝʪʘʤʠ ʩʦʩʪʘʚʠʣʦ ʥʝ ʙʦʣʝʝ 15 ʤ ʜʣʷ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 1:500. ʅʘ 
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ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ ʚʳʩʦʪʥʳʝ ʧʠʢʝʪʳ ʥʘʙʠʨʘʣʠʩʴ ʩ ʧʣʦʪʥʦʩʪʴʶ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʥʘʠʙʦʣʝʝ ʧʨʘʚʠʣʴʥʦʝ ʠ ʪʦʯʥʦʝ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʥʘ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʦʤ ʧʣʘʥʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ ʚʳʧʦʣʥʝʥʘ ʩʲʝʤʢʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʟʝʤ-

ʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʡ ʩʲʝʤʢʠ ʠʭ ʚʳʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʟʝʤʣʠ, ʩʲʝʤʢʠ ʣʠʥʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʠ ʜʨʫʛʠʭ ʩʢʨʳʪʳʭ ʪʦʯʝʢ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʛʣʫʙʠʥʘ ʠʭ ʟʘʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʪʨʘʩʩʦʠʩʢʘʪʝʣʷ çRIDGID SR20è. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʠʩʘ ʧʨʦʚʦʜʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʃʕʇ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʣʝʢʪʨʦʥʥʳʡ 

ʪʘʭʝʦʤʝʪʨ Leica TS-11, ʚ ʨʝʞʠʤʝ çʅʝʜʦʩʪʫʧʥʘʷ ʚʳʩʦʪʘ ʦʙʲʝʢʪʘè. 

ʀʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʩʦʛʣʘʩʦʚʘʥʳ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʤʠ ʠʥʞʝʥʝʨʥʳʝ 

ʩʝʪʠ. 

ʂʘʤʝʨʘʣʴʥʳʝ ʨʘʙʦʪʳ. ɺʳʧʦʣʥʝʥʠʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʧʨʠ ʩʲʝʤʢʝ ʩʦʯʝʪʘʣʦʩʴ ʩ ʧʦʣʥʦʡ 

ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʤʘʪʝʨʠʘʣʦʚ ʩʲʝʤʢʠ, ʧʨʠ ʵʪʦʤ ʚʳʧʦʣʥʝʥʦ ʩʣʝʜʫʶʱʝʝ:  

- ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʜʨʦʙʥʳʭ ʩʭʝʤ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ; 

- ʚʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʪʦʯʝʢ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʘ 1:500; 

- ʩʦʩʪʘʚʣʝʥʠʝ ʠ ʦʬʦʨʤʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʝʪʘ. 

ɺʳʯʠʩʣʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʧʨʦʠʟʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ 

ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ 

çTopcon Toolsè. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʝ ʥʝʚʷʟʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʤʫ ʩʲʝʤʦʯʥʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ ʠ  ʥʝ ʧʨʝʚʳʰʘʶʪ 

2 ʩʤ. 

ʉʦʟʜʘʥʠʝ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʧʨʦʭʦʜʠʣʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ 

ʩʧʦʩʦʙʦʤ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʪʘʭʝʦʤʝʪʨʘ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠʩʴ ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çCREDO DATè ʚʝʨʩʠʷ 5.0, ʛʜʝ ʧʨʦʠʟ-

ʚʦʜʠʣʦʩʴ ʩʦʩʪʘʚʣʝʥʠʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ ʚ ʬʦʨʤʘʪ 

çAutoCadè. 

ɺʳʧʦʣʥʝʥʥʘʷ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʠ ʜʘʥʥʳʝ ʠʟ ʪʘʭʝʦʤʝʪʨʘ ʙʳʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ  

ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ çCREDO DATè ʚʝʨʩʠʷ 5.0 ʚ ʚʠʜʝ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. ɼʘʣʝʝ ʬʘʡʣ ʙʳʣ 

ʠʤʧʦʨʪʠʨʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤʫ çCREDO DATè ʚʝʨʩʠʷ 5.0  ʜʣʷ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [9]. 

ʎʠʬʨʦʚʳʝ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʤʘʩʰʪʘʙʘ 1:500 ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ (ʧʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʩ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ, ʛʝʦʜʝʟʠʯʝ-

ʩʢʠʭ ʧʨʠʙʦʨʦʚ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ AutoCAD, ʚ ʩʣʦʷʭ ʠ ʰʨʠʬʪʘʭ ɿʘʢʘʟ-

ʯʠʢʘ.  

ʅʘ ʧʣʘʥʘʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʦʙʨʘʞʝʥʳ ʦʩʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʪʨʘʩʩ, ʧʠʢʝʪʘʞ, ʪʘʙʣʠʮʳ ʫʛ-

ʣʦʚ ʧʦʚʦʨʦʪʘ, ʧʨʷʤʳʭ ʠ ʢʨʠʚʳʭ ʪʨʘʩʩʳ. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʘʭ, ʵʣʝʤʝʥʪʘʭ ʩʠʪʫʘʮʠʠ, ʨʝʣʴʝʬʘ, ʧʦʜʟʝʤʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʷʭ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʧʣʘʥʘʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ çʋʩʣʦʚʥʳʤʠ ʟʥʘʢʘʤʠ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʤʘʩʰʪʘʙʦʚ 1:5000, 1:2000, 

1:1000, 1:500è, ʠʟʜ. 1989 ʛ. 

ʉʚʝʜʝʥʠʷ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʝʤʢʝ ʨʘʙʦʪ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʝʤʢʠ ʨʘ-

ʙʦʪ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ ʪʨʠ ʵʪʘʧʘ: 

- ʧʨʝʜʧʦʣʝʚʦʡ ʵʪʘʧ ʨʘʙʦʪ; 

- ʧʦʣʝʚʦʡ ʵʪʘʧ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ: 

- ʢʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʝʜʧʦʣʝʚʦʡ ʵʪʘʧ ʨʘʙʦʪ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: 



233 
 

Å ʧʨʦʚʝʜʝʥʠʝ ʠʥʩʪʨʫʢʪʘʞʘ ʠ ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʪʨʫ-

ʜʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʧʨʝʜʧʠʩʘʥʠʡ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʠʟʳʩʢʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ (ʇʨʘ-

ʚʠʣʘ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʪʦʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʇʊɹ-88[10]); 

Å ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʦʨʤʘʤʠ ʠ ʧʨʘʚʠʣʘʤʠ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʩʲʝʤʢʝ ʠ ʩʦʩʪʘʚʣʝʥʠʶ 

ʧʣʘʥʦʚ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʚ ʤʘʩʰʪʘʙʘʭ 

1:5000, 1:2000, 1:1000 ʠ 1:500. (ɻʂʀʅʇ-02-033-82); 

Å ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʪʘʣʦʛʘ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʤʘʨʢʰʝʡʜʝʨʩʢʠʭ 

ʧʣʘʥʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʤʘʩʰʪʘʙʦʚ: 1:10000, 1:5000, 1:2000, 

1:1000, 1:500; 

Å ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʷ ʠʥʩʪʨʫʢʮʠʠ ʦ ʧʦʨʷʜʢʝ ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʸʤʢʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ, ʪʦ-

ʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ. (ɻʅʊɸ) -17-004-99, ʉʇ 47.13330.2016; 

Å ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʪʦʜʦʚ ʩʲʸʤʢʠ ʠ ʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʙʦʨʘʤʠ ʨʘʜʠʦʩʚʷʟʠ, 

ʪʨʘʩʩʦʧʦʠʩʢʦʚʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʧʨʘʚʠʣʴʥʦʩʪʴ ʟʘʧʦʣʥʝʥʠʷ ʞʫʨʥʘʣʦʚ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʚʝʜʝʥʠʝ ʘʙʨʠʩʦʚ; 

Å ʧʨʦʚʝʨʢʫ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʛʝʦʜʝʟʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ CREDO_DAT-4 ʜʣʷ ʫʨʘʚʥʠʚʘʥʠʷ ʪʝʦʜʦʣʠʪʥʳʭ ʠ ʥʠʚʝʣʠʨʥʳʭ ʭʦ-

ʜʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʯʸʪʘ ʪʦʯʝʢ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʸʤʢʠ. 

ʇʦʣʝʚʦʡ ʵʪʘʧ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʘʣ ʜʚʘ ʵʪʘʧʘ: 

1. ʇʝʨʚʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʚʳʧʦʣʥʝʥ ʚ ʧʝʨʠʦʜ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʚʳʥʦʩʘ ʥʘ ʤʝʩʪʥʦʩʪʴ ʧʨʦʝʢʪʥʳʭ ʧʣʦʱʘʜʦʢ ʩʢʚʘʞʠʥ ʠ ʜʨ. ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ.  

2. ɺʪʦʨʠʯʥʳʡ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʨʦʚʝʜʸʥ ʚ ʧʦ-

ʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠ ʫʩʪʘʥʦʚʣʝʥʦ ʯʪʦ: 

Å ʫ ʠʩʧʦʣʥʠʪʝʣʷ ʠʤʝʝʪʩʷ ʢʦʧʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ; 

Å ʛʝʦʜʝʟʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʙʦʨʳ ʩʧʫʪʥʠʢʦʚʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʟʠʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ GPS+GLONASS ʬʠʨʤʳ Leica, ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ʠʩʧʦʣʥʠʪʝʣʷʤʠ ʧʨʠ ʛʝʦʜʝ-

ʟʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, ʠʤʝʝʪ ʜʝʡʩʪʚʫʶʱʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

Å ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʛʦ ʩʲʝʤʦʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʫʥʢʪʳ ɻɻʉ. ʂʦʦʨʜʠʥʘʪʳ ʠ ʚʳʩʦʪʳ ʧʫʥʢʪʦʚ ʇɺʆ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʙʦʨʦʚ 

ʩʧʫʪʥʠʢʦʚʦʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ GPS+GLONASS; 

Å ʩʦʙʣʶʜʝʥʦ ʪʨʝʙʦʚʘʥʠʝ ʢ ʛʫʩʪʦʪʝ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʠ ʩʦʭʨʘʥʥʦʩʪʠ 

ʧʫʥʢʪʦʚ; 

Å ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ çTopcon-

Toolsè. ʅʝʚʷʟʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʉʇ 11-104-97 ʢ ʧʣʘʥʦʚʦ-ʚʳʩʦʪʥʦʤʫ ʩʲʝʤʦʯʥʦʤʫ ʦʙʦʩʥʦʚʘʥʠʶ; 

Å ʩʲʝʤʢʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʫʪʥʠʢʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʦʜʦʤ ʢʠʥʝʤʘ-

ʪʠʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (RTK). 

Å ʧʦʣʝʚʳʝ ʞʫʨʥʘʣʳ ʧʨʦʰʠʪʳ, ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ ʦʬʦʨʤʣʝʥ, ʩʪʨʘʥʠʮʳ ʧʨʦʥʫʤʝʨʦ-

ʚʘʥʳ. ʇʠʢʝʪʳ ʠʤʝʶʪ ʧʦʷʩʥʠʪʝʣʴʥʳʝ ʧʦʜʧʠʩʠ ʠ ʥʘ ʘʙʨʠʩʘʭ ʧʨʦʩʪʘʚʣʝʥʳ ʥʦʤʝʨʘ ʧʠʢʝʪʥʳʭ ʪʦ-

ʯʝʢ; 

Å ʚʳʧʦʣʥʝʥʘ ʧʨʦʚʝʨʢʘ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ ʧʫʥʢʪʦʚ ʇɺʆ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ; 

Å ʧʫʥʢʪʳ ʦʧʦʨʥʦʡ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʝʪʠ ʟʘʢʨʝʧʣʝʥʳ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʰʪʳʨʷʤʠ ʟʘ-

ʛʣʫʙʣʸʥʥʳʤʠ ʥʘ 0,85 ʤ. ʅʘʨʫʞʥʳʡ ʟʥʘʢ ʧʦʜʧʠʩʘʥ ʢʨʘʩʢʦʡ ʠ ʦʬʦʨʤʣʝʥ ʢʨʫʛʣʦʡ ʦʢʦʧʢʦʡ; 

Å ʚʳʧʦʣʥʝʥʦ ʚʠʟʫʘʣʴʥʦʝ ʩʣʠʯʝʥʠʝ ʩʠʪʫʘʮʠʠ ʧʣʘʥʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʩ ʵʣʝʤʝʥʪʘʤʠ ʤʝʩʪʥʦʩʪʠ; 

Å ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʧʣʘʥ ʩʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

çʋʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʄ 1:5000, 1:2000, 1:1000 ʠ 1:500è ʚ ʤʘʩʰʪʘʙʝ 

1:500. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʢʘʟʘʥʳ ʚ ʘʢʪʝ ʇʦʣʝʚʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʧʨʠʸʤʢʠ ʪʦ-

ʧʦʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ. 
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ʂʘʤʝʨʘʣʴʥʳʡ ʵʪʘʧ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʘʣ ʚ ʩʝʙʷ: 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʧʨʦʚʝʜʝʥʠʷ ʩʘʤʠʤ 

ʠʩʧʦʣʥʠʪʝʣʝʤ, ʘ ʪʘʢʞʝ ï ʧʦʩʪʦʷʥʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʙʨʠʛʘʜʳ (ʛʨʫʧʧʳ), ʨʝʜʘʢʪʦʨʦʤ ʢʘʨʪ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ. 

ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʨʘʥʝʝ ʠʩʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ, ʧʦ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ, ʦʙʲʝʤʘʤ, ʪʦʯʥʦʩʪʠ ʠ ʪ.ʜ.; 

ʊʘʢ ʞʝ ʚʝʣʠʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʭʦʜʦʤ ʨʘʙʦʪ ʩ ʮʝʣʴʶ ʢʦʥʪʨʦʣʷ, ʟʘ ʩʦ-

ʙʣʶʜʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʥʝʟʘʚʠʩʠʤʦʝ ʠʩʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʚʦ ʚʪʦʨʫʶ ʨʫʢʫ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʘʤʝʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʳʷʚʣʝʥʦ ʯʪʦ: 

Å ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʩʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

çʋʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʄ 1:5000, 1:2000, 1:1000 ʠ 1:500è ʚ ʤʘʩʰʪʘʙʝ 

1:500; 

Å ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʩʦʩʪʘʚʣʝʥ ʩʦʛʣʘʩʥʦ ʉʇ 47.13330.2012 ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʩʝ 

ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʠʣʦʞʝʥʠʷ; 

Å ʚʩʝ ʤʘʪʝʨʠʘʣʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʩʦʩʪʘʚʣʝʥʳ ʠ ʦʬʦʨʤʣʝʥʳ 

ʩʦʛʣʘʩʥʦ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʡ ɿʘʢʘʟʯʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ 

ʠʟʳʩʢʘʥʠʡ ʩʦʩʪʘʚʣʝʥ ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ. 

ʊʝʢʩʪ ʦʪʯʝʪʘ ʩʦʩʪʘʚʣʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 2.105-95. ʉʦʜʝʨʞʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʯʝʪʘ ʩʦʛʣʘʩʥʦ ʉʇ 47.13330.2016 , ʉʇ 11-104-97, ʉʇ 47.13330.2012, ʃʅɼ çʇʦ-

ʣʦʞʝʥʠʝ ʢʦʤʧʘʥʠʠ çʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʦʙʲʝʢʪʦʚ ʢʦʤʧʘʥʠʠè. 

ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: ʉʇ 47.13330.2016, ʉʇ 11-104-97. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚʳʧʦʣʥʝʥʘ ʚ ʧʨʦʛʨʘʤʤʝ 

çTopcon-Toolsè. ʅʝʚʷʟʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʉʇ 11-104-97 ʢ ʇɺʆ. 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚʳʧʦʣʥʝʥʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ, ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʂʀʅʇ 02-033-

82. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʩʪʘʚʣʝʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʚ   ʄ 1:500 ʩ ʩʝʯʝ-

ʥʠʝʤ ʨʝʣʴʝʬʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʯʝʨʝʟ 0,5 ʤ ʧʣʦʱʘʜʦʢ ʠ ʪʦʯʝʢ ʧʦʜʢʣʶʯʝʥʠʷ.  

ʀʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʧʣʘʥʳ ʩʦʩʪʘʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ 

AutoCAD Civil 3D 2012 ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ çʄʉʂ-63è, ɹʘʣʪʠʡʩʢʦʡ ʩʠʩʪʝʤʝ ʚʳʩʦʪ, ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ çʋʩʣʦʚʥʳʭ ʟʥʘʢʦʚ ʜʣʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʄ 1:5000, 1:2000, 

1:1000 ʠ 1:500è. 

ʊʦʯʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʦʮʝʥʝʥʘ ʧʦ ʜʘʥʥʳʤ ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʣʝ-

ʚʳʭ ʠʟʤʝʨʝʥʠʡ. ʉʨʝʜʥʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʧʦʣʦʞʝʥʠʡ ʧʨʝʜʤʝʪʦʚ ʠ ʢʦʥʪʫʨʦʚ, ʪʦʯʝʢ ʧʦʜʟʝʤʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʚʳʩʦʪʘʭ ʪʦʯʝʢ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʛʦʨʠʟʦʥʪʘʣʷʤ ʩ ʜʘʥʥʳʤʠ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʥʝ ʧʨʝʚʳʰʘʶʪ 0,5 ʤʤ ʥʘ ʧʣʘʥʝ. 

ʈʘʙʦʪʘ ʧʦ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʤ ʠʟʳʩʢʘʥʠʷʤ ʚʳʧʦʣʥʝʥʘ ʩʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ 

ʟʘʜʘʥʠʶ ʠ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ. 

ʊʦʯʥʦʩʪʴ, ʜʝʪʘʣʴʥʦʩʪʴ, ʧʦʣʥʦʪʘ ʠ ʦʬʦʨʤʣʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʥʦʚʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʉʇ 47.13330.2012, ʉʇ 11-104-97. 

ʉʚʝʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ, ʜʘʶʪ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʤʧʣʝʢʩʝ 

ʚʳʧʦʣʥʝʥʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʠ ʢʘʯʝʩʪʚʝ. 

ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʤʝʩʪʥʦʩʪʠ ʚʳʧʦʣʥʝʥʘ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʧʨʝʜʧʦʩʳʣʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʢʘʢʠʭ-ʣʠʙʦ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʄʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʨʘʙʦʪ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʙʦʪ. 
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ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʡ ʦʪʯʝʪ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʥʦʡ ʠ ʨʘʙʦʯʝʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺʳʧʦʣʥʝʥʥʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʦʪʨʘʞʘʝʪ ʩʦʩʪʦʷʥʠʝ ʩʠʪʫʘʮʠʠ ʠ ʨʝʣʴʝʬʘ ʥʘ ʤʘʨʪ 

2021 ʛ. ʠ ʧʨʠʛʦʜʥʘ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 2-ʭ ʣʝʪ (ʉʇ 11-104-97, ʧ. 5.60, ʧ. 5.189 ï ʧ. 

5.199). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʩʦʟʜʘʥʘ ʪʦʧʦʛʨʘʬʠʯʝ-

ʩʢʘʷ ʦʩʥʦʚʘ (ʧʣʘʥ) ʠ ʧʦʣʫʯʝʥʳ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʠʥʞʝʥʝʨ-

ʥʳʭ ʠʟʳʩʢʘʥʠʡ. 

ʊʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʧʦ ʠʟʳʩʢʘʥʠʷʤ ɿʘʢʘʟʯʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ: 

- 4 ʵʢʟʝʤʧʣʷʨʘ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ; 

- 2 ʵʢʟʝʤʧʣʷʨ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʥʘ CD-R ʜʠʩʢʝ ʚ ʥʝ ʨʝʜʘʢʪʠʨʫʝʤʦʤ ʬʦʨʤʘʪʝ pdf 

ʠ ʚ ʨʝʜʘʢʪʠʨʫʝʤʳʭ ʬʦʨʤʘʪʘʭ: ʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʚ ʬʦʨʤʘʪʝ AutoCad (ʚ ʩʣʦʷʭ ʠ ʰʨʠʬʪʘʭ ɿʘ-

ʢʘʟʯʠʢʘ, ʚ ʧʨʦʝʢʮʠʠ çʇʣʘʥ-ʩʭʝʤʘè), ʪʝʢʩʪʦʚʘʷ ʯʘʩʪʴ ʚ ʬʦʨʤʘʪʝ Microsoft Word.  

ʉʪʨʫʢʪʫʨʘ ʠ ʥʘʟʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʳʤ ʜʦ-

ʢʫʤʝʥʪʘʤ ʥʘ ʙʫʤʘʞʥʦʤ ʥʦʩʠʪʝʣʝ. 
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