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ʄʀʅʀʉʊɽʈʉʊɺʆ ʆɹʈɸɿʆɺɸʅʀʗ ʀ ʅɸʋʂʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɺ.ʃʦʤʦʥʦʩʦʚʘ 

ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʉʊɺʆ ʅɸʋʏʅʓʍ ʆʈɻɸʅʀɿɸʎʀʁ 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʠ ʪʦʨʬʘ 

ʈʆʉʉʀʁʉʂʆɽ ʊʆʈʌʗʅʆɽ ʀ ɹʀʆʕʅɽʈɻɽʊʀʏɽʉʂʆɽ ʆɹʑɽʉʊɺʆ  

ɼʆʂʋʏɸɽɺʉʂʆɽ ʆɹʑɽʉʊɺʆ ʇʆʏɺʆɺɽɼʆɺ 
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The collection includes the elected lectures of leading specialist and materials of the young 

scientists working in district research of the landscape peat formation, physic-chemical and biological 

productivity of peat formation, and the nanotechnology of conversion of peat resources, the 

antropogenic influence on mire ecosystems, the perspective development of peat industry. The 

collection could been recommend for the students, post-graduate students, researches, teachers of 

naturally ï scientific specialities. 
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ʇʨʠʚʝʪʩʪʚʠʝ ͒ ʝʢʘʥʘ ʬʘʢʫʣʴʪʝʪʘ ʇʦʯʚʦʚʝʜʝʥʠʷ ʄɻʋ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ, ʇʨʝʟʠʜʝʥʪʘ ɼʦʢʫʯʘʝʚʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦʯʚʦʚʝʜʦʚ, ʯʣ.-ʢʦʨʨ. 

ʈɸʅ, ʧʨʦʬʝʩʩʦʨʘ ʉʝʨʛʝʷ ɸʣʝʢʩʝʝʚʠʯʘ ʐʦʙʳ 

 

 

 

 

ʇʨʠʚʝʪʩʪʚʫʶ ʠ ʧʦʟʜʨʘʚʣʷʶ ɺʘʩ ʩ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ 9
ʦʡ 
ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʰʢʦʣʳ çɹʦʣʦʪʘ ʠ ʙʠʦʩʬʝʨʘè. 

ʅʝʪ ʥʠʢʘʢʦʛʦ ʩʦʤʥʝʥʠʷ ʚ ʪʦʤ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʤʝʩʪʘ ʠ ʨʦʣʠ ʙʦʣʦʪʘ ʚ ʙʠʦʩʬʝʨʝ ʠ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʜʥʫ ʠʟ ʦʯʝʥʴ ʚʘʞʥʳʭ ʠ ʤʥʦʛʦʛʨʘʥʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. 

ʏʪʦ ʜʝʣʘʪʴ ʩ ʙʦʣʦʪʘʤʠ? ʅʘʜʦ ʣʠ ʠʭ ʦʩʫʰʘʪʴ ʠʣʠ ʦʭʨʘʥʷʪʴ, ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʥʘʢʦʧʣʝʥʥʳʝ ʚ ʥʠʭ ʧʨʠʨʦʜʥʳʝ ʙʦʛʘʪʩʪʚʘ?  ʕʪʠ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʫʞʝ ʜʘʚʥʦ 

ʠʥʪʝʨʝʩʦʚʘʣʠ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠ ʚʩʝ ʞʝ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʨʝʰʝʥʳ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. 

ʆʙʨʘʟʦʚʘʥʠʝ ʙʦʣʦʪʘ ï ʦʯʝʥʴ ʩʣʦʞʥʦʝ ʧʨʠʨʦʜʥʦʝ ʷʚʣʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ ʦʙʲʝʢʪʦʤ 

ʠʟʫʯʝʥʠʷ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠʥ. ɹʦʪʘʥʠʢʠ ʠ ʛʝʦʙʦʪʘʥʠʢʠ ʠʟʫʯʘʶʪ ʚ ʥʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʦʩʪʴ 

ʙʦʣʦʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʝʡ ï ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʠʦʜʘ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʢʘʢ ʙʦʣʦʪʘ. ɻʝʦʣʦʛʠ ʦʧʨʝʜʝʣʷʶʪ 

ʟʘʧʘʩʳ ʚ ʛʨʘʥʠʮʘʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʣʝʞʝʡ ʠ ʥʘʟʳʚʘʶʪ ʪʦʨʬʷʥʳʝ ʙʦʣʦʪʘ ʪʦʨʬʷʥʳʤʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ. ʃʝʩʥʠʢʠ ʠʩʩʣʝʜʫʶʪ ʙʦʣʦʪʘ ʩ ʧʦʟʠʮʠʡ ʫʣʫʯʰʝʥʠʷ ʙʦʥʠʪʝʪʘ ʜʨʝʚʦʩʪʦʷ ʠ 

ʥʘʟʳʚʘʶʪ ʠʭ ʣʝʩʥʳʤʠ ʙʦʣʦʪʘʤʠ, ʘ ʧʦʯʚʦʚʝʜʳ ï ʩ ʧʦʟʠʮʠʡ ʧʦʣʫʯʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʠ ʥʘʟʳʚʘʶʪ ʠʭ ʙʦʣʦʪʥʳʤʠ (ʪʦʨʬʷʥʳʤʠ) ʧʦʯʚʘʤʠ. 

ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʚ ʤʠʨʝ ʨʝʩʫʨʩʦʚ ʪʦʨʬʷʥʳʭ ʙʦʣʦʪ, ʢʦʪʦʨʳʝ 

ʟʘʥʠʤʘʶʪ ʥʝ ʤʝʥʝʝ 20% ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ɽʱʝ ʥʝʜʘʚʥʦ ʈʦʩʩʠʷ ʟʘʥʠʤʘʣʘ ʧʝʨʝʜʦʚʳʝ ʧʦʟʠʮʠʠ 

ʧʦ ʠʟʫʯʝʥʠʶ ʙʦʣʦʪ, ʧʝʨʝʜʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ. ʆʜʥʘʢʦ, ʥʘʯʠʥʘʷ ʩ 

90-ʭ ʛʦʜʦʚ, ʨʦʩʩʠʡʩʢʦʝ ʪʦʨʬʦʚʝʜʝʥʠʝ ʦʩʣʘʙʠʣʦ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʦ ʤʥʦʛʠʤ ʚʦʧʨʦʩʘʤ.  

 

ʗ ʦʪ ʚʩʝʡ ʜʫʰʠ ʞʝʣʘʶ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʐʢʦʣʳ ʠʥʪʝʨʝʩʥʦʡ ʠ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ 

ʥʘ ʙʣʘʛʦ ʥʘʫʢʠ ʠ ʜʦʩʪʦʡʥʦʡ ʞʠʟʥʠ! 
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ɺʚʝʜʝʥʠʝ 

 

ʄʳ ʞʠʚʝʤ ʚ ʥʝʧʨʦʩʪʦʝ ʚʨʝʤʷ - ʵʧʦʭʫ ʧʝʨʝʤʝʥ. ʕʪʠ ʧʝʨʝʤʝʥʳ ʢʘʩʘʶʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʩ ʩ ɺʘʤʠ. ʄʦʞʥʦ ʚʚʷʟʘʪʴʩʷ ʚ ʵʪʫ 

ʙʦʨʴʙʫ. ʀ ʫʞʝ ʝʩʪʴ ʣʠʜʝʨʳ, ʢʦʪʦʨʳʝ ʰʘʛ ʟʘ ʰʘʛʦʤ ʧʨʦʜʚʠʛʘʶʪʩʷ ʚʧʝʨʝʜ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʀ ʙʦʣʴʰʦʝ ʠʤ ʩʧʘʩʠʙʦ ʟʘ çʩʝʨʜʮʝ ɼʘʥʢʦè. ʅʦ ʤʦʞʥʦ ʧʨʦʩʪʦ ʨʘʙʦʪʘʪʴ ʠ ʪʦʞʝ ʚʥʦʩʠʪʴ ʩʚʦʶ 

ʜʦʣʶ ʚ ʜʦʩʪʠʞʝʥʠʝ ʭʦʨʦʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʀʤʝʥʥʦ ʜʣʷ ʵʪʦʛʦ ʤʳ ʩʦʙʠʨʘʝʤʩʷ ʩ ɺʘʤʠ ʥʘ 

ʐʢʦʣʘʭ çɹʦʣʦʪʘ ʠ ʙʠʦʩʬʝʨʘè, ʯʪʦʙʳ ʧʦʩʣʫʰʘʪʴ ʠ ʨʘʩʩʢʘʟʘʪʴ ʦ ʩʚʦʠʭ ʜʦʩʪʠʞʝʥʠʷ ʚ ʥʘʰʝʡ 

ʥʘʫʢʝ ʦ ʙʦʣʦʪʘʭ. 

ʄʳ ʩ ɺʘʤʠ ʟʥʘʝʤ, ʯʪʦ ʪʦʨʬʷʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʟʥʘʥʳ ʫʥʠʢʘʣʴʥʳʤ ʧʨʠʨʦʜʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʣʠʷʶʱʠʤ ʥʘ ʧʦʚʳʰʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʫʨʦʚʥʷ 

ʣʶʜʝʡ. ʕʪʦ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ, ʧʨʦʤʳʰʣʝʥʥʳʡ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʩʫʨʩ, ʥʝʦʙʭʦʜʠʤʳʡ ʢʘʢ ʚ 

ʩʪʘʥʦʚʣʝʥʠʠ ʵʥʝʨʛʝʪʠʢʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ ʦʥ ʩʪʘʣ ʥʘʜʝʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈʦʩʩʠʠ ʠ ʝʝ ʟʝʤʣʝʜʝʣʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʚʝʪʧʨʝʧʘʨʘʪʳ, ʩʪʠʤʫʣʷʪʦʨʳ ʨʦʩʪʘ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, ʫʜʦʙʨʝʥʠʷ. ʄʥʦʛʦʝ ʠʟ ʵʪʦʡ 

ʧʨʦʜʫʢʮʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ ʪʘʢʦʛʦ ʜʝʰʝʚʦʛʦ ʩʳʨʴʷ ʢʘʢ ʙʦʣʦʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʪʦʤʫ ʞʝ 

ʪʦʨʬ ʷʚʣʷʝʪʩʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʧʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʦʤ. ɺʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʦʨʬʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʏʪʦ ʞʝ ʥʦʚʦʛʦ ʧʨʦʠʟʦʰʣʦ  ʚ ʥʘʰʝʤ ʪʦʨʬʷʥʦʤ ʢʦʨʦʣʝʚʩʪʚʝ ʟʘ ʪʝ 3 ʛʦʜʘ, ʯʪʦ ʤʳ ʥʝ 

ʚʠʜʝʣʠʩʴ? 

ʂʘʨʜʠʥʘʣʴʥʦʛʦ ï ʥʠʯʝʛʦ. ʅʝ ʫʜʘʣʦʩʴ ʧʨʦʜʚʠʥʫʪʴ ʟʘʢʦʥ ʦ ʪʦʨʬʝ, ʘ ʪʘʢʞʝ ʥʝ ʧʨʠʥʷʪʘ 

ʌʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çTʦʨʬè; ʥʝ ʨʝʘʥʠʤʠʨʦʚʘʣʠ ʥʘʮʠʦʥʘʣʴʥʳʡ ʢʦʤʠʪʝʪ ʧʦ 

ʪʦʨʬʫ, ʨʘʟʚʘʣʠʣʦʩʴ ʅʇ çʈʦʩʪʦʨʬè, ʠ ʢʦʥʝʯʥʦ ʞʝ ʦ ʨʘʟʚʠʪʠʠ ʪʦʨʬʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʢʘ ʠ ʨʝʯʠ.  

ʅʦ ʥʘ ʵʪʦʤ ʥʝ ʦʯʝʥʴ ʧʨʠʷʪʥʦʤ ʬʦʥʝ ʯʫʚʩʪʚʫʶʪʩʷ ʠ ʠʟʤʝʥʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʤʠʨʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʘ ʚ 

ʙʘʣʴʥʝʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʢʦʩʤʝʪʦʣʦʛʠʠ. ɺ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʪʦʨʬ ʚ ʮʝʣʦʤ, 

ʪʘʢ ʠ ʦʪʜʝʣʴʥʳʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʉ 

ʢʘʞʜʳʤ ʛʦʜʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʘ ʚ ʵʪʠʭ ʦʙʣʘʩʪʷʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʨʘʩʰʠʨʷʝʪʩʷ. ʅʘ ʦʩʥʦʚʝ 

ʙʦʣʦʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ ʦʨʛʘʥʠʟʦʚʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʧʧʣʠʢʘʮʠʡ ʜʣʷ 

ʙʦʣʴʥʳʭ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʛʝʧʘʪʦʙʠʣʠʘʨʥʦʡ ʩʠʩʪʝʤʳ, ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ ʩ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ. ʊʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʥʝ ʪʦʢʩʠʯʥʳ, ʥʝ ʚʳʟʳʚʘʶʪ 

ʘʣʣʝʨʛʠʠ, ʦʢʘʟʳʚʘʶʪ  ʨʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʥʳʡ ʠ ʤʝʩʪʥʳʡ ʠʤʤʫʥʠʪʝʪ, ʧʨʠ ʵʪʦʤ 
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ʠʩʢʣʶʯʘʝʪʩʷ ʦʙʦʩʪʨʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʊʘʢʠʝ ʘʧʧʣʠʢʘʮʠʠ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ  

ʧʨʠ ʵʣʝʢʪʨʦ ʠ ʬʠʟʠʦʧʨʦʮʝʜʫʨʘʭ, ʚʘʢʫʫʤ-ʵʣʝʢʪʨʦʬʦʨʝʟʘʭ, ʠʢʨʦʵʣʝʢʪʨʦʬʦʨʝʟʘʭ ʧʦ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʪʦʯʢʘʤ, ʜʣʷ ʢʦʤʧʨʝʩʩʦʚ, ʦʨʦʰʝʥʠʷ, ʚ ʚʠʜʝ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʤʘʩʦʢ ʜʣʷ 

ʚʦʣʦʩ, ʣʠʮʘ ʠ ʪʝʣʘ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʯʠʥʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʚ ʈʦʩʩʠʠ. ʏʪʦ ʞʝ ʤʳ ʠʤʝʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ? ʆʪʜʝʣʴʥʳʝ ʠʥʩʪʠʪʫʪʳ ʠ ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ 

ʧʨʦʠʟʚʦʜʷʪ ʧʨʦʜʫʢʮʠʶ ʠʭ ʪʦʨʬʘ. ʅʦ, ʥʘʜʦ ʧʦʣʘʛʘʪʴ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʠ 

ʢʫʩʪʘʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʥʝʩʪʘʙʠʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ ʠ ʢʦʥʝʯʥʦ ʥʝ 

ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʨʦʜʫʢʮʠʝʡ, ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠ ʚʳʩʦʢʦʡ 

ʢʫʣʴʪʫʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʵʪʦʤʫ ʥʠ ʦ ʢʘʢʦʤ ʵʢʩʧʦʨʪʝ ʪʦʨʬʷʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʢʘ ʥʝ ʤʦʞʝʪ 

ʙʳʪʴ ʠ ʨʝʯʠ. ɸ ʦʪʩʶʜʘ ʤʳ ʥʝ ʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʠʥʚʝʩʪʠʮʠʡ ʚ ʪʦʨʬʷʥʫʶ ʦʪʨʘʩʣʴ. ɺʳʭʦʜ ʠʟ 

ʩʦʟʜʘʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ï ʚ ʦʙʲʝʜʠʥʝʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʦʙʱʝʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʬʝʨʳ, ʢʦʪʦʨʘʷ ʙʳ ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʚʷʟʴ ʥʘʫʢʠ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʥʘ ʚʩʝ ʚʠʜʳ 

ʧʨʦʜʫʢʮʠʠ, ʠʭ ʩʝʨʪʠʬʠʢʘʮʠʶ ʠ ʧʨʦʠʟʚʦʜʠʣʘ ʙʳ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʨʘʙʦʪʫ ʧʦ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʤ 

ʩʪʨʘʥʘʤ. 

ɸ ʚʦʪ ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʩʦʩʣʫʞʠʪʴ ʭʦʨʦʰʫʶ ʩʣʫʞʙʫ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʤʧʦʨʪʦʟʘʤʝʱʘʶʱʝʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʦ ʠ ʥʘʧʨʘʚʣʝʥʠʝ - ʥʦʚʳʝ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʥʳʤʠ 

ʟʚʝʥʴʷʤʠ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ. 

ʅʝʤʘʣʦʚʘʞʥʳ ʟʥʘʥʠʷ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʙʦʣʦʪ ʠ ʚ ʪʘʢʦʤ ʚʘʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʦʟʚʫʯʝʥʥʳʤ ʨʦʩʩʠʡʩʢʠʤ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ - ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʢʘʪʘʩʪʨʦʬ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʥʝʢʦʪʦʨʳʝ 

ʣʝʢʮʠʠ ʨʘʟʚʠʚʘʶʪ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʦ ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤ ʐʢʦʣʳ ʢʘʢ 

ʙʫʜʫʱʠʝ ʪʝʤʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ. 

ɺʦʟʤʦʞʥʦ, ʥʝ ʚʩʝ ʚʦʧʨʦʩʳ ʤʳ ʫʩʧʝʝʤ ʩ ɺʘʤʠ ʨʘʟʦʙʨʘʪʴ ʥʘ ʐʢʦʣʝ, ʥʦ ʭʦʪʝʣʦʩʴ ʙʳ 

ʥʘʧʦʤʥʠʪʴ ʥʘʰʠʤ ʤʦʣʦʜʳʤ ʢʦʣʣʝʛʘʤ: ʯʠʪʘʡʪʝ, ʯʠʪʘʡʪʝ, ʯʪʦ ʫʞʝ ʠʩʩʣʝʜʦʚʘʥʦ ʠ ʥʘʧʠʩʘʥʦ ʜʣʷ 

ʙʫʜʫʱʝʛʦ, ʪʦ ʝʩʪʴ ʜʣʷ ɺʘʩ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʥʝ ʫʪʨʘʪʠʚʰʠʝ ʩʚʦʝʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʨʘʙʦʪʳ ʧʦ ʭʠʤʠʠ ʪʦʨʬʦʚ ɺ.ɽ ʈʘʢʦʚʩʢʦʛʦ, ʢʦʪʦʨʦʤʫ ʚ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʠʣʦʩʴ 115 ʣʝʪ, ʠ ʤʥʦʛʦ 

ʜʨʫʛʠʭ ʫʯʝʥʳʭ, ʢʦʪʦʨʳʝ ʚʣʦʞʠʣʠ ʭʦʨʦʰʠʡ ʢʠʨʧʠʯ ʚ ʤʠʨʦʟʜʘʥʠʝ ʪʦʨʬʷʥʦʡ ʠ ʙʦʣʦʪʥʦʡ 

ʥʘʫʢʠ, ʯʪʦʙʳ ʦʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʧʨʠʥʦʩʠʣʘ ʧʦʣʴʟʫ ʥʘʨʦʜʫ. ʕʪʦ ʈ.ʀ. ɸʙʦʣʠʥ, ɽ.ʊ. ɹʘʟʠʥ, 

ɺ.ʂ. ɹʘʭʥʦʚ, ʅ.ɸ. ɹʝʨʝʟʠʥʘ, ʀ.ɼ. ɹʦʛʜʘʥʦʚʩʢʘʷ-ɻʠʝʥʵʬ, ʄ.ʉ. ɹʦʯ, ɸ.ʗ. ɹʨʦʥʟʦʚ, 

ɸ.ɼ. ɹʨʫʜʘʩʪʦʚ, ɸ.ɻ. ɹʫʣʘʚʢʦ, ɺ. ɺʘʨʣʳʛʠʥ, ʀ.ɻ. ɺʦʡʥʶʢʦʚ, ʉ.ʕ. ɺʦʤʧʝʨʩʢʠʡ, 

ɽ.ɸ. ɻʘʣʢʠʥʘ, ʗ.ʗ. ɻʝʪʤʘʥʦʚ, ɺ.ʉ. ɼʦʢʪʫʨʦʚʩʢʠʡ, ɸ.ɼ. ɼʫʙʘʭ, ɻ.ɸ. ɽʣʠʥʘ, 

ʄ.ʇ. ɽʣʧʘʪʴʝʚʩʢʠʡ, ɺ.ʅ. ɽʬʠʤʦʚ, ʉ.ʇ. ɽʬʨʝʤʦʚ, ʂ.ɽ. ʀʚʘʥʦʚ, ʅ.ʗ. ʂʘʮ, 
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ɺ.ʂ. ʂʦʥʩʪʘʥʪʠʥʦʚ, ʉ.ʉ. ʂʦʨʯʫʥʦʚ, ɻ.ʌ. ʂʫʟʴʤʠʥ, ʀ.ʌ. ʃʘʨʛʠʥ, ʆ.ʃ. ʃʠʩʩ, 

ʀ.ʀ. ʃʠʰʪʚʘʥ, ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ, ɺ.ɼ. ʃʦʧʘʪʠʥ, ʂ.ʇ. ʃʫʥʜʠʥ, ʀ.ʉ. ʃʫʧʠʥʦʚʠʯ, ʖ.ɸ. 

ʃʴʚʦʚ, ʄ.ʀ. ʅʝʡʰʪʘʜʪ, ɸ.ɸ. ʅʝʤʯʠʥʦʚ, ʀ.ʄ. ʅʝʩʪʝʨʝʥʢʦ, ʄ.ʅ. ʅʠʢʦʥʦʚ, ɸ.ɸ. ʅʠʮʝʥʢʦ, 

ʉ.ʄ. ʅʦʚʠʢʦʚ, ɽ.ɺ. ʆʧʧʦʢʦʚ, ʅ.ʀ. ʇʴʷʚʯʝʥʢʦ, ɺ.ɺ. ʈʦʤʘʥʦʚ, ʉ.ɸ. ʈʦʤʘʥʦʚʘ, ʃ.ʀ. 

ʉʘʚʠʯ-ʃʶʙʠʮʢʘʷ, ʉ.ɻ. ʉʢʦʨʦʧʘʥʦʚ, ʀ.ʅ. ʉʢʨʳʥʥʠʢʦʚʘ, ʈ.ʇ. ʉʧʘʨʨʦ, ɺ.ʅ. ʉʫʢʘʯʝʚ, 

ʀ.ɻ. ʊʘʥʦʚʠʮʠʡ, ɻ.ʀ. ʊʘʥʬʠʣʴʝʚ, ʇ.ɸ. ʊʫʨʥʘʩ, ʉ.ʅ. ʊʶʨʝʤʥʦʚ, ʌ.ɺ. ʋʜʦʣʦʚ, 

ʆ.ɽ. ʌʘʪʯʠʭʠʥʘ, ɸ.ɺ. ʌʦʤʠʥ, ʖ.ɼ. ʎʠʥʟʝʨʣʠʥʛ, ɺ.ʌ. ʐʝʙʝʢʦ, ɻ.ʀ  ʕʥʛʝʣʴʤʘʥ. ʂʘʢ 

ʤʥʦʛʦ ʧʨʝʢʨʘʩʥʳʭ ʠʤʝʥ ʠ ʵʪʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ.  

 

 

 

ʅʘʩʪʫʧʷʪ ʚʨʝʤʝʥʘ, ʢʦʛʜʘ ʪʦʨʬʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʥʦʚʴ ʩʪʘʥʝʪ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ, 

ʥʘʙʝʨʝʪ ʪʝʤʧʳ ʠ ʨʘʟʨʘʙʦʪʢʠ ʫʯʝʥʳʭ ʧʦʡʜʫʪ ʥʘʨʘʩʭʚʘʪ! ʅʘʜʦ ʫʩʧʝʪʴ ʧʦʜʛʦʪʦʚʠʪʴʩʷ! 

 

 

 

 

 

ɺʩʝʤ ʫʩʧʝʭʦʚ ʥʘ ʵʪʦʤ ʧʫʪʠ!!! ɸ ʫʯʘʩʪʥʠʢʘʤ ʐʢʦʣʳ ï ʝʱʝ ʠ ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ!!!  
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ɺʓɼɸʖʑʀʁʉʗ ʋʏɽʅʓʁ ɺ ʆɹʃɸʉʊʀ ʍʀʄʀʏɽʉʂʆʁ ʊɽʍʅʆʃʆɻʀʀ ʊʆʈʌɸ 

ɺʃɸɼʀʄʀʈ ɽɺɻɽʅʔɽɺʀʏ ʈɸʂʆɺʉʂʀʁ (1900ï1988) 

 

ʃ.ɺ. ʂʦʧʝʥʢʠʥʘ 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʚʝʨʴ, ʈʦʩʩʠʷ e-mail: lvkopenkina@mail.ru  

 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʳʜʘʶʱʝʛʦʩʷ ʜʝʷʪʝʣʷ ʪʦʨʬʷʥʦʛʦ 

ʜʝʣʘ ʧʨʦʬʝʩʩʦʨʘ ɺʣʘʜʠʤʠʨʘ ɽʚʛʝʥʴʝʚʠʯʘ ʈʘʢʦʚʩʢʦʛʦ (1900-1988), ʧʦʢʘʟʘʥ ʝʛʦ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ, ʩʦʟʜʘʥʠʝ 

ʵʥʝʨʛʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʦʩʥʦʚʝ ʪʦʨʬʘ ʚ ʉʉʉʈ, ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ. 

 

ʈʘʢʦʚʩʢʠʡ ʨʦʜʠʣʩʷ 5 ʜʝʢʘʙʨʷ 1900 ʛʦʜʘ ʚ ʩʝʤʴʝ ʩʪʫʜʝʥʪʘ 

ʚ ʄʦʩʢʚʝ. ʇʦʟʜʥʝʝ ʝʛʦ ʦʪʝʮ, ʠʟʚʝʩʪʥʳʡ ʧʨʦʬʝʩʩʦʨ ɽʚʛʝʥʠʡ 

ɺʣʘʜʠʤʠʨʦʚʠʯ ʈʘʢʦʚʩʢʠʡ (1877-1948), ʨʘʙʦʪʘʣ ʚ ʄʦʩʢʦʚʩʢʦʤ 

ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʄʍʊʀ) ʠʤʝʥʠ ɼ.ʀ. 

ʄʝʥʜʝʣʝʝʚʘ. ɽʚʛʝʥʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʘʚʪʦʨʦʚ ʧʝʨʚʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʫʯʝʙʥʠʢʘ ʧʦ ʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʪʦʧʣʠʚʘ (1939), ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʠʟʜʘʥʥʦʤ [1], 

ʦʜʥʠʤ ʠʟ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʉʨʝʜʥʝʘʟʠʘʪʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 

ʋʟʙʝʢʠʩʪʘʥʝ (ʥʳʥʝ ʵʪʦ ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ), 

ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʵʚʘʢʫʘʮʠʠ ʄʍʊʀ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ ʚ ʛ. ʂʦʢʘʥʜ ʚ ʛʦʜʳ ɺʝʣʠʢʦʡ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ. 

ɺ 1918 ʛʦʜʫ ɺʣʘʜʠʤʠʨ ʈʘʢʦʚʩʢʠʡ ʦʢʦʥʯʠʣ ʛʠʤʥʘʟʠʶ, ʚ 

1924 ʛʦʜʫ ï ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʬʠʟʠʢʦ-ʭʠʤʠʷ (ʘʨʭʠʚ 

ʊʚɻʊʋ). ɺ 1921-1923 ʛʛ. ʫʯʠʣʩʷ ʚ ʊʘʰʢʝʥʪʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

(ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʝʟʜʦʤ ʩʝʤʴʠ), ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʳʣ ʘʩʩʠʩʪʝʥʪʦʤ 

ʥʘ ʢʘʬʝʜʨʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ, ʢʦʪʦʨʦʡ ʨʫʢʦʚʦʜʠʣ 

ʧʨʦʬʝʩʩʦʨ ʉ.ʅ. ʅʘʫʤʦʚ. ʇʝʨʚʳʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʦʟʝʨ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʚʳʧʦʣʥʠʣ ʝʱʝ ʚ ʩʪʫʜʝʥʯʝʩʢʠʝ ʛʦʜʳ, ʘ ʚ 1919 ʛʦʜʫ 

ʥʘʯʘʣ ʧʨʝʧʦʜʘʚʘʪʴ ʥʘ ʪʦʨʬʷʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ɻʦʨʥʦʡ ɸʢʘʜʝʤʠʠ ʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʪʦʨʬʷʥʦʤ 

ʠʥʩʪʠʪʫʪʝ.  

ɺ 1923-1926 ʛʛ. ʦʥ ʨʘʙʦʪʘʣ ʤʣʘʜʰʠʤ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʦʤ ʚ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʪʦʨʬʘ ʚ ʄʦʩʢʚʝ, ʢʦʪʦʨʘʷ ʚ ʘʧʨʝʣʝ 1926 

ʛʦʜʘ ʙʳʣʘ ʦʙʲʝʜʠʥʝʥʘ ʩ ʀʥʩʪʦʨʬʦʤ. ɺ ʀʥʩʪʦʨʬʝ ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʨʘʙʦʪʘʣ ʩʪʘʨʰʠʤ ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʦʤ, ʟʘʚʝʜʫʶʱʠʤ ʣʘʙʦʨʘʪʦʨʠʝʡ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʤʦʣ ʚ 1926-1938 ʛʛ. ʆʜʥʠ 

ʠʟ ʧʝʨʚʳʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ɺ.ɽ.ʈʘʢʦʚʩʢʦʛʦ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʧʦʜ 

 
ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ 

 
ʇʨʦʬʝʩʩʦʨ ɽ.ɺ. ʈʘʢʦʚʩʢʠʡ, 

ʦʪʝʮ ɺ.ɽ. ʈʘʢʦʚʩʢʦʛʦ 

mailto:lvkopenkina@mail.ru
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ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɻ.ɸ.ʉʪʘʜʥʠʢʦʚʘ ʚ ʀʥʩʪʦʨʬʝ [2, 3]. ɺ 1928 ʛʦʜʫ ʠʤ ʙʳʣʠ ʥʘʧʠʩʘʥʳ 

ʩʪʘʪʴʠ ʦ ʧʦʣʫʯʝʥʠʠ ʚʳʩʦʢʦʘʢʪʠʚʥʳʭ ʫʛʣʝʡ ʠʟ ʪʦʨʬʘ [4], ʧʨʦʤʳʰʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ ʪʦʨʬʷʥʦʛʦ 

ʜʝʛʪʷ ʠ ʩʧʦʩʦʙʘʭ ʝʛʦ ʧʦʣʫʯʝʥʠʷ [5]. ɺ 1930 ʛʦʜʫ ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʙʳʣ ʢʦʤʘʥʜʠʨʦʚʘʥ ʚ 

ɻʝʨʤʘʥʠʶ ʠ ʐʚʝʮʠʶ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʧʣʠʚʘ [6]. 

ʇʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɽ. ʈʘʢʦʚʩʢʦʛʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀʥʩʪʦʨʬʘ ʚ 1930-ʝ ʛʦʜʳ ʙʳʣ ʩʦʟʜʘʥ 

ʨʷʜ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʢʦʢʩʘ, ʛʘʟʘ, ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ, ʚʦʩʢʦʚ, ʘʤʤʠʘʢʘ, ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʠ ʜʨ.  

ɺ ʵʪʠ ʛʦʜʳ ʠʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʩʧʦʩʦʙʘ ʧʝʨʝʨʘʙʦʪʢʠ ʜʝʛʪʷ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠ ʢʦʢʩʦʚʘʥʠʠ ʪʦʨʬʘ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; ʩʧʦʩʦʙʘ ʚʳʜʝʣʝʥʠʷ ʬʝʥʦʣʦʚ ʠʟ 

ʜʝʛʪʷ; ʘʚʪʦʨʩʢʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʩʧʦʩʦʙʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʤʦʣʴʥʳʭ ʚʦʜ, 

ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʛʘʟʠʬʠʢʘʮʠʠ ʠ ʢʦʢʩʦʚʘʥʠʠ ʪʦʨʬʘ. ʆʙ ʠʪʦʛʘʭ 10-ʣʝʪʥʝʡ ʨʘʙʦʪʳ ʢʦʣʣʝʢʪʠʚʘ 

ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʀʥʩʪʦʨʬʘ ʩʦʦʙʱʘʣʦʩʴ ʚ 

ʧʫʙʣʠʢʘʮʠʷʭ ɺ.ɽ.ʈʘʢʦʚʩʢʦʛʦ ʚ 1937 ʛʦʜʫ [7-8]. 

ɺ 1938 ʛʦʜʫ ɺ.ɽ.ʈʘʢʦʚʩʢʠʤ ʙʳʣʘ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʪʦʨʬʷʥʳʭ ʜʝʛʪʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʝʢʘ, 

ʩʧʦʩʦʙʳ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʠʩʘʥʠʝ ʧʝʨʝʛʦʥʥʳʭ ʩʠʩʪʝʤ 

[9]. ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʫʯʝʥʦʛʦ ʚ ʦʙʣʘʩʪʠ 

ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ 

ʩʦʟʜʘʥʠʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʪʦʨʬʝ, ʢʦʪʦʨʳʝ 

ʩʳʛʨʘʣʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʧʨʝʜʚʦʝʥʥʦʝ ʚʨʝʤʷ (1934-1938 ʛʛ.). 

ɺ 1938ï1941 ʛʦʜʘʭ ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ ʷʚʣʷʣʩʷ ʟʘʤʝʩʪʠʪʝʣʝʤ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

ʀʥʩʪʦʨʬʘ, ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʚ 1941 ʛʦʜʫ ʩ ɺʩʝʩʦʶʟʥʳʤ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ 

ʪʦʨʬʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ɺʅʀʀʊʇ). ʆʙʱʠʤ ʩʦʙʨʘʥʠʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʣʝʥʦʚ ʠ ʯʣʝʥʦʚ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɹʉʉʈ ʟʘ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʪʦʨʬʘ ʦʥ ʙʳʣ ʠʟʙʨʘʥ ʯʣʝʥʦʤ-ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ɹʉʉʈ 11 ʘʧʨʝʣʷ 1940 ʛʦʜʘ. 

ɺ 1941-1943 ʛʛ. ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʙʳʣ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʝʢʪʦʨʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʪʦʨʬʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʥʦʷʙʨʝ 

1942 ʛʦʜʘ ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʩʦʦʙʱʘʣ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʫʯʝʥʳʭ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ, ʨʘʙʦʪʘʚʰʝʛʦ ʚ ʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘ ʙʘʟʝ ʄʦʩʢʦʚʩʢʦʛʦ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, ʥʘ ʩʝʩʩʠʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ɹʉʉʈ ʚ ʛ. 

ʊʘʰʢʝʥʪʝ. 

ʂʘʢ ʯʣʝʥ-ʢʦʨʨʝʩʧʦʥʜʝʥʪ ɸʅ ɹʉʉʈ, ʧʦ ʧʦʨʫʯʝʥʠʶ ʇʨʝʟʠʜʠʫʤʘ ɸʢʘʜʝʤʠʠ ʥʘʫʢ 

ʈʘʢʦʚʩʢʠʡ ʙʳʣ ʠʟʙʨʘʥ ʜʠʨʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ ɸʅ ɹʉʉʈ ʩ 5 ʜʝʢʘʙʨʷ 1942 ʛʦʜʘ (ʘʨʭʠʚ 

ʊʚɻʊʋ). ʂ ʢʦʥʮʫ 1943 ʛʦʜʘ ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʆʪʜʝʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʦʙʲʝʜʠʥʠʚʰʝʝ 

 
ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ (ʬʦʪʦ ʠʟ 

ʣʠʯʥʦʛʦ ʜʝʣʘ, ʘʨʭʠʚ ʊʚɻʊʋ) 
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ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʀʥʩʪʠʪʫʪ ʪʦʨʬʘ ɸʅ ɹʉʉʈ ʠ ʨʷʜ ʣʘʙʦʨʘʪʦʨʠʡ: ʬʠʟʠʢʦ-ʭʠʤʠʠ ʢʦʣʣʦʠʜʦʚ, 

ʢʠʥʝʪʠʢʠ ʠ ʢʘʪʘʣʠʟʘ, ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. 

ɺ ʛʦʜʳ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʢʦʣʣʝʢʪʠʚ ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ, ʚʦʟʛʣʘʚʣʷʝʤʳʡ 

ɺ.ɽ.ʈʘʢʦʚʩʢʠʤ, ʚʳʧʦʣʥʷʣ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʥʝʨʛʦʭʠʤʠʯʝʩʢʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʨʬʘ. ɽʛʦ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʩʦʟʜʘʥʠʶ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï ʢʦʤʧʣʝʢʩʥʦʤʫ ʵʥʝʨʛʦʭʠʤʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʦʨʬʘ, ʠʤʝʚʰʝʤʫ 

ʙʦʣʴʰʦʝ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʦʢʩʦʚʘʥʠʝ, 

ʛʘʟʠʬʠʢʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʩʤʦʣʳ ʙʳʣʠ ʦʩʚʦʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ 1947 ʛʦʜʫ 

ʈʘʢʦʚʩʢʠʡ ʦʪʤʝʯʘʣ, ʯʪʦ ʪʦʨʬʦʛʘʟʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚ ʩʪʨʘʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʧʫʪʝʤ ʧʝʨʝʭʦʜʘ ʥʘ ʛʘʟʠʬʠʢʘʮʠʶ ʙʦʣʝʝ ʤʝʣʢʦʛʦ ʪʦʨʬʘ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʚʜʚʦʝ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜʳ ʩʤʦʣ; ʪʦʨʬʷʥʘʷ ʟʘʣʝʞʴ ʜʦʣʞʥʘ ʙʳʪʴ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ [10]. 

ɺ 1947 ʛʦʜʫ ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ ʟʘʱʠʪʠʣ ʜʦʢʪʦʨʩʢʫʶ 

ʜʠʩʩʝʨʪʘʮʠʶ çʍʠʤʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʝʨʚʠʯʥʳʭ ʜʝʛʪʝʡ 

ʪʦʨʬʘè, ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʚ ʬʦʨʤʝ ʤʦʥʦʛʨʘʬʠʠ [12]. 

ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʙʳʣʘ 

ʧʨʠʩʫʞʜʝʥʘ ʚ 1948 ʛʦʜʫ.  

ɺʣʘʜʠʤʠʨ ɽʚʛʝʥʴʝʚʠʯ ʈʘʢʦʚʩʢʠʡ ʨʘʙʦʪʘʣ 

ʜʠʨʝʢʪʦʨʦʤ ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ ɸʅ ɹʉʉʈ ʜʦ ʘʚʛʫʩʪʘ 1950 

ʛʦʜʘ ʠ ʙʳʣ ʦʩʚʦʙʦʞʜʝʥ ʦʪ ʵʪʦʡ ʜʦʣʞʥʦʩʪʠ ʧʦ 

ʩʦʙʩʪʚʝʥʥʦʤʫ ʞʝʣʘʥʠʶ (ʘʨʭʠʚ ʊʚɻʊʋ). ʉ 1952 ʛʦʜʘ 

ʫʯʝʥʳʡ ʙʳʣ ʥʘʟʥʘʯʝʥ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʣʘʙʦʨʘʪʦʨʠʠ ʭʠʤʠʠ ʠ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ ʵʪʦʛʦ ʞʝ ʠʥʩʪʠʪʫʪʘ. ɺ 1950-ʭ ʛʦʜʘʭ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ɽ.ʈʘʢʦʚʩʢʦʛʦ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʭʠʤʠʠ ʠ ʛʝʥʝʟʠʩʫ ʪʦʨʬʘ, ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʢʦʪʦʨʳʭ ʩʦʦʙʱʘʣʦʩʴ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʭʠʤʠʠ ʠ ʛʝʥʝʟʠʩʫ ʪʦʧʣʠʚʘ ɸʅ ɹʉʉʈ, ʚ 

ʪʨʫʜʘʭ ʀʥʩʪʠʪʫʪʘ ʪʦʨʬʘ ɸʅ ɹʉʉʈ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʘ ʫʩʪʘʥʦʚʣʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ, ʫʩʣʦʚʠʡ ʟʘʣʝʛʘʥʠʷ 

ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ɺ.ɽ.ʈʘʢʦʚʩʢʦʤʫ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʣʘʙʦʨʘʪʦʨʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʪʚʝʨʜʳʭ 

ʪʦʧʣʠʚ, ʩʫʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʩʚʦʜʠʣʘʩʴ ʢ ʮʠʢʣʠʟʘʮʠʠ ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ 

ʪʦʨʬʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʡ ʜʝʛʠʜʨʘʪʘʮʠʠ ʠ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ. 

ɺʧʝʨʚʳʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ 

ʟʘ ʩʯʝʪ ʘʥʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʡ ʠ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʩʪʘʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʟʘ ʩʯʝʪ ʢʦʥʩʝʨʚʘʮʠʠ ʚʩʝʡ ʤʘʩʩʳ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 

 
ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ (ʬʦʪʦ ʠʟ 

ʣʠʯʥʦʛʦ ʜʝʣʘ, ʘʨʭʠʚ ʊʚɻʊʋ) 
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ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʨʘʩʪʝʥʠʷʭ ʘʥʪʠʩʝʧʪʠʢʦʚ-ʬʝʥʦʣʦʚ. ʇʦʩʣʝʜʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʶʪ 

ʨʘʩʪʝʥʠʷ ʧʨʠ ʞʠʟʥʠ, ʥʦ ʠ ʢʦʥʩʝʨʚʠʨʫʶʪ ʠʭ ʧʦʩʣʝ ʦʪʤʠʨʘʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʦʣʫʯʠʣ ʥʘʟʚʘʥʠʝ 

çʧʘʩʩʠʚʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘè. 

ɺ ʵʪʦ ʚʨʝʤʷ ʥʘʨʷʜʫ ʩ ʨʘʙʦʪʘʤʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ 

ʜʦʙʳʯʠ ʪʦʨʬʘ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʜʝʣʝʥʠʶ ʮʝʥʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʧʨʠ 

ʥʝ ʪʦʧʣʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʨʬʘ. ɺʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʧʦ ʵʥʝʨʛʦʭʠʤʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʩʪʘʚʘ ʠ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʣʝʪʫʯʠʭ 

ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʘʩʧʘʜʘ ʪʦʨʬʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʤʳʰʣʝʥʥʘʷ ʩʭʝʤʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʪʦʨʬʷʥʦʛʦ ʜʝʛʪʷ ʩ ʧʦʣʫʯʝʥʠʝʤ ʘʥʪʠʩʝʧʪʠʢʦʚ, ʛʝʨʙʠʮʠʜʦʚ, ʜʫʙʠʪʝʣʝʡ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ. ɼʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʢʩʘ ʚʳʧʦʣʥʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʨʦʯʥʦʛʦ ʢʦʢʩʘ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʈʘʢʦʚʩʢʠʡ ɺ.ɽ. ʜʘʣ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʪʦʨʬʘ ʢʘʢ ʩʳʨʴʷ ʜʣʷ ʭʠʤʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. ʆʥ ʨʘʟʨʘʙʦʪʘʣ ʪʝʦʨʠʶ ʩʧʝʢʘʥʠʷ ʠ ʢʦʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʪʚʝʨʜʳʭ ʪʦʧʣʠʚ. ʉʦʟʜʘʣ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʪʦʨʬʷʥʦʛʦ ʧʦʣʫʢʦʢʩʘ, ʧʝʨʝʨʘʙʦʪʢʠ 

ʪʦʨʬʷʥʦʛʦ ʜʝʛʪʷ ʠ ʧʦʣʫʯʝʥʠʷ ʪʦʨʬʷʥʳʭ ʬʝʥʦʣʦʚ, ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʯʥʦʛʦ ʢʦʢʩʘ ʧʨʠ 

ʩʦʚʤʝʩʪʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʠ ʥʝʬʪʠ, ʘ ʪʘʢʞʝ ʧʦ ʩʦʟʜʘʥʠʶ ʫʛʣʝʨʦʜʥʳʭ ʘʜʩʦʨʙʝʥʪʦʚ ʥʘ 

ʦʩʥʦʚʝ ʪʦʨʬʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ.  

ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʬʘ ʠ 

ʣʝʪʫʯʠʭ ʧʨʦʜʫʢʪʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʜʣʷ ʧʨʷʤʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʞʝʣʝʟʥʳʭ ʨʫʜ. 

ʆʪʜʝʣʴʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʪʝʨʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ ʩʪʘʥʮʠʡ ʠ ʚ ʫʩʪʘʥʦʚʢʘʭ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʜʝʛʪʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦ ʭʠʤʠʠ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʪʦʨʬʘ ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ ʨʷʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦʣʫʯʝʥʠʷ ʙʝʣʢʦʚʦʫʛʣʝʚʦʜʥʳʭ ʢʦʨʤʦʚ ʠʟ ʪʦʨʬʘ.  

ʄʥʦʛʦʣʝʪʥʝʝ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʛʝʥʝʟʠʩʘ ʛʦʨʶʯʠʭ ʠʩʢʦʧʘʝʤʳʭ, 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʦʨʬʦʚ ʠ ʨʘʩʪʝʥʠʡ-ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʚʳʷʩʥʝʥʠʝ ʚʣʠʷʥʠʷ ʚʨʝʤʝʥʠ, 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣʠ ʢ ʩʦʟʜʘʥʠʶ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʛʫʤʫʩʦʚʳʭ ʪʦʧʣʠʚ ʠ ʦʧʠʩʘʥʠʶ ʤʝʭʘʥʠʟʤʘ ʧʨʦʮʝʩʩʦʚ ʫʛʣʝʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʈʘʢʦʚʩʢʠʡ ɺ.ɽ. ʨʘʙʦʪʘʣ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʦʙʱʝʡ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ (ʧʦʟʜʥʝʝ 

ʢʘʬʝʜʨʳ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ) ʄʦʩʢʦʚʩʢʦʛʦ ʪʦʨʬʷʥʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʄʊʀ) ʧʦ 

ʩʦʚʤʝʩʪʠʪʝʣʴʩʪʚʫ ʩ 1944 ʛʦʜʘ. ʇʨʦʬʝʩʩʦʨ ʧʦ ʢʘʬʝʜʨʝ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ 

ʄʦʩʢʦʚʩʢʦʛʦ ʪʦʨʬʷʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʩ 1951 ʛʦʜʘ.  

ʉ ʢʦʥʮʘ 1940-ʭ ʛʦʜʦʚ ʢʘʬʝʜʨʘ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʦʨʬʘ ʩʪʘʣʘ ʚʳʧʫʩʢʘʪʴ ʢʘʜʨʳ ʧʦ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʍʠʤʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʪʦʨʬʘè. ɺ ʫʯʝʙʥʳʝ ʧʣʘʥʳ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ 

ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʦʨʬʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʳʣ ʚʚʝʜʝʥ ʢʫʨʩ ʭʠʤʠʠ ʪʦʨʬʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɺ.ɽ. 
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ʈʘʢʦʚʩʢʠʤ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʚ ʩʪʨʘʥʝ ʨʘʙʦʪʘʣʦ ʙʦʣʝʝ 300 ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʳʭ ʩʪʘʥʮʠʡ, 

ʩʥʘʙʞʘʚʰʠʭ ʛʘʟʦʤ ʩʪʝʢʦʣʴʥʳʝ ʟʘʚʦʜʳ ʠ ʜʨ. ʂʘʬʝʜʨʘ ʠʤʝʣʘ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʥʫʶ 

ʣʘʙʦʨʘʪʦʨʠʶ, ʧʦʵʪʦʤʫ ʣʘʙʦʨʘʪʦʨʥʳʝ ʨʘʙʦʪʳ ʠʤʝʣʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʅʘ 

ʙʘʟʝ ʚ ʦʩʥʦʚʥʦʤ ʵʪʦʡ ʢʘʬʝʜʨʳ ʙʳʣ ʩʦʟʜʘʥ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄʦʩʢʦʚʩʢʦʛʦ 

ʪʦʨʬʷʥʦʛʦ ʠʥʩʪʠʪʫʪʘ. ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʚʳʧʫʩʢʥʠʮ ʵʪʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ɽ.ɸ. ʅʦʚʠʯʢʦʚʘ, 

ʩʪʘʚʰʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʮʝʥʪʦʤ ʠ ʨʘʙʦʪʘʚʰʘʷ ʤʥʦʛʠʝ ʛʦʜʳ ʜʝʢʘʥʦʤ ʵʪʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʚʩʧʦʤʠʥʘʣʘ: çʇʨʦʬʝʩʩʦʨ ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ ʦʪʣʠʯʘʣʩʷ ʟʘʚʠʜʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ, ʤʥʦʛʦ 

ʚʨʝʤʝʥʠ ʫʜʝʣʷʣ ʩʪʫʜʝʥʪʘʤ. ʆʥ ʙʳʣ ʭʦʨʦʰʠʤ ʣʝʢʪʦʨʦʤ. ɽʛʦ ʣʝʢʮʠʠ ï ʥʝ ʧʝʨʝʩʢʘʟ ʫʯʝʙʥʠʢʘ: 

ʯʠʪʘʷ ʣʝʢʮʠʶ, ʦʥ ʤʳʩʣʠʣ ʚʩʣʫʭ, ʚʳʩʢʘʟʳʚʘʷ ʦʜʥʫ ʠʜʝʶ ʟʘ ʜʨʫʛʦʡ; ʟʘʩʪʘʚʣʷʣ ʩʪʫʜʝʥʪʦʚ 

ʜʫʤʘʪʴ, ʧʦʤʦʛʘʣ ʪʦʪʯʘʩ ʥʘʭʦʜʠʪʴ ʦʪʚʝʪʳ ʥʘ ʪʨʫʜʥʳʝ ʚʦʧʨʦʩʳ. ʉʣʫʰʘʪʴ ʪʘʢʠʝ ʣʝʢʮʠʠ ʙʳʣʦ 

ʪʨʫʜʥʦʚʘʪʦ ï ʪʨʝʙʦʚʘʣʦʩʴ ʧʦʩʪʦʷʥʥʦʝ ʚʥʠʤʘʥʠʝ, ʥʦ ʠ ʦʯʝʥʴ ʠʥʪʝʨʝʩʥʦ. ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ 

ʦʪʣʠʯʘʣʩʷ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ, ʟʘʨʷʞʘʣ ʦʢʨʫʞʘʶʱʠʭ ʩʚʦʝʡ ʵʥʝʨʛʠʝʡ. ʆʥ ʤʦʛ 

ʙʳʪʴ ʚʩʧʳʣʴʯʠʚʳʤ ʠ ʨʝʟʢʠʤ, ʥʦ ʯʘʱʝ ʜʦʙʨʳʤ, ʚʥʠʤʘʪʝʣʴʥʳʤ ʠ ʧʦʥʠʤʘʶʱʠʤ ʯʝʣʦʚʝʢʦʤ. ʅʝ 

ʙʝʩʧʦʢʦʠʣʩʷ ʦ ʩʦʙʩʪʚʝʥʥʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ (ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʞʠʟʥʠ ʧʨʦʞʠʣ ʚ ʢʦʤʤʫʥʘʣʴʥʦʡ 

ʢʚʘʨʪʠʨʝ), ʥʦ ʚʩʝʛʜʘ ʧʨʠʭʦʜʠʣ ʥʘ ʧʦʤʦʱʴ ʩʚʦʠʤ ʩʦʪʨʫʜʥʠʢʘʤ. ʇʦʩʣʝ ʫʭʦʜʘ ʠʟ ʠʥʩʪʠʪʫʪʘ ʚ 

1968 ʛʦʜʫ ʧʨʦʜʦʣʞʘʣ ʨʘʙʦʪʘʪʴ ʥʘʫʯʥʳʤ ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʚ ʧʨʦʙʣʝʤʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠ 

ʢʘʬʝʜʨʝ (ʙʝʟʚʦʟʤʝʟʜʥʦ)è [11].  

ɼʦ 1959 ʛʦʜʘ ʈʘʢʦʚʩʢʠʡ ʨʫʢʦʚʦʜʠʣ ʢʘʬʝʜʨʦʡ ʭʠʤʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʪʦʨʬʘ ʚ 

ʄʦʩʢʦʚʩʢʦʤ ʪʦʨʬʷʥʦʤ ʠʥʩʪʠʪʫʪʝ. ɺ 1959 ʛʦʜʫ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʫʯʝʥʦʛʦ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʪʦʨʬʘ ʚ ʂʘʣʠʥʠʥʩʢʦʤ ʪʦʨʬʷʥʦʤ ʠʥʩʪʠʪʫʪʝ.  

ɺ 1960-1963 ʛʛ. ɺ.ɽ. ʈʘʢʦʚʩʢʠʡ ʚʥʦʚʴ ʚʦʟʛʣʘʚʣʷʣ 

ʀʥʩʪʠʪʫʪ ʪʦʨʬʘ ɸʅ ɹʉʉʈ [12]. 

ɺ 1964ï1968 ʛʛ. ʈʘʢʦʚʩʢʠʡ ʙʳʣ ʠʟʙʨʘʥ ʟʘʚʝʜʫʶʱʠʤ 

ʢʘʬʝʜʨʦʡ ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʚʝʨʜʦʛʦ ʪʦʧʣʠʚʘ ʚ 

ʂʘʣʠʥʠʥʩʢʦʤ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ. 9 ʦʢʪʷʙʨʷ 1968 ʛʦʜʘ 

ʥʘ ʠʤʷ ʨʝʢʪʦʨʘ ʂʇʀ ʜʦʮʝʥʪʘ ɺ.ɼ. ɻʚʦʟʜʝʚʘ ʠʤ ʙʳʣʦ ʥʘʧʠʩʘʥʦ 

ʟʘʷʚʣʝʥʠʝ: çɺʚʠʜʫ ʥʝʧʨʘʚʠʣʴʥʦʛʦ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʛʦ, 

ʧʨʦʪʠʚʦʨʝʯʘʱʝʛʦ ʠʥʪʝʨʝʩʘʤ ʜʝʣʘ ʭʠʤʠʟʘʮʠʠ ʉʉʉʈ 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʧʨʠʝʤʘ ʚ ʂʇʀ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 0802 ʠ ʧʝʨʝʚʦʜʘ 2 ʠ 3 ʢʫʨʩʘ ʥʘ ʩʧʝʮʠʘʣʴʥʦʩʪʴ 

ʧʣʘʩʪʤʘʩʩ, ʷ, ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʝʩʪʘ ʧʦʩʣʝʜʥʠʭ ʜʝʡʩʪʚʠʡ, ʟʘʷʚʣʷʶ ʦ ʩʚʦʝʤ ʫʭʦʜʝ ʠʟ ʂʇʀ. ʆʢʦʣʦ 

ʛʦʜʘ ʥʘʟʘʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʷʚʣʝʥʠʝ ʤʥʦʶ ʧʦʜʘʥʦ ʥʘʯʘʣʴʥʠʢʫ ʛʣʘʚʢʘ ʄ.ʄ. ʄʦʨʠʥʫ, ʯʪʦ 

ʧʨʦʰʫ ʩʯʠʪʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʳʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʦʙ ʫʭʦʜʝ. ʈʫʢʦʚʦʜʩʪʚʦ ʦʩʪʘʚʰʠʤʠʩʷ 

ʘʩʧʠʨʘʥʪʘʤʠ ʦʙʝʩʧʝʯʫ ʙʝʟʚʦʟʤʝʟʜʥʦè (ʘʨʭʠʚ ʊʚɻʊʋ).  
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ɺ 1970ï1979 ʛʛ. ɺ.ɽ.ʈʘʢʦʚʩʢʠʡ ʨʫʢʦʚʦʜʠʣ ʣʘʙʦʨʘʪʦʨʠʝʡ ʭʠʤʠʠ ʪʦʨʬʘ ʄʦʩʢʦʚʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ɺʅʀʀʊʇ.  

ɺʣʘʜʠʤʠʨ ɽʚʛʝʥʴʝʚʠʯ ʈʘʢʦʚʩʢʠʡ ʚʭʦʜʠʣ ʚ ʩʦʩʪʘʚ ʙʶʨʦ ʥʘʫʯʥʦʛʦ ʩʦʚʝʪʘ ɸʅ ʉʉʉʈ ʧʦ 

ʠʩʢʦʧʘʝʤʦʤʫ ʪʚʝʨʜʦʤʫ ʪʦʧʣʠʚʫ, ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ, ʥʘʫʯʥʳʭ ʩʦʚʝʪʦʚ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʨʬʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʨʝʜʢʦʣʣʝʛʠʠ ʞʫʨʯʘʣʘ çʍʠʤʠʷ ʪʚʝʨʜʦʛʦ 

ʪʦʧʣʠʚʘè. ɸʚʪʦʨ ʙʦʣʝʝ 300 ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, 4 ʤʦʥʦʛʨʘʬʠʡ [13-16], ʦʢʦʣʦ 50 ʧʘʪʝʥʪʦʚ ʠ 

ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ. ʈʘʢʦʚʩʢʠʡ ɺ.ɽ. ʧʦʜʛʦʪʦʚʠʣ ʙʦʣʝʝ 40 ʢʘʥʜʠʜʘʪʦʚ ʠ 

ʦʜʥʦʛʦ ʜʦʢʪʦʨʘ ʥʘʫʢ. ʅʘʫʯʥʳʝ ʨʘʙʦʪʳ ʫʯʝʥʦʛʦ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʟʥʘʥʠʝ ʩʨʝʜʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʦʨʬʦʭʠʤʠʠ. ʅʘʛʨʘʞʜʝʥ ʤʝʜʘʣʴʶ çɿʘ 

ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ ʚ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʝè. 
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OUTSTANDING SCIENTIST IN THE FIELD OF PEAT CHEMICAL ENGINEERING  

Vladimir E. RAKOVSKY (1900 -1988) 

L.V. Kopenkina 

 
The article presents the biographical data of the outstanding figure of the peat science the Professor Vladimir E. 

Rakovsky (1900-1988), shows its contribution to the development of research in the field of peat chemical technology, 

creation peat energy and chemical industry in the USSR, the training of specialists in the field of peat chemistry and 

peat chemical technology. 
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ɸʅ ʉʉʉʈ, 1961. ʊ. 5. ˉ12. ʉ. 558-560. ʄʘʣʴ ʉ.ʉ., ɺʦʣʦʩʦʚʠʯ ʅ.ʉ.  

22. ʋʜʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʬʷʥʳʭ ʢʦʢʩʦʚ / ɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈ, 1961. ʊ. 5. ˉ11. ʉ. 494-496. 

ɼʨʦʞʘʣʠʥʘ ʅ.ɼ.  

23. ʇʦʣʫʯʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʪʦʨʬʘ /ɺ ʩʙ.: ʍʠʤʠʷ ʠ ʛʝʥʝʟʠʩ 
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ʉ. 688-692. ʇʠʛʫʣʝʚʩʢʘʷ ʃ.ɺ.  
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ʊ. 8. ˉ11. 1964. ʉ. 727-730. ɺʝʨʥʝʨ ɺ.ʉ.  

27. ʍʠʤʠʷ ʠ ʙʠʦʭʠʤʠʷ ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʪʦʨʬʘ / ʊʦʨʬʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 1965. ˉ5. ʉ. 23-
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ʀʟʚ. ɸʅ ɹʉʉʈ. ʉʝʨʠʷ ʭʠʤ.ʥʘʫʢ, 1965. ˉ3. ʉ. 124-126. ɽʚʜʦʢʠʤʦʚʘ ɻ.ɸ.  

30. ʆʙʨʘʟʦʚʘʥʠʝ ʘʨʦʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʪʦʨʬʷʥʦʛʦ ʢʦʢʩʘ / ɼʦʢʣ. ɸʅ ɹʉʉʈ. ʊ. X. ˉ5, 1966. ʉ. 316-

318. ɼʨʦʞʘʣʠʥʘ ʅ.ɼ.  
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ɿɸɼɸʏʀ ɹʆʃʆʊʆɺɽɼʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺ ʅɸʐɽʁ ʉʊʈɸʅɽ 

 

ɹʝʨʝʟʠʥʘ ʅ. ɸ., ʂʫʣʠʢʦʚʘ ɻ. ɻ. 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʄ., e-mail 

berezina.n.a@yandex.ru 

 

ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪ ʚ ʙʦʣʦʪʦʚʝʜʝʥʠʠ  ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

 

1. ʉ 80-ʭ ʛʦʜʦʚ ʍʍ ʚʝʢʘ ʠʥʪʝʨʝʩ ʢ ʪʦʨʬʫ ʨʝʟʢʦ ʩʥʠʟʠʣʩʷ: ʜʦʙʳʯʘ ʨʝʟʢʦ ʫʧʘʣʘ, ʤʥʦʛʠʝ 

ʪʦʨʬʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʘʫʯʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʠʭ ʬʠʣʠʘʣʳ ʠ ʣʘʙʦʨʘʪʦʨʠʠ 

ʟʘʢʨʳʣʠʩʴ. ʆʜʥʘʢʦ, ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʙʦʣʦʪʦʚʝʜʝʥʠʝ ʥʝ ʧʨʝʢʨʘʪʠʣʦ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ, ʭʦʪʷ 

ʤʥʦʛʠʝ, ʜʘʞʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝ ʨʘʟʚʠʚʘʣʠʩʴ ʠʣʠ ʟʘʪʦʨʤʦʟʠʣʠʩʴ (ʧʦʣʝʚʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʩʪʘʮʠʦʥʘʨʘʭ, ʠʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʙʦʣʦʪʥʳʭ ʙʠʦʛʝʥʦʮʝʥʦʟʦʚ ʠ ʜʨ). 

2. ʉ 90-ʭ ʛʦʜʦʚ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʜʦʣʞʠʣʦ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, 

ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʦʣʠ ʙʦʣʦʪ ʚ ʙʠʦʩʬʝʨʝ, ʥʘʧʨʘʚʣʝʥʠʝ, ʘʢʪʫʘʣʴʥʦʝ ʠ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʇʦʤʠʤʦ ʙʠʦʩʬʝʨʥʦʡ ʨʦʣʠ ʙʦʣʦʪ, ʙʦʣʦʪʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʩʳʨʴʷ, ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʭ ʟʘʧʘʩʦʚ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ 

ʮʝʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ.  

3. ɹʳʣʦ ʧʨʦʜʦʣʞʝʥʦ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʧʨʠʨʦʜʳ ʚ ʛʦʣʦʮʝʥʝ ʥʘ ʦʩʥʦʚʝ  ʠʟʫʯʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʩʣʦʝʚ ʪʦʨʬʘ. ɼʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʵʪʠʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤ ʤʘʩʩʦʚʳʡ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣ ʧʦ ʙʦʪʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ, ʩʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʤʫ ʘʥʘʣʠʟʫ, ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʤ ʜʘʪʠʨʦʚʘʤ. ɺʳʷʚʣʷʶʱʠʝʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʠʪʤʳ 

ʨʘʟʚʠʪʠʷ, ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʝ, ʩʚʷʟʘʥʳ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʘ ʙʦʣʦʪ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʩʫʭʦʜʦʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʥʝ 

ʪʦʣʴʢʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʨʠʪʤʘʤʠ, ʥʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʦʢʨʫʞʘʶʱʠʭ ʙʦʣʦʪʘ ʣʝʩʦʚ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʶʪ ʤʘʪʝʨʠʘʣ ʠ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʠʨʦʜʫ. ɺ ʪʦʨʬʷʥʦʡ ʪʦʣʱʝ ʦʩʪʘʶʪʩʷ ʩʣʝʜʳ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʧʦʞʘʨʦʚ, ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʨʫʙʢʠ ʦʢʨʫʞʘʶʱʠʭ ʣʝʩʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʨʘʩʧʘʰʢʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʪʘʜʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʣʝʩʦʚ. 

4. ɹʦʣʦʪʦʚʝʜʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʷʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʚ ʛʦʣʦʮʝʥʝ. 

ʆʜʥʘʢʦ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʝ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʦʪʘ - 

ʠʩʪʦʯʥʠʢ ʜʦʩʪʦʚʝʨʥʦʡ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʅʝʦʙʭʦʜʠʤʘ ʜʘʣʴʥʝʡʰʘʷ ʨʘʙʦʪʘ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʩʦʩʪʘʚʘ ʙʦʣʦʪʥʳʭ ʙʠʦʛʝʦʮʝʥʦʟʦʚ: ʝʩʣʠ ʩʦʩʪʘʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʤʭʦʚ ʠ ʧʝʯʝʥʦʯʥʠʢʦʚ ʚ 

ʦʩʥʦʚʥʦʤ ʚʳʷʚʣʝʥ ʠ ʚʝʜʝʪʩʷ ʩʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʦ ʨʦʣʠ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʚ ʞʠʟʥʠ ʙʦʣʦʪ, ʪʦ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʛʨʠʙʦʚ, ʚʦʜʦʨʦʩʣʝʡ ʠ ʙʘʢʪʝʨʠʡ ʝʱʝ ʥʝʧʦʣʦʥ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʥʘʷ ʨʦʣʴ ʪʦʣʴʢʦ 

ʠʟʫʯʘʝʪʩʷ.  

5. ʗʚʣʝʥʠʷ ʨʝʫʪʠʣʠʟʘʮʠʠ ð ʧʝʨʝʤʝʱʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʠʟ 
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ʦʪʤʠʨʘʶʱʠʭ ʦʨʛʘʥʦʚ ʙʦʣʦʪʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʞʠʚʳʝ, ʠʟʚʝʩʪʥʦ. ʅʦ ʤʝʭʘʥʠʟʤʳ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ 

ʤʘʣʦ ʠʟʫʯʝʥʳ. ʊʘʢ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʜʝʩʷʪʢʠ ʚʠʜʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʧʨʦʥʠʢʘʶʪ ʚ ʪʦʨʬ ʥʘ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ. ʊʘʢ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʢʘʬʝʜʨʝ 

ʤʠʢʦʣʦʛʠʠ ʠ ʘʣʴʛʦʣʦʛʠʠ ʙʠʦʬʘʢʘ ʄɻʋ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʠʚʳʝ ʛʠʬʳ ʛʨʠʙʦʚ ʦʪʤʝʯʝʥʳ ʚ 

ʪʦʨʬʷʥʦʡ ʪʦʣʱʝ ʥʘ ʛʣʫʙʠʥʝ ʪʨʠ-ʧʷʪʴ ʤʝʪʨʦʚ. ʕʣʝʤʝʥʪʳ ʤʠʥʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʧʘʜʘʶʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʦʪ ʠ ʙʣʘʛʦʜʘʨʷ ʣʠʩʪʦʧʘʜʥʦʩʪʠ ʜʝʨʝʚʴʝʚ ʠ ʙʦʣʦʪʥʳʭ ʢʫʩʪʘʨʥʠʯʢʦʚ.  

6. ɽʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʘ ʩʨʝʜʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ ʙʦʣʦʪ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ 

ʙʦʣʦʪ ʩ ʜʨʫʛʠʤʠ ʙʠʦʛʝʦʮʝʥʦʟʘʤʠ (ʣʝʩʥʳʤʠ, ʣʫʛʦʚʳʤʠ), ʠʤʝʶʱʠʤʠ ʦʙʱʫʶ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʤʝʭʘʥʠʟʤʳ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʨʘʟʙʦʣʘʯʠʚʘʥʠʷ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʦʪ ʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʩʨʝʜʝ. 

7. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʙʦʣʦʪʘ, ʦʯʝʥʴ ʚʝʣʠʢʦ. 

ʋʥʠʯʪʦʞʝʥʠʝ ʣʝʩʦʚ ʥʘʯʘʣʦʩʴ ʩ ʧʘʣʝʦʣʠʪʘ. ʉ ʥʝʦʣʠʪʘ ʫʥʠʯʪʦʞʝʥʠʝ ʣʝʩʦʚ (ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʦʛʥʝʚʦʝ) ʧʨʠʥʷʣʦ ʰʠʨʦʢʠʝ ʤʘʩʰʪʘʙʳ. ɺ ʪʦʨʬʷʥʦʡ ʪʦʣʱʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʣʝʜʳ ʧʦʞʘʨʘ, 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʦʨʬʘ ʚʳʷʚʣʷʝʪ ʩʪʘʜʠʠ ʧʝʨʝʨʳʚʦʚ ʚ ʙʦʣʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʅʝʨʝʜʢʦ ʚ ʙʦʣʦʪʘʭ ʧʦ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʜʠʘʛʨʘʤʤʘʤ, ʨʝʟʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʧʦ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʤ ʜʘʪʠʨʦʚʢʘʤ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʤʦʱʥʳʭ ʩʣʦʝʚ ʪʦʨʬʘ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʪʳʩʷʯʝʣʝʪʠʝ, ʘ ʟʘʪʝʤ ʧʦʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʦʪʘ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

8. ʅʘʨʫʰʝʥʠʝ ʙʦʣʦʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʬʦʜʦʙʳʯʠ ʧʨʠʥʷʣʦ ʰʠʨʦʢʠʝ ʤʘʩʰʪʘʙʳ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʩ ʢʦʥʮʝ XlX ʠ ʚ ʍʍ ʚʝʢʝ. ɼʦ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʘ ʍʍ ʚʝʢʘ ʪʦʨʬʦʜʦʙʳʯʘ ʰʣʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʦʜʦʤ ʛʠʜʨʦʪʦʨʬʘ, ʢʦʛʜʘ ʩʦʭʨʘʥʷʣʘʩʴ ʚʳʩʦʢʘʷ ʦʙʚʦʜʥʝʥʥʦʩʪʴ ʪʦʨʬʷʥʳʭ 

ʢʘʨʴʝʨʦʚ. ʅʘ ʟʘʙʨʦʰʝʥʥʳʭ ʢʘʨʴʝʨʘʭ ʛʠʜʨʦʪʦʨʬʘ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʚʠʚʘʣʘʩʴ ʤʦʭʦʚʘʷ ʩʧʣʘʚʠʥʘ, 

ʟʘʪʷʛʠʚʘʶʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. ʉʦ ʚʨʝʤʝʥʝʤ ʥʘ ʥʝʡ ʧʦʩʝʣʷʣʠʩʴ ʙʦʣʦʪʥʳʝ ʪʨʘʚʳ ʠ ʢʫʩʪʘʨʥʠʯʢʠ. 

ʇʨʦʮʝʩʩ ʟʘʪʷʛʠʚʘʥʠʷ ʦʪʢʨʳʪʦʡ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʨʴʝʨʦʚ ʛʠʜʨʦʪʦʨʬʘ, ʩʫʜʷ ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʥʘ ɿʚʝʥʠʛʦʨʦʜʩʢʦʡ ʙʠʦʩʪʘʥʮʠʠ ʄɻʋ, ʟʘʥʠʤʘʝʪ 50 ð 100 ʣʝʪ. ʇʨʦʮʝʩʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʪʨʝʙʫʝʪ ʪʳʩʷʯʝʣʝʪʠʡ. ʕʪʦ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ, ʪʘʢ ʢʘʢ 

ʩʨʝʜʠ ʪʦʨʬʦʚʝʜʦʚ ʙʳʪʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʪʦʨʬ ð ʚʦʟʦʙʥʦʚʣʷʶʱʠʡʩʷ ʨʝʩʫʨʩ. ʆʩʥʦʚʘʥʠʝ ʜʣʷ 

ʵʪʦʛʦ ʤʥʝʥʠʷ ʩʣʫʞʠʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʫʥʠʯʪʦʞʝʥʥʳʭ ʪʦʨʬʦʜʦʙʳʯʝʡ ʪʦʨʬʷʥʠʢʦʚ ʩ ʧʨʠʨʦʩʪʦʤ 

(1-2 ʤʤ ʚ ʛʦʜ) ʦʙʰʠʨʥʳʭ ʙʦʣʦʪ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʦʣʦʪ ʥʘ ʧʦʣʥʦʩʪʴʶ 

ʦʩʫʰʝʥʥʳʭ ʧʣʦʱʘʜʷʭ, ʛʜʝ ʪʦʨʬ ʚʳʨʘʙʘʪʳʚʘʣʠ ʬʨʝʟʝʨʥʳʤ ʩʧʦʩʦʙʦʤ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʅʘ ʥʠʭ 

ʠʜʝʪ ʧʨʦʮʝʩʩ çʩʨʘʙʘʪʳʚʘʥʠʷè ʪʦʨʬʘ, ʪ. ʝ. ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʢʠ ʚ ʫʩʣʦʚʠʷʭ ʜʦʩʪʫʧʘ ʢʠʩʣʦʨʦʜʘ, 

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʵʪʦʪ ʠʟʫʯʘʝʪʩʷ ʚ 

ʯʘʩʪʥʦʩʪʠ ʥʘ ʢʘʬʝʜʨʝ ʬʠʟʠʢʠ ʠ ʤʝʣʠʦʨʘʮʠʠ ʧʦʯʚ ʬʘʢʫʣʴʪʝʪʘ ʧʦʯʚʦʚʝʜʝʥʠʷ ʄɻʋ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ʉʢʦʨʦʩʪʴ çʩʨʘʙʘʪʳʚʘʥʠʷè, ʢʨʦʤʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʩʢʨʳʚʘʝʪ ʤʝʭʘʥʠʟʤʳ ʧʨʠʩʫʪʩʪʚʠʷ ʚ 
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ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʩʣʦʝʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʧʝʨʝʨʳʚʘʭ ʚ ʪʦʨʬʦʦʙʨʘʟʦʚʘʥʠʠ ʚ ʛʦʣʦʮʝʥʝ.  

9. ɹʦʣʦʪʦʚʝʜʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʨʘʟʚʠʚʘʣʠʩʴ ʢʘʢ ʢʦʤʧʣʝʢʩʥʳʝ, ʯʪʦ 

ʚʘʞʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʠ ʧʨʠʢʣʘʜʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ʉʨʝʜʠ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʘʤʳʡ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʠ ʚʘʞʥʳʡ 

ʙʦʣʦʪʦʚʝʜʯʝʩʢʠʡ ʤʝʪʦʜ ð ʙʦʪʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʦʨʬʘ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʨʝʨʳʚʘʥʠʷ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʪʘʣʦʩʴ ʦʯʝʥʴ ʤʘʣʦ ʚʳʩʦʢʦʢʣʘʩʩʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʚʣʘʜʝʶʱʠʭ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʘʭ ʦʯʝʥʴ ʚʝʣʠʢʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʙʦʪʘʥʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʪʦʨʬʘ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʝʪ ʨʠʪʤʳ 

ʨʘʟʚʠʪʠʷ ʙʦʣʦʪʘ ʠ ʦʢʨʫʞʘʶʱʠʭ ʙʦʣʦʪʘ ʪʝʨʨʠʪʦʨʠʡ. ɹʣʠʞʘʡʰʝʡ ʟʘʜʘʯʝʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʙʦʣʦʪ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ (ʘ ʩʝʡʯʘʩ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʘʷ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ 

ʜʘʪʠʨʦʚʦʢ ʦʙʨʘʟʮʦʚ ʪʦʨʬʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʠʟʫʯʠʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʧʝʨʠʦʜʦʚ ʨʘʟʚʠʪʠʷ ʙʦʣʦʪ ʠ ʦʩʥʦʚʥʳʭ ʩʦʙʳʪʠʡ ʥʘ ʦʢʨʫʞʘʶʱʠʭ ʙʦʣʦʪʘ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʢʨʳʚʘʝʪ ʠ ʫʪʦʯʥʷʝʪ ʨʷʜ 

ʩʦʙʳʪʠʡ ʚ ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʛʦʣʦʮʝʥʝ. ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʠ ʫʩʠʣʠʚʘʪʴ. ʅʘʨʷʜʫ ʩ ʚʳʰʝʥʘʟʚʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʭʠʤʠʯʝʩʢʦʛʦ, ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʨʬʦʚ ʠ ʙʦʣʦʪʥʳʭ ʨʘʩʪʝʥʠʡ. ɻʝʦʣʦʛʠʷ ʧʦʜʩʪʠʣʘʶʱʠʭ ʙʦʣʦʪʘ ʧʦʨʦʜ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʧʦʣʥʦ ʦʙʲʷʩʥʠʪʴ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʙʦʣʦʪ, ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʦʚ, ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʪʦʨʬʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʦʪ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʘʨʭʝʦʣʦʛʘʤʠ. ʇʨʠʚʣʝʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʠʟ ʧʠʩʴʤʝʥʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ ʜʘʝʪ ʮʝʥʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʙʦʣʦʪ ʠ ʠʭ ʨʦʣʠ ʚ ʞʠʟʥʠ ʣʶʜʝʡ. 
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ʇʨʠ ʠʟʫʯʝʥʠʠ ʙʦʣʦʪ ʥʝʦʙʭʦʜʠʤ ʤʘʩʩʦʚʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣ ʧʦ ʙʦʪʘʥʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʪʦʨʬʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʝʡ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ. ʆʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʚʘʞʥʦʩʪʴ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʨʬʘ ʢʘʢ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʧʨʦʜʫʢʮʠʠ. ʆʧʠʩʳʚʘʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ. 

 

ʉʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʨʬʘ. ʇʦʜ ʩʪʝʧʝʥʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʧʦʥʠʤʘʶʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʩʩʪʨʫʢʪʫʨʥʦʡ ʤʘʩʩʳ ʥʝ ʪʦʣʴʢʦ ʛʫʤʫʩʘ, ʥʦ ʠ 

ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʮ ʥʝʛʫʤʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʩʪʘʪʢʦʚ.  ʇʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ 

ʤʘʮʝʨʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʧʨʦʜʫʢʪʳ ʠʭ ʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ʈʘʟʥʳʝ ʩʪʦʨʦʥʳ 

ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʤʦʛʫʪ ʠʜʪʠ ʩ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʪʨʸʭ ʚʝʣʠʯʠʥ: ʩʦʜʝʨʞʘʥʠʝ ʘʤʦʨʬʥʦʛʦ ʛʫʤʫʩʘ, ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ ʦʩʪʘʪʢʦʚ ʠ 

ʩʪʝʧʝʥʠ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʦʙʲʸʤʥʦʡ ʤʘʩʩʳ. ʆʥʘ ʩʚʷʟʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʨʘʩʧʘʜʘ ʪʢʘʥʝʡ ʨʘʩʪʝʥʠʡ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʨʘʩʪʘ ʪʦʨʬʘ. ʆʩʥʦʚʥʳʝ ʩʚʦʠ ʩʚʦʡʩʪʚʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, ʪʦʨʬ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʚʝʨʭʥʝʤ ʪʦʨʬʦʛʝʥʥʦʤ ʩʣʦʝ ʟʘʣʝʞʠ. ʋʭʦʜʷ ʚ 

ʛʣʫʙʠʥʫ, ʚ ʪʝʯʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʪʳʩʷʯʝʣʝʪʠʡ ʪʦʨʬ ʧʦʜʚʝʨʛʘʝʪʩʷ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ. 

 ʉʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ,  

ʢʦʤʧʣʝʢʩʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʌʘʢʪʦʨ ʢʣʠʤʘʪʘ ʩʦʧʫʪʩʪʚʫʝʪ ʧʨʦʮʝʩʩʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʘ ʟʘʪʝʤ ʠ ʧʝʨʝʭʦʜʫ ʠʭ ʦʩʪʘʪʢʦʚ ʚ ʩʦʩʪʘʚ ʪʦʨʬʘ. ʂʘʞʜʦʝ ʚʝʢʦʚʦʝ 

ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʩʪʦʨʦʥʫ ʧʦʪʝʧʣʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʥʘʭʦʜʠʣʦ ʦʪʨʘʞʝʥʠʝ ʚ 

ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʛʦ ʩʣʦʷ ʪʦʨʬʷʥʦʡ 

ʟʘʣʝʞʠ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʵʪʦʤʫ ʧʝʨʠʦʜʫ, ʘ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʣʘʞʥʦʩʪʠ 

ʩʥʠʞʘʣʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʣʦʷ. 

 ʇʦʩʣʦʡʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ ʚ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʘʭ ʨʘʟʥʳʭ ʪʠʧʦʚ ʙʦʣʦʪ ʠ ʚʠʜʳ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩ 

ʨʘʟʣʠʯʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ï 

ʚʘʞʥʦʝ ʝʛʦ ʩʚʦʡʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʩʧʦʩʦʙʳ ʜʦʙʳʯʠ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʎʝʣʳʡ ʨʷʜ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʪʦʨʬʘ, ʪʘʢʠʝ ʢʘʢ ʦʙʲʝʤʥʘʷ ʠ ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ, 

ʚʣʘʛʦʸʤʢʦʩʪʴ, ʧʦʨʠʩʪʦʩʪʴ, ʩʚʷʟʥʦʩʪʴ, ʧʨʦʯʥʦʩʪʴ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʝʩʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʥʘʭʦʜʷʪʩʷ ʪʝʧʣʦʪʚʦʨʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʟʦʣʴʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʝʛʦ ʙʦʪʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʘ ʚʣʘʞʥʦʩʪʴ ʠ ʚʣʘʛʦʸʤʢʦʩʪʴ ʠʤʝʶʪ ʦʙʨʘʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʩʪʝʧʝʥʠ  ʨʘʟʣʦʞʝʥʠʷ. ʆʪ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʟʦʣʴʥʦʩʪʠ ʪʦʨʬʘ ʟʘʚʠʩʠʪ ʠ ʝʛʦ ʫʜʝʣʴʥʘʷ 
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ʤʘʩʩʘ ï ʤʘʩʩʘ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʪʦʨʬʘ (ʝʛʦ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʪ.ʝ. 

ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʛʫʤʫʩʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʢʣʶʯʝʥʠʡ), ʦʪʥʝʩʝʥʥʘʷ ʢ ʤʘʩʩʝ ʪʘʢʦʛʦ ʞʝ ʦʙʲʝʤʘ 

ʚʦʜʳ ʧʨʠ 4
Ü
 ʉ.  

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ, ʢʘʞʜʳʡ ʠʟ  

ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ [1-5]. 

ɻʣʘʟʦʤʝʨʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʠʤ ʢ ʩʚʝʞʝʜʦʙʳʪʦʤʫ ʪʦʨʬʫ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ʆʥ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʇʨʠ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʯʠʪʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʠ ʦʢʨʘʩʢʫ ʦʪʞʠʤʘʶʱʝʡʩʷ ʚʦʜʳ, ʮʚʝʪ ʪʦʨʬʘ, ʚʠʜʠʤʦʝ 

ʥʘ ʛʣʘʟ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʚʦʣʦʢʥʘʤʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʘʤʦʨʬʥʦʡ ʤʘʩʩʦʡ, 

ʧʣʘʩʪʠʯʥʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʫʶ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʟʤʘʟʳʚʘʥʠʷ ʥʘ ʣʘʜʦʥʠ, ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʤʝʞʜʫ 

ʧʘʣʴʮʘʤʠ ʧʨʠ ʩʞʘʪʠʠ, ʩʢʘʪʳʚʘʥʠʷ ʠ ʪ.ʧ. ʇʨʠ ʵʪʦʤ ʦ ʪʠʧʝ ʪʦʨʬʘ ʩʫʜʷʪ ʧʦ ʝʛʦ ʮʚʝʪʫ: ʜʣʷ 

ʚʝʨʭʦʚʳʭ ʪʦʨʬʦʚ ʭʘʨʘʢʪʝʨʥʳ ʦʢʨʘʩʢʠ ʦʪ ʩʚʝʪʣʦ-ʞʝʣʪʦʡ ʜʦ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʡ; ʜʣʷ ʥʠʟʠʥʥʳʭ 

ʭʘʨʘʢʪʝʨʥʳ ʦʢʨʘʩʢʠ ʦʪ ʩʚʝʪʣʦ-ʩʝʨʦʡ ʜʦ ʟʝʤʣʠʩʪʦ-ʯʝʨʥʦʡ. ʇʨʠ ʛʣʘʟʦʤʝʨʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ 

ʪʦʨʬ ʧʦ  ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʨʘʟʜʝʣʷʶʪ ʥʘ ʪʨʠ ʛʨʫʧʧʳ:  

1. ʉʣʘʙʦʨʘʟʣʦʞʠʚʰʠʡʩʷ (ʤʝʥʝʝ 20%) ï ʪʦʨʬ ʥʝ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ 

ʧʨʠ ʩʞʘʪʠʠ ʚ ʨʫʢʝ, ʧʦʩʣʝ ʩʞʘʪʠʷ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʰʝʨʦʭʦʚʘʪʘʷ ʦʪ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ, ʚʦʜʘ 

ʦʪʞʠʤʘʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʙʝʩʮʚʝʪʥʘʷ ʠʣʠ ʞʝʣʪʘʷ;   

2. ʉʨʝʜʥʝʨʘʟʣʦʞʠʚʰʠʡʩʷ (20-30%) ï ʪʦʨʬ ʧʦʯʪʠ ʥʝ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʚ ʨʫʢʝ, 

ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ ʟʘʤʝʪʥʳ, ʚʦʜʳ ʦʪʞʠʤʘʝʪʩʷ ʥʝʤʥʦʛʦ, ʦʥʘ ʢʦʨʠʯʥʝʚʘʷ ʠʣʠ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʘʷ;   

3. ʉʠʣʴʥʦʨʘʟʣʦʞʠʚʰʠʡʩʷ (ʩʚʳʰʝ 30%) ï ʪʦʨʬ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ, 

ʟʘʤʝʪʥʳ ʣʠʰʴ ʦʪʜʝʣʴʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʚʦʜʘ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʦʪʞʠʤʘʝʪʩʷ 

ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠʣʠ ʥʝ ʦʪʞʠʤʘʝʪʩʷ.  

 ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʵʪʠʤ ʤʝʪʦʜʦʤ, ʩʥʘʯʘʣʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʪʦʨʬ ʧʦ 

ʮʚʝʪʫ; ʜʘʣʝʝ ʣʝʛʢʠʤ ʥʘʞʘʪʠʝʤ ʧʘʣʴʮʝʚ ʦʪʞʠʤʘʶʪ ʚʦʜʫ, ʦʧʨʝʜʝʣʷʷ ʮʚʝʪ ʚʦʜʳ ʠ ʣʝʛʢʦʩʪʴ ʠʣʠ 

ʟʘʪʨʫʜʥʝʥʥʦʩʪʴ ʝʝ ʦʪʞʠʤʘʥʠʷ; ʟʘʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʚ ʪʦʨʬʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʦʩʪʘʪʢʠ; ʨʘʩʪʠʨʘʶʪ ʪʦʨʬ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʢʦʥʩʠʩʪʝʥʮʠʶ ʠ ʚʳʷʩʥʠʪʴ, 

ʦʢʨʘʰʠʚʘʝʪ ʣʠ ʦʥ ʧʘʣʴʮʳ. (ʪʘʙʣʠʮʘ 1, 2). 

ɹʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʝʡ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʛʣʘʟʦʤʝʨʥʦ-

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ ʇ.ɼ. ɺʘʨʣʳʛʠʥʘ ʠ ɺ.ʀ. ʏʝʙʦʪʘʨʝʚʘ. ʀʤ ʧʦʣʴʟʫʶʪʩʷ ʚ 

ʧʦʣʝ, ʚ ʤʦʤʝʥʪ ʠʟʚʣʝʯʝʥʠʷ ʦʙʨʘʟʮʘ ʪʦʨʬʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʯʝʣʥʦʢʝ ʙʫʨʘ, 

ʥʝ ʥʘʨʫʰʘʷ ʩʪʨʫʢʪʫʨʳ ʪʦʨʬʘ. ɿʜʝʩʴ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ  ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ ʪʦʨʬʘ (ʩʪʝʧʝʥʴ 

ʩʦʭʨʘʥʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʪʦʨʬʘ, ʦʢʨʘʩʢʘ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ 

ʦʪʞʠʤʘʝʤʦʡ ʚʦʜʳ ʠ ʜʨ.), ʥʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʤʘʢʨʦʦʩʪʘʪʢʘʤ. 
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ʊʘʙʣʠʮʘ 1. ʄʘʢʨʦʧʨʠʟʥʘʢʠ ʥʠʟʠʥʥʳʭ ʪʦʨʬʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʉʪʝʧʝʥʴ 

ʨʘʟʣʦʞʝʥʠ

ʷ,  % 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ   ʪʦʨʬʘ 

 

    5-10 

ʉʧʫʪʘʥʥʳʡ ʚʦʡʣʦʢ ʠʟ ʜʦʚʦʣʴʥʦ 

ʢʨʫʧʥʳʭ ʢʦʨʝʰʢʦʚ ʦʩʦʢ. ʄʥʦʛʦ 

ʩʪʝʙʝʣʴʢʦʚ ʛʠʧʥʦʚʳʭ ʤʭʦʚ ʩ 

ʦʙʨʳʚʢʘʤʠ ʣʠʩʪʦʯʢʦʚ. ɺ ʩʬʘʛʥʦʚʦʤ 

ʪʦʨʬʝ ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ 

ʢʦʨʠʯʥʝʚʳʝ ʩʪʝʙʣʠ ʤʭʦʚ. 

ʊʦʨʬ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʠʥʦʛʜʘ 

ʞʝʣʪʦʚʘʪʳʡ. ɺʦʜʘ ʩʚʝʪʣʘʷ, ʩʣʝʛʢʘ 

ʤʫʪʥʘʷ, ʦʪʞʠʤʘʝʪʩʷ ʣʝʛʢʦ. ʇʨʠ 

ʨʘʩʪʠʨʘʥʠʠ ʧʘʣʴʮʳ ʥʝ ʧʘʯʢʘʝʪ. ɺ 

ʦʪʞʘʪʦʤ ʪʦʨʬʝ ʟʘʤʝʪʥʘ ʫʧʨʫʛʦʩʪʴ. 

   15-20 

ʆʩʪʘʪʢʠ ʦʩʦʢ ʠ  ʤʭʦʚ ʭʦʨʦʰʦ 

ʨʘʟʣʠʯʠʤʳ, ʢʦʨʝʰʢʠ ʦʩʦʢ ʙʦʣʝʝ 

ʪʦʥʢʠʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ. 

ʊʦʨʬ ʩʝʨʳʡ ʠʣʠ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ. 

ɺʦʜʘ ʩʣʝʛʢʘ ʤʫʪʥʘʷ, ʦʪʞʠʤʘʝʪʩʷ 

ʣʝʛʢʦ. 

   25-30 

ʗʚʥʦ ʨʘʟʣʠʯʠʤʳ ʢʦʨʝʰʢʠ ʦʩʦʢ ʚ 

ʪʦʨʬʝ ʥʘ ʠʟʣʦʤʝ.  ʆʩʪʘʪʢʠ ʤʭʦʚ 

ʨʘʟʣʠʯʠʤʳ ʧʨʠ ʚʥʠʤʘʪʝʣʴʥʦʤ 

ʨʘʟʛʣʷʜʳʚʘʥʠʠ. ɹʦʣʝʝ ʟʘʤʝʪʥʘ 

ʛʫʤʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ.  

ʊʦʨʬ ʪʝʤʥʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ 

ʤʫʪʥʘʷ, ʩʚʝʪʣʦ-ʩʝʨʘʷ ʠʣʠ ʢʦʨʠʯʥʝʚʘʷ 

ʩ ʟʘʤʝʪʥʳʤʠ ʚʟʚʝʰʝʥʥʳʤʠ ʯʘʩʪʠʮʘʤʠ.  

  35-40 

ʗʚʥʦ ʧʨʝʦʙʣʘʜʘʝʪ 

ʛʫʤʠʬʠʮʠʨʦʚʘʥʥʘʷ 

ʤʘʩʩʘ. ʈʘʟʣʠʯʠʤʳ ʪʦʥʢʠʝ ʢʦʨʝʰʢʠ 

ʦʩʦʢ, ʢʫʩʦʯʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʢʦʨʳ, 

ʪʢʘʥʠ ʢʦʨʥʝʚʠʱ ʪʨʦʩʪʥʠʢʘ ʠ ʭʚʦʱʘ. 

ɺʩʪʨʝʯʘʶʪʩʷ ʩʝʤʝʥʘ ʚʘʭʪʳ. 

ʊʦʨʬ ʪʝʤʥʦ-ʩʝʨʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ 

ʤʫʪʥʘʷ, ʪʝʤʥʦ-ʩʝʨʘʷ ʠʣʠ ʢʦʨʠʯʥʝʚʘʷ, 

ʦʪʞʠʤʘʝʪʩʷ ʢʘʧʣʷʤʠ ʩ ʪʨʫʜʦʤ. ʇʨʠ 

ʨʘʩʪʠʨʘʥʠʠ ʟʘʤʝʪʥʦ ʧʘʯʢʘʝʪ ʧʘʣʴʮʳ. ɺ 

ʦʪʞʘʪʦʤ ʪʦʨʬʝ ʫʧʨʫʛʦʩʪʴ ʥʝ ʟʘʤʝʪʥʘ.  

 45-50 

ʀʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ 

ʨʘʟʣʠʯʠʤʳ  ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ 

ʜʨʝʚʝʩʠʥʳ ʠ ʢʦʨʳ. 

ʊʦʨʬ ʟʝʤʣʠʩʪʦʛʦ ʮʚʝʪʘ, ʠʥʦʛʜʘ ʩ 

ʢʦʨʠʯʥʝʚʳʤ ʦʪʪʝʥʢʦʤ.  ɺʦʜʘ ʪʝʤʥʦ- 

ʩʝʨʘʷ ʠʣʠ ʢʦʨʠʯʥʝʚʘʷ, ʦʪʞʠʤʘʝʪʩʷ ʩ 

ʫʩʠʣʠʝʤ ʢʘʧʣʷʤʠ. ʇʨʠ ʩʞʘʪʠʠ 

ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ. 

 ʉʚʳʰʝ 

     50 

ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʢʫʩʦʯʢʠ 

ʜʨʝʚʝʩʠʥʳ ʥʝʧʨʦʯʥʳʝ, ʣʝʛʢʦ 

ʨʘʟʜʘʚʣʠʚʘʶʪʩʷ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ. 

ʊʦʨʬ ʟʝʤʣʠʩʪʦ-ʯʝʨʥʳʡ, ʠʥʦʛʜʘ ʩ 

ʢʦʨʠʯʥʝʚʳʤ ʦʪʪʝʥʢʦʤ. ɺʦʜʘ ʢʦʨʠʯʥʝʚʘʷ, 

ʦʪʞʠʤʘʝʪʩʷ ʢʘʧʣʷʤʠ ʩ ʫʩʠʣʠʝʤ. ʇʨʠ 

ʩʞʘʪʠʠ ʪʦʨʬ ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ 

ʧʘʣʴʮʘʤʠ. 

ʋʩʪʘʥʦʚʠʚ ʪʠʧ ʪʦʨʬʘ ʠ ʚʳʷʩʥʠʚ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʘʭʦʜʷʪ ʧʦ ʪʘʙʣʠʮʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ. ʂʦʤʧʣʝʢʩ ʤʘʢʨʦʧʨʠʟʥʘʢʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʦʨʬʦʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ, ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 1 ʠ 2 ʜʣʷ ʪʦʨʬʦʚ ʥʠʟʠʥʥʦʛʦ ʠ 

ʚʝʨʭʦʚʦʛʦ ʪʠʧʦʚ [2]. ɻʣʘʟʦʤʝʨʥʳʝ ʤʝʪʦʜʳ ʙʝʟʫʩʣʦʚʥʦ ʩʫʙʲʝʢʪʠʚʥʳ, ʥʦ ʜʘʞʝ ʧʨʠ ʥʝʙʦʣʴʰʦʤ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʧʳʪʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʩ ʜʦʧʫʩʪʠʦʡ ʪʦʯʥʦʩʪʴʶ ʚ 5%. 

ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ  ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ 

ʤʝʪʦʜ ʤʘʟʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʝʨʫʪ ʢʫʩʦʯʝʢ ʪʦʨʬʘ ʚʝʣʠʯʠʥʦʡ ʩ ʛʦʨʦʰʠʥʫ ʠ ʙʳʩʪʨʳʤ 

ʜʚʠʞʝʥʠʝʤ ʜʝʣʘʶʪ ʠʤ ʤʘʟʦʢ ʥʘ ʙʫʤʘʛʝ. ʊʦʨʬ ʦʩʪʘʚʣʷʝʪ ʩʣʝʜ ʚ ʚʠʜʝ ʧʦʣʦʩʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʮʚʝʪʘ ʠ ʛʫʩʪʦʪʳ. ʉʦʧʦʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʡ ʤʘʟʦʢ ʩ ʟʘʨʘʥʝʝ ʩʦʩʪʘʚʣʝʥʥʦʡ ʰʢʘʣʦʡ ʤʘʟʢʦʚ 

ʪʦʨʬʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʨʘʟʮʘ. ʋʜʦʙʥʦ ʵʪʦ ʜʝʣʘʪʴ ʥʘ ʩʪʨʘʥʠʮʝ ʧʦʣʝʚʦʛʦ ʞʫʨʥʘʣʘ ʪʘʤ, ʛʜʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʤʘʪʝʨʠʘʣʳ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ. ɼʦʩʪʦʠʥʩʪʚʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʙʳʩʪʨʦʪʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʥʘʛʣʷʜʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ 

ʛʣʫʙʠʥʝ. ʅʝʜʦʩʪʘʪʢʠ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʤʝʪʦʜ ʜʘʝʪ ʟʘʚʳʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ ʛʨʫʙʦʚʦʣʦʢʥʠʩʪʳʭ ʪʦʨʬʦʚ (ʦʩʦʢʦʚʳʭ, ʧʫʰʠʮʝʚʳʭ, ʰʝʡʭʮʝʨʠʝʚʳʭ ʠ ʜʨ.), ʚ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʰʢʘʣ ʜʣʷ ʥʠʟʠʥʥʳʭ ʠ ʚʝʨʭʦʚʳʭ 
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ʪʦʨʬʦʚ ʠ ʚ ʪʨʫʜʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʠʭʩʷ ʪʦʨʬʦʚ, ʪʘʢ ʢʘʢ 

ʦʥʠ ʧʦʯʪʠ ʥʝ ʦʩʪʘʚʣʷʶʪ ʩʣʝʜʘ ʥʘ ʙʫʤʘʛʝ.  

 

ʊʘʙʣʠʮʘ 2. ʄʘʢʨʦʧʨʠʟʥʘʢʠ ʚʝʨʭʦʚʳʭ ʪʦʨʬʦʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 
 

ʉʪʝʧʝʥʴ 

ʨʘʟʣʦ- 

ʞʝʥʠʷ, 

% 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ     ʪʦʨʬʘ 

5 

ʆʩʪʘʪʢʠ ʤʭʦʚ ʧʦʯʪʠ ʥʝ ʠʟʤʝʥʝʥʳ, 

ʣʠʩʪʦʯʢʠ ʥʝ ʦʪʦʨʚʘʥʳ ʦʪ ʚʝʪʦʯʝʢ, 

ʥʝʢʦʪʦʨʳʝ ʩʬʘʛʥʦʚʳʝ ʤʭʠ 

ʩʦʭʨʘʥʠʣʠ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʦʢʨʘʩʢʫ 

(ʞʝʣʪʦʚʘʪʫʶ, ʨʦʟʦʚʫʶ, ʙʫʨʫʶ). 

ʊʦʨʬ ʩʚʝʪʣʦ-ʞʝʣʪʳʡ, ʧʨʦʟʨʘʯʥʘʷ ʩʚʝʪʣʦ-ʞʝʣʪʘʷ ʚʦʜʘ 

ʦʪʞʠʤʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʩʪʨʫʝʡ. ʅʝʪ ʦʱʫʱʝʥʠʷ 

ʞʠʨʥʦʛʦ ʚʷʟʢʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʧʘʣʴʮʳ ʥʝ ʧʘʯʢʘʝʪ, ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʨʬʘ ʥʘ 

ʠʟʣʦʤʝ ʰʝʨʦʭʦʚʘʪʘʷ. ʆʪʞʘʪʳʡ ʪʦʨʬ ʧʨʫʞʠʥʠʪ, ʣʝʛʢʦ 

ʚʦʟʚʨʘʱʘʝʪʩʷ ʢ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ ʦʙʲʝʤʫ. 

10 

ʆʩʪʘʪʢʠ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ 

ʧʦʜʚʝʨʛʣʠʩʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤʫ 

ʨʘʩʧʘʜʫ: ʣʠʩʪʦʯʢʠ ʠ ʚʝʪʦʯʢʠ 

ʦʪʜʝʣʠʣʠʩʴ ʦʪ ʩʪʝʙʣʝʡ, ʜʣʠʥʘ 

ʢʫʩʦʯʢʦʚ ʩʪʝʙʣʝʡ ʦʢʦʣʦ 1 ʩʤ. 

ʊʦʨʬ ʞʝʣʪʳʡ ʠʣʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʞʝʣʪʘʷ, 

ʩʣʝʛʢʘ ʤʫʪʥʘʷ, ʦʪʞʠʤʘʝʪʩʷ 

ʣʝʛʢʦ. ʋʧʨʫʛʦʩʪʴ ʚ ʦʪʞʘʪʦʤ ʪʦʨʬʝ ʟʘʤʝʪʥʘʷ. 

15 

ʆʩʪʘʪʢʠ ʩʬʘʛʥʦʚ, ʢʦʨʝʰʢʦʚ 

ʧʫʰʠʮʳ ʠ ʢʦʨʥʝʚʠʱ ʰʝʡʭʮʝʨʠʠ 

ʭʦʨʦʰʦ ʨʘʟʣʠʯʠʤʳ. 

ʊʝʤʥʦ-ʞʝʣʪʳʡ ʠʣʠ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ ʪʦʨʬ. ɺʦʜʘ 

ʩʣʝʛʢʘ ʤʫʪʥʘʷ, ʦʪʞʠʤʘʝʪʩʷ 

ʣʝʛʢʦ. ʋʧʨʫʛʦʩʪʴ ʚ ʦʪʞʘʪʦʤ ʪʦʨʬʝ ʟʘʤʝʪʥʘʷ. 

20 
ʆʩʪʘʪʢʠ ʤʭʦʚ ʧʨʠʦʙʨʝʪʘʶʪ 

ʩʧʣʦʰʥʫʶ ʙʫʨʫʶ ʦʢʨʘʩʢʫ. 

ʊʦʨʬ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʥʝʩʢʦʣʴʢʦ ʩʚʝʪʣʝʝ, ʯʝʤ 

ʪʦʨʬ, ʦʪʞʠʤʘʝʪʩʷ ʣʝʛʢʦ. ʋʧʨʫʛʦʩʪʴ ʪʦʨʬʘ ʩʣʘʙʘʷ. 

25 ʊʦ ʞʝ. 
ʊʦ ʞʝ. ʇʨʠ ʩʠʣʴʥʦʤ ʨʘʩʪʠʨʘʥʠʠ ʩʣʝʛʢʘ ʧʘʯʢʘʝʪ ʧʘʣʴʮʳ. 

ʋʧʨʫʛʦʩʪʴ ʩʣʘʙʘʷ. 

30 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʤʝʣʢʠʝ, ʥʦ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳʝ. ɺʠʜʥʳ ʢʫʩʦʯʢʠ 

ʩʪʝʙʣʝʡ ʩʬʘʛʥʦʚ, ʚʦʣʦʢʥʘ ʠ ʯʝʨʥʳʝ 

ʢʦʨʝʰʢʠ ʧʫʰʠʮʳ, ʞʝʣʪʳʝ 

ʢʦʨʥʝʚʠʱʘ ʠ ʧʣʝʥʢʠ ʵʧʠʜʝʨʤʠʩʘ 

ʰʝʡʭʮʝʨʠʠ. 

ʊʦʨʬ ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʤʫʪʥʘʷ, ʦʪʞʠʤʘʝʪʩʷ ʢʘʧʣʷʤʠ. 

ʉʣʘʙʦʝ ʦʱʫʱʝʥʠʝ ʞʠʨʥʦʛʦ, ʚʷʟʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɿʘʤʝʪʥʦ 

ʧʘʯʢʘʝʪ ʧʘʣʴʮʳ. ʋʧʨʫʛʦʩʪʴ ʩʣʘʙʦ ʟʘʤʝʪʥʘʷ. 

35 ʊʦ ʞʝ. 

ʊʦʨʬ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʩʠʣʴʥʦ ʤʫʪʥʘʷ, 

ʦʪʞʠʤʘʝʪʩʷ ʦʪʜʝʣʴʥʳʤʠ ʢʘʧʣʷʤʠ. ʗʩʥʦʝ ʦʱʫʱʝʥʠʝ 

ʚʷʟʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʘʯʢʘʝʪ ʧʘʣʴʮʳ. 

40 

ʆʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ ʪʨʫʜʥʦ 

ʨʘʟʣʠʯʠʤʳ, ʥʘ ʠʟʣʦʤʝ ʚʠʜʥʳ 

ʚʦʣʦʢʥʘ ʧʫʰʠʮʳ, ʥʝʨʝʜʢʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʫʩʦʯʢʠ ʜʨʝʚʝʩʠʥʳ ʠ 

ʢʦʨʳ. ɻʫʤʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ 

ʟʘʧʦʣʥʷʝʪ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʦʙʨʘʟʮʘ. 

ʊʦʨʬ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʩʠʣʴʥʦ ʤʫʪʥʘʷ, 

ʦʪʞʠʤʘʝʪʩʷ ʢʘʧʣʷʤʠ ʩ ʫʩʠʣʠʝʤ. ʆʱʫʱʝʥʠʝ ʞʠʨʥʦʛʦ, 

ʤʘʩʣʷʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. 

50 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʤʘʣʦ 

ʟʘʤʝʪʥʳ. ɻʫʤʠʬʠʮʠʨʦʚʘʥʥʘʷ ʤʘʩʩʘ 

ʟʘʧʦʣʥʷʝʪ  ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʦʙʨʘʟʮʘ. 

ʊʦʨʬ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ. ɺʦʜʘ ʩʠʣʴʥʦ ʤʫʪʥʘʷ, 

ʦʪʞʠʤʘʝʪʩʷ ʢʘʧʣʷʤʠ ʩ ʫʩʠʣʠʝʤ. ʉʠʣʴʥʦ ʧʘʯʢʘʝʪ  

ʧʘʣʴʮʳ. 

55 

ɻʫʤʠʬʠʮʠʨʦʚʘʥʥʘʷ ʯʘʩʪʴ ʷʚʥʦ 

ʧʨʝʦʙʣʘʜʘʝʪ. ʀʟ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʟʘʤʝʪʥʳ ʚʦʣʦʢʥʘ ʧʫʰʠʮʳ 

ʠ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ ʜʨʝʚʝʩʠʥʳ ʠ 

ʢʦʨʳ ʩʦʩʥʳ. 

ʊʦ ʞʝ. ʉʠʣʴʥʦ ʧʘʯʢʘʝʪʩʷ. ʇʨʦʜʘʚʣʠʚʘʝʪʩʷ 

ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ. 

65 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʥʝ ʟʘʤʝʪʥʳ. 

ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʢʫʩʦʯʢʠ ʜʨʝʚʝʩʠʥʳ 

ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʥʘʜʘʚʣʠʚʘʥʠʠ. 

ʊʦʨʬ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ, ʠʥʦʛʜʘ ʩ ʧʝʧʝʣʴʥʳʤ ʦʪʪʝʥʢʦʤ. 

ɺʦʜʘ ʠʣʠ ʦʪʞʠʤʘʝʪʩʷ ʩ ʙʦʣʴʰʠʤ ʫʩʠʣʠʝʤ, ʠʣʠ ʥʝ 

ʦʪʞʠʤʘʝʪʩʷ. ʉʠʣʴʥʦ ʧʘʯʢʘʝʪʩʷ, ʧʨʦʜʘʚʣʠʚʘʝʪʩʷ ʤʝʞʜʫ 

ʧʘʣʴʮʘʤʠ. 

80 
ɺʷʟʢʘʷ, ʤʘʞʫʱʘʷʩʷ ʤʘʩʩʘ. 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʥʝ ʟʘʤʝʪʥʳ. 
ʊʦ ʞʝ. ɺʦʜʘ ʥʝ ʦʪʞʠʤʘʝʪʩʷ ʩʦʚʩʝʤ. 
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ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʤʝʪʦʜ (ʧʨʝʜʣʦʞʝʥ ʇ.ɼ. ɺʘʨʣʳʛʠʥʳʤ) ʦʩʥʦʚʘʥ ʥʘ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, 

ʩʦʭʨʘʥʠʚʰʠʤʠ ʢʣʝʪʦʯʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠ ʘʤʦʨʬʥʦʡ ʤʘʩʩʦʡ (ʛʫʤʫʩʦʤ). ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ, ʟʘʥʷʪʦʡ ʛʫʤʫʩʦʤ ʥʘ ʧʨʝʜʤʝʪʥʦʤ ʩʪʝʢʣʝ, ʚ ʪʦʥʢʦʤ ʩʣʦʝ 

ʨʘʟʚʝʜʝʥʥʦʛʦ ʚʦʜʦʡ ʪʦʨʬʘ. ʕʪʦʪ ʤʝʪʦʜ ʩʣʫʞʠʪ ʢʦʥʪʨʦʣʝʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʛʣʘʟʦʤʝʨʥʦ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ. ɼʦʩʪʦʠʥʩʪʚʘ  ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʟʣʠʯʠʪʴ ʛʫʤʫʩ ʠ ʥʝʨʘʟʣʦʞʠʚʰʫʶʩʷ ʯʘʩʪʴ ʪʦʨʬʘ, ʢʨʦʤʝ ʪʦʛʦ, ʵʪʠʤ 

ʤʝʪʦʜʦʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʦʙʨʘʟʮʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ 

ʧʦʜʩʫʰʝʥʥʳʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʨʝʪʩʷ ʫʩʨʝʜʥʝʥʥʘʷ ʧʨʦʙʘ ʪʦʨʬʘ (ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʦʙʨʘʟʮʘ) 

ʦʙʲʝʤʦʤ 0,5-1 ʩʤ
3
, ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʙʦʣʴʰʦʝ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ, 

ʨʘʟʙʘʚʣʷʝʪʩʷ ʚʦʜʦʡ ʜʦ ʢʦʥʩʠʩʪʝʥʮʠʠ ʞʠʜʢʦʡ ʢʘʰʠʮʳ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʨʦʚʥʳʤ ʪʦʥʢʠʤ ʩʣʦʝʤ 

ʧʦ ʩʪʝʢʣʫ. ʇʦʜ ʤʠʢʨʦʩʢʦʧʦʤ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ 100-140 ʨʘʟ)  ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ ʧʨʝʧʘʨʘʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʥʝʪʘʭ ʧʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ ʙʝʩʩʪʨʫʢʪʫʨʥʦʡ ʤʘʩʩʦʡ.  ʇʣʦʱʘʜʴ, ʟʘʥʷʪʘʷ 

ʛʫʤʫʩʦʤ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʢʘʢ ʩʨʝʜʥʝʝ ʠʟ ʜʝʩʷʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʥʘ ʪʨʝʭ ʦʙʳʯʥʳʭ ʠʣʠ ʦʜʥʦʤ 

ʙʦʣʴʰʦʤ (9ʭ12) ʧʨʝʜʤʝʪʥʳʭ ʩʪʝʢʣʘʭ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʧʨʦʮʝʥʪʘʭ, ʜʘʩʪ ʠʩʢʦʤʫʶ ʩʪʝʧʝʥʴ 

ʨʘʟʣʦʞʝʥʠʷ.  ʇʦʜʩʫʰʝʥʥʳʝ ʦʙʨʘʟʮʳ ʪʦʨʬʘ ʧʝʨʝʜ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʠʟʤʝʣʴʯʘʶʪʩʷ, ʫʩʨʝʜʥʝʥʥʘʷ ʧʨʦʙʘ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʬʘʨʬʦʨʦʚʫʶ ʯʘʰʢʫ, ʟʘʣʠʚʘʝʪʩʷ 2-5% 

ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ (ʂʆʅ ʠʣʠ NaOH) ï 10-20 ʤʣ ʠ ʥʘʛʨʝʚʘʝʪʩʷ ʧʨʠ ʧʦʤʝʰʠʚʘʥʠʠ ʜʦ 

ʨʘʟʤʷʛʯʝʥʠʷ ʢʫʩʦʯʢʦʚ ʪʦʨʬʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʰʠʮʝʦʙʨʘʟʥʦʡ ʤʘʩʩʳ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʯʘʩʪʴ 

ʧʨʦʙʳ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʜʦʙʘʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ 5% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʞʝʣʪʦ-ʢʦʨʠʯʥʝʚʦʡ ʦʢʨʘʩʢʠ, ʜʦʙʘʚʣʷʝʪʩʷ ʚʦʜʘ, ʨʘʟʨʘʚʥʠʚʘʝʪʩʷ ʩʣʦʡ, 

ʠ ʜʘʣʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʥʪʘʭ ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʦʙʨʘʟʮʘ, ʟʘʥʷʪʘʷ ʘʤʦʨʬʥʦʡ ʤʘʩʩʦʡ. 

ʄʝʪʦʜ ʦʪʤʫʯʠʚʘʥʠʷ (ʚʝʩʦʚʦʡ) ʧʨʝʜʣʦʞʝʥ ʎʊʆʉ, ʨʘʟʨʘʙʦʪʘʥ ɺ.ɺ. ʂʫʜʨʷʰʦʚʳʤ 

ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥ ʀ.ɽ. ɹʝʣʦʢʦʧʳʪʦʚʳʤ. ʆʥ ʧʨʠʤʝʥʠʤ ʜʣʷ ʪʦʨʬʘ-ʩʳʨʮʘ. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʤʳʚʘʥʠʠ ʠʟ ʧʨʦʙʳ ʪʦʨʬʘ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʯʘʩʪʠ. ʆ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʩʫʜʷʪ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʪʤʳʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʋʜʘʣʠʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟ ʦʙʨʘʟʮʘ ʢʨʫʧʥʳʝ 

ʜʨʝʚʝʩʥʳʝ ʦʩʪʘʪʢʠ, ʧʨʦʙʫ ʪʦʨʬʘ (100 ʛ) ʜʝʣʷʪ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʯʘʩʪʠ. ʆʜʥʫ ʧʦʣʦʚʠʥʫ 

ʚʳʩʫʰʠʚʘʶʪ ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʟʚʝʰʠʚʘʶʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ɼʨʫʛʫʶ ʧʨʦʤʳʚʘʶʪ ʩʪʨʫʝʡ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʚʦʜʳ ʯʝʨʝʟ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 0,1-

0,15 ʤʤ, ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʙʠʨʘʷ ʰʧʘʪʝʣʝʤ ʪʦʨʬʷʥʫʶ ʤʘʩʩʫ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʦʝ 

ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʤʳʚʘʥʠʝ ʪʦʨʬʘ ʯʝʨʝʟ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 0,25 ʤʤ ʜʘʝʪ ʟʘʚʳʰʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ. ʇʦʵʪʦʤʫ, ʩʣʝʜʫʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʇ.ɼ. ɺʘʨʣʳʛʠʥʘ ʠ ʎ.ʀ. ʄʠʥʢʠʥʦʡ ʠʩʧʦʣʴʟʫʶʪ 

ʙʦʣʝʝ ʪʦʥʢʦʝ ʩʠʪʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʪʤʫʯʠʚʘʥʠʝ ʚʝʜʝʪʩʷ 

ʜʦ ʧʦʣʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʩʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʩʠʪʦ ʚʦʜʳ. ʆʩʪʘʚʰʝʝʩʷ ʚ ʩʠʪʝ ʚʦʣʦʢʥʦ 

ʚʳʩʫʰʠʚʘʶʪ ʪʘʢʞʝ ʜʦ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʟʚʝʰʠʚʘʶʪ. ɺʝʩ ʩʫʭʦʛʦ ʚʦʣʦʢʥʘ, 
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ʦʪʥʝʩʝʥʥʳʡ ʢ ʚʝʩʫ ʩʫʭʦʛʦ ʪʦʨʬʘ, ʜʘʝʪ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʦʣʦʢʥʘ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʪʦʨʬʘ, 

ʚʳʯʠʪʘʥʠʝʤ ʝʛʦ ʠʟ 100 ʧʦʣʫʯʘʝʪʩʷ ʠʩʢʦʤʘʷ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ. ʕʪʦʪ ʤʝʪʦʜ ʜʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʟʘʚʳʰʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʪʘʢ ʢʘʢ ʯʘʩʪʴ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʧʨʠ ʧʨʦʤʳʚʘʥʠʠ ʚʩʝ-ʪʘʢʠ 

ʧʨʦʭʦʜʠʪ ʩʢʚʦʟʴ ʩʠʪʦ. 

ʂ ʯʠʩʣʫ ʢʦʩʚʝʥʥʳʭ ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʪʥʦʩʠʪʩʷ  ʦʙʲʝʤʥʦïʚʝʩʦʚʦʡ ʤʝʪʦʜ, 

ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʙʲʝʤʥʦʡ 

ʤʘʩʩʳ ʪʦʨʬʘ ʠ ʩʪʝʧʝʥʠ ʝʛʦ ʨʘʟʣʦʞʝʥʠʷ. ʄʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʥʦʡ 

(ʥʘʩʳʧʥʦʡ) ʤʘʩʩʝ ʠʟʤʝʣʴʯʝʥʥʦʛʦ ʩʫʭʦʛʦ ʪʦʨʬʘ ʠ ʥʘʭʦʞʜʝʥʠʷ ʧʦ ʥʦʤʦʛʨʘʤʤʝ ʠʣʠ ʧʦ ʬʦʨʤʫʣʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ. ʄʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ʅ.ʀ. ʇʴʷʚʯʝʥʢʦ 

ʠ ɻ.ʉ. ɼʴʷʯʢʦʚʳʤ, ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ [2,3]. 

ɺ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʚ ʦʩʥʦʚʥʦʤ ʧʦ 

ʜʝʩʷʪʠʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʃ.ʬʦʥ ʇʦʩʪʘ (ʅ1- ʅ10) ʠ ʤʝʪʦʜʫ ʈʠʛʛʘ (ʂʘʥʘʜʘ). ʕʪʠ ʤʝʪʦʜʳ ʩʭʦʜʥʳ ʩ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʇ.ɼ. ɺʘʨʣʳʛʠʥʘ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʘʭ ʤʝʞʜʫ ʰʢʘʣʘʤʠ ʬʦʥ ʇʦʩʪʘ, ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʇ.ɼ. ɺʘʨʣʳʛʠʥʘ ʠ 

ʤʝʪʦʜʦʤ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ:  
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ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ  (ɻʆʉʊ 10650-72), ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʜʝʣʝ 

ʛʫʤʫʩʦʚʦʡ ʠ ʚʦʣʦʢʥʠʩʪʦʡ ʬʨʘʢʮʠʡ ʪʦʨʬʘ. ʄʝʪʦʜ ʨʘʟʨʘʙʦʪʘʥ ʪʨʝʩʪʦʤ ñɻʝʦʣʪʦʨʬʨʘʟʚʝʜʢʘò ʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʩʧʝʢʮʠʝʡ ʧʦ ʢʘʯʝʩʪʚʫ ʪʦʨʬʘ. ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʜʝʣʝʥʠʠ 

ʢʦʘʛʫʣʠʨʦʚʘʥʥʦʛʦ ʩʠʣʴʥʳʤ ʵʣʝʢʪʨʦʣʠʪʦʤ (FeClʟ) ʛʫʤʫʩʘ ʦʪ ʚʦʣʦʢʥʘ ʪʦʨʬʘ ʩʠʪʦʚʳʤ 

ʘʥʘʣʠʟʦʤ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʙʲʝʤʦʚ ʦʩʘʜʢʦʚ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʚ ʙʦʣʴʰʠʭ 

ʠ ʤʘʣʳʭ ʧʨʦʙʠʨʢʘʭ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʛʨʘʬʠʢʘ [1,2]. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʩ 

ʪʦʯʥʦʩʪʴʶ ʜʦ 1%. ʅʦ ʦʥ ʥʝ ʧʨʠʛʦʜʝʥ ʜʣʷ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʪʦʨʬʘ. ʕʪʠʤ ʤʝʪʦʜʦʤ ʠʟ ʦʙʨʘʟʮʘ 

ʪʦʨʬʘ ʚʝʩʦʤ 100-200 ʛ ʠ ʚʣʘʞʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 65 % ʦʪʙʠʨʘʶʪ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʩʨʝʜʥʶʶ 

ʧʨʦʙʫ. ʇʦʤʝʱʘʶʪ ʝʝ ʚ ʤʘʣʫʶ ʧʨʦʙʠʨʢʫ, ʟʘʣʠʚʘʶʪ ʚʦʜʦʡ  ʥʠʞʝ ʢʨʘʷ ʧʨʦʙʠʨʢʠ ʥʘ 1 ʩʤ, 

ʜʦʙʘʚʣʷʶʪ ʜʚʝ-ʪʨʠ ʢʘʧʣʠ 10%-ʥʦʛʦ ʨʘʩʪʚʦʨʘ ʭʣʦʨʥʦʛʦ ʞʝʣʝʟʘ ʜʣʷ ʢʦʘʛʫʣʷʮʠʠ ʛʫʤʫʩʘ ʠ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʩʪʨʷʭʠʚʘʶʪ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ. ɼʘʣʝʝ ʧʨʦʙʠʨʢʫ 

ʮʝʥʪʨʠʬʫʛʠʨʫʶʪ ʚ ʪʝʯʝʥʠʝ 2 ʤʠʥ. ʧʨʠ 1000 ʦʙ/ʤʠʥ. ɿʘʪʝʤ ʧʨʦʙʠʨʢʫ ʚʳʥʠʤʘʶʪ ʠ ʟʘʤʝʨʷʶʪ 
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ʦʙʲʝʤ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʦʩʘʜʢʘ ʧʦ ʰʢʘʣʝ ʧʨʦʙʠʨʢʠ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʤʣ. ʉʦʜʝʨʞʠʤʦʝ ʤʘʣʦʡ 

ʧʨʦʙʠʨʢʠ ʚʥʦʚʴ ʚʟʙʘʣʪʳʚʘʶʪ ʠ ʧʝʨʝʥʦʩʷʪ ʚ ʩʪʘʢʘʥʯʠʢ ʩ ʩʠʪʦʤ ʥʘʜ ʙʦʣʴʰʦʡ ʧʨʦʙʠʨʢʦʡ. 

ʇʨʠʣʠʧʰʠʝ ʢ ʩʪʝʥʢʘʤ ʯʘʩʪʠʮʳ ʪʦʨʬʘ ʩʤʳʚʘʶʪ, ʦʧʦʣʘʩʢʠʚʘʷ ʤʘʣʫʶ ʧʨʦʙʠʨʢʫ 3-4 ʤʣ ʚʦʜʳ. 

ɹʦʣʴʰʫʶ ʧʨʦʙʠʨʢʫ ʚʤʝʩʪʝ ʩʦ ʩʪʘʢʘʥʯʠʢʦʤ ʧʦʤʝʱʘʶʪ ʚ ʮʝʥʪʨʠʬʫʛʫ ʥʘ 2 ʤʠʥʫʪʳ. ʇʦʩʣʝ 

ʧʦʣʥʦʡ ʦʩʪʘʥʦʚʢʠ ʚʨʘʱʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʤ ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʦʩʘʜʢʘ ʧʦʜʩʠʪʦʚʦʡ ʬʨʘʢʮʠʠ ʩ 

ʪʦʡ ʞʝ ʪʦʯʥʦʩʪʴʶ. ʉʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʧʦ ʢʘʞʜʦʤʫ ʠʩʧʳʪʘʥʠʶ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʥʦʤʦʛʨʘʤʤʝ (ʨʠʩ.1). ʆʪʣʦʞʠʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʩʷʭ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʦʚ 

ʦʩʘʜʢʦʚ, ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘ ʥʘʢʣʦʥʥʳʭ ʧʨʷʤʳʭ ʥʘʭʦʜʷʪ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ. 

ɼʣʷ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʪʦʨʬʦʚ  ʚ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʥʦʩʷʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʧʨʘʚʢʠ: ʧʨʠ 

ʟʦʣʴʥʦʩʪʠ 15-25% ʧʦʧʨʘʚʢʘ ʢ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ = -2%;  ʧʨʠ 25-35% ʟʦʣʴʥʦʩʪʠ = -3%; ʧʨʠ 

35-45% =  -4%; ʧʨʠ 45-55% = -5%.  ʀʟʤʝʨʝʥʠʷ  ʧʨʦʚʦʜʷʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʚ 4-ʭ ʢʨʘʪʥʦʡ 

ʧʦʚʪʦʨʥʦʩʪʠ. ʈʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʩʪʝʧʝʥʠ 

ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 4% - ʜʣʷ ʪʦʨʬʦʚ ʩʦ ʩʪʝʧʝʥʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʜʦ 15%; 6% - ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ 16-30%; 9% - ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ 31-

50% ʠ 15% - ʩʦ ʩʪʝʧʝʥʴʶ ʨʘʟʣʦʞʝʥʠʷ ʙʦʣʝʝ 50%.  ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʚʪʦʨʷʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ  ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʜʣʷ ʪʦʨʬʦʚ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ ʤʝʥʝʝ 65 % ʥʝʦʙʭʦʜʠʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʙʨʘʟʮʘ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʴ 

ʧʨʦʙʳ ʚ ʬʘʨʬʦʨʦʚʦʡ ʯʘʰʢʝ ʟʘʣʠʚʘʶʪ 1-ʥʦʨʤʘʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ ʱʝʣʦʯʠ, ʯʝʨʝʟ 24-30 ʯʘʩʦʚ 

ʧʨʦʙʫ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʶʪ, ʢʦʤʦʯʢʠ ʨʘʟʜʘʚʣʠʚʘʶʪ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʙʘʚʣʷʶʪ ʝʱʝ 

ʥʝʤʥʦʛʦ ʱʝʣʦʯʠ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ. ɼʘʣʝʝ ʧʨʦʙʦʦʪʙʦʨʥʠʢʦʤ ʠʣʠ ʣʦʞʢʦʡ 

ʙʝʨʫʪ ʯʘʩʪʴ ʧʨʦʙʳ ʠʟ ʯʘʰʢʠ, ʧʦʤʝʱʘʶʪ ʚ ʤʘʣʫʶ ʧʨʦʙʠʨʢʫ, ʟʘʣʠʚʘʶʪ ʜʦ ʧʦʣʦʚʠʥʳ ʧʨʦʙʠʨʢʠ 

1ʥ ʨʘʩʪʚʦʨʦʤ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ (HCl), ʧʝʨʝʤʝʰʠʚʘʶʪ ʩʪʝʢʣʷʥʥʦʡ ʧʘʣʦʯʢʦʡ, ʚʟʙʘʣʪʳʚʘʶʪ ʠ 

ʦʩʪʘʚʣʷʶʪ ʥʘ 3-5 ʤʠʥʫʪ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ɿʘʪʝʤ ʧʨʦʙʠʨʢʫ ʜʦʣʠʚʘʶʪ 

65%. 

 ɺʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ  ʙʦʪʘʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʝʛʦ ʚʦʣʦʢʥʘ (ʨʘʩʯʝʪʥʳʡ ʤʝʪʦʜ). ʀʟʚʝʩʪʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʪʝʧʝʥʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʝʛʦ ʚʦʣʦʢʥʝ ʦʩʪʘʪʢʦʚ ʦʩʥʦʚʥʳʭ ʨʘʩʪʝʥʠʡ-

ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʝʡ.  ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʫʤʤʳ ʩʪʝʧʝʥʝʡ ʨʘʟʣʦʞʝʥʠʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ ʦʩʪʘʪʢʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʦʣʠ ʠʭ ʫʯʘʩʪʠʷ (ʚ %) ʚ ʩʦʩʪʘʚʝ ʚʦʣʦʢʥʘ ʪʦʨʬʘ: 

ʦʣʠʛʦʪʨʦʬʥʳʝ ʩʬʘʛʥʦʚʳʝ ʤʭʠ, ʵʚʪʨʦʬʥʳʝ ʩʬʘʛʥʦʚʳʝ ʤʭʠ, ʛʠʧʥʦʚʳʝ ʤʭʠ, ʰʝʡʭʮʝʨʠʷ, ʦʩʦʢʠ, 

ʪʨʦʩʪʥʠʢ, ʚʘʭʪʘ, ʧʫʰʠʮʳ, ʜʨʫʛʠʝ ʪʨʘʚʷʥʠʩʪʳʝ, ʢʫʩʪʘʨʥʠʯʢʠ, ʜʨʝʚʝʩʥʳʝ, ʩʦʩʥʘ. ɼʣʷ ʦʩʪʘʪʢʦʚ 

ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʠʣʠ ʦʜʥʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʷ ʧʦ ʪʘʙʣ. 3 ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʜʦʣʠ ʝʛʦ ʫʯʘʩʪʠʷ (%) ʚ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʚʦʣʦʢʥʘ ʪʦʨʬʘ. ɼʣʷ ʦʩʪʘʪʢʦʚ 

ʢʫʩʪʘʨʥʠʯʢʦʚ ʩʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʛʨʘʬʝ 10 çɼʨʫʛʠʝ ʪʨʘʚʷʥʠʩʪʳʝè ʚ ʪʘʙʣ. 3.   
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ʉʫʤʤʘ ʩʪʝʧʝʥʝʡ 

ʨʘʟʣʦʞʝʥʠʷ ʚʩʝʭ 

ʨʘʩʪʝʥʠʡ ʠ ʙʫʜʝʪ 

ʠʩʢʦʤʦʡ ʩʪʝʧʝʥʴʶ 

ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ 

ʜʘʥʥʦʛʦ ʦʙʨʘʟʮʘ. 

ʈʘʩʭʦʞʜʝʥʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʦʜʥʦʡ ʧʨʦʙʳ ʵʪʠʤ 

ʤʝʪʦʜʦʤ ʥʝ ʧʨʝʚʳʰʘʣʠ 

10%. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʛʫʤʠʬʠʢʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʪ ʭʠʤʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ. ʅʘʠʙʦʣʝʝ 

ʪʦʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʝʪ 

ʘʤʤʠʘʯʥʳʡ 

ʤʝʪʦʜ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʵʢʩʪʨʘʛʠʨʦʚʘʥʠʠ 

ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʳ 

ʪʦʨʬʘ ʦʙʨʘʙʘʪʳʚʘʶʪ 

ʵʬʠʨʦʤ ʜʣʷ ʫʜʘʣʝʥʠʷ 

ʩʤʦʣʳ, ʦʙʚʦʣʘʢʠʚʘʶʱʝʡ 

ʯʘʩʪʠʮʳ ʪʦʨʬʘ, ʠ 

ʭʦʣʦʜʥʦʡ ʫʢʩʫʩʥʦʡ 

ʈʠʩʫʥʦʢ. 1. ʅʦʤʦʛʨʘʤʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ 

ʢʠʩʣʦʪʦʡ ʜʣʷ ʫʜʘʣʝʥʠʷ ʞʝʣʝʟʘ. ɿʘʪʝʤ ʧʨʦʙʫ ʧʦʜʚʝʨʛʘʶʪ ʜʝʡʩʪʚʠʶ ʘʤʤʠʘʢʘ, ʢʦʪʦʨʳʡ ʚ 

ʩʦʝʜʠʥʝʥʠʠ ʩ ʛʫʤʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʜʘʝʪ ʨʘʩʪʚʦʨʠʤʳʝ ʛʫʤʘʪʳ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʬʠʣʴʪʨ. 

ʆʙʨʘʙʘʪʳʚʘʷ ʬʠʣʴʪʨʘʪ ʢʠʩʣʦʪʦʡ, ʦʩʘʞʜʘʶʪ ʛʫʤʠʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʚʠʜʝ ʛʝʣʷ. ɿʘʪʝʤ 

ʚʟʚʝʰʠʚʘʥʠʝʤ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ʀʩʧʦʣʴʟʫʶʪ ʢʘʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ï 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ  ʮʚʝʪʘ ʧʦʣʫʯʝʥʥʦʡ ʚʳʪʷʞʢʠ ʩ 
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ʦʧʨʝʜʝʣʝʥʥʦʡ ʰʢʘʣʦʡ. ɺ ʂʘʥʘʜʝ ʠʩʧʦʣʴʟʫʶʪ ʧʠʨʦʬʦʩʬʘʪʥʳʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʵʢʩʪʨʘʢʮʠʠ ʛʫʤʠʥʦʚʳʭ ʚʝʱʝʩʪʚ ʧʠʨʦʬʦʩʬʘʪʦʤ ʥʘʪʨʠʷ (ʦʧʨʝʜʝʣʷʶʪ ʯʠʩʣʦ çʧʠʨʦè).  

ʊʘʙʣʠʮʘ 3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʪʦʨʬʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʦʩʪʘʪʢʦʚ 

ʨʘʩʪʝʥʠʡ-ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʝʡ 
(ɻʆʉʊ 28245 ï 89. ʊʦʨʬ. ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ.) 

 

ʉʦʜʝʨʞʘʥʠʝ 

ʦʩʪʘʪʢʦʚ 

ʨʘʩʪʝʥʠʡ 

ʚ ʩʦʩʪʘʚʝ ʪʦʨʬʘ, 

ʚ  % 

ʉʪʝʧʝʥʴ ʨʘʟʣʦʞʝʥʠʷ ʦʩʪʘʪʢʦʚ ʨʘʩʪʝʥʠʡ-ʪʦʨʬʦʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʚ % 

ʄʦʭʦʚʠʜʥʳʝ ʊʨʘʚʷʥʠʩʪʳʝ 
ɼʨʝʚʝʩʥʳʝ

. 

ʉʬʘʛʥʦʚʳʝ ʛʠʧʥʦ-

ʚʳʝ 

ʰʝʡʭ-

ʮʝʨʠʷ 

ʦʩʦʢʠ ʪʨʦʩʪ-

ʥʠʢ 

ʚʘʭ-

ʪʘ 

ʧʫ-

ʰʠ-

ʮʘ 

ʜʨʫ-

ʛʠʝ 

ʪʨʘ-

ʚ-̫

ʥʠʩ-

ʪʳʝ 

ʢʨʦ-

ʤʝ 

ʩʦʩ-

ʥ  r

ʩʦʩ-

ʥʘ ʦʣʠʛʦ-

ʪʨʦʬ-

ʥʳʝ 

ʵʚ-

ʪʨʦʬ-

ʥʳʝ 

 

1 2 3 4 5 6 7 8 9 10 11 12 

5 0,7 0,9 1,1 1,5 1,5 1,7 1,8 2,0 1,7 2,2 2,7 

10 1,3 1,7 2,3 2,9 2,9 3,5 3,5 4,0 3,4 4,4 5,4 

15 2,0 2,5 3,5 4,3 4,3 5,6 6,3 7,0 5,5 7,5 8,6 

20 2,6 3,3 4,6 5,7 5,7 7,8 9,2 10,3 7,7 11,0 11,8 

25 3,3 4,1 5,8 7,1 7,1 9,9 12,0 13,8 10,0 14,5 15,0 

30 3,9 4,9 7,0 8,5 8,5 12,0 14,8 17,3 12,2 18,1 18,1 

35 4,6 5,7 8,3 9,9 9,9 14,2 17,7 20,3 14,4 20,9 21,3 

40 5,2 6,5 9,6 11,3 11,3 16,3 20,5 23,0 16,5 23,0 24,5 

45 5,9 7,4 10,9 12,8 12,8 17,9 21,7 24,8 18,0 25,6 26,9 

50 6,5 8,3 12,2 14,3 14,3 19,4 23,0 26,5 19,5 27,3 29,4 

55 7,2 9,2 13,5 15,8 15,8 21,0 24,2 28,1 21,0 29,0 31,9 

60 7,8 10,0 14,8 17,2 17,2 22,5 25,4 29,7 22,4 30,7 34,3 

65 8,5 10,9 15,9 18,7 18,7 24,1 26,7 31,2 23,9 32,4 36,8 

70 9,1 11,8 16,9 20,2 20,2 25,6 27,9 32,6 25,3 34,1 39,3 

75 9,3 12,7 17,9 21,6 21,6 27,2 29,1 34,0 26,7 35,8 41,8 

80 9,7 13,5 18,9 23,1 23,1 28,7 30,4 35,2 28,1 37,5 44,2 

85 10,0 14,4 19,8 24,6 24,6 30,3 31,6 36,5 29,5 39,2 46,7 

90 10,4 15,3 20,8 26,1 26,2 31,8 32,8 37,7 30,9 40,9 49,2 

95 10,7 16,2 21,8 27,5 27,8 33,4 34,1 38,9 32,3 42,6 51,6 

100 11,1 17,0 22,7 29,0 29,4 34,9 35,3 40,2 33,8 44,3 54,1 

 

ɺʩʝ ʵʪʠ ʤʝʪʦʜʳ ʥʝ ʜʘʶʪ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʦ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʪʦʯʥʳʭ ʠ 

ʦʙʲʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʘʟʣʦʞʝʥʠʷ ʠ ʛʫʤʠʬʠʢʘʮʠʠ ʪʦʨʬʘ 

ʧʨʦʜʦʣʞʘʶʪʩʷ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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METHODS OF DEFINITION OF EXTENT OF PEAT DECOMPOSITION  
 

Bʝrezina N. A.., Kulikova  G.G, 

  
In during studying bogs there is necessary the material about botanical composition of peat, and extents of peat 

decomposition.ɸanalytical, importance of these indicators for the peat characteristic as raw materials for receiving 

production is given. Different methods of definition of extent of decomposition of peat are described. 
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ɺʃʀʗʅʀɽ ʊʆʈʌʗʅʆɻʆ ɻʋʄʀʅʆɺʆɻʆ ʇʈɽʇɸʈɸʊɸ ʀ ʌʋʅɻʀʎʀɼʆɺ ʅɸ 

ʋʈʆɾɸʁʅʆʉʊʔ ʀ ʂɸʏɽʉʊɺʆ ʇʈʆɼʋʂʎʀʀ 

 

.ɹʫʨʤʠʩʪʨʦʚʘ ʊ.ʀ, ʉʳʩʦʝʚʘ ʃ.ʅ., ʊʨʫʥʦʚʘ ʅ.ʄ., ɸʣʝʢʩʝʝʚʘ ʊ.ʇ. 

ʌʝʜʝʨʘʣʴʥʦʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ɹʶʜʞʝʪʥʦʝ ʅʘʫʯʥʦʝ ʋʯʨʝʞʜʝʥʠʝ  çʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʪʦʨʬʘè, ʊʦʤʩʢ,  

e-mail:  burmistrova@ sibniit .tomsknet.ru  

 
ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʬʫʥʛʠʮʠʜʘ ʥʘ ʧʦʜʘʚʣʝʥʠʝ ʛʨʠʙʥʳʭ 

ʠʥʬʝʢʮʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʧʰʝʥʠʮʳ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʩʝʤʷʥ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ɺ ʛʦʜʳ, ʢʦʛʜʘ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ, ʚʳʩʦʢʦ ʠʥʬʠʮʠʨʦʚʘʥʥʳʝ, ʠʣʠ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʦʪʣʠʯʘʣʩʷ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʧʨʠʤʝʥʝʥʠʝ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʬʫʥʛʠʮʠʜʘ 

ʩʨʘʚʥʠʤʦ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʘʢʪʠʢʘ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ 

ʷʚʣʷʝʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦʣʫʯʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝ 

ʦʪʚʝʯʘʶʱʝʡ ʩʘʥʠʪʘʨʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ [1].  

ɸʣʴʪʝʨʥʘʪʠʚʦʡ ʭʠʤʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ ʦʪ ʙʦʣʝʟʥʝʡ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚ, ʩʪʨʫʢʪʫʨʥʦ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʩ ʧʘʪʦʛʝʥʘʤʠ. ʆʥʠ ʠʟʤʝʥʷʶʪ 

ʤʝʪʘʙʦʣʠʟʤ ʨʘʩʪʝʥʠʡ ʚ ʩʪʦʨʦʥʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʜʣʷ ʧʠʪʘʥʠʷ, ʨʦʩʪʘ ʠ ʨʘʟʤʥʦʞʝʥʠʷ 

ʚʨʝʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʠʥʜʫʮʠʨʫʷ ʠʤʤʫʥʠʪʝʪ ʨʘʩʪʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʛʠʮʠʜʦʚ, ʦʥʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳ, ʥʝ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʪʦʢʩʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ, ʥʝ 

ʚʳʟʳʚʘʶʪ ʨʝʟʠʩʪʝʥʮʠʠ ʢ ʥʠʤ ʧʘʪʦʛʝʥʦʚ [2]. 

ʉʨʝʜʠ ʠʥʜʫʢʪʦʨʦʚ ʠʤʤʫʥʠʪʝʪʘ ʨʘʩʪʝʥʠʡ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʦʜʫʢʪʳ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʪʦʨʬʘ. ʆʥʠ ʫʣʫʯʰʘʶʪ ʩʪʨʫʢʪʫʨʫ ʧʦʯʚʳ, ʟʘʱʠʱʘʶʪ ʨʘʩʪʝʥʠʷ ʦʪ 

ʟʘʤʦʨʦʟʢʦʚ, ʟʘʩʫʭʠ, ʙʦʣʝʟʥʝʡ, ʩʥʠʞʘʶʪ ʩʪʨʝʩʩʳ ʦʪ ʜʝʡʩʪʚʠʷ ʧʝʩʪʠʮʠʜʦʚ. ʆʥʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳ [3]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʷʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʦʚʤʝʩʪʥʦ ʩ ʧʝʩʪʠʮʠʜʘʤʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ɺʳʙʦʨ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚʝʨʭʦʚʦʛʦ ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʝʛʦʩʷ ʪʦʨʬʘ ʤʦʭʦʚʦʡ ʛʨʫʧʧʳ ʙʳʣ 

ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʵʪʦʛʦ ʪʦʨʬʘ ʦʙʨʘʟʫʶʪʩʷ ʤʦʥʦʩʘʭʘʨʠʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʩʚʷʟʳʚʘʪʴ ʠ ʥʝʡʪʨʘʣʠʟʦʚʘʪʴ ʘʛʨʝʩʩʠʚʥʳʝ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʪʦʧʘʪʦʛʝʥʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʛʠʜʨʦʣʠʟʘʪʘʭ ʦʙʥʘʨʫʞʝʥʦ 15 ʘʤʠʥʦʢʠʩʣʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝʟʘʤʝʥʠʤʳʭ, 

ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ï ʬʝʥʦʣʢʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʘʪʝʭʠʥʳ, ʬʣʘʚʦʥʦʣʳ [4], ʩʧʦʩʦʙʥʳʝ 

ʚʢʣʶʯʘʪʴʩʷ ʚ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʬʠʪʦʧʘʪʦʛʝʥʦʚ ʠ ʥʘʨʫʰʘʪʴ ʝʛʦ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ 

ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʟʘ ʩʯʝʪ ʚʣʠʷʥʠʷ ʥʘ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʩʪʝʥʠʷ ʧʦʚʳʰʘʪʴ 
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ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʘʤ, ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 

ʩʣʘʙʦʨʘʟʣʦʞʠʚʰʠʡʩʷ ʪʦʨʬ ʤʦʭʦʚʦʡ ʛʨʫʧʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ çʊʝʤʥʦʝè ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʝʧʘʨʘʪ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʧʝʨʝʢʠʩʥʦ ï ʱʝʣʦʯʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ 

ʠʩʪʦʯʥʠʢʘ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʮʝʦʣʠʪʘ ʇʝʛʘʩʠʥʘ [5]. 

 ʉʧʦʩʦʙʥʦʩʪʴ ʠʥʛʠʙʠʨʦʚʘʪʴ ʨʦʩʪ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʨʥʝʚʳʝ 

ʛʥʠʣʠ ï Bipolaris sorokiniana, Fusarium spp. ʠ Rhizoctonia sol. ʧʨʦʚʝʨʷʣʠ ʤʝʪʦʜʦʤ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʯʠʩʪʳʭ ʢʫʣʴʪʫʨʘʭ. ʊʦʨʬʷʥʦʡ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,005 ʠ 0,1% ʧʦ ʛʫʤʠʥʦʚʳʤ ʢʠʩʣʦʪʘʤ. 

 ɺ ʧʦʣʝʚʦʤ ʦʧʳʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʚ ʧʦʜʘʚʣʝʥʠʠ 

ʛʨʠʙʥʳʭ ʠʥʬʝʢʮʠʡ, ʚʣʠʷʥʠʠ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ [6], ʫʨʦʞʘʡʥʦʩʪʴ ʠ 

ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʧʨʦʚʝʨʷʣʠ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʥʘ ʩʪʘʮʠʦʥʘʨʝ 

ʉʠʙʅʀʀʉʍʠʊ ʚ 2003-2005ʛʛ. 

 ʊʦʨʬʷʥʦʡ ʧʨʝʧʘʨʘʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʠ ʚʝʛʝʪʠʨʫʶʱʠʭ ʨʘʩʪʝʥʠʡ ʚ ʬʘʟʫ ʢʫʱʝʥʠʷ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʧʨʝʧʘʨʘʪʘ 

ʩʦʩʪʘʚʣʷʣʘ 0,005 ʠ 0,05% ʧʦ ʛʫʤʠʥʦʚʳʤ ʢʠʩʣʦʪʘʤ. ɺʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʦʣʝʚʦʡ ʦʧʳʪ 

ʚʢʣʶʯʘʣʠ ʚʘʨʠʘʥʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʛʠʮʠʜʘ ʜʣʷ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ. ɺ 2003 ʠ 

2004 ʛʦʜʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʫʥʛʠʮʠʜ ʄʘʢʩʠʤ, ʚ 2005ʛ ï ɼʠʚʠʜʝʥʜ ʩʪʘʨ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ 

ʚʘʨʠʘʥʪʝ ʩʝʤʝʥʘ ʧʰʝʥʠʮʳ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʦʙʨʘʙʦʪʢʝ. 

 ɺ ʦʧʳʪʝ 2003ʛ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʝʤʝʥʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʊʫʣʫʥʩʢʘʷ -12, 

ʨʝʧʨʦʜʫʢʮʠʷ 4, ʚʩʭʦʞʝʩʪʴ 87%, ʟʘʨʘʞʝʥʥʦʩʪʴ ʩʝʤʷʥ 55%. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ  

Bipolaris sorokiniana -36% ʠ  Fusarium -12%. ɺ 2004ʛ ʜʣʷ ʧʦʩʝʚʘ ʧʨʠʤʝʥʷʣʠ ʩʝʤʝʥʘ 

ʧʰʝʥʠʮʳ ʩʦʨʪʘ ʅʦʚʦʩʠʙʠʨʩʢʘʷ -15, ʨʝʧʨʦʜʫʢʮʠʷ 2, ʚʩʭʦʞʝʩʪʴ 100%, ʠʥʬʝʢʮʠʠ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. ɺ 2005ʛ ʚ ʦʧʳʪʝ ʩʝʷʣʠ ʪʦʪ ʞʝ ʩʦʨʪ ʧʰʝʥʠʮʳ ï ʨʝʧʨʦʜʫʢʮʠʷ3, ʚʩʭʦʞʝʩʪʴ 89%, 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʛʨʠʙʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ 32% (30% - ʘʣʴʪʝʨʥʘʨʠʦʟ). ɺʦ ʚʩʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʚʪʦʨʥʦʩʪʴ ʥʘ ʚʘʨʠʘʥʪʘʭ ʦʧʳʪʘ ï ʯʝʪʳʨʝʭʢʨʘʪʥʘʷ, ʧʣʦʱʘʜʴ ʜʝʣʷʥʢʠ - 24ʤ
2 
, ʫʯʝʪʥʘʷ -1ʤ

2
. 

 ʆʧʳʪʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʝʨʦʡ ʣʝʩʥʦʡ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʡ ʧʦʯʚʝ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ ʩʦʩʪʘʚʣʷʣʦ 3,96%, ʚʝʣʠʯʠʥʘ ʨʅKCL -4,6. ʇʦʯʚʘ ʧʦ ʩʚʦʠʤ ʩʚʦʡʩʪʚʘʤ ʙʳʣʘ 

ʩʣʘʙʦʦʢʫʣʴʪʫʨʝʥʥʦʡ. 

 ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ (ʤʘʡ-ʩʝʥʪʷʙʨʴ) 2003-2005ʛʛ ʦʪʣʠʯʘʣʠʩʴ ʢʘʢ ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʧʦ ʩʫʤʤʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ. ʇʦ ʦʮʝʥʢʝ ʉʝʣʷʥʠʥʦʚʘ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʚʣʘʞʥʝʥʠʷ ʚ 2003ʛ ʩʦʩʪʘʚʠʣ 1,0, ʘ ʚ 2004 -1,2, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦʤʫ ʫʚʣʘʞʥʝʥʠʶ. 

ɺ 2005ʛ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 1,6, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ 

ʧʦʯʚʳ ʚ ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ [7]. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʩʫʞʜʝʥʠʝ.  ʊʝʩʪʠʨʦʚʘʥʠʝ ʠʥʛʠʙʠʨʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʚʠʜʳ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ ʧʦ-

ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʥʝʛʦ ʚ ʩʦʩʪʘʚʝ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ (ʪʘʙʣ.1).  

ʊʘʙʣʠʮʘ 1. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʛʠʙʠʨʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʦʪ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʠʪʦʧʘʪʦʛʝʥʥʳʤ ʛʨʠʙʘʤ. 
ʂʦʥʮʝʥʪʨʘʮʠʷ  

ʪʦʨʬʷʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ, % 

ʇʦʜʘʚʣʝʥʠʝ ʨʦʩʪʘ ʛʨʠʙʘ, % ʢ ʢʦʥʪʨʦʣʶ (ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ) 

Bipolaris sorokiniana Rhizoctonia sol. Fusarium spp. 

3 ʩʫʪʦʢ 5 ʩʫʪʦʢ 3 ʩʫʪʦʢ 5 ʩʫʪʦʢ 3 ʩʫʪʦʢ 5 ʩʫʪʦʢ 

0,005 4,0 2,4 - - 2,2 1,2 

0,100 18,6 11,6 100 100 22,8 39,9 

ʇʨʠʤʝʯʘʥʠʝ: ʢʦʥʪʨʦʣʴ ï ʢʘʨʪʦʬʝʣʴʥʦ-ʛʣʶʢʦʟʥʳʡ ʘʛʘʨ (ʙʝʟ ʧʨʝʧʘʨʘʪʘ) 

 

ʊʘʢ, ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 0,005% ʨʦʩʪ Bipolaris sorokiniana ʠ 

Fusarium spp. ʧʦʜʘʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʨʦʩʪ Rhizoctonia sol. ʩʪʠʤʫʣʠʨʫʝʪʩʷ. 

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,1% ʧʦʜʘʚʣʷʝʪʩʷ ʨʦʩʪ ʚʩʝʭ ʚʠʜʦʚ ʛʨʠʙʦʚ. ʇʨʠʯʝʤ, Rhizoctonia sol. 

ʧʦʜʘʚʣʷʝʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ Bipolaris sorokiniana ʠ Fusarium spp. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 5 ʠ 11 ʨʘʟ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʦʢʘʟʘʣʦ 

ʚʣʠʷʥʠʝ ʥʘ ʫʣʫʯʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ, ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʝ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʝʨʠʦʜʦʚ ʚ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ, 

ʢʘʢ ʧʦ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʪʘʢ ʠ ʢʘʯʝʩʪʚʫ ʩʝʤʷʥ ʠ ʩʦʨʪʘʤ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, 

ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ ʫʨʦʞʘʷ (ʪʘʙʣ.2) ʥʘ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʙʳʣʠ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʥʠ ʙʳʣʠ ʚʳʰʝ ʠ ʥʘ ʚʘʨʠʘʥʪʝ ʩ ʬʫʥʛʠʮʠʜʦʤ. ʅʦ ʵʪʠ 

ʨʘʟʣʠʯʠʷ ʩ ʢʦʥʪʨʦʣʝʤ ʙʳʣʠ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʚʘʨʠʘʥʪʘʭ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ ʪʦʨʬʷʥʦʡ ʧʨʝʧʘʨʘʪ 

(ʪʘʙʣ.2). 

ʊʘʙʣʠʮʘ 2. ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʦʨʬʷʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʠ ʬʫʥʛʠʮʠʜʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʳ 

ʫʨʦʞʘʷ ʧʰʝʥʠʮʳ, % ʦʪ ʢʦʥʪʨʦʣʷ. 
ɺʘʨʠʘʥʪ 

ʦʧʳʪʘ 

ɺʳʩʦʪʘ 

ʨʘʩʪʝʥʠʷ,ʩʤ 

ʂʦʣ-ʚʦ 

ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʩʪʝʙʣʝʡ, ʰʪ. 

ɼʣʠʥʘ 

ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ, ʩʤ 

ʂʦʣ-ʚʦ 

ʟʝʨʝʥ ʚ  

ʢʦʣʦʩʝ, ʰʪ 

ʄʘʩʩʘ 

ʟʝʨʥʘ 

ʛʣʘʚʥʦʛʦ 

ʢʦʣʦʩʘ, ʛ 

ʄʘʩʩʘ 

1000 

ʟʝʨʝʥ, ʛ 

2003 ʛʦʜ 

ʌʫʥʛʠʮʠʜ 

ʄʘʢʩʠʤ  

104 110 102 105 110 102 

ʊʦʨʬʷʥʳʝ 

ʧʨʝʧʘʨʘʪʳ: 

0,005% 

 

 

109 

 

 

116 

 

 

109 

 

 

114 

 

 

113 

 

 

111 

0,05 105 108 106 110 112 108 

ʅʉʈ 5,0 5,0 5,0 30 5,0  

2004 ʛʦʜ 

ʌʫʥʛʠʮʠʜ 

ʄʘʢʩʠʤ  

103 111 104 106 114 106 

ʊʦʨʬʷʥʳʝ 

ʧʨʝʧʘʨʘʪʳ: 

0,005% 

 

 

113 

 

 

137 

 

 

112 

 

 

- 

 

 

143 

 

 

116 

0,05 105 116 110 124 129 107 

ʅʉʈ       




