
 

ʏɽʊɺɽʈʊɸʗ ɺʉʊʈɽʏɸ ʉʊʈɸʅ-ʇʆɼʇʀʉɸʅʊʆɺ  
ʄɽʄʆʈɸʅɼʋʄɸ ʆ ɺɿɸʀʄʆʇʆʅʀʄɸʅʀʀ 
 Oʊʅʆʉʀʊɽʃʔʅʆ Cʆʍʈɸʅɽʅʀʗ, 
 ɺʆʉʉʊɸʅʆɺʃɽʅʀʗ ʀ ʋʉʊʆʁʏʀɺʆɻʆ  
ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɸʅʊʀʃʆʇʓ ʉɸʁɻʀ 
ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʦʥʣʘʡʥ, 28-29 ʩʝʥʪʷʙʨʷ, 2021ʛ. 

 
 
ʋʉʊʆʁʏʀɺʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɸʅʊʀʃʆʇʓ ʉɸʁɻʀ: ʆɹɿʆʈ ʀ ʇɽʈʉʇɽʂʊʀɺʓ 

(ʇʦʜʛʦʪʦʚʣʝʥʦ ɸʣʴʷʥʩʦʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʘʡʛʘʢʘ ʜʣʷ ʉʝʢʨʝʪʘʨʠʘʪʘ ʂʄɺ) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

CONVENTION ON MIGRATORY 
SPECIES 
 

MEMORANDUM OF UNDERSTANDING 
CONCERNING CONSERVATION, 
RESTORATION AND SUSTAINABLE 
USE OF THE SAIGA ANTELOPE 

UNEP/CMS/Saiga/MOS4/Doc.7/Rev.1 

Russian 

Original: English 

ʈʝʟʶʤʝ 
ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʦʪʯʝʪʘ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʧʦ ʠʪʦʛʘʤ ʩʦʚʤʝʩʪʥʦʛʦ 
ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʤʠʥʘʨʘ ʂʄɺ-ʉʀʊɽʉ ʚ ʨʘʤʢʘʭ ʄʝʤʦʨʘʥʜʫʤʘ ʧʦ 
ʩʘʡʛʘʢʫ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʷʣʩʷ ʚ ʘʧʨʝʣʝ 2019 ʛʦʜʘ ʥʘ ʦʩʪʨʦʚʝ 
ɺʠʣʴʤ, ɻʝʨʤʘʥʠʷ, ʠ ʥʘ ʢʦʪʦʨʦʤ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʧʨʦʝʢʪ 
ʉʨʝʜʥʝʩʨʦʯʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ 2021-
2025 ʛʦʜʳ ʧʦ ʩʘʡʛʘʢʫ (MTIWP). ʄʝʨʦʧʨʠʷʪʠʝ 3.10 ʧʨʦʝʢʪʘ 
ʈʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʩʣʦʚʠʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʨʘʟʫʤʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ. ɺ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ, ʥʘʩʪʦʷʱʠʡ ʦʪʯʝʪ 
ʟʘʢʣʘʜʳʚʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʛʘʢʘ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 
ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ, ʯʪʦʙʳ ʪʘʢʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʳʣʦ ʨʘʟʫʤʥʳʤ (ʫʩʪʦʡʯʠʚʳʤ). ɺʩʝ ʛʦʩʫʜʘʨʩʪʚʘ, 
ʧʦʜʧʠʩʘʚʰʠʝ ʄOɺ ʧʦ ʩʘʡʛʘʢʫ ʠ ʠʤʝʶʱʠʝ ʩʦʭʨʘʥʠʚʰʠʝʩʷ 
ʧʦʧʫʣʷʮʠʠ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ, ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʦʪʯʝʪʦʤ ʠ 
ʥʘʧʨʘʚʠʣʠ ʩʚʦʠ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʉʝʢʨʝʪʘʨʠʘʪ ʂʄɺ ʧʦ 
ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ ʜʘʥʥʦʡ ʚʝʨʩʠʠ. 
ʇʝʨʝʩʤʦʪʨ 1 (Rev.1) ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ 
ʧʝʨʝʚʦʜʘ ʚ ʨʫʩʩʢʦʡ ʚʝʨʩʠʠ ʜʦʢʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ 
ʚ ʩʧʠʩʢʝ ʩʩʳʣʦʢ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚ ʦʙʝʠʭ ʷʟʳʢʦʚʳʭ 
ʚʝʨʩʠʷʭ ʜʦʢʫʤʝʥʪʘ. 
 
ʇʨʝʜʣʘʛʘʝʤʳʝ ʜʝʡʩʪʚʠʷ: 
- pʘʩʩʤʦʪʨʝʪʴ ʠ ʦʜʦʙʨʠʪʴ ʜʦʢʫʤʝʥʪ  
- ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʯʝʪ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ 
ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʷʭ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ, ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʜʘ ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ.  
 



UNEP/CMS/Saiga/MOS4/Doc.7/Rev.1 

 

1 

 
 

ʋʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ:  
ʦʙʟʦʨ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

 
 
 

 
                                                                                                                         ʌʦʪʦ: ɺʘʣʝʨʠʡ ʄʘʣʝʝʚ  

 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʦʪʯʸʪ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ɸʣʴʷʥʩʦʤ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʘʡʛʘʢʘ ʧʨʠ 
ʩʦʜʝʡʩʪʚʠʠ ʩʦʪʨʫʜʥʠʯʘʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʜʣʷ ʂʦʥʚʝʥʮʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠ ʁ

ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, 
 

ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ  
ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʷʜʝʨʥʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʝʨʤʘʥʠʠ/ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ ɻʝʨʤʘʥʠʠ. 

 
 
 
 
 
 

ɼʝʢʘʙʨʴ 2020 
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʡ oʪʯʝʪ ʜʣʷ ʜʣʷ ʂʦʥʚʝʥʮʠʠ ʆʆʅ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ 
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(Rebecca Drury), ɼʵʚʠʜʫ ɻʠʣʣʫ (David Gill), ʇʦʣʫ ʍʦʪʵʤʫ (Paul Hotham), ʂʘʪʘʣʠʥʝ ʂʝʢʩʝ-
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ʆʩʥʦʚʥʳʝ ʇʦʣʦʞʝʥʠʷ 
 
0.1. ʆʙʦʩʥʦʚʘʥʠʝ ʵʪʦʛʦ ʦʪʯʝʪʘ  
ʆʩʥʦʚʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠ ̫ ʩʘʡʛʘʢʘ ʷʚʣʷʝʪʩʷ 
ʄʝʤʦʨʘʥʜʫʤ ʦ ɺʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ (Saiga spp), [ʄʦɺ ʧʦ ʩʘʡʛʘʢʫ]. ɼʦʣʛʦʩʨʦʯʥʘʷ 
ʮʝʣʴ ʄʦɺ ʧʦ ʩʘʡʛʘʢʫ, ʢʦʪʦʨʳʡ ʧʦʜʧʠʩʘʣʠ ʚʩʝ ʛʦʩʫʜʘʨʩʪʚʘ ʘʨʝʘʣʘ ʠ ʩʦʪʨʫʜʥʠʯʘʶʱʠʝ 
ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ ʜʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʝʛʦ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. 
 
ɼʘʥʥʳʡ ʦʪʯʝʪ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʦʩʥʦʚʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʛʘʢʘ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʣʘʚʳ ʧʦ ʪʝʦʨʠʠ 
ʫʩʪʦʡʯʠʚʦʡ ʜʦʙʳʯʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʘʡʛʘʢʫ, ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ ʫʧʨʘʚʣʝʥʠʷ 
ʜʦʙʳʯʝʡ ʩʘʡʛʘʢʘ, ʦʩʦʙʝʥʥʦʩʪʷʤ, ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʧʦʧʫʣʷʮʠʡ, ʨʘʩʩʤʦʪʨʝʥʠʶ ʂʠʪʘʷ 
ʢʘʢ ʦʩʥʦʚʥʦʡ ʩʪʨʘʥʳ-ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʙʳʚʰʝʛʦ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʧʨʦʜʫʢʮʠʝʡ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʩʘʡʛʘʢʘ ʠ ʝʝ ʩʪʘʪʫʩʝ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʀʊɽʉ. ɺ ʜʘʥʥʦʤ ʦʪʯʝʪʝ ʤʳ ʩʪʨʝʤʠʤʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 
ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʘʡʛʘʢʝ, ʥʦ ʠ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ ʠ ʦʧʳʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʚ ʪʦʡ 
ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʭʦʜʥʳʭ ʚʠʜʦʚ ʠʟ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ, ʯʪʦʙʳ ʦʟʥʘʢʦʤʠʪʴ 
ʯʠʪʘʪʝʣʷ ʩ ʠʜʝ̫ʤʠ ʠ ʢʦʥʮʝʧʮʠʷʤʠ, ʢʘʩʘʶʱʠʤʠʩʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʠʢʠʭ 
ʞʠʚʦʪʥʳʭ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʳ ʦʙʦʙʱʘʝʤ ʠʜʝʠ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʦʪʯʝʪʝ, ʠ 
ʧʨʝʜʣʘʛʘʝʤ ʧʫʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʚʧʝʨʝʜ. 
 
 
ʋʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʩʤʳʩʣʝ - ʵʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ 
ʨʝʩʫʨʩʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʦʥ ʧʦʜʜʝʨʞʠʚʘʣʩʷ ʥʘ 
ʫʨʦʚʥʝ, ʧʦʟʚʦʣʷʶʱʝʤ ʝʤʫ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʦʣʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʵʢʦʩʠʩʪʝʤʝ. 
ʋʩʪʦʡʯʠʚʦʩʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʠʤʝʝʪ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ; ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʘ ʙʳʣʦ 
ʫʩʪʦʡʯʠʚʳʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʵʪʠ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʙʝʟ ʦʜʥʦʛʦ 
ʠʟ ʥʠʭ ʦʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ. ɼʘʥʥʳʡ ʦʪʯʝʪ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ (ʪ. ʝ. ʦʭʦʪʝ), ʢʘʢ ʥʘ ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʦʤ ʟʥʘʯʝʥʠʠ ʪʝʨʤʠʥʘ "ʫʩʪʦʡʯʠʚʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ" ʚ ʢʦʥʪʝʢʩʪʝ ʩʘʡʛʘʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʞʝʪ 
ʚʢʣʶʯʘʪʴ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʬʦʪʦʪʫʨʠʟʤ, ʠʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʧʦʩʦʙ 
ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʛʘʢʘ ʥʝʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʩʧʦʩʦʙʦʤ, ʙʝʟ ʫʛʨʦʟʳ 
ʧʦʧʫʣʷʮʠʠ (ʘ ʚ ʠʜʝʘʣʝ ʝʝ ʫʚʝʣʠʯʠʚʘʝʪ).  
 
ʆʪʯʝʪ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʢʦʣʣʝʢʪʠʚʦʤ ɻ ʢʩʧʝʨʪʦʚ ʠʟ ʩʪʨʘʥ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʠ ʂʠʪʘʷ, ʘ ʪʘʢʞʝ 
ʜʨʫʛʠʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʵʢʩʧʝʨʪʘʤʠ. ɸʚʪʦʨʳ ʠʤʝʶʪ ʦʧʳʪ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ 
ʜʠʥʘʤʠʢʠ ʧʦʧʫʣʷʮʠʠ, ʜʦʙʳʯʠ ʠ ʪʦʨʛʦʚʣʠ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ. ʆʥʠ ʪʘʢʞʝ 
ʢʦʥʩʫʣʴʪʠʨʦʚʘʣʠʩʴ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʢʨʫʛʦʤ ʢʦʣʣʝʛ, ʚʢʣʶʯʘʷ ʦʬʠʮʠʘʣʴʥʳʭ ʣʠʮ, 
ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʘʡʛʘʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʠʤ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʘʭ ʛʦʩʫʜʘʨʩʪʚ 
ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ. ʎʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʜʣʷ ʜʘʥʥʦʛʦ ʦʪʯʝʪʘ ʷʚʣʷʶʪʩʷ ʚʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
ʯʘʩʪʥʳʝ ʣʠʮʘ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʘʡʛʘʢʘ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʥʦ ʦʩʦʙʝʥʥʦ 
ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʘʡʛʘʢʦʤ ʚ ʧʨʘʚʠʪʝʣʴʩʪʚʘʭ ʩʪʨʘʥ 
ʝʛʦ ʘʨʝʘʣʘ. 
 
0.2. ʆʩʥʦʚʥʳʝ ʠʜʝʠ ʧʦ ʪʝʦʨʠʠ ʧʦʧʫʣʷʮʠʠ ʠ ʵʢʦʣʦʛʠʠ ʩʘʡʛʘʢʘ 
ʅʝʢʦʪʦʨʳʝ ʢʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʦʨʠʠ ʧʦʧʫʣʷʮʠʠ ʠ ʵʢʦʣʦʛʠʠ ʩʘʡʛʘʢʘ, 
ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ: 
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ʋʩʪʦʡʯʠʚʘ  ̫ ʧʨʘʢʪʠʢʘ ʜʦʙʳʯʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠʣʠ ʨʦʩʪ 
ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ, ʝʩʣʠ ʜʦʙʳʯʘ ʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ 
ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʝʝ ʧʨʠʨʦʩʪʘ. ʇʨʠʤʝʥʷʝʤʘʷ 
ʩʪʨʘʪʝʛʠʷ ʜʦʙʳʯʠ, ʦʭʦʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʪʠʧ ʦʩʦʙʝʡ ʧʦʧʫʣʷʮʠʠ (ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʫ), 
ʘ ʪʘʢʞʝ ʩʨʦʢʠ ʜʦʙʳʯʠ ʦʢʘʟʳʚʘʪʁ ʚʣʠʷʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʦʙʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʠʟʲʷʪʳ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. 
 
ʉʘʡʛʘʢʠ - ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʡ ʚʠʜ, ʩʧʦʩʦʙʥʳʡ ʚʳʜʝʨʞʠʚʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʩʤʝʨʪʥʦʩʪʠ ʦʪ ʦʭʦʪ r ʚ ʭʦʨʦʰʠʝ ʛʦʜʳ, ʥʦ ʦʥ ʧʦʜʚʝʨʞʝʥ ʢʦʣʝʙʘʥʠʷʤ ʫʨʦʚʥʷ 
ʨʘʟʤʥʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʤʘʩʩʦʚʦʡ ʛʠʙʝʣʠ, ʚʳʟʚʘʥʥʦʡ 
ʜʞʫʪʘʤʠ ʠʣʠ ʙʦʣʝʟʥʷʤʠ. Rangifer tarandus, Caribou canadensis ʠ Alces alces - ʪʨʠ ʚʠʜʘ ʩ 
ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ ʩ  ʩʘʡʛʘʢʦʤ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 
ʦʙʲʝʢʪʦʤ ʫʩʪʦʡʯʠʚʦʡ  ʜʦʙʳʯʠ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʧʨʦʤʳʩʝʣ ʥʘʧʨʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
ʥʘ ʙʳʢʦʚ ʠ ʪʝʣʷʪ. ʉʪʨʘʪʝʛʠʷ ʜʦʙʳʯʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʟʲʷʪʠʝ ʪʦʣʴʢʦ ʚ ʧʦʧʫʣʷʮʠʷʭ, 
ʯʠʩʣʦ ʦʩʦʙʝʡ ʚ ʢʦʪʦʨʳʭ ʧʨʝʚʳʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʩʪʦʡʯʠʚʦʝ ʠʟʲʷʪʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ. ʂʚʦʪʳ ʥʘ ʜʦʙʳʯʫ 
ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʝʞʝʛʦʜʥʦ. 
 
ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʦʙʳʯʠ ʩʘʡʛʘʢʘ. 
ʆʥʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʩʪʦʭʘʩʪʠʯʥʦʩʪʴ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʫʣʫʯʰʝʥʳ ʟʘ ʩʯʝʪ 
ʚʢʣʶʯʝʥʠʷ ʙʦʣʝʟʥʝʡ, ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʣʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 
ʤʠʛʨʘʮʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʚ ʙʫʜʫʱʝʤ. 
 
ʋʧʨʘʚʣʝʥʠʝ ʜʦʙʳʯʝʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʠʟʤʝʥʥʳʤ; ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʪʦʷʥʥʳʡ 
ʤʦʥʠʪʦʨʠʥʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʫʯʝʪ ʠ 
ʚʢʣʶʯʝʥʠʝ ʤʝʥʷʶʱʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʢʦʣʦʛʠʶ ʩʘʡʛʘʢʘ, ʚ ʝʞʝʛʦʜʥʳʝ 
ʢʚʦʪʳ ʜʦʙʳʯʠ ʚ ʨʘʤʢʘʭ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʨʝʞʠʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʜʘʥʥʳʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʪʦʯʥʳʝ, ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ 
ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʠʥʮʠʧ ʧʨʠʥʷʪʠʷ ʤʝʨ 
ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʜʦʣʞʝʥ ʩʦʙʣʶʜʘʪʴʩʷ ʚʩʝʛʜʘ. 
 
0.3. ɺʦʟʤʦʞʥʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʣʷ ʜʦʙʳʯʠ ʩʘʡʛʘʢʘ 
ʏʪʦʙʳ ʨʝʞʠʤ ʫʧʨʘʚʣʝʥʠʷ ʙʳʣ ʫʩʧʝʰʥʳʤ, ʚʘʞʥʦ ʧʦʥʠʤʘʪʴ ʤʦʪʠʚʳ ʜʦʙʳʯʠ ʜʠʢʠʭ 
ʞʠʚʦʪʥʳʭ. ʆʙʳʯʥʦ ʤʦʪʠʚʳ ʜʣʷ ʦʭʦʪʳ ʥʘ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʚʢʣʶʯʘʶʪ: (1) ʦʭʦʪʫ ʜʣʷ 
ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ; (2) ʣʶʙʠʪʝʣʴʩʢʫʶ ʠ ʪʨʦʬʝʡʥʫ  ʁ ʦʭʦʪʫ ʜʣʷ ʫʜʦʚʦʣʴʩʪʚʠʷ; (3) 
ʢʦʤʤʝʨʯʝʩʢʫ  ʁ ʦʭʦʪʫ ʜʣʷ ʪʦʨʛʦʚʣʠ ʧʨʦʜʫʢʪʘʤʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ; (4) ʦʭʦʪʫ ʜʣʷ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʠ (5) ʦʭʦʪʫ ʢʘʢ ʩʣʝʜʩʪʚʠʝ 
ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ ʜʣʷ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʬʝʨʤʝʨʦʚ ʥʘ 
ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ. 
 
ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʨʘʟʣʠʯʥʳʭ ʤʦʪʠʚʦʚ ʜʣʷ ʦʭʦʪʳ ʜʠʢʠʝ ʞʠʚʦʪʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʩ ʮʝʣʴʶ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ: (1) ʚʳʛʦʜʫ; (2) ʦʙʲʝʤ ʧʨʦʜʫʢʮʠʠ; (3) ʩʦʮʠʘʣʴʥʳʝ ʣʴʛʦʪʳ; (4) 
ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʞʝʣʘʪʝʣʴʥʳʤ ʩʦʯʝʪʘʥʠʝ ʚʩʝʭ 
ʮʝʣʝʡ. ʀʟʲʷʪʠʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʫʩʪʦʡʯʠʚʳʤ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʨʠ 
ʩʦʙʣʶʜʝʥʠʠ ʬʠʥʘʥʩʦʚʳʭ, ʩʦʮʠʘʣʴʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ 
ʪʘʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʚʝʨʦʷʪʥʦ, ʧʦʪʨʝʙʫʝʪʩʷ ʚʦʚʣʝʯʝʥʠʝ ʢʘʢ ʛʦʩʫʜʘʨʩʪʚʘ (ʥʘ 
ʥʘʮʠʦʥʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ), ʪʘʢ ʠ ʤʝʩʪʥʳʭ  ʦʙʱʠʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 
ʙʫʜʫʪ ʦʥʠ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʦʚʤʝʩʪʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʠʣʠ ʥʝʪ.  ʌʘʢʪʠʯʝʩʢʠʤʠ ʦʭʦʪʥʠʢʘʤʠ 
ʤʦʛʫʪ ʙʳʪʴ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʣʫʞʘʱʠʝ, ʧʨʦʚʦʜʷʱʠʝ ʦʭʦʪʫ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʠʣʠ 
ʚ ʮʝʣʷʭ ʫʧʨʘʚʣʝʥʠʷ ʧʦʧʫʣʷʮʠʷʤʠ; ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʜʣʷ ʧʨʦʧʠʪʘʥʠʷ, ʪʦʨʛʦʚʣʠ ʠʣʠ 
ʦʪʜʳʭʘ; ʠʣʠ ʠʥʦʩʪʨʘʥʥʳʝ ʪʫʨʠʩʪ,r ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʯʝʩʪʚʝ ʦʭʦʪʥʠʢʦʚ ʟʘ ʪʨʦʬʝʷʤʠ. 
 
ɺ ʥʘʰʝʤ ʦʪʯʝʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʨʳ ʠʟ ʧʨʘʢʪʠʢʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 
ʜʦʙʳʯʝʡ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ, ʯʪʦʙʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʤʦʪʠʚʦʚ 
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ʦʭʦʪʳ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʤʝʨʳ ʫʩʪʦʡʯʠʚʦʡ ʠ 
ʥʝʫʩʪʦʡʯʠʚʦʡ ʜʦʙʳʯʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʘʡʛʘʢʘ, ʪʦ ʤʦʪʠʚʳ ʠʟʲʷʪʠʷ ʚʢʣʶʯʘʶʪ 
ʢʦʤʤʝʨʯʝʩʢʫʶ ʪʦʨʛʦʚʣʶ ʨʦʛʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʷʩʘ ʜʣʷ ʧʨʦʧʠʪʘʥʠʷ ʤʝʩʪʥʦʛʦ 
ʥʘʩʝʣʝʥʠʷ. ʆʙʘ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʟʘʢʦʥʥʳ. ʋʩʪʦʡʯʠʚʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʡʛʘʢʘ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ 
ʜʦʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʤʝʥʴʰʠʪʴ ʢʦʥʬʣʠʢʪʳ ʩ ʬʝʨʤʝʨʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʘʷ 
ʜʦʙʳʯʘ ʤʦʞʝʪ ʩʦʢʨʘʪʠʪʴ ʙʝʜʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʟʘʥʷʪʦʩʪʴ ʚ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʘ 
ʟʥʘʯʠʪ, ʩʥʠʟʠʪʴ ʙʨʘʢʦʥʴʝʨʩʪʚʦ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʭʦʜʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʦʣʝʝ 
ʰʠʨʦʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʘʡʛʘʢʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʘʢʮʠʥʘʮʠʠ ʠ ʣʝʯʝʥʠʷ 
ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʜʘʯʠ ʙʦʣʝʟʥʝʡ ʤʝʞʜʫ ʜʦʤʘʰʥʠʤ ʩʢʦʪʦʤ ʠ 
ʩʘʡʛʘʢʦʤ. 
 
ɺ ʧʨʠʥʮʠʧʝ, ʠʟʲʷʪʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʣʷʝʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ, ʤʦʞʝʪ 
ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʦʡ ʧʦʧʫʣʷʮʠʠ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʘʢ ʵʪʦ 
ʧʦʢʘʟʘʥʦ ʚ ʈʘʟʜʝʣʝ 2. ʆʩʦʙʝʥʥʦ, ʝʩʣʠ ʜʦʙʳʯʘ ʧʨʦʠʟʚʝʜʝʥʘ ʟʘ ʩʯʝʪ ʤʝʥʝʝ ʮʝʥʥʦʛʦ ʜʣʷ 
ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʥʝʥʪʘ ʧʦʧʫʣʷʮʠʠ (ʥʘʧʨʠʤʝʨ, ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ, ʘ ʥʝ ʚʟʨʦʩʣʳʝ 
ʩʘʤʢʠ). ɺʦʟʤʦʞʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʦʭʦʪʳ ʙʫʜʝʪ ʩʦʚʤʝʩʪʠʤ ʩ ʨʦʩʪʦʤ 
ʧʦʧʫʣʷʮʠʠ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʧʫʣʷʮʠʷ ʩʘʡʛʘʢʘ 
ʨʘʩʪʝʪ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʦʜʦʣʞʘʶʱʝʝʩʷ ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʩʦʢʨʘʱʘʶʱʝʝ ʝʝ ʥʘ 
ʥʝʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʤʝʩʪʥʳʝ 
ʩʦʦʙʱʝʩʪʚʘ ʨʝʰʘʪ ʧʨʦʚʦʜʠʪʴ ʦʛʨʘʥʠʯʝʥʥʫʶ ʪʨʦʬʝʡʥʫ  ʁ ʠʣʠ ʣʶʙʠʪʝʣʴʩʢʫʶ ʦʭʦʪʫ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʥʘ ʠʟʲʷʪʠʝ ʩʘʤʮʦʚ, ʵʪʦ ʥʝ ʥʘʥʝʩʝʪ ʫʱʝʨʙʘ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 
ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ, ʧʨʠ ʫʩʣʦʚʠʠ: 
i) ʢʦʥʪʨʦʣʷ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʦʙʝɦʡ ʩʤʝʨʪʥʦʩʪʠ ʦʪ 
ʦʭʦʪʳ, 
ii) ʩʦʭʨʘʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠ ̫ʧʦʣʦʚ ʥʘ ʫʨʦʚʥʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 
ʧʣʦʜʦʚʠʪʦʩʪʠ, 
iii) ʫʯʝʪʘ ʵʬʬʝʢʪʦʚ ʜʨʫʛʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʙʦʣʝʟʥʠ, ʢʣʠʤʘʪ ʠ 
ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ. 
 
ʉʫʱʝʩʪʚʫʶʪ ʧʨʝʮʝʜʝʥʪʳ ʪʘʢʠʭ ʦʭʦʪʥʠʯʴʠʭ ʩʠʩʪʝʤ, ʩʦʭʨʘʥʷʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʫ  ʁ
ʫʩʪʦʡʯʠʚʦʩʪ ɹʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʩʤ. ʈʘʟʜʝʣ 3). 
ʆʜʥʘʢʦ ʵʪʠ ʧʨʠʤʝʨʳ ʦʪʥʦʩʷʪʩʷ ʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʜʣʳʤ ʚʠʜʘʤ (ʧʦʵʪʦʤʫ ʢʘʢ ʧʦʧʫʣʷʮʠʶ, 
ʪʘʢ ʠ ʦʭʦʪʫ ʣʝʛʯʝ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ), ʢʦʪʦʨʳʝ ʥʝ ʩʢʣʦʥʥ rʢ ʤʘʩʩʦʚʦʡ 
ʛʠʙʝʣʠ, ʢʘʢ ʩʘʡʛʘʢ. ʇʦʤʠʤʦ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʟʘʢʦʥʥʦʡ ʦʭʦʪʳ, ʢʦʪʦʨʳʝ 
ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʦʯʝʚʠʜʥʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʫʤʘʶʪ ʦ ʤʘʩʰʪʘʙʥʦʡ 
ʦʭʦʪʝ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʨʘʚʜʘʪʴ 
ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʠ ʫʩʠʣʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 
ʦʭʦʪʦʡ ʥʘʜʝʞʥʳʤ ʠ ʧʦʜʦʪʯʝʪʥʳʤ ʦʙʨʘʟʦʤ. 
 
0.4. ʈʘʩʩʤʦʪʨʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ 
ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʤʳ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʩʫʜʠʤ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ ʩʘʡʛʘʢʦʚ ʚ ʢʘʞʜʦʡ 
ʩʪʨʘʥʝ ʠʭ ʘʨʝʘʣʘ ʠ ʯʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ ʜʣʷ ʧʦʪʝʥʮʠʘʣʘ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ʇʦʣʠʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ - ʜʝʣʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 
ʫʨʦʚʥ,̫ ʠ ʵʪʦ ʥʘʰ ʦʩʥʦʚʥʦʡ ʬʦʢʫʩ, ʦʜʥʘʢʦ ʤʳ ʪʘʢʞʝ ʦʙʩʫʞʜʘʝʤ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 
ʧʦʧʫʣʷʮʠʷʤʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ. 
ʆʙʳʯʥʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥ rʷʚʣʷʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʦʧʫʣʷʮʠʷʤʠ ʩʘʡʛʘʢʘ, ʥʦ ʅʇʆ ʪʘʢʞʝ 
ʫʯʘʩʪʚʫʶʪ ʚ ʤʦʥʠʪʦʨʠʥʛʝ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ ʠ ʚʥʦʩʷʪ ʥʘʫʯʥʳʡ ʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ 
ʚʢʣʘʜ. 
 
ʆʙʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʩʘʡʛʘʢʦʚ, ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʛʦ ʘʨʝʘʣʘ ʚʠʜʘ; 
ʙʨʘʢʦʥʴʝʨʩʪʚʦ, ʙʦʣʝʟʥʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʛʦʜʘ ʠ ʢʣʠʤʘʪ, ʭʠʱʥʠʯʝʩʪʚʦ. ʆʜʥʘʢʦ ʫ 
ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ ʝʩʪʴ ʨʘʟʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʚʦʧʨʦʩ ʦʙ 
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ʫʩʪʦʡʯʠʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʘ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʈʘʟʜʝʣʝ 
4, ʷʩʥʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʫʶ 
ʦʭʦʪʫ ʜʣʷ ʄʦʥʛʦʣʴʩʢʦʡ, ʋʩʪʶʨʪʩʢʦʡ ʧʦʧʫʣʷʮʠʡ ʠ ʧʦʧʫʣʷʮʠʠ ʩʘʡʛʘʢʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 
ʇʨʠʢʘʩʧʠ.̫ ʄʝʞʜʫ ʪʝʤ, ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʘʟʚʠʚʘʪʴ ʥʝʧʦʪʨʝʙʠʪʝʣʴʩʢʦʝ ʫʩʪʦʡʯʠʚʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ (ʥʘʧʨʠʤʝʨ, ʪʫʨʠʟʤ). ʏʪʦ ʢʘʩʘʝʪʩʷ ʋʨʘʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʦ 
ʝʝ ʯʠʩʣʝʥʥʦʩʪʴ ʚ 2019 ʛ. ʩʦʩʪʘʚʠʣʘ 217000 ʛʦʣʦʚ ʠ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʝʣʠʢʘ, ʯʪʦʙʳ 
ʚʳʜʝʨʞʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʦʙʳʯʠ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʧʨʘʚʜʘʪʴ ʨʘʩʭʦʜʳ ʥʘ 
ʩʦʟʜʘʥʠʝ ʦʭʦʪʥʠʯʴʠʭ ʭʦʟʷʡʩʪʚ. ʋʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʧʨʠʥʦʩʷʱʝʝ ʧʦʣʴʟʫ ʣʶʜʷʤ, 
ʞʠʚʫʱʠʤ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʧʦʧʫʣʷʮʠʠ, ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʤʝʩʪʥʦʛʦ 
ʧʨʦʞʠʚʘʥʠʷ. ʏʠʩʣʝʥʥʦʩʪʴ ɹʝʪʧʘʢʜʘʣʠʥʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ 
ʪʦʛʦ ʫʨʦʚʥ,̫ ʢʦʪʦʨʳʡ ʦʪʤʝʯʘʣʩʷ ʜʦ ʤʘʩʩʦʚʦʛʦ ʧʘʜʝʞʘ 2015 ʛʦʜʘ, ʥʦ ʦʥʘ ʙʳʩʪʨʦ 
ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ɺʧʦʣʥʝ ʚʦʟʤʦʞʥʦ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 5 ʣʝʪ ʯʠʩʣʝʥʥʦʩʪʴ 
ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʫʨʦʚʥ,̫ ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʦʙʦʩʥʦʚʘʥʥʦʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʠʟʲʷʪʠʝ. ʆʜʥʘʢʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ, ʧʨʝʞʜʝ ʯʝʤ 
ʩʪʘʥʝʪ ʚʦʟʤʦʞʥʳʤ ʝʝ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʨʷʜ 
ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʝʞʜʝ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤ r
ʫʧʨʘʚʣʝʥʠʷ ʦʭʦʪʦʡ, ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ.  
 
0.5. ʇʝʨʩʧʝʢʪʠʚ rʂʠʪʘ̫ 
ɺ ʂʠʪʘʝ ʩʘʡʛʘʢ ʚʳʤʝʨ ʚ ʩʝʨʝʜʠʥʝ 20-ʛʦ ʚʝʢʘ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 
ʦʩʦʙʝʥʥʦ ʯʨʝʟʤʝʨʥʦʡ ʦʭʦʪʳ. ʋʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʡʛʘʢʘ ʚ ʙʫʜʫʱʝʤ ʙʫʜʝʪ 
ʟʘʚʠʩʝʪʴ ʦʪ: ʚʦ-ʧʝʨʚʳʭ, ʩʦʟʜʘʥʠʷ ʚ ʮʝʥʪʨʘʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ 
ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʭʩʷ ʠ ʟʜʦʨʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ (ʚʢʣʶʯʘʷ 
ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ);. ʚʦ-ʚʪʦʨʳʭ, ʩʦʟʜʘʥʠ ̫ʩʚʦʙʦʜʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʚ ʂʠʪʘʝ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʠʨʦʜʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ɻʦʨʳ 
ʂʘʣʤʘʠʣʠ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ ʚ ʂʠʪʘʝ ʚ ʮʝʣʷʭ ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʠʥʪʨʦʜʫʮʠʨʦʚʘʪʴ ʞʠʚʦʪʥʳʭ ʠʟ ʜʨʫʛʠʭ ʩʪʨʘʥ ʘʨʝʘʣʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʩʦʭʨʘʥʝʥʠʠ ʩʘʡʛʘʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 
ʰʘʛʦʤ. ɺʝʨʦʷʪʥʦ, ʢʦʛʜʘ ʧʦʧʫʣʷʮʠʷ ʩʘʡʛʘʢʘ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ ʚ ʂʠʪʘʝ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 
ʙʦʣʝʝ ʯʝʤ 5000 ʦʩʦʙʝʡ, ʚʝʨʦʷʪʥʦ, ʢʠʪʘʡʩʢʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʩʤʦʞʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚ 
ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʧʨʦʪʠʚʥʦʤ 
ʩʣʫʯʘʝ ʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʨʦʛʘ ʦʩʦʙʝʡ, ʫʤʝʨʰʠʭ ʦʪ ʝʩʪʝʩʪʚʝʥʥʳʭ 
ʧʨʠʯʠʥ, ʝʩʣʠ ʦʥʠ ʙʝʟʦʧʘʩʥʳ ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʞʝ ʙʫʜʝʪ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ 
ʪʦʨʛʦʚʣʠ ʩʘʡʛʘʢʘʤʠ, ʚʳʨʘʱʝʥʥʳʤʠ ʚ ʥʝʚʦʣʝ, ʥʘ ʜʠʢʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʂʠʪʘʝ ʠ ʩʪʨʘʥʘʭ 
ʘʨʝʘʣʘ, ʢʘʢ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʤʘʩʢʠʨʦʚʢʠ ʥʝʟʘʢʦʥʥʦʡ 
ʜʦʙʳʯʠ, ʪʘʢ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ (ʥʘʧʨʠʤʝʨ, 
ʠʤʝʁʪʩʷ ʣʠ ʧʦʪʨʝʙʠʪʝʣʠ ʨʘʟʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʜʠʢʠʭ ʦʩʦʙʝʡ ʠʣʠ ʦʩʦʙʝʡ, 
ʚʳʨʘʱʝʥʥʳʭ ʚ ʥʝʚʦʣʝ). 
 
0.6. ʇʦʣʦʞʝʥʠʷ ʉʀʊɽʉ ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ ʪʦʨʛʦʚʣʠ ʩʘʡʛʘʢʦʤ 
ɺʩʝ ʩʪʨʘʥʳ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʟʘʧʨʝʪʠʣʠ ʣʶʙʦʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʵʢʩʧʦʨʪ ʦʙʨʘʟʮʦʚ ʩʘʡʛʘʢʘ 
ʙʦʣʝʝ ʜʝʩʷʪʠ ʣʝʪ ʥʘʟʘʜ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʣʝʛʘʣʴʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʚʝʣʘʩʴ ʤʝʞʜʫ 
ʩʪʨʘʥʘʤʠ ɸʟʠʠ, ʥʝ ʷʚʣʷʶʱʠʤʠʩʷ ʩʪʨʘʥʘʤʠ ʘʨʝʘʣʘʤʠ ʩʘʡʛʘʢʘ. ɹʦʣʴʰʘʷ  ʝʝ ʯʘʩʪʴ ʙʳʣʘ 
ʟʘʷʚʣʝʥʘ, ʢʘʢ ʧʨʦʠʩʭʦʜʷʱʘʷ ʠʟ ʟʘʧʘʩʦʚ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʨʦʛʦʚ, ʣʝʛʘʣʴʥʦ ʧʨʠʦʙʨʝʪʝʥʥʳʭ 
ʜʦ ʚʩʪʫʧʣʝʥʠʷ ʚ ʩʠʣʫ ʟʘʧʨʝʪʦʚ ʥʘ ʵʢʩʧʦʨʪ ʠʟ ʩʪʨʘʥ ʘʨʝʘʣʘ. ʕʪʘ ʪʦʨʛʦʚʣʷ ʚʢʣʶʯʘʣʘ ʚ 
ʩʝʙʷ ʣʠʰʴ ʥʝʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʨʦʛʦʚ ʠ ʜʝʨʠʚʘʪʦʚ. 
 
ʅʘ 18-ʤ ʟʘʩʝʜʘʥʠʠ ʂʦʥʬʝʨʝʥʮʠʡ ʉʪʦʨʦʥ ʉʀʊɽʉ ʄʦʥʛʦʣʠʷ ʠ ʉʐɸ ʧʨʝʜʩʪʘʚʠʣʠ 
ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʝʨʝʥʦʩʝ Saiga tatarica ʠʟ ʇʨʠʣʦʞʝʥʠʷ II ʚ ʇʨʠʣʦʞʝʥʠʝ I ʉʀʊɽʉ. 
ʉʪʦʨʦʥʳ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʠʟʤʝʥʝʥʥʳʤ ʧʨʝʜʣʦʞʝʥʠʝʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ Saiga tatarica ʠ 
Saiga borealis ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ II ʩʦ ʩʣʝʜʫʶʱʝʡ ʧʦʤʝʪʢʦʡ ʜʣʷ ʢʘʞʜʦʛʦ 
ʚʠʜʘ: çʅʫʣʝʚʘʷ ʵʢʩʧʦʨʪʥʘʷ ʢʚʦʪʘ ʥʘ ʜʠʢʠʝ ʦʙʨʘʟʮʳ, ʧʨʦʜʘʚʘʝʤʳʝ ʚ ʢʦʤʤʝʨʯʝʩʢʠʭ 
ʮʝʣʷʭè. ʕʪʦʪ ʥʦʚʳʡ ʩʧʠʩʦʢ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ 16 ʥʦʷʙʨʷ 2019 ʛʦʜʘ ʠ ʷʚʣʷʝʪʩʷ ʶʨʠʜʠʯʝʩʢʠ 
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ʦʙʷʟʘʪʝʣʴʥʳʤ ʜʣʷ ʉʪʦʨʦʥ ʉʀʊɽʉ. ʕʪʘ ʧʦʧʨʘʚʢʘ ʜʝ-ʬʘʢʪʦ ʟʘʧʨʝʱʘʝʪ ʵʢʩʧʦʨʪ ʚ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʩʘʡʛʘʢʘ ʜʠʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠʟ ʩʪʨʘʥ ʝʛʦ ʘʨʝʘʣʘ. 
 
ʇʦʧʨʘʚʢʘ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʝʵʢʩʧʦʨʪ ʦʩʦʙʝʡ ʩʘʡʛʘʢʘ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ 
ʪʦʨʛʦʚʣʠ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ, ʥʝ ʷʚʣʷʶʱʠʤʠʩʷ ʩʪʨʘʥʘʤʠ ʝʛʦ ʘʨʝʘʣʘ. ʀʩʢʣʶʯʝʥʠʝʤ 
ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʪʦʨʛʦʚʣʷ ʦʙʨʘʟʮʘʤʠ ʩʘʡʛʘʢʘ, ʚʳʨʘʱʝʥʥʳʤʠ ʚ ʥʝʚʦʣʝ, ʘ 
ʪʘʢʞʝ ʪʦʨʛʦʚʣ ̫ʦʙʨʘʟʮʘʤʠ ʚ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ, ʥʘʧʨʠʤʝʨ, ʦʭʦʪʥʠʯʴʠʤʠ ʪʨʦʬʝʷʤʠ. 
ɼʣʷ ʚʳʚʦʟʘ ʦʙʨʘʟʮʦʚ ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʝʚʦʣʝ, ʪʨʝʙʫʝʪʩʷ ʉʝʨʪʠʬʠʢʘʪ 
ʉʀʊɽʉ, ʚʳʜʘʥʥʳʡ ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʆʨʛʘʥʦʤ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ. ɼʣʷ ʚʥʝʩʝʥʠʷ 
ʠʟʤʝʥʝʥʠʡ ʚ ʵʪʦʪ ʩʧʠʩʦʢ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʦʧʨʘʚʢʝ ʥʘ ʟʘʩʝʜʘʥʠʠ ʂʦʥʬʝʨʝʥʮʠʠ 
ʉʪʦʨʦʥ ʦʪ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʉʪʦʨʦʥ ʉʀʊɽʉ, ʢʦʪʦʨʦʝ ʧʦʜʜʝʨʞʘʥʦ ʥʝ ʤʝʥʝʝ ʯʝʤ 
ʜʚʫʤʷ ʪʨʝʪʷʤʠ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʉʪʦʨʦʥ, ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʛʦʣʦʩʘ. 
 
ʍʦʪʷ ʩʘʡʛʘʢʠ ʥʝ ʨʘʟʚʦʜʷʪʩʷ ʚ ʥʝʚʦʣʝ ʚ ʤʘʩʰʪʘʙʘʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʢʦʤʤʝʨʯʝʩʢʠʡ 
ʦʪʣʦʚ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ, ʧʨʠ ʣʶʙʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʧʨʦʩʘ ʦ ʙʫʜʫʱʝʡ ʪʦʨʛʦʚʣʝ 
ʵʢʟʝʤʧʣʷʨʘʤʠ ʩʘʡʛʘʢʘ, ʨʘʟʚʦʜʠʤʳʤʠ ʚ ʥʝʚʦʣʝ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʜʠʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʚʣʠʷʥʠʝ ʫʚʝʣʠʯʝʥʠʷ 
ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʩʘʡʛʘʢʦʚ, ʥʘ ʨʳʥʦʯʥʳʡ ʩʧʨʦʩ, ʠʣʠ ʧʨʦʙʣʝʤʳ, 
ʩʚʷʟʘʥʥʳʝ ʩ ʚʥʝʜʨʝʥʠʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʉʀʊɽʉ (ʥʘʧʨʠʤʝʨ, 
ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʨʦʛʘʤʠ ʜʠʢʠʭ ʞʠʚʦʪʥʳʭ ʠ ʨʦʛʘʤʠ ʞʠʚʦʪʥʳʭ, ʚʳʨʘʝɦʥʥrʭ ʚ ʥʝʚʦʣʝ, 
ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ çʦʪʤʳʚʘʥʠʶè ʜʠʢʠʭ ʨʦʛʦʚ ʢʘʢ ʙʫʜʪʦ ʦʥʠ ʦʪ ʞʠʚʦʪʥʳʭ, 
ʨʘʟʚʦʜʠʤʳʭ ʚ ʥʝʚʦʣʝ). 
 
ʂʨʦʤʝ ʪʦʛʦ, ʉʝʢʨʝʪʘʨʠʘʪʫ ʉʀʊɽʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʩʪʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʩʦ ʩʪʨʘʥʘʤʠ 
ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʠ ʦʩʥʦʚʥʳʤʠ ʩʪʨʘʥʘʤʠ, ʢʦʪʦʨʳʝ ʪʦʨʛʫʶʪ ʩʘʡʛʘʢʦʤ ʠʣʠ ̫ʚʣʷʶʪʩʷ 
ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʧʦ ʚʦʧʨʦʩʘʤ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʦʙʨʘʟʮʦʚ ʩʘʡʛʘʢʘ; 
ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʠ ʧʨʘʢʪʠʢʠ; ʠ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ  ʩʠʩʪʝʤʳ 
ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʟʘʧʘʩʦʚ ʠ ʫʩʠʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʟʝʨʚʦʚ. ʀʤʝʶʱʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʧʘʩʘʭ ʦʙʨʘʟʮʦʚ ʩʘʡʛʘʢʘ ʠ ʫʧʨʘʚʣʝʥʠʠ ʠʤʠ ʚ ʨʘʟʣʠʯʥʳʭ 
ʛʦʩʫʜʘʨʩʪʚʘʭ ʘʨʝʘʣʘ, ʩʪʨʘʥʘʭ-ʧʦʪʨʝʙʠʪʝʣʷʭ ʠ ʩʪʨʘʥʘʭ-ʧʦʩʪʘʚʱʠʢʘʭ ʷʚʣʷʝʪʩʷ ʥʝʧʦʣʥʦʡ 
ʠ/ʠʣʠ ʜʘʪʠʨʦʚʘʥʥʦʡ. ʕʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʦʚ ʠʤʝʶʱʠʭʩʷ ʣʝʛʘʣʴʥʳʭ 
ʟʘʧʘʩʦʚ. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ ʠ ʠʭ ʤʘʨʢʠʨʦʚʢʘ ʜʦʣʞʥʳ ʧʦʟʚʦʣʠʪʴ 
ʚʣʘʩʪʷʤ ʯʝʪʢʦ ʨʘʟʣʠʯʘʪʴ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʟʘʧʘʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 
ʩʤʝʰʠʚʘʥʠʝ ʥʝʣʝʛʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʣʝʛʘʣʴʥʳʤʠ. 
 
0.7. ʆʩʥʦʚʥʳʝ ʚʳʚʦʜ:r ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 
ʉ ʩʦʚʝʪʩʢʠʭ ʚʨʝʤʝʥ ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʣ ʜʦʙʳʯʠ ʩʘʡʛʘʢʘ 
(ʈʘʟʜʝʣ 3). ɺ ʮʝʣʦʤ ʦʥ ʦʢʘʟʘʣʩ ̫ ʫʩʧʝʰʥʳʤʠ, ʭʦʪʷ ʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʨʦʙʣʝʤ  r ʩ 
ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʘʟʥʳʤʠ ʨʝʩʧʫʙʣʠʢʘʤʠ ʥʝʟʘʚʠʩʠʤʳʭ ʢʚʦʪ ʜʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ 
ʋʩʪʶʨʪʩʢʦʡ ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʘʩʝʥʠʡ ʧʦ ʧʦʚʦʜʫ ʯʨʝʟʤʝʨʥʦʛʦ ʧʨʦʤʳʩʣʘ ʚ  
ʥʝʢʦʪʦʨʳʝ ʛʦʜʳ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʧʦʧʫʣʷʮʠʷʭ. ʀʤʝʝʪʩʷ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ ʜʣʷ ʚʠʜʦʚ, ʜʦ 
ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʭʦʞʠʭ ʥʘ ʩʘʡʛʘʢʘ (ʫʯʠʪʳʚʘʷ, ʯʪʦ ʩʘʡʛʘʢʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʫʥʠʢʘʣʴʥʳ 
ʚʦ ʤʥʦʛʠʭ ʦʪʥʦʰʝʥʠʷʭ); ʪʘʢʞʝ ʧʨʠʚʦʜʠʪʩʷ ʚ ʈʘʟʜʝʣʝ 3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʧʫʣʷʮʠʠ 
ʪʘʢʞʝ ʚʢʣʶʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʘʚʠʣ ʫʩʪʦʡʯʠʚʦʡ ʜʦʙʳʯʠ ʩʘʡʛʘʢʘ (ʈʘʟʜʝʣ 2). 
ʀʥʬʦʨʤʘʮʠʷ ʠʟ ʚʩʝʭ ʵʪʠʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʜʭʦʜ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʘ 
ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʨʘʚʠʣ ʙʠʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʡ 
ʜʦʙʳʯʠ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ: 
 
1) ɿʘʧʨʝʱʘʝʪʩʷ ʤʘʩʩʦʚʘ  ̫ʦʭʦʪʘ ʚ ʧʦʧʫʣʷʮʠʷʭ,  ʠʤʝʶʱʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʥʝʝ 50%, 
ʢʦʪʦʨʘ  ̫ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʝʤʢʦʩʪʴ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ 
ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʘʩʴ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʡ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ, ʙʘʨʴʝʨʦʚ, ʠʟʤʝʥʝʥʠʷ 
ʢʣʠʤʘʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚ. ʕʪʠ ʬʘʢʪʦʨʳ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʤʝʥʷʪʴʩʷ ʠ ʚʣʠʷʪʴ 
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ʥʘ ʝʤʢʦʩʪʴ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʩʘʡʛʘʢʘ ʚ ʙʫʜʫʱʝʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ 
ʦʮʝʥʠʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʝʤʢʦʩʪʴ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ. ʆʜʥʘʢʦ 
ʧʨʠʙʣʠʟʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ, ʥʠʞʝ ʢʦʪʦʨʦʡ ʤʘʩʩʦʚʳʡ ʧʨʦʤʳʩʝʣ 
ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʧʨʝʱʝʥ, ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪ ɹ200 000 ʦʩʦʙʝʡ. 
 
2) ʀʟʲʷʪʠʝ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʚ ʭʦʨʦʰʠʝ ʛʦʜʳ. 
ɺ ʠʜʝʘʣʝ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʧʫʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʥʦ 
ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʩʝʛʦʣʝʪʦʢ ʠ ʩʘʤʦʢ ʣʝʪʦʤ/ʦʩʝʥʴʶ ʧʨʠʤʝʨʥʦ 1,2:1, 
ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʟʥʘʢʦʚ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʣʠ ʧʨʦʙʣʝʤ ʩ 
ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ/ʥʝʟʘʢʦʥʥʦʡ ʪʦʨʛʦʚʣʝʡ, ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ 
ʧʦʣʦʞʠʪʝʣʴʥʫ  ʁʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. 
 
3) ʂʚʦʪʳ ʜʦʙʳʯʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʘ ʝʞʝʛʦʜʥʦʡ ʦʩʥʦʚʝ. 
ʍʦʪʷ ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʙʳ ʧʦʣʝʟʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʩʫʱʝʩʪʚʫʶʪ ʥʘʜʝʞʥʳʝ 
ʧʦʜʭʦʜʳ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʢʚʦʪ, ʢʦʪʦʨʳʝ ʙʦʣʴʰʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ 
ʦʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʷʚʣʝ̫ʪʩʷ ʥʝʪʦʯʥʦʡ ʠ ʪʨʝʙʫʝʪʩʷ ʧʦʜʭʦʜ ʩ ʫʯʝʪʦʤ 
ʧʨʠʥʮʠʧʘ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʧʦʜʭʦʜ ʢ ʇʦʪʝʥʮʠʘʣʴʥʦʤʫ 
ɹʠʦʣʦʛʠʯʝʩʢʦʤʫ ʋʜʘʣʝʥʠʶ (Potential Biological Removal approach), ʠʟʣʦʞʝʥʥʳʡ ʚ 
ʈʘʟʜʝʣʝ 2, ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʥʘʜʝʞʥʳʤ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 
ʧʨʠʤʝʥʝʥʠʡ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʥʘʰʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʷʭ ʩʘʡʛʘʢʘ ʠ ʧʨʦʰʣʦʤ ʦʧʳʪʝ, 
ʢʚʦʪʘ ʥʘ ʜʦʙʳʯʫ ʚ ʨʘʟʤʝʨʝ ʦʢʦʣʦ 10% ʦʪ ʧʦʧʫʣʷʮʠʠ, ʚ ʮʝʣʦʤ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ 
ʫʩʪʦʡʯʠʚʦʡ ʩ ʫʯʝʪʦʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣ 1) ʠ 2), ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ. 
 
 4) ʉʦʩʪʘʚ ʠʟʲʷʪʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʩʤʝʱʝʥ ʚ ʩʪʦʨʦʥʫ ʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʩʦʙʝʡ 
ʧʦʧʫʣʷʮʠʠ. 
ɺʟʨʦʩʣʳʝ ʩʘʤʢʠ - ʩʘʤʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʢʦʤʧʦʥʝʥʪ ʣʶʙʦʡ ʧʦʧʫʣʷʮʠʠ ʢʦʧʳʪʥʳʭ. ʉ ʜʨʫʛʦʡ 
ʩʪʦʨʦʥʳ, ʤʳ ʟʥʘʝʤ, ʯʪʦ ʜʦʙʳʯʘ, ʢʦʪʦʨʘ  ̫ʩʣʠʰʢʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʘʤʮʦʚ, ʤʦʞʝʪ 
ʚʳʟʚʘʪʴ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʢʦʣʣʘʧʩ ʫ ʵʪʦʛʦ ʚʠʜʘ. ʊʨʫʜʥʦ ʙʳʪʴ ʠʟʙʠʨʘʪʝʣʴʥʳʤ ʧʨʠ 
ʤʘʩʩʦʚʦʤ ʧʨʦʤʳʩʣʝ, ʥʦ ʚ ʮʝʣʦʤ ʧʨʠ ʜʦʙʳʯʝ ʩʘʡʛʘʢʘ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ 
ʩʝʛʦʣʝʪʢʘʤ ʠ ʩʘʤʮʘʤ, ʘ ʥʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʤ ʩʘʤʢʘʤ. ʆʜʥʘʢʦ ʜʦʣʷ ʩʘʤʮʦʚ ʚ ʧʦʧʫʣʷʮʠʠ 
ʧʦʩʣʝ ʠʟʲʷʪʠʷ ʥʠʢʦʛʜʘ ʥʝ ʜʦʣʞʥʘ ʦʧʫʩʢʘʪʴʩʷ ʥʠʞʝ 15%. 
 
5) ɼʦʙʳʯʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʦʣʴʢʦ ʦʩʝʥʴʶ. 
ʃʫʯʰʝʝ ʚʨʝʤʷ ʜʣʷ ʜʦʙʳʯʠ ʢʘʢ ʩ ʙʠʦʣʦʛʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ - 
ʵʪʦ ʢʦʛʜʘ ʩʝʛʦʣʝʪʢʠ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʚʟʨʦʩʣʝʣʠ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, 
ʧʨʠ ʵʪʦʤ ʥʝ ʚʤʝʰʠʚʘʷʩʴ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʳʡ ʮʠʢʣ ʚʠʜʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʣʴʟʷ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʦʙʳʯʫ ʩʣʠʰʢʦʤ ʙʣʠʟʢʦ ʢ ʧʝʨʠʦʜʫ ʛʦʥʘ, ʠʣʠ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʘʤʢʠ 
ʙʝʨʝʤʝʥʥʳ ʠʣʠ ʩʘʡʛʘʯʘʪʘ ʚʩʝ ʝʱʝ ʟʘʚʠʩʠʤʳ ʦʪ ʩʘʤʦʢ. ʀʜʝʘʣʴʥʦʝ ʚʨʝʤʷ - ʦʢʪʷʙʨʴ, 
ʢʦʪʦʨʳʡ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʜʦʙrʯʠ ʩʘʡʛʘʢʘ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. 
 
6) ʂʚʦʪʳ ʥʘ ʜʦʙʳʯʫ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʫʨʦʚʥʷ ʙʨʘʢʦʥʴʝʨʩʪʚʘ. 
ʆʙʠɦʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʘʡʛʘʢʦʚ, ʢʦʪʦʨʳʝ, ʩʦʛʣʘʩʥʦ 
ʦʮʝʥʢʘʤ, ʙʳʣʠ ʧʦʪʝʨʷʥʳ ʠʟ-ʟʘ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʚ ʢʦʥʢʨʝʪʥʳʡ ʛʦʜ, ʯʪʦʙʳ ʦʙʱʝʝ ʠʟʲʷʪʠʝ 
ʥʝ ʧʨʝʚʳʰʘʣʦ ʫʩʪʦʡʯʠʚʳʡ ʫʨʦʚʝʥʴ. ʋʨʦʚʝʥʴ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʧʦ ʜʘʥʥʳʤ 
ʧʘʪʨʫʣʝʡ ʧʦ ʙʦʨʴʙʝ ʩ ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ (ʥʘʧʨʠʤʝʨ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ 
SMART), ʦʧʨʦʩʦʚ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʢʣʶʯʝʚʳʭ ʠʥʬʦʨʤʘʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ 
ʪʝʥʜʝʥʮʠʡ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 
 
7) ɼʦʣʞʥʦ ʙʳʪʴ ʚʚʝʜʝʥʦ ʘʜʘʧʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ. 
ʆʙ ʫʩʪʦʡʯʠʚʦʤ ʠʟʲʷʪʠʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʦ ʧʦʜʢʨʝʧʣʝʥʦ 
ʪʱʘʪʝʣʴʥʳʤ ʠ ʧʦʩʪʦʷʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʯʠʩʣʝʥʥʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʳ ʠ 
ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʧʫʣʷʮʠʠ, ʚʢʣʶʯʘʷ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʙʦʣʝʟʥʷʤʠ ʠ 
ʢʦʥʪʨʦʣʴ ʙʨʘʢʦʥʴʝʨʩʪʚʘ. ʀʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 
ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʩʯʝʪʘʭ ʢʚʦʪ ʥʘ ʜʦʙʳʯʫ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. ɽʩʣʠ 
ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥ ʚ ʢʦʥʢʨʝʪʥʦʤ ʛʦʜʫ, ʜʦʙʳʯʘ ʥʝ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴʩʷ. 
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ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʧʨʘʚʠʣ ʧʨʠʚʝʣʦ ʙʳ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʧʨʦʤʳʩʣʘ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʘ 
ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʤʝʣʘ ʙʳ ʦʯʝʥʴ ʥʠʟʢʠʡ ʨʠʩʢ ʧʨʝʚʳʰʝʥʠʷ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʦʡ ʜʦʙʳʯʠ. 
 
0.8. ʆʩʥʦʚʥʳʝ ʚʳʚʦʜ:r ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ 
ʄʠʨʦʚʦʡ ʦʧʳʪ, ʚʢʣʶʯʘʷ ʦʧʳʪ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʦʤʳʩʣʘ ʩʘʡʛʘʢʘ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 
ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʚʦʟʤʦʞʥʳʭ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʜʦʙʳʯʠ ʩʘʡʛʘʢʘ, ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʦʨʠʪʝʪʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʇʦʜʦʙʥʳʝ ʩʪʨʫʢʪʫʨʳ ʤʦʛʫʪ 
ʫʧʨʘʚʣʷʪʴ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʜʦʙʳʯʠ, ʪʘʢʠʝ ʢʘʢ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʘ  ̫ ʦʭʦʪʘ ʚ 
ʢʦʤʤʝʨʯʝʩʢʠʭ ʮʝʣʷʭ, ʤʝʣʢʘ  ̫ʦʭʦʪʘ ʪʦʣʴʢʦ ʜʣʷ ʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʤʷʩʦ ʠ/ʠʣʠ ʜʣʷ 
ʨʝʢʨʝʘʮʠʠ), ʩʙʦʨ ʨʦʛʦʚ ʫ ʦʩʦʙʝʡ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʴ  ʁʠʣʠ ʦʭʦʪʫ ʟʘ ʪʨʦʬʝʷʤʠ. 
ʌʘʢʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʚ ʦʪʥʦʰʝʥʠʠ ʩʘʡʛʘʢʦʚ: 
 
1) ʅʝʦʙʭʦʜʠʤʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʢ ʩʘʡʛʘʢʫ ʠ ʝʛʦ 
ʫʩʪʦʡʯʠʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʚ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ 
ʩʘʡʛʘʢ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚʳʤ, ʝʩʣʠ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʥʝ ʦʪʥʦʩʷʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢ 
ʵʪʠʤ ʚʠʜʘʤ ʠ ʨʝʞʠʤʫ ʠʭ ʜʦʙʳʯʠ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʦ 
ʩʪʦʨʦʥʳ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ ʠ ʥʝʟʘʢʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʧʨʦʜʦʣʞʘʪʩʷ, ʠ ʥʝ 
ʙʫʜʝʪ ʥʠʢʘʢʠʭ ʩʪʠʤʫʣʦʚ ʜʣʷ ʟʘʱʠʪʳ ʚʠʜʘ ʠʣʠ ʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ 
ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ ʠʣʠ ʦʩʪʘʚʣʷʷ ʥʝʪʨʦʥʫʪʳʤʠ ʩʢʦʧʣʝʥʠ ̫ʩʘʤʦʢ 
ʚʦ ʚʨʝʤʷ ʦʪʝʣʘ, ʘ ʪʘʢʞʝ ʥʝ ʧʦʜʞʠʛʘ ̫ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ). ʄʝʩʪʥʳʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ 
ʙʫʜʫʪ ʚʳʥʫʞʜʝʥʳ ʦʜʦʙʨʷʪʴ ʜʝʡʩʪʚʠʷ, ʥʘʥʦʩʷʱʠʝ ʚʨʝʜ ʩʘʡʛʘʢʘʤ ʠ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ 
(ʥʘʧʨʠʤʝʨ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʝʧʦʜʭʦʜʷʱʠʭ ʤʝʩʪʘʭ, ʠʟʤʝʥʝʥʠʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ ʩ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʥʘ ʚʳʧʘʩ ʩʢʦʪʘ). ʇʦʵʪʦʤʫ, ʜʘʞʝ ʝʩʣʠ 
ʧʨʦʤrʩʝʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʣʘʩʪʷʤʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ 
ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʧʦʣʫʯʘʣʠ ʚʳʛʦʜʫ, ʥʘʧʨʠʤʝʨ, ʦʪ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚ ʦʭʦʪʥʠʯʴʠʭ 
ʦʨʛʘʥʠʟʘʮʠʷʭ ʠʣʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʜʦʙʳʯʫ ʩʘʡʛʘʢʘ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʞʝ 
ʚʘʞʥʦ, ʯʪʦʙʳ ʤʝʩʪʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʚʣʘʩʪʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʘʡʛʘʢʦʤ 
(ʚʢʣʶʯʘʷ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʬʦʪʦ-ʩʘʬʘʨʠ-ʪʫʨʠʟʤ). 
 
2) ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 
ʀʟ-ʟʘ ʦʙʰʠʨʥʦʛʦ ʘʨʝʘʣʘ ʠ ʤʠʛʨʠʨʫʶʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʵʪʦʛʦ ʚʠʜʘ ʙʫʜʝʪ ʥʝʩʧʨʘʚʝʜʣʠʚʳʤ, 
ʝʩʣʠ ʪʦʣʴʢʦ ʣʶʜʠ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʦʭʦʪʘ, ʤʦʛʫʪ ʧʦʣʫʯʘʪʴ ʦʪ ʥʝʝ ʚʳʛʦʜʫ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤ ʥʝʢʠʡ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʧʨʝʜʝʣʷʪʴ ʚʳʛʦʜʳ ʩʨʝʜʠ 
ʚʩʝʭ, ʢʪʦ ʞʠʚʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ. ɼʣʷ ʵʪʦʛʦ ʝʩʪʴ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ: ʆʜʠʥ 
ʠʟ ʚʘʨʠʘʥʪʦʚ ʤʦʞʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʣʝʜʦʚʘʪʴ ʤʦʜʝʣʠ ʦʭʦʪʳ ʥʘ ʩʝʚʝʨʥʳʭ 
ʦʣʝʥʝʡ ʚ ʅʦʨʚʝʛʠʠ, ʛʜʝ ʢʘʞʜʦʤʫ ʦʭʦʪʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʢʚʦʪʘ. ɽʩʣʠ 
ʭʦʟʷʡʩʪʚʘ ʦʭʦʪʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʡʦʥʝ, ʛʜʝ ʩʘʡʛʘʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʥʝ 
ʩʝʟʦʥʘ ʦʭʦʪʳ, ʦʥʠ ʤʦʛʫʪ ʧʨʦʜʘʚʘʪʴ ʩʚʦʁ ʢʚʦʪʫ  ʦʭʦʪʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʧʨʝʜʝʣʘʭ ʦʩʝʥʥʝʛʦ 
ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʠʣʠ ʧʦʣʫʯʠʪʴ ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʦʭʦʪʝ ʥʘ ʩʘʡʛʘʢʘ, ʛʜʝ ʙʳ ʦʥʘ ʥʠ 
ʧʨʦʚʦʜʠʣʘʩʴ. ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʤʦʞʝʪ ʙʳʪʴ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʛʦʜ, ʩʦʛʣʘʩʥʦ 
ʢʦʪʦʨʦʡ ʜʦʭʦʜʳ ʦʪ ʦʭʦʪʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʤʝʩʪʥʳʤʠ ʚʣʘʩʪʷʤʠ, ʥʘ 
ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʦʙʠʪʘʶʪ ʩʘʡʛʘʢʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʧʣʦʪʥʦʩʪʠ ʩʘʡʛʘʢʦʚ ʥʘ ʠʭ 
ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʜʝʣʝʥʥʦʡ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʜʝʥʥʦʛʦ ʪʘʤ ʚʨʝʤʝʥʠ. ɺʝʨʦʷʪʥʦ, ʵʪʘ 
ʧʨʦʙʣʝʤʘ ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʙʦʣʝʝ ʦʩʪʨʦʡ ʜʣʷ ʦʯʝʥʴ ʦʙʰʠʨʥʦʡ ɹʝʪʧʘʢʜʘʣʠʥʩʢʦʡ 
ʧʦʧʫʣʷʮʠʠ, ʯʝʤ ʜʣʷ ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʦʡ ʋʨʘʣʴʩʢʦʡ ʧʦʧʫʣʷʮʠʠ. 
 
3) ʇʦʪʨʝʙʫʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. 
ʄʦʜʝʣʠ ʦʭʦʪʥʠʯʴʠʭ ʩʪʨʫʢʪʫʨ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʚʘʨʴʠʨʫʶʪ ʦʪ ʤʝʩʪʥʳʭ ʠ ʦʙʱʠʥʥʳʭ ʜʦ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ. ɺ ʩʣʫʯʘʝ ʩ ʩʘʡʛʘʢʦʤ ʩ ʝʛʦ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʘʨʝʘʣʦʤ, 
ʛʣʘʚʥʫʶ ʨʦʣʴ ʜʦʣʞʥʳ ʠʛʨʘʪʴ ʚʝʜʦʤʩʪʚʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 
ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʘʡʛʘʢʘ). ʕʪʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʝʢʪʘ 
ʜʣʷ ʚʠʥʪʦʨʦʛʦʛʦ ʢʦʟʣʘ, ʠ ʙʦʣʴʰʝ ʧʦʭʦʞʝ ʥʘ ʧʦʜʭʦʜ ʉʐɸ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʫʪʢʘʤʠ. 
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ʅʘʮʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʜʦʣʞʥʳ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 
ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ, ʟʘʱʠʪʝ ʠ ʫʩʪʘʥʦʚʣʝʥʠʶ ʢʚʦʪ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ ʜʦʣʞʥʳ 
ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʭʨʘʥʫ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ 
ʧʨʘʚʠʣ ʦʭʦʪʳ. ʇʦʪʨʝʙʫʝʪʩʷ ʫʩʠʣʠʪʴ ʠ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʤʝʨʳ ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚ. ɺ ʛʦʩʫʜʘʨʩʪʚʘʭ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʫʞʝ ʝʩʪʴ ʩʪʨʫʢʪʫʨʳ 
ʫʧʨʘʚʣʝʥʠʷ ʦʭʦʪʦʡ ʪʘʢʦʛʦ ʪʠʧʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʂʘʟʘʭʩʪʘʥʘ ʙʳʣʦ ʙʳ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʚʚʝʜʝʥʠʷ ʨʝʞʠʤʘ ʩʦʚʤʝʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ 
ʢʦʪʦʨʦʤ ʨʷʜ ʛʨʫʧʧ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʨʘʙʦʪʘʶʪ ʚʤʝʩʪʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʭʦʪʦʡ 
ʥʘ ʩʘʡʛʘʢʘ. ʕʪʦ ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʨʘʙʦʪʘʣʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʨʠʙʫ ʚ ʅʫʥʘʚʫʪʝ, ʚ ʂʘʥʘʜʝ, 
ʠ ʧʨʠʚʝʣʦ ʢ ʙʦʣʴʰʦʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʤʝʩʪʥʳʭ ʛʨʫʧʧ ʠ ʞʠʪʝʣʝʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʢ ʙʦʣʴʰʝʤʫ ʩʦʙʣʶʜʝʥʠʶ ʧʨʘʚʠʣ ʠ ʣʫʯʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɺ ʩʣʫʯʘʝ ʩʘʡʛʘʢʘ ʦʩʦʙʝʥʥʦ 
ʚʘʞʥʦ ʧʨʠʚʣʝʯʴ ʤʝʩʪʥʳʝ ʦʭʦʪʥʠʯʴʠ ʘʩʩʦʮʠʘʮʠʠ/ʭʦʟʷʡʩʪʚʘ. 
 
0.9. ɹʫʜʫʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ 
ʅʦʚʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʘʚʠʣʘ, ʧʨʠʥʷʪʳʝ ʚ ʨʘʤʢʘʭ ʉʀʊɽʉ, ʦʟʥʘʯʘʶʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʩʘʡʛʘʢʦʚ ʠʟ ʜʠʢʦʡ 
ʧʨʠʨʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʨʦʛʘ (ʚʢʣʶʯʘʷ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 
ʩʤʝʨʪʥʦʩʪʠ ʠ ʦʪ ʞʠʚʳʭ ʞʠʚʦʪʥʳʭ). ʏʪʦʙʳ ʠʟʤʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʩʧʠʩʦʢ ʉʀʊɽʉ, 
ʧʦʪʨʝʙʫʝʪʩʷ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʪʨʝʪʝʡ ʛʦʣʦʩʦʚ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʉʪʦʨʦʥ. ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ 
ʵʪʦʛʦ, ʛʦʩʫʜʘʨʩʪʚʘʤ ʘʨʝʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʧʦʜʛʦʪʦʚʠʪʴ ʫʙʝʜʠʪʝʣʴʥʳʝ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʱʝʨʙʘ ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʦʥʠ ʚʥʝʜʨʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 
ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʚʢʣʶʯʘʷ ʵʬʬʝʢʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʫʣʷʮʠʡ ʠ ʘʜʘʧʪʠʚʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʠʤʠ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ, ʚʢʣʶʯʘʷ ʤʘʨʢʠʨʦʚʢʫ ʠ ʨʝʛʠʩʪʨʘʮʠʶ, ʩʪʨʦʛʦʝ 
ʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ). ʇʦʵʪʦʤʫ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʚ ʢʨʘʪʢʦʩʨʦʯʥʦʡ 
ʠ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʢʘʞʝʪʩʷ ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʩʦʩʨʝʜʦʪʘʯʠʚʘʪʴʩʷ ʥʘ ʵʢʩʧʦʨʪʝ 
ʨʦʛʦʚ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʧʨʦʜʫʢʪʘ ʦʪ ʫʩʪʦʡʯʠʚʦʡ ʦʭʦʪʳ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʩʥʦʚʥʳʤ ʧʨʦʜʫʢʪʦʤ 
ʫʩʪʦʡʯʠʚʦʡ ʦʭʦʪʳ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʤʷʩʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʥʘ ʩʘʤʮʦʚ ʚʝʜʝʪʩʷ ʦʭʦʪʘ 
ʠʣʠ ʝʩʣʠ ʩʦʙʠʨʘʶʪʩʷ ʨʦʛʘ ʚ ʩʣʫʯʘʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ, ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ 
ʩʠʩʪʝʤʘ ʠʭ ʙʝʟʦʧʘʩʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʠʣʠ ʥʘʢʦʧʣʝʥʠʷ. 
 
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʤʷʩʦ ʩʘʡʛʘʢʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʧʨʦʜʫʢʪʦʤ ʤʝʩʪʥʦʛʦ ʩʧʨʦʩʘ, ʦʭʦʪʘ, 
ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʥʘ ʤʝʩʪʘʭ ʠʣʠ ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʚʤʝʩʪʥʦ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʣʫʯʰʝʡ 
ʤʦʜʝʣʴʶ ʢʘʢ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʩ ʩʦʮʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ (ʩ ʫʯʝʪʦʤ ʦʛʦʚʦʨʦʢ, 
ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ). ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʮʝʥʥʦʩʪʠ ʵʪʦʛʦ ʧʨʦʜʫʢʪʘ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʮʝʧʦʯʢʦʡ ʝʛʦ 
ʧʦʩʪʘʚʦʢ ʠ ʤʘʨʢʝʪʠʥʛʘ. ɺ ɸʚʩʪʨʘʣʠʠ ʙʳʣʠ ʚʣʦʞʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʚ 
ʧʦʚʳʰʝʥʠʝ ʮʝʥʥʦʩʪʠ ʤʷʩʘ ʢʝʥʛʫʨʫ ʜʣʷ ʤʝʩʪʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʨʳʥʢʦʚ. ʐʢʫʨʳ ʪʘʢʞʝ 
ʤʦʛʫʪ ʠʤʝʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ. 
 
ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʧʦʨʪʠʚʥʦʡ ʠʣʠ ʪʨʦʬʝʡʥʦʡ ʦʭʦʪʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʤʦʞʝʪ 
ʦʙʝʩʧʝʯʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʜʘʯʠ ʧʨʠ ʦʯʝʥʴ 
ʦʛʨʘʥʠʯʝʥʥʦʤ ʠʟʲʷʪʠʠ, ʧʦʵʪʦʤʫ ʝʝ ʤʦʞʥʦ ʚʝʩʪʠ ʫʩʪʦʡʯʠʚʦ ʜʘʞʝ ʚ ʥʝʙʦʣʴʰʠʭ 
ʧʦʧʫʣʷʮʠʷʭ ʚʠʜʦʚ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʦʭʨʘʥʝ. ʕʪʦ ʙʳʣʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʜʣʷ ʤʘʨʭʫʨʘ 
ʠ ʜʣʷ ʧʦʧʫʣʷʮʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ, ʪʘʢʠʭ ʢʘʢ ʛʦʨʥʘʷ ʥʴʷʣʘ ʚ ʕʬʠʦʧʠʠ. ʇʦʵʪʦʤʫ, 
ʚ ʧʨʠʥʮʠʧʝ, ʥʝʙʦʣʴʰʦʝ ʠʟʲʷʪʠʝ ʜʣʷ ʩʧʦʨʪʠʚʥʦʡ ʠʣʠ ʪʨʦʬʝʡʥʦʡ ʦʭʦʪʳ ʤʦʞʝʪ ʙʳʪʴ 
ʙʠʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʤ ʜʘʞʝ ʜʣʷ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʦʚ. ʆʜʥʘʢʦ, ʥʘ 
ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʩʘʡʛʘʢ ʥʝ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʥʳʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʩʧʦʨʪʠʚʥʦʡ ʠʣʠ 
ʪʨʦʬʝʡʥʦʡ ʦʭʦʪʳ. ɺʦ-ʧʝʨʚʳʭ, ʝʛʦ ʪʨʦʬʝʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʦʡ ʮʝʥʥʦʩʪʠ, ʧʦʵʪʦʤʫ 
ʩʧʨʦʩ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʥʠʟʢʠʤ. ɺʦ-ʚʪʦʨʳʭ, ʫʜʘʣʝʥʥʦʩʪʴ ʠ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ 
ʧʦʧʫʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʤʠʛʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚʠʜʘ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʪʨʦʬʝʡʥʫʶ ʦʭʦʪʫ ʤʝʥʝʝ 
ʦʩʫʱʝʩʪʚʠʤʦʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʫʤʤʘ ʜʝʥʝʛ, ʧʦʣʫʯʘʝʤʘʷ ʦʪ 
ʩʧʦʨʪʠʚʥʦʡ ʠʣʠ ʪʨʦʬʝʡʥʦʡ ʦʭʦʪʳ ʪʫʨʠʩʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʦʣʴʰʦʡ. ʆʜʥʘʢʦ, ʚʝʜʝʥʠʝ 
ʤʝʣʢʦʤʘʩʰʪʘʙʥʦʡ ʣʶʙʠʪʝʣʴʩʢʦʡ ʦʭʦʪʳ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ (ʢʘʢ ʚ ʉʢʘʥʜʠʥʘʚʠʠ) 
ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʦʪʥʦʰʝʥʠʝ ʣʶʜʝʡ ʢ ʩʘʡʛʘʢʫ ʢʘʢ 
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ʤʝʩʪʥʦʤʫ ʧʦʣʝʟʥʦʤʫ ʚʠʜʫ ʜʣʷ ʣʶʙʠʪʝʣʴʩʢʦʡ ʦʭʦʪʳ. ʇʨʝʞʜʝ ʯʝʤ ʜʝʣʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ 
ʚʳʚʦʜʳ ʦ ʧʦʪʝʥʮʠʘʣʝ ʪʨʦʬʝʡʥʦʡ ʠʣʠ ʣʶʙʠʪʝʣʴʩʢʦʡ ʦʭʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʧʨʦʩʳ ʩʨʝʜʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʭʦʪʥʠʢʦʚ ʠ 
ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʜʣʷ ʚʳʷʩʥʝʥʠʷ  ʠʭ ʦʪʥʦʰʝʥʠʷ ʠ ʛʦʪʦʚʥʦʩʪʠ ʧʣʘʪʠʪʴ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ 
ʬʠʥʘʥʩʦʚʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʪʘʢʠ ʦʭʦʪ. 
 
0.10. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʚʠʣ  
ʕʪʦʪ ʦʪʯʝʪ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʣʫʯʰʝʡ ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʥʘʫʯʥʦʡ 
ʣʠʪʝʨʘʪʫʨʳ, ʦʬʠʮʠʘʣʴʥʳʭ ʦʪʯʝʪʦʚ ʠ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ. ʆʜʥʘʢʦ ʦʥ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥ 
ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʘʪʴ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʫʩʪʦʡʯʠʚʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴʩʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘʤʠ 
ʠ ʚʝʜʦʤʩʪʚʘʤʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʘʡʛʘʢʦʤ. ʆʜʥʘʢʦ, ʵʪʦ ʪʘʢ ʞʝ ʝʱʝ ʠ 
ʧʦʪʦʤʫ, ʯʪʦ ʚ ʥʘʰʠʭ ʟʥʘʥʠʷʭ ʚʩʝ ʝʱʝ ʝʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʝʣʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʧʦʣʥʠʪʴ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʣʶʙʳʝ ʜʠʩʢʫʩʩʠʠ  ʦ ʙʫʜʫʱʝʤ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 
 
1) ʈʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʢʠ ʢʘʞʜʦʡ ʧʦʧʫʣʷʮʠʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʟʫʯʠʪʴ 
ʚʘʨʠʘʥʪʳ ʧʨʦʤʳʩʣʘ. 
ʆʥʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʠʥʘʤʠʢʫ ʧʦʧʫʣʷʮʠʠ 
ʩʘʡʛʘʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʩʧʳʰʢʠ ʙʦʣʝʟʥʝʡ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʠ, ʚʦʟʤʦʞʥʦ, ʜʦʣʞʥʘ 
ʦʙʣʘʜʘʪʴ ʯʝʪʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ. ʇʦʜʭʦʜ ʆʮʝʥʢʠ ʉʪʨʘʪʝʛʠʠ 
ʋʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 
ʨʳʙʦʣʦʚʩʪʚʦʤ, ʚʝʨʦʷʪʥʦ, ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ. 
 
2) ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʪʦʡʯʠʚʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. 
ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʠʟʫʯʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʤʦʜʝʣʝʡ ʜʦʙʳʯʠ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʧʨʦʜʘʞʠ 
ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʩʘʡʛʘʢʘ, ʘ ʪʘʢʞʝ ʟʘʪʨʘʪ ʠ ʚʳʛʦʜ ʨʘʟʣʠʯʥʳʭ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʵʪʦʤ ʦʪʯʝʪʝ  ʥʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʜʣʷ 
ʠʟʫʯʝʥʠʷ, ʥʦ ʙʳʣʦ ʙʳ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʦʩʝʪʠʪʴ ɸʚʩʪʨʘʣʠ ʁ ʠ ʉʢʘʥʜʠʥʘʚʠ ʁ ʜʣʷ 
ʢʦʥʩʫʣʴʪʘʮʠʡ ʩ ʵʢʩʧʝʨʪʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ 
(ʚʢʣʶʯʘʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʶ ʧʨʦʜʫʢʪʦʚ ʠʟ ʜʠʢʦʛʦ ʤʷʩʘ), ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʠʝ 
ʣʶʙʠʪʝʣʴʩʢʠʝ ʠ ʪʨʦʬʝʡʥʳʝ ʦʭʦʪʥʠʯʴʠ ʧʨʦʝʢʪ r (ʥʘʧʨʠʤʝʨ, ʚ ʇʘʢʠʩʪʘʥʝ ʠ 
ʊʘʜʞʠʢʠʩʪʘʥʝ). 
 
3) ʂʦʥʩʫʣʴʪʘʮʠʠ ʩ ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʩ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ ʠʭ ʧʦʚʝʜʝʥʠ ̫ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ. 
ʀʩʧʦʣʴʟʫʷ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜ r çʢʦʩʚʝʥʥʦʛʦè ʦʧʨʦʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥ̫ʪʴ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʠ ʧʨʠʯʠʥʳ ʙʨʘʢʦʥʴʝʨʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʩʘʡʛʘʢʘ. ʊʘʢʞʝ 
ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪ ɹ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠ ̫ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʩʘʡʛʘʢʘʤʠ ʠ ʠʭ 
ʧʨʝʜʧʦʯʪʝʥʠ ̫ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʫʯʝʥʠʷ ʚʳʛʦʜ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʩʘʡʛʘʢʦʚ (ʚʢʣʶʯʘʷ 
ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ, ʘ ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ). ɺ ʦʙʣʘʩʪʠ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʥʘʫʢʠ ʩʫʱʝʩʪʚʫʝʪ  ʙʦʣʴʰʦʡ ʦʧʳʪ ʧʦ ʵʪʦʡ 
ʪʝʤʝ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʠ ʫʞʝ ʧʨʦʜʝʣʘʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʨʘʙʦʪʘ ʚ ʵʪʦʤ 
ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʩʘʡʛʘʢʘ. 
 
4) ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʦʧʫʣʷʮʠʦʥʥʦʤ ʫʨʦʚʥʝ. 
ʆʥ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʠ ʚʢʣʶʯʘʪʴ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ, ʘ ʪʘʢʞʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʙʳʣ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ ʜʣʷ 
ʦʮʝʥʢʠ ʢʚʦʪ ʜʣʷ ʧʦʧʫʣʷʮʠʡ, ʤʝʥʷʶʱʠʭʩʷ ʢʘʞʜʳʡ ʛʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 
ʊʘʢʞʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʦʜʝʣʠ ʧʦʪʨʝʙʫʝʪʩʷ ʝʞʝʛʦʜʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʦʙ ʫʛʨʦʟʘʭ ʠ 
ʜʠʥʘʤʠʢʝ ʧʦʧʫʣʷʮʠʠ. ʇʣʘʥ ʪʘʢʞʝ ʤʦʛ ʙʳ ʚʢʣʶʯʘʪʴ ʨʝʛʫʣʷʨʥʳʡ ʘʥʘʣʠʟ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ, ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʛʘʢʦʤ 
ʠ ʩʠʛʥʘʣʳ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʣʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʨʦʠʟʦʡʜʝʪ 
ʠʟʤʝʥʝʥʠʝ ʚ ʧʦʜʜʝʨʞʢʝ ʫʧʨʘʚʣʝʥʠ ̫(ʥʘʧʨʠʤʝʨ, ʧʨʦʙʣʝʤʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ 
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ʦʭʦʪʧʦʣɹʟʦʚʘʪʝʣʠ). ʇʦʤʦʱʴ ʚ ʩʦʟʜʘʥʠʠ ʪʘʢʦʡ ʩʭʝʤʳ ʤʦʞʝʪ ʧʨʠʡʪʠ ʦʪ ʦʨʛʘʥʦʚ 
ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʧʣʘʚʘʶʱʠʤʠ ʧʪʠʮʘʤʠ ʚ ʉʐɸ. 
 
5) ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʠ ʨʝʛʫʣʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ. 
ʇʨʘʚʠʪʝʣʴʩʪʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʦʙʝʩʧʝʯʠʪʴ ʥʘʣʠʯʠʝ ʧʦʜʭʦʜʷʱʝʡ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ 
ʠ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʦʭʦʪʦʡ, ʚʢʣʶʯʘʷ ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ 
(ʚʩʝʦʙʲʝʤʣʶʱʫʶ ʦʮʝʥʢʫ ʪʨʝʙʦʚʘʥʠʡ ʩʤ. ʚ ʈʘʟʜʝʣʝ 6.5). ʕʪʦ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʦʮʝʥʢʫ 
ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʚʳʝhʥʠʶ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ 
ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʥʘʮʠʦʥʘʣʴʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʤʝʩʪʥʦʤ 
ʫʨʦʚʥʷʭ. ʊʘʢʞʝ ʙʳʣʦ ʙʳ ʧʦʣʝʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʨʦʣʴ ʨʘʟʣʠʯʥʳʭ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʭʦʪʦʡ (ʚʢʣʶʯʘʷ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʥʘ ʤʝʩʪʥʦʤ, ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, 
ʯʘʩʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʦʭʦʪʦʡ, ʦʭʦʪʥʠʯʴʠ ʘʩʩʦʮʠʘʮʠʠ ʠ ʦʨʛʘʥʳ 
ʫʧʨʘʚʣʝʥʠʷ ʜʠʢʠʤʠ ʞʠʚʦʪʥʳʤʠ). 
 
6) ʈʝʛʫʣʷʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤʳ. 
ʄʦʥʠʪʦʨʠʥʛ ʠ ʟʘʱʠʪʘ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ ʩʦ ʚʨʝʤʝʥʝʤ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ 
ʩʦʚʝʨʰʝʥʥʳʤʠ, ʢʦʤʧʣʝʢʩʥʳʤʠ ʠ ʥʘʜʝʞʥʳʤʠ. ʀʭ ʫʣʫʯʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ, 
ʯʪʦʙʳ ʦʙʦʩʥʦʚʳʚʘʪʴ ʠ ʧʦʜʜʝʨʞʘʪʴ ʫʩʪʦʡʯʠʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʊʘʢʞʝ ʜʦʣʞʝʥ 
ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʮʠʘʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʩʠʩʪʝʤ 
ʜʦʙʳʯʠ ʠ ʪʦʨʛʦʚʣʠ, ʚʢʣʶʯʘʷ ʩʧʨʘʚʝʜʣʠʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʛʦʜ, ʚʦʩʧʨʠʷʪʠʝ ʩʘʡʛʘʢʘ 
ʥʘ ʤʝʩʪʥʦʤ ʫʨʦʚʥʝ ʠ ʝʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ 
ʢʦʥʪʨʦʣʷ ʪʦʨʛʦʚʣʠ. 
 
7) ʇʦʥʠʤʘʥʠʝ ʠ ʢʦʥʪʨʦʣʴ ʩʧʨʦʩʘ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʧʦʣʫʯʘʝʤʫʶ ʠʟ ʩʘʡʛʘʢʘ. 
ɹʨʘʢʦʥʴʝʨʩʪʚʦ ʥʘ ʩʘʡʛʘʢʘ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ 
ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʩʪʨʘʥʘʭ-ʧʦʪʨʝʙʠʪʝʣʷʭ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʩʧʨʦʩ ʥʘ ʥʝʣʝʛʘʣʴʥʫʶ 
ʧʨʦʜʫʢʮʠʶ ʠʟ ʩʘʡʛʘʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʧʨʦʩ ʚʳʩʦʢ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ (ʥʘʧʨʠʤʝʨ, 
ʉʠʥʛʘʧʫʨʝ), ʥʦ ʢʨʘʡʥʝ ʤʘʣʦ   ʠʟʚʝʩʪʥʦ ʦʙ ʫʨʦʚʥʝ ʩʧʨʦʩʘ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ 
ʂʠʪʘʝ. ʆʜʥʘʢʦ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʨʦʠʩʭʦʜʷʪ ʢʨʫʧʥʳʝ ʠʟʲʷʪʠʷ, ʘ ʧʨʦʜʫʢʮʠʷ ʠʟ ʩʘʡʛʘʢʘ ʧʦ-
ʧʨʝʞʥʝʤʫ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʘ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʥʘ ʨʳʥʢʘʭ. ʊʘʢʞʝ ʥʝʪ ʧʦʥʠʤʘʥʠʷ ʪʦʛʦ, ʢʘʢ 
ʣʝʛʘʣʴʥʘ  ̫ ʠ ʥʝʣʝʛʘʣʴʥʘ  ̫ ʧʨʦʜʫʢʮʠʷ ʠʟ ʩʘʡʛʘʢʘ ʤʦʞʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʥʘ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʨʳʥʢʘʭ (ʥʘʧʨʠʤʝʨ, ʙʫʜʫʪ ʣʠ ʣʝʛʘʣʴʥʳʝ ʨʦʛʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 
ʥʝʧʦʣʥʦʮʝʥʥʳʝ, ʣʫʯʰʠʝ ʠʣʠ ʨʘʚʥʦʟʥʘʯʥʳʝ ʧʨʦʜʫʢʪ)r. ʅʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ, 
ʥʘʩʢʦʣʴʢʦ ʣʝʛʘʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ ʠʟ ʩʘʡʛʘʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʤʳʚʘʥʠ ʁ ʜʝʥʝʛ ʠ 
ʫʤʝʥʴʰʝʥʠʶ ʠʣʠ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ. 
 
8) ʂʦʥʪʨʦʣʴ ʟʘʧʘʩʦʚ ʨʦʛʦʚ ʚ ʩʪʨʘʥʘʭ-ʧʦʪʨʝʙʠʪʝʣʷʭ. 
ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʟʘʧʘʩʦʚ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʯʝʥʴ ʤʘʣʦ  ʠʟʚʝʩʪʥʦ ʦ ʪʦʤ, 
ʩʢʦʣʴʢʦ ʥʦʚʳʭ ʨʦʛʦʚ ʩʘʡʛʘʢʘ ʧʦʩʪʫʧʘʝʪ ʚ ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʪʦʨʛʦʚʣʶ. ɽʩʣʠ ʥʝʟʘʢʦʥʥʘʷ 
ʪʦʨʛʦʚʣʷ ʨʦʛʘʤʠ ʥʝ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥʘ ʧʦʜ ʢʦʥʪʨʦʣʴ, ʙʨʘʢʦʥʴʝʨʩʪʚʦ ʙʫʜʝʪ ʧʦ-ʧʨʝʞʥʝʤʫ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʛʨʦʟʫ ʜʣʷ ʚʩʝʭ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ. ʊʘʢʞʝ ʥʝ ʙʫʜʝʪ ʥʠʢʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚ 
ʜʣʷ ʣʝʛʘʣʴʥʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʠ ʨʦʛʘʤʠ ʚ ʨʘʤʢʘʭ ʉʀʊɽʉ. ʂ ʩʦʞʘʣʝʥʠʶ, 
ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪ ʵʪʦʪ ʚʦʧʨʦʩ, ʠ 
ʚʤʝʩʪʦ ʵʪʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʩʪʨʘʥ-ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʦʣʞʥʳ ʨʝʰʘʪʴ ʝʛʦ ʧʨʠ ʧʦʜʜʝʨʞʢʝ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʅʇʆ. 
 
9) ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʘ ʥʝʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ɺ ʵʪʦʤ ʦʪʯʝʪʝ ʤʳ ʥʝ ʩʤʦʛʣʠ ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ ʜʨʫʛʠʭ  ʚʠʜʦʚ ʫʩʪʦʡʯʠʚʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʝʩʪʴ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫ ʪʫʨʠʟʤʘ. ɺ ʮʝʣʦʤ 
ʪʫʨʠʟʤ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ ʘʨʝʘʣʘ ʩʘʡʛʘʢʘ (ʥʘʧʨʠʤʝʨ, ʚ 
ʋʟʙʝʢʠʩʪʘʥʝ). ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʪʫʨʠʩʪʠʯʝʩʢʠʝ ʧʦʝʟʜʢʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʘʡʛʘʢʘ, 
ʙʳʣʠ ʦʧʨʦʙʦʚʘʥʳ ʢʘʢ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ 
ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʘʟʚʠʪʘ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʩʘʡʛʘʢʘ, ʠ ʧʦʝʟʜʢʘ 
ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʞʠʚʦʪʥʳʤʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʚ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʷʭ 
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ʘʨʝʘʣʘ. ʆʜʥʘʢʦ ʪʫʨʠʩʪʳ, ʠʥʪʝʨʝʩʫʶʱʠʝʩʷ ʧʨʠʨʦʜʦʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ ʛʦʪʦʚʳ 
ʤʠʨʠʪʴʩʷ ʩ ʙʦʣʝʝ ʩʫʨʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʝʯʘʪʣʝʪʴ 
ʨʝʜʢʠʝ ʠ ʥʝʦʙʳʯʥʳʝ ʚʠʜʳ. ɽʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʘʪʴ ʪʫʨʠʟʤ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ ʩʘʡʛʘʢʘ, ʩ ʦʟʥʘʢʦʤʣʝʥʠʝʤ ʩ ʜʨʫʛʠʤʠ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʷʤʠ, 
ʪʘʢʠʤʠ ʢʘʢ ʢʫʣʴʪʫʨʥʳʝ ʦʙʲʝʢʪʳ, ʠ ʥʘʙʣʶʜʝʥʠʝʤ ʟʘ ʧʪʠʮʘʤʠ. ʊʘʢʦʡ ʪʫʨʠʟʤ ʪʘʢʞʝ ʤʦʞʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʟʜʘʥʠ ʁʠ ʧʦʜʜʝʨʞʢʝ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ 
ʨʝʤʝʩʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʫʩʣʫʛʠ ʛʠʜʦʚ ʠ ʛʦʩʪʝʚʳʝ ʜʦʤʘ. 
 
0.11. ɿʘʢʣʶʯʠʪʝʣʴʥʳʝ ʟʘʤʝʯʘʥʠʷ. 
ɺ ʵʪʦʤ ʦʪʯʝʪʝ ʤʳ ʥʘʜʝʝʤʩʷ ʜʘʪʴ ʚʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ ʧʝʨʩʧʝʢʪʠʚ ʫʩʪʦʡʯʠʚʦʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʛʘʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʦʭʦʪʳ. ʋʯʠʪʳʚʘʷ ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʭʘʨʘʢʪʝʨ 
ʟʘʪʨʦʥʫʪʳʭ ʪʝʤ, ʚ ʵʪʦʤ ʦʪʯʝʪʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʣʴʢʦ ʢʨʘʪʢʦʝ ʦʩʚʝʱʝʥʠʝ 
ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʤʳ ʥʘʜʝʝʤʩʷ, ʯʪʦ ʵʪʦ ʜʘʩʪ ʧʨʦʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ ʙʫʜʫʱʠʭ 
ʦʙʩʫʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʭʨʘʥʝʥʠ ʁ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠ ʁ ʵʪʦʛʦ 
ʫʥʠʢʘʣʴʥʦʛʦ, ʦʩʦʙʝʥʥʦʛʦ ʠ ʚʘʞʥʦʛʦ ʚʠʜʘ. 
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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ 
 

ɸʉɹʂ ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ ɸʩʩʦʮʠʘʮʠʷ ʉʦʭʨʘʥʝʥʠʷ ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʷ  

ʂʃʍɾʄ - ʂʦʤʠʪʝʪ ʃʝʩʥʦʛʦ ʍʦʟʷʡʩʪʚʘ ʠ ɾʠʚʦʪʥʦʛʦ ʄʠʨʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʕʢʦʣʦʛʠʠ, 
ɻʝʦʣʦʛʠʠ ʠ ʇʨʠʨʦʜʥʳʭ ʈʝʩʫʨʩʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʂʄɺ - ʂʦʥʚʝʥʮʠʷ ʧʦ ʉʦʭʨʘʥʝʥʠʶ ʄʠʛʨʠʨʫʶʱʠʭ ɺʠʜʦʚ ɼʠʢʠʭ ɾʠʚʦʪʥʳʭ (ʘʥʛʣ.  
Convention on the Conservation of Migratory Species of Wild Animals, CMS) 

ʄʦɺ - ʄʝʤʦʨʘʥʜʫʤ ʦ ɺʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʭʨʘʥʝʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ 
ʫʩʪʦʡʯʠʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ 

ʄʉʆʇ - ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʉʦʶʟ ʆʭʨʘʥʳ ʇʨʠʨʦʜʳ 

ʅʇʆ - ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʉʀʊɽʉ - ʂʦʥʚʝʥʮʠʷ ʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʚʠʜʘʤʠ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, 
ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ (ʘʥʛʣ. Convention on International Trade in 
Endangered Species of Wild Fauna and Flora, CITES) 

ʉʄʈʇ - ʉʨʝʜʥʝʩʨʦʯʥʘʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʈʘʙʦʯʘʷ ʇʨʦʛʨʘʤʤʘ ʧʦ ʉʘʡʛʘʢʫ ʥʘ 2021-2025 
ʛʛ. (ʘʥʛʣ. Medium-Term International Work Programme, MTIWP) 

ʌɿʆ - ʌʨʘʥʢʬʫʨʪʩʢʦʝ ɿʦʦʣʦʛʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ 

ʎɸʀʄ ï ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʘʷ ʀʥʠʮʠʘʪʠʚʘ ʧʦ ʄʣʝʢʦʧʠʪʘʶʱʠʤ (ʘʥʛʣ. Central Asian 
Mammals Initiave, CAMI) 

CAC - ʆʙʱʠʥʥʳʝ ʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ɿʦʥʳ (ʘʥʛʣ. Communal Area Conservancies) 

CADI - ʀʥʠʮʠʘʪʠʚʘ ʧʦ ʧʫʩʪʳʥʷʤ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (ʘʥʛʣ. Central Asian Desert Initiative) 

DSD - ɼʝʧʘʨʪʘʤʝʥʪ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʆʨʛʘʥʠʟʘʮʠʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʦʩʫʜʘʨʩʪʚ (ʘʥʛʣ. 
Department of Sustainblae Developoment) 

FFI - ʘʥʛʣ. Fauna & Flora International 

HTO - ʆʨʛʘʥʠʟʘʮʠʷ ʆʭʦʪʥʠʢʦʚ ʠ ɿʚʝʨʦʣʦʚʦʚ (ʘʥʛʣ. Hunters and Trappers Organization, 
ʅʫʥʘʚʫʪ, ʂʘʥʘʜʘ) 

IBM ï ʄʦʜʝʣʴ ʥʘ ʫʨʦʚʥʝ ʠʥʜʠʚʠʜʦʚ (ʦʩʦʙʝʡ)  

ʀʇʕʕ ʈɸʅ ï ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʵʢʦʣʦʛʠʠ ʠ ʵʚʦʣʶʮʠʠ ʠʤ. ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ, ʈʦʩʩʠʡʩʢʦʡ 
ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

NDF - ɺʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʫʱʝʨʙʘ (ʘʥʛʣ. Non-detriment Finding) 

NWMB - ʉʦʚʝʪ ʧʦ ʋʧʨʘʚʣʝʥʠʶ ɼʠʢʦʡ ʇʨʠʨʦʜʦʡ ʅʫʥʘʚʫʪʘ, ʂʘʥʘʜʘ (ʘʥʛʣ. Nunavut Wildlife 
Management Board, NWMB) 

PBR - ʇʦʪʝʥʮʠʘʣʴʥʦʝ ɹʠʦʣʦʛʠʯʝʩʢʦʝ ʋʜʘʣʝʥʠʝ (ʘʥʛʣ. Potential Biological Removal) 

SCA - ɸʣʴʷʥʩ ʧʦ ʉʦʭʨʘʥʝʥʠʶ ʉʘʡʛʘʢʘ (ʘʥʛʣ. Saiga Conservation Alliance) 

TCMA - ɸʩʩʦʮʠʘʮʠʷ ʊʨʘʜʠʮʠʦʥʥʦʡ ʂʠʪʘʡʩʢʦʡ ʄʝʜʠʮʠʥʳ (ʘʥʛʣ. Traditional Chinese 
Medicine Association) 

TCP - ʇʨʦʛʨʘʤʤʘ ʉʦʭʨʘʥʝʥʠʷ ʊʦʨʛʘʨʘ (ʘʥʛʣ. Torghar Conservation Programme) 

TRAFFIC ï ʅʇʆ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʪʦʨʛʦʚʣʠ ʜʠʢʠʤʠ ʚʠʜʘʤʠ ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ 

USFWS - ʉʣʫʞʙʘ ʈʳʙʦʣʦʚʩʪʚʘ ʠ ɼʠʢʦʡ ʇʨʠʨʦʜʳ ʉʐɸ (ʘʥʛʣ. U. S. Fish and Wildlife 
Service) 

WCS Mongolia - ʆʙʱʝʩʪʚʦ ʆʭʨʘʥʳ ɼʠʢʦʡ ʇʨʠʨʦʜʳ,  ʄʦʥʛʦʣʠʠ (ʘʥʛʣ. Wildlife 
Conservation Society, Mongolia) 

WMA ï ʊʝʨʨʠʪʦʨʠʷ ʋʧʨʘʚʣʝʥʠʷ ɼʠʢʠʤʠ ɾʠʚʦʪʥʳʤʠ (ʘʥʛʣ. Wildlife Management Area)  

WWF - ɺʩʝʤʠʨʥʳʡ ʌʦʥʜ ɼʠʢʦʡ ʇʨʠʨʦʜʳ (ʘʥʛʣ. World Wildlife Fund) 
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1. ɺʚʝʜʝʥʠʝ 
(ɺʝʜʫʱʠʝ ʘʚʪʦʨʳ: ʕ.ɼʞ. ʄʠʣʥʝʨ-ɻʫʣʣʘʥʜ (E.J. Milner-Gulland), ɸʣʴʷʥʩ ʧʦ ʩʦʭʨʘʥʝʥʠʶ 
ʩʘʡʛʘʢʘ ʠ ʆʢʩʬʦʨʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʐʪʝʬʬʝʥ ʎʫʪʪʝʨ (Steffen Zuther), ʌɿʆ) 
 
ɺ ʵʪʦʤ ʚʚʦʜʥʦʤ ʨʘʟʜʝʣʝ ʤʳ ʦʧʠʩʳʚʘʝʤ ʢʦʥʪʝʢʩʪ ʵʪʦʛʦ ʦʪʯʝʪʘ. ʆʥ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 
ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʩʘʡʛʘʢʘ ʠ ʠʤʝʶʱʠʭʩʷ ʪʝʥʜʝʥʮʠʡ, ʘ ʪʘʢʞʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
ʜʝʡʩʪʚʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʵʪʦʛʦ ʚʠʜʘ. ɿʘʪʝʤ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤʩʷ ʥʘ ʄʝʤʦʨʘʥʜʫʤʝ ʦ 
ɺʟʘʠʤʦʧʦʥʠʤʘʥʠʠ ʧʦ ʩʦʭʨʘʥʝʥʠʶ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʫʩʪʦʡʯʠʚʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʘʥʪʠʣʦʧʳ ʩʘʡʛʠ (Saiga spp.) ʚ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʠʠ ʧʦ ʄʠʛʨʠʨʫʶʱʠʤ ɺʠʜʘʤ (ʄʦɺ ʧʦ 
ʩʘʡʛʘʢʫ), ʢʘʢ ʛʣʘʚʥʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʛʣʘʰʝʥʠʠ ʧʦ ʵʪʦʤʫ ʚʠʜʫ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʳ 
ʦʙʩʫʞʜʘʝʤ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʘ ʦʙ ʫʩʪʦʡʯʠʚʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʵʪʦʤ 
ʢʦʥʪʝʢʩʪʝ ʠ ʢʨʘʪʢʦ ʭʘʨʘʢʪʝʨʠʟʫʝʤ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʦʮʝʩʩ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʥ ʙʳʣ 
ʥʘʧʠʩʘʥ.  
 
1.1. ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʦʪʯʝʪʘ  
 

ʉʘʡʛʘʢ 
ʉʘʡʛʘʢ Saiga spp. ʤʠʛʨʠʨʫʶʱʝʝ ʠʣʠ ʢʦʯʫʶʱʝʝ 
ʢʦʧʳʪʥʦʝ ʞʠʚʦʪʥʦʝ, ʦʙʠʪʘʶʱʝʝ ʚ ʩʝʤʠʘʨʠʜʥʳʭ 
ʦʙʣʘʩʪʷʭ ɽʚʨʘʟʠʠ: ʚ ʂʘʟʘʭʩʪʘʥʝ, ʋʟʙʝʢʠʩʪʘʥʝ, 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ʈʦʩʩʠʷ) ʠ ʄʦʥʛʦʣʠʠ. 
ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʧʦʧʫʣʷʮʠʠ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ 
ʧʦʣʫʚʦʣʴʥʳʭ ʫʩʣʦʚʠʷʭ  ʚ ʋʢʨʘʠʥʝ ʠ ʚ ʂʠʪʘʝ, ʢʦʪʦʨʳʝ 
ʚ ʥʝʜʘʚʥʝʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ (ʝʱʝ ʚ 1950-ʭ ʛʦʜʘʭ, 
ʚ ʩʣʫʯʘʝ ʂʠʪʘʷ; Cui et al. 2017) ʙʳʣʠ ʩʪʨʘʥʘʤʠ 
ʘʨʝʘʣʘ ʵʪʦʛʦ ʚʠʜʘ. ʉʘʡʛʘʢ ʨʘʟʤʝʨʦʤ ʧʨʠʤʝʨʥʦ ʩ 
ʜʦʤʘʰʥʶʶ ʢʦʟʫ ʠ ʧʝʩʦʯʥʦʛʦ ʮʚʝʪʘ ʩ ʙʣʝʜʥʳʤ 
ʞʠʚʦʪʦʤ ʣʝʪʦʤ. ɿʠʤʦʡ  ʫ ʥʝʛʦ ʦʪʨʘʩʪʘʝʪ ʛʫʩʪʘ  ̫
ʰʝʨʩʪʴ ʢʨʝʤʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʋ ʩʘʤʮʦʚ ʝʩʪʴ ʨʦʛʘ 
ʥʝʦʙʳʯʥʦʛʦ ʧʦʣʫʧʨʦʟʨʘʯʥʦʛʦ ʷʥʪʘʨʥʦʛʦ ʮʚʝʪʘ. 
ʅʘʠʙʦʣʝʝ ʷʨʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʚʠʜʘ - ʚ ʜrʘʶʱʠʡʩʷ 
ʥʦʩ, ʢʦʪʦʨʳʡ ʝʱʝ ʙʦʣʴʰʝ ʨʘʟʜʫʚʘʝʪʩʷ ʫ ʩʘʤʮʦʚ ʚʦ 
ʚʨʝʤʷ ʛʦʥʘ.  
 
ʉʦ ʚʨʝʤʝʥʠ ʝʛʦ ʧʝʨʚʦʛʦ ʥʘʫʯʥʦʛʦ ʦʧʠʩʘʥʠʷ 
ʇʘʣʣʘʩʦʤ ʚ 1766 ʛʦʜʫ (ʈʠʩʫʥʦʢ 1.1) ʩʘʡʛʘʢʘ ʙʳʣʦ 
ʪʨʫʜʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ. ʄʘʢʜʦʥʘʣʴʜ (Macdonald, 
1984) ʧʦʤʝʱʘʝʪ ʝʛʦ ʩ ʪʠʙʝʪʩʢʦʡ ʘʥʪʠʣʦʧʦʡ 
Pantholops hodgsoni ʚ ʪʨʠʙʫ Saigini ʧʦʜʩʝʤʝʡʩʪʚʘ 
Caprinae, ʥʦ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥ, ʚʝʨʦʷʪʥʦ, 
ʧʨʠʥʘʜʣʝʞʠʪ ʢ  
Antilopinae. ɼʞʝʥʪʨʠ (Gentry, 1992) ʦʪʥʦʩʠʪ ʝʛʦ ʢ 
ʪʨʠʙʝ  Antilopini ʧʦʜʩʝʤʝʡʩʪʚʘ Antilopinae ʠ 
ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʦʥ ʣʠʰʴ ʦʪʜʘʣʝʥʥʦ ʩʚʷʟʘʥ ʩ ʨʦʜʦʤ 
Pantholops. 

ʌʦʪʦ: ɺʘʣʝʨʠʡ ʄʘʣʝʝʚ 

 
ɽʩʪʴ ʜʚʘ ʚʠʜʘ, ʧʨʠʟʥʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʥʚʝʥʮʠʷʤʠ: S. tatarica ʚ ʂʘʟʘʭʩʪʘʥʝ, 
ʋʟʙʝʢʠʩʪʘʥʝ ʠ ʈʦʩʩʠʠ ʠ S. borealis ʚ ʄʦʥʛʦʣʠʠ. ɼʨʫʛʠʝ ʘʚʪʦʨʳ, ʚʢʣʶʯʘʷ ʄʉʆʇ, ʩʯʠʪʘʶʪ 
ʠʭ ʧʦʜʚʠʜʘʤʠ S. tatarica ʩ S.t. tatarica, ʦʙʠʪʘʶʱʠʤ ʚ ʈʦʩʩʠʠ, ʂʘʟʘʭʩʪʘʥʝ ʠ ʋʟʙʝʢʠʩʪʘʥʝ, 
ʠ S.t. mongolica - ʚ ʄʦʥʛʦʣʠʠ. ʆʙʘ ʧʦʜʚʠʜʘ, ʚʝʨʦʷʪʥʦ, ʦʙʠʪʘʣʠ ʚ ʂʠʪʘʝ (Cui et al., 2017). 
ɺ ʵʪʦʤ ʦʪʯʝʪʝ ʤʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʪʘʢʩʦʥʦʤʠʠ, ʧʨʠʥʷʪʦʡ ʂʄɺ ʠ ʉʀʊɽʉ, 
ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘ, ʢʦʪʦʨʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʘʶʪʩʷ 
ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʩ ʨʘʟʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʛʦʣʦʚʳ ʠ ʨʦʛʦʚ (Lushchekina & Dulamtseren, 1997; 
Kholodova et al., 2006). 
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ʈʠʩʫʥʦʢ 1.1. ʊʘʙʣʠʯʢʘ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ Saiga tatarica ʦʪ ʇʘʣʣʘʩʘ (1767 ʛ.), ʥʘ ʢʦʪʦʨʦʡ ʦʥ 
ʠʟʦʙʨʘʟʠʣ ʵʪʦʪ ʚʠʜ ʠ ʜʘʣ ʝʤʫ ʃʘʪʠʥʩʢʦʝ ʥʘʟʚʘʥʠʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʧʦʧʫʣʷʮʠʠ S. tatarica. ʊʨʠ ʠʟ ʥʠʭ ʦʙʠʪʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʂʘʟʘʭʩʪʘʥʝ, ʯʝʪʚʝʨʪʘ  ̫ - ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʇʨʠʢʘʩʧʠ ̫  ʚ ʈʦʩʩʠʠ. 
ʂʘʟʘʭʩʪʘʥʩʢʠʝ ʧʦʧʫʣʷʮʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 90% ʦʪ ʦʙʱʝʡ 
ʯʠʩʣʝʥʥʦʩʪʠ. ʊʨʠ ʧʦʧʫʣʷʮʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʂʘʟʘʭʩʪʘʥʝ - ʵʪʦ 
ɹʝʪʧʘʢʜʘʣʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʂʘʟʘʭʩʪʘʥʝ (ʝʝ ʦʪʜʝʣʴʥʳʝ ʦʩʦʙʠ ʠʥʦʛʜʘ 
ʧʝʨʝʩʝʢʘʶʪ ʛʨʘʥʠʮʫ ʩ ʈʦʩʩʠʝʡ), ʋʨʘʣʴʩʢʘʷ ʧʦʧʫʣʷʮʠʷ, ʢʦʪʦʨʘʷ ʦʙʠʪʘʝʪ ʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʝ ʂʘʟʘʭʩʪʘʥʘ, ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʩ ʈʦʩʩʠʝʡ, ʠ ʋʩʪʶʨʪʩʢʘʷ ʧʦʧʫʣʷʮʠʷ ʚ ʶʛʦ-
ʟʘʧʘʜʥʦʤ ʂʘʟʘʭʩʪʘʥʝ - ʪʨʘʥʩʛʨʘʥʠʯʥʘ  ̫ʩ ʋʟʙʝʢʠʩʪʘʥʦʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ʈʠʩʫʥʦʢ 1.2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʷʪʠ ʧʦʧʫʣʷʮʠʡ ʩʘʡʛʘʢʘ. ʉʣʝʚʘ ʵʪʦ: (1) ʧʦʧʫʣʷʮʠʷ ʉʝʚʝʨʦ-

ɿʘʧʘʜʥʦʛʦ ʇʨʠʢʘʩʧʠʷ; (2) ʋʨʘʣʴʩʢʘʷ ʧʦʧʫʣʷʮʠʷ; (3) ʋʩʪʶʨʪʩʢʘʷ ʧʦʧʫʣʷʮʠʷ; (4) 
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ɹʝʪʧʘʢʜʘʣʠʥʩʢʘʷ ʧʦʧʫʣʷʮʠʷ; ʠ (5) ʄʦʥʛʦʣʴʩʢʘʷ ʧʦʧʫʣʷʮʠʷ. ʈʠʩʫʥʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥ ɸ. 
ʉʘʣʝʤʛʘʨʝʝʚʳʤ. 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʠʩʪʦʨʠʠ ʦʭʦʪʳ ʥʘ ʩʘʡʛʘʢʘ 
ʉ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ ʣʶʜʠ ʦʭʦʪʠʣʠʩʴ ʥʘ ʩʘʡʛʘʢʦʚ ʨʘʜʠ ʤʷʩʘ, ʰʢʫʨ ʠ ʨʦʛʦʚ. ʉʘʡʛʘʢ 
ʠʟʦʙʨʘʞʝʥ ʥʘ ʥʘʩʢʘʣʴʥʳʭ ʨʠʩʫʥʢʘʭ ʵʧʦʭʠ ʥʝʦʣʠʪʘ, ʘ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʩʦʦʨʫʞʝʥʠʷ 
ʜʣʷ ʦʭʦʪʳ ʥʘ ʩʘʡʛʘʢʘ ʩʪʦʣʝʪʥʝʡ ʜʘʚʥʦʩʪʠ ʚʠʜʥʳ ʥʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ ʩʪʝʧʝʡ 
ʋʟʙʝʢʠʩʪʘʥʘ (ʗʛʦʜʠʥ ʠ ɸʤʠʨʦʚ, 2014). ʋʧʦʤʠʥʘʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʦʛʦʚ ʩʘʡʛʘʢʘ ʚ 
ʤʝʜʠʮʠʥʝ ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʟʘʧʠʩʷʤ Materia Medica, ʩʜʝʣʘʥʥʳʤ ʐʝʥʥʦʥʛʦʤ 2000 
ʣʝʪ ʥʘʟʘʜ, ʘ ʪʘʢʞʝ ʧʦ ʟʘʧʠʩʷʤ ʚ Materia Medica, ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʚ 16 ʚʝʢʝ (Cui et al., 
2017). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ ʠ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʩʘʡʛʘʢ ʧʦʜʚʝʨʛʘʣʩʷ 
ʥʝʧʨʝʨʳʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʣʷ ʜʦʙʳʯʠ ʤʷʩʘ ʠ ʰʢʫʨ, ʢʘʢ ʜʣʷ ʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 
ʪʘʢ ʠ ʜʣʷ ʨʦʛʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʠʪʘʡʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʦʯʝʚʠʜʥʦ, ʥʝ 
ʧʨʠʯʠʥʷʷ ʩʝʨʴʝʟʥʦʛʦ ʚʨʝʜʘ ʵʪʦʤʫ ʚʠʜʫ. ʉʘʡʛʘʢʠ ʪʘʢʞʝ ʙʳʣʠ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʢʫʣʴʪʫʨʳ 
ʨʝʛʠʦʥʘ ʩ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʚʨʝʤʝʥ ʜʦ ʥʘʰʠʭ ʜʥʝʡ (ʧʨʠʤʝʨʳ ʩʤ. ʥʘ ʈʠʩʫʥʢʝ 1.3). 
 

 
ʈʠʩʫʥʦʢ 1.3. ɺʚʝʨʭʫ ʩʣʝʚʘ ʥʘʧʨʘʚʦ: ɸʤʫʣʝʪ ʠʟ ʯʝʨʝʧʘ ʩʘʡʛʘʢʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ. ʌʦʪʦ: 
ɸ.ɽʩʠʧʦʚ. ɹʝʣʳʡ ʩʪʝʧʥʦʡ ʩʪʘʨʝʮ: Kalmykia.net. ʇʠʢʪʦʛʨʘʤʤʳ ʩʘʡʛʘʢʦʚ ʠʟ ʂʘʟʘʭʩʪʘʥʘ. 

ʌʦʪʦ: Steffen Zuther & Aline Kuhl-Stenzel 
 

 
 
  


