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ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 

ɸʥʜʨʝʝʚ ʅʠʢʦʣʘʡ ʈʫʬʝʝʚʠʯ ï ʜ.ʪ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ 

ʃʫʢʠʥ ʅʠʢʦʣʘʡ ɼʤʠʪʨʠʝʚʠʯ ï ʜ.ʪ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ï  

ʚʨʠʦ ʜʠʨʝʢʪʦʨʘ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʃʝʙʝʜʝʚʘ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ ï ʫʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ  

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ 

ɾʝʚʦʨʘ ʉʝʨʛʝʡ  

ɺʘʣʝʥʪʠʥʦʚʠʯ 
ʜ.ʩ.-ʭ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɹʳʟʦʚ ɺʘʩʠʣʠʡ  

ɸʨʢʘʜʴʝʚʠʯ 
ʢ.ʩ.-ʭ.ʥ., ʚʨʠʦ ʜʠʨʝʢʪʦʨʘ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʈʘʜʠʥ ʆʣʝʛ ʀʛʦʨʝʚʠʯ ʢ.ʩ.-ʭ.ʥ., ʧʨʝʟʠʜʝʥʪ ɸʩʩʦʮʠʘʮʠʠ çʉʦʶʟʢʨʘʭʤʘʣè 

ʆʚʵʩ ɽʣʝʥʘ  

ɺʘʩʠʣʴʝʚʥʘ 

ʜ.ʩ.-ʭ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʤʝʨʠʩʪʝʤʥʦ-

ʪʢʘʥʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ɹɿʉʂ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɸʨʰʠʥ ʂʦʥʩʪʘʥʪʠʥ 

ɺʘʣʝʨʴʝʚʠʯ 

ʢ.ʬ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ  

ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɸʢʩʝʥʦʚʘ ʃʘʨʠʩʘ 

ʄʠʭʘʡʣʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʌɻɹʅʋ çʌʅʎ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 

ʉʦʣʦʚʴʝʚʘ ʉʚʝʪʣʘʥʘ 

ʖʨʴʝʚʥʘ 
ʢ.ʪ.ʥ., ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʆʆʆ çʅʔʖɹʀʆè 

ɻʦʣʴʜʰʪʝʡʥ  

ɺʣʘʜʠʤʠʨ ɻʝʦʨʛʠʝʚʠʯ 

ʢ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ 

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʂʦʣʧʘʢʦʚʘ ɺʘʣʝʥʪʠʥʘ 

ɺʘʩʠʣʴʝʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭ-

ʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʍʚʦʨʦʚʘ ʃʶʜʤʠʣʘ 

ʉʪʝʧʘʥʦʚʥʘ 

ʜ.ʪ.ʥ., ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʝʭʥʦʣʦʛʠʠ ʛʣʶʢʦʟʳ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʣʶʢʦʟʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʃʦʚʢʠʩ ɿʝʥʦʥ  

ɺʘʣʝʥʪʠʥʦʚʠʯ 

ʛʣ.ʥ.ʩ., ʘʢʘʜʝʤʠʢ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʧʨʦʬʝʩʩʦʨ ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ  

ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ɹʝʣʘʨʫʩʠ ʧʦ ʧʨʦʜʦʚʦʣʴʩʪʚʠʶè 

ʃʠʪʚʷʢ ɺʣʘʜʠʤʠʨ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʈʠʤʘʨʝʚʘ ʃʶʙʦʚʴ 

ɺʷʯʝʩʣʘʚʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʘʢʘʜʝʤʠʢ ʈɸʅ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɺʅʀʀ ʧʠʱʝʚʦʡ  

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï ʬʠʣʠʘʣ ʌɻɹʋʅ çʌʀʎ ʧʠʪʘʥʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʠè 

ʊʫʞʠʣʢʠʥ ɺʷʯʝʩʣʘʚ 

ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʂʦʥʜʠʪʝʨʩʢʠʝ, ʩʘʭʘʨʠʩʪʳʝ, ʩʫʙʪʨʦʧʠʯʝʩʢʠʝ, 

ʧʠʱʝʚʢʫʩʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠè, ʈʦʩʩʠʡʩʢʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʉʣʘʚʷʥʩʢʠʡ ɸʥʘʪʦʣʠʡ 

ɸʥʘʪʦʣʴʝʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ ʠʟ ʨʘʩʪʠ-

ʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ  

ʠʤʝʥʠ ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʝʨʚʳʡ ʢʘʟʘʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

ʄʝʣʝʰʢʠʥʘ ɽʣʝʥʘ 

ʇʘʚʣʦʚʥʘ 

ʜ.ʪ.ʥ., ʩʪ. ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʜʠʨʝʢʪʦʨ ɺʅʀʀ ʟʝʨʥʘ ʠ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ ï  

ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʅʎ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʤ. ɺ.ʄ. ɻʦʨʙʘʪʦʚʘè ʈɸʅ 

ʉʪʘʨʦʚʦʡʪʦʚ ɺʠʢʪʦʨ 

ʀʚʘʥʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ ʦʪʜʝʣʦʤ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ 

ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ɻʫʣʶʢ ʅʠʢʦʣʘʡ  

ɻʨʠʛʦʨʴʝʚʠʯ 

ʜ.ʪ.ʥ., ʟʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʈʌ, ɺʅʀʀʂ ï ʬʠʣʠʘʣ ʌɻɹʅʋ  

çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 

ʉʘʚʝʥʢʦʚʘ ʊʘʪʴʷʥʘ 

ɺʘʣʝʥʪʠʥʦʚʥʘ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ʅʀʀ ʢʘʯʝʩʪʚʘ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-

ʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ, ʇʨʝʟʠʜʝʥʪ ʉʦʶʟʘ  

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ 

ʍʘʨʯʝʥʢʦ ʇʝʪʨ  

ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʙ.ʥ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ  

ʌɻɹʅʋ çɺʅʀʀ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠè 

ʉʝʨʝʛʠʥ ʉʝʨʛʝʡ  

ʅʠʢʦʣʘʝʚʠʯ 

ʜ.ʵ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʩʦʚʝʪʥʠʢ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ 

ɺʅʀʀ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʦʢʝʘʥʦʛʨʘʬʠʠ, ʎʝʥʪʨʘʣʴʥʳʡ ʘʧʧʘʨʘʪ ʌɻɹʅʋ çɺʅʀʈʆè 

ʇʘʥʬʠʣʦʚ ɺʠʢʪʦʨ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

ʜ.ʪ.ʥ., ʘʢʘʜʝʤʠʢ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʧʨʦʮʝʩʩʦʚ ʠ ʘʧʧʘʨʘʪʦʚ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʈɻɸʋ-ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ 

ʉʠʜʦʨʝʥʢʦ ʖʨʠʡ 

ʀʣʴʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʧʨʦʜʘʞʘʤ  

ɸʆ çʊʦʨʛʦʚʳʡ ʜʦʤ çɹʠʦʩʥʘʙʩʙʳʪè 

ʄʫʩʣʠʤʦʚ ʅʫʨʞʘʥ 

ɾʫʤʘʨʪʦʚʠʯ 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-ʢʦʨʨ. ɸʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʈʂ, ʇʨʝʟʠʜʝʥʪ  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʊʘʨʘʟʩʢʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʐʝʨʭʘʥʘ ʄʫʨʪʘʟʘ 
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ʉʆɼɽʈɾɸʅʀɽ 

  

ʃʠʪʚʷʢ ɺ.ɺ., 

ɸʣʝʢʩʝʝʥʢʦ ʄ.ʉ. 

ʉʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘéé....... 5 

ʉʦʣʦʚʴʝʚ ɸ.ʆ., 

ʊʫʨʰʘʪʦʚ ʄ.ɺ.  

ʠ ʜʨ.  

ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʠʣʠʥʛʘ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷééééééé 

 

19 

ʉʦʙʦʣʝʚʘ ɽ.ɸ., 

ʄʠʪʨʦʰʠʥʘ ɼ.ʇ. 

ʠ ʜʨ.  

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʙʠʦʪʠʢʦʚ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʣʠʥʝʡʢʠ 

ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚéééééééééééééé.... 

 

24 

ɿʘʙʦʣʦʪʝʮ ɸ.ɸ., 

ʅʦʚʠʢʦʚʘ ʅ.ʄ.  

ʠ ʜʨ. 

ʇʨʦʮʝʩʩ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ  

ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣéééééééééééé 

 

34 

ʉʘʚʝʥʢʦʚʘ ʊ.ɺ. ʂʦʦʧʝʨʘʮʠʷ ʙʠʟʥʝʩʘ, ʥʘʫʢʠ ʠ ʨʝʛʫʣʷʪʦʨʦʚééééééééé.. 40 

ʃʫʢʠʥ ʅ.ɼ. ʆ ʨʘʟʚʠʪʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʘ 

ʢʫʢʫʨʫʟʳ ʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʢʨʘʭʤʘʣ ʥʘ ʙʘʟʝ ɺʅʀʀʂééééé... 

 

45 

ʂ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɽ.ʂ. ʉʠʜʦʨʦʚʦʡéééééééééééééééééé 48 

ʅʦʚʦʩʪʥʘʷ ʢʦʣʦʥʢʘééééééééééééééééééééééééééé...... 51 

ʀʩʪʦʨʠʯʝʩʢʘʷ ʩʧʨʘʚʢʘ. éééééééééééééééé...ééééééééééé 53 
   

 

ʋʚʘʞʘʝʤʳʝ ʯʠʪʘʪʝʣʠ! 

 

ʇʨʝʜʩʪʘʚʣʷʝʤ ʚʘʤ ʥʦʚʳʡ ʚʳʧʫʩʢ 

ʞʫʨʥʘʣʘ çʂʨʘʭʤʘʣ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝè. 

ʅʘʩʪʦʷʱʠʡ ʥʦʤʝʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʰʠʨʦ-

ʢʠʡ ʩʧʝʢʪʨ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʭʚʘʪʳʚʘʶʱʠʭ 

ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʭʠʤʠʠ ʧʦ-

ʣʠʩʘʭʘʨʠʜʦʚ, ʪʘʢ ʠ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʩʦ-

ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʄʳ ʩʪʨʝ-

ʤʠʤʩʷ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʛʣʫʙʦ-

ʢʦʡ ʥʘʫʯʥʦʡ ʤʳʩʣʴʶ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʥ-

ʥʦʩʪʴʶ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʤʘʪʝʨʠʘʣ ʙʳʣ ʧʦ-

ʣʝʟʝʥ ʩʧʝʮʠʘʣʠʩʪʘʤ ʨʘʟʥʳʭ ʧʨʦʬʠʣʝʡ ï ʦʪ 

ʣʘʙʦʨʘʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʦʚ ʜʦ ʨʫʢʦʚʦʜʠʪʝ-

ʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ. 

ɺ ʨʘʟʜʝʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝ-

ʥʠʡ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʦʚʝʨʰʝʥ-

ʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ 

ʘʥʘʣʠʟʘ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ. ʏʠʪʘʪʝʣʠ 

ʥʘʡʜʫʪ ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʩʧʦʩʦʙʘ ʧʨʠ-

ʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ, ʘ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʧʦʣʫʯʝʥʠʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩ ʧʨʠʤʝʥʝʥʠ-

ʝʤ ʧʠʣʠʥʛʘ ʜʣʷ ʛʣʫʙʦʢʦʡ ʦʯʠʩʪʢʠ ʟʝʨʥʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʧʨʦ-

ʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ 

ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʩʠʣ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʧʨʦʜʫʢʮʠʠ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ 

ʧʨʦʜʫʢʪʦʚʦʡ ʣʠʥʝʡʢʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʦʪʨʘʩʣʠ. ɺ ʚʳʧʫʩʢʝ 

ʦʙʩʫʞʜʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʙʠʦʪʠʢʦʚ ʜʣʷ 

ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ 

ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʥ-

ʜʘʤ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʜʦʙʘʚʦʢ. ɿʘʚʝʨʰʘʝʪ ʥʦʤʝʨ ʤʘʪʝʨʠʘʣ ʦ ʢʦ-

ʦʧʝʨʘʮʠʠ ʙʠʟʥʝʩʘ, ʥʘʫʢʠ ʠ ʨʝʛʫʣʷʪʦʨʦʚ, 

ʧʦʜʯʝʨʢʠʚʘʶʱʠʡ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 

ʦʪʨʘʩʣʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢ-

ʪʠʚʥʳʡ ʜʠʘʣʦʛ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ.  

ʅʘʜʝʝʤʩʷ, ʯʪʦ ʵʪʠ ʤʘʪʝʨʠʘʣʳ ʩʪʘʥʫʪ 

ʩʪʠʤʫʣʦʤ ʜʣʷ ʥʦʚʳʭ ʠʜʝʡ ʠ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʘʨʪʥʝʨʩʪʚ. 

 

ʈʝʜʘʢʮʠʷ ʞʫʨʥʘʣʘ 
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ʉʇʆʉʆɹ ʇʈʀɻʆʊʆɺʃɽʅʀʗ ʁʆɼʅʆ-ʂʈɸʍʄɸʃʔʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

 

ʃʠʪʚʷʢ ɺ.ɺ.1, ɸʣʝʢʩʝʝʥʢʦ ʄ.ʉ.2 
 

1ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
2ʈʋʇ çʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɹʝʣʘʨʫʩʠ ʧʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʶè 
 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʦʜʛʦʪʦʚʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ 

50 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʘ, 20 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʚʝʜʝʥʠʝʤ ʜʦ 

1 ʣʠʪʨʘ ʩʤʝʩʴʶ ʚʦʜʳ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʡʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚ 

ʨʝʮʝʧʪʫʨʘʭ: ʨʝʮʝʧʪʫʨʘ ˉ1 ï ʚ ʯʝʪʚʝʨʪʠ ʩʪʘʢʘʥʘ 50 ʤʣ ʪʝʧʣʦʡ ʚʦʜʳ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ 

ʛʦʨʢʦʡ 10 ʛ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʪʱʘʪʝʣʴʥʦ ʨʘʟʤʝʰʘʪʴ, ʜʦʙʘʚʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨʢʦʡ 

10 ʛ ʩʘʭʘʨʥʦʛʦ ʧʝʩʢʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʨʠʩʪʘʣʣʠʢʦʚ 0,4 ʛ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ, ʝʱʝ ʨʘʟ ʧʝʨʝʤʝʰʘʪʴ, 

ʟʘʪʝʤ ʩʚʘʨʠʪʴ ʢʠʩʝʣʴ, ʜʣʷ ʯʝʛʦ ʚʩʢʠʧʷʪʠʪʴ Ĳ ʩʪʘʢʘʥʘ 150 ʤʣ ʚʦʜʳ ʠ ʚ ʢʠʧʷʪʦʢ ʦʩʪʦʨʦʞʥʦ ʠ 

ʤʝʜʣʝʥʥʦ ʚʣʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʦʣʫʯʝʥʥʳʡ ʢʠʩʝʣʴ ʦʭʣʘʜʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

20ï25Áʉ ʠ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʞʠʜʢʦʩʪʴ ʢʠʩʝʣʷ ʚʣʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʡʦʜʘ, ʚʩʝ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ; ʨʝʮʝʧʪʫʨʘ ˉ2 ï ʚʟʷʪʴ ʝʤʢʦʩʪʴ ʦʙʲʝʤʦʤ 250 ʤʣ, 

ʥʘʣʠʪʴ ʚ ʥʝʝ ı ʩʪʘʢʘʥʘ 50 ʤʣ ʭʦʣʦʜʥʦʡ ʚʦʜʳ, ʚ ʚʦʜʝ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨʢʦʡ 10 ʛ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʘ ʟʘʪʝʤ ʩʨʘʟʫ ʞʝ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ, 

ʟʘʪʝʤ ʚʩʢʠʧʷʪʠʪʴ 200 ʤʣ 1 ʩʪʘʢʘʥ ʚʦʜʳ ʠ, ʦʩʪʫʜʠʚ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʤʝʜʣʝʥʥʦ ʚʣʠʪʴ ʚ ʡʦʜʠʩʪʳʡ 

ʢʨʘʭʤʘʣ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʤʝʰʠʚʘʷ ʣʦʞʢʦʡ, ʧʨʠ ʵʪʦʤ ʚʤʝʩʪʦ ʚʦʜʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʢʠ, 

ʥʝʢʪʘʨʳ, ʤʦʨʩʳ, ʩʠʨʦʧʳ ʬʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʦʪʚʘʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʘʭʤʘʣ, ʡʦʜ, ʪʝʭʥʦʣʦʛʠʷ, ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʠʟʦʪʦʧʳ, 

ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʨʝʮʝʧʪʫʨʘ. 

 

METHOD OF PREPARING IODINE -STARCH COMPLEX  
 

Litvyak V.V.1, Alekseenko M.S.2 
 

1All-Russian Research Institute of Starch and Starch-containing Raw Materials Processing 

ï Branch of Russian Potato Research Centre 
2RUE «The Scientific and Practical Centre for Foodstuffs of the National Academy of 

Sciences of Belarus» 
 

Abstract. A method for preparing an iodine-starch complex is proposed, which involves prepar-

ing a 5% aqueous-alcoholic solution of iodine by mixing 50 g of crystalline iodine, 20 g of crystalline 

potassium iodide, followed by bringing to 1 liter with a mixture of water and ethyl alcohol in a ratio of 

1:1, which differs from the previously known ones in that a 5% aqueous-alcoholic solution of iodine is 

used as follows in the recipes: recipe No. 1 ï in a quarter of a glass 50 ml of warm water, dilute 1 

heaped teaspoon 10 g of potato starch, mix thoroughly, add 1 heaped teaspoon 10 g of granulated sugar 

and a few crystals 0,4 g of citric acid, mix again, then cook the jelly, for which boil ¾ of a glass 150 ml 

of water and carefully and slowly pour the resulting solution into the boiling water, the resulting jelly 

cool at room temperature 20ï25°C and pour 1 teaspoon of 5% aqueous-alcoholic solution of iodine into 

the cooled jelly liquid, mix everything thoroughly; recipe No. 2 ï take a 250 ml container, pour ¼ cup 
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50 ml of cold water into it, dissolve 1 heaped teaspoon 10 g of potato starch in water, and then immedi-

ately 1 teaspoon of 5% aqueous-alcoholic solution of iodine, then boil 200 ml 1 glass of water and, after 

cooling for 5 minutes, slowly pour into iodine starch, stirring continuously with a spoon; in this case, 

instead of water, you can use juices, nectars, fruit drinks, syrups, fruit and vegetable decoctions.  

Keywords: starch, iodine, technology, iodine-starch complex, isotopes, thyroid gland, recipe. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʠ ʥʘ ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʦʙʣʫʯʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ 

ʢʦʨʦʪʢʦʞʠʚʫʱʠʤʠ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʡʦʜʘ ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ ʩʧʝʮʠʘʣʠʩʪʚʤʠ ʢʘʢ ʧʝʨʠʦʜ 

«ʡʦʜʥʦ-ʥʝʧʪʫʥʠʝʚʦʛʦ ʫʜʘʨʘ». ɺ ʘʵʨʦʟʦʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʡʦʜ-131 ʙʳʩʪʨʦ ʧʨʦʥʠʢʘʣ ʚ ʱʠʪʦ-

ʚʠʜʥʫʶ ʞʝʣʝʟʫ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ, ʨʘʜʠʦʥʫʢʣʠʜ ʩʪʘʣ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʚʦʱʝʡ, ʷʛʦʜ, 

ʤʦʣʦʢʘ ʠ ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʣ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ [1ï3]. 

ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʡʦʜʦʟʘʚʠʩʠʤʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʡʦʜʠʨʦʚʘʥʥʫʶ ʩʦʣʴ, ʢʦʪʦ-

ʨʫʶ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʡʦʜʠʩʪʦʛʦ ʢʘʣʠʷ ʠʣʠ ʠʦʜʠʪʘ ʢʘʣʠʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 25 ʛ ʥʘ 1 ʪ 

ʩʦʣʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʡʦʜʠʨʦʚʘʥʥʦʡ ʩʦʣʠ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: ʠʟʣʠʰʢʠ ʩʦʣʠ ʚʨʝʜʥʳ ʜʣʷ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʘ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʩʦʣʴ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʘ. ʁʦʜ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʦʣʠ ʚ ʚʠʜʝ ʥʝʩʪʦʡʢʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʝʛʦ ʧʦʪʝʨʝ ʚʦ 

ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ, ʧʦ ʥʝʢʦ-

ʪʦʨʳʤ ʜʘʥʥʳʤ, ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 67%. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʪʦ-

ʚʳʭ ʠʟʜʝʣʠʡ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʠ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʡʦʜʘ ʪʝʨʷʝʪʩʷ [4ï12]. 

ɺ [13] ʨʘʟʨʘʙʦʪʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʡʦʜʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʟʘʤʝʪʥʦ ʧʦ-

ʚʳʰʘʶʱʠʡ ʡʦʜʥʳʡ ʩʪʘʪʫʩ ʠ ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʡʦʜʫʨʠʠ. ɸʥʘʣʠʟ ʩʚʦʡʩʪʚ ʢʦʤʧʣʝʢʩʘ çʛʦʩʪʴ-

ʭʦʟʷʠʥè ʤʝʞʜʫ ɓ-ʎɼ ʠ ʡʦʜʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʘʥʥʘʷ ʜʦʙʘʚʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʜʣʷ 

ʦʙʦʛʘʱʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʡʦʜʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʆʜʥʘʢʦ, ʧʦ-ʧʨʝʞʥʝʤʫ ʚʘʞʥʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʸʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʡʦʜʩʦʜʝʨʞʘʱʠʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦʩʪʘʚʢʠ 

ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʯʝʣʦʚʝʢʘ [14ï21].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ, ʵʢʦʥʦʤʠʯʥʦʛʦ ʠ ʧʨʦ-

ʩʪʦʛʦ ʩʧʦʩʦʙʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʪʦʢʩʠʯʥʦʛʦ, ʩʦ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʤʦʛʦ (ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ) 

ʡʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʬʘʨ-

ʤʘʮʝʚʪʠʢʝ ʠ ʤʝʜʠʮʠʥʝ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʘʭʤʘʣ, ʡʦʜ ʠ 

ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʇʦʠʩʢ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʙʘʟʘʭ ʜʘʥ-

ʥʳʭ ʈʀʅʎ, Google Scholar, ResearchGate, PubMed, Web of Science ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ 1) ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ: çʢʨʘʭʤʘʣè, çʡʦʜè, çʪʝʭʥʦʣʦʛʠʷè, çʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ 

ʢʦʤʧʣʝʢʩè, çʠʟʦʪʦʧʳè, çʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘè, çʨʝʮʝʧʪʫʨʘè ʠ 2) ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ: 

«starch», «iodine», «technology», «iodine-starch complex», «isotopes», «thyroid gland», «recipe». 

ʇʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ 2010 ʛ. ʧʦ 2024 ʛ. 

ʇʨʠʛʦʪʦʚʣʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʦʙʨʘʟʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ «ʄʝʞʜʫ-

ʥʘʨʦʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɼ. ʉʘʭʘʨʦʚʘè ɹɻʋ. 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ (ʤʘʢʨʦʩʲʝʤʢʫ) ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʬʦʪʦʘʧʧʘʨʘʪʘ SONY 

NEX-5N (ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʊʘʠʣʘʥʜ). 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʁʦʜ (ʦʙʱʝʫʧʦʪʨʝʙʠʪʝʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ï ʡʦӢʜ; ʦʪ ʛʨʝʯ. ɩŭɖɠ ï 

çʬʠʘʣʢʦʚʳʡ (ʬʠʦʣʝʪʦʚʳʡ)è, ʪʘʢʞʝ ʦʪ ʣʘʪ. Iodum) ï ʭʠʤʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 17-ʡ ʛʨʫʧʧʳ (ʧʦ 
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ʫʩʪʘʨʝʚʰʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ï ʛʣʘʚʥʦʡ ʧʦʜʛʨʫʧʧʳ ʩʝʜʴʤʦʡ ʛʨʫʧʧʳ, VIIA), ʧʷʪʦʛʦ ʧʝʨʠʦʜʘ ʧʝ-

ʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, ʩ ʘʪʦʤʥʳʤ ʥʦʤʝʨʦʤ 53 [22]. 

ʅʘʟʚʘʥʠʝ ʵʣʝʤʝʥʪʘ ʡʦʜ ʧʨʝʜʣʦʞʝʥʦ ʃ.ɾ. ɻʝʡ-ʃʶʩʩʘʢʦʤ. 

ʁʦʜ ʙʳʣ ʦʪʢʨʳʪ ʚ 1811 ʛ. ɹ. ʂʫʨʪʫʘ. ʇʨʠ ʢʠʧʷʯʝʥʠʠ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʩ ʨʘʩʩʦʣʦʤ ʟʦʣʳ 

ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʦʥ ʥʘʙʣʶʜʘʣ ʚʳʜʝʣʝʥʠʝ ʬʠʦʣʝʪʦʚʦʛʦ ʧʘʨʘ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʧʨʝʚʨʘʱʘ-

ʶʱʝʛʦʩʷ ʚ ʪʸʤʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩ ʷʨʢʠʤ ʙʣʝʩʢʦʤ. 

ʕʣʝʤʝʥʪʥʘʷ ʧʨʠʨʦʜʘ ʡʦʜʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ 1811ï1813 ʛʛ. ʃ.ɾ. ɻʝʡ-ʃʶʩʩʘʢʦʤ (ʘ ʯʫʪʴ ʧʦʟʞʝ ʠ 

ʍ. ɼʵʚʠ). ɻʝʡ-ʃʶʩʩʘʢ ʧʦʣʫʯʠʣ ʪʘʢʞʝ ʤʥʦʛʠʝ ʧʨʦʠʟʚʦʜʥʳʝ (HI, HIO3, I2O5, ICl ʠ ʜʨ.). ɺʘʞʥʝʡʰʠʤ 

ʧʨʠʨʦʜʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʡʦʜʘ ʩʣʫʞʘʪ ʙʫʨʦʚʳʝ ʚʦʜʳ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. 

ʇʦʣʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʘʪʦʤʘ ʡʦʜʘ: 1s22s22p63s23p63d104s24p64d105s25p5. 

ʇʨʠʨʦʜʥʳʡ ʡʦʜ ʷʚʣʷʝʪʩʷ ʤʦʥʦʠʟʦʪʦʧʥʳʤ ʵʣʝʤʝʥʪʦʤ, ʚ ʝʛʦ ʩʦʩʪʘʚ ʚʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʠʥ 

ʠʟʦʪʦʧ ï ʠʦʜ-127. ʂʦʥʬʠʛʫʨʘʮʠʷ ʚʥʝʰʥʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʩʣʦʷ ï 5s2p5. ɺ ʩʦʝʜʠʥʝʥʠʷʭ ʧʨʦʷʚ-

ʣʷʝʪ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ ī1, 0, +1, +3, +5 ʠ +7 (ʚʘʣʝʥʪʥʦʩʪʠ I, III, V ʠ VII). 

ʈʘʜʠʫʩ ʥʝʡʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ ʡʦʜʘ 0,136 ʥʤ, ʠʦʥʥʳʝ ʨʘʜʠʫʩʳ Iī, I5+ ʠ I7+ ʨʘʚʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ, 0,206; 0,058ï0,109; 0,056ï0,067 ʥʤ. ʕʥʝʨʛʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠʦʥʠʟʘʮʠʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʘʪʦʤʘ 

ʡʦʜʘ ʨʘʚʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 10,45; 19,10; 33 ʵɺ. ʉʨʦʜʩʪʚʦ ʢ ʵʣʝʢʪʨʦʥʫ ī3,08 ʵɺ. ʇʦ ʰʢʘʣʝ ʇʦʣʠʥ-

ʛʘ ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʩʪʴ ʡʦʜʘ ʨʘʚʥʘ 2,66, ʡʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʥʝʤʝʪʘʣʣʦʚ. 

ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʡʦʜʘ: ʪʨʦʡʥʘʷ ʪʦʯʢʘ 386,65 ʂ (113,5Áʉ), 12,1 ʢʇʘ (0,12 ʘʪʤ.); ʢʨʠʪʠ-

ʯʝʩʢʘʷ ʪʦʯʢʘ 819 ʂ (546Áʉ), 11,7 ʄʇʘ (115 ʘʪʤ.) 

ʅʠʞʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʨʦʡʥʦʡ ʪʦʯʢʠ ʥʘ ʜʠʘʛʨʘʤʤʝ ʬʘʟʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ 

ʣʠʥʠʷ ʩʫʙʣʠʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʤ (ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʤ) ʥʘʛʨʝʚʝ ʚ ʦʪ-

ʢʨʳʪʦʡ ʩʠʩʪʝʤʝ, ʢʦʛʜʘ ʧʦʜʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʧʦʜʚʦʜʠʤʦʡ ʦʪ ʥʘʛʨʝʚʘʪʝʣʷ ʵʥʝʨʛʠʠ ʨʘʩʭʦʜʫʝʪʩʷ 

ʥʘ ʬʘʟʦʚʳʡ ʧʝʨʝʭʦʜ (ʚʦʟʛʦʥʢʫ), ʘ ʥʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʚʸʨʜʦʡ ʬʘʟʳ, ʡʦʜ, ʥʝ ʧʣʘ-

ʚʷʩʴ, ʚʦʟʛʦʥʷʝʪʩʷ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʩʨʘʟʫ ʚ ʧʘʨʳ. ʅʘʦʙʦʨʦʪ, ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʡʦʜ ʜʝʩʫʙʣʠʤʠ-

ʨʫʝʪʩʷ ʠ ʦʙʨʘʟʫʝʪ ʢʨʠʩʪʘʣʣʳ, ʤʠʥʫʷ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ. ɼʣʷ ʧʨʝʚʨʘʱʝʥʠʷ ʚ ʞʠʜʢʦʩʪʴ ʪʚʸʨ-

ʜʳʡ ʡʦʜ ʥʘʛʨʝʚʘʶʪ ʚ ʟʘʢʨʳʪʦʤ ʩʦʩʫʜʝ. ʇʨʠ ʦʯʝʥʴ ʙʳʩʪʨʦʤ (ʥʝʩʪʘʪʠʯʝʩʢʦʤ) ʥʘʛʨʝʚʝ ʡʦʜ ʧʣʘ-

ʚʠʪʩʷ ʜʘʞʝ ʚ ʦʪʢʨʳʪʦʤ ʩʦʩʫʜʝ 

ʁʦʜ ʧʨʠ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ï ʪʚʸʨʜʦʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʬʦʨʤʫʣʘ ï I2), ʯʸʨʥʦ-ʩʝʨʳʝ 

ʠʣʠ ʪʸʤʥʦ-ʬʠʦʣʝʪʦʚʳʝ ʢʨʠʩʪʘʣʣʳ ʩʦ ʩʣʘʙʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ. 

ʇʘʨʳ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʡ ʬʠʦʣʝʪʦʚʳʡ ʮʚʝʪ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʨʘʩʪʚʦʨʳ ʚ ʥʝʧʦʣʷʨʥʳʭ ʦʨʛʘ-

ʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʥʘʧʨʠʤʝʨ ʚ ʙʝʥʟʦʣʝ ï ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʫʨʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʦʣʷʨʥʦʤ ʵʪʠ-

ʣʦʚʦʤ ʩʧʠʨʪʝ. ʉʣʘʙʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʝ (0,28 ʛ/ʣ), ʣʫʯʰʝ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ 

ʠʦʜʠʜʦʚ ʱʝʣʦʯʥʳʭ ʤʝʪʘʣʣʦʚ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʠʡʦʜʠʜʦʚ (ʥʘʧʨʠʤʝʨ, ʪʨʠʡʦʜʠʜʘ ʢʘʣʠʷ KI3). 

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʡʦʜ ʩʫʙʣʠʤʠʨʫʝʪ (ʚʦʟʛʦʥʷʝʪʩʷ), ʧʨʝʚʨʘʱʘ-

ʷʩʴ ʚ ʧʘʨʳ ʬʠʦʣʝʪʦʚʦʛʦ ʮʚʝʪʘ; ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤ ʜʘʚʣʝʥʠʠ ʧʘʨʳ ʡʦʜʘ ʢʨʠ-

ʩʪʘʣʣʠʟʫʶʪʩʷ, ʤʠʥʫʷ ʞʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ. ʕʪʠʤ ʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʯʠʩʪʢʠ ʡʦʜʘ ʦʪ 

ʥʝʣʝʪʫʯʠʭ ʧʨʠʤʝʩʝʡ. 

ɾʠʜʢʠʡ ʡʦʜ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʥʘʛʨʝʚʘʷ ʝʛʦ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 

ʕʣʝʤʝʥʪʘʨʥʳʡ ʡʦʜ ʚʳʩʦʢʦʪʦʢʩʠʯʝʥ. 

ʁʦʜ ʦʙʨʘʟʫʝʪ ʨʷʜ ʢʠʩʣʦʪ: ʡʦʜʦʚʦʜʦʨʦʜʥʫʶ (HI), ʡʦʜʥʦʚʘʪʠʩʪʫʶ (HIO), ʡʦʜʠʩʪʫʶ 

(HIO2), ʡʦʜʥʦʚʘʪʫʶ (HIO3), ʡʦʜʥʫʶ (HIO4). 

ʉ ʤʝʪʘʣʣʘʤʠ ʡʦʜ ʧʨʠ ʣʝʛʢʦʤ ʥʘʛʨʝʚʘʥʠʠ ʵʥʝʨʛʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ, ʦʙʨʘʟʫʷ ʠʦʜʠʜʳ: 

Hg + I2 = HgI2. 

ʉ ʚʦʜʦʨʦʜʦʤ ʡʦʜ ʨʝʘʛʠʨʫʝʪ ʪʦʣʴʢʦ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʠ ʥʝ ʧʦʣʥʦʩʪʴʶ, ʦʙʨʘʟʫʷ ʡʦʜʦʚʦʜʦ-

ʨʦʜ: I2 + H2 = 2HI. 
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ɸʪʦʤʘʨʥʳʡ ʡʦʜ ï ʦʢʠʩʣʠʪʝʣʴ, ʤʝʥʝʝ ʩʠʣʴʥʳʡ, ʯʝʤ ʭʣʦʨ ʠ ʙʨʦʤ. ʉʝʨʦʚʦʜʦʨʦʜ H2S, 

Na2S2O3 ʠ ʜʨʫʛʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪ ʝʛʦ ʜʦ ʠʦʥʘ I
ī: I2 + H2S = S + 2HI. 

ʇʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚ ʚʦʜʝ ʡʦʜ ʯʘʩʪʠʯʥʦ ʨʝʘʛʠʨʫʝʪ ʩ ʥʝʡ: I2 + H2O ź HI + HIO, ʦʙʨʘʟʫʷ 

ʛʠʜʨʘʪ ʡʦʜʘ. 

ʁʦʜ ʦʢʠʩʣʷʝʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʢʠʩʣʦʪʦʡ: 3I2 + 10HNO3 Ÿ 6HIO3 + 10NO2 + 2H2O. 

ʉ ʥʝʢʦʪʦʨʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʫʛʣʝʨʦʜʦʤ, ʘʟʦʪʦʤ, ʢʠʩʣʦʨʦʜʦʤ, ʩʝʨʦʡ ʠ ʩʝʣʝʥʦʤ ï ʡʦʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʩʦʝʜʠʥʷʝʪʩʷ. ʅʝʩʦʚʤʝʩʪʠʤ ʦʥ ʠ ʩ ʵʬʠʨʥʳʤʠ ʤʘʩʣʘʤʠ, ʨʘʩʪʚʦʨʘʤʠ ʘʤʤʠ-

ʘʢʘ, ʙʝʣʦʡ ʦʩʘʜʦʯʥʦʡ ʨʪʫʪʴʶ (ʦʙʨʘʟʫʝʪʩʷ ʚʟʨʳʚʯʘʪʘʷ ʩʤʝʩʴ). 

ʍʣʦʨ ʠ ʜʨʫʛʠʝ ʩʠʣʴʥʳʝ ʦʢʠʩʣʠʪʝʣʠ ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʝʨʝʚʦʜʷʪ ʡʦʜ ʚ IO3
ï. 

ɺ ʛʦʨʷʯʠʭ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʱʝʣʦʯʝʡ ʦʙʨʘʟʫʶʪʩʷ ʡʦʜʠʜ ʠ ʡʦʜʘʪ: I2 + 2KOH = KI + KIO 

+ H2O, 3KIO = 2KI + KIO3. 

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʡʦʜ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʬʦʩʬʦʨʦʤ: 3I2 + 2P = 2PI3. 

ɸ ʡʦʜʠʜ ʬʦʩʬʦʨʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʦʜʦʡ: 2PI3 + H2O = 3HI + H2 

(PHO3). 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ H2SO4 ʠ KI ʦʙʨʘʟʫʝʪʩʷ ʧʨʦʜʫʢʪ, ʦʢʨʘʰʝʥʥʳʡ ʪʝʤʥʦ-ʙʫʨʳʡ ʮʚʝʪ, ʠ 

ʩʫʣʴʬʘʪʥʘʷ ʢʠʩʣʦʪʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦ H2S: 8KI + 9H2SO4 = 4I2 + 8KHSO4 + SO2 + H2O. 

ʁʦʜ ʣʝʛʢʦ ʨʝʘʛʠʨʫʝʪ ʩ ʘʣʶʤʠʥʠʝʤ, ʧʨʠʯʝʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʷʚʣʷʝʪʩʷ ʚʦ-

ʜʘ: 3I2 + 2Al = 2AlI3. 

ʁʦʜ ʤʦʞʝʪ ʪʘʢʞʝ ʦʢʠʩʣʷʪʴ ʩʝʨʥʠʩʪʫʶ ʢʠʩʣʦʪʫ ʠ ʩʝʨʦʚʦʜʦʨʦʜ: 

H2SO3 + I2 + H2O = H2SO4 + HI, H2S + I2 = 2HI + S. 

ʇʨʠ ʦʢʠʩʣʝʥʠʠ ʡʦʜʠʜ-ʠʦʥʘ ʡʦʜʘʪ-ʠʦʥʦʤ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʦʙʨʘʟʫʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʡʦʜ:  

5KI + KIO3 + 3H2SO4 = 3I2 + 3K2SO4 + 3H2O. 

ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʡʦʜʘʪʥʦʡ ʢʠʩʣʦʪʳ ʦʥʘ ʨʘʩʧʘʜʘʝʪʩʷ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʦʛʦ 

ʦʢʩʠʜʘ ʛʘʣʦʛʝʥʦʚ: 2HIO3 = I2O5 + H2O. 

ʆʢʩʠʜ ʡʦʜʘ (V) ʧʨʦʷʚʣʷʝʪ ʦʢʠʩʣʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. ɽʛʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʘʥʘʣʠʟʝ  

CO: 5CO + I2O5 = I2 + 5CO2. 

ʇʘʨʳ ʡʦʜʘ ʷʜʦʚʠʪʳ ʠ ʨʘʟʜʨʘʞʘʶʪ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ. ʅʘ ʢʦʞʫ ʡʦʜ ʦʢʘʟʳʚʘʝʪ ʧʨʠʞʠ-

ʛʘʶʱʝʝ ʠ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʇʷʪʥʘ ʦʪ ʡʦʜʘ ʩʤʳʚʘʶʪ ʨʘʩʪʚʦʨʘʤʠ ʩʦʜʳ ʠʣʠ ʪʠʦ-

ʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ. 

ʀʟʚʝʩʪʝʥ ʨʘʩʪʚʦʨ ʃʶʛʦӢʣʷ (ʣʘʪ. Solutio Lugoli, ʨʘʩʪʚʦʨ ʃʶʛʦӢʣʷ) ï ʨʘʩʪʚʦʨ ʡʦʜʘ ʚ ʚʦʜʥʦʤ 

ʨʘʩʪʚʦʨʝ ʡʦʜʠʜʘ ʢʘʣʠʷ (KI + I2 Ÿ K[I3]), ʧʨʠ ʩʦʦʪʥʦʰʝʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʦʢʘʟʘʥʥʦʤ ʚ ʪʘʙʣ. 1. 
  

ʊʘʙʣʠʮʘ 1 ï ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʃʶʛʦ͕ʣʷ (ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ) 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʘ, % ʁʦʜ (I2), ʤʛ/ʢʘʧʣʷ ʁʦʜʠʜ ʢʘʣʠʷ (KI), ʤʛ/ʢʘʧʣʷ ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ, ʤʛ/ʢʘʧʣʷ 

2 0,33 0,67 0,84 

3 0,5 1 1,26 

5 0,83 1,67 2,11 

7 1,17 2,33 2,95 

10 1,67 3,33 4,21 

15 2,5 5 6,32 
  

ʅʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʃʶʛʦʣʷ ʷʚʣʷʝʪʩʷ ʝʛʦ ʪʦʢʩʠʯʥʦʩʪʴ ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʡʦʜʘ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʦʨʛʘ-

ʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʨʘʩʪʚʦʨʘ ʃʶʛʦʣʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦ-

ʢʘʷ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʘ ʚ ʚʦʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʠʣʦʚʳʤ ʩʧʠʨʪʦʤ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʳʡ ʨʘʩʪʚʦʨ ʡʦʜʘ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʶʪ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ 50 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʘ, 20 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʚʝʜʝʥʠʝʤ ʜʦ 1 ʣʠʪʨʘ ʩʤʝʩʴʶ ʚʦʜʳ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. 
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ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʦʡ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʧʣʦʭʘʷ ʫʩʚʦʷʝʤʦʩʪʴ ʧʨʠ ʚʥʫʪʨʝʥʥʝʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʡʦʜʘ ʠ ʘʢʪʠʚʥʦʩʪʠ ʝʛʦ ʬʦʨʤʳ. ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʣʦʭʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʘʥʥʳʡ ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʳʡ ʨʘʩʪʚʦʨ ʡʦʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʘʥ. 

ʅʘʤʠ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʨʠʩ. 1), 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʡ ʧʦʜʛʦʪʦʚʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ 

50 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʘ, 20 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʚʝʜʝʥʠʝʤ 

ʜʦ 1 ʣʠʪʨʘ ʩʤʝʩʴʶ ʚʦʜʳ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪʩʷ ʨʘʥʝʝ ʠʟ-

ʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʡʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ʚ ʨʝ-

ʮʝʧʪʫʨʘʭ: ʨʝʮʝʧʪʫʨʘ ˉ1: ʚ ʯʝʪʚʝʨʪʠ ʩʪʘʢʘʥʘ ï 50 ʤʣ ʪʝʧʣʦʡ ʚʦʜʳ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ 

ʛʦʨʢʦʡ ï 10 ʛ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʪʱʘʪʝʣʴʥʦ ʨʘʟʤʝʰʘʪʴ, ʜʦʙʘʚʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨ-

ʢʦʡ ï 10 ʛ ʩʘʭʘʨʥʦʛʦ ʧʝʩʢʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʨʠʩʪʘʣʣʠʢʦʚ ï 0,4 ʛ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ, ʝʱʝ ʨʘʟ ʧʝʨʝ-

ʤʝʰʘʪʴ, ʟʘʪʝʤ ʩʚʘʨʠʪʴ ʢʠʩʝʣʴ, ʜʣʷ ʯʝʛʦ ʚʩʢʠʧʷʪʠʪʴ Ĳ ʩʪʘʢʘʥʘ ï 150 ʤʣ ʚʦʜʳ ʠ ʚ ʢʠʧʷʪʦʢ ʦʩʪʦ-

ʨʦʞʥʦ ʠ ʤʝʜʣʝʥʥʦ ʚʣʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʦʣʫʯʝʥʥʳʡ ʢʠʩʝʣʴ ʦʭʣʘʜʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ï 20ï25Áʉ ʠ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʞʠʜʢʦʩʪʴ ʢʠʩʝʣʷ ʚʣʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ, ʚʩʝ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ; ʨʝʮʝʧʪʫʨʘ ˉ2: ʚʟʷʪʴ ʝʤʢʦʩʪʴ ʦʙʲʝʤʦʤ 

250 ʤʣ, ʥʘʣʠʪʴ ʚ ʥʝʝ ı ʩʪʘʢʘʥʘ ï 50 ʤʣ ʭʦʣʦʜʥʦʡ ʚʦʜʳ, ʚ ʚʦʜʝ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨ-

ʢʦʡ ï 10 ʛ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʘ ʟʘʪʝʤ ʩʨʘʟʫ ʞʝ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ 

ʨʘʩʪʚʦʨʘ ʡʦʜʘ, ʟʘʪʝʤ ʚʩʢʠʧʷʪʠʪʴ 200 ʤʣ ï 1 ʩʪʘʢʘʥ ʚʦʜʳ ʠ, ʦʩʪʫʜʠʚ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʤʝʜʣʝʥʥʦ 

ʚʣʠʪʴ ʚ ʡʦʜʠʩʪʳʡ ʢʨʘʭʤʘʣ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʤʝʰʠʚʘʷ ʣʦʞʢʦʡ; ʧʨʠ ʵʪʦʤ ʚʤʝʩʪʦ ʚʦʜʳ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʩʦʢʠ ʥʝʢʪʘʨʳ, ʤʦʨʩʳ, ʩʠʨʦʧʳ ʬʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʦʪʚʘʨʳ. 
  

  
ʈʝʮʝʧʪʫʨʘ ˉ1 ʈʝʮʝʧʪʫʨʘ ˉ2 

ʈʠʩʫʥʦʢ 1 ï ʌʦʪʦʛʨʘʬʠʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
  

ɺ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʡʦʜ ʠʛʨʘʝʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ: 

1. ɹʦʣʝʝ 60%, ʧʦʩʪʫʧʠʚʰʝʛʦ ʚ ʦʨʛʘʥʠʟʤ ʡʦʜʘ, ʧʦʪʨʝʙʣʷʝʪ ʱʠʪʦʚʠʜʥʘʷ ʞʝʣʝʟʘ, ʢʦʪʦʨʘʷ 

ʫʩʚʘʠʚʘʝʪ ʝʛʦ ʠʟ ʢʨʦʚʠ ʠ ʠʩʧʦʣʴʟʫʝʪ ʚ ʩʠʥʪʝʟʝ ʛʦʨʤʦʥʦʚ ï ʪʠʨʦʢʩʠʥʘ ʠ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ. ʑʠ-

ʪʦʚʠʜʥʫʶ ʞʝʣʝʟʫ ʥʘʟʳʚʘʶʪ çʜʠʩʧʝʪʯʝʨʦʤè ʚʩʝʡ ʵʥʜʦʢʨʠʥʥʦʡ ʩʠʩʪʝʤʳ. ʇʦʩʨʝʜʩʪʚʦʤ ʩʚʦʠʭ 

ʛʦʨʤʦʥʦʚ ʦʥʘ ʨʝʛʫʣʠʨʫʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʨʫʛʠʭ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ (ʛʠʧʦʬʠʟ, ʧʦʣʦ-

ʚʳʝ ʞʝʣʝʟʳ) ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʚʘʞʥʝʡʰʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 

2. ʁʦʜ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʰʝʤʫ ʦʨʛʘʥʠʟʤʫ ʢʣʝʪʦʢ ï 

ʬʘʛʦʮʠʪʦʚ, ʩʚʦʝʦʙʨʘʟʥʳʭ ʩʘʥʠʪʘʨʦʚ, ʟʘʭʚʘʪʳʚʘʶʱʠʭ ʠ ʫʥʠʯʪʦʞʘʶʱʠʭ ʯʫʞʝʨʦʜʥʳʝ ʤʠʢʨʦ-

ʦʨʛʘʥʠʟʤʳ ʠ ʧʦʚʨʝʞʜʝʥʥʳʝ ʢʣʝʪʢʠ. 

3. ʇʦʜʜʝʨʞʠʚʘʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʭʦʨʦʰʝʝ ʩʘʤʦʯʫʚʩʪʚʠʝ. 
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4. ʁʦʜ ʦʯʝʥʴ ʚʘʞʝʥ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ: ʦʥ ʫʯʘʩʪʚʫʝʪ 

ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʩʪʥʦ-ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ, ʩʠʥʪʝʟʝ ʙʝʣʢʘ, ʩʪʠʤʫʣʠʨʫʝʪ ʫʤʩʪʚʝʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ. 

5. ʆʙʝʩʧʝʯʠʚʘʝʪ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫ ʤʫʞʯʠʥ ʠ 

ʞʝʥʱʠʥ. ʊʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʙʝʩʧʣʦʜʠʝ, ʥʠʟʢʦʝ ʧʦʣʦʚʦʝ ʚʣʝʯʝʥʠʝ, ʠʤʧʦʪʝʥʮʠʷ ʠʣʠ ʬʨʠ-

ʛʠʜʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʷ ʤʝʥʩʪʨʫʘʣʴʥʦʛʦ ʮʠʢʣʘ ʥʝʨʝʜʢʦ ʩʚʷʟʘʥʳ ʩ ʧʘʪʦʣʦʛʠʝʡ ʱʠʪʦʚʠʜʥʦʡ ʞʝ-

ʣʝʟʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʡʦʜʦʜʝʬʠʮʠʪʝ. 

6. ʆʙʝʩʧʝʯʠʚʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʜʘ. 

7. ʁʦʜ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʤʝʥʝ ʞʠʨʦʚ, ʙʝʣʢʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʦʨʛʘʥʠʟ-

ʤʘ ʵʥʝʨʛʠʝʡ. ʆʥ ʥʝʦʙʭʦʜʠʤ ʠ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʙʤʝʥʘ ʣʠʧʠʜʦʚ, ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʚ ʧʦʜʢʦʞʥʦʤ 

ʞʠʨʦʚʦʤ ʩʣʦʝ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʘʜʫ ʞʠʨʦʚ ʠ ʫʩʪʨʘʥʝʥʠʶ ʮʝʣʣʶʣʠʪʘ. 

8. ʆʪ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘʚʠʩʠʪ ʥʦʨʤʘʣʴʥʘʷ ʨʘʙʦʪʘ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦ-

ʩʪʦʷʥʠʝ ʧʩʠʭʠʢʠ: ʨʘʩʪʫʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʢʣʝʪʢʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ, ʩʥʠʤʘʝʪʩʷ 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ. 

9. ʋʯʘʩʪʚʫʝʪ ʚ ʨʘʟʚʠʪʠʠ ʠ ʨʝʛʫʣʷʮʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʣʦʚʦʡ ʠ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤ. 

10. ʉʧʦʩʦʙʩʪʚʫʝʪ ʟʜʦʨʦʚʴʶ ʢʦʞʠ, ʚʦʣʦʩ, ʥʦʛʪʝʡ ʠ ʟʫʙʦʚ. 

11. ʁʦʜ ʚʘʞʝʥ ʜʣʷ ʥʘʰʝʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʦʥ ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʘʤʷʪʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ 

ʫʩʚʦʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʦʩʪʫʧʘʶʱʠʡ ʩ ʧʠʱʝʡ ʠ ʚʦʜʦʡ ʡʦʜ ʚ ʚʠʜʝ ʩʦʣʝʡ ʠʦʜʦʚʦʜʦʨʦʜʥʦʡ ʢʠʩʣʦʪʳ ï ʠʦʜʠʜʦʚ, 

ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʦʪʢʫʜʘ ʧʝʨʝʭʦʜʠʪ ʚ ʧʣʘʟʤʫ ʢʨʦʚʠ ʠ ʧʦ-

ʛʣʦʱʘʝʪʩʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʦʡ.  

ɺ ʪʘʙʣ. 2 ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʤʠʥʝʨʘʣʘ ʡʦʜʘ ʚ ʚʦʜʦ-

ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʷʭ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ. 
  

ʊʘʙʣʠʮʘ 2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʤʠʥʝʨʘʣʘ ʡʦʜʘ ʚ ʩʦʩʪʘʚʝ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ 

ʩʦʣʝʡ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  

ʤʠʥʝʨʘʣʘ 

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ, ʤʛ 

ɼʝʪʠ  

1ï10 ʣʝʪ 

11ï14 ʣʝʪ 14ï18 ʣʝʪ 18ï59 ʣʝʪ 60 ʠ ʩʪʘʨʰʝ 
ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ 

ʄ ɾ ʄ ɾ ʄ ɾ ʄ ɾ 
ɹʝʨʝʤʝʥ-

ʥʳʝ (>4,5 

ʤʝʩ.) 

ʂʦʨʤʷ-

ʱʠʝ 

ʁʦʜ (I ) 

ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʛʦʨʤʦʥʦʚ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʜʝʡʩʪʚʫʝʪ ʥʘ ʣʠʧʠʜʥʳʡ ʠ ʙʝʣʢʦʚʳʡ 

ʦʙʤʝʥʳ ʚʝʱʝʩʪʚ, ʩʥʠʞʘʷ ʫʨʦʚʝʥʴ 

ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʢʨʦʚʠ 

0,070ï

0,120 
0,130 0,150 0,150 0,150 0,150 0,150 0,150 0,150 0,070 0,140 

ʇʨʠʤʝʯʘʥʠʝ: ʄ ï ʤʘʣʴʯʠʢ, ʤʫʞʯʠʥʘ; ɾ ï ʜʝʚʦʯʢʘ, ʞʝʥʱʠʥʘ. 
  

ɺ ʪʘʙʣ. 3 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ ʨʘʩʪʚʦʨʠʤʦʩʪʴ ʚ ʚʦʜʝ ʩʦʣʝʡ ʡʦʜʘ. ʆʨʛʘʥʠʟʤʦʤ ʭʦʨʦʰʦ 

ʫʩʚʘʠʚʘʶʪʩʷ ʠ ʙʳʩʪʨʦ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʫʪʠ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ ʡʦʜʘ. 
  

ʊʘʙʣʠʮʘ 3 ï ʊʘʙʣʠʮʘ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʦʣʝʡ ʡʦʜʘ 

ʘʥʠʦʥʳ/ʢʘʪʠʦʥʳ H+ Li+ K+ Na+ NH4
+ Ba2+ Ca2+ Mg2+ Sr2+ Al 3+ Cr3+ 

Iï ʈ  ʈ  ʈ ʈ ʈ ʈ ʈ ʈ ʈ ʈ ? 

ʘʥʠʦʥʳ/ʢʘʪʠʦʥʳ Fe2+ Fe3+ Ni2+ Co2+ Mn2+ Zn2+ Ag+ Hg2+ Pb2+ Sn2+ Cu2+ 

Iï P ? P P P P ʈ ʈ ʈ ʄ ? 

ʇʨʠʤʝʯʘʥʠʝ: çʈè ï ʨʘʩʪʚʦʨʷʝʪʩʷ (> 1 ʛ ʥʘ 100 ʛ ʅ2ʆ); çʄè ï ʤʘʣʦ ʨʘʩʪʚʦʨʷʝʪʩʷ (ʦʪ 0,1 ʛ ʜʦ 1 ʛ ʥʘ 100 ʛ ʅ2ʆ);  

«ï» ï ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʨʘʟʣʘʛʘʝʪʩʷ; «?» ï ʥʝʪ ʜʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩʦʝʜʠʥʝʥʠʡ. 

ʉʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚ ʡʦʜʝ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 3 ʤʢʛ ʥʘ 1 ʢʛ ʤʘʩʩʳ.  

ɺ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʢʠʩʣʦ-

ʨʦʜʘ ʵʪʘ ʧʦʪʨʝʙʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɹʦʣʴʰʠʝ ʜʦʟʳ ʡʦʜʘ, ʫʞʝ 2ï3 ʛʨʘʤʤʘ, ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩ-



çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ3 (9) / 2025  

11 

ʥʳ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʯʠʩʪʦʛʦ ʵʣʝʤʝʥʪʘ ʡʦʜʘ. ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʞʝ ʩʦʣʠ ʡʦ-

ʜʘ ï ʡʦʜʠʜʳ ï ʚʧʦʣʥʝ ʙʝʟʚʨʝʜʥʳ. ɼʘʞʝ ʝʩʣʠ ʧʦʩʣʝ ʧʨʠʝʤʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʡʦʜʠʜʦʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʡʦʜʘ ʚ ʢʨʦʚʠ ʧʦʚʳʩʠʪʩʷ ʚ 1000 ʨʘʟ, ʪʦ ʫʞʝ ʩʧʫʩʪʷ 24 ʯʘʩʘ ʦʥʘ ʧʨʠʜʝʪ ʚ ʥʦʨʤʫ. 

ʋʩʣʦʚʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʘ ʚʩʶ ʞʠʟʥʴ ʥʫʞʥʦ ʫʧʦʪʨʝʙʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʡʦʜʘ. 

ʏʪʦʙʳ ʙʳʩʪʨʦ ʧʦʣʫʯʠʪʴ ʜʥʝʚʥʫʶ ʥʦʨʤʫ ʡʦʜʘ, ʚʦʟʴʤʠʪʝ 5 ʷʙʣʦʯʥʳʭ ʟʝʨʝʥ, ʭʦʨʦʰʦ ʧʦ-

ʞʫʡʪʝ ʠʭ, ʘ ʟʘʪʝʤ ʧʨʦʛʣʦʪʠʪʝ. 

ʈʘʩʪʚʦʨ ʡʦʜʘ ʩ ʡʦʜʠʩʪʳʤ ʢʘʣʠʝʤ ʚʳʟʳʚʘʝʪ ʩʠʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʨʘʩʪʚʦʨʦʚ ʢʨʘʭʤʘʣʘ, ʢʦ-

ʪʦʨʦʝ ʠʩʯʝʟʘʝʪ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʠ ʚʥʦʚʴ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ. ʁʦʜʥʦʢʨʘʭʤʘʣʴʥʘʷ ʨʝʘʢ-

ʮʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʢʨʳʪʠʷ ʢʘʢ ʢʨʘʭʤʘʣʘ, ʪʘʢ ʠ ʡʦʜʘ. ʅʘ ʥʝʡ ʦʩʥʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʨʘʭ-

ʤʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʚ ʡʦʜʦʤʝʪʨʠʠ ï ʦʜʥʦʤ ʠʟ ʤʝʪʦʜʦʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʭʠʤʠʠ. 

ʁʦʜʥʘʷ ʨʝʘʢʮʠʷ ʠʟʚʝʩʪʥʘ ʫʞʝ ʜʘʚʥʦ, ʥʦ ʠʟʫʯʠʣʠ ʝʝ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʣʠʰʴ ʚ ʧʦʩʣʝʜ-

ʥʝʝ ʚʨʝʤʷ. ʈʝʘʢʮʠʷ ʥʘʩʪʦʣʴʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ, ʯʪʦ ʧʦʷʚʣʷʝʪʩʷ ʫʞʝ ʚ ʨʘʩʪʚʦʨʝ ʢʨʘʭʤʘʣʘ ʚ ʨʘʟ-

ʚʝʜʝʥʠʠ 1:500000. ɺ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʩʪʘʜʠʠ. 

ʅʘ ʧʝʨʚʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʯʘʣʦʤ ʜʝʡʩʪʚʠʷ ʡʦʜʘ ʥʘ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʧʨʦʪʝʢʘʝʪ ʧʨʦʮʝʩʩ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʯʠʥʷʶʱʠʡʩʷ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʷʤ. ʆʩʦʙʝʥʥʦ ʦʪʯʝʪ-

ʣʠʚʦ ʦʙʨʘʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʠʜʥʦ ʧʨʠ ʨʝʘʢʮʠʠ ʩ ʘʤʠʣʦʟʦʡ ʠ ʘʤʠʣʦʟʦʧʦʜʦʙʥʳʤʠ ʨʘʟʚʝʪʚʣʝ-

ʥʠʷʤʠ ʤʦʣʝʢʫʣ ʘʤʠʣʦʧʝʢʪʠʥʘ. ʄʦʣʝʢʫʣʳ ʡʦʜʘ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦ ʦʙʚʠʚʘʶʪʩʷ ʮʝʧʴʶ ʘʤʠʣʦʟʳ, 

ʧʨʠʯʝʤ ʥʘ ʢʘʞʜʫʶ ʤʦʣʝʢʫʣʫ ʡʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʰʝʩʪʴ ʛʣʶʢʦʟʥʳʭ ʦʩʪʘʪʢʦʚ (ʦʜʠʥ ʧʦʣʥʳʡ ʦʙʦ-

ʨʦʪ ʩʧʠʨʘʣʠ). ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʤ 

ʘʥʘʣʠʟʦʤ ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʩʢʘʯʢʦʤ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʙʘʚʣʝʥʠʠ ʨʘʩʪʚʦʨʘ ʡʦʜʘ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʅʘ ʨʠʩ. 2 ʧʦʢʘʟʘʥʘ ʤʦʜʝʣʴ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʛʦ ʡʦʜʥʦʘʤʠʣʦʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʢʘʞʜʳʡ ʰʝ-

ʩʪʦʡ ʫʛʦʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʝʟʚʦʜʥʦʡ ʛʣʶʢʦʟʝ; ʤʘʣʝʥʴʢʠʝ ʦʢʨʫʞʥʦʩʪʠ ʩʠʤʚʦʣʠʟʠʨʫʶʪ ʛʣʶʢʦ-

ʟʠʜʥʳʝ ʠʣʠ ʢʠʩʣʦʨʦʜʥʳʝ ʘʪʦʤʳ; ʙʦʣʴʰʠʝ (ʟʘʰʪʨʠʭʦʚʘʥʥʳʝ) ʦʢʨʫʞʥʦʩʪʠ ʥʘʛʣʷʜʥʦ ʧʦʷʩʥʷʶʪ 

ʧʦʣʠʡʦʜʥʳʝ ʮʝʧʠ ʚʥʫʪʨʠ ʚʠʪʢʘ. 

ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʘʜʩʦʨʙʮʠʠ ʡʦʜʘ. ʕʪʘ ʩʪʘʜʠʷ ʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘ. 

ʋ ʘʤʠʣʦʧʝʢʪʠʥʘ ʘʜʩʦʨʙʮʠʷ ʡʦʜʘ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʧʨʦʭʦʜʠʪ ʥʘ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʣʴʥʦ 

ʨʘʟʚʝʪʚʣʝʥʥʦʛʦ ʧʦʣʠʩʘʭʘʨʠʜʘ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʭʦʜ ʧʨʦʮʝʩʩʘ. ʆʪʪʝʥʦʢ ʦʢʨʘʰʠʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʩʪʨʦʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʚʝʪʚʣʝʥʠʷ ʧʦʣʠʩʘʭʘʨʠʜʘ. 

ʈʠʩ. 3 ʧʨʦʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʦʢʨʘʰʠʚʘʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ 

ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʡʦʜʘ: ʘ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚ ʤʦʣʝʢʫʣʝ ʡʦʜʘ (IïI): 2,7 Å; 

ʙ) ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ ʡʦʜʘ (I2éI2): 4,3¡; ʚ) ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʚ ʢʘ-

ʥʘʣ ʘʤʠʣʦʟʳ ʤʦʣʝʢʫʣʳ ʡʦʜʘ ʧʦʣʠʤʝʨʠʟʫʶʪʩʷ (ï(IïI)nï): 3,1Å. 

ɺ ʪʘʙʣ. 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʢʨʘʰʠʚʘʥʠʷ ʡʦʜʘ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʢʨʘʭʤʘʣʘ ʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʏʝʤ ʚʳʰʝ ʩʪʝʧʝʥʴ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ, ʪʝʤ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʩʠʥʝʝ ʦʢʨʘʰʠʚʘʥʠʝ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʡʦʜʥʦʛʦ ʦʢʨʘʰʠʚʘʥʠʷ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫ-

ʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 

 
ʉʧʦʩʦʙ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ. ɺ ʩʘʤʦʤ ʥʘʯʘʣʝ ʛʦʪʦʚʷʪ 5% ʚʦʜʥʦ-

ʩʧʠʨʪʦʚʦʡ ʨʘʩʪʚʦʨ ʡʦʜʘ ʩʦʛʣʘʩʥʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʰʠʚʘʥʠʷ 50 ʛ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʘ, 20 ʛ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʡʦʜʠʜʘ ʢʘʣʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʦʚʝʜʝʥʠʝʤ  

ʜʦ 1 ʣʠʪʨʘ ʩʤʝʩʴʶ ʚʦʜʳ ʠ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1. 
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ʢʘʞʜʳʡ ʰʝʩʪʦʡ ʫʛʦʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʙʝʟʚʦʜʥʦʡ ʛʣʶʢʦʟʝ; ʤʘʣʝʥʴʢʠʝ 

ʦʢʨʫʞʥʦʩʪʠ ʩʠʤʚʦʣʠʟʠʨʫʶʪ 

ʛʣʶʢʦʟʠʜʥʳʝ ʠʣʠ ʢʠʩʣʦʨʦʜʥʳʝ 

ʘʪʦʤʳ; ʙʦʣʴʰʠʝ (ʟʘʰʪʨʠʭʦʚʘʥʥʳʝ) 

ʦʢʨʫʞʥʦʩʪʠ ʥʘʛʣʷʜʥʦ ʧʦʷʩʥʷʶʪ 

ʧʦʣʠʡʦʜʥʳʝ ʮʝʧʠ ʚʥʫʪʨʠ ʚʠʪʢʘ 

 

 

 

  

ɸʊʆʄ ʁʆɼɸ: ʷʜʨʦ :  

ʧʨʦʪʦʥʦʚ 53 ʠ ʥʝʡʪʨʦʥʦʚ 74; 

ʵʣʝʢʪʨʦʥʦʚ  53 

1s22s22p63s23p63d104s24p64d105s25p5 

  

 

ʈʠʩʫʥʦʢ 2 ï ʄʦʜʝʣʴ ʩʧʠʨʘʣʝʦʙʨʘʟʥʦʛʦ ʡʦʜʥʦʘʤʠʣʦʟʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
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ʈʠʩʫʥʦʢ 3 ï ɺʟʘʠʤʦʩʚʷʟʴ ʦʢʨʘʰʠʚʘʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪ ʨʘʩʩʪʦʷʥʠʡ  

ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʡʦʜʘ 

 

ʊʘʙʣʠʮʘ 4 ï ʆʢʨʘʰʠʚʘʥʠʝ ʡʦʜʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʘ ʠ ʢʨʘʭʤʘʣʦ-

ʧʨʦʜʫʢʪʦʚ 

ɺʝʱʝʩʪʚʦ 
ʉʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ï ʢʦʣʠʯʝ-

ʩʪʚʦ ʦʩʪʘʪʢʦʚ ʛʣʶʢʦʧʠʨʘʥʦʟʳ (n) 
ʆʢʨʘʰʠʚʘʥʠʝ ʩ ʡʦʜʦʤ 

ʂʨʘʭʤʘʣ 700ï8000 ʉʠʥʝʝ 

ɸʤʠʣʦʧʝʢʪʠʥ (ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳ-

ʚʘʪʴ ʡʦʜ ï 0ï1,3%) 
600ï6000 ʉʠʥʝ-ʬʠʦʣʝʪʦʚʦʝ 

ɸʤʠʣʦʟʘ (ʩʧʦʩʦʙʥʦʩʪʴ ʩʚʷʟʳʚʘʪʴ 

ʡʦʜ ï 18ï20%) 
100ï2000 ʉʠʥʝʝ 

ɸʤʠʣʦʜʝʢʩʪʨʠʥʳ 39ï46 ʌʠʦʣʝʪʦʚʦʝ 

ʕʨʠʪʨʦʜʝʩʪʨʠʥʳ 25ï29 ʂʨʘʩʥʦʝ 

ʄʘʣʴʪʦʜʝʢʩʪʨʠʥʳ ʄʝʥʝʝ 20 ʆʢʨʘʩʢʠ ʥʝ ʦʙʨʘʟʫʝʪ 

ʄʘʣʴʪʦʟʘ 2 ʆʢʨʘʩʢʠ ʥʝ ʦʙʨʘʟʫʝʪ 

ɻʣʶʢʦʟʘ 1 ʆʢʨʘʩʢʠ ʥʝ ʦʙʨʘʟʫʝʪ 

  

ɼʘʣʝʝ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʛʦʪʦʚʷʪ ʧʦ ʜʚʫʤ ʨʝʮʝʧʪʫʨʘʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ï ʨʝʮʝʧʪʫʨʘ ˉ1: ʚ ı ʩʪʘʢʘʥʘ 50 ʤʣ ʪʝʧʣʦʡ ʚʦʜʳ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨʢʦʡ 10 ʛ 

ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʪʱʘʪʝʣʴʥʦ ʨʘʟʤʝʰʘʪʴ, ʜʦʙʘʚʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨʢʦʡ 10 ʛ ʩʘ-

ʭʘʨʥʦʛʦ ʧʝʩʢʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʨʠʩʪʘʣʣʠʢʦʚ 0,4 ʛ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ, ʝʱʝ ʨʘʟ ʧʝʨʝʤʝʰʘʪʴ, ʟʘʪʝʤ 

ʩʚʘʨʠʪʴ ʢʠʩʝʣʴ, ʜʣʷ ʯʝʛʦ ʚʩʢʠʧʷʪʠʪʴ Ĳ ʩʪʘʢʘʥʘ 150 ʤʣ ʚʦʜʳ ʠ ʚ ʢʠʧʷʪʦʢ ʦʩʪʦʨʦʞʥʦ ʠ ʤʝʜ-

ʣʝʥʥʦ ʚʣʠʪʴ ʧʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ, ʧʦʣʫʯʝʥʥʳʡ ʢʠʩʝʣʴ ʦʭʣʘʜʠʪʴ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

20ï25Áʉ ʠ ʚ ʦʭʣʘʞʜʝʥʥʫʶ ʞʠʜʢʦʩʪʴ ʢʠʩʝʣʷ ʚʣʠʪʴ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩ-

ʪʚʦʨʘ ʡʦʜʘ, ʚʩʝ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʘʪʴ;  

ï ʨʝʮʝʧʪʫʨʘ ˉ2: ʚʟʷʪʴ ʝʤʢʦʩʪʴ ʦʙʲʝʤʦʤ 250 ʤʣ, ʥʘʣʠʪʴ ʚ ʥʝʝ ı ʩʪʘʢʘʥʘ 50 ʤʣ ʭʦʣʦʜʥʦʡ 

ʚʦʜʳ, ʚ ʚʦʜʝ ʨʘʟʚʝʩʪʠ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ ʩ ʛʦʨʢʦʡ 10 ʛ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʘ ʟʘʪʝʤ ʩʨʘʟʫ 

ʞʝ 1 ʯʘʡʥʫʶ ʣʦʞʢʫ 5% ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ, ʟʘʪʝʤ ʚʩʢʠʧʷʪʠʪʴ 200 ʤʣ 1 ʩʪʘʢʘʥ 

ʚʦʜʳ ʠ, ʦʩʪʫʜʠʚ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ, ʤʝʜʣʝʥʥʦ ʚʣʠʪʴ ʚ ʡʦʜʠʩʪʳʡ ʢʨʘʭʤʘʣ, ʥʝʧʨʝʨʳʚʥʦ ʧʦʤʝʰʠ-

ʚʘʷ ʣʦʞʢʦʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʤʝʩʪʦ ʚʦʜʳ ʚ ʨʝʮʝʧʪʫʨʘʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʦʢʠ, 

ʥʝʢʪʘʨʳ, ʤʦʨʩʳ, ʩʠʨʦʧʳ ʬʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʦʪʚʘʨʳ ʠʟ: 

1) ʬʨʫʢʪʦʚ ʠ ʷʛʦʜ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ: ʘʙʨʠʢʦʩ, ʘʚʦʢʘʜʦ, ʘʡʚʘ, ʘʣʳʯʘ, 

ʘʥʘʥʘʩ, ʘʧʝʣʴʩʠʥ, ʘʨʙʫʟ, ʙʘʥʘʥ, ʙʦʡʟʝʥʦʚʘ ʷʛʦʜʘ, ʙʦʷʨʳʰʥʠʢ, ʚʠʥʦʛʨʘʜ, ʚʠʰʥʷ, ʚʦʩʢʦʚʥʠʮʘ, 

ʛʨʘʥʘʪ, ʛʨʝʡʧʬʨʫʪ, ʛʨʫʰʘ, ʜʳʥʷ, ʠʥʞʠʨ (ʬʠʛʘ), ʢʘʢʘʦ, ʢʠʚʠ, ʢʠʟʠʣ, ʢʫʤʢʚʘʢʪ, ʣʘʡʤ, ʣʠʤʦʥ, 

ʤʘʣʠʥʘ, ʤʘʥʛʦ, ʤʘʥʜʘʨʠʥ, ʤʘʨʘʢʫʡʷ, ʥʝʢʪʘʨʠʥ, ʧʘʧʘʡʷ, ʧʝʨʩʠʢ, ʧʦʤʝʣʦ, ʧʦʤʝʨʘʥʝʮ, ʩʣʠʚʘ, 

ʭʫʨʤʘ, ʯʝʨʝʰʥʷ, ʰʝʣʢʦʚʠʮʘ, ʷʙʣʦʢʦ, ʯʝʨʥʠʢʘ, ʯʝʨʥʘʷ ʩʤʦʨʦʜʠʥʘ, ʢʨʘʩʥʘʷ ʩʤʦʨʦʜʠʥʘ, ʙʝʣʘʷ 

ʩʤʦʨʦʜʠʥʘ, ʟʝʤʣʷʥʠʢʘ, ʢʣʫʙʥʠʢʘ, ʢʨʳʞʦʚʥʠʢ, ʝʞʝʚʠʢʘ, ʛʦʣʫʙʠʢʘ, ʤʦʨʦʰʢʘ, ʙʨʫʩʥʠʢʘ, ʢʣʶʢ-

ʚʘ, ʦʙʣʝʧʠʭʘ, ʨʷʙʠʥʘ ʢʨʘʩʥʘʷ, ʨʷʙʠʥʘ ʯʝʨʥʘʷ (ʘʨʦʥʠʷ), ʢʥʷʞʝʥʠʢʘ, ʰʠʧʦʚʥʠʢ, ʯʝʨʝʤʫʭʘ; 
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2) ʦʚʦʱʝʡ ʦʪʜʝʣʴʥʦ ʠʣʠ ʚ ʨʘʟʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ: ʘʚʦʢʘʜʦ, ʢʘʧʫʩʪʘ ʙʝʣʦʢʦʯʘʥʥʘʷ, ʢʘʧʫʩʪʘ 

ʢʨʘʩʥʦʢʦʯʘʥʥʘʷ, ʙʨʶʩʩʝʣʴʩʢʘʷ ʢʘʧʫʩʪʘ, ʙʨʦʢʢʦʣʠ, ʢʦʣʴʨʘʙʠ, ʩʘʚʦʡʩʢʘʷ ʢʘʧʫʩʪʘ, ʢʘʙʘʯʦʢ, ʛʦ-

ʨʦʭ, ʢʘʨʪʦʬʝʣʴ, ʤʦʨʢʦʚʴ, ʢʫʢʫʨʫʟʘ, ʙʘʪʘʪ, ʙʦʙʳ, ʣʫʢ, ʨʝʜʠʩ, ʨʝʜʴʢʘ, ʨʝʧʘ, ʙʨʶʢʚʘ, ʩʚʝʢʣʘ, 

ʪʳʢʚʘ, ʪʦʤʘʪ, ʬʘʩʦʣʴ, ʦʛʫʨʝʮ, ʥʫʪ, ʯʝʩʥʦʢ, ʪʦʧʠʥʘʤʙʫʨ, ʮʫʢʢʠʥʠ, ʭʨʝʥ. 

ʉʦʢʠ, ʥʝʢʪʘʨʳ, ʤʦʨʩʳ, ʩʠʨʦʧʳ ʬʨʫʢʪʦʚʳʝ ʠ ʦʚʦʱʥʳʝ ʦʪʚʘʨʳ ʛʦʪʦʚʷʪ ʩʦʛʣʘʩʥʦ ʪʨʘʜʠ-

ʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

ʆʙʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʝʜʫʶʱʠʝ: 

1. ɼʝʡʩʪʚʝʥʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʩ ʟʘʯʘʪʠʝʤ. 

2. ʇʨʦʪʠʚʦʚʠʨʫʩʥʳʝ ʠ ʧʨʦʪʠʚʦʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʟʚʦʣʷʶʪ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴ ʝʛʦ ʧʨʠ ʣʶʙʳʭ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʠʥʬʝʢ-

ʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʠʪʳ ʠ ʵʥʪʝʨʦʢʦʣʠʪʳ, ʷʟʚʘ ʞʝʣʫʜʢʘ, ʜʠʟʝʥʪʝʨʠʷ, ʧʦ-

ʥʦʩʳ ʩ ʢʨʦʚʴʶ, ʦʪʨʘʚʣʝʥʠʷ, ʪʦʥʟʠʣʣʠʪ, ʩʪʦʤʘʪʠʪ, ʢʦʥʲʶʥʢʪʠʚʠʪ, ʜʦʣʛʦ ʥʝʟʘʞʠʚʘʶʱʠʝ ʨʘʥʳ 

ʠ ʦʞʦʛʠ. 

3. ʉʧʦʩʦʙʥʦʩʪʴ ʚʣʠʷʪʴ ʥʘ ʩʦʩʪʘʚ ʢʨʦʚʠ ʜʝʣʘʝʪ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʢʨʘʩ-

ʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʙʦʨʴʙʳ ʩ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ. ʁʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʥʠʞʘʝʪ ʫʨʦ-

ʚʝʥʴ ʭʦʣʝʩʪʝʨʠʥʘ ʠ ʩʘʭʘʨʘ ʚ ʢʨʦʚʠ, ʦʯʠʱʘʝʪ ʩʦʩʫʜʳ, ʧʦʚʳʰʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʣʝʡʢʦʮʠʪʦʚ ʠ ʩʦ-

ʜʝʨʞʘʥʠʝ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ. ʉ ʧʦʤʦʱʴʶ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʣʫʯʰʘʝʪʩʷ ʵʣʘ-

ʩʪʠʯʥʦʩʪʴ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʧʦʵʪʦʤʫ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʣʝʯʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʩʫʣʴʪʘ, 

ʘ ʪʘʢʞʝ ʛʠʧʦ- ʠ ʛʠʧʝʨʪʦʥʠʠ: ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʤʦʛʘʝʪ ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʠ ʚʳʩʦ-

ʢʦʝ ʠ ʥʠʟʢʦʝ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ. 

4. ɽʱʝ ʦʜʥʦ ʩʚʦʡʩʪʚʦ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʚʳʰʘʪʴ ʠʤʤʫ-

ʥʠʪʝʪ. ʇʦʵʪʦʤʫ ʧʨʝʧʘʨʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ: ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʳʭ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʭ, ʙʦʣʝʟʥʝʡ ʧʦʯʝʢ ʠ ʤʦʯʝʧʦʣʦʚʳʭ ʦʨʛʘʥʦʚ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʢʫʨʩʳ ʣʝʯʝʥʠʷ, ʯʪʦʙʳ ʥʝ ʟʘʧʫʩʢʘʪʴ 

ʙʦʣʝʟʥʴ. 

5. ɹʣʘʛʦʜʘʨʷ ʩʝʜʘʪʠʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʝʛʦ ʤʦʞʥʦ ʧʨʠʥʠ-

ʤʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʫʩʧʦʢʦʠʪʝʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

6. ɼʝʟʠʥʬʠʮʠʨʫʶʱʝʝ, ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʝʝ ʠ ʦʙʚʦʣʘʢʠʚʘʶʱʝʝ ʩʚʦʡʩʪʚʘ ʜʝʣʘʶʪ ʡʦʜʥʦ-

ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʢʨʘʩʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʪʠʚ ʦʞʦʛʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʚʦʟʤʦʞʥʦ ʥʘʡʪʠ ʩʨʦʯʥʫʶ ʚʨʘʯʝʙʥʫʶ ʧʦʤʦʱʴ (ʥʘ ʜʘʯʝ, ʚ ʣʝʩʫ ʠ ʪ.ʜ.). 

7. ʁʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝʣʴʟʷ ʧʨʠʥʠʤʘʪʴ ʧʨʠ ʨʘʟʨʫʰʝʥʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝ-

ʟʳ, ʥʦ ʤʦʞʥʦ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʜʦʟʘʭ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʝʝ ʨʘʙʦʪʳ. 

8. ʅʝʣʴʟʷ ʩʦʯʝʪʘʪʴ ʧʨʠʝʤ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘ-

ʤʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʦʩʦʙʝʥʥʦ ʧʦʥʠʞʘʶʱʠʤʠ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ. ɽʩʣʠ ʧʨʠʥʠʤʘʪʴ ʡʦʜ-

ʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ, ʵʪʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩʦ ʩʪʦʨʦʥʳ ʚʝʛʝʪʦʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ï 

ʦʜʳʰʢʫ, ʩʝʨʜʮʝʙʠʝʥʠʝ, ʩʣʘʙʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʠʤʧʪʦʤʳ.  

9. ʅʝʣʴʟʷ ʩʦʯʝʪʘʪʴ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʧʨʠʝʤʦʤ ʪʠʨʦʢʩʠʥʘ, ʢʦʪʦʨʳʡ ʷʚʣʷ-

ʝʪʩʷ ʛʦʨʤʦʥʦʤ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

10. ʁʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝʩʦʚʤʝʩʪʠʤ ʩ ʨʘʩʪʚʦʨʦʤ ʤʘʨʛʘʥʮʦʚʢʠ ʠ ʩʝʨʝʙʨʷʥʦʡ 

ʚʦʜʦʡ.  

11. ɾʝʥʱʠʥʘʤ ʚʦ ʚʨʝʤʷ ʤʝʩʷʯʥʳʭ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʥʠʤʘʪʴ ʥʝʣʴʟʷ.  

12. ʁʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝʣʴʟʷ ʧʨʠʤʝʥʷʪʴ ʙʝʩʢʦʥʝʯʥʦ ʜʦʣʛʦ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ: ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʧʝʨʝʜʦʟʠʨʦʚʢʘ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤ ʧʝʨʠʦʜʠʯʝʩʢʠʡ 

ʢʦʥʪʨʦʣʴ.  
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13. ʇʨʠ ʟʘʙʦʣʝʚʘʥʠʠ ʪʨʦʤʙʦʬʣʝʙʠʪʦʤ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ 

ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤʠ ʜʦʟʘʤʠ, ʪʦʣʴʢʦ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʚʨʘʯʘ.  

14. ʅʝʣʴʟʷ ʧʨʠʥʠʤʘʪʴ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠ ʫʜʘʣʝʥʠʠ ʠʣʠ ʨʘʟʨʫʰʝʥʠʠ ʱʠ-

ʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ.  

15. ʁʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʚʤʝʩʪʠʤ ʩ ʣʝʯʝʙʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʘʨʦʜʥʦʡ ʤʝʜʠ-

ʮʠʥʳ. 

16. ʉʚʦʠ ʣʝʯʝʙʥʳʝ ʩʚʦʡʩʪʚʘ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʭʨʘʥʷʝʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʦʥ ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʩʠʥʠʡ ʮʚʝʪ (ʨʠʩ. 4). 
  

   
ʈʠʩʫʥʦʢ 4 ï ʀʟʤʝʥʝʥʠʝ ʩʠʥʝʡ ʦʢʨʘʩʢʠ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ  

ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ 
  

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʧʦʪʨʝʙʣʝʥʠʶ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪ-

ʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʣʝʜʫʶʱʠʝ:  

1) ʚʦʟʨʘʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ ʜʦ 25 ʣʝʪ ï 1 ʨʘʟ ʚ ʛʦʜ ʦʩʝʥʴʶ; 

2) ʚʦʟʨʘʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ ʦʪ 25 ʜʦ 40 ʣʝʪ ï 2 ʨʘʟʘ ʚ ʛʦʜ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ; 

3) ʚʦʟʨʘʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ ʦʪ 40 ʜʦ 50 ʣʝʪ ï 3 ʨʘʟʘ ʚ ʛʦʜ; 

4) ʚʦʟʨʘʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ ʧʦʩʣʝ 50 ʣʝʪ ï 4 ʨʘʟʘ ʚ ʛʦʜ. 

ʉʭʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʝʤʘ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʝʜʫʶʱʠʝ: 

1. ʉʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʚʦʚʥʫʪʨʴ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʧʨʠʥʠʤʘ-

ʶʪ 8 ʯʘʡʥʳʭ ʣʦʞʝʢ 1 ʨʘʟ ʚ ʜʝʥʴ ʯʝʨʝʟ 30 ʤʠʥ ʧʦʩʣʝ ʝʜʳ, ʟʘʧʠʚʘʷ ʝʛʦ ʧʨʦʩʪʳʤ ʢʠʩʝʣʝʤ. ʂʫʨʩ 

ʣʝʯʝʥʠʷ ï 5 ʜʥʝʡ, ʟʘʪʝʤ ʝʱʝ 5 ʜʥʝʡ ï ʧʝʨʝʨʳʚ. 

2. ʇʨʠ ʡʦʜʦʜʝʬʠʮʠʪʝ ʦʧʪʠʤʘʣʴʥʦʡ ʜʦʟʦʡ ʷʚʣʷʝʪʩʷ 5 ʯʘʡʥʳʭ ʣʦʞʝʢ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʜʝʥʴ, ʘ ʢʫʨʩ ʣʝʯʝʥʠʷ ï 5 ʜʥʝʡ.  

3. ʇʨʠʥʠʤʘʶʪ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʚʩʝʛʜʘ ʧʦʩʣʝ ʝʜʳ, ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ  

20ï30 ʤʠʥʫʪ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʜʠʦʘʢ-

ʪʠʚʥʦʤ ʟʘʨʘʞʝʥʠʠ ʚ ʥʘʯʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠʟʦ-

ʪʦʧʦʚ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʡʦʜʘ (131I ʠ ʜʨ.), ʩʧʦʩʦʙʥʳʝ ʟʘʤʝʱʘʪʴ ʘʪʦʤʳ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ. 

ʈʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ ʡʦʜ-131 (131I) (ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ 8 ʩʫʪʦʢ) ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʘʩʩʦ-

ʚʳʭ ʠʟʦʪʦʧʦʚ ʚ ʮʝʧʦʯʢʘʭ ʜʝʣʝʥʠʷ ʫʨʘʥʘ ʠ ʧʣʫʪʦʥʠʷ. ʗʚʣʷʝʪʩʷ ʟʥʘʯʠʤʳʤ ʢʦʨʦʪʢʦʞʠʚʫʱʠʤ ʟʘ-

ʛʨʷʟʥʠʪʝʣʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʨʘʜʠʘʮʠʦʥʥʳʭ ʘʚʘʨʠʷʭ ʠ ʷʜʝʨʥʳʭ ʚʟʨʳʚʘʭ. ɼʣʷ ʤʠʥʠʤʠʟʘ-

ʮʠʠ ʥʘʢʦʧʣʝʥʠʷ ʵʪʦʛʦ ʠʟʦʪʦʧʘ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩʚʝʞʠʤʠ ʧʨʦ-

ʜʫʢʪʘʤʠ ʮʝʧʥʳʭ ʨʝʘʢʮʠʡ ʫʨʘʥʘ ʠ ʧʣʫʪʦʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʧʨʝʧʘʨʘʪʳ ʡʦʜʘ. 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʩ ʧʦʤʦʱʴʶ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʤʝʨ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ (ʘʚʘʨʠʠ ʥʘ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʘʭ, ʚʟʨʳʚʘ 

ʷʜʝʨʥʦʡ ʙʦʤʙʳ ʠ ʪ.ʜ.). 
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ʂʨʠʪʝʨʠʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʥʘʯʘʣʝ ʡʦʜʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʷʚʣʷʝʪʩʷ ʦʞʠʜʘʝʤʘʷ 

ʜʦʟʘ ʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ ʦʪ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʠʟʦʪʦʧʦʚ ʡʦʜʘ: 50 ʤɻʨ ʜʣʷ 

ʜʝʪʝʡ, 250 ʤɻʨ ʜʣʷ ʚʟʨʦʩʣʳʭ ʜʦ 45 ʣʝʪ ʠ 2500 ʤɻʨ ʜʣʷ ʣʠʮ ʩʪʘʨʰʝ 45 ʣʝʪ (ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʧʨʝ-

ʚʝʥʪʠʚʥʦʡ ʡʦʜʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ). 

ɺ ʟʦʥʝ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ (5ï10 ʢʤ) ʦʪ ʮʝʥʪʨʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʡʦʜʥʘʷ ʧʨʦ-

ʬʠʣʘʢʪʠʢʘ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʛʨʦʟʳ, ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʞʠʜʘ-

ʝʤʳʭ ʜʦʟ ʦʙʣʫʯʝʥʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʟʦʥʳ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʡʦʜʥʘʷ ʧʨʦ-

ʬʠʣʘʢʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʦʧʝʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦʙ ʠʩʪʦʯʥʠʢʝ ʚʳʙʨʦʩʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʠ ʧʨʦʛʥʦʟʝ ʥʘ ʙʫʜʫʱʝʝ. 

ʇʨʠ ʨʠʩʢʝ ʧʦʩʪʫʧʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʡʦʜʘ ʩ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ (ʤʦʣʦʢʦʤ ʠ ʜʨ.) 

ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʜʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʨʦʣʷ. 

ɺ ʪʘʙʣ. 5 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʤʘʩʩʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʝ ʜʦʟʠʨʦʚʢʠ KI ʜʣʷ ʝʝ ʙʣʦʢʘʜʳ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʙʣ. 6 ʧʨʠʚʝʜʝʥʳ 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʜʦʟʠʨʦʚʢʠ ʧʨʝʧʘʨʘʪʘ KI ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʳʤʠ ʛʨʫʧʧʘʤʠ [23]. 
  

ʊʘʙʣʠʮʘ 5 ï ʄʘʩʩʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʦʟʠʨʦʚʢʘ 

ʂI ʜʣʷ ʝʝ ʙʣʦʢʘʜʳ 

ɺʦʟʨʘʩʪ 
ʄʘʩʩʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʛ ɼʦʟʠʨʦʚʢʘ KI, ʤʛ 

ʄʫʞʯʠʥʳ ǁ ɾʝʥʱʠʥʳ ǀ  

ʇʣʦʜ ʧʝʨʝʜ ʨʦʞʜʝʥʠʝʤ 1,5ï2,0 12,5 

ʅʦʚʦʨʦʞʜʝʥʥʳʡ ʨʝʙʝʥʦʢ 1,5ï2,5 1,5ï2,0 15,6 

ɼʝʪʠ (1 ʛʦʜ) 1,8 ±0,3 2,1 ±0,6 13,1 

ɼʝʪʠ (3 ʛʦʜʘ) 2,6 ±0,9 2,5 ±0,6 21,9 

ɼʝʪʠ (7 ʣʝʪ) 4,6 ±1,5 4,9 ±0,5 37,5 

ɼʝʪʠ (10 ʣʝʪ) 10,2 ±2,5 11,2 ±0,5 78,5 

ɼʝʪʠ (12 ʣʝʪ) 14,0 ±3,0 14,4 ±4,7 120 

ɺʟʨʦʩʣʳʝ (ʜʦ 45 ʣʝʪ) 20,0 ±6,7 18,0 ±6,3 125 

ɺʟʨʦʩʣʳʝ (46ï54 ʣʝʪ) 18,5 ±6,7 15,8 ±6,1 125 

ɺʟʨʦʩʣʳʝ (55ï70 ʣʝʪ) 14,3 ±6,2 15,5 ±7,4 125 
  

ʊʘʙʣʠʮʘ 6 ï ɼʦʧʫʩʪʠʤʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʩ ʮʝʣʴʶ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʥʘʢʦʧʣʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʡʦʜʘ ʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ 
ɻʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʚʦʟʨʘʩʪ ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʠʝʤʘ 

ɼʝʪʠ ʜʦ 1 ʛʦʜʘ (ʥʦʚʦʨʦʞʜʝʥʥʳʝ ʠ ʛʨʫʜʥʦʛʦ 

ʚʩʢʘʨʤʣʠʚʘʥʠʷ) 
ʆʜʥʦʢʨʘʪʥʦ 

ɼʝʪʠ ʦʪ 1 ʛʦʜʘ ʜʦ 3 ʣʝʪ ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʧʨʠʝʤ (ʯʝʨʝʟ 24 ʯʘʩʘ) 

ɼʝʪʠ 3ï12 ʣʝʪ 
ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʠ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʠʝʤ  

(1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ) 

ʇʦʜʨʦʩʪʢʠ 13ï18 ʣʝʪ 
ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʠ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʠʝʤ 

 (1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ) 

ɺʟʨʦʩʣʳʝ (ʜʦ 45 ʣʝʪ) 
ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʠ ʤʥʦʛʦʢʨʘʪʥʳʡ ʧʨʠʝʤ 

 (1 ʨʘʟ ʚ ʩʫʪʢʠ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ) 

ɺʟʨʦʩʣʳʝ (ʩʪʘʨʰʝ 45 ʣʝʪ) ɼʦʧʫʩʢʘʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʧʨʠʝʤ (ʯʝʨʝʟ 24 ʯʘʩʘ) 

ɹʝʨʝʤʝʥʥʳʝ ʆʜʥʦʢʨʘʪʥʦ 

ʂʦʨʤʷʱʠʝ ʆʜʥʦʢʨʘʪʥʦ 
  

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ 

ʩʣʝʜʫʶʱʠʡ: 

1. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʚ ʡʦʜʠʩʪʦʤ ʢʘʣʠʠ (KI). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 1 ʛ ʡʦ-

ʜʠʜʘ ʢʘʣʠʷ ʩʦʜʝʨʞʠʪ 764 ʤʛ ʡʦʜʘ. 

2. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʚ 5%-ʦʤ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʤ ʨʘʩʪʚʦʨʝ ʡʦʜʘ. ʋʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʚ 100 ʛ 5%-ʥʦʛʦ ʚʦʜʥʦ-ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʡʦʜʘ ʩʦʜʝʨʞʠʪʩʷ 5 ʛ ʡʦʜʘ. 
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3. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʚ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ ʧʦ: 

3.1. ʈʝʮʝʧʪʫʨʝ ˉ1: ʩʦʜʝʨʞʠʪʩʷ 250 ʤʛ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ. 

3.2. ʈʝʮʝʧʪʫʨʝ ˉ2: ʩʦʜʝʨʞʠʪʩʷ 250 ʤʛ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ. 

4. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʙʠʣʴʥʦʛʦ ʡʦʜʘ ʚ ʩʫʪʦʯʥʦʡ ʜʦʟʝ ʜʣʷ ʨʘʟʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʨʝʜʣʦʞʝʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʡ, 

ʵʢʦʥʦʤʠʯʥʳʡ ʠ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʡʦʜʥʦ-ʢʨʘʭʤʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝʪʦʢʩʠʯʥʦʛʦ, 

ʩʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʭʦʨʦʰʦ ʫʩʚʘʠʚʘʝʤʦʛʦ (ʘʜʘʧʪʠʨʦʚʘʥʥʦʛʦ ʜʣʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʦʙʲʝʢʪʦʚ) ʡʦʜʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩ ʫʩʧʝʭʦʤ ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʚ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʬʘʨʤʘʮʝʚʪʠʢʝ ʠ ʤʝʜʠʮʠʥʝ. 
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ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ï  

ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ çʌʝʜʝʨʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʧʠʪʘʥʠʷ, ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʠè 
 

ɸʥʥʦʪʘʮʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʨʘʟʮʳ ʧʰʝʥʠʮʳ, ʩ ʫʜʘʣʝʥʥʳʤʠ 

ʧʨʠ ʧʦʤʦʱʠ ʧʠʣʠʥʛʘ ʟʝʨʥʦʚʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 2,2 ʠ 5,3% ʤʘʩʩ. ʇʦʩʣʝ ʯʝʛʦ, ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʦʯʠʩʪʢʠ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʝʥʠʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ 

ʦʙʦʣʦʯʝʢ ʩʦʩʪʘʚʠʣʘ 0,4-0,6% ʧʨʠ ʫʜʘʣʝʥʠʠ 2,2% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʠ 1,2-1,5% ʧʨʠ ʫʜʘ-

ʣʝʥʠʠ 5,3% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʧʨʠ ʵʪʦʤ ʦʙʱʠʝ ʧʦʪʝʨʠ ʢʨʘʭʤʘʣʘ ʚ ʩʳʨʴʝ ʥʝ ʧʨʝʚʳʰʘʶʪ 

0,12%. ʇʨʦʙʘ ʥʘ ʩʘʤʦʟʘʢʠʩʘʥʠʝ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷ-

ʝʪ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʠ ʩʥʠʞʘʝʪ ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʜʦ 70%. 

ʋʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʥʘ 20-25%. ʋʜʘʣʝʥʠʝ ʟʝʨʥʦ-

ʚʳʭ ʦʙʦʣʦʯʝʢ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʣʦʩʴ ʥʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʝ ʙʨʦʜʠʣʴʥʳʭ ʧʨʦʙ. ʇʨʠ 

ʵʪʦʤ, ʫʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʙʨʦʜʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʚʳʭʦʜ ʩʧʠʨʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,23 ʜʝʢʘʣʠʪʨʦʚ ʠʟ ʪʦʥʥʳ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʨʥʦ, ʧʠʣʠʥʛ, ʩʧʠʨʪ, ʛʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʤʠʢʨʦʙʠʦʣʦʛʠ-

ʯʝʩʢʘʷ ʯʠʩʪʦʪʘ, ʚʷʟʢʦʩʪʴ. 

 

TECHNOLOGY FOR PRODUCING ETHYL ALCOHOL USING PEELING FOR DEEP 
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Abstract. During the research, wheat samples were obtained with 2,2 and 5,3% of the mass of 

grain husks removed by peeling. After that, an analysis of the effect of this cleaning method on the mi-

crobiological, rheological and physicochemical parameters of ethyl alcohol production was carried out. 

It was found that the starch content of the husks was 0,4-0,6% with the removal of 2,2% of the mass of 

grain husks and 1,2-1,5% with the removal of 5,3% of the mass of grain husks, while the total loss of 

starch in the raw material did not exceed 0,12%. A self-acidification test showed that the removal of the 

grain husks has a positive effect on the microbiological purity and reduces the increase in titratable acid-

ity to 70%. The removal of the grain husks contributed to a decrease in viscosity by 20-25%. The re-

moval of the grain husks had a positive effect on the microbiological purity of the fermentation samples. 

At the same time, the removal of grain husks promotes the intensification of fermentation activity, due 

to which the alcohol yield increases by 0,23 decaliters per ton of conventional starch. 

Keywords: grain, peeling, alcohol, deep cleaning, technology, microbiological purity, viscosity. 
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ɺʚʝʜʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʝʪʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝ-

ʪʦʜʦʚ ʦʯʠʩʪʢʠ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʥʘʯʠʥʘʷ ʦʪ ʦʙʳʯʥʦʡ ʤʦʡʢʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʤʦʡʢʦʡ ʦʟʦʥʠʨʦʚʘʥ-

ʥʦʡ ʚʦʜʦʡ ʠʣʠ ʦʙʨʘʙʦʪʢʦʡ ʫʣʴʪʨʘʟʚʫʢʦʤ [1,2]. ʅʝ ʩʤʦʪʨʷ ʥʘ ʤʥʦʞʝʩʪʚʦ ʩʧʦʩʦʙʦʚ, ʦʥʠ ʚʩʝ ʧʨʝ-

ʩʣʝʜʫʶʪ ʦʜʥʫ ʮʝʣʴ ï ʫʜʘʣʝʥʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ ʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʦʙʩʝʤʝʥʝʥʥʦʩʪʠ, ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ [3,4]. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ 

ʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʧʠʣʠʥʛ. ɽʛʦ ʩʫʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʘʣʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʩʳʨʴʷ ʚʤʝʩʪʝ 

ʩ ʧʨʠʤʝʩʷʤʠ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʧʠʨʪʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʠʣʠʥʛ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʚʥʝʰʥʠʭ ʦʙʦʣʦʯʝʢ ʟʝʨʥʘ ʩ ʧʦʣʫʯʝʥʠʝʤ ʦʯʠʱʝʥʥʦʛʦ ʟʝʨʥʘ. ɼʘʥ-

ʥʳʡ ʧʨʠʝʤ ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʦʩʥʦʚʥʫʶ ʤʘʩʩʫ ʦʙʩʝʤʝʥʝʥʥʦʡ ʯʘʩʪʠ ʟʝʨʥʘ ʠ ʧʦʚʳʩʠʪʴ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ, ʧʦʟʚʦʣʠʚ ʧʨʦʚʦʜʠʪʴ ʚʦʜʥʦ-ʪʝʧʣʦʚʫʶ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʨʠ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʟʝʨʥʦ ʩʦʜʝʨʞʠʪ ʪʨʠ ʩʣʦʷ 

ʧʣʦʜʦʚʳʭ ʠ ʪʨʠ ʩʣʦʷ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 12% ʤʘʩʩ., ʫʜʘʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʜʦʣʞʥʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ [5,6]. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʜʘ-

ʣʝʥʠʝ ʢʨʘʭʤʘʣʠʩʪʦʡ ʯʘʩʪʠ ʟʝʨʥʘ ï ʥʝʜʦʧʫʩʪʠʤʦ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʳʭʦʜʘ ʩʧʠʨʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʪʝʨʷʤʠ. ʇʦʵʪʦʤʫ, ʮʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʠʣʠʥʛʘ ʟʝʨʥʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʥʘ ʩʧʠʨʪ [7,8]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʧʰʝʥʠʮʘ, 

ʧʦ ʢʘʯʝʩʪʚʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 4 ʢʣʘʩʩʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 9353-2016 çʇʰʝʥʠʮʘ. ʊʝʭʥʠʯʝ-

ʩʢʠʝ ʫʩʣʦʚʠʷè. ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʝʣʴʥʦʝ ʟʝʨʥʦ ʧʰʝʥʠʮʳ, ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʧʳʪʥʳʭ ï ʟʝʨʥʦ ʩ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʴʶ ʦʯʠʩʪʢʠ ʤʝʪʦʜʦʤ ʧʠʣʠʥʛʘ. ɺʣʘʞʥʦʩʪʴ ʧʰʝʥʠʮʳ 

ʩʦʩʪʘʚʣʷʣʘ 13,2Ñ0,2% ʤʘʩʩ., ʩʦʨʥʦʩʪʴ 0,2% ʤʘʩʩ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʧʠʣʠʥʛʘ ʟʝʨʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʳʡ ʰʝʣʫʰʠʪʝʣʴ ʤʘʨ-

ʢʠ ʋʐɿ-1. ɹʳʣʦ ʧʦʣʫʯʝʥʦ ʜʚʘ ʦʙʨʘʟʮʘ ʦʯʠʱʝʥʥʦʡ ʧʰʝʥʠʮʳ ʩʦ ʩʪʝʧʝʥʴʶ ʫʜʘʣʝʥʠʷ ʚʥʝʰʥʠʭ 

ʦʙʦʣʦʯʝʢ (ʦʪʨʫʙʝʡ) 2,2% ʤʘʩʩ. (ʚʘʨʠʘʥʪ 1) ʠ 5,3% ʤʘʩʩ. (ʚʘʨʠʘʥʪ 2). ʅʘ ʨʠʩ. 1, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʬʦʪʦʛʨʘʬʠʠ ʟʝʨʥʘ ʜʦ ʠ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʠʣʠʥʛʦʤ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ 

ʚʣʠʷʥʠʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʚʥʝʰʥʠʡ ʚʠʜ ʩʘʤʠʭ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ. 

 
a 

 
b 

 
c 

 
d 

ʈʠʩʫʥʦʢ 1 ï ɺʣʠʷʥʠʝ ʧʠʣʠʥʛʘ: a ï ʠʩʭʦʜʥʦʝ ʟʝʨʥʦ; b ï ʟʝʨʥʦ ʧʦʩʣʝ ʧʠʣʠʥʛʘ, ʫʜʘʣʝʥʦ 2,2%  

ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ; c ï ʟʝʨʥʦ ʧʦʩʣʝ ʧʠʣʠʥʛʘ, ʫʜʘʣʝʥʦ 5,3% ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ;  

d ï ʚʥʝʰʥʠʡ ʚʠʜ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʥʦʡ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ ʟʝʨʥʘ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 

31683-2012 çɿʝʨʥʦʚʦʝ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ. ʄʝʪʦ-

ʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʩʙʨʘʞʠʚʘʝʤʳʭ ʫʛʣʝʚʦʜʦʚè. ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʦʙ-

ʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙ ʥʘ ʩʘʤʦʟʘʢʠʩʘʥʠʝ ʧʨʠ ʚʳʩʝʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙ-

ʨʘʟʮʦʚ ʥʘ ʩʪʝʨʠʣʴʥʦʝ ʩʫʩʣʦ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʦʡ ʧʨʠ 30  ʚ ʪʝʯʝʥʠʝ 48 ʯʘʩʦʚ. 

ʕʬʬʝʢʪ ʚʣʠʷʥʠʷ ʧʠʣʠʥʛʘ ʥʘ ʧʦʣʫʧʨʦʜʫʢʪʳ ʠ ʧʨʦʜʫʢʪʳ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʥʘ ʩʧʠʨʪ ʦʮʝʥʠ-

ʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʧʦʩʪʘʥʦʚʢʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʙʨʦʜʠʣʴʥʳʭ ʧʨʦʙ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʛʠʜʨʦ-

ʤʦʜʫʣʴ 1:2,5, ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ï 95% ʧʨʦʭʦʜʫ ʯʝʨʝʟ ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ ʷʯʝʡʢʠ 1 ʤʤ, ʬʝʨʤʝʥʪ-

ʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʙʣʘʜʘʶʱʠʡ Ŭ-ʘʤʠʣʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʜʦʟʠʨʦʚʢʝ 0,4 ʝʜ./ʛ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ 

ʠ ʦʙʣʘʜʘʶʱʠʡ ʢʩʠʣʘʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʜʦʟʠʨʦʚʢʝ 0,24 ʝʜ. ʂʉ/ʛ ʩʫʭʠʭ ʚʝʱʝʩʪʚ. ɿʘʤʝʩ ʚʳʜʝʨ-

ʞʠʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60  ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ.  

ʊʝʧʣʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 60-86  ʚ ʪʝʯʝʥʠʝ 180 ʤʠʥʫʪ. ʆʩʘʭʘ-

ʨʠʚʘʥʠʝ ʩʳʨʴʷ ʧʨʦʚʦʜʠʣʠ ʬʝʨʤʝʥʪʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʩʦʜʝʨʞʘʱʠʤ ʛʣʶʢʦʘʤʠʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʚ ʜʦʟʠʨʦʚʢʝ 9 ʝʜ. ɻʣʉ/ʪ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ ʧʨʠ 60  ʚ ʪʝʯʝʥʠʝ 45 ʤʠʥʫʪ. 

ɹʨʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʫʭʠʭ ʩʧʠʨʪʦʚʳʭ ʜʨʦʞʞʝʡ ʨʦʜʘ Saccharomyces 

cerevisiae (Angel Yeast Cʦ, P.R.C.) ʚ ʜʦʟʠʨʦʚʢʝ 0,5 ʛ/ʣ ʩʫʩʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 35Ñ1  ʚ ʪʝʯʝʥʠʝ 

72 ʯʘʩʦʚ. ʇʦ ʟʘʚʝʨʰʝʥʠʠ ʙʨʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʦʥʦʚ 

ʚʦʜʦʨʦʜʘ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʅ-ʤʝʪʨʘ SevenEasy pH ʩ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝ-

ʪʝʢʪʦʨʦʤ InLab Expert Pro pH (Mettler-Toledo GmbH, Switzerland); ʪʠʪʨʫʝʤʫʶ ʢʠʩʣʦʪʥʦʩʪʴ ï 

ʤʝʪʦʜʦʤ ʧʨʷʤʦʛʦ ʪʠʪʨʦʚʘʥʠʷ 0,1 ʅ ʨʘʩʪʚʦʨʦʤ NaOH ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʝʪʠʣʝʥʦʚʦʛʦ ʢʨʘʩʥʦʛʦ, 

ʛʨʘʜ.; ʦʙʲʝʤʥʫʶ ʜʦʣʶ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ï ʜʝʥʩʠʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠ-

ʯʝʩʢʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʝʡ Densimat-Alcomat (Gibertini 

Elettronica S.R.L., Italy), % ʦʙ.; ʤʘʩʩʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʥʝʩʙʨʦʞʝʥʥʳʭ ʫʛʣʝʚʦʜʦʚ ï ʢʦʣʦʨʠ-

ʤʝʪʨʠʯʝʩʢʠʤ ʘʥʪʨʦʥʦʚʳʤ ʤʝʪʦʜʦʤ ʧʨʠ ʧʦʤʦʱʠ ʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-3-ɿʆʄɿ (ʇʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çɿʆʄɿè, ʈʦʩʩʠʷ), ʛ/100 ʤʣ. 

ɺʷʟʢʦʩʪʴ ʧʦ ɹʨʫʢʬʠʣʴʜʫ ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʦʪʘʮʠʦʥʥʦʛʦ ʚʠʩ-

ʢʦʟʠʤʝʪʨʘ Rotavisc lo-vi (IKA -Werke GmbH & Co. KG, Germany) ʥʘ ʰʧʠʥʜʝʣʝ Sp-1 (ʩʪʘʥʜʘʨʪ-

ʥʳʡ ʥʘʙʦʨ ʰʧʠʥʜʝʣʝʡ), ʧʨʠ ʩʢʦʨʦʩʪʠ 10 ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ ʚ ʪʝʯʝʥʠʝ 60 ʩʝʢʫʥʜ, ʪʝʢʫʯʝʩʪʴ ʧʦ 

ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʩʫʙʩʪʨʘʪʘ ʯʝʨʝʟ ʩʪʝʢʣʷʥʥʫʶ ʪʨʫʙʢʫ ʜʠʘʤʝʪʨʦʤ 6 ʤʤ ʠ ʜʣʠʥʦʡ 100 ʤʤ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ, ʨʘʩʩʯʠʪʳʚʘʷ ʩʨʝʜ-

ʥʝʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʥʝ ʤʝʥʝʝ ʯʝʤ ʠʟ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʝʡ ʠ ʠʭ ʩʨʝʜʥʝʢʚʘʜʨʘ-

ʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʋʩʣʦʚʥʘʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʠʩʭʦʜʥʦʡ ʧʰʝʥʠʮʳ ʩʦʩʪʘʚʠʣʘ 

58,21Ñ0,06% ʤʘʩʩ. ʇʦʩʣʝ ʫʜʘʣʝʥʠʷ 2,2% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʩʦʩʪʘʚʠʣʘ ï 

58,33Ñ0,04% ʤʘʩʩ. ʋʜʘʣʝʥʠʝ 5,3% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʚʳʰʝʥʠʶ ʢʨʘʭ-

ʤʘʣʠʩʪʦʩʪʠ ʜʦ ʫʨʦʚʥʷ 58,41Ñ0,07% ʤʘʩʩ. ʕʬʬʝʢʪ ʧʦʚʳʰʝʥʠʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʠ, ʧʨʠ ʫʜʘʣʝʥʠʠ 

ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩʥʠʞʘʝʪ 

ʤʘʩʩʫ ʟʝʨʥʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝ ʫʜʘʣʷʝʪ ʢʨʘʭʤʘʣʠʩʪʫʶ ʯʘʩʪʴ ʟʝʨʥʘ, ʪʝʤ ʩʘʤʳʤ ʢʦʥʮʝʥʪʨʠʨʫʷ 

ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʝʜʠʥʠʮʝ ʤʘʩʩʳ.  

ʇʨʠ ʫʜʘʣʝʥʠʠ 5,3% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʧʦʪʝʨʠ ʢʨʘʭʤʘʣʘ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʙʦʣʝʝ 

0,12% ʤʘʩʩ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʚ ʨʘʤʢʘʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʧʠʨʪʘ. ʋʩʣʦʚʥʘʷ ʢʨʘʭʤʘʣʠʩʪʦʩʪʴ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 1,5% ʤʘʩʩ. 

ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʚʷʟʢʦʩʪʴ ʩʨʝʜʳ. ɽʝ ʩʥʠʞʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʜʥʦ-ʪʝʧʣʦʚʦʡ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʫʧʨʦʱʝʥʠʶ ʧʨʦʪʝʢʘʥʠʷ ʙʠʦʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʥʠʞʝ-

ʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʥʘ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʠ ʧʝʨʝʢʘʯʠʚʘʥʠʝ ʩʨʝʜʳ ʤʝʞʜʫ ʪʝʭʥʦʣʦ-
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ʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɿʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʩʨʝʜʳ, ʩ ʛʠʜʨʦʤʦʜʫʣʝʤ 1:2,5, ʦʪ ʥʘʣʠʯʠʷ ʟʝʨʥʦ-

ʚʳʭ ʦʙʦʣʦʯʝʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. ʀʟʤʝʨʝʥʠʝ ʚʷʟʢʦʩʪʠ ʩʨʝʜʳ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦ-

ʚʦʡ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʘʞʜʳʝ 60 ʤʠʥʫʪ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʠʤʳʭ ʩʫʭʠʭ ʚʝ-

ʱʝʩʪʚ ʧʨʠ ʵʪʦ ʩʦʩʪʘʚʣʷʣʘ ʧʦʨʷʜʢʘ 22,5Ñ0,3%. 
  

ʊʘʙʣʠʮʘ 1 ï ɺʣʠʷʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʚʷʟʢʦʩʪʴ ʟʘʤʝʩʘ 

ɺʘʨʠʘʥʪ 
ɼʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ ʤʇʘĿʩ 

0 ʤʠʥ 60 ʤʠʥ 120 ʤʠʥ 180 ʤʠʥ 

ʇʰʝʥʠʮʘ ʠʩʭʦʜʥʘʷ 594±12 1 001±24 856±16 821±21 

ʇʰʝʥʠʮʘ ʦʯʠʱʝʥʥʘʷ, ʚʘʨʠʘʥʪ 1 561±9 912±18 668±11 652±19 

ʇʰʝʥʠʮʘ ʦʯʠʱʝʥʥʘʷ, ʚʘʨʠʘʥʪ 2 498±16 785±33 634±14 615±11 
  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʙʣʘʛʦʧʨʠʷʪ-

ʥʦ ʚʣʠʷʝʪ ʥʘ ʧʦʢʘʟʘʪʝʣʴ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʷʟʢʦʩʪʠ, ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʚʦʜʥʦ-ʪʝʧʣʦʚʦʡ ʠ ʬʝʨʤʝʥʪʘ-

ʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʪʘʢ ʠ ʧʦ ʝʛʦ ʟʘʚʝʨʰʝʥʠʶ. ʋʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʚ ʢʦʣʠʯʝʩʪʚʝ 

2,2% ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʥʘ 21%, ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʋʜʘʣʝʥʠʝ 5,3% 

ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʧʦʢʘʟʳʚʘʝʪ ʝʱʝ ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʷʟʢʦʩʪʴ ʥʘ 25,5% 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʦʢʘʟʳʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠ-

ʤʝʥʝʥʠʷ ʧʠʣʠʥʛʘ ʟʝʨʥʘ, ʚ ʨʘʤʢʘʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʠʣʠʥʛʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʜʘʣʝʥʠʝ ʚʥʝʰʥʠʭ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ. ɺʤʝʩʪʝ ʩ 

ʥʠʤʠ ʫʜʘʣʷʝʪʩʷ ʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʯʪʦ ʜʦʣʞʥʦ ʦʢʘʟʘʪʴ ʵʬʬʝʢʪ ʥʘ ʤʠʢ-

ʨʦʙʠʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʨʠʩ. 2, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘ-

ʪʳ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙ ʥʘ ʩʘʤʦʟʘʢʠʩʘʥʠʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚʣʠʷʥʠʝ ʧʠʣʣʠʥʛʘ ʟʝʨʥʘ ʥʘ ʤʠʢʨʦ-

ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ ʟʘʤʝʩʘ. ʊʘʢ, ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʠʩʭʦʜʥʦʤ ʟʝʨʥʝ ʠ 

ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ 

ʢʠʩʣʦʪʥʦʩʪʠ ʚ ʚʘʨʠʘʥʪʘʭ ʟʝʨʥʘ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʧʠʣʣʠʥʛʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʠʣʠʥʛʘ ʚ ʢʘʯʝʩʪʚʝ ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʤʠʢ-

ʨʦʧʨʠʤʝʩʝʡ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʦʪʝʢʘʥʠʶ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʤʠʢʨʦʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

 

  

ʈʠʩʫʥʦʢ 2 ï ʅʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʨʦʙ 
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ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʣʘʙʦ-

ʨʘʪʦʨʥʦʝ ʩʙʨʘʞʠʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣ. 2.  
 

ʊʘʙʣʠʮʘ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʟʨʝʣʦʡ ʙʨʘʞʢʠ ʠ ʙʘʨʜʳ 

ʇʘʨʘʤʝʪʨʳ ʇʦʢʘʟʘʪʝʣʠ 

ʉʳʨʴʝ 
ʇʰʝʥʠʮʘ 

ʠʩʭʦʜʥʘʷ 

ʇʰʝʥʠʮʘ ʦʯʠʱʝʥʥʘʷ, 

ʚʘʨʠʘʥʪ 1 

ʇʰʝʥʠʮʘ ʦʯʠʱʝʥʥʘʷ, 

ʚʘʨʠʘʥʪ 2 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ 0,74±0,05 0,43±0,4 0,42±0,5 

pH 4,02±0,11 4,37±0,09 4,42±0,08 

ʄʘʩʩʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʩʙʨʦʞʝʥʥʳʭ ʫʛʣʝ-

ʚʦʜʦʚ, ʛ/100 ʩʤ3 1,12±0,03 0,87±0,02 0,77±0,02 

ʅʝʨʘʩʪʚʦʨʝʥʥʳʡ ʢʨʘʭʤʘʣ, ʛ/100ʩʤ3 0,17±0,04 0,13±0,03 0,10±0,01 

ʆʙʲʝʤʥʘʷ ʜʦʣʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ, % ʦʙ. 11,66±0,11 11,80±0,10 11,88±0,13 

ɺʳʭʦʜ ʩʧʠʨʪʘ, ʜʘʣ/ʪ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ 66,12±0,07 66,31±0,06 66,35±0,08 
 

ɸʥʘʣʠʟ ʙʨʦʜʠʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʝ ʧʠʣʠʥʛʘ, ʙʨʦʞʝʥʠʝ 

ʧʨʦʭʦʜʠʪ ʩ ʤʝʥʴʰʝʡ ʜʦʣʝʡ ʥʘʨʘʩʪʘʥʠʷ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʤʝʥʴʰʝʤ ʚʣʠʷ-

ʥʠʠ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʩʨʝʜʝ. ʉ ʵʪʠʤ ʞʝ ʬʘʢʪʦʨʦʤ ʩʚʷʟʘʥʦ ʠ ʨʘʟ-

ʣʠʯʠʝ ʧʦʢʘʟʘʪʝʣʷ ʨʅ, ʢʦʪʦʨʳʡ ʥʘ 7-8% ʚʳʰʝ, ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʣʠʥʛʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʙʨʦʞʝʥʠʷ, ʚ ʚʘʨʠʘʥʪʘʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʠʣʠʥʛʘ, ʫʛʣʝʚʦʜʳ 

ʩʳʨʴʷ ʙʳʣʠ ʫʩʚʦʝʥʳ ʣʫʯʰʝ ʥʘ 23-33%, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʦʙʲʝʤʥʘʷ ʜʦʣʷ ʵʪʠʣʦʚʦʛʦ ʩʧʠʨʪʘ ʩʦʩʪʘ-

ʚʠʣʘ ʜʦ 11,88% ʦʙ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʩʧʠʨʪʘ ʥʘ 0,23 ʜʘʣ/ʪ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

 ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʧʠʣʠʥʛʘ. ʇʨʠ ʵʪʦʤ, ʫʜʘʣʝʥʠʝ 5,3% ʤʘʩʩ. ʟʝʨʥʦʚʳʭ 

ʦʙʦʣʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʚʷʟʢʦʩʪʠ ʥʘ 25,5%. ʋʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ ʧʨʦʙ ʥʘ ʩʘʤʦʟʘʢʠʩʘʥʠʝ 

ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʚʘʨʠʘʥʪʳ, ʛʜʝ ʙʳʣʠ ʫʜʘʣʝʥʳ ʟʝʨʥʦʚʳʝ ʦʙʦʣʦʯʢʠ ʧʦʢʘʟʳʚʘʶʪ 

ʜʦʧʫʩʪʠʤʦʝ ʥʘʨʘʩʪʘʥʠʝ ʪʠʪʨʫʝʤʦʡ ʢʠʩʣʦʪʥʦʩʪʠ ʜʘʞʝ ʥʘ 48 ʯʘʩʘʭ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳ-

ʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ ʠʤʝʥʥʦ ʚʦ ʬʨʘʢʮʠʠ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ, ʫʜʘʣʝ-

ʥʠʝ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ. 

ʋʜʘʣʝʥʠʝ ʟʝʨʥʦʚʳʭ ʦʙʦʣʦʯʝʢ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʙʨʦʜʠʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 

ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚ ʚʳʭʦʜ ʩʧʠʨʪʘ ʥʘ 0,23 ʜʘʣ/ʪ ʫʩʣʦʚʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ɼʘʥʥʳʡ ʧʨʠʝʤ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʭʝʤ ʨʘʟʚʘʨʠʚʘʥʠʷ [9]. 
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ʇʈʀʄɽʅɽʅʀɽ ʇʈɽɹʀʆʊʀʂʆɺ ɼʃʗ ʈɸʉʐʀʈɽʅʀʗ ʃʀʅɽʁʂʀ  

ʉɸʍɸʈʉʆɼɽʈɾɸʑʀʍ ʇʈʆɼʋʂʊʆɺ 
 

ʉʦʙʦʣʝʚʘ ɽ.ɸ.1,2, ʄʠʪʨʦʰʠʥʘ ɼ.ʇ.1, ʉʣʘʚʷʥʩʢʠʡ ɸ.ɸ.1, ɻʨʠʙʢʦʚʘ ɺ.ɸ.1,  

ʑʠʪʦʚʘ ʊ.ɸ.3 
 

1ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʠʤʝʥʠ ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʝʨʚʳʡ ʢʘʟʘʯʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
2ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ  

ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
3ʌɻɹʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè 

 

ɸʥʥʦʪʘʮʠʷ. ɿʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʛʦ ʧʠʪʘʥʠʝʤ. 

ʇʦʵʪʦʤʫ ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʠ ʥʘʮʝʣʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʙʝʟ-

ʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʝʪʩʷ ʧʨʦʜʫʢʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʛʦ ʩʧʨʦʩʘ ʥʘ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʦʛʘʱʝʥʠʶ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʙʝʣʦʛʦ ʩʘʭʘʨʘ, ʨʘʟʣʠʯʥʳʤʠ ʥʫʪʨʠʝʥʪʘʤʠ. ʇʦ-

ʵʪʦʤʫ ʧʦʠʩʢ ʠ ʧʦʜʙʦʨ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʳʨʴʷ ï ʦʜʥʘ ʠʟ ʦʧʨʝʜʝʣʷʶʱʠʭ ʟʘʜʘʯ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦ-

ʜʫʢʮʠʠ. ʂ ʧʦʜʦʙʥʳʤ ʚʠʜʘʤ ʩʳʨʴʷ ʤʦʞʝʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʦʪʥʝʩʝʥ ʠʥʫʣʠʥ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʣʫʯʰʝʥʠʶ ʧʨʦʮʝʩʩʦʚ ʧʠʱʝʚʘʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʧʦʣʝʟʝʥ ʜʣʷ ʤʠʢʨʦʙʠʦʪʳ ʝʛʦ ʢʠʰʝʯʥʠʢʘ. ʕʪʦ 

ʜʝʣʘʝʪ ʝʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʦʣʝʟʥʦʡ ʜʦʙʘʚʢʦʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʠʥʫʣʠʥʘ ʚ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ, ʚʢʣʶʯʘʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʦʙʦʛʘ-

ʱʝʥʥʳʭ ʠʥʫʣʠʥʦʤ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʉʧʦʩʦʙ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʪʝʭ-
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ʥʦʣʦʛʠʠ ʟʘʱʠʱʝʥ ʧʘʪʝʥʪʦʤ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ (RU  ̄2845558). ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʣʠʥʝʡʢʠ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʳʡ ʩʘʭʘʨ, ʠʥʫʣʠʥ, ʦʣʠʛʦʬʨʫʢʪʦʟʘ, ʧʨʝʙʠʦʪʠʢ, ʧʯʝʣʠʥʳʡ ʤʸʜ, ʩʘ-

ʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ, ʢʘʚʠʪʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, 

ʦʙʦʛʘʱʝʥʠʝ, ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ. 
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Abstract. Human health is largely determined by nutrition. Therefore, the Russian food in-

dustry is focused on producing high-quality and safe foods, with particular attention paid to func-

tional foods. Given the growing demand for this category of food products, improving technological 

approaches to enriching traditional foods, particularly white sugar, with various nutrients is a press-

ing issue. Therefore, the search for and selection of promising domestic raw materials is a key focus 

for the Russian food industry, with an emphasis on developing appropriate products. Inulin, for ex-

ample, is one such raw material. It improves human digestion and is beneficial for the intestinal mi-

crobiota, making it a versatile, beneficial additive in the development of functional foods. Research 

has examined the potential use of inulin in the food industry, including the production of sugar-

containing products fortified with inulin, and a corresponding technology has been developed. The 

method for implementing this technology is protected by an invention patent (RU No. 2845558). 

Conducted studies have confirmed its effectiveness for expanding the range of sugar-containing 

products, including those with functional purposes. 

Keywords: white sugar, inulin, oligofructose, prebiotic, honey, sugar-containing product, 

cavitation technology, functional foods, fortification, nutritional value. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʘʟʚʠʪʠʷ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʉʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʧʨʠʥʷʪʘ ʜʦ 2030 ʛʦʜʘ) [1], ʦʜʥʦʡ ʠʟ ʛʣʘʚ-

ʥʳʭ ʟʘʜʘʯ ʧʠʱʝʚʦʡ ʠʥʜʫʩʪʨʠʠ ʥʘ ʵʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʦʙʦ-

ʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʇʨʠʯʝʤ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʝʥʦ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʩʦʚʨʝʤʝʥ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʦʜʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ [2]. ɺ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 52349-2005 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʦʩʪʘʚʝ ʧʠʱʝʚʦʛʦ ʨʘʮʠʦʥʘ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʟʜʦ-

ʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʪʘʥʠʝʤ. ʇʨʠ 

ʵʪʦʤ ʜʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʚ ʠʭ ʩʦʩʪʘʚʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘʮʝʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʝʯʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʵʬʬʝʢʪʘ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʟʘ ʩʯʝʪ ʩʘʤʦʛʦ ʬʘʢʪʘ ʥʘʣʠʯʠʷ ʚ ʠʭ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʦ-
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ʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʢ 

ʧʦʜʦʙʥʳʤ ʠʥʛʨʝʜʠʝʥʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʙʣʘʜʘ-

ʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʨʠ ʝʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʫʧʦ-

ʪʨʝʙʣʝʥʠʠ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʪ 10 ʜʦ 50% ʦʪ ʩʫʪʦʯʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙ-

ʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʦʛʘʱʝʥʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʝ ʧʨʦʜʫʢʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʜʦʙʘʚʣʝʥʠʝʤ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʢ ʪʨʘʜʠʮʠʦʥʥʳʤ ʧʠʱʝʚʳʤ ʧʨʦʜʫʢʪʘʤ.  

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʦʙʦʛʘʱʝʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ 

ʧʠʪʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʭ ʩʦʟʜʘʥʠʷ. ʊʘʢ, ʜʣʷ ʦʙʦʛʘʱʝʥʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʙʷʟʘʪʝʣʴʥʦ ʚʥʝʩʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʩʦʩʪʘʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠ-

ʪʘʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʙʷʟʘʪʝʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʩʭʦʜʥʦʡ ʨʝʮʝʧʪʫʨʳ ʧʨʦʜʫʢʪʘ 

ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʚ ʥʝʛʦ ʠʟʚʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʚ ʥʝʤ ʦʪ-

ʩʫʪʩʪʚʫʶʪ ʠʣʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢ-

ʪʳ ʥʝ ʠʤʝʶʪ ʩʪʨʦʛʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʚ ʠʭ ʩʦʩʪʘʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʥʛʨʝ-

ʜʠʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʥʘʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʘ. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʜʘʥʥʘʷ ʧʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʊʘʢ, ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʱʝʝ ʦʟʜʦʨʦʚʣʝʥʠʝ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ, ʪʦʛʜʘ ʢʘʢ ʦʙʦʛʘʱʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʙʦʣʝʝ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʝ 

ʟʘʜʘʯʠ, ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʜʝʬʠʮʠʪʘ ʨʘʟʣʠʯʥʳʭ ʥʫʪʨʠʝʥʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʶʜʠ, ʫʜʝʣʷʷ ʚʥʠʤʘʥʠʝ ʟʜʦʨʦʚʴʶ, ʦʪʜʘʶʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʥʘʪʫʨʘʣʴ-

ʥʳʤ ʧʨʦʜʫʢʪʘʤ ʧʠʪʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʦʙʣʘʜʘʶʱʠʤ ʨʘʟʣʠʯʥʳʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʠʪʘʥʠʝʤ, ʦʩʪʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʨʘʩʩʪʨʦʡʩʪʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʦʛʘʱʝʥʠʝ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʧʨʝʙʠʦʪʠʢʘʤʠ ï ʚʝʱʝʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ.  

ɹʝʣʳʡ ʩʘʭʘʨ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʯʠʩʪʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʩʘʭʘʨʦʟʫ. 

ɽʛʦ ʩʣʘʜʢʠʡ ʚʢʫʩ ʠ ʙʳʩʪʨʘʷ ʫʩʚʘʠʚʘʝʤʦʩʪʴ ʦʨʛʘʥʠʟʤʦʤ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦ-

ʩʪʠ ʩʘʭʘʨʘ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ [3]. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʦʥ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʙʳʩʪʨʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʤʝʪʘʙʦʣʠʟʤʘ ʨʘʩʱʝʧʣʷʝʪʩʷ 

ʜʦ ʛʣʶʢʦʟʳ ï ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʫʩʚʦʝʥʠʷ ʫʛʣʝʚʦʜʦʚ ʦʨʛʘʥʠʟʤʦʤ ʯʝʣʦʚʝʢʘ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʩʘʭʘʨ ʚ ʚʠʜʝ ʛʣʶʢʦʟʳ ʧʦʜʜʝʨʞʠʚʘʝʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʢʣʝʪʦʢ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ. ʂʘʢ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʩʘʭʘʨ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʣʶʜʝʡ ʫʤʩʪʚʝʥʥʦʛʦ ʪʨʫʜʘ ʠʣʠ ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʠʟʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ. ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʪʨʝʙʣʝʥʠʝ ʩʘʭʘʨʘ ʧʨʝʚʳʰʘʝʪ ʵʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚ ʜʚʘ-ʪʨʠ 

ʨʘʟʘ, ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʢʦʥʬʣʠʢʪʘ ʤʝʞʜʫ ʧʨʦ-

ʠʟʚʦʜʠʪʝʣʷʤʠ ʩʘʭʘʨʘ ʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʟʘ ʥʦʨʤʫ ʧʦʪʨʝʙʣʝʥʠʷ ʩʘ-

ʭʘʨʘ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 10% ʢʘʣʦʨʠʡʥʦʩʪʠ ʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. ʉ ʫʯʝʪʦʤ ʚʩʝʭ ʫʧʦ-

ʪʨʝʙʣʷʝʤʳʭ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʦʥʘ ʚ ʩʫʪʢʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 60-65 ʛ. 

ʉʘʭʘʨʦʟʘ, ʧʨʠ ʝʝ ʧʨʦʤʳʰʣʝʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʨʷʜ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘ-

ʪʝʣʝʤ, ʚʣʘʛʦʫʜʝʨʞʠʚʘʶʱʠʤ ʘʛʝʥʪʦʤ ʠʣʠ ʥʘʪʫʨʘʣʴʥʳʤ ʢʦʥʩʝʨʚʘʥʪʦʤ. ʆʩʦʙʝʥʥʦ ʟʥʘʯʠʤʫʶ 

ʨʦʣʴ ʩʘʭʘʨ ʠʛʨʘʝʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʫʯʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. ʇʦʤʠʤʦ 

ʧʨʠʜʘʥʠʷ ʵʪʠʤ ʧʨʦʜʫʢʪʘʤ ʩʣʘʜʢʦʛʦ ʚʢʫʩʘ, ʦʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʟʦʣʦʪʠʩʪʦʡ ʢʦ-

ʨʦʯʢʠ ʭʣʝʙʦʙʫʣʦʯʥʳʤ ʠʟʜʝʣʠʷʤ (ʚ ʩʣʝʜʩʪʚʠʠ ʨʝʘʢʮʠʠ ʄʘʡʷʨʘ ʠʣʠ ʢʘʨʘʤʝʣʠʟʘʮʠʠ), ʫʣʫʯʰʝ-

ʥʠʠ ʩʪʨʫʢʪʫʨʳ ʪʝʩʪʘ ʠ ʢʨʝʤʦʚ. ʅʠʟʢʘʷ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴ ʩʘʭʘʨʦʟʳ ʜʝʣʘʝʪ ʝʝ ʠʜʝʘʣʴʥʳʤ ʢʦʤ-
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ʧʦʥʝʥʪʦʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʩʫʭʠʭ ʩʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʦʥʘ ʩʣʫʞʠʪ ʩʳʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ [4]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʩʘʭʘʨʦʟʳ ʚ ʧʠʪʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʡ ʩʘʭʘʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ 

ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʦʨʪʦʚ ʩʘʭʘʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʵʪʦʛʦ 

ʘʩʩʦʨʪʠʤʝʥʪʘ [2]. 

ʐʠʨʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʩʘʭʘʨʘ ʚ ʨʘʮʠʦʥʝ ʯʝʣʦʚʝʢʘ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʦʜʫʢʪʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢ-

ʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʧʠʱʝʚʦʡ 

ʮʝʥʥʦʩʪʠ. 

ɺ ʜʝʡʩʪʚʫʶʱʝʤ ɻʆʉʊ P 540059-2010 çʇʨʦʜʫʢʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʠʱʝʚʳʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ. ʀʥʛʨʝʜʠʝʥʪʳ ʧʠʱʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷè 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʧʨʦ-

ʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ʉʨʝʜʠ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚʳʜʝʣʷʝʪʩʷ ʢʣʘʩʩ ʚʝ-

ʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʵʬʬʝʢʪʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʚ 

ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʧʨʝʙʠʦʪʠʢʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʜʦʢʫʤʝʥʪʫ ʧʨʝʙʠʦʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʷ-

ʜʫ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ʢʠʰʝʯʥʠʢʘ: ʧʦʜʜʝʨʞʠʚʘʶʪ ʠ ʫʣʫʯʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʩʣʠʟʠʩʪʦʡ ʦʙʦ-

ʣʦʯʢʠ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ; ʧʦʚʳʰʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ ʢ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ; ʢʦʥʪʨʦʣʠʨʫʶʪ ʩʚʦʡʩʪʚʘ ʢʠʰʝʯʥʦʡ ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʪʢʘʥʠ; ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʙʨʘ-

ʟʦʚʘʥʠʝ ʢʦʨʦʪʢʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ; ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʬʣʦʨʳ 

ʢʠʰʝʯʥʠʢʘ ʠ ʫʣʫʯʰʘʶʪ ʩʦʩʪʦʷʥʠʝ ʝʛʦ ʠʤʤʫʥʠʪʝʪʘ ʠ ʜʨ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 56201-2014 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ. ʄʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʬʠʜʦʛʝʥʥʳʭ ʩʚʦʡʩʪʚè. ʇʨʝʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʧʝ-

ʨʝʚʘʨʠʚʘʝʤʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʠ. ʆʥʠ ʠʟʙʠʨʘʪʝʣʴʥʦ ʩʪʠʤʫʣʠʨʫʶʪ ʨʦʩʪ ʠ (ʠʣʠ) ʙʠʦʣʦʛʠʯʝ-

ʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʢʠʰʝʯʥʠʢʘ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʝʝ ʥʦʨʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʠʱʝʚʳʭ ʧʨʝʙʠʦʪʠʢʦʚ ʧʨʠʚʦʜʠʪʩʷ ʚ ɻʆʉʊ ʈ 57079-2016 çɹʠʦʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʧʨʝ-

ʙʠʦʪʠʢʠ ʷʚʣʷʶʪʩʷ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʤʠ ʧʠʱʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʆʥʠ ʥʝ ʚʩʘʩʳʚʘʶʪʩʷ ʚ 

ʪʦʥʢʦʤ ʢʠʰʝʯʥʠʢʝ, ʦʜʥʘʢʦ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʨʝʜʫ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʘ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ.  

ʇʨʝʙʠʦʪʠʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʠʰʝʯʥʠʢʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʠʱʝʚʘʨʝʥʠʷ ʠ ʜʨʫʛʠʤʠ ʭʨʦʥʠʯʝʩʢʠʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʩʪʨʝʩʩʦʤ, ʥʝʨʝʛʫʣʷʨʥʳʤ ʧʠʪʘʥʠʝʤ, ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʥʝʢʘʯʝ-

ʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʨʠʝʤʦʤ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʥʝ ʪʦʣʴʢʦ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʝʙʠʦ-

ʪʠʢʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʝʙʠʦʪʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʧʨʦʬʠʣʘʢʪʠʢʫ ʟʘʙʦʣʝʚʘʥʠʡ ʢʠʰʝʯʥʠʢʘ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʝʤ [5].  

ʇʨʝʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʳʨʴʷ, 

ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʚʝʩʦʤʳʤ ʬʘʢʪʦʨʦʤ, ʧʨʝʜ-

ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʧʠʱʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʢ ʧʨʝʙʠʦʪʠʢʘʤ, ʷʚʣʷʝʪʩʷ 

ʠʭ ʭʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʭʠʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚʝʱʝʩʪʚ ʦʙʫ-

ʩʣʘʚʣʠʚʘʝʪ ʪʘʢʠʝ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʢ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʬʝʨʤʝʥʪʘʪʠʚʥʦʤʫ ʛʠʜʨʦ-

ʣʠʟʫ ʚ ʚʝʨʭʥʠʭ ʦʪʜʝʣʘʭ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ (ɾʂʊ), ʘ ʪʘʢʞʝ ʠʟʙʠʨʘʪʝʣʴʥʫʶ ʬʝʨ-

ʤʝʥʪʠʨʫʝʤʦʩʪʴ ʘʥʘʵʨʦʙʥʦʡ ʤʠʢʨʦʙʠʦʪʦʡ ʪʦʣʩʪʦʡ ʢʠʰʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʠʬʠʜʦ- ʠ ʣʘʢ-
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ʪʦʙʘʢʪʝʨʠʷʤʠ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 52349ï2005 çʇʨʦʜʫʢʪʳ ʧʠʱʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷè, ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʧʨʝʙʠʦʪʠʢʦʚ ʷʚʣʷʶʪʩʷ ʜʠ- ʠ ʪʨʠʩʘʭʘʨʠ-

ʜʳ, ʦʣʠʛʦ- ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʤʥʦʛʦʘʪʦʤʥʳʝ ʩʧʠʨʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʧʝʧʪʠʜʳ, ʬʝʨʤʝʥʪʳ, ʦʨ-

ʛʘʥʠʯʝʩʢʠʝ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʠ ʥʝʥʘʩʳʱʝʥʥʳʝ ʚʳʩʰʠʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ, 

ʧʦʣʝʟʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʤʠʢʨʦʙʥʳʝ ʵʢʩʪʨʘʢʪʳ ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʠʩʪʠʥʥʳʤʠ ʧʨʝʙʠʦʪʠʢʘʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʧʨʝ-

ʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʧʝʨʝʚʘʨʠʚʘʝʤʳʝ ʦʣʠʛʦʩʘʭʘʨʠʜʳ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʜʣʷ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫʙʝʜʠʪʝʣʴʥʘʷ ʜʦʢʘʟʘʪʝʣʴʥʘʷ ʙʘʟʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʘʷ ʩʝʣʝʢʪʠʚʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʦʩʪʘ ʠ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʝʟʥʦʡ ʤʠʢʨʦʙʠʦʪʳ. 

ʇʨʠ ʵʪʦʤ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘ 

ʫʛʣʝʚʦʜʥʦʡ ʧʨʠʨʦʜʳ, ʥʘʧʨʠʤʝʨ, ʬʨʫʢʪʘʥʳ (ʠʥʫʣʠʥ ʠ ʬʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ ï ʌʆʉ), ʛʘʣʘʢ-

ʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ɻʆʉ), ʣʘʢʪʫʣʦʟʘ ʠ ʜʨ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʩʧʝʢʪʨ ʙʠʬʠʜʦʛʝʥʥʳʭ ʫʛʣʝʚʦʜʦʚ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʰʠʨʝ ʠ ʚʢʣʶʯʘʝʪ ʩʦʝʚʳʝ, ʢʩʠʣʦ-, ʠʟʦʤʘʣʴʪʦ-, ʧʝʢʪʦ- ʠ ʤʘʥʥʘʥʦʣʠʛʦʩʘʭʘʨʠʜʳ. ʆʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʜʣʠʥʝ ʮʝʧʠ, ʪʠʧʫ ʛʣʠʢʦʟʠʜʥʳʭ ʩʚʷʟʝʡ ʠ ʩʪʝʧʝʥʠ ʨʘʟʚʝʪʚʣʸʥʥʦʩʪʠ. ɺ ʧʝʨʝʯʝʥʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʝʙʠʦʪʠʢʦʚ ʪʘʢʞʝ ʚʢʣʶʯʘʶʪ ʨʘʩʪʚʦʨʠʤʳʝ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ (ʧʝʢʪʠʥ, ʛʫʘ-

ʨʦʚʘʷ ʠ ʢʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʠ), ʨʝʟʠʩʪʝʥʪʥʳʡ ʢʨʘʭʤʘʣ ʠ ʜʘʞʝ ʧʦʣʠʬʝʥʦʣʳ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʩʪʝ-

ʧʝʥʴ ʠʭ ʠʟʫʯʝʥʥʦʩʪʠ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʵʬʬʝʢʪʘ ʠ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʠʢʨʦʙʠʦ-

ʤʦʤ ʝʱʝ ʜʦ ʢʦʥʮʘ ʥʝ ʦʙʦʩʥʦʚʘʥʘ [5,6]. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʝʙʠʦʪʠʢʦʚ ʟʘʥʠʤʘʶʪ ʬʨʫʢ-

ʪʘʥʳ ï ʥʝʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʠʝ ʧʦʣʠʩʘʭʘʨʠʜʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʣʠʥʝʡʥʳʭ ʠʣʠ ʨʘʟʚʝʪʚʣʸʥʥʳʭ ʮʝ-

ʧʝʡ D-ʬʨʫʢʪʦʟʳ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʥʫʣʠʥ (C6H10O5)n. 

ʄʦʣʝʢʫʣʳ ʤʦʥʦʤʝʨʦʚ ʠʥʫʣʠʥʘ, D-ʬʨʫʢʪʦʟʳ, ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ɓ-(2Ÿ1)-

ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʘ ʮʝʧʴ ʦʙʳʯʥʦ ʟʘʚʝʨʰʘʝʪʩʷ ʦʩʪʘʪʢʦʤ D-ʛʣʶʢʦʟʳ, ʩʦʝʜʠʥʝʥʥʳʤ ʩ 

ʟʚʝʥʦʤ ʬʨʫʢʪʦʟʳ Ŭ-(1Ÿ2)-ʩʚʷʟʴʶ. ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʠʥʫʣʠʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5000 ʜʦ  

6000 ʛ/ʤʦʣʴ [7]. ʉʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʜʘʥʥʦʛʦ ʧʦʣʠʬʨʫʢʪʦʟʘʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʬʦʨʤʫʣʘ ʠʥʫʣʠʥʘ [7]  
  

ʇʦʨʦʰʦʢ ʠʥʫʣʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʤʦʨʬʥʳʡ ʧʨʦʜʫʢʪ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩʦ ʩʣʘʜʢʠʤ ʚʢʫ-

ʩʦʤ. ɽʛʦ ʚʢʫʩʦʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10% ʦʪ ʩʣʘʜʦʩʪʠ ʩʘʭʘʨʦʟʳ.  ʌʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʠʥʫʣʠʥʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʪʝʧʝʥʠ ʧʦʣʠʤʝʨʠʟʘʮʠʠ (DP): ʝʛʦ ʚʳʩʦʢʦ-

ʤʦʣʝʢʫʣʷʨʥʳʝ ʬʨʘʢʮʠʠ (DP>10) ʬʦʨʤʠʨʫʶʪ ʚʷʟʢʠʝ, ʢʨʝʤʦʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʧʨʠʤʝʥʷ-

ʶʪʩʷ ʢʘʢ ʠʤʠʪʘʪʦʨʳ ʞʠʨʘ ʠ ʩʪʘʙʠʣʠʟʘʪʦʨʳ ʪʝʢʩʪʫʨʳ ʚ ʤʦʣʦʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʧʨʦʜʫʢʪʘʭ. 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʬʨʘʢʮʠʠ (ʦʣʠʛʦʬʨʫʢʪʦʟʘ, DP=2ï10) ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʨʘʩʪʚʦʨʠʤʦ-

ʩʪʴʶ, ʩʣʘʜʦʩʪʴʶ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʩʘʭʘʨʘ. ɺʘʞʥʳʤ ʩʚʦʡ-

ʩʪʚʦʤ ʠʥʫʣʠʥʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʨʘʩʪʚʦʨʠʤʦʩʪʴ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʦʥ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʪʝʧʣʦʡ ʚʦʜʝ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʭʦʣʦʜʥʦʡ ʚʦʜʝ ʠ ʦʨʛʘ-
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ʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʛʣʠʮʝʨʠʥʘ ʠ ʩʧʠʨʪʦʚʳʭ ʩʨʝʜ. ʀʥʫʣʠʥ ʥʝ ʚʦʩʩʪʘ-

ʥʘʚʣʠʚʘʝʪ ʬʝʣʠʥʛʦʚʫ ʞʠʜʢʦʩʪʴ, ʥʝ ʜʘʝʪ ʦʢʨʘʰʠʚʘʥʠʝ ʩ ʨʘʩʪʚʦʨʦʤ ʡʦʜʘ. ɽʛʦ ʨʘʩʪʚʦʨʳ ʧʨʦʷʚ-

ʣʷʶʪ ʣʝʚʦʚʨʘʱʘʶʱʫʶ ʦʧʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʉʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠʥʫʣʠʥʘ ʚʘʨʴʠʨʫʝʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩʳʨʴʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʧʨʝʙʠʦʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʠʥʫʣʠʥʘ ʠʟ ʮʠʢʦʨʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 2 ʜʦ 60, ʘ ʠʥʫʣʠʥʘ 

ʠʟ ʪʦʧʠʥʘʤʙʫʨʘ ï ʚ ʜʠʘʧʘʟʦʥʝ 2ï50. ʇʨʠʯʝʤ ʢʦʥʝʯʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʧʦʩʦʙʘ 

ʵʢʩʪʨʘʢʮʠʠ ʩʳʨʴʷ [8]. 

ʀʥʫʣʠʥ ʷʚʣʷʝʪʩʷ ʟʘʧʘʩʥʳʤ ʧʦʣʠʩʘʭʘʨʠʜʦʤ ʨʘʩʪʝʥʠʡ, ʧʦʜʦʙʥʦ ʢʨʘʭʤʘʣʫ. ɺ ʈʦʩʩʠʠ 

ʛʣʘʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʫʣʠʥʘ ʩʯʠʪʘʶʪʩʷ ʪʦʧʠʥʘʤʙʫʨ ʠ ʮʠʢʦʨʠʡ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʵʪʦʪ ʧʦʣʠʩʘʭʘʨʠʜ ʩʦʜʝʨʞʠʪʩʷ ʚ ʟʝʨʥʘʭ ʷʯʤʝʥʷ ʠ ʨʞʠ, ʣʠʩʪʴʷʭ ʘʛʘʚʳ ʠ ʦʜʫʚʘʥʯʠʢʘ, ʢʦʨ-

ʥʷʭ ʣʦʧʫʭʘ ʠ ʷʢʦʥʘ, ʣʫʢʦʚʠʮʘʭ ʣʫʢʘ, ʯʝʩʥʦʢʘ ʠ ʜʨʫʛʠʭ ʨʘʩʪʝʥʠʷʭ. ʉʦʜʝʨʞʘʥʠʝ ʠʥʫʣʠʥʘ ʚ ʪʦ-

ʧʠʥʘʤʙʫʨʝ ʠ ʮʠʢʦʨʠʠ ʥʝʩʠʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʨʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 

ʠ ʩʦʩʪʘʚʘ ʧʦʯʚʳ ʚ 100 ʛʨʘʤʤʘʭ ʢʣʫʙʥʷ ʪʦʧʠʥʘʤʙʫʨʘ ʢʦʣʠʯʝʩʪʚʦ ʠʥʫʣʠʥʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 16 

ʜʦ 20%, ʘ ʚ ʢʦʨʥʝ ʮʠʢʦʨʠʷ ʦʪ 15 ʜʦ 20% [7,8]. 

ʀʥʫʣʠʥ ʥʝ ʫʩʚʘʠʚʘʝʪʩʷ ʧʠʱʝʚʘʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʯʝʣʦʚʝʢʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʧʨʝ-

ʙʠʦʪʠʢ, ʦʥ ʬʝʨʤʝʥʪʠʨʫʝʪʩʷ ʤʠʢʨʦʙʠʦʪʦʡ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʝʸ ʨʦʩʪʫ. ʄʥʦʛʦ-

ʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʠʥʫʣʠʥʘ, ʦʪʤʝʯʘʷ ʝʛʦ ʬʝʨʤʝʥʪʘʮʠʶ ʙʠʬʠʜʦʙʘʢʪʝʨʠʷʤʠ [7].  

ʀʥʫʣʠʥ ʦʪʥʦʩʷʪ ʢ ʥʠʟʢʦʢʘʣʦʨʠʡʥʳʤ ʧʠʱʝʚʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ. ɽʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ 

ʨʘʚʥʷʝʪʩʷ 1,0ï2,0 ʢʢʘʣ/ʛ, ʯʪʦ ʚʜʚʦʝ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʛʢʦʫʩʚʦʷʝʤʳʤʠ ʫʛʣʝʚʦʜʘʤʠ [8]. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʠʥʫʣʠʥ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʟʘʤʝʥʠʪʝʣʴ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʦʙ-

ʱʝʡ ʢʘʣʦʨʠʡʥʦʩʪʠ ʩʫʪʦʯʥʦʛʦ ʨʘʮʠʦʥʘ. 

ʈʘʩʪʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʠʥʫʣʠʥ, ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [4]. 

ʀʥʫʣʠʥ ʤʦʞʝʪ ʙʳʪʴ ʛʠʜʨʦʣʠʟʦʚʘʥ ʜʦ ʬʨʫʢʪʦʟʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʫʣʠʥʘʟʳ (ɓ-2, 1-ʬʨʫʢʪʘʥ-

ʬʨʫʢʪʘʥʦʛʠʜʨʦʣʘʟʘ). 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʥʫʣʠʥʘ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 2.  

ʀʥʫʣʠʥ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʦʙʘʚʣʷʷ, ʢʘʢ ʧʠʱʝʚʫʶ ʜʦʙʘʚʢʫ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʝ, ʩʘʭʘʨʠ-

ʩʪʳʝ ʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʝʛʦ ʫʥʠʢʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʥ ʤʦʞʝʪ ʚʳ-

ʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʧʨʝʙʠʦʪʠʢʘ, ʧʦʜʩʣʘʩʪʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʟʘʛʫʩʪʠʪʝʣʷ. ʀʥʫʣʠʥ ʪʘʢʞʝ ʥʘʭʦʜʠʪ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʥʠʪʝʣʷ ʞʠʨʘ ʚ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ. ʇʨʠ 

ʵʪʦʤ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʝʛʦ ʜʦʙʘʚʦʢ ʪʚʝʨʜʦʩʪʴ ʜʘʥʥʳʭ ʠʟʜʝʣʠʡ ʚʦʟʨʘʩʪʘʝʪ.  

ɻʠʜʨʦʣʠʟ ʠʥʫʣʠʥʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʠʶ ʬʨʫʢʪʦʟʥʦ-ʛʣʶʢʦʟʥʦʛʦ ʩʠʨʦʧʘ ʠ ʬʨʫʢʪʦ-

ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ. 

ʌʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ʌʆʉ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʨʦʜʥʳʝ ʧʨʝʙʠʦʪʠʢʠ ʢʣʘʩʩʘ ʦʣʠ-

ʛʦʩʘʭʘʨʠʜʦʚ. ʉʪʨʫʢʪʫʨʥʦ ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʮʝʧʦʯʝʢ ʬʨʫʢʪʦʟʳ, ʩʦʝʜʠʥʝʥʥʳʭ ɓ-(2Ÿ1) 

ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ, ʩ ʪʝʨʤʠʥʘʣʴʥʳʤ ʟʚʝʥʦʤ ʛʣʶʢʦʟʳʇʦʤʠʤʦ ʬʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ, ʢ 

ʦʣʠʛʦʩʘʭʘʨʠʜʘʤ, ʚʳʧʦʣʥʷʶʱʠʤ ʬʫʥʢʮʠʶ ʧʨʝʙʠʦʪʠʢʦʚ, ʦʪʥʦʩʷʪ ʛʘʣʘʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ɻʆʉ), 

ʢʩʠʣʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ʂʆʉ), ʧʝʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ʇʆʉ) ʠ ʠʟʦʤʘʣʴʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ (ʀʄʆ) 

[5]. ʌʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʳ ʢʘʢ ʧʨʝʙʠʦʪʠʢʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ, ʦʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʚʣʠʷʶʪ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʥʠʞʘʶʪ ʨʠʩʢ 

ʠʥʬʝʢʮʠʡ ʙʣʘʛʦʜʘʨʷ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʜʘʚʣʷʪʴ ʘʢʪʠʚʥʦʩʪʴ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʂʘʢ ʩʳʨʴʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʨʫʢʪʦʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʫʣʠʥ ʠʣʠ ʩʘʭʘʨʦʟʫ. 

ʂʘʣʦʨʠʡʥʦʩʪʴ ʜʘʥʥʳʭ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ ʢʨʘʡʥʝ ʤʘʣʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1-1,7 ʢʢʘʣ/ʛ. ʌʨʫʢʪʦ-

ʦʣʠʛʦʩʘʭʘʨʠʜʳ ʦʙʣʘʜʘʶʪ ʥʝʧʨʠʪʦʨʥʦʡ ʩʣʘʜʦʩʪʴʶ (ʚʩʝʛʦ 30-60% ʦʪ ʩʣʘʜʦʩʪʠ ʩʘʭʘʨʦʟʳ). ʀʭ ʜʦ-

ʙʘʚʣʷʶʪ ʚ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʩʠʨʦʧʘ ʠʣʠ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ ʬʨʘʢʮʠʠ [9]. 
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ʈʠʩʫʥʦʢ 2 ï ʇʨʠʤʝʥʝʥʠʝ ʠʥʫʣʠʥʘ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
  

ʆʣʠʛʦʬʨʫʢʪʦʟʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʜʫʢʪ ʯʘʩʪʠʯʥʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ 

ʤʦʣʝʢʫʣʳ ʠʥʫʣʠʥʘ [10]. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʭʠʤʠʠ ʜʘʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʩʴ 

ʣʠʥʝʡʥʳʭ ʦʣʠʛʦʩʘʭʘʨʠʜʦʚ. ʆʥʠ ʦʙʨʘʟʦʚʘʥʳ ʠʟ ʬʨʫʢʪʦʟʥʳʭ ʦʩʪʘʪʢʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ɓ(2Ÿ1)- 

ʛʣʠʢʦʟʠʜʥʳʤʠ ʩʚʷʟʷʤʠ. ʂʣʶʯʝʚʳʤ ʜʠʬʬʝʨʝʥʮʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ, ʦʪʣʠʯʘʶʱʠʤ ʦʣʠʛʦ-

ʬʨʫʢʪʦʟʫ ʦʪ ʥʘʪʠʚʥʦʛʦ ʠʥʫʣʠʥʘ, ʷʚʣʷʝʪʩʷ ʜʣʠʥʘ ʧʦʣʠʤʝʨʥʦʡ ʮʝʧʠ. ʉʪʝʧʝʥʴ ʧʦʣʠʤʝʨʠʟʘʮʠʠ 

ʠʥʫʣʠʥʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 60 ʤʦʥʦʤʝʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ ʦʣʠʛʦʬʨʫʢʪʦʟʳ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 2 ʜʦ 8 ʝʜʠʥʠʮ. 

ɸʩʩʦʨʪʠʤʝʥʪ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʨʘʩʰʠʨʷʝʪʩʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʚ ʧʦ-

ʩʣʝʜʥʠʝ ʛʦʜʳ ʫʜʝʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. ʂ ʥʠʤ ʩʣʝʜʫ-

ʝʪ ʦʪʥʝʩʪʠ ʠʥʫʣʠʥ, ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʣʘʩʪʠʪʝʣʷ, ʥʦ ʠ 

ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʬʨʫʢʪʦʟʥʦʛʦ ʩʠʨʦʧʘ. ʌʨʫʢʪʦʟʥʳʝ ʩʠʨʦʧʳ ʠʟ ʠʥʫʣʠʥʘ 

ʩʯʠʪʘʶʪʩʷ ʵʢʩʢʣʶʟʠʚʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ, ʢʦʥʩʝʨʚʘʥ-

ʪʦʚ, ʧʠʱʝʚʦʡ ʜʦʙʘʚʢʠ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ [8]. 

ʀʥʫʣʠʥ, ʪʘʢʞʝ ʢʘʢ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʘ ʷʚʣʷʶʪʩʷ ʨʘʩʪʚʦʨʠʤʳʤ ʠ ʣʝʛʢʦ ʬʝʨʤʝʥʪʠʨʫʝʤʳʤ 

ʚʝʱʝʩʪʚʦʤ ʩ ʥʠʟʢʦʡ ʚʷʟʢʦʩʪʴʶ. ʂʘʢ ʦʜʠʥ, ʪʘʢ ʠ ʜʨʫʛʦʡ ʵʪʠ ʧʨʝʙʠʦʪʠʢʠ ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ ʧʠ-

ʱʝʚʳʭ ʚʦʣʦʢʦʥ. ʀʭ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ [6]. 

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʭʦʜʝ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʩʧʦʩʦʙ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ. ʆʩʥʦʚʥʳʤʠ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʝʛʦ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʚʠʪʘ-

ʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʅʘ ʧʨʝʜʣʘʛʘʝʤʫʶ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ˉ 2845558 [12]. ʈʘʟʨʘʙʦ-

ʪʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʳʭ ʩʪʘʜʠʡ. 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʦ-

ʛʘʱʝʥʥʦʛʦ ʧʨʝʙʠʦʪʠʢʘʤʠ.  

 
ʈʠʩʫʥʦʢ 3 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʢʨʠʩʪʘʣʣʳ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʚʥʘʯʘʣʝ ʨʘʩʪʚʦ-

ʨʷʶʪ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʩʠʨʦʧʘ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 80ï85% ʩʫʭʠʭ ʚʝʱʝʩʪʚ. ɼʘʥʥʳʡ 

ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʫʶ ʚʷʟʢʦʩʪʴ 

ʩʨʝʜʳ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʚʝʜʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʚ ʥʝʡ ʜʦʙʘʚʦʢ. 

ɺ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʩʘʭʘʨʥʳʡ ʩʠʨʦʧ ʚʚʦʜʠʪʩʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʘʷ ʩʤʝʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 

1,0ï1,5% ʧʦ ʤʘʩʩʳ ʠʩʭʦʜʥʦʛʦ ʩʘʭʘʨʘ. ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʧʯʝʣʠʥʦʛʦ ʤʝʜʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ 

ʚʝʱʝʩʪʚ 79ï84%, ʠʥʫʣʠʥʘ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʳ, ʚʟʷʪʳʭ ʚ ʤʘʩʩʦʚʦʤ ʩʦʦʪʥʦʰʝʥʠʠ 0,5:1:1. ʅʘʪʫ-

ʨʘʣʴʥʳʡ ʤʝʜ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʠʩʪʦʯʥʠʢ ʧʨʠʨʦʜʥʳʭ ʩʘʭʘʨʦʚ, ʥʦ ʠ ʢʘʢ ʢʦʤʧʣʝʢʩ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʬʝʨʤʝʥʪʳ, ʘʥʪʠʦʢʩʠʜʘʥʪʳ). ʇʨʠ ʵʪʦʤ ʠʥʫʣʠʥ ʠ ʦʣʠʛʦʬʨʫʢ-

ʪʦʟʘ ʧʨʠʜʘʶʪ ʧʨʦʜʫʢʪʫ ʚʳʨʘʞʝʥʥʳʝ ʧʨʝʙʠʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʠʟ ʠʥʫʣʠʥʘ, ʤʝʜʘ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʳ 

ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʠʱʝʚʳʭ ʨʘʟʨʘʙʦʪʢʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʤʝʯʘʝʪʩʷ ʠʭ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ï ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʠʣʠʚʘʝʪ ʧʨʝʙʠʦʪʠʯʝ-

ʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʫʣʫʯʰʘʝʪ ʚʢʫʩʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʦʚ. 

ɺʘʞʥʦʡ ʩʪʘʜʠʝʡ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʢʘʚʠʪʘʮʠʦʥʥʦ-ʢʫʤʫʣʷʪʠʚʥʘʷ ʦʙʨʘʙʦʪ-

ʢʘ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ. ɽʝ ʧʨʦʚʦʜʷʪ, ʧʨʦʧʫʩʢʘʷ ʩʤʝʩʴ ʯʝʨʝʟ ʩʪʘʪʠʯʝʩʢʠʡ ʢʘʚʠʪʘʪʦʨ ʧʨʠ ʩʢʦʨʦʩʪʠ 

ʧʦʪʦʢʘ 12ï15 ʤ/ʩ. ɺ ʘʧʧʘʨʘʪʝ ʧʦʪʦʢ ʟʘʢʨʫʯʠʚʘʝʪʩʷ, ʛʝʥʝʨʠʨʫʷ ʢʘʚʠʪʘʮʠʦʥʥʳʝ ʧʫʟʳʨʴʢʠ. ʇʨʠ ʠʭ 

ʩʭʣʦʧʳʚʘʥʠʠ ʚʦʟʥʠʢʘʶʪ ʟʦʥʳ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʦʟʜʘʶʱʠʝ ʵʬʬʝʢʪ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʦʢʫʶ ʛʦʤʦʛʝʥʠʟʘʮʠʶ ʠ ʨʘʚ-

ʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʝʜʘ, ʠʥʫʣʠʥʘ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʳ ʚ ʨʘʩʪʚʦʨʝ ʩʘʭʘʨʝ, ʥʦ ʠ 

ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʠʭ ʨʘʩʩʣʦʝʥʠʝ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ. ʉʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʘ: 

ʧʨʠ ʩʢʦʨʦʩʪʠ ʤʝʥʝʝ 12 ʤ/ʩ ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʘ ʧʨʝʚʳʰʝʥʠʝ 15 ʤ/ʩ 

ʧʨʠʚʦʜʠʪ ʢ ʯʨʝʟʤʝʨʥʦʤʫ ʧʝʥʦʦʙʨʘʟʦʚʘʥʠʶ ʚ ʭʦʜʝ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʘʚʠʪʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʟʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ, ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ 

ʩʭʣʦʧʳʚʘʥʠʠ ʧʫʟʳʨʴʢʦʚ (ʧʦʣʦʩʪʝʡ) ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʠʟʤʝʥʝʥʠʠ ʜʘʚʣʝʥʠʷ. ʇʨʠ 

ʧʦʚʳʰʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʞʠʜʢʦʩʪʴ ʫʩʪʨʝʤʣʷʝʪʩʷ ʢ ʮʝʥʪʨʫ ʩʭʣʦʧʥʫʚʰʝʛʦʩʷ ʧʫʟʳʨʴʢʘ ʩ ʦʛʨʦʤ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʚʳʟʳʚʘʷ ʤʠʢʨʦʚʟʨʳʚ ʩ ʚʳʜʝʣʝʥʠʝʤ ʵʥʝʨʛʠʠ [12]. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚ-

ʣʝʥ ʥʘ ʨʠʩ. 4.  

 
ʈʠʩʫʥʦʢ 4 ï ʇʨʦʮʝʩʩ ʩʭʣʦʧʳʚʘʥʠʷ ʚʦʟʜʫʰʥʳʭ ʧʫʟʳʨʴʢʦʚ [6]  
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ɺ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢʘʚʠʪʘʮʠʶ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, 

ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʝ. ʉ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʙʘʚʣʷʝʤʳʭ ʧʨʝʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʢʘʚʠʪʘʮʠʦʥʥʘʷ ʦʙʨʘ-

ʙʦʪʢʘ ʩʘʭʘʨʥʦʛʦ ʨʘʩʪʚʦʨʘ.  

ɿʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʷʚʣʷʝʪʩʷ ʩʫʰʢʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʩʤʝʩʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105ï115°C 

ʚ ʪʝʯʝʥʠʝ 17ï23 ʤʠʥʫʪ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʘʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘ-

ʙʠʣʴʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʬʠʢʩʠʨʫʶʱʝʡ ʚʚʝʜʝʥʥʳʝ ʜʦʙʘʚʢʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ (ʂʥ) ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʦʜʫʢʪʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ 

ʩʧʦʩʦʙʫ-ʧʨʦʪʦʪʠʧʫ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʩʪʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʩʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʩʤʝʩʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʩʘʭʘʨʘ ʨʘʚʥʳʤ 20,8%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʧʨʦʜʫʢʪʘ-

ʧʨʦʪʦʪʠʧʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʝʛʦ ʟʥʘʯʝʥʠʝ ï 26,5% [11,12]. ʉʥʠʞʝ-

ʥʠʝ ʥʘ 5,7% ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʦ, ʯʪʦ ʢʘʚʠʪʘ-

ʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʥʘʯʠʤʦ ʫʣʫʯʰʘʝʪ ʩʪʝʧʝʥʴ ʛʦʤʦʛʝʥʠʟʘʮʠʠ ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʚʚʦʜʠʤʳʭ ʜʦʙʘʚʦʢ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʦʚ ʩʘʭʘʨʦʟʳ. 

ʇʦʣʫʯʝʥʥʳʡ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʘʙʠʣʴʥʦʡ, ʦʜʥʦʨʦʜʥʦʡ ʪʝʢ-

ʩʪʫʨʦʡ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʨʘʩʩʣʦʝʥʠʷ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʚʝʜʝʥʠʝ ʠʥʫʣʠʥʘ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʳ ʧʨʠ-

ʜʘʝʪ ʝʤʫ ʩʚʦʡʩʪʚʘ ʧʨʝʙʠʦʪʠʢʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʞʝʣʫ-

ʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʘ ʧʯʝʣʠʥʳʡ ʤʝʜ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʦʛʘʱʘʝʪ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ, ʧʨʠʜʘ-

ʚʘʷ ʝʤʫ ʣʝʯʝʙʥʦ-ʜʠʝʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ.  

ʇʨʦʚʝʜʝʥʥʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʘʭʘʨʦʩʦʜʝʨ-

ʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʨʦʜʫʢʪʘ ʠʟ ʧʨʦʪʦʪʠʧʘ ʚʳʷʚʠʣʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʦʨʛʘʥʦʣʝʧ-

ʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. ɸʥʘʣʠʟ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦ-

ʜʫʢʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʩʤʝʩʠ ʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʧʨʝʙʠʦʪʠʯʝʩʢʠʭ ʜʦʙʘʚʦʢ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʥʝʯʥʦ-

ʛʦ ʧʨʦʜʫʢʪʘ. 
  

ʊʘʙʣʠʮʘ 1 ï ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʧʨʦʪʦʪʠʧʫ (ʇʘʪ. RU 

2102486) ʠ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʩʧʦʩʦʙʫ (ʇʘʪ. RU 2845558) 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 
ʇʨʦʜʫʢʪ ʧʦ ʧʨʦʪʦʪʠʧʫ (ʇʘʪ. RU 2102486) 

ʇʨʦʜʫʢʪ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʩʧʦ-

ʩʦʙʫ (ʇʘʪ. RU 2845558) 

ɺʢʫʩ ʠ ʟʘʧʘʭ 
ʉʣʘʜʢʠʡ, ʚʦʟʤʦʞʥʘ ʧʨʠʪʦʨʥʦʩʪʴ ʦʪ ʠʥʪʝʥʩʠʚʥʳʭ 

ʧʦʜʩʣʘʩʪʠʪʝʣʝʡ 

ʉʣʘʜʢʠʡ, ʩ ʤʷʛʢʠʤ ʢʘʨʘʤʝʣʴʥʳʤ 

ʦʪʪʝʥʢʦʤ 

ɺʥʝʰʥʠʡ ʚʠʜ 
ʆʜʥʦʨʦʜʥʳʝ ʢʨʠʩʪʘʣʣʳ, ʚʦʟʤʦʞʥʳ ʚʢʨʘʧʣʝʥʠʷ ʦʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʙʘʚʦʢ 

ʆʜʥʦʨʦʜʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩ ʨʘʚʥʦ-

ʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʦʙʘʚʦʢ 

ʉʳʧʫʯʝʩʪʴ 
ʉʳʧʫʯʠʡ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʩʣʦʝʥʠʝ ʠʟ-ʟʘ ʥʝʦʜʥʦ-

ʨʦʜʥʦʩʪʠ ʚʚʦʜʠʤʳʭ ʜʦʙʘʚʦʢ 

ʉʳʧʫʯʠʡ, ʩʪʘʙʠʣʴʥʘʷ ʩʳʧʫʯʝʩʪʴ 

ʙʝʟ ʨʘʩʩʣʦʝʥʠʷ 

ʎʚʝʪ ɹʝʣʳʡ, ʩ ʤʘʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʈʘʚʥʦʤʝʨʥʳʡ ʢʨʝʤʦʚʳʡ ʠʣʠ 

ʩʚʝʪʣʦ-ʙʝʞʝʚʳʡ ʦʪʪʝʥʦʢ 

ʏʠʩʪʦʪʘ ʨʘʩʪʚʦʨʘ ʇʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ, ʚʦʟʤʦʞʥʘ ʦʧʘʣʝʩʮʝʥʮʠʷ 
ʇʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ ʩ ʨʘʚʥʦʤʝʨ-

ʥʳʤ ʦʢʨʘʰʠʚʘʥʠʝʤ, ʙʝʟ ʦʩʘʜʢʘ 
  

ɺʢʫʩ ʠ ʟʘʧʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʜʫʢʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʦʯʝʪʘʥʠʝʤ ʩʣʘʜʦʩʪʠ ʩ ʢʘʨʘʤʝʣʴʥʳʤʠ ʪʦʥʘʤʠ ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʧʯʝʣʠʥʦʛʦ ʤʝʜʘ. ɺ ʦʪʣʠ-

ʯʠʝ ʦʪ ʥʝʦʜʥʦʨʦʜʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʨʦʪʦʪʠʧʘ, ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʜʥʦʨʦʜʥʫʶ 

ʩʪʨʫʢʪʫʨʫ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʦʙʘʚʦʢ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʩʦʭʨʘʥʷʝʪ ʩʪʘ-

ʙʠʣʴʥʫʶ ʩʳʧʫʯʝʩʪʴ ʙʝʟ ʨʘʩʩʣʦʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʢʣʦʥʥʦʛʦ ʢ ʢʦʤʢʦʚʘʥʠʶ ʧʨʦʪʦʪʠʧʘ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʡ ʢʨʝʤʦʚʳʡ ʦʪʪʝʥʦʢ ʧʨʦʪʠʚ ʤʘʪʦʚʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ ʘʥʘʣʦʛʘ. ʋʩʪʘʥʦʚ-
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ʣʝʥʦ ʫʣʫʯʰʝʥʠʝ ʯʠʩʪʦʪʳ ʨʘʩʪʚʦʨʘ: ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʦʙʨʘʟʫʝʪ ʧʨʦʟʨʘʯʥʳʡ ʨʘʩʪʚʦʨ ʙʝʟ ʦʩʘʜʢʘ, 

ʪʦʛʜʘ ʢʘʢ ʨʘʩʪʚʦʨ ʧʨʦʪʦʪʠʧʘ [9] ʧʦʢʘʟʳʚʘʝʪ ʦʧʘʣʝʩʮʝʥʮʠʶ. ʇʨʠʤʝʥʝʥʠʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʪʝʭ-

ʥʦʣʦʛʠʠ ʩ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ ʥʝ ʪʦʣʴʢʦ ʦʙʦʛʘʱʘʝʪ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʫʣʫʯʰʘʝʪ ʝʛʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦʚʳʰʘʷ ʝʛʦ ʧʠʱʝʚʫʶ ʮʝʥʥʦʩʪʴ. 

ʈʘʩʩʯʠʪʘʥʘ ʧʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ (ʇʘʪ. RU 

2845558), ʨʝʟʫʣʴʪʘʪʳ ʠ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʪʦʪʠʧʦʤ (ʇʘʪ. RU 2102486) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
  

ʊʘʙʣʠʮʘ 2 ï ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʧʨʦʪʦʪʠʧʫ (ʇʘʪ. RU 2102486) ʠ 

ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ (ʇʘʪ. RU 2845558) 
ʇʠʱʝʚʘʷ ʮʝʥʥʦʩʪʴ ʥʘ 100 ʛ ʧʨʦʜʫʢʪʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 
ʇʨʦʜʫʢʪ ʧʦ ʧʨʦʪʦʪʠʧʫ (ʇʘʪ. RU 

2102486) 

ʇʨʦʜʫʢʪ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ 

ʩʧʦʩʦʙʫ (ʇʘʪ. RU 2845558) 

ɹʝʣʢʠ, ʛ - - 

ɾʠʨʳ, ʛ - - 

ʋʛʣʝʚʦʜʳ, ʛ 

ʚ ʪ.ʯ. ʩʘʭʘʨʦʟʘ, ʛ 

99,8 

99,8 

99,8 

98,5 

ʇʠʱʝʚʳʝ ʚʦʣʦʢʥʘ - 1,3 

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ, ʢʢʘʣ 399 396 
  

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 396 

ʢʢʘʣ. ʅʘ ʜʦʣʶ ʫʛʣʝʚʦʜʦʚ ʚ ʥʝʤ ʧʨʠʭʦʜʠʪʩʷ 99,8 ʛ/100 ʛ. ʇʨʠ ʵʪʦʤ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ ʩʦʜʝʨʞʠʪ 

1,3 ʛ/100 ʛ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ. ɺ ʦʩʥʦʚʥʦʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝʤ ʚ ʩʘʭʘʨ 

ʠʥʫʣʠʥʘ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʳ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʧʨʦʜʫʢʪʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʧʦ ʧʨʦ-

ʪʦʪʠʧʫ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʙʝʣʦʛʦ ʩʘʭʘʨʘ.  

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥ ʩʧʦʩʦʙ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʩʦ-

ʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʧʨʝʙʠʦʪʠʢʘʤʠ. ɽʛʦ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʧʠ-

ʱʝʚʫʶ ʮʝʥʥʦʩʪʴ ʟʘ ʩʯʝʪ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʘ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ 

ʝʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʚʠʪʘʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʝʨʝ-

ʤʝʰʠʚʘʥʠʷ ʩʘʭʘʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʧʨʝʙʠʦʪʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʨʘʱʝʥʦ ʚʥʠʤʘ-

ʥʠʝ ʥʘ ʚʳʙʦʨ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʝʙʠʦʪʠʢʦʚ ʜʣʷ ʦʙʦʛʘʱʝʥʠʷ ʩʘʭʘʨʩʦʜʝʨʞʘʱʝʛʦ ʧʨʦʜʫʢʪʘ. ʆʩʦ-

ʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʵʪʦʤ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʥʘ ʠʥʫʣʠʥ ʠ ʦʣʠʛʦʬʨʫʢʪʦʟʫ ʠ ʦʙʦʩʥʦʚʘʥʦ ʠʭ ʧʨʠʤʝ-

ʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʦʙʘʚʦʢ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʘʚʠʪʘʮʠʠ ʚ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʧʦʩʦʙʝ ʠ ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠ ʩʢʦʨʦʩʪʠ 12-15 ʤ/ʩ ʥʝ ʪʦʣʴʢʦ ʫʣʫʯʰʘʶʪ ʧʨʦʮʝʩʩ 

ʩʤʝʰʠʚʘʥʠʷ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦ-

ʜʫʢʪʘ. ɿʘ ʩʯʝʪ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʧʦʣʥʘʷ ʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʦʩʠʤʳʭ ʚ ʩʘʭʘʨ ʜʦʙʘʚʦʢ. ɹʣʘʛʦʜʘʨʷ ʧʦʜʙʦʨʫ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʩʧʦʩʦʙʝ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʚʝʜʝʥʠʷ 

ʧʨʝʙʠʦʪʠʢʦʚ ʚ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʭʘʨʩʦʜʝʨʞʘʱʠʡ ʧʨʦʜʫʢʪ ʫʥʠʢʘ-

ʣʝʥ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʢʦʪʦʨʳʝ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʢʠʰʝʯʥʠʢʘ.  

ʅʘ ʦʩʥʦʚʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʨʝʜʣʘʛʘʝʤʳʤ ʠ 

ʩʧʦʩʦʙʦʤ ʧʦ ʧʨʦʪʦʪʠʧʫ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʛʘʱʝʥʠʷ ʙʝʣʦʛʦ ʩʘʭʘʨʘ ʧʨʝʙʠʦʪʠʢʘʤʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʠʭ ʘʩʩʦʨʪʠʤʝʥʪʘ.  

ʃʠʪʝʨʘʪʫʨʘ. 1. ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 29 ʠʶʥʷ 2016 ʛ. ˉ 1364-ʨ çʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ çʉʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʜʦ 2030 ʛʦʜʘè // ʉʦʙʨʘʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 2016. ˉ 28. ʉʪ. 4758. 
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ʇʈʆʎɽʉʉ ʉʊɸʊʀʏɽʉʂʆɻʆ ʈɸɿɼɽʃɽʅʀʗ ʂʈɸʍʄɸʃʔʅʓʍ ɻʈɸʅʋʃ  

ʇʆ ʈɸɿʄɽʈʋ ɺ ʇʆʃɽ ɻʈɸɺʀʊɸʎʀʆʅʅʓʍ ʉʀʃ 
  

ɿʘʙʦʣʦʪʝʮ ɸ.ɸ.1, ʅʦʚʠʢʦʚʘ ʅ.ʄ.2, ʃʠʪʚʷʢ ɺ.ɺ.3, ʉʦʣʦʤʠʥ ɼ.ɸ.3, ɽʨʤʘʢʦʚ ɸ.ʀ.1 

  

1ɹʝʣʦʨʫʩʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
2çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤʝʥʠ ɸ.ɼ. ʉʘʭʘʨʦʚʘè 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 
3ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭ-

ʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʘʨʪʦ-

ʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
  

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ 

ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘ-

ʠʚʘʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʦʪ ʚʨʝʤʝʥʠ ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʟʦʥʝ ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭ-

ʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ 

(250, 1000, 2000 ʤʣ). ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʩʝʭ ʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʦʚ ʧʦʜʦʰʣʘ ʤʦʜʝʣʴ ʨʝ-
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ʛʨʝʩʩʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ: 1) ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 250 ʤʣ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ: Y = exp (5,481916 ï 0,003145Öt ï 0,000007Öt2 + 0,01746ÖC ï 0,00175ÖC2 + 

0,000201ÖtÖC); 2) ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 1000 ʤʣ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: Y 

= exp (7,04527 ï 0,01784Öt ï 0,00001Öt2 ï 0,05306ÖC + 0,00406ÖC2 + 0,00193ÖtÖC); 3) ʜʣʷ ʤʝʨʥʦʛʦ 

ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 2000 ʤʣ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: Y = exp (7,58132 ï 0,00186Öt + 

0,01548ÖC ï 0,00216ÖC2 + 0,00016ÖtÖC); ʛʜʝ Y ï ʦʩʘʜʦʢ, ʤʣ; t ï ʚʨʝʤʷ ʦʪʩʪʘʠʚʘʥʠʷ (1 ʤʠʥ, 2 

ʤʠʥ, 3 ʤʠʥ, 4 ʤʠʥ, 5 ʤʠʥ, 10 ʤʠʥ, 15 ʤʠʥ, 20 ʤʠʥ, 25 ʤʠʥ, 30 ʤʠʥ, 35 ʤʠʥ, 40 ʤʠʥ, 45 ʤʠʥ, 50 

ʤʠʥ, 55 ʤʠʥ, 60 ʤʠʥ ... ʜʦ 240 ʤʠʥ); ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ (1 ʜʣʷ 5%, 2 ï 

10%, 3 ï 15%, 4 ï 20%, 5 ï 25%, 6 ï 30%, 7 ï 35%, 8 ï 40%). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʪʩʪʘʠʚʘʥʠʝ, ʦʩʘʜʦʢ, ʢʨʘʭʤʘʣʴʥʘʷ ʩʫʩʧʝʥʟʠʷ, ʚʨʝʤʷ, ʧʨʦʮʝʩʩ, ʩʪʘʪʠ-

ʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ, ʤʦʜʝʣʴ ʨʝʛʨʝʩʩʠʠ, ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʢʨʘʭʤʘʣʴʥʳʝ ʛʨʘʥʫʣʳ, 

ʢʨʘʭʤʘʣ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 
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Abstract. The study of the process of static separation of starch granules by size in the field 

of gravitational forces was carried out. To find the dependence of the settling rate of starch granules 

on the settling time in the sedimentation zone and the concentration of the starch suspension, a 

number of models for different sizes of graduated cylinders (250, 1000, 2000 ml) were considered. 

The response surface regression model was the best fit for all cylinder sizes: 1) for a 250 ml gradu-

ated cylinder, the model is described by the equation: Y = exp (5,481916 ï 0,003145Öt ï 0,000007Öt2 

+ 0,01746ÖC ï 0,00175ÖC2 + 0,000201ÖtÖC); 2) for a 1000 ml graduated cylinder the model is de-

scribed by the equation: Y = exp (7,04527 ï 0,01784Öt ï 0,00001Öt2 ï 0,05306ÖC + 0,00406ÖC2 + 

0,00193ÖtÖC); 3) for a 2000 ml graduated cylinder the model is described by the equation: Y = exp 

(7,58132 ï 0,00186Öt + 0,01548ÖC ï 0,00216ÖC2 + 0,00016ÖtÖC); where Y is the sediment, ml; t ï 

settling time (1 min, 2 min, 3 min, 4 min, 5 min, 10 min, 15 min, 20 min, 25 min, 30 min, 35 min, 

40 min, 45 min, 50 min, 55 min, 60 min ... up to 240 min); C ï concentration of starch suspension 

(1 for 5%, 2 ï 10%, 3 ï 15%, 4 ï 20%, 5 ï 25%, 6 ï 30%, 7 ï 35%, 8 ï 40%). 

Keywords: settling, sediment, starch suspension, time, process, static separation, regression 

model, gravitational force field, starch granules, starch, technological equipment. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʥʝʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʢʠʩʣʦʪʥʦʛʠʜʨʦʣʠʟʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ [1,2] 

ʥʘʤʠ ʙʳʣʘ ʥʘʡʜʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʟʤʝʥʝʥʠʝʤ ʨʘʟʤʝʨʘ 

ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ, ʨʝʞʠʤʦʤ ʢʠʩʣʦʪʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʠ ʧʨʦʷʚʣʷʝʤʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʢʠʩʣʦʪʥʦʛʠʜʨʦʣʠʟʦʚʘʥʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʢʨʘʭʤʘʣʴʥʘʷ ʛʨʘʥʫʣʘ ʷʚʣʷʝʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ çʢʚʘʥ-

ʪʦʤ ʢʨʘʭʤʘʣʘè, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʟʘʢʣʶʯʘʪʴ ʚ ʩʝʙʝ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ʠʝʨʘʨʭʠ-

ʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʘ ʠ ʧʨʦʷʚʣʷʝʤʳʭ ʢʨʘʭʤʘʣʦʚ ʩʚʦʡʩʪʚ [3ï6]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʧʪʠ-

ʤʘʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʢʨʘʭʤʘʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ, ʪ.ʝ. 
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ʙʣʘʛʦʜʘʨʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʦʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʩ ʧʦʩʣʝʜʥʠʤ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʣʝ-

ʥʘʧʨʘʚʣʝʥʥʦ ʤʝʥʷʪʴ ʩʚʦʡʩʪʚʘ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ ʧʨʠʥʷʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʜʠ-

ʬʠʮʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʬʠʟʠʯʝʩʢʠʭ, ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʩʦʯʝʪʘʥʥʳʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʢʨʘʭʤʘʣʘ ʠ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʝʛʦ ʩʚʦʡʩʪʚʘʭ [7]. 

ɺʘʞʥʳʤ ʥʘʫʯʥʳʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. 

ʎʝʣʴ ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝ-

ʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʩʫʩʧʝʥʟʠʷ ʥʘʪʠʚ-

ʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʧʨʦʮʝʩʩ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭ-

ʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ: 

ï ʚʨʝʤʷ ʦʪʩʪʘʠʚʘʥʠʷ (1 ʤʠʥ, 2 ʤʠʥ, 3 ʤʠʥ, 4 ʤʠʥ, 5 ʤʠʥ, 10 ʤʠʥ, 15 ʤʠʥ, 20 ʤʠʥ, 25 ʤʠʥ, 

30 ʤʠʥ, 35, ʤʠʥ, 40 ʤʠʥ, 45 ʤʠʥ, 50 ʤʠʥ, 55 ʤʠʥ, 60 ʤʠʥ ... ʜʦ 240 ʤʠʥ); 

ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ (5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%); 

ï ʦʙʲʝʤ ʨʘʟʜʝʣʷʝʤʦʡ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ (250 ʤʣ, 1000 ʤʣ, 2000 ʤʣ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ (ʢʣʘʩʩʠʬʠʢʘʮʠʠ) ʢʨʘʭʤʘʣʴʥʳʭ 

ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ ʧʨʠ ʧʦʤʦʱʠ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ ʧʨʦʜʝʤʦʥ-

ʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩ. 1. 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʯʠʥʘʣʦʩʴ ʩ ʦʪʙʦʨʘ ʠ ʚʟʚʝʰʠʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʥʘʪʠʚʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ. ʇʦʩʣʝ ʯʝʛʦ ʚ ʦʪʦʙʨʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʘʭʤʘʣʘ ʜʦ-

ʙʘʚʣʷʣʘʩʴ ʚʦʜʘ, ʚʩʝ ʧʝʨʝʤʝʰʠʚʘʣʦʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ ʪʨʝʙʫʝʤʦʡ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ, ʜʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʝʨʝʣʠʚʘʥʠʝ ʩʫʩʧʝʥʟʠʠ ʚ ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʦʙʲʝʤʘ. ʇʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝʥʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʳʭ ʩʠʣ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʨʥʳʝ ʮʠʣʠʥʜʨʳ 250 ʤʣ/39 ʤʤ, 1000 ʤʣ/66 ʤʤ ʠ 2000 ʤʣ/90 ʤʤ. 
  

  
ɺʟʚʝʰʠʚʘʥʠʝ ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ ʇʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥʠʷ (ʢʣʘʩʩʠʬʠʢʘʮʠʠ) 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ (ʢʣʘʩʩʠʬʠʢʘʮʠʠ) 

 ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ 
  

ʆʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ 

ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ (ʨʠʩ. 2ï4).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʦʩʘʞʜʘʶʪʩʷ ʙʳʩʪʨʝʝ, 

ʯʝʤ ʤʝʣʢʠʝ. ʉʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʝʝ ʜʠʘʤʝʪʨ (ʠʣʠ ʨʘʜʠʫʩ). 
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ʉʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩ-

ʧʝʥʟʠʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 5% ʠ 40% ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʢʨʘʭʤʘʣʘ ʚ 

ʦʜʠʥʘʢʦʚʦʤ ʦʙʲʝʤʝ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ ʨʘʟʥʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʢʨʘʭʤʘʣʴʥʳʭ ʯʘʩʪʠʮ ʚ ʨʘʟʜʝʣʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʯʘʩʪʠʮ ʤʝʥʴʰʝ, ʚʩʣʝʜʩʪʚʠʝ 

ʙʦʣʴʰʝʛʦ ʪʨʝʥʠʷ ʠ ʩʦʫʜʘʨʝʥʠʡ ʯʘʩʪʠʮ ʤʝʞʜʫ ʩʦʙʦʡ. 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 250 ʤʣ/39 ʤʤ: ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ; ʙ ï 

ʢʦʥʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ 

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 1000 ʤʣ/66 ʤʤ: ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ; ʙ ï 

ʢʦʥʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ 

 

 
 

ʘ ʙ 

ʈʠʩʫʥʦʢ 4 ï ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʦʪ ʚʨʝʤʝʥʠ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 2000 ʤʣ/90 ʤʤ: ʘ ï ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʢʣʠʢʘ; ʙ ï 

ʢʦʥʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʤʝʶʪʩʷ ʯʘʩʪʠʮʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʤʝʪʦʜʦʤ ʦʪ-

ʩʪʘʠʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʨʘʩʯʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʯʘʩʪʠʮ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʪ.ʢ. ʝʩʣʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʘʞʜʝ-

ʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʪʦ ʜʣʷ ʢʨʫʧʥʳʭ, ʦʥʠ ʙʫʜʫʪ ʟʘʚʝʜʦʤʦ ʜʦʩʪʘʪʦʯʥʳ. 

ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪʩʪʘʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ, ʫʤʝʥʴʰʘʷ ʚʷʟʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʧʫʪʝʤ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳ-

ʰʝʥʠʷ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʞʥʦ ʧʦʚʳʰʘʪʴ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ, ʥʝ ʜʦʧʫʩ-

ʢʘʷ ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ +50Üʉ. 

ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʦʪ ʚʨʝʤʝʥʠ 

ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʟʦʥʝ ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ 

ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ (250 ʤʣ/39 ʤʤ, 1000 ʤʣ/66 ʤʤ, 2000 ʤʣ/90 

ʤʤ). ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʩʝʭ ʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʦʚ ʧʦʜʦʰʣʘ ʤʦʜʝʣʴ ʨʝʛʨʝʩʩʠʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʦʪʢʣʠʢʘ. ɺ ʫʨʘʚʥʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ: 

ῐ Y ï ʦʩʘʜʦʢ, ʤʣ; 

ῐ t ï ʚʨʝʤʷ ʦʪʩʪʘʠʚʘʥʠʷ (1 ʤʠʥ, 2 ʤʠʥ, 3 ʤʠʥ, 4 ʤʠʥ, 5 ʤʠʥ, 10 ʤʠʥ, 15 ʤʠʥ, 20 ʤʠʥ, 25 

ʤʠʥ, 30 ʤʠʥ, 35 ʤʠʥ, 40 ʤʠʥ, 45 ʤʠʥ, 50 ʤʠʥ, 55 ʤʠʥ, 60 ʤʠʥ ʠ ʪ.ʜ.); 

ῐ ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ (1 ʜʣʷ 5%, 2 ï 10%, 3 ï 15%, 4 ï 20%, 5 ï 

25%, 6 ï 30%, 7 ï 35%, 8 ï 40%). 

ɼʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 250 ʤʣ/39 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (5,481916 ï 0,003145Öt ï 0,000007Öt2 + 0,01746ÖC ï 0,00175ÖC2 + 0,000201ÖtÖC). 

ɼʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 1000 ʤʣ/66 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (7,04527 ï 0,01784Öt ï 0,00001Öt2 ï 0,05306ÖC + 0,00406ÖC2 + 0,00193ÖtÖC). 

ɼʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 2000 ʤʣ/90 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (7,58132 ï 0,00186Öt + 0,01548ÖC ï 0,00216ÖC2 + 0,00016ÖtÖC). 

ɺʩʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ (p<0,0001). 

ʊʘʢʞʝ ʙʳʣ ʚʳʧʦʣʥʝʥ ʪʝʩʪʳ ʥʘ ʩʪʘʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚʩʝʭ ʤʦʜʝʣʝʡ ʩ ʧʦʤʦʱʴʶ ʜʠʩ-

ʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ (ʜʣʷ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 250 ʤʣ F=2963,8, p<0,0001; ʜʣʷ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 

1000 ʤʣ F=6834,39, p<0,0001; ʜʣʷ ʮʠʣʠʥʜʨʘ ʦʙʲʝʤʦʤ 2000 ʤʣ F=4836,8, p<0,0001), ʯʪʦ ʫʢʘ-

ʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʤʦʩʪʴ ʚʩʝʭ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ. 

ʅʘ ʨʠʩ. 2ï4 ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʦʪ ʚʨʝʤʝʥʠ 

ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ. ɺ ʮʝʣʦʤ ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʘ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩʦ ʚʨʝʤʝʥʝʤ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʚ 

ʨʘʟʥʳʭ ʧʦ ʦʙʲʝʤʫ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʘʭ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʥʘʫʯʥʦʡ ʙʘʟʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʪʦʨʦʡ ʟʘʢʦʥ ʀ. ʅʴʶʪʦʥʘ (1) ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦ-

ʥʷʪʠʷ ʠʤʧʫʣʴʩʘ (2) [8]: 

maF = ,       (1) 

ʛʜʝ F ï ʩʠʣʘ, m ï ʤʘʩʩʘ, a ï ʫʩʢʦʨʝʥʠʝ, 

dt

dp
F = ,       (2) 

ʛʜʝ p = mĀɡ ï ʠʤʧʫʣʴʩ (ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ) ʪʦʯʢʠ, ɡ ï ʝʝ ʩʢʦʨʦʩʪʴ, t ï ʚʨʝʤʷ. 
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ɺ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʸʪʘ ʧʨʦʠʟʚʦʜʥʘʷ ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʧʦ ʚʨʝ-

ʤʝʥʠ ʨʘʚʥʘ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʝʸ ʩʠʣʝ. 

ɺʪʦʨʦʡ ʟʘʢʦʥ ʅʴʶʪʦʥʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʭʘʥʠʢʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʜʚʠʞʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʘʩʩʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʥʝʠʟʤʝʥʥʘ 

ʚʦ ʚʨʝʤʝʥʠ. ʋʨʘʚʥʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʤʫ ʟʘʢʦʥʫ, ʥʘʟʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝ-

ʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ ʠʣʠ ʦʩʥʦʚʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʜʠʥʘʤʠʢʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʪʦʯʢʠ. 

ʋʨʘʚʥʝʥʠʝ ʚʪʦʨʦʛʦ ʟʘʢʦʥʘ ʀ. ʅʴʶʪʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ (3) ʜʣʷ ʨʘʩʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʣʳ 

dt

ddm
dF

uÖ
= ,      (3) 

ʛʜʝ dm = ɟdV ï ʵʣʝʤʝʥʪ ʤʘʩʩʳ (ɟ ï ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ, dV ï ʵʣʝʤʝʥʪʘʨʥʳʡ ʦʙʲʝʤ), dF ï ʙʝʩ-

ʢʦʥʝʯʥʦ ʤʘʣʘʷ ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʥʝʛʦ ʩʠʣʘ (f = dF/dV ï ʧʣʦʪʥʦʩʪʴ ʩʠʣʳ). ʆʪʪʘʣʢʠʚʘʷʩʴ ʦʪ ʪʘ-

ʢʦʡ ʟʘʧʠʩʠ, ʧʦʣʫʯʘʶʪ ʫʨʘʚʥʝʥʠʝ, ʚʳʨʘʞʘʶʱʝʝ ʙʘʣʘʥʩ ʠʤʧʫʣʴʩʘ ʜʣʷ ʩʧʣʦʰʥʳʭ ʩʨʝʜï ʫʨʘʚ-

ʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʛʠʜʨʦʜʠʥʘʤʠʢʝ ʠʜʝʘʣʴʥʦʡ (ʥʝʚʷʟʢʦʡ) ʞʠʜ-

ʢʦʩʪʠï ʫʨʘʚʥʝʥʠʝ ʕʡʣʝʨʘ, ʘ ʚ ʛʠʜʨʦʜʠʥʘʤʠʢʝ ʣʠʥʝʡʥʦ-ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠï ʫʨʘʚʥʝʥʠʝ ʅʘʚʴʝï

ʉʪʦʢʩʘ) [9]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ 

ʛʨʘʥʫʣ ʧʦ ʨʘʟʤʝʨʫ ʚ ʧʦʣʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ: 

1. ɹʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʦʩʘʞʜʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʤʝʣʢʠʝ. 

ʉʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʝʝ ʜʠʘʤʝʪʨ (ʠʣʠ ʨʘʜʠʫʩ); 

2. ʉʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʯʘʩʪʠʮ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʤʝʥʴʰʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ 

ʩʫʩʧʝʥʟʠʠ. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ 5% ʠ 40% ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʠʮ ʢʨʘʭʤʘ-

ʣʘ ʚ ʦʜʠʥʘʢʦʚʦʤ ʦʙʲʝʤʝ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ ʨʘʟʥʘʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʙʦʣʴʰʝʡ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʢʨʘʭʤʘʣʴʥʳʭ ʯʘʩʪʠʮ ʚ ʨʘʟʜʝʣʷʝʤʦʡ ʞʠʜʢʦʩʪʠ ʩʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʯʘʩʪʠʮ ʤʝʥʴʰʝ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʙʦʣʴʰʝʛʦ ʪʨʝʥʠʷ ʠ ʩʦʫʜʘʨʝʥʠʡ ʯʘʩʪʠʮ ʤʝʞʜʫ ʩʦʙʦʡ; 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠʤʝʶʪʩʷ ʯʘʩʪʠʮʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʇʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦ ʨʘʟʜʝʣʝʥʠʶ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʤʝʪʦʜʦʤ ʦʪ-

ʩʪʘʠʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʚʝʩʪʠ ʨʘʩʯʝʪ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʯʘʩʪʠʮ ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʪ.ʢ. ʝʩʣʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʘʞʜʝ-

ʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ, ʪʦ ʜʣʷ ʢʨʫʧʥʳʭ, ʦʥʠ ʙʫʜʫʪ ʟʘʚʝʜʦʤʦ ʜʦʩʪʘʪʦʯʥʳ. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʪʩʪʘʠʚʘʥʠʷ ʩʣʝʜʫʝʪ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ, 

ʫʤʝʥʴʰʘʷ ʚʷʟʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ ʩʨʝʜʳ ʧʫʪʝʤ, ʥʘʧʨʠʤʝʨ, ʧʦʚʳʰʝʥʠʷ ʝʝ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ 

ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʞʥʦ ʧʦʚʳʰʘʪʴ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ, ʥʝ ʜʦʧʫʩʢʘʷ ʢʣʝʡʩʪʝʨʠʟʘʮʠʠ ʢʨʘʭ-

ʤʘʣʴʥʳʭ ʛʨʘʥʫʣ, ʪ.ʝ. ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ +50Üʉ. 

4. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʛʨʘʥʫʣ ʦʪ ʚʨʝʤʝʥʠ 

ʦʪʩʪʘʠʚʘʥʠʷ ʚ ʟʦʥʝ ʦʩʘʞʜʝʥʠʷ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʨʷʜ 

ʤʦʜʝʣʝʡ ʜʣʷ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʤʝʨʥʳʭ ʮʠʣʠʥʜʨʦʚ (250 ʤʣ/39 ʤʤ, 1000 ʤʣ/66 ʤʤ, 2000 ʤʣ/90 

ʤʤ). ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʚʩʝʭ ʨʘʟʤʝʨʦʚ ʮʠʣʠʥʜʨʦʚ ʧʦʜʦʰʣʘ ʤʦʜʝʣʴ ʨʝʛʨʝʩʩʠʠ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʦʪʢʣʠʢʘ: 

ï ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 250 ʤʣ/39 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (5,481916 ï 0,003145Öt ï 0,000007Öt2 + 0,01746ÖC ï 0,00175ÖC2 + 0,000201ÖtÖC); 

ï ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 1000 ʤʣ/66 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (7,04527 ï 0,01784Öt ï 0,00001Öt2 ï 0,05306ÖC + 0,00406ÖC2 + 0,00193ÖtÖC); 

ï ʜʣʷ ʤʝʨʥʦʛʦ ʮʠʣʠʥʜʨʘ 2000 ʤʣ/90 ʤʤ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

Y = exp (7,58132 ï 0,00186Öt + 0,01548ÖC ï 0,00216ÖC2 + 0,00016ÖtÖC), 
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ʛʜʝ Y ï ʦʩʘʜʦʢ, ʤʣ; t ï ʚʨʝʤʷ ʦʪʩʪʘʠʚʘʥʠʷ (1 ʤʠʥ, 2 ʤʠʥ, 3 ʤʠʥ, 4 ʤʠʥ, 5 ʤʠʥ, 10 ʤʠʥ, 15 ʤʠʥ, 

20 ʤʠʥ, 25 ʤʠʥ, 30 ʤʠʥ, 35 ʤʠʥ, 40 ʤʠʥ, 45 ʤʠʥ, 50 ʤʠʥ, 55 ʤʠʥ, 60 ʤʠʥ ... ʜʦ 240 ʤʠʥ); ʉ ï 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʨʘʭʤʘʣʴʥʦʡ ʩʫʩʧʝʥʟʠʠ (1 ʜʣʷ 5%, 2 ï 10%, 3 ï 15%, 4 ï 20%, 5 ï 25%, 6 ï 30%, 

7 ï 35%, 8 ï 40%). 
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ʂʆʆʇɽʈɸʎʀʗ ɹʀɿʅɽʉɸ, ʅɸʋʂʀ ʀ ʈɽɻʋʃʗʊʆʈʆɺ 
  

ʉʘʚʝʥʢʦʚʘ ʊ.ɺ. 
  

ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘè 
  

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʛʥʦʟʳ ʌɸʆ ɺʆɿ ʢʦʥʩʪʘʪʠʨʫʶʪ, ʯʪʦ ʢ 2040 ʛʦʜʫ ʙʦʣʴʰʠʥʩʪʚʦ ʧʠʱʠ 

(ʧʝʨʝʨʘʙʦʪʘʥʥʦʡ) ʙʫʜʝʪ ʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ, ʘ ʚ ʯʘʩʪʠ ʤʦʣʦʯʥʦʡ / ʤʷʩʥʦʡ ʩʬʝʨʳ ʠ ʢʦʤʙʠʥʠ-

ʨʦʚʘʥʥʦʡ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʨʠʯʠʥʳ ʛʣʦʙʘʣʴʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ / ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʢʨʦʶʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʠʥʥʦʚʘʮʠʡ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ɸʇʂ ʧʦ ʨʘʙʦʪʝ ʩ 

ʮʝʧʦʯʢʘʤʠ ʚʦʟʜʝʣʳʚʘʥʠʷ / ʚʳʨʘʱʠʚʘʥʠʷ / ʧʣʘʥʠʨʦʚʘʥʠʷ / ʩʙʝʨʝʞʝʥʠʷ ʠ ʧʨʦʜʣʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʢʘʢ ʨʝʩʫʨʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʘʙʦʪʘ ʚ ʜʘʥʥʦʤ 

ʚʝʢʪʦʨʝ ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʠʪʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠʩʭʦʜʥʳʭ 

ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʧʨʠʚʳʯʥʳʝ ʧʨʦʜʫʢʪʳ ʜʦʣʞʥʳ 

ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʣʫʯʰʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ. ʊʘʢʞʝ ʢʘʢ ʠ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʘʥʥʳʡ ʧʨʠʦ-

ʨʠʪʝʪ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʢʦʥʜʠʪʝʨʩʢʦʡ ʦʪʨʘʩʣʠ. ʂʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʚʭʦʜʷʪ ʚ ʧʝʨʝʯʝʥʴ ʝʞʝ-

ʜʥʝʚʥʦʛʦ ʨʘʮʠʦʥʘ ʫ ʯʝʪʳʨʝʭ ʠʟ ʜʝʩʷʪʠ ʨʦʩʩʠʷʥ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 91% ʞʠʪʝʣʝʡ ʈʦʩʩʠʠ ʩ 
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ʨʘʟʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʧʦʪʨʝʙʣʷʶʪ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ, ʘ ʩʨʝʜʥʝʜʫʰʝʚʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʨʦʩʩʠʷʥʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 26,3 ʢʛ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʛʦʜ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʠʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʠʪʝʨʩʢʘʷ ʦʪʨʘʩʣʴ, çʟʜʦʨʦʚʘʷè ʤʦʜʠʬʠʢʘʮʠʷ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝ-

ʣʠʡ, ʥʫʪʨʠʝʥʪʳ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ. 

 

COOPERATION OF BUSINESS, SCIENCE, AND REGULATORS 
  

Savenkova T.V. 
  

Plekhanov Russian University of Economics 
  

Annotation. FAO and WHO forecasts state that by 2040, the majority of food (processed) 

will be engineered, and in the dairy/meat sector, combined with plant components. The reasons for 

the global limitation/availability of food raw materials are rooted in the development of innovations 

in agricultural technologies for working with the chains of cultivation/growing/planning/saving and 

prolonging the quality and safety of raw materials as a resource. It should be noted that in our coun-

try, work in this area is being actively carried out, including with the aim of increasing the nutri-

tional value of raw materials for subsequent processing. Therefore, familiar foods should become 

sources of beneficial components to reduce the risk of disease and improve quality of life. As in all 

sectors of the food industry, this priority is present in the confectionery industry. Confectionery is a 

daily staple for four out of ten Russians. Overall, 91% of Russians consume confectionery at vary-

ing frequency, and the average per capita confectionery consumption by Russians is 26.3 kg per 

person per year, one of the highest rates in the world. 

Keywords: confectionery industry, "healthy" modification of confectionery products, nutri-

ents, national projects. 

 

ɺʚʝʜʝʥʠʝ. ʇʦ ʜʘʥʥʳʤ ʘʥʘʣʠʪʠʢʦʚ, ʟʘ ʷʥʚʘʨʴïʠʶʥʴ 2025 ʛʦʜʘ ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʦʜʘʞ 

ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚʳʨʦʩ ʥʘ 18,1% ʛʦʜ ʢ ʛʦʜʫ, ʚ ʫʧʘʢʦʚʢʘʭ ʞʝ 

ʜʠʥʘʤʠʢʘ ʚʳʨʘʞʝʥʘ ʩʣʘʙʝʝ ï ʥʘ 2,3% ʛʦʜ ʢ ʛʦʜʫ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʧʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʭʨʘʥʝʥʠʠ ʩʪʘʙʠʣʴʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʥʘ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ 

ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʮʝʥ. ʄʝʥʷʶʪʩʷ ʣʠʰʴ ʪʝʥʜʝʥʮʠʠ ʠ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʠʜʳ ʧʨʦʜʫʢʮʠʠ. 

ʉʧʨʦʩ ʥʘ ʨʳʥʢʝ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʦʩʪʘʝʪʩʷ ʩʪʘʙʠʣʴʥʳʤ ʧʦ ʦʙʲʝʤʫ ʚ ʥʘʪʫʨʘʣʴʥʦʤ 

ʚʳʨʘʞʝʥʠʠ, ʘ ʧʦ ʦʙʲʝʤʫ ʚ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʚ ʩʝʥʪʷʙʨʝ 2025 ʛʦʜʘ ʧʦʢʘʟʳʚʘʣ ʨʦʩʪ ʥʘ 

15% ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʢʪʷʙʨʶ 2024-ʛʦ. ɺ ʩʪʦʠʤʦʩʪʥʦʤ ʚʳʨʘʞʝʥʠʠ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʟʘ-

ʥʠʤʘʶʪ 9% ʧʦ ʦʙʲʝʤʫ ʚ ʢʦʨʟʠʥʝ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʪʨʝʙʠʪʝʣʷ. ɼʦʣʷ ʩʪʘ-

ʙʠʣʴʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ. 

ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʨʠʩʢʠ, ʢʘʢ: ʢʦʣʝʙʘʥʠʷ ʮʝʥ ʥʘ ʩʳʨʴʝ (ʢʘʢʘʦ, ʩʘʭʘʨ, ʤʫʢʘ, ʞʠʨʳ, ʷʡʮʘ), ʢʦʣʝ-

ʙʘʥʠʷ ʮʝʥ ʥʘ ʠʥʛʨʝʜʠʝʥʪʳ ʠ ʫʧʘʢʦʚʢʫ, ʙʘʨʴʝʨʳ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʣʦʛʠʩʪʠʢʘ. ʊʘʢ ʞʝ, 

ʦʪʨʘʩʣʴ ʩʪʨʝʤʠʪʩʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʦʤʫ ʟʘʧʨʦʩʫ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦ-

ʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʠ ʚʝʢʪʦʨ ʨʘʟʚʠʪʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ çʟʜʦʨʦʚʫʶè ʤʦʜʠʬʠʢʘʮʠʶ ʢʦʥʜʠʪʝʨʩʢʦʡ 

ʧʨʦʜʫʢʮʠʠ: ʩʦʟʜʘʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʘʜʝʢʚʘʪʥʳʭ ʧʦʪʨʝʙʥʦ-

ʩʪʷʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦ-

ʩʪʠ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʩ ʟʘʜʘʥʥʳʤʠ ʠ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ; 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. 
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ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʯʝʨʝʟ ʟʘʤʝʥʫ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʩʳʨʴʷ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯ-

ʥʠʢʠ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʧʨʠʤʝʥʷʶʪ ʩʘʭʘʨʦʟʘʤʝʥʠʪʝʣʠ ʠ ʥʘʪʫ-

ʨʘʣʴʥʳʝ ʧʦʜʩʣʘʩʪʠʪʝʣʠ, ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʞʠʨʦʠʤʤʠ-

ʪʘʪʦʨʦʚ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʪʘʢʞʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʧʦʜʙʠʨʘʶʪʩʷ ʦʙʦʛʘʱʘʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʞʠʚʦʪʥʳʝ ʙʝʣʢʦ-

ʚʳʝ ʢʦʥʮʝʥʪʨʘʪʳ, ʧʠʱʝʚʳʝ ʚʦʣʦʢʥʘ, ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʠʜʳ ʤʫʢʠ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʜʦ-

ʙʘʚʢʠ ʠ ʜʨ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʙʦʨʘ, 

ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. 

ʆʙʩʫʞʜʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚ ʨʘʟʚʠʪʠʷ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʩʨʝʜʥʝʩʨʦʯ-

ʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘ-

ʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʳʨʴʷ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʥʘ ʵʪʘʧʘʭ ʧʝʨʝʨʘʙʦʪʢʠ, ʪʨʘʥʩʧʦʨʪʠʨʦʚ-

ʢʠ ʠ ʭʨʘʥʝʥʠʷ ʥʘ ʙʘʟʝ ʧʨʦʮʝʩʩʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʠ ʥʘʫʯʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠʶ çʇʨʦʜʦʚʦʣʴʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʚʦʟʤʦʞʥʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʡ, 

çʩʢʚʦʟʥʳʭè ʪʝʭʥʦʣʦʛʠʡ ʩ ʟʘʤʢʥʫʪʳʤ ʮʠʢʣʦʤ ʧʝʨʝʨʘʙʦʪʢʠ, ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʪʝʨʴ ʩʳʨʴʷ ʠ ʢʘʢ 

ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ï ʩʦʟʜʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʧʠʱʝʚʦʡ 

ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʠ ʧʨʠʞʠʟʥʝʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ. 

ʇʠʱʝʚʘʷ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʘʛ-

ʨʦʙʠʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ, ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʢʦʥʝʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ ʚʢʣʶʯʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. ɺ ʭʠ-

ʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʜʫʢʪʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʧʦʚʳʰʝʥʠʶ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʩʧʦʣʴʟʫʝʪ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʣʝʢʘʨʩʪʚ ʠ ʪʝʨʘʧʠʡ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʣʝʯʝʥʠʷ, ʫʣʫʯʰʘʷ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ. 

ɺʥʝʜʨʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʥʫʪʨʠʝʥʪʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʭ ʩʦʭʨʘʥʝʥʠʶ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʦʚ ʚ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʷʭ (ʚʢʣʶʯʘʷ 

ʧʨʦʜʫʢʮʠʶ ʵʢʦʥʦʤ-ʩʝʛʤʝʥʪʘ) ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʧʦʣʥʦʮʝʥʥʳʤ ʙʝʣʢʦʤ ʠ ʥʫʪʨʠʝʥʪʘʤʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʩʝʡ ʧʨʦʜʫʢʮʠʠ ʫʧʘʢʦʚʢʦʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʩʦʭʨʘʥʠʪʴ ʝʝ ʢʘʯʝʩʪʚʦ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ; ʩʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʘʥʪʠ-

ʤʠʢʨʦʙʥʳʤʠ ʜʦʙʘʚʢʘʤʠ, ʘ ʪʘʢʞʝ ʙʠʦʨʘʟʨʫʰʘʝʤʦʡ ʫʧʘʢʦʚʢʠ. 

ʉʦʟʜʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʟʜʝʨʞʝʢ ʧʨʠ ʭʨʘʥʝʥʠʠ, ʪʨʘʥʩ-

ʧʦʨʪʠʨʦʚʢʠ ʠ ʣʦʛʠʩʪʠʢʠ ʪʦʚʘʨʦʜʚʠʞʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʟʜʦʨʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʧʨʦʜʫʢʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʜʝʪʩʢʦʛʦ ʠ ʜʠʝʪʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ. 

ʇʨʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʫʯʝʥʳʭ ʘʢʘʜʝʤʠʯʝʩʢʦʡ, ʚʫʟʦʚʩʢʦʡ ʥʘʫʢʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʥʜʠ-

ʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ ʩ ʮʝʣʴʶ ʚʳʧʫʩʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʢʦʥʜʠʪʝʨʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʫʯʠʪʳʚʘ-

ʶʪʩʷ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ: ʜʦʙʨʦʚʦʣʴʥʘʷ ʦʩʥʦʚʘ, ʚʟʘʠʤ-

ʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʨʘʟʜʝʣʝʥʠʝ ʨʠʩʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʨʝʩʫʨʩʦʚ, ʧʦʣʥʦʤʦʯʠʡ ʠ ʪ.ʜ.), ʷʚʥʳʝ 
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ʦʙʷʟʘʪʝʣʴʩʪʚʘ (ʩʦʛʣʘʰʝʥʠʝ ʦ ʚʢʣʘʜʝ ʫʯʘʩʪʥʠʢʦʚ), ʩʦʚʤʝʩʪʥʘʷ ʨʘʙʦʪʘ (ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʦʪ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʜʦ ʨʝʘʣʠʟʘʮʠʠ), ʨʘʟʜʝʣʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʨʝʩʫʨʩʦʚ (ʤʝʭʘʥʠʟʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʢʦʤʧʝʪʝʥʮʠʡ). 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʮʝʣʠ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʘʯʝʩʪʚʘ: 

1) ʀʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʦʝ ʚʢʣʶʯʘʝʪ ʠʥʥʦʚʘʮʠʠ: ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʠʥʥʦʚʘʮʠʠ ʩʧʨʦʩʘ; 

2) ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫʚʝʨʝʥʠʪʝʪ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ; 

3) ʇʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ; 

4) ʊʦʯʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʠʟʤʝʨʝʥʠʡ; 

5) ʉʥʠʞʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʚ ʪʦʨʛʦʚʣʝ; 

6) ɿʘʱʠʪʘ ʨʳʥʢʘ ʦʪ ʥʝʙʝʟʦʧʘʩʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɸʥʘʣʠʟ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʢʘʯʝʩʪʚʦ ʧʦʥʷʪʠʝ ʩʫʙʲʝʢʪʠʚʥʦʝ, ʥʦ 

ʚ ʨʘʤʢʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʰʝʡ çʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʞʠʟʥʠè ʢʘʯʝʩʪʚʦ ï ʵʪʦ ʚʟʚʝʰʝʥʥʦʝ ʧʦʥʷ-

ʪʠʝ ʠ ʩʦʚʦʢʫʧʥʳʡ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ / ʧʦʢʘʟʘʪʝʣʝʡ / ʢʨʠʪʝʨʠʝʚ ʚ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ (+) ʪʝʭ-

ʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʵʪʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʜʫʙʣʠʨʫʶʱʘʷ ʦʙʣʘʩʪʴ (ʫʩʪʘʥʦʚʣʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ 

ʧʦʜʯʠʥʝʥʥʦʩʪʴ / ʢʣʘʩʩʠʬʠʢʘʮʠʶ), ʥʝ ʩʦʚʧʘʜʘʶʱʘʷ, ʧʦ ʩʫʱʝʩʪʚʫ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʜʠʥ ʩʤʳʩʣ, 

ʥʦ ʨʘʟʥʫʶ ʩʫʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʧʨʠ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʆʜʥʘʢʦ, ʣʠʰʴ ʥʝʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢʮʠʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʢʣʶʯʝʥʘ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥʪʳ. ɺʢʣʶʯʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʛʣʘʤʝʥ-

ʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʮʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ. ɺʝʨʥʘʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ï ʟʘʣʦʛ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʜʫʢʮʠʠ: ʦʙʝʩʧʝʯʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʛʦ ʜʝʢʣʘʨʠʨʦʚʘʥʠʷ, ʩʦʙʣʶʜʝʥʠʝ ʧʦʨʷʜʢʘ ʦʙʦʨʦʪʘ ʧʨʦʜʫʢ-

ʮʠʠ. ʀʤʝʥʥʦ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʚʚʝʜʝʥʠʝ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʅʘʮʠʦʥʘʣʴʥʳʝ ʧʨʦʝʢʪʳ, ʟʘʧʫʱʝʥʥʳʝ ʇʨʝʟʠʜʝʥʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ɺ.ɺ. ʇʫʪʠ-

ʥʳʤ ʚ 2018 ʛʦʜʫ ʠ ʥʦʚʳʡ ʧʨʦʝʢʪ 2024 ʛʦʜʘ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʬʝʨʝ 

ʦʙʨʘʟʦʚʘʥʠʷ. ʇʝʨʝʜʦʚʳʝ ʠʥʞʝʥʝʨʥʳʝ ʰʢʦʣʳ (ʇʀʐ) ï ʬʝʜʝʨʘʣʴʥʳʡ ʧʨʦʝʢʪ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ. ɽʛʦ ʢʣʶʯʝʚʘʷ ʮʝʣʴ ï ʧʦʜʛʦʪʦʚʠʪʴ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʠʥʞʝʥʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʧʦʩʦʙʥʳʭ ʦʙʝʩʧʝʯʠʪʴ ʩʪʨʘʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʫ-

ʚʝʨʝʥʠʪʝʪ. 

ʇʨʦʝʢʪʳ çʚʳʩʰʠʭ ʠʥʞʝʥʝʨʥʳʭ ʰʢʦʣè ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʇʨʠʦʨʠʪʝʪï

2030è ʧʦ ʥʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʦʝʢʪʫ çʅɸʋʂɸ ʠ ʋʅʀɺɽʈʉʀʊɽʊʓè. ʉʦʟʜʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʚʦʨʠʪ ʦ ʧʦʠʩʢʝ ʫʜʦʙʦʚʘʨʠʤʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʬʦʨʤʳ ʩʦʪʨʫʜʥʠʯʝ-

ʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʫʢʠ ʠ ʙʠʟʥʝʩʘ. 

ɻʨʘʥʪʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʯʝʨʝʟ ʄʠʥʦʙʨʥʘʫʢʠ, ʈʅʌ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ɸʅʆ (ʅʘʮʠʦʥʘʣʴ-

ʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʘ, ɸʛʝʥʪʩʪʚʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ), ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʚ 

ʨʘʤʢʘʭ ʌʆʀɺ ï ʚʩʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʨʝʟʫʣʴʪʘʪʘ, ʥʝ ʥʘ ʧʦʣʢʫ, 

ʘ ʚ ʟʘʚʦʜ. ʈʘʟʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʝʤʢʦʡ ʯʘʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʠ ʟʘʯʘʩʪʫʶ ʩʘʤʦ-

ʩʪʦʷʪʝʣʴʥʦ ʢʦʤʧʘʥʠʷ ʠʭ ʦʩʫʱʝʩʪʚʠʪʴ ʥʝ ʤʦʞʝʪ. 

ɻʦʚʦʨʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʝʩʧʝʯʠʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʅʝʣʴʟʷ ʜʦʧʫ-

ʩʪʠʪʴ, ʯʪʦʙʳ ʪʝʭʥʦʣʦʛʠʠ çʣʝʛʣʠ ʥʘ ʧʦʣʢʫè. ɽʩʣʠ ʠʥʥʦʚʘʮʠʠ ʥʝ ʧʦʰʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʦʥʠ 

ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʪʢʨʳʪʳʤʠ. ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʚ ʥʘʫʢʫ ʧʝʨʩʧʝʢ-

ʪʠʚʥʦʡ ʤʦʣʦʜʝʞʠ. ʂʦʛʜʘ ʤʦʣʦʜʝʞʴ ʚʦʚʣʝʢʘʝʪʩʷ ʚ ʨʝʰʝʥʠʝ ʠʥʪʝʨʝʩʥʦʛʦ ʧʨʦʝʢʪʘ ʩ ʠʥʚʝʩʪʠʮʠ-
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ʷʤʠ ʚ ʤʣʨʜ. ʨʫʙʣʝʡ ʠ ʟʘʜʘʯʘʤʠ ʙʳʪʴ ʣʫʯʰʠʤʠ ʚ ʤʠʨʝ ï ʨʝʰʘʝʪʩʷ ʠ ʚʦʧʨʦʩ ʣʠʯʥʳʭ ʘʤʙʠʮʠʡ ʠ 

ʣʠʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʰʠʨʝʥʠʠ ʤʝʨ ʧʦʜ-

ʜʝʨʞʢʠ: ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʅʀʆʂʈ; ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʇʨʠ ʵʪʦʤ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʧʨʦʩʘ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ: cashback, ʚʳʩʪʘʚ-

ʢʠ; ʣʴʛʦʪʥʳʡ ʅɼʉ. ɿʘ ʩʯʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʟʘʪʨʘʪ ʥʘ ʩʝʨʪʠʬʠʢʘʮʠʶ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʵʢʩʧʦʨʪ. ʀ ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʵʪʦ ʧʦʜʜʝʨʞʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ: ʦʙʥʫʣʝʥʠʝ 

ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ; ʩʢʠʜʢʠ ʧʦ ʩʪʨʘʭʦʚʳʤ ʚʟʥʦʩʘʤ; ʣʴʛʦʪʳ ʥʘ ʵʥʝʨʛʠʶ; ʥʫʣʝʚʳʝ ʧʦʰʣʠʥʳ ʥʘ 

ʠʥʛʨʝʜʠʝʥʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʟʘʛʨʘʜʠʪʝʣʴʥʳʝ ʧʦʰʣʠʥʳ; ʠʤʧʦʨʪʥʳʝ ʧʦʰʣʠʥʳ ʥʘ ʛʦʪʦʚʫʶ 

ʧʨʦʜʫʢʮʠʶ. 

ʃʠʪʝʨʘʪʫʨʘ. 1. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ çʇʠʱʝʚʘʷ ʧʨʦʜʫʢʮʠʷ ʚ ʯʘ-

ʩʪʠ ʝʝ ʤʘʨʢʠʨʦʚʢʠè (ʊʈ ʊʉ 022/2011). 

2. ʇʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʌ ʦʪ 15.01.2020 ˉ 8 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʉʪʨʘʪʝʛʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʜʦʨʦʚʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʢʦʥʪʨʦʣʷ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘè. 

3. ʊʫʪʝʣʴʷʥ ɺ.ɸ., ʅʠʢʠʪʶʢ ɼ.ɹ., ʊʘʨʤʘʝʚʘ ʀ.ʖ., ʇʦʛʦʞʝʚʘ ɸ.ɺ. ʉʪʨʘʪʝʛʠʷ ʥʘʫʯʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʥʠʷ ʥʘʩʝʣʝ-

ʥʠʷ // ʈʦʩʩʠʡʩʢʠʡ ʚʝʩʪʥʠʢ ʛʠʛʠʝʥʳ. 2025. ˉ 1. ʉ. 47-52. DOI: 10.24075/rbh.2025.124. 
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ʆ ʈɸɿɺʀʊʀʀ ʇʈʆʀɿɺʆɼʉʊɺɸ ʆɹʆʈʋɼʆɺɸʅʀʗ ʇʆ ʇɽʈɽʈɸɹʆʊʂɽ ɿɽʈʅɸ  

ʂʋʂʋʈʋɿʓ ʀ ʂɸʈʊʆʌɽʃʗ ʅɸ ʂʈɸʍʄɸʃ ʅɸ ɹɸɿɽ ɺʅʀʀʂ 
  

ʃʫʢʠʥ ʅ.ɼ. 
   

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣ-

ʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè 
  

ɺ 70-80-ʳʝ ʛʦʜʳ ʚ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʜʠʥʝʥʠʠ ʧʦ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʘʤ ʙʳʣʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʝʥʦ ʦʧʳʪʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʠ ʧʨʦʝʢʪʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʂʦʨʝʥʝʚʩʢʦʛʦ ʦʧʳʪʥʦ-

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʚʦʜʘ.  

ɺ ʉʉʉʈ ʚ ʪʦ ʚʨʝʤʷ ʜʝʡʩʪʚʦʚʘʣʦ ʙʦʣʝʝ 

90 ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʨʪʦʬʝʣʷ ʠ 45 

ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʟʝʨʥʦʚʦʛʦ ʩʳʨʴʷ. 

ʅʘ ʵʪʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʦʪʝʯʝ-

ʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʦʩʥʦʚʥʦʤ, ʂʦʨʝ-

ʥʝʚʩʢʦʛʦ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʚʦ-

ʜʘ, ʘ ʪʘʢʞʝ ʋʨʘʣʭʠʤʤʘʰʘ ʠ ʇʣʘʚʩʢʦʛʦ ʤʘ-

ʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʟʘʚʦʜʘ. ʀʟʛʦʪʦʚʣʝʥʥʦʝ 

ʥʘ ʥʘʰʝʤ ʟʘʚʦʜʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʵʢʩʧʦʨʪʠʨʦ-

ʚʘʣʦʩʴ ʪʘʢʞʝ ʚ ɻɼʈ, ʇʦʣʴʰʫ, ʏʝʭʦʩʣʦʚʘ-

ʢʠʶ, ɹʦʣʛʘʨʠʶ. ɺ ʌʈɻ ʙʳʣʘ ʧʨʦʜʘʥʘ ʣʠ-

ʮʝʥʟʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ ʠʟʤʝʣʴʯʠʪʝʣʷ, ʚ ɻɼʈ ʧʦʩʪʘʚʣʝʥʘ ʢʦʥʜʠʪʝʨʩʢʘʷ ʣʠʥʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ 

ʧʨʘʣʠʥʦʚʳʭ ʢʦʥʬʝʪ. ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʦʝʢʪʘʤ ɺʅʀʀʂ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʨʫʧʥʳʝ 

ʢʫʢʫʨʫʟʦʢʨʘʭʤʘʣʴʥʳʝ ʟʘʚʦʜʳ ʥʘ ʋʢʨʘʠʥʝ, ʄʦʣʜʘʚʠʠ, ʂʠʨʛʠʟʠʠ. 14 ʢʘʨʪʦʬʝʣʝʢʨʘʭʤʘʣʴʥʳʭ 

ʟʘʚʦʜʦʚ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʚʦ ɺʅʀʀʂ, 

ʜʝʡʩʪʚʫʶʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʧʦʩʣʝʚʦʝʥʥʳʝ ʛʦʜʳ ʚ ʉʉʉʈ ʚʩʝ ʩʠʣʳ 

ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʦʨʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʪʨʘʥʳ. ɺ ʢʦʥʮʝ 80-ʳʭ ʛʦʜʦʚ ʧʦʷʚʠʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʚʠ-

ʪʠʝ ʛʨʘʞʜʘʥʩʢʠʭ ʦʪʨʘʩʣʝʡ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʉʦ-

ʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦʪ 15.12.1990 ˉ 

1278 ʙʳʣʘ ʧʨʠʥʷʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦ-

ʛʨʘʤʤʘ ʢʦʥʚʝʨʩʠʠ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥ-

ʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʨʘʞʜʘʥ-

ʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʦʙʦʨʦʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʥʘ 

ʧʝʨʠʦʜ ʜʦ 1995 ʛʦʜʘ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʡ ʇʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʦʟ-

ʣʦʞʝʥʳ ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ 

ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʜʣʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰ-

ʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦ ʛʨʘʞʜʘʥʩʢʦʡ ʘʚʠʘʮʠʠ ʉʉʉʈ ʠ ɻʣʘʚʥʦʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ ʉʦʚʝʪʘ ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʧʦ 

ʧʨʦʜʦʚʦʣʴʩʪʚʠʶ ʠ ʟʘʢʫʧʢʘʤ. 

ɻʠʜʨʦʮʠʢʣʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʢʘʨʪʦʬʝʣʷ ʇɻʋ ï 200 

ʇʄʐ 10 ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʢʫʢʫʨʫʟʥʦʛʦ ʟʝʨʥʘ 

200ʪʥ/ʩʫʪʢʠ 
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ɹʳʣʘ ʧʨʠʥʷʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʥʘʫʯ-

ʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʛʨʘʤʤʘ, ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʶʱʘʷ ʜʣʷ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʜʝʢʘʥʪʝʨʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʪʨʝʭʬʘʟʥʳʭ, ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ 

ʧʰʝʥʠʮʳ ʠ ʩʝʧʘʨʘʪʦʨʦʚ ʧʦʚʳʰʝʥʥʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦ ʨʷʜʫ ʠʟʚʝʩʪʥʳʭ 

ʧʨʠʯʠʥ, ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʫʢʘʟʘʥʥʘʷ 

ʇʨʦʛʨʘʤʤʘ ʙʳʣʘ ʩʚʝʨʥʫʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤ ʧʦ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʤ ʠ ʧʨʦ-

ʝʢʪʥʳʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʘ ʚ ʮʝʣʦʤ ʨʷʜʝ ʚʫʟʦʚ ʩʪʨʘʥʳ ʙʳʣʠ ʩʦʢʨʘʱʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʮʝʣʝʚʳʝ ʠʥʞʝʥʝʨʥʳʝ ʢʘʬʝʜʨʳ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʜʝʬʠʮʠʪʫ ʢʘʜʨʦʚ ʢʦʥʩʪʨʫʢʪʦʨʦʚ ʠ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ. 

ɺ ʪʝ ʥʝʧʨʦʩʪʳʝ 1993-2000 ʛʦʜʳ 

ɺʅʀʀʂ ʟʘʢʣʶʯʠʣ 7 ʢʦʥʪʨʘʢʪʦʚ ʥʘ 

ʧʦʩʪʘʚʢʫ ʚ ʂʠʪʘʡʩʢʫʶ ʅʘʨʦʜʥʫʶ ʈʝʩʧʫʙ-

ʣʠʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʫʱʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘ-

ʮʠʶ 7 ʟʘʚʦʜʦʚ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʢʘʨʪʦʬʝʣʷ ʥʘ 

ʢʨʘʭʤʘʣ ʤʦʱʥʦʩʪʴʶ 500, 200 ʠ 50 ʪʦʥʥ 

ʢʘʨʪʦʬʝʣʷ ʚ ʩʫʪʢʠ. ɺʩʝ 7 ʧʨʝʜʧʨʠʷʪʠʡ ʙʳʣʠ 

ʟʘʧʫʱʝʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ɺʅʀʀʂ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʂʠʪʘʡ, ʟʘʥʠ-

ʤʘʚʰʠʡ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ 

ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ, ʥʝ ʠʤʝʣ 

ʥʠ ʦʜʥʦʛʦ ʢʘʨʪʦʬʝʣʝʢʨʘʭʤʘʣʴʥʦʛʦ ʟʘʚʦʜʘ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʨʦʯʥʳʡ ʟʘʢʘʟ ʂʠʪʘʶ ʥʘ ʧʦʩʪʘʚʢʫ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ ʧʦʩʪʫʧʠʣ 

ʠʟ ʗʧʦʥʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʨʤʦʚ ʜʣʷ ʘʢʚʘʢʫʣʴʪʫʨʳ, ʢʦʪʦʨʘʷ ʨʘʟʚʦʜʠʪʩʷ ʚ ʘʢʚʘʨʠʫʤʘʭ ʚʦ 

ʤʥʦʛʠʭ ʷʧʦʥʩʢʠʭ ʩʝʤʴʷʭ. 

ʇʨʠʝʤʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʧʫʩʢʘ ʚʩʝʛʦ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʴʥʦʛʦ ʢʨʘʭʤʘʣʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʟʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʂʠʪʘʡ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʣʩʷ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚ-

ʣʝʥʠʷʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʨʘʭʤʘʣʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʤ. ʉʦʪʨʫʜʥʠʢʠ ʠʥʩʪʠʪʫʪʘ 

ʥʝʤʘʣʦ ʚʳʩʪʫʧʘʣʠ ʧʝʨʝʜ ʢʠʪʘʡʩʢʠʤʠ ʫʯʝʥʳʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʠ ʥʘʙʣʶʜʘʣʠ ʢʘʢ ʯʝʪʢʦ 

ʙʳʣʦ ʦʨʛʘʥʠʟʦʚʘʥʦ ʫ ʥʠʭ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʘʷ ʟʘʷʚʢʘ ʫʜʦʚʣʝʪʚʦʨʷʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ-ʪʨʝʭ ʥʝʜʝʣʴ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʈʦʩʩʠʠ ʧʨʠʥʷʪʦ ʥʝʤʘʣʦ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʘʩʘʶʱʠʭʩʷ 

ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʩʳʨʴʷ ʚ ʈʦʩʩʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʠʪʩʷ ʠ ʨʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 30 ʘʚʛʫʩʪʘ 2019 ʛ. 

 ̄1931-ʨ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʣʷ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ.è. ɺ ʦʙʣʘʩʪʴ ʨʘʩʩʤʦʪʨʝʥʠʷ ʉʪʨʘʪʝʛʠʠ 

ʚʦʰʣʠ ʚʩʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʦʪʨʘʩʣʝʡ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

ʎʝʥʪʨʠʬʫʛʘ ʜʣʷ ʩʫʰʢʠ ʢʨʘʭʤʘʣʘ 

ʄʦʡʢʘ ʧʦʣʠʤʝʨʦʚ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 1000 ʢʛ/ʯ 
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ɺ ʉʪʨʘʪʝʛʠʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʟʥʘʯʠ-

ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʧʨʦʩʘ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʦʢʨʳʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʥʦʩʪʨʘʥʥʦ-

ʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʷʚʣʷʶʱʝʛʦʩʷ, ʢʘʢ ʧʨʘʚʠ-

ʣʦ, ʙʦʣʝʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʳʤ ʠ ʚʳʩʦ-

ʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝʤ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʂ 

ʩʝʛʤʝʥʪʘʤ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʩ ʚʳʩʦʢʦʡ 

ʜʦʣʝʡ ʠʥʦʩʪʨʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʪʥʝʩʝ-

ʥʳ (ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ɸʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ) ʩʣʝʜʫʶʱʠʝ ʦʪʨʘʩʣʠ: ʧʪʠʮʝʧʝ-

ʨʝʨʘʙʘʪʳʚʘʶʱʘʷ, ʤʘʩʣʦʞʠʨʦʚʘʷ, ʩʘʭʘʨʥʘʷ, ʤʦʣʦʯʥʘʷ. 

ʍʦʯʝʪʩʷ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʄʠʥʧʨʦʤʪʦʨʛʘ ʠ ʜʨʫʛʠʭ ʟʘʠʥ-

ʪʝʨʝʩʦʚʘʥʥʳʭ ʚʝʜʦʤʩʪʚ ʠ ʣʠʮ ʜʦʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʫʜʝʪ ʥʝʫʢʣʦʥʥʦ ʧʦʚʳ-

ʰʘʪʴʩʷ. 

ɺʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʨʘʩʣʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ 

ʜʣʷ ʧʠʱʝʚʦʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ ʠʤʧʦʨʪʘ 

ʙʳʣʠ ʦʙʩʫʞʜʝʥʳ ʥʘ ʧʣʦʱʘʜʢʝ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ï 

ʬʠʣʠʘʣʘ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè ʚ ʘʚʛʫʩʪʝ 2025 ʛʦʜʘ ʚ ʨʘʤʢʘʭ ʨʘʙʦʯʝʡ 

ʧʦʜʛʨʫʧʧʳ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʄʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘè ʧʦʜ ʧʨʝʜʩʝʜʘʪʝʣʴʩʪʚʦʤ ʆʨʩʠʢʘ ʀʣʴʠ 

ʃʝʦʥʠʜʦʚʠʯʘ, ʟʘʤʝʩʪʠʪʝʣʷ ʥʘʯʘʣʴʥʠʢʘ ʋʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʠʱʝʚʦʛʦ ʠ 

ʩʪʨʦʠʪʝʣʴʥʦ-ʜʦʨʦʞʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʄʠʥʧʨʦʤʪʦʨʛʘ ʈʦʩʩʠʠ. 
  

 
 

 

 

 

 

ʇɼʂ - ʤʘʰʠʥʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʢʫʢʫʨʫʟʥʦʛʦ 

ʟʝʨʥʘ 100 ʪʥ/ʩʫʪʢʠ 
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ʂ 100-ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ ɽ.ʂ. ʉʀɼʆʈʆɺʆʁ 
  

15 ʠʶʣʷ 2025 ʛʦʜʘ ʠʩʧʦʣʥʠʣʦʩʴ 100 ʣʝʪ ʩʦ ʜʥʷ ʨʦʞʜʝ-

ʥʠʷ ʉʠʜʦʨʦʚʦʡ ɽʣʝʥʳ ʂʦʥʩʪʘʥʪʠʥʦʚʥʳ ï ʇʦʯʝʪʥʦʛʦ ʚʝʪʝʨʘ-

ʥʘ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ, 

ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ ʠ ʦʨʛʘʥʠʟʘʪʦʨʘ ʥʘʫʢʠ, ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠ-

ʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʤʝʩʪʠʪʝʣʷ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ, ʫʯʝ-

ʥʦʛʦ ʩʝʢʨʝʪʘʨʷ, ʟʘʚʝʜʫʶʱʝʛʦ ʣʘʙʦʨʘʪʦʨʠʝʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʧʘʪʦʢʠ ʠ ʛʣʶʢʦʟʳ. 

ʉʠʜʦʨʦʚʘ (ʄʠʭʘʡʣʦʚʘ) ɽʣʝʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʨʦʜʠʣʘʩʴ 

15 ʠʶʣʷ 1925 ʛʦʜʘ ʚ ʛ. ʉʝʚʘʩʪʦʧʦʣʝ, ʂʨʳʤʩʢʦʡ ɸʉʉʈ. ɺ ʩʝ-

ʤʴʝ ʄʠʭʘʡʣʦʚʳʭ ʦʪʝʮ ʪʨʫʜʠʣʩʷ ʨʘʙʦʯʠʤ, ʘ ʧʦʩʣʝ ʨʝʚʦʣʶʮʠʠ 

ʟʘʢʦʥʯʠʣ ʪʝʭʥʠʢʫʤ ʠ ʙʳʣ ʥʘʟʥʘʯʝʥ ʥʘʯʘʣʴʥʠʢʦʤ ʩʪʨʦʠʪʝʣʴ-

ʥʦʛʦ ʮʝʭʘ ʟʘʚʦʜʘ ʢʨʘʩʠʪʝʣʝʡ. ɺ ʩʝʤʴʝ ʚʦʩʧʠʪʳʚʘʣʠʩʴ ʙʨʘʪ ʠ 

ʪʨʠ ʩʝʩʪʨʳ, ʩʪʘʨʰʝʡ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ ɽʣʝʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ. ɺ 1933 ʛʦʜʫ ʩʝʤʴʷ ʧʝʨʝʝʭʘʣʘ ʚ 

ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʦ ʚʨʝʤʷ ʚʦʡʥʳ ʩ 1941 ʧʦ 1943 ʛʦʜʳ ʩʝʤʴʷ ʥʘʭʦʜʠ-

ʣʘʩʴ ʚ ʩʝʣʝ ʃʝʫʟʳ ʂʠʛʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ɹʘʰʢʠʨʩʢʦʡ ɸʉʉʈ, ʛʜʝ ɽʣʝʥʘ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ 

ʦʢʦʥʯʠʣʘ ʩʨʝʜʥʶʶ ʰʢʦʣʫ. 

 

 
 

ɺ 1943 ʛʦʜʫ ʦʥʘ ʧʦʩʪʫʧʠʣʘ ʚ ʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʧʠʱʝʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʢʦʪʦʨʦʛʦ ʚ 1948 ʛ. ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʈʦʩʪʦʚʩʢʠʡ ʧʘʪʦʯʥʳʡ 

ʟʘʚʦʜ, ʛʜʝ ʧʨʦʨʘʙʦʪʘʣʘ ʚ ʜʦʣʞʥʦʩʪʠ ʛʣʘʚʥʦʛʦ ʭʠʤʠʢʘ ʪʨʠ ʛʦʜʘ. 

ɺ 1951 ʛʦʜʫ ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʙʳʣʘ ʟʘʯʠʩʣʝʥʘ ʚ ʦʯʥʫʶ ʘʩʧʠʨʘʥʪʫʨʫ ʎʅʀʀʂʇʇ, ʢʦʪʦʨʫʶ 

ʫʩʧʝʰʥʦ ʟʘʢʦʥʯʠʣʘ ʚ ʜʝʢʘʙʨʝ 1954 ʛʦʜʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʘʩʧʠʨʘʥʪʫʨʳ ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʨʘʙʦʪʘʣʘ ʚʦ ɺʩʝʩʦʶʟʥʦʤ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʜʦʣʞʥʦʩʪʠ ʩʪʘʨʰʝʛʦ 

ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ, ʘ ʩ ʷʥʚʘʨʷ 1957 ʛʦʜʘ ʟʘʚʝʜʫʶʱʝʡ ʧʘʪʦʯʥʦ-ʛʣʶʢʦʟʥʦʡ ʣʘʙʦʨʘʪʦʨʠʝʡ. ɺ 

ʧʝʨʠʦʜ ʩ 1959 ʧʦ 1961 ʛʦʜʳ ʠʩʧʦʣʥʷʣʘ ʦʙʷʟʘʥʥʦʩʪʠ ʋʯʝʥʦʛʦ ʩʝʢʨʝʪʘʨʷ ʠʥʩʪʠʪʫʪʘ. ɺ ʦʢʪʷʙʨʝ 

1955 ʛʦʜʘ ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣʘ ʜʠʩʩʝʨʪʘʮʠʶ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʪʝʤʝ: çʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʠ ʦʯʠʩʪʢʠ 

ʩʠʨʦʧʦʚ ʩʝʨʥʦ-ʢʠʩʣʦʪʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʴʥʦʡ ʧʘʪʦʢʠè. 



çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ3 (9) / 2025  

49 

ɿʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʥʘʰʝʤ ʠʥʩʪʠʪʫʪʝ ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʧʨʦʷʚʠʣʘ ʩʝʙʷ ʢʘʢ ʪʚʦʨʯʝʩʢʠʡ ʠ 

ʠʥʠʮʠʘʪʠʚʥʳʡ ʨʘʙʦʪʥʠʢ, ʩʧʦʩʦʙʥʳʡ ʢ ʧʨʦʚʝʜʝʥʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʨʘʙʦʪ. ʃʠʯʥʦ ʝʶ ʠ ʩ ʝʸ ʫʯʘʩʪʠʝʤ ʚʳʧʦʣʥʝʥʦ 245 ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʠʟ 

ʢʦʪʦʨʳʭ ʙʦʣʝʝ 80 ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʨʘʟʣʠʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʧʦʣʫʯʝʥʦ 5 ʘʚʪʦʨʩʢʠʭ ʩʚʠʜʝʪʝʣʴʩʪʚ 

ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ. 

ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʷʚʣʷʝʪʩʷ ʩʦʘʚʪʦʨʦʤ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ çʊʝʭʥʦʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ 

ʫʯʝʪ ʢʘʨʪʦʬʝʣʝʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, ʫʯʝʙʥʠʢʘ ʜʣʷ ʪʝʭʥʠʢʫʤʦʚ çʊʝʭʥʦʣʦʛʠʷ, 

ʪʝʭʥʦ-ʭʠʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʫʯʝʪ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè, çʉʧʨʘʚʦʯʥʠʢʘ ʧʦ 

ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫè, ʫʯʝʙʥʠʢʘ ʜʣʷ ɺʋɿʦʚ çʊʝʭʥʦʣʦʛʠʷ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚè. 

ɺ ʢʦʣʣʝʢʪʠʚʝ ʀʥʩʪʠʪʫʪʘ ɽ.ʂ. ʉʠʜʦʨʦʚʘ ʧʦʣʴʟʦʚʘʣʘʩʴ ʦʛʨʦʤʥʳʤ ʘʚʪʦʨʠʪʝʪʦʤ. ʉʠʜʦʨʦʚʘ 

ɽ.ʂ. ʧʦʩʪʦʷʥʥʦ ʨʘʙʦʪʘʣʘ ʥʘʜ ʧʦʚʳʰʝʥʠʝʤ ʩʚʦʝʡ ʜʝʣʦʚʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɺʦʟʛʣʘʚʣʷʝʤʘʷ ʝʶ ʣʘʙʦʨʘʪʦʨʠʷ ʫʩʧʝʰʥʦ ʚʳʧʦʣʥʷʣʘ ʧʣʘʥ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʏʘʩʪʦ 

ʚʳʝʟʞʘʣʘ ʚ ʢʦʤʘʥʜʠʨʦʚʢʠ ʜʣʷ ʦʢʘʟʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʧʨʝʜʧʨʠʷʪʠʷʤ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ 

ʦʪʨʘʩʣʠ. ʅʘʨʷʜʫ ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʦʡ ʉʠʜʦʨʦʚʘ ɽ.ʂ. ʚʝʣʘ ʙʦʣʴʰʫʶ 

ʦʙʱʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʢʘʢ ʜʝʧʫʪʘʪ ʈʦʩʪʦʚʩʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʩʦʚʝʪʘ, ʩʝʢʨʝʪʘʨʴ ʢʦʤʩʦʤʦʣʴʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʩʝʢʨʝʪʘʨʴ ʧʘʨʪʙʶʨʦ ʠ ʯʣʝʥ ʧʨʦʬʙʶʨʦ ʅʇʆ ʧʦ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʘʤ. 

 

 
 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʚʳʧʦʣʥʝʥʥʳʭ ɽ.ʂ. ʉʠʜʦʨʦʚʦʡ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

- ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʘʜʩʦʨʙʝʥʪʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʛʠʜʨʦʣʠʟʘʪʦʚ 

ʢʨʘʭʤʘʣʘ. ʈʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʷ ʆʋ-ʇʂ ʜʣʷ 

ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʧʘʪʦʯʥʳʭ ʩʠʨʦʧʦʚ; 

- ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʢʘʟʘʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ 

ʧʦʤʦʱʴ ʚ ʦʩʚʦʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ɽʬʨʝʤʦʚʩʢʦʤ ʛʣʶʢʦʟʥʦ-ʧʘʪʦʯʥʦʤ ʢʦʤʙʠʥʘʪʝ; 

- ʇʦʜʛʦʪʦʚʣʝʥ ʜʣʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʉʉʉʈ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʦʛʨʝʩʩʫ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʦ ʨʘʟʜʝʣʫ çʇʨʦʠʟʚʦʜʩʪʚʦ ʧʘʪʦʢʠ ʠ ʛʣʶʢʦʟʳè ʠ 

ʜʦʢʣʘʜ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʟʘ 1980ï1985 ʛʛ. 

ɺʥʝʜʨʝʥʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʣʝʜʫʶʱʠʝ ʨʘʟʨʘʙʦʪʢʠ: 
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- ʊʝʭʥʦʣʦʛʠʷ ʦʜʥʦʢʨʘʪʥʦʛʦ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʩʠʨʦʧʦʚ ʥʘ ɹʝʩʣʘʥʩʢʦʤ ʤʘʠʩʦʚʦʤ ʠ  

ʀʙʨʝʜʩʢʦʤ ʧʘʪʦʯʥʦʤ ʢʦʤʙʠʥʘʪʘʭ; 

- ʊʝʭʥʦʣʦʛʠʷ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʩʦʨʙʠʪʘ ʥʘ ʁʦʰʢʘʨ-ʆʣʠʥʩʢʦʤ ʚʠʪʘʤʠʥʥʦʤ ʟʘʚʦʜʝ; 

- ʇʨʦʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʫʩʢ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ɹʝʣʦʚʦʜʩʢʦʛʦ ʢʨʘʭʤʘ-

ʣʦʧʘʪʦʯʥʦʛʦ ʟʘʚʦʜʘ ʂʠʨʛʠʟʩʢʦʡ ʉʉʈ; 

 

 
 

- ʉʭʝʤʘ ʦʜʥʦʩʪʘʜʠʡʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʛʣʶʢʦʟʥʳʭ ʩʠʨʦʧʦʚ ʥʘ ɺʝʨʭʥʝʜʥʝʧʨʦʚʩʢʦʤ 

ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʤ ʟʘʚʦʜʝ; 

- ʈʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʦʯʠʩʪʢʠ ʩʠʨʦʧʦʚ ʛʨʘʥʫʣʠʨʦ-

ʚʘʥʥʳʤ ʫʛʣʝʤ ʜʣʷ ʂʘʟʘʮʢʦʛʦ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʛʦ ʟʘʚʦʜʘ. 

ɿʘ ʫʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʨʘʙʦʪʝ ʠʥʩʪʠʪʫʪʘ, ɽ.ʂ. ʉʠʜʦʨʦʚʘ ʥʘʛʨʘʞʜʝʥʘ ʦʨʜʝʥʦʤ çɿʥʘʢ 

ʇʦʯʝʪʘè ʠ ʤʝʜʘʣʷʤʠ çɿʘ ʪʨʫʜʦʚʦʝ ʦʪʣʠʯʠʝè ʠ çɿʘ ʜʦʙʣʝʩʪʥʳʡ ʪʨʫʜ, ʚ ʦʟʥʘʤʝʥʦʚʘʥʠʝ 100-

ʣʝʪʠʷ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɺ.ʀ. ʃʝʥʠʥʘè, ʟʦʣʦʪʦʡ ʠ ʩʝʨʝʙʨʷʥʦʡ ʤʝʜʘʣʷʤʠ ɺɼʅʍ ʉʉʉʈ, ʪʘʢʞʝ 

ʇʦʯʝʪʥʳʤʠ ɻʨʘʤʦʪʘʤʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʉʉʉʈ. 

ɺʦ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ʚʳʩʦʢʦ ʯʪʫʪ ʥʘʫʯʥʳʡ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʚʢʣʘʜ ɽʣʝʥʳ ʂʦʥʩʪʘʥʪʠʥʦʚʥʳ ʉʠʜʦʨʦʚʦʡ ʚ ʨʘʟʚʠʪʠʝ ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʡ 

ʦʪʨʘʩʣʠ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʥʩʪʠʪʫʪʘ ʢʘʢ ʠʟʚʝʩʪʥʦʛʦ ʫʯʝʥʦʛʦ ʠ 

ʦʨʛʘʥʠʟʘʪʦʨʘ ʥʘʫʢʠ, ʚʳʩʦʯʘʡʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘ, ʟʘʤʝʯʘʪʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʦʛʨʦʤʥʦʡ 

ʜʫʰʝʚʥʦʡ ʱʝʜʨʦʩʪʠ ʠ ʯʠʩʪʦʪʳ. 

 

 



çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ3 (9) / 2025  

51 

ʅʆɺʆʉʊʅɸʗ ʂʆʃʆʅʂɸ 
  

ʆ ɿɸʉɽɼɸʅʀʀ ʈɸɹʆʏɽʁ ʇʆɼɻʈʋʇʇʓ ʇʆ ʀʄʇʆʈʊʆɿɸʄɽʑɽʅʀʖ  

ʆɹʆʈʋɼʆɺɸʅʀʗ ɼʃʗ ɻʃʋɹʆʂʆʁ ʇɽʈɽʈɸɹʆʊʂʀ ɿɽʈʅɸ 
  

28 ʘʚʛʫʩʪʘ 2025 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨ-

ʞʘʱʝʛʦ ʩʳʨʴʷ ï ʬʠʣʠʘʣʘ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ ɸ.ɻ. ʃʦʨʭʘè ʧʨʦʰʣʦ ʟʘʩʝʜʘʥʠʝ 

ʨʘʙʦʯʝʡ ʧʦʜʛʨʫʧʧʳ ʧʦ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʶ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ çʄʘʰʠʥʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘè. ʄʝʨʦʧʨʠʷʪʠʝ ʩʦʙʨʘʣʦ ʢʣʶʯʝʚʳʭ 

ʠʛʨʦʢʦʚ ʨʳʥʢʘ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʚ ʵʪʦʡ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʨʘʩʣʠ.  

ɺ ʟʘʩʝʜʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʟʘʤʝ-

ʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦ-

ʟʷʡʩʪʚʝʥʥʦʛʦ, ʧʠʱʝʚʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-

ʜʦʨʦʞʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʄʠʥʧʨʦʤʪʦʨʛʘ 

ʈʦʩʩʠʠ ʀʣʴʷ ʃʝʦʥʠʜʦʚʠʯ ʆʨʩʠʢ, ʧʨʝʟʠʜʝʥʪ 

ɸʩʩʦʮʠʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʟʝʨʥʘ çʉʦʶʟʢʨʘʭʤʘʣè ʆʣʝʛ ʀʛʦʨʝʚʠʯ 

ʈʘʜʠʥ, ʜʠʨʝʢʪʦʨ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘ-

ʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ ʩʳʨʴʷ ɺʘʩʠʣʠʡ 

ɸʨʢʘʜʴʝʚʠʯ ɹʳʟʦʚ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝ-

ʥʠʷ ʎʝʥʪʨʘ ʢʦʤʧʝʪʝʥʮʠʡ ʠʤʧʦʨʪʦʟʘʤʝʱʝ-

ʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ɸʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʈʦʤʘʥ ʖʨʴʝʚʠʯ ʉʘʣʦʤʘʪʠʥ ʠ ʜʨ. 

ʉ ʧʨʠʚʝʪʩʪʚʝʥʥʳʤ ʩʣʦʚʦʤ ʚʳʩʪʫʧʠʣ ʆʣʝʛ ʀʛʦʨʝʚʠʯ ʈʘʜʠʥ, ʧʨʝʟʠʜʝʥʪ ɸʩʩʦʮʠʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʠʣ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʦʪʨʘʩʣʠ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. 

ʉ ʜʦʢʣʘʜʦʤ çʆ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʘ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜ-

ʥʳʭè ʚʳʩʪʫʧʠʣ ɺʘʩʠʣʠʡ ɸʨʢʘʜʴʝʚʠʯ ɹʳʟʦʚ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʉʦʚʝʪʘ ɸʩʩʦʮʠʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʜʠʨʝʢʪʦʨ ɺʅʀʀʂ ï ʬʠʣʠʘʣʘ ʌɻɹʅʋ çʌʀʎ ʢʘʨʪʦʬʝʣʷ ʠʤʝʥʠ  

ɸ.ɻ. ʃʦʨʭʘè. ʆʥ ʧʦʜʨʦʙʥʦ ʦʩʚʝʪʠʣ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʠ ʢʘʨʪʦʬʝʣʷ. 

ʀʣʴʷ ʃʝʦʥʠʜʦʚʠʯ ʆʨʩʠʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʋʧʨʘʚʣʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ, 

ʧʠʱʝʚʦʛʦ ʠ ʩʪʨʦʠʪʝʣʴʥʦ-ʜʦʨʦʞʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪʦʨʛʦʚʣʠ ʈʦʩʩʠʠ ʚ ʩʚʦʝʤ ʜʦʢʣʘʜʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʠʣ ʤʝʨʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. 

ɿʘʚʝʨʰʠʣ ʜʝʣʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʟʘʩʝ-

ʜʘʥʠʷ ʈʦʤʘʥ ʖʨʴʝʚʠʯ ʉʘʣʦʤʘʪʠʥ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʎʝʥʪʨʘ 

ʢʦʤʧʝʪʝʥʮʠʡ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ɸʛʝʥʪʩʪʚʘ 

ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʩ ʚʳʩʪʫʧ-

ʣʝʥʠʝʤ ʥʘ ʘʢʪʫʘʣʴʥʫʶ ʪʝʤʫ çʆʙ ʦʙʨʘʪʥʦʤ 

ʠʥʞʠʥʠʨʠʥʛʝ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʷè. ʆʥ ʧʦʜʝʣʠʣʩʷ ʫʩʧʝʰʥʳʤʠ ʢʝʡʩʘʤʠ 

ʠ ʤʝʪʦʜʠʢʘʤʠ ʦʩʚʦʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 
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çʄʳ ʧʨʠʛʣʘʰʘʝʤ ʯʣʝʥʦʚ ɸʩʩʦʮʠʘʮʠʠ çʉʦʶʟʢʨʘʭʤʘʣè ʠ ʝʝ ʧʘʨʪʥʝʨʦʚ ʢ ʘʢʪʠʚʥʦʤʫ ʫʯʘ-

ʩʪʠʶ ʚ ʛʨʘʥʪʦʚʳʭ ʧʨʦʝʢʪʘʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ɸʛʝʥʪʩʪʚʦʤ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ, ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʋʚʝʨʝʥ, ʯʪʦ ʩʦʦʙʱʘ ʤʳ ʦʙʝʩʧʝʯʠʤ ʧʠʱʝʚʫʶ 

ʦʪʨʘʩʣʴ ʥʝʦʙʭʦʜʠʤʳʤ ʝʡ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ ʠʟʜʝʣʠʷʤʠ ʨʦʩʩʠʡʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘè, ï ʦʪʤʝʪʠʣ ʈʦʤʘʥ ʉʘʣʦʤʘʪʠʥ. 

ɺ ʨʘʙʦʪʝ ʧʦʜʛʨʫʧʧʳ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʚʝʜʫʱʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʠʥʩʪʠʪʫʪʳ, ʦʪʨʘʩʣʝʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ 

ʢʨʫʧʥʝʡʰʠʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʘʥʠʠ. ʉʨʝʜʠ ʫʯʘʩʪʥʠʢʦʚ ʙʳʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪ ʄʠʥʠʩʪʝʨ-

ʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ ʈʌ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ, ɸʩʩʦʮʠʘʮʠʠ 

ʧʨʝʜʧʨʠʷʪʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʉʦʶʟ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʝʡ ʧʠʱʝʚʦʛʦ ʠ ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ɸʩʩʦʮʠʘʮʠʷ çʈʦʩʩʧʝʮʤʘʰè, ɸʅʆ çɸʛʝʥʪʩʪʚʦ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ 

ʨʘʟʚʠʪʠʶè, ʘ ʪʘʢʞʝ ʚʝʜʫʱʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʙʠʟʥʝʩ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʘʢʠʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʘʢ:  

ʆʆʆ çʈʫʩʪʘʨʢè, ʆʆʆ çʂʘʨʛʠʣʣè, ʆɸʆ çʂʨʘʭʤʘʣʦʧʨʦʜʫʢʪè, ʆʆʆ çɸʣʤʘʟè,  

ɸʆ çʄʝʣʴʠʥʚʝʩʪè, ɸʆ çʅʇʎ "ɺʅʀʀ ʂʦʤʙʠʢʦʨʤʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ"è, ʆʆʆ çɸʤʠʨʦʩʪè, 

ʆʆʆ ɻʂ çɺʝʩʪʝʨʦʩè, ʆʆʆ çɸʥʝʚʘè. 

çɼʘʥʥʘʷ ʨʘʙʦʯʘʷ ʧʦʜʛʨʫʧʧʘ ï ʵʪʦ ʚʘʞʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ, 

ʥʘʫʢʦʡ ʠ ʙʠʟʥʝʩʦʤ, ʢʦʪʦʨʘʷ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʦ 

ʚʦʟʨʦʞʜʝʥʠʶ ʠ ʨʘʟʚʠʪʠʶ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ. ʇʦ ʠʪʦʛʘʤ ʤʝʨʦʧʨʠʷʪʠʷ ʤʳ ʥʘʤʝʪʠʣʠ ʧʝʨʝʯʝʥʴ ʧʦʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ 

ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʟʘʤʝʱʝʥʠʷ ʠʤʧʦʨʪʘ ʚ 

ʩʝʛʤʝʥʪʝ ʧʠʱʝʚʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʦʧʨʦʜʫʢʪʦʚè, ï ʚʳʨʘʟʠʣ 

ʤʥʝʥʠʝ ʦ ʤʝʨʦʧʨʠʷʪʠʠ ʆʣʝʛ ʀʛʦʨʝʚʠʯ ʈʘʜʠʥ. 

ʋʯʘʩʪʥʠʢʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʨʘʙʦʪʦʡ ʂʦʨʝʥʝʚʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʟʘʚʦʜʘ ï ʦʧʳʪʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʦʡ ɺʅʀʀ ʢʨʘʭʤʘʣʘ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʨʘʭʤʘʣʩʦʜʝʨʞʘʱʝʛʦ 

ʩʳʨʴʷ. ʂʦʨʝʥʝʚʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʟʘʚʦʜ ʠʟʛʦʪʘʚʣʠʚʘʝʪ ʤʘʣʳʝ ʩʝʨʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʢʨʘʭʤʘʣʦʧʘʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʣʠʥʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʢʘʨʪʦʬʝʣʷ (ʤʦʱʥʦʩʪʴʶ ʦʪ 30 ʜʦ 500 ʪ 

ʢʘʨʪʦʬʝʣʷ ʚ ʩʫʪʢʠ), ʜʨʦʙʠʣʢʠ ʠ ʠʟʤʝʣʴʯʠʪʝʣʠ ʜʣʷ ʢʫʢʫʨʫʟʦʢʨʘʭʤʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʛʠʜʨʦʮʠʢʣʦʥʥʳʝ ʠ ʩʫʰʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʣʫʙʦʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ, ʢʘʨʪʦʬʝʣʷ, ʪʦʧʠʥʘʤʙʫʨʘ ʥʘ ʢʨʘʭʤʘʣ ʠ ʠʥʫʣʠʥ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʦʠʟʚʦʜʥʳʝ 

ʥʘʪʠʚʥʦʛʦ ʢʨʘʭʤʘʣʘ ï ʙʦʣʝʝ 100 ʚʠʜʦʚ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʨʘʭʤʘʣʦʚ ʠ ʜʦ 50 ʚʠʜʦʚ ʩʘʭʘʨʠʩʪʳʭ 

ʧʨʦʜʫʢʪʦʚ ï ʨʘʟʥʳʭ ʚʠʜʦʚ ʢʨʘʭʤʘʣʴʥʦʡ  ʧʘʪʦʢʠ, ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʦʚ, ʛʣʶʢʦʟʥʦ-ʬʨʫʢʪʦʟʥʳʭ 

ʩʠʨʦʧʦʚ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʛʣʶʢʦʟʳ ʠ ʜʨ. 
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ʀʉʊʆʈʀʏɽʉʂɸʗ ʉʇʈɸɺʂɸ 
  

ʆɹ ʀʉʊʆʈʀʀ ʄʀʈʆɺʆɻʆ ʂɸʈʊʆʌɽʃɽɺʆɼʉʊɺɸ 
  

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʨʦʜʠʥʘ ʢʘʨʪʦʬʝʣʷ ï ʖʞʥʘʷ 

ɸʤʝʨʠʢʘ. ʉʣʝʜʫʝʪ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʢʦ ʚʨʝʤʝʥʠ ʦʪʢʨʳʪʠʷ ɸʤʝʨʠʢʠ ʚ ʩʝʚʝʨʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘ-

ʩʪʷʭ ʵʪʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʢʘʨʪʦʬʝʣʴ ʥʝ ʙʳʣ ʠʟʚʝʩʪʝʥ.  

ʆʙʥʘʨʫʞʠʣʠ ʢʘʨʪʦʬʝʣʴ ʚ 1536ï1537 ʛʛ. ʚ ʠʥʜʝʡʩʢʦʤ ʩʝʣʝʥʠʠ ʉʦʨʦʢʦʪʘ (ʚ ʥʳʥʝʰʥʝʤ ʇʝ-

ʨʫ) ʣʶʜʠ ʠʟ ʚʦʝʥʥʦʡ ʵʢʩʧʝʜʠʮʠʠ ɻʦʥʩʘʣʦ ʜʝ ʂʝʩʘʜʘ. ʆʥʠ ʥʘʟʚʘʣʠ ʥʘʡʜʝʥʥʳʝ ʢʣʫʙʥʠ ʪʨʶʬʝʣʷ-

ʤʠ ʟʘ ʠʭ ʩʭʦʜʩʪʚʦ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʨʠʙʘʤʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʜʠʥ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʵʪʦʡ ʵʢʩʧʝ-

ʜʠʮʠʠ ʨʘʩʩʢʘʟʘʣ ʦ çʪʨʶʬʝʣʷʭè ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʀʩʪʦʨʠʷ ʥʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ɻʨʝʥʘʜʳè.  

ɺ 1538 ʛ. ʜʨʫʛʦʡ ʠʩʢʘʪʝʣʴ ʧʨʠʢʣʶʯʝʥʠʡ, ʇʝʜʨʦ ʉʠʝʩʘ ʜʝ ʃʝʦʥ, ʚ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʳ ʨʝʢʠ 

ʂʘʫʢʘ, ʘ ʧʦʪʦʤ ʚ ʂʠʪʦ (ʥʳʥʝʰʥʠʡ ʕʢʚʘʜʦʨ) ʪʦʞʝ ʥʘʰʝʣ ʤʷʩʠʩʪʳʝ ʢʣʫʙʥʠ, ʢʦʪʦʨʳʝ ʠʥʜʝʡʮʳ 

ʥʘʟʳʚʘʣʠ çʧʘʧʘè. ʉʠʝʩʘ ʜʝ ʃʝʦʥ ʥʘʧʠʩʘʣ ʢʥʠʛʫ ʦ ʩʚʦʠʭ ʧʫʪʝʰʝʩʪʚʠʷʭ ʠ ʧʨʠʢʣʶʯʝʥʠʷʭ ʧʦʜ 

ʥʘʟʚʘʥʠʝʤ çʍʨʦʥʠʢʘ ʇʝʨʫè, ʢʦʪʦʨʘʷ ʚʳʰʣʘ ʚ ʉʝʚʠʣʴʝ ʚ 1553 ʛ. ɺ ʵʪʦʡ ʢʥʠʛʝ ʇʝʜʨʦ ʉʠʝʩʘ ʜʝ 

ʃʝʦʥ ʧʠʩʘʣ: çʇʘʧʘ ï ʵʪʦ ʦʩʦʙʳʡ ʨʦʜ ʟʝʤʣʷʥʳʭ ʦʨʝʭʦʚ; ʙʫʜʫʯʠ ʩʚʘʨʝʥʳ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʤʷʛʢʠ-

ʤʠ, ʢʘʢ ʧʝʯʝʥʳʡ ʢʘʰʪʘʥ; ʧʨʠ ʵʪʦʤ ʦʥʠ ʧʦʢʨʳʪʳ ʢʦʞʫʨʦʡ ʥʝ ʪʦʣʱʝ ʢʦʞʫʨʳ ʪʨʶʬʝʣʷè. ɼʘʣʝʝ ʚ 

ʢʥʠʛʝ ʦʧʠʩʘʥ ʪʦʨʞʝʩʪʚʝʥʥʳʡ ʧʨʘʟʜʥʠʢ ʫʨʦʞʘʷ ʧʘʧʘ, ʢʦʪʦʨʳʡ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʨʝʣʠʛʠʦʟʥʳʤʠ ʦʙʨʷʜʘʤʠ. ɺ ʵʪʦʤ ʥʝʪ ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ: ʥʝʚʟʨʘʯʥʳʝ ʥʘ ʚʠʜ ʢʣʫʙʥʠ ʩʣʫʞʠʣʠ 

ʠʥʜʝʡʮʘʤ ʛʣʘʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʨʦʧʠʪʘʥʠʷ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ.  

ʂʘʨʪʦʬʝʣʴ ʙʳʣ ʠʟʚʝʩʪʝʥ ʠʥʜʝʡʮʘʤ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʟʘʜʦʣʛʦ ʜʦ ʪʦʛʦ, ʢʘʢ ʪʫʜʘ ʧʦʧʘʣʠ ʝʚ-

ʨʦʧʝʡʮʳ. ɺ ʧʦʛʨʝʙʝʥʠʷʭ ʠ ʤʦʛʠʣʴʥʠʢʘʭ ʠʥʜʝʡʮʝʚ ʦʙʥʘʨʫʞʝʥʳ ʚʘʟʳ, ʠʤʝʶʱʠʝ ʬʦʨʤʫ ʦʜʥʦʡ 

ʠʣʠ ʜʚʫʭ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʢʘʨʪʦʬʝʣʠʥ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʤʥʦʛʦ ʪʳʩʷʯ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ 

ʜʚʠʞʠʤʳʡ ʯʫʚʩʪʚʦʤ ʛʦʣʦʜʘ, ʧʝʨʚʦʙʳʪʥʳʡ ʯʝʣʦʚʝʢ ʠʩʢʘʣ ʚ ʟʝʤʣʝ ʩʲʝʜʦʙʥʳʝ ʢʦʨʝʥʴʷ ʠ ʩʣʫʯʘʡʥʦ 

ʥʘʪʢʥʫʣʩʷ ʥʘ ʢʣʫʙʥʠ ʜʠʢʦʛʦ ʢʘʨʪʦʬʝʣʷ.  

ɼʨʝʚʥʠʤ ʠʥʜʝʡʮʘʤ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʠ ʟʘʩʣʫʛʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʦʙʦʛʦ ʨʦʜʘ 

ʩʫʰʝʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ ʦʥʠ ʥʘʟʳʚʘʣʠ çʯʫʥʴʦè. ɺ ʇʝʨʫ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ɸʥʜ ʢʣʠʤʘʪ 

ʩʚʦʝʦʙʨʘʟʥʳʡ: ʜʥʝʤ ʩʠʣʴʥʦ ʛʨʝʝʪ ʩʦʣʥʮʝ, ʘ ʥʦʯʴʶ ʜʦʚʦʣʴʥʦ ʭʦʣʦʜʥʦ. ʇʦ ʥʦʯʘʤ ʠʥʜʝʡʮʳ ʟʘʤʦ-

ʨʘʞʠʚʘʣʠ ʢʣʫʙʥʠ, ʘ ʜʥʝʤ ʩʫʰʠʣʠ ʠʭ ʥʘ ʩʦʣʥʮʝ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʣʦ ʥʝ ʪʦʣʴʢʦ ʚʳʩʫʰʠʚʘʥʠʝ 

ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʥʦ ʠ ʫʜʘʣʝʥʠʝ ʠʟ ʥʠʭ ʛʦʨʝʯʠ. ʇʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʚʦʩʭʦʜʥʦ ʭʨʘʥʠʣʩʷ 

ʜʦ ʥʦʚʦʛʦ ʫʨʦʞʘʷ.  

ʉʦ ʚʨʝʤʝʥʝʤ ʚ ʇʝʨʫ, ʏʠʣʠ, ɹʦʣʠʚʠʠ ʢʘʨʪʦʬʝʣʴ ʩʜʝʣʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ, ʥʦ 

ʠ ʧʨʝʜʤʝʪʦʤ ʪʦʨʛʦʚʣʠ, ʠ ʦʙʲʝʢʪʦʤ ʨʝʣʠʛʠʦʟʥʦʛʦ ʢʫʣʴʪʘ. 

ʅʘʨʦʜʳ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ʠʤʝʥʫʶʪ ʢʘʨʪʦʬʝʣʴ ï papa ʠʣʠ batata. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨ-

ʪʦʬʝʣʴ ʠʤʝʝʪ ʶʞʥʦʘʤʝʨʠʢʘʥʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʘ-

ʤʳʡ ʥʠʟʢʠʡ ʚ ʤʠʨʝ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʥʝ ʜʦʩʪʠʛʘʚʰʠʡ ʚ 2006 ʛ. ʠ 16 ʤʣʥ ʪ. ʂʘʨ-

ʪʦʬʝʣʴ ʦʩʪʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʜʣʷ ʤʝʣʢʠʭ ʬʝʨʤʝʨʦʚ ʚ ɸʥʜʩʢʦʤ ʨʝʛʠʦʥʝ, ʛʜʝ ʦʥ ʚʳ-

ʨʘʱʠʚʘʝʪʩʷ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʦʨʪʘʤʠ ʢʘʨʪʦʬʝʣʷ, ʥʝʠʟʚʝʩʪʥʳʤʠ ʚ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʤʠʨʘ. ɺ 

ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʖʞʥʦʡ ɸʤʝʨʠʢʠ ï ɸʨʛʝʥʪʠʥʝ, ɹʨʘʟʠʣʠʠ, ʂʦʣʫʤʙʠʠ ʠ ʄʝʢʩʠʢʝ ï ʨʘʩʪʫʪ ʦʙʲʝʤʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʢʨʫʧʥʳʤʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʢʘʨʪʦʬʝʣʝʚʦʜʘʤʠ.  

ʂʘʨʪʦʬʝʣʴ ʟʘʥʠʤʘʣ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʚ ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʧʝʨʫʘʥʮʝʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʳʩʷʯʝ-

ʣʝʪʠʡ. ʄʘʪʝʨʠʘʣʳ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʢʦʧʦʢ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ʚʳʨʘʱʠʚʘʣʩʷ ʚ ʧʝʨʫ-

ʘʥʩʢʠʭ ɸʥʜʘʭ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 7000 ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ, ʘ ʧʦʩʣʝʜʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʩʪʦʷʱʠʤ ʮʝʥʪʨʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʨʘʩʪʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥ ʚ ʇʝʨʫ, ʨʘʩʧʦ-

ʣʦʞʝʥʥʳʡ ʢ ʩʝʚʝʨʫ ʦʪ ʦʟʝʨʘ ʊʠʪʠʢʘʢʘ.  

ʉʝʛʦʜʥʷ ʚ ʩʪʨʘʥʝ ʚʳʨʘʱʠʚʘʝʪʩʷ ʩʝʤʴ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ ï Solanum tuberosum ʠ ʝʱʝ ʰʝʩʪʴ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʢʘʨʪʦʬʝʣʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʣʠʰʴ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ. ɺ ʇʝʨʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʴʰʝ 
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ʢʘʨʪʦʬʝʣʷ, ʯʝʤ ʚ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʪʨʘʥʝ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ: ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʦʙʲʝʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣ 3,3 ʤʣʥ ʪ, ʘ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦʩʪʠʛʘʝʪ ʧʨʠʤʝʨʥʦ 80 ʢʛ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ.  

ʂʘʨʪʦʬʝʣʴ ʚʳʨʘʱʠʚʘʶʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʝʣʢʠʝ ʬʝʨʤʝʨʳ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 2500 ʤʝʪʨʦʚ ʜʦ 

ʙʦʣʝʝ ʯʝʤ 4000 ʤʝʪʨʦʚ ʚ ʎʝʥʪʨʘʣʴʥʳʭ ɸʥʜʘʭ, ʘ ʚ ʧʨʠʙʨʝʞʥʳʭ ʜʦʣʠʥʘʭ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʨʨʠʛʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʦʙʝʩʧʦʢʦ-

ʝʥʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʛʨʦʤʥʳʡ ʩʧʝʢʪʨ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʧʝʨʫ-

ʘʥʩʢʦʤ ʢʘʨʪʦʬʝʣʝ, ʦʢʘʟʘʣʩʷ çʚ ʦʧʘʩʥʦʩʪʠè ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʦʨʪʦʚ, ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʚʳʨʘʱʠʚʘʶʪʩʷ ʣʠʰʴ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʨʝʜʧʦʯʪʝʥʠʡ ʛʦʨʦʜʩʢʠʭ 

ʧʦʪʨʝʙʠʪʝʣʝʡ.  

ɺ ʀʩʧʘʥʠʠ ʢʘʨʪʦʬʝʣʴ ʧʦʷʚʠʣʩʷ ʚ 1565 ʛ. ʕʪʦ ʙʳʣ ʥʝ ʫʨʦʞʝʥʝʮ ɸʥʜ, ʘ ʯʠʣʠʡʩʢʠʡ ʢʘʨʪʦ-

ʬʝʣʴ ï ʧʨʘʨʦʜʠʪʝʣʴ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ ʩʦʨʪʦʚ. ʀʩʧʘʥʮʘʤ ʥʦʚʳʡ ʧʣʦʜ ʥʝ ʧʦʥʨʘʚʠʣ-

ʩʷ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʦʙʦʚʘʣʠ ʝʩʪʴ ʩʳʨʳʝ ʢʣʫʙʥʠ.  

ʂʘʨʪʦʬʝʣʴ ʧʦʧʘʣ ʚ ʀʪʘʣʠʶ ʪʘʢʞʝ ʚ 1565 ʛʦʜʫ. ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʚ 1565 ʛʦʜʫ ʠʩʧʘʥʩʢʠʡ ʢʦ-

ʨʦʣʴ ʌʠʣʠʧʧ II ʦʪʧʨʘʚʠʣ ʢʘʨʪʦʬʝʣʴʥʳʝ ʢʣʫʙʥʠ ʚ ʈʠʤ ʚ ʜʘʨ ʇʘʧʝ ʇʠʶ IV. ɺ ʪʝʯʝʥʠʝ ʧʨʠʤʝʨʥʦ 

15 ʣʝʪ ʢʘʨʪʦʬʝʣʴ ʟʜʝʩʴ ʚʦʟʜʝʣʳʚʘʣʠ ʢʘʢ ʩʘʜʦʚʳʡ ʦʚʦʱ ʠ ʣʠʰʴ ʩ 1580 ʛ. ʦʥ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ.  

ʀʪʘʣʴʷʥʮʳ ʩʥʘʯʘʣʘ ʥʘʟʚʘʣʠ ʢʘʨʪʦʬʝʣʴ çʧʝʨʫʘʥʩʢʠʤ ʟʝʤʣʷʥʳʤ ʦʨʝʭʦʤè, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ï 

tartufoli (çʤʘʣʝʥʴʢʠʝ ʪʨʶʬʝʣʠè) ï ʢʦʪʦʨʳʡ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʙʨʘʟʮʳ ʢʘʨʪʦʬʝʣʷ ʨʘʟʤʥʦʞʘʣʠʩʴ 

ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʧʦ ɽʚʨʦʧʝ, ʫʢʦʨʝʥʠʣʦʩʴ ʚ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ (kartoffel), ʨʫʤʳʥʩʢʦʤ (cartof), 

ʨʫʩʩʢʦʤ (ʢʘʨʪʦʬʝʣʴ) ʠ ʜʘʞʝ ʠʩʣʘʥʜʩʢʦʤ (kartafla).  

ʀʟ ʀʪʘʣʠʠ ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ XVI ʩʪʦʣʝʪʠʷ ʢʘʨʪʦʬʝʣʴ ʧʦʧʘʣ ʚ ɹʝʣʴʛʠʶ, ʥʦ ʠ ʟʜʝʩʴ 

ʜʦʣʛʦ ʦʩʪʘʚʘʣʩʷ ʨʝʜʢʦʩʪʥʳʤ ʨʘʩʪʝʥʠʝʤ ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ.  

ɺ 1588 ʛ. ʬʨʘʥʮʫʟʩʢʠʡ ʙʦʪʘʥʠʢ ʂʦʨʦʣʴ ʂʣʫʟʠʫʩ ʧʦʣʫʯʠʣ ʦʪ ʤʵʨʘ ʙʝʣʴʛʠʡʩʢʦʛʦ ʛʦʨʦʜʘ 

ʀʦʥʝ ʌʠʣʠʧʧʘ ʜʝ ʉʠʚʨʠ ʚ ʧʦʜʘʨʦʢ ʜʚʘ ʢʣʫʙʥʷ ʢʘʨʪʦʬʝʣʷ. ʆʜʠʥ ʠʟ ʥʠʭ ʂʣʫʟʠʫʩ ʚʳʩʘʜʠʣ ʚ ɺʝʥ-

ʩʢʦʤ ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ, ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʣʦʞʠʣ ʚ ɸʚʩʪʨʠʠ ʥʘʯʘʣʦ ʢʫʣʴʪʫʨʝ ʢʘʨʪʦʬʝʣʷ. ɼʨʫʛʦʡ 

ʢʣʫʙʝʥʴ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʝʟʜʦʤ ʂʣʫʟʠʫʩʘ ʧʦʧʘʣ ʚʦ ʌʨʘʥʢʬʫʨʪ-ʥʘ-ʄʘʡʥʝ. ɺ 1601 ʛ. ʂʣʫʟʠʫʩ ʦʧʠʩʘʣ 

ʢʘʨʪʦʬʝʣʴ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʀʩʪʦʨʠʷ ʨʝʜʢʠʭ ʨʘʩʪʝʥʠʡè. ɺ ʵʪʦʡ ʢʥʠʛʝ ʘʚʪʦʨ ʧʠʩʘʣ, ʯʪʦ 

ç...ʢʘʨʪʦʬʝʣʴ ʩʪʘʥʦʚʠʪʩʷ ʜʦʚʦʣʴʥʦ ʦʙʳʯʥʳʤ ʨʘʩʪʝʥʠʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʘʜʦʚ ɻʝʨʤʘʥʠʠ, ʪʘʢ ʢʘʢ 

ʦʥʦ ʜʦʚʦʣʴʥʦ ʧʣʦʜʦʚʠʪʦè. ʇʨʘʚʜʘ, ʢʦʛʜʘ ʧʨʫʩʩʢʠʡ ʢʦʨʦʣʴ ʌʨʠʜʨʠʭ ɺʠʣʴʛʝʣʴʤ I ʠʟʜʘʣ ʫʢʘʟ ʦ 

ʨʘʟʚʝʜʝʥʠʠ ʢʘʨʪʦʬʝʣʷ, ʪʦ ʚʩʣʝʜ ʟʘ ʵʪʠʤ ʦʥ ʧʦʩʣʘʣ ʜʨʘʛʫʥ, ʢʦʪʦʨʳʝ ʥʘʩʠʣʴʥʦ ʟʘʩʪʘʚʣʷʣʠ ʢʨʝʩʪʴ-

ʷʥ ʩʘʞʘʪʴ ʢʘʨʪʦʬʝʣʴ. ʆʢʦʥʯʘʪʝʣʴʥʦ ʢʘʨʪʦʬʝʣʴ ʧʨʠʞʠʣʩʷ ʚ ɻʝʨʤʘʥʠʠ ʣʠʰʴ ʚ ʩʝʨʝʜʠʥʝ 18-ʛʦ 

ʚʝʢʘ; ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʛʦʣʦʜ, ʚʳʟʚʘʥʥʳʡ ʚʦʡʥʦʡ 1758ï1763 ʛʛ.  

ʀʟ ɻʝʨʤʘʥʠʠ ʢʘʨʪʦʬʝʣʴ ʚ 1594 ʛ. ʧʦʧʘʣ ʚ ɻʦʣʣʘʥʜʠʶ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʛʦʨʦʜ ʃʝʡʜʝʥ. 

ʇʨʝʜʧʦʣʘʛʘʶʪ ʪʘʢʞʝ, ʯʪʦ ʂʣʫʟʠʫʩ ʧʦʩʣʘʣ ʢʣʫʙʥʠ ʠ ʰʚʝʡʮʘʨʩʢʦʤʫ ʙʦʪʘʥʠʢʫ ʂʘʩʧʘʨʫ ɹʦʭʝʥʫ, ʘ 

ʠʟ ʐʚʝʡʮʘʨʠʠ ʢʘʨʪʦʬʝʣʴ ʟʘʪʝʤ ʧʝʨʝʢʦʯʝʚʘʣ ʚʦ ʌʨʘʥʮʠʶ. ʂʩʪʘʪʠ, ɹʦʭʝʥ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʌʠʪʦ-

ʧʠʥʘʢʩè ʜʘʣ ʢʘʨʪʦʬʝʣʶ ʝʛʦ ʩʦʚʨʝʤʝʥʥʦʝ ʙʦʪʘʥʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦʝ ʥʘʟʚʘʥʠʝ: çSolanum 

tuberosum».  

ɼʘʣʝʝ, ʦʥ ʧʦʧʘʜʘʝʪ ʚ ʇʦʣʴʰʫ, ʐʚʝʮʠʶ, ɺʝʥʛʨʠʶ, ʈʫʤʳʥʠʶ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʢʦʨʦʣʴ ʈʝʯʠ 

ʇʦʩʧʦʣʠʪʦʡ ʗʥ III ʉʦʙʝʩʢʠʡ ʧʦʟʥʘʢʦʤʠʣ ʩ ʢʘʨʪʦʬʝʣʝʤ ï ʠʟʚʝʩʪʥʳʤ ʩʥʘʯʘʣʘ ʢʘʢ amerykany (ʦʪ 

ʩʣʦʚʘ çɸʤʝʨʠʢʘè) ï ʩʚʦʠʭ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʚ ʩʝʨʝʜʠʥʝ 17-ʛʦ ʚʝʢʘ, ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ɺʝʥʳ. 

ʊʘʢ ʥʘʯʘʣʘʩʴ ʜʦʣʛʘʷ ʠʩʪʦʨʠʷ ʣʶʙʚʠ, ʢʦʪʦʨʘʷ ʧʨʝʚʨʘʪʠʣʘ ʚ 20-ʦʤ ʚʝʢʝ ʇʦʣʴʰʫ ʚ ʦʜʥʦʛʦ ʠʟ ʛʠ-

ʛʘʥʪʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. 

ɺʝʥʛʝʨʩʢʠʡ ʙʘʨʦʥ ɸʧʧʝʣʴ ʂʘʧʦʩʢʘʥʠʡ ʜʦʢʘʟʘʣ, ʯʪʦ ʦʥ ʧʝʨʚʳʡ ʚʚʝʣ ʢʘʨʪʦʬʝʣʴ ʚ ɺʝʥʛʨʠʠ ʠ 

ʟʘ ʵʪʦ ʧʦʣʫʯʠʣ ʧʨʘʚʦ ʠʟʦʙʨʘʟʠʪʴ ʥʘ ʩʚʦʝʤ ʬʘʤʠʣʴʥʦʤ ʛʝʨʙʝ ʢʘʨʪʦʬʝʣʴʥʳʝ ʢʣʫʙʥʠ. 

ɺ 18-ʤ ʚʝʢʝ ʠʟ ɻʝʨʤʘʥʠʠ ʢʘʨʪʦʬʝʣʴ ʙʳʣ ʚʚʝʟʝʥ ʚ ʊʨʘʥʩʠʣʴʚʘʥʠʶ. 
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ʌʘʢʪ ʧʦʷʚʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ɸʥʛʣʠʠ ʠ ʀʨʣʘʥʜʠʠ ʩʚʷʟʳʚʘʶʪ ʩ ʠʤʝʥʝʤ ʘʜʤʠʨʘʣʘ ʌʨʝʥʩʠʩʘ 

ɼʨʝʡʢʘ, ʢʦʪʦʨʳʡ ʙʫʜʪʦ ʙʳ ʚ 1587 ʛ. ʧʨʠʚʝʟ ʢʘʨʪʦʬʝʣʴ ʚ ɸʥʛʣʠʶ ʠʟ ʢʨʫʛʦʩʚʝʪʥʦʛʦ ʧʫʪʝʰʝʩʪʚʠʷ. 

ʇʦ ʜʨʫʛʦʡ ʚʝʨʩʠʠ ʢʣʫʙʥʠ ʙʳʣʠ ʧʨʠʚʝʟʝʥʳ ʘʥʛʣʠʡʩʢʠʤ ʤʦʨʝʧʣʘʚʘʪʝʣʝʤ ʊʦʤʘʩʦʤ ʂʘʚʝʥʜʠʰʝʤ. 

ɺʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʢʘʨʪʦʬʝʣʴ ʧʦʧʘʣ ʚ ɸʥʛʣʠʶ ʠʟ ʀʩʧʘʥʠʠ ʠʣʠ ʯʝʨʝʟ ʪʦʛʦ ʞʝ ʂʣʫʟʠʫʩʘ, ʢʦʪʦ-

ʨʳʡ ʙʳʣ ʜʨʫʛʦʤ ɼʨʝʡʢʘ.  

ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʥʦ ʬʘʢʪʦʤ ʦʩʪʘʝʪʩʷ ʪʦ, ʯʪʦ ʚ ʛʦʨʦʜʝ ʆʬʬʝʥʙʫʨʛʝ (ʚ ɹʘʚʘʨʠʠ) ʘʜʤʠʨʘʣʫ 

ɼʨʝʡʢʫ ʫʩʪʘʥʦʚʠʣʠ ʧʘʤʷʪʥʠʢ, ʧʴʝʜʝʩʪʘʣ ʢʦʪʦʨʦʛʦ ʫʢʨʘʰʝʥ ʬʨʠʟʦʤ ʩ ʢʘʨʪʦʬʝʣʴʥʳʤʠ ʢʣʫʙʥʷʤʠ 

ʠ ʥʘ ʥʝʤ ʚʳʩʝʯʝʥʘ ʥʘʜʧʠʩʴ: çʉʵʨ ʌʨʝʥʩʠʩ ɼʨʝʡʢ, ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʡ ʫʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ 

ɽʚʨʦʧʝè.  

ɿʘʩʣʫʛʫ ʨʘʟʚʝʜʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ɸʥʛʣʠʠ ʧʨʠʧʠʩʳʚʘʣʠ ʪʘʢʞʝ ʘʜʤʠʨʘʣʫ ɺʘʣʴʪʝʨʫ ʈʝʣʝʶ. 

ʇʨʘʚʜʘ, ʧʝʨʚʳʝ ʦʧʳʪʳ ʘʜʤʠʨʘʣʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʘʨʪʦʬʝʣʷ ʚ ʧʠʱʫ ʟʘʢʦʥʯʠʣʠʩʴ ʜʦʚʦʣʴʥʦ 

ʢʫʨʴʝʟʥʦ. ɺʳʨʘʩʪʠʚ ʫ ʩʝʙʷ ʢʘʨʪʦʬʝʣʴ, ʈʝʣʝʡ ʧʨʠʛʦʪʦʚʠʣ ʠʟ ʥʝʛʦ ʠʟʳʩʢʘʥʥʦʝ ʙʣʶʜʦ, ʧʨʠʧʨʘʚʠʣ 

ʝʛʦ ʤʘʩʣʦʤ ʠ ʧʨʷʥʦʩʪʷʤʠ ʠ ʩʦʟʚʘʣ ʩʚʦʠʭ ʜʨʫʟʝʡ ʦʪʚʝʜʘʪʴ ʵʪʦ ʢʫʰʘʥʴʝ. ʅʦ ʙʣʶʜʦ ʛʦʩʪʷʤ ʥʝ ʧʦ-

ʥʨʘʚʠʣʦʩʴ, ʪʘʢ ʢʘʢ ʦʥʦ ʙʳʣʦ ʠʟʛʦʪʦʚʣʝʥʦ ʥʝ ʠʟ ʢʣʫʙʥʝʡ ʢʘʨʪʦʬʝʣʷ, ʘ ʠʟ ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʴʝʚ. ɸʜ-

ʤʠʨʘʣ ʨʘʩʩʝʨʜʠʣʩʷ ʥʘ ʩʚʦʶ ʥʝʫʜʘʯʫ ʠ ʩʞʝʛ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʥʘ ʢʦʨʥʶ.  

ʇʨʦʰʣʦ ʝʱʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʧʦʢʘ ʢʘʨʪʦʬʝʣʴ ʧʦʣʫʯʠʣ ʧʦʣʥʦʝ ʧʨʠʟʥʘʥʠʝ ʚ ɸʥʛʣʠʠ.  

ɺ ʀʨʣʘʥʜʠʶ ʢʘʨʪʦʬʝʣʴ ʙʳʣ ʟʘʚʝʟʝʥ ʧʨʠʤʝʨʥʦ ʚ 1587 ʛ. ɿʜʝʩʴ ʥʦʚʘʷ ʢʫʣʴʪʫʨʘ ʙʳʩʪʨʦ ʧʨʠ-

ʞʠʣʘʩʴ ʠ ʩʳʛʨʘʣʘ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʛʦʣʦʜʘ, ʦʪ ʢʦʪʦʨʦʛʦ ʩʪʨʘʥʘ ʩʪʨʘʜʘʣʘ 

ʚʩʣʝʜʩʪʚʠʝ ʥʝʫʨʦʞʘʷ ʭʣʝʙʦʚ. ʀʨʣʘʥʜʮʳ ʧʝʨʚʳʤʠ ʠʟ ʚʩʝʭ ʝʚʨʦʧʝʡʮʝʚ ʧʦʠʩʪʠʥʝ ʩ ʵʥʪʫʟʠʘʟʤʦʤ 

ʧʨʠʚʝʪʩʪʚʦʚʘʣʠ ʢʘʨʪʦʬʝʣʴ, ʧʨʦʟʚʘʥʥʳʡ ʠʤʠ práta. ʄʝʥʝʝ ʯʝʤ ʯʝʨʝʟ 100 ʣʝʪ ʦʢʦʣʦ ʧʦʣʫʤʠʣʣʠʦ-

ʥʘ ʠʨʣʘʥʜʮʝʚ ʫʞʝ ʧʠʪʘʣʠʩʴ ʢʘʨʪʦʬʝʣʝʤ. 

ʉ ʢʘʨʪʦʬʝʣʝʤ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʠ ʥʘʮʠʦʥʘʣʴʥʘʷ ʪʨʘʛʝʜʠʷ ʀʨʣʘʥʜʠʠ. ʂ 19-ʤʫ ʩʪʦʣʝʪʠʶ ʢʘʨ-

ʪʦʬʝʣʴ ʩʪʘʣ ʠʩʪʦʯʥʠʢʦʤ 80% ʢʘʣʦʨʠʡ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʦʩʥʦʚ-

ʥʦʡ ʠʩʪʦʯʥʠʢ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ. ʅʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʘʨʪʦʬʝʣʷ ʪʘʠʣʘ ʚ ʩʝʙʝ ʠ ʫʛʨʦʟʫ: ʚ 1840-ʭ 

ʛʦʜʘʭ ʚ ʀʨʣʘʥʜʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʠʪʦʬʪʦʨʦʟʘ ʙʳʣʘ ʧʦʪʝʨʷʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ 

ʚʳʟʚʘʣʦ ʛʦʣʦʜ, ʫʥʝʩʰʠʡ ʞʠʟʥʠ 1 ʤʣʥ ʯʝʣʦʚʝʢ ʠ ʧʦʩʣʫʞʠʚʰʠʡ ʧʨʠʯʠʥʦʡ ʵʤʠʛʨʘʮʠʠ ʤʠʣʣʠʦʥʦʚ 

ʜʨʫʛʠʭ ʠʨʣʘʥʜʮʝʚ.  

ɺʦ ʌʨʘʥʮʠʠ ʢʘʨʪʦʬʝʣʴ ʙʳʣ ʠʟʚʝʩʪʝʥ ʝʱʝ ʚ 1600 ʛ. ʌʨʘʥʮʫʟʳ ʥʘʟʚʘʣʠ ʢʘʨʪʦʬʝʣʴ çʟʝʤʣʷ-

ʥʳʤʠ ʷʙʣʦʢʘʤʠè. ʕʪʦ ʥʘʟʚʘʥʠʝ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʫʜʝʨʞʠʚʘʣʦʩʴ ʠ ʚ ʈʦʩʩʠʠ, ʢʫʜʘ ʢʘʨʪʦʬʝʣʴ ʧʦ-

ʧʘʣ ʚ ʩʝʨʝʜʠʥʝ XVIII ʚ. 

ɺʥʘʯʘʣʝ ʟʝʤʣʷʥʳʝ ʷʙʣʦʢʠ ʥʝ ʥʘʰʣʠ ʚʦ ʌʨʘʥʮʠʠ ʧʨʠʟʥʘʥʠʷ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʠ ʚʦ ʚʩʝʭ ʜʨʫ-

ʛʠʭ ʩʪʨʘʥʘʭ. ʌʨʘʥʮʫʟʩʢʠʝ ʚʨʘʯʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ʷʜʦʚʠʪ. ɸ ʧʘʨʣʘʤʝʥʪ ʚ 1630 ʛ. ʩʧʝ-

ʮʠʘʣʴʥʳʤ ʫʢʘʟʦʤ ʟʘʧʨʝʪʠʣ ʨʘʟʚʦʜʠʪʴ ʚʦ ʌʨʘʥʮʠʠ ʢʘʨʪʦʬʝʣʴ. ɼʘʞʝ ʟʥʘʤʝʥʠʪʘʷ çɹʦʣʴʰʘʷ ʵʥ-

ʮʠʢʣʦʧʝʜʠʷè, ʢʦʪʦʨʫʶ ʚ 1765 ʛ. ʠʟʜʘʚʘʣʠ ʚʠʜʥʝʡʰʠʝ ʫʯʝʥʳʝ ʌʨʘʥʮʠʠ ï ɼʠʜʨʦ, ɼ'ɸʣʘʤʙʝʨ ʠ 

ʜʨʫʛʠʝ, ʠ ʪʘ ʩʦʦʙʱʘʣʘ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ï ʵʪʦ ʛʨʫʙʘʷ ʧʠʱʘ, ʛʦʜʥʘʷ ʪʦʣʴʢʦ ʜʣʷ ʥʝʪʨʝʙʦʚʘʪʝʣʴʥʳʭ 

ʞʝʣʫʜʢʦʚ.  

ʉʢʦʨʦ, ʦʜʥʘʢʦ, ʥʘʰʝʣʩʷ ʚʦ ʌʨʘʥʮʠʠ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʦ ʟʘʩʣʫʛʘʤ ʦʮʝʥʠʣ ʢʘʨʪʦʬʝʣʴ. ʕʪʦ 

ʙʳʣ ʧʘʨʠʞʩʢʠʡ ʘʛʨʦʥʦʤ ʠ ʘʧʪʝʢʘʨʴ ɸʥʪʫʘʥ ʆʛʶʩʪ ʇʘʨʤʘʥʪʴʝ. ʅʘʭʦʜʷʩʴ ʚ ʧʣʝʥʫ ʚ ɻʝʨʤʘʥʠʠ, ʦʥ 

ʧʦʟʥʘʢʦʤʠʣʩʷ ʪʘʤ ʩ ʥʦʚʦʡ ʢʫʣʴʪʫʨʦʡ. ɺʦʟʚʨʘʱʘʷʩʴ ʥʘ ʨʦʜʠʥʫ, ʇʘʨʤʘʥʪʴʝ ʟʘʭʚʘʪʠʣ ʩ ʩʦʙʦʡ 

ʤʝʰʦʢ ʢʘʨʪʦʬʝʣʷ. ɺ ʇʘʨʠʞʝ ʦʥ ʫʩʪʨʦʠʣ ʦʙʝʜ, ʚʩʝ ʙʣʶʜʘ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʠʟ ʢʘʨ-

ʪʦʬʝʣʷ. ʇʘʨʤʘʥʪʴʝ ʥʝ ʧʦʚʪʦʨʠʣ ʦʰʠʙʢʠ ʈʝʣʝʷ: ʙʣʶʜʘ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʠʟ ʢʣʫʙʥʝʡ. ʅʘ ʦʙʝʜʝ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʚʠʜʥʳʝ ʢʦʨʦʣʝʚʩʢʠʝ ʩʘʥʦʚʥʠʢʠ, ʫʯʝʥʳʝ ʠ, ʛʦʚʦʨʷʪ, ʜʘʞʝ ʟʥʘʤʝʥʠʪʳʡ ʬʨʘʥʮʫʟ-

ʩʢʠʡ ʭʠʤʠʢ ɸʥʪʫʘʥ ʃʦʨʘʥ ʃʘʚʫʘʟʴʝ. ʆʙʝʜ ʧʦʥʨʘʚʠʣʩʷ ʚʩʝʤ. ʅʦ ʇʘʨʤʘʥʪʴʝ ʵʪʦʛʦ ʙʳʣʦ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦ. ʆʥ ʜʦʙʠʚʘʣʩʷ, ʯʪʦʙʳ ʢʘʨʪʦʬʝʣʴ ʧʦʣʫʯʠʣ ʧʨʠʟʥʘʥʠʝ ʚ ʥʘʨʦʜʝ. ɺ 1771 ʛ. ʇʘʨʤʘʥʪʴʝ ʧʠʩʘʣ: 

çʉʨʝʜʠ ʙʝʩʯʠʩʣʝʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʢʨʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʰʠ ʠ ʚʦʜʥʫʶ 
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ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʥʦʛʦ ʰʘʨʘ, ʥʝʪ, ʙʳʪʴ ʤʦʞʝʪ, ʥʠ ʦʜʥʦʛʦ, ʢʦʪʦʨʦʝ ʩ ʙʦʣʴʰʠʤ ʧʨʘʚʦʤ ʟʘʩʣʫʞʠʚʘʣʦ 

ʙʳ ʚʥʠʤʘʥʠʝ ʜʦʙʨʳʭ ʛʨʘʞʜʘʥ, ʯʝʤ ʢʘʨʪʦʬʝʣʴè. 

ʅʦ çʜʦʙʨʳʝ ʛʨʘʞʜʘʥʝè ʌʨʘʥʮʠʠ ʧʦʥʘʯʘʣʫ ʥʝ ʨʘʟʜʝʣʷʣʠ ʚʦʩʪʦʨʛʦʚ ʇʘʨʤʘʥʪʴʝ. ʀ ʪʦʛʜʘ ʘʧ-

ʪʝʢʘʨʴ ʨʝʰʠʣ ʧʦʡʪʠ ʥʘ ʭʠʪʨʦʩʪʴ. ɺʳʭʣʦʧʦʪʘʚ ʫ ʢʦʨʦʣʷ ʥʝʙʦʣʴʰʦʡ ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʧʦʜ ʇʘʨʠʞʝʤ, 

ʇʘʨʤʘʥʪʴʝ ʫʩʪʨʦʠʣ ʥʘ ʥʝʤ ʢʘʨʪʦʬʝʣʴʥʳʡ ʦʛʦʨʦʜ. ʅʦ ʢʘʢ ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʥʘʩʝʣʝʥʠʷ ʢ ʥʦʚʦʤʫ 

ʜʠʢʦʚʠʥʥʦʤʫ ʨʘʩʪʝʥʠʶ? ʇʘʨʤʘʥʪʴʝ ʧʨʠʜʫʤʘʣ: ʦʥ ʥʘʥʷʣ ʦʪʨʷʜ ʩʦʣʜʘʪ ʜʣʷ ʦʭʨʘʥʳ ʩʚʦʝʛʦ ʦʛʦʨʦ-

ʜʘ. ɼʥʝʤ ʦʥʠ ʙʜʠʪʝʣʴʥʦ ʩʣʝʜʠʣʠ ʟʘ ʪʝʤ, ʯʪʦʙʳ ʥʠʢʪʦ ʧʦʩʪʦʨʦʥʥʠʡ ʥʝ ʧʦʧʘʣ ʥʘ ʦʛʦʨʦʜ, ʘ ʥʦʯʴʶ 

ʫʭʦʜʠʣʠ ʩʧʘʪʴ. ʊʘʢʘʷ ʥʝʦʙʳʯʥʘʷ ʦʭʨʘʥʘ ʥʝʚʦʣʴʥʦ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʧʨʦʞʠʚʘʚʰʠʭ ʥʝʧʦʜʘʣʝʢʫ 

ʢʨʝʩʪʴʷʥ. ʅʘʰʣʦʩʴ ʥʝʤʘʣʦ ʣʶʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʨʝʰʠʣʠ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʞʝ ʵʪʦ ʪʘʢ ʨʝʚʥʦʩʪʥʦ 

ʦʭʨʘʥʷʝʪ ʯʫʜʘʢ-ʘʧʪʝʢʘʨʴ. ʆʥʠ ʧʨʠʭʦʜʠʣʠ ʥʦʯʴʶ, ʪʘʡʢʦʤ ʙʨʘʣʠ ʢʣʫʙʥʠ ʠ ʟʘʪʝʤ ʩʘʞʘʣʠ ʠʭ ʫ ʩʝʙʷ 

ʥʘ ʦʛʦʨʦʜʘʭ. ʕʪʦʛʦ ʇʘʨʤʘʥʪʴʝ ʪʦʣʴʢʦ ʠ ʜʦʙʠʚʘʣʩʷ. ʆʯʝʥʴ ʩʢʦʨʦ ʬʨʘʥʮʫʟʩʢʠʝ ʢʨʝʩʪʴʷʥʝ ʧʦ ʜʦ-

ʩʪʦʠʥʩʪʚʫ ʦʮʝʥʠʣʠ ʥʦʚʫʶ ʢʫʣʴʪʫʨʫ.  

ʇʦ ʜʨʫʛʦʡ ʚʝʨʩʠʠ ʇʘʨʤʘʥʪʴʝ ʙʫʜʪʦ ʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʣ ʢʘʨʪʦʬʝʣʝʤ ʢʦʨʦʣʷ ʌʨʘʥʮʠʠ ʃʶʜʦ-

ʚʠʢʘ XVI; ʪʦʪ ʨʘʟʨʝʰʠʣ ʇʘʨʤʘʥʪʴʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʠ ʨʘʩʧʦʨʷʜʠʣʩʷ, ʚʳʩʪʘʚʠʪʴ ʥʘ ʦʛʦʨʦʜʝ 

ʢʘʨʘʫʣ. ʊʘʢ ʠʣʠ ʠʥʘʯʝ, ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʧʨʦʧʘʛʘʥʜʝ ʢʘʨʪʦʬʝʣʷ ʩʳʛʨʘʣ ʩʢʨʦʤʥʳʡ ʧʘʨʠʞʩʢʠʡ 

ʘʧʪʝʢʘʨʴ ʠ ʘʛʨʦʥʦʤ ɸʥʪʫʘʥ ʇʘʨʤʘʥʪʴʝ.  

ʆʜʥʘʢʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʢʘʨʪʦʬʝʣʴ ʧʦʣʫʯʠʣ ʣʠʰʴ ʚ ʩʘʤʦʤ ʢʦʥʮʝ 

18-ʛʦ ʚʝʢʘ ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ʩʝʤʴʠ ɺʠʣʴʤʦʨʝʥʦʚ. ɼʝʷʪʝʣʴʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʧʘʛʘʥʜʝ ʢʘʨʪʦʬʝʣʷ 

ʧʨʠʥʷʣ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʝʨ ʬʠʥʘʥʩʦʚ ʈʦʙʝʨ ɾʘʢ ʊʶʨʛʦ.  

ʌʨʘʥʮʠʷ ʥʝ ʟʘʙʳʣʘ ʧʝʨʚʦʛʦ ʜʨʫʛʘ ʠ ʵʥʪʫʟʠʘʩʪʘ ʢʘʨʪʦʬʝʣʷ. ʅʘ ʨʦʜʠʥʝ ʇʘʨʤʘʥʪʴʝ ʚ ʛʦʨʦʜʝ 

ʄʦʥʛʠʜʴʝ ʝʤʫ ʚʦʟʜʚʠʛʥʫʪ ʧʘʤʷʪʥʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʚʳʩʝʯʝʥʘ ʥʘʜʧʠʩʴ: çɹʣʘʛʦʜʝʪʝʣʶ ʯʝʣʦʚʝʯʝʩʪʚʘè. 

ɼʨʫʛʦʡ ʧʘʤʷʪʥʠʢ ʫʩʪʘʥʦʚʣʝʥ ʧʦʜ ʇʘʨʠʞʝʤ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʚʧʝʨʚʳʝ ʙʳʣ ʚʳʩʘʞʝʥ ʢʘʨʪʦʬʝʣʴ. ɹʣʘ-

ʛʦʜʘʨʥʳʝ ʧʘʨʠʞʘʥʝ ʢʘʞʜʳʡ ʛʦʜ ʩʘʞʘʶʪ ʢʘʨʪʦʬʝʣʴ ʥʘ ʢʣʘʜʙʠʱʝ ʇʝʨ-ʃʘʰʝʟ, ʛʜʝ ʧʦʭʦʨʦʥʝʥ ʇʘʨ-

ʤʘʥʪʴʝ, ʠ ʩʢʨʦʤʥʳʝ ʮʚʝʪʢʠ ʚʩʝ ʣʝʪʦ ʫʢʨʘʰʘʶʪ ʝʛʦ ʤʦʛʠʣʫ. ɸ ʬʨʘʥʮʫʟʩʢʠʝ ʢʫʣʠʥʘʨʳ ʫʚʝʢʦʚʝʯʠʣʠ 

ʝʛʦ ʠʤʷ ʦʩʦʙʳʤ ʢʘʨʪʦʬʝʣʴʥʳʤ ʩʫʧʦʤ, ʢʦʪʦʨʦʤʫ ʧʨʠʩʚʦʠʣʠ ʥʘʟʚʘʥʠʝ çʉʫʧ ʇʘʨʤʘʥʪʴʝè.  

ʅʘʯʘʣʦ ʨʘʟʚʝʜʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʈʦʩʩʠʠ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʶʪ ʩ ʠʤʝʥʝʤ ʇʝʪʨʘ I. ʉʫʱʝʩʪʚʫʝʪ 

ʚʝʨʩʠʷ, ʯʪʦ ʇʝʪʨ I, ʧʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʢʘʨʪʦʬʝʣʝʤ ʚ ɻʦʣʣʘʥʜʠʠ ʠ ʦʮʝʥʠʚ ʝʛʦ, ʧʦʩʣʘʣ ʛʨʘʬʫ ʐʝ-

ʨʝʤʝʪʝʚʫ ʤʝʰʦʢ ʢʘʨʪʦʬʝʣʷ ʩʦ ʩʪʨʦʛʠʤ ʧʨʠʢʘʟʦʤ ʨʘʟʚʦʜʠʪʴ ʝʛʦ ʚ ʈʦʩʩʠʠ (ʥʦ ʧʠʩʘʪʝʣʴ ɺʘʣʝʥʪʠʥ 

ʇʠʢʫʣʴ ʚ ʩʚʦʝʤ ʨʦʤʘʥʝ çʉʣʦʚʦ ʠ ʜʝʣʦè ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʇʝʪʨ I ʧʨʠʩʣʘʣ ʐʝʨʝʤʝʪʝʚʫ ʥʝ ʢʘʨʪʦ-

ʬʝʣʴ, ʘ ʪʦʧʠʥʘʤʙʫʨ). ʉ ʵʪʦʛʦ ʤʝʰʢʘ ʢʘʨʪʦʬʝʣʷ ʙʫʜʪʦ ʙʳ ʠ ʥʘʯʘʣʘʩʴ ʠʩʪʦʨʠʷ ʨʫʩʩʢʦʡ ʢʘʨʪʦʰʢʠ. 

ʆʜʥʘʢʦ ʞʝ ʥʝʪ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʩʫʜʴʙʝ ʵʪʦʡ ʮʘʨʩʢʦʡ ʧʦʩʳʣʢʠ. ɽʩʣʠ ʦʥʘ ʠ ʠʤʝʣʘ ʤʝʩʪʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʪʦ ʙʳʣʘ ʣʠʰʴ ʦʜʥʠʤ ʠʟ ʧʫʪʝʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʥʘʰʫ ʩʪʨʘʥʫ. ɺʦ 

ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʝʨʝʜʠʥʝ 18-ʛʦ ʚʝʢʘ ʚʦ ʤʥʦʛʠʭ ʨʫʩʩʢʠʭ ʛʦʨʦʜʘʭ ʠ ʤʝʩʪʥʦʩʪʷʭ 

ʢʨʝʩʪʴʷʥʝ ʠ ʦʛʦʨʦʜʥʠʢʠ ʨʘʟʚʦʜʠʣʠ ʢʘʨʪʦʬʝʣʴ.  

ʇʝʨʚʦʝ ʚʨʝʤʷ ʢʘʨʪʦʬʝʣʴ ʚ ʈʦʩʩʠʠ, ʢʘʢ, ʚʧʨʦʯʝʤ, ʧʦʚʩʶʜʫ, ʩʯʠʪʘʣʩʷ ʜʠʢʦʚʠʥʥʳʤ ʵʢʟʦʪʠ-

ʯʝʩʢʠʤ ʦʚʦʱʝʤ. ɽʛʦ ʧʦʜʘʚʘʣʠ ʢʘʢ ʨʝʜʢʦʝ ʠ ʣʘʢʦʤʦʝ ʙʣʶʜʦ ʥʘ ʜʚʦʨʮʦʚʳʭ ʙʘʣʘʭ ʠ ʙʘʥʢʝʪʘʭ. ʀ, 

ʢʘʢ ʵʪʦ ʥʠ ʧʦʢʘʞʝʪʩʷ ʩʪʨʘʥʥʳʤ, ʧʦʩʳʧʘʣʠ ʪʦʛʜʘ ʢʘʨʪʦʬʝʣʴ ʥʝ ʩʦʣʴʶ, ʘ ʩʘʭʘʨʦʤ.  

ʇʦʩʪʝʧʝʥʥʦ ʨʫʩʩʢʠʝ ʣʶʜʠ ʙʦʣʴʰʝ ʫʟʥʘʚʘʣʠ ʦ ʧʦʣʴʟʝ ʢʘʨʪʦʬʝʣʷ. ʊʘʢ, 200 ʩ ʣʠʰʥʠʤ ʣʝʪ 

ʥʘʟʘʜ ʚ ʦʜʥʦʡ ʠʟ ʩʪʘʪʝʡ ʞʫʨʥʘʣʘ çʉʦʯʠʥʝʥʠʷ ʠ ʧʝʨʝʚʦʜʳ, ʢ ʧʦʣʴʟʝ ʠ ʫʚʝʩʝʣʝʥʠʶ ʩʣʫʞʘʱʠʝè, 

ʧʦʩʚʷʱʝʥʥʦʡ ʢʘʨʪʦʬʝʣʶ, ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʟʝʤʣʷʥʳʝ ʷʙʣʦʢʠ (ʪʘʢ ʧʝʨʚʦʝ ʚʨʝʤʷ ʥʘʟʳʚʘʣʠ ʢʘʨʪʦ-

ʬʝʣʴ) ï ʵʪʦ ʧʨʠʷʪʥʦʝ ʠ ʟʜʦʨʦʚʦʝ ʢʫʰʘʥʴʝ. ʋʢʘʟʳʚʘʣʦʩʴ, ʯʪʦ ʠʟ ʢʘʨʪʦʬʝʣʷ ʤʦʞʥʦ ʧʝʯʴ ʭʣʝʙ, 

ʚʘʨʠʪʴ ʢʘʰʠ, ʛʦʪʦʚʠʪʴ ʧʠʨʦʞʢʠ ʠ ʢʣʝʮʢʠ.  

ʋʞʝ ʚ 1764ï1776 ʛʛ. ʢʘʨʪʦʬʝʣʴ ʚʦʟʜʝʣʳʚʘʣʠ ʥʘ ʦʛʦʨʦʜʘʭ ʇʝʪʝʨʙʫʨʛʘ, ʅʦʚʛʦʨʦʜʘ, ʧʦʜ ʈʠ-

ʛʦʡ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ.  

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʢʘʨʪʦʬʝʣʷ ʚ ʈʦʩʩʠʠ ʩʳʛʨʘʣʘ ʄʝʜʠʮʠʥʩʢʘʷ ʂʦʣʣʝʛʠʷ, 

ʙʳʚʰʘʷ ʪʦʛʜʘ ʚʪʦʨʳʤ ʧʦʩʣʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʥʘʫʯʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʈʦʩʩʠʠ. ʂʦʛʜʘ ʚ 60-ʭ ʛʦʜʘʭ 
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18-ʛʦ ʚʝʢʘ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ ʨʘʟʨʘʟʠʣʩʷ ʛʦʣʦʜ, ʄʝʜʠʮʠʥʩʢʘʷ ʂʦʣʣʝʛʠʷ ʦʙʨʘʪʠʣʘʩʴ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʧʦʨʪʦʤ ʚ ʉʝʥʘʪ. ɺ ʵʪʦʤ ʨʘʧʦʨʪʝ, ʤʝʞʜʫ ʧʨʦʯʠʤ, ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʣʫʯʰʠʡ ʩʧʦʩʦʙ 

ʙʦʨʴʙʳ ʩ ʛʦʣʦʜʦʤ ç...ʩʦʩʪʦʠʪ ʚ ʪʝʭ ʟʝʤʣʷʥʳʭ ʷʙʣʦʢʘʭ, ʢʦʠ ʚ ɸʥʛʣʠʠ ʥʘʟʳʚʘʶʪʩʷ ʧʦʪʝʪʝʩ, ʘ ʚ 

ʠʥʳʭ ʤʝʩʪʘʭ ʟʝʤʣʷʥʳʤʠ ʛʨʫʰʘʤʠ, ʪʘʨʪʫʬʝʣʷʥʠ ʠ ʢʘʨʪʫʬʝʣʷʤʠè. ʉʝʥʘʪ ʠʟʜʘʣ ʩʧʝʮʠʘʣʴʥʳʡ 

ʫʢʘʟ. ɺʦʪ ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʚ ʥʝʡ ʧʨʦʯʠʪʘʪʴ ʦ ʢʘʨʪʦʬʝʣʝ: çʂʦ ʩʪʦʣʴ ʚʝʣʠʢʦʡ ʧʦʣʴʟʝ ʩʠʭ ʷʙʣʦʢ ʠ 

ʯʪʦ ʦʥʠ ʧʨʠ ʨʘʟʚʦʜʝ ʚʝʩʴʤʘ ʤʘʣʦ ʪʨʫʜʘ ʪʨʝʙʫʶʪ, ʘ ʦʥʳʡ ʥʝʧʦʤʝʨʥʦ ʥʘʛʨʘʞʜʘʶʪ ʠ ʥʝ ʪʦʣʴʢʦ 

ʣʶʜʷʤ ʢ ʧʨʠʷʪʥʦʡ ʠ ʟʜʦʨʦʚʦʡ ʧʠʱʝ, ʥʦ ʠ ʢ ʢʦʨʤʫ ʚʩʷʢʦʡ ʜʦʤʘʰʥʝʡ ʞʠʚʦʪʠʥʝ ʩʣʫʞʘʪ, ʜʦʣʞʥʦ 

ʠʭ ʧʦʯʝʩʪʴ ʟʘ ʣʫʯʰʠʡ ʚ ʜʦʤʦʩʪʨʦʡʩʪʚʝ ʦʚʦʱ ʠ ʢ ʨʘʟʚʦʜʫ ʝʛʦ ʧʨʠʣʦʞʠʪʴ ʚʩʝʤʝʨʥʦʝ ʩʪʘʨʘʥʠʝè.  

ʇʦʤʠʤʦ ʫʢʘʟʘ, ʉʝʥʘʪ ʚʳʧʫʩʪʠʣ ʠ ʩʧʝʮʠʘʣʴʥʦʝ çʥʘʩʪʘʚʣʝʥʠʝè, ʪ.ʝ. ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʟʚʝʜʝ-

ʥʠʶ ʢʘʨʪʦʬʝʣʷ. ʆ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ ʩʝʨʴʝʟʥʦ ʦʪʥʦʩʠʣʩʷ ʉʝʥʘʪ ʢ ʜʝʣʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʈʦʩʩʠʠ 

ʢʘʨʪʦʬʝʣʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ 1765ï1766 ʛʛ. ʦʥ 22 ʨʘʟʘ ʦʙʩʫʞʜʘʣ ʵʪʦʪ ʚʦʧʨʦʩ. ʉʨʘʟʫ 

ʞʝ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʰʘʛʠ; ʟʘʢʫʧʣʝʥʳ ʩʝʤʝʥʘ ʠ ʨʘʟʦʩʣʘʥʳ ʚʦ ʚʩʝ ʛʫʙʝʨʥʠʠ, 

ʚʢʣʶʯʘʷ ʠ ʩʘʤʳʝ ʦʪʜʘʣʝʥʥʳʝ, ʕʪʠ ʤʝʨʳ ʜʘʣʠ ʜʦʣʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʆʯʝʥʴ ʩʢʦʨʦ ʢʘʨʪʦʬʝʣʴ ʧʦʣʫ-

ʯʠʣ ʧʨʠʟʥʘʥʠʝ ʚʦ ʤʥʦʛʠʭ ʛʫʙʝʨʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ, ʥʘ ʋʢʨʘʠʥʝ, ʚ ʇʨʠʙʘʣʪʠʢʝ. ʇʨʘʚʜʘ, ʥʝ 

ʦʙʭʦʜʠʣʦʩʴ ʠ ʙʝʟ ʢʦʥʪʨʧʨʦʧʘʛʘʥʜʳ ʩʦ ʩʪʦʨʦʥʳ ʜʫʭʦʚʝʥʩʪʚʘ ʠ ʩʪʘʨʦʦʙʨʷʜʮʝʚ. ʅʝʢʦʪʦʨʳʝ ʩʚʷʱʝʥ-

ʥʠʢʠ ʥʘʟʳʚʘʣʠ ʢʘʨʪʦʬʝʣʴ çʯʝʨʪʦʚʳʤ ʷʙʣʦʢʦʤè, ʨʘʩʩʢʘʟʳʚʘʣʠ ʦ ʥʝʤ ʚʩʷʯʝʩʢʠʝ ʥʝʙʳʣʠʮʳ.  

ʀʤʝʣʠ ʤʝʩʪʦ ʠ ʩʝʨʴʝʟʥʳʝ ʚʦʣʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʚʚʝʜʝʥʠʝʤ ʧʦʩʝʚʦʚ ʢʘʨ-

ʪʦʬʝʣʷ. ʋ ʢʨʝʩʪʴʷʥ ʦʪʙʠʨʘʣʠ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʣʫʯʰʫʶ ʟʝʤʣʶ, ʧʦʜʚʝʨʛʘʣʠ ʠʭ ʥʘʢʘʟʘʥʠʷʤ ʟʘ ʥʝʠʩ-

ʧʦʣʥʝʥʠʝ ʧʨʝʜʧʠʩʘʥʠʡ ʚʣʘʩʪʝʡ, ʦʙʣʘʛʘʣʠ ʧʦʙʦʨʘʤʠ. ɺ 30ï40-ʭ ʛʦʜʘʭ 19-ʛʦ ʚʝʢʘ ʚ ʦʪʚʝʪ ʥʘ 

ʥʘʩʠʣʴʩʪʚʝʥʥʳʝ ʤʝʨʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʅʠʢʦʣʘʷ I ʚʦʟʥʠʢʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʢʘʨʪʦʬʝʣʴʥʳʝ ʙʫʥ-

ʪʳè. ʕʪʠ ʙʫʥʪʳ ʷʚʠʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʱʝʛʦ ʥʝʜʦʚʦʣʴʩʪʚʘ ʢʨʝʩʪʴʷʥ ʛʥʝʪʦʤ ʧʦ-

ʤʝʱʠʢʦʚ ʠ ʢʨʝʧʦʩʪʥʠʢʦʚ. ʎʘʨʩʢʠʝ ʯʠʥʦʚʥʠʢʠ, ʯʪʦʙʳ ʩʢʨʳʪʴ ʠʩʪʠʥʥʫʶ ʧʨʠʯʠʥʫ ʢʨʝʩʪʴʷʥʩʢʠʭ 

ʚʦʣʥʝʥʠʡ, ʠʟʦʙʨʘʞʘʣʠ ʠʭ ʣʠʰʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʝʞʝʣʘʥʠʷ ʢʨʝʩʪʴʷʥ ʨʘʟʚʦʜʠʪʴ ʢʘʨʪʦʬʝʣʴ. ʈʫʩ-

ʩʢʠʡ ʧʠʩʘʪʝʣʴ-ʜʝʤʦʢʨʘʪ ɸ.ʀ. ɻʝʨʮʝʥ ʚ ʩʚʦʝʤ ʧʨʦʠʟʚʝʜʝʥʠʠ çɹʳʣʦʝ ʠ ʜʫʤʳè ʦʯʝʥʴ ʷʨʢʦ ʦʧʠʩʘʣ, 

ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʠ ʵʪʠ ʚʦʣʥʝʥʠʷ ʚ ʂʘʟʘʥʩʢʦʡ ʠ ɺʷʪʩʢʦʡ ʛʫʙʝʨʥʠʷʭ.  

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ ʢʘʨʪʦʬʝʣʝʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʠʤʝʣʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ɺʦʣʴʥʦʛʦ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ ʇʝʪʝʨʙʫʨʛʝ ʚ 1765 ʛ. ɺ çʊʨʫʜʘʭè ʵʪʦʛʦ ʦʙʱʝʩʪʚʘ ʙʳʣʦ 

ʥʘʧʝʯʘʪʘʥʦ ʥʝʤʘʣʦ ʩʪʘʪʝʡ ʚʠʜʥʳʭ ʫʯʝʥʳʭ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʚʰʠʭ ʢʘʨʪʦʬʝʣʴ. ʉʨʝʜʠ 

ʥʠʭ ʦʩʦʙʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʧʝʨʚʦʤʫ ʨʫʩʩʢʦʤʫ ʫʯʝʥʦʤʫ ʘʛʨʦʥʦʤʫ ɸʥʜʨʝʶ ʊʠʤʦʬʝʝʚʠʯʫ ɹʦʣʦʪʦ-

ʚʫ. ɺ 1770 ʛ. ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʥʘʫʯʥʫʶ ʩʪʘʪʴʶ çʇʨʠʤʝʯʘʥʠʷ ʦ ʪʘʨʪʦʬʝʣʝè. ʕʪʦ ʙʳʣʘ ʦʜʥʘ ʠʟ ʧʝʨʚʳʭ 

ʠ ʥʘʠʙʦʣʝʝ ʦʙʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ çʦ ʟʘʚʝʜʝʥʠʠ, ʩʘʞʝʥʠʠ ʠ ʨʘʟʤʥʦʞʝʥʠʠ ʪʘʨʪʦʬʝʣʷè, ʘ ʪʘʢʞʝ çʦ 

ʩʦʙʠʨʘʥʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ ʦʥʳʭè. ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ɹʦʣʦʪʦʚ ʧʝʨʚʳʡ ʥʘʟʚʘʣ ʢʘʨʪʦʬʝʣʴ ʥʝ ʟʝʤʣʷʥʳʤʠ 

ʷʙʣʦʢʘʤʠ ʠ ʥʝ çʧʦʪʝʪʝʩè (ʥʘ ʘʥʛʣʠʡʩʢʠʡ ʤʘʥʝʨ), ʘ çʪʘʨʪʦʬʝʣʝʤè.  

ʅʘʭʦʜʠʣʦʩʴ ʚ ʈʦʩʩʠʠ ʥʝʤʘʣʦ ʠ ʜʨʫʛʠʭ ʵʥʪʫʟʠʘʩʪʦʚ ʥʦʚʦʡ ʢʫʣʴʪʫʨʳ. ʂ ʥʠʤ, ʥʘʧʨʠʤʝʨ, 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʘʢʘʜʝʤʠʢʘ ɺ.ʄ. ʉʝʚʝʨʛʠʥʘ. ɹʫʜʫʯʠ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʤʠʥʝʨʦʣʦʛʦʤ ʠ ʭʠʤʠʢʦʤ, ʦʥ 

ʥʘʭʦʜʠʣ ʚʨʝʤʷ ʟʘʥʠʤʘʪʴʩʷ ʠ ʧʨʦʧʘʛʘʥʜʦʡ ʢʘʨʪʦʬʝʣʷ.  

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ ʦ ʧʝʪʝʨʙʫʨʛʩʢʦʤ ʦʛʦʨʦʜʥʠʢʝ ɽʬʠʤʝ ɸʥʜʨʝʝʚʠʯʝ ɻʨʘʯʝʚʝ, ʚʳʭʦʜʮʝ 

ʠʟ ʷʨʦʩʣʘʚʩʢʠʭ ʢʨʝʩʪʴʷʥ. ɻʨʘʯʝʚ ʚʳʚʝʣ ʦʢʦʣʦ 100 ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ. ɿʘ ʩʚʦʠ ʟʘʩʣʫʛʠ ʚ ʜʝʣʝ ʘʢ-

ʢʣʠʤʘʪʠʟʘʮʠʠ ʠ ʚʳʚʝʜʝʥʠʷ ʥʦʚʳʭ ʩʦʨʪʦʚ ʦʥ ʧʦʣʫʯʠʣ 60 ʤʝʜʘʣʝʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʚʳʩʪʘʚʢʘʭ ʚ 

ʈʦʩʩʠʠ ʠ ʟʘ ʛʨʘʥʠʮʝʡ. ʅʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʩʘʜʦʚʦʜʩʪʚʘ ʚ ʇʝʪʝʨʙʫʨʛʝ ʛʨʘʯʝʚʩʢʠʝ ʩʦʨʪʘ 

ʢʘʨʪʦʬʝʣʷ ʙʳʣʠ ʧʨʠʟʥʘʥʳ ʥʘʠʣʫʯʰʠʤʠ. ɻʨʘʯʝʚ ʘʢʢʣʠʤʘʪʠʟʠʨʦʚʘʣ ʚ ʈʦʩʩʠʠ ʘʤʝʨʠʢʘʥʩʢʠʡ ʩʦʨʪ 

ʈʘʥʥʷʷ ʨʦʟʘ, ʢʦʪʦʨʳʡ ʥʘ ʥʦʚʦʡ ʨʦʜʠʥʝ ʧʨʠʦʙʨʝʣ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʠ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʨʫʩʩʢʠʡ ʩʦʨʪ ï 

ʩʢʦʨʦʩʧʝʣʢʫ-ʨʘʩʩʳʧʫʭʫ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 20-ʛʦ ʩʪʦʣʝʪʠʷ, ɽʚʨʦʧʘ ʦʩʪʘʚʘʣʘʩʴ ʥʝʦʩʧʦʨʠʤʳʤ ʤʠʨʦʚʳʤ 

ʣʠʜʝʨʦʤ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ. ʀ ʭʦʪʷ ʩʝʛʦʜʥʷ ʵʪʦʪ ʪʠʪʫʣ ʧʝʨʝʰʝʣ ʢ ɸʟʠʠ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʤʥʦʛʠʝ ʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʅʘ ʵʪʦʤ 
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ʢʦʥʪʠʥʝʥʪʝ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʘʤʳʡ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʤʠʨʝ (ʧʦʯʪʠ 

100 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ). ʄʥʦʛʠʝ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʩʪʨʘʥʳ ʧʝʨʝʭʦʜʷʪ ʦʪ ʚʳʨʘʱʠʚʘ-

ʥʠʷ ʢʘʨʪʦʬʝʣʷ ʢ ʧʝʨʝʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʵʢʩʧʦʨʪ. 

ɺ ʀʩʧʘʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 20-ʛʦ ʩʪʦʣʝʪʠʷ ʢʘʨʪʦʬʝʣʴ (patata) ʷʚʣʷʣʩʷ ʦʩʥʦ-

ʚʦʡ ʠʩʧʘʥʩʢʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʵʪʦʤ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʧʣʦʪʴ ʜʦ 1990-

ʭ ʛʦʜʦʚ ʧʨʝʚʳʰʘʣ 5 ʤʣʥ ʪ. ʉʝʛʦʜʥʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ʀʩʧʘʥʠʠ, ʧʦʜʦʙʥʦ ʜʨʫʛʠʤ ʩʪʨʘ-

ʥʘʤ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʩʥʠʞʘʝʪʩʷ ï ʚ 2006 ʛ. ʚ ʩʪʨʘʥʝ ʙʳʣʦ ʩʦʙʨʘʥʦ 2,5 ʤʣʥ ʢʣʫʙʥʝʡ, ʘ ʧʣʦʱʘʜʴ 

ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ, ʜʦʩʪʠʛʘʚʰʘʷ ʚ 1990 ʛ. 270 ʪʳʩ. ʛʘ, ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ ʤʝʥʝʝ ʯʝʤ 90 ʪʳʩ. ʛʘ.  

ʀʩʧʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʠʤʧʦʨʪʝʨʦʤ ʢʘʨʪʦʬʝʣʷ ï ʩ 1990 ʛ. ʛʦʜʦʚʦʡ 

ʦʙʲʝʤ ʠʤʧʦʨʪʘ ʩʳʨʦʛʦ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʟ ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ, 

ʀʪʘʣʠʠ ʠ ʄʘʨʦʢʢʦ, ʫʚʝʣʠʯʠʣʩʷ ʩ 395 ʪʳʩ. ʪ ʜʦ 1,2 ʤʣʥ ʪ.  

ʅʠʜʝʨʣʘʥʜʳ ʚʭʦʜʷʪ ʚ ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ, ʘ ʚ 2006 ʛ. 

ʩʪʨʘʥʘ ʩʦʙʨʘʣʘ ʫʨʦʞʘʡ ʚ 6,5 ʤʣʥ ʪ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʩʥʠʞʘʝʪʩʷ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʪʨʘʥ ɽʚʨʦʧʳ, ʛʦʣʣʘʥʜʮʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʟʘʩʘʞʠʚʘʶʪ ʧʦʯʪʠ 25% ʩʚʦʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ï ʠʣʠ ʞʝ ʧʨʠʤʝʨʥʦ 160 ʪʳʩ. ʛʘ ï ʩʚʦʠʤ aardappel, ʠ ʜʦʙʠʚʘʶʪʩʷ ʨʝʢʦʨʜʥʳʭ 

ʜʣʷ ʚʩʝʛʦ ʤʠʨʘ ʩʨʝʜʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʠʭ ʫʨʦʚʝʥʴ 41 ʪ ʩ ʛʘ. ʂʘʨʪʦʬʝʣʝ-

ʚʦʜʯʝʩʢʠʡ ʩʝʢʪʦʨ ʩʪʨʘʥʳ ʚʳʩʦʢʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥ ʠ ʚ ʥʝʤ ʚʳʨʘʱʠʚʘʝʪʩʷ ʦʢʦʣʦ 250 ʟʘʨʝʢʦʤʝʥʜʦ-

ʚʘʚʰʠʭ ʩʝʙʷ ʩʦʨʪʦʚ.  

ʃʠʰʴ ʧʦʣʦʚʠʥʘ ʢʘʨʪʦʬʝʣʷ ʚ ʅʠʜʝʨʣʘʥʜʘʭ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʨʦʜʦʚʦʣʴ-

ʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ï ʦʢʦʣʦ 20% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʤʝʥʥʦʡ ʢʘʨʪʦʬʝʣʴ, ʘ ʦʩʪʘʚʰʠʝʩʷ 30% ʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʪʩʷ ʥʘ ʢʨʘʭʤʘʣ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 70% ʛʦʣʣʘʥʜʩʢʦʛʦ ʪʦʚʘʨʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʵʢʩʧʦʨʪʠʨʫʝʪʩʷ 

ʚ ʚʠʜʝ ʩʚʝʞʠʭ ʢʣʫʙʥʝʡ ʠ ʧʨʦʜʫʢʪʦʚ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʢʘʨʪʦʬʝʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʠʧʩʦʚ ʠ ʤʫʢʠ. 

ʅʠʜʝʨʣʘʥʜʳ ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʧʦʩʪʘʚʱʠʢʦʤ ʥʘ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʝ-

ʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ, ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 700 ʪʳʩ. ʪ ʚ ʛʦʜ.  

ɺʦ ʌʨʘʥʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ, ʥʘʟʳʚʘʝʤʦʛʦ ʬʨʘʥʮʫʟʘʤʠ pomme de terre, ʜʦʩʪʠʛʣʦ 

ʩʚʦʝʛʦ ʧʠʢʘ ʚ 1960 ʛ., ʢʦʛʜʘ ʩʦʙʨʘʥʥʳʡ ʫʨʦʞʘʡ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 14 ʤʣʥ ʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʤʝʣʦ 

ʤʝʩʪʦ ʫʩʪʦʡʯʠʚʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʩʦʩʪʘʚʠʣʦ ʚ 2006 ʛ. ʥʝʩʢʦʣʴʢʦ ʤʝʥʴ-

ʰʝ 6,5 ʤʣʥ ʪ. ʇʨʠʤʝʨʥʦ 2 ʤʣʥ ʪ ʬʨʘʥʮʫʟʩʢʦʛʦ ʢʘʨʪʦʬʝʣʷ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ 

ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ, ʘ ʝʱʝ 1 ʤʣʥ ʪ ʧʦʪʨʝʙʣʷʝʪ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʌʨʘʥʮʠʷ 

ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚ ɽʚʨʦʧʝ ʧʦ ʦʙʲʝʤʫ ʵʢʩʧʦʨʪʘ ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ, ʵʢʩʧʦʨʪʥʳʝ ʧʦʩʪʘʚʢʠ 

ʢʦʪʦʨʦʛʦ ʚ 2005/2006 ʛʛ. ʩʦʩʪʘʚʠʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1,5 ʤʣʥ ʪ, ʘ 14,5 ʪʳʩ. ʛʘ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦ-

ʣʝʡ ʌʨʘʥʮʠʠ ʦʪʚʝʜʝʥʦ ʧʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. 

ʉʝʛʦʜʥʷ ʢʘʨʪʦʬʝʣʴ ʧʨʦʜʦʣʞʘʝʪ ʟʘʥʠʤʘʪʴ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʭʥʝ: ʬʨʘʥʮʫʟʳ 

ʝʞʝʛʦʜʥʦ ʧʦʪʨʝʙʣʷʶʪ ʦʢʦʣʦ 30 ʢʛ ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ ʠ ʝʱʝ 25 ʢʛ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ 

ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ.  

ɹʝʣʴʛʠʡʮʳ ʥʘʟʳʚʘʶʪ ʢʘʨʪʦʬʝʣʴ ï aardappel, pomme de terre, kartoffel. ʉʝʛʦʜʥʷ ɹʝʣʴʛʠʷ ʟʘ-

ʥʠʤʘʝʪ 20-ʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ ʤʠʨʘ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʘʨʪʦʬʝʣʴ, ʧʨʠ ʵʪʦʤ ʫʨʦʞʘʡ ʚ 2006 ʛ. ʩʦ-

ʩʪʘʚʠʣ ʦʢʦʣʦ 2,6 ʤʣʥ ʪ. ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʫʨʦʚʝʥʴ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʩʨʝʜʥʝʤ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 39 

ʪ ʩ ʛʘ, ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʩʪʨʘ-

ʥʳ, ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʦʬʝʣʴʥʳʝ ʧʦʣʷ ʟʘʥʠʤʘʶʪ ʣʠʰʴ ʤʝʥʝʝ 5% ʚʩʝʡ ʧʣʦʱʘʜʠ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ɹʝʣʴʛʠʠ.  

ʄʝʥʝʝ 15% ʙʝʣʴʛʠʡʩʢʦʛʦ ʢʘʨʪʦʬʝʣʷ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ï ʦʢʦʣʦ 86% ʧʝʨʝʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʚ ʯʠʧʩʳ, ʟʘʤʦʨʦʞʝʥʥʳʡ ʢʘʨʪʦʬʝʣʴ-ʬʨʠ, ʢʨʘʭʤʘʣ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ. ɺ 2006 ʛ. ʩʪʨʘʥʘ 

ʵʢʩʧʦʨʪʠʨʦʚʘʣʘ ʙʦʣʝʝ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʪʦʥʥ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʘʨʪʦʬʝʣʷ ʠ 21 ʪʳʩ. 

ʪ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. ɹʝʣʴʛʠʷ ʪʘʢʞʝ ʠʤʧʦʨʪʠʨʦʚʘʣʘ ʙʦʣʝʝ 1,2 ʤʣʥ ʪ ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ ʠ 140 

ʪʳʩ. ʪ ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʘʨʪʦʬʝʣʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʌʨʘʥʮʠʠ, ɻʝʨʤʘʥʠʠ ʠ ʅʠʜʝʨʣʘʥʜʦʚ.  
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ɻʝʨʤʘʥʠʷ ʟʘʥʠʤʘʝʪ ʰʝʩʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ ʠ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡ-

ʰʠʤ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʨʪʦʬʝʣʷ ʚ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ 

ʩʪʨʘʥʝ ʚ 2006 ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʣʠʰʴ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 10 ʤʣʥ ʪ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʘʢʠʝ ʚʥʫʰʠʪʝʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʚ ɻʝʨʤʘʥʠʠ ʩʦʢʨʘʱʘʣʦʩʴ ʩ 1960 ʛ. ï ʚ 

ʪʦʪ ʛʦʜ ʫʨʦʞʘʡ ʩʦʩʪʘʚʠʣ ʧʦʯʪʠ 33 ʤʣʥ ʪ, ʘ ʧʦʩʝʚʘʤʠ ʢʘʨʪʦʬʝʣʷ ʙʳʣʦ ʟʘʥʷʪʦ 10% ʚʩʝʡ ʧʨʠʛʦʜʥʦʡ 

ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʝʤʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʥʝʝ ʯʝʤ ʪʨʝʤʷ ʧʨʦʮʝʥʪʘʤʠ ʩʝʛʦʜʥʷ.  

ɻʝʨʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʝʨʝʨʘʙʦʪʯʠʢʦʤ ʠ ʵʢʩʧʦʨʪʝʨʦʤ ʢʘʨʪʦʬʝʣʷ. ɺ 2005 ʛ. ʚ ʩʪʨʘʥʝ 

ʙʳʣʦ ʧʝʨʝʨʘʙʦʪʘʥʦ 6,5 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ 3,3 ʤʣʥ ʪ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʢʘʨʪʦʬʝʣʴʥʳʡ 

ʢʨʘʭʤʘʣ, ʘ ʵʢʩʧʦʨʪ ʩʦʩʪʘʚʠʣ 2 ʤʣʥ ʪ (ʵʢʚʠʚʘʣʝʥʪ ʧʝʨʚʠʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ) ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ. ɻʝʨʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʚʝʜʫʱʠʤ ʠʤʧʦʨʪʝʨʦʤ ʨʘʥʥʝʛʦ ʢʘʨʪʦʬʝʣʷ (ʚ 2005 ʛ. ʚ ʩʪʨʘʥʫ 

ʙʳʣʦ ʚʚʝʟʝʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 550 ʪʳʩ. ʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʌʨʘʥʮʠʠ, ʀʪʘʣʠʠ ʠ ɽʛʠʧʪʘ). 

ɺ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʢ 1948 ʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ (ʧʦ ʘʥʛʣʠʡʩʢʠʡ ï potato) ʚ ɸʥʛʣʠʠ ʠ 

ʋʵʣʴʩʝ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʧʠʢʘ, ʢʦʛʜʘ ʧʣʦʱʘʜʴ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʩʦʩʪʘʚʠʣʘ ʧʦʯʪʠ 400 ʪʳʩ. ʛʘ.  

ʇʦʩʣʝ 1960 ʛ. ʧʣʦʱʘʜʴ ʢʘʨʪʦʬʝʣʴʥʳʭ ʫʛʦʜʠʡ ʩʦʢʨʘʪʠʣʘʩʴ ʥʘʧʦʣʦʚʠʥʫ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘ-

ʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʬʝʨʤʝʨʦʚ-ʢʘʨʪʦʬʝʣʝʚʦʜʦʚ ʫʤʝʥʴʰʠʣʘʩʴ ʩ 70 ʪʳʩ. ʜʦ 3 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺʧʨʦ-

ʯʝʤ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʚʩʝ ʝʱʝ ʟʘʥʠʤʘʝʪ 11-ʝ ʤʝʩʪʦ ʩʨʝʜʠ ʩʪʨʘʥ ʤʠʨʘ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʢʘʨʪʦʬʝʣʴ, 

ʘ ʫʨʦʞʘʡ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣ 5,7 ʤʣʥ ʪ ʧʨʠ ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʰʝ 40 ʪ ʩ ʛʘ. ʇʨʠ ʛʦʜʦʚʦʤ 

ʦʙʲʝʤʝ ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʨʘʚʥʦʤ 110 ʢʛ, ʩʧʨʦʩ ʥʘ ʢʘʨʪʦʬʝʣʴ ʧʨʝʚʳʰʘʝʪ ʚʥʫʪ-

ʨʝʥʥʝʝ ʧʨʝʜʣʦʞʝʥʠʝ: ʚ 2005 ʛ. ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʠʤʧʦʨʪʠʨʦʚʘʣʘ ʙʦʣʝʝ 1,2 ʤʣʥ ʪ (ʵʢʚʠʚʘʣʝʥʪʘ 

ʩʳʨʦʛʦ ʢʘʨʪʦʬʝʣʷ) ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʘʨʪʦʬʝʣʷ.  

ɺ ʀʨʣʘʥʜʠʠ ʧʦʪʨʝʙʣʷʝʪʩʷ ʙʦʣʴʰʝ ʢʘʨʪʦʬʝʣʷ, ʯʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ. ʇʦ 

ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʚ 2006 ʛ. 830 ʬʝʨʤʝʨʦʚ-ʢʘʨʪʦʬʝʣʝʚʦʜʦʚ ʀʨʣʘʥʜʠʠ ʚʳʨʘʩʪʠʣʠ 400 ʪʳʩ. ʪ 

ʢʘʨʪʦʬʝʣʷ, 85% ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʪʦʚʘʨʥʳʡ ʢʘʨʪʦʬʝʣʴ ʜʣʷ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ï ʵʪʦ ʩʝʤʝʥʥʦʡ ʢʘʨʪʦʬʝʣʴ ʜʣʷ ʧʦʩʝʚʘ.  

ɺ ʀʪʘʣʠʠ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ï ʢʦʪʦʨʳʡ ʩʦʚʨʝʤʝʥʥʳʝ ʠʪʘʣʴʷʥʮʳ ʥʘʟʳʚʘʶʪ 

patata ï ʷʚʣʷʣʩʷ ʧʦʚʩʝʜʥʝʚʥʦʡ ʧʠʱʝʡ ʜʣʷ ʤʥʦʛʠʭ ʧʦʢʦʣʝʥʠʡ ʩʝʣʴʩʢʠʭ ʩʝʤʝʡ, ʤʘʩʰʪʘʙʳ ʢʘʨʪʦ-

ʬʝʣʝʚʦʜʩʪʚʘ ʩʦʢʨʘʱʘʶʪʩʷ ʩ 1960-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʬʝʨʤʝʨʳ ʩʤʦʛʣʠ ʩʦʙʨʘʪʴ 4 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ ʥʘ 

380 ʪʳʩ. ʛʘ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʥʝ ʚʧʦʣʥʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ, ʦʢʘʟʘʣʠʩʴ ʩ ʪʝʭ ʧʦʨ ʟʘʙʨʦʰʝʥʥʳʤʠ, ʥʦ ʧʦʢʘʟʘʪʝʣʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩ 

ʛʝʢʪʘʨʘ ʚʦʟʨʦʩʣʠ ʩ 10 ʜʦ ʧʨʠʤʝʨʥʦ 26,5 ʪ.  

ɺ ʦʙʦʞʘʶʱʝʡ ʤʘʢʘʨʦʥʳ ʀʪʘʣʠʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʧʦʪʨʝʙ-

ʣʝʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ɽʚʨʦʧʝ ï ʤʝʥʝʝ 40 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. ʅʦ ʜʘʞʝ ʥʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ ʚ 2005 ʛ. ʩʪʨʘʥʝ ʧʨʠʰʣʦʩʴ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʙʦʣʝʝ 1 ʤʣʥ ʪ 

ʩʳʨʦʛʦ ʠ ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. 

ʈʫʤʳʥʠʷ ʚʭʦʜʠʪ ʚ ʚʝʨʭʥʶʶ ʜʚʘʜʮʘʪʢʫ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ. ʆʥʘ ʪʘʢʞʝ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʪʝʤ ʥʝʤʥʦʛʠʤ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʨʘʥʘʤ, ʛʜʝ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʬʘʢʪʠ-

ʯʝʩʢʠ ʨʘʩʪʝʪ ï ʩ 2,8 ʤʣʥ ʪ ʚ 1961 ʛ. ʜʦ ʙʦʣʝʝ ʯʝʤ 4 ʤʣʥ ʪ ʩʝʛʦʜʥʷ ï ʧʨʠ ʵʪʦʤ ʦʙʲʝʤ ʧʦʪʨʝʙʣʝʥʠʷ 

ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʧʦʩʣʝ 1990 ʛ. ʙʦʣʝʝ ʯʝʤ ʫʜʚʦʠʣʩʷ. 

ʉʝʛʦʜʥʷ ʵʪʦ ï ʚʘʞʥʘʷ ʢʫʣʴʪʫʨʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʫʤʳ-

ʥʠʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʜʣʷ ʧʨʠʤʝʨʥʦ 2,2 ʤʣʥ ʨʫʤʳʥʩʢʠʭ ʢʨʝʩʪʴʷʥ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʢʣʫʙʥʠ ʥʘ ʩʚʦʠʭ 

ʥʝʙʦʣʴʰʠʭ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʷʭ ʢʘʞʜʳʡ ʛʦʜ. ʇʦʯʪʠ ʚʝʩʴ ʨʫʤʳʥʩʢʠʡ ʢʘʨʪʦʬʝʣʴ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ 

ʩʚʝʞʝʤ ʚʠʜʝ, ʠ ʪʦʣʴʢʦ 2% ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ. ɺ 2005 ʛ. ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʠʤʧʦʨʪʘ ʢʘʨʪʦʬʝʣʷ 

ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 140 ʪʳʩ. ʪ, ʘ ʵʢʩʧʦʨʪ ʦʢʘʟʘʣʩʷ ʤʝʥʝʝ 5 ʪʳʩ. ʪ.  

ʈʫʤʳʥʩʢʠʝ ʫʯʝʥʳʝ ʠʟʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʪʦʧʣʠʚʥʦʛʦ ʵʪʘʥʦʣʘ ï ʢʣʫʙʥʠ, ʚʳʨʘʱʝʥʥʳʝ ʚ ʶʞʥʦʡ ʟʦʥʝ ʈʫʤʳʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 



çʂʈɸʍʄɸʃ ʀ ɽɻʆ ʇʈʆʀɿɺʆɼʅʓɽè ˉ3 (9) / 2025 
  

60 

ʠʨʨʠʛʘʮʠʠ, ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʤʥʦʛʦ ʢʨʘʭʤʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʦʢʦʣʦ 4 ʪʳʩ. ʣ ʵʪʘʥʦʣʘ ʩ 

ʦʜʥʦʛʦ ʛʘ. 

ʂ 1970 ʛ. ʇʦʣʴʰʘ ʧʨʦʠʟʚʦʜʠʣʘ ʙʦʣʝʝ 50 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ ʚ ʛʦʜ ï ʚ ʪʦ ʚʨʝʤʷ ʦʙʲʝʤ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʙʳʣ ʙʦʣʴʰʝ ʪʦʣʴʢʦ ʫ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ʉʝʛʦʜʥʷ ʇʦʣʴʰʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʚʭʦʜʠʪ ʚ 

ʧʝʨʚʫʶ ʜʝʩʷʪʢʫ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ. ɺʧʨʦʯʝʤ, ʫʨʦʞʘʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʥʠ-

ʟʠʣʠʩʴ ʩ 36 ʤʣʥ ʪ ʚ 1990 ʛ. ʜʦ 24,2 ʤʣʥ ʪ ʚ 2000 ʛ., ʘ ʟʘʪʝʤ ʫʧʘʣʠ ʜʦ ʨʝʢʦʨʜʥʦ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ï 

ʤʝʥʝʝ ʯʝʤ 9 ʤʣʥ ʪ ʚ 2006 ʛ. ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʚʷʟʘʥʦ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ï ʦʯʝʥʴ ʞʘʨʢʠʤʠ ʤʝʩʷʮʘʤʠ ʩʝʨʝʜʠʥʳ ʣʝʪʘ, ʚʩʣʝʜ ʟʘ ʢʦʪʦʨʳʤʠ ʧʨʠʭʦʜʠʣʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʦʙʠʣʴʥʳʝ ʜʦʞʜʠ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ziemniaki, ʢʘʢ ʥʘʟʳʚʘʶʪ ʢʘʨʪʦʬʝʣʴ ʧʦʣʷʢʠ, ʦʩʪʘʝʪʩʷ ʦʩʥʦʚʦʡ ʧʦʣʴʩʢʦʛʦ ʩʝʣʴ-

ʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʠʭ ʚʳʨʘʱʠʚʘʶʪ 2,2 ʤʣʥ ʬʝʨʤʝʨʦʚ, ʠʩʧʦʣʴʟʫʷ 10% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʟʝʤʣʠ, ʟʘʥʷ-

ʪʦʡ ʧʦʩʝʚʘʤʠ ʧʦʣʝʚʳʭ ʢʫʣʴʪʫʨ. ʇʦ ʥʝʜʘʚʥʠʤ ʦʮʝʥʢʘʤ, ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʩʦʙʨʘʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʬʝʨʤʝʨʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʢʦʨʤʘ ʜʣʷ ʩʢʦʪʘ, ʘ 25% ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʧʠʱʫ ʣʶʜʴʤʠ, ʧʨʠ ʵʪʦʤ 

ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣ ʚ 2005 ʛ. ʦʢʦʣʦ 130 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʈʦʩʩʠʠ ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʊʘʢ, ʢ 

1973 ʛ. ʈʦʩʩʠʷ ʧʨʦʠʟʚʦʜʠʣʘ, ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʩʦʚʝʪʩʢʠʤʠ ʨʝʩʧʫʙʣʠʢʘʤʠ ɹʝʣʘʨʫʩʴʶ 

ʠ ʋʢʨʘʠʥʦʡ, ʙʦʣʝʝ 100 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ ʚ ʛʦʜ. ʇʦʟʜʥʝʝ ʧʣʦʱʘʜʴ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʧʦʩʪʝʧʝʥ-

ʥʦ ʩʦʢʨʘʱʘʣʘʩʴ, ʘ ʦʙʲʝʤ ʝʞʝʛʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʧʷʪʥʘ-

ʜʮʘʪʠ ʣʝʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʫʨʦʚʥʝ ʧʨʠʤʝʨʥʦ 35 ʤʣʥ ʪ.  

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʷʚʣʷʝʪʩʷ çʢʘʨʪʦʬʝʣʴʥʳʤ ʛʠʛʘʥʪʦʤè, ʫʩʪʫʧʘʷ ʧʦ ʦʙʲʝʤʫ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʚ 2006 ʛʦʜʫ ʣʠʰʴ ʂʠʪʘʶ, ʘ ʢʘʞʜʳʡ ʨʦʩʩʠʷʥʠʥ ʚ ʩʨʝʜʥʝʤ ʧʦʪʨʝʙʣʷʝʪ ʝʞʝʛʦʜʥʦ ʚʥʫʰʠʪʝʣʴ-

ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ï 140 ʢʛ ʢʘʨʪʦʬʝʣʷ. ɹʦʣʝʝ 90% ʨʦʩʩʠʡʩʢʦʛʦ ʢʘʨʪʦʬʝʣʷ ʚʳʨʘʱʠʚʘʣʦʩʴ ʥʘ ʩʝʤʝʡ-

ʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʚ ʯʘʩʪʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 13 ʪ ʩ ʛʘ. ʉʝʨʴʝʟ-

ʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʚʨʝʜʠʪʝʣʠ ʠ ʟʘʙʦʣʝʚʘʥʠʷ: ʥʝ ʤʝʥʝʝ 4 ʤʣʥ ʪ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʪʝʨʷʥʥʳʤʠ 

ʝʞʝʛʦʜʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ, ʬʠʪʦʬʪʦʨʦʟʘ ʠ ʚʠʨʫʩʦʚ.  

ʅʘ ʋʢʨʘʠʥʝ ʢʘʨʪʦʬʝʣʴ (ʢʘʨʪʦʧʣʷ) ʚʳʨʘʱʠʚʘʣʩʷ ʩ 18-ʛʦ ʚʝʢʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʢʘʨʪʦʬʝʣʴ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʘʭʤʘʣʘ ʠ ʘʣʢʦʛʦʣʷ. ʃʠʰʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

20-ʛʦ ʩʪʦʣʝʪʠʷ ʢʘʨʪʦʬʝʣʴ ʩʪʘʣ ʰʠʨʦʢʦ ʚʳʨʘʱʠʚʘʪʴʩʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ 

ʮʝʣʷʭ ʠ ʜʘʞʝ ʧʦʣʫʯʠʣ ʠʟʚʝʩʪʥʦʩʪʴ ʢʘʢ çʚʪʦʨʦʡ ʭʣʝʙè ʵʪʦʡ ʩʪʨʘʥʳ, ʘ ʥʘʧʦʣʥʝʥʥʳʝ ʢʘʨʪʦʰʢʦʡ 

ʢʣʝʮʢʠ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʙʣʶʜʦʤ ʫʢʨʘʠʥʮʝʚ.  

ʋʢʨʘʠʥʘ ʟʘʥʠʤʘʝʪ ʧʷʪʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ, ʫʩʪʫʧʘʷ ʚ ʵʪʦʤ ʣʠʰʴ 

ʂʠʪʘʶ, ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʀʥʜʠʠ ʠ ʉʐɸ, ʘ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʩʪʨʘʥʝ ʜʦʩʪʠʛʘʝʪ 

ʦʯʝʥʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʙʦʣʝʝ 140 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʦʪ 1,5 ʤʣʥ ʛʘ 

ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʩʪʨʘʥʳ ʨʘʩʧʦʣʦʞʝʥʦ ʥʘ ʯʝʨʥʦʟʝʤʥʦʡ ʧʦʯʚʝ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʎʝʥʪʨʘʣʴ-

ʥʦʡ ʋʢʨʘʠʥʳ, ʭʦʪʷ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʫʜʘʝʪʩʷ ʜʦʙʠʚʘʪʴʩʷ ʥʘ ʥʠʟʠʥʥʳʭ ʫʯʘʩʪʢʘʭ ʇʦ-

ʣʝʩʴʷ ʥʘ ʩʝʚʝʨʝ ʩʪʨʘʥʳ.  

ɺ 2004 ʛ. ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʩʪʠʛ ʨʝʢʦʨʜʥʳʭ 20,7 ʤʣʥ ʪ, ʘ ʩʨʝʜʥʷʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʦʩʪʘ-

ʚʠʣʘ 13 ʪ ʩ ʛʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʋʢʨʘʠʥʘ ʥʝ ʵʢʩʧʦʨ-

ʪʠʨʫʝʪ ʢʘʨʪʦʬʝʣʴ: ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʨʦʞʘʷ ʧʦʛʠʙʘʝʪ ʢʘʞʜʳʡ ʛʦʜ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ï ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢʦʣʦʨʘʜʩʢʦʛʦ ʞʫʢʘ ï ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʣʦʭʦʛʦ ʭʨʘʥʝʥʠʷ. 

ɾʠʪʝʣʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʧʦʪʨʝʙʣʷʶʪ ʙʦʣʴʰʝ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʯʝʤ ʞʠ-

ʪʝʣʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʩʪʨʘʥʳ ʤʠʨʘ ï ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʧʦʯʪʠ 340 ʢʛ ʚ ʛʦʜ ʠʣʠ ʞʝ ʧʦʯʪʠ ʧʦ ʢʠʣʦ-

ʛʨʘʤʤʫ ʚ ʜʝʥʴ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʨʪʦʬʝʣʴ ʙʳʣ ʚʚʝʟʝʥ ʚ ɹʝʣʘʨʫʩʴ ʠʟ ʅʠʜʝʨʣʘʥʜʦʚ ʠ ʢ 19-ʤʫ 

ʚʝʢʫ ʩʪʘʣ ʤʘʩʩʦʚʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ ʠ ʦʩʥʦʚʦʡ ʥʘʮʠʦʥʘʣʴ-

ʥʦʡ ʢʫʭʥʠ.  
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ɹʝʣʘʨʫʩʴ ʟʘʥʠʤʘʝʪ ʚʦʩʴʤʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʩʨʝʜʠ ʩʪʨʘʥ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ, ʘ ʦʙʲʝʤ 

ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʝʶ ʢʘʨʪʦʬʝʣʷ ï 8,3 ʤʣʥ ʪ ʚ 2006 ʛ. ï ʧʨʠʤʝʨʥʦ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤʳ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʚʤʝʩʪʝ ʚʟʷʪʳʭ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʧʷʪʥʘʜʮʘʪʠ ʣʝʪ ʚ ʩʪʨʘʥʝ 

ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ, ʟʘʥʷʪʳʭ ʢʘʨʪʦʬʝʣʝʤ, ʩ 780 ʪʳʩ. ʜʦ 434 ʪʳʩ. ʛʘ, ʥʦ, 

ʙʣʘʛʦʜʘʨʷ ʧʦʚʳʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ, ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʩʪʦʡʯʠʚʦ ʦʩʪʘʚʘʣʩʷ ʥʘ ʩʨʝʜʥʝʤ 

ʫʨʦʚʥʝ 8,6 ʤʣʥ ʪ ʚ ʛʦʜ.  

ɺ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʚ ɹʝʣʘʨʫʩʠ ʚʝʣʘʩʴ ʩʝʣʝʢʮʠʷ ʫʣʫʯʰʝʥʥʳʭ ʩʦʨʪʦʚ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʝ 

ʚʳʨʘʱʠʚʘʣʠʩʴ ʥʘ ʪʨʝʪʴʝʡ ʯʘʩʪʠ ʚʩʝʭ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʉʉʉʈ. ʈʝʩʧʫʙʣʠʢʘ ʵʢʩʧʦʨʪʠʨʦʚʘʣʘ 

ʙʦʣʝʝ 500 ʪʳʩ. ʪ ʩʚʝʞʝʛʦ ʢʘʨʪʦʬʝʣʷ ʠ ʜʦ 300 ʪʳʩ. ʪ ʩʝʤʝʥʥʦʛʦ ʢʘʨʪʦʬʝʣʷ. ʆʜʥʘʢʦ ʚ 2005 ʛ. ʦʙʲ-

ʝʤ ʵʢʩʧʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʩʥʠʟʠʣʩʷ ʜʦ 17 ʪʳʩ. ʪ.  

ʂʠʪʘʡ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʢʘʨʪʦʬʝʣʷ, ʘ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦ-

ʬʝʣʷ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣ 72 ʤʣʥ ʪ (ʠʣʠ ʞʝ ʙʦʣʝʝ 20% ʛʣʦʙʘʣʴʥʦʛʦ ʫʨʦʞʘʷ). ʈʘʩʪʝʪ ʟʥʘ-

ʯʝʥʠʝ ʂʠʪʘʷ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʢʘʨʪʦʬʝʣʷ ʥʘ ʤʠʨʦʚʳʝ ʨʳʥʢʠ, ʘ ʢʠʪʘʡʩʢʠʡ ʵʢʩʧʦʨʪ ʵʪʦʛʦ 

ʢʦʨʥʝʧʣʦʜʘ ʚ 2005 ʛ. ʜʦʩʪʠʛ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 440 ʪʳʩ. ʪ (ʵʢʚʠʚʘʣʝʥʪʘ ʩʳʨʦʛʦ ʢʘʨʪʦʬʝʣʷ).  

ʂʘʨʪʦʬʝʣʴʥʳʝ ʢʣʫʙʥʠ ʜʦʩʪʠʛʣʠ ʢʠʪʘʡʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʚ 17-ʤ ʚʝʢʝ ʥʘ ʙʦʨʪʫ ʝʚʨʦʧʝʡʩʢʠʭ 

ʢʦʨʘʙʣʝʡ ʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʪʦ ʞʝ ʩʘʤʦʝ ʚʨʝʤʷ ʙʳʣʠ ʟʘʚʝʟʝʥʳ ʚ ʮʝʥʪʨʘʣʴʥʳʝ ʨʘʡʦʥʳ ʂʠʪʘʷ 

ʨʦʩʩʠʡʩʢʠʤʠ ʢʫʧʮʘʤʠ. ʇʦʩʣʝ 1961 ʛ. ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʠʣʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʧʷʪʴ 

ʨʘʟ. ʍʦʪʷ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ ʂʠʪʘʝ ʫʩʪʫʧʘʝʪ ʢʫʢʫʨʫʟʝ ʠ ʩʣʘʜʢʦʤʫ ʢʘʨʪʦʬʝʣʶ, 

ʦʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ 80% ʢʫʢʫʨʫʟʳ ʠ 40% ʩʣʘʜʢʦʛʦ ʢʘʨʪʦʬʝʣʷ ʩʢʘʨʤʣʠʚʘʝʪʩʷ 

ʩʢʦʪʫ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʨʪʦʬʝʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʪʨʝʙʣʷʝʪʩʷ ʥʘʩʝʣʝʥʠʝʤ ï ʚ ʛʦʜ ʢʘʞʜʳʡ 

ʢʠʪʘʝʮ ʧʦʪʨʝʙʣʷʝʪ 40 ʢʛ ʢʘʨʪʦʬʝʣʷ.  

ʂʘʨʪʦʬʝʣʴ ʚʘʞʝʥ ʜʣʷ ʂʠʪʘʷ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʤʘʩʩʦʚʳʡ ʚʠʜ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʥʦ ʠ ʢʘʢ ʠʩʪʦʯ-

ʥʠʢ ʜʦʭʦʜʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʬʝʨʤʝʨʦʚ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʩ ʙʝʜʥʳʤʠ ʧʦʯʚʘʤʠ. ɺ ʩʝʚʝʨʦʢʠʪʘʡʩʢʠʭ 

ʧʨʦʚʠʥʮʠʷʭ ɺʥʫʪʨʝʥʥʷʷ ʄʦʥʛʦʣʠʷ ʠ ʐʘʥʩʠ ʟʘ ʩʯʝʪ ʧʨʦʜʘʞʠ ʢʘʨʪʦʬʝʣʷ ʩʝʣʴʩʢʠʝ ʩʝʤʴʠ ʚʳʨʫ-

ʯʘʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʪ ʚʩʝʭ ʩʚʦʠʭ ʜʦʭʦʜʦʚ.  

ʂʘʨʪʦʬʝʣʴ ʙʳʣ ʟʘʚʝʟʝʥ ʥʘ ʂʦʨʝʡʩʢʠʡ ʧʦʣʫʦʩʪʨʦʚ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 1800-ʭ ʛʦʜʦʚ. ʆʥ 

ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʤʘʩʩʦʚʳʡ ʚʠʜ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ ʚʦ ʚʨʝʤʷ ʷʧʦʥʩʢʦʡ ʦʢʢʫʧʘʮʠʠ ʩ 1910 ʧʦ 1945 ʛ., 

ʟʘʤʝʥʠʚ ʩʦʙʦʡ ʨʠʩ, ʚʳʚʦʟʠʚʰʠʡʩʷ ʚ ʗʧʦʥʠʶ, ʠ ʩʧʘʩʘʷ ʦʪ ʛʦʣʦʜʘ ʤʥʦʛʠʝ ʢʨʝʩʪʴʷʥʩʢʠʝ ʩʝʤʴʠ ʚʦ 

ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ.  

ʂʘʨʪʦʬʝʣʴ ʦʩʪʘʝʪʩʷ ʚʘʞʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʧʨʦʜʦ-

ʚʦʣʴʩʪʚʝʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʂʦʨʝʡʩʢʦʡ ʅʘʨʦʜʥʦ-ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. ɺ 2006 ʛ. ʚ 

ʩʪʨʘʥʝ, ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʙʳʣʦ ʚʳʨʘʱʝʥʦ 1,9 ʤʣʥ ʪ ʢʘʨʪʦʬʝʣʷ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʂʅɼʈ 

ʚʦʡʪʠ ʚ ʯʠʩʣʦ 10 ʚʝʜʫʱʠʭ ʩʪʨʘʥ-ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʘʨʪʦʬʝʣʷ ʚ ɸʟʠʠ. ʅʘʯʠʥʘʷ ʩ 1960 ʛ., ʧʣʦʱʘʜʴ 

ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʚʦʟʨʦʩʣʘ ʩ 36 ʪʳʩ. ʛʘ ʜʦ ʧʦʯʪʠ 200 ʪʳʩ. ʛʘ, ʘ ʟʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʫʚʝʣʠʯʠʣʩʷ ʚ ʯʝʪʳʨʝ ʨʘʟʘ. 

ɺ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʂʅɼʈ ʧʦʜʜʝʨʞʠʚʘʝʪ çʢʘʨʪʦʬʝʣʝʚʦʜʯʝʩʢʫʶ 

ʨʝʚʦʣʶʮʠʶè ï ʩʨʝʜʠ ʠʥʥʦʚʘʮʠʡ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝ ʪʨʝʙʫʶʱʫʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʬʠʥʘʥʩʠ-

ʨʦʚʘʥʠʷ ʩʠʩʪʝʤʫ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʠ ʨʠʩʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʚʳʨʘʩʪʠʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʝʟʦʥʘ 11 ʪ ʢʘʨʪʦʬʝʣʷ ʠ ʨʠʩʘ.  

ʂʘʨʪʦʬʝʣʴ ʧʦʷʚʠʣʩʷ ʚ ʀʥʜʠʠ ʚ ʢʦʥʮʝ 16-ʛʦ ï ʥʘʯʘʣʝ 17-ʛʦ ʚʝʢʦʚ ʠ, ʦʥ ʙʳʣ ʚʚʝʟʝʥ ʥʘ ʧʦʨ-

ʪʫʛʘʣʴʩʢʠʭ ʢʦʨʘʙʣʷʭ. ʉʝʛʦʜʥʷ ʀʥʜʠʷ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʨʪʦʬʝʣʷ, 

ʦʙʲʝʤ ʢʦʪʦʨʦʛʦ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 26 ʤʣʥ ʪ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ 1960ï2000 ʛʛ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʨʪʦʬʝʣʷ ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 850%, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʩʧʨʦʩʘ ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʝʝ ʟʘʞʠʪʦʯʥʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʉ 1990 ʛ. 

ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚʦʟʨʦʩʣʦ ʩ ʧʨʠʤʝʨʥʦ 12 ʢʛ ʜʦ 17 ʢʛ ʚ ʛʦʜ.  
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ɺ ʀʥʜʠʠ ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝ ʤʘʩʩʦʚʳʤ ʚʠʜʦʤ ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʘ ʨʝʥ-

ʪʘʙʝʣʴʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʦʡ, ʩʪʘʚʰʝʡ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʦʭʦʜʦʚ ʜʣʷ 

ʬʝʨʤʝʨʦʚ: ʩʪʦʠʤʦʩʪʴ ʫʨʦʞʘʷ ʢʘʨʪʦʬʝʣʷ 2005 ʛ. ʦʮʝʥʠʚʘʝʪʩʷ ʚ 3,6 ʤʠʣʣʠʘʨʜʘ ʜʦʣʣʘʨʦʚ ʉʐɸ, ʘ 

ʦʙʲʝʤ ʵʢʩʧʦʨʪʘ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 80 ʪʳʩ. ʪ. ʉʦʨʪʘ ʢʘʨʪʦʬʝʣʷ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʢ 

ʤʝʩʪʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ï ʛʦʨʷʯʝʛʦ ʣʝʪʘ ʠ ʢʦʨʦʪʢʦʡ ʟʠʤʳ ï ʚʳʨʘʱʠʚʘʶʪʩʷ ʥʘ ʀʥʜʦ-

ɻʘʥʛʩʢʦʡ ʥʠʟʠʥʝ ʚ ʢʦʨʦʪʢʠʝ ʟʠʤʥʠʝ ʜʥʠ ʩ ʦʢʪʷʙʨʷ ʧʦ ʤʘʨʪ, ʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʝʜʝʪ-

ʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʫʯʘʩʪʢʘʭ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ.  

ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʫʨʮʠʠ ʚ ɸʥʪʘʣʠʠ ʤʝʩʪʥʳʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʚʩʝ ʝʱʝ ʥʘʟʳʚʘʶʪ 

ruskartoe, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʭʦʜʝ ʢʘʨʪʦʬʝʣʷ ʠʟ ʈʦʩʩʠʡʩʢʦʛʦ ʂʘʚʢʘʟʘ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 19-

ʛʦ ʚʝʢʘ. ʉ 1872 ʛ. ʚʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʚ ʊʫʨʮʠʠ ʧʦʦʱʨʷʣʦʩʴ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʘ 

ʩʝʛʦʜʥʷ ʩʪʨʘʥʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʚ ʨʝʛʠʦʥʝ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʵʪʦʡ ʢʫʣʴʪʫʨʳ 

ʧʦʩʣʝ ʀʨʘʥʘ, ʧʨʠʝʤ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣ ʧʦʯʪʠ 4,3 ʤʣʥ. ʪ.  

ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʢʘʨʪʦʬʝʣʴ ʚʳʨʘʱʠʚʘʝʪʩʷ ʥʘ ʧʣʦʱʘʜʠ 158 ʪʳʩ. ʛʘ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʧʣʘʪʦ ɸʥʪʘʣʠʠ ï ʩ ʝʛʦ ʛʦʨʷʯʠʤ ʩʫʭʠʤ ʣʝʪʦʤ ʠ ʭʦʣʦʜʥʦʡ ʟʠʤʦʡ ï ʷʚʣʷʝʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʢʘʨʪʦʬʝʣʝʚʦʜʯʝʩʢʠʤ ʨʘʡʦʥʦʤ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʚʩʝʭ 

ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ ʩʪʨʘʥʳ, ʘ ʠʥʪʝʥʩʠʚʥʳʝ ʤʝʪʦʜʳ ʚʳʨʘʱʠʚʘʥʠʷ ʢʘʨʪʦʬʝʣʷ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʕʛʝʡʩʢʦʛʦ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʚ 2006 ʛ. ʩʦʩʪʘʚʠʣʘ ʚʳʩʦʢʫʶ ʮʠʬʨʫ ï 

27 ʪ ʩ ʛʘ. ɽʞʝʛʦʜʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʥʠʞʘʝʪʩʷ ï 

ʩ 63 ʢʛ ʜʦ ʤʝʥʝʝ ʯʝʤ 50 ʢʛ ʚ 2006 ʛ.  

ʂ ʤʦʤʝʥʪʫ ʦʩʥʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʇʘʢʠʩʪʘʥ ʚ 1947 ʛ. ʚʦʟʜʝʣʳʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ ʦʛʨʘʥʠʯʠ-

ʚʘʣʦʩʴ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʤʠ ʪʳʩʷʯʘʤʠ ʛʝʢʪʘʨʦʚ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ, ʘ ʚʘʣʦʚʳʡ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝ ʜʦʩʪʠʛʘʣ ʠ 30 ʪʳʩ. ʪ.   

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʢʘʨʪʦʬʝʣʴ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʥʘʠʙʦʣʝʝ ʩʪʨʝʤʠ-

ʪʝʣʴʥʦ ʨʘʟʚʠʚʘʚʰʫʶʩʷ ʤʘʩʩʦʚʫʶ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʫʶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʢʫʣʴʪʫʨʫ ʵʪʦʡ 

ʩʪʨʘʥʳ. ɹʣʘʛʦʜʘʨʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʧʦʣʝʡ ʠ ʩʨʝʜʥʠʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ï ʚʩʝ ʵʪʦ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ 

ʠʨʨʠʛʘʮʠʠ ï ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 1995ï2006 ʛʛ. ʚʳʨʦʩ ʩ ʦʜʥʦʛʦ ʤʠʣʣʠʦʥʘ ʜʦ ʙʦʣʝʝ ʯʝʤ 2,6 

ʤʣʥ. ʪ. ʃʴʚʠʥʘʷ ʜʦʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʨʪʦʬʝʣʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʇʝʥʜʞʘʙʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ 

ʚʳʨʘʱʠʚʘʝʤʳʝ ʚ ʵʪʦʡ ʧʨʦʚʠʥʮʠʠ ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʩʦʨʪʘ ʧʨʠʭʦʜʠʪʩʷ 85% ʚʩʝʛʦ ʢʘʨʪʦʬʝʣʷ, 

ʫʙʨʘʥʥʦʛʦ ʚ ʩʪʨʘʥʝ.  

ʂʘʟʘʭʩʪʘʥ ʚ 1991 ʛ. ʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʣ ʦʢʦʣʦ 2,5 ʤʣʥ. ʪ ʢʘʨʪʦʬʝʣʷ ʥʘ ʧʣʦʱʘʜʠ ʚ 240 

ʪʳʩ. ʛʘ. ɺ ʧʦʩʣʝʜʫʶʱʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʢʘʨʪʦʬʝʣʴ-

ʥʳʭ ʧʦʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʫʧʘʣʦ ʜʦ 1,2 ʤʣʥ. ʪ ʚ 1998 ʛ.  

ʇʦʟʜʥʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʩʩʪʘʥʦʚʠʣʦʩʴ, ʚʦ ʤʥʦʛʦʤ ʙʣʘʛʦʜʘʨʷ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ ʩʨʝʜ-

ʥʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫʨʦʞʘʡʥʦʩʪʠ ʩ ʛʝʢʪʘʨʘ, ʢʦʪʦʨʘʷ ʧʦʚʳʩʠʣʘʩʴ ʩ 7,6 ʪ ʚ 1998 ʛ. ʜʦ ʙʦʣʝʝ ʯʝʤ 15 ʪ ʚ 

2006 ʛʦʜʫ, ʚ ʢʦʪʦʨʦʤ ʢʘʟʘʭʩʢʠʝ ʢʘʨʪʦʬʝʣʝʚʦʜʳ ʩʦʙʨʘʣʠ ʦʢʦʣʦ 2,3 ʤʣʥ. ʪ ʢʣʫʙʥʝʡ ʥʘ ʧʦʯʪʠ 155 

ʪʳʩ. ʛʘ ʢʘʨʪʦʬʝʣʴʥʳʭ ʧʦʣʝʡ.  

ʉʝʛʦʜʥʷ ʢʘʨʪʦʬʝʣʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫ-

ʨʦʡ ʂʘʟʘʭʩʪʘʥʘ ʧʦʩʣʝ ʧʰʝʥʠʮʳ, ʘ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʪʨʝʙʣʝʥʠʝ ʢʘʨʪʦʬʝʣʷ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠ-

ʪʝʣʴʥʫʶ ʮʠʬʨʫ ï 90 ʢʛ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʜ. ʍʦʪʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʨʪʦʬʝʣʷ ʧʦʪʨʝʙʣʷʝʪʩʷ ʚ 

ʩʚʝʞʝʤ ʚʠʜʝ ʠʣʠ ʞʝ ʩʢʘʨʤʣʠʚʘʝʪʩʷ ʩʢʦʪʫ, ʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʤʝʣ ʤʝʩʪʦ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ 

ʦʙʲʝʤʘ ʵʢʩʧʦʨʪʘ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʢʘʨʪʦʬʝʣʷ, ʢʦʪʦʨʳʡ ʚʦʟʨʦʩ ʩ 1 ʪʳʩ. ʪ ʚ 2000 ʛ. ʜʦ 

ʙʦʣʝʝ ʯʝʤ 15 ʪʳʩ. ʪ ʚ 2005 ʛ. 
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