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ʇʃɸʅ ɼʆʂʃɸɼɸ 

ɺɺɽɼɽʅʀɽ (ʚʘʞʥʝʡʰʠʝ ʩʦʙʳʪʠʷ ʚ ʞʠʟʥʠ ʥʘʫʢʠ ʚ 2016 ʛ.) 

ʆʉʅʆɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ɼɽʗʊɽʃʔʅʆʉʊʀ ʂʘʨʅʎ ʈɸʅ 

    ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
    ɺʘʞʥʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʅʀʈ 
    ʅʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʠʟʜʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
    ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
    ʂʘʜʨʳ 
    ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ 
    ʂʦʥʬʝʨʝʥʮʠʠ, ʩʦʚʝʱʘʥʠʷ, ʩʝʤʠʥʘʨʳ 
    ʇʨʦʧʘʛʘʥʜʘ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʚ ʉʄʀ 
    ʅʘʛʨʘʜʳ ʠ ʟʚʘʥʠʷ 

ʆʉʅʆɺʅʓɽ ʀʊʆɻʀ ʅɸʋʏʅʆ-ʆʈɻɸʅʀɿɸʎʀʆʅʅʆʁ 
ɼɽʗʊɽʃʔʅʆʉʊʀ ʂʘʨʅʎ ʈɸʅ 

ɿɸʂʃʖʏɽʅʀɽ 
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ʉʦʙʳʪʠʷ 2016 ʛ. 

 ɺ 2016 ʛ. ʧʨʦʠʟʦʰʣʠ ʠʟʤʝʥʝʥʠʷ ʚ 
ʨʫʢʦʚʦʜʩʪʚʝ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. ɺ 

ʘʚʛʫʩʪʝ ʚ ʦʪʩʪʘʚʢʫ ʙʳʣ ʦʪʧʨʘʚʣʝʥ 

ʤʠʥʠʩʪʨ ɼʤʠʪʨʠʡ ʃʠʚʘʥʦʚ. ʅʦʚʳʤ 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʤʠʥʠʩʪʝʨʩʪʚʘ ʩʪʘʣʘ 

ʆʣʴʛʘ ɺʘʩʠʣʴʝʚʘ, ʙʦʣʝʝ 10 ʣʝʪ 

ʨʘʙʦʪʘʚʰʘʷ ʚ ʀʥʩʪʠʪʫʪʝ ʨʦʩʩʠʡʩʢʦʡ 

ʠʩʪʦʨʠʠ ʈɸʅ. 

ʇʨʠ ɼ. ʃʠʚʘʥʦʚʝ, ʩ ʢʦʪʦʨʳʤ ʫ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʙʳʣʠ 

ʩʣʦʞʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʚ 2013 ʛʦʜʫ 

ʥʘʯʘʣʘʩʴ ʨʝʬʦʨʤʘ ʈɸʅ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʬʦʨʤʳ ʢ "ʙʦʣʴʰʦʡ" ɸʢʘʜʝʤʠʠ ʙʳʣʠ 

ʧʨʠʩʦʝʜʠʥʝʥʳ  ʈɸʄʅ ʠ ʈɸʉʍʅ, ʘ 

ʥʘʫʯʥʳʝ ʠʥʩʪʠʪʫʪʳ ʧʝʨʝʜʘʥʳ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʦʛʦ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ (ʌɸʅʆ). 
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   23 ʥʦʷʙʨʷ 2016 ʛ. ʧʨʦʰʣʦ ʦʯʝʨʝʜʥʦʝ ʟʘʩʝʜʘʥʠʝ ʉʦʚʝʪʘ ʧʦ ʥʘʫʢʝ 

ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʦʙʩʫʞʜʘʣʩʷ 

ʧʨʦʝʢʪ ʉʪʨʘʪʝʛʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ. 

ʇʦʨʫʯʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʉʪʨʘʪʝʛʠʠ ʙʳʣʦ ʜʘʥʦ ʛʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ 

ʚ ʠʶʣʝ 2015 ʛʦʜʘ.  ʇʦʩʣʝ ʦʙʩʫʞʜʝʥʠʷ ʦʥʘ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ 1 ʜʝʢʘʙʨʷ 

2016 ʛ. ʧʨʝʟʠʜʝʥʪʩʢʠʤ ʫʢʘʟʦʤ.  

ɺ ʢʦʥʮʝ ʛʦʜʘ ʨʦʩʩʠʡʩʢʘʷ  

ʥʘʫʢʘ ʧʦʣʫʯʠʣʘ  

ʩʪʨʘʪʝʛʠʶ  ʥʘʫʯʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

 ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ  

ʜʦ 2035 ʛʦʜʘ. 
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   24 ʠ 25 ʦʢʪʷʙʨʷ ʧʨʦʰʣʠ ʦʯʝʨʝʜʥʳʝ ʚʳʙʦʨʳ ʯʣʝʥʦʚ ʈɸʅ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʚ ʩʦʩʪʘʚ ʈɸʅ ʙʳʣʠ ʠʟʙʨʘʥʳ 176 ʥʦʚʳʭ 

ʘʢʘʜʝʤʠʢʦʚ ʠ 323 ʥʦʚʳʭ ʯʣʝʥʘ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ. ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ 

ʚʥʦʚʴ ʠʟʙʨʘʥʥʳʭ ʘʢʘʜʝʤʠʢʦʚ ʩʦʩʪʘʚʠʣ 63 ʛʦʜʘ, ʘ ʯʣʝʥʦʚ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ï 53 ʛʦʜʘ.  

ʕʪʦ ʩʪʘʣʦ ʩʚʦʝʦʙʨʘʟʥʳʤ  

ʦʪʚʝʪʦʤ ʥʘ ʧʦʩʪʦʷʥʥʳʝ  

ʫʧʨʝʢʠ ʚ ʘʜʨʝʩ ɸʢʘʜʝʤʠʠ  

ʥʘ ʥʝʞʝʣʘʥʠʝ ʟʘʥʠʤʘʪʴʩʷ  

çʦʤʦʣʦʞʝʥʠʝʤè ʢʘʜʨʦʚ. 
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ɺ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʨʘʙʦʪʘ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʮʝʥʪʨʦʚ (ʌʀʎ), ʧʨʦʚʦʜʠʤʘʷ ʧʦ 

ʠʥʠʮʠʘʪʠʚʝ ʌɸʅʆ. ʂ ʢʦʥʮʫ 2016 ʛ. ʦʙʨʘʟʦʚʘʥʥʦ 24 ʌʀʎ, ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʦʢʦʣʦ 100 ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, 

ʧʦʜʚʝʜʦʤʩʪʚʝʥʥʳʭ ʌɸʅʆ. 
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   ɺ ʥʘʯʘʣʝ 2016 ʛ. ʠʩʧʦʣʥʠʣʦʩʴ 70 ʣʝʪ ʩʦ ʜʥʷ ʦʩʥʦʚʘʥʠʷ 

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ. ʕʪʦʡ ʜʘʪʝ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷ çʈʦʣʴ ʥʘʫʢʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ: 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷè, ʢʦʪʦʨʘʷ ʩʦʩʪʦʷʣʘʩʴ ʚ ʤʘʝ. ɺ 

ʨʘʙʦʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚʩʝ ʠʥʩʪʠʪʫʪʳ 

ʎʝʥʪʨʘ. 
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ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʅɸʋʏʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ 2016 ʛ. 

ʊʝʤʳ ʅʀʈ ʚ ʨʘʤʢʘʭ: ʀʪʦʛʦ  

ʇʣʘʥʦʚ ʅʀʈ ʠʥʩʪʠʪʫʪʦʚ (ʙʶʜʞʝʪ) 45 

ʇʨʦʛʨʘʤʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ʠ ʦʪʜʝʣʝʥʠʡ ʈɸʅ 
18 

ʌʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʧʨʦʛʨʘʤʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ʠ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʢʫʣʴʪʫʨʳ ʈʌ 
9 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʝʢʪʦʚ 41 

ʌʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ 4 

ʂʦʥʢʫʨʩʥʳʭ ʧʨʦʛʨʘʤʤ, 86 

ʚ ʪ.ʯ.:   ʈʅʌ 4 

             ʈʌʌʀ 62 

     ʈɻʅʌ 15 

     ʜʨʫʛʠʝ (ʌʌʃʀ, ʈɻʆ) 5 

ʍʦʟʷʡʩʪʚʝʥʥʳʭ ʜʦʛʦʚʦʨʦʚ 77 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʥʪʨʘʢʪʦʚ 5 

ɺʉɽɻʆ 285 
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ɻʈɸʅʊʓ ʈʅʌ ɺ 2016 ʛ. (ʚʩʝʛʦ ï 4) 

ʅʘʫʯʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ  
ʈʫʢʦʚʦʜʠʪʝʣʴ ʇʨʦʝʢʪ  

ʀɹ ʅ.ʅ. ʅʝʤʦʚʘ 

ʃʦʩʦʩʝʚʳʝ ʨʳʙʳ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ: 

ʵʢʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʨʘʥʥʝʛʦ 

ʨʘʟʚʠʪʠʷ (5 ʤʣʥ ʨʫʙ.) 

ʀɺʇʉ ɼ.ɸ. ʉʫʙʝʪʪʦ  

ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ: ʠʩʪʦʨʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʚʦʝʥʠʝ 

ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

(5 ʤʣʥ ʨʫʙ.) 

ʀɺʇʉ ʅ.ʅ. ʌʠʣʘʪʦʚ  

ʆʟʝʨʘ ʈʦʩʩʠʠ Ƅ ʜʠʘʛʥʦʟ ʠ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʧʨʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ (5 ʤʣʥ ʨʫʙ.) 

ʀʃ ɽ.ɺ. ʐʦʨʦʭʦʚʘ 

ʇʨʦʮʝʩʩʳ ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʨʘʟʣʦʞʝʥʠʷ 

ʜʨʝʚʝʩʥʦʡ ʢʦʨʳ: ʙʠʦʪʠʯʝʩʢʠʝ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ (8 ʤʣʥ ʨʫʙ.) 
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ɻʈɸʅʊʓ ʈʌʌʀ ɺ 2016 ʛ. (ʚʩʝʛʦ ï 62) 

ʅʘʫʯʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ  

ʂʦʣ-ʚʦ 

ʧʨʦʝʢʪʦʚ  

ʈʫʢʦʚʦʜʠʪʝʣʠ 

(ʦʪʚ. ʠʩʧʦʣʥʠʪʝʣʠ) ʧʨʦʝʢʪʘ  

ʀɹ 18 

ɽ.ʇ. ɸʥʪʦʥʦʚʘ, ʀ.ʅ. ɹʘʭʤʝʪ, ʃ.ɸ. ɹʝʩʧʷʪʦʚʘ, ʉ.ɺ. ɹʫʛʤʳʨʠʥ, ʆ.ɹ. 

ɺʘʩʠʣʴʝʚʘ*, ʇ.ʀ. ɼʘʥʠʣʦʚ, ɺ.ɺ. ʃʘʚʨʦʚʘ, ʅ.ɺ. ʃʘʧʰʠʥ, ɽ.ʄ. ʄʘʪʚʝʝʚʘ, 

ʅ.ʅ. ʅʝʤʦʚʘ, ɸ.ʅ. ʇʘʨʰʫʢʦʚ*, ɸ.ɸ. ʈʦʤʘʥʦʚ, ʉ.ʅ. ʉʝʨʛʠʥʘ, ɸ.ʌ. ʊʠʪʦʚ, 

ʅ.ʅ. ʌʦʢʠʥʘ*, ɸ.ɺ. ʏʫʨʦʚ 

ʀɺʇʉ 10 
ʃ.ɸ. ɹʝʣʠʯʝʚʘ, ʄ.ʉ. ɹʦʛʜʘʥʦʚʘ, ɻ.ʕ. ɿʜʦʨʦʚʝʥʥʦʚʘ, ɼ.ɸ. ʉʫʙʝʪʪʦ, ɸ.ʖ. 

ʊʝʨʞʝʚʠʢ, ɸ.ɺ. ʊʦʣʩʪʠʢʦʚ, ʀ.ɺ. ʌʝʜʦʨʦʚʘ**, ʅ.ʅ. ʌʠʣʘʪʦʚ 

ʀɻ 10 
ʄ.ɸ. ɻʦʛʦʣʝʚ*, ʅ.ɹ. ʃʘʚʨʦʚʘ*, ʇ.ɺ. ʄʝʜʚʝʜʝʚ,  ɿ.ʇ. ʈʳʙʥʠʢʦʚʘ, ʇ.ɸ. 

ʈʷʟʘʥʮʝʚ, ɸ.ʀ. ʉʣʘʙʫʥʦʚ, ɿ.ʀ. ʉʣʫʢʦʚʩʢʠʡ, ɸ.ɺ. ʉʪʝʧʘʥʦʚʘ, ʅ.ɺ. ʐʘʨʦʚ*, 

ʉ.ʖ. ʏʘʞʝʥʛʠʥʘ, ʊ.ʉ. ʐʝʣʝʭʦʚʘ* 

ʀʃ 7 
ʆ.ʅ. ɹʘʭʤʝʪ, ʅ.ɸ. ɻʘʣʠʙʠʥʘ, ɺ.ɸ. ʂʦʟʣʦʚ, ɸ.ʄ. ʂʨʳʰʝʥʴ, ʃ.ʃ. ʅʦʚʠʮʢʘʷ, 
ɸ.ɺ. ʈʫʦʢʦʣʘʡʥʝʥ*, ɸ.ʂ. ʉʘʨʘʝʚʘ 

ʀʇʄʀ 15 
ɸ.ɺ. ɹʦʨʦʜʠʥʘ*, ʖ.ɺ. ɿʘʠʢʘ, ɽ.ɽ. ʀʚʘʰʢʦ, ʂ.ɸ. ʂʘʣʠʥʠʥʘ*, ʆ.ɺ. 

ʃʫʢʘʰʝʥʢʦ*, ɺ.ɺ. ʄʘʟʘʣʦʚ, ɽ.ɺ. ʄʦʨʦʟʦʚ, ʖ.ʃ. ʇʘʚʣʦʚ, ʃ.ɺ. ʇʦʪʘʭʠʥʘ*,  

ɸ.ʅ. ʈʝʪʪʠʝʚʘ, ɸ.ʉ. ʈʫʤʷʥʮʝʚ, ɸ.ɺ. ʉʦʢʦʣʦʚ, ʀ.ɸ. ʏʝʨʥʦʚ* 

ʀʕ 3 ʇ.ɺ. ɼʨʫʞʠʥʠʥ, ʃ.ʄ. ʂʫʣʘʢʦʚʘ, ɽ.ɺ. ʄʦʣʯʘʥʦʚʘ 

ʀʗʃʀ 1 ʀ.ʄ. ʉʫʤʤʘʥʝʥ 

* ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʨʘʙʦʪʘʝʪ ʚ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

12 
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ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ɻʈɸʅʊʓ ʈɻʅʌ ɺ 2016 ʛ. (ʚʩʝʛʦ ï 15) 

ʅʘʫʯʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ  

ʂʦʣ-ʚʦ 

ʧʨʦʝʢʪʦʚ  

ʈʫʢʦʚʦʜʠʪʝʣʠ 

(ʦʪʚ. ʠʩʧʦʣʥʠʪʝʣʠ) ʧʨʦʝʢʪʘ  

ʀɹ 1 ʉ.ʅ. ʂʦʣʦʤʝʡʯʫʢ  

ʀʇʄʀ 3 
ɸ.ɸ. ʂʨʠʞʘʥʦʚʩʢʠʡ, ɺ.ɺ. ʄʘʟʘʣʦʚ,  

ɸ.ɸ. ʂʨʠʞʘʥʦʚʩʢʠʡ* 

ʀʕ 4 
ɸ.ɺ. ɺʘʩʠʣʴʝʚʘ, ʇ.ɺ. ɼʨʫʞʠʥʠʥ, ɽ.ɸ. ʄʠʭʝʣʴ,  

ɽ.ɸ. ʐʣʘʧʝʢʦ 

ʀʗʃʀ 8 
ʃ.ʀ. ɺʘʚʫʣʠʥʩʢʘʷ, ʅ.ɻ. ɿʘʡʮʝʚʘ, ɺ.ʇ. ʄʠʨʦʥʦʚʘ, 

ʀ.ʀ. ʄʫʣʣʦʥʝʥ, ɸ.ɺ. ʇʠʛʠʥ, ɸ.ʇ. ʈʦʜʠʦʥʦʚʘ, 

ʉ.ʕ. ʗʣʦʚʠʮʳʥʘ, ʅ.ɻ. ɿʘʡʮʝʚʘ* 
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* ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʨʘʙʦʪʘʝʪ ʚ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʠʩʩʣʝʜʦʚʘʪʝʣʴʩ-

ʢʠʝ ʧʨʦʝʢʪʳ 

87% 

ʅʘʫʯʥʘʷ 

ʤʦʙʠʣʴʥʦʩʪʴ 

13% 
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ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʂʆʄʇʃɽʂʉʅʓɽ (ʄɽɾʀʅʉʊʀʊʋʊʉʂʀɽ) ʇʈʆɻʈɸʄʄʓ 

ʀ ʇʈʆɽʂʊʓ, ɺʓʇʆʃʅʗɽʄʓɽ ɺ 2016 ʛ. 
ɺʩʝʛʦ ï 25 ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

17 

* ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʟ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

1. ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ: ʠʩʪʦʨʠʷ, ʦʩʚʦʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ɼ.ɸ. ʉʫʙʝʪʪʦ 

2. Lake Ladoga: Life  under ice - Interplay  of under-ice processes by global change ʅ.ʅ. ʌʠʣʘʪʦʚ 

3. PEEX "Pan-Eurasian Experiment"  ʍ.ʂ. ʃʘʧʧʘʣʘʡʥʝʥ 

4. ʉʦʚʤʝʩʪʥʳʝ ʜʝʡʩʪʚʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʘʚʝʥʩʪʚʘ ʊ.ɺ. ʄʦʨʦʟʦʚʘ 

5. 
ɺʝʨʦʷʪʥʦʩʪʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʩʝʨʚʠʩʘ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ 

ɺ.ɻ. ʋʰʘʢʦʚ* 

(ɺʄʂ ʄɻʋ) 

6. ɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ: ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʊ.ɺ. ʄʦʨʦʟʦʚʘ 

7. 
ɸʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʠʥʬʦʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

ʖ.ʉ. ʍʦʭʣʦʚ*  

(ɺʄʂ ʄɻʋ) 

8. 
ʇʨʦʛʨʘʤʤʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩ ʦʥʣʘʡʥ-ʚʝʨʩʠʝʡ ʨʫʩʩʢʦʷʟʳʯʥʦʡ 

ʚʦʧʨʦʩʥʦ-ʦʪʚʝʪʥʦʡ ʩʠʩʪʝʤʳ 

ɺ.ɸ. ʂʫʟʥʝʮʦʚ*  

(ʇʝʪʨɻʋ) 

9. 
ɹʝʣʦʨʫʩʩʢʘʷ ʜʠʘʩʧʦʨʘ ʚ ʂʘʨʝʣʠʠ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʦʮʝʩʩʳ ʠʥʪʝʛʨʘʮʠʠ (ʩʝʨʝʜʠʥʘ XX ï 

ʥʘʯʘʣʦ XXI  ʚʝʢʦʚ) 
ʃ.ʀ. ɺʘʚʫʣʠʥʩʢʘʷ 

10. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʠʘʣʝʢʪʥʳʭ ʘʨʝʘʣʦʚ ʚʝʧʩʩʢʦʛʦ ʷʟʳʢʘ ʅ.ɻ. ɿʘʡʮʝʚʘ 

11. 
ʉʦʟʜʘʥʠʝ ʪʝʟʘʫʨʫʩʘ ʚʝʧʩʩʢʦʛʦ ʷʟʳʢʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʝʰʝʥʠʷ ʣʝʢʩʠʯʝʩʢʦʡ ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ 

ʚ ʤʥʦʛʦʷʟʳʯʥʦʤ ʩʣʦʚʘʨʝ 
ɸ.ɸ. ʂʨʞʠʞʘʥʦʚʩʢʠʡ 

12. 
ʅʦʚʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʧʦʷʩʘ ʈʦʩʩʠʠ ʚ ʥʦʚʳʭ 

ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 
ʆ.ɺ. ʊʦʣʩʪʦʛʫʟʦʚ 

13. ʃʝʪʦʧʠʩʴ ʧʨʠʨʦʜʳ ɽʚʨʘʟʠʠ: ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʢʦʩʠʩʪʝʤ 
ʆ. ʆʚʘʩʢʘʡʥʝʥ* 

(ʫʥʠʚʝʨʩʠʪʝʪ ʍʝʣʴʩʠʥʢʠ) 

14. 

ʈʘʟʨʘʙʦʪʢʘ ʩʮʝʥʘʨʠʝʚ ʦʪʢʣʠʢʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ɹʝʣʦʛʦ ʤʦʨʷ ʥʘ ʫʩʣʦʚʠʷ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ɸ.ɺ. ʊʦʣʩʪʠʢʦʚ 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʂʆʄʇʃɽʂʉʅʓɽ (ʄɽɾʀʅʉʊʀʊʋʊʉʂʀɽ) ʇʈʆɻʈɸʄʄʓ 

ʀ ʇʈʆɽʂʊʓ, ɺʓʇʆʃʅʗɽʄʓɽ ɺ 2016 ʛ. 
ɺʩʝʛʦ ï 25 ʧʨʦʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 
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15. 
The Use of Materials and the Neolithisation of North-Eastern Europe  

(c. 6000ï1000 BC) 

ʗ. ʀʢʷʭʝʡʤʦ* 

(ʫʥʠʚʝʨʩʠʪʝʪ ʍʝʣʴʩʠʥʢʠ) 

16.  
Land use, cultivation, and animal husbandry during the Neolithic in North-Eastern Europe 

between c. 6000 and ï 1000 BC 

ʊ. ɸʣʝʥʠʫʩ * 

(ʫʥʠʚʝʨʩʠʪʝʪ ʍʝʣʴʩʠʥʢʠ) 

17. 

ʉʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʘʥʥʦʪʠʨʦʚʘʥʠʷ, ʩʚʷʟʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ 

ʢʦʨʧʫʩʫ ʠʩʪʦʯʥʠʢʦʚ ʧʦ ʠʩʪʦʨʠʠ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ 

ɼ.ɾ. ʂʦʨʟʫʥ*  

(ʇʝʪʨɻʋ) 

18. 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʛʦʥʯʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ʂʘʨʝʣʠʠ (XïXV 

ʚʚ.) ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʤʝʪʦʜʦʚ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (SEM, ICP-

MS, LA -ICP-MS) 

ʀ.ʄ. ʉʫʤʤʘʥʝʥ 

19. 
Personal Name Systems in Finnic and beyond: reconstructing the concepts of name giving 

in cultural  layers of prehistory) 

ʊ. ɸʡʥʠʘʣʘ  

(ʫʥʠʚʝʨʩʠʪʝʪ ʛ. ʍʝʣʴʩʠʥʢʠ) 

20. 
Collapsed empires, Post-colonial nations and the construction of historical consciousness.  

Infrastructures  of memory after 1917 

ʍʦʩʝ ʄ. ʌʘʨʘʣʴʜʦ  

(ʫʥʠʚʝʨʩʠʪʝʪ ʂʦʤʧʣʫʪʝʥʩʝ) 

21. Sortavala 1900-luvulla  
ʊʘʧʠʦ ʍʷʤʶʥʝʥ 

(ʫʥʠʚʝʨʩʠʪʝʪ ɺ. ʌʠʥʣʷʥʜʠʠ) 

22. ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʂʠʞʩʢʦʛʦ ʰʭʝʨʥʦʛʦ ʨʘʡʦʥʘ ɽ.ʇ. ʀʝʰʢʦ 

23. 
ɸʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʣʝʩʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʭʦʣʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ 

ʀ.ɺ. ɼʨʦʙʳʰʝʚ (ʐʚʝʮʠʷ)  

ɸ.ɸ. ɸʜʘʤ (ʌʨʘʥʮʠʷ) 

24. 

ɼʠʥʘʤʠʢʘ ʪʘʝʞʥʳʭ ʣʝʩʦʚ ʧʦ ʜʘʥʥʳʤ ʜʝʥʜʨʦ- ʠ ʧʘʣʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʝ ʈʦʩʩʠʠ: ʘʥʘʣʠʟ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʦʞʘʨʳ ʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ 

ʀ.ɺ. ɼʨʦʙʳʰʝʚ (ʐʚʝʮʠʷ)  

25. 
ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʛʨʘʤʤʘʪʠʢʘ ʢʘʨʝʣʴʩʢʦʛʦ ʷʟʳʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʠ ʦʪʣʠʯʘʶʱʠʭ ʚʘʨʠʘʥʪʳ ʢʘʨʝʣʴʩʢʦʛʦ ̫ ʟʳʢʘ 

ʃ. ʉʠʠʣʠʥ*  

(ʫʥʠʚʝʨʩʠʪʝʪ ɺ. ʌʠʥʣʷʥʜʠʠ) 

* ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʟ ʜʨʫʛʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʀʅʊɽɻʈɸʎʀʗ ʉ ɺʋɿɸʄʀ 

ɺ 2016 ʛ. ʧʨʦʜʦʣʞʠʣʠ ʨʘʙʦʪʫ                                                    

ʬʠʣʠʘʣʳ ʢʘʬʝʜʨ ʚʫʟʦʚ ʠ ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʀɹ (1)  ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʫʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

 

  ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʂʘʨʝʣʠʠè  
 

   

 ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʇʨʦɻʝʆè, ʙʘʟʦʚʘʷ ʢʘʬʝʜʨʘ 

ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʇʝʪʨɻʋ  
 

  

ʀɺʇʉ (1) 
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ʀɻ (2) 
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ʀʅʊɽɻʈɸʎʀʗ ʉ ɺʋɿɸʄʀ 

   
 

  

 

 ʋʯʝʙʥʦ-ʥʘʫʯʥʳʡ ʢʦʤʧʣʝʢʩ (ʬʠʣʠʘʣʳ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠ ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ ʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʇʝʪʨɻʋ) 

 
 ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʥʦʤʠʢʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝè           
  

 ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʛʫʤʘʥʠʪʘʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ 

ʮʝʥʪʨ çNordicaè 
 

 

  

ʀʕ (1) 

ʀʗʃʀ (2) 
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ʀʇʄʀ (2) 

            
ʌʠʣʠʘʣʳ ʢʘʬʝʜʨʳ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ, 

ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʜʘʩʪʨʦʚ ʇʝʪʨɻʋ 
ʀʃ (2) 
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ʀʅʉʊʀʊʋʊ ɹʀʆʃʆɻʀʀ 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʣʷ ʪʠʧʦʚ 

ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ ʪʘʝʞʥʦʡ ʟʦʥʳ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʚʝʨʘ ʈʦʩʩʠʠ. ʆʥʘ 

ʚʢʣʶʯʘʝʪ 23 ʪʠʧʘ ʤʘʩʩʠʚʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʢʣʘʩʩʘʤ. ɺ ʢʘʞʜʦʤ ʢʣʘʩʩʝ 

ʚʳʜʝʣʝʥʳ ʛʨʫʧʧʳ ʪʠʧʦʚ ʧʦ ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʠʥʫʟʠʷʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʠ ʩʪʨʫʢʪʫʨʝ ʙʠʦʪʦʧʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʷʜʫ çʮʝʥʪʨ-ʦʢʨʘʡʢʘè. ɼʘʥʥʘʷ 

ʪʠʧʦʣʦʛʠʷ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʟʠʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʨʘʟʥʦʛʦ ʨʘʥʛʘ ʠ ʨʝʰʘʪʴ ʚʦʧʨʦʩʳ ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ (ʣʘʙ. ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ). 
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ʈʠʩ. ʉʪʨʫʢʪʫʨʘ ʙʦʣʦʪʥʦʡ ʩʠʩʪʝʤʳ ʄʝʥʠʢʢʘ ʚ 

ʟʘʧʦʚʝʜʥʠʢʝ çʇʘʩʚʠʢè ʠʟ ʚʝʨʭʦʚʳʭ ʤʘʩʩʠʚʦʚ 

ʣʘʧʣʘʥʜʩʢʦʛʦ ʪʠʧʘ ʩ ʧʫʥʢʪʘʤʠ ʦʧʠʩʘʥʠʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʩʣʝʚʘ) ʠ ʛʣʫʙʠʥʘʤʠ 

ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ (ʩʧʨʘʚʘ). 

ʈʠʩ. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʯʝʨʝʟ ʙʦʣʦʪʦ 

ʄʝʥʠʢʢʘ-2: 1 ï ʚʝʨʭʦʚʦʡ ʪʦʨʬ, 2 ï ʧʝʨʝʭʦʜʥʳʡ 

ʪʦʨʬ, 3 ï ʥʠʟʠʥʥʳʡ ʪʦʨʬ, 4 ï ʛʨʷʜʦʚʦ-

ʤʦʯʘʞʠʥʥʳʡ ʢʦʤʧʣʝʢʩ, 5 ï ʯʝʨʥʳʝ ʤʦʯʘʞʠʥʳ 

(ʨʠʤʧʠ), 6 ï ʚʪʦʨʠʯʥʳʝ ʦʟʝʨʢʠ. 
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ʀʅʉʊʀʊʋʊ ɹʀʆʃʆɻʀʀ 

ʄʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʡ ʧʪʠʮ ʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣʠ ʧʨʦʜʦʣʞʘʶʱʠʝʩʷ 

ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʘʨʝʘʣʦʚ ʨʷʜʘ ʚʠʜʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ ʶʞʥʫʶ ʂʘʨʝʣʠʶ ʥʘ ʛʥʝʟʜʦʚʘʥʠʝ ʧʦʜʚʠʜʘ ʞʝʣʪʦʛʦʣʦʚʦʡ 

ʪʨʷʩʦʛʫʟʢʠ. ʆʪʤʝʯʝʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʨʷʜʘ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʟʘ ʩʝʚʝʨʥʦʡ 

ʛʨʘʥʠʮʝʡ ʠʭ ʘʨʝʘʣʦʚ: ʣʫʛʦʚʦʡ ʣʫʥʴ, ʢʦʩʫʣʷ, ʢʘʙʘʥ, ʝʚʨʦʧʝʡʩʢʠʡ ʝʞ ʠ ʜʨ. 

ʆʙʥʘʨʫʞʝʥ ʨʷʜ ʥʦʚʳʭ ʨʘʥʝʝ ʥʝ ʦʪʤʝʯʘʚʰʠʭʩʷ ʚ ʂʘʨʝʣʠʠ ʚʠʜʦʚ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ ï ʨʳʞʘʷ ʚʝʯʝʨʥʠʮʘ, ʜʚʫʮʚʝʪʥʳʡ ʢʦʞʘʥ, ʥʦʯʥʠʮʘ ʅʘʪʪʝʨʝʨʘ ʠ 

ʥʝʪʦʧʳʨʴ-ʢʘʨʣʠʢ (ʣʘʙ. ʟʦʦʣʦʛʠʠ).  
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61ϲ ͫ Φ΄.  
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ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʜʜʝʨʞʘʥʠʶ 

ʧʨʠʨʦʜʥʳʭ ʦʯʘʛʦʚ ʢʣʝʱʝʚʦʛʦ 

ʵʥʮʝʬʘʣʠʪʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʘʷ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ (ʨʫʙʢʘ ʣʝʩʘ ʠ 

ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʝ). ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʠʢʩʦʜʦʚʳʭ 

ʢʣʝʱʝʡ ʧʨʦʠʩʭʦʜʠʪ ʢ 10-ʤʫ ʛʦʜʫ ʧʦʩʣʝ 

ʚʳʨʫʙʢʠ, ʘ ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʦʪʤʝʯʝʥʘ ʥʘ ʚʳʨʫʙʢʘʭ ʚʦʟʨʘʩʪʦʤ 15ï20 

ʣʝʪ (ʣʘʙ. ʧʘʨʘʟʠʪʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ 

ʞʠʚʦʪʥʳʭ).  
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ʈʠʩ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʠʢʩʦʜʦʚʳʭ ʢʣʝʱʝʡ 

Ixodes persulcatus ʠ I. trianguliceps ʥʘ 

ʨʘʟʥʳʭ ʫʯʘʩʪʢʘʭ ʣʝʩʦʚʦʟʦʙʥʦʚʣʝʥʠʷ,  

ʛʜʝ ʇʇ ï ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʢʦʨʤʣʝʥʠʷ 

ʢʣʝʱʝʡ ʥʘ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 
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ʋʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (RAPD-ʘʥʘʣʠʟ) ʫ 

ʨʘʩʪʝʥʠʡ Arabidopsis thaliana L. ʦ. ɺʘʣʘʘʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʩʘʤʦʦʧʳʣʷʶʱʠʤʠʩʷ ʚʠʜʘʤʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʦ. ɺʘʣʘʘʤ ʦʜʥʦʡ ʧʦʜʨʘʟʜʝʣʝʥʥʦʡ 

ʧʦʧʫʣʷʮʠʝʡ, ʚ ʢʦʪʦʨʦʡ ʦʪʜʝʣʴʥʳʝ ʩʫʙʧʦʧʫʣʷʮʠʠ ʩʚʷʟʘʥʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʤʠʛʨʘʮʠʦʥʥʳʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʳʷʚʣʝʥʥʘʷ 

ʧʦʧʫʣʷʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʝʪ ʠʥʙʨʠʜʠʥʛʫ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʦʭʨʘʥʝʥʠʶ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ 

ʘʜʘʧʪʘʮʠʠ ʠ ʚʳʞʠʚʘʥʠʷ ʧʦʧʫʣʷʮʠʡ (ʣʘʙ. ʛʝʥʝʪʠʢʠ). 
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ʄʝʩʪʘ ʩʙʦʨʘ ʨʘʩʪʝʥʠʡ P95%, % Hexp 

ʦ. ɺʘʣʘʘʤ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ) 29,2 0,092 Ñ 0,015 

ʂʘʨʝʣʴʩʢʠʝ ʧʦʧʫʣʷʮʠʠ A. thaliana [ʌʝʜʦʨʝʥʢʦ ʠ ʜʨ., 2011] 35,2 0,126 Ñ 0,016 

ɹʨʠʪʘʥʩʢʠʝ ʧʦʧʫʣʷʮʠʠ A. thaliana [Abbott, Gomes, 1989] 16,50 0,055 

ʉʘʤʦʦʧʳʣʠʪʝʣʠ, ʩʨʝʜʥʝʝ ʧʦ 33ʚʠʜʘʤ [Hamrick et al., 1979] 18,99 0,058 

ʇʨʠʤʝʯʘʥʠʝ: P95% ï ʜʦʣʷ ʧʦʣʠʤʦʨʬʥʳʭ ʣʦʢʫʩʦʚ ʧʨʠ 95% ʢʨʠʪʝʨʠʠ; ʅexp ï ʦʞʠʜʘʝʤʘʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʴ. 

ʊʘʙʣ. ʇʦʢʘʟʘʪʝʣʠ ʫʨʦʚʥʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʝʥʠʡ A. thaliana ʦ. ɺʘʣʘʘʤ 
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ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʙʝʣʢʦʚ ʩ 

ʰʫʥʛʠʪʦʚʳʤʠ ʫʛʣʝʨʦʜʥʳʤʠ 

ʥʘʥʦʯʘʩʪʠʮʘʤʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 

ʢʦʤʧʣʝʢʩʦʚ (ʘʩʩʦʮʠʘʪʦʚ) ʚ ʚʦʜʥʦʡ 

ʜʠʩʧʝʨʩʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʰʫʥʛʠʪʦʚʦʛʦ ʥʘʥʦʫʛʣʝʨʦʜʘ:              

1) ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʚʷʟʳʚʘʥʠʝ ʠ 

ʪʨʘʥʩʧʦʨʪ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʙʝʣʢʦʤ; 

2) ʧʝʨʦʢʩʠʜʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ;         

3) ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʘʟʦʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʩ ʫʯʘʩʪʠʝʤ 

ʨʘʩʪʚʦʨʝʥʥʳʭ ʙʝʣʢʦʚ (ʛʨʫʧʧʘ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʬʠʟʠʢʠ).  

26 

ʈʠʩ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʝʣʢʘ ʠ 

 ʫʛʣʝʨʦʜʥʦʡ ʥʘʥʦʯʘʩʪʠʮʳ. 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɺʆɼʅʓʍ ʇʈʆɹʃɽʄ ʉɽɺɽʈɸ 

ʆʙʥʘʨʫʞʝʥ ʠ ʠʟʫʯʝʥ ʨʷʜ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʠʛʨʘʶʱʠʭ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʪʝʧʣʦʤʘʩʩʦʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʧʦʢʨʳʪʳʭ ʣʴʜʦʤ ʦʟʝʨ: 

ʚʥʫʪʨʝʥʥʠʝ ʚʦʣʥʳ ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʦʩʮʠʣʣʷʮʠʠ 

ʫʨʦʚʥʝʡ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʢ ʧʦʣʫʩʫʪʦʯʥʳʡ ʧʨʠʣʠʚ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ, ʦʙʥʘʨʫʞʝʥʘ ʠʭ ʚʥʫʪʨʠʩʫʪʦʯʥʘʷ 

ʜʠʥʘʤʠʢʘ ʚ ʧʦʜʣʝʜʥʦʤ ʩʣʦʝ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʡ ʢʦʥʚʝʢʮʠʠ, ʦʢʘʟʳʚʘʶʱʝʡ 

ʨʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ʥʘ ʵʪʘʧʝ ʧʦʟʜʥʝʡ 

ʟʠʤʳ. (ʣʘʙ. ʛʠʜʨʦʬʠʟʠʢʠ). 

 

27 

ʈʠʩ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ 

ʚ ʧʝʨʠʦʜ ʧʦʜʣʝʜʥʦʡ ʢʦʥʚʝʢʮʠʠ (ʇʝʪʨʦʟʘʚʦʜʩʢʘʷ ʛʫʙʘ, ʤʘʨʪ 2016 ʛ.) 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɺʆɼʅʓʍ ʇʈʆɹʃɽʄ ʉɽɺɽʈɸ 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ ʜʣʷ 

ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ɹʘʡʢʘʣ, 

ʃʘʜʦʞʩʢʦʝ ʠ ʆʥʝʞʩʢʦʝ, ʘ ʪʘʢʞʝ 

ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ ʧʨʠ ʨʘʟʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʜʦ 2070 ʛ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ ʢʨʫʧʥʳʭ ʦʟʝʨ 

ʈʦʩʩʠʠ (ʣʘʙ. ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ). 
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ʈʠʩ. ʀʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 

ʦʟʝʨʘʭ: ʘ) ʃʘʜʦʞʩʢʦʤ (1) ʠ ʆʥʝʞʩʢʦʤ 

ʦʟʝʨʘʭ (2), ʙ) ɹʘʡʢʘʣ, ʚ) ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ-

ʦʟʝʨʝ.  ʇʦ ʜʘʥʥʳʤ ʟʘ 1900-2014 ʛʛ. 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɺʆɼʅʓʍ ʇʈʆɹʃɽʄ ʉɽɺɽʈɸ 

ʉʦʟʜʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ 

ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ɻʀʉ ʪʝʭʥʦʣʦʛʠʡ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʛʨʘʬʠʠ ʠ 

ʛʠʜʨʦʣʦʛʠʠ, ʚʦʜʥʦʤ ʪʨʘʥʩʧʦʨʪʝ, 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʝ, ʚʦʜʥʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʨʳʙʥʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʠ 

ʥʘʩʝʣʝʥʠʠ ʨʝʛʠʦʥʘ. ɹʘʟʘ ʜʘʥʥʳʭ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʤ 

ʨʝʰʝʥʠʠ ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʠ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʨʝʛʠʦʥʘ (ʣʘʙ. ʛʝʦʛʨʘʬʠʠ ʠ 

ʛʠʜʨʦʣʦʛʠʠ). 
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ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɺʆɼʅʓʍ ʇʈʆɹʃɽʄ ʉɽɺɽʈɸ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʘʩʰʪʘʙʥʳʝ ʧʨʦʮʝʩʩʳ ʦʣʠʛʦʪʨʦʬʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʷʨʯʝ ʚʩʝʛʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʚʠʪʠʷ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʝʥʪʦʩʘ. ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ 

ʟʘʣʠʚʘʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʨʷʤʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ, ʠ ʚ 

ʮʝʥʪʨʘʣʴʥʳʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʯʘʩʪʢʘʭ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ 

ʩʥʠʟʠʣʘʩʴ ʚ 4ï10 ʨʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʠʦʜʘ ʠʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ 

1990-ʭ ʛʦʜʘʭ. ʂ 2016 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ,  

ʙʠʦʤʘʩʩʘ ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʠ ʠʭ  

ʩʪʨʫʢʪʫʨʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ  

ʥʘ ʫʨʦʚʥʝ, ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ  

ʩʦʩʪʦʷʥʠʝʤ ʚ 1960ï1970-ʭ ʛʦʜʘʭ.  

ʆʪʢʣʠʢ  ʜʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ  

ʩʚʷʟʘʥ ʩʦ ʩʥʠʞʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ  

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʈʝʘʢʮʠʷ  

ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʙʦʣʴʰʝʡ  

ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʘ ʠʟʤʝʥʝʥʠʷʤʠ  

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ  

(ʣʘʙ. ʛʠʜʨʦʙʠʦʣʦʛʠʠ). 
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ʈʠʩ. ʉʥʠʞʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ (N, ʪʳʩ. ʵʢʟ./ʤ2) 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʝʥʪʦʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ  

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ. 1 ï ʇʝʪʨʦʟʘʚʦʜʩʢʘʷ ʛʫʙʘ 

2 ï ʮʝʥʪʨʘʣʴʥʳʡ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʨʘʡʦʥ ʦʟʝʨʘ.  



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɻɽʆʃʆɻʀʀ 

31 

ʅʘ ʂʘʨʝʣʴʩʢʦʤ ʢʨʘʪʦʥʝ 

ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʦʷʚʣʝʥʠʝ 

ʦʩʥʦʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʩ 

ʚʦʟʨʘʩʪʦʤ 2404 ʤʣʥ ʣʝʪ, 

ʠʟʚʝʩʪʥʦʛʦ ʪʘʢʞʝ ʜʣʷ ʨʷʜʘ ʜʨʫʛʠʭ 

ʢʨʘʪʦʥʦʚ (ʉʴʶʧʝʨʠʦʨ, ɿʠʤʙʘʙʚʝ, 

ʁʠʣʛʘʨʥ, ʘ ʪʘʢʞʝ ʉʝʚʝʨʦ-

ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ), ʢʦʪʦʨʦʝ 

ʬʦʨʤʠʨʫʝʪ ʢʨʫʧʥʫʶ 

ʤʘʛʤʘʪʠʯʝʩʢʫʶ ʧʨʦʚʠʥʮʠʶ ʚ 

ʧʨʝʜʝʣʘʭ ʥʝʦʘʨʭʝʡʩʢʦʛʦ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʂʝʥʦʨʣʝʥʜ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ 

ʀɻɽʄ ʈɸʅ ʠ ʀɻɻɼ ʈɸʅ (ʣʘʙ. 

ʧʝʪʨʦʣʦʛʠʠ ʠ ʪʝʢʪʦʥʠʢʠ).                         

 ʈʠʩ. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʦʣʦʞʝʥʠʷ ʙʣʦʢʦʚ ʘʨʭʝʡʩʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʢʦʨʳ ʚ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʝ (ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ 

ʉ.ɸ. ʇʠʩʘʨʝʚʩʢʦʛʦ (Pisarevsky et al., 2015) ʩ 

ʫʧʨʦʱʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ). 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ɻɽʆʃʆɻʀʀ 
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ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʤʝʶʱʝʡʩʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʧʨʦʰʝʜʰʠʝ 35 ʣʝʪ ʧʦʩʪʨʦʝʥʳ 

ʪʦʤʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʛʣʫʙʠʥʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʃʘʜʦʞʩʢʦ-

ɹʦʪʥʠʯʝʩʢʦʡ ʟʦʥʳ, ʫʪʦʯʥʝʥʳ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʘʩʩʣʦʝʥʥʦʩʪʠ 

ʟʝʤʥʦʡ ʢʦʨʳ, ʛʝʦʤʝʪʨʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʘʥʠʮ, ʦʪʤʝʯʝʥʦ 

ʧʦʛʨʫʞʝʥʠʝ ʛʨʘʥʠʮʳ ʢʦʨʘ ï ʤʘʥʪʠʷ 

ʜʦ 64 ʢʤ (ʣʘʙ. ʛʝʦʬʠʟʠʢʠ). 

ʈʠʩ. ʉʚʦʜʥʳʡ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʧʨʦʬʠʣʶ ɺʳʙʦʨʛ-ʉʧʘʩʩʢʘʷ ɻʫʙʘ: 1 ï ʛʨʘʥʠʪʳ ʨʘʧʘʢʠʚʠ; 2 ï 

ʧʣʘʛʠʦʤʠʢʨʦʢʣʠʥʦʚʳʝ ʛʨʘʥʠʪʳ; 3 ï ʣʶʜʠʢʦʚʠʡʩʢʦ-ʢʘʣʝʚʠʡʩʢʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ; 4 ï ʣʦʧʠʡʩʢʠʝ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ; 5 ï ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ 

ʟʝʤʥʦʡ ʢʦʨʳ; 6 ï ʉʝʚʝʨʦ-ʃʘʜʦʞʩʢʠʡ ʤʘʥʪʠʡʥʳʡ ʩʚʦʜ; 7 ï ʛʥʝʡʩʦʚʦ-ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚʳʡ ʢʦʤʧʣʝʢʩ, 

ʩʨʝʜʥʝʢʦʨʦʚʳʡ; 8 ï ʜʠʦʨʠʪʦ-ʛʥʝʡʩʳ ʠ ʢʠʩʣʳʝ ʛʨʘʥʫʣʠʪʳ ʥʠʞʥʝʢʦʨʦʚʦʛʦ ʩʣʦʷ; 9 ï ʧʝʨʝʭʦʜʥʳʡ ʩʣʦʡ ʢʦʨʘï

ʤʘʥʪʠʷ: ʦʩʥʦʚʥʳʝ ʛʥʝʡʩʳ, ʛʨʘʥʫʣʠʪʳ, ʧʝʨʠʜʦʪʠʪʳ; 10 ï ʛʨʘʥʘʪ-ʧʠʨʦʢʩʝʥʦʚʳʝ ʛʨʘʥʫʣʠʪʳ, ʵʢʣʦʛʠʪʳ, 

ʧʝʨʠʜʦʪʠʪʳ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ; 11 ï ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʥʪʠʡʥʳʭ ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ; 12 ï ʗʥʠʩʲʷʨʚʠʥʩʢʘʷ 

ʤʝʞʛʝʦʙʣʦʢʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ; 13 ï ʛʣʘʚʥʳʝ ʤʘʥʪʠʡʥʳʝ ʨʘʟʣʦʤʳ; 14 ï ʤʘʥʪʠʡʥʳʝ ʨʘʟʣʦʤʳ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʦʥ; 15 ï ʚʥʫʪʨʠʢʦʨʦʚʳʝ ʨʘʟʣʦʤʳ; 16 ï ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʙʣʦʢʦʚ; 17 ï ʛʨʘʥʠʮʳ ʩʣʦʝʚ ʠ 

ʪʦʯʢʠ ʦʙʤʝʥʘ ʚʦʣʥ ʧʦ ʜʘʥʥʳʤ ʄʆɺɿ-ʄʈʉ; 18 ï ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨ ʚ ʆʤÖʤ 
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ʆʙʦʩʥʦʚʘʥʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʧʨʦʷʚʣʝʥʠʡ ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʠʥʪʨʫʟʠʚʘʭ ʂʘʘʣʘʤʩʢʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʇʨʠʣʘʜʦʞʴʝ ʥʘ ʜʚʘ ʪʠʧʘ ï ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ. ʆʧʨʝʜʝʣʝʥʳ 

ʠʭ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʙʦʣʝʝ 30 ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʬʘʟ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ Pd-Bi-Te ʩʠʩʪʝʤʳ ʠ ʟʦʣʦʪʘ. ʆʨʫʜʝʥʝʥʠʝ 

ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ ~800ÁC (ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʘʷ 

ʩʪʘʜʠʷ ʩʪʘʥʦʚʣʝʥʠʷ ʠʥʪʨʫʟʠʡ) ʜʦ <230ÁC (ʚ ʟʦʥʘʭ ʩʜʚʠʛʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ) 

(ʣʘʙ. ʤʘʛʤʘʪʠʟʤʘ, ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ). 

ʈʠʩ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ 

ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʂʘʘʣʘʤʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʧʦ [ʉʪʝʧʘʥʦʚ ʠ ʜʨ., 2004] ʩ 

ʜʦʧʦʣʥʝʥʠʷʤʠ): 1 ï ʜʠʦʨʠʪʳ (~1,85 ʤʣʨʜ ʣʝʪ); 2ï

4 ï ʂʘʘʣʘʤʩʢʠʡ ʢʣʠʥʦʧʠʨʦʢʩʝʥʠʪ-ʛʘʙʙʨʦʥʦʨʠʪ-

ʜʠʦʨʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ (~1,89 ʤʣʨʜ ʣʝʪ): 5 ï 

ʢʚʘʨʮ-ʙʠʦʪʠʪʦʚʳʝ, ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʣʘʥʮʳ 

(ʣʘʜʦʞʩʢʘʷ ʩʝʨʠʷ); 6 ï ʩʣʶʜʠʩʪʳʝ, 

ʘʤʬʠʙʦʣʦʚʳʝ, ʛʨʘʬʠʪʩʦʜʝʨʞʘʱʠʝ ʩʣʘʥʮʳ 

(ʩʦʨʪʘʚʘʣʴʩʢʘʷ ʩʝʨʠʷ); 7 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ; 8 ï ʧʨʦʷʚʣʝʥʠʷ 

ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ: ʘ. 

ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ, ʙ. ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ  
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ʉ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʝʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚ 

ʰʫʥʛʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ ʫʛʣʝʨʦʜʥʳʭ ʩʣʦʝʚ ï 

ʛʨʘʬʠʪʦʧʦʜʦʙʥʳʝ ʠ ʬʫʣʣʝʨʝʥʦʧʦʜʦʙʥʳʝ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ 

ʧʘʯʢʠ. ɼʣʷ ʩʣʦʝʚ ʧʝʨʚʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʘ ʜʚʫʭʤʝʨʥʘʷ 

ʛʝʢʩʘʛʦʥʘʣʴʥʘʷ ʩʠʤʤʝʪʨʠʷ, ʘ ʚʪʦʨʦʛʦ ï ʥʘʣʠʯʠʝ ʧʝʥʪʘʛʦʥʘʣʴʥʳʭ 

ʠ ʛʝʧʪʘʛʦʥʘʣʴʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʢʦʣʝʮ ʠ ʢʣʘʩʪʝʨʦʚ ʥʝʫʛʣʝʨʦʜʥʳʭ 

ʵʣʝʤʝʥʪʦʚ (ʣʘʙ. ʰʫʥʛʠʪʦʚ). 

 

ʈʠʩ. ɼʚʘ ʪʠʧʘ ʫʛʣʝʨʦʜʥʳʭ ʩʣʦʝʚ:   

ʛʨʘʬʠʪʦʧʦʜʦʙʥʳʝ (ʩʣʝʚʘ) ʠ ʬʫʣʣʝʨʝʥʦʧʦʜʦʙʥʳʝ (ʩʧʨʘʚʘ) 
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ʅʘ ʦʩʥʦʚʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ (230ï310 ʤ3/ʛʘ), 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʠʟ ʩʦʭʨʘʥʝʥʥʦʛʦ ʧʦʜʨʦʩʪʘ ʠ ʪʦʥʢʦʤʝʨʘ, ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʘʥʜʘʨʪʥʳʭ ʪʘʙʣʠʮ ʭʦʜʘ ʨʦʩʪʘ ʥʘ 40ï50%. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʪʠʧʳ ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʜʝʨʝʚʴʝʚ ʧʦ ʜʠʘʤʝʪʨʫ ʠ ʦʧʨʝʜʝʣʝʥʘ ʪʦʚʘʨʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʜʨʝʚʦʩʪʦʝʚ (ʣʘʙ. ʜʠʥʘʤʠʢʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʪʘʝʞʥʳʭ ʣʝʩʦʚ). 

ʈʠʩ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʫʤʤʳ 

ʧʣʦʱʘʜʝʡ ʩʝʯʝʥʠʡ ʝʣʦʚʦʛʦ 

ʜʨʝʚʦʩʪʦʷ (ʢʚ.ʩʤ) ʥʘ 

ʧʣʦʱʘʜʢʘʭ 3ʭ3ʤ ʧʨʠ ʠʪʦʛʦʚʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʝʣʠ 51% 

ʈʠʩ. ɽʣʦʚʳʡ 

ʜʨʝʚʦʩʪʦʡ, 

ʚʦʟʥʠʢʰʠʡ ʠʟ 

ʧʦʜʨʦʩʪʘ ʩ ʠʩʭʦʜʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ 27% 
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ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʘʚʪʦʤʦʨʬʥʳʭ, ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʠ ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ 

ɺʦʩʪʦʯʥʦʡ ʌʝʥʥʦʩʢʘʥʜʠʠ; ʫʩʪʘʥʦʚʣʝʥʳ ʠʭ ʭʘʨʘʢʪʝʨ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ʉʦʟʜʘʥʳ ʪʝʤʘʪʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʧʦʯʚ ʨʝʛʠʦʥʘ 

(ʣʘʙ. ʣʝʩʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ). 

ʈʠʩ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʯʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʪʝʢʘʝʪ ʛʨʫʙʦʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ (ʣʝʚʘʷ ʢʘʨʪʘ), 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʯʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ ʦʛʣʝʝʥʠʷ (ʧʨʘʚʘʷ ʢʘʨʪʘ) 
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ʉ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʘʪʝʣʣʠʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʘ ʦʮʝʥʢʘ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɺʦʩʪʦʯʥʦʡ ʌʝʥʥʦʩʢʘʥʜʠʠ, ʠ ʦʧʠʩʘʥʘ ʠʭ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʦʧʫʣʷʮʠʠ 

ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʝʥʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ 

ʧʦʧʫʣʷʮʠʷʤʠ ʩʦʩʥʳ ʣʘʧʣʘʥʜʩʢʦʡ (Pinus sylvestris ssp. lapponica) ʠ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris) ʥʝ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠ ʚ ʫʨʦʚʥʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʦʩʥʳ ʣʘʧʣʘʥʜʩʢʦʡ ʚ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʜʚʠʜ (ʣʘʙ. ʣʝʩʥʳʭ ʙʠʦʪʝʭʥʦʣʦʛʠʡ). 

ʈʠʩ. ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʢʘʨʝʣʴʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʅʝʠ (DN) 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʃɽʉɸ 

38 

ɺʳʷʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʜʚʫʭ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʩʠʣʦʛʝʥʝʟʘ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ 

ʜʨʝʚʝʩʠʥʝ ʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ 

ʚʦʜʦʧʨʦʚʦʜʷʱʫʶ ʠ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʬʫʥʢʮʠʠ ʠʣʠ ʬʫʥʢʮʠʶ ʟʘʧʘʩʘʥʠʷ. ʅʘ 

ʧʨʠʤʝʨʝ ʢʘʨʝʣʴʩʢʦʡ ʙʝʨʝʟʳ, ʫ ʢʦʪʦʨʦʡ 

ʚ ʩʪʚʦʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʘʣʠʟʫʶʪʩʷ 

ʦʙʘ ʚʘʨʠʘʥʪʘ, ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʩʦʩʫʜʦʚ ʠ ʚʦʣʦʢʦʥ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʘʭʘʨʦʟʦʩʠʥʪʘʟʳ 

(ʉʉ) ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʛʝʥʘ SUS1 ʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʘʢʪʠʚʥʳʤ ʩʠʥʪʝʟʦʤ 

ʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢʣʝʪʦʯʥʳʭ 

ʩʪʝʥʦʢ (ʮʝʣʣʶʣʦʟʳ) (ʣʘʙ. ʬʠʟʠʦʣʦʛʠʠ 

ʠ ʮʠʪʦʣʦʛʠʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʎʂʇ 

çɸʥʘʣʠʪʠʯʝʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷè). 

ʈʠʩ. ʉʮʝʥʘʨʠʠ ʧʨʦʪʝʢʘʥʠʷ ʢʩʠʣʦʛʝʥʝʟʘ ʚ 

ʢʘʨʝʣʴʩʢʦʡ ʙʝʨʸʟʝ 
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ʀʅʉʊʀʊʋʊ ʇʈʀʂʃɸɼʅʓʍ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɼʣʷ ʘʥʘʣʠʟʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ 

ʧʨʝʜʣʦʞʝʥʳ ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʳʝ 

ʤʝʨʳ ʮʝʥʪʨʘʣʴʥʦʩʪʠ ʚʝʨʰʠʥ ʠ 

ʨʝʙʝʨ ʛʨʘʬʘ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ 

ʨʘʟʙʠʝʥʠʷ ʛʨʘʬʘ ʥʘ ʩʦʦʙʱʝʩʪʚʘ. 

ʄʝʪʦʜʳ ʘʧʨʦʙʠʨʦʚʘʥʳ ʜʣʷ 

ʨʘʥʞʠʨʦʚʘʥʠʷ ʚʝʙ-ʩʘʡʪʦʚ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʌ ʠ 

ʘʥʘʣʠʟʘ ʧʦʨʪʘʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʧʫʙʣʠʢʘʮʠʡ Math-net.ru (ʣʘʙ. 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ). 
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ʈʠʩ. ɻʨʘʬ ʚʝʙ-ʧʨʦʩʪʨʘʥʩʪʚʘ 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʇʈʀʂʃɸɼʅʓʍ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʀʩʩʣʝʜʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠ 

ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʛʨʘʬʦʚʳʭ 

ʤʦʜʝʣʝʡ ʩʝʪʝʡ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʪʘʢʠʭ ʢʘʢ ʀʥʪʝʨʥʝʪ, ʩʦʮʠʘʣʴʥʳʝ 

ʩʝʪʠ ʠ ʪ.ʧ. ʅʘʡʜʝʥʳ ʧʨʝʜʝʣʴʥʳʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʨʘʩʪʫʱʝʤ ʯʠʩʣʝ 

ʫʟʣʦʚ ʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʝʡ (ʣʘʙ. 

ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ). 

40 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʇʈʀʂʃɸɼʅʓʍ ʄɸʊɽʄɸʊʀʏɽʉʂʀʍ 

ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʦʩʪʘʚʣʝʥʘ ʠ ʨʝʰʝʥʘ 

ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʥʠʡ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʩʢʨʠʥʠʥʛʘ. ʈʘʟʨʘʙʦʪʘʥʦ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʩʦʩʪʦʷʥʠʷ ʟʘʛʨʫʟʢʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ 

(ʣʘʙ. ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ). 
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ʈʠʩ. ɿʘʜʘʯʘ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʧʠʩʘʥʠʷ 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʕʂʆʅʆʄʀʂʀ 

ʇʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʧʨʝʜʝʣʠʪʴ 

ʩʪʝʧʝʥʴ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʘ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʠʟʤʝʥʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ  ʠʥʜʠʢʘʪʦʨʦʚ, 

ʦʪʨʘʞʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ.  

ʄʝʪʦʜʠʢʘ ʘʧʨʦʙʠʨʦʚʘʥʘ 

 ʥʘ ʨʝʛʠʦʥʘʭ ʉɿʌʆ  

(ʦʪʜʝʣ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ  

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ). 
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ʈʠʩ.  ʄʘʪʨʠʮʘ ʦʮʝʥʢʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 

ʨʝʛʠʦʥʦʚ ʉɿʌʆ 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʕʂʆʅʆʄʀʂʀ 

ʉʦʟʜʘʥʘ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʙʘʟʘ 

ʜʘʥʥʳʭ (ɹɼ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʝʩʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ 83 ʩʫʙʲʝʢʪʘʭ ʈʌ. ɼʘʥʥʳʝ ʧʦ 

ʢʘʞʜʦʤʫ ʩʫʙʲʝʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʟʨʝʟʝ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʣʝʩʥʦʝ 

ʭʦʟʷʡʩʪʚʦ; ʣʝʩʦʟʘʛʦʪʦʚʢʠ; 

ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ; ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʮʝʣʣʶʣʦʟʳ, ʜʨʝʚʝʩʥʦʡ ʤʘʩʩʳ, ʙʫʤʘʛʠ, 

ʢʘʨʪʦʥʘ ʠ ʠʟʜʝʣʠʡ ʠʟ ʥʠʭ. ɹɼ ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʥʷʪʳʭ, 

ʠʥʜʝʢʩʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʲʝʤʘʤ 

ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʠʮʠʡ, ʟʘʧʘʩʘʤ ʜʨʝʚʝʩʠʥʳ, 

ʣʝʩʠʩʪʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʝ ʧʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʣʦʢʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘ ʥʘ 

ʣʝʩʥʦʤ ʢʦʤʧʣʝʢʩʝ, ʜʘʥʥʳʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʠʛʨʘʥʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʨʝʛʠʦʥʘ (ʦʪʜʝʣ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ). 

43 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʕʂʆʅʆʄʀʂʀ 

ʅʘ ʦʩʥʦʚʝ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʨʝʛʠʦʥʘʭ ʉɿʌʆ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠʯʠʥʳ ʠ 

ʧʦʩʣʝʜʩʪʚʠʷ ʜʝʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʥʘ 

ʧʝʨʠʬʝʨʠʡʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʈʘʟʨʘʙʦʪʘʥʘ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ,  

ʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʠ ʧʨʘʚʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, 

ʘ ʪʘʢʞʝ ʟʘʱʠʪʫ ʠʥʪʝʨʝʩʦʚ  

ʧʝʨʠʬʝʨʠʡʥʦʡ ʪʝʨʨʠʪʦʨʠʠ  

(ʦʪʜʝʣ ʨʝʛʠʦʥʘʣʴʥʦʡ  

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ). 
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ʈʠʩ. ʅʦʨʤʘʪʠʚʥʘʷ ʤʦʜʝʣʴ ʠ ʝʝ 

ʜʝʬʦʨʤʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ  

ʜʝʡʩʪʚʠʷ ʵʢʩʪʨʘʢʪʠʚʥʳʭ 

ʠʥʩʪʠʪʫʪʦʚ  



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʕʂʆʅʆʄʀʂʀ 
ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʣʝʞʠʪ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʤʠʛʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʝ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʣʦʚʦʟʨʘʩʪʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʦʥʘ, ʫʩʠʣʠʚʘʷ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ 

(ʦʪʜʝʣ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ). 

45 

˾ˢ˭ˤˮ́ˮ˩ ̉˩˶˻ˤ˩̉˩˿˴˻˥˻ ˴ˢ˽ˮ́ˢ˶ˢ ́˩˾˾ˮ́˻˾ˮ˯

˸͙͎ͪ͊ͼ͙Ύ ͔͔͙ͤ͊ͫͤ͡ΎΣ ͊͟͟ ͺ͊ͭͦͪ͟ 
ό͙͍͔͙ͤͫͭͼ͙Ύύ ͍͙͙ͪ͊ͭ͘Ύ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ 

͙͊ͨͭ͊͊͟͡

˸͔͙͊ͭͣ͊ͭ;͔͙͔ͫ͟ ͔ͣͭͦ͒·Υ
Å˿ ͙͙ͭ͊ͭͫͭ;͔͙͚ͫ͟ ͙͊ͤ͊͘͡
Å̏ ͔͙ͦͤͦͣͭͪ͟;͔͙͚ͫ͟ ͙͊ͤ͊͘͡
Å˸ ͔͙͊ͭͣ͊ͭ;͔͔ͫͦ͟ ͔͙͍͙͔ͣͦ͒ͪͦ͊ͤ͡

˿ͦͼ͙͎͙ͦͦ͡;͔͙͔ͫ͟ ͔ͣͭͦ͒·Υ
Å˻ ͨͪͦͫ· ͔͔͙ͤ͊ͫͤ͡ΎΣ ͍ ͭΦ;Φ ͙͎͍ͣͪ͊ͤͭͦ
Å˴ ͊;͔͍͔ͫͭͤͤ·͔ ͙͔͍ͤͭͪΈΌ
Å̅ ͦͯͫ͟-͎ͪͯͨͨ·

˿ͦͼ͙͊͡Έͤͦ-͔͎͒ͣͦͪ͊ͺ͙;͔͙͔ͫ͟ 
ͨͪͦͼ͔ͫͫ·

ˮ͙ͤͫͭͭͯͭ· ͍͙͍͍ͦͫͨͪͦͦ͒ͫͭ͊͘ ;͔͍͔ͦ͡;͔͎ͫͦͦ͟ ͙͊ͨͭ͊͊͟͡

˸͔͔͙͙͗ͭͪͪͭͦͪ͊͡Έͤ͊Ύ ͔ͦͤͯͪͤ͟͟ͼ͙Ύ 
͊͘ ;͔͍͔ͦ͡;͔͙͚ͫ͟ ͙͊ͨͭ͊͟͡
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ʈʠʩ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ 

ʤʠʛʨʘʮʠʠ ʥʘʩʝʣʝʥʠʷ  

ʥʘ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʢʘʧʠʪʘʣʘ  ʪʝʨʨʠʪʦʨʠʡ 
 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʗɿʓʂɸ, ʃʀʊɽʈɸʊʋʈʓ 

ʀ ʀʉʊʆʈʀʀ 

ɺʧʝʨʚʳʝ ʦʧʫʙʣʠʢʦʚʘʥ ɹʦʣʴʰʦʡ ʢʘʨʝʣʴʩʢʦ-

ʨʫʩʩʢʠʡ ʩʣʦʚʘʨʴ (ʣʠʚʚʠʢʦʚʩʢʦʝ ʥʘʨʝʯʠʝ). ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʟʫʣʴʪʘʪ ʚʥʝʜʨʝʥʠʷ 

ʥʘʫʯʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʭ ʫʨʦʚʥʝʡ ʷʟʳʢʘ ʚ 

ʧʨʘʢʪʠʢʫ ʷʟʳʢʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʟʜʘʥʠʷ 

ʥʦʨʤʠʨʦʚʘʥʥʦʛʦ ʢʘʨʝʣʴʩʢʦʛʦ ʷʟʳʢʘ 

(ʣʠʚʚʠʢʦʚʩʢʦʝ ʥʘʨʝʯʠʝ). ɺ ʥʝʛʦ ʚʢʣʶʯʝʥʘ 

ʥʘʠʙʦʣʝʝ ʫʧʦʪʨʝʙʠʪʝʣʴʥʘʷ ʣʝʢʩʠʢʘ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʷʟʳʢʘ. ʗʟʳʢʦʚʳʝ 

ʠʣʣʶʩʪʨʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ, 

ʧʨʝʜʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ, ʧʦʩʣʦʚʠʮʳ ʠ ʧʦʛʦʚʦʨʢʠ, 

ʨʘʩʢʨʳʚʘʶʪ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʢʘʨʝʣʴʩʢʦʡ ʨʝʯʠ (ʩʝʢʪʦʨ ʷʟʳʢʦʟʥʘʥʠʷ). 
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ʈʠʩ. ɹʦʣʴʰʦʡ ʢʘʨʝʣʴʩʢʦ-ʨʫʩʩʢʠʡ ʩʣʦʚʘʨʴ 

(ʣʠʚʚʠʢʦʚʩʢʦʝ ʥʘʨʝʯʠʝ) 

( ʉʦʩʪʘʚʠʪʝʣʴ ʊ.ʇ. ɹʦʡʢʦ) 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʗɿʓʂɸ, ʃʀʊɽʈɸʊʋʈʓ 

ʀ ʀʉʊʆʈʀʀ 

ʇʨʦʚʝʜʝʥʘ ʨʘʙʦʪʘ ʧʦ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʩʚʝʜʝʥʠʡ ʦ ʤʠʬʦʣʦʛʠʠ ʚʝʧʩʦʚ ʚ ʞʘʥʨʝ 

ʵʥʮʠʢʣʦʧʝʜʠʠ. ʄʠʬʦʣʦʛʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʠ ʵʪʦʤ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ: ʢʘʢ ʢʘʨʪʠʥʘ 

ʤʠʨʘ, ʩʠʩʪʝʤʘ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʠʨʦʧʦʥʠʤʘʥʠʷ 

ʠ ʷʟʳʢ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ. ɿʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʵʥʮʠʢʣʦʧʝʜʠʠ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʢʦʚʳʡ 

ʩʣʦʚʘʨʴ ʤʠʬʦʣʦʛʠʯʝʩʢʠʭ ʪʝʨʤʠʥʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʚ ʚʝʧʩʩʢʦʡ ʪʨʘʜʠʮʠʠ. ʉʚʦʜ 

ʟʥʘʥʠʡ ʧʦ ʚʝʧʩʩʢʦʡ ʤʠʬʦʣʦʛʠʠ ʚʢʣʶʯʘʝʪ 

ʪʘʢʞʝ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʩʪʦʨʠʠ ʠ 

ʢʫʣʴʪʫʨʳ ʚʝʧʩʦʚ, ʠʩʪʦʨʠʦʛʨʘʬʠʯʝʩʢʠʡ ʦʙʟʦʨ 

ʧʨʝʜʤʝʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʩʝʢʪʦʨ ʵʪʥʦʣʦʛʠʠ). 

47 

ʈʠʩ. ʄʠʬʦʣʦʛʠʷ ʚʝʧʩʦʚ: 

ʵʥʮʠʢʣʦʧʝʜʠʷ 

( ʉʦʩʪʘʚʠʪʝʣʴ ʀ.ʖ. ɺʠʥʦʢʫʨʦʚʘ) 



ȶɌɜɑɗɨɝɖɔɕ əɌɟɣəɧɕ ɢɑəɞɜ ȼȬȹ 

ʀʅʉʊʀʊʋʊ ʗɿʓʂɸ, ʃʀʊɽʈɸʊʋʈʓ 

ʀ ʀʉʊʆʈʀʀ 

ʇʦʜʛʦʪʦʚʣʝʥʘ ʠ ʦʧʫʙʣʠʢʦʚʘʥʘ ʢʥʠʛʘ, 

ʧʦʩʚʷʱʝʥʥʘʷ ʊʠʭʦʥʫ ɺʘʩʠʣʴʝʚʠʯʫ ɹʘʣʘʥʜʠʥʫ 

(ʦʢʦʣʦ 1748ï26.06.1830) ï ʧʝʪʨʦʟʘʚʦʜʩʢʦʤʫ 

ʧʠʩʘʪʝʣʶ-ʢʨʘʝʚʝʜʫ, ʘʚʪʦʨʫ ʩʦʯʠʥʝʥʠʡ ʦʙ 

ʠʩʪʦʨʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʘ, ʆʣʦʥʮʘ, ʜʚʦʨʮʦʚ 

ʇʝʪʨʘ I ʥʘ ʇʝʪʨʦʚʩʢʦʤ ʟʘʚʦʜʝ ʠ ʚ 

ʄʘʨʮʠʘʣʴʥʳʭ ʚʦʜʘʭ. ɺ ʢʥʠʛʝ ʩʦʙʨʘʥʳ ʚʩʝ 

ʠʟʚʝʩʪʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʯʠʥʝʥʠʷ 

ɹʘʣʘʥʜʠʥʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʧʠʩʴʤʘ. ʊʝʢʩʪʳ 

ʩʦʧʨʦʚʦʞʜʝʥʳ ʪʝʢʩʪʦʣʦʛʠʯʝʩʢʠʤ, 

ʘʨʭʝʦʛʨʘʬʠʯʝʩʢʠʤ, ʠʩʪʦʨʠʢʦ-ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ 

ʜʨʫʛʠʤʠ ʢʦʤʤʝʥʪʘʨʠʷʤʠ. ɺ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ 

ʚʚʝʜʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʢʨʫʛ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ 

ʠʩʪʦʨʠʢʦ-ʢʨʘʝʚʝʜʯʝʩʢʠʭ ʩʦʯʠʥʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʠʥʪʝʨʝʩ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (ʩʝʢʪʦʨ 

ʬʦʣʴʢʣʦʨʠʩʪʠʢʠ ʩ ʬʦʥʦʛʨʘʤʤʘʨʭʠʚʦʤ). 
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ʈʠʩ. ʊʠʭʦʥ ɺʘʩʠʣʴʝʚʠʯ ɹʘʣʘʥʜʠʥ. 

çʇʝʪʨʦʟʘʚʦʜʩʢʠʝ ʩʝʚʝʨʥʳʝ ʚʝʯʝʨʥʠʝ 

ʙʝʩʝʜʳè ʠ ʜʨʫʛʠʝ ʩʦʯʠʥʝʥʠʷ ʠ ʧʠʩʴʤʘ 

( ʉʦʩʪʘʚʠʪʝʣʴ ɸ. ɺ. ʇʠʛʠʥ) 


