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ɺ ʩʙʦʨʥʠʢʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. ɺ ʜʘʥʥʦʤ ʠʟʜʘʥʠʠ 
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ʈʦʩʩʠʠ: ʎʝʣʠ ʠ ʟʘʜʘʯʠ  

ʉʙʦʨʥʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ.  
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ʈɸɿɼɽʃ I. ʄɽɼʀʎʀʅɸ 

 

ɸʙʫʟʦʚʘ ʗ.ʉ. 

ʈʝʜʢʠʝ ʩʣʫʯʘʠ ʙʦʣʝʟʥʠ ʢʨʦʚʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ-ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ 

ʋʣʴʷʥʦʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʙʦʣʴʥʠʮʘ 

(ʈʦʩʩʠʷ, ʋʣʴʷʥʦʚʩʢ) 

doi: 10.18411/sr-10-02-2021-01 

idsp: sciencerussia-10-02-2021-01 

 

ʈʘʢ ʢʨʦʚʠ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʦʥʢʦʣʦʛʠʯʝʩʢʠʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʤʝʨʠʢʘʥʩʢʠʭ ʛʝʤʘʪʦʣʦʛʦʚ, ʠʤ ʟʘʙʦʣʝʚʘʝʪ ʚ ʛʦʜ ʚʩʝʛʦ 

ʣʠʰʴ 25 ʠʟ 100000 ʯʝʣʦʚʝʢ. ɹʦʣʝʝ ʯʘʩʪʦ ʟʘʙʦʣʝʚʘʶʪ ʜʝʪʠ ʚ ʚʦʟʨʘʩʪʝ 3-4 ʛʦʜʘ ʠ ʣʶʜʠ 

ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ (ʦʪ 60 ʜʦ 70 ʣʝʪ). 

ɺ ʛʨʫʧʧʫ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʦʚʝʪʚʦʨʥʦʡ ʪʢʘʥʠ ʚʭʦʜʠʪ ʥʝʩʢʦʣʴʢʦ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʉʐɸ ʧʨʠʚʦʜʠʪ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ ʨʘʢ ʢʨʦʚʠ, ʧʨʦʛʥʦʟ ʧʨʠ ʢʦʪʦʨʦʤ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ 

ʟʘʙʦʣʝʚʘʥʠʷ:ʣʝʡʢʦʟ ʦʧʨʝʜʝʣʸʥ ʫ 327500 ʯʝʣʦʚʝʢ;761600 ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʶʪ ʣʠʤʬʦʤʦʡ 

ʍʦʜʞʢʠʥʘ ʠʣʠ ʥʝʭʦʜʞʢʠʥʩʢʠʤʠ ʣʠʤʬʦʤʘʤʠ; ʤʠʝʣʦʜʠʩʧʣʘʩʪʠʯʝʩʢʠʡ ʩʠʥʜʨʦʤ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʫ 1 51000 ʧʘʮʠʝʥʪʦʚ;96000 ʯʝʣʦʚʝʢ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ çʤʠʝʣʦʤʘè. 

ʈʘʢʦʤ ʢʨʦʚʠ ʙʦʣʝʶʪ ʨʘʟʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʫ ʢʦʪʦʨʳʭ ʦʥ ʧʨʦʷʚʣʷʝʪʩʷ ʩ 

ʨʘʟʥʦʡ ʯʘʩʪʦʪʦʡ. ʊʘʢ, ʜʝʪʠ ʩʪʨʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʦʪ ʦʩʪʨʦʡ ʤʠʝʣʠʯʝʩʢʦʡ ʣʝʡʢʝʤʠʠ, ʘ 

ʧʨʦʷʚʣʝʥʠʷ ʣʝʡʢʦʟʘ ʯʘʱʝ ʚʩʝʛʦ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʫ ʣʠʮ ʩʪʘʨʰʝ 60 ʣʝʪ. ʃʝʡʢʝʤʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 2-3% ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʜʠʘʛʥʦʟʦʚ. ʆʥʘ ʚ ʨʘʟʥʦʡ ʧʨʦʧʦʨʮʠʠ ʧʦʨʘʞʘʝʪ 

ʤʫʞʩʢʦʝ ʠ ʞʝʥʩʢʦʝ ʥʘʩʝʣʝʥʠʝ. ʊʘʢ, ʚ ɻʝʨʤʘʥʠʠ ʝʞʝʛʦʜʥʦ ʚʳʷʚʣʷʶʪ 8 ʩʣʫʯʘʝʚ ʣʝʡʢʝʤʠʠ 

ʥʘ 10000 ʞʝʥʱʠʥ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʢʘʢ ʫ ʤʫʞʯʠʥ ʜʠʘʛʥʦʩʪʠʨʫʶʪ 12,5 ʩʣʫʯʘʝʚ ʥʘ 100000 

ʥʘʩʝʣʝʥʠʷ. ʉʨʝʜʠ ʙʦʣʝʟʥʝʡ ʢʨʦʚʠ ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʎɽʃʔ: ʨʘʟʙʦʨ ʢʣʠʥʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʝʡ ʢʨʦʚʠ ʚ ʧʨʘʢʪʠʢʝ ʚʨʘʯʘ-

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʘ ʩ 2014-2020 ʛʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ɸʨʭʠʚ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 2014-2020 ʛʛ.  

ʆʩʪʨʳʡ ʤʝʛʘʢʘʨʠʦʙʣʘʩʪʥʳʡ ʣʝʡʢʦʟ (ʆʄʂʃ) ð ʵʪʦ ʪʘʢʘʷ ʬʦʨʤʘ ʦʩʪʨʦʛʦ 

ʤʠʝʣʦʠʜʥʦʛʦ ʣʝʡʢʦʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʙʦʣʴʰʠʥʩʪʚʦ ʣʝʡʢʦʟʥʳʭ ʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʛʘʢʘʨʠʦʙʣʘʩʪʳ. ʊʦʯʥʘʷ ʜʦʣʷ ʝʛʦ ʩʨʝʜʠ ʚʩʝʭ ʩʣʫʯʘʝʚ ʦʩʪʨʦʛʦ 

ʤʠʝʣʦʠʜʥʦʛʦ ʣʝʡʢʦʟʘ, ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʩʦʩʪʘʚʣʷʝʪ 3-10% ʫ ʜʝʪʝʡ (ʯʘʱʝ ʚʩʝʛʦ 

ʤʣʘʜʰʝʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩ ʙʦʣʝʟʥʴʶ ɼʘʫʥʘ), ʘ ʫ ʚʟʨʦʩʣʳʭ ʩʪʘʨʰʝ 45 ʣʝʪ ʚʩʝʛʦ 1-2%. ʇʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʌɸɹ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʄ7. 

ʕʪʦʪ ʧʦʜʪʠʧ ʆʄʃ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʥʘʣʠʯʠʝʤ 30 % ʠ ʙʦʣʝʝ (ʧʦ ʢʨʠʪʝʨʠʷʤ ʌɸɹ) 

ʠʣʠ 20 % ʠ ʙʦʣʝʝ (ʧʦ ʥʳʥʝ ʜʝʡʩʪʚʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ ɺʆɿ) ʣʝʡʢʦʟʥʳʭ ʙʣʘʩʪʥʳʭ ʢʣʝʪʦʢ 

ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʫ, ʢʘʢʦʚʳʝ ʢʣʝʪʢʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʢʘʢ ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʦʤʫ ʨʦʩʪʢʫ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʧʨʠ ʧʦʤʦʱʠ ʠʤʤʫʥʦʬʝʥʦʪʠʧʠʨʦʚʘʥʠʷ ʥʘ 

ʩʧʝʮʠʬʠʯʥʳʝ ʜʣʷ ʤʝʛʘʢʘʨʠʦʙʣʘʩʪʦʚ ʠ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʘʥʪʠʛʝʥʳ, ʘ 

ʪʘʢʞʝ ʨʝʘʢʮʠʠ ʥʘ ʪʨʦʤʙʦʮʠʪʘʨʥʫʶʧʝʨʦʢʩʠʜʘʟʫ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ. ʆʜʥʘʢʦ ʥʝ 

ʚʩʝ ʩʣʫʯʘʠ ʆʄʂʃ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ (ʪʦ ʝʩʪʴ, ʆʄʂʃ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʫ ʙʦʣʴʥʳʭ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ). ʇʦʤʠʤʦ ʛʝʥʘ GATA1, ʜʨʫʛʠʝ ʛʝʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ 

RBM6 ʠ CSF1R, ʠ ʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʬʫʟʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʤʦʛʫʪ ʙʳʪʴ ʘʩʩʦʮʠʠʨʦʚʘʥʳ ʩ 

ʆʄʂʃ.  

ɽʱʸ ʦʜʥʘ ʧʘʨʘ ʩʚʷʟʘʥʥʳʭ ʩ ʆʄʂʃ ʛʝʥʦʚ ð ʵʪʦ ʛʝʥ RBM15 ʠ ʛʝʥ MKL1, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʠʟʚʝʩʪʝʥ ʢʘʢ ʛʝʥ MAL. ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ ʧʨʠ ʆʄʂʃ ʪʨʘʥʩʣʦʢʘʮʠʷ 

[t(1;22)(p13;q13);] c ʭʨʦʤʦʩʦʤʳ 1 ʥʘ ʭʨʦʤʦʩʦʤʫ 22 ʟʘʪʨʘʛʠʚʘʝʪ ʠʤʝʥʥʦ ʛʝʥʳ MKL1 ʠ 

RBM15 ʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʬʫʟʠʦʥʥʦʛʦ ʙʝʣʢʘ 

https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D1%8B%D0%B9_%D0%BC%D0%B8%D0%B5%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D1%8B%D0%B9_%D0%BC%D0%B8%D0%B5%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D0%BD%D1%8B%D0%B9_%D0%BC%D0%BE%D0%B7%D0%B3
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B3%D0%B0%D0%BA%D0%B0%D1%80%D0%B8%D0%BE%D1%86%D0%B8%D1%82
https://ru.wikipedia.org/wiki/1-%D1%8F_%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/22-%D1%8F_%D1%85%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC%D0%B0_%D1%87%D0%B5%D0%BB%D0%BE%D0%B2%D0%B5%D0%BA%D0%B0


ð 8 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

RBM15/MKL1. ʕʪʦʪ ʛʝʥ ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʢʦʬʘʢʪʦʨʦʤ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʙʝʣʢʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʦʪʚʝʪʘè.  

ɺ ʩʨʝʜʥʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʩ ʤʝʛʘʢʘʨʠʦʮʠʪʘʨʥʳʤ ʣʝʡʢʦʟʦʤ ʫ 

ʚʟʨʦʩʣʳʭ ʩʦʩʪʘʚʣʷʝʪ 12 ï 15 ʣʝʪ. ʊʝʨʤʠʥʘʣʴʥʘʷ ʩʪʘʜʠʷ ï ʙʣʘʩʪʥʳʡ ʢʨʠʟ. ʈʘʟʚʠʚʘʝʪʩʷ 

ʩʪʨʝʤʠʪʝʣʴʥʦ ʚ ʪʝʯʝʥʠʝ 4 ï 6 ʤʝʩʷʮʝʚ. ɺʳʞʠʚʘʝʤʦʩʪʴ ʧʘʮʠʝʥʪʦʚ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ï 

ʦʢʦʣʦ 50%. ʅʘʠʣʫʯʰʠʝ ʧʨʦʛʥʦʟʳ ʫ ʜʝʪʝʡ ʩ ʩʠʥʜʨʦʤʦʤ ɼʘʫʥʘ, ʙʦʣʝʟʥʴ ʫ ʥʠʭ ʣʫʯʰʝ 

ʧʦʜʘʝʪʩʷ ʣʝʯʝʥʠʶ. ʋ ʚʟʨʦʩʣʳʭ ʚʳʞʠʚʘʝʤʦʩʪʴ ʥʠʞʝ, ʯʝʤ ʫ ʜʝʪʝʡ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ʋ ʙʦʣʴʥʦʛʦ ʉ., 47 ʣʝʪ ʚ ʘʥʘʤʥʝʟʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʩ 

ʜʠʘʛʥʦʟʦʤ: ʣʠʤʬʦʤʘ ʩʝʣʝʟʝʥʢʠ?, ʚʪʦʨʠʯʥʳʡ ʬʠʙʨʦʟ ʧʝʯʝʥʠ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʩʧʣʝʥʵʢʪʦʤʠʷ. 08.04.14 ʛʦʜʘ ʧʦʷʚʠʣʠʩʴ ʞʘʣʦʙʳ ʥʘ  ʩʣʘʙʦʩʪʴ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʪʦʰʥʦʪʫ, 

ʨʚʦʪʫ ʩ ʧʨʠʤʝʩʴʶ  ʩʛʫʩʪʢʦʚ ʢʨʦʚʠ, ʩʪʫʣ ʯʝʨʥʦʛʦ ʮʚʝʪʘ, ʧʦ ʧʦʚʦʜʫ ʯʝʛʦ ʙʦʣʴʥʦʡ 

ʥʘʭʦʜʠʣʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʣʝʯʝʥʠʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʦʪʜʝʣʝʥʠʠ ɻʋɿ ʎʂ ʄʉʏ ʩ 

09.04.14 ʧʦ 16.04.14 ʛʦʜʘ, ʛʜʝ 16.04.14 ʛʦʜʘ ʚ 18 ʯʘʩʦʚ 15 ʤʠʥ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʩʤʝʨʪʴ 

ʧʘʮʠʝʥʪʘ. ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ  ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ ʙʣʝʜʥʦ-

ʢʨʘʩʥʳʡ, ʧʠʦʠʜʥʦʛʦ ʚʠʜʘ, ʢʦʩʪʥʳʡ ʤʦʟʛ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʪʝʤʥʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʇʦ 

ʜʘʥʥʳʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʪʥʦʰʝʥʠʝ ʢʣʝʪʦʯʥʦʛʦ ʠ ʞʠʨʦʚʦʛʦ ʤʦʟʛʘ 2:1 

ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʩʝʭ ʨʦʩʪʢʦʚ ʢʨʦʚʝʪʚʦʨʝʥʠʷ. ʂʨʘʩʥʳʡ ʢʨʦʚʷʥʦʡ ʨʦʩʪʦʢ ʨʘʟʜʨʘʞʝʥ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʟʨʝʣʳʤʠ ʙʣʘʩʪʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʢʨʫʧʥʦʦʯʘʛʦʚʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʳʭ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ. ɹʳʣ ʚʳʩʪʘʚʣʝʥ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ 

ʜʠʘʛʥʦʟ: ʄʝʛʘʢʘʨʠʦʮʠʪʘʨʥʳʡ ʣʝʡʢʦʟ  ʩ ʧʦʨʘʞʝʥʠʝʤ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ( ʤʠʦʢʘʨʜʘ, 

ʧʝʯʝʥʠ, ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʛʨʫʜʥʦʡ ʧʦʣʦʩʪʠ), ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʛʨʫʜʠʥʳ ʠ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠ. 

ʆʩʪʨʳʡ ʵʨʠʪʨʦʠʜʥʳʡ ʣʝʡʢʦʟ (ʠʣʠ çʦʩʪʨʳʡ ʩʠʥʜʨʦʤ ɼʠɻʫʣʴʝʣʴʤʦè) ð ʵʪʦ 

ʨʝʜʢʘʷ ʬʦʨʤʘ ʦʩʪʨʦʛʦ ʤʠʝʣʦʠʜʥʦʛʦ ʣʝʡʢʦʟʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʮʠʷ ʠʩʭʦʜʠʪ 

ʠʟ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʵʨʠʪʨʦʙʣʘʩʪʦʚ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ FAB, ʵʪʦ ʆʄʃ M6. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʠʝʣʦʠʜʥʦʛʦ 

ʨʦʩʪʢʘ ʢʨʦʚʝʪʚʦʨʝʥʠʷ ʚʳʜʝʣʷʶʪ ʜʚʘ ʪʠʧʘ ʵʪʦʛʦ ʣʝʡʢʦʟʘ: ʧʝʨʚʳʡ ð ʵʨʠʪʨʦʣʝʡʢʦʟ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚ ʧʫʥʢʪʘʪʝ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʦʧʨʝʜʝʣʷʶʪ ʙʦʣʝʝ 50 % ʵʨʠʪʨʦʠʜʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʙʦʣʝʝ 20 % ʤʠʝʣʦʙʣʘʩʪʦʚ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʩʝʤ ʥʝʵʨʠʪʨʦʠʜʥʳʤ 

ʢʣʝʪʢʘʤ); ʚʪʦʨʦʡ ð ʵʨʠʪʨʦʤʠʝʣʦʟ (ʙʦʣʝʟʥʴ ɼʠɻʫʣʴʝʣʴʤʦ), ʧʨʠ ʢʦʪʦʨʦʤ ʙʦʣʝʝ 80 % 

ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʶʪ ʥʝʟʨʝʣʳʝ ʵʨʠʪʨʦʠʜʥʳʝ ʢʣʝʪʢʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʤʠʝʣʦʙʣʘʩʪʦʚ 

ʤʠʥʠʤʘʣʴʥʦ. 

ɿʘʙʦʣʝʚʘʥʠʝ ʧʨʦʪʝʢʘʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦ, ʯʝʤ ʤʠʝʣʦʙʣʘʩʪʥʘʷ ʬʦʨʤʘ, ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʦʩʪʨʦʝ ʪʝʯʝʥʠʝ ʵʨʠʪʨʦʤʠʝʣʦʟʘ (ʜʦ ʜʚʫʭ ʣʝʪ ʙʝʟ ʣʝʯʝʥʠʷ). 

ʆʩʪʨʳʡ ʵʨʠʪʨʦʙʣʘʩʪʥʳʡ ʣʝʡʢʦʟ (ʄ6) ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 % ʩʣʫʯʘʝʚ ʤʠʝʣʦʠʜʥʳʭ 

ʣʝʡʢʦʟʦʚ ʫ ʚʟʨʦʩʣʳʭ ʠ 0,6 % ʫ ʜʝʪʝʡ. ʉʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʣʝʡʢʦʟʦʚ ʄ6 ʩʦʩʪʘʚʣʷʝʪ 10ð 20 

%. ɹʦʣʴʰʠʥʩʪʚʦ ʙʦʣʴʥʳʭ ʩ ʄ6 ðʣʠʮʘ ʩʪʘʨʰʝ 60 ʣʝʪ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ɹʦʣʴʥʦʡ ɼ., 63 ʣʝʪ, 20.12.2016 ʛʦʜʘ ʧʦʩʪʫʧʠʣ ʚ 

ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɻʋɿ ʋʆʂɹ ʩ ʞʘʣʦʙʘʤʠ ʥʘ  ʦʙʱʫʶ ʩʣʘʙʦʩʪʴ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʦʜʳʰʢʫ, ʧʦʩʣʝ ʦʙʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ ʦʩʪʨʳʡ 

ʵʨʠʪʨʦʤʠʝʣʦʟ, ʥʘ ʬʦʥʝ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ  27.12.16 ʛʦʜʘ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʩʤʝʨʪʴ 

ʙʦʣʴʥʦʛʦ. ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ ʠ ʙʝʜʨʘ  

ʪʫʩʢʣʳʡ, ʙʫʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ. ʇʨʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʟʘʤʝʱʝʥʠʝ  ʞʠʨʦʚʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʢʣʝʪʦʯʥʳʤ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʢʨʘʩʥʦʛʦ ʢʨʦʚʷʥʦʛʦ ʨʦʩʪʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʨʠʪʨʦʙʣʘʩʪʘʤʠ, 

ʢʨʫʧʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʦʜʥʦ- ʠ ʤʥʦʛʦʷʜʝʨʥʳʭ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ, ʛʨʘʥʫʣʦʮʠʪʘʨʥʳʡ 

ʨʦʩʪʦʢ ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʝʥ. ɹʳʣ ʚʳʩʪʘʚʣʝʥ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: ʦʩʪʨʳʡ 

ʵʨʠʪʨʦʤʠʝʣʦʟ ʩ ʜʠʬʬʫʟʥʦʡ ʤʠʝʣʦʠʜʥʦʡ ʛʠʧʝʨʧʣʘʟʠʝʡ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʙʝʜʨʘ ʠ ʛʨʫʜʠʥʳ. 

ʆʩʪʨʘʷ ʧʝʨʝʤʝʞʘʶʱʘʷʩʷ ʧʦʨʬʠʨʠʷ (ʧʠʨʦʣʣʦʧʦʨʬʠʨʠʷ) ï ʨʝʜʢʦʝ 

ʛʝʥʝʪʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʜʝʬʠʮʠʪʦʤ ʬʝʨʤʝʥʪʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʩʠʥʪʝʟʝ ʧʦʨʬʠʨʠʥʦʚ. ʇʦʨʬʠʨʠʷ ï 

https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D1%82%D1%80%D1%8B%D0%B9_%D0%BC%D0%B8%D0%B5%D0%BB%D0%BE%D0%B8%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BB%D0%B5%D0%B9%D0%BA%D0%BE%D0%B7
https://www.krasotaimedicina.ru/diseases/genetic/porphyria


ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 9 ð 

 

 

 

ʪʝʨʤʠʥ ʛʨʝʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, çporphyreisè ʦʟʥʘʯʘʝʪ çʇʝʨʝʤʝʞʘʶʱʘʷʩʷè 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʠʩʪʫʧʦʦʙʨʘʟʥʦʝ ʪʝʯʝʥʠʝ. ʆʇʇ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʦʩʪʨʳʭ ʧʝʯʝʥʦʯʥʳʭ 

ʧʦʨʬʠʨʠʡ ʠ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʪʷʞʝʣʦʡ ʠʟ ʥʠʭ. ɺʧʝʨʚʳʝ ʙʦʣʝʟʥʴ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ 1889 

ʛʦʜʫ. ɺ ʈʦʩʩʠʠ ʧʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʦ ʙʦʣʴʥʦʤ ʧʝʨʝʤʝʞʘʶʱʝʡʩʷ ʧʦʨʬʠʨʠʝʡ ʩʜʝʣʘʣʠ 

ʚʨʘʯʠ ɸ.ɹʝʶʣ ʠ ʀ.ɻʝʣʴʤʘʥ ʚ 1928 ʛʦʜʫ. ʉʨʝʜʥʷʷ ʙʘʛʨʷʥʳʡ, ʧʫʨʧʫʨʥʳʡè, ʠʤʝʥʥʦ ʪʘʢʦʡ 

ʮʚʝʪ ʧʨʠʦʙʨʝʪʘʝʪ ʤʦʯʘ ʧʨʠ ʆʇʇ. çʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 5 

ʜʦ 10 ʥʘ 100000 ʯʝʣʦʚʝʢ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʩʨʝʜʠ ʣʠʮ 

ʩʢʘʥʜʠʥʘʚʩʢʦʛʦ ʠ ʘʥʛʣʦʩʘʢʩʦʥʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ - ʚ ʐʚʝʮʠʠ 1:1000, ʚ ɸʥʛʣʠʠ 

1:30000. ɾʝʥʱʠʥʳ ʩʪʨʘʜʘʶʪ ʚ 4-5 ʨʘʟ ʯʘʱʝ ʤʫʞʯʠʥ. ʆʩʪʨʘʷ ʧʝʨʝʤʝʞʘʶʱʘʷʩʷ 

ʧʦʨʬʠʨʠʷ - ʵʪʦ ʪʷʞʝʣʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʛʥʦʟʦʤ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʣʝʪʘʣʴʥʦʩʪʠ (15-20%). ʉʘʤʘʷ ʯʘʩʪʘʷ ʧʨʠʯʠʥʘ ʩʤʝʨʪʠ ï ʧʘʨʘʣʠʯ 

ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʚʩʣʝʜʩʪʚʠʝ ʧʦʣʠʥʝʡʨʦʧʘʪʠʠ.  

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ:  ʋ ʙʦʣʴʥʦʡ ɸ.,25 ʣʝʪ ʥʘ ʬʦʥʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʦʪʤʝʯʘʣʠʩʴ 

ʧʨʠʟʥʘʢʠ ʪʷʞʝʣʦʛʦ ʪʦʢʩʠʢʦʟʘ, ʧʦʣʠʨʘʜʠʢʫʣʦʧʘʪʠʠ, ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ ʤʦʯʝ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥ ʧʦʨʬʦʙʠʣʠʥʦʛʝʥ, ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʦʧʝʨʘʮʠʷ: ʤʘʣʦʝ ʢʝʩʘʨʝʚʦ ʩʝʯʝʥʠʝ, 

ʧʨʝʨʳʚʘʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘ ʩʨʦʢʝ 15-16 ʥʝʜʝʣʴ., ʙʳʣʦ ʥʘʯʘʪʦ ʣʝʯʝʥʠʝ ʧʦʨʬʠʨʠʠ,  ʥʦ 

ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʢʠ ʫʭʫʜʰʘʣʦʩʴ, ʥʘʨʘʩʪʘʣʠ ʷʚʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʙʳʣ ʧʨʦʝʜʝʥ ʢʦʥʩʠʣʠʫʤ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʅʀʀ ʛʝʤʘʪʦʣʦʛʠʠ ʛ. ʉʘʤʘʨʳ, 

ʚ ʫʩʣʦʚʠʷʭ ʆʈʀʊ 06.08.14 ʛʦʜʘ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʩʤʝʨʪʴ ʧʘʮʠʝʥʪʢʠ. ʇʨʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ ʛʨʫʜʠʥʳ ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʨʦʚʦʛʦ ʠ 

ʢʣʝʪʦʯʥʦʛʦ ʨʦʩʪʢʘ ʩʦʭʨʘʥʝʥʦ, ʩ ʫʤʝʨʝʥʥʦ ʨʘʟʨʷʞʝʥʥʦʩʪʴʶ ʢʣʝʪʦʯʥʦʛʦ ʤʦʟʛʘ ʠ 

ʥʘʣʠʯʠʝʤ ʝʜʠʥʠʯʥʳʭ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ, ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ: 

ʦʩʪʨʘʷ ʧʝʨʝʤʝʞʘʶʱʘʷ ʧʦʨʬʠʨʠʷ.  

ʆʜʥʠʤ ʠʟ ʨʝʜʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʷʚʣʷʝʪʩʷ ʭʨʦʥʠʯʝʩʢʦʝ ʈʅ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʛʠʧʝʨʵʦʟʠʥʦʬʠʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ 

ʩ ʧʦʨʘʞʝʥʠʝʤ ʧʦʯʝʢ, ʩʝʣʝʟʸʥʢʠ, ʧʝʯʝʥʠ, ʩʝʨʜʮʘ, ʞʝʣʫʜʢʘ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, 

ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ ʢʠʰʝʯʥʠʢʘ ʩ ʪʦʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʛʨʫʜʠʥʳ ʠ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ʇʦ ʜʘʥʥʳʤ ʠʩʪʦʨʠʠ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʙʦʣʴʥʦʛʦ ɸ, 68 ʣʝʪ, 

ʚ ʩʝʥʪʷʙʨʝ 2020 ʛʦʜʘ ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38, 15.09.20 ʛʦʜʘ 

ʧʘʮʠʝʥʪ ʙʳʣ ʛʦʩʧʠʪʘʣʠʟʠʨʦʚʘʥ ʚ ʠʥʬʝʢʮʠʦʥʥʦʝ ʦʪʜʝʣʝʥʠʝ ɻʋɿ ʎɻʂɹ ʩ ʜʠʘʛʥʦʟʦʤ: 

ʧʥʝʚʤʦʥʠʷ, COVID-19? ʇʦ ʜʘʥʥʳʤ ʂʊ ʜʠʘʛʥʦʟ ʧʥʝʚʤʦʥʠʠ ʥʝ ʧʦʜʪʚʝʨʞʜʸʥ, ʚ ʦʙʱʝʤ 

ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʘ ʛʠʧʝʨʣʝʡʢʝʤʠʷ ʜʦ 128 ʪʳʩʷʯ ʟʘ ʩʯʸʪ ʵʦʟʠʥʦʬʠʣʦʚ, 

ʧʦʩʣʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʛʝʤʘʪʦʣʦʛʘ ʧʘʮʠʝʥʪ 18.09.20 ʙʳʣ ʧʝʨʝʚʝʜʸʥ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʝ 

ʣʝʯʝʥʠʝ ʚ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʦʪʜʝʣʝʥʠʝ ɻʋɿ ʋʆʂɹ. ɺ ʦʙʱʝʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ï

ʘʥʝʤʠʷ,ʣʝʡʢʦʧʝʥʠʷ, ʵʦʟʠʥʦʬʠʣʳ 89-87%, ʪʨʦʤʙʦʮʠʪʳ 406ʭ10
9
/ʣ, ʉʆʕ 44-46 ʤʤ/ʯʘʩ. ʇʦ 

ʜʘʥʥʳʤ ʤʠʝʣʦʛʨʘʤʤʳ- ʢʦʩʪʥʳʡ ʤʦʟʛ ʦʙʠʣʴʥʦ ʢʣʝʪʦʯʥʳʡ. 60% ʩʦʩʪʘʚʣʷʶʪ ʵʦʟʠʥʦʬʠʣʳ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʨʝʣʦʩʪʠ. ʕʨʠʪʨʦʮʠʪʘʨʥʳʡ ʨʦʩʪʦʢ ʩʫʞʝʥ, ʥʦʨʤʦʙʣʘʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ʄʝʛʘʢʘʨʠʦʮʠʪʳ ʟʝʨʥʠʩʪʳʝ ʩ ʦʪʰʥʫʨʦʚʢʦʡ. ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ BCRABL ʦʪʨʠʮʘʪʝʣʴʥʘʷ. 

ʄʦʣʝʢʫʣʷʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ FIP1L1/CH1C2/PDGFRA-ʤʦʣʝʢʫʣʷʨʥʦ-ʮʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʘʮʠʝʥʪʫ ʧʨʦʚʦʜʠʣʦʩʴ ʢʦʤʧʣʝʢʩʥʦʝ ʣʝʯʝʥʠʝ, ʥʦ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʠʥʪʝʥʩʠʚʥʫʶ ʪʝʨʘʧʠʶ, ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʘ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʣʦʩʴ. 04.10.20 ʚ 

16:00  ʫʩʣʦʚʠʷʭ ʆʈʀʊ ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʩʤʝʨʪʴ ʙʦʣʴʥʦʛʦ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ: ʢʦʩʪʥʳʡ 

ʤʦʟʛ ʛʨʫʜʠʥʳ: ʩʚʝʪʣʦ-ʩʝʨʳʡ, ʩʫʭʦʡ, ʧʦʨʠʩʪʳʡ. ʂʦʩʪʥʳʡ ʤʦʟʛ ʙʝʜʨʘ: ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ 

ʮʚʝʪʘ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ: ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ: ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʨʦʚʦʛʦ ʠ 

ʢʦʩʪʥʦʤʦʟʛʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 1:1. ʂʦʩʪʥʳʡ ʤʦʟʛ ʢʣʝʪʦʯʥʳʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʘʩʪʘʥʠʝʤ 

ʢʣʝʪʦʢ ʤʠʝʣʦʠʜʥʦʛʦ ʨʷʜʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʦʟʠʥʦʬʠʣʦʚ, ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ 

ʨʦʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʦʨʤʦʙʣʘʩʪʘʤʠ, ʝʜʠʥʠʯʥʳʝ ʤʥʦʛʦʷʜʝʨʥʳʝ ʤʝʛʘʢʘʨʠʦʮʠʪʳ.  

 



ð 10 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩ.1 ʂʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ. ʆʢʨʘʩʢʘ ɻʕ. ʋʚʝʣʠʯʝʥʠʝ 20 

 

 
ʈʠʩ.2. ʂʦʩʪʥʳʡ ʤʦʟʛ ʙʝʜʨʘ. ʆʢʨʘʩʢʘ ɻʕ. ʋʚʝʣʠʯʝʥʠʝ 40 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ 

ʚʳʩʪʘʚʣʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʜʠʘʛʥʦʟ: ʭʨʦʥʠʯʝʩʢʦʝ ʈʅ ʦʪʨʠʮʘʪʝʣʴʥʦʝ 

ʤʠʝʣʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʩ ʛʠʧʝʨʵʦʟʠʥʦʬʠʣʴʥʳʤ ʩʠʥʜʨʦʤʦʤ ʩ ʧʦʨʘʞʝʥʠʝʤ 

ʧʦʯʝʢ, ʩʝʣʝʟʸʥʢʠ, ʧʝʯʝʥʠ, ʩʝʨʜʮʘ, ʞʝʣʫʜʢʘ, ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ, ʪʦʥʢʦʛʦ ʠ ʪʦʣʩʪʦʛʦ 

ʢʠʰʝʯʥʠʢʘ ʩ ʪʦʪʘʣʴʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ ʛʨʫʜʠʥʳ ʠ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ. 

ʀʜʠʦʧʘʪʠʯʝʩʢʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ  ʠʣʠ ʧʝʨʚʠʯʥʘʷ ʠʤʤʫʥʥʘʷ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʷ (ʀʊʇ)- ʭʨʦʥʠʯʝʩʢʦʝ ʘʫʪʦʠʤʤʫʥʦʝ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʦʚʳʰʝʥʥʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʝʡ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 1,6-3,9 ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ ʚ 

ʛʦʜ. ʉʨʝʜʠ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 4,5 ʜʦ 20 ʥʘ 10000 

ʥʘʩʝʣʝʥʠʷ. ʏʘʱʝ ʙʦʣʝʶʪ ʣʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 20 ʜʦ 40 ʣʝʪ, ʨʝʜʢʦ ʙʦʣʝʟʥʴ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 

ʧʦʞʠʣʳʭ ʣʠʮ ʩʪʘʨʰʝ 70 ʣʝʪ ʠ ʤʦʣʦʞʝ 20. ʇʫʩʢʦʚʳʤ ʬʘʢʪʦʨʦʤ ʀʊʇ ʤʦʛʫʪ ʙʳʪʴ 

ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ, ʙʝʨʝʤʝʥʥʦʩʪʴ, ʩʪʨʝʩʩ, ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ, ʬʠʟʠʯʝʩʢʘʷ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 11 ð 

 

 

 

ʥʘʛʨʫʟʢʘ. ʅʘʠʙʦʣʝʝʝ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʝʪʝʭʠʘʣʴʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʥʘ ʢʦʞʝ ʣʠʮʘ, ʰʝʠ, 

ʩʣʠʟʠʩʪʳʭ ʧʦʣʦʩʪʠ ʨʪʘ ʚ ʧʣʘʥʝ ʥʘʣʠʯʠʷ ʧʝʪʝʭʠʘʣʴʥʦʡ ʩʳʧʠ ʥʘ ʤʦʟʛʦʚʳʭ ʦʙʦʣʦʯʢʘʭ. 

ʏʘʩʪʦʪʘ ʞʠʟʥʝʫʛʨʦʞʘʶʱʠʭ ʢʨʦʚʦʪʝʯʝʥʠʡ (ʩʫʙʘʨʘʭʥʦʠʜʘʣʴʥʳʝ  ʢʨʦʚʦʠʟʣʠʷʥʠʷ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ɹʦʣʴʥʘʷ ʇ, 43 ʣʝʪ ʧʦʩʪʫʧʠʣʘ 2.10.2017 ʚ ʎʂ ʄʉʏ ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʩ ʞʘʣʦʙʘʤʠ ʥʘ ʤʦʯʝʠʩʧʫʩʢʘʥʠʝ ʩ ʧʨʠʤʝʩʴʶ ʢʨʦʚʠ, 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʠʝ ʚʳʩʳʧʘʥʠʷ ʥʘ ʪʝʣʝ ʧʦ ʪʠʧʫ ʧʫʨʧʫʨʳ, ʛʝʤʘʪʦʤʳ ʥʘ ʷʟʳʢʝ ʠ  ʪʝʣʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ: ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ 

ʧʫʨʧʫʨʘ, ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʘʷ. ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ ʪʷʞʸʣʦʡ ʩʪʝʧʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʧʨʦʚʦʜʠʤʦʝ ʣʝʯʝʥʠʝ, ʩʦʩʪʦʷʥʠʝ ʙʦʣʴʥʦʡ ʧʨʦʛʨʝʩʩʠʚʥʦ ʫʭʫʜʰʘʣʦʩʴ, 06.10.20 ʚ 20:35 

ʢʦʥʩʪʘʪʠʨʦʚʘʥʘ ʩʤʝʨʪʴ ʙʦʣʴʥʦʡ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ ʥʘ ʨʘʩʧʠʣʝ 

ʜʨʷʙʣʳʡ, ʞʝʣʪʦʚʘʪʦʛʦ ʚʠʜʘ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ʢʦʩʪʥʳʡ ʛʨʫʜʠʥʳ- ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʣʝʪʦʯʥʦʛʦ ʠ ʞʠʨʦʚʦʛʦ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ 1:1. ʂʨʘʩʥʳʡ ʠ ʙʝʣʳʡ ʨʦʩʪʢʠ ʩʦʭʨʘʥʝʥʳ. 

ʅʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ. ʙʳʣ ʚʳʩʪʘʚʣʝʥ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʜʠʘʛʥʦʟ- ʠʜʠʦʧʘʪʠʯʝʩʢʘʷ ʪʨʦʤʙʦʮʠʪʦʧʝʥʠʯʝʩʢʘʷ ʧʫʨʧʫʨʘ 

(ʙʦʣʝʟʥʴ ɺʝʨʛʦʣʴʬʘ). 

ʀʩʪʠʥʥʘʷ ʧʦʣʠʮʠʪʝʤʠʷ (ʙʦʣʝʟʥʴ ɺʘʢʝʟʘ)- ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʡ ʦʧʫʭʦʣʝʚʳʡ 

ʧʨʦʮʝʩʩ ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʠʧʝʨʧʣʘʟʠʝʡ ʵʣʝʤʝʥʪʦʚ ʢʦʩʪʥʦʛʦ ʤʦʟʛʘ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʪʨʘʛʠʚʘʝʪ ʵʨʠʪʨʦʮʠʪʘʨʥʳʡ ʨʦʩʪʦʢ. ʇʦ ʨʘʟʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʩʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʟʘʙʦʣʝʚʰʠʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 60 ʜʦ 70-79 ʣʝʪ. ʄʫʞʯʠʥʳ 

ʙʦʣʝʶʪ ʥʝʩʢʦʣʴʢʦ ʯʘʱʝ, ʯʝʤ ʞʝʥʱʠʥʳ, ʩʦʦʪʥʦʰʝʥʠʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1,5:1,0, ʩʨʝʜʠ 

ʤʦʣʦʜʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʥʱʠʥʳ. ʈʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 

29:100000.  ʀʩʭʦʜʦʤ ʙʦʣʝʟʥʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʠʝ ʤʠʝʣʦʬʠʙʨʦʟʘ ʠ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ, ʩ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʡ ʘʥʝʤʠʝʡ ʛʠʧʦʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʠʧʘ- ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʚ ʭʨʦʥʠʯʝʩʢʠʡ 

ʤʠʝʣʦʙʣʘʩʪʥʳʡ ʣʝʡʢʦʟ. 

ʂʣʠʥʠʯʝʩʢʠʡ ʩʣʫʯʘʡ: ɹʦʣʴʥʦʡ ʊ., 69 ʣʝʪ ʩʪʨʘʜʘʣ ʠʩʪʠʥʥʦʡ ʧʦʣʠʮʠʪʝʤʠʝʡ 

(ʙʦʣʝʟʥʴʶ ɺʘʢʝʟʘ), ʢʦʪʦʨʘʷ ʧʨʦʪʝʢʘʣʘ ʩ ʧʦʚʳʰʝʥʠʝʤ ɸɼ ʜʦ 200/100 ʤʤ ʨʪ ʩʪ. ɺʦ ʚʨʝʤʷ 

ʦʯʝʨʝʜʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʧʨʦʠʟʦʰʣʦ ʤʘʩʩʠʚʥʦʝ ʢʨʦʚʦʠʟʣʠʷʥʠʝ ʚ 

ʧʨʘʚʦʝ ʧʦʣʫʰʘʨʠʝ ʩ ʧʨʦʨʳʚʦʤ ʢʨʦʚʠ ʚ ʞʝʣʫʜʦʯʢʦʚʫʶ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ 

ʚ ʤʷʛʢʫʶ ʤʦʟʛʦʚʫʶ ʦʙʦʣʦʯʢʫ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ ʠ ʤʦʟʞʝʯʢʘ. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʠ 

ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ- ʢʨʘʩʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʮʚʝʪʘ, ʢʦʩʪʥʳʡ ʤʦʟʛ ʙʝʜʨʘ- ʪʸʤʥʦ-ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ, ʩʦʯʥʳʡ. ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠ ð ʢʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ ʠ ʙʝʜʨʘ- ʢʣʝʪʦʯʥʳʡ, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʨʘʩʥʦʛʦ ʨʦʩʪʢʘ ʚ ʚʠʜʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʙʣʘʩʪʦʚ, ʪʘʢʞʝ 

ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʨʷʜʘ (ʧʨʦʤʠʝʣʦʮʠʪʳ, ʤʠʝʣʦʮʠʪʳ), 

ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʛʘʢʘʨʠʦʮʠʪʦʚ ʠ ʵʦʟʠʥʦʬʠʣʦʚ. 

 

 
ʈʠʩ. 3. ʂʦʩʪʥʳʡ ʤʦʟʛ ʛʨʫʜʠʥʳ. ʆʢʨʘʩʢʘ ɻʕ. ʋʚʝʣʠʯʝʥʠʝ 20. 



ð 12 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩ. 4. ʂʦʩʪʥʳʡ ʤʦʟʛ ʙʝʜʨʘ. ʆʢʨʘʩʢʘ ɻʕ. ʋʚʝʣʠʯʝʥʠʝ 40. 

 

ʇʨʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʤ ʚʩʢʨʳʪʠʠ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ 

ʚʳʩʪʘʚʣʝʥ ʜʠʘʛʥʦʟ- ʠʩʪʠʥʥʦʡ ʧʦʣʠʮʠʪʝʤʠʠ (ʙʦʣʝʟʥʴ ɺʘʢʝʟʘ; ʵʨʠʪʨʦʮʠʪʳ 8,65ʭ10
12
/ʣ, 

ʛʝʤʘʛʣʦʙʠʥ 225 ʛ/ʣ, ʣʝʡʢʦʮʠʪʳ 21,9ʭ10
9
/ʣ, ʪʨʦʤʙʦʮʠʪʳ 600ʭ10

9
/ʣ).  

ɺʳʚʦʜʳ: ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʳʰʝ ʨʘʟʙʦʨ ʩʣʫʯʘʝʚ ʨʝʜʢʠʭ ʩʣʫʯʘʝʚ ʙʦʣʝʟʥʝʡ ʢʨʦʚʠ 

ʚʘʞʝʥ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʨʘʯʝʡ-ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʦʚ ʠ ʛʝʤʘʪʦʣʦʛʦʚ.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ 

ʦʩʣʦʞʥʝʥʥʦʡ ʢʘʪʘʨʘʢʪʳ ʧʦʩʣʝ ʵʥʜʦʚʠʪʨʝʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ 
ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʚʠʪʨʝʘʣʴʥʦʛʦ ʛʣʘʟʘ, ʪʘʢʪʠʢʘ ʚʳʧʦʣʥʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ 
ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ Nd-YAG ʣʘʟʝʨʦʤ 1,44 ʤʢʤ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʦʪʨʘʞʝʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʚʝʜʝʥʠʷ 
ʢʘʪʘʨʘʢʪʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ʥʘ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʠʪʨʠʷ, ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʷ. ʃʘʟʝʨʥʘʷ ʵʢʩʪʨʘʢʮʠʷ 
ʢʘʪʘʨʘʢʪʳ. 

 
ɺʚʝʜʝʥʠʝ. ɻʣʘʟʥʦʝ ʷʙʣʦʢʦ ʧʦʩʣʝ ʵʥʜʦʚʠʪʨʝʘʣʴʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʠʤʝʝʪ ʨʷʜ 

ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ ʧʨʠʚʦʜʠʪ ʢ ʫʛʣʫʙʣʝʥʠʶ 
ʧʝʨʝʜʥʝʡ ʢʘʤʝʨʳ ʛʣʘʟʘ, ʠʟʣʠʰʥʝʡ ʧʦʜʚʠʞʥʦʩʪʠ ʠʨʠʜʦʭʨʫʩʪʘʣʠʢʦʚʦʡ ʜʠʘʬʨʘʛʤʳ ʚʦ 
ʚʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ. ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʚʠʪʨʝʘʣʴʥʦʛʦ ʛʣʘʟʘ 
ʟʘʪʨʫʜʥʷʶʪ ʧʨʦʮʝʩʩ ʦʧʝʨʘʮʠʠ, ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʝʨʴʝʟʥʳʤ ʦʩʣʦʞʥʝʥʠʷʤ ʜʘʞʝ ʧʨʠ 
ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ (ʜʦ 12 ʤʝʩʷʮʝʚ) ʤʝʞʜʫ ʜʚʫʤʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘʤʠ [5]. 

ʉʦʩʪʦʷʥʠʝ ʨʝʬʨʘʢʮʠʦʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʢʘʪʘʨʘʢʪʳ ʠ ʠʤʧʣʘʥʪʘʮʠʠ 
ʠʥʪʨʘʦʢʫʣʷʨʥʦʡ ʣʠʥʟʳ (ʀʆʃ) ʚ ʛʣʘʟʘʭ ʧʦʩʣʝ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ ʩʪʘʥʦʚʠʪʩʷ 
ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʣʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʘʮʠʝʥʪʘ.  

ʆʜʥʦʤʦʤʝʥʪʥʦʝ ʫʜʘʣʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʢʘʪʘʨʘʢʪʳ ʥʘ ʵʪʘʧʝ ʧʝʨʚʠʯʥʦʡ 
ʚʠʪʨʵʢʪʦʤʠʠ, ʩʦʢʨʘʱʘʝʪ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʠʤʠ ʩʪʨʝʩʩʦʚʳʭ ʥʘʛʨʫʟʦʢ ʜʣʷ ʧʘʮʠʝʥʪʦʚ [4]. ʆʜʥʘʢʦ, ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʥʝ ʨʝʜʢʦ 
ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʚ ʦʪʜʘʣʝʥʥʳʝ ʩʨʦʢʠ ʥʘ 
ʫʞʝ ʠʟʤʝʥʝʥʥʦʤ ʛʣʘʟʥʦʤ ʷʙʣʦʢʝ, ʙʝʟ ʥʘʣʠʯʠʷ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ.  

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 
ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʠ ʢʘʪʘʨʘʢʪʳ ʠ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ, ʦʞʠʜʘʝʤʘʷ ʢʣʠʥʠʯʝʩʢʘʷ 
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ʨʝʬʨʘʢʮʠʷ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʦʡ ʚ ʩʪʦʨʦʥʫ ʤʠʦʧʠʠ [9, 10, 12]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ 
ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚʦʰʣʘ ʣʘʟʝʨʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʩ ʫʥʠʢʘʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ Nd:YAG ʣʘʟʝʨʘ 1,44 ʤʢʤ. [2].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʀʟʫʯʠʪʴ ʨʝʬʨʘʢʮʠʦʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ 
ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ Nd:YAG ʣʘʟʝʨʦʤ 1.44 ʤʢʤ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʀʆʃ ʥʘ 
ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ.  

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʦ 30 ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ 
ʢʘʪʘʨʘʢʪʳ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʀʆʃ ʥʘ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ.  ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʧʘʮʠʝʥʪʦʚ - 
63Ñ2 ʛʦʜʘ, 12 ʤʫʞʯʠʥ, 18 ʞʝʥʱʠʥ. ʃʘʟʝʨʥʘʷ ʵʢʩʪʨʘʢʮʠʷ ʢʘʪʘʨʘʢʪʳ ʧʨʦʚʝʜʝʥʘ ʥʘ 
ʧʨʠʙʦʨʝ çʈʘʢʦʪè Nd:YAG ʣʘʟʝʨʦʤ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 1,44 ʤʢʤ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 
ʠʤʧʣʘʥʪʠʨʦʚʘʣʠ ʀʆʃ (çAcrySofè, ʉʐɸ) ʩ ɸ-ʢʦʥʩʪʘʥʪʦʡ 118,4. ʆʧʝʨʘʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ 
ʯʝʨʝʟ 12-18 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ ʧʦ ʧʦʚʦʜʫ 
ʤʘʢʫʣʷʨʥʳʭ ʨʘʟʨʳʚʦʚ. ʋʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʟʤʝʨʝʥʠʝ ʧʝʨʝʜʥʝʝ-ʟʘʜʥʝʡ ʦʩʠ (ʇɿʆ) ʛʣʘʟʘ, 
ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʧʧʘʨʘʪʝ (çOphthalmoscanè ʤʦʜʝʣʴ-200 ʬʠʨʤʳ çSonometrics Systems 
Inc.è, ʉʐɸ), ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ɸ-ʨʝʞʠʤʝ. ɺʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʧʘʮʠʝʥʪ 
ʥʘʭʦʜʠʣʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʣʝʞʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʧʘʮʠʝʥʪʳ ʩ 
ʪʘʤʧʦʥʘʜʦʡ ʚʠʪʨʝʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʩʠʣʠʢʦʥʦʚʳʤ ʤʘʩʣʦʤ ʠ ʛʘʟʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ. ɺ 
ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʧʨʦʚʦʜʠʣʠ ʦʮʝʥʢʫ ʨʝʬʨʘʢʮʠʠ ʧʦ ʜʘʥʥʳʤ 
ʘʚʪʦʨʝʬʨʘʢʪʦʤʝʪʨʠʠ (Topcon KR 8800, ʗʧʦʥʠʷ) ʧʦ ʟʥʘʯʝʥʠʷʤ ʚʝʣʠʯʠʥʳ ʧʝʨʝʜʥʝʝ-
ʟʘʜʥʝʡ ʦʩʠ ʛʣʘʟʘ, ʠʟʤʝʨʝʥʥʳʤ ʜʦ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ. ʉʨʦʢ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʛʦ 
ʥʘʙʣʶʜʝʥʠʷ ʩʦʩʪʘʚʠʣ 1,5 ʤʝʩʷʮʘ. ʈʘʩʯʝʪ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʧʨʦʚʦʜʠʣʠ ʚʤʝʩʪʝ ʩ 
ʦʪʜʝʣʦʤ ʥʘʫʯʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɹʝʩʩʘʨʘʙʦʚʘ ɸ.ʅ. ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ MIKOF/ALF, SRK/T, Holladay 1, HofferQ. 

ʀʩʧʦʣʴʟʦʚʘʥʘ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʨʝʘʣʠʟʫʝʤʘʷ ʩ ʣʘʟʝʨʥʦʡ 
ʫʩʪʘʥʦʚʢʦʡ çʈʘʢʦʪè. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʘʷ ʧʦʣʥʦʩʪʴʶ ʣʘʟʝʨʥʘʷ ʤʝʪʦʜʠʢʘ ʵʢʩʪʨʘʢʮʠʠ 
ʢʘʪʘʨʘʢʪʳ (ʙʝʟ ʥʘʣʦʞʝʥʠʷ ʚʘʢʫʫʤʘ, ʙʝʟ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʙʝʟ ʤʘʥʫʘʣʴʥʦʡ 
ʬʨʘʛʤʝʥʪʘʮʠʠ ʷʜʨʘ). ɺʧʝʨʚʳʝ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʚ ʭʠʨʫʨʛʠʠ ʢʘʪʘʨʘʢʪʳ  ʧʨʠʤʝʥʷʝʪʩʷ 
ʠʟʣʫʯʝʥʠʝ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ ʥʝʦʜʠʤʦʚʦʛʦ YAG ʣʘʟʝʨʘ ʩ ʫʥʠʢʘʣʴʥʦʡ ʜʣʠʥʦʡ  ʚʦʣʥʳ 1,44 
ʤʢʤ [ 2 ]. ʃʘʟʝʨʥʳʡ ʥʘʢʦʥʝʯʥʠʢ ʪʦʣʴʢʦ ʩʣʝʛʢʘ ʢʘʩʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ ʭʨʫʩʪʘʣʠʢʘ, ʥʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʞʠʤʘ, ʥʝʪ ʚʳʩʦʢʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ, ʥʝʪ ʠ 
ʜʘʚʣʝʥʠʷ ʥʘ ʮʠʥʥʦʚʳ ʩʚʷʟʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʞʠʤʘ ʥʘ ʭʨʫʩʪʘʣʠʢ, 
ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʪʝʭʥʦʣʦʛʠʶ ʦʪ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʠ ʢʘʪʘʨʘʢʪʳ, ʧʨʠ 
ʢʦʪʦʨʦʡ, ʥʝ ʫʜʘʝʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʥʷʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʚʷʟʦʯʥʳʡ ʘʧʧʘʨʘʪ 
ʭʨʫʩʪʘʣʠʢʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʫʯʝʥʥʦʡ 
ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʥʘ ʛʣʘʟʘʭ, ʢʦʪʦʨʳʝ 
ʨʘʥʝʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ ʚ ʩʨʦʢʠ ʥʝ ʤʝʥʝʝ 12 ʤʝʩʷʮʝʚ ʧʦʩʣʝ 
ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ.  

ʇʨʠ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤ ʘʥʘʣʠʟʝ ʜʣʷ ʧʨʝʜʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ 
ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʫʯʠʪʳʚʘʣʠ ʠʩʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ: ʢʝʨʘʪʦʤʝʪʨʠʠ, 
ʩʬʝʨʦʵʢʚʠʚʘʣʝʥʪʘ, ʜʣʠʥʳ ʛʣʘʟʘ ʩ ʫʯʝʪʦʤ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ ʀʆʃ.  

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʙʳʣʦ -0,42Ñ0,15 D; 
ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ  ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʨʝʬʨʘʢʮʠʠ - 0,64Ñ0,20 D. ɼʣʷ ʚʩʝʭ 
ʩʣʫʯʘʝʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʨʘʩʯʝʪʘ ʢʣʠʥʠʯʝʩʢʦʡ 
ʨʝʬʨʘʢʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤʫʣ ʚ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ ʚʳʷʚʣʷʝʪʩʷ 
ʫʩʠʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠʠ ʚ ʩʨʝʜʥʝʤ ʥʘ - 0,22 D .  

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʚ ʩʪʦʨʦʥʫ ʤʠʦʧʠʠ. ʇʦʩʣʝ 
ʦʧʝʨʘʮʠʠ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʚ ʘʚʠʪʨʝʘʣʴʥʦʤ ʛʣʘʟʫ ʀʆʃ ʨʘʩʧʦʣʦʞʝʥʘ ʙʣʠʞʝ ʢ 
ʚʝʨʰʠʥʝ ʨʦʛʦʚʠʮʳ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,5 ʤʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʡ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪ ʦʙ ʫʩʠʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʚ 
ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ ʧʦʩʣʝ ʣʘʟʝʨʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʘʪʘʨʘʢʪʳ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʀʆʃ 
ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʜʘʥʥʳʤʠ ʦ ʤʠʦʧʠʯʝʩʢʦʤ ʩʜʚʠʛʝ ʢʣʠʥʠʯʝʩʢʦʡ 
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ʨʝʬʨʘʢʮʠʠ ʧʦʩʣʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ 
ʀʆʃ ʚ ʛʣʘʟʘʭ ʧʦʩʣʝ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ. [7, 11].    

ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʩʝ ʦʧʝʨʘʮʠʠ ʧʦ ʫʜʘʣʝʥʠʶ ʭʨʫʩʪʘʣʠʢʘ ʥʘ ʘʚʠʪʨʝʘʣʴʥʳʭ 
ʛʣʘʟʘʭ ʧʨʦʰʣʠ ʙʝʟ ʦʩʣʦʞʥʝʥʠʡ ʢʘʢ ʚʦ ʚʨʝʤʷ, ʪʘʢ ʠ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ. ɺʦ 
ʚʩʝʭ ʩʣʫʯʘʷʭ ʠʤʧʣʘʥʪʠʨʦʚʘʣʠ ʤʷʛʢʫʶ ʠʥʪʨʘʦʢʫʣʷʨʥʫʶ ʣʠʥʟʫ, ʯʝʨʝʟ ʨʦʛʦʚʠʯʥʳʡ 
ʜʦʩʪʫʧ 2.0 ʤʤ.  

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ 
ʢʘʪʘʨʘʢʪʳ ʚ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ ʥʝʪ ʩʪʦʣʴ ʨʝʟʢʦʛʦ ʫʛʣʫʙʣʝʥʠʷ ʧʝʨʝʜʥʝʡ ʢʘʤʝʨʳ ʠ ʪʦʡ 
ʠʟʙʳʪʦʯʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʟʘʜʥʝʡ ʢʘʧʩʫʣʳ ʛʣʘʟʘ ʚʤʝʩʪʝ ʩʦ ʚʩʝʡ ʠʨʠʜʦʭʨʫʩʪʘʣʠʢʦʚʦʡ 
ʜʠʘʬʨʘʛʤʦʡ, ʢʘʢ ʵʪʦ ʙʳʚʘʝʪ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʠ 
[6ï8, 11]. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʟʝʨʥʦʡ ʦʧʝʨʘʮʠʠ ʥʝʪ 
ʩʠʣʴʥʦʡ ʦʪʪʘʣʢʠʚʘʶʱʝʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʚʦʣʥʳ, ʤʝʥʴʰʝ ʠʨʨʠʛʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʞʠʜʢʦʩʪʠ. 
ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʮʠʠ ʚ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ ʨʝʟʢʦ ʫʛʣʫʙʣʷʝʪʩʷ ʧʝʨʝʜʥʷʷ ʢʘʤʝʨʘ 
ʧʦʜ ʩʠʣʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʪʦ ʚ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʤ 
ʧʝʨʠʦʜʝ ʥʘʧʨʦʪʠʚ, ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʛʣʫʙʠʥʳ ʧʝʨʝʜʥʝʡ ʢʘʤʝʨʳ ʛʣʘʟʘ. ʕʪʦʪ ʬʘʢʪ 
ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʫʩʠʣʝʥʠʷ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 
ʦʞʠʜʘʝʤʦʡ ʨʘʩʯʝʪʥʦʡ ʨʝʬʨʘʢʮʠʝʡ.  

ʄʠʦʧʠʯʝʩʢʠʡ ʩʜʚʠʛ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ ʤʠʥʫʩ 0.5 ʜʠʦʧʪʨʠʡ. ʇʨʠʯʠʥʦʡ 
ʤʠʦʧʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʪʨʫʢʪʫʨ ʧʝʨʝʜʥʝʛʦ ʦʪʨʝʟʢʘ 
ʛʣʘʟʘ, ʩʤʝʱʝʥʠʝ ʀʆʃ ʢʧʝʨʝʜʠ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʯʠʥʦʡ ʧʦʷʚʣʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 
ʤʠʦʧʠʠ ʠ ʥʝʩʦʚʧʘʜʝʥʠʷ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʘʩʯʝʪʘʤʠ ʀʆʃ ʜʣʷ ʘʚʠʪʨʝʘʣʴʥʦʛʦ ʛʣʘʟʘ 
ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʦʚ: ʠʟʤʝʥʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 
ʤʘʢʫʣʷʨʥʦʡ ʟʦʥʳ ʠ ʝʝ ʫʪʦʣʱʝʥʠʝ ʧʨʠ ʘʚʠʪʨʠʠ, ʠʟʤʝʥʝʥʠʝ ʧʨʝʣʦʤʣʷʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 
ʧʦʣʦʩʪʠ ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʪʝʣʘ, ʫʧʣʦʱʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʟʘʜʥʝʡ ʢʘʧʩʫʣʳ ʭʨʫʩʪʘʣʠʢʘ ʧʨʠ 
ʘʚʠʪʨʠʠ, ʩʤʝʱʝʥʠʝ ʚʧʝʨʝʜ ʢʘʧʩʫʣʴʥʦʛʦ ʤʝʰʢʘ ʭʨʫʩʪʘʣʠʢʘ ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ 
ʢʦʥʬʠʛʫʨʘʮʠʠ ʮʠʣʠʘʨʥʦʛʦ ʪʝʣʘ, ʝʛʦ ʦʪʨʦʩʪʢʦʚ ʠ ʮʠʥʥʦʚʳʭ ʩʚʷʟʦʢ, ʯʪʦ ʪʨʝʙʫʝʪ 
ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. [10].  

ʅʘʰʠ ʜʘʥʥʳʝ ʦʙ ʫʩʠʣʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʚ ʘʚʠʪʨʝʘʣʴʥʳʭ 
ʛʣʘʟʘʭ ʧʦʩʣʝ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʀʆʃ ʚ ʩʨʦʢʠ 12-18 
ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʵʥʜʦʚʠʪʨʝʘʣʴʥʦʡ ʭʠʨʫʨʛʠʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʨʘʥʝʝ ʜʘʥʥʳʤʠ 
ʦ ʤʠʦʧʠʯʝʩʢʦʤ ʩʜʚʠʛʝ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʧʦʩʣʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʢʦʛʜʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʫʣʴʪʨʘʟʚʫʢʦʚʘʷ ʬʘʢʦʵʤʫʣʴʩʠʬʠʢʘʮʠʷ 
ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʀʆʃ ʠ ʩʫʙʪʦʪʘʣʴʥʘʷ ʚʠʪʨʵʢʪʦʤʠʷ [9, 10, 12].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʝ ʩʠʣʳ ʠʥʪʨʘʦʢʫʣʷʨʥʦʡ ʣʠʥʟʳ ʚ ʩʣʫʯʘʝ 
ʪʘʤʧʦʥʘʜʳ ʚʠʪʨʝʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʩʠʣʠʢʦʥʦʚʳʤ ʤʘʩʣʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ ʀʆʃ ʝʱʝ ʠ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʝʣʦʤʣʝʥʠʷ ʩʨʝʜʳ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʣʠʥʟʳ [1].    

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʢʣʠʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʣʷ 
ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʝʬʨʘʢʮʠʦʥʥʦʡ ʦʰʠʙʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ɸ ʢʦʥʩʪʘʥʪʳ ʜʣʷ ʨʘʩʯʝʪʘ 
ʦʧʪʠʯʝʩʢʦʡ ʩʠʣʳ ʀʆʃ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʚ ʘʚʠʪʨʝʘʣʴʥʳʭ 
ʛʣʘʟʘʭ: ɸʤ=ɸ-0,9.  [3]. 

ɺ ʥʘʰʝʡ ʨʘʙʦʪʝ ʧʨʦʚʦʜʠʣʘʩʴ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʜʥʝʝ-
ʟʘʜʥʝʡ ʦʩʠ ʛʣʘʟʘ ʜʦ ʠ ʧʦʩʣʝ ʚʠʪʨʵʢʪʦʤʠʠ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʠʥʘ ʧʝʨʝʜʥʝʝ-ʟʘʜʥʝʡ ʦʩʠ 
ʛʣʘʟʥʦʛʦ ʷʙʣʦʢʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʩʫʙʪʦʪʘʣʴʥʦʡ ʚʠʪʨʵʢʪʦʤʠʠ ʩʦʩʪʘʚʠʣʘ ʚ ʩʨʝʜʥʝʤ 
23,42Ñ1,2 ʤʤ., ʘ ʯʝʨʝʟ 12-18 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʠʪʨʵʢʪʦʤʠʠ 23,41Ñ1,2 ʤʤ, ʪ.ʝ. ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝ ʠʟʤʝʥʷʣʘʩʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʦʧʠʯʝʩʢʠʡ ʩʜʚʠʛ ʥʝ ʩʚʷʟʘʥ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʜʥʝʝ-
ʟʘʜʥʝʡ ʦʩʠ ʛʣʘʟʘ, ʘ  ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʧʦʣʦʩʪʠ  
ʘʚʠʪʨʝʘʣʴʥʦʛʦ ʛʣʘʟʘ.  

ɺʳʚʦʜʳ:  
ʇʦʩʣʝ ʣʘʟʝʨʥʦʡ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʩ ʠʤʧʣʘʥʪʘʮʠʝʡ ʵʣʘʩʪʠʯʥʦʡ ʀʆʃ ʚ 

ʩʣʫʯʘʷʭ ʦʪʩʨʦʯʝʥʥʦʡ ʭʠʨʫʨʛʠʠ ʢʘʪʘʨʘʢʪʳ ʯʝʨʝʟ 12-18 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʚʠʪʨʝʘʣʴʥʦʡ 
ʭʠʨʫʨʛʠʠ ʠʤʝʝʪ ʤʝʩʪʦ ʩʤʝʱʝʥʠʝ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʚ ʩʪʦʨʦʥʫ 



ð 16 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʫʩʠʣʝʥʠʷ. ʇʨʠ ʨʘʩʯʝʪʝ ʩʠʣʳ ʠʥʪʨʘʦʢʫʣʷʨʥʦʡ ʦʧʪʠʢʠ ʥʘ ʘʚʠʪʨʝʘʣʴʥʳʭ ʛʣʘʟʘʭ 
ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ ʧʦʧʨʘʚʢʫ, ʥʠʚʝʣʠʨʫʶʱʫʶ ʩʜʚʠʛ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 
ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʚ ʩʪʦʨʦʥʫ ʤʠʦʧʠʠ. 

ʋʩʠʣʝʥʠʝ ʢʣʠʥʠʯʝʩʢʦʡ ʨʝʬʨʘʢʮʠʠ ʛʣʘʟʘ ʧʦʩʣʝ ʦʧʝʨʘʮʠʠ ʫʜʘʣʝʥʠʷ ʢʘʪʘʨʘʢʪʳ ʩ 
ʠʤʧʣʘʥʪʘʮʠʝʡ ʠʥʪʨʘʦʢʫʣʷʨʥʦʡ ʣʠʥʟʳ ʚ ʫʩʣʦʚʠʷʭ ʘʚʠʪʨʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 
ʘʥʘʪʦʤʠʠ ʘʚʠʪʨʝʘʣʴʥʦʛʦ ʛʣʘʟʘ, ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʤʝʪʦʜʘ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ ʠ ʚʨʝʤʝʥʠ 
ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʪʨʘʢʮʠʠ ʢʘʪʘʨʘʢʪʳ: ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʥʜʦʚʠʪʨʝʘʣʴʥʳʤ ʚʤʝʰʘʪʝʣʴʩʪʚʦʤ 
ʠʣʠ ʧʦʩʣʝ ʥʝʛʦ ʯʝʨʝʟ 12-18 ʤʝʩʷʮʝʚ .  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʦʙʩʫʞʜʘʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʝʨʦʨʘʣʴʥʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʘʥʪʠʜʦʪʘ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʮʠʘʥʠʜʦʚ. 

ʇʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʤʘʣʦʪʦʢʩʠʯʥʦʛʦ ʘʥʪʠʜʦʪʘ ʥʘ ʦʩʥʦʚʝ 

ʜʠʛʠʜʨʘʪʘ ʜʠʘʮʝʪʘʪʘ ʢʦʙʘʣʴʪʦʚʦʛʦ (II) ʢʦʤʧʣʝʢʩʘ NŬ-ʤʝʨʢʘʧʪʦʘʮʝʪʠʣ-L-ʘʨʛʠʥʠʥʘ, 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 17 ð 

 

 

 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʝʛʦ ʣʝʪʘʣʴʥʦʩʪʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʯʝʪʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʥʦʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʠ ʮʠʘʥʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʜʦʪ, ʤʦʥʦʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʮʠʘʥʠʜʳ, ʦʩʪʨʦʝ ʦʪʨʘʚʣʝʥʠʝ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʦʜʝʣʴ. 

 

ɺʚʝʜʝʥʠʝ.  

ʉʨʝʜʠ ʪʦʢʩʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʤʦʥʦʦʢʩʠʜ ʫʛʣʝʨʦʜʘ (ʉʆ) ʠ ʮʠʘʥʠʜʳ (CN
-
), ʠʥʛʘʣʷʮʠʦʥʥʦʝ ʧʦʨʘʞʝʥʠʝ ʢʦʪʦʨʳʤʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʛʠʧʦʢʩʠʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

(ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ) ʩʫʙʩʪʨʘʪʘ ʦʪʨʘʚʣʝʥʠʷ [1]. ʊʘʢʪʠʢʘ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʠʥʛʘʣʷʮʠʦʥʥʳʭ ʧʦʨʘʞʝʥʠʡ ʪʦʢʩʠʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʧʨʝʨʳʚʘʥʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʪʦʢʩʠʯʥʦʩʪʴʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʉʆ ʠ ʮʠʘʥʠʜʦʚ [2]. ʆʧʪʠʤʠʟʘʮʠʷ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʠ ʧʦʞʘʨʘʭ 

ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʥʪʠʜʦʪʘ ʉʆ ʠ ʮʠʘʥʠʜʦʚ [3]. ʈʘʥʝʝ 

ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʘʥʪʠʜʦʪʘ ʉʆ ʠ ʮʠʘʥʠʜʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʦʢʦʤʧʣʝʢʩʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʩʝʚʜʦʧʝʧʪʠʜʥʳʤʠ ʣʠʛʘʥʜʘʤʠ [4]. ɺ ʥʘʩʪʦʷʱʝʤ ʩʦʦʙʱʝʥʠʠ ʦʙʩʫʞʜʘʶʪʩʷ 

ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʨʝʩʩ-ʦʮʝʥʢʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʦʨʘʣʴʥʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʥʪʠʜʦʪʘ ʥʘ ʦʩʥʦʚʝ ʜʠʛʠʜʨʘʪʘ ʜʠʘʮʝʪʘʪʘ 

ʢʦʙʘʣʴʪʦʚʦʛʦ (II) ʢʦʤʧʣʝʢʩʘ NŬ-ʤʝʨʢʘʧʪʦʘʮʝʪʠʣ-L-ʘʨʛʠʥʠʥʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʌɻʋʇ 

ʅʇʎ çʌʘʨʤʟʘʱʠʪʘè ʌʄɹɸ ʈʦʩʩʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 

ʬʦʨʤʳ ʘʥʪʠʜʦʪʘ ʉʆ ʠ ʮʠʘʥʠʜʦʚ (ʪʘʙʣʝʪʢʠ 300 ʤʛ, ʩʝʨʠʷ 010819ʕ), ʩʦʜʝʨʞʘʱʠʝ 

ʜʠʛʠʜʨʘʪ ʜʠʘʮʝʪʘʪʘ ʢʦʙʘʣʴʪʦʚʦʛʦ (II) ʢʦʤʧʣʝʢʩʘ NŬ-ʤʝʨʢʘʧʪʦʘʮʝʪʠʣ-L-ʘʨʛʠʥʠʥʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʚʳʧʦʣʥʝʥʳ ʥʘ ʙʝʣʳʭ ʙʝʩʧʦʨʦʜʥʳʭ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʧʠʪʦʤʥʠʢʘ ʈɸʄʅ çʈʘʧʧʦʣʦʚʦè (ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ). ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʨʦʡ 

ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ (ʜʦʢʣʠʥʠʯʝʩʢʦʤʫ) ʠʟʫʯʝʥʠʶ ʥʦʚʳʭ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ 

[5]. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʳʡ ʧʫʪʴ ʚʚʝʜʝʥʠʷ (ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʪʝʩʪʠʨʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʚʚʦʜʠʣʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʦʥʜʘ). ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʦʮʝʥʠʚʘʣʠ ʥʘ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦʯʝʪʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʉʆ (ʜʠʥʘʤʠʯʝʩʢʘʷ ʟʘʪʨʘʚʢʘ ʚ 

ʠʥʛʘʣʷʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʩ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤ ʛʘʟʦʦʙʤʝʥʦʤ) ʠ ʮʠʘʥʠʜʦʚ (ʚʥʫʪʨʠʤʳʰʝʯʥʦʝ 

ʚʚʝʜʝʥʠʝ ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ ʟʘ 1-2 ʤʠʥʫʪʳ ʜʦ ʧʦʤʝʱʝʥʠʷ ʢʨʳʩ ʚ ʠʥʛʘʣʷʮʠʦʥʥʫʶ 

ʢʘʤʝʨʫ) ʧʦ ʢʨʠʪʝʨʠʷʤ ʚʳʞʠʚʘʝʤʦʩʪʠ (ʚ %) ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʪʦʢʩʠʢʘʥʪʦʚ ʚ ʜʦʟʘʭ ʦʪ 

Lɼ16, Lɼ50 ʜʦ Lɼ99 (ʧʨʠ ʵʪʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʫʨʦʚʥʷ CO ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ 

ʃɼ50 ʦʪʥʦʩʠʪʝʣʴʥʦ ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ, ʠ ʥʘʦʙʦʨʦʪ), ʚʨʝʤʝʥʠ ʛʠʙʝʣʠ, ʜʠʥʘʤʠʢʝ 

ʩʠʤʧʪʦʤʦʚ ʠʥʪʦʢʩʠʢʘʮʠʠ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʦʙʨʘʟʮʦʚ ʣʝʢʬʦʨʤʳ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʥʪʠʜʦʪʘ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʙʘʣʴʪʘ ʚ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʘʪʦʤʠʟʘʮʠʠ. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʙʘʣʴʪʘ ʚ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʥʫʪʨʠʞʝʣʫʜʦʯʥʦʛʦ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʢʨʳʩʘʤ ʚ ʜʦʟʝ 600 ʤʛ/ʢʛ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʪʦʢʩʠʢʦʤʝʪʨʠʠ (LD50,ʩʘʤʢʠ = 2491,1 ʤʛ/ʢʛ; LD50,ʩʘʤʮʳ = 2609,14 ʤʛ/ʢʛ) 

ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʝʧʘʨʘʪ ʢ ʫʤʝʨʝʥʥʦ ʪʦʢʩʠʯʥʳʤ ʭʠʤʠʯʝʩʢʠʤ 

ʚʝʱʝʩʪʚʘʤ III-ʝʛʦ ʢʣʘʩʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦ ɻʆʉʊ 12.1.007-76. ʄʝʩʪʥʦʨʘʟʜʨʘʞʘʶʱʝʛʦ 

ʵʬʬʝʢʪʘ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʥʝ ʚʳʷʚʣʝʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʧʘʨʘʪʘ (ʨʠʩ. 1). 

ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʙʘʣʴʪʘ ʚ ʢʨʦʚʠ ʢʨʳʩ ʦʪʤʝʯʘʶʪʩʷ ʯʝʨʝʟ 15 ʤʠʥ ʧʦʩʣʝ 



ð 18 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʚʚʝʜʝʥʠʷ, ʤʘʢʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʠʠ - ʯʝʨʝʟ 1 ʯʘʩ. ʇʨʝʧʘʨʘʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʝʜʣʝʥʥʳʤ 

ʚʳʚʝʜʝʥʠʝʤ ʠʟ ʦʨʛʘʥʠʟʤʘ: ʚʨʝʤʷ ʧʦʣʫʚʳʚʝʜʝʥʠʷ - 28,4 ʯ, ʟʥʘʯʝʥʠʷ ʢʣʠʨʝʥʩʘ - 4,2 

ʤʣ/ʢʛ*ʯ. 

 

 
ʋʩʨʝʜʥʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʙʘʣʴʪʘ ʚ ʢʨʦʚʠ ʢʨʳʩ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʚ ʜʦʟʝ 600 ʤʛ/ʢʛ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʢʠ ʧʨʝʧʘʨʘʪʘ ʚʳʙʨʘʥ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʝʛʦ ʚʚʝʜʝʥʠʷ (ʟʘ 30 - 60 ʤʠʥ ʜʦ ʟʘʪʨʘʚʢʠ) ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʠʜʦʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʅʘ ʬʦʥʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʘʥʪʠʜʦʪʘ 

ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʠʥʪʦʢʩʠʢʘʮʠʠ ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʝʤ. ʂʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʦʪʩʫʪʩʪʚʠʝʤ ʩʫʜʦʨʦʛ ʫ ʯʘʩʪʠ 

ʞʠʚʦʪʥʳʭ (ʜʦ 80%) ʠ ʙʳʩʪʨʦʡ ʥʦʨʤʘʣʠʟʘʮʠʝʡ ʜʳʭʘʥʠʷ. ʉʧʫʩʪʷ 10 - 15 ʤʠʥʫʪ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʟʘʪʨʘʚʢʠ ʚʳʞʠʚʰʠʝ ʞʠʚʦʪʥʳʝ ʥʘʯʠʥʘʣʠ ʧʝʨʝʜʚʠʛʘʪʴʩʷ; ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ 

ʯʘʩʦʚ ï ʠʟ ʭʘʨʘʢʪʝʨʥʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʦʪʤʝʯʘʣʘʩʴ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʦʜʳʰʢʘ.  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʩʤʝʨʪʥʦʩʪʠ ʞʠʚʦʪʥʳʭ ʧʨʠ ʩʦʯʝʪʘʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ 

ʨʘʟʣʠʯʥʳʭ ʪʦʢʩʦʜʦʟ CO ʠ ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ ʥʘ ʬʦʥʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʚʚʝʜʝʥʠʷ 

ʘʥʪʠʜʦʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ (ʢʨʦʤʝ ʛʨʫʧʧʳ, ʛʜʝ 

ʘʥʪʠʜʦʪ ʚʚʦʜʠʣʠ ʚ ʜʦʟʝ 300 ʤʛ/ʢʛ ʟʘ 60 ʤʠʥ) ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʥʘʜ ʛʨʫʧʧʦʡ ʢʦʥʪʨʦʣʷ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʤ 

ʘʥʘʣʠʟʦʤ ʜʘʥʥʳʭ (ʪʘʙʣ. 1), ʛʜʝ ʧʨʠʚʝʜʝʥʳ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʚʳʠʛʨʳʰʠè (ʢʦʛʜʘ 

ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʤʝʨʪʥʦʩʪʠ ʚ ʛʨʫʧʧʝ ʘʥʪʠʜʦʪʘ ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ) 

ʩʣʝʜʫʶʱʝʡ ʛʨʫʧʧʳ (ʢʦʥʢʫʨʝʥʪ) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʡ (ʦʧʦʨʥʦʡ ʛʨʫʧʧʝ).  

ʊʘʙʣʠʮʘ 1. 

ʉʨʘʚʥʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʜʦʪʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ɻʨʫʧʧʘ-ʢʦʥʢʫʨʝʥʪ 

ʆʧʦʨʥʘʷ ʛʨʫʧʧʘ 

ʂʦʥʪʨʦʣʴ 300 ʤʛ/ʢʛ  

ʟʘ 30 ʤʠʥ 

300 ʤʛ/ʢʛ  

ʟʘ 60 ʤʠʥ 

600 ʤʛ/ʢʛ 

ʟʘ 30 ʤʠʥ 

300 ʤʛ/ʢʛ ʟʘ 30 ʤʠʥ 9/11 (3,3%) ð ð ð 

300 ʤʛ/ʢʛ ʟʘ 60 ʤʠʥ 6/8 (14%) 3/8* (36%) ð ð 

600 ʤʛ/ʢʛ ʟʘ 30 ʤʠʥ 12/14 (0,6%) 9/12 (7,3%) 4/8 (64%) ð 

600 ʤʛ/ʢʛ ʟʘ 60 ʤʠʥ 9/10 (1,1%) 6/10 (38%) 3/8*(36%) 1/10*(1,1%) 

 

ɻʨʘʬʠʢʠ ʜʦʟʦʟʘʚʠʩʠʤʳʭ ʠʟʤʝʥʝʥʠʡ (ʨʠʩ. 2,3) ʚʝʣʠʯʠʥ ʤʝʜʠʘʥʥʦ-ʩʤʝʨʪʝʣʴʥʳʭ 

ʜʦʟ ʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʦʢʩʠʢʘʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʥʝʨʛʠʟʤʝ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ ʠ ʉʆ ʧʨʠ ʠʭ ʩʦʯʝʪʘʥʥʦʤ ʚʚʝʜʝʥʠʠ ʥʘ ʫʨʦʚʥʝ ʤʝʜʠʘʥʥʦ-ʩʤʝʨʪʝʣʴʥʳʭ 

ʜʦʟ. ɿʘʱʠʪʥʳʡ ʵʬʬʝʢʪ ʘʥʪʠʜʦʪʘ ʧʨʠ ʝʛʦ ʚʚʝʜʝʥʠʠ ʟʘ 30 ʤʠʥ ʜʦ ʟʘʪʨʘʚʢʠ ʚ ʜʦʟʘʭ 600 

ʤʛ/ʢʛ ʚʳʰʝ, ʯʝʤ ʚ ʜʦʟʝ 300 ʤʛ/ʢʛ; ʚʚʝʜʝʥʠʝ ʘʥʪʠʜʦʪʘ ʟʘ 60 ʤʠʥ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠʣʘʢʪʠʢʠ.  
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ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʜʠʘʥʥʦ-ʩʤʝʨʪʝʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ CO ʦʪ ʪʦʢʩʦʜʦʟʳ ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ, ʚʝʣʠʯʠʥ 
ʤʝʜʠʘʥʥʦ-ʩʤʝʨʪʝʣʴʥʳʭ ʜʦʟ ʮʠʘʥʠʩʪʦʛʦ ʢʘʣʠʷ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ CO ʚ ʢʦʥʪʨʦʣʝ ʠ ʥʘ ʬʦʥʝ ʚʚʝʜʝʥʥʦʛʦ 

ʧʨʝʧʘʨʘʪʘ 

 
ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʧʨʠʤʝʨʝ ʢʦʙʘʣʴʪʦʚʦʛʦ (II) ʢʦʤʧʣʝʢʩʘ ʩ ʘʨʛʠʥʠʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʡ 
ʬʦʨʤʳ ʘʥʪʠʜʦʪʘ ʜʣʷ ʧʝʨʦʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʠʷ ʟʘ 30 - 60 ʤʠʥʫʪ ʜʦ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʉʆ ʠ ʮʠʘʥʠʜʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 
ʇʦʜ ʚʣʠʷʥʠʝʤ ʨʘʟʥʳʭ ʵʪʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʨʪʦʧʝʜʠʯʝʩʢʠʭ  ʢʦʥʩʪʨʫʢʮʠʡ ʟʫʙʥʳʭ ʧʨʦʪʝʟʦʚ, 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʟʤʝʥʷʝʪʩʷ ʠ 
ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʙʠʦʪʠʯʝʩʢʠʭ ʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʣʦʩʪʠ ʨʪʘ, 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʶʱʠʡ  ʥʘ ʠʪʦʛ ʚʩʝʭ ʣʝʯʝʙʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʝ 
ʟʜʦʨʦʚʴʝ. ʈʘʙʦʪʘ ʘʥʘʣʠʟʠʨʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ  ʧʦʜʭʦʜʘ ʢ ʜʘʥʥʦʡ 
ʧʨʦʙʣʝʤʝ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʠʦʥʘʤʠ ʩʝʨʝʙʨʘ,  ʢʘʢ ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ, ʪʘʢ ʠ ʧʦʩʣʝ ʥʝʛʦ  ʩ ʫʯʝʪʦʤ 
ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ [3,6].  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʤʘʪʦʣʦʛʠʷ, ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʢʦʤʧʣʝʢʩʥʘʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ, ʜʠʩʙʠʦʟ, ʢʘʥʜʠʜʦʟ 
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Abstract 
Under the influence of various etiological factors, including dental interventions and 

the manufacture of orthopedic dental prostheses, the quantitative and qualitative composition 
of the microbiological composition changes and leads to the development of dysbiotic and 
inflammatory changes in the oral cavity, adversely affecting the outcome of all medical 
measures and dental health. The work analyzes the need for a comprehensive approach to this 
problem with the appointment of a therapeutic and prophylactic liquid modified with silver 
ions, both during and after the dental appointment, taking into account the microbiological 
status. 

Key words: dentistry, therapeutic and preventive measures, complex dental fluid, 
dysbiosis, candidiasis  

 
ɸʢʪʫʘʣʴʥʦʩʪʴ. 
ʅʘ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʝʤʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʨʘʚʤʠʨʦʚʘʥʠʝ ʪʢʘʥʝʡ 

ʤʘʨʛʠʥʘʣʴʥʦʛʦ ʧʘʨʦʜʦʥʪʘ, ʟʫʙʦʜʝʩʥʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʚʨʝʞʜʝʥʠʝ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 
ʱʝʢʠ, ʷʟʳʢʘ, ʪʨʘʚʤʘʪʠʟʘʮʠʷ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ  ʧʦʣʦʩʪʠ ʨʪʘ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ 
ʨʘʟʣʠʯʥʳʭ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʤʘʥʠʧʫʣʷʮʠʡ, ʪʘʢʞʝ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʦʛʫʪ 
ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʪʴ ʥʘ ʤʠʢʨʦʬʣʦʨʫ ʧʦʣʦʩʪʠ ʨʪʘ, ʚʳʟʳʚʘʷ ʝʝ ʜʠʩʙʘʣʘʥʩ ʠ 
ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʙʠʦʟ [1,2,5]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʠʜʢʠʭ ʩʨʝʜʩʪʚ ʛʠʛʠʝʥʳ ʧʦʣʦʩʪʠ 
ʨʪʘ [4,7] ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʩ ʮʝʣʴʶ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʜʠʩʙʠʦʟʘ ʠ ʦʩʣʦʞʥʝʥʠʡ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ- ʵʪʦ ʚʘʞʥʘʷ ʯʘʩʪʴ 
ʧʨʦʬʠʣʘʢʪʠʢʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʢʘʯʝʩʪʚʘ ʣʝʯʝʥʠʷ ʚ ʮʝʣʦʤ.  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʠʤʝʥʝʥʠʷ  ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ 
ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ çɼʝʥʪʘʩʝʧʪʠʥ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʠʦʥʘʤʠ ʩʝʨʝʙʨʘè ʜʣʷ 
ʧʘʮʠʝʥʪʦʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 
ʀʩʩʣʝʜʦʚʘʣʠ ʩʦʩʪʘʚ, ʪʦʢʩʠʢʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘʥʪʠʤʠʢʨʦʙʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 
ʚʣʠʷʥʠʷ ʥʦʚʦʡ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ çɼʝʥʪʘʩʝʧʪʠʥ, 
ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʦʥʘʤʠ ʩʝʨʝʙʨʘè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʘʬʝʜʨʦʡ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʦʡ 
ʩʪʦʤʘʪʦʣʦʛʠʠ ɺɻʄʋ ʠʤ. ʅ.ʅ. ɹʫʨʜʝʥʢʦ ʩʦʚʤʝʩʪʥʦ ʩ ʆʆʆ çʎʝʣʠʪè, ʛ. ɺʦʨʦʥʝʞ, ʜʘʥʘ 
ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʝʝ ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʩ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ  
ʟʘʨʫʙʝʞʥʳʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʃʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʘʷ ʘʥʪʠʩʝʧʪʠʯʝʩʢʘʷ ʞʠʜʢʦʩʪʴ  ʧʨʝʜʩʪʘʚʣʷʝʪ  ʩʦʙʦʡ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʩʨʝʜʩʪʚʦ, ʦʙʣʘʜʘʶʱʝʝ ʚʳʨʘʞʝʥʥʳʤ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ, 
ʫʩʪʨʘʥʷʝʪ ʦʩʪʨʳʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʫʤʝʥʴʰʘʝʪ ʙʦʣʝʟʥʝʥʥʦʩʪʴ, ʞʞʝʥʠʝ, 
ʦʙʣʘʜʘʝʪ ʧʨʠʞʠʛʘʶʱʠʤ, ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʠʤ ʜʝʡʩʪʚʠʝʤ. 

çɼʝʥʪʘʩʝʧʪʠʥ? ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʠʦʥʘʤʠ ʩʝʨʝʙʨʘè ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʠʝʤʘ ʦʙʣʘʜʘʝʪ: 

½ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʘʢʪʝʨʠʦʩʪʘʪʠʯʝʩʢʦʛʦ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 
ʘʵʨʦʙʥʳʝ, ʘʥʘʵʨʦʙʥʳʝ ɻʨʘʤ  (+) ʠ ɻʨʘʤ (-) ʙʘʢʪʝʨʠʠ ʠ ʜʨʦʞʞʝʧʦʜʦʙʥʳʝ 
ʛʨʠʙʳ ʨʦʜʘ Candida ;  

½ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʥʠʢʘʪʴ ʚ ʙʠʦʧʣʝʥʢʫ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ 
ʧʦʣʦʩʪʠ ʨʪʘ; 

½ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʥʠʞʝʥʠʝ  ʛʘʣʠʪʦʟʘ ʧʦʣʦʩʪʠ ʨʪʘ; 

½ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʳʤ ʜʝʡʩʪʚʠʝʤ, ʜʣʷʱʠʤʩʷ ʚ ʪʝʯʝʥʠʠ, ʢʘʢ ʤʠʥʠʤʫʤ 12 
ʯʘʩʦʚ ʧʦʩʣʝ ʦʧʦʣʘʩʢʠʚʘʥʠʷ.  

½ ʚʘʞʥʳʤ ʩʚʦʡʩʪʚʦʤ ʥʦʚʦʛʦ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ 
ʦʥ ʥʝ ʪʝʨʷʝʪ ʩʚʦʠʭ ʩʚʦʡʩʪʚ, ʝʩʣʠ ʧʦʚʨʝʞʜʘʶʪʩʷ  ʤʷʛʢʠʝ ʪʢʘʥʠ  ʧʦʣʦʩʪʠ 
ʨʪʘ ʠ ʝʩʪʴ ʢʦʥʪʘʢʪ ʩ ʬʝʨʤʝʥʪʘʤʠ ʩʦʩʫʜʠʩʪʦʡ ʩʪʝʥʢʠ ʠ ʢʨʦʚʠ. 

½ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʦʩʪʠ ʨʪʘ ʥʘ 
ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʤ ʧʨʠʝʤʝ ʠ ʧʨʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʧʨʦʬʠʣʘʢʪʠʢʝ ʚ 
ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʦʚʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʝʯʝʙʥʦ- 
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ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ 
ʠʦʥʘʤʠ ʩʝʨʝʙʨʘ ʩ ʨʘʩʰʠʨʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʜʝʡʩʪʚʠʷ ʧʦʚʳʩʠʪʩʷ, ʢʘʢ 
ʤʠʥʠʤʫʤ ʥʘ 24%. ɹʫʜʫʪ  ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ ʧʦʙʦʯʥʳʝ  ʵʬʬʝʢʪʳ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʘʥʪʠʩʝʧʪʠʢʘʤʠ  ʥʘ 47 %. 

ɺʳʚʦʜʳ 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʣʝʯʝʙʥʦ - 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʫʶ ʘʥʪʠʩʝʧʪʠʯʝʩʢʫʶ ʞʠʜʢʦʩʪʴ çɼʝʥʪʘʩʝʧʪʠʥ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʠʦʥʘʤʠ ʩʝʨʝʙʨʘè ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʜʣʷ ʝʞʝʜʥʝʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʚʟʨʦʩʣʳʤ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʦʩʧʘʣʠʪʝʣʴʥʦ ïʜʠʩʙʠʦʪʠʯʝʩʢʠʭ  ʷʚʣʝʥʠʡ ʚ ʪʢʘʥʷʭ 

ʧʘʨʦʜʦʥʪʘ  ʠ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʦʩʢʘʥʠʷ ʧʦʣʦʩʪʠ ʨʪʘ ʚʦ 

ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʝʢʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʤʝʜʧʝʨʩʦʥʘʣʘ ʠ ʧʘʮʠʝʥʪʦʚ. 

***  

1. ɺʝʯʝʨʢʠʥʘ ɾ.ɺ., ʐʘʣʠʤʦʚʘ ʅ.ɸ., ʏʠʨʢʦʚʘ ʅ.ɺ., ʄʦʨʦʟʦʚ ɸ.ʅ., ʇʦʧʦʚʘ ʊ.ɸ. ɸʥʘʣʠʟ 

ʵʪʠʦʧʘʪʦʛʝʥʝʟʘ ʜʠʩʙʠʦʟʘ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ (ʦʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ) //ɺʝʩʪʥʠʢ ʥʦʚʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. 2020. ʊ. 27. ˉ 3. ʉ. 11-19. 

2. ɺʝʯʝʨʢʠʥʘ ɾ. ɺ., ʐʘʣʠʤʦʚʘ ʅ. ɸ., ʏʠʨʢʦʚʘ ʅ. ɺ., ɸʥʜʨʝʝʚʘ ɽ.ɸ., ɹʦʙʝʰʢʦ ʄ. ʅ. ʆʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʠʩʙʠʦʟʘ ʚ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ  

// ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʩʠʩʪʝʤʘʭ. 2020. ʊ. 19,  ˉ 4. ʉ. 78-88. 

3. ɺʝʯʝʨʢʠʥʘ ɾ.ɺ., ʐʘʣʠʤʦʚʘ ʅ.ɸ., ʏʠʨʢʦʚʘ ʅ.ɺ., ʇʦʧʦʚʘ ʊ.ɸ., ɹʦʙʝʰʢʦ ʄ.ʅ. ʆʧʪʠʤʠʟʘʮʠʷ 

ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʠʩʙʠʦʟʘ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʧʦʣʦʩʪʠ ʨʪʘ // ʊʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ. 2020. ˉ 66-1. ʉ. 97-100.  

4. ɿʘʠʜʦ ɸ., ʄʦʨʦʟʦʚ ɸ.ʅ., ɺʝʯʝʨʢʠʥʘ ɾ.ɺ., ʏʠʨʢʦʚʘ ʅ.ɺ. ʈʦʣʴ ʘʥʪʠʩʝʧʪʠʯʝʩʢʦʡ ʣʝʯʝʙʥʦ - 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʞʠʜʢʦʩʪʠ ʚʦ ʚʨʝʤʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʠʝʤʘ // ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʚ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʩʠʩʪʝʤʘʭ.-2014. ʊ. 13, ˉ 4. ʉ. 847-849. 

5. ʏʠʨʢʦʚʘ ʅ.ɺ., ʄʦʨʦʟʦʚ ɸ.ʅ., ɺʝʯʝʨʢʠʥʘ ɾ.ɺ., ʇʰʝʥʠʯʥʠʢʦʚ ʀ.ɸ., ʇʦʧʦʚʘ ʊ.ɸ., ɿʘʡʮʝʚʘ ʅ.ɺ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʦʨʪʦʧʝʜʠʯʝʩʢʦʡ ʩʪʦʤʘʪʦʣʦʛʠʠ // ɺʦʨʦʥʝʞ, 

2019. 

6. Chirkova N.V., Vecherkina Zh.V., Morozov A.N., Chirkova K.E., Soloveva A.L. Application of 

antiseptic solution for mouth cavity // ɺ ʩʙʦʨʥʠʢʝ: Global science. Development and novelty Collection 

of scientific papers on materials VII International Scientific Conference. 2018. ʈ. 19-21. 

7. Morozov A.N, Chirkova N.V., Vecherkina Zh.V., Leshcheva E.A. Dentaseptin for periodontal diseases 

prevention // The EPMA Journal.- 2017.- V. 8, ˉ S1.- ʉ. 52. 

ɻʘʙʙʘʩʦʚʘ ʅ.ɺ., ʄʘʟʠʥʘ ʆ.ʃ, ʗʮʝʥʢʦ ʃ.ɸ., ɻʫʨʦʚʘ ɼ.ʀ. 

ʉʦʙʣʶʜʝʥʠʝ ʤʘʩʦʯʥʦʛʦ ʨʝʞʠʤʘ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʚ ʧʝʨʠʦʜ ʧʘʥʜʝʤʠʠ COVID-19 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʅ. ɹʫʨʜʝʥʢʦ 

(ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ) 

doi: 10.18411/sr-10-02-2021-05 

idsp: sciencerussia-10-02-2021-05 

 

ɸʥʥʦʪʘʮʠʷ 

ʄʘʩʰʪʘʙʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʦʭʚʘʪʠʣʠ ʙʦʣʝʝ 

200 ʩʪʨʘʥ ʤʠʨʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʘʷ ʚʦʣʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʩʪʦʷʱʝʡ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 

ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʥʘʩʝʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘʨʥʳʭ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʦ ʥʦʰʝʥʠʠ ʤʘʩʦʢ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪ ʟʘ ʧʝʨʠʦʜ ʩ 15.10.2020 ʧʦ 28.10.2020 ʛʛ., ʦʮʝʥʠʚʘʣʩʷ ʬʘʢʪ ʥʘʣʠʯʠʷ ʤʘʩʢʠ, ʘ 

ʪʘʢʞʝ ʧʨʘʚʠʣʴʥʦʩʪʴ ʝʝ ʥʦʰʝʥʠʷ ʩʨʝʜʠ 552 ʞʠʪʝʣʝʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: COVID-19, ʟʘʱʠʪʥʳʝ ʤʘʩʢʠ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, 

ʞʠʪʝʣʠ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ. 



ð 22 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

Abstract 

According to the results of the study, it was found that from 15.10.20 to 21.10.20. - the 

time of the beginning of the second wave of the rise in morbidity - significantly more often in 

public transport people observed the mask regime, but a third were without masks (p 

<0.0001). From 22.10.20 to 28.10.20 - the period of transfer of schoolchildren and students of 

the city to a distance learning format - reliably more often people in public transport were 

without masks (p <0.0001). 

The change in the structure of observance of the mask regime in public transport, on 

the one hand, can be explained by a sharp decrease in passenger traffic, the lack of control by 

drivers (cashiers), on the other hand, by the lack of commitment of city residents to comply 

with the requirements of sanitary legislation. 

Keywords: COVID-19, protective masks, public transport, residents of the city of 

Voronezh. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ 
ɺʩʧʳʰʢʠ ʪʷʞʝʣʦʛʦ ʦʩʪʨʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ (ʊʆʈʉ) ʚ 2003 ʛ. ʠ 

ɹʣʠʞʥʝ-ɺʦʩʪʦʯʥʦʛʦ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʩʠʥʜʨʦʤʘ (ɹɺʈʉ) ʚ 2012 ʛ., ʷʚʠʣʠʩʴ ʧʨʷʤʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʷʞʝʣʳʭ, ʩ ʣʝʪʘʣʴʥʳʤ ʠʩʭʦʜʦʤ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʦʨʦʥʘʚʠʨʫʩʦʤ [1,2]. 

ʄʘʩʰʪʘʙʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʦʭʚʘʪʠʣʠ ʙʦʣʝʝ 

200 ʩʪʨʘʥ ʤʠʨʘ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚʪʦʨʘʷ ʚʦʣʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʪʫʘʮʠʷ ʧʦ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʝʪʩʷ ʢʨʘʡʥʝ ʥʘʧʨʷʞʝʥʥʦʡ. ʄʠʥʠʩʪʨ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʄ.ɸ. 

ʄʫʨʘʰʢʦ ʚʳʨʘʟʠʣ ʩʦʞʘʣʝʥʠʝ, ʯʪʦ ʨʦʩʩʠʷʥʝ ʚʳʧʦʣʥʷʶʪ ʥʝ ʚʩʝ ʧʨʝʜʧʠʩʘʥʥʳʝ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʉOVID-19 ʨʝʢʦʤʝʥʜʘʮʠʠ. ʀʤʝʥʥʦ ʧʦʚʝʜʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʚ ʯʘʩʪʠ ʩʦʙʣʶʜʝʥʠʷ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʜʦ ʚʚʝʜʝʥʠʷ ʤʘʩʩʦʚʦʡ ʚʘʢʮʠʥʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʨʠʩʢʠ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [3-5]. ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʜʣʷ ʤʥʦʛʠʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʚʠʨʫʩʦʚ ʷʚʣʷʝʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ, ʦʥʠ ʩ ʣʝʛʢʦʩʪʴʶ ʚʳʜʝʨʞʠʚʘʶʪ ʥʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

[6]. ʋʯʠʪʳʚʘʷ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʩʦʙʣʶʜʝʥʠʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʩʝʤ ʥʘʩʝʣʝʥʠʝʤ: 

ʥʦʰʝʥʠʝ ʤʘʩʦʢ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪʘʭ, ʩʦʮʠʘʣʴʥʘʷ ʜʠʩʪʘʥʮʠʷ, ʛʠʛʠʝʥʘ ʨʫʢ ʠ 

ʜʝʟʠʥʬʝʢʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ.  

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʮʝʥʢʘ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʦʯʥʦʛʦ ʨʝʞʠʤʘ ʛʨʘʞʜʘʥʘʤʠ ʛʦʨʦʜʘ 

ɺʦʨʦʥʝʞʘ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʆʮʝʥʢʘ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ 

ʛʦʨʦʜʝ ɺʦʨʦʥʝʞ ʧʦ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID ï 19 ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʶʜʴʤʠ ʨʘʟʣʠʯʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ 552 ʞʠʪʝʣʷ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ. ɺ ʧʝʨʠʦʜ ʩ 15.10.2020 ʧʦ 

28.10.2020ʛʛ. ʥʘʤʠ ʙʳʣ ʦʮʝʥʝʥ ʩʘʤ ʬʘʢʪ ʥʘʣʠʯʠʷ ʤʘʩʢʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʦʰʝʥʠʷ ʤʘʩʦʢ 

ʜʣʷ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʚ ʧʝʨʠʦʜʳ: ʩ 15.10.2020 ʧʦ 21.10.2020 ʛʛ. ï ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʪʦʨʦʡ ʚʦʣʥʳ 

ʧʦʜʲʝʤʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (n=431), ʩ 22.10.2020 ʧʦ 28.10.2020 ʛʛ. ï ʧʝʨʝʚʦʜ ʰʢʦʣʴʥʠʢʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ ʛʦʨʦʜʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ (n=121). ʆʙʨʘʙʦʪʢʫ ʠ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ Microsoft Excel 2019. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ,  

ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʯʠʪʘʣʠ p < 0,05.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʬʦʨʤʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ, 

ʦʪʩʫʪʩʪʚʠʷ, ʧʨʘʚʠʣʴʥʦʩʪʠ ʥʦʰʝʥʠʷ ʟʘʱʠʪʥʦʡ ʤʘʩʢʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʣʶʜʴʤʠ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʛʦʨʦʜʘ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 23 ð 

 

 

 

ɺʦʨʦʥʝʞʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʚ ʧʝʨʠʦʜ ʩ 15.10.2020 ʧʦ 21.10.2020 ʛʛ. (1- ʘʷ 

ʥʝʜʝʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ) ʠʟ 431 ʯʝʣʦʚʝʢ ʚ ʧʨʘʚʠʣʴʥʦ ʥʘʜʝʪʦʡ ʤʘʩʢʝ ʥʘʭʦʜʠʣʦʩʴ 184 

ʯʝʣʦʚʝʢʘ (42,7 %), ʥʝʧʨʘʚʠʣʴʥʦʝ ʥʦʰʝʥʠʝ ʤʘʩʢʠ ʥʘʙʣʶʜʘʣʦʩʴ ʫ 102 ʯʝʣʦʚʝʢ (23,7 %), 

ʙʝʟ ʤʘʩʢʠ ʙʳʣʦ 145 ʯʝʣʦʚʝʢ (33,6 %), ʨʠʩ. 1. ɼʦʩʪʦʚʝʨʥʦ ʯʘʱʝ (ʨ<0,0001) ʚ 

ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʣʶʜʠ ʩʦʙʣʶʜʘʣʠ ʤʘʩʦʯʥʳʡ ʨʝʞʠʤ, ʦʜʥʘʢʦ ʪʨʝʪʴ ï ʙr ʣʠ ʙʝʟ 

ʤʘʩʦʢ. ʇʨʠ ʵʪʦʤ ʧʘʩʩʘʞʠʨʦʚ ʩ ʧʨʘʚʠʣʴʥʦ ʥʘʜʝʪʳʤʠ ʤʘʩʢʘʤʠ ʙʳʣʦ ʟʥʘʯʠʤʦ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʤʠ, ʢʪʦ ʪʦʣʴʢʦ ʜʝʣʘʣ ʚʠʜ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

(ʨ=0,0038). 

ɺ ʪʝʯʝʥʠʝ ʚʪʦʨʦʡ ʥʝʜʝʣʠ (ʩ 22.10.2020 ʧʦ 28.10.2020 ʛʛ. ) ʚ ʧʨʘʚʠʣʴʥʦ ʥʘʜʝʪʦʡ 

ʤʘʩʢʝ ʥʘʭʦʜʠʣʠʩʴ ʚʩʝʛʦ 5 ʯʝʣʦʚʝʢ (4,1 %), ʥʝʧʨʘʚʠʣʴʥʦʝ ʥʦʰʝʥʠʝ ʟʘʱʠʪʥʦʡ ʤʘʩʢʠ 

ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫ 12 ʯʝʣʦʚʝʢ (9,9 %), ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʘʩʩʘʞʠʨʦʚ - 104 

ʯʝʣʦʚʝʢʘ (86,0 %) ï ʙʳʣʠ ʙʝʟ ʤʘʩʢʠ, ʯʪʦ ʙʳʣʦ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʩʪʘʣʴʥʳʤʠ (ʨ<0,0001). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ 

ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʧʦʪʦʢʘ: ʚ ʘʚʪʦʙʫʩʘʭ ʠ ʪʨʦʣʣʝʡʙʫʩʘʭ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʝʜʠʥʠʯʥʳʝ ʣʶʜʠ, ʤʦʞʥʦ ʙʳʣʦ ʣʝʛʢʦ ʩʦʙʣʶʜʘʪʴ ʩʦʮʠʘʣʴʥʫʶ 

ʜʠʩʪʘʥʮʠʶ ʚ 1,5 ï 2 ʤʝʪʨʘ. 

ʉʥʠʞʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, ʘʢʪʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʙʝʩʢʦʥʪʘʢʪʥʦʡ ʦʧʣʘʪʳ ʧʨʦʝʟʜʘ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʩʯʝʟʥʦʚʝʥʠʶ ʢʘʩʩʠʨʦʚ, ʘ ʩ ʥʠʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʩʦʙʣʶʜʝʥʠʷ 

ʤʘʩʦʯʥʦʛʦ ʨʝʞʠʤʘ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʩʫʪʩʪʚʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʳ ʟʘʨʘʞʝʥʠʷ ʩʝʨʴʝʟʥʦ ʦʩʣʘʙʠʣʦ ʥʘʩʪʦʨʦʞʝʥʥʦʩʪʴ ʠ ʙʜʠʪʝʣʴʥʦʩʪʴ 

ʛʨʘʞʜʘʥ, ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʚʦʜʠʪʝʣʝʡ. 

 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʤʘʩʦʢ ʞʠʪʝʣʷʤʠ ʛʦʨʦʜʘ ɺʦʨʦʥʝʞʘ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚ ʪʝʯʝʥʠʝ 2ʭ ʥʝʜʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʪʨʫʢʪʫʨʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʦʢ ʜʦʩʪʦʚʝʨʥʦ ʠʟʤʝʥʠʣʘʩʴ. ʅʘ ʚʪʦʨʦʡ ʥʝʜʝʣʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʨʘʚʠʣʴʥʦʝ, ʠ ʥʝʧʨʘʚʠʣʴʥʦʝ ʥʦʰʝʥʠʝ ʤʘʩʦʢ ʥʘʙʣʶʜʘʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦ ʨʝʞʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʥʝʜʝʣʝʡ (ʨ<0,0001, ʨ=0,0004). ʅʝ ʩʤʦʪʨʷ ʥʘ ʧʦʩʪʦʷʥʥʦʝ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʧʦ ʚʦʧʨʦʩʘʤ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʢʘʢ ʩʦ 

ʩʪʦʨʦʥʳ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʪʘʢ ʠ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʨʘʟʤʝʱʝʥʠʶ ʣʠʩʪʦʚʦʢ ʩ ʧʝʨʝʯʥʝʤ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʤʝʩʪʘʭ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʩʝʣʝʥʠʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʭʦʪʥʦ ʩʦʙʣʶʜʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 15.10.2020 

ʧʦ 21.10.2020 ʛʛ. ï ʚʨʝʤʷ ʥʘʯʘʣʘ ʚʪʦʨʦʡ ʚʦʣʥʳ ʧʦʜʲʝʤʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ - ʜʦʩʪʦʚʝʨʥʦ 
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ð 24 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʯʘʱʝ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʣʶʜʠ ʩʦʙʣʶʜʘʣʠ ʤʘʩʦʯʥʳʡ ʨʝʞʠʤ, ʦʜʥʘʢʦ ʪʨʝʪʴ ï 

ʙʳʣʠ ʙʝʟ ʤʘʩʦʢ (ʨ<0,0001). ʉ 22.10.2020 ʧʦ 28.10.2020 ʛʛ. ï ʧʝʨʠʦʜ ʧʝʨʝʚʦʜʘ 

ʰʢʦʣʴʥʠʢʦʚ ʠ ʩʪʫʜʝʥʪʦʚ ʛʦʨʦʜʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʬʦʨʤʘʪ ʦʙʫʯʝʥʠʷ - ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʣʶʜʠ ʙʳʣʠ ʙʝʟ ʤʘʩʦʢ (ʨ<0,0001). 

ʀʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʦʯʥʦʛʦ ʨʝʞʠʤʘ ʚ ʦʙʱʝʩʪʚʝʥʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʚʦʜʠʪʝʣʝʡ (ʢʘʩʩʠʨʦʚ), ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʠʚʝʨʞʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʩʘʥʠʪʘʨʥʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʢʫʨʩʘ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ, ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʚʣʘʜʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʯʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʥʦ ʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʤʦʨʬʦʣʦʛʠʠ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ ʪʝʣʘ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʫʪʷʭ ʠ ʭʘʨʘʢʪʝʨʝ ʨʘʟʚʠʪʠʷ ʝʛʦ 

ʢʣʝʪʦʯʥʳʭ, ʪʢʘʥʝʚʳʭ ʠ ʦʨʛʘʥʥʳʭ ʩʠʩʪʝʤ. 

ɻʠʩʪʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʨʫʛʠʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʜʠʩʮʠʧʣʠʥ. ʎʝʣʴ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʡ ʠ ʯʘʩʪʥʦʡ 

ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʩ ʫʯʝʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ɺʋɿʝ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ 

ʵʤʙʨʠʦʣʦʛʠʠ ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʘʜʘʧʪʘʮʠʷ ʩʦʜʝʨʞʘ ʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʜʘʯʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʙʫʜʫʱʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʩʪʫʜʝʥʪʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 25 ð 

 

 

 

ʨʦʣʴ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʝʛʦ ʣʠʯʥʦʩʪʥʳʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. 

ʂʘʢ ʩʧʦʩʦʙ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʦ 

ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ ʛʠʩʪʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʘʣʴʙʦʤʘ çʚʠʨʪʫʘʣʴʥʳʭ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚè, ʚ ʢʦʪʦʨʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʤʝʥʷʪʴ ʧʦʣʷ ʟʨʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ, ʚʳʙʠʨʘʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ʠ ʜʝʣʘʪʴ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʩʪʦʣʦʛʠʷ, ʮʠʪʦʣʦʛʠʷ, ʵʤʙʨʠʦʣʦʛʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʢ ʧʨʝʧʦʜʘʚʘʥʠʶ, ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ. 
 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʚʳʩʰʝʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ 

ʛʠʩʪʦʣʦʛʠʷ ʩ ʮʠʪʦʣʦʛʠʝʡ ʠ ʵʤʙʨʠʦʣʦʛʠʝʡ, ʟʘʢʣʘʜʳʚʘʶʱʘʷ ʦʩʥʦʚʳ ʥʘʫʯʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ 

ʧʘʪʦʣʦʛʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʥʘʫʢʠ 

ʫʛʣʫʙʠʣʠ ʧʦʥʠʤʘʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ 

ʘʜʘʧʪʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʧʦʜʘʚʘʥʠʝ ʢʫʨʩʘ ʛʠʩʪʦʣʦʛʠʠ, 

ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ, ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʚʣʘʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʦʙʫʯʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʤ ʜʠʩʮʠʧʣʠʥʘʤ, ʥʦ ʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʩʠʩʪʝʤʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ 

ʪʝʣʘ ʟʜʦʨʦʚʦʛʦ ʯʝʣʦʚʝʢʘ, ʧʫʪʷʭ ʠ ʭʘʨʘʢʪʝʨʝ ʨʘʟʚʠʪʠʷ ʝʛʦ ʢʣʝʪʦʯʥʳʭ, ʪʢʘʥʝʚʳʭ ʠ 

ʦʨʛʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʉ ʫʯʝʪʦʤ ʮʝʣʝʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʠʩʪʝʤʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʤ 

ɺʋɿʝ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʦʙʫʯʝʥʠʷ : 

½ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʝʪʦʢ, ʪʢʘʥʝʡ, ʦʨʛʘʥʦʚ ʦʨʛʘʥʠʟʤʘ 

ʯʝʣʦʚʝʢʘ; ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʠ ʧʦʩʪʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ; 

½ ʠʟʫʯʝʥʠʝ ʛʠʩʪʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ, ʤʝʭʘʥʠʟʤʦʚ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʚʠʪʠʷ ʚ 

ʵʤʙʨʠʦʛʝʥʝʟʝ, ʚʢʣʶʯʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ, ʚʦʟʨʘʩʪʥʳʝ, ʟʘʱʠʪʥʦ-

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʦʨʛʘʥʦʚ ʠ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ; 

½ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʨʛʘʥʦʚ, 

ʠʭ ʪʢʘʥʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʢʣʝʪʦʢ ʠ ʥʝʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʟʫʯʘʝʤʦʛʦ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʈʝʰʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʟʘʜʘʯ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʩʪʫʜʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʢʣʝʪʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʡ 

ʤʘʪʝʨʠʠ, ʚʳʷʚʠʪʴ ʦʪʣʠʯʠʷ ʚ ʢʣʝʪʦʯʥʦʤ ʩʪʨʦʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. 

ʇʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʢʣʝʪʦʯʥʦʛʦ ʠ ʪʢʘʥʝʚʦʛʦ ʫʨʦʚʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʦʟʥʘʪʴ ʤʝʭʘʥʠʟʤʳ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʟʚʠʪʠʷ 

ʞʠʚʦʡ ʤʘʪʝʨʠʠ, ʛʠʩʪʦʛʝʥʝʟʘ ʠ ʦʨʛʘʥʦʛʝʥʝʟʘ, ʜʠʥʘʤʠʢʠ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʢʘ. ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʠ ʩʪʨʫʢʪʫʨ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ 

ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʚ 

ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ ʧʨʠ ʨʘʟʚʠʪʠʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʙʦʣʝʟʥʝʡ ʫ ʯʝʣʦʚʝʢʘ. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʜʠʩʮʠʧʣʠʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʪʨʝʙʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ 

ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʙʫʯʝʥʠʷ 

ʩʪʫʜʝʥʪʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʩʚʘʠʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʫʞʝ ʛʦʪʦʚʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʵʪʦʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʝʢʪʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ 

ʣʝʞʠʪ ʫʯʝʙʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʜʨʫʛʠʤʠ ʩʪʫʜʝʥʪʘʤʠ. ʊʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʫʯʝʥʠʶ 



ð 26 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʠ ʣʦʛʠʯʝʩʢʠ ʤʳʩʣʷʱʝʛʦ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʣʘʜʘʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʣʝʯʝʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʜʠʩʮʠʧʣʠʥʳ ʷʚʠʣʘʩʴ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʡ ʠ 

ʯʘʩʪʥʦʡ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʩ ʫʯʝʪʦʤ ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ɺʋɿʝ. 

ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʠ ʧʨʠʟʥʘʢʠ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1. 
 

 
ʈʠʩ 1.  ʇʨʠʥʮʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ 

 

ʇʦʥʷʪʠʝ çʠʥʪʝʨʘʢʪʠʚʥʳʡè ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ çinteractè (çinterè ï 

çʚʟʘʠʤʥʳʡè, çactè ï çʜʝʡʩʪʚʦʚʘʪʴè). ʀʥʪʝʨʘʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ï ɻ ʪʦ ʩʧʝʮʠʘʣʴʥʘʷ ʬʦʨʤʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʘʷ ʢʦʥʢʨʝʪʥʳʝ ʠ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʮʝʣʠ. ʆʜʥʘ ʠʟ ʪʘʢʠʭ ʮʝʣʝʡ ʩʦʩʪʦʠʪ ʚ ʩʦʟʜʘʥʠʠ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʡ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʪʫʜʝʥʪ ʯʫʚʩʪʚʫʝʪ ʩʚʦʶ ʫʩʧʝʰʥʦʩʪʴ, ʩʚʦʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʜʝʣʘʝʪ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʩʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ. ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ, 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʩ ʫʯʝʪʦʤ ʚʢʣʶʯʝʥʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʛʨʫʧʧʳ. 

ʉʦʚʤʝʩʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʤʫ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʝ ʤʥʝʥʠʝ, ʚʥʦʩʠʪʴ ʩʚʦʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʢʣʘʜ, ʦʙʤʝʥʠʚʘʪʴʩʷ ʟʥʘʥʠʷʤʠ, ʠʜʝʷʤʠ, ʩʧʦʩʦʙʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʟʘʜʘʯʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʧʨʠʥʠʤʘʷ ʫʯʘʩʪʠʝ ʚ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʩʪʫʜʝʥʪʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ, ʧʘʨʥʦʡ ʠ ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʘ 

ʪʘʢʞʝ ʨʘʙʦʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʦʙʫʯʝʥʠʷ: ʣʝʢʮʠʠ, 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ, ʪʝʢʫʱʠʡ ʤʦʜʫʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ, 

ʵʢʟʘʤʝʥ. ʂʣʘʩʩʠʯʝʩʢʘʷ ʣʝʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʩʪʥʦʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʟʣʦʞʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʝʭʘʥʠʟʤ ʚʦʩʧʨʠʷʪʠʷ ʣʝʢʮʠʠ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʵʪʘʧʦʚ. ɺʥʘʯʘʣʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʟʘʪʝʤ ʚ ʩʦʟʥʘʥʠʠ 

ʩʪʫʜʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʝʸ ʘʥʘʣʠʟ, ʧʦʩʣʝ ʯʝʛʦ ʠʥʬʦʨʤʘʮʠʷ ʩʥʦʚʘ ʚʳʨʘʞʘʝʪʩʷ ʩʣʦʚʘʤʠ (ʚ 

ʚʠʜʝ ʢʦʥʩʧʝʢʪʘ ʣʝʢʮʠʠ). ʂʦʥʩʧʝʢʪ ʷʚʣʷʝʪʩʷ ʫʞʝ ʧʨʦʜʫʢʪʦʤ ʤʳʰʣʝʥʠʷ ʩʪʫʜʝʥʪʘ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʦʪ ʥʝʛʦ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʩʪʚʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʣʝʢʮʠʠ ʟʘʢʨʝʧʣʷʝʪʩʷ 

ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʠ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʟʘʢʦʥʯʝʥʥʳʤ ʚ 

ʩʤʳʩʣʦʚʦʤ, ʚʨʝʤʝʥʥʦʤ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʵʪʘʧʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʋʯʝʙʥʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʦʤʘʰʥʝʡ ʨʘʙʦʪʳ. ʈʘʙʦʪʦʡ ʩʪʫʜʝʥʪʘ ʥʘ 

ʟʘʥʷʪʠʠ ʨʫʢʦʚʦʜʠʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʦʥ ʞʝ ʦʮʝʥʠʚʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʚʦʝʤʫ 

ʧʨʝʜʤʝʪʫ, ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʘ ï 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʦʨʤʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʟʫʯʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 27 ð 

 

 

 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʚ ʩʚʦʙʦʜʥʦʝ ʦʪ ʦʩʥʦʚʥʳʭ ʟʘʥʷʪʠʡ 

ʚʨʝʤʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʘʫʜʠʪʦʨʥʫʶ (ʟʘʥʷʪʠʷ ʚ ʫʯʝʙʥʳʭ ʢʘʙʠʥʝʪʘʭ ʧʦʜ 

ʢʦʥʪʨʦʣʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʣʠ ʣʘʙʦʨʘʥʪʘ) ʠ ʚʥʝʘʫʜʠʪʦʨʥʫʶ (ʧʦʜʛʦʪʦʚʢʘ ʜʦʤʘʰʥʠʭ 

ʟʘʜʘʥʠʡ). ʅʘʚʳʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʳ ʧʨʠʦʙʨʝʪʘʶʪ ʧʦʩʪʝʧʝʥʥʦ, ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʢʠ. ʇʦʯʪʠ ʚʩʝ ʚʠʜʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʨʘʙʦʪ ʩʚʷʟʘʥʳ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɻʠʩʪʦʣʦʛʠʷ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʜʠʩʮʠʧʣʠʥʘ, ʧʨʠʟʚʘʥʥʘʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ 

ʙʫʜʫʱʠʭ ʩʪʫʜʝʥʪʦʚ ʥʘʫʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʠʪʴ ʧʨʝʧʦʜʘʚʘʥʠʝ ʛʠʩʪʦʣʦʛʠʠ, ʢʘʢ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʜʠʩʮʠʧʣʠʥʳ, ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʜʘʯʘʤ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ, ʥʦ ʠ 

ʧʦʚʳʩʠʪʴ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʨʠʩ. 2). 
 

 
ʈʠʩ. 2. ʇʨʠʥʮʠʧʳ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

 

ʀʟʤʝʥʝʥʠʝ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʚ ʪʨʘʜʠʮʠʦʥʥʳʡ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʟʚʦʣʷʝʪ ʢʘʞʜʦʝ ʧʦʣʦʞʝʥʠʝ ʣʝʢʮʠʠ ʧʦʜʢʨʝʧʣʷʪʴ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʮʠʬʨʦʚʳʭ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʘ ʪʘʢʞʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʦʥʦʛʨʘʤʤ. ʇʨʠ ʵʪʦʤ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʝʤʦʥʩʪʨʘʮʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʧʦʜʘʯʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʤʘʪʝʨʠʘʣʘ ʣʝʢʪʦʨʦʤ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʧʨʦʩʪʘʷ ʟʘʤʝʥʘ ʚ ʧʨʝʟʝʥʪʘʮʠʷʭ 

ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ, ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ 

ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʣʝʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʩʪʨʦʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʫʯʝʙʥʳʭ ʬʠʣʴʤʦʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʭ ʚ ʜʠʥʘʤʠʢʝ ʦʙʲʝʤʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʣʦʞʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʪʫʜʝʥʪʦʚ (ʥʘʧʨʠʤʝʨ: ʧʨʦʮʝʩʩʳ 

ʤʠʛʨʘʮʠʠ ʣʝʡʢʦʮʠʪʦʚ ʯʝʨʝʟ ʩʪʝʥʢʫ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʧʨʦʮʝʩʩ ʢʦʦʧʝʨʘʮʠʠ ʢʣʝʪʦʢ 

ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ, ʧʨʦʮʝʩʩ ʜʨʦʙʣʝʥʠʷ ʚ ʟʘʨʦʜʳʰʝ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ 

ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ). 

ʆʙʫʯʝʥʠʝ ʞʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ ʧʦ ʛʠʩʪʦʣʦʛʠʠ, ʘ ʪʘʢʞʝ ʠʭ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʭʝʤʝ: 

ʩʪʫʜʝʥʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ï ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʟʫʯʝʥʠʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʦʚ. ʀʥʥʦʚʘʮʠʝʡ ʦʙʫʯʝʥʠʷ ʤʦʞʝʪ ʩʪʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʪʣʘʩʦʚ ʵʣʝʢʪʨʦʥʥʳʭ (çʚʠʨʪʫʘʣʴʥʳʭè) ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ. 

ɼʦʧʦʣʥʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʯʘʩʪʠʯʥʳʤ ʟʘʤʝʱʝʥʠʝʤ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʩʪʫʜʝʥʪʘ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ, ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʮʠʬʨʦʚʳʭ ʮʚʝʪʥʳʭ ʬʦʪʦʛʨʘʬʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʢʘʢ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʢʘʬʝʜʨʳ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʘʤʠ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ, ʦʩʥʘʱʝʥʥʳʝ ʮʠʬʨʦʚʦʡ ʮʚʝʪʥʦʡ ʢʘʤʝʨʦʡ ʠ 



ð 28 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ʊʘʢʠʝ ʢʦʤʧʣʝʢʩʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʟʫʯʘʝʤʳʡ ʧʨʝʧʘʨʘʪ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʫʜʝʥʪʘʤ ʯʝʨʝʟ 

ʠʥʪʝʨʘʢʪʠʚʥʫʶ ʜʦʩʢʫ ʠʣʠ ʤʦʙʠʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨʥʳʡ ʢʣʘʩʩ, ʥʦ ʠ ʦʪʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ 

ʫʜʘʯʥʳʝ ʫʯʘʩʪʢʠ ʧʨʝʧʘʨʘʪʘ, ʩʦʟʜʘʚʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʥʥʳʝ ʬʘʡʣʳ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʥʘʜʧʠʩʝʡ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ʅʘ ʧʦʣʫʯʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʬʦʪʦʛʨʘʬʠʷʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʩʠʪ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʯʝʩʪʚʦ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʕʪʠ 

ʬʦʪʦʛʨʘʬʠʠ, ʢʘʢ ʥʘ ʙʫʤʘʞʥʳʭ, ʪʘʢ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʥʦʩʠʪʝʣʷʭ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ ʨʘʟʤʝʱʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ, ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʝ ʮʠʬʨʦʚʳʤʠ ʬʦʪʦʛʨʘʬʠʷʤʠ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʯʪʦ ʪʘʢʞʝ ʧʦʚʳʩʠʪ ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʟʜʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʣʴʙʦʤʘ ʢʘʞʜʳʤ ʩʪʫʜʝʥʪʦʤ ʜʣʷ 

ʩʝʙʷ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʥʠʤʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʬʝʜʨʝ, ʥʦ ʠ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʢ ʟʘʥʷʪʠʷʤ ʜʦʤʘ. 

ʅʘ ʢʘʬʝʜʨʝ ʛʠʩʪʦʣʦʛʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ çʘʣʴʙʦʤʘ ʚʠʨʪʫʘʣʴʥʳʭ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚè, ʦʪʣʠʯʘʶʱʝʡʩʷ ʦʪ ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʣʝʢʪʨʦʥʥʳʭ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʡ ʩ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʟʦʚ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʘʤʦʤʫ 

ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʟʘʨʘʥʝʝ ʧʦʣʥʦʩʪʴʶ 

ʦʮʠʬʨʦʚʘʥʥʳʤ ʧʨʝʧʘʨʘʪʦʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʪʴ ʧʦʣʷ ʟʨʝʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʷ, ʚʳʙʠʨʘʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ʠ ʜʝʣʘʪʴ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ. ʉʦʟʜʘʥʠʝ ʘʣʴʙʦʤʘ 

çʚʠʨʪʫʘʣʴʥʳʭè ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ 

ʠʟʫʯʝʥʠʷ, ʢʘʢ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ, ʪʘʢ ʠ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʢʘʬʝʜʨʝ, ʜʦʤʘ, ʚ ʙʠʙʣʠʦʪʝʢʝ, ʚ ʣʶʙʦʤ ʢʦʤʧʴʶʪʝʨʥʦʤ ʢʣʘʩʩʝ, ʩ ʧʦʤʦʱʴʶ ʥʦʚʳʭ 

çʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡè ʜʣʷ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʠʟʘʮʠʷ ʦʙʫʯʝʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʛʠʩʪʦʣʦʛʠʠ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʨʦʣʠ ʠ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʚ ʠʭ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʩʠʣʴʥʦʡ ʤʦʪʠʚʘʮʠʝʡ ʜʣʷ ʝʝ ʠʟʫʯʝʥʠʷ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʜʦʣʞʥʳ ʛʣʫʙʦʢʦ 

ʧʨʦʥʠʢʘʪʴ ʚ ʩʫʱʥʦʩʪʴ ʠʟʫʯʘʝʤʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʦʛʨʘʥʠʯʠʪʴ 

ʦʙʣʘʩʪʴ ʛʠʩʪʦʣʦʛʠʠ, ʦʩʪʘ ʚʠʚ ʧʨʦʙʣʝʤʳ ʧʘʪʦʣʦʛʠʠ ʢʫʨʩʫ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ. ɺ 

ʢʦʤʧʝʪʝʥʮʠʠ ʛʠʩʪʦʣʦʛʠʠ ʦʩʪʘʝʪʩʷ ʥʦʨʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʪʨʘʥʩʬʦʨʤʠʨʫʷʩʴ ʚ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ 

ʚʠʜʳ ʧʘʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʙʦʷ ʧʨʦʛʨʘʤʤʳ ʥʦʨʤʘʣʴʥʦʛʦ ʛʠʩʪʦʛʝʥʝʟʘ. 

ʇʨʠʥʮʠʧ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʠʩʪʦʣʦʛʠʠ 

ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʵʪʘʧʝ ʦʪʙʦʨʘ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʦʪʙʦʨʝ ʫʯʝʙʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʦʛʣʘʩʦʚʘʥʠʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʛʠʩʪʦʣʦʛʠʠ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚʳʧʫʩʢʘʶʱʠʭ ʢʘʬʝʜʨ ʠ ʟʘ ʦʩʥʦʚʥʦʡ 

ʢʨʠʪʝʨʠʡ ʧʨʠʥʠʤʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ 

ʢ ʦʙʫʯʝʥʠʶ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʠʥʪʝʛʨʘʮʠʠ ʚʩʝʭ 

ʫʨʦʚʥʝʡ ʧʦʣʫʯʘʝʤʳʭ ʟʥʘʥʠʡ ʚ ʦʙʱʝʡ ʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʩʪʨʦʝʥʠʷ ʚʫʟʦʚʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ, ʯʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʦʚʳʰʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺʳʚʦʜʳ. 

1. ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ ʧʨʝʧʦʜʘʚʘʥʠʷ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ 

ʵʤʙʨʠʦʣʦʛʠʠ ʦʪʥʦʩʷʪʩʷ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ, ʘʜʘʧʪʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʟʘʜʘʯʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʠ ʙʫʜʫʱʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ 

ʩʪʫʜʝʥʪʦʚ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 29 ð 

 

 

 

2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʨʦʣʴ ʩʪʫʜʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʫ ʥʝʛʦ ʣʠʯʥʦʩʪʥʳʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʘʯʝʩʪʚʘ. 

3. ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʩʘʡʪʝ ʢʘʬʝʜʨʳ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ ʠ 

ʵʤʙʨʠʦʣʦʛʠʠ ʮʠʬʨʦʚʦʛʦ ʘʣʴʙʦʤʘ çʚʠʨʪʫʘʣʴʥʳʭ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚè, ʚ 

ʢʦʪʦʨʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʦʣʴʥʦ ʤʝʥʷʪʴ ʧʦʣʷ ʟʨʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ, 

ʚʳʙʠʨʘʪʴ ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ ʠ ʜʝʣʘʪʴ ʠʭ ʦʙʦʟʥʘʯʝʥʠʷ, ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʘʫʜʠʪʦʨʠʷʭ, ʥʦ ʠ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʜʣʷ ʥʠʭ ʤʝʩʪʝ. 

ʕʪʦ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʠʭ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʜʠʩʮʠʧʣʠʥʳ ʠ ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʳʭ 

ʟʥʘʥʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ 

ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʢʘʬʝʜʨʝ ʛʠʩʪʦʣʦʛʠʠ, ʮʠʪʦʣʦʛʠʠ 

ʠ ʵʤʙʨʠʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʙʘʟʦʚʳʭ ʟʥʘʥʠʡ ʠ ʦʧʨʦʩʦʚ ʤʥʝʥʠʷ 

ʩʪʫʜʝʥʪʦʚ. 
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ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʳ ʠʥʬʝʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, (ʀʉʄʇ), 

ʢʘʢ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʘ ʪʘʢʞʝ  ʢʘʯʝʩʪʚʦ ʨʝʛʠʩʪʨʘʮʠʠ ʩʣʫʯʘʝʚ 

ʀʉʄʇ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʦʧʨʝʜʝʣʝʥʳ ʧʨʦʙʣʝʤʳ ʧʨʦʚʝʜʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʤʝʜʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʧʫʪʠ ʠʭ ʫʩʪʨʘʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʉʄʇ, ʨʝʛʠʩʪʨʘʮʠʷ, ʩʪʘʪʠʩʪʠʢʘ, ʫʱʝʨʙ, ʠʥʬʝʢʮʠʦʥʥʳʡ 

ʢʦʥʪʨʦʣʴ, ʥʘʢʘʟʘʥʠʷ ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 



ð 30 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ɺʥʫʪʨʠʙʦʣʴʥʠʯʥʳʝ ʠʥʬʝʢʮʠʠ (ɺɹʀ) ð ʵʪʦ ʣʶʙʳʝ ʢʣʠʥʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʧʦʨʘʞʘʶʱʠʝ ʙʦʣʴʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ 

ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠʣʠ ʧʦʩʝʱʝʥʠʷ ʣʝʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʩ ʮʝʣʴʶ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʙʦʣʴʥʠʯʥʳʡ ʧʝʨʩʦʥʘʣ ʚ ʩʠʣʫ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʧʨʦʷʚʣʷʶʪʩʷ ʠʣʠ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʩʠʤʧʪʦʤʳ ʵʪʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 

ʜʘʥʥʳʭ ʣʠʮ ʚ ʩʪʘʮʠʦʥʘʨʝ. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ɽʚʨʦʧʝʡʩʢʠʤ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʙʶʨʦ ɺʆɿ ʚ 1979 ʛʦʜʫ. [4]  

ʀʥʬʝʢʮʠʷ ʩʯʠʪʘʝʪʩʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ, ʝʩʣʠ ʦʥʘ ʚʧʝʨʚʳʝ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 48 

ʯʘʩʦʚ ʠʣʠ ʙʦʣʝʝ ʧʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ ʚ ʙʦʣʴʥʠʮʝ, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʧʨʦʷʚʣʝʥʠʡ ʵʪʠʭ ʠʥʬʝʢʮʠʡ ʚ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʠʩʢʣʶʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ 

ʠʥʢʫʙʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. [5]. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʯʝʣʦʚʝʯʝʩʪʚʘ, 

ʧʨʦʬʠʣʘʢʪʠʢʘ ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ (ʀʉʄʇ), 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʤʠʨʦʚʳʭ ʧʨʦʙʣʝʤ. ʈʝʰʝʥʠʶ ʵʪʠʭ ʩʝʨʴʝʟʥʳʭ ʚʦʧʨʦʩʦʚ 

ʩʝʛʦʜʥʷ ʧʦʜʯʠʥʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʯʝʥʳʭ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʧʨʘʢʪʠʢʦʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʚʦʶ 

ʧʨʦʜʫʢʮʠʶ ʠ ʫʩʣʫʛʠ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʩʦʮʠʘʣʴʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, 

ʥʘʥʦʩʷʱʠʡ ʀʉʄʇ ʝʞʝʛʦʜʥʦ ʤʠʨʦʚʦʤʫ ʩʦʦʙʱʝʩʪʚʫ. ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʚ ʉʐɸ ʦʪ ʀʉʄʇ ʝʞʝʛʦʜʥʦ ʩʪʨʘʜʘʝʪ ʙʦʣʝʝ 2 ʤʣʥ ʧʘʮʠʝʥʪʦʚ, ʧʦʛʠʙʘʝʪ 88 0 

00 ʙʦʣʴʥʳʭ, ʝʞʝʛʦʜʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʣʷʝʪ 4ð10 ʤʣʨʜ ʜʦʣʣʘʨʦʚ; ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩ ʫʯʝʪʦʤ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʀʉʄʇ ʩʪʘʮʠʦʥʘʨʥʦʝ ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 3,6 ʤʣʥ ʜʥʝʡ, ʝʞʝʛʦʜʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 

ʤʣʨʜ ʬʫʥʪʦʚ ʩʪʝʨʣʠʥʛʦʚ [1ð3].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʀʉʄʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠʭ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʱʝʨʙʦʤ, ʥʘʥʦʩʠʤʳʤ 

ʵʪʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ. [6]  

ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʝʪ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 

ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʘʣʴʥʳʭ ʩʣʫʯʘʝʚ ʀʉʄʇ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

(ʃʇʆ) ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʯʪʦ ʥʘʣʠʯʠʝ ʩʪʘʪʠʩʪʠʢʠ, ʦʪʨʘʞʘʶʱʝʡ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʫʶ ʩʠʪʫʘʮʠʶ ʚ ʩʪʨʘʥʝ, 

ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʠʤʝʶʱʝʡʩʷ ʧʨʦʙʣʝʤʳ. 

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʀʉʄʇ ʧʦʨʘʞʘʶʪ 5-10% ʧʘʮʠʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʘʮʠʦʥʘʨʘʭ, 

ʠ ʟʘʥʠʤʘʶʪ ʜʝʩʷʪʦʝ ʤʝʩʪʦ ʚ ʨʷʜʫ ʧʨʠʯʠʥ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʈʦʩʩʠʠ ʧʦ ʜʘʥʥʳʤ 

ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʨʠʤʝʨʥʦ 30 ʪʳʩ. ʩʣʫʯʘʝʚ 

ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ (~ = 0,8 ʥʘ 1 000 ʧʘʮʠʝʥʪʦʚ), 

ʦʜʥʘʢʦ ʵʢʩʧʝʨʪʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʠʭ ʠʩʪʠʥʥʦʝ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 2 - 2,5 ʤʣʥ. 

ʯʝʣʦʚʝʢ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɺɹʀ 

ʢʦʣʝʙʣʝʪʩʷ. [7]  

ʇʘʮʠʝʥʪʳ ʩ ʀʉʄʇ ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʝ ʚ 2-3 ʨʘʟʘ ʜʦʣʴʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʘʮʠʝʥʪʳ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʠʥʬʝʢʮʠʠ. ɺ ʩʨʝʜʥʝʤ ʥʘ ʜʝʩʷʪʴ ʜʥʝʡ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʠʭ 

ʚʳʧʠʩʢʘ, ʚ 3 - 4 ʨʘʟʘ ʚʦʟʨʘʩʪʘʝʪ ʩʪʦʠʤʦʩʪʴ ʣʝʯʝʥʠʷ, ʠ ʚ 5 - 7 ʨʘʟ ʨʠʩʢ ʣʝʪʘʣʴʥʦʛʦ 

ʠʩʭʦʜʘ. [7]  

ʈʝʛʠʩʪʨʘʮʠʷ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʧʦʨʷʜʢʦʤ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʫʯʝʪʘ. ʅʘ ʢʘʞʜʳʡ ʚʳʷʚʣʝʥʥʳʡ ʩʣʫʯʘʡ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʠ ʚ 

ʦʧʝʨʘʪʠʚʥʦʤ ʧʦʨʷʜʢʝ ʧʦʜʘʝʪʩʷ ʵʢʩʪʨʝʥʥʦʝ ʠʟʚʝʱʝʥʠʝ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʮʝʥʪʨ ʌɹʋɿ 

çɻʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠè. [7]  

ɺ ʚʦʧʨʦʩʘʭ ʧʨʦʬʠʣʘʢʪʠʢʠ ʀʉʄʇ ʚ ʩʪʘʮʠʦʥʘʨʘʭ ʩʨʝʜʥʝʤʫ ʠ ʤʣʘʜʰʝʤʫ 

ʤʝʜʧʝʨʩʦʥʘʣʫ ʦʪʚʦʜʠʪʩʷ ʦʩʥʦʚʥʘʷ, ʛʣʘʚʝʥʩʪʚʫʶʱʘʷ ʨʦʣʴ ʦʨʛʘʥʠʟʘʪʦʨʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʥʠʪʝʣʷ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʝʨʘ. ɽʞʝʜʥʝʚʥʦʝ, ʪʱʘʪʝʣʴʥʦʝ ʠ ʥʝʫʢʦʩʥʠʪʝʣʴʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʛʦ ʠ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 31 ð 

 

 

 

ʭʦʜʝ ʠʩʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʧʝʨʝʯʥʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʀʉʄʇ. [8] 

ʂʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ (ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʀʉʄʇ) ʚ ʈʦʩʩʠʠ ʜʦʩʪʠʛʘʝʪ 25ï30 ʪʳʩʷʯ ʩʣʫʯʘʝʚ ʚ ʛʦʜ, ʦʜʥʘʢʦ 

ʵʪʘ ʩʪʘʪʠʩʪʠʢʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʥʠʞʝʥʘ, ʩʯʠʪʘʶʪ ʵʢʩʧʝʨʪʳ.     ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦ ʷʚʥʦʤ ʥʝʜʦʫʯʝʪʝ ʩʣʫʯʘʝʚ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ ʠʥʬʝʢʮʠʠ. ʈʝʘʣʴʥʘʷ ʮʠʬʨʘ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʛʦʨʘʟʜʦ ʚʳʰʝ ï 2ï2,5 ʤʣʥ. ʩʣʫʯʘʝʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʳʭ ʠʥʬʝʢʮʠʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ʩʥʠʟʠʣʦʩʴ ʥʘ 20%, 

ʧʦʛʨʝʰʥʦʩʪʴ ʚ ʩʪʘʪʠʩʪʠʢʝ ʧʦ ʀʉʄʇ ʚ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʝ ʦʪʤʝʯʘʣʠ ʠ ʨʘʥʝʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚʝʜʦʤʩʪʚʦ ʚʳʷʚʠʣʦ ʬʘʢʪʳ ʩʦʢʨʳʪʠʷ ʜʘʥʥʳʭ ʦ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʡ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʜʨʫʛʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʤʝʜʦʨʛʘʥʠʟʘʮʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʫʯʘʠ ʧʦʟʜʥʝʡ 

ʠʟʦʣʷʮʠʠ ʟʘʙʦʣʝʚʰʠʭ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʥʘʯʘʣʦ ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʩʦʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʥʝʩʦʙʣʶʜʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʘʥʪʠʩʝʧʪʠʢʠ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. [10]  

ʉʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʧʫʪʝʤ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʠ ʩʪʘʮʠʦʥʘʨʘ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʳʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʣʴʥʳʭ ʫʙʦʨʦʢ ʤʠʥʠʤʫʤ ʚʜʚʦʝ. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ, ʩʦʛʣʘʩʥʦ ʉʘʥʇʠʅ 2.1.3.2630-10 çʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʤʝʜʠʮʠʥʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴè 

ʛʝʥʝʨʘʣʴʥʘʷ ʫʙʦʨʢʘ ʧʘʣʘʪʥʳʭ ʧʦʤʝʱʝʥʠʡ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ. 

ɻʝʥʝʨʘʣʴʥʘʷ ʫʙʦʨʢʘ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ, ʧʝʨʝʚʷʟʦʯʥʳʭ, ʨʦʜʠʣʴʥʳʭ ʟʘʣʦʚ, 

ʧʨʦʮʝʜʫʨʥʳʭ, ʤʘʥʠʧʫʣʷʮʠʦʥʥʳʭ, ʩʪʝʨʠʣʠʟʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʤʝʱʝʥʠʡ ʩ 

ʘʩʝʧʪʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʧʨʦʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ ʚ ʥʝʜʝʣʶ. [11] ʄʳ ʧʨʝʜʣʘʛʘʝʤ ʫʚʝʣʠʯʠʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʛʝʥʝʨʘʣʴʥʳʭ ʫʙʦʨʦʢ ʜʦ 1 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ ʧʘʣʘʪʥʳʭ ʧʦʤʝʱʝʥʠʷʭ, ʜʦ ʜʚʫʭ 

ʨʘʟ ʚ ʥʝʜʝʣʶ ʚ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʨʦʜʠʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

ɺʦ-ʚʪʦʨʳʭ, ʩʣʝʜʫʝʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʷʭ ʩ ʧʦʤʦʱʴʶ ʫʩʠʣʝʥʠʷ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʜʦʣʞʝʥʩʪʚʫʶʱʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ 

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʙʫʜʝʪ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ, ʝʩʣʠ ʫʚʝʣʠʯʠʪʴ ʩʪʝʧʝʥʴ ʥʘʢʘʟʘʥʠʷ 

ʟʘ ʥʝʚʳʧʦʣʥʝʥʠʝ. ʉʦʛʣʘʩʥʦ ʉʪʘʪʴʝ 6.3. çʅʘʨʫʰʝʥʠʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷè  ʂʦʜʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʷʭ, ʥʘʨʫʰʝʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ, ʚʳʨʘʟʠʚʰʝʝʩʷ ʚ ʥʘʨʫʰʝʥʠʠ ʜʝʡʩʪʚʫʶʱʠʭ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ 

ʠ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʥʝʚʳʧʦʣʥʝʥʠʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʚʣʝʯʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠʣʠ ʥʘʣʦʞʝʥʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʰʪʨʘʬʘ ʥʘ ʛʨʘʞʜʘʥ ʚ ʨʘʟʤʝʨʝ ʦʪ ʩʪʘ ʜʦ ʧʷʪʠʩʦʪ ʨʫʙʣʝʡ; ʥʘ 

ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ - ʦʪ ʧʷʪʠʩʦʪ ʜʦ ʦʜʥʦʡ ʪʳʩʷʯʠ ʨʫʙʣʝʡ; ʥʘ ʣʠʮ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, - ʦʪ ʧʷʪʠʩʦʪ 

ʜʦ ʦʜʥʦʡ ʪʳʩʷʯʠ ʨʫʙʣʝʡ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʨʦʢ 

ʜʦ ʜʝʚʷʥʦʩʪʘ ʩʫʪʦʢ; ʥʘ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ - ʦʪ ʜʝʩʷʪʠ ʪʳʩʷʯ ʜʦ ʜʚʘʜʮʘʪʠ ʪʳʩʷʯ ʨʫʙʣʝʡ 

ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʨʦʢ ʜʦ ʜʝʚʷʥʦʩʪʘ ʩʫʪʦʢ. 
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ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʣʠʢʚʠʜʘʮʠʷ ʣʶʙʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʮʝʣʦʤ ʩʣʦʞʠʚʰʘʷʩʷ ʚ ʤʠʨʝ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʧʨʝʜʧʦʣʦʞʝʥʘ çʆʩʥʦʚʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʌ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠéè, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʩʪʨʘʥʷʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʘʥʜʝʤʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʙʠʦʣʦʛʦ-ʩʦʮʠʘʣʴʥʘʷ 

ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʟʘʱʠʪʘ ʥʘʩʝʣʝʥʠʷ. 

 

Abstract 

The prevention and elimination of any emergency situation is relying on the basic 

principles that have been fully implemented in the Russian Federation. In general, the current 

situation in the world was assumed by the çFundamentals of the State Policy of the Russian 

Federation in the field of chemical and biological safetyéè, this made it possible to 

consistently eliminate the negative consequences of the pandemic. 

Keywords: biological safety, biological and social emergency, protection of the 

population. 
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ʉʣʦʞʠʚʰʫʶʩʷ ʚ 2020 ʛʦʜʫ ʚ ʤʠʨʝ ʦʙʩʪʘʥʦʚʢʫ ʧʦ ʤʘʩʰʪʘʙʘʤ, ʢʦʣʠʯʝʩʪʚʫ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʠ ʧʦʛʠʙʰʠʭ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʤʦʞʥʦ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ, ʢʘʢ ʙʠʦʣʦʛʦ-ʩʦʮʠʘʣʴʥʘʷ ʯʨʝʟʚʳʯʘʡʥʘʷ ʩʠʪʫʘʮʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʥʘ ʠʤʝʝʪ ʬʝʜʝʨʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [1]. 

ɽʩʣʠ ʤʳ ʧʦʩʤʦʪʨʠʤ ʥʘ çʆʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭè [2], ʪʦ ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʧʨʠʥʷʪʳʤ ʚ ʈʌ 

ʜʝʡʩʪʚʠʷʤ. 

1. ʇʦʩʪʦʷʥʥʦʝ ʦʧʦʚʝʱʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʦʙ ʦʧʘʩʥʦʩʪʠ ï ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʝʛʦ 

ʦ ʧʦʨʷʜʢʝ ʜʝʡʩʪʚʠʡ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʫʩʣʦʚʠʷʭ. 

2. ɺʚʝʜʝʥʠʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ï ʢʘʨʘʥʪʠʥʥʳʝ, 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʤʝʨʳ. 

3. ɿʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʥʘʩʝʣʝʥʠʷ ï ʥʝ ʪʦʣʴʢʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʥʦ ʠ ʫʩʠʣʝʥʠʝ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɸ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʟʘʱʠʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʜʠʮʠʥʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʠ ʜʨʫʛʠʤʠ 

ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʟʘʱʠʪʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ. 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʜʝʟʠʥʬʝʢʮʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʤʝʩʪ, ʟʜʘʥʠʡ). 

4. ʇʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʟʘʱʠʪʳ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ (ʚʘʢʮʠʥʘʮʠʷ), ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʟʜʦʨʦʚʦʤʫ ʦʙʨʘʟʫ ʞʠʟʥʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʠʪʘʥʠʶ. 

5. ʇʦʩʪʦʷʥʥʘʷ ʠʥʜʠʢʘʮʠʷ (ʚʳʷʚʣʝʥʠʝ) ʦʧʘʩʥʦʩʪʠ ʠ ʦʮʝʥʢʘ ʦʙʩʪʘʥʦʚʢʠ ï 

ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ ʚʠʨʫʩʘ SARS-CoV-2, ʥʘ ʘʥʪʠʪʝʣʘ ʢ 

ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ. 

6. ʇʦʜʛʦʪʦʚʢʘ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʦʪ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʢʘʢ ʥʘʩʝʣʝʥʠʷ, 

ʪʘʢ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʧʨʦʚʝʜʝʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʚʝʙʠʥʘʨʦʚ, ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ 

ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ ʤʳ ʙʦʣʴʰʝ ʫʟʥʘʣʠ ʦʙ ʠʩʪʦʯʥʠʢʝ ʦʧʘʩʥʦʩʪʠ, 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʘ ʪʘʢʞʝ ʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʠ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʧʦʩʪʨʘʜʘʚʰʠʭ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʦʢʘʟʘʥʠʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ ʥʘʩʝʣʝʥʠʶ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ ʙʳʣʘ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʤʝʜʠʮʠʥʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʚʦʝʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ: 

½ ɺʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʚʨʘʯʝʡ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ, 

ʜʠʘʛʥʦʩʪʠʢʝ ʠ ʣʝʯʝʥʠʶ COVID-19;  

½ ɺʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʃʝʢʘʨʩʪʚʝʥʥʦʡ 

ʪʝʨʘʧʠʠ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ (ʆʈɺʀ) 

ʚ ʘʤʙʫʣʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʚ ʧʝʨʠʦʜ ʵʧʠʜʝʤʠʠ COVID-19; 

½ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʠ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʝʥʠʷ ʨʠʩʢʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ (COVID-19); 

½ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʆʨʛʘʥʠʟʘʮʠʷ ʦʢʘʟʘʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ ʙʝʨʝʤʝʥʥʳʤ, ʨʦʞʝʥʠʮʘʤ, ʨʦʜʠʣʴʥʠʮʘʤ ʠ ʥʦʚʦʨʦʞʜʝʥʥʳʤ ʧʨʠ 

ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID-19; 



ð 34 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

½ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʠ 
ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ 

(COVID-19) ʫ ʜʝʪʝʡè; 

½ ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ ʠ ʚʳʙʦʨʫ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚ ʩʪʘʪʠʩʪʠʢʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʧʨʠʯʠʥʳ ʚ 

ʩʪʘʪʠʩʪʠʢʝ ʩʤʝʨʪʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʭ ʩ COVID-19; 

½ ɺʨʝʤʝʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʝʜʠʮʠʥʩʢʘʷ 

ʨʝʘʙʠʣʠʪʘʮʠʷ ʧʨʠ ʥʦʚʦʡ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ (COVID-19). 

ɺ ʧʨʠʥʮʠʧʝ ʩʣʦʞʠʚʰʘʷʩʷ ʚ ʤʠʨʝ ʩʠʪʫʘʮʠʷ ʧʘʥʜʝʤʠʠ ʚ ʮʝʣʦʤ ʧʨʝʜʧʦʣʘʛʘʣʘʩʴ 

çʆʩʥʦʚʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʌ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠéè [3]. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʢ ʦʩʥʦʚʥʳʤ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʫʛʨʦʟʘʤ ʦʪʥʦʩʷʪʩʷ: 

½ ʤʦʜʠʬʠʢʘʮʠʷ ʩʚʦʡʩʪʚ ʠ ʬʦʨʤ ʧʘʪʦʛʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ, 

ʩʚʦʡʩʪʚ ʠʭ ʧʝʨʝʥʦʩʯʠʢʦʚ, ʠʟʤʝʥʝʥʠʝ ʤʝʩʪ ʦʙʠʪʘʥʠʷ ʧʝʨʝʥʦʩʯʠʢʦʚ ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʨʦʜʥʳʭ ʢʘʪʘʩʪʨʦʬ; 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʦʜʦʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʤʝʞʚʠʜʦʚʳʭ ʙʘʨʴʝʨʦʚ ʚ 
ʩʦʯʝʪʘʥʠʠ ʩ ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʥʦʪʠʧʘ ʠ ʬʝʥʦʪʠʧʘ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʞʠʚʦʪʥʳʭ ʠ 

ʨʘʩʪʝʥʠʡ; 

½ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʠʥʬʝʢʮʠʡ, ʚʳʟʳʚʘʝʤʳʭ ʥʝʠʟʚʝʩʪʥʳʤʠ ʧʘʪʦʛʝʥʘʤʠ, 
ʟʘʥʦʩ ʨʝʜʢʠʭ ʠʣʠ ʨʘʥʝʝ ʥʝ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 

ʠʥʬʝʢʮʠʦʥʥʳʭ ʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ ʠʥʬʝʢʮʠʡ, ʩʧʦʥʪʘʥʥʘʷ 

ʟʘʨʘʞʝʥʥʦʩʪʴ ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʠʥʬʝʢʮʠʡ, ʚʦʟʚʨʘʪ ʠʩʯʝʟʥʫʚʰʠʭ 

ʠʥʬʝʢʮʠʡ; 

½ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʧʘʪʦʛʝʥʦʚ ʩ ʧʦʤʦʱʴʶ ʪʝʭʥʦʣʦʛʠʡ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ; 

½ ʥʘʨʫʰʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʤʠʢʨʦʙʠʦʪʳ ʯʝʣʦʚʝʢʘ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʞʠʚʦʪʥʳʭ ʠ ʨʘʩʪʝʥʠʡ, ʚʣʝʢʫʱʝʝ ʟʘ ʩʦʙʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ; 

½ ʦʪʩʫʪʩʪʚʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʠʪʝʪʘ ʢ ʦʪʜʝʣʴʥʳʤ ʠʥʬʝʢʮʠʷʤ, 

ʫʧʨʘʚʣʷʝʤʳʤ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ; 

½ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ, ʨʦʩʪ 

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʳʚʘʝʤʳʭ 

ʠʥʬʝʢʮʠʷʤʠ, ʫ ʣʠʮ ʩ ʠʤʤʫʥʦʜʝʬʠʮʠʪʥʳʤʠ ʩʦʩʪʦʷʥʠʷʤʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʘʟʘʥʠʝʤ ʤʝʜʠʮʠʥʩʢʦʡ 

ʧʦʤʦʱʠ 

½ ʘʚʘʨʠʠ ʥʘ ʦʙʲʝʢʪʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ ʠʩʪʦʯʥʠʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 
ʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʩ ʧʘʪʦʛʝʥʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʘʛʝʥʪʘʤʠ, ʘ ʪʘʢʞʝ ʜʠʚʝʨʩʠʠ ʠ (ʠʣʠ) ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ ʥʘ ʵʪʠʭ 

ʦʙʲʝʢʪʘʭ; 

½ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʘʩʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ; 

½ ʧʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʳʭ ʩʤʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʨʫʞʠʷ ʚ ʮʝʣʷʭ 

ʩʦʚʝʨʰʝʥʠʷ ʜʠʚʝʨʩʠʡ ʠ (ʠʣʠ) ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ; 

½ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʘʩʥʦʡ ʪʝʭʥʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ 
ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 35 ð 

 

 

 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʴ: ʧʨʘʚʦʚʳʭ; ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ; ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ; 

ʚʝʪʝʨʠʥʘʨʥʦ-ʩʘʥʠʪʘʨʥʳʭ; ʬʠʪʦʩʘʥʠʪʘʨʥʳʭ; ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ; 

ʚʦʝʥʥʳʭ; ʬʠʥʘʥʩʦʚʳʭ; ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ; ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʜʨʫʛʠʭ ʤʝʨ. 

ʏʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʠʣʠ ʧʨʝʜʚʠʜʝʪʴ. ʆʜʥʘ 

ʏʉ ʤʦʞʝʪ ʚʥʝʩʪʠ ʙʦʣʴʰʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ ʧʦʢʘʟʘʪʝʣʝʡ ʏʉ. 

ʇʨʦʰʝʜʰʠʡ 2020 ʛʦʜ ʜʘʣ ʧʦʥʷʪʴ, ʯʪʦ ʦʥ ʚʥʝʩʝʪ ʩʚʦʠ ʢʦʨʨʝʢʪʠʚʳ ʚ ʤʥʦʛʦʣʝʪʥʶʶ 

ʩʪʘʪʠʩʪʠʢʫ. ʊʘʢ ʥʘ ʢʦʥʝʮ 2020 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʨʘʜʘʚʰʠʭ ʚ ʈʌ ʦʪ ʙʠʦʣʦʛʦ-

ʩʦʮʠʘʣʴʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʘʥʜʝʤʠʷ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ COVID-19) 

ʫʞʝ ʧʨʝʚʳʰʘʝʪ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ ʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 3 ʤʣʥ. ʯʝʣʦʚʝʢ, ʘ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʠʙʰʠʭ ʙʦʣʝʝ 60000 ʯʝʣʦʚʝʢ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʛʠʙʰʠʭ ʚ ʏʉ ʟʘ 

ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2019 ʛʛ. [4]. 

ʈʝʘʣʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʥʮʠʧʦʚ 

ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʧʘʨʠʨʦʚʘʥʠʝ ʫʛʨʦʟ ʭʠʤʠʯʝʩʢʦʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʣʠʢʚʠʜʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ [5].  
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʅʦʯʥʦʡ ʵʥʫʨʝʟ, ʪ.ʝ. ʥʦʯʥʦʝ ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ ï ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʰʘʷʩʷ ʧʨʦʙʣʝʤʘ ʚ ʧʝʜʠʘʪʨʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʦʪ ʢʦʪʦʨʦʡ ʩʪʨʘʜʘʶʪ ʜʝʪʠ ʠ 

ʚʳʟʳʚʘʝʪ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠʭ ʨʦʜʠʪʝʣʝʡ. ʄʦʞʥʦ ʩʯʠʪʘʪʴ ʵʥʫʨʝʟ ʟʘʙʦʣʝʚʘʥʠʝʤ ʧʦ 

ʜʦʩʪʠʞʝʥʠʠ ʨʝʙʝʥʢʦʤ ʚʦʟʨʘʩʪʘ 4-5 ʣʝʪ. ɼʦ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʵʧʠʟʦʜʳ "ʚʣʘʞʥʳʭ ʥʦʯʝʡ" - 

ʷʚʣʝʥʠʝ ʚʧʦʣʥʝ ʜʦʧʫʩʪʠʤʦʝ.  

ʇʦ ʩʪʘʪʠʩʪʠʢʝ ʥʦʯʥʦʝ ʥʝʜʝʨʞʘʥʠʝ ʤʦʯʠ ʚʩʪʨʝʯʘʝʪʩʷ ʫ 7-14 % ʜʝʪʝʡ ʠ ʫ 0,5 % 

ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʯʠʥʘʤʠ ʵʥʫʨʝʟʘ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʯʠʥʦʡ ʵʥʫʨʝʟʘ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʥʝʟʨʝʣʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ, ʠʥʬʝʢʮʠʠ 

ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ, ʛʣʠʩʪʥʳʝ ʠʥʚʘʟʠʠ, ʘʥʝʤʠʠ.  ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʚ ʨʘʟʚʠʪʠʠ 



ð 36 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʥʦʯʥʦʝ ʥʝʜʝʨʞʘʥʠʝ ʥʝ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʵʪʦ ʩʢʦʨʝʝ "ʥʝʧʨʠʷʪʥʘʷ 

ʧʨʦʙʣʝʤʘ", ʢʦʪʦʨʘʷ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʙʝʥʢʘ ʠ ʥʘ ʚʩʶ ʩʝʤʴʶ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʠʩʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʯʪʦ ʚ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʦʩʥʦʚʝ ʥʦʯʥʦʛʦ ʵʥʫʨʝʟʘ ʣʝʞʠʪ ʥʘʨʫʰʝʥʠʝ ʨʠʪʤʘ ʩʝʢʨʝʮʠʠ ʚʘʟʦʧʨʝʩʩʠʥʘ. ɺ ʥʦʨʤʝ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʘʟʦʧʨʝʩʩʠʥʘ ʚ ʢʨʦʚʠ ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʩʫʪʦʢ: ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ ʦʥʘ 

ʚʳʰʝ, ʯʝʤ ʜʥʝʤ. ʇʦʵʪʦʤʫ ʥʦʯʴʶ ʚʳʜʝʣʷʝʪʩʷ ʤʝʥʴʰʠʡ ʦʙʲʝʤ ʤʦʯʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʦʩʤʦʣʷʨʥʦʩʪʴʶ. ʇʨʠ ʵʥʫʨʝʟʝ ʩʥʠʞʝʥʘ ʩʝʢʨʝʮʠʷ ʚʘʟʦʧʨʝʩʩʠʥʘ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ ʤʦʯʠ ʠ ʧʝʨʝʧʦʣʥʝʥʠʶ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʦʯʥʦʛʦ ʵʥʫʨʝʟʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʙʫʞʜʝʥʠʷ 

ʨʝʙʝʥʢʘ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʠ ʤʦʯʝʠʩʧʫʩʢʘʥʠʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʠʤʝʝʪʩʷ ʦʙʱʘʷ ʧʨʠʯʠʥʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʵʪʠ ʜʚʘ ʧʨʦʮʝʩʩʘ: ʛʣʫʙʦʢʠʡ ʩʦʥ ʠ 

ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʮʠʠ ʚʘʟʦʧʨʝʩʩʠʥʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʣʝʯʝʥʠʷ ʜʝʪʩʢʦʛʦ ʥʦʯʥʦʛʦ ʵʥʫʨʝʟʘ ʷʚʣʷʝʪʩʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʜʝʩʤʦʧʨʝʩʩʠʥʦʤ, ʢʦʪʦʨʳʡ 

ʚʳʧʫʩʢʘʝʪʩʷ ʬʠʨʤʦʡ ʌɽʈʈʀʅɻ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʚ ʥʦʩ.   

ʎʝʣʴ ʠ ʟʘʜʘʯʠ: ʀʟʫʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ɼʝʩʤʦʧʨʝʩʩʠʥʘ ʫ 

ʘʤʙʫʣʘʪʦʨʥʳʭ ʙʦʣʴʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ ʥʦʯʥʦʡ ʵʥʫʨʝʟ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ: ɺʳʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 29 ʘʤʙʫʣʘʪʦʨʥʳʭ ʢʘʨʪ 

ʙʦʣʴʥʳʭ ʩ ʥʦʯʥʳʤ ʵʥʫʨʝʟʦʤ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤ ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ 

ʣʝʯʝʥʠʷ ʜʝʪʩʢʦʛʦ ʥʦʯʥʦʛʦ ʵʥʫʨʝʟʘ ʷʚʣʷʝʪʩʷ ʬʘʨʤʘʢʦʪʝʨʘʧʠʷ ʜʝʩʤʦʧʨʝʩʩʠʥʦʤ, ʢʦʪʦʨʳʡ 

ʚʳʧʫʩʢʘʝʪʩʷ ʬʠʨʤʦʡ ʌɽʈʈʀʅɻ ʚ ʚʠʜʝ ʢʘʧʝʣʴ ʚ ʥʦʩ. ʇʨʝʧʘʨʘʪ ʰʠʨʦʢʦ ʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʥʝʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ɺʩʝ ʥʘʙʣʶʜʘʝʤʳʝ ʜʝʪʠ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘʭʦʜʠʣʠʩʴ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ  ʠ ʣʝʯʠʣʠʩʴ ʫ ʥʝʚʨʦʧʘʪʦʣʦʛʘ ʠ ʬʠʟʠʦʪʝʨʘʧʝʚʪʘ, 

ʥʝʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʘʥʪʠʘʥʝʤʠʯʝʩʢʠʝ ʠ ʧʨʦʪʠʚʦʛʣʠʩʪʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʣʝʯʠʣʠʩʴ ʧʦ 

ʧʦʚʦʜʫ ʠʥʬʝʢʮʠʡ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʝʡ. ʅʦ ʥʝ ʙʳʣʦ ʩʪʦʡʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʨʠ 

ʧʨʠʤʝʥʝʥʠʠ ʜʝʩʤʦʧʨʝʩʩʠʥʘ ʫ 29 ʙʦʣʴʥʳʭ ʧʨʠ ʥʦʯʥʦʤ ʵʥʫʨʝʟʝ ʧʨʝʧʘʨʘʪ ʦʢʘʟʘʣ ʩʪʦʡʢʠʡ 

ʵʬʬʝʢʪ ʫ 21 ʜʝʪʝʡ ʯʝʨʝʟ 28-30 ʜʥʝʡ ʧʨʠʤʝʥʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʫ 4 ʜʝʪʝʡ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʠ ʫ 

1 ʨʝʙʝʥʢʘ ʯʝʨʝʟ 7 ʤʝʩʷʮʝʚ. ʋ 1 ʙʦʣʴʥʦʛʦ ʥʘʙʣʶʜʘʣʘʩʴ ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʥʘ 

ʧʨʝʧʘʨʘʪ.  ʋ 2 ʙʦʣʴʥʳʭ ʥʝ ʥʘʙʣʶʜʘʣʩʷ ʵʬʬʝʢʪ ʦʪ ʣʝʯʝʥʠʷ.  ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʜʝʩʤʦʧʨʝʩʩʠʥʘ ʫ  ʙʦʣʴʥʳʭ ʩ ʥʦʯʥʳʤ ʵʥʫʨʝʟʦʤ ʧʨʝʧʘʨʘʪ ʦʢʘʟʘʣʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʫ 80ï

91% ʩʣʫʯʘʝʚ. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʧʨʝʧʘʨʘʪʘ ʥʘʙʣʶʜʘʣʠʩʴ ʫ 1 ʠʟ ʥʘʙʣʶʜʘʝʤʳʭ ʙʦʣʴʥʳʭ. 

ɺʳʚʦʜʳ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʨʫʙʝʞʥʳʭ 

ʘʚʪʦʨʦʚ ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ ʜʝʩʤʦʧʨʝʩʩʠʥ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʙʝʟʦʧʘʩʥʳʤ ʧʨʝʧʘʨʘʪʦʤ ʜʣʷ 

ʣʝʯʝʥʠʷ ʧʝʨʚʠʯʥʦʛʦ ʥʦʯʥʦʛʦ ʵʥʫʨʝʟʘ. 
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ɸʥʥʦʪʘʮʠʷ 
ʃʠʩʪʴʷ ð ʥʝʦʪʲʝʤʣʝʤʳʡ ʫʯʘʩʪʥʠʢ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʝ, ʠ 

ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʨʘʩʪʠʪʝʣʴʥʳʡ 
ʦʧʘʜ. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʣʠʩʪʴʷʭ ʠ ʦʧʘʜʝ ʜʨʝʚʝʩʥʳʭ 
ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʘ, ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ 
ʤʝʥʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʠʙʦʣʴʰʝʝ 
ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ ʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʥʝʤ ʙʳʣʦ 
ʦʪʤʝʯʝʥʦ ʫ ʣʠʧʳ ʠ ʜʫʙʘ. ʃʠʩʪʦʚʦʡ ʦʧʘʜ ʜʝʨʝʚʴʝʚ ʦʢʘʟʘʣ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʠʩʪʦʚʦʡ ʦʧʘʜ, ʭʚʦʡʥʳʝ ʠ ʣʠʩʪʚʝʥʥʳʝ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ, 
ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʮʝʥʦʟ, ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʪʳ 

 

Abstract 
Leaves are an integral participant in the cycle of substances in nature, and the 

enrichment of the soil with nutrients occurs mainly through plant litter.  The content of the 
main nutrients in the leaves and litter of woody plants depends on the tree species, the 
growing season, the place of growth and less depends on weather conditions.  In our studies, 
the largest amount of litter and the largest content of nitrogen, phosphorus and potassium in it 
were observed in linden and oak.  The leaf litter of trees had a great influence on the acidity of 
the soil. 

Key words: leaf litter, coniferous and deciduous tree species, content of nutrients, 
coenosis, acidity. 

 
ʃʠʩʪʴʷ ð ʥʝʦʪʲʝʤʣʝʤʳʡ ʫʯʘʩʪʥʠʢ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʚ ʧʨʠʨʦʜʝ, ʠ 

ʦʙʦʛʘʱʝʥʠʝ ʧʦʯʚʳ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʨʘʩʪʠʪʝʣʴʥʳʡ 
ʦʧʘʜ. ɹʦʣʴʰʫʶ ʯʘʩʪʴ (72.6 %) ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʬʦʨʤʠʨʫʝʪ ʘʢʪʠʚʥʘʷ ʬʨʘʢʮʠʷ -  
ʣʠʩʪʴʷ, ʭʚʦʷ, ʧʦʯʝʯʥʳʝ ʯʝʰʫʠ, ʩʝʤʝʥʘ ʠ ʩʦʮʚʝʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʐʠʰʢʠ, ʚʝʪʢʠ ʠ 
ʢʦʨʘ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʘʢʪʠʚʥʦʡ ʯʘʩʪʠ ʜʨʝʚʝʩʥʦʛʦ ʦʧʘʜʘ, ʩʦʩʪʘʚʣʷʶʪ 27.4 %. ɺ ʣʝʪʥʝ-
ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʧʦʩʪʫʧʘʝʪ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʦʩʪʘʪʢʦʚ, ʯʝʤ ʚ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ [1].   

ɼʨʝʚʝʩʥʳʝ ʧʦʨʦʜʳ ʧʦ ʚʝʣʠʯʠʥʝ ʜʘʚʘʝʤʦʛʦ ʠʤʠ ʦʧʘʜʘ ʚ ʯʠʩʪʦʤ ʜʨʝʚʦʩʪʦʝ ʤʦʞʥʦ 
ʨʘʩʧʨʝʜʝʣʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʥʘʠʙʦʣʴʰʠʡ ʦʧʘʜ ʜʘʝʪ ʙʫʢʦʚʳʡ ʜʨʝʚʦʩʪʦʡ, ʟʘ ʥʠʤ 
ʝʣʴ ʠ ʙʝʨʝʟʘ, ʜʘʣʝʝ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʠʜʫʪ ʩʦʩʥʘ, ʜʫʙ, ʣʠʩʪʚʝʥʥʠʮʘ. ʇʦ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʣʦʞʝʥʠʷ ʚ ʫʙʳʚʘʶʱʝʤ ʧʦʨʷʜʢʝ ʩʣʝʜʫʶʪ: ʣʠʩʪʴʷ ʙʝʨʝʟʳ> ʭʚʦʷ 
ʩʦʩʥʳ> ʭʚʦʷ ʝʣʠ> ʤʭʠ> ʚʝʪʚʠ> ʢʦʨʘ [2, 3]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʧʘʜʘ, ʟʝʣʝʥʳʝ ʣʠʩʪʴʷ ʦʙʳʯʥʦ ʙʦʛʘʪʳ ʬʦʩʬʦʨʦʤ, ʢʘʣʠʝʤ, ʘʟʦʪʦʤ. 
ʆʧʘʜ ʞʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʛʘʪ ʢʘʣʴʮʠʝʤ [,4, 5]. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʧʘʜʘ 
ʭʚʦʡʥʳʭ ʠ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʪʦ ʚ ʧʨʦʮʝʩʩʝ ʢʨʫʛʦʚʦʨʦʪʘ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʦʜʠʥʘʢʦʚʳʤ ʠʟʤʝʥʝʥʠʷʤ.  



ð 38 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʛʦʨʦʜʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʧʨʘʢʪʠʢʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʭʦʜʝ 

ʩʫʙʙʦʪʥʠʢʦʚ, ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʡ ʩʙʦʨ ʦʧʘʚʰʝʡ ʣʠʩʪʚʳ. ʉʦʙʨʘʥʥʳʝ ʦʩʝʥʥʠʝ ʣʠʩʪʴʷ, 
ʢʦʥʝʯʥʦ, ʥʘʭʦʜʷʪ ʨʘʟʣʠʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʭʦʟʷʡʩʪʚʝ. ʀʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʦʩʪʦʚ, ʪʦʧʣʠʚʥʳʭ ʙʨʠʢʝʪʦʚ. ɽʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ [6] ʧʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʣʠʩʪʦʚʦʛʦ ʦʧʘʜʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʨʙʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʫʜʘʣʝʥʠʷ 
ʧʣʝʥʢʠ ʥʝʬʪʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʪʤʝʯʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 
ʚʳʪʷʞʢʠ ʣʠʩʪʦʚʦʛʦ ʦʧʘʜʘ ʥʘ ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʠ ʨʘʟʚʠʪʠʝ ʧʨʦʨʦʩʪʢʦʚ ʨʘʟʣʠʯʥʳʭ 
ʨʘʩʪʝʥʠʡ [7]. ʆʜʥʘʢʦ, ʩʙʦʨ ʦʧʘʚʰʠʭ ʣʠʩʪʴʝʚ ʧʨʠʚʦʜʠʪ ʢ ʠʩʪʦʱʝʥʠʶ ʧʦʯʚʳ ʠ ʛʠʙʝʣʠ 
ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʉ ʦʧʘʜʦʤ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʦʯʚʫ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʪʨʝʙʣʝʥʥʳʭ 
ʨʘʩʪʝʥʠʷʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʘʟʦʪʘ. ʆʧʘʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 
ʤʘʪʝʨʠʘʣ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʨʘʟʚʠʪʠʶ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ [8, 9].  ɺʨʝʜ ʦʪ ʫʙʦʨʢʠ ʣʠʩʪʴʝʚ ʩʚʷʟʘʥ ʝʱʝ ʠ ʩ ʪʝʤ, ʯʪʦ ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ 
ʦʙʨʘʟʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʭʨʘʥʷʝʪ ʢʦʨʥʠ ʜʝʨʝʚʴʝʚ 
ʦʪ ʟʘʤʝʨʟʘʥʠʷ, ʩʣʫʞʠʪ ʤʝʩʪʦʤ ʦʙʠʪʘʥʠʷ ʜʦʞʜʝʚʳʭ ʯʝʨʚʝʡ ʠ ʧʦʣʝʟʥʳʭ ʥʘʩʝʢʦʤʳʭ ʠ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɼʝʨʝʚʴʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʟʝʤʣʝ, ʣʠʰʝʥʥʦʡ ʵʪʦʛʦ ʟʘʱʠʪʥʦʛʦ 
ʧʦʢʨʦʚʘ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʙʦʣʝʟʥʷʤ ʠ ʙʫʜʫʪ ʧʦʛʠʙʘʪʴ.  

ʅʘ ʚʝʣʠʯʠʥʫ ʦʧʘʜʘ ʚʣʠʷʶʪ ʤʥʦʛʠʝ ʬʘʢʪʦʨʳ: ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, 
ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʪʝʢʫʱʝʛʦ ʠ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʦʚ, ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ 
ʦʨʛʘʥʠʟʤʦʚ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ ʠ ʠʭ ʚʦʟʨʘʩʪ. 

ʎʝʣʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʨʘʚʥʠʪʴ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʟʝʣʝʥʳʭ 
ʣʠʩʪʴʷʭ ʠ ʦʧʘʜʝ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʠ ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ. ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʮʝʥʦʟʦʚ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʠʩʪʴʷ ʦʪʙʠʨʘʣʠ ʩ ʜʝʨʝʚʴʝʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 
ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʤʠʢʨʦʨʘʡʦʥʘ ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʛ. 
ɼʦʣʛʦʧʨʫʜʥʦʛʦ ʚ ʪʝʯʝʥʠʠ ʜʚʫʭ ʣʝʪ, 2018 ʠ 2019 ʛ. ʠ ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʛ. ʃʦʙʥʷ ʚ 2019 
ʛʦʜʫ. ɹʳʣʠ ʟʘʣʦʞʝʥʳ ʧʨʦʙʥʳʝ ʧʣʦʱʘʜʢʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʫʯʝʪʥʳʝ 
ʧʣʦʱʘʜʢʠ ʨʘʟʤʝʨʦʚ 1 ʤ

2
. ʀʭ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʝʣʦ ʦʪ ʨʘʟʤʝʨʦʚ ʥʘʩʘʞʜʝʥʠʡ, 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 
ʦʪʙʠʨʘʣʠʩʴ ʣʠʩʪʴʷ ʣʠʧʳ, ʦʩʠʥʳ, ʜʫʙʘ, ʙʝʨʝʟʳ, ʢʣʝʥʘ, ʨʷʙʠʥʳ, ʝʣʠ ʠ ʩʦʩʥʳ ʤʝʪʦʜʦʤ 
ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʩ ʧʦʙʝʛʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʠʞʥʝʡ ʪʨʝʪʠ ʯʘʩʪʠ ʢʨʦʥʳ.  ɿʝʣʝʥʳʝ 
ʣʠʩʪʴʷ ʩ ʜʝʨʝʚʴʝʚ ʦʪʙʠʨʘʣʠ ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ. ʆʧʘʜ ʣʠʩʪʴʝʚ ʧʦʜ ʜʝʨʝʚʴʷʤʠ ʩʦʙʠʨʘʣʩʷ ʚʦ 
ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʢʪʷʙʨʷ.  ʃʠʩʪʴʷ ʚʳʩʫʰʠʚʘʣʠ, ʨʘʟʤʘʣʳʚʘʣʠ, ʦʪʙʠʨʘʣʠ ʥʘʚʝʩʢʫ ʜʣʷ 
ʤʦʢʨʦʛʦ ʦʟʦʣʝʥʠʷ.  ɺ ʧʦʣʫʯʝʥʥʦʤ ʤʠʥʝʨʘʣʠʟʘʪʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ 
ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ çʠʥʜʦʬʝʥʦʣʴʥʦʡ ʟʝʣʝʥʠè, ʬʦʩʬʦʨʘ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʤ 
ʚʘʥʘʜʦʤʦʣʠʙʜʘʪʥʳʤ ʤʝʪʦʜʦʤ ʠ ʢʘʣʠʷ ʤʝʪʦʜʦʤ ʧʣʘʤʝʥʥʦʡ ʬʦʪʦʤʝʪʨʠʠ. 

ʇʦʯʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʦʪʙʠʨʘʣʠʩʴ ʥʘ ʛʣʫʙʠʥʝ 0-10 ʩʤ. ʆʪʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ 
ʚʳʩʫʰʠʚʘʣʠ ʠ ʧʨʦʩʝʠʚʘʣʠ ʯʝʨʝʟ ʩʠʪʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ 1 ʤʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʠʩʣʦʪʥʦʩʪʠ. ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʦʣʷʥʦʡ ʚʳʪʷʞʢʝ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ɻʆʉʊ 26483-85 
ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʫʯʘʱʠʝʩʷ ʄɹʆʋ ʰʢʦʣʳ ˉ 4 
ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʫ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʤʝʞʜʫ 
ʌʅʎ çɺʀʂ ʠʤ. ɺ.ʈ.ɺʠʣʴʷʤʩʘè ʠ ʰʢʦʣʦʡ. ɺʩʝ ʨʘʙʦʪʳ ʰʢʦʣʴʥʠʢʦʚ ʚʳʧʦʣʥʷʣʠʩʴ ʧʦʜ 
ʨʫʢʦʚʦʜʩʪʚʦʤ ʩʦʪʨʫʜʥʠʢʦʚ ʌʅʎ çɺʀʂ ʠʤ. ɺ.ʈ.ɺʠʣʴʷʤʩʘè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ 
ʧʠʪʘʥʠʷ: ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʣʠʩʪʴʷʭ ʜʝʨʝʚʴʝʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʨʦʜʦʡ ʜʝʨʝʚʴʝʚ, 
ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ ʠ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʥʦ ʤʘʣʦ ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʛʦʜʥʳʭ 
ʫʩʣʦʚʠʡ.    

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2018 ʠ 2019 ʛʦʜʘʭ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ ʜʨʫʛ ʦʪ 
ʜʨʫʛʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ, ʪʘʢ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ. ʆʙʘ ʛʦʜʘ ʙʳʣʠ 
ʪʝʧʣʳʤʠ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʵʪʠʭ ʣʝʪ ʧʨʝʚʳʩʠʣʘ ʥʦʨʤʫ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ 
ʪʝʧʣʳʤ ʙʳʣ 2019 ʛʦʜ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʠʣʘ 7,8

0 
ʉ, ʯʪʦ ʪʝʧʣʝʝ ʥʦʨʤʳ 

ʧʦʯʪʠ ʥʘ 2,5
0 
ʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2018 ʛʦʜʫ ʙʳʣʘ 6,6

0
., ʯʪʦ ʪʝʧʣʝʝ ʥʦʨʤʳ 
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ʥʘ 2
0 
ʉ. ɻʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʚ 2018 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ ʥʦʨʤʫ ï 629 ʤʤ. ɿʘ 2019 ʛʦʜ 

ʚʳʧʘʣʦ 552 ʤʤ ʦʩʘʜʢʦʚ, ʠʣʠ 80% ʦʪ ʥʦʨʤʳ [10, 11]. 
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ 2018 ʠ 2019 ʛʦʜʘ ʥʝ ʦʢʘʟʘʣʠ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʣʠʷʥʠʷ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʚ 
ʪʘʙʣʠʮʝ 1 ʧʨʠʚʦʜʠʪʩʷ ʩʨʝʜʥʠʝ ʜʘʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʟʘ 
ʜʚʘ ʛʦʜʘ ʧʦ ʧʘʨʢʫ ʤʠʢʨʦʨʘʡʦʥʘ ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ.   

                                                                                                           ʊʘʙʣʠʮʘ 1                                                                                                                                                                                    
ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʣʠʩʪʴʷʭ ʜʝʨʝʚʴʝʚ  

ɼʝʨʝʚʦ 

ɸʟʦʪ, % ʌʦʩʬʦʨ, % ʂʘʣʠʡ, % 

ʐʝʨʝʤʝʪʴʝ 

ʚʩʢʠʡ 

2018-2019 

ʃʦʙʥʷ 

2019 

ʐʝʨʝʤʝʪʴʝ 

ʚʩʢʠʡ 

2018-2019 

ʃʦʙʥʷ 

2019 

ʐʝʨʝʤʝʪʴʝʚʩʢʠ

ʡ 

2018-2019 

ʃʦʙʥʷ 

2019 

 ʤʘʡ 

ʈʷʙʠʥʘ 2,93 2,42 0,47 0,32 2,63 2,57 

ʂʣʝʥ 3,22 2,53 0,46 0,39 2.45 1,82 

ɹʝʨʝʟʘ 3,34 2,78 0,37 0,25 1,83 1,11 

ʆʩʠʥʘ 3,42 2,50 0,41 0,23 2,35 1,52 

ɼʫʙ 3,76 - 0,46 - 2,13 - 

ʃʠʧʘ 3,94 2,87 0,52 0.30 2,80 1,56 

ʉʦʩʥʘ 1.73 - 0,11 - 0,50 - 

ɽʣʴ 1,48 - 0,13 - 0,73 - 

 ʦʢʪʷʙʨʴ   

ʈʷʙʠʥʘ 0,85 0,22 0,34 0,06 0,47 0,39 

ʂʣʝʥ 0,75 0,96 0,20 0,12 1,34 0,76 

ɹʝʨʝʟʘ 0,95 0,81 0,14 0,19 0,70 0,46 

ʆʩʠʥʘ 0,78 1,01 0,14 0,20 0,39 0,90 

ɼʫʙ 0,82 - 0,18 - 0,70 - 

ʃʠʧʘ 1,19 1,19 0,12 0,14 0,54 0,75 

ʉʦʩʥʘ 0,62 - 0,07 - 0,36 - 

ɽʣʴ 1,14 - 0,13 - 0,62 - 

             
ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ 

ʣʠʩʪʴʷʭ ʦʪʤʝʯʝʥʦ ʚ ʥʘʯʘʣʝ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʠʜʝʪ 
ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʚʝʛʝʪʘʪʠʚʥʦʡ ʤʘʩʩʳ ï ʩʪʝʙʣʝʡ, ʣʠʩʪʴʝʚ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ 
ʜʝʨʝʚʴʷ ʙʦʣʴʰʝ ʚʩʝʛʦ ʩʦʜʝʨʞʘʣʠ ʚ ʣʠʩʪʴʷʭ ʘʟʦʪ ʠ ʢʘʣʠʡ, ʠ ʤʝʥʴʰʝ ʚʩʝʛʦ ʬʦʩʬʦʨ, ʧʨʠ 
ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʚ ʣʠʩʪʴʷʭ ʧʨʝʚʳʰʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʠʷ ʚ ʩʨʝʜʥʝʤ ʚ 1,5 ʨʘʟʘ. 
ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʦʪʤʝʯʝʥʦ ʫ ʭʚʦʡʥʳʭ ʨʘʩʪʝʥʠʡ. ʋ 
ʣʠʩʪʚʝʥʥʳʭ ʜʝʨʝʚʴʝʚ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʚ ʣʠʩʪʴʷʭ ʟʘʚʠʩʝʣʦ ʦʪ 
ʧʦʨʦʜʳ ʜʝʨʝʚʴʝʚ ʠ ʢʦʣʝʙʘʣʦʩʴ ʚ ʦʪ 3.94 % ʜʦ 2.93% ʥʘ ʘʙʩ..ʩʫʭ ʤʘʩʩʫ ʚ ʧʘʨʢʝ ʤʠʢʨ-ʥʘ 
ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʠ ʦʪ 2,87% ʜʦ 2,42% ʥʘ ʘʙʩ. ʩʫʭ. ʤʘʩʩʫ ʚ ʧʘʨʢʝ ʛ. ʃʦʙʥʷ.. 
ʇʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʦʪʤʝʯʝʥʦ ʚ ʣʠʩʪʴʷʭ ʣʠʧʳ, ʥʘʠʤʝʥʴʰʝʝ ï ʫ ʨʷʙʠʥʳ. 
ʂʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʤʢʨ-ʥ ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʚʳʰʝ, ʯʝʤ 
ʚ ʛʦʨʦʜʩʢʦʤ ʧʘʨʢʝ ʛ. ʃʦʙʥʷ, ʦʯʝʚʠʜʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʦʯʚʝʥʥʳʤ ʧʣʦʜʦʨʦʜʠʝʤ, ʢʨʦʤʝ 
ʪʦʛʦ ʵʪʠ ʧʘʨʢʠ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʳʤ ʫʜʘʣʝʥʠʝʤ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʇʘʨʢ ʚ ʛ. ʃʦʙʥʷ 
ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ, ʚ ʙʦʣʝʝ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ.  ʇʘʨʢ ʤʢʨ-ʥʘ 
ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ï ʥʘ ʦʢʨʘʠʥʝ ʛʦʨʦʜʘ ɼʦʣʛʦʧʨʫʜʥʳʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʧʘʜʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 
ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʯʘʣʦʤ ʚʝʛʝʪʘʮʠʠ.  ʆʯʝʚʠʜʥʦ, ʵʪʦ 
ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʚʳʤ ʨʘʟʙʘʚʣʝʥʠʝʤ ʠ ʩ ʦʪʪʦʢʦʤ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʙʝʛʠ ʠ ʚʝʪʚʠ ʧʝʨʝʜ 
ʦʧʘʜʝʥʠʝʤ ʣʠʩʪʴʝʚ. ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʠʣʦʩʴ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʠ ʢʘʣʠʷ, ʚ 
ʤʝʥʴʰʝʡ ï ʬʦʩʬʦʨʘ. ʋ ʚʝʯʥʦʟʝʣʝʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʫ ʝʣʠ, ʦʪʪʦʢ ʵʣʝʤʝʥʪʦʚ 
ʧʠʪʘʥʠʷ ʠʟ ʣʠʩʪʴʝʚ ʢ ʦʩʝʥʠ ʙʳʣ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʜʝʨʝʚʴʝʚ, ʧʨʠʯʝʤ ʫ 
ʥʠʭ ʵʪʦ ʟʘʚʠʩʝʣʦ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʘ ʠ ʦʪ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ. 

ɺ ʦʧʘʜʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʦʪʦʙʨʘʥʥʦʤ ʚ ʧʘʨʢʝ ʛ. ʃʦʙʥʷ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʣʝʥʳʤʠ ʣʠʩʪʴʷʤʠ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ ʩʥʠʟʠʣʦʩʴ ʚ 



ð 40 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʚ ʦʧʘʜʝ ʧʘʨʢʘ ʤʢʨ-ʥ ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʛ. ɼʦʣʛʦʧʨʫʜʥʳʡ. 
ʄʝʥʴʰʝ ʚʩʝʛʦ ʠʟʤʝʥʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʘ ʫ ʣʠʧʳ, ʙʦʣʴʰʝ ʚʩʝʛʦ ʢʘʣʠʷ - ʫ ʨʷʙʠʥʳ.  
ʋ ʣʠʧʳ ʦʥʦ ʠʟʤʝʥʠʣʦʩʴ ʚ 3,3 ʨʘʟʘ ʚ ʧʘʨʢʝ ʤʢʨ-ʥʘ ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʠ 2,4 ʨʘʟʘ ʚ ʧʘʨʢʝ 
ʛ. ʃʦʙʥʷ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ ʩʥʠʟʠʣʦʩʴ ʫ ʨʷʙʠʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 5,6 ʠ 6, 6 ʨʘʟ. 

ʅʘʤʠ ʙʳʣ ʩʦʙʨʘʥ ʦʧʘʜ ʣʠʩʪʴʝʚ ʧʦʜ ʜʝʨʝʚʴʷʤʠ ʚ ʧʘʨʢʝ ʤʠʢʨʦʨʘʡʦʥʘ 
ʐʝʨʝʤʝʪʴʝʚʩʢʠʡ ʛ. ɼʦʣʛʦʧʨʫʜʥʦʛʦ ʚ 2018 ʠ 2019 ʛʦʜʘʭ ʩ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ 
ʧʣʦʱʘʜʴʶ 1 ʢʚ.ʤ. ɺ 2019 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʦʧʘʜʘ ʫ ʤʥʦʛʠʭ ʜʝʨʝʚʴʝʚ, 
ʦʩʦʙʝʥʥʦ ʫ ʩʦʩʥʳ.  ɺʦʟʤʦʞʥʦ ʫ ʩʦʩʥʳ ʵʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 
ʫʩʣʦʚʠʷʤʠ, ʥʦ ʠ ʩ ʟʘʙʦʣʝʚʘʥʠʝʤ ʨʘʩʪʝʥʠʷ, ʠ ʩ ʥʘʣʠʯʠʝʤ ʚʨʝʜʠʪʝʣʝʡ. 

ʀʟʤʝʨʝʥʠʝ ʚʝʣʠʯʠʥʳ ʦʧʘʜʘ ʣʠʩʪʴʝʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 
ʠʟ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʧʦʜ ʣʠʧʦʡ ʠ ʜʫʙʦʤ, ʥʘʠʤʝʥʴʰʝʝ ʧʦʜ ʨʷʙʠʥʦʡ 
(ʪʘʙʣʠʮʘ 2).            

                                                                                              ʊʘʙʣʠʮʘ 2                                                                 
ʇʦʩʪʫʧʣʝʥʠʝ ʚ ʧʦʯʚʫ ʩ ʦʧʘʜʦʤ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ (ʩʨʝʜʥʝʝ ʟʘ 2018-2019 ʛ.ʛ.) 

ɼʝʨʝʚʦ ɺʝʩ ʦʧʘʜʘ, ʛ/ʤ
2 ʇʦʩʪʫʧʣʝʥʠʝ ʩ ʦʧʘʜʘʤ, ʢʛ/ʛʘ 

N P2O5 K2O 

ʈʷʙʠʥʘ 68,8 55,1 22,9 30,2 

ʂʣʝʥ 125,4 96,3 25,6 163,2 

ɹʝʨʝʟʘ 123,4 118,5 18,1 85,3 

ʆʩʠʥʘ 120,9 94,8 17,4 73,3 

ɼʫʙ 156,0 127,4 27,8 109,2 

ʃʠʧʘ 187,8 224,2 23,4 124,5 

ʉʦʩʥʘ 174,4 99,6 10,8 54,9 

 
ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʧʘʜʝ ʜʫʙʘ ʠ ʣʠʧʳ, ʠ ʢʘʣʠʷ ï  ʦʧʘʜʝ ʢʣʝʥʘ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʘʟʦʪʘ ʠ ʢʘʣʠʷ 
ʧʦʩʪʫʧʠʪ ʚ ʧʦʯʚʫ ʩ ʣʠʩʪʴʷʤʠ ʨʷʙʠʥʳ, ʬʦʩʬʦʨʘ ï ʩ ʭʚʦʝʡ ʩʦʩʥʳ. 

ʇʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ, ʝʩʣʠ ʚ ʪʝʯʝʥʠʠ 10 ʣʝʪ ʫʙʠʨʘʪʴ ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ, ʪʦ ʚ ʧʦʯʚʫ 
ʧʦʜ ʜʝʨʝʚʴʷʤʠ ʥʝ ʧʦʩʪʫʧʠʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʨʝʚʘ ʦʪ 551 ʜʦ 2242 ʢʛ ʥʘ ʛʘ ʘʟʦʪʘ, ʦʪ 
108 ʜʦ 278 ʢʛ ʬʦʩʬʦʨʘ, ʦʪ 302 ʜʦ 1245 ʢʛ ʢʘʣʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʥʠʯʪʦʞʝʥʠʝ ʣʠʩʪʦʚʦʛʦ 
ʦʧʘʜʘ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʧʨʠʚʝʜʝʪ ʢ ʠʩʪʦʱʝʥʠʶ ʧʦʯʚʳ ʠ ʛʠʙʝʣʠ ʜʝʨʝʚʴʝʚ. ʇʦʯʚʘ 
ʧʦʜ ʜʝʨʝʚʴʷʤʠ ʧʨʝʚʨʘʪʠʪʩʷ ʚ ʙʝʩʧʣʦʜʥʫʶ ʩʫʙʩʪʘʥʮʠʶ, ʢʦʪʦʨʫʶ ʚʦʩʩʪʘʥʦʚʠʪʴ 
ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʆʧʘʚʰʠʝ ʩ ʜʝʨʝʚʴʝʚ ʣʠʩʪʴʷ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ, ʦʩʝʥʴ 
ʤʳ ʥʘʙʣʶʜʘʝʤ ʫʙʦʨʢʫ ʦʧʘʚʰʠʭ ʣʠʩʪʴʝʚ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʩʩʦʚʦʝ ʫʥʠʯʪʦʞʝʥʠʝ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠʣʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʉʙʦʨ ʦʧʘʚʰʠʭ ʣʠʩʪʴʝʚ ʠ ʚʳʚʦʟ ʠʭ ʥʘʥʦʩʠʪ ʚʨʝʜ 
ʜʨʝʚʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ, ʥʘʨʫʰʘʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ 
ʙʠʦʛʝʦʮʝʥʦʟʝ. ɽʩʣʠ ʚʩʝ ʞʝ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʙʳʣʠ ʫʙʨʘʥʳ ʦʧʘʚʰʠʝ ʣʠʩʪʴʷ, ʪʦ ʠʭ 
ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʦʩʪʘ. ʇʦʣʫʯʝʥʥʳʡ ʠʟ ʛʦʨʦʜʩʢʠʭ ʣʠʩʪʴʝʚ 
ʢʦʤʧʦʩʪ ʣʫʯʰʝ ʚʥʦʩʠʪʴ ʧʦʜ ʨʘʩʪʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ 
ʮʝʣʠ, ʥʘʧʨʠʤʝʨ, ʥʘ ʢʣʫʤʙʳ, ʪ.ʢ. ʣʠʩʪʴʷ ʚ ʛʦʨʦʜʝ ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴ ʤʥʦʛʦ ʧʳʣʠ, 
ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ. 

ʋʯʝʥʠʢʘʤʠ ʰʢʦʣʳ ʙʳʣʘ ʦʪʦʙʨʘʥʘ ʧʦʯʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʮʝʥʦʟʘʭ 
ɼʤʠʪʨʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʦʧʨʝʜʝʣʝʥʘ ʚ ʥʝʡ ʢʠʩʣʦʪʥʦʩʪʴ. ɺ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 
ʣʠʩʪʦʚʦʡ ʦʧʘʜ ʜʝʨʝʚʴʝʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ (ʪʘʙʣʠʮʘ 3). 

ʊʘʙʣʠʮʘ 3 
ʂʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʥʦʟʘʭ 

ʎʝʥʦʟ ʨʅ ʩʦʣ. 

ʉʝʥʦʢʦʩ 4.74 

ʉʤʝʰʘʥʥʳʡ ʣʝʩ 4,19 

ɽʣʦʚʳʡ ʣʝʩ 3,95 

ɹʝʨʝʟʘ 4,52 

 

ʆʧʘʜ ʭʚʦʡʥʳʭ ʧʦʨʦʜ ʧʦʜʢʠʩʣʷʝʪ ʧʦʯʚʫ. ʇʦʯʚʘ, ʦʪʦʙʨʘʥʥʘʷ ʧʦʜ ʝʣʷʤʠ, ʠʤʝʣʘ 

ʦʯʝʥʴ ʩʠʣʴʥʦʢʠʩʣʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ.    



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 41 ð 

 

 

 

ɺʳʚʦʜʳ. ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ ʚ ʣʠʩʪʴʷʭ ʠ ʜʨʝʚʝʩʥʳʭ 
ʨʘʩʪʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʦʜʳ ʜʝʨʝʚʘ, ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ, ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ 
ʤʝʥʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ 
ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ. 

ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ ʧʦʪʨʝʙʣʷʶʪ ʘʟʦʪ ʠ ʢʘʣʠʡ, ʚ ʤʝʥʴʰʝʡ 
ʩʪʝʧʝʥʠ ʬʦʩʬʦʨ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʝʣʝʥʳʤʠ ʣʠʩʪʴʷʤʠ ʦʧʘʜ ʙʝʜʝʥ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ ʠ 
ʢʘʣʠʝʤ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʜʘ ʠ ʥʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ 
ʢʘʣʠʷ ʚ ʥʝʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫ ʣʠʧʳ ʠ ʜʫʙʘ. ʃʠʩʪʦʚʦʡ ʦʧʘʜ ʜʝʨʝʚʴʝʚ ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʢʠʩʣʦʪʥʦʩʪʴ ʧʦʯʚʳ. 

 ʉʙʦʨ ʦʧʘʚʰʠʭ ʣʠʩʪʴʝʚ ʠ ʚʳʚʦʟ ʠʭ ʥʘʥʦʩʠʪ ʚʨʝʜ ʜʨʝʚʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ, 
ʥʘʨʫʰʘʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ ʙʠʦʛʝʦʮʝʥʦʟʝ. 
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ɻʨʠʥʴʢʦ ʅ.ʅ. 
ɸʥʪʦʮʠʘʥïʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʛʝʥʦʨʝʩʫʨʩʳ Lactuca sativa L. ɺʀʈ: ʘʥʘʣʠʟ ʮʝʥʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ɸʜʣʝʨʩʢʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷïʬʠʣʠʘʣ ʌɻɹʅʋ ʌʀʎ ɺʀɻʈʈ ʠʤ. ʅ.ʀ.ɺʘʚʠʣʦʚʘ 
(ɺʀʈ) 

(ʈʦʩʩʠʷ, ʉʦʯʠ) 
doi: 10.18411/sr-10-02-2021-11 
idsp: sciencerussia-10-02-2021-11 

 
ɸʥʥʦʪʘʮʠʷ 
ɸʥʪʦʮʠʘʥïʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʘʣʘʪʳ ʠʟ ʤʠʨʦʚʦʛʦ ʛʝʥʦʬʦʥʜʘ Lactuca sativa L. 

ɺʀʈ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʆʪʦʙʨʘʥ ʠʩʭʦʜʥʳʡ ʤʘʪʝʨʠʘʣ, 



ð 42 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʫʩʣʦʚʠʷʭ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʣʘʪ (Lactuca sativa L.), ʘʥʪʦʮʠʘʥïʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʛʝʥʦʪʠʧʳ, ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠ, ʤʘʩʩʘ 

ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘ, ʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ.  

 

Abstract 

Anthocyanin-pigmented lettuce from the world gene pool of Lactuca sativa L. VIR is 

differentiated by economic characteristics. The original material was selected, which is of 

practical interest for breeding to improve the quality of the productive part and expand the 

range of food crops in the conditions of the Black Sea coast of Krasnodar region.  

Key words: lettuce (Lactuca sativa L.), anthocyanin-pigmented genotypes, economic 

characteristics, growing season, rosette diameter, rosette / head mass, testis height, seed 

productivity. 

 

ɺʚʝʜʝʥʠʝ 

ʉʘʣʘʪʳ (Lactuca sativa L.), ʙʣʘʛʦʜʘʨʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʣʠʩʪʴʷʭ 

ʚʠʪʘʤʠʥʦʚ: ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʚʠʪʘʤʠʥ ʉ), ʪʠʘʤʠʥʘ (ɺ1), ʨʳʙʦʬʣʘʚʠʥʘ (ɺ2), 

ʥʠʢʦʪʠʥʦʚʦʡ ʢʠʩʣʦʪʳ (ʈʈ), ʨʫʪʠʥʘ (ʈ), ʢʘʨʦʪʠʥʘ; ʩʘʭʘʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʧʨʦʪʝʠʥʦʚ, ʩʦʣʝʡ 

ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʥʘʪʨʠʷ ʠ ʬʦʩʬʦʨʘ; ʷʙʣʦʯʥʦʡ, ʣʠʤʦʥʥʦʡ, ʱʘʚʝʣʝʚʦʡ ʠ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪ, 

ʦʙʣʘʜʘʶʪ ʢʦʤʧʣʝʢʩʦʤ ʜʠʝʪʠʯʝʩʢʠʭ ʠ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚ [4, 6, 9]. ʋʥʠʢʘʣʴʥʳʤʠ 

ʮʝʣʝʙʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʪʣʠʯʘʶʪʩʷ ʩʘʣʘʪʳ, ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʘʥʪʦʮʠʘʥʘʤʠ ï 

ʤʦʱʥʳʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʠʟ ʛʨʫʧʧʳ ʛʣʠʢʦʟʠʜʦʚ. ʇʦ ʤʥʝʥʠʶ ʜʠʝʪʦʣʦʛʦʚ, ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴʶ ʢ ʦʥʢʦʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʜʠʘʙʝʪʫ; 

ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʤʝʩʪʥʦʩʪʷʭ ʩ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ ʠʥʩʦʣʷʮʠʝʡ; ʨʘʙʦʪʘʶʱʝʛʦ ʩ 

ʠʦʥʠʟʠʨʫʶʱʠʤ ʠʟʣʫʯʝʥʠʝʤ ʠ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ï ʜʦʟʘ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʘʥʪʦʮʠʘʥʦʚ ʚ ʧʠʱʝʚʦʤ ʨʘʮʠʦʥʝ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10ï15ʤʛ/ʩʫʪ. ʅʝʜʦʩʪʘʪʦʢ ʠʭ ʚ 

ʦʨʛʘʥʠʟʤʝ ʘʢʪʠʚʠʟʠʨʫʝʪ ʜʝʧʨʝʩʩʠʶ, ʫʧʘʜʦʢ ʩʠʣ, ʥʝʨʚʥʦʝ ʠʩʪʦʱʝʥʠʝ ʠ ʙʝʩʩʦʥʥʠʮʫ [1]. 

ʄʥʦʛʦʣʝʪʥʠʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʨʘʟʤʥʦʞʘʝʤʳʭ ʚ ʤʘʣʦʦʙʲʝʤʥʦʡ 

ʛʠʜʨʦʧʦʥʠʢʝ ʥʘ ɻʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʝ ɸʜʣʝʨʩʢʦʡ ʆʉ ï ʬʠʣʠʘʣ ɺʀʈ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ L. sativa  ɺʀʈ (ʋʅʋ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ USU_505851) ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ 40 

ʘʥʪʦʮʠʘʥ ï ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ [5, 7, 8, 10]. ɺʥʫʪʨʠʚʠʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʬʝʥʦʪʠʧʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʪʙʦʨʘ ʛʝʥʦʪʠʧʦʚ ʩ 

ʮʝʥʥʳʤʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʢʫʣʴʪʫʨʫ, ʨʘʚʥʦ ʠ ʚʢʣʶʯʝʥʠʷ ʚ 

ʩʝʣʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʳʭ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ ʠ ʛʠʙʨʠʜʦʚ [2, 

3, 6].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʘʥʪʦʮʠʘʥïʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ 

ʩʘʣʘʪʦʚ ʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʨʦʜʘ Lactuca  L. ɺʀʈ (ʋʅʋ, ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʡ 

USU_505851) ʧʦ ʮʝʥʥʳʤ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɺʀʈ ˉ 0662-2019-0003. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ 2018ï2020ʛʛ. ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ 40 ʘʥʪʦʮʠʘʥïʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʛʝʥʦʪʠʧʦʚ ʩʘʣʘʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ [2, 6]. ʇʦʢʘʟʘʪʝʣʠ 

ʧʨʠʟʥʘʢʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤ ʥʘʤʠ ʰʢʘʣʘʤʠ, ʨʘʥʞʠʨʦʚʘʣʠ ʚ ʙʘʣʣʘʭ: 

çʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜè (ʩʫʪ. = wp): 90é110 (ʨʘʥʥʝʩʧʝʣʳʝ) = 3ï2,1; 111é130 

(ʩʨʝʜʥʝʩʧʝʣʳʝ) = 2ï1,1; 131é160 (ʧʦʟʜʥʝʩʧʝʣʳʝ) = 1ï0,1; çʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠè (ʩʤ = dr): 

20é30 = 0,1ï1; 31é40 = 1,1ï2; 41é50 = 2,1ï3; çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè (ʛ = mr/k): 

80é100 = 0,1ï1; 101é150 = 1,1ï2; 151é200 = 2,1ï3; çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè (ʩʤ = hs): 

100é140 = 0,1ï1; 141 é 180 = 1,1ï2; 181é220 = 2,1ï3; çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè 

(ʛ/ʨʘʩʪ. = ps): 1é2 = 0,1ï1; 2,1é3 = 1,1ï2; 3,1é4 = 2,1ï3. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʘʨʠʬʤʝʪʠʯʝʩʢʠʤ ʫʩʨʝʜʥʝʥʠʝʤ ʧʨʝʦʙʨʘʟʦʚʘʣʠ ʚ ʦʙʦʙʱʝʥʥʳʡ ʠʥʜʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 43 ð 

 

 

 

ʧʨʠʟʥʘʢʦʚ ʛʝʥʦʪʠʧʦʚ (Ihp = ʙʘʣʣ): ʥʠʟʢʠʡ ï 0é1, ʩʨʝʜʥʠʡ ï 1,1é2, ʚʳʩʦʢʠʡ ï 2,1é3. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʦʚ 

ʧʨʦʛʨʘʤʤ Excel ʠ STATISTICA 8.0. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʋʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʥʪʦʮʠʘʥï

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩʘʣʘʪʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ. 

ʇʦ ʧʨʠʟʥʘʢʫ çʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜè_wp ʦʙʦʩʥʦʚʘʥʦ ʟʥʘʯʠʤʦʝ ʚʘʨʴʠʨʦʚʘʥʠʝ 

ʦʙʨʘʟʮʦʚ (wpminïmax= 0,11ï2,85Ñ0,13; Cv=52,1%), ʧʦʜʪʚʝʨʞʜʝʥʥʦʝ ʚʳʩʦʢʦʡ 

ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ (Cr = 0,79Ñ0,09; ʈ< 0,001) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ (wp 

=1,64Ñ0,13) ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (ů=0,86). ʉʘʣʘʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʟʥʘʢʘ wp: ʨʘʥʥʝʩʧʝʣʳʝ (wp =2,44Ñ0,05; wp minïmax=2,04ï2,85; Cv= 9,8%) 

ï 19 ʦʙʨʘʟʮʦʚ, ʩʨʝʜʥʝʩʧʝʣʳʝ (wp =1,38Ñ0,07; wp minïmax=1,1ï1,95; Cv= 15,6%) ï 11 ʠ 

ʧʦʟʜʥʝʩʧʝʣʳʝ (wp =0,49Ñ0,10; wp minïmax=0,11ï0,88; Cv= 65,3%) ï 10 (ʈʠʩ.1). ʇʨʝʜʝʣʴʥʦ 

ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ wp ʚʳʜʝʣʷʣʠʩʴ ʦʙʨʘʟʮʳ: Amerikascher brauner (ʢ-804, ɻʝʨʤʘʥʠʷ), 

Treibsalat Maikonig (ʢ-1127, ɻʝʨʤʘʥʠʷ), Brauner Trotzkopf (ʢ-1128, ɻʝʨʤʘʥʠʷ), Brauner 

Trotzkopf (ʢ-1131, ɻʝʨʤʘʥʠʷ), Brauner Sommer (ʢ-1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-

1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-1258, ʂʘʥʘʜʘ), ʙ/ʥ (ʢ-1486, ɸʟʝʨʙʘʡʜʞʘʥ), Kral maje 

(ʢ-2134, ʏʝʭʦʩʣʦʚʘʢʠʷ), Victoria Verano (ʚʨ.ʢ-1071, ʀʩʧʘʥʠʷ), Riccia biscia Rossa (ʚʨ.ʢ-

1502, ʀʪʘʣʠʷ), ɸʣʳʝ ʧʘʨʫʩʘ (ʚʨ.ʢ-3110, ʈʦʩʩʠʷ), ɺʝʥʜʝʪʪʘ (ʚʨ.ʢ-3112, ʈʦʩʩʠʷ), 

ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), ʃʫʟ ʃʠʚ (ʚʨ.ʢ-3212, ʈʦʩʩʠʷ), ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-

3220, ɻʦʣʣʘʥʜʠʷ), Ciommaron (ʚʨ.ʢ-3253, ʌʨʘʥʮʠʷ), ʈʦʟʘʥ (ʚʨ.ʢ-3258, ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ 

(ʚʨ.ʢ-3259, ʈʦʩʩʠʷ) [5, 7, 8, 10]. 

ʇʦ ʧʨʠʟʥʘʢʫ çʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠè_dr ʫʩʪʘʥʦʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʛʝʥʦʪʠʧʦʚ (drminïmax= 0,71ï2,86Ñ0,10; Cv=27,7%), ʜʦʢʘʟʘʥʥʳʝ ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʝʡ 

(Cr=0,74Ñ0,11; ʈ< 0,001) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ (dr =2,27Ñ0,10) ʠ ʩʪʘʥʜʘʨʪʥʳʤ 

ʦʪʢʣʦʥʝʥʠʝʤ (ů=0,63). ʉʘʣʘʪʳ ʛʨʫʧʧʠʨʦʚʘʣʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʧʨʠʟʥʘʢʘ dr: ʚʳʩʦʢʠʡ (dr 

=2,58Ñ0,03; drminïmax=2,29ï2,86; Cv= 6,2%) ï 31 ʦʙʨʘʟʝʮ, ʩʨʝʜʥʠʡ (dr =1,66Ñ0,15; drminï

max=1,22ï1,9; Cv= 18,1%) ï 4 ʠ ʥʠʟʢʠʡ (dr=0,84Ñ0,04; drminïmax=0,71ï0,95; Cv= 13,1%) ï 5 

(ʈʠʩ. 1).  

 

 

ʈʠʩʫʥʦʢ 1. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʘʣʘʪʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʇʨʠʤʝʯʘʥʠʝ ï I- ʥʠʟʢʠʡ, II- ʩʨʝʜʥʠʡ, III - ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʟʥʘʢʦʚ: wp_ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, dr_ 

ʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠ, mr/k_ ʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘ,  hs_ ʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘ, ps_ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥ, 

Ihp_ʠʥʜʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ; ʙʘʣʣ: min - ʤʠʥʠʤʫʤ, max - ʤʘʢʩʠʤʫʤ, sr - ʩʨʝʜʥʝʝ. 

 



ð 44 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʇʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ dr ʦʪʣʠʯʘʣʠʩʴ ʛʝʥʦʪʠʧʳ: Brauner Sommer (ʢ-

1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-1258,  
ʂʘʥʘʜʘ), ʙ/ʥ (ʢ-1486, ɸʟʝʨʙʘʡʜʞʘʥ), All the Year Round (ʢ-1952, ɿʘʤʙʠʷ), ʈʠʚʴʝʨʘ (ʢ-
1992, ʈʦʩʩʠʷ), ʅʦʚʦʛʦʜʥʠʡ (ʢ-2040, ʈʦʩʩʠʷ), Long Yan Li Ye Yong (ʢ-2120, ʂʠʪʘʡ), Ge Lin 
Sheng Cai (ʢ-2121, ʂʠʪʘʡ), Kral maje (ʢ-2134, ʏʝʭʦʩʣʦʚʘʢʠʷ), ʈʝʜ ʂʨʦʩʩ (ʢ-2312, 
ʈʦʩʩʠʷ), ɾʘʨ ʧʪʠʮʘ (ʢ-2316, ʈʦʩʩʠʷ), ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ), Victoria Verano 
(ʚʨ.ʢ-1071, ʀʩʧʘʥʠʷ), Riccia biscia Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ), Red salad Bowl (ʚʨ.ʢ-1781, 
ʅʠʜʝʨʣʘʥʜʳ), Red Fire (ʚʨ.ʢ-1797, ʗʧʦʥʠʷ), Red Poem (ʚʨ.ʢ-2132, ʅʠʜʝʨʣʘʥʜʳ), Red 
Wave (ʚʨ.ʢ-2137, ʗʧʦʥʠʷ), ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, ʅʠʜʝʨʣʘʥʜʳ), ɸʣʳʝ ʧʘʨʫʩʘ (ʚʨ.ʢ-3110, 
ʈʦʩʩʠʷ), ɺʝʥʜʝʪʪʘ (ʚʨ.ʢ-3112, ʈʦʩʩʠʷ), ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), 
ʕʚʨʠʜʠʢʘ (ʚʨ.ʢ-3128, ʈʦʩʩʠʷ), ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, ɻʦʣʣʘʥʜʠʷ), ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-
3221, ɻʦʣʣʘʥʜʠʷ), ʈʦʩʘʣʦ (ʚʨ.ʢ-3223, ɻʦʣʣʘʥʜʠʷ), Ciommaron (ʚʨ.ʢ-3253, ʌʨʘʥʮʠʷ), 
ʈʦʟʘʥ (ʚʨ.ʢ-3258, ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ (ʚʨ.ʢ-3259, ʈʦʩʩʠʷ), Solos F1 (ʚʨ.ʢ-3295, 
ʅʠʜʝʨʣʘʥʜʳ) [5, 7, 8, 10]. 

ʇʦ ʧʨʠʟʥʘʢʫ çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʫʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ (mr/k minïmax= 0,61ï2,98Ñ0,11; Cv=33,9%), ʦʙʦʩʥʦʚʘʥʥʳʡ 
ʟʥʘʯʠʤʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʚʷʟʴʶ (Cr=0,70Ñ0,11; ʈ< 0,001) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ 
(mr/k =2,15 Ñ 0,11) ʠ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (ů=0,73). ʉʘʣʘʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠ ʧʦ 
ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʟʥʘʢʘ mr/k: ʚʳʩʦʢʠʡ (mr/k =2,58Ñ0,03; mr/k minïmax=2,28ï2,98; Cv= 6,9%) 
ï 28 ʦʙʨʘʟʮʦʚ, ʩʨʝʜʥʠʡ (mr/k =1,76Ñ0,08; mr/k minïmax=1,51ï1,95; Cv= 10,8%) ï 7 ʠ ʥʠʟʢʠʡ 
(mr/k =0,74Ñ0,04; mr/k minïmax=0,61ï0,98; Cv= 17,6%) ï 5 (ʈʠʩ.1). ʇʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʦʚ 
çʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠè_ dr ʠ çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʢʦʨʨʝʣʠʨʦʚʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦ 
(ʈʠʩ. 2). 

 

 
ʈʠʩʫʥʦʢ 2. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʜʠʘʤʝʪʨ 

ʨʦʟʝʪʢʠè_ dr ʠ çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k 

 
ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʟʥʘʢʘ mr/k ʚʳʩʦʢʦʮʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʛʝʥʦʪʠʧʳ: Brauner 

Sommer (ʢ-1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-
1258, ʂʘʥʘʜʘ), ʙ/ʥ (ʢ-1486, ɸʟʝʨʙʘʡʜʞʘʥ), All the Year Round (ʢ-1952, ɿʘʤʙʠʷ), ʈʠʚʴʝʨʘ 
(ʢ-1992, ʈʦʩʩʠʷ), ʅʦʚʦʛʦʜʥʠʡ (ʢ-2040, ʈʦʩʩʠʷ), Long Yan Li Ye Yong (ʢ-2120, ʂʠʪʘʡ), Ge 
Lin Sheng Cai (ʢ-2121, ʂʠʪʘʡ), Kral maje (ʢ-2134, ʏʝʭʦʩʣʦʚʘʢʠʷ), ʈʝʜ ʂʨʦʩʩ (ʢ-2312, 
ʈʦʩʩʠʷ), ɾʘʨ ʧʪʠʮʘ (ʢ-2316, ʈʦʩʩʠʷ), ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ), Victoria Verano 
(ʚʨ.ʢ-1071, ʀʩʧʘʥʠʷ), Riccia biscia Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ), Red salad Bowl (ʚʨ.ʢ-1781, 
ʅʠʜʝʨʣʘʥʜʳ), Red Fire (ʚʨ.ʢ-1797, ʗʧʦʥʠʷ), ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, ʅʠʜʝʨʣʘʥʜʳ), ɸʣʳʝ 
ʧʘʨʫʩʘ (ʚʨ.ʢ-3110, ʈʦʩʩʠʷ), ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), ʕʚʨʠʜʠʢʘ ( ʚʨ.ʢ-
3128, ʈʦʩʩʠʷ), ʃʫʟ ʃʠʚ (ʚʨ.ʢ-3212, ʈʦʩʩʠʷ), ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, ɻʦʣʣʘʥʜʠʷ), 
ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-3221, ɻʦʣʣʘʥʜʠʷ), ʈʦʩʘʣʦ (ʚʨ.ʢ-3223, ɻʦʣʣʘʥʜʠʷ), ʈʦʟʘʥ (ʚʨ.ʢ-3258, 
ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ (ʚʨ.ʢ-3259, ʈʦʩʩʠʷ), Solos F1 (ʚʨ.ʢ-3295, ʅʠʜʝʨʣʘʥʜʳ) [5, 7, 8, 10 ].  



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 45 ð 

 

 

 

ʇʦ ʧʨʠʟʥʘʢʫ çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_hs ʫʩʪʘʥʦʚʣʝʥʘ ʟʥʘʯʠʤʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ 
ʦʙʨʘʟʮʦʚ (hsminïmax=0,68ï2,85Ñ0,09; Cv=28,8%), ʧʦʜʪʚʝʨʞʜʝʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 
ʩʚʷʟʴʶ (Cr = 0,72Ñ0,11; ʈ< 0,001) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ (hs=2,05Ñ0,09) ʠ 
ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (ů=0,59). ʉʘʣʘʪʳ ʩʛʨʫʧʧʠʨʦʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʟʥʘʢʘ hs: 
ʚʳʩʦʢʠʡ (hs = 2,42Ñ0,05; hsminïmax = 2,1ï2,85; Cv= 10,3%) ï 25 ʦʙʨʘʟʮʦʚ, ʩʨʝʜʥʠʡ (hs 
=1,6Ñ0,09; hsminïmax =1,1ï1,98; Cv=20,6%) ï 12 ʠ ʥʠʟʢʠʡ (hs = 0,78Ñ0,05; hsminïmax =0,68ï
0,86; Cv=11,5%) ï 3 (ʈʠʩ.1). ʇʦʢʘʟʘʪʝʣʠ ʧʨʠʟʥʘʢʦʚ çʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠè_ dr ʠ çʚʳʩʦʪʘ 
ʩʝʤʝʥʥʠʢʘè_hs ʦʪʣʠʯʘʣʠʩʴ ʚʳʩʦʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ 
(ʈʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʜʠʘʤʝʪʨ 

ʨʦʟʝʪʢʠè_ dr ʠ çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_hs 

 
ʇʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʠʟʥʘʢʘ hs ʚʳʜʝʣʷʣʠʩʴ ʛʝʥʦʪʠʧʳ: Brauner 

Sommer (ʢ-1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-
1258, ʂʘʥʘʜʘ), ʙ/ʥ (ʢ-1486, ɸʟʝʨʙʘʡʜʞʘʥ), All the Year Round (ʢ-1952, ɿʘʤʙʠʷ), ʈʠʚʴʝʨʘ 
(ʢ-1992, ʈʦʩʩʠʷ), ʅʦʚʦʛʦʜʥʠʡ (ʢ-2040, ʈʦʩʩʠʷ), Long Yan Li Ye Yong (ʢ-2120, ʂʠʪʘʡ), Ge 
Lin Sheng Cai (ʢ-2121, ʂʠʪʘʡ), ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ), Victoria Verano (ʚʨ.ʢ-
1071, ʀʩʧʘʥʠʷ), Riccia biscia Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ), Red salad Bowl (ʚʨ.ʢ-1781, 
ʅʠʜʝʨʣʘʥʜʳ), Red Fire (ʚʨ.ʢ-1797, ʗʧʦʥʠʷ), Red Poem (ʚʨ.ʢ-2132, ʅʠʜʝʨʣʘʥʜʳ), 
ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, ʅʠʜʝʨʣʘʥʜʳ), ɸʣʳʝ ʧʘʨʫʩʘ (ʚʨ.ʢ-3110, ʈʦʩʩʠʷ), ɺʝʥʜʝʪʪʘ (ʚʨ.ʢ-
3112, ʈʦʩʩʠʷ), ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, 
ɻʦʣʣʘʥʜʠʷ), ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-3221, ɻʦʣʣʘʥʜʠʷ), ʈʦʩʘʣʦ (ʚʨ.ʢ-3223, ɻʦʣʣʘʥʜʠʷ), ʈʦʟʘʥ 
(ʚʨ.ʢ-3258, ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ (ʚʨ.ʢ-3259, ʈʦʩʩʠʷ), Solos F1 (ʚʨ.ʢ-3295, ʅʠʜʝʨʣʘʥʜʳ) [5, 7, 
8, 10]. ʄʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʟʥʘʢʦʚ çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʠ çʚʳʩʦʪʘ 
ʩʝʤʝʥʥʠʢʘè_hs ʜʦʢʘʟʘʥʘ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ (ʈʠʩ. 4). 

 

 
ʈʠʩʫʥʦʢ 4. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʤʘʩʩʘ 

ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʠ çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_hs 



ð 46 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʇʦ ʧʨʠʟʥʘʢʫ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps ʧʦʜʪʚʝʨʞʜʝʥʘ ʟʥʘʯʠʤʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʦʙʨʘʟʮʦʚ (psminïmax = 0,59 ï 2,8Ñ0,11; Cv=32,8%), ʦʙʦʩʥʦʚʘʥʥʘʷ ʚʳʩʦʢʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ 

ʩʚʷʟʴʶ (Cr=0,86Ñ0,08; ʈ< 0,001) ʤʝʞʜʫ ʩʨʝʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ (ps=2,07Ñ0,11) ʠ 

ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ (ů=0,68). ʉʘʣʘʪʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʧʨʠʟʥʘʢʘ ps: ʚʳʩʦʢʠʡ (ps=2,51Ñ0,04; psminïmax= 2,06ï2,8; Cv= 7,6%) ï 26 ʦʙʨʘʟʮʦʚ, 

ʩʨʝʜʥʠʡ (ps = 1,65Ñ0,10; psminïmax =1,19ï1,84; Cv= 16,4%) ï 7 ʠ ʥʠʟʢʠʡ (ps=0,86Ñ0,05; 

psminïmax=0,59ï0,95; Cv= 15,1%) ï 7 (ʈʠʩ. 1). ʄʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʟʥʘʢʦʚ çʜʠʘʤʝʪʨ 

ʨʦʟʝʪʢʠè_ dr ʠ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps, çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʠ 

çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps, çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_hs ʠ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps 

ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ (ʈʠʩ. 5ï7). 

 

 
ʈʠʩʫʥʦʢ 5. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʜʠʘʤʝʪʨ 

ʨʦʟʝʪʢʠè_ dr ʠ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps 

 

ʄʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʨʠʟʥʘʢʘ ps ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ: Brauner 

Sommer (ʢ-1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-

1258, ʂʘʥʘʜʘ), All the Year Round (ʢ-1952, ɿʘʤʙʠʷ), ʈʠʚʴʝʨʘ (ʢ-1992, ʈʦʩʩʠʷ), 

ʅʦʚʦʛʦʜʥʠʡ (ʢ-2040, ʈʦʩʩʠʷ), Long Yan Li Ye Yong (ʢ-2120, ʂʠʪʘʡ), Ge Lin Sheng Cai (ʢ-

2121, ʂʠʪʘʡ), Kral maje (ʢ-2134, ʏʝʭʦʩʣʦʚʘʢʠʷ), ɾʘʨ ʧʪʠʮʘ (ʢ-2316, ʈʦʩʩʠʷ), 

ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ), Victoria Verano (ʚʨ.ʢ-1071, ʀʩʧʘʥʠʷ), Riccia biscia 

Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ), Red salad Bowl (ʚʨ.ʢ-1781, ʅʠʜʝʨʣʘʥʜʳ), Red Fire (ʚʨ.ʢ-1797, 

ʗʧʦʥʠʷ), ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, ʅʠʜʝʨʣʘʥʜʳ), ɺʝʥʜʝʪʪʘ (ʚʨ.ʢ-3112, ʈʦʩʩʠʷ), ɻʨʘʥʘʪʦʚʳʝ 

ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), ʕʚʨʠʜʠʢʘ (ʚʨ.ʢ-3128, ʈʦʩʩʠʷ), ʃʫʟ ʃʠʚ (ʚʨ.ʢ-3212, ʈʦʩʩʠʷ), 

ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, ɻʦʣʣʘʥʜʠʷ), ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-3221, ɻʦʣʣʘʥʜʠʷ), ʈʦʩʘʣʦ (ʚʨ.ʢ-

3223, ɻʦʣʣʘʥʜʠʷ), Ciommaron (ʚʨ.ʢ-3253, ʌʨʘʥʮʠʷ), ʈʦʟʘʥ (ʚʨ.ʢ-3258, ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ 

(ʚʨ.ʢ-3259, ʈʦʩʩʠʷ).  

 

 
ʈʠʩʫʥʦʢ 6. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʤʘʩʩʘ 

ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ʠ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps 
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ʈʠʩʫʥʦʢ 7. ʈʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩʚʷʟʠ ʧʦʢʘʟʘʪʝʣʝʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʩʘʣʘʪʦʚ: çʚʳʩʦʪʘ 

ʩʝʤʝʥʥʠʢʘè_hs ʠ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps 

 
ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʩʫʱʝʩʪʚʝʥʥʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʛʝʥʦʪʠʧʦʚ ʧʦ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʧʨʠʟʥʘʢʘʤ: çʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜè_wp ï çʜʠʘʤʝʪʨ ʨʦʟʝʪʢʠè_ dr ï 
çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_mr/k ï çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_hs ï çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ps 
(ʈ<0,001; wp ï dr ï mr/k ï hs ï ps: Fʬ (28,46 ï 162,01 ï 107,34 ï 84,77 ï60,96) >F01 (7,31). 

ʆʙʦʙʱʝʥʥʳʡ ʠʥʜʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (Ihp) ʧʦʜʪʚʝʨʜʠʣ ʚʳʩʦʢʠʡ 
ʫʨʦʚʝʥʴ ʧʦʣʠʤʦʨʬʠʟʤʘ ʪʝʩʪʠʨʫʝʤʳʭ ʛʝʥʦʪʠʧʦʚ (Ihps=2,11Ñ0,09; Ihpminïmax= 0,74ï
2,72Ñ0,09; Cv=28,4%) (ʈʠʩ.1). ʆʙʨʘʟʮʳ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ Ihp: ʚʳʩʦʢʠʡ 
(Ihps=2,42Ñ0,04; Ihpminïmax= 2,1ï2,72; Cv=7,8%) ï 30, ʩʨʝʜʥʠʡ (Ihps = 1,52Ñ0,10; Ihpminïmax 
=1,24ï1,8; Cv=14,5%) ï 5 ʠ ʥʠʟʢʠʡ (Ihps =0,83Ñ0,02; Ihpminïmax =0,74ï0,89; Cv=7,2%) ï 5 
(ʈʠʩ. 8). 

 

 

ʈʠʩʫʥʦʢ 8. ʀʥʜʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ_Ihp ʛʝʥʦʪʠʧʦʚ ʩʘʣʘʪʦʚ 
ʇʨʠʤʝʯʘʥʠʝ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʪʨʘʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʙʨʘʟʮʦʚ ʫʢʘʟʘʥʳ ʚ ʂʘʪʘʣʦʛʝ [5], ʪʝʢʩʪʝ ʠ ʥʘ 
ʈʠʩ. 9; Ihps ï ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ, Ihps Ñ SIhps ï ʦʰʠʙʢʘ ʚʳʙʦʨʦʯʥʦʡ ʩʨʝʜʥʝʡ, Ihps  Ñ tIhps ï ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ. 

 
ʄʝʪʦʜʦʤ ʧʦʧʘʨʥʦïʛʨʫʧʧʦʚʦʛʦ ʘʥʘʣʠʟʘ 20 ʛʝʥʦʪʠʧʦʚ ʩ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ Ihp ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʣʠ ʧʦ ʜʚʫʤ ʦʩʥʦʚʥʳʤ ʢʣʘʩʪʝʨʘʤ (ʈʠʩ. 9). ɺ I 
ʢʣʘʩʪʝʨʝ ʦʙʨʘʟʮʳ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 2 ʛʨʫʧʧʘʤ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (Ihp=2,65ï2,72) 
ʩʭʦʜʩʪʚʦʤ ʚʳʜʝʣʷʣʠʩʴ ʛʝʥʦʪʠʧʳ: Riccia biscia Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ) ï Red salad 
Bowl (ʚʨ.ʢ-1781, ʅʠʜʝʨʣʘʥʜʳ), ʘ ʚʦ ʚʪʦʨʦʡ (Ihp=2,49ï2,64; ps=2,57) ï Red Fire (ʚʨ.ʢ-
1797, ʗʧʦʥʠʷ) ï Pruhonicky cerveny (ʢ-1248, ʏʝʭʦʩʣʦʚʘʢʠʷ). ɺʦ II ʢʣʘʩʪʝʨʝ ʛʝʥʦʪʠʧʳ 
ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠ (Ihp=2,4ï2,68) ʚ 2 ʛʨʫʧʧʳ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ (Ihp=2,43ï2,55) 
ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʦʙʨʘʟʮʳ: Long Yan Li Ye Yong (ʢ-2120, ʂʠʪʘʡ) ï ʈʦʟʘʥ (ʚʨ.ʢ-
3258, ʈʦʩʩʠʷ), ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, ʅʠʜʝʨʣʘʥʜʳ) ï ʈʦʩʘʣʦ (ʚʨ.ʢ-3223, ɻʦʣʣʘʥʜʠʷ), ʘ ʚʦ 
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ʚʪʦʨʦʡ (Ihp= 2,4ï2,68) ï All the Year Round (ʢ-1952, ɿʘʤʙʠʷ) ï ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, 
ɻʦʣʣʘʥʜʠʷ).  

 

ʈʠʩʫʥʦʢ 9. 

ɼʝʥʜʨʦʛʨʘʤʤʘ ʩʭʦʜʩʪʚʘ ʩʘʣʘʪʦʚ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʠʥʜʝʢʩʘ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ _Ihp 

 

ʄʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʧʦʜʪʚʝʨʞʜʝʥʘ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʘʥʪʦʮʠʘʥï

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦ ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʈʠʩ. 10). ʈʘʩʧʦʣʦʞʝʥʠʝ 

ʛʝʥʦʪʠʧʦʚ ʚ ʦʩʷʭ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʫʧʧʠʨʦʚʢʘʤ ʚ ʢʣʘʩʪʝʨʘʭ 

(ʈʠʩ. 9). ʈʘʟʣʠʯʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʧʨʠʟʥʘʢʘ çʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʝʤʷʥè_ ps ʦʙʫʩʣʦʚʠʣʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʥʦʪʠʧʦʚ Continuity (ʢ-1258, ʂʘʥʘʜʘ) (ps = 2,8) ʠ Victoria Verano (ʚʨ.ʢ-

1071, ʀʩʧʘʥʠʷ) (ps=2,59) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʠ I ʢʣʘʩʪʝʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʟʥʘʢʘ çʚʳʩʦʪʘ ʩʝʤʝʥʥʠʢʘè_ ps ʦʧʨʝʜʝʣʠʣʠ ʨʘʟʤʝʱʝʥʠʝ ʦʙʨʘʟʮʦʚ ʈʦʩʝʣʣʘ (ʚʨ.ʢ-3259, 

ʈʦʩʩʠʷ) (hs =2,1), ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ) (hs =2,17), ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-

3221, ɻʦʣʣʘʥʜʠʷ) (hs =2,18) ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ II ʢʣʘʩʪʝʨʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʝʣʴʥʦ 

ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʠʟʥʘʢʘ çʤʘʩʩʘ ʨʦʟʝʪʢʠ/ʢʦʯʘʥʘè_ mr/k, ʛʝʥʦʪʠʧʳ Ge Lin Sheng 

Cai (ʢ-2121, ʂʠʪʘʡ) (mr/k = 2,98) ʠ ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ) (mr/k = 2,77) 

ʦʙʦʩʦʙʣʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʩʠ ʢʣʘʩʪʝʨʘ. 

 

 
ʈʠʩʫʥʦʢ 10. ʈʘʩʧʨʝʜʝʣʝʥʠʝ (ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ) ʘʥʪʦʮʠʘʥ ï ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʩʘʣʘʪʦʚ ʧʦ 

ʧʦʢʘʟʘʪʝʣʶ Ihp 

ʇʨʠʤʝʯʘʥʠʝ ï ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʩʪʨʘʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʛʝʥʦʪʠʧʦʚ ʫʢʘʟʘʥʳ ʚ ʪʝʢʩʪʝ ʠ ʥʘ ʈʠʩ. 9; Ihp ï 

ʠʥʜʝʢʩ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʠʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʚ 

ʫʩʣʦʚʠʷʭ ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ 20 ʘʥʪʦʮʠʘʥï

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʩʘʣʘʪʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʢʦʤʧʣʝʢʩʦʤ ʮʝʥʥʳʭ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ: Brauner Sommer (ʢ-1212, ɻʝʨʤʘʥʠʷ), Pruhonicky cerveny (ʢ-

1248, ʏʝʭʦʩʣʦʚʘʢʠʷ), Continuity (ʢ-1258, ʂʘʥʘʜʘ), All the Year Round (ʢ-1952, ɿʘʤʙʠʷ), 

ʈʠʚʴʝʨʘ (ʢ-1992, ʈʦʩʩʠʷ), ʅʦʚʦʛʦʜʥʠʡ (ʢ-2040, ʈʦʩʩʠʷ), Long Yan Li Ye Yong (ʢ-2120, 

ʂʠʪʘʡ), Ge Lin Sheng Cai (ʢ-2121, ʂʠʪʘʡ), ʂʦʨʦʣʝʚʩʢʠʡ ʧʠʨ (ʢ-2317, ʈʦʩʩʠʷ), Victoria 

Verano (ʚʨ.ʢ-1071, ʀʩʧʘʥʠʷ), Riccia biscia Rossa (ʚʨ.ʢ-1502, ʀʪʘʣʠʷ), Red salad Bowl 

(ʚʨ.ʢ-1781, ʅʠʜʝʨʣʘʥʜʳ), Red Fire (ʚʨ.ʢ-1797, ʗʧʦʥʠʷ), ʂʘʨʤʝʟʠ (ʚʨ.ʢ-3103, 

ʅʠʜʝʨʣʘʥʜʳ), ɻʨʘʥʘʪʦʚʳʝ ʢʨʫʞʝʚʘ (ʚʨ.ʢ-3127, ʈʦʩʩʠʷ), ɼʠʘʙʦʣʪʠʥ (ʚʨ.ʢ-3220, 

ɻʦʣʣʘʥʜʠʷ), ʊʘʤʘʨʠʥʜʦ (ʚʨ.ʢ-3221, ɻʦʣʣʘʥʜʠʷ), ʈʦʩʘʣʦ (ʚʨ.ʢ-3223, ɻʦʣʣʘʥʜʠʷ), ʈʦʟʘʥ 

(ʚʨ.ʢ-3258, ʈʦʩʩʠʷ), ʈʦʩʝʣʣʘ (ʚʨ.ʢ-3259, ʈʦʩʩʠʷ). 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʦʥʝ 

ʚʣʠʷʥʠʷ ʦʜʥʦʡ ʠʟ ʢʦʪʝʣʴʥʳʭ ʛ. ʋʣʘʥ-ʋʜʵ. ʆʧʨʝʜʝʣʝʥʘ ʧʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ, ʘ ʪʘʢʞʝ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʘʣʦʡ ʚʦʜʳ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ, ʢʦʪʝʣʴʥʘʷ, ʬʦʥʦʚʘʷ 

ʧʨʦʙʘ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ  ʜʝʡʩʪʚʫʝʪ ʦʢʦʣʦ  74,8 ʪʳʩ. 

ʦʪʦʧʠʪʝʣʴʥʳʭ ʢʦʪʝʣʴʥʳʭ. ʉʞʠʛʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʪʦʧʣʠʚʘ, ʦʩʦʙʝʥʥʦ ʫʛʣʷ, ʥʘ 
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ʪʝʧʣʦʵʥʝʨʛʦʦʙʲʝʢʪʘʭ ʠʤʝʝʪ ʢʨʘʡʥʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʈʌ, ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ ʝʞʝʛʦʜʥʦ ʚʳʙʨʘʩʳʚʘʝʪʩʷ (ʚ ʨʘʩʯʝʪʝ ʥʘ 1 ʢɺʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ) ʦʢʦʣʦ 500 ʢʛ ʣʝʪʫʯʝʡ ʟʦʣʳ ʠ ʯʘʩʪʠʮ ʥʝʩʛʦʨʝʚʰʝʛʦ ʪʦʧʣʠʚʘ, 75 ʢʛ ʦʢʩʠʜʦʚ 

ʩʝʨʳ, 10 ʢʛ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, 750 ʢʛ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, ʚʳʜʝʣʷʝʪʩʷ ʪʝʧʣʦ ʩ ʦʭʣʘʞʜʘʶʱʝʡ 

ʚʦʜʦʡ ʠ ʫʭʦʜʷʱʠʤʠ ʛʘʟʘʤʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 10 ʣʝʪ ʛ. ʋʣʘʥ-ʋʜʵ ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʦʨʠʪʝʪʥʳʡ ʩʧʠʩʦʢ 

ʛʦʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ. ʊʘʢ, 

ʥʘʧʨʠʤʝʨ, ʚ 2019 ʛ. ʦʪʤʝʯʘʣʦʩʴ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʳʭ ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

(ʇɼʂʩʩ) ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʚ 11,95 ʨʘʟʘ, ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 1,5 ʨʘʟʘ, ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ 

ʚʟʚʝʰʝʥʥʳʭ ʯʘʩʪʠʮ ʈʄ10 ʠ ʈʄ2,5 ʚ 1,07 ʠ 1,34 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʥʦʩʠʪʝʣʴʥʦ 2017 

ʛ. ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʫʛʣʝʨʦʜʘ (ʩʘʞʠ), 

ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ, ʫʛʣʝʨʦʜʘ ʦʢʩʠʜʘ, ʩʝʨʳ ʜʠʦʢʩʠʜʘ [1]. 

ʆʩʥʦʚʥʳʤʠ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʛ. ʋʣʘʥ-ʋʜʵ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ: çɻʝʥʝʨʘʮʠʷ ɹʫʨʷʪʠʠè 

ʇɸʆ çʊɻʂ-14è (ʊʕʎ-1, ʊʕʎ-2), ʢʦʪʝʣʴʥʳʝ çʋʣʘʥ-ʋʜʵʥʩʢʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘè ʇɸʆ çʊɻʂ-14è, ʚʢʣʘʜ ʢʦʪʦʨʳʭ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

45%. 

ʋʣʘʥ-ʋʜʵʥʩʢʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʥʘ ʩʚʦʝʤ ʙʘʣʘʥʩʝ ʠʤʝʝʪ 38 ʧʣʦʱʘʜʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʯʝʨʪʝ ʛ. ʋʣʘʥ-ʋʜʵ.  ʆʜʥʦʡ ʠʟ ʢʨʫʧʥʳʭ ʧʣʦʱʘʜʦʢ ʷʚʣʷʝʪʩʷ ʢʦʪʝʣʴʥʘʷ 

çʖʛʦ-ɿʘʧʘʜʥʘʷè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ  ʚ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʟʦʥʝ ʩʪ. ʄʝʜʚʝʜʯʠʢʦʚʦ. 

ʂʦʪʝʣʴʥʘʷ  ʦʙʝʩʧʝʯʠʚʘʝʪ  ʪʝʧʣʦʤ  ʠ  ʛʦʨʷʯʝʡ  ʚʦʜʦʡ  ʧʦʪʨʝʙʠʪʝʣʝʡ  ʩʦʪʳʭ ʢʚʘʨʪʘʣʦʚ, 

ʧʦʩ. ʄʝʜʚʝʜʯʠʢʦʚʦ, ʧʦʩ. ʉʠʣʠʢʘʪʥʳʡ. ʄʦʱʥʦʩʪʴ ʢʦʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʝʪ 102 ɻʢʘʣ/ʯʘʩ. 

ɹʣʠʞʘʡʰʘʷ  ʞʠʣʘʷ ʟʘʩʪʨʦʡʢʘ  ʥʘʭʦʜʠʪʩʷ  ʥʘ  ʨʘʩʩʪʦʷʥʠʠ  471  ʤ  ʚ  ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ  

ʥʘʧʨʘʚʣʝʥʠʠ  ʦʪ  ʪʝʨʨʠʪʦʨʠʠ  ʧʣʦʱʘʜʢʠ.  

ʂ ʦʙʲʝʢʪʘʤ ʦʩʥʦʚʥʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʦʪʝʣʴʥʦʡ ʦʪʥʦʩʷʪʩʷ: 

ʢʦʪʣʳ ʪʠʧʘ çʂɽ 25-14è (3 ʰʪ.) ʠ çʂɺʊʉ-20è (3 ʰʪ.), ʜʳʤʦʚʘʷ ʪʨʫʙʘ ʚʳʩʦʪʦʡ 120 ʤ ʠ 

ʜʠʘʤʝʪʨʦʤ 4,83 ʤ; ʙʘʪʘʨʝʡʥʳʝ  ʮʠʢʣʦʥʳ  ʩʫʭʦʡ  ʠʥʝʨʮʠʦʥʥʦʡ  ʦʯʠʩʪʢʠ  ʪʠʧʘ  ɹʎ  ʩʦ  

ʩʨʝʜʥʝʡ  ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʯʠʩʪʢʠ 77,02% (ɹʎ-2-7Ĭ(5+3)  - 2 ʰʪ. ʠ ɹʎ-2-6Ĭ(4+3)  - 3 

ʰʪ.), ʜʨʦʙʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʪʨʘʥʩʧʦʨʪʝʨ ʫʛʣʝʧʦʜʘʯʠ, ʢʦʥʚʝʡʝʨ (ʰʠʨʠʥʦʡ 1,6 ʤ ʠ 

ʜʣʠʥʦʡ 130 ʤ), ʪʨʫʙʘ ʚʳʩʦʪʦʡ 22 ʤ ʠ ʜʠʘʤʝʪʨʦʤ 0,5 ʤ, ʩʢʣʘʜ  ʧʣʦʱʘʜʴʶ  5500 ʤ
2
  ʠ  

ʰʣʘʢʦʦʪʚʘʣ  ʧʣʦʱʘʜʴʶ 1200 ʤ
2
 ʠ ʜʨ. 

ʊʦʧʣʠʚʦʤ ʜʣʷ ʢʦʪʝʣʴʥʦʡ ʩʣʫʞʠʪ ʩʤʝʩʴ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʊʫʛʥʫʡʩʢʦʛʦ ʨʘʟ-ʨʝʟʘ 

ʤʘʨʢʠ ɼʈ, ʘ ʪʘʢʞʝ ʙʫʨʳʭ ʫʛʣʝʡ ʊʠʛʥʠʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʤʘʨʢʠ ɿɹʈ ʠ ɸʟʝʡʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ 

ʨʘʟʨʝʟʘ ʤʘʨʢʠ ɼʈ. 

ɺʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ ʩʦʩʪʘʚʣʷʝʪ 

1 968,125 ʪ/ʛʦʜ. ʇʝʨʝʯʝʥʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ ʧʨʠ 

ʩʞʠʛʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʢʦʪʝʣʴʥʦʡ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʚʘʨʪʘʣʴʥʦʡ ʢʦʪʝʣʴʥʦʡ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ 

ʚʦʟʜʫʭ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʦʥʝ 

ʚʣʠʷʥʠʷ ʦʙʲʝʢʪʘ.  

ʉʥʝʞʥʳʡ ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʪʝʯʝʥʠʝ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʙʣʠʮʘ 1 

ʇʝʨʝʯʝʥʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʚ ʘʪʤʦʩʬʝʨʫ 

ɿʘʛʨʷʟʥʷʶʱʝʝ ʚʝʱʝʩʪʚʦ ʀʩʧʦʣʴʟʫʝʤʳʡ 

ʢʨʠʪʝʨʠʡ 

ɿʥʘʯʝʥʠʝ 

ʢʨʠʪʝʨʠʷ 

ʤʛ/ʤ
3
 

ʂʣʘʩʩ 

ʦʧʘʩ-

ʥʦʩʪʠ 

ʉʫʤʤʘʨʥʳʡ ʚʳʙʨʦʩ 

ʚʝʱʝʩʪʚʘ 

ʢʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛ/ʩ ʪ/ʛʦʜ 

0301 
ɸʟʦʪʘ ʜʠʦʢʩʠʜ 

(ɸʟʦʪ (IV) ʦʢʩʠʜ)  
ʇɼʂ ʤ/ʨ 0,2 3 7,57 239,901 
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0304 
ɸʟʦʪ (II) ʦʢʩʠʜ 

(ɸʟʦʪʘ ʦʢʩʠʜ)  
ʇɼʂ ʤ/ʨ 0,40 3 1,23 38,981 

0328 ʋʛʣʝʨʦʜ (ʉʘʞʘ)  ʇɼʂ ʤ/ʨ 0,15 3 21,6 83,402 

0330 

ʉʝʨʘ ʜʠʦʢʩʠʜ 

(ɸʥʛʠʜʨʠʜ 

ʩʝʨʥʠʩʪʳʡ)  

ʇɼʂ ʤ/ʨ 0,5 3 12,79 403,701 

0337 ʋʛʣʝʨʦʜ ʦʢʩʠʜ  ʇɼʂ ʤ/ʨ 5,0 4 28,51 860,140 

0703 
ɹʝʥʟ/ʘ/ʧʠʨʝʥ (3,4-

ɹʝʥʟʧʠʨʝʥ)  
ʇɼʂ ʩ/ʩ 0,000001 1 0,000023 0,00071 

2908 

ɿʦʣʘ ʫʛʦʣʴʥʘʷ, ʧʳʣʴ 

ʰʣʘʢʘ (ʇʳʣʴ 

ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ: 70-

20% SiO2)  

ʇɼʂ ʤ/ʨ 0,3 3 38,28 342,000 

ʀʊʆɻʆ: 109,98 1 968,125 

 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʛʨʷʟʥʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʦʪʙʠʨʘʣʠʩʴ ʧʨʦʙʳ ʩʥʝʞʥʦʛʦ  ʧʦʢʨʦʚʘ  ʚ  ʨʘʜʠʫʩʝ  100  ʤ   ʦʪ  ʢʦʪʝʣʴʥʦʡ  ʖʛʦ-ɿʘʧʘʜʥʘʷ,  

ʚ  ʙʣʠʞʘʡʰʝʡ  ʞʠʣʦʡ  ʟʦʥʝ,  ʟʘ ʧʨʝʜʝʣʘʤʠ  ʛʦʨʦʜʘ (ʬʦʥʦʚʘʷ ʧʨʦʙʘ). ʆʪʙʦʨ ʧʨʦʙ ʩʥʝʛʘ 

ʧʨʦʚʦʜʠʣʩʷ ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʷ,  21 ʬʝʚʨʘʣʷ 2020 ʛ.  ʚ 6 ʪʦʯʢʘʭ, ʠʟ ʥʠʭ 4 

ï ʚʙʣʠʟʠ ʢʦʪʝʣʴʥʦʡ, ʦʜʥʘ ʚ ʞʠʣʦʡ ʟʦʥʝ ʠ ʦʜʥʘ ʧʨʦʙʘ ʙʳʣʘ ʬʦʥʦʚʦʡ (ʣʝʩʥʦʡ ʫʯʘʩʪʦʢ). ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʝʢ ʦʪʙʦʨʘ ʧʨʦʙ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʊʘʙʣʠʮʘ 2  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʯʝʢ ʦʪʙʦʨʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʢʦʪʝʣʴʥʦʡ 

ʊʦʯʢʘ ʦʪʙʦʨʘ ʧʨʦʙ 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ 

ʩʥʝʛʘ, ʩʤ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʢʦʪʝʣʴʥʦʡ, 

ʤ 

ʌʦʥʦʚʘʷ ʪʦʯʢʘ (ʣʝʩʥʦʡ ʤʘʩʩʠʚ) 17 3000 

ɾʠʣʘʷ ʟʦʥʘ (111-ʡ ʤʠʢʨʦʨʘʡʦʥ, 2ʘ) 17 1400 

ɿʘʧʘʜ 17 100 

ʖʛʦ-ʚʦʩʪʦʢ 17 100 

ɺʦʩʪʦʢ 18 100 

ʉʝʚʝʨʦ-ʟʘʧʘʜ 17 100 

 

ʆʪʙʦʨ ʧʨʦʙ, ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʠ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʙ ʧʨʦʚʦʜʠʣʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [1,5,6]. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʧʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ 

ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʧʳʣʠ ʚ ʧʨʦʙʝ ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʘ ʢ ʧʣʦʱʘʜʴ ʰʫʨʬʘ, ʫʤʥʦʞʝʥʥʦʡ 

ʥʘ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʤʦʤʝʥʪʦʤ ʦʧʨʦʙʦʚʘʥʠʷ ʠ ʜʘʪʦʡ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3  

ʇʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ 

ˉ ʊʦʯʢʘ ʦʪʙʦʨʘ ʧʨʦʙ 

ʄʘʩʩʘ ʪʚʝʨʜʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʦʩʣʝ 

ʬʠʣʴʪʨʘʮʠʠ ʪʘʣʦʛʦ 

ʩʥʝʛʘ, ʛ 

ʇʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ, 

ʤʛ/(ʤ
2
 Ĭ ʩʫʪ.) 

ʇʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʦʡ 

ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ, ʨʘʟ 

1 
ʌʦʥʦʚʘʷ ʪʦʯʢʘ (ʣʝʩʥʦʡ 

ʤʘʩʩʠʚ) 
1,2 27,1 1 

2 
ɾʠʣʘʷ ʟʦʥʘ (111-ʡ 

ʤʠʢʨʦʨʘʡʦʥ, 2ʘ) 
2,19 49,45 1,8 

3 ɿʘʧʘʜ 29,4 633,95 23,4 

4 ʖʛʦ-ʚʦʩʪʦʢ 16,47 371,95 13,7 

5 ɺʦʩʪʦʢ 24,06 543,36 20,1 

6 ʉʝʚʝʨʦ-ʟʘʧʘʜ 32,03 723,35 26,7 

 



ð 52 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʇʳʣʝʚʘʷ ʥʘʛʨʫʟʢʘ ʚ ʪʦʯʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʦʪʝʣʴʥʦʡ, ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʫʶ ʚ 13,7-26,7 ʨʘʟ, ʪʦʛʜʘ ʢʘʢ ʚ ʞʠʣʦʡ ʟʦʥʝ ï ʚ 1,8 ʨʘʟ. 

ʇʨʦʙʳ ʬʠʣʴʪʨʦʚʘʥʥʦʡ ʪʘʣʦʡ ʚʦʜʳ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ ʎʂʇ çʇʨʦʛʨʝʩʩè 

ʌɻɹʆʋ ɺʆ ɺʉɻʋʊʋ [3,4]. ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 4, 5. 

ʊʘʙʣʠʮʘ 4 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʪʠʦʥʦʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ˉ 
ʊʦʯʢʘ ʦʪʙʦʨʘ 

ʧʨʦʙ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʦʚ, ʤʛ/ʣ 

K Na Mg Ca Sr NH4 

1 
ʌʦʥʦʚʘʷ ʪʦʯʢʘ 

(ʣʝʩʥʦʡ ʤʘʩʩʠʚ) 
1,03 2,18 2,46 4,17 - - 

2 

ɾʠʣʘʷ ʟʦʥʘ 

(111-ʡ 

ʤʠʢʨʦʨʘʡʦʥ, 2ʘ) 

0,363 0,684 2,17 6,82 - - 

3 ɿʘʧʘʜ 1,24 3,42 2,14 18,8 1,03 - 

4 ʖʛʦ-ʚʦʩʪʦʢ 1,04 1,33 - 16,8 0,437 - 

5 ɺʦʩʪʦʢ 2,25 3,97 1,92 22,0 1,37 0,35 

6 ʉʝʚʝʨʦ-ʟʘʧʘʜ 31,2 110,0 - 12,10 16,7 - 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 4, ʚ ʞʠʣʦʡ ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʦʛʦ 

ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʧʦ ʢʘʣʴʮʠʶ ʚ 1,63 ʨʘʟʘ. ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʢʦʪʝʣʴʥʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ 

ʪʦʯʢʘʭ ʠ ʧʦ ʚʩʝʤ ʢʘʪʠʦʥʘʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʬʦʥʦʚʳʝ: ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʯʝʥʠʷ 

ʧʦ ʢʘʣʠʶ ʠ ʥʘʪʨʠʶ  ʚ ʧʨʦʙʝ çʉʝʚʝʨʦ-ʟʘʧʘʜè - ʧʨʝʚʳʰʝʥʠʝ ʚ 85,95 ʠ 160,81 ʨʘʟ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦ ʢʘʣʴʮʠʶ ʚ ʧʨʦʙʝ çɺʦʩʪʦʢè - ʚ 5, 27 ʨʘʟ. 

ʊʘʙʣʠʮʘ 5  

ʉʦʜʝʨʞʘʥʠʝ ʘʥʠʦʥʦʚ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ˉ 
ʊʦʯʢʘ ʦʪʙʦʨʘ 

ʧʨʦʙ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʥʠʦʥʦʚ, ʤʛ/ʣ 

ʍʣʦʨʠʜ-

ʠʦʥʳ 

ʉʫʣʴʬʘʪ-

ʠʦʥʳ 

ʅʠʪʨʘʪ-

ʠʦʥʳ 

ʅʠʪʨʠʪ-

ʠʦʥʳ 

ʌʪʦʨʠʜ-

ʠʦʥʳ 

ʌʦʩʬʘʪ-

ʠʦʥʳ 

1 
ʌʦʥʦʚʘʷ ʪʦʯʢʘ 

(ʣʝʩʥʦʡ ʤʘʩʩʠʚ) 
1,66 5,74 3,61 1,06 1,81 3,25 

2 

ɾʠʣʘʷ ʟʦʥʘ 

(111-ʡ 

ʤʠʢʨʦʨʘʡʦʥ, 2ʘ) 

2,03 10,8 3,58 - 0,543 15,3 

3 ɿʘʧʘʜ 6,95 20,8 5,1 1,44 1,51 38,2 

4 ʖʛʦ-ʚʦʩʪʦʢ 5,18 19,9 4,49 0,98 1,2 46,2 

5 ɺʦʩʪʦʢ 3,67 31,0 - 1,96 2,54 51,6 

6 ʉʝʚʝʨʦ-ʟʘʧʘʜ 5,07 30,9 6,11 2,78 3,1 41,2 

 

ɺ ʞʠʣʦʡ ʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʣʦʨʠʜ-, ʩʫʣʴʬʘʪ- ʠ ʬʦʩʬʘʪ-ʘʥʠʦʥʦʚ ʧʨʝʚʳʰʘʝʪ 

ʬʦʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʚ 1,22-4,7 ʨʘʟ. ɺ ʧʨʦʙʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 100 ʤ ʦʪ 

ʢʦʪʝʣʴʥʦʡ ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʘ ʧʦ ʭʣʦʨʠʜ-ʠʦʥʫ ʚ 2,21-4,18 ʨʘʟ, ʧʦ ʩʫʣʴʬʘʪ-ʠʦʥʫ - ʚ 3,46-

5,4 ʨʘʟ, ʥʠʪʨʘʪ-ʠʦʥʫ - ʚ 1,24-1,69 ʨʘʟʘ, ʥʠʪʨʠʪ-ʠʦʥʫ ï 1,35-2,62 ʨʘʟʘ, ʬʦʩʬʘʪ-ʠʦʥʫ ï 

11,75-15,87 ʨʘʟ (ʚ ʞʠʣʦʡ ʟʦʥʝ ʚ 4,7 ʨʘʟ), ʧʦ ʬʪʦʨʠʜ-ʠʦʥʫ ʧʨʝʚʳʰʝʥʠʝ ʪʦʣʴʢʦ ʚ ʜʚʫʭ 

ʪʦʯʢʘʭ ʚ 1,4 ʠ 1,71 ʨʘʟʘ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʪʦʯʢʘʭ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʢʚʘʨʪʘʣʴʥʦʡ 

ʢʦʪʝʣʴʥʦʡ ʚʳʷʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʢʘʢ ʧʦ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʝ, ʪʘʢ ʠ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʘʪʠʦʥʦʚ ʠ ʘʥʠʦʥʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʥʥʳʡ ʦʙʲʝʢʪ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 53 ð 

 

 

 

ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. 

***  

1. ɻʆʉʊ 17.1.5.05-85 çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ɻʠʜʨʦʩʬʝʨʘ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜ, ʣʴʜʘ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚè.  

2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ çʆ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ 2019 

ʛʦʜʫè. 

3. ʇʅɼ ʌ 14.1:2:4.167-2000 çʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʘʪʠʦʥʦʚ ʢʘʣʠʷ, ʥʘʪʨʠʷ, ʣʠʪʠʷ, ʤʘʛʥʠʷ, ʢʘʣʴʮʠʷ, ʘʤʤʦʥʠʷ, 

ʩʪʨʦʥʮʠʷ, ʙʘʨʠʷ ʚ ʧʨʦʙʘʭ ʧʠʪʴʝʚʳʭ, ʧʨʠʨʦʜʥʳʭ, ʩʪʦʯʥʳʭ ʚʦʜ ʤʝʪʦʜʦʤ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴè.  

4. ʇʅɼ ʌ 14.1:2:4.157-99 çʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜ. ʄʝʪʦʜʠʢʘ ʚʳʧʦʣʥʝʥʠʷ 

ʠʟʤʝʨʝʥʠʡ ʤʘʩʩʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʭʣʦʨʠʜ-ʠʦʥʦʚ, ʥʠʪʨʠʪ-ʠʦʥʦʚ, ʩʫʣʴʬʘʪ-ʠʦʥʦʚ, ʥʠʪʨʘʪ-ʠʦʥʦʚ, 

ʬʪʦʨʠʜ-ʠʦʥʦʚ ʠ ʬʦʩʬʘʪ-ʠʦʥʦʚ ʚ ʧʨʦʙʘʭ ʧʨʠʨʦʜʥʳʭ, ʧʠʪʴʝʚʳʭ ʠ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʩʪʝʤʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ çʂʘʧʝʣʴè. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʦʩʝʤʝʥʝʥʥʳʭ ʤʘʪʦʢ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʦʡ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ, ʨʘʟʙʘʚʣʝʥʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʠ 

ʭʨʘʥʠʚʰʝʡʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 3 Áʉ ʚ ʪʝʯʝʥʠʠ 30 ʠ 60 ʩʫʪʦʢ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʮʝʥʠʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʩʝʤʷʧʨʠʝʤʥʠʢʝ ʤʘʪʦʢ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ, ʦʪʙʦʨ 

ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ, ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ, ʢʨʘʪʢʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʩʧʝʨʤʳ, ʢʘʯʝʩʪʚʦ ʩʧʝʨʤʳ. 

 

ʄʝʜʦʥʦʩʥʳʝ ʧʯʝʣʳ (ɸpis mellifera mellifera L.) ï ʥʘʩʝʢʦʤʳʝ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʝʡʰʠʤʠ ʦʧʳʣʠʪʝʣʷʤʠ ʠ ʠʛʨʘʶʪ ʦʛʨʦʤʥʫʶ ʨʦʣʴ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʯʝʣʦʚʝʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʠʟʦʰʣʠ ʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʧʯʝʣʠʥʳʭ 

ʩʝʤʝʡ. ʈʘʟʚʠʪʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʤʘʪʦʢ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʛʝʥʝʪʠʢʫ ʪʨʫʪʥʝʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʩʧʘʨʠʚʘʥʠʠ [6].  

ʈʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʧʦʚʳʩʠʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʯʝʣʦʚʦʜʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʜʦʥʦʩʥʳʭ ʧʯʝʣ. 

ʂʨʠʦʢʦʥʩʝʨʚʠʨʦʚʘʥʠʝ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʠʣʦ ʙʳ 

ʧʯʝʣʦʚʦʜʘʤ ʠ ʫʯʝʥʳʤ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ ʮʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, 

ʢʦʪʦʨʳʝ ʪʝʨʷʶʪʩʷ, ʩʫʜʷ ʧʦ ʪʨʝʚʦʞʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʤʝʨʪʥʦʩʪʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ [6].  

ʈʘʙʦʪʳ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʧʝʨʤʳ ʚʥʝ ʦʨʛʘʥʠʟʤʘ ʧʯʝʣʠʥʦʡ ʤʘʪʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ ʤʝʭʘʥʠʟʤ ʢʦʥʩʝʨʚʘʮʠʠ ʚ ʩʝʤʷʧʨʠʝʤʥʠʢʝ ʤʘʪʢʠ 

ʜʦ ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ [2].  

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʧʯʝʣʦʩʝʤʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʠʭ ʢʘʯʝʩʪʚʦ ʠ 

ʩʦʭʨʘʥʠʪʴ ʯʠʩʪʦʪʫ ʧʦʨʦʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʧʯʝʣʦʚʦʜʩʪʚʘ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʠʩʢʣʶʯʝʥʠʝ ʧʦʪʝʨʠ ʤʘʪʢʠ ʧʨʠ ʦʙʣʝʪʝ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʨʘʥʪʠʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʦʢ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʦʩʝʤʝʥʝʥʠʝ ʤʘʪʦʢ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʣʶʙʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ʟʘ ʩʯʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʩʧʝʨʤʳ ʪʨʫʪʥʷ [2].  

ʈʘʟʚʠʪʠʝ ʧʨʦʪʦʢʦʣʦʚ ʢʦʥʩʝʨʚʘʮʠʠ ʜʣʷ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʷʚʣʷʝʪʩʷ 

ʤʫʣʴʪʠʤʥʦʛʦʬʘʢʪʦʨʥʦʡ ʟʘʜʘʯʝʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ, 

ʩʢʦʨʦʩʪʠ ʟʘʤʦʨʘʞʠʚʘʥʠʷ/ʦʪʪʘʠʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʨʠʦʧʨʦʪʝʢʪʝʨʦʚ, ʘ 

ʪʘʢʞʝ ʩʦʩʪʘʚʦʚ ʵʢʩʪʝʥʜʝʨʦʚ [6].  

ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ, ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʣʠʰʴ 

ʟʘʤʝʜʣʷʶʪʩʷ. ʇʦʵʪʦʤʫ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʚʨʝʜʥʳʭ ʧʨʦʜʫʢʪʦʚ ʨʘʩʧʘʜʘ ʚ ʩʧʝʨʤʝ, 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʘʢʨʦʩʦʤʳ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʠ ʷʡʮʝʢʣʝʪʦʢ [11].  
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ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪ [1, 4, 6, 7, 8, 12] ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ 

ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʝʜʝʪʩʷ ʧʦʠʩʢ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʩʚʝʞʝʦʪʦʙʨʘʥʥʦʡ ʩʧʝʨʤʳ ʙʝʟ ʨʘʟʙʘʚʣʝʥʠʷ [8]. ɿʘʜʘʯʘ ʧʦ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʙʝʟ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ 

ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ.  

ʎʝʣʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʜʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʭʨʘʥʝʥʠʷ 

ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʠ 3 
Ǔ
ʉ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʚ ʦʜʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ï ʧʨʠ 3 
Ǔ
ʉ. ɼʣʷ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʚ ʥʝʨʘʟʙʘʚʣʝʥʥʦʤ ʚʠʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʧʠʣʝʥʦʚʳʝ ʩʦʣʦʤʠʥʢʠ ʜʣʷ ʢʨʠʦʭʨʘʥʝʥʠʷ L=100Ñ1,0 ʤʤ, 

d=2,5Ñ0,2 ʤʤ. ʂʘʯʝʩʪʚʦ ʩʧʝʨʤʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ - ʢʦʥʮʝʥʪʨʘʮʠʠ [5], 

ʧʦʜʚʠʞʥʦʩʪʠ [13] ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʝʪʦʜʦʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ [10]. ʇʨʠ ʦʮʝʥʢʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʤʝʪʦʜʦʤ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʧʨʠʤʝʥʷʣʠ ʬʣʶʦʨʦʭʨʦʤʳ Hoechst ʠ PI. ʈʘʙʦʯʠʝ 

ʨʘʩʪʚʦʨʳ ʬʣʶʦʨʦʭʨʦʤʦʚ ʛʦʪʦʚʠʣʠ ʚ ʪʨʠʩ ʙʫʬʝʨʝ pH 8,8 [13] c ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

Hoechst ï 5 ʤʢʛ/ʤʣ ʠ PI ï 10 ʤʢʛ/ʤʣ [10]. ʉʫʩʧʝʥʟʠʶ ʠʟ ʦʙʨʘʟʮʘ ʩʧʝʨʤʳ ʛʦʪʦʚʠʣʠ ʚ ʪʨʠʩ 

ʙʫʬʝʨʝ pH 8,8 ʚ ʩʦʦʪʥʦʰʝʥʠʝ 1:400. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤ 

ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 400Ĭ. ɺʩʝʛʦ ʧʦʜʩʯʠʪʳʚʘʣʠ 200 ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ɼʣʷ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʵʢʩʪʝʥʜʝʨʳ ï ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ Lonsa Insect-XPRESS
TM 
(ʜʘʣʝʝ L) (Sartorius Stedim, 

Belgium), Schneiders Drosophila Medium c L-ʛʣʫʪʘʤʠʥʦʤ (ʢʘʪ. ʥʦ. 217 200 24, Thermo 

Fisher, USA) (ʜʘʣʝʝ Sch), Grace
ô
s Insect Medium (2x) (ʢʘʪ. ʥʦ. 116 670 37, Thermo Fisher, 

USA) (ʜʘʣʝʝ G). ʉʚʝʞʝʦʪʦʙʨʘʥʥʫʶ ʩʧʝʨʤʫ ʜʦʟʘʤʠ ʧʦ 15 ʤʢʣ ʩʤʝʰʠʚʘʣʠ ʩ 

ʨʘʟʙʘʚʠʪʝʣʷʤʠ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1:1.  

ʇʦʜʛʦʪʦʚʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʟʙʘʚʣʝʥʥʦʡ ʩʧʝʨʤʳ ʟʘʢʣʘʜʳʚʘʣʠ ʥʘ ʭʨʘʥʝʥʠʝ ʧʦ 

ʤʝʪʦʜʠʢʝ [9] ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʝʢʣʷʥʥʳʝ ʢʘʧʠʣʣʷʨʳ L=75Ñ1,0 ʤʤ, d=1,8Ñ0,2 ʤʤ. ɿʘʪʝʤ, 

ʢʦʥʮʳ ʢʘʧʠʣʣʷʨʦʚ ʟʘʧʘʠʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ ʩʪʝʨʠʣʴʥʦʡ ʚʘʪʳ ʠ ʚʦʩʢʘ. 

ʊʘʢʞʝ ʠʩʧʳʪʘʥʠʶ ʧʦʜʚʝʨʛʘʣʩʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʡ ʛʝʣʴ ʄʝʪʨʦʛʠʣ ɼʝʥʪʘ 

(G.I.D.C. Industrial Area, India) (ʜʘʣʝʝ ʄɼ) ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʚʝʱʝʩʪʚʦʤ ʤʝʪʨʦʥʠʜʘʟʦʣ + 

ʭʣʦʨʛʝʢʩʠʜʠʥ. ʅʘ 50 ʤʤ ʩʦʣʦʤʠʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 17-20 ʤʛ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʛʦ 

ʩʨʝʜʩʪʚʘ. 

ɺ ʧʨʠʛʦʪʦʚʣʝʥʥʫʶ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʣʦʤʠʥʢʫ, ʩ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʦʪ ʩʪʘʥʢʘ ʧʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʦʩʝʤʝʥʝʥʠʶ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ ʚʚʦʜʠʣʠ 10 ʤʢʣ ʩʚʝʞʝʦʪʦʙʨʘʥʥʦʡ 

ʩʧʝʨʤʳ. ɼʘʣʴʥʝʡʰʫʶ ʢʦʥʩʝʨʚʘʮʠʶ ʦʙʨʘʟʮʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [12]. ʆʧʳʪʥʳʝ 

ʦʙʨʘʟʮʳ ʭʨʘʥʠʣʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʣʠ ʦʙʨʘʟʮʳ 

ʩʚʝʞʝʦʪʦʙʨʘʥʥʦʡ ʩʧʝʨʤʳ ʦʙʲʝʤʦʤ ʧʦ 10 ʤʢʣ ʙʝʟ ʨʘʟʙʘʚʣʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʭ ʩʨʝʜʩʪʚ. 

ʆʮʝʥʢʫ ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 30 ʠ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ, ʧʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʦʩʝʤʝʥʝʥʥʳʭ ʤʘʪʦʢ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

[7, 10].  

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʦʜʥʦʢʨʘʪʥʦ, 

ʦʙʲʝʤ ʚʚʦʜʠʤʦʡ ʩʧʝʨʤʳ ʩʦʩʪʘʚʠʣ 8-10 ʤʢʣ. ɼʣʷ ʦʩʝʤʝʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʝʧʣʦʜʥʳʭ 

ʤʘʪʦʢ ʚ ʚʦʟʨʘʩʪʝ 7-8 ʩʫʪʦʢ ʩ ʤʘʩʩʦʡ 199,7Ñ2,8 ʤʛ. ʏʝʨʝʟ 48 ʯʘʩʦʚ ʧʦʩʣʝ ʦʩʝʤʝʥʝʥʠʷ 

ʤʘʪʦʢ ʧʨʝʧʘʨʠʨʦʚʘʣʠ ʧʦʜ ʩʚʝʪʦʚʳʤ ʤʠʢʨʦʩʢʦʧʦʤ ʄɹʉ-10. ʉʝʤʷʧʨʠʝʤʥʠʢ ʦʩʚʦʙʦʞʜʘʣʠ 

ʦʪ ʪʢʘʥʠ ʠ ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʨʠʣʴʥʫʶ ʧʨʦʙʠʨʢʫ Eppendorf (1,5 ʤʣ), ʩʦʜʝʨʞʘʱʫʶ 500 ʤʢʣ 

ʪʨʠʩ ʙʫʬʝʨʘ pH 8,8. ʂʦʥʮʝʥʪʨʘʮʠʶ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ [5]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʇʦ ʠʩʪʝʯʝʥʠʶ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʟʘʣʦʞʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʩʧʝʨʤʳ, ʨʘʟʙʘʚʣʝʥʥʦʡ ʚ ʨʘʥʝʝ ʫʢʘʟʘʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ, ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʝ ʦʩʝʤʝʥʝʥʠʝ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ (ʪʘʙʣʠʮʘ 2, ʨʠʩʫʥʦʢ 1), ʘ ʪʘʢʞʝ 

ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʜʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʧʝʨʤʳ (ʪʘʙʣʠʮʘ 1). 

 



ð 56 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʊʘʙʣʠʮʘ 1. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʧʝʨʤʳ, ʨʘʟʙʘʚʣʝʥʥʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʩʣʝ 30 

ʠ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 Ǔʉ 

ʇʦʢʘʟʘʪʝʣʠ 
30 ʩʫʪʦʢ 60 ʩʫʪʦʢ 

L Sch G ʄɼ L Sch G 

ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, %, ʠʟ 

ʥʠʭ: 
100 100 100 100 100 100 100 

ʞʠʚʳʝ 73,50 68,1 70,8 73,9 68,1 64,0 82,0 

ʤʝʨʪʚʳʝ 26,6 31,9 29,2 26,1 31,9 36,0 18,0 

ʇʦʜʚʠʞʥʦʩʪʴ, ʙʘʣʣ 2 3 3 3 3 1 5 

ʀʟʤʝʥʝʥʠʷ ʬʦʨʤʳ 

ʛʦʣʦʚʦʢ     

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, %, ʠʟ 

ʥʠʭ: 

200 200 200 200 200 200 200 

ʥʦʨʤʘʣʴʥʳʝ 98,5 96,5 59,1 80,9 63,2 55,0 40,2 

ʜʝʬʦʨʤʘʮʠʠ 1,5 3,5 40,9 19,1 36,8 45,0 59,8 

 
ʅʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʛʦʣʦʚʦʢ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʘʙʣʶʜʘʣʦʩʴ, ʧʨʠ 

ʨʘʟʙʘʚʣʝʥʠʠ ʩʧʝʨʤʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Lonza Insect-XPRESS
TM
, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ 

ʨʘʟʙʘʚʣʝʥʠʠ ʩʧʝʨʤʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Grace
ô
s Insect Medium ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʫʚʝʣʠʯʠʣʩʷ ʥʘ 39,4 %.  
ʇʦʩʣʝ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 

Á
ʉ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʛʦʣʦʚʦʢ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʥʘʙʣʶʜʘʣʦʩʴ, ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʩʧʝʨʤʳ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Lonza 
Insect-XPRESS

TM,
 ʘ ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Grace

ô
s 

Insect Medium. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ, ʧʦʢʘʟʘʪʝʣʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʦʩʣʝ 30 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 
Á
ʉ ʧʦ ʢʘʞʜʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 70-74 %, ʪʝʤ ʚʨʝʤʝʥʝʤ, ʥʘʠʙʦʣʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ 
ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʣʝ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 

Á
ʉ ʥʘʙʣʶʜʘʣʩʷ ʚ ʦʙʨʘʟʮʝ ʩʧʝʨʤʳ 

ʨʘʟʙʘʚʣʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Grace
ô
s Insect Medium. 

ʊʘʙʣʠʮʘ 2. 
ʂʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʩʝʤʝʥʝʥʥʳʭ ʨʘʟʙʘʚʣʝʥʥʦʡ 
ʩʧʝʨʤʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʩʣʝ 30 ʠ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 

Ǔ
ʉ 

ʇʦʢʘʟʘʪʝʣʠ 

30 ʩʫʪʦʢ 60 ʩʫʪʦʢ 

ʂʦʥʪʨʦʣʴ 
L G Sch ʄɼ L Sch 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʝʤʝʥʝʥʥʳʭ ʤʘʪʦʢ, ʰʪ. 
11 9 9 8 6 5 5 

ɺʳʞʠʚʘʝʤʦʩʪʴ, % 54,5 77,8 66,7 75 66,7 60 80 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʪʦʢ ʩ 

ʩʝʤʷʧʨʠʝʤʥʠʢʦʤ ʩʦ 

ʩʧʝʨʤʦʡ, ʰʪ. (%) 

11 

(100) 
9 (100) 6 (66,7) 0 (0) 0 (0) 0 (0) 5 (100) 

ʂʦʣʠʯʝʩʪʚʦ ʤʘʪʦʢ ʩ 

ʧʫʩʪʳʤ 

ʩʝʤʷʧʨʠʝʤʥʠʢʦʤ, ʰʪ. 

(%) 

0 (0) 0 (0) 3 (33,3) 8 (100) 6 (100) 5 (100) 0 (0) 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʩʝʤʷʧʨʠʝʤʥʠʢʝ ʤʘʪʦʢ, ʤʣʥ/ʤʢʣ, 

Lim 

0,07 

ï 

0,73 

0,17 

ï 

0,45 

0 

ï 

0,11 

0 0 0 

0,04 

ï 

2,78 

ʄÑm 

0,32 

Ñ 

0,07 

0,35 

Ñ 

0,03 

0,04 

Ñ 

0,01 

0 0 0 

1,2 

Ñ 

0,55 

td *1,6 *1,5 *2,1 0 0 0 ï 

ʇʨʠʤʝʯʘʥʠʝ ï ʜʦʩʪʦʚʝʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ 

ʩʝʤʷʧʨʠʝʤʥʠʢʝ ʤʘʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʨʦʣʷ *ï ʧʨʠ ʨ < 0,05.  



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 57 ð 

 

 

 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ ʩʧʝʨʤʦʡ 
ʧʦʩʣʝ 30 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 

Ǔ
ʉ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʚʝʞʝʦʪʦʙʨʘʥʥʫʶ ʩʧʝʨʤʫ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ ʚʠʜʝ ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʧʨʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 
ʫʩʣʦʚʠʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ Lonza Insect-XPRESS

TM
 ʠ Grace

ô
s Insect 

Medium. ʇʨʠ ʦʩʝʤʝʥʝʥʠʠ ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ ʩʧʝʨʤʦʡ ʧʦʩʣʝ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 
Ǔ
ʉ 

ʨʘʟʙʘʚʣʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ Lonza Insect-XPRESS
TM 
ʠ Schneiders Drosophila 

Medium c L-ʛʣʫʪʘʤʠʥʦʤ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʩʝʤʷʧʨʠʝʤʥʠʢʝ ʤʘʪʦʢ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 
ʆʪʩʫʪʩʪʚʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʤʫ ʦʩʝʤʝʥʝʥʠʶ 

ʧʯʝʣʠʥʳʭ ʤʘʪʦʢ ʩʧʝʨʤʦʡ ʧʦʩʣʝ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 
Ǔ
ʉ   ʨʘʟʙʘʚʣʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʦʡ Grace
ô
s Insect Medium ʩʚʷʟʘʥʦ ʩ ʧʦʟʜʥʠʤʠ ʩʨʦʢʘʤʠ ʟʘʢʣʘʜʳʚʘʥʠʷ ʦʙʨʘʟʮʦʚ 

(ʩʝʨʝʜʠʥʘ ʘʚʛʫʩʪʘ), ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʩʝʤʴʠ-ʚʦʩʧʠʪʘʪʝʣʴʥʠʮʳ ʧʨʝʢʨʘʪʠʣʠ ʧʨʠʝʤ ʩʫʪʦʯʥʳʭ 
ʣʠʯʠʥʦʢ ʥʘ ʚʦʩʧʠʪʘʥʠʝ.  

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʝʤʝʥʝʥʠʷ ʤʘʪʦʢ 
ʥʝʨʘʟʙʘʚʣʝʥʥʦʡ ʩʧʝʨʤʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʛʝʣʷ ʄʝʪʨʦʛʠʣ ɼʝʥʪʘ 
ʧʦʩʣʝ 30 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 

Ǔ
ʉ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʛʝʣʷ ʧʦʩʣʝ 60 ʩʫʪʦʢ ʭʨʘʥʝʥʠʷ ʧʨʠ 3 
Ǔ
ʉ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ ʧʠʪʘʪʝʣʴʥʳʝ 
ʩʨʝʜʳ: Lonza Insect-XPRESS

TM
, Schneiders Drosophila Medium c L-ʛʣʫʪʘʤʠʥʦʤ, Grace

ô
s 

Insect Medium ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʜʝʬʦʨʤʘʮʠʶ ʛʦʣʦʚʦʢ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʢʘʢ ʚ 
ʩʚʝʞʝʦʪʦʙʨʘʥʥʦʤ ʚʠʜʝ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ. 

ʉʚʝʞʝʦʪʦʙʨʘʥʥʘʷ ʩʧʝʨʤʘ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ ʚʠʜʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 30 ʩʫʪʦʢ 
ʧʨʠ 3 

Ǔ
ʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ Lonza Insect-XPRESS

TM
 ʠ Grace

ô
s Insect 

Medium, ʜʘʥʥʳʝ ʥʝʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ < 0,05. 

***  

1. ɹʦʨʦʜʘʯʝʚ ɸ. ɺ. ʉʦʭʨʘʥʝʥʠʝ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʙʘʚʠʪʝʣʷʭ / ɸ. ɺ. 
ɹʦʨʦʜʘʯʝʚ, ɺ. ʊ. ɹʦʨʦʜʘʯʝʚʘ // ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ. ɺʳʧ. 2, ʈʷʟʘʥʴ: ʅʀʀ ʧʯʝʣʦʚʦʜʩʪʚʘ. ï 
1977. ï 163 ʩ.  

2. ɻʫʣʦʚ ɸ. ʅ. ʇʝʨʩʧʝʢʪʠʚʳ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʤʝʜʦʥʦʩʥʦʡ ʧʯʝʣʳ / ɸ. ʅ. 
ɻʫʣʦʚ, ɽ. ʆ. ʃʘʨʴʢʠʥʘ // ɻʝʥʝʪʠʢʘ ʠ ʨʘʟʚʝʜʝʥʠʝ ʞʠʚʦʪʥʳʭ. ï 2018. ï ˉ 4. ï ʩ. 61-66.  

3. ʃʘʟʘʨʝʚʘ ʃ. ʅ. ɺʣʠʷʥʠʝ ʙʠʦʜʦʙʘʚʦʢ ʥʘ ʭʨʘʥʝʥʠʝ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 
ʪʝʤʧʝʨʘʪʫʨʘʭ / ʃ. ʅ. ʃʘʟʘʨʝʚʘ // ʉʙʦʨʥʠʢ ʅʀʀʈ ʧʦ ʧʯʝʣʦʚʦʜʩʪʚʫ. ï ʂʠʨʦʚ: ʅʀʀʉʍ ʉʝʚʝʨʦ-
ʚʦʩʪʦʢʘ. ï 2014. ï 276 ʩ.   

4. ʃʘʨʴʢʠʥʘ ɽ. ʆ., ɻʘʣʠʮʢʘʷ ɼ. ɺ., ɻʫʣʦʚ ɸ. ʅ. ʂʨʘʪʢʦʩʨʦʯʥʦʝ ʭʨʘʥʝʥʠʝ ʩʧʝʨʤʳ ʪʨʫʪʥʝʡ ʤʝʜʦʥʦʩʥʦʡ 
ʧʯʝʣʳ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʜʣʷ ʥʘʩʝʢʦʤʳʭ // ɺʝʩʪʥʠʢ ʘʛʨʘʨʥʦʡ ʥʘʫʢʠ ï 2020. ˉ2(83). ï ʩ. 165-
171. DOI:10.17238/issn2587-666X.2020.2.165.  

5. ʄʠʪʨʦʰʠʥʘ ɽ. ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʢʫʣʴʪʫʨ: ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ 
ʧʦʩʦʙʠʝ / ɽ. ɺ. ʄʠʪʨʦʰʠʥʘ, ʊ. ɸ. ʄʠʱʝʥʢʦ, ʄ. ɺ. ɺʝʜʫʥʦʚʘ // ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ: ʅʠʞʝʛʦʨʦʜʩʢʠʡ 
ʛʦʩʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ. ʀ. ʃʦʙʘʯʝʚʩʢʦʛʦ, 2015. ï 21 ʩ.  

6. Alcay S. Effects of Various ʩryoprotective Agents on Post ï Thaw Drone semen Quality / S. Alcay, B. 
Ustuner, I.Cakmak, S.Cakmak, Z. Nur //  Kafkas Univ Vet Fak Derg. ï 2014. ï doi: 
10.9775/kvfd.2014.11515.  

7. Collins A. M. Survival of honey bee (Hymenoptera: Apidae) spermatozoa stored at above freezing 
temperatures / A. M. Collins // Journal of Economic Entomology. ï 2000a. ï Vol. 93 (3). ï P. 568ï571.  

8. Hopkins B. K. Gel-coated tubes extends above-freezing storage of honey bee ( Apis mellifera) semen to 
439 days with production of fertilized offspring / B. K. Hopkins, S. W. Cobey, C. Herr, W. S. Sheppard // 
Reproduction, Fertility and Development. ï 2017. ï Vol. 29(10). ï P. 1944-1949.  

9. Hopkins B. K. Sequential generations of honey bee ( Apis mellifera) queens produced using 
cryopreserved semen / B. K. Hopkins, C. Herr, W. S. Sheppard // Reproduction, Fertility and 
Development. ï 2012. ï Vol. 24. ï P. 1079-1083.  

10. Locke S. J. A supravital staining technique for honey bee spermatozoa / S. J. Locke, Y. S. Peng, N. L. 
Cross // Physiological Entomology. ï 1990. ï Vol. 15. ï P. 187-192.  

11. Nur Z. Effects of different cryoprotective agents on ram sperm morphology and DNA integrity / Z. Nur, 
B. Zik, B. Ustuner, H. Sagirkaya, C.G. Ozguden // Theriogenology. ï 2009. ï doi: 
10.1016/j.theriogenology.2009.12.007.  

12. Paillard M. Preservation of Honey bee (Apis mellifera L.) Semen / M. Paillard // Universitet Laval. 
Quebec, Canada ï 2016. ï 79 p.  

13. Rhodes J. W. Semen production in drone honeybees. RIRDC Pub. / J. W. Rhodes // 2008, No. 08/130. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] https: // rirds. Infoservices. com. au / downloads / 08-130. 



ð 58 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

Nazaryan A.O., Molchanov G.D., Kudryakova G.Kh., Danelyan V.Yu. 

Environmental aspects of genetic engineering 

FSEI HPE çMoscow State University of Food Productionè(MGUPP) 

(Russia, Moscow) 

doi: 10.18411/sr-10-02-2021-14 

idsp: sciencerussia-10-02-2021-14 

 

Abstract 

The literature analysis on the issue of transgenic modification of plants, animals and 

microorganisms was carried out, which shows the advantages and disadvantages of genetic 

engineering on the ecosystem. The article contains information about the historical aspects of 

the origin of genetic engineering, the difference between traditional breeding and genetic 

engineering is also considered. Much attention is paid to the safety of products containing 

genetically modified ingredients, as well as the rational use of Bt crops. 

Key words: Genetically modified organisms. Genetically modified sources. 

 

To solve modern problems of providing humanity with food is used a wide range of 

technical and technological means based on the results of scientific achievements. One of the 

most perspective ways to increase food resources is the use of modern biotechnology and 

genetic engineering methods, which make it possible to pointwise change the genome of an 

organism to obtain the desired properties. This primarily applies to crop production and the 

creation of genetically engineered modified (GM) plants with increased productivity, 

prolonged shelf life, and stability to various natural and anthropogenic factors. 

Genetically modified organisms (GMOs) are organisms whose genetic material has 

been altered using genetic engineering methods, which include the synthesis of genes outside 

the body, the isolation of individual genes or hereditary structures from cells, copying and 

reproduction of isolated genes or genetic structures, the connection of different genomes into 

one cell [1]. 

For a long period of time, genetic engineering has developed rapidly. Plant breeders 

artificially altered the number of plant chromosomes, induced mutations with chemicals and 

radiation, and used tissue and embryo culture to regenerate offspring from crosses between 

closely related species. 

The main task of genetic engineering is in vitro (outside a living organism) 

construction of new functionally active genetic structures (recombinant DNA) and the 

creation of organisms with new properties. The use of genetic engineering makes it possible 

to obtain strains of bacterial yeast, animal cell cultures producing biologically active human 

proteins, as well as transgenic animals and plants containing and producing foreign genetic 

information. 

In 1983, scientists, studying soil bacteria that form growths on the trunks of trees and 

shrubs, found that it transfers a fragment of its own DNA into the nucleus of a plant cell, 

where it is integrated into the chromosome and is recognized as its own. The first, as a result 

of artificial manipulation of genes, turned out to be tobacco, invulnerable to pests, then a 

genetically modified tomato (in 1994 by Monsanto), then corn, soybeans, rapeseed, 

cucumber, potatoes, beets, apples and much more. 

It was found that some bacteria have the ability to transfer new DNA sequences to 

bacteria of other species and genus. Thus, there is a possibility that genetic exchange can 

occur both between closely related plants and between microorganisms [2]. 

Now it is routine work to isolate and assemble genes into one structure, transfer them 

to the necessary organism. This is the same selection, only more progressive and more 

jewelry. Scientists have learned how to make the gene work in the right organs and tissues 

(roots, tubers, leaves, grains) and at the right time (in daylight); and a new transgenic variety 

can be obtained in 4-5 years, while breeding a new plant variety using the classical method 
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(changing a wide group of genes using crossing, radiation or chemicals, hoping for random 

combinations of traits in the offspring and selection of plants with the necessary properties) 

takes more than 10 years (pic. 1). 

 

 
Pic. 1. Difference between conventional breeding and genetic engineering 

 

Genetic engineering or recombinant DNA (r-DNA) technology offers many 

opportunities to improve agriculture and public health. This technology goes beyond classical 

plant and animal breeding, allowing for the rapid transfer of genetic traits between widely 

different organisms. Potential benefits include higher yields and increased nutritional value of 

crops, reduced use of pesticides and fertilizers, and improved control of soil and water 

pollutants. 

In recent years, the issue of products, genetically modified ingredients has been 

increasingly raised. Along with useful traits, plants, for example, can acquire harmful 

properties (allergic, toxic, carcinogenic effects of a foreign protein). Besides, there is an 

accumulation of herbicides and their metabolites in varieties resistant to them. It is impossible 

to exclude the possibility of horizontal transfer of transgenic constructs, primarily in the 

genome of bacteria symbiotic for humans and animals, and, as a consequence, the spread of 

antibiotic resistance properties. 

The established food safety of transgenic plants is a guarantee of consumer confidence 

in their harmlessness to health. In various countries, at the legislative level, a regulatory and 

methodological framework has been developed for assessing food safety and the possibility of 

selling products from genetically modified sources for food purposes. 

Genetic engineering capabilities allow the creation of genetically modified food 

sources. Plants, animals, microorganisms obtained by means of genetically engineered 

biotechnology are called genetically modified, and the products of their processing are called 

transgenic food products, or genetically modified sources (GMOs) [3]. 

The first GMI, a shelf-stable Flavr Savr tomato (Calgene Inc., USA), appeared on the 

US food market in 1994 after 10 years of preliminary testing. In subsequent years, the number 

of GMI approved for use in the USA, Canada, Japan and the countries of the European Union 
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increased significantly: these are corn, potatoes, soybeans, pumpkin, sugar beet, papaya. In 

1999, the first genetically modified soybean line 40-3-2 ("Monsanto Co", USA) was 

registered in Russia. At the moment, hundreds of GMIs have been created and approved for 

use in human nutrition, the number of which continues to increase. 

As a result of transgenic modification, plants become resistant to herbicides, 

insecticides, viruses, acquire new consumer properties (for example, an orange with an apple 

peel). At the same time, the amount of pesticides used decreases, their residual content in 

products decreases, the time of technological operations during processing decreases, losses 

decrease, product quality increases, money and material resources are saved. 

More than 150 types of GMO are produced in the USA. The most widespread is soy, 

which is used in the production of more than 3000 food products: soups, baby cereals, potato 

chips, margarines, salad sauces, canned fish, etc. Cottonseed and rapeseed oils are made from 

GMI cotton, rapeseed, French fries are made from GMI potatoes, ketchup is made from slow 

ripening tomatoes, etc. 

Transgenic products that do not differ in composition and properties from traditional 

analogue products and do not contain DNA and protein are allowed to be used without 

conducting studies of their safety as GMI sources. They belong to the first class of safety and 

are considered harmless to the health of consumers. These products include: food and 

flavoring additives, refined oils, modified starches, maltodextrin, glucose syrups, dextrose and 

others. 

New technologies for the production of transgenic farm animals and poultry, aimed at 

increasing the productivity and optimization of individual parts and tissues of the carcass 

(carcasses), which has a positive effect on the quality and physical-chemical parameters of 

meat, its manufacturability and industrial suitability. 

The possibilities of genetic engineering make it possible to change the structure and 

color of muscle tissue, its pH, hardness, water-holding capacity, the degree and nature of fat 

content (marbling), as well as the consistency, taste and aroma properties of meat after 

technological processing. In addition, with the help of genetic engineering, it is possible to 

increase the adaptability of animals and birds to harmful environmental factors, to obtain 

resistance to diseases, and to directly change hereditary signs. 

Based on the above, it should be noted that an increase and improvement in the quality 

of products of animal origin (meat, wool and milk) may be the result of genetic engineering. 

In the field of genetic engineering of microorganisms, most of the research is aimed at 

selecting producers of enzymes, vitamins, antibiotics, organic acids and other useful 

substances. 

Known enzymes obtained with the help of genetically modified bacteria, which are 

used in baking bread (the flour is clarified, and the bread becomes more fluffy). In Germany, 

transgenic pectinases have been obtained for the production of juices and wine, and it has 

been shown that these pectinases are absent in finished products. 

In many countries, for example, the countries of the European Union, Australia, New 

Zealand and others, registration of products obtained using such ñnon-traditionalò enzymes is 

mandatory [4]. 

The creation of genetically modified plants that can withstand harsh temperatures, low 

light, and at the same time that are filled with all the necessary nutrients that humans and 

animals need to survive, allows farmers to expand agriculture outside traditional areas and use 

vacant land for other purposes, while this, increasing the productivity of crops. So, for 

example, humanity has the opportunity to re-green the desert. 

However, the introduction of GM plants into the environment can have devastating 

consequences for biodiversity. Some birds, insects or animals depend on crops for their 

survival, but may be unable to feed on crops due to the introduction of genes into these 

varieties. This can somehow affect the food chain and the relationship between predator and 

prey. For example, the effect of Bt corn pollen on no-purpose lepidoptera species. Many Bt 
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crops evolve the toxin from their roots into the soil. These toxins are sometimes very harmful 

and affect the soil ecosystem [5]. 

Genetic engineering technology has exceptional prospects for improving agricultural 

production and maintaining its ecological purity. The commercialization of transgenic plants 

is likely to expand in the future and to include a much greater variety of plants and signs than 

it currently does. These include plants with increased stress resistance; changes to improve 

post-harvest handling, such as lower lignin in trees; altered food quality, new foods and 

increased nutrient content for human consumption. The new plant species will include 

grasses, grazing and woody species, and aquatic plants. Along with the potential benefits to 

agriculture, there are some risks. The public must be educated about the risks and benefits of 

genetic engineering that to decide whether to use modified products or not. In addition, it is 

very important that all genetically modified foods are clearly marked as to which genes were 

introduced. Genetic engineering researches should be carried out slowly and only in 

accordance with the norms of environmental and professional ethics. The precautionary 

principle should be applied, and GMOs should not be produced, sold or consumed until the 

consequences are fully known. 

***  

1. Trade magazine "PRODUCT.BY" [Electronic resource]: Article. URL: 

https://produkt.by/story/geneticheski-modificirovannye-ingredienty-v-pishchevoy-promyshlennosti-i-

syre-svoystva-ocenka  

2. Genetically modified sources of food raw materials [Electronic resource]: Abstracts. URL: 

https://www.stud24.ru/chemistry/geneticheski-modificirovannye-istochniki-prodovolstvennogo-

syrya/54153-184835-page1.html  

3. Meenakshi Raina, Pankaj Pandotra, R.K. Salgotra, Sajad Ali, Zahoor A. Mir, Javaid Akhter Bhat, Ajaz 

Ali, Anshika Tyagi, and Deepali Upadhahy / Genetic Engineering and Environmental Risk // book 

Modern Age Environmental Problems and their Remediation. 2017. Pp. 69-82. 

4. Tsekos, C. and Bissa, M./Two Important Issues in Environmental Ethics: Cloning and Genetic 

Engineering // Voice of the Publisher. 2017. Vol.3 # 3, 34-41. 

5. Medicus [Electronic resource]: Article. URL: http://www.medicus.ru/dietology/patient/istoriya-

sozdaniya-geneticheski-modificirovannyh-organizmov-i-produktov-31004.phtml 

  



ð 62 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʈɸɿɼɽʃ IV. ʕʅɽʈɻɽʊʀʂɸ 

 

ʂʫʟʠʥʘ ɽ.ʉ. 

ʇʫʪʠ ʧʦʚʳʰʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ 

ʈʦʩʩʠʡʩʢʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ 
(ʈʦʩʩʠʷ, ʄʦʩʢʚʘ) 

doi: 10.18411/sr-10-02-2021-15 
idsp: sciencerussia-10-02-2021-15 

 

ɸʥʥʦʪʘʮʠʷ 
ʆʮʝʥʝʥʦ ʩʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʚʢʣʶʯʘʷ 

ʥʝʨʘʩʧʨʝʜʝʣʸʥʥʳʡ ʬʦʥʜ ʥʝʜʨ. ʇʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʙʘʟʝ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʤʝʣʢʠʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʙʦʩʥʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ 
ʩʪʘʥʦʚʣʝʥʠʷ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʥʘ 
ʨʘʟʚʠʪʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʳʨʴʝʚʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 
ʦʩʚʦʝʥʠʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 
ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ ʩʳʨʴʝʚʳʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ 
ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʚ ʨʝʛʠʦʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʘʷ ʙʘʟʘ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, 
ʤʝʣʢʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʘʣʦʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʤʘʣʘʷ ʵʥʝʨʛʝʪʠʢʘ. 

 

Abstract 
The state of the mineral resource base of hydrocarbon raw materials, including the 

unallocated subsoil fund, has been assessed. The estimates of the commercial efficiency of the 
development of hydrocarbon deposits on the basis of unclaimed small hydrocarbon deposits 
are given. The main economic prerequisites for the formation of small business in subsoil use, 
aimed at the development of rational subsoil use and resource conservation, as well as the 
socio-economic development of the raw material regions of Russia, have been substantiated. 
The considered directions for the development of unclaimed hydrocarbon deposits can be 
recommended for use in the raw material constituent entities of the Russian Federation for 
projects for the development of small-scale energy and small business in subsoil use in the 
regions. 

Key words: mineral resource base, rational subsoil use, small hydrocarbon deposits, 
small business, small energy. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʘʢ ʚ ʤʠʨʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʦʱʝʥʠʝ ʠ 

ʫʭʫʜʰʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ (ʄʉɹ) ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʨʝʩʫʨʩʦʚ (ʊʕʈ). ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʚʠʪʠʝ ʄʉɹ ʩʪʨʘʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 
ʧʨʦʩʪʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ: ʧʨʠʨʦʩʪ ʟʘʧʘʩʦʚ ʥʝʬʪʠ, ʢʦʥʜʝʥʩʘʪʘ ʠ ʩʚʦʙʦʜʥʦʛʦ 
ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤ (ʥʘ 0,4 -1,2 %) 
ʨʦʩʪʝ ʠʭ ʜʦʣʠ ʚ ʨʘʩʧʨʝʜʝʣʸʥʥʦʤ ʬʦʥʜʝ ʥʝʜʨ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1. 
ʉʦʩʪʦʷʥʠʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ɿʘʧʘʩʳ ʠ ʨʝʩʫʨʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʇʝʨʠʦʜ (ʛʦʜ) ʊʝʥʜʝʥʮʠʷ 

ʠʟʤʝʥʝʥʠʷ 

(2019/2016), +,-

,(%) 
2016 2017 2018 2019 

ɿʘʧʘʩʳ ʢʘʪʝʛʦʨʠʡ  

ɸ+ɺ+ʉ1 

ʅʝʬʪʴ, ʤʣʥ. ʪ 

ʂʦʥʜʝʥʩʘʪ, ʤʣʥ.ʪ 

 

18435,4 

2314,2 

 

18488,9 

2310,1 

 

18496,6 

2353,3 

 

18609,5 

2371,3 

 

174,1 (100,9) 

57,1 (102,5) 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 63 ð 

 

 

 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ, ʪʨʣ. ʤ3 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ, ʪʨʣ. ʤ3 

50,7 

1418,2 

50,5 

1411,2 

49,5 

1463,0 

49,3 

1508,7 

-1,4 (97,2) 

90,5 (106,4) 

ɼʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ  

ʬʦʥʜʘ ʥʝʜʨ, % 

ʅʝʬʪʴ 

ʂʦʥʜʝʥʩʘʪ 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ 

 

 

96,2 

97,7 

96,3 

94,6 

 

 

96,5 

98,2 

96,8 

94,9 

 

 

96,2 

98,4 

97,4 

95,0 

 

 

96,6 

98,6 

97,5 

95,1 

 

 

(0,4) 

(0,9)  

(1,2) 

(0,5 0 

ɺ2 + ʉ2 

ʅʝʬʪʴ, ʤʣʥ. ʪ 

ʂʦʥʜʝʥʩʘʪ, ʤʣʥ.ʪ 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ, ʪʨʣ. ʤ3 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ, ʪʨʣ. ʤ3 

 

11221,8 

1270,1 

19,3 

1483,2 

 

11187,1 

1228,4 

18,7 

1491,2 

 

11326,0 

1695,9 

23,8 

1501,1 

 

11240,2 

1696,0 

23,7 

1474,6 

 

18,4 (100,2) 

425,9 (133,5) 

4,5 (133,5) 

- 8,6 (99,6) 

ɼʦʣʷ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ  

ʬʦʥʜʘ ʥʝʜʨ, % 

ʅʝʬʪʴ 

ʂʦʥʜʝʥʩʘʪ 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ  

 

 

90,0 

94,7 

92,9 

90,9 

 

 

91,2 

94,9 

94,9 

92,0 

 

 

94,1 

94,6 

95,0 

92,2 

 

 

92,2 

94,0 

93,6 

92,0 

 

 

(2,2) 

(- 0,7) 

(0,7) 

(1,1) 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [1,2,3] 

 

ʇʨʠ ʵʪʦʤ ʧʦ ʚʩʝʤ ʚʠʜʘʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪ ʦʙʲʸʤʦʚ 

ʜʦʙʳʯʠ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2. 

ɼʦʙʳʯʘ ʊʕʈ 

ɼʦʙʳʯʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʇʝʨʠʦʜ (ʛʦʜ) ʊʝʥʜʝʥʮʠʷ 

ʠʟʤʝʥʝʥʠʷ 

(2019/2016), % 
2016 2017 2018 2019 

ʅʝʬʪʴ, ʤʣʥ. ʪ 508,7 513,0 512,9 520,1 100,8 

ʂʦʥʜʝʥʩʘʪ, ʤʣʥ.ʪ 25,3 27,5 27,4 34,5 108,3 

ʉʚʦʙʦʜʥʳʡ ʛʘʟ, ʪʨʣ. ʤ3 592,6 595,4 645,1 727,9 108,9 

ʈʘʩʪʚʦʨʝʥʥʳʡ ʛʘʟ, ʪʨʣ. 

ʤ
3
 

44,7 47,2 46,7 47,3 105,8 

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ [1,2,3] 
 
ʉʢʣʘʜʳʚʘʶʱʘʷʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʫʢʪʫʨʘ ʟʘʧʘʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʚʠʜʦʚ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʜʝʬʠʮʠʪʥʳʭ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʫʩʣʦʚʠʷ 
ʨʘʟʚʠʪʠʷ ʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ 
ʧʦʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʬʦʥʜʝ ʥʝʜʨ ʥʘʤʝʪʠʣʩʷ 
ʨʦʩʪ ʯʠʩʣʘ ʫʯʘʩʪʢʦʚ ʥʝʜʨ, ʚʢʣʶʯʘʶʱʠʭ ʪʨʫʜʥʦʠʟʚʣʝʢʘʝʤʳʝ ʠ ʥʝʨʝʥʪʘʙʝʣʴʥʳʝ ʟʘʧʘʩʳ 
ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʆʪʨʘʙʘʪʳʚʘʝʤʳʝ ʛʘʟʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʩʸ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ 
ʩʦʜʝʨʞʘʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʥʠʟʢʦʥʘʧʦʨʥʳʡ ʛʘʟ. ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ 
ʥʝʜʨ ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʚʳʚʦʜʫ ʠʟ 
ʦʙʦʨʦʪʘ ʢʘʢ ʥʝ ʧʨʠʥʦʩʷʱʠʭ ʞʝʣʘʝʤʫʶ ʥʦʨʤʫ ʧʨʠʙʳʣʠ ʜʣʷ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. 

ɺ ʥʝʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʬʦʥʜʝ ʥʝʜʨ ʯʠʩʣʦ ʥʝʚʦʩʪʨʝʙʫʝʤʳʭ ʫʯʘʩʪʢʦʚ ʥʝʜʨ, 
ʩʦʜʝʨʞʘʱʠʭ ʦʯʝʥʴ ʤʝʣʢʠʝ ʠ ʤʝʣʢʠʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ 
ʩʦʩʪʘʚʣʷʝʪ ʩʚʳʰʝ 1100 ʝʜʠʥʠʮ [4]. ɺ 2017 ï 2019 ʛʛ. ʙʳʣʦ ʦʪʢʨʳʪʦ 111 ʤʝʩʪʦʨʦʞʜʝʥʠʡ 
ʥʝʬʪʠ, ʠʭ ʥʠʭ: ʦʯʝʥʴ ʤʝʣʢʠʭ ʠ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï 90, ʩʨʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 18, 
ʢʨʫʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʰʝʣʴʬʝ ï 3, ʘ ʪʘʢʞʝ 18 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ, ʠʭ 
ʥʠʭ: ʦʯʝʥʴ ʤʝʣʢʠʭ ʠ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ï 10, ʩʨʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 3, ʢʨʫʧʥʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʰʝʣʴʬʝ ï 2 [3]. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ 
ʙʦʣʴʰʠʥʩʪʚʦ ʦʯʝʥʴ ʤʝʣʢʠʭ ʠ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʶʪʩʷ 
ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʅʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʥʝʜʨ, 
ʩʦʜʝʨʞʘʱʠʭ ʦʯʝʥʴ ʤʝʣʢʠʝ, ʤʝʣʢʠʝ ʠ ʯʘʩʪʴ ʩʨʝʜʥʠʭ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʩ ʦʙʲʸʤʘʤʠ 
ʟʘʧʘʩʦʚ ʜʦ 10 ʤʣʥ. ʪ ʥʝʬʪʠ ʠʣʠ ʤʣʨʜ. ʢʫʙ ʤ ʛʘʟʘ), ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ: 



ð 64 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
1) ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ ʫʜʘʣʝʥʥʦʩʪʴʶ ʦʪ ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 
ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʠ, ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʘ ʪʘʢʞʝ ʥʘʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ; 

2) ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ ʠʭ ʦʩʚʦʝʥʠʷ ʠʟ-ʟʘ ʚʳʩʦʢʠʭ ʟʘʪʨʘʪ ʚ ʩʦʟʜʘʥʠʝ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

3) ʩʣʦʞʥʦʩʪʷʤʠ ʧʦ ʧʦʣʫʯʝʥʠʶ ʧʨʘʚ ʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʘʤʠ ʥʝʜʨ; 
4) ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʪʩʫʪʩʪʚʠʝʤ ʣʴʛʦʪ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʳʩʦʢʦ ʨʠʩʢʦʚʳʭ 
ʦʙʲʝʢʪʦʚ.  

ʋʧʦʨʷʜʦʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʨʝʩʫʨʩʦʚ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʠʩʪʝʤʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʫ 
ʢʦʪʦʨʦʡ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʦʞʝʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʠʤʫʣʳ ʝʸ ʨʘʟʚʠʪʠʷ [4,5]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠ ʚ ʛʘʟʦʜʦʙʳʯʝ, ʛʜʝ ʦʢʦʣʦ 85% ʥʦʚʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ ʦʪʥʦʩʷʪʩʷ ʢ ʦʯʝʥʴ ʤʝʣʢʠʤ ʠ ʤʝʣʢʠʤ [4]. ʇʦʵʪʦʤʫ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ 
ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʛʘʟʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 
ʜʦʙʳʯʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ʛʘʟʦʥʘʢʦʧʣʝʥʠʷ 
[9,10]. ʉʫʤʤʘʨʥʳʝ ʟʘʧʘʩʳ ʛʘʟʘ ʚ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʚ ʟʦʥʘʭ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʤʦʛʫʪ 
ʦʙʝʩʧʝʯʠʪʴ ʛʦʜʦʚʫʶ ʜʦʙʳʯʫ ʜʦ 14 ʤʣʨʜ. ʤ3. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʛʘʟʘ, ʪʘʢʠʤ 
ʢʘʢ ʤʝʪʘʥ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʚ ʩʣʘʙʦ ʛʘʟʠʬʠʮʠʨʦʚʘʥʥʳʭ 
ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ [11]. ɻʘʟ ʤʝʪʘʥʦʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ 
ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʇɻ ʠ (ʠʣʠ) ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʆʧʳʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 
ʨʘʩʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʊʘʣʜʠʥʩʢʦʛʦ ʤʝʪʘʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʂʝʤʝʨʦʚʩʢʦʡ 
ʦʙʣʘʩʪʠ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʨʦʤʳʩʝʣ ʧʦ ʝʛʦ ʧʨʦʙʥʦʡ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʞʝ ʧʦʜʢʣʶʯʝʥ ʢ ʵʥʝʨʛʦʩʠʩʪʝʤʝ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʮʝʥʢʘ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʜʚʫʭ ʦʙʦʩʦʙʣʝʥʥʳʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ï 
ʜʦʙʳʯʠ ʛʘʟʘ (ʩ ʫʯʝʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʚʩʝʛʦ ʦʙʲʝʤʘ ʜʦʙʳʚʘʝʤʦʛʦ ʛʘʟʘ ʟʘ ʚʳʯʝʪʦʤ 
ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʥʫʞʜʳ ʧʨʦʤʳʩʣʘ), ʘ 
ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʥʘ ʛʘʟʦʧʦʨʰʥʝʚʳʭ 
ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ɻʇʕʉ) 12,25 ʄɺʪ (ʩ ʚʢʣʶʯʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 
ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʛʘʟʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʧʦ ʧʨʦʝʢʪʫ). 

ʆʩʚʦʝʥʠʝ ʤʝʣʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʫʩʠʣʝʥʠʝ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʨʦʤʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʠʷ 
ʠʥʚʝʩʪʠʮʠʡ ʚ ʧʦʠʩʢʠ, ʦʮʝʥʢʫ ʠ ʨʘʟʚʝʜʢʫ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 
ʨʝʩʫʨʩʦʚ ʚ ʮʝʣʦʤ, ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʚʠʚʘʪʴ ʚ ʩʳʨʴʝʚʳʭ ʨʝʛʠʦʥʘʭ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʣʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʫʣʫʯʰʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʩʫʙʲʝʢʪʘ ʈʌ ʠ ʠʭ 
ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʚʦʝʥʠʷ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʳʭ 
ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚ 
ʩʳʨʴʝʚʳʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʧʨʦʝʢʪʦʚ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʤʘʣʦʡ ʵʥʝʨʛʝʪʠʢʠ.  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʩʪʘʪʴʝ ʦ ʤʝʪʦʜʘʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʨʪʫʘʣʴʥʦʡ 

ʩʨʝʜʝ, ʢʦʪʦʨʳʝ ʧʦʧʫʣʷʨʥʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʇʨʦʠʟʚʦʜʠʪʴʩʷ ʘʥʘʣʠʟ ʠʭ ʩʠʣʴʥʳʭ ʠ 
ʩʣʘʙʳʭ ʩʪʦʨʦʥ. ɺ ʢʦʥʮʝ ʩʪʘʪʴʠ ʜʝʣʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʳʰʝʥʠʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ 
ʧʨʦʮʝʩʩʳ. 

 
Abstract 
In the article tell about the most popular methods in present day of modeling 

thermodynamic processes in a virtual environment. Their strengths and weaknesses are 
analyzed. At the end of the article, a made conclusion about the possibility of improving the 
efficiency of their (methods) work.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʈʦʩʩʠʠ ʧʦʷʚʣʷʝʪʩʷ ʟʘʧʨʦʩ ʦ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʙʦʪʳ ʩʝʪʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʚʚʠʜʫ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʝʭʦʜʘ ʥʘ ʩʠʩʪʝʤʫ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 
4-ʛʦ ʧʦʢʦʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ). ʋʜʦʚʣʝʪʚʦʨʠʪʴ ʧʦʜʦʙʥʳʡ 
ʟʘʧʨʦʩ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʩʝʪʝʡ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʩʦʢʨʘʱʝʥʠʝʤ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 
ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ  ʠʟʤʝʨʠʪʝʣʴʥʦ-
ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʀɺʂ) ʜʣʷ ʩʝʪʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ɼʘʣʝʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ 
ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʟʷʪʳ 
ʟʘ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʀɺʂ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ.   

ɺ ʢʘʯʝʩʪʚʝ ʪʝʨʤʠʥʘ çʜʠʘʛʥʦʩʪʠʢʘè ʤʳ ʧʦʜʨʘʟʫʤʝʚʘʝʤ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʷʜʘ 
ʧʨʦʮʝʜʫʨ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʥʝʪʠʧʠʯʥʳʝ ʜʣʷ 
ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚʟʘʠʤʦʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʮʝʩʩʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʩʝʪʝʡ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʢʘʢ ʜʣʷ 
çʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘè ʧʦʜʦʙʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʙʫʜʫʪ ʧʨʦʮʝʩʩʳ 



ð 66 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʨʦʮʝʜʫʨʘʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 
ʟʘʣʦʞʝʥʳ ʚ ʧʨʦʮʝʩʩ ʜʠʘʛʥʦʩʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʝʨʰʠʪʴ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʜʫʢʪ Thermolib, ʢʦʪʦʨʳʡ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʩʨʝʜʳ MATLAB. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ UserManual 
Thermolib [1] ʠ ʠʟʫʯʠʪʴ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʟʘʣʦʞʝʥʳ ʚ ʧʨʦʛʨʘʤʤʥʳʝ ʙʣʦʢʠ ʙʠʙʣʠʦʪʝʢʠ, 
ʪʦ ʤʳ ʫʚʠʜʠʤ ʪʦ, ʯʪʦ ʢʘʢ ʪʘʢʦʚʦʡ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʚ Thermolib ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʥʦʤʦʚ NASA. NASA - ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ 
ʧʨʦʛʨʘʤʤʘ, ʩʣʫʞʘʱʘʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ 
ʨʘʚʥʦʚʝʩʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ.  

ɺ ʨʘʙʦʪʝ [2] ʂʫʜʠʥʦʚ ɸ.ɸ. ʠ ʋʩʦʚ ʉ.ɺ. ʧʦʩʪʨʦʠʣʠ ʚ Thermolib ʜʠʥʘʤʠʯʝʩʢʫʶ 
ʤʦʜʝʣʴ ʇɻʋ-200 ʉʳʟʨʘʥʩʢʦʡ ʊʕʎ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʣʠ ʩʝʨʠʶ ʚʠʨʪʫʘʣʴʥʳʭ ʦʧʳʪʦʚ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʥʘʫʯʥʳʤ ʢʦʣʣʝʢʪʠʚʦʤ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʪʘʢ ʢʘʢ ʚ 
ʨʘʩʧʦʨʷʞʝʥʠʠ ʥʘʫʯʥʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʙʳʣʠ ʨʝʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚ  ʚʠʜʝ ʧʨʦʪʦʢʦʣʘ 
ʥʘʪʫʨʥʳʭ ʘʪʪʝʩʪʘʮʠʦʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʇɻʋ-200), ʦʪʢʣʦʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʚ ʧʨʝʜʝʣʘʭ 
5%. 

ʉʣʝʜʫʶʱʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ  ANSYS CFX. ʇʦʜʦʙʥʳʡ 
ʧʨʦʜʫʢʪ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʦʜʥʦʬʘʟʥʳʭ ʠ ʤʥʦʛʦʬʘʟʥʳʭ 
ʧʦʪʦʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʫʯʝʪʦʤ ʠʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  ɺ ʨʘʙʦʪʝ [3] ʚ ʜʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʢʦʪʣʘ ʠ 
ʧʨʦʠʟʚʝʜʝʥʦ ʯʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʛʦ ʨʘʙʦʪʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ 
ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʝʤ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.  

ɺ ʭʦʜʝ ʩʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʢʦʪʣʘ ʙʳʣʠ ʧʦʜʢʣʶʯʝʥʳ 
ʙʠʙʣʠʦʪʝʢʠ çʤʦʜʝʣʴ ʣʫʯʠʩʪʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘè, çʤʦʜʝʣʴ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠè, çʤʦʜʝʣʴ 
ʜʚʠʞʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʡ ʠ ʥʘʛʨʝʚʘʝʤʦʡ ʩʨʝʜʳè ʠ çʤʦʜʝʣʴ ʛʦʨʝʥʠʷè. ʊʘʢʞʝ, ʚ ʦʩʥʦʚʫ 
ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʨʘʙʦʪʫ ʢʦʪʣʘ, ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʫʨʘʚʥʝʥʠʷ 
ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʩʦʩʪʘʚʦʚ ʘʢʪʠʚʥʳʭ ʛʘʟʦʚʳʭ ʩʤʝʩʝʡ. ɺʠʜʳ ʨʝʘʢʮʠʡ ʠ ʧʦʣʫʯʘʝʤʳʝ 
ʨʝʟʫʣʴʪʘʪʳ ʫʨʘʚʥʝʥʠʡ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʙʠʙʣʠʦʪʝʢʝ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʪʘʢʞʝ 
çʚʰʠʪʦʡè ʚ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʝ ʨʝʘʣʴʥʦʛʦ 
ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʢʦʪʣʘ  ʩʤʦʜʝʣʠʨʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʧʨʦʜʫʢʪʘ, ʧʦʣʫʯʠʣʦʩʴ ʦʪʢʣʦʥʝʥʠʝ ʚ 8%.  

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʤʦʜʝʣʠʨʦʚʘʪʴ 
ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʧʨʠ ʠʭ ʜʦʩʢʦʥʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʯʪʦ 
ʚʩʝ ʠʭ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ - ʠʜʝʥʪʠʯʥʳ. ɺ ʥʠʭ ʟʘʣʦʞʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ, 
ʢʦʪʦʨʳʝ ʩʩʳʣʘʶʪʩʷ ʥʘ ʩʦʙʨʘʥʥʳʝ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ 
ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʜʦʣʝʪʴ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ  
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʜʦʙʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ: 
1. ɿʘʨʘʥʝʝ ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ 

ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʊʦ ʝʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʘʟʳ 
ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʩʚʝʜʝʥʠʷ ʦʙ ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʘʭ ʠ ʧʨʦʯʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʧʝʨʝʤʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

2. ɿʘʨʘʥʝʝ ʟʘʜʘʥʥʳʝ ʫʩʣʦʚʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʝʱʝʩʪʚ, 
ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ. ʊʦ ʝʩʪʴ, 
ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʚʦʡʩʪʚ ʵʣʝʤʝʥʪʦʚ ʧʨʠʥʷʪʳ ʠʜʝʘʣʴʥʳʤʠ ʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʨʝʘʣʴʥʳʝ 
ʚʦʟʤʦʞʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ (ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʠʤʝʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʠ 
ʧʦʜʦʙʥʦʝ), ʯʪʦ ʦʧʷʪʴ ʞʝ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʠʜʝʘʣʴʥʦʡ ʨʘʚʥʦʚʝʩʥʦʡ ʩʠʩʪʝʤʳ.  

3. ɿʘʨʘʥʝʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʬʘʟ ʩʠʩʪʝʤ ʠ/ʠʣʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. ʊʦ ʝʩʪʴ, 
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ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʦʩʪʨʦʝʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʬʘʟ ʩʠʩʪʝʤʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 
ʠʥʪʝʛʨʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʙʘʟ ʜʘʥʥʳʭ (ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʀɺʊʅɸʊɽʈʄʆ, ICSD, HODOC ʠ ʪʘʢ 
ʜʘʣʝʝ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʦʪʢʣʦʥʝʥʠʷʤ, ʚʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ 
ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ/ʠʣʠ ʥʝ ʦʙʥʦʚʣʷʝʤʳʤ/ʩʧʦʨʥʳʤ 
ʩʚʝʜʝʥʠʷʤ. 

ʂʘʢ ʤʦʞʥʦ ʫʤʦʟʘʢʣʶʯʠʪʴ, ʫ ʚʩʝʭ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʝʩʪʴ ʦʜʥʘ 
ʦʙʱʘʷ ʯʝʨʪʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʩʠʤʫʣʷʮʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 
ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʫʞʝ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʤ ʰʘʙʣʦʥʘʤ. ʅʝʜʦʩʪʘʪʢʠ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ  
ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʨʘʙʦʪʘʭ [4] ʠ [5], ʛʜʝ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʣʝʢʪʠʚʳ ʘʚʪʦʨʦʚ 
ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ, ʥʘ ʪʦ, ʯʪʦ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ, 
ʢʘʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʜʘʥʥʳʭ ʦʢʘʟʳʚʘʝʪ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʠ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʩʚʷʟʘʥʥʳʭ ʩ ʫʨʘʚʥʝʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ.  

ɸʚʪʦʨʳ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʨʘʚʥʠʣʠ ʜʚʝ ʙʘʟʳ ʜʘʥʥʳʭ HSC ʠ ʀɺʊɸʅʊɽʈʄʆ. ɺ 
ʧʨʦʮʝʩʩʝ ʩʨʘʚʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʦʙʥʘʨʫʞʝʥʳ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʩʚʦʡʩʪʚʘʭ ʨʷʜʘ 
ʚʝʱʝʩʪʚ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʨʘʩʭʦʞʜʝʥʠʡ ʧʦʟʚʦʣʠʣ ʦʙʥʘʨʫʞʠʪʴ ʧʨʠʯʠʥʳ 
ʧʦʜʦʙʥʳʭ ʦʰʠʙʦʢ, ʢʦʣʣʝʢʪʠʚ ʦʙʨʘʪʠʣ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʠʩʩʣʝʜʫʝʤʳʭ 
ʚʝʱʝʩʪʚ, ʧʦ ʚʳʰʝʫʢʘʟʘʥʥʳʤ ʩʚʦʡʩʪʚʘʤ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʜʘʥʥʳʤʠ ʠʟ HSC ʠ ʀɺʊɸʅʊɽʈʄʆ. ʇʨʠʤʝʨ ʧʨʠʚʝʜʝʥ 
ʚ ʪʘʙʣʠʮʝ 1: 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

 

ɽʩʣʠ ʦʙʦʙʱʠʪʴ ʚʩʶ ʠʭ ʨʘʙʦʪʫ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: 

1. ɼʣʷ 40 ʚʝʱʝʩʪʚ ʨʘʟʥʠʮʘ ʧʨʠ ʨʘʩʯʝʪʝ ʵʥʪʘʣʴʧʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 
ʙʦʣʝʝ 100 ʢɼʞ/ʤʦʣʴ. 

2. ɼʣʷ 33 ʚʝʱʝʩʪʚ ʨʘʟʥʠʮʘ ʧʨʝʚʳʩʠʣʘ 20 ɼʞ/(ʤʦʣʴĿʂ) ʧʨʠ ʨʘʩʯʝʪʝ 

ʪʝʧʣʦʝʤʢʦʩʪʠ. 

3. ɼʣʷ 65 ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʩʯʝʪʝ ʵʥʪʨʦʧʠʠ ʨʘʟʥʠʮʘ ʧʨʝʚʳʩʠʣʘ 20 

ɼʞ/(ʤʦʣʴĿʂ). 

4. ɼʣʷ 66 ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʩʯʝʪʝ ʵʥʝʨʛʠʠ ɻʠʙʙʩʘ ʨʘʟʥʦʩʪʴ ʧʨʝʚʳʩʠʣʘ 20 ɼʞ. 

ʇʦʜʦʙʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʦʙʲʷʩʥʷʶʪʩʷ çʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤè, ʘ ʠʤʝʥʥʦ 

ʩʦʜʝʨʞʘʥʠʝʤ ʨʷʜʘ ʦʧʝʯʘʪʦʢ ʠ ʦʰʠʙʦʢ ʚ ʟʥʘʯʝʥʠʷʭ ʚʝʱʝʩʪʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʮʝʜʫʨ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʙʘʟʠʨʫʶʱʝʛʦʩʷ ʥʘ ʨʷʜʝ 

ʧʨʘʚʠʣ:  

1. ʇʨʦʚʝʨʢʘ ʠʟʚʣʝʢʘʝʤʦʡ ʠʟ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ ʥʝʨʘʚʝʥʩʪʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʩʤʳʩʣʝ 

ʧʘʨʘʤʝʪʨʦʚ.  

2. ʇʨʦʚʝʨʢʘ ʠʟʚʣʝʢʘʝʤʦʡ ʠʟ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʙʘʟ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʠ ʩ 
ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʥʝʨʘʚʝʥʩʪʚ. 

3. ʇʨʦʮʝʜʫʨʘ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʣʷʮʠʡ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ, ʧʦ ʪʠʧʫ 
çʩʦʩʪʘʚ ï ʩʚʦʡʩʪʚʦè ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ʉʘʤʦ ʩʦʙʦʶ, ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʙʫʜʝʪ ʣʦʛʠʯʥʝʝ ʟʘʤʝʥʠʪʴ ʝʝ ʬʫʥʢʮʠʶ ï ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʴʶ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʠʪʴ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʮʝʜʫʨʳ, ʥʦ ʠ ʩʜʝʣʘʪʴ ʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʛʜʝ ʦʥʘ ʙʫʜʝʪ 

ʨʘʟʤʝʱʝʥʘ.  
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ɸʥʥʦʪʘʮʠʷ 

ɼʣʷ ʟʘʤʝʱʝʥʠʷ ʙʝʣʢʘ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫʯʝʥʳʝ ʧʨʝʜʣʘʛʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʫʶ ʢʫʣʴʪʫʨʫ ï ʩʦʶ. ʆʜʥʘʢʦ ʩʦʶ ʥʝʣʴʟʷ 

ʩʢʘʨʤʣʠʚʘʪʴ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʚ ʥʝʡ 

ʘʥʪʠʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʩʦʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʝʸ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʷ, ʪʝʤʧʝʨʠʨʦʚʘʥʠʝ, ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʥʘʛʨʝʚ. 

 

Abstract 

To replace protein of animal origin, scientists suggest using high-quality plant culture 

- soy. However, soy cannot be fed without preliminary heat treatment due to the presence of 

anti-nutritional substances in it. To improve the quality of soybeans processing, an installation 

for its heat treatment has been developed. 

Keywords: soybeans, tempering, cooling system, combined heating. 

 

ʊʝʨʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʫʶ ʩʦʶ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 110-90 ʦʉ ʥʝʣʴʟʷ ʦʪʧʨʘʚʣʷʪʴ ʥʘ 

ʩʢʣʘʜ. ɼʣʷ ʦʭʣʘʞʜʝʥʠʷ ʝʸ ʨʘʟʨʘʙʦʪʘʥʘ  ʫʩʪʘʥʦʚʢʘ ʥʘ ʙʘʟʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʸʨʘ 

[1]. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ 

ʢʣʠʤʘʪʦʤ  ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ 8 -10 ʦʉ ʪʝʤʧʝʨʠʨʦʚʘʥʥʫʶ ʩʦʶ ʤʦʞʥʦ 

ʦʭʣʘʜʠʪʴ ʜʦ ʥʦʨʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ  ʝʸ ʜʚʠʞʝʥʠʠ ʚ ʢʘʤʝʨʝ ʦʭʣʘʞʜʝʥʠʷ 105 ï 140 ʩ 

[2, 3].  

ʆʜʥʘʢʦ ʚ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ ʩ ʜʣʠʪʝʣʴʥʳʤ ʩʪʦʷʥʠʝʤ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (20 ï 25 

ʦʉ) ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫʙʦʨʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʩʦʠ ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ 

ʪʘʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɽʩʣʠ ʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ, 

ʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ ʩʥʠʞʘʝʪʩʷ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʦʭʣʘʞʜʝʥʠʷ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ  

ʧʨʦʚʝʜʝʥʳ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ [4, 5], ʢʦʥʩʪʨʫʢʪʠʚʥʦ- 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ 

 

ʉʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʩʦʠ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. 

ʊʨʘʥʩʧʦʨʪʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ 7 ʠ ʚʝʨʭʥʷʷ ʢʨʳʰʢʘ 8 

ʦʙʨʘʟʫʶʪ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʚʦʟʜʫʭʦʚʦʜ. ɼʣʷ ʧʦʜʘʯʠ ʦʭʣʘʞʜʘʝʤʦʛʦ ʚʦʟʜʫʭʘ ʚ ʚʦʟʜʫʭʦʚʦʜ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʮʝʥʪʨʦʙʝʞʥʳʡ ʚʝʥʪʠʣʷʪʦʨ 12 ʎ4-70 ˉ 5. ɺʝʥʪʠʣʷʪʦʨ ʩʦʯʣʝʥʝʥ ʜʚʫʤʷ 

ʛʦʬʨʠʨʦʚʘʥʥʳʤʠ ʚʦʟʜʫʭʦʚʦʜʘʤʠ 11 ʩ ʧʘʪʨʫʙʢʘʤʠ ʚʝʨʭʥʝʡ ʢʨʳʰʢʠ 10. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ ʩʣʝʜʫʶʱʠʡ. ʇʦʩʣʝ ʦʪʩʪʦʷ ʛʦʨʷʯʝʡ ʩʦʠ ʚ 

ʪʝʤʧʝʨʘʪʦʨʝ 6 (ʨʠʩʫʥʦʢ 1) ʦʥʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ (110é100 Üʉ) ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʠʟ 

ʪʝʤʧʝʨʘʪʦʨʘ ʩʧʝʮʠʘʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ  ʚʠʙʨʦʪʨʘʥʩʧʦʨʪʝʨʘ ʠ ʧʦʜʘʝʪʩʷ ʥʘ ʞʝʣʦʙ, 

ʢʦʣʝʙʣʶʱʠʡʩʷ ʩ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ, ʘʤʧʣʠʪʫʜʦʡ ʠ ʫʛʣʦʤ ʥʘʢʣʦʥʘ. ɺʢʣʶʯʝʥʠʝʤ ʚ 

ʨʘʙʦʪʫ ʚʝʥʪʠʣʷʪʦʨʘ 12 ʚʦʟʜʫʭ ʯʝʨʝʟ ʛʦʬʨʠʨʦʚʘʥʥʳʝ ʨʫʢʘʚʘ 11 ʧʦʜʘʝʪʩʷ ʚ 

ʦʭʣʘʞʜʘʶʱʫʶ ʨʘʙʦʯʫʶ ʢʘʤʝʨʫ 9, ʜʚʠʞʝʪʩʷ ʧʦ ʥʝʡ, ʩʦʧʨʠʢʘʩʘʷʩʴ ʩ ʛʦʨʷʯʝʡ ʩʦʝʡ. ɿʘ 

ʩʯʝʪ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚʦʟʜʫʭ ʦʪʙʠʨʘʝʪ ʪʝʧʣʦʪʫ ʦʪ ʩʦʠ. 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 2 ʠ  ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ  ʦʭʣʘʞʜʘʶʱʝʛʦ ʩʦʶ ʚʦʟʜʫʭʘ +9 
ʦ
ʉ (ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʦʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ ʚ 

ʨʝʛʠʦʥʘʭ ʩ ʫʤʝʨʝʥʥʳʤ ʢʣʠʤʘʪʦʤ, ʢʦʛʜʘ ʩʦʶ ʫʙʠʨʘʶʪ ʩ ʧʦʣʝʡ) ʩʣʝʜʫʝʪ, ʯʪʦ ʩʦʷ 

ʦʭʣʘʜʠʪʩʷ ʜʦ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʭʦʞʜʝʥʠʷ ʝʸ ʚ ʢʘʤʝʨʝ 

ʦʭʣʘʞʜʝʥʠʷ 105é140 ʩ.  

 

 
ʈʠʩʫʥʦʢ 2. ʊʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʝʤʦʡ ʩʦʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ +9 

ʦ
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ʆʜʥʘʢʦ ʚ ʥʘʠʙʦʣʝʝ ʪʸʧʣʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʜʨ.) ʫʙʦʨʢʘ ʩʦʠ ʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ 

ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʩʷ  ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ (20 é25 
ʦ
ʉ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʦʭʣʘʞʜʝʥʠʝ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ ʙʫʜʝʪ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ  ʤʝʞʜʫ ʪʸʧʣʳʤ ʦʢʨʫʞʘʶʱʠʤ ʚʦʟʜʫʭʦʤ ʠ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʝʡ 

ʥʘ 20é25 
ʦ
ʉ ʤʝʥʴʰʝ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʙʳʣ ʧʨʦʚʝʜʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʦʭʣʘʞʜʝʥʠʶ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ  

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ  26ʉ
ʦ
. ʇʨʠ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ  ʚʦʟʜʫʭʘ  

ʦʪʛʨʫʞʘʝʤʘʷ ʥʘ ʭʨʘʥʝʥʠʝ ʩʦʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʥʝ ʚʳʰʝ 

ʊʦʪʛʨ  =26+10=36
ʦ
ʉ 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʸʥʥʳʭ ʧʨʠ  ʪʝʤʧʝʨʘʪʫʨʝ 

ʚʦʟʜʫʭʘ  +26
ʦ
ʉ, ʧʦʢʘʟʘʣʠ (ʨʠʩʫʥʦʢ 3, 4, 5), ʯʪʦ ʚʦ ʚʩʝʭ ʦʧʳʪʘʭ  ʧʨʠ ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ 

ʩʦʠ ʚ ʦʭʣʘʞʜʘʶʱʝʡ ʢʘʤʝʨʝ  140ʩ ʦʥʘ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ 31 ï 33
ʦ
ʉ, ʘ ʧʨʠ ʚʨʝʤʝʥʠ 105ʩ ï 

ʜʦ 36 ï 38
ʦ
ʉ.  ʊʦ ʝʩʪʴ ʩʦʶ ʩ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʤʦʞʥʦ ʦʪʛʨʫʞʘʪʴ ʥʘ ʩʢʣʘʜ. 

 

 
ʈʠʩʫʥʦʢ 3. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʠ ʚ ʦʭʣʘʞʜʘʶʱʝʡ ʢʘʤʝʨʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʝʝ ʚ ʥʝʡ 70 ʩ (tʦʢʨ=26Áʉ) 

 

 
ʈʠʩʫʥʦʢ 4. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʠ ʚ ʦʭʣʘʞʜʘʶʱʝʡ ʢʘʤʝʨʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʝʝ ʚ ʥʝʡ 105 ʩ (tʦʢʨ=26Áʉ) 
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ʈʠʩʫʥʦʢ 5. ʀʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʠ ʚ ʦʭʣʘʞʜʘʶʱʝʡ ʢʘʤʝʨʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʝʝ ʚ ʥʝʡ 140 ʩ (tʦʢʨ=26Áʉ) 

 

ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʦʧʳʪʦʚ ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʦʭʣʘʞʜʝʥʠʶ ʩʦʠ (ʨʠʩʫʥʢʠ 

3,4,5) ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ ʧʨʠ ʧʦʜʘʯʠ ʚʦʟʜʫʭʘ ʚ ʢʘʤʝʨʫ ʦʭʣʘʞʜʝʥʠʷ 20,6 ʤ
3
/ʤʠʥ (1236 

ʤ
3
/ʯ) ʠ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʝʝ ʚ ʢʘʤʝʨʝ ʦʭʣʘʞʜʝʥʠʷ 140 ʩ, ʪʦ ʝʩʪʴ ʢʦʥʝʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʭʣʘʞʜʘʝʤʦʡ ʩʦʠ ʙʳʣʘ 31 Áʉ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʦʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʦʭʣʘʞʜʝʥʠʷ ʩʦʠ, ʟʘʜʘʶʱʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ 

ʥʘʛʨʝʚʘ ʝʝ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʢʘʤʝʨʝ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɸ ʩʠʩʪʝʤʘ 

ʦʭʣʘʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʪʦʨʠʯʥʳʤ ʟʚʝʥʦʤ ʠ ʧʘʨʘʤʝʪʨʳ ʝʝ (ʩʢʦʨʦʩʪʴ, 

ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ) ʜʦʣʞʥʳ ʩʦʛʣʘʩʦʚʳʚʘʪʴʩʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 

ɺʳʚʦʜʳ: 1. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʥʠʞʝʥʠʝ  

ʪʝʤʧʝʨʘʪʫʨʳ  ʦʭʣʘʞʜʘʝʤʦʡ ʪʝʤʧʝʨʠʨʦʚʘʥʥʦʡ ʩʦʠ ʜʦ ʥʦʨʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠ 

ʚʨʝʤʝʥʠ ʜʚʠʞʝʥʠʷ ʝʸ ʚ ʢʘʤʝʨʝ ʦʭʣʘʞʜʝʥʠʷ 105é140ʩ. 

2. ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʦʭʣʘʞʜʝʥʠʝ ʩʦʠ ʧʨʠ ʚʨʝʤʝʥʠ ʝʸ ʥʘʭʦʞʜʝʥʠʷ ʚ 

ʦʭʣʘʞʜʘʶʱʝʡ ʢʘʤʝʨʝ 70ʩ  ʥʝʦʙʭʦʜʠʤʦ ʫʜʣʠʥʠʪʴ ʝʸ ʞʸʣʦʙ ʥʘ 1089 ʤʤ. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʜʝʛʨʘʜʘʮʠʠ ʩʚʦʡʩʪʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʫʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʩʦʩʪʦʠʪ ʚ ʥʝʜʦʦʮʝʥʢʝ ʧʨʠʨʦʜʥʦʛʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʟʘʧʫʩʢʦʤ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʘʮʠʜʠʬʠʢʘʮʠʠ ʚ ʢʦʥʪʘʢʪʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤ 

ʚʦʟʜʫʭʦʤ ʠ ʨʝʟʢʠʤ ʩʜʚʠʛʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʠʩʪʝʤʳ ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʡ ʠʟʥʘʯʘʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ  ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʬʦʨʤʳ ʩʝʨʳ. ʉʦʩʪʦʷʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʨʝʛʠʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʥʝʜʨʘʧʦʣʴʟʦʚʘʥʠʷ ʚʳʟʳʚʘʝʪ ʢʨʘʡʥʶʶ 

ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʦʬʠʮʠʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚ ʣʠʮʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʤʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʥʠʤʘʶʪ ʩʪʨʘʥʥʫʶ 

ʧʦʟʠʮʠʶ. ɽʩʣʠ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʥʘ ʢʦʪʦʨʫʶ ʦʥʠ ʦʧʠʨʘʶʪʩʷ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʘ ʚ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʠ ʧʨʦʙʣʝʤʳ ʫʧʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʜʨʘʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʦ 

ʥʘʙʣʶʜʘʝʤʳʝ ʵʢʩʮʝʩʩʳ ʦʙʲʷʩʥʠʤʳ ʠ  ʧʦʣʦʞʝʥʠʝ ʧʦʧʨʘʚʠʤʦ ʚ ʤʘʩʰʪʘʙʘʭ ʨʝʘʣʴʥʦ 

ʦʙʦʟʨʠʤʦʛʦ ʚʨʝʤʝʥʠ. ʉʦʚʝʨʰʝʥʥʦ ʜʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 

ʧʨʠʯʠʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʢʣʠʟʤʦʚ (ʧʦʩʣʝʜʩʪʚʠʷ ʠʟʣʠʚʘ ʦʩʪʘʥʦʚʣʝʥʥʳʭ ʰʘʭʪ ʂʠʟʠʣʘ, 

ʃʝʚʠʭʠ) ʥʝ ʠʤʝʶʪ ʘʜʝʢʚʘʪʥʦʛʦ ʥʘʫʯʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ, ʘ ʩʘʤ ʬʘʢʪ ʦʪʩʫʪʩʪʚʠʷ 

ʢʦʨʨʝʢʪʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʟʘʤʘʣʯʠʚʘʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʚʘʨʠʘʥʪ ʥʝʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʫʱʝʨʙʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʵʪʦ 

ʦʧʘʩʥʘʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʥʝʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʈʘʟʨʝʰʝʥʠʝ 

ʧʦʜʦʙʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʦʨʛʘʥʠʟʘʮʠʠ  ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʚʳʷʩʥʝʥʠʷ ʠʩʪʠʥʥʳʭ ʧʨʠʯʠʥ ʘʮʠʜʠʬʠʢʘʮʠʠ ʚʦʜ, ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ ʟʘʢʠʩʣʝʥʠʷ, 

ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ. ʋʟʢʘʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʛʠʜʨʦʛʝʦʣʦʛʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʨʦʙʣʝʤʫ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ 

ʜʝʩʷʪʠʣʝʪʠʷʭ ʦʢʘʟʘʣʘʩʴ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʡ ʜʣʷ ʝʝ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʜʦʣʞʥʘ ʙʳʪʴ 

ʜʦʧʦʣʥʝʥʘ, ʢʘʢ ʤʠʥʠʤʫʤ ʩʚʝʞʠʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʜʝʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʭʘʥʠʟʤ ʘʮʠʜʠʬʠʢʘʮʠʠ, ʠʦʥʥʳʡ ʜʠʩʙʘʣʘʥʩ, ʘʥʘʵʨʦʙʥʳʝ ʠ 

ʘʵʨʦʙʥʳʝ ʫʩʣʦʚʠʷ, ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ.  

 

ʉʦʛʣʘʩʥʦ ɻ.ʉ. ɸʣʴʪʰʫʣʣʝʨʫ ʣʶʙʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʠʚʘʝʪʩʷ ʧʦ S- 

ʦʙʨʘʟʥʦʤʫ, ʟʘʢʦʥʫ ʬʠʥʠʰʥʦʡ ʩʪʘʜʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʥʝʠʟʙʝʞʥʦʝ ʝʝ ʫʛʘʩʘʥʠʝ ʠ 

ʠʩʯʝʟʥʦʚʝʥʠʝ. ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʯʝʪʣʠʚʦ ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʜʣʷ ʛʦʨʥʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ (ɻʊʉ) ʋʨʘʣʘ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʢʦʪʦʨʳʭ ʚ ʩʚʷʟʠ ʩ ʚʳʨʘʙʦʪʢʦʡ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʨʝʢʨʘʱʘʝʪʩʷ. ɺʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʙʣʝʤʳ ʦʯʠʩʪʢʠ ʚʦʜ 

ʨʝʰʘʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʟʘ ʩʯʝʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʦʣʴ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʧʨʠ ʵʪʦʤ ʩʚʦʜʠʪʩʷ ʢ ʦʪʩʣʝʞʠʚʘʥʠʶ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʨʤʘʪʠʚʥʦʡ 

ʙʘʟʦʡ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ, ʧʨʠ 

ʜʦʙʳʯʝ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʠʟʙʝʞʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʚʥʦʚʝʩʥʫʶ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 73 ð 

 

 

 

ʧʨʠʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʚ ʢʦʪʦʨʦʡ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʵʪʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ: ʠʩʪʦʱʝʥʠʝ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʥʘʨʫʰʝʥʠʝ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʢ ʠ 

ʠʭ ʟʘʛʨʷʟʥʝʥʠʝ ʩʙʨʘʩʳʚʘʝʤʳʤʠ ʰʘʭʪʥʳʤʠ ʚʦʜʘʤʠ; ʧʦʜʪʦʧʣʝʥʠʝ ʚ ʟʦʥʝ ʧʨʦʩʝʜʘʥʠʷ 

ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ; ʠʥʬʠʣʴʪʨʘʮʠʷ ʰʘʭʪʥʳʭ 

ʚʦʜ ʠʟ ʦʪʩʪʦʡʥʠʢʦʚ ʠ ʧʨʫʜʦʚ-ʥʘʢʦʧʠʪʝʣʝʡ; ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ; 

ʧʦʚʳʰʝʥʠʝ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; ʫʛʥʝʪʝʥʠʝ ʬʣʦʨʳ ʠ 

ʬʘʫʥʳ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. ʊʘʢ ʜʘʞʝ ʧʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ ʠʟʙʝʞʘʪʴ ʥʝʛʘʪʠʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʊʝʤʘ ʩʪʦʢʦʚ ɻʊʉ ʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ ʧʦ ʧʨʦʬʠʣʶ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠʤʝʝʪ 

ʚʝʩʴʤʘ ʚʥʫʰʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ. ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʪʠʧʠʯʥʫʶ 

ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʦʙʣʝʤʳ: ʝʩʣʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʳʭʦʜʦʤ 

ʠʟ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʚʦʜʦʦʙʦʨʦʪʥʳʭ ʩʠʩʪʝʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ 

ʩʣʦʞʥʦʩʪʠ, ʪʦ ʚ ʩʣʫʯʘʝ ʢʘʨʴʝʨʥʳʭ, ʰʘʭʪʥʳʭ ʠ ʧʦʜʦʪʚʘʣʴʥʳʭ ʚʦʜ ʪʘʢʘʷ ʧʝʨʩʧʝʢʪʠʚʘ 

ʤʘʣʦʚʝʨʦʷʪʥʘ. ɽʜʠʥʩʪʚʝʥʥʳʤ  ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʫʧʨʝʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʭ 

ʦʯʠʩʪʢʘ ʠ ʩʙʨʦʩ ʚ ʦʪʢʨʳʪʫʶ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʫʶ ʩʝʪʴ.  ɽʜʠʥʠʯʥʳʝ ʦʙʲʝʤʳ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʶʪ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤ
3
 ʚ ʯʘʩ. ʊʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʘʨʢʦʡ, ʠʦʥʥʳʤ ʦʙʤʝʥʦʤ,  ʤʝʤʙʨʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʣʫʯʘʶʪʩʷ 

ʥʘʩʪʦʣʴʢʦ ʩʣʦʞʥʳʤʠ ʠ ʟʘʪʨʘʪʥʳʤʠ, ʯʪʦ ʤʥʦʛʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ. ʆʯʠʩʪʢʘ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʩʘʜʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʜʦ ʩʠʭ ʧʦʨ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʤʝʨʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦ ʤʥʦʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʨʘʩʭʦʜ ʨʝʘʛʝʥʪʦʚ[1]. 

ʄʝʞʜʫ ʪʝʤ ʰʘʭʪʳ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ ʠ ʫʛʦʣʴʥʳʝ ʠʤʝʶʪ ʦʜʥʦ ʧʦʨʘʟʠʪʝʣʴʥʦʝ 

ʩʭʦʜʩʪʚʦ: ʧʦʜʟʝʤʥʘʷ ʚʦʜʘ ʚ ʢʦʥʪʘʢʪʝ ʩ ʨʫʜʥʳʤ ʪʝʣʦʤ ʠʤʝʝʪ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʩ 

ʥʠʯʪʦʞʥʦ ʤʘʣʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʠʤʝʩʝʡ.  

ʊʘʙʣ.1 

ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʠ ʰʘʭʪʥʳʭ ʚʦʜ ʂʠʟʝʣʦʚʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʤʛ/ʜʤ
3 

ʂʦʤʧʦʥʝʥʪ ʧʦʜʟʝʤʥʘʷ ʰʘʭʪʥʘʷ ʂʦʤʧʦʥʝʥʪ ʧʦʜʟʝʤʥʘʷ ʰʘʭʪʥʘʷ 

HCO3
- 

12-280 ʥʝʪ Pb 0,0017 0,003-0,022 

SO4
2- 

2-99 644-6174 Cu 0,003 0,048-0,56 

Cl
- 

2-44 7-74 Zn 0,0079 0,63-1,1 

Ca
2+ 

4-148 40-243 Ni 0,0071 0,036-3,89 

Mg
2+ 

0,5-24 17-115 Co 0,00064 0,067-2,88 

Na
+
+K

+ 
0,5-10 115-629 Mo 0,0001 0,005-0,01 

Feʦʙ ɦ ʥʝʪ 131-3727 V 0,0029 0,18-0,25 

ɸl
3+

 ʥʝʪ 29-494 Cr 0,0016 0,025-0,102 

ʨʅ 7,3-7,5 2,2-3,1 Mn 0,074 0,65-33,0 

 

ʊʘʙʣ.2 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ çʃʝʚʠʭʠè 

ʇʦʢʘʟʘʪʝʣʴ ʇɼʂʨʭ 

ʉʦʜʝʨʞʘʥʠʝ ʚ 

ʧʦʜʟʝʤʥʳʭ 

ʚʦʜʘʭ 

ʕʪʘʧ, ʦʙʲʝʢʪ, ʜʘʪʘ 

ʦʪʨʘʙʦʪʢʘ ʟʘʪʦʧʣʝʥʠʝ 

ʚʦʜʦʦʪʣʠʚ 16.06.04 11.09.14 11.07.17 

ʨʅ 6,0-9,0 6,88 2,1-2,75 1,95 2,04 2,47 

Ɇʤ ʛ/ʣ 1,0 0,231 7,1-24,8 49,6 14,1 6,1 

SO4
2-
ʤʛ/ʣ 100 13,0 816-13785 39293 10595 3671 

ʉl
- 

300 13,3 0-202 18,5 ʥʩ 4,8 

NO3
2- 

40 5,32 ʥc ʥʩ ʥʩ 17 

NO2
- 

0,08 0,1 ʥʩ 0 0 0 

Na
+ 

120 16,1 7-39,8 1,2 5,0 11,5 



ð 74 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
K

+ 
- 3,02 1 2,0 1,7 3,6 

Ca
2+ 

180 26,7 71-415 334 158 55 

Mg
2+ 

40 8,67 35-856 750 497 142 

NH4
+ 

40 0,37 ʥʩ 0 ʥʩ 0,5 

Al
3+ 

0,04 0,202 20-806 ʥʩ 526 157 

Cu
2+ 

0,001 0,00429 109-453 561 71 71 

Zn
2+ 

0,01 0,0364 119-556 358 79 4 

Feʦʙ ɦ 0,1 0,469 210-3242 10606 2195 929 

Mn
2+ 

0,01 0,0573 31-110 443 45 8 

Ni
2+ 

0,01 0,00411 0,13-0,29 5,28 0,35 0,1 

Co
2+ 

0,01 0,00037 0,2 2,0 0,7 0,2 

Cd
2+ 

0,005 0,00015 0,7-1,0 1,32 0,27 0,1 

As
3+ 

0,05 0,00246 0,1 0,06 0,19 0,44 

ʈɿʕ - ʥʩ 6,1 ʥʩ 1,53 0,51 

 

ɺ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʚʦʟʨʘʩʪʘʥʠʝ  ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʜʘʞʝ 

ʪʳʩʷʯʠ ʨʘʟ. ʏʪʦ ʞʝ ʷʚʣʷʝʪʩʷ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʩʪʦʣʴ ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʢʘʢʦʚ 

ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ  ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʚʨʘʟʫʤʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ 

ʛʠʜʨʦʛʝʦʣʦʛʠ ʥʝ ʜʘʶʪ[2-5]. 

ɼʣʷ ʦʪʚʝʪʘ ʥʘ ʦʙʦʟʥʘʯʝʥʥʳʡ ʚʦʧʨʦʩ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʜʝʣʴʥʳʝ 

ʠʩʧʳʪʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚʦʜ ʠʟʣʠʚʘ ʃʝʚʠʭʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʩʣʝʜʦʚʘʣʠ ʮʝʣʴ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʟʘʢʠʩʣʝʥʠʷ ʚʦʜ ʠʟʣʠʚʘ 

ʠ ʧʨʠʯʠʥʳ ʨʝʟʢʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ. ʀʩʢʣʶʯʝʥʠʝ ʚʣʠʷʥʠʷ ʵʢʨʘʥʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ 

ʜʦʩʪʠʛʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʤʝʩʪʦ ʠʟʚʝʩʪʠ ʜʨʦʙʣʝʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʠʟʙʳʪʦʯʥʦʡ ʢʠʩʣʦʪʥʦʩʪʠ, ʘ ʢʦʘʛʫʣʷʮʠʶ ʪʚʝʨʜʦʡ ʬʘʟʳ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʨʝʞʠʤʝ ʘʥʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʝʥʠʷ ʘʣʶʤʠʥʠʷ ʙʝʟ ʚʚʦʜʘ ʚ ʩʠʩʪʝʤʫ ʧʦʩʪʦʨʦʥʥʠʭ ʠʦʥʦʚ.[6] ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣ.3 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜ ʃʝʚʠʭʠ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɺʦʜʘ ʠʩʭʦʜʥʘʷ 
ɺʦʜʘ ʧʦʩʣʝ 

ʠʟʚʝʩʪʢʦʚʘʥʠʷ 

ɺʦʜʘ ʧʦʩʣʝ 

ʘʥʦʜʠʨʦʚʘʥʠʷ 

ʝʜ ʨʅ 2,3 4,0 4,8 

ɺʟʚʝʰʝʥʥʳʝ ʚ-ʚʘ ʤʛ/ʜʤ
3 

14 <3 <3 

ʉʫʣʴʬʘʪ-ʠʦʥ, ʤʛ-ʵʢʚ, 166,14 84,48 42,66 

ɾʝʣʝʟʦ ʦʙʱʝʝ,ʤʛ-ʵʢʚ 13,36 0,1 0,06 

ʎʠʥʢ,ʤʛ-ʵʢʚ
 

11,08 3,56 0,52 

ʄʝʜʴ,ʤʛ-ʵʢʚ
 

0,7 0,56 0,006 

ɸʣʶʤʠʥʠʡ,ʤʛ-ʵʢʚ
 

11,78 11,8 0,324 

ʄʘʨʛʘʥʝʮ,ʤʛ-ʵʢʚ
 

0,74 1,41 1,128 

ʂʘʣʴʮʠʡ,ʤʛ-ʵʢʚ
 

1,56 1,6 1,4 

ʄʘʛʥʠʡ,ʤʛ-ʵʢʚ
 

9,5 5,25 2,66 

Ɇ ʵʢʚʠʚʘʣʝʥʪʦʚ ʧʦ ʢʘʪʠʦʥʘʤ 48,72 24,354 6,096 

æ ʵʢʚʠʚʘʣʝʥʪʦʚ ʧʦ ʩʫʣʴʬʘʪʫ/ æ% 

ʤʘʩʩ. 
117,42 

70,6 

60,126 

71,2 

36,654 

85,7 

 

ʉʘʤʳʤ ʟʥʘʯʠʤʳʤ  ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʢʘʟʘʣʩʷ ʠʦʥʥʳʡ ʜʠʩʙʘʣʘʥʩ, 

ʦʙʥʘʨʫʞʝʥʥʳʡ ʚ ʩʦʩʪʘʚʝ ʚʦʜ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʮʝʩʩʘ.  ʀ ʝʩʣʠ ʠʟʙʳʪʦʯʥʳʡ ʩʫʣʴʬʘʪ ʚ 

ʠʩʭʦʜʥʦʡ ʚʦʜʝ ʤʦʛ ʙʳʪʴ ʦʙʲʷʩʥʝʥ ʢʠʩʣʦʪʥʦʩʪʴʶ, ʪʦ ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʫʤʤʝ ʢʘʪʠʦʥʦʚ ʧʦʩʣʝ ʠʟʚʝʩʪʢʦʚʘʥʠʷ ʠ ʢʦʘʛʫʣʷʮʠʠ ʪʨʝʙʦʚʘʣ ʠʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʬʘʢʪʫ ʢʘʪʠʦʥʥʦ-ʘʥʠʦʥʥʦʛʦ ʜʠʩʙʘʣʘʥʩʘï ʧʨʠʩʫʪʩʪʚʠʝ  ʚ 

ʩʠʩʪʝʤʝ ʢʦʣʣʦʠʜʥʦʡ ʩʝʨʳ. ʇʨʦʚʝʨʢʘ ʵʪʦʡ ʛʠʧʦʪʝʟʳ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʝʞʠʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʬʬʝʢʪʘ ʊʠʥʜʘʣʷ ʥʘ ʩʪʘʜʠʷʭ ʤʦʜʝʣʠʨʦʚʘʥʠʷ,  ʪʠʧʠʯʥʘʷ ʢʘʨʪʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩ 1. 

 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 75 ð 

 

 

 

 
ʈʠʩ.1 ʕʬʬʝʢʪ ʊʠʥʜʘʣʷ,ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚ ʠʩʭʦʜʥʦʡ ʚʦʜʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʪʠʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʚ ʣʝʚʦʤ 

ʩʪʘʢʘʥʝ. ʀʩʧʦʣʴʟʦʚʘʥ ʠʩʪʦʯʥʠʢ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʠʨʦʤʝʪʨʘ. 

 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ  ʚʳʷʚʣʝʥʥʦʛʦ ʬʘʢʪʘ ʚʧʦʣʥʝ ʧʦʥʷʪʥʳ ʧʨʠʯʠʥʳ 

ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʤʥʦʛʠʭ ʟʘʧʘʪʝʥʪʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʰʘʭʪʥʳʭ 

ʚʦʜ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ  ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʩʫʣʴʬʘʪʦʚ 

ʪʫʨʙʦʜʠʤʠʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʝʡ ʙʘʨʠʷ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ. ɸʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʨʘʟʠʣ ʥʝʜʦʦʮʝʥʢʫ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʠʩʪʝʤʳ 

MeS- H2O(ʩʫʣʴʬʠʜ ʤʝʪʘʣʣʘ- ʚʦʜʘ) ʚ ʩʠʩʪʝʤʫ MeSO4ïH2O(Cʫʣʴʬʘʪ ʤʝʪʘʣʣʘ - ʚʦʜʘ) ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʩʝʨʳ ʚ ʥʫʣʝʚʦʡ 

ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʠʷ (S
2-
ĄS

0
ĄS

6+
). ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʠʷ ʚ ʪʦʤ, ʧʦ 

ʢʘʢʦʤʫ ʤʝʭʘʥʠʟʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʵʪʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. ʇʨʠ ʵʪʦʤ ʥʝʪ ʥʠʢʘʢʦʛʦ 

ʧʨʦʪʠʚʦʨʝʯʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʮʠʢʣʘ ʢʨʫʛʦʚʦʨʦʪʘ ʩʝʨʳ ʩ ʫʯʘʩʪʠʝʤ ʙʘʢʪʝʨʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ.2. 

 

 
ʈʠʩ. 2 ʂʨʫʛʦʚʦʨʦʪ ʩʝʨʳ ʚ ʧʨʠʨʦʜʝ 

 

ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚʳʜʚʠʛʘʝʤʦʡ ʛʠʧʦʪʝʟʳ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʰʘʭʪʥʳʭ ʠ 

ʢʘʨʴʝʨʥʳʭ  ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ  ʚʦʟʚʨʘʪʘ ʩʠʩʪʝʤʳ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʳʜʝʣʝʥʠʝʤ ʦʢʩʠʜʥʦ-ʩʫʣʴʬʠʜʥʳʭ ʢʦʥʮʝʥʪʨʘʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʪʦʚʘʨʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʦʙʝʩʧʝʯʠʚ ʧʨʠ ʵʪʦʤ ʚʳʩʦʢʠʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 



ð 76 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʪʝʭʥʦʣʦʛʠʠ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʫʣʴʬʠʜʦʚ, ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ ʠ ʜʨʫʛʠʭ ʤʝʪʘʣʣʦʚ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʥʘ 

3-5 ʧʦʨʷʜʢʦʚ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʠʜʨʦʢʩʠʜʘʤʠ ʠ ʩʫʣʴʬʘʪʘʤʠ 

ʢʘʣʴʮʠʷ. ʇʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʘʭ ʘʧʧʘʨʘʪʫʨʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʈʠʩ 3. 

 

 
ʈʠʩ. 3. ɺʘʨʠʘʥʪ ʘʧʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  ʩʭʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜ 

ʠʟʣʠʚʘ ʃʝʚʠʭʠ. 

 

ɺ ʨʝʞʠʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ  ʙʝʟʨʝʘʛʝʥʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦʩʪʠʛʥʫʪʦ ʟʥʘʯʝʥʠʝ ʨʅ 

ʚʦʜʳ ʚ ʜʠʘʧʘʟʦʥʝ 6-6,5 ʠ ʚʳʜʝʣʝʥʘ ʪʚʝʨʜʘʷ ʬʘʟʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ, ʤʝʜʠ ʠ 

ʮʠʥʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  ʪʦʚʘʨʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʬʨʘʢʪʦʛʨʘʤʤʦʡ (ʈʠʩ.4).  

 

 
ʈʠʩ. 4. ɼʠʬʨʘʢʪʦʛʨʘʤʤʘ ʪʦʚʘʨʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ. 
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ɿʘʢʣʶʯʝʥʠʝ: 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ  ʜʘʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʚ  ʩʦʙʩʪʚʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʚʦʜʘʭ ʠʟʣʠʚʘ ʃʝʚʠʭʠ ʦʙʥʘʨʫʞʝʥʘ ʟʥʘʯʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʣʣʦʠʜʥʦʡ 

ʩʝʨʳ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ  ʩʭʝʤ ʦʯʠʩʪʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʢʦʚʘʥʠʷ.  ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʣʣʦʠʜʥʦʡ ʩʝʨʳ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʦʥʪʘʢʪʝ ʩ ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʧʨʦʮʝʩʩ ʟʘʢʠʩʣʝʥʠʷ 

ʫʩʢʦʨʷʪʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʧʨʠʨʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʘ ʦʩʪʘʥʦʚʣʝʥ ʦʥ 

ʤʦʞʝʪ ʙʳʪʴ ʫʜʘʣʝʥʠʝʤ ʠʟ ʩʠʩʪʝʤʳ ʩʝʨʳ ʩ ʥʫʣʝʚʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʜʦʩʪʠʛʘʝʤʳʤ ʚ ʨʝʞʠʤʝ ʵʣʝʢʪʨʦʣʠʟʘ ʩ 

ʨʘʟʜʝʣʝʥʥʳʤʠ ʧʨʠʵʣʝʢʪʨʦʜʥʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝʥʠʝʤ ʬʘʟ ʚ 

ʚʳʩʦʢʦʥʘʧʨʷʞʝʥʥʦʤ ʮʝʥʪʨʦʙʝʞʥʦʤ ʧʦʣʝ 

***  
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ɸʥʥʦʪʘʮʠʷ 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ. ʇʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʜʝʬʝʢʪʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʳ 

ʧʫʪʠ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ ʤʝʪʦʜ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ ʮʠʥʢʦʚʘʥʠʝ, ʵʣʝʢʪʨʦʣʠʪʳ, ʵʣʝʢʪʨʦʣʠʟ, 

ʜʝʬʝʢʪ, ʢʘʯʝʩʪʚʦ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʦʩʘʞʜʝʥʠʝ. 

 

Abstract 

This paper discusses the main problems of automation of galvanic galvanizing of steel 

products. The main types of defects arising during the automation of the galvanic galvanizing 

process are shown, ways of eliminating the problems that arise are proposed. A method for 

controlling the galvanic deposition process has been developed and automated. 

Key words: galvanic galvanizing, electrolytes, electrolysis, defect, quality, 

automation, deposition. 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʠʟʜʝʣʠʡ ʦʪ ʢʦʨʨʦʟʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʙʦʯʝʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ ʮʠʥʢʦʚʘʥʠʝ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʮʠʥʢʦʚʘʥʠʷ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʘʥʦʜʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʟʘʱʠʪʳ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʮʠʥʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

0,763, ʯʪʦ ʤʝʥʴʰʝ ʵʪʦʛʦ ʞʝ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʞʝʣʝʟʦ, ʩʪʘʣʴ, ʯʫʛʫʥ, ʧʦʵʪʦʤʫ ʮʠʥʢ ʟʘʱʠʱʘʝʪ ʠʭ ʦʪ ʢʦʨʨʦʟʠʠ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʤ 

ʧʫʪʝʤ. ɿʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʮʠʥʢʦʚʳʭ ʧʦʢʨʳʪʠʡ ʩʦʭʨʘʥʷʶʪʩʷ ʜʘʞʝ ʧʨʠ ʤʘʣʦʡ ʪʦʣʱʠʥʝ 

ʩʣʦʷ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʨ ʠ ʦʙʥʘʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʩʫʭʦʤ ʚʦʟʜʫʭʝ ʮʠʥʢ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʢʠʩʣʷʝʪʩʷ, 

ʦʜʥʘʢʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 225 Áʉ ʩʢʦʨʦʩʪʴ ʝʛʦ ʦʢʠʩʣʝʥʠʷ ʙʳʩʪʨʦ 

ʚʦʟʨʘʩʪʘʝʪ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʢʨʳʚʘʷʩʴ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʧʣʝʥʢʦʡ ʦʩʥʦʚʥʳʭ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʦʚ, ʮʠʥʢ ʙʳʩʪʨʦ ʨʘʟʨʫʰʘʝʪʩʷ ʜʘʞʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ 

ʧʨʝʩʥʦʡ ʚʦʜʝ ʠ ʚʦ ʚʣʘʞʥʦʤ ʚʦʟʜʫʭʝ (ʦʩʦʙʝʥʥʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʉʆ2 ʠ SO2). 

ʇʨʦʮʝʩʩʳ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʪʝ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʮʠʘʥʠʩʪʳʝ ʠʣʠ ʘʤʤʠʘʯʥʳʝ ʵʣʝʢʪʨʦʣʠʪʳ, ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʚʨʝʜʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʣʶʜʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘ ʪʘʢʞʝ ʚ ʮʝʣʷʭ 

ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ ʛʘʣʴʚʘʥʠʟʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʢʦʥʪʘʢʪ ʨʘʙʦʯʝʛʦ ʧʝʨʩʦʥʘʣʘ ʩ ʚʨʝʜʥʦʡ 

ʩʨʝʜʦʡ.  
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ʇʨʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦʢʨʳʪʠʷ ʜʝʪʘʣʝʡ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʣʠʪʘ 

ʧʨʠʤʝʥʷʶʪ ʦʙʳʯʥʦ ʨʘʩʪʚʦʨ ʩʦʣʠ ʦʩʘʞʜʘʝʤʦʛʦ ʤʝʪʘʣʣʘ (ʚ ʵʣʝʢʪʨʦʣʠʪ ʚʚʦʜʷʪ ʪʘʢʞʝ 

ʥʝʢʦʪʦʨʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʫʣʫʯʰʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʢʨʳʪʠʡ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʪ.ʜ.). ɸʥʦʜʘʤʠ ʩʣʫʞʘʪ ʧʣʘʩʪʠʥʳ ʠʟ 

ʦʩʘʞʜʘʝʤʦʛʦ ʤʝʪʘʣʣʘ, ʘ ʢʘʪʦʜʘʤʠ - ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʳʝ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʜʝʪʘʣʠ, ʧʦʜʣʝʞʘʱʠʝ ʧʦʢʨʳʪʠʶ. 

ʇʨʦʮʝʩʩ ʵʣʝʢʪʨʦʣʠʟʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ: ʧʦʣʫʯʝʥʠʝ ʚ ʵʣʝʢʪʨʦʣʠʪʝ 

ʠʦʥʦʚ ʦʩʘʞʜʘʝʤʦʛʦ ʤʝʪʘʣʣʘ; ʧʝʨʝʥʦʩ ʧʦʣʫʯʝʥʥʳʭ ʠʦʥʦʚ ʢ ʜʝʪʘʣʠ-ʢʘʪʦʜʫ; ʧʝʨʝʭʦʜ 

ʠʦʥʦʚ ʤʝʪʘʣʣʘ ʚ ʘʪʦʤʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ; ʦʩʘʞʜʝʥʠʝ ʘʪʦʤʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ. 

ʕʣʝʢʪʨʦʣʠʟ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦʨʠʤʳʭ ʠ ʥʝʨʘʩʪʚʦʨʠʤʳʭ 

ʘʥʦʜʦʚ. ɺ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʵʣʝʢʪʨʦʣʠʟʘ ʩ ʨʘʩʪʚʦʨʠʤʳʤ ʘʥʦʜʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ 

ʦʩʘʞʜʘʝʤʦʛʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʤʝʪʘʣʣʘ, ʦʥ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ 

ʵʣʝʢʪʨʦʣʠʪʝ, ʦʙʨʘʟʫʷ ʥʦʚʳʝ ʠʦʥʳ ʤʝʪʘʣʣʘ ʚʟʘʤʝʥ ʚʳʜʝʣʠʚʰʠʭʩʷ ʥʘ ʢʘʪʦʜʝ, ʪʝʤ ʩʘʤʳʤ 

ʧʦʜʜʝʨʞʠʚʘʷ ʪʨʝʙʫʝʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʪʘʣʣʘ ʚ ʨʘʩʪʚʦʨʝ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʥʝʩʝʥʠʝ ʧʦʢʨʳʪʠʷ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ 

ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʙʦʣʴʰʦʡ ʜʣʠʥʳ, ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʘʥʦʜʦʚ. 

ʅʝʨʘʩʪʚʦʨʠʤʳʝ ʘʥʦʜʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʤʝʪʘʣʣʘ ʠʣʠ ʩʧʣʘʚʘ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʤ 

ʵʣʝʢʪʨʦʣʠʪʝ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ (ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʠʥʝʮ), ʠʣʠ ʠʟ ʛʨʘʬʠʪʘ. ʇʨʠ 

ʦʩʘʞʜʝʥʠʠ ʤʝʪʘʣʣʦʚ ʠʟ ʮʠʘʥʠʩʪʳʭ ʵʣʝʢʪʨʦʣʠʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʘʥʦʜʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʣʴʥʳʝ ʘʥʦʜʳ, ʘ ʚ ʢʠʩʣʳʭ - ʦʩʚʠʥʮʦʚʘʥʥʫʶ ʧʨʦʚʦʣʦʢʫ. ʅʘ 

ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʘʥʦʜʘʭ ʧʨʠ ʵʣʝʢʪʨʦʣʠʟʝ ʦʙʳʯʥʦ ʚʳʜʝʣʷʝʪʩʷ ʢʠʩʣʦʨʦʜ. 

ʇʨʦʮʝʩʩ ʵʣʝʢʪʨʦʣʠʟʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʩʦʩʪʘʚʝ ʵʣʝʢʪʨʦʣʠʪʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʤʷ 

ʦʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʢʠʩʣʦʪʥʦʩʪʴʶ ʵʣʝʢʪʨʦʣʠʪʘ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʛʨʘʤʤʘʭ ʥʘ ʣʠʪʨ, 

ʠʣʠ ʚ ʝʜʠʥʠʮʘʭ ʨʅ; ʪʝʤʧʝʨʘʪʫʨʦʡ ʵʣʝʢʪʨʦʣʠʪʘ; ʢʘʪʦʜʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʪʦʢʘ ʚ ʘʤʧʝʨʘʭ ʥʘ 

ʢʚʘʜʨʘʪʥʳʡ ʜʝʮʠʤʝʪʨ. 

ʂʘʯʝʩʪʚʦ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʚʥʝʰʥʠʤ ʚʠʜʦʤ, 

ʧʨʦʯʥʦʩʪʴʶ ʩʮʝʧʣʝʥʠʷ ʩ ʦʩʥʦʚʥʳʤ ʤʝʪʘʣʣʦʤ, ʪʦʣʱʠʥʦʡ ʠ ʧʦʨʠʩʪʦʩʪʴʶ. ɼʦʧʫʩʢʘʝʪʩʷ 

ʥʘʣʠʯʠʝ ʨʠʩʦʢ, ʮʘʨʘʧʠʥ, ʦʪʜʝʣʴʥʳʭ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ ʠ ʥʝʩʢʚʦʟʥʳʭ ʧʦʨ, ʣʝʛʢʦ 

ʫʩʪʨʘʥʷʝʤʳʭ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʠʨʦʚʘʥʠʠ. ɼʦʧʫʩʪʠʤʳʤʠ ʜʝʬʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʪʘʢʞʝ ʚʳʩʦʭʰʠʝ ʧʦʜʪʝʢʠ ʚʦʜʳ ʠ ʨʘʟʥʳʝ ʦʪʪʝʥʢʠ. 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ ʠʥʦʛʜʘ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ ʧʦʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪ ʢʘʢ 

ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ, ʪʘʢ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʠʟʜʝʣʠʡ. ʇʨʠʯʠʥ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʬʝʢʪʦʚ 

ʯʘʱʝ ʚʩʝʛʦ ʜʚʝ: ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ ʧʨʦʮʝʩʩʝ ʮʠʥʢʦʚʘʥʠʷ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʥʳʝ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, 

ʢʦʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʮʠʥʢʦʚʘʥʠʷ:  

½ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʘʜʛʝʟʠʷ - ʯʘʱʝ ʚʩʝʛʦ ʪʘʢʦʡ ʚʠʜ ʙʨʘʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʷʪʴ ʦʮʠʥʢʦʚʢʫ ʟʘʥʦʚʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʟʘʪʨʘʪʘʤ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʩʮʝʧʣʝʥʠʝ 

ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤ ʤʝʪʘʣʣʦʤ ʠ ʧʦʢʨʳʪʠʝʤ. ʇʨʠʯʠʥʦʡ 

ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʙʨʘʢ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ;  

½ ʦʪʩʣʘʠʚʘʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʦʪ ʧʦʜʩʣʦʷ ï ʧʨʠʯʠʥʘʤʠ ʜʝʬʝʢʪʘ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʤʳʚʢʘ ʧʦʩʣʝ ʤʝʜʥʝʥʠʷ ʠʣʠ ʜʝʢʘʧʠʨʦʚʘʥʠʷ, 

ʥʘʣʠʯʠʝ ʧʦʜʩʣʦʷ ʤʝʜʠ ʠʣʠ ʧʷʪʝʥ ʤʝʜʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʨʝʛʫʣʷʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʥʘ ʦʙʱʫʶ 

ʘʜʛʝʟʠʶ; 

½ ʧʠʪʪʠʥʛ - ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʨʨʦʟʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚ ʤʝʪʘʣʣʝ 

ʦʙʨʘʟʫʶʪʩʷ ʷʤʢʠ ʠ ʧʦʣʦʩʪʠ. ʇʨʠ ʪʘʢʦʤ ʜʝʬʝʢʪʝ ʥʘʥʦʩʠʪʩʷ ʧʦʚʪʦʨʥʦʝ 



ð 80 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʧʦʢʨʳʪʠʷ ʠʣʠ ʜʝʪʘʣʴ ʙʨʘʢʫʝʪʩʷ. ʇʠʪʪʠʥʛʦʚʘʷ ʢʦʨʨʦʟʠʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ 

ʥʘʣʠʯʠʠ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʤʝʩʝʡ, ʟʘʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʪʦʢʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʵʣʝʢʪʨʦʣʠʪʘ, ʧʦʥʠʞʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ pH;  

½ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʢʨʳʪʠʷ - ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ. ɼʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʧʨʠʯʠʥ: ʪʝ, 

ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ð ʥʝʢʘʯʝʩʪʚʝʥʥʦ 

ʚʳʧʦʣʥʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʟʜʝʣʠʡ: ʰʣʠʬʦʚʢʘ, ʦʯʠʩʪʢʘ ʠ ʪʝ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʚ ʧʨʦʮʝʩʩʝ ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʷ: ʥʘʣʠʯʠʝ ʚ ʵʣʝʢʪʨʦʣʠʪʝ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʦʪ ʠʩʧʦʣʥʠʪʝʣʷ ʪʨʝʙʫʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʚʦ ʚʪʦʨʦʤ - ʦʩʫʱʝʩʪʚʠʪʴ ʬʠʣʴʪʨʘʮʠʶ ʠ ʢʦʨʨʝʢʮʠʶ 

ʵʣʝʢʪʨʦʣʠʪʘ; 

½ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʚʠʜʘ - ʝʡ ʧʦʜʚʝʨʞʝʥʳ ʜʝʪʘʣʠ ʩ ʙʣʝʩʪʷʱʠʤ 

ʧʦʢʨʳʪʠʝʤ. ʅʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʘʪʦʚʳʭ 

ʧʷʪʥʠʩʪʳʭ ʫʯʘʩʪʢʦʚ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. 

ʇʨʠʯʠʥʘʤʠ ʩʣʫʞʘʪ ʯʨʝʟʤʝʨʥʦʝ ʪʨʘʚʣʝʥʠʝ ʠ ʥʘʨʫʰʝʥʠʝ ʧʨʦʧʦʨʮʠʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʣʝʢʪʨʦʣʠʪʘ ʠʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʠʤʝʩʝʡ. ɽʱʝ ʦʜʥʦʡ 

ʧʨʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʢʨʳʪʠʷ; 

½ ʭʨʫʧʢʦʩʪʴ ʧʦʢʨʳʪʠʷ - ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʥʘʣʠʯʠʝʤ ʚ ʵʣʝʢʪʨʦʣʠʪʝ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʮʠʥʢʘ, 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʮʠʘʥʘ ʠʣʠ ʱʝʣʦʯʠ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʵʣʝʢʪʨʦʣʠʪʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʬʝʢʪʘ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʣʠʪʘ; 

½ ʪʝʤʥʳʡ ʮʚʝʪ ʧʦʢʨʳʪʠʷ - ʚʳʟʳʚʘʝʪʩʷ ʥʘʣʠʯʠʝʤ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʧʨʠʤʝʩʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʜʝʬʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʦʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʦʮʝʩʩʦʤ ʛʘʣʴʚʘʥʠʯʝʩʢʦʛʦ ʦʩʘʞʜʝʥʠʷ.  

ʈʘʚʥʦʤʝʨʥʦʩʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ ʠ ʚ, 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʩʦʩʪʘʚʘ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʨʝʞʠʤʘ ʨʘʙʦʪʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʵʣʝʢʪʨʦʣʠʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʧʨʦʩʪʳʝ 

ʠ ʩʣʦʞʥʳʝ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚʩʝ ʢʠʩʣʳʝ ʵʣʝʢʪʨʦʣʠʪʳ, ʢʦ ʚʪʦʨʦʡ - 

ʱʝʣʦʯʥʳʝ ʠ ʢʠʩʣʳʝ ʵʣʝʢʪʨʦʣʠʪʳ. ɺ ʩʣʦʞʥʳʭ ʵʣʝʢʪʨʦʣʠʪʘʭ ʪʦʢ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ 

ʨʘʚʥʦʤʝʨʥʦ ʜʘʞʝ ʥʘ ʜʝʪʘʣʷʭ ʩʣʦʞʥʦʛʦ ʧʨʦʬʠʣʷ, ʧʦʵʪʦʤʫ ʠ ʧʦʢʨʳʪʠʷ ʧʦʣʫʯʘʶʪʩʷ 

ʨʘʚʥʦʤʝʨʥʳʤʠ ʧʦ ʪʦʣʱʠʥʝ. ʉʧʦʩʦʙʥʦʩʪʴ ʵʣʝʢʪʨʦʣʠʪʘ ʜʘʚʘʪʴ ʨʘʚʥʦʤʝʨʥʳʝ ʧʦ ʪʦʣʱʠʥʝ 

ʧʦʢʨʳʪʠʷ ʥʘ ʜʝʪʘʣʷʭ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʵʣʝʢʪʨʦʣʠʪʘ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ ʦʩʘʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʙʠʨʘʪʴ ʵʣʝʢʪʨʦʣʠʪʳ ʩ 

ʚʳʩʦʢʦʡ ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʅʘʠʙʦʣʴʰʝʡ ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʦʙʣʘʜʘʶʪ ʩʣʦʞʥʳʝ ʵʣʝʢʪʨʦʣʠʪʳ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʮʠʘʥʠʩʪʳʝ, ʥʘʠʤʝʥʴʰʝʡ - 

ʭʨʦʤʦʚʳʝ ʵʣʝʢʪʨʦʣʠʪʳ. 

ʊʘʢ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʠʟ ʨʘʩʪʚʦʨʘ ʩʫʣʴʬʘʪʘ ʮʠʥʢʘ ʦʙʨʘʟʫʝʪʩʷ ʩʚʝʪʣʦ-ʩʝʨʦʝ, 

ʤʘʪʦʚʦʝ, ʨʘʚʥʦʤʝʨʥʦʝ ʧʦʢʨʳʪʠʝ ʩ ʭʦʨʦʰʝʡ ʘʜʛʝʥʟʠʝʡ. ʉ ʚʚʝʜʝʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʇɸɺ) ʧʦʢʨʳʪʠʝ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʥʦ-ʩʝʨʳʤ. ɼʦʙʘʚʢʘ NH4Cl (1,08 

ʤʦʣʴ/ʣ) ʚ ʵʣʝʢʪʨʦʣʠʪ, ʩʦʜʝʨʞʘʱʠʡ ZnSO4 ʠ ʇɸɺ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ ʧʦʢʨʳʪʠʷ ʩʦ 

ʩʣʘʙʳʤ ʙʣʝʩʢʦʤ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʭʦʜ ʧʦ ʪʦʢʫ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʮʠʥʢʘ ʠʟ ʚʦʜʥʦʛʦ 

ʨʘʩʪʚʦʨʘ ʩʦʜʝʨʞʘʱʝʛʦ ZnSO4 ʙʝʟ ʇɸɺ ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʇɸɺ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚ 

(ʙʣʠʟʦʢ ʢ 100 %), ʥʘ ʧʦʢʨʳʪʠʠ, ʧʦʣʫʯʘʝʤʦʤ ʠʟ ʵʣʝʢʪʨʦʣʠʪʘ ʩ ʇɸɺ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʢʦʧʣʝʥʠʝ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ, ʫʚʝʣʠʯʠʚʘʶʱʝʝʩʷ ʩ ʨʦʩʪʦʤ ʪʦʣʱʠʥʳ ʦʩʘʜʢʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʜʦʙʘʚʢʠ NH4Cl ʠʟʤʝʥʷʝʪʩʷ ʚʥʝʰʥʠʡ ʚʠʜ ʧʦʢʨʳʪʠʷ, ʦʪ 

ʧʦʣʫʙʣʝʩʪʷʱʝʛʦ ʜʦ ʙʣʝʩʪʷʱʝʛʦ, ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʝʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 1,08 ʜʦ 2,06 

ʤʦʣʴ/ʣ. ʇʨʠʩʫʪʩʪʚʠʝ ʜʦʙʘʚʢʠ ʇɸɺ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʤ ʵʣʝʢʪʨʦʣʠʪʝ ʮʠʥʢʦʚʘʥʠʷ, 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 81 ð 

 

 

 

ʩʦʜʝʨʞʘʱʠʤ ZnSO4, NH4Cl, ʧʨʠʜʘʝʪ ʦʩʘʜʢʫ ʮʠʥʢʘ ʞʝʣʪʦʚʘʪʳʡ ʦʪʪʝʥʦʢ, ʢʦʪʦʨʳʡ 

ʧʨʦʧʘʜʘʝʪ ʩ ʨʦʩʪʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ NH4Cl ʠ ʧʦʢʨʳʪʠʝ ʩʪʘʥʦʚʠʪʩʷ ʩʚʝʪʣʦ ʩʝʨʳʤ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʵʣʝʢʪʨʦʣʠʟʘ ʚ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʭ ʵʣʝʢʪʨʦʣʠʪʘʭ ʩ ʜʦʙʘʚʢʘʤʠ 

ʇɸɺ, ʪʘʢʞʝ ʢʘʢ ʠ ʚ ʵʣʝʢʪʨʦʣʠʪʘʭ ʩʦʩʪʘʚʘ ZnSO4 + ʇɸɺ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʳʭʦʜʘ 

ʧʦ ʪʦʢʫ, ʟʘ ʩʯʝʪ ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʚʦʜʦʨʦʜʘ ʠ ʠʟʤʝʥʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺʚʝʜʝʥʠʝ ʙʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʠʛʨʘʶʱʝʡ ʨʦʣʴ ʙʫʬʝʨʥʦʡ ʜʦʙʘʚʢʠ ʠ 

ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʫʶʱʝʡ ʜʦʙʘʚʢʠ, ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʮʠʥʢʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ 

ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ 0,5; 0,8 ɸ/ʜʤ
2
 ʚʳʭʦʜ ʧʦ ʪʦʢʫ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ 97-99 

%. ʇʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ (1,0 ɸ/ʜʤ
2
) ʚʳʭʦʜ ʧʦ ʪʦʢʫ ʟʘʚʠʩʠʪ ʦʪ ʪʦʣʱʠʥʳ 

ʧʦʢʨʳʪʠʷ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʩʢʦʨʦʩʪʠ ʚʳʜʝʣʝʥʠʷ 

ʚʦʜʦʨʦʜʘ ʧʨʠ ʥʘʨʘʱʠʚʘʥʠʠ ʧʦʢʨʳʪʠʷ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʮʠʥʢʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʦʩʘʞʜʝʥʥʦʛʦ ʠʟ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʛʦ 

ʣɻʝʢʪʨʦʣʠʪʘ ʙʝʟ ʜʦʙʘʚʢʠ ʇɸɺ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʧʦʢʨʳʪʠʷ. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʜʣʷ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʡ ʵʣʝʢʪʨʦʣʠʪ ʩʦʜʝʨʞʘʱʠʡ: 

ZnSO4(0,62 ʤʦʣʴ/ʣ) + NH4Cl (2,06 ʤʦʣʴ/ʣ) + H3BO3 (0,16 ʤʦʣʴ/ʣ) + ʇɸɺ, ʨʘʙʦʪʘʶʱʠʡ ʚ 

ʜʠʘʧʘʟʦʥʝ ʧʣʦʪʥʦʩʪʝʡ ʪʦʢʘ ʦʪ 0,5 ʜʦ 1.5 ɸ/ʜʤ
2
 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 10-29 Áʉ, ʦʙʣʘʜʘʶʱʠʡ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʈʉ) ʦʪ 30 ʜʦ 36 %. ʈʝʟʫʣʴʪʘʪʳ 

ʵʣʝʢʪʨʦʦʩʘʞʜʝʥʠʷ ʮʠʥʢʘ ʠʟ ʵʣʝʢʪʨʦʣʠʪʘ ʩʦʩʪʘʚʘ: ZnCl2 (0,29 ʤʦʣʴ/ʣ) + NH4Cl (3,2 

ʤʦʣʴ/ʣ) + ʇɸɺ, ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʦʩʪʘʚʘ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 

ʵʣʝʢʪʨʦʦʩʘʞʜʝʥʠʠ ʮʠʥʢʘ ʠʟ ʵʣʝʢʪʨʦʣʠʪʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʬʠʨʤʦʡ çʂʦʣʘʤʙʠʷ ʂʝʤʠʢʘʣ 

ʂʦʨʧʦʨʝʡʰʥè. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʢʘʪʠʦʥʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ ʇɸɺ, ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʬʠʨʤʦʡ ʜʣʷ ʭʣʦʨʠʩʪʳʭ ʵʣʝʢʪʨʦʣʠʪʦʚ 

ʮʠʥʢʦʚʘʥʠʷ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ZnSO4 ʠ NH4Cl . 

ʋʣʫʯʰʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʩʘʞʜʝʥʠʷ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʨʝʚʝʨʩʠʨʦʚʘʥʠʝʤ ʪʦʢʘ, ʪ.ʝ. ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʧʦʣʶʩʦʚ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʮʝʩʩ 

ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʧʦʢʨʳʪʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʨʘʩʭʦʜʫʝʤʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʩʦʩʪʘʚʣʷʣ 

ʥʝ ʙʦʣʝʝ 10-15 % ʦʪ ʦʙʱʝʛʦ ʨʘʩʭʦʜʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʉʫʱʥʦʩʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʦʣʶʩʦʚ ʥʘ ʰʠʥʘʭ ʚʘʥʥ ʧʦʩʨʝʜʩʪʚʦʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʣʝ ʚʨʝʤʝʥʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʘʪʦʜʥʳʭ ʠ ʘʥʦʜʥʳʭ ʧʝʨʠʦʜʦʚ ʦʙʨʘʙʦʪʢʠ 

ʜʝʪʘʣʝʡ ʚ ʵʣʝʢʪʨʦʣʠʪʝ ʦʙʳʯʥʦ ʚʳʙʠʨʘʶʪ ʨʘʚʥʳʤ ʦʪ 10:1 ʜʦ 15:1. ʅʘʧʨʠʤʝʨ, ʧʨʦʮʝʩʩ 

ʦʩʘʞʜʝʥʠʷ ʤʝʪʘʣʣʘ ʜʣʠʪʩʷ 10 ʩ, ʘ ʧʨʦʮʝʩʩ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ, ʧʦʣʫʯʝʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ - 1 ʩ ʠ ʪʘʢ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʟʘʜʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʘʞʜʝʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʪʦʢʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʧʨʦʠʩʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʷʚʣʝʥʠʷ: 

1. ʏʘʩʪʠʯʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʢʨʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʝʝ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʥʘ ʚʝʨʰʠʥʘʭ ʜʝʥʜʨʠʪʥʳʭ ʥʘʨʦʩʪʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʢʨʳʪʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʣʦʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩʛʣʘʞʠʚʘʝʪʩʷ, ʩʚʝʪʣʝʝʪ ʠ ʢ ʢʦʥʮʫ ʧʨʦʮʝʩʩʘ 

ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʙʣʝʩʪʷʱʝʡ; 

2. ʇʫʟʳʨʴʢʠ ʚʦʜʦʨʦʜʘ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ, ʧʨʠ ʘʥʦʜʥʦʤ 
ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʶʪ, ʯʝʤ ʫʩʪʨʘʥʷʝʪʩʷ ʯʘʩʪʳʡ ʚʠʜ ʙʨʘʢʘ - 

ʧʠʪʪʠʥʛ, ʪ.ʝ. ʢʨʫʧʥʘʷ ʚʦʜʦʨʦʜʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʧʦʢʨʳʪʠʷ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ 

ʢʠʩʣʦʨʦʜʘ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʥʘ ʜʝʪʘʣʷʭ ʧʨʠ ʘʥʦʜʥʦʤ ʧʝʨʝʢʣʶʯʝʥʠʠ, 

ʯʘʩʪʠʯʥʦ ʩʥʠʞʘʝʪʩʷ ʥʘʩʳʱʝʥʠʝ ʧʦʢʨʳʪʠʷ ʚʦʜʦʨʦʜʦʤ, ʩʦʟʜʘʶʱʝʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʫʶ ʚʦʜʦʨʦʜʥʫʶ ʭʨʫʧʢʦʩʪʴ ʜʝʪʘʣʝʡ; 

3. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʷʚʣʝʥʠʷʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʥʘ ʢʘʪʦʜʝ, ʧʨʠ 

ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʦʣʶʩʦʚ ʫʩʪʨʘʥʷʝʪʩʷ ʧʘʩʩʠʚʠʨʦʚʘʥʠʝ ʨʘʩʪʚʦʨʠʤʳʭ 

ʘʥʦʜʦʚ, ʠʤʝʶʱʝʝ ʤʝʩʪʦ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʪʦʢʘ. ʕʪʠʤ 

ʜʦʩʪʠʛʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʳʰʘʪʴ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ ʚ 23 ʨʘʟʘ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʦʢʨʳʪʠʡ; 
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4. ʅʘʨʷʜʫ ʩ ʫʢʘʟʘʥʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, 
ʯʪʦ ʨʝʚʝʨʩʠʨʦʚʘʥʠʝ ʪʦʢʘ ʥʘ 10-15 % ʩʥʠʞʘʝʪ ʬʘʢʪʠʯʝʩʢʠʡ ʚʳʭʦʜ ʧʦ 

ʪʦʢʫ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ . 

ʄʝʪʦʜ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʪʦʢʘ ʧʨʠʛʦʜʝʥ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ 

ʢʨʦʤʝ ʥʠʢʝʣʠʨʦʚʘʥʠʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʘʥʦʜʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ ʜʘʞʝ ʥʘ ʜʦʣʠ ʩʝʢʫʥʜʳ 

ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʣʘʠʚʘʥʠʶ ʧʦʢʨʳʪʠʷ. 

ɺʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʭʨʦʤʠʨʦʚʘʥʠʠ) ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ 

çʪʦʣʯʦʢè ʪʦʢʘ, ʪ.ʝ. ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʩʝʢʫʥʜ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʝʝ ʜʦ ʨʘʙʦʯʝʡ ʚʝʣʠʯʠʥʳ. ʀʥʦʛʜʘ ʪʘʢʦʝ ʪʦʣʯʢʦʦʙʨʘʟʥʦʝ, 

ʠʤʧʫʣʴʩʥʦʝ ʦʩʘʞʜʝʥʠʝ ʤʝʪʘʣʣʘ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʚʳʢʣʶʯʝʥʠʝʤ ʪʦʢʘ ʯʝʨʝʟ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ. 

ʅʘʢʦʥʝʮ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʦʚʥʳʭ, ʙʝʩʧʦʨʠʩʪʳʭ ʧʦʢʨʳʪʠʡ ʩ ʨʘʚʥʦʤʝʨʥʦ 

ʩʛʣʘʞʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʯʘʩʪʦʪʳ (ʨʠʩʫʥʦʢ 1). 

ʇʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʯʝʨʝʟ ʜʠʦʜʳ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʚʝʪʚʠ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʩʧʦʩʦʙʥʘ ʜʘʚʘʪʴ ʚʳʧʨʷʤʣʝʥʥʳʡ ʪʦʢ. ʇʨʠ ʨʘʚʝʥʩʪʚʝ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʚ ʦʙʝʠʭ 

ʚʝʪʚʷʭ ʚ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʚʘʥʥʫ ʧʦʩʪʫʧʘʝʪ ʦʙʳʯʥʳʡ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʩ ʯʘʩʪʦʪʦʡ 50 ɻʮ, ʠ 

ʦʩʘʞʜʝʥʠʷ ʠʣʠ ʨʘʩʪʚʦʨʝʥʠʷ ʤʝʪʘʣʣʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ.  

 

 
ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʣʳ ʪʦʢʘ ʚ ʫʩʪʘʥʦʚʢʝ ʧʠʪʘʥʠʷ ʚʘʥʥ ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʧʝʨʝʤʝʥʥʳʤ 

ʪʦʢʦʤ. 

 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚ ʦʙʝʠʭ ʚʝʪʚʷʭ ʨʝʦʩʪʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʠʣʫ 

ʘʥʦʜʥʦʛʦ ʠ ʢʘʪʦʜʥʦʛʦ ʧʨʦʮʝʩʩʦʚ, ʚ ʚʘʥʥʝ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʠʙʦ ʘʥʦʜʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ 

ʤʝʪʘʣʣʘ, ʣʠʙʦ ʛʘʣʴʚʘʥʠʯʝʩʢʦʝ ʦʩʘʞʜʝʥʠʝ, ʠʣʠ ʩʤʝʰʘʥʥʳʡ ʧʨʦʮʝʩʩ ʢʘʪʦʜʥʦʛʦ 

ʦʩʘʞʜʝʥʠʷ ʤʝʪʘʣʣʘ, ʧʨʝʨʳʚʘʝʤʳʡ 50 ʨʘʟ ʚ ʩʝʢʫʥʜʫ ʟʘ ʩʯʝʪ ʝʛʦ ʘʥʦʜʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʨʝʦʩʪʘʪʳ ʪʘʢ, ʯʪʦʙʳ ʥʘ ʧʨʦʮʝʩʩ ʦʩʘʞʜʝʥʠʷ ʪʨʘʪʠʣʦʩʴ 80-90 

% ʪʦʢʘ, ʘ ʦʩʪʘʣʴʥʦʡ ʪʦʢ ʨʘʩʭʦʜʦʚʘʣʩʷ ʥʘ ʘʥʦʜʥʦʝ ʨʘʩʪʚʦʨʝʥʠʝ ʧʦʣʫʯʘʝʤʦʛʦ ʧʦʢʨʳʪʠʷ, 

ʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʛʣʘʞʠʚʘʥʠʝ ʧʦʢʨʳʪʠʷ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʦʩʘʞʜʝʥʠʠ ʧʦʢʨʳʪʠʡ ʩ 

ʨʝʚʝʨʩʠʨʦʚʘʥʠʝʤ ʪʦʢʘ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʠʛʦʜʝʥ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʵʣʝʢʪʨʦʣʠʪʦʚ. 

***  
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3. ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʛʘʣʴʚʘʥʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: [https://ecm-zink.ru/info/stati/faktoryi-vliyayushhie-na-ravnomernost-galvanicheskix-

pokryitij.html]. 
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ɸʥʥʦʪʘʮʠʷ  
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʤʠʨʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ 

ʣʶʜʷʤ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʟʜʦʨʦʚʴʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʟʚʨʘʱʝʥʠʷ ʚ 

ʩʦʮʠʘʣʴʥʫʶ ʞʠʟʥʴ ʦʙʱʝʩʪʚʘ ʠ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʩʪʘʪʴʝ 

ʨʘʟʨʘʙʦʪʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʟʜʘʥʠʷ ʩʘʤʦʭʦʜʥʦʡ ʠʥʚʘʣʠʜʥʦʡ 

ʢʦʣʷʩʢʦʡ ʩ ʤʦʪʦʨ-ʢʦʣʝʩʦʤ ʚ ʢʦʤʧʣʝʢʪʘʮʠʠ ʩ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʣʝʩʘʤʠ. ʉʪʘʪʴʷ 

ʜʝʣʘʝʪ ʫʧʦʨ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʨʘʚʥʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʣʝʩ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʣʝʩʘ, ʘʤʦʨʪʠʟʘʪʦʨʳ, ʩʘʤʦʭʦʜʥʘʷ 

ʠʥʚʘʣʠʜʥʘʷ ʢʦʣʷʩʢʘ, ʤʦʪʦʨ-ʢʦʣʝʩʦ, ʧʦʤʦʱʴ ʣʶʜʷʤ ʩ ʆɺɿ, 3D ʤʦʜʝʣʴ. 
 
ʊʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʣʝʩ ʚ 

ʢʦʥʩʪʨʫʢʮʠʷʭ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ ʩ ʤʦʪʦʨ-ʢʦʣʝʩʘʤʠ, ʠʤʝʝʪ ʦʩʦʙʦʝ 
ʟʥʘʯʝʥʠʝ ʠ ʥʦʚʠʟʥʫ, ʪ.ʢ. ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʥʘ 
ʥʝʦʙʦʨʫʜʦʚʘʥʥʦʤ ʜʦʨʦʞʥʦʤ ʧʦʣʦʪʥʝ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʧʷʪʩʪʚʠʡ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢ ʧʝʨʝʤʝʱʝʥʠʶ ʤʘʣʦʤʦʙʠʣʴʥʳʭ ʣʠʮ 
ʠ ʧʦʚʳʰʝʥʠʶ ʠʭ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ [1]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ Rhinoceros 3D, ʢʦʪʦʨʘʷ 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʛʝʦʤʝʪʨʠʠ NURBS ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʩ 
ʪʚʝʨʜʦʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [2]. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ 
ʥʘʪʫʨʥʳʝ ʠʩʧʳʪʘʥʠʷ, ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʬʠʢʩʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʦʢʘʟʘʪʝʣʝʡ 
ʦʙʨʘʟʮʦʚ ʘʤʦʨʪʠʟʘʪʦʨʦʚ ʢʘʢ ʜʝʤʧʬʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʥʚʘʣʠʜʥʦʡ 
ʢʦʣʷʩʢʠ. ʀʟʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 
ʪʠʧʦʚ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʩ ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ. ʊʘʢʞʝ ʧʨʠʤʝʥʷʣʦʩʴ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ ʧʝʨʝʜʦʚʦʡ 
ʧʨʘʢʪʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ, 
ʩʠʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ, 3D ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʢʦʥʢʨʝʪʠʟʘʮʠʷ, ʩʙʦʨ ʥʝʟʘʚʠʩʠʤʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʩ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 
ɹʦʢʩʘ-ʋʠʣʩʦʥʘ. 

ɸʤʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʣʝʩʘ ï ʵʪʦ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʝʩʢʠ, ʚʩʪʨʦʝʥʥʘʷ ʚ 
ʧʘʩʩʠʚʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʢʦʣʝʩʦ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ï ʧʦʜʚʝʩʢʘ 
ʚʥʫʪʨʠ ʢʦʣʝʩʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʘʤʦʨʪʠʟʠʨʦʚʘʪʴ ʪʦʣʯʢʠ ʠ ʚʠʙʨʘʮʠʠ ʚ 
ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʫʣʫʯʰʘʷ ʦʪʢʣʠʢ, ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ 
ʧʦʜʚʝʩʢʠ [3]. 

ɸʤʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʣʝʩʘ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʚʝʣʦʩʠʧʝʜʦʚ ʠ 
ʠʥʚʘʣʠʜʥʳʭ ʢʦʣʷʩʦʢ, ʥʦ ʚ ʙʫʜʫʱʝʤ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʠ ʚ ʪʫʨʠʩʪʠʯʝʩʢʠʭ 
ʤʦʪʦʮʠʢʣʘʭ, ʢʚʘʜʨʦʮʠʢʣʘʭ, ʩʥʝʛʦʭʦʜʘʭ, ʪ.ʝ. ʚ ʪʝʭʥʠʢʝ ʜʣʷ ʜʚʠʞʝʥʠʷ ʧʦ ʜʦʨʦʛʘʤ ʩʦ 
ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ. 

ɸʤʦʨʪʠʟʠʨʦʚʘʥʥʦʝ ʢʦʣʝʩʦ ʩʧʦʩʦʙʥʦ ʧʦʛʣʦʱʘʪʴ ʜʦ 50% ʵʥʝʨʛʠʠ ʚʦ ʚʨʝʤʷ 
ʜʚʠʞʝʥʠʷ ʧʦ ʥʝʨʦʚʥʦʩʪʷʤ: ʙʦʨʜʶʨʘʤ, ʩʪʫʧʝʥʴʢʘʤ ʠ ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʚʝʩʢʘ ʚʥʫʪʨʠ 



ð 84 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 
ʢʦʣʝʩʘ ʘʢʪʠʚʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʢʦʥʪʘʢʪʘ ʩ ʥʝʨʦʚʥʦʩʪʴʶ, ʘ ʟʥʘʯʠʪ, ʧʨʠ ʝʟʜʝ ʧʦ 
ʨʦʚʥʳʤ ʜʦʨʦʛʘʤ ʢʦʣʝʩʦ ʪʘʢʦʝ ʢʦʣʝʩʦ ʨʘʙʦʪʘʝʪ ʢʘʢ ʦʙʳʯʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʘʩʩʠʚʥʦʝ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʢʦʣʝʩʘʤʠ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʦʙʣʘʜʘʶʪ 
ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ: 

½ ʧʦʛʣʦʱʘʶʪ ʚʠʙʨʘʮʠʶ ʠ ʫʜʘʨʳ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʠ 
ʥʝʨʦʚʥʦʩʪʝʡ ʚʦ ʚʨʝʤʷ ʜʚʠʞʝʥʠʷ; 

½ ʣʝʛʢʦ ʩʥʠʤʘʶʪʩʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪ ʟʘ ʩʯʝʪ 
ʙʳʩʪʨʦʩʲʝʤʥʦʡ ʦʩʠ; 

½ ʜʦʩʪʫʧʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʘʭ ʞʝʩʪʢʦʩʪʠ ʘʤʦʨʪʠʟʘʪʦʨʦʚ; 

½ ʚʦʟʤʦʞʥʦ ʠʟʛʦʪʦʚʣʝʥʠʝ ʢʘʢ ʚ ʩʘʤʦʤ ʵʢʦʥʦʤʠʯʥʦʤ ʪʨʝʭ 
ʘʤʦʨʪʠʟʘʮʠʦʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʪʘʢ ʠ ʚ ʤʥʦʛʦʟʚʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʮʝʣʴʶ 
ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥʳ 3D ʤʦʜʝʣʠ ʘʤʦʨʪʠʟʠʨʫʶʱʝʛʦ ʢʦʣʝʩʘ ʩ ʨʘʟʥʳʤʠ 
ʚʘʨʠʘʥʪʘʤʠ ʘʤʦʨʪʠʟʘʪʦʨʦʚ  

 

 
ʘ)                                                                    ʙ) 

 

 
ʚ) 

ʘ) ʢʦʣʝʩʦ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʦʜʥʦʪʨʫʙʥʳʤʠ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ ʙ) ʢʦʣʝʩʦ ʩ ʛʘʟʦʥʘʧʦʣʥʝʥʥʳʤʠ 

ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ ʚ) ʢʦʣʝʩʦ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʨʳʯʘʞʥʳʤʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʤʠ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ 

ʈʠʩ.1. 3D ʤʦʜʝʣʠ ʘʤʦʨʪʠʟʠʨʫʶʱʝʛʦ ʢʦʣʝʩʘ ʩ ʨʘʟʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʘʤʦʨʪʠʟʘʪʦʨʦʚ 

 
ɺ ʩʠʩʪʝʤʝ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʣʝʩʘ ʩʪʘʥʜʘʨʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʠʥʠʤʫʤ ʪʨʠ 

ʧʦʨʰʥʷ ʩʞʠʤʘʶʪʩʷ ʜʣʷ ʧʦʛʣʦʱʝʥʠʷ ʫʜʘʨʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
ʙʝʟʫʜʘʨʥʦʛʦ ʠ ʙʝʟʚʠʙʨʘʮʠʦʥʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ. 

ʆʙʦʜ ʢʦʣʝʩʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʞʝʩʪʢʠʡ ʠ ʧʨʦʯʥʳʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʳʯʘʛʠ 
ʧʦʜʚʝʩʢʠ ʠ ʩʪʫʧʠʮʘ ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʤʦʨʪʠʟʘʮʠʶ. 

ʇʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʫʞʠʥʘ ʘʤʦʨʪʠʟʘʪʦʨʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʞʠʤʘʝʪʩʷ, 
ʘ ʧʨʠ ʝʟʜʝ ʥʘ ʨʦʚʥʦʡ ʜʦʨʦʛʝ ʩʪʘʥʦʚʠʪʩʷ ʞʝʩʪʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ 
ʧʨʦʯʥʦʩʪʴ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʢʦʣʷʩʢʠ. 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 85 ð 

 

 

 

ʈʳʯʘʛʠ ʧʦʜʚʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʚʦʢʨʫʛ ʮʝʥʪʨʘʣʴʥʦʡ 
ʩʪʫʧʠʮʳ ʠ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʝʧʷʪʩʪʚʠʷ ʠʣʠ ʧʝʨʝʩʝʯʝʥʥʦʡ 
ʤʝʩʪʥʦʩʪʠ (ʨʠʩ. 2). 

ɼʝʤʧʬʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʤʦʨʪʠʟʘʮʠʶ ʥʘ 360 ʛʨʘʜʫʩʦʚ ʥʝʟʘʚʠʩʠʤʦ 
ʦʪ ʫʛʣʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʨʰʥʷ ʘʤʦʨʪʠʟʘʪʦʨʘ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʦʜʦʯʥʳʭ ʢʨʝʧʝʞʥʳʭ ʜʝʪʘʣʝʡ. 

ɸʤʦʨʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʣʝʩʘ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʜʝʘʣʴʥʦ 
ʜʦʧʦʣʥʷʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʠ ʩ ʤʦʪʦʨ-ʢʦʣʝʩʦʤ, ʫʣʫʯʰʘʷ ʝʝ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [4]. 

 

 
ʈʠʩ.2. 3D ʤʦʜʝʣʴ ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʠʥʚʘʣʠʜʥʦʡ ʢʦʣʷʩʢʠ ʩ ʤʦʪʦʨ-ʢʦʣʝʩʦʤ ʠ ʧʘʩʩʠʚʥʳʤʠ 

ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʳʤʠ ʢʦʣʝʩʘʤʠ 

 
ɺ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʭʘʥʠʢʠ ɺɻʋʕʉ ʢʦʤʘʥʜʘ ʘʚʪʦʨʦʚ ʨʘʟʨʘʙʦʪʘʣʘ ʠ 

ʠʟʛʦʪʦʚʠʣʘ 3 ʚʘʨʠʘʥʪʘ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘʪʫʨʥʳʝ 
ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʧʳʪʘʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʪʠʧʦʚ ʘʤʦʨʪʠʟʘʪʦʨʦʚ. 

ʇʝʨʚʳʡ ʪʠʧ ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʦʜʥʦʪʨʫʙʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ. ɼʘʥʥʳʡ ʪʠʧ 
ʘʤʦʨʪʠʟʘʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʢʦʨʧʫʩ ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʰʪʦʢ ʘʤʦʨʪʠʟʘʪʦʨʘ ʥʘ 
ʢʦʥʮʝ, ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʪʩʷ ʧʦʨʰʝʥʴ. ɺʝʨʭʥʷʷ ʧʨʫʞʠʥʘ ʥʘʜʝʚʘʝʪʩʷ ʥʘ ʰʪʦʢ 
ʘʤʦʨʪʠʟʘʪʦʨʘ, ʚʪʦʨʘʷ ʧʨʫʞʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʥʠʟʫ ʢʦʨʧʫʩʘ. ʇʨʫʞʠʥʳ ʩʣʫʞʘʪ ʜʣʷ 
ʚʦʟʚʨʘʱʝʥʠʷ ʧʦʨʰʥʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʣʘʚʥʦʩʪʴ ʭʦʜʘ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʦʜʥʦʪʨʫʙʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
ʜʣʠʥʘ ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 240 ʤʤ; 
ʜʣʠʥʘ ʚ ʨʘʩʪʷʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 300 ʤʤ; 
ʭʦʜ ʧʦʨʰʥʷ ï 60 ʤʤ; 
ʫʩʠʣʠʝ ʩʞʘʪʠʷ ï 270 ʅ; 
ʫʩʠʣʠʝ ʦʪʙʦʷ ï 520 ʅ; 
ʞʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ ï 8250 ʅ/ʤ. 
 

 
ʈʠʩ.3. ʄʝʭʘʥʠʯʝʩʢʠʡ ʦʜʥʦʪʨʫʙʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ 



ð 86 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ɺʪʦʨʦʡ ʪʠʧ ï ʛʘʟʦʥʘʧʦʣʥʝʥʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ. ɺʥʫʪʨʠ ʢʦʨʧʫʩʘ ʪʘʢ ʞʝ ʠʤʝʝʪʩʷ 

ʰʪʦʢ ʩ ʧʦʨʰʥʝʤ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʪʠʧʘ, ʪʘʢʦʡ ʘʤʦʨʪʠʟʘʪʦʨ ʥʝ ʠʤʝʝʪ 

ʧʨʫʞʠʥ. ɼʣʷ ʩʤʷʛʯʝʥʠʷ ʪʦʣʯʢʦʚ ʠ ʫʜʘʨʦʚ ʧʦʨʰʥʷ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʡ ʛʘʟ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʟʦʥʘʧʦʣʥʝʥʥʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ: 

ʜʣʠʥʘ ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 220 ʤʤ; 

ʜʣʠʥʘ ʚ ʨʘʩʪʷʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 300 ʤʤ; 

ʭʦʜ ʧʦʨʰʥʷ ï  80 ʤʤ; 

ʫʩʠʣʠʝ ʩʞʘʪʠʷ ï 220 ʅ; 

ʫʩʠʣʠʝ ʦʪʙʦʷ ï 270 ʅ. 

 

 
ʈʠʩ. 4. ɻʘʟʦʥʘʧʦʣʥʝʥʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ 

 

ʊʨʝʪʠʡ ʪʠʧ - ʤʝʭʘʥʠʯʝʩʢʠʡ ʨʳʯʘʞʥʳʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ. ɺ 

ʪʘʢʦʤ ʪʠʧʝ ʘʤʦʨʪʠʟʘʪʦʨʘ ʦʪʩʫʪʩʪʚʫʝʪ ʰʪʦʢ ʠ ʧʦʨʰʝʥʴ. ʇʨʠʥʮʠʧ ʝʛʦ ʨʘʙʦʪʳ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ï ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʥʝʰʥʠʭ ʩʠʣ ʘʤʦʨʪʠʟʘʪʦʨ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʟʘ ʩʯʝʪ ʧʦʜʚʠʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʦʙʨʘʪʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʝʦʜʠʪ ʧʨʫʞʠʥʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʳʯʘʞʥʦʛʦ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʦʛʦ ʘʤʦʨʪʠʟʘʪʦʨʘ: 

ʜʣʠʥʘ ʚ ʩʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 350 ʤʤ; 

ʜʣʠʥʘ ʚ ʨʘʩʪʷʥʫʪʦʤ ʩʦʩʪʦʷʥʠʠ ï 370 ʤʤ; 

ʭʦʜ ʧʦʨʰʥʷ ï 20 ʤʤ; 

ʫʩʠʣʠʝ ʩʞʘʪʠʷ ï 200 ʅ; 

ʫʩʠʣʠʝ ʦʪʙʦʷ ï 550 ʅ; 

ʞʝʪʩʢʦʩʪʴ ʧʨʫʞʠʥʳ ï 2500 ʅ/ʤ. 

 

 
ʈʠʩ. 5. ʄʝʭʘʥʠʯʝʩʢʠʡ ʨʳʯʘʞʥʳʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʡ ʘʤʦʨʪʠʟʘʪʦʨ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 87 ð 

 

 

 

ʇʦ ʠʪʦʛʘʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʩʞʘʪʠʝ ʠ ʦʪʙʦʡ ʘʤʦʨʪʠʟʘʪʦʨʦʚ (ʨʠʩ. 6) 

ʙʳʣʦ ʚʳʙʨʘʥʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ ʘʤʦʨʪʠʟʠʨʫʶʱʝʝ (1 ʪʠʧ) ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʢʦʣʝʩʘ, 

ʦʙʦʨʫʜʦʚʘʥʥʦʛʦ ʤʦʪʦʨ-ʢʦʣʝʩʦʤ ʢʘʢ ʜʚʠʛʘʪʝʣʝʤ. ʄʝʭʘʥʠʯʝʩʢʠʡ ʦʜʥʦʪʨʫʙʥʳʡ 

ʘʤʦʨʪʠʟʘʪʦʨ ʦʙʣʘʜʘʝʪ ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʞʘʪʠʷ ʠ ʦʪʙʦʷ. ʊʘʢ ʞʝ ʚʦ ʚʨʝʤʷ 

ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷ ʜʘʥʥʳʡ ʚʘʨʠʘʥʪ ʘʤʦʨʪʠʟʘʪʦʨʘ ʧʦʢʘʟʘʣ ʩʝʙʷ ʢʘʯʝʩʪʚʝʥʥʦ ʣʫʯʰʝ 

ʦʩʪʘʣʴʥʳʭ ʥʘ ʭʦʜʦʚʳʭ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʷʭ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʨʘʩʢʘʯʠʚʘʥʠʷ ʠ ʫʚʦʜʘ ʚ 

ʩʪʦʨʦʥʫ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʢʨʝʥʝ ʧʨʠ ʤʘʥʝʚʨʠʨʦʚʘʥʠʠ, ʫʚʝʣʠʯʝʥʠʠ ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʘʤʦʨʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʣʝʩʘ. 

 

 
ʈʠʩ. 6. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

 

ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʝʬʝʢʪʳ 

ʘʤʦʨʪʠʟʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʜʝʬʝʢʪʳ ʘʤʦʨʪʠʟʘʪʦʨʦʚ 
ɼʝʬʝʢʪ ʇʨʠʯʠʥʘ 

ʨʘʟʨʳʚ ʩʘʣʴʥʠʢʘ ʰʪʦʢʘ ʘʤʦʨʪʠʟʘʪʦʨʘ 

ʥʘʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʪʘʥʦʚʢʠ 

(ʧʦʚʨʝʞʜʝʥʠʝ ʭʨʦʤʦʚʦʛʦ ʧʦʢʨʳʪʠʷ ʰʪʦʢʘ), 

ʠ ʠʟʥʦʩ ʧʳʣʴʥʠʢʘ 

ʘʤʦʨʪʠʟʘʪʦʨʘ (ʢʦʨʨʦʟʠʷ ʰʪʦʢʘ ʧʨʠ 

ʧʦʧʘʜʘʥʠʠ ʚʣʘʛʠ). 

ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʘʤʦʨʪʠʟʘʪʦʨʘ: ʨʘʟʨʫʰʝʥʠʝ, 

ʚʳʭʦʜ ʠʟ ʩʪʨʦʷ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʟʥʦʩ ʢʣʘʧʘʥʥʦʛʦ ʫʟʣʘ 

ʠʣʠ ʧʦʨʰʥʷ 

ʧʦʩʣʝʜʩʪʚʠʝ ʘʚʘʨʠʠ ʠʣʠ ʥʘʝʟʜʘ ʥʘ 

ʧʨʝʧʷʪʩʪʚʠʝ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʘʤʦʨʪʠʟʘʪʦʨʘ: ʪʨʝʱʠʥʘ, 

ʚʤʷʪʠʥʘ ʚ ʢʦʨʧʫʩʝ, ʠʩʢʨʠʚʣʝʥʠʝ ʰʪʦʢʘ 
ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʜʚʝʩʢʠ 

ʨʘʟʨʫʰʝʥʠʝ ʘʤʦʨʪʠʟʘʪʦʨʘ: ʦʙʣʦʤ ʰʪʦʢʘ, ʦʪʨʳʚ 

ʢʨʝʧʝʞʥʦʡ ʧʨʦʫʰʠʥʳ, ʨʘʟʨʫʰʝʥʠʝ ʩʘʡʣʝʥʪʙʣʦʢʦʚ 
ʥʘʨʫʰʝʥʠʷ ʛʝʦʤʝʪʨʠʠ ʤʝʩʪ ʢʨʝʧʣʝʥʠʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʡʩʪʚ ʠʣʠ ʜʝʛʨʘʜʘʮʠʷ ʘʤʦʨʪʠʟʘʪʦʨʥʦʡ 

ʞʠʜʢʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʟʥʦʩ ʠʣʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ 

ʥʘʛʨʫʟʢʠ 

ʦʪʩʫʪʩʪʚʠʝ ʛʘʟʘ ʚ ʘʤʦʨʪʠʟʘʪʦʨʝ 
ʧʦʚʨʝʞʜʝʥʠʷ ʫʧʣʦʪʥʝʥʠʷ ʰʪʦʢʘ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʟʥʦʩ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʪʩʚ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 



ð 88 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʧʦ ʚʝʣʠʯʠʥʝ ʫʩʠʣʠʡ ʦʪʙʦʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʝʡ ʷʚʣʷʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʦʙʣʘʜʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʳʤʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

ʧʨʠ ʘʥʘʣʠʟʝ ʫʩʠʣʠʷ ʩʞʘʪʠʷ ʠ ʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʘʤʦʨʪʠʟʘʪʦʨʦʚ, 

ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʶʱʝʤ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʡ ʪʠʧ; 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʪʦʠʤʦʩʪʠ ʘʤʦʨʪʠʟʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳʤ ʧʨʠʟʥʘʥ ʧʝʨʚʳʡ ʪʠʧ, ʦʙʣʘʜʘʶʱʠʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴʶ, 

ʫʤʝʨʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

***  

1. ʂʫʨʦʯʢʠʥ ɺ. ɸ., ʀʩʘʯʝʥʢʦ ɺ. ʀ., ʂʘʡʙʳʰʝʚʘ ʈ. ɻ. ʂʦʥʮʝʧʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʦʮʠʘʣʴʥʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʘʢʪʠʚʥʳʭ ʠʥʚʘʣʠʜʦʚ-ʢʦʣʷʩʦʯʥʠʢʦʚ. - ɸʨʭʠʪʝʢʪʦʥ: 

ʠʟʚʝʩʪʠʷ ʚʫʟʦʚ. ï 2016. ï ʩ. 10. 

2. ɺʠʜʳ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://3d-modeli.net 

3. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ SOFTWEEL [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.softwheel.technology/ 

4. ʏʫʙʝʥʢʦ ɽ.ʌ., ʂʫʥʜʳʰʝʚ ʄ.ʅ., ʉʪʘʨʦʩʪʠʥ ɼ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʩʮʝʧʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʜʣʷ ʤʘʣʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩ ʤʦʪʦʨ-ʢʦʣʝʩʦʤ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʪʷʞʝʣʳʭ ʛʨʫʟʦʚ ʚ ʩʢʣʘʜʩʢʠʭ 

ʧʦʤʝʱʝʥʠʷʭ ʠ ʧʦʨʪʘʭ. - ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʊʉʊɺʆ ʇʆ ʈʓɹʆʃʆɺʉʊɺʋ. ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ɸʂʊʋɸʃʔʅʓɽ ʇʈʆɹʃɽʄʓ 

ʈɸɿɺʀʊʀʗ ʉʋɼʆʍʆɼʉʊɺɸ ʀ ʊʈɸʅʉʇʆʈʊɸ ɺ ɸɿʀɸʊʉʂʆ-ʊʀʍʆʆʂɽɸʅʉʂʆʄ ʈɽɻʀʆʅɽ. 

ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï 2019. ï ʩ. 193 - 198. 

ɹʝʢʢʫʣʦʚ ɹ.ʈ., ʈʘʭʤʦʥʢʫʣʦʚ ʊ.ɹ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʚʠʞʝʥʠʷ ʰʘʣʘ ʚ 

ʩʫʰʠʣʴʥʦʤ ʙʘʨʘʙʘʥʝ ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʡ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʩʫʰʢʠ ʰʘʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʰʘʣʘ, ʨʠʩ, ʟʝʨʥʦʚʳʝ ʧʨʦʜʫʢʪʳ, ʩʫʰʢʘʙ ʤʦʙʠʣʴʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ. 

 

ɺ ʤʠʨʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʘ ʨʦʩʪʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʝʨʘʙʦʪʢʠ 

ʚʳʨʘʱʝʥʥʳʭ ʟʝʨʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʪʝʭʥʠʢʠ. ʇʦ ʜʘʥʥʳʤʠ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ çʧʦʩʝʚʥʳʝ ʧʦʣʷ ʚ 2017 ʛʦʜʫ 166,08 ʤʣʥ. ʛʘ, ʚ 

2018 ʛʦʜʫ 167,13 ʤʣʥ. ʛʘè [1] ʠ çʧʦʪʨʝʙʣʝʥʠʝ ʨʠʩʘ ʚ 2019 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 486,622 ʤʣʥ. 

ʪʦʥʥ, ʚ 2020 ʛʦʜʫ 493,126 ʤʣʥ. ʪʦʥʥè [2]. ɺ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʨʦʩʪʦʤ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʨʠʩʘ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʢ ʚʥʝʜʨʝʥʠʶ 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʵʥʝʨʛʦ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʫʰʢʠ ʫʨʦʞʘʷ ʰʘʣʘ. 

ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʘʥʳ ʨʷʜ ʫʩʪʨʦʡʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʫʰʢʠ ʰʘʣʘ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʨʝʢʦʤʝʥʜʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʤʘʰʠʥ. ʆʜʥʘʢʦ, ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚʘ ʢ ʢʘʯʝʩʪʚʫ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʟʝʨʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʰʘʣʘ. 

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʰʘʣʘ ʚ ʙʘʨʘʙʘʥʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʫʰʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʢʘʯʝʩʪʚʘ ʩʫʰʢʠ ʰʘʣʳ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʵʥʝʨʛʠʠ. 
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ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʜʝʥʠʝ ʦʙʟʦʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʫʰʠʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʰʘʣʘ; ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʚʠʞʝʥʠʷ ʰʘʣʘ 

ʚ ʩʫʰʠʣʴʥʦʤ ʙʘʨʘʙʘʥʝ ʩ ʫʯʝʪʦʤ ʝʛʦ ʨʘʟʤʝʨʦʚ; 

ʇʨʦʚʝʜʝʥ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ [3,4,5,6,7,8 ʠ 9]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ 

ʘʥʘʣʠʟʦʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʣʦʞʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʫʰʢʠ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʧʨʠ ʩʫʰʢʝ ʟʝʨʥʘ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʝʞʥʠʭ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʰʘʣʘ 

ʦʥʦʚʥʳʤ ʠʟ ʦʩʥʦʚʥʳʭ ʫʟʣʦʚ ʢʦʪʦʨʦʛʦ ʷʚʷʝʪʩʷ ʩʫʰʠʣʴʥʳʡ ʙʘʨʘʙʘʥ. [10]. 

ʀʩʩʣʝʜʦʚʘʥʦ ʧʦ ʩʭʝʤʝ ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩ. 3. ʥʘʭʦʜʷʱʝʝʩʷ ʪʨʘʝʢʪʦʨʠʷ ʥʘ 1-

ʢʚʘʥʜʨʘʥʪʝ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʄ ʚ ʩʢʦʣʴʞʝʥʠʠ ʠʤʝʶʱʠʡ ʤʘʩʩʫ mʘ, ʚ ʚʠʜʝ ʦʢʨʫʞʥʦʩʪʠ 

ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʚʨʘʱʘʶʱʠʡʩʷ ʩ ʧʦʩʪʦʷʥʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ɤ, ʠʤʝʶʱʠʡ ʫʛʦʣ 

ʥʘʢʣʦʥʘ Ŭ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʠ ʧʦʜʥʠʤʘʶʱʘʷ ʚʚʝʨʭ ʥʘ ʫʛʦʣ ɓ. 

ʂ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʠʣʳ: Gʜ=mʘgïʩʠʣʘ ʪʷʞʝʩʪʠ; 

Fʠʥ=mʘɤ
2
Rʙïʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ; FN ïʩʠʣʘ ʨʝʘʢʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʝʸ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘ ʦʩʠ Z ʩʠʣʘ FNZ, ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʨʝʥʠʷ Fʪʨ ʥʘ ʦʩʠ Z ʩʠʣʘ FʪʨZ. 

ʅʘ ʨʠʩ. 1. ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ ʩʠʣ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʧʣʦʩʢʦʩʪʠ ʋZ ʥʘ ʯʘʩʪʴ ʥʘʩʳʧʠ 

ʰʘʣʘ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʣ ʧʦ ʧʣʦʩʢʦʩʪʠ ʋZ ʥʘ ʯʘʩʪʴ ʥʘʩʳʧʠ ʰʘʣʘ 

 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʭʝʤ, ʥʘ ʧʣʦʩʢʦʩʪʠ ʋZ ʮʝʪʨʦʙʝʞʥʘʷ ʩʠʣʘ Fʠʥ 

ʧʦʤʦʛʘʝʪ ʢ ʧʝʨʝʤʝʱʝʥʠʶ, ʪ.ʝ ʜʚʠʞʝʥʠʶ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʚʥʫʪʨʠ ʙʘʨʘʙʘʥʘ. ʉʦʛʣʘʩʥʦ 

ʨʠʩ.3., ʥʘ ʧʣʦʩʢʦʩʪʠ ʋZ ʩʠʣʘ ʪʷʞʝʩʪʠ G ʠ ʮʝʪʨʦʙʝʞʥʘʷ ʩʠʣʘ Fʠʥ ʟʘʩʪʘʚʣʷʝʪ 

ʧʨʦʩʢʦʣʴʟʥʫʪʴ ʚʥʠʟ ʯʘʩʪʴ ʥʘʩʳʧʠ ʰʘʣʘ. ʕʪʦʤʫ ʧʨʦʮʝʩʩʫ ʧʨʝʧʷʪʩʪʚʫʝʪ ʩʠʣʘ ʪʨʝʥʠʷ Fʪʨ. 

ʉʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʨʝʥʠʷ Fʪʨ ʥʘ ʧʣʦʩʢʦʩʪʠ ʋZ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 

),cos( 2 bw gmRmffFF ʘʙʘNZʪʨZ +==
   

 (1) 

ʛʜʝ fïʢʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ; mʘïʤʘʩʩʘ ʥʘʩʳʧʠ ʰʘʣʘ, ʢʛ; ɤïʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʫʰʠʣʴʥʦʛʦ 

ʙʘʨʘʙʘʥʘ, ʩ
-1

; Rʙïʨʘʜʠʫʩ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʤ; gïʫʩʢʦʨʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʧʘʜʝʥʠʷ, 

ʤ/ʩ
2
; ɓïʫʛʦʣ ʧʦʜʲʸʤʘ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʠ ʦʩʴʶ ʋ, 

ʛʨʘʜʫʩ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʯʘʩʪʴ ʥʘʩʳʧʠ ʰʘʣʘ ʚ 1-ʢʚʘʥʜʨʘʥʪʝ ʥʘ ʧʣʦʩʢʦʩʪʠ ʋZ ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ 

ʩʪʝʥʢʦʡ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʜʦ ʪʝʭ ʧʦʨ ʧʦʢʘ ʥʝ ʥʘʨʫʰʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʜʠʥʘʤʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ  

.sin ʪʨZʜ FG ²b
    

(2) 

ʀʟ ʫʩʣʦʚʠʝ (2) ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

.0cossin 2 =-- bwb fgRfg ʙ     
(3) 

ʋʯʠʪʳʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚ ʚʳʨʘʞʝʥʠʠ (3) ʩ ʯʠʩʣʦʤ ʦʙʦʨʦʪʦʚ 

ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʪ.ʝ. ʫʯʠʪʳʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ɤ=(ˊnʙ/30) ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ [11] 
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(4) 

ʇʨʦʠʟʚʝʜʝʥʘ ʨʘʩʯʝʪʳ ʧʦ ʚʳʨʘʞʝʥʠʶ (4) ʧʨʠ ʟʥʘʯʝʥʠʷʭ f=0,3; Rʙ=220é660 ʤʤ ʚʘ 

g=9,8 ʤ/ʩ
2
 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʢʦʥʘ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʦʜʸʤʘ ɓ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʦ 

ʦʙʦʨʦʪʦʚ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ nʙ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʧʦʜʲʝʤʘ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ 

ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ 

 

ʀʟ ʛʨʘʬʠʢʦʚ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʨʠʩ. 2. ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ʯʠʩʝʣ 

ʦʙʦʨʦʪʦʚ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʷ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʠ ʩʠʣʳ 

ʨʝʘʢʮʠʠ ʠ ʧʦʩʣʝʜʥʝʝ ʧʨʠʚʦʜʠʪʴ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ. ʇʦ 

ʵʪʦʤʫ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʦ 

ʦʙʦʨʦʪʦʚ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ ʷʚʣʷʣʘʩʴ ʮʝʣʴʶ ʧʨʠ ʥʠʟʢʠʭ ʠʥʪʝʨʚʘʣʘʭ 16-18 ʤʠʥ
-1

.  

ʉʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʷʞʝʩʪʠ mʘgʩosŬ ʧʦ ʦʩʠ ʋ ʠ ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ Fʠʥ  

ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʝʨʝʤʝʱʝʥʠʶ, ʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʷʞʝʩʪʠ mʘgsinŬ ʠ ʩʠʣʳ ʜʘʚʣʝʥʠʷ 

ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ (ʚʦʟʜʫʭʘ) Fʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʤʝʱʝʥʠʶ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ (ʨʠʩ. 

3). 

 
ʈʠʩ. 3. ʉʭʝʤʳ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʘʩʪʠ ʥʘʩʠʧʳ ʰʘʣʘ ʧʦ ʧʣʦʩʢʦʩʪʠ ʋʍ 

 

ʉʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʪʨʝʥʠʷ Fʪʨʍ ʧʦ ʦʩʠ ʍ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʰʝʤʫ 

).( 2 aw gʩʩomRmffFF ʘʙʘNʍʪʨʍ +==
    

(5) 

ʉʠʣʘ ʪʨʝʥʠʷ ʨʘʚʥʘ 

.22

ʪʨZʪʨʍʪʨ FFF +=
     

(6) 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʩʩʣʝʜʫʝʤʦʡ ʯʘʩʪʠ ʩʝʯʝʥʠʷ ʥʘʩʳʧʠ ʰʘʣʘ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ 

.sin ʪʨʍʚʜʘ FFGxm -+= a##
     

(7) 

ʉʠʣʘ ʜʘʚʣʝʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

,2

ʚʚ kVF =
      

(8) 

ʛʜʝ kïʢʦʵʬʬʠʮʠʝʥʪ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʢʛ/ʤ; Vʚïʩʢʦʨʦʩʪʴ ʩʫʰʠʣʴʥʦʛʦ 

ʘʛʝʥʪʘ, ʤ/ʩ.  



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 91 ð 

 

 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʩʠʣʳ ʜʘʚʣʝʥʠʷ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʨʘʚʥʦ ʩʣʝʜʫʶʱʝʤʫ 

,Aqk xr=        
(9) 

ʛʜʝ qïʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʦʟʜʫʭʘ, q=0,12-0,26; ɟʭ=1,2 ʢʛ/ʤ
3
; ɸïʧʣʦʱʘʜʴ 

ʩʝʯʝʥʠʷ ʄʠʜʝʣʴʷ (ʧʣʦʱʘʜʴ ʧʨʦʝʢʮʠʠ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʥʘ ʧʦʧʝʨʝʯʥʦʡ ʧʣʦʩʢʦʩʪʠ), ʤ
2
.  

ʈʝʰʝʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ (7) ʩ ʫʯʝʪʦʤ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ t0=0 

ʜʘ V0=0,7 ʤ/ʩ ʠ x0=0 ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

.7,0
2

))(sin( 222

t
m

tgCosmRmfkVgm
x

ʘ

ʘʙʘbʘ +
+-+

=
awa

  
(10) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʢʦʥʘ ʠʟʤʝʥʝʥʠʷ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʧʦ ʦʩʠ ʍ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʝʪʳ ʧʦ ʬʦʨʤʫʣʝ (10) ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ mʘ=1,0 ʢʛ; ɤ=2,72 c
-1

; Ŭ=20
o
; f=0,3; Rʙ=440 ʤʤ; g=9,8 ʤ/ʩ

2
; k=0,0024 ʢʛ/ʤ ʠ 

t=5é15ʩ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ɻʨʘʬʠʢʠ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʠ ʩʝʯʝʥʠʷ ʥʘʩʳʧʠ ʰʘʣʘ ʧʦ ʦʩʠ ʍ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ 

ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ 

 

ɸʥʘʣʠʟ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ.4. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʝʨʝʤʝʰʝʥʠʝ 

ʯʘʩʪʠ ʥʘʩʳʧʠ ʰʘʣʘ ʫʩʢʦʨʷʝʪʩʷ. ʇʨʠ ʟʥʘʯʝʥʠʠ ʨʘʜʠʫʩʘ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ Rʙ=440 ʤʤ 

ʠ ʩʢʦʨʦʩʪʠ ʩʫʰʠʣʴʥʦʛʦ ʘʛʝʥʪʘ Vʚ=1,0 ʤ/ʩ, ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 1,0 ʢʛ ʰʘʣʘ ʧʦ ʦʩʠ ʍ ʥʘ 0,37 

ʤ ʧʦʪʨʝʙʫʝʪʩʷ 5 ʩʝʢʫʥʜʦʚ, ʘ ʜʣʷ ʧʝʨʤʝʱʝʥʠʷ ʥʘ 1,8 ʤ ʧʦʪʨʝʙʫʝʪʩʷ 24,3 ʩʝʢʫʥʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʩʫʰʠʣʴʥʦʤ ʙʘʨʘʙʘʥʝ ʟʘ ʦʜʠʥ ʤʠʥʫʪ 2,47 ʢʛ ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ 1,8 ʤ, ʘ ʟʘ ʦʜʠʥ 

ʯʘʩ ʩʚʳʰʝ 148 ʢʛ ʥʘʩʳʧʠ ʰʘʣʘ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʠʟʛʦʪʦʚʣʠʚʘʝʤʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ 

ʨʘʜʠʫʩ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ Rʙ=440 ʤʤ ʠ ʜʣʠʥʫ Lʙ=1800 ʤʤ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ çʀʩʭʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷè ʠ çʊʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷè ʠʟʛʦʪʦʚʣʝʥʦ 

ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʫʰʢʠ ʰʘʣʘ ʩ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩ.5).  

 

 
ʈʠʩ. 5. ʀʟʛʦʪʦʚʣʝʥʥʦʝ ʤʦʙʠʣʴʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʫʰʢʠ ʰʘʣʘ 

 



ð 92 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʨʠʩʦʚʦʛʦ ʨʠʩʘ 

ʢʦʥʚʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʩʫʰʢʘ ʥʝ ʜʦʩʪʠʛʘʝʪʩʷ ʠʟ-ʟʘ 

ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʙʦʣʴʰʠʭ 

ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʘʩʩʘ ʨʠʩʘ. 

2. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʨʠʩʦʚʦʛʦ ʨʠʩʘ ʠ ʦʧʨʝʜʝʣʝʥ ʧʨʠʥʮʠʧ ʝʛʦ ʜʝʡʩʪʚʠʷ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʝʤʝʥʥʦʛʦ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ 

ʨʠʩʦʚʦʡ ʤʘʩʩʳ ʧʦʟʚʦʣʠʣʦ ʥʘʡʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ 

ʫʩʪʨʦʡʩʪʚʘ. 

4. ʈʘʟʨʘʙʦʪʘʥ ʦʧʳʪʥʳʡ ʦʙʨʘʟʝʮ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʩʫʰʢʠ ʰʘʣʘ. 
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ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʛʣʫʙʦʢʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʝʡʨʦʩʝʪʠ ʜʣʷ ʟʘʜʘʯʠ 

ʣʦʢʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. ʆʧʠʩʘʥʘ ʥʝʡʨʦʩʝʪʴ ʜʣʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʘʯʝʩʪʚʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʙʲʝʢʪʦʚ, 

ʩʚʝʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʜʦʨʦʞʥʳʝ ʟʥʘʢʠ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, TensorFlow. 

 

Abstract 

The article is devoted to the development of a system of recognition of road signs 

based on a deep neural network. The neural network architecture is presented for the task of 

localizing road signs. Described is a neural network for the task of classifying road signs. The 

software for recognition of road signs has been developed, the results of recognition quality 

are presented. 

Keywords: object recognition, object classification, convolutional neural networks, 

traffic signs, deep learning, TensorFlow. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʳʡ ʨʦʩʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʣʦʞʝʥʠʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʦʞʥʳʭ ʠ ʨʘʟʥʳʭ ʟʘʜʘʯ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʙʣʘʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʝ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ. ɺ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʩʠʩʪʝʤʘʭ 

ʘʢʪʠʚʥʦʡ ʠ ʧʘʩʩʠʚʥʦʡ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ. ʆʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ 

ʘʢʪʠʚʥʦʡ ʧʦʤʦʱʠ ʚʦʜʠʪʝʣʶ (ADAS) ʷʚʣʷʶʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʘ ʠ ʢʘʯʝʩʪʚʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. 

ɿʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

1. ʃʦʢʘʣʠʟʘʮʠʶ ʟʥʘʢʦʚ, ʪ.ʝ. ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʜʦʨʦʞʥʳʭ 

ʟʥʘʢʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

2. ʂʣʘʩʩʠʬʠʢʘʮʠʶ ʟʥʘʢʦʚ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʢʦʡ ʠʤʝʥʥʦ ʵʪʦ ʟʥʘʢ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʣʦʢʘʣʠʟʘʮʠʠ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ɹʳʣʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʙʘʟʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨ ʥʝʡʨʦʩʝʪʝʡ, ʜʦʩʪʫʧʥʳʭ ʚ 

TensorFlow Object Detection API, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʣʘʪʬʦʨʤʦʡ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ 

ʢʦʜʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʘʥʠʝʡ Google ʥʘ ʙʘʟʝ TensorFlow [1] ʠ ʧʦʟʚʦʣʷʶʱʝʡ ʣʝʛʢʦ 

ʩʪʨʦʠʪʴ, ʦʙʫʯʘʪʴ ʠ ʨʘʟʚʝʨʪʳʚʘʪʴ ʤʦʜʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʦʚ.  

ɼʣʷ ʮʝʣʝʡ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ 

ʤʦʜʝʣʠ: ʙʦʣʝʝ ʙʳʩʪʨʘʷ R-CNN (Regions With CNNs) [2] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Inception V2 

[3], SSD (Single Shot Detector) [4] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ InceptionV2, ʠ SSD, 

ʠʩʧʦʣʴʟʫʶʱʘʷ MobileNetV2 [5]. ʆʥʠ ʙʳʣʠ ʚʳʙʨʘʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʢʘʟʘʣʠ ʪʦʯʥʦʩʪʴ 

ʚ ʧʨʝʜʳʜʫʱʠʭ ʤʦʜʝʣʴʥʳʭ ʦʮʝʥʢʘʭ [6].  
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ɼʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʩʝʪʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ, ʪʘʢ 

ʢʘʢ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʥʝ ʛʦʜʷʪʩʷ. ʅʝʧʨʠʛʦʜʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʟʥʘʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʷʭ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʥʝʡʨʦʩʝʪʠ, ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ, ʢʘʞʜʦʝ ʚʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʠʚʦʜʠʪʩʷ ʢ ʨʘʟʤʝʨʫ 

300ʭ300 ʧʠʢʩʝʣʝʡ, ʠ ʦʪ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʤʘʣʦ ʯʪʦ ʦʩʪʘʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʘʥʥʳʭ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʘʟʘʭ ʙʳʣʦ ʦʯʝʥʴ ʧʣʦʭʠʤ, ʪʦ ʝʩʪʴ ʙʳʣʠ ʩʦʪʥʠ ʚʳʙʦʨʦʢ ʜʣʷ 

ʦʜʥʠʭ ʟʥʘʢʦʚ ʠ ʚʩʝʛʦ ʧʦ ʥʝʩʢʦʣʴʢʦ ʚʳʙʦʨʦʢ ʜʣʷ ʜʨʫʛʠʭ. ʇʦʚʳʰʝʥʠʝ ʵʧʦʭ ʦʙʫʯʝʥʠʷ ʥʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʥʠʢʘʢ ʥʝ ʚʣʠʷʝʪ ʥʘ ʪʦʯʥʦʩʪʴ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʟʥʘʢʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʦʥʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ, ʧʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʟʥʘʢ ʙʳʣ 

ʧʦʚʝʨʥʫʪ, ʤʘʩʰʪʘʙʠʨʦʚʘʥ, ʠʩʢʘʞʝʥ, ʟʘʰʫʤʣʝʥ ʠ ʦʙʝʩʮʚʝʯʝʥ ʜʣʷ ʧʨʠʝʤʣʝʤʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʳʣʦ ʩʦʟʜʘʥʦ 8000 ʠʟʦʙʨʘʞʝʥʠʡ ʩ 

ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ 198 ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ɼʣʷ ʘʥʥʦʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʜʣʷ 

ʤʘʨʢʠʨʦʚʢʠ LabelImg. 

ʇʨʠ ʦʙʫʯʝʥʠʠ ʥʝʡʨʦʩʝʪʠ ʦʰʠʙʢʘ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʝ ʫʤʝʥʴʰʘʣʘʩʴ ʠ ʥʝ 

ʷʚʣʷʣʘʩʴ ʧʨʠʝʤʣʝʤʦʡ, ʨʠʩ. 1 (ʛʨʘʬʠʢ 1). ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʝʡʨʦʩʝʪʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, 

ʯʪʦ ʪʦʯʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ 43%. ɹʳʣʦ ʨʝʰʝʥʦ ʟʘʤʝʥʠʪʴ ʚʩʝ 198 

ʢʣʘʩʩʦʚ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʥʘ ʦʜʠʥ ʢʣʘʩʩ çʜʦʨʦʞʥʳʡ ʟʥʘʢè. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʦʰʠʙʢʘ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ ʙʦʣʝʝ ʙʳʩʪʨʳʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ, ʨʠʩ. 1 (ʛʨʘʬʠʢ 2), ʠ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʪʦʯʥʦʩʪʴ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʠ 

ʩʦʩʪʘʚʠʣʘ 91%.  

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʰʠʙʢʠ ʦʪ ʰʘʛʘ ʦʙʫʯʝʥʠʷ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʩʚʝʨʪʦʯʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʘʨʭʠʪʝʢʪʫʨʘ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ɼʣʷ ʦʙʫʯʝʥʠʷ ʜʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʨʦʩʩʠʡʩʢʘʷ 

ʙʘʟʘ ʠʟʦʙʨʘʞʝʥʠʡ ʘʚʪʦʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ [7], ʩʦʩʪʦʷʱʘʷ ʠʟ 104000 ʠʟʦʙʨʘʞʝʥʠʡ ʩ 198 

ʫʥʠʢʘʣʴʥʳʤʠ ʜʦʨʦʞʥʳʤʠ ʟʥʘʢʘʤʠ. 

 

 
ʈʠʩ. 2. ɸʨʭʠʪʝʢʪʫʨʘ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 95 ð 

 

 

 

ʇʘʨʘʤʝʪʨʳ ʦʙʫʯʝʥʠʷ ʩʚʝʨʪʦʯʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ:  

1. ʂʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʠ ʦʙʫʯʝʥʠʠ ʚ ʦʜʥʦʡ ʵʧʦʭʝ ï 500. 

2. ʂʦʣʠʯʝʩʪʚʦ ʵʧʦʭ ï 100. 

3. ʊʠʧ ʦʧʪʠʤʠʟʘʪʦʨʘ ʜʣʷ ʚʝʩʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ï Adam optimizer.  

ʇʨʠ ʧʨʦʚʝʨʢʝ ʜʘʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʥʘ ʥʝʙʦʣʴʰʦʡ ʚʳʙʦʨʢʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ 5594 

ʠʟʦʙʨʘʞʝʥʠʡ, ʪʦʯʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 93,2%. 

ʆʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  

1. ʀʟʚʣʝʯʝʥʠʝ ʢʘʜʨʘ ʠʟ ʚʠʜʝʦʧʦʪʦʢʘ. 

2. ʆʙʨʘʙʦʪʢʘ ʢʘʜʨʘ ʥʝʡʨʦʩʝʪʴʶ ʣʦʢʘʣʠʟʘʮʠʠ, ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ 

ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʘʤʢʠ ʠ ʟʥʘʯʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʘʭʦʞʜʝʥʠʷ ʟʥʘʢʘ ʚ ʵʪʦʡ ʨʘʤʢʝ, ʨʠʩ. 3.ɸ. 

3. ʆʙʨʘʙʦʪʢʘ ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʡʨʦʩʝʪʴʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 198 ʟʥʘʯʝʥʠʡ, 

ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴʶ ʥʘʣʠʯʠʷ ʟʥʘʢʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʢʣʘʩʩʘ. 

4. ɺʳʜʝʣʝʥʠʝ ʨʘʩʧʦʟʥʘʥʥʳʭ ʟʥʘʢʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠ ʫʢʘʟʘʥʠʝ ʠʭ ʪʠʧʘ, 
ʨʠʩ. 3.ɹ 

 

 
ʈʠʩ. 3. ʆʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʟʘʜʘʯʘ 

ʨʝʰʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʝʛʦ ʦʜʥʦʡ ʤʦʜʝʣʠ ʥʝʡʨʦʩʝʪʠ, ʥʦ ʵʪʠ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ 

ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʤʠ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʪʦʣʴʢʦ ʟʥʘʢʦʚ ʩʢʦʨʦʩʪʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ, ʠ ʥʝ 

ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚʩʝʭ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ 

ʧʨʠʤʝʥʝʥʠʝ ʦʜʥʦʡ ʤʦʜʝʣʠ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʣʦʢʘʣʠʟʘʮʠʠ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʳʭ ʟʥʘʢʦʚ, ʧʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʘʟʜʝʣʴʥʳʡ ʧʦʭʦʜ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ 

ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʈʘʟʜʝʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʤʘʣʦʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ.  



ð 96 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ɹʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ 

TensorFlow, ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʦ ʥʘ ʤʘʣʦʤʦʱʥʳʭ ʩʠʩʪʝʤʘʭ (Android-

ʩʤʘʨʪʬʦʥʳ, Raspberry pi ʠ ʪ.ʜ.). 

ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʨʝʥʘ ʪʦʯʥʦʩʪʴ ʜʣʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ 

ʟʘʜʘʯ ʣʦʢʘʣʠʟʘʮʠʠ ï 91% ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ - 93,2%. ʆʧʠʩʘʥʘ ʨʘʙʦʪʘ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ. 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʘ: ʤʦʞʝʪ ʙʳʪʴ ʚʩʪʨʦʝʥʘ ʚ ʩʠʩʪʝʤʫ ʘʚʪʦʧʠʣʦʪʘ ʘʚʪʦʤʦʙʠʣʷ, ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʩʷ ʚ 

ʩʠʩʪʝʤʘʭ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʜʦʨʦʞʥʳʭ ʢʘʨʪ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʥʝʩʝʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ ʠʣʠ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʘʩʩʠʩʪʝʥʪʘ 

ʚʦʜʠʪʝʣʶ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. 
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ɸʥʥʦʪʘʮʠʷ  

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʟʨʘʙʦʪʢʝ ʛʦʪʦʚʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʪʚʝʨʜʦʡ ʬʦʨʤʝ. 

ʇʨʦʚʝʜʸʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʤʝʥʷʝʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ɼʣʷ 

ʵʪʘʧʘ ʨʘʟʨʘʙʦʪʢʠ ʛʦʪʦʚʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʧʨʠʚʝʜʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚ 

ʥʦʪʘʮʠʠ IDEF0 ʠ ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʘ ʢʨʘʪʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘʟʥʘʯʝʥʠʝ 

ʠ ʬʫʥʢʮʠʦʥʘʣ ʙʘʟʳ ʜʘʥʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠʚʝʜʝʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʳʙʦʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ ʥʘ ʦʩʥʦʚʝ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 97 ð 

 

 

 

ʤʥʦʛʦʦʪʢʣʠʢʦʚʦʡ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʤʦʜʝʣʠ ʠ ʦʥʣʘʡʥ ʘʣʛʦʨʠʪʤʦʚ ʦʧʪʠʤʠʟʘʮʠʠ. ʇʨʠʚʝʜʝʥ 

ʧʨʠʤʝʨ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ɻʃʌ ʜʠʤʝʜʨʦʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʛʦʪʦʚʘʷ 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚ ʥʦʪʘʮʠʠ IDEF0, ʙʘʟʘ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʤʥʦʛʦʦʪʢʣʠʢʦʚʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ, ʘʣʛʦʨʠʪʤ online 

ʦʧʪʠʤʠʟʘʮʠʠ, ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʜʠʤʝʜʨʦʣ. 

 

Abstract 

This article discusses the problem of using intelligent information systems in 

experimental research and development of ready-made medicines (GLF) in the production of 

drugs in solid form. An informational analysis of drug development and production is carried 

out, and a brief description of intelligent information systems used at various stages of the life 

cycle is given. For the development stage of the ready-made medicine, an informational 

model in IDEF0 notation and an intelligent information system diagram are given. A brief 

description of the function modules of the system is given. The purpose and functionality of 

the database of excipients and medicinal substances are considered in detail. A mathematical 

model for choosing a technological platform for the developments of the GLF based on a 

multi-response regression model and online optimization algorithms is presented. An example 

of testing the development intelligent information system during the development of the GLF 

of diphenhydramine is given. 
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ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʦʙʣʝʤʳ ʠ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʤʠ ʤʥʦʛʠʝ ʛʦʜʳ 

ʟʘʥʠʤʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ IT- ʩʧʝʮʠʘʣʠʩʪʳ ʚʦʰʣʠ ʚ ʯʠʩʣʦ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʧʨʦʙʣʝʤ 

ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʠ ʥʘʰʣʠ ʩʚʦʝ ʬʦʨʤʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʜʠʨʝʢʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ: 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ"; ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ˉ 490 ʦʪ 10 

ʦʢʪʷʙʨʷ 2019ʛ. "ʆ ʨʘʟʚʠʪʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ"; ʇʣʘʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈɸʅ ʥʘ ʧʝʨʠʦʜ ʜʦ 2025 ʛʦʜʘ: 

ç4. ʀʥʬʦʨʤʘʪʠʢʘ: ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʦʧʪʠʤʠʟʘʮʠʠ, ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ ʠ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʟʥʘʥʠʷʭè.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʙʣʝʤʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʩʪʘʣʠ ʚʘʞʥʝʡʰʠʤʠ ʚʦ ʤʥʦʛʠʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʤʥʦʛʦʢʨʘʪʥʦ ʚʦʟʨʦʩʣʘ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʧʘʥʜʝʤʠʝʡ COVID-19. ɻʣʦʙʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʩʪʘʚʰʠʤʠ ʧʝʨʝʜ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʚʘʢʮʠʥʠʨʦʚʘʥʠʷ ʠ ʣʝʯʝʥʠʷ ʧʨʠ COVID-19, 

ʩʪʘʣʠ ʟʘʜʘʯʠ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʉ, ʚʩʝʤʝʨʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʧʦʙʦʯʥʳʭ ʷʚʣʝʥʠʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʃʉ ʟʘʥʠʤʘʝʪ 12-15 ʣʝʪ 

(ʈʠʩ.1), ʠʟ ʥʠʭ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʚʨʝʤʝʥʠ ʠʜʝʪ ʥʘ 3 ʬʘʟʳ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʧʨʦʚʝʨʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʃʉ ʠ ʝʛʦ ʨʠʩʢ ʢ 

ʚʦʟʤʦʞʥʦʤʫ ʧʦʷʚʣʝʥʠʶ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ. ɾʝʩʪʢʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ 

ʧʦʯʪʠ ʚʩʝʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʠʭ ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʦʙʱʝʝ 

ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ (ʃʉ). 



ð 98 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʦʜʫʢʮʠʠ 

ʚʦ ʚʨʝʤʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩʦʟʜʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ 

ɿʜʝʩʴ: GLP (Good Laboratory Practice)- ʥʘʜʣʝʞʘʱʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʧʨʘʢʪʠʢʘ; GCP (Good Clinical 

Practice)-ʥʘʜʣʝʞʘʱʘʷ ʢʣʠʥʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ; GMP (Good Manufacturing Practice)- ʥʘʜʣʝʞʘʱʘʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʘʢʪʠʢʘ; GSP (Good Storage Practice) ï ʥʘʜʣʝʞʘʱʘʷ ʧʨʘʢʪʠʢʘ ʭʨʘʥʝʥʠʷ; GDP (Good 

Distribution) ï ʥʘʜʣʝʞʘʱʘʷ ʜʠʩʪʨʠʙʴʶʪʝʨʩʢʘʷ ʧʨʘʢʪʠʢʘ [1]. 

 

ʂʦʥʝʯʥʦ, ʛʣʦʙʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʚʝʢ ʮʠʬʨʦʚʠʟʘʮʠʠ ʷʚʠʣʘʩʴ ʙʳ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ 

ʝʜʠʥʦʡ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʅʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʟʘʜʘʯʘ ʩʢʦʨʝʝ ʚʩʝʛʦ ʦʯʝʥʴ ʜʘʣʝʢʦʛʦ ʙʫʜʫʱʝʛʦ. ʊʘʢ ʢʘʢ 

ʥʘ ʩʝʛʦʜʥʷ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʯʝʥʴ ʩʠʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʅʦʨʤʘʣʴʥʦʝ, ʥʝ ʵʢʩʪʨʝʤʘʣʴʥʦʝ, ʚʨʝʤʷ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚʣʷʝʪ 12-15 ʣʝʪ. ɺ ʨʘʙʦʪʝ ʫʯʘʩʪʚʫʶʪ ʩʦʪʥʠ, ʘ ʧʦʨʦʡ 

ʪʳʩʷʯʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʡ ʤʝʜʠʢʠ, ʙʠʦʣʦʛʠ, ʭʠʤʠʢʠ, 

ʪʝʭʥʦʣʦʛʠ, ʤʘʪʝʤʘʪʠʢʠ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʠʥʬʦʨʤʘʪʠʢʝ ʠ ʪ.ʜ. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʛʦʨʦʜʘʭ, 

ʥʦ ʠ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚʘʢʮʠʥʘ ʉʧʫʪʥʠʢ V, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʈʦʩʩʠʠ, ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʣʦʱʘʜʢʘʭ ɸʨʛʝʥʪʠʥʳ, ɺʝʥʛʨʠʠ, ʂʘʟʘʭʩʪʘʥʘ ʠ 

ʜʨʫʛʠʭ ʩʪʨʘʥ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʵʪʠʭ ʩʪʨʘʥ.  ʇʦʵʪʦʤʫ 

ʩʝʛʦʜʥʷ ʚʳʙʨʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʥʝ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʘ 

ʮʠʬʨʦʚʠʟʘʮʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʥʘ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ. ʄʝʪʦʜʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʵʪʦʛʦ ʩʦʩʪʘʚʣʷʶʪ ʉʪʘʥʜʘʨʪʠʟʘʮʠʷ 

ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʚʥʝʜʨʝʥʠʝ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʝʪʦʜʦʣʦʛʠʠ QbD ï çʢʘʯʝʩʪʚʦ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝè [2]. 

ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ QbD ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʪʝʦʨʝʪʠʯʝʩʢʠ ʧʦʟʚʦʣʠʪ 

ʧʨʦʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʫ ʠ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʚ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʩʨʦʢʠ ʠ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ 

ʨʘʟʨʘʙʦʪʢʠ ï ñʄʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʨʠʩʢ ʦʪ 

ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚò. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʛʦʜʥʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʊʘʢ, ʢʨʫʧʥʳʝ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʬʠʨʤʳ ʠʩʧʦʣʴʟʫʶʪ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʷʤʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʣʦʛʠʩʪʠʯʝʩʢʦʛʦ ʦʙʨʘʱʝʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʜʦʩʪʘʚʢʘ, 
ʭʨʘʥʝʥʠʝ, ʜʠʩʪʨʠʙʴʶʮʠʷ) ʛʣʦʙʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʪʠʧʘ ERP (Enterprise 
Resource Planning) ï ʵʪʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʙʠʨʘʪʴ, 
ʭʨʘʥʠʪʴ, ʘ ʪʘʢʞʝ ʦʙʨʘʙʘʪʳʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 
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ʰʪʘʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʊʘʢ, ERP "1ʉ: 
ʋʧʨʘʚʣʝʥʠʝ ʘʧʪʝʯʥʦʡ ʩʝʪʴʶ" [3], ʨʝʘʣʠʟʦʚʘʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʪʠʧʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ 1ʉ ï ʦʪʨʘʩʣʝʚʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʦʨʛʦʚʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚ ʢʦʤʧʘʥʠʷʭ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ 
ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʫʝʪ ʦʨʛʘʥʠʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 
ʧʦʜʜʝʨʞʢʫ ʪʘʢʠʤ ʣʦʛʠʩʪʠʯʝʩʢʠʤ ʬʫʥʢʮʠʷʤ, ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʢʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ 
ʟʘʧʘʩʘʤʠ ʠ ʩʢʣʘʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʜʘʞʘʤʠ, ʤʘʨʢʝʪʠʥʛ ʠ ʪ.ʜ. 

ʅʘ ʵʪʘʧʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʜʝ ʨʝʯʴ ʠʜʝʪ ʦʙ ʠʩʧʳʪʘʥʠʷʭ 
ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʥʘ ʜʝʩʷʪʢʘʭ ʪʳʩʷʯ ʣʶʜʝʡ, ʰʠʨʦʢʦ 
ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʧʫʣʷʨʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʀʥʪʝʨʥʝʪʘ 
ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ "Data Mining" 
[4]. 

ʅʘ ʵʪʘʧʝ ʩʢʨʠʥʠʥʛʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  
ʉʢʨʠʥʠʥʛʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ (> 10000) ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʩʪʦʚʦʡ (ʠʤʠʪʠʨʫʶʱʝʡ ʙʠʦʣʦʛʠʯʝʩʢʫʶ) ʩʠʩʪʝʤʝ.  ɺ ʦʩʥʦʚʝ 
ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʣʝʞʘʪ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʛʜʝ ʚʝʱʝʩʪʚʘ ʠ 
ʙʝʣʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʠʝʤ ʠʭ ʩʪʨʫʢʪʫʨ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʬʦʨʤʘʪʝ (ʦʙʳʯʥʦ 
ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʵʪʦʛʦ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʪ ʤʠʣʣʠʦʥʳ ʩʦʝʜʠʥʝʥʠʡ).  

ʕʪʦʪ ʵʪʘʧ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ (in 
vitro) ʠʣʠ ʝʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ (in silico) ʘʥʘʣʠʟʘ ï ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʜʦʢʠʥʛʘ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʦʙʳʯʥʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʙʦʣʝʝ 
1000000 ʦʙʨʘʟʮʦʚ. ʇʦ ʜʘʥʥʳʤ ʧʨʝʩʩʳ ʚ ʉʐɸ ʧʨʠ ʩʠʥʪʝʟʝ ʚʘʢʮʠʥʳ ʦʪ COVID-19 ʩ 
ʧʦʤʦʱʴʶ ʩʫʧʝʨʢʦʤʧʴʶʪʝʨʦʚ ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʙʦʣʝʝ 500 ʤʣʥ ʩʦʝʜʠʥʝʥʠʡ. ɿʜʝʩʴ 
ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʠʩʧʦʣʴʟʫʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘʨʷʜʫ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ, 
ʦʧʳʪ, ʥʘʢʦʧʣʝʥʥʳʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʤʘʩʩʦʚʦʤ ʧʨʠʤʝʥʝʥʠʠ ʚʘʢʮʠʥʳ ʦʪ ʣʠʭʦʨʘʜʢʠ 
ʕʙʦʣʘ, ʧʝʨʚʳʤʠ ʫʩʧʝʭʘ ʜʦʙʠʣʠʩʴ ʫʯʝʥʳʝ ʥʘʰʝʡ ʩʪʨʘʥʳ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʚʘʢʮʠʥʳ 
ʉʇʋʊʅʀʂ V, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɻɹʋ ʅʀʎʕʄ ʠʤ. ʅ.ʌ. ɻʘʤʘʣʝʠ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ. ʕʪʘʧʦʤ, ʢʦʪʦʨʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ, ʦʩʥʘʱʝʥ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʜʜʝʨʞʢʠ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʷʚʣʷʝʪʩʷ ʵʪʘʧ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ 
ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦʪ ʵʪʘʧ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʜʦʩʪʘʪʦʯʥʦ ʘʚʪʦʥʦʤʥʳʭ ʧʦʜʵʪʘʧʦʚ. 
ʕʪʦ ʩʠʥʪʝʟ ʘʢʪʠʚʥʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʩʫʙʩʪʘʥʮʠʠ (ɸʌʉ), ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 
ʧʦʣʫʯʝʥʠʝ ʣʠʜʝʨʥʦʛʦ (ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ) ʚʝʱʝʩʪʚʘ. ʅʘ 2-ʤ ʧʦʜʵʪʘʧʝ ʧʦʣʫʯʘʶʪ ʛʦʪʦʚʫʶ 
ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʬʦʨʤʫ (ɻʃʌ). ʂʨʦʤʝ ʵʪʦʛʦ, ʠʤʝʥʥʦ ʥʘ 2-ʤ ʧʦʜʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʦʨ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʣʫʯʝʥʠʷ ʃʉ, ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʢʦʥʪʨʦʣʴʥʦ-
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʈʠʩ. 2 ʥʘ ʜʠʘʛʨʘʤʤʝ ʚ ʥʦʪʘʮʠʠ IDEF 0 ʧʨʠʚʝʜʝʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ [5]. 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚ ʥʦʤʠʥʘʮʠʠ IDEF0 ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʛʦʪʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ. 



ð 100 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʠʩʪʝʤʘ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ ʙʘʟ ʜʘʥʥʳʭ, ʨʷʜ ʧʦʜʩʠʩʪʝʤ ʧʦʜʛʦʪʦʚʢʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʧʦʜʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʇʦʜʩʠʩʪʝʤʘ (ʇ/ʉ) ʢʦʥʪʨʦʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦ ʩʫʱʝʩʪʚʫ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʥʘʙʦʨ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʝʨʩʦʥʘʣʘ (ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʢʣʘʩʩʘ D). 

 

 
ʈʠʩʫʥʦʢ 3. ʉʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɻʃʌ 

 

ɹʘʟʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ ʌʘʨʤʘʢʦʧʝʷ XIII   ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ɺʚʦʜ ʠ ʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: 

½ ɼʘʥʥʳʝ ʦʪ ʚʩʝʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʜʣʷ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʧʨʦʚʦʜʠʤʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ 

ʤʝʪʦʜʦʚ; 

½ ɼʘʥʥʳʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʘʨʤʘʢʦʧʝʠ ʜʣʷ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʘʜʠʡʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʚʝʨʜʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. 

½ ɼʘʥʥʳʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʤʝʪʦʜʘʭ ʢʦʥʪʨʦʣʷ; 

½ ʀʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ, ʤʝʩʪʝ ʠ ʢʦʥʪʘʢʪʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, 
ʦʩʫʱʝʩʪʚʣʷʚʰʠʭ ʢʦʥʪʨʦʣʴ, ʠ ʘʥʘʣʠʪʠʢʦʚ, ʦʙʨʘʙʘʪʳʚʘʚʰʠʭ ʜʘʥʥʳʝ. 

ɹʘʟʳ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚʢʣʶʯʘʶʪ ʥʘʙʦʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʝʪ ʜʘʥʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʠʣʠ ʮʝʥʪʨ, ʠ 
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ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʩʣʫʞʘʪ ʜʣʷ ʧʨʠʜʘʥʠʷ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤ ʪʚʝʨʜʳʤ ʃʇ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʚʦʡʩʪʚ ʠ ʧʦʜʙʠʨʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ 

[6]. ʅʘʧʦʣʥʝʥʠʝ ʙʘʟʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʣʘʙʦʨʘʪʦʨʠʷʭ, ʥʦ ʚ ʦʙʱʝʤ ʚʠʜʝ ʵʪʘ ʙʘʟʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʘʧʦʣʥʠʪʝʣʠ (ʪʠʧʘ ʢʨʘʭʤʘʣʘ, 

ʛʣʶʢʦʟʳ, ʩʘʭʘʨʦʟʳ, ʣʘʢʪʦʟʳ ʠ ʜʨ); ʩʚʷʟʫʶʱʠʝ ʠ ʨʘʟʨʳʭʣʷʶʱʠʝ ʚʝʱʝʩʪʚʘ; ʢʦʨʨʠʛʝʥʪʳ, 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʚʢʫʩ, ʟʘʧʘʭ, ʮʚʝʪ ʠ ʪ.ʜ.  

ɹʘʟʳ ʜʘʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʝʧʨʝʨʳʚʥʦ 

ʧʦʧʦʣʥʷʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʟʘ ʩʯʝʪ ʢʘʢ ʥʦʚʳʭ ʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʳʭ 

ʜʣʷ ʥʠʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʭ ʧʦʜʙʦʨʘ ʠʩʩʣʝʜʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʠʩʢ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʠʝʚ, ʪʘʢʠʭ 

ʢʘʢ ʢʣʘʩʩ, ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʠ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʝʱʝʩʪʚʝ ʠ ʧʦʩʪʘʚʱʠʢʘʭ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʷ ʧʦʩʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʠ ʜʦʙʘʚʣʷʪʴ ʥʦʚʳʝ ʚʝʱʝʩʪʚʘ. 

ɺ ʪʝʢʩʪʝ ʩʣʦʚʝʩʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʳ ʤʦʞʝʤ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʟʘʚʠʩʠʤʳʝ ʩʫʱʥʦʩʪʠ. 

ʉʫʱʥʦʩʪʴ ʦʮʝʥʢʠ ʩʚʷʟʳʚʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʪʨʦʣʷ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ. 

ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʣʝʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ñʩʫʱʥʦʩʪʴ-

ʩʚʷʟʴò ʠ ʝʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʣʷʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ɺ ʦʩʥʦʚʫ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʦʦʙʨʘʞʝʥʠʷ: 

½ ʂʘʞʜʦʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʥʝʩʢʦʣʴʢʠʤ 

ʢʣʘʩʩʘʤ; 

½ ʂʘʞʜʘʷ ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ ʠʤʝʝʪ ʦʜʠʥ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʢʘʞʜʦʝ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʠʣʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʩʫʙʩʪʘʥʮʠʷ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ; 

½ ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ 

ʩʠʥʦʥʠʤʦʚ; 

½ ʂʘʢ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʩʫʙʩʪʘʥʮʠʠ, ʪʘʢ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʤʦʛʫʪ ʠʤʝʪʴ ʤʥʦʛʦ ʨʘʟʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʆʪʩʶʜʘ ʚʳʪʝʢʘʶʪ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦʩʪʠ, ʧʦʣʦʞʝʥʥʳʝ ʚ ʦʩʥʦʚʫ ʤʦʜʝʣʠ ñʩʫʱʥʦʩʪʴ-

ʩʚʷʟʴò (ʨʠʩ. 4): ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ; ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʘʷ ʩʫʙʩʪʘʥʮʠʷ; 

ʣʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ; ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ; ʢʣʘʩʩ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ; 

ʧʦʩʪʘʚʱʠʢ; ʩʠʥʦʥʠʤ; ʧʦʢʘʟʘʪʝʣʴ ʢʦʥʪʨʦʣʷ. 

 

 
ʈʠʩʫʥʦʢ 4. ʄʦʜʝʣʴ çʉʫʱʥʦʩʪʴ-ʩʚʷʟʴè ʙʘʟʳ ʜʘʥʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɻʃʌ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 
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ɺʳʰʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʧʦʜʵʪʘʧʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʘ 

ɻʃʌ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚʢʣʶʯʘʷ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʘʣʛʦʨʠʪʤʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʂʣʶʯʝʚʳʤ ʧʝʨʝʜʝʣʦʤ ʚ ʵʪʦʡ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʧʨʝʩʩʦʚʘʥʠʷ(ʪʘʙʣʝʪʠʨʦʚʘʥʠʷ), ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʆʙʳʯʥʦ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ. 

ʇ/ʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʤʘʨʰʨʫʪʥʳʝ ʣʠʩʪʳ) 

ɿʘʜʘʯʝʡ ʵʪʦʡ ʧʦʜʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʭʨʘʥʝʥʠʝ ʚʩʝʡ 

ʦʧʝʨʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʮʝʩʩʦʤ ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ, ʚʳʧʦʣʥʷʝʤʦʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʤʘʨʰʨʫʪʥʳʝ ʣʠʩʪʳ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʥʝ ʪʦʣʴʢʦ ʩʘʤʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ,ʥʦ ʠ ʵʢʩʧʝʨʪʘʤʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʉʪʘʥʜʘʨʪʦʚ ʠ ʌʘʨʤʘʢʦʧʝʠ ʠ ʥʝʦʙʭʦʜʠʤʘ ʠʥʩʧʝʢʪʠʨʫʶʱʠʤ 

ʦʨʛʘʥʘʤ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʃʇ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʩʪʘʜʠʠ 

ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʡ (ʠʥʦʛʜʘ, ʥʝ ʩʤʦʪʨʷ ʥʘ ʟʘʪʨʘʯʝʥʥʳʝ ʛʦʜʳ ʨʘʙʦʪʳ ʠ ʦʛʨʦʤʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʣʠ ʧʦʷʚʣʝʥʠʷ ʥʝʫʯʪʝʥʥʳʭ ʧʦʙʦʯʥʳʭ 

ʵʬʬʝʢʪʦʚ ʚʝʩʴ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘʯʠʥʘʪʴ ʟʘʥʦʚʦ). 

ʇ/ʩ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʩʣʫʞʠʪ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ 

ʧʦʜʜʝʨʞʢʠ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʦʚ ʟʘʣʦʞʝʥʳ ʚ ʧʨʠʢʘʟʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

ʈʌ ʦʪ 24 ʘʚʛʫʩʪʘ 2017 ʛ. N 558ʥ "ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ , ʬʦʨʤ ʟʘʢʣʶʯʝʥʠʡ 

ʢʦʤʠʩʩʠʠ ʵʢʩʧʝʨʪʦʚ" 
ʂʣʶʯʝʚʳʤ ʧʝʨʝʜʝʣʦʤ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ, ʥʘ ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʚʳʙʦʨ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʧʨʝʩʩʦʚʘʥʠʷ(ʪʘʙʣʝʪʠʨʦʚʘʥʠʷ), ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʳ.  

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 

ʠ ʤʥʦʛʦʦʪʢʣʠʢʦʚʳʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ [7]. ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

╖ ╫ ●z ╫ ●z Ễ ╫□ ●z□ᴼ▫▬◄░□ (2) 

╨▒
▓ ╨▒●ȟ●ȣ●□ ╪╫▼╨░̅ ̏̐

▓  (3) 

ʛʜʝ G ï ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʝʥʥʦʡ ʩʤʝʩʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʩʪʘʥʜʘʨʪʦʤ GMP, ʘ x1, x2,é, xm - ʫʧʨʘʚʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʧʨʝʩʩʦʚʘʥʠʷ 

(ʜʘʚʣʝʥʠʝ, ʚʨʝʤʷ ʧʨʝʩʩʦʚʘʥʠʷ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʩʤʝʩʠ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʝʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʜʙʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʇʨʠ ʵʪʦʤ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʪʘʙʣʝʪʦʯʥʦʡ ʩʤʝʩʠ, ʪʘʢʠʝ ʢʘʢ ʨʘʟʤʝʨ 

ʯʘʩʪʠʮ ʠ ʩʪʝʧʝʥʴ ʠʭ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʪʝʢʫʯʝʩʪʠ ʩʤʝʩʠ ʠ ʪ.ʜ., ʦʧʨʝʜʝʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʠʤʝʶʪ ʚʠʜ ʦʛʨʘʥʠʯʝʥʠʡ (3), ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʧʦ ʜʘʥʥʳʤ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʛʨʘʥʠʯʝʥʳ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ Yiʜʦʧ
k
. 

ɺ ʨʘʙʦʪʝ ʚʳʙʨʘʥ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ: ʥʘ ʧʝʨʚʦʤ - ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʰʘʛʦʚʦʝ ʜʚʠʞʝʥʠʝ ʢ 

ʦʧʪʠʤʫʤʫ, ʥʘ ʚʪʦʨʦʤ - ʜʣʷ ʥʘʡʜʝʥʥʦʛʦ ʧʣʘʥʘ ʫʧʨʘʚʣʷʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʦʚʝʨʢʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʩʦʩʪʘʚʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ ʠ 

ʨʝʩʫʨʩʳ ʟʘ ʩʯʝʪ ʦʪʢʘʟʘ ʦʪ ʪʘʢʠʭ ʧʣʘʥʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʦ ʩʦʩʪʘʚʫ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʙʨʘʥ ʦʜʠʥ ʠʟ ʤʝʪʦʜʦʚ on-line 

ʦʧʪʠʤʠʟʘʮʠʠ - ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʤʝʪʦʜ ʍʫʢʘ-ɼʞʠʚʩʘ. 

ɿʘʤʝʯʘʥʠʷ: 

1. ʇʨʝʜʣʘʛʘʝʤʳʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʛʦ ʚʳʙʨʘʥʥʦʛʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʜʘʧʪʘʮʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (2,3); 
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2. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (2,3) ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ (ɺɺ), ʪʦ ʦʥʦ ʟʘʤʝʥʷʝʪʩʷ ʥʘ ʜʨʫʛʦʝ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ɺɺ; 

3. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠ ʥʘʩʪʨʦʡʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʨʠʥʠʤʘʝʪʩʷ ʛʨʫʧʧʦʡ ʵʢʩʧʝʨʪʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʨʘʙʦʪʢʝ ɻʃʌ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ 

ʪʝʩʪʦʚʦʤ ʧʨʠʤʝʨʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʦʛʦ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʠʤʝʜʨʦʣʘ [8]. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʦʩʪʘʚʘ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ɻʃʌ ʜʠʤʝʜʨʦʣʘ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʬʘʨʤʘʢʦʣʦʛʦʤ ʠ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʝʩʩʦʚʘʥʠʷ ʪʚʝʨʜʦʡ ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ.  

ɺʩʝ ʩʦʩʪʘʚʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʩʪʘʚʳ ɻʃʌ ʜʠʤʝʜʨʦʣʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʅʘʟʚʘʥʠʝ ʚʝʱʝʩʪʚʘ 
1 

ʩʦʩʪʘʚ 

2 

ʩʦʩʪʘʚ 

3 

ʩʦʩʪʘʚ 

4 

ʩʦʩʪʘʚ 

5 

ʩʦʩʪʘʚ 

ɼʠʤʝʜʨʦʣ 50 50 50 50 50 

ʃʘʢʪʦʟʘ 44 48 75 40 - 

ʊʘʣʴʢ 0,5 - - - - 

ʂʨʘʭʤʘʣ ʢʘʨʪʦʬʝʣʴʥʳʡ 25 10 - - 25 

ʉʪʝʘʨʘʪ ʢʘʣʴʮʠʷ 0,5 1,0 0,7 2 - 

ʄʂʎ 30 10 0,6 13 50 

ɸʵʨʦʩʠʣ - 21,0 0,7 15 2 

ʂʨʘʭʤʘʣ ʢʫʢʫʨʫʟʥʳʡ - 10 23 30 23 

ʄʘʩʩʘ ɻʃʌ 150 ʤʛ 150 ʤʛ 150 ʤʛ 150 ʤʛ 150 ʤʛ 

 

ʉʦʩʪʘʚʳ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʝʡ 

ʆʌʉ.1.4.1.0015.15 ʪʘʙʣʝʪʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʳʪʘʥʠʡ ʩʦʩʪʘʚ ˉ3 ʦʢʘʟʘʣʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

1. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ. 

2. ʈʘʩʩʤʦʪʨʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ɻʃʌ ʠ ʧʨʠʚʝʜʝʥʳ ʬʫʥʢʮʠʦʥʘʣʳ ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ.  

3. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʘ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. 

4. ʇʨʠʚʝʜʝʥʳ ʤʥʦʛʦʦʪʢʣʠʢʦʚʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʦʥʣʘʡʥ 

ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ɻʃʌ ʩ ʚʦʟʤʦʞʥʦʡ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ.  

5. ʇʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ ʪʝʩʪʦʚʦʤ ʧʨʠʤʝʨʝ ʨʘʟʨʘʙʦʪʢʠ ʠʟʚʝʩʪʥʦʛʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʠʤʝʜʨʦʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʦʮʝʥʢʫ ʵʢʩʧʝʨʪʦʚ. 

***  

1. ɹʳʢʦʚ ɺ.ɸ., ɹʝʨʝʛʦʚʳʭ ɺ.ɺ., ʐʚʝʮ ɺ.ʀ., ʉʘʤʳʣʠʥʘ ʀ.ɸ., ʇʷʪʠʛʦʨʩʢʘʷ ʅ.ɺ., ʄʝʰʢʦʚʩʢʠʡ ɸ.ʇ., 
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ɸʥʥʦʪʘʮʠʷ 

ʋʨʙʘʥʠʩʪʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʤʝʛʘʧʦʣʠʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʵʪʦʤ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʟʘʛʨʷʟʥʝʥʠʷ.  

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʳʜʝʣʝʥʥʦʡ ʧʦʜ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (ʂʠʨʦʚʩʢʠʡ ʨʘʡʦʥ, ʛ. ɺʦʣʛʦʛʨʘʜ). ɺ 

ʧʨʠʟʝʤʥʦʤ ʩʣʦʝ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʥʘ ʫʢʘʟʘʥʥʦʤ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʟʝʣʝʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʢʠʩʣʦʪʥʳʝ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʘʵʨʦʟʦʣʠ (ʨʅ=5,96+0,06), (TDS=86,02+7,82 (ʤʛ/ʣ); 

ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʦʪ 242 + 72 ʤɹʢ/ʤ2*ʩ ʜʦ 462 + 138 

ʤɹʢ/ʤ2*ʩ.  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʶʪ ʫʪʦʯʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ.  

ɸʚʪʦʨ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʦʟʤʦʞʥʳʝ ʘʢʪʠʚʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ 

ʠʭ ʦʢʨʝʩʪʥʦʩʪʝʡ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʨʙʘʥʠʩʪʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʘʵʨʦʟʦʣʠ, ʨʅ, TDS (ʤʛ/ʣ), 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʠʩʣʦʪʥʦʩʪʴ, ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʨʦʜʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ ʚʳʩʦʢʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʥʘʛʨʫʟʢʫ ʦʪ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ [1], [2], [3]; ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ [4], [5], [6]; ʧʦʣʠʛʦʥʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [7], [8], ʊɹʆ [9] ʠ ʜʨ.  

ʇʨʠ ʵʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʠʩʪʦʯʥʠʢʘʤ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʘʢʪʠʚʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʀʟʚʝʩʪʥʳ ʨʘʙʦʪʳ, 

ʚ ʢʦʪʦʨʳʭ ʘʚʪʦʨʳ ʠʩʩʣʝʜʫʶʪ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʟʘʙʦʣʝʚʘʥʠʡ ʤʝʩʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʠʤʝʥʥʦ ʦʪ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ [10], [11]. 

ʆʜʥʘʢʦ ʤʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʪ ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʥʝ ʦʪʩʣʝʞʠʚʘʝʪʩʷ, ʠʭ 

ʦʙʲʝʤʳ ʚʳʙʨʦʩʦʚ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʣʫʞʙʘʤʠ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ. ɿʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʚʣʠʚʘʶʪʩʷ ʚ ʦʙʱʠʡ ʧʦʪʦʢ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ, ʤʘʩʢʠʨʫʶʪʩʷ ʧʦʜ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠ ʥʝ ʨʘʟʣʠʯʠʤʳ ʩ ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʳʙʨʦʩʘʤʠ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʟʦʥʠʨʦʚʘʥʠʠ 

ʪʝʨʨʠʪʦʨʠʡ ʧʦʜ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʧʦʜ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦ-ʜʝʣʦʚʳʭ ʟʦʥ ʠ ʜʨ. 

ʚ ʛʝʥʝʨʘʣʴʥʳʭ  ʧʣʘʥʘʭ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ɸʚʪʦʨʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʦʪʦʨʳʡ ʚʳʜʝʣʝʥ ʚ 

ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ ʛʦʨʦʜʘ ɺʦʣʛʦʛʨʘʜʘ ʧʦʜ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 
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ʉʠʪʫʘʮʠʦʥʥʘʷ ʢʘʨʪʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʜ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ  

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʦʚʦʛʦ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥʥʦʛʦ 

ʩʧʦʩʦʙʘ [12]. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʘʵʨʦʟʦʣʴʥʳʝ ʯʘʩʪʠʮʳ, ʥʘʢʦʧʣʝʥʥʳʝ 
ʣʠʩʪʴʷʤʠ ʠ ʧʦʙʝʛʘʤʠ ʧʦʣʳʥʠ ʨʫʪʦʣʠʩʪʥʦʡ ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʩʝʟʦʥ 2020 ʛ. 
ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʘʵʨʦʟʦʣʴʥʳʝ ʩʫʩʧʝʥʟʠʠ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʧʦ 
ʧʦʢʘʟʘʪʝʣʷʤ: ʨʅ ʠ TDS, ʤʛ/ʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʢʠʩʣʘʷ ʩʨʝʜʘ 
ʘʵʨʦʟʦʣʴʥʳʭ ʩʫʧʝʥʟʠʡ: ʨʅ=6,72+0,05. 

 

 
ʂʠʩʣʦʪʥʦʩʪʴ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ (ʂ-ʫʩʣʦʚʥʦ-ʯʠʩʪʘʷ ʟʦʥʘ; ʕ-ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, ʚʳʜʝʣʝʥʥʳʡ ʧʦʜ 

ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

 
ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʳʭ ʪʚʝʨʜʳʭ ʚʝʱʝʩʪʚ (ʦʙʱʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, TDS, ʤʛ/ʣ) ʙʳʣʘ ʚ 2,3 ʨʘʟʘ ʚʳʰʝ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 
(86,02+7,82 (ʤʛ/ʣ)) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʣʦʚʥʦ-ʯʠʩʪʦʡ ʟʦʥʦʡ (38,47+1,02 (ʤʛ/ʣ)). 

 

 
ʄʠʥʝʨʘʣʠʟʘʮʠʷ (TDS, ʤʛ/ʣ) ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ (ʂ-ʫʩʣʦʚʥʦ-ʯʠʩʪʘʷ ʟʦʥʘ; ʕ-ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ, 

ʚʳʜʝʣʝʥʥʳʡ ʧʦʜ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʚ 
ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʢʠʩʣʦʪʥʳʭ, ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʘʵʨʦʟʦʣʝʡ, ʢʦʪʦʨʳʝ ʚ 
ʪʝʯʝʥʠʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʛʦ ʩʝʟʦʥʦʚ ʙʳʣʠ ʘʜʩʦʨʙʠʨʦʚʘʥʳ ʣʠʩʪʴʷʤʠ ʠ ʧʦʙʝʛʘʤʠ ʧʦʣʳʥʠ 
ʨʫʪʦʣʠʩʪʥʦʡ ʠʟ ʧʨʠʟʝʤʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ 
ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ ʨʘʜʦʥʘ ʥʘ ʟʝʤʣʝʦʪʚʦʜʝ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʠʣʘ ʦʪ 242 + 72 ʤɹʢ/ʤ

2
*ʩ ʜʦ 

462 + 138 ʤɹʢ/ʤ
2
*ʩ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ ʥʦʨʤʘʪʠʚʳ ʚ 3-6 ʨʘʟ [13]. 

ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʫʪʦʯʥʝʥʠʷ 
ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ.  
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ɸʥʥʦʪʘʮʠʷ 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʧʣʘʥʠʨʦʚʢʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʟʜʘʥʠʡ ʠ ʠʭ ʪʠʧʦʣʦʛʠʠ ʚ ʫʚʷʟʢʝ ʩ 
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ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʙʳʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ- ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʀʩʧʦʣʴʟʦʚʘʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʣʠʩʴ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ ʠ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʶʨʪʦʯʥʦʛʦ ʨʘʡʦʥʘ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ   

ʤʝʪʦʜʦʣʦʛʠʷ  ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʘ ʚ ʨʘʙʦʪʝ 

ɹʦʣʴʰʘʢʦʚʘ ɸ.ɻ. ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʩʦʙʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʤʝʥʷʣʠʩʴ 

ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʝʪʦʜʳ (ʧʨʦʛʨʘʤʤʳ AutoCAD, Adobe Photoshop, CorelDraw) ʠ 

ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʣʝʤʝʥʪʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʶʨʪʦʯʥʦʛʦ ʨʘʡʦʥʘ.  

ɺʳʚʦʜʳ. ɺʳʜʝʣʝʥʦ ʵʪʘʧʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ 

ʧʷʪʴ ʵʪʘʧʦʚ: 1) ʨʘʟʚʠʪʠʝ ʋʣʘʥ-ɹʘʪʦʨʘ ʜʦ 1921 ʛʦʜʘ; 2) ʩ 1921 ʧʦ 1954 ʛʛ. - ʩʪʘʥʦʚʣʝʥʠʝ 

ʄʅʈ; 3) ʩ 1954 ʛʦʜʘ ʧʦ 1990 ï ʨʘʟʚʠʪʠʝ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʄʦʥʛʦʣʠʠ; 4) 1990-2005 ï 

ʧʝʨʝʩʪʨʦʡʢʘ; 5) 2005 ï 2019 ï ʩʦʚʨʝʤʝʥʥʘʷ ʟʘʩʪʨʦʡʢʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ 

ʄʦʥʛʦʣʠʠ: ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʙʳʣʦ ʩʦʭʨʘʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʧʨʠʥʮʠʧʘ ʧʣʘʥʠʨʦʚʢʠ   ʩ ʨʘʩʢʨʳʪʠʝʤ ʛʣʘʚʥʦʡ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʩʠ ʛʦʨʦʜʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʶʛ ʢ ʛʦʨʝ ɹʦʛʜʘ-ʭʘʥ-ʋʣʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʫʣʦʢ ʠ ʦʪʜʳʭʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʨʭʠʪʝʢʪʫʨʘ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʶʨʪʦʯʥʦʛʦ 

ʨʘʡʦʥʘ, ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʛʦʨʦʜʘ 

 

Abstract 

The purpose of this study is to find ways of planning architectural and spatial systems 

of buildings and their typology in conjunction with traditional everyday features and with 

modern urban planning design solutions in compositions of spatial architectural design. 

Used: In the process of the research within the collected materials, computer methods 

and visual analysis of the elements of the urban planning system of the yurt district were used. 

Materials and research methods - Urban planning methodology for assessing the conditions 

for sustainable development of a territory is given in the work of A.G. Bolshakov.  

Conclusions: The stages of urban planning evolution of the city of Ulaanbaatar are 

highlighted in five stages: 1) the development of Ulaanbaatar until 1921; 2) from 1921 to 

1954. - the formation of the MPR; 3) from 1954 to 1990 - the development of socialist 

Mongolia; 4) 1990-2005 - restructuring; 5) 2005 - 2019 - modern buildings. The peculiarity of 

the development of the cities of Mongolia: A distinctive feature of the urban plan was the 

preservation of the traditional principle of planning with the opening of the main meridional 

axis of the city in the direction to the south to Mount Bogda-khan-Ula for the organization of 

walks and recreation. 

Keywords: architecture, urban development, yurt district, master plan, cities 

 

ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʣʘʥʠʨʦʚʢʝ ʛʦʨʦʜʘ ʋʣʘʥ ï ɹʘʪʦʨ, ʩʦʯʝʪʘʶʪʩʷ 

ʵʣʝʤʝʥʪʳ ʮʝʥʥʦʡ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʤʘʩʩʠʚʦʚ ʟʘʩʪʨʦʡʢʠ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ, 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʠʟʥʝʩ ï ʮʝʥʪʨʦʚ ʠ ʞʠʣʴʷ ʚʳʩʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʐʠʨʦʢʠʤ ʢʦʣʴʮʦʤ ʛʦʨʦʜ 

ʦʧʦʷʩʘʥ ʶʨʪʦʯʥʳʤʠ ʨʘʡʦʥʘʤʠ. ɻʨʘʜʦʩʪʨʦʠʪʝʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʛʦʨʦʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʙʝʩʧʦʨʷʜʦʯʥʦʡ ʫʨʙʘʥʠʟʘʮʠʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʧʣʘʥʠʨʦʚʢʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʟʜʘʥʠʡ ʠ ʠʭ ʪʠʧʦʣʦʛʠʠ ʚ ʫʚʷʟʢʝ ʩ 

ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʙʳʪʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʘʨʭʠʪʝʢʪʫʨʥʦ- ʧʨʦʝʢʪʠʨʦʚʦʯʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʚ ʢʦʤʧʦʟʠʮʠʷʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʋʯʸʥʳʝ ʠʩʩʣʝʜʦʚʘʣʠ. ʀʩʩʣʝʜʦʚʘʥʠʝʤ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʘʨʭʠʪʝʢʪʫʨʳ ʛʦʨʦʜʘ 

ʋʣʘʥ-ɹʘʪʦʨʘ ʟʘʥʠʤʘʣʠʩʴ  ʨʦʩʩʠʡʩʢʠʝ ʠ  ʤʦʥʛʦʣʴʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ: ɼ. ʄʘʡʜʘʨ,  

ʅ.ʎʫʣʪʝʤ,  ɹ.ɼʘʘʞʘʚ , ɺ.ʅ. ʊʢʘʯʝʚ, ʅ.ʄ.ʑʝʧʝʪʠʣʴʥʠʢʦʚ,  ʃ.ɺ. ɺʘʚʘʢʠʥ, ʄ.ʆʨʛʠʣ, ɾ. 
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ɻʦʤʙʦ, ʀ. ɻʦʥʯʠʛʙʘʪ, ʗ. ʐʘʨʭװװ, ᴆ.ʕʨʜʵʥʵʙʘʪ, ʏ. ɼʘʛʰʠʛʜʦʨʞ, ɼ.ʍʘʡʩʘʤʙʫʫ, ɹ. 

ʆʶʫʥʙʠʣʵʛ. ʀʟʫʯʝʥʠʝʤ ʂʘʨʘʢʦʨʫʤʘ ʟʘʥʠʤʘʣʠʩʴ ʨʦʩʩʠʡʩʢʠʝ ʘʨʭʝʦʣʦʛʠ ʠ ʠʩʪʦʨʠʢʠ: ʇ. 

ʂ. ʂʦʟʣʦʚ, ʅ. ʄ. ʗʜʨʠʥʮʝʚ (ʠʩʩʣʝʜʦʚʘʪʝʣʴ ɸʟʠʠ), ɺ.ɺ. ʈʘʜʣʦʚ (ʚʦʩʪʦʢʦʚʝʜ). 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ïʊʝʨʨʠʪʦʨʠʷ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨ. 

ɻʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ  

ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ 1.444.669 (2019) [14].  ɻʦʨʦʜ ʚ ʩʚʦʠʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ ʥʘʭʦʜʠʪʩʷ ʚʥʫʪʨʠ ʘʡʤʘʢʘ ʊʫʚʝ (ʎʝʥʪʨʘʣʴʥʳʡ ʘʡʤʘʢ). 

ɻʦʨʦʜ ʧʨʦʪʷʥʫʣʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 30 ʢʤ ʧʦ ʰʠʨʦʪʝ, ʘ ʩʘʤʘʷ ʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʧʦ 

ʤʝʨʠʜʠʘʥʫ 11 ʢʤ  ʦʪ ʨʘʡʦʥʘ ñ100 ʘʡʣò ʜʦ ʨʘʡʦʥʘ ñɿʘʡʩʘʥ ñ. ʏʝʨʝʟ ʋʣʘʥ-ɹʘʪʦʨ 

ʧʨʦʪʝʢʘʶʪ ʨʝʢʘ ʊʫʫʣ, ʠ ʝʝ ʧʨʠʪʦʢʠ ʉʵʣʙʵ-ɻʦʣ, ʋʣʠʘʩʪʘʡ-ɻʦʣ, ɻʘʯʫʫʨʪ-ɻʦʣ. ɻʦʨʦʜ 

ʋʣʘʥïɹʘʪʦʨ ʚʢʣʶʯʘʝʪ  9 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ (ɼװװʨʵʛ) ʠ 152 ʧʦʜʨʘʡʦʥʘ. ʀʟ ʥʠʭ 

6 ʨʘʡʦʥʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʢʦʤʧʘʢʪʥʦ. ʊʨʠ ʨʘʡʦʥʘ ʦʪʜʘʣʝʥʳ ʦʪ çʧʷʪʥʘè ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ ʋʣʘʥïɹʘʪʦʨʘ. (ʅʘʣʘʡʭ, ɹʘʛʘʥʫʫʨ, ɹʘʛʘʭʘʥʛʘʡ) [13] 

ɺ 1940-1954 ʛʦʜʫ ʫʪʚʝʨʜʠʣʩʷ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʡ ʩʪʨʦʡ.[11]  ʅʘʯʘʣʠʩʴ  

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʉʉʉʈ, ʠ ʚ 1954 ʛʦʜʫ ʙʳʣ 

ʫʪʚʝʨʞʜʝʥ ʧʝʨʚʳʡ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ.(ʈʠʩ.1) 

 

 
ʈʠʩ.1 ɻʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʄʦʥʛʦʣʠʠ ʣʠʥʝʡʥʘʷ 

ʩʠʩʪʝʤʘ [16] 

 

ʇʨʦʝʢʪ ʧʝʨʚʦʛʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʚ ʋʣʘʥ-ɹʘʪʦʨʝ (1954ï1974 ʛʛ) ʚʳʧʦʣʥʝʥ 

ʤʦʩʢʦʚʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ çɻʀʇʈʆɻʆʈè ʥʘ ʦʩʥʦʚʝ ʧʨʦʝʢʪʥʦʛʦ ʟʘʜʘʥʠʷ ʄʦʥʛʦʣʴʩʢʦʛʦ 

ʘʨʭʠʪʝʢʪʦʨʘ ɹ. ʏʠʤʠʜʘ.[8;9;10] ʇʣʘʥʠʨʦʚʦʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦ ʧʝʨʚʦʤʫ ʛʝʥʧʣʘʥʫ ʙʳʣʘ 

ʟʘʣʦʞʝʥʘ ʢʘʢ ʢʦʤʧʘʢʪʥʦʝ ʧʷʪʥʦ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ʊʫʫʣ ʩ ʛʣʘʚʥʳʤ ʷʜʨʦʤ ʥʘ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ, ʩ ʟʘʧʘʜʥʳʤ ʢʦʣʴʮʦʤ ʚʦʢʨʫʛ ɻʘʥʜʘʥʘ ʠ ʢʚʘʨʪʘʣʘʤʠ, ʚʳʪʷʥʫʪʳʤʠ ʚʜʦʣʴ 

ʛʣʘʚʥʦʡ ʤʘʛʠʩʪʨʘʣʠ ï ʧʨʦʩʧʝʢʪʘ ʄʠʨʘ. ɺʦʢʨʫʛ ʛʣʘʚʥʦʡ ʧʣʦʱʘʜʠ ï ʠʤʝʥʠ ʉʫʭʵ-ʙʘʪʦʨʘ - 

ʩʬʦʨʤʠʨʦʚʘʥʦ ʛʣʘʚʥʦʝ ʢʦʣʴʮʦ. ʇʨʘʚʠʣʴʥʝʝ ʩʢʘʟʘʪʴ ʢʚʘʜʨʘʪ ʩʦ ʩʢʦʰʝʥʥʳʤʠ ʚʝʨʭʥʠʤʠ 

ʫʛʣʘʤʠ.  ʕʪʘ ʬʠʛʫʨʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʄʘʣʳʡ ʢʨʫʛ. ɺ ʵʪʦ ʚʨʝʤʷ, ʪʦ ʝʩʪʴ ʚ 1946 ʛʦʜʫ 

ʧʦʩʪʨʦʝʥ ʧʘʤʷʪʥʠʢ ʉʫʭ-ɻʙʘʪʦʨʫ ʠ ʦʨʛʘʥʠʟʦʚʘʥʘ ʧʣʦʱʘʜʲ ʨʘʟʤʝʨʘʤʠ 250ʭ250 ʤʝʪʨʦʚ, 

ʢʦʪʦʨʘʷ ʠ ʜʦ ʩʝʛʦʜʥʷʱʥʠʭ ʜʥʝʡ ʥʝ ʠʟʤʝʥʠʣʘʩʴ ʧʦ ʨʘʟʤʝʨʥʦʩʪʠ.[1,2] 

ɿʜʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ 1940-ʜʦ 1950 ʛʦʜʦʚ ʚʦʢʨʫʛ ʧʣʦʱʘʜʠ ʠʤʝʥʠ ʉʫʭʝ-ɹʘʪʦʨʘ: 

½ ʇʦʩʪʨʦʡʢʠ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 1951 ʛ; 

½ ɿʜʘʥʠʝ ʛʦʩʪʠʥʠʮʳ ɸʣʪʘʡ 1946 ʛ ʧʦʩʪʨʦʡʢʠ, ʚ ʢʦʪʦʨʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʤʝʱʘʝʪʩʷ ʩʪʦʣʠʯʥʘʷ ʫʧʨʘʚʘ; 

½ ʂʠʥʦʪʝʘʪʨ ʠʤʝʥʠ ʕʣʜʵʚ-ʆʯʠʨ 1960 ʛ ʧʦʩʪʨʦʡʢʠ 

½ ʊʝʘʪʨ ʦʧʝʨʳ ʠ ʙʘʣʝʪʘ 1949 ʛ ʧʦʩʪʨʦʡʢʠ  

½ ʂʣʫʙ ʃʝʥʠʥʘ 1930 ʛ 

½ ɿʜʘʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʙʠʙʣʠʦʪʝʢʠ 1951 ʛ 

ɺ ʧʝʨʚʦʤ ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ 1954 ʛʦʜʘ ʮʝʥʪʨ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ ʠʤʝʣ ʚ ʦʩʥʦʚʝ 

ʢʦʣʴʮʝʦʙʨʘʟʥʫ  ʁʧʣʘʥʠʨʦʚʢʫ ï ʄʘʣʳʡ ʢʨʫʛ ʠ ɹʦʣʴʰʦʡ ʢʨʫʛ.(ʈʠʩ. 2)  

 



ð 110 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
ʈʠʩ. 2 ɺ ʮʝʥʪʨ ʋʣʘʥ-ɹʘʪʦʨʝ ʠʤʝʣ ʚ ʦʩʥʦʚʝ ʢʦʣʴʮʝʦʙʨʘʟʥʫʶ ʧʣʘʥʠʨʦʚʢʫ ï ʄʘʣʳʡ ʢʨʫʛ ʠ ɹʦʣʴʰʦʡ ʢʨʫʛ [16] 

 
ɺ ʨʘʡʦʥʝ ʟʘʧʘʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʟʣʘ ʚ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʛʦ ʢʨʫʛʘ ʚ 1950-1960 

ʛʦʜʘʭ ʩʪʨʦʷʪ ʞʠʣʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʤʠʢʨʦʨʘʡʦʥʳ ñ40, 50 ʪʳʩʷʯò. (ʈʠʩ. 3) ʕʪʠ 
ʤʠʢʨʦʨʘʡʦʥʳ ʙʳʣʠ ʧʝʨʚʳʤʠ ʢʦʤʧʣʝʢʩʥʳʤʠ ʘʚʪʦʥʦʤʥʳʤʠ ʞʠʣʳʤʠ ʝʜʠʥʠʮʘʤʠ. ʆʥʠ 
ʥʘʯʘʣʠ ʧʝʨʠʦʜ  ʤʠʢʨʦʨʘʡʦʥʥʦʛʦ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʋʣʘʥ-ɹʘʪʦʨʝ. ʂʦʣʴʮʦ çɹʦʣʴʰʦʡ ʢʨʫʛè 
ʥʝʤʥʦʛʦ ʚʳʪʷʥʫʣʦʩʴ ʢ ʟʘʧʘʜʫ.[3] 

ʊʨʠ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨʘ: 
ɻʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥ 1954-1990. ɺ 1954 ʛʦʜʫ ʧʝʨʚʳʡ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʛʦʨʦʜʘ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʀʥʩʪʠʪʫʪʦʤ ɻʀʇʈʆɻʆʈ, ʛ. ʄʦʩʢʚʘ, ʉʉʉʈ.[6] ɺ ʧʝʨʚʦʤ ʛʝʥʝʨʘʣʴʥʦʤ ʧʣʘʥʝ 
ʦʭʚʘʯʝʥʘ ʪʝʨʨʠʪʦʨʠʷ 5,4ʭ9,6 ʢʤ ʩ ʥʘʩʝʣʝʥʠʝʤ 125,000 ʯʝʣʦʚʝʢ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʧʝʨʚʦʛʦ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʤʘʣʦʝ ʢʦʣʴʮʦ ʚʦʢʨʫʛ ʧʣʦʱʘʜʠ ʉʫʭ-ɻ
ɹʘʪʦʨʘ. 

ʇʝʨʠʦʜ ʧʝʨʝʩʪʨʦʡʢʠ - 1990-2005 ʛʛ.   
ɺ 1990 ʛʦʜʫ ʠʟʤʝʥʠʣʦʩʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʄʦʥʛʦʣʴʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʚʦʙʦʜʥʳʝ ʨʳʥʦʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʪʦʛʜʘ ʙʳʣ 
ʧʦʩʪʘʚʣʝʥ ʚʦʧʨʦʩ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʦʩʣʝ ʧʝʨʝʩʪʨʦʡʢʠ 2005-2017 ʛʛ 
ɺ ʧʝʨʠʦʜ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚ 2002 ʛʦʜʫ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ 

ʜʝʡʩʪʚʫʶʱʠʡ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʥʘ ʨʘʩʯʝʪʥʳʡ ʩʨʦʢ ʜʦ 2020 ʛʦʜʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
(2019) ʦʩʪʘʣʩʷ ʛʦʜ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʵʪʦʛʦ ʩʨʦʢʘ. ʇʦ ʠʪʦʛʘʤ ʧʨʦʰʝʜʰʝʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ 
ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʦʪ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ ʜʦ 2020 ʛʦʜʘ ʥʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ. 

 

 
ʈʠʩ. 3 ʈʘʟʚʠʪʠʷ ʮʝʥʪʨ ʛʦʨʦʜʘ ʄʘʣʳʡ ʢʨʫʛ (ɹʘʛʘ ʊʦʡʨʫʫ)[17]  
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ʇʨʦʙʣʝʤʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʘ ʋʣʘʥ-ɹʘʪʦʨ. ɸʥʘʣʠʟ 

ʧʦʢʘʟʳʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʩʨʝʜʳ 

ʛʦʨʦʜʘ: 

1. ʙʦʣʴʰʠʝ ʛʦʨʦʜʘ ɽʚʨʦʧʳ, ʥʘʧʨʠʤʝʨ, ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʚʳʩʦʪʥʳʭ 

ʩʪʝʢʣʷʥʥʳʭ ʟʜʘʥʠʡ; 

2. ʚʣʠʷʥʠʶ ʠ ʟʥʘʯʠʤʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ ʚ 

ʛʦʨʦʜʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ; 

3. ʟʘʧʦʚʝʜʥʘʷ ʟʦʥʘ ʛʦʨʳ ɹʦʛʜ-ʍʘʥ (ʫʫʣ) ʧʦʜʚʝʨʛʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʡ 

ʟʘʩʪʨʦʡʢʝ; (ʥʦʚʦʟʘʩʪʨʦʠʢʘ)[5,6,7] 

4. ʧʦ ʧʨʦʛʨʘʤʤʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ ʶʨʪʦʯʥʦʛʦ ʨʘʡʦʥʘ; 

5. ʩʦʚʝʨʝʤʝʥʥʳʡ ʞʠʣʠʱʝ ʙʳʣʠ ʨʘʟʤʝʱʝʥʳ ʤʝʞʜʫ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʚʤʝʩʪʦ ʦʟʝʣʝʥʝʥʠʷ, ʜʝʪʩʢʠʭ ʠʛʨʦʚʳʭ ʧʣʦʱʘʜʦʢ, 

ʧʣʦʱʘʜʦʢ ʦʪʜʳʭʘ, ʚʦʢʨʫʛ ʰʢʦʣ ʠ ʜʝʪʩʢʠʭ ʩʘʜʦʚ; (ʈʠʩ. 4) 

 

 
ʈʠʩ. 4 ʉʦʚʝʨʝʤʝʥʥʳʡ ʞʠʣʠʱʝ ñʉʘʨʫʫʣò[18]  

 

ɺʳʚʦʜʳ 

1. ɺʳʷʚʠʪʴ ʵʪʘʧʳ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʛʦʨʦʜʘ ʫʣʘʥ-ʙʘʪʦʨʘ 

ɺʳʜʝʣʝʥʦ ʧʷʪʴ ʵʪʘʧʦʚ:  

ʇʝʨʚʳʡ ʵʪʘʧ 1911 ʛʦʜ ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʚ ʛʦʨʦʜʝ ʶʨʪʦʯʥʳʡ ʟʘʩʪʨʦʡʢʘ() 

ɺʪʦʨʦʡ ʵʪʘʧ. 1921-1954 ʛʛ ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʄʘʣʳʡ ʢʨʫʛ. 

ʊʨʝʪʠʡ ʵʪʘʧ. 1954-1990 ʛʦʜʳ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ɹʦʣʴʰʦʡ ʢʨʫʛ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ. 1990 - 2005 ʛʛ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʫʨʥʳʤ ʨʦʩʪʦʤ ʶʨʪʦʯʥʦʛʦ 

ʧʦʷʩʘ, ʮʝʥʪʨ ʛʦʨʦʜ 

ʇʷʪʳʡ ʵʪʘʧ. 2005-2017. ʇʣʦʪʥʘʷ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ ʟʘʩʪʨʦʡʢʘ ʶʞʥʦʡ 

ʧʨʠʙʨʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.( ɿʘʩʪʨʦʡʢʘ ʟʘʧʦʚʝʜʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʘ ɹʦʛʜ-ʍʘʥ) 

2. ʄʘʣʳʡ ʢʨʫʛ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ, 

ʢʫʣʴʪʫʨʥʳʡ ʮʝʥʪʨ, ʪʦ ɹʦʣʴʰʦʡ ʢʨʫʛ ʵʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʞʠʣʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʩ 

ʚʢʨʘʧʣʝʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, ʪʦʨʛʦʚʳʭ ʠ ʦʬʠʩʥʳʭ ʮʝʥʪʨʦʚ. ɺ ɹʦʣʴʰʦʤ ʢʨʫʛʫ 

ʨʘʩʧʦʣʦʞʝʥʳ ʠʥʩʪʠʪʫʪʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʳ: ʠʩʢʫʩʩʪʚʘ ʠ ʢʫʣʴʪʫʨʳ, ʵʢʦʥʦʤʠʢʠ, 

ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ, ʪʦʨʛʦʚʳʡ ʢʚʘʨʪʘʣ ɹʵʤʙʵʨʛʝʨ. ɹʦʣʴʰʦʡ ʢʨʫʛ ʛʨʘʥʠʯʠʪ 

ʩ ʟʘʧʘʜʘ ʩ ɻʘʥʜʘʥʦʤ. ɹʦʣʴʰʦʡ ʢʨʫʛ ʧʝʨʝʩʝʢʘʝʪʩʷ ʜʚʫʤʷ ʤʘʛʠʩʪʨʘʣʷʤʠ ʛʦʨʦʜʩʢʦʛʦ 

ʟʥʘʯʝʥʠʷ ï ʫʣʠʮʝʡ ʄʠʨʘ ʠ ʅʘʨʥʳ ɿʘʤ. 

3. ʄʦʥʛʦʣʴʩʢʦʛʦ ʛʦʨʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʤʝʯʝʥʳ ʤʦʥʛʦʣʴʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʪʥʦʢʫʣʴʪʫʨʥʦʡ ʠʜʝʥʪʠʯʥʦʩʪʴʶ - ʨʘʩʢʨʳʪʠʝ ʧʨʦʩʪʨʘʥʩʪʚ ʥʘ ʶʛ, ʦʩʝʚʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩ 

ʟʘʢʨʳʪʠʝʤ ʩʝʚʝʨʘ ʠ ʨʘʩʢʨʳʪʠʝʤ ʶʛʘ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʛʦʨʦʜʘ. (ʧʨʠʥʮʠʧʘʤ ʪʨʘʜʠʮʠʠ ʤʦʥʛʦʣʴʩʢʦʛʦ 

ʛʨʘʜʩʪʨʦʠʪʝʣʴʩʪʚʦ) 

***  

1. ɹʦʣʴʰʘʢʦʚ. ɸ. ɻ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʘʡʦʥʥʦʡ ʧʣʘʥʠʨʦʚʢʠ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʫʟʦʚ. 

ʀʨʢʫʪʩʢ: ʀʟʜ-ʚʦ ʀʨɻʊʋ, 2004. 216 ʩ. 
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ʇʳʣʘʝʚ ɸ.ʇ. 

ʆ ʣʠʥʝʡʥʦʡ ʠ  ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʷʭ ʩʚʝʪʘ 

ʉʥʝʞʠʥʩʢʠʡ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

(ʈʦʩʩʠʷ, ʉʥʝʞʠʥʩʢ) 
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ɸʥʥʦʪʘʮʠʷ 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʚʝʩʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ  

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʣʠʥʝʡʥʦʡ ʠ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʠʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʝ ʥʘʭʦʜʠʪ ʘʨʛʫʤʝʥʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʦʩʥʦʚʘʥʦ ʪʦʣʴʢʦ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣʘʭ. ʇʦʩʢʦʣʴʢʫ ʧʨʷʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʩʭʝʤʳ ʧʦʣʫʯʝʥʠʷ ʢʦʩʚʝʥʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʘ 

ʩʭʝʤʘ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʪʘʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʚʝʪʦʚʦʡ ʧʫʯʦʢ, ʧʦʣʷʨʠʟʘʪʦʨ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʢʘ, 

ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ, ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʳʭ ʚʦʣʥ.  

 

ɺʚʝʜʝʥʠʝ 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʣʠʥʝʡʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ, ʚʦʟʥʠʢʘʶʱʝʡ ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʫʯʢʘ ʩʚʝʪʘ ʯʝʨʝʟ ʧʦʣʷʨʠʟʘʪʦʨ (ʥʘʧʨʠʤʝʨ, ʢʨʠʩʪʘʣʣ ʪʫʨʤʘʣʠʥʘ), 

ʧʦʷʚʠʣʦʩʴ ʚ ʥʘʯʘʣʝ XIX  ʚʝʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [1,2]. 

ɺ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠʟʣʫʯʝʥʠʷ ʩʚʝʪʘ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʦʛʨʦʤʥʦʝ 

ʯʠʩʣʦ ʘʪʦʤʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʩʧʦʥʪʘʥʥʦ ʠʟʣʫʯʘʝʪ ʩʚʦʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʚʦʣʥʫ 

ʩʦ ʩʚʦʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʣʷʨʠʟʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʦʥ ʩʦʜʝʨʞʠʪ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʩʦ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʣʷʨʠʟʘʮʠʠ, ʠ ʚ ʪʘʢʦʤ 

ʧʫʯʢʝ ʧʣʦʩʢʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʚʩʝʭ ʚʦʣʥ ʧʘʨʘʣʣʝʣʴʥʳ ʜʨʫʛ ʜʨʫʛʫ. ɽʩʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʚʝʢʪʦʨʳ ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ʪʘʢʦʛʦ ʧʫʯʢʘ ʥʘ ʧʣʦʩʢʦʩʪʴ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʪʦ ʵʪʠ ʧʨʦʝʢʮʠʠ ʙʫʜʫʪ 

ʚʳʛʣʷʜʝʪʴ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʪʦ ʝʩʪʴ ʚʝʢʪʦʨʳ ʟʘʧʦʣʥʷʪ ʚʝʩʴ ʫʩʣʦʚʥʳʡ ʢʨʫʛ. ɺ 

ʨʘʙʦʪʝ [3] ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ  

 

 
ʈʠʩ. 1. ʇʦʣʷʨʠʟʘʮʠʷ ʚʦʣʥ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʩʚʝʪʦʚʦʤ ʧʫʯʢʝ. 

 

ʧʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʪʘʢʦʛʦ ʧʫʯʢʘ ʯʝʨʝʟ ʧʦʣʷʨʠʟʘʪʦʨ (ʦʜʥʦʦʩʥʳʡ ʢʨʠʩʪʘʣʣ) ʧʨʦʰʝʜʰʘʷ 

ʯʘʩʪʴ ʧʫʯʢʘ ʙʫʜʝʪ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʘ, ʪʦ ʝʩʪʴ ʚʩʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ 

ʧʨʦʰʝʜʰʠʭ ʚʦʣʥ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʨʠʩʪʘʣʣʘ. ʇʨʠ ʵʪʦʤ 

ʥʝʷʚʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʢʨʠʩʪʘʣʣʘ ʧʦʚʦʨʘʯʠʚʘʝʪ ʚʩʝ ʚʦʣʥʳ 
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ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʫʯʢʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʚʦʟʤʦʞʥʦʩʪʴ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʰʝʜʰʠʝ ʢʨʠʩʪʘʣʣ ʚʦʣʥʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʧʦʣʷʨʠʟʘʮʠʶ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʷʨʠʟʘʮʠʷ ʧʨʦʰʝʜʰʝʛʦ ʧʫʯʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 2. 

ʅʘʟʦʚʝʤ ʪʘʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʚʝʝʨʥʦʡ, ʝʝ ʤʦʞʥʦ ʠʟʤʝʨʷʪʴ ʫʛʣʦʚʦʡ ʦʙʣʘʩʪʴʶ D 

ʧʦʣʷʨʠʟʘʮʠʡ ʚʦʣʥ ʚ ʧʫʯʢʝ.  

 
ʈʠʩ. 2. ɺʝʝʨʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ. 

 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʨʘʙʦʪʝ [4] ʥʘ 

ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʧʦʣʷʨʠʟʘʮʠʠ ʚʧʝʨʚʳʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ 

ʚʳʨʘʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ɹʨʶʩʪʝʨʦʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʥʘʟʳʚʘʝʤʦʡ 

ʟʘʢʦʥʦʤ ɹʨʶʩʪʝʨʘ [2].  

ʃʠʥʝʡʥʘʷ ʠʣʠ ʚʝʝʨʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ? 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʱʝʠʟʚʝʩʪʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʨʦʧʫʩʢʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʫʯʢʘ 

ʩʚʝʪʘ ʯʝʨʝʟ ʦʜʥʦʦʩʥʳʡ ʢʨʠʩʪʘʣʣ ï ʧʣʘʩʪʠʥʫ ʪʫʨʤʘʣʠʥʘ. ʇʫʯʦʢ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʝʝ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ, ʧʨʠ ʵʪʦʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʰʝʜʰʝʛʦ ʧʫʯʢʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʣʦʚʠʥʫ ʧʘʜʘʶʱʝʛʦ. 

ʇʦʩʢʦʣʴʢʫ ʩʚʝʪʦʚʳʝ ʚʦʣʥʳ ʧʦʧʘʜʘʶʪ ʚ ʦʙʣʘʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʠʤʝʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʣʘʩʪʠʥʘ ʧʨʦʧʫʩʢʘʝʪ ʪʦʣʴʢʦ ʪʝ ʚʦʣʥʳ, ʫ ʢʦʪʦʨʳʭ ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʧʣʘʩʪʠʥʳ ʢʦʤʧʦʥʝʥʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʚʳʰʘʝʪ ʧʦ ʚʝʣʠʯʠʥʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʵʪʦʡ ʦʩʠ ʢʦʤʧʦʥʝʥʪʫ.  ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʘʩʪʠʥʘ ʧʨʦʧʫʩʢʘʝʪ 

ʚʦʣʥʳ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʜʠʘʧʘʟʦʥʝ ʫʛʣʦʚ °p/4 ʦʪ ʦʧʪʠʯʝʩʢʦʡ 

ʦʩʠ. 

ʏʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʠʤʝʝʪ ʧʨʦʰʝʜʰʘʷ ʧʦʣʦʚʠʥʘ ʧʫʯʢʘ, 

ʨʘʩʩʤʦʪʨʠʤ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʨʦʧʫʩʢʘʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʫʯʢʘ ʩʚʝʪʘ ʯʝʨʝʟ ʜʚʝ 

ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʣʘʩʪʠʥʳ ʪʫʨʤʘʣʠʥʘ ʩʦ ʩʢʨʝʱʝʥʥʳʤʠ ʦʩʷʤʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ 

ʥʘ ʨʠʩ. 3. ʋʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʧʣʘʩʪʠʥ ʦʙʦʟʥʘʯʝʥ a. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ  ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʜʚʫʤʷ ʧʣʘʩʪʠʥʘʤʠ ʪʫʨʤʘʣʠʥʘ. 

 

ɽʩʣʠ ʧʨʦʰʝʜʰʠʡ ʧʣʘʩʪʠʥʫ 1 ʧʫʯʦʢ ʩʚʝʪʘ ʠʤʝʝʪ ʣʠʥʝʡʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ, ʪʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ ʚʩʝʭ ʚʦʣʥ ʵʪʦʛʦ ʧʫʯʢʘ ʥʘʧʨʘʚʣʝʥʳ ʚʜʦʣʴ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 
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ʧʣʘʩʪʠʥʳ 1. ʇʣʘʩʪʠʥʘ 2, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʣʘʩʪʠʥʘ 1, ʜʦʣʞʥʘ ʧʨʦʧʫʩʢʘʪʴ ʪʦʣʴʢʦ ʪʝ ʚʦʣʥʳ, 

ʫ ʢʦʪʦʨʳʭ ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʵʪʦʡ ʧʣʘʩʪʠʥʳ ʢʦʤʧʦʥʝʥʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʝʚʳʰʘʝʪ ʧʦ ʚʝʣʠʯʠʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʵʪʦʡ ʦʩʠ 

ʢʦʤʧʦʥʝʥʪʫ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʜʠʘʧʘʟʦʥʝ  ʫʛʣʦʚ  

 
ʧʣʘʩʪʠʥʘ 2 ʧʨʦʧʫʩʪʠʪ ʚʝʩʴ ʧʫʯʦʢ, ʧʨʦʰʝʜʰʠʡ ʧʣʘʩʪʠʥʫ 1, ʘ ʚ ʜʠʘʧʘʟʦʥʝ  

 
ʥʝ ʧʨʦʧʫʩʪʠʪ ʥʠ ʦʜʥʦʡ ʚʦʣʥʳ. ʆʙʦʟʥʘʯʠʤ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ ʫʛʣʘ a 

ʩʠʤʚʦʣʦʤ I1 (a).  ʆʜʥʘʢʦ, ʪʘʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʰʝʜʰʝʛʦ ʧʣʘʩʪʠʥʫ 2 ʧʫʯʢʘ ʧʣʘʚʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʫʛʣʘ a ʦʪ 0 ʜʦ p/2. ʏʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ, ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ 

ʜʨʫʛʦʝ, ʯʝʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʨʘʚʠʣʦ: ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʘʢʦʛʦ ʧʫʯʢʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

Cos
2
a (ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʟʘʢʦʥ ʄʘʣʶʩʘ), ʪʦ ʝʩʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʚʘʜʨʘʪʫ ʧʨʦʝʢʮʠʠ 

ʘʤʧʣʠʪʫʜʳ ʚʦʣʥʳ ʥʘ ʦʧʪʠʯʝʩʢʫʶ ʦʩʴ ʧʣʘʩʪʠʥʳ. ʆʙʦʟʥʘʯʠʤ ʵʪʫ ʟʘʚʠʩʠʤʦʩʪʴ ʩʠʤʚʦʣʦʤ 

I2(a). ʅʦ ʝʩʣʠ ʧʨʠʤʝʥʠʪʴ ʵʪʦ ʧʨʘʚʠʣʦ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʫʯʢʘ ʩʚʝʪʘ ʯʝʨʝʟ 

ʧʣʘʩʪʠʥʫ 1, ʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʰʝʜʰʝʛʦ ʧʫʯʢʘ ʥʝ ʙʫʜʝʪ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʘʜʘʶʱʝʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦ ʠʟ ʧʨʘʚʠʣ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʝʨʚʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʜʨʫʛʦʝ ï ʨʝʟʫʣʴʪʘʪʘʤ ʚʪʦʨʦʛʦ. 

ʈʘʩʩʤʦʪʨʠʤ, ʯʪʦ ʧʦʣʫʯʠʪʩʷ, ʝʩʣʠ ʚ ʦʩʥʦʚʫ ʧʦʣʦʞʠʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʝʝʨʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʦʰʝʜʰʝʛʦ ʧʣʘʩʪʠʥʫ 1 ʧʫʯʢʘ. ʕʪʘ ʧʣʘʩʪʠʥʘ ʧʨʦʧʫʩʪʠʪ ʚʦʣʥʳ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʢʪʦʨʦʚ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ °p/4 ʦʪ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ 

ʧʣʘʩʪʠʥʳ 1, ʪʦ ʝʩʪʴ ʚ ʜʠʘʧʘʟʦʥʘʭ ɽ1 ï ɽ2 ʠ ɽ3 ï ɽ4, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.  

 

 
ʈʠʩ. 4. ʉʭʝʤʘ ʧʨʦʭʦʞʜʝʥʠʷ ʚʝʝʨʥʦʛʦ ʧʫʯʢʘ ʩʚʝʪʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʫ 2. 

 

ʀʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠʭ ʚʦʣʥ ʧʣʘʩʪʠʥʘ 2 ʧʨʦʧʫʩʪʠʪ ʪʦʣʴʢʦ ʪʝ, ʚʝʢʪʦʨʳ ʢʦʪʦʨʳʭ 

ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ °p/4  ʦʪ ʦʩʠ 2, ʪʦ ʝʩʪʴ ʚ ʜʠʘʧʘʟʦʥʘʭ ɽ2 ï ɽ5 ʠ ɽ4 ï ɽ6. ɼʠʘʧʘʟʦʥ 

ʧʦʣʷʨʠʟʘʮʠʡ ʵʪʦʡ ʦʙʣʘʩʪʠ ʨʘʚʝʥ  

 
ʆʪʥʦʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ, ʧʨʦʧʫʱʝʥʥʦʛʦ ʧʣʘʩʪʠʥʦʡ 2, ʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʫʯʢʘ, ʧʨʦʧʫʱʝʥʥʦʛʦ ʧʣʘʩʪʠʥʦʡ 1, ʙʫʜʝʪ ʨʘʚʥʦ ʦʪʥʦʰʝʥʠʶ ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʦʙʣʘʩʪʝʡ 

ʧʦʣʷʨʠʟʘʮʠʡ ʵʪʠʭ ʧʫʯʢʦʚ, ʪʦ ʝʩʪʴ 
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ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʳ ʚʩʝ ʪʨʠ ʟʘʚʠʩʠʤʦʩʪʠ. 

 

 
ʈʠʩ. 5. ʊʨʠ ʪʠʧʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʫʯʢʘ ʩʚʝʪʘ, ʧʨʦʰʝʜʰʝʛʦ ʧʣʘʩʪʠʥʫ 2. 

 

ʂʘʢ ʩʢʘʟʘʥʦ, ʟʘʚʠʩʠʤʦʩʪʴ I1 ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʟʘʚʠʩʠʤʦʩʪʴ I2 ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʝʝ ʚʦʣʥʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ 

ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ I3, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʚʝʝʨʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʦʣʷʨʠʟʘʮʠʠ, ʧʦʣʫʯʘʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 

ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʝʝʨʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ 

ʧʦʣʫʯʝʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʟʘʢʦʥʘ ɹʨʶʩʪʝʨʘ, ʘ ʪʘʢʞʝ ʠʟ  ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʷʨʠʟʘʪʦʨʘ 

ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʝʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʫʱʝʩʪʚʫʝʪ ʣʠ ʵʣʣʠʧʪʠʯʝʩʢʘʷ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ? 

ʆʙʱʝʠʟʚʝʩʪʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ 

ʩʚʝʪʘ, ʠʟʣʦʞʝʥʥʘʷ ʚ ʨʘʙʦʪʝ [3], ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ.  

ʐʘʛ 1. ɽʩʪʝʩʪʚʝʥʥʳʡ ʧʫʯʦʢ ʩʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʧʨʦʧʫʩʢʘʝʪʩʷ 

ʯʝʨʝʟ ʧʦʣʷʨʠʟʘʪʦʨ ï  ʦʜʥʦʦʩʥʳʡ ʢʨʠʩʪʘʣʣ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ 

ʨʘʟʜʝʣʝ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘ ʚʳʭʦʜʝ ʠʟ ʧʦʣʷʨʠʟʘʪʦʨʘ ʧʨʦʰʝʜʰʠʡ ʧʫʯʦʢ ʩʚʝʪʘ ʣʠʥʝʡʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥ, ʪʦ ʝʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʫʶ ʚʦʣʥʫ. 

ʐʘʛ 2. ʃʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʘʷ ʚʦʣʥʘ ʜʘʣʝʝ ʧʨʦʧʫʩʢʘʝʪʩʷ ʯʝʨʝʟ ʦʜʥʦʦʩʥʳʡ 

ʢʨʠʩʪʘʣʣ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʦʤ ʜʚʦʡʥʦʛʦ ʣʫʯʝʧʨʝʣʦʤʣʝʥʠʷ, ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝʢʦʪʦʨʳʡ ʫʛʦʣ a ʩ ʦʧʪʠʯʝʩʢʦʡ ʦʩʴʶ ʧʦʣʷʨʠʟʘʪʦʨʘ, ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ 

ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦʣʥʘ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʝ 

ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ ʚʦʣʥʳ: ʦʜʥʘ (ʥʝʦʙʳʢʥʦʚʝʥʥʘʷ) ʧʦʣʷʨʠʟʦʚʘʥʘ ʚʜʦʣʴ 

ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʢʨʠʩʪʘʣʣʘ, ʜʨʫʛʘʷ (ʦʙʳʢʥʦʚʝʥʥʘʷ) ʧʦʣʷʨʠʟʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʪʦʡ 

ʦʩʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʢʨʠʩʪʘʣʣʫ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʜʚʝ ʚʦʣʥʳ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʘ, ʥʦ ʩ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ. ʅʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʫʶ ʛʨʘʥʴ ʢʨʠʩʪʘʣʣʘ ʚʳʭʦʜʷʪ ʜʚʝ ʚʦʣʥʳ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʘʟʘʤʠ ʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʢʪʦʨʦʚ. ʈʘʟʥʦʩʪʴ ʬʘʟ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʟʥʦʩʪʴʶ ʩʢʦʨʦʩʪʝʡ ʚʦʣʥ ʠ 

ʪʦʣʱʠʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ. ʇʨʦʠʩʭʦʜʠʪ ʚʝʢʪʦʨʥʦʝ ʩʣʦʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʵʪʠʭ ʚʦʣʥ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʦ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʫʤʤʘʨʥʦʡ 

ʚʦʣʥʳ ʢʦʥʮʳ ʝʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʚʝʢʪʦʨʦʚ ʦʧʠʩʳʚʘʶʪ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʵʣʣʠʧʩ ʚ ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʥʘʧʨʘʚʣʝʥʠʶ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢʦʚʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʦʧʠʩʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʐʘʛ 3. ʂʘʢ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʤʘʛʥʠʪʥʳʡ 

ʚʝʢʪʦʨʳ ʚʦʣʥʳ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʶʪ ʵʣʣʠʧʩʳ? ʅʠʢʪʦ ʠ ʥʠʢʦʛʜʘ ʥʝ ʥʘʙʣʶʜʘʣ ʵʪʠ 

ʵʣʣʠʧʩʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɼʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʣʣʠʧʪʠʯʝʩʢʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʧʨʠʙʝʛʘʶʪ ʢ ʢʦʩʚʝʥʥʦʤʫ ʤʝʪʦʜʫ: ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʚʳʭʦʜʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʥʢʠ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ-ʢʦʤʧʝʥʩʘʪʦʨ, 
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ʧʨʠʯʝʤ ʝʝ ʧʦʣʦʞʝʥʠʝ ʠ ʪʦʣʱʠʥʫ ʚʳʙʠʨʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʟʥʦʩʪʴ ʬʘʟ 

ʧʨʦʭʦʜʷʱʠʭ ʚʦʣʥ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʩʪʘʥʦʚʠʪʩʷ 

ʩʥʦʚʘ ʣʠʥʝʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ, ʘ ʪʘʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ 

ʦʙʳʯʥʳʡ ʧʦʣʷʨʠʟʘʪʦʨ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʦʧʠʩʘʥʠʷ ʠʭ ʩ ʧʦʤʦʱʴʶ ʟʘʢʦʥʘ ʄʘʣʶʩʘ  ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʦʙʦʟʥʘʯʝʥʥʘʷ I2(a). ʅʦ, ʢʘʢ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ, ʵʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʚʝʝʨʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʰʘʛʦʚʦ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʝʝʨʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ. ʐʘʛ 1 ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʧʦʣʷʨʠʟʘʪʦʨʘ 

ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 6. 

 

 
ʈʠʩ. 6. ʇʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʰʘʛʘ 1 ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʆʈ ï 

ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʧʦʣʷʨʠʟʘʪʦʨʘ. 

ʐʘʛ 2 ʧʨʠʚʝʜʝʪ ʢ ʪʦʤʫ, ʯʪʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ a ʠ ʪʦʣʱʠʥʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ, ʥʘ ʚʳʭʦʜʝ ʵʪʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ ʧʦʷʚʠʪʩʷ 

ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ, ʧʦʣʷʨʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 7.  

 

 
ʈʠʩ. 7. ɺʝʝʨʥʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ. ʈʈ ï ʦʧʪʠʯʝʩʢʘʷ 

ʦʩʴ ʧʦʣʷʨʠʟʘʪʦʨʘ, ʂʂ ï ʦʧʪʠʯʝʩʢʘʷ ʦʩʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʢʠ. 

 

ʊʘʢʦʡ ʭʘʨʘʢʪʝʨ ʧʦʣʷʨʠʟʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʧʣʘʩʪʠʥʢʘ ʩ 

ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʧʨʦʧʫʩʪʠʪ ʪʝ ʚʦʣʥʳ, ʧʦʣʷʨʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʚ ʧʨʝʜʝʣʘʭ °p/4 

ʦʪ ʝʝ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ, ʩʪʨʝʣʢʠ ʵʪʠʭ ʚʦʣʥ ʥʘ ʨʠʩʫʥʢʝ ʙʦʣʝʝ ʜʣʠʥʥʳʝ. ʂʦʨʦʪʢʠʝ ʩʪʨʝʣʢʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʣʥʘʤ, ʧʨʦʰʝʜʰʠʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ ʩ ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʴʶ. 

ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʚʦʣʥʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʠʩʭʦʜʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ, ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʠʢʘʢʦʛʦ 

ʚʝʢʪʦʨʥʦʛʦ ʩʣʦʞʝʥʠʷ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ɺʦʦʙʱʝ, ʛʦʚʦʨʠʪʴ ʦ 
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ʚʝʢʪʦʨʥʦʤ ʩʣʦʞʝʥʠʠ ʧʦʣʝʡ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʩʚʝʪʦʚʦʛʦ 

ʧʫʯʢʘ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ, ʥʘʧʨʠʤʝʨ, ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʫ. 

ʅʘ ʰʘʛʝ 3 ʚʝʝʨʥʳʡ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ, ʧʨʦʰʝʜʰʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ, 

ʧʨʦʧʫʩʢʘʶʪ ʯʝʨʝʟ ʢʦʤʧʝʥʩʠʨʫʶʱʫʶ ʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʧʣʘʩʪʠʥʢʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʧʦʣʷʨʠʟʘʮʠʷ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʩʥʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʪʘʢʦʡ ʞʝ, ʢʘʢʦʡ ʦʥʘ ʙʳʣʘ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʧʦʣʷʨʠʟʘʪʦʨʘ ʚ ʢʦʥʮʝ ʰʘʛʘ 1. ɼʘʣʴʥʝʡʰʝʝ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʧʫʯʢʘ ʯʝʨʝʟ ʘʥʘʣʠʟʘʪʦʨ 

ʜʘʩʪ ʟʘʚʠʩʠʤʦʩʪʴ I3, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩ. 5. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʳ, ʦʧʠʩʘʥʥʳʝ ʚ 

ʚʠʜʝ ʪʨʝʭ ʰʘʛʦʚ, ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʣʣʠʧʪʠʯʝʩʢʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʦʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʩʣʝʜʫʶʱʝʝ: ʩʣʦʞʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ ï ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʨʠ ʘʥʘʣʠʟʝ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦʟʚʦʣʷʝʪ, ʥʘʧʨʠʤʝʨ, ʦʧʨʝʜʝʣʷʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʩʠʣʫ, ʢʦʛʜʘ ʟʘʨʷʞʝʥʥʘʷ 

ʯʘʩʪʠʮʘ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʦʙʣʘʩʪʠ ʜʝʡʩʪʚʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʠʣʠ, ʢʘʢ ʵʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʩʚʝʪʘ ʥʘ ʬʦʪʦʧʣʘʩʪʠʥʢʫ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʠʥʪʝʨʬʝʨʝʥʮʠʠ. ʉʣʦʞʝʥʠʝ ʞʝ ʧʦʣʝʡ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʦʙ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ, ʥʝ ʥʝʩʝʪ ʥʠʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʩʣʝʜʩʪʚʠʡ. ʄʦʞʥʦ 

ʙʳʣʦ ʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ ʩʚʝʪʘ ʢʘʢ ʬʠʟʠʯʝʩʢʫʶ ʨʝʘʣʴʥʦʩʪʴ, 

ʝʩʣʠ ʙʳ ʩʫʱʝʩʪʚʦʚʘʣ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʥʥʦ ʜʚʠʞʝʥʠʝ ʢʦʥʮʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠʚʦʜʠʣʦ ʙʳ ʢ ʨʝʘʣʴʥʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʤʫ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ʅʦ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʨʠʨʦʜʝ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ. 

ɺʳʚʦʜʳ 

1. ʉʚʝʪʦʚʳʝ ʚʦʣʥʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ 

ʧʦʣʷʨʠʟʘʪʦʨʳ ʩʦʭʨʘʥʷʶʪ ʩʚʦʶ ʠʩʭʦʜʥʫʶ ʧʦʣʷʨʠʟʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʞʝ  ʦ ʣʠʥʝʡʥʦʡ 

ʧʦʣʷʨʠʟʘʮʠʠ ʥʝ ʥʘʭʦʜʠʪ ʬʠʟʠʯʝʩʢʠʭ ʘʨʛʫʤʝʥʪʦʚ. 

2. ʇʨʠʥʷʪʘʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʩʭʝʤʘ ʢʦʩʚʝʥʥʦʛʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ʥʝ ʜʘʝʪ ʪʘʢʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

3. ʇʦʩʢʦʣʴʢʫ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʢʦʪʦʨʦʤ ʠʤʝʥʥʦ 

ʜʚʠʞʝʥʠʝ ʢʦʥʮʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ʧʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠʚʦʜʠʣʦ ʙʳ ʢ 

ʨʝʘʣʴʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʤʫ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʵʣʣʠʧʪʠʯʝʩʢʫʶ ʧʦʣʷʨʠʟʘʮʠʶ 

ʩʚʝʪʘ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʜʥʫ ʠʟ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʛʠʧʦʪʝʟ. 
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(ʈʦʩʩʠʷ, ɺʦʨʦʥʝʞ) 

doi: 10.18411/sr-10-02-2021-26 

idsp: sciencerussia-10-02-2021-26 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʨʘʩʯʸʪʘ 

ʩʢʘʣʷʨʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʦʣʝʡ ʚ ʟʘʜʘʯʝ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ ʩʨʝʜʝ ʩ 

ʚʳʨʘʞʝʥʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʪʝʧʣʦʸʤʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

ʘʣʛʦʨʠʪʤ ʘʩʠʥʭʨʦʥʥʳʭ ʢʣʝʪʦʯʥʳʭ ʘʚʪʦʤʘʪʦʚ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʠʪʦʢʘ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩ ʫʯʸʪʦʤ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʤʝʱʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʴʝʨʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʜʫʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʢʣʝʪʦʯʥʳʝ ʘʚʪʦʤʘʪʳ. 

 

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʦʛʨʝʚʘ ʞʠʣʳʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʘʩʧʝʢʪʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʟʤʝʱʝʥʠʷ ʚ 

ʦʪʘʧʣʠʚʘʝʤʦʡ ʟʦʥʝ ʨʘʜʠʘʪʦʨʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩ ʫʯʝʪʦʤ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʥʝʡ 

ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʴʝʨʘ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʠʜʝʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʘʥʘʣʠʟ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʧʨʠʚʝʩʪʠ ʢ ʞʝʣʘʝʤʦʤʫ 

ʨʝʟʫʣʴʪʘʪʫ. ʆʜʥʘʢʦ, ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʦʟʥʠʢʘʶʪ ʠʤʝʥʥʦ ʥʘ 

ʵʪʘʧʝ ʦʧʨʝʜʝʣʝʥʠʷ ʪʘʢʦʛʦ ʧʦʣʷ, ʧʦʩʢʦʣʴʢʫ ʪʝʤʧʝʨʘʪʫʨʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠʤʝʝʪ 

ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʪʦʣʴʢʦ ʚ ʫʩʣʦʚʠʷʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʘ ʩ ʜʨʫʛʦʡ, 

ʥʝʠʟʚʝʩʪʥʦ ʧʨʷʤʳʭ ʤʝʪʦʜʦʚ ʝʝ ʠʟʤʝʨʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʮʝʩʩʦʤ ʠʟʤʝʨʝʥʠʷ, ʥʦ ʠ ʚʦʟʥʠʢʘʝʪ ʬʠʟʠʯʝʩʢʘʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʷ. ɹʝʟʫʩʣʦʚʥʦ, ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʨʝʰʘʝʤʘ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ, ʵʪʦ ʜʝʣʘʝʪ ʥʝʨʝʥʪʘʙʝʣʴʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʩʘ ʦʙʲʝʢʪʦʚ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʦʟʤʦʞʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ 

[1]. ʇʦʵʪʦʤʫ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ 

ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦ ʩʣʦʞʥʳʤʠ ʛʨʘʥʠʯʥʳʤʠ ʠ ʥʘʯʘʣʴʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ, ʘ ʪʘʢʞʝ ʧʨʦʪʷʞʝʥʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʦʥʜʫʢʪʠʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ  

ʪʝʧʣʦʦʙʤʝʥ ʧʨʠ ʦʙʦʛʨʝʚʝ ʧʦʤʝʱʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʦʪʦʧʣʝʥʠʷ 

ʥʘʨʷʜʫ ʩ ʨʘʜʠʘʮʠʦʥʥʦʡ ʠ ʢʦʥʚʝʢʪʠʚʥʦʡ [2]. ʇʦʵʪʦʤʫ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʧʦʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʥʘʯʘʣʴʥʦ-ʢʨʘʝʚʫʶ ʟʘʜʘʯʫ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, 

ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʚʠʜ [2, 3]: 

ὑẗ​Ὕ,     (1) 



ð 120 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʛʜʝ Ὕ- ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʪʝʤʧʝʨʘʪʫʨʳ, ὑ- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ​- 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʡ ʦʧʝʨʘʪʦʨ ɻʘʤʠʣʴʪʦʥʘ. 

ʆʜʥʘʢʦ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʨʘʙʦʪʝ ʩʠʪʫʘʮʠʠ ʧʦʣʫʯʠʪʴ ʨʝʰʝʥʠʝ 

ʵʪʦʡ ʟʘʜʘʯʠ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ ʜʚʫʤʷ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ.  

ɺʦ-ʧʝʨʚʳʭ, ʩʣʦʞʥʦʩʪʴʶ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʠ ʢʨʘʝʚʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

½ ʇʦʤʝʱʝʥʠʷ ʠʤʝʶʪ ʨʘʟʚʠʪʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ.  

½ ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ὑ, ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʣʠʥʝʡʥʦ 
ʟʘʚʠʩʠʪ ʦʪ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʩʨʝʜʳ [2]. ʇʨʠ ʥʘʣʠʯʠʠ 

ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʝʜʤʝʪʦʚ ʠʥʪʝʨʴʝʨʘ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʵʬʬʠʮʠʝʥʪ ὑʙʫʜʝʪ 
ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʥʝ ʯʠʩʣʦ, ʘ ʩʣʦʞʥʦʝ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ.   

½ ʇʦʤʝʱʝʥʠʝ ʩʦʜʝʨʞʠʪ ʠʩʪʦʯʥʠʢʠ ʧʨʠʪʦʢʘ ʠ ʦʪʪʦʢʘ ʵʥʝʨʛʠʠ, ʪʘʢʞʝ 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʚʦʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. 

ɺʪʦʨʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʯʠʩʣʝʥʥʳʭ 

ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʭ ʩʭʝʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʨʘʥʠʮʘʭ ʨʘʟʜʝʣʘ 

(ʥʘʧʨʠʤʝʨ, ʨʘʜʠʘʪʦʨ ð ʚʦʟʜʫʭ, ʚʦʟʜʫʭ ð ʩʪʝʥʘ, ʚʦʟʜʫʭ ð ʧʦʚʝʨʭʥʦʩʪʴ ʵʣʝʤʝʥʪʘ 

ʠʥʪʝʨʴʝʨʘ). ɺ ʩʚʷʟʠ ʩʦ ʩʢʘʟʘʥʥʳʤ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʛʦ 

ʨʦʜʘ ʟʘʜʘʯ ʷʚʣʷʶʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʘʟʝ ʢʣʝʪʦʯʥʳʭ 

ʘʚʪʦʤʘʪʦʚ [4]. 

ʂʣʝʪʦʯʥʳʡ ʘʚʪʦʤʘʪ (ʂɸ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʩʢʨʝʪʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʧʦʚʝʜʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ [4]. 

ʂɸ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʦʧʠʩʳʚʘʝʤʳʭ  ʫʨʘʚʥʝʥʠʷʤʠ ʚ ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [4 ð 10].  ɽʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʜʘʥʥʦʤ ʧʣʘʥʝ ʷʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ, ʪʦ ʵʪʦ ʜʠʬʬʫʟʠʷ [4 ð 7] ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ [8 ð 10]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 

ʧʨʠʤʝʥʝʥʠʷ ʂɸ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʳ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʵʪʠʤ ʤʝʪʦʜʦʤ ʥʝ ʫʜʝʣʷʣʦʩʴ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʚʥʠʤʘʥʠʷ. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʣʦʩʢʫʶ ʟʘʜʘʯʫ. ʄʦʜʝʣʠʨʫʝʤʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ὲ ά ʢʣʝʪʦʢ (ὲᶰᴓ, άᶰᴓ). ɿʥʘʯʝʥʠʷ ὲ ʠ 
άʦʧʨʝʜʝʣʷʶʪʩʷ ʞʝʣʘʝʤʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʨʝʰʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʦʝ 

ʨʝʰʝʥʠʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ Ὕ

Ὕ Ὕ Ễ Ὕ
Ὕ Ὕ Ễ Ὕ
ể ể Ệ ể
Ὕ Ὕ Ễ Ὕ

. ʂʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ Ὕʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʦʙʣʘʩʪʠ, ʧʦʢʨʳʚʘʝʤʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ  ʢʣʝʪʢʦʡ. 

ʉʦʩʪʦʷʥʠʝ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʂɸ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʩʪʦʷʥʠʝʤ ʝʝ ʣʦʢʘʣʴʥʦʡ 

ʦʢʨʝʩʪʥʦʩʪʠ [4]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʵʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʢʨʝʩʪʥʦʩʪʠ ʬʦʥ 

ʅʝʡʤʘʥʘ ʠʣʠ ʄʫʨʘ, ʧʝʨʚʦʛʦ ʠʣʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʝʨʝʭʦʜ ʢʣʝʪʢʠ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚ ʜʨʫʛʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʩʪʳʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ ʠʣʠ ʩʣʫʯʘʡʥʳʤ ʧʨʘʚʠʣʘʤ ʥʘ 

ʦʩʥʦʚʝ ʟʥʘʯʝʥʠʡ ʢʣʝʪʦʢ ʩʦʩʝʜʝʡ. ʇʦʩʢʦʣʴʢʫ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʣʠʥʝʡʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʚ ʧʨʠʨʦʜʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʩʪʳʤʠ 

ʣʦʢʘʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʷʚʣʝʥʠʷ ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ, ʪʦ ʧʨʠʥʮʠʧ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʂɸ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʟʥʘʯʝʥʥʳʭ 

ʩʠʩʪʝʤ.  

ʂʦʥʜʫʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʩʦʩʪʦʠʪ ʚ ʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ ʚ ʬʦʨʤʝ ʪʝʧʣʦʪʳ ʦʪ 

ʙʦʣʝʝ ʥʘʛʨʝʪʦʡ ʯʘʩʪʠ ʪʝʣʘ ʢ ʤʝʥʝʝ ʥʘʛʨʝʪʦʡ. ʄʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʵʪʦʡ ʵʥʝʨʛʠʠ ʜʣʷ 
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ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʠ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʟʣʠʯʝʥ. ʅʦ ʜʣʷ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ 

ʚʝʱʝʩʪʚʘ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʵʥʝʨʛʠʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʝʣʴʥʦʡ 

ʪʝʧʣʦʝʤʢʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʵʚʦʣʶʮʠʠ ʂɸ ʚ 

ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʟʘʜʘʜʠʤ  ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ: 

ὧ

ὧ ὧ Ễ ὧ
ὧ ὧ Ễ ὧ
ể ể Ệ ể
ὧ ὧ Ễ ὧ

  ʠ  ”

” ” Ễ ”
” ” Ễ ”
ể ể Ệ ể
” ” Ễ ”

. 

ɿʜʝʩʴ ὧ ʠ ” - ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʜʝʣʴʥʫʶ ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʤʝʱʝʥʠʷ. ʉ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʤʳ ʙʨʘʣʠ ʪʘʙʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ [11] ʜʣʷ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ ʧʣʦʪʥʦʩʪʠ, ʠʣʣʶʩʪʨʠʨʫʶʱʝʝ 

ʢʨʘʝʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ. ɸʥʘʣʦʛʠʯʥʦ ʝʤʫ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ 

ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ, ʘ ʢʦʥʢʨʝʪʥʳʝ ʜʘʥʥʳʝ  ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʊʘʢʞʝ ʚ ʵʪʦʡ 

ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʳ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʳ ” ʠ ̒  
ʩʣʘʙʦ ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʦʵʪʦʤʫ ʤʘʪʨʠʮʳ ” ʠ ὧ  ʦʪ ʚʨʝʤʝʥʠ ʥʝ ʟʘʚʠʩʷʪ. 

 

 
ʈʠʩ. 1 ʈʠʩ. 1. ʉʢʘʣʷʨʥʦʝ ʧʦʣʝ ʧʣʦʪʥʦʩʪʠ. 

 

ʊʘʙʣʠʮʘ ˉ 1.  

ʀʩʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʥʦʤʝʨ 

ʧʦʟʠʮʠʠ 
ʦʙʲʝʢʪ 

ɟ, 

ʢʛ/ʤ
3
 

ʩ, 

ɼʞ/(ʢʛĀ
ƺ
ʉ) 

Ὕȿ , 
ƺ
ʉ 

1 ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʠ 1,295 1010 15 

2 ʠʩʪʦʯʥʠʢ ʧʨʠʪʦʢʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ 
1000 4200 85 

3 ʧʨʝʜʤʝʪ ʠʥʪʝʨʴʝʨʘ ˉ 1 500 2300 15 

4 ʧʨʝʜʤʝʪ ʠʥʪʝʨʴʝʨʘ ˉ 2 1000 4200 30 
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5 ʧʨʝʜʤʝʪ ʠʥʪʝʨʴʝʨʘ ˉ 3 2699 920 15 

6 ʦʙʣʘʩʪʴ ʦʪʪʦʢʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ˉ 1 

2200 800 1 

7 ʦʙʣʘʩʪʴ ʦʪʪʦʢʘ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ˉ 2 

1,295 1010 7 

8 ʩʪʝʥʳ ʧʦʤʝʱʝʥʠʷ 2500 840 15 

 

ʀʩʭʦʜʷ ʠʟ ʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʙʣʦʯʥʦ-

ʧʦʚʦʨʦʪʥʳʡ ʤʝʭʘʥʠʟʤ ʄʘʨʛʦʣʫʩʘ ʵʚʦʣʶʮʠʠ ʂɸ [4] ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ. 

ʇʦʵʪʦʤʫ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʩʠʥʭʨʦʥʥʳʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʨʝʞʠʤ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʞʝ 

ʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ ʬʠʟʠʢʝ ʧʨʦʮʝʩʩʘ [4, 6]. ʇʨʘʚʠʣʦ ʧʝʨʝʭʦʜʘ  ʜʣʷ ʢʘʞʜʦʡ 

ʢʣʝʪʢʠ ʂɸ ʠʤʝʝʪ ʚʠʜ: 

Ὕ
В В ẗ ẗ

В В ẗ
.       (2) 

ʊʦ ʝʩʪʴ, ʩʦʩʪʦʷʥʠʝ ʂɸ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ 

ʩʫʤʤʘ ʦʢʨʝʩʪʥʦʩʪʠ ʄʫʨʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʡ ʫʜʝʣʴʥʦʡ ʪʝʧʣʦʝʤʢʦʩʪʠ ʠ 

ʧʣʦʪʥʦʩʪʠ. ʉ ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʶ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ 

ʜʣʷ ʵʪʦʡ ʦʢʨʝʩʪʥʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. ʀʟ ʘʥʘʣʠʟʘ 

ʵʪʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʝ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʦʡ ʬʠʟʠʢʝ ʧʨʦʮʝʩʩʘ ʢʦʥʜʫʢʪʠʚʥʦʛʦ ʪʝʧʣʦʦʙʤʝʥʘ ʚ ʩʨʝʜʝ ʩ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʧʣʦʝʤʢʦʩʪʠ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʧʨʠʪʦʢʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ (ʨʘʜʠʘʪʦʨʦʚ 

ʦʪʦʧʣʝʥʠʷ) ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʤʝʱʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

ʠʥʪʝʨʴʝʨʘ.  

 

 
ʈʠʩ. 2 ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʯʝʨʝʟ 5000 ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʪʝʨʘʮʠʡ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʩʚʦʠʤ ʧʨʦʯʥʦʩʪʥʳʤ, ʫʧʨʫʛʠʤ ʠ ʜʨʫʛʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ï ʵʪʦ ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ 

(ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ) ʤʘʪʝʨʠʘʣʳ. ʀʩʩʣʝʜʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ (ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ) ʤʘʪʝʨʠʘʣʳ, 

ʢʦʤʧʦʟʠʪʳ, ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʝ, ʪʝʭʥʦʣʦʛʠʠ 

 

Abstract 

The article presents information about some new and more reliable structural materials 

that are superior in their strength, elasticity and other characteristics in comparison with 

traditional materials. They are called polymer composite materials or (composite). The 

technology of manufacturing this kind of materials is investigated. 

Keywords: polymer composite (composite) materials, composites, materials science, 

technologies 

 

ɸʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʘʣʠʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʥʘʜʸʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʩʚʦʠʤ 

ʧʨʦʯʥʦʩʪʥʳʤ, ʫʧʨʫʛʠʤ ʠ ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʨʘʜʠʮʠʦʥʥʳʝ.  

ɺ ʢʘʪʝʛʦʨʠʶ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʧʨʘʢʪʠʯʥʳʭ ʚʧʦʣʥʝ ʟʘʩʣʫʞʝʥʥʦ 

ʚʢʣʶʯʝʥʳ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʣʘʩʪʠʢʘʤʠ, ʘ ʪʘʢʞʝ ʚʦʣʦʢʥʘʤʠ, 

ʵʣʘʩʪʦʤʝʨʘʤʠ, ʩʪʝʢʣʦʧʣʘʩʪʠʢʘʤʠ, ʫʛʣʝʧʣʘʩʪʠʢʘʤʠ, ʙʦʨʦʧʣʘʩʪʠʢʘʤʠ, ʘʙʩ-ʧʣʘʩʪʠʢʦʤ ʠ 

ʬʦʪʦʧoʣʠʤepʘʤʠ, ʚʢʣʶʯʘʷ ʥʘʧʝʯʘʪʘʥʥʳʝ ʥʘ 3D-ʧʨʠʥʪʝʨʝ ʤʘʪʝʨʠʘʣʳ [1].  

ʊʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʧʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʸ ʯʘʱʝ 

ʥʘʭʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʡ ʠ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʦʟʤʦʞʥʦʩʪʠ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʶʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʧʦʣʠʤʝʨʦʚ ʠ 

ʥʘʧʦʣʥʠʪʝʣʝʡ, ʦʩʦʙʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴʶ ʩʦʩʪʘʚʦʚ ʢʦʤʧʦʟʠʪʦʚ ʠ ʠʭ ʤʦʜʠʬʠʢʘʮʠʡ.  

ɺ ʵʪʦʤ ʧʣʘʥʝ, ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʦʧʨʝʜʝʣʝʥʦ ʨʘʟʥʳʤʠ ʥʘʫʯʥʳʤʠ ʠʟʳʩʢʘʥʠʷʤʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʦʣʠʤʝʨʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʧʦʪʦʤʫ ʯʪʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʘʧʦʣʥʠʪʝʣʝʡ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʚʣʷʝʪʩʷ ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʤʥʦʛʦʛʨʘʥʥʦʡ. 

ʂʦʤʧʦʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ ʠʟ ʧʘʨʳ ʠʣʠ ʙʦʣʝʝ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʚʠʜʝ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʠʭ 

ʥʘʜʸʞʥʦʤʫ ʩʢʨʝʧʣʝʥʠʶ ʤʘʪʨʠʮʳ. ʂʦʤʧʦʟʠʪʳ ʦʙʣʘʜʘʶʪ ʮʝʣʳʤ ʨʷʜʦʤ ʩʚʦʡʩʪʚ, ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʥʳʭ ʦʪ ʩʫʤʤʘʨʥʳʭ ʩʚʦʡʩʪʚ ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ.  

ʇʨʠ ʵʪʦʤ ʥʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ 

ʩʦʩʪʘʚ ʢʦʤʧʦʟʠʪʦʚ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʭʦʨʦʰʦ 

ʩʦʚʤʝʩʪʠʤʳʭ, ʘ ʪʘʢʞʝ ʩʦʚʩʝʤ ʥʝ ʨʘʩʪʚʦʨʠʤʳʭ ʠʣʠ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʥʝ ʧʦʛʣʦʱʘʝʤʳʭ 

ʜʨʫʛ ʜʨʫʛʘ.  
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ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʩʤʳʩʣʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ï ʵʪʦ ʘʙʩʦʣʶʪʥʦ ʣʶʙʳʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʝʪʝʨʦʛʝʥʥʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʢʘʢ ʤʠʥʠʤʫʤ ʠʟ ʧʘʨʳ ʬʘʟ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʪʝʨʤʠʥʫ ʠʣʠ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʠʣʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʦʟʜʘʶʪʩʷ ʤʥʦʛʦʬʘʟʥʳʤʠ, ʠʣʠ ʠʭ 

ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʦʜʥʦʬʘʟʥʳʤʠ, ʥʦ ʧʨʠ ʵʪʦʤ, ʩ ʥʘʣʠʯʠʝʤ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʢʣʶʯʝʥʠʡ. 

ʇʦʣʠʤʝʨʥʳʝ ʤʘʪʝʨʠʘʣʳ ʪʘʢʞʝ ʚʧʦʣʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʢʦʤʧʦʟʠʪʘʤ, ʧʦʪʦʤʫ ʯʪʦ 

ʧʦʤʠʤʦ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʚʠʜʝ ʧʦʣʠʤʝʨʘ, ʩʦʜʝʨʞʘʪ ʠ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ 

ʥʘʧʦʣʥʠʪʝʣʝʡ, ʢʨʘʩʠʪʝʣʝʡ ʠ ʪ.ʜ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩʦ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʢ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʝ, ʪʘʢ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʧʦʵʪʦʤʫ ʥʘʣʠʯʠʝ 

ʟʥʘʥʠʡ ʢʣʶʯʝʚʳʭ ʩʚʦʡʩʪʚ ʠ ʫʤʝʥʠʝ ʛʨʘʤʦʪʥʦ ʠʤʠ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʝʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʣʶʜʝʡ.  

ʆʩʥʦʚʥʦʡ ʢʣʘʩʩ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʞʸʩʪʢʠʤ, 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʘʱʠʤ ʜʨʫʛ ʜʨʫʛʫ ʪʨʝʙʦʚʘʥʠʷʤ, ʚʢʣʶʯʘʷ ʤʠʥʠʤʘʣʴʥʫʶ 

ʤʘʩʩʫ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʢʘʟʘʪʝʣʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʚʳʩʦʢʫʶ ʞʸʩʪʢʦʩʪʴ ʠ 

ʥʘʜʸʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʠʤʝʥʥʦ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʢʦʤʧʦʟʠʪʳ ʩʧʦʩʦʙʥʳ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʪʘʢʠʤʠ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʘʢ ʪʠʪʘʥ, ʘʣʶʤʠʥʠʡ ʠ ʩʪʘʣʴ, 

ʧʦʵʪʦʤʫ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʘʚʠʘʮʠʠ ʠ ʢʦʩʤʦʥʘʚʪʠʢʝ, ʥʘʟʝʤʥʦʤ ʪʨʘʥʩʧʦʨʪʝ 

ʠ ʭʠʤʠʯʝʩʢʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʤʝʜʠʮʠʥʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ, ʚ ʩʧʦʨʪʝ ʠ ʪʫʨʠʟʤʝ. 

ʂʦʤʧʦʟʠʪʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʲʝʢʪʦʚ ʚʦʜʥʦʡ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʬʝʨʳ, ʚ ʩʘʤʦʣʸʪʥʦʤ ʠ ʨʘʢʝʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʩʘʤʳʭ ʨʘʟʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʸʤʢʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤ 

ʠ ʩʠʩʪʝʤ ʚʦʦʨʫʞʝʥʠʷ [2]. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʨʷʜʘ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʘʢʪʠʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʜʦʨʦʛʦʚʠʟʥʦʡ 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ 

ʪʦʪ ʬʘʢʪ, ʯʪʦ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʦʥʦʤʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʙʣʘʛʦʜʘʨʷ ʩʥʠʞʝʥʠʶ ʦʙʱʝʛʦ ʯʠʩʣʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʲʸʤʦʚ ʠ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʩ 

ʫʯʸʪʦʤ ʩʦʢʨʘʱʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʩʙʦʨʦʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚ ʧʦʣʪʦʨʘ-ʜʚʘ ʨʘʟʘ 

ʦʙʱʝʡ ʪʨʫʜʦʸʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʧʨʠ ʚʳʧʫʩʢʝ ʠʟʜʝʣʠʡ ʠʟ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʠʟ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʆʩʦʙʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʳʣ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ ʚʩʝʭ 

ʢʣʶʯʝʚʳʭ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʘʤʠ ʚʳʙʦʨʘ 

ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʉ ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʛʦ ʠ ʛʨʘʤʦʪʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʫʞʝ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʥʝʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʦʜʯʸʨʢʠʚʘʶʪʩʷ ʚʩʝ ʠʭ ʢʣʶʯʝʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ.  

ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʩʘʤʳʤ ʧʦʣʥʳʤ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ, ʢ ʢʦʤʧʦʟʠʪʘʤ ʦʪʥʦʩʷʪʩʷ ʚʩʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʘʜʘʶʱʠʝ ʮʝʣʳʤ 

ʨʷʜʦʤ ʧʨʠʟʥʘʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʩʦʙʝʥʥʳʤ ʩʦʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ ʬʦʨʤʦʡ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʤʘʪʝʨʠʘʣʝ, ʢʦʪʦʨʳʝ çʟʘʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦè. ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʨʠʨʦʜʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ 
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ʫʩʣʦʚʠʷʭ, ʧʦʵʪʦʤʫ ʩʦʟʜʘʶʪʩʷ ʯʝʣʦʚʝʢʦʤ. ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʳʰʝ 

ʢʦʤʧʦʟʠʪʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ 

ʩʚʦʝʤʫ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʨʘʟʜʝʣʸʥʥʳʤʠ ʚʳʨʘʞʝʥʥʦʡ ʛʨʘʥʠʮʘʤʠ.  

ʉʚʦʡʩʪʚʘ, ʧʨʠʩʫʱʠʝ ʢʦʤʧʦʟʠʪʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʞʜʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʩʦʛʣʘʩʥʦ 

ʢʨʠʪʠʯʝʩʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ). ʇʨʠ ʵʪʦʤ, ʢʦʤʧʦʟʠʪʫ ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʡʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʥʝ 

ʦʙʣʘʜʘʶʪ ʚʩʝ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚʟʷʪʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ. ʊʘʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʥʝʦʜʥʦʨʦʜʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʢʨʦʤʘʩʰʪʘʙʘ, ʘ ʪʘʢʞʝ ʦʜʥʦʨʦʜʥʳ ʚ 

ʤʘʢʨʦʤʘʩʰʪʘʙʝ. 

ʉʘʤʳʝ ʧʝʨʚʳʝ ʠʟ ʠʟʚʝʩʪʥʳʭ ʧʨʠʤʝʨʳ ʥʘʫʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʘʤ 

ʧʦ ʩʦʟʜʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʥʷʪʦ ʦʪʥʦʩʠʪʴ ʢ 

ʚʨʝʤʝʥʥʦʤʫ ʧʝʨʠʦʜʫ ʧʦʷʚʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ɾʝʣʝʟʦʙʝʪʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʦʡ ʠ ʙʝʪʦʥʦʤ, ʦʪʣʠʯʥʦ 

ʚʦʩʧʨʠʥʠʤʘʶʱʠʤ ʜʘʞʝ ʩʣʦʞʥʳʝ ʩʞʠʤʘʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʭʦ 

ʩʦʧʨʦʪʠʚʣʷʶʱʠʤʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʨʘʩʪʷʛʠʚʘʶʱʠʤ ʥʘʧʨʷʞʝʥʠʷʤ. ɺ ʫʩʣʦʚʠʷʭ 

ʩʦʯʝʪʘʥʠʷ ʙʝʪʦʥʘ ʠ ʤʝʪʘʣʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʩʪʘʣʴʥʳʤʠ ʧʨʫʪʢʘʤʠ, 

ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʠʟʜʝʣʠʠ ʠ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʨʘʩʪʷʛʠʚʘʶʱʝʛʦ ʪʠʧʘ ʥʘʛʨʫʟʢʠ, ʫʜʘʸʪʩʷ ʧʦʣʫʯʠʪʴ ʞʝʣʝʟʦʙʝʪʦʥʳ.  

ʊʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʫʜʘʯʥʦ ʩʦʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʚʩʝ ʜʦʩʪʦʠʥʩʪʚʘ ʩʨʘʟʫ ʜʚʫʭ ʢʣʶʯʝʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʉʘʤʳʡ ʧʝʨʚʳʡ ʧʘʪʝʥʪ ʚ ʦʪʥʦʰʝʥʠʠ ʧʦʣʠʤʝʨʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʘʨʤʠʨʦʚʘʥʥʫʶ ʧʨʠʨʦʜʥʳʤʠ ʚʦʣʦʢʥʘʤʠ ʩʠʥʪʝʪʠʯʝʩʢʫʶ 

ʩʤʦʣʫ, ʙʳʣ ʧʦʣʫʯʝʥ ʙʦʣʝʝ ʚʝʢʘ ʥʘʟʘʜ. ʉ ʮʝʣʴʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʢʦʤʧʦʟʠʪʦʚ ʧʦ ʨʘʟʥʳʤ 

ʧʨʠʟʥʘʢʘʤ, ʛʨʘʤʦʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨʳ ʚʳʙʦʨʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʥʳʭ 

ʜʝʪʘʣʝʡ, ʘ ʪʘʢʞʝ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʪʝʨʤʠʥʦʣʦʛʠʠ ʚ ʩʬʝʨʝ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʚʘʞʥʦ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʦʩʥʦʚʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ [3]. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʩʝʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʜʝʣʝʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʤʘʪʝʨʠʘʣʦʚʝʜʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ.  

ʇʨʠ ʵʪʦʤ, ʢ ʯʠʩʣʫ ʩʘʤʳʭ ʚʘʞʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʪʥʦʩʠʪʩʷ ʤʘʪʝʨʠʘʣ 

ʤʘʪʨʠʮʳ. ʅʘʟʚʘʥʠʝ ʣʶʙʳʭ ʧʦʣʠ-ʤʘʪʨʠʯʥʳʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʘʨʦʡ ʯʘʩʪʝʡ, ʚ ʧʝʨʚʦʡ ʠʟ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʥʘʧʦʣʥʠʪʝʣʷ, ʘ 

ʚʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ï ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʦʝ ʩʣʦʚʦ, ʢʘʢ çʧʣʘʩʪʠʢè ʠʣʠ çʚʦʣʦʢʥʠʪè. ʂ ʧʨʠʤʝʨʫ, 

ʜʣʷ ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʪʦʚ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʝʢʣʦʚʦʣʦʢʥʘ, ʭʘʨʘʢʪʝʨʥʦ 

ʥʘʟʚʘʥʠʝ ʩʪʝʢʣʦʧʣʘʩʪʠʢʠ (ʩʪʝʢʣʦʚʦʣʦʢʥʠʪʳ), ʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʵʪʦʤ ʩʦʩʪʘʚʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʟʚʘʥʠʝ ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʠ (ʤʝʪʘʣʣʦʚʦʣʦʢʥʠʪʳ). 

ʂʨʦʤʝ ʧʨʦʯʝʛʦ, ʥʘʣʠʯʠʝ ʚ ʩʦʩʪʘʚʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʦʨʛʘʥʦʧʣʘʩʪʠʢʦʚ ʠʣʠ ʦʨʛʘʥʦʚʦʣʦʢʥʠʪʦʚ, ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʨʥʳʭ ʚʦʣʦʢʦʥ ʩʚʦʡʩʪʚʝʥʥʦ 

ʙʦʨʦʧʣʘʩʪʠʢʘʤ (ʙʦʨʦʚʦʣʦʢʥʠʪʘʤ), ʘ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ï ʜʣʷ ʫʛʣʝʧʣʘʩʪʠʢʦʚ 

(ʫʛʣʝʚʦʣʦʢʥʠʪʦʚ). ɸʩʙʝʩʪʦʚʳʝ ʚʦʣʦʢʥʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʘʩʙʦʧʣʘʩʪʠʢʦʚ ʠʣʠ 

ʘʩʙʦʚʦʣʦʢʥʠʪʦʚ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʤʝʪʨʠʝʡ ʘʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʨʦʰʢʘʤʠ ʠʣʠ ʛʨʘʥʫʣʘʤʠ, ʚʦʣʦʢʥʘʤʠ, ʧʣʘʩʪʠʥʘʤʠ.  

ʇʦʨʦʰʢʦʚʳʝ ï ʜʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʘʨʤʠʨʦʚʘʥʳ 

ʧʦʨʦʰʢʘʤʠ. ʉʘʤʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʣʦʢʥʠʩʪʳʝ ʢʦʤʧʦʟʠʪʳ ʘʨʤʠʨʦʚʘʥʳ ʥʝʧʨʝʨʳʚʥʳʤʠ 

ʠ ʜʠʩʢʨʝʪʥʳʤʠ ʚʦʣʦʢʥʘʤʠ, ʘ ʧʣʘʩʪʠʥʯʘʪʳʝ (ʩʣʦʠʩʪʳʝ) ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʜʫʶʱʠʤʠʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʠ ʜʠʩʢʨʝʪʥʳʤʠ ʧʣʘʩʪʠʥʘʤʠ.  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʨʘʩʧʦʣʦʞʝʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʝʣʝʥʠʝ ʥʘ ʛʨʫʧʧʳ, ʠʤʝʶʱʠʝ ʤʘʪʨʠʯʥʫʶ, ʩʣʦʠʩʪʫʶ, ʢʘʨʢʘʩʥʫʶ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ.  

ʄʘʪʨʠʯʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʚʦʡʩʪʚʝʥʥʘ ʜʣʷ ʜʠʩʧʝʨʩʥʦ-ʫʧʨʦʯʥʝʥʥʳʭ ʠ ʘʨʤʠʨʦʚʘʥʥʳʭ 

ʢʦʤʧʦʟʠʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʩʦ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ï ʵʪʦ ʢʦʤʧʦʟʠʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 
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ʥʘʙʦʨʘ ʯʝʨʝʜʫʶʱʠʭʩʷ ʬʦʣʴʛʠʨʦʚʘʥʥʳʭ ʩʣʦʸʚ ʠʣʠ ʣʠʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʤʝʶʱʠʭ 

ʨʘʟʥʫʶ ʧʨʠʨʦʜʫ ʠ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ. ɺʩʝ ʢʦʤʧʦʟʠʪʳ ʩ ʢʘʨʢʘʩʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʭʦʜʝ ʧʨʦʧʠʪʳʚʘʥʠʷ. 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʢʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʠʤʝʶʪ ʨʘʟʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʪʩʷ ʢʦʤʙʠʥʘʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʨʚʳʤʠ ʪʨʝʤʷ 

ʛʨʫʧʧʘʤʠ. 

ʄʘʪʨʠʯʥʳʝ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʭʝʤʦʡ ʘʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʧʦ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʤʫ ʧʨʠʥʮʠʧʫ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʠ ʪʠʧʘ ʘʨʤʘʪʫʨʳ ʢʦʤʧʦʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ 

ʦʯʝʥʴ ʢʨʫʧʥʳʤʠ ʛʨʫʧʧʘʤʠ ï ʠʟʦʪʨʦʧʥʳʤʠ ʠ ʘʥʠʟʦʪʨʦʧʥʳʤʠ.  

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʘʪʝʨʠʘʣʳ ʦʙʣʘʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʨʘʟʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ.  

ʉʚʦʡʩʪʚʘ ʘʥʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʦʙʲʝʢʪʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʦʟʠʪʳ ʩ ʤʘʪʨʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʦʪʠʯʥʦ-

ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʠ ʫʧʦʨʷʜʦʯʝʥʥʦ-ʘʨʤʠʨʦʚʘʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɺ ʭʘʦʪʠʯʥʦ-

ʘʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʪʩʷ ʘʨʤʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʠʩʧʝʨʩʥʳʤʠ 

ʚʢʣʶʯʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʜʠʩʢʨʝʪʥʳʤʠ ʠ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦʣʦʢʥʘʤʠ. ʂ ʫʧʦʨʷʜʦʯʝʥʥʦ-

ʘʨʤʠʨʦʚʘʥʥʳʤ ʢʦʤʧʦʟʠʪʘʤ ʦʪʥʦʩʷʪʩʷ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʦʜʥʦʦʩʥʦ 

ʘʨʤʠʨʦʚʘʥʥʦʛʦ, ʜʚʫʭʦʩʥʦ-ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ ʠ ʠʤʝʶʱʠʝ ʪʨʸʭʦʩʥʦʝ ʘʨʤʠʨʦʚʘʥʠʝ. ʅʝ 

ʤʝʥʝʝ ʠʟʚʝʩʪʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʘʤʠ ʠʭ 

ʧʦʣʫʯʝʥʠʷ, ʠʣʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʘʢʠʝ 

ʢʦʤʧʦʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʞʠʜʢʦʬʘʟʥʳʭ ʠ 

ʪʚʝʨʜʦʬʘʟʥʳʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʤʦʱʠ ʦʩʘʞʜʝʥʠʷ ï ʥʘʧʳʣʝʥʠʷ, 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ [4]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʤʳʝ ʩʝʛʦʜʥʷ ʥʘ ʧʨʘʢʪʠʢʝ ʞʠʜʢʦʬʘʟʥʳʝ 

ʤʝʪʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʧʠʪʳʚʘʥʠʝʤ ʘʨʤʘʪʫʨʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʧʦʣʠʤʝʨʘʤʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʧʣʘʚʣʝʥʥʳʤʠ ʤʝʪʘʣʣʘʤʠ.  

ʂʨʦʤʝ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʦʯʝʥʴ ʭʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣ ʩʝʙʷ ʚʘʨʠʘʥʪ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʩʧʣʘʚʦʚ. ʊʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʚʝʨʜʦʬʘʟʥʳʝ ʤʝʪʦʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʣʫʯʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʧʨʦʢʘʪʢʫ, ʵʢʩʪʨʫʟʠʶ, ʢʦʚʢʫ, 

ʰʪʘʤʧʦʚʢʫ, ʫʧʣʦʪʥʝʥʠʝ ʚʟʨʳʚʦʤ, ʜʠʬʬʫʟʠʦʥʥʫʶ ʩʚʘʨʢʫ, ʚʦʣʦʯʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʪʘʢʠʝ ʢʦʤʧʦʟʠʪʳ, ʧʦʣʫʯʘʝʤʳʝ ʪʚʝʨʜʦʬʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʤ, ʣʠʩʪʦʚʦʤ ʚʠʜʝ. ʉʧʦʩʦʙ ʦʩʘʞʜʝʥʠʷ ï ʥʘʧʳʣʝʥʠʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʪʚʦʨʦʚ ʩʦʣʝʡ ʠ ʜʨʫʛʠʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʣʠ 

ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʤʝʪʦʜʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʝʪʘʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʦʣʠʤʝʨʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʪ ʧʨʦʩʪʦ ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ʉʘʤʳʤʠ ʥʘʠʚʘʞʥʝʡʰʠʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʩʦʯʝʪʘʥʠʝ ʚʳʩʦʢʠʭ 

ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʚʳʩʦʢʦʡ ʢʦʨʨʦʟʠʦʥʥʦʡ ʩʪʦʡʢʦʩʪʴʶ ʠ ʥʠʟʢʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʣʦʪʥʦʩʪʠ [5]. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʟʜʝʣʠʡ ʠʟ ʧʦʣʠʤʝʨʥʦ-ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʚʝʩ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʯʥʦʩʪʠ, ʢʦʨʨʦʟʠʡʥʘʷ 

ʩʪʦʡʢʦʩʪʴ ʠ ʣʸʛʢʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʥʝʚʳʩʦʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʪʦʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʜʝʪʘʣʝʡ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʣʠʪʴʸ ʧʦʜ ʜʘʚʣʝʥʠʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʧʫʩʢ ʰʪʫʯʥʳʭ ʠʟʜʝʣʠʡ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʘʤʠ. 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʣʘʩʪʠʢʘʮʠʶ ʩʳʨʴʝʚʦʡ ʩʤʝʩʠ ʩ ʝʸ 

ʧʦʜʘʯʝʡ ʯʝʨʝʟ ʩʦʧʣʦ ʚ ʩʧʝʮʠʘʣʴʥʦ-ʬʦʨʤʫʶʱʠʝ ʧʦʣʦʩʪʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʜʝʨʞʢʠ ʚ 
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ʫʩʣʦʚʠʷʭ ʜʘʚʣʝʥʠʷ. ʃʠʪʴʸ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʨʝʞʠʤʘ ʠʥʞʝʢʮʠʠ. ʅʝ ʤʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʵʢʩʪʨʫʟʠʷ ʧʨʠ ʚʳʧʫʩʢʝ ʧʨʦʬʠʣʴʥʦ-ʧʦʛʦʥʘʞʥʳʭ ʪʦʚʘʨʦʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʣʘʩʪʠʢʘʮʠʷ ʠ ʩʞʘʪʠʝ ʩʳʨʴʝʚʦʡ ʤʘʩʩʳ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʮʠʣʠʥʜʨʝ, ʩ ʬʦʨʤʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ ʧʨʦʜʘʚʣʠʚʘʥʠʷ ʯʝʨʝʟ ʦʩʦʙʫʶ ʵʢʩʪʨʫʟʠʚʥʫʶ 

ʛʦʣʦʚʢʫ. ʇʨʦʬʠʣʠ ʩ ʚʳʩʦʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʧʦʢʘʟʘʪʝʣʷʤ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʘ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʢʘʣʠʙʨʦʚʢʫ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʘ ʠʣʠ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ. 

ʇʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ, ʥʘ ʧʨʘʢʪʠʢʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʪʘʢʞʝ ʪʘʢʠʝ ʤʝʪʦʜʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʢʘʢ ʰʪʨʘʥʛ-ʧʨʝʩʩʦʚʘʥʠʝ ʧʨʦʬʠʣʴʥʦ-

ʧʦʛʦʥʘʞʥʳʭ ʠʟʜʝʣʠʡ, ʚʘʣʴʮʝʚʘʥʠʝ ʠ ʢʘʣʘʥʜʨʦʚʘʥʠʝ ʣʠʩʪʦʚʳʭ ʠ ʧʣʸʥʦʯʥʳʭ ʠʟʜʝʣʠʡ, 

ʚʠʙʨʘʮʠʦʥʥʦʝ ʧʨʝʩʩʦʚʘʥʠʝ ʠ ʚʠʙʨʦʣʠʪʴʸ ʜʣʷ ʜʝʪʘʣʝʡ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ ʜʠʩʧʝʨʩʥʳʤʠ 

ʥʘʧʦʣʥʠʪʝʣʷʤʠ, ʢʦʥʪʘʢʪʥʳʡ ʚʘʨʠʘʥʪ ʬʦʨʤʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ 

ʜʝʪʘʣʝʡ ʠ ʠʟʜʝʣʠʡ ʤʘʣʦʥʘʛʨʫʞʝʥʥʦʛʦ ʪʠʧʘ.  

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʦʩʦʙ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʬʦʨʤʦʚʘʥʠʷ ʠʣʠ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʣʠʪʴʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʠʤʝʶʱʠʭ ʛʣʘʜʢʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʪʨʫʙʳ, ʚʪʫʣʢʠ, ʧʦʜʰʠʧʥʠʢʠ ʩʢʦʣʴʞʝʥʠʷ.  

ɺʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʠ ʪʘʢʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ, ʢʘʢ ʚʘʢʫʫʤʥʘʷ ʠʥʬʫʟʠʷ ʩ 

ʥʘʥʝʩʝʥʠʝʤ ʨʘʟʜʝʣʠʪʝʣʴʥʦʛʦ ʩʣʦʷ (ʛʝʣʴʢʦʫʪʘ), ʘʚʪʦʢʣʘʚʥʦʝ ʬʦʨʤʦʚʘʥʠʝ, ʥʘʤʦʪʢʠ 

ʚʦʣʦʢʥʠʩʪʦʛʦ ʥʘʧʦʣʥʠʪʝʣʷ, ʧʫʣʪʨʫʟʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʣʠʥʥʦʤʝʨʥʦʛʦ ʪʠʧʘ ʧʨʦʬʠʣʴʥʳʭ 

ʠʟʜʝʣʠʡ, ʧʨʝʩʩʦʚʘʥʠʝ ʜʣʷ ʠʟʜʝʣʠʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ ʠ ʰʠʨʦʢʦʡ ʨʘʟʤʝʨʥʦʡ 

ʣʠʥʝʡʢʠ, ʠʥʞʝʢʮʠʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çRTMè ʠ ʚʘʨʠʘʥʪ ʩʚʦʙʦʜʥʦʛʦ ʣʠʪʴʷ (ʟʘʣʠʚʢʠ) ʧʨʠ 

ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʣʠʤʝʨʙʝʪʦʥʦʚ ʠʣʠ ʧʦʣʠʤʝʨʮʝʤʝʥʪʦʚ.  

ʈʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ 

ʧʦʣʠʤʝʨʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʦʜʦʣʞʘʝʪʩʷ.  
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ɸʥʥʦʪʘʮʠʷ 
ʀʟʣʦʞʝʥʳ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʩʪʘʣʴʥʳʭ ʣʠʩʪʦʚ, ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠ 

ʪʨʝʭʩʣʦʡʥʳʭ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ ʥʘ ʫʩʪʘʥʦʚʢʝ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 
ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʥʦ-
ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʘʭ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʘ 
ʫʩʪʘʥʦʚʢʝ ʩʪʘʣʴʥʳʭ ʣʠʩʪʦʚ, ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠ ʙʠʤʝʪʘʣʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʘʥʦʚʢʘ, ʥʝʧʨʝʨʳʚʥʦʝ ʣʠʪʴʝ, ʜʝʬʦʨʤʘʮʠʷ, ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ, 
ʙʦʡʢʠ, ʩʪʘʣʴ, ʣʠʩʪ, ʙʠʤʝʪʘʣʣ, ʥʘʧʨʷʞʝʥʠʝ, ʢʦʥʝʯʥʳʡ ʵʣʝʤʝʥʪ. 

 
Abstract 
The technologies for producing steel sheets, sort blanks and three-layer bimetallic 

strips on the installation of a combined continuous casting and deformation process are 
described. The results of the study of the stress-strain state of the metal in the zones of 
deformation during the production of steel sheets, sort blanks and bimetal on the installation 
are presented. 

Keywords: installation, continuous casting, deformation, mold, anvilss, steel, sheet, 
bimetal, stress, finite element. 

 
ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʘʣʴʥʳʭ ʣʠʩʪʦʚ, ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʠ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʘʢʪʥʫʶ ʫʩʪʘʥʦʚʢʫ 
ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ 
ʩʥʠʟʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ, ʢʘʧʠʪʘʣʴʥʳʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʪʨʘʪʳ ʠ ʫʣʫʯʰʠʪʴ 
ʢʘʯʝʩʪʚʦ ʤʝʪʘʣʣʦʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ 
[1,2], ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʥʝʨʘʟʲʝʤʥʦʛʦ ʤʝʜʥʦʛʦ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ 1 ʠ ʜʚʫʭ ʩʫʧʧʦʨʪʦʚ 2 ʩ 
ʙʦʡʢʘʤʠ 4.  

 

 
ʈʠʩʫʥʦʢ 1 ï ʋʩʪʘʥʦʚʢʘ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ 



ð 130 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʂʘʞʜʳʡ ʩʫʧʧʦʨʪ ʩ ʙʦʡʢʘʤʠ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʜʚʫʭ ʵʢʩʮʝʥʪʨʠʢʦʚʳʭ ʚʘʣʘʭ 3. 

ʉʠʥʭʨʦʥʥʦʝ ʚʨʘʱʝʥʠʝ ʵʢʩʮʝʥʪʨʠʢʦʚʳʭ ʚʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪ ʧʨʠʚʦʜʥʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ɺʳʪʷʛʠʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʠʟ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ 1 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʙʦʡʢʦʚ ʚʦ ʚʨʝʤʷ ʝʝ ʦʙʞʘʪʠʷ ʠ ʪʷʥʫʱʠʭ ʨʦʣʠʢʦʚ 5 ʚʦ ʚʨʝʤʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʣʠʩʪʘ ʩʝʯʝʥʠʝʤ 3Ĭ2250 ʤʤ ʠʟ ʩʪʘʣʠ 09ɻ2ʉ. 

ʊʦʣʱʠʥʘ ʧʦʣʦʩʳ ʧʦʩʣʝ ʩʤʳʢʘʥʠʷ ʰʠʨʦʢʠʭ ʩʪʝʥʦʢ ʦʙʦʣʦʯʢʠ ʩ ʞʠʜʢʦʡ ʬʘʟʦʡ ʨʘʚʥʘ 30 

ʤʤ, ʪ.ʝ. ʦʙʞʠʤʘʝʪʩʷ ʪʦʥʢʠʡ ʩʣʷʙ ʩʦ ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ  ʟʘ ʧʨʦʭʦʜ ʨʘʚʥʦʡ 90 %. 

ʊʝʤʧʝʨʘʪʫʨʫ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʷʙʘ ʧʨʠʥʠʤʘʝʤ  1200 Áʉ, ʘ ʚ ʝʛʦ ʦʩʝʚʦʡ ʟʦʥʝ ï 

1450 Áʉ. ɺʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ  

ʮʠʢʣʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ [2]. 

ʅʘ ʨʠʩʫʥʢʝ 2  ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʧʶʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʝʚʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ 3 ʤʤ ʠ ʰʠʨʠʥʦʡ 2250 ʤʤ. ʊʘʢ, ʩʞʠʤʘʶʱʠʝ  ʥʘʧʨʷʞʝʥʠʷ 

ʧʦ ʦʩʠ ʍ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʦʯʘʛʘ ʜʝʬʦʨʤʘʮʠʠ ʩ ʙʦʡʢʦʤ ʜʦʩʪʠʛʘʶʪ ʚʳʩʦʢʠʭ ( ʜʦ 326 ʄʇʘ) 

ʟʥʘʯʝʥʠʡ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʨʘʙʦʪʢʝ ʣʠʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ  

ʧʦ ʚʩʝʡ ʪʦʣʱʠʥʝ ʪʦʥʢʦʛʦ ʩʣʷʙʘ ʠ ʧʦʣʫʯʝʥʠʶ ʦʜʥʦʨʦʜʥʦʡ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ 

ʣʠʩʪʦʚ ʠʟ ʩʪʘʣʠ.. 

 
ʈʠʩʫʥʦʢ 2 ï ʍʘʨʘʢʪʝʨ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʦʩʠ ʆʍ ʥʘ ʦʩʠ ʩʠʤʤʝʪʨʠʠ 

 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʤʝʣʢʦʩʦʨʪʥʳʭ ʠ ʧʨʦʚʦʣʦʯʥʳʭ ʩʪʘʥʦʚ 

ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʤʧʘʢʪʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ [2].  

ɺ  ʫʩʪʘʥʦʚʢʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʢʘʣʠʙʨʦʚʢʘ ʙʦʡʢʦʚ ʩ 

ʨʘʟʜʝʣʷʶʱʠʤʠ ʚʳʩʪʫʧʘʤʠ ʚʳʧʦʣʥʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʧʨʠ ʩʚʝʜʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʙʦʡʢʦʚ ʦʥʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʨʘʟʫʶʪ ʟʘʢʨʳʪʫʶ ʧʦʣʦʩʪʴ ʨʘʟʲʝʤʥʦʛʦ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘ ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʪʨʝʭ ʠ ʙʦʣʝʝ  

ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ, ʩʦʝʜʠʥʝʥʥʳʭ ʧʝʨʝʤʳʯʢʘʤʠ (ʨʠʩʫʥʦʢ 3).  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʠʟ ʩʣʷʙʘ  ʪʦʣʱʠʥʦʡ 100 ʤʤ ʠ ʰʠʨʠʥʦʡ 315 ʤʤ 

ʪʨʝʭ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ (ʢʚʘʜʨʘʪ 70,7 ʤʤ)  ʠʟ ʩʪʘʣʠ ʉʪ3 ʥʘ ʫʩʪʘʥʦʚʢʝ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ. ʉʝʯʝʥʠʝ ʧʦʣʦʩʪʠ ʤʝʜʥʦʛʦ ʚʦʜʦʦʭʣʘʞʜʘʝʤʦʛʦ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ 

100Ĭ315 ʤʤ, ʧʨʠʯʝʤ ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ ʚʳʧʦʣʥʝʥʳ  ʚ ʚʠʜʝ 

ʧʦʣʫʦʢʨʫʞʥʦʩʪʠ ʩ ʨʘʜʠʫʩʦʤ, ʨʘʚʥʳʤ 50 ʤʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʷʙʘ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 131 ð 

 

 

 

ʨʘʚʥʘ 1200 Áʉ, ʘ ʝʛʦ ʦʩʝʚʦʡ ʟʦʥʳ ï 1450 Áʉ.  ʅʘ ʨʠʩʫʥʢʝ 4 ʠʟʦʙʨʘʞʝʥ ʢʘʣʠʙʨʦʚʘʥʥʳʡ 

ʙʦʝʢ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʭ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ (ʢʚʘʜʨʘʪ 70,7 ʤʤ)  ʠʟ ʩʣʷʙʘ  ʪʦʣʱʠʥʦʡ 100 

ʤʤ ʠ ʰʠʨʠʥʦʡ 315 ʤʤ.  

 

 
ʈʠʩʫʥʦʢ 4 ï ʈʠʩʫʥʦʢ ʙʦʡʢʘ ʩ ʨʘʟʤʝʨʘʤʠ 

 

 
ʈʠʩʫʥʦʢ 3 ï ʆʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʪʨʝʭ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʩ ʨʘʟʤʝʨʘʤʠ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʝʪʘʣʣʘ ʚ ʦʯʘʛʝ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʪʨʝʭ ʩʦʨʪʦʚʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦʣʫʯʝʥʳ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ 

ʫʧʨʫʛʦ-ʧʣʘʩʪʠʯʥʦʩʪʠ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ  ʧʘʢʝʪʘ  ANSYS 

[2]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʨʘʟʜʝʣʷʶʱʠʭ ʙʫʨʪʦʚ ʙʦʡʢʘ ʚ ʩʪʘʣʴʥʦʡ ʩʣʷʙ ʚ 

ʦʯʘʛʝ ʜʝʬʦʨʤʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʩʞʠʤʘʶʱʠʝ ʦʩʝʚʳʝ  ʥʘʧʨʷʞʝʥʠʷ ʚʝʣʠʯʠʥʦʡ ʜʦ 238 ʄʇʘ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʪʝʭʥʠʢʠ ʥʘʭʦʜʷʪ ʙʠʤʝʪʘʣʣʳ. ɼʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ  ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʩʪʘʥʦʚʢʘ 

ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ (ʨʠʩʫʥʦʢ 5) [3,4]. 



ð 132 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

 
1 ï ʥʝʨʘʟʲʝʤʥʳʡ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ; 2, 3 ï ʙʦʡʢʠ; 4 ï ʣʠʩʪ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ,  

5 ï ʥʘʧʨʘʚʣʷʶʱʠʝ ʨʦʣʠʢʠ; 6 ï ʪʷʥʫʱʠʝ ʨʦʣʠʢʠ; 7 ï ʨʘʩʧʣʘʚ ʤʝʪʘʣʣʘ ʧʣʘʢʠʨʫʶʱʝʛʦ ʩʣʦʷ; 8 ï ʦʙʦʣʦʯʢʘ 

ʧʣʘʢʠʨʫʶʱʝʛʦ ʤʝʪʘʣʣʘ;  

9 ï ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʠʩʪ 

ʈʠʩʫʥʦʢ 5 - ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʣʦʩʳ 

 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʧʦʣʦʩʳ ʚʢʣʶʯʘʝʪ ʧʦʜʘʯʫ ʚ ʤʝʜʥʳʡ ʚʦʜʦʦʭʣʘʞʜʘʝʤʳʡ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨ  ʤʝʪʘʣʣʘ 

ʧʣʘʢʠʨʫʶʱʝʛʦ ʩʣʦʷ (ʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ) ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʦʝʜʠʥʝʥʠʝ ʧʦʣʦʩʳ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ  (ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʩʪʘʣʴ) ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ ʩ 

ʚʳʭʦʜʷʱʝʡ ʠʟ ʢʨʠʩʪʘʣʣʠʟʘʪʦʨʘ ʦʙʦʣʦʯʢʦʡ ʧʣʘʢʠʨʫʶʱʝʛʦ ʩʣʦʷ  ʧʫʪʝʤ ʦʙʞʘʪʠʷ ʙʦʡʢʘʤʠ  

ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʣʠʪʢʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʘʣʠʙʨʦʚʢʦʡ ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʣʦʩʳ 

(ʨʠʩʫʥʦʢ 5).  

ɼʣʷ ʦʮʝʥʢʠ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʢʘʯʝʩʪʚʘ ʩʪʘʣʴʥʳʭ ʪʨʝʭʩʣʦʡʥʳʭ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʣʦʩ  ʦʧʨʝʜʝʣʝʥʦ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ  

ʤʝʪʘʣʣʦʚ ʧʣʘʢʠʨʫʶʱʝʛʦ ʩʣʦʷ ʠ ʦʩʥʦʚʥʦʡ ʧʦʣʦʩʳ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʪʘʣʴʥʦʛʦ  

ʪʨʝʭʩʣʦʡʥʦʛʦ ʙʠʤʝʪʘʣʣʘ ʥʘ ʫʩʪʘʥʦʚʢʝ ʩʦʚʤʝʱʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ 

ʜʝʬʦʨʤʘʮʠʠ [3,4].  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʙʦʡʢʘʤʠ ʫʩʪʘʥʦʚʢʠ ʪʨʝʭʩʣʦʡʥʦʛʦ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ  ʩʣʠʪʢʘ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ (ʜʦ 288 ʄʇʘ) ʩʞʠʤʘʶʱʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʥʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʣʘʢʠʨʫʶʱʠʭ ʩʣʦʝʚ ʩ ʙʦʡʢʘʤʠ ʠ ʦʩʥʦʚʥʦʡ ʧʦʣʦʩʦʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʫʶ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ ʩʣʦʝʚ ʙʠʤʝʪʘʣʣʘ ʩ ʚʟʘʠʤʥʳʤ 

ʩʤʝʱʝʥʠʝʤ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʨʫʰʝʥʠʶ ʤʝʞʩʣʦʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʟʦʥʝ 

ʩʦʝʜʠʥʝʥʠʷ ʩʣʦʝʚ ʙʠʤʝʪʘʣʣʘ ʠ, ʪʝʤ ʩʘʤʳʤ, ʥʘʜʝʞʥʦʤʫ ʩʮʝʧʣʝʥʠʶ ʩʣʦʝʚ ʠ ʧʦʣʫʯʝʥʠʶ 

ʦʜʥʦʨʦʜʥʦʡ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ ʧʣʘʢʠʨʫʶʱʠʭ ʩʣʦʝʚ 

ʙʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʧʦʣʦʩʳ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʆɸʆ çʋʨʘʣʴʩʢʠʡ ʪʨʫʙʥʳʡ 

ʟʘʚʦʜè ʠʟʛʦʪʦʚʣʝʥʘ ʠ ʦʩʚʦʝʥʘ ʦʧʳʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʣʠʪʴʷ ʠ 

ʜʝʬʦʨʤʘʮʠʠ [2,4]. 

***  
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʤʠʨʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʚʦʟʨʦʩʣʘ ʨʦʣʴ ʥʘʜʸʞʥʦʡ ʟʘʱʠʪʳ ʦʙʲʝʢʪʦʚ ʦʪ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʢʪʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʘʨʭʠʪʝʢʪʫʨʳ ï ʘʢʪʫʘʣʴʥʳ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʘʷ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʥʠʢʘʣʴʥʳʝ ʦʙʲʝʢʪʳ, ʚʳʩʦʪʥʦʝ ʟʜʘʥʠʝ, ʥʝʙʦʩʢʨʸʙ, ʟʝʤʣʝʩʢʨʸʙ, 

ʧʨʦʣʸʪ, ʢʦʥʩʦʣʴ, ʦʩʪʦʚ ʟʜʘʥʠʷ, ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʘ.   

 

ɺʚʝʜʝʥʠʝ 

ʆʪʝʯʝʩʪʚʝʥʥʳʡ ʠ ʤʠʨʦʚʦʡ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʥʘ ʨʫʙʝʞʝ XX ï XXI  ʚʝʢʦʚ, ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʦʷʚʣʝʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʩʚʦʝʡ 

ʘʨʭʠʪʝʢʪʫʨʦʡ, ʥʝʦʙʳʯʥʦʩʪʴʶ ʬʦʨʤ ʥʦʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʨʘʩʯʸʪʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ 

ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʢʝʪʦʚ ʠ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ.   

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʤʠʨʦʚʦʤ ʦʙʱʝʩʪʚʝ ʚʩʝʛʦ ʟʝʤʥʦʛʦ ʰʘʨʘ 

ʧʨʦʪʠʚʦʨʝʯʠʡ ʤʝʞʢʦʥʬʝʩʩʠʦʥʘʣʴʥʦʛʦ, ʨʘʩʦʚʦʛʦ, ʨʝʣʠʛʠʦʟʥʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʕʪʠ ʥʝʧʨʠʤʠʨʠʤʳʝ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʠ 

ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʚ ʦʙʱʝʩʪʚʝ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʝʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʚʩʝʛʦ 

ʤʠʨʦʚʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ʊʘʢʠʝ ʧʨʦʪʠʚʦʨʝʯʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʚ 

ʘʩʦʮʠʘʣʴʥʦʡ ʬʦʨʤʝ, ʧʦʣʫʯʠʚʰʝʡ ʥʘʟʚʘʥʠʝ ï ʪʝʨʨʦʨʠʟʤ ʧʨʦʪʠʚ ʯʝʣʦʚʝʯʥʦʩʪʠ. 

ʊʝʨʨʦʨʠʟʤ ʢʘʢ ʧʦʥʷʪʠʝ ʠ ʝʛʦ ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʢʦʥʪʨʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚ 

ʢʦʥʪʝʢʩʪʝ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʶʜʝʡ ʚ ʟʜʘʥʠʷʭ ʨʘʟʣʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʫʨʦʚʥʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʟʣʦʞʝʥʦ ʚ ʨʘʙʦʪʘʭ [1 - 3].  

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʦʧʘʩʥʳʝ ʬʦʨʤʳ ʪʝʨʨʦʨʠʟʤ, ʢʘʢ ʥʝʧʨʝʜʩʢʘʟʫʝʤʘʷ ʘʪʘʢʘ ʜʣʷ 

ʦʙʱʝʩʪʚʘ, ʧʨʠʦʙʨʸʣ ʚ ʬʦʨʤʝ ʥʘʥʝʩʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʨʝʜʘ ʟʜʘʥʠʷʤ ʠʣʠ 

ʩʦʦʨʫʞʝʥʠʷʤ, ʚʢʣʶʯʘʷ ʫʥʠʢʘʣʴʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʨʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ, ʟʘʱʠʪʥʳʭ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʦʩʥʦʚʥʳʤ 

ʨʫʢʦʚʦʜʷʱʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʧʝʨʝʯʝʥʴ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʥʠʢʘʣʴʥʳʭ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʴ 2, ʩʪʘʪʴʷ 48.1 çʆʩʦʙʦ ʦʧʘʩʥʳʝ, ʪʝʭʥʠʯʝʩʢʠ 

ʩʣʦʞʥʳʝ ʠ ʫʥʠʢʘʣʴʥʳʝ ʦʙʲʝʢʪʳè ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ. ʉʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, 

ʢ ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ ʚ ʈʌ ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ: ʚʳʩʦʪʘ ʅʟʜʘʥʠʷ, 

ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʯʝʤ 100 ʤʝʪʨʦʚ, (ʨʠʩ. 1ʘ); ʟʜʘʥʠʷ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ 

ɺʟʜʘʥʠʷ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʯʝʤ 100 ʤʝʪʨʦʚ (ʨʠʩ. 1ʙ) ʠ ʦʙʲʝʢʪʳ ʩ 
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ʚʳʣʝʪʦʤ ʢʦʥʩʦʣʠ Lʢʦʥʩʦʣʠ, ʙʦʣʝʝ 20 ʤ; ʟʜʘʥʠʷ, ʟʘʛʣʫʙʣʝʥʠʝ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ dI ʢʦʪʦʨʳʭ, 

ʥʠʞʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʠ ʟʝʤʣʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 15 ʤʝʪʨʦʚ (ʨʠʩ.1ʚ, ʛ). 

 

       
ʘ)                                                                                     ʙ) 

                                                   

  
ʚ)                                                                             ʛ) 

ʈʠʩ.  1. ʋʥʠʢʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʘ - ʢʦʤʧʣʝʢʩ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʥʝʙʦʩʢʨʸʙʦʚ çʄʦʩʢʚʘ-ʩʠʪʠè ʚ ʄʦʩʢʚʝ (ʈʦʩʩʠʷ); ʙ ï ʘʨʦʯʥʳʡ 

ʤʦʩʪ ʚ ʏʘʦʪʷʥʴʤʵʥʴ (ʂʠʪʘʡ); ʚ ï ʧʦʜʟʝʤʥʳʡ ʦʪʝʣʴ ʥʘ 336 ʥʦʤʝʨʦʚ ʚ ʂʠʪʘʝ, ʚʦʟʚʝʜʸʥʥʳʡ ʚ 2018 ʛ ʥʘ 

ʤʝʩʪʝ ʙʳʚʰʝʛʦ ʢʘʨʴʝʨʘ; ʛ ï ʚʦʟʚʝʜʝʥʠʝ ʢʦʪʣʦʚʘʥʘ ʛʣʫʙʠʥʦʡ 70 ʤʝʪʨʦʚ ʜʣʷ ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʟʜʘʥʠʷ ʚ 

ʀʨʘʥʝ (Hotel Fereshteh Pasargad); (ʠʩʪʦʯʥʠʢʠ: https://gkd.ru/assets/i/ai/4/0/8/i/2718486.jpg; https://china-

uz-friendship.com/wp-content/uploads/2020/04/image0132.jpg;  

https://static.tonkosti.ru/images/8/8a/ʇʦʜʚʦʜʥʳʡ_ʦʪʝʣʴ_ʚ_ʂʠʪʘʝ.jpg)   

 

ʇʦ ʢʘʞʜʦʤʫ ʠʟ ʥʘʠʤʝʥʦʚʘʥʠʡ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ ʩʦʩʪʘʚʣʝʥʘ   

ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʘʷ ʙʘʟʘ, ʚʢʣʶʯʘʷ: ʉʇ 267.1325800.2016; ʉʇ 

394.1325800.2018; ʉʇ 401.1325800.2018; ʉʇ 304.1325800.2017; ʉʇ 248.1325800.2016. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʸʥʳʭ, ʚʢʣʶʯʘʷ ʧʝʨʝʚʦʜʥʳʝ ʠʟʜʘʥʠʷ [4 ï 9] ʠ 

ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʡ [10 ï 13, 15], ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʪʘʪʫʩʦʤ ʫʥʠʢʘʣʴʥʳʝ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʝʩʴ 

ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʦʩʪʦʚʦʚ ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ, 

ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʦʙʲʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʦʡ ʥʘʫʢʠ.  

ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ ʚʦʧʨʦʩ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʚ ʟʜʘʥʠʷʭ ʩ 

ʙʦʣʴʰʠʤ ʩʢʦʧʣʝʥʠʝʤ ʣʶʜʝʡ.  
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ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʦʮʝʥʥʘʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʸʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ 

ʦʪʚʝʪʩʪʚʝʥʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʚʝʪʝ ʥʘʜʸʞʥʦʡ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ 

ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʠʭ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ. 

1. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʚ ʤʠʨʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ 

ʣʶʜʝʡ ʷʚʣʷʶʪʩʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʘʪʘʢʠ ʥʘ ʟʜʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪʩʷ 

ʣʶʜʠ.  

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ [ʬʨ. terroriser] ʫʛʨʦʟʘ 

ʬʦʨʤʫʣʠʨʫʝʪʩʷ, ʢʘʢ ʫʛʨʦʟʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʧʨʝʩʣʝʜʦʚʘʥʠʝʤ ʩ ʨʘʩʧʨʘʚʦʡ ʠʣʠ 

ʥʘʩʠʣʠʝʤ, ʘ ʪʘʢʞʝ ʟʘʧʫʛʠʚʘʥʠʝʤ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʜʝʨʞʘʪʩʷ ʚ ʩʪʨʘʭʝ ʧʝʨʝʜ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʠʣʳ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʝʨʝʜ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʚʦʟʥʠʢʘʝʪ ʟʣʦʙʦʜʥʝʚʥʳʡ 

ʚʦʧʨʦʩ ʧʦ ʠʩʢʣʶʯʝʥʠʶ ʪʘʢʦʡ ʫʛʨʦʟʳ ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ. ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʧʦ 

ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ ʩʯʸʪ ʥʝʥʘʚʷʟʯʠʚʳʭ ʠ 

ʧʣʘʩʪʠʯʥʳʭ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ, ʥʘʜʸʞʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʥʳʭ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ, ʘ ʫʩʧʝʰʥʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʦʮʝʥʠʚʘʝʪʩʷ, ʢʘʢ ʘʢʪʫʘʣʴʥʘʷ.   

ʎʝʣʴʶ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʚ ʩʚʝʪʝ ʨʝʰʘʝʤʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʟʘʜʘʯ 

ʜʣʷ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ: ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʧʨʠ ʢʦʪʦʨʳʭ ʞʠʟʥʴ ʣʶʜʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʜʘʥʠʷʭ ʠ ʚʙʣʠʟʠ ʦʪ ʥʠʭ, ʙʫʜʝʪ ʙʝʟʦʧʘʩʥʦʡ; ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʸʞʥʦʡ 

ʟʘʱʠʪʳ ʠ ʙʝʟʦʧʘʩʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʦʪ 

ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

ʧʨʠʤʝʥʝʥʠʝ ʦʧʝʨʘʪʠʚʥʳʭ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʶʙʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ.  

ʉʨʝʜʠ ʚʩʝʛʦ ʧʝʨʝʯʥʷ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʠʙʦʣʴʰʝʡ ʫʷʟʚʠʤʦʩʪʴʶ, ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʤ ʘʪʘʢʘʤ, ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʠ ʦʩʦʙʳʤʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ, ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʜʣʷ:  

½ ʚr ʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʥʝʙʦʩʢʨʸʙʦʚ (ʨʠʩ. 1ʘ), ʟʝʤʣʝʩʢʨʸʙʦʚ; 

½ ʟʜʘʥʠʡ ʩ ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ ʠ ʚʳʣʝʪʘʤʠ ʢʦʥʩʦʣʝʡ (ʨʠʩ.1ʙ);  

½ ʦʙʲʝʢʪʳ ʩ ʨʘʟʚʠʪʦʡ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʴʶ ʠ ʛʣʫʙʦʢʠʤʠ ʢʦʪʣʦʚʘʥʘʤʠ (ʨʠʩ. 

1ʚ, ʛ).     

ɺʘʞʥʝʡʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʘʟʚʠʪʠʷ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʷʚʣʷʶʪʩʷ: ʧʦʜʛʦʪʦʚʢʘ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ; 

ʩʦʟʜʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ; ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʳʭ ʠ 

ʥʘʜʸʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʩʠʩʪʝʤ ʚʦʟʚʝʜʝʥʠʷ; ʮʠʚʠʣʠʟʦʚʘʥʥʘʷ ʠ ʙʝʟʘʚʘʨʠʡʥʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺʝʜʫʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʂʘʟɻɸʉʋ, ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʜʛʦʪʘʚʣʠʚʘʶʪ 

ʩʪʫʜʝʥʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 08.05.01 çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡè, ʩʧʝʮʠʘʣʠʟʘʮʠʠ çʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʳʩʦʪʥʳʭ ʠ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡè ʩ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʚʳʧʫʩʢʥʠʢʦʚ ʠʥʞʝʥʝʨ-ʩʪʨʦʠʪʝʣʴ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʉʇ, ʜʝʡʩʪʚʫʶʱʠʭ ʄɻʉʅ, ʊʉʅ ʠ ɻʆʉʊ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʘʣʠʟʫʝʤʳʭ ʧʨʠ ʧʦʤʦʱʠ 
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ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʨʝʜʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʠ 

ʟʘʱʠʪʫ.  

ʂ ʩʦʞʘʣʝʥʠʶ ʤʠʨʦʚʦʡ ʦʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʦʢʘʟʳʚʘʝʪ ʠʭ 

ʫʷʟʚʠʤʦʩʪʴ ʧʨʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢʘʭ, ʢʘʢ ʩ ʟʝʤʣʠ, ʪʘʢ ʠ ʩ ʚʦʟʜʫʭʘ. ʆʩʦʙʫʶ 

ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʪʘʢʠ ʩ ʚʦʟʜʫʭʘ.  

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʘʢʦʡ ʚʦʟʜʫʰʥʦʡ ʘʪʘʢʠ ʪʝʨʨʦʨʠʩʪʘʤʠ-ʩʤʝʨʪʥʠʢʘʤʠ çɸʣʴ-

ʂʘʠʜʳè, ʩʣʫʞʠʪ ʠʟʚʝʩʪʥʳʡ ʩʣʫʯʘʡ, ʧʨʦʠʟʦʰʝʜʰʠʡ ʚ ʅʴʶ-ʁʦʨʢʝ (ʉʐɸ), ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʜʚʫʭ 110 ʵʪʘʞʥʳʭ ʙʘʰʝʥ-ʙʣʠʟʥʝʮʦʚ ɺʩʝʤʠʨʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ (ɺʊʎ), 

ʘʚʠʘʣʘʡʥʝʨʘʤʠ ɹʦʠʥʛ 767-200.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ ʧʦʛʠʙʣʦ 2977 ʯʝʣʦʚʝʢ ʠʟ 92 ʩʪʨʘʥ, 

246 ʧʘʩʩʘʞʠʨʦʚ ʠ ʯʣʝʥʦʚ ʵʢʠʧʘʞʝʡ ʠʟ ʜʚʫʭ ʘʚʠʘʣʘʡʥʝʨʦʚ. ʂʘʢ ʩʦʦʙʱʠʣʦ ʘʛʝʥʪʩʪʚʦ 

çReutersè, ʚʦ ʚʨʝʤʷ ʧʦʞʘʨʘ ʧʦʛʠʙʣʠ 341 ʧʦʞʘʨʥʳʭ, 60 ʧʦʣʠʮʝʡʩʢʠʭ ʠ 8 ʩʦʪʨʫʜʥʠʢʦʚ 

ʩʢʦʨʦʡ ʧʦʤʦʱʠ.  

ʂʨʘʪʢʘʷ ʬʦʪʦʛʨʘʬʠʯʝʩʢʘʷ ʭʨʦʥʦʣʦʛʠʷ ʵʪʦʡ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ ʩ ʚʦʟʜʫʭʘ, 

ʪʨʘʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʘʪʘʢʠ, ʭʘʨʘʢʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʘʣʴʥʦʛʦ ʦʩʪʦʚʘ 

ʥʝʙʦʩʢʨʸʙʦʚ ʠ ʩʦʩʪʦʷʥʠʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʣʶʜʝʡ ʧʨʠʚʝʜʝʥʳ ʥʘ (ʨʠʩ. 2). 

 

  
ʘ)                                                                             ʙ) 

                                       

             
                ʚ)                                              ʛ)                                                        ʜ) 

ʈʠʩ. 2. ʌʦʪʦʭʨʦʥʦʣʦʛʠʷ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ ʩʤʝʨʪʥʠʢʘʤʠ çɸʣʴ-ʂʘʠʜʳè 11 ʩʝʥʪʷʙʨʷ 2001 ʛ. ʚ 

ʅʴ-ʁʁʦʨʢʝ (ʉʐɸ) ʜʚʫʭ 110 ʵʪʘʞʥʳʭ ʙʘʰʝʥ-ʙʣʠʟʥʝʮʦʚ ɺʩʝʤʠʨʥʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʘ 

ʘ - ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʘʪʘʢʘ ʙʘʰʝʥ-ʙʣʠʟʥʝʮʦʚ ɺʊʎ ʩ ʚʦʟʜʫʭʘ; ʙ ï ʧʦʞʘʨ, ʚʦʟʥʠʢʰʠʡ ʥʘ ʚʝʨʭʥʠʭ ʵʪʘʞʘʭ 

ɺʊʎ ʧʦʩʣʝ ʘʪʘʢʠ; ʚ ï ʥʘʨʫʰʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʬʘʩʘʜʘ, ʩʦ ʩʣʝʜʘʤʠ ʢʦʥʪʫʨʦʚ ʘʚʠʘʣʘʡʥʝʨʘ; ʛ 

ï ʦʙʨʫʰʝʥʥʳʝ ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʨʢʘʩʘ; ʜ - ʛʨʘʞʜʘʥʝ ʅʴʶ-ʁʦʨʢʘ, ʧʦʢʠʜʘʶʱʠʝ ʦʧʘʩʥʫʶ ʟʦʥʫ 

ʧʦʩʣʝ ʪʝʨʘʢʪʘ (ʠʩʪʦʯʥʠʢ: https://novostipmr.com/sites/default/files/filefield_paths/1440572787_bliz.jpg) 

 

ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʧʨʦʠʟʦʰʝʜʰʝʡ ʪʨʘʛʝʜʠʠ ʩ ʜʚʫʤʷ ʙʘʰʥʷʤʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʣʦʤʢʦʚ ʦʙʨʫʰʠʚʰʠʭʩʷ ʦʩʪʦʚʦʚ ʥʝʙʦʩʢʨʸʙʦʚ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ 

ʬʘʢʪ ʪʦʛʦ, ʯʪʦ ʩ ʤʦʤʝʥʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʟʜʘʥʠʷʭ ʜʦ ʧʨʦʮʝʩʩʘ ʥʘʯʘʣʘ 

ʦʙʨʫʰʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ ʧʨʦʰʣʦ ʚʩʝʛʦ 55 ʤʠʥʫʪ 51 ʩʝʢʫʥʜʘ. ʕʪʦ 

ʢʨʘʡʥʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ ʠʟ 

ʟʜʘʥʠʡ ʪʘʢʦʛʦ ʫʨʦʚʥʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ.  
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ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʝʣ 

ʦʛʥʝʩʪʦʡʢʦʩʪʠ ʜʣʷ ʥʝʩʫʱʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʨʢʘʩʘ ʠ ʩʪʝʥ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʥʠʞʝ R180, ʪʦ ʝʩʪʴ ʥʝ ʤʝʥʝʝ ʪʨʸʭ ʯʘʩʦʚ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʥʝʛʦʨʶʯʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʘʪʝʛʦʨʠʠ ʅɻ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʩʫʱʠʝ ʵʣʝʤʝʥʪʳ ʦʩʪʦʚʘ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʥʝʙʦʩʢʨʸʙʦʚ 

ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʪʦʣʴʢʦ ʠʟ ʥʝʛʦʨʶʯʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʅɻ), 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ: ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʠ ʦʛʥʝʩʪʦʡʢʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ; 

ʩʪʘʣʝʞʝʣʝʟʦʙʝʪʦʥʘ ʩ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʦʡ; ʘʨʤʦʢʘʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʩʣʫʯʘʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʩʫʱʝʛʦ ʦʩʪʦʚʘ ʢʘʨʢʘʩʘ ʠʟ ʩʪʘʣʴʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ, ʚʩʷ ʙʦʢʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʜʦʣʞʥʘ ʟʘʱʠʱʘʪʴʩʷ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʥʳʤ ʩʣʦʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʥʝ 

ʥʠʞʝ R180. ʂʣʘʩʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʥʦʨʤʠʨʫʝʪʩʷ ʉʆ.  

ʉʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʩʪʦʣʴ ʙʳʩʪʨʦʡ ʧʦʪʝʨʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʦʚʦʚ ʙʘʰʝʥ-ʙʣʠʟʥʝʮʦʚ ɺʊʎ ʠ ʧʦʩʣʝʜʦʚʘʚʰʠʤ ʟʘ ʵʪʠʤ 

ʦʙʨʫʰʝʥʠʝʤ, ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʯʠʩʣʦʤ ʯʝʣʦʚʝʯʝʩʢʠʭ ʞʝʨʪʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʦʪʨʫʜʥʠʢʠ 

ʦʬʠʩʦʚ ʬʠʟʠʯʝʩʢʠ ʥʝ ʫʩʧʝʚʘʣʠ ʵʚʘʢʫʠʨʦʚʘʪʴʩʷ ʠʟ ʥʝʙʦʩʢʨʸʙʦʚ, ʧʦʟʚʦʣʷʝʪ ʦʙʦʟʥʘʯʠʪʴ 

ʪʦ, ʯʪʦ ʥʝʟʘʱʠʱʸʥʥʳʡ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʦʡ ʩʪʘʣʴʥʦʡ ʢʘʨʢʘʩ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʞʘʨʘ, 

ʙʳʩʪʨʦ ʧʦʪʝʨʷʣ ʪʨʝʙʫʝʤʫʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ.  

ʆʧʠʨʘʷʩʴ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ, ʩʧʝʮʠʘʣʠʩʪʳ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʥʝʙʦʩʢʨʸʙʦʚ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʢʦʤʧʣʝʢʩ 

ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʪʘʢʠʭ ʟʘʱʠʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʥʘʰʸʣ ʩʚʦʸ ʦʪʨʘʞʝʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʣʠʪʝʨʘʪʫʨʝ.   

2. ʈʝʟʫʣʴʪʘʪʳ 

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʩʦʚʨʝʤʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʩʦʚʨʝʤʝʥʥʦʡ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ 

ʘʪʘʢ ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ (ʨʠʩ.3), ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ ʟʘʱʠʪʳ, 

ʚʢʣʶʯʘʷ:  

½ ʦʧʪʠʤʘʣʴʥʦʡ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʚʘʢʫʘʮʠʠ 
ʣʶʜʝʡ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʦʙʲʸʤʥʦ 

ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʥʘʜʸʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʦʚʘ; 

½ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʫʥʠʢʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ, 

ʣʶʙʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʫʞʝ ʥʘ ʜʘʣʴʥʠʭ ʧʦʜʩʪʫʧʘʭ ʢ 

ʦʭʨʘʥʷʝʤʦʤʫ ʟʜʘʥʠʶ ʠʣʠ ʩʦʦʨʫʞʝʥʠʶ (ʨʠʩ. 3ʘ, ʙ); 

½ ʟʘʱʠʪʘ ʟʜʘʥʠʡ ʦʪ ʚʦʟʤʦʞʥʦʡ ʘʪʘʢʠ ʩ ʚʦʟʜʫʭʘ, ʧʨʠ ʧʦʤʦʱʠ ʚʦʟʚʝʜʝʥʠʷ 

ʬʘʩʘʜʥʳʭ ʜʝʢʦʨʘʪʠʚʥʦ-ʦʛʨʘʞʜʘʶʱʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 3.ʚ); 

½ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʦʚʘ ʟʜʘʥʠʡ (ʨʠʩ. 3ʛ, ʜ, 

ʝ, ʠ); 

½ ʚʳʧʦʣʥʝʥʠʝ ʧʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʸʪʥʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʈɼʄ) ʄʂʕ ʧʨʠ ʧʦʤʦʱʠ SCAD Office 11.3 ʥʘ 

ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʦʙʨʫʰʝʥʠʝ, ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʡ ʠ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʨʢʘʩʥʦ-ʷʜʨʦʚʦʛʦ ʠʣʠ 

ʷʜʨʦʦʙʦʣʦʯʢʦʚʦʛʦ ʦʩʪʦʚʘ ʫʥʠʢʘʣʴʥʦʛʦ ʟʜʘʥʠʷ (ʨʠʩ. 3ʢ, ʣ, ʤ); 

½ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ ʩʧʦʩʦʙʳ ʠ ʤʝʪʦʜʳ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ 
ʠʟ ʦʧʘʩʥʳʭ ʟʦʥ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʛʨʦʟʳ ʠʭ ʞʠʟʥʠ (ʨʠʩ. 4ʘ, ʙ, ʚ, ʝ, ʢ, 

ʣ); 

½ ʥʘʜʸʞʥʳʝ ʩʠʩʪʝʤʳ ʟʘʱʠʪʘ ʟʜʘʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ (ʨʠʩ. 
4ʛ, ʜ, ʠ, ʤ). 
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                                   ʘ)                                                        ʙ)                                   ʚ) 

 

       
                         ʛ)                                      ʜ)                                     ʝ)                                ʠ) 

 

         
                                            ʢ)                                           ʣ)                                  ʤ) 

ʈʠʩ. 3. ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʩʨʝʜʩʪʚʘʤʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʘ - ʧʨʠ ʧʦʤʦʱʠ ʦʛʨʘʞʜʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʬʠʟʠʯʝʩʢʠʤʠ ʙʘʨʴʝʨʘʤʠ; ʙ ï ʪʦ ʞʝ, ʧʦʜʧʦʨʥʳʤʠ ʩʪʝʥʘʤʠ ʠ 

ʪʝʨʨʘʩʠʨʦʚʘʥʠʝʤ ʣʘʥʜʰʘʬʪʘ; ʚ - ʩʪʝʢʣʷʥʥʳʡ ʥʝʙʦʩʢʨʸʙ The Shard ʚ ʃʦʥʜʦʥʝ ʩ ʟʘʱʠʪʦʡ ʬʘʩʘʜʘ; ʛ ï 

ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ; ʜ ï ʢʦʥʪʫʨʥʘʷ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʘ; ʝ ïʩʭʝʤʘ ʦʛʥʝʟʘʱʠʪʳ 

ʧʦʢʨʘʩʦʯʥʳʤ ʤʝʪʦʜʦʤ ʠ ï ʪʦ ʞʝ, ʧʦʩʣʝ ʧʦʞʘʨʘ; ʢ ï ʬʨʘʛʤʝʥʪ ʧʣʘʥʘ ʵʪʘʞʘ ʩ ʛʨʫʟʦʚʦʡ ʧʣʦʱʘʜʴʶ ʥʘ 

ʢʦʣʦʥʥʫ; ʣ - ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʧʣʠʪʘʭ ʧʝʨʝʢʨʳʪʠʷ ʜʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʜʦ ʦʙʨʫʰʝʥʠʷ); ʤ - 

ʪʦ ʞʝ, ʧʦʩʣʝ ʦʙʨʫʰʝʥʠʠ ʦʜʥʦʡ ʠʟ ʢʦʣʦʥʥ (ʠʩʪʦʯʥʠʢʠ: 

http://i.bosscdn.com/product/79/91/8b/460eb954157fa19c35abc5dc9e.jpg; 

http://www.araks.ru/images/FT%20BARRIER.jpg) 

http://i.bosscdn.com/product/79/91/8b/460eb954157fa19c35abc5dc9e.jpg
http://www.araks.ru/images/FT%20BARRIER.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
http://fire-truck.ru/wp-content/uploads/2017/08/Pokryitie-metallicheskoy-konstruktsii.jpg
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ʘ) 

 
 ʝ) 

 
ʠ) 

 

 
ʤ) 

                 
   ʙ )         ʚ)                           ʛ)                     ʜ) 

 
                                         ʢ) 

 
ʣ) 

ʈʠʩ. 4. ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʩʧʘʩʝʥʠʷ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪʝʨʘʢʪʘʭ 

ʘ - ʩʧʝʮʠʘʣʴʥʳʡ ʟʘʱʠʪʥʳʡ ʦʙʲʸʤʥʳʡ ʙʣʦʢ (ʉɿʆɹ), ʧʘʪ. 2047717 [8]; 1 ï ʩʪʝʥʳ; 2 ï ʧʝʨʝʢʨʳʪʠʝ; 3 ï 

ʜʥʠʱʝ; 4 ï ʧʨʦʝʤ; 5 ï ʘʚʘʨʠʡʥʳʡ ʚʳʭʦʜ; 6 ï ʧʫʩʪʦʪʳ; 7 ï ʨʝʙʨʘ; 8 ï ʫʧʨʫʛʘʷ ʩʝʪʢʘ; 9 ï ʦʙʠʚʢʘ; 10 ï 

ʘʨʤʘʪʫʨʘ; 11 ï ʟʘʢʣʘʜʥʳʝ ʜʝʪʘʣʠ; ʙ ï ʧʨʠʚʦʜ ʩ ʪʨʦʩʦʤ; ʚ ïʢʘʙʠʥʘ ʣʠʬʪʘ; ʛ - ʟʘʧʦʨ ʜʣʷ ʣʶʢʦʚ; ʜ ï ʪʦ 

ʞʝ, ʚʠʜ ʩʥʠʟʫ; ʝ - ʣʠʬʪʳ ʧʦ ʩʠʩʪʝʤʝ çsky lobbyè; ʠ ïʩʫʭʦʪʨʫʙʳ; ʢ ï ʚʝʨʪʦʣʸʪʥʘʷ ʧʣʦʱʘʜʢʘ; ʣ ï 

ʫʧʨʘʚʣʝʥʠʝ ʣʠʬʪʘʤʠ; ʤ ï ʛʘʟʦʚʦʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʞʘʨʦʪʫʰʝʥʠʝ (ʠʩʪʦʯʥʠʢ: ʠʣʣʶʩʪʨʘʮʠʷ ʘʚʪʦʨʘ 

[8]; https://vektor-c.ru/upload/iblock/11a/11aa4f18bb86f970c9e73a8c0ea61f38.jpg) 

 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʝʨʝʜʦʚʦʤ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʠ ʟʘʨʫʙʝʞʥʦʤ ʦʧʳʪʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʚʦʟʚʝʜʝʥʠʷ, ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 
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ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʥʝʙʦʩʢʨʸʙʦʚ, ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʝ ʘʚʪʦʨʘ çɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ 

ʟʘʱʠʪʘ ʠ ʩʧʘʩʝʥʠʝ ʣʶʜʝʡ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

International United Academy of Sciences. General question of world science. Collection of 

scientific papers on materials VIII International Scientific Conference. 31. 07. 2019. Part 1. 

Amsterdam 2019. Section IV. Architecture, p. 32 ï 43. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʦʨʦʜʦʚ ʩ ʫʯʸʪʦʤ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʭ ʟʘʩʪʨʦʡʢʠ ʟʜʘʥʠʷʤʠ ʨʘʟʥʦʡ ʵʪʘʞʥʦʩʪʠ ʠ ʩʦʯʝʪʘʥʠʷ 

ʚʳʩʦʪʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʦʡ, ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʫʯʸʥʳʭ 

ʂʘʟɻɸʉʋ [14].  

ɺ ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʵʪʘʞʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʠʭ ʟʜʘʥʠʡ ʠ ʠʥʪʝʥʩʠʚʥʳʤ 

ʚʦʟʚʝʜʝʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʚʳʰʝʥʥʦʡ ʵʪʘʞʥʦʩʪʠ, ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ 

ʥʝʙʦʩʢʨʸʙʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʶʪ ʥʘʛʨʫʟʢʠ ʦʪ ʟʜʘʥʠʡ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʜʘʚʣʝʥʠʝ ʥʘ 

ʜʠʩʧʝʨʩʥʫʶ ʩʨʝʜʫ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʦʛʨʘʥʠʯʝʥʠʷ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʜʠʩʧʝʨʩʥʦʛʦ ʤʘʩʩʠʚʘ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ, 

ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦ-ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʩʯʸʪʘ ʚ 

ʣʠʥʝʡʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ. ʇʦʵʪʦʤʫ ʚʝʜʫʱʠʤʠ ʫʯʸʥʳʤʠ ʂʘʟɻɸʉʋ ʠʩʩʣʝʜʫʶʪʩʷ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ ʨʘʩʯʸʪʘ ʜʝʬʦʨʤʘʮʠʠ ʜʠʩʧʝʨʩʥʦʡ ʩʨʝʜʳ ʩ ʫʯʸʪʦʤ ʧʨʦʷʚʣʝʥʠʷ 

ʠʭ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʩʩʠʚʘ ʦʪ 

ʜʘʚʣʝʥʠʷ ʥʘ ʛʨʫʥʪ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ [15].   

ɺʩʝʩʪʦʨʦʥʥʠʡ ʘʥʘʣʠʟ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʫʛʨʦʟ ʠ ʘʪʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʥʠʢʘʣʴʥʳʤ ʦʙʲʝʢʪʘʤ, ʧʦʟʚʦʣʠʣ ʚʳʨʘʙʦʪʘʪʴ ʪʝʥʜʝʥʮʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʦʩʪʦʝ ʦʪʛʦʨʘʞʠʚʘʥʠʝ ʦʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ - 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʧʨʦʙʣʝʤʫ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʢʦʤʧʣʝʢʩʥʳʤʠ ʤʝʨʘʤʠ. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʜʦʣʞʝʥ 

ʚʢʣʶʯʘʪʴ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʤʦʣʦʜʳʤ 

ʧʦʢʦʣʝʥʠʝʤ ʦʙʱʝʩʪʚʘ; ʨʘʟʲʷʩʥʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ, ʨʝʣʠʛʠʦʟʥʦ-ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʘʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ; ʢʦʤʧʣʝʢʩʥʦʡ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʠ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ 

ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ; ʟʘʱʠʪʳ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ.        

ʊʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʦʚʦʚ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʦʩʪʦʚʘʤʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʫʥʠʢʘʣʴʥʳʤ ʟʜʘʥʠʷʤ ʠ 

ʩʦʦʨʫʞʝʥʠʷʤ ʷʚʣʷʶʪʩʷ ʢʘʨʢʘʩʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʙʣʘʜʘʷ 

ʮʝʣʳʤ ʨʷʜʦʤ ʜʦʩʪʦʠʥʩʪʚ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʩʦʙʩʪʚʝʥʥʳʤ ʚʝʩʦʤ, ʚʳʩʦʢʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʝʣʝʟʦʙʝʪʦʥʥʳʤ ʢʦʥʩʪʨʫʢʮʠʷʤ, 

ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʛʦʨʶʯʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʥʝʟʘʱʠʱʸʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʦʙʨʘʟʦʤ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʦʯʘʛʝ ʧʦʞʘʨʘ, 

ʜʦʩʪʠʛʘʶʱʝʡ t = +900é+1000
0
ʉ ʠ ʙʦʣʝʝ, ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʶ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʦʙʨʫʰʘʶʪʩʷ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʤʫ ʦʙʨʫʰʝʥʠʶ, ʥʝʟʘʱʠʱʸʥʥʦʛʦ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʦʡ 

ʩʪʘʣʴʥʦʛʦ ʢʘʨʢʘʩʘ, ʷʚʣʷʶʪʩʷ ʟʜʘʥʠʷ ʙʘʰʝʥ-ʙʣʠʟʥʝʮʦʚ ɺʊʎ ʚ ʉʐɸ (ʨʠʩ. 2).  

ʉʪʝʧʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʦʛʥʝʚʘʷ ʟʘʱʠʪʘ ʠ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʦʩʪʴ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʠʭ ʥʝʩʫʱʠʝ ʦʩʪʦʚʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʠʟ ʩʪʘʣʴʥʳʭ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 

ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʜʥʦʟʥʘʯʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʉʇ 

4.13139.2013. ʕʪʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʦʛʨʘʥʠʯʝʥʘ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʚʝʣʠʯʠʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ t Ò +500
0
ʉ ʥʘ ʩʪʘʣʴʥʦʡ ʢʘʨʢʘʩ ʦʩʪʦʚʘ. ʕʪʦ 

ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ t Ó +500
0
ʉ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʠʭ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʸʞʥʦʡ ʦʛʥʝʚʦʡ ʠ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ 

ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʪʦʚʦʚ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʢʣʶʯʘʷ ʚʩʝ 

ʩʠʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ. 
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ʇʨʠʥʮʠʧʠʘʣʴʥʳʤ, ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʥʘʜʸʞʥʦʡ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʳ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʥʦʛʦ ʵʢʨʘʥʘ 

ʠʟ ʥʝʛʦʨʶʯʝʛʦ ʪʝʧʣʦʟʘʱʠʪʥʦʛʦ ʠ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘ ʚʩʝʡ ʙʦʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʱʠʱʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʨʠʩ. 3ʛ, ʜ, ʝ, ʠ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʉʇ 4.13139.2013, ʄɻʉʅ4.19-2005, ʄɻʉʅ 4.04-94, ʄɻʉʅ 

4.16-98 ʪʘʢʦʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʜʦʣʞʝʥ ʚ ʪʝʯʝʥʠʠ ʦʪ 2 ʜʦ 3 ʯʘʩʦʚ, ʧʨʠ ʧʨʝʜʝʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ t Ó +500
0
ʉ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʟʜʘʥʠʷ. ʂʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʳ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʠ ʧʦʢʨʳʪʠʝ 

ʠʟ ʚʩʧʫʯʠʚʘʶʱʝʡʩʷ ʧʦʢʨʘʩʢʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʟʘʱʠʪʘ, ʵʪʦ ʧʦʢʨʳʪʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʠʥʝʨʘʣʦʚʘʪʥʳʭ ʧʣʠʪ, ʢʠʨʧʠʯʘ, ʙʝʪʦʥʘ, ʥʘʙʨʳʟʛʘ ʨʘʩʪʚʦʨʘ (ʨʠʩ. 3ʛ, ʜ). ʇʦʢʨʳʪʠʝ ʠʟ 

ʚʩʧʫʯʠʚʘʶʱʝʡʩʷ ʧʦʢʨʘʩʢʠ, ʵʪʦ ʥʘʥʝʩʝʥʠʝ ʩʣʦʸʚ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʝʪʩʷ 

ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ï ʧʝʥʦʢʦʢʩ (ʨʠʩ. 3ʝ, ʠ).    

ɿʘʱʠʪʘ ʬʘʩʘʜʦʚ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʜʝʢʦʨʘʪʠʚʥʦ-ʦʛʨʘʞʜʘʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ɼʣʷ ʟʘʱʠʪʳ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʥʝʙʦʩʢʨʸʙʦʚ ʦʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ ʩ ʚʦʟʜʫʭʘ 

ʧʨʘʢʪʠʢʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʟʘʱʠʪʥʦ-ʦʛʨʘʞʜʘʶʱʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 3ʚ). 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʭ ʘʞʫʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʠ ʜʦʣʛʦʚʝʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɼʝʢʦʨʘʪʠʚʥʦ-

ʦʛʨʘʞʜʘʶʱʠʝ ʩʠʩʪʝʤʳ ʥʘʜʸʞʥʦ ʢʨʝʧʷʪʩʷ ʢ ʢʦʥʩʪʨʫʢʮʠʷʤ ʦʩʪʦʚʘ ʩ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʳ 

ʬʘʩʘʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʪʘʮʠʦʥʘʨʥʫʶ ʟʘʱʠʪʫ ʟʜʘʥʠʡ ʩ ʚʦʟʜʫʭʘ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ. 

ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʩʣʦʚʠʝ ʪʦʛʦ, ʯʪʦ ʥʘʨʫʞʥʘʷ ʦʙʣʠʮʦʚʢʘ ʠ ʟʘʱʠʪʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʭʨʫʧʢʦʡ, ʦʩʳʧʘʪʴʩʷ ʠ ʨʘʩʧʘʜʘʪʴʩʷ ʥʘ ʦʩʢʦʣʢʠ ʧʨʠ ʚʥʝʰʥʝʤ ʚʦʟʜʝʡʩʪʚʠʠ ʠʣʠ 

ʚʟʨʳʚʝ.   ʋʩʠʣʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʘʞʫʨʥʳʭ ʬʘʩʘʜʦʚ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʩ 

ʫʯʸʪʦʤ ʣʸʛʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʠ ʨʝʤʦʥʪʝ ʠ ʩʢʚʦʟʥʦʛʦ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɼʣʷ 

ʚʠʟʫʘʣʴʥʦʡ çʧʨʦʥʠʮʘʝʤʦʩʪʠè ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʦʥʥʳ ʢʨʫʛʣʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, 

ʚʤʝʩʪʦ ʢʚʘʜʨʘʪʥʳʭ, ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʠʡ ʥʘʨʫʞʥʳʡ ʧʝʨʠʤʝʪʨ. ɺ ʦʙʲʸʤʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʘʚʥʳʝ ʠ ʩʢʨʫʛʣʸʥʥʳʝ ʧʦʚʦʨʦʪʳ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʦʛʨʘʞʜʘʶʱʝʡ 

ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʟʜʘʥʠʝ ʥʝʙʦʩʢʨʸʙʘ The Shard, ʚʦʟʚʝʜʸʥʥʳʡ ʚ ʃʦʥʜʦʥʝ, ʠʤʝʥʫʝʤʳʡ 

çʉʪʝʢʣʷʥʥʳʡ ʥʝʙʦʩʢʨʸʙè (ʨʠʩ. 3ʚ). ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʟʜʘʥʠʝ ʩ ʪʘʢʠʤ ʜʝʢʦʨʘʪʠʚʥʳʤ 

ʦʛʨʘʞʜʝʥʠʝʤ ʦʙʝʩʧʝʯʠʪ ʥʘʜʸʞʥʫʶ ʟʘʱʠʪʫ ʩ ʚʦʟʜʫʭʘ ʜʘʞʝ ʧʨʠ ʩʪʦʣʢʥʦʚʝʥʠʠ ʩ 

ʘʚʠʘʣʘʡʥʝʨʦʤ, ʚʢʣʶʯʘʷ ʜʨʫʛʠʝ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩ ʚʦʟʜʫʭʘ. ɺʳʩʢʘʟʳʚʘʝʪʩʷ 

ʘʚʪʦʨʠʪʝʪʥʦʝ ʤʥʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʪʨʘʛʝʜʠʶ 11 ʩʝʥʪʷʙʨʷ ʚ ʉʐɸ (ʨʠʩ. 

2), ʯʪʦ ʚʩʝ ʩʦʚʨʝʤʝʥʥʳʝ ʥʝʙʦʩʢʨʸʙʳ ʜʦʣʞʥʳ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʩ ʥʘʜʸʞʥʦʡ ʜʝʢʦʨʘʪʠʚʥʦ-

ʦʛʨʘʞʜʘʶʱʝʡ ʩʠʩʪʝʤʦʡ ʬʘʩʘʜʦʚ.  

ʇʨʠʚʣʝʢʘʶʱʠʤ ʚʥʠʤʘʥʠʝ ʧʨʠʤʝʨʦʤ ʟʘʱʠʪʳ ʬʘʩʘʜʦʚ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ, 

ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʦʧʳʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʬʠʨʤʳ Ministry of Design, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʦʛʨʘʞʜʘʶʱʫʶ ʩʠʩʪʝʤʫ ʩʦ çʩʣʦʠʩʪʳʤè ʬʘʩʘʜʦʤ ʥʘ ʦʬʠʩʥʦʤ 

ʟʜʘʥʠʠ 100ʈʈ, ʚʦʟʚʝʜʸʥʥʳʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʨʘʡʦʥʝ ʉʠʥʛʘʧʫʨʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʛʦ 

ʧʨʠʥʮʠʧʘ ʟʘʱʠʪʳ ʬʘʩʘʜʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʝʢʦʨʘʪʠʚʥʦ-ʦʛʨʘʞʜʘʶʱʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʩʣʦʡʥʦʝ ʘʞʫʨʥʦʝ ʦʛʨʘʞʜʝʥʠʝ, ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʨʘʩʯʸʪʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʊʘʢʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ 

ʦʛʨʘʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʜʸʞʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʟʨʳʚʥʦʡ ʚʦʣʥʳ ʠ ʘʪʘʢʠ.  

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ ʦʩʪʦʚʘ ʟʜʘʥʠʡ 

ʅʘʨʷʜʫ ʩ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ 

ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʢʦʤʧʣʝʢʩʝ ʟʘʜʝʡʩʪʚʦʚʘʥʦ ʠ ʨʘʩʯʸʪʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʚʦʟʤʦʞʥʦʡ ʘʪʘʢʠ ʥʘ ʫʥʠʢʘʣʴʥʳʡ ʦʙʲʝʢʪ ʩ 

ʚʳʭʦʜʦʤ ʠʟ ʩʪʨʦʷ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʫʱʝʛʦ ʦʩʪʦʚʘ (ʨʠʩ. 3ʢ, ʣ, ʤ).  

ʎʝʣʴʶ ʪʘʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ, 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʯʸʪʥʦ-ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʈɼʄ) ʜʣʷ ʦʩʪʦʚʘ ʟʜʘʥʠʷ, ʷʚʣʷʝʪʩʷ 
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ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʸʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ (ʅɼʉ) ʚ ʥʝʩʫʱʠʭ ʠ 

ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʘʨʢʘʩʥʦ-ʷʜʨʦʚʦʛʦ ʦʩʪʦʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʟʨʳʚʘ ʠ ʦʙʨʫʰʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʩʫʱʝʛʦ ʦʩʪʦʚʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʠʩʢʣʶʯʝʥʠʶ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʦʙʨʫʰʝʥʠʷ (progressive collapse) ʦʪʜʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʩʝʛʦ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ (ʉʊʆ-008-02495342-2009). ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ 

ʧʨʦʝʢʪʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʘʩʯʸʪʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʧʨʦʛʨʘʤʤʳ, ʚʢʣʶʯʘʷ: ʃʠʨʘ, ʄʠʢʨʦ FE, SCAD, STARK-ES, ʠ ʜʨ. 

ʇʨʠ ʨʘʩʯʸʪʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʦʡ ʧʨʠ 

ʚʦʟʤʦʞʥʦʡ ʧʦʪʝʨʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʦʚʘ ʫʥʠʢʘʣʴʥʦʛʦ ʟʜʘʥʠʷ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʦʜʥʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʛʨʫʞʝʥʥʳʭ ʢʦʣʦʥʥ ʥʠʞʥʝʛʦ ʵʪʘʞʘ. 

ʕʪʦ ʫʩʣʦʚʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʩʪʦʚʝʨʥʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʫʩʠʣʠʡ ʚ ʥʝʩʫʱʠʭ ʵʣʝʤʝʥʪʘʭ ʦʩʪʦʚʘ ʠ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʞʝʥʝʨʥʦ-

ʫʩʠʣʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʜʘʥʠʷ, ʧʦʜʚʝʨʛʰʝʛʦʩʷ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʘʪʘʢʦʚʘʥʥʳʝ ʩ ʚʦʟʜʫʭʘ ʙʘʰʥʠ-ʙʣʠʟʥʝʮʳ 

ɺʊʎ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ, ʜʘʞʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ 

ʥʝʟʘʱʠʱʸʥʥʳʝ ʪʝʧʣʦ-ʦʛʥʝʟʘʱʠʪʦʡ, ʩʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʪʦʚʘ, ʥʝ ʩʧʦʩʦʙʥʳ ʙʳʣʠ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʦʙʨʫʰʝʥʠʝ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʪʘʢ ʠ ʚʩʝʛʦ ʦʩʪʦʚʘ ʚ ʮʝʣʦʤ (ʨʠʩ. 2ʚ, ʛ).    

ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʭʨʘʥʝʥʠʷ ʠ ʩʧʘʩʝʥʠʷ ʞʠʟʥʠ ʣʶʜʝʡ ʧʨʠ 

ʏʉ 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʥʝʙʦʩʢʨʸʙʦʚ, ʠ ʜʨʫʛʠʭ ʫʥʠʢʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʥʘʜʸʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʭ ʩʧʘʩʝʥʠʷ ʧʨʠ ʦʙʨʫʰʝʥʠʠ ʟʜʘʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ.  

ʇʨʠ ʦʙʨʫʰʝʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʳʟʚʘʥʥʦʛʦ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʠʣʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʘʪʘʢʠ, ʣʶʜʠ, ʥʝʫʩʧʝʚʘʶʱʠʝ ʧʦʢʠʥʫʪʴ ʦʙʨʫʰʘʶʱʠʝʩʷ ʦʙʲʝʢʪʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʛʠʙʥʫʪ ʧʦʜ ʦʙʣʦʤʢʘʤʠ ʟʜʘʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʧʳʪʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʩʧʘʩʝʥʠʷ ʠ ʠʟʚʣʝʯʝʥʠʷ ʧʦʩʪʨʘʜʘʚʰʠʭ ʠʟ ʧʦʜ ʦʙʣʦʤʢʦʚ ʦʙʨʫʰʝʥʥʳʭ 

ʟʜʘʥʠʡ, ʧʨʠ ʧʦʤʦʱʠ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʄʏʉ ʈʌ ʥʝ ʚʩʝʛʜʘ ʦʢʘʥʯʠʚʘʝʪʩʷ 

ʫʩʧʝʰʥʦ, ʙʝʟ ʥʘʥʝʩʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʨʘʚʤ ʩʧʘʩʘʝʤʳʤ. ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ, ʛʨʫʧʧʦʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩ ʫʯʘʩʪʠʝʤ ʘʚʪʦʨʘ, ʧʨʝʜʣʦʞʝʥ ʠ ʟʘʧʘʪʝʥʪʦʚʘʥ ʚʘʨʠʘʥʪ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʟʘʱʠʪʥʦʛʦ ʦʙʲʸʤʥʦʛʦ ʙʣʦʢʘ (ʉɿʆɹ). 

ʀʜʝʷ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʧʦʤʦʱʠ ʉɿʆɹ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʨʝʥʦʚʘʮʠʠ ʟʜʘʥʠʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʠʣʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʩʦʩʪʘʚʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʞʸʩʪʢʠʭ 

ʦʙʲʸʤʥʳʭ ʙʣʦʢʦʚ ʥʘ ʢʘʞʜʦʤ ʵʪʘʞʝ ʚ ʢʚʘʨʪʠʨʘʭ, ʦʬʠʩʘʭ ʠ ʧʨʦʯʠʭ ʧʦʤʝʱʝʥʠʷʭ. ʇʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʧʘʩʥʦʩʪʠ ʦʙʨʫʰʝʥʠʷ, ʣʶʜʠ, ʥʝʫʩʧʝʚʘʶʱʠʝ ʧʦʢʠʥʫʪ ʟʜʘʥʠʷ, ʟʘʙʝʛʘʶʪ ʚ 

ʉɿʆɹ, ʙʣʦʢʠʨʫʶʪ ʜʚʝʨʠ ʠ ʞʜʫʪ ʩʧʘʩʘʪʝʣʝʡ. 

ɼʣʷ ʥʘʜʸʞʥʦʡ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, 

ʢʦʤʬʦʨʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʨʘʟʚʠʪʦʡ 

ʩʝʪʴʶ ʚʥʫʪʨʝʥʥʠʭ ʠ ʥʘʨʫʞʥʳʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʠʩʪʝʤ, ʪʦʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʟʘʱʠʪʘ ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʚʥʫʪʨʴ 

ʟʜʘʥʠʡ. ɿʘʱʠʪʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ: ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʩ ʟʘʧʦʨʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ (ʨʠʩ. 4ʛ, ʜ); ʟʚʫʢʦʚʦʛʦ ʠʣʠ ʩʚʝʪʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʦ ʚʟʣʦʤʝ ʧʨʝʧʷʪʩʪʚʠʡ; 

ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʠʟ ʜʠʩʧʝʪʯʝʨʩʢʦ-ʦʭʨʘʥʥʦʛʦ ʧʫʥʢʪʘ.   

ʕʬʬʝʢʪʠʚʥʦʤʫ ʧʨʦʚʝʜʝʥʠʶ ʩʧʘʩʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʣʠʬʪʦʚ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʦʞʘʨʥʦ-ʩʧʘʩʘʪʝʣʴʥʳʭ ʢʦʤʘʥʜ (ʨʠʩ. 4ʝ). ʊʘʢʠʝ 

ʣʠʬʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʫʪʨʠ ʞʸʩʪʢʦʛʦ ʷʜʨʘ ʃʃʋ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 
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ʚ ʪʨʘʥʟʠʪʥʦ-ʩʢʦʨʦʩʪʥʦʤ ʨʝʞʠʤʝ, ʙʝʟ ʦʩʪʘʥʦʚʦʢ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʵʪʘʞʘʭ ʚ ʧʨʝʜʝʣʘʭ 

çʩʣʝʧʦʡ ʟʦʥʳè. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʢʘʙʠʥ ʚ ʣʠʬʪʦʚʳʭ 

ʰʘʭʪʘʭ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʠʚʦʜʘ ʩ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤ ʪʨʦʩʦʤ, ʘ 

ʪʘʢʞʝ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʢʘʙʠʥʘ ʣʠʬʪʘ ʢʘʧʣʝʚʠʜʥʦʡ ʦʙʪʝʢʘʝʤʦʡ ʬʦʨʤʳ (ʨʠʩ. 4ʙ, ʚ).  

ʉ ʮʝʣʴʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʫʧʦʨʷʜʦʯʠʚʘʥʠʷ ʩʧʘʩʘʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦʪʦʢʦʚ ʣʶʜʝʡ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʘʚʠʣʦ   

ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʘʤʠ ʩ ʚʳʙʦʨʦʤ ʵʪʘʞʘ ʥʘʟʥʘʯʝʥʠʷ (ʨʠʩ. 4ʣ). ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʩʢʦʧʣʝʥʠʝ ʣʶʜʝʡ ʥʘ ʧʫʪʷʭ ʵʚʘʢʫʘʮʠʠ ʠ ʥʘ ʩʦʟʥʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ 

ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʵʪʠʤ ʧʨʘʚʠʣʦʤ ʢʨʘʪʯʘʡʰʝʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʢʦʥʢʨʝʪʥʳʤ ʣʠʬʪʘʤ. 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʦʞʘʨʦʪʫʰʝʥʠʷ 

ʇʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩ ʙʦʣʴʰʠʤ 

ʩʢʦʧʣʝʥʠʝʤ ʣʶʜʝʡ ʠ ʧʨʦʪʷʞʸʥʥʳʤʠ ʧʫʪʷʤʠ ʵʚʘʢʫʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʠ 

ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʧʦ ʩʧʘʩʝʥʠʶ ʣʶʜʝʡ ʠ ʠʭ ʥʘʜʸʞʥʦʤʫ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʶ.  

ɼʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʘ ʚʦʟʛʦʨʘʥʠʷ ʠ ʧʦʣʥʦʛʦ ʝʛʦ 

ʫʩʪʨʘʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʮʝʣʘʷ ʩʠʩʪʝʤʘ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ. ɺ ʨʝʞʠʤʝ ʧʦʩʪʦʷʥʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʝʥʠʷ ʦ ʧʦʞʘʨʝ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʵʚʘʢʫʘʮʠʝʡ (ʉʆʋʕ), ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʘʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʅʇɹ 110-03.  

ɼʣʷ ʧʦʜʘʯʠ ʦʛʥʝʪʫʰʘʱʝʛʦ ʚʝʱʝʩʪʚʘ (ʚʦʜʘ, ʧʝʥʘ, ʧʦʨʦʰʦʢ, ʛʘʟ) ʢ ʤʝʩʪʫ 

ʚʦʟʛʦʨʘʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ. ɿʜʘʥʠʷ ʦʙʦʨʫʜʫʶʪʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʚ ʦʙʳʯʥʦʤ ʨʝʞʠʤʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ, ʜʦ 

ʤʦʤʝʥʪʘ ʚʦʟʛʦʨʘʥʠʷ ʥʝ ʟʘʧʦʣʥʝʥʘ ʚʦʜʦʡ ʠʣʠ ʧʝʥʦʡ. ʊʘʢʘʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʘʷ ʩʠʩʪʝʤʘ, 

ʟʘʧʦʣʥʷʝʤʘʷ ʦʛʥʝʪʫʰʘʱʠʤ ʚʝʱʝʩʪʚʦʤ ʪʦʣʴʢʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʝ 

ʧʘʪʨʫʙʢʠ ʢ ʮʠʩʪʝʨʥʘʤ ʧʦʞʘʨʥʳʭ ʤʘʰʠʥ, ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʩʫʭʦʪʨʫʙʳè (ʨʠʩ. 4ʠ).  

ʅʘʜʸʞʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘʱʠʪʳ ʦʪ ʧʦʞʘʨʘ, ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʞʘʨʦʪʫʰʝʥʠʷ (ɸʉʇ), ʢʦʪʦʨʳʝ ʩʨʘʙʘʪʳʚʘʶʪ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʣʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʟʘʜʳʤʣʝʥʠʷ ʩʨʝʜʳ. ɺʩʸ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ɸʉʇ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʟʜʘʥʠʠ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʦʤʝʱʝʥʠʡ ʚ ʩʦʩʪʘʚʝ 

ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʛʥʝʪʫʰʘʱʠʝ ʚʝʱʝʩʪʚʘ. ʊʘʤ, ʛʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʟʘʱʠʪʠʪʴ ʦʪ ʦʛʥʷ ʠ ʩʦʭʨʘʥʠʪʴ ʮʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʨʦʰʦʢ 

ʠʣʠ ʛʘʟ (ʨʠʩ. 4ʤ).  

3. ʆʙʩʫʞʜʝʥʠʝ 

ʅʘʨʷʜʫ ʩ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʢʣʶʯʘʷ: ʚʳʩʦʪʥʳʝ 

ʦʙʲʝʢʪʳ, ʥʝʙʦʩʢʨʸʙʳ, ʟʝʤʣʝʩʢʨʸʙʳ, ʟʜʘʥʠʷ ʩ ʛʣʫʙʦʢʠʤʠ ʢʦʪʣʦʚʘʥʘʤʠ, ʟʜʘʥʠʷ ʩ 

ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ ʠ ʢʦʥʩʦʣʴʥʳʤʠ ʚʳʣʝʪʘʤʠ, ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʦʙʱʝʩʪʚʝ ʧʦʷʚʠʣʦʩʴ 

ʧʨʦʪʠʚʦʨʝʯʘʱʝʝ ʨʘʟʫʤʥʦʤʫ ʠ ʮʠʚʠʣʠʟʦʚʘʥʥʦʤʫ ʤʠʨʦʧʦʥʠʤʘʥʠʶ ʧʦʥʷʪʠʝ, ʢʘʢ 

ʪʝʨʨʦʨʠʟʤ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʨʨʦʨʦʣʦʛʠʷ.  

ɸʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʘʷ ʟʘʱʠʪʘ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ï ʵʪʦ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʚʳʩʦʢʦʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʜʨʝʚʥʝʡ ʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʥʘʫʢʠ, ʚʢʣʶʯʘʷ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ, ʚʦʩʧʠʪʘʪʝʣʴʥʫʶ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʫʶ, ʵʢʦʥʦʤʠʯʝʩʢʫʶ, 

ʨʝʣʠʛʠʦʟʥʫʶ ʠ ʜʨʫʛʠʝ ʦʙʣʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʚʠʣʠʟʦʚʘʥʥʦʛʦ ʩʦʟʥʘʥʠʷ.  

ʇʨʦʛʨʝʩʩ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ 

ʤʘʪʝʨʠʘʣʦʚʝʜʯʝʩʢʦʡ ʥʘʫʢʝ ʫʥʠʢʘʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʚʩʝʦʙʲʝʤʣʶʱʝʝ ʧʦʚʳʰʝʥʠʝ: ʧʨʦʯʥʦʩʪʠ; ʥʘʜʸʞʥʦʩʪʠ; ʫʩʪʦʡʯʠʚʦʩʪʠ; 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ; ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ; ʵʬʬʝʢʪʠʚʥʦʡ 

ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʦʪ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʘʪʘʢ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ; ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ (ʏʉ). 
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ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʥʪʠʪʝʨʨʦʨʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʝ ʠ 

ʩʧʘʩʝʥʠʠ ʣʶʜʝʡ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʨʦʤʝ ʚʦʩʧʠʪʘʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʟʥʘʥʠʷ ʣʶʜʝʡ, 

ʩʯʠʪʘʝʪʩʷ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʤʠʨʦʧʦʥʠʤʘʥʠʷ, ʢʦʪʦʨʘʷ ʥʘ ʵʪʘʧʝ ʥʳʥʝʰʥʝʛʦ 

ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚʳʨʘʞʘʝʪʩʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ, ʦʙʲʸʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ, ʨʘʩʯʸʪʥʦ- 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʥʮʝʧʮʠʡ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʘʭ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ.   

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʥʘʤʝʨʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʧʨʝʜʫʛʘʜʘʪʴ ʠ 

ʚʦʚʨʝʤʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʢʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʜʣʷ ʟʘʱʠʪʳ ʫʥʠʢʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʚʢʣʶʯʘʷ: ʦʙʨʘʟʦʚʘʪʝʣʴʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʳʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 

ʨʝʣʠʛʠʦʟʥʦ-ʢʦʥʬʝʩʩʠʦʥʘʣʴʥʳʝ, ʘ ʪʘʢʞʝ, ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʥʘ ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, 

ʨʝʥʦʚʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ, ʥʝʙʦʩʢʨʸʙʦʚ, ʟʝʤʣʝʩʢʨʸʙʦʚ, ʟʜʘʥʠʡ ʩ 

ʙʦʣʴʰʠʤʠ ʧʨʦʣʸʪʘʤʠ ʠ ʢʦʥʩʦʣʷʤʠ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. 
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ɸʥʥʦʪʘʮʠʷ 

ɺ ʭʦʜʝ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʠʩʴ ʟʥʘʯʝʥʠʷ ʧʦʜʘʚʘʝʤʦʛʦ 

ʥʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ ʩʠʣʳ ʪʦʢʘ ï ʩʥʘʯʘʣʘ ʦʪ 8,0 ʜʦ 9,1 ɸ, ʧʦʩʣʝ ʩ 9,1 ʜʦ 7,7 ɸ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩʚʦʜʥʳʡ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʟʥʠʮʳ 

ʪʝʤʧʝʨʘʪʫʨ ʩʪʦʨʦʥ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʷʯʝʡ ʩʪʦʨʦʥʳ, ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʪʦʨʦʛʦ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʯʝʪʳʨʝ ʭʘʨʘʢʪʝʨʥʳʭ ʟʦʥʳ ʨʘʙʦʪʳ ʪʝʨʤʦʵʣʝʤʝʥʪʘ, ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʝ ʪʝʨʤʦʵʣʝʤʝʥʪʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʥʘʛʨʝʚʘʶʱʝʡ ʩʪʦʨʦʥʝ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚ 

ʢʦʪʦʨʫʶ ʧʨʦʠʩʭʦʜʠʪ ʫʪʠʣʠʟʘʮʠʷ ʪʝʧʣʘ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʯʝʨʝʟ ʨʘʜʠʘʪʦʨʳ ʠʣʠ 

ʜʨʫʛʠʝ ʪʝʧʣʦʦʪʚʦʜʷʱʠʝ ʩʠʩʪʝʤʳ ʦʪʙʦʨ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ, ʢʦʪʦʨʦʝ ʙʳ 

ʦʙʝʩʧʝʯʠʚʘʣʦ ʨʘʙʦʪʫ ʵʣʝʤʝʥʪʘ ʚ ʟʦʥʝ ʩʪʘʙʠʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɹʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʥʦʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ, ʵʬʬʝʢʪ ʇʝʣʴʪʴʝ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʥʦʩʘ 

 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʦʙʲʸʤʘ ʩ ʬʫʥʢʮʠʝʡ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʣʷ ʵʪʦʛʦ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʇʝʣʴʪʴʝ [1, 2].  

ʇʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʦʭʣʘʞʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʣʫʯʝʥʠʷ ʭʦʣʦʜʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʫʪʝʤ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ [3] ʚ ʫʩʪʘʥʦʚʢʘʭ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʙʳʪʦʚʦʡ ʪʝʭʥʠʢʠ, ʦʙʫʩʣʦʚʣʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʧʨʠʨʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ [4, 5]. ɼʨʫʛʠʤ 

ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ 

ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʥʝʦʩʧʦʨʠʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ (ʊʕʄ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ: 

1. ʄʘʣʳʝ ʛʘʙʘʨʠʪʳ ʤʦʜʫʣʝʡ; 

2. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʥʘʛʨʝʚ, ʦʭʣʘʞʜʝʥʠʝ, ʪʝʨʤʦʩʪʘʙʠʣʠʟʘʮʠʷ, 

ʛʝʥʝʨʘʮʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ); 

3. ʆʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʪʨʫʱʠʤʠʩʷ ʯʘʩʪʷʤʠ ʢʦʥʩʪʨʫʢʮʠʠ; 

4. ʆʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʭʣʘʜʘʛʝʥʪʦʚ; 

5. ʅʠʟʢʦʚʦʣʴʪʥʦʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʝ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʚʳʰʝʥʠʝ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

6. ʄʘʣʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʰʠʨʦʢʠʡ ʤʦʜʝʣʴʥʳʡ ʨʷʜ. 

ʀʟ ʤʠʥʫʩʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʠʡ ʩʧʝʢʪʨ ʨʘʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʥʝʙʦʣʴʰʫʶ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʤʘʣʫʶ ʤʦʱʥʦʩʪʴ (ʦʪ 10 ʜʦ 100 ɺʘʪʪ) 

ʦʜʥʦʛʦ ʤʦʜʫʣʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʪʝʧʣʘ. 



ð 146 ð    ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ 

 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʜʫʣʝʡ ʇʝʣʴʪʴʝ, ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʩʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʊʕʄ ʚ ʭʦʣʦʜʠʣʴʥʦʡ ʪʝʭʥʠʢʝ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʤʝʥʪʦʚ ʇʝʣʴʪʴʝ 
ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ; 

2. ʆʙʝʩʧʝʯʝʥʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʟʘʚʦʜʘʤʠ-

ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ, ʦʭʣʘʞʜʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʇʝʣʴʪʴʝ, ʚʟʷʪʳʝ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (TEC12705, TEC12715, C1206, C1210), ʦʪʥʦʩʷʪʩʷ ʢ ʩʨʝʜʥʝʪʝʤʧʝʨʘʪʫʨʥʳʤ 

ʦʭʣʘʞʜʘʶʱʠʤ ʵʣʝʤʝʥʪʘʤ (ʜʠʘʧʘʟʦʥ ʦʪ 27 ʜʦ 327 
Á
ʉ, ʩʦʩʪʘʚ ï ʪʝʣʣʫʨʠʜ ʩʚʠʥʮʘ, 

ʪʝʣʣʫʨʠʜ ʛʝʨʤʘʥʠʷ, ʪʝʣʣʫʨʠʜ ʚʠʩʤʫʪʘ). ɺ ʦʧʠʩʘʥʠʠ ʫʢʘʟʳʚʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʠ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʦʭʣʘʞʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʟʘʷʚʣʝʥʥʘʷ ʨʘʟʥʠʮʘ ʪʝʤʧʝʨʘʪʫʨ ʤʝʞʜʫ ʦʙʢʣʘʜʢʘʤʠ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ 65
 Á
ʉ ʜʦ 75 

Á
ʉ, ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʛʨʝʚʘʶʱʝʡ ʩʪʦʨʦʥʳ ʜʣʷ TEC12705 ʠ TEC12715 ʜʦ 85 
Á
ʉ, ʜʣʷ C1206 ʠ C1210 ʜʦ 135 

Á
ʉ), ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 3 ʆʤ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ 15 ɺ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʙʦʯʠʡ ʪʦʢ 5, 15, 6 ʠ 10 ɸ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʜʣʷ 

TEC12705, TEC12715, C1206 ʠ C1210). 

ʅʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʠʪʘʥʠʝ ʊʕʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʩʠʣʳ ʪʦʢʘ ʠ ʤʦʱʥʦʩʪʠ ʪʝʨʤʦʵʣʝʤʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʕʄ ʙʳʣʦ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʢʘʢ ʦ ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʝ 

ʪʝʨʤʦʵʣʝʤʝʥʪʘ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʘʟʥʠʮʳ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʩʪʦʨʦʥʘʭ ʧʨʠ 

ʫʢʘʟʘʥʥʦʤ ʨʘʙʦʯʝʤ ʪʦʢʝ, ʪʘʢ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʩʦʟʜʘʥ ʦʧʳʪʥʳʡ 

ʩʪʝʥʜ ʩ ʪʝʨʤʦʵʣʝʤʝʥʪʦʤ C1210, ʥʘ ʢʦʪʦʨʦʤ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʦʚ.  

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʪʝʥʜʘ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʙʣʦʢʘ:  

1 - ʢʦʤʧʴʶʪʝʨ (ʫʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ); 

2 - ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (ʩʯʸʪʥʦ-ʨʝʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ); 

3 - ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʢʫʣʝʨʦʤ (ʩʠʣʦʚʦʡ ʙʣʦʢ); 

4 - ʙʣʦʢ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ (ʘʥʘʣʦʛʦʚʘʷ ʣʠʥʠʷ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʩʪʝʥʜʘ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

 

ʂʦʤʧʴʶʪʝʨ (1) ʠ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (2) ʦʙʤʝʥʠʚʘʶʪʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ 

ʜʚʫʥʘʧʨʘʚʣʝʥʥʦʡ ʰʠʥʝ ʜʘʥʥʳʭ USB-COM, ʠʩʧʦʣʴʟʫʷ ʧʨʦʪʦʢʦʣ NMEA-0183. ɺ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʝʨʝʜʘʶʪʩʷ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʦʙʨʘʪʥʦ 

ʧʨʠʥʠʤʘʶʪʩʷ ʜʘʥʥʳʝ ʦ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 



ȹɌɟɖɌ ȼɚɝɝɔɔ: ɂɑɗɔ ɔ ɓɌɐɌɣɔ  ð 147 ð 

 

 

 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ) ʠ ʜʘʥʥʳʝ ʩ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ (4), 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ. 

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ ʢʦʤʧʴʶʪʝʨʘ ʚ ʚʠʜʝ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʛʨʘʬʠʢʦʚ, ʪʘʙʣʠʮ ʠ ʘʥʠʤʠʨʦʚʘʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʢʫʱʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʫʣʝʨʘ.  

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ (2) ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʩʯʸʪʥʦ-ʨʝʰʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʳʤ ʤʦʜʫʣʝʤ (3) ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʘʣʦʛʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʩ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ (4) ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ. ɸʥʘʣʦʛʦʚʘʷ ʯʘʩʪʴ ʩʭʝʤʳ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ) ʣʦʛʠʯʝʩʢʠ ʥʝ ʩʚʷʟʘʥʘ ʩ ʧʨʦʮʝʩʩʦʤ 

ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʫʣʝʨʘ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʙʦʨʘ ʠ 

ʧʝʨʝʜʘʯʠ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʛʨʘʜʫʩʘʭ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʪʢʠ 

ʚʨʝʤʝʥʠ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʩ ʜʘʥʥʳʤʠ ʦʪ ʪʝʨʤʦʜʘʪʯʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʬʠʢʦʚ ʠ ʪʘʙʣʠʮ. 

ʉʠʣʦʚʦʡ ʤʦʜʫʣʴ (4) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʘʥʜʘʨʪʥʦʝ ʪʦʢʦʚʦʝ ʟʝʨʢʘʣʦ 

(ʫʩʠʣʠʪʝʣʴ, ʧʦʜʢʣʶʯʝʥʥʳʡ ʧʦ ʩʭʝʤʝ ʩ ʦʙʱʠʤ ʢʦʣʣʝʢʪʦʨʦʤ), ʢʦʪʦʨʦʝ ʫʧʨʘʚʣʷʝʪʩʷ 

ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʳʤ ʤʦʜʫʣʠʨʦʚʘʥʥʳʤ (ʐʀʄ) ʩʠʛʥʘʣʦʤ ʦʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ (2). 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʧʦʣʥʷʝʤʦʩʪʠ ʐʀʄ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ (2) ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʤʘʥʜ  ʠ ʪʝʢʫʱʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ. 

ʃʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʫʟʣʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʫʣʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʃʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

 

ʊʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʫʣʝʨʘ ʭʨʘʥʷʪʩʷ ʚ ʩʪʝʢʝ 

ʧʘʤʷʪʠ ʨʝʛʠʩʪʨʘ ʧʨʠʸʤʘ ʜʘʥʥʳʭ. ʇʨʠʭʦʜʷʱʠʝ ʦʪ ʢʦʤʧʴʶʪʝʨʘ ʫʧʨʘʚʣʷʶʱʠʝ ʜʘʥʥʳʝ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʜʘʥʥʳʤʠ, ʭʨʘʥʷʱʠʤʠʩʷ ʚ ʧʘʤʷʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʘ 

ʩʨʘʚʥʝʥʠʷ, ʩʯʸʪʥʦ-ʨʝʰʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʬʦʨʤʠʨʫʝʪ ʢʦʤʘʥʜʫ ʥʘ 

ʫʚʝʣʠʯʝʥʠʝ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʧʦʣʥʝʥʠʷ ʐʀʄ-ʩʠʛʥʘʣʘ. ʅʦʚʳʝ ʜʘʥʥʳʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʘʤʷʪʴ ʙʣʦʢʘ ʧʨʠʸʤʘ ʜʘʥʥʳʭ, ʠ ʩʥʦʚʘ ʧʨʦʠʩʭʦʜʠʪ ʦʧʝʨʘʮʠʷ ʩʨʘʚʥʝʥʠʷ. 

ʇʨʦʮʝʩʩ ʟʘʤʢʥʫʪ ʥʘ ʮʠʢʣ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʞʠʤʝ. 

ʆʙʱʠʡ ʚʠʜ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3, ʛʜʝ 

ʧʦʟʠʮʠʷʤʠ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ:  

1 - ʢʫʣʝʨ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤ ʟʥʘʯʝʥʠʝʤ ʦʙʦʨʦʪʦʚ; 

2 - ʨʘʜʠʘʪʦʨ ʥʘʛʨʝʚʘʶʱʝʡ ʩʪʦʨʦʥʳ; 

3 - ʪʝʨʤʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʤʦʜʫʣʴ C1210 (ʵʣʝʤʝʥʪ ʇʝʣʴʪʴʝ); 


























































