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ʅɸʋʏʅʓɽ ʉʆʆɹʑɽʅʀʗ  §  SCIENTIFIC  REPORTS 
 

ʈʘʟʜʝʣ 1 ɻɽʆɻʈɸʌʀʗ ʀ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀɽ 

Section 1 GEOGRAPHY AND ENVIRONMENTAL MANAGEMENT 

 

 

ʋɼʂ 502.333 

ʇʆʊɽʅʎʀɸʃ ʆɹɽʉʇɽʏʀɺɸʖʑʀʍ ʕʂʆʉʀʉʊɽʄʅʓʍ ʋʉʃʋɻ  

ʇʈʀʈʆɼʅʆ-ʍʆɿʗʁʉʊɺɽʅʅʓʍ ʉʀʉʊɽʄ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

ɸ.ɽ. ʅʘʟʘʨʝʥʢʦ, ɹ.ɸ. ʂʨʘʩʥʦʷʨʦʚʘ 
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ɹʘʨʥʘʫʣ, E-mail: harret1992@mail.ru, bella@iwep.ru  

 

ɺ ʩʪʘʪʴʝ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤ-

ʥʳʭ ʫʩʣʫʛ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʥʘ ʧʨʠʤʝʨʝ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ɸʣ-

ʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠ-

ʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚʥʫʪʨʠ ʚʳʜʝʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦ-

ʨʦʚ, ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ ʦʪ-

ʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, 

ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ, ʤʘʪʨʠʮʘ ʃʝʦʧʦʣʴʜʘ. 
ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ 16.02.2018 

 

ɺʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʜʦʩʪʠ-

ʞʝʥʠʷ ʢʦʤʧʨʦʤʠʩʩʦʚ ʤʝʞʜʫ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʦʭʨʘʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʣʫʞʠʪ ʦʙʲʝʢʪʠʚʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʫʩʣʫʛ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʤʘʩʰʪʘʙʘʭ. ʊʘʢ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʮʝʥʢʠ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʧʨʠʟʚʘʥʳ ʚʳʷʚʠʪʴ 

ʥʘʣʠʯʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩʠʩʪʝʤʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʩʩʤʘʪ-

ʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [1]. ʈʫʢʦʚʦʜʩʪʚʫ-

ʷʩʴ ʪʝʤ, ʯʪʦ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʧʦ-

ʥʠʤʘʝʤʳʝ ʢʘʢ ʙʣʘʛʘ, ʢʦʪʦʨʳʝ ʦʙʱʝʩʪʚʦ 

ʧʦʣʫʯʘʝʪ ʦʪ ʵʢʦʩʠʩʪʝʤ, ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʪʨʝʭ ʚʠʜʦʚ ʢʘʧʠʪʘʣʘ: 

ʧʨʠʨʦʜʥʦʛʦ, ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʥʦʛʦ. ɼʣʷ ʦʮʝʥʢʠ ʙʳʣʠ ʚʳʙʨʘ-

ʥʳ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʇʍʉ), ʧʨʝʜʩʪʘʚʣʷʶ-

ʱʠʝ ʩʦʙʦʡ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ 

ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ 

ʨʘʟʚʠʪʠʷ. 

ɺʳʜʝʣʝʥʠʝ ʇʍʉ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʢʘʢ ʩʘʤʦʨʘʟʚʠʚʘʶ-

ʱʝʡʩʷ ʠ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʡʩʷ ʫʧʦʨʷʜʦ-

ʯʝʥʥʦʡ ʤʘʪʝʨʠʘʣʴʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʫʧʨʘʚ-

ʣʷʝʤʦʡ ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ 

ʮʝʣʦʝ ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʚʷʟʝʡ ʥʘʜ ʚʥʝʰʥʠʤʠ [2]. ɺʳʜʝʣʝʥʠʝ 

ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ɿʘʧʘʜ-

ʥʦʡ ʉʠʙʠʨʠ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʢʦʣʣʝʢ-

ʪʠʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʣʘʥʜʰʘʬʪʥʦ-ʚʦʜʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʧʨʠʨʦʜʦʧʦʣʴ-

ʟʦʚʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ ʚ 2016 ʛ. ʠ ʦʩ-

ʥʦʚʳʚʘʣʦʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ (ʨʠʩ. 1): 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʇʍʉ ʦʩʥʦʚʘʥʦ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

mailto:harret1992@mail.ru
mailto:bella@iwep.ru
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ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʰʠʨʦʢʠʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʇʍʉ ʢʘʢ ʣʶʙʘʷ ʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʝʪ ʩʚʦʡ-

ʩʪʚʘʤʠ ʮʝʣʦʩʪʥʦʩʪʠ, ʠʝʨʘʨʭʠʯʥʦʩʪʠ, 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʠ. 

ʎʝʣʦʩʪʥʦʩʪʴ ʇʍʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʩʥʳ-

ʤʠ ʩʚʷʟʷʤʠ ʧʨʠʨʦʜʥʦʡ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʦʜʩʠʩʪʝʤ ʚ ʦʙʲʝʢʪʠʚʥʦ ʩʣʦʞʠʚʰʠʭʩʷ 

ʛʨʘʥʠʮʘʭ [2]. ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚʳʜʝ-

ʣʷʪʁ ʯʝʪʳʨʝ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤʳ: ʩʪʝʧʥʫʶ, ʣʝʩʦʩʪʝʧʥʫʶ, ʧʨʝʜ-

ʛʦʨʥʫʶ ʣʝʩʦʩʪʝʧʥʫʶ, ʛʦʨʥʫʶ ʠ ʧʨʝʜ-

ʛʦʨʥʫʶ ʩʪʝʧʥʫʶ, ʛʦʨʥʫʶ (ʨʠʩ. 2). 

ʕʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ ʚ̫ʣʷʶʪʩ ̫

ʧʨʦʜʫʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʨʝʭ ʚʠʜʦʚ 

ʢʘʧʠʪʘʣʘ: ʧʨʠʨʦʜʥʦʛʦ, ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ. ʀʤʝʥʥʦ ʇʍʉ, ʥʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʶʪʩʷ ʪʦʡ ʝʜʠʥʠʮʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦ-

ʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʵʢʦʩʠ-

ʩʪʝʤʥʳʝ ʫʩʣʫʛʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ʉʦʛʣʘʩʥʦ ʦʜ-

ʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʠʬʠʢʘ-

ʮʠʡ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʦʡ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ çʆʮʝʥʢʘ ʵʢʦʩʠʩʪʝʤ 

ʥʘ ʧʦʨʦʛʝ ʪʳʩʷʯʝʣʝʪʠʷè ʖʅʕʇ, ʧʨʦʚʝ-

ʜʝʥʥʦʤ ʚ 2005 ʛ. [3], ʚʳʜʝʣʷʶʪ ʛʨʫʧʧʳ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ, ʢʫʣʴ-

ʪʫʨʥʳʭ ʠ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʫʩʣʫʛ 

(ʨʠʩ. 3).  

 

 
 

ʈʠʩ. 1. ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʙʘʟʘ ʜʘʥʥʳʭ ʇʍʉ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [2] 

 
ʈʠʩ. 2. ʇʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [2] 
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ɺʳʙʦʨ ʛʨʫʧʧʳ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ (ʆʕʋ) ʦʙʦʩʥʦʚʘʥ 

ʪʝʤ, ʯʪʦ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ ʜʣʷ ʥʝʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʚʠʜʘʤʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʣʝʩʦʧʦʣʴ-

ʟʦʚʘʥʠʝ, ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ) ʠ ʧʦʜʜʘʶʪ-

ʩʷ ʧʨʷʤʦʡ ʦʮʝʥʢʝ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ ʆʕʋ 

ʚ ʤʫʥʠʮʠʧʘʣʥɹʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʙʳʣ ʚʳʙʨʘʥ ʥʘʙʦʨ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʚʳʩʪʫʧʘʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ 

ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʡ ʵʢʦʩʠʩʪʝʤʥʦʡ ʫʩʣʫ-

ʛʠ (ʪʘʙʣ. 1). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʧʨʠ ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʘ ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʠʩʭʦʜʠʪ ʠʟ 

ʧʦʥʷʪʠʷ ʧʦʪʝʥʮʠʘʣʘ ʢʘʢ ʪʘʢʦʚʦʛʦ: ʧʦ-

ʪʝʥʮʠʘʣ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʨʝʜʩʪʚ, ʫʩʣʦ-

ʚʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʚʝʜʝʥʠʷ, ʧʦʜ-

ʜʝʨʞʘʥʠʷ, ʩʦʭʨʘʥʝʥʠʷ ʯʝʛʦ-ʣʠʙʦ. ɼʘʥ-

ʥʳʝ ʦ ʧʣʦʱʘʜʠ ʧʘʰʥʠ, ʧʘʩʪʙʠʱ ʠ ʩʝʥʦ-

ʢʦʩʦʚ, ʟʝʤʝʣʴ ʧʦʜ ʚʦʜʦʡ ʠ ʙʦʣʦʪ, ʘ ʪʘʢ-

ʞʝ ʦ ʣʝʩʥʳʭ ʧʣʦʱʘʜʷʭ ʧʦʣʫʯʝʥʳ ʠʟ 

ʬʦʨʤʳ 22-2 çɿʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳè ʧʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʟʘ 2015 ʛ., ʜʘʥʥʳʝ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠ-

ʷʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ï ʠʟ ʢʘʨʪʳ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʩʦʩʪʘʚʣʝʥʥʦʡ ʚʦ ɺʩʝ-

ʨʦʩʩʠʡʩʢʦʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʠʤ. ɸ.ʇ. ʂʘʨ-

ʧʠʥʩʢʦʛʦ [4]. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩ rʫʯʠʪʳʚʘʣʠʩʴ 

ʪʦʣʴʢʦ ʚ ʯʘʩʪʠ, ʚʢʣʶʯʘʶʱʝʡ çʛʝʥʝʪʠʯʝ-

ʩʢʠʝ ʨʝʩʫʨʩʳ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʠ ʙʠ-

ʦʨʘʟʥʦʦʙʨʘʟʠʷè (GRFA), ʠʥʜʠʢʘʪʦʨʦʤ 

ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ ʌɸʆ [5], 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʝ-

ʩʫʨʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʠʟ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ [6]. 

 

 

ʈʠʩ. 3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʖʅʕʇ ʠ ʩʪʨʫʢʪʫʨʘ ʠʭ ʦʙʱʝʡ ʩʪʦʠʤʦ-

ʩʪʠ ʧʦ ʜʘʥʥʳʤ ʛʣʦʙʘʣʴʥʳʭ ʦʮʝʥʦʢ ʈ. ʂʦʩʪʘʥʮʘ, % [3] 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ 
 

ʕʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ 
ʇʦʢʘʟʘʪʝʣʠ, ʚʳʙʨʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʜʣʷ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʨʘʡʦʥʦʚ 

ʋʜʝʣʴʥʳʡ ʚʝʩ 

ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʫʩʣʫʛ, % 

ʇʨʦʜʦʚʦʣʴʩʪʚʠʝ (Food) ʧʣʦʱʘʜʴ ʧʘʰʥʠ, ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ 4,2 

ʇʨʝʩʥʘʷ ʚʦʜʘ (Fresh water) ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʧʦʜ ʚʦʜʦʡ, ʙʦʣʦʪ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ 

5 

ɼʨʝʚʝʩʥʳʝ ʚʦʣʦʢʥʘ (Fiber) ʣʝʩʥʳʝ ʧʣʦʱʘʜʠ 2,1 

ʊʦʧʣʠʚʦ (Fuel) ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʣʝʩʥʳʝ ʧʣʦʱʘʜʠ, ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʷ 2,1 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ 

(Genetic resources for food 

and agriculture ï GRFA) 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʝʩʫʨʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

0,2 

ʋʜʝʣʴʥʳʡ ʚʝʩ ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʠʭ ʫʩʣʫʛ  

ʚ ʦʙʱʝʡ ʮʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʪʝʨʨʠʪʦʨʠʠ 13,6 
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ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ 
ʩʚʦʜʥʳʭ ʪʘʙʣʠʮ ʚʳʙʨʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ 
ʧʦʪʝʥʮʠʘʣʘ ʆʕʋ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ 
ʢʨʘʷ. ɿʘ ʦʩʥʦʚʫ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʚʦʜ-
ʥʳʭ ʪʘʙʣʠʮ ʙʳʣʘ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ, ʧʨʝʜ-
ʣʦʞʝʥʥʘʷ ʃ. ʃʝʦʧʦʣʴʜʦʤ ʜʣʷ ʦʮʝʥʢʠ 
ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʠ 
ʚʦʟʜʝʡʩʪʚʠʡ [7]. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 
ʥʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥ-
ʥʳʝ ʙʳʣʠ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦ-
ʱʴʶ ʩʣʝʜʫʶʱʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (1): 

 (1) 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ 

ʜʘʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʝʟʨʘʟʤʝʨʥʘʷ 
ʚʝʣʠʯʠʥʘ Xôi ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʠʥʪʝʨ-
ʚʘʣʝ ʦʪ 0 (ʧʨʠ Xi=Xmin) ʜʦ 1 (ʧʨʠ 
X i=Xmax). 
ɼʘʣʝʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʚʦʢʫʧʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʮʝʥʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚ ʨʘʡʦʥʘʭ ʢʨʘʷ ʙʳ-
ʣʘ ʧʨʦʚʝʜʝʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦ 
ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ (2): 

   (2) 
ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ ʦʮʝʥʠʚʘʝʤʳʭ ʵʢʦʩʠ-
ʩʪʝʤʥʳʭ ʫʩʣʫʛ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, n=5), Ai 
ï ʫʜʝʣʥɹʳʡ ʚʝʩ ʵʢʦʩʠʩʪʝʤʥʦʡ ʫʩʣʫʛʠ 
(ʪʘʙʣ. 1), Xi ï ʠʥʜʝʢʩ ʟʥʘʯʝʥʠʷ ʵʢʦʩʠ-
ʩʪʝʤʥʦʡ ʫʩʣʫʛʠ ʜʣʷ ʨʘʡʦʥʘ, ʧʦʣʫʯʝʥʥʳʡ 
ʩ ʧʦʤʦʱʴʶ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (1). 
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ 

ʧʣʦʱʘʜʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʦʮʝʥʢʝ 
ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʫʜʝʣʴʥʳʝ 
ʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤ-
ʥʳʭ ʫʩʣʫʛ ʚ ʨʘʡʦʥʘʭ (ʚ ʙʘʣʣʘʭ ʥʘ 
1000 ʢʤ

2
). ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʠ ʧʦʩʪʨʦʝʥ rʢʘʨʪʦʩʭʝ-
ʤr  ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʆʕʋ ʢʘʢ ʩʫʤʤʘʨʥʦ 
ʜʣʷ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ 
ʢʨʘʷ, ʪʘʢ ʠ ʜʣʷ ʢʘʨʪʦʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝ-
ʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʥʳʭ 
ʫʩʣʫʛ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ (ʨʠʩ. 4-5). 
ʇʦ ʥʘʨʘʩʪʘʥʠʶ ʫʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ 
ʇʍʉ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʤʦʞʥʦ ʨʘʩʧʦʣʦ-
ʞʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 
ʩʪʝʧʥʘʷ ï ʧʨʝʜʛʦʨʥʘʷ ʣʝʩʦʩʪʝʧʥʘʷ, ʛʦʨ-
ʥʘʷ ï ʧʨʝʜʛʦʨʥʘʷ ʩʪʝʧʥʘʷ, ʛʦʨʥʘʷ ï ʣʝ-
ʩʦʩʪʝʧʥʘʷ (ʨʠʩ. 4). ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪ-
ʤʝʪʠʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚ ʧʨʝʜʝʣʘʭ ʧʨʠʨʦʜ-
ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʢʨʘʷ ʨʘʩʧʨʝ-
ʜʝʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ-
ʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʘ 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ 
ʜʣʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦ-
ʛʦ ʢʨʘʷ (ʨʠʩ. 5).  
ʊʘʢ, ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʇʍʉ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʨʘʡʦʥʳ ʢʘʢ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʪʘʢ ʠ ʨʘʡʦʥʳ, ʚ 
ʢʦʪʦʨʳʭ ʵʪʦʪ ʧʦʪʝʥʮʠʘʣ ʦʪʤʝʯʘʝʪʩʷ ʥʘ 
ʥʠʟʢʦʤ ʫʨʦʚʥʝ.  

 
ʈʠʩ 4. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʆʕʋ ʚ ʛʨʘʥʠʮʘʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ  

ʩʠʩʪʝʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 
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ʈʠʩ. 5. ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʆʕʋ ʚ ʛʨʘʥʠʮʘʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʷʚʣʷʝʪʩʷ 
ʪʦʣʴʢʦ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶ-
ʱʠʭ ʚʝʣʠʯʠʥʫ ʜʘʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 
ʊʘʢʞʝ ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦ-
ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠ ʜʨʫʛʠ-
ʤʠ ʬʘʢʪʦʨʘʤʠ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʤʦʞʥʦ 
ʚʳʜʝʣʠʪʴ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ, ʚʣʠʷʶʱʠʝ 
ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʣʝʩʥʦʡ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢ-
ʞʝ ʧʣʦʱʘʜʴ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝ-
ʣʘʪʴ ʥʝʢʦʪʦʨʳʝ ʚʚrʦʜʳ. 

1. ʇʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦ-
ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʣʝʩʦʩʪʝʧʥʳʭ ʧʨʠʨʦʜ-
ʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʚʳʰʝ, ʯʝʤ ʧʦ-
ʪʝʥʮʠʘʣ ʩʪʝʧʥʳʭ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥ-
ʥʳʭ ʩʠʩʪʝʤ. 

2. ɻʦʨʥʳʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢ-
ʞʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʛʨʘʥʠ-
ʮʘʭ ʧʝʨʝʭʦʜʥʳʭ ʟʦʥ ʨʝʣʴʝʬʘ, ʷʚʣʷʪʁʩʷ 
ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦ-
ʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ 
ʫʩʣʫʛ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʪʝʧ-
ʥʳʭ ʇʍʉ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʧʦ-
ʣʦʞʠʪʝʣʴʥʳʤ ʠ ʫʩʠʣʠʚʘʝʪ ʧʦʪʝʥʮʠʘʣ 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ, ʘ 

ʜʣʷ ʣʝʩʦʩʪʝʧʥʳʭ ʇʍʉ ʜʘʥʥʳʡ ʬʘʢʪʦʨ 
ʷʚʣʷʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʠ ʦʩʣʘʙʣʷʝʪ 
ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤ-
ʥʳʭ ʫʩʣʫʛ, ʯʪʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʛʦ 
ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
3. ʇʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦ-

ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚ ʛʨʘʥʠʮʘʭ ʇʍʉ ʨʘʩ-
ʧʨʝʜʝʣʝʥ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 
ʪʝʤ, ʯʪʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʢ 
ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʝ ʷʚʣʷʝʪʩʷ 
ʣʠʰʴ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ ʚʣʠʷʶʪ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʪʝʥʮʠʘʣʘ 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. 
ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝ-

ʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʨʘʩʯʝʪʳ ʦʪʨʘʞʘʶʪ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʨʦʜʥʫʶ ʩʦʩʪʘʚʣʷʶ-
ʱʫʶ ʧʦʪʝʥʮʠʘʣʘ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʢʦ-
ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. ʆʜʥʘʢʦ ʪʘʢʞʝ ʩʣʝʜʫʝʪ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʦʙʝʩʧʝʯʠʚʘʶ-
ʱʠʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ ʚʥʫʪʨʠ ʚʳʜʝ-
ʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʇʍʉ ʩʫʱʝʩʪʚʝʥ-
ʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘ-
ʪʦʤ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 
ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦ-
ʚʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ 
ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. 
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A POTENTIAL OF PROVIDING ECOSYSTEM SERVICES  

OF NATURAL-ECONOMIC SYSTEMS OF ALTAI KRAI 
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The article presents the regional assessment of the potential of providing ecosystem ser-

vices by the example of natural-economic systems of Altai Krai. The research reveals that the 
potential for providing ecosystem services in various regional natural-economic systems dif-
fers significantly because of the anthropogenic impact, the established system of nature man-
agement and its efficiency in some regions. The potential calls for further investigation. 

Keywords: ecosystem services, providing ecosystem services, natural-economic systems, 
integral assessment, Leopold matrix. 
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ʋɼʂ 911 

ʄɽʃʂʆʄɸʉʐʊɸɹʅɸʗ ʆʎɽʅʂɸ ʇʆʊɽʅʎʀɸʃɸ  

ɿɸʑʀʑɽʅʅʆʉʊʀ ɻʈʋʅʊʆɺʓʍ ɺʆɼ ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ 

ɽ.ʉ. ʆʨʣʦʚʘ 
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ɹʘʨʥʘʫʣ, E-mail: morana-11@mail.ru 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʙʘʣʴʥʦʡ ʦʮʝʥʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʦʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʦ-

ʥʳ ʘʵʨʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʦʩʭʝʤʘ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʨʫʥ-

ʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʦʡ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ-

ʩʷ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʦʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚ ʜʨʫʛʠʭ ʘʩʧʝʢʪʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʠʨʦʜʥʳʡ ʟʘʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ.  
ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ 21.02.2018 

 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʦʚ ʩʦʮʠ-

ʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝ-

ʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʟʜʦʨʦʚʴʝ ʠ ʫʨʦʚʝʥʴ ʞʠʟ-

ʥʠ ʥʘʩʝʣʝʥʠʷ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʜʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, 

ʛʜʝ ʛʣʘʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚr -

ʩʪʫʧʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʝʣʘ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʛʘʨʘʥʪʦʤ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘ-

ʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʚʳʩʪʫ-

ʧʘʝʪ ʚʘʞʥʝʡʰʠʤ ʘʩʧʝʢʪʦʤ ʚ ʨʘʟʚʠʪʠʠ 

ʨʝʛʠʦʥʘ.  

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʦʜʠʥ ʠʟ ʣʠʜʝʨʦʚ ʧʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʠ. ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʟʘʥʠʤʘʶʪ 

ʙʦʣʴʰʝ 60 % ʧʣʦʱʘʜʠ ʢʨʘʷ. ʅʘ ʥʘʯʘʣʦ 

2015 ʛ. ʯʠʩʣʦ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ ʩʦ-

ʩʪʘʚʣʷʣʦ 652, ʯʠʩʣʝʥʥʦʩʪʴ ʩʝʣʩɹʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ï 44% [16]. ɺ ʚʦʜʦʦʙʝʩʧʝʯʝ-

ʥʠʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ 

ʢʨʘʝ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʘʡʦʥʦʚ ʥʝ 

ʠʤʝʝʪ ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʀʟ 69 ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢʨʘʷ ʚ 46 ʠʩʧʦʣʴʟʫʶʪ-

ʩʷ ʪʦʣʴʢʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʛʠʜʨʦʛʝʦ-

ʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ 

ʚʥʝʜʨʷʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦ-

ʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʣʳʭ 

ʩʝʣ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʝ ʦʙʝʩʧʝʯʝʥʳ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʠ 

ʥʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ ʛʨʫʥʪʦʚʳʝ 

ʚʦʜʳ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʇʦʜʟʝʤʥʳʝ 

ʚʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʙʦʣʝʝ ʟʘʱʠʱʝʥʳ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. ʅʦ 

ʚʥʝʰʥʠʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʘʪʤʦʩʬʝʨ-

ʥʳʝ ʦʩʘʜʢʠ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʠ ʜʨ., ʦʢʘʟʳʚʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝ-

ʩʪʚʝʥʥʦʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɺ ʨʘʡʦʥʘʭ ʩ 

ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʩʫ-

ʱʝʩʪʚʫʝʪ ʨʠʩʢ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ. ʇʝʨʚʳʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʪʦʷʥʥʦ 

ʩʫʱʝʩʪʚʫʶʱʠʤ ʚʦʜʦʥʦʩʥʳʤ ʛʦʨʠʟʦʥ-

ʪʦʤ ʷʚʣʷʶʪʩʷ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʍʘʨʘʢ-

ʪʝʨʥʦʡ ʠʭ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʳʩʪʫʧʘʝʪ ʪʦ, 

ʯʪʦ ʦʥʠ ʥʝ ʧʝʨʝʢʨʳʪʳ ʚʦʜʦʫʧʦʨʘʤʠ ʠ 
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ʩʠʣʴʥʦ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʩʪʝʧʝʥʴʶ ʠʭ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʦʪ ʟʘʛʨʷʟʥʝʥʠ.̫ ʇʦʜ ʟʘʱʠʱʝʥʥʦʩʪʴʶ 

ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʦʥʳ, ʦʪʜʝʣʷ-

ʶʱʝʡ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʦʪ ʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʝʧʷʪʩʪʚʦ-

ʚʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʧʦʜ-

ʟʝʤʥʳʝ ʚʦʜʳ ʟʘ ʩʯʝʪ ʝʝ ʧʨʠʨʦʜʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ [1]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟ-

ʨʘʙʦʪʘʥ ʨʷʜ ʤʝʪʦʜʠʢ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʦʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷ-

ʝʪʩʷ ɺ.ʄ. ɻʦʣʴʙʝʨʛ [3]. ʆʥ ʧʨʝʜʣʦʞʠʣ 

ʙʘʣʴʥʫʶ ʦʮʝʥʢʫ ʫʩʣʦʚʠʡ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʣʫ-

ʯʠʣʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʚ ʨʘʙʦʪʘʭ 

ɸ.ʇ. ɹʝʣʦʫʩʦʚʦʡ, ʀ.ʉ. ɿʝʢʮʝʨʘ, ɻ.ʅ. ɽʣʴ-

ʮʠʥʦʡ, ɻ.ʉ. ʄʠʭʥʝʚʠʯ, ʉ.ʇ. ʇʘʩʤʘʨʥʦʚʘ, 

ɸ.ʗ. ʉʤʠpʥʦʚʘ ʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʝʡ. ɿʘ ʨʫʙʝʞʦʤ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʤʝʪʦʜʠʢʘ DRASTIC, ʠʩʧʦʣʴʟʫʶʱʘʷ 

ʚʝʩ ʠ ʨʘʥʛ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʫʷʟʚʠ-

ʤʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʨʘʩʩʤʘʪʨʠʚʘʣʘ ɺ.ʀ. ɿʘʥʦʩʦʚʘ [12]. 

ɺʳʜʝʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʇʝʨ-

ʚʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʠʨʦʜ-

ʥʳʭ ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʟʘʱʠʪ-

ʥʦʡ ʟʦʥʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʞʝ ʚʳʧʦʣʥʷ-

ʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ, ʟʘ ʢʦʪʦʨʦʝ ʟʘʛʨʷʟʥʷʶʱʝʝ ʚʝ-

ʱʝʩʪʚʦ ʜʦʩʪʠʛʥʝʪ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ. ʇʨʠ ʪʘʢʦʡ ʦʮʝʥʢʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠ-

ʪʳʚʘʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

ʚʝʱʝʩʪʚ (ʩʚʦʡʩʪʚʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ, ʠʭ ʤʠʛʨʘʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, 

ʩʦʨʙʠʨʫʝʤʦʩʪʴ ʠ ʜʨ.) [3]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ ʢʘʯʝ-

ʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʟʘʱʠʱʝʥʥʦʩʪʠ. ɿʘʜʘʯʘ 

ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʠʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʜʣʷ 

ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʢ ʟʘʛʨʟ̫-

ʥʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ. ʂʘʨʪʠʨʦʚʘʥʠʝ ʟʘ-

ʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʚ ʵʪʦʤ ʧʣʘʥʝ ʫʯʘʩʪʢʠ, ʛʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʨʘʮʠʦʥʘʣʴʥʦ ʧʣʘʥʠʨʦ-

ʚʘʪʴ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʢʘʩʘʝʪʩʷ ʨʘʟʤʝʱʝ-

ʥʠʷ ʦʙʲʝʢʪʦʚ ʩʧʝʮʥʘʟʥʘʯʝʥʠʷ (ʧʦʣʠʛʦ-

ʥʳ ʊɹʆ, ʩʢʦʪʦʤʦʛʠʣʴʥʠʢʠ, ʧʦʣʷ ʬʠʣʴ-

ʪʨʘʮʠʠ) ʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ.  

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥ-

ʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʝʣʢʦʤʘʩʰʪʘʙʥʘʷ ʢʘʨ-

ʪʦʩʭʝʤʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘʱʠʪʥʦʡ ʟʦʥʳ. ɿʘ 

ʦʩʥʦʚʫ ʚʟʷʪʘ ʤʝʪʦʜʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ 

ɸ.ʇ. ɹʝʣʦʫʩʦʚʦʡ [1-3, 13], ʠ ʧʨʠʤʝʥʝʥʘ 

ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʘʷ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʦʪʥʦʩʷʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ɺʝʨʭʥʝʦʙʩʢʦʤʫ ʘʨ-

ʪʝʟʠʘʥʩʢʦʤʫ ʙʘʩʩʝʡʥʫ (ʨʘʚʥʠʥʥʘʷ ʯʘʩʪʴ 

ʢʨʘʷ), ʘ ʪʘʢʞʝ ʢ ʢʨʫʧʥʳʤ ʚʦʜʦʪʦʢʘʤ ɸʣ-

ʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʣʦʞʥʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝ-

ʩʢʦʡ ʦʙʣʘʩʪʠ. ɻʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʩ-

ʢʣʶʯʝʥʳ ʠʟ ʦʮʝʥʢʠ ʚʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʨʝʱʠ-

ʥʦʚʘʪʳʭ ʧʦʨʦʜʘʭ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠ-

ʪʠʝ ʟʜʝʩʴ ʠʤʝʶʪ ʪʨʝʱʠʥʥʳʝ ʚʦʜʳ, ʧʨʠ-

ʫʨʦʯʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʘʨʛʠʣʣʠʪʘʤ, 

ʧʝʩʯʘʥʠʢʘʤ, ʛʣʠʥʠʩʪʳʤ ʩʣʘʥʮʘʤ, ʠʟ-

ʚʝʩʪʥʷʢʘʤ, ʛʨʘʥʠʪʘʤ ʠ ʜʨ. ʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ 

ʤʝʣʢʦʤ ʤʘʩʰʪʘʙʝ ʟʜʝʩʴ ʟʘʪʨʫʜʥʝʥʦ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʱʠʪʥʦʡ ʟʦʥʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘ-

ʪʝʨʠʘʣʳ [5-6] ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠ-

ʢʠ [8-12]. ʀʩʭʦʜʥʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʠ ʦʮʝʥʠʚʘʝʤʳʝ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʦ-

ʢʘʟʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʆʮʝʥʢʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚ-

ʣʝʥʠʷ ʢʘʪʝʛʦʨʠʡ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʛʜʝ 

ʢʘʞʜʘʷ ʢʘʪʝʛʦʨʠʷ ʦʪʣʠʯʘʝʪʩʷ ʠʥʜʠʚʠʜʫ-

ʘʣʴʥʦʡ ʩʫʤʤʦʡ ʙʘʣʣʦʚ, ʟʘʚʠʩʷʱʝʡ ʦʪ 

ʧʦʢʘʟʘʪʝʣʷ.  

ʄʝʪʦʜʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʧʦ-

ʪʝʥʮʠʘʣʘ ʟʘʱʠʪʥʦʡ ʟʦʥʳ, ʢʦʪʦʨʘʷ ʩʦ-

ʩʪʦʠʪ ʠʟ ʜʚʫʭ ʫʨʦʚʥʝʡ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ 

ï ʧʦʯʚʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʭ ʪʠʧʦʤ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ. ʇʦʯʚʝʥʥʳʡ 
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ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʙʫʬʝʨʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʟʘʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ. 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʙʫʬʝʨʥʦʩʪʠ ʚʳ-

ʩʪʫʧʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʯʚʝ: ʯʝʤ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʝ, ʪʝʤ ʚʳʰʝ ʟʘ-

ʱʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠ-

ʝʤ ʟʦʥʳ ʘʵʨʘʮʠʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʥ-

ʪʦʚ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ) ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦ-

ʨʦʜ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʜʝʨʞʠʚʘʪʴ ʟʘʛʨʷʟ-

ʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ (ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴ-

ʪʨʘʮʠʠ). ɿʦʥʘ ʘʵʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʫʬʝʨʦʤ 

ʤʝʞʜʫ ʘʪʤʦʩʬʝʨʦʡ ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘ-

ʤʠ. ʄʦʱʥʦʩʪʴ ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʫʨʦʚʥʝʤ ʟʘʣʝʛʘʥʠʷ ʧʝʨʚʦʛʦ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ [3, 

6, 13-15].  

ɼʣʷ ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ ʙʳʣʠ ʩʦʩʪʘʚʣʝ-

ʥʳ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʢʘʨʪʦʩʭʝʤʳ ʩ ʧʦ-

ʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

MapInfo. ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʫʨʦʚʥʠ ʟʘ-

ʱʠʪʥʦʡ ʟʦʥʳ ʩʦʧʦʩʪʘʚʣʝʥʳ ʧʫʪʝʤ 

ʥʘʣʦʞʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʘʨʪ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʠ ʚʳʜʝʣʝʥʳ ʪʠʧʦʚʳʝ ʫʯʘʩʪʢʠ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʠ ʩʫʤʤʠʨʦʚʘʥʳ 

ʙʘʣʣʳ ʧʦ ʚʩʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʘʪʝʛʦ-

ʨʠʷʤ. 

ʈʝʟʫʣʴʪʘʪʳ. ʆʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ 8 ʛʨʫʧʧ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 

ʧʦʯʚ ʠ 3 ʛʨʫʧʧʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠ-

ʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʯʚʳ (ʪʘʙʣ. 2). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘ-

ʣʘ ʵʪʠ ʛʨʫʧʧʳ ʙʳʣʠ ʩʦʦʪʥʝʩʝʥʳ ʠ ʚʳʜʝ-

ʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʩ ʧʨʠʩʚʦʝ-

ʥʠʝʤ ʙʘʣʣʦʚ: 1 ʙʘʣʣ ï ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘ-

ʙʳʡ, 2 ï ʩʣʘʙʳʡ, 3 ï ʩʨʝʜʥʠʡ, 4 ï ʩʠʣɹ-

ʥʳʡ, 5 ï ʦʯʝʥʴ ʩʠʣʴʥʳʡ, 6 ï ʯʨʝʟʚʳʯʘʡ-

ʥʦ ʩʠʣʴʥʳʡ, 0 ʙʘʣʣʦʚ ï ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʝʥʘ 

ʢʘʨʪʦʩʭʝʤʘ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʥʦʡ 

ʟʦʥʳ (ʨʠʩ. 1ʘ). 

ʇʨʠ ʘʥʘʣʠʟʝ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝ-

ʥʠʷ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ ʟʘ-

ʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ: 0 ʙʘʣʣʦʚ ï ʦʪʩʫʪ-

ʩʪʚʫʝʪ (ʩʢʘʣʴʥʳʝ, ʧʦʣʫʩʢʘʣʴʥʳʝ), 1 ï 

ʦʯʝʥʴ ʩʣʘʙʳʡ (ʛʘʣʝʯʥʠʢʦʚʳʡ, ʛʨʘʚʠʡ-

ʥʳʡ), 2 ï ʩʣʘʙʳʡ (ʧʝʩʯʘʥʳʝ, ʩʫʧʝʩʯʘ-

ʥʳʝ), 3 ï ʩʨʝʜʥʠʡ (ʪʦʨʬʷʥʳʝ), 4 ʙʘʣʣʘ ï 

ʩʠʣʴʥʳʡ (ʛʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ). ʂʘ-

ʪʝʛʦʨʠʠ ʚʳʜʝʣʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ [6, 14].  

ʊʘʙʣʠʮʘ 1 

ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪʳ-ʩʭʝʤʳ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 
 

ʇʦʢʘʟʘʪʝʣʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʀʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʠʩʪʦʯʥʠʢʠ 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʛʝʥʝʪʠ-
ʯʝʩʢʠʡ ʪʠʧ ʧʦʯʚ 

ʇʦʯʚʝʥʥʘʷ ʢʘʨʪʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʤ-ʙ 1:2 500 000 [4] 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʥʪʦʚ, ʣʠʪʦʣʦ-
ʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʤ-ʙ 1:2 500 000 [5]; 
ʆʮʝʥʢʘ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ, ʧʨʦʤʳʰʣʝʥ-
ʥʦʛʦ ʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʤ-ʙ 1:1 600 000 [5] 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʝʨʚʦʛʦ ʦʪ 
ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʚʦʜʦʥʦʩʥʦʛʦ 
ʛʦʨʠʟʦʥʪʘ 

ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʤ-ʙ 1:1 600 000 [5];  
ʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʦʩʦʙʝʥʥʦ-
ʩʪʷʤ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤ-ʙ 1:2 000 000 [10] 

 

ʊʘʙʣʠʮʘ 2 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʪʠʧʘʤ ʧʦʯʚ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʩʦʩʪʘʚʣʝʥʘ ʧʦ [13]) 
 

ɻʨʫʧʧʳ ʧʦʯʚ 
ʃʠʪʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʝʩʯʘʥʦ-ʩʫʧʝʩʯʘʥʳʝ ʛʣʠʥʠʩʪʦ-ʩʫʛʣʠʥʠʩʪʳʝ 
ʩʫʛʣʠʥʢʠ ʩ ʧʝʩʯʘʥʦʡ 
ʧʦʜʩʪʠʣʢʦʡ 

ʏʝʨʥʦʟʝʤʳ ï ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʳʡ 
ʧʦʪʝʥʮʠʘʣ 

ï 

ʊʦʨʬʷʥʳʝ ʦʯʝʥʴ ʩʣʘʙʳʡ ï ʩʣʘʙʳʡ 
ʉʝʨʳʝ ʣʝʩʥʳʝ  ʩʨʝʜʥʠʡ ʦʯʝʥʴ ʩʠʣʴʥʳʡ ʩʠʣʴʥʳʡ 
ɹʦʣʦʪʥʳʝ ʠ ʧʦʡʤʝʥʥʳʝ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʡ ʩʣʘʙʳʡ ï 
ʉʦʣʦʜʠ ʠ ʩʦʣʦʥʯʘʢʠ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʡ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʡ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʘʙʳʡ 
ʂʘʰʪʘʥʦʚʳʝ ʠ  ʛʦʨʥʳʝ  ï ʩʨʝʜʥʠʡ ʩʣʘʙʳʡ 
ʇʦʜʟʦʣʠʩʪʳʝ ï ʩʣʘʙʳʡ ï 
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ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʝʨʚʦʛʦ ʦʪ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ɺ ʨʘʚ-

ʥʠʥʥʦʡ ʯʘʩʪʠ ʢʨʘʷ ʛʣʫʙʠʥʘ ʢʦʣʝʙʣʝʪʩʷ 

ʦʪ 1 ʜʦ 40 ʤ, ʚ ʧʨʝʜʛʦʨʴʷʭ ʦʪ 10 ʜʦ 70 ʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʳʜʝʣʝʥʦ 5 ʛʨʘʜʘʮʠʡ: 

1 ʙʘʣʣ ï ʜʦ 3 ʤ, 2 ʙʘʣʣʘ ï 3-5 ʤ, 3 ʙʘʣʣʘ 

ï 5-10 ʤ, 4 ʙʘʣʣʘ ï ʙʦʣʝʝ 10 ʤ, 0 ï ʦʪʩʫʪ-

ʩʪʚʠʝ ʜʘʥʥʳʭ.  

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʦʩʭʝʤʘ ʚʪʦʨʦʛʦ 

ʫʨʦʚʥʷ ʟʘʱʠʪʥʦʡ ʟʦʥʳ (ʪʘʙʣ. 3). ɺ ʠʪʦʛʝ 

ʧʦʣʫʯʝʥʦ 14 ʢʘʪʝʛʦʨʠʡ, ʜʣʷ ʢʘʞʜʦʡ ʠʟ 

ʢʦʪʦʨʳʭ ʩʫʤʤʠʨʦʚʘʣʠʩʴ ʙʘʣʣʳ ʧʦ ʚʳ-

ʰʝʫʢʘʟʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʙʳʣʘ ʩʦ-

ʩʪʘʚʣʝʥʘ ʢʘʨʪʦʩʭʝʤʘ ʟʘʱʠʪʥʦʛʦ ʧʦʪʝʥ-

ʮʠʘʣʘ ʦʪʣʦʞʝʥʠʡ, ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʧʝʨ-

ʚʳʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʨʠʟʦʥʪ ʧʦʜʟʝʤ-

ʥʳʭ ʚʦʜ (ʨʠʩ. 1ʙ). 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦ-

ʨʦʛʦ ʫʨʦʚʥʷ ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʙʳʣʠ ʚʳʜʝ-

ʣʝʥʳ ʪʠʧʦʚʳʝ ʫʯʘʩʪʢʠ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʫʯʘʩʪʢʘ ʙʳʣʠ ʩʫʤʤʠʨʦʚʘʥʳ ʙʘʣʣʳ ʧʦ 

ʚʩʝʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʘʪʝʛʦʨʠʷ. ʄʠʥʠ-

ʤʘʣʴʥʘʷ ʩʫʤʤʘ ʩʦʩʪʘʚʠʣʘ 1, ʤʘʢʩʠʤʘʣʴ-

ʥʘʷ ï 14. ʏʝʤ ʙʦʣʴʰʝ ʩʫʤʤʘ ʙʘʣʣʦʚ, ʪʝʤ 

ʚʳʰʝ ʧʦʪʝʥʮʠʘʣ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦ-

ʚʳʭ ʚʦʜ. ʇʨʠ ʛʝʥʝʨʘʣʠʟʘʮʠʠ  ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʦʙʲʝʜʠ-

ʥʝʥʳ ʚ 5 ʢʘʪʝʛʦʨʠʡ ʧʦʪʝʥʮʠʘʣʘ ʟʘʱʠ-

ʱʝʥʥʦʩʪʠ: ʦʯʝʥʴ ʩʠʣʴʥʳʡ, ʩʠʣʴʥʳʡ, 

ʩʨʝʜʥʠʡ, ʩʣʘʙʳʡ, ʦʯʝʥʴ (ʨʠʩ. 2). 

ʆʯʝʥʴ ʩʠʣʴʥʳʤ ʟʘʱʠʪʥʳʤ ʧʦʪʝʥʮʠ-

ʘʣʦʤ ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ɹʠʝ-

ʏʫʤʳʰʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ʇʨʠʦʙʩʢʦʝ 

ʧʣʘʪʦ ʠʤʝʝʪ ʩʠʣʴʥʳʡ ʠ ʦʯʝʥʴ ʩʠʣʴʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. ʉʣʘʙʘʷ ʠ ʩʨʝʜʥʷʷ ʟʘʱʠʱʝʥ-

ʥʦʩʪʴ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘ ʪʝʨʨʘʩʘʭ ʨʝʢ ʆʙʠ, 

ɹʠʠ, ʏʫʤʳʰʘ. ʆʯʝʥʴ ʩʣʘʙʳʡ ʟʘʱʠʪʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʠʤʝʶʪ ʜʥʠʱʘ ʣʦʞʙʠʥ ʜʨʝʚ-

ʥʝʛʦ ʩʪʦʢʘ, ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ. ʇʦʪʝʥ-

ʮʠʘʣ ʟʘʱʠʱʝʥʥʦʩʪʠ ʂʫʣʫʥʜʠʥʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʯʝʥʴ ʩʣʘʙʦ-

ʛʦ ʜʦ ʩʨʝʜʥʝʛʦ.  

 

ʊʘʙʣʠʮʘ 3 

ʉʫʤʤʘ ʙʘʣʣʦʚ ʧʦ ʪʠʧʘʤ ʛʨʫʥʪʦʚ ʠ ʛʣʫʙʠʥʘʤ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʥʪʦʚ 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʚʦʜ 

ʜʦ 3 ʤ 3-5 ʤ 5-10 ʤ ʙʦʣʝʝ 10 ʤ 
ʦʪʩʫʪʩʪʚʠʝ 

ʜʘʥʥʳʭ 

ɻʣʠʥʠʩʪʳʝ ʠ ʩʫʛʣʠʥʠʩʪʳʝ 5 6 7 8 4 

ʊʦʨʬʷʥʳʝ 4 5 6 7 3 

ʇʝʩʯʘʥʳʝ, ʩʫʧʝʩʯʘʥʳʝ 3 4 5 6 2 

ɻʘʣʝʯʥʠʢʦʚʳʡ, ʛʨʘʚʠʡʥʳʡ 2 3 4 5 1 

ʉʢʘʣʴʥʳʝ, ʧʦʣʫʩʢʘʣʴʥʳʝ 1 2 3 4 0 

 

 
ʈʠʩ. 1. ʇʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʧʦʪʝʥʮʠʘʣʘ ʟʘʱʠʪʥʦʡ ʟʦʥʳ 
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ʈʠʩ. 2. ʀʪʦʛʦʚʘʷ ʢʘʨʪʦʩʭʝʤʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘʱʠʱʸʥʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ  

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

 

ɺʳʚʦʜʳ. ʄʝʣʢʦʤʘʩʰʪʘʙʥʘʷ ʦʮʝʥʢʘ 

ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʀʪʦʛʦʚʘʷ ʢʘʨʪʦʩʭʝʤʘ 

ʧʦʪʝʥʮʠʘʣʘ ʟʘʱʠɦ ʝʥʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʱʠʪ-

ʥʦʡ ʟʦʥʳ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʟʘʛʨʷʟʥʝʥʠʶ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʭʦʟʷʡʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʷ ʦʯʘʛʦʚ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʢʦʤ-

ʧʣʝʢʩʝ ʩ ʜʘʥʥʳʤʠ ʧʦ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʢʘʨʪʦʩʭʝʤʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤʥʳʭ ʫʯʘʩʪ-

ʢʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ 

ʮʝʣʝʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʘʱʠʪʥʳʡ ʧʦ-

ʪʝʥʮʠʘʣ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʧʦʣʠʛʦʥʦʚ ʊɹʆ, ʩʢʦʪʦʤʦʛʠʣʴʥʠ-

ʢʦʚ, ʧʦʣʝʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʧʝʮʥʘʟʥʘʯʝʥʠʷ. ʄʝʞʜʫ ʪʝʤ ʤʝʪʦʜʠʢʘ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʝ ʫʯʠʪʳʚʘʝʪ ʥʝ-

ʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢʠʝ ʢʘʢ ʤʝ-

ʩʪʘ ʚʳʭʦʜʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʝʟʘʪʘʤʧʦ-

ʥʠʨʦʚʘʥʥʳʝ ʩʢʚʘʞʠʥʳ ʠ ʜʨ.  
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SMALL-SCALE ASSESSMENT OF GROUNDWATER  

PROTECTIVENESS IN ALTAI KRAI 

E.S. Orlova 
Institute for Water and Environmental Problems SB RAS, Barnaul, E-mail: morana-11@mail.ru 

 

The article gives an example of the qualitative assessment of groundwater protective-

ness in Altai Krai.  The method is based on the point evaluation of groundwater protective-

ness using the GIS technology. Soil cover and aeration zone characteristics were used in the 

evaluation. As a result, a schematic map of groundwater protectiveness in Altai Krai was 

constructed. The map allows a preliminary description of natural protectiveness of ground-

water throughout the region. Besides, it can be used as a basis for planning the water man-

agement activities, identifying the hotspots of potential pollution as well as in other aspects of 

the region development.   

Key words: groundwater protectiveness, natural protective potential, geoinformation 

mapping, Altai Krai. 
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(ʇʇ), ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʧʨʝʜʝʣʝʥ 

ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʠʟ ʥʠʭ ʪʠʧ. ɺʳʧʦʣʥʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʊʆ ʇʇ ʚ ʙʘʩʩʝʡʥʝ 

ʨ. ʏʫʤʳʰ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʨʤr ʠ ʪʠʧʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ. 
ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ 3.03.2018 

 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʧʫʪʝʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ 

ʛʘʨʤʦʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ, 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʩʫʨʩʦ-

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʇʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ 

ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴ-

ʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʊʆ 

ʇʇ) ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʝʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ 

ʙʘʩʩʝʡʥ ʨ. ʏʫʤʳ,h ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʧʨʝʜʝʣʘʭ ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʚʦʟʚʳʰʝʥ-

ʥʦʩʪʠ ʠ ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ. ɹʠʡʩʢʦ-

ʏʫʤʳʰʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ï ʩʣʘʙʦʚʳʨʘ-

ʞʝʥʥʘʷ ʨʘʚʥʠʥʘ ʩ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʦʡ 

ʛʫʩʪʦʡ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʴʶ, ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʝʝ ʯʘʩʪʠ ʨʝʣʴʝʬ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʦʧʦʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʘʣʘʠʨʩʢʠʡ ʢʨʷʞ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʣʴʥʦ ʨʘʟʨʫʰʝʥʥʳʡ, 

ʯʘʩʪʠʯʥʦ ʚʳʨʘʚʥʝʥʥʳʡ ʛʦʨʥʳʡ ʤʘʩʩʠʚ ʚ 

ʚʠʜʝ ʮʝʧʠ ʥʝʚʳʩʦʢʠʭ ʭʦʣʤʦʚ ʠ ʫʚʘʣʦʚ [1]. 

ʂʣʠʤʘʪ ʙʘʩʩʝʡʥʘ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʳʡ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʣʝʪʦʤ 

+18é+19Áʉ, ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ï20éï23Áʉ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʣʝʩʦʩʪʝʧʥʦʡ 

ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ï 400-500 ʤʤ, ʚ ʛʦʨʥʦʡ 

ʯʘʩʪʠ ï 600-800 ʤʤ. ɹʘʩʩʝʡʥ ʭʦʨʦʰʦ 

ʦʙʝʩʧʝʯʝʥ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ɻʣʘʚʥʘʷ 

ʨʝʢʘ ʙʘʩʩʝʡʥʘ ï ʏʫʤʳ.h ʆʥ ʷʚʣʷʝʪʩʷ 

ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʆʙʴ. ɽʛʦ ʜʣʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 644 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 

23 400 ʢʤĮ. ʀʩʪʦʢ ʨʝʢʠ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʧʨʠ ʩʣʠʷʥʠʠ ʨʝʢ 

ʂʘʨʘ-ʏʫʤʳʰ ʠ ʊʦʤʴ-ʏʫʤʳʰ. ʂʨʫʧʥʳʝ 

ʧʨʠʪʦʢʠ ʏʫʤʳʰʘ: ʋʢʩʫʥʘʡ, ʉʫʥʛʘʡ, 

ɸʣʘʤʙʘʡ, ʊʦʛʫʣ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ 

ʙʘʩʩʝʡʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʦʨʥʳʝ ʣʝʩʥʳʝ ʠ 

ʣʝʩʦʩʪʝʧʥʳʝ ʪʠʧʳ ʧʦʯʚ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ 

ʧʦʯʚʳ, ʢʘʢ ʜʝʨʥʦʚʦ-ʛʣʫʙʦʢʦʦʧʦʜʟʦʣʝʥʥʳʝ, 

ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʪʝʤʥʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ, ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ, 

ʘ ʪʘʢʞʝ ʯʝʨʥʦʟʝʤʳ ʦʧʦʜʟʦʣʝʥʥʳʝ [2].  

ɹʘʩʩʝʡʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴ-

ʥʳʤ ʣʘʥʜʰʘʬʪʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 

ʃʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʣʦʯʥʦʡ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦ-

ʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʢʦʪʦʨʘʷ ʩʤʝʥʷʝʪʩʷ 

ʛʦʨʥʦʪʘʝʞʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʩ ʧʨʝʦʙʣʘ-

ʜʘʥʠʝʤ ʦʩʠʥʦʚʦ-ʧʠʭʪʦʚʦʡ ʠ ʢʝʜʨʦʚʦ-

ʧʠʭʪʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ  ʁ ʥʘ ʚʦʩʪʦʢʝ. 

ʊʘʢʦʝ ʧʨʠʨʦʜʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʣʦ ʨʘʟʚʠʪʠʶ ʨʘʟʣʠʯʥʳʭ  ʬʦʨʤ ʊʆ 

ʇʇ ʚ ʙʘʩʩʝʡʥʝ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ 

ʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʠ ʪʠʧʦʚ ʊʆ ʇʇ ʚ 

ʙʘʩʩʝʡʥʝ ʨ. ʏʫʤʳʰ. ɼʣʷ ʵʪʦʛʦ ʨʝʰʘʣʠʩʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ  r

ʧʦʜʭʦʜʳ ʢ ʚʳʜʝʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʠ 

ʪʠʧʦʚ ʊʆ ʇʇ; ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʦʙʣʘʜʘʶʱʠʝ 

ʬʦʨʤʳ ʠ ʪʠʧʳ ʊʆ ʇʇ ʚ ʙʘʩʩʝʡʥʝ 
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ʨ. ʏʫʤʳʰ; ʚʳʧʦʣʥʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʘʩ-

ʩʝʡʥʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʧʦʥʠʤʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ 

ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʥʘʩʝʣʝʥʠʥ, 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʩʬʝʨʘ, ʫʧʨʘʚʣʝʥʠʝ) [3-6]. ɺ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʦʮʝʥʢʝ ʊʆ 

ʇʇ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʊ.ɻ. ʈʫʥʦʚʦʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [7]. ʉʦʛʣʘʩʥʦ ʝʤʫ, ʠʟʫʯʝʥʠʝ 

ʊʆ ʇʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʳʷʚʣʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʮʠʘʣʴʥʳʭ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ; ʧʦʠʩʢ 

ʧʫʪʝʡ ʨʘʟʣʠʯʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʦʪʨʘʩʣʝʡ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʥʳʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʦʩʥʦʚʥʳʝ ʬʦʨʤʳ ʠ ʪʠʧʳ ʊʆ ʇʇ.  

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʚʳʷʚʠʪʴ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʇʇ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʦʩʪʘʚʠʪʴ 

ʢʘʨʪʘ-ʩʭʝʤʫ ʩʦʚʨʝʤʝʥʥʦʡ ʊʆ ʇʇ ʚ 

ʙʘʩʩʝʡʥʝ [8-10]. ɺʩʝ ʨʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ 

ʥʘ ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʫʥʠ-

ʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʣʫ-

ʯʝʥʳ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʘʧʨʦʩʘʤ ʚ 

ʨʘʡʦʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʷʭ ʠ ʫʧʨʘʚʣʝʥʠʷʭ 

ʩʫʙʲʝʢʪʦʚ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʚʳʜʝʣʝʥʳ ʜʚʝ 

ʛʨʫʧʧʳ ʬʦʨʤ ʊʆ ʇʇ: ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʘʷ, 

ʢʦʪʦʨʘʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʰʠʨʦʢʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʠ ʬʦʢʫʩʥʦ-ʫʟʣʦʚʘʷ ï ʦʙʨʘʟʫʝʪʩʷ 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʘʩʩʝʣʝʥʠʷ. ʂʘʞʜʦʡ ʬʦʨʤʝ 

ʩʦʦʪʥʝʩʝʥʳ ʩʚʦʠ ʪʠʧʳ ʇʇ, ʢʦʪʦʨʳʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʥʘʙʦ-

ʨʦʤ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʘʙʣ. 1). 

ʇʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʬʦʥʦʚʫʶ ʠ ʜʠʩʧʝʨʩʥʫʶ ʬʦʨʤʳ. 

ʌʦʥʦʚʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʧʣʦʱʘʜʥʦʡ ʭʘʨʘʢʪʝʨ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʟʦʥʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʨʠʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʆʩʥʦʚʥʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʤʝ-

ʱʝʥʠʷ ʜʠʩʧʝʨʩʥʦʡ ʬʦʨʤʳ ʷʚʣʷʝʪʩʷ 

ʧʦʜʭʦʜʷʱʝʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʦʭʨʘʥʷʝʤʳʭ ʩʚʦʡʩʪʚ ʣʘʥʜʰʘʬʪʘ. ʅʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʵʪʘ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ï 

ʟʘʢʘʟʥʠʢʘʤʠ. 

ʌʦʢʫʩʥʦ-ʫʟʣʦʚʘʷ ʛʨʫʧʧʘ ʬʦʨʤ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʢʨʫʧʥʦʦʯʘʛʦʚʫʶ, ʦʯʘʛʦʚʫʶ ʠ 

ʣʠʥʝʡʥʳʝ ʬʦʨʤʳ. ʂʨʫʧʥʦʦʯʘʛʦʚʘʷ ʬʦʨʤʘ 

ʦʙʨʘʟʫʝʪ ʘʨʝʘʣʴʥʳʝ ʪʠʧʳ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʨʘʩʣʝʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʜʦʙʳʯʝʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʤʝʪʘʣʣʫʨʛʠʝʡ, ʵʥʝʨʛʝʪʠʢʦʡ. ʆʯʘʛʦʚʘʷ 

ʬʦʨʤʘ ʪʷʛʦʪʝʝʪ ʢ ʮʝʥʪʨʘʤ ʨʘʩʩʝʣʝʥʠʷ ʠ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʃʠ-

ʥʝʡʥʘʷ ʬʦʨʤʘ ʩʦʟʜʘʝʪ ʝʜʠʥʳʡ ʢʘʨʢʘʩ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʊʘʙʣʠʮʘ 1  

ʇʦʢʘʟʘʪʝʣʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʠʧʦʚ ʊʆ ʇʇ 

 
ɻʨʫʧʧʘ 

ʬʦʨʤ ʊʆ 

ʇʇ 

ʌʦʨʤʘ ʊʆ ʊʠʧʳ ʊʆ ʇʇ ʇʦʢʘʟʘʪʝʣʴ 

ʇʨʠʨʦʜʥʦ-

ʟʦʥʘʣʴʥʘʷ 

ʬʦʥʦʚʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʳʩ. 

ʨʫʙ. 

  ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ 

ʠ ʣʝʩʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʤį 

 ʜʠʩʧʝʨʩʥʘʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʪʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʦʚ, ʢʤį 

ʌʦʢʫʩʥʦ-

ʫʟʣʦʚʘʷ 

ʢʨʫʧʥʦʦʯʘʛʦʚʘʷ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʜʦʙʳʚʘʶʱʝʡ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʳʩ. ʨʫʙ.  ʦʯʘʛʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʳʡ 

 ʣʠʥʝʡʥʘʷ ʪʨʘʥʩʧʦʨʪʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʩ ʪʚʝʨʜʳʤ 

ʧʦʢʨʳʪʠʝʤ, ʢʤ 
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ɼʣʷ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʊʆ ʇʇ ʚ 

ʙʘʩʩʝʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʨʝʦʙʣʘ-

ʜʘʶʱʠʡ ʪʠʧ ʊʆ ʧʫʪʝʤ ʚʳʙʦʨʘ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʠʟ ʚʩʝʭ. ɼʣʷ ʵʪʦʛʦ 

ʙʳʣ ʚʳʙʨʘʥ ʧʦʜʭʦʜ çʦʪʥʦʰʝʥʠʝ ʢ 

ʩʫʙʲʝʢʪʫè [9], ʧʨʠ ʢʦʪʦʨʦʤ ʦʮʝʥʠʚʘʝʪʩʷ 

ʚʢʣʘʜ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʇʇ ʧʦ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʨʘʡʦʥʫ ʚ ʵʪʦʪ ʞʝ ʪʠʧ 

ʇʇ ʧʦ ʩʫʙʲʝʢʪʫ ʚ ʮʝʣʦʤ. ʅʘʧʨʠʤʝʨ, ʚʢʣʘʜ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʪʠʧʘ ʇʇ ʧʦ 

ɿʘʣʝʩʦʚʩʢʦʤʫ ʨʘʡʦʥʫ ʚ ʵʪʦʪ ʞʝ ʪʠʧ ʇʇ ʧʦ 

ʙʘʩʩʝʡʥʫ ʚ ʮʝʣʦʤ. 

ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʪʠʧʦʚ ʇʇ ʚ ʙʘʩʩʝʡʥʝ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 12 ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ 

ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʟʥʘʯʝʥʠʝ 

ʧʝʨʝʩʯʠʪʳʚʘʣʦʩʴ ʩ ʫʯʝʪʦʤ ʜʦʣʠ ʥʘʩʝʣʝʥʠʷ, 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ 

ʙʘʩʩʝʡʥʘ.  

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʪʠʧʳ ʇʇ ʚʳʜʝ-

ʣʷʣʠʩʴ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʠ ʪʠʧʘ 

ʇʇ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʨʘʡʦʥʫ ʦʪ 

ʦʙʱʝʡ ʜʦʣʠ ʵʪʦʛʦ ʪʠʧʘ ʇʇ ʧʦ ʙʘʩʩʝʡʥʫ 

ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 10 % [9]. ʅʘʧʨʠʤʝʨ, 

ʧʦʢʘʟʘʪʝʣʴ ʜʦʣʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ (ʚ ʪʳʩ. 

ʨʫʙ.) ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʦʙʱʝʛʦ ʨʘʩʪʝʥʠʝ-

ʚʦʜʩʪʚʘ ʧʦ ʙʘʩʩʝʡʥʫ ʙʦʣʝʝ 10 %. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ 

ʚʳʜʝʣʝʥʠʷ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʠʧʘ ʇʇ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ (ʪʘʙʣ. 2). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ 

ʦʧʨʝʜʝʣʝʥʦ 6 ʪʠʧʦʚ ʬʦʨʤ ʊʆ ʇʇ. 

ʕʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʥʠʭ ʠʤʝʶʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ, ʣʝʩʦʭʦʟʷʡʩʪʚʝʥ-

ʥʳʡ, ʛʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʧʨʦʤʳ-h

ʣʝʥʥʳʡ.  

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʪʠʧʘ ʊʆ ʇʇ ʚ ʪʘ-

ʢʠʭ ʨʘʡʦʥʘʭ, ʢʘʢ ɿʘʣʝʩʦʚʩʢʠʡ, ʂʳʪʤʘ-

ʥʦʚʩʢʠʡ, ʊʦʛʫʣʴʩʢʠʡ, ʏʝʨʝʧʘʥʦʚʩʢʠʡ 

(ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ), 

ʎʝʣʠʥʥʳʡ (ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ), ʊʦʛʫʣʴʩʢʠʡ 

(ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ). ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ 

ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ 

ɿʘʣʝʩʦʚʩʢʦʤ, ɿʘʨʠʥʩʢʦʤ ʠ ʊʘʣʴʤʝʥʩʢʦʤ 

ʨʘʡʦʥʝ. ɻʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ ʭʘʨʘʢ-

ʪʝʨʝʥ ʜʣʷ ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʠ ʅʦʚʦʢʫʟ-

ʥʝʮʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ 

ʧʦʣʫʯʠʣ ʨʘʟʚʠʪʠʝ ʚ ɿʘʨʠʥʩʢʦʤ, ʊʘʣʴ-

ʤʝʥʩʢʦʤ, ʎʝʣʠʥʥʦʤ ʠ ʏʝʨʝʧʘʥʦʚʩʢʦʤ 

ʨʘʡʦʥʘʭ (ʪʘʙʣ. 3). 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʠʧʦʚ 

ʇʇ ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʦʡ ʛʨʫʧʧʳ (ʨʠʩ.) 

ʠʤʝʝʪ ʥʝʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ 

ʚ ʙʘʩʩʝʡʥʝ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ 

ʬʦʥʦʚʦʡ ʬʦʨʤʳ ʇʇ ʧʨʝʦʙʣʘʜʘʝʪ ʚ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ 

ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ʅʘʠ-

ʙʦʣʴʰʫʶ ʜʦʣʶ ʠʤʝʝʪ ʊʘʣʴʤʝʥʩʢʠʡ ʨʘʡʦʥ 

(18 %). 

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʠʧʦʚ ʊʆ ʇʇ, 2013-2015 ʛʛ. 

 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʨʘʡʦʥ 

ʉʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʳʩ. ʨʫʙ. ʆʙʲʝʤʳ ʟʘʛʦʪʦʚʦʢ 

ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʠ 

ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ, ʤį 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ 

ʠ ʞʠʚʦʪʥʦʚʦʜ-

ʩʪʚʦ 

ʜʦʙʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 

ɽʣʴʮʦʚʩʢʠʡ 434553,28 1415,60 725,44 0 

ɿʘʣʝʩʦʚʩʢʠʡ 891648,50 12110,98 147540,54 71859,67 

ɿʘʨʠʥʩʢʠʡ 1660734,95 0,00 461368,52 38557,00 

ʂʳʪʤʘʥʦʚʩʢʠʡ 1985258,50 0,00 1627,03 0 

ʇʝʨʚʦʤʘʡʩʢʠʡ 276201,66 0,00 54132,18 0 

ʊʘʣʴʤʝʥʩʢʠʡ 2474106,93 0,00 719407,51 0,00 

ʊʦʛʫʣʴʩʢʠʡ 1482584,50 0,00 20533,42 19624,67 

ʎʝʣʠʥʥʳʡ 1339533,95 0,00 760454,70 0,00 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʅʦʚʦʢʫʟʥʝʮʢʠʡ 722527,02 4204995,51 36076,14 0 

ʇʨʦʢʦʧʴʝʚʩʢʠʡ 811953,00 18284665,24 137,04 0 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʄʘʩʣʷʥʠʥʩʢʠʡ 39032,66 0,00 5646,09 0 

ʏʝʨʝʧʘʥʦʚʩʢʠʡ 1931197,39 0,00 2010291,07 0 
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ʊʘʙʣʠʮʘ 3 

ʍʘʨʘʢʪʝʨ ʊʆ ʇʇ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʨʘʡʦʥʘʤ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʤʳʰ 

 
ɸʜʤʠʥʠʩʪʨʘʪʠʚ

ʥʳʡ ʨʘʡʦʥ 

1 2 3 4 5 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 

ɽʣʴʮʦʚʩʢʠʡ + + ï + + 

ɿʘʣʝʩʦʚʩʢʠʡ + + ++ + + 

ɿʘʨʠʥʩʢʠʡ ++ ++ ++ ï ++ 

ʂʳʪʤʘʥʦʚʩʢʠʡ ++ ++ ï ï + 

ʇʝʨʚʦʤʘʡʩʢʠʡ + + ï ï + 

ʊʘʣʴʤʝʥʩʢʠʡ ++ ++ ï ï ++ 

ʊʦʛʫʣʴʩʢʠʡ + ++ ++ ï + 

ʎʝʣʠʥʥʳʡ ++ + ï ï ++ 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

ʅʦʚʦʢʫʟʥʝʮʢʠʡ + + ï ++ + 

ʇʨʦʢʦʧʴʝʚʩʢʠʡ + + ï ++ ï 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʄʘʩʣʷʥʠʥʩʢʠʡ + + ï ï + 

ʏʝʨʝʧʘʥʦʚʩʢʠʡ ++ ++ ï ï ++ 

ʇʨʠʤʝʯʘʥʠʝ: ʌʦʥʦʚʘʷ ʬʦʨʤʘ. ʉʝʣʴʩʢʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ: 1 ï ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, 2 ï 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ. ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ: 3 ï 

ʣʝʩʦʟʘʛʦʪʦʚʢʘ. ʂʨʫʧʥʦʦʯʘʛʦʚʘʷ, ʦʯʘʛʦʚʘʷ 

ʬʦʨʤʘ. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ: 4 ï 

ʜʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʦʤʳʰʣʝʥʥʳʡ 

ʪʠʧ: 5 ï ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ɿʥʘʢ ç++è ï ʜʦʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʇʇ ʚ 

ʨʘʡʦʥʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʩʩʝʡʥʫ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 10 %, ç+è ï ʜʦʣʷ ʪʠʧʘ ʇʇ ʤʝʥʝʝ 10 % ʚ 

ʨʘʡʦʥʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʘʩʩʝʡʥʫ, çïè ï 

ʦʪʩʫʪʩʪʚʠʝ. 

ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʪʠʧ ʇʇ ʪʷʛʦʪʝʝʪ ʢ 
ʨʝʩʫʨʩʥʦʡ ʙʘʟʝ, ʦʩʥʦʚʥʳʝ ʣʝʩʦʟʘʛʦʪʦʚʢʠ 
ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʚ ɿʘʣʝʩʦʚʩʢʦʤ (55 %), 
ɿʘʨʠʥʩʢʦʤ (30 %) ʠ ʊʦʛʫʣʴʩʢʦʤ (15 %) 
ʨʘʡʦʥʘʭ. ɼʠʩʧʝʨʩʥʘʷ ʬʦʨʤʘ ʇʇ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʙʘʩʩʝʡʥʝ ʪʝʨʨʠʪʦʨʠʷʤʠ 
ʟʘʢʘʟʥʠʢʦʚ (ʊʦʛʫʣʴʩʢʠʤ, ɽʣʴʮʦʚʩʢʠʤ, 
ʉʘʨʳ-ʏʫʤʳʰʩʢʠʤ, ʊʘʣʠʮʢʠʤ ʠ ʀʥʩʢʠʤ) ʠ 
ʠʤʝʝʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
ɿʘʢʘʟʥʠʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʳ 
ʥʘ ʫʯʘʩʪʢʘʭ ʯʝʨʥʝʚʦʡ ʪʘʡʛʠ, ʪʦʣʴʢʦ ʦʜʠʥ 
ʠʟ ʥʠʭ ʧʨʠʫʨʦʯʝʥ ʢ ʧʨʠʦʙʩʢʦʡ ʣʝʩʦʩʪʝʧʠ 
(ʀʥʩʢʦʡ). 
ʌʦʢʫʩʥʦ-ʫʟʣʦʚʘʷ ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʙʘʩʩʝʡʥʝ ʢʨʫʧʥʦʦʯʘʛʦʚʦʡ ʠ ʦʯʘʛʦʚʦʡ 
ʬʦʨʤʘʤʠ ʇʇ. ɻʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʥʪʨʘʤ ʜʦʙʳʯʠ ʢʘʤʝʥʥʦʛʦ 
ʫʛʣʷ ʚ ʇʨʦʢʦʧʴʝʚʩʢʦʤ ʨʘʡʦʥʝ (81 %). 
ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʢʨʫʧʥʳʝ 
ʤʝʩʪʦʨʦʞʜʝʥʠʷ.  
ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ ʇʇ ʚ ʙʘʩʩʝʡʥʝ 

ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʮʝʥʪʨʘʤʠ ʦʙʨʘʙʘʪʳ-
ʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʛʦʨʦʜʘʭ ʏʝʨʝ-
ʧʘʥʦʚʦ, ɿʘʨʠʥʩʢ, ʩʝʣʘʭ ɿʘʣʝʩʦʚʦ, ɻʦʣʫʭʘ. 
ʅʘʙʦʣʴʰʘʷ ʜʦʣʷ ʵʪʦʡ ʬʦʨʤʳ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʡ ʩʪʨʫʢʪʫʨʝ ʚ ʙʘʩʩʝʡʥʝ 
ʦʪʤʝʯʝʥʘ ʚ ʏʝʨʝʧʘʥʦʚʦ (49 %).  
ʃʠʥʝʡʥʘʷ ʬʦʨʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʪʠʧʫ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ. 

 

 
 

ʈʠʩ. ʂʘʨʪʘ-ʩʭʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʊʆ ʇʇ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʏʫʤʳʰ 


