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 :ʡʳʤʜʘʩʪʳʨʫ ʢʦʤʠʪʝʪʽױ
 

ɾ.ʂ. ʊװʡʤʝʙʘʝʚ ï ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟʘײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ɹʘʩץʘʨʤʘ ʊᴇʨʘסʘʩʳ-

ʈʝʢʪʦʨ r

ʂʨʘʤʝʨ ʄʘʪʪʠʘʩ - ɼʨʝʟʜʝʥ ʪʝʭʥʠʢʘʣʳץ ʫʥʠʚʝʨʩʠʪʝʪʽʥʽש ʧʨʦʬʝʩʩʦʨʳ (ײץʨʤ. ʧʨʦʬ.), NETSCI 

GmbH ʙʘʩץʘʨʫʰʳ ʜʠʨʝʢʪʦʨʳ 
ʈ.ɺ. ʗʱʝʥʢʦ - פʈ נɾɹʄ ɿʦʦʣʦʛʠʷ ʠʥʩʪʠʪʫʪʳʥʳש ɹʘʩ ʜʠʨʝʢʪʦʨʳ, ʖʅɽʉʂʆ-ʥʳש çɸʜʘʤ ʞᴅʥʝ 

ɹʠʦʩʬʝʨʘè ʙʘסʜʘʨʣʘʤʘʩʳʥʳש (ʖʅɽʉʂʆ ʄɸɹ) פʘʟʘץʩʪʘʥʜʳױ ץʣʪʪʳץ ʢʦʤʠʪʝʪʽʥʽש ʪᴇʨʘסʘʩʳ, 

ʖʅɽʉʂʆ ʞᴅʥʝ ʀʉɽʉʂʆ ʽʩʪʝʨʽ ʞᴇʥʽʥʜʝʛʽ פʈ ױʣʪʪʳץ ʢʦʤʠʩʩʠʷʩʳʥʳש ʤװʰʝʩʽ, çʊʝʪʠʩè סʳʣʳʤʠ 

 ʧʨʝʟʠʜʝʥʪʽ שʘʤʳʥʳסʦץ

ɸ.ɻ. ɻʫʣʠʝʚ - ᴄʟʽʨʙʘʡʞʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש ʊʦʧʳʨʘץʪʘʥʫ ʞᴅʥʝ 

ʘʛʨʦʭʠʤʠʷ ʠʥʩʪʠʪʫʪʳʥʳש ɹʘʩ ʜʠʨʝʢʪʦʨʳ, ɸʛʨʘʨʣʳס ץʳʣʳʤʜʘʨ ʜʦʢʪʦʨʳ, ᴄנױɸ ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʤװʰʝʩʽ 

ɸ.ɸ. ʉʢʘʢʦʚʘ - פʈ ʈʝʩʧʫʙʣʠʢʘʩʳ ʇʘʨʣʘʤʝʥʪʽ ʄᴅʞʽʣʽʩʽʥʽש ʞʘʥʳʥʜʘסʳ פʦסʘʤʜʳץ ʧʘʣʘʪʘʥʳש ʩʘʨʘʧʰʳʩʳ, 

  ʘʩʳסʪᴇʨʘ שʘʤʳʥʳסʦץ ʘʫסʦʨץ ʘʪʪʳסʪʘʙʠ ץʘʟʘפ
ʊ.ɸ.ʊʦʨʦʙʝʢʦʚʘ - ɾװʩʽʧ ɹʘʣʘʩʘײסʥ ʘʪʳʥʜʘסʳ פʳʨסʳʟ תʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, פʳʨסʳʟʩʪʘʥ 

ʄ.ʄ.ʖʩʠʬʦʚʘ ï ɹʘʢʫ ʤʝʤʣʝʢʝʪʪiʢ ʫʥʠʚʝʨʩʠʪʝʪʽ, ᴄʟʽʨʙʘʡʞʘʥ 

ɸ.ʉ. ɸʢʪʳʤʙʘʝʚʘ ï ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ-ʥʽש ʛʝʦʛʨʘʬʠʷ ʞᴅʥʝ ʪʘʙʠסʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʬʘʢʫʣʴʪʝʪʽʥʽש ʜʝʢʘʥʳ  
ʊ.ɸ. ɹʘʟʘʨʙʘʝʚʘ ï ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ-ʥʽש ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש 

ʤʝשʛʝʨʫʰʽʩʽ 
 

 

 

ʈʝʜʘʢʮʠʷʣʳײ ץʞʳʤ: 
 

ɻ.ɸ. ʉʘʜʳʨʦʚʘ ï ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש ʧʨʦʬʝʩʩʦʨ - 

ʟʝʨʪʪʝʫʰʽʩʽ  

ɸ.ʄ.ʄʫʭʠʪʜʠʥʦʚ - ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש ʘסʘ ʦץʳʪʫʰʳʩʳ  

ɻ.ʄ.ʄʠʥʞʘʥʦʚʘ - ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש ʘסʘ ʦץʳʪʫʰʳʩʳ  

ʏ.ɾ. ɸʣʜʘʩʫʛʫʨʦʚʘ ï ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש ʘסʘ 

ʦץʳʪʫʰʳʩʳ 

ɻ.ɹ. ʉʘʨʩʝʥʙʘʝʚʘ - ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʊײʨʘץʪʳ ʜʘʤʫ ʙʦʡʳʥʰʘ ʖʅɽʉʂʆ ʢʘʬʝʜʨʘʩʳʥʳש ʦץʳʪʫʰʳʩʳ 

 

 

 

 

   çʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʳש ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ 

ʙʦʣʘʰʘסʳè ʘʪʪʳ ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʘʪʝʨʠʘʣʜʘʨʳ. ï ɸʣʤʘʪʳ, פʘʟʘץʩʪʘʥ, 2025 6-8 ץʘʨʘʰʘ ïɸʣʤʘʪʳ: פʘʟʘץ 

ʫʥʠʚʝʨʩʠʪʝʪʽ, 2025. -309 ʙʝʪ 
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ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʡ ʢʦʤʠʪʝʪ: 

 
ɾ.ʂ. ʊʫʡʤʝʙʘʝʚ ï ʇʨʝʜʩʝʜʘʪʝʣʴ ʧʨʘʚʣʝʥʠʷ - ʈʝʢʪʦʨ ʂʘʟʅʋ ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ 

ʂʨʘʤʝʨ ʄʘʪʪʠʘʩ - ʇʨʦʬʝʩʩʦʨ (ʧʦʯ.ʧʨʦʬ.) ɼʨʝʟʜʝʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʫʧʨʘʚʣʷʶʱʠʡ 

ʜʠʨʝʢʪʦʨ NETSCI GmbH 

ʈ.ɺ. ʗʱʝʥʢʦ - ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ ʄʅɺʆ ʈʂ, ʇʨʝʜʩʝʜʘʪʝʣʴ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʨʦʛʨʘʤʤʳ ʖʅɽʉʂʆ çʏʝʣʦʚʝʢ ʠ ɹʠʦʩʬʝʨʘè (ʄɸɹ ʖʅɽʉʂʆ), ʯʣʝʥ ʅʘʮʠʦʥʘʣʴʥʦʡ 

ʢʦʤʠʩʩʠʠ ʈʂ ʧʦ ʜʝʣʘʤ ʖʅɽʉʂʆ ʠ ʀʉɽʉʂʆ, ʧʨʝʟʠʜʝʥʪ ʅʘʫʯʥʦʛʦ ʦʙʱʝʩʪʚʘ çʊʝʪʠʩè  

ɸ.ɻ. ɻʫʣʠʝʚ - ɼʦʢʪʦʨ ʘʛʨʘʨʥʳʭ ʥʘʫʢ, ʯʣʝʥ ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʅɸʅɸ ɻʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʀʥʩʪʠʪʫʪʘ 

ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʘʛʨʦʭʠʤʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ 

ɸ.ɸ. ʉʢʘʢʦʚʘ - ʕʢʩʧʝʨʪ ʆʙʱʝʩʪʚʝʥʥʦʡ ʇʘʣʘʪʳ ʧʨʠ ʄʘʞʠʣʠʩʝ ʇʘʨʣʘʤʝʥʪʘ ʈʂ, ʇʨʝʜʩʝʜʘʪʝʣʴ ʂʘʟʘʭʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʊ.ɸ.ʊʦʨʦʙʝʢʦʚʘ - ʂʳʨʛʳʟʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɾʫʩʫʧʘ ɹʘʣʘʩʘʛʳʥʘ, ʂʳʨʛʳʟʩʪʘʥ 

ʄ.ʄ.ʖʩʠʬʦʚʘ ï ɹʘʢʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʟʝʨʙʘʡʜʞʘʥ 

ɸ.ʉ. ɸʢʪʳʤʙʘʝʚʘ ï ɼʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʛʝʦʛʨʘʬʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʂʘʟʅʋ ʠʤ. ʘʣʴ-ʌʘʨʘʙʠ 

ʊ.ɸ. ɹʘʟʘʨʙʘʝʚʘ ï ɿʘʚʝʜʫʶʱʘʷ ʢʘʬʝʜʨʦʡ ʖʅɽʉʂʆ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʂʘʟʅʋ ʠʤ ʘʣʴ-ʌʘʨʘʙʠ 

 

 

 

 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 
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ɸʃנʓʉᴆɿ 

 

çʆʨʪʘʣʳץ ɸʟʠʷʥʳש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥ ʩʘץʪʘʫ ʤᴅʩʝʣʝʣʝʨʽ ʤʝʥ ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳè ʘʪʪʳ 

ʭʘʣʳץʘʨʘʣʳס ץʳʣʳʤʠ-ʪᴅʞʽʨʠʙʝʣʽʢ ʢʦʥʬʝʨʝʥʮʠʷ ï ʪʝʢ ʙʽʣʽʤ ʤʝʥ ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʫ ʘʣʘשʳ סʘʥʘ 

ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʞᴅʥʝ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʙʘסʳʪʳʥʜʘסʳ ʞʘשʘ 

ʩʝʨʽʢʪʝʩʪʽʢ ʧʝʥ ʙʽʨʣʝʩʢʝʥ ʙʘʩʪʘʤʘʣʘʨʜʳ ץʘʣʳʧʪʘʩʪʳʨʫ ʤװʤʢʽʥʜʽʛʽ. 

 ʘʤʪʘʤʘʩʳʟץ ʳʥסʪʳʣʳץʨʘײʪ ץʵʢʦʣʦʛʠʷʣʳ שʪʳץɸʟʠʷ ʝʣʜʝʨʽ ʘʡʤʘ ץʩʪʘʥ ʞᴅʥʝ ʆʨʪʘʣʳץʘʟʘפ

ʝʪʫʜʝ ʝʨʝʢʰʝ ʵʢʦʞװʡʝʣʽʢ ᴅʣʝʫʝʪʢʝ ʞᴅʥʝ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟסʘ ʠʝ. 

ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟױʋ ʰʘʥʳʨʘסʳ ʘʩʪʳʥʜʘ ʙʽʟ ʘʡʤʘץʪʳש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥʝ ʪᴇʥʛʝʥ 

ʥʝʛʽʟʛʽ ץʘʪʝʨʣʝʨʜʽ ʪʘʣץʳʣʘʧ, ʦʣʘʨʜʳ ʰʝʰʫʜʽש ʳץʪʠʤʘʣ ʞʦʣʜʘʨʳʥ ץʘʨʘʩʪʳʨʘʤʳʟ. ᴄʣʝʤʥʽש 

ʞʝʪʝʢʰʽ סʘʣʳʤʜʘʨʳ ʤʝʥ ʩʘʨʘʧʰʳʣʘʨʳ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʩʘʣʘʩʳʥʜʘסʳ ʙʽʣʽʤʜʝʨʽʤʝʥ, 

ʪᴅʞʽʨʠʙʝʣʝʨʽʤʝʥ ʞᴅʥʝ ʠʥʥʦʚʘʮʠʷʣʳץ ʪᴅʩʽʣʜʝʨʽʤʝʥ ʙᴇʣʽʩʽʧ, ʵʢʦʞװʡʝʣʝʨʜʽ ʩʘץʪʘʫ ʙʦʡʳʥʰʘ 

ʪʠʽʤʜʽ ʰʘʨʘʣʘʨʜʳ ᴅʟʽʨʣʝʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʤʘשʳʟʜʳ ײʩʳʥʳʩʪʘʨ ʞʘʩʘʡʜʳ. ɹײʣ ʆʨʪʘʣʳץ ɸʟʠʷ 

ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥ ץʦʨסʘʫסʘ ʘʨʥʘʣסʘʥ סʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ. 

ʂʦʥʬʝʨʝʥʮʠʷʜʘ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨ ʙʦʡʳʥʰʘ ʙʘʷʥʜʘʤʘʣʘʨ ײʩʳʥʳʣʜʳ:  

1. ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʞᴅʥʝ ʪײʨʘץʪʳ ʜʘʤʫ.  

2. ɽʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳש ʨᴇʣʽ.  

3. ɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ ʧʝʥ ʵʢʦʪʫʨʠʟʤ ʤʦʥʠʪʦʨʠʥʛʽʥʜʝ ɻɸɾ ʞᴅʥʝ ʮʠʬʨʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʦʣʜʘʥʫ.  

4. ʕʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʞᴅʥʝ ʘסʘʨʪʫ ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʞᴅʥʝ ʵʢʦʞװʡʝ ץʳʟʤʝʪʪʝʨʽʥ 

ʩʘץʪʘʫ ײץʨʘʣʳ ʨʝʪʽʥʜʝ. 

5. ɹʘʪʳʩ פʘʟʘץʩʪʘʥ ᴇשʽʨʽʥʽש ʞʘʩʳʣ ᴇʩʫ ʢʦʥʪʝʢʩʽʥʜʝʛʽ ʪʘʙʠסʠ -ʰʘʨʫʘʰʳʣʳץ ʞᴅʥʝ 

ᴅʣʝʫʤʝʪʪʽʢ -ʵʢʦʥʦʤʠʢʘʣʳץ ʞװʡʝʣʝʨʽʥʽש ʪײʨʘץʪʳ ʜʘʤʫʳ. 

ʂʦʥʬʝʨʝʥʮʠʷסʘ 15 ʝʣʜʝʥ ʢʝʣʛʝʥ 100-ʜʝʥ ʘʩʪʘʤ ʞʝʪʝʢʰʽ ᴅʣʝʤʜʽʢ ʩʘʨʘʧʰʳʣʘʨ ץʘʪʳʩʳʧ, 

ʆʨʪʘʣʳץ ɸʟʠʷʥʳש ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨ ᴅʣʝʤʽʥʽש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʩʘʣʘʩʳʥʜʘסʳ 

ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʣʝʨ, ʩʳʥ-ץʘʪʝʨʣʝʨ ʤʝʥ ʞʝʪʽʩʪʽʢʪʝʨʜʽ ʪʘʣץʳʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʽʩ-ʰʘʨʘ ʘʷʩʳʥʜʘ 

ʉʠʚʝʨʩ ʘʣʤʘʩʳʥ ʩʘץʪʘʫ, ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ, ʵʢʦʣʦʛʠʷʣʳץ ʪʫʨʠʟʤ ʞᴅʥʝ ᴇשʽʨʜʽש ʪײʨʘץʪʳ 

ʜʘʤʫʳ ʤʘץʩʘʪʳʥʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʙʽʣʽʤ ʙʝʨʫ ʤᴅʩʝʣʝʣʝʨʽ ʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. 
ʂʦʥʬʝʨʝʥʮʠʷ ʙʘʨʳʩʳʥʜʘ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨʜʽ ʩʘץʪʘʫʜʳש ʪʠʽʤʜʽ ʰʘʨʘʣʘʨʳʥ ᴅʟʽʨʣʝʫʛʝ ʙʝʣʩʝʥʜʽ 

 ʪʳץʨʘײʩʳʥrʣʳʧ ʊײ ʳʣʳʤʠ ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤʜʝʨס ʘʥסʘ ʘʨʥʘʣסʘʫסʦʨץ ʨʣʽʣʽʢʪʽװʘ ʞᴅʥʝ ʙʠʦᴅʨʪסʘʪʳʩʫץ

ʜʘʤʫ ʤʘץʩʘʪʪʘʨʳʤʝʥ (ʊɼʄ), ʘʪʘʧ ʘʡʪץʘʥʜʘ: ʊɼʄ 13 çʂʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽʤʝʥ ʢװʨʝʩè, ʊɼʄ 14 çʊʝשʽʟ 

ʵʢʦʞװʡʝʣʝʨʽʥ ʩʘץʪʘʫè ʞᴅʥʝ ʊɼʄ 15 çײפʨʣʳץ ʵʢʦʞװʡʝʣʝʨʽʥ ʩʘץʪʘʫè ʪʽʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʜʳ. 

ʂʦʥʬʝʨʝʥʮʠʷסʘ ʦʪʘʥʜʳץ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ סʘʣʳʤʜʘʨ, ʧʨʦʬʝʩʩʦʨʣʳץ-ʦץʳʪʫʰʳʣʘʨ ײץʨʘʤʳ, 

ʤʘʛʠʩʪʨʘʥʪʪʘʨ ʤʝʥ PhD ʜʦʢʪʦʨʘʥʪʪʘʨ, סʳʣʳʤʠ ץʳʟʤʝʪʢʝʨʣʝʨ, ʤʝʤʣʝʢʝʪʪʽʢ ʤʝʢʝʤʝʣʝʨʜʽש, 

ʟʝʨʪʪʝʫ ײʡʳʤʜʘʨʳʥʳש ʞᴅʥʝ ʢʦʤʤʝʨʮʠʷʣʳץ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʤʘʤʘʥʜʘʨʳ, ʩʦʥʜʘʡ-ʘץ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʙʘסʘʣʘʫ ʤʝʥ ʙʦʣʞʘʫʜʳש ʦʟʳץ ᴅʜʽʩʪʝʨʽ ʤʝʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ץʳʟʳסʫʰʳʣʳץ 

ʪʘʥʳʪץʘʥʜʘʨ ʰʘץʳʨʳʣʜʳ. ʂʦʥʬʝʨʝʥʮʠʷסʘ ᴇʟ ʞײʤʳʩʪʘʨʳʥ ʞʽʙʝʨʛʝʥ ʙʘʨʣʳפ ץʘʟʘץʩʪʘʥʜʳץ 

ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ᴅʨʽʧʪʝʩʪʝʨʽʤʽʟʛʝ ʘʣסʳʩ ʘʡʪʘʤʳʟ. 
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ʇʈɽɼʀʉʃʆɺʀɽ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʣʦʱʘʜʢʫ ʜʣʷ 

ʦʙʤʝʥʘ ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ, ʥʦ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʘʨʪʥʸʨʩʪʚ ʠ 

ʩʦʚʤʝʩʪʥʳʭ ʠʥʠʮʠʘʪʠʚ ʚ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʉʪʨʘʥʳ ʂʘʟʘʭʩʪʘʥ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʦʙʣʘʜʘʶʪ ʦʩʦʙʳʤ ʵʢʦʩʠʩʪʝʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʇʦʜ ʵʛʠʜʦʡ ʂʘʟʅʋ ʠʤʝʥʠ ʘʣʴ-ʌʘʨʘʙʠ ʤʳ ʦʙʩʫʞʜʘʝʤ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ 

ʨʝʛʠʦʥʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. ɺʝʜʫʱʠʝ ʫʯʸʥʳʝ ʠ ʵʢʩʧʝʨʪʳ ʤʠʨʘ 

ʜʝʣʷʪʩʷ ʟʥʘʥʠʷʤʠ, ʦʧʳʪʦʤ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʚʳʜʚʠʛʘʷ ʚʘʞʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʵʢʦʩʠʩʪʝʤ. ʕʪʦ ʩʦʟʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʨʝʰʝʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʟʘʱʠʪʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ɺ ʨʘʤʢʘʭ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

1. ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

2. ʈʦʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

3. ʇʨʠʤʝʥʝʥʠʝ ɻʀʉ ʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʵʢʦʪʫʨʠʟʤʘ. 

4. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʩʚʝʱʝʥʠʝ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. 

5. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʢʦʥʪʝʢʩʪʝ ʟʝʣʝʥʦʛʦ ʨʦʩʪʘ. 

ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʙʦʣʝʝ 100 ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʵʢʩʧʝʨʪʦʚ ʠʟ 15 ʩʪʨʘʥ, 

ʢʦʪʦʨʳʝ ʦʙʩʫʜʠʣʠ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʚʳʟʦʚʳ ʠ ʜʦʩʪʠʞʝʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʷ ʪʘʢʞʝ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʩʦʭʨʘʥʝʥʠʷ ʷʙʣʦʥʠ ʉʠʚʝʨʩʘ, ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ɺ ʭʦʜʝ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʦʪʤʝʯʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʎʝʣʷʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʎʋʈ), ʚ ʯʘʩʪʥʦʩʪʠ: ʎʋʈ-13 

çɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘè, ʎʋʈ-14 çʉʦʭʨʘʥʝʥʠʝ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤè ʠ ʎʋʈ-15 

çʉʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʩʫʰʠè. 

ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ, ʧʨʦʬʝʩʩʦʨʩʢʦ-

ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʠʡ ʩʦʩʪʘʚ, ʤʘʛʠʩʪʨʘʥʪʳ ʠ PhD-ʜʦʢʪʦʨʘʥʪʳ, ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ, 

ʩʧʝʮʠʘʣʠʩʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʢʦʤʧʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʩʝ, ʢʪʦ ʧʨʦʷʚʣʷʝʪ ʠʥʪʝʨʝʩ ʢ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʝʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʙʦʪʘʥʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʨʘʟʚʠʪʠʶ ʵʢʦʪʫʨʠʟʤʘ.  

ʆʨʛʢʦʤʠʪʝʪ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʩʝʤ ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʠ ʟʘʨʫʙʝʞʥʳʤ ʢʦʣʣʝʛʘʤ, 

ʧʨʝʜʩʪʘʚʠʚʰʠʤ ʩʚʦʠ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʜʣʷ ʫʯʘʩʪʠʷ ʚ ʢʦʥʬʝʨʝʥʮʠʠ 
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PREFACE 

The International Scientific and Practical Conference «Challenges and prospects for 

biodiversity conservation in Central Asia» serves not only as a platform for the exchange of 

knowledge and experience, but also as an opportunity to establish new partnerships and joint 

initiatives in the field of biodiversity conservation and restoration. 

The countries of Kazakhstan and Central Asia possess a unique ecosystem potential and 

strategic importance in ensuring the environmental sustainability of the region. 

Under the auspices of ɸl-Farabi Kazakh National University, we discuss the major threats to 

the regionôs biodiversity and consider possible ways to address them. Leading scientists and experts 

from around the world share their knowledge, experience, and innovative approaches in 

environmental protection, offering important recommendations aimed at developing effective 

measures for ecosystem conservation. This creates a foundation for making scientifically grounded 

decisions directed at protecting the biodiversity of Central Asia. 

The conference featured presentations in the following areas: 

1. Biodiversity conservation and sustainable development in Central Asia. 

2. The role of protected natural areas. 

3. Application of GIS and digital technologies in biodiversity and ecotourism monitoring. 

4. Environmental education and awareness as a tool for biodiversity and ecosystem services 

conservation. 

5. Sustainable development of natural, economic, socio-economic systems of the Western-Kazakhstan 

region in the context of green growth. 

More than 100 leading experts from 15 countries participated in the conference, discussing 

current issues, challenges, and achievements in the study of the flora and fauna biodiversity of Central 

Asia. The event also addressed the conservation of the Sievers apple, environmental protection, 

ecotourism development, and environmental education aimed at ensuring the regionôs sustainable 

development. 

During the conference, scientifically grounded solutions were proposed, and the importance of 

active participation in developing effective measures for the conservation of natural ecosystems was 

emphasized. These efforts are directly aligned with the Sustainable Development Goals (SDGs), in 

particular SDG 13 ñClimate Action,ò SDG 14 ñLife Below Water,ò and SDG 15 ñLife on Land.ò 

The conference brought together domestic and international scientists, faculty members, 

masterôs and PhD students, researchers, specialists from government institutions, research 

organizations and commercial companies, as well as all those interested in environmental protection, 

biodiversity conservation, botanical research, and the development of ecotourism. 

The Organizing Committee expresses its gratitude to all Kazakhstani and international 

colleagues who submitted their scientific works for participation in the conference. 
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_____________________________________________________________________________ 

ʆʈʊɸʃʓפ ɸɿʀʗɼɸנʓ ɹʀʆɸʃʋɸʅʊתʈʃɯʃɯʂʊɯ ʉɸפʊɸʋ ɾᴄʅɽ ʊױʈɸפʊʓ 

ɼɸʄʋ 

ʉʆʍʈɸʅɽʅʀɽ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ʀ ʋʉʊʆʁʏʀɺʆɽ ʈɸɿɺʀʊʀɽ 

ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ 

BIODIVERSITY CONSERVATION AND SUSTAINABLE DEVELOPMENT IN 

CENTRAL ASIA  

_____________________________________________________________________________ 
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ʋɼʂ: 338.109.11 

  

ʉʆɺʈɽʄɽʅʅʆɽ ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʀ  

ʕʌʌɽʂʊʀɺʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɿɽʄɽʃʔʅʆ-ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ  

 ʊɸʃɸʉʉʂʆʁ ʆɹʃɸʉʊʀ ʂʓʈɻʓɿʉʊɸʅɸ 

 

ʊ.ɸ. ʊʦʨʦʙʝʢʦʚʘ, ʋ. ɾ. ɾʘʤʳʥʯʠʝʚ, ɸ. ɸ.ɸʢʠʤʦʚʘ  

 
ʂʳʨʛʳʟʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɾ.ɹʘʣʘʩʘʛʳʥʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, torobekova67@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʘʢʪʠʢ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʝʜʣʦʞʠʪʴ ʤʝʨʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʝʣʴʩʢʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ, ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ 

ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʫʨʦʚʥʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʳ ʢʣʶʯʝʚʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʝʛʠʦʥʘ. ʇʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʚʢʣʶʯʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʠʨʨʠʛʘʮʠʠ, ʙʦʨʴʙʫ ʩ ʵʨʦʟʠʝʡ ʠ 

ʦʧʪʠʤʠʟʘʮʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʘʢʪʠʢ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʣʠʷʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, 

ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʚʥʝʜʨʝʥʠʝ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʠ ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. 

Annotation. The relevance of this study is determined by the need for a comprehensive 

assessment of the current environmental status of land and water resources in the Talas region and 

the development of ways to improve their efficient use. This study allows us to identify key 

environmental risks, assess the impact of existing environmental management practices, and propose 

measures aimed at preserving the region's resource potential, ensuring food security, and sustainable 

rural development. 

This article explores key trends in soil degradation, changes in water quality and availability, 

and the impact of agricultural development and climate factors. It analyzes land use patterns, 

irrigation loads, and the state of natural ecosystems. Based on the data obtained, key environmental 

risks and constraints to the region's sustainable development are identified. Pathways to improving 

the efficient use of land and water resources are proposed, including improved irrigation methods, 

erosion control, and optimized agricultural practices. 

Particular attention is paid to the impact of agricultural activities and anthropogenic pressure 

on the region's ecosystems. Based on an analysis of statistical data and scientific sources, key factors 

limiting the sustainable development of land and water resources are identified. Key areas for 

improving their efficient use are proposed, including the implementation of water-saving 

technologies, improved natural resource management systems, and enhanced environmental 
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protection measures. The study's results can be used in the development of regional programs for 

sustainable nature management and environmental policy. 

ɸשʜʘʪʧʘ. ɹϰʣ ʟʝʨʪʪʝʫʜʽϬ Ϻʟʝʢʪʽʣʽʛʽ ʊʘʣʘʩ ʘʡʤʘϤʳʥʜʘϤʳ ʞʝʨ ʞϸʥʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳϬ 

Ϩʘʟʽʨʛʽ ʵʢʦʣʦʛʠʷʣʳϨ ʞʘϤʜʘʡʳʥ ʢʝʰʝʥʜʽ ʙʘϤʘʣʘʫ ʞϸʥʝ ʦʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʞʘϨʩʘʨʪʫ 

ʞʦʣʜʘʨʳʥ ϸʟʽʨʣʝʫ Ϩʘʞʝʪʪʽʣʽʛʽʤʝʥ ʘʥʳϨʪʘʣʘʜʳ. ɹϰʣ ʟʝʨʪʪʝʫ ʙʽʟʛʝ ʥʝʛʽʟʛʽ ʵʢʦʣʦʛʠʷʣʳϨ 

ʪϸʫʝʢʝʣʜʝʨʜʽ ʘʥʳϨʪʘʫϤʘ, ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ʙʘʩϨʘʨʫʜʳϬ ϨʦʣʜʘʥʳʩʪʘϤʳ ʪϸʞʽʨʠʙʝʣʝʨʽʥʽϬ 

ϸʩʝʨʽʥ ʙʘϤʘʣʘʫϤʘ ʞϸʥʝ ʘʡʤʘϨʪʳϬ ʨʝʩʫʨʩʪʳϨ ϸʣʝʫʝʪʽʥ ʩʘϨʪʘʫϤʘ, ʘʟʳϨ-ʪϮʣʽʢ Ϩʘʫʽʧʩʽʟʜʽʛʽʥ 

Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʞϸʥʝ ʘʫʳʣʜʳϨ ʞʝʨʣʝʨʜʽϬ ʪϰʨʘϨʪʳ ʜʘʤʫʳʥʘ ʙʘϤʳʪʪʘʣϤʘʥ ʰʘʨʘʣʘʨʜʳ 

ϰʩʳʥʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹϰʣ ʤʘϨʘʣʘʜʘ ʪʦʧʳʨʘϨʪʳϬ ʜʝʛʨʘʜʘʮʠʷʩʳʥʳϬ ʥʝʛʽʟʛʽ Ϯʨʜʽʩʪʝʨʽ, ʩʫ ʩʘʧʘʩʳ ʤʝʥ 

ϨʦʣʞʝʪʽʤʜʽʣʽʛʽʥʽϬ Ϻʟʛʝʨʫʽ, ʩʦʥʜʘʡ-ʘϨ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳʥ ʜʘʤʳʪʫ ʤʝʥ ʢʣʠʤʘʪʪʳϨ 

ʬʘʢʪʦʨʣʘʨʜʳϬ ϸʩʝʨʽ ʟʝʨʪʪʝʣʝʜʽ. ʆʥʜʘ ʞʝʨʜʽ ʧʘʡʜʘʣʘʥʫ Ϯʣʛʽʣʝʨʽ, ʩʫʘʨʫ ʞϮʢʪʝʤʝʣʝʨʽ ʞϸʥʝ 

ʪʘʙʠϤʠ ʵʢʦʞϮʡʝʣʝʨʜʽϬ ʞʘϤʜʘʡʳ ʪʘʣʜʘʥʘʜʳ. ɸʣʳʥϤʘʥ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʘʡʤʘϨʪʳϬ ʪϰʨʘϨʪʳ 

ʜʘʤʫʳʥʘ ʥʝʛʽʟʛʽ ʵʢʦʣʦʛʠʷʣʳϨ ʪϸʫʝʢʝʣʜʝʨ ʤʝʥ ʰʝʢʪʝʫʣʝʨ ʘʥʳϨʪʘʣʜʳ. ɾʝʨ ʤʝʥ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ 

ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʞʘϨʩʘʨʪʫ ʞʦʣʜʘʨʳ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʩʫʘʨʫ ϸʜʽʩʪʝʨʽʥ ʞʘϨʩʘʨʪʫ, ʵʨʦʟʠʷʥʳ 

ʙʘϨʳʣʘʫ ʞϸʥʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ʪϸʞʽʨʠʙʝʣʝʨʽʥ ʦϬʪʘʡʣʘʥʜʳʨʫ ϰʩʳʥʳʣʘʜʳ. 

ɸʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳ ϨʳʟʤʝʪʽʥʽϬ ʞϸʥʝ ʘʡʤʘϨʪʳϬ ʵʢʦʞϮʡʝʣʝʨʽʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ 

ϨʳʩʳʤʥʳϬ ϸʩʝʨʽʥʝ ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ʉʪʘʪʠʩʪʠʢʘʣʳϨ ʜʝʨʝʢʪʝʨ ʤʝʥ Ϥʳʣʳʤʠ 

ʜʝʨʝʢʢϺʟʜʝʨʜʽ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʞʝʨ ʞϸʥʝ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳϬ ʪϰʨʘϨʪʳ ʜʘʤʫʳʥ ʰʝʢʪʝʡʪʽʥ 

ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨ ʘʥʳϨʪʘʣʜʳ. ʆʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ʞʘϨʩʘʨʪʫʜʳϬ ʥʝʛʽʟʛʽ ʙʘϤʳʪʪʘʨʳ 

ϰʩʳʥʳʣʘʜʳ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʩʫ Ϯʥʝʤʜʝʡʪʽʥ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʝʥʛʽʟʫ, ʪʘʙʠϤʠ ʨʝʩʫʨʩʪʘʨʜʳ 

ʙʘʩϨʘʨʫ ʞϮʡʝʣʝʨʽʥ ʞʝʪʽʣʜʽʨʫ ʞϸʥʝ ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ϨʦʨϤʘʫ ʰʘʨʘʣʘʨʳʥ ʢϮʰʝʡʪʫ. ɿʝʨʪʪʝʫ 

ʥϸʪʠʞʝʣʝʨʽʥ ʪϰʨʘϨʪʳ ʪʘʙʠϤʘʪʪʳ ʙʘʩϨʘʨʫ ʞϸʥʝ ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ϨʦʨϤʘʫ ʩʘʷʩʘʪʳ 

ʙʦʡʳʥʰʘ ʘʡʤʘϨʪʳϨ ʙʘϤʜʘʨʣʘʤʘʣʘʨʜʳ ϸʟʽʨʣʝʫʜʝ ʧʘʡʜʘʣʘʥʫϤʘ ʙʦʣʘʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʘʣʘʩ, ʚʦʜʥʦ-ʟʝʤʝʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʜʝʛʨʘʜʘʮʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ, 

ʠʨʨʠʛʘʮʠʦʥʥʳʝ, ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ 

 

ɺʚʝʜʝʥʠʝ. ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʝʞʛʦʨʥʦʡ ʊʘʣʘʩʩʢʦʡ ʜʦʣʠʥʝ, ʦʢʨʫʞʸʥʥʦʡ 

ʭʨʝʙʪʘʤʠ ʂʳʨʛʳʟʩʢʦʛʦ ɸʣʘ-ʊʦʦ ʥʘ ʩʝʚʝʨʝ ʠ ʊʘʣʘʩʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʶʛʝ. ɺ ʜʦʣʠʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʩʫʭʦʡ ʢʣʠʤʘʪ: ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʥʝʚʝʣʠʢʦ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʫʚʣʘʞʥʝʥʠʝ ʨʘʚʥʠʥ. ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ- ʩʘʤʘʷ 

ʤʘʣʝʥʴʢʘʷ ʧʦ ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʴ ʂʳʨʛʳʟʩʪʘʥʘ, 

ʟʘʥʠʤʘʝʪ ʊʘʣʘʩʩʢʫʶ ʜʦʣʠʥʫ ʠ ʩʢʣʦʥʳ 

ʂʠʨʛʠʟʩʢʦʛʦ ɸʣʘ-ʊʦʦ. ɻʣʘʚʥʘʷ ʚʦʜʥʘʷ 

ʘʨʪʝʨʠʷ ʨʝʛʠʦʥʘ- ʨʝʢʘ ʊʘʣʘʩ. ʆʙʱʘʷ ʜʣʠʥʘ 

ʨʝʢʠ- 661 ʢʤ, ʧʣʦʱʘʜʴ ʝʸ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ- ʦʢʦʣʦ 52700 ʢʤĮ.  

ʆʩʥʦʚʥʦʡ ʚʦʜʥʳʡ ʘʨʪʝʨʠʝʡ ʨʝʛʠʦʥʘ 

ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʊʘʣʘʩ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʣʝʜʥʠʢʦʚ ʠ ʠʩʪʦʯʥʠʢʦʚ ʚ ʛʦʨʘʭ. ʇʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʂʳʨʛʳʟʩʪʘʥʘ, ʚ 

ʙʘʩʩʝʡʥʝ ʊʘʣʘʩʘ ʝʞʝʛʦʜʥʦ ʟʘʙʠʨʘʝʪʩʷ ʦʢʦʣʦ 1ʤʣʨʜ.ʤį ʚʦʜʳ, ʠʟ ʥʠʭ-700 ʤʣʥ.ʤį- ʥʘ ʥʫʞʜʳ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ (ʄʘʤʘʪʢʘʥʦʚ ɼ.ʄ., 2006).  

ʇʠʪʘʥʠʝ ʨʝʢʠ ʣʝʜʥʠʢʦʚʦ-ʩʥʝʛʦʚʦʝ: ʠʩʭʦʜʷ ʠʟ ʧʨʠʪʦʢʦʚ, ʙʝʨʫʱʠʭ ʥʘʯʘʣʦ ʚ ʣʝʜʥʠʢʘʭ 

ʊʘʣʘʩʩʢʦʛʦ ɸʣʘ-ʊʦʦ. ʉʘʤʘʷ ʢʨʫʧʥʘʷ ʨʝʢʘ ʊʘʣʘʩ, ʢʦʪʦʨʘʷ, ʦʙʨʘʟʫʷʩʴ ʩʣʠʷʥʠʝʤ ʨʝʢ ʋʯ-ʂʦʰʦʡ ʠ 

ʂʘʨʘʢʦʣ, ʪʝʯʸʪ ʥʘ ʟʘʧʘʜ ʠ ʪʝʨʷʝʪʩʷ ʚ ʧʝʩʢʘʭ ʄʦʶʥʢʫʤʘ. ʂʨʫʧʥʳʝ ʧʨʠʪʦʢʠ: ʋʨʤʘʨʘʣ, ʂʘʨʘ-

ɹʫʫʨʘ, ʂʝʥ-ʂʦʣ, ɹʝʰ-ʊʘ,h ʂʶʤʶʰʪʘʢ, ʅʳʣʜʳ, ʂʘʣʙʘ ʠ ʜʨ. ʅʘ ʟʘʧʘʜʝ ʪʝʯʸʪ ʧʨʘʚʳʡ ʧʨʠʪʦʢ 

ʨʝʢʠ ɸʩʩʘ- ʂʶʨʢʶʨʸʦ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʦʟʸʨ ʚʩʪʨʝʯʘʝʪʩʷ ʤʘʣʦ. ʉʘʤʦʝ ʢʨʫʧʥʦʝ- ɹʝ-h

ʊʘʰ, ʢʦʪʦʨʦʝ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʚʘʣʘ ʠ ʧʦʜʧʨʫʞʠʚʘʥʠʷ ʨʝʯʥʦʡ ʜʦʣʠʥʳ. ʆʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʣʝʜʥʠʢʦʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ʊʘʣʘʩʩʢʦʛʦ ɸʣʘ-ʊʦʦ. ʀʤʝʶʪʩʷ 281 ʣʝʜʥʠʢʦʚ, 
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ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 164,7 ʢʤ2. ʉʘʤʳʝ ʢʨʫʧʥʳʝ: ɺʦʢʨʫʛ ʉʚʝʪʘ- 6,8 ʢʤ2, ʄʘʥʘʩ-6,4 ʢʤ2, ʄʫʟ-ɹʝʣ-

3,6 ʢʤ2, ʂʶʨʶʯʢʸ-3,8 ʢʤ2. 

ɻʣʘʚʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ (ʨʠʩ-1)- ʦʨʦʰʝʥʠʝ: ʦʢʦʣʦ 99% ʦʪ ʟʘʙʨʘʥʥʳʭ 

ʦʙʲʸʤʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʨʨʠʛʘʮʠʠ, ʣʠʰʴ-1%- ʜʣʷ ʙʳʪʦʚʳʭ ʥʫʞʜ. ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ, ʥʘʧʨʠʤʝʨ, ʧʣʦʪʠʥʘʤʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʯʪʦ 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʢʦʩʠʩʪʝʤʘʭ.  

ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʘʣʘʩ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 

ʩʦʝʜʠʥʝʥʠʷ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ ʧʨʝʚʳʰʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʬʦʥ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ, 

ʦʩʦʙʝʥʥʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ - ʵʪʦ ʫʩʫʛʫʙʣʷʝʪ 

ʚʦʜʥʳʝ ʠ ʵʢʦʩʠʩʪʝʤʥʳʝ ʨʠʩʢʠ.   

ɼʦʩʪʫʧ ʢ ʯʠʩʪʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʚ 

ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ 

ʦʛʨʘʥʠʯʝʥ. ʄʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʨʝʢ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʝʥ (ʨʠʩ-2): ʧʦ ʤʥʝʥʠʶ 

ʵʢʩʧʝʨʪʦʚ, ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʫʞʜʘʝʪʩʷ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ.  

ʅʘ 2024 ʛʦʜ ʚʦʜʦʧʨʦʚʦʜʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʦʙʣʘʩʪʠ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʠʚʝʜʝʥʦ ʚ 

ʥʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʝʣʴʩʢʦʝ, ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʫ ʠʟ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ 

ʨʝʢ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ, ʟʘʯʘʩʪʫʶ, ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʢʨʫʧʥʳʭ ʚʩʧʳʰʝʢ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʝʨʝʜʘʶʱʠʭʩʷ ʚʦʜʥʳʤ ʧʫʪʝʤ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʠʪʴʝʚʘʷ ʚʦʜʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʙʝʟʦʧʘʩʥʦʡ ʚ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʨʘʜʠʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʙʝʟʚʨʝʜʥʦʡ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʠ ʠʤʝʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ 2024 ʛʦʜʫ ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ 

ʛʦʜʳ, ʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʷʚʣʷʣʠʩʴ: ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ 

ʘʥʪʨʦʧʦʪʝʭʥʦʛʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʬʘʢʪʦʨʳ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ- ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʥʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ ʟʦʥʘ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ, 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʥʝʛʘʪʠʚʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʩ ʪʘʤʧʦʥʘʞʝʤ ʠ 

ʢʦʥʩʝʨʚʘʮʠʝʡ ʥʝʜʝʡʩʪʚʫʶʱʠʭ ʘʨʪʝʟʠʘʥʩʢʠʭ ʩʢʚʘʞʠʥ, ʥʠʟʢʦʝ ʩʘʥʠʪʘʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʣʫʞʙʳ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʧʨʦʚʦʜʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ, 

ʥʝʩʪʘʙʠʣʴʥʘʷ ʧʦʜʘʯʘ ʚʦʜʳ.  

ʇʠʪʴʝʚʘʷ ʚʦʜʘ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ ʦʪʢʣʦʥʝʥʠʷ ʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ, ʚʢʣʶʯʘʷ ʛʦʨʦʜ ʊʘʣʘʩ, 

ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ ʜʣʷ ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝ ʠʤʝʶʪ ʥʘʜʣʝʞʘʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ, ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʳʭ ʟʦʥ ʩʘʥʠʪʘʨʥʦʡ ʦʭʨʘʥʳ, 

ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʦʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ. ʅʝʨʝʛʫʣʷʨʥʘʷ ʧʦʜʘʯʘ 

ʚʦʜʳ ʠ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʭʠʤʠʯʝʩʢʠʤʠ ʘʛʝʥʪʘʤʠ. ʋʢʘʟʘʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 

ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʮʠʡ, ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ. ʉʣʦʞʠʚʰʝʝʩʷ ʧʦʣʦʞʝʥʠʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʘʨʘʥʪʠʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʥʝ ʠʩʢʣʶʯʘʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʚʩʧʳʰʝʢ ʪʠʬʦʧʘʨʘʪʠʬʦʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʭ ʥʫʞʜ. ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʦʚ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʝʤʦʚ ʚ ʤʝʩʪʘʭ ʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʝʣʝʥʠʝʤ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ 
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ʛʦʩʩʘʥʥʘʜʟʦʨʘ ʧʨʠʥʠʤʘʣʠʩʴ ʤʝʨʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢ ʣʠʮʘʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ 

ʥʝʜʦʧʫʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʪʝʢʫʱʠʭ ʧʨʦʮʝʩʩʦʚ ʜʝʛʨʘʜʘʮʠʠ 

ʟʝʤʝʣʴ - ʵʨʦʟʠʠ, ʟʘʩʦʣʝʥʠʷ, ʧʦʪʝʨʠ, ʧʣʦʜʦʨʦʜʠʷ- ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʦ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʭ ʢʘʯʝʩʪʚʦ, ʜʠʥʘʤʠʢʘ ʠ ʩʪʝʧʝʥʴ ʦʩʚʦʝʥʥʦʩʪʠ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʣʠʷʥʠʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʨʝʛʠʦʥʘ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ, ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʚʦʜʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʨʦʩʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʅʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ 

ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʚʥʝʜʨʝʥʠʶ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʳʨʛʳʟʩʪʘʥʘ, ʛʜʝ ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʦʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʢʠ. ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ, ʦʙʣʘʜʘʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʛʨʘʨʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʠʩʧʳʪʳʚʘʝʪ ʚʦʟʨʘʩʪʘʶʱʝʝ ʜʘʚʣʝʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ, ʚʳʟʚʘʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝʤ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʧʦʚʳʰʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʝʟʦʥʘʤ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠ ʩʥʠʞʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʧʦʯʚ, ʫʭʫʜʰʝʥʠʝ 

ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʣʦʢʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʕʪʠ ʷʚʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʧʨʠʨʦʜʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ- ʢʦʣʝʙʘʥʠʷʤʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ- 

ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ: ʥʝʦʧʪʠʤʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʨʦʰʝʥʠʷ, ʯʨʝʟʤʝʨʥʦʡ ʨʘʩʧʘʰʢʦʡ 

ʩʢʣʦʥʦʚʳʭ ʟʝʤʝʣʴ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʩʦʟʜʘʶʪ ʫʛʨʦʟʫ ʩʥʠʞʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʠʟʫʯʠʪʴ 

ʩʪʨʫʢʪʫʨʫ ʠ ʜʠʥʘʤʠʢʫ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʢʘʯʝʩʪʚʦ 

ʚʦʜʥʦ-ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ; ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʜʝʛʨʘʜʘʮʠʠ; ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʨʝʛʠʦʥʘ. 

ɺ ʮʝʣʷʭ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʚʦʜʥʦʤ ʩʝʢʪʦʨʝ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʦʧʘʜʘʥʠʷ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, 

ʦʙʝʩʧʝʯʝʥʠʶ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʠʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʧʦʣʦʩ, ʫʧʦʨʷʜʦʯʝʥʠʶ ʩʙʨʦʩʦʚ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʠ ʫʪʠʣʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʢʦʚ. 

ɿʘʛʨʷʟʥʝʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʪʢʨʳʪʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʦʩʥʦʚʥʦʤ ʠʜʝʪ ʦʪ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ. ʏʘʩʪʥʳʡ ʩʝʢʪʦʨ ʥʝ ʠʤʝʝʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʦʪʭʦʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʚ ʧʨʠʜʦʤʦʚʳʭ ʩʝʧʪʠʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ- ʪʫʘʣʝʪʥʳʝ ʩʝʧʪʠʢʠ ʥʝ ʠʟʦʣʠʨʦʚʘʥʳ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʦʧʘʜʘʥʠʷ 

ʦʪʭʦʜʦʚ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʅʘʠʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʟʘʙʦʣʝʚʘʥʠʡ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʊʘʣʘʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʊʘʣʘʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 668,7 ʩʣʫʯʘʝʚ, ʚ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 341,9 ʩʣʫʯʘʝʚ ʠ ʚ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

307,4 ʩʣʫʯʘʝ ʥʘ 100 000 ʯʝʣʦʚʝʢ ʚ 2024 ʛʦʜʫ. ʊʘʢʞʝ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ ʦʢʘʟʳʚʘʝʪ 

ʚʳʧʘʩ ʩʢʦʪʘ ʚ ʩʘʥʠʪʘʨʥʳʭ ʟʦʥʘʭ, ʤʦʡʢʘ ʤʘʰʠʥ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ ʠ ʢʘʥʘʣʦʚ, ʩʙʨʦʩ ʦʪʭʦʜʦʚ ʚ 

ʨʝʢʠ ʠ ʘʨʳʢʠ. ʆʩʥʦʚʥʳʤʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ, ʚ ʯʘʩʪʥʦʩʪʠ ʠ 
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ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʮʝʣʦʤ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʊʘʣʘʩ, ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʧʨʝʚʝʥʪʠʚʥʳʭ 

ʤʝʨ, ʤʦʛʫʪ ʩʪʘʪʴ ɼʞʝʨʫʡʩʢʠʡ ʟʦʣʦʪʦʨʫʜʥʳʡ ʢʦʤʙʠʥʘʪ ʠ ɸʥʜʘʰʩʢʠʡ ʟʦʣʦʪʦʤʝʜʥʳʡ ʢʦʤʙʠʥʘʪ 

(ʤʝʩʪʦʨʦʞʜʝʥʠʝ ɸʥʜʘʰ). ɺ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ɼʞʝʨʫʡʩʢʦʛʦ ʟʦʣʦʪʦʨʫʜʥʦʛʦ 

ʢʦʤʙʠʥʘʪʘ ʠ ɸʥʜʘʰʩʢʦʛʦ ʟʦʣʦʪʦʤʝʜʥʦʛʦ ʢʦʤʙʠʥʘʪʘ ʠʩʢʣʶʯʘʶʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʙʨʦʩʳ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʪ.ʢ. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʦʪʥʦʡ ʩʠʩʪʝʤʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

(ɺʦʣʴʬʮʫʥ ʀ.ɹ.,ɺʣʘʜʠʤʠʨʦʚʘ ʊ.ʀ., 1990). ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʢʠ ʚʳʰʝ ʥʘʟʚʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʣʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʙʨʘʩʳʚʘʪʴ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. 

ʉʥʠʞʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʠʟʚʝʩʪʠ ʟʘ ʩʯʸʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʠʚʘ ʠ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ 

ʘʨʪʝʟʠʘʥʩʢʠʝ ʙʘʩʩʝʡʥʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʷʚʣʝʥʳ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʟʘʧʘʩʦʤ 

ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ.  

ʇʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ: - ʦʩʥʘʱʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ (ʚʦʜʦʟʘʙʦʨʥʳʭ) ʟʦʥ, 

ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʝ ʟʥʘʢʠ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ;  

- ʧʨʠʚʣʝʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʩʘʥʠʪʘʨʠʠ;  

- ʦʙʝʩʧʝʯʝʥʠʝ ʰʢʦʣ ʠ ʌɸʇʦʚ ʪʝʭʥʦʣʦʛʠʝʡ ʫʩʪʦʡʯʠʚʦʡ ʵʢʦʩʘʥʠʪʘʨʠʠ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ; 

- ʦʙʝʩʧʝʯʠʪʴ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ;  

- ʚʥʝʜʨʝʥʠʝ ʥʠʟʢʦʟʘʪʨʘʪʥʳʭ ʧʨʘʢʪʠʢ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. ʉʦʭʨʘʥʝʥʠʝ ʦʪʢʨʳʪʳʭ 

ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 

- ʤʦʥʠʪʦʨʠʥʛ ʦʙʲʝʢʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ;  

- ʣʠʢʚʠʜʘʮʠʷ ʩʪʠʭʠʡʥʳʭ ʩʚʘʣʦʢ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ;  

- ʢʦʥʪʨʦʣʴ ʟʘ ʙʳʪʦʚʳʤʠ ʩʝʧʪʠʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚʜʦʣʴ ʨʫʩʝʣ ʨʝʢ; 

- ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʡʤʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɻʦʨʳ, ʧʨʝʜʛʦʨʴʷ, ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ, ʛʦʨʥʳʝ ʨʘʚʥʠʥʳ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʟʨʳʚʥʦʡ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʠ ʠʤʝʶʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʦʩʚʦʝʥʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʧʨʠʤʝʥʝʥʠʠ ʦʨʫʜʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʪʝʭʥʠʢʠ. ʉʣʦʞʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʥʘʣʠʯʠʝ ʩʦʣʝʥʦʩʪʳʭ ʧʦʨʦʜ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʪ.ʜ. ʦʙʫʩʣʦʚʣʠʚʘʶʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʟʝʤʝʣʴ - ʟʘʩʦʣʝʥʥʳʭ, 

ʩʦʣʦʥʮʝʚʘʪʳʭ, ʵʨʦʜʠʨʦʚʘʥʥʳʭ, ʢʘʤʝʥʠʩʪʳʭ, ʟʘʙʦʣʦʯʝʥʥʳʭ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʩʣʦʞʥʫʶ, ʯʘʩʪʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʫʶ, ʧʦʯʚʝʥʥʦ-ʤʝʣʠʦʨʘʪʠʚʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʟʝʤʝʣʴ ʂʳʨʛʳʟʩʪʘʥʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ 

10 ʣʝʪ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʚʝʜʝʥʠʷ ʟʝʤʝʣʴʥʦʡ ʨʝʬʦʨʤʳ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʰʘʣʠʩʴ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʚʦʧʨʦʩʳ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʯʪʠ ʧʨʝʢʨʘʪʠʣʠʩʴ ʚʩʝ ʨʘʙʦʪʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʢʘʯʝʩʪʚʝʥʥʳʤ ʫʣʫʯʰʝʥʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ 

ʧʦʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʢʦʪʦʨʦʝ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʢʘʢ ʢʨʠʪʠʯʝʩʢʦʝ. ʈʝʟʢʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʙʦʪ ʧʦ ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʦʨʛʘʥʠʯʝʩʢʠʭ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʧʨʝʜʦʭʨʘʥʷʶʱʠʭ ʧʦʯʚʫ ʦʪ ʵʨʦʟʠʠ, ʩʦʭʨʘʥʷʶʱʠʭ ʝʝ ʧʣʦʜʦʨʦʜʠʝ, 

ʪʘʢʠʭ ʢʘʢ ʚʳʨʘʱʠʚʘʥʠʝ ʙʦʙʦʚʳʭ, ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʩʠʜʝʨʠʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʧʦʣʠʚʥʦʤ ʟʝʤʣʝʜʝʣʠʠ ʩʢʣʦʥʦʚ ʢʨʫʯʝ 10ʦ ʠ ʨʘʩʧʘʰʢʘ ʩʢʣʦʥʦʚ ʢʨʫʯʝ 15ʦ ʥʘ ʙʦʛʘʨʥʳʭ ʟʝʤʣʷʭ, 

ʤʘʩʩʦʚʦʝ ʫʥʠʯʪʦʞʝʥʠʝ ʣʝʩʥʳʭ ʧʦʩʘʜʦʢ ʠ ʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ, ʨʘʟʨʘʙʦʪʢʘ ʢʘʨʴʝʨʦʚ ʠ ʜʨ. 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʶʪ ʵʨʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʚʳʰʘʶʪ ʩʪʝʧʝʥʴ ʵʨʦʜʠʨʦʚʘʥʥʦʩʪʠ, 

ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʠ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʥʘʥʦʩʷ ʙʦʣʴʰʦʡ ʫʱʝʨʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʚʥʦʚʝʩʠʶ ʠ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʦʧʫʩʪʳʥʠʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ 

ʩ ʵʨʦʟʠʝʡ ʧʦʯʚ ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʝʱʝ ʠ ʧʦʪʦʤʫ, ʯʪʦ ʚ ʵʪʦʤ ʫʯʘʩʪʚʫʶʪ 

ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʚʝʜʦʤʩʪʚʘ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʣʠʰʝʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʦʨʜʠʥʘʮʠʠ (ɹʘʪʳʢʦʚʘ ɸ.ɾ., 

2016). 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʘʭ, ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʟʘʩʫʭʦʡ, 

ʥʘʚʦʜʥʝʥʠʷʤʠ, ʧʣʦʭʠʤ ʢʘʯʝʩʪʚʦʤ ʚʦʜ, ʵʨʦʟʠʝʡ, ʧʦʪʝʨʝʡ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʩʦʢʨʘʱʝʥʠʝʤ 

ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʯʨʝʟʤʝʨʥʳʤ ʚʳʧʘʩʦʤ ʩʢʦʪʘ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʢʘʤʧʘʥʠʷ ʚ ʧʦʜʜʝʨʞʢʫ ʤʝʨ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʚ ʙʘʩʩʝʡʥʝ 

ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ ʚ ʮʝʣʷʭ ʩʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʚʘʨʠʘʥʪʘʤʠ ʘʜʘʧʪʘʮʠʠ ʢ ʥʝʤʫ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ, 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʜʚʠʞʝʥʠʝ çɹʀʆʄè ʧʦʜʛʦʪʦʚʠʣʦ ʨʷʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʪʨʝʭ 

ʷʟʳʢʘʭ: ʢʘʟʘʭʩʢʦʤ, ʢʠʨʛʠʟʩʢʦʤ ʠ ʨʫʩʩʢʦʤ. ʆʨʛʘʥʠʟʘʮʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʘ ʵʪʠ 

ʤʘʪʝʨʠʘʣʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʩʪʨʝʯʘʭ ʠ ʥʘ ʜʨʫʛʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ 

ʧʷʪʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ: ʪʨʠ ʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʤʘʝ 2023 ʛʦʜʘ ʠ ʜʚʘ ʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 

ʠʶʥʝ. ɺʦ ʚʨʝʤʷ ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʳʣʠ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʬʦʪʦʚʳʩʪʘʚʢʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʞʠʟʥʴʶ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ, ɸʩʩʦʮʠʘʮʠʷ 

ʣʝʩʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʂʳʨʛʳʟʩʪʘʥʘ ʦʨʛʘʥʠʟʦʚʘʣʘ ʚ ɹʠʰʢʝʢʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʙʥʳʡ ʩʝʤʠʥʘʨ ʧʦ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʤʝʪʦʜʦʚ ʦʨʦʰʝʥʠʷ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʝʩʪʥʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʙʱʝʥʘʫʯʥʳʝ ʠ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ. ʊʝʦʨʝʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʦʩʣʫʞʠʣʠ ʪʨʫʜʳ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʇʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ 

ʩʠʥʪʝʟʘ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʙʦʙʱʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʠ ʦʬʠʮʠʘʣʴʥʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʤʝʥʷʣʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʤʝʪʦʜʳ, 

ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʨʘʚʥʠʪʝʣʴʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ. ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺ ʩʪʘʪʴʝ ʪʘʢʞʝ ʧʨʠʤʝʥʷʣʠʩʴ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦ-ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ. ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʩ 

ʤʦʥʠʪʦʨʠʥʛʦʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ: ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʥʦʚʣʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ 

ʩʣʫʞʙ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʊʘʣʘʩ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʘʤ; ʦʜʥʘʢʦ ʚ 

ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʝʚʳʰʝʥʠʷ- ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʚʳʰʝʥʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ, ʥʘʧʨʠʤʝʨ, ʤʝʪʘʣʣʦʚ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʙʨʦʩʳ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʥʝʦʯʠʱʝʥʥʳʭ ʩʣʠʚʦʚ, ʚʦʟʤʦʞʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʜʨʫʛʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 2025 ʛʦʜʫ ʚʳʷʚʣʝʥʳ ʬʘʢʪʳ ʥʝʟʘʢʦʥʥʦʡ ʜʦʙʳʯʠ 

ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦʡ ʩʤʝʩʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʟʘʢʦʥʥʦʡ ʨʳʙʘʣʢʠ- ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ 

ʥʘʥʦʩʷʪ ʚʨʝʜ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ.  

ɼʣʷ ʦʨʦʰʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ ʠ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʂʠʨʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʨʝʢʝ ʊʘʣʘʩ. ɽʛʦ ʧʦʣʝʟʥʳʡ ʦʙʲʸʤ- ʜʦ 540-

550ʤʣʥ.ʤį. ʇʦ ʜʘʥʥʳʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʜʦʙʳʪʘʷ ʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʨʦʰʝʥʠʷ 99%, ʣʠʰʴ 1%- ʙʳʪʦʚʳʝ ʥʫʞʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ - ʨʝʛʠʦʥ, ʛʜʝ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ- ʨʝʢʘ ʊʘʣʘʩ, ʝʸ ʧʨʠʪʦʢʠ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʨʝʩʫʨʩʦʚ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʦʷʥʠʝʤ 

ʟʝʤʝʣʴ ʠ ʵʢʦʩʠʩʪʝʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʦʩʪʘʸʪʩʷ ʢʨʘʡʥʝ ʚʳʩʦʢʠʤ- ʧʦʯʪʠ ʚʩʷ ʚʦʜʘ ʠʜʸʪ ʥʘ 

ʩʝʣʴʭʦʟ-ʠʨʨʠʛʘʮʠʶ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʳ ʪʝʨʷʝʪʩʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʧʦ 

ʠʨʨʠʛʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ. ʇʦ ʜʘʥʥʳʤ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʪʝʨʠ ʚʦʜʳ ʚ ʩʠʩʪʝʤʘʭ 

ʜʦʩʪʘʚʢʠ ʜʦʩʪʠʛʘʶʪ 27%. ʉʪʘʨʘʷ ʧʦʩʪʩʦʚʝʪʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʘʥʘʣʦʚ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʪʨʝʙʫʝʪ ʤʦʜʝʨʥʠʟʘʮʠʠ: ʙʝʟ ʵʪʦʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʦʰʝʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 
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ʩʥʠʞʘʝʪʩʷ. ʂʘʥʘʣʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʨʦʰʝʥʠʝ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʘʡʳʣʴʥʳʭ ʘʡʤʘʢʦʚ çʂᴇʢ-ʉʘʡè, çʐʝʢʝʨè, çʂʘʨʘ ʉʘʡè ʠ çɸʤʘʥʙʘʝʚè. ʕʪʠ 

ʢʘʥʘʣʳ ʚʭʦʜʷʪ ʚ ʩʠʩʪʝʤʫ ʨʝʢʠ ʂװʨʢװʨᴇᴇ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʦʨʦʩʠʪʝʣʴʥʦʡ 

ʚʦʜʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʫʜʝʪ ʫʣʫʯʰʝʥʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʧʣʦʱʘʜʠ 5120 ʛʘ ʠ 

ʚʚʝʜʝʥʦ ʚ ʦʙʦʨʦʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 243 ʛʘ ʟʝʤʝʣʴ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʢʘʥʘʣʦʚ ʥʘʯʘʣʘʩʴ ʚ 2019 ʛʦʜʫ, 

ʪʝʢʫʱʘʷ ʛʦʪʦʚʥʦʩʪʴ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʝʪ 95%. ʇʦʣʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ ʦʞʠʜʘʝʪʩʷ ʢ ʢʦʥʮʫ 

2025 ʛʦʜʘ. ʆʙʥʦʚʣʝʥʠʝ ʢʘʥʘʣʦʚ ʦʢʘʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʩʪʚʦ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚ ʣʫʯʰʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʦʨʦʩʠʪʝʣʴʥʦʡ ʚʦʜʳ 

ʠ ʧʦʚʳʩʠʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦ ʧʨʦʛʥʦʟʘʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ, ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʪʘʷʥʠʶ ʣʝʜʥʠʢʦʚ 

ʚ ʛʦʨʘʭ, ʯʪʦ ʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʪ ʩʪʦʢ, ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ- ʢ ʨʝʟʢʦʤʫ ʩʥʠʞʝʥʠʶ ʦʙʲʸʤʦʚ ʩʪʦʢʘ. 

ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ ʦʟʥʘʯʘʝʪ ʜʦʣʛʦʩʨʦʯʥʳʡ ʨʠʩʢ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʦ 

ʧʨʠ ʥʳʥʝʰʥʝʡ ʚʳʩʦʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʨʨʠʛʘʮʠʠ ʠ ʠʥʪʝʥʩʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚʦʟʨʘʩʪʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʘʥʘʣʦʚ, ʧʣʦʪʠʥ, ʦʩʦʙʝʥʥʦ ʥʘ ʩʢʣʦʥʦʚʳʭ ʫʯʘʩʪʢʘʭ- ʦʧʦʣʟʥʠ, 

ʩʝʣʝʚʳʝ ʧʦʪʦʢʠ ʧʨʠ ʫʩʠʣʝʥʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ.  

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʘʣʘʩ ʠ ʝʸ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ- ʚʘʞʥʘʷ ʟʦʥʘ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʜʥʘʢʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ- ʠ ʯʝʨʝʟ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʠ ʯʝʨʝʟ 

ʥʝʟʘʢʦʥʥʫʶ ʜʦʙʳʯʫ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʨʫʙʢʫ/ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, 

ʥʝʫʩʪʦʡʯʠʚʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ - ʫʛʨʦʞʘʝʪ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. ʅʘʨʷʜʫ ʩ 

ʵʪʠʤ, ʦʪʩʫʪʩʪʚʠʝ ʛʨʘʤʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʫʩʫʛʫʙʣʷʝʪ ʜʝʛʨʘʜʘʮʠʶ.  

ʋʯʠʪʳʚʘʷ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ ʠ ʚʳʟʦʚʳ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ, ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʠ ʚʦʜ ʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ: 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʠʨʨʠʛʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɿʘʤʝʥʘ ʩʪʘʨʳʭ ʢʘʥʘʣʦʚ ʩ ʙʦʣʴʰʦʡ 

ʧʦʪʝʨʝʡ ʚʦʜʳ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ, ʛʠʜʨʦʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ. ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʚʦʜʳ, 

ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʘ. ɺʥʝʜʨʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ: ʢʘʧʝʣʴʥʦʝ ʦʨʦʰʝʥʠʝ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʣʠʚʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʩʝʚʦʚ ʩ ʫʯʸʪʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

ʋʩʠʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʢʦʥʪʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ 
ʈʝʛʫʣʷʨʥʳʝ ʠ ʯʘʩʪʳʝ ʠʟʤʝʨʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ- ʚʝʨʭ, 

ʩʨʝʜʥʝʝ, ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ, ʚʢʣʶʯʘʷ ʧʨʠʪʦʢʠ ʠ ʤʘʣʳʝ ʨʝʢʠ. ʉʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ: ʟʘʧʨʝʪ ʥʝʟʘʢʦʥʥʦʡ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʛʨʘʚʠʷ, ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʦʯʠʩʪʢʦʡ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʘʜʟʦʨ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʨʝʥʘʞʥʳʭ ʚʦʜ, ʟʘʧʨʝʪ/ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʱʠʪʘ ʵʢʦʩʠʩʪʝʤ. ʉʦʟʜʘʥʠʝ ʠ 

ʯʸʪʢʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ, ʟʘʧʨʝʪ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʝʩʫʱʫʶ 

ʧʦʚʳʰʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ, ʚ ʟʦʥʘʭ ʧʦʡʤ, ʩʢʣʦʥʦʚ, ʣʝʩʦʚ. ʈʘʟʚʠʪʠʝ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʜʝʨʞʘʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠʨʦʜʥʳʭ ʣʝʩʦʚ ʠ ʧʘʩʪʙʠʱ. 

ɸʜʘʧʪʘʮʠʷ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. ʋʯʸʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʨʨʠʛʘʮʠʠ: ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʩʝʚʦʚ, ʚʳʙʦʨ ʤʝʥʝʝ ʚʦʜʦʸʤʢʠʭ 

ʢʫʣʴʪʫʨ. ɼʦʣʛʦʩʨʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʘʷʥʠʷ ʣʝʜʥʠʢʦʚ, ʥʘʢʦʧʣʝʥʠʝ 

ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʫʩʪʦʡʯʠʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʦʸʤʘʤʠ. 

ʊʨʘʥʩʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʇʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʤʝʞʜʫ ʂʳʨʛʳʟʩʪʘʥʦʤ 

ʠ ʩʦʩʝʜʥʠʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʢʦʤʠʩʩʠʶ ʧʦ ʙʘʩʩʝʡʥʘʤ ʨʝʢ ʏʫ-ʊʘʣʘʩʩʢʘʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ. ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʩʪʦʢʘ. 

ʆʩʥʦʚʥʳʝ ʚʳʟʦʚʳ ʠ ʨʠʩʢʠ, ʪʨʝʙʫʶʱʠʝ ʚʥʠʤʘʥʠʷ. ɼʝʛʨʘʜʘʮʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ- ʨʠʩʢ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʵʢʦʩʠʩʪʝʤ. ʇʦʪʝʨʠ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʠʨʨʠʛʘʮʠʠ- ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʘ.ʋʤʝʥʴʰʝʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ 
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ʧʠʪʘʥʠʷ ʨʝʢ ʚ ʩʚʷʟʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʪʝʧʣʝʥʠʝʤ- ʜʦʣʛʦʩʨʦʯʥʘʷ ʫʛʨʦʟʘ ʚʦʜʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʟʘʢʦʥʥʦʡ ʜʦʙʳʯʠ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʜʦʩʪʘʪʦʢ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʩʣʘʙʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ. 

ɺʳʚʦʜʳ. ʊʘʣʘʩʩʢʘʷ ʦʙʣʘʩʪʴ- ʨʝʛʠʦʥ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʟʝʤʝʣʴ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ- ʨʝʛʠʦʥ ʫʷʟʚʠʤʳʡ: 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʤʦʛʫʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ 

ʫʛʨʦʟʫ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ ʠ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ ʚʘʞʥʦ: ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʠʨʨʠʛʘʮʠʶ, ʫʩʠʣʠʪʴ ʦʭʨʘʥʫ 

ʧʨʠʨʦʜʳ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, ʨʘʟʚʠʚʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ, 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ, ʚʢʣʶʯʘʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ. 

ʋʩʠʣʝʥʠʝ ʨʦʣʠ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʵʢʦʣʦʛʠʠ: ʩʦʟʜʘʥʠʝ ʣʘʙʦʨʘʪʦʨʠʡ, ʰʪʘʪ 

ʵʢʦʣʦʛʦʚ, ʩʠʩʪʝʤʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʦʚʣʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʥʦʨʦʚ ʠ 

ʧʨʦʝʢʪʦʚ- ʛʨʘʥʪʳ, ʪʝʭʥʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨ ʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʥʠʮʠʘʪʠʚ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ 

ʬʝʨʤʝʨʦʚ: ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʦ ʚʘʞʥʦʩʪʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʝʤʣʝ. 

ɺ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʊʘʣʘʩʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ɹʦʣʴʰʦʤʫ 

ʊʘʣʘʩʩʢʦʤʫ ʢʘʥʘʣʫ, ʢʦʪʦʨʳʡ ʦʙʩʣʫʞʠʚʘʝʪ 

ʙʦʣʝʝ 20 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. 

ʀʟ 74,4 ʢʤ ʢʘʥʘʣʘ ʣʠʰʴ 10,9 ʢʤ ʠʤʝʶʪ 

ʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʳ ʧʨʠ ʝʛʦ ʧʨʦʧʫʩʢʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 12 ʤį/ʩʝʢ. ɺ ʊʘʣʘʩʩʢʦʤ ʨʘʡʦʥʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʲʝʤʦʤ 6 ʤʣʥ.ʤį ʥʘ ʨʝʢʝ 

ʂʝʥ-ʂʦʣ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʜʣʷ 4277 ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʧʦʚʳʩʠʪ ʧʨʠʪʦʢ ʚʦʜʳ ʚ ɹʦʣʴʰʦʡ ʊʘʣʘʩʩʢʠʡ ʢʘʥʘʣ. ɺ ɹʘʢʘʡ-ɸʪʠʥʩʢʦʤ ʨʘʡʦʥʝ ʪʘʢʞʝ ʥʘʤʝʯʝʥʦ 

ʚʦʟʚʝʜʝʥʠʝ ʚʪʦʨʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʙʲʝʤʦʤ 50ʤʣʥ.ʤį ʥʘ ʨʝʢʝ ʋʨʤʘʨʘʣ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʪ 

ʩʪʘʙʠʣʴʥʫʶ ʧʦʜʘʯʫ ʚʦʜʳ ʥʘ 13294 ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʧʦʟʚʦʣʠʪ ʚʚʝʩʪʠ ʚ ʦʙʦʨʦʪ ʜʦ 1200ʛʘ 

ʥʦʚʳʭ ʟʝʤʝʣʴ. ɺ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʭʚʘʪʢʘ ʚʦʜʳ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʩʝʟʦʥ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʝʪ ʥʘ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʩʪʥʳʤ ʚʣʘʩʪʷʤ ʧʦʨʫʯʝʥʦ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʠ ʟʘʚʝʨʰʠʪʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚ ʩʨʦʢ ʠ 

ʩ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʣʫʯʰʝʥʠʶ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʜʝʛʨʘʜʘʮʠʠ 

ʟʝʤʝʣʴ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʣʝʜʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ: 

ʫʢʨʝʧʣʝʥʠʝ ʙʝʨʝʛʦʚ ʨʝʢ ʠ ʟʝʤʣʷʥʳʭ ʢʘʥʘʣʦʚ ʩ ʧʦʤʦʱʴʶ ʛʘʙʠʦʥʦʚ, ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ; ʛʨʘʤʦʪʥʳʡ ʩʝʚʦʦʙʦʨʦʪ; ʚʳʨʘʱʠʚʘʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʦʣʫʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʞʘʝʚ ʚ ʛʦʜ; ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʚ ʟʘʩʦʣʝʥʥʳʭ ʦʙʣʘʩʪʷʭ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 
 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɹʘʪʳʢʦʚʘ ɸ.ɾ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ /ɸ.ɾ. ɹʘʪʳʢʦʚʘ // ɿʝʤʣʝʫʩʪʨʦʡʩʪʚʦ, ʢʘʜʘʩʪʨ ʠ ʤʦʥʠʪʦʨʠʥʛ ʟʝʤʝʣʴ. ʄ.: ɻʋɿ, 2016. ˉ7. ʉ. 25-29.  

2. ɹʘʪʳʢʦʚʘ ɸ.ɾ. ɼʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ /ɸ.ɾ. ɹʘʪʳʢʦʚʘ, ɺ.ɺ. ɼʝʥʠʩʦʚ// ɺʝʩʪʥʠʢ ʂʅɸʋ. ɹʠʰʢʝʢ. 2015. ˉ 4(36). ʉ.79-82.  

3. ɺʦʣʴʬʮʫʥ ʀ.ɹ., ɺʣʘʜʠʤʠʨʦʚʘ ʊ.ʀ ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ. / ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʤʝʣʠʦʨʘʮʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ. - ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1990. - ʉ. 28-34 



18 
 

5. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʦʨʦʩʠʪʝʣʴʥʳʭ ʤʝʣʠʦʨʘʮʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʏʫ ʠ ʊʘʣʘʩ: ʉʙ. ʩʪ. - ʃ.: 

ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1990. -334 ʩ. 

6. ʄʘʤʘʪʢʘʥʦʚ ɼ.ʄ, ɹʘʞʘʥʦʚʘ ʃ.ɺ., ʈʦʤʘʥʦʚʩʢʠʡ ɺ.ɺ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ. - ɹʠʰʢʝʢ: ʀʣʠʤ, 2006. -265 ʩ. 

7. ʅʘʮʠʦʥʘʣʴʥʳʡ ʜʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʘ 2011-2014 ʛʦʜʳ. 

ʆʜʦʙʨʝʥ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʦʪ 19 ʜʝʢʘʙʨʷ 2016 ʛʦʜʘ ˉ549-ʨ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



19 
 

ʋɼʂ: 57:577  
 

ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʀ 

 ʉʆʍʈɸʅɽʅʀɽ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ɼɾɸʃɸʃ-ɸɹɸɼʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ʊ.ɸ. ʊʦʨʦʙʝʢʦʚʘ, ɸ.ɾ. ʊʦʢʪʦʤʘʪʦʚʘ, ʂ.ɸ. ɸʜʳʣʙʝʢʦʚʘ  

 
ʂʳʨʛʳʟʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ.ɾ.ɹʘʣʘʩʘʛʳʥʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ, torobekova67@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ- ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʮʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʋʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʛʦʨʥʳʭ ʠ ʨʘʚʥʠʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʝʩʷ ʫʩʪʦʡʯʠʚʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʙʦʛʘʪʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʙʦʣʝʝ 1000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʜʝʤʠʢʠ ʠ ʨʝʣʠʢʪʳ, ʘ ʪʘʢʞʝ ʦʙʠʪʘʶʪ ʜʝʩʷʪʢʠ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʧʪʠʮ ʠ 

ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ. 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʘʢʠʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ʟʘʢʘʟʥʠʢʠ ʏʳʯʢʘʥʩʢʠʡ, 

ɹʘʣʪʳʨʭʘʥʩʢʠʡ ʠ ʜʨʫʛʠʝ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠ ʢʫʣʴʪʫʨʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʨʫʧʥʝʡʰʠʝ ʚ ʤʠʨʝ ʦʨʝʭʦʚʳʝ ʣʝʩʘ ɸʨʩʪʘʥʙʘʧʘ, ʷʚʣʷʶʱʠʝʩʷ ʮʝʥʪʨʦʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʣʦʜʦʚʳʭ ʜʝʨʝʚʴʝʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ, ʨʝʛʠʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʚʳʟʦʚʘʤʠ- 

ʜʝʛʨʘʜʘʮʠʝʡ ʵʢʦʩʠʩʪʝʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ɺ 

ʦʪʚʝʪ ʥʘ ʵʪʠ ʫʛʨʦʟʳ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʦʝʢʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ, 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ʉʦʭʨʘʥʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʵʢʦʩʠʩʪʝʤ ʂʳʨʛʳʟʩʪʘʥʘ, ʥʦ ʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʚʦ ʚʩʝʡ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ. 

Annotation. Jalal-Abad Region is one of the most ecologically and biologically valuable 

regions of Kyrgyzstan, distinguished by its high level of biodiversity. A unique combination of climatic 

conditions, mountain and lowland ecosystems, and historically sustainable nature management have 

contributed to the development of a rich flora and fauna. The region is home to over 1,000 plant 

species, including endemics and relicts, and dozens of mammal, bird, and other animal species. 

Of particular importance for biodiversity conservation are natural areas such as the Sary-

Chelek Biosphere Reserve, the Chychkansky, Baltyrkhansky, and other wildlife refuges. Cultural 

landscapes also play a significant role, including the world's largest walnut forests of Arstanbap, a 

center of fruit tree genetic diversity. 

Despite its natural wealth, the region faces environmental challenges such as ecosystem 

degradation, climate change, and anthropogenic impact. In response to these threats, projects are 

being implemented to restore natural populations, reforest, and sustainably manage protected areas. 

Conserving the biodiversity of the Jalal-Abad region is crucial not only for Kyrgyzstan's ecosystems 

but also for maintaining the ecological balance throughout Central Asia. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʞʘʣʘʣ-ɸʙʘʜ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʬʣʦʨʘ, 

ʬʘʫʥʘ, ʵʢʦʣʦʛʠʷ, ʜʝʛʨʘʜʘʮʠʷ, ʧʨʠʨʦʜʥʳʝ ʙʦʛʘʪʩʪʚʦ, ʛʦʨʥʳʝ ʭʨʝʙʪʳ. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʦʟʥʘʥʠʝ ʩʝʨʴʸʟʥʦʡ ʫʛʨʦʟʳ ʜʣʷ ʙʣʘʛʦʧʦʣʫʯʠʷ ʠ ʚʳʞʠʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ ʚʳʤʠʨʘʥʠʝʤ ʚʠʜʦʚ ʠ ʫʪʨʘʪʦʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʧʦʙʫʜʠʣʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʠʥʷʪʴ ʤʝʨʳ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɺ 1992 ʛʦʜʫ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʠ ʚ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ (ɹʨʘʟʠʣʠʷ) ʙʳʣʘ ʧʦʜʧʠʩʘʥʘ ʂʦʥʚʝʥʮʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʨʘʟʥʦʦʙʨʘʟʠʠ (ʂɹʈ), ʩʪʘʚʰʘʷ ʢʣʶʯʝʚʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ. ʂʦʥʚʝʥʮʠʷ ʦʪʢʨʳʪʘ ʜʣʷ ʧʦʜʧʠʩʘʥʠʷ, ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢ ʥʝʡ ʧʨʠʩʦʝʜʠʥʠʣʦʩʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ. ʇʦʜʧʠʩʘʚʰʠʝ ʩʪʨʘʥʳ ʚʟʷʣʠ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ 
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ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʩʚʦʝʡ ʪʝʨʨʠʪʦʨʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʇʨʠʥʷʪʠʝ ʂʦʥʚʝʥʮʠʠ ʩʪʘʣʦ ʧʨʠʟʥʘʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠʤʝʝʪ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʠ ʥʝʧʨʝʭʦʜʷʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ. ɽʛʦ ʩʦʭʨʘʥʝʥʠʝ- 

ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʙʣʘʛʦʧʦʣʫʯʠʷ ʢʘʢ ʥʳʥʝʰʥʝʛʦ, ʪʘʢ ʠ ʙʫʜʫʱʠʭ 

ʧʦʢʦʣʝʥʠʡ. 

ʂʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʂʳʨʛʳʟʩʪʘʥʘ, ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʸʪʩʷ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʛʨʘʥʠʯʠʪ ʩ 

ʋʟʙʝʢʠʩʪʘʥʦʤ. ɽʸ ʪʝʨʨʠʪʦʨʠʷ ʦʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʠ 

ʛʦʨʥʳʝ ʨʘʡʦʥʳ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ʆʩʥʦʚʫ ʨʝʣʴʝʬʘ ʩʦʩʪʘʚʣʷʶʪ ʛʦʨʥʳʝ ʭʨʝʙʪʳ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʊʘʣʘʩʩʢʠʡ ɸʣʘ-ʊʘʫ, ʌʝʨʛʘʥʩʢʠʡ, ʏʘʪʢʘʣʴʩʢʠʡ ʠ ʜʨʫʛʠʝ. ɻʣʘʚʥʦʡ 

ʚʦʜʥʦʡ ʘʨʪʝʨʠʝʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʨʝʢʘ ʅʘʨʳʥ- ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʨʝʢʘ ʂʳʨʛʳʟʩʪʘʥʘ, ʝʸ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 800 ʢʠʣʦʤʝʪʨʦʚ. 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʂʘʢ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʦʚ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʢʦʣʦ 70% ʝʸ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʛʦʨʳ. ʆʜʥʘʢʦ ʚ 

ʦʪʣʠʯʠʝ ʦʪ, ʥʘʧʨʠʤʝʨ, ʏʫʡʩʢʦʡ ʠʣʠ ʅʘʨʳʥʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʤʝʩʪʥʳʝ ʛʦʨʳ ʥʠʞʝ ʧʦ ʚʳʩʦʪʝ. 

ʀʤʝʥʥʦ ʟʜʝʩʴ ʥʘʯʠʥʘʝʪʩʷ ɿʘʧʘʜʥʳʡ ʊʷʥʴ-ʐʘʥʴ- ʛʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʱʘʷʩʷ 

ʦʪ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʢʘʢ ʧʦ ʨʝʣʴʝʬʫ, ʪʘʢ ʠ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʂʣʠʤʘʪ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʵʢʦʩʠʩʪʝʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʜʝʩʴ ʚ ʩʨʝʜʥʝʤ ʚʳʰʝ, ʘ 

ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʤʝʥʴʰʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʣʠʟʦʩʪʴʶ ʞʘʨʢʦʡ ʠ ʟʘʩʫʰʣʠʚʦʡ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ, 

ʦʢʘʟʳʚʘʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʣʠʤʘʪ ʨʝʛʠʦʥʘ. ʊʘʢʦʝ ʫʥʠʢʘʣʴʥʦʝ ʩʦʯʝʪʘʥʠʝ ʛʦʨʥʳʭ 

ʠ ʨʘʚʥʠʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʥʦʞʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ 

ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ. 

ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʨʠʨʦʜʥʦʡ ʢʨʘʩʦʪʳ ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʟʘʧʦʚʝʜʥʠʢ ʉʘʨʳ-ʏʝʣʝʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʣʫʙʠʥʝ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ (ʨʠʩ 1). ʕʪʦ ʫʥʠʢʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

ʩ ʩʠʩʪʝʤʦʡ ʦʟʸʨ, ʙʦʛʘʪʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʠʨʦʤ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ ʠ ʝʱʝ ɹʝ-h

ɸʨʘʣʴʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ʊʦʢʪʦʛʫʣʴʩʢʦʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ. 

ʂʫʣʴʪʫʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʪʘʢʞʝ ʧʦʨʘʞʘʝʪ. ɿʜʝʩʴ ʧʝʨʝʧʣʝʪʘʶʪʩʷ 

ʢʦʯʝʚʘʷ ʢʳʨʛʳʟʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ ʦʩʝʜʣʘʷ ʫʟʙʝʢʩʢʘʷ. 

ɺʩʝʛʦ ʟʘ ʯʘʩ ʧʫʪʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʠ ʶʨʪʫ ʢʦʯʝʚʥʠʢʦʚ 

ʩ ʜʨʫʞʝʣʶʙʥʳʤʠ ʯʘʙʘʥʘʤʠ, ʧʘʩʫʱʠʤʠ ʩʪʘʜʘ, ʠ 

ʫʟʙʝʢʩʢʦʝ ʩʝʣʦ ʩ ʢʨʘʩʦʯʥʳʤʠ ʜʦʤʘʤʠ, ʠʟʦʙʠʣʠʝʤ 

ʦʚʦʱʝʡ ʠ ʬʨʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʪʨʘʜʠʮʠʦʥʥʳʤ ʚʦʩʪʦʯʥʳʤ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦʤ. 

ʕʪʦ ʢʫʣʴʪʫʨʥʦʝ ʩʦʩʝʜʩʪʚʦ ʜʘʣʦ ʞʠʟʥʴ ʤʥʦʞʝʩʪʚʫ ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʠʟ ʥʠʭ- ʧʝʪʨʦʛʣʠʬʳ ʉʘʡʤʘʣʫʫ-ʊʘ h ʠ ʤʘʚʟʦʣʝʡ ʐʘʭ-ʌʘʟʠʣʴ. 

ʉʘʡʤʘʣʫʫ-ʊʘ-h ʦʜʥʦ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʤʠʨʝ ʩʦʙʨʘʥʠʡ ʜʨʝʚʥʠʭ ʥʘʩʢʘʣʴʥʳʭ ʨʠʩʫʥʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʤʘʚʟʦʣʝʡ ʐʘʭ-ʌʘʟʠʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʨʢʠʡ ʧʨʠʤʝʨ ʘʨʭʠʪʝʢʪʫʨʳ, ʚʦʙʨʘʚʰʝʡ ʚ ʩʝʙʷ 

ʥʘʩʣʝʜʠʝ ʜʨʝʚʥʝʡ ʠ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʌʝʨʛʘʥʳ. 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ- ʣʠʜʝʨ ʂʳʨʛʳʟʩʪʘʥʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʟʘʢʘʟʥʠʢʦʚ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʷʚʣʷʝʪʩʷ ʏʳʯʢʘʥʩʢʠʡ ʟʘʢʘʟʥʠʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ 

ʚ ʞʠʚʦʧʠʩʥʦʤ ʫʱʝʣʴʝ ʏʳʯʢʘʥ. ʆʥ ʙʳʣ ʩʦʟʜʘʥ ʩ ʮʝʣʴʶ ʦʭʨʘʥʳ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʦʛʘʪʦʛʦ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʣʦʨʳ. 
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ɺ ɸʢʩʳʡʩʢʦʤ ʨʘʡʦʥʝ ʥʘʭʦʜʠʪʩʷ ɹʘʣʪʳʨʭʘʥʩʢʠʡ ʟʘʢʘʟʥʠʢ, ʛʜʝ ʧʦʜ ʟʘʱʠʪʦʡ ʥʘʭʦʜʷʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʠʭʪʳ ʉʝʤʸʥʦʚʘ- ʫʥʠʢʘʣʴʥʦʛʦ ʚʠʜʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʪʦʣʴʢʦ ʚ 

ʵʪʦʤ ʨʝʛʠʦʥʝ. ɽʱʸ ʦʜʥʦʡ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʷʚʣʷʝʪʩʷ ʧʝʱʝʨʘ ʉʦʛʦʥ-ʊʘ,h 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʫʨʦʯʠʱʝ ʂʘʨʘ-ʋʥʛʫʨ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɹʘʟʘʨ-ʂʦʨʛʦʥʩʢʦʛʦ ʨʘʡʦʥʘ. 

ʋʨʦʯʠʱʝ ɸʨʩʪʘʥʙʘʧ - ʞʝʤʯʫʞʠʥʘ 

ʧʨʠʨʦʜʥʦʛʦ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ 2). ʉʘʤʦʡ 

ʠʟʚʝʩʪʥʦʡ ʧʨʠʨʦʜʥʦʡ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʟʦʥʦʡ 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʫʨʦʯʠʱʝ 

ɸʨʩʪʘʥʙʘʧ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʚ 70 ʢʤ ʦʪ ʦʙʣʘʩʪʥʦʛʦ 

ʮʝʥʪʨʘ, ʫ ʧʦʜʥʦʞʠʷ ʧʠʢʘ ɺʝʙʝʨʘ ʚ ʭʨʝʙʪʝ ɹʘʙʘʰ-

ɸʪʘ. ʕʪʦ ʤʝʩʪʦ ʧʨʦʩʣʘʚʠʣʦʩʴ ʥʝ ʪʦʣʴʢʦ 

ʞʠʚʦʧʠʩʥʳʤʠ ʚʦʜʦʧʘʜʘʤʠ, ʥʦ ʠ ʢʨʫʧʥʝʡʰʠʤʠ ʚ 

ʤʠʨʝ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʦʨʝʭʦʚʳʤʠ ʣʝʩʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʙʠʦʢʦʤʧʣʝʢʩ ʩ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʇʝʰʠʝ ʠ ʢʦʥʥʳʝ ʤʘʨʰʨʫʪʳ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʳ ʫʨʦʯʠʱʘ- 

ʦʪ ʩʢʘʣʠʩʪʳʭ ʫʱʝʣʠʡ ʜʦ ʪʝʥʠʩʪʳʭ ʨʦʱ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ ʨʝʢʦʤʝʥʜʫʶʪ ʧʫʪʝʰʝʩʪʚʦʚʘʪʴ ʩ 

ʧʘʣʘʪʢʦʡ, ʚʝʜʴ ʟʘ ʦʜʠʥ ʜʝʥʴ ʥʝʚʦʟʤʦʞʥʦ ʦʭʚʘʪʠʪʴ ʚʩʸ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʋʞʝ ʠʟ ʧʦʩʝʣʢʘ ɸʨʩʪʘʥʙʘʧ ʦʪʢʨʳʚʘʝʪʩʷ ʚʠʜ ʥʘ ʟʥʘʤʝʥʠʪʳʡ ʚʦʜʦʧʘʜ, ʙʝʣʦʩʥʝʞʥʦʡ ʩʪʨʫʸʡ 

ʥʠʩʧʘʜʘʶʱʠʡ ʧʦ ʩʢʘʣʘʤ. ʊʨʦʧʘ ʚʝʜʸʪ ʚʚʝʨʭ, ʢ ʩʤʦʪʨʦʚʳʤ ʪʦʯʢʘʤ, ʦʪʢʫʜʘ ʦʪʢʨʳʚʘʶʪʩʷ 

ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʧʘʥʦʨʘʤʳ ʙʣʠʟʣʝʞʘʱʠʭ ʭʨʝʙʪʦʚ. ʇʦ ʧʫʪʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʟʘʨʦʩʣʠ 

ʙʘʨʙʘʨʠʩʘ, ʪʘʚʦʣʛʠ, ʵʢʟʦʭʦʨʜʳ ʠ ʙʝʨʸʟʦʚʳʝ ʨʦʱʠ- ʚʩʸ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʅʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 2200ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʥʘʭʦʜʠʪʩʷ ɹʦʣʴʰʦʡ ʚʦʜʦʧʘʜ, ʨʘʟʜʝʣʸʥʥʳʡ ʥʘ 

ʜʚʘ ʢʘʩʢʘʜʘ: ʧʝʨʚʳʡ- ʦʢʦʣʦ 80ʤ, ʚʪʦʨʦʡ- 35ʤ. ʇʦʪʦʢʠ ʢʨʠʩʪʘʣʴʥʦ ʯʠʩʪʦʡ ʚʦʜʳ, ʧʠʪʘʝʤʳʝ 

ʛʦʨʥʳʤʠ ʨʦʜʥʠʢʘʤʠ, ʥʝ ʪʦʣʴʢʦ ʚʧʝʯʘʪʣʷʶʪ ʟʨʝʣʠʱʥʦʩʪʴʶ, ʥʦ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʣʘʞʥʳʡ 

ʤʠʢʨʦʢʣʠʤʘʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʦʩʪʫ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʨʘʩʪʝʥʠʡ. 

ɺ ʵʢʦʩʠʩʪʝʤʝ ʫʨʦʯʠʱʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʤʦʞʞʝʚʝʣʴʥʠʢ, ʢʣʸʥʳ, ʦʨʝʭʦʚʳʝ ʜʝʨʝʚʴʷ, ʷʙʣʦʥʠ, 

ʰʠʧʦʚʥʠʢ, ʢʠʟʠʣʴʥʠʢ- ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʢʦʨʤʦʚʳʤʠ ʠ ʤʝʜʦʥʦʩʥʳʤʠ ʚʠʜʘʤʠ, 

ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. 

ʆʩʦʙʳʤ ʘʪʪʨʘʢʮʠʦʥʦʤ ʷʚʣʷʝʪʩʷ ʧʦʜʚʝʩʥʦʡ ʤʦʩʪʠʢ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʨʷʤʦ ʥʘʜ ʚʦʜʦʧʘʜʦʤ. 

ʉʪʦʷ ʥʘ ʥʸʤ, ʤʦʞʥʦ ʧʨʦʯʫʚʩʪʚʦʚʘʪʴ ʚʩʸ ʪʝʣʦʤ ʩʠʣʫ ʧʨʠʨʦʜʳ- ʚʠʙʨʘʮʠʶ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ, 

ʧʨʦʭʣʘʜʫ ʚʦʜʷʥʦʛʦ ʦʙʣʘʢʘ ʠ ʵʥʝʨʛʠʶ ʞʠʚʦʡ ʚʦʜʳ. ʕʪʦ ʥʝ ʧʨʦʩʪʦ ʚʧʝʯʘʪʣʝʥʠʝ- ʵʪʦ ʢʦʥʪʘʢʪ ʩ 

ʞʠʚʦʡ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʥʘʩʳʱʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʦʡ. 

ɸʨʩʪʘʥʙʘʧ- ʥʝ ʪʦʣʴʢʦ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʴ, ʥʦ ʠ ʮʝʥʥʘʷ ʧʨʠʨʦʜʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ, ʥʫʞʜʘʶʱʘʷʩʷ ʚ ʙʝʨʝʞʥʦʡ ʦʭʨʘʥʝ ʠ ʫʩʪʦʡʯʠʚʦʤ ʫʧʨʘʚʣʝʥʠʠ ʨʘʜʠ ʩʦʭʨʘʥʝʥʠʷ ʝʸ 

ʫʥʠʢʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʆʨʝʭʦʚʳʝ ʣʝʩʘ ɸʨʩʪʘʥʙʘʧʘ - ʜʨʝʚʥʠʡ ʮʝʥʪʨ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʢʫʣʴʪʫʨʥʦʛʦ 

ʥʘʩʣʝʜʠʷ. 
ʇʫʪʴ ʢ ʧʨʠʨʦʜʥʳʤ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤ ɸʨʩʪʘʥʙʘʧʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʨʫʧʥʝʡʰʠʝ ʚ 

ʤʠʨʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʨʝʭʦʚʳʝ ʣʝʩʘ, ʟʘʥʠʤʘʶʱʠʝ ʧʣʦʱʘʜʴ ʙʦʣʝʝ 600 ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ. ʕʪʦ 

ʫʥʠʢʘʣʴʥʳʡ ʙʠʦʢʦʤʧʣʝʢʩ, ʛʜʝ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʛʨʝʮʢʠʡ ʦʨʝʭ, 

ʬʠʩʪʘʰʢʘ, ʤʠʥʜʘʣʴ, ʘʣʳʯʘ, ʛʨʫʰʘ ʠ ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʧʣʦʜʦʚʳʭ ʠ ʣʝʩʥʳʭ 

ʧʦʨʦʜ. ɻʣʘʚʥʫʶ ʨʦʣʴ ʟʜʝʩʴ, ʢʦʥʝʯʥʦ, ʠʛʨʘʶʪ ʛʨʝʮʢʠʝ ʦʨʝʭʠ- ʠʭ ʟʜʝʩʴ ʙʦʣʴʰʝ ʚʩʝʛʦ. 

ʇʦ ʦʮʝʥʢʘʤ ʫʯʸʥʳʭ, ʚʦʟʨʘʩʪ ʵʪʠʭ ʣʝʩʦʚ ʧʨʝʚʳʰʘʝʪ 50 ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ 

ʨʝʣʠʢʪʦʚʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʥʦ ʠ ʦʜʠʥ ʠʟ ʮʝʥʪʨʦʚ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ ʢʘʢ ʚʠʜʘ. ɿʜʝʩʴ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʜʝʨʝʚʴʷ ʚʳʩʦʪʦʡ ʜʦ 30 ʤʝʪʨʦʚ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 1000 ʣʝʪ. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʜʘʞʝ ʪʘʢʠʝ ʩʪʘʨʝʡʰʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʝʞʝʛʦʜʥʦ ʜʘʶʪ ʦʪ 150 ʜʦ 300 ʢʛ ʦʨʝʭʦʚ, 

ʧʦʜʜʝʨʞʠʚʘʷ ʢʘʢ ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʪʘʢ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʨʝʛʠʦʥʝ. 
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ʂʘʞʜʫʶ ʦʩʝʥʴ, ʚʦ ʚʨʝʤʷ ʦʨʝʭʦʚʦʛʦ ʩʝʟʦʥʘ, ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʚʳʭʦʜʷʪ ʚ ʣʝʩ ʥʘ ʩʙʦʨ 

ʫʨʦʞʘʷ- ʮʝʣʳʤʠ ʩʝʤʴʷʤʠ. ʕʪʦʪ ʫʩʪʦʡʯʠʚʳʡ ʩʧʦʩʦʙ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʠʨʦʜʦʡ ʚʝʢʘʤʠ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʦ ʠ ʢʫʣʴʪʫʨʫ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʫʱʝʩʪʚʫʝʪ ʣʝʛʝʥʜʘ, ʯʪʦ ʠʤʝʥʥʦ ʠʟ ʵʪʠʭ ʣʝʩʦʚ ʧʣʦʜʳ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ ʙʳʣʠ ʚʳʚʝʟʝʥʳ 

ɸʣʝʢʩʘʥʜʨʦʤ ʄʘʢʝʜʦʥʩʢʠʤ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʧʦ ɻʨʝʮʠʠ, ʛʜʝ ʦʨʝʭʠ ʩʪʘʣʠ 

ʥʘʟʳʚʘʪʴʩʷ çʮʘʨʩʢʠʤʠè. ʇʦʟʜʥʝʝ ʦʥʠ ʧʦʧʘʣʠ ʥʘ ʈʫʩʴ, ʧʦʣʫʯʠʚ ʥʘʟʚʘʥʠʝ çʛʨʝʮʢʠʝè. ʅʦ ʩ 

ʠʩʪʦʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʧʨʘʚʝʜʣʠʚʝʝ ʙʳʣʦ ʙʳ ʥʘʟʳʚʘʪʴ ʠʭ çʢʳʨʛʳʟʩʢʠʤʠ ʦʨʝʭʘʤʠè. 

ʀʥʪʝʨʝʩʥʳʡ ʵʧʠʟʦʜ ʚ ʠʩʪʦʨʠʠ ʤʝʩʪʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʚʷʟʘʥ ʩ ʝʥʦʪʦʤ-ʧʦʣʦʩʢʫʥʦʤ, 

ʟʘʚʝʟʸʥʥʳʤ ʚ ʵʪʠ ʣʝʩʘ ʚ 1930-ʭ ʛʦʜʘʭ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʘʢʢʣʠʤʘʪʠʟʘʮʠʠ. 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ ʛʦʩʪʴ ʣʝʛʢʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʢʣʠʤʘʪʫ, ʟʘʩʝʣʷʣ ʜʫʧʣʘ ʦʨʝʭʦʚʳʭ ʜʝʨʝʚʴʝʚ 

ʠ ʩʪʘʣ ʯʘʩʪʴʶ ʤʝʩʪʥʦʡ ʬʘʫʥʳ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʝʥʦʪʳ ʚ ʂʠʨʛʠʟʠʠ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ- ʚʠʜ ʥʝ 

ʟʘʢʨʝʧʠʣʩʷ ʚ ʵʢʦʩʠʩʪʝʤʝ. 

ɸʨʩʪʘʥʙʘʧ - ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʪʦʯʢʘ ʥʘ ʢʘʨʪʝ. ʕʪʦ ʫʥʠʢʘʣʴʥʳʡ ʮʝʥʪʨ ʧʨʠʨʦʜʥʦʛʦ ʠ 

ʢʫʣʴʪʫʨʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʂʳʨʛʳʟʩʪʘʥʘ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʪʦʯʥʦʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʢʘ ʥʝʠʟʚʝʩʪʥʦ. ʆʜʥʘʢʦ ʫʞʝ ʩʝʛʦʜʥʷ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʟʜʝʩʴ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 1000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʦʙʠʪʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʊʘʢ, ʚ ʟʘʧʦʚʝʜʥʠʢʝ ʉʘʨʳ-ʏʝʣʝʢ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʚʳʰʝ 1000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 40 ʚʠʜʘ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ- ʚʢʣʶʯʘʷ ʪʘʢʠʭ ʨʝʜʢʠʭ ʞʠʚʦʪʥʳʭ, ʢʘʢ ʨʳʩʴ, ʙʫʨʳʡ ʤʝʜʚʝʜʴ ʠ ʩʥʝʞʥʳʡ ʙʘʨʩ, 

- ʘ ʪʘʢʞʝ 10 ʚʠʜʦʚ ʧʪʠʮ. ɺ ʮʝʣʦʤ ʧʦ ʂʳʨʛʳʟʩʪʘʥʫ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 4000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

ʙʦʣʝʝ 500 ʚʠʜʦʚ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ ʩʦʪʥʠ ʚʠʜʦʚ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʉʘʨʳ-ʏʝʣʝʢʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ: ʫʥʠʢʘʣʴʥʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʚʠʜʦʚ ʠ 

ʵʢʦʩʠʩʪʝʤ.ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ ʟʘʧʦʚʝʜʥʠʢʘ ʉʘʨʳ-ʏʝʣʝʢ ʧʦʨʘʞʘʝʪ ʩʚʦʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ- ʟʜʝʩʴ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʵʥʜʝʤʠʢʠ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ 

ʜʝʣʘʝʪ ʟʘʧʦʚʝʜʥʠʢ ʥʝ ʪʦʣʴʢʦ ʚʘʞʥʳʤ ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ ʂʳʨʛʳʟʩʪʘʥʘ, ʥʦ ʠ ʟʥʘʯʠʤʳʤ 

ʫʯʘʩʪʢʦʤ ʛʣʦʙʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɾʠʚʦʪʥʳʡ ʤʠʨ ʪʘʢʞʝ ʙʦʛʘʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʵʢʝ- ʛʦʨʥʳʝ ʢʦʟʣʳ-ʩʳʷʥʳ, ʟʘʡʮʳ, ʩʫʨʢʠ, 

ʜʠʢʦʙʨʘʟʳ, ʢʘʙʘʥʳ, ʘ ʪʘʢʞʝ ʪʘʢʠʝ ʢʨʫʧʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʭʠʱʥʠʢʦʚ, ʢʘʢ ʙʫʨʳʡ ʤʝʜʚʝʜʴ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʪʘʢʠʭ ʚʠʜʦʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʦʭʨʘʥʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʠʱʝʚʳʭ ʮʝʧʝʡ ʠ 

ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʙʘʣʘʥʩʘ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʟʘʩʣʫʞʠʚʘʶʪ ʩʝʤʴ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʸʨ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʫʥʠʢʘʣʴʥʦ 

ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʵʢʦʣʦʛʠʠ, ʥʦ ʠ ʧʦ ʩʚʦʝʤʫ ʥʘʟʚʘʥʠʶ. ʅʘʧʨʠʤʝʨ, ʏʝʯʝʢ-ʂʸʣʴ 

çʎʚʝʪʦʯʥʦʝ ʦʟʝʨʦè ʠʤʝʝʪ ʧʦʯʪʠ ʠʜʝʘʣʴʥʫʶ ʦʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ ʦʢʨʫʞʝʥʦ ʙʦʛʘʪʳʤʠ 

ʮʚʝʪʦʯʥʳʤʠ ʣʫʛʘʤʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʚʘʞʥʳʤ ʤʠʢʨʦʙʠʦʪʦʧʦʤ ʜʣʷ ʦʧʳʣʠʪʝʣʝʡ ʠ ʣʫʛʦʚʦʡ ʬʣʦʨʳ. 

ɸ ʚ ʨʘʡʦʥʝ ʏʘʯʘ-ʂʸʣʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʢʠʝ ʢʘʙʘʥʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʤʝʩʪʦ 

ʩʣʫʞʠʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʙʝʞʠʱʝʤ ʠ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ. ʊʘʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʝʣʘʝʪ ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʪʨʝʙʫʶʱʠʤ ʙʝʨʝʞʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʤʫ ʨʝʛʠʦʥʫ ʥʝʦʙʭʦʜʠʤ ʝʜʠʥʳʡ, ʩʦʛʣʘʩʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʢ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʮʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ - ʵʪʦ ʨʝʛʠʦʥ ʎʝʥʪʨʘʣʴʥʦ ɸʟʠʘʪʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʣʝʩʦʚ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʚʠʜʦʚʦʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʤʝʝʪ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʨʝʛʠʦʥʘ. 

ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʥʘ ʫʷʟʚʠʤʳʝ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʫʩʠʣʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ. ʕʪʦʤʫ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʚʳʟʦʚʳ, ʩʪʠʭʠʡʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʦʚ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ. 

ɺ ɹʘʟʘʨ-ʂʦʨʛʦʥʩʢʦʤ ʨʘʡʦʥʝ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʫʯʘʩʪʢʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʇʨʦʝʢʪ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʨʘʤʢʘʭ ʠʥʠʮʠʘʪʠʚʳ ʧʦ 
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ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʶʛʝ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ɻʝʨʤʘʥʩʢʠʤ ʦʙʱʝʩʪʚʦʤ 

ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ (GIZ) ʧʦ ʧʦʨʫʯʝʥʠʶ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ɻʝʨʤʘʥʠʠ. 

ʇʘʨʪʥʸʨʦʤ ʚʳʩʪʫʧʘʝʪ ʦʙʱʝʩʪʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ çʃʝʩʠʢ-ʖʛè. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʝʢʪʘ ʚ ʣʝʩʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʧʣʦʱʘʜʴʶ ʧʦ ʧʷʪʴ ʛʝʢʪʘʨʦʚ ʢʘʞʜʳʡ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʜʘʥʥʘʷ ʠʥʠʮʠʘʪʠʚʘ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʣʝʩʦʧʦʢʨʳʪʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. 

ʇʦʩʢʦʣʴʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ 

ʟʘʱʠʪʳ ʫʯʘʩʪʢʦʚ ʦʪ ʚʳʧʘʩʘ ʩʢʦʪʘ ʠ ʧʦʪʨʘʚʳ, ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʣʷ 

ʠʭ ʦʛʦʨʘʞʠʚʘʥʠʷ. ʈʘʙʦʪʳ ʦʭʚʘʪʠʣʠ ʪʝʨʨʠʪʦʨʠʶ ʰʝʩʪʠ ʣʝʩʭʦʟʦʚ, ʘ ʪʘʢʞʝ ɼʘʰʤʘʥʩʢʦʡ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ. ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ- ʢʦʣʯʁʝʡ ʧʨʦʚʦʣʦʢʠ, 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ, ʮʝʤʝʥʪʘ- ʩʦʩʪʘʚʠʣʘ ʦʢʦʣʦ 1 ʤʠʣʣʠʦʥʘ 400 ʪʳʩʷʯ ʩʦʤʦʚ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʪʘʢʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʥʘ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʘʨʝʥʜʘʪʦʨʘʤʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, 

ʣʝʩʭʦʟʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʢʣʶʯʘʪʴ ʩ ʘʨʝʥʜʘʪʦʨʘʤʠ ʜʚʘ ʜʦʣʛʦʩʨʦʯʥʳʭ ʜʦʛʦʚʦʨʘ: 

- ʜʦʛʦʚʦʨ ʘʨʝʥʜʳ ʣʝʩʥʦʛʦ ʫʯʘʩʪʢʘ ʩʨʦʢʦʤ ʥʘ ʧʷʪʴ ʣʝʪ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʦʜʣʝʥʠʷ; 

- ʜʦʛʦʚʦʨ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʛʨʘʜʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ ʩʨʦʢʦʤ ʥʘ ʧʷʪʴ ʣʝʪ.  

ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʘʨʝʥʜʘʪʦʨ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʚʨʘʱʘʝʪ ʩʪʦʠʤʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. ʇʦʩʣʝ ʧʦʣʥʦʡ ʚʳʧʣʘʪʳ ʦʛʨʘʞʜʝʥʠʝ ʧʝʨʝʭʦʜʠʪ ʚ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʩʪʴ. 

ʃʝʩʭʦʟʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʚʨʘʱʸʥʥʳʝ ʩʨʝʜʩʪʚʘ ʜʣʷ ʟʘʢʫʧʢʠ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʝʨʝʜʘʚʘʪʴ ʠʭ ʩʣʝʜʫʶʱʠʤ ʘʨʝʥʜʘʪʦʨʘʤ- ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʣʝʩʦʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʧʨʦʝʢʪ ʦʢʘʟʳʚʘʝʪ ʢʘʢ ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ, 

ʪʘʢ ʠ ʤʘʪʝʨʠʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʣʝʩʭʦʟʘʤ-ʧʘʨʪʥʸʨʘʤ. ʅʘʧʨʠʤʝʨ, ɸʯʠʥʩʢʠʡ ʠ ʂʳʟʳʣ-

ʋʥʢʫʨʩʢʠʡ ʣʝʩʭʦʟʳ ʧʦʣʫʯʠʣʠ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʧʦʩʘʜʢʠ ʠ ʫʭʦʜʘ ʟʘ ʣʝʩʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ. 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʨʝʘʣʠʟʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʣʝʩʦʧʦʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʨʝʛʠʦʥʘ. 

ʇʦʤʠʤʦ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʬɻʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤʠ ʠ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. ʏʘʩʪʦ 

ʚʝʜʦʤʩʪʚʘ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʜʦʙʳʯʫ ʥʝʬʪʠ, ʛʘʟʘ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʚʣʘʩʪʴʶ ʠ ʨʝʩʫʨʩʘʤʠ, ʯʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʦʨʛʘʥʳ. 

ɹʦʣʝʝ ʪʦʛʦ, ʤʝʞʜʫ ʥʠʤʠ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʜʦʩʪʫʧ ʢ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʯʪʦ 

ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʘʤʠ. 

ʂʦʛʜʘ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, 

ʵʢʦʩʠʩʪʝʤʳ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʘʤ ʯʝʣʦʚʝʢ ʦʢʘʟʳʚʘʶʪʩʷ ʚʥʝ ʧʨʠʦʨʠʪʝʪʘ. ʇʦʵʪʦʤʫ ʢʨʘʡʥʝ 

ʚʘʞʥʦ ʧʝʨʝʦʩʤʳʩʣʠʪʴ ʧʦʜʭʦʜʳ ʢ ʨʘʟʚʠʪʠʶ ʠ ʚʥʝʜʨʠʪʴ ʥʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ 

ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ ʢʘʢ ʢʣʶʯʝʚʳʝ ʮʝʣʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʙʟʦʨ ʪʘʢʞʝ ʚʳʷʚʠʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʅʝʢʦʪʦʨʳʝ ʪʝʨʤʠʥʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ, ʚʦʦʙʱʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʦʧʨʝʜʝʣʝʥʠʡ ʥʝʨʝʜʢʦ ʦʩʪʘʝʪʩʷ ʨʘʩʧʣʳʚʯʘʪʳʤ, ʯʪʦ ʩʦʟʜʘʸʪ ʪʨʫʜʥʦʩʪʠ ʚ ʧʨʘʚʦ ʧʨʠʤʝʥʝʥʠʠ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʧʦʥʷʪʠʷ, ʢʘʢ çʙʠʦʩʬʝʨʥʳʡ ʨʝʟʝʨʚʘʪè ʠʣʠ çʙʠʦʩʬʝʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷè, ʥʝ 

ʚʩʝʛʜʘ ʠʤʝʶʪ ʯʸʪʢʦʝ ʠ ʦʜʥʦʟʥʘʯʥʦʝ ʪʦʣʢʦʚʘʥʠʝ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʦʝ ʧʦʥʠʤʘʥʠʝ ʢʣʶʯʝʚʳʭ ʪʝʨʤʠʥʦʚ ʩʨʝʜʠ ʣʠʮ, ʧʨʠʥʠʤʘʶʱʠʭ ʨʝʰʝʥʠʷ, ʠ 

ʵʢʩʧʝʨʪʦʚ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʠʡ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʪʝʨʤʠʥʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚ ʢʘʞʜʦʡ ʩʪʨʘʥʝ. 

ɼʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʸ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʠʩʭʦʜʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ, ʦʥʠ ʩʧʦʩʦʙʥʳ ʛʠʙʢʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ 

ʠ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʠʤ. ʅʘʧʨʠʤʝʨ, ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ 
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ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʨʦʟʠʠ ʧʦʯʚ, ʧʦʪʝʨʠ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʨʠʩʢ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʧʘʚʦʜʢʦʚ ʠ ʩʝʣʝʡ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤʘ ʪʝʨʷʝʪ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ. ʕʪʦ ʚʝʜʸʪ ʢ ʥʘʨʫʰʝʥʠʶ ʝʸ ʩʪʨʫʢʪʫʨʳ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʠ ʫʪʨʘʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʪʘʢʠʭ ʵʢʦʩʠʩʪʝʤ ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʝʥ, ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʣʥʦʤʫ ʚʦʟʚʨʘʱʝʥʠʶ ʠʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʭ ʬʫʥʢʮʠʡ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ)- ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʀʭ ʨʦʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʟʘʱʠʪʝ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʩʦʭʨʘʥʝʥʠʠ ʫʥʠʢʘʣʴʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʆʆʇʊ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʧʣʦʱʘʜʠ, ʦʭʚʘʪʘ ʢʣʶʯʝʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʫʨʦʚʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʪ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʨʝʞʠʤʘ ʦʭʨʘʥʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʣʠʰʴ ʦʢʦʣʦ 5,6% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʦʬʠʮʠʘʣʴʥʦʡ ʦʭʨʘʥʦʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ ʧʦʣʦʚʠʥʳ ʩʨʝʜʥʝʤʠʨʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʝʪʠ ʆʆʇʊ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ 

ʥʘ: 

- ʆʆʇʊ- ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʘʥʠʮʘʭ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʦʭʨʘʥʳ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ; 

- ʧʨʦʯʠʝ ʆʆʇʊ- ʚʢʣʶʯʘʶʱʠʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʧʨʠʨʦʜʥʳʝ 

ʧʘʨʢʠ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʠʩʪʦʨʠʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠʛʨʘʶʪ ʟʘʧʦʚʝʜʥʠʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʦʥʠ 

ʩʦʟʜʘʚʘʣʠʩʴ ʢʘʢ çʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʨʦʜʳè- ʩ ʮʝʣʴʶ ʥʘʫʯʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʵʪʘʣʦʥʦʚ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. ʀʭ ʦʩʥʦʚʥʦʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʟʘʱʠʪʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ (ɹʦʙʳʣʝʚ ʉ.ʅ). 

ʆʜʥʘʢʦ ʩ ʥʘʯʘʣʘ 2024-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʭʦʜ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ 

ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ: ʤʥʦʛʠʝ ʟʘʧʦʚʝʜʥʠʢʠ ʩʪʘʣʠ ʦʪʢʨʳʪʳʤʠ ʜʣʷ ʘʢʪʠʚʥʦʡ ʨʝʢʨʝʘʮʠʠ, ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʪʴʩʷ ʥʘ ʦʭʨʘʥʷʝʤʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ. 

ʇʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʮ ʵʢʦʩʠʩʪʝʤ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠʭ 

ʮʝʣʦʩʪʥʦʩʪʠ. ʗʜʨʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʨʘʟʤʥʦʞʘʶʱʘʷʩʷ ʧʦʧʫʣʷʮʠʷ 

ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʥʝʸ ʭʠʱʥʠʢʦʚ. ʕʪʦʪ ʧʦʜʭʦʜ ʧʦʤʦʛʘʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʮʳ ʵʢʦʩʠʩʪʝʤʳ, 

ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ- ʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ). 

ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʩʝʪʴ ʦʭʨʘʥʷʝʤʳʭ ʟʘʢʦʥʦʤ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʦʙʲʝʢʪʳ ʩ ʦʩʦʙʦ 

ʩʪʨʦʛʠʤ ʨʝʞʠʤʦʤ ʦʭʨʘʥʳ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʈʝʛʠʦʥʳ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦʣʞʥʳ ʧʨʠʣʦʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʫʩʠʣʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʡ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʝʪʠ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳ, ʝʩʣʠ: 

- ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ, ʠ ʦʥʠ ʦʭʚʘʪʳʚʘʶʪ ʚʩʝ ʢʣʶʯʝʚʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ; 

- ʦʥʠ ʥʘʜʸʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʆʆʇʊ, ʥʦ ʠ ʩʦʭʨʘʥʷʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʘʛʘʪʴʩʷ ʣʠʰʴ ʥʘ ʞʸʩʪʢʠʝ ʟʘʢʦʥʳ ʠ ʚʦʦʨʫʞʸʥʥʳʭ 

ʝʛʝʨʝʡ. ʅʝʦʙʭʦʜʠʤʘ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ ʠ ʜʨʫʛʠʤʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʠ. 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʚʢʣʶʯʘʷ ʵʢʦʩʠʩʪʝʤʳ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʧʫʩʪʳʥʴ ʠ ʨʝʢ, ʘ ʪʘʢʞʝ 

ʤʠʛʨʠʨʫʶʱʠʝ ʚʠʜʳ ʧʪʠʮ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʥʝ ʧʨʠʟʥʘʸʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮ. ʇʦʵʪʦʤʫ 

ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ ʢʨʘʡʥʝ ʚʘʞʥʳ ʩʦʛʣʘʩʦʚʘʥʥʳʝ 

ʜʝʡʩʪʚʠʷ ʚʩʝʭ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʦʣʝʚʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ 
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ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʪʴ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ɼʞʘʣʘʣ-

ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ.  ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤ ʚ ɼʞʘʣʘʣ-

ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. ʕʢʩʧʝʨʪʳ 

ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʨʝʛʠʦʥʘ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʥʘ 

ʦʭʨʘʥʫ ʚʩʝʭ ʪʠʧʦʚ ʠ ʢʣʘʩʩʦʚ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʝʛʠʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ: 

ʉʦʛʣʘʩʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʳʝ ʮʝʣʠ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩ ʎʝʣʴʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ; 

- ʨʘʟʚʠʚʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʪʨʘʥʩʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ; 

- ʧʦʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ  

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʧʦʤʦʱʴ; 

- ʨʘʩʰʠʨʷʪʴ ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʠ ʧʦʚʳʰʘʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʫʧʨʘʚʣʝʥʠʷ; 

- ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʬʠʥʘʥʩʦʚʳʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʦʧʳʪʘ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʩʫʨʩʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ: 

- ʩʦʟʜʘʪʴ ʦʙʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʧʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 

ʙʘʟʝ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ; 

- ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʝʨʝʯʝʥʴ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 

ʚʩʝʛʦ ʨʝʛʠʦʥʘ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʚʩʝʤʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ; 

- ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ 

ʙʫʜʫʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʝʢʪʦʨʘʭ. 

ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʨʝʛʠʦʥ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʠʪʴ 

ʫʩʪʦʡʯʠʚʦʝ ʙʫʜʫʱʝʝ, ʛʜʝ ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ ʙʫʜʝʪ ʥʝ ʙʘʨʴʝʨʦʤ, ʘ ʦʩʥʦʚʦʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ, ʝʩʣʠ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʠʝ ʨʝʰʝʥʠʷ, ʚʦʩʧʨʠʤʫʪ 

ʂʫʥʴʤʠʥʩʢʦ - ʄʦʥʨʝʘʣʴʩʢʫʶ ʛʣʦʙʘʣʴʥʫʶ ʨʘʤʦʯʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʢʘʢ ʨʫʢʦʚʦʜʩʪʚʦ ʢ ʜʝʡʩʪʚʠʶ, ʨʝʛʠʦʥ ʩʜʝʣʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʰʘʛ ʚ ʧʨʘʚʠʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʇʨʠʤʘʢ ʈ). ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʙʳʣʘ ʧʨʠʥʷʪʘ 19 ʜʝʢʘʙʨʷ 2022 ʛʦʜʘ ʥʘ 15-ʤ ʩʦʚʝʱʘʥʠʠ 

ʂʦʥʬʝʨʝʥʮʠʠ ʩʪʦʨʦʥ ʂʦʥʚʝʥʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ (ʂʉ-15). 

ʆʩʥʦʚʥʘʷ ʢʦʥʮʝʧʮʠʷ ʨʘʤʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʠʨʘ, ʞʠʚʫʱʝʛʦ ʚ 

ʛʘʨʤʦʥʠʠ ʩ ʧʨʠʨʦʜʦʡ, ʛʜʝ ʢ 2050 ʛʦʜʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʮʝʥʠʪʩʷ, ʩʦʭʨʘʥʷʝʪʩʷ, 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʫʤʥʦ, ʦʙʝʩʧʝʯʠʚʘʷ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ, ʧʦʜʜʝʨʞʠʚʘʷ 

ʟʜʦʨʦʚʴʝ ʧʣʘʥʝʪʳ ʠ ʧʨʠʥʦʩʷ ʧʦʣʴʟʫ ʚʩʝʤ ʣʶʜʷʤ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʩʥʠʞʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʨʠʩʢʦʚ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʙʦʷʨʳʰʥʠʢʘ 

ʂʥʦʨʨʠʥʛʘ - ʨʝʜʢʦʛʦ ʠ ʠʩʯʝʟʘʶʱʝʛʦ ʚʠʜʘ, ʠʤʝʶʱʝʛʦ ʚʳʩʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʧʦʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʨʠʨʦʜʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʚʳʩʠʪʴ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʝʩʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʩʦʭʨʘʥʠʪʴ ʛʝʥʝʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʨʝʛʠʦʥʘ. ɺ 

ʉʫʤʩʘʨʩʢʦʤ ʘʠʣʴʥʦʤ ʦʢʨʫʛʝ ʚʝʜʸʪʩʷ ʨʘʙʦʪʘ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ ʧʫʪʸʤ ʧʦʩʘʜʢʠ 

ʜʠʢʦʛʦ ʤʠʥʜʘʣʷ ʠ ʪʷʥʴʰʘʥʩʢʦʡ ʙʝʨʸʟʳ. ʕʪʠ ʚʠʜʳ ʥʝ ʪʦʣʴʢʦ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʤʝʩʪʥʦʡ ʬʣʦʨʳ, 

ʥʦ ʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʳʝ ʵʢʦʩʠʩʪʝʤʥʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ: 

- ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ ʠ ʦʧʦʣʟʥʝʡ; 
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- ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʩʥʝʞʥʳʭ ʣʘʚʠʥ; 

- ʫʢʨʝʧʣʝʥʠʝ ʙʝʨʝʛʦʚ ʨʝʢʠ ʉʫʤʩʘʨ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʨʦʟʠʠ ʧʦʯʚ. 

ʊʘʢʠʝ ʧʨʠʨʦʜʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢ ʧʨʠʨʦʜʥʳʤ 

ʫʛʨʦʟʘʤ, ʩʦʟʜʘʚʘʷ ʦʩʥʦʚʫ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ɺʳʚʦʜʳ. ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ- ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʛʘʪʳʭ ʚ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ 

ʨʝʛʠʦʥʦʚ ʂʳʨʛʳʟʩʪʘʥʘ, ʦʙʣʘʜʘʶʱʠʡ ʫʥʠʢʘʣʴʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʚʢʣʶʯʘʶʱʠʤ 

ʨʝʣʠʢʪʦʚʳʝ ʣʝʩʘ, ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʢʦʩʠʩʪʝʤʳ 

- ʦʪ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʜʦ ʦʨʝʭʦʚʳʭ ʣʝʩʦʚ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʸʨ. 

ɿʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʥʠʢʦʚ, ʚʢʣʶʯʘʷ 

ʪʘʢʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ 

ʟʘʧʦʚʝʜʥʠʢ, ʏʳʯʢʘʥʩʢʠʡ ʟʘʢʘʟʥʠʢ.  ɺ ʨʝʛʠʦʥʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʪʳʩʷʯʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʠʪʘʶʪ 

ʜʝʩʷʪʢʠ ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ, ʪʘʢʠʝ ʢʘʢ ʩʥʝʞʥʳʡ ʙʘʨʩ, 

ʙʫʨʳʡ ʤʝʜʚʝʜʴ ʠ ʨʳʩʴ. 

ʆʜʥʘʢʦ ʨʝʛʠʦʥ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʚʳʟʦʚʦʚ: ʜʝʛʨʘʜʘʮʠʷ ʣʝʩʦʚ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʧʨʦʚʦʜʠʤʳʝ ʤʝʨʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʦʩʠʩʪʝʤ, ʧʦʩʘʜʢʝ 

ʧʨʠʨʦʜʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʨʘʩʰʠʨʝʥʠʶ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʢʣʶʯʝʥʠʶ ʤʝʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʚ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ ʜʘʶʪ ʥʘʜʝʞʜʫ ʥʘ ʫʩʪʦʡʯʠʚʦʝ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɼʣʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʟʘʱʠʪʳ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ: 

- ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤʘʤʠ; 

- ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ; 

- ʫʢʨʝʧʣʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ; 

- ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʤʦʣʦʜʝʞʠ. 

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ. ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ 

ʜʘʚʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚʳʨʫʙʢʫ ʣʝʩʦʚ, ʜʝʛʨʘʜʘʮʠʶ ʧʘʩʪʙʠʱ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ ʠ ʥʝʟʘʢʦʥʥʫʶ ʦʭʦʪʫ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʪʫʨʠʟʤ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʟʘʩʫʭʠ ʠ ʵʨʦʟʠʷ ʧʦʯʚ, ʪʘʢʞʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʵʢʦʩʠʩʪʝʤ. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʝʛʠʦʥʝ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʶʪʩʷ ʟʘʢʘʟʥʠʢʠ, ʙʦʪʘʥʠʯʝʩʢʠʝ 

ʫʛʦʜʴʷ ʠ ʙʫʬʝʨʥʳʝ ʟʦʥʳ ʜʣʷ ʟʘʱʠʪʳ ʨʝʜʢʠʭ ʚʠʜʦʚ. 

ɺʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ 

ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʳ 

ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʕʢʦʪʫʨʠʟʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦʤʦʛʘʶʪ ʬʦʨʤʠʨʦʚʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʖʅɽʉʂʆ ʠ ʜʨ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʥʝʜʨʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʨʘʩʰʠʨʝʥʠʠ ʩʝʪʠ ʆʆʇʊ, ʫʩʠʣʝʥʠʠ ʦʭʨʘʥʳ ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʵʢʦʩʠʩʪʝʤ ʠ ʚʦʚʣʝʯʝʥʠʠ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʂʦʤʧʣʝʢʩʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʝʨ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʠ ʩʦʭʨʘʥʠʪʴ ʝʛʦ 

ʫʥʠʢʘʣʴʥʦʝ ʧʨʠʨʦʜʥʦʝ ʥʘʩʣʝʜʠʝ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ, ʥʦ ʠ ʦʩʥʦʚʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʙʫʜʫʱʝʛʦ, ʛʜʝ ʧʨʠʨʦʜʘ ʠ ʯʝʣʦʚʝʢ ʤʦʛʫʪ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ 

ʚ ʛʘʨʤʦʥʠʠ. 
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ʋɼʂ: 556.3 

 

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʀ ʈɸʎʀʆʅɸʃʔʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ 

ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ɺ ɺʆʉʊʆʏʅʆʁ ʏɸʉʊʀ  

ʏʋʁʉʂʆʁ ʆɹʃɸʉʊʀ ʂʓʈɻʓɿʉʊɸʅɸ 
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ʂʳʨʛʳʟʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɾ.ɹʘʣʘʩʘʛʳʥʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʦʙʣʝʤʳ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ 

ʨʝʛʠʦʥʘ, ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʦʜʥʫʶ ʩʨʝʜʫ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʦʩʪʘ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ 

ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ ʠ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʚʢʣʶʯʘʷ ʩʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʟʘʩʦʣʝʥʠʝ, 

ʵʚʪʨʦʬʠʢʘʮʠʶ ʠ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʳ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʚʥʝʜʨʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʪʨʫʶ ʥʝʭʚʘʪʢʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʨʝʛʠʦʥʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʂʳʨʛʳʟʩʪʘʥʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʙʱʠʡ ʚʦʜʥʳʡ 

ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ, ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʪʨʝʙʫʶʱʠʡ 

ʫʩʪʦʡʯʠʚʳʭ ʨʝʰʝʥʠʡ, ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʫʣʫʯʰʝʥʠʶ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʨʝʢ. 

Annotation. This article examines the environmental status of water resources in the eastern 

Chui region of the Kyrgyz Republic and challenges in their rational use. It analyzes the region's main 

surface and groundwater bodies, their quantitative and qualitative characteristics, and the impact of 

natural and anthropogenic factors on the aquatic environment. Particular attention is paid to the 

impact of agriculture, industry, and urban expansion on water pollution and changes in the 

hydrological regime. This article examines contemporary environmental issues, including declining 

drinking water quality, salinization, eutrophication, and inefficient water use in irrigation systems. 

Based on an analysis of the current state of water resources, the need to implement principles of 

rational and sustainable water use is substantiated. Measures are proposed to improve the 

environmental condition of water bodies, including improving monitoring systems, implementing 

water-saving technologies, strengthening environmental protection measures, and increasing the 

environmental responsibility of water users. The findings can be used in the development of regional 

water resource management and environmental protection programs. 

The environmental condition and rational use of water resources in the eastern part of the Chui 

region of Kyrgyzstan indicate an acute shortage of water resources in the region compared to other 

parts of Kyrgyzstan. Despite the country's overall water potential, the issue of water management 

and quality is particularly acute, requiring sustainable solutions, measures to preserve groundwater, 

and improve the hydrochemical regime of rivers. 
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ɸשʜʘʪʧʘ. ɹϰʣ ʤʘϨʘʣʘʜʘ ϧʳʨϤʳʟ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ ʰʳϤʳʩ ʏʫʡ ʘʡʤʘϤʳʥʜʘϤʳ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳϬ ʵʢʦʣʦʛʠʷʣʳϨ ʞʘϤʜʘʡʳ ʞϸʥʝ ʦʣʘʨʜʳ ϰʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫʜʘϤʳ ϨʠʳʥʜʳϨʪʘʨ 

Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʆʥʜʘ ʘʡʤʘϨʪʳϬ ʥʝʛʽʟʛʽ ʞʝʨ Ϯʩʪʽ ʞϸʥʝ ʞʝʨ ʘʩʪʳ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽ, ʦʣʘʨʜʳϬ 

ʩʘʥʜʳϨ ʞϸʥʝ ʩʘʧʘʣʳϨ ʩʠʧʘʪʪʘʤʘʣʘʨʳ, ʩʦʥʜʘʡ-ʘϨ ʪʘʙʠϤʠ ʞϸʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ 

ʬʘʢʪʦʨʣʘʨʜʳϬ ʩʫ ʦʨʪʘʩʳʥʘ ϸʩʝʨʽ ʪʘʣʜʘʥʘʜʳ. ɸʫʳʣ ʰʘʨʫʘʰʳʣʳϤʳʥʳϬ, ϺʥʝʨʢϸʩʽʧʪʽϬ ʞϸʥʝ 

ϨʘʣʘʣʘʨʜʳϬ ʢʝϬʝʶʽʥʽϬ ʩʫʜʳϬ ʣʘʩʪʘʥʫʳʥʘ ʞϸʥʝ ʛʠʜʨʦʣʦʛʠʷʣʳϨ ʨʝʞʠʤʥʽϬ Ϻʟʛʝʨʫʽʥʝ ϸʩʝʨʽʥʝ 

ʝʨʝʢʰʝ ʥʘʟʘʨ ʘʫʜʘʨʳʣʘʜʳ. ɹϰʣ ʤʘϨʘʣʘʜʘ ʘʫʳʟ ʩʫ ʩʘʧʘʩʳʥʳϬ ʪϺʤʝʥʜʝʫʽ, ʪϰʟʜʘʥʫ, 

ʵʚʪʨʦʬʠʢʘʮʠʷ ʞϸʥʝ ʩʫʘʨʫ ʞϮʡʝʣʝʨʽʥʜʝ ʩʫʜʳ ʪʠʽʤʩʽʟ ʧʘʡʜʘʣʘʥʫ ʩʠʷϨʪʳ Ϩʘʟʽʨʛʽ ʟʘʤʘʥϤʳ 

ʵʢʦʣʦʛʠʷʣʳϨ ʤϸʩʝʣʝʣʝʨ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʉʫ ʨʝʩʫʨʩʪʘʨʳʥʳϬ Ϩʘʟʽʨʛʽ ʞʘϤʜʘʡʳʥ ʪʘʣʜʘʫ 

ʥʝʛʽʟʽʥʜʝ ʩʫʜʳ ϰʪʳʤʜʳ ʞϸʥʝ ʪϰʨʘϨʪʳ ʧʘʡʜʘʣʘʥʫ ϨʘϤʠʜʘʪʪʘʨʳʥ ʝʥʛʽʟʫ Ϩʘʞʝʪʪʽʣʽʛʽ 

ʥʝʛʽʟʜʝʣʝʜʽ. ʉʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽϬ ʵʢʦʣʦʛʠʷʣʳϨ ʞʘϤʜʘʡʳʥ ʞʘϨʩʘʨʪʫ ʙʦʡʳʥʰʘ ʰʘʨʘʣʘʨ 

ϰʩʳʥʳʣʘʜʳ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʤʦʥʠʪʦʨʠʥʛ ʞϮʡʝʣʝʨʽʥ ʞʝʪʽʣʜʽʨʫ, ʩʫ Ϯʥʝʤʜʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ 

ʝʥʛʽʟʫ, ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ϨʦʨϤʘʫ ʰʘʨʘʣʘʨʳʥ ʢϮʰʝʡʪʫ ʞϸʥʝ ʩʫ ʧʘʡʜʘʣʘʥʫʰʳʣʘʨʜʳϬ 

ʵʢʦʣʦʛʠʷʣʳϨ ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ʘʨʪʪʳʨʫ. ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʣʝʨʽʥ ʘʡʤʘϨʪʳϨ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ 

ʙʘʩϨʘʨʫ ʞϸʥʝ ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ϨʦʨϤʘʫ ʙʘϤʜʘʨʣʘʤʘʣʘʨʳʥ ϸʟʽʨʣʝʫʜʝ ʧʘʡʜʘʣʘʥʫϤʘ ʙʦʣʘʜʳ. 

ϧʳʨϤʳʟʩʪʘʥʥʳϬ ʐʫ ʦʙʣʳʩʳʥʳϬ ʰʳϤʳʩ ʙϺʣʽʛʽʥʜʝʛʽ ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳϬ ʞʘϤʜʘʡʳ ʤʝʥ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫ ϧʳʨϤʳʟʩʪʘʥʥʳϬ ʙʘʩϨʘ ʙϺʣʽʢʪʝʨʽʤʝʥ ʩʘʣʳʩʪʳʨϤʘʥʜʘ ʘʡʤʘϨʪʘ 

ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʳϬ ʪʘʧʰʳʣʳϤʳʥ ʢϺʨʩʝʪʝʜʽ. ɽʣʜʽϬ ʞʘʣʧʳ ʩʫ ϸʣʝʫʝʪʽʥʝ Ϩʘʨʘʤʘʩʪʘʥ, ʩʫʜʳ 

ʙʘʩϨʘʨʫ ʞϸʥʝ ʦʥʳϬ ʩʘʧʘʩʳ ʤϸʩʝʣʝʩʽ ʝʨʝʢʰʝ Ϻʪʢʽʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙϰʣ ʪϰʨʘϨʪʳ 

ʰʝʰʽʤʜʝʨʜʽ, ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥ ʩʘϨʪʘʫ ʰʘʨʘʣʘʨʳʥ ʞϸʥʝ ϺʟʝʥʜʝʨʜʽϬ ʛʠʜʨʦʭʠʤʠʷʣʳϨ ʨʝʞʠʤʽʥ 

ʞʘϨʩʘʨʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʏʫʡ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, 

ʟʘʩʦʣʝʥʠʝ, ʵʚʪʨʦʬʠʢʘʮʠʷ, ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʠʨʨʠʛʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

 

ɺʚʝʜʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ çʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠè ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ - ʵʪʦ ʥʝ ʯʸʪʢʦ ʟʘʢʨʝʧʣʸʥʥʳʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʪʝʨʤʠʥ, ʥʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʡʦʥʳ, ʢʦʪʦʨʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ ʠʤʝʶʪ ʛʦʨʠʩʪʳʡ ʭʘʨʘʢʪʝʨ: ʏʫʡʩʢʠʡ ʨʘʡʦʥ- ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʜʦʣʠʥʳ ʏʫ. ʂʝʤʠʥʩʢʠʡ ʨʘʡʦʥ- ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʏʫʡʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʓʩʳʢ-ɸʪʘ ʨʘʡʦʥ- ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʣʠʞʝ ʢ 

ʚʦʩʪʦʢʫ.  

ʆʩʥʦʚʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʦ, ʛʣʘʚʥʘʷ ʨʝʢʘ ʨʝʛʠʦʥʘ- 

ʏʫ, ʢʦʪʦʨʘʷ ʪʝʯʸʪ ʯʝʨʝʟ ʏʫʡʩʢʫʶ ʦʙʣʘʩʪʴ. ʊʘʢʞʝ ʚ ʨʝʛʠʦʥʝ ʝʩʪʴ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ- ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʠʪʩʷ ʢ ɺʦʩʪʦʯʥʦ-ʏʫʡʩʢʦʤʫ 

ʙʘʩʩʝʡʥʫ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ɸʣʘʤʘʥʦʚ ʉ.ʂ). ɺ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʢʣʶʯʝʚʳʤʠ ʚʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʦʣʥʦʚʦʜʥʳʝ ʛʦʨʥʳʝ ʨʝʢʠ- ʏʦʥʛ-ʂʝʤʠʥ ʩ 

ʧʨʠʪʦʢʘʤʠ ʂʘʣʤʘʢ-ʉʫʫ, ʆʨʪʦ-ʂʘʡʳʥʜʳ ʠ 

ʊʝʛʠʨʤʝʥʪʳ, ʪʘʢʞʝ ʨʝʢʠ ɸʣʘ-

ɸʨʯʘ ʠ ɸʣʘʤʝʜʠʥ ʚ ʛʦʨʥʦ- ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ, 

ʧʠʪʘʶʱʠʝ ʜʦʣʠʥʫ, ʠ, ʢʦʥʝʯʥʦ, ʩʘʤʘ ʛʣʘʚʥʘʷ 

ʚʦʜʥʘʷ ʘʨʪʝʨʠʷ- ʨʝʢʘ ʏʫ, ʘ ʪʘʢʞʝ ʦʟʝʨʘ, ʪʘʢʠʝ 

ʢʘʢ ʦʟʝʨʦ ʂʦʣʴ-ʊʦʨ- ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʚʢʣʶʯʘʷ ɻʕʉ-5 

(ʈʠʩ-1). 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʠ ʫʷʟʚʠʤʦʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʦʩʪ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʚʦʜ ʚ 

ʩʪʨʘʥʝ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʩʦʮʠʘʣʴʥʦʡ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʫʩʪʦʡʯʠʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʜʣʷ ʦʭʨʘʥʳ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜ, ʧʨʦʙʝʣʳ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʠʥʷʪʠʝ ʨʷʜʘ ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʠ 
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ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʥʝʦʪʣʦʞʥʳʭ ʤʝʨ. 

 ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʪʨʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʟʘʩʦʣʝʥʠʝʤ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʠ ʠʩʪʦʱʝʥʠʝʤ ʧʦʯʚʝʥʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʣʳʭ ʨʝʢ ʚ ʜʦʣʠʥʥʦʡ ʟʦʥʝ ʧʦʜʚʝʨʞʝʥʦ ʠʥʪʝʥʩʠʚʥʦʤʫ ʟʘʩʦʣʝʥʠʶ ʠ 

ʟʘʛʨʷʟʥʝʥʠʶ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʪʴʝʚʳʭ 

ʮʝʣʷʭ. ʃʠʰʴ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʚʦʜʦʪʦʢʠ ʩʦʭʨʘʥʷʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʠ 

ʦʩʪʘʶʪʩʷ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʄʦʣʜʦʰʝʚ ʂ.ʆ). 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʛʣʘʚʥʳʭ ʨʝʢ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʫ ʚ ʮʝʣʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʦʩʦʙʝʥʥʦ ʥʘ ʫʯʘʩʪʢʘʭ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʯʝʨʝʟ 

ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʟʦʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ 

ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʧʨʠʩʫʱʠʭ ʙʘʩʩʝʡʥʘʤ ʨʝʢ ʨʝʛʠʦʥʘ. ʀʭ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʦ 

ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʶʪʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʬʘʢʪʦʨʳ- ʢʘʢ ʦʙʲʝʢʪʠʚʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʚʠʪʠʝʤ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, 

ʪʘʢ ʠ ʩʫʙʲʝʢʪʠʚʥʳʝ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʭʫʜʰʝʥʠʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, 

ʜʝʛʨʘʜʘʮʠʠ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʙʠʦʪʳ ʚʦʜʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ 

ʨʝʛʠʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: ʚ ʛʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʦʥʠ ʥʦʩʷʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʧʨʷʞʸʥʥʳʡ ʠ ʢʦʥʬʣʠʢʪʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦʛʜʘ ʢʘʢ ʚ 

ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʥʝʨʝʜʢʦ ʜʦʩʪʠʛʘʶʪ ʢʨʠʟʠʩʥʦʛʦ ʠ ʜʘʞʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ. 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʳʨʛʳʟʩʪʘʥʘ ʨʝʛʫʣʷʨʥʦ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʦ ʚʦʜʳ 

ʚ ʨʝʢʝ ʏʫ: ʧʨʦʚʝʨʷʶʪʩʷ ʩʫʣʴʬʘʪʳ, ʘʟʦʪʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

ʉʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʏʫ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʞʠʣʳʭ ʨʘʡʦʥʘʭ: ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ- ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʙʳʪʦʚʳʝ 

ʩʪʦʢʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʫʛʨʦʟʘ ʩʚʷʟʘʥʘ ʪʘʢʞʝ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʣʝʩʦʚ ʚʜʦʣʴ ʨʝʢʠ 

ʏʫ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʝ ʧʦʣʥʦʩʪʴʶ ʵʬʬʝʢʪʠʚʥʘ: ʝʩʪʴ ʜʘʥʥʳʝ, ʯʪʦ ʤʦʥʠʪʦʨʠʥʛ ʥʫʞʜʘʝʪʩʷ ʚ ʦʙʥʦʚʣʝʥʠʠ ʠ 

ʨʘʩʰʠʨʝʥʠʠ   (ʕʨʛʝʰʦʚ ɸ.ɸ).  

ɻʠʙʝʣʴ ʨʳʙʳ ʚ ʚʦʜʦʝʤʘʭ ʏʫʡʩʢʦʡ ʜʦʣʠʥʳ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʠʟ-ʟʘ ʩʧʫʩʢʘ ʚʦʜʳ. ʈʳʙʘ 

ʚ ʢʘʥʘʣʘʭ ʛʠʙʥʝʪ ʦʪ ʩʠʣʴʥʦʡ ʞʘʨʳ, ʦʪʩʫʪʩʪʚʠʷ 

ʚʝʪʨʘ ʠ ʥʝʜʦʩʪʘʪʢʘ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ (ʈʠʩ-2). ʕʪʦ 

ʩʚʷʟʘʥʦ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʪʝʤ, ʯʪʦ ʨʘʟʨʘʩʪʘʝʪʩʷ 

ʥʠʟʰʘʷ ʤʠʢʨʦʬʣʦʨʘ- ʥʝ ʩʲʝʜʦʙʥʘʷ ʜʣʷ ʨʳʙ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʛʣʦʱʘʝʪ 

ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʨʳʙʝ ʢʠʩʣʦʨʦʜ. ɺʦʜʘ ʚ ʢʘʥʘʣʘʭ 

ʧʨʦʛʨʝʚʘʝʪʩʷ ʩʚʳʰʝ 26ʦʉ ʧʨʠ ʥʦʨʤʝ 21ʦʉ, 

ʧʦʵʪʦʤʫ ʠʜʸʪ ʘʢʪʠʚʥʦʝ ʮʚʝʪʝʥʠʝ ʚʦʜʦʨʦʩʣʝʡ. 

ɼʥʝʤ ʦʥʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʚʳʨʘʙʘʪʳʚʘʶʪ 

ʢʠʩʣʦʨʦʜ, ʘ ʥʦʯʴʶ ʧʦʪʨʝʙʣʷʶʪ ʝʛʦ, ʚʳʟʳʚʘʷ 

ʩʫʪʦʯʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʢʠʩʣʦʨʦʜʘ. 

ʀʩʪʦʱʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʏʫʡʩʢʦʡ 

ʜʦʣʠʥʝ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʨʝʢ ʭʠʤʠʯʝʩʢʠʤʠ ʠ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʤʝʩʷʤʠ ʠ ʠʥʪʝʥʩʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʚʦʝʥʥʳʭ ʟʦʥʘʭ; ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, 

ʟʘʚʠʩʷʱʝʝ ʦʪ ʧʨʠʪʦʢʦʚ ʏʫ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʥʦ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʜʣʷ ʧʠʪʴʝʚʳʭ ʥʫʞʜ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. 
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ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʜʥʦʨʦʜʥʦ: ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʯʘʩʪʦ 

ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ, ʥʦ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʚʦʜʦʧʨʦʚʦʜʥʳʝ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʦʩʚʦʝʥʥʳʭ ʨʘʡʦʥʘʭ, 

ʩʪʨʘʜʘʶʪ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, 

ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʪʭʦʜʘʤʠ ʠ ʥʝʥʘʜʣʝʞʘʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʝʪʝʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʚʳʰʝʥʠʶ 

ʇɼʂ ʠ ʨʠʩʢʘʤ ʜʣʷ ʟʜʦʨʦʚʴʷ, ʦʩʦʙʝʥʥʦ ʤʠʢʨʦʙʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʩʝʣʘʭ. 

ʂʣʠʤʘʪ ʤʝʥʷʝʪʩʷ: ʪʘʷʥʠʝ ʣʝʜʥʠʢʦʚ, ʠʟʤʝʥʝʥʠʝ ʦʩʘʜʢʦʚ ʚʣʠʷʶʪ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʏʫ. ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʙʘʩʩʝʡʥʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʣʝʙʘʥʠʝ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ- ʨʠʩʢ ʧʦʜʪʦʧʣʝʥʠʡ. 

ɹʝʨʝʛʦʚʘʷ ʵʨʦʟʠʷ ʨʝʢʠ ʏʫ- ʩʝʨʴʸʟʥʳʡ ʨʠʩʢ: ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʫʛʨʦʞʘʝʪ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʦʙʝʨʝʞʠʡ.  

ʀʩʪʦʱʝʥʠʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʏʫʡʩʢʘʷ ʜʦʣʠʥʘ ʧʦ ʟʘʧʘʩʘʤ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʜʥʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʝʛʫʣʷʨʥʳʝ ʘʥʘʣʠʟʳ, ʢʘʯʝʩʪʚʦ ʯʘʩʪʠ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ- ʧʦʜʟʝʤʥʳʭ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ: ʠʟ 273 

ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʨʝʛʠʦʥʘ 112 ʥʝ ʦʪʚʝʯʘʶʪ ʪʨʝʙʫʝʤʳʤ ʩʪʘʥʜʘʨʪʘʤ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʬʠʢʩʠʨʫʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʲʸʤʦʚ ʚʦʜʳ ʚ ʨʝʢʝ ʏʫ, ʯʪʦ ʩʚʷʟʳʚʘʶʪ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʠ 

ʩʦʢʨʘʱʝʥʠʝʤ ʣʝʜʥʠʢʦʚ.  

ʏʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʭʦʟʷʡʩʪʚ ʚ ʏʫʡʩʢʦʡ ʜʦʣʠʥʝ. ʇʨʠ ʵʪʦʤ ʨʘʩʪʸʪ ʩʧʨʦʩ ʥʘ 

ʚʦʜʫ ʠʟ-ʟʘ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʝʡ, ʦʩʦʙʝʥʥʦ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. ʇʨʠ ʥʝʭʚʘʪʢʝ ʚʦʜʳ ʚʘʞʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʦʜʳ, ʯʪʦʙʳ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʩʫʨʩʳ ʵʬʬʝʢʪʠʚʥʦ (ʀʤʘʥʢʫʣʦʚ ɹ.ʀ). 

ʋʢʨʝʧʣʝʥʠʝ ʙʝʨʝʛʦʚ ʠ ʧʨʦʪʠʚʦʵʨʦʟʠʦʥʥʳʝ ʤʝʨʳ ʧʨʦʚʦʜʠʪʩʷ. ʋʯʠʪʳʚʘʷ ʧʨʦʙʣʝʤʳ 

ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʠ, ʝʩʪʴ ʧʨʦʝʢʪʳ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʙʝʨʝʛʦʚ ʏʫ, ʯʪʦʙʳ ʟʘʱʠʪʠʪʴ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʪʝʨʶ ʟʝʤʝʣʴ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʜʦʣʴ ʙʝʨʝʛʦʚ ʤʦʞʝʪ ʧʦʤʦʯʴ 

ʫʤʝʥʴʰʠʪʴ ʵʨʦʟʠʶ ʠ ʫʣʫʯʰʠʪʴ ʵʢʦʩʠʩʪʝʤʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʄʦʥʠʪʦʨʠʥʛ ʫʨʦʚʥʝʡ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʢʘʢ ʚ ɺʦʩʪʦʯʥʦ-ʏʫʡʩʢʦʤ ʙʘʩʩʝʡʥʝ- ʚʘʞʥʘʷ ʯʘʩʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʠʟʙʳʪʦʯʥʦʛʦ ʧʦʜʲʸʤʘ ʚʦʜʳ ʠ ʩʚʷʟʘʥʥʳʭ 

ʧʦʜʪʦʧʣʝʥʠʡ. ʅʝʦʙʭʦʜʠʤʳ ʤʝʨʳ ʨʝʛʫʣʠʨʦʚʢʠ ʚʦʜʦʟʘʙʦʨʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʯʪʦʙʳ 

ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʝʞʜʫ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʩʠʩʪʝʤʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʠʤʝʥʷʣʩʷ ʢʦʤʧʣʝʢʩ ʦʙʱʝʥʘʫʯʥʳʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ. ʆʩʥʦʚʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʬʦʥʜʦʚʳʭ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʛʠʦʥʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚʢʣʶʯʘʷ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʟʘʛʨʷʟʥʸʥʥʦʩʪʠ ʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠʟʫʯʘʣʠʩʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʦʚ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʦʚ, ʩ ʫʯʸʪʦʤ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠ 

ʦʙʦʩʥʦʚʘʥʠʠ ʤʝʨ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ, ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ. ʋʯʠʪʳʚʘʷ ʟʘʛʨʷʟʥʝʥʠʝ ʏʫ 

ʙʳʪʦʚʳʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʪʦʢʘʤʠ, ʚʘʞʥʦ 

ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʦʩʦʙʝʥʥʦ 

ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ʊʨʘʥʩʛʨʘʥʠʯʥʦʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʂʳʨʛʳʟʩʪʘʥʘ- ʂʘʟʘʭʩʪʘʥʘ ʤʦʞʝʪ 

ʩʳʛʨʘʪʴ ʢʣʶʯʝʚʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʏʫ- ʪʨʘʥʩʛʨʘʥʠʯʥʘʷ 

ʨʝʢʘ (ʈʠʩ-3). 

ɽʞʝʤʝʩʷʯʥʳʡ ʙʶʣʣʝʪʝʥʴ ʧʦ ʢʘʯʝʩʪʚʫ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 
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ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʜʝʢʘʙʨʴ 2024 ʛʦʜʘ ʥʘʙʣʶʜʘʣʘʩʴ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʝʜʝʥʳ ʧʦ ʨʝʢʝ ʏʫ ʠ ʝʝ ʧʨʠʪʦʢʘʤ. ɺʩʝʛʦ 

ʦʪʦʙʨʘʥʦ 22 ʧʨʦʙʳ ʚʦʜʳ ʠ ʚʳʧʦʣʥʝʥʦ 743 ʘʥʘʣʠʟʘ ʧʦ 34 ʧʦʢʘʟʘʪʝʣʷʤ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʇɼʂ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ʈʝʢʘ ʏʫ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʦʤ ʏʫʡʩʢʦʡ ʜʦʣʠʥʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ ʨʝʢ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʩʪʦʯʥʠʢʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ. ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ (ʇɼʂ) ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ- ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʝ, ʚʳʰʝ ʢʦʪʦʨʦʡ ʚʦʜʘ 

ʥʝʧʨʠʛʦʜʥʘ ʜʣʷ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʙʥʦʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ- ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ, 

ʨʝʛʫʣʷʨʥʦʩʪʴ ʟʘʤʝʨʦʚ- ʢʨʠʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ. ɺʦʚʣʝʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ: ʤʝʩʪʥʳʝ 

ʞʠʪʝʣʠ, ʬʝʨʤʝʨʳ ʠ ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʠ 

ʫʧʨʘʚʣʝʥʠʠ ʨʝʩʫʨʩʘʤʠ. ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʡ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ: ʧʨʦʛʥʦʟʳ 

ʚʦʜʥʦʩʪʠ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜ ʥʦʚʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʝʘʣʠʠ. 

ɺʳʚʦʜʳ. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʥʘʣʠʯʠʝʤ ʢʦʤʧʣʝʢʩʘ ʦʩʪʨʳʭ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ. ʅʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʜʦʣʠʥʥʦʡ ʟʦʥʳ, ʛʜʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘʩʦʣʝʥʠʷ ʠ ʠʩʪʦʱʝʥʠʷ ʚʦʜʥʳʭ ʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʨʘʟʚʠʪʠʝʤ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʦʩʪʦʤ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ʂʘʯʝʩʪʚʦ 

ʚʦʜʳ ʚ ʤʘʣʳʭ ʨʝʢʘʭ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ ʏʫ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʥʠʟʢʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʸʤʦʚ ʢ ʩʘʤʦʦʯʠʱʝʥʠʶ, ʘ ʪʘʢʞʝ ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʫʛʫʙʣʷʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʥʘ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. 

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʫʣʫʯʰʝʥʠʷ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʘ 

ʨʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʢʣʶʯʘʶʱʝʛʦ 

ʚʥʝʜʨʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʝʨʴ ʚʦʜʳ ʚ ʠʨʨʠʛʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʩʠʣʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ 

ʨʘʟʚʠʪʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʤʝʨ ʧʦʟʚʦʣʠʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʪʦʡʯʠʚʦʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʝʨʴʸʟʥʦʤʫ ʜʘʚʣʝʥʠʶ: 

ʟʘʛʨʷʟʥʝʥʠʝ, ʵʨʦʟʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ. ʉʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ: ʫʣʫʯʰʝʥʠʝ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʟʘʱʠʪʘ ʙʝʨʝʛʦʚ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ ʚʦʜʳ. 

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʝ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ- ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʢʦʡ ʏʫ. ʄʝʨʳ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ- ʪʘʶʱʠʤ 

ʣʝʜʥʠʢʘʤ, ʢʦʣʝʙʘʥʠʷʤ ʩʪʦʢʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʚʦʜʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʝ ʥʝʦʙʭʦʜʠʤʘ ʨʝʘʣʠʟʘʮʠʷ 

ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʝʨ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʥʝʜʨʝʥʠʝ ʟʘʤʢʥʫʪʳʭ ʦʙʦʨʦʪʥʳʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ 

ʵʢʦʥʦʤʥʦʝ ʨʘʩʭʦʜʦʚʘʥʠʝ ʚʦʜʳ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʩʦʢʨʘʱʝʥʠʝ 

ʧʦʪʝʨʴ ʚʦʜʳ ʧʨʠ ʝʸ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢ ʦʨʦʰʘʝʤʳʤ ʟʝʤʣʷʤ ʧʫʪʸʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʧʦʢʨʳʪʠʷʤʠ. ɺʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʝʢʨʘʱʝʥʠʝ ʩʙʨʦʩʘ ʥʝʦʯʠʱʝʥʥʳʭ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʚʦʜʦʸʤʳ, ʘ ʪʘʢʞʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʨʘʟʚʠʪʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 
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ʦʙʲʝʢʪʦʚ, ʫʢʨʝʧʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʳ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʚ ʩʬʝʨʝ ʦʭʨʘʥʳ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ʇɸʊʆɻɽʅɼɯʂ ʌɸʂʊʆʈʃɸʈɼʓר ᴄʉɽʈɯʅɽʅ ʉɸɿɸʅ ɹɸʋʓʈʓʅʓר 

ʄʆʈʌʆʃʆɻʀʗʃʓפ ᴆɿɻɽʈɯʉʊɽʈɯ 

 
1 A. ʂ. ɾʘʥʙʳʨʙʘʝʚʘ 

 
1 ᴅʣ-ʌʘʨʘʙʠ ʘʪʳʥʜʘסʳ פʘʟʘײ ץʣʪʪʳץ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʣʤʘʪʳ, פʘʟʘץʩʪʘʥ, ainur.kairgalievna@mail.ru 

 

ɸשʜʘʪʧʘ. ɹʘʫʳʨ ï ʤʝʪʘʙʦʣʠʟʤ ʤʝʥ ʜʝʪʦʢʩʠʢʘʮʠʷʥʳϬ ʥʝʛʽʟʛʽ ʤϮʰʝʣʝʨʽʥʽϬ ʙʽʨʽ, ϸʨʽ 

ʨʝʛʝʥʝʨʘʮʠʷϤʘ ʝʨʝʢʰʝ Ϩʘʙʽʣʝʪʽ ʙʘʨ ʤϮʰʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʘʡʜʘ ʫʳʪʪʳ ʟʘʪʪʘʨʜʳϬ, 

ʠʥʬʝʢʮʠʷʣʘʨʜʳϬ ʞϸʥʝ Ϻʟʛʝ ʜʝ ʧʘʪʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳϬ ϸʩʝʨʽʥʝʥ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽϬ 

Ϩϰʨʳʣʳʤʳ ʙϰʟʳʣʳʧ, ʥʝʢʨʦʟ ʞϸʥʝ Ϩʘʙʳʥʫ ʧʨʦʮʝʩʪʝʨʽ ʜʘʤʠʜʳ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʜʽʢ ʙʦʷʫʜʳ 

ϨʦʣʜʘʥϤʘʥ ʤʦʨʬʦʣʦʛʠʷʣʳϨ ʟʝʨʪʪʝʫʣʝʨ ʟʘϨʳʤʜʘʥʫʜʳϬ ʩʠʧʘʪʳʥ ʞϸʥʝ ʦʨʥʘʣʘʩʫʳʥ ʘʥʳϨʪʘʫϤʘ 

ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙϰʣ ʢʣʠʥʠʢʘʣʳϨ ʜʠʘʛʥʦʩʪʠʢʘ ʤʝʥ ʪʝʨʘʧʠʷʥʳ ʪʘϬʜʘʫʜʘ ʤʘϬʳʟʜʳ. ʆʩʳ 

ʤʘϨʘʣʘʜʘ ʘʡϨʳʥ ʧʘʪʦʣʦʛʠʷʣʳϨ Ϻʟʛʝʨʽʩʪʝʨʽ ʙʘʨ ʙʘʫʳʨ ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨʳʥʳϬ ʪʘʣʜʘʫʳ 

ϰʩʳʥʳʣϤʘʥ. ɿʝʨʪʪʝʫ ϸʜʽʩʽ 10% ʬʦʨʤʘʣʠʥʜʝ ʬʠʢʩʘʮʠʷʣʘʥϤʘʥ, ʧʘʨʘʬʠʥʜʝʣʛʝʥ ʞϸʥʝ 

ʩʪʘʥʜʘʨʪʪʳ ϸʜʽʩʪʝʤʝ ʙʦʡʳʥʰʘ ʛʝʤʘʪʦʢʩʠʣʠʥ ʤʝʥ ʵʦʟʠʥʤʝʥ ʙʦʷʣϤʘʥ ʙʘʫʳʨ Ϯʣʛʽʣʝʨʽʥʜʝ 

ʞϮʨʛʽʟʽʣʜʽ. ʅϸʪʠʞʝʩʽʥʜʝ ʙʘʫʳʨʜʘ ʙʘʫʳʨʣʳϨ ʜʦʣʴʢʘʣʘʨ ʤʝʥ ʙʘʫʳʨ ʙʘʣʢʘʣʘʨʳʥʳϬ 

ϨϰʨʳʣʳʤʜʳϨ ʙϰʟʳʣʳʩʪʘʨʳ, ʧʘʨʝʥʭʠʤʘʥʳϬ ʥʝʢʨʦʟʳʥʘ ʪϸʥ ʢʝϬ ʘʰʳϨ ʘʡʤʘϨʪʘʨʜʳϬ ʧʘʡʜʘ 

ʙʦʣʫʳ ʙʘʡϨʘʣʜʳ. ɸʡϨʳʥʜʘʣϤʘʥ ϨϰʨʳʣʳʤʜʳϨ Ϻʟʛʝʨʽʩʪʝʨ ʟʘϨʳʤʜʘʥʫʜʳϬ ʘʫʳʨʣʳϤʳʥ ʢϺʨʩʝʪʽʧ, 

ʧʘʪʦʣʦʛʠʷʣʳϨ ϮʜʝʨʽʩʪʽϬ ʢʣʠʥʠʢʘʣʳϨ ʘϤʳʤʳʥ ʙʘϤʘʣʘʫϤʘ ʤϮʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙϰʣ Ϻʟ ʢʝʟʝʛʽʥʜʝ 

ʝʤʜʝʫ ϸʜʽʩʪʝʨʽʥ ϸʟʽʨʣʝʫʜʝ Ϩʘʞʝʪʪʽ ʵʣʝʤʝʥʪ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɸʣʳʥϤʘʥ ʜʝʨʝʢʪʝʨ 

ʤʦʨʬʦʣʦʛʠʷʣʳϨ ʪʘʣʜʘʫʜʳϬ ʜϸʣ ʜʠʘʛʥʦʟ Ϩʦʶʜʘ, ʟʘϨʳʤʜʘʥʫʜʳϬ ʘʡϨʳʥʜʳʣʳϤʳʥ ʙʘϤʘʣʘʫʜʘ ʞϸʥʝ 

ʙʘʫʳʨ ʘʫʨʫʣʘʨʳʥ ʤʦʥʠʪʦʨʠʥʛʪʝʫʜʝ ʤʘϬʳʟʜʳʣʳϤʳʥ ʜϸʣʝʣʜʝʡʜʽ, ϸʨʽ ʘʜʝʢʚʘʪʪʳ ʝʤʜʝʫ 

ʪϸʞʽʨʠʙʝʩʽʥ ʪʘϬʜʘʫʜʘ ʰʝʰʫʰʽ ʨϺʣ ʘʪϨʘʨʘʜʳ.  

ʂʽʣʪ ʩᴇʟʜʝʨ: ʙʘʫʳʨ, ʛʝʧʘʪʦʮʠʪʪʝʨ, ʥʝʢʨʦʟ, ʜʝʛʝʥʝʨʘʮʠʷ, ʛʠʩʪʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ. 

 

ʂʽʨʽʩʧʝ. ʄʘץʘʣʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ נʳʣʳʤ ʞᴅʥʝ ʞʦסʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽש 

AP23486220 çɸʥʪʨʦʧʦʛʝʥʜʽʢ ʞװʢʪʝʤʝ ʞʘסʜʘʡʳʥʜʘ ɯʣʝ-ɹʘʣץʘʰ ʙʘʩʩʝʡʥʽʥʽש ʥʝʛʽʟʛʽ ʢᴅʩʽʧʰʽʣʽʢ 

ʙʘʣʳץ ʪװʨʣʝʨʽʥʽש ʤʘשʳʟʜʳ ʦʨʛʘʥ ʞװʡʝʣʝʨʽʥʽש ʨʝʘʢʪʠʚʪʽʣʽʛʽʥ ʟʝʨʪʪʝʫè ʞʦʙʘʩʳ (2024-2026 ʞʞ.) 

ʘʷʩʳʥʜʘ ʞʘʟʳʣסʘʥ. ɯʣʝ-ɹʘʣץʘʰ ʙʘʩʩʝʡʥʽ ï ɾʝʨ ʰʘʨʳʥʜʘסʳ ʝש ʽʨʽ ʢᴇʣʜʽʢ ʵʢʦʞװʡʝʣʝʨʜʽש ʙʽʨʽ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʊʨʘʥʩʰʝʢʘʨʘʣʳץ ʙʘʩʩʝʡʥ ʨʝʪʽʥʜʝ ʦʣ ʢᴇʨʰʽʣʝʩ ʤʝʤʣʝʢʝʪʪʝʨ װʰʽʥ סʳʣʳʤʠ 

ʪײʨסʳʜʘʥ ʜʘ, ʰʘʨʫʘʰʳʣʳץ ʪײʨסʳʩʳʥʘʥ ʜʘ װʣʢʝʥ ץʳʟʳסʫʰʳʣʳץ ʪʫʜʳʨʘʜʳ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

ʪʘʙʠסʠ ʞᴅʥʝ ᴅʩʽʨʝʩʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣʳʥʘʥ ʠʭʪʠʦʬʘʫʥʘʥʳש ʩʘʧʘʣʳץ 

 ʥʝʤʽ ᴇʟʛʝʨʤʝʣʽת .ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʜʝ ʝʣʝʫʣʽ ᴇʟʛʝʨʽʩʪʝʨ ʦʨʳʥ ʘʣʫʜʘ ץʨʘʤʳʥʜʘ ʞᴅʥʝ ʩʘʥʜʳײץ

ʛʠʜʨʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʠʜʨʦʭʠʤʠʷʣʳץ ʞʘסʜʘʡʣʘʨ ᴅʩʝʨʽʥʝʥ ɯʣʝïɹʘʣץʘʰ ʙʘʩʩʝʡʥʽʥʜʝʛʽ ʙʘʣʳץʪʘʨ 

ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳʥʳש ᴇʟʛʝʨʽʩʪʝʨʽʥʝ ʙʝʡʽʤʜʝʣʫʛʝ ʤᴅʞʙװʨ ʙʦʣʘʜʳ. ʄײʥʜʘʡ ʙʝʡʽʤʜʝʣʫʣʝʨ 

ʪײʪʘʩ ʘסʟʘ ʜʝשʛʝʡʽʥʜʝ ʜʝ, ʪʽʥʜʝʨ ʤʝʥ ʞʘʩʫʰʘʣʳײץ ץʨʳʣʳʤʜʘʨ ʜʝשʛʝʡʽʥʜʝ ʜʝ ʞװʟʝʛʝ ʘʩʘʜʳ. 

ʄʦʨʬʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʙʘʫʳʨ ʞʘסʜʘʡʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ᴇʟʛʝʨʽʩʪʝʨʽ ʵʢʦʣʦʛʠʷʣʳץ 

ʬʘʢʪʦʨʣʘʨסʘ ʞᴅʥʝ ʙʘʣʳץʪʘʨʜʳש ᴇʟ ʙʠʦʣʦʛʠʷʩʳʥʘ ץʘʥʰʘʣʳץʪʳ ʪᴅʫʝʣʜʽ ʝʢʝʥʽʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʘʣʳץʪʘʨ ʩʫ ʞᴅʥʝ ʪʝשʽʟ ʵʢʦʞװʡʝʣʝʨʽʥʽש ʪʝʧʝ-ʪʝשʜʽʛʽʥ ʩʘץʪʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ, ʩʝʙʝʙʽ ʦʣʘʨ ʙײʣ ʞװʡʝʣʝʨʜʽש ʥʝʛʽʟʛʽ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [1ï3]. 

ʉʘʟʘʥ ï ʩʫ ʦʨʪʘʩʳʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ ᴅʨʽ ʵʢʦʣʦʛʠʷʣʳץ ʣʘʩʪʘʥʫʣʘʨסʘ ʩʝʟʽʤʪʘʣ ʪװʨ ʨʝʪʽʥʜʝ 

 .ץʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʙʘʣʳץʛʝʡʽʥ ʘʡשʜʝ שᴅʩʝʨʜʽ ץʩʝʪʽʥ ʙʠʦʣʦʛʠʷʣʳװʘ ʪסʘʥ ʦʨʪʘסʦʨʰʘץ

ʉʘʟʘʥ ʙʘʫʳʨʳ ï ʟʘʪ ʘʣʤʘʩʫ, ʜʝʪʦʢʩʠʢʘʮʠʷ ʞᴅʥʝ ʩʠʥʪʝʪʠʢʘʣʳץ ץʳʟʤʝʪʪʝʨʜʽ ʘʪץʘʨʘʪʳʥ 

ᴇʤʽʨʣʽʢ ʤʘשʳʟʳ ʙʘʨ ʤװʰʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʘʫʳʨ ʪʽʥʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ ʦʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʞᴅʥʝ ץʘʣʧʳʥʘ ʢʝʣʫ ץʘʙʽʣʝʪʽʥʝ ʪʽʢʝʣʝʡ ʳץʧʘʣ ʝʪʝʜʽ. ɹʘʫʳʨʜʘסʳ 

 ץʘʙʳʥʫ, ʫʳʪʪʳ ᴅʩʝʨʣʝʨ ʞᴅʥʝ ʥʝʢʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʟʝʨʪʪʝʫ, ᴅʩʽʨʝʩʝ ץʨʳʣʳʤʜʳײץ

ʧʨʦʮʝʩʪʝʨ ʞʘסʜʘʡʳʥʜʘ, ʢʣʠʥʠʢʘʣʳץ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʘʩʘ ʤʘשʳʟʜʳ. ʊװʨʣʽ 

ʟʘץʳʤʜʘʫʰʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʙʘʫʳʨʜʘ ʜʠʩʪʨʦʬʠʷʣʳץ ʞᴅʥʝ ʥʝʢʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ 

ʜʘʤʳʧ, ʞʘʩʫʰʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʦʡʳʣʫʳʥʘ ʞᴅʥʝ ʙʘʫʳʨ ʜʦʣʴʢʘʣʘʨʳʥʳץ שʘʣʳʧʪʳ 
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ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʙײʟʳʣʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ ץʘʙʳʥʫ ʨʝʘʢʮʠʷʩʳʤʝʥ, 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷʥʳש ʙײʟʳʣʫʳʤʝʥ ʞᴅʥʝ ʙʘʫʳʨ ʪʽʥʽʥʽײץ שʨʳʣʳʤʜʘʨʳʥʳש 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʷʩʳʤʝʥ ץʘʪʘʨ ʞװʨʝʜʽ, ʘʣ ʩʦשʳʥʜʘ ʤװʰʝʥʽש ʬʫʥʢʮʠʦʥʘʣʜʳץ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʝ 

ʩʝʙʝʧ ʙʦʣʫʳ ʤװʤʢʽʥ. 

ʄʦʨʬʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʩʠʧʘʪʳʥ ʞᴅʥʝ ʦʣʘʨʜʳש ʘʡץʳʥʜʳʣʳץ ʜᴅʨʝʞʝʩʽʥ ʪװʩʽʥʫ 

ʟʘץʳʤʜʘʥʫʜʳש ʘʫʳʨʣʳסʳʥ ʙʘסʘʣʘʫסʘ, ʘʫʨʫʜʳש ʳץʪʠʤʘʣ ʥᴅʪʠʞʝʩʽʥ ʙʦʣʞʘʫסʘ ʞᴅʥʝ ʪʠʽʩʪʽ ʝʤʜʝʫ 

ᴅʜʽʩʪʝʨʽʥ ᴅʟʽʨʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄʦʨʬʦʤʝʪʨʠʷʥʳ ץʦʣʜʘʥʫ ʥʝʢʨʦʪʠʢʘʣʳץ ʘʡʤʘץʪʘʨʜʳש 

ʘʫʤʘסʳʥ, ʪʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽ ʞᴅʥʝ ʜʝʛʝʥʝʨʘʪʠʚʪʽ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʧʘʡʳʟʳʥ, ץʘʙʳʥʫ 

ʠʥʬʠʣʴʪʨʘʮʠʷʩʳʥʳש ʜᴅʨʝʞʝʩʽʥ ʞᴅʥʝ ץʘʥʪʘʤʳʨ ʘʨʥʘʩʳʥʳש ʞʘסʜʘʡʳʥ ᴇʣʰʝʫʛʝ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ, ʙײʣ ʤʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫʜʽש ʘץʧʘʨʘʪʪʳʣʳסʳʥ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪʪʳʨʘʜʳ [4ï9]. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ, ʙʽʟ ʩʘʟʘʥ ʙʘʫʳʨʳʥʳש ʘʡץʳʥ ʥʝʢʨʦʪʠʢʘʣʳץ ʞᴅʥʝ ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ 

ᴇʟʛʝʨʽʩʪʝʨʽ ʙʘʨ ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨʳʥʘ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ 

ʞװʨʛʽʟʜʽʢ. ɹײʣ ײץʨʳʣʳʤʜʳץ ʙײʟʳʣʳʩʪʘʨʜʳש ʩʘʥʜʳץ ʙʘסʘʩʳʥ ʘʣʫסʘ, ʛʝʧʘʪʦʮʠʪʪʝʨ ʤʝʥ 

 שʘʙʳʥʫ ʨʝʘʢʮʠʷʩʳʥʳץ ץʘ, ʩʦʥʜʘʡ-ʘסʪʘʫץʳʤʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʥʳץʟʘ שʘʥʪʘʤʳʨʣʘʨʜʳץ

ʜʝשʛʝʡʽʥ ʙʝʣʛʽʣʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʘʫʨʫʜʳש ʢʣʠʥʠʢʘʣʳץ ʢᴇʨʽʥʽʩʽʥ 

ʪʦʣʳץʪʳʨʳʧ, ʙʘʫʳʨ ʧʘʪʦʛʝʥʝʟʽ ʤʝʥ ʨʝʛʝʥʝʨʘʮʠʷʩʳʥʳש ʤʝʭʘʥʠʟʤʜʝʨʽʥ ʟʝʨʪʪʝʫʛʝ ʥʝʛʽʟ ʙʦʣʤʘץ. 

ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ʄʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʞװʨʛʽʟʫ װʰʽʥ 

ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʥʝʤʝʩʝ ʵʢʩʧʝʨʠʤʝʥʪʪʽʢ ʧʨʦʮʝʜʫʨʘʣʘʨ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʙʘʫʳʨ װʣʛʽʣʝʨʽ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. ʄʘʪʝʨʠʘʣ ʪʽʥ ײץʨʳʣʳʤʳʥ ʩʘץʪʘʫ ʤʘץʩʘʪʳʥʜʘ 10% ʥʝʡʪʨʘʣʜʳ ʬʦʨʤʘʣʠʥʜʝ 

ʬʠʢʩʘʮʠʷʣʘʥʜʳ. ʌʠʢʩʘʮʠʷʜʘʥ ʢʝʡʽʥ װʣʛʽʣʝʨ ʧʘʨʘʬʠʥʜʝʣʽʧ, ץʘʣʳשʜʳסʳ 4ï5 ʤʢʤ ʙʦʣʘʪʳʥ 

ʩʝʨʠʷʣʳץ ʢʝʩʽʥʜʽʣʝʨ ʜʘʡʳʥʜʘʣʜʳ ʞᴅʥʝ ʞʘʩʫʰʘʣʳץ ʧʝʥ ʪʽʥʜʽʢ ײץʨʳʣʳʤʜʘʨʜʳ ʘʡץʳʥʜʘʫ װʰʽʥ 

ʩʪʘʥʜʘʨʪʪʳ ʧʨʦʪʦʢʦʣסʘ ʩᴅʡʢʝʩ ʛʝʤʘʪʦʢʩʠʣʠʥ ʞᴅʥʝ ʵʦʟʠʥʤʝʥ ʙʦʷʣʜʳ. ʄʠʢʨʦʩʢʦʧʠʷʣʳץ ʟʝʨʪʪʝʫ 

ʞʘʨʳץ ʤʠʢʨʦʩʢʦʧʳʥʜʘ 40Ĭ װʣʢʝʡʪʫʜʝ ʞװʨʛʽʟʽʣʜʽ. ʅʝʛʽʟʛʽ ʥʘʟʘʨ ʪʽʥʥʽװ שʰ ʢʦʤʧʦʥʝʥʪʽʥ 

ʙʘסʘʣʘʫסʘ ʘʫʜʘʨʳʣʜʳ: ʛʝʧʘʪʦʮʠʪʪʝʨ, ʩʠʥʫʩʦʠʜʘʣʜʳ ʢʘʧʠʣʣʷʨʣʘʨ ʞᴅʥʝ ʙʘʫʳʨ ʙʘʣʢʘʣʘʨʳ, 

ʩʦʥʜʘʡ-ʘץ ʥʝʢʨʦʟ ʞᴅʥʝ ʜʝʛʝʥʝʨʘʮʠʷ ʦʰʘץʪʘʨʳʥʳש ʙʦʣʫʳʥʘ. ɾʘʩʫʰʘʣʘʨʜʳש ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʩʠʧʘʪʪʘʤʘʣʘʨʳ (ʧʽʰʽʥʽ, ᴇʣʰʝʤʽ, ʷʜʨʦʣʘʨʳʥʳש ʞʘסʜʘʡʳ), ʙʘʫʳʨ ʜʦʣʴʢʘʣʘʨʳʥʳש ʘʥʘʪʦʤʠʷʩʳ 

ʤʝʥ ץʘʥʪʘʤʳʨʣʳײץ ץʨʳʣʳʤʜʘʨʳ ʩʠʧʘʪʪʘʣʜʳ. 

ʅᴅʪʠʞʝʣʝʨ. ɹʘʣʳץ ʘסʟʘʩʳʥʜʘ ʙʘʫʳʨ ʤʝʪʘʙʦʣʠʟʤʜʽ, ʘץʫʳʟ ʩʠʥʪʝʟʽʥ, ʜʝʪʦʢʩʠʢʘʮʠʷʥʳ 

ʞᴅʥʝ ץʦʨʝʢʪʽʢ ʟʘʪʪʘʨʜʳ ʩʘץʪʘʫʜʳ ץʦʩʘ ʘʣסʘʥʜʘ, ʢᴇʧʪʝʛʝʥ ʤʘשʳʟʜʳ ץʳʟʤʝʪʪʝʨʜʽ ʘʪץʘʨʘʜʳ. 

ʇʘʨʝʥʭʠʤʘ ʥʝʛʽʟʽʥʝʥ ʛʝʧʘʪʦʮʠʪʪʝʨʜʝʥ ʪײʨʘʜʳ, ʦʣʘʨ ʙʘʫʳʨ ʙʘʣʢʘʣʘʨʳ ʪװʨʽʥʜʝ ײʡʳʤʜʘʩץʘʥ, ʘʣ 

ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʩʠʥʫʩʦʠʜʘʣʜʳ ʢʘʧʠʣʣʷʨʣʘʨ ʦʨʥʘʣʘʩץʘʥ. ᴄʨʪװʨʣʽ ʧʘʪʦʣʦʛʠʷʣʳץ 

ʬʘʢʪʦʨʣʘʨʜʳש (ʠʥʬʝʢʮʠʷʣʘʨ, ʫʳʪʪʳ ʘʛʝʥʪʪʝʨ, ʠʰʝʤʠʷ, ʘʫʪʦʠʤʤʫʥʜʳװ ץʜʝʨʽʩʪʝʨ ʞᴅʥʝ ʪ.ʙ.) 

ᴅʩʝʨʽʥʝʥ ʙʘʫʳʨʜʳץ שʘʣʳʧʪʳ ʛʠʩʪʦʣʦʛʠʷʣʳץ ʘʨʭʠʪʝʢʪʫʨʘʩʳ ʙײʟʳʣʘʜʳ. ᴄʩʽʨʝʩʝ, 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʝ ʜʠʩʪʨʦʬʠʷʣʳץ ʞᴅʥʝ ʥʝʢʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʜʘʤʳʧ, ʘסʟʘʥʳש ʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʪʝʜʽ ʞᴅʥʝ ʙʘʫʳʨ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʽש ʜʘʤʫʳʥʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. 

ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʜʽ ץʦʩʘ ʘʣסʘʥʜʘ, ʩʪʘʥʜʘʨʪʪʳ ʙʦʷʫ ᴅʜʽʩʪʝʨʽʤʝʥ ʞװʨʛʽʟʽʣʛʝʥ ʙʘʫʳʨ 

ʪʽʥʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʘסʘʩʳ ʟʘץʳʤʜʘʥʫʜʳש ʜᴅʨʝʞʝʩʽʥ ʞᴅʥʝ ʩʠʧʘʪʳʥ ʘʥʳץʪʘʫסʘ, ʳʜʳʨʘʫ 

ʤʝʥ ʥʝʢʨʦʟ ʘʡʤʘץʪʘʨʳʥʳש ʙʦʣʫʳʥ ʙʝʣʛʽʣʝʫʛʝ, ʩʦʥʜʘʡ-ʘץ ʙʘʫʳʨ ʙʘʣʢʘʣʘʨʳ ʤʝʥ ʪʘʤʳʨʣʳץ 

ʢʦʤʧʦʥʝʥʪʪʽש ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʫʳʨ 

ʘʫʨʫʣʘʨʳʥʳש ʧʘʪʦʛʝʥʝʟʽʥ ʪװʩʽʥʫʛʝ ʳץʧʘʣ ʝʪʽʧ, ʜʠʘʛʥʦʟ ץʦʶ ʤʝʥ ʝʤʜʝʫ ʞʦʩʧʘʨʳʥ ʞʘʩʘʫʜʘ 

ʤʘשʳʟʜʳ ʢʝʟʝש ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɻʠʩʪʦʣʦʛʠʷʣʳץ ʤʠʢʨʦʧʨʝʧʘʨʘʪ ˉ1 (ʉʫʨʝʪ 1) ʟʝʨʪʪʝʣʛʝʥʜʝ ʩʘʟʘʥ ʙʘʫʳʨʳʥʳש 

ʢʣʘʩʩʠʢʘʣʳײץ ץʨʳʣʳʤʳ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ, ʙײʣ ʦʥʳץ שʘʣʳʧʪʳ ʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʩʘץʪʘʣסʘʥʳʥ 

ʢᴇʨʩʝʪʝʜʽ. ʊʽʥʥʽש ʥʝʛʽʟʛʽ ʵʣʝʤʝʥʪʪʝʨʽ ʽʨʽ, ʢᴇʧץʳʨʣʳ ʧʽʰʽʥʜʽ ʛʝʧʘʪʦʮʠʪʪʝʨʜʝʥ ʪײʨʘʜʳ. ʆʣʘʨ 

ʰʝʪʢʝʨʽ ʘʡʤʘץʪʘʥ ʦʨʪʘʣʳץ ʚʝʥʘסʘ ץʘʨʘʡ ʩʦʟʳʣʘʪʳʥ ʨʘʜʠʘʣʜʳ ץʘʪʘʨʣʘʨ ʥʝʤʝʩʝ ʪʨʘʙʝʢʫʣʘʣʘʨ 

ʪװʨʽʥʜʝ ʦʨʥʘʣʘʩʳʧ, ʞʘʩʫʰʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳײ שʡʳʤʜʘʩץʘʥ ʪʦʨʳʥ ʪװʟʝʜʽ. ɻʝʧʘʪʦʮʠʪʪʝʨʜʽש 

ʜᴇשʛʝʣʝʢ ʷʜʨʦʣʘʨʳ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ ʞᴅʥʝ ᴅʨ ʞʘʩʫʰʘʥʳש ʦʨʪʘʩʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. ʂʝʡʙʽʨ 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʝ ʝʢʽ ʷʜʨʦ ʙʘʨ, ʙײʣ ʦʩʳ ʪʽʥ װʰʽʥ ץʘʣʳʧʪʳ ײץʙʳʣʳʩ ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ ʞᴅʥʝ 

ʞʘʩʫʰʘʣʳץ ʤʝʪʘʙʦʣʠʟʤʥʽש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʥʝʤʝʩʝ ʙᴇʣʽʥʫ ʧʨʦʮʝʩʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɻʝʧʘʪʦʮʠʪʪʝʨ ʪװʟʝʪʽʥ ʪʨʘʙʝʢʫʣʘʣʘʨ ʨʘʜʠʘʣʜʳ ʙʘסʳʪʪʘʣסʘʥ ʙʘʫʳʨ ʙʘʣʢʘʣʘʨʳʥ ײץʨʘʧ, 

ʨʝʪʪʝʣʛʝʥ ʪʦʨʣʳ ײץʨʳʣʳʤ ʞʘʩʘʡʜʳ. ʆʩʳ ʙʘʣʢʘʣʘʨʜʳש ʘʨʘʩʳʥʜʘ ʞʽשʽʰʢʝ ץʫʳʩʪʘʨ - 

ʩʠʥʫʩʦʠʜʪʘʨ ʦʨʥʘʣʘʩץʘʥ. ʆʣʘʨ ʢʘʧʠʣʣʷʨʣʳץ ץʘʥʪʘʤʳʨ ץʫʳʩʪʘʨʳʤʝʥ ʙʝʨʽʣʛʝʥ ʞᴅʥʝ ʘʨʥʘʡʳ 
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ʵʥʜʦʪʝʣʠʡ ʤʝʥ ʂʫʧʬʝʨ ʞʘʩʫʰʘʣʘʨʳ (ʙʘʫʳʨ ʤʘʢʨʦʬʘʛʪʘʨʳ) ʘʨץʳʣʳ ץʘʧʪʘʣסʘʥ. ɹײʣ 

 ʦʨʝʢʪʽʢ ʟʘʪʪʘʨץ ,ʘʤʪʘʤʘʩʳʟ ʝʪʽʧץ ʳ ʟʘʪ ʘʣʤʘʩʫʜʳסʘʥ ʤʝʥ ʛʝʧʘʪʦʮʠʪʪʝʨ ʘʨʘʩʳʥʜʘץ ʘʥʪʘʤʳʨʣʘʨץ

ʤʝʥ ʦʪʪʝʛʽʥʽש ʪװʩʫʽʥ ʞᴅʥʝ ʘʣʤʘʩʫ ᴇʥʽʤʜʝʨʽʥʽש ʰʳסʘʨʳʣʫʳʥ ʨʝʪʪʝʡʜʽ. ʆʩʳʣʘʡʰʘ, ʉʫʨʝʪ 1 

ʙʘʫʳʨ ʪʽʥʽʥʜʝ ץʘʣʳʧʪʳ ʞʘסʜʘʡʳʥʜʘסʳ ʢᴇʨʽʥʽʩʪʽ ʩʠʧʘʪʪʘʡʜʳ (ʉʫʨʝʪ 1). 

 

 
 

ʉʫʨʝʪ 1. פʘʣʳʧʪʳ ʞʘסʜʘʡʜʘסʳ ʙʘʫʳʨʜʳש ʤʠʢʨʦʧʨʝʧʘʨʘʪ.r 

ɹʦʷʫ: ʛʝʤʘʪʦʢʩʠʣʠʥ ʠ ʵʦʟʠʥ Ĭ40 

 

ɼʘʡʳʥʜʘʣסʘʥ ʛʠʩʪʦʣʦʛʠʷʣʳץ ʢʝʩʽʥʜʽʣʝʨʜʝ ʩʠʥʫʩʦʠʜʪʘʨʜʳץ שʫʳʩʪʘʨʳʥʜʘ ײʩʘץ ,ץʦʶ ʪװʩʪʽ 

ʥװʢʪʝʣʽʢ ײץʨʳʣʳʤʜʘʨ ʘʡץʳʥ ʢᴇʨʽʥʝʜʽ. ɹײʣ ײץʨʳʣʳʤʜʘʨ ï ץʘʥ ʞʘʩʫʰʘʣʘʨʳʥʳש ʷʜʨʦʣʘʨʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʦʣʘʨ ץʘʥʪʘʤʳʨʣʘʨʜʳש ʩʘשʳʣʘʫʣʘʨʳʥʜʘ ʦʨʥʘʣʘʩʳʧ, ʘסʳʥ ʙʦʡʳʤʝʥ 

ʧʫʣʴʩʘʮʠʷʣʘʥʳʧ ץʦʟסʘʣʘʜʳ. ʄײʥʜʘʡ ײץʙʳʣʳʩ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʤװʰʝʜʝ ץʘʣʳʧʪʳ 

ʛʝʤʦʜʠʥʘʤʠʢʘʣʳץ ʙʝʣʩʝʥʜʽʣʽʢʪʽש ʩʘץʪʘʣסʘʥʳʥ ʞᴅʥʝ ץʘʥ ʘʡʥʘʣʳʤʳʥʳש ʬʠʟʠʦʣʦʛʠʷʣʳץ 

ʜʝשʛʝʡʜʝ ʞװʨʽʧ ʞʘʪץʘʥʳʥ ʘʡסʘץʪʘʡʜʳ. ɻʝʧʘʪʦʮʠʪʪʝʨ ʙʘʣʢʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘסʳ ʢʝשʽʩʪʽʢʪʝʨ 

ʙʝʣʛʽʣʽ ʙʽʨ ʟʘשʜʳʣʳץʧʝʥ ʦʨʥʘʣʘʩʳʧ, ʜײʨʳʩ ʛʝʦʤʝʪʨʠʷʣʳץ ʪʦʨ ʪװʟʝʜʽ. ɹײʣ ʞʘסʜʘʡ ʙʘʫʳʨ ʪʽʥʽʥʽש 

ʧʣʘʩʪʠʥʢʘʣʳ ײץʨʳʣʳʩʳʥʘ ʪᴅʥ ʝʨʝʢʰʝʣʽʢʪʽ ʘʡץʳʥʜʘʡʜʳ ʞᴅʥʝ ʩʘʫ ʘסʟʘסʘ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ 

ʛʠʩʪʦʣʦʛʠʷʣʳץ ʙʝʡʥʝʥʽ ʢᴇʨʩʝʪʝʜʽ. 

ɾʘʣʧʳ ʛʠʩʪʦʣʦʛʠʷʣʳץ ʢᴇʨʽʥʽʩ ʙʘʫʳʨʜʳש ʢװʨʜʝʣʽ ᴅʨʽ ʬʫʥʢʮʠʦʥʘʣʜʳץ ʤʘשʳʟʳ ʞʦסʘʨʳ 

ʘʨʭʠʪʝʢʪʦʥʠʢʘʩʳʥʳש ʩʘץʪʘʣסʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹײʣ ʝש ʘʣʜʳʤʝʥ ʘʡץʳʥ ʙʘʡץʘʣʘʪʳʥ ʙʘʫʳʨ 

ʙʘʣʢʘʣʘʨʳʥʘʥ, ʞʘץʩʳ ʜʘʤʳסʘʥ ʩʠʥʫʩʦʠʜʘʣʴʜʳ ʪʦʨʜʘʥ ʞᴅʥʝ ʤʘʤʘʥʜʘʥסʘʥ ץʘʥʘʡʥʘʣʳʤʜʳץ 

 ʨʝʪʪʽʣʽʢ ʧʝʥ ץʩʘײ ץʙʦʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʆʩʳʥʜʘʡ ʤʦʨʬʦʣʦʛʠʷʣʳ שʨʳʣʳʤʜʘʨʜʳײץ

 ʳʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝסʪʳץʞʦ שʳʥ ʜʝʩʪʨʫʢʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʜʽץʡʣʝʩʽʤʜʽʣʽʢ ʘʡװ ץʨʳʣʳʤʜʳײץ

ʙʝʨʽʣʛʝʥ װʣʛʽʜʝ ʙʘʫʳʨʜʳש ʛʠʩʪʦʘʨʭʠʪʝʢʪʫʨʘʩʳʥʳש ʩʘץʪʘʣסʘʥʜʳסʳʥʳש ʩʝʥʽʤʜʽ ʙʝʣʛʽʩʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

ɸʣ, ʤʠʢʨʦʧʨʝʧʘʨʘʪ ˉ2 (ʉʫʨʝʪ 2) ʙʘʫʳʨ װʣʛʽʩʽʥ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʡץʳʥ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʪʽʨʢʝʣʜʽ. ʆʣʘʨ ʝש ʘʣʜʳʤʝʥ ʥʝʢʨʦʟʜʳש ʜʘʤʫʳʤʝʥ ʞᴅʥʝ ʙʘʫʳʨ 

ʜʦʣʴʢʘʣʘʨʳʥʳש ʘʨʭʠʪʝʢʪʦʥʠʢʘʩʳʥʳש ʝʜᴅʫʽʨ ʜᴅʨʝʞʝʜʝ ʙײʟʳʣʫʳʤʝʥ ʩʠʧʘʪʪʘʣʜʳ. ʄײʥʜʘʡ 

ʧʘʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʪʦʢʩʠʢʘʣʳץ ʥʝʤʝʩʝ ʠʥʬʝʢʮʠʷʣʳץ ʛʝʧʘʪʠʪʪʽש ʥʝʢʨʦʪʠʢʘʣʳץ 

ʢʦʤʧʦʥʝʥʪʽʤʝʥ װʡʣʝʩʽʤʜʽ ʢʝʣʝʪʽʥʽʥ ʙʦʣʞʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɻʝʧʘʪʦʮʠʪʪʝʨʜʽש ʙʽʨץʘʪʘʨ 

ʘʡʤʘץʪʘʨʳʥʜʘ ײץʨʳʣʳʤʜʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʩʘץʪʘʣסʘʥʳ ʙʘʡץʘʣסʘʥʳʤʝʥ, ʙʘʫʳʨ ʜʦʣʴʢʘʣʘʨʳʥʳש 

ʞʘʣʧʳ ʛʠʩʪʦʣʦʛʠʷʣʳײ ץʡʳʤʜʘʩʫʳ ʘʡץʳʥ ʜʝʟʦʨʛʘʥʠʟʘʮʠʷסʘ ײʰʳʨʘסʘʥʳ ʘʥʳץʪʘʣʜʳ. 

ɹʘʫʳʨ ʙʘʣʢʘʣʘʨʳʥʳש ʘʨʘʩʳʥʜʘ ʞᴅʥʝ ʧʘʨʝʥʭʠʤʘʥʳש ʽʰʽʥʜʝ ʢᴇʣʝʤʜʽ ʘʰʳץ ʪװʩʪʽ ʦʰʘץʪʘʨ 

ʢᴇʨʽʥʽʧ, ʦʣʘʨ ʳʜʳʨʘʫ ʘʡʤʘץʪʘʨʳ ʤʝʥ ʥʝʢʨʦʟʜʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʢᴇʨʽʥʽʩ ʞʘʩʫʰʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʘʧʧʘʡ ʞʦʡʳʣסʘʥʳʥ ʘʡסʘץʪʘʡʜʳ. ʇʘʪʦʣʦʛʠʷʣʳץ 
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ʦʰʘץʪʘʨʜʘסʳ ʛʝʧʘʪʦʮʠʪʪʝʨ ᴅʨʪװʨʣʽ ʢװʡʜʝ ʢʝʟʜʝʩʝʜʽ: ʢʝʡʙʽʨ ʞʘʩʫʰʘʣʘʨʜʘ ʷʜʨʦʥʳש ʩʘץʪʘʣסʘʥʳ 

ʙʘʡץʘʣʩʘ, ʦʣʘʨʜʳש ʢᴇʧ ʙᴇʣʽʛʽ ʜʝʛʝʥʝʨʘʪʠʚʪʽ ʥʝʤʝʩʝ ʪʦʣʳץʪʘʡ ʳʜʳʨʘסʘʥ ʢװʡʜʝ ʢᴇʨʽʥʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢᴇʧʪʝʛʝʥ ʞʘʩʫʰʘʣʘʨʜʘ ʧʠʢʥʦʪʠʢʘʣʳץ ʷʜʨʦʣʘʨ ʪʽʨʢʝʣʛʝʥ. ʗסʥʠ ʷʜʨʦʥʳש 

ʭʨʦʤʘʪʠʥʽ ʰʝʢʪʝʥ ʪʳʩ ʢʦʥʜʝʥʩʘʮʠʷʣʘʥʳʧ, ץʘʨʘ ʪװʩʪʽ ײʩʘײץ ץʨʳʣʳʤסʘ ʘʡʥʘʣסʘʥ. ɹײʣ ʙʝʣʛʽ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪײʨסʳʜʘʥ ʞʘʩʫʰʘʣʳץ ᴇʣʽʤʥʽש ʩʦסשʳ ʩʘʪʳʣʘʨʳʥʳש ʢᴇʨʩʝʪʢʽʰʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʆʩʳʣʘʡʰʘ, ʉʫʨʝʪ 2 ʙʘʫʳʨ ʪʽʥʽʥʜʝ ʘʥʳץʪʘʣסʘʥ ײץʨʳʣʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨ ʟʘץʳʤʜʘʥʫ 

ʧʨʦʮʝʩʽʥʽש ʘʫʳʨʣʳסʳʥ ʞᴅʥʝ ʧʘʪʦʛʝʥʝʟʜʽש ʘʡץʳʥ ʥʝʢʨʦʪʠʢʘʣʳץ ʙʘסʳʪʳʥ ʩʠʧʘʪʪʘʡʜʳ (ʉʫʨʝʪ 

2). 

 

 
 

ʉʫʨʝʪ 2. ʂװʨʜʝʣʽ ʧʘʨʝʥʭʠʤʘʣʳץ ʜʝʩʪʨʫʢʮʠʷ ʙʝʣʛʽʣʝʨʽ ʙʘʨ ʩʘʟʘʥ ʙʘʫʳʨʳʥʳש 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ. 

ɹʦʷʫ: ʛʝʤʘʪʦʢʩʠʣʠʥ ʞᴅʥʝ ʵʦʟʠʥ Ĭ40 

 

ɹʽʨץʘʪʘʨ ʘʡʤʘץʪʘʨʜʘ ʞʘʩʫʰʘʣʳײץ ץʨʳʣʳʤʜʘʨʜʳש ʪʦʣʳץʪʘʡ ʙײʟʳʣʫʳ, ʞʘʩʫʰʘ 

ʤʝʤʙʨʘʥʘʣʘʨʳʥʳש ʪײʪʘʩʪʳסʳʥʳש ʞʦסʘʣʫʳ ʪʽʨʢʝʣʜʽ. ɻʝʧʘʪʦʮʠʪʪʝʨʜʝʥ ʪװʟʽʣʝʪʽʥ ʙʘʫʳʨ 

ʙʘʣʢʘʣʘʨʳ ʦʨʪʘʣʳץ ʚʝʥʘʣʘʨסʘ ץʘʪʳʩʪʳ ᴇʟʜʝʨʽʥʝ ʪᴅʥ ʨʘʜʠʘʣʜʳ ʙʘסʜʘʨʣʘʥʫʳʥ ʞʦסʘʣʪʳʧ, ʘʡץʳʥ 

ʜʝʟʦʨʛʘʥʠʟʘʮʠʷסʘ ײʰʳʨʘסʘʥ. ɹײʣ ײץʙʳʣʳʩ ʙʘʫʳʨ ʜʦʣʴʢʘʣʘʨʳʥʳץ שʘʣʳʧʪʳ 

ʘʨʭʠʪʝʢʪʦʥʠʢʘʩʳʥʳש ʙײʟʳʣסʘʥʳʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʛʦʤʝʦʩʪʘʟʜʳש ʘʡʪʘʨʣʳץʪʘʡ ʜᴅʨʝʞʝʜʝ 

ʙײʟʳʣʫʳʥ ʘʡסʘץʪʘʡʜʳ. ʉʠʥʫʩʦʠʜʘʣʴʜʳ ʢʘʧʠʣʣʷʨʣʘʨ ʤʝʥ ץʘʥ ʪʘʤʳʨʣʘʨʳʥʳש ʩʘשʳʣʘʫʣʘʨʳʥʳש 

ʢʝשʝʶʽ, ʦʣʘʨʜʘסʳ ץʘʙʳʥʫ ʞʘʩʫʰʘʣʘʨʳʥʳש ʠʥʬʠʣʴʪʨʘʮʠʷ ʦʰʘץʪʘʨʳʥʳש ʧʘʡʜʘ ʙʦʣʫʳ ʞᴅʥʝ ץʘʥ 

ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʞʠʥʘʣʫʳ ʨʝʘʢʪʠʚʪʽ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʜʘʤʳסʘʥʳʥ ʞᴅʥʝ ʳץʪʠʤʘʣ ʛʝʤʦʜʠʥʘʤʠʢʘʣʳץ 

ʙײʟʳʣʳʩʪʘʨʜʳש ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɹʘʫʳʨʜʳש ʧʝʨʠʬʝʨʠʷʣʳץ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʧʦʨʪʘʣʴʜʳ ʪʨʘʢʪʽʣʝʨʜʝ ץʘʥ 

ʪʘʤʳʨʣʘʨʳ ʤʝʥ ʜᴅʥʝʢʝʨ ʪʽʥ ʵʣʝʤʝʥʪʪʝʨʽ ʩʘץʪʘʣסʘʥʳʤʝʥ, ʪʽʥʥʽש ʧʣʘʩʪʠʥʢʘʣʳ ʞᴅʥʝ ʪʦʨʣʳ 

 ʘʥ ʙʘʫʳʨסʘʥ. ɻʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʤʝʥ ʙʦʷʣסʟʳʣײʪʘʡ ʜᴅʨʝʞʝʜʝ ʙץʡʳʤʜʘʩʫʳ ʘʡʪʘʨʣʳײ

ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨʳʥ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʧʘʨʝʥʭʠʤʘʜʘסʳ ʘʫʳʨ ʧʘʪʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʘʥʳץʪʘʜʳ. ʆʣʘʨ ʥʝʢʨʦʪʠʢʘʣʳץ ʞᴅʥʝ ʜʠʩʪʨʦʬʠʷʣʳץ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʳʧ, ʦʨʛʘʥʥʳש 

ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽש ʝʜᴅʫʽʨ ʪᴇʤʝʥʜʝʛʝʥʽʥ ʢᴇʨʩʝʪʝʜʽ. ɻʝʧʘʪʦʮʠʪʪʝʨʜʽש ʥʝʢʨʦʟʳ ʤʝʥ 

ʜʠʩʪʨʦʬʠʷʩʳ ץʘʣʳʧʪʳ ʪʨʘʙʝʢʫʣʷʨʣʳץ ʘʨʭʠʪʝʢʪʦʥʠʢʘʥʳש ʙײʟʳʣʫʳʤʝʥ, ʩʠʥʫʩʦʠʜʪʘʨʜʳש 

ʘʡץʳʥ ʢʝשʝʶʽʤʝʥ ʞᴅʥʝ ץʘʙʳʥʫ ʠʥʬʠʣʴʪʨʘʮʠʷʩʳʥʳש ʢװʰʝʶʽʤʝʥ ץʘʪʘʨ ʞװʨʜʽ. ɹײʣ ᴇʟʛʝʨʽʩʪʝʨ 

ʢʝʰʝʥʜʽ ʧʘʪʦʛʝʥʝʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʽ ʙʝʡʥʝʣʝʡʜʽ, ʦʥʳײץ שʨʘʤʳʥʘ ʞʘʩʫʰʘʣʘʨʜʳש ʪʽʢʝʣʝʡ 

ʟʘץʳʤʜʘʥʫʳ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʤʠʢʨʦʦʨʪʘʥʳש ʨʝʘʢʪʠʚʪʽ ʞʘʫʘʙʳ ʜʘ ʢʽʨʝʜʽ. 

ʆʩʳʥʜʘʡ ײץʨʳʣʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨ ʙʘʫʳʨ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽʥʽש ʜʘʤʫʳʥʘ ʞᴅʥʝ ʤʝʪʘʙʦʣʠʢʘʣʳץ 

 ʳʟʜʳשʳʜʘʥ ʘʩʘ ʤʘסʨײʪ ץʜʘʡ ʢʣʠʥʠʢʘʣʳסʣ ʞʘײʥʘʰʘʨʣʘʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ. ɹ שʳʟʤʝʪʪʝʨʜʽץ
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ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʦʣ ʘʫʨʫʜʳש ʙʦʣʞʘʤʳʥʘ ʞᴅʥʝ ʪʝʨʘʧʠʷʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ʪʘשʜʘʫסʘ 

ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʜʽ. ɼʝʛʝʥʤʝʥ, ʘʣʳʥסʘʥ ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨʜʘ ʘʡʪʘʨʣʳץʪʘʡ ʩʘʥʳ ʩʘץʪʘʣסʘʥ, 

ʷʜʨʦʣʘʨʳ ʙװʪʽʥ ʞᴅʥʝ ʫʣʴʪʨʘײץʨʳʣʳʤʜʳײ ץʡʳʤʜʘʩʫʳ ʙײʟʳʣʤʘסʘʥ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʘʥʳץʪʘʣʫʳ 

ʪʽʥʥʽש ʨʝʛʝʥʝʨʘʮʠʷסʘ ץʘʙʽʣʝʪʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ʄײʥʜʘʡ ʬʝʥʦʤʝʥ ʙʘʫʳʨ ʪʽʥʽʥʽש ʧʣʘʩʪʠʢʘʣʳץ 

 ʘʣʧʳʥʘץ ʜʘʡʳʥʜʘ ᴇʟʽʥ-ᴇʟʽסʟʝʪʫ ʞʘװʪʳʣʳ ʪץʳʤʜʘʫʰʳ ʬʘʢʪʦʨʣʘʨʜʳ ʫʘץʘʩʠʝʪʪʝʨʽʥ ʞᴅʥʝ ʟʘץ

ʢʝʣʪʽʨʫ ᴅʣʝʫʝʪʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʧʘʪʦʛʝʥʝʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʥʝʛʽʟʜʝʣʛʝʥ ʝʤʜʽʢ 

ʰʘʨʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʞʘסʜʘʡʳʥʜʘ ʙײʣ ʞʘʩʫʰʘʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʨʝʛʝʥʝʨʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʝ 

 .ʘʨʳסʤʢʽʥʜʽʛʽ ʞʦװʘʪʳʩʫ ʤץ

ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʘʫʳʨ ʤʦʨʬʦʣʦʛʠʷʩʳʥ ʙʘסʘʣʘʫʜʘ ʢʝʰʝʥʜʽ ʪᴅʩʽʣʜʽץ שʘʞʝʪʪʽʣʽʛʽʥ 

ʝʨʝʢʰʝ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʪᴅʩʽʣ ʜᴅʩʪװʨʣʽ ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ᴅʜʽʩʪʝʨʤʝʥ ץʘʪʘʨ, ʟʘʤʘʥʘʫʠ 

ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʤʝʥ ʞʘʩʫʰʘʣʳץ ʞᴅʥʝ ʩʫʙʞʘʩʫʰʘʣʳץ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ 

ʪʘʣʜʘʫʜʳץ שʦʩʳʤʰʘ ᴅʜʽʩʪʝʨʽʥ ץʘʤʪʫʳ ʪʠʽʩ. ᴄʩʽʨʝʩʝ, ʠʤʤʫʥʦʛʠʩʪʦʭʠʤʠʷʣʳץ ᴅʜʽʩʪʝʨʜʽ ץʦʣʜʘʥʫ 

ʘʧʦʧʪʦʟ, ʧʨʦʣʠʬʝʨʘʮʠʷ, ʞʘʩʫʰʘʣʳץ ʮʠʢʣ ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʞᴅʥʝ ץʘʙʳʥʫ ʬʘʢʪʦʨʣʘʨʳʥʳש 

ʵʢʩʧʨʝʩʩʠʷʩʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʥʘץʪʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɸʣ ʤʦʣʝʢʫʣʘʣʳץ-ʙʠʦʣʦʛʠʷʣʳץ 

ᴅʜʽʩʪʝʨ ï ʇʊʈ, ʩʝʢʚʝʥʠʨʣʝʫ, ʧʨʦʪʝʦʤʜʳץ ʪʘʣʜʘʫ ï ʞʘʩʫʰʘʣʳץ ᴇʣʽʤ ʤʝʥ ʨʝʛʝʥʝʨʘʮʠʷ 

ʧʨʦʮʝʩʪʝʨʽʥ ʨʝʪʪʝʡʪʽʥ ʥʘץʪʳ ʤʝʭʘʥʠʟʤʜʝʨʜʽ ʘʥʳץʪʘʫʜʘ, ʩʦʥʜʘʡ-ʘץ ʧʘʪʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʽש 

 .ʦʣʜʘʫ ʢᴇʨʩʝʪʝʜʽץ ʳʟʜʳשʳʥʜʘʫʜʘ ʤʘץʧʘʣ ʝʪʝʪʽʥ ʬʘʢʪʦʨʣʘʨʜʳ ʘʡץʜʝʫʽʥʝ ʳװ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙʘʫʳʨ ʪʽʥʽʥʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʤʦʣʝʢʫʣʘʣʳץ ʜʝשʛʝʡʜʝ ʢʝʰʝʥʜʽ 

ʟʝʨʪʪʝʣʫʽ ʧʘʨʝʥʭʠʤʘʥʳ ʙʘʨʳʥʰʘ ʩʘץʪʘʫ ʤʝʥ ʨʝʛʝʥʝʨʘʮʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʳʥʪʘʣʘʥʜʳʨʫסʘ 

ʙʘסʳʪʪʘʣסʘʥ ʞʘשʘ ʪʝʨʘʧʠʷʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʽש ʙʦʣʘʰʘסʳʥ ʘʰʘʜʳ. ɹײʣ ץʘʟʽʨʛʽ ʪʘשʜʘ 

ʙʘʫʳʨ ʘʫʨʫʣʘʨʳʥʳש ʞʦסʘʨʳ ʪʘʨʘʣʫʳ ʤʝʥ ʘʫʳʨ ʘסʳʤʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ, ʩʦʥʜʘʡ-ʘץ ʪʠʽʤʜʽ ʝʤʜʝʫ 

ᴅʜʽʩʪʝʨʽʥʽש ʰʝʢʪʝʫʣʽʛʽ ʞʘסʜʘʡʳʥʜʘ ʝʨʝʢʰʝ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊᴇʤʝʥʜʝʛʽ 1-ʢʝʩʪʝʜʝ ʥʝʢʨʦʪʠʢʘʣʳץ ʞᴅʥʝ ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʽ ʘʡץʳʥʜʘʣסʘʥ ʙʘʫʳʨ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʇʘʨʘʤʝʪʨʣʝʨ 

ʧʘʡʳʟʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʙʝʨʽʣʽʧ, ʤʠʢʨʦʩʢʦʧʪʳש ʢᴇʨʫ ᴇʨʽʩʽʥʜʝ ᴅʨʪװʨʣʽ ײץʨʳʣʳʤʜʳץ 

ʢʦʤʧʦʥʝʥʪʪʝʨʜʽװ שʣʝʩʽʥ ʙʝʡʥʝʣʝʡʜʽ. 

 

ʂʝʩʪʝ 1. ʉʘʟʘʥ ʙʘʫʳʨʳʥʳש ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ. 

 

 

ʂʝʩʪʝʜʝ ײʩʳʥʳʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʙʘʫʳʨ ʪʽʥʽʥʜʝʛʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש 

ʢʝʰʝʥʜʽ ʞᴅʥʝ ʩʘʥʜʳץ ʪײʨסʳʜʘʥ ʪʦʣʳץץʘʥʜʳ ʙʝʡʥʝʣʝʥʫʽʥ ʢᴇʨʩʝʪʝʜʽ. ʅʝʢʨʦʟʜʳץ ʘʡʤʘץʪʘʨʜʳש 

ʦʨʪʘʰʘ ʰʘʤʘʩʳ 35,7 Ñ 6,4% ײץʨʘʧ, ʧʘʨʝʥʭʠʤʘʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʙᴇʣʽʛʽʥʽש ʜʝʩʪʨʫʢʮʠʷסʘ 

 שʣ ʢᴇʨʩʝʪʢʽʰ ʙʘʫʳʨ ʪʽʥʽʥʜʝ ʢʝײʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹץʘʣʪסʵʣʝʤʝʥʪʪʝʨʽʥ ʞʦ ץʰʳʨʘʧ, ʞʘʩʫʰʘʣʳײ

ʘʫץʳʤʜʳ ʥʝʢʨʦʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʜʽש ʙʘʨ ʝʢʝʥʽʥ ʞᴅʥʝ ײץʨʳʣʳʤʜʳץ ʪײʪʘʩʪʳץʪʳש ʪʝʨʝש 

ʙײʟʳʣסʘʥʳʥ ʘʡסʘץʪʘʡʜʳ. ʄײʥʜʘʡ ʢᴇʣʝʤʜʽ ʟʘץʳʤʜʘʥʫʣʘʨ ʧʘʪʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳש 

ʘʫʳʨʣʳסʳʥʳש ʤʘʨʢʝʨʽ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ ʞᴅʥʝ ʦʨʛʘʥʥʳש ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʜʳץ 

ʛʦʤʝʦʩʪʘʟʳʥʳש ʘʡץʳʥ ʙײʟʳʣסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʄʦʨʬʦʤʝʪʨʠʷʣʳץ 

ʧʘʨʘʤʝʪʨ 

ʄᴅʥʽ 

(%) 
ʇʽʢʽʨʣʝʨ 

ʅʝʢʨʦʟʜʳץ ʘʡʤʘץʪʘʨ 

ʘʡʤʘסʳ 

35,7 ± 

6,4 

ɾʘʩʫʰʘʥʳש ʳʜʳʨʘʫʳ ʤʝʥ 

ʞʦסʘʣʫʳʥʳש ʢʝש ʘʫʤʘץʪʘʨʳ 

ʗʜʨʦʣʘʨʳ ʩʘץʪʘʣסʘʥ 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʧʘʡʳʟʳ 

42,5 ± 

5,1 

ʊʽʨʰʽʣʽʢʢʝ ץʘʙʽʣʝʪʪʽ 

ʞʘʩʫʰʘʣʘʨʜʳש ʩʘץʪʘʣʫʳʥ ʢᴇʨʩʝʪʝʜʽ 

ʇʠʢʥʦʟʜʳץ ʷʜʨʦʣʘʨʳ ʙʘʨ 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʧʘʡʳʟʳ 

18,3 ± 

3,7 

ᴆʣʽʤ ʞʘסʜʘʡʳʥʜʘסʳ ʞʘʩʫʰʘʣʘʨסʘ 

ʪᴅʥ 

ʂʝשʝʡʛʝʥ ʪʘʤʳʨ 

ʣʶʤʝʥʜʝʨʽʥʽש ʘʡʤʘסʳ 

22,1 ± 

4,2 

ʄʠʢʨʦʮʠʨʢʫʣʷʮʠʷʥʳש ʙײʟʳʣʫʳʥ 

ʢᴇʨʩʝʪʝʜʽ 

 ʘʙʳʥʫ ʠʥʬʠʣʴʪʨʘʮʠʷפ

ʘʡʤʘסʳ 

12,4 ± 

3,0 
ʈʝʘʢʪʠʚʪʽ ץʘʙʳʥʫʜʳש ʙʦʣʫʳ 
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ɸʣ, 42,5 Ñ 5,1% ʜʝשʛʝʡʽʥʜʝ ʪʽʨʢʝʣʛʝʥ ʩʘץʪʘʣסʘʥ ʷʜʨʦʣʘʨʳ ʙʘʨ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽװ שʣʝʩʽ 

ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙװʪʽʥʜʽʛʽʥ ʩʘץʪʘסʘʥ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ᴅʣʝʫʝʪʽ ʙʘʨ ᴇʤʽʨʰʝש ʞʘʩʫʰʘʣʘʨʜʳש 

 ᴅʣʝʫʝʪʽʥ ץʨʝʧʘʨʘʪʠʚʪʽʢ ʞᴅʥʝ ʨʝʛʝʥʝʨʘʮʠʷʣʳ שʣ ʩʘʥ ʙʘʫʳʨ ʪʽʥʽʥʽײʣʝʩʽʥ ʩʠʧʘʪʪʘʡʜʳ. ɹװ

ʘʡץʳʥʜʘʡʪʳʥ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʩʝʙʝʙʽ ʟʘץʳʤʜʘʥʙʘסʘʥ ʛʝʧʘʪʦʮʠʪʪʝʨ 

ʧʨʦʣʠʬʝʨʘʮʠʷסʘ ʞᴅʥʝ ʨʝʧʘʨʘʮʠʷ ʧʨʦʮʝʩʪʝʨʽʥʝ ץʘʙʽʣʝʪʪʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʧʘʪʦʛʝʥʜʽʢ 

ʬʘʢʪʦʨʣʘʨסʘ ץʘʨʩʳ ʪʽʥʥʽש ʙʝʡʽʤʜʝʣʫ ʤװʤʢʽʥʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, 18,3 Ñ 3,7% ʤᴇʣʰʝʨʽʥʜʝ ʘʥʳץʪʘʣסʘʥ ʧʠʢʥʦʪʠʢʘʣʳץ ʷʜʨʦʣʘʨʳ ʙʘʨ 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʽװ שʣʝʩʽ ʞʘʩʫʰʘʣʘʨʜʳש ʪʝʨʤʠʥʘʣʜʳ ᴇʣʽʤ ʩʘʪʳʩʳʥʜʘ ʪײʨסʘʥʳʥ ʘʡסʘץʪʘʡʜʳ. 

ʄײʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨ ʘʧʦʧʪʦʪʠʢʘʣʳץ ʤʝʭʘʥʠʟʤʜʝʨʤʝʥ ʜʝ, ʥʝʢʨʦʪʠʢʘʣʳץ ʧʨʦʮʝʩʪʝʨʤʝʥ ʜʝ 

ʰʘʨʪʪʘʣʫʳ ʳץʪʠʤʘʣ. ɹײʣ ʢᴇʨʩʝʪʢʽʰʪʽש ʘʨʪʫʳ ʞʘʩʫʰʘʣʳץ ʜʝשʛʝʡʜʝ ʜʝʩʪʨʫʢʮʠʷʥʳש ʙʝʣʩʝʥʜʽ 

 ʨʜʝװʪ ץʳʥ ʩʘʥʜʳסʳʥʜʳʣʳץʘʡ שʳʤʜʘʥʫʜʳץʟʘ ץʜʝʫʽʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʤʦʨʬʦʣʦʛʠʷʣʳװ

ʜᴅʣʝʣʜʝʡʜʽ. 

ɿʝʨʪʪʝʣʛʝʥ ʘʡʤʘץʪʳ22,1 ש Ñ 4,2% ʙᴇʣʽʛʽʥ ײץʨʘʡʪʳʥ ʢʝשʝʡʛʝʥ ץʘʥ ʪʘʤʳʨʣʘʨʳʥʳש 

ʩʘשʳʣʘʫʣʘʨʳ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷʣʳץ ʙײʟʳʣʳʩʪʘʨʜʳש ʙʘʨ ʝʢʝʥʽʥ ʙʽʣʜʽʨʝʜʽ. ʄײʥʜʘʡ ᴇʟʛʝʨʽʩʪʝʨ 

 ,ʫʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʦʣʳʧץʘʫʳʪ ץʧʨʦʮʝʩʪʝʨʤʝʥ ʞᴅʥʝ ʛʝʤʦʜʠʥʘʤʠʢʘʣʳ ץʘʙʳʥʫʣʳץ

ʩʠʥʫʩʦʠʜʪʘʨ ʤʝʥ ʢʘʧʠʣʣʷʨʣʘʨʜʳש ʢʝשʝʶʽʥʝ, ץʘʥ ʘסʳʤʳʥʳש ʙʘʷʫʣʘʫʳʥʘ, ʤʝʪʘʙʦʣʠʟʤʜʽʢ 

ʘʣʤʘʩʫʜʳש ʙײʟʳʣʫʳʥʘ ʞᴅʥʝ ʛʠʧʦʢʩʠʷʥʳש ʜʘʤʫʳʥʘ ᴅʢʝʣʝʜʽ. ɹײʣ ʬʘʢʪʦʨʣʘʨ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʙʘʫʳʨ 

ʪʽʥʽʥʽש ʟʘץʳʤʜʘʥʫʳʥ ʪʝʨʝשʜʝʪʽʧ, ʧʘʪʦʣʦʛʠʷʣʳװ ץʜʝʨʽʩʪʽװ שʜʝʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

 ʣײʪʘʣʜʳ. ɹץʢᴇʣʝʤʽ ʦʨʪʘʰʘ 12,4 Ñ 3,0% ʰʘʤʘʩʳʥʜʘ ʘʥʳ שʠʥʬʠʣʴʪʨʘʮʠʷʥʳ ץʘʙʳʥʫʣʳפ

ʢᴇʨʩʝʪʢʽʰ ʠʤʤʫʥʜʳץ-ץʘʙʳʥʫʣʳץ ʞʘʫʘʧʪʳש ʘʡץʳʥʜʳʣʳסʳʥ ʙʽʣʜʽʨʝʜʽ ʞᴅʥʝ ʧʘʨʝʥʭʠʤʘʜʘ 

ʣʝʡʢʦʮʠʪʘʨʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʞʠʥʘץʪʘʣʫʳʥ ʩʠʧʘʪʪʘʡʜʳ. ʄײʥʜʘʡ ײץʙʳʣʳʩ ʘסʟʘʥʳש 

ʟʘץʳʤʜʘʥʫסʘ ʬʠʟʠʦʣʦʛʠʷʣʳץ ʞʘʫʘʧ ʙʝʨʫʽʥ ʢᴇʨʩʝʪʽʧ, ᴅʨʽ ץʘʨʘʡ ʜʝʛʝʥʝʨʘʪʠʚʪʽʢ ʞᴅʥʝ 

ʥʝʢʨʦʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʤʦʨʬʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʣʝʨʽ ʙʘʫʳʨ ʪʽʥʽʥʽש ʘʡץʳʥ 

ʟʘץʳʤʜʘʥסʘʥʳʥ, ʙʽʨʘץ ʩʦʥʳʤʝʥ ץʘʪʘʨ ᴇʤʽʨʰʝשʜʽʛʽʥ ʩʘץʪʘסʘʥ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʝʣʝʫʣʽ ʙᴇʣʽʛʽʥʽש 

ʙʘʨ ʝʢʝʥʽʥ ʩʘʥʜʳץ ʪײʨסʳʜʘ ʜᴅʣʝʣʜʝʡʜʽ. ɹײʣ ʜʝʨʝʢʪʝʨʜʽש ʜʠʘʛʥʦʩʪʠʢʘʣʳץ ʞᴅʥʝ ʧʨʦʛʥʦʩʪʠʢʘʣʳץ 

ʤʘשʳʟʳ ʟʦʨ: ʦʣʘʨ ʧʘʪʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʽש ʘʫʳʨʣʳץ ʜᴅʨʝʞʝʩʽʥ ʙʘסʘʣʘʫסʘ, ʦʨʛʘʥʥʳש 

ʨʝʛʝʥʝʨʘʮʠʷʣʳץ ᴅʣʝʫʝʪʽʥ ʘʡץʳʥʜʘʫסʘ ʞᴅʥʝ ʝʤʜʽʢ ʪᴅʩʽʣʜʝʨʜʽ ʙʝʡʽʤʜʝʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʙʘʫʳʨ ʪʽʥʽʥʜʝʛʽ ײץʨʳʣʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨʜʽ ʢʝʰʝʥʜʽ 

ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʜʽש ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ, ʙײʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʪʝʨʘʧʠʷʥʳ ʜײʨʳʩ 

ʞʦʩʧʘʨʣʘʫסʘ ʞᴅʥʝ ʦʥʳש ʥᴅʪʠʞʝʣʽʣʽʛʽʥ ʘʨʪʪʳʨʫסʘ ʥʝʛʽʟ ʙʦʣʘʜʳ. 

 ץʘʥ ʧʘʪʦʣʦʛʠʷʣʳסʪʘʣʜʘʫ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨ ץʨʛʽʟʽʣʛʝʥ ʤʦʨʬʦʤʝʪʨʠʷʣʳװʦʨʳʪʳʥʜʳ. ɾפ

ʞʘסʜʘʡʜʘ ʙʘʫʳʨʜʳש ʤʦʨʬʦʣʦʛʠʷʣʳײץ ץʨʳʣʳʤʳʥʜʘ ʘʡץʳʥ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʙʘʨ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʪʽ, 

ʙײʣ ʦʨʛʘʥʥʳש ʝʣʝʫʣʽ ʜʝשʛʝʡʜʝ ʟʘץʳʤʜʘʥסʘʥʳʥ ʞᴅʥʝ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʣʳץ ᴇʣʽʤʥʽװ שʜʝʤʝʣʽ 

 ץʳʤʜʳ ʥʝʢʨʦʟʜʳץʘʫ שʘʥ ʢʝסʘʤʪʳץ ʳʥסʜʝʨʽʩʽʥ ʜᴅʣʝʣʜʝʡʜʽ. ʆʨʪʘʰʘ ʝʩʝʧʧʝʥ 35,7% ʪʽʥ ʘʫʤʘװ

ʘʡʤʘץʪʘʨ ʧʘʨʝʥʭʠʤʘʥʳש ʪʝʨʝש ʜʝʩʪʨʫʢʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʙʝʡʥʝʣʝʡʜʽ ʞᴅʥʝ ʙʘʫʳʨʜʳש 

  .ʟʳʣʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽײʪʘʡ ʙץʘʡʪʘʨʣʳ שʳʥʳסʪʘʩʪʳײʪ ץʬʫʥʢʮʠʦʥʘʣʜʳ-ץʨʳʣʳʤʜʳײץ

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʩʘץʪʘʣסʘʥ ʷʜʨʦʣʘʨʳ ʙʘʨ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʝʜᴅʫʽʨ װʣʝʩʽ ð ʞʘʣʧʳ 

ʞʘʩʫʰʘʣʳץ ʧʦʧʫʣʷʮʠʷʥʳ40% ש-ʜʘʥ ʘʩʪʘʤʳ ð ʪʽʨʢʝʣʫʽ, ʙʘʫʳʨʜʘ ʨʝʛʝʥʝʨʘʮʠʷ ʤʝʥ 

 ץʞʘʩʫʰʘʣʳ שʘʤʪʘʤʘʩʳʟ ʝʪʝ ʘʣʘʪʳʥ ᴇʤʽʨʰʝץ ʘʣʧʳʥʘ ʢʝʣʫʜʽץ ץʬʫʥʢʮʠʦʥʘʣʜʳ-ץʨʳʣʳʤʜʳײץ

ʨʝʟʝʨʚʪʽש ʙʘʨ ʝʢʝʥʽʥ ʘʡסʘץʪʘʡʜʳ. 

ʇʠʢʥʦʪʠʢʘʣʳץ ʷʜʨʦʣʘʨʜʳש ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʘʥʳץʪʘʣʫʳ ʞʘʩʫʰʘʣʳץ ᴇʣʽʤʥʽש ʙʝʣʩʝʥʜʽ 

ʞװʨʽʧ ʞʘʪץʘʥʳʥ ʢᴇʨʩʝʪʽʧ, ʟʘץʳʤʜʘʥʫʜʳװ שʜʝʤʝʣʽ ʩʠʧʘʪʳʥ ʘʡץʳʥ ʙʝʡʥʝʣʝʡʜʽ. ʊʘʤʳʨʣʳץ 

ʩʘשʳʣʘʫʣʘʨʜʳש ʝʣʝʫʣʽ ʪװʨʜʝ ʢʝשʝʶʽ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷʥʳש ʙײʟʳʣʳʩʪʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ, ʦʣ ᴇʟ 

ʢʝʟʝʛʽʥʜʝ ʪʽʥʜʽʢ ʧʝʨʬʫʟʠʷʥʳש ʪᴇʤʝʥʜʝʫʽʥʝ ʞᴅʥʝ ʟʘץʳʤʜʘʫʰʳ ʬʘʢʪʦʨʣʘʨʜʳש ᴅʨʽ ץʘʨʘʡ 

ʢװʰʝʶʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. פʘʙʳʥʫʣʳץ ʠʥʬʠʣʴʪʨʘʮʠʷʥʳש ʘʥʳץʪʘʣʫʳ ʠʤʤʫʥʜʳץ-ץʘʙʳʥʫʣʳץ 

ʨʝʘʢʮʠʷʥʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽ ʞᴅʥʝ ʦʥʳש ʧʘʪʦʛʝʥʝʟ ʙʝʥ ʜʝʩʪʨʫʢʪʠʚʪʽʢ ᴇʟʛʝʨʽʩʪʝʨʜʽש 

ʜʘʤʫʳʥʜʘסʳ ʪʽʢʝʣʝʡ ʨᴇʣʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ɸʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʫʳʨ ʟʘץʳʤʜʘʥʫʳʥʳש ʘʫʳʨʣʳץ ʜᴅʨʝʞʝʩʽʥ, ʩʦʥʜʘʡ-ʘץ ʦʥʳש 

 ץʣ ʜʝʨʝʢʪʝʨ ʢʣʠʥʠʢʘʣʳײʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹװʘ ʤסʘʣʘʫסʨʜʝ ʙʘװʘʣʧʳʥʘ ʢʝʣʫ ᴅʣʝʫʝʪʽʥ ʢʝʰʝʥʜʽ ʪץ

ʪᴅʞʽʨʠʙʝʜʝ ʘʫʨʫ ʩʘʪʳʣʘʨʳʥ ʥʘץʪʳ ʘʡץʳʥʜʘʫ ʞᴅʥʝ ʝʤʜʝʫ ʪʘʢʪʠʢʘʩʳʥ ʜײʨʳʩ ʪʘשʜʘʫ װʰʽʥ 

ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 
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ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʙʘʫʳʨʜʳש ʞʘסʜʘʡʳʥ ʞᴅʥʝ ʘʫʨʫʜʳש ʙʦʣʞʘʤʳʥ ʥʝײסʨʣʳʤ ʜᴅʣ 

ʙʘסʘʣʘʫ ʤʘץʩʘʪʳʥʜʘ ʤʦʨʬʦʣʦʛʠʷʣʳץ, ʤʦʣʝʢʫʣʘʣʳץ ʞᴅʥʝ ʬʫʥʢʮʠʦʥʘʣʜʳץ ᴅʜʽʩʪʝʨʜʽ ʙʽʨʽʢʪʽʨʝʪʽʥ 

ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʫ ʪᴅʩʽʣʜʝʨʽʥ ʦʜʘʥ ᴅʨʽ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. 

ʊװʡʽʥ 

1. ʄʦʨʬʦʤʝʪʨʠʷʣʳץ ʪʘʣʜʘʫ ʙʘʫʳʨ ʧʘʨʝʥʭʠʤʘʩʳʥʳש ʘʫʳʨ ʟʘץʳʤʜʘʥʫʳʥ ʢᴇʨʩʝʪʝʪʽʥ 

ʘʡץʳʥ ʥʝʢʨʦʟ ʘʫʤʘסʳʥ (35,7 Ñ 6,4%) ʘʥʳץʪʘʜʳ. ʉʦʥʳʤʝʥ ʙʽʨʛʝ ʩʘץʪʘʣסʘʥ ʷʜʨʦʣʘʨʳ ʙʘʨ 

ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʝʣʝʫʣʽ װʣʝʩʽ (42,5 Ñ 5,1%) ʪʽʨʢʝʣʽʧ, ʨʝʛʝʥʝʨʘʮʠʷסʘ ץʘʙʽʣʝʪʪʽ ᴇʤʽʨʰʝש 

ʞʘʩʫʰʘʣʳץ ʧʫʣʜʳש ʙʘʨ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ. 

2. ʇʠʢʥʦʪʠʢʘʣʳץ ʷʜʨʦʣʘʨʳ ʙʘʨ ʛʝʧʘʪʦʮʠʪʪʝʨʜʽש ʞʦסʘʨʳ װʣʝʩʽ (18,3 Ñ 3,7%) 

ʞʘʩʫʰʘʣʳץ ᴇʣʽʤ װʜʝʨʽʩʽʥʽש ʙʝʣʩʝʥʜʽ ʞװʨʽʧ ʞʘʪץʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. ʉʦʩʫʜʪʳץ ʩʘשʳʣʘʫʣʘʨʜʳש 

ʢʝשʝʶʽ (22,1 Ñ 4,2%) ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷʥʳש ʙײʟʳʣʳʩʳʥ ʙʝʡʥʝʣʝʡʜʽ, ʦʣ ʛʠʧʦʢʩʠʷʥʳש ʜʘʤʫʳʥʘ 

ʞᴅʥʝ ʟʘץʳʤʜʘʥʫʜʳש ʢװʰʝʶʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ. 

-ץʳʥ ʠʤʤʫʥʜʳץʪʘʣʫʳ ʘʡץʘʥʳ (Ñ 3,0% 12,4) שʠʥʬʠʣʴʪʨʘʮʠʷʥʳ ץʘʙʥrʫʣʳפ .3

 ʜʠʥʘʤʠʢʘʩʳʥʘ ʪʽʢʝʣʝʡ שʜʝʨʽʩʪʽװ ץʙʘʨ ʝʢʝʥʽʥ ʜᴅʣʝʣʜʝʡʜʽ, ʦʣ ʧʘʪʦʣʦʛʠʷʣʳ שʞʘʫʘʧʪʳ ץʘʙʳʥʫʣʳץ

ᴅʩʝʨ ʝʪʝʜʽ. ɾװʨʛʽʟʽʣʛʝʥ ʢʝʰʝʥʜʽ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʪʘʣʜʘʫ ʙʘʫʳʨ ʟʘץʳʤʜʘʥʫ ʜᴅʨʝʞʝʩʽʥ ʞᴅʥʝ 

ʦʥʳץ שʘʣʧʳʥʘ ʢʝʣʫ ᴅʣʝʫʝʪʽʥ ʙʘסʘʣʘʫʜʳש ʤʘשʳʟʜʳ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙײʣ ʝʤʜʝʫ 

ʩʪʨʘʪʝʛʠʷʩʳʥ ʪʘשʜʘʫʜʘ ʝʩʢʝʨʽʣʫʽ ʪʠʽʩ.  
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ʄʈʅʊʀ (87.26.25) 

ɼɽɻʈɸɼɸʎʀʗ ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ʀ ʕʂʆʃʆɻʀʏɽʉʂɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ 

ʎɽʅʊʈɸʃʔʅʆʁ ɸɿʀʀ ɺ ʋʉʃʆɺʀʗʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀɿʄɽʅɽʅʀʁ 

M. Kurambaeva1* , Sh. Murodov 2 
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Tashkent, Uzbekistan 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʝʛʨʘʜʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, 

ʚʳʟʚʘʥʥʘʷ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʫʪʨʘʪʳ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʠʜʦʚ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʵʢʦʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʠ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʝʨʳ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʨʝʩʫʨʩʘʤʠ, ʘʜʘʧʪʘʮʠʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʠʟʤʝʥʝʥʠʷʤ ʠ ʠʥʪʝʛʨʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ð ʨʝʛʠʦʥ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʵʥʜʝʤʠʟʤʘ, ʫʷʟʚʠʤʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʠ 

ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʚ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʆʜʥʘʢʦ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ, 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʝʜʫʪ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʫʛʨʦʟʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ, 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʭʨʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, 

ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʥʝʜʨʝʥʠʝ ʟʝʣʝʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʳ ʧʦʜʭʦʜʳ ʢ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ: 

ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʝ-ʠʥʪʨʦʜʫʢʮʠʷ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, 

ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ, ʨʘʟʚʠʪʠʝ ʵʢʦ-ʧʨʦʩʚʝʱʝʥʠʷ, ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʤʝʭʘʥʠʟʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʎɸ, ʜʝʛʨʘʜʘʮʠʷ, ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʵʢʦ-ʩʠʩʪʝʤʥʳʝ 

ʨʝʩʫʨʩʳ, ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʵʥʜʝʤʠʟʤ, ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʦʭʨʘʥʷʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʨʝ-ʠʥʪʨʦʜʫʢʮʠʷ, ʤʦʥʠʪʦʨʠʥʛ.  
 
ɺʚʝʜʝʥʠʝ 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ (ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ, ʂʳʨʛʳʟʩʪʘʥ, ʊʘʜʞʠʢʠʩʪʘʥ, ʊʫʨʢʤʝʥʠʩʪʘʥ) - 

ʨʝʛʠʦʥ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʠ ʙʠʦʤʦʚ: ʦʪ ʚʳʩʦʢʦʛʦʨʠʡ ʊʷʥʴ-ʐʘʥʴ ʠ ʇʘʤʠʨʘ ʜʦ 

ʧʫʩʪʳʥʴ (ʂʳʟʳʣʢʫʤ, ʂʘʨʘʢʫʤ) ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ ɸʤʫʜʘʨʴʠ ʠ ʉʳʨʜʘʨʴʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʨʦʚʳʡ 

ʢʣʠʤʘʪ, ʨʝʛʠʦʥ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʩʦʙʝʥʥʦ ʬʣʦʨʳ, ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʜʝʤʠʯʥʳʭ ʪʘʢʩʦʥʦʚ. ʇʦ ʦʮʝʥʢʘʤ, ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʠʟʚʝʩʪʥʦ ʦʢʦʣʦ 27 000 ʚʠʜʦʚ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʟ ʥʠʭ ~11 000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ~15 600 ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, (biofin.org). ɺ 

ʦʪʥʦʰʝʥʠʠ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ ʋʟʙʝʢʠʩʪʘʥʘ ʦʢʦʣʦ 

4 222 ʚʠʜʘ, ʠʟ ʢʦʪʦʨʳʭ ~301 ʵʥʜʝʤʠʯʥʳʡ ʚʠʜ, (MDPI). ʆʜʥʘʢʦ ʵʪʦʪ ʙʦʛʘʪʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʬʦʥʜ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʟ-ʟʘ ʫʩʢʦʨʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʚʝʜʫʪ ʢ ʜʝʛʨʘʜʘʮʠʠ 

ʵʢʦʩʠʩʪʝʤ, ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʣʠʷʝʪ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʛʠʦʥʘ ʠ ʝʛʦ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʙʣʝʤʳ ʜʣʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ 

ʎɸ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʧʨʠʯʠʥʳ ʜʝʛʨʘʜʘʮʠʠ, ʠ ʧʨʝʜʣʦʞʠʤ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ ʟʘʱʠʪʳ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʇʨʦʙʣʝʤʳ ʜʝʛʨʘʜʘʮʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʠ ʨʝʞʠʤʘ ʦʩʘʜʢʦʚ ʠ 

ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘʙʣʶʜʘʝʪʩʷ: 

- ʋʩʳʭʘʥʠʝ ʠ ʩʦʢʨʘʱʝʥʠʝ ʣʝʜʥʠʢʦʚ ʚ ʛʦʨʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʨʝʯʥʳʭ ʩʪʦʢʦʚ 

ʠ ʩʥʠʞʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 
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- ʋʩʠʣʝʥʠʝ ʟʘʩʫʰʣʠʚʦʩʪʠ ʠ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʦʧʫʩʪʳʥʠʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʡ. 

- ʅʘʨʫʰʝʥʠʝ ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʫʪʝʡ ʞʠʚʦʪʥʳʭ ʠ ʩʤʝʱʝʥʠʝ ʘʨʝʘʣʦʚ ʚʠʜʦʚ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʀʥʪʝʥʩʠʚʥʦʝ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʳʧʘʩ ʩʢʦʪʘ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʜʝʛʨʘʜʘʮʠʠ ʧʘʩʪʙʠʱ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

- ʋʚʝʣʠʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʟʝʤʝʣʴ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʘʨʛʦ-ʪʝʭʥʦʣʦʛʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʧʦʯʚ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

- ʏʨʝʟʤʝʨʥʦʝ ʚʦʜʦʟʘʙʦʨʩʪʚʦ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʠʨʨʠʛʘʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʠʙʝʣʠ ʚʦʜʥʳʭ ʠ ʧʨʠʙʨʝʞʥʳʭ ʚʠʜʦʚ. 

- ɹʨʘʢʦʥʴʝʨʩʪʚʦ ʠ ʥʝʟʘʢʦʥʥʳʡ ʩʙʦʨ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʚʝʜʝʪ ʢ ʩʦʢʨʘʱʝʥʠʶ 
ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʋʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤ: 

- ʉʥʠʞʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. 

- ʋʤʝʥʴʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʨʝʟ 

ʧʦʪʝʨʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʝʩʫʨʩʘ. 

- ɺʝʜʫʪ ʢ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ - ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ, ʤʠʛʨʘʮʠʠ 

ʥʘʩʝʣʝʥʠʷ, ʢʦʥʬʣʠʢʪʘʤ ʟʘ ʨʝʩʫʨʩʳ. 

- ʋʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢʠ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ (ʥʘʚʦʜʥʝʥʠʷ, ʟʘʩʫʭʠ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ). 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ (ʚʳʟʦʚʳ) ʜʣʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʨʝʛʠʦʥʘ 

ʋʛʨʦʟʘ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʘʨʝʘʣʦʚ ʫ ʬʘʫʥʳ 

1. ʉʥʝʞʥʳʡ ʙʘʨʩ (Panthera uncia)  
ʕʪʦʪ ʚʠʜ ʩʯʠʪʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʟʜʦʨʦʚʴʷ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʉʦʢʨʘʱʝʥʠʝ ʘʨʝʘʣʘ, 

ʬʨʘʛʤʝʥʪʘʮʠʷ, ʢʦʥʬʣʠʢʪʳ ʩ ʧʘʩʪʫʭʘʤʠ ʠ ʙʨʘʢʦʥʴʝʨʩʪʚʦ ð ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʜʣʷ ʙʘʨʩʦʚ.  

2. ɼʞʝʡʨʘʥ (Gazella subgutturosa) 
ɼʘʚʣʝʥʠʝ ʦʭʦʪʳ, ʧʦʪʝʨʷ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʪʝʧʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʢʦʥʢʫʨʝʥʮʠʷ ʩ 

ʜʦʤʘʰʥʠʤʠ ʢʦʧʳʪʥʳʤʠ ð ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ. 

3. ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ (Branta ruficollis) 
ʕʪʦʪ ʤʠʛʨʠʨʫʶʱʠʡ ʚʦʜʦʧʣʘʚʘʶʱʠʡ ʚʠʜ ʟʘʚʠʩʠʪ ʦʪ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ. 

ʉʦʢʨʘʱʝʥʠʝ ʠ ʜʝʛʨʘʜʘʮʠʷ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʠ ʨʝʢ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʧʣʦʪʠʥ ʧʨʠʚʦʜʠʪ ʢ ʫʪʨʘʪʝ ʤʝʩʪ ʛʥʝʟʜʦʚʘʥʠʷ. 

4. ɹʫʭʘʨʩʢʠʡ ʦʣʝʥʴ (Bukhara deer, Cervus elaphus bactrianus) 
ɿʘʚʠʩʠʪ ʦʪ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ ʠ ʟʘʣʠʚʥʳʭ ʣʝʩʥʳʭ ʧʦʣʦʩ (ʪʫʛʘʠ). ʈʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʵʪʠʭ 

ʣʝʩʦʚ ʠʟ-ʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʛʨʦʞʘʝʪ ʚʳʞʠʚʘʥʠʶ ʵʪʦʛʦ ʧʦʜʚʠʜʘ. 

5. ʄʘʣʳʝ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʘʤʬʠʙʠʡ ʠ ʨʝʧʪʠʣʠʡ 
ʅʘʧʨʠʤʝʨ, Turkestanian salamander (Hynobius turkestanicus) ʠʟʚʝʩʪʝʥ ʣʠʰʴ ʧʦ 

ʝʜʠʥʠʯʥʳʤ ʥʘʭʦʜʢʘʤ ʠ, ʚʦʟʤʦʞʥʦ, ʫʞʝ ʚʳʤʝʨ.  ʉʨʝʜʠ ʨʝʧʪʠʣʠʡ ʤʥʦʛʦ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ, 

ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʨʝʜʳ ʠ ʤʠʢʨʦʢʣʠʤʘʪʫ. 

6. ʇʠʢʠ (ʥʘʧʨ. Turkestan red pika, Ochotona rutila) 
ʍʦʪʷ ʵʪʦʪ ʚʠʜ ʥʝ ʢʨʠʪʠʯʝʩʢʠ ʫʷʟʚʠʤ ʧʦ IUCN, ʣʦʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʤʦʛʫʪ ʩʪʨʘʜʘʪʴ ʦʪ 

ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ʫʤʝʥʴʰʝʥʠʷ ʩʚʷʟʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʳ ʬʣʦʨʳ:  

ʨʝʜʢʠʝ ʚʠʜʳ, ʠʩʯʝʟʘʶʱʠʝ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʜʠʢʦʨʘʩʪʫʱʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʢʫʣʴʪʫʨʥʳʭ 

ʨʘʩʪʝʥʠʡ 

1. ʕʥʜʝʤʠʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʨʝʣʠʢʪʦʚʳʝ ʚʠʜʳ ɺ ʬʣʦʨʝ ʋʟʙʝʢʠʩʪʘʥʘ ~8 % ʚʠʜʦʚ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʵʥʜʝʤʠʯʥʳʤʠ. ʈʝʣʠʢʪʦʚʳʝ ʚʠʜʳ (ʥʘʧʨʠʤʝʨ, ʪʫʨʘʥʩʢʘʷ ʙʝʨʸʟʘ, 

ʨʘʟʣʠʯʥʳʝ ʵʥʜʝʤʠʯʥʳʝ ʢʫʩʪʘʨʥʠʢʠ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ) ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʠʟ-ʟʘ 

ʤʝʜʣʝʥʥʦʛʦ ʨʦʩʪʘ, ʫʟʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʠʰ ʠ ʥʠʟʢʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʤʠʛʨʘʮʠʠ. 
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2. ɼʠʢʦʨʘʩʪʫʱʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ (Wild Relatives of 

Cultivated Plants, WRCP) ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʝʟʝʨʚʝ ʜʣʷ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ɺ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 202 ʚʠʜʘ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʦʜʩʪʚʝʥʥʠʢʦʚ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ (ʚ 24 ʩʝʤʴʷʭ). ʕʪʠ ʚʠʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʘʚʣʝʥʠʶ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʨʘʟʨʳʚʘ ʧʦʧʫʣʷʮʠʡ. 

3. ʋʥʠʯʪʦʞʝʥʠʝ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ (ʪʫʛʘʝʚ), ʧʨʠʙʨʝʞʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʣʝʩʘ ʚʜʦʣʴ ʨʝʢ ɸʤʫʜʘʨʴʷ ʠ ʉʳʨʜʘʨʴʠ, ʛʜʝ ʨʘʟʚʠʪʠʝ ʠʨʨʠʛʘʮʠʠ, 

ʚʦʜʦʟʘʙʦʨʦʚ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʧʨʠʚʦʜʷʪ ʢ ʦʩʫʰʝʥʠʶ ʠ ʜʝʛʨʘʜʘʮʠʠ. 

4. ʆʧʫʩʪʳʥʠʚʘʥʠʝ, ʵʨʦʟʠʷ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ ʠ ʩʦʣʦʥʯʘʢʠ ɺ ʩʫʭʠʭ ʨʘʡʦʥʘʭ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʥʘʨʫʰʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʵʨʦʟʠʷ ʚʝʪʨʦʤ ʠ ʚʦʜʦʡ ʧʨʠʚʦʜʷʪ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʫʤʝʥʴʰʝʥʠʶ ʩʚʷʟʥʦʩʪʠ, ʫʪʨʘʪʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

5. ʀʥʚʘʟʠʚʥʳʝ ʚʠʜʳ ʠ ʩʦʨʥʷʢʠ ɺʥʝʜʨʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ, ʦʩʦʙʝʥʥʦ 

ʘʛʨʝʩʩʠʚʥʳʭ ʩʦʨʥʷʢʦʚ, ʤʦʞʝʪ ʚʳʪʝʩʥʷʪʴ ʤʝʩʪʥʳʝ ʚʠʜʳ, ʥʘʨʫʰʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

6. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʟʤʝʥʝʥʠʝ ʦʩʘʜʢʦʚ ʠ 

ʨʝʞʠʤʦʚ ʪʘʷʥʠʷ ʩʥʝʛʦʚ ʚʣʠʷʝʪ ʢʘʢ ʥʘ ʬʣʦʨʫ, ʪʘʢ ʠ ʥʘ ʬʘʫʥʫ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʠʜʳ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʩʪʨʝʩʩʘʤ ʠ ʚʣʘʞʥʦʩʪʠ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʦʩʥʦʚʫ ʘʥʘʣʠʟʘ ʣʝʛʣʠ ʜʘʥʥʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʵʢʦʣʦʛʠʠ ʋʟʙʝʢʠʩʪʘʥʘ, 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʢʣʘʜʘ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ (2023), ʘ ʪʘʢʞʝ ʦʪʯʝʪʳ ʄʉʆʇ (IUCN), 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦ ʦʭʨʘʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʦʚ GEF ʠ UNDP, ʘ ʪʘʢʞʝ ʧʫʙʣʠʢʘʮʠʡ ʥʘʫʯʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʨʝʛʠʦʥʘ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ, ʧʦʣʝʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʫʛʨʦʟ ʠ 

ʧʦʪʝʥʮʠʘʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʫʛʨʦʟʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʋʟʙʝʢʠʩʪʘʥʘ 

 

ʋʛʨʦʟʘ ʇʨʠʯʠʥʘ ʇʦʩʣʝʜʩʪʚʠʷ 

ʆʧʫʩʪʳʥʠʚʘʥʠʝ 
ʀʨʨʠʛʘʮʠʷ, ʚʳʨʫʙʢʘ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʉʥʠʞʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ 

ʀʟʤʝʥʝʥʠʝ ʚʦʜʥʳʭ 

ʨʝʞʠʤʦʚ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ɻʕʉ, 

ʚʦʜʦʟʘʙʦʨ 
ɻʠʙʝʣʴ ʚʦʜʥʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ 

ʋʨʙʘʥʠʟʘʮʠʷ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʈʦʩʪ ʥʘʩʝʣʝʥʠʷ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʌʨʘʛʤʝʥʪʘʮʠʷ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ 

ɿʘʛʨʷʟʥʝʥʠʝ 
ɸʛʨʦʭʠʤʠʢʘʪʳ, 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ 
ʊʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʠʜʳ 

 

ʊʘʙʣʠʮʘ 2 ï ʋʷʟʚʠʤʳʝ ʚʠʜʳ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʎɸ ʠ ʦʩʥʦʚʥʳʝ ʫʛʨʦʟʳ 

 

ɺʠʜ ʈʝʛʠʦʥ 

ʂʘʪʝʛʦʨʠʷ 

ʫʛʨʦʟʳ 

(ʄʉʆʇ) 

ʆʩʥʦʚʥʳʝ 

ʫʛʨʦʟʳ 

ɼʞʝʡʨʘʥ (Gazella 

subgutturosa) 

ʂʘʟʘʭʩʪʘʥ, 

ʋʟʙʝʢʠʩʪʘʥ 
ʋʷʟʚʠʤʳʡ (VU) 

ɹʨʘʢʦʥʴʝʨʩʪʚʦ, 

ʧʦʪʝʨʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

ʉʥʝʞʥʳʡ ʙʘʨʩ (Panthera 

uncia) 

ʊʷʥʴ-ʐʘʥʴ, 

ʇʘʤʠʨ 
ʋʷʟʚʠʤʳʡ (VU) 

ʋʥʠʯʪʦʞʝʥʠʝ ʘʨʝʘʣʘ, 

ʢʦʥʬʣʠʢʪʳ ʩ ʣʶʜʴʤʠ 
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ʊʫʨʢʝʩʪʘʥʩʢʘʷ ʘʨʯʘ (Juniperus 

turkestanica) 

ɺʩʝ ʩʪʨʘʥʳ 

ʨʝʛʠʦʥʘ 
ʋʷʟʚʠʤʳʡ (VU) 

ɿʘʛʦʪʦʚʢʘ ʜʨʝʚʝʩʠʥʳ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʩʪʨʝʩʩʳ 

ʊʫʨʘʥʩʢʘʷ ʙʝʨʸʟʘ (Betula 

turanica) 

ʋʟʙʝʢʠʩʪʘʥ, 

ʊʘʜʞʠʢʠʩʪʘʥ 

ʅʘ ʛʨʘʥʠ 

ʠʩʯʝʟʥʦʚʝʥʠʷ 

(CR) 

ʆʧʫʩʪʳʥʠʚʘʥʠʝ, 

ʚʳʨʫʙʢʘ 

ʂʨʘʩʥʦʟʦʙʘʷ ʢʘʟʘʨʢʘ 

(Branta ruficollis) 
ʂʘʟʘʭʩʪʘʥ ʋʷʟʚʠʤʳʡ (VU) 

ʉʦʢʨʘʱʝʥʠʝ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ 

 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʨʝʜʢʠʭ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. ɽʩʣʠ ʚ 2009 ʛʦʜʫ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʙʳʣʦ 

ʚʢʣʶʯʝʥʦ 184 ʚʠʜʘ ʞʠʚʦʪʥʳʭ ʠ 304 ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʪʦ ʢ 2019 ʛʦʜʫ ʠʭ ʯʠʩʣʦ ʜʦʩʪʠʛʣʦ 206 ʠ 314 

ʚʠʜʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʠʟʜʘʥʠʝ çʂʨʘʩʥʦʡ ʢʥʠʛʠè ï ʪʦʤ 2 ï ʚʢʣʶʯʝʥʳ 30 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 52 

ʚʠʜʘ ʧʪʠʮ, 21 ʚʠʜ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ, 17 ʚʠʜʦʚ ʨʳʙ, 3 ʚʠʜʘ ʯʝʨʚʝʡ, 14 ʚʠʜʦʚ ʤʦʣʣʶʩʢʦʚ ʠ 66 

ʚʠʜʦʚ ʯʣʝʥʠʩʪʦʥʦʛʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʢʦʣʦ 4400 

ʚʠʜʦʚ ʚʳʩʰʠʭ ʜʠʢʦʨʘʩʪʫʱʠʭ ʨʘʩʪʝʥʠʡ ʠ ʙʦʣʝʝ 2000 ʚʠʜʦʚ ʛʨʠʙʦʚ. ʉʨʝʜʠ ʥʠʭ ʤʥʦʛʦ ʨʝʜʢʠʭ 

ʵʥʜʝʤʠʯʥʳʭ ʠ ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ, ʪʨʝʙʫʶʱʠʭ ʩʝʨʴʸʟʥʦʡ ʦʭʨʘʥʳ. ʏʠʩʣʦ ʪʘʢʠʭ ʚʠʜʦʚ 

ʧʨʝʚʳʰʘʝʪ 300, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 10ï15% ʬʣʦʨʳ ʋʟʙʝʢʠʩʪʘʥʘ. 

 

ʆʍʈɸʅʗɽʄʓɽ ʇʈʀʈʆɼʅʓɽ ʊɽʈʈʀʊʆʈʀʀ ʋɿɹɽʂʀʉʊɸʅɸ 
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ʈɽɼʂʀɽ ɺʀɼʓ ɾʀɺʆʊʅʓʍ, ʆɹʀʊɸʖʑʀɽ ʅɸ ʆʍʈɸʅʗɽʄʓʍ 

ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʗʍ 

 

 
 

ʈʝʟʫʣʴʪʘʪʳ 

ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ ʪʝʨʷʝʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʩ ʪʨʝʚʦʞʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʉʥʝʞʥʳʡ ʙʘʨʩ, ʢʘʢ 

ʠʥʜʠʢʘʪʦʨ ʩʦʭʨʘʥʥʦʩʪʠ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʬʨʘʛʤʝʥʪʘʮʠʝʡ ʘʨʝʘʣʘ ʠ 

ʢʦʥʬʣʠʢʪʘʤʠ ʩ ʧʘʩʪʫʭʘʤʠ. ʉʨʝʜʠ ʬʣʦʨʳ ʦʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʨʝʜʢʠʝ ʜʨʝʚʝʩʥʳʝ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʬʦʨʤʳ, ʪʘʢʠʝ ʢʘʢ ʪʫʨʘʥʩʢʘʷ ʙʝʨʸʟʘ, ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʣʦʢʘʮʠʷʭ ʥʘ ʶʛʝ ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʆʩʦʙʦʝ ʙʝʩʧʦʢʦʡʩʪʚʦ ʚʳʟʳʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ (ʥʘʧʨʠʤʝʨ, 

ʘʤʙʨʦʟʠʠ ʠ ʩʦʨʛʦ ʘʣʝʧʧʩʢʦʛʦ), ʚʳʪʝʩʥʷʶʱʠʭ ʤʝʩʪʥʫʶ ʬʣʦʨʫ ʠ ʥʘʨʫʰʘʶʱʠʭ ʧʠʱʝʚʳʝ ʮʝʧʠ. 

ʅʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʨʝʛʠʦʥʘ ʫʩʫʛʫʙʣʷʝʪ ʩʠʪʫʘʮʠʶ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 27 000 ʚʠʜʦʚ ʙʠʦʪʳ, 

ʚʢʣʶʯʘʷ ʙʦʣʝʝ 15 000 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, 4 500 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, 424 ʚʠʜʘ ʧʪʠʮ ʠ 97 

ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʠʤ ʦʮʝʥʢʘʤ, ʦʢʦʣʦ 15% ʠʟ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʧʦ ʦʭʨʘʥʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʢʣʶʯʘʶʪ ʩʠʩʪʝʤʫ 

ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ ʟʘʢʘʟʥʠʢʦʚ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʦʢʦʣʦ 5% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ʆʜʥʘʢʦ ʵʪʦʡ ʤʝʨʳ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʠʦʢʦʨʠʜʦʨʦʚ ʤʝʞʜʫ ʦʭʨʘʥʷʝʤʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʟʝʨʚʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʨʦʝʢʪ "ɿʘʧʘʜʥʳʡ ʊʷʥʴ-

ʐʘʥʴ", ʚʢʣʶʯʘʶʱʠʡ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ, ʋʟʙʝʢʠʩʪʘʥʘ ʠ ʂʳʨʛʳʟʩʪʘʥʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʠʣʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʚʠʜʦʚ ʠ ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʮʠʬʨʦʚʠʟʘʮʠʶ ʜʘʥʥʳʭ ʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ. ɺʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʵʢʦʪʫʨʠʟʤ ʠ ʵʢʦʧʨʦʩʚʝʱʝʥʠʝ ʧʦʚʳʰʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʭʨʘʥʥʳʭ ʤʝʨ. 

ʇʫʪʠ ʨʝʰʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʀʥʪʝʛʨʘʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ 

¶ ɺʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʘʩʪʙʠʱʘʤʠ ʠ ʣʝʩʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʩ 

ʫʯʘʩʪʠʝʤ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʧʦʯʚʫ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ. 

¶ ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʚʦʜʥʳʭ ʨʝʞʠʤʦʚ ʩ ʫʯʝʪʦʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʩʠʩʪʝʤ. 
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ʋʩʠʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

¶ ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʵʢʦʩʠʩʪʝʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ɻʀʉ, ʩʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ). 

¶ ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʠ ʵʢʦʩʠʩʪʝʤʳ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ 

¶ ɺʢʣʶʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʚ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʧʨʦʛʨʘʤʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʚʢʣʶʯʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʝʢʪʳ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʦʙʱʝʩʪʚʘ 

¶ ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʘʤʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʫʣʴʪʫʨʳ 

ʙʝʨʝʞʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ. 

¶ ʇʦʜʜʝʨʞʢʘ ʠʥʠʮʠʘʪʠʚ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʨʠʜʦʨʳ 

¶ ʉʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʟʘʧʦʚʝʜʥʠʢʘʤʠ ʠ ʙʠʦʢʦʨʠʜʦʨʘʤʠ ʤʝʞʜʫ 

ʩʪʨʘʥʘʤʠ ʎɸ (ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʂʳʨʛʳʟʩʪʘʥʦʤ ʠ ʊʘʜʞʠʢʠʩʪʘʥʦʤ, ʂʘʟʘʭʩʪʘʥʦʤ ʠ 

ʋʟʙʝʢʠʩʪʘʥʦʤ) ʧʦʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʤʠʛʨʘʮʠʶ ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ ʤʝʞʜʫ ʧʦʧʫʣʷʮʠʷʤʠ. 

¶ ʇʨʠʤʝʥʝʥʠʝ ʢʦʥʮʝʧʮʠʠ OECM (Other Effective Area-based Conservation Measures) ʠ 

ʚʢʣʶʯʝʥʠʝ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ, ʢʘʢ IUCN Green List, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʩʧʨʘʚʝʜʣʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. IUCN 

¶ ʇʨʦʝʢʪ One Health Central Asia, ʟʘʧʫʱʝʥʥʳʡ IUCN, ʥʘʧʨʘʚʣʝʥ ʥʘ ʢʦʥʩʦʣʠʜʘʮʠʶ 

ʩʠʩʪʝʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʟʦʦʥʦʟʦʚ ʯʝʨʝʟ ʩʚʷʟʴ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʞʠʚʦʪʥʳʭ ʠ 

ʵʢʦʩʠʩʪʝʤ, (UzDaily.uz+1). 

ʈʝʩʪʘʚʨʘʮʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

¶ ʈʝʩʪʘʚʨʘʮʠʷ ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ ʠ ʟʘʣʠʚʥʳʭ ʵʢʦʩʠʩʪʝʤ ʪʫʛʘʝʚ: ʧʦʩʘʜʢʘ ʘʚʪʦʭʪʦʥʥʳʭ 

ʚʠʜʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʠʜʨʦʣʦʛʠʠ ʨʝʢ (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʜʦʟʘʙʦʨʘ, ʢʦʥʪʨʦʣʴ ʦʩʫʰʝʥʠʷ). 

¶ ɹʦʨʴʙʘ ʩ ʵʨʦʟʠʝʡ ʠ ʚʥʝʜʨʝʥʠʝ ʫʩʪʦʡʯʠʚʳʭ ʤʝʪʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ: 

ʪʝʨʨʘʩʠʨʦʚʘʥʠʝ, ʧʦʩʝʚ ʧʦʢʨʦʚʥʳʭ ʢʫʣʴʪʫʨ, ʢʦʥʪʨʦʣʴ ʚʳʧʘʩʘ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚ ʤʘʨʛʠʥʘʣʴʥʳʭ ʟʦʥʘʭ. 

¶ ʉʦʟʜʘʥʠʝ ʧʠʪʦʤʥʠʢʦʚ ʜʣʷ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʵʥʜʝʤʠʯʝʩʢʠʭ 

ʠ ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʩʩʝʣʝʥʠʝʤ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʝʩʪʘ. 

ʈʝʠʥʪʨʦʜʫʢʮʠʷ ʠ ʧʝʨʝʧʦʣʶʜʥʝʥʠʝ (reintroduction / augmentation) 

¶ ʇʨʦʛʨʘʤʤʳ ʚʦʟʚʨʘʱʝʥʠʷ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʳ ʧʦ ʚʦʟʚʨʘʱʝʥʠʶ ʜʞʝʡʨʘʥʘ, ʙʫʭʘʨʩʢʦʛʦ ʦʣʝʥʷ). 

¶ ʇʦʜʜʝʨʞʢʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʯʝʨʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʠʩʭʦʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʢʦʥʪʨʦʣʴ ʠʥʙʨʝʜʥʦʩʪʠ. 

¶ ʇʦʩʣʝ ʚʳʧʫʩʢʘ ð ʜʣʠʪʝʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʜʘʧʪʘʮʠʠ ʠ ʚʳʞʠʚʘʝʤʦʩʪʠ. 

¶ ʉʦʟʜʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʛʝʥʘ-ʙʘʥʢʘ ʉɸ ñEco Geno-Natureò, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʝʜʢʠʭ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ.  

ʄʦʥʠʪʦʨʠʥʛ, ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ 

¶ ɺʥʝʜʨʝʥʠʝ ɻʀʉ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʣʘʥʜʰʘʬʪʘ, ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʝʛʨʘʜʘʮʠʠ. 

¶ ʈʘʟʨʘʙʦʪʢʘ ʦʪʢʨʳʪʳʭ ʙʘʟ ʜʘʥʥʳʭ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʚʢʣʶʯʘʷ ʥʘʙʣʶʜʝʥʠʷ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ) ʠ ʠʭ ʤʝʞʛʨʘʥʠʯʥʳʡ ʦʙʤʝʥ. 

¶ ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʬʦʪʦʣʦʚʫʰʝʢ, ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʩʧʫʪʥʠʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ð ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʠʭ ʧʝʨʝʜʚʠʞʝʥʠʡ. 

¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʠ ʦʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʠ ʚʠʜʦʚ 

(Climate-envelope models) ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʱʝʥʠʡ ʘʨʝʘʣʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

çʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʙʝʞʠʱè. 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 
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¶ ʇʨʦʛʨʘʤʤʳ ʜʣʷ ʩʝʣʴʩʢʠʭ ʰʢʦʣ, ʦʙʱʠʥ, ʬʝʨʤʝʨʦʚ ʧʦ ʟʥʘʯʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

¶ ʀʥʪʝʛʨʘʮʠʷ çʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭè ʜʦʭʦʜʦʚ ð ʵʢʦʪʫʨʠʟʤ, ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʝʩʥʳʭ/ʨʘʩʪʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʧʣʘʪʘ ʵʢʦ-ʩʠʩʪʝʤʥʳʭ ʫʩʣʫʛ. 

¶ ʉʪʠʤʫʣʳ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʭʨʘʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʧʦʩʨʝʜʩʪʚʘʤ ʛʨʘʥʪʦʚ, ʤʠʢʨʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤ çʟʝʣʝʥʦʡ ʵʢʦʥʦʤʠʢʠè. 

 ʇʦʣʠʪʠʢʘ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 

¶ ʈʘʟʨʘʙʦʪʢʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩ ʯʝʪʢʠʤʠ ʮʝʣʷʤʠ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ɻʣʦʙʘʣʴʥʦʤʫ ʨʘʤʦʯʥʦʤʫ ʩʦʛʣʘʰʝʥʠʶ ʧʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ (Post-2020 GBF). 

¶ ɺʢʣʶʯʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦ ʚʩʝ ʩʝʢʪʦʨʘ ð ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʵʥʝʨʛʝʪʠʢʘ. 

¶ ʄʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ð ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʙʦʨʳ, çʟʝʣʝʥʳʝ 

ʦʙʣʠʛʘʮʠʠè, ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʜʦʥʦʨʩʢʠʝ ʧʨʦʝʢʪʳ, ʧʣʘʪʝʞʠ ʟʘ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ (PES). 

¶ ʂʦʦʨʜʠʥʘʮʠʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʧʣʘʪʬʦʨʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʎɸ. 

ɺʳʚʦʜʳ. 
ʇʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʠ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ, ʚʢʣʶʯʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, 

ʪʨʝʙʫʶʪ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ʅʝʦʙʭʦʜʠʤʦ: 

¶ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, 

¶ ʚʥʝʜʨʝʥʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤʘʤʠ, 

¶ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, 

¶ ʧʦʜʜʝʨʞʢʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

¶ ʠʥʪʝʛʨʘʮʠʷ ʚʦʧʨʦʩʦʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ 

ʨʝʛʠʦʥʘ. 

ɹʝʟ ʧʨʠʥʷʪʠʷ ʩʨʦʯʥʳʭ ʤʝʨ ʨʝʛʠʦʥ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʥʝʦʙʨʘʪʠʤʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʪʝʨʷʤʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʠʨʦʜʝ, ʥʦ ʠ ʥʘ ʫʩʪʦʡʯʠʚʦʤ ʨʘʟʚʠʪʠʠ 

ʦʙʱʝʩʪʚʘ. 

1. ʇʨʦʙʣʝʤʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʤʥʦʛʦʛʨʘʥʥʳ ð ʦʪ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʜʦ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʦʚ. 

2. ʕʬʬʝʢʪʠʚʥʘʷ ʦʭʨʘʥʘ ʪʨʝʙʫʝʪ ʩʦʯʝʪʘʥʠʷ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʨʝʜʳ, ʨʝʠʥʪʨʦʜʫʢʮʠʠ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʤʝʩʪʥʦʛʦ ʫʯʘʩʪʠʷ. 

3. ʊʨʘʥʩʛʨʘʥʠʯʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦ: ʛʨʘʥʠʮ ʜʣʷ ʧʨʠʨʦʜʳ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʘ ʤʠʛʨʘʮʠʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʪʨʘʥ. 

4. ʌʠʥʘʥʩʦʚʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʙʳʪʴ 

ʚʩʪʨʦʝʥʳ ʚ ʜʦʣʛʦʩʨʦʯʥʳʝ ʩʪʨʘʪʝʛʠʠ.  

5. ʆʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʚʝʱʝʥʠʝ ʠ ʚʦʚʣʝʯʝʥʠʝ, ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ð ʢʣʶʯʝʚʦʡ 

ʵʣʝʤʝʥʪ ʫʩʪʦʡʯʠʚʦʡ ʦʭʨʘʥʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɼʝʛʨʘʜʘʮʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ð ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʦʩʠʩʪʝʤʥʳʭ ʨʝʩʫʨʩʦʚ. ɹʝʟ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʥʝʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʥʘʮʠʦʥʘʣʴʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʝʛʠʦʥʘ. ʉʦʚʤʝʩʪʥʳʝ 

ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚ, ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ ʦʙʱʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳ ʠ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ɺʃʀʗʅʀɽ ʋʈɹɸʅʀɿʀʈʆɺɸʅʅʆʁ ʕʂʆʉʀʉʊɽʄʓ ʅɸ ʈɸɿɺʀʊʀɽ ʃʀʏʀʅʆʂ 

ɿɽʄʅʆɺʆɼʅʓʍ:ʆɹɿʆʈ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 

1*ɸ.ɾ. ʍʘʤʠʪʦʚ, 1ɻ.ɸ. ʉʘʜʳʨʦʚʘ , 2ʉ.ʊ.פʘʣʜʳʙʘʝʚʘ 

 
1* NJSC «Al-Farabi Kazakh National University», Almaty, Kazakhstan 

2 «Gylym Ordasy Museum», Almaty, Kazakhstan., e-mail: elapheardak@gmail.com 

Abstract. This review focuses on herpetological research in Central Asia and Kazakhstan, a 

region that is considered part of Central Asia in modern terminology. Studies of the herpetological 

diversity of Central Asia have a long history, constituting a field of independent research. The article 

highlights several stages associated with early expeditionary research in Central and Central Asia. 

Initially, herpetological research was not identified as a separate scientific field and was conducted 

as part of comprehensive zoological studies. Subsequently, in the twentieth century, large-scale 

herpetological research was launched, a preliminary faunal inventory was conducted, many species 

were described, a synopsis of species composition was created, and a zoogeographic analysis of the 

arid territories of Central and Central Asia was conducted. This article examines in detail the history 

of research in the twentieth century and current trends in the herpetological branch of zoology, which 

require an analytical understanding of the descriptive and comparative data accumulated over 

previous periods. It is shown that the use of an integrative approach in zoological research, 

incorporating the results of studies of diversity structure, modes of speciation, and ecogeographic 

trends in a phylogenetic context, is becoming increasingly relevant. The application of an integrative 

approach using molecular genetic methods has made it possible to address issues that have perplexed 

generations of herpetologists. The data obtained have practical implications for the development of 

proposals for the designation of protected areas and the assessment of the conservation status of 

specific species within model groups, including reptiles. Examples of integrative studies in model 

groups of reptiles (various groups of turtles and lizards) are provided. 

Key words: Invasive species, vegetation, amphibians, urban environment. 

 

ɸʥʥʦʪʘʮʠʷ. ɹϰʣ ʰʦʣʫ Ϩʘʟʽʨʛʽ ʪʝʨʤʠʥʦʣʦʛʠʷʜʘ ʆʨʪʘʣʳϨ ɸʟʠʷʥʳϬ ʙϺʣʽʛʽ ʙʦʣʳʧ 

ʩʘʥʘʣʘʪʳʥ ʆʨʪʘʣʳϨ ɸʟʠʷ ʤʝʥ ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʛʝʨʧʝʪʦʣʦʛʠʷʣʳϨ ʟʝʨʪʪʝʫʣʝʨʛʝ ʙʘϤʳʪʪʘʣϤʘʥ. 

ʆʨʪʘʣʳϨ ɸʟʠʷʥʳϬ ʛʝʨʧʝʪʦʣʦʛʠʷʣʳϨ ϸʨʪϮʨʣʽʣʽʛʽʥ ʟʝʨʪʪʝʫʜʽϬ ϰʟʘϨ ʪʘʨʠʭʳ ʙʘʨ, ʦʣ Ϻʟʽʥʜʽʢ 

ʟʝʨʪʪʝʫ ʩʘʣʘʩʳʥ Ϩϰʨʘʡʜʳ. ʄʘϨʘʣʘʜʘ ʆʨʪʘʣʳϨ ʞϸʥʝ ʆʨʪʘ ɸʟʠʷʜʘϤʳ ʘʣϤʘʰϨʳ ʵʢʩʧʝʜʠʮʠʷʣʳϨ 

ʟʝʨʪʪʝʫʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʙʽʨʥʝʰʝ ʢʝʟʝϬ ʘʪʘʧ Ϻʪʽʣʛʝʥ, ʦʥʜʘ ʙʘʩʪʘʧϨʳʜʘ ʛʝʨʧʝʪʦʣʦʛʠʷʣʳϨ 

ʟʝʨʪʪʝʫʣʝʨ ʞʝʢʝ Ϥʳʣʳʤʠ ʩʘʣʘ ʨʝʪʽʥʜʝ ʘʥʳϨʪʘʣʤʘϤʘʥ ʞϸʥʝ ʢʝʰʝʥʜʽ ʟʦʦʣʦʛʠʷʣʳϨ 

ʟʝʨʪʪʝʫʣʝʨʜʽϬ ʙϺʣʽʛʽ ʨʝʪʽʥʜʝ ʞϮʨʛʽʟʽʣʛʝʥ. ʂʝʡʽʥʽʨʝʢ ʍʍ Ϥʘʩʳʨʜʘ ʢʝϬ ʘʫϨʳʤʜʳ 

ʛʝʨʧʝʪʦʣʦʛʠʷʣʳϨ ʟʝʨʪʪʝʫʣʝʨ ʙʘʩʪʘʣʜʳ, ʬʘʫʥʘϤʘ ʘʣʜʳʥ ʘʣʘ ʪϮʛʝʥʜʝʫ ʞϮʨʛʽʟʽʣʜʽ, ʢϺʧʪʝʛʝʥ 

ʪϮʨʣʝʨ ʩʠʧʘʪʪʘʣʜʳ, ʪϮʨ Ϩϰʨʘʤʳ ʩʠʥʪʝʟʜʝʣʜʽ ʞϸʥʝ ʆʨʪʘʣʳϨ ʞϸʥʝ ʆʨʪʘ ɸʟʠʷʥʳϬ ϨϰʨϤʘϨ 

ʘʡʤʘϨʪʘʨʳʥʳϬ ʟʦʦʛʝʦʛʨʘʬʠʷʣʳϨ ʪʘʣʜʘʫʳ ʞϮʨʛʽʟʽʣʜʽ. ɹϰʣ ʤʘϨʘʣʘʜʘ ʍʍ ϤʘʩʳʨʜʘϤʳ 

ʟʝʨʪʪʝʫʣʝʨʜʽϬ ʪʘʨʠʭʳ ʞϸʥʝ ʛʝʨʧʝʪʦʣʦʛʠʷʣʳϨ ʟʦʦʣʦʛʠʷʜʘϤʳ Ϩʘʟʽʨʛʽ Ϯʨʜʽʩʪʝʨ ʝʛʞʝʡ-

ʪʝʛʞʝʡʣʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ, ʙϰʣ ʘʣʜʳϬϤʳ ʢʝʟʝϬʜʝʨ ʙʦʡʳʥʰʘ ʞʠʥʘϨʪʘʣϤʘʥ ʩʠʧʘʪʪʘʤʘʣʳϨ 

ʞϸʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʜʝʨʝʢʪʝʨʜʽ ʘʥʘʣʠʪʠʢʘʣʳϨ ʪϮʩʽʥʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. ɿʦʦʣʦʛʠʷʣʳϨ 

ʟʝʨʪʪʝʫʣʝʨʜʝ ϸʨʪϮʨʣʽʣʽʢ Ϩϰʨʳʣʳʤʳʥ, ʪϮʨʣʝʥʫ ʪϸʩʽʣʜʝʨʽʥ ʞϸʥʝ ʵʢʦʛʝʦʛʨʘʬʠʷʣʳϨ Ϯʨʜʽʩʪʝʨʜʽ 

ʬʠʣʦʛʝʥʝʪʠʢʘʣʳϨ ʢʦʥʪʝʢʩʪʝ ʟʝʨʪʪʝʫ ʥϸʪʠʞʝʣʝʨʽʥ Ϩʘʤʪʠʪʳʥ ʠʥʪʝʛʨʘʪʠʚʪʽʢ ʪϸʩʽʣʜʽ 

Ϩʦʣʜʘʥʫ ʙϮʛʽʥʛʽ ʪʘϬʜʘ Ϻʟʝʢʪʽ ʙʦʣʳʧ ʢʝʣʝ ʞʘʪϨʘʥʳ ʜϸʣʝʣʜʝʥʜʽ. ʄʦʣʝʢʫʣʷʨʣʳϨ-ʛʝʥʝʪʠʢʘʣʳϨ 

ϸʜʽʩʪʝʨʜʽ Ϩʦʣʜʘʥʘ ʦʪʳʨʳʧ, ʠʥʪʝʛʨʘʪʠʚʪʽʢ ʪϸʩʽʣʜʽ Ϩʦʣʜʘʥʫ ʛʝʨʧʝʪʦʣʦʛʪʘʨʜʳϬ ϰʨʧʘϨʪʘʨʳʥ 

ʰʘʪʘʩʪʳʨϤʘʥ ʤϸʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʤϮʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɸʣʳʥϤʘʥ ʜʝʨʝʢʪʝʨ ϨʦʨϤʘʣʘʪʳʥ 

ʘʫʤʘϨʪʘʨʜʳ ʙʝʣʛʽʣʝʫ ʙʦʡʳʥʰʘ ϰʩʳʥʳʩʪʘʨ ϸʟʽʨʣʝʫ ʞϸʥʝ ʤʦʜʝʣʴʜʽʢ ʪʦʧʪʘʨʜʘϤʳ, ʩʦʥʳϬ ʽʰʽʥʜʝ 

ʙʘʫʳʨʳʤʝʥ ʞʦʨϤʘʣʘʫʰʳʣʘʨʜʳ Ϩʦʩʘ ʘʣϤʘʥʜʘ, ʥʘϨʪʳ ʪϮʨʣʝʨʜʽϬ ʩʘϨʪʘʣʫ ʤϸʨʪʝʙʝʩʽʥ ʙʘϤʘʣʘʫ 

Ϯʰʽʥ ʧʨʘʢʪʠʢʘʣʳϨ ʤʘϬʳʟʳ ʙʘʨ. ɹʘʫʳʨʳʤʝʥ ʞʦʨϤʘʣʘʫʰʳʣʘʨʜʳϬ ʤʦʜʝʣʴʜʽʢ ʪʦʧʪʘʨʳʥʜʘϤʳ 
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(ʪʘʩʙʘϨʘʣʘʨ ʤʝʥ ʢʝʩʽʨʪʢʝʣʝʨʜʽϬ ϸʨʪϮʨʣʽ ʪʦʧʪʘʨʳ) ʠʥʪʝʛʨʘʪʠʚʪʽ ʟʝʨʪʪʝʫʣʝʨʜʽϬ ʤʳʩʘʣʜʘʨʳ 

ʢʝʣʪʽʨʽʣʛʝʥ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʀʥʚʘʟʠʚʪʽ ʪϮʨʣʝʨ, Ϻʩʽʤʜʽʢʪʝʨ, Ϩʦʩʤʝʢʝʥʜʽʣʝʨ, ϨʘʣʘʣʳϨ ʦʨʪʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʳʡ ʦʙʟʦʨ ʧʦʩʚʷʱʝʥ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʉʨʝʜʥʝʡ ɸʟʠʠ 

ʠ ʂʘʟʘʭʩʪʘʥʝ ï ʨʝʛʠʦʥʝ, ʢʦʪʦʨʳʡ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʧʦʟʠʮʠʦʥʠʨʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠʤʝʶʪ 

ʜʦʣʛʫʶ ʠʩʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʙʣʘʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʪʘʪʴʝ   

ʚʳʜʝʣʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ     ʩʚʷʟʘʥʳʝ ʩ ʨʘʥʥʠʤʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʤʠ ʠʩʩʣʝʞʜʦʚʘʥʠʷ 

ʉʨʝʜʥʝʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʛʜʝ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ  ʠʩʪʦʨʠʯʝʩʢʦʤ ʵʪʘʧʝ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʦʪʜʝʣʴʥʫʶ ʥʘʫʯʥʫʶ ʩʬʝʨʫ ʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʦʩʪʘʚʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʟʦʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɼʘʣʝʝ ʚ ʜʚʘʜʮʘʪʦʤ ʚʝʢʝ ʙʳʣʠ ʨʘʟʚʝʨʥʫʪʳ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʙʳʣʘ  ʧʨʦʚʝʜʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʬʘʫʥʳ, ʦʧʠʩʘʥʳ ʤʥʦʛʠʝ ʚʠʜʳ, ʩʦʟʜʘʥ ʩʠʥʦʧʩʠʩ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʦʚʝʜʝʥ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʘʨʠʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʉʨʝʜʥʝʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʚʘʜʮʘʪʦʤ ʚʝʢʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʪʨʝʥʜʳ ʛʝʨʧʝʪʦʣʦʛʠʯʝʩʢʦʡ ʚʝʪʚʠ ʟʦʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ 

ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜʳ ʦʧʠʩʘʪʝʣʴʥʳʭ ʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʟʦʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʚ ʩʝʙʷ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʤʦʜʫʩʦʚ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʵʢʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʨʝʥʜʦʚ ʚ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤ ʢʦʥʪʝʢʩʪʝ. ʇʨʠʤʝʥʝʥʠʝ  ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʣ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʩʪʘʚʠʣʠ 

ʚ ʪʫʧʠʢ ʤʥʦʛʠʝ ʧʦʢʦʣʝʥʠʷ ʛʝʨʧʝʪʦʣʦʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʚʳʜʝʣʝʥʠʶ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʮʝʥʢʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʩʪʘʪʫʩʘ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʤʦʜʝʣʴʥʳʭ ʛʨʫʧʧ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ 

ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʥʪʝʛʨʘʪʠʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʤʦʜʝʣʴʥʳʭ ʛʨʫʧʧʘʭ 

ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ (ʚ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʯʝʨʝʧʘʭ ʠ ʷʱʝʨʠʮ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʚʘʟʠʚʥʳʝ ʚʠʜʳ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʟʝʤʥʦʚʦʜʥʳʝ, ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ. 

 

Introduction  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʵʣʝʤʝʥʪʳ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢ ʞʝ ʚʟʘʠʤʥʦ ʚʣʠʷʶʱʠʝ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʧʦʣʫʯʠʣʠ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʤʠʨʝ. ʋʨʘʙʘʥʠʟʠʨʦʚʘʥʥʘʷ ʩʨʝʜʘ, ʢʘʢ ʩʨʝʜʘ ʦʙʠʪʘʥʠʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʟʝʤʥʦʚʦʜʥʳʭ, ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɺʦʜʦʝʤʳ, ʛʜʝ ʦʙʠʪʘʶʪ ʟʝʤʥʦʚʦʜʥʳʝ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʩʝʩʪʦʨʦʥʥʝʤʫ ʚʣʠʷʥʠʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝʛʘʪʠʚʥʳʝ 

ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʣʠʯʠʥʦʢ ʘʤʬʠʙʠʡ. ʇʦʪʝʨʷ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ, ʚʦʟʜʝʡʩʪʚʠʝ ʩʣʦʞʥʦʛʦ ʥʘʙʦʨʘ ʙʠʦʪʠʯʝʩʢʠʭ ʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʫʩʣʦʚʠʷʭ 

ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʮʝʥʪʨʘʤ ʛʦʨʦʜʦʚ ʠ ʧʦʩʝʣʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʠ 

ʧʨʠʛʦʨʦʜʥʦʡ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʨʘʩʩʝʣʝʥʠʶ ʫ ʘʤʬʠʙʠʡ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʝ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʶʱʫʶʩʷ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ 

ʨʘʟʥʘʷ. ɸʤʬʠʙʠʠ ð ʚʘʞʥʝʡʰʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʵʢʦʩʠʩʪʝʤ, ʢʦʪʦʨʳʡ ʫʯʘʩʪʚʫʝʪ ʚ ʢʦʥʪʨʦʣʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, ʘ ʪʘʢʞʝ ʩʣʫʞʘʪ ʧʠʱʝʡ ʜʣʷ ʤʥʦʛʠʭ ʧʦʟʚʦʥʦʯʥʳʭ, ʷʚʣʷʶʪʩʷ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ ʠʜʝʘʣʴʥʳʝ ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ ʜʣʷ 

ʧʦʩʪʘʥʦʚʢʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʷʚʣʝʥʠʶ ʚʦʟʙʫʜʠʪʝʣʝʡ ʠ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʩ ʥʠʤʠ. ʆʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝ ʚʠʜʘ ʵʪʦ ï ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, 

ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʨʝʩʫʨʩʳ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʨʝʧʷʪʩʪʚʠʷ, ʪʘʢʠʝ ʢʘʢ ʜʦʨʦʛʠ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʨʘʩʩʝʣʝʥʠʶ ʞʠʚʦʪʥʳʭ, ʧʝʨʝʢʨʳʪʠʝ ʧʦʪʦʢʦʚ ʚʦʜʳ ʚ ʢʘʥʘʣʘʭ ʠ ʘʨʳʯʥʦʡ 

ʩʠʩʪʝʤʝ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʇʨʦʮʝʩʩʳ ʫʨʙʘʥʠʟʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʧʦʣʥʦʡ ʧʦʪʝʨʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʠʣʠ 

ʢ ʤʦʟʘʠʯʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʝʤʥʦʚʦʜʝʥʳʭ. ʄʝʩʪʘ ʦʙʠʪʘʥʠʷ ʯʘʩʪʦ ʟʘʤʝʥʷʶʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʚʦʜʦʝʤʘʤʠ ʩ ʥʝʧʨʦʥʠʮʘʝʤʳʤ ʜʥʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʧʨʠʛʦʜʥʳʤ 
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ʜʣʷ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʘʤʬʠʙʠʡ. ɸʨʳʯʥʘʷ ʩʠʪʝʤʘ ʛʦʨʦʜʘ, ʛʦʨʦʜʩʢʠʝ ʨʝʢʠ, ʠ ʧʨʫʜʳ 

ʠʤʝʶʪ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ, pH ʠ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ, ʯʪʦ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʣʠʯʠʥʦʢ. ɻʦʨʦʜʩʢʘʷ ʩʨʝʜʘ ʠʟʤʝʥʷʝʪ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʘʨʘʟʠʪʦʚ, ʧʦʨʘʞʘʶʱʠʭ ʟʝʤʥʦʚʦʜʥʳʭ, ʛʜʝ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʦʢʨʘʱʝʥʠʶ ʨʝʩʫʨʩʦʚ ʠ ʫʩʠʣʝʥʠʶ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʣʠʯʠʥʦʢ. ʌʠʟʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ, ʪʘʢʠʝ ʢʘʢ ʜʦʨʦʛʠ, ʟʜʘʥʠʷ ʠ ʟʘʙʦʨʳ, ʤʝʰʘʶʪ ʚʟʨʦʩʣʳʤ 

ʘʤʬʠʙʠʷʤ ʜʦʩʪʠʛʘʪʴ ʧʦʜʭʦʜʷʱʠʭ ʤʝʩʪ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ ʤʦʣʦʜʳʤ ʘʤʬʠʙʠʷʤ ð ʨʘʩʩʝʣʷʪʴʩʷ ʦʪ 

ʥʠʭ. ʈʘʩʧʘʜ ʥʝʢʦʛʜʘ ʝʜʠʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ, ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ ʤʦʞʝʪ ʟʘʪʨʫʜʥʠʪʴ ʟʝʤʥʦʚʦʜʥʳʤ ʧʦʠʩʢ ʧʘʨʳ ʠ ʟʘʚʝʨʰʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɼʦʨʦʛʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʠʩʢ ʩʤʝʨʪʥʦʩʪʠ ʟʝʤʥʦʚʦʜʥʳʭ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʠʭ 

ʨʘʩʩʝʣʝʥʠʷ, ʠ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʩʝʨʴʝʟʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʩʪʥʳʝ ʧʦʧʫʣʷʮʠʠ. ɹʦʣʴʰʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚʘ, ʛʜʝ ʚʠʜʳ-ʫʥʠʚʝʨʩʘʣʳ ʩ ʥʠʟʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ 

ʨʘʩʩʝʣʝʥʠʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʫʩʧʝʰʥʳ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ. ɸʤʬʠʙʠʠ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʦʡ ʘʜʘʧʪʘʮʠʝʡ 

ʢ ʨʘʟʣʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʠʣʠ ʠʤʝʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʠʛʨʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʯʝ 

ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʞʠʟʥʠ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʱʝʝ 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʘʤʬʠʙʠʡ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʠʥʬʦʨʤʘʮʠʷ 

ʦʙ ʠʭ ʵʢʦʣʦʛʠʠ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʟʦʥʘʭ, ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ. ɹʫʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʘʤʬʠʙʠʡ ʚ ʵʪʠʭ ʣʘʥʜʰʘʬʪʘʭ ʩʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʠʛʨʘʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʜʦʣʴ ʛʨʘʜʠʝʥʪʦʚ ʤʝʞʜʫ ʛʦʨʦʜʩʢʠʤʠ ʠ ʩʝʣʴʩʢʠʤʠ ʟʦʥʘʤʠ, ʢʘʢ ʥʘ ʣʦʢʘʣʴʥʦʤ, ʪʘʢ 

ʠ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ [1,2,3,4,5,6,7]. 

ʇʨʦʮʝʩʩʳ ʫʨʙʘʥʠʟʘʮʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʝʜʝʣʘʭ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʦʚ, ʪʘʢʠʭ 

ʢʘʢ ɸʣʤʘʪʳ, ʦʢʘʟʳʚʘʶʪ ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. ʈʘʟʚʠʪʠʝ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʸʤʦʚ, ʠʟʤʝʥʝʥʠʝ ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʦʜʥʳʭ ʠ 

ʧʦʣʫʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɿʝʤʥʦʚʦʜʥʳʝ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ 

ʭʠʤʠʯʝʩʢʠʤ ʠ ʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʨʝʜʳ, ʚʳʩʪʫʧʘʶʪ ʚʘʞʥʳʤʠ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤʠ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʋʛʨʦʟʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʩʦʧʨʷʞʝʥʳ ʩ ʢʘʩʢʘʜʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ð 

ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʤʥʦʚʦʜʥʳʭ ʥʘʨʫʰʘʝʪ ʧʠʱʝʚʳʝ ʮʝʧʠ, ʧʨʠʚʦʜʠʪ ʢ ʚʩʧʳʰʢʘʤ 

ʚʨʝʜʠʪʝʣʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʛʠʙʝʣʴ ʟʝʤʥʦʚʦʜʥʳʭ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ ʠ ʥʘ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ, ʥʘʥʦʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ. 

ɻʦʨʦʜ ɸʣʤʘʪʳ ʠ ʝʛʦ ʘʛʣʦʤʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʫʶ ʤʦʜʝʣʴ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʚʦʟʜʝʡʩʪʚʠʷ ʫʨʙʘʥʠʟʘʮʠʠ ʥʘ ʧʨʠʨʦʜʥʳʝ ʧʦʧʫʣʷʮʠʠ ʟʝʤʥʦʚʦʜʥʳʭ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʥʪʨʘʩʪ 

ʤʝʞʜʫ ʛʫʩʪʦʥʘʩʝʣʸʥʥʳʤʠ ʨʘʡʦʥʘʤʠ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʯʘʩʪʢʘʤʠ (ɸʣʤʘʪʠʥʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ, ʥʘʮʧʘʨʢ çʀʣʝ-

ɸʣʘʪʘʫè, ʦʢʨʝʩʪʥʦʩʪʠ ʂʘʩʢʝʣʝʥʘ). ʉʣʦʞʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʛʦʨʦʜʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ ʄʘʣʦʡ ʠ ɹʦʣʴʰʦʡ ɸʣʤʘʪʠʥʢʠ, ʧʨʫʜʦʚ, ʘʨʳʢʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʘʥʘʣʦʚ, ʩʦʟʜʘʸʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʤʠʢʨʦʙʠʦʪʦʧʳ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʠʥʦʢ ʘʤʬʠʙʠʡ. 

ʂʘʯʝʩʪʚʦ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʟʝʤʥʦʚʦʜʥʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʥʦʞʝʩʪʚʦʤ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʚʦʜʦʸʤʘʭ, ʙʦʣʦʪʘʭ ʠʣʠ ʨʫʯʴʷʭ, ʘ ʪʘʢʞʝ ʚ ʧʨʠʣʝʛʘʶʱʠʭ 

ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʛʠʜʨʦʧʝʨʠʦʜʘ; ʢʘʯʝʩʪʚʦ ʚʦʜʳ; ʥʘʣʠʯʠʝ ʭʠʱʥʠʢʦʚ 

ʠ ʢʦʥʢʫʨʝʥʪʦʚ; ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʭʘʨʘʢʪʝʨ, ʘ ʪʘʢʞʝ ʯʘʩʪʦʪʘ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ. 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʢʘʢ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ, 

ʪʘʢ ʠ ʜʣʷ ʚʥʝʨʘʟʤʥʦʞʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ - ʚʢʣʶʯʘʷ ʢʦʨʤʣʝʥʠʝ, ʨʘʩʩʝʣʝʥʠʝ, ʫʢʨʳʪʠʷ ʠ ʤʝʩʪʘ 

ʟʠʤʦʚʢʠ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʫʨʙʘʥʠʟʘʮʠʠ ʥʘ ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʵʢʦʣʦʛʠʠ ʚ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʚʢʣʶʯʘʝʪ ʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ ʚʠʜʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʩʝʡʯʘʩ ʟʘʥʷʪʳ ʛʦʨʦʜʘʤʠ ʠ ʧʦʩʝʣʢʘʤʠ. 

ʇʦʧʫʣʷʮʠʠ ʤʦʛʫʪ ʦʙʠʪʘʪʴ ʥʘ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦ ʧʝʨʠʬʝʨʠʠ ʩʚʦʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ, ʛʜʝ ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʳ. ʇʦʵʪʦʤʫ ʤʘʣʦʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʣʦʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʟʝʤʥʦʚʦʜʥʳʭ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʢʨʘʶ ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʤʦʛʫʪ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦ ʩʦʭʨʘʥʷʪʴʩʷ. 

ʉ ʫʯʸʪʦʤ ʵʬʬʝʢʪʘ çʛʦʨʦʜʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘè ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʚʠʜʳ 

ʟʝʤʥʦʚʦʜʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʳʡ ʘʨʝʘʣ ʢʦʪʦʨʳʭ ʨʘʥʝʝ ʥʝ ʚʢʣʶʯʘʣ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʠʣʠ 

ʧʨʠʛʦʨʦʜʥʳʝ ʟʦʥʳ ʤʦʛʫʪ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʧʦʧʫʣʷʮʠʠ ʚ ʪʘʢʠʭ ʨʘʡʦʥʘʭ. 

ʕʪʠ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʳ ʢʘʢ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ, ʪʘʢ ʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʟʘ 

ʧʨʝʜʝʣʳ ʩʚʦʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʝʘʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʢʦʤʤʝʨʯʝʩʢʦʡ ʠʣʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ). 

ʀʟʤʝʥʝʥʠʝ ʛʠʜʨʦʧʝʨʠʦʜʘ ʚʦʜʦʸʤʦʚ, ʙʦʣʦʪ ʠ ʨʫʯʴʸʚ ð ʯʘʩʪʦʝ ʩʣʝʜʩʪʚʠʝ ʫʨʙʘʥʠʟʘʮʠʠ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʛʠʜʨʦʧʝʨʠʦʜʘ ʚʦ ʤʥʦʛʦʤ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʘʜʘʧʪʠʚʥʳʭ ʯʝʨʪ ʠ ʧʦʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʪʦʛʦ, ʩʦʚʧʘʜʘʝʪ ʣʠ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʩ ʚʨʝʤʝʥʝʤ, ʢʦʛʜʘ ʚʦʜʦʸʤʳ ʟʘʥʷʪʳ ʭʠʱʥʳʤʠ ʨʳʙʘʤʠ. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʜʦ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʦʟʘ ʧʦʚʳʰʘʝʪʩʷ ʫ ʛʦʣʦʚʘʩʪʠʢʦʚ ʪʝʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʫʩʢʦʨʷʪʴ ʨʘʟʚʠʪʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʳʭʘʶʱʝʛʦ ʚʦʜʦʸʤʘ ʠʣʠ ʦʙʣʘʜʘʶʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʱʠʪʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ð ʭʠʤʠʯʝʩʢʠʤʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʠʣʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ð ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʭʠʱʥʠʢʦʚ ʚ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʸʤʘʭ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʦʚ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʣʠʯʠʥʦʢ ʚ ʢʦʪʦʨʳʭ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʨʳʙʳ, ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʥʝ ʦʙʣʘʜʘʶʪ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʭʠʱʥʠʢʦʚ. 

ʄʥʦʛʠʝ ʚʠʜʳ ʘʤʬʠʙʠʡ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʚʰʠʝ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʭʠʱʥʳʭ ʨʳʙ, 

ʚʝʨʦʷʪʥʦ, ʥʝ ʠʤʝʶʪ ʘʜʘʧʪʘʮʠʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʭʠʱʥʠʢʦʚ, ʚʢʣʶʯʘʷ 

ʵʢʟʦʪʠʯʝʩʢʠʝ ʚʠʜʳ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʙʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʣʦʢʘʣʴʥʳʤ ʩʦʢʨʘʱʝʥʠʷʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ. 

ʊʘʢ, ʜʦʤʘʰʥʠʝ (ʘʢʚʘʨʠʫʤʥʳʝ) ʟʝʤʥʦʚʦʜʥʳʝ ʤʦʛʫʪ ʩʙʝʛʘʪʴ ʠʣʠ ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʯʝʣʦʚʝʢʦʤ 

ʚ ʥʦʚʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʘ ʥʝʢʦʪʦʨʳʝ ʘʤʬʠʙʠʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʫʯʘʡʥʦ ʧʝʨʝʥʝʩʝʥʳ ʥʘ ʙʦʣʴʰʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʚʤʝʩʪʝ ʩ ʪʦʚʘʨʘʤʠ ð ʥʘʧʨʠʤʝʨ, ʩ ʬʨʫʢʪʘʤʠ ʠ ʦʚʦʱʘʤʠ 

ɺʠʜʳ ʩ ʩʣʦʞʥʳʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ, ʪʘʢʠʝ ʢʘʢ ʘʤʬʠʙʠʠ, ʨʘʟʤʥʦʞʘʶʱʠʝʩʷ ʚ ʧʨʫʜʘʭ, 

ʯʘʩʪʦ ʟʘʚʠʩʷʪ ʦʪ ʣʘʥʜʰʘʬʪʥʦʡ ʢʦʤʧʣʝʤʝʥʪʘʮʠʠ ð ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʚʥʝʨʘʟʤʥʦʞʠʪʝʣʴʥʳʭ ʩʪʘʜʠʡ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʤʝʱʝʥʠʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʚʝʨʰʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 

ɿʝʤʥʦʚʦʜʥʳʝ ʩ ʧʨʦʩʪʳʤ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ, ʥʘʧʨʠʤʝʨ ʥʘʟʝʤʥʳʝ ʩʘʣʘʤʘʥʜʨʳ ʩ ʧʨʷʤʳʤ 

ʨʘʟʚʠʪʠʝʤ, ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʝ ʧʦʧʫʣʷʮʠʠ, ʠ ʪʘʢʠʝ ʤʘʨʛʠʥʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʤʦʛʫʪ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʣʦʚʫʰʢʠ ʠʣʠ çʩʪʦʢʠè ð ʫʯʘʩʪʢʠ, ʛʜʝ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʩʦʢʨʘʱʘʝʪʩʷ, 

ʠʩʪʦʱʘʷ ʤʝʪʘʧʦʧʫʣʷʮʠʶ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʤʘʩʰʪʘʙʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʜʘʥʥʳʭ ʧʦ ʬʘʫʥʝ ʘʤʬʠʙʠʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ [4,5,8], 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʠʤʝʥʥʦ ʥʘ ʦʮʝʥʢʫ ʚʣʠʷʥʠʷ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʩʨʝʜʳ ʥʘ ʣʠʯʠʥʦʯʥʳʝ ʩʪʘʜʠʠ ʟʝʤʥʦʚʦʜʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ɸʣʤʘʪʳ, ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

Materials and research methods 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʠʣʠʩʴ ʣʠʯʠʥʢʠ ʟʝʤʥʦʚʦʜʥʳʭ ʠ ʠʟʤʝʥʝʥʠʝ ʨʘʟʚʠʪʠʷ ʵʪʠʭ 

ʣʠʯʠʥʦʢ ʧʦʜ ʚʣʠʷʥʠʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʵʢʦʩʠʩʪʝʤʳ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ (Pelophylax ridibundus Pallas, 

1771) ʠ ʟʝʣʝʥʦʡ ʞʘʙʳ (Bufotes viridis Laurenti, 1768) ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ɸʣʤʘʪʠʥʩʢʦʡ 

ʘʛʣʦʤʝʨʘʮʠʠ ð ʦʜʥʦʛʦ ʠʟ ʥʘʠʙʦʣʝʝ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʨʝʛʠʦʥʦʚ ʂʘʟʘʭʩʪʘʥʘ. ʊʝʨʨʠʪʦʨʠʷ ʘʛʣʦʤʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʛʦʨʦʜʘ ɸʣʤʘʪʳ, ʊʘʣʛʘʨ, ɽʩʠʢ, 

ʂʘʩʢʝʣʝʥ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʠʝ ʩʝʣʴʩʢʠʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʸʤʳ ʚ 

ʨʘʜʠʫʩʝ 60 ï 80 ʢʤ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3,5 ʪʳʩ. ʢʤĮ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʛʦ ʧʦʜʥʦʞʴʷ ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ, ʚ 

ʧʝʨʝʭʦʜʥʦʡ ʟʦʥʝ ʤʝʞʜʫ ʛʦʨʥʳʤʠ ʠ ʧʨʝʜʛʦʨʥʦ-ʩʪʝʧʥʳʤʠ ʣʘʥʜʰʘʬʪʘʤʠ. 

ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩ ʞʘʨʢʠʤ ʩʫʭʠʤ ʣʝʪʦʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʷʛʢʦʡ ʟʠʤʦʡ. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ +9é+10 ÁC, ʘʙʩʦʣʶʪʥʳʝ ʤʠʥʠʤʫʤʳ 

ʦʧʫʩʢʘʶʪʩʷ ʜʦ ï 25 ÁC, ʤʘʢʩʠʤʫʤʳ ʜʦʩʪʠʛʘʶʪ +38 ÁC. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 500 ʜʦ 700 ʤʤ, ʧʨʠʯʸʤ ʦʩʥʦʚʥʘʷ ʠʭ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ʉʝʟʦʥ ʘʢʪʠʚʥʦʩʪʠ ʘʤʬʠʙʠʡ, ʚʢʣʶʯʘʷ ʦʟʸʨʥʫʶ ʣʷʛʫʰʢʫ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʢʦʥʮʘ ʤʘʨʪʘ ï ʥʘʯʘʣʘ 

ʘʧʨʝʣʷ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ. 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʘʛʣʦʤʝʨʘʮʠʠ ʚʢʣʶʯʘʝʪ ʨʝʢʠ ʄʘʣʫʶ ʠ ɹʦʣʴʰʫʶ ɸʣʤʘʪʠʥʢʫ, 

ɽʩʠʢ, ʊʘʣʛʘʨ, ʂʘʩʢʝʣʝʥ, ʤʥʦʞʝʩʪʚʦ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ, ʧʨʫʜʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ, 

ʘ ʪʘʢʞʝ ʦʩʪʘʪʦʯʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʦʡʤʝʥʥʳʝ ʙʠʦʪʦʧʳ. ʆʩʥʦʚʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ ʦʟʸʨʥʦʡ 

ʣʷʛʫʰʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʣʘʙʦʧʨʦʪʦʯʥʳʤ ʫʯʘʩʪʢʘʤ ʨʝʢ, ʦʨʦʩʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ, 

ʟʘʙʦʣʦʯʝʥʥʳʤ ʧʨʠʙʨʝʞʥʳʤ ʟʦʥʘʤ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʚʦʜʦʸʤʘʤ. ɺ ʫʩʣʦʚʠʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʬʨʘʛʤʝʥʪʘʮʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʟʫʯʝʥʠʝ 

ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ. 

ʂ ʪʦʤʫ ʞʝ, ʧʨʘʚʣʝʥʠʝ ʣʠʚʥʝʚʳʤʠ ʩʪʦʢʘʤʠ ʚ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʩʙʦʨʘʭ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ (ʛʠʜʨʦʧʝʨʠʦʜ) ʛʦʨʦʜʩʢʠʭ ʙʦʣʦʪ ʠ ʚʦʜʦʸʤʦʚ, ʧʦʚʳʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ 

ʧʝʨʝʩʳʭʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʩʫʰʣʠʚʳʝ ʩʝʟʦʥʳ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʷ ʚʦʜʳ, 

ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʧʦʩʪʫʧʘʣʘ ʚ ʙʦʣʦʪʘ, ʚ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʫʜʝʨʞʘʥʠʷ ʣʠʚʥʝʚʳʭ ʚʦʜ ʠʣʠ ʥʘʧʨʷʤʫʶ 

ʚ ʨʫʯʴʠ. 

ʇʨʷʤʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʚʦʜʦʸʤʦʚ ʠ ʙʦʣʦʪ ʤʦʛʫʪ 

ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʟʘʩʳʧʢʠ, ʦʩʫʰʝʥʠʷ, ʧʨʦʢʣʘʜʢʠ ʢʘʥʘʚ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʘʤʙ. 

ʇʦʜʦʙʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʩʥʠʞʘʶʪ ʫʩʧʝʰʥʦʩʪʴ ʨʘʟʤʥʦʞʝʥʠʷ ʟʝʤʥʦʚʦʜʥʳʭ ʚ ʛʦʨʦʜʩʢʠʭ ʠ 

ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ, ʝʩʣʠ ʣʠʯʠʥʢʠ ʥʝ ʫʩʧʝʚʘʶʪ ʧʨʦʡʪʠ ʤʝʪʘʤʦʨʬʦʟ ʜʦ ʚʳʩʳʭʘʥʠʷ ʚʦʜʦʸʤʘ, 

ʣʠʙʦ ʚʦʚʩʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʥʝʨʝʩʪʫ, ʝʩʣʠ ʙʦʣʦʪʦ ʧʝʨʝʩʳʭʘʝʪ ʩʣʠʰʢʦʤ ʨʘʥʦ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫʞʝ ʤʝʪʘʤʦʨʬʦʟʠʨʦʚʘʚʰʠʝ ʦʩʦʙʠ ʤʦʛʫʪ ʧʦʛʠʙʥʫʪʴ ʦʪ ʧʝʨʝʩʳʭʘʥʠʷ, ʝʩʣʠ ʥʝ 

ʫʩʧʝʶʪ ʧʝʨʝʤʝʩʪʠʪʴʩʷ ʚ ʜʨʫʛʠʝ ʚʦʜʦʸʤʳ ʠʣʠ ʚʦ ʚʣʘʞʥʳʝ ʤʠʢʨʦʙʠʦʪʦʧʳ ʚ ʧʨʠʣʝʛʘʶʱʠʭ 

ʩʫʭʦʧʫʪʥʳʭ ʫʯʘʩʪʢʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʣʤʘʪʳ ʠ ʝʛʦ ʘʛʣʦʤʝʨʘʮʠʠ. ʊʝʨʨʠʪʦʨʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʣʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʚʦʜʦʸʤʳ: ʧʨʫʜʳ ɹʦʨʘʣʜʘʡ, ʉʘʡʨʘʥ, ʫʯʘʩʪʦʢ ʨʝʢʠ 

ʄʘʣʘʷ ɸʣʤʘʪʠʥʢʘ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ, ʘʨʳʯʥʘʷ ʩʠʩʪʝʤʘ ɹʦʩʪʘʥʜʳʢʩʢʦʛʦ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ 

ʧʨʠʛʦʨʦʜʥʳʝ ʚʦʜʦʸʤʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʂʘʨʘʩʘʡʩʢʦʤ ʠ ʊʘʣʛʘʨʩʢʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ, ʧʦʩ. ʆʪʝʛʝʥ ɹʘʪʳʨ, ʧʦʩ. ɹʝʩʢʘʡʥʘʨ. ʂʦʥʪʨʦʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʫʯʘʩʪʢʠ: ʚʦʜʦʸʤʳ 

ʏʠʣʠʢʩʢʦʛʦ ʧʨʫʜʭʦʟʘ ʠ ʧʦʩ. ʊʘʨʛʘʧ. 

ʂʘʞʜʳʡ ʚʦʜʦʸʤ ʦʙʩʣʝʜʦʚʘʣʩʷ ʚ ʪʝʯʝʥʠʝ ʪʨʸʭ ʩʝʟʦʥʦʚ (ʚʝʩʥʘ ð ʘʢʪʠʚʥʘʷ ʬʘʟʘ 

ʨʘʟʤʥʦʞʝʥʠʷ, ʣʝʪʦ ð ʨʦʩʪ ʣʠʯʠʥʦʢ ʠ ʶʚʝʥʠʣʴʥʳʝ ʤʠʛʨʘʮʠʠ, ʦʩʝʥʴ ð ʧʦʜʛʦʪʦʚʢʘ ʢ 

ʧʝʨʝʟʠʤʦʚʢʝ). 

ʀʢʨʘ, ʣʠʯʠʥʢʠ ʠ ʛʦʣʦʚʘʩʪʠʢʠ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ ʨʘʟʤʝʱʘʣʠʩʴ ʚ ʘʢʚʘʨʠʫʤʘʭ ʨʘʟʤʝʨʦʤ 50 

ʩʤ Ĭ 37 ʩʤ Ĭ 30 ʩʤ, ʟʘʧʦʣʥʝʥʥʳʭ ʥʘ 30 ʣʠʪʨʦʚ ʜʝʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʠ 

ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʡ. ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʠ 2 ʤʝʩʷʮʝʚ. ʂʘʞʜʳʡ ʘʢʚʘʨʠʫʤ 

ʘʵʨʠʨʦʚʘʣʩʷ. ɿʘ ʜʚʘ ʜʥʷ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʳ ʜʦʙʘʚʠʣʠ ʩʫʰʝʥʳʝ ʣʠʩʪʴʷ ʪʦʧʦʣʷ ʠʣʠ ʜʫʙʘ 

ʚ ʯʘʩʪʴ ʘʢʚʘʨʠʫʤʳ ʦʙʲʝʤʦʤ 50 ʣ (ʪ. ʝ. 15 ʛ ʣʠʩʪʴʝʚ ʥʘ ʘʢʚʘʨʠʫʤ). ɺ ʘʢʚʘʨʠʫʤʳ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʛʨʫʧʧʘʤʠ ʥʠʯʝʛʦ ʥʝ ʜʦʙʘʚʣʷʣʦʩʴ. ɻʦʣʦʚʘʩʪʠʢʦʚ ʢʦʨʤʠʣʠ ʩʫʭʠʤ ʢʦʨʤʦʤ. ʄʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʫʭʦʡ ʢʦʨʤ ʜʣʷ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ ʙʝʟ ʜʦʙʘʚʦʢ. 

ɺʩʝ ʛʦʣʦʚʘʩʪʠʢʠ ʚʳʨʘʱʠʚʘʣʠʩʴ ʜʦ ʤʝʪʘʤʦʨʬʦʟʘ. ʈʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʜʘʪʘ, ʨʝʜʫʢʮʠʠ 

ʭʚʦʩʪʘ, ʚʝʩ ʤʦʣʦʜʦʡ ʦʩʦʙʠ.  
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ʄʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʚʘʩʪʠʢʦʚ ʥʘ 15-ʡ ʜʝʥʴ ʩ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʛʦʣʦʚʘʩʪʠʢʘʤʠ ʚʝʣʦʩʴ ʩ 9 ʜʦ 12 ʯʘʩʦʚ. ʄʳ ʥʝ ʥʘʙʣʶʜʘʣʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʧʦʚʝʜʝʥʠʠ ʛʦʣʦʚʘʩʪʠʢʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʝʢʨʘʱʝʥʠʷ ʢʦʨʤʣʝʥʠʷ ʠ ʧʦʧʳʪʦʢ ʟʘʧʣʳʪʴ ʚ ʫʙʝʞʠʱʘ) 

ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʢ ʘʢʚʘʨʠʫʤʫ. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʦʩʦʙʝʡ ʩʦʩʪʘʚʠʣʘ 12,4 Ñ 1,3 ʵʢʟ./100 ʤ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʚʘʨʴʠʨʫʷ ʦʪ 

4,8 ʵʢʟ./100 ʤ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ (ʥʘʧʨʠʤʝʨ, ʚʜʦʣʴ ʘʨʳʢʦʚ 

ʤʠʢʨʦʨʘʡʦʥʘ ʄʘʤʳʨ) ʜʦ 25 ï 30 ʵʢʟ./100 ʤ ʥʘ ʤʘʣʦ ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʦʡʤʳ ʨʝʢʠ ʊʘʣʛʘʨ ʠ ʧʨʫʜʦʚ ʙʣʠʟ ʧʦʩ. ʇʘʥʬʠʣʦʚʦ). 

ɺ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ ʚ ʩʦʚʦʢʫʧʥʳʭ ʚʳʙʦʨʢʘʭ ʙʳʣʦ ʙʣʠʟʢʦ ʢ 1:1 

(ʩʘʤʮʳ ð 51,3 %, ʩʘʤʢʠ ð 48,7 %). 

ʆʜʥʘʢʦ ʧʦ ʩʝʟʦʥʘʤ ʦʪʤʝʯʘʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʜʠʥʘʤʠʢʘ: ʚʝʩʥʦʡ (ʘʧʨʝʣʴïʤʘʡ) ʜʦʣʷ ʩʘʤʮʦʚ 

ʜʦʩʪʠʛʘʣʘ 65ï70 %, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʙʦʣʴʰʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʙʨʘʯʥʳʡ ʧʝʨʠʦʜ ʠ 

ʚʦʢʘʣʠʟʘʮʠʝʡ, ʜʝʣʘʶʱʝʡ ʠʭ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ ʧʨʠ ʫʯʸʪʝ. ʃʝʪʦʤ ʠ ʦʩʝʥʴʶ ʩʦʦʪʥʦʰʝʥʠʝ 

ʚʳʨʘʚʥʠʚʘʣʦʩʴ. 

ɺʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʧʫʣʷʮʠʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʦʩʦʙʝʡ (ʦʢʦʣʦ 60 %), ʤʦʣʦʜʳʭ ð 30 %, ʣʠʯʠʥʦʢ ð ʦʢʦʣʦ 10 %. 

ɺ ʧʨʠʛʦʨʦʜʥʳʭ ʙʠʦʪʦʧʘʭ (ʚʙʣʠʟʠ ʘʨʳʢʦʚ ʠ ʧʨʫʜʦʚ ʩʘʜʦʚʦʜʯʝʩʢʠʭ ʪʦʚʘʨʠʱʝʩʪʚ) 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʤʦʣʦʜʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʥʘ ʨʘʥʥʠʭ 

ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ ʠʟ-ʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚʦʜʳ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ Pelophylax ridibundus ʧʨʦʷʚʣʷʝʪ ʚʳʩʦʢʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʣʘʩʪʠʯʥʦʩʪʴ, ʟʘʩʝʣʷʷ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʳʝ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʜʦʸʤʳ. 

ʅʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʦʪʤʝʯʝʥʳ ʚ ʚʦʜʦʸʤʘʭ ʛʣʫʙʠʥʦʡ 0,3ï1,5 ʤ, ʛʫʩʪʦʡ 

ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʫʩʪʦʡʯʠʚʳʤ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ. 

ɺ ʪʘʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʧʣʦʪʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳ. ʅʘʦʙʦʨʦʪ, ʚ ʩʠʣʴʥʦ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ (ɿʘʧʘʜʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ɸʣʤʘʪʳ) 

ʦʪʤʝʯʝʥʦ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʬʨʘʛʤʝʥʪʘʮʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʅʝʢʦʪʦʨʳʝ ʧʦʧʫʣʷʮʠʠ (ʧʨʫʜʳ ʚʙʣʠʟʠ ʧʦʩ. ʆʪʝʛʝʥ ɹʘʪʳʨ, ʢʘʥʘʣ ʧʦ ʫʣ. ʉʝʡʬʫʣʣʠʥʘ), ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʚ ʩʚʷʟʠ ʩ ʦʩʫʰʝʥʠʝʤ ʠʣʠ ʟʘʩʪʨʦʡʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɸʢʪʠʚʥʦʩʪʴ ʦʟʸʨʥʦʡ ʣʷʛʫʰʢʠ ʚ ʨʝʛʠʦʥʝ ʥʘʯʠʥʘʣʘʩʴ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ð ʥʘʯʘʣʝ ʘʧʨʝʣʷ, ʧʨʠ 

ʫʩʪʦʡʯʠʚʦʤ ʧʨʦʛʨʝʚʝ ʚʦʜʳ ʜʦ +10é+12 ÁC, ʠ ʩʦʭʨʘʥʷʣʘʩʴ ʜʦ ʢʦʥʮʘ ʦʢʪʷʙʨʷ. 

ʄʘʢʩʠʤʫʤ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʤʘʡïʠʶʥʴ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʣʠ ʙʨʘʯʥʳʝ ʠʛʨʳ ʠ 

ʤʘʩʩʦʚʘʷ ʚʦʢʘʣʠʟʘʮʠʷ ʩʘʤʮʦʚ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ (ʠʶʣʴïʘʚʛʫʩʪ) ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ 

ʘʢʪʠʚʥʦʩʪʠ ʠʟ-ʟʘ ʞʘʨʳ ʠ ʧʘʜʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʤʝʣʢʠʭ ʚʦʜʦʸʤʘʭ. ʆʩʝʥʴʶ ʣʷʛʫʰʢʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʚ ʛʣʫʙʦʢʠʭ ʫʯʘʩʪʢʘʭ, ʛʦʪʦʚʷʩʴ ʢ ʟʠʤʦʚʢʝ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʛʦ ʩʝʟʦʥʘ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʙʳʣʘ ʥʘ 15ï20 ʜʥʝʡ ʢʦʨʦʯʝ, ʯʝʤ 

ʥʘ ʧʝʨʠʬʝʨʠʠ ʘʛʣʦʤʝʨʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʚ ʧʦʡʤʝ ʊʘʣʛʘʨʘ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʸʥʥʳʤ 

ʤʠʢʨʦʢʣʠʤʘʪʦʤ ʠ ʫʨʙʘʥʠʟʘʮʠʦʥʥʳʤ ʵʬʬʝʢʪʦʤ ñʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘò, ʫʩʢʦʨʷʶʱʠʤ ʩʝʟʦʥʥʳʝ 

ʨʠʪʤʳ. 

ʆʩʥʦʚʥʳʤʠ ʫʛʨʦʟʘʤʠ ʧʦʧʫʣʷʮʠʷʤ ʦʟʝʨʥʦʡ ʣʷʛʫʰʢʠ ʚ ʧʨʝʜʝʣʘʭ ɸʣʤʘʪʠʥʩʢʦʡ 

ʘʛʣʦʤʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʦʸʤʦʚ (ʙʳʪʦʚʳʝ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʪʦʢʠ, ʤʦʶʱʠʝ 

ʩʨʝʜʩʪʚʘ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ); ʫʪʨʘʪʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʟʘʩʪʨʦʡʢʠ ʙʝʨʝʛʦʚ ʠ ʩʧʨʷʤʣʝʥʠʷ 

ʨʫʩʝʣ ʤʘʣʳʭ ʨʝʢ; ʠʥʪʨʦʜʫʢʮʠʷ ʨʳʙ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʧʠʪʘʶʱʠʭʩʷ ʣʠʯʠʥʢʘʤʠ ʠ ʤʦʣʦʜʴʶ 

ʣʷʛʫʰʝʢ; ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ð ʚʳʪʘʧʪʳʚʘʥʠʝ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ, ʩʙʦʨ ʣʷʛʫʰʝʢ 

ʜʝʪʴʤʠ ʠ ʨʳʙʘʢʘʤʠ; ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ð ʦʩʫʰʝʥʠʝ ʚʦʜʦʸʤʦʚ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʜʳ ʩ ʤʘʣʳʤ ʩʪʦʢʦʤ. 

ʅʘ ʨʷʜʝ ʫʯʘʩʪʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʫʯʘʠ ʧʦʨʘʞʝʥʠʷ ʣʷʛʫʰʝʢ ʛʨʠʙʢʦʚʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʢʦʞʠ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ Batrachochytrium dendrobatidis), ʦʜʥʘʢʦ ʤʘʩʰʪʘʙ ʷʚʣʝʥʠʷ ʪʨʝʙʫʝʪ 

ʦʪʜʝʣʴʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɽʩʣʠ ʚ 1990-ʭ ʛʦʜʘʭ ʚʠʜ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʜʘʞʝ ʚ ʯʝʨʪʝ ʛʦʨʦʜʘ (ʧʨʫʜʳ ʚ ʨʘʡʦʥʝ ʊʘʩʪʘʢʘ ʠ 

ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ), ʪʦ ʢ 2020-ʤ ʛʦʜʘʤ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʟʜʝʩʴ ʨʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʠʣʠ ʚʠʜ 

ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟ. 
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ʄʦʜʠʬʠʢʘʮʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʸʤʦʚ, ʙʦʣʦʪ ʠ ʨʫʯʴʸʚ ʷʚʣʷʝʪʩʷ ʯʘʩʪʳʤ 

ʩʣʝʜʩʪʚʠʝʤ ʫʨʙʘʥʠʟʘʮʠʠ []. ʉʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʛʠʜʨʦʧʝʨʠʦʜʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʘʜʘʧʪʠʚʥʳʭ ʯʝʨʪ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʘ ʪʘʢʞʝ ʦʪ ʪʦʛʦ, ʩʦʚʧʘʜʘʝʪ ʣʠ ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ 

ʩ ʧʝʨʠʦʜʘʤʠ, ʢʦʛʜʘ ʚʦʜʦʸʤʳ ʟʘʥʷʪʳ ʨʳʙʘʤʠ-ʭʠʱʥʠʢʘʤʠ []. 

ɺʳʞʠʚʘʝʤʦʩʪʴ ʛʦʣʦʚʘʩʪʠʢʦʚ ʜʦ ʩʪʘʜʠʠ ʤʝʪʘʤʦʨʬʦʟʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫ ʪʝʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʫʩʢʦʨʷʪʴ ʨʘʟʚʠʪʠʝ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʚʦʜʦʸʤʘ, ʣʠʙʦ ʦʙʣʘʜʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʟʘʱʠʪʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ (ʭʠʤʠʯʝʩʢʠʤʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ) ʠʣʠ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ 

ʩʪʨʘʪʝʛʠʷʤʠ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʨʳʙ-ʭʠʱʥʠʢʦʚ ʚ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʸʤʘʭ [37, 38]. 

ʅʘʧʨʠʤʝʨ, ʙʳʯʴʠ ʣʷʛʫʰʢʠ (Rana catesbeiana) ʩʧʦʩʦʙʥʳ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʉʐɸ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʣʠʯʠʥʢʠ ʤʘʣʦʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʨʳʙ-ʭʠʱʥʠʢʦʚ ʠ ʦʙʣʘʜʘʶʪ ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ 

ʠʟʙʝʛʘʥʠʷ ʨʳʙ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʩʪʦʯʥʳʝ ʪʨʠʪʦʥʳ (Notophthalmus viridescens) ʨʘʟʤʥʦʞʘʶʪʩʷ ʚ 

ʚʦʜʦʸʤʘʭ ʩ ʢʦʨʦʪʢʠʤ ʛʠʜʨʦʧʝʨʠʦʜʦʤ, ʛʜʝ ʨʳʙʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʣʠʯʠʥʢʠ ʥʝ ʠʤʝʶʪ ʟʘʱʠʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʪʠʚ ʨʳʙʥʦʛʦ ʭʠʱʥʠʯʝʩʪʚʘ [36, 37]. 

ɺʠʜʳ ʩ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʣʠʯʠʥʦʢ, ʪʘʢʠʝ ʢʘʢ ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʜʨʝʚʝʩʥʘʷ ʣʷʛʫʰʢʘ 

(Pseudacris regilla) ʠ ʜʣʠʥʥʦʧʘʣʳʡ ʪʨʠʪʦʥ, ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ, ʛʜʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʨʳʙʳ, ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʜʦʣʠʥʳ 

ʋʠʣʣʘʤʝʪʪ (ʰʪʘʪ ʆʨʝʛʦʥ), ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʦʙʣʘʜʘʶʪ ʯʝʨʪʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʠʟʙʝʛʘʪʴ 

ʭʠʱʥʠʢʦʚ. ʄʥʦʛʠʝ ʚʠʜʳ ʟʝʤʥʦʚʦʜʥʳʭ, ʵʚʦʣʶʮʠʦʥʠʨʦʚʘʚʰʠʝ ʚ ʦʪʩʫʪʩʪʚʠʝ ʨʳʙ-ʭʠʱʥʠʢʦʚ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʥʝ ʠʤʝʶʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʠ ʩʫʙʦʧʪʠʤʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʥʘʧʨʠʤʝʨ, 

ʚʦʜʦʸʤʦʚ ʩ ʨʳʙʦʡ) ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʣʦʢʘʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ [36, 38]. 

Results and discussions 
ʄʝʪʦʜʳ ʦʙʲʝʜʠʥʷʶʪ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʦʣʝʢʫʣʷʨʥʦ-

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ. 

ʇʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʯʝʥʠʝ 2025 ʛʦʜʘ, ʚʢʣʶʯʘʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ 

 

ˉ 

ʧ.ʧ 

ʕʪʘʧʳ ʇʝʨʠʦʜ ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʨʘʙʦʪ ʇʨʠʤʝʯʥʠʝ 

1 I ʄʘʨʪ ï ʤʘʡ ʈʘʥʥʷʷ ʘʢʪʠʚʥʦʩʪʴ ʘʤʬʠʙʠʡ, 

ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ ʟʠʤʦʚʢʠ, 

ʥʘʯʘʣʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʧʝʨʠʦʜʘ 

 

2 II ʀʶʥʴ ï ʘʚʛʫʩʪ ʄʘʩʩʦʚʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʩʙʦʨ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

 

3 III ʉʝʥʪʷʙʨʴ ï 

ʦʢʪʷʙʨʴ 

ɿʘʚʝʨʰʝʥʠʝ ʩʝʟʦʥʘ ʘʢʪʠʚʥʦʩʪʠ, 

ʬʠʢʩʘʮʠʷ ʤʦʣʦʜʳʭ ʦʩʦʙʝʡ, 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʟʠʤʦʚʢʝ 

 

 

ɻʨʘʜʠʝʥʪ ʫʨʙʘʥʠʟʘʮʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚʜʦʣʴ ʨʝʧʣʠʮʠʨʦʚʘʥʥʦʛʦ ʛʨʘʜʠʝʥʪʘ 

ʫʨʙʘʥʠʟʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʛʦ: (ʘ) ʠʥʪʝʥʩʠʚʥʦ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ (ʮʝʥʪʨʘʣʴʥʳʝ 

ʛʦʨʦʜʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʘʨʢʦʚʳʝ ʚʦʜʦʸʤʳ), (ʙ) ʧʨʠʛʦʨʦʜʥʳʝ/ʧʝʨʠʫʨʙʘʥʥʳʝ 

ʟʦʥʳ, ʠ (ʚ) ʩʝʣʴʩʢʠʝ/ʨʝʬʝʨʝʥʪʥʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʢʦʥʪʨʦʣʴ). ʅʘ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ 

ʦʪʙʠʨʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʦʜʦʸʤʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʠ ʫʯʸʪʘ 

ʚʥʫʪʨʠʢʘʪʝʛʦʨʠʘʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ [1, 9, 10]. 

ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʦʙʱʠʤ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʚʠʜʘʤ ʟʝʤʥʦʚʦʜʥʳʭ, ʫ ʢʦʪʦʨʳʭ ʣʠʯʠʥʦʯʥʘʷ ʩʪʘʜʠʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʠ ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ 
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ʚʩʝʤʫ ʛʨʘʜʠʝʥʪʫ (ʥʘʧʨʠʤʝʨ, ʨʦʜʳ Rana/Pelophylax, Bufo). ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ 

ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʯʸʪʦʤ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʤʝʞʜʫ ʣʘʥʜʰʘʬʪʘʤʠ [1, 10, 11]. 

ɺʨʝʤʝʥʥʦʡ ʦʭʚʘʪ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ð ʤʠʥʠʤʫʤ ʜʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʝʟʦʥʘ 

(ʜʚʘ ʛʦʜʘ) ʜʣʷ ʫʯʸʪʘ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ; ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʣʦʥʛʠʪʶʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 3ï5 ʣʝʪ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʨʝʥʜʦʚ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʢʦʧʠʪʝʣʴʥʳʭ 

ʵʬʬʝʢʪʦʚ [12, 13, 14]. 

ʇʦʣʝʚʳʝ ʤʝʪʦʜʳ 

ʆʪʙʦʨ ʧʨʦʙ ʣʠʯʠʥʦʢ 

ð ʄʝʪʦʜ ʢʝʧʧʠʥʛʘ ʠ ʩʘʯʢʘ: ʦʪʙʦʨ ʣʠʯʠʥʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʩʘʯʢʦʤ 

(ʥʘʧʨʠʤʝʨ, 250ï500 Õm) ʧʦ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʡ ʨʝʧʣʠʢʠ ʦʪʙʠʨʘʶʪʩʷ 30ï50 ʣʠʯʠʥʦʢ ʩʫʤʤʘʨʥʦ, ʠʟ 

ʢʦʪʦʨʳʭ 15ï20 ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ, ʘ 

ʦʩʪʘʣʴʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʤʝʱʝʥʳ ʚ ʧʦʣʝʚʳʝ ʚʠʚʘʨʠʫʤʳ/ʤʝʟʦ-ʵʢʩʧʝʨʠʤʝʥʪʳ ʠʣʠ 

ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʳ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [10, 11]. 

ð ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ: ʢʘʞʜʘʷ ʚʳʙʦʨʢʘ ʤʘʨʢʠʨʫʝʪʩʷ GPS-ʢʦʦʨʜʠʥʘʪʘʤʠ, 

ʬʠʢʩʠʨʫʶʪʩʷ ʛʣʫʙʠʥʘ, ʪʠʧ ʜʦʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʥʘʣʠʯʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʨʦʮʝʥʪ ʧʦʢʨʳʪʠʷ 

ʪʠʥʳ ʠ ʢʦʨʷʛ, ʘ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʨʳʙ ʠ ʢʨʫʧʥʳʭ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ-ʭʠʱʥʠʢʦʚ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʬʦʨʤʦʡ ʥʘʙʣʶʜʝʥʠʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʘʥʘʣʠʟʘ [9, 10]. 

ð ʆʪʙʦʨ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ: ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʚʳʙʦʨʢʦʡ ʦʪʙʠʨʘʶʪ 

ʧʨʦʙʳ ʚʦʜʳ (3 Ĭ 1 ʣ ð ʧʦ ʢʨʘʶ, ʩʝʨʝʜʠʥʝ ʠ ʛʣʫʙʠʥʝ) ʠ ʧʨʦʙʳ ʜʦʥʥʦʛʦ ʦʩʘʜʢʘ (3 

ʧʨʦʙʦʦʪʙʦʨʥʠʢʘ ʧʦ 50ï100 ʛ). ʇʨʦʙʳ ʩʦʭʨʘʥʷʶʪ ʚ ʧʨʦʭʣʘʜʝ ʠ ʜʦʩʪʘʚʣʷʶʪ ʚ ʣʘʙʦʨʘʪʦʨʠʶ ʜʣʷ 

ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʥʘʣʠʯʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ [3, 15]. 

ʀʟʤʝʨʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʤʝʩʪʝ 

ʅʘ ʢʘʞʜʦʡ ʠʟ ʪʦʯʝʢ ʟʘʤʝʨʘ ʬʠʢʩʠʨʫʶʪʩʷ: ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ (ÁC), pH, ʨʘʩʪʚʦʨʸʥʥʳʡ 

ʢʠʩʣʦʨʦʜ (ʤʛĿʣ ĭ), ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ), ʤʫʪʥʦʩʪʴ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʥʦʩʥʳʝ ʤʫʣʴʪʠʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ, ʢʘʣʠʙʨʫʝʤʳʝ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʦ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʚʝʜʝʪʩʷ ʟʘʧʠʩʴ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʫʨʦʚʥʷ ʚʦʜʳ ʠ ʚʨʝʤʝʥʠ ʩʫʪʦʢ (ʚʘʞʥʦ 

ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʢʣʠʤʘʪʘ) [16, 17]. 

ʆʮʝʥʢʘ ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ð GIS-ʘʥʘʣʠʟ: ʚʦʢʨʫʛ ʢʘʞʜʦʛʦ ʚʦʜʦʸʤʘ ʩʦʟʜʘʝʪʩʷ ʙʫʬʝʨʥʘʷ ʟʦʥʘ ʨʘʜʠʫʩʦʤ 500 ʤ ʠ 1000 

ʤ. ɼʣʷ ʵʪʠʭ ʟʦʥ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ: ʧʨʦʮʝʥʪ ʠʤʧʝʨʤʝʘʙʠʣʠʟʠʨʦʚʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʘʩʬʘʣʴʪ, 

ʟʜʘʥʠʷ), ʜʦʣʷ ʟʝʣʸʥʳʭ ʟʦʥ, ʜʣʠʥʘ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʧʣʦʪʥʦʩʪʴ ʜʦʨʦʛ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʠʩʪʦʯʥʠʢʘ ʩʪʦʯʥʳʭ ʚʦʜ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʦʪʢʨʳʪʳʝ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ (Landsat, 

Sentinel) ʠ ʣʦʢʘʣʴʥʳʝ ʦʨʪʦʬʦʪʦʧʣʘʥʳ. ʈʘʩʯʝʪʳ ʣʘʥʜʰʘʬʪʥʦʡ ʢʦʤʧʦʟʠʮʠʠ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ 

ʧʦʟʚʦʣʷʶʪ ʩʚʷʟʘʪʴ ʣʦʢʘʣʴʥʳʝ ʙʠʦʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ ʤʘʩʰʪʘʙʥʳʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ [3, 9]. 

ð ʆʮʝʥʢʘ ʩʪʦʢʘ ʠ ʢʘʥʘʣʠʟʘʮʠʠ: ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ, ʚʭʦʜʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ð ʦʪʙʠʨʘʶʪʩʷ ʧʨʦʙʥʳʝ ʪʦʯʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ 

ʪʦʯʝʢ ʚʧʫʩʢʘ ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʥʪʘʤʠʥʘʮʠʠ [9, 18]. 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ 

ʄʦʨʬʦʤʝʪʨʠʷ ʠ ʦʮʝʥʢʘ ʨʘʟʚʠʪʠʷ 

ð ɻʦʩʥʝʨʦʚʩʢʘʷ ʰʢʘʣʘ ʨʘʟʚʠʪʠʷ: ʢʘʞʜʘʷ ʦʩʦʙʴ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʰʢʘʣʝ ɻʦʩʥʝʨʘ (1960) ʜʣʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʡ ʩʪʘʜʠʠ; ʬʠʢʩʠʨʫʶʪʩʷ ʤʘʩʩʘ (ʚʣʘʞʥʘʷ ʤʘʩʩʘ Ñ0.01 ʛ), ʜʣʠʥʘ ʪʫʣʦʚʠʱʘ, 

ʜʣʠʥʘ ʭʚʦʩʪʘ, ʜʣʠʥʘ ʢʦʥʝʯʥʦʩʪʝʡ (ʧʨʠ ʥʘʣʠʯʠʠ), ʠʥʜʝʢʩ ʢʦʥʜʠʠʮʠʠ (ʤʘʩʩʘ/ʜʣʠʥʘ) ʠ ʧʘʨʘʤʝʪʨʳ 

ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʥʘ/ʤʘʩʩʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʨʦʪʦʢʦʣ ʠʟʤʝʨʝʥʠʡ ʩ 

ʧʦʚʪʦʨʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ [3, 10]. 

ð ʏʘʩʪʦʪʘ ʜʝʬʦʨʤʘʮʠʡ: ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʥʝʰʥʠʝ ʘʥʦʤʘʣʠʠ (ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʦʩʪʝʡ, 

ʨʘʩʱʝʣʠʥʳ, ʦʧʫʭʦʣʠ), ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʠʷ ʩ ʢʘʣʠʙʨʦʚʦʯʥʳʤ 
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ʤʘʩʰʪʘʙʦʤ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ (ImageJ ʠʣʠ ʘʥʘʣʦʛ) 

[12, 15]. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʵʢʟʧʦʟʠʮʠʠ (ʤʝʟʦʢʦʩʤʳ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʘʢʚʘʨʠʫʤʳ) 

ð ʄʝʟʦʢʦʩʤʳ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ: ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʟʦʢʦʩʤʳ ð ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʩʝʪʯʘʪʳʝ ʠ/ʠʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʢʘʥʪʝʡʥʝʨʳ, 

ʧʦʤʝʱʸʥʥʳʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʜʦʸʤ ʠ ʟʘʧʦʣʥʝʥʥʳʝ ʤʝʩʪʥʦʡ ʚʦʜʦʡ ʠ ʩʫʙʩʪʨʘʪʦʤ. ɺ ʢʘʞʜʦʤ 

ʤʝʟʦʢʦʩʤʝ ʟʘʩʝʣʷʝʪʩʷ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʣʠʯʠʥʦʢ (ʥʘʧʨʠʤʝʨ, 10 ʦʩʦʙʝʡ) ʠ ʧʨʦʚʦʜʠʪʩʷ 

ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʢʦʨʤʘ. ʄʝʟʦʢʦʩʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʷ: (ʘ) ʧʨʠʩʫʪʩʪʚʠʷ ʨʳʙ (ʠʤʠʪʘʮʠʷ ʭʠʱʥʠʯʝʩʪʚʘ), (ʙ) ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʛʨʫʞʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ), (ʚ) ʜʦʙʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʨʝʣʝʚʘʥʪʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʧʝʩʪʠʮʠʜʦʚ, ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ) [3, 11, 20]. 

ð ʃʘʙʦʨʘʪʦʨʥʳʝ ʪʝʩʪʳ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ: ʩʪʘʥʜʘʨʪʥʳʝ 96-ʯʘʩʦʚʳʝ ʠ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʝ (ʜʦ 

ʤʝʪʘʤʦʨʬʦʟʘ) ʪʝʩʪʳ ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʪʦʢʩʠʢʘʥʪʦʚ (ʥʘʧʨʠʤʝʨ, ʘʪʨʘʟʠʥ, ʭʣʦʨʧʠʨʠʬʦʩ, 

ʤʝʜʠ). ʀʟʤʝʨʷʶʪ ʩʤʝʨʪʥʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʚʨʝʤʷ ʤʝʪʘʤʦʨʬʦʟʘ ʠ ʤʘʨʢʝʨʳ ʩʫʙʣʝʪʘʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ [11, 17, 21, 22]. 

ɻʠʩʪʦʣʦʛʠʷ ʠ ʤʠʢʨʦʩʢʦʧʠʷ 

ð ɻʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʚ: ʦʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ 

ʞʘʙʝʨʥʦʛʦ ʵʧʠʪʝʣʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 10% ʥʝʡʪʨʘʣʴʥʦʤ ʬʦʨʤʘʣʠʥʝ, ʧʨʦʭʦʜʷʪ ʩʪʘʥʜʘʨʪʥʫʶ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʠ ʦʢʨʘʰʠʚʘʶʪʩʷ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ-ʵʦʟʠʥʦʤ (H&E) ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ: ʥʝʢʨʦʟʳ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʠʥʬʠʣʴʪʨʘʪʳ, ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʠʟʤʝʥʝʥʠʷ [11, 20]. 

ð ʄʠʢʨʦʩʢʦʧʠʷ ʩʢʝʣʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʜʣʷ ʦʮʝʥʢʠ ʜʝʬʦʨʤʘʮʠʡ ʠ ʘʥʦʤʘʣʠʡ ʢʦʩʪʥʦʡ 

ʪʢʘʥʠ ʚʳʧʦʣʥʷʝʪʩʷ ʭʠʤʝʨʠʟʘʮʠʷ/ʩʢʝʣʝʪʠʨʦʚʘʥʠʝ (Alcian blue/Alizarin red) ʫ ʦʙʨʘʟʮʦʚ ʧʦʟʜʥʝʡ 

ʣʠʯʠʥʦʯʥʦʡ ʩʪʘʜʠʠ ʠ ʤʝʪʘʤʦʨʬʦʚ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʠʪʴ ʩʢʨʳʪʳʝ ʘʥʦʤʘʣʠʠ ʩʢʝʣʝʪʘ 

ʠ ʭʨʷʱʝʚʦʡ ʧʘʪʦʣʦʛʠʠ. 

ʍʠʤʠʯʝʩʢʠʡ ʠ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ 

ð ʄʝʪʘʣʣʳ: ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʤʝʪʦʜʦʤ ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝʥʥʦʡ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ICP-MS) ʠʣʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ (AAS) ʜʣʷ Cu, Pb, Hg ʠ 

ʜʨ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ/ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʥʦʨʤʘʪʠʚʘʤʠ ʠ ʩ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʚʦʜʦʸʤʘʭ [20,23]. 

ð ʆʨʛʘʥʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ: ʘʥʘʣʠʟ ʧʝʩʪʠʮʠʜʦʚ ʠ ʇɸʋ ʚʳʧʦʣʥʷʝʪʩʷ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ð ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (GC-MS) ʠʣʠ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦ 

ʜʘʚʣʝʥʠʷ (HPLC) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʩʦʝʜʠʥʝʥʠʡ. ɼʣʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʤʠʢʨʦʧʨʠʤʝʩʝʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ HPLC-MS/MS ʤʝʪʦʜʠʢʠ [11, 22]. 

ð ʄʠʢʨʦʧʣʘʩʪʠʢ: ʧʨʦʙʳ ʬʠʣʴʪʨʫʶʪʩʷ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ ʠ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʩʢʦʧʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ FTIR-ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʠʤʝʨʥʳʭ ʪʠʧʦʚ ʠ 

ʦʮʝʥʢʠ ʯʘʩʪʦʪʳ ʯʘʩʪʠʮ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʸʤʘ/ʤʘʩʩʳ ʦʩʘʜʢʘ [24]. 

ð ʇʘʨʘʤʝʪʨʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ: BOD, COD, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʘʤʤʦʥʠʡ-ʘʟʦʪ, ʬʦʩʬʘʪʳ ð 

ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʧʦ APHA/ISO. 

ʄʠʢʨʦʙʠʦʪʘ ʠ ʧʘʪʦʛʝʥ-ʘʥʘʣʠʪʠʢʘ 

ð ɸʥʘʣʠʟ ʢʦʞʥʦʡ ʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ: ʦʪʙʦʨ ʩʤʳʚʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ ʣʠʯʠʥʦʢ 

ʠ ʦʙʨʘʟʮʦʚ ʢʠʰʝʯʥʦʛʦ ʩʦʜʝʨʞʠʤʦʛʦ ʜʣʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ 16S rRNA (Illumina MiSeq ʠʣʠ 

ʘʥʘʣʦʛ). ɸʥʘʣʠʟ ʤʠʢʨʦʙʠʦʪʳ ʚʢʣʶʯʘʝʪ ʦʮʝʥʢʫ ʘʣʴʬʘ- ʠ ʙʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠʩʫʪʩʪʚʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʟʘʱʠʪʥʳʭ ʠʣʠ ʧʘʪʦʛʝʥʥʳʭ ʪʘʢʩʦʥʦʚ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʦʟʤʦʞʥʳʭ 

ʙʠʦʠʥʜʝʢʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ Bd ʠ ʜʨʫʛʠʤ ʧʘʪʦʛʝʥʘʤ [25, 26]. 

ð ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ Batrachochytrium dendrobatidis (Bd) ʠ ʜʨʫʛʠʭ ʧʘʪʦʛʝʥʦʚ: qPCR-ʘʥʘʣʠʟ 

ʥʘ ɼʅʂ Bd ʥʘ ʦʩʥʦʚʝ ʧʨʦʪʦʢʦʣʦʚ Boyle et al. (2004) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʪʝʩʪʦʚ 

ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ Ranavirus ʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʘʪʦʛʝʥʦʚ; ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ 

ʧʨʦʚʦʜʠʪʩʷ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʰʪʘʤʤʦʚ [27, 28]. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 
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ð ʉʪʘʪʠʩʪʠʢʘ: ʜʣʷ ʘʥʘʣʠʟʘ ʚʣʠʷʥʠʷ ʛʨʘʜʠʝʥʪʘ ʫʨʙʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʥʦʛʦʤʘʩʰʪʘʙʥʘʷ ʩʪʘʪʠʩʪʠʢʘ: ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʩʤʝʰʘʥʥʳʝ ʤʦʜʝʣʠ (LMM/GLMM) ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʵʬʬʝʢʪʘʤʠ çʪʠʧ ʣʘʥʜʰʘʬʪʘè, çʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷè, 

çʪʝʤʧʝʨʘʪʫʨʘè, ʠ ʩʣʫʯʘʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ çʚʦʜʦʸʤ/ʛʦʜè. ʄʦʜʝʣʠ ʧʦʜʙʠʨʘʶʪʩʷ ʧʦ AIC, 

ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ (VIF) ʠ ʧʨʦʚʝʨʢʘ ʦʩʪʘʪʢʦʚ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʠ 

ʛʦʤʦʩʢʝʜʘʩʪʠʯʥʦʩʪʴ [29, 30]. 

ð ʄʥʦʛʦʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ: ʜʣʷ ʚʳʙʦʨʢʠ ʙʠʦʤʘʨʢʝʨʦʚ ʠ ʤʠʢʨʦʙʠʦʪʳ ʧʨʠʤʝʥʷʝʪʩʷ 

ʤʥʦʛʦʤʝʨʥʳʡ ʘʥʘʣʠʟ (PCA, NMDS, RDA) ʜʣʷ ʦʮʝʥʢʠ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ 

ʭʠʤʠʯʝʩʢʠʤʠ/ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʨʦʩʪ, ʤʘʩʩʘ, 

ʯʘʩʪʦʪʘ ʜʝʬʦʨʤʘʮʠʡ, ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ) [28, 31]. 

ð ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʠʩʢʘ: ʥʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʩʪʨʦʷʪʩʷ ʤʦʜʝʣʠ ʚʳʞʠʚʘʝʤʦʩʪʠ 

(Cox proportional hazards ʠʣʠ KaplanïMeier ʜʣʷ ʣʦʥʛʠʪʶʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ) ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʨʠʮ ʠ ʤʦʜʝʣʝʡ 

ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʚʳʞʠʚʘʝʤʦʩʪʠ ʣʠʯʠʥʦʢ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʜʠʥʘʤʠʢʫ ʧʦʧʫʣʷʮʠʠ [12, 14]. 

ʕʪʠʯʝʩʢʠʝ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʘʩʧʝʢʪʳ 

ð ʇʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʦʪʣʦʚ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ: ʚʩʝ ʧʦʣʝʚʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʨʝʰʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʠ ʵʪʠʯʝʩʢʠʭ 

ʢʦʤʠʪʝʪʦʚ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʠʥʮʠʧʦʚ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʨʝʩʩʘ ʠ ʩʤʝʨʪʥʦʩʪʠ ʫ ʠʩʩʣʝʜʫʝʤʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʥʝʧʝʨʩʠʩʪʠʨʫʶʱʠʤ ʤʝʪʦʜʘʤ, ʘ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʚʪʘʥʘʟʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʫʤʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʩ ʠʥʲʝʢʮʠʝʡ ʠʟʤʝʣʴʯʝʥʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʧʨʦʪʦʢʦʣʘʤ. 

ð ɹʠʦʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʫʪʠʣʠʟʘʮʠʷ ʤʘʪʝʨʠʘʣʦʚ: ʚʩʝ ʦʙʨʘʟʮʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʘʪʦʛʝʥʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʣʠ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʫʪʠʣʠʟʠʨʫʶʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ ʣʘʙʦʨʘʪʦʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʪʠʣʠʟʘʮʠʠ. 

Conclusion 

ʋʨʙʘʥʠʟʘʮʠʷ ʬʦʨʤʠʨʫʝʪ ʤʫʣʴʪʠʬʘʢʪʦʨʥʳʡ ʩʪʨʝʩʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʣʠʯʠʥʦʢ 

ʟʝʤʥʦʚʦʜʥʳʭ. ʍʠʤʠʯʝʩʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ (ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ, ʧʝʩʪʠʮʠʜʳ, ʇɸʋ, 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʤʠʢʨʦʧʨʠʤʝʩʠ, ʤʠʢʨʦʧʣʘʩʪʠʢ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ (ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʥʠʞʝʥʥʳʡ ʨʘʩʪʚʦʨʸʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ) ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʫʜʣʠʥʝʥʠʶ ʠʣʠ 

ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʚʨʝʤʝʥʠ ʤʝʪʘʤʦʨʬʦʟʘ ʠ ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ. 

ʕʪʠ ʚʳʚʦʜʳ ʧʦʜʢʨʝʧʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʧʦʣʝʚʳʤʠ ʜʘʥʥʳʤʠ ʚ ʨʘʟʥʳʭ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ [11, 21, 32, 33, 16, 17, 20]. 

ʉʫʙʣʝʪʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʤʳʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʵʬʬʝʢʪʘʤ. ɼʘʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʥʝ ʚʳʟʳʚʘʶʱʠʭ ʤʛʥʦʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʛʥʝʪʝʥʠʝ ʢʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʢʦʥʜʠʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʩʪʨʝʩʩʘ (ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ SOD, CAT, GPx ʠ MDA) ʠ ʧʦʜʘʚʣʝʥʠʝ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʯʪʦ 

ʧʦʚʳʰʘʝʪ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʧʘʪʦʛʝʥʘʤ (ʚʢʣʶʯʘʷ Bd) ʠ ʫʩʠʣʠʚʘʝʪ ʩʫʤʤʘʨʥʳʡ ʩʪʨʝʩʩ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [12, 16, 21, 22]. 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʩʪʨʝʩʩ ʢʘʢ ʫʩʠʣʠʚʘʶʱʠʡ ʤʦʜʠʬʠʢʘʪʦʨ ʪʦʢʩʠʯʥʦʩʪʠ. ʕʬʬʝʢʪ 

çʛʦʨʦʜʩʢʦʛʦ ʪʝʧʣʦʚʦʛʦ ʦʩʪʨʦʚʘè ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʤʝʪʘʙʦʣʠʟʤʘ ʣʠʯʠʥʦʢ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʠʱʝ ʠ ʢʠʩʣʦʨʦʜʝ; ʧʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʝ ʠ ʩʥʠʞʝʥʥʦʡ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʢʠʩʣʦʨʦʜʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ çʤʘʣʝʥʴʢʠʭè ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ 

ʫʷʟʚʠʤʳʭ ʤʝʪʘʤʦʨʬʦʚ ʩ ʧʦʥʠʞʝʥʥʦʡ ʚʳʞʠʚʘʝʤʦʩʪʴʶ ʚ ʥʘʟʝʤʥʦʡ ʬʘʟʝ. ʇʦʚʳʰʝʥʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʘʢʞʝ ʫʩʠʣʠʚʘʶʪ ʜʝʡʩʪʚʠʝ ʤʥʦʛʠʭ ʪʦʢʩʠʢʘʥʪʦʚ ʠ ʧʘʪʦʛʝʥʦʚ, ʩʦʟʜʘʚʘʷ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ [16, 24, 25]. 

ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʪʳ ʠ ʨʦʩʪ ʧʘʪʦʛʝʥʦʚ ð ʢʣʶʯʝʚʦʡ ʬʘʢʪʦʨ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. 

ʋʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʚʦʜʦʸʤʳ ʠʟʤʝʥʷʶʪ ʩʦʩʪʘʚ ʢʦʞʥʦʡ ʠ ʢʠʰʝʯʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʣʠʯʠʥʦʢ, ʯʪʦ 

ʦʩʣʘʙʣʷʝʪ ʤʝʩʪʥʳʝ ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ. ʉʦʚʤʝʩʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 

ʤʠʢʨʦʙʠʦʤʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘ ʧʦʚʳʰʘʝʪ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʠ ʪʷʞʝʩʪʴ ʠʥʬʝʢʮʠʡ, ʚʢʣʶʯʘʷ 

chytridiomycosis (Bd) ʠ ʚʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ (Ranavirus) [25, 26, 27, 28]. 
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ɸʜʘʧʪʘʮʠʷ ʠ ʧʦʪʝʥʮʠʘʣ ʪʦʣʝʨʘʥʪʥʦʩʪʠ: ʘʤʬʠʙʠʠ ʩʧʦʩʦʙʥʳ ʢ ʯʘʩʪʠʯʥʦʡ ʣʦʢʘʣʴʥʦʡ 

ʘʜʘʧʪʘʮʠʠ, ʥʦ ʩ ʟʘʪʨʘʪʘʤʠ. ɺ ʦʪʜʝʣʴʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʦʙʥʘʨʫʞʝʥʳ ʤʝʭʘʥʠʟʤʳ 

ʪʦʣʝʨʘʥʪʥʦʩʪʠ (ʧʦʚʳʰʝʥʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʤʝʪʘʣʣʦʪʠʦʥʠʥʦʚ, ʠʟʤʝʥʝʥʠʷ ʚ ʵʢʩʧʨʝʩʩʠʠ 

ʜʝʪʦʢʩʠʢʘʮʠʠ), ʦʜʥʘʢʦ ʪʘʢʠʝ çʘʜʘʧʪʘʮʠʠè ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʥʠʞʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʦʟʤʦʞʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʬʠʪʥʝʟ (ʨʝʢʦʤʝʨʮʠʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʩʥʠʞʝʥʠʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ), ʯʪʦ ʜʝʣʘʝʪ ʧʦʧʫʣʷʮʠʠ ʫʷʟʚʠʤʳʤʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 

[34, 35]. 

ʌʨʘʛʤʝʥʪʘʮʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʙʘʨʴʝʨʳ ʜʣʷ ʤʠʛʨʘʮʠʠ ʩʦʢʨʘʱʘʶʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʡ 

ʨʝʟʝʨʚ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʙʘʨʴʝʨʳ (ʜʦʨʦʛʠ, ʟʘʩʪʨʦʡʢʠ) ʦʛʨʘʥʠʯʠʚʘʶʪ ʤʠʛʨʘʮʠʠ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʢ ʤʝʩʪʘʤ ʨʘʟʤʥʦʞʝʥʠʷ, ʩʥʠʞʘʷ ʨʝʢʦʣʦʥʠʟʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʚʳʨʘʚʥʠʚʘʶʱʫʶ ʨʦʣʴ 

ʤʝʪʘʧʦʧʫʣʷʮʠʡ; ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʦʢʘʣʴʥʳʝ ʧʦʧʫʣʷʮʠʠ ʚ ʛʦʨʦʜʘʭ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʚʳʤʠʨʘʥʠʶ 

ʧʨʠ ʣʦʢʘʣʴʥʳʭ ʩʪʨʝʩʩ-ʩʦʙʳʪʠʷʭ [9, 10, 15]. 

ʄʝʟʦʢʦʩʤʳ ʠ ʧʦʣʝʚʳʝ ʙʠʦʘʩʩays ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʧʣʠʮʠʨʦʚʘʥʥʳʭ ʤʝʟʦʢʦʩʤʦʚ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʦʣʝʚʳʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʧʨʷʤʦʝ ʪʦʢʩʠʯʝʩʢʦʝ 

ʚʣʠʷʥʠʝ ʦʪ ʢʦʩʚʝʥʥʳʭ ʵʬʬʝʢʪʦʚ (ʧʦʪʝʨʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ, ʭʠʱʥʠʯʝʩʪʚʦ, ʠʟʤʝʥʝʥʠʝ 

ʤʠʢʨʦʙʠʦʪʳ) ʠ ʦʮʝʥʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ (ʥʘʧʨʠʤʝʨ, ʟʘʛʨʷʟʥʝʥʠʝ Ĭ ʪʝʤʧʝʨʘʪʫʨʘ Ĭ 

ʭʠʱʥʠʯʝʩʪʚʦ) [11, 31, 32]. 

ʂ ʪʦʤʫ ʞʝ, ʥʝʣʴʟʷ ʠʛʥʦʨʠʨʦʚʘʪʴ ʬʘʢʪ ʛʠʙʝʣʠ ʣʠʯʠʥʦʢ, ʛʦʣʦʚʘʩʪʠʢʦʚ, ʩʝʛʦʣʝʪʦʢ ʠ 

ʚʟʨʦʩʣʳʭ ʘʤʬʠʙʠʡ ʦʪ ʭʠʱʥʠʢʦʚ. ʅʘʣʠʯʠʝ ʭʠʱʥʳʭ ʨʳʙ, ʦʩʦʙʝʥʥʦ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʭ 

(ʯʫʞʝʨʦʜʥʳʭ) ʚʠʜʦʚ, ʚ ʚʦʜʦʸʤʘʭ, ʙʦʣʦʪʘʭ ʠ ʨʫʯʴʷʭ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ 

ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʟʝʤʥʦʚʦʜʥʳʭ. ɺʦʜʥʳʝ ʣʠʯʠʥʢʠ ʤʥʦʛʠʭ ʚʠʜʦʚ ʟʝʤʥʦʚʦʜʥʳʭ ʫʷʟʚʠʤʳ ʢ 

ʭʠʱʥʠʯʝʩʪʚʫ ʩʦ ʩʪʦʨʦʥʳ ʵʢʟʦʪʠʯʝʩʢʠʭ ʨʳʙ. 

ʍʠʱʥʳʝ ʨʳʙʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʚʦʜʦʸʤʘʭ ʠ ʙʦʣʦʪʘʭ ʩ ʢʦʨʦʪʢʠʤ 

ʛʠʜʨʦʧʝʨʠʦʜʦʤ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʚʦʜʦʸʤʳ ʯʘʩʪʦ ʧʝʨʝʩʳʭʘʶʪ. ʅʘʧʨʦʪʠʚ, ʭʠʱʥʳʝ ʨʳʙʳ 

ʦʙʳʯʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʙʦʣʝʝ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʦʸʤʘʭ, ʢʦʪʦʨʳʝ ʥʝʨʝʜʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚ 

ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʘʭ [36, 37, 38]. ʈʳʙʳ ʯʘʱʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʳʭ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʝʤ ʚ ʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳʭ ʧʦ ʚʦʜʥʦʤʫ 

ʨʝʞʠʤʫ ʩʝʣʴʩʢʠʭ ʙʦʣʦʪʘʭ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʇʝʥʩʠʣʴʚʘʥʠʠ (ʉʐɸ) [36, 37, 38]. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʥʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʛʦʨʦʜʩʢʠʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʦʜʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʠʤ ʚʠʜʦʚʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʠʯʠʥʦʢ ʟʝʤʥʦʚʦʜʥʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʣʴʩʢʠʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʛʦʨʦʜʩʢʠʝ ʠ ʧʨʠʛʦʨʦʜʥʳʝ ʚʦʜʦʸʤʳ, ʙʦʣʦʪʘ ʠ ʨʫʯʴʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʢʘʢ 

ʧʨʝʜʥʘʤʝʨʝʥʥʦʤʫ, ʪʘʢ ʠ ʩʣʫʯʘʡʥʦʤʫ ʚʩʝʣʝʥʠʶ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ 

ʧʨʠʛʦʜʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʜʣʷ ʟʝʤʥʦʚʦʜʥʳʭ, ʥʝ ʩʧʦʩʦʙʥʳʭ ʩʦʩʫʱʝʩʪʚʦʚʘʪʴ ʩ 

ʨʳʙʘʤʠ [36, 37, 38]. Cʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʩʪʦʷʥʥʳʭ ʧʨʫʜʦʚ ʠ ʠʥʪʨʦʜʫʢʮʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʳʙ 

ʚʦ ʚʣʘʞʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʜʦʣʠʥʳ ʋʠʣʣʘʤʝʪʪ (ʰʪʘʪ ʆʨʝʛʦʥ, ʉʐɸ), ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʦʡ ʙʳʯʴʝʡ ʣʷʛʫʰʢʠ (Rana catesbeiana), ʙʳʣʠ ʧʨʠʟʥʘʥʳ 

ʬʘʢʪʦʨʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʷʪʥʠʩʪʦʡ ʣʷʛʫʰʢʠ ʆʨʝʛʦʥʘ (Rana 

pretiosa) [36, 37, 38]. 

ʄʦʥʠʪʦʨʠʥʛ ʜʦʣʞʝʥ ʙʳʪʴ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʤ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʳʤ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʡ 

ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʝʦʙʭʦʜʠʤʳ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʧʨʦʪʦʢʦʣʳ, ʚʢʣʶʯʘʶʱʠʝ: ʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, 

ʙʠʦʤʘʨʢʝʨʳ (ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʣʝʢʫʣʷʨʥʳʝ), ʦʮʝʥʢʫ ʤʠʢʨʦʙʠʦʪʳ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ (GIS). ʊʦʣʴʢʦ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʷʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʩʤʷʛʯʝʥʠʷ 

[15, 12, 25, 29]. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ. ʅʘ ʦʩʥʦʚʝ ʜʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʝʨʳ: 

ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʣʢʦʚʦʜʥʳʭ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʸʤʦʚ ʙʝʟ ʚʚʦʟʘ ʨʳʙ (ʦʥʠ 

ʩʣʫʞʘʪ çʫʙʝʞʠʱʘʤʠè ʜʣʷ ʣʠʯʠʥʦʢ) [8, 20]; 

ʚʥʝʜʨʝʥʠʝ ʟʝʣʸʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʣʠʚʥʝʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠ ʩʥʠʞʝʥʠʷ ʩʪʦʢʘ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ (ʙʠʦʧʨʫʜʳ, ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʧʦʣʦʩʳ) [10, 29]; 
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ʦʛʨʘʥʠʯʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʙʠʦʪʦʢʩʠʯʥʳʭ ʧʝʩʪʠʮʠʜʦʚ ʚ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʠ 

ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʨʝʜʠʪʝʣʷʤʠ [6, 24]; 

ʤʦʥʠʪʦʨʠʥʛ ʤʠʢʨʦʧʣʘʩʪʠʢʘ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʣʝʜʦʚ ʚ ʚʦʜʦʸʤʘʭ ʢʘʢ ʥʦʚʳʭ ʫʛʨʦʟ; 

ʨʘʟʨʘʙʦʪʢʘ ʧʦʣʠʪʠʢ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ [15, 11]; 

ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʜʦʨʦʞʥʦʡ ʩʤʝʨʪʥʦʩʪʠ 

(ʧʦʜʟʝʤʥʳʝ ʧʝʨʝʭʦʜʳ ʜʣʷ ʘʤʬʠʙʠʡ, ʚʨʝʤʝʥʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʧʨʠ ʤʠʛʨʘʮʠʷʭ) [21, 29]. 

ʇʨʠʦʨʠʪʝʪʳ ʜʣʷ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝʦʙʭʦʜʠʤʳ: 

ʣʦʥʛʠʪʶʜʥʳʝ (ʤʫʣʴʪʠʛʦʜʦʚʳʝ) ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʥʘʢʦʧʠʪʝʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʠ 

ʘʜʘʧʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ [28]; 

ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʫʣʴʪʠʩʪʨʝʩʩʦʨʘʤ (ʫʩʢʦʨʝʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʩʦʯʝʪʘʥʠʡ ʪʦʢʩʠʢʘʥʪʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʮʝʥʘʨʠʝʚ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʨʦʛʦʚʳʭ ʵʬʬʝʢʪʦʚ ʠ 

ʩʠʥʝʨʛʠʡ [4, 24]; 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʠ ʤʠʢʨʦʙʠʦʪʳ ʚ ʟʘʱʠʪʝ ʦʪ ʧʘʪʦʛʝʥʦʚ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʤʠʢʨʦʙʠʦʤ-

ʪʝʨʘʧʠʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ [17, 25]; 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠʠ ʛʦʨʦʜʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠ ʦʮʝʥʢʘ 

ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʘʢʠʭ ʘʜʘʧʪʘʮʠʡ [19, 20, 27]. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʦʙʟʦʨʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʫʨʙʘʥʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʸʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʟʝʤʥʦʚʦʜʥʳʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʟʝʤʥʦʚʦʜʥʳʭ, ʘ ʩʦʭʨʘʥʝʥʠʝ ʤʥʦʛʠʭ ʚʠʜʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠʭ ʧʦʧʫʣʷʮʠʡ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʘʢʮʝʥʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʶ ʧʨʠʯʠʥ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʥʝʦʙʲʷʩʥʠʤʳʭè ʩʦʢʨʘʱʝʥʠʡ ʧʦʧʫʣʷʮʠʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʧʦʩʣʝʜʩʪʚʠʷ ʫʪʨʘʪʳ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʩʪʘʶʪʩʷ ʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʢʨʘʡʥʝ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʚʣʠʷʥʠʶ 

ʠʟʤʝʥʝʥʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʟʝʤʥʦʚʦʜʥʳʭ, ʠ ʝʱʸ ʤʝʥʴʰʝ ð ʨʘʙʦʪ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ 

ʚʣʠʷʥʠʝ ʫʨʙʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʪʝʨʠ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʦ ʤʥʦʛʠʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɻʦʨʦʜʩʢʠʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʘʷ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʚʳʰʝʥʠʝ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ. ʈʘʟʚʠʪʠʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʧʷʪʠ ʠʟ 17 ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʥʷʪʳʭ ʆʆʅ ʚ 2015 ʛʦʜʫ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʙʦʨʦʯʥʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʂʝʥʪʘʫ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

ʙʦʣʝʝ 50 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ. ʀʟ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ 

(Ulmus parvifolia), ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ (Acer negundo), ʤʦʞʞʝʚʝʣʴʥʠʢ ʚʠʨʛʠʥʩʢʠʡ (Juniperus 

virginiana), ʷʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Frʘxinus excʝlsior), ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ (Pinus pallasiana), ʙʠʦʪʘ 

ʚʦʩʪʦʯʥʘʷ (Platycladus orientalis) ʠ ʙʠʨʶʯʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Ligustrum vulgare). ʆʜʥʘʢʦ 53% 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʦʚʨʝʞʜʝʥʦ ʣʠʩʪʦʛʨʳʟʫʱʠʤʠ, ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʜʝʨʝʚʴʷ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʠ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ 

(ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 79% ʠ 69% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʇʨʠ ʵʪʦʤ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʨʘʞʝʥ ʙʦʣʝʟʥʷʤʠ, ʘ ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ - ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʨʝʛʫʣʷʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ 

ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ ʧʦʧʦʣʥʝʥʠʝ 

ʘʩʩʦʨʪʠʤʝʥʪʘ ʥʦʚʳʤʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ, ʂʝʥʪʘʫ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

 

ɺʚʝʜʝʥʠʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʆʙʲʝʜʠʥʝʥʥʳʭ ʅʘʮʠʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚ 1992 ʛ., ʧʨʠʥʷʣʘ 

ʢʦʥʮʝʧʮʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʚ 2015 ʛ. ʆʆʅ ʙʳʣʠ ʧʨʠʥʷʪʳ 17 ʮʝʣʝʡ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ. ʇʨʠ ʵʪʦʤ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ ʯʝʪʳʨʝʭ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ (ʎʋʈ 6 ï ʏʠʩʪʘʷ ʚʦʜʘ ʠ ʩʘʥʠʪʘʨʠʷ, 11 ï ʋʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ, 13 ï ɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ,15 ï ʉʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʩʫʰʠ) [1]. ʋʨʦʚʝʥʴ 

ʦʟʝʣʝʥʝʥʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʟʝʣʝʥʦʛʦ ʬʦʥʜʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʦʩʥʦʚʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʣʘʛʦʧʦʣʫʯʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ [2], ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʎʋʈ 

3. ʕʪʦ ʪʝʤ ʙʦʣʝʝ ʚʘʞʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʩ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ, ʩ ʞʘʨʢʠʤ ʠ 

ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʥʠʤ ʧʝʨʠʦʜʦʤ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʂʝʥʪʘʫ.  

ʆʩʦʙʘʷ ʨʦʣʴ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʚʦʜʠʪʩʷ 

ʟʝʣʝʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ. ɺʣʠʷʥʠʝ ʛʦʨʦʜʩʢʠʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦ-

ʚʣʘʞʥʦʩʪʥʳʡ ʨʝʞʠʤ ʚ ʛʦʨʦʜʩʢʦʤ ʧʦʛʨʘʥʠʯʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʳ ʦʧʠʩʘʥʦ ʚʦ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥʘʭ. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʦʟʜʘʶʪ ʪʝʥʴ, 

ʫʚʣʘʞʥʷʶʪ ʚʦʟʜʫʭ, ʨʝʛʫʣʠʨʫʶʪ ʩʨʝʜʥʶʶ ʨʘʜʠʘʮʠʦʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ [3,4,5]. ʊʘʢʞʝ ʛʦʨʦʜʩʢʠʝ 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʘʞʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠ ʢʫʣʴʪʫʨʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʙʣʘʛʦʧʦʣʫʯʠʷ ʯʝʣʦʚʝʢʘ 

[6]. ɺ ʢʨʦʥʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʚ ʪʝʥʠ ʧʦʜ ʥʝʡ ʬʦʨʤʠʨʫʶʪʩʷ çʦʯʘʛʠ ʧʨʦʭʣʘʜʳ», 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʚʦʟʜʫʭʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 5-70ʉ [7].  

ʉʪʨʘʪʝʛʠʯʝʩʢʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 

ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ [8]. ɿʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʟʘʩʣʫʞʠʚʘʶʪ ʦʩʦʙʦʛʦ 
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ʚʥʠʤʘʥʠʷ ʚ ʩʚʝʪʝ ʧʨʦʛʨʝʩʩʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʧʨʦʙʣʝʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʦʩʪʨʦʚʦʚ ʪʝʧʣʘ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ 

ʪʦʣʴʢʦ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ [9]. 

ɺʦ ʚʨʝʤʝʥʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʛ. ʂʝʥʪʘʫ ʙʳʣ ʰʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ 

ʟʝʣʝʥʳʭ ʛʦʨʦʜʦʚ ʩʪʨʘʥʳ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 1970 ʛʦʜ ʥʘ 

ʩʝʤʴʜʝʩʷʪ ʪʳʩʷʯ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʂʝʥʪʘʫ ʧʨʠʭʦʜʠʣʦʩʴ 2 ʤʠʣʣʠʦʥʘ 100 ʪʳʩʷʯ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʚʠʜʦʚ. ʀʤʝʣʠʩʴ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʘʣʣʝʡ ʠʟ ʙʝʨʝʟ ʠ ʘʢʘʮʠʡ, 

ʪʦʧʦʣʝʡ ʠ ʢʣʝʥʦʚ, ʩʦʟʜʘʶʱʠʭ ʤʠʢʨʦʢʣʠʤʘʪ ʛʦʨʦʜʘ. ʇʠʪʦʤʥʠʢ ʢʦʤʙʠʥʘʪʘ ʝʞʝʛʦʜʥʦ ʜʘʚʘʣ 50-

60 ʪʳʩʷʯ ʩʘʞʝʥʮʝʚ. ɿʘ ʥʠʤʠ ʧʨʠʝʟʞʘʣʠ ʥʝ ʪʦʣʴʢʦ ʠʟ ʙʣʠʞʘʡʰʠʭ ʨʘʡʦʥʦʚ, ʥʦ ʜʘʞʝ ʠʟ 

ʐʳʤʢʝʥʪʘ ʠ ʂʳʟʳʣʦʨʜʳ [10]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛʦʨʦʜʝ ʂʝʥʪʘʫ ʠʤʝʝʪʩʷ 8 ʟʝʣʝʥʳʭ ʟʦʥ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʣʦʱʘʜʴ 

ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 51 ʛʘ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʛʦʨʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʧʦʨʷʜʢʘ 7,5ʤ2, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʦʟʝʣʝʥʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ [11]. ɺ ʛʦʨʦʜʝ ʧʣʘʥʠʨʫʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʦ ʜʘʥʥʳʤ ʦʪʜʝʣʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʘʢʠʤʘʪʘ ʛ. ʂʝʥʪʘʫ, ʚ ʛʦʨʦʜʝ 

ʠʤʝʶʪʩʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ (ʛʦʜ ʚʳʩʘʜʢʠ 1953-2019). ʆʟʝʣʝʥʝʥʠʝ ʛʦʨʦʜʘ 

ʂʝʥʪʘʫ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʤʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʫʪʚʝʨʞʜʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

çɾʘʩʳʣ ʘʡʤʘץè. ʇʨʠʞʠʚʘʝʤʦʩʪʴ ʩʘʞʝʥʮʝʚ ʦʢʦʣʦ 70-75%. ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʣʠʚʘ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʂʝʥʪʘʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3 ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʚʦʜʦʚʦʟʘ. 

ʋʯʠʪʳʚʘʷ ʚʘʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʟʝʣʝʥʦʛʦ ʬʦʥʜʘ ʛʦʨʦʜʘ ʢʘʢ ʚʘʞʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʝʛʦ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʦʯʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʨʷʜʝ ʦʩʥʦʚʥʳʭ ʫʣʠʮ ʛʦʨʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʩ ʠʶʥʷ ʧʦ ʩʝʥʪʷʙʨʴ 2020 ʛʦʜʘ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ 

çʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʂʝʥʪʘʫ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚè ʧʦ ʟʘʢʘʟʫ ʘʢʠʤʘʪʘ ʛ. ʂʝʥʪʘʫ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʦʛʦ ʬʦʥʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʂʝʥʪʘʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʜʝʨʝʚʴʝʚ 

ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʛʦʨʦʜʘ. 

ɺ ʭʦʜʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʜʝʨʝʚʴʷ ʠ ʢʫʩʪʘʨʥʠʢʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ 

ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ ʛʦʨʦʜʘ: ɸʙʘʷ, ɸʙʳʣʘʡʭʘʥʘ, ʂʫʥʘʝʚʘ, ʗʩʩʘʚʠ, ʊʦʣʝ ʙʠ. ʆʙʩʣʝʜʦʚʘʥʠʝ, ʩʙʦʨ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʩʪʝʥʠʷʭ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʘʣʛʦʨʠʪʤʦʤ.  

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʫʯʠʪʳʚʘʣʠʩʴ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ: ʧʦʨʦʜʘ, ʜʠʘʤʝʪʨ, ʚʳʩʦʪʘ, ʢʘʪʝʛʦʨʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʦʚʨʝʞʜʝʥʠʷ 

ʥʘʩʝʢʦʤʳʤʠ-ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʘʣʠʯʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʣʠʚʘ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ɻʀʉ-ʢʘʨʪʳ, ʛʜʝ 

ʫʢʘʟʘʥʳ ʫʯʘʩʪʢʠ ʠ ʤʘʨʰʨʫʪʳ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʣʘʩʴ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ.  
ʉʦʛʣʘʩʥʦ ʧʦʣʝʚʳʤ ʨʘʙʦʪʘʤ, ʚʳʧʦʣʥʝʥʥʳʤ ʚ ʨʘʤʢʘʭ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛ. ʂʝʥʪʘʫ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ ʧʷʪʠʜʝʩʷʪʠ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʚ ʟʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ (Ulmus 

parvifolia), ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ (Acer negundo), ʤʦʞʞʝʚʝʣʴʥʠʢ ʚʠʨʛʠʥʩʢʠʡ (Juniperus 

virginiana), ʷʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ (Frʘxinus excʝlsior), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris), 

ʙʠʦʪʘ ʚʦʩʪʦʯʥʘʷ (Biota orientalis), ʙʠʨʶʯʠʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Ligustrum vulgare), ʚʷʟ ʛʣʘʜʢʠʡ 

(Ulmus laʝvis). ɼʦʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʥʘ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ.ʂʝʥʪʘʫ (ʚ %) ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. - ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʜʝʨʝʚʴʝʚ ʥʘ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ. ʂʝʥʪʘʫ (%, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ ʜʝʨʝʚʴʝʚ (53%) ʧʦʨʘʞʝʥʳ ʧʦʚʨʝʞʜʝʥʳ ʣʠʩʪʦʛʨʳʟʫʱʠʤʠ ʠ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ 

ʠ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʙʦʣʝʟʥʝʡ (ʈʠʩʫʥʦʢ 2). 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʦʣʷ ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʥʘ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ. ʂʝʥʪʘʫ, % (ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ) 

ɺʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ

17%

ʂʣʝʥ 

ʷʩʝʥʝʣʠʩʪʥʳʡ

13%

ʄʦʞʞʝʚʝʣʴʥʠʢ 

ʚʠʨʛʠʥʩʢʠʡ

12%

ʗʩʝʥʴ

ʦʙʳʢʥʦʚʝʥʥʳʡ

11%

ʉʦʩʥʘ

ʦʙʳʢʥʦʚʝʥʥʘʷ

7%

ɹʠʨʶʯʠʥʘ 

ʦʙʳʢʥʦʚʝʥʥʘʷ

5%

ɹʠʦʪʘ ʚʦʩʪʦʯʥʘʷ

5%

ɺʷʟ ʛʣʘʜʢʠʡ

4%

ɹʝʨʝʟʘ 

ʧʦʚʠʩʣʘʷ

3%

ʗʩʝʥʴ

ʣʘʥʮʝʪʥʳʡ

2%

ʐʝʣʢʦʚʠʮʘ

ʯʝʨʥʘʷ

2%

ʈʦʙʠʥʠʷ 

ʧʩʝʚʜʦʘʢʘʮʠʷ

2%

ʂʘʪʘʣʴʧʘ 

ʧʨʝʢʨʘʩʥʘʷ

2%

ɹʦʷʨʳʰʥʠʢ 

ʧʝʨʠʩʪʦʥʘʜʨʝʟʘʥ-

ʥʳʡ

2%

ʉʢʫʤʧʠʷ 

ʢʦʞʝʚʝʥʥʘʷ

2%

ɻʣʝʜʠʯʠʷ 

ʪʨʝʭʢʦʣʶʯʢʦʚʘʷ

1%

ʂʘʰʪʘʥ ʢʦʥʩʢʠʡ

1%

ɸʡʣʘʥʪ 

ʚʳʩʦʯʘʡʰʠʡ

1%

ʉʦʬʦʨʘ ʷʧʦʥʩʢʘʷ

1%

ɼʨʫʛʠʝ

5%
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ɿʜʦʨʦʚʳʝʇʦʨʘʞʝʥʥʳʝ
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ʉʨʝʜʠ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ (ʙʦʣʝʟʥʠ, ʣʠʩʪʦʛʨʳʟʫʱʠʝ ʚʨʝʜʠʪʝʣʠ, ʩʪʚʦʣʦʚʳʝ ʚʨʝʜʠʪʝʣʠ, ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʩʫʭʠʝ ʚʝʪʚʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩʫʭʦʚʝʨʰʠʥʥʦʩʪʴ), ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʣʠʩʴ 

ʜʝʨʝʚʴʷ ʩ ʥʘʣʠʯʠʝʤ ʣʠʩʪʦʛʨʳʟʫʱʠʭ ʚʨʝʜʠʪʝʣʝʡ, ʩʪʚʦʣʦʚʳʭ ʚʨʝʜʠʪʝʣʝʡ ʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3 ï ɺʠʜʳ ʧʦʨʘʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ.ʂʝʥʪʘʫ (% ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ) 

 

ʅʘ ʈʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʧʦʨʘʞʝʥʠʷ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ.ʂʝʥʪʘʫ, ʚʳʷʚʣʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

 

 
 

ʈʠʩʫʥʦʢ 4 ï ɺʠʜʳ ʧʦʨʘʞʝʥʠʷ ʜʝʨʝʚʴʝʚ ʥʘ ʦʪʜʝʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʫʣʠʮʘʭ ʛ.ʂʝʥʪʘʫ (% ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ). 

 

ɺ ʮʝʣʦʤ, ʩʨʝʜʠ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʦ ʦʩʥʦʚʥʳʤ ʫʣʠʮʘʤ ʛ. ʂʝʥʪʘʫ ʜʝʨʝʚʴʝʚ, ʥʘʠʙʦʣʝʝ 

ʧʦʨʘʞʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʜʝʨʝʚʴʷ ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ (Acer negundo) (ʜʦ 79% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʜʝʨʝʚʴʝʚ ʜʘʥʥʦʛʦ ʚʠʜʘ) ʠ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ (Ulmus parvifolia) (ʜʦ 69% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʜʝʨʝʚʴʝʚ ʜʘʥʥʦʛʦ ʚʠʜʘ). ʇʨʠ ʵʪʦʤ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʧʦʨʘʞʝʥ 

ʙʦʣʝʟʥʷʤʠ, ʘ ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ ʧʦʚʨʝʞʜʝʥ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ. ʅʘ ʈʠʩʫʥʢʝ 5 ʧʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʧʦʨʘʞʝʥʠʡ ʜʝʨʝʚʴʝʚ ʚ ʛ. ʂʝʥʪʘʫ. 
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ɺʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ (Ulmus parvifolia) 

 

ʂʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ (Acer negundo) 

 

ʈʠʩʫʥʦʢ 5 ï ʇʨʠʤʝʨʳ ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚ ʛ. ʂʝʥʪʘʫ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʚʨʝʜʠʪʝʣʝʡ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛ. ʂʝʥʪʘʫ, ʷʚʣʷʝʪʩʷ ʩʪʚʦʣʦʚʦʡ ʚʨʝʜʠʪʝʣʴ ʉʘʨʪʩʢʠʡ ʫʩʘʯ (Aeolesthes sarta) (ʛʦʨʦʜʩʢʦʡ ʫʩʘʯ, 

ʫʟʙʝʢʩʢʠʡ ʫʩʘʯ), ʢʦʪʦʨʳʡ ʦʪʢʣʘʜʳʚʘʝʪ ʚ ʩʪʚʦʣʘʭ ʩʚʦʠ ʣʠʯʠʥʢʠ, ʘ ʪʝ, ʚʳʛʨʳʟʘʷ ʭʦʜʳ ʚ 

ʜʨʝʚʝʩʠʥʝ, ʧʨʠʚʦʜʷʪ ʢ ʫʛʥʝʪʝʥʠʶ ʠʣʠ ʜʘʞʝ ʛʠʙʝʣʠ ʟʘʩʝʣʝʥʥʦʛʦ ʜʝʨʝʚʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʩʨʝʜʠ 

ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʥʘʠʙʦʣʝʝ ʧʦʨʘʞʝʥ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʚʷʟ 

ʤʝʣʢʦʣʠʩʪʥʳʡ (Ulmus parvifolia). ʇʨʠʯʝʤ, ʜʦʣʷ ʧʦʨʘʞʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʚʦʟʨʘʩʪʘʝʪ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ ʜʝʨʝʚʴʝʚ. ʅʘ ʧʨʠʤʝʨʝ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ ʜʝʨʝʚʴʷ 

ʩʪʘʨʰʝ ʜʚʘʜʮʘʪʠ ʣʝʪ ʥʘ 95% ʧʦʨʘʞʝʥʳ ʚʨʝʜʠʪʝʣʷʤʠ (ʨʠʩʫʥʦʢ 6). ʉʦʛʣʘʩʥʦ ʠʤʝʶʱʝʡʩʷ 

ʠʥʬʦʨʤʘʮʠʠ, ʠʤʝʥʥʦ ʩʘʞʝʥʮʳ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʧʦʩʘʜʦʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ ʛ. ʂʝʥʪʘʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʟ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʝʩʦʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʢʦʥʪʨʦʣʶ ʟʘ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ, ʩʦʩʪʦʷʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʘʚʘʣʘʩʴ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʤʳʤ 

ʫʭʦʜʥʳʤ ʨʘʙʦʪʘʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʩʪʝʥʠʡ ʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʣʠʚʥʦʡ ʚʦʜʳ. 

ʆʙʨʝʟʢʘ ʜʝʨʝʚʴʝʚ, ʠʭ ʢʨʦʥʠʨʦʚʘʥʠʝ ʪʘʢʞʝ ʥʫʞʜʘʶʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ. 

 

 
ʈʠʩʫʥʦʢ 6 ï ʇʦʨʘʞʝʥʥʦʩʪʴ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
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ʅʘ ʈʠʩʫʥʢʝ 7 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ ʛ. ʂʝʥʪʘʫ ʩʧʦʩʦʙʘ ʦʙʨʝʟʢʠ, 

ʣʠʰʘʶʱʝʛʦ ʜʝʨʝʚʴʷ ʢʨʦʥʳ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʠʤ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʦʨʤʠʨʦʚʘʪʴ ʪʝʥʴ ʚ ʧʝʰʝʭʦʜʥʦʡ ʟʦʥʝ.  

 

  

  

ʈʠʩʫʥʦʢ 7 ï ʇʨʠʤʝʨ ʥʝʢʦʨʨʝʢʪʥʦʛʦ ʢʨʦʥʠʨʦʚʘʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʛ. ʂʝʥʪʘʫ 

 

ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ 

ʠ ʚʨʝʜʠʪʝʣʷʤʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʅʘ ʈʠʩʫʥʢʝ 8 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʦʙʦʙʱʝʥʥʦʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʨʘʙʦʪ ʧʦ 

ʦʙʩʣʝʜʦʚʘʥʥʳʤ ʫʣʠʮʘʤ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 8 ï ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʦʪʨʝʙʥʦʩʪʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʫʭʦʜʥʳʭ ʨʘʙʦʪ (% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʡ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʙʦʣʝʝ ʯʝʤ 

ʯʝʪʳʨʝʭ ʪʳʩʷʯʘʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʚ ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ ʦʮʝʥʢʠ, 

ʧʨʠʚʝʜʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʪʦʜʦʢʫʤʝʥʪʳ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʝʥʠʷ. ɹʘʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪ ʚ ɻʀʉ-ʬʦʨʤʘʪʝ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʫʯʪʝʥʥʳʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʜʠʥʘʤʠʢʝ. 

ʅʘ ʨʠʩʫʥʢʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ. 
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ʈʠʩʫʥʦʢ 9 ï ɿʦʥʳ ʧʨʦʚʝʜʝʥʠʷ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ 

ʧʦʨʦʜ ʚ ʛ. ʂʝʥʪʘʫ 

 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʘ ʂʝʥʪʘʫ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʚʥʝʩʝʪ ʚʢʣʘʜ ʚ ʜʦʩʪʠʞʝʥʠʝ ʎʝʣʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʎʋʈ). 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʨʘʥʝʝ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʝʘʣʠʟʘʮʠʠ ʎʋʈ 3 çʍʦʨʦʰʝʝ 

ʟʜʦʨʦʚʴʝ ʠ ʙʣʘʛʦʧʦʣʫʯʠʝè, ʦʙʝʩʧʝʯʠʚʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʩʨʝʜʳ 

ʧʨʦʞʠʚʘʥʠʷ. ɺʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʙʦʨʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛ. 

ʂʝʥʪʘʫ ʜʦ 53 % ʜʝʨʝʚʴʝʚ ʧʦʚʨʝʞʜʝʥʳ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʧʦʨʘʞʝʥʠʷ 

ʢʣʝʥʘ ʷʩʝʥʝʣʠʩʪʥʦʛʦ ʜʦʩʪʠʛʘʝʪ 79 %, ʘ ʚʷʟʘ ʤʝʣʢʦʣʠʩʪʥʦʛʦ ð 69 %. ʉʥʠʞʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʠʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʠ 

ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ. ʇʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʥʘʩʘʞʜʝʥʠʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʠʭ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɺʢʣʘʜ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʨʝʘʣʠʟʘʮʠʶ ʎʋʈ 6 çʏʠʩʪʘʷ ʚʦʜʘ ʠ ʩʘʥʠʪʘʨʠʷè ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʣʫʯʰʝʥʠʠ ʩʦʩʪʦʷʥʠʷ ʛʦʨʦʜʩʢʦʡ ʧʦʯʚʝʥʥʦ-

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺʥʝʜʨʝʥʠʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʚʠʜʦʚ (ʰʝʣʢʦʚʠʮʘ 

ʙʝʣʘʷ, ʛʨʝʙʝʥʱʠʢ, ʯʠʥʛʠʣʴ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤ ʧʦʣʠʚʘ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʢʦʤʤʫʥʘʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʎʋʈ 11 çʋʩʪʦʡʯʠʚʳʝ ʛʦʨʦʜʘ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳè ʦʟʝʣʝʥʝʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʚʳʧʦʣʥʷʶʪ ʢʣʶʯʝʚʫʶ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ. ɺ ʛ. ʂʝʥʪʘʫ ʧʣʦʱʘʜʴ ʟʝʣʝʥʳʭ 

ʟʦʥ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 51 ʛʘ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʟʝʣʝʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ð 7,5 ʤĮ ʥʘ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʘʤ. ʆʜʥʘʢʦ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʙʦʣʴʥʳʭ ʠ ʦʩʣʘʙʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʭʦʜʫ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʦ ʙʦʣʝʝ ʯʝʤ 4000 ʜʝʨʝʚʴʷʭ ʠ ʩʦʟʜʘʥʠʝ ɻʀʉ-ʢʘʨʪ 

ʤʦʞʝʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʛʦʨʦʜʘ ʢʘʢ ʵʣʝʤʝʥʪʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʣʝʥʳʤ ʬʦʥʜʦʤ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʎʋʈ 13 çɹʦʨʴʙʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘè ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʢʣʠʤʘʪʦʨʝʛʫʣʠʨʫʶʱʫʶ 

ʬʫʥʢʮʠʶ ʛʦʨʦʜʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʩ ʞʘʨʢʠʤ ʠ 

ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʥʠʞʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ ʚʙʣʠʟʠ ʟʝʤʥʦʡ 
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ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 5ï7 Áʉ, ʬʦʨʤʠʨʫʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʦʩʪʨʦʚʘ ʧʨʦʭʣʘʜʳè. ʋʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩʥʠʞʘʝʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʈʦʣʴ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʜʦʩʪʠʞʝʥʠʠ ʎʋʈ 15 çʉʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʩʫʰʠè 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨʦʜʩʢʦʡ ʬʣʦʨʳ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ð ʚʷʟ ʤʝʣʢʦʣʠʩʪʥʳʡ ʠ ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʥʳʡ ð 

ʧʦʜʚʝʨʞʝʥʳ ʧʦʨʘʞʝʥʠʶ ʩʪʚʦʣʦʚʳʤʠ ʚʨʝʜʠʪʝʣʷʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ (ʜʦ 

95 % ʧʦʨʘʞʝʥʥʦʩʪʠ). ɹʝʟ ʧʨʦʚʝʜʝʥʠʷ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʦʟʤʦʞʥʦ ʜʘʣʴʥʝʡʰʝʝ 

ʩʦʢʨʘʱʝʥʠʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʠʝ ʟʘʤʝʥʳ ʫʷʟʚʠʤʳʭ ʧʦʨʦʜ ʥʘ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʪʦ- ʠ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʵʢʦʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʛʦʨʦʜʘ 

ʂʝʥʪʘʫ ʚʳʧʦʣʥʷʶʪ ʢʦʤʧʣʝʢʩʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʫʶ ʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʥʘʧʨʷʤʫʶ ʩʧʦʩʦʙʩʪʚʫʷ ʨʝʘʣʠʟʘʮʠʠ ʢʣʶʯʝʚʳʭ ʎʝʣʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʭʨʘʥʦʡ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʘʜʘʧʪʘʮʠʝʡ ʢ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʘ ʠ 

ʩʦʭʨʘʥʝʥʠʝʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʙʦʨʦʯʥʦʡ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʜʨʝʚʝʩʥʳʭ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚʜʦʣʴ ʦʩʥʦʚʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʛ. ʂʝʥʪʘʫ, ʚʳʷʚʠʣʠ 

ʚʳʩʦʢʫʶ ʜʦʣʶ ʧʦʨʘʞʝʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʫʨʙʘʥʠʟʘʮʠʠ, ʩʣʦʞʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʛ. ʂʝʥʪʘʫ, ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʠʩʪʦʯʥʠʢʦʤ 

ʙʣʘʛʦʪʚʦʨʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʥʘʩʝʣʝʥʠʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʷʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʥʝʦʪʣʦʞʥʳʝ ʤʝʨʳ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʥʝʛʘʪʠʚʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʥʦʛʠʭ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʛʦʨʦʜʘ ʂʝʥʪʘʫ ʥʘʭʦʜʠʪʩʷ ʚ ʫʛʥʝʪʝʥʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʧʨʦʮʝʥʪ ʧʦʨʘʞʝʥʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʚʘʨʴʠʨʫʝʪ ʦʪ 10 ʜʦ 85 %. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʝʛʫʣʷʨʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ ʚ ʛʦʨʦʜʝ ʠ 

ʝʛʦ ʦʢʨʝʩʪʥʦʩʪʷʭ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʠ 

ʧʦʧʦʣʥʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʥʦʚʳʤʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʤʠ ʚʠʜʘʤʠ, ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʜʣʷ ʦʟʝʣʝʥʝʥʠʷ 

ʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʠ ʙʦʨʴʙʳ ʩ ʟʘʩʫʭʦʡ ʥʝʦʙʭʦʜʠʤʦ ʢʫʣʴʪʠʚʠʨʦʚʘʪʴ ʤʝʩʪʥʳʝ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʚʠʜʳ 

ʨʘʩʪʝʥʠʡ, ʪʘʢʠʝ ʢʘʢ ʰʝʣʢʦʚʠʮʘ ʙʝʣʘʷ (Morus alba), ʠʚʘ ʢʦʟʴʷ (Salix caprea), ʛʨʝʙʝʥʱʠʢ 

ʘʨʘʣʴʩʢʠʡ (ʪʘʤʘʨʠʢʩ) (Tamarix aralensis) ʠ ʯʠʥʛʠʣ ʩʝʨʝʙʨʠʩʪʳʡ (Halimodendron halodendron). 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʙʦʨʦʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʚʩʝʭ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʛʦʨʦʜʘ ʂʝʥʪʘʫ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ɼʝʥʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʣʘʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ, ʟʘʱʠʪʝ ʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʫ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʢʘʢ 

ʚʘʞʥʦʛʦ ʵʣʝʤʝʥʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʫʣʫʯʰʝʥʠʶ ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʟʜʦʨʦʚʴʷ ʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ.  
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ʧʣʘʥʪʘʮʠʷʩʳ, ϸʣʝʤ ʙʦʡʳʥʰʘ Ϻʪʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥʜʽʢʪʝʥ, ʵʢʦʞϮʡʝʩʽʥ ʙʘʩʪʘʧϨʳ Ϩʘʣʧʳʥʜʘ 

ʩʘϨʪʘʫ ʞϸʥʝ ʵʢʦʪʫʨʠʟʤ ϰʡʳʤʜʘʩʪʳʨʳʧ, ʪϰʨϤʳʥʜʘʨʜʳϬ ʪʘʙʠϤʘʪʪʳ ϨʦʨϤʘʫϤʘ ʩʘʥʘʩʳʥ 

ʪϸʨʙʠʝʣʝʫ. ɾʦϤʘʨʳʜʘϤʳ ϨʘʣʳʧʪʘʩϨʘʥ ʘʫʳʨ ʵʢʦʣʦʛʠʷʣʳϨ ʞʘϤʜʘʡʣʘʨʜʳ ʰʝʰʫ Ϯʰʽʥ, ϧʘʟʘϨʩʪʘʥ 

ʙʘʩʰʳʣʳϤʳ ʂʘʩʧʠʡ ʪʝϬʽʟʽʥʽϬ ʵʢʦʞϮʡʝʩʽʥ ϨʦʨϤʘʫ ʤʘϨʩʘʪʳʥʜʘ ʙʽʨʥʝʰʝ ʟʘϬʜʳʣʳϨʪʘʨ 

Ϩʘʙʳʣʜʘʜʳ. ɸϨʪʘʫʜʘ ʂʘʩʧʠʡ ʪʝϬʽʟʽʥʽϬ ʵʢʦʣʦʛʠʷʩʳʥ ʟʝʨʪʪʝʫʤʝʥ ʘʡʥʘʣʳʩʘʪʳʥ ʥʝʛʽʟʛʽ ʤʝʢʝʤʝ 

çʂʘʩʧʠʡ ʪʝϬʽʟʽ ʧʨʦʙʣʝʤʘʣʘʨʳ ʠʥʩʪʠʪʫʪʳè, 2024 ʞʳʣʳ ϧʘʟʘϨ ʂʘʩʧʠʡ Ϥʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʠʥʩʪʠʪʫʪʳ Ϩϰʨʳʣʳʧ, Ϻʟ ʞϰʤʳʩʳʥ ʘʪϨʘʨʫʜʘ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʙʠʦʣʦʛʠʷʣʳץ ʘʣʫʘʥʪװʨʣʽʣʽʢ, ʵʚʪʨʠʬʠʢʘʮʠʷ, ʣʦʪʦʩ ʛװʣʜʝʨʽ, ʙʨʘʢʦʥʝʨʣʽʢ,  

ʪʝשʽʟʜʽש ʣʘʩʪʘʥʫʳ.  

 

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʬʪʷʥʳʭ ʢʦʤʧʘʥʠʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʯʘʩʪʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʇʷʪʴ ʛʦʩʫʜʘʨʩʪʚ, 

ʛʨʘʥʠʯʘʱʠʭ ʩ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ, ʩʦʚʤʝʩʪʥʦ ʧʨʠʥʷʣʠ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʤʦʨʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʙʦʣʝʟʥʠ ʤʦʨʩʢʠʭ 

ʦʨʛʘʥʠʟʤʦʚ (ʪʶʣʝʥʝʡ, ʧʪʠʮ, ʤʦʨʩʢʠʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ), ʧʝʨʝʣʦʚ ʠ ʙʨʘʢʦʥʴʝʨʩʪʚʦ, 

ʵʚʪʨʦʬʠʢʘʮʠʷ, ʥʘʣʠʯʠʝ ʬʝʥʦʣʦʚ ʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʨʦʙʘʭ ʚʦʜʳ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ 

ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʄʝʨʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʦʩʠʩʪʝʤ ʤʦʨʷ: ʧʨʘʚʦʚʳʝ ʤʝʨʳ, 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʘʟʚʠʪʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʨʳʙʦʚʦʜʥʳʭ ʭʦʟʷʡʩʪʚ, 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤ ʧʦ ʟʘʱʠʪʝ ʪʶʣʝʥʝʡ, ʧʦʩʘʜʢʘ ʮʚʝʪʦʚ ʣʦʪʦʩʘ ʥʘ ʨʝʢʝ ʂʠʛʘʰ, ʢʦʪʦʨʳʝ 

ʦʯʝʥʴ ʨʝʜʢʠ ʚ ʤʠʨʝ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʪʫʨʠʟʤʘ ʠ ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʷʭ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʣʦʞʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʫʢʦʚʦʜʩʪʚʦ ʂʘʟʘʭʩʪʘʥʘ ʧʨʠʥʷʣʦ ʥʝʩʢʦʣʴʢʦ ʟʘʢʦʥʦʚ ʧʦ ʟʘʱʠʪʝ ʵʢʦʩʠʩʪʝʤʳ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ. ʆʩʥʦʚʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʵʢʦʣʦʛʠʠ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ ʚ ɸʢʪʘʫ, ʷʚʣʷʝʪʩʷ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷè, ʘ ʚ 2024 ʛʦʜʫ 

ʩʦʟʜʘʥ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʂʘʟʘʭʩʢʠʡ ʂʘʩʧʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʚʪʨʦʬʠʢʘʮʠʷ, ʮʚʝʪʢʠ ʣʦʪʦʩʘ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʨʩʢʦʡ ʩʨʝʜʳ. 
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ɸbstrakt 

This article examines the impact of oil companies on the Caspian Sea ecosystem in the Kazakh 

part of the Caspian Sea. Five states bordering the Caspian Sea have jointly adopted measures to 

protect the marine environment. Environmental problems of the sea include oil pollution, marine 

diseases (seals, birds, marine plants and animals), overfishing and poaching, eutrophication, and the 

presence of phenols and heavy metals in water samples. Sea level decline due to climate change. 

Restoration measures include legal measures, natural resource management, development of 

artificial fish farms, implementation of seal protection programs, planting lotus flowers on the Kigash 

River, which are very rare in the world, as well as organizing ecotourism and raising public 

awareness for environmental conservation. To address these challenging environmental conditions, 

the Kazakh leadership has adopted several laws to protect the Caspian Sea ecosystem. The main 

institution engaged in the study of the ecology of the Caspian Sea in Aktau is the "Institute of Caspian 

Sea Problems", and in 2024 the Kazakh Caspian Research Institute was established and is now 

operating. 

Keywords: biodiversity, eutrophication, lotus flowers, poaching, pollution of the marine 

environment. 

 

ʂʽʨʽʩʧʝ. ɹװʛʽʥʜʝ ʂʘʩʧʠʡ ʪʝשʽʟʽ ʞʳʣʜʘʤ ʪʘʷʟʜʘʥʫ ץʘʫʧʽʥʝ ʪʘʧ ʙʦʣʳʧ ʦʪʳʨ. ɹײʣ ײץʙʳʣʳʩ 

 ץɽʜʽʣ ʤʝʥ ɾʘʡʳ ץʞʝʜʝʣʜʝʫʽʤʝʥ, ʩʦʥʜʘʡ-ʘ שʩʘʣʜʘʨʳʥʘʥ ʙʫʣʘʥʫʜʳ שʞʳʣʳʥʫʜʳ ץʘʣʘʤʜʳס

ʩʝʢʽʣʜʽ ᴇʟʝʥʜʝʨʜʽש ʩʫ ʘסʳʩʳʥʳש ʘʟʘʶʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʅᴅʪʠʞʝʩʽʥʜʝ ʪʝשʽʟʜʽש ʩʫ ʘʡʜʳʥʳ 

ʤʳשʜʘסʘʥ ʰʘʨʰʳ ʰʘץʳʨʳʤסʘ ץʳʩץʘʨʳʧ װʣʛʝʨʜʽ, ʘʣ 2050 ʞʳʣסʘ ץʘʨʘʡ ʪʝשʽʟʜʽש ʩʦʣʪװʩʪʽʢ ʙᴇʣʽʛʽ 

ʤװʣʜʝʤ ʞʦʡʳʣʳʧ ʢʝʪʫʽ ʤװʤʢʽʥ. 

 

 

 
 

1-ʩʫʨʝʪ. ʉʫ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʛʝʥ ʂʘʩʧʠʡ ʪʝשʽʟʽ 

 

2025 ʞʳʣסʳ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ, 2006 ʞʳʣʜʘʥ ʙʝʨʽ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʜʝשʛʝʡʽ 2,14 ʤʝʪʨʛʝ 

ʪᴇʤʝʥʜʝʛʝʥ. ʉʫ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʪʝשʽʟʜʽש ʩʫ ʙʝʪʽʥʽש ʘʫʜʘʥʳ 2006 ʞʳʣʜʘʥ 

ʙʝʨʽ 34,4 ʤʳש ʢʤĮ-ʛʝ ץʳʩץʘʨʜʳ. (1-ʩʫʨʝʪ) 

 ʰʝʶʽװʢ שʢᴇʪʝʨʽʣʫʽʥʝʥ ʙʫʣʘʥʫʜʳ שʥᴅʪʠʞʝʩʽʥʜʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳ שʞʳʣʳʥʫʜʳ ץʘʣʘʤʜʳנ

ʪʘʷʟʜʘʥʫʜʳש ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ, ʜʝʧ ʘʪʘʧ ᴇʪʝʜʽ סʘʣʳʤʜʘʨ. 

ʂʘʩʧʠʡʜʽ ʥʝʛʽʟʛʽ ʩʫʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ɽʜʽʣʤʝʥ ɾʘʡʳץʪʳש ʞʳʣʜʳץ ʩʫ ʘסʳʩʳ ʦʨʪʘʰʘ 

ʜʝשʛʝʡʜʝʥ ʪᴇʤʝʥʜʝʧ ʢʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ᴇʟʝʥ ʩʫʣʘʨʳ ʝʛʽʥʜʽʢʪʝʨʜʽ ʩʫʘʨʫסʘ ʞᴅʥʝ ʪײʨʤʳʩʪʳץ-

ʢʦʤʤʫʥʘʣʜʳץ ץʘʞʝʪʪʽʣʽʢʪʝʨʛʝ ʢʝשʽʥʝʥ ʧʘʡʜʘʣʘʥʳʣʫʜʘ. 

ʉʘʣʜʘʨʳʥʘʥ ʊʝשʽʟ ʵʢʦʞװʡʝʩʽʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪʪʳ ʞʘסʜʘʡ  ץʘʫʽʧʽ ʪᴇʥʫʜʝ. ʉʫ ʘʡʜʳʥʳ 

ʘʟʘʡʳʧ, ʪװʙʽʥʽש ʞʘʣʘשʘʰʪʘʥʫʳ ʪʝשʽʟ ʪʽʨʰʽʣʽʢ ʠʝʣʝʨʽʥʝ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ.ɽʛʝʨ ץʘʟʽʨʛʽ װʨʜʽʩ 

ʞʘʣסʘʩʘ ʙʝʨʩʝ, ʪʝשʽʟʜʽש ʞʘסʘʣʘʫ ʞʦʣʘסʳ ᴇʟʛʝʨʽʩʢʝ ײʰʳʨʘʜʳ. 
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 ʽʟשʘʨʘʡ ʪʝץ ʘסʘʥ ʙʦʣʞʘʤʜʘʨʳ ʤʝʥ ᴅʨʝʢʝʪʪʝʨʽ ʙʦʡʳʥʰʘ 2100 ʞʳʣץʘʡʪ שʘʣʳʤʜʘʨʜʳנ 

ʜʝשʛʝʡʽ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫ ʩʮʝʥʘʨʠʡʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 5-21 ʤʝʪʨʛʝ ʜʝʡʽʥ ʪᴇʤʝʥʜʝʫʽ 

ʳץʪʠʤʘʣ.ʊʳסʳʨʳץʪʘʥ ʰʳסʫסʘ ʙʽʨʣʝʩʢʝʥ ʢװʰ-ʞʽʛʝʨʤʝʥʤᴅʩʝʣʝʥʽ ʰʝʰʫ װʰʽʥ ʂʘʩʧʠʡ ʤʘשʳ 

ʤʝʤʣʝʢʝʪʪʝʨʽʥʽש ʙʽʨʣʝʩʢʝʥ ʰʘʨʘʣʘʨʳ ץʘʞʝʪ. ʈʝʩʝʡ ʪʝשʽʟʜʽש ʪʘʷʟʜʘʥʫʳʥʘ ץʘʨʩʳ ʢװʨʝʩ 

ʙʘסʜʘʨʣʘʤʘʩʳʥ ᴅʟʽʨʣʝʫʜʝ, ʘʣ פʘʟʘץʩʪʘʥ ʜʘ ʦʩʳ ʧʨʦʙʣʝʤʘʤʝʥ ʙʝʪʧʝ-ʙʝʪ ʢʝʣʽʧ ʦʪʳʨ. 

 ʳסʳʥʜʘשʘʥʥʘʥ ʢʝʡʽʥ (1991 ʞʳʣʜʘʥ ʙʘʩʪʘʧ) ʂʘʩʧʠʡ ʤʘסʩʪʘʥ ʪᴅʫʝʣʩʽʟʜʽʢ ʘʣץʘʟʘפ     

ʤײʥʘʡ-ʛʘʟ ʩʝʢʪʦʨʳʥ ʠʛʝʨʫ װʰʽʥ ᴅʣʝʤʥʽש ʽʨʽ ʰʝʪʝʣʜʽʢ ʠʥʚʝʩʪʦʨʣʘʨʳ ʢʝʣʜʽ. ʆʣʘʨ פʘʟʘץʩʪʘʥסʘ 

ʢʘʧʠʪʘʣ, ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ᴇʥʜʽʨʽʩʪʽʢ ʪᴅʞʽʨʠʙʝ ᴅʢʝʣʜʽ, ʙʽʨʘץ ʩʦʥʳʤʝʥ ץʘʪʘʨ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש 

ʵʢʦʞװʡʝʩʽʥʝ ʝʣʝʫʣʽ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʣʜʘʨ ץʘʣʜʳʨʜʳ. 

 

 
 

2-ʩʫʨʝʪ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʝʥ ʤײʥʘʡ ᴇʥʜʽʨʛʝʥ ʰʝʪ ʝʣʜʽʢ ʤײʥʘʡ ʢʦʤʧʘʥʠʷʩʳ. 

 

  ʂʘʩʧʠʡ ᴇשʽʨʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʛʝʥ ʽʨʽ ʰʝʪʝʣʜʽʢ ʤײʥʘʡ ʢʦʤʧʘʥʠʷʣʘʨ ץʘʪʘʨʳʥʜʘ Tʝשʽʟ 

(ʊʝשʽʟʰʝʚʨʦʡʣ ï ʊʐʆ) 1993 ʞ. ײץʨʳʣסʘʥ, ʦʥʳש ʩʝʨʽʢʪʝʩʪʝʨʽ Chevron (ɸפʐ), ExxonMobil 

(ɸפʐ), çפʘʟʄײʥʘʡɻʘʟè (פʘʟʘץʩʪʘʥ), çʃʫʢɸʨʢʦè (ʢʝʡʽʥ Lukoil, ʈʝʩʝʡ). ʆʨʥʘʣʘʩץʘʥ ʞʝʨʽ 

ɸʪʳʨʘʫ ʦʙʣʳʩʳ ɾʳʣʦʡ ʘʫʜʘʥʳʥʘ ץʘʨʘʩʪʳ ʪʝשʽʟ ʞʘסʘʣʘʫʳʥʜʘ ʊʝשʽʟ ʤײʥʘʡ ʢʝʥ ʦʨʥʳ 

ʦʨʥʘʣʘʩץʘʥ. פʘʰʘסʘʥ (NCOC ï North Caspian Operating Company) ʂʦʥʩʦʨʮʠʫʤ ײץʨʘʤʳʥʜʘ ᴅʨ 

ʞʳʣʜʘʨʳ ʙʦʣסʘʥ ʩʝʨʽʢʪʝʩʪʝʨʽ ENI (ʀʪʘʣʠʷ), Royal Dutch Shell (ʅʠʜʝʨʣʘʥʜ/ױʣʳʙʨʠʪʘʥʠʷ), 

TotalEnergies (ʌʨʘʥʮʠʷ), ExxonMobil (ɸפʐ), CNPC (פʳʪʘʡ), Inpex (ɾʘʧʦʥʠʷ), 

çפʘʟʄײʥʘʡɻʘʟè (פʘʟʘץʩʪʘʥ) פʘʰʘסʘʥ ʤײʥʘʡ ʢʝʥ ʦʨʥʳ ʂʘʩʧʠʡ ץʘʡʨʘשʳʥʜʘ ʪʝשʽʟʜʝ ʦʨʥʘʣʘʩץʘʥ. 

ɾʦסʘʨʳʜʘסʳ ʘʪʘʣסʘʥ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʂʘʩʧʠʡ ʵʢʦʞװʡʝʩʽʥʝ ʪʠʛʽʟʛʝʥ ʟʘʨʜʘʧʪʘʨʳʥʘ 

ʪʦץʪʘʣʘʨ ʙʦʣʩʘץ, ʤײʥʘʡ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝ ʪʝשʽʟʛʝ ʪᴇʛʽʣʛʝʥ ʤײʥʘʡʜʘʥ, ʙʘʣʳץʪʘʨ, ᴅʩʽʨʝʩʝ ʙʝʢʽʨʝ 

ʪץײʳʤʜʘʩ ʙʘʣʳץʪʘʨסʘ ʟʠʷʥ ʪʠʜʽ. ʂװʢʽʨʪ ץʘʣʜʳץʪʘʨʳ (ᴅʩʽʨʝʩʝ ʊʝשʽʟ ʢʝʥ ʦʨʥʳʥʜʘ) װʣʢʝʥ 

 ʳʥʘסʜʝʥʩʘʫʣʳ שʘ ʪʘʨʘʧ, ʘʜʘʤʜʘʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳסʢʽʨʪ ʜʠʦʢʩʠʜʽ ʘʫʘװʡʽʥʜʽʣʝʨʜʝ ʞʠʥʘʣʜʳ, ʢװ

 .ʘʫʽʧ ʪᴇʥʜʽʨʜʽץ

ʂʘʩʧʠʡʜʽש ʙʽʨʝʛʝʡ ʞʘʥʫʘʨʣʘʨʳ ï ײץʨʳʣʳץʪʘסʳ ʢʠʽʢʪʝʨ ʤʝʥ ʪʝשʽʟʜʝʛʽ ʂʘʩʧʠʡ ʠʪʙʘʣʳסʳ, 

ʙʝʢʽʨʝ ʙʘʣʳסʳ ï ᴇʥʜʽʨʽʩʪʽʢ ʬʘʢʪʦʨʣʘʨ ʤʝʥ ʣʘʩʪʘʥʫʜʘʥ ʟʘʨʜʘʧ ʰʝʢʪʽ.  ʀʪʙʘʣʳץʪʘʨʜʳש ʞʘʧʧʘʡ 

  .ʘʣʘʨʳ 2000-ʞʳʣʜʘʨʳ ʙʽʨʥʝʰʝ ʨʝʪ ʪʽʨʢʝʣʜʽסʠץʳʨʳʣʫ ʦץ

ɻʘʟ ʞʘסʫ (ʬʘʢʝʣʜʝʨ) ʥᴅʪʠʞʝʩʽʥʜʝ ʘʫʘסʘ ʧʘʨʥʠʢʪʽʢ ʛʘʟʜʘʨ ʙᴇʣʽʥʜʽ. ɾʝʨʛʽʣʽʢʪʽ ʘʫʳʣʜʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳ ʥʘʰʘʨʣʘʧ, ʪײʨסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ʪʳʥʳʩ ʘʣʫ ʞʦʣʜʘʨʳʥʳש ʘʫʨʫʣʘʨʳ 

ʢᴇʙʝʡʜʽ. ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʳש ʢʣʠʤʘʪʳ ʙװʣʽʥʽʧ,  ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ʪʝʨʽʩ ᴅʩʝʨ 

ʝʪʪʽ. 
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ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʵʢʦʞװʡʝʩʽ ᴇʪʝ ʥᴅʟʽʢ. ʀʥʬʨʘײץʨʳʣʳʤ ʩʘʣʫ (ʧʣʘʪʬʦʨʤʘʣʘʨ, ײץʙʳʨʣʘʨ, 

ʧʦʨʪʪʘʨ) ʩʫ ʘʡʥʘʣʳʤʳʥʘ, ʪʝשʽʟʜʽש ʛʠʜʨʦʣʦʛʠʷʣʳץ ʪʝʧʝ-ʪʝשʜʽʛʽʥʝ ᴅʩʝʨ ʝʪʪʽ. 

 ʘʥסʘ ʤʠʣʣʠʘʨʜʪʘסʥʘʡ ʢʦʤʧʘʥʠʷʣʘʨʳ ʵʢʦʥʦʤʠʢʘײʘ ʢʝʣʛʝʥ ʰʝʪʝʣʜʽʢ ʤסʩʪʘʥץʘʟʘפ

ʠʥʚʝʩʪʠʮʠʷ ײץʡʳʧ, ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷ ʝʥʛʽʟʜʽ. ɸʣʘʡʜʘ ʦʣʘʨʜʳץ שʳʟʤʝʪʽ ʂʘʩʧʠʡʜʽש ʪʘʙʠסʠ 

ʞװʡʝʩʽʥʝ ʘʫʳʨ ʟʘʨʜʘʧ ᴅʢʝʣʜʽ: ʪʝשʽʟ ʣʘʩʪʘʥʳʧ, ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ ץʳʩץʘʨʜʳ, ʞʝʨʛʽʣʽʢʪʽ 

ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳʥʘ ץʘʫʽʧ ʪᴇʥʜʽ. 

ɹʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. 

 2010 (77) 1 ˉ שʊʋ ʭʘʙʘʨʰʳʩʳ ʞʫʨʥʘʣʳʥʳױʘʟפ  ʳʣʳʤ ʤʠʥʠʩʪʨʣʽʛʽʥʝס ʈ ɹʽʣʽʤ ʞᴅʥʝפ 

ʞʳʣסʳ ʩʘʥʳʥʜʘ ʧʨʦʬʝʩʩʦʨ ʄ.ʂ.ɾʝʢʩʝʥʦʚ çʂʘʩʧʠʡ ʪʝשʽʟʽʥʽץ שʦʨʰʘסʘʥ ʦʨʪʘʩʳʥ ץʦʨסʘʫ 

ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ ץʘʙʳʣʜʘʧ ʞʘʪץʘʥ ʰʘʨʘʣʘʨè ʘʪʪʳ ʤʘץʘʣʘʩʳʥʜʘ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ ʜʝʨʝʢʪʝʨ ʢʝʣʪʽʨʝʜʽ:  

     «ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡ ʪʝשʽʟʜʽש ʞʘʣʧʳ ʩʫ ʢᴇʣʝʤʽʥʽ0,5% ש-ʳʥ סʘʥʘ ʘʣʳʧ ʞʘʪʳʨ. ɾʘסʘʣʘʫ 

ʞᴅʥʝ ʪʝשʽʟ ʘʡʤʘץʪʘʨʳʥʜʘ ʢᴇʤʽʨʩʫʪʝʢʪʝʨʜʽ ץʘʨץʳʥʜʳ ʠʛʝʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʝשʽʟ ʤײʥʘʡ 

ᴇʥʽʤʜʝʨʽʤʝʥ ʞᴅʥʝ ʦʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪʦʢʩʠʢʘʥʪʪʘʨʤʝʥ ʣʘʩʪʘʥʫסʘ ײʰʳʨʘʡʜʳ. ʉʦʥʳʤʝʥ 

 ʽʟʛʝשʘʣʘʫʣʘʨʳʥ ʰʘʡʳʧ, ʪʝסʞʘ שʳ ʤʝʤʣʝʢʝʪʪʽסʘʣʘʫʳʥʜʘסʽʟʽ ʙʝʩ ʂʘʩʧʠʡ ʞʘשʘʪʘʨ, ʂʘʩʧʠʡ ʪʝץ

ᴅʨʪװʨʣʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳ ʪʘʩʳʤʘʣʜʘʡʪʳʥ ᴇʟʝʥ ʘסʳʥʳʥ ץʘʙʳʣʜʘʡʪʳʥ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʩʫ 

ʘʡʜʳʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄײʥʳש ʙʘʨʣʳסʳ ʪʝשʽʟʜʽש ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥʽש ʘʨʪʫʳʥʘ 

ʳץʧʘʣ ʝʪʝʜʽ, ʙײʣ ʂʘʩʧʠʡ ʤʘשʳ ʝʣʜʝʨʽʥʽש ʤʘʤʘʥʜʘʨʳʥʳש ʟʝʨʪʪʝʫʣʝʨʽʥʜʝ ʘʪʘʧ ᴇʪʽʣʛʝʥ. ʂʘʩʧʠʡ 

ʪʝשʽʟʽʥʽש ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽ ᴅʨʪװʨʣʽ, ᴅʩʽʨʝʩʝ ʪʝשʽʟ ʘʡʤʘץʪʘʨʳʥʜʘ. ʄײʥʘʡ סשײʳʤʘʣʘʨʳ ʞᴅʥʝ ʙʘʩץʘ 

ʜʘ ʥʳʩʘʥʜʘʨ ʪʝשʽʟ ʜʝשʛʝʡʽʥʽש ʢᴇʪʝʨʽʣʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ץʘʫʽʧ 

ʪᴇʥʜʽʨʝʜʽ. 

      ɾʘסʘʣʘʫʜʘסʳ ʤײʥʘʡ ʢʝʥ ʦʨʳʥʜʘʨʳ, ʙʘʨʣʘʫ סשײʳʤʘʣʘʨʳ ʤʝʥ ʢᴇʣʽʢ 

 ʳ ʣʘʩʪʘʫʰʳסʘ ʜʘ ᴇʟʝʥʜʝʨ ʙʦʡʳʥʜʘץʞᴅʥʝ ʙʘʩ ץʳ ʘʧʘʪʪʘʨ, ɽʜʽʣ, ɾʘʡʳסʨʳʣʳʩʪʘʨʳʥʜʘײץ

ʟʘʪʪʘʨʜʳש (ʤʝʪʘʣʣʜʘʨʜʳש, ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʞᴅʥʝ ʪ.ʙ.) ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʪʘʩʳʤʘʣʜʘʥʫʳ 

ʢʝʟʽʥʜʝ ʦʨʳʥ ʘʣʫʜʘ.  

      ʄײʥʘʡ ᴇʥʝʨʢᴅʩʽʙʽ ʦʪʳʥ-ʵʥʝʨʛʝʪʠʢʘ ʢʝʰʝʥʽʥʽש ʙʘʨʣʳץ ʙʘʩץʘ ʩʘʣʘʣʘʨʳʥʘʥ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ʪʝʨʽʩ ᴅʩʝʨʽʥʽש ʪʝʨʝשʜʽʛʽ ʤʝʥ ᴅʨʪװʨʣʽʣʽʛʽ ʙʦʡʳʥʰʘ ʘʩʳʧ ʪװʩʝʜʽ. ɹײʣ ᴅʩʝʨʣʝʨ ʢᴇʤʽʨʩʫʪʝʢ 

ʰʠʢʽʟʘʪʳ ʤʝʥ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥ ᴇʥʜʽʨʫ, ʜʘʡʳʥʜʘʫ, ᴇשʜʝʫ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫ ʢʝʟʽʥʜʝ ʢᴇʙʽʨʝʢ 

ʙʘʡץʘʣʘʜʳ. ʆʩʳ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫ װʰʽʥ ʤײʥʘʡʜʳ ʠʛʝʨʫ ʢʝʟʽʥʜʝ ץʦʨʰʘסʘʥ 

ʵʢʦʞװʡʝʣʝʨʛʝ ʢʝʣʪʽʨʽʣʛʝʥ ʥʘץʪʳ ʟʠʷʥʜʳ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʫ ץʘʞʝʪ.  

     ʂʘʩʧʠʡ ᴇשʽʨʣʽʢ ʪʘץʳʨʳʧʪʳץ ʦʨʪʘʣʳסʳʥʳש (ʂʊʈʂ) ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ ʞʳʣ ʩʘʡʳʥ 

ʪʝשʽʟʛʝ 122 350 ʪʦʥʥʘסʘ ʜʝʡʽʥ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽ, 890 200 ʪʦʥʥʘ ʘʟʦʪ, 95 800 ʪʦʥʥʘ ʬʦʩʬʦʨ, 149 

ʪʦʥʥʘ ʢʘʜʤʠʡ, 17 ʪʦʥʥʘ ʩʳʥʘʧ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʪװʩʝʜʽ. 

      çפʘʟʛʠʜʨʦʤʝʪè ʈʄʂ ʤᴅʣʽʤʝʪʽʥʰʝ, ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʳש ʰʝʢʪʽ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʜʘʥ ʘʩʘʪʳʥ ʞʘסʜʘʡʣʘʨʳ ʦʨʳʥ ʘʣסʘʥ. ʂᴇʙʽʥʝʩʝ ʪʝשʽʟʛʝ ʘסʳʟʳʣʘʪʳʥ 

ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʣʘץʪʳʨʳʣʫʳ ʘʧʘʪʪʳ ʪʦʣץʳʥʜʘʨ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɾʝשʽʣ ʤײʥʘʡ 

ᴇʥʽʤʜʝʨʽ ץʘʣץʳʧ, ʞʝʨ ʙʝʪʽʥʝ ʪʘʨʘʣʘʜʳ, ʘʣ ʘʫʳʨ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽ ʪʝשʽʟ ʪװʙʽʥʝ ʰᴇʛʝʜʽ. ɹʘʨʣʳץ 

ʪʝשʽʟ ʙʠʦʮʝʥʦʟʜʘʨʳʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʞᴅʥʝ ʙʘʡʳʪʫ װʰʽʥ ʙʘʩʪʘʧץʳ ᴇʥʜʽʨʽʩʪʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ 

ʞʘסʘʣʘʫʜʘסʳ ʪײʟʩʳʟʜʘʥʜʳʨʳʣסʘʥ ʩʫʣʘʨ ʣʘʩʪʘʥʫסʘ ʙʘʨʳʥʰʘ ʙʝʡʽʤ.  

       ʉʦסשʳ 10 ʞʳʣʜʘסʳ ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡʜʝʛʽ ʪʽʨʢʝʣʛʝʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʞʳʣ ʘʨʘʣʳץ 

ʜʠʥʘʤʠʢʘʩʳ ʢʝʣʝʩʽ ʥʝʛʽʟʛʽ ʢᴇʨʩʝʪʢʽʰʪʝʨʤʝʥ ʩʠʧʘʪʪʘʣʜʳ: ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʦʨʪʘʰʘ ʞʳʣʜʳץ 

ʣʘʩʪʘʥʫʳ ʐʈʂ 1-ʜʝʥ 4 ʝʩʝʛʝ ʜʝʡʽʥ, ʐʈʂ 11 ʝʩʝʣʝʥʛʝʥ ʐʈʂ. ʂʘʩʧʠʡ ʪʝשʽʟʽ ʙʘʩʩʝʡʥʽʥʜʝʛʽ 

ʢᴇʤʽʨʩʫʪʝʢ ʨʝʩʫʨʩʪʘʨʳʥ ץʘʨץʳʥʜʳ ʠʛʝʨʫʤʝʥ ʞᴅʥʝ ץʦʣʜʘʥʳʩʪʘסʳ ʪʝשʽʟ סשײʳʤʘʣʘʨʳʥ 

ʧʘʡʜʘʣʘʥʫʤʝʥ ʙʘʡʣʘʥʳʩʪʳ ʪʝשʽʟʜʝ ʤײʥʘʡ ʤʝʥ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʰʦסʳʨʣʘʥʫʳʥʳש ʞʦסʘʨʳʣʘʫ 

 ʘ ʜʝʡʽʥסʳ ʞʳʣʜʘʨסשʣʘʩʪʘʥʫʳ ʩʦ שʥʘʡ ᴇʥʜʽʨʫʜʽײʩʪʽʢ ʂʘʩʧʠʡʜʝ ʤװʘʣʘʜʳ. ʉʦʣʪץʨʜʽʩʽ ʙʘʡװ

ʰʘʤʘʣʳ ʙʦʣʜʳ, ʙײʣ ʪʝשʽʟʜʽש ʦʩʳ ʙᴇʣʽʛʽʥʽש ʙʘʨʣʘʫ ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʽʛʽ ʤʝʥ ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ 

ʤᴅʨʪʝʙʝʩʽʥʝ ʙʘʡʣʘʥʳʩʪʳ.è - ʜʝʧ ʘʪʘʧ ᴇʪʢʝʥ ʝʢʝʥ. 
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3-ʩʫʨʝʪ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥ ʦʨʪʘץ ץʦʨסʘʫʰʳ 5 ʤʝʤʣʝʢʝʪ. 

 

ʂʘʩʧʠʡ ʪʝשʽʟʽ - ʙʝʩ ʤʝʤʣʝʢʝʪʢʝ (פʘʟʘץʩʪʘʥ, ʈʝʩʝʡ, ᴄʟʽʨʙʘʡʞʘʥ, ʊװʨʽʢʤʝʥʩʪʘʥ, ʀʨʘʥ) 

ʦʨʪʘץ, ʩʦʥʜʳץʪʘʥ ʦʥʳש ʵʢʦʣʦʛʠʷʩʳʥ ץʦʨסʘʫ װʰʽʥ ʘʨʥʘʡʳ ʭʘʣʳץʘʨʘʣʳץײץ ץʳץʪʳײץ ץʞʘʪʪʘʨ 

 ʽʟשʽʟʽ ʪʝשʊʝʛʝʨʘʥʜʘ 2003 ʞʳʣʳ  çʂʘʩʧʠʡ ʪʝ ,ץʘʙʳʣʜʘʥʜʳ. (3-ʩʫʨʝʪ).  ɸʪʘʧ ʘʡʪʘʨ ʙʦʣʩʘץ

ʦʨʪʘʩʳʥ ץʦʨסʘʫ ʞᴇʥʽʥʜʝʛʽ ʥʝʛʽʟʜʝʤʝʣʽʢ ʢʦʥʚʝʥʮʠʷè-ʩʳ. ɹʝʩ ʤʝʤʣʝʢʝʪ ʙʝʢʽʪʢʝʥ ʙײʣ ײץʞʘʪ ʪʝשʽʟ 

ʦʨʪʘʩʳʥ ʣʘʩʪʘʫʜʘʥ ץʦʨסʘʫʜʳ, ʤײʥʘʡ ʪᴇʛʽʥʜʽʣʝʨʽʥʽש ʘʣʜʳʥ ʘʣʫʜʳ, ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʳ 

ʤʘץʩʘʪ ʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʊʝʛʝʨʘʥ ʢʦʥʚʝʥʮʠʷʩʳʥ ʥʘץʪʳʣʘʡʪʳʥ ʙʽʨץʘʪʘʨ  çʄײʥʘʡ 

ʪᴇʛʽʥʜʽʣʝʨʽʥʝ ʜʘʡʳʥʜʳץ ʞᴅʥʝ ʜʝʥ ץʦʶ ʭʘʪʪʘʤʘʩʳè (2011 ʞ., ɸʣʤʘʪʳ) - ʘʧʘʪ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ 

ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʙʽʨʣʝʩʢʝʥ ʽʩ-ץʠʤʳʣʳ, çɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʭʘʪʪʘʤʘʩʳè (2014 ʞ., 

ɸʰʭʘʙʘʜ) ï ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽ ץʦʨסʘʫ, ʩʦʥʳש ʽʰʽʥʜʝ ʂʘʩʧʠʡ 

ʠʪʙʘʣʳסʳ ʤʝʥ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩʪʘʨʳʥ, çפʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ᴅʩʝʨʜʽ ʙʘסʘʣʘʫ 

ʭʘʪʪʘʤʘʩʳè (2018 ʞ.) ï ̔ ʨʽ ʞʦʙʘʣʘʨ ʙʘʩʪʘʣʘʨ ʘʣʜʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ᴅʩʝʨʽʥ ʙʽʨʛʝ ʙʘסʘʣʘʫ ʪʫʨʘʣʳ 

 ץʪʳץʳץײץ שʽʟʽʥʽשʪʘʫ ʩʘʤʤʠʪʽʥʜʝ 2018 ʞ  çʂʘʩʧʠʡ ʪʝץʘʙʳʣʜʘʜʳ. ɸץ ʦʩʳʤʰʘ ʭʘʪʪʘʤʘʣʘʨץ

ʤᴅʨʪʝʙʝʩʽ ʪʫʨʘʣʳ ʢʦʥʚʝʥʮʠʷè-ʩʳʥʜʘ  ʪʝשʽʟʜʽ ʦʨʪʘץ ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽ ʘʥʳץʪʘʣʳʧ, ʩʦʥʳש 

ʽʰʽʥʜʝ ʵʢʦʣʦʛʠʷ ʩʘʣʘʩʳʥʜʘ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʢװʰʝʡʪʫʛʝ ʢʝʣʽʩʽʤʛʝ ʢʝʣʜʽ. ᴄʨʙʽʨ ʤʝʤʣʝʢʝʪ 

ʂʘʩʧʠʡ ʵʢʦʞװʡʝʩʽʥ ץʦʨסʘʫ װʰʽʥ ײʣʪʪʳץ ʟʘשʜʘʨʳʥ ʞʝʪʽʣʜʽ. פʘʟʘץʩʪʘʥ - çɾʘʩʳʣ פʘʟʘץʩʪʘʥè 

 ʘʫסʦʨץ ʨʝʩʫʨʩʪʘʨʳʥ ץʜʘʨʣʘʤʘʣʘʨʳ. ʈʝʩʝʡ ï ʙʘʣʳסʘʫ ʙʘסʦʨץ ʳʥסʞʦʙʘʩʳ, ʂʘʩʧʠʡ ʠʪʙʘʣʳ ץʣʪʪʳײ

ʤʝʥ ɽʜʽʣ ʘʨץʳʣʳ ʪװʩʝʪʽʥ ʣʘʩʪʘʥʫʜʳ ʘʟʘʡʪʫ ʰʘʨʘʣʘʨʳ. ᴄʟʽʨʙʘʡʞʘʥ - ʤײʥʘʡ ᴇʥʜʽʨʫ ʢʝʟʽʥʜʝʛʽ 

ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢ ʥʦʨʤʘʣʘʨʳʥ ʢװʰʝʡʪʫ.ʊװʨʽʢʤʝʥʩʪʘʥ - ʞʘסʘʣʘʫʜʘסʳ ʪʘʙʠסʠ 

ʘʡʤʘץʪʘʨʜʳ ץʦʨסʘʫ. ʀʨʘʥ - ʪʝשʽʟ ʦʨʪʘʩʳʥ ץʦʨסʘʫ ʞᴇʥʽʥʜʝʛʽ ʘʨʥʘʡʳ ײʣʪʪʳץ ʞʦʩʧʘʨ. 

ʍʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʤʝʥ ᴅʨʽʧʪʝʩʪʽʢ ʦʨʥʘʧ, ɹױױ ɼʘʤʫ ʙʘסʜʘʨʣʘʤʘʩʳ (UNDP), ɼװʥʠʝʞװʟʽʣʽʢ 

ʙʘʥʢ, ɽʫʨʦʧʘʣʳץ ʦʜʘץ ʩʠʷץʪʳ ײʡʳʤʜʘʨ ʂʘʩʧʠʡ ʵʢʦʣʦʛʠʷʩʳʥ ץʦʨסʘʫסʘ ʘʨʥʘʣסʘʥ ʙʽʨʣʝʩʢʝʥ 

ʞʦʙʘʣʘʨ ʞװʨʛʽʟʫʜʝ. ɹװʛʽʥʛʽ ʪʘשʜʘ ʂʘʩʧʠʡ ʤᴅʩʝʣʝʩʽ ᴇʪʝ ᴇʟʝʢʪʽ, ʂʘʩʧʠʡ ʘʡʤʘץʪʳש ʦʨʪʘץ 

ʵʢʦʣʦʛʠʷʣʳץ ʥʳʩʘʥʳ ʙʦʣʳʧ ץʘʣʘ ʙʝʨʝʜʽ. ʆʥʳ ʦʨʪʘץ ʰʝʰʧʝʩʝ ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪץʘ ᴅʢʝʣʽʧ 

ʩʦסʘʜʳ, ʦʣ ʘץʳʨ ʩʦשʳʥʜʘ ᴅʨʙʽʨ ʤʝʤʣʝʢʝʪʪʽש ʞʝʢʝ ʞʦʩʧʘʨʣʘʨʳʥʘ ʞᴅʥʝ ʜʘʤʫ ʙʦʣʘʰʘסʳʥʘ ᴅʩʝʨ 

ʝʪʝʜʽ. ʉʦʥʳʤʝʥ, ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʥʝʛʽʟʛʽ ʵʢʦʣʦʛʠʷʣʳץ ʧʨʦʙʣʝʤʘʣʘʨʳʥ ץʘʨʘʩʪʳʨʘʡʳץ. 
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4-ʩʫʨʝʪ. ʊʝשʽʟ ʞʘסʘʣʘʫʳʥʜʘ ᴇʣʽʧ ʞʘʪץʘʥ ʂʘʩʧʠʡ ʠʪʙʘʣʳסʳ (Pusa caspica) 

 ʂʘʩʧʠʡ ʪʝשʽʟʽʥʜʝʛʽ ʂʘʩʧʠʡ ʠʪʙʘʣʳסʳ (Pusa caspica) ð ʪʝשʽʟʜʝʛʽ ʞʘʣסʳʟ ʩװʪץʦʨʝʢʪʽ 

ʞʘʥʫʘʨ ᴅʨʽ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪץʘʥ ʵʥʜʝʤʠʢ ʪװʨ. ʉʦסשʳ ʞʳʣʜʘʨʳ פʘʟʘץʩʪʘʥʥʳש ɸץʪʘʫ 

(ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ) ʤʝʥ ɸʪʳʨʘʫ ʦʙʣʳʩʳ ʞʘסʘʣʘʫʣʘʨʳʥʜʘ ʠʪʙʘʣʳץʪʘʨʜʳש ʞʘʧʧʘʡ ץʳʨʳʣʫ 

ʞʘסʜʘʡʣʘʨʳ ʞʠʽʣʝʧ ʢʝʪʪʽ. ʀʪʙʘʣʳץʪʘʨʜʳש ʞʘʧʧʘʡ ץʳʨʳʣʫ ʦץʠסʘʣʘʨʳ 2000 ʞ. -ʄʘסשʳʩʪʘʫ ʤʝʥ 

ɸʪʳʨʘʫ ʦʙʣʳʩʪʘʨʳʥʜʘ 10 ʤʳשʥʘʥ ʘʩʪʘʤ ʠʪʙʘʣʳץʪʳש ᴇʣʽ ʪʘʙʳʣסʘʥʳ ʪʽʨʢʝʣʜʽ. 2006ï2007 ʞʞ. - 

ʪʘסʳ ʙʽʨʥʝʰʝ ʤʳשʜʘסʘʥ ʠʪʙʘʣʳץ ץʳʨʳʣʜʳ. 2010-2020 ʞʞ. - ʞʳʣ ʩʘʡʳʥ ʦʥʜʘסʘʥʥʘʥ ʞװʟʜʝʛʝʥʛʝ 

ʜʝʡʽʥ ᴇʣʽ ʠʪʙʘʣʳץʪʘʨ ʞʘסʘʣʘʫסʘ ʰʳסʳʧ ʦʪʳʨʜʳ. 2022 ʞ. ʢᴇʢʪʝʤʽ - ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ, 

ʊװʧץʘʨʘסʘʥ ʘʫʜʘʥʳʥʜʘ ʰʘʤʘʤʝʥ 2,5 ʤʳש ʠʪʙʘʣʳץʪʳש ᴇʣʽʤʽ ʪʽʨʢʝʣʜʽ. 2023-2024 ʞʞ. - ɸʪʳʨʘʫ 

ʤʝʥ ɸץʪʘʫ ʤʘשʳʥʜʘ ʪʘסʳ ʜʘ ʞװʟʜʝʛʝʥ ᴇʣʽ ʠʪʙʘʣʳץʪʘʨ ʞʘסʘʣʘʫʜʘʥ ʪʘʙʳʣʜʳ. ʅʝʛʽʟʛʽ ʩʝʙʝʧʪʝʨʽʥʝ 

ʤײʥʘʡ ᴇʥʜʽʨʽʩʽ ʤʝʥ ʢʝʤʝ ץʘʪʳʥʘʩʳʥʘʥ ʪʝשʽʟ ʩʫʣʘʨʳʥʳש ʣʘʩʪʘʥʫʳ, ʪᴇʛʽʥʜʽʣʝʨ, ʭʠʤʠʷʣʳץ ʟʘʪʪʘʨ 

ʠʪʙʘʣʳץʪʘʨסʘ ʟʠʷʥ ʪʠʛʽʟʝʜʽ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽʥʝʥ ʤʝʢʝʥʜʝʫ ʦʨʪʘʩʳʥʳש 

 ʘ, ʘʣץץʪʘʨʳ ʤʝʥ ʫʳʪʪʳ ʟʘʪʪʘʨ ʙʘʣʳץʘʣʜʳץ ʳʥʜʳ ʩʫʣʘʨ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧסʘʨʫʳʥʘ ᴅʢʝʣʜʽ. ɸץʳʩץ

ʙʘʣʳץʧʝʥ ץʦʨʝʢʪʝʥʝʪʽʥ ʠʪʙʘʣʳץʪʘʨסʘ ᴅʩʝʨ ʝʪʪʽ. ɸʫʨʫʣʘʨ ʤʝʥ ʽʥʜʝʪʪʝʨʜʽש ʪʘʨʘʣʫʳ ʩʘʣʜʘʨʳʥʘʥ 

ʧʦʧʫʣʷʮʠʷʥʳש ᴅʣʩʽʨʝʫʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʚʠʨʫʩʪʳץ ʞᴅʥʝ ʙʘʢʪʝʨʠʷʣʳץ ʘʫʨʫʣʘʨ ʪʘʨʘʣʫʜʘ. ɸʫʘ 

ʨʘʡʳ ʤʝʥ ʢʣʠʤʘʪʪʳש ʞʳʣʳʥʫʳʥʘʥ ʤײʟʜʳץʪʘʨ ʘʟʘʡʳʧ, ʠʪʙʘʣʳץʪʘʨʜʳש ʢᴇʙʝʶʽʥʝ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʜʽ.  ʂʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʠʪʙʘʣʳץʪʘʨ ʟʘשʩʳʟ ʘʫʣʘʥסʘʥ. ʂʘʩʧʠʡ ʠʪʙʘʣʳסʳ ï ʂʘʩʧʠʡʜʽש 

ʵʢʦʞװʡʝʣʽʢ ʪʝʧʝ-ʪʝשʜʽʛʽʥʽש ʢᴇʨʩʝʪʢʽʰʽ. ʆʥʳץ שʳʨʳʣʫʳ ʪʝשʽʟʜʽש ʞʘʣʧʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʞʘסʜʘʡʳʥʳש ʥʘʰʘʨʣʘסʘʥʳʥ ʙʽʣʜʽʨʝʜʽ. 

 ʳʟʳʣ ʢʽʪʘʙʳʥʘפ שʩʪʘʥʥʳץʘʟʘפ ʳסʘʫ ʰʘʨʘʣʘʨʳ 2008 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʂʘʩʧʠʡ ʠʪʙʘʣʳסʦʨפ

ʝʥʛʽʟʽʣʛʝʥ. 2020 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʍʘʣʳץʘʨʘʣʳץ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʦʜʘסʳ (IUCN) ʦʥʳ çʞʦʡʳʣʳʧ 

ʢʝʪʫ ץʘʫʧʽ ʙʘʨ ʪװʨè ʜʝʧ ʪʘʥʳʜʳ. פʘʟʘץʩʪʘʥ ʤʝʥ ʈʝʩʝʡ ʠʪʙʘʣʳץʪʘʨʜʳ ʩʘץʪʘʫ ʙʦʡʳʥʰʘ ʙʽʨʣʝʩʢʝʥ 

ʙʘסʜʘʨʣʘʤʘʣʘʨ ʞװʨʛʽʟʽʧ ʢʝʣʝʜʽ. ʉʦסשʳ ʞʳʣʜʘʨʳ ɸץʪʘʫ (ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʳ) ʤʝʥ ɸʪʳʨʘʫ 

ʦʙʣʳʩʪʘʨʳʥʳש ʞʘסʘʣʘʫʳʥʜʘ ʠʪʙʘʣʳץʪʘʨʜʳש ʞʘʧʧʘʡ ץʳʨʳʣʫʳ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʵʢʦʣʦʛʠʷʣʳץ 

ʘʧʘʪʪʳ ʞʘסʜʘʡʜʘ ʝʢʝʥʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ. ɹײʣ ʤײʥʘʡ ᴇʥʜʽʨʽʩʽ, ʪʝשʽʟʜʽש ʪʘʷʟʜʘʥʫʳ, ʢʣʠʤʘʪʪʳש 

ᴇʟʛʝʨʫʽ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ץʳʩʳʤ ʩʘʣʜʘʨʳʥʘʥ ʙʦʣʳʧ ʦʪʳʨ. 

      ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʙʘʩʪʳ ʣʘʩʪʘʫʰʳʩʳ ï ʩᴇʟʩʽʟ ʤײʥʘʡ. ʄײʥʘʡʤʝʥ ʣʘʩʪʘʥʫ ʂʘʩʧʠʡʜʝʛʽ 

ʬʠʪʦʙʝʥʪʦʩ ʧʝʥ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳש (ʢᴇʢ-ʞʘʩʳʣ ʞᴅʥʝ ʜʠʘʪʦʤʜʳ ʙʘʣʜʳʨʣʘʨ) ʜʘʤʫʳʥ ʪʝʞʝʡʜʽ, 

ʦʪʪʝʛʽʥʽש ʪװʟʽʣʫʽʥ ʘʟʘʡʪʘʜʳ. ʃʘʩʪʘʥʫʜʳש ʘʨʪʫʳ ʩʫ ʙʝʪʽ ʤʝʥ ʘʪʤʦʩʬʝʨʘ ʘʨʘʩʳʥʜʘסʳ ʞʳʣʫ-, ʛʘʟ- 

ʞᴅʥʝ ʳʣסʘʣ ʘʣʤʘʩʫʳʥʘ ʜʘ ʢʝʨʽ ᴅʩʝʨ ʝʪʝʜʽ. ʂʝש ʢᴇʣʝʤʜʝ ʪʘʨʘʣʘʪʳʥ ʤײʥʘʡʣʳ ץʘʙʳץ ʙʫʣʘʥʫ 

ʞʳʣʜʘʤʜʳסʳʥ ʙʽʨʥʝʰʝ ʝʩʝ ʪᴇʤʝʥʜʝʪʝʜʽ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʣʘʩʪʘʥʫʳ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʙʘʣʳץʪʘʨ 

ʤʝʥ ʙʘʩץʘ ʜʘ ʪʽʨʽ ʘסʟʘʣʘʨʜʳש ʞʘʧʧʘʡ ץʳʨʳʣʫʳʥʘ ᴅʢʝʣʝʜʽ. ʄײʥʘʡʤʝʥ ʣʘʩʪʘʥʫʜʳש ᴅʩʝʨʽʥ ʩʫ 

 ʟʜʽʢʩʽʟװ ʦʨʳץ ץʳʤʜʘʩ ʙʘʣʳץײʳʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɹʝʢʽʨʝ ʪץʩʪʘʨʳʥʘ ʪʠʛʽʟʛʝʥ ʟʠʷʥʳʥʘʥ ʘʡײץ

ʘʟʘʡʳʧ ʙʘʨʘʜʳ. ʄײʥʘʡ ʰʠʢʽʟʘʪʳʥ ʙʘʩץʘ ʰʠʢʽʟʘʪʧʝʥ ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ, ʘʣ ʙʝʢʽʨʝʥʽ 

ʝʰʪʝשʝʤʝʥ ʘʣʤʘʩʪʳʨʫסʘ ʙʦʣʤʘʡʜʳ ʞᴅʥʝ ʦʥʳ ʤײʥʘʡ ʜʦʣʣʘʨʳʥʘ ʝʰ ʞʝʨʜʝʥ ʩʘʪʳʧ ʘʣʘ 

ʘʣʤʘʡʩʳש. ɼʝʤʝʢ, ʪʝשʽʟʜʽש ʣʘʩʪʘʥʫʳ ʦʥʜʘסʳ ʪʽʨʽ ʘסʟʘʣʘʨʜʳש ʘʫʨʫסʘ ʰʘʣʜʳסʫʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ.  
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ɾʘץʳʥ ʫʘץʳʪץʘ ʜʝʡʽʥ ʙᴇʛʜʝ ʪװʨʣʝʨʜʽש ʝʥʫ ץʘʫʧʽ ʘʡʪʘʨʣʳץʪʘʡ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝ ʙʦʣʳʧ 

ʩʘʥʘʣʤʘסʘʥ. ʂʝʨʽʩʽʥʰʝ, ʂʘʩʧʠʡ ʪʝשʽʟʽ ʙʘʣʳץ ᴇʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʫ ʤʘץʩʘʪʳʥʜʘ ʞʘשʘ ʪװʨʣʝʨʜʽ 

ʞʝʨʩʽʥʜʽʨʫ ʧʦʣʠʛʦʥʳ ʨʝʪʽʥʜʝ ץʦʣʜʘʥʳʣʳʧ ʢʝʣʛʝʥ. ɸʣʘʡʜʘ, ʙᴇʛʜʝ ʘסʟʘʣʘʨʜʳש ʙʘʩץʘ ʪʝשʽʟʜʝʨ 

ʤʝʥ ʢᴇʣʜʝʨʜʝʥ ʂʘʩʧʠʡʛʝ ʝʥʫʽ ʞʘסʜʘʡʜʳ ʢװʨʪ ᴇʟʛʝʨʪʪʽ. ʄᴅʩʝʣʝʥ, ʂʘʩʧʠʡ ʪʝשʽʟʽ װʰʽʥ ʥʘסʳʟ 

ʘʧʘʪץʘ ʘʡʥʘʣסʘʥʳ ï ʤʥʝʤʠʦʧʩʠʩ ʘʪʪʳ ʝʩʢʝʢʘʷץʪʳש ʞʘʧʧʘʡ ʢᴇʙʝʶʽ. ʄʥʝʤʠʦʧʩʠʩ ʘʣסʘʰ ʨʝʪ ʦʥ 

ʞʳʣ ʙײʨʳʥ ɸʟʦʚ ʪʝשʽʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʜʳ ʞᴅʥʝ 1985ï1990 ʞʳʣʜʘʨʳ ɸʟʦʚ ʧʝʥ פʘʨʘ ʪʝשʽʟʜʽ 

ʪװʛʝʣʜʝʡ ʜʝʨʣʽʢ ײץʣʜʳʨʘʪʪʳ. ʆʥʳ, ʝש ʳץʪʠʤʘʣ, ʉʦʣʪװʩʪʽʢ ɸʤʝʨʠʢʘʥʳש ʞʘסʘʣʘʫʣʘʨʳʥʘʥ 

ʢʝʤʝʣʝʨʜʽש ʙʘʣʣʘʩʪ ʩʫʣʘʨʳʤʝʥ ʙʽʨʛʝ ʞʝʪʢʽʟʛʝʥ, ʦʜʘʥ ᴅʨʽ ʂʘʩʧʠʡʛʝ ʝʥʫʽ ץʠʳʥʜʳץ ʪʫסʳʟʙʘʜʳ. 

ʄʥʝʤʠʦʧʩʠʩ ʥʝʛʽʟʽʥʝʥ ʟʦʦʧʣʘʥʢʪʦʥʤʝʥ ץʦʨʝʢʪʝʥʝʜʽ, ʪᴅʫʣʽʛʽʥʝ ᴇʟ ʩʘʣʤʘסʳʥʳש ʰʘʤʘʤʝʥ 40%-

ʳʥ ʪײʪʳʥʘ ʦʪʳʨʳʧ, ʂʘʩʧʠʡ ʙʘʣʳץʪʘʨʳʥʳש ʘʟʳץʪʳץ ץʦʨʳʥ ʞʦʷʜʳ. ɾʳʣʜʘʤ ʢᴇʙʝʶʽ ʤʝʥ ʪʘʙʠסʠ 

ʞʘʫʣʘʨʳʥʳש ʙʦʣʤʘʫʳ ʦʥʳ ʧʣʘʥʢʪʦʥ ʪײʪʳʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘ ʙᴅʩʝʢʝʩʽʟ ʝʪʝʜʽ. ʆʣ ʩʦʥʜʘʡ-ʘץ 

ʙʝʥʪʦʩʪʳץ ʘסʟʘʣʘʨʜʳש ʧʣʘʥʢʪʦʥʜʳץ ʪװʨʣʝʨʽʤʝʥ ʜʝ ץʦʨʝʢʪʝʥʽʧ, ʘʩʘ ײץʥʜʳ ʙʝʢʽʨʝ ʪᴅʨʽʟʜʽ 

ʙʘʣʳץʪʘʨסʘ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ɹʘʣʳץʪʘʨʜʳש ʰʘʨʫʘʰʳʣʳץ ʪײʨסʳʜʘʥ ʤʘשʳʟʜʳ ʪװʨʣʝʨʽʥʝ ᴅʩʝʨʽ ʪʝʢ 

 ʳʣʳ ʜʘץʘʥʘ ʝʤʝʩ, ʪʽʢʝʣʝʡ ʞʦʡʳʧ ʞʽʙʝʨʫ ʘʨס ʨʜʝװʳʣʳ ʞʘʥʘʤʘ ʪץʦʨʝʢʪʽʢ ʙʘʟʘʥʳ ʘʟʘʡʪʫ ʘʨץ

ʙʘʡץʘʣʘʜʳ. ɽʛʝʨ ʂʘʩʧʠʡʜʝʛʽ ʞʘסʜʘʡ ɸʟʦʚ ʧʝʥ פʘʨʘ ʪʝשʽʟʜʝʛʽʜʝʡ ʞʘʣסʘʩʘ ʙʝʨʩʝ, ʪʝשʽʟʜʽש ʙʘʣʳץ 

ʰʘʨʫʘʰʳʣʳסʳʥʜʘסʳ ʤʘשʳʟʳ ʪʦʣʳץ ʞʦʡʳʣʘʜʳ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʜʝʛʽ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩ 

ʙʘʣʳץʪʘʨʜʳש ʢװʨʪ ʞʦʡʳʣʫʳ ʙʘʩʪʳ ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ï ʙʨʘʢʦʥʴʝʨʣʽʢ. ʈʝʩʤʠ ʝʤʝʩ ʜʝʨʝʢʪʝʨʜʽש 

ʰʳʥʘʡʳʣʳסʳʥ סʳʣʳʤʠ ץʘʫʳʤʜʘʩʪʳץ ʪʘ ʨʘʩʪʘʡʜʳ, ʙʝʢʽʨʝʥʽ ʟʘשʩʳʟ ʘʫʣʘʫ ʘʨץʳʣʳ ʞʦʡʳʣʫʳʥʘ 

ʙʨʘʢʦʥʴʝʨʣʝʨʜʽװ שʣʝʩʽ ʟʦʨ.    ʊʘʙʠסʠ ʙʠʦʛʝʦʭʠʤʠʷʣʳץ ʮʠʢʣʜʝʨʜʽש ᴇʟʛʝʨʫʽ. ɽʜʽʣ ʤʝʥ ɾʘʡʳץ  

ᴇʟʝʥʜʝʨʽʥʜʝ ʩʘʣʳʥסʘʥ ʽʨʽ ʛʠʜʨʦʪʝʭʥʠʢʘʣʳײץ ץʨʳʣʳʩʪʘʨ ʙʘʣʳץʪʘʨʜʳש ʪʘʙʠסʠ ʤʝʢʝʥʜʝʨʽʥ 

ʞʦʡʳʧ, ʙʘʩץʘ ʜʘ ʤᴅʩʝʣʝʣʝʨʛʝ, ʤʳʩʘʣʳ, ᴇʟʝʥ ʘʨʥʘʩʳʥʳש ʣʘʡʣʘʥʫʳʥʘ ᴅʢʝʣʜʽ. ʊʝשʽʟʜʽש ʞᴅʥʝ ʦסʘʥ 

 ʧʘʡʜʘ ʙʦʣʫ שʪʘʨʜʳץʛʝʡʜʝʛʽ ʣʘʩʪʘʥʫʳ ʂʘʩʧʠʡʜʝ ʦʪʪʝʛʽʩʽʟ ʘʡʤʘשʘʨʳ ʜʝסʞʦ שʷʪʳʥ ᴇʟʝʥʜʝʨʜʽײץ

 ʘʨʘʡץ ʩʪʽʢʢʝװʪשʳʥʘʥ ʦסʘʥʘסʨʽʢʤʝʥ ʰʳװʘʫʽʧ ʊץ ʣײʨʳʥʥʘʥ ʪʫʜʳʨʳʧ ʢʝʣʛʝʥ. ᴄʩʽʨʝʩʝ ʙײʘʫʧʽʥ ʙץ

ʦʨʥʘʣʘʩץʘʥ ʘʫʜʘʥʜʘʨ װʰʽʥ ᴇʟʝʢʪʽ. ɹײʣ ʤᴅʩʝʣʝ ʙʘʩʪʳ ʧʨʦʙʣʝʤʘʣʘʨʜʳץ שʘʪʘʨʳʥʘ ʝʥʛʽʟʽʣʤʝʩʝ ʜʝ, 

ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʳש ʩʠʥʪʝʟʽ ʤʝʥ ʳʜʳʨʘʫʳ ʘʨʘʩʳʥʜʘסʳ ʪʝʧʝ-ʪʝשʜʽʢʪʽש ʙײʟʳʣʫʳ ʝʣʝʫʣʽ, ʪʽʧʪʽ 

ʘʧʘʪʪʳ ᴇʟʛʝʨʽʩʪʝʨʛʝ ᴅʢʝʣʫʽ ʤװʤʢʽʥ.  

 ʆʩʳʣʘʡʰʘ, ʙʽʟ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʣʜʘʨʜʳש ʢʘʪʘʩʪʨʦʬʘʣʳץ ʝʢʝʥʽʥ ʢᴇʨʝʤʽʟ. ʂᴇʧʰʽʣʽʛʽ ʙװʛʽʥ 

ʙײʣ ʞʘסʜʘʡʜʳץ שʘʥʰʘʣʳץʪʳ ץʘʫʽʧʪʽ ʝʢʝʥʽʥ ʩʝʟʽʥʝ ʙʝʨʤʝʡʜʽ. ɽʛʝʨ ɻ ʚʪʨʦʬʠʢʘʮʠʷסʘ ץʘʨʩʳ h  ʳʣסײ

ʰʘʨʘʣʘʨ ץʦʣʜʘʥʳʣʤʘʩʘ, ʦʥʜʘ ʘʧʘʪʪʳש ʙʦʣʫʳ ᴅʙʜʝʥ ʤװʤʢʽʥ. 

    ɹײʣ ʘʧʘʪʪʳ ʙʦʣʜʳʨʤʘʫ ʥʘץʪʳ ʢᴇʧ ʤʘץʩʘʪʪʳ, ʧʝʨʩʧʝʢʪʠʚʘʣʳס ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥʳש ʢᴇʤʝʛʽʤʝʥ, ʂʘʩʧʠʡ ʪʝשʽʟʽʥ ʣʘʩʪʘʥʫʜʘʥ ץʦʨסʘʫ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ 

ʤװʤʢʽʥ. 

ᴆʥʜʽʨʽʩʪʽʢ ʧʨʦʮʝʩʪʝʨʜʽץ שʦʨʰʘסʘʥ ʦʨʪʘסʘ ᴅʩʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʤᴅʩʝʣʝʣʝʨ ʞʝʨʛʽʣʽʢʪʽ 

ʤײʥʘʡ ᴇʥʜʽʨʫʰʽʣʝʨʛʝ ץʦסʘʤ ʤʝʥ ʣʘʩʪʘʫʰʳ ʥʳʩʘʥʜʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʪʳʥʘʩʪʘʨʜʳש ʞʘץʩʳ 

 ʳʤʳʥʘץʨʜʝʣʽʣʽʛʽ ʤʝʥ ʘʫװʘʨʘʩʪʳʨʳʣʘʜʳ: ʢץ ʛʝʡʜʝשʘʨʳ ʜʝסʩʳʥʘʤʳʟ. ɾʦʙʘ ʞʦײ ʣʛʽʩʽʥװ

 ץʦʣʜʘʥʳʣʘʜʳ, ʙʘʨʣʳץ ᴅʜʽʩʽ ץʘʣʳʣʳץʩײʘʨʘʤʘʩʪʘʥ, ᴅʨʙʽʨ ʜʝʪʘʣʴ ʝʩʝʧʢʝ ʘʣʳʥʘʜʳ, ʢᴇʧʥץ

ʘʨʪʳץʰʳʣʳץʪʘʨʳ ʤʝʥ ʢʝʤʰʽʣʽʢʪʝʨʽ ʩʘʨʘʧʪʘʣʘʜʳ, ᴅʨʽ ʙʘʩʪʳ ʧʨʠʥʮʠʧʢʝ ï çʙʠʦʩʬʝʨʘסʘ ʟʠʷʥ 

ʢʝʣʪʽʨʤʝè ץʘסʠʜʘʩʳʥʘ ʝʨʝʢʰʝ ʢᴇשʽʣ ʙᴇʣʽʥʝʜʽ. ʕʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʜʽ  ץʦסʘʤʤʝʥ ʢʝʟʜʝʩʫʣʝʨ 

 ʘסʪʘʫץʘʥ ʥʝʤʝʩʝ ʝʩʢʝʨʽʣʤʝʛʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʜʝ ʘʥʳסʘʣץ ʡʳʤʜʘʩʪʳʨʳʧ ʦʪʳʨʘʜʳ: ʢᴇʟʜʝʥ ʪʘʩʘײ

ʪʳʨʳʩʘʜʳ.                              

ʂʘʩʧʠʡʜʽ ʣʘʩʪʘʥʫʜʘʥ ץʦʨסʘʫʜʳש ʪʘסʳ ʙʽʨ ʰʘʨʘʩʳ ï ʪʝשʽʟʜʽץ שʦʨʰʘסʘʥ ʦʨʪʘʩʳʥ ץʦʨסʘʫ 

ʙʦʡʳʥʰʘ ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ. ɹײʣ ʞʦʙʘʥʳש ʤʘץʩʘʪʳ ï ʂʘʩʧʠʡʜʽש ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʙʽʨʣʝʩʢʝʥ ʽʩ-ץʠʤʳʣ ʞʦʩʧʘʨʳʥ ᴅʟʽʨʣʝʫ, ʦסʘʥ ʙʝʜʝʣʜʽ 

ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש (ʖʅɽʇ, ʇʈʆʆʅ, ɻʕʌ, ɽʉ-ʊɸʉʀʉ, ɼװʥʠʝʞװʟʽʣʽʢ ʙʘʥʢ) ץʦʣʜʘʫ 

ʢᴇʨʩʝʪʫʽ.  

ʂʘʩʧʠʡ ʪʝשʽʟʽ ʇʨʠʢʘʩʧʠʡ ʘʡʤʘסʳʥʳש ʦʨʪʘץ ʵʢʦʣʦʛʠʷʣʳץ ʥʳʩʘʥʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʦʥʳש ʙʽʨ ʙᴇʣʽʛʽʥʜʝʛʽ ʜʘסʜʘʨʳʩ ʙװʢʽʣ ʪʝשʽʟʛʝ ʦʨʪʘץ ʵʢʦʣʦʛʠʷʣʳץ ʘʧʘʪץʘ ᴅʢʝʣʫʽ ʤװʤʢʽʥ. ɹײʣ, 

ʪװʧʪʝʧ ʢʝʣʛʝʥʜʝ, ᴅʨʙʽʨ ʤʝʤʣʝʢʝʪʪʽש ʞʝʢʝ ʞʦʩʧʘʨʣʘʨʳʥʘ ʞᴅʥʝ ʜʘʤʫ ʙʦʣʘʰʘסʳʥʘ ᴅʩʝʨ ʝʪʝʜʽ. 

ʄײʥʘʡ ʨʝʩʫʨʩʪʘʨʳʥ ʧʨʠʢʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʝʨʽ ʘʨʘʩʳʥʜʘ ʙᴇʣʫ ʤᴅʩʝʣʝʩʽ ץʘʣʘʡ ʰʝʰʽʣʝʪʽʥʽʥʝ 

 ʳʣʘʫץʙʘ ץʘ ʪʠʽʤʜʽ ʵʢʦʣʦʛʠʷʣʳסʜʘʡסʥʘʡ ʦʧʝʨʘʮʠʷʣʘʨʳ ʤʝʥ ʞʘʣʧʳ ʞʘײʘʨʘʤʘʩʪʘʥ, ʂʘʩʧʠʡʜʝ ʤץ

ʪʝʢ ʞʘסʘʣʘʫʜʘסʳ ʤʝʤʣʝʢʝʪʪʝʨʜʽש ʙʽʨʣʝʩʢʝʥ ʙʘץʳʣʘʫʳ ʘʨץʳʣʳ סʘʥʘ ʤװʤʢʽʥ. ʄײʥʜʘʡ ʙʘץʳʣʘʫ 

ʧʨʠʢʘʩʧʠʡ ʤʝʤʣʝʢʝʪʪʝʨʽ ײץʨסʘʥ ʞᴅʥʝ ʪʠʽʩʪʽ ᴇʢʽʣʝʪʪʽʢʪʝʨʤʝʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʛʝʥ 
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ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʵʢʦʣʦʛʠʷʣʳץ ʦʨʛʘʥ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʳ ʳץʪʠʤʘʣ. ʆʣ ʦʨʛʘʥʥʳש 

ʤʽʥʜʝʪʽʥʝ ʤײʥʘʡ ʞʦʙʘʣʘʨʳʥʘ ʘʣʜʳʥ ʘʣʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʨʘʧʪʘʤʘ ʞװʨʛʽʟʫ, ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧ 

ʥʝʤʝʩʝ ʞʦסʘʨʳ ʪᴅʫʝʢʝʣ ʙʦʣסʘʥ ʞʘסʜʘʡʜʘ ʞʦʙʘʣʘʨʜʳ ʪʦץʪʘʪʫ ʥʝʤʝʩʝ ʪʦץʪʘʪʘ ʪײʨʫ, ʩʦʥʜʘʡ-ʘץ 

ʵʢʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘסʳ ʙʽʨʣʝʩʢʝʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ᴅʟʽʨʣʝʫ ʞᴅʥʝ ʽʩʢʝ ʘʩʳʨʫ ʢʽʨʫʽ ʪʠʽʩ.             

ʌʝʥʦʣʜʘʨ - ʘʨʦʤʘʪʪʳ ʢᴇʤʽʨʩʫʪʝʢʪʝʨʜʽש ʛʠʜʨʦʢʩʠʣʜʽ ʪʫʳʥʜʳʣʘʨʳ (ײʰץʳʰ ʞᴅʥʝ 

 ʜʘʡʜʘסʠ ʞʘסʰʪʽ ʠʽʩʢʝ ʠʝ. ʊʘʙʠװʨʣʳʤ ʫʳʪʪʳ ʞᴅʥʝ ʢײסʳʰ ʬʝʥʦʣʜʘʨ ʘʥʘץʰױ .(ʰʧʘʡʪʳʥײ

ʬʝʥʦʣʜʘʨ ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʽש ʤʝʪʘʙʦʣʠʟʤʽʥʜʝ ʞᴅʥʝ ʦʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʜʳש ʙʠʦʭʠʤʠʷʣʳץ 

ʪʦʪʳסʫʳ ʢʝʟʽʥʜʝ ʪװʟʽʣʝʜʽ. ʆʣʘʨ ʤײʥʘʡ ᴇשʜʝʫ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש 

ʩʘʨץʳʥʜʳ ʩʫʣʘʨʳʤʝʥ ʪʘʙʠסʠ ʩʫʣʘʨסʘ ʪװʩʝʪʽʥ ʢʝש ʪʘʨʘʣסʘʥ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʌʝʥʦʣʜʘʨʜʳש ʘʫʳʟ ʩʫʜʘסʳ ʞᴅʥʝ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʘʨʥʘʣסʘʥ ʩʫ ʘʡʜʳʥʜʘʨʳʥʜʘסʳ ʰʝʢʪʽ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ - 1 ʤʢʛ/ʣ. ʌʝʥʦʣʜʘʨ ʭʠʤʠʷʣʳץ ʪײʨסʳʜʘʥ ʪײʨʘץʩʳʟ ʞᴅʥʝ ʩʫʜʘ 

ʙʝʣʩʝʥʜʽ ʳʜʳʨʘʫסʘ ʙʝʡʽʤ. ʊʝשʽʟ ʩʫʳʥʳש ʬʝʥʦʣʜʘʨʜʘʥ ᴇʟʽʥ-ᴇʟʽ ʪʘʟʘʣʘʫ ʧʨʦʮʝʩʽ 

ʤʠʢʨʦʘסʟʘʣʘʨʜʳש ʙᴇʣʫʽʤʝʥ ʞװʨʝʪʽʥ ʬʝʨʤʝʥʪʪʝʨʜʽש ᴅʩʝʨʽʥʝʥ ʙʠʦʭʠʤʠʷʣʳץ ʪʦʪʳסʫ ʘʨץʳʣʳ 

ʞװʟʝʛʝ ʘʩʘʜʳ. ɿʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡʜʝʛʽ ʩʝʡʩʤʦʙʘʨʣʘʫ ʞײʤʳʩʪʘʨʳʥʳש 

ʪʘʙʠסʠ ʦʨʪʘסʘ ᴅʩʝʨʽʥ ʙʘסʘʣʘʫ ʢʝʟʽʥʜʝ (ADL, 1994) ʪʝשʽʟʜʽש ʪʘʷʟ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʩʫʜʳש ʬʝʥʦʣʜʘʨ 

 ,ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ (1995) שʘʣʘʨʜʳץʨʘʤʳ 8 ʤʢʛ/ʣ-ʛʝ ʞʝʪʢʝʥ. ɹ.ʄ. ʂʫʘʥʜʳʢʦʚ ʞᴅʥʝ ʙʘʩײץ

ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡ ʩʫʳʥʜʘסʳ ʬʝʥʦʣʜʘʨʜʳש ʦʨʪʘʰʘ ײץʨʘʤʳ 60 ʤʢʛ/ʣ-ʛʝ ʜʝʡʽʥ ʞʝʪʝʜʽ, ʘʣ ʙײʣ 

ʘʫʜʘʥסʘ ʪᴅʥ ʦʨʪʘʰʘ ʤᴅʥ ï 3 ʤʢʛ/ʣ. çפʘʟʛʠʜʨʦʤʝʪè ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ (1992 ʞʳʣסʳ ʩʫ 

ʩʘʧʘʩʳʥʳש ʞʳʣʥʘʤʘʩʳ), ʩʦסשʳ ʫʘץʳʪʪʘ ʩʫʜʘ ʬʝʥʦʣʜʘʨʜʳש ʦʨʪʘʰʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 6 ʐʈʂ-ʛʝ 

ʜʝʡʽʥ (0.006 ʤʛ/ʣ) ᴇʩʢʝʥ. 1996 ʞʳʣʳ ʂʘʩʧʠʡʜʽש ʰʳסʳʩ ʞʘסʘʣʘʫʳ ʤʘשʳʥʜʘסʳ ʩʫʜʘ 

ʬʝʥʦʣʜʘʨʜʳש ʦʨʪʘʰʘ ײץʨʘʤʳ 3.9 ʤʢʛ/ʣ (3.9 ʐʈʂ) ʙʦʣסʘʥ, ʙײʣ ʢᴇʨʩʝʪʢʽʰ ʙʘʩץʘ ʘʚʪʦʨʣʘʨʜʳש 

ʜʝʨʝʢʪʝʨʽʤʝʥ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 

1985ï1990 ʞʳʣʜʘʨ ʘʨʘʣʳסʳʥʜʘ ʬʝʥʦʣʜʘʨʜʳש ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽ 3.0-ʜʝʥ 9.0 ʤʢʛ/ʣ-ʛʝ ʜʝʡʽʥ 

ᴇʟʛʝʨʛʝʥ. ʄʘʢʩʠʤʘʣʜʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨ (30.0 ʤʢʛ/ʣ) ɾʘʡʳץ ᴇʟʝʥʽʥʽש ʩʘסʘʣʳץ ʙᴇʣʽʛʽʥʜʝ ʞᴅʥʝ 

ʆʨʘʣ ʦʡʧʘʪʳʥʜʘ ʪʽʨʢʝʣʛʝʥ (ʂʦʩʘʨʝʚ, ʗʙʣʦʥʩʢʘʷ, 1994). 

ɻʝʦʬʠʟʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʢʝʟʝשʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש ʞʘʡ-ʢװʡʽʥ 

ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʙʘסʜʘʨʣʘʤʘʩʳ ʘʷʩʳʥʜʘ (ADL, 1994) ʬʝʥʦʣʜʘʨʜʳ20.0 ש ʤʢʛ/ʣ-ʜʝʥ ʘʩʧʘʡʪʳʥ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʥʳץʪʘʣסʘʥ. ʉʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʂʘʩʧʠʡʜʽ ʟʝʨʪʪʝʫ ʢʝʟʽʥʜʝ (ɸɻʈɸ, 1997) ʜʝ ʙײʣ 

ʢᴇʨʩʝʪʢʽʰʪʝʥ ʘʩץʘʥ ʞʘסʜʘʡ ʪʽʨʢʝʣʤʝʛʝʥ. 

ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʪʝשʽʟ ʦʨʪʘʩʳʥʜʘ ʢᴇʤʽʨʩʫʪʝʢʪʝʨʤʝʥ ץʘʪʘʨ ʘʫʳʨ ʞᴅʥʝ ʘʫʳʩʧʘʣʳ ʤʝʪʘʣʜʘʨ 

ʜʘ ʣʘʩʪʘʫʰʳ ʬʘʢʪʦʨʣʘʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʣʘʨ ʪʘʙʠסʠ ʢᴇʟʜʝʨʜʝʥ ʜʝ (ʝʨʽʪʽʥʜʽʣʝʨ ʞᴅʥʝ 

ʪײʥʙʘʣʘʨ), ʩʦʥʜʘʡ-ʘץ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ץʘʣʜʳץʪʘʨ ײץʨʘʤʳʥʜʘ ᴇʟʝʥ ʘסʳʩʳʤʝʥ ʝʥʝʜʽ. 

ʄʝʪʘʣʜʘʨ ץʦʨʰʘסʘʥ ʦʨʪʘסʘ ʪװʨʣʽ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ᴅʨʪװʨʣʽ ʪװʨʣʝʥʫʛʝ ײʰʳʨʘʡʜʳ 

(ʬʠʟʠʢʘʣʳץ, ʭʠʤʠʷʣʳץ, ʙʠʦʣʦʛʠʷʣʳץ). ʄʠʢʨʦʵʣʝʤʝʥʪʪʝʨ ʨʝʪʽʥʜʝ ʤʝʪʘʣʜʘʨʜʳש ʙʘʣʳץʪʘʨ ʤʝʥ 

ʙʘʩץʘ ʛʠʜʨʦʙʠʦʥʪʪʘʨʜʳש ʪʽʨʰʽʣʽʛʽʥʜʝ װʣʢʝʥ ʤʘשʳʟʳ ʙʘʨ: ʦʣʘʨ ʬʝʨʤʝʥʪʪʝʨʜʽש, ʚʠʪʘʤʠʥʜʝʨʜʽש, 

ʛʦʨʤʦʥʜʘʨʜʳײץ שʨʘʤʳʥʘ ʢʽʨʝʜʽ, ʙʠʦʭʠʤʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʛʝ ץʘʪʳʩʘʜʳ. ɹʽʨʘץ ʩʫʜʘ ʪʳʤ ʢᴇʧ 

ʤᴇʣʰʝʨʜʝ ʙʦʣסʘʥʜʘ ʘץʫʳʟʜʘʨʜʳ ʜʝʥʘʪʫʨʘʮʠʷʣʘʡʜʳ, ʪʠʦʣ ʪʦʧʪʘʨʳʥ ʙᴇʛʝʧ, ʪʽʨʰʽʣʽʢ 

ʧʨʦʮʝʩʪʝʨʽʥʝ ʘʥʪʠʙʠʦʪʠʢʘʣʳץ ᴅʩʝʨ ʝʪʝʜʽ ʞᴅʥʝ ʛʝʥʝʪʠʢʘʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʪʫʜʳʨʘʜʳ.       

  ɾʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʐʳסʳʩ ʂʘʩʧʠʡʜʽש ʩʫʳʥʜʘסʳ ʘʫʳʨ ʞᴅʥʝ 

ʘʫʳʩʧʘʣʳ ʤʝʪʘʣʜʘʨʜʳש ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʤʳʩ, ʤʳʨʳʰ ʞᴅʥʝ ʙʘʨʠʡʛʝ ʪʠʝʩʽʣʽ 

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʣʜʳ (ɸɻʈɸ, 1996). ɹײʣ ʵʣʝʤʝʥʪʪʝʨʜʽש ʩʫʜʘסʳ ʤᴇʣʰʝʨʽ ʤʳʩ ʧʝʥ ʤʳʨʳʰ װʰʽʥ 

20 ʤʢʛ/ʣ-ʛʝ (ʐʈʂ ï 10 ʤʢʛ/ʣ) ʞᴅʥʝ ʙʘʨʠʡ װʰʽʥ 50 ʤʢʛ/ʣ-ʛʝ ʞʝʪʢʝʥ. פʘʣסʘʥ ʵʣʝʤʝʥʪʪʝʨʜʽש 

ʤᴇʣʰʝʨʽ ʪᴇʤʝʥʽʨʝʢ: ʤʳʰʴʷʢ ʧʝʥ ʭʨʦʤ ï 6 ʤʢʛ/ʣ-ʜʝʥ ʘʟ; ץʦʨסʘʩʳʥ, ʚʘʥʘʜʠʡ, ʥʠʢʝʣʴ ï 10 ʤʢʛ/ʣ-

ʜʝʥ ʪᴇʤʝʥ; ʢʘʜʤʠʡ ï 1.5 ʤʢʛ/ʣ-ʜʝʥ ʘʟ; ʩʳʥʘʧ ï 0.1 ʤʢʛ/ʣ-ʜʝʥ ʪᴇʤʝʥ, ʷסʥʠ ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳ 

ʥʦʨʤʘʩʳʥʘʥ ʘʩʧʘʡʜʳ. 

ʂʦʩʘʨʝʚ ʧʝʥ ʗʙʣʦʥʩʢʘʷ (1994) ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡ ʩʫʳʥʜʘסʳ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʤʳʥʘʜʘʡ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʢʝʣʪʽʨʝʜʽ: ʤʳʩ ï 7 ʤʢʛ/ʣ, ʤʳʨʳʰ ï 22 ʤʢʛ/ʣ, ץʦʨסʘʩʳʥ ï 1.3 ʤʢʛ/ʣ, ʢʘʜʤʠʡ ï 0.5 

ʤʢʛ/ʣ. פʘʟʽʨʛʽ ʪʘשʜʘ ʤʳʩ ʤᴇʣʰʝʨʽ ʘʡʪʘʨʣʳץʪʘʡ ʘʨʪץʘʥ, ʘʣ ʤʳʨʳʰ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʩʦʣ ʰʘʤʘʜʘ 

 .ʘʥסʘʣץ

ɸʥʛʣʠʷ ʞʘסʘʣʘʫʳ ʤʝʥ ʢᴇʨʰʽʣʝʩ ʪʝשʽʟ ʩʫʣʘʨʳ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨʤʝʥ (Laslett, 1995) 

ʩʘʣʳʩʪʳʨסʘʥʜʘ: ʦʥʜʘ ʤʝʪʘʣʜʘʨʜʳש ʝש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʤʳʨʳʰ ï 25; ʤʳʩ ï 4.7; 

ʢʘʜʤʠʡ ï 0.13; ץʦʨסʘʩʳʥ ï 1.1; ʥʠʢʝʣʴ ï 9.4 ʤʢʛ/ʣ ʙʦʣסʘʥ, ʂʘʩʧʠʡ ʩʫʳʥʜʘסʳ ʢʝʡʙʽʨ 
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ʤʝʪʘʣʜʘʨʜʳש ʜʝשʛʝʡʽ ʙײʜʘʥ ʘʩʳʧ ʪװʩʝʪʽʥʽ ʙʘʡץʘʣʘʜʳ, ᴅʩʽʨʝʩʝ ʫʣʳ ʢʘʜʤʠʡ ʤʝʥ ץʦʨסʘʩʳʥ. 

ʊʦʧʳʨʘץ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʪװʙʽʥʜʝʛʽ ʰᴇʛʽʥʜʽʣʝʨʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש ʞʠʥʘʣʫʳ ʙʽʨץʘʪʘʨ 

ʝʨʝʢʰʝʣʽʢʪʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ɹʘʨʠʡ ʤʝʥ ץʦʨסʘʩʳʥ ʪװʙʽʥʜʝʛʽ ʣʘʡʜʘ ʘʟ ץʦʟסʘʣʤʘʣʳ, ʙʽʨʘץ 

 .ʽʨʽʣʝʜʽשʩʳ ʩʽץʳʣʳ ʞʘץʪʳ ʤʦʣʣʶʩʢʘʣʘʨ ʘʨץʪʘʫʣʳ ʞᴅʥʝ ʙʘʫʳʨʘʷץʦʩʞʘץ

 ,ʡʜʝ ʢʝʣʫʽʥʝ ᴅʢʝʣʝʜʽװʳʤʘʣʳ ʢץʘʣץ ʳʩʳʤʝʥ ʢᴇʙʽʥʝסᴇʟʝʥ ʘ שᴅʣʩʽʟ ʝʨʫʽ ʦʥʳ שʘʩʳʥʥʳסʦʨפ

ʩʦʥʜʳץʪʘʥ ʦʥʳש ʪװʙʽʥʜʝʛʽ ʰᴇʛʽʥʜʽʣʝʨʜʝʛʽ ʪʘʨʘʣʫʳ ʤʦʟʘʠʢʘʣʳץ ʩʠʧʘʪʪʘ ʙʦʣʘʜʳ. פʦʨסʘʩʳʥʥʳש 

ʪᴇʤʝʥ ʤᴇʣʰʝʨʽ ɾʘʡʳץ ʩʘסʘʩʳʥʘ ʞʘץʳʥ, ʘʣ ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ ʪʘʷʟ ʣʘʡʣʳ ʘʡʤʘץʪʘʨʜʘ 

ʙʘʡץʘʣʘʜʳ. ɽש ʢᴇʧ ʤᴇʣʰʝʨʽ ɽʜʽʣ ʤʝʥ ɾʘʡʳץʪʳש ʪʝשʽʟʛʝ ʰʳסʘʪʳʥ ʙᴇʣʽʛʽʥʜʝ ʰᴇʛʝʜʽ ʞᴅʥʝ ʘʟ 

 ʦʥʳʥʘ ʛʠʜʨʦʙʠʦʥʪʪʘʨ ʜʘ ʙʝʣʩʝʥʜʽץ-ʢᴇʰʽ שʪʘʨʳʥʘ ᴇʪʝʜʽ. ʄʝʪʘʣʜʘʨʜʳץʩʫ ʘʡʤʘ שʘʥʘ ʙᴇʣʽʛʽ ʪʝʨʝס

 .ʘʪʳʩʘʜʳץ

ʄʝʪʘʣʜʘʨʜʳש ʝש ʢᴇʧ ʰʦסʳʨʣʘʥʫʳ ײʩʘץ ʘʣʝʚʨʠʪʪʽ ʰᴇʛʽʥʜʽʣʝʨ ʪʘʨʘʣסʘʥ ʘʡʤʘץʪʘʨʜʘ 

ʙʘʡץʘʣʘʜʳ. ʄʝʪʘʣʜʘʨʜʳש ʘʡʪʘʨʣʳץʪʘʡ ʙᴇʣʽʛʽ ʪʨʦʬʠʢʘʣʳץ ʪʽʟʙʝʢʪʝʨ ʘʨץʳʣʳ ʤʠʛʨʘʮʠʷסʘ 

 ʪʘʨʜʘץʪʽʥʜʝʨʽʥʜʝ, ʢʝʡʽʥ ʙʘʣʳ ץʤʩʘײʪʘʨʳʥʜʘ ʤʝʥ ʞץʘʙʳץ שʘʪʳʩʳʧ, ʤʦʣʣʶʩʢʘʣʘʨʜʳץ

ʞʠʥʘʣʘʜʳ. 

ʄʳʨʳʰ ʙʽʨʰʘʤʘ ץʦʟסʘʣʤʘʣʳ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʦʥʳש ʞʦסʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ɾʘʡʳץ 

ʩʘסʘʣʳץ ʘʡʤʘסʳʥʜʘ ʞᴅʥʝ ʋʨʘʣ ʦʡʧʘʪʳʥʳש ʩʦʣʪװʩʪʽʢ ʞʠʝʛʽʥʜʝ ʙʘʡץʘʣסʘʥ. 

ʆʨʛʘʥʠʢʘʣʳץ ʟʘʪʪʘʨʤʝʥ ʢװʨʜʝʣʽ ץʦʩʳʣʳʩʪʘʨ ʪװʟʽʧ, ʩʦʨʙʮʠʷ ʞᴅʥʝ ʪײʥʜʳʨʫ ʧʨʦʮʝʩʽ 

ʂʘʩʧʠʡʜʝ ʤʳʩʪʳש ʘʡʪʘʨʣʳץʪʘʡ ʰʦסʳʨʣʘʥʫʳʥʘ ᴅʢʝʣʝʜʽ. ɽש ʞʦסʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ᴇʟʝʥ 

ʘʨʥʘʣʘʨʳʥʳש ʤʘשʳʥʜʘ ʙʘʡץʘʣʘʜʳ, ʝש ʪᴇʤʝʥʛʽʣʝʨʽ ï ʋʨʘʣ ʦʡʧʘʪʳʥʜʘ. 

ʅʠʢʝʣʴ ʘʟסʘʥʘ ʤᴇʣʰʝʨʽ ײץʤʜʘʨʜʘ ʞᴅʥʝ ץʘʙʳʨʰʘץʪʘʨʜʘ ʪᴇʤʝʥʛʽ ʜʝשʛʝʡʜʝ, ʘʣ ײʩʘץ 

ʘʣʝʚʨʠʪʪʽ ʞᴅʥʝ ʩʘʟʜʳ ʣʘʡʜʘ ʞʦסʘʨʳ ʜʝשʛʝʡʜʝ ʙʘʡץʘʣʘʜʳ. ʅʠʢʝʣʴʜʽש ʪײʥʫʳ ʤʝʥ ʞʠʥʘʣʫʳʥʘ 

ʛʠʜʨʦʙʠʦʥʪʪʘʨ ʜʘ ץʘʪʳʩʘʜʳ. 

ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡʜʝʛʽ ʪײʥʙʘ ʞʠʥʘʣʫ װʣʛʽʩʽʥʜʝ ʜʦʥʜʳץ ʰᴇʛʽʥʜʽʣʝʨʜʽש ʵʣʝʤʝʥʪʪʽʢ 

 ʩʽʥʫʛʝװʨʣʽ ʧʘʨʘʤʝʪʨʣʝʨʜʽ ʪװʽʩʪʽʢʪʽʢ ʪʘʨʘʣʫʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ᴅʨʪשʢʝ שʨʘʤʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳײץ

ʙʦʣʘʜʳ. 

ʉʦʣʪװʩʪʽʢ ʂʘʩʧʠʡʜʽש ʰᴇʛʽʥʜʽʣʝʨʽʥʜʝ ʤʝʪʘʣʜʘʨʜʳש ʰʦסʳʨʣʘʥʫ ʜʝשʛʝʡʽ ʪʦʧʳʨʘץ 

 ʥʝʛʽʟʛʽ שʙʦʣʫʳʥʘ (ʵʣʝʤʝʥʪʪʝʨʜʽ שʨʽʥʝ, ʤʘʡʜʘ ʜʠʩʧʝʨʩʪʽ ʙᴇʣʰʝʢʪʝʨʜʽװʨʳʣʳʤʳ ʤʝʥ ʪײץ

ʩʦʨʙʝʥʪʪʝʨʽ) ʘʡץʳʥ ʪᴅʫʝʣʜʽ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. 

ʉʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʙᴇʣʽʛʽʥʜʝʛʽ ʪʝשʽʟʜʽש ʢʝש ʘʫʤʘסʳ ʙʦʡʳʥʰʘ ʘʣʳʥסʘʥ ײץʨסʘץ ʪʦʧʳʨʘץ 

ʤʘʩʩʘʩʳʥʜʘסʳ ʵʣʝʤʝʥʪʪʝʨʜʽש ʦʨʪʘʰʘ ʤᴇʣʰʝʨʽ (ɸʛʨʦ, 1996): 

ʤʳʨʳh ï 2.0ï28.0 (ʦʨʪʘʰʘ 8); ʤʳʩ ï 1.0ï15 (ʦʨʪʘʰʘ 4.0); ʢʘʜʤʠʡ ï <0.02ï0.34 (ʦʨʪʘʰʘ 

 ʘʩʳʥ ï <2.0ï8.0 (ʦʨʪʘʰʘ 3.0); ʭʨʦʤ ï 4.0ï27.0 (ʦʨʪʘʰʘ 10.0); ʥʠʢʝʣʴ ï <4.0ï27.0סʦʨץ ;(0.073

(ʦʨʪʘʰʘ 10.0); ʙʘʨʠʡ ï 32.0ï140.0 (ʦʨʪʘʰʘ 70.0); ʚʘʥʘʜʠʡ ï 5.0ï32.0 (ʦʨʪʘʰʘ 13.0); 

ʩr ʥʘʧ ï <0.005ï0.075 (ʦʨʪʘʰʘ 0.019);ʪʝʤʽʨ ï 1032.0ï12100.0 ʤʢʛ/ʛ (ʦʨʪʘʰʘ 3995.0 ʤʢʛ/ʛ). 

ʀʣʜʝʛʽ ʤʳʰʴʷʢʪʳש ʦʨʪʘʰʘ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ᴅʜʽʩʪʽש ʩʝʟʽʤʪʘʣʜʳץ ʰʝʛʽʥʝʥ ʪᴇʤʝʥ ʙʦʣʜʳ 

(<10.0 ʤʢʛ/ʛ). 

ʂʘʩʧʠʡ ʰᴇʛʽʥʜʽʣʝʨʽʥʜʝʛʽ ʭʠʤʠʷʣʳץ ʵʣʝʤʝʥʪʪʝʨʜʽש ʤᴇʣʰʝʨʽʥ ᴅʣʝʤʥʽש ʙʘʩץʘ 

ʘʡʤʘץʪʘʨʳʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ, ʪʝשʽʟʜʽש ʩʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʙᴇʣʽʛʽʥʽש ʪʝשʽʟ ʰᴇʛʽʥʜʽʣʝʨʽʥʜʝ ʘʫʳʨ 

ʞᴅʥʝ ᴇʪʧʝʣʽ ʤʝʪʘʣʜʘʨʜʳש ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʝʢʝʥʽ ʙʘʡץʘʣʘʜʳ. 

 ɹʘʣʳץ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʪʝשʽʟ ʙʠʦʪʘʩʳ ʙʽʨʝʛʝʡ ʭʠʤʠʷʣʳײץ ץʨʘʤסʘ ʞᴅʥʝ ʭʠʤʠʷʣʳץ 

ʵʣʝʤʝʥʪʪʝʨ ʤʝʥ ץʦʩʳʣʳʩʪʘʨ ʞʠʳʥʪʳסʳʥʘ ʠʝ (ʉʘʝʥʢʦ, 1987), ʩʦʥʜʳץʪʘʥ ʦʣ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳש 

ʣʘʩʪʘʥʫʳʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʢᴇʨʩʝʪʝʪʽʥ ʠʥʜʠʢʘʪʦʨ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʫʳ ʤװʤʢʽʥ. 

ʉʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʂʘʩʧʠʡʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡ ʦʥʳש ʙʠʦʪʘʩʳʥʳש ʩʘʧʘʣʳץ ʞᴅʥʝ 

ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥʝ ʘʡʪʘʨʣʳץʪʘʡ ᴅʩʝʨ ʝʪʝʜʽ. 

ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʩʫʣʘʨʳ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʦʨʪʘʰʘ ʣʘʩʪʘʥסʘʥ ʙʦʣʩʘ ʜʘ, ʙײʣ ʦʥʳ 

ʘʥʪʨʦʧʦʛʝʥʜʽʢ ᴅʩʝʨʜʝʥ ץʦʨסʘʣסʘʥ ʜʝʛʝʥʜʽ ʙʽʣʜʽʨʤʝʡʜʽ. ʆ.ɺ. ʇʦʧʦʚʘ ʞᴅʥʝ ʙʘʩץʘʣʘʨʜʳ(1997) ש 

ʟʝʨʪʪʝʫʣʝʨʽ ʥᴅʪʠʞʝʩʽʥʜʝ ʜʝʣʴʪʘ ʩʫʣʘʨʳ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʤʝʥ, ʘʫʳʨ ʤʝʪʘʣʜʘʨʤʝʥ ץʘʪʪʳ 

ʣʘʩʪʘʥסʘʥʳ ʘʥʳץʪʘʣʜʳ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʤʳʨʳʰ, ʪʝʤʽʨ ʞᴅʥʝ ʤʳʩ ʙʘʩʪʳ ʦʨʳʥ ʘʣʘʜʳ. 

ʉʦʥʜʳץʪʘʥ ʪʝשʽʟʛʝ ʪװʩʝʪʽʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʘסʳʥ ʩʫʣʘʨʜʘסʳ ʘʫʳʨ ʤʝʪʘʣ ʪײʟʜʘʨʳ ץʘʟʽʨʛʽ ʪʘשʜʘ 

ʙʝʥʪʦʩʪʘ, ʧʣʘʥʢʪʦʥʜʘ ʞᴅʥʝ ʙʘʣʳץʪʘʨʜʘ ʪʦʢʩʠʢʘʥʪʪʘʨʜʳש ʞʠʥʘʣʫʳʥʳש ʥʝʛʽʟʛʽ ʢᴇʟʽ ʙʦʣʳʧ ʦʪʳʨ 

(ʍʦʨʦʰʝʥʢʦ ʞᴅʥʝ ʪ.ʙ., 1996; ʂʦʩʪʨʦʚ ʞᴅʥʝ ʪ.ʙ., 1996; ʇʦʧʦʚʘ ʞᴅʥʝ ʪ.ʙ., 1996). 
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5-ʩʫʨʝʪ. 

 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʂʘʩʧʠʡ ʛʠʜʨʦʮʝʥʦʟʜʘʨʳʥʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩ 

ʙʘʣʳץʪʘʨʳʥʳײץ שʨʘʤʳʥʜʘסʳ ʘʫʳʨ ʞᴅʥʝ ᴇʪʧʝʣʽ ʤʝʪʘʣʜʘʨʤʝʥ ʣʘʩʪʘʥʫʳʥ ʙʘץʳʣʘʫ ʞᴅʥʝ 

ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ ץʘʞʝʪ. ɹײʣ ʤʘץʩʘʪץʘ ʉʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʂʘʩʧʠʡʜʽץ שʦʨʰʘסʘʥ ʦʨʪʘʩʳʥʳש 

ʬʦʥʜʳץ ʞʘסʜʘʡʳʥʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʟʘʤʘʥʘʫʠ ʵʢʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨ ץʳʟʤʝʪ ʝʪʝʜʽ. ʆʣʘʨ ʤײʥʘʡ-

ʛʘʟʜʳ ʙʘʨʣʘʫ ʞᴅʥʝ ᴇʥʜʽʨʫ ʞײʤʳʩʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. 

1996 ʞʳʣʜʳש ʤʘʤʳʨ ʘʡʳʥʜʘ ʙʘʣʳץʪʘʨʜʳש ʘסʟʘʣʘʨʳ ʤʝʥ ʪʽʥʜʝʨʽʥʜʝʛʽ ʟʝʨʪʪʝʣʛʝʥ 

ʤʝʪʘʣʜʘʨʜʳש ʦʨʪʘʰʘ ʜʝשʛʝʡʽ ʢʝʣʝʩʽ ʜʠʘʧʘʟʦʥʜʘʨʜʘ ʙʦʣʜʳ: 

ɹʘʫʳʨʜʘ: ʙʘʨʠʡ ï 0.3ï4.6 ʢʘʜʤʠʡ ï ʪʘʙʳʣסʘʥ ʞʦ0.9/ץ ʜʝʡʽʥ ʭʨʦʤ ï ʪʘʙʳʣסʘʥ ʞʦ0.7/ץ ʜʝʡʽʥ 

ʤʳʩ ï 12.5ï60.6 ʪʝʤʽʨ ï 193.8ï975.0 ʩʳʥʘʧ ï ʪʘʙʳʣסʘʥ ʞʦ0.6/ץ ʜʝʡʽʥ ʤʳʨʳʰ ï 77.5ï737.5 ʤʢʛ/ʛ 

ɹײʣʰʳץʝʪʪʝʨʜʝ: ʙʘʨʠʡ ï 0.3ï4.6 ʭʨʦʤ ï 0.8ï4.9 ʤʳʩ ï 1.3ï21.2 ʪʝʤʽʨ ï 8.9ï46.5 ʩʳʥʘʧ ï 

0.1ï1.9 ʥʠʢʝʣʴ ï ʪʘʙʳʣסʘʥ ʞʦ4.9/ץ ʜʝʡʽʥ ץʦʨסʘʩʳʥ ï ʪʘʙʳʣסʘʥ ʞʦ0.9/ץ ʜʝʡʽʥ ʤʳʨʳʰ ï 19.5ï

57.3 ʤʢʛ/ʛ 

ʋʳʣʜʳʨʳץʪʘ: ʙʘʨʠʡ ï 0.7ï7.6 ʭʨʦʤ ï 0.6ï3.5 ʤʳʩ ï 3.1ï11.4 ʪʝʤʽʨ ï 62.6ï166.3 ʩʳʥʘʧ ï 

ʪʘʙʳʣסʘʥ ʞʦ0.1/ץ ʜʝʡʽʥ ʥʠʢʝʣʴ ï ʪʘʙʳʣסʘʥ ʞʦ2/ץ ʜʝʡʽʥ ץʦʨסʘʩʳʥ ï ʪʘʙʳʣסʘʥ ʞʦ0.1/ץ ʜʝʡʽʥ 

ʤʳʨʳʰ ï 40.7ï104.8 ʤʢʛ/ʛ 

ᴄʨʙʽʨ ʟʝʨʪʪʝʣʛʝʥ ʙʘʣʳװ ץʣʛʽʩʽʥʜʝ ʙʘʩʳʤ ʤʝʪʘʣʜʘʨ ʤʳʨʳʰ, ʤʳʩ, ʙʘʨʠʡ ʞᴅʥʝ ʪʝʤʽʨ ʙʦʣʜʳ. 

ʂʘʜʤʠʡ ʤʝʥ ʚʘʥʘʜʠʡ ᴇʪʝ ʘʟ ʤᴇʣʰʝʨʜʝ ʘʥʳץʪʘʣʜʳ. 

ᴄʨʪװʨʣʽ ʵʣʝʤʝʥʪʪʝʨʜʽש ʰʦסʳʨʣʘʥʫ ʜʝשʛʝʡʣʝʨʽ ʙʘʣʳץ ʪʽʥʜʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʜʽ: 

ʙʘʫʳʨʜʘ ʪʝʤʽʨ, ʤʳʨʳʰ, ʤʳʩ ʢᴇʧ ʞʠʥʘʣʜʳ, ʫʳʣʜʳʨʳץʪʘ ʙײʣ ʜʝשʛʝʡ ʙײʣʰʳץʝʪʢʝ ץʘʨʘסʘʥʜʘ 

ʞʦסʘʨʳ ʙʦʣʜʳ. ɹʘʨʠʡ ʤʝʥ ʭʨʦʤ ʙʘʨʣʳװ ץʣʛʽʣʝʨʜʝ ʰʘʤʘʤʝʥ ʙʽʨʜʝʡ ʙʦʣʜʳ. ʅʠʢʝʣʴ ʤʝʥ 

 .ʪʘ ʢʝʟʜʝʩʧʝʜʽץʙʘʫʳʨ ʤʝʥ ʫʳʣʜʳʨʳ ץʘʥ ʤᴇʣʰʝʨʜʝ ʪʘʙʳʣʜʳ, ʙʽʨʘסʝʪʪʝ ʘʟʜʘץʣʰʳײʘʩʳʥ ʙסʦʨץ

ʉʳʥʘʧ ʙʘʫʳʨ ʤʝʥ ʙײʣʰʳץʝʪʪʝ ʘʟ ʤᴇʣʰʝʨʜʝ ʘʥʳץʪʘʣʜʳ, ʫʳʣʜʳʨʳץʪʘ ʪʘʙʳʣסʘʥ ʞʦץ. 

ᴄʜʝʙʠ ʜʝʨʝʢʪʝʨʤʝʥ ʩʘʣʳʩʪʳʨסʘʥʜʘ (ʤʳʩʘʣʳ, ʅʝʤʽʩ ʰʳסʘʥʘסʳʥʜʘסʳ ʝʨʰ ʙʘʫʳʨʳ ʥʝʤʝʩʝ 

ɽʫʨʦʧʘ ʩʫʣʘʨʳʥʳש ʪʨʝʩʢʘ ʙʘʫʳʨʳ), ʂʘʩʧʠʡ ʙʘʣʳץʪʘʨʳʥʜʘסʳ ʤʝʪʘʣʣ ʤᴇʣʰʝʨʣʝʨʽ ʰʘʤʘʣʘʩ 

ʞᴅʥʝ ץײʩʘʩ ʪʝʥʜʝʥʮʠʷʣʘʨ ʢᴇʨʩʝʪʢʝʥ. ʉʦʣʪװʩʪʽʢ-ʰʳסʳʩ ʂʘʩʧʠʡ ʠʭʪʠʦʬʘʫʥʘʩʳʥʳש 

ᴇʢʽʣʜʝʨʽʥʜʝʛʽ ʤʝʪʘʣʜʘʨʜʳש ʞʠʥʘʣʫ ʜʝʨʝʢʪʝʨʽ ʦʩʳ ʘʡʤʘץʪʘסʳ ʪʦʢʩʠʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʜʳ 

ʩʠʧʘʪʪʘʡʪʳʥ ʤʘשʳʟʜʳ ʢᴇʨʩʝʪʢʽʰ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʂʘʩʧʠʡ ʤʝʥ ʦʥʳש ʞʘסʘʣʘʫʳʥʜʘסʳ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨ ʘʡʤʘץ ʝʣʜʝʨʽʥʽש ʵʢʩʪʝʥʩʠʚʪʽ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘʤʫʳ ʪʘʨʠʭʳʥʳש ʩʘʣʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹסײʘʥ סʘʩʳʨʣʳץ ʪʝשʽʟ ʜʝשʛʝʡʽʥʽש 

ʘʫʳʪץʫʣʘʨʳ, ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʩʠʷץʪʳ ײʟʘץ ʤʝʨʟʽʤʜʽ ʪʘʙʠסʠ ʬʘʢʪʦʨʣʘʨ ʜʘ, ץʘʟʽʨʛʽ ʢʝʟʝשʜʝʛʽ 
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ᴇʪʢʽʨ ᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳץ ʤᴅʩʝʣʝʣʝʨ ʜʝ (ᴇʪʧʝʣʽ ʢʝʟʝש, ʵʢʦʥʦʤʠʢʘʣʳץ ʜʘסʜʘʨʳʩ, 

 .ʦʩʳʣʳʧ ʦʪʳʨץ (.ʝʥʫʽ ʞᴅʥʝ ʪ.ʙ שʢʦʨʧʦʨʘʮʠʷʣʘʨʜʳ ץʣʪʪʳײʳʩʪʘʨ, ʪʨʘʥʩסʪʳץʘץ

ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽפ שʘʟʘץʩʪʘʥ ʙᴇʣʽʛʽʥʜʝʛʽ ʙʠʦʣʦʛʠʷʣʳץ ʘʣʫʘʥʪװʨʣʽʣʽʢ ʝʨʝʢʰʝ ᴅʨʽ ײץʥʜʳ, 

ʩʝʙʝʙʽ ʪʝשʽʟʜʝ ʵʥʜʝʤʠʢ ʪװʨʣʝʨ ʢᴇʧ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝ ʦʣ ʙװʢʽʣ ʘʡʤʘץʪʳש ʵʢʦʞװʡʝʣʽʢ 

ʪײʨʘץʪʳʣʳסʳʥʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. 

 

 

                   6-ʩʫʨʝʪ                                                                           7-ʩʫʨʝʪ 

 ɹʝʢʽʨʝ ʪץײʳʤʜʘʩʪʘʨʳ (ץʦʨʳʪʧʘ, ʙʝʢʽʨʝ, ʰʦץʳʨ, ʧʽʣʤʘʡ) ï ʂʘʩʧʠʡʜʽש ʝײץ שʥʜʳ 

ʵʥʜʝʤʠʢʪʝʨʽ. ʆʣʘʨ ץʘʨʘ ʫʳʣʜʳʨʳסʳʤʝʥ ʙʝʣʛʽʣʽ, ʙʽʨʘץ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ. 

ʂʘʩʧʠʡ ʤʘʡʰʘʙʘסʳ, ʢʠʣʴʢʘ, ʪʘʙʘʥ, ʩʘʟʘʥ, ʢᴇʢʩʝʨʢʝ, ץʘʨʘʢᴇʟ ʩʠʷץʪʳ ʢᴅʩʽʧʪʽʢ ʤʘשʳʟʳ ʙʘʨ 

ʙʘʣʳץʪʘʨ ʢᴇʧ. 

 ʂʘʩʧʠʡ ʞʘסʘʣʘʫʳʥʜʘ ץʦץʠץʘʟ, ʙʽʨץʘʟʘʥ, ʘײץץʪʘʥ, ץʘʟʜʘʨ ʤʝʥ װʡʨʝʢʪʝʨʜʽש ʢᴇʧʪʝʛʝʥ 

ʪװʨʣʝʨʽ ײʷʣʘʡʜʳ. 

                              

                           8-ʩʫʨʝʪ                                                                 9-ʩʫʨʝʪ 

ʄʘסשʳʩʪʘʫ ʤʘשʳʥʜʘסʳ ʳʣסʘʣʜʳ ʘʡʤʘץʪʘʨ ײץʩʪʘʨʜʳץ שʦʥʳʩ ʘʫʜʘʨʫ ʞʦʣʳʥʜʘ ʤʘשʳʟʜʳ 

ʘʷʣʜʘʫ ʥװʢʪʝʩʽ. 

ᴆʩʽʤʜʽʢʪʝʨ ᴅʣʝʤʽ ʞʘסʘʣʘʫʜʘ ץʘʤʳʩ, ץʦסʘ, ʩʫ ʙʘʣʜʳʨʣʘʨʳ ʪʘʨʘʣסʘʥ. ɸʪʳʨʘʫ ʦʙʣʳʩʳʥʳש 

 ʘʩʳʥʜʘ ᴅʣʝʤʜʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥסʷʨ ʩʘײץ ʂʘʩʧʠʛʝ שʘʰ ᴇʟʝʥʽʥʽסʠפ ʳסʘʟʳ ʘʫʜʘʥʳʥʜʘסʨʤʘʥײפ

ʣʦʪʦʩ ʛװʣʜʝʨʽ ᴇʩʝʜʽ. ʆʣʘʨ ʙʘʣʳץʪʘʨʜʳש ʫʳʣʜʳʨʳץ ʰʘʰʫʳʥʘ ץʦʣʘʡʣʳ ʦʨʪʘ ʞʘʩʘʡʜʳ. 
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10-ʩʫʨʝʪ. ʊʝשʽʟʛʝ ײץʷʨ פʠסʘʰ ʩʘסʘʩʳʥʜʘסʳ ʣʦʪʦʩ ʛװʣʜʝʨ ʧʣʘʥʪʘʮʠʷʩʳʥʘ ʵʢʦʩʘʷʭʘʪ 

 

ʄʘץʘʣʘʤʳʟʜʘ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʙʠʦʣʦʛʠʷʣʳץ ʘʣʫʘʥ ʪװʨʣʽʛʽʥʝ ʢʝʜʝʨʛʽ ʢʝʣʪʽʨʝʪʽʥ 

ʙʦʣʘʰʘץʪʘ ʞʦʡʳʣʫʳʥʘ ײʰʳʨʘʪʘʪʳʥ ʩʝʙʝʧʪʝʨʽʥ ʩʘʥʘʤʘʣʘʡ ʢʝʪʝʤʽʟ: ʟʘשʩʳʟ ʙʘʣʳץ ʘʫʣʘʫ, 

ᴅʩʽʨʝʩʝ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩʪʘʨʳʥʳש ʫʳʣʜʳʨʳסʳ װʰʽʥ; ʪʝשʽʟʜʝʛʽ ʪᴇʛʽʥʜʽʣʝʨ, ʙײʨסʳʣʘʫ ʞײʤʳʩʪʘʨʳ 

ʵʢʦʞװʡʝʛʝ ʟʠʷʥ ʢʝʣʪʽʨʝʜʽ; ɽʜʽʣ ʤʝʥ ɾʘʡʳץ ʘסʳʥʳ ʪᴇʤʝʥʜʝʧ, ʙʘʣʳץʪʘʨʜʳש ʪʘʙʠסʠ ʫʳʣʜʳʨʳץ 

ʰʘʰʫ ʦʨʳʥʜʘʨʳ ץʳʩץʘʨʫʜʘ; ʢʣʠʤʘʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨʛʝ ʙʘʡʣʘʥʳʩʪʳ ʩʫ ʜʝשʛʝʡʽ ʪᴇʤʝʥʜʝʫʜʝ; 

 ʳ ʤʝʥ ᴇʥʝʨʢᴅʩʽʧסʘʥ; ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʪʘʨʘʣ שʩʳʟ ʘʫʣʘʫ ʢʝשʘʨʘʤʘʩʪʘʥ ʟʘץ ʘʫ ʰʘʨʘʣʘʨʳʥʘסʦʨץ

 .ʪʘʨʳ ʩʫ ʩʘʧʘʩʳʥ ʥʘʰʘʨʣʘʪʘʜʳץʘʣʜʳץ

ʂʘʩʧʠʡ ʵʢʦʣʦʛʠʷʣʳץ ʞװʡʝʩʽʥ ץʘʣʧʳʥʘ ʢʝʣʪʽʨʫ װʰʽʥ ʞʘʩʘʣʘʪʳʥ ʽʩ-ʰʘʨʘʣʘʨ: 

ɹʝʢʽʨʝ ʪץײʳʤʜʘʩʪʘʨʳʥ ʘʫʣʘʫסʘ ʪʳʡʳʤʜʳ ץʘʪʘש ʩʘץʪʘʫ. ʕʢʦʣʦʛʠʷʣʳץ ʟʘשʜʘʨʜʳ ʢװʰʝʡʪʫ, 

ʙʨʘʢʦʥʴʝʨʣʝʨʛʝ ץʘʨʩʳ ʢװʨʝʩʪʽ ʢװʰʝʡʪʫ. ʋʳʣʜʳʨʳץ ʰʘʰʘʪʳʥ ʞʝʨʣʝʨʜʽ ץʦʨסʘʫ. ɾʘʡʳץ 

ᴇʟʝʥʽʥʽש ʩʫ ʘסʳʩʳʥ ʩʘץʪʘʫ װʰʽʥ ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץ. ɾʘʩʘʥʜʳ ʙʘʣʳץ ᴇʩʽʨʫ 

ʟʘʫʳʪʪʘʨʳʥ ʜʘʤʳʪʫ (ʙʝʢʽʨʝ, ʧʽʣʤʘʡ, ʰʦץʳʨ ᴇʩʽʨʫ). ʀʪʙʘʣʳץʪʘʨʜʳ ץʦʨסʘʫ ʙʘסʜʘʨʣʘʤʘʣʘʨʳʥ 

ʽʩʢʝ ʘʩʳʨʫ. ʂʘʩʧʠʡ ʵʢʦʞװʡʝʩʽʥ ʪײʨʘץʪʳ סʳʣʳʤʠ ʙʘץʳʣʘʫ. ʄײʥʘʡ-ʛʘʟ ᴇʥʜʽʨʫʜʽש ʵʢʦʣʦʛʠʷʣʳץ 

ʪʘʣʘʧʪʘʨʳʥ ץʘʪʘשʜʘʪʫ. ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʵʢʦʣʦʛʠʷʩʳʥ ץʦʨסʘʫ ʪʝʢ ʤʝʤʣʝʢʝʪ ʧʝʥ ʤײʥʘʡ 

ʢʦʤʧʘʥʠʷʣʘʨʳʥʳש ʞײʤʳʩʳ ʝʤʝʩ, ʩʦʥʳʤʝʥ ץʘʪʘʨ ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳץʪʳש ʙʝʣʩʝʥʜʽʣʽʛʽʥʝ ʜʝ 

ʙʘʡʣʘʥʳʩʪʳ.    

ɸʪʘʧ ʘʡʪʘʨ ʙʦʣʩʘץ, ʪײʨסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ʞװʨʛʽʟʽʣʝʪʽʥ ʽʩ-ʰʘʨʘʣʘʨ ʭʘʣʳץʪʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʳʧ, ʪʝשʽʟʜʽ ץʦʨסʘʫסʘ ʪʽʢʝʣʝʡ װʣʝʩ ץʦʩʘʜʳ. ʕʢʦʣʦʛʠʷʣʳץ ʘסʘʨʪʫ ʞᴅʥʝ ʙʽʣʽʤ 

ʙʝʨʫ - ʤʝʢʪʝʧʪʝʨʜʝ, ɾʆʆ-ʣʘʨʜʘ, ʞʝʨʛʽʣʽʢʪʽ ץʘʫʳʤʜʘʩʪʳץʪʘʨʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʩʘʙʘץʪʘʨ, ʜᴅʨʽʩʪʝʨ 

ᴇʪʢʽʟʫ, ʂʘʩʧʠʡʜʽש ʙʠʦᴅʨʪװʨʣʽʣʽʛʽ, ʦʥʳש ʤʘשʳʟʳ ʞᴅʥʝ ʣʘʩʪʘʥʫʜʳש ʩʘʣʜʘʨʳ ʪʫʨʘʣʳ ʭʘʣʳץץʘ 

 ʳʣʳ ʵʢʦʙʽʣʽʤ ʙʝʨʫץʧʝʥ ᴅʣʝʫʤʝʪʪʽʢ ʞʝʣʽʣʝʨ ʘʨ פʧʘʨʘʪ ʪʘʨʘʪʫ ʞᴅʥʝ ɹɸץʦʣʞʝʪʽʤʜʽ ʘץ

ʥʘʫץʘʥʜʘʨʳʥ ʞװʨʛʽʟʫ. ɾʘסʘʣʘʫʜʳ ʪʘʟʘʣʘʫ ʞᴅʥʝ ץʘʣʜʳץʪʘʨʜʳ ʙʘʩץʘʨʫ װʰʽʥ ʪײʨסʳʥʜʘʨʜʳש 

 ʳʩʪʳ ʙᴇʣʝʢ ʞʠʥʘʫʜʳץʦץ ,ʪʳ ʩʝʥʙʽʣʽʢʪʝʨ ᴇʪʢʽʟʫץʘʣʘʫè, çʕʢʦʂʘʩʧʠʡè ʩʠʷסʘʪʳʩʫʳʤʝʥ çʊʘʟʘ ʞʘץ

(ʧʣʘʩʪʠʢ, ʰʳʥʳ, ʤʝʪʘʣʣ, ץʘסʘʟ) ʥʘʩʠʭʘʪʪʘʫ ʞᴅʥʝ ʞʘסʘʣʘʫʜʘסʳ ʟʘשʩʳʟ ץʦץʳʩ ʦʨʳʥʜʘʨʳʥʘ ץʘʨʩʳ 

ʙʘץʳʣʘʫʜʳ ʢװʰʝʡʪʫ ʞʘʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʝʨʛʽʣʽʢʪʽ ץʘʫʳʤʜʘʩʪʳץʪʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʙʘʩʪʘʤʘʣʘʨʳʥ ץʦʣʜʘʫ, ʪײʨסʳʥʜʘʨʜʘʥ ײץʨʘʣסʘʥ ʵʢʦʢʣʫʙʪʘʨ, ʞʘʩʪʘʨ ײʡʳʤʜʘʨʳ ʤʝʥ ʝʨʽʢʪʽʣʝʨ 

 ʨʝʩʢʝ ʪʘʨʪʫ ʞᴅʥʝװʘʨʩʳ ʢץ ʰʳʣʘʨʜʳ ʙʨʘʢʦʥʴʝʨʣʽʢʢʝשʰʳʣʘʨ ʤʝʥ ʘץʘʣʳʩʳʥ ʜʘʤʳʪʫ, ʙʘʣʳסʦʟץ

ᴅʜʝʪ-ײסʨʳʧ ʧʝʥ ʜᴅʩʪװʨʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ çʪʝשʽʟ ï ʘʤʘʥʘʪè ץʘסʠʜʘʪʳʥ ʥʘʩʠʭʘʪʪʘʫ. 

ʉʫ ʨʝʩʫʨʩʪʘʨʳʥ ץײʳʧʪʳ ʧʘʡʜʘʣʘʥʫ ᴅʨʙʽʨ ʪײʨסʳʥʥʳש ʞʘʜʳʥʜʘ ʞװʨʫʛʝ ʪʠʽʩ. ʆʣ װʰʽʥ 

ʪײʨסʳʥʜʘʨʜʳ ʪײʨʤʳʩʪʳץ ʜʝשʛʝʡʜʝ ʩʫʜʳ װʥʝʤʜʝʫʛʝ װʡʨʝʪʫ ʞᴅʥʝ ʪʝשʽʟʛʝ ʞʫʳץ ʘʫʳʣʜʘʨʜʘ 

ʩʘʨץʳʥʜʳ ʩʫʣʘʨʜʳ ʪʘʟʘʨʪʫ ʞװʡʝʣʝʨʽʥ ʜײʨʳʩ ʧʘʡʜʘʣʘʥʫ ʞᴇʥʽʥʜʝ ʪװʩʽʥʜʽʨʫ ʞײʤʳʩʪʘʨʳʥ װʥʝʤʽ 

ʞװʨʛʽʟʫʽʤʽʟ ʢʝʨʝʢ. ʆʣ װʰʽʥ ʪײʨסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ץʦסʘʤʜʳץ ʙʘץʳʣʘʫ ʞᴅʥʝ ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ 

ʢװʰʝʡʪʫʽʤʽʟ ץʘʞʝʪ. ʍʘʣʳץʪʳ ʪʝשʽʟʜʝʛʽ ʤײʥʘʡ ʪᴇʛʽʥʜʽʣʝʨʽ, ʟʘשʩʳʟ ʙʘʣʳץ ʘʫʣʘʫ ʥʝʤʝʩʝ ʣʘʩʪʘʥʫ 

ʬʘʢʪʽʣʝʨʽʥ ʞʝʜʝʣ ʭʘʙʘʨʣʘʫסʘ ʳʥʪʘʣʘʥʜʳʨʫ. çʕʢʦʣʦʛʠʷʣʳץ ʧʘʪʨʫʣʴʜʝʨʛʝè ʞʝʨʛʽʣʽʢʪʽ 

ʪײʨסʳʥʜʘʨʜʳ ʪʘʨʪʫ. 
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ʉʦʥʳʤʝʥ ץʘʪʘʨ ʤᴅʜʝʥʠ-ʵʢʦʣʦʛʠʷʣʳץ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʞʠʽ ᴇʪʢʽʟʽʧ ʪײʨʫ. ɹʠʳʣ 2025 ʞʳʣʳ 

ɸʪʳʨʘʫ ʦʙʣʳʩʳ ײפʨʤʘʥסʘʟʳ ʘʫʜʘʥʳʥʜʘ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʝ פʠסʘʰ ᴇʟʝʥʽ ײץʷʨ ʩʘסʘʩʳʥʜʘ ʣʦʪʦʩ 

ʛװʣʜʝʨʽʥʽש ʢᴇʨʤʝ ʤʝʨʝʢʝʩʽ ᴇʪʽʧ, ʦסʘʥ ʨʝʩʧʫʙʣʠʢʘ ʪײʨסʳʥʜʘʨʳ סʘʥʘ ʝʤʝʩ, ʘʣʳʩ, ʞʘץʳʥ ʰʝʪʝʣʜʽʢ 

 ʪʘ ʜʘ, ʞʝʨʛʽʣʽʢʪʽץʣʜʝʨʽ ʧʣʘʥʪʘʮʠʷʩʳʥ ʙʽʨʛʝ ʪʘʤʘʰʘʣʘʜʳ. ɹʦʣʘʰʘװʪʘʨ ʜʘ ʣʦʪʦʩ ʛץʦʥʘץ

ʘʪץʘʨʫʰʳ ʦʨʛʘʥʜʘʨ çʂʘʩʧʠʡ ʢװʥʽè ʩʠʷץʪʳ ʤʝʨʝʢʝʣʽʢ-ʪʘʥʳʤʜʳץ ʰʘʨʘʣʘʨʜʳ  ײʡʳʤʜʘʩʪʳʨʳʧ, 

ᴇʥʝʨ ʘʨץʳʣʳ (ᴅʥ, ʩʫʨʝʪ, ʪʝʘʪʨ) ʵʢʦʣʦʛʠʷ ʤᴅʩʝʣʝʣʝʨʽʥ ʭʘʣʳץץʘ ʞʝʪʢʽʟʫʽʤʽʟ ץᴅʞʝʪ. ɹײʣ 

ʰʘʨʘʣʘʨʜʳ ᴇʪʢʽʟʫ ʘʨץʳʣʳ ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʪʽ ʘʨʪʪʳʨʫ, 

ʞʘʫʘʧʢʝʨʰʽʣʽʢʪʽ ʢװʰʝʡʪʫ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳץ ʝʨʽʢʪʽʣʽʢʪʽ ʜʘʤʳʪʫ ï ʂʘʩʧʠʡʜʽש ʙʦʣʘʰʘסʳ װʰʽʥ 

ᴇʪʝ ʤʘשʳʟʜʳ ʜʝʧ ʝʩʝʧʪʝʡʤʽʟ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥ ץʦʣʜʘʥʫ ʜʘ ᴇʪʝ ʤʘשʳʟʜʳ. ʄײʥʜʘʡ ᴅʜʽʩʪʝʨ 

ʪʝשʽʟʜʝʛʽ ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽʥ, ʦʣʘʨʜʳש ʪʘʨʘʣʫʳʥ, ᴅʩʝʨ ʝʪʫ ʘʫץʳʤʳʥ ʞᴅʥʝ ʵʢʦʞװʡʝʛʝ ʪʠʛʽʟʝʪʽʥ 

ʩʘʣʜʘʨʳʥ ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ. 

  ʽʟʽ ʧʨʦʙʣʝʤʘʣʘʨʳʥ ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʳשʳ ʂʘʩʧʠʡ ʪʝסʘʣʘʩʳʥʜʘץ ʪʘʫץʜʘ, ɸשᴅʟʽʨʛʽ ʪʘפ

ʂʘʩʧʠʡʜʽש ʵʢʦʣʦʛʠʷʩʳʥ ץʦʨסʘʫʜʘ ץʦʣʜʘʥʳʣʘʪʳʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥʝ  ʩʫ ʩʘʧʘʩʳʥ ʤʦʥʠʪʦʨʠʥʛ 

ʞʘʩʘʫ, ʬʠʟʠʢʘ-ʭʠʤʠʷʣʳץ ʪʘʣʜʘʫ (ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש, ʘʫʳʨ ʤʝʪʘʣʜʘʨʜʳש, ʪײʟʜʘʨʜʳש, ʬʦʩʬʦʨ, 

ʘʟʦʪ ץʦʩʳʣʳʩʪʘʨʳʥʳש ʜʝשʛʝʡʽʥ ʘʥʳץʪʘʫ), ʛʠʜʨʦʙʠʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ (ʧʣʘʥʢʪʦʥ, ʙʝʥʪʦʩ, 

ʙʘʣʳץʪʘʨ ײץʨʘʤʳʥ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʪʝשʽʟ ʙʠʦʨʝʩʫʨʩʪʘʨʳʥʳש ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ), ʙʠʦʪʝʩʪʽʣʝʫ 

ᴅʜʽʩʽ (ʩʫ ʦʨʛʘʥʠʟʤʜʝʨʽʥʽש ʨʝʘʢʮʠʷʩʳʥ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʫʳʪʪʳʣʳסʳʥ 

ʘʥʳץʪʘʫ). ɸʵʨʦסʘʨʳʰʪʳץ ʞᴅʥʝ ץʘʰʳץʪʳץʪʘʥ ʟʦʥʜʪʘʫ ᴅʜʽʩʪʝʨʽʥʝ - 

ʞʝʨ ʩʝʨʽʢʪʝʨʽ ʤʝʥ ʜʨʦʥʜʘʨ ʘʨץʳʣʳ ʤײʥʘʡ ʜʘץʪʘʨʳʥʳש ʪʘʨʘʣʫʳʥ, ʩʫ ʙʝʪʽʥʽש ᴇʟʛʝʨʽʩʪʝʨʽʥ 

 ʙʽ ʰᴇʛʽʥʜʽʣʝʨʽʥ ʟʝʨʪʪʝʫװʽʟ ʪשʪʘʫ. ʊʝץʳʣʳ ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽʥ ʘʥʳץʘʣʘʫ, ʩʧʝʢʪʨʣʽʢ ʪʘʣʜʘʫ ʘʨסʘʜʘץ

ᴅʜʽʩʪʝʨʽ - ʪʝשʽʟ ʪװʙʽʥʝʥ ʘʣʳʥסʘʥ ʰᴇʛʽʥʜʽʣʝʨʜʝ ʘʫʳʨ ʤʝʪʘʣʜʘʨ ʤʝʥ ʤײʥʘʡ ᴇʥʽʤʜʝʨʽʥʽש ʞʠʥʘʣʫʳʥ 

ʘʥʳץʪʘʫ, ʣʘʩʪʘʥʫʜʳײ שʟʘץ ʤʝʨʟʽʤʜʽ ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫ.  

ɹʠʦʠʥʜʠʢʘʪʦʨʣʳץ ᴅʜʽʩʪʝʨʽ - ʙʝʣʛʽʣʽ ʙʽʨ ʪװʨʣʝʨʜʽש (ʤʦʣʣʶʩʢʘʣʘʨ, ʙʘʣʳץʪʘʨ, ʙʘʣʜʳʨʣʘʨ) 

ʧʦʧʫʣʷʮʠʷʩʳʥʘ ץʘʨʘʧ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ, ʤʳʩʘʣʳ ʢʝʡʙʽʨ ʤʦʣʣʶʩʢʘʣʘʨ ʘʫʳʨ 

ʤʝʪʘʣʜʘʨʜʳ ʞʠʥʘץʪʘʡʜʳ, ʦʣʘʨʜʳ ʟʝʨʪʪʝʫ ʘʨץʳʣʳ ʩʫʜʘסʳ ʪʦʢʩʠʥʜʝʨʜʽש ʤᴇʣʰʝʨʽ ʘʥʳץʪʘʣʘʜʳ. 

ʄʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ʞᴅʥʝ ʙʦʣʞʘʫ ʘʨץʳʣʳ ʣʘʩʪʘʥʫ ʢᴇʟʜʝʨʽʥʽש ʪʘʨʘʣʫʳʥ (ʤײʥʘʡ 

ʪᴇʛʽʥʜʽʣʝʨʽ, ᴇʟʝʥ ʘסʳʩʪʘʨʳ ʘʨץʳʣʳ) ʢʦʤʧʴʶʪʝʨʣʽʢ ʤʦʜʝʣʴʜʝʨʤʝʥ ʙʦʣʞʘʫסʘ ʞᴅʥʝ ץʦʨʰʘסʘʥ 

ʦʨʪʘסʘ ᴅʩʝʨ ʝʪʫ ʩʮʝʥʘʨʠʡʣʝʨʽʥ ײץʨʫ ʞײʤʳʩʪʘʨʳ ʞװʨʫʜʝ. ʕʢʦʣʦʛʠʷʣʳץ ʘʫʜʠʪ ʞᴅʥʝ ʪᴅʫʝʣʩʽʟ 

ʩʘʨʘʧʪʘʤʘ ʞװʡʝʣʽ ʪװʨʜʝ ʤײʥʘʡ ᴇʥʜʽʨʫʰʽ ʞᴅʥʝ ʪʘʩʳʤʘʣʜʘʫʰʳ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʪʘʙʠסʘʪ ץʦʨסʘʫ 

ʥʦʨʤʘʣʘʨʳʥ ʩʘץʪʘʫʳʥ ʪʝʢʩʝʨʝʜʽ. ʉʦʣ ʘʨץʳʣʳ ץʘʫʽʧʪʽ ʘʧʘʪʪʘʨ ʩʮʝʥʘʨʠʡʣʝʨʽʥ ʙʘסʘʣʘʧ, ʦʥʳש 

ʦʨʳʥ ʘʣʤʘʫʳʥ ץʘʜʘסʘʣʘʡʜʳ. ɹײʣ ᴅʜʽʩʪʝʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʦʣʜʘʥʳʣסʘʥʜʘ סʘʥʘ ʂʘʩʧʠʡʜʽש 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʥʘץʪʳ ʙʘסʘʣʘʫסʘ ʞᴅʥʝ ʦʥʳ ץʦʨסʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʰʝʰʽʤʜʝʨ ץʘʙʳʣʜʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨʽ. 

ɾʦסʘʨʳʜʘסʳ ʤʘץʘʣʘʥʳ  ʙʘʷʥʜʘʡ ʢʝʣʝ ʘʚʪʦʨʣʘʨ, ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʵʢʦʞװʡʝʩʽʥʽש ʪʝʧʝ- 

ʪʝשʜʽʛʽʥ ʩʘץʪʘʫ װʰʽʥ, ʝʣʽʤʽʟʜʽש ʧʨʝʟʠʜʝʥʪʽ פʘʩʳʤ-ɾʦʤʘʨʪ ʊʦץʘʝʚ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש 

ʵʢʦʣʦʛʠʷʩʳʥʘ ץʘʪʳʩʪʳ ʙʽʨʥʝʰʝ ʨʝʪ ʨʝʩʤʠ ʞʠʳʥʜʘʨʜʘ ʞᴅʥʝ ɾʦʣʜʘʫʣʘʨʳʥʜʘ ʧʽʢʽʨ ʙʽʣʜʽʨʽʧ, ʦʩʳ 

ʤᴅʩʝʣʝʥʽ ʰʝʰʫʜʝ,  תʢʽʤʝʪʢʝ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʪʘʧʩʳʨʤʘʣʘʨ ʞװʢʪʝʜʽ.  

ʄʳʩʘʣʳ, 2022 ʞ. 29 ʤʘʫʩʳʤʜʘ ɸʰʭʘʙʘʜ ץʘʣʘʩʳʥʜʘ ᴇʪʢʝʥ (ʂʘʩʧʠʡ ʤʘשʳ ʤʝʤʣʝʢʝʪʪʝʨʽ 

ʙʘʩʰʳʣʘʨʳʥʳש VI ʩʘʤʤʠʪʽ): çʂʘʩʧʠʡ - ʝʨʝʢʰʝ ʪʘʙʠסʠ ʘʡʤʘץ. ʆʥʳ ץʦʨסʘʫ - ʙʽʟʜʽש ʦʨʪʘץ 

ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʤʽʟ. ʕʢʦʣʦʛʠʷ ʤᴅʩʝʣʝʣʝʨʽ, ʩʦʥʳש ʽʰʽʥʜʝ ʪʝשʽʟʜʽש ʜʝשʛʝʡʽʥʽש ʪᴇʤʝʥʜʝʫʽ, 

ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽש ʘʟʘʶʳ ʤʝʤʣʝʢʝʪʪʝʨʽʤʽʟ װʰʽʥ װʣʢʝʥ ʩʳʥ-ץʘʪʝʨʛʝ ʘʡʥʘʣʳʧ ʦʪʳʨè ʜʝʧ 

ʙʝʩ ʤʝʤʣʝʢʝʪʪʽש ʙʘʩʰʳʣʘʨʳʥʘ ʂʘʩʧʠʡ ʪʝשʽʟʽʥʜʝ ץʘʣʳʧʪʘʩץʘʥ ʞʘסʜʘʡʜʳ ʞʝʪʢʽʟʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, 2023 ʞ. פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ ɾʦʣʜʘʫʳʥʜʘ:çʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʜʝשʛʝʡʽ 

ʞʳʣʜʘʥ ʞʳʣסʘ ʪᴇʤʝʥʜʝʧ ʙʘʨʘʜʳ. ɹײʣ װʨʜʽʩ ʘʡʤʘץʪʳש ʵʢʦʞװʡʝʩʽʥʝ, ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʘ 

ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳץʪʳש ᴇʤʽʨʽʥʝ ʪʽʢʝʣʝʡ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ. ʉʦʥʜʳץʪʘʥ ʂʘʩʧʠʡʜʽ ײץʪץʘʨʫ - 

 .ʳʟʜʳ ʙᴇʣʽʛʽè ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽשʘʩʘ ʤʘ שʘʫʽʧʩʽʟʜʽʛʽʤʽʟʜʽץ ץʣʪʪʳײ

ʅʘץʪʳʣʳʧ ʘʡʪʘʨ ʙʦʣʩʘץ, ʇʨʝʟʠʜʝʥʪ פ.ʊʦץʘʝʚʪʳ2025 ש ʞ. תʢʽʤʝʪʢʝ ʪʽʢʝʣʝʡ ʪʘʧʩʳʨʤʘ 

ʙʝʨʽʧ, çʂʘʩʧʠʡ ʠʪʙʘʣʳסʳ ʤʝʥ ʙʝʢʽʨʝ ʪץײʳʤʜʘʩʪʘʨʳʥ ʩʘץʪʘʫ װʰʽʥ ʥʘץʪʳ ʰʘʨʘʣʘʨ ץʘʞʝʪ. ɹײʣ 

ʪʝʢ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʤᴅʩʝʣʝʩʽ סʘʥʘ ʝʤʝʩ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ʙʽʟʜʽש ʙʦʣʘʰʘײ ץʨʧʘץ ʘʣʜʳʥʜʘסʳ 
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ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʤʽʟè - ʜʝʧ, ʂʘʩʧʠʡ ʵʢʦʣʦʛʠʷʩʳʥʘ ײʣʪʪʳץ ʞᴅʥʝ ʘʡʤʘץʪʳץ ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽʥʜʝ 

ʤᴅʥ ʙʝʨʽʧ ʦʪʳʨסʘʥʳʥ ʢᴇʨʩʝʪʝʜʽ. 

ʅᴅʪʠʞʝʩʽʥʜʝ ʇʨʝʟʠʜʝʥʪ 2022ï2023 ʞʳʣʜʘʨʳ ʘʡʪץʘʥ ʩᴇʟʜʝʨʽʥʜʝ ʂʘʩʧʠʡʜʽש ʪʘʷʟʜʘʥʫʳ 

 שʽʟʜʽשʘʡʪʫʳʥʰʘ, ʪʝ שʤᴅʩʝʣʝ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʪʽ. ʆʥʳ ץʘʫʽʧʪʽ ʵʢʦʣʦʛʠʷʣʳץ ʰʽʥ ᴇʪʝװ ʩʪʘʥץʘʟʘפ

ʜʝשʛʝʡʽ ʩʦסשʳ ʞʳʣʜʘʨʳ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʧ, ʙײʣ ɸʪʳʨʘʫ ʤʝʥ ʄʘסשʳʩʪʘʫ ʦʙʣʳʩʪʘʨʳʥʳש 

ʭʘʣץʳʥʳש ʪײʨʤʳʩʳʥʘ, ʙʘʣʳץ ʰʘʨʫʘʰʳʣʳסʳʥʘ ʞᴅʥʝ ʵʢʦʞװʡʝʛʝ ץʘʪʝʨ ʪᴇʥʜʽʨʽʧ ʦʪʳʨ. 

ʍʘʣʳץʘʨʘʣʳץ  ʳʥʪʳʤʘץʪʘʩʪʳץץʘ, פ.ʊʦץʘʝʚ ʂʘʩʧʠʡʜʽש ʵʢʦʣʦʛʠʷʩʳʥ ʩʘץʪʘʫ ʪʝʢ פʘʟʘץʩʪʘʥʥʳש 

ʝʤʝʩ, ʙʘʨʣʳץ ʙʝʩ ʧʨʠʢʘʩʧʠʡʣʽʢ ʤʝʤʣʝʢʝʪʪʽש ʦʨʪʘץ ʤʽʥʜʝʪʽ ʝʢʝʥʽʥ ʘʡʪʪʳ. ʆʣ 2022 ʞʳʣסʳ 

ʂʘʩʧʠʡ ʤʘשʳ ʤʝʤʣʝʢʝʪʪʝʨʽ ʙʘʩʰʳʣʘʨʳʥʳש ɸʰʭʘʙʘʜʪʘסʳ ʩʘʤʤʠʪʽʥʜʝ ʂʘʩʧʠʡʜʽ çʙʽʨʝʛʝʡ 

ʪʘʙʠסʠ ʘʡʤʘץ, ʦʨʪʘץ ʞʘʫʘʧʢʝʨʰʽʣʽʢ ʥʳʩʘʥʳè ʜʝʧ ʘʪʘʧ, ʭʘʣʳץʘʨʘʣʳץ ʢʝʣʽʩʽʤʜʝʨʜʽ ʪʦʣʳץ 

ʦʨʳʥʜʘʫסʘ ʰʘץʳʨʜʳ.     

ɾʦʣʜʘʫʣʘʨʳʥʜʘסʳ װʥʜʝʫ 2023 ʞʳʣסʳ פʘʟʘץʩʪʘʥ ʭʘʣץʳʥʘ ɾʦʣʜʘʫʳʥʜʘ פ.ʊʦץʘʝʚ 

ʂʘʩʧʠʡʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʝʨʝʢʰʝ ʘʪʘʧ ᴇʪʽʧ, çʂʘʩʧʠʡ ʪʝשʽʟʽʥ ײץʪץʘʨʫ ï ײʣʪʪʳץ 

 ʳ ʤʝʥ ʙʝʢʽʨʝסʤᴅʩʝʣʝʩʽè ʜʝʜʽ. ʆʣ ʂʘʩʧʠʡ ʠʪʙʘʣʳ שʪʳץʪʳʣʳץʨʘײʪ ץʪʳץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʘʡʤʘץ

ʪץײʳʤʜʘʩ ʙʘʣʳץʪʘʨʜʳ ץʦʨסʘʫ, ʟʘשʩʳʟ ʘʫʣʘʫʜʳ ʪʦץʪʘʪʫ ʞᴅʥʝ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ 

ʢװʰʝʡʪʫʜʽ ʪʘʧʩʳʨʜʳ. ױʣʪʪʳץ ʰʘʨʘʣʘʨ ʇʨʝʟʠʜʝʥʪ ʵʢʦʣʦʛʠʷ ʤʠʥʠʩʪʨʣʽʛʽʥʝ ʂʘʩʧʠʡ 

ʞʘסʘʣʘʫʳʥʜʘ ץʦʨʳץ ʘʡʤʘץʪʘʨʳʥ ʢʝשʝʡʪʫ, ʪʝשʽʟʜʝʛʽ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʙʘץʳʣʘʫ ʞװʡʝʩʽʥ 

ʢװʰʝʡʪʫ ʞᴇʥʽʥʜʝ ʪʘʧʩʳʨʤʘʣʘʨ ʙʝʨʛʝʥ. 2024 ʞʳʣʳ תʢʽʤʝʪʢʝ çʂʘʩʧʠʡ ʪʝשʽʟʽʥʽש ʵʢʦʞװʡʝʩʽʥ 

ʩʘץʪʘʫ ʞᴇʥʽʥʜʝʛʽ ʢʝʰʝʥʜʽ ʙʘסʜʘʨʣʘʤʘè ᴅʟʽʨʣʝʫʜʽ ʤʽʥʜʝʪʪʝʜʽ. 

 .ʦʨʳʪʳʥʜʳפ

  ʂʘʩʧʠʡ ʪʝשʽʟʽ - פʘʟʘץʩʪʘʥ װʰʽʥ ʩʪʨʘʪʝʛʠʷʣʳץ ʤʘשʳʟʳ ʙʘʨ ʵʢʦʞװʡʝʛʝ ʞʘʪʘʜʳ. ɹʘʩʪʳ 

ʥʘʟʘʨʳʤʳʟ ʪʝשʽʟʜʽש ʪʘʷʟʜʘʥʫ ץʘʫʧʽʥ ʘʟʘʡʪʫסʘ, ʙʘʣʳץ ʧʝʥ ʠʪʙʘʣʳץ ʧʦʧʫʣʷʮʠʷʩʳʥ ץʦʨסʘʫסʘ, 

ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʢװʰʝʡʪʫʛʝ, ʪʝשʽʟʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʩʽʟʜʽʢʪʽ ײʣʪʪʳץ 

 .ʘ ʪʠʽʩʧʽʟסʘʨʘʩʪʳʨʫץ ʛʝʡʽʥʜʝשʘʫʽʧʩʽʟʜʽʢ ʜʝץ

   ʂʘʩʧʠʡ ʪʝשʽʟʽʥʽפ שʘʟʘץʩʪʘʥ ʙᴇʣʽʛʽʥʜʝʛʽ ץʘʣʳʧʪʘʩץʘʥ ʪʘʙʠסʠ ʙʠʦʣʦʛʠʷʣʳץ 

ʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ - ײʣʪʪʳץ ᴅʨʽ סʘʣʘʤʜʳץ ʤʘשʳʟʳ ʙʘʨ ʪʘʙʠסʠ ʙʘʡʣʳסʳʤʳʟ ʜʝʧ ʩʘʥʘʡʤʳʟ. ʆʥʳ 

ʩʘץʪʘʧ ץʘʣʫ װʰʽʥ ʤʝʤʣʝʢʝʪʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʞʦʣסʘ ץʦʶ, סʳʣʳʤʠ-ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳʥ ʞװʨʛʽʟʫ, ץʘʪʘץײץ שʳץʪʳץ ʙʘץʳʣʘʫ ʦʨʥʘʪʫ ʞᴅʥʝ ʭʘʣʳץʪʳש ʵʢʦʣʦʛʠʷʣʳץ 

ʤᴅʜʝʥʠʝʪʽʥ ʢᴇʪʝʨʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ɼʞʘʣʘʣ-

ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ʈʝʛʠʦʥ ʚʢʣʶʯʘʝʪ ʢʨʫʧʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʟʘʧʦʚʝʜʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʉʘʨʳ-ʏʝʣʝʢ ʠ ɹʝʰ-ɸʨʘʣ, ʣʝʩʥʳʝ ʠ ʙʦʪʘʥʠʯʝʩʢʠʝ ʟʘʢʘʟʥʠʢʠ, ʘ ʪʘʢʞʝ 

ʧʘʨʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʪʝʨʨʠʪʦʨʠʠ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʪʘʢʠʝ ʢʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʜʦʙʳʯʫ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ, ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʭʨʘʥʝʥʠʷ ʠ ʟʘʭʦʨʦʥʝʥʠʷ ʫʩʪʘʨʝʚʰʠʭ ʧʝʩʪʠʮʠʜʦʚ, ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʵʢʦʩʠʩʪʝʤ ʚʩʣʝʜʩʪʚʠʝ ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʧʘʩʘ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʨʦʩʪ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʇʨʠʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ 

ʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʆʆʇʊ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʦʥʠʪʦʨʠʥʛʘ, ʫʩʠʣʝʥʠʶ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʥʝʜʨʝʥʠʶ ʧʨʦʛʨʘʤʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɿʘʧʘʜʥʳʡ ʊʷʥʴ-ʐʘʥʴ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʥʜʝʤʠʟʤʘ ʠ ʙʦʛʘʪʦʡ ʬʣʦʨʦʡ, ʠ 

ʬʘʫʥʦʡ. ʈʝʛʠʦʥ ʚʭʦʜʠʪ ʚ ʩʧʠʩʦʢ ʚʩʝʤʠʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʖʅɽʉʂʆ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 34 

ʛʣʦʙʘʣʴʥʳʭ ɻʦʨʷʯʠʭ ʪʦʯʝʢ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʢʣʶʯʝʥ ʚ ʨʝʡʪʠʥʛ ʤʠʨʦʚʳʭ ʵʢʦʨʝʛʠʦʥʦʚ Global 

200 ʧʦ ʚʝʨʩʠʠ ɺʩʝʤʠʨʥʦʛʦ ʬʦʥʜʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ ʦʙʠʪʘʶʪ ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʨʘʥʠ ʠʩʯʝʟʥʦʚʝʥʠʷ 27 ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ 54 

ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʘ ʨʘʩʪʝʥʠʡ. 

Annotation. This article examines the main contemporary environmental issues affecting 

specially protected natural areas (SPNAs) in the Jalal-Abad region of the Kyrgyz Republic. The 

region includes large nature reserves, such as Sary-Chelek and Besh-Aral, forest and botanical 

sanctuaries, and parks designed to preserve the biodiversity and unique natural complexes of the 

area. This book analyzes key issues such as the negative impacts of human activity, including 

uncontrolled mining and the lack of reclamation of disturbed lands, soil and water pollution from the 

storage and disposal of obsolete pesticides, disruption of ecosystem integrity due to deforestation and 

overgrazing, and increased tourism. It also assesses the current state of environmental protection 

measures and identifies key barriers to the sustainable development of the protected area network. 

Based on this analysis, recommendations are proposed for improving monitoring, strengthening 

environmental controls, and implementing sustainable management programs. 

he Western Tien Shan is distinguished by a high level of endemism and a rich flora and fauna. 

The region is a UNESCO World Heritage Site, one of 34 global biodiversity hotspots, and is included 

in the World Wildlife Fund (WWF) Global 200 ecoregions. The Western Tien Shan is home to 27 

endangered animal species and 54 endangered plant species. 

ɸשʜʘʪʧʘ. ɹϰʣ ʤʘϨʘʣʘʜʘ ϧʳʨϤʳʟ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ ɾʘʣʘʣ-ɸʙʘʜ ʦʙʣʳʩʳʥʜʘϤʳ ʝʨʝʢʰʝ 

ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨϤʘ (ɸϧʊʊ) ϸʩʝʨ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ Ϩʘʟʽʨʛʽ ʟʘʤʘʥϤʳ ʵʢʦʣʦʛʠʷʣʳϨ 

ʤϸʩʝʣʝʣʝʨ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ɸʡʤʘϨʪʘ ʉʘʨʳ-ʏʝʣʝʢ ʞϸʥʝ ɹʝʰ-ɸʨʘʣ ʩʠʷϨʪʳ ʽʨʽ ʪʘʙʠϤʠ 

ϨʦʨʳϨʪʘʨ, ʦʨʤʘʥ ʞϸʥʝ ʙʦʪʘʥʠʢʘʣʳϨ ϨʦʨʳϨʪʘʨ, ʩʦʥʜʘʡ-ʘϨ ʘʡʤʘϨʪʳϬ ʙʠʦϸʨʪϮʨʣʽʣʽʛʽ ʤʝʥ 

ʙʽʨʝʛʝʡ ʪʘʙʠϤʠ ʢʝʰʝʥʜʝʨʽʥ ʩʘϨʪʘʫϤʘ ʘʨʥʘʣϤʘʥ ʩʘʷʙʘϨʪʘʨ ʙʘʨ. 

ɹϰʣ ʢʽʪʘʧʪʘ ʘʜʘʤ ϨʳʟʤʝʪʽʥʽϬ ʪʝʨʽʩ ϸʩʝʨʣʝʨʽ, ʩʦʥʳϬ ʽʰʽʥʜʝ ʙʘϨʳʣʘʫʩʳʟ Ϻʥʜʽʨʫ ʞϸʥʝ 

ʙϰʟʳʣϤʘʥ ʞʝʨʣʝʨʜʽ Ϩʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽϬ ʙʦʣʤʘʫʳ, ʝʩʢʽʨʛʝʥ ʧʝʩʪʠʮʠʜʪʝʨʜʽ ʩʘϨʪʘʫ ʤʝʥ ʞʦʶʜʘʥ 

ʪʦʧʳʨʘϨ ʧʝʥ ʩʫʜʳϬ ʣʘʩʪʘʥʫʳ, ʦʨʤʘʥʜʘʨʜʳϬ ʞʦʡʳʣʫʳ ʤʝʥ ʤʘʣ ʞʘʡʳʣʳʤʳʥʳϬ ʰʘʤʘʜʘʥ ʪʳʩ 
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ʢϺʧ ʙʦʣʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʵʢʦʞϮʡʝʥʽϬ ʪϰʪʘʩʪʳϤʳʥ ʙϰʟʫ ʞϸʥʝ ʪʫʨʠʟʤʥʽϬ ʘʨʪʫʳ ʩʠʷϨʪʳ 

ʥʝʛʽʟʛʽ ʤϸʩʝʣʝʣʝʨ ʪʘʣʜʘʥʘʜʳ. ʉʦʥʜʘʡ-ʘϨ, ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ϨʦʨϤʘʫ ʰʘʨʘʣʘʨʳʥʳϬ Ϩʘʟʽʨʛʽ 

ʞʘϤʜʘʡʳ ʙʘϤʘʣʘʥʘʜʳ ʞϸʥʝ ϨʦʨϤʘʣʘʪʳʥ ʘʫʤʘϨʪʘʨ ʞʝʣʽʩʽʥʽϬ ʪϰʨʘϨʪʳ ʜʘʤʫʳʥʘ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʪʽʥ ʥʝʛʽʟʛʽ ʢʝʜʝʨʛʽʣʝʨ ʘʥʳϨʪʘʣʘʜʳ. ʆʩʳ ʪʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ ʤʦʥʠʪʦʨʠʥʛʪʽ ʞʘϨʩʘʨʪʫ, 

ϨʦʨʰʘϤʘʥ ʦʨʪʘʥʳ ʙʘϨʳʣʘʫʜʳ ʢϮʰʝʡʪʫ ʞϸʥʝ ʪϰʨʘϨʪʳ ʙʘʩϨʘʨʫ ʙʘϤʜʘʨʣʘʤʘʣʘʨʳʥ ʝʥʛʽʟʫ 

ʙʦʡʳʥʰʘ ϰʩʳʥʳʩʪʘʨ ϰʩʳʥʳʣʘʜʳ. 

ɹʘʪʳʩ ʊʷʥʴ-ʐʘʥʴ ʵʥʜʝʤʠʟʤʥʽϬ ʞʦϤʘʨʳ ʜʝϬʛʝʡʽʤʝʥ ʞϸʥʝ ʙʘʡ ʬʣʦʨʘ ʤʝʥ ʬʘʫʥʘʤʝʥ 

ʝʨʝʢʰʝʣʝʥʝʜʽ. ɹϰʣ ʘʡʤʘϨ ʖʅɽʉʂʆ-ʥʳϬ ɼϮʥʠʝʞϮʟʽʣʽʢ ʤϰʨʘ ʥʳʩʘʥʳ, 34 ʞʘ϶ʘʥʜʳϨ 

ʙʠʦϸʨʪϮʨʣʽʣʽʢʪʽϬ ʳʩʪʳϨ ʥϮʢʪʝʣʝʨʽʥʽϬ ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞϸʥʝ ɼϮʥʠʝʞϮʟʽʣʽʢ ʞʘʙʘʡʳ 

ʪʘʙʠϤʘʪ ϨʦʨʳʥʳϬ (WWF) Global 200 ʵʢʦʨʝʛʠʦʥʳʥʘ ʢʽʨʝʜʽ. ɹʘʪʳʩ ʊʷʥʴ-ʐʘʥʴʜʘ ʞʦʡʳʣʳʧ 

ʙʘʨʘ ʞʘʪϨʘʥ 27 ʞʘʥʫʘʨʣʘʨ ʪϮʨʽ ʞϸʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪϨʘʥ 54 Ϻʩʽʤʜʽʢ ʪϮʨʽ ʤʝʢʝʥʜʝʡʜʽ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʞʘʣʘʣ-ɸʙʘʜ, ʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʞʠʚʦʪʥʳʝ, 

ʨʘʩʪʝʥʠʷ, ʚʠʜ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʟʘʧʦʚʝʜʥʠʢ, ʟʘʢʘʟʥʠʢ, ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʨʝʟʝʨʚʘʪʳ, ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. 

 

ɺʚʝʜʝʥʠʝ. ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʂʳʨʛʳʟʩʪʘʥʘ. ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 33,7 ʪʳʩ.ʢʤ2 (16,9% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ, ʨʠʩ-1). 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʖʛʦ-ɿʘʧʘʜʝ ʊʝʥʠʨ-ʊʦʦ, ʥʝʙʦʣʴʰʘʷ 

ʊʦʛʫʟ-ʊʦʨʦʩʢʘʷ, ʂʝʪʤʝʥ-ʊʶʙʠʥʩʢʘʷ 

ʜʦʣʠʥʳ). ɼʞʘʣʘʣ-ɸʙʘʜʩʢʘʷ ʦʙʣʘʩʪʴ- ʦʜʠʥ 

ʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʝʛʠʦʥʦʚ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʚʢʣʶʯʘʶʱʠʡ 

ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ), ʪʘʢʠʭ ʢʘʢ ʉʘʨʳ-

ʏʝʣʝʢʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, ɹʝʰ-

ɸʨʘʣʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ 

ʨʝʟʝʨʚʘʪ ʠ ɸʣʘʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ. ʕʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚʘʞʥʳ 

ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ, ʚʢʣʶʯʘʷ ʨʝʜʢʠʝ ʚʠʜʳ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʫʛʠ ʜʣʷ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ (ʈʝʡʤʝʨʩ 

ʅ.ʌ).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʩʦʩʪʘʚʣʷʝʪ 7,38% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ ʠ ʚʢʣʶʯʘʝʪ 10 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ (509,9 ʪʳʩ.ʛʘ), 13 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʧʘʨʢʦʚ (724,9 ʪʳʩ. ʛʘ), 64 ʟʘʢʘʟʥʠʢʘ (ʢʦʤʧʣʝʢʩʥʳʝ, ʙʦʪʘʥʠʯʝʩʢʠʝ, ʟʦʦʣʦʛʠʯʝʩʢʠʝ, ʣʝʩʥʳʝ, 

ʧʣʦʱʘʜʴʶ 241,5 ʪʳʩ. ʛʘ), ʘ ʪʘʢʞʝ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤʝʥʠ ʕ.ɻʘʨʝʝʚʘ ʚ ʛ.ɹʠʰʢʝʢ ʠ 

ʟʦʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʢ ʚ ʛ.ʂʘʨʘʢʦʣ.  

ɺ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʨʝʞʠʤʘ ʦʭʨʘʥʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: ʟʦʥʘ ʷʜʨʘ (ʦʩʥʦʚʥʘʷ ʟʦʥʘ) ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ- 361720,2 ʛʘ, ʙʫʬʝʨʥʘʷ 

ʟʦʥʘ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ- 87448 ʛʘ, ʦʭʨʘʥʥʘʷ ʟʦʥʘ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ- 110304,4 

ʛʘ.  ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: 

ʟʘʧʦʚʝʜʥʦʛʦ ʨʝʞʠʤʘ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ - 346084,2 ʛʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ- 48460,0 ʛʘ, ʪʫʨʠʩʪʩʢʦʡ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʟʦʥʳ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 34880ʛʘ, 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ- 278625,7ʛʘ.  

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʘʭ ʠ ʧʘʨʢʘʭ ʦʧʨʝʜʝʣʝʥʳ 64 ʣʝʩʥʠʯʝʩʪʚ 210 

ʦʙʭʦʜʦʚ ʩʦ ʩʨʝʜʥʝʡ ʧʣʦʱʘʜʴʶ 4991,1ʛʘ. ʆʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ 

ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 356 ʯʝʣʦʚʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ 246 ʝʛʝʨʝʡ/ʣʝʩʥʠʢʦʚ. ɺ 

ʮʝʣʷʭ   ʫʚʝʣʠʯʝʥʠʷ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦ 10%, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʵʢʦʣʦʛʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʘʜʟʦʨʘ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ, ʧʨʦʚʦʜʷʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʙʦʪʳ. 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʢʘʟʘ ʇʦʣʥʦʤʦʯʥʦʛʦ ʇʨʝʜʩʪʘʚʠʪʝʣʷ ʇʨʝʟʠʜʝʥʪʘ ʂʈ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʦʪ 7 ʬʝʚʨʘʣʷ 2024 ʛʦʜʘ ˉ16-ʙ ʦʙʨʘʟʦʚʘʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʨʠʜʦʨ "ʏʘʪʢʘʣ", ʦʙʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ 64105ʛʘ. ʇʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ 

çʏʦʥ-ɸʣʘʡè ʧʣʦʱʘʜʴʶ 67000ʛʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʦʥ-ɸʣʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʞʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çɸʨʢʘè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʘʪʢʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʚ ʮʝʣʦʤ ʦʞʠʜʘʝʪʩʷ ʨʘcʰʠʨʝʥʠʝ ʧʣʦʱʘʜʠ 118147ʛʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʆʆʇʊ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʉʝʪʴ ʆʆʇʊ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: 

ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ- ʙʠʦʩʬʝʨʥʳʡ ʨʝʟʝʨʚʘʪ ʖʅɽʉʂʆ ʩ ʙʦʛʘʪʦʡ ʬʣʦʨʦʡ ʠ 

ʬʘʫʥʦʡ. ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ- ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʈʠʩ-2). ʆʥ ʙʳʣ ʦʩʥʦʚʘʥ ʚ 

1959 ʛʦʜʫ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʛʦʨʥʦʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʦʟʸʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ 

1979 ʛʦʜʫ ʟʘʧʦʚʝʜʥʠʢ ʧʦʣʫʯʠʣ ʩʪʘʪʫʩ 

ʙʠʦʩʬʝʨʥʦʛʦ ʨʝʟʝʨʚʘʪʘ ʖʅɽʉʂʆ. 

ʊʝʨʨʠʪʦʨʠʷ ʟʘʧʦʚʝʜʥʠʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤ ʛʦʨʥʳʤ 

ʨʝʣʴʝʬʦʤ ʠ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ ʩʝʤʠ ʦʟʸʨ, 

ʢʨʫʧʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʟʝʨʦ 

ʉʘʨʳ-ʏʝʣʝʢ. ɺʳʩʦʪʥʳʡ ʧʦʷʩ ʚʘʨʴʠʨʫʝʪʩʷ 

ʦʪ 1200- 4200ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʦʝ ʣʘʥʜʰʘʬʪʥʦʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

ʌʣʦʨʘ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʩʯʠʪʳʚʘʝʪ 

ʩʚʳʰʝ 1000 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ 

ʨʝʣʠʢʪʦʚʳʝ ʠ ʵʥʜʝʤʠʯʥʳʝ ʦʨʝʭʦʧʣʦʜʥʳʝ ʣʝʩʘ- ʛʨʝʮʢʠʡ ʦʨʝʭ, ʷʙʣʦʥʷ, ʛʨʫʰʘ, ʘʙʨʠʢʦʩ. ʌʘʫʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ ʯʝʤ 160 ʚʠʜʘʤʠ ʧʪʠʮ ʠ 50 ʚʠʜʘʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʩʥʝʞʥʳʡ ʙʘʨʩ, ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʨʳʩʴ, ʩʠʙʠʨʩʢʠʡ ʢʦʟʝʨʦʛ. 

ʆʩʥʦʚʥʳʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʶʪʩʷ ʫʩʠʣʝʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʙʫʬʝʨʥʦʡ ʟʦʥʝ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʘ 

ʪʘʢʞʝ ʨʦʩʪ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʥʘʫʯʥʳʤ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʠ ʵʢʦʣʦʛʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʤ ʮʝʥʪʨʦʤ. 

ɹʝ-hɸʨʘʣʩʢʠʡ ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʘʪ- ʢʨʫʧʥʘʷ ʦʭʨʘʥʷʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʩ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʣʝʩʦʚ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ɹʝ-hɸʨʘʣʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ 

ʨʝʟʝʨʚʘʪ- ʦʜʥʘ ʠʟ ʢʨʫʧʝʡʰʠʭ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, ʠʤʝʶʱʘʷ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (ʈʠʩ-3). ʈʝʟʝʨʚʘʪ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʂʳʨʛʳʟʩʪʘʥʘ, ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʏʘʪʢʘʣ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ. ʆʥ ʙʳʣ 

ʩʦʟʜʘʥ ʚ 1979 ʛʦʜʫ ʩ ʮʝʣʴʶ ʦʭʨʘʥʳ 

ʛʦʨʥʦʣʝʩʥʳʭ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ 

ʪʘʢʞʝ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ 

ʬʘʫʥʳ.ʇʣʦʱʘʜʴ ɹʝʰ-ɸʨʘʣʩʢʦʛʦ ʨʝʟʝʨʚʘʪʘ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 112ʪʳʩ. ʛʘ. ʊʝʨʨʠʪʦʨʠʷ 

ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʳʤ ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ, ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʝʨʝʧʘʜʘʤʠ ʚʳʩʦʪ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ- ʦʪ ʘʨʯʦʚʳʭ ʣʝʩʦʚ ʠ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ ʜʦ ʩʢʘʣʠʩʪʳʭ 

ʚʳʩʦʢʦʛʦʨʠʡ.ʌʣʦʨʘ ʨʝʟʝʨʚʘʪʘ ʚʢʣʶʯʘʝʪ ʙʦʣʝʝ 700 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʚʩʪʨʝʯʘʶʪʩʷ ʵʥʜʝʤʠʯʥʳʝ ʠ ʨʝʣʠʢʪʦʚʳʝ ʚʠʜʳ. ʌʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʨʝʜʢʠʤʠ 
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ʞʠʚʦʪʥʳʤʠ, ʢʘʢ ʩʥʝʞʥʳʡ ʙʘʨʩ, ʪʷʥʴ-ʰʘʥʩʢʠʡ ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʨʳʩʴ, ʘʨʭʘʨ, ʩʠʙʠʨʩʢʠʡ ʢʦʟʝʨʦʛ, 

ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʭʠʱʥʳʭ ʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ. ɹʝʰ-ɸʨʘʣʩʢʠʡ ʧʨʠʨʦʜʥʳʡ 

ʨʝʟʝʨʚʘʪ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʏʘʪʢʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʨʝʭʦʧʣʦʜʥʳʝ ʣʝʩʘ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ- ʫʥʠʢʘʣʴʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʧʦ ʧʣʦʱʘʜʠ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ (ʈʠʩ-4). 

ʆʨʝʭʦʧʣʦʜʥʳʝ ʣʝʩʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʧʨʝʜʛʦʨʴʷʭ ʠ ʩʨʝʜʥʝʛʦʨʴʷʭ ʌʝʨʛʘʥʩʢʦʛʦ ʠ 

ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʦʚ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 900-

2200ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ʆʩʥʦʚʫ ʜʨʝʚʦʩʪʦʝʚ 

ʩʦʩʪʘʚʣʷʝʪ ʛʨʝʮʢʠʡ ʦʨʝʭ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ 

ʧʣʦʜʦʚʳʤʠ ʠ ʜʠʢʦʨʘʩʪʫʱʠʤʠ ʚʠʜʘʤʠ: 

ʷʙʣʦʥʝʡ, ʛʨʫʰʝʡ, ʘʙʨʠʢʦʩʦʤ, ʩʣʠʚʦʡ, 

ʬʠʩʪʘʰʢʦʡ, ʤʠʥʜʘʣʸʤ, ʢʣʝʥʦʤ ʠ 

ʙʦʷʨʳʰʥʠʢʦʤ. 

ʕʪʠ ʣʝʩʘ ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ ʠ 

ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʨʦʣʴ: 

ʩʦʭʨʘʥʷʶʪ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʦʥʜ ʧʣʦʜʦʚʳʭ 

ʢʫʣʴʪʫʨ; ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʵʨʦʟʠʶ ʧʦʯʚ ʠ 

ʦʧʦʣʟʥʠ; ʨʝʛʫʣʠʨʫʶʪ ʚʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ ʠ ʠʩʪʦʯʥʠʢʦʚ; ʩʣʫʞʘʪ ʩʨʝʜʦʡ ʦʙʠʪʘʥʠʷ ʜʣʷ ʨʝʜʢʠʭ 

ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʧʪʠʮ. ʂʨʫʧʥʝʡʰʠʝ ʤʘʩʩʠʚʳ ʦʨʝʭʦʧʣʦʜʥʳʭ ʣʝʩʦʚ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʨʘʡʦʥʘʭ 

ɸʨʩʪʘʥʙʘʧ, ʉʘʨʳ-ʏʝʣʝʢ, ʂʘʨʘ-ɸʣʤʘ, ʂʫʛʘʨʪ ʠ ɸʣʘʪʘʡ. ʏʘʩʪʴ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. 

ɸʣʘʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʘʨʢ- ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʡ ʧʘʨʢ, ʩʦʟʜʘʥʥʳʡ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʟʘʧʘʜʥʳʭ ʛʦʨʥʳʭ ʩʠʩʪʝʤ. ʇʘʨʢ ʨʘʩʧʦʣʦʞʝʥ ʚ ɼʞʘʣʘʣ-

ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ, ʚ ʧʨʝʜʝʣʘʭ ɸʣʘʪʘʡʩʢʦʛʦ ʠ ʌʝʨʛʘʥʩʢʦʛʦ ʭʨʝʙʪʦʚ. ʆʥ ʙʳʣ 

ʦʙʨʘʟʦʚʘʥ ʚ 2016 ʛʦʜʫ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʦʣʦʜʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʩʪʨʘʥʳ. 

ʊʝʨʨʠʪʦʨʠʷ ʧʘʨʢʘ ʦʭʚʘʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʚʳʩʦʪʘʤʠ ʦʪ 1200-

4000ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ.ʇʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ɸʣʘʪʘʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʘʨʢʘ 

ʚʢʣʶʯʘʶʪ ʘʨʯʦʚʳʝ ʣʝʩʘ, ʦʨʝʭʦʧʣʦʜʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʫʙʘʣʴʧʠʡʩʢʠʝ ʠ 

ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ, ʣʝʜʥʠʢʦʚʦ-ʥʠʚʘʣʴʥʳʝ ʟʦʥʳ. ʌʣʦʨʘ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʢʣʶʯʘʝʪ ʵʥʜʝʤʠʯʥʳʝ ʠ ʨʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ʌʘʫʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʪʘʢʠʤʠ ʨʝʜʢʠʤʠ ʠ ʦʭʨʘʥʷʝʤʳʤʠ ʚʠʜʘʤʠ, ʢʘʢ ʩʥʝʞʥʳʡ ʙʘʨʩ, ʨʳʩʴ, ʙʫʨʳʡ ʤʝʜʚʝʜʴ, ʘʨʭʘʨ, 

ʩʠʙʠʨʩʢʠʡ ʢʦʟʝʨʦʛ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʠʜʘʤʠ ʧʪʠʮ. 

ɸʣʘʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʠ 

ʨʘʟʚʠʪʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʳʷʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʸʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ ʠʟ-ʟʘ 

ʫʩʪʘʨʝʚʰʠʭ ʧʝʩʪʠʮʠʜʦʚ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ, ʦʩʪʘʚʰʠʭʩʷ ʩʦ ʚʨʝʤʸʥ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʠ ʧʦʩʣʝ ʥʝʛʦ 

(ʈʠʩ-5). 

ʆʜʥʦʡ ʠʟ ʦʩʪʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 

ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʠ ʨʠʩʢ ʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʷʚʣʝʥ ʩʪʘʨʳʡ ʧʦʣʠʛʦʥ 

ʟʘʭʦʨʦʥʝʥʠʷ ʧʝʩʪʠʮʠʜʦʚ ʚ ʨʘʡʦʥʝ ʉʫʟʘʢʘ-ɸ ʠ 

ʉʫʟʘʢʘ-ɺ, ʊʘʰ-ɹʘʢʘ-ʂʫʥʛʘʡ ʫ ʩʝʣʘ ʂʳʟʳʣ-
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ɹʘʡʨʘʤ, ʛʜʝ ʦʧʘʩʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʦʩʪʘʶʪʩʷ ʧʦʜʚʝʨʞʝʥʥʳʤʠ ʵʨʦʟʠʠ ʠ ʤʦʛʫʪ ʟʘʛʨʷʟʥʷʪʴ 

ʧʦʯʚʳ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʆɹʉɽ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ 

ʠʤʝʶʪʩʷ ʪʦʯʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʩ ʩʦʝʜʠʥʝʥʠʷʤʠ ʥʠʪʨʘʪʦʚ, ʭʣʦʨʠʜʦʚ, ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʚʷʟʘʥʥʳʭ ʩ ʆʆʇʊ (ʄʠʭʘʠʣ ʅʝʩʪʝʨʦʚ).  

ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʜʥʦʤ ʠʟ ʟʘʭʦʨʦʥʝʥʠʡ, ʨʷʜʦʤ ʩ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʙʳʣʠ ʧʨʠʟʥʘʢʠ 

ʚʳʝʤʢʠ ʠ ʨʘʟʨʫʰʝʥʠʷ ʤʦʛʠʣ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʤʠʛʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ. ɽʩʪʴ 

ʨʘʟʨʫʰʝʥʥʳʝ ʭʨʘʥʠʣʠʱʘ ʧʝʩʪʠʮʠʜʦʚ, ʦʩʪʘʪʢʠ ʭʠʤʠʢʘʪʦʚ ʠ ʧʦʚʨʝʞʜʝʥʥʘʷ ʪʘʨʘ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ 

ʩʠʪʫʘʮʠʶ. ʉʫʱʝʩʪʚʫʝʪ ʩʝʨʴʝʟʥʘʷ ʧʨʦʙʣʝʤʘ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʫʩʪʘʨʝʚʰʠʤʠ 

ʧʝʩʪʠʮʠʜʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʦ ʄʠʥ-ʆʨʫʢ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʩʢʣʘʜʦʚ ʠ 

ʫʪʠʣʠʟʘʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʜʜʝʨʞʢʦʡ (ʖʅɽʇ/GEF) ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʩʣʝʜʠʝ ʩʦʚʝʪʩʢʦʡ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ: ʨʘʡʦʥ 

ʄʘʡʣʫʫ-ʉʫʫ ʠʟʚʝʩʪʝʥ ʟʘʧʘʩʘʤʠ ʠ ʦʩʪʘʪʢʘʤʠ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʢʦʪʦʨʳʝ ʧʨʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬʘʭ ʤʦʛʫʪ ʫʛʨʦʞʘʪʴ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʣʶʜʷʤ ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʡ ʧʦ ʚʦʜʥʳʤ ʘʨʪʝʨʠʷʤ.  

ʇʦ ʜʘʥʥʳʤ ʆɹʉɽ, ʦʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʣʝʩʥʳʝ ʧʦʞʘʨʳ, 

ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʚ ʣʝʩʥʳʭ ʟʦʥʘʭ (ʈʠʩ-6).  

ɺ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ɼʞʘʣʘʣ-ɸʙʘʩʜʩʢʦʡ ʦʙʣʘʩʪʠ ʣʝʩʘ ʚʘʞʥʳ ʜʣʷ ʟʘʱʠʪʳ ʧʦʯʚʳ ʦʪ 

ʵʨʦʟʠʠ, ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ʕʪʦ 

ʧʦʜʯʝʨʢʥʫʪʦ ʚ çʇʣʘʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷè ʦʙʣʘʩʪʠ.  ɺ ɼʞʘʣʘʣ-ɸʙʝ ʝʩʪʴ 

ʛʨʝʮʢo-ʦʨʝʭʦʚʳʝ ʣʝʩʘ (walnut forests), ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʦʚʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ. GRID-

Arendal ʦʪʤʝʯʘʝʪ ʨʠʩʢ ʫʱʝʨʙʘ ʵʪʠʤ ʣʝʩʘʤ ʠʟ-

ʟʘ ʚʳʨʫʙʢʠ ʜʨʝʚʝʩʥʦʛʦ ʪʦʧʣʠʚʘ, ʚʳʧʘʩʘ ʩʢʦʪʘ 

ʠ ʟʝʤʣʝʜʝʣʠʷ. ʋʪʨʘʪʘ ʵʪʠʭ ʣʝʩʦʚ ʤʦʞʝʪ ʩʠʣʴʥʦ 

ʧʦʚʣʠʷʪʴ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘ, 

ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʜʝʨʞʘʪ ʤʥʦʞʝʩʪʚʦ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʬʨʫʢʪʦʚʳʭ ʜʝʨʝʚʴʝʚ ʠ ʮʝʥʥʳʭ 

ʧʦʨʦʜ (ɹʦʣʦʪʦʚ ʉ). 

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʆɹʉɽ, ʚ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʦʯʥʳʝ ʚʦʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʤʳʰʣʝʥʥʳʝ) ʩʦʜʝʨʞʘʪ ʥʠʪʨʘʪʳ, ʭʨʦʤ, ʩʫʣʴʬʘʪʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʠ ʜʨʫʛʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ.  

ɺ ʦʙʨʘʟʮʘʭ ʚʦʜʳ ʨʝʢʠ ʄʘʡʣʫʫ-ʉʫʫ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʝʚʳʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ. 

ʊʘʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʤʦʞʝʪ ʫʛʨʦʞʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʵʢʦʩʠʩʪʝʤʘʤ, ʥʦ ʠ ʟʜʦʨʦʚʴʶ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ (ʈʠʩ-7). 

ʃʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʆʆʇʊ ʠʛʨʘʶʪ 

ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʨʦʟʠʠ 

ʧʦʯʚʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ. 

ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʦʭʨʘʥʘ ʣʝʩʦʚ, ʚʳʨʫʙʢʘ ʜʝʨʝʚʴʝʚ 

ʠ ʚʳʧʘʩ ʩʢʦʪʘ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʧʨʦʮʝʩʩʳ 

ʵʨʦʟʠʠ. ʊʘʢʞʝ ʝʩʪʴ ʨʠʩʢ ʦʙʚʘʣʦʚ ʠ ʢʘʤʥʝʧʘʜʦʚ 

ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ- ʵʪʦ ʧʨʠʨʦʜʥʳʡ ʨʠʩʢ, ʥʦ 

ʤʦʞʝʪ ʫʩʫʛʫʙʣʷʪʴʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ.  

ɺ ɼʞʘʣʘʣ-ɸʙʘʩʜʩʢʦʡ ʦʙʣʘʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʦʧʘʩʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʦʙʚʘʣʳ, 

ʢʘʤʥʝʧʘʜʳ, ʦʩʦʙʝʥʥʦ ʚ ʛʦʨʥʳʭ ʟʦʥʘʭ. ʊʘʢʞʝ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʠʩʢʠ 

ʠ ʫʢʨʝʧʣʷʪʴ ʵʢʦʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ.  
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ʉʦʛʣʘʩʥʦ ʆɹʉɽ, ʚ ʨʝʛʠʦʥʝ ʚʳʷʚʣʝʥʳ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʙʘʨʴʝʨʳ ʜʣʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ 

ʘʜʘʧʪʘʮʠʝʡ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ. ʅʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʤʝʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʟʘʱʠʪʝ ʆʆʇʊ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʦʢʨʫʞʝʥʠʶ. 

ʆʩʥʦʚʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʆʆʇʊ ʩʚʷʟʘʥʳ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʢʣʶʯʘʷ ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʥʝʟʘʢʦʥʥʫʶ ʚʳʨʫʙʢʫ ʣʝʩʦʚ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʩʙʦʨʦʤ ʦʨʝʭʦʚ ʠ ʧʣʦʜʦʚ, ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʦʛʨʘʥʠʯʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ɹʠʢʠʨʦʚ ʐ.ɹ). ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʫʛʨʦʟʫ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʝʝ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ʅʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ 

ʯʨʝʟʤʝʨʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ, ʚʳʨʫʙʢʫ ʣʝʩʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʫʬʝʨʥʳʭ 

ʟʦʥʘʭ ʆʆʇʊ. ʕʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʦʜʷʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʵʨʦʟʠʠ ʧʦʯʚ ʠ ʫʭʫʜʰʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʈʘʟʨʳʚ ʧʨʠʨʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʪʘʢʞʝ ʤʦʞʝʪ ʥʘʨʫʰʘʪʴ 

ʤʠʛʨʘʮʠʶ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʧʫʣʷʮʠʡ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʛʦʨʥʳʭ ʭʨʝʙʪʘʭ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʣʝʚʳʝ ʤʝʪʦʜʳ. ʄʘʨʰʨʫʪʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ 

ʆʆʇʊ- ʟʘʧʦʚʝʜʥʠʢʠ, ʟʘʢʘʟʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ. ɺʠʟʫʘʣʴʥʳʡ ʫʯʝʪ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ, 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ. ʌʠʢʩʘʮʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ- ʚʳʧʘʩ ʩʢʦʪʘ, ʚʳʨʫʙʢʘ, ʤʫʩʦʨ, 

ʙʨʘʢʦʥʴʝʨʩʪʚʦ. ʆʪʙʦʨ ʧʨʦʙ ʧʦʯʚʳ, ʚʦʜʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʂʘʤʝʨʘʣʴʥʳʝ (ʘʥʘʣʠʪʠʯʝʩʢʠʝ) ʤʝʪʦʜʳ. ɸʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʦʨʛʘʥʦʚ. ʀʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʦʪʯʝʪʦʚ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ. ʉʨʘʚʥʝʥʠʝ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʆʆʇʊ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ɻʀʉ-ʤʝʪʦʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʄʦʥʠʪʦʨʠʥʛ ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ.ʆʮʝʥʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ. 

ʀʥʜʠʢʘʪʦʨʥʳʡ ʘʥʘʣʠʟ- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʠʜʦʚ ʢʘʢ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ʉʦʮʠʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʘʶʪ ʥʘʜ ʫʢʨʝʧʣʝʥʠʝʤ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʆʆʇʊ ʠ ʩʥʠʞʝʥʠʝʤ ʨʠʩʢʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ ʵʢʦʢʦʨʠʜʦʨʘ ʏʘʪʢʘʣ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʆʆʇʊ 

ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʜʝʡʩʪʚʠʝ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʩʚʷʟʘʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʆʆʇʊ ʚ ʨʘʤʢʘʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʜʦʣʞʥʦ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʠʣʝʥʠʶ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʭʦʟʦʚ ʊʦʢʪʦʛʫʣʴʩʢʦʛʦ, ʊʦʛʫʟ-ʊʦʨʦʫʩʢʦʛʦ ʠ ɸʢʩʳʡʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʧʨʦʚʝʜʝʥʘ ʧʦʩʘʜʢʘ ʮʝʥʥʳʭ ʣʝʩʥʳʭ ʧʦʨʦʜ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 300ʛʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʨʦʝʢʪ 

ʧʨʠʚʣʝʢ ʠ ʚʨʝʤʝʥʥʦ ʪʨʫʜʦʫʩʪʨʦʠʣ 50 ʯʝʣʦʚʝʢ ʠʟ ʯʠʩʣʘ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ, 

ʩʚʳʰʝ 200 ʪʳʩʷʯ ʩʝʷʥʮʝʚ ʛʨʝʮʢʦʛʦ ʦʨʝʭʘ, ʬʠʩʪʘʰʢʠ, ʣʠʩʪʚʝʥʥʠʮʳ, ʩʦʩʥʳ ʠ ʪʷʥʴ-ʰʘʥʴʩʢʦʡ ʝʣʠ 

ʧʦʧʦʣʥʠʣʠ ʣʝʩʥʦʡ ʬʦʥʜ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. 

ʃʝʩʭʦʟʳ ʊʦʢʪʦʛʫʣʴʩʢʦʛʦ, ʊʦʛʫʟ-ʊʦʨʦʫʩʢʦʛʦ ʠ ɸʢʩʳʡʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʦʣʫʯʠʣʠ ʤʘʪʝʨʠʘʣʳ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʦʛʨʘʞʜʝʥʠʡ ʚʦʢʨʫʛ ʪʝʨʨʠʪʦʨʠʡ ʥʦʚʳʭ ʣʝʩʦʧʦʩʘʜʦʢ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʫʩʪʘʥʦʚʣʝʥʘ ʦʛʨʘʜʘ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʥʘ ʧʣʦʱʘʜʠ 320ʛʘ. 

ɺ ʨʘʤʢʘʭ ʤʝʨ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʫʶʱʠʭ ʧʘʩʪʙʠʱ, ʧʠʣʦʪʥʳʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʳ- 

ɸʪʘʡʩʢʠʡ, ʂʦʢ-ʀʨʠʤʩʢʠʡ, ʂʳʟʳʣ-ʆʟʛʦʨʫʰʩʢʠʡ ʠ ʏʦʣʧʦʥ-ɸʪʠʥʩʢʠʡ ʘʡʳʣʥʳʝ ʘʡʤʘʢʠ 

ʧʦʣʫʯʠʣʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ 

ʠʟʫʯʝʥʠʝ ʛʝʦʙʦʪʘʥʠʢʠ ʤʝʩʪʥʦʩʪʠ. ɺ 2019 ʛʦʜʫ ʩʦʩʪʦʷʣʦʩʴ ʦʯʝʨʝʜʥʦʝ 6-ʝ ʟʘʩʝʜʘʥʠʝ 

ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʧʘʩʪʙʠʱʥʳʤ ʚʦʧʨʦʩʘʤ, ʧʦ ʠʪʦʛʘʤ ʢʦʪʦʨʦʛʦ ʙʳʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʩʝʤ ʧʘʩʪʙʠʱʥʳʤ ʢʦʤʠʪʝʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʠʣʦʪʥʳʤ, ʦʢʘʟʳʚʘʪʴ ʚʩʷʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʘʩʪʙʠʱʝ ʧʦʣʴʟʦʚʘʥʠʶ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʇʈʆʆʅ/ɻʕʌ. 

ɺʳʚʦʜʳ.  ʇʦʯʝʤʫ ʵʪʠ ʧʨʦʙʣʝʤʳ ʦʩʦʙʝʥʥʦ ʟʥʘʯʠʤʳ ʜʣʷ ʆʆʇʊ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʧʨʠʟʚʘʥʳ ʩʦʭʨʘʥʷʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʵʢʦʩʠʩʪʝʤʥʳʝ ʬʫʥʢʮʠʠ- ʚʦʜʘ, 

ʧʦʯʚʘ, ʢʣʠʤʘʪ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ. ʅʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ- 
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ʭʠʤʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʚʳʨʫʙʢʘ ʣʝʩʦʚ, ʵʨʦʟʠʷ ʠ ʜʨ. ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʘʢ çʫʙʝʞʠʱ 

ʧʨʠʨʦʜʳè ʩʥʠʞʘʝʪʩʷ. ʆʨʝʭʦʚʳʝ ʣʝʩʘ- ʦʜʠʥ ʠʟ ʪʠʧʠʯʥʳʭ ʵʢʦʩʠʩʪʝʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʝʛʠʦʥʘ- 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ, ʠ ʠʭ ʜʝʛʨʘʜʘʮʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʠ ʚʦʜʳ ʧʝʩʪʠʮʠʜʘʤʠ ʠ ʜʫʙʣʝʪʘʤʠ 

ʤʦʞʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʟʘ ʧʨʝʜʝʣʳ ʆʆʇʊ, ʚʣʠʷʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʟʝʤʣʠ ʠ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʘ ʪʘʢʞʝ ʫʛʨʦʞʘʝʪ ʟʜʦʨʦʚʴʶ ʣʶʜʝʡ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʨʠʩʢʠ, ʪʘʢʠʝ 

ʢʘʢ ʵʨʦʟʠʷ ʠ ʦʧʦʣʟʥʠ, ʦʩʦʙʝʥʥʦ ʦʧʘʩʥʳ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ʆʆʇʊ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʨʝʛʠʦʥʘ, ʚʳʩʪʫʧʘʷ ʚ 

ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʘʨʝʘʣʦʚ ʜʣʷ ʤʠʛʨʘʮʠʠ ʚʠʜʦʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ.  

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ɼʞʘʣʘʣ-ɸʙʘʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʟʘʛʨʷʟʥʝʥʠʝ, ʜʝʛʨʘʜʘʮʠʶ ʵʢʦʩʠʩʪʝʤ ʠ ʨʠʩʢʠ ʦʪ ʥʘʢʦʧʣʝʥʥʦʛʦ ʚʨʝʜʘ. ʀʭ 

ʨʝʰʝʥʠʝ ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛ, ʫʢʨʝʧʣʝʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʫʯʘʩʪʠʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʨʝʛʠʦʥʘ. 
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ʀʊʆɻʀ ʀɿʋʏɽʅʀʗ ʕʅʊʆʄʆʌɸʋʅʓ (ARTHROPODA , INSECTA)  

ɺ ɿɸʇɸɼʅʆʄ ʂɸɿɸʍʉʊɸʅɽ 

 

ʈ.ʍ. ʂʘʜʳʨʙʝʢʦʚ, ɸ.ʄ. ʊʣʝʧʧʘʝʚʘ, ɹ.ɺ. ɿʣʘʪʘʥʦʚ, ʉ.ɺ. ʊʠʪʦʚ 

 
ʈɻʇ ʥʘ ʇʍɺ çʀʥʩʪʠʪʫʪ ʟʦʦʣʦʛʠʠè ʂʅ ʄʅɺʆ ʈʂ; ʛ. ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ: 

 rustem.kadyrbekov@zool.kz; aizhan.tleppaeva@zool.kz  bor_zlat@mail.ru  sergey.titov@zool.kz 

 

ɸʥʥʦʪʘʮʠʷ: ʂʘʜʳʨʙʝʢʦʚ ʈ.ʍ., ʊʣʝʧʧʘʝʚʘ ɸ.ʄ., ɿʣʘʪʘʥʦʚ ɹ.ɺ., ʊʠʪʦʚ ʉ.ɺ. ʀʪʦʛʠ 
ʠʟʫʯʝʥʠʷ ʵʥʪʦʤʦʬʘʫʥʳ (Arthropoda, Insecta) ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

ɺ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʦʪʤʝʯʝʥʦ 2180 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʠʟ 11 

ʦʪʨʷʜʦʚ (Odonata, Orthoptera, Mantodea, Dermaptera, Phasmida, Hemiptera, Coleoptera, 

Lepidoptera, Hymenoptera, Diptera, Neuroptera), 119 ʩʝʤʝʡʩʪʚ ʠ 1061 ʨʦʜʘ. ɸʙʩʦʣʶʪʥʦ 

ʜʦʤʠʥʠʨʫʶʪ ʦʪʨʷʜʳ ʧʦʣʫʞʝʩʪʢʦʢʨʳʣʳʭ (Hemiptera), ʞʝʩʪʢʦʢʨʳʣʳʭ (Coleoptera) ʠ 

ʯʝʰʫʝʢʨʳʣʳʭ (Lepidoptera) ʥʘʩʝʢʦʤʳʭ. ʕʪʦ ʚʧʦʣʥʝ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʣʶʙʦʡ 

ʣʦʢʘʣʴʥʦʡ ʬʘʫʥʳ. ɺ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʥʘʩʝʢʦʤʳʭ ʂʘʟʘʭʩʪʘʥʘ ʜʣʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʦʜʷʪʩʷ 

18 ʚʠʜʦʚ: Anʘʭ imperator Leach, 1815 (Odonata, Aeschnidae), Bolivaria brachyptera Pallas, 1773 

(Mantodea, Mantidae), Saga pedo Pallas, 1771 (Orthoptera, Tettigoniidae), Porphyrophora 

polonica Linnaeus, 1758 (Hemiptera, Margarodidae), Calosoma (Callisthenes) reticulatus 

Fabricius, 1787 (Coleoptera, Carabidae), Lucanus cervus Linnaeus, 1758 (Coleoptera, Lucanidae), 

Dorcus parallelopipedus Linnaeus, 1758 (Coleoptera, Lucanidae), Bolboceras armiger Scopoli, 

1772 (Coleoptera, Geotrupidae), Cnemisus rufescens Motschulsky, 1868 (Coleoptera, 

Scarabaeidae), Haplosoma ordinatum Semenov, 1889 (Coleoptera, Scarabaeidae), Scolia maculata 

Drury, 1773 (Hymenoptera, Scoliidae), Scolia hirta Schrenk, 1781 (Hymenoptera, Scoliidae), 

Hoplitis (Megalosmia) fulva Eversmann, 1852 (Hymenoptera, Megachilidae), Zerynthia polyxena 

Denis ʝt Schiffermuller, 1775 (Lepidoptera, Papilionidae), Microzegris pyrothoe Eversmann, 1832 

(Lepidoptera, Pieridae), Scolitantides bavius Eversmann, 1832 (Lepidoptera, Lycaenidae), Philotes 

panope Eversmann, 1851 (Lepidoptera, Lycaenidae). ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʦʙʠʪʘʝʪ 60 ʵʥʜʝʤʠʯʥʳʭ 

ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 2,8 % ʦʪ ʚʳʷʚʣʝʥʥʦʡ ʬʘʫʥʳ. ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʵʥʜʝʤʠʯʥʳʡ 

ʨʦʜ ï Metopeuraphis Narzikulov et Smailova, 1975 (Hemiptera, Aphidomorpha). ʈʘʩʩʤʦʪʨʝʥʳ 

ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʵʥʪʦʤʦʬʘʫʥʳ ɿʘʧʘʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʘʩʝʢʦʤʳʝ, ʬʘʫʥʘ, ʵʥʜʝʤʠʢʠ, ʨʝʜʢʠʝ ʚʠʜʳ, ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, 

ɿʘʧʘʜʥʳʡ ʂʘʟʘʭʩʪʘʥ. 

 

ɸʥʥʦʪʘʮʠʷ: ɹʽʟʜʽϬ ʜʝʨʝʢʪʝʨʽʤʽʟ ʙʦʡʳʥʰʘ, ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥʜʘ ʞϸʥʜʽʢʪʝʨʜʽϬ 11 

ʪʦʙʳʥʘ (Odonata, Orthoptera, Mantodea, Dermaptera, Phasmida, Hemiptera, Coleoptera, 

Lepidoptera, Hymenoptera, Diptera, Neuroptera) ʞʘʪʘʪʳʥ 2180 ʪϮʨʽ, 119 ʪʫʳʩʪʘʩʳ ʞϸʥʝ 

1061 ʪϰϨʳʤʜʘʩʳ ʪʽʟʽʤʛʝ ʪʽʨʢʝʣʜʽ. ɸʡϨʳʥ ʙʘʩʳʤ ʪʦʧʪʘʨϤʘ ɾʘʨʪʳʣʘʡ ϨʘʪʪʳϨʘʥʘʪʪʳʣʘʨ 

(Hemiptera), ϨʘʪʪʳϨʘʥʘʪʪʳʣʘʨ (Coleoptera) ʞϸʥʝ ϨʘʙʳʨʰʘϨϨʘʥʘʪʪʳʣʘʨ (Lepidoptera) 

Ϻʢʽʣʜʝʨʽ ʙʦʣʜʳ. ɹϰʣ ð ʢʝʟ ʢʝʣʛʝʥ ʞʝʨʛʽʣʽʢʪʽ ʬʘʫʥʘϤʘ ʪϸʥ ʝʨʝʢʰʝʣʽʢ. ϧʘʟʘϨʩʪʘʥ ʞϸʥʜʽʢʪʝʨʜʽϬ 

ϧʳʟʳʣ ʢʽʪʘʙʳʥʜʘ ʦʩʳ ʘʡʤʘϨ Ϯʰʽʥ Anʘʭ imperator Leach, 1815 (Odonata, Aeschnidae), Bolivaria 

brachyptera Pallas, 1773 (Mantodea, Mantidae), Saga pedo Pallas, 1771 (Orthoptera, 

Tettigoniidae), Porphyrophora polonica Linnaeus, 1758 (Hemiptera, Margarodidae), Calosoma 

(Callisthenes) reticulatus Fabricius, 1787 (Coleoptera, Carabidae), Lucanus cervus Linnaeus, 1758 

(Coleoptera, Lucanidae), Dorcus parallelopipedus Linnaeus, 1758 (Coleoptera, Lucanidae), 

Bolboceras armiger Scopoli, 1772 (Coleoptera, Geotrupidae), Cnemisus rufescens Motschulsky, 

1868 (Coleoptera, Scarabaeidae), Haplosoma ordinatum Semenov, 1889 (Coleoptera, 

Scarabaeidae), Scolia maculata Drury, 1773 (Hymenoptera, Scoliidae), Scolia hirta Schrenk, 1781 

(Hymenoptera, Scoliidae), Hoplitis (Megalosmia) fulva Eversmann, 1852 (Hymenoptera, 
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Megachilidae), Zerynthia polyxena Denis ʝt Schiffermuller, 1775 (Lepidoptera, Papilionidae), 

Microzegris pyrothoe Eversmann, 1832 (Lepidoptera, Pieridae), Scolitantides bavius Eversmann, 

1832 (Lepidoptera, Lycaenidae), Philotes panope Eversmann, 1851 (Lepidoptera, Lycaenidae) - 18 

ʪϮʨ ʢʝʣʪʽʨʽʣʜʽ. ɹϰʣ ϺϬʽʨʜʝ ʞϸʥʜʽʢʪʝʨʜʽϬ 60 ʵʥʜʝʤʠʢ ʪϮʨʽ ʤʝʢʝʥʜʝʡʜʽ, ʙϰʣ ʘʥʳϨʪʘʣϤʘʥ 

ʬʘʫʥʘʥʳϬ 2,8%-ʳʥ Ϩϰʨʘʡʜʳ. ʉʦʥʜʘʡ-ʘϨ ʙʽʨ ʵʥʜʝʤʠʢ ʪϰϨʳʤʜʘʩ ʙʘʨ ð Metopeuraphis Narzikulov 

et Smailova, 1975 (Hemiptera, Aphidomorpha). ɹʘʪʳʩ ϧʘʟʘϨʩʪʘʥ ʵʥʪʦʤʦʬʘʫʥʘʩʳʥʳϬ 

ʙʠʦʣʦʛʠʷʣʳϨ ϸʨʪϮʨʣʽʣʽʛʽʥʝ ϸʩʝʨ ʝʪʝʪʽʥ ʰʝʢʪʝʫʰʽ ʬʘʢʪʦʨʣʘʨ Ϩʘʨʘʩʪʳʨʳʣʜʳ. 

ʂʽʣʪ ʩᴇʟʜʝʨ: ʞᴅʥʜʽʢʪʝʨ, ʬʘʫʥʘ, ʵʥʜʝʤʠʢ, ʰʝʢʪʝʫʰʽ ʬʘʢʪʦʨʣʘʨ, ɹʘʪʳʩ פʘʟʘץʩʪʘʥ 

 

Abstract. Kadyrbekov R.Kh., Tleppaeva A.M., Zlatanov B.V., Titov S.V. Results of the study of 

entomofauna (Arthropoda, Insecta) in Western Kazakhstan 

According to our data, 2,180 insect species from 11 orders (Odonata, Orthoptera, Mantodea, 

Dermaptera, Phasmida, Hemiptera, Coleoptera, Lepidoptera, Hymenoptera, Diptera, and 

Neuroptera), 119 families, and 1,061 genera have been recorded in Western Kazakhstan. The orders 

Hemiptera, Coleoptera, and Lepidoptera are absolutely dominant. This is a typical feature of any 

local fauna. 18 species: Anʘʭ imperator Leach, 1815 (Odonata, Aeschnidae), Bolivaria brachyptera 

Pallas, 1773 (Mantodea, Mantidae), Saga pedo Pallas, 1771 (Orthoptera, Tettigoniidae), 

Porphyrophora polonica Linnaeus, 1758 (Hemiptera, Margarodidae), Calosoma (Callisthenes) 

reticulatus Fabricius, 1787 (Coleoptera, Carabidae), Lucanus cervus Linnaeus, 1758 (Coleoptera, 

Lucanidae), Dorcus parallelopipedus Linnaeus, 1758 (Coleoptera, Lucanidae), Bolboceras armiger 

Scopoli, 1772 (Coleoptera, Geotrupidae), Cnemisus rufescens Motschulsky, 1868 (Coleoptera, 

Scarabaeidae), Haplosoma ordinatum Semenov, 1889 (Coleoptera, Scarabaeidae), Scolia maculata 

Drury, 1773 (Hymenoptera, Scoliidae), Scolia hirta Schrenk, 1781 (Hymenoptera, Scoliidae), 

Hoplitis (Megalosmia) fulva Eversmann, 1852 (Hymenoptera, Megachilidae), Zerynthia polyxena 

Denis ʝt Schiffermuller, 1775 (Lepidoptera, Papilionidae), Microzegris pyrothoe Eversmann, 1832 

(Lepidoptera, Pieridae), Scolitantides bavius Eversmann, 1832 (Lepidoptera, Lycaenidae), Philotes 

panope Eversmann, 1851 (Lepidoptera, Lycaenidae) on this territory are marked in Red Book of 

Insects of Kazakhstan. 60 endemic insect species are records for this region, accounting for 2.8% of 

the identified fauna. There is also an endemic genus: Metopeuraphis Narzikulov et Smailova, 1975 

(Hemiptera, Aphidomorpha). Limiting factors influencing the biodiversity of the entomofauna of 

Western Kazakhstan are discussed. 

Key words: insects, fauna, endemics, rare species, limiting factors, West Kazakhstan 

 

ɺʚʝʜʝʥʠʝ 

ɿʘʧʘʜʥʳʡ ʂʘʟʘʭʩʪʘʥ  ʦʙʰʠʨʥʳʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʝʛʠʦʥ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʷʪ 4 ʦʙʣʘʩʪʠ: ɸʪʳʨʘʫʩʢʘʷ, ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ɸʢʪʶʙʠʥʩʢʘʷ ʠ ʄʘʥʛʳʩʪʘʫʩʢʘʷ. ʈʝʛʠʦʥ ʛʨʘʥʠʯʠʪ ʥʘ ʩʝʚʝʨʝ ʩ ʈʦʩʩʠʝʡ, ʘ ʥʘ ʶʛʝ 

ð ʩ ʨʝʩʧʫʙʣʠʢʘʤʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʊʫʨʢʤʝʥʠʩʪʘʥ, ʥʘ ʟʘʧʘʜʝ ʦʤʳʚʘʝʪʩʷ ʂʘʩʧʠʡʩʢʠʤ ʤʦʨʝʤ, ʘ ʥʘ 

ʚʦʩʪʦʢʝ ʛʨʘʥʠʯʠʪ ʩ ʂʦʩʪʘʥʘʡʩʢʦʡ, ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʠ ʦʙʣʘʩʪʴʶ ʋʣʳʪʘʫ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ: 736 241 ʢʤĮ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ 

ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʟʘʥʠʤʘʝʪ ʟʦʥʘ ʧʫʩʪʳʥʴ, ʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʝʪ ʩʫʭʦʩʪʝʧʥʘʷ ʟʦʥʘ. 

ɽʩʪʴ ʪʘʢʞʝ ʘʨʠʜʥʳʝ ʥʠʟʢʦʛʦʨʴʷ: ʛʦʨʳ ɸʢʪʘʫ, ɸʢʪʦʣʘʛʘʡ, ʄʫʛʘʣʞʘʨʳ ʠ ʂʘʨʘʪʘʫ. 

ʀʥʪʨʘʟʦʥʘʣʴʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʷʚʣʷʶʪʩʷ ʨʝʯʥʳʝ ʧʦʡʤʳ (ɾʝʤ, ʀʨʛʠʟ, ʀʣʝʢ, ʂʘʨʛʘʣʳ, ʋʨʘʣ) 

ʠ ʩʦʣʦʥʯʘʢʠ ʩ ʩʦʣʦʥʮʘʤʠ. ʅʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʩʦʣʦʥʯʘʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ɸʪʳʨʘʫʩʢʫʶ 

ʦʙʣʘʩʪʴ. 

ʇʦʣʥʳʭ ʦʙʟʦʨʦʚ ʥʘʩʝʢʦʤʳʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʥʝʪ. ʇʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʩʝʢʦʤʳʭ 

ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʧʨʠʚʝʜʝʥʳ ʉ.ʄ ɾʫʨʘʚʣʝʚʳʤ [ɾʫʨʘʚʣʝʚ, 1914 ʘ, ʙ] ʇʝʨʚʳʝ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʦʩʣʝʜʥʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʘʫʥʝ ʥʘʩʝʢʦʤʳʭ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʣʘʙʦʨʘʪʦʨʠʝʡ ʵʥʪʦʤʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ ɸʅ ʂʘʟʘʭʩʢʦʡ ʉʉʈ ʚ 1969ï1974 ʛʛ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʥʘʤ ʥʝ ʫʜʘʣʦʩʴ ʥʘʡʪʠ ʚʩʝʭ ʪʦʤʦʚ ʪʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ 

ʠʤʝʶʱʠʝʩʷ ʫ ʥʘʩ ʚ ʥʘʣʠʯʠʠ ʪʦʤʘ ʧʦ ʨʘʚʥʦʢʨʳʣʦʤ (Insecta, Homoptera) ʠ ʯʝʰʫʝʢʨʳʣʳʤ 

(Insecta, Lepidoptera) ʥʘʩʝʢʦʤʳʤ [ɸʡʙʘʩʦʚ ʠ ʜʨ., 1974].  
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ɼʘʥʥʳʝ ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʥʘʩʝʢʦʤʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʠʤʝʶʪʩʷ ʚ 

ʤʦʥʦʛʨʘʬʠʷʭ ʧʦ ʪʣʷʤ (Hemiptera, Aphidomorpha) [ʂʘʜʳʨʙʝʢʦʚ, 2017], ʮʠʢʘʜʦʚʳʤ [ʄʠʪʷʝʚ, 

1974, 2002], ʞʫʢʘʤ-ʣʠʩʪʦʝʜʘʤ (Coleoptera, Chrysomelidae) [ʃʦʧʘʪʠʥ, ʂʫʣʝʥʦʚʘ, 1986], 

ʧʣʘʩʪʠʥʯʘʪʦʫʩʳʤ ʞʫʢʘʤ (Coleoptera, Scarabaidae) [ʅʠʢʦʣʘʝʚ, 1987], ʞʫʢʘʤ-ʜʝʥʜʨʦʬʘʛʘʤ 

(Coleoptera, Buprestidae, Cerambycidae) [ʂʦʩʪʠʥ, 1973] ʠ ʙʫʣʘʚʦʫʩʳʤ ʯʝʰʫʝʢʨʳʣʳʤ 

(Lepidoptera, Rhopalocera) [Zhdanko, 2005] ʂʘʟʘʭʩʪʘʥʘ.  

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʦʙʟʦʨʳ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʛʨʫʧʧ ʥʘʩʝʢʦʤʳʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ɿʘʧʘʜʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ [ɹʦʞʢʦ ʠ ʜʨ., 1971; ɻʦʨʙʫʥʦʚ, 2011; ɻʦʨʙʫʥʦʚ, ʄʫʭʘʥʦʚ, 

2009; ʂʘʜʳʨʙʝʢʦʚ, 2003, 2004 ʘ, ʙ, 2009, 2011, 2021; ʂʘʜʳʨʙʝʢʦʚ, ʂʘʟʝʥʘʩ, 2009; ʂʘʜʳʨʙʝʢʦʚ, 

ʊʣʝʧʧʘʝʚʘ, 2004; ʃʝʨ, 1964; ʅʠʢʦʣʘʝʚ ʠ ʜʨ., 2009; ʈʦʤʘʜʠʥʘ, 1954; ʉʘʨʘʝʚ ʠ ʜʨ., 2003; 

ʉʤʘʠʣʦʚʘ, 1974; ʊʣʝʧʧʘʝʚʘ, 2009, 2012; ʐʘʧʦʰʥʠʢʦʚ, 1952; ʏʝʪʚʝʨʠʢʦʚ, 1906]. ʉʚʝʜʝʥʠʷ ʦʙ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ ʥʘʩʝʢʦʤʳʭ, ʥʘʡʜʝʥʥʳʭ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ, ʩʦʜʝʨʞʘʪʩʷ ʚ ʮʝʣʦʤ ʨʷʜʝ 

ʩʪʘʪʝʡ [ʀʚʘʥʦʚʩʢʘʷ, 1960; ʀʛʥʘʪʴʝʚ, ɿʦʣʦʪʫʭʠʥ, 2005; ʂʘʜʳʨʙʝʢʦʚ, 2002; Kadyrbekov, 2003, 

2004, 2014 a, b, 2022; ʂʫʤʘʢʦʚ, ʂʦʨʰʫʥʦʚ, 1979; ʄʝʣʴʜʝʙʝʢʦʚ ʠ ʜʨ., 2009; ʄʦʨʛʫʥ, 2003; 

ʇʣʘʚʠʣʴʱʠʢʦʚ, 1958; ʉʤʘʠʣʦʚʘ, 1980; Anikin et al., 2000; Jendek, Grebennikov, 2011; Obydov, 

1998]. ʅʘʢʦʥʝʮ, ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʠʩʘʥʠʡ ʥʦʚʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, 

ʥʘʡʜʝʥʥʳʭ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ [ɸʙʨʘʤʦʚ, 2015; ʂʘʣʘʰʷʥ, ɺʦʣʢʦʚʠʯ, 2023; Danilevsky, 

2001, 2012; Kabak, Solodovnikov, 2016] 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʋʯʝʪ ʥʘʩʝʢʦʤʳʭ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʘʥʦʚʢʠ ʧʦʯʚʝʥʥʳʭ ʣʦʚʫʰʝʢ ɹʘʨʙʝʨʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʤʝʪʦʜʘ ʢʦʰʝʥʠʷ ʩʘʯʢʦʤ, ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʪʨʘʥʩʝʢʪʘʤ ʰʠʨʠʥʦʡ 3 

ʤʝʪʨʘ, çʩʪʨʷʭʠʚʘʥʠʷè ʩ ʜʝʨʝʚʴʝʚ ʥʘ ʧʦʜʩʪʝʣʝʥʥʳʡ ʪʝʥʪ, ʧʨʠʚʣʝʯʝʥʠʷ ʥʦʯʥʳʭ ʚʠʜʦʚ 

ʠʩʪʦʯʥʠʢʘʤʠ ʩʚʝʪʘ [ɻʦʣʫʙ ʠ ʜʨ., 2012; ʇʘʣʠʡ, 1970; ʌʘʩʫʣʘʪʠ, 1971]. 

ʂʨʦʤʝ ʨʘʙʦʪʳ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʤʳ ʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʘʤʠ, 

ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʈɻʇ çʀʥʩʪʠʪʫʪ ʟʦʦʣʦʛʠʠè ʂʅ ʄʅɺʆ ʈʂ. 

ʊʘʢʩʦʥʦʤʠʶ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʦʪʯʝʪʝ ʥʘʩʝʢʦʤʳʭ, ʤ  r ʚʳʚʝʨʷʣʠ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʠ 

ʢʘʪʘʣʦʛʘʤ [ʆʧʨʝʜʝʣʠʪʝʣʴ ʥʘʩʝʢʦʤʳʭ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ, 1964, 1965, 1986; Catalogue of 

Palearctic Coleoptera, 2003, 2004, 2006, 2010; Fibiger, 1990; Fibiger et al., 2007, 2009, 2010; Goater 

et al., 2003]. 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2024-25 ʛʛ. ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 2180 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʠʟ 11 ʦʪʨʷʜʦʚ (Odonata, Orthoptera, Mantodea, Dermaptera, 

Phasmida, Hemiptera, Coleoptera, Lepidoptera, Hymenoptera, Diptera, Neuroptera), 119 ʩʝʤʝʡʩʪʚ 

ʠ 1061 ʨʦʜʘ (ʊʘʙʣʠʮʘ 1). 

 

ʊʘʙʣʠʮʘ 1. ï ʉʦʦʪʥʦʰʝʥʠʝ ʧʦ ʦʪʨʷʜʘʤ ʢʦʣʠʯʝʩʪʚʘ ʩʝʤʝʡʩʪʚ, ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʚ 

ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

 

ʆʪʨʷʜʳ ʉʝʤʝʡʩʪʚʘ ʈʦʜʳ ɺʠʜʳ 

Odonata 3 5 6 

Orthoptera 9 38 48 

Mantodea 2 3 3 

Dermaptera 2 2 2 

Phasmida 1 1 1 

Hemiptera 38 359 799 

Coleoptera 32 243 453 

Lepidoptera 14 324 690 

Hymenoptera 9 41 91 

Diptera 7 43 85 

Neuroptera 2 2 2 

ʀʪʦʛʦ 119 1061 2180 
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ʀʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʚʠʜʥʦ, ʯʪʦ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʘʙʩʦʣʶʪʥʦ 

ʜʦʤʠʥʠʨʫʶʪ ʦʪʨʷʜʳ ʧʦʣʫʞʝʩʪʢʦʢʨʳʣʳʭ (Hemiptera), ʞʝʩʪʢʦʢʨʳʣʳʭ (Coleoptera) ʠ 

ʯʝʰʫʝʢʨʳʣʳʭ (Lepidoptera) ʥʘʩʝʢʦʤʳʭ. ʕʪʦ ʚʧʦʣʥʝ ʭʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʣʶʙʦʡ 

ʣʦʢʘʣʴʥʦʡ ʬʘʫʥʳ. 

ɺ ʂʨʘʩʥʦʡ ʢʥʠʛʝ ʥʘʩʝʢʦʤʳʭ ʂʘʟʘʭʩʪʘʥʘ [ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʂʘʟʘʭʩʪʘʥʘ, 2006] ʜʣʷ ɿʘʧʘʜʥʦʛʦ 

ʂʘʟʘʭʩʪʘʥʘ ʧʨʠʚʦʜʷʪʩʷ 18 ʚʠʜʦʚ ʠʟ ʦʪʨʷʜʦʚ Odonata (Anʘʭ imperator Leach, 1815), Mantodea 

(Bolivaria brachyptera Pallas, 1773), Orthoptera (Saga pedo Pallas, 1771, Ceraeocercus fuscipennis 

Uvarov, 1910), Hemiptera (Porphyrophora polonica Linnaeus, 1758), Coleoptera (Calosoma 

(Callisthenes) reticulatus Fabricius, 1787, Lucanus cervus Linnaeus, 1758, Dorcus parallelopipedus 

Linnaeus, 1758, Bolboceras armiger Scopoli, 1772, Cnemisus rufescens Motschulsky, 1868, 

Haplosoma ordinatum Semenov, 1889), Hymenoptera (Scolia maculata Drury, 1773, Scolia hirta 

Schrenk, 1781, Hoplitis (Megalosmia) fulva Eversmann, 1852), Lepidoptera (Zerynthia polyxena 

Denis ʝt Schiffermuller, 1775, Microzegris pyrothoe Eversmann, 1832, Scolitantides bavius 

Eversmann, 1832, Philotes panope Eversmann, 1851).  

ʏʝʪʳʨʝ ʚʠʜʘ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ: Lucanus cervus, Dorcus parallelopipedus, Bolboceras armiger 

Philotes panope ï ʦʪʤʝʯʘʣʠʩʴ ʚ ʂʘʟʘʭʩʪʘʥʝ ʪʦʣʴʢʦ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ. ʊʝʤʥʦʢʨʳʣʳʡ ʂʫʟʥʝʯʠʢ 

(Ceraeocercus fuscipermis) ʥʝ ʙʳʣ ʠʟʚʝʩʪʝʥ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. ʆʥ ʥʘʡʜʝʥ ʥʘʤʠ ʩʦʚʩʝʤ 

ʥʝʜʘʚʥʦ (2008 ʛ.) ʚ ʄʘʥʛʠʩʪʘʫʩʢʦʤ ʂʘʨʘʪʘʫ 

ɺ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʦʙʠʪʘʝʪ 60 ʚʠʜʦʚ ʵʥʜʝʤʠʯʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠʟ ʦʪʨʷʜʦʚ Hemiptera  

16 ʚʠʜʦʚ (Protaphis chondrillae (Mordvilko, Tarbinsky et Plaviltchikov, 1948), Xerobion 

desertorum Kadyrbekov, 2014, Brachyunguis tigrochaudus Kadyrbekov, 2014, B. shaposhnikovi 

(Ivanovskaja, 1960), Chaitaphis shaposhnikovi Kadyrbekov, 2002, Staticobium suffruticosum 

Kadyrbekov, 2003, Metopeuraphis atriplicis Narzikulov et Smailova, 1975, Macrosiphoniella 

(Macrosiphoniella) sarmatica Kadyrbekov, Tleppaeva et Kolov, 2022, Agallia mangyschlaki 

Mitijaev, 1969, A. urdensis Mitiajev, 1975, Chlidochrus mitijaevi Emelijanov, 1962, Achetica 

halocnemi Emelijanov, 1964, Neoaliturus argillaceus Mitiajev, 1975 Handianus fartilis Mitiajev, 

1975, Pentastridius ovatus (Metcalf, 1955), Falcidiopsis kirgisorum Kusnetzov, 1930; Coleoptera ï 

36 ʪʘʢʩʦʥʦʚ (Dorcadion glycyrrhizae androsovi Suvorov, 1909, D. glycyrrhizae chuvilini 

Danilevsky, 2012, D. glycyrrhizae dalilae Kadyrbekov, 2004, D. glycyrrhizae dostojevskii Semenov, 

1899, D. glycyrrhizae dubianskii B. Jakovlev, 1906, D. glycyrrhizae eugeniae Abramov, 2015, D. 

glycyrrhizae fedorenkoi Danilevsky, 2001, D. glycyrrhizae glycyrrhizae (Pallas, 1774), D. 

glycyrrhizae inderiensis Suvorov, 1911, D. glycyrrhizae murati Danilevsky, 2013, D. glycyrrhizae 

uvarovi Suvorov, 1911, D. glycyrrhizae striatum Goeze, 1777, Psilotarsus brachypterus hemipterus 

Motschulsky, 1845, Cortodera villosa aktolagaica Miroshnikov, 2007, Vadonia bipunctata urdensis 

Danilevsky, 2014, Sphenoptera epistomalis Obenberger, 1927, Calasoma panderi Fischer von 

Waldheim, 1822, Pseudotaphoxenus kazakhstanicus Kabak et Solodovnikov, 2016, Pachybrachys 

kazakhstanicus Lopatin, 1974, Telyterotarsus regeli bergi Jacobson, Chrysolina turgaica Jacobson, 

1910, Psylliodes rhaica Jacobson, 1922, Lethrus cephalotes (Pallas, 1771), L. lamillifer Nikolajev, 

1976, L. aequidentatus Nikolajev, 1968, L. dostojevskii Semenov, 1899, L. mugodzharicus Nikolajev, 

1987, Cnemisus rufescens Motschulsky, 1868, Aphodius aralicus Nikolajev, 1979, Achranoxia 

expallida (Semenov, 1935), Adoretops plexus (Zoubkov, 1833), Chioneosoma astrachanica 

Semenov, 1902, C. kazakorum Semenov, 1902, C. obengergeri Semenov et. Medvedev, 1936, C. 

rimskii Semenov et. Medvedev, 1936, C. aralense Semenov et. Medvedev, 1936), Lepidoptera ) ï 8 

(Rhymnaria kazakhstana kazakhstana (Lukhtanov, 1990), Rhymnaria kazakhstana karaliusi Zhdanko 

et Churkin, 2001, Athamantia athamantis (Eversman, 1854), Paleophilotes panope (Eversman, 

1854), Plebejus bergi Kusnetzov, 1908, Chelis pardalina (Püngeler, 1898), Drasteria indecora (John, 

1910), Brachygalea leptographa Ronkay et Gyulai, 1997.  

ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʵʥʜʝʤʠʯʥʳʡ ʨʦʜ ï Metopeuraphis Narzikulov et Smailova, 1975 (Hemiptera, 

Aphidomorpha). ʋʨʦʚʝʥʴ ʵʥʜʝʤʠʟʤʘ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʵʥʪʦʤʦʬʘʫʥʳ ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ 

ʩʦʩʪʘʚʣʷʝʪ 2,8 % ʦʪ ʚʩʝʡ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʬʘʫʥʳ. 
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ɺ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʦʙʥʘʨʫʞʝʥ ʦʜʠʥ ʢʘʨʘʥʪʠʥʥʳʡ ʚʠʜ  ʫʟʙʝʢʩʢʠʡ ʫʩʘʯ (Aeolesthes 

sarta). ʕʪʦ  ʟʣʦʩʪʥʳʡ ʚʨʝʜʠʪʝʣʴ ʪʦʧʦʣʝʡ (Populus alba, P. euphratica, P. nigra, P. tallasica, P. 

pruinosa) ʚ ʛʦʨʦʜʩʢʠʭ ʥʘʩʘʞʜʝʥʠʷʭ ʊʫʨʢʝʩʪʘʥʩʢʦʡ ʠ ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʝʡ (ɾʫʘʣʠʥʩʢʠʡ 

ʨʘʡʦʥ). ɺ ʩʚʷʟʠ ʩ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʵʪʦʪ ʚʠʜ ʟʘ 30 ʣʝʪ ʧʨʦʜʚʠʥʫʣʩʷ ʦʪ ʛʦʨʦʜʘ ʏʠʤʢʝʥʪʘ, ʜʦ 

ʭʨʝʙʪʘ ʉʳʨʜʘʨʴʠʥʩʢʠʡ ʂʘʨʘʪʘʫ (ʛ. ʂʝʥʪʘʫ) ʠ ɾʫʘʣʠʥʩʢʦʛʦ (ʧ. ʄʦʤʳʰʫʣʳ) ʨʘʡʦʥʘ 

ɾʘʤʙʳʣʩʢʦʡ ʦʙʣʘʩʪʠ. ɽʩʪʴ ʦʧʘʩʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʚʦʩʪʦʢ ʜʦ ʛ. ʊʘʨʘʟʘ ʠ ʜʘʣʝʝ 

ʧʦ ʪʨʘʩʩʝ ʚ ʩʪʦʨʦʥʫ ɸʣʤʘʪʳ. ɺʠʜʠʤʦ, ʦʙʥʘʨʫʞʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚ ʛʦʨʦʜʝ ɸʢʪʘʫ ʩʚʷʟʘʥʦ ʥʝ ʩ 

ʟʘʚʦʟʦʤ ʩ ʜʨʦʚʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʪʦʧʦʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ ʧʦʨʦʜʦʡ ʜʝʨʝʚʴʝʚ, ʘ ʩ ʝʛʦ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʜʚʠʞʝʥʠʝʤ ʠʟ ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʧʦ ʤʝʩʪʘʤ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʪʫʨʘʥʛʦʚʳʭ ʪʦʧʦʣʝʡ 

(P. euphratica, P. pruinosa). 

Aeolesthes sarta (Solsky, 1871) ï ʫʟʙʝʢʩʢʠʡ ʠʣʠ ʛʦʨʦʜʩʢʦʡ ʫʩʘʯ 

ʃʠʯʠʥʢʘ ʞʠʚʝʪ ʚ ʜʨʝʚʝʩʠʥʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʦʧʦʣʷ (Populus spp.). ɻʝʥʝʨʘʮʠʷ 

ʪʨʝʭʛʦʜʠʯʥʘʷ. ʀʤʘʛʦ ʘʢʪʠʚʥʳ ʚ ʠʶʥʝ-ʠʶʣʝ. ɺ 2018 ʛ. ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ 

ʛ. ɸʢʪʘʫ (ʄʘʥʛʠʩʪʘʫʩʢʘʷ ʦʙʣʘʩʪʴ). ʏʠʩʣʝʥʥʦʩʪʴ ʥʝ ʠʟʫʯʝʥʘ. ʆʧʘʩʥʳʡ ʢʘʨʘʥʪʠʥʥʳʡ ʚʠʜ, 

ʥʝʜʘʚʥʦ ʦʪʤʝʯʝʥʥʳʡ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʘʩʝʢʦʤʳʭ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ.  

ʆʩʥʦʚʥʦʡ ʫʛʨʦʟʦʡ, ʣʠʤʠʪʠʨʫʶʱʝʡ ʙʣʘʛʦʧʦʣʫʯʠʝ ʧʦʧʫʣʷʮʠʡ ʩʫʧʨʘʣʠʪʦʨʘʣʴʥʳʭ 

ʥʘʩʝʢʦʤʳʭ, ʷʚʣʷʝʪʩʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʦʜʥʳʭ ʘʨʪʝʨʠʡ ʨʝʛʠʦʥʘ. ʇʨʠ ʥʳʥʝʰʥʝʤ ʩʠʣʴʥʦ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʤ ʩʪʦʢʝ ʨʝʢʠ ʋʨʘʣ ʝʩʪʴ ʫʛʨʦʟʘ ʚʳʩʳʭʘʥʠʷ ʠʤʝʶʱʠʭʩʷ ʧʨʦʪʦʢ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʧʦʪʝʨʝ ʥʳʥʝʰʥʝʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʝʢʦʤʳʭ, ʥʘʩʝʣʷʶʱʠʭ ʧʦʡʤʝʥʥʳʝ ʣʝʩʘ. ʕʪʦ 

ʢʘʩʘʝʪʩʷ ʠ ʜʨʫʛʠʭ ʨʝʢ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ (ɾʝʤ, ʀʨʛʠʟ, ʀʣʝʢ, ʂʘʨʛʘʣʳ, ʊʝʤʠʨ, ʊʦʨʛʘʡ). 

ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʢʦʩʥʝʪʩʷ ʩʪʝʥʦʙʠʦʥʪʥʳʭ ʚʠʜʦʚ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʳ ʝʞʝʛʦʜʥʳʝ ʧʦʧʫʩʢʠ ʚʦʜʳ ʩ ʠʤʝʶʱʠʭʩʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱ.  

ɼʨʫʛʠʤʠ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʧʦʡʤʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʜʣʠʪʝʣʴʥʳʝ 

ʟʘʩʫʭʠ ʠ ʦʙʰʠʨʥʳʝ ʧʦʞʘʨʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʠʣʴʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʧʦʪʝʨʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʅʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʠ 

ʦ ʧʝʨʝʚʳʧʘʩʝ, ʢʦʪʦʨʳʡ ʚ ʥʳʥʝʰʥʠʝ ʚʨʝʤʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʧʦʡʤʝ ʨʝʢ, ʨʘʥʥʝʤ 

ʩʝʥʦʢʦʰʝʥʠʠ, ʧʨʠʚʦʜʷʱʝʤ ʢ ʧʦʪʝʨʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ, ʠ ʥʝ 

ʨʝʛʫʣʠʨʫʝʤʳʭ ʤʝʩʪʘʭ ʚʦʜʦʧʦʷ ʩʢʦʪʘ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʜʝʛʨʘʜʘʮʠʠ ʙʝʨʝʛʦʚʦʡ ʢʨʦʤʢʠ ʠ 

ʧʦʩʪʫʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʫ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʪʫʨʠʟʤ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʟʘʭʣʘʤʣʝʥʠʶ ʤʝʩʪ ʦʪʜʳʭʘ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʪʭʦʜʘʤʠ, 

ʚʦʟʤʦʞʥʳʤ ʧʦʞʘʨʘʤ ʠ ʚʳʨʫʙʢʘʤ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʇʨʠ ʥʳʥʝʰʥʝʡ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ʚʦʜʦʩʪʦʢʘ ʋʨʘʣʘ ʙʫʜʝʪ ʠʜʪʠ ʩ ʥʘʨʘʩʪʘʶʱʝʡ 

ʙʳʩʪʨʦʪʦʡ ʜʝʛʨʘʜʘʮʠʷ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩʦ ʩʤʝʥʦʡ ʣʝʩʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʢʫʩʪʘʨʥʠʢʦʚʦ-

ʣʫʛʦʚʫʶ ʩ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʤʠ ʜʝʨʝʚʴʷʤʠ, ʚʣʘʞʥʦ ʣʫʛʦʚʦʡ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʩʫʭʦ ʣʫʛʦʚʫʶ, ʘ ʩʫʭʦ 

ʣʫʛʦʚʦʡ ʥʘ ʛʘʣʦʬʠʪʥʫʶ. ʂʩʪʘʪʠ, ʵʪʦ ʫʞʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ʋʨʘʣ ʚ ʧʨʝʜʝʣʘʭ 

ɸʪʳʨʘʫʩʢʦʛʦ ʨʘʡʦʥʘ ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʫʛʨʦʟʳ, ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʡʤʝʥʥʦʡ ʵʢʦʩʠʩʪʝʤʝ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ 

ʧʣʦʱʘʜʠ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʟʘʥʠʤʘʶʪ ʧʫʩʪʳʥʠ ʠ ʩʫʭʠʝ ʩʪʝʧʠ, ʚʳʩʦʢʠ ʪʘʢʞʝ ʧʣʦʱʘʜʠ 

ʩʦʣʦʥʮʦʚ ʠ ʩʦʣʦʥʯʘʢʦʚ, ʢʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ ʪʘʢʞʝ ʘʨʠʜʥʳʝ ʥʠʟʢʦʛʦʨʴʷ. 

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʵʪʠ ʵʢʦʩʠʩʪʝʤʳ ʚ ʧʣʘʥʝ ʠʭ ʫʷʟʚʠʤʦʩʪʠ ʧʨʠ ʚʣʠʷʥʠʠ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʮʝʥʠʤ ʠʭ ʫʷʟʚʠʤʦʩʪʴ ʧʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ. 

ɿʦʥʘ ʧʫʩʪʳʥʴ. ʇʫʩʪʳʥʠ, ʙʣʘʛʦʜʘʨʷ ʨʘʟʨʝʞʝʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʦʙʠʪʘʶʱʠʭ ʚ ʥʠʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʢ ʚʣʘʛʦʜʝʬʠʮʠʪʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʠ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʠʨʦʜʥʦʡ 

ʵʢʦʩʠʩʪʝʤʦʡ. ʇʦʞʘʨʳ ʥʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʙʦʣʴʰʦʛʦ ʫʨʦʥʘ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʝ ʠʟ-ʟʘ ʨʘʟʦʤʢʥʫʪʦʩʪʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʪʘʢʞʝ ʦʥʘ ʫʩʪʦʡʯʠʚʘ ʢ ʟʘʩʫʭʝ. ʇʦʵʪʦʤʫ ʵʥʪʦʤʦʬʘʫʥʝ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ 

ʠ ʚ ʥʘʩʪʦʷʱʝʤ, ʠ ʚ ʙʫʜʫʱʝʤ ʥʝ ʛʨʦʟʠʪ ʩʝʨʴʝʟʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʝʝ ʩʪʨʫʢʪʫʨʳ. ɽʜʠʥʩʪʚʝʥʥʦʡ 

ʩʝʨʴʝʟʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʫʛʨʦʟʦʡ ʜʣʷ ʧʫʩʪʳʥʴ ʷʚʣʷʝʪʩʷ ʧʝʨʝʚʳʧʘʩ, ʥʦ ʦʥ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʣʴʢʦ 



99 
 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʇʦ ʧʷʪʠʙʘʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ, ʤʦʞʥʦ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʝ 

ʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʦʚ. 

ʇʦʡʤʝʥʥʳʝ ʣʝʩʘ. ʆʙ ʦʩʥʦʚʥʳʭ ʫʛʨʦʟʘʭ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ ʤ ʫʞʝ ʛʦʚʦʨʠʣʠ ʚʳʰʝ. ʕʪʘ 

ʵʢʦʩʠʩʪʝʤʘ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʙʦʛʘʪʦʡ ʚ ʧʣʘʥʝ ʚʠʜʦʚʦʛʦ ʠ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʝʣʷʶʱʠʭ ʝʝ ʥʘʩʝʢʦʤʳʭ. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʥʘʭʦʞʜʝʥʠʝ 

ʵʪʠʭ ʣʝʩʦʚ ʚ ʢʨʘʡʥʝ ʟʘʩʫʰʣʠʚʦʡ ʟʦʥʝ, ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʠʭ ʦʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʛʦ ʩʝʨʴʝʟʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʧʦʞʘʨʦʚ, ʟʘʩʫʭʠ, ʚʳʩʳʭʘʥʠʷ ʨʝʢ ʤʳ ʤʦʞʝʤ ʩʜʝʣʘʪʴ 

ʧʨʦʛʥʦʟ, ʯʪʦ ʧʨʠ ʩʝʨʴʝʟʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʘʪʘʩʪʨʦʬʝ ʵʪʘ ʵʢʦʩʠʩʪʝʤʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ 

ʥʘʩʝʢʦʤʳʝ ʥʘʩʝʣʷʶɦ ʠʝ ʝʝ, ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʜʝʛʨʘʜʠʨʦʚʘʪʴ. ʇʦ ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ, 

ʤʦʞʥʦ ʜʘʪʴ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʝ ʪʦʣʴʢʦ 2 ʙʘʣʘ ʠ ʦʪʥʝʩʪʠ ʝʝ ʢ çʢʨʘʩʥʦʡè ʟʦʥʝ. 

ʂʫʩʪʘʨʥʠʢʦʚʳʝ ʩʪʝʧʠ. ʕʪʘ ʵʢʦʩʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʜʥʦʡ ʠʟ ʩʘʤrʭ ʙʦʛʘʪʳʭ ʚ 

ʦʪʥʦʰʝʥʠʠ ʵʥʪʦʤʦʬʘʫʥʳ. ʈʘʚʥʠʥʥʳʝ ʩʪʝʧʠ ʩʧʦʩʦʙʥʳ ʚʳʥʝʩʪʠ ʣʦʢʘʣʴʥʳʝ, ʥʦ ʥʝ ʤʘʩʰʪʘʙʥʳʝ 

ʧʦʞʘʨʳ, ʢʦʛʜʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʢʨʦʤʝ ʩʘʤʳʭ ʤʦʙʠʣʴʥʳʭ, ʧʦʛʠʙʘʝʪ ʠ ʧʨʝʞʥʠʡ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦʣʛʠʝ ʛʦʜʳ. ɺʣʠʷʝʪ ʥʘ ʪʘʢʠʝ ʩʪʝʧʠ ʠ ʧʝʨʝʚʳʧʘʩ, ʦʜʥʘʢʦ ʚ 

ʥʳʥʝʰʥʠʝ ʚʨʝʤʝʥʘ ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʪʫʧʘʝʪ ʩʦʚʝʪʩʢʦʤʫ ʧʝʨʠʦʜʫ. ʉʝʡʯʘʩ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʝʚʳʧʘʩ ʠʤʝʝʪʩʷ ʚʦʟʣʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʛʜʝ ʩʪʝʧʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʜʝʛʨʘʜʠʨʦʚʘʥʳ, ʘ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʥʘʩʝʢʦʤʳʭ ʢʨʘʡʥʝ ʙʝʜʝʥ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ 

ʥʝʤʥʦʛʠʭ, ʩʧʦʩʦʙʥʳʭ ʚʳʞʠʪʴ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʵʚʨʠʙʠʦʥʪʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʙʳʚʘʝʪ ʢʨʘʡʥʝ 

ʚʳʩʦʢʦʡ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʤʝʨʝʥʥʳʡ ʚʳʧʘʩ ʩʢʦʪʘ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʩʦʩʪʦʷʥʠʠ ʩʪʝʧʥʦʡ ʵʥʪʦʤʦʬʘʫʥʳ. ɺʣʠʷʶʪ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʪʘʢʞʝ ʫʯʘʩʪʠʚʰʠʝʩʷ ʟʘʩʫʭʠ, ʪʦʞʝ ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʜʝʛʨʘʜʘʮʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʝʢʦʤʳʭ. ʊʦʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʩʝʥʦʢʦʩʘʭ, ʢʦʪʦʨʳʝ 

ʧʨʦʚʦʜʷʪʩʷ ʚ ʠʶʣʝ, ʚ ʩʘʤʳʡ ʧʠʢ ʨʘʟʤʥʦʞʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ-ʬʠʪʦʬʘʛʦʚ. ʇʦ 

ʧʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʦʮʝʥʢʠ, ʤʦʞʥʦ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʝ ʜʘʪʴ 4 ʙʘʣʘ. 

ɸʨʠʜʥʳʝ ʥʠʟʢʦʛʦʨʥʳʝ ʤʘʩʩʠʚʳ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ 

ʄʫʛʘʣʞʘʨʘʤʠ ʠ ʄʘʥʛʳʩʪʘʫʩʢʠʤ ʂʘʨʘʪʘʫ. ʕʪʘ ʵʢʦʩʠʩʪʝʤʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʙʦʛʘʪʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʵʥʪʦʤʦʬʘʫʥʳ. ʇʨʠ ʵʪʦʤ ʦʥʘ, ʢʘʢ ʩʪʝʧʠ ʠ ʧʫʩʪʳʥʠ, ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʢ 

ʜʝʬʠʮʠʪʫ ʚʣʘʛʠ, ʦʜʥʘʢʦ ʜʣʠʪʝʣʴʥʳʝ ʟʘʩʫʭʠ ʢʨʘʡʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʠʜʦʚʦʤ 

ʩʦʩʪʘʚʝ ʥʘʩʝʢʦʤʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʵʪʠʭ ʛʦʨʘʭ. ʈʝʜʢʠʝ ʚʠʜʳ ʧʨʠ ʪʘʢʠʭ ʟʘʩʫʭʘʭ ʠʩʯʝʟʘʶʪ ʠ 

ʥʘʨʫʰʘʝʪʩʷ ʦʙʱʝʝ ʨʘʚʥʦʚʝʩʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʵʥʪʦʤʦʬʘʫʥʳ. ɼʨʫʛʠʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʨʝʟʢʦ ʠʟʤʝʥʠʪʴ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʚʳʧʘʩ, ʢʦʪʦʨʳʡ ʥʘʤʠ ʥʘʙʣʶʜʘʣʩʷ ʚʦ ʚʨʝʤʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠ ʩʪʠʭʠʡʥʳʝ ʩʪʝʧʥʳʝ 

ʧʦʞʘʨʳ, ʠʥʦʛʜʘ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʛʦʨʥʳʭ ʩʪʝʧʷʭ. ʉʜʝʣʘʝʤ ʧʨʦʛʥʦʟ ʥʘ ʙʫʜʫʱʝʝ. ʇʦʩʣʝ ʩʪʝʧʥʳʭ 

ʧʦʞʘʨʦʚ ʵʪʘ ʵʢʦʩʠʩʪʝʤʘ ʭʦʪʴ ʠ ʤʝʜʣʝʥʥʦ, ʥʦ ʩʧʦʩʦʙʥʘ ʚʦʩʩʪʘʥʦʚʠʪʩʷ, ʘ ʚʦʪ ʝʩʣʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʚʳʧʘʩʘ, ʢʦʪʦʨʫʶ ʤʳ ʥʘʙʣʶʜʘʣʠ ʚʦ ʚʨʝʤʷ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʭʨʘʥʠʪʩʷ 

ʥʘ ʧʨʝʞʥʝʤ ʫʨʦʚʥʝ, ʪʦ ʚ ʪʝʯʝʥʠʝ ʙʣʠʞʘʡʰʠʭ 10 ʣʝʪ ʵʪʘ ʵʢʦʩʠʩʪʝʤʘ ʩʠʣʴʥʦ ʜʝʛʨʘʜʠʨʫʝʪ ʠ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʩʝʢʦʤʳʭ ʦʩʪʘʥʫʪʩʷ ʣʠʰʴ ʤʘʩʩʦʚʳʝ ʠ ʯʘʩʪʴ ʦʙʳʯʥʳʭ ʚʠʜʦʚ. ʇʦʵʪʦʤʫ, ʚ 

ʧʣʘʥʝ ʫʷʟʚʠʤʦʩʪʠ, ʦʮʝʥʠʤ ʵʪʫ ʵʢʦʩʠʩʪʝʤʫ ʥʘ 3,5 ʙʘʣʘ. 

ɹʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʝ ʣʝʩʘ. ʀʤʝʶʪʩʷ ʪʦʣʴʢʦ ʚ ʄʫʛʘʣʞʘʨʘʭ. ʊʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʧʦʡʤʝʥʥʳʭ ʣʝʩʦʚ, ʦʩʥʦʚʥʳʤ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʧʦʞʘʨʳ, ʜʣʠʪʝʣʴʥʳʝ ʟʘʩʫʭʠ ʠ ʧʨʝʚʳʧʘʩ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʡʤʝʥʥʳʤʠ ʣʝʩʘʤʠ ʢʦʣʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʝʝ ʤʦʟʘʠʯʥʦ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʚʳʛʦʨʘʥʠʷ ʦʜʥʦʛʦ ʪʘʢʦʛʦ 

ʣʝʩʘ, ʝʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʥʝ ʧʦʩʪʨʘʜʘʶʪ ʜʨʫʛʠʝ ʣʝʩʥʳʝ ʦʩʪʨʦʚʢʠ. ɺ ʧʣʘʥʝ ʫʷʟʚʠʤʦʩʪʠ, ʦʮʝʥʠʤ 

ʵʪʫ ʵʢʦʩʠʩʪʝʤʫ ʚ 3 ʙʘʣʘ. 

ʉʦʣʦʥʯʘʢʠ ʠ ʩʦʣʦʥʮʳ ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʝ, ʥʦ ʢʨʘʡʥʝ ʩʧʝʮʠʬʠʯʝʩʢʦʝ 

ʚʠʜʦʚʦʝ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʩʝʢʦʤʳʭ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʥʠ ʧʦ ʚʩʝʡ ʧʫʩʪʳʥʥʦʡ 

ʠ, ʠʥʦʛʜʘ, ʩʪʝʧʥʦʡ ʟʦʥʝ. ɹʦʣʴʰʝ ʚʩʝʛʦ, ʩʦʣʦʥʮʦʚ ʠ ʩʦʣʦʥʯʘʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ɸʪʳʨʘʫʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʂʘʢ ʠ ʧʫʩʪʳʥʷʤ, ʵʪʦʡ ʵʢʦʩʠʩʪʝʤʝ ʥʝ ʩʪʨʘʰʥʳ ʧʦʞʘʨʳ ʠ ʜʣʠʪʝʣʴʥʳʝ ʟʘʩʫʭʠ. ʅʝ 

ʩʪʨʘʜʘʶʪ ʦʥʠ ʠ ʦʪ ʧʝʨʝʚʳʧʘʩʘ. ʕʪʦ ʦʯʝʥʴ ʧʣʘʩʪʠʯʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʠʤʝʶʱʘʷ, ʚ ʩʚʷʟʠ ʩ 

ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ. ʄʳ 

ʦʮʝʥʠʚʘʝʤ ʝʝ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ 5 ʙʘʣʦʚ. 
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ʊʝʧʝʨʴ ʧʦʧʳʪʘʝʤʩʷ ʦʮʝʥʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʢʦʤʳʭ. 

ʆʙʠʪʘʶʱʠʭ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. 

ʄʳ ʥʝ ʠʤʝʝʤ ʭʦʨʦʰʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ, 

ʦʙʠʪʘʶʱʠʭ ʚ ɿʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. ʀʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ɸʪʳʨʘʫʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʜʝ ʦʜʠʥ ʠʟ 

ʘʚʪʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʣ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʬʘʫʥʦʡ ʧʫʩʪʳʥʥʳʭ ʥʘʩʝʢʦʤʳʭ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ (2002ï2010 ʛʛ.), ʠ ʂʘʨʘʰʘʛʘʥʘʢʩʢʦʝ ʛʘʟʦ-ʢʦʥʜʝʥʩʘʪʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ ɹʫʨʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʪʦʪ 

ʞʝ ʘʚʪʦʨ ʨʘʙʦʪʘʣ ʚ 1999ï2001 ʠ 2020 ʛʛ. ɿʘ ʧʝʨʠʦʜ ʵʪʠʭ ʨʘʙʦʪ ʤʳ ʥʝ ʟʘʤʝʪʠʣʠ ʟʘʤʝʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʩʩʦʚʳʭ ʠ, ʙʦʣʴʰʠʥʩʪʚʘ, ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ. ɼʣʷ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ, ʩʧʦʩʦʙʥʳʭ ʥʘʙʠʨʘʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, 

ʥʝʧʘʨʥʦʛʦ ʰʝʣʢʦʧʨʷʜʘ (Lymantria dispar, (LINNAEUS, 1758), ʩʪʘʜʥʳʭ ʚʠʜʦʚ ʩʘʨʘʥʯʦʚʳʭ, 

ʭʘʨʘʢʪʝʨʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʮʠʢʣʠʯʥʦʩʪʴ ʯʠʩʣʝʥʥʦʩʪʠ. ʊʘʢ, ʧʫʩʪʳʥʥʘʷ ʩʘʨʘʥʯʘ (Locusta 

migratoria) ʥʘʙʠʨʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʡ, ʧʨʠʤʝʨʥʦ, ʚ ʪʝʯʝʥʠʠ 

5ï6 ʣʝʪ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʩʪʫʧʘʝʪ ʨʝʟʢʠʡ ʩʧʘʜ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʟʘʪʝʤ ʦʯʝʨʝʜʥʦʡ, ʧʦʩʪʝʧʝʥʥʳʡ 

ʧʦʜʲʝʤ. ʆʪ ʮʠʢʣʦʚ ʯʠʩʣʝʥʥʦʩʠ ʩʘʨʘʥʯʦʚʳʭ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʯʠʩʣʝʥʥʦʩʪʴ ʞʫʢʦʚ-ʥʘʨʳʚʥʠʢʦʚ 

(Coleoptera, Meloidae), ʣʠʯʠʥʢʠ ʢʦʪʦʨʳʭ ʧʘʨʘʟʠʪʠʨʫʶʪ ʚ ʢʫʙʳʰʢʘʭ ʩʘʨʘʥʯʦʚʳʭ. 

 ʆʜʥʘʢʦ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʢʦʤʳʭ ʭʘʨʘʢʪʝʨʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ. ʇʦʵʪʦʤʫ, ʧʦʚʪʦʨʶʩʴ, ʤʳ ʥʝ ʟʘʤʝʪʠʣʠ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚ ɸʪʳʨʘʫʩʢʦʡ ʠ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʟʘʤʝʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʦʥʦʚʳʭ ʚʠʜʦʚ 

ʥʘʩʝʢʦʤʳʭ. ʂʨʘʩʥʦʢʥʠʞʥʳʝ ʚʠʜʳ ʥʘʩʝʢʦʤʳʭ ʙʳʣʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʨʝʜʢʠʤʠ ʠ ʧʦʩʪʦʷʥʥʦ 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʝʜʠʥʠʯʥʦʤ ʯʠʩʣʝ ʵʢʟʝʤʧʣʷʨʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʢʣʠʤʘʪʘ ʩʝʨʴʝʟʥʘʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ, ʛʨʦʟʠʪ ʧʫʩʪʳʥʥʳʤ ʠ ʩʪʝʧʥʳʤ ʚʠʜʘʤ 

ʥʘʩʝʢʦʤʳʭ ʩ ʚʝʩʝʥʥʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠʤʘʛʦ. ʕʪʦ ʥʝ ʣʝʪʘʶʱʠʝ ʫʟʢʦ ʣʦʢʘʣʴʥʳʝ ʚʠʜʳ ʞʫʢʦʚ-

ʜʨʦʚʦʩʝʢʦʚ (Coleoptera, Cerambycidae) ʠʟ ʨʦʜʘ Dorcadion ʠ ʞʫʞʝʣʠʮ (Coleoptera, Carabidae) ʠʟ 

ʨʦʜʘ Calosoma (Callisthenes).  

ʈʝʛʫʣʷʨʥʳʝ ʨʘʥʥʠʝ ʚʝʩʝʥʥʠʝ ʧʦʪʝʧʣʝʥʠʷ ʚʦʟʜʫʭʘ ʧʨʠʚʦʜʷʪ ʢ ʨʘʥʥʝʤʫ ʚʳʭʦʜʫ ʠʤʘʛʦ 

ʚʳʰʝ ʥʘʟʚʘʥʥʳʭ ʪʘʢʩʦʥʦʚ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʧʦʜ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʧʦʭʦʣʦʜʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʝʞʝʛʦʜʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʠʭ ʚʠʜʦʚ ʠ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʢʘʥʜʠʜʘʪʘʤʠ 

ʜʣʷ ʧʦʧʘʜʘʥʠʷ ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʋ ʣʝʪʥʠʭ ʚʠʜʦʚ ʦʙʱʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʦʙʳʯʥʳʝ ʨʘʤʢʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʢʨʦʤʝ ʙʦʣʝʝ 

ʨʘʥʥʝʛʦ ʚʳʭʦʜʘ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʫ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ. ʅʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʩʨʦʢ 

ʘʢʪʠʚʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʣʝʪʥʠʭ ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʧʝʨʝʜʚʠʥʫʣʩʷ ʥʘ 10ï12 ʜʥʝʡ ʚʧʝʨʝʜ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʮʝʣʦʤ ʵʥʪʦʤʦʬʘʫʥʘ ɿʘʧʘʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʝʦʙʨʘʟʥʘ ʠ ʦʙʣʘʜʘʝʪ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʫʟʢʦ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʶʪ, ʢʦʥʝʯʥʦ, 

ʧʫʩʪʳʥʥʳʝ, ʩʪʝʧʥʳʝ ʠ ʛʘʣʦʬʠʣʴʥʳʝ ʚʠʜʳ ʥʘʩʝʢʦʤʳʭ. ʀʤʝʥʥʦ ʩʨʝʜʠ ʥʠʭ ʦʪʤʝʯʝʥʳ ʚʩʝ 

ʠʟʚʝʩʪʥʳʝ ʜʣʷ ʨʝʛʠʦʥʘ ʵʥʜʝʤʠʢʠ. ɺ ʩʨʘʚʥʝʥʠʠ, ʧʦʡʤʝʥʥʳʝ ʚʠʜʳ ʥʘʩʝʢʦʤʳʭ, ʟʘ ʥʝʤʥʦʛʠʤ 

ʠʩʢʣʶʯʝʥʠʝʤ, ʠʤʝʶʪ ʦʙʰʠʨʥʳʝ ʘʨʝʘʣʳ, ʦʜʥʘʢʦ ʠʤʝʥʥʦ ʟʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʊʘʢʞʝ ʤʳ ʧʦʩʪʘʨʘʣʠʩʴ ʚʳʜʝʣʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʣʠʤʠʪʠʨʫʶʱʠʝ 

ʬʘʢʪʦʨʳ, ʫʛʨʦʞʘʶʱʠʝ ʚʠʜʦʚʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʥʘʩʝʢʦʤʳʭ ʠ ʟʜʦʨʦʚʴʶ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʵʪʦʛʦ ʠʥʪʝʨʝʩʥʦʛʦ ʩ ʥʘʫʯʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʝʛʠʦʥʘ. ʆʯʝʨʪʠʣʠ ʤʳ ʝʱʝ ʠ ʢʨʫʛ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʚ 

ʩʚʷʟʠ ʩ ʥʳʥʝʰʥʠʤ ʛʣʦʙʘʣʴʥʳʤ ʧʦʪʝʧʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʧʦʧʘʜʘʥʠʷ 

ʚ çʂʨʘʩʥʫʶ ʢʥʠʛʫè ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʇʌʀ URN BR21882122 ʂʦʤʠʪʝʪʘ 

ʥʘʫʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʂʘʟʘʭʩʪʘʥʘ 

ʧʦʩʣʝ 1991 ʛ. ɸʚʪʦʨʳ ʧʨʠʚʝʣʠ ʧʨʠʯʠʥʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʪʢʣʠʢ 

ʥʘ ʵʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʇʝʨʚʳʤ ʜʝʣʦʤ ʥʘ ʚʨʝʤʝʥʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʫʤʝʥʴʰʘʶʪʩʷ ʰʫʤʳ, ʤʝʭʘʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʳʥʦʩʳ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʜʨʫʛʠʝ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ 

ʬʫʥʢʮʠʡ ñʥʝ ʧʦʩʝʚʥʦʡò ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʯʚʳ, ʞʠʚʦʪʥʳʡ ʤʠʨ ʠ ʜʨʫʛʠʝ 

ʢʦʤʧʦʥʝʥʪʳ ʣʘʥʜʰʘʬʪʘ. ʏʝʤ ʙʣʠʞʝ ʚʨʝʤʝʥʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʘʭʦʜʷʪʩʷ ʢ 

ʧʨʠʨʦʜʥʳʤ, ʪʝʤ ʙʳʩʪʨʝʝ ʠ ʙʦʣʴʰʝ ʦʥʠ ʟʘʩʝʣʷʶʪʩʷ çʘʙʦʨʠʛʝʥʥʦʡè ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ 

ʞʠʚʦʪʥʳʤʠ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʠʤʝʥʴʰʠʡ ʩʨʦʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʩʣʝʜʫʝʪ 

ʦʞʠʜʘʪʴ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʥʝʙʦʣʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʧʣʦʱʘʜʠ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʚʨʝʤʝʥʥʦ-

ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʜʘʣʝʥʠʝ ʦʪ ʛʨʘʥʠʮ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʚʣʠʷʶʪ ʩʨʦʢʠ ʥʘʭʦʞʜʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʨʦʢʠ ʠ 

ʚʝʣʠʯʠʥʘ ʙʳʚʰʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʨʝʣʴʝʬ, ʢʣʠʤʘʪ ʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʫʣʫʯʰʘʝʪʩʷ ʵʢʦʣʦʛʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʘʷ ʢʦʥʪʘʢʪʠʨʫʝʪ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʫʜʘʣʝʥʠʠ ʦʪ ʚʨʝʤʝʥʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʪʦ ʝʩʪʴ ʦʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭʩʷ 

ʵʢʦʩʠʩʪʝʤ. ɿʜʝʩʴ ʪʦʞʝ ʠʛʨʘʝʪ ʨʦʣʴ ʜʣʠʥʘ ʢʦʥʪʘʢʪʠʨʫʶʱʝʡ ʟʦʥʳ, ʧʣʦʱʘʜʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʵʢʦʩʠʩʪʝʤ, ʩʨʦʢʠ ʢʦʥʪʘʢʪʦʚ. 

 ʇʨʠʚʷʟʘʣʠ ʧʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʧʨʠʚʝʣʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʥʝʢʦʪʦʨʳʤ ʫʛʦʜʴʷʤ ʚ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ, 

ʛʜʝ ʤʝʥʷʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ. ʅʘ ʨʘʟʣʠʯʥʳʭ ʫʛʦʜʴʷʭ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʠ ʧʦ-ʨʘʟʥʦʤʫ. ʕʪʦ ʧʝʨʚʳʤ ʜʝʣʦʤ ʩʢʘʟʘʣʦʩʴ ʥʘ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʠ ʪʘʢʠʭ 

ʣʘʥʜʰʘʬʪʦʚ. ʅʦʚʦʦʙʨʘʟʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʣʠ ʧʦʧʦʣʥʷʪʩʷ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʇʦʢʘʟʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʩʨʦʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

 

ɸʥʥʦʪʘʮʠʷ. ʄʘϨʘʣʘʜʘ 1991 ʞʳʣʜʘʥ ʢʝʡʽʥʛʽ ϧʘʟʘϨʩʪʘʥ ʘʫʤʘϨʪʘʨʳʥ ʧʘʡʜʘʣʘʥʫ 

Ϻʟʛʝʨʽʩʪʝʨʽ ʢϺʨʩʝʪʽʣʛʝʥ. ɸʚʪʦʨʣʘʨ ʙʦʣʳʧ ʞʘʪϨʘʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ϸʩʝʨʣʝʨʜʽϬ ʩʝʙʝʧʪʝʨʽʥ ʞϸʥʝ 

ʦϤʘʥ ʙʠʦʣʦʛʠʷʣʳϨ ʦʨʛʘʥʠʟʤʜʝʨʜʽϬ ʞʘʫʘʙʳʥ ʢʝʣʪʽʨʛʝʥ. 

ɹʽʨʽʥʰʽ ʢʝʟʝʢʪʝ, ʫʘϨʳʪʰʘ-ʪʘʙʠϤʠ ʣʘʥʜʰʘʬʪʪʘʨʜʘ ʰʫ, ʪʘʙʠϤʠ ʢʦʤʧʦʥʝʥʪʪʝʨʛʝ 

ʤʝʭʘʥʠʢʘʣʳϨ ϸʩʝʨ, Ϻʩʽʤʜʽʢ ϺʥʽʤʜʝʨʽʥʽϬ ʰʳϤʘʨʳʣʫʳ ʞϸʥʝ ʪʘϤʳ ʙʘʩϨʘʣʘʨ ʘʟʘʷʜʳ. 

ʕʢʦʞϮʡʝʣʝʨʜʽϬ Ϩʘʣʧʳʥʘ ʢʝʣʫʽ ʪʦʧʳʨʘϨϨʘ, ʞʘʥʫʘʨʣʘʨ ʜϮʥʠʝʩʽʥʝ ʞϸʥʝ ʣʘʥʜʰʘʬʪʪʳϬ ʙʘʩϨʘ 

ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʝ ϸʩʝʨ ʝʪʝʪʽʥ çʝʛʽʣʤʝʛʝʥè ϺʩʽʤʜʽʢʪʝʨʜʽϬ ʬʫʥʢʮʠʷʣʘʨʳʥʳϬ ʢϮʰʝʶʽ ʝʩʝʙʽʥʝʥ 

ʙʘʩʪʘʣʘʜʳ. ʋʘϨʳʪʰʘ-ʪʘʙʠϤʠ ʣʘʥʜʰʘʬʪʪʘʨ ʪʘʙʠϤʠ ʣʘʥʜʰʘʬʪʪʘʨϤʘ ʥʝϤϰʨʣʳʤ ʞʘϨʳʥ 

ʙʦʣʩʘ, ʦʣʘʨ çʘʙʦʨʠʛʝʥʜʽʢè Ϻʩʽʤʜʽʢʪʝʨʤʝʥ ʞϸʥʝ ʞʘʥʫʘʨʣʘʨʤʝʥ ʩʦϤϰʨʣʳʤ ʪʝʟʽʨʝʢ ʞϸʥʝ ʢϺʧ 

Ϩʦʥʳʩʪʘʥʘʜʳ. ɸʚʪʦʨʣʘʨ ʵʢʦʞϮʡʝʣʝʨʜʽ Ϩʘʣʧʳʥʘ ʢʝʣʪʽʨʫʜʽϬ ʝϬ ʘʟ ʤʝʨʟʽʤʽʥ ʰʘϤʳʥ ʘʫʤʘϨʪʳ 

ʫʯʘʩʢʝʣʝʨʜʝ ʢϮʪʫ ʢʝʨʝʢ ʜʝʧ ʩʘʥʘʡʜʳ. ʋʘϨʳʪʰʘ-ʪʘʙʠϤʠ ʣʘʥʜʰʘʬʪʪʘʨʜʳϬ ʘʫʜʘʥʳ ϰʣϤʘʡϤʘʥ 

ʩʘʡʳʥ, ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨʜʳϬ ʰʝʢʘʨʘʣʘʨʳʥʘʥ ʘʣʳʩʪʘʫ ʦʨʳʥ ʘʣʘʜʳ. ʕʢʦʞϮʡʝʣʝʨʜʽϬ Ϩʘʣʧʳʥʘ 

ʢʝʣʫʽʥʝ ʪʘʙʠϤʠ ʞʘϤʜʘʡʣʘʨʜʘ ʙʦʣʫ ʤʝʨʟʽʤʜʝʨʽ, ʙϰʨʳʥϤʳ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʞϮʢʪʝʤʝʥʽϬ 

ʤʝʨʟʽʤʜʝʨʽ ʤʝʥ ʰʘʤʘʩʳ, ʞʝʨ ʙʝʜʝʨʽ, ʢʣʠʤʘʪ ʞϸʥʝ ʙʘʩϨʘ ʬʘʢʪʦʨʣʘʨ ϸʩʝʨ ʝʪʝʜʽ. ʉʦʥʳʤʝʥ 

Ϩʘʪʘʨ, ʫʘϨʳʪʰʘ-ʪʘʙʠϤʠ ʣʘʥʜʰʘʬʪʪʘʨʤʝʥ ʞʘʥʘʩʘʪʳʥ ʥʝʤʝʩʝ ʦʣʘʨʜʘʥ ʙʝʣʛʽʣʽ ʙʽʨ 

ϨʘʰʳϨʪʳϨʪʘ ʦʨʥʘʣʘʩϨʘʥ ʪʘʙʠϤʠ ʦʨʪʘʥʳϬ ʵʢʦʣʦʛʠʷʩʳ ʞʘϨʩʘʨʘʜʳ, ʷϤʥʠ Ϩʘʣʧʳʥʘ ʢʝʣʝʪʽʥ 
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ʵʢʦʞϮʡʝʣʝʨʜʽϬ. ʄϰʥʜʘ ʜʘ ʞʘʥʘʩʘʪʳʥ ʘʡʤʘϨʪʳϬ ϰʟʳʥʜʳϤʳ, Ϻʟʘʨʘ ϸʨʝʢʝʪʪʝʩʝʪʽʥ 

ʵʢʦʞϮʡʝʣʝʨʜʽϬ ʘʫʜʘʥʳ, ʢʦʥʪʘʢʪʽʣʝʨʜʽϬ ʤʝʨʟʽʤʜʝʨʽ ʤʘϬʳʟʜʳ ʨϺʣ ʘʪϨʘʨʘʜʳ. 

ɹʦʣʳʧ ʞʘʪϨʘʥ ʧʨʦʮʝʩʪʝʨʜʽ ϨʦʨʰʘϤʘʥ ʦʨʪʘʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʧ, Ϻʩʽʤʜʽʢ Ϩϰʨʘʤʳ ʤʝʥ 

ʞʘʥʫʘʨʣʘʨ ʜϮʥʠʝʩʽ Ϻʟʛʝʨʝʪʽʥ ϸʨʪϮʨʣʽ ʘʣϨʘʧʪʘʨʜʘϤʳ ʞʘϬʘʜʘʥ ʧʘʡʜʘ ʙʦʣϤʘʥ ʘʫʤʘϨʪʘʨʜʳϬ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷʩʳʥ ʞϮʡʝʣʝʫʜʽ ʢʝʣʪʽʨʛʝʥ. ϷʨʪϮʨʣʽ ʘʣϨʘʧʪʘʨʜʘϤʳ Ϻʟʛʝʨʽʩʪʝʨ ϸʨ ʪϮʨʣʽ ʙʦʣʜʳ. 

ɹϰʣ ʙʽʨʽʥʰʽ ʢʝʟʝʢʪʝ ʤϰʥʜʘʡ ʣʘʥʜʰʘʬʪʪʘʨʜʳϬ ʬʠʪϸʨʪϮʨʣʽʣʽʛʽʥʝ ϸʩʝʨ ʝʪʪʽ. ɾʘϬʘʜʘʥ ʧʘʡʜʘ 

ʙʦʣϤʘʥ ʘʫʤʘϨʪʘʨ ʞʘʙʘʡʳ ʞʘʥʫʘʨʣʘʨʤʝʥ ʪʦʣʳϤʘ ʙʘʩʪʘʜʳ. Ϲʩʽʤʜʽʢʪʝʨ ʩʫʢʮʝʩʩʠʷʩʳʥʳϬ 

ϸʨʪϮʨʣʽ ʢʝʟʝϬʜʝʨʽ ʢϺʨʩʝʪʽʣʛʝʥ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʫʘץʳʪʰʘ-ʪʘʙʠסʠ ʣʘʥʜʰʘʬʪʪʘʨ, ʧʘʡʜʘʣʘʥʫ ʤʝʨʟʽʤʜʝʨʽ, ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʙʠʦᴅʨʪװʨʣʽʣʽʛʽ, ʪʽʨʽ ʦʨʛʘʥʠʟʤʜʝʨʜʽש ʩʘʥʳ. 

 

Abstract. The article shows the changes in the use of Kazakhstan's territories after 1991. The 

authors presented the causes of the ongoing anthropogenic impacts and the response of biological 

organisms to them. 

First of all, on temporary-natural landscapes, noise, mechanical impact on natural 

components, removal of plant products, and others are reduced. The restoration of ecosystems begins 

due to the strengthening of the functions of ñnon-cropò vegetation affecting soils, wildlife, and other 

landscape components. The closer the temporary-natural landscapes are to natural ones, the faster 

and more they are populated by ñaboriginalò vegetation and animals. The authors believe that the 

shortest recovery period for ecosystems should be expected in areas with small sizes. As the area of 

temporary-natural landscapes increases, they move away from the borders of natural territories. The 

restoration of ecosystems is influenced by the duration of time spent in natural conditions, the 

duration and magnitude of the former anthropogenic load, relief, climate, and other factors. 

Simultaneously, the ecology of the natural environment that contacts or is at some distance from the 

temporary-natural landscapes, i.e., from the recovering ecosystems, improves. Here, too, the length 

of the contacting zone, the areas of interacting ecosystems, and the duration of contacts play a role. 

The ongoing processes are linked to the environment, and a systematization of the 

transformation of newly formed territories across certain lands in different regions, where plant 

composition and fauna change, is presented. The changes occurred differently on various lands. This 

primarily affected the phytodiversity of such landscapes. The newly formed territories began to be 

replenished with wild animals. Various stages of vegetation successions are shown. 

Key words: temporary-natural landscapes, terms of use, plant biodiversity, number of living 

organisms. 

 

ɺʚʝʜʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʟʘʥʷʪʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʫʛʦʜʴʷʤʠ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʟʘʥʠʤʘʷ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ ʠ ʧʦʜʟʦʥʘʤʠ. ʅʘ ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʩʫʱʝʩʪʚʝʥʥʘʷ ʯʘʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʥʘ ʯʝʨʥʦʟʝʤʘʭ, ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ ʨʘʩʧʘʭʠʚʘʣʘʩʴ ʙʦʣʴʰʠʤʠ 

ʤʘʩʩʠʚʘʤʠ. ʕʢʩʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʪʝʯʝʥʠʝ 60-

70 ʚ ʩʝʚʝʨʥʳʭ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʦʩʚʦʝʥʠʝ - 80-90 ʣʝʪ ʚ ʶʞʥʳʭ ʨʝʛʠʦʥʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʢʘʟʘʣʘʩʴ ʥʘ ʤʥʦʛʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʣʘʥʜʰʘʬʪʦʚ. 

ʇʨʝʜʛʦʨʥʳʝ ʣʘʥʜʰʘʬʪʳ ʥʘ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚʘʭ, ʩʝʨʦʟʝʤʘʭ ʦʩʚʘʠʚʘʣʠʩʴ ʠ ʦʩʚʘʠʚʘʶʪʩʷ 

ʥʘ ʤʝʥʴʰʠʭ ʧʣʦʱʘʜʷʭ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʝʚʦʦʙʦʨʦʪʦʚ ʠ ʦʨʦʰʝʥʠʷ. ʉʦʯʝʪʘʥʠʝ 

ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʥʝʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʨʘʚʥʠʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʝʙʦʣʴʰʠʭ ʦʨʦʰʘʝʤʳʭ 

ʧʣʦʱʘʜʝʡ ʧʨʝʜʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ.  

ʅʘ ʬʦʥʝ ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʫʰʝʥʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ 

ʵʢʦʩʠʩʪʝʤ ʥʘ ɿʝʤʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʇʦʪʦʤʫ ʯʪʦ ʪʝʧʝʨʴ ʤʥʦʛʠʝ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʘʭʠʚʘʶʪʩʷ, ʥʦ ʙʦʣʝʝ 

ʜʠʩʢʨʝʪʥʦ. ʅʘ ʨʘʚʥʠʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʘʩʪʙʠʱʘ, ʤʝʩʪʘʤʠ ʨʝʟʢʦ 

ʩʦʢʨʘʪʠʣʘʩʴ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ. 
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ʅʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʤʥʦʛʠʝ ʟʝʤʣʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʯʝʪʘʶʪʩʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʩʠʣʝʥʠʝʤ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʩʨʝʜʳ. ʇʦʣʫʯʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʦʡ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠʥʬʦʨʤʘʮʠʷ ʚʳʟʳʚʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʧʨʦʛʥʦʟʳ, 

ʘ ʵʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ, ʥʘ ʤʥʦʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʩʪʘʣʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʘ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʥʘ ʨʘʥʝʝ ʦʩʚʘʠʚʘʝʤʳʭ ʧʦʜ ʟʝʤʣʝʜʝʣʠʝ ʠ ʧʘʩʪʙʠʱʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʢʨʘʪʠʣʦʩʴ ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʚʳʧʘʩ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʩʪʘʣʘ 

ʫʣʫʯʰʘʪʴʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʭ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʟʘʠʤʦʩʚʷʟʠ ʫʤʝʥʴʰʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʩ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 

ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. 

ɿʘʜʘʯʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ: 

- ʧʦʢʘʟʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʫʢʮʝʩʩʠʠ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʰʥʷʭ ʠ ʧʘʩʪʙʠʱʘʭ; 

- ʧʦʢʘʟʘʪʴ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ. 

ɺ ʨʘʙʦʪʝ [1] ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʝʧʝʡ, ʘʟʠʘʪʩʢʠʝ ʚ 

ʤʝʥʴʰʝʡ ʤʝʨʝ ʦʩʚʦʝʥʳ ʟʝʤʣʝʜʝʣʠʝʤ, ʘ ʪʘʢʞʝ ʯʪʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʠʤʝʝʪ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʧʦʯʚʦʡ, ʥʦ ʠ ʩ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʚ ʮʝʣʦʤ. ʇʝʨʝʭʦʜ ʥʘ ʨʳʥʦʯʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚʳʟʚʘʣʦ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ. ʂ ʵʪʦʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʠ ʯʘʩʪʴ ʧʦʩʝʚʥʳʭ 

ʧʣʦʱʘʜʝʡ ʧʝʨʝʜʘʥʥʳʭ ʚ ʢʨʝʩʪʴʷʥʩʢʠʝ ʭʦʟʷʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʩʚʘʠʚʘʶʪʩʷ [2]. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʞʠʚʦʪʥʳʤ ʤʠʨʦʤ ʚ ʧʝʨʠʦʜʳ 1985-1991, 2002-2008, 2015-2019, 2021-2023 

ʛʛ. ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʦʪ ʧʨʝʜʛʦʨʥʳʭ ʩʝʨʦʟʝʤʦʚ ʜʦ ʦʙʳʢʥʦʚʝʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ. 

ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʚ ʧʝʨʠʦʜʳ 1985-1991 ʛʛ. ʧʦʢʘʟʳʚʘʣʠ ʦ ʜʝʛʨʘʜʘʮʠʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʠʦʛʝʦʮʝʥʦʟʦʚ, ʦ ʧʦʚʩʝʤʝʩʪʥʦʡ ʨʘʩʧʘʰʢʝ ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ 

ʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʥʘ ʥʠʭ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ɺʳʝʟʜʳ ʥʘ ʦʙʱʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʧʨʘʢʪʠʢʠ 2002-2008 ʛʛ. ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ. 

ʅʘʫʯʥʳʝ ʧʦʣʝʚʳʝ ʵʢʩʧʝʜʠʮʠʠ 2015-2019 ʛʛ. ʧʦʢʘʟʘʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ ʧʦʣʷʭ.  

ɺʦʟʥʠʢʣʠ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʜʝʣʠʪʴ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʢʘʢ ʙʳʚʰʠʝ ʧʘʩʪʙʠʱʥʳʝ, ʩʝʥʦʢʦʩʥʳʝ ʠ ʨʘʩʧʘʭʘʥʥʳʝ. ʆʙʲʝʢʪʳ ʠʟʫʯʝʥʠʷ ʥʘ ʥʠʭ: 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʨʦʢʘʤ ʪʝʨʨʠʪʦʨʠʷʭ (ʙʳʚʰʠʝ ʧʘʰʥʠ ʠ 

ʧʘʩʪʙʠʱʘ); ʞʠʚʦʪʥʳʡ ʤʠʨ ʥʘ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʨʘʩʪʝʥʠʡ (ʬʠʪʦʮʝʥʦʟ), ʞʠʚʦʪʥʳʭ (ʟʦʦʮʝʥʦʟ) ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

(ʤʠʢʨʦʙʦʮʝʥʦʟ), ʥʘʩʝʣʷʶʱʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʨʦʜʥʦʝ ʞʠʟʥʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʙʠʦʪʦʧ) ʚ 

ʪʝʯʝʥʠʝ 15-18 ʣʝʪ, ʜʦ 34 ʣʝʪ ʧʝʨʝʩʪʘʣʠ ʠʩʧʳʪʳʚʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʥʘʛʨʫʟʢʠ. ʇʨʝʢʨʘʱʝʥʠʝ ʠʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʦʯʚʳ, ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪʥʳʡ ʤʠʨ, ʢʦʩʚʝʥʥʦ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ, ʧʦʯʚʦ-ʛʨʫʥʪʳ ʠ ʪ.ʜ., ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ ʯʪʦ, ʥʘʨʫʰʝʥʥʦʝ ʪʝʩʥʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚʦʤ ʠ 

ʵʥʝʨʛʠʝʡ, ʩʪʘʣʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ʅʘʨʫʰʝʥʠʷ ʬʫʥʢʮʠʡ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʚ ʣʘʥʜʰʘʬʪʘʭ ʙʳʣʠ 

ʚʳʟʚʘʥʳ ʜʣʠʪʝʣʴʥʳʤ ʚʳʧʘʩʦʤ ʞʠʚʦʪʥʳʭ ʠ ʚʳʪʘʧʪʳʚʘʥʠʷ ʠʤʠ ʧʦʯʚʳ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʘ ʥʘ 

ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʷʭ ʠʟ-ʟʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʚʳʥʦʩʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʪ.ʜ. ʉʫʢʮʝʩʩʠʠ 

ʥʘ ʜʘʥʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʷʶʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ, ʚ 

ʢʦʪʦʨʦʤ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʘʚʪʦʪʨʦʬʳ, ʛʝʪʝʨʦʪʨʦʬʳ ʠ ʨʝʜʫʮʝʥʪʳ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʝʡ ʚ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ʧʨʠʚʦʜʷʪ ʢ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʬʠʪʦʛʝʥʥʦʡ ʠ ʟʦʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʡ, ʵʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʛʥʦʟʳ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʉʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʚʠʜʦʚ, ʫʩʣʦʞʥʝʥʠʷ ʢʨʫʛʦʚʦʨʦʪʦʚ ʚʝʱʝʩʪʚ, ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʪʤʘʩʩʳ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʶ ʪʨʦʬʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. 
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ʈʝʟʫʣʴʪʘʪʳ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʧʨʦʮʝʩʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘʧʘʩʘ ʠʥʪʝʨʝʩʥʳ ʜʣʷ 

ʠʟʫʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʁʫʚʝʣʠʯʠʚʘʣʘʩʴ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ 

ʤʠʨʘ. ʊʝʨʨʠʪʦʨʠʠ ʙʳʚʰʠʝ ʧʘʰʥʷʤʠ ʠ ʧʘʩʪʙʠʱʘʤʠ ʥʘʢʣʘʜʳʚʘʶʪ ʩʚʦʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʩʦʩʪʘʚ 

ʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʤʝʩʪʥʦʩʪʠ.  

ʊʨʠʜʮʘʪʠʣʝʪʥʠʝ ʘʛʨʘʨʥʳʝ ʦʙʨʘʙʦʪʢʠ ʥʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ ʣʠʢʚʠʜʠʨʦʚʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʪʨʘʚʷʥʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʠʩʯʝʟʣʘ ʜʝʨʥʠʥʘ, ʚʝʨʭʥʠʡ ʛʫʤʫʩʦʚʳʡ ʩʣʦʡ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʩʷ ʩ 

ʥʠʞʥʠʤ. ɺʝʨʭʥʠʡ 20-30 ʩʤ ʩʣʦʡ ʧʦʯʚʳ ʩʪʘʣ ʨʳʭʣʳʤ ʠ ʚʣʘʛʦʝʤʢʠʤ.  

ɺʩʝ ʵʪʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʫʢʮʝʩʩʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʟʚʠʪʠʶ ʜʚʫʜʦʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʥʘ ʵʪʠʭ ʧʣʦʱʘʜʷʭ. ɼʦʣʷ ʟʣʘʢʦʚʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʦʚʩʶʛʦʤ, ʧʳʨʝʝʤ, ʦʩʪʨʝʮʦʤ. ʅʘ ʤʥʦʛʠʭ ʙʨʦʰʝʥʥʳʭ ʧʦʣʷʭ ʜʦʤʠʥʠʨʫʶʪ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʝ 

ʨʘʩʪʝʥʠʷ. ʊʘʢ, ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʥʘ ʙʨʦʰʝʥʥʳʭ ʧʦʣʷʭ ʦʩʦʪ ʫʞʝ ʧʦʜʦʰʝʣ ʢ ʬʘʟʝ ʚʳʙʨʦʩʘ ʩʝʤʷʥ, 

ʥʘ ʵʪʦʡ ʩʪʘʜʠʠ ʠ ʢʦʟʣʦʙʦʨʦʜʥʠʢ, ʘ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʨʷʜʦʤ ʧʦʣʷʭ ʦʩʦʪ ʥʘʭʦʜʠʣʩʷ ʚ ʩʪʘʜʠʠ 

ʙʫʪʦʥʠʟʘʮʠʠ ʠ ʥʘʯʘʣʘ ʮʚʝʪʝʥʠʷ, ʠ, ʢʦʥʝʯʥʦ, ʚ ʠʟʨʝʞʝʥʥʦʤ ʚʠʜʝ. 

ʇʨʠʟʥʘʢʘʤʠ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʠ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ: ʪʠʧ ʦʧʳʣʝʥʠʷ, 

ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʨʘʟʤʝʨ ʩʝʤʷʥ, ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʠʜʦʚ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʦʪʥʦʰʝʥʠʝ ʢ ʬʠʪʦʬʘʛʘʤ, ʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘ. ɺ ʩʪʘʪʴʝ [3] ʩʯʠʪʘʶʪ, 

ʯʪʦ ʧʨʠʟʥʘʢʠ, ʧʦʤʦʛʘʶʱʠʝ ʚʠʜʫ ʚʥʝʜʨʠʪʴʩʷ ʚ ʥʦʚʦʝ ʜʣʷ ʥʝʛʦ ʩʦʦʙʱʝʩʪʚʦ, ʚʳʷʚʣʷʶʪʩʷ 

ʜʦʚʦʣʴʥʦ ʣʝʛʢʦ, ʥʦ ʦʥʠ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ. ʊʠʧ ʦʧʳʣʝʥʠʷ ï ʵʪʦ ʢʣʶʯʝʚʦʡ ʧʨʠʟʥʘʢ ʜʣʷ 

ʨʘʩʩʝʣʝʥʠʷ ʚʠʜʘ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʛʝʥʪʘ-ʦʧʳʣʠʪʝʣʷ ʚʠʜ ʥʝ ʧʨʠʞʠʚʘʝʪʩʷ [3]. 

ʈʘʟʣʠʯʥʳʝ ʩʝʤʝʥʘ ʧʦ-ʨʘʟʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʧʦʯʚʝ. ɺ ʩʪʝʧʥʦʡ ʟʦʥʝ 

ʥʘ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʭʦʨʦʰʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ, ʘ ʟʘʪʝʤ ʨʘʟʤʥʦʞʘʶʪʩʷ ʦʩʦʪ 

ʧʦʣʝʚʦʡ, ʢʦʟʣʦʙʦʨʦʜʥʠʢ, ʧʦʪʦʤʫ ʯʪʦ ʠʤʝʶʪ ʩʝʤʝʥʘ ʩ ʣʝʪʘʪʝʣʴʥʳʤʠ ʘʧʧʘʨʘʪʘʤʠ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʚʳʭ ʠ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦ ʨʘʩʪʝʪ ʦʚʩʶʛ ʥʘ ʵʪʠʭ ʣʘʥʜʰʘʬʪʘʭ. 

ʂʦʨʥʝʚʠʱʥʳʝ ʨʘʩʪʝʥʠʷ ʧʳʨʝʡ, ʦʩʪʨʝʮ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʘʶʪʩʷ ʚʝʛʝʪʘʪʠʚʥʦ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʪʝʭ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʦʯʚʳ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʥʦʚʘ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʟʘʪʝʤ 

ʦʧʷʪʴ ʟʘʙʨʘʩʳʚʘʶʪʩʷ (ʥʝʢʦʪʦʨʳʝ çʢʣʝʪʢʠè ʤʝʣʢʠʭ ʢʨʝʩʪʴʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ). ʂʦʨʥʝʚʠʱʥʳʝ 

ʟʣʘʢʠ ʜʦʤʠʥʠʨʫʶʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʥʠʭ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʵʪʦʪ 

ʧʝʨʠʦʜ. 

ɺ ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʝ ʫʚʝʣʠʯʠʣʠʩʴ ʧʣʦʱʘʜʠ ʘʜʨʘʩʧʘʥʘ, ʚʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʢʦʪʦʨʦʛʦ 

ʞʠʚʦʪʥʳʝ ʥʝ ʧʦʝʜʘʶʪ. ʊʦ ʞʝ ʩʘʤʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʜʦʥʥʠʢʫ, ʱʘʚʝʣʶ ʢʦʥʩʢʦʤʫ, ʨʘʩʪʫʱʠʤ ʚ ʙʦʣʝʝ 

ʫʚʣʘʞʥʝʥʥʳʭ ʤʝʩʪʘʭ. ʆʜʥʘʢʦ, ʧʦʜ ʢʫʩʪʘʨʥʠʢʘʤʠ (ʩʧʠʨʝʷ, ʰʠʧʦʚʥʠʢ ʠ ʜʨ) ʠ ʢʦʣʶʯʠʤʠ 

ʪʨʘʚʘʤʠ (ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʫʟʠʥʠʡ, ʦʩʦʙʝʥʥʦ ʢʫʟʠʥʠʷ ʞʝʩʪʢʘʷ ï cousinia rigida) ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʙʳʣʘ ʪʠʧʠʯʥʦʡ ʠ ʧʦʣʥʦʩʪʴʶ ʚʳʟʨʝʚʘʣʘ. 

ʅʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʩʢʘʟʳʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʣʦʱʘʜʠ ʠ ʩʨʦʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʦʩʪʠ, ʥʦ ʠ ʙʦʣʴʰʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ. ʅʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ 

ʤʠʛʨʘʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʞʠʚʦʪʥʳʭ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʠʟ-ʟʘ ʩʦʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ 

ʩʢʦʪʘ ʩ 1991 ʧʦ 1999 ʛʛ. ʫʤʝʥʴʰʠʣʘʩʴ ʥʘʛʨʫʟʢʘ ʥʘ ʣʫʛʘ ʠ ʧʘʩʪʙʠʱʘ. ɹʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʧʘʩʪʙʠʱ ʯʘʩʪʠʯʥʦ ʦʢʘʟʘʣʠʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ.  ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʣʘʥʜʰʘʬʪʘʤʠ ʝʱʝ ʚ ʧʝʨʠʦʜʳ 2002-2008 ʛʛ. ʧʦʢʘʟʳʚʘʣʠ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ, ʯʪʦ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʠʣʠʩʴ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʤʘʩʩʳ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ. 

ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʢʘʯʝʩʪʚʦ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʠʛʨʠʨʫʝʪ ʠ ʥʘ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ʪʘʢʠʝ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ 

ʚʨʝʤʝʥʥʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʟʦʥʘʭ, ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʠʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʠʩʪʝʤʝ 

ʟʝʤʣʝʜʝʣʠʷ. ʋʚʝʣʠʯʠʣʦʩʴ ʩʦʯʝʪʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ. ʕʪʦ ʤʦʞʝʪ ʦʪʣʦʞʠʪʴ ʨʘʟʣʠʯʥʳʡ ʦʪʧʝʯʘʪʦʢ ʥʘ ʵʢʦʣʦʛʠʶ ʨʝʛʠʦʥʦʚ. 

ʀʟ-ʟʘ ʧʝʨʝʩʝʯʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ, ʩʢʣʦʥʦʚ ʨʘʟʣʠʯʥʦʡ ʢʨʫʪʠʟʥʳ ʧʨʝʜʛʦʨʥʳʝ ʧʦʯʚʳ ʥʝ 

ʨʘʩʧʘʭʠʚʘʶʪʩʷ ʩʧʣʦʰʥʳʤ ʤʘʩʩʠʚʦʤ, ʢʘʢ ʢʘʰʪʘʥʦʚʳʝ ʠ ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ʥʘ ʨʘʚʥʠʥʝ. ʕʪʦ 
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ʨʘʟʥʦʦʙʨʘʟʠʪ ʣʘʥʜʰʘʬʪ ʠ ʦʙʝʨʝʛʘʝʪ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. ʇʝʨʝʩʝʯʝʥʥʦʩʪʴ ʤʝʩʪʥʦʩʪʠ ʠ 

ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʟʥʳʭ ʧʦʷʩʦʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʛʨʫʧʧ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʥʘʛʨʫʟʢʘʤ. ʉʚʷʟʴ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʩʨʝʜʳ ʦʪʨʘʟʠʣʦʩʴ ʢʘʢ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʣʘʥʜʰʘʬʪʦʚ, ʪʘʢ ʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʫʣʫʯʰʘʝʪʩʷ ʧʨʠ 

ʩʦʧʨʷʞʝʥʥʦʤ ʨʦʩʪʝ ʨʘʩʪʝʥʠʡ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʩ ʧʨʠʨʦʜʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʚ ʮʝʣʦʤ.  

ʇʦʥʷʪʠʝ çʟʘʣʝʞʠè ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥʦ ʩ ʥʝʙʦʣʴʰʠʤʠ, ʧʨʝʨʳʚʠʩʪʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ. çɿʘʣʝʞʠè ʥʝ ʠʛʨʘʶʪ 

ʙʦʣʴʰʦʡ ʨʦʣʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʝʤ ʙʦʣʝʝ ʥʝ ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʜʨʫʛʠʭ ʣʘʥʜʰʘʬʪʦʚ. ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʤʷʥ. ʕʪʦ ʧʨʦʜʦʣʞʘʝʪʩʷ ʥʝ ʤʥʦʛʦ ʣʝʪ, 

ʧʦʪʦʤʫ ʯʪʦ ʫʩʣʦʚʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʧʦʣʝʡ, ʢ ʢʦʪʦʨʳʤ ʘʜʘʧʪʠʨʫʶʪʩʷ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʧʨʝʢʨʘʱʘʶʪʩʷ. ʅʘ ʠʭ ʩʤʝʥʫ ʧʨʠʭʦʜʷʪ ʤʝʩʪʥʳʝ çʘʙʦʨʠʛʝʥʥʳʝè ʚʠʜʳ ʨʘʩʪʝʥʠʡ. 

 ʇʦʵʪʦʤʫ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʤʝʩʪʘʭ ʠʛʨʘʶʪ ʩʨʦʢʠ 

ʥʘʭʦʞʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ (ʥʳʥʝ ʥʝ ʦʩʚʘʠʚʘʝʤʳʝ ʧʦʜ ʟʝʤʣʝʜʝʣʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʘʰʥʠ ʠ ʧʘʩʪʙʠʱʘ) 

ʚ ʥʝʠʩʧʦʣʴʟʫʝʤʦʤ ʩʦʩʪʦʷʥʠʠ. ʊʦʣʴʢʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʧʨʠʩʦʝʜʠʥʝʥʠʶ 

ʯʘʩʪʠ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢ ʟʝʤʣʝʜʝʣʠʶ (ʧʨʦʜʦʣʞʝʥʠʶ ʦʩʚʦʝʥʠʷ). 

ɺʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʭʚʘʪʳʚʘʶʪ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʠ ʧʦʜʟʦʥʘʭ. ʇʦʵʪʦʤʫ ʪʨʘʚʦʩʪʦʡ ʚ ʵʪʠʭ ʣʘʥʜʰʘʬʪʘʭ ʦʪʣʠʯʘʝʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʬʫʥʢʮʠʠ ʦʪʣʠʯʘʶʪʩʷ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʨʘʩʪʠʪʝʣʴʥʘʷ ʙʠʦʤʘʩʩʘ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʥʘʢʦʧʣʝʥʠʠ ʦʧʘʜʘ, 

ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ. 

ʋʤʝʥʴʰʝʥʠʝ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʵʪʠ ʛʦʜʳ ʧʦʢʘʟʳʚʘʣʠ ʦ ʙʦʣʝʝ ʙʳʩʪʨʦʡ ʩʪʝʧʝʥʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʇʦʪʦʤʫ ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʪʝʥʠʷ ʚʳʟʨʝʚʘʶʪ 

ʧʦʣʥʦʩʪʴʶ. ʏʝʤ ʙʦʣʴʰʝ ʧʨʦʭʦʜʠʪ ʚʨʝʤʷ, ʪʝʤ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʣʫʯʰʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ. ʇʦʩʣʝʜʥʝʝ ʩʢʘʟʳʚʘʝʪʩʷ ʠ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʪʘʤ.  

ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʨʫʛʠʭ ʛʦʩʫʜʘʨʩʪʚ (ʩʦʧʨʝʜʝʣʴʥʳʭ ʩ ʥʘʰʝʡ 

ʈʝʩʧʫʙʣʠʢʦʡ) ʠʤʝʣʠʩʴ ʠʣʠ ʠʤʝʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʚ ʫʤʝʥʴʰʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 

ɸ ʵʪʦ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʚʣʠʷʝʪ ʥʘ ʙʠʦʪʫ, ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ) 

ʥʘ ʣʘʥʜʰʘʬʪʘʭ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɸʚʪʦʨ ʨʘʙʦʪʳ [4] ʧʨʠʚʦʜʠʪ ʜʘʥʥʳʝ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʝʡ 

ʧʘʰʥʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʦ 132,4 ʤʣʥ.ʛʘ ʚ 1991 ʧʦ 125,3 ʤʣʥ.ʛʘ ʚ 1999 ʛʛ. ɺ ʨʘʙʦʪʘʭ [5, 

6] ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ 10-15 ʣʝʪ ʚ ʩʚʷʟʠ ʩ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʨʦʠʩʭʦʜʠʣʦ 

ʝʞʝʛʦʜʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʘʭʦʪʥʳʭ ʫʛʦʜʠʡ. ɺ [6] ʧʨʠʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʂʘʨʣʦʚʠʯ ʀ.ɸ. 

(1998), ʛʜʝ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ 6-ʡ ʛʝʢʪʘʨ ʧʘʭʦʪʥʦʡ ʟʝʤʣʠ ʙʨʦʩʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʨʘʟʨʷʜ 

ʧʘʭʦʪʥʳʭ ʧʫʩʪʦʰʝʡ.  

ɺ ʨʘʙʦʪʝ [7] ʠʩʩʣʝʜʫʝʪʩʷ ʥʝ ʢʦʩʠʤʳʡ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʣʫʛ, ʢʦʪʦʨʳʡ ʩ ʢʨʘʝʚ ʟʘʨʘʩʪʘʝʪ 

ʣʝʩʦʤ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ [7] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʵʪʦʡ ʟʦʥʝ. ʊʘʢ, ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʟʘʨʘʩʪʘʶʱʝʛʦ ʣʫʛʘ ʩʥʠʞʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʪʤʠʨʘʶʱʝʡ 

ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ï ʨʘʟʥʦʪʨʘʚʴʝ ʠ ʙʦʙʦʚʳʝ ʧʦʩʪʝʧʝʥʥʦ 

ʟʘʤʝʱʘʶʪʩʷ ʦʩʦʢʘʤʠ, ʤʭʘʤʠ ʠ ʣʠʩʪʚʦʡ ʜʝʨʝʚʴʝʚ [7]. 

ɿʘ ʧʝʨʠʦʜ ʩ 1991-2005, 2014-2023 ʛʛ. ʵʢʦʣʦʛʠʷ ʚ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʝ ʥʝʩʢʦʣʴʢʦ 

ʚʦʩʩʪʘʥʦʚʠʣʘʩʴ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʪʨʘʚʦʩʪʦʝ ʣʘʥʜʰʘʬʪʦʚ. ɺ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʨʝʩʧʫʙʣʠʢʠ ʪʨʘʚʦʩʪʦʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʝʩʣʠ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʡ ʩʨʦʢ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʵʪʠ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩʣʝʜʫʝʪ 

ʚʳʜʝʣʠʪʴ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ; ʧʨʦʩʣʝʜʠʪʴ ʠʭ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ, ʚʳʜʝʣʷʷ ʩʪʘʜʠʠ ʩʫʢʮʝʩʩʠʠ. 

ɺ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ ʤʦʛʫʪ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ ʧʦʧʫʣʷʮʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, 

ʦʨʛʘʥʠʟʤʦʚ. 

ʅʘʰʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʧʣʦʜʦʪʚʦʨʥʳʤʠ ʧʨʠ ʪʦʯʥʦʡ ʦʮʝʥʢʝ 

ʥʳʥʝʰʥʠʭ ʩʠʪʫʘʮʠʡ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ. ʊʘʢ ʢʘʢ ʤʳ ʥʘʙʣʶʜʘʝʤ ʥʘʣʠʯʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ 

ʤʦʞʥʦ ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʨʘʩʪʝʥʠʡ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘ ʨʘʟʥʳʝ ʛʦʜʳ. ʊʘʢʠʝ 
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ʩʠʪʫʘʮʠʠ ʠʥʪʝʨʝʩʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʘʭ, ʠ ʫʨʦʯʠʱʘʭ ʠ ʪʘʢ ʜʘʣʝʝ. ɻʣʘʚʥʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʢ ʩʦʙʨʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʠʟʫʯʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʚʷʟʠ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʤʝʞʜʫ ʩʨʦʢʘʤʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʦʩʪʠ ʠ ʚʠʜʘʤʠ.  

ʈʘʩʪʝʥʠʷ ʥʘ ʪʘʢʠʭ ʧʣʦʱʘʜʷʭ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʟʠʮʠʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʠʥʪʝʟʘ ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʦʜʳ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʊʦ ʝʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ 

ʬʫʥʢʮʠʡ ʬʦʪʦʩʠʥʪʝʟʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʷʚʣʝʥʠʝ ʚʨʝʤʝʥʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʧʨʠʚʝʣʦ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʥʘʯʘʣʴʥʳʤ ʩʪʘʜʠʷʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʛʨʦʩʠʩʪʝʤ ʩʥʦʚʘ ʚ ʵʢʦʩʠʩʪʝʤʳ.  

ʅʘ ʤʥʦʛʠʭ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʦʣʷʭ ʜʦʤʠʥʠʨʫʶʪ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʝ ʨʘʩʪʝʥʠʷ. ʊʘʢ, 

ʚ ʧʦʣʷʭ ʦʩʦʪ, ʢʦʟʣʦʙʦʨʦʜʥʠʢ, ʤʦʣʦʯʘʡ (euphorbia), ʚʴʶʥʦʢ ʩʦʟʜʘʶʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʛʫʩʪʦʪʫ ʠ 

ʟʘʱʠʪʫ ʥʝ ʪʦʣʴʢʦ ʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ, ʥʦ ʠ ʜʠʢʠʤ ʞʠʚʦʪʥʳʤ. ʕʪʠ ʨʘʩʪʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, 

ʯʪʦ ʠʤʝʶʪ ʜʣʠʥʥʳʝ ʚʝʛʝʪʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʠ ʩʪʝʨʞʥʝʚʳʝ ʢʦʨʥʠ. ɸ ʨʘʥʝʝ ʟʜʝʩʴ ʚʳʩʝʚʘʣʠʩʴ, ʚ 

ʦʩʥʦʚʥʦʤ, ʟʝʨʥʦʚʳʝ ʟʣʘʢʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ), ʢʦʪʦʨʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʨʦʩʣʳʝ, ʩ ʤʦʯʢʦʚʘʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ. ʇʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʨʝʘʣʳ, ʛʜʝ 

ʥʘʭʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʞʠʚʦʪʥʳʡ ʤʠʨ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʉʦ 

ʚʨʝʤʝʥʝʤ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʵʪʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʠ ʥʘʭʦʜʷʪ ʪʘʤ ʫʙʝʞʠʱʝ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ, ʛʜʝ ʥʘʢʦʧʠʣʘʩʴ 

ʨʘʩʪʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʟʘ 3-5 ʣʝʪ ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʧʦʯʚʳ. ʆʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ 

ʙʦʣʝʝ ʪʝʤʥʳʝ ʧʦ ʮʚʝʪʫ, ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʦʧʘʜʦʤ ʨʘʩʪʝʥʠʡ ʵʪʦʛʦ ʛʦʜʘ. ʉ ʥʠʟʫ ʧʨʦʙʠʚʘʣʠʩʴ 

ʨʘʩʪʫʱʠʝ ʨʘʩʪʝʥʠʷ. 

 

 
 

ʈʠʩʫʥʦʢ 1. ʇʦʚʝʨʭʥʦʩʪʴ ʢʘʰʪʘʥʦʚʦʡ ʧʦʯʚʳ ʫ ʧʦʜʥʦʞʠʷ ʀʣʝ ɸʣʘʪʘʫʩʢʠʭ ʛʦʨ ʟʘ 3-5 ʣʝʪ 

ʥʝʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɸʚʪʦʨ ʬʦʪʦʛʨʘʬʠʠ ʈʳʩʧʝʢʦʚ ʊ.ʈ. (2021) 

 

ʇʦʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʨʝʘʣʳ, ʛʜʝ ʥʘʭʦʜʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʞʠʚʦʪʥʳʡ 

ʤʠʨ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɿʘ ʧʝʨʠʦʜ 2005-2008 ʛʛ. ʚ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʡ ʟʦʥʝ 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʛʘʢʦʚ, ʜʨʦʬʳ (ʜʞʝʢ). ʅʘ ʥʦʚʳʭ ʣʘʥʜʰʘʬʪʘʭ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ 

ʩʪʝʧʥʦʡ ʟʦʥʘʭ ʧʦʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʝ ʞʠʚʦʪʥʳʝ: ʣʦʩʠ, ʩʠʙʠʨʩʢʠʝ ʢʦʩʫʣʠ (2014 ʛ.). ʋʞʝ ʛʦʚʦʨʠʪ 

ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʠ ʩʦʭʨʘʥʝʥʠʠ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʭ ʩʣʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚʠʟʫʘʣʴʥʦ. 

ʉʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠ ʞʠʚʦʪʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. 

ɽʩʣʠ ʦʩʥʦʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʝʥʠʡ, ʚ ʢʦʣʠʯʝʩʪʚʝ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 

ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʷʪ ʠ ʠʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʣʦʢʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʦʚ. 
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ɹʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʪʦʣʴʢʦ ʟʘʨʦʩʣʠ çʜʠʢʠʤʠè ʪʨʘʚʘʤʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʢʘʢ ʦʪ 

ʧʨʠʨʦʜʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʪʘʢ ʠ ʦʪ ʢʫʣʴʪʫʨʥʳʭ. ʇʦ ʜʘʥʥʳʤ [8] ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʦʪʯʝʪʘ ʥʘ 1 ʥʦʷʙʨʷ 2022 ʛ. ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʟʘʧʘʩʘ ʩʦʩʪʘʚʣʷʣʘ 67297,6 ʪʳʩ. ʛʘ. ʊʘʢʘʷ ʧʦ ʧʣʦʱʘʜʠ 

ʪʝʨʨʠʪʦʨʠʷ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ, ʪʘʢ ʠ ʜʨʫʛʠʭ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ɺ ʵʢʩʧʝʜʠʮʠʷʭ 2003-2004 ʛʛ. ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʡʮʝʚ, ʣʠʩ, 

ʩʠʙʠʨʩʢʠʭ ʢʦʩʫʣʴ, ʧʪʠʮ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʠʦʜʘʤʠ 1984-1992 ʛʛ.   

ɺ ʵʪʠ ʛʦʜʳ ʩʪʘʣʠ ʚʦʟʥʠʢʘʪʴ ʥʦʚʳʝ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ. ʅʘʰʝ ʠʟʫʯʝʥʠʝ ʚʦʨʦʙʴʠʥʳʭ, 

ʧʦʢʘʟʘʣʦ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʦʨʦʙʴʝʚ ʚ ʛʦʨʦʜʘʭ. ɼʘʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ 

ʚʦʟʥʠʢʣʘ ʚʩʣʝʜʩʪʚʠʝ ʜʝʡʩʪʚʠʷ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʧʪʠʮ. ʋʯʝʪ ʤʝʞʚʠʜʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʚ 

ʵʢʦʩʠʩʪʝʤʘʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʠʩʢʣʶʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʝ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʦʩʦʙʦ 

ʦʧʘʩʥʦʛʦ ʪʦʢʩʠʢʘʥʪʘ, ʢʦʪʦʨʳʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʧʦʜʝʡʩʪʚʦʚʘʣ ʥʘ ʚʦʨʦʙʴʝʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʦʥʠ ʚʩʝ ʠʩʯʝʟʣʠ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʧʦʜʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʪʠʮ ʤʘʡʥʘ ʠ ʥʘ ʜʨʫʛʠʝ 

ʦʨʛʘʥʠʟʤʳ.  

ʋʩʠʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʙʦʣʴʰʠʭ 

ʛʦʨʦʜʘʭ. ʕʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʩʭʦʜʷʪ ʙʝʟ ʧʝʨʝʨʳʚʘ, ʪʦ ʫʤʝʥʴʰʘʷʩʴ, ʪʦ ʫʩʠʣʠʚʘʷʩʴ. ʇʦʵʪʦʤʫ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʛʦʨʦʜʘ ʪʦʞʝ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘʤʠ ʦʧʨʝʜʝʣʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʛʜʝ ʧʦʜʚʝʨʛʘʶʱʠʤʠʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʢʨʫʞʘʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʧʪʠʮʳ. 

ʆ ʥʠʭ ʧʠʰʝʪ ʘʚʪʦʨ [9], ʚ ʢʦʪʦʨʦʡ ʛʦʚʦʨʠʪʩʷ ʦ ʥʘʜʚʠʛʘʶʱʝʡʩʷ ʥʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʙʝʜʝ, 

ʪʘʷʱʝʡʩʷ ʚ ʧʘʛʫʙʥʦʤ ʜʝʡʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʥʘ ʧʨʠʨʦʜʫ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʥʘʢʦʧʣʝʥʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʜʘʚʘʣʠ ʚ ʨʘʙʦʪʝ [10]. 

ʉʣʦʞʥʦʩʪʴ ʠ ʚʘʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʠʪʫʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʪʨʫʜʥʦ ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʟʫ. ʊʘʢ ʚʦʟʴʤʝʤ ʦʙʳʯʥʫʶ 

ʩʠʪʫʘʮʠʶ, ʢ ʢʦʪʦʨʦʡ ʤʳ ʧʨʠʚʳʢʣʠ ʩ ʜʝʪʩʪʚʘ ï ʧʨʠʩʫʪʩʪʚʠʝ ʚʦʨʦʙʴʝʚ ʚʦ ʚʩʝʭ ʫʛʦʣʢʘʭ ʩʪʨʘʥʳ. 

ʆʜʥʘʢʦ, ʫʞʝ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ 2013 ʛʦʜʘ ʦʙʥʘʨʫʞʠʣʦʩʴ ʦʪʩʫʪʩʪʚʠʝ ʚʦʨʦʙʴʝʚ ʚ ʛ. ɸʣʤʘʪʳ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʭʦʨʦʰʦ ʙʳʣʦ ʟʘʤʝʪʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʧʪʠʮʳ ʤʘʡʥʳ. ʕʪʠ ʧʪʠʮʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤʠ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ) ʨʘʟʤʝʨʘʤʠ, ʯʝʤ ʚʦʨʦʙʴʠ, ʠ ʘʛʨʝʩʩʠʚʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʢ 

ʦʢʨʫʞʘʶʱʠʤ ʠʭ ʦʨʛʘʥʠʟʤʘʤ. 

ʈʝʥʜʦʤʠʟʠʨʦʚʘʥʥʳʡ ʫʯʝʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʨʘʡʦʥʘʤ ʛʦʨʦʜʘ ʠ ʦʧʨʦʩ ʛʨʘʞʜʘʥ ʧʦʢʘʟʘʣ 

çʥʝʦʞʠʜʘʥʥʦʝè ʦʪʩʫʪʩʪʚʠʝ ʚʦʨʦʙʴʝʚ. ʄʳ 24-25 ʘʚʛʫʩʪʘ 2012 ʛ. ʵʪʠʭ ʧʪʠʮ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 4-ʭ 

ʯʘʩʦʚ ʧʦʠʩʢʘ ʥʝ ʤʦʛʣʠ ʦʙʥʘʨʫʞʠʪʴ ʚ ʩʢʚʝʨʘʭ ʛʦʨʦʜʘ ʐʳʤʢʝʥʪ. ɺ ʪʘʢʠʭ ʤʘʣʝʥʴʢʠʭ ʛʦʨʦʜʘʭ ʢʘʢ 

ʄʘʥʢʝʥʪ, ʤʳ ʪʘʢʞʝ ʦʙʥʘʨʫʞʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʚʦʨʦʙʴʝʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʧʨʠʩʫʪʩʪʚʠʝ ʧʪʠʮʳ ʤʘʡʥʳ 

ʧʦʩʪʦʷʥʥʦ ʠʤʝʣʦ ʤʝʩʪʦ ʚʦ ʚʩʝʭ ʦʩʤʘʪʨʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ. ʅʝ ʙʦʣʴʰʠʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʥʝ 

ʪʦʣʴʢʦ ʤʝʥʝʝ ʟʘʛʘʟʦʚʘʥʳ ʠ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʰʫʤʘʤ, ʥʦ ʠ ʦʨʛʘʥʠʟʤʳ ʚ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʦʯʢʘʭ 

ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʦʧʘʜʘʥʠʷʤ ʭʠʤʠʢʘʪʦʚ. ʊʦ ʝʩʪʴ ʧʨʦʮʝʩʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʤʘʛʥʠʬʠʢʘʮʠʠ ʥʝ 

ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʠʩʯʝʟʥʦʚʝʥʠʠ ʚʦʨʦʙʴʝʚ, ʭʦʪʷ ʠ, ʚʦʟʤʦʞʥʦ, ʠʤʝʝʪ ʤʝʩʪʦ, ʚʣʠʷʷ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʦʚ ʢ ʨʘʟʣʠʯʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ.  

ʅʘ ʧʪʠʮ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ ɸʣʤʘʪʳ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʟʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʭ, 

ʰʫʤʳ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʦʩʪʦʷʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʯʠʩʪʦʡ ʚʦʜʳ. ʇʦʩʣʝʜʥʝʝ ʟʘʩʪʘʚʣʷʝʪ ʧʪʠʮ ʧʠʪʴ 

ʚʦʜʫ ʠʟ ʛʨʷʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʢʦʪʦʨʳʤʠ ʩʣʫʞʘʪ ʩʪʦʯʥʳʝ ʚʦʜʳ. ʕʪʠ ʠʩʪʦʯʥʠʢʠ ʯʘʩʪʦ 

ʟʘʛʨʷʟʥʝʥʳ. ʊʘʢʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ 

ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʧʨʝʚʳʰʘʶʱʠʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʜʦʧʫʩʪʠʤʫʶ ʥʦʨʤʫ, ʘ ʪʘʢʞʝ ʠ ʪʦʪ ʪʨʘʥʩʧʦʨʪ, ʫ ʢʦʪʦʨʳʭ ʝʱʝ ʠ ʠʟ ʜʚʠʛʘʪʝʣʷ 

ʧʨʦʩʘʯʠʚʘʝʪʩʷ ʤʘʰʠʥʥʦʝ ʤʘʩʣʦ ʠ ʧʦʧʘʜʘʝʪ ʥʘ ʘʩʬʘʣʴʪ, ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʜʦʨʦʞʥʦʡ ʧʳʣʴʶ. 

ʅʘ ʬʦʥʝ ʪʘʢʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʛʦ ʛʦʨʦʜʘ ʢʘʢ ʄʘʥʢʝʥʪ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʨʦʙʴʝʚ ʚ 

ʛʦʨʦʜʘʭ ʪʨʫʜʥʦ ʫʚʷʟʘʪʴ ʩ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʢʨʦʤʝ ʢʘʢ ʠʭ ʚʳʪʝʩʥʝʥʠʷ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʷ 

ʥʦʚʦʡ ʜʣʷ ʵʪʠʭ ʤʝʩʪ ʧʦʧʫʣʷʮʠʝʡ ʧʪʠʮ. ʏʫʞʝʨʦʜʥʳʝ ʧʪʠʮʳ ʚ ʛ. ɸʣʤʘʪʳ, ʛ. ʐʳʤʢʝʥʪ ʠ ʛ. 

ʄʘʥʢʝʥʪ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚʦ ʚʩʝʭ ʦʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʩʪʘʭ ʩʪʘʡʢʘʤʠ, ʧʘʨʘʤʠ ʠ ʚ ʦʜʠʥʦʯʢʫ. ɺ 

ʚʦʟʤʦʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ ʩʢʚʦʨʮʦʚ ʠ ʦʪʩʫʪʩʪʚʠʷ ʚʦʨʦʙʴʝʚ 

ʠʤʝʝʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʦʨʦʙʴʠ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʣʘʙʳʤ ʚʠʜʦʤ. ʉʣʘʙʘ ʥʘʜʝʞʜʘ ʥʘ ʪʦ, 

ʯʪʦ ʚʦʨʦʙʴʠ ʧʦʢʠʥʫʣʠ ʛʦʨʦʜʩʢʫʶ ʩʨʝʜʫ ʠ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʟʘ ʛʦʨʦʜ. ʊʦ ʝʩʪʴ ʚ ʛʦʨʦʜʝ ʜʘʞʝ 

ʠʟʨʝʜʢʘ ʚʦʨʦʙʴʠ ʥʝ ʧʦʧʘʜʘʣʠʩʴ ʥʘ ʛʣʘʟʘ. 
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ʅʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ ʤʘʡʥʘ ʚ ʛʦʨʦʜʝ ɸʣʤʘʪʳ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʦʩʴ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 2013 ʛʦʜʦʤ. 

ʇʨʠʤʝʨʳ ʜʝʡʩʪʚʠʷ ʠʥʪʨʦʜʫʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ ʧʨʠʚʝʜʝʥʳ ʚ 

ʨʘʙʦʪʘʭ [6, 5]. ɺ ʨʘʙʦʪʝ [5] ʧʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʢʦʨʝʥʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʵʢʦʩʠʩʪʝʤʳ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʪʨʦʜʫʢʮʠʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ʊʘʢ, ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʚ ʦʟʝʨʦ ɹʘʣʭʘʰ ʤʘʣʴʢʦʚ 

ʩʫʜʘʢʘ, ʞʝʨʝʭʘ ʠ ʩʦʤʘ, ʧʨʠʚʝʣʦ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ, ʪʘʢʠʭ, ʢʘʢ ʤʘʨʠʥʢʘ ʠ 

ʛʦʣʳʡ ʦʩʤʘʥ, ʨʝʟʢʦʤʫ ʩʦʢʨʘʱʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʦʢʫʥʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ 

ʫʨʦʚʥʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ. ɿʜʝʩʴ ʞʝ [5] ʛʦʚʦʨʠʪʩʷ ʠ ʦ ʧʪʠʮʘʭ, ʯʪʦ ʧʪʠʮʘ ʤʘʡʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʪʝʩʥʠʣʠ ʦʪʦʚʩʶʜʫ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʢʚʦʨʮʘ ʠ ʨʘʩʩʝʣʠʣʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ. ɸ ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ ʟʘʩʝʣʠʣʘ ʛʦʨʦʜ ʠ ʚʝʩʴ ʧʦʷʩ ʣʠʩʪʚʝʥʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ 

ɿʘʠʣʠʡʩʢʦʛʦ ɸʣʘʪʘʫ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʪʝʩʥʠʚ ʘʙʦʨʠʛʝʥʘ ï ʪʷʥʴ-ʰʘʥʴʩʢʦʛʦ ʢʥʷʟʴʢʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ. 

ʆʜʥʘʢʦ ʚʦʨʦʙʴʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʥʦʩʷʪʩʷ ʢ ʙʠʦʠʥʜʠʢʘʪʦʨʘʤ ʧʦ ʢʨʠʪʝʨʠʷʤ 

«ʦʙʥʘʨʫʞʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʠ çʬʠʢʩʘʮʠʷ ʩʢʦʨʦʩʪʠ ʧʨʦʭʦʜʷʱʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝè, ʥʦ ʥʝ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʥʘʣʠʯʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʘ 

ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʅʘ ʣʘʥʜʰʘʬʪʘʭ ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ ʪʦʞʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʘʪʴ ʩʪʨʫʢʪʫʨʫ ʤʝʟʦʬʘʫʥʳ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʩʫʢʮʝʩʩʠʠ ʣʘʥʜʰʘʬʪʦʚ. ʊʘʢ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ 2008 ʛ. (ʥʝ ʜʘʣʝʢʦ ʦʪ ʪʨʘʩʩʳ) 

ʛ. ɸʣʤʘʪʳ ï ʛ. ɹʘʣʭʘʰ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʨʦ-ʙʫʨʳʭ ʧʦʯʚ ʥʘ ʢʫʩʪʘʨʥʠʯʢʘʭ ʟʘʤʝʯʝʥʦ ʠʥʪʝʨʝʩʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʘʫʢʦʚ. ʂʫʩʪʘʨʥʠʯʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʠ ʥʝ ʩʦʧʨʠʢʘʩʘʶʪʩʷ. ʄʝʞʜʫ ʚʩʝʤʠ ʢʫʩʪʘʨʥʠʯʢʘʤʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʦʜʠʥʘʢʦʚʳʝ ʧʘʫʢʠ ʩʨʝʜʥʝʛʦ 

ʨʘʟʤʝʨʘ ʥʘ ʩʚʦʠʭ ʧʘʫʪʠʥʢʘʭ. ʀʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʦ ʠʜʝʘʣʴʥʦ. ʆʥʠ ʟʘʥʠʤʘʣʠ 

ʨʘʚʥʳʝ ʫʯʘʩʪʢʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ʕʪʘ ʠʜʝʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʚʦʟʥʠʢʘʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʦ 

ʧʨʠʯʠʥʝ ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʚʳʧʘʩʘ ʤʝʣʢʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʢʦʪʦʨʳʡ ʨʘʥʴʰʝ ʟʜʝʩʴ 

ʠʤʝʣʩʷ.  

ʇʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʣʦʞʠʚʰʠʝʩʷ 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʪʫʘʮʠʠ. 

ʉʝʡʯʘʩ ʥʫʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʠ ʚʳʨʘʟʠʪʴ ʢʦʥʢʨʝʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʚʩʝʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʵʪʦʡ ʩʨʝʜʝ ʧʪʠʮ. ʂʘʞʜʳʡ ʚʠʜ ʚ ʧʨʠʨʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʝ ʟʘʥʠʤʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʠʰʫ ʠ 

ʧʦʪʦʤʫ ʥʝ ʚʩʪʫʧʘʝʪ ʚ ʞʝʩʪʢʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʩ ʜʨʫʛʠʤʠ ʩʦʦʙʠʪʘʪʝʣʷʤʠ [11]. ʇʦʧʫʣʷʮʠʷ 

ʫʩʪʦʡʯʠʚʦ ʩʦʭʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʧʨʠʩʫʱʠʭ ʜʘʥʥʦʤʫ ʚʠʜʫ ʦʧʪʠʤʫʤʝ ʯʠʩʣʝʥʥʦʩʪʠ, 

ʮʝʣʦʩʪʥʦʩʪʠ ʩʦʦʙʱʝʩʪʚʘ, ʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ, ʚʥʝʜʨʝʥʠʠ ʥʦʚʳʭ ʚʠʜʦʚ ʦʩʣʘʙʣʷʝʪʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʞʠʚʘʝʤʦʩʪʴ. ʋʷʟʚʠʤʦʩʪʴ ʚʦʨʦʙʴʠʥʳʭ ʟʘʢʣʶʯʘʝʪʩʷ ʠ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʠ ʚʴʶʪ ʦʪʢʨʳʪʳʝ ʛʥʝʟʜʘ: ʚʦʨʦʙʴʠ ʥʘ ʜʝʨʝʚʴʷʭ ʠ ʢʨʳʰʘʭ ʧʦʩʪʨʦʝʢ, ʞʘʚʦʨʦʥʢʠ - ʧʨʷʤʦ ʥʘ 

ʟʝʤʣʝ.  

ʆʜʥʘʢʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʶʱʘʷʩʷ ʩʠʪʫʘʮʠʷ ʪʨʝʙʫʝʪ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʜʘʥʥʦʛʦ ʧʨʦʬʠʣʷ. ɺʦʪ ʯʪʦ ʧʠʰʫʪ [11]: çɺʩʷ ʩʠʩʪʝʤʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʠ ʧʣʘʥʦʚ ʜʝʡʩʪʚʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʠʭ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʨʘʙʦʪʢʫ ʨʷʜʘ ʧʨʘʚʦʚʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ, ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè. 

ʈʘʥʝʝ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʳʭ ʠʥʬʦʨʤʘʮʠʡ ʧʦʷʚʣʷʣʠʩʴ ʜʘʥʥʳʝ ʦ ʧʨʦʙʣʝʤʘʭ ʚ ʘʵʨʦʧʦʨʪʘʭ, 

ʚʦʟʥʠʢʰʠʭ ʩ ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʧʪʠʮ ʥʘ ʚʟʣʝʪʥʳʭ ʧʦʣʦʩʘʭ ʩʘʤʦʣʝʪʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʯʠʩʣʝʥʥʦʩʪʠ ʦʜʥʦʛʦ ʚʠʜʘ ʧʪʠʮ ʚ ʛʦʨʦʜʘʭ. ɺ ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʤʳ ʦʪʤʝʯʘʝʤ ʤʘʩʩʦʚʦʝ 

ʨʘʟʤʥʦʞʝʥʠʝ ʛʫʩʝʥʠʮ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʧʦʝʜʘʶʪ ʣʠʩʪʴʷ ʥʝʢʦʪʦʨʳʭ ʜʝʨʝʚʴʝʚ. ʂʘʢ ʨʝʰʘʶʪʩʷ ʵʪʠ 

ʚʦʧʨʦʩʳ ʠ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ? 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʪʨʦʬʠʯʝʩʢʠʭ ʮʝʧʝʡ ʚ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʙʠʦʮʝʥʦʟʘʭ ʧʨʠʚʦʜʷʪ ʢ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʘʨʠʘʥʪʘʤ ʬʠʪʦʛʝʥʥʦʡ ʠ ʟʦʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʡ, ʵʪʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʛʥʦʟʳ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʠ. ʉʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʚʠʜʦʚ, ʫʩʣʦʞʥʝʥʠʷ ʢʨʫʛʦʚʦʨʦʪʦʚ ʚʝʱʝʩʪʚ, 

ʫʚʝʣʠʯʝʥʠʝ ʤʦʨʪʤʘʩʩʳ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʶ ʪʨʦʬʠʯʝʩʢʠʭ ʢʘʥʘʣʦʚ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ 

ʵʢʦʩʠʩʪʝʤ ʪʨʫʜʥʦ ʥʘʡʪʠ ʢʦʥʢʨʝʪʥʫʶ ʧʨʠʯʠʥʫ ʠʟʤʝʥʝʥʠʡ. ʅʝ ʩʦʚʩʝʤ ʧʨʦʩʪʦ ʧʦʜʦʙʨʘʪʴ 

ʙʠʦʠʥʜʠʢʘʪʦʨʳ. ʈʦʣʴ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʩʪʘʥʦʚʠʪʩʷ ʟʘʚʠʩʠʤʳʤ ʥʝ ʪʦʣʴʢʦ ʦʪ ʥʘʣʠʯʠʷ 
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ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʥʦ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ʇʦʵʪʦʤʫ ʜʘʥʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʠʩʢʣʶʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʝ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʦʩʦʙʦ ʦʧʘʩʥʦʛʦ 

ʪʦʢʩʠʢʘʥʪʘ, ʢʦʪʦʨʳʡ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʧʦʜʝʡʩʪʚʦʚʘʣ ʥʘ ʚʦʨʦʙʴʝʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʦʥʠ ʚʩʝ 

ʠʩʯʝʟʣʠ. ʀ ʪʘʢʞʝ ʥʝ ʩʣʝʜʫʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʜʦʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʦʟʤʦʞʥʦʛʦ ʟʘʛʨʷʟʥʠʪʝʣʷ ʥʘ 

ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʤʳ ʠ ʯʝʣʦʚʝʢʘ. ʊʦ ʝʩʪʴ, ʦʩʪʘʚʰʠʝʩʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʦʨʦʙʴʝʚ ʥʝ ʪʨʝʙʫʶʪʩʷ. ʊʘʢʞʝ ʥʝ ʪʨʝʙʫʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ 

ʠʩʪʦʯʥʠʢʘʭ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʚʳʟʳʚʘʶʱʠʭ ʫ ʚʦʨʦʙʴʝʚ ʪʦʢʩʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ, 

ʩʦʧʨʦʚʦʞʜʘʚʰʠʝʩʷ ʠʭ ʛʠʙʝʣʴʶ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʟʦʦʛʝʥʥʦʡ ʩʫʢʮʝʩʩʠʠ ʜʦʣʞʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʩʜʝʨʞʠʚʘʥʠʷ ʨʦʩʪʘ ʚʝʣʠʯʠʥʳ ʉʠ, ʘ ʟʘʪʝʤ ʠ ʝʛʦ ʫʤʝʥʴʰʝʥʠʷ, ʪʘʢ ʢʘʢ ʫʤʝʥʴʰʠʣʦʩʴ ʯʠʩʣʦ 

ʦʩʦʙʝʡ ʚʝʣʠʯʠʥʳ ɺ. ɺʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʙʦʣʝʟʥʝʡ ʠ ʚʠʜʦʚ ʚ ʩʦʦʙʱʝʩʪʚʝ, ʢʦʪʦʨʳʝ ʧʦʚʣʠʷʶʪ 

ʪʦʞʝ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʉʠ. ʊʦʣʴʢʦ ʚ ʪʘʢʦʤ ʚʘʨʠʘʥʪʝ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʩʘʤʦʩʦʭʨʘʥʝʥʠʝ ʠ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ɺʦʪ ʯʪʦ ʧʠʰʝʪ ʘʚʪʦʨ [12]: çʇʘʨʘ ʧʪʠʮ, ʟʘʛʥʝʟʜʠʚʰʘʷʩʷ ʚ ʦʙʱʝʤ ʚʦʣʴʝʨʝ, ʚ ʧʝʨʠʦʜ 

ʛʥʝʟʜʦʚʘʥʠʷ ʩʪʘʣʘ ʥʘʩʪʦʣʴʢʦ ʘʛʨʝʩʩʠʚʥʦʡ, ʯʪʦ ʟʘʙʠʣʘ ʥʘʩʤʝʨʪʴ ʦʜʥʦʛʦ ʠʟ ʩʝʨʳʭ ʩʢʚʦʨʮʦʚ, 

ʩʦʜʝʨʞʘʚʰʘʷʩʷ ʩ ʥʠʤʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘè. ɺ ʵʪʦʡ ʨʘʙʦʪʝ [12] ʘʚʪʦʨ ʦʧʠʩʳʚʘʝʪ, ʯʪʦ ʦʙʳʢʥʦʚʝʥʥʘʷ 

ʤʘʡʥʘ, ʠʣʠ ʩʘʨʘʥʯʦʚʳʡ ʩʢʚʦʨʝʮ (Acridotheres tristis) ʧʦʷʚʠʣʘʩʴ ʚ 40-ʭ ʛʦʜʘʭ ʜʚʘʜʮʘʪʦʛʦ 

ʩʪʦʣʝʪʠʷ, ʘ ʚ ɸʣʤʘʪʳ ï ʚ 1962 [13] ʠ ʙʳʩʪʨʦ ʨʘʟʤʥʦʞʠʣʘʩʴ. ʊʘʢ ʢʘʢ ʤʘʡʥʘ ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʩʝʤʝʡʩʪʚʫ ʩʢʚʦʨʮʦʚ ʫ ʥʠʭ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʤʝʩʪʥʳʤ ʚʠʜʦʤ ʦʙʳʢʥʦʚʝʥʥʳʤ ʩʢʚʦʨʮʦʤ. ʅʦ ʚ ʪʦʞʝ 

ʚʨʝʤʷ ʤʘʡʥʘ ʥʝ ʫʣʝʪʘʶʪ ʥʘ ʟʠʤʫ ʚ ʜʨʫʛʠʝ ʢʨʘʷ, ʠ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ, ʧʦʝʜʘʷ ʟʠʤʥʶʶ ʜʦʣʶ 

ʧʠʱʠ ʤʝʩʪʥʳʭ ʧʪʠʮ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʡ ʫʨʦʥ ʤʝʩʪʥʳʤ ʧʦʧʫʣʷʮʠʷʤ ʤʘʡʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʥʘʥʦʩʠʪ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɸʛʨʝʩʩʠʚʥʦʩʪʴ ʚ ʧʝʨʠʦʜ ʛʥʝʟʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʱʘʷ ʠʤ ʟʘʙʠʪʴ 

ʥʘʩʤʝʨʪʴ ʚʟʨʦʩʣʦʛʦ ʩʢʚʦʨʮʘ, ʝʱʝ ʣʝʛʯʝ ʠ ʙʳʩʪʨʝʝ ʧʦʟʚʦʣʠʪ ʫʥʠʯʪʦʞʠʪʴ ʚʦʨʦʙʴʝʚ, ʞʘʚʦʨʦʥʢʦʚ 

ʚʤʝʩʪʝ ʩ ʧʪʝʥʮʘʤʠ ʠʣʠ ʢʣʘʜʢʘʤʠ ʷʠʮ. ɺ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʪʝʩʥʠʚ ʠʣʠ (ʚʦʟʤʦʞʥʦ) 

ʫʥʠʯʪʦʞʠʚ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩʢʚʦʨʮʘ, ʧʪʠʮʳ ʤʘʡʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʢʘʟʳʚʘʶʪ ʧʦʜʦʙʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʥʘ ʦʩʦʙʝʡ ʜʨʫʛʠʭ ʚʦʨʦʙʴʠʥʳʭ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʤʦʞʥʦ ʚʳʜʝʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʥʝʩʢʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʨʘʩʪʝʥʠʷ ʠ ʞʠʚʦʪʥʳʝ. ʆʥʠ ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʘ ʬʦʥʝ 

ʧʦʩʪʦʷʥʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʧʦʜ ʧʘʰʥʠ ʠ ʧʘʩʪʙʠʱʘ. 

ʇʨʠ ʵʪʦʤ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʟʘ 20-30 ʣʝʪ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦʤ ʠ ʥʝʧʦʩʪʦʷʥʩʪʚʦʤ ʧʨʦʮʝʩʩʘ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʩʫʢʮʝʩʩʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʠʩʭʦʜʷʪ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

1 ɸʛʨʦʛʝʥʥʳʝ ʩʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʥʝʧʨʝʨʳʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʰʥʷʭ. 

2 ʉʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʪʦ ʝʩʪʴ ʧʨʝʨʳʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʰʥʷʭ (ʥʝ ʩʠʩʪʝʤʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ). 

3 ʉʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʜʣʠʪʝʣʴʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʰʥʷʭ. 

4 ʉʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʫʢʦʩ ʧʦʩʝʚʘʭ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. 

5 ɸʛʨʦʛʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚ ʩʫʢʮʝʩʩʠʠ ʥʘ ʥʝʧʨʝʨʳʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʩʪʙʠʱʘʭ ʠ 

ʩʝʥʦʢʦʩʘʭ. 

6 ʉʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ, ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ 

ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʪʦ ʝʩʪʴ ʧʨʝʨʳʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʩʪʙʠʱʘʭ ʠ ʩʝʥʦʢʦʩʘʭ (ʥʝ ʩʠʩʪʝʤʥʦʝ 

ʯʝʨʝʜʦʚʘʥʠʝ). 

7 ʉʫʢʮʝʩʩʠʠ ʩʦʦʙʱʝʩʪʚ ʥʘ ʜʣʠʪʝʣʴʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʘʩʪʙʠʱʘʭ ʠ ʩʝʥʦʢʦʩʘʭ. 

ʇʦ ʜʘʥʥʳʤ [8] ʧʠʰʫʪ ʦ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʦʪ 07.12.2021 ˉ 867 çʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ 

ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʋʣʳʪʘʫʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦ ʦʭʨʘʥʝ ʣʝʩʦʚ ʠ 

ʞʠʚʦʪʥʦʛʦ ʤʠʨʘè ʋʧʨʘʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʂʘʨʘʛʘʥʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠè. ʇʨʠʥʷʪʴ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʪʝʨʨʠʪʦʨʠʶ 

ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 58,9 ʪʳʩ. ʛʝʢʪʘʨ. ʊʦ ʝʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʩ 2667,4 ʪʳʩ. ʛʘ ʚ 2021 ʛʦʜʫ, ʫʚʝʣʠʯʠʣʠʩʴ ʜʦ 2726,3 ʪʳʩ. ʛʘ ʚ 2022 ʛʦʜʫ. 

ɺ ʩʪʘʪʴʝ [14] ʧʠʰʫʪ ʦ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ: çʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʠʤʝʶʪʩʷ ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʨʘʥʴʰʝ ʙʳʣʠ 
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ʠʟʫʯʝʥʳ ʧʨʠʨʦʜʥʳʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ ʠ ʤʠʢʨʦʙʦʚ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʥʠ ʩʦʝʜʠʥʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʚʠʜʦʚ 

ʩʚʷʟʠ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʠʱʝʚʳʝ ʠ ʭʦʨʦʣʦʛʠʯʝʩʢʠʝ, ʦʙʨʘʟʫʶʪ ʧʠʱʝʚʫʶ ʮʝʧʴ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʠʨʘʤʠʜʫè. 

 ʅʘ ʦʩʥʦʚʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʨʝʢʦʤʝʥʜʫʝʤ: ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʧʨʘʢʪʠʢ ʧʦ 

ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʶ, ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʫ, ʘ ʪʘʢʞʝ ʧʦʣʝʚʳʭ ʧʨʘʢʪʠʢ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʀʟʤʝʥʝʥʠʝ ʪʨʘʚʦʩʪʦʝʚ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚʩʣʝʜʩʪʚʠʝ 

ʙʦʣʴʰʦʡ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ ʟʘ ʧʝʨʠʦʜ ʜʦ 1990 ʛ., ʫʭʫʜʰʠʣʦ ʠʭ ʬʫʥʢʮʠʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʤʘʩʩʳ ʠ ʜʨʫʛʠʝ. ɸ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʟʘ ʧʝʨʠʦʜ 

ʧʦʩʣʝ 1990-1992 ʛʛ., ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠ ʧʨʠʙʣʠʞʘʶʪʩʷ ʢ 

ʧʨʠʨʦʜʥʳʤ. ʅʘ ʙʨʦʰʝʥʥʳʭ ʨʘʩʧʘʭʘʥʥʳʭ ʟʝʤʣʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʭ ʬʫʥʢʮʠʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʵʪʦʤʫ ʵʪʘʧʫ ʧʨʝʜʩʪʦʠʪ ʧʨʦʡʪʠ 

ʜʦʣʛʠʡ ʧʫʪʴ ʩʪʘʜʠʡʥʳʭ ʨʘʟʚʠʪʠʡ. 

ɺʳʚʦʜʳ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʩ ʩʦʢʨʘʱʝʥʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ ʚ ʨʘʟʥʳʭ ʤʝʩʪʥʦʩʪʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʩ 1991-1992 

ʛʛ. ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘ ʚʨʝʤʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʢʦʤʧʦʥʝʥʪʳ 

ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʳʩʪʨʝʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠ ʪʝʩʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʘʣʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʊʘʢʠʝ 

ʣʘʥʜʰʘʬʪʳ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʠʭ ʦʮʝʥʢʠ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʭʨʘʥʝ, ʦʟʜʦʨʦʚʣʝʥʠʶ ʠ ʦʙʦʛʘʱʝʥʠʶ ʦʢʨʫʞʘʶʱʝʡ ʯʝʣʦʚʝʢʘ ʩʨʝʜʳ. ʕʪʦ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʦʛʨʘʬʠʠ, ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 
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This article presents the results of our study, which provides the first confirmed camera-trap 

evidence of the Asiatic wildcat (Felis lybica ornata) in Ile-Alatau National Park, southeastern 

Kazakhstan. From January to September 2025, 113 camera traps accumulated 4,041 trap-days, 

recording nine carnivore species. The most frequently detected were the Tien Shan brown bear (Ursus 

arctos isabellinus), red fox (Vulpes vulpes), snow leopard (Panthera uncia), Turkestan lynx (Lynx 

lynx isabellinus), and grey wolf (Canis lupus), which together accounted for 73% of detections. The 

Asiatic wildcat was recorded twice, including footage of a female with three kittens ï providing the 

first documented evidence of a breeding population in the National Park. These findings expand the 

knowledge of F. lybica biogeography and demonstrate the ecological value of Ile-Alatau National 

Park as a refuge for large and small carnivores. Continued systematic camera trapping is essential 

to monitor population trends and strengthen conservation strategies for elusive felids in Central Asia. 

Key words: Asiatic wildcat, carnivores, camera trapping, protected area, Northern Tien Shan 

Mountains, biodiversity conservation 

 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʝʨʚʦʡ ʬʠʢʩʘʮʠʝʡ ʥʘ 

ʬʦʪʦʣʦʚʫʰʢʠ ʩʪʝʧʥʦʛʦ ʢʦʪʘ (Felis lybica ornata) ʚ ʀʣʝ-ɸʣʘʪʘʫʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʂʘʟʘʭʩʪʘʥʘ. ʉ ʷʥʚʘʨʷ ʧʦ ʩʝʥʪʷʙʨʴ 2025 ʛʦʜʘ ʥʘ ʦʩʥʦʚʝ 113 ʬʦʪʦʣʦʚʫʰʝʢ ʥʘʤʠ 

ʦʪʨʘʙʦʪʘʥʦ 4041 ʣʦʚʫʰʢʦ-ʩʫʪʦʢ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʝʚʷʪʴ ʚʠʜʦʚ ʭʠʱʥʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘ ʬʦʪʦʣʦʚʫʰʢʫ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʷʥʴ-ʰʘʥʩʢʠʡ ʙʫʨʳʡ ʤʝʜʚʝʜʴ (Ursus 

arctos isabellinus), ʣʠʩʠʮʘ (Vulpes vulpes), ʩʥʝʞʥʳʡ ʙʘʨʩ (Panthera uncia), ʪʫʨʢʝʩʪʘʥʩʢʘʷ ʨʳʩʴ 

(Lynx lynx isabellinus) ʠ ʩʝʨʳʡ ʚʦʣʢ (Canis lupus), ʚ ʩʨʝʜʥʝʤ, 73% ʨʝʛʠʩʪʨʘʮʠʡ. ʉʪʝʧʥʦʡ ʢʦʪ 

ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʜʚʘʞʜʳ, ʚʢʣʶʯʘʷ ʧʨʦʭʦʜʳ ʩʘʤʢʠ ʩ ʪʨʝʤʷ ʢʦʪʷʪʘʤʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʨʘʟʤʥʦʞʝʥʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʰʠʨʷʶʪ ʠʤʝʶʱʠʝʩʷ 

ʜʘʥʥʳʝ ʧʦ ʙʠʦʛʝʦʛʨʘʬʠʠ F. lybica ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʀʣʝ-

ɸʣʘʪʘʫʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʢʘʢ ʫʙʝʞʠʱʘ ʜʣʷ ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ ʭʠʱʥʳʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʇʨʦʜʦʣʞʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʣʦʚʫʰʝʢ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʧʦʧʫʣʷʮʠʠ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʩʪʨʘʪʝʛʠʡ ʩʦʭʨʘʥʝʥʠʷ ʩʢʨʳʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʝʧʥʦʡ ʢʦʪ, ʭʠʱʥʳʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʨʝʛʠʩʪʨʘʮʠʷ ʬʦʪʦʣʦʚʫʰʢʘʤʠ, 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ ʧʨʠʨʦʜʥʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʉʝʚʝʨʥʳʡ ʊʷʥʴ-ʐʘʥʴ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

 

ɹϰʣ ʤʘϨʘʣʘʜʘ ϧʘʟʘϨʩʪʘʥʥʳϬ ʦϬʪϮʩʪʽʢ-ʰʳϤʳʩʳʥʜʘϤʳ ɯʣʝ-ɸʣʘʪʘʫ ϰʣʪʪʳϨ ʧʘʨʢʽʥʜʝ 

ʰϰʙʘʨ ʤʳʩʳϨʪʳϬ (Felis lybica ornata) ʬʦʪʦϨʘϨʧʘʥϤʘ ʪϮʩʽʨʽʣʛʝʥ ʘʣϤʘʰϨʳ ʪϮʩʽʨʽʣʽʤʽ ʪʫʨʘʣʳ 
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ʟʝʨʪʪʝʫʽʤʽʟʜʽϬ ʥϸʪʠʞʝʣʝʨʽ ʙʝʨʽʣʛʝʥ. 2025 ʞʳʣʜʳϬ ϨʘϬʪʘʨʳʥʘʥ ϨʳʨʢϮʡʝʛʽʥʝ ʜʝʡʽʥ 113 

ʬʦʪʦϨʘϨʧʘʥ ʢϺʤʝʛʽʤʝʥ 4041 ʬʦʪʦϨʘϨʧʘʥ-ʪϸʫʣʽʢ ʞϰʤʳʩ ʘʪϨʘʨʳʣʳʧ, ʞʳʨʪϨʳʰ 

ʩϮʪϨʦʨʝʢʪʽʣʝʨʜʽϬ ʪʦϤʳʟ ʪϮʨʽ ʪʽʨʢʝʣʜʽ. ɽϬ ʞʠʽ ʪʽʨʢʝʣʛʝʥ ʪϮʨʣʝʨ ʊʷʥʴ-ʐʘʥʴ ϨʦϬʳʨ ʘʶʳ 

(Ursus arctos isabellinus), ʪϮʣʢʽ (Vulpes vulpes), Ϩʘʨ ʙʘʨʳʩʳ (Panthera uncia), ʊϮʨʢʽʩʪʘʥ 

ʩʽʣʝʫʩʽʥʽ (Lynx linx isabellinus) ʞϸʥʝ ϨʘʩϨʳʨ (Canis lupus) ʙʦʣʜʳ, ʦʨʪʘ ʝʩʝʧʧʝʥ ʙʘʨʣʳϨ 

ʞʳʨʪϨʳʰ ʩϮʨϨʦʨʝʢʪʽʣʝʨ ʪʽʨʢʝʣʽʤʜʝʨʽʥʽϬ 73%-ʳʥ Ϩϰʨʘʜʳ. ʐϰʙʘʨ ʤʳʩʳϨ ʝʢʽ ʨʝʪ ʪʽʨʢʝʣʜʽ, 

ʦʥʳϬ ʽʰʽʥʜʝ Ϯʰ ʤʘʨϤʘʫʳʤʝʥ ʙʽʨʛʝ ʘʥʘʣʳϨʪʳϬ Ϻʪʫʽ ʙʘʡϨʘʣʜʳ, ʙϰʣ ϰʣʪʪʳϨ ʧʘʨʢʪʝ 

ʧʦʧʫʣʷʮʠʷʥʳϬ ʢϺʙʝʡʽʧ ʞʘʪϨʘʥʳʥ ʢϺʨʩʝʪʝʜʽ. ɹϰʣ ʥϸʪʠʞʝʣʝʨ F. lybica ʙʠʦʛʝʦʛʨʘʬʠʷʩʳ 

ʙʦʡʳʥʰʘ ʙʘʨ ʤϸʣʽʤʝʪʪʝʨʜʽ ʪʦʣʳϨʪʳʨʘʜʳ ʞϸʥʝ ɯʣʝ-ɸʣʘʪʘʫ ϰʣʪʪʳϨ ʧʘʨʢʽʥʽϬ ʽʨʽ ʞϸʥʝ ϰʩʘϨ 

ʞʳʨʪϨʳʰ ʩϮʪϨʦʨʝʢʪʽʣʝʨʜʽϬ ʧʘʥʘʩʳ ʨʝʪʽʥʜʝʛʽ ʵʢʦʣʦʛʠʷʣʳϨ ϨϰʥʜʳʣʳϤʳʥ ʢϺʨʩʝʪʝʜʽ. 

ʇʦʧʫʣʷʮʠʷ ʪʝʥʜʝʥʮʠʷʣʘʨʳʥ ʙʘϨʳʣʘʫ ʞϸʥʝ ʆʨʪʘʣʳϨ ɸʟʠʷʜʘϤʳ ʞʘʩʳʨʳʥ ʤʳʩʳϨ 

ʪϰϨʳʤʜʘʩʪʘʨʳʥʳϬ Ϻʢʽʣʜʝʨʽʥ ʩʘϨʪʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʢϮʰʝʡʪʫ Ϯʰʽʥ ʬʦʪʦϨʘϨʧʘϨʪʘʨʜʳ 

ʞϮʡʝʣʽ ʙʘϨʳʣʘʫʜʳ ʞʘʣϤʘʩʪʳʨʫ ʘʩʘ ʤʘϬʳʟʜʳ. 

ʊϮʡʽʥ ʩϺʟʜʝʨ: ʰϰʙʘʨ ʤʳʩʳϨ, ʞʳʨʪϨʳʰ ʩϮʪϨʦʨʝʢʪʽʣʝʨ, ʬʦʪʦϨʘϨʧʘʥϤʘ ʪʽʨʢʝʫ, ʝʨʝʢʰʝ 

ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨ, ʉʦʣʪϮʩʪʽʢ ʊʷʥʴ-ʐʘʥʴ, ʙʠʦϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫ 

 

Introduction  
The Afro-Asiatic wildcat (Felis lybica) is a small carnivore (order Carnivora) distributed across 

the Mediterranean islands (Mallorca, Ceuta, and Melilla), most of Africa (except for tropical forest 

regions along the Congo River and parts of West Africa), and parts of West and Central Asia, 

including the Arabian Peninsula, Israel, Syria, Turkey, Transcaucasia, Iraq, Iran, Afghanistan, 

Turkmenistan, Tajikistan, Uzbekistan, Kyrgyzstan, China (Xinjiang), southern Kazakhstan, and 

northwestern India (Sludskiy, 1973: 14; Sludskiy and Grachev, 1982: 181; Kitchener et al., 2017: 17). 

This felid is considered the ancestor of the domestic cat (F. catus) and relative to the European wildcat 

(F. silvestris) (Driscoll et al., 2007: 519; De Martino et al., 2025: 1). Across its range, F. lybica 

inhabits diverse environments from dry savannas, steppes, scrublands to various deserts, semi-deserts 

and open foothill ecosystems, generally avoiding dense forests and high-altitude alpine zones 

(Heptner and Sludskiy, 1972: 338-339; Nowell and Jackson, 1996: 33; Sunquist and Sunquist, 2002: 

94). 

In Kazakhstan, this species ï in particular, its subspecies Asiatic wildcat (F. l. ornata) ï occurs 

mainly in the south (Zhetysu, Almaty, Zhambyl, Turkestan and Kyzylorda regions), yet its current 

distribution and population status remain poorly documented due to limited targeted surveys and 

difficulties in distinguishing it from domestic and feral cats (Felis catus).  

Ile-Alatau National Park, created in 1996 and located in the Northern Tien Shan Mountains in 

the south-east Kazakhstan, represents a key conservation area encompassing a mosaic of steppe, 

shrub, and montane habitats, providing suitable habitats to a diverse mammalian fauna. Most records 

of Asiatic wildcat within the National Park date back several decades and are based on visual 

observations (Sludskiy and Grachev, 1982: 184; Heptner and Sludskiy, 1972: 338-340). Historical 

accounts reported the presence of Asiatic wildcats on the mountain slopes of the Ile-Alatau Mountains 

(Shnitnikov, 1936: 118; Sludskiy, 1973: 18), and the species is currently included among the 

mammals officially registered within the Ile-Alatau National Park. However, it is not listed among 

the parkôs indicator species, and no systematic population monitoring is being conducted. Recent 

advances in camera trapping have greatly improved the ability to detect elusive and nocturnal 

carnivores in Kazakhstan (Grachev and Grachev, 2015: 115; Bizhanova et al., 2022: 5), including 

small felids.  

Although F. lybica is not threatened globally and is listed as a Least Concern species according 

to the IUCN Red List (Ghoddousi et al., 2022: 1), in Central Asia, the subspecies F. l. ornata is listed 

in the Red Data Book of Tajikistan as an ñendangered subspeciesò (EN) (Red Data Book of Tajikistan, 

2017: 468). In other countries, including Kazakhstan, the population of this felid is relatively stable, 

but understudied nonetheless. Data deficiency is a common issue with several carnivore species, 

especially small wild cats (Mugerwa et al., 2020; Miththapala et al., 2022; Akash et al., 2025), given 

the difficulty with the accessibility of their natural habitats and elusiveness. Documenting breeding 
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individuals helps ensure the inclusion of such species in regional biodiversity strategies and protected 

area management. 

The Northern Tien Shan represents the northernmost ecological limit for several Central Asian 

small felids. Monitoring F. l. ornata in this mountain system provides insight into foothill-to-

mountain ecological gradients, species assemblages of carnivores in montane ecosystems, the 

structure of guilds in protected landscapes, and how wildcat presence overlaps with anthropogenic 

pressure. 

Here, we present the first camera trap evidence of F. lybica obtained in Ile-Alatau National 

Park, Southeastern Kazakhstan. This finding adds to the present knowledge of the species 

distribution, highlights the importance of systematic camera trap monitoring for improving our 

understanding of small carnivore diversity in the region and emphasize the need for further research 

on the ecology of Asiatic wildcat populations in Central Asia.  

Materials and methods 

The study was conducted within the Ile-Alatau National Park across the mountainous region of 

Ile-Alatau Mountains (Northern Tien Shan), from January 2025 to September 2025.  

During the study, we employed conventional field mammalogy methods (Novikov, 1953: 15-

20), including visual observations and the identification of animal signs such as tracks, feces, prey 

remains, and scratch marks on trees and rocks, with all findings georeferenced using GPS. 

We deployed 113 camera traps on the ridges at altitudes ranging from 1220 to 3070 m above 

sea level, corresponding to the foothill zone, forest zone (mountain forest-meadow-steppe landscape), 

mountain-meadow zone (high-mountain meadows and meadow steppes) of belt of shrub-forb steppes 

(up to 1600 m above sea level), belt of spruce-forest (from 1600 to 2500-2700 m above sea level), 

subalpine belt (from 2700 to 3000 m above sea level), and alpine belt (from 3000 to 3500 m above 

sea level). 

Our study utilized Bushnell, Reconyx, Seelock and Browning cameras, equipped with motion-

sensitive (passive) infrared sensors and photo and video recording in day and night modes. Trails 

created by animals along ridges where the animals could not avoid the camera traps were selected for 

installation. Each camera trap was installed in a position that would maximize the likelihood of 

detecting animals of different sizes (from large to small sized individuals), focusing on natural 

movement corridors such as mountain trails, riverbanks, narrow gorges, and wildlife trails where 

signs of recurring animal activity were observed. The equipment was typically attached to rocks at a 

height of 50 cm and trees at a height of 1.5 m, with the infrared sensorsô sensitive parts positioned 

approximately 45 cm above the trail and 3.5 meters from the animalsô predicted trajectory (Karanth, 

1995; Rybin et al., 2005). The cameras were programmed in photo, video or hybrid photo and video 

mode to capture sequences of photographs or video sequences, or, in case of hybrid mode, 

photographs followed by 10-15-second video sequences. Camera traps were checked every month in 

accordance with seasonal field patrols. During the checks, SD cards were replaced, batteries 

inspected, vegetation removed, and the deviceôs angle adjusted when necessary. 

Overall, during our research in 2025 camera traps accumulated 4,041 trap-days across all 113 

camera traps deployments (mean å 35.8 days per camera). 

The GIS processing was done using ArcGIS Pro 3.4 (Esri, Redlands, CA, USA) (Pucha-Cofrep 

and Fries, 2025) and Quantum Geographic Information System (QGIS) 3.10 (QGIS Development 

Team, 2009).  

Results and discussion 

During the study period from January to September 2025, 77 series of passages of nine species 

of carnivorous mammals were recorded, resulting in various video sequences. The overall camera 

trapping rate (the ratio of independent photographs to the number of trap days with the interval of at 

least 1 hour) for all carnivores averaged 1.9 series per 100 trap-days (Table 1).  

Among the species recorded by camera traps, the Asiatic wildcat was recorded by camera traps 

for the first time in Ile-Alatau National Park at an altitude of 1400 m above sea level in the 

Zhamanbulak Gorge, Turgen River basin, eastern part of the park (Figure 1). The individual was 
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captured by camera traps crossing the trail in the deciduous forest after hunting its prey ï the common 

pheasant (Phasianus colchicus). 

 

 
 

Figure 1 ï Asiatic wildcat Felis lybica ornata after a successful hunt, Zhamanbulak Gorge, Ile-

Alatau Mountains, July 2025 

 

Another valuable camera trap capture was a female of Asiatic wildcat was photographed for the 

second time by a camera trap. The subsequent footage showed three small kittens accompanying the 

female (Figure 2), providing the first documented evidence that this previously unrecorded species 

has established a breeding population in the Ile-Alatau Mountains.  

 

 
 

Figure 2 ï Asiatic wildcat Felis lybica ornata with three cubs, July 2025 
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The initial photograph had captured a solitary adult, but the presence of offspring suggests that 

an adult male is also present in the area, showing a stable local population.  

The camera-trap ñmode of receiptò (24-hour PIR-based operation with photo and video) proved 

effective for both large and small carnivores. Using these data, a map of all detections was prepared, 

showing the distribution of all captured carnivorous mammalian species and wildcat locations (Figure 

3). 

 

 
 

Figure 3 ï Occurrences of Felis lybica ornata and other carnivores in camera traps locations in the 

Ile-Alatau National Park in 2025 

 

As seen in the Figure 3, the carnivorous mammals occur throughout the territory of the Ile-

Alatau National Park, mostly on the forest belt, while the Asiatic wildcat was captured on camera 

traps in the northernmost area of the National Park. 

Other carnivorous mammal species recorded in 2025 included representatives of the families 

Canidae (grey wolf Canis lupus, red fox Vulpes vulpes), Ursidae (Tien Shan brown bear Ursus arctos 

isabellinus), Mustelidae (Asiatic badger Meles leucurus, stone marten Martes foina, ermine Mustela 

erminea), and Felidae (snow leopard Panthera uncia and Turkestan lynx Lynx lynx isabellinus) 

(Table 1 and Figure 4). 

  

Table 1 ï Camera trap records of the Asiatic wildcat and other carnivorous mammals in the Ile-

Alatau National Park in 2025 
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January-

February 

5 12 372 
 2 8  1  4 2  

February-

March 

5 15 420 
 4 6    3 4  

March-

April  

7 16 496 
2 1  3   2 2  

April -May 8 12 360 3      1  1 

May-June 9 15 465 2     1  1 1 

June-July 15 25 750 2   2    1  

July-

August 

17 20 620 
3        3 

August-

September 

14 18 558 
6 2     3 1  

TOTAL  20 11

3 

4,041 
18 9 14 5 1 1 13 11 5 

Total number of animals 19 9 14 5 1 1 13 11 5 

Average rate of encounters 

recorded per 100 trap-days 
0.47 0.22 0.34 0.12 0.02 0.02 0.32 

0.2

7 

0.1

2 

Naïve occupancy, % 25 10 10 25 5 5 15 35 5 

 

The most frequently recorded species were the Tien Shan brown bear (standardized encounter 

rates per 100 trap-days being 0.47), followed by the red fox, snow leopard, Turkestan lynx, and grey 

wolf (0.34, 0.32, 0.27 and 0.22 encounters per 100 trap-days, respectively). Thus, the Tien Shan 

brown bear, red fox, snow leopard and Turkestan lynx together accounted for ~73% of all carnivore 

detections.  

In comparison, the Asiatic wildcat and Asiatic badger were captured fewer times (0.12 

encounters per 100 trap-days each), while the stone marten and ermine were rare (0.02 encounters 

per 100 trap-days each). 

Naïve occupancy values ranged from 5% (stone marten, ermine, Asiatic wildcat) to 35% 

(Turkestan lynx). The relatively high frequency of recorded encounters with the rare snow leopard, 

Turkestan lynx, and Tien Shan brown bear is likely attributable to the placement of camera traps in 

areas with a higher probability of their occurrence. Thus, the elevated detection rates for these species 

were likely influenced by sampling design and do not necessarily indicate high landscape-wide 

densities.  
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Figure 4 ï Carnivorous mammals captured on camera traps in the Ile-Alatau National Park in 2025. 

Left to right: grey wolf, red fox, Tien Shan brown bear, Asiatic badger, stone marten, ermine, snow 

leopard, and Turkestan lynx 

 

In the Ile-Alatau national Park, the Asiatic wildcat typically inhabits gorges with riparian forests 

of poplar (Populus), birch (Betula), and willow (Salix), with an undergrowth of rosehip (Rosa), 

barberry (Berberis), honeysuckle (Lonicera), blackberry (Rubus), and other shrubs. It prefers areas 

near water and regularly visits watering sites. In winter, the species occupies steppe-like slopes in 

sunny areas where small rodents, partridges, and other birds are common. The wildcat does not avoid 

human proximity and occasionally settles near populated areas. In the Ile-Alatau Mountains, it can 

be observed at elevations up to 1700ï1800 m above sea level (Sludskiy, Grachev, 1982: 183). More 

research needed to understand the northern ecological limits for Felis l. ornata. As climate change 

continues to modify habitat structure, temperature regimes, and prey availability (Lenoir et al., 2024), 

it is possible that the species may gradually expand its elevational range. Comparable patterns have 

been observed in other small felids across Asia (Abedin et al., 2024: 1; Chiaverini et al., 2025: 1), 

where highland and montane foothill habitats serve as refugia during periods of climatic fluctuation. 

Long-term monitoring may reveal whether the Ile-Alatau population reflects a stable range margin or 

is in the early stages of climatic niche expansion. 

In 2025, increased offspring numbers have been observed in the Tien Shan brown bears. For 

example, on 22 September 2025, during routine patrols in the Talgar branch of Ile-Alatau National 

Park, State Inspector Ruslan Kuklin (Head of the emergency response team), at a distance of about 

70ï80 m, observed and filmed a female bear accompanied by three cubs moving rapidly through 

dense thickets in the Aktasty (Talgar) Gorge at an altitude of approximately 1,700 meters above sea 

level. Approximately two minutes later, a large adult male bear was sighted following the same trail. 

The observation of four individuals in close proximity provides valuable evidence of successful 

reproduction and a potentially stable local population. The presence of three cubs likely reflects 

favorable feeding conditions after a productive fruiting season of wild apricot, apple, and raspberry. 

The femaleôs escape behavior could apparently be a defensive response to the approaching male, 

consistent with the speciesô known infanticidal tendencies. 

The common carnivores in the mountains are the red fox and grey wolf. The fox in the Ile-

Alatau Mountains inhabits the alpine zone, while the wolf inhabits the alpine and subalpine zones 

(2,000 meters above sea level) in summer, descending lower to approximately 1,700 meters above 

sea level in summer. 
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The relatively high value of naïve occupancy of the Asiatic badger is justified by wide 

distribution of the species ï the badger prefers various habitats and can be found uniformly throughout 

the forest mountain belt. 

The stone marten was encountered significantly more frequently in previous years. It is 

noteworthy that last year there were cases of stone martens mortalities on the road towards Big 

Almaty Lake, which could show the negative impact of linear infrastructure. 

Another valuable opportunistic record among carnivores is a video of the manul (Otocolobus 

manul) in 2018. While being annually observed in the foothills and rocky scree of the Bartogay, 

Kiikbay, and Belshaddar Gorges, the manul has not been recorded by camera traps in the Ile-Alatau 

National Park.  

The carnivore captures reported in this study consists of both apex predators (snow leopard, 

wolf, and lynx) and mesocarnivores (fox, badger, martens, ermine, and wildcat). Limiting similarity 

theory predicts that the species can minimise interspecific competition by niche differentiation 

(spatial avoidance or by altering their activity temporally to reduce encounter rates), especially with 

larger carnivores (Carvalho and Cardoso, 2020: 1; Li et al., 2022: 1). Li et al. (2022) showed that 

spatial and temporal segregation of sympatric mesocarnivores may serve as the mechanism to reduce 

competition and facilitate coexistence between species. In our study, the Asiatic wildcat was caught 

on camera traps in the eastern part of the National Park, at a distance far from the locations where the 

stone martens were also recorded. Nevertheless, along the Turgen Gorge, the fox, main wildcat 

competitor (Sludskiy and Grachev, 1982: 188), was also repeatedly captured by camera traps. It is 

possible that the deciduous forests of the Zhamanbulak Gorge likely provide prey density to 

sufficiently support both these species. While our sample size does not allow any definitive 

conclusions, the temporal separation between wildcat activity and peak activity of larger carnivores 

may be explored in future work by performing fine-scale temporal kernel analyses or activity overlap 

models. 

More camera trapping efforts are needed to monitor the Asiatic wildcat and other unique felids, 

since most observations have been opportunistic. The lower detection rates of the wildcats compared 

to sympatric larger carnivores could be related to the camera trap positioning (Glen et al., 2013: 1; 

Lohr et al., 2021: 1), especially since camera traps installations are optimized for monitoring all 

mammals on the territory of the protected area. Therefore, the low rate of recording of smaller 

carnivores in the Ile-Alatau National Park likely reflects methodological limitations rather than 

biological rarity. Nevertheless, the fact that the Asiatic wildcat has been captured on camera traps for 

the first time shows the improvement of monitoring efforts of the National Park. 

Future efforts should focus on installing stationary camera traps to enable continuous 

monitoring of this speciesô activity and population dynamics. 

Conclusion. 

This study provides the first confirmed camera trap evidence of the Asiatic wildcat (Felis lybica 

ornata) in Ile-Alatau National Park, southeastern Kazakhstan.  

From January to September 2025, 113 camera traps accumulated 4,041 trap-days, recording 77 

independent series of passages of nine species of carnivorous mammals. The Asiatic wildcat was 

recorded twice: an adult individual photographed at 1400 m a.s.l. in Zhamanbulak Gorge, and a 

female with three kittens, the documentation of which indicates the presence of a resident and 

potentially stable local population. Although the species is not rare in Kazakhstan, these records offer 

the first verifiable evidence from camera traps in Ile-Alatau National Park. 

Camera trapping in Ile-Alatau National Park also recorded the following carnivores: the grey 

wolf, red fox, Asiatic badger, stone marten, ermine, snow leopard and Turkestan lynx, with the Tien 

Shan brown bear, snow leopard, and Turkestan lynx accounting for the majority of detections. 

Observations of a female brown bear with three cubs also indicate successful reproduction and 

favorable habitat conditions for large mammals.  

The obtained results add to the knowledge of the biodiversity of the Northern Tien Shan. 

Representatives of the family Felidae are important biodiversity indicators: their presence indicates 

the preservation of key landscape structural elements and the stability of food chains. The confirmed 
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presence of a breeding population of F. l. ornata indicates the high conservation value of floodplain 

and foothill biotopes, where an adequate food supply and protective vegetation are preserved. 

The results presented can be useful when designing tourist maps in the Ile-Alatau National Park 

to ensure tourist and recreational activities on the territory of National Park (Taukebayev et al., 2021: 

78). These findings highlight the ecological importance of the park as a refuge for small and large 

carnivores, and emphasize the necessity of continued systematic camera trapping to monitor 

population dynamics, habitat use, and conservation status of F. lybica and other elusive carnivores in 

the Northern Tien Shan. 

 
References 

1. Abedin I., Singha H., Kang H. E., Kim H. W., Kundu S. (2024) Forecasting suitable habitats of the 

clouded leopard (Neofelis nebulosa) in Asia: insights into the present and future climate projections within and beyond 

extant boundaries. Biology, 13(11), 902. https://doi.org/10.3390/biology13110902 

2. Akash M., Zakir T., Saniat T., Dheer A., Srivathsa, A. (2025) No country for small cats: Systematic 

analysis of media-reported incidents unravel a troubled scenario for the fishing cat Prionailurus viverrinus in 

Bangladesh. Global Ecology and Conservation, 59, e03505. https://doi.org/10.1016/j.gecco.2025.e03505 

3. Bizhanova N., Steiner M., Rametov N., Grachev A., Grachev Y., Bespalov M., Zhaparkulov T., 

Saparbayev S., Sailaukhanuly A., Bespalov S., Bolatuly A., Saparov K., Sah S.A.M. (2022) The Elusive Turkestan Lynx at 

the Northwestern Edge of Geographic Range: Current Suitable Habitats and Distribution Forecast in the Climate 

Change. Sustainability, 14(15), 9491. https://doi.org/10.3390/su14159491 

4. Carvalho J.C., Cardoso P. (2020) Decomposing the causes for niche differentiation between species 

using hypervolumes. Frontiers in Ecology and Evolution, 8, 243. https://doi.org/10.3389/fevo.2020.00243 

5. Chiaverini L., Macdonald D.W., Hearn A.J., Kaszta ŧ., Ash E., Can ¥. E., et al. (2025). Identifying gaps 

in the conservation of small wild cats of Southeast Asia. Biodiversity and Conservation, 1-25. 

https://doi.org/10.1007/s10531-025-03029-6 

6. De Martino M., De Cupere B., Rovelli V., Serventi P., Mouraud B., Baldoni M., é Ottoni C. (2025) The 

dispersal of domestic cats from North Africa to Europe around 2000 years ago. Science, 390(6776), eadt2642. 

https://doi.org/10.1126/science.adt2642 

7. Driscoll C.A., Menotti-Raymond M., Roca A.L., Hupe K., Johnson W.E., Geffen E., Harley E.H., Delibes 

M., Pontier D., Kitchener A.C., Yamaguchi N., OôBrien S.J., Macdonald D.W. (2007) The near eastern origin of cat 

domestication. Science, 317(5837), 519ï523. https://doi.org/10.1126/science.1139518 

8. Ghoddousi A., Belbachir F., Durant S.M., Herbst M., Rosen T. (2022) Felis lybica. The IUCN Red List 

of Threatened Species 2022: e.T131299383A154907281. https://dx.doi.org/10.2305/IUCN.UK.2022-

1.RLTS.T131299383A154907281.en. Accessed on 08 December 2025 

9. Glen A.S., Cockburn S., Nichols M., Ekanayake J., Warburton B. (2013) Optimising camera traps for 

monitoring small mammals. PloS One, 8(6), e67940. https://doi.org/10.1371/journal.pone.0067940 

10. Grachev A.A., Grachev Yu.A. (2015) Mlekopitayuschiye Ile-Alatauskogo natsionalônogo parka i 

prilegayushchikh territoriy [Mammals of the Ile-Alatau National Park and adjacent territories]. Proceedings of the Ile-

Alatau State National Park, Issue 1, 115ï146. 

11. Heptner V.G., Sludskiy A.A. (1972) Mlekopitayuschie Sovetskogo Soyuza: posobie dlya universitetov: 

uchebnoe posobie [Mammals of the Soviet Union: a manual for universities: textbook]. Vol. 2, Part 2. Carnivores (hyenas 

and cats). Vysshaya shkola, Moscow. 553 pp. 

12. Karanth K.U. (1995) Estimating tiger Panthera tigris populations from camera-trap data using 

capture-recapture models. Biological Conservation, 71, 333ï338. https://doi.org/10.1016/0006-3207(94)00057-W 

13. Kitchener A.C., Breitenmoser-Würsten Ch., Eizirik E., Gentry A., Werdelin L., Wilting A., é (2017) A 

revised taxonomy of the Felidae. The final report of the Cat Classification Task Force of the IUCN/SSC Cat Specialist 

Group. Cat News Special Issue 11, 80 pp. 

14. Kurbonov S., Toshev A. (Eds.) (2015) The Red Data Book of Tajikistan: Flora and Fauna, 2nd ed. 

Donish, Dushanbe, Tajikistan, 535 pp. 

15. Lenoir J., Svenning J.C., Sheffer M. (2024) Latitudinal and elevational range shifts under contemporary 

climate change. Encyclopedia of biodiversity, 690-709. https://doi.org/10.1016/B978-0-12-822562-2.00386-8 

16. Li J., Li D., Hacker C., Dong W., Wu B., Xue Y. (2022) Spatial co-occurrence and temporal activity 

patterns of sympatric mesocarnivores guild in Qinling Mountains. Global Ecology and Conservation, 36, e02129. 

https://doi.org/10.1016/j.gecco.2022.e02129 

17. Lohr C.A., Nilsson K., Johnson A., Hamilton N., Onus M., Algar D. (2021) Two methods of monitoring 

cats at a landscape-scale. Animals, 11(12), 3562. https://doi.org/10.3390/ani11123562 

18. Miththapala S., Dertien J., Liyanage N., Mirando N., Ratnayaka A.A. W., Thudugala A., ... & de Alwis 

Goonatilake S. (2022) Using citizen science to study a mesocarnivore: the jungle cat Felis chaus in Sri Lanka. Oryx, 

56(5), 782-788. https://doi.org/10.1017/S0030605321000764 



123 
 

19. Mugerwa, B., Adhya, T., Ratnayaka, A., Thudugala, A. S. H. A. N., Napolitano, C. O. N. S. T. A. N. Z. 

A., Sanderson, J., ... & Serieys, L. (2020). Are we doing enough to protect the Worldôs small wild cats. Cat News, 

71(Spring), 41-47. 

20. Novikov G.A. (1953) Polevye issledovaniya po ekologii nazemnykh pozvonochnykh [Field Research on 

the Ecology of Terrestrial Vertebrates], 2nd ed. Soviet Science Publishing House, Moscow, 502 pp. 

21. Nowell K., Jackson P. (1996) Wild Cats: Status Survey and Conservation Action Plan. IUCN/SSC Cat 

Specialist Group, Gland, Switzerland, 421 pp. 

22. Pucha-Cofrep F., Fries A. (2025) ArcGIS Pro Manual. Independently published. 

23. QGIS Development Team (2009) QGIS Geographic Information System, Open Source Geospatial 

Foundation Project. Available online: http://qgis.osgeo.org (accessed on 7 December 2025). 

24. Rybin A.N., Skorodelov A.S., Kostyrya A.V., Mikkel D.G., Aramilev V.V. (2005) Otchet ʦ provedenii 

ucheta dalônevostochnogo leopard s primeneniem photolovushek na yugo-zapade Primorskogo kraya, zima 2005 g. 

[Report on the census of the Far Eastern leopard using camera traps in the southwest of Primorsky Krai, winter 2005]. 

Vladivostok. 

25. Shnitnikov V.N. (1936) Mlekopitayushhie Semirechôya [Mammals of Zhetisu]. AS of the USSR, Moscow-

Leningrad, 323 pp. 

26. Sludskiy A.A. (1973) Rasprostranenie i chislennostô dikikh koshek v SSSR [Distribution and number of 

wild cats in the USSR], in Commercial mammals of Kazakhstan. Proceedings of the Institute of Zoology, Vol. 34. Nauka 

KazSSR, Almaty, 5ï106. 

27. Sludskiy A.A., Grachev Yu.A. (1982) Pyatnistaya, ili stepnaya, koshka ï Felis lybica Forster, 1780 

[African wildcat Felis lybica Forster, 1780], in Mammals of Kazakhstan: Vol. 3, Part 2. Nauka, Almaty, 179ï190. 

28. Sunquist M., Sunquist F. (2002) Wild Cats of the World. University of Chicago Press, Chicago, 452 pp. 

29. Taukebayev O., Seitkazy M., Salmurzauly R., Sakhariyev B., Aktymbayeva A., Tussupkanova A., Batay 

G. (2021) Creating schematic map of tourist routes and infrastructure of Ayusai gorge (Ile-Alatau national park). Journal 

of Geography & Environmental Management, 62(3). https://doi.org/10.26577/JGEM.2021.v62.i3.07 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



124 
 

 ʊɸʄʈ 34.29.35נ

 

 פʇɸʈʂʊɽʈɯʅɼɽɻɯ ʌʃʆʈɸʃʓ פʃʊʊʓױ ʉʊɸʅפɸɿɸפ

ɹʀʆɸʃʋɸʅʊתʈʃɯʃɯʂʊɯפ רɸɿɯʈɻɯ ɾɸנɼɸʁʓ 

 
1ʐ.ʅ.ɼʫʨʤʝʢʙʘʝʚʘ, 2* ɻ.ᴆʥʝʨʭʘʥ,, 1ʉ.ʂ. ʄʝʤʝʰʦʚ, 1ɻ.ʊ.ʂʳʟʜʘʨʙʝʢʦʚʘ,  

1ʆ.ʅ.ɹʘʙʝʥʢʦ, 3ɽ. ɾʫʤʘʡ 
 

1ʐ.ʋᴅʣʠʭʘʥʦʚ ʘʪʳʥʜʘסʳ ʂᴇʢʰʝʪʘʫ ʫʥʠʚʝʨʩʠʪʝʪʽ, ʂᴇʢʰʝʪʘʫ, פʘʟʘץʩʪʘʥ   
  ʩʪʘʥץʘʟʘפ ,ʪʝʭʥʦʣʦʛʠʷ ʞᴅʥʝ ʙʠʟʥʝʩ ʫʥʠʚʝʨʩʠʪʝʪʽ, ɸʩʪʘʥʘ ץʘʟʘפ ʳסʣʘʞʘʥʦʚ ʘʪʳʥʜʘײפ.פ*2

3çʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ, ʂᴇʢʰʝʪʘʫ, פʘʟʘץʩʪʘʥ    

durmekbaeva@mail.ru *guline@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ɹϰʣ ʤʘϨʘʣʘʜʘ ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘϤʳ ʤʝʤʣʝʢʝʪʪʽʢ ϰʣʪʪʳϨ 

ʪʘʙʠϤʠ ʧʘʨʢʪʝʨ ʬʣʦʨʘʩʳʥʳϬ ʘʣʫʘʥ ʪϮʨʣʽʣʽʛʽ ʤʝʥ ʟʝʨʪʪʝʣʫ ʜʝϬʛʝʡʽʥʝ ʰʦʣʫ ʞʘʩʘʣϤʘʥ. 2024 

ʞʳʣϤʳ ʇʨʝʟʠʜʝʥʪ ɾʘʨʣʳϤʳʤʝʥ ʙʝʢʽʪʽʣʛʝʥ çϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳϬ 2029 ʞʳʣϤʘ ʜʝʡʽʥʛʽ 

ϰʣʪʪʳϨ ʜʘʤʫ ʞʦʩʧʘʨʳè ʘʷʩʳʥʜʘ ʝʨʝʢʰʝ ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨʜʳϬ (ɽϧʊɸ) Ϯʣʝʩʽʥ 

ʘʨʪʪʳʨʫ ʞϸʥʝ ʵʢʦʞϮʡʝʣʽʢ ʪϸʩʽʣ ʥʝʛʽʟʽʥʜʝ ʙʠʦʘʣʫʘʥʪϮʨʣʽʣʽʢʪʽ ʢʝʰʝʥʜʽ ϨʦʨϤʘʫ ʰʘʨʘʣʘʨʳʥʳϬ 

Ϻʟʝʢʪʽʣʽʛʽ ʢϺʨʩʝʪʽʣʛʝʥ. ϯʣʪʪʳϨ ʧʘʨʢʪʝʨ ʬʣʦʨʘʩʳʥʳϬ ʪʘʢʩʦʥʦʤʠʷʣʳϨ Ϩϰʨʘʤʳʥ, ʵʥʜʝʤʜʽ 

ʞϸʥʝ ʩʠʨʝʢ ʪϮʨʣʝʨʜʽϬ ʪʘʨʘʣʫʳʥ, ʦʣʘʨʜʳϬ ʵʢʦʣʦʛʠʷʣʳϨ ʙʝʡʽʤʜʝʣʫʽʥ ʞϸʥʝ ʪʘʙʠϤʘʪʪʳ 

ϨʦʨϤʘʫʜʘϤʳ ʨϺʣʽʥ ʘʡϨʳʥʜʘʫϤʘ ʙʘϤʳʪʪʘʣϤʘʥ ʟʝʨʪʪʝʫ ʞϰʤʳʩʪʘʨʳʥʘ ʰʦʣʫ ʞʘʩʘʣϤʘʥ. 

ɹʘʷʥʘʫʳʣ, ɸʣʪʳʥʝʤʝʣ, ϧʘʨϨʘʨʘʣʳ, ɹʫʨʘʙʘʡ, ʂʘʪʦʥϨʘʨʘϤʘʡ, ʐʘʨʳʥ, ʉʘʡʨʘʤ-Ϲʛʝʤ, ʂϺʣʩʘʡ 

ʢϺʣʜʝʨʽ, ɾʦϬϤʘʨ ɸʣʘʪʘʫʳ, ɹϰʡʨʘʪʘʫ, ʊʘʨʙʘϤʘʪʘʡ, ϯʣʳʪʘʫ ʞϸʥʝ ʂϺʢʰʝʪʘʫ ϰʣʪʪʳϨ 

ʧʘʨʢʪʝʨʽʥʽϬ ʬʣʦʨʘʣʘʨʳ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨ ʪʘʣʜʘʥʳʧ, ϺʩʽʤʜʽʢʪʝʨʜʽϬ ʪϮʨʣʽʢ ʙʘʡʣʳϤʳ ʤʝʥ 

ʵʢʦʣʦʛʠʷʣʳϨ-ʬʠʪʦʮʝʥʦʪʠʢʘʣʳϨ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʩʠʧʘʪʪʘʣϤʘʥ. çʂϺʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ 

ϰʣʪʪʳϨ ʪʘʙʠϤʠ ʧʘʨʢʽʥʽϬ (ʄϯʊʇ) ϧʳʟʳʣ ʢʽʪʘʧϨʘ ʝʥʛʝʥ Ϻʩʽʤʜʽʢʪʝʨʽ ʬʠʣʠʘʣʜʘʨ ʙʦʡʳʥʰʘ 

ʪʘʣʜʘʥϤʘʥ. ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʩʽʥʜʝ ʂϺʢʰʝʪʘʫ ϰʣʪʪʳϨ ʧʘʨʢʽʥʽϬ ʬʣʦʨʘʩʳ ʙʦʡʳʥʰʘ ʮʠʬʨʣʳϨ 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ϨϰʨʫʜʳϬ ʤʘϬʳʟʳ ʢϺʨʩʝʪʽʣʛʝʥ. ɹϰʣ ʙʘʟʘ ʬʣʦʨʘʥʳϬ ʪʘʢʩʦʥʦʤʠʷʣʳϨ, 

ʘʨʝʘʣʜʳϨ ʘϨʧʘʨʘʪʪʘʨʳʥ ʙʽʨʽʢʪʽʨʽʧ, ʵʢʦʣʦʛʠʷʣʳϨ ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ Ϥʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨʛʝ 

Ϩʦʣʞʝʪʽʤʜʽʣʽʢʪʽ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʎʠʬʨʣʘʥʜʳʨʫ ϰʣʪʪʳϨ ʧʘʨʢʪʝʨʜʽϬ ʙʠʦʘʣʫʘʥʪϮʨʣʽʣʽʛʽʥ 

ʩʘϨʪʘʫ ʤʝʥ ʙʘʩϨʘʨʫʜʘϤʳ ʠʥʥʦʚʘʮʠʷʣʳϨ ʙʘϤʳʪ ʨʝʪʽʥʜʝ Ϩʘʨʘʩʪʳʨʳʣʳʧ, ʙʦʣʘʰʘϨʪʘ ʘʡʤʘϨʪʳϨ 

ʵʢʦʣʦʛʠʷʣʳϨ ʪϰʨʘϨʪʳʣʳϨʪʳ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫʜʽϬ ʪʠʽʤʜʽ Ϩϰʨʘʣʳ ʙʦʣʘ ʘʣʘʜʳ. 

ʂʽʣʪ ʩᴇʟʜʝʨ. ʄʝʤʣʝʢʝʪʪʽʢ ϰʣʪʪʳϨ ʪʘʙʠϤʠ ʧʘʨʢ, ʬʣʦʨʘ, ʙʠʦʘʣʫʘʥʪϮʨʣʽʣʽʢ, ʪʘʢʩʦʥʦʤʠʷ, 

ϧʳʟʳʣ ʢʽʪʘʧ.  
 

Abstract. This article presents a review of the diversity and research status of the flora in the 

State National Natural Parks of Kazakhstan. Within the framework of the ñNational Development 

Plan of the Republic of Kazakhstan until 2029,ò approved by the Decree of the President of the 

Republic of Kazakhstan in 2024, the urgency of increasing the share of specially protected natural 

areas (SPNAs) and implementing comprehensive biodiversity conservation measures based on an 

ecosystem approach is emphasized. A review of studies was conducted focusing on the taxonomic 

composition of the flora of national parks, the distribution of endemic and rare species, their 

ecological adaptations, and their role in nature conservation. The data on the flora of Bayanauyl, 

Altyn-Emel, Karkaraly, Burabay, Katon-Karagay, Charyn, Sayram-Ugam, Kolsay Lakes, 

Dzungarian Alatau, Buyratau, Tarbagatay, Ulytau, and Kokshetau national parks were analyzed, 

and the species richness of plants as well as their ecological and phytocoenotic characteristics were 

described. In the territory of the Kokshetau State National Nature Park, rare and endangered plant 

species listed in the Red Book were analyzed, taking into account their distribution across the parkôs 

branches. The results highlight the importance of developing a digital database on the flora of the 

Kokshetau State National Park. This database integrates taxonomic and areal information on plant 

species, ensuring accessibility of data for ecological monitoring and scientific research. 

Digitalization is viewed as an innovative approach in the conservation and management of the 
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biodiversity of national parks and can serve as an effective tool for ensuring regional environmental 

stability in the future.  

Keywords: State National Natural Park, flora, biodiversity, taxonomy, Red Book. 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʨʦʚʥʷ ʠʟʫʯʝʥʥʦʩʪʠ 

ʬʣʦʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ɺ ʨʘʤʢʘʭ 

çʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʜʦ 2029 ʛʦʜʘè, ʫʪʚʝʨʞʜʸʥʥʦʛʦ 

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ 2024 ʛʦʜʫ, ʧʦʜʯʸʨʢʥʫʪʘ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʦʩʥʦʚʝ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ. ɹʳʣ ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʬʣʦʨʳ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʥʜʝʤʠʯʥʳʭ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ, ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʨʦʣʠ ʚ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʬʣʦʨʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ɹʘʷʥʘʫʳʣ, 

ɸʣʪʳʥʝʤʝʣ, ʂʘʨʢʘʨʘʣʳ, ɹʫʨʘʙʘʡ, ʂʘʪʦʥ-ʂʘʨʘʛʘʡ, ʏʘʨʳʥ, ʉʘʡʨʘʤ-ʋʛʘʤ, ʂʦʣʴʩʘʡʩʢʠʝ ʦʟʝʨʘ, 

ɼʞʫʥʛʘʨʩʢʠʡ ɸʣʘʪʘʫ, ɹʫʡʨʘʪʘʫ, ʊʘʨʙʘʛʘʪʘʡ, ʋʣʳʪʘʫ ʠ ʂʦʢʰʝʪʘʫ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 

ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʨʘʩʪʝʥʠʡ ʠ ʠʭ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʂʦʢʰʝʪʘʫè ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʜʢʠʝ ʠ 

ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ, ʟʘʥʝʩʸʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ, ʩ ʫʯʸʪʦʤ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ 

ʬʠʣʠʘʣʘʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʥʦ ʟʥʘʯʝʥʠʝ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʧʦ ʬʣʦʨʝ ʂʦʢʰʝʪʘʫʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ʕʪʘ ʙʘʟʘ ʦʙʲʝʜʠʥʷʝʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʠ 

ʘʨʝʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʣʦʨʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʠ ʤʦʞʝʪ 

ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ, ʬʣʦʨʘ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʪʘʢʩʦʥʦʤʠʷ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ. 
 

ʂʽʨʽʩʧʝ 

  ʪʘʫ ʞᴅʥʝ ʦʥʳ ʪʠʽʤʜʽ ʨʝʪʪʝʧ ʦʪʳʨʫץʨʣʽʣʽʢʪʽ ʩʘװʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ  ʙʠʦʘʣʫʘʥʪץʘʟʘפ

ʤʘץʩʘʪʳʥʜʘ ʧʨʘʢʪʠʢʘʣʳץ ʰʘʨʘʣʘʨʜʳ ץʦʣʜʘʥʫ ʘʩʘ ʤʘשʳʟʜʳ. ʄʝʤʣʝʢʝʪʪʽʢ ʨʝʪʪʝʫʜʽש ʞʘשʘ 

 ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ,ʘʞʝʪʪʽʣʽʛʽʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧץ ʳʣסײʰ שʦʣʜʘʥʫʜʳץ ʨʘʣʜʘʨʳʥײץ

ʇʨʝʟʠʜʝʥʪʽʥʽ2024 ש ʞʳʣסʳ 30 ʰʽʣʜʝʜʝʛʽ ˉ 611 ɾʘʨʣʳסʳʤʝʥ çפʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

2029 ʞʳʣסʘ ʜʝʡʽʥʛʽ ײʣʪʪʳץ ʜʘʤʫ ʞʦʩʧʘʨʳè ʙʝʢʽʪʽʣʜʽ. ױʣʪʪʳץ ʞʦʩʧʘʨʜʳש ʥʝʛʽʟʛʽ 

ʙʘʩʳʤʜʳץʪʘʨʳʥʳש ʙʽʨʽ ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳװ שʣʝʩʽʥ ײʣסʘʡʪʫ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʞᴅʥʝ ʦʥʳ ʪʠʽʤʜʽ ʙʘʩץʘʨʫ װʰʽʥ ʢʝʰʝʥʜʽ ʵʢʦʞװʡʝʣʽʢ 

ʪᴅʩʽʣʜʽ ᴅʟʽʨʣʝʫ ʞʦʩʧʘʨʣʘʥסʘʥ. ɹײʣ ʪᴅʩʽʣ ʵʢʦʞװʡʝʣʝʨʜʽ ʪײʨʘץʪʳ ʤʦʥʠʪʦʨʠʥʛʪʝʫʜʽ, ʵʢʦʣʦʛʠʷʣʳץ 

 ʘʥסʳʪʪʘʣסʘ ʙʘסʘʫסʦʨץ ʘʣʧʳʥʘ ʢʝʣʪʽʨʫ ʤʝʥץ ʘʣʘʫʜʳ, ʤʝʢʝʥʜʝʫ ʦʨʪʘʣʘʨʳʥסʘʪʝʨʣʝʨʜʽ ʙʘץ

ʙʘʩץʘʨʫʰʳʣʳץ ʩʪʨʘʪʝʛʠʷʣʘʨʜʳ ᴅʟʽʨʣʝʫʜʽ ʞᴅʥʝ ʝʥʛʽʟʫʜʽ ץʘʤʪʠʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʘʙʠסʘʪʪʳ 

 ʘʣʧʳʥʘץ ʪʘʫ ʤʝʥץʨʣʽʣʽʢʪʽ ʩʘװʘʪʘʨ, ʙʠʦʘʣʫʘʥʪץ ʥʘʤʘʥʳ ʞʝʪʽʣʜʽʨʫʤʝʥשʳ ʟʘסʘʫ ʩʘʣʘʩʳʥʜʘסʦʨץ

ʢʝʣʪʽʨʫ ʙʦʡʳʥʰʘ סʳʣʳʤʠ ʟʝʨʪʪʝʫʣʝʨ ʞװʨʛʽʟʫʛʝ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʽʩ-ʰʘʨʘʣʘʨʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫסʘ ץʘʞʝʪʪʽ ץʘʨʞʳʣʘʥʜʳʨʫ ʤʝʥ ʨʝʩʫʨʩʪʘʨʜʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤᴅʩʝʣʝʣʝʨʽ ץʘʨʘʩʪʳʨʳʣסʘʥ 

[1]. ʌʣʦʨʘ ï ʪʘʙʠסʠ-ʪʘʨʠʭʠ ʪײʨסʳʜʘ ץʘʣʳʧʪʘʩץʘʥ ײץʙʳʣʳʩ ʞᴅʥʝ ʵʢʦʞװʡʝʥʽש ʘʞʳʨʘʤʘʩ ʙᴇʣʽʛʽ. 

ʂᴇʧʪʝʛʝʥ ʦʥʞʳʣʜʳץʪʘʨ ʙʦʡʳ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨ ʘʫʳʣʰʘʨʫʘʰʳʣʳסʳ, ʪʫʨʠʟʤ, ᴇʥʝʨʢᴅʩʽʧ, ʢᴇʣʽʢ 

ʞᴅʥʝ ᴇʨʪʪʝʨ ʩʠʷץʪʳ ץʘʨץʳʥʜʳ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ᴅʩʝʨʛʝ ײʰʳʨʘʧ, ʬʣʦʨʘʥʳש ʪװʨʣʽʢ ᴅʨʪװʨʣʽʣʽʛʽʥʝ 

ʝʣʝʫʣʽ ʳץʧʘʣ ʝʪʪʽ. ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ ʬʣʦʨʘʥʳש ʪװʨʛʝ ץʘʥʳץʪʳʣʳסʳʥ, ʪʠʧʦʣʦʛʠʷʣʳץ ʘʣʫʘʥ 

ʪװʨʣʽʣʽʛʽʥ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʜʠʥʘʤʠʢʘʩʳʥ ʞᴅʥʝ ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʘסʳ ʨᴇʣʽʥ 

ʘʡץʳʥʜʘʡʪʳʥ ʙʽʨʳסשʘʡ סʳʣʳʤʠ ʪװʩʽʥʽʢʪʝʨ ʞװʡʝʩʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. 

ɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʞᴅʥʝ ʦʥʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫ ï ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʞʘᴃʘʥʜʳץ 

ʙʘʩʳʤʜʳץʪʘʨʳʥʳש ʙʽʨʽ, ʩʝʙʝʙʽ ʦʣ סʘʣʘʤʜʳץ ʵʢʦʣʦʛʠʷʣʳץ ᴇʟʛʝʨʽʩʪʝʨ ʞʘסʜʘʡʳʥʜʘ ʘʜʘʤʟʘʪʪʳש 

ᴇʤʽʨ ʩװʨʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʤʝʥ ʪײʨʘץʪʳ ʜʘʤʫʜʳש ʥʝʛʽʟʛʽ ʘʣסʳ ʰʘʨʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ [2]. 
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ɾʘʩʳʣ ᴇʩʽʤʜʽʢʪʝʨ ʘʚʪʦʪʨʦʬʪʳ ʦʨʛʘʥʠʟʤʜʝʨ ʨʝʪʽʥʜʝ ʪʨʦʬʠʢʘʣʳץ ʪʽʟʙʝʢʪʝʨʜʽש ʘʣסʘʰץʳ 

ʜʝשʛʝʡʽʥ ʘʣʳʧ ʞʘʪʳʨ. ᴆʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʽש ʘʣʫʘʥʪװʨʣʽʣʽʛʽ ʙʘʨʣʳץ ʪʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨʜʽש 

ʪײʨʘץʪʳʣʳסʳʥ ʙʘץʳʣʘʡʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

 ,ʨʘʤʳʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽײץ ʨʣʽʢװʙʘʡ ʪ שʳ ᴇʩʽʤʜʽʢʪʝʨʜʽסʘʨʳ ʩʘʪʳʜʘסʩʪʘʥ ʬʣʦʨʘʩʳ ʞʦץʘʟʘפ

ʦʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʙᴇʣʽʛʽ ʵʥʜʝʤʜʽ ʞᴅʥʝ ʨʝʣʠʢʪʪʽʢ ʪװʨʣʝʨʜʝʥ ʪײʨʘʜʳ. ʌʣʦʨʘʥʳש ʘʩʘ ײץʥʜʳ 

ʙᴇʣʽʛʽʥ ʩʠʨʝʢ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʢʝʪʫ ץʘʫʧʽ ʙʘʨ ʪװʨʣʝʨ ײץʨʘʡʜʳ. ʆʣʘʨʜʳ ʟʝʨʪʪʝʫ ʤʝʥ ʩʘץʪʘʫʜʘ 

ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳש, ʩʦʥʳש ʽʰʽʥʜʝ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʪʝʨʜʽש 

(ʄױʊʇ) ʨᴇʣʽ ʰʝʰʫʰʽ ʤᴅʥʛʝ ʠʝ. ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘ ײʣʪʪʳץ ʧʘʨʢʪʝʨ ʘʫʤʘסʳʥʜʘ ʬʣʦʨʘʥʳ 

ʪװʛʝʥʜʝʫ, ʩʠʨʝʢ ʪװʨʣʝʨʜʽ ʢʘʨʪʦʛʨʘʬʠʷʣʘʫ, ʧʦʧʫʣʷʮʠʷʣʳץ-ʵʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʞᴅʥʝ 

ʬʠʪʦʮʝʥʦʪʠʢʘʣʳץ ʪʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ʞװʡʝʣʽ ʪװʨʜʝ ʢʝשʝʡʪʽʣʽʧ ʢʝʣʝʜʽ. 

ʌʠʪʦʮʝʥʦʟʜʘʨʜʳש ʪװʨʣʽʢ ײץʨʘʤʳʥʳש ᴇʟʛʝʨʫʽ, ʩʦʥʜʘʡ-ʘץ ʞʝʢʝ ʪװʨʣʝʨʜʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ 

ʞᴅʥʝ ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʟʝʨʪʪʝʣʽʧ ʦʪʳʨסʘʥ ʘʫʤʘץץʘ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ʰʘʨʫʘʰʳʣʳץ, 

ʪʫʨʠʩʪʽʢ ʞᴅʥʝ ʨʝʢʨʝʘʮʠʷʣʳץ ץʳʟʤʝʪʢʝ, ʩʦʥʜʘʡ-ʘץ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨסʘ ʪʽʢʝʣʝʡ 

ʙʘʡʣʘʥʳʩʪʳ. 

ɿʝʨʪʪʝʫ ʤʘʪʝʨʠʘʣʜʘʨʳ ʤʝʥ ᴅʜʽʩʪʝʨ 

 ,ʘʡסʘʨʘץʘʨʘʣʳ, ɹʫʨʘʙʘʡ, ʂʘʪʦʥץʘʨפ ,ɹʘʷʥʘʫʳʣ, ɸʣʪʳʥʝʤʝʣ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʐʘʨʳʥ, ʉʘʡʨʘʤ-ᴆʛʝʤ, ʂᴇʣʩʘʡ ʢᴇʣʜʝʨʽ, ɾʦסשʘʨ ɸʣʘʪʘʫʳ, ɹײʡʨʘʪʘʫ, ʊʘʨʙʘסʘʪʘʡ, ױʣʳʪʘʫ ʞᴅʥʝ 

ʂᴇʢʰʝʪʘʫ ʩʠʷץʪʳ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʪʝʨʽʥʽש ʘʫʤʘץʪʘʨʳʥʳש ʬʣʦʨʘʩʳʥʘ ץʘʪʳʩʪʳ 

-ץʨʘʤʳ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳײץ ʨʣʽʢװʪ שʳʣʳʤʠ ᴅʜʝʙʠʝʪʪʝʨ ʪʘʣʜʘʥʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽס

ʬʠʪʦʮʝʥʦʪʠʢʘʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʩʠʧʘʪʪʘʣʜʳ. ʊʘʣʜʘʫ ʞײʤʳʩʪʘʨʳ ײʣʪʪʳץ ʧʘʨʢʪʝʨ ʬʣʦʨʘʩʳʥʳש 

ʪʘʢʩʦʥʦʤʠʷʣʳײץ ץʨʘʤʳʥ ʘʥʳץʪʘʫסʘ, ʵʥʜʝʤʜʽ ʞᴅʥʝ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʪװʨʣʝʨʜʽש ʪʘʨʘʣʫʳʥ, 

ʦʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʙʝʡʽʤʜʝʣʫʽʥ ʞᴅʥʝ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫʜʘסʳ ʨᴇʣʽʥ ʘʡץʳʥʜʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ. 

ɿʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳ çʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʘʫʤʘסʳʥʜʘ ʞװʨʛʽʟʽʣʜʽ. 

ɼʘʣʘʣʳץ ʟʝʨʪʪʝʫʣʝʨ ʤʘʨʰʨʫʪʪʳץ-ʘʡʤʘץʪʳץ ʪᴅʩʽʣ ʥʝʛʽʟʽʥʜʝ, ɸ.ʀ. ʊʦʣʤʘʯʝʚʪʽ[3] ש ᴅʜʽʩʪʝʤʝʩʽʥʝ 

ʩᴅʡʢʝʩ ʞװʟʝʛʝ ʘʩʳʨʳʣʜʳ. ɻʝʨʙʘʨʠʡ װʣʛʽʣʝʨʽʥ ʞʠʥʘʫ ʤʝʥ ᴇשʜʝʫ ʢʝʟʽʥʜʝ ɸ.ʂ. ʉʢʚʦʨʮʦʚʪʳ[4] ש 

ʞʘʣʧʳ ץʘʙʳʣʜʘʥסʘʥ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ɾʠʥʘʣסʘʥ ᴇʩʽʤʜʽʢ ʤʘʪʝʨʠʘʣʜʘʨʳ ʢʝʡʽʥ ʟʝʨʪʭʘʥʘʜʘ 

ʪװʨʣʽʢ ʘʥʳץʪʘʫ ʞᴅʥʝ ʞװʡʝʣʝʫ ʞײʤʳʩʪʘʨʳʥʘ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ᴆʩʽʤʜʽʢ ʪװʨʣʝʨʽʥ ʘʥʳץʪʘʫ ʙʘʨʳʩʳʥʜʘ çʌʣʦʨʘ ʂʘʟʘʭʩʪʘʥʘè [5] ʞᴅʥʝ çʀʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ 

ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʩʪʝʥʠʡ ʂʘʟʘʭʩʪʘʥʘè [6] ʝשʙʝʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʊʫʳʩʪʘʨ ʤʝʥ ʪװʨʣʝʨʜʽש 

ʣʘʪʳʥʰʘ ʘʪʘʫʣʘʨʳ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʪʳ[7] ש ʥʦʤʝʥʢʣʘʪʫʨʘʩʳʥʘ ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʽʧ ʙʝʨʽʣʜʽ. 

 ʳʟʳʣ ʢʽʪʘʙʳ [8] ʙʦʡʳʥʰʘפ ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ ʘ ʝʥʛʝʥ ᴇʩʽʤʜʽʢʪʝʨץʳʟʳʣ ʢʽʪʘʧפ

ʘʥʳץʪʘʣʜʳ.   

ᴄʜʝʙʠʝʪʪʝʨʛʝ ʰʦʣʫ 

 ʳ 2,725 ʤʣʥ ʢʤĮסʙʽʨʽ. ɾʘʣʧʳ ʘʫʤʘ שʽʨʽ ʤʝʤʣʝʢʝʪʪʝʨʜʽ שʳ ʝסʩʪʘʥ ï ɽʫʨʘʟʠʷʜʘץʘʟʘפ

 ʪʘʨʳ ʤʝʥץʠ ʙʘʡʣʳסʨ. ʊʘʙʠײʳʟʳʥʰʳ ʦʨʳʥʜʘ ʪסʳʥʘʥ ᴅʣʝʤʜʝ ʪʦסʨʘʡʜʳ ʞᴅʥʝ ʢᴇʣʝʤʽ ʞʘײץ

ʬʣʦʨʘʣʳץ ᴅʨʪװʨʣʽʣʽʛʽ ʙʦʡʳʥʰʘ ʜʘ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ɽʣ ʘʫʤʘסʳʥʜʘ ʰʘʤʘʤʝʥ 6000-סʘ ʞʫʳץ 

ʪװʪʽʢʪʽ ᴇʩʽʤʜʽʢ ʪװʨʽ ʙʝʣʛʽʣʽ. ʅ.ɺ. ʇʘʚʣʦʚ ʞᴅʥʝ ᴅʨʽʧʪʝʩʪʝʨʽʥʽ1956 שï1966 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʽ ʙʦʡʳʥʰʘ פʘʟʘץʩʪʘʥ ʬʣʦʨʘʩʳʥʜʘ 5631 ʪװʪʽʢʪʽ ᴇʩʽʤʜʽʢ ʪװʨʽ ʢʝʟʜʝʩʝʪʽʥʽ ʘʥʳץʪʘʣסʘʥ. 

ɹײʣ ʪװʨʣʝʨ 1022 ʪʫʳʩ, 126 ʪץײʳʤʜʘʩץʘ ʞʘʪʘʜʳ [5].  

 ʜʝʨʝʢʪʝʨʽ ʙʦʡʳʥʰʘ 4474 ᴇʩʽʤʜʽʢ (1966) שᴇʩʽʤʜʽʢʪʝʨ ʞʘʙʳʥʳ ɹ.ɸ. ɹʳʢʦʚʪʳ שʩʪʘʥʥʳץʘʟʘפ

ʪװʨʽʥ ץʘʤʪʠʜʳ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ 46 ʪװʨʽ ï ʧʘʧʦʨʦʪʥʠʢʪᴅʨʽʟʜʽʣʝʨ, 21 ʪװʨʽ ï ʘʰʳץ ʪץײʳʤʜʳʣʘʨ, 

 ʨʽ (1,5%)װʽʰʽʥʜʝ 68 ʪ שᴇʩʽʤʜʽʢʪʝʨʜʽ ץɹʘʨʣʳ .(ʳʤʜʳʣʘʨץײʪ ץʞʘʙʳ) ʣʜʽ ᴇʩʽʤʜʽʢʪʝʨװʘʥʳ ï ʛסʘʣץ

ï ʘסʘʰʪʘʨ, 266 ʪװʨʽ (5,8%) ï ʙײʪʘʣʘʨ, 433 ʪװʨʽ (9,6%) ï ʙײʪʘʰʳץʪʘʨ, ʞʘʨʪʳʣʘʡ ʙײʪʘʣʘʨ ʤʝʥ 

ʞʘʨʪʳʣʘʡ ʙײʪʘʰʳץʪʘʨ, 2598 ʪװʨʽ (66,0%) ï h ᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨ, 849 ʪװʨʽ (18,9%) ï ʙʽʨʞʳʣʜʳץ 

ʰᴇʧʪʝʨ. ʆʩʳʣʘʡʰʘ, פʘʟʘץʩʪʘʥ ʬʣʦʨʘʩʳ ʥʝʛʽʟʽʥʝʥ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʘסʘʰ 

ʪװʨʣʝʨʽ ʘʟ, ʙʽʨʘץ ʙײʪʘʣʘʨ, ʞʘʨʪʳʣʘʡ ʙײʪʘʣʘʨ ʤʝʥ ʙײʪʘʰʳץʪʘʨʜʳװ שʣʝʩʽ ʘʡʪʘʨʣʳץʪʘʡ. ɹײʣ 

ʘʡʤʘץʪʳש ʢʣʠʤʘʪʪʳץ ʞᴅʥʝ ʵʜʘʬʠʢʘʣʳץ ʞʘסʜʘʡʣʘʨʳʥʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ [9]. 

ʉ. ɸʙʜʫʣʣʠʥʘ ײץʨʘʩʪʳʨסʘʥ ʪʽʟʽʤʜʝ 159 ʪץײʳʤʜʘʩץʘ ʞᴅʥʝ 1067 ʪʫʳʩץʘ ʞʘʪʘʪʳʥ 5658 

ʪװʪʽʢʪʽ ᴇʩʽʤʜʽʢ ʪװʨʽ ʢʝʣʪʽʨʽʣʛʝʥ [10].  

ɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ ʙʠʦʩʬʝʨʘ ʪײʨʘץʪʳʣʳסʳʥʳש ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʆʥʳש 

 ʳʟʜʳשʘʪʳʩʪʳ ʤʘץ ʘסʘʫסʦʨץ ʘʪʪʳסʳʟʳ ʟʦʨ, ʩʝʙʝʙʽ ʦʣ ʪʘʙʠשʤʘ ץʳʣʳʤʠ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳס
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ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽש ʙʘʩʪʳ ײץʨʘʤʜʘʩ ʙᴇʣʽʛʽ ï ʪװʪʽʢʪʽ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴅʨʪװʨʣʽʣʽʛʽ [11].  

 ʙʽʨʽ ï ᴇʩʽʤʜʽʢ שʥʝʛʽʟʛʽ ʤʽʥʜʝʪʪʝʨʽʥʽ שʳʣʳʤʜʘʨʜʳס ץʜʝʛʽ ʙʠʦʣʦʛʠʷʣʳשʘʟʽʨʛʽ ʢʝʟʝפ

ʪװʨʣʝʨʽʥʽש ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥ ʩʘץʪʘʫ. ɾʘʩʳʣ ᴇʩʽʤʜʽʢʪʝʨ ʘʚʪʦʪʨʦʬʪʳ ʦʨʛʘʥʠʟʤʜʝʨ ʨʝʪʽʥʜʝ 

 ʠסʳ ʪʘʙʠסʙʘʡʣʳ שʨʣʝʨʽʥʽװʨʘʡʜʳ. ᴆʩʽʤʜʽʢ ʪײץ ʛʝʡʽʥשʜʝ ץʳ ʪʨʦʬʠʢʘʣʳץʘʰסʘʣ שʦʨʝʢʪʽʢ ʪʽʟʙʝʢʪʽץ

ʵʢʦʞװʡʝʣʝʨʜʽש ʪײʨʘץʪʳʣʳסʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳש ʙʽʨʽ. ʌʠʪʦʮʝʥʦʟʜʘʨʜʳש 

ʪװʨʣʽʢ ײץʨʘʤʳʥʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨ, ʩʦʥʜʘʡ-ʘץ ʞʝʢʝʣʝʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʦʨʬʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʘʜʘʤʥʳש ʰʘʨʫʘʰʳʣʳץ, ʪʫʨʠʩʪʽʢ ʞᴅʥʝ ʨʝʢʨʝʘʮʠʷʣʳץ ץʳʟʤʝʪʽʤʝʥ, 

ʩʦʥʜʘʡ-ʘץ ʟʝʨʪʪʝʣʝʪʽʥ ʘʫʤʘץץʘ ʞʘץʳʥ ʦʨʥʘʣʘʩץʘʥ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʳש ʳץʧʘʣʳʤʝʥ 

ʪ̔ ʢʝʣʝʡ ʙʘʡʣʘʥʳʩʪʳ. 

 ʠ ʧʘʨʢʪʝʨ ʬʣʦʨʘʩʳ ʞʝʨסʪʘʙʠ ץʣʪʪʳײ ʳ ʤʝʤʣʝʢʝʪʪʽʢסʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘץʘʟʘפ

ʙʝʜʝʨʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽʥʝ ʞᴅʥʝ ʪʘʙʠסʠ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʘʣʫʘʥ ʪװʨʣʽ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɹײʣ 

ʤʘץʘʣʘʜʘ ײʣʪʪʳץ ʧʘʨʢʪʝʨʜʽש ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʝ ʞᴅʥʝ ʦʣʘʨʜʳש ʟʝʨʪʪʝʣʫ ʜʝשʛʝʡʽʥʝ סʳʣʳʤʠ 

ʪײʨסʳʜʘʥ ץʳʩץʘʰʘ ʰʦʣʫ ʞʘʩʘʣʜʳ. 

ɹʘʷʥʘʫʳʣ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ (ɹʄױʊʇ) ʤᴅʣʽʤʝʪʽ ʙʦʡʳʥʰʘ ʧʘʨʢ ʘʫʤʘסʳʥʜʘ, 

 ,.ʨʽ ʢʝʟʜʝʩʝʜʽ (Alnus glutinosa (L.) Gaertnװʪ 5 שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽפ ʈפ

Adonis vernalis L., Pulsatilla patens L., Stipa pennata L., Tulipa patens). נʳʣʳʤʠ-ʤʦʥʠʪʦʨʠʥʛ 

ʙᴇʣʽʤʽ ʬʣʦʨʘʣʳץ ʙʘʡʣʳץʪʳ ʞװʡʝʣʽ ʪʽʨʢʝʫʤʝʥ, ʩʠʨʝʢ ʞᴅʥʝ ץʦʨסʘʣʘʪʳʥ ʪװʨʣʝʨʜʽ ץʘʜʘסʘʣʘʫʤʝʥ 

ʘʡʥʘʣʳʩʘʜʳ. ʆʣʘʨʜʳש ʤʘʪʝʨʠʘʣʜʘʨʳ ʧʘʨʢʪʽש ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʛʽʥ ʩʘץʪʘʫ ʩʘʷʩʘʪʳʥ ʥʝʛʽʟʜʝʡʜʽ.  

ɸ. ʅ. ʂʫʧʨʠʷʥʦʚ XX סʘʩʳʨʜʳש ʝʢʽʥʰʽ ʞʘʨʪʳʩʳʥʜʘ ʦʩʳ ᴇשʽʨʜʝʥ ʤʘʪʝʨʠʘʣʜʘʨ ʞʠʥʘʧ, 

ʞʘשʘ ʞᴅʥʝ ʩʠʨʝʢ ʪװʨʣʝʨʜʽ ʘʥʳץʪʘʧ, ɹʘʷʥʘʫʳʣ ʪʘʫʣʘʨʳʥʳש ʬʣʦʨʘʣʳײץ ץʨʘʤʳʥ ʩʠʧʘʪʪʘסʘʥ [12]. 

ɹʘʷʥʘʫʳʣ ʬʣʦʨʘʩʳ ʵʢʦʣʦʛʠʷʣʳץ-ʬʠʪʦʮʝʥʦʪʠʢʘʣʳץ ʪײʨסʳʜʘʥ ʩʠʧʘʪʪʘʣסʘʥ [13]. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨʛʝ ʩᴅʡʢʝʩ, ɹʘʷʥʘʫʳʣ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʘʫʤʘסʳʥʜʘ 

518 ʞʦסʘʨʳ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢ ʪװʨʽ ᴇʩʝʪʽʥʽ ʘʥʳץʪʘʣסʘʥ, ʦʣʘʨ 72 ʪץײʳʤʜʘʩ, 265 ʪʫʳʩץʘ ʞʘʪʘʜʳ. 

ᴆʩʽʤʜʽʢʪʝʨʜʽש ʙʘʩʳʤ ʢᴇʧʰʽʣʽʛʽ (496 ʪװʨʽ) ʞʘʙʳץʪץײʳʤʜʳʣʘʨʜʳ ײץʨʘסʘʥ, ʷסʥʠ ʞʘʣʧʳ ᴇʩʽʤʜʽʢ 

ʪװʨʣʝʨʽʥʽ95,7% ש-ʳ ʞʘʙʳץʪץײʳʤʜʳʣʘʨ, ʬʣʦʨʘʥʳ3,5% ש-ʳ (18 ʪװʨ) ʩʧʦʨʘʣʳ ᴇʩʽʤʜʽʢʪʝʨ [14]. 

ɹʘʷʥʘʫʳʣ ʪʘʫʣʘʨʳʥʜʘ ʢʝʟʜʝʩʝʪʽʥ ʵʥʜʝʤʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪװʨʣʽʢ ײץʨʘʤʳ ʪʘʣʜʘʥסʘʥ 

ʟʝʨʪʪʝʫʣʝʨ ʘʡʤʘץʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʜʽ ʘʰʳʧ, ʪʘʙʠסʠ ʬʣʦʨʘʥʳש ʛʝʥʝʪʠʢʘʣʳץ ץʦʨʳʥ ʩʘץʪʘʫ 

ʤʘשʳʟʜʳʣʳסʳʥ ʢᴇʨʩʝʪʪʽ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʙײʣ ʘʫʤʘץʪʘ 7 ʪץײʳʤʜʘʩץʘ, 14 ʪʫʳʩץʘ ʞʘʪʘʪʳʥ 16 

ʪװʨʜʽש ʢʝʟʜʝʩʝʪʽʥʽʥ ʘʥʳץʪʘסʘʥ. ʊװʨʣʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ ʙʦʣʳʧ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʩʽʥ 

ᴇʩʽʤʜʽʢʪʝʨ, ʘʣ ʵʢʦʣʦʛʠʷʣʳץ ʙʝʡʽʤʜʝʣʫʽ ʙʦʡʳʥʰʘ  ʢʩʝʨʦʬʠʪʪʝʨ ʪʘʙʳʣʘʜʳ [15]. 2025 ʞʳʣסʳ 

ʤᴅʣʽʤʝʪʪʝʨʛʝ ʩᴅʡʢʝʩ ʞʘʣʧʳ ʬʣʦʨʘʣʳץ ʪʽʟʽʤ 762 ʪװʨʜʽ ײץʨʘʡʜʳ [16]. ɹʄױʊʇ  ʬʣʦʨʘʩʳʥʜʘ 

ʙʘʩʳʤ ʪץײʳʤʜʘʩʪʘʨ ץʘʪʘʨʳʥʘ Asteraceae, Poaceae, Brassicaceae, Fabaceae, Rosaceae, 

Caryophyllaceae, Lamiaceae, Apiaceae ʞᴅʥʝ Scrophulariaceae ʞʘʪʘʜʳ. ɹײʣ ʪץײʳʤʜʘʩʪʘʨסʘ 

ʙʘʨʣʳץ ʪװʨʣʝʨʜʽ57,7% ש-ʳ ʞᴅʥʝ ʪʫʳʩʪʘʨʜʳ58,5% ש-ʳ ʢʽʨʝʜʽ. Artemisia, Carex, Allium, 

Potentilla, Veronica ʞᴅʥʝ Astragalus ʪʫʳʩʪʘʨʳ ʝש ʽʨʽ ʪʫʳʩʪʘʨʜʳץ שʘʪʘʨʳʥʘ ʞʘʪʘʜʳ, ʷסʥʠ, ʦʣʘʨ 

ʧʦʣʠʤʦʨʬʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 7 ʪץײʳʤʜʘʩ, 14 ʪʫʳʩץʘ ʞʘʪʘʪʳʥ 16 ʵʥʜʝʤʜʽ ʪװʨ 

ʘʥʳץʪʘʣסʘʥ. ᴆʩʽʤʜʽʢʪʝʨʜʽש ʤʘשʳʟʳ ʞʘסʳʥʘʥ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨ 186 ʪװʨʜʽ (24,4%) ײץʨʘʡʜʳ, 

ʦʣʘʨ 83 ʪʫʳʩ, 39 ʪץײʳʤʜʘʩץʘ ʞʘʪʘʜʳ [17]. 

 ʽʰʽʥʜʝ çɹʘʷʥʘʫʳʣè, çʉʘʡʨʘʤ-ᴆʛʝʤè, çɹʫʨʘʙʘʡè שʳʥʜʘ (ʩʦʥʳסʩʪʘʥ ʘʫʤʘץʘʟʘפ

ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʪʝʨʽʥʜʝ ʞᴅʥʝ ɹʝʨʢʘʨʠʥ ʢʝʰʝʥʜʽ ץʦʨʳסʳʥʜʘ) ᴇʩʝʪʽʥ Rosa L. 

ʪʫʳʩʳʥʘ ʞʘʪʘʪʳʥ ʪװʨʣʝʨʜʽש (R. kokanica (Regel) Regel ex Juz., R. spinosissima L., R. majalis 

Herrm. (R. cinnamomea L.), R. acicularis L., R. laxa Retz ʞᴅʥʝ R. canina L.) ʙʠʦʣʦʛʠʷʣʳץ 

ᴅʨʪװʨʣʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʦʣʘʨʜʳש ʪʘʢʩʦʥʦʤʠʷʣʳץ ʠʜʝʥʪʠʬʠʢʘʮʠʷʩʳʥʜʘ ʤʦʨʬʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨ 

ʤʝʥ ʤʦʣʝʢʫʣʘʣʳץ ʛʝʥʦʪʠʧʪʝʫ ᴅʜʽʩʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ ʠʥʪʝʛʨʘʮʠʷʣʘʥסʘʥ ʪᴅʩʽʣʜʽ ץʦʣʜʘʥʫʜʳש 

ᴇʟʝʢʪʽʣʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɸʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ Rosa L. ʪʫʳʩʳʥʳש ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʛʽʥ ʦʜʘʥ ᴅʨʽ 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ װʰʽʥ סʳʣʳʤʠ ײץʥʜʳʣʳץץʘ ʠʝ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ ʦʣʘʨʜʳ 

ʤʝʜʠʮʠʥʘʜʘ, ʪʘʤʘץ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʞᴅʥʝ ʩᴅʥʜʽʢ ʙʘץʰʘ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ 

[18]. 

2015 ʞʳʣʳ ɸ.ɸ. ʀʚʘʱʝʥʢʦ ʧʘʨʢ ʬʣʦʨʘʩʳʥ ʟʝʨʪʪʝʧ ץʳʨʳץʙʫʳʥʜʘʨ, ץʳʥʘʣʘʨ ʤʝʥ 

 ʙʘʨ שʨ ʞᴅʥʝ 1 ʬʦʨʤʘʥʳװʳʤʜʘʩ, 15 ʪʫʳʩ, 25 ʪץײʪʽʟʽʤʽʥ ʞʘʩʘʧ, 10 ʪ שʪʳʣʘʨʜʳץʘʥʞʘʧʳʨʘץʳʣץ

ʝʢʝʥʜʽʛʽ ʘʥʳץʪʘʩʘ [19], 2022 ʞʳʣʳ   ɯʣʝ ɸʣʘʪʘʫ ʧʘʨʢʽ ʘʫʤʘסʳʥʜʘ ʞʘשʘ ʪʽʨʢʝʣʛʝʥ ʞᴅʥʝ ʩʠʨʝʢ 
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ʪװʨʣʝʨ (Gagea turkestanica, Viola dissecta ʞᴅʥʝ ʪ.ʙ.) ʙʘʨ ʝʢʝʥʽʥ ʙʘʷʥʜʘסʘʥ. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʘʚʪʦʨ 

ʘʡʤʘץʪʳץ ʟʝʨʪʪʝʣʫʜʽש ᴅʣʽ ʜʝ ʞʝʪʢʽʣʽʢʩʽʟ ʝʢʝʥʽʥ ʘʪʘʧ ʢᴇʨʩʝʪʝʜʽ [20]. 

ʇʘʨʢʪʳש ʨʝʩʤʠ ʧʣʘʪʬʦʨʤʘʣʘʨʳ ʬʣʦʨʘʥʳש ʰʘʤʘʤʝʥ 2000 ʪװʨʽʥ ʘʪʘʧ ᴇʪʝʜʽ, ʵʬʠʨ ʤʘʡʣʳ, 

ʜᴅʨʽʣʽʢ ʞᴅʥʝ ʪ.ʙ. ʨʝʩʫʨʩʪʳץ ʪʦʧʪʘʨ ʢʝײ שʩʳʥʳʣסʘʥ. ɹײʣ ʜʝʨʝʢʪʝʨ סʳʣʳʤʠ ʤʘץʘʣʘʣʘʨʜʘסʳ ʥʘץʪʳ 

ʪʘʢʩʦʥʦʤʠʷʣʳץ ʪʽʟʽʤʜʝʨʜʽ ʤʝʥʝʜʞʤʝʥʪ ʪײʨסʳʩʳʥʘʥ ʪʦʣʳץʪʳʨʘʜʳ.  

ɸʣʪʳʥ-ɽʤʝʣ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳ ʝʨʝʢʰʝ ʙʘʡ ᴅʨʽ ʘʨʘʣʘʩ: ʰᴇʣʜʽ, 

ʰᴇʣʝʡʪʪʽ ʞᴅʥʝ ʪʘʫ-ʜʘʣʘʣʳץ ʘʡʤʘץʪʘʨ ʢʝʟʜʝʩʝʜʽ. ɸʣʪʳʥ-ɽʤʝʣʜʝ 84 ʪץײʳʤʜʘʩץʘ ʞʘʪʘʪʳʥ 380 

ʪʫʳʩ, 850-ʜʝʥ ʘʩʪʘʤ ᴇʩʽʤʜʽʢ ʪװʨʽ ʢʝʟʜʝʩʝʜʽ. פʘʟʘץʩʪʘʥʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ (1981) ʝʥʛʽʟʽʣʛʝʥ 

ʛװʣʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ29 ש ʪװʨʽ ʢʝʟʜʝʩʝʜʽ. ɹײʣ ʪװʨʣʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʙʝʡʽʤʜʝʣʫʽ, ʧʦʧʫʣʷʮʠʷ ʩʘʥʳ 

ʞᴅʥʝ ᴇʩʽʤʜʽʢʪʝʨ ץʘʫʳʤʜʘʩʪʳסʳ ײץʨʳʣʳʤʳʥʜʘסʳ ʨᴇʣʽ ᴅʨʪװʨʣʽ ʙʦʣʳʧ ʢʝʣʝʜʽ, ʦʣʘʨ ʧʘʨʢʪʽש 

ᴅʨʪװʨʣʽ ʙᴇʣʽʢʪʝʨʽʥʜʝ ʪʘʨʘʣסʘʥ. ʉʠʨʝʢ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪץʘʥ ʪװʨʣʝʨʜʝʥ ʙᴇʣʝʢ, ײʣʪʪʳץ 

ʧʘʨʢ ʘʫʤʘסʳʥʘ ʞᴅʥʝ ʦʥʳש ʦʨʥʘʣʘʩץʘʥ ʘʡʤʘסʳʥʘ סʘʥʘ ʪᴅʥ ʵʥʜʝʤʜʽ ᴇʩʽʤʜʽʢʪʝʨ ʜʝ ʢʝשʽʥʝʥ 

ʪʘʨʘʣסʘʥ. 

çɸʣʪʳʥʝʤʝʣè ʪʘʙʠסʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳʥʳש ʪʽʟʽʤʽʥʝ Allium L. ʪʫʳʩʳʥʳ4 ש ʪװʨʽʥ ʞᴅʥʝ 

Potentilla L. ʪʫʳʩʳʥʳ5 ש ʪװʨʽʥ ʝʥʛʽʟʫ ײʩʳʥʳʣסʘʥ. ʆʩʳ ʪװʨʣʝʨʜʽש ʽʰʽʥʜʝ Allium kurssanovii M. 

Pop. ɾʦסשʘʨ ɸʣʘʪʘʫʳ װʰʽʥ ʘʣסʘʰ ʨʝʪ ʢᴇʨʩʝʪʽʣʛʝʥ. ɸʣʪʳʥʝʤʝʣ ʞʦʪʘʩʳʥʳש ʙʽʨ ʰʘʪץʘʣʳʥʘʥ 

ʪʘʙʳʣסʘʥ Potentilla recta L. ʪװʨʽ ʆשʪװʩʪʽʢ ɾʦסשʘʨ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʘʫʜʘʥʳʥʜʘ ʘʣסʘʰ ʨʝʪ 

ʪʽʨʢʝʣʛʝʥ. פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש ʬʣʦʨʘʩʳ װʰʽʥ ʘʣסʘʰ ʨʝʪ Potentilla agrimonioides M. 

Bie. ʪװʨʽʥʽש ʥʘץʪʳ ᴇʩʫ ʦʨʥʳ ʢᴇʨʩʝʪʽʣʛʝʥ [21]. 

ɸʣʪʳʥ ɽʤʝʣ ʄױʊʇ ʝשʙʝʢʪʝʨʽ ʞʠʥʘסʳʥʜʘ ʧʘʨʢ ʘʫʤʘסʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ, ʩʦʥʳש ʽʰʽʥʜʝ 

ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʪʫʨʘʣʳ ʘʪʘʧ ʢᴇʨʩʝʪʽʣʛʝʥ [22, 23, 24]. 

 ʘʨʘʣʳץʘʨפ  ,ʠ ʧʘʨʢʽ  ʨʝʩʤʠ ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩסʪʘʙʠ ץʣʪʪʳײ ʘʨʘʣʳ ʤʝʤʣʝʢʝʪʪʽʢץʘʨפ

ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ʬʣʦʨʘʩʳ ץʘʟʽʨʛʽ ʫʘץʳʪʪʘ  ʞʘʙʳץʪץײʳʤʜʳʣʘʨʜʳ198  ש 

ʪװʨʽʥ, ʘʰʳץʪץײʳʤʜʳʣʘʨʜʳ3  ש ʪװʨʽʥ, ʧʘʧʦʨʦʪʥʠʢʪᴅʨʽʟʜʽʣʝʨʜʽ2 ש ʪװʨʽʥ, ʤװʢʪʝʨʜʽ27 ש  ʪװʨʽʥ, 

 ʩʘʥʳ ʰʘʤʘʤʝʥ 800 שʘʤʪʠʜʳ. ɼʝʛʝʥʤʝʥ, ᴅʜʝʙʠ ʜʝʨʝʢʪʝʨʛʝ ʩᴅʡʢʝʩ ʦʣʘʨʜʳץ ʨʽʥװʪ 14 שʳʥʘʥʳץ

ʪװʨʛʝ ʞʝʪʫʽ ʤװʤʢʽʥ, 5 ʪװʨʽ פʘʟʘץʩʪʘʥʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ (Berberis karkaralensis, 

Sphagnum teres, Betula kirghisorum, Papaver gracile, Adonis vernalis).   

ʊ.ɺ. ɼʠʢʘʨʝʚʘ ʤʝʥ ʅ.ɹ. ʃʝʦʥʦʚʘ ʧʘʨʢʪʝʛʽ ʰʦץʳʣʘʨʜʳץ שʘʫʳʤʜʘʩʪʳץ ᴅʨʪװʨʣʽʣʽʛʽʥ ʞᴅʥʝ 

ʬʠʪʦʬʣʦʨʘ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʟʝʨʪʪʝʛʝʥ [25].  

ɹʫʨʘʙʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ פʘʟʘץʩʪʘʥʜʘסʳ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞᴅʥʝ 

 .ʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʘʥ ʘʡʤʘסʳʨʣʘʥסʳʟʜʳ ʰʦשʤʘ שʘʞʝʪ ʝʪʝʪʽʥ ʬʣʦʨʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽץ ʘʫʜʳסʦʨץ

ʉʦסשʳ ʦʥʞʳʣʜʳץʪʘʨʜʘ ʙײʣ ᴇשʽʨʜʝ ʩʠʨʝʢ ʪװʨʣʝʨʜʽש ʪʘʨʘʣʫ ʘʡʤʘסʳʥ ʘʥʳץʪʘʫ, ʦʣʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣʳʥ ʪʘʣʜʘʫ 

ʙʘסʳʪʳʥʜʘ ʙʽʨץʘʪʘʨ סʳʣʳʤʠ ʝשʙʝʢʪʝʨ ʞʘʨʳץ ʢᴇʨʜʽ. 

ɸʣסʘʰץʳ ʢʝʰʝʥʜʽ ʞײʤʳʩʪʘʨʜʳש ʙʽʨʽ ï ɻ.ɾ. ʉʫʣʪʘʥʛʘʟʠʥʘ ʤʝʥ ɸ.ʅ. ʂʫʧʨʠʷʥʦʚʪʳש 

(2013) ʟʝʨʪʪʝʫʣʝʨʽ. ʆʣʘʨ 2010ï2012 ʞʳʣʜʘʨʳ ʞװʨʛʽʟʽʣʛʝʥ ʵʢʩʧʝʜʠʮʠʷʣʳץ ʤʘʪʝʨʠʘʣʜʘʨ 

ʥʝʛʽʟʽʥʜʝ ɹʫʨʘʙʘʡ ײʣʪʪʳץ ʧʘʨʢʽʥʜʝ ʢʝʟʜʝʩʝʪʽʥ 11 ʩʠʨʝʢ ʪװʨʜʽ ʪʽʨʢʝʧ, ʩʦʥʳש ʽʰʽʥʜʝ פʘʟʘץʩʪʘʥ 

 ,.Adonis vernalis L., Alnus glutinosa (L.) Gaertn) שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ 5 ᴇʩʽʤʜʽʢʪʽפ

Cypripedium calceolus L., Drosera rotundifolia L., Sphagnum teres (Schimp.) Ångstr.) ʥʘץʪʳ 

ʢʝʟʜʝʩʝʪʽʥ ʦʨʪʘʩʳ ʘʥʳץʪʘʣʳʧ, ʦʣʘʨʜʳש ʙʠʦʪʦʧʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ɹײʣ ʝשʙʝʢ ʧʘʨʢ 

ʘʫʤʘסʳʥʜʘסʳ ʩʠʨʝʢ ʬʣʦʨʘʥʳ ʪװʛʝʥʜʝʫʜʽש ʘʣסʘʰץʳ ʞװʡʝʣʽ ץʘʜʘʤʳ ʨʝʪʽʥʜʝ סʳʣʳʤʠ ʤʘשʳʟסʘ ʠʝ 

[26].  

ʆʩʳ ʞʳʣʜʘʨʳ פʘʟʘײ ץʩʘץ ʰʦץʳʣʳסʳʥʳש ʦʨʤʘʥʜʳ-ʜʘʣʘ ʙʝʣʜʝʫʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

çɹʫʨʘʙʘʡè ײʣʪʪʳץ ʧʘʨʢʽ ʘʫʤʘסʳʥʜʘ ᴇʩʝʪʽʥ 23 ʩʠʨʝʢ ᴇʩʽʤʜʽʢ ʪװʨʽʥʽש ʪʘʨʘʣʫʳ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨ 

ʢʝʣʪʽʨʽʣʛʝʥ [27]. 

ʀ.ɸ. ʍʨʫʩʪʘʣʝʚʘ, ɸ.ʅ. ʂʫʧʨʠʷʥʦʚ ʞᴅʥʝ ɻ.ɾ. ʉʫʣʪʘʥʛʘʟʠʥʘʥʳ(2012) ש ʝשʙʝʢʪʝʨʽʥʜʝ 

ɹʫʨʘʙʘʡ ײʣʪʪʳץ ʧʘʨʢʽʥʜʝʛʽ ʩʠʨʝʢ ʪװʨʣʝʨʜʽש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ ʛʝʦʛʨʘʬʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʢʝʰʝʥʜʽ ʪײʨסʳʜʘ ʩʠʧʘʪʪʘʣסʘʥ. ɸʚʪʦʨʣʘʨ ʩʠʨʝʢ ʬʣʦʨʘ ʵʣʝʤʝʥʪʪʝʨʽʥʽש ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʝʛʽ 

ʤʘשʳʟʳʥ ʘʡץʳʥʜʘʧ, ʦʣʘʨʜʳש ʩʘץʪʘʣʫ ʤᴅʩʝʣʝʣʝʨʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʜʳ [28].  

2022 ʞʳʣʳ ʉ.ɸ. ʂʫʙʝʥʪʘʝʚ ʞᴅʥʝ ʪ.ʙ. סʘʣʳʤʜʘʨ   çɹʫʨʘʙʘʡè ʄױʊʇ ʘʫʤʘסʳʥʘʥ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ 8 ᴇʩʽʤʜʽʢ ʪװʨʽʥʽש (Adonis 

volgensis,  A. vernalis, Pulsatilla patens, Cypripedium calceolus, Chimaphila umbelata, 
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Dactylorhiza fuchsii, Tulipa patens, Drosera rotundifolia) ʮʝʥʦʧʦʧʫʣʷʮʠʷʣʘʨʳʥ,  ʪʽʨʰʽʣʽʢ 

ʦʨʪʘʣʘʨʳʥ,  ʵʢʦʣʦʛʠʷʣʳץ-ʬʠʪʦʮʝʥʦʟʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʟʝʨʪʪʝʛʝʥ. ɸʥʳץʪʘʣסʘʥ ʪװʨʣʝʨʜʽש 

ʽʰʽʥʜʝ Cypripedium calceolus, Drosera rotundifolia ʞᴅʥʝ Tulipa patens ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳש 

ʞʦʡʳʣʫ ץʘʫʧʽ ʞʦסʘʨʳ ʙʦʣסʘʥ [29].   

ɹʫʨʘʙʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳʥʳש ʟʝʨʪʪʝʣʫʽ ʦʥʳש ʘʡʤʘץʪʳץ 

ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʘסʳ ʤʘשʳʟʳʥ ʢᴇʨʩʝʪʝʜʽ. ʊװʪʽʢʪʽ ᴇʩʽʤʜʽʢʪʝʨʜʽײץ שʨʘʤʳ 

ʤʘʨʰʨʫʪʪʳץ-ʙʘʨʣʘʫ ᴅʜʽʩʽʤʝʥ ʞᴅʥʝ ʪײʨʘץʪʳ װʣʛʽ ʘʣʘשʜʘʨʳʥʜʘ (2018 ʞʳʣʜʘʥ ʙʝʨʽ) ʞװʨʛʽʟʽʣʛʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʘʨץʳʣʳ ʘʥʳץʪʘʣסʘʥ. ʌʣʦʨʘ ʤʳʥʘʜʘʡ ʪʽʨʰʽʣʽʢ  ʬʦʨʤʘʣʘʨʳʥʘ ʙᴇʣʽʥʛʝʥ: ʘסʘʰʪʘʨ, 

ʙײʪʘʣʘʨ, ʞʘʨʪʳʣʘʡ ʙײʪʘʣʘʨ, ʢᴇʧʞʳʣʜʳץ, ʝʢʽʞʳʣʜʳץ ʞᴅʥʝ ʙʽʨʞʳʣʜʳץ ʰᴇʧʪʝʨ. ʕʢʦʣʦʛʠʷʣʳץ 

ʪʦʧʪʘʨ ʙʦʡʳʥʰʘ ʢʩʝʨʦʬʠʪʪʝʨ (36,34%) ʤʝʥ ʤʝʟʦʬʠʪʪʝʨ (36,05%) ʙʘʩʳʤ, ʛʠʛʨʦʬʠʪʪʝʨ (18,9%) 

ʤʝʥ ʛʠʜʨʦʬʠʪʪʝʨʜʽװ (8,72%) שʣʝʩʽ ʘʡʪʘʨʣʳץʪʘʡ ʞʦסʘʨʳ [30].  

çɹʫʨʘʙʘʡè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ʘʫʤʘסʳ ʩʠʨʝʢ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪץʘʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʤʘשʳʟʜʳ ʰʦסʳʨʣʘʥסʘʥ ʦʨʪʘʣʳסʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʘʨʢ ʘʫʤʘסʳʥʘʥ פʘʟʘץʩʪʘʥ 

ʈʝʩʧʫʙʣʠʢʘʩʳʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ 11 ʪװʨʜʽץ שʘʟʽʨʛʽ ʞʘסʜʘʡʳ ʤʝʥ ʪʘʨʘʣʫʳ 

ʘʥʳץʪʘʣʜʳ. ʆʣʘʨʜʳץ שʘʪʘʨʳʥʘ Pulsatilla flavescens, Chimaphila umbellata, Fritillaria meleagris, 

Adonis volgensis, Dactylorhiza fuchsii, Cladium mariscus, Nymphaea alba, Goodyera repens, 

Dactylorhiza incarnata ʞᴅʥʝ ʙʘʩץʘ ʪװʨʣʝʨ ʞʘʪʘʜʳ [31]. פʳʟʳʣ ʢʽʪʘʧץʘ ʝʥʛʽʟʽʣʛʝʥ ʪװʨʣʝʨʜʽש 

ʘʨʝʘʣʜʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ץʘʨʘʩʪʳʨʳʧ, ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫ ʞᴇʥʽʥʜʝ ײʩʳʥʳʩʪʘʨ 

ʞʘʩʘʣסʘʥ. ᴄʩʽʨʝʩʝ ʨʝʢʨʝʘʮʠʷʣʳץ ץʳʩʳʤʜʳ ʪᴇʤʝʥʜʝʪʫ, ץʦʨʳץʪʳץ ʘʡʤʘץʪʘʨʜʳ ʢʝשʝʡʪʫ 

  .ʘʞʝʪʪʽʛʽ ʙʘʩʘ ʢᴇʨʩʝʪʽʣʛʝʥץ

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʙײʣ ʝשʙʝʢʪʝʨ ɹʫʨʘʙʘʡ ײʣʪʪʳץ ʧʘʨʢʽʥʽש ʩʠʨʝʢ ʬʣʦʨʘʩʳʥ ʟʝʨʪʪʝʫʜʽש 

ʙʽʨʥʝʰʝ ʤʘשʳʟʜʳ ʙʘסʳʪʪʘʨʳʥ ʘʡץʳʥʜʘʡʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʩʠʨʝʢ ʪװʨʣʝʨʜʽש ʪʽʟʽʤʽʥ ʪװʟʫ ʞᴅʥʝ 

ʦʣʘʨʜʳש ʪʘʨʘʣʫ ʘʡʤʘסʳʥ ʥʘץʪʳʣʘʫ; ʝʢʽʥʰʽʜʝʥ, ʧʦʧʫʣʷʮʠʷʣʳץ ʞᴅʥʝ ʬʠʪʦʮʝʥʦʟʜʳץ ʞʘסʜʘʡʳʥ 

ʪʘʣʜʘʫ; װʰʽʥʰʽʜʝʥ, ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʬʘʢʪʦʨʣʘʨʜʳש ʳץʧʘʣʳʥ ʙʘסʘʣʘʫ; ʪᴇʨʪʽʥʰʽʜʝʥ, סʳʣʳʤʠ 

ʥʝʛʽʟʜʝʣʛʝʥ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ײʩʳʥʫ. ɹײʣ ʟʝʨʪʪʝʫʣʝʨʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ɹʫʨʘʙʘʡ ײʣʪʪʳץ ʧʘʨʢʽ 

 ʙʽʨʽ ʝʢʝʥʽ שʪʘʨʳʥʳץʦʨʪʘʣʳ ץʩʪʨʘʪʝʛʠʷʣʳ שʪʘʫʜʳץʨʣʽʣʽʢʪʽ ʩʘװᴅʨʪ ץʳ ʙʠʦʣʦʛʠʷʣʳסʩʪʘʥʜʘץʘʟʘפ

ʜᴅʣʝʣʜʝʥʜʽ. 

 ɸ.ʊ. ʍʫʩʘʠʥʦʚ, ʉ.ʂ. ʄʝʤʝʰʦʚ, ʐ.ʅ. ɼʫʨʤʝʢʙʘʝʚʘ ʞᴅʥʝ ʪ. ʙ. סʘʣʳʤʜʘʨʜʳש ʝשʙʝʢʪʝʨʽʥʜʝ 

çɹʫʨʘʙʘʡè ʄױʊʇ ʘʡʤʘסʳ (ʘʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʩʳ, ʞʝʨ װʩʪʽ ʞᴅʥʝ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳʥʳש 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ, ʛʠʜʨʦʬʠʟʠʢʘʣʳץ ʞᴅʥʝ ʛʠʜʨʦʭʠʤʠʷʣʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ, ʪʦʧʳʨʘץ ʞᴅʥʝ 

ʩʫ ʪװʙʽ ʰᴇʛʽʥʜʽʣʝʨʽʥʽש ʬʠʟʠʢʘʣʳץ-ʭʠʤʠʷʣʳץ ץʘʩʠʝʪʪʝʨʽ; ʬʣʦʨʘ ʤʝʥ ʬʘʫʥʘʥʳץ שʘʟʽʨʛʽ ʟʘʤʘʥסʳ 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘʡ-ʢװʡʽ ʞᴅʥʝ ʪ.ʙ.) ʢʝʰʝʥʜʽ ʟʝʨʪʪʝʣʛʝʥ ʞᴅʥʝ ʪʫʨʠʟʤʜʽ ʪײʨʘץʪʳ ʜʘʤʳʪʫ װʰʽʥ 

-ʪʘʫ ʞᴇʥʽʥʜʝʛʽ ʽʩץʨʣʽʣʽʢʪʽ ʩʘװʡʝʣʝʨ ʤʝʥ ʙʠʦᴅʨʪװʩʘʨʪʫ, ʵʢʦʞץʩʘʧʘʩʳʥ ʞʘ שʘʥ ʦʨʪʘʥʳסʦʨʰʘץ

ʘhʨʘʣʘʨ ʤʝʥ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʥʛʝʥ [30, 32, 33].  

ʂʘʪʦʥץʘʨʘסʘʡ ʙʠʦʩʬʝʨʘʣʳץ ץʦʨʳסʳ ʘʫʤʘסʳʥʜʘ ʰʘʤʘʤʝʥ 78 ʪץײʳʤʜʘʩץʘ ʞʘʪʘʪʳʥ 1000-

 ʳʟʳʣ ʢʽʪʘʙʳʥʘפ שʩʪʘʥʥʳץʘʟʘפ ʨʽװʽʰʽʥʜʝ 30 ʪ שʨʽ ᴇʩʝʜʽ ʜʝʧ ʙʦʣʞʘʥʘʜʳ. ʆʥʳװᴇʩʽʤʜʽʢ ʪ ץʘ ʞʫʳס

ʝʥʛʽʟʽʣʛʝʥ. ɽש ʢᴇʧ ʪʘʨʘʣסʘʥ ʪץײʳʤʜʘʩʪʘʨסʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: ʘʩʪʳץ ʪץײʳʤʜʘʩʪʘʨ (Poaceae), 

ʢװʨʜʝʣʽʛװʣʜʽʣʝʨ (Asteraceae), ʨʘʫʰʘʥʛװʣʜʽʣʝʨ (Rosaceae), ʩʘʨסʘʣʜʘץʪʘʨ (Ranunculaceae), 

ʙײʨʰʘץ ʪץײʳʤʜʘʩʪʘʨ (Fabaceae), ץʠʷץᴇʣʝשʜʝʨ (Cyperaceae), ץʘʣʘʤʧʳʨʣʘʨ (Caryophyllaceae).  

ɻ.ɸ.ɹʦʣʙʦʪʦʚ, ɸ.ɺ.ɸʥʠʩʠʤʦʚ, ɸ.ɸ.ʂʝʯʘʡʢʠʥ ʞᴅʥʝ ʪ.ʙ. סʘʣʳʤʜʘʨ (2024) ʐʳסʳʩ 

 ʘʥ (ʤʳʩʘʣʳ, Castillejaסʪʘץʨʜʽ ʘʥʳװʘ 3 ʪשʊʇ ʬʣʦʨʘʩʳʥʘʥ ʞʘױʘʡè ʄסʘʨʘץʩʪʘʥ ʤʝʥ çʂʘʪʦʥץʘʟʘפ

pallida, Cypripedium guttatum, Spiranthes australis ʞᴅʥʝ ʪ.ʙ.). ɾʦסʘʨʳ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

101 ʪװʨʽ װʰʽʥ ʞʘשʘ ʪʘʨʘʣʫ ʦʨʳʥʜʘʨʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ ʂʘʪʦʥ-ʂʘʨʘסʘʡ ʤʝʤʣʝʢʝʪʪʽʢ 

 ʘʰ ʨʝʪ Astragalus vaginatus, Blysmus rufus, Carex ʪʫʳʩʳʥʳϬסʰʽʥ ʘʣװ ʠ ʧʘʨʢʽסʪʘʙʠ ץʣʪʪʳײ

ʪϮʨʣʝʨʽ (ʉ. alba, C. bigelowii, C. buxbaumii, C., C. diandra, C. heleonastes, C., C. 

melananthiformis, C. obtusata, C. panicea, C. riparia, C. turkestanica), Castilleja pallida, 

Corallorhiza trifida, Cypripedium guttatum, Fumaria vaillantii, Juncus castaneus, Lathyrus krylovii, 

Ledum palustre, Lepidium apetalum, Luzula sibirica, Myricaria bracteate, Spiranthes australis, 

Veronica Ĭ sessiliflora, Waldheimia tridactylites ʞϸʥʝ Ziziphora bungeana ᴇʩʽʤʜʽʢʪʝʨʽ ʘʥʳץʪʘʣסʘʥ  

[34]. 

ʂʘʪʦʥץʘʨʘסʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ɸʨʯʘʪ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 

ʙʘʨʣʳסʳ 393 ʪװʨ/ʪװʨ ʪʘʨʤʘסʳ, ʘʣ ʏʝʨʥʦʚʠʥ ʦʨʤʘʥ ʰʘʨʫʘʰʳʣʳסʳʥʜʘ 383 ʪװʨ ʘʥʳץʪʘʣסʘʥ. 
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Huperzia selago (L.) Bernh. ex Schrank et Mart., Paeonia anomala L., P. hybrida Pall., Rheum 

altaicum Losinsk., Rhodiola rosea L., Fornicium carthamoides (Willd.) Kamelin (= Rhaponticum 

carthamoides (Willd.) Iljin. ), Lilium pilosiusculum (Freyn) Miscz. (= L. martagon L.), Erythronium 

sibiricum (Fisch. et C.A. Mey.) Krylov ʞϸʥʝ Dactylorhiza fuchsii (Druce) Soó. ʪװʨʣʝʨʽ 

 .ʘʫʧʽ ʙʘʨ ᴇʩʽʤʜʽʢʪʝʨ ʪʽʟʽʤʽʥʝè ʝʥʛʽʟʽʣʛʝʥ [35]ץ çʉʠʨʝʢ ʞᴅʥʝ ʞʦʡʳʣʳʧ ʢʝʪʫ שʩʪʘʥʥʳץʘʟʘפ

ɺ.ʄ. ʉײʣʪʘʥʦʚʘ ʞᴅʥʝ ʪ.ʙ. סʘʣʳʤʜʘʨʜʳש ʝשʙʝʢʪʝʨʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘסʳ çʐʘʨʳʥè 

ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ᴇʩʽʤʜʽʢʪʝʨ ʞʘʙʳʥʳʥʳש ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳʥ ʪװʛʝʥʜʝʫ 

ʞᴅʥʝ ʦʥʳש ʞʘסʜʘʡʳʥ ʙʘסʘʣʘʫ ʥʝʛʽʟʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ.  çʐʘʨʳʥè 

ʄױʊʇ ᴇʩʽʤʜʽʢʪʝʨ ʞʘʙʳʥʳʥʳש ʢʝשʽʩʪʽʢʪʽʢ ʪʘʨʘʣʫʳ ʘʫʤʘץʪʳש ʣʘʥʜʰʘʬʪʳײץ ץʨʳʣʳʤʳ ʤʝʥ 

ᴇʩʽʤʜʽʢʪʽש ʵʢʦʣʦʛʦ-ʬʠʟʠʦʥʦʤʠʷʣʳץ ʪʠʧʪʝʨʽʥʝ ʥʝʛʽʟʜʝʣʛʝʥ. ʇʘʨʢ ᴇʩʽʤʜʽʢʪʝʨʽʥʽש ʙʦʪʘʥʠʢʘʣʳץ 

ʘʣʫʘʥ ʪװʨʣʽʣʽʛʽʥ ʙʘסʘʣʘʫ ʬʣʦʨʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʬʠʪʦʮʝʥʦʪʠʢʘʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽ ʙʘסʘʣʘʫʜʳ 

 ʘ, 84ץʨʣʽʣʽʛʽ 406 ʪʫʳʩװᴅʨʪ ץʬʣʦʨʠʩʪʠʢʘʣʳ שᴇʩʽʤʜʽʢʪʝʨ ʞʘʙʳʥʳʥʳ שʘʤʪʳʜʳ. ʇʘʨʢʪʽץ

ʪץײʳʤʜʘʩץʘ ʞʘʪʘʪʳʥ 915 ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥʝʥ ʪײʨʘʜʳ, ʙײʣ ʬʣʦʨʘʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʪװʨʣʽʢ 

ʙʘʡʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ [36]. ʉʘʡʨʘʤ-ᴆʛʝʤ ʤʝʤʣʝʢʝʪʪʽʢ ױʣʪʪʳץ ʧʘʨʢʪʽש ʜʝʥʜʨʦʬʣʦʨʘʩʳʥʳש 

ʪװʨʣʽʢ ײץʨʘʤʳ ʘʥʳץʪʘʣʳʧ, 24 ʪץײʳʤʜʘʩץʘ ʞʘʪʘʪʳʥ 51 ʪʫʳʩץʘ ʙʽʨʽʛʝʪʽʥ 120 ʪװʨ ʘʥʳץʪʘʣסʘʥ. 

ʊװʨʣʝʨʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽ Rosaceae, Lamiaceae, Fabaceae, Salicaceae, Caprifoliaceae, Asteraceae, 

Ranunculaceae, Tamaricaceae ʞᴅʥʝ Rhamnaceae ʪץײʳʤʜʘʩʪʘʨʳʥʘ ʞʘʪʘʜʳ [37].   

ʉʦʥʳʤʝʥ ץʘʪʘʨ ʞʦסʘʨʳ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ ʬʣʦʨʘʩʳʥʳש ʞʘʣʧʳ ʪʽʟʽʤʽ 1241 ʪװʨʜʽ 

 ʩʪʘʥץʘʟʘפ ʽʰʽʥʜʝ Juno pseudocapnoides (Ruksans) Mart.-Azorin et Mavrodiev שʘʥ. ʆʣʘʨʜʳסʨʘײץ

ʬʣʦʨʘʩʳ װʰʽʥ ʞʘשʘ ʪװʨ ʨʝʪʽʥʜʝ ʪʽʨʢʝʣʛʝʥʽ ʙʝʣʛʽʣʝʥʽʧ, פʘʟʘץʩʪʘʥʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ 68 ʪװʨ 

ʝʥʛʽʟʽʣʛʝʥ [38]. çʂᴇʣʩʘʡ ʢᴇʣʜʝʨʽè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʙʘʡ ʬʣʦʨʘʩʳ ʤʝʥ ʬʘʫʥʘʩʳ 

ᴅʣʽ ʢװʥʛʝ ʜʝʡʽʥ ᴇʟ ʪʘʙʠסʠ ʦʨʪʘʩʳʥʜʘ ʩʘץʪʘʣסʘʥ. ʄײʥʜʘסʳ ʘסʘʰʪʘʨʜʳש ʽʰʽʥʜʝ ץʘʣʳש ʪᴅʞʜʽ ʊʷʥʴ-

ʐʘʥʴ ʰʳʨʰʘʩʳ ʙʘʩʳʤ. ʊʘʫʣʳ ʙʝʪʢʝʡʣʝʨʜʝ ᴅʩʝʤ ʵʜʝʣʴʚʝʡʩʪʝʨ ᴇʩʝʜʽ. ɸʣ ʞʠʜʝʢʪʝʨ ʤʝʥ 

ʩʘשʳʨʘʫײץʣʘץʪʘʨסʘ ʢʝʣʩʝʢ ï ʦʣʘʨ ʤײʥʜʘ ʤʦʣʳʥʘʥ ʢʝʟʜʝʩʝʜʽ. ױʣʪʪʳץ ʧʘʨʢʪʽש ʬʣʦʨʘʩʳ 700-ʜʝʥ 

ʘʩʪʘʤ ʪװʨʜʽ ץʘʤʪʠʜʳ. פʘʟʘץʩʪʘʥʥʳפ שʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ ʜʝ ʙʘʨ ðStipa 

kungessana Roshev., Adonis chrysocyathus Hook. f. & Thomson, Adonis tianschanica Regel, 

Erysimum aurantiacum Andrz. ex DC., Picea schrenkiana Fisch. & C.A. Mey. ʞᴅʥʝ ʪ.ʙ.. ʂᴇʣʩʘʡ 

ʄױʊʇ ʘʫʤʘסʳʥʜʘסʳ ʘʟʦʥʘʣʳץ ʞᴅʥʝ ʠʥʪʨʘʟʦʥʘʣʳץ (ʧʝʪʨʦʬʠʪʪʽ, ʞʘʡʳʣʤʘ ʞᴅʥʝ ʪ.ʙ.) ᴇʩʽʤʜʽʢ 

 .ʘʥ [39]סʨʣʝʨʽ ʩʠʧʘʪʪʘװʘʟʽʨʛʽ ʢʝʟʜʝ ʟʝʨʪʪʝʣʽʧ, ʜʦʤʠʥʘʥʪ ʪץ ʪʘʨʳʥץʘʫʳʤʜʘʩʪʳץ

ɾʦסשʘʨ ɸʣʘʪʘʫʳ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʘʫʤʘסʳʥʜʘ ʪʘʨʘʣסʘʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʘʢʩʦʥʦʤʠʷʣʳץ ʪʽʟʽʤʽ 845 ʪװʨʜʽ ײץʨʘʡʜʳ. ʆʥʳש ʽʰʽʥʜʝ ʪᴇʤʝʥʛʽ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ, ʷסʥʠ: 

ʙʘʣʜʳʨʣʘʨ 28 ʪץײʳʤʜʘʩ, 33 ʪʫʳʩ, 74 ʪװʨ. ɸʣ 771-ʽ ʞʦסʘʨʳ ʩʘʪʳʜʘסʳ ʪװʪʽʢʪʽ ᴇʩʽʤʜʽʢʪʝʨ, ʦʣʘʨ ᴇʟ 

ʽʰʽʥʜʝ 84 ʪץײʳʤʜʘʩ, 320 ʪʫʳʩץʘ ʞʽʢʪʝʣʝʜʽ. ʕʥʜʝʤʜʽ ʪװʨʣʝʨ ʩʘʥʳ 56, ʘʣ פʘʟʘץʩʪʘʥʥʳפ שʳʟʳʣ 

ʢʽʪʘʙʳʥʘ ʝʥʛʝʥ ʩʠʨʝʢ ʪװʨʣʝʨʜʽש ʩʘʥʳ 26. ʉʦʥʳʤʝʥ ץʘʪʘʨ ʪʽʟʽʤʽ ʪʦʣʳץʪʳʨʳʣʳʧ ʪװʛʝʥʜʝʣʛʝʥ 

ʨʝʣʠʢʪ ᴇʩʽʤʜʽʢʪʝʨ ʩʘʥʳ-13 [40]. 

 çɹײʡʨʘʪʘʫè ײʣʪʪʳץ ʧʘʨʢʽʥʽש ʘʫʤʘסʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ ʘʡʤʘץʪʳש ʣʘʥʜʰʘʬʪʳץ 

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʪʳסʳʟ ʙʘʡʣʘʥʳʩʪʳ ʞᴅʥʝ 5 ʥʝʛʽʟʛʽ ʪװʨʜʽ ץʘʤʪʠʜʳ: ʦʨʤʘʥʜʳ, ʙײʪʘʣʳ, ʜʘʣʘʣʳ, 

ʰʘʣסʳʥʜʳ ʞᴅʥʝ ʩʫʣʳ-ʙʘʪʧʘץʪʳ. 2012-2022 ʞʳʣʜʘʨʜʘסʳ ʙʦʪʘʥʠʢʘʣʳץ ʵʢʩʧʝʜʠʮʠʷʣʘʨʜʳש 

 ʛʽʥʛʽװʢʦʥʩʧʝʢʪʽʩʽʥʜʝ ʙ שʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳʥʳסʪʘʙʠ ץʣʪʪʳײ ʡʨʘʪʘʫèײʦʨʳʪʳʥʜʳʩʳ ʙʦʡʳʥʰʘ çɹץ

ʪʘשʜʘ 610 ʪװʨʽ ʙʘʨ. 

çɹײʡʨʘʪʘʫè ʄױʊʇ ʵʥʜʝʤʜʽ ʞᴅʥʝ ʩʠʨʝʢ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʪʽʥ ʙʽʨʝʛʝʡ ʪʘʙʠסʠ 

ʦʨʪʘ ʝʢʝʥʽʥ ʘʪʘʧ ᴇʪʫ ץʘʞʝʪ. ʉʦʥʜʘʡ-ʘץ, ʙײʣ ʘʫʤʘץʪʘ פʳʟʳʣ ʢʽʪʘʧץʘ ʝʥʛʽʟʽʣʛʝʥ 10 ʪװʨ, ʩʠʨʝʢ 

ʞᴅʥʝ ʞʦʡʳʣʳʧ ʙʘʨʘ ʞʘʪץʘʥ 26 ʪװʨ ʙʘʨ [41].  

ʊʘʨʙʘסʘʪʘʡ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳ 167 ʵʥʜʝʤʜʽ ʪװʨʜʽ ץʘʤʪʠʜʳ , ʦʣʘʨʜʳש ʽʰʽʥʜʝ 23 

ʪװʨʽ ʝʨʝʢʰʝʣʝʥʝʜʽ (Mertensia tarbagataica, M. Popovii, Stelle-ropsis tarbagataica, Acantholimon 

tarbagataicum, Scutellaria irregularis ʞᴅʥʝ ʪ.ʙ.). ʇʘʨʢ ʘʫʤʘסʳʥʜʘ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳש 

ᴇʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳש ʩʠʨʝʢ ʢʝʟʜʝʩʝʪiʥ ʞᴅʥʝ ײץʨʳʧ ʢʝʪʫ ץʘʫʧi ʪᴇʥʛʝʥ ʪװʨʣʝʨiʥiש 

ʪiʟʙʝʩiʥʝ ʝʥʛʽʟʽʣʛʝʥ ʞʦסʘʨʳ ʪװʪʽʢʪʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ32 ש ʪװʨʽ ᴇʩʝʜʽ.  

ʊʘʨʙʘסʘʪʘʡ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ʘʫʤʘסʳʥʜʘ ᴇʩʝʪʽʥ ʜᴅʨʽʣʽʢ  ᴇʩʽʤʜʽʢʪʝʨ ʜʝ 

ᴇʪʝ ʢᴇʧ. ʉʦסשʳ ʞʳʣʜʘʨʳ Corydalis ledebouriana Kar. et Kir., Malus sieversii ʞϸʥʝ Daphne altaica 

Pall. ʩʠʷץʪʳ ʜᴅʨʽʣʽʢ ᴇʩʽʤʜʽʢʪʝʨʛʝ ʞᴅʥʝ ʦʣʘʨʜʳש ʥʝʛʽʟʽʥʜʝ ʞʘʩʘʣסʘʥ ʜᴅʨʽʣʝʨʛʝ ץʳʟʳסʫʰʳʣʳץ 

ᴇʩʽʧ ʦʪʳʨ, ʙײʣ ʙʽʨ ʞʘסʳʥʘʥ ᴇʩʽʤʜʽʢ ʧʨʝʧʘʨʘʪʪʘʨʳʥʳש ʙʽʨʝʛʝʡ ץʘʩʠʝʪʪʝʨʽʤʝʥ, ʝʢʽʥʰʽ ʞʘסʳʥʘʥ 
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ʙʠʦʣʦʛʠʷ, ʤʝʜʠʮʠʥʘ ʞᴅʥʝ ʜᴅʨʽ-ʜᴅʨʤʝʢ ᴇʥʜʽʨʫ ʩʘʣʘʣʘʨʳʥʜʘסʳ ʟʝʨʪʪʝʫ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʳש 

 שʠ ʧʘʨʢʽʥʽסʪʘʙʠ ץʣʪʪʳײ ʘʪʘʡè ʤʝʤʣʝʢʝʪʪʽʢסʳʥʜʳ ʜʘʤʫʳʥʘ ʙʘʡʣʘʥʳʩʪʳ. çʊʘʨʙʘץʘʨץ

ʜʝʥʜʨʦʬʣʦʨʘʩʳʥʳש ʪװʨʣʽʢ ײץʨʘʤʳʥʘ ʞᴅʥʝ ʪװʨʣʽʢ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ ʘʡץʳʥʜʘʫסʘ ʟʝʨʪʪʝʫ 

ʞײʤʳʩʪʘʨʳ ʜʘ ץʘʨץʳʥʜʳ ʞװʨʛʽʟʽʣʫʜʝ [42, 43]. 

 ʘʫʣʳʩʳʥʘץ ʳ ˉ867סʩʘʥʜʘץʳ 7 ʞʝʣʪʦסʞʳʣ 2021 שʢʽʤʝʪʽʥʽת ʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳץʘʟʘפ

ʩᴅʡʢʝʩ פʘʨʘסʘʥʜʳ ʦʙʣʳʩʳ ʘʫʤʘסʳʥʜʘ çױʣʳʪʘʫ ʦʨʤʘʥ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʜװʥʠʝʩʽʥ ץʦʨסʘʫ 

ʰʘʨʫʘʰʳʣʳסʳʥʳשè ʙʘʟʘʩʳʥʜʘ ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢ çױʣʳʪʘʫè ײץʨʳʣʜʳ. ױʣʪʪʳץ 

ʧʘʨʢʪʽש ʞʘʣʧʳ ʘʫʜʘʥʳ 58,9 ʤʳש ʛʝʢʪʘʨʜʳ ײץʨʘʡʜʳ, ʦʥʳש ʽʰʽʥʜʝ 7918 ʛʝʢʪʘʨʳ ʦʨʤʘʥ ʘʣץʘʙʳ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʇʘʨʢ ʘʫʤʘסʳ ױʣʳʪʘʫ ʞʦʪʘʩʳʥʳש ʪʘʙʠסʠ-ʛʝʦʛʨʘʬʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ 

 .ʘʥסʳʪʪʘʣסʘ ʙʘסʪʘʫץʨʣʽʣʽʛʽʥ ʩʘװᴅʨʪ ץʙʠʦʣʦʛʠʷʣʳ שʡʝʣʝʨʜʽװʵʢʦʞ ץʘʤʪʠʜʳ ʞᴅʥʝ ʪʘʫʣʳ-ʜʘʣʘʣʳץ

 ʘ ʞʘʪʘʪʳʥץʳʤʜʘʩ, 282 ʪʫʳʩץײʪ 71 שʳ ᴇʩʽʤʜʽʢʪʝʨʽʥʽסʘʨʳ ʩʘʪʳʜʘסʬʣʦʨʘʩʳ ʞʦ שʣʳʪʘʫ ʪʘʫʳʥʳױ

542 ᴇʩʽʤʜʽʢ ʪװʨʽʥʝʥ ʪײʨʘʜʳ [44]. çʂᴇʢʰʝʪʘʫè ʄױʊʇ-ʥʳש ʪᴇʣײץʞʘʪʳ ʙʦʡʳʥʰʘ ʞʦסʘʨʳ 

ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ (ʤװʢʪᴅʨʽʟʜʽʣʝʨʜʽ ץʦʩʘ ʝʩʝʧʪʝʛʝʥʜʝ) ï 597 ʪװʨ, 324 ʪʫʳʩ, 98 ʪץײʳʤʜʘʩʪʳ 

 ʝʪʝʢʪʝʨʽʥʜʝ, ʙʝʪʢʝʡʣʝʨʽ ʤʝʥ שʳʨʘʪʪʘʨʜʳץ ʞʘʪʪʘ ʘʣʘʩʘ ʪᴇʙʝʣʝʨ ʤʝʥײץʣ ʪᴇʣײʘʤʪʠʜʳ. ɹץ

ʰʳשʜʘʨʳʥʜʘ, ʩʦʥʜʘʡ-ʘץ ʪᴇʙʝʣʝʨ ʘʨʘʩʳʥʜʘסʳ ʞʘʟʳץʪʘʨ ʤʝʥ ʦʡʧʘשʜʘʨʜʘ ץʘʨʘסʘʡ ᴇʩʝʪʽʥʜʽʛʽ 

ʢᴇʨʩʝʪʽʣʛʝʥ [45]. ʂᴇʢʰʝʪʘʫ ᴇשʽʨʽʥʽש ʬʣʦʨʘʩʳʥ 1816 ʞʳʣʜʘʥ ʙʘʩʪʘʧ ʢᴇʧʪʝʛʝʥ סʘʣʳʤʜʘʨ 

ʟʝʨʪʪʝʧ, ᴇʟ ʝשʙʝʢʪʝʨʽʥʜʝ ʞʘʨʠʷʣʘסʘʥ. ɸʣʪʘʡ ʪʘʫ ʦʢʨʫʛʽʥʽש ʪʘʫ-ʢʝʥ ʦʬʠʮʝʨʽ ʀ.ʇ. ʐʘʥʛʠʥ 

ʙʘʩץʘʨסʘʥ 1816 ʞʳʣסʳ ʵʢʩʧʝʜʠʮʠʷ ʤʘʪʝʨʠʘʣʜʘʨʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ ʀʤʘʥʪʘʫ ʞᴅʥʝ ɿʝʨʝʥʜʽ 

 .ʘʥ [46]סʳ ʜʝʨʝʢʪʝʨʜʽ 1820 ʞʳʣʳ ɻ.ʀ.ʉʧʘʩʩʢʠʡ  ʞʘʨʠʷʣʘץʘʰסʘʡʣʳ ʦʨʤʘʥʜʘʨʳ ʞʘʡʣʳ ʘʣסʘʨʘץ

1878 ʞʳʣʳ ʀʤʘʥʪʘʫ ʞᴅʥʝ ɸʡʳʨʪʘʫ ʪʘʫʣʘʨʳ, ɿʝʨʝʥʜʽ ʤʝʥ ʉʘʥʜʳץʪʘʫ ʰʦץʳʣʘʨʳʥʳש 

ᴇʩʽʤʜʽʢʪʝʨʽʥ ᴅʫʝʩץʦʡ ʥʘʪʫʨʘʣʠʩʪ ʀ.ʗ. ʉʣʦʚʮʦʚ ʩʠʧʘʪʪʘʧ ʞʘʟסʘʥ. ʆʥʳש ʞʠʥʘסʘʥ ᴇʩʽʤʜʽʢʪʝʨʽ 

ʥʝʛʽʟʽʥʜʝ ʕ.ʈ. ʊʘʫʪʬʝʪʪʝʨ 1889 ʞʳʣʳ 451 ʪװʨʜʝʥ ʪײʨʘʪʳʥ ᴇʩʽʤʜʽʢʪʝʨ ʪʽʟʽʤʽʥ ʞʘʨʠʷʣʘʜʳ. 

ʌʣʦʨʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʛʝʦʙʦʪʘʥʠʢʘʣʳץ ʟʝʨʪʪʝʫʣʝʨʜʽ ɸ.ʗ. ɻʦʨʜʷʛʠʥ (1897, 1916 ʞʞ.) ʞװʨʛʽʟʽʧ, 

ʂᴇʢʰʝʪʘʫ ץʳʨʘʪʪʘʨʳʥʜʘסʳ ʦץʰʘʫ ʦʨʥʘʣʘʩץʘʥ ץʘʨʘסʘʡʣʳ ʦʨʤʘʥʜʘʨʜʳש ʪʘʙʠסʠ ʙʽʨʝʛʝʡʣʽʛʽʥ 

ʘʥʳץʪʘʜʳ [47]. 1950-1960 ʞʳʣʜʘʨʳ פʘʟʘץʪʳײ שʩʘץ ʰʦץʳʣʘʨʳʥʜʘ ʂʉʈʆ נʳʣʳʤ ʘʢʘʜʝʤʠʷʩʳ 

ɹʦʪʘʥʠʢʘ ʠʥʩʪʠʪʫʪʳʥʳש ʵʢʩʧʝʜʠʮʠʷʩʳ ʞײʤʳʩ ʞװʨʛʽʟʽʧ, ʦʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ ʕ.ɺ. ʂʘʨʘʤʳʰʝʚʘ 

ʤʝʥ ɽ.ʀ. ʈʘʯʢʦʚʩʢʘʷʥʳש ʤʦʥʦʛʨʘʬʠʷʩʳ ʞʘʨʳץ ʢᴇʨʜʽ [48]. פʘʟʘץ ʞʝʨʽʥʽש, ʩʦʥʳש ʽʰʽʥʜʝ 

ʂᴇʢʰʝʪʘʫ ᴇשʽʨʽ ʦʨʤʘʥʜʳץ ʵʢʦʞװʡʝʣʝʨʽʥʽש ʥʝʛʽʟʛʽ ʙʝʣʛʽʣʝʨʽʥ ʇ.ʃ. ɻʦʨʯʘʢʦʚʩʢʠʡ ʩʠʧʘʪʪʘסʘʥ. ʆʣ 

 ʰʘʫ ʙʦʨ ʦʨʤʘʥʜʘʨʳʥʜʘ ʙʦʨʝʘʣʜʳ ʨʝʣʠʢʪʪʽ 100-ʜʝʥ ʘʩʪʘʤץʦ שʳʣʘʨʳʥʳץʰʦ ץʩʘײ שʪʳץʘʟʘפ

ʞʦסʘʨʳ ʩʘʪʳʜʘסʳ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥ ʘʥʳץʪʘʜʳ [49]. 

ʅᴅʪʠʞʝʣʝʨ ʤʝʥ ʪʘʣץʳʣʘʫ 

«ʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ï פʘʟʘץʩʪʘʥʜʘסʳ ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ 

ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳש ʙʽʨʽ, ʦʥʜʘ ʬʣʦʨʘʣʳץ ᴅʨʪװʨʣʽʣʽʢ ʘʡʨʳץʰʘ ʤʘשʳʟסʘ ʠʝ.  

çʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ɸץʤʦʣʘ ʦʙʣʳʩʳʥʳש ɿʝʨʝʥʜʽ ʘʫʜʘʥʳ ʤʝʥ 

ʉʦʣʪװʩʪʽʢ פʘʟʘץʩʪʘʥ ʦʙʣʳʩʳʥʳש ɸʡʳʨʪʘʫ ʘʫʜʘʥʳ ʘʫʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

 ʨʘʤʳʥʘ 5 ʬʠʣʠʘʣ ʝʥʝʜʽ: ɸʡʳʨʪʘʫ ð 46ײץ ,ʨʘʡʜʳײץ ʞʘʣʧʳ ʘʫʜʘʥʳ 182076 ʛʘ שʧʘʨʢʪʽ ץʣʪʪʳױ

234 ʛʘ; ɸʨʳץʙʘʣʳץ ð 52 735 ʛʘ; ʐʘʣץʘʨ -35 542 ʛʘ; ɿʝʨʝʥʜʽ ï 36625 ʛʘ; ʆʨʤʘʥʜʳ ʙײʣʘץ ð 

10 940 ʛʘ (1-ʢʝʩʪʝ). ʂᴇʢʰʝʪʘʫ ץʘʣʘʩʳʥʘʥ ʦשʪװʩʪʽʢ-ʙʘʪʳʩץʘ ץʘʨʘʡ 60 ʰʘץʳʨʳʤ ʞʝʨʜʝ 

ʦʨʥʘʣʘʩץʘʥ.  

ᴄʨ ʬʠʣʠʘʣʜʳש ʪʘʙʠסʠ ʞʘסʜʘʡʣʘʨʳ ʤʝʥ ʵʢʦʞװʡʝʣʝʨʽ ᴅʨʢʝʣʢʽ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣʘʨʜʳש 

ʬʣʦʨʘʣʳײץ ץʨʘʤʳ ʜʘ ʝʨʝʢʰʝʣʝʥʝʜʽ.  

 

1-ʢʝʩʪʝ ï «ʂᴇʢʰʝʪʘʫè ʄױʊʇ ʬʠʣʠʘʣʜʘʨʳ ʤʝʥ ʦʨʤʘʥʰʳʣʳץʪʘʨʳ 

 

ʌʠʣʠʘʣ ʘʪʘʫʳ ɸʫʤʘסʳ ʆʨʤʘʥʰʳʣʳץʪʘʨʳ 

ɸʨrץʙʘʣʳץ ʬʠʣʠʘʣʳ 52735 ʛʘ  פʘʨʘʫʳʣʪᴇʙʝ (ʙײʨʳʥסʳ ɻʦʨʥʦʝ), 

ʃʝʡʢʦʚʩʢʦʝè, çʊᴇʤʝʥʛʽ-ɹײʨʣʳץè, 

ʊʦʨסʘʡ 

ɸʡʳʨʪʘʫ ʬʠʣʠʘʣʳ 46234 ʛʘ  ʉʳʨʳʤʙʝʪ-ʪװʢʪʽ, ʐ. ʋᴅʣʠʭʘʥʦʚ 

ʘʪʳʥʜʘסʳ, ʉʫʣʳ 

ɿʝʨʝʥʜ ̔ʬʠʣʠʘʣʳ 36625 ʛʘ  ɻʨʠʙʥʦʚʩʢʦʝ, ɿʝʨʝʥʜʽ, ɾʳʣʘʥʜʳ 
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ʐʘʣץʘʨ ʬʠʣʠʘʣʳ 35542 ʛʘ  פʦʩʪᴇʙʝ, ʐʘʣʢʘʨ, ɸץʘʥ-ʉʝʨʽ ʘʪʳʥʜʘסʳ 

çʆʨʤʘʥʜʳʙײʣʘץ» 

ʬʠʣʠʘʣʳ 

10940 ʛʘ ʆʨʤʘʥʜʳʙײʣʘץ 

 

çʂᴇʢʰʝʪʘʫè ʄױʊʇ çʆʨʤʘʥʜʳ ʙײʣʘץè ʬʠʣʠʘʣʳʥʜʘ 2023 ʞʳʣʳ ʞװʨʛʽʟʽʣʛʝʥ 

ʟʝʨʪʪʝʫʣʝʨʽʤʽʟʜʽש ʥᴅʪʠʞʝʩʽʥʜʝ ʬʣʦʨʘʥʳש ʪװʨʣʽʢ ײץʨʘʤʳ ʘʥʳץʪʘʣʳʧ, ʦʣʘʨʜʳש ʪʽʨʰʽʣʽʢ 

ʬʦʨʤʘʣʘʨʳ, ʵʢʦʣʦʛʠʷʣʳץ ʪʦʧʪʘʨʳ, ʙʦʪʘʥʠʢʘʣʳץ-ʛʝʦʛʨʘʬʠʷʣʳץ ʪʘʨʘʣʫʳ ʤʝʥ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʤʘשʳʟʳ ʘʡץʳʥʜʘʣʳʧ, פʳʟʳʣ ʢʽʪʘʧץʘ ʝʥʛʝʥ ʩʠʨʝʢ ʪװʨʣʝʨ ʘʥʳץʪʘʣʜʳ. çʆʨʤʘʥʜʳ ʙײʣʘץè 

ʬʠʣʠʘʣʳʥʳש ᴇʩʽʤʜʽʢʪʝʨʽ 4 ʙᴇʣʽʤʛʝ, 27 ʪץײʳʤʜʘʩץʘ, 54 ʪʫʳʩץʘ ʞᴅʥʝ 56 ʪװʨʛʝ ʞʘʪʘʜʳ. ʊװʨʣʝʨʛʝ 

ʙʘʡ ʪץײʳʤʜʘʩʪʘʨʜʳץ שʘʪʘʨʳʥʘ Rosaceae Juss., Asteraceae Dumort., Ranunculaceae Juss. ʞʘʪʘʜʳ; 

ʞʝʪʝʢʰʽ ʪʫʳʩʪʘʨ ï Rubus L. ʞϸʥʝ Galium L. ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ɿʝʨʪʪʝʣʛʝʥ ʬʣʦʨʘʥʳש ʙʘʩʳʤ ʙᴇʣʽʛʽʥ ʛװʣʜʽ ᴇʩʽʤʜʽʢʪʝʨ ײץʨʘʡʜʳ ð 51 ʪװʨ ʥʝʤʝʩʝ ʞʘʣʧʳ 

ʪװʨ ʩʘʥʳʥʳ91% ש-ʳ. פʘʣסʘʥʜʘʨʳʥ ץʳʨʳץʙʫʳʥʪᴅʨʽʟʜʽʣʝʨ ï 1 ʪװʨ (1,8%), ʧʘʧʦʨʦʪʥʠʢʪᴅʨʽʟʜʽʣʝʨ 

ï 3 ʪװʨ (5,4%) ʞᴅʥʝ ʘʰʳץʪץײʳʤʜʳʣʘʨ  ï  1 ʪװʨ (1,8%) ײץʨʘʡʜʳ. פʦʩʞʘʨʥʘץʪʳʣʘʨ ʢʣʘʩʳʥʘ 46 

ʪװʨ (82%), ʘʣ ʜʘʨʘʞʘʨʥʘץʪʳʣʘʨ ʢʣʘʩʳʥʘ 5 ʪװʨ (8%) ʞʘʪʘʜʳ. 

ʊʫʳʩ ʧʝʥ ʪװʨ ʩʘʥʳʥʘ ץʘʨʘʡ ʞʝʪʝʢʰʽ ʪץײʳʤʜʘʩʪʘʨ ʘʡץʳʥʜʘʣʜʳ. ʊװʨʣʝʨ ʩʘʥʳ ʙʦʡʳʥʰʘ 

ʙʽʨʽʥʰʽ ʦʨʳʥʜʘ  ï  Rosaceae Juss. (9 ʪʫʳʩ, 10 ʪװʨ ʥʝʤʝʩʝ 17,8%), ʝʢʽʥʰʽ ʦʨʳʥʜʘ  ï  Asteraceae 

Dumort. (7 ʪʫʳʩ, 7 ʪװʨ ʥʝʤʝʩʝ 12,5%), ʘʣ װʰʽʥʰʽ ʦʨʳʥʜʘ  ï Ranunculaceae Juss. (4 ʪʫʳʩ, 4 ʪװʨ 

ʥʝʤʝʩʝ 7,2%). ʂʝʣʝʩʽ ץʘʪʘʨʜʘ Fabaceae Lindl. ʞᴅʥʝ Plantaginaceae Juss. ʪץײʳʤʜʘʩʪʘʨʳ 

ʦʨʥʘʣʘʩץʘʥ, ʦʣʘʨʜʳש ᴅʨץʘʡʩʳʩʳʥʜʘ 3 ʪʫʳʩ, 3 ʪװʨʜʝʥ (5,4%). ʉʦʥʳʤʝʥ ץʘʪʘʨ Aspleniaceae 

Newman, Orchidaceae Juss., Apiaceae Lindl., Lamiaceae Lindl., ʞᴅʥʝ Salicaceae Mirb. 

ʪץײʳʤʜʘʩʪʘʨʳʥʳש ᴅʨץʘʡʩʳʩʳʥʜʘ 2 ʪʫʳʩ ʧʝʥ 2 ʪװʨʜʝʥ ʙʘʨ (5,4%). Rubiaceae Juss. 

ʪץײʳʤʜʘʩʳʥʜʘ  ï  1 ʪʫʳʩ, 2 ʪװʨʜʝʥ, ʘʣ ץʘʣסʘʥ ʪץײʳʤʜʘʩʪʘʨʜʘ ʪʝʢ 1 ʪװʨʜʝʥ ʪʽʨʢʝʣʛʝʥ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢᴇʨʩʝʪʢʝʥʜʝʡ, çʂᴇʢʰʝʪʘʫè ʄױʊʇ-ʥʽש çʆʨʤʘʥʜʳ ʙײʣʘץè ʬʠʣʠʘʣʳ 

ʘʫʤʘסʳʥʜʘ Rubus L. ʞᴅʥʝ Galium L. ʪʫʳʩʪʘʨʳ ᴅʨץʘʡʩʳʩʳ ʝʢʽ ʪװʨʜʝʥ ʪײʨʘʜʳ, ʘʣ ʙʘʩץʘ ʪʫʳʩʪʘʨ 

ʙʽʨ ʪװʨʜʝʥ ʪײʨʘʜʳ. ʂ.ʈʘʫʥʢʠʝʨʜʽש ʢʣʘʩʩʠʬʠʢʘʮʠʷʩʳ ʙʦʡʳʥʰʘ ʙʘʩʳʤʜʳʣʳץʪʳ 

ʛʝʤʠʢʨʠʧʪʦʬʠʪʪʝʨ (31 ʪװʨ, 55%), ʦʜʘʥ ʢʝʡʽʥ ʬʘʥʝʨʦʬʠʪʪʝʨ (12 ʪװʨ, 21,4%), ʢʨʠʧʪʦʬʠʪʪʝʨ (9 

ʪװʨ, 16%), ʭʘʤʝʬʠʪʪʝʨ ʤʝʥ ʪʝʨʦʬʠʪʪʝʨ (2 ʪװʨ, 3,5% ʞʘʣʧʳ ʪװʨ ʩʘʥʳʥʘʥ) ײץʨʘʡʜʳ. 

ʕʢʦʣʦʛʠʷʣʳץ ʩʧʝʢʪʨʜʝ ʤʝʟʦʬʠʪʪʝʨ ʤʝʥ ʤʝʟʦʢʩʝʨʦʬʠʪʪʝʨ ʙʘʩʳʤ, ʘʣ ʪʽʨʰʽʣʽʢ ʬʦʨʤʘʣʘʨʳ 

ʙʦʡʳʥʰʘ ʛʝʤʠʢʨʠʧʪʦʬʠʪʪʝʨ, ʬʘʥʝʨʦʬʠʪʪʝʨ ʞᴅʥʝ ʢᴇʧʞʳʣʜʳץ ʰᴇʧʪʝʩʽʥ ᴇʩʽʤʜʽʢʪʝʨ ʥʝʛʽʟʛʽ 

 ץʳʥ. ʐʘʨʫʘʰʳʣʳסʰʘʣ ץʪʦʙʳ ï ʜʘʣʘʣʳ ץʽʨʽ ʬʠʪʦʮʝʥʦʪʠʢʘʣʳ שʝ שʨʘʡʜʳ. ʌʣʦʨʘʥʳײץ ʣʝʩʪʽװ

ʪײʨסʳʩʳʥʘʥ ʘʣסʘʥʜʘ ײץʥʜʳ ʪװʨʣʝʨʜʽש ʽʰʽʥʜʝ ʜᴅʨʽʣʽʢ ʞᴅʥʝ ʞʝʤʰᴇʧʪʽʢ ᴇʩʽʤʜʽʢʪʝʨ ʝʨʝʢʰʝ ʤᴅʥʛʝ 

ʠʝ [50]. 

2025 ʞʳʣʜʳש ʞʘʟ, ʢװʟ ʘʡʳʥʜʘסʳ ʟʝʨʪʪʝʫ ʞײʤʳʩʳ ʢʝʟʽʥʜʝ ʞᴅʥʝ ײʣʪʪʳץ ʧʘʨʢ ʛʝʨʙʘʨʠʡ 

 ʘ ʪʽʨʢʝʣʛʝʥץʳʟʳʣ ʢʽʪʘʧפ ʳʥʜʘ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞᴅʥʝסʊʇ ʘʫʤʘױʦʨʳ ʥʝʛʽʟʽʥʜʝ «ʂᴇʢʰʝʪʘʫè ʄץ

ᴇʩʽʤʜʽʢʪʝʨ ʥʘץʪʳʣʘʥʳʧ, ʪʘʣʜʘʫʣʘʨ ʞʘʩʘʣʜʳ (2-ʢʝʩʪʝ).  

2-ʢʝʩʪʝ ʤᴅʣʽʤʝʪʪʝʨʽ ʙʦʡʳʥʰʘ Pulsatilla flavescens (Zucc.) Juz. ʞᴅʥʝ Dactylorhiza fuchsii 

(Druce) Soʦ ᴇʩʽʤʜʽʢʪʝʨʽ ʙʘʨʣʳץ ʬʠʣʠʘʣʜʘ ʢʝʟʜʝʩʪʽ. ɸʣ Platanthera bifolia L., Cypripedium 

macranthon Sw., Cypripedium calceolus L., Goodyera repens (L.) R. Br. ʪװʨʣʝʨʽ ʪʝʢ ʐʘʣץʘʨ 

ʬʠʣʠʘʣʳ ʘʫʤʘסʳʥʜʘ סʘʥʘ ᴇʩʝʪʽʥʽ ʘʥʳץʪʘʣʜʳ.  

 

2-ʢʝʩʪʝ ï «ʂᴇʢʰʝʪʘʫè ʄױʊʇ ʬʠʣʠʘʣʜʘʨʳ ʙʦʡʳʥʰʘ פʳʟʳʣ ʢʽʪʘʧץʘ ʝʥʛʝʥ ᴇʩʽʤʜʽʢʪʝʨ 
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1  Pulsatilla flavescens (Zucc.) 

Juz. 

+ + + + + 

2  Pulsatilla patens (L.) Mill.  +  +  + 

3  Adonis vernalis L. + + +  + 

4  Adonis wolgensis Stev. +  +   

5  Cladonia rangiferina (L.) 

Weber ex F.H. Wigg 

+  + + + 

6  Dactylorhiza fuchsii (Druce) 

Soó 

+ + + + + 

7  Stipa pennata L. + + +   

8  Nymphaea alba L.  +  + + 

9  Platanthera bifolia L.   +   

10  Cypripedium macranthon Sw.   +   

11  Cypripedium calceolus L.   +   

12  Goodyera repens (L.) R. Br.   +   

  

ɿʝʨʪʪʝʫ ʞײʤʳʩʳʤʳʟ çʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽʥʽש ᴇʩʽʤʜʽʢʪʝʨ 

ʞʘʙʳʥʳʥ ʞʘʥ-ʞʘץʪʳ ʟʝʨʪʪʝʧ, ʛʝʨʙʘʨʠʡ װʣʛʽʣʝʨʽʥ ʞʠʥʘץʪʘʫסʘ ʞᴅʥʝ ʦʣʘʨʜʳ ʩʘʥʜʳץ ʬʦʨʤʘʪץʘ 

ʢᴇʰʽʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ. ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʧʘʨʢ ʘʫʤʘסʳʥʜʘ ᴇʩʝʪʽʥ ʪװʨʣʝʨ ʞװʡʝʣʽ ʪװʨʜʝ 

ʘʥʳץʪʘʣʳʧ, ʪʘʢʩʦʥʦʤʠʷʣʳץ ʞʽʢʪʝʫ ʙʦʡʳʥʰʘ ʪʽʨʢʝʣʝʜʽ. ɹײʣ ʟʝʨʪʪʝʫ פʘʟʘץʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ 

 ʘʨʞʳʣʘʥʜʳʨʘʪʳʥץ שʳʣʳʤ ʢʦʤʠʪʝʪʽʥʽנ שʘʨʳ ʙʽʣʽʤ ʤʠʥʠʩʪʨʣʽʛʽʥʽסʳʣʳʤ ʞᴅʥʝ ʞʦנ

ˉAP26199389 ççʂᴇʢʰʝʪʘʫè ʤʝʤʣʝʢʝʪʪʽʢ ײʣʪʪʳץ ʪʘʙʠסʠ ʧʘʨʢʽ ʬʣʦʨʘʩʳʥʳש ʪװʨʣʽʢ 

ʙʠʦᴅʨʪװʨʣʽʣʽʛʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʮʠʬʨʣʳץ ʛʝʨʙʘʨʠʡ ײץʨʘʩʪʳʨʫè ʞʦʙʘʩʳ  ʘʫץʳʤʳʥʜʘ ʦʨʳʥʜʘʣʜʳ.  

 ʦʨʳʪʳʥʜʳפ

 ʨʛʽʟʽʣʛʝʥ ʰʦʣʫʣʘʨװʟʝʨʪʪʝʣʫ ʪʘʨʠʭʳʥʘ ʞ שʧʘʨʢʪʝʨ ʬʣʦʨʘʩʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳ ץʣʪʪʳױ

ʢᴇʨʩʝʪʢʝʥʜʝʡ, ץʘʟʽʨʛʽ ץʦʣʜʘ ʙʘʨ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʝʥ ʜᴅʩʪװʨʣʽ ʛʝʨʙʘʨʠʡʣʽʢ װʣʛʽʣʝʨ ʤʝʥ 

ʪʘʢʩʦʥʦʤʠʷʣʳץ ʪʽʟʽʤʜʝʨ ʪװʨʽʥʜʝ ʞʠʥʘץʪʘʣסʘʥ. ʄײʥʜʘʡ ʪᴅʩʽʣʜʝʨ ᴇʪʢʝʥ ʢʝʟʝשʜʝʨ װʰʽʥ ײץʥʜʳ 

ʙʦʣסʘʥʳʤʝʥ, ץʘʟʽʨʛʽ ʟʘʤʘʥסʳ סʳʣʳʤ ʪʘʣʘʧʪʘʨʳ ʘץʧʘʨʘʪʪʳ ʢʝשʽʥʝʥ ץʦʣʞʝʪʽʤʜʽ ʝʪʫ ʤʝʥ 

ʪʘʣʜʘʫʜʳש ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ᴅʜʽʩʪʝʨʽʥ ץʘʞʝʪ ʝʪʝʜʽ. 

ʆʩʳסʘʥ ʙʘʡʣʘʥʳʩʪʳ çʂᴇʢʰʝʪʘʫè ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʄױʊʇ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽʥ ʵʣʝʢʪʨʦʥʜʳ 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʘ ʢᴇʰʽʨʫ ï ʫʘץʳʪ ʪʘʣʘʙʳ. ʎʠʬʨʣʘʥʜʳʨʫ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʢʩʦʥʦʤʠʷʣʳץ 

ʜʝʨʝʢʪʝʨʽʥ, ʘʨʝʘʣʜʳץ ʪʘʨʘʣʫʳʥ ʞᴅʥʝ ʪʘʙʠסʘʪ ץʦʨסʘʫ ʩʪʘʪʫʩʪʘʨʳʥ ʙʽʨʽʟʜʽ ʞװʡʝʛʝ ʢʝʣʪʽʨʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʉʦʥʜʘʡ-ʘץ, ʩʘʥʜʳץ ʛʝʨʙʘʨʠʡʜʽ ײץʨʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʟʝʨʪʪʝʫʰʽʣʝʨ ʤʝʥ 

ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʩʘʣʘʩʳʥʳש ʤʘʤʘʥʜʘʨʳ װʰʽʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ץʘʰʳץʪʘʥ ʧʘʡʜʘʣʘʥʫ ץʦʣʞʝʪʽʤʜʽ 

ʙʦʣʫʳʥʘ ʞʘסʜʘʡ ʞʘʩʘʣʘʜʳ. 

ɹײʣ ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽ ʨʝʪʽʥʜʝ ʂᴇʢʰʝʪʘʫ ײʣʪʪʳץ ʧʘʨʢʽʥʽש ʬʣʦʨʘʩʳ 

ʙʦʡʳʥʰʘ ʪʦʣʳץʪʳʨʳʣסʘʥ ʮʠʬʨʣʳץ ʙʘʟʘ ץʘʣʳʧʪʘʩʘʜʳ. ʆʣ ʙʦʣʘʰʘץʪʘ ʵʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ 

ʞװʨʛʽʟʫʜʝ, ʩʠʨʝʢ ʞᴅʥʝ ʵʥʜʝʤʜʽ ʪװʨʣʝʨʜʽ ʙʘץʳʣʘʫʜʘ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʞʝʪʽʣʜʽʨʫʜʝ 

ʞᴅʥʝ ʘʡʤʘץʪʳץ ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʘ ʥʝʛʽʟʛʽ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩ ʨʝʪʽʥʜʝ 

ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 
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Abstract.The biodiversity of Yemen's natural reserves is one of the most important 

environmental resources in the Arabian Peninsula. This unique geographic location and wide 

climatic diversity have created environments rich in rare and endemic plant and animal species. 

However, this natural wealth faces increasing threats, most notably war, climate change, human 

greed, and excessive logging. These threats have led to the deterioration of natural habitats and 

altered the behavior of organisms in terms of feeding, reproduction, and migration patterns. This 

study aims to shed light on the most prominent of these threats and analyze their behavioral and 

environmental impacts on species within the reserves, while offering practical solutions and scientific 

recommendations for biodiversity conservation. It also emphasizes the need to enhance national and 

international support for the inclusion of Yemen's reserves in global networks, to preserve this 

threatened natural heritage and ensure its sustainability for future generations. 

Keywords: Biodiversity, Nature Reserves, Climate Change, War Machine, Stolen Heritage 

 

ɸʥʥʦʪʘʮʠʷ. ʁʝʤʝʥʥʽϬ ʪʘʙʠϤʠ ϨʦʨʳϨʪʘʨʳʥʳϬ ʙʠʦϸʨʪϮʨʣʽʣʽʛʽ ɸʨʘʙ ʪϮʙʝʛʽʥʽϬ ʤʘϬʳʟʜʳ 

ʵʢʦʣʦʛʠʷʣʳϨ ʨʝʩʫʨʩʪʘʨʳʥʳϬ ʙʽʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹʽʨʝʛʝʡ ʛʝʦʛʨʘʬʠʷʣʳϨ ʦʨʥʘʣʘʩʫʳ ʤʝʥ ʢʝϬ 

ʂʣʠʤʘʪʪʳϨ ϸʨʪϮʨʣʽʣʽʛʽ Ϻʩʽʤʜʽʢʪʝʨ ʤʝʥ ʞʘʥʫʘʨʣʘʨʜʳϬ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞϸʥʝ ʵʥʜʝʤʠʢʘʣʳϨ 

ʪϮʨʣʝʨʽʥʝ ʙʘʡ ʦʨʪʘ Ϩϰʨʜʳ. ɸʣʘʡʜʘ, ʙϰʣ ʪʘʙʠϤʠ ʙʘʡʣʳϨ Ϻʩʽʧ ʢʝʣʝ ʞʘʪϨʘʥ Ϩʘʫʽʧ-Ϩʘʪʝʨʣʝʨʛʝ, ʝϬ 

ʘʣʜʳʤʝʥ ʩʦϤʳʩʪʘʨϤʘ, ʢʣʠʤʘʪʪʳϬ Ϻʟʛʝʨʫʽʥʝ, ʘʜʘʤʥʳϬ ʘʰʢϺʟʜʽʛʽʥʝ ʞϸʥʝ ʦʨʤʘʥʜʳ ʰʘʤʘʜʘʥ 

ʪʳʩ ʢʝʩʫʛʝ ʪʘʧ ʙʦʣʘʜʳ. ɹϰʣ Ϩʘʫʽʧʪʝʨ ʪʘʙʠϤʠ ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳʥʳϬ ʥʘʰʘʨʣʘʫʳʥʘ ʞϸʥʝ 

ʪʘʤʘϨʪʘʥʫ, ʢϺʙʝʶ ʞϸʥʝ ʢϺʰʽ-Ϩʦʥ Ϯʣʛʽʣʝʨʽ ʪϰʨϤʳʩʳʥʘʥ ʦʨʛʘʥʠʟʤʜʝʨʜʽϬ ʤʽʥʝʟ-ϨϰʣϨʳʥʳϬ 

Ϻʟʛʝʨʫʽʥʝ ϸʢʝʣʜʽ. ɹϰʣ ʟʝʨʪʪʝʫʜʽϬ ʤʘϨʩʘʪʳ-ʦʩʳ ϨʘʫʽʧʪʝʨʜʽϬ ʝϬ ʤʘϬʳʟʜʳʣʘʨʳʥʘ ʞʘʨʳϨ ʪϮʩʽʨʫ 

ʞϸʥʝ ʦʣʘʨʜʳϬ ʙʠʦʣʦʛʠʷʣʳϨ ϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫ ʙʦʡʳʥʰʘ ʧʨʘʢʪʠʢʘʣʳϨ ʰʝʰʽʤʜʝʨ ʤʝʥ 

Ϥʳʣʳʤʠ ϰʩʳʥʳʩʪʘʨʜʳ ϰʩʳʥʘ ʦʪʳʨʳʧ, ϨʦʨʳϨʪʘʨʜʘ Ϻʤʽʨ ʩϮʨʝʪʽʥ ʪϮʨʣʝʨʛʝ ʤʽʥʝʟ-ϨϰʣʳϨ ʞϸʥʝ 

ʵʢʦʣʦʛʠʷʣʳϨ ϸʩʝʨʽʥ ʪʘʣʜʘʫ. ʆʣ ʩʦʥʜʘʡ-ʘϨ ʦʩʳ Ϩʘʫʽʧ ʪϺʥʽʧ ʪϰʨϤʘʥ ʪʘʙʠϤʠ ʤϰʨʘʥʳ ʩʘϨʪʘʫ ʞϸʥʝ 

ʦʥʳϬ ʙʦʣʘʰʘϨ ϰʨʧʘϨ Ϯʰʽʥ ʪϰʨʘϨʪʳʣʳϤʳʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʫ Ϯʰʽʥ ʁʝʤʝʥ ϨʦʨʳϨʪʘʨʳʥ 

ʞʘ϶ʘʥʜʳϨ ʞʝʣʽʣʝʨʛʝ Ϩʦʩʫʜʳ ϰʣʪʪʳϨ ʞϸʥʝ ʭʘʣʳϨʘʨʘʣʳϨ Ϩʦʣʜʘʫʜʳ ʢϮʰʝʡʪʫ Ϩʘʞʝʪʪʽʣʽʛʽʥ 

ʢϺʨʩʝʪʝʜʽ. 
ʊװʡʽʥ ʩᴇʟʜʝʨ: ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ, ʪʘʙʠסʠ ץʦʨʳץʪʘʨ, ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ, ʩʦסʳʩ ʤʘʰʠʥʘʩʳ, ײʨʣʘʥסʘʥ 

ʤײʨʘ. 

 

ɸʥʥʦʪʘʮʠʷ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʁʝʤʝʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɸʨʘʚʠʡʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʋʥʠʢʘʣʴʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʠ ʰʠʨʦʢʦʝ ʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʦʟʜʘʣʠ ʩʨʝʜʫ, ʙʦʛʘʪʫʶ ʨʝʜʢʠʤʠ ʠ 

ʵʥʜʝʤʠʯʥʳʤʠ ʚʠʜʘʤʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʆʜʥʘʢʦ ʵʪʦ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʩʪʫʱʠʤʠ ʫʛʨʦʟʘʤʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʦʡʥʘʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʘʜʥʦʩʪʴʶ ʠ ʯʨʝʟʤʝʨʥʦʡ ʚʳʨʫʙʢʦʡ ʣʝʩʘ. ʕʪʠ ʫʛʨʦʟʳ ʧʨʠʚʝʣʠ ʢ ʫʭʫʜʰʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʶ ʧʦʚʝʜʝʥʠʷ ʦʨʛʘʥʠʟʤʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʠʪʘʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʩʭʝʤ. ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʣʠʪʴ ʩʚʝʪ ʥʘ 

ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟ ʵʪʠʭ ʫʛʨʦʟ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʯʝʩʢʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ, ʧʨʝʜʣʘʛʘʷ ʧʨʠ ʵʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʠ ʥʘʫʯʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʥʝʤ ʪʘʢʞʝ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚʢʣʶʯʝʥʠʷ ʟʘʧʦʚʝʜʥʠʢʦʚ 
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ʁʝʤʝʥʘ ʚ ʛʣʦʙʘʣʴʥʳʝ ʩʝʪʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʩʣʝʜʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʇʨʠʨʦʜʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, 

ɺʦʝʥʥʘʷ ʤʘʰʠʥʘ, ʋʢʨʘʜʝʥʥʦʝ ʥʘʩʣʝʜʠʝ 

 

Introduction   
Biodiversity is an invaluable natural resource, as it represents the foundation for the 

sustainability of life on planet Earth. Yemen is distinguished by its unique geographical location at 

the confluence of the continents of Asia and Africa and on the shores of the Red and Arabian Seas, 

making it one of the richest countries in the Arabian Peninsula in terms of biodiversity. This unique 

location has given it exceptional climatic and geographical diversity; from the warm coasts of the 

Red Sea and the Gulf of Aden, to mountains, plains, and valleys, passing through the dry deserts 

whose sands conceal life delicately adapted to harsh conditions. Therefore, Yemen abounds with rare 

biodiversity, including hundreds of species of birds, reptiles, plants, mammals, and marine organisms, 

many of which are found only on its land. Even its marine life enjoys a fertile environment and 

nutrient-rich waters, making it an ideal habitat for fish, coral reefs, and sea turtles. 

Nature reserves form a vital network for preserving biodiversity.  They protect habitats and rare 

species, and provide essential environmental services (water, soil, climate, pollination) that contribute 

to enhancing environmental sustainability and supporting scientific research and environmental 

education for future generations. 

Recognizing this unique value, the Yemeni government has been keen since the beginning of 

the millennium to protect this natural wealth by declaring a number of nature reserves to preserve its 

environmental resources and protect this precious global heritage from the threat of extinction and 

deterioration. Among the declared reserves are the Bar'a Reserve (Hodeidah), the Kamaran Marine 

Reserve, the Atmah Reserve (Dhamar), the Malhan Reserve (Al Mahwit), and the Dhahiriya Reserve 

(Sa'dah), among other areas characterized by unique biodiversity. However, these efforts have faced 

significant challenges that have prevented the achievement of sustainable protection goals. These 

paradises have not been spared harm, having been torn apart by political and economic crises and the 

successive wars that the country has witnessed in recent years. These crises have weakened state 

institutions and neglected environmental oversight. Forests have been subjected to deforestation and 

overgrazing, and natural habitats for wildlife have dwindled.  It's not just the war machine that has 

harmed the reserves; climate change is also casting a harsh shadow over this delicate beauty. The 

creatures of the Earth, who were never the cause of this climate imbalance, are now paying the price 

for a change they did not create, bearing the brunt of disasters they were not responsible for. 

Heavy rains suddenly fall, erratically, and torrential floods sweep away farmland, along with 

its people, animals, and plants, leaving behind barren lands and bewildered souls searching for shelter. 

Droughts extend for weeks, causing crops to wither, birds to migrate, and grass to perish. Fertility 

turns to thirst, and life becomes a daily struggle for survival. 

The creatures in Yemen's reservesðbirds, Arabian leopards, gazelles, plants, insects, fish, and 

coral reefsðare now on the brink of danger, lacking anyone to protect them, and silently crying out 

in the face of a world preoccupied with its own conflicts.  Who will protect this vulnerable creature? 

Who will listen to his groans? Who will look after him in a country exhausted by wars and lacking 

the means to protect it from disasters? 

The environmental and global importance of Yemeni reserves 

Yemen's natural reserves represent unique examples of the biodiversity of the Arabian 

Peninsula, hosting ecosystems rich with endemic and endangered species. In the Anah Reserve (Ibb), 

rare bird species such as the Yemeni bulbul and the Yemeni thrush are found, while the Malhan 

Reserve (Al Mahwit) houses predators such as the lynx and the Arabian leopard, along with ancient 

trees over 300 years old and medicinal plants of ecological and economic value. 

The Bara Reserve (Al Hudaydah) is known for the presence of white-tailed mongooses and 

baboons, while the Kamaran Coastal Reserve is home to marine species such as dolphins and pink-

backed pelicans, in addition to mangrove forests that play a vital role in coastal protection.  The 
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Atmah Reserve (Dhamar), rich in ancient trees in large numbers and spread across multiple regions, 

boasts rare plants such as wild olives, atam trees, and wild pomegranates, which are found only in 

three countries: China, Spain, and Yemen. The red fox and the Yemeni goldfinch have also been 

observed. Meanwhile, the Dhaher Reserve (Saada) contains a wide variety of birds, such as the 

kingfisher and the golden sparrow, as well as endangered species such as the cheetah and some 

poisonous reptiles such as the black snake and the cobra [1]. This unique biodiversity, spread across 

various Yemeni reserves, reflects Yemen's importance as a vital center of natural diversity in the 

region and qualifies it to join the UNESCO World Heritage Site Network, given its rich and 

threatened natural heritage. 

Initial Data and Research Methods. Main threats to biodiversity in Yemeni nature reserves: 

- Environmental degradation caused by war and political crises. 

Among the most prominent challenges facing Yemeni nature reserves are the effects of the 

ongoing war, which has led to the destruction of environmental infrastructure, the absence of 

institutional oversight, the expansion of poaching and logging, and the degradation of natural habitats. 

Waves of displacement have also put population pressure on natural resources within the reserves, 

increasing their depletion rates. 

- Climate Change 

Yemen is experiencing rapid climate change, most notably rising temperatures and declining 

rainfall, leading to desertification in some areas and altering the migration and reproduction patterns 

of many wildlife species [2]. Climate change has directly impacted plant and animal diversity, 

particularly sensitive species living in limited environments, such as mountain birds and wetland 

plants in the Bar'a and Malhan regions. 

- Unsustainable Human Activities 

Urban sprawl, overgrazing, firewood collection, and illegal hunting are among the serious 

threats facing Yemeni reserves.  The lack of environmental awareness among some local 

communities has led to activities that degrade ecosystems and cause habitat loss. 

- Weak Institutional Capacity and Financial Support 

Relevant authorities suffer from limited financial and human resources and a lack of effective 

management plans for protected areas. The scarcity of funding and international support has also led 

to the suspension of many environmental monitoring and protection programs, leaving protected areas 

vulnerable to violations and encroachments. 

- The impact of climate change, human greed, and the war machine on the deterioration 

of biodiversity in nature reserves. 

Climate change, human greed, and the war machine have combined to create a complex chain 

of devastating impacts on the Yemeni environment, particularly in nature reserves that were once a 

safe haven for wildlife and a reservoir of biodiversity. These three factors, while differing in their 

causes, share similar outcomes, manifesting in accelerating environmental degradation and a painful 

loss of natural balance. 

- The impact of human greed on the behavior of living organisms in protected areas. 

- Loss of Sense of Security and Changes in Defensive Behavior 

a- When organisms are exposed to repeated human pressures, such as hunting, persecution, or 

frequent human incursions into their territories, they develop new defensive behaviors. 

b- They become more cautious, aggressive, or solitary. 

c- Some species avoid daytime activity and become nocturnal to avoid humans. 

d- In reserves such as Bura and Malhan, monkeys and small antelopes have become more shy 

and evasive when approaching humans, having been more familiar before the expansion of human 

activity. 

- Disruption of Feeding Behavior 

a- Human encroachment on agricultural and water lands within reserves reduces the availability 

of natural food for animals. 

b- This forces organisms to change their diet or approach human settlements to search for food 

scraps or crops, increasing human-animal contact. 
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c- Some birds and animals feed on human waste, altering their natural hunting or grazing 

behavior and affecting their environmental health. 

- Disruption of spatial behavior (migration and internal displacement) 

a- Urban expansion or agricultural exploitation within or near protected areas leads to the 

shrinkage of natural habitats. 

b- In response, organisms begin to migrate to new areas, sometimes unsuitable for their survival. 

c- This change in spatial behavior leads to the crowding and competition of species for resources, 

and the loss of some of their original habitats. 

d- In Yemen, uncontrolled agriculture and the expansion of qat cultivation near protected areas 

such as Atma and Malhan have driven many wildlife species toward the highlands, altering their 

distribution patterns and spatial behavior. 

- Disruption of social behavior within animal groups 

a- Some animals, such as monkeys, wolves, and birds, live in organized groups with a clear 

social hierarchy. 

b- Indiscriminate hunting or killing of members of the group leads to the disintegration of the 

social structure, altering the behavior of the group as a whole. 

c- This may lead to excessive aggressive behavior or disruption of reproduction and cooperation. 

d-This phenomenon has been observed in many parts of the world where dominant males or 

foster mothers have been killed, leading to the collapse of group behavior. 

Human greed not only depletes nature's resources, but also reshapes the behavior of living 

organisms in unnatural ways, transforming them from ecologically balanced creatures into troubled 

creatures seeking survival in an environment that is no longer safe. Therefore, protecting protected 

areas from human greed is not just an environmental issue; it is a moral and humanitarian imperative 

to ensure the continuation of balanced life within these unique natural systems. 

- The impact of climate change on the behavior of living organisms in protected areas. 

Changing Migration and Movement Patterns. Mobilous organisms, especially birds and 

wildlife, rely on the seasons to determine their migration or movement within their environments. 

When temperatures rise or the rainy seasons change, these patterns are disrupted, causing some 

birds to begin migrating early or late, leading to an imbalance in the ecosystem. 

In Yemen, it has been observed that some migratory birds through the Kamaran or Tihama 

Reserves have begun to change their arrival and departure seasons due to fluctuating temperatures 

and food sources. 

Changing Breeding Times and Reproductive Behavior. Reproduction in many organisms (such 

as reptiles, amphibians, and birds) is linked to temperature and humidity. Higher temperatures or low 

rainfall lead to a delay or shortening of the breeding season, or even a decline in fertility rates. 

For example, in humid mountainous areas such as the Bar'a Reserve, declining humidity has 

led to a decline in the activity of some amphibian and pollinating insect species that rely on humid 

environments for reproduction. 

  Changing Feeding and Foraging Patterns. Climate change leads to fluctuations in plant 

growth and food resources. When plants dry up or insects decline, animals are forced to alter their 

feeding behavior or range of movement in search of food. 

This change may cause them to move beyond the boundaries of the reserve into inhabited areas, 

increasing contact between humans and wildlife. 

Changing Diurnal Behavior (Nocturnal and Diurnal Activity). Some animals change their 

activity times to avoid high temperatures. For example, diurnal animals may become partially 

nocturnal to avoid heat stress, as is the case with some small mammals and reptiles. 

This shift affects predation and feeding behavior and the balance of the food chain within the 

ecosystem.  

Vertical Migration in the Mountains. In mountainous areas such as Atma, Malhan, and Bara, 

where temperatures vary between peaks and valleys, some species resort to vertical migration towards 

cooler elevations. This behavior sometimes leads to the crowding of species in limited areas or the 

loss of their original habitats in the lower slopes. 
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 Disruption of Ecological Relationships Between Species. Climate change alters the activity 

schedules of various species (such as plants, pollinators, and predators), leading to ecological 

asynchrony. For example, plants may flower before the pollinating insect season, decreasing plant 

reproduction. 

This phenomenon has been observed in many mountainous regions of Yemen, where recurrent 

droughts have affected wildflower plants and, consequently, butterflies and wild bees. 

Escape Behavior or Local Extinction. When organisms lose their ideal environmental 

conditions, they begin to migrate outside the reserve or face local extinction. Species with limited 

mobility (such as plants or small reptiles) are most vulnerable to extinction. This is why some 

researchers classify Yemen's reserves as climate-sensitive areas. 

Climate change not only threatens biodiversity in terms of numbers, but also reshapes the 

ecological behavior of organisms, disrupting the natural balance of reserves. Changes in reproductive, 

feeding, and migration behavior cascade across all elements of the ecosystem, from plants to top 

predators. 

- The impact of the war machine on the behavior of living organisms in protected areas. 

Disruption of Natural Behavior Due to Noise and Explosions. Loud sounds resulting from 

bombing, explosions, and the movement of military vehicles are among the most prominent factors 

affecting the natural behavior of organisms. These sounds cause a state of constant panic among 

animals and birds, causing them to abandon their natural habitats and migrate to new areas in search 

of safety. This sudden change in behavior disrupts reproductive and feeding cycles and affects the 

ecological balance within the reserve. 

In some Yemeni reserves, such as Bar'a and Malhan, it has been observed that wild bird species 

have been significantly reduced during periods of conflict as a result of their migration from areas of 

bombing or unrest. 

Changes in Migration and Distribution Patterns. War forces organisms to migrate away from 

conflict zones, even if those areas are within nature reserves. This results in an unnatural mixing of 

species and competition for resources in new areas, causing environmental stress within biological 

systems. 

Animals that were previously settled within a limited area become more mobile and cautious, 

affecting their feeding and reproductive behavior. 

 Fearful and Isolated Behavior. Animals that remain in conflict zones develop new defensive 

or solitary behaviors to avoid danger. Some small mammals and reptiles tend to hide for longer 

periods than usual, reducing their feeding and breeding periods. In the long term, this leads to a 

decline in their numbers and weakens their ability to survive. 

Uncontrolled Human Exploitation of Wildlife During War. In the absence of state institutions, 

poaching and logging are on the rise. This aggressive human activity is forcing species to alter their 

natural behavior, becoming more nocturnal, shy, or aggressive to avoid humans. 

In Yemen, harsh economic conditions have led to increased poaching in reserves such as 

Kamaran and Atmah, significantly impacting the behavior of wild mammals and waterfowl. 

Habitat Destruction and Changes in Spatial Behavior. Bombing and military operations often 

destroy vegetation and water sources, forcing species to change their habitats. This leads to the 

ecological displacement of animals and plants, and the loss of species balance in new areas. 

 Animals that were dependent on specific resources within the reserve are forced to seek 

alternatives, altering their behavior in the search for food and water. 

Increased aggressive or unusual behavior. In turbulent environments, competition for scarce 

resources increases, generating aggressive behavior between species, especially between predators or 

social animals. Some organisms have also been observed to change their temporal patterns (becoming 

nocturnal or concealing their activity) to avoid human danger or the sounds of war. 

Weak communication within species. Many organisms rely on vocal or kinetic signals to 

communicate (such as birds and insects). The noise generated by war disrupts these signals, leading 

to poor communication between individuals and affecting mating, warning of danger, and the 

regulation of group behavior. 
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The war machine not only kills humans but also profoundly disrupts the innate behavior of 

organisms within nature reserves. These organisms lose their sense of security and are forced to adopt 

unnatural defensive and survival behaviors. As the conflict continues, nature reserves become 

threatened by the loss of their biodiversity and natural ecological behavior, making environmental 

peace an integral part of human peace. 

- The common denominators between war, climate change, and human greed in their 

impact on biodiversity 

The effects of the war machine, climate change, and human greed are intertwined in a single 

fabric of environmental degradation, each contributing to the weakening of ecosystems' ability to 

survive and the dismantling of the vital relationships between organisms and their natural habitats. 

The most prominent commonalities among these are: 

Destruction of Natural Habitat for Living Creatures  

a- War leads to deforestation and land destruction due to bombing or the establishment of 

fortifications and military sites, which deprives animals of their habitat. 

b- Climate change alters the features of natural habitats due to drought and rising temperatures, 

causing organisms to lose their food and water sources. 

c- Human greed, through firewood harvesting, logging, and overgrazing, completes the cycle 

of environmental destruction. 

For example: In the Bara'a Reserve, the decline in vegetation cover due to firewood harvesting 

and climate change has disrupted the behavior of monkeys and birds, which have begun approaching 

villages in search of food. 

Depletion of Natural Resources and Degradation of Soil and Water 

- War causes pollutants, oils, and chemicals to seep into the soil and water. 

- Climate change leads to reduced rainfall and increased desertification. 

- Human greed increases pressure through the overuse of groundwater and the unplanned 

exploitation of agricultural land. 

 Example: In areas near the Hawf Reserve, green spaces have shrunk due to random well drilling 

and overgrazing, leading to the loss of fertile soil that once supported rare plants. 

Ecological Imbalance and Species Migration 

War causes constant noise disturbances and vibrations, forcing some animals to migrate from 

their habitats. 

Climate change is forcing species to migrate toward wetter or cooler areas. 

Human greed is having the same effect by stripping habitats of their resources. 

Example: On Socotra Island, researchers have observed changes in the distribution of some bird 

and plant species as a result of increasing human pressure and rising temperatures. 

Loss of rare species and threat to genetic diversity 

a- War prevents the implementation of monitoring and protection programs, increasing rates of 

poaching and illegal smuggling. 

b- Climate change leads to the extinction of species that cannot withstand temperature changes 

or prolonged drought. 

c- Human greed exploits this vacuum, smuggling and trafficking rare species. 

For example, the increased smuggling of rare reptiles and plants from Socotra during periods 

of political and climatic unrest. 

Declining role of humans as protectors of nature 

These factors combined weaken awareness and oversight, transforming humans from guardians 

of the environment into causes of its deterioration. When war exhausts state institutions, drought 

strikes the countryside, and greed tempts the weak, protected areas become exposed to a wave of 

depletion that finds no one to stop. 

 What is happening today in Yemen's reserves is the result of an interaction between these three 

forces: climate change, greed depletes, and war destroys, leaving behind a land exhausted by drought, 

silent forests that have lost the sounds of birds, and creatures struggling for survival in an environment 

that is no longer the same. 



142 
 

Firewood and wood fumes: an energy crisis that threatens the ecological balance and the 

health of living organisms 

The Republic of Yemen is facing an alarming decline in vegetation cover due to excessive 

logging practices, which have escalated amidst the scarcity of oil derivatives resulting from conflicts 

and the blockade imposed on the country. This has forced many residents, particularly in rural areas 

near nature reserves, to rely on firewood and charcoal as their primary source of energy for cooking 

and heating, leading to a decline in vegetation cover in the reserves. According to a previous study 

conducted by the General Authority for Environmental Protection, approximately 1,400 wood stoves 

consume approximately 2,800 trucks of wood per month, with each truck carrying approximately 50 

trees. This brings the total annual consumption to approximately 1,600,000 trees, a figure that reflects 

the significant pressure on vegetation and natural resources.  In the capital, Sana'a, the scope of illegal 

logging and tree felling has expanded in many protected areas and has rapidly worsened with the 

ongoing blockade and successive wars. This has transformed from an individual practice into a semi-

organized activity, where forest timber and ancient trees are traded. Large areas of vegetation that 

once covered the green mountains and plains have disappeared. Ancient trees have been transformed 

into firewood and a source of trade. The vegetation has become an open market, as if nature has 

become a commodity where the remains of nature are bought and sold at a bargain price. 

The damage caused by logging is not limited to the loss of vegetation; it also extends to the air 

surrounding nature reserves, affecting the health and behavioral effects of living organisms. The 

fumes emanating from cooking and heating with firewood and charcoal contain toxic pollutants such 

as carbon monoxide, nitrogen oxides, and fine particulate matter (PM2.5), which directly impact the 

respiratory systems of wildlife and birds within the reserves, causing respiratory disorders and 

disruptions to growth and reproduction.  It also contributes to the decline in the numbers of small 

organisms and pollinating insects, which are quickly affected by changes in air quality, leading to 

respiratory disorders and reduced growth and reproduction in wildlife and birds [3]. Hence, the need 

for urgent intervention by local and international bodies to provide clean energy alternatives, enhance 

environmental awareness, and reforest degraded areas to protect biodiversity and ensure the 

sustainability of life in Yemeni nature reserves. 

The relationship between firewood and the worsening problem of climate change 

The impact of excessive logging is not limited to the destruction of natural habitats and 

alteration of the behavior of living organisms; it is also a factor contributing to the exacerbation of 

climate change. Trees are a fundamental component of climate balance, as they absorb carbon dioxide, 

regulate temperatures, and maintain soil moisture. When trees are cut down in large quantities without 

regeneration or replacement afforestation, the carbon sequestered in their biomass is released back 

into the atmosphere, causing an increase in greenhouse gas concentrations. 

Studies indicate that deforestation also leads to changes in local physical and biological factors, 

raising local temperatures by up to +0.61 ± 0.48 °C in tropical regions [4]. 

This climate change resulting from logging is in turn reflected in the behavior of living 

organisms within nature reserves. Rising temperatures, lack of shade, and lack of moisture force 

animals to alter their daily activity schedules and migrate to cooler areas. Their reproductive and 

feeding patterns are also affected by changing seasons.  Thus, firewood collection becomes a double-

edged sword: it directly destroys habitats and contributes to exacerbating climate change, which 

further increases environmental pressures on biodiversity in Yemen's protected areas. 

Stolen heritage.... limitless ambitions 

It wasn't just the war machine and climate change that weakened Yemen's natural reserves. 

Human greed has been and continues to be a silent threat gnawing at the heart of biodiversity. Humans 

have been given free rein to collect rare plants and hunt rare birds and reptiles, and some have sought 

to hoard the land's resources as if they were private property, not a national heritage to be protected. 

What Yemen faces today is not just environmental degradation, but the gradual loss of a great 

natural heritage that has accumulated over thousands of years. When rare plants are removed from 

their native habitats, timber is depleted from its forests, and its beaches are exploited without a shred 

of conscience, the country loses something of its spirit and identity. 
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Yemen's reserves are not merely geographical areas; they are a national and human heritage 

that embodies the country's identity and natural history. Tampering with them is not merely a physical 

act; it is a silent crime against history and identity.  Therefore, protecting this heritage from human 

greed is no less important than protecting it from war or climate change. Preserving this heritage is a 

shared responsibility that transcends borders and politics, so that we can restore balance to nature, the 

dignity of the earth, and the right of future generations to see this beauty as God created it, not as 

greed and neglect have distorted it. 

A Call from the Land of Yemen 

Yemen, that pristine land that has captivated the eyes of those who see it since the dawn of 

history, pulsates with a breathtaking nature that captivates both the heart and the mind. A land draped 

in greenery on its slopes, its air breathes with purity, and its gentle breezes caress its towering 

mountains and deep valleys. In every corner of its soil, the Creator's majesty is revealed: insects 

crawling on the earth glorify their Creator's kingdom; birds singing harmoniously, creating the 

symphony of life; and clear waters flowing in their streams, murmuring with a soothing murmur. Its 

medicinal and aromatic plants extend between the plains and mountains, testifying to the fertility of 

the land and the richness of its habitats. 

This beauty was not born of chance; rather, it is the fruit of a unique geographical location that 

has made Yemen an environmental bridge between the three continents of the world: Asia, Africa, 

and Europe.  This climatic and geological diversity has given it a rare biological richness, from the 

coral reefs in its warm seas to the dense forests in its mountains and the fertile plains that shelter 

countless species of birds, animals, and plants. Even the marine creatures in its waters live in rare 

environmental bliss, finding ideal conditions for growth and reproduction in an environment rich in 

natural elements and life. 

Nature in Yemen appears to be calling for help from its children; trying to breathe amidst the 

devastation, to flourish despite the drought, and to continue the cycle of life despite the loss of balance 

and purity. Protecting Yemen's nature reserves is no longer an environmental luxury; it has become 

a lifeline and a national, moral, and humanitarian duty to preserve this eternal beauty, which is a 

testament to the Creator's greatness and a legacy that must be preserved for future generations.  Today, 

Yemenðdespite its woundsðis trying to make its voice heard to the international community and 

the world at large, calling for assistance to protect its natural reserves and conserve the wildlife and 

marine life that constitute the essence of its environmental identity and invaluable wealth. Preserving 

Yemen's biodiversity is not just a local duty, but a shared human responsibility towards the nature 

that gives life to us all. 

Yemen's environmental crisis demands immediate global prioritization. 

It does not belong to its people alone, but rather to the heart of this planet, an oasis of hope for 

all the beauty that remains in a world that is suffocating. 

Let us preserve it so that it may remain as the Creator intended it: a land brimming with life, a 

haven for nature, and a safe haven for the creatures that share our existence. 

Results and recommendations 

Yemen, despite its natural richness and environmental diversity, faces significant challenges 

that hinder its ability to protect its natural reserves and conserve their biodiversity. The blockade, the 

repercussions of war, and climate change have all cast a heavy shadow over this environmentally and 

economically fragile country, rendering it unable to confront these threats with its limited capabilities. 

Under these circumstances, environmental responsibility remains a shared responsibility that 

extends beyond Yemen's borders and becomes a global humanitarian duty. Preserving Yemen's 

natural heritage is, in essence, protecting a portion of the world's biodiversity. Therefore, Yemen 

cannot succeed alone without the support and cooperation of the international community and its 

environmental organizations, who must provide the technical and financial resources necessary to 

preserve this unique heritage. 

Based on our deep awareness of the magnitude of the environmental challenges facing Yemen's 

natural reserves, which affect the very essence of biodiversity and humanity's natural heritage, we 

submit these recommendations to the international community and relevant environmental and 
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development organizations, hoping that they will be listened to and that their consciences will 

contribute to saving what can be saved: 

Proposed key solutions and recommendations: 

1. Support national efforts to protect biodiversity: 

Provide urgent technical and financial support to the General Authority for Environment and 

Climate Change in Yemen, with the aim of rehabilitating damaged reserves and providing the 

necessary capabilities for efficient and sustainable monitoring and management of natural resources. 

2. Engage local communities in protection and management: 

Empower residents of areas surrounding reservesðespecially women and youthðto participate 

in natural resource management through training programs and sustainable small projects that provide 

them with a source of income and instill a sense of environmental affiliation. 

3. Launch global awareness campaigns: 

Invite the media and humanitarian and environmental organizations to highlight the Yemeni 

environment as a shared humanitarian and global issue, not merely a limited local concern. 

4. Launch community awareness programs in rural areas adjacent to reserves to raise awareness 

of the importance of biodiversity and the dangers of logging and poaching. 

 5. Financing environmental rehabilitation projects: 

Implementing international programs to rehabilitate forests and degraded areas, plant native 

species, and revive ecosystems affected by war, logging, and climate change. 

6. Listing Yemeni reserves on the World Heritage List (UNESCO and the International Union 

for Conservation of Nature) to ensure their protection under international agreements. This listing 

allows for direct international oversight, contributing to preventing the depletion of natural resources 

and maintaining the ecological balance within these reserves. 

7. Promoting sustainable energy alternatives (such as solar energy and biogas) to reduce 

reliance on firewood as a domestic energy source. 

 8. Strengthening control over illegal activities: 

Supporting the capacity of local authorities to monitor and prevent illegal logging, logging, 

illegal hunting, and trafficking in rare plants and animals, while applying deterrent legal penalties and 

activating the oversight role of the community. 

9. Encouraging regional and international cooperation: 

Establishing effective partnerships with international environmental organizations and United 

Nations programs to exchange expertise and experiences in the areas of protected area management, 

pollution control, and the protection of coral reefs and endangered species. 

10. Monitoring the effects of climate change and developing adaptation plans: 

Supporting scientific research and studies to monitor climate change in Yemen, developing 

strategies to mitigate the effects of drought, floods, and desertification, and establishing early warning 

systems to protect people and nature. 

11. Integrating the environmental dimension into peace and reconstruction efforts: 

Emphasizing that Yemen's reconstruction is not complete without the reconstruction of its 

natural environment, and that protecting biodiversity must be a key pillar of any peace and sustainable 

development plan. 

Conclusion 

The biodiversity of Yemen's nature reserves constitutes a unique national and human resource 

that requires urgent and sustainable protection. With its unique geographical location and rare 

environmental richness, Yemen deserves to be a priority for global conservation. 

Climate change, unjust human activities, and the destructive war machine have inflicted 

significant damage on the Yemeni environment in general, and on living organisms in various natural 

habitats in particular. However, the most severe damage is seen in nature reserves, which are home 

to rare species that are most sensitive to environmental disturbances. These species today face a 

deadly combination of threats: rising temperatures, air and water pollution, and the destruction of 

their natural habitats, placing them in real danger of extinction and threatening their very existence 

and continuity. 
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Hence, the national and international responsibility to conserve this natural heritage before the 

world loses a unique part of its biodiversity is highlighted.  Preserving Yemen's natural reserves is 

not just an environmental duty, but a human and moral obligation to future generations, who have the 

right to inherit a vibrant land as intended by the Creator, not an environment burdened by the effects 

of greed and neglect. 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ Haloxylon persicum ð ʚʘʞʥʦʛʦ ʛʘʣʦʬʠʪʘ ʘʨʠʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʇʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

H. persicum ʦʙʣʘʜʘʝʪ ʫʪʦʣʱʸʥʥʳʤʠ ʢʣʝʪʦʯʥʳʤʠ ʩʪʝʥʢʘʤʠ ʩʦʩʫʜʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʚʠʪʦʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʪʢʘʥʴʶ ʠ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʟʘʩʦʣʝʥʠʶ, ʟʘʩʫʭʝ ʠ ʬʠʪʦʬʘʛʘʤ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʘʨʠʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Haloxylon persicum, ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʥʘʪʦʤʠʷ ʨʘʩʪʝʠʡ, 

ʬʠʪʦʭʠʤʠʷ, ʛʘʣʦʬʠʪʳ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʫʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʟʘʩʦʣʝʥʠʷ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ ʩʦʟʜʘʶʪ ʩʝʨʴʸʟʥʳʝ ʫʛʨʦʟʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʘʨʠʜʥʳʭ ʟʦʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɺ 

ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʠʜʘʤ, ʦʙʣʘʜʘʶʱʠʤ ʚʳʩʦʢʦʡ ʘʜʘʧʪʠʚʥʦʩʪʴʶ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʝʩʯʘʥʳʝ ʧʦʯʚʳ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʜʘʣʴʥʝʡʰʝʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʚʠʜʦʚ ʷʚʣʷʝʪʩʷ Haloxylon persicum (ʩʘʢʩʘʫʣ ʙʝʣʳʡ) ð ʜʦʤʠʥʠʨʫʶʱʠʡ 

ʢʫʩʪʘʨʥʠʢ ʚ ʧʫʩʪʳʥʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʂʘʟʘʭʩʪʘʥʘ, ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ ʋʟʙʝʢʠʩʪʘʥʘ. ʆʥ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʨʦʟʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʚʦʧʨʦʩʳ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʠ 

ʬʠʪʦʭʠʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ H. persicum ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ. ʈʘʥʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʩʘʢʩʘʫʣʘ, ʪʦʛʜʘ 

ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʩʪʨʝʩʩʘʤ ʠʟʫʯʝʥʳ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʄʝʞʜʫ ʪʝʤ ʠʤʝʥʥʦ ʩʦʯʝʪʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʚʳʞʠʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ 

ʚʣʘʛʠ, ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʟʘʩʦʣʝʥʠʷ ʧʦʯʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʫʩʪʳʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʩʦʭʨʘʥʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. Haloxylon persicum ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴʥʳʡ ʦʙʲʝʢʪ ʜʣʷ ʘʥʘʣʠʟʘ ʘʥʘʪʦʤʦ-

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ ʛʘʣʦʬʠʪʦʚ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ. 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠ 

ʬʠʪʦʭʠʤʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ H. persicum, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʝʛʦ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ. 

ʀʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʢʘʥʝʡ ʠ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ 

ʢʣʶʯʝʚʳʝ ʘʜʘʧʪʠʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ 

ʘʙʠʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 
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ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʦʟʝʣʝʥʝʥʠʠ ʟʘʩʦʣʸʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚ ʧʨʦʛʨʘʤʤʘʭ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʘʨʠʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ ð ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ Haloxylon persicum, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʛʦ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ 

ʘʨʠʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʘʪʝʨʠʘʣ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʩʦʙʨʘʥ ʚ 

ʂʘʟʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʩʷ ʘʨʠʜʥʳʤ ʢʣʠʤʘʪʦʤ, 

ʧʝʩʯʘʥʳʤʠ ʧʦʯʚʘʤʠ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʩʦʣʝʥʠʷ. 

ʄʝʪʦʜʳ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʢʘʥʝʡ, ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ, ʘ ʪʘʢʞʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

 

ʊʘʙʣʠʮʘ 1 ï ʄʝʩʪʘ ʩʙʦʨʘ ʠ ʪʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚʴʝʚ, ʩ ʢʦʪʦʨʳʭ ʦʪʙʠʨʘʣʠʩʴ 

ʦʙʨʘʟʮʳ 

 

ʄʝʩʪʦ ʩʙʦʨʘ ʊʘʢʩʘʮʠʦʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʅʘʣʠʯ

ʠʝ 

ʧʦʚʨʝʞʜʝʥʠ

ʡ 

ʢʦʦʨʜʠʥʘ

ʪ r

ʤʝʩʪʦʧʦʣʦʞʝ

ʥʠʝ 

ʚʳʩʦ

ʪʘ, ʤ 

ʜʠʘʤʝ

ʪʨ ʩʪʚʦʣʘ ʫ 

ʦʩʥʦʚʘʥʠʷ, 

ʩʤ 

ʜʠʘʤʝ

ʪʨ ʢʨʦʥʳ, ʤ 

H. persicum 

N 

44°55'32" 

E 

62°15'15" 

ʂʳʟʳʣʦʨʜʠʥʩ

ʢʘʷ ʦʙʣʘʩʪʴ, 

ʂʘʟʘʣʠʥʩʢʠʡ 

ʨʘʡʦʥ, 89 ʢʤ ʢ ʶʛʫ 

ʦʪ ʛ. ʂʘʟʘʣʠʥʩʢ 

1,3 7,1 1,85 ʥʝʪ 

1,3 5,7 1,80 ʜʘ 

1,4 3,8 1,10 ʜʘ 

1,3 3,5 1,35 ʜʘ 

1,6 4,4 1,25 ʥʝʪ 

1,4 3,4 1,45 ʥʝʪ 

 

ɺ ʂʘʟʘʭʩʪʘʥʝ Haloxylon ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 6,73 ʤʣʥ ʛʘ (50,5% ʦʪ ʚʩʝʭ ʣʝʩʥʳʭ ʫʛʦʜʠʡ 

ʩʪʨʘʥʳ), ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʩʪʨʘʥʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʩʪʘ ʩʙʦʨʘ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (N 44Á55'32", E 

62Á15'15", 89 ʢʤ ʢ ʶʛʫ ʦʪ ʛ. ʂʘʟʘʣʠʥʩʢ), H. persicum ʧʨʦʠʟʨʘʩʪʘʣ ʚ ʟʦʥʝ ʙʘʨʭʘʥʥʦ- ʠ ʙʫʛʨʠʩʪʦ-

ʛʨʷʜʦʚʳʭ ʧʝʩʢʦʚ ʥʘ ʧʫʩʪʳʥʥʳʭ ʧʝʩʯʘʥʳʭ ʢʦʨʢʦʚʳʭ ʧʦʯʚʘʭ, ʚʳʩʪʫʧʘʷ ʵʜʠʬʠʢʘʪʦʨʦʤ 

ʩʦʦʙʱʝʩʪʚʘ. ʉʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ (15-20 ʣʝʪ) ʨʘʩʪʝʥʠʷ ʠʤʝʣʠ ʩʨʝʜʥʶʶ ʚʳʩʦʪʫ 1,3Ñ0,1 ʤ, 

ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ ʫ ʦʩʥʦʚʘʥʠʷ 3,1Ñ0,6 ʩʤ ʠ ʨʘʟʤʝʨ ʢʨʦʥʳ 1,16Ñ0,14 ʥʘ 1,09Ñ0,22 ʤ. ʉʨʝʜʥʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʦʩʪʘʚʣʷʣʦ 2,03Ñ0,2 ʤ. 

ʈʝʟʫʣʴʪʘʪʳ. ɸʥʘʪʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ H. persicum ʧʦʢʘʟʘʣ ʫʪʦʣʱʸʥʥʳʝ ʩʪʝʥʢʠ ʩʦʩʫʜʦʚ, 

ʨʘʟʚʠʪʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʪʢʘʥʴ ʠ ʚʦʜʦʥʦʩʥʫʶ ʧʘʨʝʥʭʠʤʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʟʘʩʫʭʝ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʧʘʩʘʪʴ ʚʣʘʛʫ. 

  ʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʘʢʪʠʚʥʦʩʪʴ ʧʫʪʝʡ ʙʠʦʩʠʥʪʝʟʘ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, 

ʫʛʣʝʚʦʜʦʚ, ʬʠʪʦʩʪʝʨʦʣʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʪʝʨʧʝʥʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ 

ʮʝʣʦʩʪʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʧʦʚʳʰʘʝʪ ʚʳʞʠʚʘʝʤʦʩʪʴ ʨʘʩʪʝʥʠʷ ʚ ʩʪʨʝʩʩʦʚʳʭ ʫʩʣʦʚʠʷʭ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ H. persicum 

ʛʘʣʣʦʦʙʨʘʟʫʶʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Haloxylon aphyllum. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʬʠʪʦʭʠʤʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʦʚʳʰʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʚʳʧʦʣʥʷʶʪ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʠ ʩʥʠʞʘʶʪ ʫʷʟʚʠʤʦʩʪʴ 

ʨʘʩʪʝʥʠʷ ʢ ʬʠʪʦʬʘʛʘʤ. 
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 ʈʠʩʫʥʦʢ 1 ï ɻʘʣʣʳ ʥʘ ʧʦʙʝʛʘʭ ʩʘʢʩʘʫʣʘ  

 

ʌʘʫʥʘ ʚʨʝʜʥʳʭ ʥʘʩʝʢʦʤʳʭ Haloxylon ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʤʥʦʛʦʷʜʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʨʘʩʪʝʥʠʡ. ʅʘ ʧʦʙʝʛʘʭ, ʩʪʝʙʣʷʭ 

ʠ ʚʝʪʚʷʭ Haloxylon spp. ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʛʘʣʣʳ. ɺ ʤʠʨʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʙʦʣʝʝ 17 ʚʠʜʦʚ ʛʘʣʣʦʠʥʜʫʢʪʦʨʦʚ, ʧʦʚʨʝʞʜʘʶʱʠʭ ʩʘʢʩʘʫʣʦʚʳʝ ʣʝʩʘ. 

ʅʘ ʶʛʝ ʂʘʟʘʭʩʪʘʥʘ ʚʳʷʚʣʝʥʦ 213 ʬʦʨʤ ʛʘʣʣʦʚ, ʚʳʟʚʘʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʠʟʤʘʤʠ 

(Homoptera proboscis, Coleoptera, Hymenoptera, Diptera, Lepidoptera ʠ ʢʣʝʱʠ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʛʘʣʣʦʚ ʧʦ ʦʨʛʘʥʘʤ ʨʘʩʪʝʥʠʡ: 

- 71 ʬʦʨʤʘ ʥʘ ʧʦʯʢʘʭ; 

- 64 ʥʘ ʧʦʙʝʛʘʭ; 

- 44 ʥʘ ʣʠʩʪʴʷʭ; 

- 15 ʥʘ ʮʚʝʪʢʘʭ; 

- 6 ʥʘ ʩʝʤʝʥʘʭ; 

- 1 ʥʘ ʢʦʨʥʷʭ. 

ʅʘʠʙʦʣʝʝ ʚʨʝʜʦʥʦʩʥʳʝ ʚʠʜʳ ʛʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʚ ʂʘʟʘʭʩʪʘʥʝ: Caillardia robusta, C. 

azurea, C. nana ʠ C. notata. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʦʪʯʝʪʫ ʟʘ 2023 ʛʦʜ, ʚʩʧʳʰʢʠ 

ʛʘʣʣʦʦʙʨʘʟʫʶʱʠʭ ʥʘʩʝʢʦʤʳʭ ʦʭʚʘʪʠʣʠ ʧʣʦʱʘʜʴ 97 817 ʛʘ ʚ ʂʳʟʳʣʦʨʜʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʙʦʣʝʝ ʨʘʥʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ Haloxylon persicum ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ ʧʦʚʨʝʞʜʘʝʪʩʷ ʛʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ H. aphyllum. ʅʘ H. aphyllum 

ʦʙʥʘʨʫʞʝʥʦ 20 ʚʠʜʦʚ ʛʘʣʣʠʮ (Asiodiplosis ï 9 ʚʠʜʦʚ, Stefaniola ï 12), ʘ ʥʘ H. persicum ï ʪʦʣʴʢʦ 

11 ʚʠʜʦʚ (Asiodiplosis ï 4 ʚʠʜʘ, Stefaniola ï 7).[4]  
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ʈʠʩʫʥʦʢ 2. ʀʟʤʝʥʝʥʠʝ ʤʝʪʘʙʣʦʤʥʦʛʦ ʩʧʝʢʪʨʘ ʧʦ ʢʣʘʩʩʘʤ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʧʦʙʝʛʘʭ H. Persicum 

 

ʇ ï ʧʨʦʠʟʚʦʜʥʳʝ, ɾʂ ī ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʂʂ ï ʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ɸʂ ī 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʢʠʩʣʦʪʳ, ɾʉ ï ʞʠʨʥʳʝ ʩʧʠʨʪʳ, ɹʂ ï ʙʝʥʟʦʡʥʘʷ ʢʠʩʣʦʪʘ, ʌʂ ï ʬʦʩʬʦʦʨʥʘʷ 

ʢʠʩʣʦʪʘ, ʅʄʎʋ īʥʘʩʳʱʝʥʥʳʝ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʛʘʣʣʦʦʙʨʘʟʫʶʱʠʤʠ 

ʥʘʩʝʢʦʤʳʤʠ ʚ ʤʝʪʘʙʦʣʦʤʝ H. persicum ʧʨʦʠʟʦʰʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ: 

ʆʪʩʫʪʩʪʚʠʝ ʧʨʦʠʟʚʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ (N,N-ʜʠʤʝʪʠʣʛʣʠʮʠʥ) 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʝʥʦʣʦʚ ʜʦ ʜʦ 5,56% (ʧʦʷʚʠʣʩʷ 2-ʤʝʪʦʢʩʠ-4-ʚʠʥʠʣʬʝʥʦʣ) 

ʋʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʠʪʦʩʪʝʨʠʥʦʚ ʜʦ 20,7% (ʟʘ ʩʯʝʪ ɔ-ʩʠʪʦʩʪʝʨʠʥʘ) 

ʆʙʥʘʨʫʞʝʥʳ ʜʠʘʣʢʠʣʦʚʳʝ ʵʬʠʨʳ 

ʇʦʷʚʣʝʥʠʝ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʝʱʝʩʪʚ, ʚʢʣʶʯʘʷ: 

ʕʪʘʥʦʣ, 2-(9-ʦʢʪʘʜʝʮʝʥʠʣʦʢʩʠ)-, (Z) 

ɹʝʥʟʦʣʘʮʝʪʦʥʠʪʨʠʣ, 4-ʤʝʪʦʢʩʠ- 

ɹʝʥʟʦʣʘʮʝʪʦʥʠʪʨʠʣ, 4-ʛʠʜʨʦʢʩʠ- 

ʉʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʠʭ ʵʬʠʨʦʚ 

ʊʘʢ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʛʘʣʣʦʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʚʳʷʚʣʝʥʦ ʧʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʛʝʢʩʘʜʝʢʘʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʵʪʠʣʦʚʦʛʦ ʵʬʠʨʘ ʣʠʥʦʣʝʚʦʡ ʢʠʩʣʦʪʳ, ʦʙʣʘʜʘʶʱʠʭ ʣʘʨʚʠʮʠʜʥʦʡ ʠ 

ʪʦʢʩʠʯʥʦʡ ʜʣʷ ʥʘʩʝʢʦʤʳʭ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚʦʟʨʘʩʪʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 9,12,15-

ʦʢʪʘʜʝʢʘʪʨʠʝʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠ ʝʝ ʧʨʦʠʟʚʦʜʥʳʭ, ʜʝʡʩʪʚʫʶʱʠʭ ʢʘʢ ʤʦʱʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ʠ 

ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʵʬʬʝʢʪʘʤʠ. 

 

ʵʧʠʜʝʨʤʠʩ 

ʧʘʣʠʩʘʜʥʘʷ 

ʭʣʦʨʝʥʭʠʤʘ 

 

ʧʘʨʝʥʭʠʤʘ 

ʩʦʩʫʜʠʩʪʳʡ ʮʠʣʠʥʜʨr 

 
 

ʘ  b 
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ʵʧʠʜʝʨʤʠʩ 

ʧʘʣʠʩʘʜʥʘʷ 

ʭʣʦʨʝʥʭʠʤʘ 

 

ʧʘʨʝʥʭʠʤʘ 

ʩʦʩʫʜʠʩʪʳʡ 

ʮʠʣʠʥʜʨ 

 

 
ʘ  b 

 

2 ï ʧʦʚʨʝʞʜʝʥʥʳʝ ʨʘʩʪʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 3 ï ɸʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʧʦʙʝʛʦʚ (ʘ)  

H. aphyllum ʠ (b) H. persicum 

 

ʄʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʨʛʘʥʦʚ 

Haloxylon persicum, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʪʨʝʩʩʦʚʳʤ ʬʘʢʪʦʨʘʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ H. 

aphyllum. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ (20 ʣʝʪ) ʧʦʙʝʛʦʚ 

(ʘ) H. aphyllum ʠ (b) H. persicum (ʧʦʚʨʝʞʜʝʥʥʳʝ ʨʘʩʪʝʥʠʷ). ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʧʦʙʝʛʦʚ H. aphyllum ʠ H. persicum. 

ɺʳʚʦʜʳ. ɺʠʜ Haloxylon persicum ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ 

ʘʜʘʧʪʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʘʨʠʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʡ 

ɸʟʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ ʷʚʣʷʶʪʩʷ ʫʪʦʣʱʸʥʥʳʝ 

ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʩʦʩʫʜʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʟʚʠʪʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʪʢʘʥʴ ʠ ʚʦʜʦʥʦʩʥʘʷ 

ʧʘʨʝʥʭʠʤʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʩʦʭʨʘʥʝʥʠʶ ʚʣʘʛʠ ʠ ʟʘʱʠʪʝ ʦʪ ʜʝʛʠʜʨʘʪʘʮʠʠ. 

ʌʠʪʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʬʣʘʚʦʥʦʠʜʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ ʠ ʪʝʨʧʝʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʠ ʟʘʱʠʪʥʫʶ 

ʬʫʥʢʮʠʠ ʧʨʠ ʟʘʩʦʣʝʥʠʠ ʠ ʚʦʟʜʝʡʩʪʚʠʠ ʬʠʪʦʬʘʛʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ H. persicum ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʧʦʚʨʝʞʜʝʥʠʷʤ 

ʛʘʣʣʦʦʙʨʘʟʫʶʱʠʤʠ ʥʘʩʝʢʦʤʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ H. aphyllum, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʟʘʱʠʪʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʉʦʯʝʪʘʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʬʦʨʤʠʨʫʝʪ ʢʦʤʧʣʝʢʩʥʳʡ 

ʤʝʭʘʥʠʟʤ ʩʪʨʝʩʩʦʫʩʪʦʡʯʠʚʦʩʪʠ H. persicum, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ ʘʜʘʧʪʘʮʠʶ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ 

ʫʩʣʦʚʠʷʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʘʨʠʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʩʦʭʨʘʥʝʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʫʩʪʳʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 
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ʄʈʅʊʀ 87.01.11 
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ʅ. ʊ. ɹʘʡʟʘʢʦʚʘ 
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ʉʦʢʨʘʱʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ 

ʆʆʇʊ - ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, PAME - ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ, KBA ï ʢʣʶʯʝʚʳʝ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʦʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ, ʉʐɸ 

ʠ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ: ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ, ʦʭʚʘʪ 

ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʮʝʥʦʢ (PAME), 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʤʦʜʝʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ɹʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ 

ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʉʐɸ ʠ ɽʉ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʘʟʚʠʪʳʝ ʠʥʩʪʨʫʤʝʥʪʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʜʥʘʢʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʩʚʷʟʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ. ɺ ʉʐɸ 

ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʯʘʩʪʥʦʛʦ 

ʩʝʢʪʦʨʘ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʭʘʨʘʢʪʝʨʥʳ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʝʪʠ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ Natura 2000. ʂʘʟʘʭʩʪʘʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʆʆʇʊ, 

ʠʩʧʳʪʳʚʘʝʪ ʜʝʬʠʮʠʪ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʮʝʥʦʢ ʠ ʦʭʚʘʪʘ ʧʨʠʦʨʠʪʝʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʅʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʆʆʇʊ, ʚʢʣʶʯʘʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ PAME, ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʚʳʚʦʜʳ 

ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ 

ʩʦʯʝʪʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʷʝʤʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʣʶʯʝʚʳʝ ʦʙʣʘʩʪʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 
 

  ʘʨʪʫʣʘʨץʳʩפ

ʆʆʇʊ ï ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨ, PAME ï ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʳ ʙʘʩץʘʨʫʜʳש 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, KBA ï ʙʠʦʘʣʫʘʥʪװʨʣʽʢʪʽש ʥʝʛʽʟʛʽ ʘʫʤʘץʪʘʨʳ. 

 

ɸʥʥʦʪʘʮʠʷ. ʄʘϨʘʣʘʜʘ ϧʘʟʘϨʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳ, ɸʤʝʨʠʢʘ ϧϰʨʘʤʘ ʐʪʘʪʪʘʨʳ ʞϸʥʝ 
ɽʫʨʦʧʘʣʳϨ ʆʜʘϨ ʤʳʩʘʣʳʥʜʘ ʝʨʝʢʰʝ ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨʜʳϬ (ɽϧʊɸ) ʙʠʦʣʦʛʠʷʣʳϨ 

ϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫʜʘϤʳ ʨϺʣʽʥʝ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪʘʣʜʘʫ ϰʩʳʥʳʣϤʘʥ. ɿʝʨʪʪʝʫʜʝ ϨʦʨϤʘʣʘʪʳʥ 

ʘʫʤʘϨʪʘʨʜʳϬ ʪʠʽʤʜʽʣʽʛʽʥʽϬ ʥʝʛʽʟʛʽ ʢϺʨʩʝʪʢʽʰʪʝʨʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ: ʘʫʤʘϨʪʳϨ Ϩʘʤʪʫ, 

ʵʢʦʞϮʡʝʣʝʨʜʽϬ Ϻʢʽʣʜʽʣʽʛʽ, ʙʠʦʣʦʛʠʷʣʳϨ ϸʨʪϮʨʣʽʣʽʢʪʽϬ ʥʝʛʽʟʛʽ ʘʡʤʘϨʪʘʨʳʥ Ϩʘʤʪʫ (KBA), 

ʙʘʩϨʘʨʫ ʪʠʽʤʜʽʣʽʛʽʥ ʙʘϤʘʣʘʫ ʜʝϬʛʝʡʽ (PAME), ʠʥʩʪʠʪʫʮʠʦʥʘʣʜʳϨ ʪʝʪʽʢʪʝʨ ʤʝʥ 

Ϩʘʨʞʳʣʘʥʜʳʨʫ ʤʦʜʝʣʴʜʝʨʽ. ɸϧʐ ʧʝʥ ɽʫʨʦʧʘʣʳϨ ʆʜʘϨʪʘϤʳ ʽʨʽ ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨ 

ʜʘʤʳϤʘʥ ʙʘʩϨʘʨʫ Ϩϰʨʘʣʜʘʨʳʥ ʢϺʨʩʝʪʢʝʥʽʤʝʥ, ʵʢʦʣʦʛʠʷʣʳϨ ʙʘʡʣʘʥʳʩ ʧʝʥ Ϻʢʽʣʜʽʢ ʤϸʩʝʣʝʣʝʨʽʥʝ 

ʪʘʧ ʙʦʣʘʜʳ. ɸϧʐ-ʪʘϤʳ ʝʨʝʢʰʝʣʽʢ - ʙʘʩϨʘʨʫ ʞϮʡʝʩʽʥʽϬ ʞʦϤʘʨʳ ʜʝϬʛʝʡʜʝ ʜʘʤʫʳ ʞϸʥʝ ʞʝʢʝ 

ʩʝʢʪʦʨʜʳϬ ʙʝʣʩʝʥʜʽ Ϩʘʪʳʩʫʳ ʙʦʣʩʘ, ɽʫʨʦʧʘʣʳϨ ʆʜʘϨ ϨʘʪʘϬ ʥʦʨʤʘʪʠʚʪʽʢ ʨʝʪʪʝʫ ʤʝʥ 
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ʠʥʪʝʛʨʘʮʠʷʣʘʥϤʘʥ Natura 2000 ʪʘʙʠϤʘʪʪʳ ϨʦʨϤʘʫ ʞʝʣʽʩʽʥʽϬ ʞϰʤʳʩ ʽʩʪʝʫʽʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. 

ϧʘʟʘϨʩʪʘʥʜʘ ɽϧʊɸ ʘʫʤʘϤʳʥʳϬ ʘʡʪʘʨʣʳϨʪʘʡ ϰʣϤʘʶʳʥʘ Ϩʘʨʘʤʘʩʪʘʥ, ʙʘʩϨʘʨʫ ʪʠʽʤʜʽʣʽʛʽʥ 

ʙʘϤʘʣʘʫ ʤʝʥ ʙʘʩʳʤ ʘʫʤʘϨʪʘʨʜʳ Ϩʘʤʪʫ ʞʝʪʢʽʣʽʢʩʽʟ ʜʝϬʛʝʡʜʝ Ϩʘʣʳʧ ʦʪʳʨ. ʊʘʣʜʘʫ ʥʝʛʽʟʽʥʜʝ 

ϰʣʪʪʳϨ ɽϧʊɸ ʞϮʡʝʩʽʥ ʞʝʪʽʣʜʽʨʫ ʙʦʡʳʥʰʘ ϰʩʳʥʳʩʪʘʨ ʙʝʨʽʣʛʝʥ, ʦʥʳϬ ʽʰʽʥʜʝ PAME 

ʙʘϤʘʣʘʫʳʥ ʢʝϬʝʡʪʫ, ʵʢʦʣʦʛʠʷʣʳϨ ʜϸʣʽʟʜʝʨʜʽ ʜʘʤʳʪʫ ʞϸʥʝ ʪϰʨʘϨʪʳ ϨʘʨʞʳʣʳϨ ʪʝʪʽʢʪʝʨʜʽ 

Ϩʘʣʳʧʪʘʩʪʳʨʫ ʙʘʨ. ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʣʝʨʽ ϨʦʨϤʘʣʘʪʳʥ ʘʫʤʘϨʪʘʨʜʳϬ ʩʘʥʜʳϨ ʢʝϬʝʶʽʥʝʥ 

ʩʘʧʘʣʳϨ ʙʘʩϨʘʨʫϤʘ ʞϸʥʝ ʵʢʦʣʦʛʠʷʣʳϨ Ϻʟʘʨʘ ʙʘʡʣʘʥʳʩʪʳʣʳϨʪʳ ʘʨʪʪʳʨʫϤʘ ʢϺʰʫ 

Ϩʘʞʝʪʪʽʣʽʛʽʥ ʢϺʨʩʝʪʝʜʽ. ɸʣʳʥϤʘʥ Ϩʦʨʳʪʳʥʜʳʣʘʨ ʙʠʦʣʦʛʠʷʣʳϨ ϸʨʪϮʨʣʽʣʽʢʪʽ ʪʠʽʤʜʽ ʩʘϨʪʘʫ 

ʩʘʥʜʳϨ Ϻʩʽʤ ʤʝʥ ʙʘʩϨʘʨʫ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫʜʳϬ Ϯʡʣʝʩʽʤʽ ʘʨϨʳʣʳ Ϥʘʥʘ ʤϮʤʢʽʥ ʝʢʝʥʽʥ 

ʜϸʣʝʣʜʝʡʜʽ. 

ʂʽʣʪʪʽ ʩᴇʟʜʝʨ: ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨ, ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢ, ʙʘʩץʘʨʫ 

ʪʠʽʤʜʽʣʽʛʽʥ ʙʘסʘʣʘʫ, ʙʠʦʣʦʛʠʷʣʳץ ᴅʨʪװʨʣʽʣʽʢʪʽש ʥʝʛʽʟʛʽ ʘʡʤʘץʪʘʨʳ. 

 
Abbreviations 

PA ï protected areas, PAME ï protected area management effectiveness, KBA ï key biodiversity areas. 

 

Abstract. The article presents a comparative analysis of the role of protected areas (PAs) in 

biodiversity conservation in the Republic of Kazakhstan, the United States and the European Union. 

The study examines key indicators of the effectiveness of protected areas, including spatial coverage, 

ecosystem representativeness, coverage of key biodiversity areas (KBA), the level of management 

effectiveness assessments (PAME), institutional mechanisms and funding models. It was determined 

that the largest protected areas in the United States and the EU demonstrate advanced management 

tools but face challenges related to ecological connectivity and representativeness. In the United 

States, a distinctive feature is the well-developed management system and active participation of the 

private sector, while the European Union is characterized by a high degree of regulatory governance 

and the functioning of the integrated Natura 2000 network of protected areas. Kazakhstan, despite 

the significant expansion of its PA network, faces a shortage of management assessments and 

insufficient coverage of priority territories. Based on the analysis, recommendations are proposed to 

improve Kazakhstanôs national PA system, including the scaling up of PAME assessments, the 

development of ecological corridors, and the establishment of sustainable financial mechanisms. The 

results emphasize the need to shift from quantitative expansion of protected areas toward improving 

management quality and ecological connectivity. The findings confirm that effective biodiversity 

conservation is achievable only through the combination of quantitative growth and enhanced 

management effectiveness of protected territories. 

Key words: protected areas, biodiversity, Protected Area Management Effectiveness, key 

biodiversity areas. 

 

ɺʚʝʜʝʥʠʝ  

ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ, ʚʠʜʦʚʥʦʛʦ ʠ 

ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʧʨʠʨʦʜʥʳʭ ʬʫʥʢʮʠʡ ɿʝʤʣʠ ʠ 

ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ ʜʣʷ ʯʝʣʦʚʝʢʘ.  

ʆʜʥʘʢʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʝʣʦ ʢ ʫʩʢʦʨʝʥʥʦʡ ʫʪʨʘʪʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ ʠ ʫʩʠʣʝʥʠʶ 

ʜʘʚʣʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʧʨʦʮʝʩʩʳ ʩʦʟʜʘʶʪ ʩʝʨʴʸʟʥʫʶ 

ʫʛʨʦʟʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʩʦʭʨʘʥʝʥʠʷ ʚʠʜʦʚ. 

ɺ ʦʪʚʝʪ ʥʘ ʚʳʟʦʚʳ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʪ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʜʥʠʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ (ʆʆʇʊ). ʆʆʇʊ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʙʲʝʢʪʦʚ, ʫʥʠʢʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʠ 

ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʦʚʦʛʦ ʨʝʞʠʤʘ ʦʭʨʘʥʳ, ʦʛʨʘʥʠʯʝʥʠʡ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʘʢʦ, ʟʘ 
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ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ çʥʘʣʠʯʠʝè ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʦʭʨʘʥʦʡ 

(ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʱʘʜʠ) ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʦʟʥʘʯʘʝʪ ʵʬʬʝʢʪʠʚʥʫʶ ʦʭʨʘʥʫ.   

ɻʣʘʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ, ʨʝʞʠʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʴ (ʧʦʢʨʳʪʠʝ ʢʣʶʯʝʚʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

(KBA), ʩʚʷʟʥʦʩʪʴ ʩʝʪʠ ʠ ʨʝʩʫʨʩʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʘʚʦʦʭʨʘʥʝʥʠʷ [1,2]. 

ɼʣʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʨʦʙʣʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʆʆʇʊ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ. ʂʘʟʘʭʩʪʘʥ 

ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʦʣʝʩʥʳʤ ʣʝʩʦʜʝʬʠʮʠʪʥʳʤ ʨʘʡʦʥʘʤ. ʃʝʩʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ 

ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 1,0 % ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 28 834,5 ʢʤĮ. ʀʟ ʥʠʭ ʧʨʠʤʝʨʥʦ 13,8 % 

(3 977,1 ʢʤĮ) ʥʘʭʦʜʷʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ [1]. 

ʇʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʣʝʩʦʚ ʨʘʟʥʦʦʙʨʘʟʝʥ. ɹʦʣʴʰʠʥʩʪʚʦ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʚʠʜʦʚ 

ʠʤʝʶʪ ʧʨʝʨʳʚʠʩʪʳʡ ʘʨʝʘʣ ʠ ʯʝʨʝʜʫʶʪʩʷ ʩ ʣʫʛʦʚʦʡ ʠ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ʍʚʦʡʥʳʝ ʣʝʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʩʝʚʝʨʝ ʂʘʟʘʭʩʪʘʥʘ ʩʦʩʥʷʢʘʤʠ, ʥʘ ʶʛʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʣʝʩʘ ʠʟ 

ʧʠʭʪʳ, ʣʠʩʪʚʝʥʥʠʮʳ, ʝʣʠ ʠ ʢʝʜʨʘ. ʉʨʝʜʠ ʤʷʛʢʦʣʠʩʪʚʝʥʥʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʙʝʨʝʟʘ. 

ʂʘʟʘʭʩʪʘʥ, ʢʘʢ ʩʪʦʨʦʥʘ ʂʦʥʚʝʥʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 

(ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 19 ʘʚʛʫʩʪʘ 1994 ʛʦʜʘ ˉ 918), 

ʠʤʝʝʪ ʩʚʦʠ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ 

ʩʬʝʨʝ ʆʆʇʊ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʂʦʥʩʪʠʪʫʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ɿʘʢʦʥʝ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè, ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʠ 

ʨʘʟʤʝʱʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦ 2030 ʛʦʜʘ, ʫʪʚʝʨʞʜʸʥʥʦʡ 

ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦʪ 10 ʥʦʷʙʨʷ 2000 ʛʦʜʘ ˉ 1692.  

ʂʦʥʚʝʥʮʠʷ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʙʦʣʴʰʠʥʩʪʚʦʤ 

ʛʦʩʫʜʘʨʩʪʚ ʤʠʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʘʟʘʭʩʪʘʥʦʤ, ʚ ʩʚʦʝʡ ʎʝʣʠ ɸʠʪʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ˉ 11 ʟʘʢʨʝʧʠʣʘ, ʯʪʦ çʢ 2020 ʛʦʜʫ ʥʝ ʤʝʥʝʝ 17 % ʥʘʟʝʤʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʚʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 10 % ʧʨʠʙʨʝʞʥʳʭ ʠ ʤʦʨʩʢʠʭ ʘʢʚʘʪʦʨʠʡ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʭʨʘʥʝʥʳ 

ʧʦʩʨʝʜʩʪʚʦʤ ʵʬʬʝʢʪʠʚʥʦ ʠ ʩʧʨʘʚʝʜʣʠʚʦ ʫʧʨʘʚʣʷʝʤʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʠ 

ʭʦʨʦʰʦ ʩʚʷʟʘʥʥʳʭ ʩʠʩʪʝʤ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʥʳʭ ʵʬʬʝʢʪʠʚʥʳʭ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳè. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ï ʫʯʘʩʪʢʠ ʟʝʤʣʠ, ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʚʦʟʜʫʰʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʥʠʤʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʦʙʲʝʢʪʳ, 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ, ʥʘʫʯʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ, ʵʩʪʝʪʠʯʝʩʢʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ 

ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʠʟʲʷʪʳ ʨʝʰʝʥʠʷʤʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ 

ʦʩʦʙʦʡ ʦʭʨʘʥʳ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʆʆʇʊ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʠʭ ʥʝʨʘʟʨʳʚʥʦʩʪʠ, ʢʦʛʜʘ ʟʘʧʦʚʝʜʥʳʝ ʷʜʨʘ (ʟʘʧʦʚʝʜʥʠʢʠ ʠ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ) ʩʦʝʜʠʥʷʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʨʨʠʪʦʨʠʷʤʠ ʩ ʤʝʥʝʝ ʩʪʨʦʛʦʡ ʦʭʨʘʥʦʡ (ʟʘʢʘʟʥʠʢʠ, ʟʘʧʦʚʝʜʥʳʝ ʟʦʥʳ), ʘ ʪʘʢʞʝ ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ - ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʨʠʜʦʨʘʤʠ, ʣʝʩʥʳʤʠ ʤʘʩʩʠʚʘʤʠ, 

ʚʦʜʦʦʭʨʘʥʥʳʤʠ ʟʦʥʘʤʠ ʠ ʧʦʣʦʩʘʤʠ ʠ ʜʨʫʛʠʤʠ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʠʥʜʠʢʘʪʦʨʳ ʠ 

ʤʝʪʦʜʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʆʇʊ. ʆʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ (Protected Areas 

Management Effectiveness, PAME) ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʆʆʇʊ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʢʠʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʷʪʴ ʧʨʠʨʦʜʥʳʝ ʮʝʥʥʦʩʪʠ ʠ ʜʦʩʪʠʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. ʆʙʳʯʥʦ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʛʨʝʩʩʘ ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʡ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʦʦʮʝʥʦʯʥʳʝ 

ʦʧʨʦʩʥʠʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ, ʪʘʢʞʝ ʚʢʣʶʯʘʶʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ, ʪʘʢʠʝ ʦʮʝʥʢʠ ʷʚʣʷʶʪʩʷ ʩʫʙʲʝʢʪʠʚʥʳʤʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʠʢ 

ʦʩʥʦʚʘʥʳ ʥʘ ʨʘʤʦʯʥʦʡ ʢʦʥʮʝʧʮʠʠ PAME, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʂʦʤʠʩʩʠʝʡ ʧʦ ʦʭʨʘʥʷʝʤʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ɺʩʝʤʠʨʥʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ (IUCN WCPA). ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ 

ʥʘ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʆʆʇʊ ʠ ʦʭʚʘʪʳʚʘʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ ʪʝʤʳ: ʚʦʧʨʦʩʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʪʘʢ ʠ ʠʭ ʩʝʪʝʡ), ʧʦʪʝʥʮʠʘʣ ʠ ʘʜʝʢʚʘʪʥʦʩʪʴ 
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ʧʨʠʤʝʥʷʝʤʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ, ʘ ʪʘʢʞʝ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʆʆʇʊ ʠ ʩʦʭʨʘʥʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ [5]. 

ʂʘʟʘʭʩʪʘʥ, ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʦ ʩ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ - 

ʩʪʝʧʷʤʠ, ʛʦʨʘʤʠ, ʧʫʩʪʳʥʷʤʠ, ʚʦʜʥʦ-ʙʦʣʦʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʘʢʪʠʚʥʦ 

ʨʘʩʰʠʨʷʝʪ ʩʝʪʴ ʆʆʇʊ. ʆʬʠʮʠʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʡ ʆʆʇʊ ʢ 2024 ʛ. ʧʨʝʚʳʩʠʣʘ 30,9 ʤʣʥ 

ʛʝʢʪʘʨʦʚ [3]. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʘʢʪʠʢʘ (ʥʘ ʧʨʠʤʝʨʝ ʉʐɸ ʠ ʩʪʨʘʥ ɽʚʨʦʩʦʶʟʘ) 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʆʆʇʊ ʦʪ ʤʘʩʰʪʘʙʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ ʠ ʬʝʜʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʜʦ ʩʝʪʝʡ ʪʠʧʘ Natura 2000 ʚ ɽʉ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ 

ʩʚʷʟʥʦʩʪʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʩ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝʤ. ʉʨʘʚʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʫʩʧʝʰʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʦʰʠʙʢʠ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʫʯʝʩʪʴ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʦʣʠ ʆʆʇʊ 

ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʦʧʳʪʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʧʨʘʢʪʠʢʘʭ (ʉʐɸ ʠ ɽʉ), 

ʚʳʷʚʠʪʴ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʚʢʣʘʜʘ ʆʆʇʊ ʚ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʂʘʟʘʭʩʪʘʥʝ. ɺ 

ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ: (1) ʥʘʮʠʦʥʘʣʴʥʳʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʦʪʯʸʪʳ ʧʦ 

ʦʭʨʘʥʷʝʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ (ʜʦʩʴʝ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ (Country Dossier) ʧʦ ʎʝʣʠ ɸʡʪʠ 11 

ʂʦʥʚʝʥʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ; ʦʬʠʮʠʘʣʴʥʳʝ ʩʦʦʙʱʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʦ ʧʣʦʱʘʜʠ ʆʆʇʊ); (2) ʛʣʦʙʘʣʴʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʦʙʟʦʨʳ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʆʆʇʊ (WDPA / Protected Planet, GD-PAME - ʜʘʥʥʳʝ ʧʦ ʦʮʝʥʢʘʤ ʫʧʨʘʚʣʝʥʠʷ); 

(3) ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʘʪʴʠ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʨʘʥʳ ʪʝʨʨʠʪʦʨʠʠ, ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʭʨʘʥʷʝʤʳʭ ʟʦʥ ʚ ʉʐɸ ʠ ɽʉ (ʚʢʣʶʯʘʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʠ ʧʫʙʣʠʢʘʮʠʠ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ); (4) ʦʬʠʮʠʘʣʴʥʳʝ ʙʘʟʳ ʠ ʦʪʯʸʪʳ ʉʐɸ (NPS annual reports) ʠ ɽʉ 

(EEA, EU Biodiversity Strategy) [1ï12]. ʂʦʥʢʨʝʪʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʩʧʠʩʢʝ 

ʣʠʪʝʨʘʪʫʨʳ. 

PAME ʦʪʥʦʩʠʪʩʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ɻʣʦʙʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ GD-PAME, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ɺʩʝʤʠʨʥʳʤ ʮʝʥʪʨʦʤ ʤʦʥʠʪʦʨʠʥʛʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʇʨʦʛʨʘʤʤʳ ʆʆʅ ʧʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ (UNEP-WCMC) [1,4] 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ: ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʧʣʦʱʘʜʴ ʆʆʇʊ, 

ʜʦʣʷ ʧʦʢʨʳʪʠʷ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʜʦʣʷ ʆʆʇʊ ʩ PAME-ʦʮʝʥʢʦʡ, ʩʚʷʟʥʦʩʪʴ 

ʩʝʪʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ) ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʉʐɸ ʠ ɽʉ.  

2. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʘʩʯʸʪ ʜʦʣʝʡ: ʜʣʷ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʧʣʦʱʘʜʷʭ 

ʆʆʇʊ ʠ ʧʣʦʱʘʜʷʭ ʆʆʇʊ ʩ PAME-ʦʮʝʥʢʘʤʠ [1]. 

ʆʛʨʘʥʠʯʝʥʠʷ: ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʥʘʧʨʠʤʝʨ, ʢʘʯʝʩʪʚʦ PAME-ʦʮʝʥʦʢ, ʛʦʜʦʚʳʝ 

ʙʶʜʞʝʪʳ ʦʪʜʝʣʴʥʳʭ ʆʆʇʊ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʪʘʣʠʟʘʮʠʠ ʚ ʨʘʟʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ; ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʫʯʠʪʳʚʘʝʪ ʵʪʦ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʦʧʦʩʪʘʚʠʤʳʝ 

ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

1. ʇʣʦʱʘʜʴ ʠ ʧʦʢʨʳʪʠʝ ʆʆʇʊ 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʥʘʮʠʦʥʘʣʴʥʘʷ ʩʝʪʴ ʆʆʇʊ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʪʘʙʠʣʴʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʠ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʜʘʥʥʳʤ ʜʦʩʪʠʛʣʘ 30,9 ʤʣʥ ʛʘ ʢ 2024 ʛ. (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 309 

000 ʢʤĮ) [2]. ʉʦʛʣʘʩʥʦ ʩʪʨʘʥʦʚʦʤʫ ʜʦʩʴʝ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ (Country Dossier) ʧʦ ʎʝʣʠ 

ɸʡʪʠ 11 ʂʦʥʚʝʥʮʠʠ ʦ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʥʘʟʝʤʥʳʭ ʆʆʇʊ 

(WDPA) ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 272 794,9 ʢʤĮ (ʦʢʦʣʦ 10% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ) ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ ʤʘʡ 2021 ʛ. [1]. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʳ 

ʟʘʚʝʨʰʝʥʥʳʝ PAME-ʦʮʝʥʢʠ ʩʦʩʪʘʚʣʷʝʪ 26 578 ʢʤĮ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 9,7 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʆʆʇʊ [1]. 
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ʉʝʪʴ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʉʐɸ ʦʭʚʘʪʳʚʘʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʢʘʪʝʛʦʨʠʡ 

- ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ (National Park Service), ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʘʪʳ (USFWS), 

ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʉʣʫʞʙʳ ʣʝʩʦʚ (USFS), ʪʝʨʨʠʪʦʨʠʠ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ BLM, ʘ ʪʘʢʞʝ 

ʯʘʩʪʥʳʝ ʦʭʨʘʥʷʝʤʳʝ ʧʣʦʱʘʜʠ. ʇʦ ʜʘʥʥʳʤ PAD-US, ʦʭʨʘʥʷʝʤʳʝ ʟʝʤʣʠ ʠ ʘʢʚʘʪʦʨʠʠ 

ʩʦʩʪʘʚʣʷʶʪ ʧʦʨʷʜʢʘ 10-13% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʨʠʪʝʨʠʝʚ ʫʯʸʪʘ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ [8]. ʉʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ (ʬʝʜʝʨʘʣʴʥʳʡ, 

ʨʝʛʠʦʥʘʣʴʥʳʡ, ʤʝʩʪʥʳʡ ʫʨʦʚʥʠ), ʘ ʢʨʫʧʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ, ʪʘʢʠʝ ʢʘʢ ʁʝʣʣʦʫʩʪʦʥ, 

ʬʦʨʤʠʨʫʶʪ ʢʨʫʧʥʳʝ ʥʝʧʨʝʨʳʚʥʳʝ ʷʜʨʘ ʦʭʨʘʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ 

ʩʦʭʨʘʥʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ [7]. 

ʉʝʪʴ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ Natura 2000 ʦʭʚʘʪʳʚʘʝʪ ʦʢʦʣʦ 18 % ʥʘʟʝʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ɽʉ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʦʨʩʢʠʝ ʘʢʚʘʪʦʨʠʠ, ʦʜʥʘʢʦ ʝʸ ʩʪʨʫʢʪʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʥʦʞʝʩʪʚʦʤ ʨʘʟʨʦʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʨʝʜʥʝʛʦ ʠ ʤʘʣʦʛʦ ʨʘʟʤʝʨʘ, ʯʪʦ 

ʩʥʠʞʘʝʪ ʩʚʷʟʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨʳ ʦʭʨʘʥʳ [6, 7]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʪʨʘʪʝʛʠʝʡ ɽʉ ʧʦ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʜʦ 2030, ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʩʪʘʚʠʪ ʮʝʣʴ ʜʦʚʝʩʪʠ ʩʫʤʤʘʨʥʫʶ ʜʦʣʶ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʦ 30%, ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʤʝʥʝʝ 10% ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʨʝʞʠʤʦʤ 

ʩʪʨʦʛʦʡ ʦʭʨʘʥʳ [8]. 

ɺʳʚʦʜ: ʉʨʘʚʥʝʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʷ ʚ ʤʘʩʰʪʘʙʘʭ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ 

ʤʦʜʝʣʷʭ ʂʘʟʘʭʩʪʘʥ, ʉʐɸ ʠ ɽʚʨʦʧʝʡʩʢʠʡ ʩʦʶʟ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʩʚʷʟʘʥʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʂʘʟʘʭʩʪʘʥ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʚ ʥʘʨʘʱʠʚʘʥʠʠ ʧʣʦʱʘʜʠ 

ʆʆʇʊ. ʆʜʥʘʢʦ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʜʦʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʦʰʝʜʰʠʭ ʧʦʣʥʦʮʝʥʥʳʝ PAME-

ʦʮʝʥʢʠ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʘʩʧʝʢʪʘʤ 

ʫʧʨʘʚʣʝʥʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ. ɺ ʉʐɸ ʰʠʨʦʢʦʝ ʢʘʪʝʛʦʨʠʘʣʴʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʦʭʨʘʥʳ, ʥʦ ʫʨʦʚʝʥʴ ʧʦʢʨʳʪʠʷ, ʩʭʦʞʠʡ ʩ ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ ʦʭʨʘʥʷʝʤʳʭ ʷʜʝʨ ʝʱʸ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʩʠʩʪʝʤʥʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ. 

ɽʚʨʦʧʝʡʩʢʘʷ ʩʝʪʴ ʆʆʇʊ Natura 2000 ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʬʦʨʤʘʣʴʥʦʛʦ 

ʦʭʚʘʪʘ, ʥʦ ʝʸ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʩʥʠʞʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʚʷʟʥʦʩʪʴ, ʯʪʦ ʠ ʦʧʨʝʜʝʣʠʣʦ 

ʧʦʩʪʘʥʦʚʢʫ ʙʦʣʝʝ ʘʤʙʠʮʠʦʟʥʳʭ ʮʝʣʝʡ ʚ ʨʘʤʢʘʭ ʉʪʨʘʪʝʛʠʠ ɽʉ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʜʦ 2030 

ʛʦʜʘ. 

2. ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʢʨʳʪʠʝ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ  

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʦʟʥʘʯʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʦʭʨʘʥʥʘʷ ʩʝʪʴ ʚʢʣʶʯʘʝʪ ʚʩʝ ʪʠʧʳ ʵʢʦʩʠʩʪʝʤ, 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠʣʠ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʦʥʘ ʜʦʣʞʥʘ ʟʘʱʠʱʘʪʴ; ʧʦʢʨʳʪʠʝ - ʩʢʦʣʴʢʦ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ 

ʦʙʲʝʢʪʦʚ ʦʭʚʘʯʝʥʦ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʦʪʨʘʞʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʧʦʣʥʦ ʩʝʪʴ ʆʆʇʊ 

ʦʭʚʘʪʳʚʘʝʪ ʩʫʱʝʩʪʚʫʶʱʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʦʩʠʩʪʝʤ, ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʚʠʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʘʥʳ 

ʠʣʠ ʨʝʛʠʦʥʘ.  

ʇʦʢʨʳʪʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʦʣʶ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʭʦʜʷʱʫʶʩʷ ʧʦʜ 

ʦʬʠʮʠʘʣʴʥʦʡ ʦʭʨʘʥʦʡ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʠʩʪʝʤʘ 

ʆʆʇʊ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʷʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʧʦ ʜʘʥʥʳʤ ʜʦʩʴʝ (Country Dossier) ʧʦ ʎʝʣʠ ɸʡʪʠ 11 ʂʦʥʚʝʥʮʠʠ ʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʩʫʭʦʧʫʪʥʳʝ ʆʆʇʊ ʦʭʚʘʪʳʚʘʶʪ ʦʢʦʣʦ 10 % ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, 

ʧʨʠ ʵʪʦʤ ʜʦʣʷ ʦʭʚʘʪʘ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʪʘʚʣʷʝʪ 31,7 %. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

76 ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʪʘʶʪʩʷ ʚʥʝ ʩʠʩʪʝʤʳ ʆʆʇʊ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʝʣʳ ʚ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ [1]. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʷʜ ʮʝʥʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʦʙʝʩʧʝʯʝʥʳ ʬʦʨʤʘʣʴʥʳʤʠ ʤʝʨʘʤʠ ʦʭʨʘʥʳ. 

ɺ ʉʐɸ ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʢʨʳʪʠʝ ʙʣʘʛʦʜʘʨʷ ʢʨʫʧʥʳʤ 

ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʘʨʢʘʤ, ʬʝʜʝʨʘʣʴʥʳʤ ʨʝʟʝʨʚʘʪʘʤ ʠ ʧʨʠʨʦʜʥʳʤ ʤʦʥʫʤʝʥʪʘʤ ʩʠʩʪʝʤʘ ʆʆʇʊ ʚ 

ʉʐɸ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʥʝʧʦʣʥʦʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʨʝʛʠʦʥʘʭ ʩ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʪʦʛʜʘ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʝ ʠ 



157 
 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʙʦʛʘʪʳʝ ʪʝʨʨʠʪʦʨʠʠ ʥʝʨʝʜʢʦ ʦʩʪʘʶʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʯʘʩʪʥʦʛʦ ʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʳ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʟʤʝʱʝʥʠʝ ʆʆʇʊ ʚ ʉʐɸ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʶʪ [11]. 

ɺ ʩʪʨʘʥʘʭ ɽʉ ʠʤʝʝʪʩʷ 27 ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʩʫʰʝ, ʠ ʦʥʠ ʧʦʢʨʳʚʘʶʪ ʚ ʩʨʝʜʥʝʤ 

25,7 % ʩʫʰʠ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʩʝʪʴ Natura 2000, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʘʷʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 18 % ʪʝʨʨʠʪʦʨʠʠ ʩʫʰʠ ʠ ʦʢʦʣʦ 9 % ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʢʨʳʪʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʝʪʴ ʦʩʪʘʸʪʩʷ 

ʯʘʩʪʠʯʥʦ ʥʝʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ: ʨʷʜ ʚʠʜʦʚ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʤʦʨʩʢʠʭ ʠ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ, ʦʩʪʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʭʚʘʯʝʥʳ [12]. ʕʬʬʝʢʪʠʚʥʦʩʪʴ Natura 2000 

ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʩʪʨʘʥ-ʯʣʝʥʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʦʭʚʘʪʘ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʚʷʟʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ [6,9]. 

ʇʦʢʨʳʪʠʝ ʩʝʪʠ ʆʆʇʊ ʚ ʩʪʨʘʥʘʭ ɽʉ ʚʳʰʝ, ʯʝʤ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʣʫʯʰʝ, 

ʯʝʤ ʫ ʤʥʦʛʠʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ, ʚʩʸ ʝʱʸ ʠʤʝʶʪʩʷ ʧʨʦʙʝʣʳ ʢʘʢ ʧʦ ʚʠʜʘʤ, ʪʘʢ ʠ ʧʦ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ, ʦʩʦʙʝʥʥʦ ʤʦʨʩʢʠʤ. 

ɺʳʚʦʜ: ʂʘʟʘʭʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʜʦʣʝʡ ʦʭʨʘʥʷʝʤʳʭ ʟʝʤʝʣʴ, 

ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʪʘʸʪʩʷ ʥʝʦʭʚʘʯʝʥʥʦʡ, 

ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʙʝʣʳ ʚ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʩʝʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʸ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʩ ʫʯʸʪʦʤ ʧʨʠʦʨʠʪʝʪʥʳʭ ʵʢʦʩʠʩʪʝʤ. ɺ ʉʐɸ ʚʳʩʦʢʘʷ ʧʣʦʱʘʜʴ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝ ʚʩʝʛʜʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʫʷʟʚʠʤʳʝ ʟʦʥʳ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʳʪʳʚʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʚʥʝ ʩʝʪʠ 

ʆʆʇʊ. ɺ ɽʉ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʩʨʝʜʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʫʨʦʚʝʥʴ ʧʦʢʨʳʪʠʷ 

ʠ ʨʘʟʚʠʪʫʶ ʥʦʨʤʘʪʠʚʥʫʶ ʙʘʟʫ, ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʦʙʝʣʳ ʚ ʦʭʨʘʥʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʤʦʨʩʢʠʭ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʚʘʞʥʦʩʪʴ 

ʧʦʚʳʰʝʥʠʷ ʩʚʷʟʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʝʪʠ Natura 2000. 

3. ʋʧʨʘʚʣʝʥʠʝ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ  

ɺ ʂʘʟʘʭʩʪʘʥʝ ʜʦʣʷ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʡ ʆʆʇʊ ʩ ʟʘʚʝʨʰʸʥʥʳʤʠ PAME-ʦʮʝʥʢʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 9,7 % (26 578 ʢʤĮ). ʏʠʩʣʝʥʥʦ ʵʪʦ 19 ʆʆʇʊ ʠʟ 127, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ 

WDPA (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 14.8 % ʧʦ ʯʠʩʣʫ ʦʙʲʝʢʪʦʚ) [1]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʧʦʣʥʳʡ ʦʭʚʘʪ 

PAME-ʦʮʝʥʢʘʤʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʦʮʝʥʢʠ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʉʦʝʜʠʥʸʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʦʪʯʸʪ ʧʦ ʦʮʝʥʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ 

ʩʪʨʘʥʝ ʜʝʡʩʪʚʫʝʪ ʨʘʟʚʠʪʘʷ ʩʠʩʪʝʤʘ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚʢʣʶʯʘʶʱʘʷ State of the 

Parks Reports (SOPR), Visitor Use Management Framework (VUMF), Refuge Annual Performance 

Reports ʠ NOAA MPA Framework, ʧʨʠʤʝʥʷʝʤʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʉʣʫʞʙʦʡ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ, ʉʣʫʞʙʦʡ ʨʳʙʦʣʦʚʩʪʚʘ ʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ɸʜʤʠʥʠʩʪʨʘʮʠʝʡ ʦʢʝʘʥʠʯʝʩʢʠʭ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʝʛʫʣʷʨʥʳʡ 

ʠ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʙʘʟʦʚʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ METT ʠ RAPPAM, ʦʜʥʘʢʦ ʦʩʪʘʶʪʩʷ ʤʝʥʝʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʥʘ 

ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ [7]. 

ʉʠʩʪʝʤʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʉʦʶʟʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʩʝʪʠ ʆʆʇʊ 

Natura 2000, ʩʦʟʜʘʥʥʦʡ ʚ ʨʘʤʢʘʭ ɼʠʨʝʢʪʠʚ «ʆ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʜʠʢʦʡ 

ʬʘʫʥʳ ʠ ʬʣʦʨʳè (Habitats Directive) ʠ çʆ ʩʦʭʨʘʥʝʥʠʠ ʜʠʢʠʭ ʧʪʠʮè (Birds Directive).  

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʷʤʠ Natura 2000 ʚ ɽʉ ʧʨʠʤʝʥʷʶʪʩʷ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʙʣʠʟʢʠʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʧʦʜʭʦʜʫ PAME. ʊʘʢ, ʧʨʦʝʢʪ çEvaluation of the 

Management Effectiveness of Natura 2000 Sites» (ETC/BD) ʥʘʧʨʘʚʣʝʥ ʥʘ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʦʣʠ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʤʘʩʰʪʘʙ ʩʝʪʠ Natura 2000, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʯʘʩʪʢʦʚ ʚʩʸ ʝʱʸ ʥʝ ʦʭʚʘʯʝʥʘ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʦʮʝʥʢʘʤʠ PAME. ʉʦʛʣʘʩʥʦ ʦʪʯʸʪʘʤ European Environmental Agency (EEA) ʜʣʷ 

ʛʦʩʫʜʘʨʩʪʚ-ʯʣʝʥʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʚʳʰʝʥʠʷ ʩʠʩʪʝʤʥʦʩʪʠ ʠ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʦʮʝʥʦʢ, ʚʢʣʶʯʘʷ ʫʥʠʬʠʢʘʮʠʶ ʢʨʠʪʝʨʠʝʚ ʠ ʚʥʝʜʨʝʥʠʝ 

ʩʪʘʥʜʘʨʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ [9,10]. 
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ɺʳʚʦʜ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ PAME-ʦʮʝʥʢʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʢʘʯʝʩʪʚʘ ʩʝʪʠ 

ʆʆʇʊ. ʋʧʨʘʚʣʝʥʠʝ ʆʆʇʊ ʚ ɽʉ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʨʦʤ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʥʦʨʤʘʪʠʚʥʦ-

ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʦʢʨʳʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʨʘʟʚʠʪʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ. 

ʆʜʥʘʢʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʭʨʘʥʘ ʩʪʘʣʘ ʥʝ ʧʨʦʩʪʦ çʦʭʨʘʥʷʝʤʦʡ ʧʣʦʱʘʜʴʶè, ʘ ʨʝʘʣʴʥʦ 

ʩʦʭʨʘʥʷʶʱʠʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪʨʝʙʫʝʪʩʷ ʫʩʠʣʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʦʮʝʥʢʠ 

(PAME), ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʪʯʸʪʥʦʩʪʠ. 

4. ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ɺ ʂʘʟʘʭʩʪʘʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ 

ʚ ʩʬʝʨʫ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʦʪʯʸʪʘʤ BIOFIN/UNDP, ʦʙʲʸʤ ʙʶʜʞʝʪʘ 

ʫʚʝʣʠʯʠʣʩʷ ʜʦ ʧʨʠʤʝʨʥʦ 70,3 ʤʣʥ ʜʦʣʣ. ʉʐɸ ʚ 2023 ʛ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʨʝʜʩʪʚ ʦʩʪʘʸʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦʡ, ʯʪʦ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʠʭ ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʝʞʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʮʠʝʡ 

[3].  

ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ çʆʙ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʘʪʝʛʦʨʠʠ ʆʆʇʊ, ʨʝʞʠʤʳ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʦʣʥʦʤʦʯʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʆʆʇʊ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʩʪʘʪʴʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʨʝʟʝʨʚʘʪʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʥʘʫʯʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʠʥʩʪʠʪʫʪʳ, ʪʘʢʠʝ ʢʘʢ ɻʣʦʙʘʣʴʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥʜ (GEF), 

ʇʨʦʛʨʘʤʤʫ ʨʘʟʚʠʪʠʷ ʆʆʅ (ʇʈʆʆʅ), ʠʥʠʮʠʘʪʠʚʳ ɽʉ ʠ ʜʨʫʛʠʝ ʜʦʥʦʨʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʢʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʬʝʜʝʨʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʶʜʞʝʪʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʛʨʘʥʪʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʠ ʜʦʙʨʦʚʦʣʴʥʳʭ ʠʥʠʮʠʘʪʠʚ. ʋʧʨʘʚʣʝʥʠʝ ʦʭʨʘʥʷʝʤʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʬʝʜʝʨʘʣʴʥʳʤʠ ʘʛʝʥʪʩʪʚʘʤʠ (ʥʘʧʨʠʤʝʨ, NPS, USFWS, 

USFS). ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʨʘʥʪʳ, ʧʘʨʪʥʸʨʩʪʚʘ ʩ ʯʘʩʪʥʳʤ ʩʝʢʪʦʨʦʤ ʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʨʷʜ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʝʬʠʮʠʪʦʤ 

ʢʘʧʠʪʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʦʭʨʘʥʷʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʝʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ Natura 2000 ʚ ɽʉ ʪʨʝʙʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ ú10,2 ʤʠʣʣʠʘʨʜʘ ʚ ʛʦʜ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʦʭʨʘʥʳ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʩʝʪʠ [9]. 

ʋʧʨʘʚʣʝʥʠʝ ʆʆʇʊ ʚ ʩʪʨʘʥʘʭ ɽʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʥʦ ʧʨʠ ʵʪʦʤ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʜʠʨʝʢʪʠʚʘʤʠ (Birds Directive, Habitats Directive), ʢʦʪʦʨʳʝ ʦʙʷʟʫʶʪ ʩʪʨʘʥʳ 

ʦʪʯʠʪʳʚʘʪʴʩʷ ʦ ʩʦʩʪʦʷʥʠʠ ʚʠʜʦʚ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʜʠʨʝʢʪʠʚʘʤ, ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʛʨʘʮʠʷ ʦʭʨʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʙʦʣʝʝ ʰʠʨʦʢʫʶ çʟʝʣʸʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫè (Green 

Infrastructure, GI), ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʢʦʨʠʜʦʨʦʚ ʠ ʩʚʷʟʥʦʩʪʠ (Trans-European Nature 

Network) ʢʘʢ ʯʘʩʪʴ ʩʪʨʘʪʝʛʠʠ ɽʉ ʧʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ [9]. 

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʟʘ ʩʯʸʪ ʩʦʯʝʪʘʥʠʷ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ 

ʠʛʨʘʝʪ ʤʝʭʘʥʠʟʤ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʨʦʝʢʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʩʚʷʟʥʦʩʪʠ.  

ɺʳʚʦʜ: ʉʨʘʚʥʝʥʠʝ ʤʦʜʝʣʝʡ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʉʐɸ 

ʠ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʦʶʟʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʦʙʲʸʤʦʚ ʚʳʜʝʣʷʝʤʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʦʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠ ʢʦʦʨʜʠʥʘʮʠʠ. ʂʘʟʘʭʩʪʘʥ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʟʠʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʙʶʜʞʝʪʘ. ʆʜʥʘʢʦ, 

ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʥʚʝʩʪʠʮʠʡ. ɺ ʉʐɸ ʤʥʦʛʦʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʬʠʥʘʥʩʦʚʫʶ ʛʠʙʢʦʩʪʴ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʥʝ ʫʩʪʨʘʥʷʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʨʘʟʨʳʚʳ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʥʝʭʚʘʪʢʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ 
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ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ. ɽʚʨʦʧʝʡʩʢʠʡ ʉʦʶʟ ʚʳʜʝʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ 

ʧʦʜʭʦʜʦʤ, ʛʜʝ ʩʦʯʝʪʘʥʠʝ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʣʛʦʩʨʦʯʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʨʦʝʢʪʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʵʢʦʩʠʩʪʝʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʜʦ 30,9 ʤʣʥ ʛʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪʝ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʆʜʥʘʢʦ, ʩʘʤ ʧʦ ʩʝʙʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʣʦʱʘʜʝʡ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʝʟ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ ʠ ʦʭʚʘʪʘ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (KBA) [5,6]. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ (PAME) ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʛʦʪʦʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ ʆʆʇʊ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ. ʅʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʭʚʘʪʘ PAME-ʦʮʝʥʢʘʤʠ (ʦʢʦʣʦ 9,7 % ʦʪ ʯʠʩʣʘ ʆʆʇʊ ʂʘʟʘʭʩʪʘʥʘ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʝʣʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʝ PAME-ʦʮʝʥʢʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʜʝʡʩʪʚʠʡ [6,8]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʆʆʇʊ, ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ PAME, ʩʚʷʟʥʦʩʪʠ ʠ ʦʭʚʘʪʫ KBA ʧʦʜʯʸʨʢʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʧʫʣʷʮʠʡ 

ʢʨʫʧʥʳʭ ʠ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ. ɺ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʚ ʉʐɸ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ 

ʢʨʫʧʥʳʭ ʷʜʝʨ ʦʭʨʘʥʳ, ʘ ʚ ɽʉ ʙʣʘʛʦʜʘʨʷ ʧʣʦʪʥʦʡ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ (Natura 2000), ʂʘʟʘʭʩʪʘʥʫ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʫ ʤʝʞʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ ʙʫʬʝʨʥʳʭ 

ʟʦʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʘʥʥʦʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʠ ʦʙʱʝʩʪʚʝʥʥʘʷ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʦʩʪʘʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ. ʆʧʳʪ ʉʐɸ ʠ 

ɽʉ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ ʨʳʥʦʯʥʳʤʠ 

ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʠʥʠʮʠʘʪʠʚʘʤʠ ʬʦʨʤʠʨʫʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʤʦʜʝʣʴ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʂʘʟʘʭʩʪʘʥʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʩʠʣʠʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ, ʬʠʥʘʥʩʦʚʳʝ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʝʸ ʨʘʟʚʠʪʠʷ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʧʨʘʢʪʠʢʫ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʦʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ (PAME), ʚʢʣʶʯʘʷ ʠʥʩʪʨʫʤʝʥʪʳ GD-PAME, METT ʠ IMET, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʠʥʪʝʛʨʘʮʠʝʡ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʤʝʭʘʥʠʟʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʢʘʜʨʦʚʦʡ 

ʧʦʜʜʝʨʞʢʠ. ʇʨʦʚʝʜʝʥʠʝ PAME-ʦʮʝʥʦʢ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʪʯʸʪʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʆʆʇʊ [4]. 

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʚʥʝʜʨʠʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʪʨʘʪʝʛʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʚʷʟʥʦʩʪʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʢʣʶʯʝʚʳʭ ʤʠʛʨʘʮʠʦʥʥʳʭ ʢʦʨʠʜʦʨʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʫʬʝʨʥʳʭ ʟʦʥ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ GIS-ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ. 

ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʦʣʞʥʘ ʩʪʘʪʴ ʦʭʨʘʥʘ ʢʣʶʯʝʚʳʭ ʦʙʣʘʩʪʝʡ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ (KBA), ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʠʥʘʥʩʦʚʳʭ, ʧʨʘʚʦʚʳʭ ʠ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʵʥʜʝʤʠʯʥʳʭ, ʨʝʜʢʠʭ ʠ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ 

ʨʘʟʚʠʚʘʪʴ ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʤʝʭʘʥʠʟʤʳ, ʚʢʣʶʯʘʷ ʵʢʦʩʝʨʚʠʩʥʳʝ ʧʣʘʪʝʞʠ, 

ʚʟʠʤʘʥʠʝ ʧʣʘʪʳ ʟʘ ʵʢʦʪʫʨʠʟʤ, ʧʨʠʚʣʝʯʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʘʥʪʦʚ, ʫʯʘʩʪʠʝ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ 

ʠ ʠʥʩʪʨʫʤʝʥʪʳ çʟʝʣʸʥʦʛʦè ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʝʣʸʥʳʝ ʦʙʣʠʛʘʮʠʠ. 
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ʊʘʢʞʝ, ʩʣʝʜʫʝʪ ʫʩʠʣʠʪʴ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʨʝʰʝʥʠʡ ʠ ʢʘʜʨʦʚʳʡ ʧʦʪʝʥʮʠʘʣ ʦʪʨʘʩʣʠ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʮʝʥʪʨʦʚ ʧʨʠ 

ʢʨʫʧʥʳʭ ʆʆʇʊ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʥʘʫʯʥʳʤʠ 

ʠʥʩʪʠʪʫʪʘʤʠ ʧʦ ʤʦʜʝʣʠ, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʤʦʡ ʚ ʉʐɸ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʪʴ ʆʆʇʊ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʵʣʝʤʝʥʪ 

ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʠʥʪʝʛʨʘʮʠʶ ʟʘʜʘʯ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʚ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʜʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʤʝʨ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʦʩʪʘʶʪʩʷ ʙʘʟʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʜʥʘʢʦ, ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʧʣʦʱʘʜʴʶ ʦʭʚʘʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʨʦʚʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ, ʩʪʝʧʝʥʴʶ ʧʨʠʦʨʠʪʝʟʘʮʠʠ ʦʭʨʘʥʷʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʘʣʠʯʠʝʤ 

ʫʩʪʦʡʯʠʚʳʭ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʟʣʠʯʥʳʝ 

ʤʦʜʝʣʠ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ. ɺ ʉʐɸ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʨʫʧʥʳʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʷʜʨʘ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʪʦʛʜʘ ʢʘʢ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʦʶʟʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʥʦʨʤʘʪʠʚʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʩʝʪʝʚʦʡ ʩʪʨʫʢʪʫʨʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʴ ʠ ʩʚʷʟʥʦʩʪʴ, ʥʦ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʱʝʡ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ ʠʤʧʣʝʤʝʥʪʘʮʠʠ. 

ʂʘʟʘʭʩʪʘʥ ʜʦʙʠʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʠ ʆʆʇʊ. ʆʜʥʘʢʦ, ʜʣʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʪʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʚ ʠʟʤʝʨʠʤʳʡ ʚʢʣʘʜ ʚ ʩʦʭʨʘʥʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʫʩʠʣʝʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ PAME-ʦʮʝʥʦʢ, ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤ ʫʨʦʚʥʝ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʙʘʟʳ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʤʝʨ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʫʢʨʝʧʠʪʴ ʠʭ ʨʦʣʴ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʥʘʨʘʩʪʘʶʱʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ. 
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ʦʨʥʘʣʘʩϨʘʥ "ʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡ" ɾʐʉ ʢϸʩʽʧʦʨʥʳʥʳϬ ϨʦʨʰʘϤʘʥ ʦʨʪʘϤʘ ϸʩʝʨʽ ʤʝʥ ʦʥʜʘϤʳ 

ʙʠʦʘʣʫʘʥʪϮʨʣʽʣʽʢʪʝʨ ʤʝʥ ʦʣʘʨʜʳ ʩʘϨʪʘʫʜʳϬ ʤʘϬʳʟʜʳʣʳϤʳ ʪʫʨʘʣʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. 

ɸʪʘʣʤʳʰ ʢϸʩʽʧʦʨʳʥ ʤʝʥ ʩʝʣʠʪʝʙʪʽ ʘʡʤʘϨ ʘʨʘʩʳʥʜʘϤʳ ʩʘʥʠʪʘʨʣʳϨ ϨʦʨϤʘʫ ʙʝʣʜʝʤʽ ʙʦʡʳʥʰʘ 

ʘϤʘʰ ʦʪʳʨϤʳʟʫʜʘ ʪϰʨϤʳʥ ʘʫʜʘʥʜʘϤʳ ʪʘʙʠϤʠ ʨʝʩʫʨʩʪʘʨ ʤʝʥ ʙʠʦʘʣʫʘʥ ʪϮʨʣʝʨʜʽϬ ʩʘϨʪʘʣʫʳʥʘ 

ʳϨʧʘʣ ʝʪʫ ʞʦʣʜʘʨʳ ʪʘʣʜʘʥʘʜʳ. 

ʊװʡʽʥ ʩᴇʟʜʝʨ: ʩʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʙʝʣʜʝʤʽ, ᴇʥʜʽʨʽʩʪʽʢ ʘʫʜʘʥ, ʩʝʣʠʪʝʙʪʽ ʘʡʤʘץ, 

ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ, ʪײʨʘץʪʳ ʜʘʤʫ. 

 

ʂʽʨʽʩʧʝ. 

"ʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡ" ɾʐʉ ʢᴅʩʽʧʦʨʥʳ ɿʘʨʝʯʥʳʡ ʘʫʳʣʳʥʜʘ ʘʫʘ ʩʘʧʘʩʳʥʘ ץʘʨʘʡ 

ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʘʡʤʘץʪʘʨ ʤʝʥ ʘʚʪʦʤʦʙʠʣʴ ʞʦʣʜʘʨʳʥʘ ʞʘץʳʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʘʫʘʥʳש ʣʘʩʪʘʥʫ 

ʜʝשʛʝʡʽ ʞʦסʘʨʳ, ᴅʩʽʨʝʩʝ ץʘʨʙʘʣʘʩ ʫʘץʳʪʪʘ ʘʫʘ ʣʘʩʪʘʥʫʳ ʙʘʡץʘʣʘʜʳ. ɾʘʩʳʣ ʘʡʤʘץʪʘʨ ʙʦʡʳʥʰʘ: 

ʩʘʷʙʘץʪʘʨ ʤʝʥ ʩʢʚʝʨʣʝʨʜʽש ʙʦʣʫʳ ʤʠʢʨʦʢʣʠʤʘʪʪʳש ʞʘץʩʘʨʫʳʥʘ ʳץʧʘʣ ʝʪʝʜʽ ʞᴅʥʝ ʪײʨסʳʥʜʘʨסʘ 

ʘʰʳץ ʘʫʘʜʘ ʜʝʤʘʣʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʀʥʬʨʘײץʨʳʣʳʤסʘ ʩᴅʡʢʝʩ, ʜʘʤʳסʘʥ ʠʥʬʨʘײץʨʳʣʳʤ, 

ʩʦʥʳש ʽʰʽʥʜʝ ʜװʢʝʥʜʝʨ ʤʝʥ ץʦסʘʤʜʳץ ʢᴇʣʽʢʪʝʨ ʢװʥʜʝʣʽʢʪʽ ᴇʤʽʨʜʽ ʞʝשʽʣʜʝʪʝʜʽ, ʙʽʨʘץ ʩʦʥʳʤʝʥ 

ʙʽʨʛʝ ʰʫ ʤʝʥ ʣʘʩʪʘʥʫʜʳש ʞʦסʘʨʳʣʘʫʳʥʘ ʳץʧʘʣ ʝʪʫ ʞʘסʜʘʡʣʘʨʳ ʢʝʟʜʝʩʝʜʽ.  

ɹʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. 

ʌʣʦʨʘʥʳש ᴅʨʪװʨʣʽʣʽʛʽ ᴇʩʽʤʜʽʢʪʝʨ ʪʘʢʩʦʥʦʤʠʷʩʳʥʳש ᴅʨ ʪװʨʣʽ ʪʘʢʩʦʥʜʘʨʳʥʳײץ שʨʘʤʳ ʤʝʥ 

ʩʘʥʳ ʙʦʡʳʥʰʘ (ʢʝʡʙʽʨ ʛװʣʜʽ ᴇʩʽʤʜʽʢʪʝʨʜʽ11 ש ʤʳש ʪװʨʽ ʙʘʨ), ʩʦʥʜʘʡ-ʘץ ʛʝʦʛʨʘʬʠʷʩʳ ʙʦʡʳʥʰʘ, 

ʘʪʘʧ ʘʡʪץʘʥʜʘ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʘʡʤʘץʪʘʨ ʤʝʥ ʙʠʽʢʪʽʢ ʙʝʣʜʝʫʣʝʨʽ ʙʦʡʳʥʰʘ ʘʥʳץʪʘʣʘʜʳ. 

ʎʝʤʝʥʪ-ʛʠʧʩ ᴇʥʝʨʢᴅʩʽʙʽʥʜʝ ʰʳסʘʨʳʥʜʳʣʘʨ ᴇʥʜʽʨʽʩʪʽש ᴅʨʪװʨʣʽ ʢʝʟʝשʜʝʨʽʥʜʝ, ʤʳʩʘʣʳ, 

ʰʠʢʽʟʘʪʪʳ ᴇʥʜʽʨʫ, ʦʥʳ ᴇשʜʝʫ, ʢװʡʜʽʨʫ ʞᴅʥʝ ץʘʧʪʘʫ ʢʝʟʽʥʜʝ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɻʠʧʩ ʘʰʳץ 

 .ʪʘʡ ʢᴇʟʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳץʘʡʪʘʨʣʳ שʘʨʳʥʜʳʣʘʨʳʥʳסʰʳ שʦʡʤʘʣʘʨʳ ʰʘץ

ɸ.ɺ. ɸʟʘʨʦʚ ʞᴅʥʝ ʦʥʳש ʙʘʩץʘ ʜʘ 2016 ʞʳʣסʳ ʟʝʨʪʪʝʫʣʝʨʽ ʰʘש ʙᴇʣʰʝʢʪʝʨʽʥʽש ʜʠʘʤʝʪʨʽ 

105 ʤʢʤ-ʛʝ ʜʝʡʽʥʛʽ ʙᴇʣʽʢʪʝʨʽ ʞʝʣʤʝʥ ʙʝʣʩʝʥʜʽ ʪʘʨʘʣʘʪʳʥʳʥ ʘʥʳץʪʘʜʳ, ʙײʣ ʢᴅʩʽʧʦʨʳʥʥʳש 

ʩʘʥʠʪʘʨʣʳץ-ץʦʨסʘʫ ʘʡʤʘסʳʥʜʘסʳ ʘʫʘʥʳש ʣʘʩʪʘʥʫʳʥ ʘʨʪʪʳʨʘʜʳ. ɾʝʣʜʽש ʞʳʣʜʘʤʜʳסʳ 6 ʤ/ʩ-

ʪʘʥ ʘʩץʘʥ ʞʘסʜʘʡʜʘ, ʰʘש ʙᴇʣʰʝʢʪʝʨʽ ʙʽʨʥʝʰʝ ʢʠʣʦʤʝʪʨ ʨʘʜʠʫʩʪʘ ץʘʨץʳʥʜʳ ʪװʨʜʝ ʰᴇʛʽʧ, 

ʩʘʥʠʪʘʨʣʳץ ʘʡʤʘװ ץʰʽʥ ץʦʩʳʤʰʘ ץʘʫʽʧ ʪʫʜʳʨʘʜʳ [1]. 

ʉʦʥʜʘʡ-ʘץ, ʛʠʧʩ ʪʘʩʳʥ ʢװʡʜʽʨʫ ʞᴅʥʝ ʦʪʳʥ ʧʨʦʮʝʩʪʝʨʽ ʢʝʟʽʥʜʝ ʢװʢʽʨʪ ʦʢʩʠʜʪʝʨʽ (SO ) ʤʝʥ 

ʘʟʦʪ ʦʢʩʠʜʪʝʨʽʥʽש (NO ) ʰʳסʘʨʳʥʜʳʣʘʨʳ ʙʘʡץʘʣʘʜʳ. ɹײʣ ʟʘʪʪʘʨ ʘʫʘʥʳש ʩʘʧʘʩʳʥ ʥʘʰʘʨʣʘʪʳʧ 

 ʡʝʣʝʨʛʝװʣ ᴇʟ ʢʝʟʝʛʽʥʜʝ ʵʢʦʞײʧʘʣ ʝʪʝʜʽ, ʙץʟʽʣʫʽʥʝ ʳװʪ שʳʣ ʞʘʫʳʥ-ʰʘʰʳʥʥʳץʳʰץ ,ʦʡʤʘʡץ ʘʥʘץ

 .ʦʩʳʤʰʘ ᴅʩʝʨ ʝʪʝʜʽ [2]ץ

ʇ.ʈʝʥʬʦʨʟ  ʞᴅʥʝ ʦʥʳ2012 ש ʞʳʣסʳ ʟʝʨʪʪʝʫʣʝʨʽ ɺʝʥʛʨʠʷʜʘסʳ ɸʡʢʘ ʘʧʘʪʳ ʤʳʩʘʣʳʥʜʘ 

ʛʠʧʩ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ װʰʽʥ ץʘʣʘʡ ʧʘʡʜʘʣʘʥʳʣʘʪʳʥʳʥ ʢᴇʨʩʝʪʪʽ. 

ɻʠʧʝʨʩʽʣʪʽʣʽ ץʘʣʜʳץʪʘʨ ʞʘסʜʘʡʳʥʜʘ ʛʠʧʩ ץʦʩʫ ʢʘʨʙʦʥʘʪʪʘʨʜʳש ʪװʟʽʣʫʽʥʝ ʳץʧʘʣ ʝʪʝʜʽ, ʙײʣ 

ʦʨʪʘʥʳש ʨʅ ʜʝשʛʝʡʽʥ ʪᴇʤʝʥʜʝʪʽʧ, ʢᴇʤʽʨץʳʰץʳʣ ʛʘʟʳʥ ʙʘʡʣʘʥʳʩʪʳʨʘʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ 

ʢʘʨʙʦʥʘʪʪʘʨʜʘסʳ ʢᴇʤʽʨʪʝʢʪʽס-% 36 שʘ ʜʝʡʽʥʛʽ װʣʝʩʽ ʘʪʤʦʩʬʝʨʘʣʳץ CO-ʤʝʥ ʙʘʡʣʘʥʳʩץʘʥʳʥ 

ʢᴇʨʩʝʪʪʽ. ɹײʣ ʢᴅʩʽʧʦʨʳʥʥʳש ʢᴇʤʽʨʪʝʛʽ ʽʟʽʥ ʘʟʘʡʪʳʧ, ʫʣʳ ʟʘʪʪʘʨʜʳש ʤʠʛʨʘʮʠʷʩʳ ץʘʫʧʽʥ 

ʪᴇʤʝʥʜʝʪʝʜʽ [3]. 

ɼɼױ ʥײʩץʘʫʣʳץʪʘʨʳ ʘʫʘʜʘסʳ ץʘʪʪʳ ʙᴇʣʰʝʢʪʝʨʜʽש (PM10 ʞᴅʥʝ PM2.5) ʨץײʩʘʪ ʝʪʽʣʛʝʥ 

ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥ, ʩʦʥʜʘʡ-ʘץ SO  ʞᴅʥʝ NO  ʩʠʷץʪʳ ʛʘʟ ʪᴅʨʽʟʜʽ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨסʘ ʘʨʥʘʣסʘʥ 
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ʰʝʢʪʝʨʜʽ ʙʝʣʛʽʣʝʡʜʽ. ʄʳʩʘʣʳ, PM10 ʙᴇʣʰʝʢʪʝʨʽʥʽש ʪᴅʫʣʽʢʪʽʢ ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

50 ʤʢʛ/ʤį ײץʨʘʡʜʳ. ʄײʥʜʘʡ ʥʦʨʤʘʪʠʚʪʝʨ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘʥ ʩװʟʛʽʣʝʫ ʞᴅʥʝ ʤʦʥʠʪʦʨʠʥʛ 

ʞװʡʝʣʝʨʽʥ ʝʥʛʽʟʫʜʽ ʪʘʣʘʧ ʝʪʝʜʽ. 

ᴆʥʝʨʢᴅʩʽʧʪʽʢ ʢᴅʩʽʧʦʨʳʥʜʘʨʜʘ ʰʘש ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫ װʰʽʥ ʟʘʤʘʥʘʫʠ ʰʘש 

 ʳʰʪʘʨסʥʜʳʨײʪ ץʟʛʽʣʝʨ ʤʝʥ ʵʣʝʢʪʨʦʩʪʘʪʠʢʘʣʳװʡʝʣʝʨ, ʤʳʩʘʣʳ, ʤʘʪʘʣʳ ʩװʩʪʘʡʪʳʥ ʞײ

 ʘסʩʪʘʫײ ʘ ʜʝʡʽʥʛʽ ʙᴇʣʽʛʽʥס-% 99 שʘʪʪʳ ʙᴇʣʰʝʢʪʝʨʜʽץ ʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨײʦʣʜʘʥʳʣʘʜʳ. ɹץ

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ, ʙײʣ ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʘʡʪʘʨʣʳץʪʘʡ ʪᴇʤʝʥʜʝʪʝʜʽ [4]. 

ɻʠʧʩ ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ʙʝʡʪʘʨʘʧʪʘʥʜʳʨʫ װʰʽʥ ʙʝʣʩʝʥʜʽ ʪװʨʜʝ ץʦʣʜʘʥʳʣʘʜʳ. 

ɺʝʥʛʨʠʷʜʘסʳ Aʡʢʘ ʤʳʩʘʣʳʥʜʘ ʛʠʧʩ, ʘʨʩʝʥ, ʭʨʦʤ ʞᴅʥʝ ʤʘʨʛʘʥʝʮʪʽש ʰᴇʛʫʽʥʝ, ʩʦʥʜʘʡ-ʘץ ʫʣʳ 

ʟʘʪʪʘʨʜʳש ʤʠʛʨʘʮʠʷʩʳʥ ʘʟʘʡʪʫסʘ ʳץʧʘʣ ʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʢʘʨʙʦʥʘʪʪʘʨʜʳש ʪװʟʽʣʫʽ ʘʨץʳʣʳ 

ʢᴇʤʽʨʪʝʢʪʽ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʢᴇʤʝʢʪʝʩʪʽ, ʙײʣ ʪʝʭʥʦʣʦʛʠʷʥʳ CO  ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫ װʰʽʥ 

ʧʝʨʩʧʝʢʪʠʚʪʽ ʝʪʝʜʽ. 

 ץʜʘʨʣʘʤʘʣʳסʪʳ ʙʘץʳ ʢᴅʩʽʧʦʨʳʥʜʘʨ AERMOD ʞᴅʥʝ CALPUFF ʩʠʷסʘʟʽʨʛʽ ʟʘʤʘʥפ

ʢʝʰʝʥʜʝʨʜʽ ʘʪʤʦʩʬʝʨʘסʘ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʪʘʨʘʣʫʳʥ ʤʦʜʝʣʴʜʝʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ɹײʣ 

ʣʘʩʪʘʥʫ ʘʡʤʘץʪʘʨʳʥ ʙʦʣʞʘʫסʘ ʞᴅʥʝ ᴅʩʝʨʜʽ ʘʟʘʡʪʫ ʰʘʨʘʣʘʨʳʥ ץʘʙʳʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ʐʘש ʤʝʥ ʛʘʟ ʰʳסʘʨʳʥʜʳʣʘʨʳʥ ʘʟʘʡʪʫ ʭʘʣʳץʪʳש ʜʝʥʩʘʫʣʳסʳ ʤʝʥ ʵʢʦʞװʡʝʣʝʨʜʽש 

ʞʘסʜʘʡʳʥʘ ʝʣʝʫʣʽ ᴅʩʝʨ ʝʪʝʜʽ. PM2,5 ʞᴅʥʝ PM10 ʰʳסʘʨʳʥʜʳʣʘʨʳ ʪʳʥʳʩ ʘʣʫ ʞװʡʝʩʽʥʽש 

ʘʫʨʫʣʘʨʳ ʞᴅʥʝ ʞװʨʝʢ-ץʘʥ ʪʘʤʳʨʣʘʨʳ ʘʫʨʫʣʘʨʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ɸʫʘʥʳש ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥʽש 

ʪᴇʤʝʥʜʝʫʽ ʭʘʣʳץʪʳש ᴇʤʽʨ ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʘʜʳ ʞᴅʥʝ ʵʢʦʞװʡʝʣʝʨʜʽץ שʘʣʧʳʥʘ ʢʝʣʫʽʥʝ ʳץʧʘʣ 

ʝʪʝʜʽ [5]. 

ɿʝʨʪʪʝʫʜʽש ʙʘʩʳʤ ʙᴇʣʽʛʽʥʜʝ ʘʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʥʳ ʵʢʦʣʦʛʠʷʣʳץ ʙʘסʘʣʘʫ ᴅʜʽʩʪʝʨʽ ʝʩʝʧʢʝ 

ʘʣʳʥʜʳ. ʄᴅʣʽʤʝʪʪʝʨ ʘʪʘʣʤʳʰ ᴇʥʜʽʨʽʩʪʽש ʥʦʨʤʘʪʠʚʪʽʢ-ץײץʳץʪʳץ ʙʘʟʘʣʘʨʳʥʘʥ ʘʣʳʥʜʳ.  

ɿʝʨʪʪʝʫʜʽש ʤʘץʩʘʪʳ ʪװʨʽʥʜʝ çʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡè ɾʐʉ-ʽ ʢᴅʩʽʧʦʨʥʳ 

ʰʳסʘʨʳʥʜʳʣʘʨʳʤʝʥ ʘʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʥʳש ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ʞᴅʥʝ ʦʣʘʨʜʳש ʪʝʨʽʩ 

ᴅʩʝʨʽʥ ʘʟʘʡʪʫ ʙʦʡʳʥʰʘ ײʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫ ץʘʨʘʩʪʳʨʳʣʜʳ.  

ʅʝʛʽʟʛʽ ʟʝʨʪʪʝʫ ʤʽʥʜʝʪʪʝʨʽʥʝ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ:  

1. ʂᴅʩʽʧʦʨʳʥʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʳʥ ʘʥʳץʪʘʫ װʰʽʥ, ץʘʣʘʥʳש ʙʠʦʘʣʫʘʥʪװʨʣʝʨʽʥʝ ʙʘסʘ 

ʙʝʨʫ.  

2. ɿʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʜʝʛʽ ʘʪʤʦʩʬʝʨʘʥʳש ʛʘʟ-ʰʘש ʰʳסʘʨʳʥʜʳʣʘʨʳʤʝʥ ʣʘʩʪʘʥʫʳʥʳש 

ʪʝʦʨʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʣʘʩʪʘʥʫʜʳש ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽʥ ʩʠʧʘʪʪʘʫ.  

1. ɾʘץʳʥ ʤʘשʜʘסʳ תʣʢʝʥ ɸʣʤʘʪʳ, ʂʘʤʝʥʢʘ, ɹײʨʳʥʜʘʡ ʢᴇʣʜʝʨʽ ʤʝʥ ᴇʟʝʥʜʝʨʽʥʽש 

ʞʘסʘʣʘʫʳʥʜʘסʳ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʜʘ ʞᴅʥʝ תʣʢʝʥ ɸʣʤʘʪʳ ʢʘʥʘʣʳʥʜʘ ʩʦʨʪʘשʜʳ ʛʘʣʦʬʠʪʪʽ 

ʞʘʨʪʳʣʘʡ ʙײʪʘʣʘʨ ʙʘʩʳʤ: ʩʘʨʩʘʟʘʥ, ʢᴇʢʧʝʢ, ץʦʪʳʨ ʢᴇʢʧʝʢ. 

ʂᴇʣʜʝʨʜʽש, ᴇʟʝʥʜʝʨʜʽש ʞʘסʘʣʘʫʣʘʨʳʥʜʘ ʞᴅʥʝ ʪᴇʤʝʥ ʞʝʨʣʝʨʜʝ ʘʟ ʤᴇʣʰʝʨʜʝ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʰʘʣסʳʥʜʳ ʪװʨʽ ʢʝʟʜʝʩʝʜʽ. ʐʘʣסʳʥʜʘʨʜʘ ץʘʤʳʩ, ʢᴇʧ ʰᴇʧʪʽ-ץʘʤʳʩ ʙʽʨʣʝʩʪʽʢʪʝʨʽ ʙʘʨ. ʐᴇʧʪʝʥ 

ʞʘʣʘץ שʳʟʳʣʤʠʷ, ʢᴅʜʽʤʛʽ ʘץ ʤʠʷ ʪʝʢʪʝʩʪʝʨ, ʩʦʨʪʘשʜʳ ʞʝʨʜʝ ᴇʩʝʪʽʥ ʞʫʩʘʥ, ʘץʩʦʨʘ , ʙʨʠʪʘʥʜʳץ 

ʘʥʜʳʟ ʙʘʨ. 

ɾʘʡʳʣʤʘʣʳ ʪʝʨʨʘʩʩʘʣʘʨʜʘ ʞʳʣʪʳʨ ʰʠ ʞᴅʥʝ ʞʽשʽʰʢʝ ץʠʷץ ץʘʫʳʤʜʘʩʪʳץʪʘʨʳ ʢʝש 

ʪʘʨʘʣסʘʥ. ʐʘʣסʳʥʜʘʨ ʘʨʘʩʳʥʜʘ ᴇʟʝʥʜʝʨʜʽש ʞʘʡʳʣʤʘʣʘʨʳʥʜʘ ʪʘʣʜʳש ʞʝʢʝ װʣʛʽʣʝʨʽ ʢʝʟʜʝʩʝʜʽ. 

ɸסʘʰʪʘʨʜʘʥ ץʘʨʘסʘʰ, ʰʝʛʽʨʰʽʥ, ʞʳʣʘʫʳץ ʪʘʣ, ʢᴅʜʽʤʛʽ ʝʤʝʥ ᴇʩʝʜʽ.  

 ʪʘʨʳʥʜʘ ʞᴅʥʝ ʝʣʜʽץʣʘʥʜʰʘʬʪʪʳ, ᴅʩʽʨʝʩʝ ʩʫʘʨʤʘʣʳ ʝʛʽʥʰʽʣʽʢ ʘʡʤʘ ץʩʪʘʥʜʳץʘʟʘפ

ʤʝʢʝʥʜʝʨʜʝ,  ץʘʣʳש ʙײʪʘץʪʳ ץʘʨʘסʘʰʪʘʨʩʳʟ ʝʣʝʩʪʝʪʫ ץʠʳʥ. ɹײʣ ʘסʘʰ ʪʝʟ ᴅʨʽ ʪװʨʣʽ ʪʦʧʳʨʘץʪʘ 

ᴇʩʝʜʽ, ײץʨסʘץʪʳץ ʧʝʥ ʪײʟʜʳʣʳץץʘ ʰʳʜʘʡʜʳ. פʘʨʘסʘʰ ʪʘʫʣʳ ʙʝʪʢʝʡʣʝʨʜʽ ʵʨʦʟʠʷʜʘʥ ץʦʨסʘʫ, 

ʩʫʘʨʫ ʢʘʥʘʣʜʘʨʳʥ ʥʳסʘʡʪʫ װʰʽʥ ʜʘʣʘʣʳץ ʦʨʤʘʥ ᴇʩʽʨʫʜʝ ץʦʣʜʘʥʳʣʘʜʳ. פʘʨʘסʘʰ ʘסʘʰ ᴇשʜʝʫ 

ᴇʥʝʨʢᴅʩʽʙʽ ʤʝʥ ײץʨʳʣʳʩʳʥʜʘ ץʦʣᴇʥʝʨ ʤʘʪʝʨʠʘʣʳ ʨʝʪʽʥʜʝ ʽʰʽʥʘʨʘ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʡʤʘץʪʳש ʢᴇʛʘʣʜʘʥʜʳʨʫ ʝʢʧʝʣʝʨʽʥʜʝ ʝʤʝʥ ʢʝש ʪʘʨʘʣסʘʥ. ɹײʣ ʞʳʣʳʩװʡʛʽʰ ʪװʨ, ʙʽʨʘץ 

ʢʝʡʜʝ 40 0C-ץʘ ʜʝʡʽʥʛʽ ʘʷʟסʘ ʰʳʜʘʡʜʳ. ɾʘʨʳץʩװʡʛʽʰ, ײץʨסʘץʰʳʣʳץץʘ ʞᴅʥʝ ʘʷʟסʘ ʞᴅʥʝ ʪײʟסʘ 

ʪᴇʟʽʤʜʽ. ʕʢʦʥʦʤʠʢʘʣʳץ ץʦʣʜʘʥʫ ʝʞʝʣʛʽ ʟʘʤʘʥʥʘʥ ʙʝʨʽ ʙʝʣʛʽʣʽ. ɽʤʝʥʥʽש ʝש ʢᴇʥʝ ץʦʣʜʘʥʳʣʫ ʘʷʩʳ 

 .ʘʰ ʞᴅʥʝ ʞʠᴃʘʟ ᴇʥʜʽʨʽʩʽ, ʢʝʤʝ ʞʘʩʘʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʨʳʣʳʩ, ʘײץ

ɹײʣ ʘʡʤʘץʪʳ ʢʝש ʘʫץʳʤʜʳ ʘʨʝʘʣʳ ʙʘʨ ʪʘʣ (ʞʳʣʘʫʳץ ʪʘʣ) ʘʣʳʧ ʞʘʪʳʨ. ʆʣ ᴅʨʪװʨʣʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘסʜʘʡʣʘʨʜʘ ᴇʩʝʜʽ. ʆʥʳ ʩʦʣʪװʩʪʽʢʪʝʥ ʞᴅʥʝ ᴇʟʝʥʜʝʨʜʽש ʞʘסʘʩʳʥʘʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. 

ʆʣʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ ʩʝʨʧʽʤʜʽʣʽʛʽʤʝʥ, ʞײʤʩʘץʪʳסʳʤʝʥ, ʞʝשʽʣ ʞᴅʥʝ ʠʢʝʤʜʽʣʽʛʽʤʝʥ 
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ʝʨʝʢʰʝʣʝʥʝʜʽ. ײפʨʳʣʳʩʪʘ, ʞʠᴃʘʟ ʞᴅʥʝ ʙᴇʰʢʝ ᴇʥʜʽʨʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʜʳ. ʊʘʣ ï ʢʠʽʟ װʡ 

ʙᴇʣʰʝʢʪʝʨʽʥ ʞʘʩʘʫ װʰʽʥ ʪʘʧʪʳʨʤʘʩ ײץʨʳʣʳʩ ʤʘʪʝʨʠʘʣʳ. ʊʘʣ ץʘʙʳסʳʥʳש ʰʳʨʳʥʳ ʝʤʜʽʢ 

 ʞᴅʥʝ שʳʥʳסʨʳʣʳʩ ʘʫʤʘײפ .ʦʣʜʘʥʳʣʘʜʳץ ʽʥʝʥשʤʝʜʠʮʠʥʘʜʘ ʢʝ ץʪʳץʘʩʠʝʪʢʝ ʠʝ ʞᴅʥʝ ʭʘʣʳץ

ʞʘʩʘʥʜʳ ʞʘʙʳʥʜʘʨʜʳש, ᴇʥʝʨʢᴅʩʽʧʪʽʢ װʡʽʥʜʽʣʝʨ ʤʝʥ ʞʦʣʜʘʨʜʳײ שʣסʘʶʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʩʽʤʜʽʢ 

ʞʘʤʳʣסʳʩʳ ʞװʡʝʣʽ ʪװʨʜʝ ʘʟʘʡʳʧ ʢʝʣʝʜʽ.    

 ʪʳʨʫץʘʥʳץ ʳʣ ʛʘʟʳʤʝʥץʳʰץʞʘʥʫ ʞᴅʥʝ ʘʫʘʥʳ ʢᴇʤʽʨ שʘʟʽʨʛʽ ʢʝʟʜʝ ʘʪʤʦʩʬʝʨʘʜʘ ʦʪʪʝʛʽʥʽפ

 ʪʝʨʽʩ ʩʘʣʜʘʨʳʥ שʣ ʧʨʦʮʝʩʪʽײʟʘʜʳ. ɹײʠ ʛʘʟ ʘʣʤʘʩʫʜʳ ʙסʙᴅʨʽ ʪʘʙʠ שʥʳײʳʥʳ ʘʨʪʳʧ ʢʝʣʝʜʽ. ʄץʘʨץ

ʘʟʘʡʪʫסʘ ʞᴅʥʝ ʪʘʙʠסʠ ʘʣʤʘʩʫʜʳ ʞʘʩʳʣ ʢʝשʽʩʪʽʢʪʝʨʤʝʥ, ʦʨʤʘʥʜʘʨ, ʩʘʷʙʘץʪʘʨ, ʙʘץʪʘʨ ʞᴅʥʝ ʙʘʩץʘ 

ʜʘ ʤʘʩʩʠʚʪʝʨ ʞװʡʝʩʽʥ ײץʨʘ ʦʪʳʨʳʧ, ʦʣʘʨʜʳש ʙʽʨʢʝʣʢʽ ʪʘʨʘʣʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝ ʦʪʳʨʳʧ 

ʞʘץʩʘʨʪʫסʘ ʙʦʣʘʜʳ.  

 שʘʣʳʧʪʘʩʪʳʨʫʜʘ ʞʘʩʳʣ ʞʝʣʝʢʪʝʨʜʽץ ʘʥ ʦʨʪʘʥʳסʦʨʰʘץ ʘʣʘʣʘʨʜʳ ʘʙʘʪʪʘʥʜʳʨʫʜʘ ʞᴅʥʝפ

ʵʢʦʣʦʛʠʷʣʳץ ץʘʣʘ ײץʨʳʣʳʩʳʥʳש ʤʘשʳʟʳ ʟʦʨ. ɾʘʩʳʣ ʞʝʣʝʢʪʝʨ - ץʘʣʘʣʳץ ʦʨʪʘʥʳש ʥʝʛʽʟʛʽ 

ʩʘʫʳץʪʳʨʫ ײץʨʘʣʜʘʨʳʥʳש ʙʽʨʽ. 

ʂᴇʛʘʣʜʘʥʜʳʨʫ ʘʫʤʘץʪʳש ʤʠʢʨʦʢʣʠʤʘʪʳʥ ʞʘץʩʘʨʪʫסʘ ʳץʧʘʣ ʝʪʝʜʽ, ץʘʪʪʳ ʞʝʣʜʽש 

ʞʘסʳʤʩʳʟ ᴅʩʝʨʽʥ ʝʜᴅʫʽʨ ʞײʤʩʘʨʪʘʜʳ, ʰʫʤʝʥ ʢװʨʝʩʫʜʽש ʪʠʽʤʜʽ ײץʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʞᴅʥʝ 

ʞʝʣ, ʩʫ ʵʨʦʟʠʷʩʳʤʝʥ ʢװʨʝʩʫʜʽש ʪʠʽʤʜʽ ײץʨʘʣʳ ʨʝʪʽʥʜʝ ץʳʟʤʝʪ ʝʪʝʜʽ. ʆʣʘʨ ʝʣʜʽ ʤʝʢʝʥʜʝʨʛʝ 

ᴇʟʽʥʜʽʢ ʝʨʝʢʰʝʣʽʢ ʧʝʥ ʤᴅʥʝʨʣʽʣʽʢ ʙʝʨʝʜʽ, ʜʝʤʘʣʫ ʦʨʳʥʜʘʨʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, װʣʢʝʥ 

ʵʩʪʝʪʠʢʘʣʳץ ʞᴅʥʝ ʪᴅʨʙʠʝʣʽʢ ᴅʩʝʨ ʝʪʝʜʽ.  

ʂᴇʛʘʣʜʘʥʜʳʨʫ ʦʙʲʝʢʪʽʣʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫ װʰʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ᴇʩʫʽʥʝ ץʦʣʘʡʣʳ ʞʘסʜʘʡʣʘʨ 

ʞʘʩʘʫ ץʘʞʝʪ, ʦʣʘʨʜʳש ʤʽʥʜʝʪʪʝʨʽʥ װʰ ʥʝʛʽʟʛʽ ʪʦʧץʘ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ: 

- ʦʪʳʨסʳʟʫ ʤʘʪʝʨʠʘʣʳ ʤʝʥ ʛװʣʜʝʨʽʥ ᴇʩʽʨʫ; 

- ʞʘשʘ ʢᴇʛʘʣʜʘʥʜʳʨʫ ʥʳʩʘʥʜʘʨʳʥ ײץʨʫ; 

- ʞʘʩʳʣ ʢʝשʽʩʪʽʢʪʝʨʛʝ ʢװʪʽʤ ʞʘʩʘʫ.    

 ʬʘʫʥʘʩʳ ʥʝʛʽʟʽʥʝʥ שʪʳץʘʣʘʫʰʳʣʘʨ ʙʦʡʳʥʰʘ ʘʡʤʘסʦʩʤʝʢʝʥʜʽʣʝʨ ʤʝʥ ʙʘʫʳʨʳʤʝʥ ʞʦʨפ

 .ʨʘʜʳײʨʣʝʨʜʝʥ ʪװʨʣʝʨʜʝʥ ʞᴅʥʝ ʘʨʝʘʣʳ ʰʝʢʪʝʫʣʽ ʪװʘʥ ʪסʪʘʨʘʣ שʢᴇʧ ʙᴇʣʽʛʽʥʜʝ ʢʝ שʩʪʘʥʥʳץʘʟʘפ

ɹʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʘʣʘʩʘ ʞʝʨʣʝʨ ʤʝʥ ʪʘʫ ʙᴇʢʪʝʨʣʝʨʽʥʽש 

ʤʝʢʝʥʜʝʫʰʽʣʝʨʽʥʝ ʞʘʪʘʜʳ. 

ʆʨʪʘ ɸʟʠʷʜʘסʳ ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳש ʢᴇʧʰʽʣʽʛʽ ʢʝʩʽʨʪʢʝʣʝʨ. ʆʣʘʨ ʥʝʛʽʟʽʥʝʥ 

ʞᴅʥʜʽʢʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʝʜʽ, ʦʣʘʨʜʳש ʽʰʽʥʜʝ ʘʫʳʣ ʰʘʨʫʘʰʳʣʳסʳ ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʦʥʜʘסʘʥ ʪװʨʽ 

ʙʘʨ. 

ɾʳʣʘʥʜʘʨ, ᴅʩʽʨʝʩʝ ʘʙʞʳʣʘʥʜʘʨ, ʘʡʜʘᴃʘʨʰʘʣʘʨ, ʥʝʛʽʟʽʥʝʥ ʢʝʤʽʨʛʽʰʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʝʜʽ, 

ʩʦʥʜʳץʪʘʥ ʦʣʘʨ ʧʘʡʜʘʣʳ ʞʘʥʫʘʨʣʘʨסʘ ʜʘ ʞʘʪʘʜʳ. ɾʳʣʘʥʥʳש ʫʳ ʤʝʜʠʮʠʥʘʜʘ ʞᴅʥʝ 

ʙʠʦʭʠʤʠʷʜʘ ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʘʜʳ. ʆʜʘʥ ʞʦסʘʨʳ ʙʝʣʩʝʥʜʽ ʬʝʨʤʝʥʪʪʝʨ ʘʣʳʥʘʜʳ. 

 ʡʝʣʝʨʜʝʛʽ ʨᴇʣʽ ᴇʪʝװʢʝʡʙʽʨ ʵʢʦʞ - שʘʣʘʨʜʳץʘʣʘʨ ʤʝʥ ʙʘץʨʙʘײץ - שʦʩʤʝʢʝʥʜʽʣʝʨʜʽפ

ʧʘʡʜʘʣʳ, ʦʣʘʨ ʦʤʳʨʪץʘʩʳʟʜʘʨ - ᴇʩʽʤʜʽʢ ʟʠʷʥʢʝʩʪʝʨʽʥʽש ʩʘʥʳʥ ʨʝʪʪʝʫʰʽʣʝʨ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊʘʫ ʙᴇʢʪʝʨʽʥʜʝ ʆʨʪʘ ɸʟʠʷ ʪʘʩʙʘץʘʩʳ, ʩײʨ ʞʘʨʤʘʩץʳ ʞᴅʥʝ ʰʳסʳʩ ʘʡʜʘᴃʘʨʰʘʩʳ ʪʘʨʘʣʫʳ 

ʰʝʢʪʝʣʝʜʽ. 

ʉʫ ʪײʨסʳʥʜʘʨʳʥʘ ʞʳʣʘʥʥʳש ʝʢʽ ʪװʨʽ ʞʘʪʘʜʳ - ץʘʨʘʧʘʡʳʤ ʞᴅʥʝ ʩʫ ʞʳʣʘʥʳ. ɼʘʣʘ ʩײʨ 

ʞʳʣʘʥʳ, ᴇʨʥʝʢʪʽ ʞʳʣʘʥ ʞᴅʥʝ ʩʝʢʽʨʛʽʰ ʢʝʩʽʨʪʢʝ ᴅʨʪװʨʣʽ ʣʘʥʜʰʘʬʪʳץ ʘʡʤʘץʪʘʨʜʘסʳ ʤʝʟʦʬʠʣʴʜʽ 

ʞʝʨʣʝʨʜʝ ʤʝʢʝʥʜʝʡʜʽ. 

 ʨʣʝʨʽ ʩʠʨʝʢ ʢʝʟʜʝʩʝʜʽ ʞᴅʥʝװʢʝʡʙʽʨ ʪ שʘʣʘʫʰʳʣʘʨʜʳסʦʩʤʝʢʝʥʜʽʣʝʨ ʤʝʥ ʙʘʫʳʨʳʤʝʥ ʞʦʨפ

 ʘʪʽʩʽ, ʙʘʪʙʘʪ ʞᴅʥʝ ʜᴅʫʢᴇʟ ʢʝʩʽʨʪʢʝץʣ ʞʝʪʽʩʫ ʙʘײʳʟʳʣ ʢʽʪʘʙʳʥʘ ʝʥʛʽʟʽʣʛʝʥ. ɹפ שʩʪʘʥʥʳץʘʟʘפ

ʙʦʣʳʧ ʩʘʥʘʣʘʜʳ. 

ʂᴇʣ ʙʘץʘʩʳ ï ʢʝש ʪʘʨʘʣסʘʥ ʪװʨ. ɸʨʝʘʣʜʳש ʩʦʣʪװʩʪʽʢ ʰʝʢʘʨʘʩʳ: ʆʨʘʣ - ʊʦʨסʘʡ ʙʘʩʩʝʡʥʽ - 

ɹʘʣץʘʰ ʢᴇʣʽ-תʰʘʨʘʣ. ʆשʪװʩʪʽʛʽʥʜʝ ʦשʪװʩʪʽʢ ɹʘʣץʘʰʪʳ ʜʘ ץʘʤʪʠʜʳ. ʆʣ פʘʟʘץʩʪʘʥʥʳס שʳʣʳʤʠ-

ʟʝʨʪʪʝʫ ʞᴅʥʝ ʤʝʜʠʮʠʥʘʣʳץ ʤʝʢʝʤʝʣʝʨʽ װʰʽʥ ʞᴅʥʝ ʦʜʘʥ ʪʳʩ ʞʝʨʣʝʨʜʝ, ʙײʨʳʥ ʛʘʩʪʨʦʥʦʤʠʷʣʳץ 

ʤʘץʩʘʪʪʘʨ װʰʽʥ ʵʢʩʧʦʨʪʪʘʫ װʰʽʥ ʜʘʡʳʥʜʘʣסʘʥ. 

ɾʘʩʳʣ ʙʘץʘ פʘʟʘץʩʪʘʥʜʘ ʢʝש ʪʘʨʘʣסʘʥ, ʫ ʘʣʫ װʰʽʥ ʜʘʡʳʥʜʘʤʘʣʘʨʜʳש ʧʝʨʩʧʝʢʪʠʚʘʣʳ 

ʦʙʲʝʢʪʽʩʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʆʨʪʘʣʳץ ɸʟʠʷ ʪʘʩʙʘץʘʩʳʥʳש ʪװʨʽ ʜʝ ʢʝש ʪʘʨʘʣסʘʥ. ʉʦסשʳ ʝʢʽ ʦʥʞʳʣʜʳץʪʘ ʪʘʙʠסʠ 

ʣʘʥʜʰʘʬʪʪʘʨʜʳש ᴇʟʛʝʨʫʽ ʤʝʥ ʙʘʣʳץ ʘʫʣʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʙײʣ ʙʘʫʳʨʳʤʝʥ ʞʦʨסʘʣʘʫʰʳʣʘʨʜʳש 

ʩʘʥʳ ʢװʨʪ ʪᴇʤʝʥʜʝʜʽ. 
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ɽʣʜʽ ʤʝʢʝʥʥʽש ʛʝʨʧʝʪʦʬʘʫʥʘʩʳ 10 ʪװʨʜʝʥ ʪײʨʘʜʳ, ʙʽʨʘץ, ᴅʜʝʪʪʝ, ץʘʣʘ ʰʝʛʽʥʜʝ ʢʝʩʽʨʪʢʝʣʝʨ 

ʤʝʥ ʞʳʣʘʥʜʘʨʜʳש ʩʘʥʳ ʘʟ.  

  ץʙʠʦʣʦʛʠʷʣʳ שʩʘʥʳ ʤʝʥ ʪʘʨʘʣʫʳ ʦʣʘʨʜʳ שʨʽ ʙʘʨ, ʦʣʘʨʜʳװʪ 3 שʦʩʤʝʢʝʥʜʽʣʝʨʜʽץ ʘʣʘʜʘפ

ʝʨʝʢʰʝʣʽʢʪʝʨʽʤʝʥ ʘʥʳץʪʘʣʘʜʳ. ʂᴇʣ ɹʘץʘʩʳ ʤʝʥ ʞʘʩʳʣ ʙʘץʘ ʞʠʽ ʢʝʟʜʝʩʝʜʽ, ʉʽʙʽʨ ʙʘץʘʩʳ ʩʠʨʝʢ 

ʢʝʟʜʝʩʝʜʽ.   

ʂᴇʙʝʶ װʰʽʥ ʞʘʩʳʣ ʙʘץʘ ʙʘʨʣʳץ ץʦʣ ʞʝʪʽʤʜʽ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥ ʧʘʡʜʘʣʘʥʘʜʳ. ʉʫ 

 ʘʣʳʧʪʳץ שʪʳץʨʧʘײ ʘʨʘʤʘʩʪʘʥ ʦʣʘʨץ ʢᴇʣʝʤʽʥʝ ʞᴅʥʝ ʣʘʩʪʘʥʫʳʥʘ שʨʽʥʝ, ʩʫʜʳװʪ שʦʡʤʘʩʳʥʳץ

ʜʘʤʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. פʦʩʤʝʢʝʥʜʽʣʝʨʜʽ ץʳʩʪʘʫסʘ ʞʘץʩʳ ʞʘסʜʘʡ ʞʘʩʳʣ ʢʝשʽʩʪʽʢʪʽש ᴅʨʪװʨʣʽ 

ʪװʨʣʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ-ʪʦסʘʡʣʘʨ, ʩʘʷʙʘץʪʘʨ, ʩʢʚʝʨʣʝʨ, ʙʦʩ ʞʝʨʣʝʨ, ʙʘץʪʘʨ, ʢᴇʢᴇʥʽʩ ʙʘץʪʘʨʳ 

ʞᴅʥʝ ʘʫʳʣʜʳץ ʪʠʧʪʝʛʽ ײץʨʳʣʳʩʪʘʨ. 

 ʘʰ-ɸʣʘʢᴇʣץʨʽ ʙʘʨ. ɹʘʣװʪ ץʛʝ ʞʫʳ-500 שʩʪʘʨ ʬʘʫʥʘʩʳʥʳײץ שʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʳץʘʟʘפ

ʙʘʩʩʝʡʥʽʥʽש ʘʫʤʘסʳʥʜʘ 100-ʜʝʥ ʘʩʪʘʤ ʪװʨʽ ʙʘʨ: ɹʘʣץʘʰ ʢᴇʣʽ, ɸʣʘʢᴇʣ ʢᴇʣʽ, ʉʘʩʳʢᴇʣ ʢᴇʣʽ, 

ʉʦʨʙײʣʘץ ʢᴇʣʽ. ײפʩʪʘʨʜʳש ʘʫʤʘץץʘ ʪʘʨʘʣʫʳ ʞᴅʥʝ ʦʣʘʨʜʳײ שʷ ʩʘʣʘʪʳʥ ʦʨʳʥʜʳ ʪʘשʜʘʫʳ 

ʢᴇʙʽʥʝʩʝ ɯʣʝ- ɹʘʣץʘʰ ʙʘʩʩʝʡʥʽʥʜʝʛʽ ᴇʩʽʤʜʽʢ ʞʘʤʳʣסʳʩʳʥʳש ʙʝʣʛʽʣʽ ʙʽʨ ʪװʨʽʥʽש ʙʦʣʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ᴄʨʪװʨʣʽ ʘסʘʰ ʙʽʨʣʝʩʪʽʢʪʝʨʽ ï ʙײʣ ײץʩʪʘʨʜʳש ᴇʩʫ ʢʝʟʝשʽʥʜʝ ʜʝ, ʢᴇʰʽʧ-ץʦʥʫ ʢʝʟʽʥʜʝ 

ʜʝ ʪʘʨʪʘʪʳʥ ʦʘʟʠʩʪʽש ʙʽʨ ʪװʨʽ. ɯʣʝ ᴇʟʝʥʽʥʽש ʞʘʡʳʣʤʘʩʳʥʜʘ ץʳʩ ʤʝʟʛʽʣʽʥʜʝ ʢᴇʧʪʝʛʝʥ ʪʘʫ 

 ,ʪʘʨץʪʘʨ, ʰʳʤʰʳץʪʘʨ, ʩʘʡʨʘץʡʨʳײץ ʳʟʳʣץ :ʦʥʳʩ ʘʫʜʘʨʘʜʳ, ʤʳʩʘʣʳץ ʨʣʝʨʽװʪ שʩʪʘʨʳʥʳײץ

ʩʦʜʳʨסʳʣʘʨ. 

ʉʫʜʘ ʞװʟʝʪʽʥ ײץʩʪʘʨ ʤʝʥ ʪʘʫʳײץ ץʩʪʘʨʳʥʳש ʢʝʡʙʽʨ ʪװʨʣʝʨʽʥʽש ʢᴇʧʪʽʛʽ ʧʦʧʫʣʷʮʠʷʥʳש 

ʙʝʣʛʽʣʽ ʙʽʨ ʙᴇʣʽʛʽʥ ʦסʘʥ ʟʠʷʥ ʢʝʣʪʽʨʤʝʩʪʝʥ ʘʣʳʧ ʪʘʩʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. פʘʟʽʨʛʽ ʫʘץʳʪʪʘ 

 ʘʫʣʘʫ ʥʳʩʘʥʳ ʙʦʣʳʧ שʘ ץʪʘʪʳʣʜʳ, ʦʣʘʨ ʪʝʢ ʩʧʦʨʪʪʳץʳʤʜʘ ᴇʥʜʽʨʫ ʪʦץʩʪʘʨʜʳ ᴇʥʝʨʢᴅʩʽʧʪʽʢ ʘʫײץ

ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ץʘʪʘש ʙʝʣʛʽʣʝʥʛʝʥ ʫʘץʳʪ ʘʨʘʣʳסʳʥʜʘ ʘʫʣʘʥʘʪʳʥ ʪװʨʣʝʨʛʝ ʙᴇʜʝʥʝ, ʩײʨ ʞᴅʥʝ 

ʩʘץʘʣʜʳ ʢʝʢʽʣʽʢ ʞʘʪʘʜʳ. 

 ʧʝʥץʩʪʘʨʜʳ ʪʘʤʘײץ ,ʷ ʩʘʣʘʪʳʥײ ,ʪʘʨʘʣʫʳ ʙʘʩʧʘʥʘ ʙʝʨʝʪʽʥ ץʪʳץʘʫʤʘ שʩʪʘʨʜʳײפ

 ,ʘʟʘʥʜʘʨץʨʣʝʨʛʝ ʙʽʨװʥʜʘʡ ʪײʙʦʣʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʄ שʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥ ʽʨʽ ʩʫ ʦʙʲʝʢʪʽʣʝʨʽʥʽץ

ʣʝʡʣʝʢ, ʰʘסʘʣʘʣʘʨ, ʙʘʣʳץ ץʦʨʝʢʪʽ ײץʩʪʘʨʜʳש ʢʝʡʙʽʨ ʪװʨʣʝʨʽ (ʙʘʣʳץʰʳ ʪײʡסʳʥ, ʙװʨʢʽʪʪʝʨ) 

ʞʘץʳʥ ʤʘשʜʘסʳ ᴇʟʝʥʜʝʨ ʤʝʥ ʢᴇʣʜʝʨʜʽש ʞʘסʘʣʘʫʣʘʨʳʥ ʤʝʢʝʥʜʝʡʜʽ. 

ɽʣʜʽ ʤʝʢʝʥʜʝʨʜʝʛʽ ʞᴅʥʜʽʢʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʝʪʽʥ ײץʩʪʘʨʜʳש ʪװʨʣʽʢ ײץʨʘʤʳʥʳש ᴅʨʪװʨʣʽʣʽʛʽ 

ʞʘʩʳʣ ʢʝשʽʩʪʽʢʪʝʨʜʽש ʞʘץʩʳ ᴇʩʫʽʥ. ʘʥʳץʪʘʡʜʳ. ɹײʣ ʞʘסʜʘʡʜʘ ʜʘץʳʣʜʘʨʤʝʥ ץʦʨʝʢʪʝʥʝʪʽʥ  

   .ʣʢʝʥ ʧʘʡʜʘ ᴅʢʝʣʝʜʽװ ʩʪʘʨײץ ʢʝʟʝʛʝʥ ,ץʥʘײץ

 שʘʨʘʜʳ. ʊʷʥʴʰʘʥ ʰʳʨʰʘʩʳ, ʘʨʰʘʥʳץʳʟʜʳ ʨᴇʣ ʘʪשʪʘʣʳ ᴇʩʽʤʜʽʢʪʝʨ ʤʘײʰʽʥ ʘʙװ ʩʪʘʨײפ

ᴅʨʪװʨʣʽ ʪװʨʣʝʨʽ, ʙᴇʨʽץʘʨʘץʘʪ, ʙװʨʛʝʥ, ײʰץʘʪ,  ʪ.ʙ. ʩʠʷץʪʳ ʪװʨʣʝʨ ʝʨʝʢʰʝ ʤʘשʳʟʜʳ. ʐᴇʧʪʝʩʽʥ 

ᴇʩʽʤʜʽʢʪʝʨ ʩʦʥʳʤʝʥ ץʘʪʘʨ ײץʩʪʘʨʜʳש ʢᴇʧʪʝʛʝʥ ʪװʨʣʝʨʽ װʰʽʥ ʙʘʩʧʘʥʘ ʞᴅʥʝ ʞʝʤ ʢᴇʟʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. ʄײʥʜʘʡ ʫʯʘʩʢʝʣʝʨʜʽש ʘʫʤʘסʳʥ ʩʘץʪʘʫ ʞᴅʥʝ ʢʝשʝʡʪʫ ץʳʩʪʘʡʪʳʥ ײץʩʪʘʨʜʳש 

 .ʩʘʨʪʘʜʳץʦʨʝʢʪʝʥʫ ʙʘʟʘʩʳʥ ʝʜᴅʫʽʨ ʞʘץ

ɾʘשʘ ʘʫʤʘץʪʘʨʜʳ ʩʘʣʫ ʢʝʟʽʥʜʝ ʩʫ ʤʘשʳʥʜʘסʳ ᴇʩʽʤʜʽʢʪʝʨ, ʙײʪʘʣʘʨ ʤʝʥ ʘʰʳץ ʞʘסʘʣʘʫʣʘʨ 

ʙʘʨ ʪʘʙʠסʠ ʩʫ ץʦʡʤʘʣʘʨʳʥ ʩʘץʪʘʫ ץʘʞʝʪ. ɾʘʩʳʣ ʢʝשʽʩʪʽʢʪʝʨ ʥʝײסʨʣʳʤ ʢʝש ʙʦʣʩʘ, ʞʘʥʫʘʨʣʘʨ 

ᴅʣʝʤʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽʥ ʘʨʪʪʳʨʫ װʰʽʥ ʞʘסʜʘʡʣʘʨ ʩʦײסʨʣʳʤ ʞʘץʩʳ ʙʦʣʘʜʳ. 

ʉװʪץʦʨʝʢʪʽʣʝʨ ʪװʨʣʝʨʽ ʙʦʡʳʥʰʘ ʘʡʤʘץʪʳש ʪʘʙʠסʠ ʞʘסʜʘʡʣʘʨʳʥʳש ᴅʨʪװʨʣʽʣʽʛʽ, ʪʘʫʣʳ 

ʞᴅʥʝ ʰᴇʣʜʽ ʣʘʥʜʰʘʬʪʪʘʨʜʳש ʤʦʟʘʠʢʘʩʳ ʤײʥʜʘ ʪʽʨʰʽʣʽʢ ʝʪʝʪʽʥ ʩװʪץʦʨʝʢʪʽʣʝʨʜʽש ʪװʨʣʝʨʽʥʽש 

ᴅʨʪװʨʣʽʣʽʛʽʥ ʘʥʳץʪʘʡʜʳ. 

 .ʨʣʝʨʽʥʝ ʪᴅʥ ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳװʢᴇʧʪʝʛʝʥ ʪ  שʪʳץʥʘײʘʥʳ, ʩʘʨʳʰץʤ ʪʳʰײץ ,ץʦʩʘʷץ ʤ ïײפ

ʉʘʟʜʳ ʞᴅʥʝ ʪײʟʜʳ ʞʘʟʳץʪʘʨ ï ʞᴅʥʜʽʢʪʝʨʤʝʥ ץʦʨʝʢʪʝʥʝʪʽʥ (ʘץ ʪʽʩʪʽ ʞʝʨʪʝʩʝʨ, ʢʽʨʧʽ), 

ʢʝʤʽʨʛʽʰʪʝʨ, ʩʘʩʳץ ʢװʟʝʥ, ץʘʨʩʘץʪʳש ʪʠʧʪʽʢ ʤʝʢʝʥʜʝʡʪʽʥ ʞʝʨʣʝʨʽ. 

ʉʫ ץʦʡʤʘʣʘʨʳ (ʢᴇʣʜʝʨ, ᴇʟʝʥʜʝʨ) ʞʘʨʪʳʣʘʡ ʩʫ ʞʘʥʫʘʨʣʘʨʳʥʳש ï ʦʥʜʘʪʨ, ʩʫ ʪʦץʘʣʪʽʩʽ, 

ʞʝʨʪʝʩʝʨʣʝʨ, ʢᴅʤʰʘʪʪʘʨʜʳש ʤʝʢʝʥʜʝʡʪʽʥ ʞʝʨʣʝʨʽ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʉװʪץʦʨʝʢʪʽʣʝʨʜʽש ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʪװʨʣʝʨʽʥʽש ʩʘʥʳʥ, ʥᴅʪʠʞʝʩʽʥʜʝ ʧʦʧʫʣʷʮʠʷʩʳʥʳש 

ʩʘץʪʘʣʫʳʥ ʘʥʳץʪʘʡʪʳʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨʣʘʨʜʳ ʪʘʙʠסʠ ʞᴅʥʝ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ʜʝʧ ʙᴇʣʫʛʝ ʙʦʣʘʜʳ. 

ʊʘʙʠסʠʜʘʥ ï ʙײʣ ʪײʷץʪʳ ʞʘʥʫʘʨʣʘʨסʘ ʟʠʷʥ ʢʝʣʪʽʨʝʪʽʥ ʢᴇʧ ץʘʨʣʳ ץʳʩ; ʘʥʪʨʦʧʦʛʝʥʜʽʢ ï ʝש 

ʘʣʜʳʤʝʥ ʙʨʘʢʦʥʴʝʨʣʽʢ, ʪʦסʘʡʣʘʨ ʤʝʥ ץʘʤʳʩʪʘʨʜʳ ᴇʨʪʝʫ, ʞʘʥʫʘʨʣʘʨʜʳש ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳʥ 

 ץʰʳʣʳשʳ, ᴅʨʠʥʝ, ʞᴅʥʝ ʘסʙʘʨʣʳ שʣ ʬʘʢʪʦʨʣʘʨʜʳײʘʨʪʘʪʳʥ ʦʨʤʘʥʜʘʨʜʳ ʢʝʩʫ; ʤʘʣ ʞʘʶ. ɹץʳʩץ
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ʘשʜʘʨסʘ ץʘʪʳʩʪʳ ᴅʨʝʢʝʪ ʝʪʝʜʽ, ʦʣʘʨ ʜʘ ʙʽʨʘʟ ʫʘץʳʪʪʘʥ ʢʝʡʽʥ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʪʦʧʪʘ ʙʦʣʫʳ 

ʤװʤʢʽʥ. 

ʂᴅʩʽʧʦʨʳʥ ʞʘסʜʘʡʳʥʜʘסʳ ʞʘʥʫʘʨʣʘʨʜʳש ᴇʤʽʨ ʩװʨʫ ʞʘסʜʘʡʣʘʨʳ ʝʨʝʢʰʝ - ʦʣʘʨסʘ ᴅʨʜʘʡʳʤ 

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʞʦסʘʨʳʣʘʫʳ (1-2 0ʉ), ʣʘʩʪʘʥʫ, ʘʢʫʩʪʠʢʘʣʳץ ץʳʩʳʤ, ʘʪʤʦʩʬʝʨʘʥʳש 

ʰʘשʜʘʥʫʳ, ʪʘʙʠסʠ ᴅʣʝʤʽʥʝʥ ᴇʟʛʝʰʝ ᴅʩʝʨ ʝʪʝʜʽ. ɽʣʜʽ ʤʝʢʝʥʥʽש ʝʨʝʢʰʝʣʽʛʽïװʡ ʞʘʥʫʘʨʣʘʨʳʥʳש 

ʢᴇʧʪʽʛʽ, ʩʦʥʜʘʡ-ʘץ ʣʘʥʜʰʘʬʪץʘ ʙʘʩץʘ ʪװʨʣʝʨʜʽש ʝʥʫ ʤװʤʢʽʥʜʽʛʽʥ ʘʥʳץʪʘʡʪʳʥ ʞʘʥʫʘʨʣʘʨʜʳש 

ᴇʤʽʨ ʩװʨʫʽʥʝ ʞᴅʥʝ ʢᴇʙʝʶʽʥʝ ʞʘץʩʳ ʙʝʡʽʤʜʝʣʛʝʥ ʩʠʥʘʥʪʨʦʧʪʳ ʪװʨʣʝʨʽʥʽש ʢʝʟʜʝʩʫʽ. 

 ʪʘʥץʘʥʜʳץʪʘ ʦʨʥʘʣʘʩץʘʥ ʦʙʲʝʢʪ ʪʝʭʥʦʛʝʥʜʽʢ ʠʛʝʨʽʣʛʝʥ ʘʫʤʘסʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨפ

ʦʙʲʝʢʪʽʥʽש ʬʣʦʨʘ ʤʝʥ ʬʘʫʥʘסʘ ᴅʩʝʨʽ ʞʦץ. 

 ʨʣʽװʪʘʫ ʙʦʡʳʥʰʘ ᴅʨʪץʨʣʽʣʽʢʪʽ ʩʘװʘʣʘʩʳ ʤʝʥ ɿʘʨʝʯʥʦʝ ʘʫʳʣʳʥʜʘ ʙʠʦʘʣʫʘʥʪץ ʦʥʘʝʚפ

ʩʘʣʘʜʘ ʽʩ-ʰʘʨʘʣʘʨ ʤʝʥ ʤʽʥʜʝʪʪʝʨ ʘʪץʘʨʳʣʫʜʘ. ʄʳʩʘʣʳ, ɸʣʤʘʪʳ ɾʕʆ-ʥʳש ʨʝʩʤʠ 

ʧʘʨʘץʰʘʩʳʥʜʘ ʞʘʨʠʷʣʘʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʦʡʳʥʰʘ, ʩʪʘʥʮʠʷ ץʳʟʤʝʪʢʝʨʣʝʨʽ פʘʧʰʘסʘʡ ʩʫ 

 ʪʘʨʳʥץʰʘʙʘ ץʦʡʤʘʩʳʥʘ 3232 ʙʘʣʳץ ʩʘʪʳʤʝʥ ʩʫץʪʘʫ ʤʘץʨʣʽʣʽʛʽʥ ʩʘװʙʠʦᴅʨʪ שʦʡʤʘʩʳʥʳץ

ʞʽʙʝʨʜʽ. ʂװʟʜʽש ʦʨʪʘʩʳʥʜʘ ʩʫ ץʦʡʤʘʩʳʥʘ ʩʘʣʤʘסʳ ʢʝʤʽʥʜʝ 20 ʛʨʘʤʤ ʙʦʣʘʪʳʥ ʰʘʙʘץ ʞʘʩʳʥʜʘסʳ 

ʩʘʟʘʥ ʞʽʙʝʨʽʣʜʽ. ɸʪʘʣסʘʥ ʽʩ-ʰʘʨʘʥʳ פʘʧʰʘסʘʡ ɻʕʉ ץʳʟʤʝʪʢʝʨʣʝʨʽ 1961 ʞʳʣʳ ײץʨʳʣסʘʥ 

ɼװʥʠʝʞװʟʽʣʽʢ ʞʘʙʘʡʳ ʪʘʙʠסʘʪ ץʦʨʳʥʳש (WWF) ʪʫסʘʥ ʢװʥʽʥʝ ʦʨʘʡ ײʡʳʤʜʘʩʪʳʨʜʳ. פʘʧʰʘסʘʡ 

ʩʫ ʵʣʝʢʪʨ ʩʪʘʥʮʠʷʩʳʥʳש ᴇʥʜʽʨʽʩʪʽʢ-ʪʝʭʥʠʢʘʣʳץ ʙᴇʣʽʤʽʥʽש ʙʘʩʪʳסʳ ʇʘʚʝʣ ʂʠʤʥʽש ʘʡʪʫʳ 

ʙʦʡʳʥʰʘ,  ץʦʨ ʞʠʥʘʫ פʘʧʰʘסʘʡ ʩʫ ץʦʡʤʘʩʳʥʜʘ ʙʘʣʳץʪʘʨʜʳש ʪײʨʘץʪʳ ʧʦʧʫʣʷʮʠʷʩʳʥ ʩʘץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ᴆʡʪʢʝʥʽ ʩʦסשʳ ʞʳʣʜʘʨʳ ʙʘʣʳץ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʘʡʪʘʨʣʳץʪʘʡ ʘʟʘʶʳ 

ʙʘʡץʘʣʳʧ, װʣʢʝʥ ʘʣʘשʜʘʫʰʳʣʳץ ʪʫסʳʟʫʜʘ [6].  

ɼʝʛʝʥʤʝʥ פʦʥʘʝʚ ץʘʣʘʩʳʥʜʘ ᴇʥʜʽʨʽʩʪʽץ שʘʨץʳʥʜʳ ᴇʩʫʽ ʛʘʟʙʝʥ ʞᴅʥʝ ʰʘשʤʝʥ ʣʘʩʪʘʥʫʜʳש 

ʢᴇʣʝʤʽʥʽש ʘʨʪʫʳʤʝʥ ץʘʪʘʨ, ץʘʟʽʨʛʽ ʟʘʤʘʥʥʳש ʝש ᴇʪʢʽʨ ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʩʝʣʝʣʝʨʽʥʽש ʙʽʨʽʥʝ 

ʘʡʥʘʣʳʧ ʞʘʪץʘʥʳʥ ʞʘʩʳʨʫסʘ ʙʦʣʤʘʡʜʳ. ɼװʥʠʝʞװʟʽʣʽʢ ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ײʡʳʤʳʥʳש 

ʜʝʨʝʢʪʝʨʽʥʝ ʩᴅʡʢʝʩ, ʘʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʥʳש ʣʘʩʪʘʥʫʳ ʘʜʘʤʥʳש ʜʝʥʩʘʫʣʳסʳʥʘ ᴅʩʝʨ ʝʪʝʪʽʥ ץʘʫʽʧ 

ʬʘʢʪʦʨʣʘʨʳ ʘʨʘʩʳʥʜʘ ʜײʨʳʩ ʪʘʤʘץʪʘʥʙʘʫ, ʞʦסʘʨʳ ץʘʥ ץʳʩʳʤʳ ʞᴅʥʝ ʪʝʤʝʢʽ ʰʝʛʫʜʝʥ ʢʝʡʽʥ 

ʪᴇʨʪʽʥʰʽ ʦʨʳʥʜʘ ʪײʨ [7].  

çʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡè ɾʐʉ-ʽ ʢᴅʩʽʧʦʨʥʳ ʰʳסʘʨʳʥʜʳʣʘʨʳʥʳש ʘʪʤʦʩʬʝʨʘʥʳ ʣʘʩʪʘʫ 

ʜʝשʛʝʡʽʥ ʟʝʨʪʪʝʫ ʪײʨʘץʪʳ ʜʘʤʫʜʘ ʭʘʣʳץʘʨʘʣʳץ ʞᴅʥʝ ʤʝʤʣʝʢʝʪʪʽʢ ʤʽʥʜʝʪʪʝʤʝʣʝʨʜʽ ʽʩʢʝ 

ʘʩʳʨʫʜʘ ʤʘשʳʟʳ ʟʦʨ ʙʦʣʳʧ ʦʪʳʨ.  

2. ɿʝʨʪʪʝʣʝʪʽʥ ʦʙʲʝʢʪʽʜʝʛʽ ʘʪʤʦʩʬʝʨʘʥʳש ʛʘʟ-ʰʘש ʰʳסʘʨʳʥʜʳʣʘʨʳʤʝʥ ʣʘʩʪʘʥʫʳʥʳש 

ʪʝʦʨʠʷʣʳץ ʘʩʧʝʢʪʽʣʝʨʽʥ ʟʝʨʪʪʝʫ ʞᴅʥʝ ʣʘʩʪʘʥʫʜʳש ʥʝʛʽʟʛʽ ʢᴇʟʜʝʨʽʥ ʩʠʧʘʪʪʘʫ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʙʦʡʳʥʰʘ  çʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡè ɾʐʉ-ʽ ʢᴅʩʽʧʦʨʥʳ 

ʰʳסʘʨʳʥʜʳʣʘʨʳʤʝʥ ʘʪʤʦʩʬʝʨʘʣʳץ ʘʫʘʥʳש ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ.   

ɿʝʨʪʪʝʫ ʞײʤʳʩʳ ʘʫʘʥʳש ʣʘʩʪʘʥʫʳʥʳש ʘסʳʤʜʘסʳ ʞʘʡ-ʢװʡʽʥ ʙʘסʘʣʘʫסʘ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʧʨʦʮʝʩʪʝʨʜʽ ʵʢʦʣʦʛʠʷʣʳץ ʦשʪʘʡʣʘʥʜʳʨʫ ʞʦʣʜʘʨʳʥ ײʩʳʥʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʪʽʥ ʦʙʲʝʢʪʠʚʪʽ ʜʝʨʝʢʪʝʨʜʽ ʘʣʫסʘ ʙʘסʳʪʪʘʣסʘʥ. çʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡè ɾʐʉ 

 ʘʣʘʫ ʞᴅʥʝ ʪʝʨʽʩ ᴅʩʝʨʜʽ ʘʟʘʡʪʫ ʙʦʡʳʥʰʘסʛʝʡʽʥʝ ᴅʩʝʨʽʥ ʙʘשʘʪʤʦʩʬʝʨʘʥʳ ʣʘʩʪʘʫ ʜʝ שʳʟʤʝʪʽʥʽץ

 ʰʽʥ ʢʝʣʝʩʽװ ʘ ʞʝʪʫץʩʘʪץʣ ʤʘײʩʘʪʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹץʥʝʛʽʟʛʽ ʤʘ שʩʳʥʳʩʪʘʨ ᴅʟʽʨʣʝʫ ʟʝʨʪʪʝʫʜʽײ

ʤʽʥʜʝʪʪʝʨ ʰʝʰʽʣʝʜʽ: ʘʪʤʦʩʬʝʨʘʜʘסʳ ץʘʪʪʳ ʙᴇʣʰʝʢʪʝʨ ʤʝʥ ʛʘʟʜʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥʘ 

ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫ, ʵʢʦʣʦʛʠʷʣʳץ ץʘʫʽʧʪʝʨʜʽ ʙʘסʘʣʘʫ, ʩʦʥʜʘʡ-ʘץ ʰʳסʘʨʳʥʜʳʣʘʨʜʳ ʘʟʘʡʪʫ 

ʙʦʡʳʥʰʘ ʰʘʨʘʣʘʨ ᴅʟʽʨʣʝʫ. 

ɿʝʨʪʪʝʫ ʥʳʩʘʥʳ ʨʝʪʽʥʜʝ ɸʣʤʘʪʳ ʦʙʣʳʩʳ, ɿʘʨʝʯʥʳʡ ʢʝʥʪʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʛʠʧʩ 

ʥʝʛʽʟʽʥʜʝʛʽ ײץʨʳʣʳʩ ʤʘʪʝʨʠʘʣʜʘʨʳʥ ᴇʥʜʽʨʝʪʽʥ çʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡè ɾʐʉ-ʽ ʢᴅʩʽʧʦʨʥʳ 

ʪʘשʜʘʣʜʳ. ɸʪʤʦʩʬʝʨʘʥʳ ʣʘʩʪʘʫ ʜʝשʛʝʡʽʥ ʙʘסʘʣʘʫ װʰʽʥ ʟʘʤʘʥʘʫʠ ʘʥʘʣʠʪʠʢʘʣʳץ ᴅʜʽʩʪʝʨ 

 ʦʥʜʘ שʘʨʳʣʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳסʘ ʰʳסʪʘʨʳʥʘʥ ʘʪʤʦʩʬʝʨʘץʘʟʘʥʜʳץ ʦʣʜʘʥʳʣʘʜʳ. ᴆʥʜʽʨʽʩץ

ʪʘʨʘʣʫʳʥ ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʤʝcʽ ʢᴅʩʽʧʦʨʳʥ ʤײʨʞʘʣʘʨʳʥʘʥ, ʞʝʣʜʝʪʫ ʰʘʭʪʘʣʘʨʳʥʘʥ, ʩʦʥʜʘʡ-ʘץ 

ʪʝʭʥʦʣʦʛʠʷʣʳץ ץʦʥʜʳʨסʳʣʘʨ ʩʘשʳʣʘʫʣʘʨʳʥʘʥ (ʙײʜʘʥ ᴅʨʽ ï ʰʳסʘʨʳʥʜʳʣʘʨʜʳש ʥװʢʪʝʣʽʢ 

ʢᴇʟʜʝʨʽʥʝʥ) ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳײ שʡʳʤʜʘʩץʘʥ ʪװʨʜʝ ʰʳסʘʨʳʣʫʳ ʢʝʟʽʥʜʝ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש 

ʘʪʤʦʩʬʝʨʘʣʘ ʪʘʨʘʣʫ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳʥ  ʝʩʝʧʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ ʥʝʛʽʟʽʥʜʝ ʛʘʟ-ʘʫʘ ץʦʩʧʘʩʳʥʳש 

ʞʳʣʞʫ ʞʳʣʜʘʤʜʳסʳ ʘʫʘʜʘסʳ ʜʳʙʳʩ ʞʳʣʜʘʤʜʳסʳʥʘʥ ʘʩʧʘʡʪʳʥ ʞʘסʜʘʡʜʘ ץʦʣʜʘʥʳʣʘʜʳ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʘʣʜʳʤʝʥ ʣʘʩʪʘʫ ʢᴇʟʽʥʝʥ ʘʪʤʦʩʬʝʨʘסʘ ʢᴇʪʝʨʽʣʝʪʽʥ ʛʘʟ ץʦʩʧʘʣʘʨʳʥʳש ʣʘʩʪʘʫ ʢᴇʟʽʥʝʥ 

ʙʝʣʛʽʣʽ ʙʽʨ ץʘʰʳץʪʳץʪʘ ʰʦסʳʨʣʘʥʳʧ ʞʠʥʘʣʫʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʝװ שʣʢʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ 
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(ʉʤ) ʜʝʧ ʘʪʘʡʜʳ ʜʘ, ʦʣʘʨסʘ ʜʝʡʽʥʛʽ ʜʝʡʽʥʛʽ ʘʨʘʣʳץʪʳ ʝײ שʟʘץ ץʘʰʳץʪʳץ (ʍʤ) ʜʝʧ ʘʪʘʡʜʳ. 

ʆʣʘʨʜʳש ʰʘʤʘʩʳʥʘ ʞʝʨʛʽʣʽʢʪʽ ʞʝʨʜʽש ʛʝʦʛʨʘʬʠʷʣʳײץ ץʨʳʣʳʩʳ, ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ 

ʩʠʧʘʪʪʘʨʳ ʞᴅʥʝ ʪ.ʙ. ʞʘʡʪʪʘʨ ᴅʩʝʨ ʝʪʝʜʽ. 

ʅᴅʪʠʞʝʣʝʨ. ʂᴅʩʽʧʦʨʳʥʥʳש ʬʠʟʠʢʘ-ʛʝʦʛʨʘʬʠʷʣʳץ ʞᴅʥʝ ʢʣʠʤʘʪʪʳץ ʩʠʧʘʪʪʘʤʘʩʳ 

ʙʦʡʳʥʰʘ ץʘʨʘʩʪʳʨʩʘ, ʂʥʘʫʬ ɻʠʧʩ פʘʧʰʘסʘʡ ᴇʥʜʽʨʽʩʽ ײץʤ ʘʨʘʣʘʩ ʪʦʧʳʨʘץʧʝʥ ʢᴇʤʢʝʨʽʣʛʝʥ 

 .ʽʩʪʝʡʜʽשʘʨʘʡ ʘʟʜʘʧ ʝץ ʩʪʽʢʢʝװʳ ʩʦʣʪסʞʝʨ ʘʫʤʘ שʘʥ ʜʘ, ʦʥʳץʪʘʩʪʳ ʞʝʨʛʝ ʦʨʥʘʣʘʩ ץʠʳʨʰʘץ

ʄײʥʜʘ ʞʝʨ ʘʩʪʳ ʩʫʣʘʨʳ 20 ʤ-ʜʝʥ ʘʩʪʘʤ ʪʝʨʝשʜʽʢʪʝ ʞʘʪʳʨ. ᴆʥʜʽʨʽʩ ʦʨʥʘʣʘʩץʘʥ ʘʫʜʘʥʥʳש 

ʢʣʠʤʘʪʳ ʢװʨʪ ʢʦʥʪʠʥʝʥʪʪʽʢ ʪʝ, ʦʥʳש ʞʘʟʳ ʳʩʪʳץ ʞᴅʥʝ ץʳʩʳ ʩʫʳץ ʙʦʣʳʧ ʢʝʣʝʜʽ. ʄײʥʜʘ ʘʫʘʥʳש 

ʞʳʣʜʳץ ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ +6,7 ï 7,3 0ʉ ʘʨʘʣʳסʳʥʜʘ ʘʫʳʪץʳʧ, ʙײʣ ʘʫʤʘץʪʘ ʝש ʳʩʪʳץ 

ʰʽʣʜʝ ʘʡʳʥʳש ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝ-ʨʘʪʫʨʘʩʳ 29,7 0ʉ, ʘʣ ץʘשʪʘʨʜʳש ʝש ʩʫʳץ ʘʡʳ ï6,8 0ʉ-ʪʳ 

 ʣײʘʣʘʜʳ. ɹץʨʪ ʪᴇʤʝʥʜʝʫʽ ʙʘʡװʘʨʘʰʘʜʘ ʢץ ,ʨʪ ʢᴇʪʝʨʽʣʫʽװʢ שʨʘʡʜʳ. ʉᴅʫʽʨʜʝ ʪʝʤʧʝʨʘʪʫʨʘʥʳײץ

ʞʘסʜʘʡʜʘסʳ ʘʫʘ-ʨʘʡʳ ʰʘʤʘʩʳ +10 0ʉ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘ ʢʝʟʽʥʜʝʛʽ ʞʳʣʜʳץ ʢʝʟʝשʥʽש ʞʘʣʧʳ 

 ץʩʝʡʩʤʠʢʘʣʳ שʪʳץʜʽʛʽ 1,3 ʤ ʜʝ, ʘʫʤʘשʜʘʥʫ ʪʝʨʝשʪʦ שʳʩʪʘ ʞʝʨʜʽץ שʣ ʞʝʨʜʽײʥ. ɹװʳ 175 ʢסʪʳץʟʘײ

ʜʝשʛʝʡʽ 9 ʙʘʣʣ. ɾʝʣ ʙʘסʳʪʪʘʨʳ ʤʝʥ ʘʫʘʥʳש ʞʝʣʩʽʟ ʪײʥʳץ ʢʝʟʝשʜʝʨʽʥʽ ʞʠʽʣʽʛʽ, ʘʡʣʘʨ ʙʦʡʳʥʰʘ 

ʞʝʣʜʽש ʦʨʪʘʰʘ ʞʳʣʜʳץ ʞʳʣʜʘʤʜʳסʳ ʞᴅʥʝ ʘʫʘʥʳש ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳץ ʞᴅʥʝ ʩʫ ʙʝʪʽʥʝʥ ʦʥʳש ʙʫʣʘʥʫ ʤᴇʣʰʝʨʽ ʢᴇʧʞʳʣʜʳץ ʙʘץʳʣʘʫʣʘʨ 

ʙʦʡʳʥʰʘ 1 ʞᴅʥʝ 2-ʢʝʩʪʝʣʝʨʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. 

 

1-ʢʝʩʪʝ ï ɸʫʘʥʳש ʦʨʪʘʰʘ ʘʡʣʳץ ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʳʣסʘʣʜʳʣʳסʳ ʞᴅʥʝ 

ʩʫ ʙʝʪʽʥʝʥ ʙʫʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ 
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 ʳʩ  ʘʡʣʘʨʳʥʜʘפ .ʘʪʳʥ ʞʝʣʜʝʨ ʙʘʩʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳסʩʪʽʢʪʝʥ ʩʦװʪשʘʣʘʩʳʥʜʘ ʦץ ʦʥʘʝʚפ

ʪʳʥʳʰ ʘʫʘ-ʨʘʡʳ ʢᴇʙʽʨʝʢ ʙʽʣʽʥʝʜʽ. ɸʣʤʘʪʳ ʤʝʪʝʦʩʪʘʥʮʠʷʩʳʥʳש ʙʘץʳʣʘʫʣʘʨʳ ʙʦʡʳʥʰʘ ʦʨʪʘʰʘ 

ʘʡʣʳץ ʞᴅʥʝ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 3-ʢʝʩʪʝʜʝ ʢʝʣʪʽʨʽʣʛʝʥ.  

 

         2-ʢʝʩʪʝ ï ʆʨʪʘʰʘ ʘʡʣʳץ ʞᴅʥʝ ʞʳʣʜʳץ ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 
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ɾʘʫʳʥ-ʰʘʰʳʥʥʳש ʢᴇʧ ʤᴇʣʰʝʨʽ ʢᴇʢʪʝʤʜʝ ʞʘʫʳʧ (40-43 %), ʞʘʟʜʘ ʦʥʳש ʰʘʤʘʩʳ ʝʢʽ ʝʩʝ 

ʘʟ ï 20 %, ʢװʟʛʽ-ץʳʩץʳ ʫʘץʳʪʪʘ - 15-20 %. ɾʘʟסʳ ʞʘשʙʳʨʣʘʨ ʥʝʛʽʟʽʥʝʥ ʥᴇʩʝʨʣʽ ʞʘשʙʳʨ 

ʩʠʧʘʪʳʥʜʘ ʙʦʣʘʜʳ. 

ɸʣʤʘʪʳʥʳש ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳסʳʥʳש ʙʘץʳʣʘʫʣʘʨʳ ʙʦʡʳʥʰʘ ʪᴅʫʣʽʢʪʽʢ 

ʞʘʫʳʥ-ʰʘʰʳʥ ʤᴇʣʰʝʨʽ 74 ʤʤ ʰʘʤʘʩʳʥʘʥ ʘʩʧʘʡʜʳ ʜʘ, ץʘʨ ʞʘʤʳʣסʳʩʳʥʳש ʙʠʽʢʪʽʛʽ 80 ʤʤ-ʛʝ 

ʞʝʪʝʜʽ. פʘʨ ʞʘʤʳʣסʳʩʳ ץʳʩʪʘ ʞʝʣʪʦץʩʘʥ ʘʡʳʥʘʥ ʙʘʩʪʘʣʳʧ, ʰʘʤʘʤʝʥ 100 ʢװʥ ʙʦʡʳ ʩʘץʪʘʣʘʜʳ. 
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ʂʝʡʙʽʨ  ʞʳʣʜʘʨʜʘ ץʘʨ ʞʘʤʳʣסʳʩʳ ʙʘʨ ʢʝʟʝשʥʽײ שʟʘץʪʳסʳ 150 ʢװʥʛʝ ʜʝʡʽʥ ʘʨʪʫʳ ʥʝʤʝʩʝ 30 

ʢװʥʛʝ ʜʝʡʽʥ ʢʝʤʫʽ ʤװʤʢʽʥ. פʘʨ ʞʘʤʳʣסʳʩʳʥʳש ʞʦסʘʨסʳ ʦʥʢװʥʜʽʛʽʥʜʝ ʙʠʽʢʪʽʛʽ 58 ʩʤ 

ʰʘʤʘʩʳʥʜʘ ʙʦʣʘʜʳ. 

ʄײʥʜʘ ʥʘʡʟʘסʘʡ  ʢʝʟʝשʽ ʦʨʪʘ ʝʩʝʧʧʝʥ 20-45 ʢװʥʛʝ ʩʦʟʳʣסʘʥʳʤʝʥ, ʢʝʡʜʝ ʦʣ 70 ʢװʥʛʝ ʜʝʡʽʥ 

 ʳסʡʝʢʢʝ ʜʝʡʽʥ ʜʝ, ʦʥʜʘװʳʨʢץ ʽ ʩᴅʫʽʨʜʝʥשʥʝʛʽʟʛʽ ʢʝʟʝ שʘʡ ʙʝʣʩʝʥʜʽʣʽʛʽʥʽסʤʢʽʥ. ʅʘʡʟʘװʟʘʨʫʳ ʤײ

ʥʘʡʟʘסʘʡʜʳש  ʦʨʪʘʰʘ ײʟʘץʪʳסʳ 0,7-0,8 ʩʘסʘʪ ײץʨʘʡʜʳ. 

ʐʘשʜʳ ʜʘʫʳʣʜʘʨʜʳש ᴅʣʩʽʟ ʙʦʣʫʳʥʘ ʘʡʤʘץʪʳש ʪʦʧʳʨʘץ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ 

ʘʡʪʘʨʣʳץʪʘʡ ʳץʧʘʣ ʝʪʝʜʽ. ɸʣʤʘʪʳ ʦʙʣʳʩʳʥʜʘ ʞʳʣʳʥʘ 7-10 ʢװʥʥʝʥ ʘʩʧʘʡʪʳʥ ʰʘשʜʳ ʜʘʫʳʣ 

ʩʦסʫʳʥʘ ʞʝʣʜʽש ʪᴇʤʝʥ ʞʳʣʜʘʤʜʳסʳ, ʞʘʫʳʥ-ʰʘʰʳʥʥʳש ʝʜᴅʫʽʨ ʤᴇʣʰʝʨʽ, ʪʦʧʳʨʘץʪʳש 

ᴇʩʽʤʜʽʢʪʝʨʤʝʥ ץʦʨסʘʣʫʳ ʳץʧʘʣ ʝʪʝʜʽ. 

ʂʣʠʤʘʪʪʳש ʤʘשʳʟʜʳ ʩʠʧʘʪʪʘʤʘʣʘʨʳʥʳש ʙʽʨʽ ï ʪײʤʘʥ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ ʜʘ, ʦʣ ʥʝʛʽʟʽʥʝʥ 

ʩʫʳץ ʤʝʟʛʽʣʜʝ ʙʘʡץʘʣʘʜʳ. ʄײʥʜʘ ʪײʤʘʥʜʳ ʢװʥʜʝʨ ʩʘʥʳ ʞʳʣʳʥʘ 45-ʪʝʥ 70 ʢװʥʛʝ ʜʝʡʽʥ 

ʙʘʡץʘʣʳʧ, ʦʥʳש ʢᴇʧ ʢʝʟʜʝʩʝʪʽʥ ץʘʡʪʘʣʘʥʫ ʤʝʨʟʽʤʽ  6 ʩʘסʘʪ ʥʝʤʝʩʝ ʦʜʘʥ ʘʟ ʫʘץʳʪץʘ ʩʦʟʳʣʘʪʳʥ 

ʪײʤʘʥ ʢᴇʧ ʙʘʡץʘʣʘʜʳ. ʊײʤʘʥʥʳש ʦʨʪʘʰʘ ײʟʘץʪʳסʳ ץʳʩʪʘ 4-5 ʩʘסʘʪ, ʞʳʣʳ ʘʫʘ ʨʘʡʳʥʜʘ 2-3 

ʪᴅʫʣʽʢʢʝ ʩʦʟʳʣʘʜʳ. פʅʞɽ -1.01-82 ʩᴅʡʢʝʩ ץʘʙʳʣʜʘʥסʘʥ ʢʣʠʤʘʪʪʳץ ʘʫʜʘʥʜʘʩʪʳʨʫ ʙʦʡʳʥʰʘ ʙײʣ 

ʘʫʜʘʥ ץʳʩʪʘ ʞᴅʥʝ ʞʘʟʜʘ ʳʩʪʳץ ʘʫʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳʤʝʥ ʩʠʧʘʪʪʘʣʘʪʳʥ III ɺ ʢʣʠʤʘʪʪʳץ 

ʩʫʙʨʝʛʠʦʥʳʥʘ ʞʘʪʘʜʳ. 

ʂʥʘʫʬ ɻʠʧʩ ʂʘʧʰʘʛʘʡ ᴇʥʜʽʨʽʩʽ ʦʨʥʘʣʘʩץʘʥ ʘʡʤʘץʪʳש ʢʣʠʤʘʪʪʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽ 

ʪᴇʤʝʥʜʝʛʽʜʝʡ: 

ï  r ʣסʘʣʜʳʣʳץ ʘʡʤʘסʳ ï ײץʨסʘץ; 

ï  ʝש ʩʫʳץ ʙʝʩ ʢװʥʜʽʢ ʢʝʟʝשʜʝʛʽ ʩʳʨʪץʳ ʘʫʘʥʳש ʦʨʪʘʰʘ ʪʝʤʧʝʨʘʪʫʨʘʩʳ (פʅʞɽ 2.01.01-82) 

ï 25,5Áʉ; 

ï  ʝש ʩʫʳץ ʢװʥʜʝʨʽ ï 29,5 Áʉ; 

ï  ץʘʨ ʞʘʤʳʣסʳʩʳʥʳש ʤʘʩʩʘʩʳ (פʅʞɽ 1.01.07-85) - 70 ʢʛ/ʤ2; 

ï  ʞʝʣ ʞʳʣʜʘʤʜʳסʳʥʳץ שʳʩʳʤʳ (SNiP 2.01.07-85) -38 ʢʛʩ/ʤ2; 

ï  ᴆʥʜʽʨʽʩ ʦʨʥʘʣʘʩץʘʥ ʞʝʨʜʽש ʩʝʡʩʤʠʢʘʣʳץ ʜʝשʛʝʡʽ ï 9 ʙʘʣʣ. 

 

3-ʢʝʩʪʝ ï ʄʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨ ʞᴅʥʝ ʩʝʡʽʣʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ 

 

ʂᴇʨʩʝʪʢʽʰʪʝʨ ʐʘ- 

ʤʘʩʳ 

1. ɸʪʤʦʩʬʝʨʘ ʩʪʨʘʪʠʬʠʢʘʮʠʷʩʳʥʘ ʪᴅʫʝʣʜʽ ʢʦʵʬʬʠʮʠʝʥʪ, ɸ 200 

2. ɾʝʨʛʽʣʽʢʪʽ ʞʝʨ ʙʝʜʝʨʽ ʢʦʵʬʬʠʮʠʝʥʪʽ 1,2 

3. ɾʳʣʜʳש ʝש ʳʩʪʳץ ʘʡʳʥʳש (ʰʽʣʜʝ) ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʞʦסʘʨסʳ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ. ʊ 0ʉ 

29,9 

4. ɾʳʣʜʳש ʝש ʩʫʳץ ʘʡʳʥʳש (ץʘשʪʘʨ) ʦʨʪʘʰʘ ʢᴇʧʞʳʣʜʳץ ʞʦסʘʨסʳ ʘʫʘ 

ʪʝʤʧʝʨʘʪʫʨʘʩʳ, ʊ 0ʉ 

-7,4 

5. ɾʝʣ ʨʘʫʰʘʥʳ, %:  

ʉ 13 

ʉʐ 10 

ʐ 13 

ʆʐ 11 

ʆ 18 

ʆɹ 19 

ɹ 7 

ʉɹ 9 

ʊײʥʳץ ʢװʥʜʝʨ 26 

6. ɾʝʣ ʞʳʣʜʘʤʜʳסʳʥʳ5 ש %-ʜʘʥ ʘʩʫ ʞʠʽʣʽʛʽ, U ʤ/ʩ 5 
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ɸʣ ʣʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʬʦʥʜʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʞᴅʥʝ ʦʣʘʨʜʳש ʰʝʢʪʽ ʨץײʩʘʪ 

ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ ʪᴇʤʝʥʜʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

 

4-ʢʝʩʪʝ ï ʃʘʩʪʘʫʰʳ ʟʘʪʪʘʨʜʳש ʬʦʥʜʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʞᴅʥʝ ʦʣʘʨʜʳש ʰʝʢʪʽ 

ʨץײʩʘʪ ʝʪʽʣʛʝʥ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳʥʳש ʩʘʣʳʩʪʳʨʤʘʣʳ ʩʠʧʘʪʪʘʤʘʩʳ 

 

ʃʘʩʪʘʡʪʳʥ ʟʘʪʪʘʨ ʌʦʥʜʳץ ʢʦʥʮʝʥʪʨʘʮʠʷʣʘʨʳ 

(ʪײʥʳץ ʢװʥʜʝʨʽ), ʤʛ/ʤ3 

ʐʈʂ, 

ʤʛ/ʤ3 

 ʳʤʘʣʳ ʟʘʪʪʘʨ 0,2 0,5ץʘʣפ

ʂᴇʤʽʨʪʝʛʽ ʪʦʪʳסʳ 0,4 5,0 

ʂװʢʽʨʪʪʽץ שʦʩ ʪʦʪʳסʳ 0,02 0,5 

ɸʟʦʪ ʪʦʪʳסʳ 0,008 0,2 

 

ɾʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʝʩʝʧʪʝʫʣʝʨ ʘʨץʳʣʳ ʪᴇʤʝʥʜʝʛʽ ʢʝʩʪʝʣʝʨʛʝ ץʘʨʘʡ 

ʩʘʥʠʪʘʨʣʳץ-ץʦʨסʘʫ ʘʡʤʘסʳʥʳש ʩʳʟʙʘʩʳ ʞʘʩʘʣʳʥʜʳ (5-ʢʝʩʪʝ).  

 

5-ʢʝʩʪʝ ï ɾʝʣʜʽש ʙʘסʳʪʳʥʳץ שʘʡʪʘʣʘʥʫ ʜʝʨʝʢʪʝʨʽ 

 

 ʘʣʘפ

ɾʝʣʜʽש ʦʨʪʘʰʘ ץʘʡʪʘʣʘʥʫʳ  

(ʨʦʟʘ ʞʝʣʽ) 

ʩʪʨʘʪʠʬʠʢʘʮʠʷ 

ʢʦʵʬ-ʪʽ ɸ 

ʉ ʉʐ ʐ ʆʐ ʆ ʆɹ ɹ ʉɹ 

ʊʚ,
ʦʉ 

ʩʳʨʪץʳ 

ʪʝʤʧʝʨʘʪʫʨʘ 

 ʦʥʘʝʚפ

 
16 8 7 17 26 9 9 8 29,7 

200 

 

ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ (ʉפɸ) ï ʙײʣ ʣʘʩʪʘʫ ʢᴇʟʜʝʨʽ ʤʝʥ ʦʣʘʨסʘ ʞʘץʳʥ ʞʘʪץʘʥ ʪײʨסʳʥ 

ʤʝʢʝʥ ʘʨʘʩʳʥʜʘסʳ  ʙʝʣʛʽʣʝʥʛʝʥ ʘʨʘ ץʘʰʳץʪʳץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉפɸ ץʦʨʰʘסʘʥ ʦʨʪʘ ʤʝʥ ʘʜʘʤ 

ʜʝʥʩʘʫʣʳסʳʥ ᴇʥʜʽʨʽʩʪʝʥ ʘʪʤʦʩʬʝʨʘ ʘʫʘʩʳʥʘ ʰʳסʘʨʳʣʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʘʥ (ʰʘש, ʛʘʟ, ʰʫ, 

ʜʽʨʽʣ) ץʦʨסʘʫ װʰʽʥ ʪʘסʘʡʳʥʜʘʣʘʜʳ. ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳʥʳץ שʘʰʳץʪʳסʳ ᴇʥʜʽʨʽʩʪʝʥ 

ʘʪʤʦʩʬʝʨʘ ʘʫʘʩʳʥʘ ʰʳסʘʨʳʣʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨ ʪײʨסʳʥ ʘʫʜʘʥ ʰʝʢʘʨʘʩʳʥʜʘסʳ ʘʫʘʜʘ ʩʝʡʽʣʫʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ ʐʈʂ-ʜʘʥ ʘʩʧʘʡʪʳʥ ʰʘʤʘסʘ ʜʝʡʽʥ ʘʟʘʷ ʘʣʘʪʳʥ ʤᴇʣʰʝʨʛʝ ʜʝʡʽʥ ʪʘסʘʡʳʥʜʘʣʘʜʳ. 

ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ץʦʨסʘʫ ʰʘʨʪʪʘʨʳʥ ʦʨʳʥʜʘʫסʘ ʘʨʥʘʣסʘʥ ʞᴅʥʝ ʦʣ 

ʞʝʨʜʝ ʩʧʦʨʪ ʘʣʘשʜʘʨʳʥ, ʜʝʤʘʣʫ ʧʘʨʢʪʝʨʽʥ, ʙʽʣʽʤ ʙʝʨʫ ʞᴅʥʝ ʙʘʣʘ ʢװʪʽʤʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʤʝʢʝʤʝʣʝʨ, ʜʝʥʩʘʫʣʳץ ʩʘץʪʘʫ ʦʨʳʥʜʘʨʳ ʤʝʥ ʧʨʦʬʠʣʘʪʠʢʘʣʳץ ʤʝʢʝʤʝʣʝʨʜʽ ʦʨʥʘʣʘʩʪʳʨʫסʘ 

ʪʠʳʤ ʩʘʣʳʥʘʜʳ. ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳʥʜʘ ʪʝʭʥʦʣʦʛʠʷʣʳץ ʘʣʘשʜʘʨ, ץʦʡʤʘʣʘʨ, ᴇʩʽʤʜʽʢʪʝʨ 

ʧʠʪʦʤʥʠʢʪʝʨʽʥ ʩʘʣʫסʘ ʨץײʩʘʪ ʙʝʨʽʣʽʧ, ʉפɸ ʰʝʢʘʨʘʩʳʥʜʘ ʢᴇʰʝʪ ʝʛʽʣʝʜʽ. 

ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳʥ ʪʘסʘʡʳʥʜʘסʘʥʜʘ ʥʦʨʤʘʪʠʚʪʽʢ ʞᴅʥʝ ʝʩʝʧʪʝʫ ʘʨץʳʣʳ 

ʘʥʳʪʘʣסʘʥ ʉפɸ ᴇʣʰʝʤʽ ץʦʣʜʘʥʳʣʘʜʳ. ʅʦʨʤʘʪʠʚʪʽʢ ʩʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ ʉʘʥʇʠʅ 

 ʘʫʽʧʪʽʣʽʢץ שɸ ʝʥʽ ᴇʥʜʽʨʽʩʪʽפʘʡʳʥʜʘʣʘʜʳ ʜʘ, ʦʥʜʘ ʉסʞʘʪʳʥʘ ʩʘʡ ʪʘײץ 2.2.1/2.1.1.1200-03

ʩʘʥʘʪʳʥʘ ʩʘʡ ʘʥʳץʪʘʣʳʧ, ʦʣ ᴇʥʜʽʨʽʩ ʪʝʨʨʠʪʦʨʠʷʩʳʥʘʥ ʙʘʩʪʘʣʳʧ ʙʝʣʛʽʣʝʥʝʜʽ:   

 ;ʳ ᴇʥʜʽʨʽʩ ʦʨʥʳ - 1000 ʤסʘʫʽʧʪʽʣʽʛʽ ʙʽʨʽʥʰʽ ʩʘʥʘʪʪʘפ

 ;ʳ ᴇʥʜʽʨʽʩ ʦʨʥʳ - 500 ʤסʘʫʽʧʪʽʣʽʛʽ ʝʢʽʥʰʽ ʩʘʥʘʪʪʘפ

 ;ʳ ᴇʥʜʽʨʽʩ ʦʨʥʳ - 300 ʤסʰʽʥʰʽ ʩʘʥʘʪʪʘװ ʘʫʽʧʪʽʣʽʛʽפ

 .ʳ ᴇʥʜʽʨʽʩ ʦʨʥʳ - 100 ʤסʘʫʽʧʪʽʣʽʛʽ ʪᴇʨʪʽʥʰʽ ʩʘʥʘʪʪʘפ

ʉʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ ʝʥʽʥʽש ᴇʣʰʝʤʜʝʨʽ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʦʨʪʘʣʳץ 

ʘʥʳץʪʘʡʪʳʥ ʞʳʣʜʳץ ʞʝʣ ʙʘסʳʪʪʘʨʳ ʢᴇʨʩʝʪʢʽʰʪʝʨʽ ʙʦʡʳʥʰʘ ᴇʥʜʽʨʽʩʪʝʥ ʘʪʤʦʩʬʝʨʘ ʘʫʘʩʳʥʘ 
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ʪʘʩʪʘʣʳʥʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʤᴇʣʰʝʨʽʥ ʧʘʡʜʘʣʘʥʳʧ ʤʳʥʘʜʘʡ ʬʦʨʤʫʣʘʤʝʥ ʝʩʝʧʪʝʫ ʘʨץʳʣʳ 

ʘʥʳץʪʘʣʘʜʳ: 

   

                  (1) 

 

ʤײʥʜʘסʳ L ï ʉפɿ-ʥʳש ʝʩʝʧʪʝʫ ʘʨץʳʣʳ ʘʥʳץʪʘʣסʘʥ ᴇʣʰʝʤʽ ʜʝ, ʦʥʜʘ ʉʤ = ʐʈʂ, ʤ; 

      L0 ï ʩʘʥʠʪʘʨʣʳװ ץʟʽʣʽʩ ʘʡʤʘסʳ; 

      ʈ ï ץʘʨʘʩʪʳʨʳʣʘʪʳʥ ʞʝʣ ʙʘסʳʪʳʥʳש ʦʨʪʘʰʘ ʞʳʣʜʳץ ץʘʡʪʘʣʘʥʫʳ, %; 

      ʈ0 ï ʰʝשʙʝʨ ʙʦʡʳʥʰʘ ʞʝʣ ʙʘסʳʪʳʥʘ ץʘʪʳʩʪʳ ʞʝʣʜʽש ʪʝʢ ʙʽʨ ʙʘסʳʪʪʘ ʩʦסʫʳʥʳש 

 ;% ,ʘʡʪʘʣʘʥʫ ʢᴇʨʩʝʪʢʽʰʽץ

 ɾʝʣ ʙʘסʳʪʳʥʳ8 ש-ʨʫʤʙʘʣʳץ ʰʘʤʘʩʳ ʈ = 100/8 = 12,5 %. ᴆʥʜʽʨʽʩ ʦʨʥʘʣʘʩץʘʥ ʘʡʤʘץʪʳש 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷʣʳץ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʦʥʳש ʩʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳʥʳש ʞʝʣ 

ʙʘסʳʪʪʳʨʳ ʙʦʡʳʥʰʘ ʰʝʢʘʨʘʣʘʨʳ ʪᴇʤʝʥʜʝʛʽ ʤᴅʥʜʝʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ, ʤ: 

     

             Lc  = 157 ̷ 
ȟ
 = 163,3;                        Lʆ   = 157̷

ȟ
 = 226,1; 

             LCʐ = 157̷  
ȟ

 = 125,6;                        Lʆɹ = 157̷
ȟ
 = 238,64; 

             Lʐ  =   157̷ 
ȟ

 = 163,3;                        Lɹ = 157 ̷  
ȟ
 = 87,92 

             Lʆʐ = 157 ̷ 
ȟ
 = 138,2;                       LCɹ  = 157̷

ȟ
 = 113. 

 

ɽʛʝʨ ᴇʥʜʽʨʽʩʪʝʥ ʘʪʤʦʩʬʝʨʘ ʘʫʘʩʳʥʘ ʪʘʩʪʘʣʳʥʘʪʳʥ ʟʠʷʥʜʳ ʟʘʪʪʘʨʜʳש ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ 

ʉפɸ ʰʝʢʘʨʘʩʳʥʜʘ ʐʈʂ-ʜʘʥ ʘʩʧʘʩʘ, ʦʥʜʘ ʪʘʣʘʧץʘ ʩʘʡ, ʞʝʣ ʙʘסʳʪʳ ʩʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ 

ʰʝʢʘʨʘʩʳʥ ʪʘסʘʡʳʥʜʘʫʜʘ ץʘʧʝʨʛʝ ʘʣʳʥʙʘʡʜʳ. ʄײʥʜʘʡ ʝʩʝʧʪʝʫʣʝʨ ᴅʜʽʩʽʤʝʥ ʘʥʳץʪʘʣסʘʥ ʂʥʘʫʬ 

ɻʠʧʩ פʘʧʰʘסʘʡ ᴇʥʜʽʨʽʩʽʥʽש ʞʝʣ ʙʘסʳʪʪʘʨʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʩʘʥʠʪʘʨʣʳץ ץʦʨסʘʫ ʘʡʤʘסʳ 

ʪᴇʤʝʥʜʝʛʽ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

    

 
1-ʩʫʨʝʪ . ʉʘʥʠʪʘʨʣʳץ-ץʦʨסʘʫ ʘʡʤʘסʳʥʳש ʩʳʟʙʘʩʳ 

 

 ʦʨʳʪʳʥʜʳפ

 ʘסʩʘʨʪʫץʜʘʡʜʳ ʞʘסʞʘ ץʪʳ ʜʘʤʫ ʢʦʥʮʝʧʮʠʷʩʳʥʘ ʩᴅʡʢʝʩ, ʵʢʦʣʦʛʠʷʣʳץʨʘײʦʨʳʪʘ ʢʝʣʝ, ʪפ

ʘʨʥʘʣסʘʥ ײʩʳʥʳʩʪʘʨ ʨʝʪʽʥʜʝ ʘʫʘ ʩʘʧʘʩʳʥ ʪײʨʘץʪʳ ʙʘץʳʣʘʫ: ʘʫʘʥʳש ʣʘʩʪʘʥʫ ʜʝשʛʝʡʽʥ 

ʘʥʳץʪʘʫסʘ, ʷסʥʠ ʵʢʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ װʰʽʥ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʦʥʣʘʡʥ ץʳʟʤʝʪʪʝʨʜʽ 

 ʘʤʪʘʤʘʩʳʟץ ץʜʘʡʜʘʥ ʭʘʙʘʨʜʘʨ ʙʦʣʫʜʳ ʪʦʣʳסʘʟʽʨʛʽ ʞʘץ ʘסʳʥʜʘʨסʨײʳʣʳ ʪץʥʝʤʽ ʧʘʡʜʘʣʘʥʫ ʘʨװ
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ʝʪʽʧ ʦʪʳʨʫ ץʘʞʝʪ. ᴆʥʜʽʨʽʩ ʧʝʥ ʩʝʣʠʪʝʙʪʽ ʘʡʤʘץ ʘʨʘʩʳʥ ʢᴇʛʘʣʜʘʥʜʳʨʫʜʳ ʦʜʘʥ ᴅʨʽ ʞʘץʩʘʨʪʫ, 

ʜʝʤʝʢ ʘסʘʰ ʦʪʳʨסʳʟʫ ʞᴅʥʝ ʞʘʩʳʣ ʞʝʣʝʢʪʝʨʜʽ ײץʨʫʜʳץ שʦʩʳʤʰʘ ʙʘʩʪʘʤʘʣʘʨʳ ʘʫʘ ʩʘʧʘʩʳʥ 

ʞʘץʩʘʨʪʫסʘ ʞᴅʥʝ ʳסשʘʡʣʳ ץʘʣʘʣʳץ ʦʨʪʘʥʳ ײץʨʫסʘ ʳץʧʘʣ ʝʪʝʜʽ.  
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ɸʥʥʦʪʘʮʠʷ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ 
ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʂʳʨʛʳʟʩʪʘʥʘ. ʕʪʦʪ ʨʝʛʠʦʥ ʚʢʣʶʯʘʝʪ ʧʨʝʜʛʦʨʴʷ ʠ 

ʜʦʣʠʥʥʳʝ ʫʯʘʩʪʢʠ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʩʢʣʦʥʘʤʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʨʘʚʥʠʥʘʤʠ ʏʫʡʩʢʦʡ 

ʜʦʣʠʥʳ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ- ʦʪ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ 

ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʜʦ ʭʚʦʡʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʥʥʦ ʵʪʘ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ 

ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʝʚʝʨʥʦʛʦ ʂʳʨʛʳʟʩʪʘʥʘ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʟʥʘʯʝʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʠʭ 

ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʜʜʝʨʞʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ: ʇʨʘʚʦʚʘʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʙʘʟʘ, ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʟʥʘʯʝʥʠʝ ʆʆʇʊ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ ʠ ʥʘʨʫʰʝʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ. ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʟʳʚʘʝʪ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʠ ʆʆʇʊ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ, 

ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ, ʵʢʦʣʦʛʠʷ, ʬʣʦʨʘ, ʬʘʫʥʘ, ʵʥʜʝʤʠʢʠ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ. 

 

Abstract. The central part of the Chui region occupies a unique position in Kyrgyzstan's 

natural and geographical landscape. This region encompasses the foothills and valleys between the 

northern slopes of the Kyrgyz Mountain Range and the plains of the Chui Valley. It boasts a high 

concentration of natural ecosystems, ranging from dry steppes and deciduous forests to coniferous 

mountain ranges and alpine meadows. Due to this diversity of natural conditions, this part of the 

region is crucial for the conservation of biological and landscape diversity, making it one of the key 

zones of ecological balance in northern Kyrgyzstan. 

This article examines the environmental status and significance of specially protected natural 

areas (SPNAs) in the central Chui region, focusing on their role in preserving biodiversity, 

maintaining ecological balance, and sustainable natural resource management. The following key 

aspects are analyzed: the legal and organizational framework, the region's landscape and geographic 

features, the significance of SPNAs, environmental challenges and violations, and prospects for 

management and conservation. 

The consideration of specially protected natural areas (SPNA) in the central part of the Chui 

region is of particular interest, and SPNAs represent a key tool for preserving ecosystems, rare and 

endemic species of flora and fauna, water resources and landscape diversity. 

Keywords: specially protected natural territories, Chui region, central part, ecology, flora, 

fauna, endemics, biodiversity, pollution, state. 
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ɸʥʥʦʪʘʮʠʷ. ʐʫ ʦʙʣʳʩʳʥʳϬ ʦʨʪʘʣʳϨ ʙϺʣʽʛʽ ϧʳʨϤʳʟʩʪʘʥʥʳϬ ʪʘʙʠϤʠ-ʛʝʦʛʨʘʬʠʷʣʳϨ 

Ϩϰʨʳʣʳʤʳʥʜʘ ʝʨʝʢʰʝ ʦʨʳʥ ʘʣʘʜʳ. ɹϰʣ ʘʡʤʘϨϨʘ ϧʳʨϤʳʟ ʞʦʪʘʩʳʥʳϬ ʩʦʣʪϮʩʪʽʢ ʙʝʪʢʝʡʣʝʨʽ 

ʤʝʥ ʐʫ ʘʣϨʘʙʳʥʳϬ ʞʘʟʳϨʪʘʨʳ ʘʨʘʩʳʥʜʘϤʳ ʪʘʫ ʙϺʢʪʝʨʽ ʤʝʥ ʘϬϤʘʨ ʫʯʘʩʢʝʣʝʨʽ ʢʽʨʝʜʽ. ʄϰʥʜʘ 

ʪʘʙʠϤʠ ʵʢʦʞϮʡʝʣʝʨʜʽϬ ʞʦϤʘʨʳ ʢʦʥʮʝʥʪʨʘʮʠʷʩʳ ʙʘʡϨʘʣʘʜʳ - ϨϰʨϤʘϨ ʜʘʣʘ ʤʝʥ ʞʘʧʳʨʘϨʪʳ 

ʦʨʤʘʥʜʘʨʜʘʥ ʙʘʩʪʘʧ ϨʳʣϨʘʥ ʞʘʧʳʨʘϨʪʳ ʪʘʫʣʘʨ ʤʝʥ ʘʣʴʧʽʣʽʢ ʰʘʣϤʳʥʜʘʨϤʘ ʜʝʡʽʥ. ʊʘʙʠϤʠ 

ʞʘϤʜʘʡʣʘʨʜʳϬ ʘʣʫʘʥ ʪϮʨʣʽʣʽʛʽʥʽϬ ʘʨϨʘʩʳʥʜʘ ʦʙʣʳʩʪʳϬ ʜϸʣ ʦʩʳ ʙϺʣʽʛʽ ʙʠʦʣʦʛʠʷʣʳϨ ʞϸʥʝ 

ʣʘʥʜʰʘʬʪʪʳϨ ϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫ Ϯʰʽʥ ʤʘϬʳʟʜʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ, ʙϰʣ ʦʥʳ ʉʦʣʪϮʩʪʽʢ 

ϧʳʨϤʳʟʩʪʘʥʥʳϬ ʵʢʦʣʦʛʠʷʣʳϨ ʪʝʧʝ-ʪʝϬʜʽʛʽʥʽϬ ʥʝʛʽʟʛʽ ʘʡʤʘϨʪʘʨʳʥʳϬ ʙʽʨʽʥʝ ʘʡʥʘʣʜʳʨʘʜʳ. 

ʄʘϨʘʣʘʜʘ ɹʠʦϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫʜʘϤʳ, ʵʢʦʣʦʛʠʷʣʳϨ ʪʝʧʝ-ʪʝϬʜʽʢʪʽ ʩʘϨʪʘʫʜʘϤʳ ʞϸʥʝ 

ʪʘʙʠϤʘʪʪʳ ʪϰʨʘϨʪʳ ʧʘʡʜʘʣʘʥʫʜʘϤʳ ʨϺʣʽʥʝ ʥʘʟʘʨ ʘʫʜʘʨʘ ʦʪʳʨʳʧ, ʐʫ ʦʙʣʳʩʳʥʳϬ ʦʨʪʘʣʳϨ 

ʙϺʣʽʛʽʥʜʝʛʽ ʝʨʝʢʰʝ ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨʜʳϬ (ɽϧʊɸ) ʵʢʦʣʦʛʠʷʣʳϨ ʞʘϤʜʘʡʳ ʤʝʥ 

ʤʘϬʳʟʳ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. ʂʝʣʝʩʽ ʥʝʛʽʟʛʽ ʘʩʧʝʢʪʽʣʝʨ ʪʘʣʜʘʥʘʜʳ: ϨϰϨʳϨʪʳϨ ʞϸʥʝ 

ϰʡʳʤʜʘʩʪʳʨʫʰʳʣʳϨ ʙʘʟʘ, ʘʡʤʘϨʪʳϬ ʣʘʥʜʰʘʬʪʪʳϨ-ʛʝʦʛʨʘʬʠʷʣʳϨ ʝʨʝʢʰʝʣʽʢʪʝʨʽ, ɽϧʊɸ 

ʤʘϬʳʟʜʳʣʳϤʳ, ʵʢʦʣʦʛʠʷʣʳϨ ʩʳʥ-Ϩʘʪʝʨʣʝʨ ʤʝʥ ʙϰʟʫʰʳʣʳϨʪʘʨ, ʙʘʩϨʘʨʫ ʞϸʥʝ ϨʦʨϤʘʫ 

ʧʝʨʩʧʝʢʪʠʚʘʣʘʨʳ. ʐʫ ʦʙʣʳʩʳʥʳϬ ʦʨʪʘʣʳϨ ʙϺʣʽʛʽʥʽϬ ʝʨʝʢʰʝ ϨʦʨϤʘʣʘʪʳʥ ʪʘʙʠϤʠ ʘʫʤʘϨʪʘʨʳʥ 

(ɽϧʊɸ) Ϩʘʨʘʩʪʳʨʫ ʝʨʝʢʰʝ ϨʳʟʳϤʫʰʳʣʳϨ ʪʫʜʳʨʘʜʳ ʞϸʥʝ ɽϧʊɸ ʵʢʦʞϮʡʝʣʝʨʜʽ, ʬʣʦʨʘ ʤʝʥ 

ʬʘʫʥʘʥʳϬ ʩʠʨʝʢ ʞϸʥʝ ʵʥʜʝʤʠʢʘʣʳϨ ʪϮʨʣʝʨʽʥ, ʩʫ ʨʝʩʫʨʩʪʘʨʳʥ ʞϸʥʝ ʣʘʥʜʰʘʬʪʪʳϨ 

ϸʨʪϮʨʣʽʣʽʢʪʽ ʩʘϨʪʘʫʜʳϬ ʥʝʛʽʟʛʽ Ϩϰʨʘʣʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʝʨʝʢʰʝ ץʦʨסʘʣʘʪʳʥ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨ, ʐʫ ʦʙʣʳʩʳ, ʦʨʪʘʣʳץ ʙᴇʣʽʛʽ, 

ʵʢʦʣʦʛʠʷ, ʬʣʦʨʘ, ʬʘʫʥʘ, ʵʥʜʝʤʠʢʪʝʨ, ʙʠʦʘʣʫʘʥʪװʨʣʽʣʽʢ, ʣʘʩʪʘʥʫ, ʤʝʤʣʝʢʝʪʪʽʢ. 

 

ɺʚʝʜʝʥʠʝ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʆʆʇʊ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʘʢ ʠ 

ʚ ʮʝʣʦʤ ʧʦ ʂʳʨʛʳʟʩʪʘʥʫ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʦʙʣʝʤʘʤʠ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠ ʚʦʜʳ, ʘ ʪʘʢʞʝ 

ʫʛʨʦʟʦʡ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʦʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʆʆʇʊ ʚ ʵʪʦʤ 

ʨʝʛʠʦʥʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʦ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, 

ʢʘʢ ʟʘʛʨʷʟʥʝʥʠʝ, ʵʨʦʟʠʷ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ.  

ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʘʷ ʦʙʣʘʩʪʴ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʨʘʩʧʦʣʦʞʝʥʘ ʫʥʠʢʘʣʴʥʘʷ 

ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʟʦʥʘ, ʦʙʣʘʜʘʶʱʘʷ ʚʳʩʦʢʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ, ʣʘʥʜʰʘʬʪʥʳʤ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʆʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 20,2ʪʳʩ. ʢʤĮ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 

10% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʢʘʢ ʨʘʚʥʠʥʥʳʝ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʜʦʣʠʥʳ, ʪʘʢ ʠ ʧʨʝʜʛʦʨʴʷ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ, ʯʪʦ ʩʦʟʜʘʸʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʵʢʦʩʠʩʪʝʤ. 

ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʟʳʚʘʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʚʦ-ʧʝʨʚʳʭ, ʆʆʇʊ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ 

ʠʥʩʪʨʫʤʝʥʪ ʩʦʭʨʘʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ, ʨʝʜʢʠʭ ʠ ʵʥʜʝʤʠʯʥʳʭ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʩʝʪʴ ʆʆʇʊ ʝʱʸ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ 

ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ: ʥʘ ʥʘʯʘʣʦ 2024 ʛʦʜʘ ʜʦʣʷ ʪʝʨʨʠʪʦʨʠʡ, ʦʭʚʘʯʝʥʥʳʭ ʆʆʇʊ, ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 7,38 % ʦʪ ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ, ʠ ʚʝʜʸʪʩʷ ʨʘʙʦʪʘ ʧʦ ʝʸ ʫʚʝʣʠʯʝʥʠʶ ʜʦ 10%.  

ɺʦ-ʚʪʦʨʳʭ, ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʤʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʧʦʣʦʞʝʥʠʶ- ʤʝʞʜʫ ʨʘʚʥʠʥʦʡ ʠ ʛʦʨʥʦ-ʧʨʝʜʛʦʨʥʦʡ ʟʦʥʦʡ- ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ, ʪʨʝʙʫʶʱʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ- ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʫʨʠʟʤ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʛʨʘʶʪ ʨʦʣʴ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʘè ʠ 

ʤʦʛʫʪ ʩʪʘʪʴ çʙʫʬʝʨʦʤè ʜʣʷ ʩʤʷʛʯʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʂʳʨʛʳʟʩʪʘʥʘ. ʕʪʦʪ ʨʝʛʠʦʥ 

ʚʢʣʶʯʘʝʪ ʧʨʝʜʛʦʨʴʷ ʠ ʜʦʣʠʥʥʳʝ ʫʯʘʩʪʢʠ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤʠ ʩʢʣʦʥʘʤʠ ʂʳʨʛʳʟʩʢʦʛʦ ʭʨʝʙʪʘ ʠ 

ʨʘʚʥʠʥʘʤʠ ʏʫʡʩʢʦʡ ʜʦʣʠʥʳ. ɿʜʝʩʴ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ- 

ʦʪ ʩʫʭʠʭ ʩʪʝʧʝʡ ʠ ʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʜʦ ʭʚʦʡʥʳʭ ʛʦʨʥʳʭ ʤʘʩʩʠʚʦʚ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʦʚ. 
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ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʥʥʦ ʵʪʘ ʯʘʩʪʴ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʝʸ ʦʜʥʦʡ 

ʠʟ ʢʣʶʯʝʚʳʭ ʟʦʥ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʝʚʝʨʥʦʛʦ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʚʳʧʦʣʥʷʶʪ ʟʜʝʩʴ ʨʦʣʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʢʘʨʢʘʩʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʦʭʨʘʥʝʥʠʝ ʵʢʦʩʠʩʪʝʤ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ. ɺ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, 

ʟʘʢʘʟʥʠʢʠ, ʦʭʦʪʥʠʯʴʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʨʝʟʝʨʚʘʪʳ, ʘ ʪʘʢʞʝ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ. ʀʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ɿʘʢʦʥʦʤ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè ʠ ʨʷʜʦʤ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʨʷʜʦʢ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʟʦʥʠʨʦʚʘʥʠʷ, ʦʭʨʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʆʩʥʦʚʥʳʝ ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʙʣʘʩʪʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çɸʣʘ-ɸʨʯʘè. ʅʘʭʦʜʠʪʩʷ ʚ 40ʢʤ ʢ ʶʛʫ ʦʪ  

ɹʠʰʢʝʢʘ ʠ ʟʘʥʠʤʘʝʪ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 16,5ʪʳʩ.ʛʘ (ʨʠʩ 1). ʊʝʨʨʠʪʦʨʠʷ ʚʢʣʶʯʘʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʵʢʦʩʠʩʪʝʤʳ- ʛʦʨʥʳʝ ʭʚʦʡʥʳʝ ʣʝʩʘ, 

ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʣʝʜʥʠʢʠ. ʇʘʨʢ ʩʦʟʜʘʥ ʜʣʷ 

ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʠʥʳ ʨʝʢʠ ɸʣʘ-

ɸʨʯʘ ʠ ʨʝʜʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʩʥʝʞʥʳʡ ʙʘʨʩ, ʨʳʩʴ, ʪʷʥʴ-ʰʘʥʴʩʢʠʡ ʙʫʨʳʡ 

ʤʝʜʚʝʜʴ, ʢʘʤʝʥʥʘʷ ʢʫʥʠʮʘ. ʇʘʨʢ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ 

ʚʘʞʥʫʶ ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ 

ʬʫʥʢʮʠʶ, ʷʚʣʷʷʩʴ ʧʦʧʫʣʷʨʥʳʤ ʮʝʥʪʨʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: 

ʩʣʫʞʠʪ ʚʘʞʥʳʤ çʟʝʣʸʥʳʤ ʣʸʛʢʠʤè ʜʣʷ ʟʦʥʳ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʩʪʦʣʠʮʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʠʨʦʜʥʦʝ ʷʜʨʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʟʦʥʫ ʠ ʦʙʲʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çʏʦʥ-ʂʝʤʠʥè. ʆʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʧʘʨʢʦʚ 

ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʣʦʱʘʜʴʶ 

ʩʚʳʰʝ 126ʪʳʩ.ʛʘ (ʨʠʩ 2). ʈʘʩʧʦʣʦʞʝʥ ʚ 

ʦʜʥʦʠʤʸʥʥʦʡ ʜʦʣʠʥʝ ʠ ʦʭʚʘʪʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʨʦʜʥʳʭ ʧʦʷʩʦʚ- ʦʪ ʧʨʝʜʛʦʨʥʳʭ ʣʫʛʦʚ ʜʦ 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ɿʜʝʩʴ 

ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 700 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʦʙʠʪʘʶʪ 

ʨʝʜʢʠʝ ʞʠʚʦʪʥʳʝ- ʤʘʨʘʣ, ʩʥʝʞʥʳʡ ʙʘʨʩ, ʙʫʨʳʡ 

ʤʝʜʚʝʜʴ, ʦʨʸʣ-ʙʝʨʢʫʪ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ: 

ʢʨʫʧʥʳʡ ʧʨʠʨʦʜʥʳʡ ʢʦʨʠʜʦʨ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʧʨʝʜʛʦʨʴʷ ʠ ʛʦʨʥʫʶ ʟʦʥʫ, ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʤʝʩʪʦʤ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʟʦʥʦʡ ʵʢʦʪʫʨʠʟʤʘ. ʇʘʨʢ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʛʦʨʥʳʤʠ ʠ ʨʘʚʥʠʥʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʚʦʜʦʩʙʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʢ ʏʫ ʠ ʂʝʤʠʥ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʟʘʢʘʟʥʠʢ çɸʢ-ʉʫʫè. ʉʦʟʜʘʥ ʜʣʷ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʜʥʦʠʤʸʥʥʦʛʦ ʫʱʝʣʴʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʘʡʦʥʝ 

ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ. ɿʘʢʘʟʥʠʢ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 7,6 

ʪʳʩ.ʛʘ ʩʦʭʨʘʥʷʝʪ ʫʥʠʢʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʛʦʨʥʳʭ 

ʨʝʢ, ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʠ ʣʫʛʦʚ. ʆʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʟʘʱʠʪʝ ʚʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʨʦʟʠʠ 

ʧʦʯʚ.ʀʛʨʦʚʦʡ ʟʘʢʘʟʥʠʢ çɾʘʨʜʳ-ʂʘʡʳʥʜʳè. 

ʈʘʩʧʦʣʦʞʝʥ ʚ ʇʘʥʬʠʣʦʚʩʢʦʤ ʨʘʡʦʥʝ. ɽʛʦ ʦʩʥʦʚʥʘʷ 

ʬʫʥʢʮʠʷ- ʩʦʭʨʘʥʝʥʠʝ ʦʭʦʪʥʠʯʴʠʭ ʨʝʩʫʨʩʦʚ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦ-ʵʩʪʝʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ. ʇʣʦʱʘʜʴ- 

ʦʢʦʣʦ 8 700 ʛʘ (ʨʠʩ 3). ɿʜʝʩʴ ʦʙʠʪʘʶʪ ʢʦʩʫʣʠ, ʜʠʢʠʝ ʢʘʙʘʥʳ, ʚʦʣʢʠ, ʣʠʩʳ, ʘ ʪʘʢʞʝ ʨʝʜʢʠʝ ʚʠʜʳ 
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ʧʪʠʮ. ʊʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʣʫʞʠʪ ʤʝʩʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʙʫʬʝʨʦʤ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʡ. ʌʫʥʢʮʠʠ: ʩʦʭʨʘʥʝʥʠʝ ʧʦʧʫʣʷʮʠʡ 

ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʭʦʪʳ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʕʢʦʣʦʛʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ: ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʘʥʠʝ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʨʝʛʫʣʠʨʫʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ. 

ɸʣʘʤʝʜʠʥʩʢʦʝ ʠ ʀʩʩʳʢ-ɸʪʠʥʩʢʦʝ ʫʱʝʣʴ-̫ ʧʨʠʨʦʜʥʳʝ ʧʘʤʷʪʥʠʢʠ, ʠʟʚʝʩʪʥʳʝ ʩʚʦʠʤʠ 

ʤʠʥʝʨʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝʤ ʜʣʷ 

ʨʝʢʨʝʘʮʠʠ ʠ ʵʢʦʪʫʨʠʟʤʘ. 

ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʝʡʰʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ: 
ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɿʜʝʩʴ ʦʙʠʪʘʶʪ ʜʝʩʷʪʢʠ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ,  

ʟʘʥʝʩʸʥʥʳʭ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ. ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʆʇʊ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʉʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ- ʦʜʥʘ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʛʦʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʠ ʫʨʙʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʥʫʞʜʘʶʪʩʷ ʚ ʦʩʦʙʦʡ 

ʦʭʨʘʥʝ.  ʆʆʇʊ ʩʦʟʜʘʶʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɿʜʝʩʴ ʟʘʧʨʝʱʝʥʳ 

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʦʭʦʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠʨʦʜʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʠ ʨʘʟʚʠʚʘʪʴʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʸʤ. ɿʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʷʶʪ ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ: 

- ʩʦʭʨʘʥʷʶʪ ʨʝʜʢʠʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ; 

- ʧʦʜʜʝʨʞʠʚʘʶʪ ʯʠʩʪʦʪʫ ʚʦʟʜʫʭʘ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʩʣʫʞʘʪ ʧʨʠʨʦʜʥʳʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

- ʨʘʟʚʠʚʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʠ ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. 

ʉʝʪʴ ʆʆʇʊ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʂʳʨʛʳʟʩʪʘʥʘ. ʈʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦʤʦʞʝʪ ʩʦʭʨʘʥʠʪʴ ʵʪʦ ʙʦʛʘʪʩʪʚʦ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

ʃʝʩʥʳʝ ʠ ʛʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʨʝʛʫʣʠʨʫʶʪ ʩʪʦʢ ʨʝʢ, ʬʦʨʤʠʨʫʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʠʥʳ. 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘ ʙʘʟʝ ʧʘʨʢʦʚ ʠ  

ʟʘʢʘʟʥʠʢʦʚ ʧʨʦʚʦʜʷʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʵʢʩʢʫʨʩʠʠ, ʫʯʝʙʥʳʝ ʧʨʘʢʪʠʢʠ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʆʆʇʊ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ)- ʵʪʦ ʢʣʶʯʝʚʳʝ ʦʙʲʝʢʪʳ, ʛʜʝ ʚʝʜʫʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ (ɸʙʜʠʩʘʪʘʨʦʚ 

ʂ). ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʮʝʥʪʨʦʤ ʠʟʫʯʝʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʠ 

ʟʘʢʘʟʥʠʢʠ, ʢʦʪʦʨʳʝ ʩʣʫʞʘʪ ʙʘʟʦʡ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʜʫʪʩʷ ʨʘʟʣʠʯʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʠʨʦʜʝ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ: 

- ʤʦʥʠʪʦʨʠʥʛ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ; 

- ʠʟʫʯʝʥʠʝ ʵʢʦʩʠʩʪʝʤʥʳʭ ʩʚʷʟʝʡ ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ; 

- ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝʤ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ; 

- ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʢ, ʣʝʩʦʚ ʠ ʧʦʯʚ; 

 - ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʧʘʨʢʝ çɸʣʘ-ɸʨʯʘè ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʫʯʸʪʫ ʯʠʩʣʝʥʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʙʘʨʩʘ, ʢʦʟʝʨʦʛʘ ʠ ʨʝʜʢʠʭ ʭʠʱʥʳʭ ʧʪʠʮ. ɺ ʧʘʨʢʝ çʏʦʥ-ʂʝʤʠʥè 

ʫʯʸʥʳʝ ʂʳʨʛʳʟʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɾ. ɹʘʣʘʩʘʛʳʥʘ ʠʩʩʣʝʜʫʶʪ ʬʣʦʨʫ ʠ 

ʬʘʫʥʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʵʥʜʝʤʠʯʥʳʝ ʚʠʜʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. ɺ ʟʘʢʘʟʥʠʢʝ çʂʘʨʘʛʘʡʜʳè 

ʚʝʜʫʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʝʩʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʭʚʦʡʥʳʭ ʤʘʩʩʠʚʦʚ. 
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ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʪ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʩʚʝʱʝʥʠʠ ʥʘʩʝʣʝʥʠʷ. ʅʘ ʠʭ ʙʘʟʝ ʧʨʦʭʦʜʷʪ ʵʢʩʢʫʨʩʠʠ, ʰʢʦʣʴʥʳʝ ʧʨʘʢʪʠʢʠ, ʩʪʫʜʝʥʯʝʩʢʠʝ 

ʵʢʩʧʝʜʠʮʠʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʢʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʢʫʨʩʠʡ ʠ ʧʦʭʦʜʦʚ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʢʣʦʥʦʤ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʣʝʪʥʠʭ ʰʢʦʣ ʠ ʧʦʣʝʚʳʭ ʧʨʘʢʪʠʢ ʜʣʷ ʩʪʫʜʝʥʪʦʚ-ʙʠʦʣʦʛʦʚ; 

- ʣʝʢʮʠʠ ʠ ʩʝʤʠʥʘʨʳ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʦ ʟʘʱʠʪʝ ʧʨʠʨʦʜʳ; 

- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʝʩʪʠʚʘʣʠ, ʚʳʩʪʘʚʢʠ ʠ ʚʦʣʦʥʪʸʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ. 

ʅʘʧʨʠʤʝʨ, ʚ ʧʘʨʢʝ çɸʣʘ-ɸʨʯʘè ʜʝʡʩʪʚʫʝʪ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʪʨʦʧʘ, ʛʜʝ ʧʦʩʝʪʠʪʝʣʷʤ 

ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʷʭ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʦ ʧʨʘʚʠʣʘʭ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʨʦʜʝ. 

ɺ ʏʦʥ-ʂʝʤʠʥʩʢʦʤ ʧʘʨʢʝ ʧʨʦʚʦʜʷʪʩʷ ʘʢʮʠʠ ʧʦ ʧʦʩʘʜʢʝ ʜʝʨʝʚʴʝʚ ʠ ʫʙʦʨʢʝ ʪʝʨʨʠʪʦʨʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩʨʝʜʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʪʫʨʠʩʪʦʚ. 

ɿʥʘʯʝʥʠʝ ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʆʆʇʊ ʩʧʦʩʦʙʩʪʚʫʶʪ: 

- ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ; 

- ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʵʢʦʣʦʛʦʚ; 

- ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʤʦʣʦʜʝʞʠ; 

- ʧʨʠʚʣʝʯʝʥʠʶ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʘ ʢ ʧʨʦʙʣʝʤʘʤ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ; 

- ʧʦʜʜʝʨʞʘʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ- ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʟʘʧʦʚʝʜʥʳʝ ʫʛʦʣʢʠ ʧʨʠʨʦʜʳ, 

ʥʦ ʠ ʚʘʞʥʳʝ ʮʝʥʪʨʳ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. ɿʜʝʩʴ ʬʦʨʤʠʨʫʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ, 

ʨʘʟʚʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʇʦʜʜʝʨʞʢʘ ʥʘʫʯʥʦʡ ʠ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ- ʟʘʣʦʛ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʫʜʫʱʝʛʦ ʩʪʨʘʥʳ. 

ʈʝʢʨʝʘʮʠʷ ʠ ʵʢʦʪʫʨʠʟʤ. ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʚʳʧʦʣʥʷʶʪ 

ʥʝ ʪʦʣʴʢʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʫʶ ʠ ʥʘʫʯʥʫʶ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʤʠ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʠ 

ʠ ʵʢʦʪʫʨʠʟʤʘ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ- ʨʝʛʠʦʥ ʩ ʙʦʛʘʪʳʤ ʧʨʠʨʦʜʥʳʤ 

ʠ ʢʫʣʴʪʫʨʥʳʤ ʥʘʩʣʝʜʠʝʤ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʛʦʨʥʳʝ ʜʦʣʠʥʳ 

ʠ ʫʱʝʣʴʷ, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʧʦʩʝʱʘʶʪ ʪʳʩʷʯʠ ʪʫʨʠʩʪʦʚ. ʈʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʥʝ ʪʦʣʴʢʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʙʦʛʘʪʩʪʚ, ʥʦ ʠ ʫʢʨʝʧʣʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ 

ʦʙʱʝʩʪʚʘ. 

ʈʝʢʨʝʘʮʠʷ ð ʵʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʠʣ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ 

ʦʪʜʳʭ ʥʘ ʧʨʠʨʦʜʝ. ʊʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʙʣʘʛʦʜʘʨʷ ʩʦʯʝʪʘʥʠʶ ʞʠʚʦʧʠʩʥʳʭ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʯʠʩʪʦʛʦ 

ʚʦʟʜʫʭʘ, ʨʝʢ, ʚʦʜʦʧʘʜʦʚ ʠ ʙʦʛʘʪʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʆʩʥʦʚʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʆʆʇʊ: 

      - ʦʨʛʘʥʠʟʘʮʠʷ ʦʪʜʳʭʘ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʘʩʝʣʝʥʠʷ; 

      - ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʠ ʩʧʦʨʪʘ-ʧʝʰʠʝ ʤʘʨʰʨʫʪʳ, ʘʣʴʧʠʥʠʟʤ, ʢʦʥʥʳʝ ʧʨʦʛʫʣʢʠ; 

- ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʚʘʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʨʦʜʝ. 

ʕʢʦʪʫʨʠʟʤ - ʵʪʦ ʬʦʨʤʘ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʨʠʨʦʜʦʡ 

ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʨʝʜʝ ʜʣʷ ʥʝʸ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʵʢʦʪʫʨʠʟʤʘ: 

- ʩʦʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ; 

- ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ; 

- ʧʦʜʜʝʨʞʢʘ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ çʟʝʣʸʥʦʡè ʵʢʦʥʦʤʠʢʠ; 

- ʦʛʨʘʥʠʯʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʶ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ, ʩʦʭʨʘʥʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʪʫʨʠʩʪʘʤʠ; 

- ʧʦʚʨʝʞʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ; 

- ʰʫʤʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʙʝʩʧʦʢʦʡʩʪʚʦ ʞʠʚʦʪʥʳʭ. 
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ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʧʘʨʢʦʚ ʚʥʝʜʨʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʤʘʨʰʨʫʪʳ, 

ʟʦʥʳ ʧʦʢʦʷ ʠ ʩʠʩʪʝʤʳ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ 

ʧʦʩʝʪʠʪʝʣʝʡ. 

ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʨʝʢʨʝʘʮʠʠ ʠ 

ʵʢʦʪʫʨʠʟʤʘ. ʆʥʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʢʨʝʧʣʝʥʠʶ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ. ʈʘʟʚʠʪʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʵʢʦʪʫʨʠʟʤʘ- ʵʪʦ ʧʫʪʴ ʢ ʛʘʨʤʦʥʠʯʥʦʤʫ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʶ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʨʫʧʥʦʡ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʷʚʣʷʝʪʩʷ ʀʩʩʳʢ-ʂʫʣʴʩʢʠʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. 

ɽʩʣʠ ʩʨʘʚʥʠʚʘʪʴ ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʙʠʦʩʬʝʨʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ, ʫ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʝʩʪʴ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

-  ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ: ʚʘʞʥʘ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʨʝʜʢʠʭ 

ʞʠʚʦʪʥʳʭ ʠ ʨʝʢʨʝʘʮʠʠ; ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ ʣʦʢʘʣʴʥʳʝ, ʫʧʨʘʚʣʝʥʠʝ ʪʨʝʙʫʝʪ ʫʩʠʣʝʥʠʷ. 

- ʀʩʩʳʢ-ʂʫʣʴʩʢʘʷ ʙʠʦʩʬʝʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ: ʙʦʣʝʝ ʢʨʫʧʥʘʷ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘʷ, ʩ 

ʫʥʠʢʘʣʴʥʳʤʠ ʚʦʜʥʳʤʠ ʠ ʩʪʝʧʥʳʤʠ ʵʢʦʩʠʩʪʝʤʘʤʠ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʥʦ ʠʩʧʳʪʳʚʘʝʪ 

ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ɺ ʮʝʣʦʤ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʘʞʥʘ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʪʫʨʠʟʤʘ, ʘ ʀʩʩʳʢ-ʂʫʣʴ- ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʩʪʨʘʥʳ (ɹʘʢʳʪ ʊʦʣʢʘʥʦʚ). 

ʄʝʪʦʜʦʣʦʛʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʘʥʘʣʠʟʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʦʬʠʮʠʘʣʴʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʫʙʣʠʢʘʮʠʡ ʦʙ ʆʆʇʊ ʂʳʨʛʳʟʩʪʘʥʘ, ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʦʚ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʭ ʣʘʥʜʰʘʬʪʥʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʩʪʘʪʴʝ ʧʨʠʤʝʥʝʥʳ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʆʆʇʊ ʨʝʛʠʦʥʘ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʧʨʦʙʣʝʤ: ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʟʘʢʦʥʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ, 

ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʦʛʨʘʥʠʯʝʥʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʥʝʜʦʩʪʘʪʦʢ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺʘʞʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʨʘʩʰʠʨʝʥʠʝ 

ʪʝʨʨʠʪʦʨʠʡ ʆʆʇʊ ʠ ʘʢʪʠʚʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ. ʈʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʫʩʠʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʦʟʚʦʣʷʪ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʠʪʴ ʧʨʠʨʦʜʥʦʝ ʥʘʩʣʝʜʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʠ 

ʩʦʟʜʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʨʦʜʘ, ʵʢʦʥʦʤʠʢʘ ʠ ʦʙʱʝʩʪʚʦ 

ʥʘʭʦʜʷʪʩʷ ʚ ʛʘʨʤʦʥʠʠ. 

ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʂʳʨʛʳʟʩʪʘʥʘ. ʆʜʥʘʢʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʩʠʣʠʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʩʦʟʜʘʶʱʠʭ ʩʝʨʴʸʟʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ ʜʣʷ ʵʢʦʩʠʩʪʝʤ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʈʝʛʠʦʥ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʘʢʪʠʚʥʳʤ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʠ 

ʪʫʨʠʟʤʦʤ, ʯʪʦ ʫʩʠʣʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʘʞʝ ʚ ʧʨʝʜʝʣʘʭ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʚʳʟʦʚʦʚ ʜʣʷ ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ- ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚ. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ: 

- ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʳʙʨʦʩʳ ʠʟ ɹʠʰʢʝʢʘ ʠ ʙʣʠʟʣʝʞʘʱʠʭ ʥʘʩʝʣʸʥʥʳʭ 

ʧʫʥʢʪʦʚ; 

- ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʚʘʣʢʠ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʚʙʣʠʟʠ ʧʘʨʢʦʚ ʠ ʫʱʝʣʠʡ; 

- ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʢ ʠ ʨʫʯʴʸʚ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʠʮʠʜʦʚ ʠ ʫʜʦʙʨʝʥʠʡ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʴʷʭ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʚʳʟʳʚʘʝʪ ʜʝʛʨʘʜʘʮʠʶ ʧʦʯʚ ʠ 

ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ. 
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ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ 

çɸʣʘ-ɸʨʯʘè, ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çʏʦʥ-ʂʝʤʠʥè ʠ ʀʩʩʳʢ-ɸʪʠʥʩʢʦʝ ʫʱʝʣʴʝ, ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʤʘʩʩʦʚʦʛʦ ʪʫʨʠʟʤʘ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ: 

- ʨʘʟʨʫʰʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠʟ-ʟʘ ʚʳʪʘʧʪʳʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ; 

- ʟʘʛʨʷʟʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʤʫʩʦʨʦʤ ʠ ʙʳʪʦʚʳʤʠ ʦʪʭʦʜʘʤʠ; 

- ʙʝʩʧʦʢʦʡʩʪʚʦ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʥʘʨʫʰʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʠʭ ʦʙʠʪʘʥʠʷ; 

- ʩʘʤʦʚʦʣʴʥʦʝ ʨʘʟʚʝʜʝʥʠʝ ʢʦʩʪʨʦʚ, ʚʳʨʫʙʢʘ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʪʨʦʛʦʛʦ ʢʦʥʪʨʦʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ ʪʝʨʷʶʪ ʧʨʠʨʦʜʥʫʶ ʮʝʥʥʦʩʪʴ, ʘ 

ʵʢʦʩʠʩʪʝʤʳ ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳʤʠ. ʀʜʝʪ ʫʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʝʛʨʘʜʘʮʠʷ ʵʢʦʩʠʩʪʝʤ 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʪʘʪʫʩ ʦʭʨʘʥʳ, ʚ ʥʝʢʦʪʦʨʳʭ ʆʆʇʊ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʝʜʢʠʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ. 

ʇʨʠʯʠʥʳ ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ: 

- ʙʨʘʢʦʥʴʝʨʩʪʚʦ-ʦʭʦʪʘ ʥʘ ʘʨʭʘʨʘ, ʢʦʟʝʨʦʛʘ, ʙʝʨʢʫʪʘ ʠ ʜʨ; 

- ʥʝʟʘʢʦʥʥʘʷ ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʠ ʩʙʦʨ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ; 

- ʩʦʢʨʘʱʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʠʟ-ʟʘ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʛʦʨʘʭ ɸʣʘ-ɸʨʯʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʩʥʝʞʥʦʛʦ ʙʘʨʩʘ ʠ ʪʷʥʴ-ʐʘʥʩʢʦʛʦ 

ʤʝʜʚʝʜʷ, ʘ ʚ ʏʦʥ-ʂʝʤʠʥʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʣʦʱʘʜʴ ʭʚʦʡʥʳʭ ʣʝʩʦʚ. 

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʦʢʘʟʳʚʘʝʪ ʚʩʸ ʙʦʣʝʝ ʟʘʤʝʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʨʝʛʠʦʥʘ. 

ʇʨʦʷʚʣʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ: 

- ʩʦʢʨʘʱʝʥʠʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʣʝʜʥʠʢʦʚ ʊʷʥʴ-ʐʘʥʷ; 

- ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ; 

- ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʩʫʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ. 

ʕʪʠ ʧʨʦʮʝʩʩʳ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʶ ʘʨʝʘʣʦʚ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʫʛʨʦʟʝ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ. 

ʀʜʝʪ ʠʟʤʝʥʝʥʠʝ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʦʩʪ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʚʦʢʨʫʛ, ʆʆʇʊ- ʥʘʧʨʠʤʝʨ, ʚ ɸʣʘʤʝʜʠʥʩʢʦʤ ʠ ʂʝʤʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʚʝʜʸʪ 

ʢ: 

- ʬʨʘʛʤʝʥʪʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ; 

- ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʜʦʨʦʛ ʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʫʚʝʣʠʯʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʦʭʨʘʥʷʝʤʳʝ ʟʦʥʳ. 

ʅʝʨʝʜʢʦ ʛʨʘʥʠʮʳ ʆʆʇʊ ʥʝ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦʡ ʙʫʬʝʨʥʦʡ ʟʦʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʷʟʚʠʤʳʤʠ 

ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʅʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʩʣʘʙʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʄʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ ʩ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ: 

- ʥʝʭʚʘʪʢʘ ʢʘʜʨʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʵʢʦʣʦʛʠʠ; 

- ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʤʦʥʠʪʦʨʠʥʛ, ʫʙʦʨʢʫ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

- ʩʣʘʙʘʷ ʧʨʘʚʦʚʘʷ ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ. 

ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʮʝʣʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʳʟʦʚʦʚ: ʟʘʛʨʷʟʥʝʥʠʝʤ, ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʫʨʙʘʥʠʟʘʮʠʝʡ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʪʫʨʠʟʤʦʤ. 

ɼʣʷ ʠʭ ʨʝʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ: 

- ʫʩʠʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ; 

- ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ; 

- ʧʨʦʩʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʫʨʠʩʪʦʚ; 

- ʚʥʝʜʨʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʪʫʨʠʟʤʘ; 

- ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ. 

ʊʦʣʴʢʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʨʝʛʠʦʥʘ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 
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ɺʳʚʦʜʳ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʂʳʨʛʳʟʩʪʘʥʘ- ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ, ʛʜʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠʩʧʳʪʳʚʘʶʪ ʩʠʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ 

ʫʨʙʘʥʠʟʘʮʠʠ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʫʨʠʟʤʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʜʝʩʴ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʫʥʠʢʘʣʴʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ: ʛʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʭʚʦʡʥʳʝ ʣʝʩʘ, ʘʣʴʧʠʡʩʢʠʝ ʣʫʛʘ ʠ ʨʝʢʠ, ʢʦʪʦʨʳʝ 

ʥʫʞʜʘʶʪʩʷ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʝ. ʇʝʨʩʧʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʵʪʠʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʪʨʝʙʫʝʪ 

ʩʦʯʝʪʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ, ʥʘʫʯʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʆʆʇʊ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ (ʆʆʇʊ) ʨʝʛʠʦʥʘ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʆʆʇʊ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʫʯʸʪʦʤ ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ; 

- ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ: ʚʥʝʜʨʝʥʠʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ) ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ; 

- ʫʣʫʯʰʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʩʣʫʞʙ; 

- ʩʦʟʜʘʥʠʝ ʙʫʬʝʨʥʳʭ ʟʦʥ ʚʦʢʨʫʛ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʊʘʢʠʝ ʤʝʨʳ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʈʘʟʚʠʚʘʪʴ ʩʠʩʪʝʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʨʦʜʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʵʢʦʩʠʩʪʝʤ.  ʇʫʪʠ ʫʣʫʯʰʝʥʠʷ ʚ ʙʫʜʫʱʝʤ: 

- ʦʨʛʘʥʠʟʘʮʠʷ ʮʝʥʪʨʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʧʘʨʢʘʭ çɸʣʘ-ɸʨʯʘè ʠ çʏʦʥ-

ʂʝʤʠʥè; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʣʝʜʥʠʢʦʚ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʫʥʠʚʝʨʩʠʪʝʪʘʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʅʇʆ; 

- ʨʝʛʫʣʷʨʥʘʷ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʨʘʥʳ. 

ʅʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʤʦʛʫʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ. 

ʊʫʨʠʟʤ - ʚʘʞʥʳʡ ʠʩʪʦʯʥʠʢ ʜʦʭʦʜʘ, ʥʦ ʦʥ ʜʦʣʞʝʥ ʨʘʟʚʠʚʘʪʴʩʷ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʧʨʠʨʦʜʳ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚʢʣʶʯʘʶʪ: 

- ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʢʦʩʠʩʪʝʤʳ; 

- ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ- ʵʢʦ-ʛʦʩʪʠʥʠʮ, ʢʝʤʧʠʥʛʦʚ, ʧʫʥʢʪʦʚ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ; 

- ʦʙʫʯʝʥʠʝ ʛʠʜʦʚ ʠ ʠʥʩʪʨʫʢʪʦʨʦʚ ʧʨʠʥʮʠʧʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ; 

- ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʣʦʛʘè ʠʣʠ ʚʟʥʦʩʦʚ ʥʘ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʦʯʝʪʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ- ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʤʝʨʳ: 

- ʧʨʦʚʝʜʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʘʢʮʠʡ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ; 

- ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʣʫʙʦʚ ʠ ʚʦʣʦʥʪʸʨʩʢʠʭ ʜʚʠʞʝʥʠʡ; 

- ʚʦʚʣʝʯʝʥʠʝ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʚ ʧʨʦʝʢʪʳ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʣʝʩʦʚ ʠ ʦʯʠʩʪʢʝ 

ʪʝʨʨʠʪʦʨʠʡ; 

- ʧʦʜʜʝʨʞʢʘ çʟʝʣʸʥʳʭè ʠʥʠʮʠʘʪʠʚ ʤʘʣʦʛʦ, ʙʠʟʥʝʩʘ- ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʧʨʦʜʫʢʪʦʚ, ʩʫʚʝʥʠʨʦʚ, ʧʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ. ʋʯʘʩʪʠʝ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʫʩʪʦʡʯʠʚʳʤ ʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤ. ɼʣʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʜʜʝʨʞʢʠ. 
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ɺʦʟʤʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 

- ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʯʝʨʝʟ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ (ʖʅɽʇ, 

ɻʕʌ, ʇʈʆʆʅ); 

- ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʢʣʶʯʝʥʠʝ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʧʠʩʢʠ, ʥʘʧʨʠʤʝʨ, çʖʅɽʉʂʆ- ʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘè; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʵʢʦʪʫʨʠʟʤʘ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩʘ ʢ ʚʥʝʜʨʝʥʠʶ çʟʝʣʸʥʳʭè ʪʝʭʥʦʣʦʛʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʏʫʡʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʳ ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʫʩʪʦʡʯʠʚʦʡ ʤʦʜʝʣʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ, ʫʯʘʩʪʠʠ ʦʙʱʝʩʪʚʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ 

ʫʩʪʦʡʯʠʚʳʡ ʪʫʨʠʟʤ, ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʧʨʠʨʦʜʥʦʝ ʙʦʛʘʪʩʪʚʦ ʨʝʛʠʦʥʘ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʣʷ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʂʳʨʛʳʟʩʪʘʥʘ. 
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ʇʈʆɹʃɽʄʓ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʕʂʆʊʋʈʀɿʄɸ ʀ ʉʆʍʈɸʅɽʅʀʗ 

ɹʀʆʈɸɿʅʆʆɹʈɸɿʀʗ ɺ ʂʓʈɻʓɿʉʂʆʁ ʈɽʉʇʋɹʃʀʂɽ 

 

ʈ.ɹ. ʆʩʤʦʥʙʝʢʦʚʘ, ʈ.ʂ. ʊʦʢʪʦʨʦʚʘ, ɸ.ɹ. ʆʩʤʦʥʙʝʢʦʚʘ, ɹ.ʉ.ɹʝʢʪʝʰʝʚʘ 

 
ʂʳʨʛʳʟʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɾ.ɹʘʣʘʩʘʛʳʥʘ, ɹʠʰʢʝʢ, ʂʳʨʛʳʟʩʪʘʥ raushan.osmonbekova@mail.ru 

 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ  ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ʆʮʝʥʠʚʘʝʪʩʷ ʟʥʘʯʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ 

ʤʠʨʦʚʦʤ ʠ ʢʳʨʛʳʟʩʢʦʤ ʪʫʨʠʩʪʩʢʠʭ ʨʳʥʢʘʭ. ʈʘʩʢʨʳʪʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʫʨʠʩʪʩʢʠʝ ʨʝʩʫʨʩʳ 

ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ 

ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʙʘʟʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ). ʇʨʦʚʦʜʠʪʩʷ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʟʘʨʦʞʜʝʥʠʷ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤè.  

ʈʘʩʢʨʳʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʠ ʟʥʘʯʠʤʦʩʪʴ ʵʢʦʪʫʨʠʟʤʘ ʜʣʷ ʯʝʣʦʚʝʯʝʩʪʚʘ. ʇʨʠʚʝʜʝʥʳ 

ʧʨʠʤʝʨʳ ʚʘʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʪʫʨʠʟʤʘ ʜʣʷ ʨʝʛʠʦʥʦʚ ʂʳʨʛʳʟʩʪʘʥʘ. ʇʨʠʚʦʜʠʪʩʷ 

ʦʧʳʪ ʚʠʜʝʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʆʆʇʊ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ, ʧʦʯʝʤʫ 

ʩʦʭʨʘʥʷʪʴ ʧʝʨʚʦʟʜʘʥʥʫʶ ʧʨʠʨʦʜʫ ʩʪʘʥʦʚʠʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʧʨʠʙʳʣʴʥʦ. ʈʘʩʢʨʳʚʘʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʆʆʇʊ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʵʢʦʪʫʨʠʟʤʦʤ  ʂʳʨʛʳʟʩʪʘʥʘ.  

ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʵʢʦʪʫʨʠʟʤʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʦʩʚʝʱʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟʚʠʪʠʝʤ ʵʢʦʪʫʨʠʟʤʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʟʘʱʠʪʳ 

ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ ʩʪʨʘʥʳ.  

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʘʙʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, 

ʘ ʪʘʢʞʝ ʫʛʨʦʟʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʧʨʠʥʝʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ 

ʤʝʩʪʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʷ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳ ʠ ʧʦʚʳʰʘʷ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʝʸ ʮʝʥʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʨʘʟʚʠʪʠʝ 

ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʆʆʇʊ), ʢʦʥʮʝʧʮʠʷ ʵʢʦʪʫʨʠʟʤʘ, 

ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ. 

 

ɺʚʝʜʝʥʠʝ. ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ 

ʟʘʢʘʟʥʠʢʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʦʚʘʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ). ʆʜʥʘʢʦ ʨʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ï ʦʜʥʦ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʈʘʟʚʠʪʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʪʘʢʞʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʛʜʝ ʥʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʝʡʰʫʶ ʩʦʮʠʘʣʴʥʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ.  

ɺʦʟʨʦʩʰʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʧʫʪʝʰʝʩʪʚʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʢʦʚ ʣʝʪ 

ʚ ʤʠʨʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝ ʪʦʣʴʢʦ ʨʝʛʨʝʩʩʦʤ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʥʝʤʘʣʳʤ 

çʦʢʫʣʴʪʫʨʠʚʘʥʠʝʤè ʧʦʧʫʣʷʨʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʘʡʦʥʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʱʘʜʷʱʝʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʘʥʥʳʡ ʚʠʜ ʪʫʨʠʟʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʩʝʱʝʥʠʝ ʥʝʥʘʨʫʰʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ 

ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ. 

ʉʣʦʞʠʚʰʠʝʩʷ ʩʠʩʪʝʤʘ ʢʳʨʛʳʟʩʢʠʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʫʩʪʫʧʘʝʪ ʧʦ ʩʚʦʝʤʫ ʧʦʪʝʥʮʠʘʣʫ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʟʝʨʚʘʪʘʤ, ʥʦ ʠ ʠʤʝʝʪ ʧʝʨʝʜ 

ʥʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʢʳʨʛʳʟʩʢʠʝ ʟʘʧʦʚʝʜʥʠʢʠ ʦʭʚʘʪʳʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 
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ʫʥʠʢʘʣʴʥʳʝ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʘʥʜʰʘʬʪʳ ʠ ʵʢʦʩʠʩʪʝʤʳ, ʥʝ ʥʘʨʫʰʝʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ.  

ʂʳʨʛʳʟʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʤʝʩʪʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʭ ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ 4500 ʚʠʜʦʚ, ʠʟ 

ʥʠʭ 300 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʨʝʜʢʠʤʠ ʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ, 125 - ʵʥʜʝʤʠʢʠ, 200 

- ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʦʢʦʣʦ 130 ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʨʘʩʪʝʥʠʷ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʣʝʩʦʚ ʨʝʩʧʫʙʣʠʢʠ.  

ɺ ʨʝʩʧʫʙʣʠʢʝ ʦʙʠʪʘʝʪ ʙʦʣʝʝ 3% ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʤʠʨʦʚʦʡ ʬʘʫʥʳ (ʂʳʨʛʳʟʩʪʘʥ 

ʟʘʥʠʤʘʝʪ ʦʢʦʣʦ 0,13% ʦʪ ʧʣʦʱʘʜʠ ʩʫʰʠ ʥʘ ʧʣʘʥʝʪʝ). ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʠʜʦʚ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ 

ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ 

ʩʫʱʝʩʪʚʫʝʪ ʩʝʪʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 889663 

ʛʘ ʠʣʠ 4,45 % ʦʪ ʧʣʦʱʘʜʠ ʨʝʩʧʫʙʣʠʢʠ. 

ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʩʫʱʝʩʪʚʫʶʪ: 8 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚ (288 ʪ. ʛʘ); 9 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ (276 ʪ. ʛʘ); 10 ʣʝʩʥʳʭ, 23 ʙʦʪʘʥʠʯʝʩʢʠʭ, 18 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ, 2 ʢʦʤʧʣʝʢʩʥʳʭ ʠ 14 ʦʭʦʪʥʠʯʴʠʭ (ʟʦʦʣʦʛʠʯʝʩʢʠʭ) ʟʘʢʘʟʥʠʢʦʚ ʩ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 325 ʪ. ʛʘ. 

ʉ 2000 ʛʦʜʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ɹʠʦʩʬʝʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ "ʀʩʩʳʢ-ʂʫʣʴ" (ʪʝʨʨʠʪʦʨʠʷ ʀʩʩʳʢ-

ʂʫʣʴʩʢʦʡ ʦʙʣ.) ʥʘ ʧʣʦʱʘʜʠ 4314,4 ʪʳʩ. ʛʘ., ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʪʘʪʫʩ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ ʦʙʨʘʟʫʶʪʩʷ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʪʠʧʠʯʥʳʭ ʠʣʠ ʫʥʠʢʘʣʴʥʳʭ ʜʣʷ ʜʘʥʥʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʟʦʥʳ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʩʦ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʟʫʯʝʥʠʷ ʚ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʪʝʯʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʆʆʇʊ ʩʪʘʣʠ ʦʩʥʦʚʦʡ ʚʩʝʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʂʈ, ʢʨʦʤʝ ʪʦʛʦ, 

ʥʘ ʥʠʭ ʥʘʧʨʘʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʤʦʱʠ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ. ɻʣʘʚʥʳʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤ ʘʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʆʇʊ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥ çʆʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭè [1] 

ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʧʫʪʝʰʝʩʪʚʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ʜʘʚʥʦ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ ʦʪʜʳʭʘ, ʘ ʧʨʠʥʮʠʧʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ï 

ʥʝʟʳʙʣʝʤʳʤʠ ʧʨʘʚʠʣʘʤʠ ʧʦʚʝʜʝʥʠʷ ʚ ʧʨʠʨʦʜʝ. ɺʦ ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩʘʤʦ ʧʦʥʷʪʠʝ 

çʵʢʦʪʫʨʠʟʤè ʩʪʘʣʦ ʫʞʝ ʩʠʥʦʥʠʤʦʤ çʵʢʦʚʦʩʧʠʪʘʥʠʷè. ɺ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ ʞʝ ʢʦʥʮʝʧʮʠʷ 

çʵʢʦʪʫʨʠʟʤʘè ʧʦʥʷʪʥʘ ʣʠʰʴ ʫʟʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʤʘʣʦ ʢʪʦ ʩʨʝʜʠ ʦʙʳʯʥʳʭ ʦʙʳʚʘʪʝʣʝʡ 

ʯʝʪʢʦ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʯʝʤ ʵʪʦʪ ʚʠʜ ʪʫʨʠʟʤʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʦʪʜʳʭʘ ʥʘ ʧʨʠʨʦʜʝ. 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʂʳʨʛʳʟʩʢʦʡ ʨʝʩʧʫʙʣʠʢʝ ʩʘʤʦ ʧʦʥʷʪʠʝ çʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘè 

ʩʦʚʩʝʤ ʥʝ ʥʦʚʦʝ, ʜʣʷ ʵʪʦʛʦ ʨʘʩʩʤʦʪʨʠʤ ʟʘʨʦʞʜʝʥʠʝ ʦʩʥʦʚ ʵʢʦʪʫʨʠʟʤʘ ʚ ʨʝʪʨʦʩʧʝʢʪʠʚʝ. ʊʘʢ, ʚ 

1918 ʛʦʜʫ ʚʳʜʘʶʱʠʡʩʷ ʜʝʷʪʝʣʴ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ ʧʨʦʬʝʩʩʦʨ ʂʦʞʝʚʥʠʢʦʚ ʚ 

ʩʚʦʝʡ ʟʘʧʠʩʢʝ ʚ ʘʜʨʝʩ ʣʝʥʠʥʩʢʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʫʢʘʟʳʚʘʣ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʦʩʥʦʚʘʥʠʷ 

ʟʘʧʦʚʝʜʥʠʢʦʚ ʢʘʢ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʤʘʥʜʠʨʦʚʘʪʴ ʚ ʉʝʚʝʨʥʫʶ ɸʤʝʨʠʢʫ 

ʥʝʩʢʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʧʦʜʨʦʙʥʦʛʦ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʨʘʢʪʠʢʦʡ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʟʘʧʦʚʝʜʥʠʢʦʚ, ʛʜʝ ʟʘʧʦʚʝʜʥʦʝ ʜʝʣʦ ʟʘʢʣʶʯʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʧʨʦʧʘʛʘʥʜʝ ʠʜʝʠ ʦʭʨʘʥʳ 

ʧʨʠʨʦʜʳ ʩʨʝʜʠ ʧʨʦʩʪʦʛʦ ʥʘʨʦʜʘ. ʆʥ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʠʜʝʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʧʦʢʘ ʩʦʚʝʨʰʝʥʥʦ 

ʯʫʞʜʳ ʨʫʩʩʢʦʤʫ ʥʘʨʦʜʫ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʪʦ ʯʫʞʜʦ ʥʘʨʦʜʫ, ʪʦ ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʥʘʩʪʦʷʱʝʛʦ ʫʩʧʝʭʘ. ɺ 1929 ʛ. ʦʪʝʯʝʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛ ʧʨʦʬ. ɼ.ʅ. ʂʘʰʢʘʨʦʚ, ʚʳʩʪʫʧʘʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʟʘʧʦʚʝʜʥʦʛʦ ʜʝʣʘ ʥʘ 1 ɺʩʝʨʦʩʩʠʡʩʢʦʤ ʉʲʝʟʜʝ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ, ʦʪʤʝʯʘʣ, ʯʪʦ 

çʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʜʦʣʞʥʘ ʧʨʝʧʦʜʥʦʩʠʪʴʩʷ ʤʘʩʩʘʤ ʚ ʠʥʪʝʨʝʩʥʦʡ ʜʣʷ ʥʠʭ 

ʬʦʨʤʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʠʨʦʢʦʜʦʩʪʫʧʥʳʭ ʧʦʥʷʪʠʡè. 

ʂ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʛʜʝ ʪʫʨʠʟʤ ʚʦʟʤʦʞʝʥ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʦʪʥʦʩʷʪʩʷ: ʙʠʦʩʬʝʨʥʳʝ ʟʘʧʦʚʝʜʥʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʧʨʠʨʦʜʥʳʝ ʟʘʢʘʟʥʠʢʠ, ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ, ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ 

ʤʝʩʪʥʦʩʪʠ ʠ ʦʙʲʝʢʪʳ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ. ɺʩʝ ʞʝ ʦʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʵʢʦʪʫʨʠʟʤʘ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʢʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʷʚʣʷʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ. 
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ʉʝʛʦʜʥʷ ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʫʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʥʦ ʠ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʛʦʚʦʨʠʪʩʷ ʦ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʦʤ ʜʣʷ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚʠʜʝ ʦʪʜʳʭʘ ï ɻ ʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ. ʊʘʢ ʢʘʢ 

ʤʠʨʦʚʦʡ ʦʧʳʪ ʜʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʪʫʨʠʟʤ ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʘʧʨʘʚʣʝʥʠʝʤ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ: ʨʘʟʚʠʪʠʝ ʩʝʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʙʘʟʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʩʝʣʝʥʠʷ [2].  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 8 ʟʘʧʦʚʝʜʥʠʢʦʚ:  

ʀʩʩʳʢ-ʂʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʚ 1948 ʛʦʜʫ ʩ ʮʝʣʴʶ 

ʩʦʭʨʘʥʝʥʠʷ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʠ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ. ʊʝʨʨʠʪʦʨʠʷ 

ʟʘʧʦʚʝʜʥʠʢʘ ʩʦʩʪʦʠʪ ʠʟ 12 ʨʘʟʨʦʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 19ʪ.ʛʘ. ɿʘʧʦʚʝʜʥʠʢ ʩ 

ʦʟʝʨʦʤ ʀʩʩʳʢ-ʂʫʣʴ ʚʥʝʩʝʥ ʚ ʈʘʤʩʘʨʩʢʠʡ ʉʧʠʩʦʢ. ʆʭʨʘʥʘ ʧʪʠʮ ʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʦʜʥʦ-

ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ ʀʩʩʳʢ-ʂʫʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ. ɽʞʝʛʦʜʥʦ ʥʘ ʦʟʝʨʝ ʟʠʤʫʝʪ ʦʪ 40 ʜʦ 60 ʪʳʩʷʯ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʚʦʜʦʧʣʘʚʘʶʱʠʭ 

ʧʪʠʮ. 

ʉʘʨʳ-ʏʝʣʝʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ 1959 ʛʦʜʫ 

ʥʘ ʧʣʦʱʘʜʠ 24 ʪ.ʛʘ. ɿʘʧʦʚʝʜʥʠʢ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʏʘʪʢʘʣʴʩʢʦʛʦ ʭʨʝʙʪʘ ʠ 

ʦʭʚʘʪʳʚʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩʨʝʜʥʝʛʦʨʴʷ ʠ ʚʳʩʦʢʦʛʦʨʴʷ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ. 

ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝʧʦʚʪʦʨʠʤʳʭ ʦʨʝʭʦʚʦ-ʧʣʦʜʦʚʳʭ ʠ ʝʣʦʚʳʭ ʣʝʩʦʚ, ʛʦʨʥʳʝ ʩʪʝʧʠ ʠ ʣʫʛʘ, 

ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʞʠʚʦʪʥʳʡ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʠʨ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʠʟ ʩʝʤʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʦʟʝʨ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʷʥʠʝʤ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʋʢʨʘʰʝʥʠʝʤ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʝʪʩʷ ʦʟʝʨʦ 

ʉʘʨʳ-ʏʝʣʝʢ. ʉ 1979 ʛʦʜʫ ʨʝʰʝʥʠʝʤ ʖʅɽʉʂʆ ʟʘʧʦʚʝʜʥʠʢ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ 

ʩʝʪʴ ʙʠʦʩʬʝʨʥʳʭ ʨʝʟʝʨʚʘʪʦʚ. 

ɹʝ-hɸʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʚ 1979 ʛʦʜʫ ʚ ʏʘʪʢʘʣʴʩʢʦʡ 

ʜʦʣʠʥʝ (ʧʣʦʱʘʜʴ - 82 ʪ.ʛʘ.). ɿʘʧʦʚʝʜʥʠʢ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ ʵʥʜʝʤʠʢʘ ɿʘʧʘʜʥʦʛʦ ʊʷʥʴ-

ʐʘʥʷ - ʩʫʨʢʘ ʄʝʥʟʙʠʨʘ (Mormota menzbieri), ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʶʟʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʟʜʝʩʴ ʠ ʥʠʛʜʝ ʙʦʣʴʰʝ ʥʘ ʧʣʘʥʝʪʝ. ɿʜʝʩʴ 

ʦʭʨʘʥʷʶʪʩʷ ʵʢʦʩʠʩʪʝʤʳ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʫʛʦʚ, ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʏʘʪʢʘʣʴʩʢʦʡ 

ʜʦʣʠʥʳ ʠ ʯʘʩʪʠ ʧʦʡʤʳ ʨʝʢʠ ʏʘʪʢʘʣ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ 46 

ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 150 ʚʠʜʦʚ ʧʪʠʮ, 5 ʚʠʜʦʚ ʧʨʝʩʤʳʢʘʶʱʠʭʩʷ ʠ 1500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. 

ʅʘʨʳʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ (ʧʣʦʱʘʜʴ - 37 ʪ. ʛʘ) ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ 1983 ʛʦʜʫ. 

ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʦʭʨʘʥʷʝʪʩʷ ʢʨʫʧʥʳʡ ʠ ʢʨʘʩʠʚʳʡ ʤʘʩʩʠʚ ʛʦʨʥʳʭ ʝʣʦʚʳʭ ʣʝʩʦʚ, ʚʳʩʦʢʦʛʦʨʥʳʝ 

ʣʫʛʘ ʠ ʜʨʫʛʠʝ ʛʦʨʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɺʥʫʪʨʝʥʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ. ʊʝʨʨʠʪʦʨʠʷ 

ʟʘʧʦʚʝʜʥʠʢʘ ʝʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʛʜʝ ʦʭʨʘʥʷʝʪʩʷ ʧʦʧʫʣʷʮʠʷ ʩʝʤʠʨʝʯʝʥʩʢʦʛʦ 

ʙʣʘʛʦʨʦʜʥʦʛʦ ʦʣʝʥʷ (ʪʷʥʴ-ʰʘʥʴʩʢʠʡ ʧʦʜʚʠʜ). ɺ ʫʨʦʯʠʱʝ "ʀʡʨʠ-ʉʫʫ" ʚ 1986 ʛʦʜʫ ʧʦʩʪʨʦʝʥ 

ʧʠʪʦʤʥʠʢ ʧʦ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʫʢʘʟʘʥʥʦʛʦ ʚʠʜʘ. ɺ ʟʘʧʦʚʝʜʥʠʢʝ ʠʤʝʝʪʩʷ 

ʄʫʟʝʡ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʂʘʨʘʪʘʣ-ɾʘʧʳʨʳʢʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʚ 1994 ʛʦʜʫ ʚ ʅʘʨʳʥʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 14 ʪ. ʛʘ. ɿʘʧʦʚʝʜʥʠʢ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʥʝʙʦʣʴʰʠʭ 

ʟʘʧʦʚʝʜʥʳʭ ʫʯʘʩʪʢʦʚ: 1) ʂʘʨʘʪʘʣ-ɾʘʧʳʨʳʢʩʢʦʛʦ, ʛʜʝ ʦʭʨʘʥʷʶʪʩʷ ʧʦʡʤʝʥʥʳʝ ʝʣʦʚʳʝ ʣʝʩʘ, 

ʚʳʩʦʢʦʛʦʨʥʳʝ ʣʫʛʘ ʠ ʜʨʫʛʠʝ ʵʢʦʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɺʥʫʪʨʝʥʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ; 2) ʉʦʥ-

ʂʫʧʴʩʢʦʛ ʦ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʤ ʛʥʝʟʜʦʚʘʥʠʷ ʛʦʨʥʦʛʦ ʛʫʩʷ - ʚʠʜʘ, ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʂʳʨʛʳʟʩʪʘʥʘ. ʆʟʝʨʦ ʉʦʥ-ʂʫʣʴ - ʩʘʤʳʡ ʢʨʫʧʥʳʡ ʧʨʝʩʥʦʚʦʜʥʳʡ ʝʩʪʝʩʪʚʝʥʥʳʡ ʚʦʜʦʝʤ 

ʨʝʩʧʫʙʣʠʢʠ. ʆʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʩʝʨʝʜʠʥʝ ʤʦʱʥʦʛʦ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʨʫʩʣʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ 

ʛʥʝʟʜʦʚʴʷ ʧʪʠʮ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ɸʣʪʘʷ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʘʟʘʭʩʪʘʥʘ ʩ ʟʠʤʦʚʢʘʤʠ ʚ 

ʂʠʪʘʝ, ʀʥʜʠʠ, ʇʘʢʠʩʪʘʥʝ ʠ ɸʬʨʠʢʝ. 

ʉʘʨʳʯʘʪ-ʕʨʪʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʩʦʟʜʘʥ ʚ 1995 ʛʦʜʫ ʥʘ ʧʣʦʱʘʜʠ 72 ʪ. 

ʛʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢʠ ʋʯ-ʂʝʣʴ ʚ ɾʝʪʠ-ʆʛʫʟʩʢʠʭ ʩʳʨʪʘʭ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʝʪʩʷ 
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ʦʭʨʘʥʘ ʵʢʦʩʠʩʪʝʤ ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʣʘʪ ʠ ʩʳʨʪʦʚ ɺʥʫʪʨʝʥʥʝʛʦ ʊʷʥʴ-ʐʘʥʷ. ʊʝʨʨʠʪʦʨʠʷ 

ʟʘʧʦʚʝʜʥʠʢʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ɺʥʫʪʨʝʥʥʝʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʫʯʘʩʪʦʢ, ʪʠʧʠʯʥʳʡ ʜʣʷ ʚʳʩʦʢʦʛʦʨʥʦʡ ʩʳʨʪʦʚʦʡ ʟʦʥʳ. ʈʘʡʦʥ ʟʘʧʦʚʝʜʥʠʢʘ ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʤʝʩʪʦʤ ʚ ʨʝʩʧʫʙʣʠʢʝ, ʛʜʝ ʜʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ ʦʙʠʪʘʥʠʝ ʜʠʢʦʡ ʢʦʰʢʠ-ʤʘʥʫʣʘ, 

ʟʘʥʝʩʝʥʥʦʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʄʉʆʇ. 

ʇʘʜʳʰʘʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʚ 2003 ʛ. ʚ ʨʝʛʠʦʥʝ ɿʘʧʘʜʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ ʥʘ ʧʣʦʱʘʜʠ 16 ʪ. ʛʘ. ɿʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʨʯʦʚʳʭ 

ʣʝʩʦʚ ʠ ʵʥʜʝʤʠʢʘ ʨʝʩʧʫʙʣʠʢʠ - ʧʠʭʪʳ ʉʝʤʝʥʦʚʘ, ʘ ʪʘʢʞʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʮʝʣʦʤ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʩʚʷʪʳʥʷ - ʤʘʟʘʨ "ʇʘʜʳʰʘ-ɸʪʘ". 

ʂʫʣʫʥʘʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʦʙʨʘʟʦʚʘʥ ʚ 2004 ʛʦʜʫ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 24 

ʪ. ʛʘ, ʚ ʂʘʨʘ-ʂʫʣʴʜʞʠʥʩʢʦʤ ʨʘʡʦʥʝ ʆʰʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥʦ 

ʯʘʨʫʶʱʝʝ ʩʚʦʝʡ ʢʨʘʩʦʪʦʡ ʚʳʩʦʢʦʛʦʨʥʦʝ ʦʟʝʨʦ ʂʫʣʫʥ. ʃʘʥʜʰʘʬʪ ʟʘʧʦʚʝʜʥʠʢʘ ʛʦʨʥʳʡ ʠ 

ʜʦʚʦʣʴʥʦ ʨʘʟʥʦʦʙʨʘʟʝʥ. ɿʜʝʩʴ ʥʘʩʯʠʪʳʚʘʶʪʩʷ ʦʢʦʣʦ 600 ʚʠʜʦʚ ʧʦʣʝʟʥʦʡ ʜʠʢʦʨʘʩʪʫʱʝʡ ʬʣʦʨʳ. 

ɹʠʦʩʬʝʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ "ʀʩʩʳʢ-ʂʫʣʴ". ɺ ʩʝʥʪʷʙʨʝ 2001 ʛʦʜʘ ɹʠʦʩʬʝʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

"ʀʩʩʳʢ-ʂʫʣʴ" ʧʦʣʫʯʠʣʘ ʦʬʠʮʠʘʣʴʥʦʝ ʧʨʠʟʥʘʥʠʝ ʖʅɽʉʂʆ ʠ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚʦ ɺʩʝʤʠʨʥʫʶ 

ʉʝʪʴ ɹʠʦʩʬʝʨʥʳʭ ʈʝʟʝʨʚʘʪʦʚ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʮʝʣʝʡ ʙʠʦʩʬʝʨʥʦʛʦ ʨʝʟʝʨʚʘʪʘ ʷʚʣʷʝʪʩʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ 

ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʌʣʦʨʘ ʙʠʦʨʝʟʝʨʚʘʪʘ ʥʘʩʯʠʪʳʚʘʝʪ 

ʦʢʦʣʦ 1500 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ, ʙʦʛʘʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ, ʵʬʠʨʦʤʘʩʣʠʯʥʳʤʠ, ʜʫʙʠʣʴʥʳʤʠ, 

ʤʝʜʦʥʦʩʥʳʤʠ, ʬʠʪʦʥʮʠʜʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ ʦʙʨʘʟʫʶʱʠʤʠ ʧʦʯʪʠ 50 ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. 

ɿʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ 54 ʚʠʜʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʠʟ ʥʠʭ 9 ʚʠʜʦʚ ʟʘʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʂʳʨʛʳʟʩʪʘʥʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ 267 ʚʠʜʦʚ ʧʪʠʮ, ʠʟ ʥʠʭ 18 ʚʥʝʩʝʥʳ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ 

ʂʳʨʛʳʟʩʪʘʥʘ ʠ 2 ʚʠʜʘ - ʚ ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʄʉʆʇ - ʩʝʨʧʦʢʣʶʚ, ʩʘʚʢʘ. ʅʘ ʩʝʚʝʨʝ ʠʤʝʶʪʩʷ 

ʧʝʪʨʦʛʣʠʬʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʚʘʞʥʫʶ ʢʫʣʴʪʫʨʥʫʶ ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ, ʠ ʦʩʪʘʪʢʠ 

ʙʫʜʜʠʡʩʢʦʡ ʢʫʣʴʪʫʨʳ. 

ʅʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʘʨʢʠ ʚʦʟʣʘʛʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: ʩʦʭʨʘʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʬʣʦʨʳ ʠ ʬʘʫʥʳ, 

ʧʘʤʷʪʥʠʢʦʚ ʠʩʪʦʨʠʠ ʠ ʢʫʣʴʪʫʨʳ, ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʪʫʨʠʟʤʘ ʠ ʦʪʜʳʭʘ, ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ 

ʧʨʠʨʦʜʦʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘʫʯʥʳʭ ʤʝʪʦʜʦʚ ʩʦʭʨʘʥʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʫʩʣʦʚʠʷʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʇʅʇ "ʂʳʨʛʳʟ-ɸʪʘ" ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʶʪ "ʚʠʟʠʪʥʦʡ ʢʘʨʪʦʯʢʦʡ" ʶʛʘ ʂʳʨʛʳʟʩʪʘʥʘ. 

ʇʨʠʨʦʜʥʳʡ ʧʘʨʢ ʦʨʛʘʥʠʟʦʚʘʥ ʚ1992 ʛʦʜʫ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ 1 1 ʪ. ʛʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ 

ʮʝʥʥʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʨʯʦʚʳʭ ʣʝʩʦʚ, ʠʤʝʶʱʝʛʦ ʦʩʦʙʫʶ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʬʘʫʥʠʩʪʠʯʝʩʢʫʶ, ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʫʶ ʠ ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɻʇʅʇ "ʂʘʨʘ-ʐʦʨʦ" ʦʙʨʘʟʦʚʘʥ ʚ 1996 ʛʦʜʫ ʥʘ ʧʣʦʱʘʜʠ 8 ʪ. ʛʘ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʦʣʝʝ 800 ʚʠʜʘʤʠ ʮʚʝʪʢʦʚʳʭ ʨʘʩʪʝʥʠʡ. ʀʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ 

ʦʙʠʪʘʝʪ ʨʳʩʴ ʪʫʨʢʝʩʪʘʥʩʢʘʷ, ʙʝʨʢʫʪ, ʙʦʨʦʜʘʯ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʥʘʭʦʜʠʪʩʷ ʠʩʪʦʯʥʠʢ 

ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. 

ɻʇʅʇ "ɹʝʰ-ʊʘʰ" ʦʙʨʘʟʦʚʘʥ ʚ 1996 ʛʦʜʫ ʚ ʊʘʣʘʩʩʢʦʤ ʨʘʡʦʥʝ ʥʘ ʧʣʦʱʘʜʠ 14 ʪ. ʛʘ ʚ ʮʝʣʷʭ 

ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʝʩʦʚ ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʣʫʛʦʚ. ʋʨʦʯʠʱʝ "ɹʝʰ-ʊʘʰ" 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʦ ʩʚʦʝʡ ʞʠʚʦʧʠʩʥʦʩʪʠ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ ʧʨʠʨʦʜʥʳʡ 

ʢʦʤʧʣʝʢʩ. ʗʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, ʢʨʫʧʥʘʷ ʨʝʢʘ, ʠʩʪʦʢʠ ʢʦʪʦʨʦʡ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ, ʤʘʩʩʠʚʳ ʭʚʦʡʥʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʨʘʟʥʦʪʨʘʚʥʳʝ ʧʘʩʪʙʠʱʘ, ʨʝʜʢʠʝ 

ʙʠʦʮʝʥʦʟʳ ʩʦʟʜʘʶʪ ʚ ʙʘʩʩʝʡʥʝ ʨ. "ɹʝʰ-ʊʘʰ" ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʦʙʠʪʘʥʠʷ ʟʚʝʨʝʡ ʠ 

ʦʪʜʳʭʘ ʣʶʜʝʡ. 

ɻʇʅʇ "ʂʘʨʘʢʦʣ" ʦʙʨʘʟʦʚʘʥ ʚ 1997 ʛʦʜʫ ʚ ɸʢ-ʉʫʡʩʢʦʤ ʨʘʡʦʥʝ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʧʣʦʱʘʜʠ 38 ʪ. ʛʘ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʫʱʝʣʴʷ ʂʘʨʘʢʦʣ 

ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʫʩʣʫʛ. ʃʘʥʜʰʘʬʪ ʂʘʨʘʢʦʣʴʩʢʦʛʦ ʫʱʝʣʴʷ ʦʯʝʥʴ ʞʠʚʦʧʠʩʝʥ, 

ʦʩʦʙʝʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʛʦʨʥʦʝ ʦʟʝʨʦ ɸʣʘ-ʂʫʣʴ ʠ ʧʠʢ ʂʘʨʘʢʦʣ. ɺ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ 

ʨʘʟʨʘʙʦʪʘʥʳ ʧʝʰʠʝ, ʢʦʥʥʳʝ ʤʘʨʰʨʫʪʳ. ɺ ʧʘʨʢʝ ʝʩʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʠʝʤʘ ʪʫʨʠʩʪʦʚ, 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʥʘʪʥʘʷ ʜʦʨʦʛʘ. 
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ɻʇʅʇ "ʏʦʥ-ʂʝʤʠʥ" ʦʙʨʘʟʦʚʘʥ ʚ 1997 ʛʦʜʫ ʚ ʂʝʤʠʥʩʢʦʤ ʨʘʡʦʥʝ ʏʫʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʣʝʩʦʚ, ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, 

ʠʤʝʶʱʠʭ ʦʩʦʙʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ, ʵʩʪʝʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 

123 ʪ. ʛʘ. ɺ ʩʠʣʫ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʦʥʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʭ, ʥʘʫʯʥʳʭ ʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʣʷʭ. 

ɻʇʅʇ "ʉʘʡʤʘʣʫʫ-ʊʘʰ" ʦʙʨʘʟʦʚʘʥ ʚ 2001 ʛʦʜʫ ʚ ʊʦʛʫʟ-ʊʦʨʦʫʟʩʢʦʤ ʨʘʡʦʥʝ ɼʞʘʣʘʣ-

ɸʙʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʧʣʦʱʘʜʠ 32 ʪ. ʛʘ. ʆʙʲʝʢʪʳ ʦʭʨʘʥʳ - ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʫʨʦʯʠʱʘ ʂʫʛʘʨʪ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʝʪʨʦʛʣʠʬʳ (ʢʘʤʝʥʥʳʝ ʨʠʩʫʥʢʠ ʙʨʦʥʟʦʚʦʛʦ ʚʝʢʘ), 

ʠʤʝʶʱʠʝ ʙʦʣʴʰʫʶ ʢʫʣʴʪʫʨʥʫʶ ʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɻʇʅʇ "ʉʘʣʢʳʥ-ʊʦʨ" ʦʙʨʘʟʦʚʘʥ ʚ 2001 ʛʦʜʫ ʥʘ ʧʣʦʱʘʜʠ ʖʪ. ʛʘ. ʀʟ ʟʘʥʝʩʝʥʥʳʭ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʟʜʝʩʴ ʦʙʠʪʘʶʪ 4 ʚʠʜʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 6 ʚʠʜʦʚ ʧʪʠʮ, 

10 ʚʠʜʦʚ ʥʘʩʝʢʦʤʳʭ ʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 2 ʚʠʜʘ ʨʘʩʪʝʥʠʡ. ʊʝʨʨʠʪʦʨʠʷ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʣʘʥʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʘʨʘʣʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ. 

ɻʇʅʇ "ɸʣʘ-ɸʨʯʘ" ʦʙʨʘʟʦʚʘʥ ʚ 1976 ʛʦʜʫ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 

4 ʪ. ʛʘ. ɿʜʝʩʴ ʧʨʦʠʟʨʘʩʪʘʝʪ ʙʦʣʝʝ 600 ʚʠʜʦʚ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 70 ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ, ʦʢʦʣʦ 50 ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʯʝʥʴ ʤʥʦʛʦ ʤʝʜʦʥʦʩʦʚ ʠ ʜʫʙʠʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʀʟ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ ʟʜʝʩʴ ʦʙʠʪʘʝʪ 26 ʚʠʜʦʚ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʙʦʣʝʝ 100 ʚʠʜʦʚ ʧʪʠʮ. 

ɻʇʅʇ "ʂʳʨʯʳʥ" ʦʙʨʘʟʦʚʘʥ ʚ ʘʚʛʫʩʪʝ 2004 ʛ., ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʀʩʩʳʢ-ʂʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ 

ʩʦʩʪʘʚʣʷʝʪ 35 ʪ. ʛʘ. 

ɻʇʅʇ "ɸʣʘ-ɸʨʯʘ" ʠ "ʂʳʨʯʳʥ" ʥʘʭʦʜʷʪʩʷ ʚ ʚʝʜʝʥʠʠ ʋʧʨʘʚʣʝʥʠʷ ʜʝʣʘʤʠ ʇʨʝʟʠʜʝʥʪʘ 

ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ [3]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʂʳʨʛʳʟʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʝ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʦʣʝʚʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʂʦʤʧʣʝʢʩʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʦʮʝʥʠʚʘʪʴ 

ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ʝʛʦ ʩʦʭʨʘʥʝʥʠʷ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʂʳʨʛʳʟʩʢʦʡ ʈʝʩʧʫʙʣʠʢʝ. 

ʈʝʟʫʣʴʪʘʪʳ: ʕʢʦʪʫʨʠʟʤ ʚ ʂʳʨʛʳʟʩʪʘʥʝ, ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʠʤʝʝʪ ʧʦʪʝʥʮʠʘʣ ʙʣʘʛʦʜʘʨʷ 

ʙʦʛʘʪʦʡ ʧʨʠʨʦʜʝ, ʚ ʢʦʪʦʨʳʭ ʵʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʩʷ ʦʪ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ, 

ʧʳʪʘʶʪʩʷ ʨʘʟʚʠʚʘʪʴ ʥʦʚʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʫʨʠʟʤʘ ʢʘʢ ʵʢʦʪʫʨʠʟʤ. ʕʪʦʪ ʚʠʜ ʪʫʨʠʟʤʘ, ʧʦ 

ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ʚ ʩʬʝʨʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʙʫʜʝʪ ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʙʦʣʴʰʠʤ ʩʧʨʦʩʦʤ ʩʨʝʜʠ ʦʪʜʳʭʘʶʱʠʭ. ʀ ʫʞʝ ʩʝʡʯʘʩ ʪʫʨʠʩʪʳ ʪʨʘʪʷʪ ʦʛʨʦʤʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʨʝʩʫʨʩʳ ʜʣʷ ʪʘʢʦʛʦ ʚʠʜʘ ʜʦʩʫʛʘ.  

ʕʢʦʪʫʨʠʟʤ ʢʘʞʜʳʡ ʵʢʩʧʝʨʪ ʦʧʨʝʜʝʣʷʝʪ ʧʦ-ʨʘʟʥʦʤʫ. ʅʦ ʚʘʞʥʳʤ ʩʝʛʤʝʥʪʦʤ ʵʢʦʪʫʨʠʟʤʘ 

ʷʚʣʷʝʪʩʷ ʪʫʨʠʩʪ, ʚʳʙʨʘʚʰʠʡ ʪʘʢʦʡ ʚʠʜ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʟʥʘʢʦʤʠʪ ʩ ʠʩʪʦʨʠʝʡ, ʢʫʣʴʪʫʨʦʡ ʠ 

ʧʨʠʨʦʜʦʡ ʥʘ ʧʨʘʢʪʠʢʝ. ʊʘʢʞʝ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ, ʢʦʛʜʘ ʨʘʟʚʠʚʘʶʪʩʷ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʞʜʳʡ ʪʫʨʠʩʪ ʤʦʞʝʪ ʧʦʜʥʷʪʴ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʧʠʨʘʷʩʴ ʥʘ ʫʚʠʜʝʥʥʳʝ 

ʚʧʝʯʘʪʣʝʥʠʷ ʠ ʥʘʧʠʩʘʚ ʥʘ ʩʚʦʝʡ ʩʪʨʘʥʠʮʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. ɸ ʛʣʘʚʥʦʡ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʵʢʦʪʫʨʠʟʤʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʧʨʠʟʳʚʘʝʪ ʠ ʨʘʟʚʠʚʘʝʪ ʚʥʫʪʨʠ ʯʝʣʦʚʝʢʘ ʞʝʣʘʥʠʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠʨʦʜʫ ʙʝʨʝʞʥʦ ʠ ʩʦʭʨʘʥʠʪʴ ʝʸ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʦʩʥʦʚʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʩʬʝʨʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʪʨʘʥʳ ʤʠʨʘ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʩʧʠʩʢʝ ʙʳʩʪʨʦ ʥʘʙʠʨʘʶʱʠʭ ʦʙʦʨʦʪ ʚ ʩʚʦʸʤ 

ʨʘʟʚʠʪʠʠ ʠ ʠʤʝʶʱʠʝ ʦʛʨʦʤʥʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʢʫʜʘ ʤʦʞʥʦ ʧʨʠʚʣʝʯʴ ʪʫʨʠʩʪʘ ʩʦʟʜʘʶʪ 

ʚʩʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʦʙʩʪʘʥʦʚʢʠ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ. 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʚ ʜʘʥʥʦʝ ʚʨʝʤʷ ʵʢʦʪʫʨʠʟʤ ʨʘʟʚʠʚʘʝʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɺʝʜʴ ʵʪʦ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʨʘʟ ʧʦʜʭʦʜʠʪ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɼʣʷ ʨʘʟʚʠʪʠʷ 

ʵʢʦʪʫʨʠʟʤʘ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ï ʵʪʦ ʧʨʠʨʦʜʘ, ʥʘʩʝʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʟʥʘʶʪ 

ʢʦʯʝʚʦʡ ʦʙʨʘʟ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚʘʞʥʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʧʦʩʪʨʦʠʪʴ ʠʣʠ ʚʳʨʘʙʦʪʘʪʴ ʚʤʝʩʪʝ ʪʫʨʦʧʝʨʘʪʦʨʘʤʠ, ʠ ʩ ʥʘʩʝʣʝʥʠʝʤ 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʚ ʨʘʟʥʳʭ ʫʛʦʣʢʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʫʩʣʫʛ ʜʣʷ ʪʫʨʠʩʪʦʚ 
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ʚʳʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʨʘʟʚʠʪʠʷ ʦʪʚʝʯʘʶʱʠʭ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʘʣʠʷʤ ʠ ʩʧʨʦʩʫ ʚ 

ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʙʠʟʥʝʩʝ. ɸ ʜʣʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʣʘʥʜʰʘʬʪʘ ʂʳʨʛʳʟʩʪʘʥʘ ʩʘʤʳʤ ʧʦʜʭʦʜʷʱʠʤ 

ʚ ʙʫʜʫʱʝʤ ʚʨʝʤʝʥʠ ʤʦʞʝʪ ʩʪʘʪʴ ʪʫʨʠʟʤ, ʦʩʥʦʚʘʥʥʳʡ ʩʘʤʠʤ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ ʙʝʟ ʫʯʘʩʪʠʷ 

ʪʫʨʦʧʝʨʘʪʦʨʦʚ 

ɹʝʟʫʩʣʦʚʥʦ, ʵʢʦʪʫʨʠʟʤ ʚ ʙʫʜʫʱʝʤ ʥʘʙʠʨʘʝʪ ʦʙʦʨʦʪʳ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʀ ʜʣʷ 

ʩʪʨʘʥ, ʥʝ ʠʤʝʶʱʠʭ, ʢʨʫʧʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʟʘʚʦʜʦʚ ʠ ʬʘʙʨʠʢ ʵʢʦʪʫʨʠʟʤ ʩʪʘʥʦʚʠʪʩʷ 

ʣʦʢʦʤʦʪʠʚʦʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʳʡ ʰʘʥʩ ʩʥʠʞʝʥʠʷ 

ʙʝʟʨʘʙʦʪʠʮʳ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʥʷʪʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʛʨʘʞʜʘʥ. ʀ ʚ ʵʪʦʤ ʧʣʘʥʝ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʳʪʘʶʪʩʷ ʚʳʨʘʙʦʪʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʧʦ ʨʘʟʚʠʪʠʶ ʵʢʦʪʫʨʠʟʤʘ ʥʘ ʤʝʩʪʘʭ. ʅʦ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʙʘʨʴʝʨʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʩʪʦʷʥʥʳʡ ʠʟʤʝʥʷʶʱʠʡʩʷ ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʣʠʤʘʪ ʩʪʨʘʥʳ, ʪʘʢʞʝ ʥʠʟʢʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʪʫʨʠʩʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʪʨʘʥʝ, ʨʝʘʣʠʟʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʵʪʦʡ ʩʬʝʨʝ.  

ɺʝʜʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʝʩʪʴ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʡʪʠ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ 

ʢɻʦʪʫʨʠʟʤʘ. ɼʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʩʦʟʜʘʚʘʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʚ ʨʘʙʦʪʝ ʚ 

ʩʬʝʨʝ ʪʫʨʠʟʤʘ. ʀ ʚʤʝʩʪʝ ʩ ʵʪʠʤ ʚʘʞʥʦ ʚʳʜʝʣʠʪʴ ʵʢʦʪʫʨʠʟʤ ʢʘʢ ʦʩʥʦʚʥʦʡ ʨʳʯʘʛ ʨʘʟʚʠʪʠʷ 

ʪʫʨʠʟʤʘ ʚ ʩʪʨʘʥʝ. ʕʪʠ ʚʦʧʨʦʩʳ ʜʦʣʞʥʳ ʧʦʜʥʠʤʘʪʴʩʷ ʥʘ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʚʣʘʩʪʠ. ɺʣʘʩʪʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ, ʩ ʙʠʟʥʝʩ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʤʝʩʪʝ ʩʦʟʜʘʪʴ 

ʥʘʠʣʫʯʰʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ.  

ʀ ʪʫʨʦʧʝʨʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ, ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʧʳʪʘʶʪʩʷ, ʚʢʣʶʯʘʪʴ ʵʢʦʪʫʨʠʟʤ ʚʦ 

ʚʩʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʦʡ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʩʚʦʝʤʫ ʜʝʣʫ ʧʦʟʚʦʣʷʝʪ ʨʘʟʚʠʚʘʪʴ 

ʵʢʦʪʫʨʠʟʤ ʚ ʥʦʚʦʤ ʤʘʩʰʪʘʙʥʦʤ ʬʦʨʤʘʪʝ. ʅʦ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʪʦʢʘ ʪʫʨʠʩʪʦʚ, 

ʦʩʥʦʚʳʚʘʷʩʴ, ʥʘ ʩʧʨʦʩ ʪʫʨʠʩʪʦʚ ʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʪʫʨʦʧʝʨʘʪʦʨʳ ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ 

ʜʦʣʞʥʳ ʟʥʘʪʴ, ʯʪʦ ʠʤ ʥʘʜʦ ʙʫʜʝʪ ʨʘʩʰʠʨʷʪʴ ʛʦʨʠʟʦʥʪʳ ʤʘʨʰʨʫʪʦʚ ʜʣʷ ʧʦʢʘʟʘ ʪʫʨʠʩʪʘʤ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʢ ʨʘʙʦʪʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʩʧʨʦʩ ʩʨʝʜʠ ʣʶʙʠʪʝʣʝʡ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ. ʉʧʨʦʩ ʥʘ 

ʵʢʦʪʫʨʠʟʤ ʪʘʢ ʞʝ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʯʘʩʪʴ ʪʫʨʦʧʝʨʘʪʦʨʦʚ.  

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ 

ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʤʝʩʪʘʭ ʜʣʷ ʪʫʨʠʩʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʩʦʟʥʘʥʠʷ 

ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ 

ʧʦʩʪʦʷʥʥʦ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʨʘʙʦʪʘʣʘ. ʀ 

ʪʦʣʴʢʦ ʩʦʭʨʘʥʝʥʠʝ ʪʘʢʠʭ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʦʜʥʷʪʴ ʧʦʪʝʥʮʠʘʣ ʵʢʦʪʫʨʠʟʤʘ ʚ 

ʂʳʨʛʳʟʩʪʘʥʝ. 

ɽʩʣʠ ʢʘʞʜʳʡ, ʢʪʦ ʨʝʰʠʣ ʟʘʥʠʤʘʪʴʩʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʙʫʜʝʪ ʙʝʟ ʧʣʘʥʦʚʦ 

ʟʘʥʠʤʘʪʴʩʷ ʵʢʦʪʫʨʠʟʤʦʤ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʂʘʢ ʤʳ ʚʳʰʝ 

ʦʪʤʝʯʘʣʠ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʚʝʩʪʠʩʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʠ ʢʦʥʪʨʦʣʴʥʦ. ɽʩʣʠ 

ʢʘʞʜʳʡ ʥʘʯʥʸʪ ʨʘʙʦʪʘʪʴ ʚʦ ʙʣʘʛʦ ʩʝʙʷ, ʪʦ ʵʪʦ ʧʨʠʚʝʜʸʪ ʢ ʭʘʦʩʫ ʠ ʢ ʨʘʟʚʘʣʫ ʵʪʦʡ ʩʬʝʨʳ. ʅʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʢʘʢ ʦʩʥʦʚʫ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʥʫʞʥʦ ʧʨʦʨʘʙʦʪʘʪʴ ʦʨʠʛʠʥʘʣʴʥʳʝ 

ʩʪʨʘʪʝʛʠʠ ʩʧʦʩʦʙʥʳʝ ʧʦʚʣʠʷʪʴ ʜʝʡʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ 

ʨʘʙʦʪʝ, ʙʫʜʝʪ ʥʘʠʣʫʯʰʠʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʠ ʚ ʮʝʣʦʤ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʳ. 

ʃʶʙʘʷ ʙʠʟʥʝʩ-ʩʬʝʨʘ ʪʨʝʙʫʝʪ ʚʳʩʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ 

ʚʧʝʨʸʜ. ʀ ʯʪʦʙʳ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʚʘʣʘʩʴ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʘʣʠʩʪʳ 

ʚʳʩʦʯʘʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ [4].  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʭʚʘʪʢʘ ʢʘʜʨʦʚ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʟʘʥʠʤʘʪʴʩʷ ʨʘʟʚʠʪʠʝʤ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʚ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʘʜʨʦʚ ʚ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ ʧʦ ʪʫʨʠʟʤʫ.  

ʂʣʶʯʝʚʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʩʝʡʯʘʩ ʩʪʘʥʦʚʠʪʩʷ ʦʨʛʘʥʠʟʘʪʦʨ ʠʣʠ 

ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʧʦ ʵʢʦʪʫʨʠʟʤʫ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʥʦʧʣʘʥʦʚʦʡ ʨʘʟʚʠʪʦʡ ʣʠʯʥʦʩʪʴʶ ʠ 

ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʙʦʪʳ: 1) ʧʨʝʜʣʘʛʘʪʴ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʚ ʨʘʙʦʪʫ 

ʩʦʟʜʘʥʠʝ ʠʥʢʣʶʟʠʚʥʳʭ ʵʢʦʪʫʨʠʩʪʠʯʝʩʢʠʭ ʧʫʪʝʡ ʚʢʣʶʯʘʷ ʪʨʦʪʫʘʨʳ, ʧʘʥʦʨʘʤʥʳʝ ʚʠʜʳ ʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʫʶʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʪʫʨʠʩʪʦʚ; 2) ʨʘʟʚʠʚʘʪʴ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʘʨʪʥʸʨʘʤʠ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʣʘʞʠʚʘʪʴ ʩʚʷʟʠ ʜʣʷ ʧʨʠʸʤʘ ʥʘ 
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ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʪʫʨʠʩʪʦʚ; 3) ʨʘʙʦʪʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʤʝʩʪʘʭ 

ʠ ʦʙʱʝʩʪʚʦʤ ʧʦ ʢʣʶʯʝʚʳʤ ʤʦʤʝʥʪʘʤ ʧʨʦʚʝʜʝʥʠʷ ʵʢʦʪʫʨʠʟʤʘ. 4) ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʨʘʙʦʪʫ ʠ ʪ.ʜ. 

ʂʘʜʨʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʵʢʦʪʫʨʠʟʤʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ 

ʵʢʦʪʫʨʠʟʤʫ, ʪʨʝʙʫʶʪʩʷ ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ, çʦʙʩʣʫʞʠʚʘʶʱʠʭè ʵʢʦʪʫʨʠʟʤ.  

ʈʘʩʪʫʱʘʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʵʢʦʪʫʨʠʟʤʘ ʚ ʤʠʨʝ, ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʝʛʦ ʧʨʠʥʮʠʧʦʚ ʩ 

ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʩʪʨʘʥʳ, ʩ ʝʝ ʧʨʠʨʦʜʥʳʤʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʦʟʚʦʣʷʶʪ 

ʩʯʠʪʘʪʴ ʨʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʳʤ.  

ʆʙʦʟʥʘʯʝʥʥʳʝ ʚʳʰʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷ ʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʣʠʰʴ ʚ 

ʢʘʯʝʩʪʚʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʦʩʥʦʚʳ, ʘ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʛʫʪ ʦʙʥʦʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʝʥʷʶʱʠʤʠʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʠ ʚʥʝʰʥʠʤʠ ʫʩʣʦʚʠʷʤʠ.  

ʆʜʥʘʢʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʳʨʛʳʟʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʈʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ɺ ʂʳʨʛʳʟʩʪʘʥʝ ʵʢʦʪʫʨʠʟʤ ʠ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ, 

ʪʘʢʠʤʠ ʢʘʢ ʩʣʘʙʦʨʘʟʚʠʪʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʢʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ, ʚʢʣʶʯʘʷ ʠʟʤʝʥʝʥʠʝ 

ʢʣʠʤʘʪʘ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʞʠʚʦʪʥʳʭ ʠʟ-ʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʩʧʝʢʪʠʚʳ ʩʚʷʟʘʥʳ ʩ ʨʘʟʚʠʪʠʝʤ çʟʝʣʝʥʦʛʦè ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳ ʠ ʧʦʜʜʝʨʞʢʝ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʝʩʣʠ ʙʫʜʫʪ ʚʥʝʜʨʷʪʴʩʷ 

ʫʩʪʦʡʯʠʚʳʝ ʧʨʘʢʪʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʠʝ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʥʝʨʛʠʠ.  

ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ: 

¶ ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʩʝʨʚʠʩ:  

ʉʣʘʙʦʨʘʟʚʠʪʘʷ ʪʫʨʠʩʪʠʯʝʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, ʚʢʣʶʯʘʷ 

ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʫʨʦʧʝʨʘʪʦʨʦʚ ʠ ʛʠʜʦʚ.  

¶ ʋʧʨʘʚʣʝʥʠʝ ʠ ʢʦʥʮʝʧʮʠʷ:  

ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ.  

¶ ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ:  

ɻʣʦʙʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʦʧʫʩʪʳʥʠʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʠʟ-

ʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʷʤʦʛʦ ʠʩʪʨʝʙʣʝʥʠʷ.  

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʚʘʢʫʫʤ:  

ʅʝʜʦʩʪʘʪʦʢ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʪʫʨʠʟʤʝ, ʢʘʢ ʜʣʷ ʪʫʨʠʩʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʪʫʨʦʧʝʨʘʪʦʨʦʚ.  

¶ ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ:  

ʅʝʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʤʫʩʦʨ ʠ ʚʳʙʨʦʩʳ.  

ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʢʦʪʫʨʠʟʤʘ ʚ ʂʳʨʛʳʟʩʪʘʥʝ: 

¶ çɿʝʣʝʥʳʡè ʪʫʨʠʟʤ:  

ʈʘʟʚʠʪʠʝ ʵʢʦʪʫʨʠʟʤʘ ʢʘʢ ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʤʝʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ.  

¶ ɺʥʝʜʨʝʥʠʝ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ:  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ʩʦʣʥʝʯʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʤʠʥʠ-

ɻʕʉ), ʫʩʪʘʥʦʚʢʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʥʝʜʨʝʥʠʝ ʜʨʫʛʠʭ çʟʝʣʝʥʳʭè ʪʝʭʥʦʣʦʛʠʡ.  

¶ ʈʘʟʚʠʪʠʝ ʢʘʜʨʦʚ:  

ʇʦʜʛʦʪʦʚʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʛʠʜʦʚ, ʰʝʨʧʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʵʢʦʪʫʨʠʟʤʘ.  

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ:  

ʈʘʟʨʘʙʦʪʢʘ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʧʦʚʳʰʘʶʱʠʭ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʦ ʧʨʦʙʣʝʤʘʭ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ.  

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʚʳʛʦʜʘ:  

ʕʢʦʪʫʨʠʟʤ ʤʦʞʝʪ ʧʨʠʥʦʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʚʳʛʦʜʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʧʦʜʜʝʨʞʢʫ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʯʪʦ ʩʦʟʜʘʩʪ ʩʪʠʤʫʣ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʳ [5].  
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ɺʳʚʦʜʳ: ʆʩʥʦʚʥʳʤʠ ʚʳʚʦʜʘʤʠ ʷʚʣʷʶʪʩʷ: ʧʨʦʙʣʝʤʳ ï ʩʣʘʙʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʩʝʨʚʠʩʘ, ʥʝʭʚʘʪʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʩʘʤʦʛʦ ʨʝʛʠʦʥʘ; ʧʝʨʩʧʝʢʪʠʚʳ ï ʨʦʩʪ ʤʠʨʦʚʦʛʦ ʩʧʨʦʩʘ ʥʘ ʵʢʦʪʫʨʠʟʤ, ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʘʥʘʣʠʟʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚ, ʚʢʣʶʯʘʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʢʦʤʧʣʝʢʩʳ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʥʪʝʛʨʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ GPS-

ʥʘʚʠʛʘʮʠʠ ʚ ʟʘʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʬʠʟʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʦʯʚ. ʆʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ 

ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʫ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʧʦʩʦʙʘʤ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʜʘʥʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʂʘʟʘʭʩʪʘʥʘ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʨʝʙʫʝʪ ʚʥʝʜʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ [1]. ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʷʚʣʷʝʪʩʷ ʦʧʝʨʘʪʠʚʥʦʝ ʠ 

ʜʦʩʪʦʚʝʨʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʚʢʣʶʯʘʷ ʝʸ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʚʣʘʞʥʦʩʪʴ, 

ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ [2]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙ ʠ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʷʚʣʷʶʪʩʷ ʪʨʫʜʦʸʤʢʠʤʠ, ʟʘʪʨʘʪʥʳʤʠ 

ʧʦ ʚʨʝʤʝʥʠ ʠ ʬʠʥʘʥʩʦʚʳʤ ʨʝʩʫʨʩʘʤ, ʘ ʪʘʢʞʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. 

Cʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʫʩʣʦʚʥʦ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʫʨʦʚʥʷ [4]: 

1. ʊʨʘʜʠʮʠʦʥʥʳʝ ð ʧʨʦʙʦʦʪʙʦʨ ʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʘʥʘʣʠʟ (ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ, 

ʥʦ ʦʯʝʥʴ ʪʨʫʜʦʸʤʢʦ, ʜʦʨʦʛʦ ʠ ʥʝ ʜʘʸʪ ʦʧʝʨʘʪʠʚʥʦʡ ʢʘʨʪʠʥʳ). 

2. ɻʀʉ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ð ʩʧʫʪʥʠʢʠ, ʜʨʦʥʳ, 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʢʘʤʝʨʳ (ʜʘʶʪ ʦʙʟʦʨ, ʥʦ ʩʣʘʙʦ ʦʪʨʘʞʘʶʪ ʨʝʘʣʴʥʦʝ ʭʠʤʠʯʝʩʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚ ʙʝʟ ʢʘʣʠʙʨʦʚʢʠ). 

3. ʄʦʙʠʣʴʥʳʝ ʩʝʥʩʦʨʥʳʝ ʩʠʩʪʝʤʳ ð ʧʦʨʪʘʪʠʚʥʳʝ ʩʧʝʢʪʨʦʤʝʪʨʳ, ʜʘʪʯʠʢʠ 

ʚʣʘʞʥʦʩʪʠ, pH-ʤʝʪʨʳ, GPS-ʥʘʚʠʛʘʮʠʷ (ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʳʝ ʜʘʥʥʳʝ, ʥʦ 

ʧʦʢʘ ʤʘʣʦ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʢʦʤʧʣʝʢʩ ʩ ʀʀ). 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ ʢʘʨʪʦʛʨʘʬʳ 

ʠʩʧʦʣʴʟʫʶʪ, ʯʪʦʙʳ ʧʝʨʝʜʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʢʘʨʪʝ. ʂ ʦʩʥʦʚʥʳʤ ʦʪʥʦʩʷʪʩʷ 

[1;5-6]:  

1. ʉʧʦʩʦʙ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʯʢʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʢʘʟʘʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʥʝ ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ. ʇʦʤʠʤʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʥʘʢ 

ʧʦʢʘʟʳʚʘʝʪ ʩʝʤʘʥʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʦʚ (ʪʠʧ, ʚʝʣʠʯʠʥʫ, ʠʟʤʝʥʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ). 

ʇʨʠʤʝʨʳ: ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʜʝʨʝʚʴʷ, ʫʢʘʟʘʪʝʣʠ ʜʦʨʦʛ, ʩʪʦʣʙʳ 
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ʈʠʩʫʥʦʢ 1 - ʉʧʦʩʦʙ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʟʥʘʯʢʦʚ 

 

2. ʉʧʦʩʦʙ ʣʠʥʝʡʥʳʭ ʟʥʘʢʦʚ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʝʨʝʜʘʯʠ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ. ɿʥʘʢʠ 

ʬʠʢʩʠʨʫʶʪ ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʧʨʦʪʷʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ - ʰʠʨʠʥʘ, ʮʚʝʪ, ʨʠʩʫʥʦʢ ʟʥʘʢʘ. 

ʇʨʠʤʝʨʳ: ʜʦʨʦʛʠ, ʨʝʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʨʘʥʠʮʳ, ʚʦʜʦʨʘʟʜʝʣʳ 

 

 
 

ʈʠʩʫʥʦʢ 2 - ʉʧʦʩʦʙ ʣʠʥʝʡʥʳʭ ʟʥʘʢʦʚ 

 

3. ʉʧʦʩʦʙ ʠʟʦʣʠʥʠʡ ʠ ʧʩʝʚʜʦʠʟʦʣʠʥʠʡ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʢʘʟʘ ʥʝʧʨʝʨʳʚʥʳʭ ʠ 

ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʝʥʠʡ. ɻʣʘʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ - ʠʟʦʣʠʥʠʠ ʠ 

ʧʩʝʚʜʦʠʟʦʣʠʥʠʠ. ɹʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʝ ʦʪʜʝʣʴʥʳʝ ʠʟʦʣʠʥʠʠ, ʘ ʠʭ ʨʠʩʫʥʦʢ. 

ʇʨʠʤʝʨʳ: ʚʳʩʦʪʘ, ʛʣʫʙʠʥʘ, ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ. 
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ʈʠʩʫʥʦʢ 3 - ʉʧʦʩʦʙ ʠʟʦʣʠʥʠʡ ʠ ʧʩʝʚʜʦʠʟʦʣʠʥʠʡ 

 

4. ʉʧʦʩʦʙ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʦʜʥʦʨʦʜʥʳʝ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʛʨʫʧʧʳ. ʆʩʥʦʚʥʦʡ ʤʝʪʦʜ ï ʪʠʧʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ (ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ, ʣʘʥʜʰʘʬʪʥʦʡ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ). ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʥʦʚʘʷ ʦʢʨʘʩʢʘ, ʰʪʨʠʭʦʚʢʘ, ʨʘʟʤʝʱʝʥʠʝ 

ʠʥʜʝʢʩʦʚ ʠ ʧʦʜʧʠʩʝʡ. ʃʠʥʝʡʥʳʝ ʛʨʘʥʠʮʳ ʫʯʘʩʪʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʵʣʝʤʝʥʪ ʜʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ. 

 

 
 

ʈʠʩʫʥʦʢ 4 - ʉʧʦʩʦʙ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ 

 

5. ʉʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (ʤʦʜʫʣʴ ʩʪʦʢʘ, ʛʣʫʙʠʥʘ ʨʘʩʯʣʝʥʝʥʠʷ ʨʝʣʴʝʬʘ). ɻʨʘʬʠʯʝʩʢʦʝ 
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ʦʬʦʨʤʣʝʥʠʝ ʩʭʦʜʥʦ ʩʦ ʩʧʦʩʦʙʦʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ, ʥʦ ʥʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ ʠ ʰʪʨʠʭʦʚʢʠ 

ʦʪʨʘʞʘʝʪ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ. ʊʘʢʞʝ ʥʝ ʠʩʢʣʶʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʠʘʛʨʘʤʤ. 

 

 
 

ʈʠʩʫʥʦʢ 5 - ʉʧʦʩʦʙ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ 

 

6. ʉʧʦʩʦʙ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʜʠʘʛʨʘʤʤ. ʆʪʨʘʞʘʝʪ ʭʦʜ, ʚʝʣʠʯʠʥʫ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʷʚʣʝʥʠʡ ʚ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʨʘʤʤ. ɽʩʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʣʦʢʘʣʠʟʦʚʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʦʪ ʩʧʦʩʦʙʘ ʟʥʘʯʢʦʚ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʷʚʣʝʥʠʡ ʩʧʣʦʰʥʦʛʦ ʠʣʠ ʣʠʥʝʡʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺʪʦʨʦʡ ʧʨʠʤʝʥʷʝʪʩʷ 

ʜʣʷ ʷʚʣʝʥʠʡ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʚ ʧʫʥʢʪʝ. ʇʨʠʤʝʨʳ: ʛʦʜʦʚʦʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʧʦ ʤʝʩʷʮʘʤ, ʜʠʥʘʤʠʢʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʘ ʚʝʪʨʘ 

 

 
 

ʈʠʩʫʥʦʢ 6 - ʉʧʦʩʦʙ ʣʦʢʘʣʠʟʦʚʘʥʥʳʭ ʜʠʘʛʨʘʤʤ 

 

7. ʊʦʯʝʯʥʳʡ ʩʧʦʩʦʙ. ʇʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʤʘʩʩʦʚʳʭ 

ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ ʷʚʣʝʥʠʡ. ʆʜʥʘ ʪʦʯʢʘ ʦʙʦʟʥʘʯʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʜʠʥʠʮ. ʅʘ 
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ʢʘʨʪʫ ʥʘʥʦʩʷʪ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʨʘʚʥʦʡ ʚʝʣʠʯʠʥʳ, ʘ ʠʭ ʛʨʫʧʧʠʨʦʚʢʘ ʜʘʝʪ ʥʘʛʣʷʜʥʫʶ 

ʢʘʨʪʠʥʫ - ʨʘʟʤʝʨʳ, ʤʝʩʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʨʘʩʩʝʷʥʠʷ. ʇʨʠʤʝʨʳ: ʧʦʩʝʚʥʳʝ ʧʣʦʱʘʜʠ, ʥʘʩʝʣʝʥʠʝ, 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ 

 
ʈʠʩʫʥʦʢ 7 - ʊʦʯʝʯʥʳʡ ʩʧʦʩʦʙ 

 

8. ʉʧʦʩʦʙ ʘʨʝʘʣʦʚ. ʅʝʤʥʦʛʦ ʧʦʭʦʞ ʥʘ ʩʧʦʩʦʙ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʦʥʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʛʦ ʧʦʢʘʟʳʚʘʝʪ ʘʨʝʘʣʳ. ʈʘʟʤʝʱʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʩʧʣʦʰʥʳʤ ʠʣʠ 

ʨʘʩʩʝʷʥʥʳʤ. ɻʨʘʬʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʣʠʯʥʳ: ʦʛʨʘʥʠʯʝʥʠʝ ʘʨʝʘʣʘ ʣʠʥʠʝʡ, 

ʦʢʨʘʰʠʚʘʥʠʝ, ʰʪʨʠʭʦʚʢʘ, ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʟʥʘʢʦʚ, ʨʘʟʤʝʱʝʥʠʝ ʧʦʜʧʠʩʝʡ ʚ ʧʨʝʜʝʣʘʭ 

ʘʨʝʘʣʘ. ʇʨʠʤʝʨʳ: ʘʨʝʘʣʳ ʨʘʩʪʝʥʠʡ, ʞʠʚʦʪʥʳʭ, ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʦʣʝʜʝʥʝʥʠʷ 

 
 

ʈʠʩʫʥʦʢ 8 - ʉʧʦʩʦʙ ʘʨʝʘʣʦʚ 

 

9. ʉʧʦʩʦʙ ʟʥʘʢʦʚ ʜʚʠʞʝʥʠʷ. ʉʣʫʞʠʪ ʜʣʷ ʧʦʢʘʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ. 

ʇʨʠ ʧʦʤʦʱʠ ʟʥʘʢʦʚ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ ʧʫʪʴ, ʩʧʦʩʦʙ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʢʘʯʝʩʪʚʦ, ʤʦʱʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʫ ʧʦʪʦʢʦʚ. ʆʩʥʦʚʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ - 
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ʚʝʢʪʦʨʳ ʠ ʣʝʥʪʳ. ʇʨʠʤʝʨʳ: ʤʦʨʩʢʠʝ ʪʝʯʝʥʠʷ, ʧʝʨʝʣʝʪʳ ʧʪʠʮ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʨʰʨʫʪʳ, 

ʧʝʨʝʚʦʟʢʠ ʛʨʫʥʪʦʚ, ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ, ʤʠʛʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ 

 
 

ʈʠʩʫʥʦʢ 9 - ʉʧʦʩʦʙ ʟʥʘʢʦʚ ʜʚʠʞʝʥʠʷ 

 

10. ʂʘʨʪʦʜʠʘʛʨʘʤʤʳ. ʇʦʢʘʟʳʚʘʶʪ ʘʙʩʦʣʶʪʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʝʜʠʥʠʮʳ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤʳ. ʏʘʱʝ ʚʩʝʛʦ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʜʝʣʷʶʪ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʧʨʠʥʮʠʧʫ. ʇʨʠʤʝʨʳ: ɺɺʇ, ʧʣʦʱʘʜʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

 
 

ʈʠʩʫʥʦʢ 10 ï ʂʘʨʪʦʜʠʘʛʨʘʤʤʳ 

 

11. ʂʘʨʪʦʛʨʘʤʤʳ. ʆʪʣʠʯʘʶʪʩʷ ʦʪ ʢʘʨʪʦʜʠʘʛʨʘʤʤ ʪʝʤ, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ ʧʨʝʜʝʣʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʜʝʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʦʛʦ 
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ʩʨʝʜʩʪʚʘ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʥʦʚʘʷ ʦʢʨʘʩʢʘ ʠ ʰʪʨʠʭʦʚʢʘ. ʇʨʠʤʝʨʳ: ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʥʘʩʝʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ 

 

 
 

ʈʠʩʫʥʦʢ 11 - ʂʘʨʪʦʛʨʘʤʤʳ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ ʫʩʪʦʡʯʠʚʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʠʥʪʝʛʨʘʮʠʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ (GPS/ɻʃʆʅɸʉʉ) ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʟʘʜʘʯʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ [7]. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʨʘʛʤʝʥʪʘʨʥʳ: ʦʥʠ 

ʦʛʨʘʥʠʯʝʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʩʝʥʩʦʨʦʚ, ʣʠʙʦ ʤʝʪʦʜʘʤʠ 

ʛʝʦʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ [8]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʪʸʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʙʠʣʴʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʧʦʩʦʙʥʳʭ ʦʙʲʝʜʠʥʷʪʴ 

ʤʥʦʛʦʤʦʜʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʩʝʥʩʦʨʥʳʝ, ʩʧʝʢʪʨʘʣʴʥʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ) ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʭ ʚ ʚʳʩʦʢʦʪʦʯʥʳʝ ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʦʪʢʨʳʚʘʝʪ 

ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʧʦʯʚ ʥʘ 

ʦʩʥʦʚʝ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʠʟʤʝʨʝʥʠʡ [9]. ʊʘʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ 

ʪʦʯʥʦʩʪʴ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ, ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʠ ʨʦʩʪʘ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [10]. 

ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʠ ʩʪʨʘʥ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʪʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʚʠʜʫ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʵʨʦʟʠʠ ʧʦʯʚ, ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʙʦʣʴʰʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʩ GPS-ʧʨʠʸʤʥʠʢʦʤ ʥʘ ʦʩʥʦʚʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʠʪ ʬʦʨʤʠʨʦʚʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʚʥʝʩʝʥʠʶ ʫʜʦʙʨʝʥʠʡ, ʦʨʦʰʝʥʠʶ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ [4,9]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ: 

1. ʛʣʦʙʘʣʴʥʳʤʠ ʚʳʟʦʚʘʤʠ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

2. ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ; 

3. ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʠʥʪʝʛʨʘʮʠʠ ʤʦʙʠʣʴʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʠʩʪʝʤ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ; 
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4. ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʈʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ 

ʮʠʬʨʦʚʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʥʝʩʸʪ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʥʘʫʯʥʦʡ 

ʧʘʨʘʜʠʛʤʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʦʩʪʨʦʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚ ʩ GPS ï ʧʨʠʝʤʥʠʢʦʤ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʵʪʦ ʧʨʦʝʢʪ ʫʤʥʦʡ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʥʘ ʪʨʘʢʪʦʨʝ, ʜʨʦʥʝ ʠʣʠ ʜʨʫʛʦʡ 

ʧʣʘʪʬʦʨʤʝ), ʢʦʪʦʨʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʨʷʝʪ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʧʦʣʷ, 

ʟʘʧʠʩʳʚʘʝʪ ʢʦʦʨʜʠʥʘʪʳ ʯʝʨʝʟ GPS ʠ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʩʪʨʦʠʪ ʢʘʨʪʳ 

ʢʘʯʝʩʪʚʘ ʧʦʯʚ [5,6]. 

ʇʨʝʞʜʝ ʚʩʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʧʦʪʦʤ 

ʨʘʟʨʘʙʦʪʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʨʦʪʦʪʠʧʘ ʠʣʠ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʙʝʟ 

ʧʦʩʪʦʷʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ. 

ʄʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ï ʵʪʦ ʩʘʤʘ ʫʩʪʘʥʦʚʢʘ (ʨʦʙʦʪ, ʜʨʦʥ). ɿʘʜʘʯʘ ʢʦʤʧʣʝʢʩʘ - ʩʦʙʠʨʘʪʴ 

ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʳ (ʥʘʧʨʠʤʝʨ, ʚʣʘʞʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʘʟʦʪʘ, ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʜʨ.) ʠ ʩʦʟʜʘʚʘʪʴ ʢʘʨʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʩʚʦʡʩʪʚ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ. 

GPS-ʧʨʠʸʤʥʠʢ - ʬʠʢʩʠʨʫʝʪ ʢʦʦʨʜʠʥʘʪʳ ʠʟʤʝʨʝʥʠʡ. ʂʦʤʧʣʝʢʩ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʧʨʝʜʝʣʷʪʴ 

ʪʦʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʠʟʤʝʨʝʥʠʡ. ʊʦ ʝʩʪʴ ʢʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ ʧʨʠʚʷʟʳʚʘʝʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʪʦʯʢʝ 

ʥʘ ʤʝʩʪʥʦʩʪʠ, ʯʪʦʙʳ ʧʦʪʦʤ ʤʦʞʥʦ ʙʳʣʦ ʧʦʩʪʨʦʠʪʴ ʢʘʨʪʫ . 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ - ʘʥʘʣʠʟʠʨʫʝʪ ʜʘʥʥʳʝ ʠ ʩʪʨʦʠʪ ʧʨʦʛʥʦʟʳ, ʯʪʦʙʳ ʠʟ ʦʪʜʝʣʴʥʳʭ 

ʪʦʯʝʢ ʧʦʣʫʯʠʪʴ ʮʝʣʫʶ ʢʘʨʪʫ [8,9]. ʊʘʢʞʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤʳ ʙʫʜʫʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʝʥʩʦʨʥʳʝ ʜʘʥʥʳʝ, ʩʪʨʦʠʪʴ 

ʧʨʦʛʥʦʟʳ (ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦ ʩʧʝʢʪʨʘʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ) ʠ 

ʠʥʪʝʨʧʦʣʠʨʦʚʘʪʴ ʟʥʘʯʝʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʠʟʤʝʨʝʥʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʧʣʦʰʥʦʡ ʢʘʨʪʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ [5]. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ, 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʧʦʯʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʙʠʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, GPS-

ʥʘʚʠʛʘʮʠʠ ʠ ʘʣʛʦʨʠʪʤʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ [6,9]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ ʦʙʲʝʜʠʥʝʥʠʷ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʝʥʩʦʨʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ [8,9]. 

ɺʳʚʦʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ 

ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ ʩʪʳʢʝ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʝʥʩʦʨʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ - ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʤʦʙʠʣʴʥʦʛʦ ʧʦʯʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʯʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʫʞʝ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʳ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʠ 

ʚʳʩʦʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʝʪʘʣʠʟʘʮʠʷ [9,10]. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʦʙʠʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʩʚʦʡʩʪʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ 

ʤʥʦʛʦʤʦʜʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʩʝʥʩʦʨʥʳʭ, ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ) ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʧʨʦʛʥʦʟʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ. ɺʥʝʜʨʝʥʠʝ 

ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʛʣʫʙʦʢʠʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ 

ʛʠʙʨʠʜʥʳʝ ʤʦʜʝʣʠ, ʩʦʯʝʪʘʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʛʝʦʩʪʘʪʠʩʪʠʢʠ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʠʶ ʚʳʩʦʢʦʪʦʯʥʳʭ ʢʘʨʪ, ʥʦ ʠ ʚʳʷʚʣʝʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʧʨʦʚʝʨʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ 

ʙʳʪʴ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʨʘʟʣʠʯʥʳʤ ʪʠʧʘʤ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʚʢʣʶʯʘʷ ʟʘʩʫʰʣʠʚʳʝ ʨʝʛʠʦʥʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʜʘʸʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʥʘʜʸʞʥʳʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ 

ʵʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʙʨʝʥʠʡ ʠ ʚʦʜʳ. ɺ ʙʫʜʫʱʝʤ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʥʦʤʥʳʭ ʘʛʨʘʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʊʝʤ ʩʘʤʳʤ ʨʘʙʦʪʘ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 
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ɸʥʥʦʪʘʮʠʷ ɹϰʣ ʤʘϨʘʣʘʜʘ ʙʠʦϸʨʪϮʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥʜʝ ʘϨʧʘʨʘʪʪʳϨ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳϨ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ (ɸʂʊ) Ϩʦʣʜʘʥʳʣʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ Ϩʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʆʨʪʘʣʳϨ ɸʟʠʷ ʢʝϬʽʩʪʽʛʽ ʬʣʦʨʘʩʳ ʤʝʥ ʬʘʫʥʘʩʳʥʳϬ ʙʘʡʣʳϤʳʤʝʥ ʞϸʥʝ ʵʥʜʝʤʠʢ ʪϮʨʣʝʨʜʽϬ 

ʢϺʧʪʽʛʽʤʝʥ ʝʨʝʢʰʝʣʝʥʝʜʽ, ʘʣʘʡʜʘ ʢʣʠʤʘʪʪʳϬ Ϻʟʛʝʨʫʽ ʤʝʥ ʘʥʪʨʦʧʦʛʝʥʜʽʢ Ϩʳʩʳʤ ʘʡʤʘϨʪʘϤʳ 

ʙʠʦϸʨʪϮʨʣʽʣʽʢʢʝ ʝʣʝʫʣʽ Ϩʘʫʽʧ ʪϺʥʜʽʨʫʜʝ. ʆʩʳϤʘʥ ʙʘʡʣʘʥʳʩʪʳ ʩʧʫʪʥʠʢʪʽʢ ϨʘʰʳϨʪʳϨʪʘʥ 

ʟʦʥʜʪʘʫ, ʛʝʦʘϨʧʘʨʘʪʪʳϨ ʞϮʡʝʣʝʨ, ʜʨʦʥʜʘʨ, ʬʦʪʦʪϰʟʘϨʪʘʨ, Big Data ʤʝʥ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʩʝʢʽʣʜʽ ʟʘʤʘʥʘʫʠ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳϬ ʨϺʣʽ ʝʨʝʢʰʝ ʘʪʘʣʘʜʳ. ʉʦʥʳʤʝʥ Ϩʘʪʘʨ 

ʘʟʘʤʘʪʪʳϨ Ϥʳʣʳʤ ʤʝʥ ʤʦʙʠʣʴʜʽ Ϩʦʩʳʤʰʘʣʘʨ ʘʨϨʳʣʳ ϨʦϤʘʤʜʳ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫϤʘ ʪʘʨʪʫ 

ʪϸʞʽʨʠʙʝʩʽ ʩʠʧʘʪʪʘʣʘʜʳ. ϧʘʟʘϨʩʪʘʥʜʘϤʳ ʘϨʙϺʢʝʥʜʝʨʜʽ GPS ʘʨϨʳʣʳ ʙʘϨʳʣʘʫ, 

ϧʳʨϤʳʟʩʪʘʥʜʘϤʳ Ϩʘʨ ʙʘʨʳʩʳʥ ʬʦʪʦʪϰʟʘϨʧʝʥ ʟʝʨʪʪʝʫ, ϹʟʙʝʢʩʪʘʥʜʘϤʳ Ϩϰʩʪʘʨʜʳ ʞʘʩʘʥʜʳ 

ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʽʥʜʝ ʪʘʥʫ ʩʠʷϨʪʳ ʤʳʩʘʣʜʘʨ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʣʝʨʽ ɸʂʊ-ʥʳϬ 

ʪʘʙʠϤʘʪʪʳ ϨʦʨϤʘʫ ʽʩʽʥ ʞʘϬʘ ʜʝϬʛʝʡʛʝ ʢϺʪʝʨʽʧ, ʵʢʦʞϮʡʝʣʝʨʜʽ ʩʘϨʪʘʫϤʘ ʳϨʧʘʣ ʝʪʝʪʽʥʽʥ 

ʢϺʨʩʝʪʝʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ʙʠʦᴅʨʪװʨʣʽʣʽʢ, ʤʦʥʠʪʦʨʠʥʛ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ, ʆʨʪʘʣʳץ ɸʟʠʷ, ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ. 

 

ʂʽʨʽʩʧʝ. ɹʠʦᴅʨʪװʨʣʽʣʽʢ ï ɾʝʨ ʙʝʪʽʥʜʝʛʽ ʙʘʨʣʳץ ʪʽʨʽ ʘסʟʘʣʘʨʜʳש, ʦʣʘʨʜʳש ʛʝʥʝʪʠʢʘʣʳץ 

 ʳʥסʪʳʣʳץʨʘײʪ שʡʝʣʝʨʜʽװʨʣʽʣʽʛʽ. ʆʣ ʵʢʦʞװʘʣʫʘʥ ʪ שʪʘʨʳʥʳץʘʫʳʤʜʘʩʪʳץ ʠסʦʨʳ ʤʝʥ ʪʘʙʠץ

 ץʜʘʤʫʳ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳ ץᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʦʡʤʘʡ, ʘʜʘʤʟʘʪʪʳץ ʘʥʘץ ʘʤʪʘʤʘʩʳʟ ʝʪʽʧץ

 ʳʥʳץʘʨץ ʞʦʡʳʣʫ שʨʣʽʣʽʢʪʽװʛʝʡʜʝ ʙʠʦᴅʨʪשʘʨʘʜʳ. ᴄʣʝʤʜʽʢ ʜʝץʳʟʜʳ ʨᴇʣ ʘʪשʰʽʥ ʤʘװ ʘʫʽʧʩʽʟʜʽʛʽץ

ʘʨʪʳʧ ʢʝʣʝ ʞʘʪץʘʥʳ ʙʝʣʛʽʣʽ, ʘʣ ʙײʣ ײץʙʳʣʳʩ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʝ ʜʝ ʪᴅʥ. ɸʡʤʘץʪʘסʳ ʝʨʝʢʰʝ 

ʪʘʙʠסʠ ʘʡʤʘץʪʘʨ ï ʰᴇʣʝʡʪʪʝʨ, ʜʘʣʘʣʘʨ, ʙʠʽʢ ʪʘʫʣʘʨ ʤʝʥ ʩʫ ʨʝʩʫʨʩʪʘʨʳʥʘ ʙʘʡ ʵʢʦʞװʡʝʣʝʨ 

ʢᴇʧʪʝʛʝʥ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʽʨʰʽʣʽʢ ʝʪʫ ʦʨʪʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ʄʳʩʘʣʳ, ʘץʙᴇʢʝʥ, ץʘʨ ʙʘʨʳʩʳ, ץʘʨʘײץʡʨʳץ ʞᴅʥʝ ʵʥʜʝʤʠʢʘʣʳץ ᴇʩʽʤʜʽʢ ʪװʨʣʝʨʽ ʝʨʝʢʰʝ 

 .ʘʞʝʪ ʝʪʝʜʽץ ʘʫʜʳסʦʨץ

ʉʦסשʳ ʞʳʣʜʘʨʳ ʘʥʪʨʦʧʦʛʝʥʜʽʢ ץʳʩʳʤ, ʞʝʨʜʽש ʜʝʛʨʘʜʘʮʠʷʩʳ, ʟʘשʩʳʟ ʘשʰʳʣʳץ ʧʝʥ 

ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʫʽ ʩʘʣʜʘʨʳʥʘʥ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽש ʞʘסʜʘʡʳ ʥʘʰʘʨʣʘʧ ʦʪʳʨ. ɹײʣ ʤᴅʩʝʣʝʥʽ ʪʠʽʤʜʽ 

ʰʝʰʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ʵʢʦʣʦʛʠʷʣʳץ ʙʘץʳʣʘʫ ᴅʜʽʩʪʝʨʽʤʝʥ ץʘʪʘʨ ʞʘשʘ ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ (ɸʂʊ) ʝʥʛʽʟʫ ץʘʞʝʪʪʽʣʽʛʽ ʪʫʳʥʜʘʜʳ. ɿʘʤʘʥʘʫʠ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ץʦʨסʘʫ ʽʩʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ, ʵʢʦʞװʡʝʣʝʨʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʜʽ 

ʞʝʜʝʣ ʪʽʨʢʝʫʛʝ ʞᴅʥʝ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹװʛʽʥʛʽ ʪʘשʜʘ ʙʠʦᴅʨʪװʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥʜʝ ץʦʣʜʘʥʳʣʳʧ ʞװʨʛʝʥ ɸʂʊ ײץʨʘʣʜʘʨʳʥʘ 

ʩʧʫʪʥʠʢʪʽʢ ץʘʰʳץʪʳץʪʘʥ ʟʦʥʜʪʘʫ, ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ (ɻɸɾ), ʜʨʦʥʜʘʨ, ʬʦʪʦʪײʟʘץʪʘʨ, 

GPS-ʪʨʝʢʝʨʣʝʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʞʘʪʘʜʳ. ʆʣʘʨʜʳש ʢᴇʤʝʛʽʤʝʥ 

ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʩʘʥʳ ʤʝʥ ʢᴇʰʽ-ץʦʥ ʞʦʣʜʘʨʳ ʙʘץʳʣʘʥʳʧ, ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʨʘʣʫ 

ʘʫʤʘסʳ ʘʥʳץʪʘʣʳʧ, ʵʢʦʞװʡʝʣʝʨʜʽש ʜʝʛʨʘʜʘʮʠʷ ʜʝשʛʝʡʽ ʙʘסʘʣʘʥʘʜʳ. 

ʆʨʪʘʣʳץ ɸʟʠʷʜʘ ʙײʣ ʙʘסʳʪʪʘסʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʙʽʨץʘʪʘʨ ʝʣʜʝʨʜʝ ʽʩʢʝ ʘʩʳʨʳʣʳʧ ʢʝʣʝʜʽ. 

 ʘסʳʣʳ ʟʝʨʪʪʝʫ ʞʦʣץʡʝʣʝʨʽ ʘʨװʳʣʘʫ ʞץʤʠʛʨʘʮʠʷʩʳʥ ʩʧʫʪʥʠʢʪʽʢ ʙʘ שʙᴇʢʝʥʜʝʨʜʽץʩʪʘʥʜʘ ʘץʘʟʘפ

 .ʘʥסʪʘʨʘʣ שʳʣʳ ʪʽʨʢʝʫ ʢʝץʪʘʨ ʤʝʥ ʜʨʦʥʜʘʨ ʘʨץʟʘײʘʨ ʙʘʨʳʩʳʥ ʬʦʪʦʪץ ʳʟʩʪʘʥʜʘסʳʨפ ,ʦʡʳʣʩʘץ

ᴆʟʙʝʢʩʪʘʥʜʘ ײץʩʪʘʨʜʳש ʤʠʛʨʘʮʠʷʣʳץ ʙʘסʳʪʪʘʨʳʥ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʥʝʛʽʟʽʥʜʝ ʪʘʣʜʘʫ 

ʞʦʙʘʣʘʨʳ ʞװʟʝʛʝ ʘʩʳʨʳʣʫʜʘ. ʍʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳץ שʦʣʜʘʫʳʤʝʥ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ 

ʵʢʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨ ץʦʨʳ ץʘʣʳʧʪʘʩʪʳʨʳʣʳʧ, ʙʽʨʳסשʘʡ ʤʦʥʠʪʦʨʠʥʛʪʽʢ ʞװʡʝ ײץʨʫסʘ 
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ʪʘʣʧʳʥʳʩʪʘʨ ʞʘʩʘʣʫʜʘ. ʆʩʳ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʘ ʘץʧʘʨʘʪʪʳץ-

ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʘʡʤʘץ ʝʣʜʝʨʽ װʰʽʥ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ. ɹײʣ ʪʝʢ 

 ʘʫ ʩʪʨʘʪʝʛʠʷʣʘʨʳʥסʦʨץ ʘʪʪʳסʦʡʤʘʡ, ʪʘʙʠץ ʘʥʘץ ʳʥ ʘʨʪʪʳʨʳʧסʪʳʣʳץʥʘ שʳʣʳʤʠ ʜʝʨʝʢʪʝʨʜʽס

ʪʠʽʤʜʽ ʞʦʩʧʘʨʣʘʫסʘ, ʭʘʣʳץʘʨʘʣʳץ ʳʥʪʳʤʘץʪʘʩʪʳץʪʳ ʜʘʤʳʪʫסʘ ʞʦʣ ʘʰʘʜʳ. 

ɸʣסʘʰץʳ ʤᴅʣʽʤʝʪʪʝʨ ʤʝʥ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ɹײʣ ʟʝʨʪʪʝʫʜʽש ʥʝʛʽʟʽʥ ʆʨʪʘʣʳץ ɸʟʠʷ 

ʝʣʜʝʨʽʥʜʝ ʞװʨʛʽʟʽʣʛʝʥ ʙʠʦᴅʨʪװʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥʝ ץʘʪʳʩʪʳ ʜʝʨʝʢʪʝʨ, ʭʘʣʳץʘʨʘʣʳץ 

 ʨʘʡʜʳ. ʅʝʛʽʟʛʽײץ ʥᴅʪʠʞʝʣʝʨʽ שʳʣʳʤʠ ʞʦʙʘʣʘʨʜʳס ץʪʳץʝʩʝʧʪʝʨʽ ʤʝʥ ʘʡʤʘ שʡʳʤʜʘʨʜʳײ

ʜʝʨʝʢʢᴇʟʜʝʨʛʝ פʘʟʘץʩʪʘʥ, פʳʨסʳʟʩʪʘʥ, ᴆʟʙʝʢʩʪʘʥ, ʊװʨʢʽʤʝʥʩʪʘʥ ʞᴅʥʝ ʊᴅʞʽʢʩʪʘʥ 

ʘʫʤʘץʪʘʨʳʥʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʜʘʣʘʣʳץ ʙʘץʳʣʘʫʣʘʨ, ʩʧʫʪʥʠʢʪʽʢ ʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ, 

ʤʝʤʣʝʢʝʪʪʽʢ ʵʢʦʣʦʛʠʷʣʳץ ʘʛʝʥʪʪʽʢʪʝʨʜʽש ʨʝʩʤʠ ʤᴅʣʽʤʝʪʪʝʨʽ ʞᴅʥʝ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש 

(UNDP, WWF, IUCN, GEF) ʞʘʨʠʷʣʘסʘʥ ʝʩʝʧʪʝʨʽ ʘʣʳʥʜʳ. 

 ɸʣסʘʰץʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʞʠʥʘʫʜʘ ʙʽʨʥʝʰʝ ᴅʜʽʩ ץʦʣʜʘʥʳʣʜʳ. ɹʽʨʽʥʰʽʜʝʥ, ʩʧʫʪʥʠʢʪʽʢ 

 שʳʨʪʳʩʳʥʳץ ʢᴇʤʝʛʽʤʝʥ ʞʝʨ שʪʘʥ ʟʦʥʜʪʘʫ ʜʝʨʝʢʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʆʣʘʨʜʳץʪʳץʘʰʳץ

ᴇʟʛʝʨʽʩʪʝʨʽ, ʦʨʤʘʥ ʘʣץʘʧʪʘʨʳʥʳש ʢᴇʣʝʤʽ, ʞʘʡʳʣʳʤʜʘʨʜʳש ʞʘסʜʘʡʳ ʞᴅʥʝ ʩʫ ʘʡʜʳʥʜʘʨʳʥʳש 

ʜʠʥʘʤʠʢʘʩʳ ʘʥʳץʪʘʣʜʳ. ɽʢʽʥʰʽʜʝʥ, ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ (ɻɸɾ) ʥʝʛʽʟʽʥʜʝ ʞʠʥʘʣסʘʥ 

ʤᴅʣʽʤʝʪʪʝʨ ʢʘʨʪʘסʘ ʪװʩʽʨʽʣʽʧ, ʵʢʦʞװʡʝʣʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳ ʪʘʣʜʘʥʜʳ. 

 ʧʘʥʜʘʨץʘץʳʪʪʘ ʬʦʪʦסʣ ʙʘײʦʣʜʘʥʳʣʜʳ. ɹץ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ץʰʽʥʰʽʜʝʥ, ʜʘʣʘʣʳת

(ʬʦʪʦʪײʟʘץʪʘʨ), ʜʨʦʥʜʘʨ ʞᴅʥʝ GPS-ʪʨʝʢʝʨʣʝʨ ʘʨץʳʣʳ ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳ ʪʽʨʢʝʣʜʽ. 

ʄʳʩʘʣʳ, פʘʟʘץʩʪʘʥʜʘסʳ ʘץʙᴇʢʝʥʜʝʨʜʽש ʢᴇʰʽ-ץʦʥ ʞʦʣʜʘʨʳʥ ʙʘץʳʣʘʫ װʰʽʥ ʩʧʫʪʥʠʢʪʽʢ 

ʥʘʚʠʛʘʮʠʷ ײץʨʳʣסʳʣʘʨʳ ʧʘʡʜʘʣʘʥʳʣʜʳ. פʳʨסʳʟʩʪʘʥʜʘסʳ ץʘʨ ʙʘʨʳʩʳ ʧʦʧʫʣʷʮʠʷʩʳʥ ʟʝʨʪʪʝʫ 

 ʘʥ ʩʫʨʝʪʪʝʨ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʘʣʛʦʨʠʪʤʜʝʨʽʤʝʥסʪʘʨ ʦʨʥʘʪʳʣʳʧ, ʘʣʳʥץʟʘײʰʽʥ ʬʦʪʦʪװ

ᴇשʜʝʣʜʽ. 

ʊᴇʨʪʽʥʰʽʜʝʥ, װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽ (Big Data) ᴇשʜʝʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ʪᴅʩʽʣ 

ʙʠʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽש ʩʘʥʜʳץ ʜʠʥʘʤʠʢʘʩʳʥ ʪʘʣʜʘʫסʘ, ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש 

ʪʘʨʘʣʫʳʥ ʙʦʣʞʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ײץʩʪʘʨʜʳש ʜʘʫʳʩʪʳץ ʩʠʛʥʘʣʜʘʨʳ ʤʝʥ 

ʜʳʙʳʩʪʳץ ʤʦʥʠʪʦʨʠʥʛ ʥᴅʪʠʞʝʣʝʨʽ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʢᴇʤʝʛʽʤʝʥ ᴇשʜʝʣʽʧ, ʪװʨʣʝʨʜʽש 

ʩᴅʡʢʝʩʪʝʥʜʽʨʽʣʫʽ ʞװʨʛʽʟʽʣʜʽ. 

ɹʝʩʽʥʰʽʜʝʥ, ʘʟʘʤʘʪʪʳס ץʳʣʳʤ (citizen science) ᴅʜʽʩʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ʄʦʙʠʣʴʜʽ 

 ʧʘʨʘʪ ʨʝʩʤʠץʘʥ ʘסʳʥʜʘʨʜʘʥ ʘʣʳʥסʨײʳʣʳ ʞʝʨʛʽʣʽʢʪʽ ʪץʦʩʳʤʰʘʣʘʨ (ʤʳʩʘʣʳ, iNaturalist) ʘʨץ

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʘ ʝʥʛʽʟʽʣʽʧ, ץʦʩʳʤʰʘ ʤᴅʣʽʤʝʪ ʢᴇʟʽ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʳʣʜʳ. ɹײʣ ʪᴅʩʽʣ 

ʵʢʦʣʦʛʠʷʣʳץ ʟʝʨʪʪʝʫʣʝʨʛʝ ץʦסʘʤʜʳ ʪʘʨʪʫʜʳש ʪʠʽʤʜʽʣʽʛʽʥ ʢᴇʨʩʝʪʪʽ. 

ɾʘʣʧʳ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʤʝʩʽ ʢʝʰʝʥʜʽ ʩʠʧʘʪץʘ ʠʝ ʙʦʣʜʳ: ʩʧʫʪʥʠʢʪʽʢ ʩʫʨʝʪʪʝʨʜʽ ʪʘʣʜʘʫ, 

ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʝ ʢʘʨʪʘ ײץʨʫ, ʜʘʣʘʣʳץ ʙʘץʳʣʘʫ ʞװʨʛʽʟʫ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ 

ʙʝʡʥʝץʘץʧʘʥʜʘʨʜʘʥ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ᴇשʜʝʫ ʞᴅʥʝ װʣʢʝʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ ץʘʪʘʨ 

 ʘʪʪʳסʘ ʞᴅʥʝ ʪʘʙʠסʘʣʘʫסʨʣʽʣʽʢʪʽ ʢʝʰʝʥʜʽ ʙʘװʳ ʙʠʦᴅʨʪסʪʘץʥʜʘʡ ʪᴅʩʽʣʜʝʨ ʘʡʤʘײʦʣʜʘʥʳʣʜʳ. ʄץ

 .ʤʢʽʥʜʽʢ ʙʝʨʜʽװʳʜʘʥ ʥʝʛʽʟʜʝʫʛʝ ʤסʨײʳʣʳʤʠ ʪס ʘʫ ʰʘʨʘʣʘʨʳʥסʦʨץ

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ᴅʨʪװʨʣʽ ʜʝʨʝʢʢᴇʟʜʝʨʜʝʥ ʞʠʥʘץʪʘʣʜʳ. 

ɸʪʘʧ ʘʡʪץʘʥʜʘ, ʭʘʣʳץʘʨʘʣʳץ ʜʝʨʝʢʪʝʨ ץʦʨʳ (GBIF, IUCN Red List), ʩʧʫʪʥʠʢʪʽʢ ʙʘץʳʣʘʫ 

ʥᴅʪʠʞʝʣʝʨʽ ʞᴅʥʝ ʘʡʤʘץʪʳס ץʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʠʥʩʪʠʪʫʪʪʘʨʳʥʳש ʝʩʝʧʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹײʣ 

ʤᴅʣʽʤʝʪʪʝʨ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽש ʢʝשʽʩʪʽʢʪʽʢ װʣʝʩʪʽʨʽʣʫʽʥ, ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥʳש 

ʜʠʥʘʤʠʢʘʩʳʥ ʞᴅʥʝ ʵʢʦʞװʡʝʣʝʨʜʽש ᴇʟʛʝʨʽʩʪʝʨʽʥ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ᴄʜʽʩʪʝʤʝʣʽʢ ʪײʨסʳʜʘʥ ʘʣסʘʥʜʘ, ʟʝʨʪʪʝʫ ʙʽʨʥʝʰʝ ʜʝשʛʝʡʜʝ ʞװʨʛʽʟʽʣʜʽ. ɹʽʨʽʥʰʽ ʜʝשʛʝʡʜʝ 

 ʞᴅʥʝ ʩʫ שʘʧʪʘʨʳʥʳץʦʨʤʘʥ ʘʣ ,שʳʣʳ ʞʝʨ ʙʝʜʝʨʽʥʽץʪʘʥ ʟʦʥʜʪʘʫ ʜʝʨʝʢʪʝʨʽ ʘʨץʪʳץʘʰʳץ

ʘʡʜʳʥʜʘʨʳʥʳש ʞʘסʜʘʡʳ ʪʘʣʜʘʥʜʳ. ɽʢʽʥʰʽ ʜʝשʛʝʡʜʝ ɻɸɾ-ʪʝʭʥʦʣʦʛʠʷʣʘʨ ץʦʣʜʘʥʳʣʳʧ, 

ʞʠʥʘʣסʘʥ ʘץʧʘʨʘʪʪʘʨ ʢʝשʽʩʪʽʢʪʽʢ ʢʘʨʪʘסʘ ʪװʩʽʨʽʣʜʽ. תʰʽʥʰʽ ʜʝשʛʝʡʜʝ ʙʠʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ 

ᴇשʜʝʫʜʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ, ʙײʣ ᴅʨʪװʨʣʽ ʘʡʤʘץʪʘסʳ ʙʠʦᴅʨʪװʨʣʽʣʽʢ 

ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʆʨʪʘʣʳץ ɸʟʠʷʜʘ ʞװʨʛʽʟʽʣʛʝʥ ʢʝʡʙʽʨ ʧʠʣʦʪʪʳץ ʞʦʙʘʣʘʨʜʳש ʥᴅʪʠʞʝʣʝʨʽ 

ʥʘʟʘʨסʘ ʘʣʳʥʜʳ. ʄʳʩʘʣʳ, פʘʟʘץʩʪʘʥʜʘסʳ çɸץʙᴇʢʝʥʜʽ ʩʘץʪʘʫè ʙʘסʜʘʨʣʘʤʘʩʳ, פʳʨסʳʟʩʪʘʥʜʘסʳ 

 ʘʣʘʫסʘʜʘץ ʤʠʛʨʘʮʠʷʩʳʥ שʩʪʘʨʜʳײץ ʳסʳʣʘʫ ʞʦʙʘʩʳ ʞᴅʥʝ ᴆʟʙʝʢʩʪʘʥʜʘץʘʨ ʙʘʨʳʩʳʥ ʙʘץ

ʙʘʩʪʘʤʘʣʘʨʳ ʟʝʨʪʪʝʫ ʜʝʨʝʢʪʝʨʽʥ ʪʦʣʳץʪʳʨʜʳ. ɹײʣ ʪᴅʞʽʨʠʙʝʣʝʨ ɸʂʊ ץʦʣʜʘʥʫʜʳש ʥʘץʪʳ 

ʥᴅʪʠʞʝʣʝʨʽʥ ʘʡץʳʥʜʘʧ, סʳʣʳʤʠ ʞײʤʳʩʪʳש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʜʳ. ʆʩʳʣʘʡʰʘ, ʘʣסʘʰץʳ 



200 
 

ʜʝʨʝʢʪʝʨ ʤʝʥ ץʦʣʜʘʥʳʣסʘʥ ᴅʜʽʩʪʝʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ ץʘʨʘʩʪʳʨʳʣʳʧ, ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ 

ʤʦʥʠʪʦʨʠʥʛʪʝʫ ʩʘʣʘʩʳʥʜʘ ɸʂʊ-ʥʳש ʤʘשʳʟʜʳʣʳסʳ ʞʘʥ-ʞʘץʪʳ ʘʰʳʣʜʳ. 

 

1-ʢʝʩʪʝ. ɹʠʦᴅʨʪװʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥʜʝ ɸʂʊ ץʦʣʜʘʥʳʣʫʳʥʳש ʤʳʩʘʣʜʘʨʳ (ʆʨʪʘʣʳץ ɸʟʠʷ 

ʝʣʜʝʨʽ ʙʦʡʳʥʰʘ) 

 

 ̄ ʊʝʭʥʦʣʦʛʠʷ ʪװʨʽ פʦʣʜʘʥʫ ʤʘץʩʘʪʳ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ 

ʤʳʩʘʣʜʘʨ 

1 ɻʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ 

(ɻɸɾ) 

ʕʢʦʞװʡʝʣʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ 

ʢʘʨʪʘʩʳʥ ײץʨʫ 

 ʩʪʘʥʜʘץʘʟʘפ

ʞʘʡʳʣʳʤʜʘʨ ʤʝʥ ʦʨʤʘʥ 

ʨʝʩʫʨʩʪʘʨʳʥ ʢʘʨʪʘסʘ 

ʪװʩʽʨʫ 

2 ʉʧʫʪʥʠʢʪʽʢ 

 ʪʘʥ ʟʦʥʜʪʘʫץʪʳץʘʰʳץ

ʆʨʤʘʥ ʘʣץʘʧʪʘʨʳʥʳש, ʩʫ 

ʘʡʜʳʥʜʘʨʳʥʳש 

ʜʠʥʘʤʠʢʘʩʳʥ ʙʘץʳʣʘʫ 

ʊװʨʢʽʤʝʥʩʪʘʥʜʘ ʰᴇʣ 

ʘʡʤʘץʪʘʨʳʥʳש 

ʜʝʛʨʘʜʘʮʠʷʩʳʥ ʘʥʳץʪʘʫ 

3 ɼʨʦʥʜʘʨ ɾʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥ 

ʝʩʝʧʢʝ ʘʣʫ, ʙʘץʳʣʘʫ 

 ʘʨץ ʳʟʩʪʘʥʜʘסʳʨפ

ʙʘʨʳʩʳʥ ʪʽʨʢʝʫ ʞᴅʥʝ 

ʟʝʨʪʪʝʫ 

4 ʌʦʪʦʪײʟʘץʪʘʨ 

(ʙʝʡʥʝץʘץʧʘʥʜʘʨ) 

ʉʠʨʝʢ ʞʘʥʫʘʨʣʘʨʜʳ ʪʽʨʢʝʫ ʊᴅʞʽʢʩʪʘʥʜʘ ʞʘʙʘʡʳ 

ʘשʜʘʨʜʳ ʝʩʝʧʢʝ ʘʣʫ 

5 GPS-ʪʨʝʢʝʨʣʝʨ ɾʘʥʫʘʨʣʘʨʜʳש ʢᴇʰʽ-ץʦʥ 

ʞʦʣʜʘʨʳʥ ʙʘץʳʣʘʫ 

 ʩʪʘʥʜʘץʘʟʘפ

ʘץʙᴇʢʝʥʜʝʨʜʽש 

 ʘʣʳʩʳʥ ʟʝʨʪʪʝʫסʦʟץ

6 ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʞᴅʥʝ Big Data 

 ʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʜʝʨʝʢʪʝʨʜʽת

ʪʘʣʜʘʫ, ײץʩʪʘʨʜʳ ʜʳʙʳʩʪʘʥ 

ʪʘʥʫ 

ᴆʟʙʝʢʩʪʘʥʜʘ ײץʩʪʘʨʜʳש 

ʤʠʛʨʘʮʠʷʩʳʥ ʘʥʳץʪʘʫ 

7 ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ 

(Citizen Science) 

ɸʟʘʤʘʪʪʘʨʜʳ ʜʝʨʝʢʪʝʨ 

ʞʠʥʘʫסʘ ʪʘʨʪʫ 

 ʩʪʘʥʜʘ iNaturalistץʘʟʘפ

ʧʣʘʪʬʦʨʤʘʩʳʥ 

ʧʘʡʜʘʣʘʥʫ 

 

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʥʠʪʦʨʠʥʛʪʝ 

ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʘʣʫʘʥ ʪװʨʽ ץʦʣʜʘʥʳʣʘʜʳ. ʄᴅʩʝʣʝʥ, 

ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ ʵʢʦʞװʡʝʣʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ ʢʘʨʪʘʩʳʥ ʞʘʩʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʩʝ, 

ʩʧʫʪʥʠʢʪʽʢ ץʘʰʳץʪʳץʪʘʥ ʟʦʥʜʪʘʫ ʦʨʤʘʥ ʘʣץʘʧʪʘʨʳ ʤʝʥ ʰᴇʣʝʡʪ ʘʡʤʘץʪʘʨʜʳש ᴇʟʛʝʨʽʩʪʝʨʽʥ 

ʙʘץʳʣʘʫסʘ ץʦʣʜʘʥʳʣʘʜʳ. ɼʨʦʥʜʘʨ ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥ ʝʩʝʧʢʝ ʘʣʫ װʰʽʥ, ʘʣ ʬʦʪʦʪײʟʘץʪʘʨ 

ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʘשʜʘʨʜʳ ʪʽʨʢʝʫ װʰʽʥ ʪʠʽʤʜʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, GPS-ʪʨʝʢʝʨʣʝʨ ʞʘʥʫʘʨʣʘʨʜʳש 

ʢᴇʰʽ-ץʦʥ ʞʦʣʜʘʨʳʥ ʘʥʳץʪʘʫסʘ ʢᴇʤʝʢʪʝʩʩʝ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ Big Data ײץʩʪʘʨʜʳש 

ʤʠʛʨʘʮʠʷʩʳʥ ʪʘʣʜʘʫʜʘ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ. ɸʣ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ (Citizen Science) 

ʪײʨסʳʥʜʘʨʜʳ ʟʝʨʪʪʝʫʛʝ ʪʘʨʪʫ ʘʨץʳʣʳ ʨʝʩʤʠ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ʪʦʣʳץʪʳʨʳʧ, ץʦסʘʤʜʳץ 

 .ʧʘʣ ʝʪʝʜʽץʜʘʤʫʳʥʘ ʳ שʳʣʳʤʥʳס

 

2-ʢʝʩʪʝ. ɿʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ʤᴅʣʽʤʝʪ ʢᴇʟʜʝʨʽ ʤʝʥ ʙʘסʳʪʪʘʨʳ 

 

ʄᴅʣʽʤʝʪ ʢᴇʟʽ פʳʩץʘʰʘ ʩʠʧʘʪʪʘʤʘ פʦʣʜʘʥʫ ʩʘʣʘʩʳ ɸʨʪʳץʰʳʣʳץʪʘʨʳ 

ʍʘʣʳץʘʨʘʣʳץ 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʣʘʨʳ 

(GBIF, IUCN, WWF) 

 ץʘʣʘʤʜʳנ

ʙʠʦᴅʨʪװʨʣʽʣʽʢʢʝ 

 ץʘʪʳʩʪʳ ʘʰʳץ

ʤᴅʣʽʤʝʪʪʝʨ 

ʊװʨʣʝʨʜʽש ʪʘʨʘʣʫ 

ʘʡʤʘסʳʥ ʘʥʳץʪʘʫ 

ɾʘᴃʘʥʜʳץ 

ʩʘʣʳʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ 

 ʩʪʘʪʠʩʪʠʢʘ ץʣʪʪʳױ

ʢʦʤʠʪʝʪʪʝʨʽ ʤʝʥ 

ʵʢʦʣʦʛʠʷ 

ʈʝʩʤʠ ʤʝʤʣʝʢʝʪʪʽʢ 

ʜʝʨʝʢʪʝʨ 

ɸʡʤʘץʪʳץ 

ʙʠʦᴅʨʪװʨʣʽʣʽʢ 

ʉʝʥʽʤʜʽ ʞᴅʥʝ ʨʝʩʤʠ 

ʘץʧʘʨʘʪ 
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ʤʠʥʠʩʪʨʣʽʢʪʝʨʽʥʽש 

ʝʩʝʧʪʝʨʽ 

ʠʥʜʠʢʘʪʦʨʣʘʨʳʥ 

ʙʘסʘʣʘʫ 

ɼʘʣʘʣʳץ 

ʵʢʩʧʝʜʠʮʠʷʣʘʨ 

 ʘʣʳʤʜʘʨ ʤʝʥנ

ʩʪʫʜʝʥʪʪʝʨʜʽש 

ʪʽʢʝʣʝʡ 

ʙʘץʳʣʘʫʣʘʨʳ 

ɾʘʥʫʘʨʣʘʨ ʤʝʥ 

ᴇʩʽʤʜʽʢʪʝʨʜʽש ʥʘץʪʳ 

ʧʦʧʫʣʷʮʠʷʩʳʥ 

ʝʩʝʧʪʝʫ 

ɾʘשʘ ʜʝʨʝʢʪʝʨ 

ʞʠʥʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʝʜʽ 

ɾʝʨʩʝʨʽʢʪʽʢ 

ʜʝʨʝʢʪʝʨ (Landsat, 

Sentinel) 

 ʪʘʥץʪʳץʘʰʳפ

ʟʦʥʜʪʘʫ ʩʫʨʝʪʪʝʨʽ 

ʕʢʦʞװʡʝʣʝʨʜʽש 

ᴇʟʛʝʨʽʩʽʥ ʫʘץʳʪ 

ʙʦʡʳʥʰʘ ץʘʜʘסʘʣʘʫ 

 ʤʝʨʟʽʤʜʽ ץʟʘױ

ʜʠʥʘʤʠʢʘʥʳ ʪʘʣʜʘʫ 

 ʳʣʳʤס ץʘʤʜʳסʦפ

ʜʝʨʝʢʪʝʨʽ (Citizen 

Science) 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘ 

ʘʨץʳʣʳ ʞʠʥʘʣסʘʥ 

ʙʘץʳʣʘʫʣʘʨ 

ʍʘʣʳץʪʳ ʪʘʙʠסʘʪʪʳ 

 ʘ ʪʘʨʪʫסʘʫסʦʨץ

 ʦʩʳʤʰʘ ʢᴇʧפ

ʢᴇʣʝʤʜʽ ʜʝʨʝʢʪʝʨ 

ʙʝʨʝʜʽ 

          

ʂʝʩʪʝʜʝ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʟʝʨʪʪʝʫʜʝ ץʦʣʜʘʥʳʣסʘʥ ʤᴅʣʽʤʝʪ ʢᴇʟʜʝʨʽ ᴅʨʪװʨʣʽ ʜʝשʛʝʡʜʝʛʽ 

ʜʝʨʝʢʪʝʨʜʽ ץʘʤʪʠʜʳ. ʍʘʣʳץʘʨʘʣʳץ ʜʝʨʝʢʪʝʨ ʙʘʟʘʣʘʨʳ (GBIF, IUCN, WWF) ʞʘᴃʘʥʜʳץ 

ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʩʝ, ײʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʢʦʤʠʪʝʪʪʝʨ ʤʝʥ ʵʢʦʣʦʛʠʷ 

ʤʠʥʠʩʪʨʣʽʢʪʝʨʽʥʽש ʨʝʩʤʠ ʝʩʝʧʪʝʨʽ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝʛʽ ʩʝʥʽʤʜʽ ʘץʧʘʨʘʪʪʳ ײʩʳʥʘʜʳ. ɼʘʣʘʣʳץ 

ʵʢʩʧʝʜʠʮʠʷʣʘʨ ʥʘץʪʳ ʫʯʘʩʢʝʣʝʨʜʝ ʞʘʥʫʘʨʣʘʨ ʤʝʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʩʘʥʳʥ ʝʩʝʧʪʝʫʜʝ ʤʘשʳʟʜʳ ʨᴇʣ 

ʘʪץʘʨʘʜʳ. 

ɾʝʨʩʝʨʽʢʪʽʢ ʜʝʨʝʢʪʝʨ ʵʢʦʞװʡʝʣʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ ʞᴅʥʝ ʫʘץʳʪʪʳץ ʜʠʥʘʤʠʢʘʩʳʥ ʪʘʣʜʘʫסʘ 

ʞʘסʜʘʡ ʞʘʩʘʧ, ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʘסʳ ᴇʟʛʝʨʽʩʪʝʨʜʽ ײʟʘץ ʤʝʨʟʽʤʜʽ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɸʣ ץʦסʘʤʜʳס ץʳʣʳʤ ʜʝʨʝʢʪʝʨʽ (Citizen Science) ʭʘʣʳץʪʳ סʳʣʳʤʠ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫסʘ ʪʘʨʪʫ 

ʘʨץʳʣʳ ʨʝʩʤʠ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʪʦʣʳץʪʳʨʳʧ, ץʦʩʳʤʰʘ װʣʢʝʥ ʢᴇʣʝʤʜʝʛʽ ʘץʧʘʨʘʪ ʘʣʫסʘ ʞʦʣ 

ʘʰʘʜʳ.ʆʩʳʣʘʡʰʘ, ᴅʨʪװʨʣʽ ʜʝʨʝʢʢᴇʟʜʝʨʜʽװ שʡʣʝʩʽʤʜʽ ץʦʣʜʘʥʳʣʫʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽʥʽש 

ʥʘץʪʳʣʳסʳʥ ʘʨʪʪʳʨʳʧ, ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʢʝʰʝʥʜʽ ʪװʨʜʝ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.  

ɹײʣ ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ᴅʨʪװʨʣʽ ʜʝʨʝʢʢᴇʟʜʝʨ ʤʝʥ ʟʘʤʘʥʘʫʠ ᴅʜʽʩʪʝʨ ץʦʣʜʘʥʳʣʜʳ. ʅʝʛʽʟʛʽ 

ʤᴅʣʽʤʝʪʪʝʨ ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳש ʘʰʳץ ʙʘʟʘʣʘʨʳʥʘʥ, ײʣʪʪʳץ ʩʪʘʪʠʩʪʠʢʘʣʳץ 

ʘʛʝʥʪʪʽʢʪʝʨʜʝʥ ʞᴅʥʝ ʘʡʤʘץʪʳץ ʵʢʦʣʦʛʠʷʣʳץ ʞʦʙʘʣʘʨʜʳש ʝʩʝʧʪʝʨʽʥʝʥ ʘʣʳʥʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, 

ʜʘʣʘʣʳץ ʞײʤʳʩʪʘʨ ʙʘʨʳʩʳʥʜʘ ʞʠʥʘʣסʘʥ ʙʘʩʪʘʧץʳ ʜʝʨʝʢʪʝʨ ʜʝ ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦᴅʨʪװʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥʝ ʪʘʣʜʘʫ ʞʘʩʘʫ װʰʽʥ ʛʝʦʘץʧʘʨʘʪʪʳץ 

ʞװʡʝʣʝʨ, ʩʧʫʪʥʠʢʪʽʢ ץʘʰʳץʪʳץʪʘʥ ʟʦʥʜʪʘʫ ʜʝʨʝʢʪʝʨʽ, ʜʨʦʥʜʳץ ʙʘץʳʣʘʫ ײץʨʘʣʜʘʨʳ ʞᴅʥʝ 

ʬʦʪʦʪײʟʘץʪʘʨ ץʦʣʜʘʥʳʣʜʳ. ɹײʣ ᴅʜʽʩʪʝʨ ʪʘʙʠסʠ ʣʘʥʜʰʘʬʪʪʘʨʜʳש ʢʝשʽʩʪʽʢʪʽʢ ײץʨʳʣʳʤʳʥ 

ʟʝʨʪʪʝʫʛʝ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨ ʧʦʧʫʣʷʮʠʷʩʳʥʳש ʥʘץʪʳ ʩʘʥʜʳץ ʢᴇʨʩʝʪʢʽʰʪʝʨʽʥ ʘʥʳץʪʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. GPS-ʪʨʝʢʝʨʣʝʨ ʞʘʥʫʘʨʣʘʨʜʳץ שʦʟסʘʣʳʩʳʥ, ʘʣ ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ײץʩʪʘʨʜʳש ʜʘʫʳʩʳ ʥʝʤʝʩʝ ʙʝʡʥʝʩʽ ʘʨץʳʣʳ ʪװʨʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʪʘʥʫסʘ 

ʧʘʡʜʘʣʘʥʳʣʜʳ. 

ʄᴅʣʽʤʝʪʪʝʨʜʽ ʪʘʣʜʘʫ ʢʝʟʽʥʜʝ ʩʪʘʪʠʩʪʠʢʘʣʳץ ʞᴅʥʝ ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝʫ ᴅʜʽʩʪʝʨʽ 

 ʪʳץʘʪʘʨ, ʭʘʣʳץ ʘʣʘʥʜʳ. ʉʦʥʳʤʝʥסʜʠʥʘʤʠʢʘʩʳ ʙʘ שʡʝʣʝʨʜʝʛʽ ᴇʟʛʝʨʽʩʪʝʨʜʽװʦʣʜʘʥʳʣʳʧ, ʵʢʦʞץ

ʪʘʨʪʫ ʤʘץʩʘʪʳʥʜʘ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʘʨץʳʣʳ ʢʨʘʫʜʩʦʨʩʠʥʛʪʽʢ ʜʝʨʝʢʪʝʨ ʞʠʥʘʣʜʳ. ɹײʣ 

ʪᴅʩʽʣ ʨʝʩʤʠ ʤʦʥʠʪʦʨʠʥʛ ʞװʡʝʩʽʥ ʪʦʣʳץʪʳʨʳʧ, ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨʜʳש ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ 

ʽʩʽʥʝ ץʘʪʳʩʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽʥʽװ שʡʣʝʩʽʤʜʽʣʽʛʽ ʘʣʳʥסʘʥ 

ʤᴅʣʽʤʝʪʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʳʧ, ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʙʘץʳʣʘʫʜʳש 

 .ʜʘʡ ʞʘʩʘʜʳסʘ ʞʘסʘʣʘʫסʪʳ ʙʘץʜʘʡʳʥ ʞʘʥ-ʞʘסʘʟʽʨʛʽ ʞʘץ

ʅᴅʪʠʞʝʣʝʨ.ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ 

ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʥʠʪʦʨʠʥʛʪʝ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש (ɸʂʊ) ʢʝש 

ʢᴇʣʝʤʜʝ ץʦʣʜʘʥʳʣʳʧ ʞʘʪץʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ɹײʣ ʙʘסʳʪʪʘסʳ ʞײʤʳʩʪʘʨ ʵʢʦʞװʡʝʣʝʨʜʽ ץʦʨסʘʫ ʤʝʥ 

ʪײʨʘץʪʳ ʜʘʤʫסʘ ʳץʧʘʣ ʝʪʫʜʝ. 

ʊװʨʢʽʤʝʥʩʪʘʥ ʤʝʥ ᴆʟʙʝʢʩʪʘʥʜʘ ʩʧʫʪʥʠʢʪʽʢ ʤʦʥʠʪʦʨʠʥʛ ʥʝʛʽʟʽʥʝʥ ʰᴇʣʝʡʪʪʝʥʫ ʧʨʦʮʝʩʽʥ 

ʞᴅʥʝ ʩʫ ʘʡʜʳʥʜʘʨʳʥʳש ʘʟʘʶʳʥ ʙʘץʳʣʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ɹײʣ ʪᴅʩʽʣ ʢʣʠʤʘʪʪʳש ᴇʟʛʝʨʽʩʽ 
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ʩʘʣʜʘʨʳʥʘʥ ʵʢʦʞװʡʝʣʝʨʜʽץ שʘʣʘʡ ʪʨʘʥʩʬʦʨʤʘʮʠʷʣʘʥʳʧ ʞʘʪץʘʥʳʥ ײʟʘץ ʤʝʨʟʽʤʜʽ ʥʝʛʽʟʜʝ 

ʙʘץʳʣʘʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

 ʩʪʘʨʜʳײץ-שʪʘʨ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʘץʟʘײʳʟʩʪʘʥ ʤʝʥ ʊᴅʞʽʢʩʪʘʥʜʘ ʜʨʦʥʜʘʨ ʤʝʥ ʬʦʪʦʪסʳʨפ

ʪʽʨʢʝʫ װʰʽʥ ʢʝשʽʥʝʥ ʝʥʛʽʟʽʣʫʜʝ. ʄᴅʩʝʣʝʥ, ץʘʨ ʙʘʨʳʩʳʥ, ʘʨץʘʨʜʳ, ʪʘʫʝʰʢʽʣʝʨʜʽ ʙʘץʳʣʘʫ ʢʝʟʽʥʜʝ 

ʙײʣ ᴅʜʽʩʪʝʨ ʜᴅʩʪװʨʣʽ ʩʘʥʘץץʘ ץʘʨʘסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʜᴅʣ ᴅʨʽ ʪʠʽʤʜʽ ʘץʧʘʨʘʪ ʙʝʨʜʽ. ɹסײʘʥ ץʦʩʘ, 

ʬʦʪʦʪײʟʘץʪʘʨ ʞʘʥʫʘʨʣʘʨʜʳש ʪʘʙʠסʠ ʤʝʢʝʥʜʝʫ ʦʨʪʘʩʳʥʜʘסʳ ʞװʨʽʩ-ʪײʨʳʩʳʥ ʙʘץʳʣʘʧ, ʦʣʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʤʽʥʝʟ-ײץʣץʳʥ ʪʘʣʜʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ. 

 ʦʥ ʞʦʣʜʘʨʳץ-ʢᴇʰʽ שʙᴇʢʝʥʜʝʨʜʽץʳʣʳ ʘץʦʣʜʘʥʫ ʘʨץ ʩʪʘʥʜʘ GPS-ʪʨʝʢʝʨʣʝʨʜʽץʘʟʘפ

ʘʡץʳʥʜʘʣʳʧ, ʵʢʦʣʦʛʠʷʣʳץ ʜᴅʣʽʟʜʝʨ ʘʥʳץʪʘʣʜʳ. ʆʩʳ ʜʝʨʝʢʪʝʨ ʥʝʛʽʟʽʥʜʝ ʪʘʙʠסʘʪ ץʦʨסʘʫ 

ʘʫʤʘץʪʘʨʳʥ ʢʝשʝʡʪʫ ʞᴅʥʝ ʞʘʥʫʘʨʣʘʨʜʳש ʝʨʢʽʥ ץʦʟסʘʣʳʩʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ʰʘʨʘʣʘʨʳ 

 ʘʨʪʫʳʥʘ שʩʘʥʳʥʳ שʪʘʣʫʳʥʘ ʞᴅʥʝ ʦʣʘʨʜʳץʩʘ שʨʣʝʨʜʽװʣ ʪᴅʩʽʣ ʩʠʨʝʢ ʢʝʟʜʝʩʝʪʽʥ ʪײʘʙʳʣʜʘʥʜʳ. ɹץ

ʦש ᴅʩʝʨʽʥ ʪʠʛʽʟʜʽ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ Big Data ʪʘʣʜʘʫ ᴅʜʽʩʪʝʨʽ ײץʩʪʘʨʜʳש ʤʠʛʨʘʮʠʷʩʳʥ 

ʟʝʨʪʪʝʫʜʝ ʞʦסʘʨʳ ʥᴅʪʠʞʝ ʢᴇʨʩʝʪʪʽ. ᴄʩʽʨʝʩʝ ײץʩʪʘʨʜʳש ʜʳʙʳʩʪʳץ ʙʝʣʛʽʣʝʨʽʥ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ 

ʪʘʥʫ ʞװʡʝʣʝʨʽ ʤʳשʜʘסʘʥ ʞʘʟʙʘʣʘʨʜʳ ץʳʩץʘ ʫʘץʳʪʪʘ ʪʘʣʜʘʧ, ʥʘץʪʳ ʪװʨʣʝʨʽʥ ʘʥʳץʪʘʡ ʘʣʜʳ. 

ᴆʟʙʝʢʩʪʘʥ ʤʝʥ פʘʟʘץʩʪʘʥʜʘסʳ ײץʩ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳש ʤʘʫʩʳʤʜʳץ ᴇʟʛʝʨʽʩʪʝʨʽ ʦʩʳ ᴅʜʽʩ ʘʨץʳʣʳ 

ʜᴅʣʽʨʝʢ ʙʘסʘʣʘʥʜʳ. 

ɸʂʊ-ʥʳש ʪʘסʳ ʙʽʨ ʤʘשʳʟʜʳ װʣʝʩʽ ï ʭʘʣʳץʪʳ סʳʣʳʤʠ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫסʘ ʪʘʨʪʫ. ʄʦʙʠʣʴʜʽ 

 ʳʣʳ ʞʝʨʛʽʣʽʢʪʽץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʢʨʘʫʜʩʦʨʩʠʥʛʪʽʢ ʧʣʘʪʬʦʨʤʘʣʘʨ (ʤʳʩʘʣʳ, iNaturalist, eBird) ʘʨץ

ʪײʨסʳʥʜʘʨ ʬʣʦʨʘ ʤʝʥ ʬʘʫʥʘʥʳ ʙʘץʳʣʘʫסʘ ʙʝʣʩʝʥʝ ץʘʪʳʩʘ ʙʘʩʪʘʜʳ. פʘʟʘץʩʪʘʥʜʘ ʙײʣ ᴅʜʽʩ ʨʝʩʤʠ 

ʜʝʨʝʢʪʝʨ ץʦʨʳʥ ʙʽʨʥʝʰʝ ʝʩʝ ʪʦʣʳץʪʳʨʳʧ, ץʦʩʳʤʰʘ ʤʳשʜʘסʘʥ ʙʘץʳʣʘʫ ʥװʢʪʝʣʝʨʽʥ ץʦʩʪʳ. 

ʄײʥʜʘʡ ʪᴅʩʽʣ ʪʝʢ סʳʣʳʤʠ ʜʝʨʝʢʪʝʨʜʽ ʙʘʡʳʪʳʧ ץʘʥʘ ץʦʡʤʘʡ, ʩʦʥʳʤʝʥ ʙʽʨʛʝ ץʦסʘʤʥʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʤᴅʜʝʥʠʝʪʽʥ ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʪʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ɸʂʊ ײץʨʘʣʜʘʨʳʥʳש ʝʥʛʽʟʽʣʫʽ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ 

ʤʦʥʠʪʦʨʠʥʛʪʝ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʛʝ ץʘʨʘסʘʥʜʘ ʥʘץʪʳ ᴅʨʽ ʞʝʜʝʣ ʘץʧʘʨʘʪ ʙʝʨʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʜʽ. ɹײʣ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʵʢʦʞװʡʝʣʝʨʜʽש ʢʝשʽʩʪʽʢʪʽʢ ʞᴅʥʝ ʫʘץʳʪʪʳץ ᴇʟʛʝʨʽʩʪʝʨʽʥ ʙʘץʳʣʘʫסʘ ʤװʤʢʽʥʜʽʢ 

ʙʝʨʽʧ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʽʩ-ʰʘʨʘʣʘʨʳʥ ʞʦʩʧʘʨʣʘʫʜʳ ʞʝשʽʣʜʝʪʪʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʟʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʢʝʡʙʽʨ ץʠʳʥʜʳץʪʘʨ ʜʘ ʘʡץʳʥʜʘʣʜʳ. ɹʽʨʽʥʰʽʜʝʥ, 

ʘʫʳʣʜʳץ ʞᴅʥʝ ʪʘʫʣʳ ʘʡʤʘץʪʘʨʜʘ ʠʥʪʝʨʥʝʪʪʽש ᴅʣʩʽʟʜʽʛʽ ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨʜʳש ʪʦʣʳץץʘʥʜʳ 

ʞײʤʳʩ ʽʩʪʝʫʽʥ ʰʝʢʪʝʡʜʽ. ɽʢʽʥʰʽʜʝʥ, ʜʨʦʥʜʘʨ, ʩʧʫʪʥʠʢʪʽʢ ʜʝʨʝʢʪʝʨ ʞᴅʥʝ ʟʘʤʘʥʘʫʠ 

ʞʘʙʜʳץʪʘʨʜʳײץ שʥʳ ʞʦסʘʨʳ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʣʘʨʜʳ ʙʘʨʣʳץ ᴇשʽʨʣʝʨʜʝ ʙʽʨʜʝʡ ץʦʣʜʘʥʫ ʤװʤʢʽʥ 

ʝʤʝʩ. תʰʽʥʰʽʜʝʥ, ʞʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨʜʽ ʪʘʣʜʘʫ װʰʽʥ ʘʨʥʘʡʳ ʜʘʡʳʥʜʘʣסʘʥ ʤʘʤʘʥʜʘʨ ץʘʞʝʪ, ʘʣ 

ʢʝʡʙʽʨ ʝʣʜʝʨʜʝ ʢʘʜʨʣʳץ ᴅʣʝʫʝʪ ᴅʣʽ ʞʝʪʢʽʣʽʢʩʽʟ ʜʝשʛʝʡʜʝ ץʘʣʳʧ ʦʪʳʨ. 

ɼʝʛʝʥʤʝʥ, ʭʘʣʳץʘʨʘʣʳײ ץʡʳʤʜʘʨʜʳץ שʦʣʜʘʫʳʤʝʥ ʞװʟʝʛʝ ʘʩʳʨʳʣʳʧ ʞʘʪץʘʥ ʞʦʙʘʣʘʨ ʙײʣ 

 ʜʘʨʣʘʤʘʩʳ ʤʝʥסɼʘʤʫ ɹʘ ױױʳʪʪʘʣʫʜʘ. ʄʳʩʘʣʳ, ɹסʩʝʨʫʛʝ ʙʘשʪʘʨʜʳ ʙʽʨʪʽʥʜʝʧ ʝץʠʳʥʜʳץ

ɼװʥʠʝʞװʟʽʣʽʢ ʞʘʙʘʡʳ ʪʘʙʠסʘʪ ץʦʨʳ (WWF) ץʘʨʞʳʣʳץ ʞᴅʥʝ ʪʝʭʥʠʢʘʣʳץ ʢᴇʤʝʢ ʢᴇʨʩʝʪʽʧ, 

ʤʘʤʘʥʜʘʨʜʳ ʜʘʷʨʣʘʫ ʢʫʨʩʪʘʨʳʥ ײʡʳʤʜʘʩʪʳʨʫʜʘ. ʅᴅʪʠʞʝʩʽʥʜʝ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽ 

ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʥʠʪʦʨʠʥʛʪʝʫʜʝ ʞʘשʘ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʢʝשʽʥʝʥ ʝʥʛʽʟʽʧ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ 

ʩʘʣʘʩʳʥ ʞʘשʘ ʜʝשʛʝʡʛʝ ʢᴇʪʝʨʽʧ ʦʪʳʨ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ʘʣʳʥסʘʥ ʜʝʨʝʢʪʝʨ ʆʨʪʘʣʳץ ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ 

ʤʦʥʠʪʦʨʠʥʛʪʝ ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʢʝשʽʥʝʥ ץʦʣʜʘʥʳʣʳʧ 

ʞʘʪץʘʥʳʥ ʢᴇʨʩʝʪʪʽ. ᴄʩʽʨʝʩʝ ʩʧʫʪʥʠʢʪʽʢ ץʘʰʳץʪʘʥ ʟʦʥʜʪʘʫ (remote sensing) ʞᴅʥʝ ʛʝʦʘץʧʘʨʘʪʪʳץ 

ʞװʡʝʣʝʨʜʽש (ɻʀʉ) ʤװʤʢʽʥʜʽʢʪʝʨʽ ʝʨʝʢʰʝ ʤʘשʳʟסʘ ʠʝ ʙʦʣʜʳ. ɹײʣ ʪʝʭʥʦʣʦʛʠʷʣʘʨ ʘʨץʳʣʳ 

ʘʡʤʘץʪʘסʳ ʦʨʤʘʥ ʘʣץʘʧʪʘʨʳʥʳש ʢᴇʣʝʤʽ, ʞʘʡʳʣʳʤʜʘʨʜʳש ʜʝʛʨʘʜʘʮʠʷ ʜʝשʛʝʡʽ ʞᴅʥʝ ʩʫ 

ʨʝʩʫʨʩʪʘʨʳʥʳש ʞʘסʜʘʡʳ ʜʠʥʘʤʠʢʘʣʳץ ʪװʨʜʝ ʙʘץʳʣʘʥʜʳ. 

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʣʘʨʜʳש ʝʥʛʽʟʽʣʫʽ ʭʘʣʳץʪʳש ʵʢʦʞװʡʝʣʝʨ 

ʪʫʨʘʣʳ ʜʝʨʝʢʪʝʨ ʞʠʥʘʫסʘ ʙʝʣʩʝʥʜʽ ץʘʪʳʩʫʳʥʘ ʞʦʣ ʘʰʪʳ. ʄʳʩʘʣʳ, ײץʩʪʘʨʜʳ ʙʘץʳʣʘʫ, ʩʠʨʝʢ 

ʢʝʟʜʝʩʝʪʽʥ ᴇʩʽʤʜʽʢʪʝʨʜʽש ʪʘʨʘʣʫ ʘʡʤʘסʳʥ ʙʝʣʛʽʣʝʫ ʥʝʤʝʩʝ ʞʦʡʳʣʳʧ ʢʝʪʫ ץʘʫʧʽ ʙʘʨ 

ʞʘʥʫʘʨʣʘʨʜʳ ʪʽʨʢʝʫ ʩʠʷץʪʳ ʞײʤʳʩʪʘʨʜʘ ʝʨʽʢʪʽʣʝʨʜʽװ שʣʝʩʽ ʘʨʪʪʳ. ɹײʣ ʪᴅʩʽʣ ʜᴅʩʪװʨʣʽ 

ʤʦʥʠʪʦʨʠʥʛʪʽ ʪʦʣʳץʪʳʨʳʧ, ץʦʩʳʤʰʘ ʜʝʨʝʢʪʝʨ ʢᴇʣʝʤʽʥ ײʣסʘʡʪʪʳ. 

ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʪʘʙʠסʠ ʘʫʤʘץʪʘʨʜʘסʳ ʵʢʦʞװʡʝʣʽʢ ᴇʟʛʝʨʽʩʪʝʨʜʽש ʢʘʨʪʘʣʘʨʳ ʞʘʩʘʣʳʧ, 

ʦʣʘʨʜʳ ᴇשʽʨʣʽʢ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳ ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʞʦʩʧʘʨʣʘʫʜʘ ץʦʣʜʘʥʘ 
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ʙʘʩʪʘʜʳ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʪʨʘʥʩʰʝʢʘʨʘʣʳץ ʜʝʨʝʢʪʝʨ ʘʣʤʘʩʫ ʞװʡʝʣʝʨʽʥʽץ שʘʣʳʧʪʘʩʳʧ ʢʝʣʝ 

ʞʘʪץʘʥʳ ʙʘʡץʘʣʜʳ. פʘʟʘץʩʪʘʥ, פʳʨסʳʟʩʪʘʥ ʞᴅʥʝ ᴆʟʙʝʢʩʪʘʥ ʘʨʘʩʳʥʜʘ ʙʽʨץʘʪʘʨ ʙʽʨʣʝʩʢʝʥ 

ʧʣʘʪʬʦʨʤʘʣʘʨ ʞײʤʳʩ ʽʩʪʝʡ ʙʘʩʪʘʜʳ, ʙײʣ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝ ʦʨʪʘץ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʜʽ.ɸʣʳʥסʘʥ ʥᴅʪʠʞʝʣʝʨ ɸʂʊ-ʥʳש ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳץ 

ʩʘʷʩʘʪʪʳ ʞʝʪʽʣʜʽʨʫʜʝ ʩʪʨʘʪʝʛʠʷʣʳײץ ץʨʘʣסʘ ʘʡʥʘʣʳʧ ʢʝʣʝ ʞʘʪץʘʥʳʥ ʜᴅʣʝʣʜʝʡʜʽ. ɹײʣ 

ʙʘסʳʪʪʘסʳ ʪᴅʞʽʨʠʙʝʣʝʨ ʆʨʪʘʣʳץ ɸʟʠʷʜʘ סʘʥʘ ʝʤʝʩ, ʙʘʩץʘ ᴇשʽʨʣʝʨ װʰʽʥ ʜʝ װʣʛʽ ʙʦʣʘ ʘʣʘʜʳ. 

ʆʨʪʘʣʳץ ɸʟʠʷ ʢʝשʽʩʪʽʛʽ ʙʠʦᴅʨʪװʨʣʽʣʽʢʢʝ ʙʘʡ ᴅʨʽ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ ᴅʨʪװʨʣʽ 

ʘʡʤʘץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʥʠʪʦʨʠʥʛʪʝʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ 

 ʳʜʘʥסʨײʳʣʳʤʠ ʪס ʦʣʜʘʥʫץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʘʪʘʨ ʟʘʤʘʥʘʫʠ ʘץ

ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ ץʦʣʜʘʥʳʣסʘʥ GPS-ʪʨʝʢʝʨʣʝʨ ʞʘʥʫʘʨʣʘʨʜʳש ʢᴇʰʽ-ץʦʥ ʞʦʣʜʘʨʳʥ ʜᴅʣ 

ʘʥʳץʪʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ɹײʣ ʘʡʤʘץʪʘסʳ ʽʨʽ ʩװʪץʦʨʝʢʪʽʣʝʨʜʽש (ʤʳʩʘʣʳ, ʘץʙᴇʢʝʥ, ʘʨץʘʨ) 

ʤʠʛʨʘʮʠʷʣʳץ ʜᴅʣʽʟʜʝʨʽʥ ץʦʨסʘʫ ʰʘʨʘʣʘʨʳʥ ʥʘץʪʳʣʘʫסʘ ʩʝʧʪʽʛʽʥ ʪʠʛʽʟʝʜʽ. 

ɾʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʧʝʥ Big Data ᴅʜʽʩʪʝʨʽ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ײץʩʪʘʨʜʳש ʤʘʫʩʳʤʜʳץ 

 שʨʣʽʣʽʛʽ ʤʝʥ ʦʣʘʨʜʳװʘʣʫʘʥ ʪ שʩ ʧʦʧʫʣʷʮʠʷʣʘʨʳʥʳײץ ʳסʪʘץʪʘʫʜʘ ʪʠʽʤʜʽ. ɸʡʤʘץʘʣʳʩʳʥ ʘʥʳסʦʟץ

ʤʳשʜʘסʘʥ ʰʘץʳʨʳʤסʘ ʩʦʟʳʣʘʪʳʥ ץʦʥʳʩ ʘʫʜʘʨʫ ʞʦʣʜʘʨʳʥ ʪʝʢ ʟʘʤʘʥʘʫʠ ʜʝʨʝʢʪʝʨʜʽ ᴇשʜʝʫ 

 .ʤʢʽʥװʘʣʘʫ ʤסʘʜʘץ ץʳʣʳ ʪʦʣʳץʨʘʣʜʘʨʳ ʘʨײץ

ʄʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ (Citizen Science) ʞʝʨʛʽʣʽʢʪʽ ʪײʨסʳʥʜʘʨʜʳ ʵʢʦʣʦʛʠʷʣʳץ 

ʤʦʥʠʪʦʨʠʥʛʢʝ ʪʘʨʪʫסʘ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. ɹײʣ ʪᴅʩʽʣ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʘ ʩʘʡ, ᴇʡʪʢʝʥʽ ʘʡʤʘץʪʳש 

ʛʝʦʛʨʘʬʠʷʣʳץ ʢᴇʣʝʤʽ װʣʢʝʥ, ʘʣ סʳʣʳʤʠ ײʡʳʤʜʘʨʜʳש ʙʘʨʣʳץ ʘʡʤʘץʪʳ ʙʽʨ ʤʝʟʛʽʣʜʝ ץʘʤʪʫ 

ʤװʤʢʽʥʜʽʛʽ ʰʝʢʪʝʫʣʽ. ɸʟʘʤʘʪʪʳס ץʳʣʳʤ ʘʨץʳʣʳ ʞʠʥʘʣסʘʥ ʜʝʨʝʢʪʝʨ ʨʝʩʤʠ ʘץʧʘʨʘʪʪʳ 

ʪʦʣʳץʪʳʨʳʧ, ʞʘʣʧʳ ʤʦʥʠʪʦʨʠʥʛʪʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ. 

ʆʩʳʣʘʡʰʘ, ʪʘשʜʘʣסʘʥ ᴅʜʽʩʪʝʨ ʤʝʥ ײץʨʘʣʜʘʨ ʟʝʨʪʪʝʫ ʪʘץʳʨʳʙʳʥʘ ʪʦʣʳץ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ 

ʞᴅʥʝ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦᴅʨʪװʨʣʽʣʽʢ ʤʦʥʠʪʦʨʠʥʛʽʥ ʞװʨʛʽʟʫʜʝ ʪʠʽʤʜʽ ᴅʨʽ ᴇʟʝʢʪʽ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

 ʨʣʽʣʽʢʪʽװɸʟʠʷʜʘ ʙʠʦᴅʨʪ ץʦʨʳʪʳʥʜʳʣʘʡ ʢʝʣʝ, ʆʨʪʘʣʳץ ʦʨʳʪʳʥʜʳ. ɿʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽʥפ

 ʳʟʳשʤʘ שʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʨʛʽʟʫʜʝ ʘװʘʫ ʤʝʥ ʤʦʥʠʪʦʨʠʥʛ ʞסʦʨץ

ʝʨʝʢʰʝ ʝʢʝʥʽ ʘʥʳץʪʘʣʜʳ. ɸʂʊ ײץʨʘʣʜʘʨʳ ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ʢʝʰʝʥʜʽ ʙʘץʳʣʘʫסʘ, ʩʠʨʝʢ 

ʞʘʥʫʘʨʣʘʨʜʳ ץʦʨסʘʫסʘ ʞᴅʥʝ ʵʢʦʞװʡʝʣʝʨʜʽש ʞʘסʜʘʡʳʥ ʜᴅʣ ʙʘסʘʣʘʫסʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʽʧ ʦʪʳʨ. 

GPS-ʪʨʝʢʝʨʣʝʨ, ʞʘʩʘʥʜʳ ʠʥʪʝʣʣʝʢʪ ʞᴅʥʝ Big Data ʪʝʭʥʦʣʦʛʠʷʣʘʨʳ ʞʘʥʫʘʨʣʘʨʜʳש 

 ʪʘʫʜʘץʤʠʛʨʘʮʠʷʩʳʥ ʘʥʳ שʩʪʘʨʜʳײץ ץʦʥʳʩ ʘʫʜʘʨʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽʥ, ʩʦʥʜʘʡ-ʘץ ,ʘʣʳʩʳʥסʦʟץ

ʞʦסʘʨʳ ʪʠʽʤʜʽʣʽʢ ʢᴇʨʩʝʪʪʽ. ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʘʨץʳʣʳ ʘʟʘʤʘʪʪʘʨʜʳש 

 ʞʘʫʘʧʢʝʨʰʽʣʽʛʽʥ ץʵʢʦʣʦʛʠʷʣʳ שʘʤʥʳסʦץ ʘ ʞᴅʥʝסʪʳʨʫץʦʨʳʥ ʪʦʣʳץ ʳʣʳʤʠ ʜʝʨʝʢʪʝʨס ʘʪʳʩʫʳץ

ʘʨʪʪʳʨʫסʘ ʳץʧʘʣ ʝʪʪʽ. 

ɾʘʣʧʳ ʘʣסʘʥʜʘ, ʘץʧʘʨʘʪʪʳץ-ʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʝʥʛʽʟʽʣʫʽ ʆʨʪʘʣʳץ 

ɸʟʠʷ ʝʣʜʝʨʽʥʜʝ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʩʘץʪʘʫʜʳש ʞʘשʘ ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʘʰʳʧ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ 

ʩʪʨʘʪʝʛʠʷʣʘʨʳʥ ʭʘʣʳץʘʨʘʣʳץ ʜʝשʛʝʡʜʝ װʡʣʝʩʪʽʨʫʛʝ ʞʘסʜʘʡ ʞʘʩʘʡʜʳ. 

ʆʨʪʘʣʳץ ɸʟʠʷ ʢʝשʽʩʪʽʛʽ ʙʠʦᴅʨʪװʨʣʽʣʽʢʢʝ ʙʘʡ ᴅʨʽ ʪʘʙʠסʠ-ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨʳ ᴅʨʪװʨʣʽ 

ʘʡʤʘץ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʉʦʥʜʳץʪʘʥ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʤʦʥʠʪʦʨʠʥʛʪʝʫ װʰʽʥ ʜᴅʩʪװʨʣʽ ᴅʜʽʩʪʝʨʤʝʥ 

 ʳʜʘʥסʨײʳʣʳʤʠ ʪס ʦʣʜʘʥʫץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʘʪʘʨ ʟʘʤʘʥʘʫʠ ʘץ

ʥʝʛʽʟʜʝʣʛʝʥ ʰʝʰʽʤ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ.  

ʉᴅʡʢʝʩʪʝʥʜʽʨʫʜʽ ʥʝʛʽʟʜʝʫ.ɹײʣ ʤʘץʘʣʘ ʤʘʟʤײʥʳ ʍנʊɾ ʨʫʙʨʠʢʘʪʦʨʳʥʳ34.35.29 ש ï 

çʕʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛè ʞᴅʥʝ 20.23.15 ï çɸץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ץʦʣʜʘʥʫè ʙʘסʳʪʪʘʨʳʥʘ 

ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. ɿʝʨʪʪʝʫʜʝ ʆʨʪʘʣʳץ ɸʟʠʷʜʘסʳ ʙʠʦᴅʨʪװʨʣʽʣʽʢʪʽ ʙʘץʳʣʘʫ ʪᴅʞʽʨʠʙʝʩʽ 

 ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ץʢʦʤʤʫʥʠʢʘʮʠʷʣʳ-ץʧʘʨʘʪʪʳץʜʝʨʽʩʽʥʜʝ ʘװ ʘʨʘʩʪʳʨʳʣʳʧ, ʤʦʥʠʪʦʨʠʥʛץ

 .ʘʥסʪʳ ʪʘʣʜʘʥץʦʣʜʘʥʫ ʝʨʝʢʰʝʣʽʢʪʝʨʽ ʞʘʥ-ʞʘץ

ɾײʤʳʩʪʘ ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨ, ץʘʰʳץʪʘʥ ʟʦʥʜʪʘʫ ᴅʜʽʩʪʝʨʽ, ʤʦʙʠʣʴʜʽ ץʦʩʳʤʰʘʣʘʨ ʤʝʥ 

ʜʝʨʝʢʪʝʨʜʽ ʮʠʬʨʣʳץ ᴇשʜʝʫ ײץʨʘʣʜʘʨʳ ץʘʨʘʩʪʳʨʳʣʳʧ, ʦʣʘʨʜʳש ʵʢʦʣʦʛʠʷʣʳץ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ, 

ʩʘץʪʘʫ ʞᴅʥʝ ʪʘʣʜʘʫʜʘסʳ ʨᴇʣʽ ʥʝʛʽʟʜʝʣʛʝʥ. ɹײʣ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝʛʽ 

ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ ʩʘʷʩʘʪʳʥ ʞʝʪʽʣʜʽʨʫʛʝ ʞᴅʥʝ ʵʢʦʞװʡʝʣʽʢ ʧʨʦʮʝʩʪʝʨʜʽ ʢʝʰʝʥʜʽ ʙʘסʘʣʘʫסʘ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ.  
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ʆʩʳסʘʥ ʦʨʘʡ ʤʘץʘʣʘ ʪʘץʳʨʳʙʳ ʵʢʦʣʦʛʠʷʣʳץ ʤʦʥʠʪʦʨʠʥʛ ʧʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ 

 שʳʪʪʘʨʜʳסʘʥ ʙʘסʩᴅʡʢʝʩ ʢʝʣʝʜʽ ʞᴅʥʝ ʘʪʘʣ ץʘ ʪʦʣʳסʳʪʪʘʨסʳʣʳʤʠ ʙʘס ʳסʦʣʜʘʥʫ ʩʘʣʘʩʳʥʜʘץ

ʜʘʤʫʳʥʘ ᴇʟ װʣʝʩʽʥ ץʦʩʘʜʳ. 
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ɸʥʥʦʪʘʮʠʷ. ʄʘϨʘʣʘʜʘ ʵʢʦʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘϤʳ ʝϬʙʝʢ Ϩʘʫʽʧʩʽʟʜʽʛʽʥ Ϩʘʤʪʘʤʘʩʳʟ 

ʝʪʫʜʽϬ ʤʘϬʳʟʜʳʣʳϤʳ ʤʝʥ ʦʥʳϬ ʪϰʨʘϨʪʳ ʪʫʨʠʟʤ ʜʘʤʫʳʥʘ ϸʩʝʨʽ ϨʘʨʘʩʪʳʨʳʣϤʘʥ. 

ʕʢʦʪʫʨʠʟʤʥʽϬ ʥʝʛʽʟʛʽ ϨʘϤʠʜʘʪʪʘʨʳ ï ʪʘʙʠϤʘʪʪʳ ϨʦʨϤʘʫ, ʞʝʨʛʽʣʽʢʪʽ ϨʘʫʳʤʜʘʩʪʳϨʪʳϬ ϸʣ-

ʘʫϨʘʪʳʥ ʘʨʪʪʳʨʫ ʞϸʥʝ ʵʢʦʣʦʛʠʷʣʳϨ ʪϰʨʘϨʪʳʣʳϨ ʪϰʨϤʳʩʳʥʘʥ ʪʘʣʜʘʥϤʘʥ. 

ϧʘʟʘϨʩʪʘʥʜʘϤʳ ϰʣʪʪʳϨ ʧʘʨʢʪʝʨ ʤʝʥ ϨʦʨʳϨʪʘʨʜʘ Ϩʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽʥʽϬ, ϨϰʪϨʘʨʫ 

ʞϸʥʝ ʙʘʡʣʘʥʳʩ ʠʥʬʨʘϨϰʨʳʣʳʤʳʥʳϬ ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʪʘʧ Ϻʪʽʣʛʝʥ. ʐʝʪʝʣʜʽʢ 

ʪϸʞʽʨʠʙʝʣʝʨ ð ɾʘϬʘ ɿʝʣʘʥʜʠʷ ʤʝʥ ʐʚʝʡʮʘʨʠʷ Ϯʣʛʽʣʝʨʽ ð ʵʢʦʪʫʨʠʟʤʜʝ ʪϸʫʝʢʝʣʜʝʨʜʽ 

ʙʘʩϨʘʨʫʜʳϬ ʪʠʽʤʜʽ ʪϸʩʽʣʜʝʨʽ ʨʝʪʽʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ. ɿʝʨʪʪʝʫ ʥϸʪʠʞʝʩʽʥʜʝ ʝϬʙʝʢ 

Ϩʘʫʽʧʩʽʟʜʽʛʽʥ ʘʨʪʪʳʨʫ ʵʢʦʪʫʨʠʟʤʥʽϬ ʵʢʦʥʦʤʠʢʘʣʳϨ ʪϰʨʘϨʪʳʣʳϤʳʥ Ϩʘʤʪʘʤʘʩʳʟ ʝʪʝʪʽʥʽ 

ʞϸʥʝ ʪʫʨʠʩʪʝʨ ʩʝʥʽʤʽʥ ʢϮʰʝʡʪʝʪʽʥʽ ʜϸʣʝʣʜʝʥʜʽ. 

ʊװʡʽʥʜʽ ʩᴇʟʜʝʨ: ɻ ʢʦʪʫʨʠʟʤ, ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ, ʪײʨʘץʪʳ ʜʘʤʫ, ץʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ, 

 .ʧʘʨʢ ץʣʪʪʳײ

ʂʽʨʽʩʧʝ. פʘʟʽʨʛʽ ʪʘשʜʘ ʵʢʦʪʫʨʠʟʤ ᴅʣʝʤʜʽʢ ʪʫʨʠʟʤ ʠʥʜʫʩʪʨʠʷʩʳʥʳש ʝץ שʘʨץʳʥʜʳ 

ʜʘʤʳʧ ʢʝʣʝ ʞʘʪץʘʥ ʩʘʣʘʣʘʨʳʥʳש ʙʽʨʽ ʙʦʣʳʧ ʦʪʳʨ. ʆʥʳש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʪʘʙʠסʘʪʪʳ 

 ʩʘʨʪʫ ʞᴅʥʝץʜʘʡʳʥ ʞʘסʞʘ ץᴅʣʝʫʤʝʪʪʽʢ-ʵʢʦʥʦʤʠʢʘʣʳ שʪʳץʘʫ, ʞʝʨʛʽʣʽʢʪʽ ʭʘʣʳסʦʨץ

ʪʫʨʠʩʪʝʨʜʽש ʤᴅʜʝʥʠ-ʘסʘʨʪʫʰʳʣʳץ ʜʝשʛʝʡʽʥ ʢᴇʪʝʨʫ. ɸʣʘʡʜʘ, ʵʢʦʪʫʨʠʟʤʥʽש ʜʘʤʫʳʤʝʥ ץʘʪʘʨ 

ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʩʽ ʜʝ ʘʣʜʳסשʳ ץʘʪʘʨסʘ ʰʳסʫʜʘ. ʉʝʙʝʙʽ ʙײʣ ʩʘʣʘʜʘ ʛʠʜʪʝʨ, 

ʥײʩץʘʫʰʳʣʘʨ, ʢᴇʣʽʢ ʞװʨʛʽʟʫʰʽʣʝʨʽ ʞᴅʥʝ ʙʘʩץʘ ʜʘ ץʳʟʤʝʪʢʝʨʣʝʨ ʪʘʙʠסʠ ʦʨʪʘʜʘ ʞײʤʳʩ 

ʽʩʪʝʡʜʽ, ʘʣ ʤײʥʜʘʡ ʦʨʪʘ ʢᴇʙʽʥʝʩʝ ʪᴅʫʝʢʝʣʽ ʞʦסʘʨʳ ʘʡʤʘץʪʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ 

ʵʢʦʪʫʨʠʟʤʜʝʛʽ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ï ʪײʨʘץʪʳ ʪʫʨʠʟʤ ʜʘʤʫʳʥʳש ʙʘʩʪʳ 

ʘʣסʳʰʘʨʪʳ. 

ʕʢʦʪʫʨʠʟʤ ï ץʦʨʰʘסʘʥ ʦʨʪʘʥʳ ʩʘץʪʘʫסʘ, ʪʘʙʠסʠ ʨʝʩʫʨʩʪʘʨʜʳ ײʪʳʤʜʳ ʧʘʡʜʘʣʘʥʫסʘ 

ʞᴅʥʝ ʞʝʨʛʽʣʽʢʪʽ ץʘʫʳʤʜʘʩʪʳץʪʳש ᴅʣ-ʘʫץʘʪʳʥ ʢᴇʪʝʨʫʛʝ ʙʘסʳʪʪʘʣסʘʥ ʪʫʨʠʟʤ ʪװʨʽ. ʆʥʳש 

ʥʝʛʽʟʛʽ ץʘסʠʜʘʪʪʘʨʳ ï ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫ, ʞʝʨʛʽʣʽʢʪʽ ץʘʫʳʤʜʘʩʪʳץ ʠʛʽʣʽʛʽ, ʵʢʦʣʦʛʠʷʣʳץ 

ʪײʨʘץʪʳʣʳץ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ. ʕʢʦʪʫʨʠʟʤʥʽש ʙʘʩʪʳ ʝʨʝʢʰʝʣʽʛʽ ï ʦʣ ʪʝʢ ʜʝʤʘʣʳʩ ץʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ץʦסʘʤ ʤʝʥ ʪʘʙʠסʘʪ ʘʨʘʩʳʥʜʘסʳ װʡʣʝʩʽʤʜʽʣʽʢʪʽ ץʘʣʳʧʪʘʩʪʳʨʫסʘ ʙʘסʳʪʪʘʣסʘʥ 

 .ʙʳʣʳʩײץ

ɸʣסʘʰץʳ ʤᴅʣʽʤʝʪʪʝʨ ʞᴅʥʝ ʟʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ. ʕʢʦʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ ʝשʙʝʢ ʝʪʝʪʽʥ 

ʤʘʤʘʥʜʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ ï ʪʝʢ ʦʣʘʨʜʳש ʜʝʥʩʘʫʣʳסʳʥ ץʦʨסʘʫ סʘʥʘ ʝʤʝʩ, 

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʫʨʠʩʪʝʨʜʽש ᴇʤʽʨʽʥ ʩʘץʪʘʫ װʰʽʥ ʜʝ ʤʘשʳʟʜʳ. ɹײʣ ʞʝʨʜʝ ʢʝʣʝʩʽ ʙʘסʳʪʪʘʨʜʳ 

ʘʪʘʫסʘ ʙʦʣʘʜʳ: 

¶ ʛʠʜʪʝʨ ʤʝʥ ʥײʩץʘʫʰʳʣʘʨʜʳץ שʘʫʽʧʩʽʟʜʽʛʽ ï ʦʣʘʨ ʪʫʨʠʩʪʝʨʜʽ ʙʘסʳʪʪʘʧ ץʘʥʘ ץʦʡʤʘʡ, 

ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʜʘ ʘʣסʘʰץʳ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫʛʝ, ʪʘʙʠסʠ ʦʨʪʘʜʘ ʙʘסʜʘʨ ʪʘʙʫסʘ ץʘʙʽʣʝʪʪʽ ʙʦʣʫʳ 

ʪʠʽʩ. 

¶ ʞװʨʛʽʟʫʰʽʣʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽ ï ʪʫʨʠʩʪʽʢ ʘʚʪʦʙʫʩʪʘʨ, ʞʦʣ ʪʘʣסʘʤʘʡʪʳʥ ʢᴇʣʽʢʪʝʨ ʤʝʥ 

ʘʨʥʘʡʳ ʪʝʭʥʠʢʘ ʞװʨʛʽʟʫʰʽʣʝʨʽʥʽש ʢᴅʩʽʙʠ ʜʘʡʳʥʜʳץ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʫʳ ץʘʞʝʪ. 

¶ ɻ ʢʩʪʨʝʤʘʣʜʳ ʪʫʨʠʟʤ ץʳʟʤʝʪʢʝʨʣʝʨʽ ï ʘʣʴʧʠʥʠʟʤ, ʨʘʬʪʠʥʛ, ʞʘʷʫ ʩʝʨʫʝʥʜʝʫ ʢʝʟʽʥʜʝ 

ʘʨʥʘʡʳ ʞʘʙʜʳץʪʘʨʜʳש ʩʘʧʘʩʳ ʤʝʥ ʧʘʡʜʘʣʘʥʫ ʝʨʝʞʝʣʝʨʽʥ ʩʘץʪʘʫ ʤʘשʳʟʜʳ. 

 ʡ ʥʝʤʝʩʝ ʢʝʤʧʠʥʛװץʦʥʘץ ,ʤʳʩʰʳʣʘʨ ï ʘʩʭʘʥʘײʳ ʞסʳʟʤʝʪ ʢᴇʨʩʝʪʫ ʩʘʣʘʩʳʥʜʘץ ¶

 .ʪʘʫʳ ʪʠʽʩץʩʘ שʘʪʘץ ʪʘʣʘʧʪʘʨʜʳ ץʛʠʛʠʝʥʘʣʳ-ץʳʟʤʝʪʢʝʨʣʝʨʽ ʩʘʥʠʪʘʨʣʳץ

ʕʢʦʪʫʨʠʟʤ ʪʘʙʠסʠ ʦʨʪʘʜʘ ʞװʟʝʛʝ ʘʩʘʪʳʥʜʳץʪʘʥ, ץʘʫʽʧ-ץʘʪʝʨʣʝʨʜʽש ʪװʨʣʝʨʽ ʜʝ ʝʨʝʢʰʝ 

ʙʦʣʘʜʳ. ɸʡʪʳʧ ᴇʪʝʨ ʙʦʣʩʘץ, ʪʘʙʠסʠ ʦʨʪʘ ʬʘʢʪʦʨʣʘʨʳ ï ʪʘʫʣʳ ʞʝʨʣʝʨʜʝ ץʘʨ ʢᴇʰʢʽʥʽ, ʩʝʣ, ʪʘʩ 

 ;ʘʫʽʧ ʙʘʨץ ʳʰ ʞʘʥʫʘʨʣʘʨʜʘʥ ʢʝʣʝʪʽʥץʘʫʧʽ ʥʝʤʝʩʝ ʞʳʨʪץ ʣʘʫʳ, ʦʨʤʘʥ ʽʰʽʥʜʝ ᴇʨʪײץ

mailto:Dzhexenbayev.N@kaznu.kz
mailto:makhambet0vaaa@mail.ru


 206 

ʢʣʠʤʘʪʪʳץ ʞʘסʜʘʡʣʘʨ ï ʘʫʘ ʨʘʡʳʥʳש ʪʝʟ ᴇʟʛʝʨʫʽ, ץʘʪʪʳ ʳʩʪʳץ ʥʝʤʝʩʝ ʩʫʳץ, ʞʘʫʳʥ-ʰʘʰʳʥ, 

ʜʘʫʳʣ ʪʫʨʠʩʪʝʨ ʤʝʥ ץʳʟʤʝʪʢʝʨʣʝʨʜʽש ᴇʤʽʨʽʥʝ ץʘʫʽʧ ʪᴇʥʜʽʨʝʜʽ; ʞʘʙʜʳץʪʘʨʜʳש ʩʘʧʘʩʳ ï 

 ʘץʩʘʧʘʩʳʟ ʙʦʣʫʳ ʘʧʘʪ שʨʘʣʜʘʨʜʳײץ ʪʳץʰʘʪʳʨ ʩʠʷ ,ץʘʡʳץ ,ʘʫʽʧʩʽʟʜʽʢ ʙʝʣʙʝʫʣʝʨʽ, ʢʘʩʢʘץ

ᴅʢʝʣʫʽ ʤװʤʢʽʥ; ʢᴇʣʽʢ ץʘʫʽʧʩʽʟʜʽʛʽ ï ʞʦʣ-ʢᴇʣʽʢ ʞʘסʜʘʡʣʘʨʳ, ᴅʩʽʨʝʩʝ ʪʘʫʣʳ ʥʝʤʝʩʝ ʦʨʤʘʥʜʳ 

ʘʡʤʘץʪʘʨʜʘסʳ ʞʦʣʜʘʨʜʳש ʩʘʧʘʩʳ ʤʘשʳʟʜʳ ʨᴇʣ ʘʪץʘʨʘʜʳ; ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨ 

ï ʪʘʟʘ ʘʫʳʟ ʩʫ, ʜײʨʳʩ ʪʘʤʘץʪʘʥʫ, ʘʣסʘʰץʳ ʤʝʜʠʮʠʥʘʣʳץ ʢᴇʤʝʢ ײץʨʘʣʜʘʨʳʥʳש ʙʦʣʫʳ ʝשʙʝʢ 

 .ʥʝʛʽʟʛʽ ʙᴇʣʽʛʽ שʘʫʽʧʩʽʟʜʽʛʽʥʽץ

 ʘʪʘʨץʘʪʳʩʪʳ ʙʽʨץ ʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʘץ ʙʝʢשʩʪʘʥ ʈʝʩʧʫʙʣʠʢʘʩʳʥʜʘ ʝץʘʟʘפ

ʟʘשʜʘʨ ʤʝʥ ʥʦʨʤʘʪʠʚʪʽʢ ײץʞʘʪʪʘʨ ʙʘʨ. ʆʣʘʨʜʳש ʽʰʽʥʜʝ: 

- çɽשʙʝʢ ʢʦʜʝʢʩʽè ï ʞײʤʳʩ ʙʝʨʫʰʽ ʤʝʥ ץʳʟʤʝʪʢʝʨ ʘʨʘʩʳʥʜʘסʳ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ 

ʪʘʣʘʧʪʘʨʳʥ ʙʝʣʛʽʣʝʡʜʽ; 

- çʊʫʨʠʟʤ ʪʫʨʘʣʳè פʈ ʟʘשʳ ï ʪʫʨʠʟʤʜʽ ʜʘʤʳʪʫʜʘסʳ ʤʝʤʣʝʢʝʪʪʽʢ ʩʘʷʩʘʪʪʳש ʥʝʛʽʟʛʽ 

ʙʘסʳʪʪʘʨʳʥ ʢᴇʨʩʝʪʝʜʽ; 

 ʝʨʝʞʝʣʝʨʽ ʤʝʥ ʥʦʨʤʘʣʘʨʳ (ʉʘʥɽʞʅ) ï ʪʫʨʠʟʤ ʥʳʩʘʥʜʘʨʳʥʜʘ ץʈ ʩʘʥʠʪʘʨʣʳפ -

ʩʘʥʠʪʘʨʣʳץ-ʛʠʛʠʝʥʘʣʳץ ʪʘʣʘʧʪʘʨʜʳ ʙʝʣʛʽʣʝʡʜʽ; 

- ʍʘʣʳץʘʨʘʣʳץ ʩʪʘʥʜʘʨʪʪʘʨ ï ISO 21101 (ʩʘʷʭʘʪʪʘʨʜʘסʳ ץʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ), ISO 

45001 (ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʞᴅʥʝ ʜʝʥʩʘʫʣʳץʪʳ ץʦʨסʘʫ ʤʝʥʝʜʞʤʝʥʪʽ). 

ɹײʣ ײץʞʘʪʪʘʨ ʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘסʳ ײʡʳʤʜʘʨסʘ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ 

 .ʜʳ ʥʝʛʽʟ ʙʝʨʝʜʽשʰʽʥ ʟʘװ

ɿʝʨʪʪʝʫ ʙʘʨʳʩʳʥʜʘ פʘʟʘץʩʪʘʥʜʘסʳ ʵʢʦʪʫʨʠʟʤ ʙʘסʳʪʪʘʨʳ (ɹʫʨʘʙʘʡ, ɯʣʝ ɸʣʘʪʘʫʳ, 

ɸʣʪʳʥ ɽʤʝʣ, פʘʪʦʥץʘʨʘסʘʡ ײʣʪʪʳץ ʧʘʨʢʪʝʨʽ) ʤʳʩʘʣסʘ ʘʣʳʥʜʳ. ɼʝʨʝʢʢᴇʟ ʨʝʪʽʥʜʝ פʈ ʊʫʨʠʟʤ 

ʠʥʜʫʩʪʨʠʷʩʳ ʢʦʤʠʪʝʪʽʥʽש ʝʩʝʧʪʝʨʽ, Informburo.kz, UNDP ʞʦʙʘʣʘʨʳ ʞᴅʥʝ MDPI ʞʫʨʥʘʣʳʥʜʘ 

ʞʘʨʠʷʣʘʥסʘʥ 2023 ʞʳʣסʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʧʘʡʜʘʣʘʥʳʣʜʳ.  

ɿʝʨʪʪʝʫ ᴅʜʽʩʪʝʨʽ ʨʝʪʽʥʜʝ ʪʘʣʜʘʫ, ʩʘʣʳʩʪʳʨʤʘʣʳ ʙʘסʘʣʘʫ, ʪᴅʫʝʢʝʣʜʝʨʜʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ 

ʩʘʨʘʧʪʘʫ ʞᴅʥʝ ʰʝʪʝʣʜʽʢ ʪᴅʞʽʨʠʙʝʤʝʥ ʩʘʣʳʩʪʳʨʫ ᴅʜʽʩʽ ץʦʣʜʘʥʳʣʜʳ. ᴄʨ ʧʘʨʢʪʳץ שʘʫʽʧʩʽʟʜʽʢ 

ʜʝשʛʝʡʽ, ʠʥʬʨʘײץʨʳʣʳʤ ʞʘסʜʘʡʳ ʤʝʥ ʢʘʜʨʣʳץ ʜʘʷʨʣʳסʳ ʩʘʣʳʩʪʳʨʳʣʳʧ, ʙʘʩץʘʨʫ ʪʠʽʤʜʽʣʽʛʽ 

ʙʘסʘʣʘʥʜʳ. 

ᴄʣʝʤʜʽʢ ʜʝשʛʝʡʜʝ ʵʢʦʪʫʨʠʟʤʜʝʛʽ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʫʛʝ ʝʨʝʢʰʝ ʤᴅʥ 

ʙʝʨʽʣʝʜʽ. ʆʥʳש ʽʰʽʥʜʝ  ʪײʨʘץʪʳ ʪʫʨʠʟʤʥʽש ʜʘʤʫʳ ʤʝʥ ʪʫʨʠʩʪʝʨʜʽץ שʘʫʽʧʩʽʟʜʽʛʽʥ ʙʘʩʪʳ 

 ʙʝʢשʝ ,(ʡʳʤʳײ ʟʽʣʽʢ ʪʫʨʠʩʪʽʢװʥʠʝʞװɼ ױױɹ) ʘʨʘʩʪʳʨʘʪʳʥ UNWTOץ ʠʜʘʪ ʨʝʪʽʥʜʝסʘץ

 ʩʪʘʥʜʘʨʪʪʘʨʜʳ ʙʝʣʛʽʣʝʡʪʽʥ ץʘʨʘʣʳץʳ ʭʘʣʳסʪʘʫ ʩʘʣʘʩʳʥʜʘץʩʘ ץʘʫʽʧʩʽʟʜʽʛʽ ʤʝʥ ʜʝʥʩʘʫʣʳץ

ILO (ʍʘʣʳץʘʨʘʣʳץ ʝשʙʝʢ ײʡʳʤʳ),  ʩʘʧʘ ʤʝʥʝʜʞʤʝʥʪʽʤʝʥ ץʘʪʘʨ ץʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽʥ 

ʜʝ ץʘʤʪʠʪʳʥ ISO ʩʪʘʥʜʘʨʪʪʘʨʳ (ʤʳʩʘʣʳ, ISO 21101 ʩʪʘʥʜʘʨʪʳʥʜʘ ʪʫʨʠʟʤʜʝʛʽ ץʘʫʽʧʩʽʟʜʽʢʪʽ 

ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʥʘץʪʳ ʢᴇʨʩʝʪʽʣʛʝʥ) ʞᴅʥʝ ʵʢʦʪʫʨʠʟʤ ʥʳʩʘʥʜʘʨʳʥʜʘ ײץʪץʘʨʫ ץʳʟʤʝʪʪʝʨʽ 

ʜʘʤʳסʘʥ, ץʘʫʽʧʩʽʟʜʽʢʢʝ ץʘʪʳʩʪʳ ʘץʧʘʨʘʪʪʳץ ʙʝʣʛʽʣʝʨ ʤʝʥ ʥײʩץʘʫʣʳץʪʘʨ ʢʝשʽʥʝʥ 

 .ʘ ɿʝʣʘʥʜʠʷ ʪᴅʞʽʨʠʙʝʣʝʨʽʥ ʘʡʪʘ ʘʣʘʤʳʟשʦʣʜʘʥʳʣʘʪʳʥ ʂʘʥʘʜʘ, ʐʚʝʡʮʘʨʠʷ, ɾʘץ

ʕʢʦʪʫʨʠʟʤʜʝʛʽ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ï ʪʝʢ ץʳʟʤʝʪʢʝʨʣʝʨ ʤʝʥ ʪʫʨʠʩʪʝʨʜʽ ץʦʨסʘʫ סʘʥʘ ʝʤʝʩ, 

ʪײʨʘץʪʳ ʪʫʨʠʟʤʥʽײ שʟʘץ ʤʝʨʟʽʤʜʽ ʜʘʤʫʳʥʘ ʳץʧʘʣ ʝʪʝʪʽʥ ʥʝʛʽʟʛʽ ʬʘʢʪʦʨ. ʂʘʜʨʣʘʨʜʳש 

ʜʝʥʩʘʫʣʳסʳ ʩʘץʪʘʣʩʘ, ʩʘʣʘʜʘ ʢᴅʩʽʙʠ ʤʘʤʘʥʜʘʨ ʪײʨʘץʪʳ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ. ʊʫʨʠʩʪʝʨʜʽש 

ʩʝʥʽʤʽ ʘʨʪʳʧ, ʝʣʜʽש ʪʫʨʠʩʪʽʢ ʠʤʠʜʞʽ ץʘʣʳʧʪʘʩʘʜʳ. פʘʫʽʧʩʽʟʜʽʛʽ ʞʦסʘʨʳ ʝʣʜʝʨʛʝ ʪʫʨʠʩʪʝʨ 

ʢᴇʙʽʨʝʢ ʢʝʣʝʜʽ, ʩᴅʡʢʝʩʽʥʰʝ ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳץ ʧʘʡʜʘ ʙʦʣʘʜʳ. ɹײʣ ʞʝʨʛʽʣʽʢʪʽ 

 שʘʤʥʳסʦץ ʪʘʫ ïץʘʫʽʧʩʽʟʜʽʛʽʥ ʩʘץ ʙʝʢשʪʘʙʳʩʳʥ ʘʨʪʪʳʨʘʜʳ. ʆʩʳʣʘʡʰʘ, ʝ שʪʳץʘʫʳʤʜʘʩʪʳץ

ʪײʨʘץʪʳ ʜʘʤʫʳʥʘ ץʦʩץʘʥ װʣʝʩ ʝʢʝʥʜʽʛʽʥ ʥʳץ ʩʝʥʽʤʤʝʥ ʘʡʪʘ ʘʣʘʤʳʟ.  

ʕʢʦʪʫʨʠʟʤ ʩʘʣʘʩʳʥʜʘ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʙʘʩʪʳ ʤᴅʩʝʣʝ ʝʢʝʥʜʽʛʽʥ ʞᴅʥʝ ʪײʨʘץʪʳ 

ʪʫʨʠʟʤ ʜʘʤʫʳʥʘ ʞʦʣ ʘʰʘʨ ʢʽʣʪ ʽʩʧʝʪʪʝʩ ʝʢʝʥʜʽʛʽʥ ᴇʟ ʝʣʽʤʽʟʜʽש ʤʳʩʘʣʳʥʜʘ ʜʘ ʙʘʡץʘʡ ʘʣʘʤʳʟ. 

ɻ שʩʪʘʥʥʳץʘʟʘפ ʢʦʪʫʨʠʟʤʛʝ ʙʘʡ ʘʡʤʘץʪʘʨʳʥʳש ʙʘʩʳʤ ʙᴇʣʽʛʽ ð ʪʘʫʣʳ ʞᴅʥʝ ʰʘʣסʘʡ ʘʫʤʘץʪʘʨ 

(ɯʣʝ ɸʣʘʪʘʫʳ, ʂᴇʣʩʘʡ, ʂʘʪʦʥץʘʨʘסʘʡ, ɹʫʨʘʙʘʡ ʞᴅʥʝ ʪ.ʙ.). ʄײʥʜʘʡ ʞʝʨʣʝʨʜʝ ʘʫʘ ʨʘʡʳ ʢװʨʪ 

ᴇʟʛʝʨʽʧ, ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʪᴇʤʝʥʜʝʫʽ, ץʘʨ ʢᴇʰʢʽʥʽ ʤʝʥ ʩʝʣ ʞװʨʫ ץʘʫʧʽ ʞʦסʘʨʳ. ʄᴅʩʝʣʝʥ, 

ɸʣʤʘʪʳ ʤʘשʳʥʜʘסʳ ʪʘʫ ʙʘסʳʪʪʘʨʳʥʜʘ ʞʠʽ ʪʽʨʢʝʣʝʪʽʥ ʦץʠסʘʣʘʨ ð ʪʫʨʠʩʪʝʨʜʽש ʙʘסʳʪʪʘʥ 

ʘʜʘʩʫʳ, ʢʝʥʝʪ ʩʫʳץ ʪʠʶʽ ʥʝʤʝʩʝ ʙʠʽʢʪʽʢʢʝ ʙʝʡʽʤʜʝʣʤʝʫʽ. ɹײʣ ʞʘסʜʘʡʣʘʨ ʢᴇʙʽʥʝ ʪʫʨʠʩʪʝʨʜʽש 

ʘʫʘ ʨʘʡʳ ʙʦʣʞʘʤʳʥ ʝʣʝʤʝʫʽ ʤʝʥ ʤʘʨʰʨʫʪʪʳ ʘʣʜʳʥ ʘʣʘ ʭʘʙʘʨʣʘʤʘʫʳ ʩʘʣʜʘʨʳʥʘʥ 

ʪʫʳʥʜʘʡʜʳ. 
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ʂᴇʧʪʝʛʝʥ ʪʫʨʠʩʪʝʨ ʤʝʥ ʛʠʜʪʝʨ ץʘʫʽʧʩʽʟʜʽʢ ʥײʩץʘʫʣʳץʪʘʨʳʤʝʥ ʪʘʥʳʩʧʘʡ, ʘʨʥʘʡʳ 

ʜʘʡʳʥʜʳץʩʳʟ ʪʘʙʠסʠ ʘʡʤʘץʪʘʨסʘ ʰʳסʘʜʳ. ʄʘʨʰʨʫʪʪʘʨʜʘ ʙʘסʳʪʪʘʫʰʳ ʙʝʣʛʽʣʝʨ ʤʝʥ ץʘʫʽʧ 

ʪʫʨʘʣʳ ʝʩʢʝʨʪʫʣʝʨʜʽש ʘʟ ʙʦʣʫʳ, ʙʘʡʣʘʥʳʩ ʞʝʣʽʩʽʥʽש ʪײʨʘץʩʳʟʜʳסʳ ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʣʘʨʜʘ 

ʢᴇʤʝʢ ʰʘץʳʨʫʜʳ ץʠʳʥʜʘʪʘʜʳ. 

ʉʦʥʜʘʡ-ʘץ, ʛʠʜʪʝʨʜʽש ʙʽʨ ʙᴇʣʽʛʽ ʘʣסʘʰץʳ ʤʝʜʠʮʠʥʘʣʳץ ʢᴇʤʝʢ ʢᴇʨʩʝʪʫ ʜʘסʜʳʣʘʨʳʥʘ ʠʝ 

ʝʤʝʩ, ʘʣ ʪʫʨʠʩʪʝʨʜʽש ᴇʟʜʝʨʽ ץʘʞʝʪʪʽ ʞʘʙʜʳץʪʘʨʤʝʥ ʪʦʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʤʝʡʜʽ (ʞʳʣʳ 

ʢʠʽʤ, ʙʘʡʣʘʥʳʩ ײץʨʘʣʳ, ʜᴅʨʽ ץʦʙʜʠʰʘʩʳ, GPS-ʥʘʚʠʛʘʮʠʷ). 

ʕʢʦʪʫʨʠʟʤ ʪʝʢ ʪʘʙʠסʘʪʪʳ ʪʘʤʘʰʘʣʘʫ סʘʥʘ ʝʤʝʩ, ʦʣ ʘʜʘʤʥʳש ʪʘʙʠסʠ ʦʨʪʘʜʘ ץʘʫʽʧʩʽʟ ᴅʨʽ 

ʵʢʦʣʦʛʠʷʣʳץ ʞʘʫʘʧʪʳ ᴇʤʽʨ ʩװʨʫʽʥ ʢᴇʟʜʝʡʪʽʥ ץʳʟʤʝʪ ʪװʨʽ. פʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳ 

ʩʘץʪʘʣʤʘסʘʥ ʞʘסʜʘʡʜʘ ʵʢʦʪʫʨʠʟʤ ʩʘʣʘʩʳ ײʟʘץ ʤʝʨʟʽʤʜʽ ʜʘʤʫ ʤװʤʢʽʥʜʽʛʽʥ ʞʦסʘʣʪʘʜʳ. 

ʄʳʩʘʣʳ, ץʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽ ʪᴇʤʝʥ ʘʡʤʘץʪʘʨʜʘ ʞʘʨʘץʘʪʪʘʥʫ ʥʝʤʝʩʝ ʪᴇʪʝʥʰʝ ʞʘסʜʘʡʣʘʨ 

ʞʠʽʣʝʛʝʥ ʩʘʡʳʥ ʪʫʨʠʩʪʽʢ ʘסʳʤ ʘʟʘʷʜʳ, ʘʣ ʙײʣ ʞʝʨʛʽʣʽʢʪʽ ʵʢʦʥʦʤʠʢʘʥʳש ʜʘʤʫʳʥʘ ʢʝʜʝʨʛʽ 

ʢʝʣʪʽʨʝʜʽ. 

ʕʢʦʪʫʨʠʟʤʜʝ ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽʥʽש ʦʡʳʧ ʪײʨʳʧ ʘʣʘʨʣʳץ ʦʨʥʳ ʙʘʨ. ʂװʥʜʝʣʽʢʪʽ 

ʞʘשʘʣʳץʪʘʨʜʘʥ-ʘץ ץʘʥʜʘʡ ʪװʨʣʽ ʞʘסʜʘʡʣʘʨ ʙʦʣʘʪʳʥʜʳסʳ ʙʘʨʰʘʤʳʟסʘ ʤᴅʣʽʤ. ʄʳʩʘʣ 

ʝʩʝʙʽʥʜʝ ʙʽʨʥʝʰʝ ʞʘשʘʣʳץʪʘʨʜʳ ʘʪʘʧ ᴇʪʝʣʽʢ.  

ʄʠʥʠʩʪʨʣʽʢ ʧʝʥ ʨʝʩʤʠ ʭʘʙʘʨʣʘʨסʘ ʩװʡʝʥʩʝʢ, פʘʟʘץʩʪʘʥ ʪʘʫʣʘʨʳʥʜʘ 2020 ʞʳʣʜʘʥ ʙʝʨʽ 

(ʩʦסשʳ 5 ʞʳʣʜʳץʪʘ) 400-ʜʝʥ ʘʩʘ ʽʟʜʝʫ-ײץʪץʘʨʫ ʦʧʝʨʘʮʠʷʩʳ ʞװʨʛʽʟʽʣʛʝʥ. ɹײʣ ð ʪʘʫʣʳ 

ʨʝʢʨʝʘʮʠʷʥʳץ שʘʫʽʧʪʝʨʽʥ ʞᴅʥʝ ʪᴇʪʝʥʰʝ ʦץʠסʘʣʘʨ ʞʠʽʣʽʛʽʥ ʘʡץʳʥ ʢᴇʨʩʝʪʝʜʽ ð ʷסʥʠ 

  .ʘʞʝʪʪʽʛʽʥ ʜᴅʣʝʣʜʝʡʜʽץ ʰʝʡʪʫװʡʝʣʝʨʽʥ ʢװʘʫʽʧʩʽʟʜʽʢ ʞץ

ɸʣʪʳʥ ɽʤʝʣ ʞᴅʥʝ פʘʪʦʥ-פʘʨʘסʘʡ ײʣʪʪʳץ ʧʘʨʢʪʝʨʽ ʙʦʡʳʥʰʘ 2023 ʞʳʣסʳ ʤʘץʘʣʘʣʘʨʜʘ 

ʠʥʬʨʘײץʨʳʣʳʤʥʳש (ʩʘʥʠʪʘʨʠʷ, ʤʘʨʰʨʫʪʪʘʨ, ײץʪץʘʨʫ/ʙʘʡʣʘʥʳʩ) ʞᴅʥʝ ʙʘʩץʘʨʫʜʳש ʢʝʡ 

ʪײʩʪʘʨʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ ʘʡʪʳʣסʘʥ ð ʜʝʤʝʢ, ץʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ ʥʳסʘʡʪʳʣʤʘʩʘ 

ʵʢʦʪʫʨʠʟʤ ʪײʨʘץʪʳ ʜʘʤʳʤʘʡʜʳ.  

2022ï2024 ʘʨʘʣʳסʳʥʜʘ ʵʢʦʪʫʨʠʩʪʝʨ ʩʘʥʳ ʢװʨʪ ᴇʩʪʽ (ʤʳʩʘʣʳ, 2025 ʞʳʣסʳ ʝʩʝʧ 

ʙʦʡʳʥʰʘ ð ʵʢʦʪʫʨʠʟʤ 2022-ʛʝ ץʘʨʘסʘʥʜʘ 40% ᴇʩʪʽ). ʊʫʨʠʩʪʽʢ ʘסʳʥʥʳש ᴇʩʫʽ ץʘʫʽʧʩʽʟʜʽʢ 

ʠʥʬʨʘײץʨʳʣʳʤʳʥ ʞʝʜʝʣ ʥʳסʘʡʪʫʜʳ ʪʘʣʘʧ ʝʪʝʜʽ: ʢᴇʧ ʢʝʣʫʰʽʣʝʨ ð װʣʢʝʥ ץʘʫʽʧʪʝʨ ʤʝʥ 

ʞװʢʪʝʤʝ, ʘʣ ʝʛʝʨ ץʘʫʽʧʩʽʟʜʽʢ ʘʣʜʳʥ ʘʣʳʥʩʘ, ʢʝʨʽʩʽʥʰʝ ð ʞʝʨʛʽʣʽʢʪʽ ʵʢʦʥʦʤʠʢʘ װʰʽʥ 

ʞʘסʳʤʜʳ ʪײʨʘץʪʳ ᴅʩʝʨ ʙʦʣʘʜʳ.  

ʄʽʥʝ, ʦʩʳ ʩʝʢʽʣʜʽ ʜʝʨʝʢʪʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʝשʙʝʢ ץʘʫʽʧʩʽʟʜʽʛʽ ʤᴅʩʝʣʝʩʽʥʽש 

ʤʘשʳʟʜʳʣʳסʳʥ ʘʣסʘ ʪʘʨʪʘʤʳʟ. ɼײʨʳʩ ᴅʨʽ ʪʠʷʥʘץʪʳ ײʡʳʤʜʘʩʪʳʨʳʣʤʘסʘʥ ʞװʡʝ ʘʷʩʳʥʜʘ 

ʢװʪʧʝʛʝʥ ץʘʫʽʧʪʽ ʦץʠסʘʣʘʨʜʳש ʜʘ ʙʦʣʫ ʳץʪʠʤʘʣʜʳסʳ ʞʦסʘʨʳ. ɸʣ ʤײʥʜʘʡ ʦץʠסʘʣʘʨʜʳ 

ʙʦʣʜʳʨʤʘʫ ʞʦʣʳʥʜʘ ץʘʫʽʧʩʽʟʜʽʢʢʝ ʝʨʝʢʰʝ ʜʝץ שʦʡʳʣʫ ʪʠʽʩ, ᴇʡʪʢʝʥʽ ʙʽʟʜʽש ʙʘʩʪʳ ײץʥʜʳʣʳץ 

ï ʘʜʘʤ.  

2023 ʞʳʣʳ ɯʣʝ-ɸʣʘʪʘʫ ϰʣʪʪʳϨ ʧʘʨʢʽʥʜʝ ʪʽʨʢʝʣʛʝʥ ʪʫʨʠʩʪʽʢ ʘסʳʤʥʳש ʘʟʘʶ 

ʩʝʙʝʧʪʝʨʽʥʽש ʙʽʨʽ ð ʪʘʫʣʳ ʙʘסʳʪʪʘʨʜʘסʳ ץʘʫʽʧʩʽʟʜʽʢ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʞʝʪʢʽʣʽʢʩʽʟʜʽʛʽ 

ʙʦʣסʘʥ. ɸʣ 2024 ʞʳʣʳ ʧʘʨʢ ʘʫʤʘסʳʥʜʘ ײץʪץʘʨʫ ʧʫʥʢʪʪʝʨʽ ʤʝʥ ʞʘשʘ ʙʘסʳʪ ʙʝʣʛʽʣʝʨʽ 

ʦʨʥʘʪʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʢʝʣʫʰʽʣʝʨ ʩʘʥʳ 18%-סʘ ʘʨʪץʘʥ (Informburo.kz ʜʝʨʝʛʽ). ɹײʣ ʤʳʩʘʣ 

 .ʳʥʘ ʪʽʢʝʣʝʡ ᴅʩʝʨ ʝʪʝʪʽʥʽʥ ʜᴅʣʝʣʜʝʡʜʽסʪʳʣʳץʨʘײʪʫʨʠʟʤ ʪ שʛʝʡʽʥʽשʘʫʽʧʩʽʟʜʽʢ ʜʝץ

ʘʫʽʧʩʽʟ ɻפ ʢʦʪʫʨʠʟʤ ʥʳʩʘʥʜʘʨʳ ʪʫʨʠʩʪʝʨʜʽש ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʘʜʳ. ʄᴅʩʝʣʝʥ, ɹʫʨʘʙʘʡ ʤʝʥ 

ɸʣʪʳʥ-ɽʤʝʣ ײʣʪʪʳץ ʧʘʨʢʪʝʨʽʥʜʝ ʩʦסשʳ ʞʳʣʜʘʨʳ ʘץʧʘʨʘʪʪʳץ ʙʝʣʛʽʣʝʨ, ʩʘʥʠʪʘʨʣʳץ 

ʪʦʨʘʧʪʘʨ ʤʝʥ ײץʪץʘʨʫ ʧʫʥʢʪʪʝʨʽ ʞʘשʘʨʪʳʣʜʳ. ʅᴅʪʠʞʝʩʽʥʜʝ, ʙײʣ ʘʡʤʘץʪʘʨʜʘ ʵʢʦʪʫʨʠʩʪʽʢ 

ʩʘʧʘʨʣʘʨ ʩʘʥʳ ʪײʨʘץʪʳ ʪװʨʜʝ ᴇʩʫʜʝ. 

ʂʝʨʽʩʽʥʰʝ, פʘʪʦʥץʘʨʘסʘʡ ײʣʪʪʳץ ʧʘʨʢʽʥʜʝ ʞʦʣʜʘʨʜʳש ʥʘʰʘʨʣʳסʳ ʤʝʥ ʙʘʡʣʘʥʳʩ 

ʞʝʣʽʩʽʥʽש ʙʦʣʤʘʫʳ ʩʝʙʝʧʪʽ ʢʝʡ ʤʘʫʩʳʤʜʘʨʜʘ ʪʫʨʠʩʪʝʨ ʩʘʥʳ ʪᴇʤʝʥʜʝʛʝʥ. ʉʦʥʜʳץʪʘʥ 

ʪᴅʞʽʨʠʙʝ ʢᴇʨʩʝʪʢʝʥʜʝʡ: 

ʕʢʦʪʫʨʠʟʤ ʦʙʲʝʢʪʽʩʽʥʽץ שʘʫʽʧʩʽʟʜʽʢ ʜʝשʛʝʡʽ ʞʦסʘʨʳ ʙʦʣʩʘ ð ʦʥʳש ʵʢʦʣʦʛʠʷʣʳץ ʞᴅʥʝ 

ʵʢʦʥʦʤʠʢʘʣʳץ ʪײʨʘץʪʳʣʳסʳ ʜʘ ʞʦסʘʨʳ ʙʦʣʘʜʳ. ʉʝʙʝʙʽ ץʘʫʽʧʩʽʟʜʽʢ ʞװʡʝʩʽ ʞʘץʩʳ 

 .ʩʝʥʽʤʽʥ ʘʨʪʪʳʨʳʧ, ʢʝʣʫʰʽʣʝʨ ʩʘʥʳʥ ʢᴇʙʝʡʪʝʜʽ שʘʥ ʥʳʩʘʥʜʘʨ ʪʫʨʠʩʪʝʨʜʽסʡʳʤʜʘʩʪʳʨʳʣײ

ʅᴅʪʠʞʝʩʽʥʜʝ ʪʘʙʳʩ ʢᴇʟʽ ײʣסʘʡʳʧ, ʪʘʙʠסʘʪʪʳ ץʦʨסʘʫסʘ ʙʘסʳʪʪʘʣסʘʥ ʰʘʨʘʣʘʨסʘ ץʦʩʳʤʰʘ 

 .ʘʨʞʳ ʙᴇʣʽʥʝʜʽץ
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ɸʪʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʥʘʟʘʨסʘ ʘʣʘ ʦʪʳʨʳʧ, ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥʳש ʪײʨʘץʪʳʣʳץץʘ 

ʳץʧʘʣ ʝʪʫ ʙʘסʳʪʪʘʨʳʥ 1-ʢʝʩʪʝʜʝʥ ʢᴇʨʝ ʘʣʘʤʳʟ:  

 

ʂʝʩʪʝ 1. ʕʢʦʪʫʨʠʟʤʜʝʛʽ ץʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳʥʳש ʪײʨʘץʪʳ ʜʘʤʫ ʙʘסʳʪʪʘʨʳʥʘ ᴅʩʝʨʽ 

 

ɹʘסʳʪ פʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʩʳ ʊײʨʘץʪʳ ʜʘʤʫ ʥᴅʪʠʞʝʩʽ 

ᴄʣʝʫʤʝʪʪʽʢ ɻʠʜʪʝʨ ʤʝʥ ʧʝʨʩʦʥʘʣסʘ 

 ʳʪʫץʘʫʽʧʩʽʟʜʽʢ ʙʦʡʳʥʰʘ ʦץ

ʊʫʨʠʩʪʝʨ ʤʝʥ 

 שʳʟʤʝʪʢʝʨʣʝʨʜʽץ

ʞʘʨʘץʘʪʪʘʥʫ ʜʝשʛʝʡʽ 

ʪᴇʤʝʥʜʝʡʜʽ 

ʕʢʦʣʦʛʠʷʣʳץ ʄʘʨʰʨʫʪʪʘʨʜʳש 

ʵʢʦʣʦʛʠʷʣʳץ ʙʝʣʛʽʣʝʨʤʝʥ 

 ʘʣʫʳסʦʨץ

ʊʘʙʠסʠ ʵʢʦʞװʡʝʣʝʨ 

ʙײʟʳʣʤʘʡʜʳ 

ʕʢʦʥʦʤʠʢʘʣʳפ ץʘʫʽʧʩʽʟʜʽʢʢʝ ʠʥʚʝʩʪʠʮʠʷ 

(ʞʦʣ, ʙʘʡʣʘʥʳʩ, ײץʪץʘʨʫ 

ʧʫʥʢʪʪʝʨʽ) 

ʊʫʨʠʩʪʽʢ ʪʘʙʳʩ ʪײʨʘץʪʳ 

ᴇʩʝʜʽ 

ʀʤʠʜʞʜʽʢ פʘʫʽʧʩʽʟ ʘʡʤʘץʪʘʨ ʪʫʨʘʣʳ 

ʭʘʣʳץʘʨʘʣʳץ 

ʘץʧʘʨʘʪʪʘʥʜʳʨʫ 

ʐʝʪʝʣʜʽʢ ʪʫʨʠʩʪʝʨʜʽש 

ʩʝʥʽʤʽ ʘʨʪʘʜʳ 

 

 

ʄײʥʜʘʡ ʢʝʰʝʥʜʽ ʰʘʨʘʣʘʨ פʘʟʘץʩʪʘʥʜʘסʳ ʵʢʦʪʫʨʠʟʤ ʙʘסʳʪʪʘʨʳʥʳש ʙᴅʩʝʢʝʛʝ 

 .ʘʙʽʣʝʪʪʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳץ

ʅᴅʪʠʞʝʣʝʨ. ɽʥʜʝʰʝ, פʘʟʘץʩʪʘʥ ʞʘסʜʘʡʳʥʜʘ ʵʢʦʪʫʨʠʟʤʥʽש ʪײʨʘץʪʳ ʜʘʤʫʳ װʰʽʥ 

ʙʽʨץʘʪʘʨ ʰʘʨʘʣʘʨ ʞװʡʝʩʽ ץʘʙʳʣʜʘʥʳʧ, ʽʩʢʝ ʘʩʫʳ ץʘʜʘסʘʣʘʥʫʳ ʪʠʽʩ. ʉʦʥʜʘʡ ʰʘʨʘʣʘʨ ʝʩʝʙʽʥʜʝ 

 :ʘ ʙʦʣʘʜʳסʘʨʘʩʪʳʨʫץ

 ʪʘʨʜʘ ʪᴅʫʝʢʝʣʜʝʨʜʽץʦʨʳץ ʧʘʨʢ ʧʝʥ ץʣʪʪʳײ ʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽʥ ʝʥʛʽʟʫ ï ᴅʨפ .1

ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʞʘʩʘʫ.  

 ʳסʧʘʨʢʽ. ʘʫʤʘ ץʣʪʪʳײ ʘʡסʘʨʘץ-ʘʪʦʥפʘʥ ðסʨײʩʘʧ ʪץʳʥʘʥ ʘסʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ ʞʘפ

 ʳ ʟʝʨʪʪʝʫʣʝʨ ʪʫʨʠʩʪʽʢסʳ ʞʳʣʜʘʨʜʘסשʩʦ ץʘʨʳ, ʙʽʨʘסᴅʣʝʫʝʪʽ ʞʦ ץʣʢʝʥ ʞᴅʥʝ ʵʢʦʣʦʛʠʷʣʳװ

ʞװʢʪʝʤʝ ʘʨʪץʘʥ ʞʘסʜʘʡʜʘ ʠʥʬʨʘײץʨʳʣʳʤ ʤʝʥ ʙʘʩץʘʨʫ ץʘʙʽʣʝʪʽ ץʘʞʝʪʪʽ ʜʝשʛʝʡʛʝ ʩʘʡ 

ʢʝʣʤʝʡʪʽʥʽʥ ʢᴇʨʩʝʪʝʜʽ. 2023 ʞʳʣסʳ סʳʣʳʤʠ ʟʝʨʪʪʝʫ ʧʘʨʢʪʳש çʪʫʨʠʟʤ ʢᴇʪʝʨʫ ץʘʙʽʣʝʪʽʥ 

(carrying capacity)è ʙʘסʘʣʘʧ, ʙʘʩץʘʨʫʜʳש ʢװʰʝʡʪʽʣʫʽʥ ײʩʳʥʜʳ ð ʷסʥʠ ץʘʟʽʨʛʽ ʙʘʩץʘʨʫ ʞᴅʥʝ 

 ʣ ðײᴇʩʫʽʥʝ ʜʘʡʳʥ ʝʤʝʩʪʽʛʽʥ ʢᴇʨʩʝʪʝʜʽ. ɹ שʘʫʽʧʩʽʟʜʽʢ ʰʘʨʘʣʘʨʳ ʢʝʣʫʰʽʣʝʨ ʩʘʥʳʥʳץ

 .ʪʳ ʟʝʨʪʪʝʫ ʥᴅʪʠʞʝʩʽץʳʩʳʥʘʥ ᴅʣʩʽʟʜʽʢ ʝʢʝʥʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʥʘסʨײʘʫ̔ʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ ʪץ

 ʜʘʡʳסʨʳʣʳʤ ʞʘײץʧʘʨʢʽʥʜʝ ʪʫʨʠʩʪʽʢ ʤʘʨʰʨʫʪʪʘʨ ʤʝʥ ʠʥʬʨʘ ץʣʪʪʳײ ʘʡסʘʨʘפ-ʘʪʦʥפ

ʟʝʨʪʪʝʣʽʧ, çʞʳʣʜʳש ʙʝʣʩʝʥʜʽ ʢʝʟʝשʜʝʨʽʥʜʝ ʢʝʡ ʙʘסʳʪʪʘʨʜʘ ʪʫʨʠʩʪʽʢ ʞװʢʪʝʤʝ ᴇʩʫʽ ʙʘʡץʘʣʳʧ, 

ʙʘʩץʘʨʫʜʳש ʘʣʜʳʥ ʘʣʘ ʰʘʨʘʣʘʨʳʥ ʝʥʛʽʟʫ ץʘʞʝʪè ʜʝʛʝʥ ץʦʨʳʪʳʥʜʳ ʞʘʩʘʣʜʳ. ɿʝʨʪʪʝʫ ʧʘʨʢ 

ᴅʢʽʤʰʽʣʽʛʽʥʝʥ ץʦʩʳʤʰʘ ʙʘʩץʘʨʫ ץʘʜʘʤʜʘʨʳʥ (ʤʳʩʘʣʳ, ץʦʥʘץ ץʘʙʳʣʜʘʫ ʰʝʢʪʝʫʣʝʨʽ, 

ʤʘʨʰʨʫʪʪʘʨʜʳ ʪʝʭʥʠʢʘʣʳץ ץʘʤʪʘʤʘʩʳʟ ʝʪʫ, ײץʪץʘʨʫ/ʢʦʤʤʫʥʠʢʘʮʠʷ ʞʝʣʽʣʝʨʽʥ ʢװʰʝʡʪʫ) 

 .ʩʳʥʜʳײ

ɸʣ ץʘʫʽʧʩʽʟʜʽʢ ʤʝʥʝʜʞʤʝʥʪʽ ʩʘʣʳʩʪʳʨʤʘʣʳ ʪװʨʜʝ ʞʘץʩʳ ʞʦʣסʘ ץʦʡʳʣסʘʥ ʧʘʨʢ 

ʝʩʝʙʽʥʜʝ ɹʫʨʘʙʘʡ ײʣʪʪʳץ ʧʘʨʢʽʥ ʘʡʪʘ ʘʣʘʤʳʟ. פʘʟʘץʩʪʘʥʜʘסʳ ʝש ʢᴇʧ ʢʝʣʫʰʽʩʽ ʙʘʨ 

ʧʘʨʢʪʘʨʜʳש ʙʽʨʽ; ʩʦסשʳ ʞʳʣʜʘʨʜʘ ʧʘʨʢʪʽש ʠʥʬʨʘײץʨʳʣʳʤʜʳץ ʞᴅʥʝ ʨʝʢʨʝʘʮʠʷʣʳץ 

 ʳʟʤʝʪץ ʞᴅʥʝ ץʘʨʪʫ, ʩʘʥʠʪʘʨʣʳשʰʝʡʪʫ, ʤʘʨʰʨʫʪʪʘʨ ʤʝʥ ʠʥʬʦ-ʙʝʣʛʽʣʝʨʜʽ ʞʘװʳʟʤʝʪʪʝʨʽʥ ʢץ

ʢᴇʨʩʝʪʫ ʥʳʩʘʥʜʘʨʳʥ ʜʘʤʳʪʫ ʙʘסʳʪʳʥʜʘ ʟʝʨʪʪʝʫʣʝʨ ʤʝʥ ʞʦʙʘʣʘʨ ʞʘʨʠʷʣʘʥʜʳ. ɹײʣ ð 

-ץʳʥ ʤʝʥ ʵʢʦʣʦʛʠʷʣʳסʘʩʳʥʜʘ ʪʫʨʠʩʪʽʢ ʘץʘʨ שʩʘʨʫʳʥʘ, ʩʦʥʳץʘʫʽʧʩʽʟʜʽʢ ʧʝʥ ʩʝʨʚʠʩ ʞʘץ

ʵʢʦʥʦʤʠʢʘʣʳץ ʧʘʡʜʘסʘ ʦש ᴅʩʝʨ ʝʪʢʝʥʽ ʪʫʨʘʣʳ ʙʘסʘʣʘʫʣʘʨ ʙʘʨ. 

2019 ʞʳʣʳ ɹʫʨʘʙʘʡסʘ ʰʘʤʘʤʝʥ 683 000 ʘʜʘʤ ʢʝʣʛʝʥ (2019 ʜʝʨʝʛʽ ð ʩʦסשʳ ʧʘʥʜʝʤʠʷסʘ 

ʜʝʡʽʥʛʽ ʢᴇʨʩʝʪʢʽʰ). 2025-ʪʽש ʘʣסʘʰץʳ ʘʡʣʘʨʳʥʜʘ ʜʘ ɹʫʨʘʙʘʡ ʘʡʤʘץʪʘסʳ ʝש ʢᴇʧ ʢʝʣʫʰʽʩʽ ʙʘʨ 

ʧʘʨʢ ʨʝʪʽʥʜʝ ʢᴇʨʩʝʪʽʣʫʜʝ (2025 ð 600 000+ (JanïJul) ʜʝʨʝʢʪʝʨʽ) ð ʙײʣ ʧʘʨʢʪʽש ʪʫʨʠʩʪʽʢ 

ʘסʳʥʳ ʤʝʥ ʠʥʬʨʘײץʨʳʣʳʤʥʳש ʙʝʣʩʝʥʜʽ ʞײʤʳʩʳʥʘ ʜᴅʣʝʣ. 




