
 

 

 

 
 



 

ʇʈʀʉɺʗʏʋɭʊʔʉʗ ʇɸʄôʗʊɯ ɺɯɼʆʄʆɻʆ ʋ ʉɺɯʊɯ 

ʋʏɽʅʆɻʆ-ʄɽʍɸʅɯʂɸ 

ʃɽɹɽɼɭɺɸ ɸʅɸʊʆʃɯʗ ʆʃɽʂʉɯʁʆɺʀʏɸ  

(1931 ï 2012 ʨʨ.) 
ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ, ʘʢʘʜʝʤʽʢʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ 

ʋʢʨʘʾʥʠ, ʣʘʫʨʝʘʪʘ ɼʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ ʉʈʉʈ ʫ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, 

ʣʘʫʨʝʘʪʘ ɼʝʨʞʘʚʥʦʾ ʧʨʝʤʽʾ ʋʢʨʘʾʥʠ ʫ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʟʘʩʣʫʞʝʥʦʛʦ 

ʜʽʷʯʘ ʥʘʫʢʠ  ̔ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ, ʇʦʯʝʩʥʦʛʦ ʜʦʢʪʦʨʘ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ " ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" , ʇʦʯʝʩʥʦʛʦ 

ʜʦʢʪʦʨʘ ʆʜʝʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʢʘʜʝʤʽʾ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ. 

http://uk.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B6%D0%B0%D0%B2%D0%BD%D0%B0_%D0%BF%D1%80%D0%B5%D0%BC%D1%96%D1%8F_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8_%D0%B2_%D0%B3%D0%B0%D0%BB%D1%83%D0%B7%D1%96_%D0%BD%D0%B0%D1%83%D0%BA%D0%B8_%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B8


 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

 

ʆɼɽʉʔʂɸ ɼɽʈɾɸɺʅɸ ɸʂɸɼɽʄɯʗ  

ʊɽʍʅɯʏʅʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ ʊɸ ʗʂʆʉʊɯ 
 

 

 
 

 

 

ʇô̫ ʪʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ  

 

çʄɽʊʈʆʃʆɻɯʗ, ʊɽʍʅɯʏʅɽ 

ʈɽɻʋʃʖɺɸʅʅʗ ʊɸ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʗʂʆʉʊɯè  
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ʆʜʝʩʘ 2015 



ʄʝʪʨʦʣʦʛʽʷ, ʪʝʭʥʽʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ: ʤʘʪʝʨʽʘʣʠ ʇôʷʪʦʾ ʄʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʆʜʝʩʘ, 8ï9 ʞʦʚʪʥʷ 2015 ʨ.) / ʨʝʜ. ɻ. ɼ. ɹʨʘʪʯʝʥʢʦ, ʊ. ʄ. 

ɹʫʟʠʣʘ; ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ. ï ʆʜʝʩʘ, 2015. ï 237 ʩ. 

 

ɼʨʫʢʫʻʪʴʩʷ ʟʘ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʈʘʜʠ ʆɼɸʊʈʗ ʚʽʜ 24.09.2015 ʨ., ʧʨʦʪʦʢʦʣ ˉ 2  

 

ɺ ʢʦʥʬʝʨʝʥʮʽʾ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʥʘʫʢʦʚʮʽ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʚ ʯʠʩʣʽ ʷʢʠʭ:  
- ɸʧʘʨʘʪ ʈʘʜʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ,  ʤ. ʂʠʾʚ 

- ɹʽʣʦʨʫʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʄʽʥʩʴʢ, ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ 

- ɺʽʡʩʴʢʦʚʘ ʘʢʘʜʝʤʽʷ, ʤ. ʆʜʝʩʘ 

- ɺʽʡʩʴʢʦʚʠʡ ʽʥʩʪʠʪʫʪ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 

ʤ. ʂʠʾʚ 

- ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  ʤ. ɺʽʥʥʠʮʷ 

- ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʆʜʝʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʤʝʪʨʦʣʦʛʽʾ ʪʘ 

ʩʝʨʪʠʬʽʢʘʮʽʾè, ʤ. ʆʜʝʩʘ 

- ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè, ʤ. ʂʠʾʚ 

- ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʆʜʝʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʟʘʚʦʜè, ʤ. ʆʜʝʩʩʘ 

- ɼʝʨʞʩʪʘʥʜʘʨʪ ʈʝʩʧʫʙʣʽʢʠ ɸʟʝʨʙʘʡʜʞʘʥ, ʤ. ɹʘʢʫ 

- ʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ, ʤ. ʆʜʝʩʘ 

- ʄʅʉʆ çʄʽʞʥʘʨʦʜʥʘ ɸʢʘʜʝʤʽʷ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʊʝʭʥʦʣʦʛʽʡè, ʤ. ʄʽʥʩʴʢ, ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ 

- ʄʇʇ çʊʨʽʫʤʬ 1è, ʤ. ɯʣʣʽʯʽʚʩʴʢ 

- ʅʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʊɾʂè ʤ. ʆʜʝʩʘ 

- ʅɼɯ ʉʄʉ ɸʛʝʥʪʩʪʚʦ çʋʟʩʪʘʥʜʘʨʪè, ʤ ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʽʢʘ ʋʟʙʝʢʠʩʪʘʥ 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʊʦʤʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʊʦʤʩʴʢ, ʈʦʩʽʡʩʴʢʘ 

ʌʝʜʝʨʘʮʽʷ 

- ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʡʥʘ ʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ, ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ʃʴʚʽʚ 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ 

- ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ, ʤ. ʆʜʝʩʘ 

- ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʤ. ʆʜʝʩʘ 

- ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʆʜʝʩʘ 

- ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʆʜʝʩʘ 

- ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʆʜʝʩʘ 

- ʆʜʝʩʴʢʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʅɸɼʋ ʧʨʠ ʇʨʝʟʠʜʝʥʪʦʚʽ ʋʢʨʘʾʥʠ, 

ʤ. ʆʜʝʩʘ 

- ʆʱʘʜʙʘʥʢ ʈʦʩʽʾ, ʛ. ʍʘʙʘʨʦʚʩʢ, ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ 

- ʇʽʚʜʝʥʥʠʡ ʤʘʢʨʦʨʝʛʽʦʥ ʆɸʆ çʋʂʈʊɽʃɽʂʆʄè, ʤ. ʆʜʝʩʘ 

- ʇʫʙʣʽʯʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ çʍʘʨʢʽʚʩʴʢʠʡ ʪʨʘʢʪʦʨʥʠʡ ʟʘʚʦʜè, ʤ. ʍʘʨʢʽʚ 

- ʊʘʰʢʝʥʪʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʽʢʘ ʋʟʙʝʢʠʩʪʘʥ 

- ʊʆɺ ñɯʥʬʦʨʤʘʮʽʡʥʽ ʩʝʨʚʽʩʥʽ ʪʝʭʥʦʣʦʛʽʾò, ʤ. ʂʠʾʚ 

- ʊʆɺ çʊʫʥʽʢʘè, ʤ. ʍʘʨʢʽʚ 

- ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  ʤ. ʍʝʨʩʦʥ 

- ʏʝʨʥʽʛʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʏʝʨʥʽʛʽʚ 

 

ʆʨʛʘʥʽʟʘʪʦʨʠ ʢʦʥʬʝʨʝʥʮʽʾ: 

- ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ  

- ʄʽʥʽʩʪʝʨʩʪʚʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ  ʽ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ 

- ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʭʠʩʪʫ 

ʩʧʦʞʠʚʘʯʽʚ 

- ʄʽʞʥʘʨʦʜʥʘ ɸʢʘʜʝʤʽʷ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ 

- ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ "ʉʦʶʟ ʩʧʦʞʠʚʘʯʽʚ ʋʢʨʘʾʥʠ" 

- ʄʽʞʥʘʨʦʜʥʘ ɸʢʘʜʝʤʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

- ɯʥʞʝʥʝʨʥʘ ʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ 

- ɸʩʦʮʽʘʮʽʷ "ʋʢʨʽʥʪʝʨʩʪʘʥʜʘʨʪ"  

- ʊʝʭʥʽʯʥʠʡ ʢʦʤʽʪʝʪ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʋʢʨʘʾʥʠ ʊʂ 163 çʗʢʽʩʪʴ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛè  

- ɺɸʊ çʆʜʝʩʘʢʘʙʝʣʴè, ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ   

- ʏʦʨʥʦʤʦʨʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʝʪʨʘ ʄʦʛʠʣʠ, ʤ. ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ   

- ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ   



- ʊʘʣʣʽʥʥʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʊʘʣʣʽʥʥ, ɽʩʪʦʥʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ 

- ʅʘʮʽʦʥʘʣʴʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʊʦʤʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʊʦʤʩʴʢ, ʈʦʩʽʡʩʴʢʘ 
ʌʝʜʝʨʘʮʽʷ 

- ɸʛʝʥʪʩʪʚʦ ʽʟ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʽ ʪʦʨʛʦʚʦʾ ʽʥʩʧʝʢʮʽʾ ʧʨʠ ʋʨʷʜʽ ʈʝʩʧʫʙʣʽʢʠ 
ʊʘʜʞʠʢʠʩʪʘʥ, ʈʝʩʧʫʙʣʽʢʘ ʊʘʜʞʠʢʠʩʪʘʥ 

- ɸʟʝʨʙʘʡʜʞʘʥʩʴʢʘ ʜʝʨʞʘʚʥʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ, ʤ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ 

- ʋʥʽʚʝʨʩʠʪʝʪ ʇʽʚʥʽʯ, ʤ. ɺʘʨʘʞʜʠʥ, ʈʝʩʧʫʙʣʽʢʘ ʍʦʨʚʘʪʽʷ 

- ɹʽʣʦʨʫʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʽʥʩʪʠʪʫʪ ʤʝʪʨʦʣʦʛʽʾ, ʤ. ʄʽʥʩʴʢ, ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ 

 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʽʪʝʪ  

ɻʦʣʦʚʘ: ʂʦʣʦʤʽʻʮʴ ʃʝʦʥʽʜ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʆɼɸʊʈʗ, ʧʝʨʰʠʡ 

ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪ ʄʽʞʥʘʨʦʜʥʦʾ ɸʢʘʜʝʤʽʾ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ, ɿʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʩʬʝʨʠ ʧʦʩʣʫʛ 

ʋʢʨʘʾʥʠ, ʤ. ʆʜʝʩʘ. 

ʏʣʝʥʠ ʢʦʤʽʪʝʪʫ:  
ɺʝʣʠʯʢʦ ʆʣʝʛ ʄʠʢʦʣʘʡʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʥʘʥʦʚʠʤʽʨʶʚʘʥʴ ʪʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʆɼɸʊʈʗ, ʤ. ʆʜʝʩʘ. 

ʂʚʘʩʥʽʢʦʚ ɺʦʣʦʜʠʤʠʨ ʇʘʚʣʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʅɸʋ, ʤ. ʂʠʾʚ.  

ʍʘʢʠʤʦʚ ʆʨʪʘʛʦʣʠ ʐʘʨʠʧʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʅɼɯ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʤʝʪʨʦʣʦʛʽʾ ʽ ʩʝʨʪʠʬʠʢʘʮʽʾ,  ʤ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʽʢʘ ʋʟʙʝʢʽʩʪʘʥ.  

ʅʦʚʽʢʦʚ ɺʦʣʦʜʠʤʠʨ ʄʠʢʦʣʘʡʦʚʠʯ, ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʦʨ, ʜʠʨʝʢʪʦʨ ɺʉʇ "ɯʥʩʪʠʪʫʪ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʬʘʭʽʚʮʽʚ ʚ ʛʘʣʫʟʽ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʯʦʾ ʧʦʣʽʪʠʢʠ" 

ʆɼɸʊʈʗ, ʤ. ʂʠʾʚ.  

ɹʦʨʷʢ ʂʦʩʪʷʥʪʠʥ ʌʝʜʦʨʦʚʠʯ, ʜ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʠʨʝʢʪʦʨ ɺʉʇ "ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʧʨʦʙʣʝʤ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʤʝʪʨʦʣʦʛʽʾ", ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʤʝʪʨʦʣʦʛʽʾ ʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤ. ʆʜʝʩʘ.  

ɻʘʩʘʥʦʚ ʖʩʠʬ ʅʘʜʠʨ ʦʛʣʠ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʚʽʜʜʽʣʫ ʤʝʪʨʦʣʦʛʽʾ 

ɼʝʨʞʘʚʥʦʛʦ ʂʦʤʽʪʝʪʫ ʧʦ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʄʝʪʨʦʣʦʛʽʾ ʽ ʇʘʪʝʥʪʘʤ, ɸʟʝʨʙʘʡʜʞʘʥʩʴʢʘ 

ʈʝʩʧʫʙʣʽʢʘ. 

ɹʘʨʘʥʦʚ ʇʘʚʣʦ ʌʝʜʦʨʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʪʦʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ 

ɯʥʩʪʠʪʫʪʫ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʊʦʤʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ʊʦʤʩʴʢ, ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ. 

ɹʦʞʦ ʉʦʣʜʦ, ʢ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʜʝʢʘʥ ʙʫʜʽʚʝʣʴʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ, ʋʥʽʚʝʨʩʠʪʝʪ ʇʽʚʥʽʯ, ʤ. 

ɺʘʨʘʞʜʠʥ, ʈʝʩʧʫʙʣʽʢʘ ʍʦʨʚʘʪʽʷ 

 

ʆʨʛʢʦʤʽʪʝʪ ʢʦʥʬʝʨʝʥʮʽʾ  

ɻʦʣʦʚʘ: ʂʦʣʦʤʽʻʮʴ ʃʝʦʥʽʜ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʨʝʢʪʦʨ ʆɼɸʊʈʗ, ʧʝʨʰʠʡ 

ʚʽʮʝ-ʧʨʝʟʠʜʝʥʪ ʄʽʞʥʘʨʦʜʥʦʾ ɸʢʘʜʝʤʽʾ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ, ɿʘʩʣʫʞʝʥʠʡ ʧʨʘʮʽʚʥʠʢ ʩʬʝʨʠ ʧʦʩʣʫʛ 

ʋʢʨʘʾʥʠ, ʤ. ʆʜʝʩʘ. 

ɿʘʩʪʫʧʥʠʢʠ ɻʦʣʦʚʠ:  
ɹʨʘʪʯʝʥʢʦ ɻʝʥʥʘʜʽʡ ɼʤʠʪʨʦʚʠʯ, ʜ.ʪ.ʥ., ʩ.ʥ.ʩ., ʧʨʦʨʝʢʪʦʨ ʆɼɸʊʈʗ ʟ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʟʚôʷʟʢʽʚ, ʤ. ʆʜʝʩʘ. 

ɼʷʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʌʝʦʜʦʩʽʡʦʚʠʯ, ʢ.ʪ.ʥ., ʩ.ʥ.ʩ., ʧʨʦʨʝʢʪʦʨ ʆɼɸʊʈʗ ʟ ʥʘʚʯʘʣʴʥʦʾ ʪʘ 

ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ, ʤ. ʆʜʝʩʘ. 

ʏʣʝʥʠ ʦʨʛʢʦʤʽʪʝʪʫ:  
ɺʦʣʢʦʚ ʉʝʨʛʽʡ ʃʝʦʥʽʜʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʤʝʪʨʦʣʦʛʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʆɼɸʊʈʗ, ʤ. ʆʜʝʩʘ.  

ɻʨʘʙʦʚʩʴʢʠʡ ʆʣʝʛ ɺʽʢʪʦʨʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʫ ʷʢʦʩʪʽ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʆɼɸʊʈʗ, ʤ. ʆʜʝʩʘ. 

ɻʦʨʜʽʻʥʢʦ ʊʝʪʷʥʘ ɹʦʛʜʘʥʽʚʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʆɼɸʊʈʗ, ʤ. ʆʜʝʩʘ. 

ʗʥʢʦʚʩʴʢʠʡ ʆʣʝʛ ɻʝʦʨʛʽʡʦʚʠʯ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʦʾ ʪʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʆɼɸʊʈʗ, ʤ. ʆʜʝʩʘ. 

 
ɿʘ ʟʤʽʩʪ ʧʫʙʣʽʢʘʮʽʾ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʘʚʪʦʨ 
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ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʈɽʌʆʈʄʋɺɸʅʅʗ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ɿɸʂʆʅʆɼɸɺʉʊɺɸ 

ɿ ʇʀʊɸʅʔ ʉʊɸʅɼɸʈʊʀɿɸʎɯɰ 
 

ɻʦʨʜʽʻʥʢʦ ʊ. ɹ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʤ. ʆʜʝʩʘ 

 

ɿ ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʨʠʥʢʽʚ, ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʪʦʨʛʦʚʝʣʴʥʠʭ 

ʚʽʜʥʦʩʠʥ, ʨʦʟʰʠʨʝʥʥʷʤ ʽ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʣʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʟʨʦʩʪʘʻ. ʅʘʮʽʦʥʘʣʴʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʷʢʦʩʪʽ ʫ ʩʝʛʤʝʥʪʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʟʘʟʥʘʻ ʨʝʬʦʨʤʫʚʘʥʥʷ ʽ ʩʫʪʪʻʚʠʭ ʟʤʽʥ, ʘ ʾʾ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʝ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʴ ʟʥʘʯʥʠʤ ʧʦʩʠʣʝʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʧʽʚʧʨʘʮʽ. 

ʎʽ ʧʨʦʮʝʩʠ ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʽʟʫʚʘʣʠʩʴ ʧʽʩʣʷ ʚʩʪʫʧʫ ʋʢʨʘʾʥʠ ʜʦ ʉʚʽʪʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʨʛʽʚʣʽ (ʉʆʊ), ʧʽʜʧʠʩʘʥʥʷ ʋʛʦʜʠ ʧʨʦ ʟʦʥʫ ʚʽʣʴʥʦʾ ʪʦʨʛʽʚʣʽ ʤʽʞ 

ʋʢʨʘʾʥʦʶ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ ʉʦʶʟʦʤ (ɭʉ), ʱʦ ʚʠʢʣʠʢʘʥʦ ʧʨʘʛʥʝʥʥʷʤ ʋʢʨʘʾʥʠ 

ʽʥʪʝʛʨʫʚʘʪʠʩʴ ʫ ʻʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ ʽ ʚ ɭʉ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʉ ʽ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʉʆʊ, ʘ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʟʤʽʥ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʘʢʪʠʢʠ ʧʦʢʣʘʜʝʥʝ 

ʚ ʦʩʥʦʚʫ ʨʝʬʦʨʤ ʫ ʩʬʝʨʽ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʇʨʦʛʨʘʤʠ ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʜʦ ɭʉ ʩʧʨʠʯʠʥʠʣʘ ʟʤʽʥʫ ʜʝʨʞʘʚʥʦʾ 

ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʾʾ ʘʜʘʧʪʘʮʽʶ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʧʽʜʭʦʜʽʚ, ʱʦ ʧʦʪʷʛʥʫʣʦ ʟʘ ʩʦʙʦʶ ʧʦʪʨʝʙʫ ʥʘʙʣʠʞʝʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʋʢʨʘʾʥʠ (ʅʉʉ), ʬʦʨʤ ʨʦʙʦʪʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʦʨʛʘʥʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʅʆʉ) ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʢʦʤʽʪʝʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʊʂ) 

ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʡ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʨʘʢʪʠʢʠ [1]. 

ʅʉʉ ʋʢʨʘʾʥʠ ʩʬʦʨʤʫʚʘʣʘʩʴ ʟʘ ʯʘʩʽʚ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ. ʅʘʷʚʥʽ ʧʽʜʭʦʜʠ ʪʘ 

ʧʨʦʮʝʜʫʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʉʉ, ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʩʪʘʥʜʘʨʪʠ ʪʘ ʟʥʘʯʥʠʡ ʤʘʩʠʚ 

ʜʦʩʽ ʯʠʥʥʠʭ ʤʽʞʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ɻʆʉʊ) ʟʘʩʪʘʨʽʣʠ ʪʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʫʯʘʩʥʠʤ ʚʠʢʣʠʢʘʤ. ʇʽʩʣʷ ʧʨʠʡʥʷʪʪʷ ʚ 2014 ʨ. ʥʦʚʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ [2] ʪʘ ʽʥʰʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʷʢʽ ʨʝʛʫʣʶʶʪʴ ʜʽʷʣʴʥʽʩʪʴ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʧʦʪʨʝʙʫʻ ʧʝʨʝʛʣʷʜʫ ʚʽʜʧʦʚʽʜʥʘ ʥʘʮʽʦʥʘʣʴʥʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ, ʷʢʘ ʨʝʛʫʣʶʻ 

ʜʽʷʣʴʥʽʩʪʴ ʩʫʙôʻʢʪʽʚ ʅʉʉ. ɻʦʣʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʘ ʯʠʥʥʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʠʡʥʷʪʪʷ ʥʦʚʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʅʉʉ, ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʩʫʙôʻʢʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʩʪʚʦʨʝʥʥʷ ʅʆʉ, ʧʝʨʽʦʜʠʯʥʠʡ ʧʝʨʝʛʣʷʜ ʥʝʘʢʪʫʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʾʭ ʟʘʤʽʥʫ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽʡ ʮʽʣʽʩʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʷʢʽ ʛʘʣʴʤʫʶʪʴ ʾʾ 

ʨʦʟʚʠʪʦʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ɺʠʤʦʛʠ ʜʦ ʅʉʉ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʨʘʚʠʣʘ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ 

ʢʦʤʧʣʝʢʩʦʤ ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ñʅʘʮʽʦʥʘʣʴʥʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷò [3ï12]. 

ʂʦʤʧʣʝʢʩʦʤ ʩʪʘʥʜʘʨʪʽʚ ʻ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ 

ʜʦ ʧʝʚʥʦʾ ʩʬʝʨʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʟʘʻʤʥʦ ʫʟʛʦʜʞʝʥʽ ʧʦʣʦʞʝʥʥʷ 

ʪʘ/ʯʠ ʚʠʤʦʛʠ ʧʝʨʝʚʘʞʥʦ ʜʦ ʦʜʥʦʛʦ ʦʙôʻʢʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʘʙʦ ʜʦ ʛʨʫʧʠ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʟʘʛʘʣʴʥʦʾ ʤʝʪʠ [13]. ʉʪʨʫʢʪʫʨʘ 

ʨʝʬʦʨʤʦʚʘʥʦʾ ʅʉʉ ʋʢʨʘʾʥʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1 ʽʻʨʘʨʭʽʯʥʘ ʅʉʉ ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʢʣʘʜʦʚʽ ʧʽʜʩʠʩʪʝʤ ʽ 

ʢʦʤʧʦʥʝʥʪʽʚ: ʎʆɺɺ (ʄʽʥʝʢʦʥʦʤʨʦʟʚʠʪʢʫ); ʅʆʉ (ɼʇ ñʋʢʨʅɼʅʎò); ʊʂ; 

ʂʝʨʽʚʥʘ ʨʘʜʘ ʽ ʂʦʤʽʩʽʷ ʟ ʘʧʝʣʷʮʽʡ ʷʢ ʩʫʙôʻʢʪʠ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʡʥʝ, 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʥʦʨʤʘʪʠʚʥʝ ʪʘ ʽʥʰʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢ ʦʙôʻʢʪʠ ʩʠʩʪʝʤʠ. 

ʊʘʙʣʠʮʷ 1 ï ɻʦʣʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʘ ʯʠʥʥʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ɽʣʝʤʝʥʪ ʇʦʧʝʨʝʜʥʽʡ ɿʘʢʦʥ ʅʦʚʠʡ ʯʠʥʥʠʡ ɿʘʢʦʥ 

ʉʫʙôʻʢʪʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

1) ʮʝʥʪʨʘʣʴʥʠʡ ʦʨʛʘʥ 

ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ (ʎʆɺɺ) ʟ 

ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

2) ʨʘʜʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ; 

3) ʊʂ; 

4) ̔ ʥʰʽ ʩʫʙ'ʻʢʪʠ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ (ʩʪʘʪʪʷ 6) 

1) ʎʆɺɺ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ 

ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

2) ʎʆɺɺ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ 

ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

3) ʥʘʮʽʦʥʘʣʴʥʠʡ ʦʨʛʘʥ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ;  

4) ʊʂ; 

5) ʧʽʜʧʨʠʻʤʩʪʚʘ, ʫʩʪʘʥʦʚʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ (ʩʪʘʪʪʷ 8) 

ʅʦʚʽ ʩʫʙôʻʢʪʠ 

ʅʉʉ 

ï ʂʝʨʽʚʥʘ ʨʘʜʘ (ʩʪʘʪʪʷ 13); 

ʂʦʤʽʩʽʷ ʟ ʘʧʝʣʷʮʽʡ (ʩʪʘʪʪʷ 14) 

ɺʠʢʦʥʘʥʥʷ 

ʬʫʥʢʮʽʡ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʦʨʛʘʥʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʎʆɺɺ ʟ ʧʠʪʘʥʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʩʪʘʪʪʷ 7) 

ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʥʝ 

ʧʽʜʣʷʛʘʻ ʧʨʠʚʘʪʠʟʘʮʽʾ, ʫʪʚʦʨʝʥʝ 

ʎʆɺɺ, ʱʦ ʨʝʘʣʽʟʫʻ ʜʝʨʞʘʚʥʫ 

ʧʦʣʽʪʠʢʫ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

(ʩʪʘʪʪʷ 11) 

ʇʦʩʣʫʛʠ ʟ 

ʚʠʢʦʥʘʥʥʷ 

ʨʦʙʽʪ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʟʘ ʢʦʰʪʠ 

ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ 

ɿʘʤʦʚʥʠʢʘʤʠ ʧʦʩʣʫʛ ʻ 

ʎʆɺɺ, ʥʘ ʷʢʽ ʟʘʢʦʥʦʜʘʚ-

ʩʪʚʦʤ ʧʦʢʣʘʜʝʥʦ ʚʽʜʧʦʚʽ-

ʜʘʣʴʥʽʩʪʴ ʟʘ ʪʝʭʥʽʯʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʠʭ 

ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ (ʩʪʘʪʪʷ 

18) 

ɿʘʤʦʚʥʠʢʘʤʠ ʧʦʩʣʫʛ ʻ ʎʆɺɺ, ʘ 

ʻʜʠʥʠʤ ʥʘʜʘʚʘʯʝʤ ʪʘʢʠʭ ʧʦʩʣʫʛ ʻ 

ʅʆʉ (ʩʪʘʪʪʷ 29) 

ʂʽʣʴʢʽʩʪʴ 

ʨʽʚʥʽʚ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʪʨʠ: 

ʥʘʮʽʦʥʘʣʴʥʠʡ (ʟʘʪʚʝʨ-

ʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʅʆʉ); 

ʛʘʣʫʟʝʚʠʡ (ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʎʆɺɺ); 

ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ 

(ʟʘʪʚʝʨʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ) (ʩʪʘʪʪʷ 11) 

ʜʚʘ: 

ʥʘʮʽʦʥʘʣʴʥʠʡ (ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʅʆʉ); 

ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ (ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ) (ʩʪʘʪʪʷ 6) 

ɺʠʢʦʥʘʥʥʷ 

ʬʫʥʢʮʽʡ ʟ ʧʨʠ-

ʡʥʷʪʪʷ, ʩʢʘʩʫ-

ʚʘʥʥʷ ʪʘ ʚʽʜ-

ʥʦʚʣʝʥʥʷ ʜʽʾ 

ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ 

ʟʤʽʥ ʜʦ ʥʠʭ 

ʎʆɺɺ ʟ ʧʠʪʘʥʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʩʪʘʪʪʷ 7) 

ʅʆʉ (ʩʪʘʪʪʷ 11) 
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ɽʣʝʤʝʥʪ ʇʦʧʝʨʝʜʥʽʡ ɿʘʢʦʥ ʅʦʚʠʡ ʯʠʥʥʠʡ ɿʘʢʦʥ 

ɺʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʘʚʠʣ ʽ 

ʧʨʦʮʝʜʫʨ 

ʜʽʷʣʴʥʦʩʪʽ 

ʅʉʉ 

ʎʆɺɺ ʟ ʧʠʪʘʥʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʩʪʘʪʪʷ 7) 

ʅʆʉ (ʩʪʘʪʪʷ 11) 

ʈʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʮʝʜʫʨ 

ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʧʨʠʧʠʥʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʊʂ, 

ʢʦʦʨʜʠʥʘʮʽʷ ʾʭ 

ʜʽʷʣʴʥʦʩʪʽ  

ʎʆɺɺ ʟ ʧʠʪʘʥʴ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʩʪʘʪʪʽ 7, 9) 

ʅʆʉ (ʩʪʘʪʪʷ 11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʨʝʬʦʨʤʦʚʘʥʦʾ ʅʉʉ ʋʢʨʘʾʥʠ 
 

ʇʦʚʥʦʚʘʞʝʥʥʷ ʪʘ ʬʫʥʢʮʽʾ ʩʫʙôʻʢʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʧʦʣʦʞʝʥʥʷʤʠ ʪʘ ʩʪʘʪʫʪʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʮʠʭ ʩʫʙôʻʢʪʽʚ. ʅʆʉ 

ï ʮʝ ʦʨʛʘʥ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʚʠʟʥʘʥʠʡ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʽ ʷʢʠʡ ʤʘʻ ʧʨʘʚʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʯʣʝʥʩʪʚʘ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

(ʄʆʉ) ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʈʆʉ). ʇʽʩʣʷ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʬʫʥʢʮʽʾ ʅʆʉ ʥʝ ʚʠʢʦʥʫʚʘʪʠʤʝ ʎʆɺɺ [14]. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʡ ʽ 

ʧʦʚʥʦʚʘʞʝʥʴ ʚʽʜ ʎʆɺɺ ʧʝʨʝʡʜʝ ʜʦ ʅʆʉ (ʜʠʚ. ʪʘʙʣ. 1). ʉʫʪʪʻʚʠʤ ʻ ʧʦʷʚʘ 

ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʧʽʜʛʦʪʦʚʢʫ ʅʆʉ ʱʦʨʽʯʥʦʛʦ ʟʚʽʪʫ ʧʨʦ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʚʥʝʩʝʥʥʷ 

ʡʦʛʦ ʧʽʩʣʷ ʩʭʚʘʣʝʥʥʷ ʂʝʨʽʚʥʦʶ ʨʘʜʦʶ ʥʘ ʨʦʟʛʣʷʜ ʜʦ ʎʆɺɺ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʪʘ ʦʧʨʠʣʶʜʥʝʥʥʷ ʥʘ 

ʦʬʽʮʽʡʥʦʤʫ ʚʝʙ-ʩʘʡʪʽ ʥʝ ʧʽʟʥʽʰʝ ʧôʷʪʠ ʨʦʙʦʯʠʭ ʜʥʽʚ ʟ ʜʥʷ ʩʭʚʘʣʝʥʥʷ ʮʴʦʛʦ ʟʚʽʪʫ 

ʂʝʨʽʚʥʦʶ ʨʘʜʦʶ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʚʽʜʢʨʠʪʦʩʪʽ, ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʜʦʩʪʫʧʫ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʙʦʪʫ ʅʆʉ. 

ʂʨʽʤ ʅʆʉ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʩʫʙôʻʢʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʊʂ, ʱʦ 

ʂʦʤʽʩʽʷ ʟ ʘʧʝʣʷʮʽʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʦʨʛʘʥ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

(ɼʇ ñʋʢʨʅɼʅʎò) 

ʄʽʥʝʢʦʥʦʤʨʦʟʚʠʪʢʫ 

ʂʝʨʽʚʥʘ ʨʘʜʘ 
 

 
ʊʝʭʥʽʯʥʽ ʢʦʤʽʪʝʪʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ɻʦʣʦʚʥʠʡ ʬʦʥʜ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ; ɯʥʬʦʨʤʘʮʽʡʥʠʡ 

ʮʝʥʪʨ ISONET) 

ʅʘʫʢʦʚʦ- 

ʤʝʪʦʜʠʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʆʨʛʘʥʽʟʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʨʦʙʽʪ 

ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʧʨʠʡʥʷʪʪʷ, 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʪʘ ʩʢʘʩʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʽʚ ʪʦʱʦ) 
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ʫʦʩʦʙʣʶʶʪʴ ʩʦʙʦʶ ʬʦʨʤʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʟʘʽʥʪʝʨʝʩʦʚʘʥʠʭ ʶʨʠʜʠʯʥʠʭ ʪʘ 

ʬʽʟʠʯʥʠʭ ʦʩʽʙ ʟ ʤʝʪʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʤʽʞʥʘʨʦʜʥʦʾ, 

ʨʝʛʽʦʥʘʣʴʥʦʾ, ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ʅʘ ʊʂ ʧʦʢʣʘʜʝʥʽ ʧʦʚʥʦʚʘʞʝʥʥʷ ʟ 

ʨʦʟʨʦʙʣʝʥʥʷ, ʨʦʟʛʣʷʜʫ ʪʘ ʧʦʛʦʜʞʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ, ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʘʭ ʦʨʛʘʥʽʚ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʄʆʉ ʽ ʈʆʉ. ʈʦʙʦʪʠ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʊʂ ʚʠʢʦʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ʈʦʙʦʪʠ ʟ 

ʤʽʞʥʘʨʦʜʥʦʾ ʪʘ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʊʂ ʚʠʢʦʥʫʶʪʴ ʟʛʽʜʥʦ ʟ 

ʧʦʣʦʞʝʥʥʷʤʠ ʜʦʢʫʤʝʥʪʽʚ ʄʆʉ ʽ ʈʆʉ [13ï19]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʦʛʦ ʟʘʢʦʥʫ [2] ʅʆʉ ʙʫʜʝ ʻʜʠʥʠʤ ʟʘʤʦʚʥʠʢʦʤ ʨʦʙʽʪ ʽʟ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʟʘ ʢʦʰʪʠ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ. ʈʘʥʽʰʝ ʢʦʰʪʠ ʟ ʜʝʨʞʘʚʥʦʛʦ 

ʙʶʜʞʝʪʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʦʛʣʠ ʦʪʨʠʤʫʚʘʪʠ ʎʆɺɺ. 

ɺʽʜʤʽʥʘ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʧʦʛʦʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ ʎʆɺɺ, ʘ 

ʪʘʢʦʞ ʧʦʟʙʘʚʣʝʥʥʷ ʎʆɺɺ ʧʦʚʥʦʚʘʞʝʥʴ ʧʨʠʡʤʘʪʠ ʛʘʣʫʟʝʚʽ ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ (ʉʆʋ, ɻʉʊʋ) ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʷʚʠ ʚ ʋʢʨʘʾʥʽ ʣʠʰʝ ʜʚʦʭ ʨʽʚʥʽʚ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ï ʥʘʮʽʦʥʘʣʴʥʦʾ ʪʘ ʥʘ ʨʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʚʽʪʦʚʽʡ 

ʧʨʘʢʪʠʮʽ. 

ɿʘʢʦʥ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʫʙôʻʢʪʽʚ ʅʉʉ: ʂʝʨʽʚʥʦʾ ʨʘʜʠ ʽ ʂʦʤʽʩʽʾ ʟ 

ʘʧʝʣʷʮʽʡ. ʂʝʨʽʚʥʘ ʨʘʜʘ ï ʮʝ ʜʦʨʘʜʯʦ-ʥʘʛʣʷʜʦʚʠʡ ʦʨʛʘʥ ʅʆʉ, ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʥʘ 

ʧʘʨʠʪʝʪʥʠʭ ʟʘʩʘʜʘʭ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, 

ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʛʨʦʤʘʜʩʴʢʠʭ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʣʦʢ. ʂʦʤʽʩʽʷ ʟ ʘʧʝʣʷʮʽʡ ï ʮʝ ʦʨʛʘʥ, ʜʦ ʷʢʦʛʦ ʤʦʞʝ 

ʟʚʝʨʥʫʪʠʩʴ ʙʫʜ-ɹʷʢʘ ʟʘʽʥʪʝʨʝʩʦʚʘʥʘ ʩʪʦʨʦʥʘ ʘʙʦ ʪʝʭʥʽʯʥʠʡ ʢʦʤʽʪʝʪ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʷʢʱʦ ʚʚʘʞʘʻ, ʱʦ ʨʽʰʝʥʥʷʤ, ʜʽʻʶ ʯʠ ʙʝʟʜʽʷʣʴʥʽʩʪʶ ʅʆʉ ʙʫʣʠ 

ʧʦʨʫʰʝʥʽ ʧʨʦʮʝʜʫʨʠ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ [2]. ʇʽʩʣʷ ʧʦʷʚʠ ʥʦʚʠʭ ʩʫʙôʻʢʪʽʚ 

ʅʉʉ, ʟʦʢʨʝʤʘ ʂʝʨʽʚʥʦʾ ʨʘʜʠ, ʯʝʨʝʟ ʥʝʾ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ ʫʯʘʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʅʆʉ ʚʩʽʭ ʟʘʽʥʪʝʨʝʩʦʚʘʥʠʭ ʩʪʦʨʽʥ, ʫ ʪ. ʯ. ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʨʦʙʥʠʢʽʚ, ʩʧʦʞʠʚʘʯʽʚ, 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʫʩʪʘʥʦʚ. 

ʇʽʩʣʷ ʚʩʪʫʧʫ ʜʦ ʉʆʊ ʋʢʨʘʾʥʘ ʚʟʷʣʘ ʥʘ ʩʝʙʝ ʟʦʙʦʚôʷʟʘʥʥʷ ʥʘʜʘʚʘʪʠ 

ʧʨʽʦʨʠʪʝʪ ʚʧʨʦʚʘʜʞʝʥʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢ ʥʘʮʽʦʥʘʣʴʥʠʭ (ʥʘʜ 

ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʪʘ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʽʥʰʠʭ ʢʨʘʾʥ). ʇʨʠ ʮʴʦʤʫ ʜʣʷ 

ʢʨʘʾʥ-ʧʨʝʪʝʥʜʝʥʪʽʚ ʥʘ ʚʩʪʫʧ ʜʦ ɭʉ ʽʩʥʫʻ ʚʠʤʦʛʘ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝ ʤʝʥʰʝ 80 % ʩʪʘʥʜʘʨʪʽʚ, ʯʠʥʥʠʭ ʚ ɭʉ [20, 21]. ʊʦʤʫ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʛʘʨʤʦʥʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʟʦʢʨʝʤʘ ʪʠʤʠ, ʜʦʪʨʠʤʘʥʥʷ 

ʚʠʤʦʛ ʷʢʠʭ, ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʜʦʢʘʟ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ɼʠʨʝʢʪʠʚ ñʅʦʚʦʛʦ 

ʧʽʜʭʦʜʫò. ɰʭʥʽ ʚʠʤʦʛʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʰʠʨʶʶʪʴʩʷ ʥʘ ʧʨʦʜʫʢʮʽʶ, ʱʦ ʧʽʜʧʘʜʘʻ 

ʧʽʜ ʜʽʶ ʋʛʦʜʠ ʧʨʦ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʧʨʠʡʥʷʪʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

(ɸʉɸɸ) [14]. 

ʅʉʉ ʷʢ ʩʠʩʪʝʤʘ ʽʩʥʫʻ ʚ ʜʝʷʢʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʚʟʘʻʤʦʜʽʻ ʟ 

ʮʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʩʽʭ ʡʦʛʦ 

ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ. ʅʘ ʝʪʘʧʽ ʤʦʜʝʣʶʚʘʥʥʷ ʅʉʉ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʙʽʨ ʽ ʘʥʘʣʽʟ 

ʘʧʨʽʦʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʨʦʟʙʠʚʢʦʶ ʥʘ ʧʝʚʥʽ ʩʪʘʜʽʾ ʘʥʘʣʽʟʫ [22, 23]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʦʙôʻʢʪʠ ʜʽʷʣʴʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ: 

1) ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʫ ʩʬʝʨʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 
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2) ʦʩʥʦʚʦʧʦʣʦʞʥʽ ʩʪʘʥʜʘʨʪʠ ʅʉʉ; 

3) ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʽ ʩʪʘʥʜʘʨʪʠ ʧʽʜʧʨʠʻʤʩʪʚ; 

4) ʦʙôʻʢʪʠ ʽ ʩʫʙôʻʢʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

5) ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʟ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʅʆʉ ʤʦʞʣʠʚʘ ʟʘ ʢʽʣʴʢʦʤʘ ʤʦʜʝʣʷʤʠ: 

ʤʦʜʝʣʴ ɸ ï ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

ʤʦʜʝʣʴ ɺ ï ʨʦʙʦʪʠ ʚʝʜʫʪʴʩʷ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʣʠʰʝ ʟʘ ʦʢʨʝʤʠʤʠ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ; 

ʤʦʜʝʣʴ ʉ ï ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʣʠʰʝ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʽ ʩʪʘʥʜʘʨʪʠ 

ʧʽʜʧʨʠʻʤʩʪʚ; 

ʤʦʜʝʣʴ D ï ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ, ʘ ʥʘʷʚʥʽ ʦʨʛʘʥʠ 

ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʤʽʞʥʘʨʦʜʥʠʤ ʯʠ 

ʨʝʛʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ [22, 24]. 

ʈʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʫ ʢʨʘʾʥʽ ʦʜʥʽʻʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʨʦʙʽʪ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʦʟʥʘʢʠ ʪʘ ʛʨʘʜʘʮʽʾ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʆʉ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 2 ï ʄʦʜʝʣʽ ʅʆʉ ʟʘ ʪʠʧʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʄʦ-

ʜʝʣʴ 
ʂʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʽ 

ʅʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ 

1 2 3 4 5 

A ʋʯʘʩʪʴ ʷʢ ʘʢʪʠʚʥʠʭ ʧʦʩʪʽʡʥʠʭ ʯʣʝʥʽʚ ʫ ʄʆʉ ʽ 

ʈʆʉ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʘ ʟʘʢʦʥʦʜʘʚʯʘ ʪʘ 

ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ ʟ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʦʨʜʠʥʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ 

ʩʫʙôʻʢʪʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ (ʷʢ 

ʧʨʘʚʠʣʦ ʊʂ), ʟʘʧʨʦʚʘʜʞʝʥʘ ʜʽʻʚʘ ʩʠʩʪʝʤʘ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ-ʩʪʘʥʜʘʨʪʠʟʘʪʦʨʽʚ 

ɺ ɺ ɺ ɺ ɺ 

B ʋʯʘʩʪʴ ʷʢ ʧʦʩʪʽʡʥʠʭ ʯʠ ʘʩʦʮʽʡʦʚʘʥʠʭ ʯʣʝʥʽʚ ʫ 

ʦʢʨʝʤʠʭ ʄʆʉ ʽ ʈʆʉ, ʨʦʟʚʠʥʫʪʘ ʟʘʢʦʥʦʜʘʚʯʘ ʽ 

ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʠ ʟ ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʦʨʜʠʥʘʮʽʷ ʩʫʙôʻʢʪʽʚ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ (ʷʢ ʧʨʘʚʠʣʦ ʊʂ), 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʩʧʝʮʽʘʣʽʩʪʽʚ-

ʩʪʘʥʜʘʨʪʠʟʘʪʦʨʽʚ 

ʉ ɺ ʉ ʉ ʉ 

C ʋʯʘʩʪʴ ʣʠʰʝ ʫ ʦʢʨʝʤʠʭ ʄʆʉ ʽ ʈʆʉ ʷʢ ʘʩʦʮʽʡʦ-

ʚʘʥʦʛʦ ʯʣʝʥʘ, ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʧʨʠʡʤʘʶ-

ʪʴʩʷ ʣʠʰʝ ʟʘ ʦʢʨʝʤʠʤʠ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ, 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʩʧʝʮʽʘʣʽʩʪʽʚ-ʩʪʘʥʜʘʨʪʠʟʘʪʦʨʽʚ 

ʣʠʰʝ ʫ ʦʢʨʝʤʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ, ʨʦʟʨʦʙʣʷ-

ʶʪʴʩʷ ʣʠʰʝ ʦʢʨʝʤʽ ʅɼ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ 

ʩʪʘʥʜʘʨʪʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʣʘʙʢʘ ʢʦʦʨʜʠʥʘʮʽʷ 

ʩʫʙôʻʢʪʽʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ 

ʉ ʉ ʅ ʅ ʉ 
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D ɺʽʜʩʫʪʥʷ ʫʯʘʩʪʴ ʫ ʄʆʉ ʽ ʈʆʉ, ʥʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠ ʚʟʘʛʘʣʽ, ʥʘʷʚʥʽ ʚ ʢʨʘʾʥʽ ʦʨʛʘʥʠ ʥʘʜʘʶʪʴ 

ʣʠʰʝ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʤʽʞʥʘʨʦʜʥʠʤ ʯʠ ʨʝʛʽʦʥʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, 

ʚʽʜʩʫʪʥʽ ʊʂ ʘʙʦ ʽʥʰʽ ʩʫʙôʻʢʪʠ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ 

ʅ ʉ ʅ ʅ ʉ 

ɺ ï ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ; ʉ ï ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ; ʅ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʅʆʉ ʭʦʯʘ ʡ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʘʥ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ ʽ 

ʩʫʙôʻʢʪʽʚ ʅʉʉ, ʦʜʥʘʢ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʽʟʘʮʽʾ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʅʆʉ, ʦʧʠʩʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʤʦʜʝʣʽ. ʋʟʘʛʘʣʴʥʝʥʽ ʦʩʥʦʚʥʽ ʛʨʘʜʘʮʽʾ ʽ ʦʟʥʘʢʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʅʆʉ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 3. 
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ʄʦ-

ʜʝʣʴ 

ʉʪʫʧʽʥʴ 

ʫʯʘʩʪʽ ʫ 

ʨʦʙʦʪʽ ʄʆʉ 

ʽ ʈʆʉ 

ʈʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ʈʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ 

ʥʦʨʤʘʪʠʚ-

ʥʦʾ ʙʘʟʠ 

ʈʽʚʝʥʴ 

ʢʦʦʨʜʠʥʘʮʽʾ 

ʩʫʙôʻʢʪʽʚ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ 

ʈʽʚʝʥʴ 

ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤʠ 

ʧʝʨʝʧʽʜʛʦ-

ʪʦʚʢʠ 

ʩʧʝʮʽʘʣʽʩʪʽʚ 

ɸ ʇʦʚʥʦʧʨʘʚʥʝ 

ʘʢʪʠʚʥʝ 

ʯʣʝʥʩʪʚʦ ʚ 

ʄʆʉ ʽ ʈʆʉ 

ɺʠʩʦʢʠʡ ʟʘ 

ʚʩʽʤʘ ʥʘʧʨʷʤ-

ʢʘʤʠ ʪʘ ʛʘʣʫ-

ʟʷʤʠ ʝʢʦʥʦʤʽʢʠ 

ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ, ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʢʦʦʨ-

ʜʠʥʘʮʽʷ ʪʘ 

ʘʥʘʣʽʟ 

ʜʽʷʣʴʥʦʩʪʽ ʊʂ 

ɺʠʩʦʢʠʡ, 

ʜʽʻʚʠʡ ʫ ʚʩʽʭ 

ʛʘʣʫʟʷʭ 

ʝʢʦʥʦʤʽʢʠ 

ɺ ʇʦʚʥʦʧʨʘʚʥʝ 

ʯʠ 

ʘʩʦʮʽʡʦʚʘʥʝ 

ʯʣʝʥʩʪʚʦ ʚ 

ʦʢʨʝʤʠʭ 

ʄʆʉ ʽ ʈʆʉ 

ʉʝʨʝʜʥʽʡ ʟʘ 

ʚʩʽʤʘ ʥʘʧʨʷʤ-

ʢʘʤʠ ʪʘ ʚ 

ʦʢʨʝʤʠʭ ʛʘʣʫ-

ʟʷʭ ʝʢʦʥʦʤʽʢʠ 

ɺʠʩʦʢʠʡ ɺʠʩʦʢʠʡ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʦʦʨʜʠʥʘʮʽʷ ʊʂ 

ɺʠʩʦʢʠʡ 

ʉ ɸʩʦʮʽʡʦʚʘʥʝ 

(ʘʬʽʣʽʡʦʚʘʥʝ

) ʯʣʝʥʩʪʚʦ ʚ 

ʦʢʨʝʤʠʭ 

ʄʆʉ ʽ ʈʆʉ 

ʉʝʨʝʜʥʽʡ ʥʝ ʟʘ 

ʚʩʽʤʘ ʥʘʧʨʷʤ-

ʢʘʤʠ ʪʘ ʚ 

ʦʢʨʝʤʠʭ ʛʘʣʫ-

ʟʷʭ ʝʢʦʥʦʤʽʢʠ 

ʉʝʨʝʜʥʽʡ 

ʘʙʦ 

ʥʠʟʴʢʠʡ 

ʅʠʟʴʢʠʡ ʉʝʨʝʜʥʽʡ, ʟʘ 

ʦʢʨʝʤʠʤʠ 

ʛʘʣʫʟʷʤʠ 

ʝʢʦʥʦʤʽʢʠ  

D ɺʽʜʩʫʪʥʷ 

ʫʯʘʩʪʴ ʫ 

ʨʦʙʦʪʽ ʄʆʉ 

ʽ ʈʆʉ 

ʅʠʟʴʢʠʡ ʅʠʟʴʢʠʡ ɺʽʜʩʫʪʥʽ ʊʂ ʘʙʦ 

ʽʥʰʽ ʩʫʙôʻʢʪʠ, 

ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʻʶ 

ʅʠʟʴʢʠʡ 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʛʨʘʜʘʮʽʾ ʤʦʜʝʣʝʡ ʅʆʉ ʜʦʚʦʣʽ ʫʤʦʚʥʽ ʪʘ ʥʝ 

ʧʨʝʪʝʥʜʫʶʪʴ ʥʘ ʚʠʯʝʨʧʥʽʩʪʴ ʟ ʫʩʽʭ ʧʠʪʘʥʴ ʜʽʷʣʴʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. 

ɸʥʘʣʽʟʫʶʯʠ ʅʉʉ ʋʢʨʘʾʥʠ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʢʨʘʾʥʽ ʧʨʦʚʘʜʠʪʴʩʷ 

ʜʽʷʣʴʥʽʩʪʴ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʟʘ ʚʩʽʤʘ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʽ 

ʧʨʘʢʪʠʯʥʦ ʟʘ ʫʩʽʤʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ. ʅʆʉ ʋʢʨʘʾʥʠ ʙʝʨʝ ʫʯʘʩʪʴ ʷʢ ʧʦʩʪʽʡʥʠʡ 

ʯʠ ʘʩʦʮʽʡʦʚʘʥʠʡ ʯʣʝʥ ʫ ʨʦʙʦʪʽ ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʄʆʉ ʽ ʈʆʉ, ʘ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʨʽʚʥʽ ʥʘʷʚʥʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʟʘʢʦʥʦʜʘʚʯʦʾ ʪʘ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʟ 

ʧʠʪʘʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʘʜʘʧʪʦʚʘʥʦʾ ʜʦ ʚʠʤʦʛ ʻʚʨʦʧʝʡʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ. 
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ʅʆʉ ʟʜʽʡʩʥʶʻ ʢʦʦʨʜʠʥʘʮʽʶ ʜʽʷʣʴʥʦʩʪʽ ʊʂ ʪʘ ʧʨʦʚʦʜʠʪʴ ʧʝʨʽʦʜʠʯʥʫ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʫ ʩʧʝʮʽʘʣʽʩʪʽʚ-ʩʪʘʥʜʘʨʪʠʟʘʪʦʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʦʚʘʥʦʾ ʅʉʉ 

ʋʢʨʘʾʥʠ, ʥʘʷʚʥʠʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʫʙôʻʢʪʽʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʦʨʛʘʥʽʟʘʮʽʶ ʾʭʥʴʦʾ 

ʨʦʙʦʪʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʅʆʉ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʴʦʤʫ 

ʨʽʚʥʶ ʨʦʟʚʠʪʢʫ ï ʤʦʜʝʣʽ ɺ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʛʨʘʜʘʮʽʡ ʪʘ ʦʟʥʘʢ 

ʤʦʜʝʣʝʡ ʅʆʉ. 
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ʈɽɿʋʃʔʊɸʊʀɺʅɯʉʊʔ ɼɯʗʃʔʅʆʉʊɯ ʊʂ 136 çʂʈɯʇʀʃʔʅɯ ɺʀʈʆɹʀè ɺ 

ʉɺɯʊɯ ɭɺʈʆɯʅʊɽɻʈɸʎɯʁʅʀʍ ʇʈɸɻʅɽʅʔ ʋʂʈɸɰʅʀ 
 

ɼʦʣʞʘʥʩʴʢʠʡ ɸ.ʄ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ɭʨʤʘʢʦʚʘ ʆ.ʉ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʡʥʘ ʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ, 

ʤ. ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ 

 

ʊʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ 

ʚ ʋʢʨʘʾʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤ, ʘʣʝ ʥʝ ʜʫʞʝ ʽʥʪʝʥʩʠʚʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ. 

ʇʝʨʝʭʽʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʜʦ ʚʩʝ ʙʽʣʴʰ ʪʽʩʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʝʢʦʥʦʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʨʠʥʢʘʤʠ ʚʽʜʽʛʨʘʻ ʪʫʪ ʽʩʪʦʪʥʫ ʨʦʣʴ. ɺʽʜʧʦʚʽʜʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʢʘʟʘʥʠʭ ʦʙôʻʢʪʽʚ. 

ʅʦʚʽ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ɼʉʊʋ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʧʦʜʘʣʴʰʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʚʠʤʦʛ ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ 

ʤʽʞʥʘʨʦʜʥʠʤʠ (ISO) ʽ ʨʝʛʽʦʥʘʣʴʥʠʤʠ (EN) ʩʪʘʥʜʘʨʪʘʤʠ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ɼʉʊʋ ISO, ɼʉʊʋ EN ʪʦʱʦ). 

ʇʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʨʦʟʨʦʙʮʽ ʩʪʘʥʜʘʨʪʽʚ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʽʯʥʽ ʢʦʤʽʪʝʪʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ (ʊʂ) ʷʢ ʩʫʙ'ʻʢʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʩʚʦʾʭ ʛʘʣʫʟʷʭ ʽ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʨʦʙʦʪʽ [1] ʨʦʟʛʣʷʥʫʪʦ ʜʽʷʣʴʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʪʝʭʥʽʯʥʠʭ ʢʦʤʽʪʝʪʽʚ 

ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʪʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʆʜʥʘʢ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ 

ʘʥʘʣʽʟʽ ʥʝ ʙʫʣʘ ʚʨʘʭʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ ʊʂ 136 çʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠè, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ (ʅɼ) ʤʝʪʠʟʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʷʢ ʯʘʩʪʠʥʫ 

ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʛʘʣʫʟʽ. ʉʫʪʪʻʚʠʤ ʪʫʪ ʻ ʪʝ, ʱʦ ʤʝʪʠʟʠ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʞʠʚʘʥʥʷ ʢʽʥʮʝʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ, ʟʘ ʥʦʤʝʥʢʣʘʪʫʨʦʶ 

ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʚʠʨʦʙʽʚ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ 

ʟʘʟʥʘʯʝʥʦʾ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136 çʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠè ʟ ʦʛʣʷʜʫ ʥʘ ʟʘʛʘʣʴʥʝ 

ʩʪʘʥʦʚʠʱʝ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʅɼ  ʜʦ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʘʟʠ ʩʪʘʥʜʘʨʪʽʚ ʫ ʚʢʘʟʘʥʽʡ ʩʬʝʨʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1, ʜʣʷ ʷʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʜʠ ʋʂʅɼ [2] (ICS ï ʟʛʽʜʥʦ ʤʽʞʥʘʨʦʜʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ) 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 
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ʈʠʩʫʥʦʢ 1 ï ɸʥʘʣʽʟ ʧʨʠʡʥʷʪʪʷ ʚ ʋʢʨʘʾʥʽ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ ʷʢʦʩʪʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʟʛʽʜʥʦ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136 çʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠè 
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ʊʘʙʣʠʮʷ 1 ï ʂʦʜʠ ʋʂʅɼ  ʟʘ ʩʬʝʨʦʶ ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136 çʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠè 

ʂʦʜ ʋʂʅɼ ʅʘʟʚʘ ʢʣʘʩʠʬʽʢʘʪʦʨʘ 

21.040.01 ɻʚʠʥʪʦʚʽ ʥʘʨʽʟʽ ʚ ʮʽʣʦʤʫ 

21.040.10 ʄʝʪʨʠʯʥʽ ʥʘʨʽʟʽ 

21.040.20 ɼʶʡʤʦʚʽ ʥʘʨʽʟʽ 

21.040.30 ʉʧʝʮʽʘʣʴʥʽ ʥʘʨʽʟʽ 

21.060.01 ʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠ ʚ ʮʽʣʦʤʫ 

21.060.10 ɹʦʣʪʠ, ʛʚʠʥʪʠ, ʰʧʠʣʴʢʠ 

21.060.20 ɻʘʡʢʠ 

21.060.30 ʐʘʡʙʠ, ʩʪʦʧʦʨʥʽ ʝʣʝʤʝʥʪʠ 

21.060.40 ɿʘʢʣʝʧʢʠ 

21.060.50 ʐʪʠʬʪʠ, ʮʚʷʭʠ 

25.220.40 ʄʝʪʘʣʝʚʽ ʧʦʢʨʠʪʪʷ 

77.140.25 ʇʨʫʞʠʥʥʽ ʩʪʘʣ ̔

77.140.65 ʉʪʘʣʝʚʠʡ ʜʨʽʪ, ʜʨʦʪʦʚʽ ʢʘʥʘʪʠ ʽ ʣʘʥʢʦʚʽ ʣʘʥʮʶʛʠ 

 

ɸʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʟ 221 ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʟʘ ʩʬʝʨʦʶ ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136 ʙʽʣʷ 50% ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʥʦʨʤʘʪʠʚʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʙʦʣʪʽʚ, ʛʚʠʥʪʽʚ, ʰʧʠʣʴʦʢ (ʢʦʜ 21.060.10) 

ʪʘ ʛʘʡʦʢ (ʢʦʜ 21.06.20). ʋʩʴʦʛʦ ʟ ʚʢʘʟʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʚ ʷʢʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʚ 

ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʦ 103 ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘ, ʚʢʣʶʯʘʶʯʠ 73 (ʙʽʣʷ 70%) ʟʘ 

ʢʦʜʘʤʠ 21.060.10 ʪʘ 21.060.20. 

ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʊʂ 136 ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʤʝʪʘʣʫʨʛʽʾ [1]. 

ʎʽʢʘʚʠʤ ʫ ʮʴʦʤʫ ʟʚôʷʟʢʫ ʩʪʘʻ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʦ ʨʦʢʘʭ ʧʨʠʡʥʷʪʪʷ ʚ ʋʢʨʘʾʥʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136, ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʟ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʅɼ (ʨʠʩʫʥʦʢ 2). 
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ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʽʢʘ ʧʨʠʡʥʷʪʪʷ ʚ ʋʢʨʘʾʥʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ 

ʜʽʷʣʴʥʦʩʪʽ ʊʂ 136, ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʅɼ 
 

ʎʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʘʢʩʠʤʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʨʠʡʥʷʪʪʽ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʷʢʦʩʪʽ ʥʘʮʽʦʥʘʣʴʥʠʭ ʫ ʧʝʨʽʦʜ ʟ 2005 ʨ. ʧʦ 2009 ʨ. ʎʝ 

ʩʧʽʚʧʘʜʘʻ ʟ ʧʝʨʽʦʜʦʤ ʧʽʜʧʠʩʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʷʜʫ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 

ʋʢʨʘʾʥʠ ʱʦʜʦ ʚʩʪʫʧʫ ʜʦ ʉʆʊ ʪʘ ʻʚʨʦʧʝʡʩʴʢʦʾ ʽʥʪʝʛʨʘʮʽʾ: 

ï ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ çʇʨʦ ʟʘʭʦʜʠ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʫ ʩʬʝʨʽ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

22 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʯʦʾ ʧʦʣʽʪʠʢʠè ʚʽʜ 13 ʣʠʧʥʷ 2005 ʨʦʢʫ, 

ˉ 1105/2005; 

ï ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʘʜʘʧʪʘʮʽʾ ʟʘʢʦʥʦʜʘʚʩʪʚʘ 

ʋʢʨʘʾʥʠ ʜʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫè ʚʽʜ 15 ʞʦʚʪʥʷ 2004 ʨ., ˉ 

1365; 

ï ʇʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɼʝʨʞʘʚʥʦʾ ʧʨʦʛʨʘʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʥʘ 2006ï2010 ʨʦʢʠè ʚʽʜ 1 ʙʝʨʝʟʥʷ 2006 ʨ., ˉ 229; 

ï ʅʘʢʘʟ ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʨʦʛʨʘʤʠ 

ʧʝʨʝʛʣʷʜʫ ʯʠʥʥʠʭ ʚ ʋʢʨʘʾʥʽ ʤʽʞʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ (ɻʆʉʊ), ʨʦʟʨʦʙʣʝʥʠʭ ʜʦ 

1992 ʨʦʢʫ, ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʋʛʦʜʠ ʧʨʦ ʪʝʭʥʽʯʥʽ ʙʘʨôʻʨʠ ʫ 

ʪʦʨʛʽʚʣʽ ʉʚʽʪʦʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʦʨʛʽʚʣʽè ʚʽʜ 13.03.2006 ʨ., ˉ 77; 

ï ɹʽʣʘ ʢʥʠʛʘ ʪʘ ɿʝʣʝʥʘ ʢʥʠʛʘ (ʱʦʜʦ ʧʦʣʽʪʠʢʠ ʘʜʘʧʪʘʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʛʘʣʫʟʽ ʥʦʨʤ ʽ ʩʪʘʥʜʘʨʪʽʚ) [3, 4] ʪʦʱʦ. 

ʇʽʩʣʷ ʚʢʘʟʘʥʦʛʦ ʧʝʨʽʦʜʫ ʜʝʨʞʘʚʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦʙʽʪ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʣʠʰʝ ʜʣʷ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ ʜʽʶ 

ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʪʘ ʜʠʨʝʢʪʠʚ ɭʉ, ʱʦ ʟʚʝʣʦ ʥʘʥʽʚʝʮʴ ʧʦʜʘʣʴʰʫ 

ʛʘʨʤʦʥʽʟʘʮʽʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʥʘ ʢʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠ. ʎʝ ʩʪʨʠʤʫʻ ʪʘ 

ʙʫʜʝ ʩʪʨʠʤʫʚʘʪʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʚʢʘʟʘʥʠʭ ʚʠʜʽʚ 

ʧʨʦʜʫʢʮʽʾ, ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʛʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, ï 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʠʥʢʘʭ.  

ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ, ʷʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ ʨʦʙʦʪʠ [1], ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʽʥʰʠʭ ʊʂ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʪʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʛʘʣʫʟʝʡ. 

ɼʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʩʠʪʫʘʮʽʾ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʤ ʫʷʚʣʷʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʢʠ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʅɼ, ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʨʘʭʫʥʦʢ ʮʽʣʴʦʚʦʛʦ ʚʠʜʽʣʝʥʥʷ ʢʦʰʪʽʚ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘ/ʘʙʦ 

ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ. 

ɺʠʩʥʦʚʢʠ. 

1. ʇʦʢʘʟʘʥʘ ʚʠʧʝʨʝʜʞʘʶʯʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʢʦʤʽʪʝʪʫ 
ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʊʂ 136 çʂʨʽʧʠʣʴʥʽ ʚʠʨʦʙʠè ʫ ʟʘʛʘʣʴʥʽʡ ʧʨʘʢʪʠʮʽ ʛʘʨʤʦʥʽʟʘʮʽʾ 

ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʫ ʛʽʨʥʠʯʦ-

ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

2. ʇʽʜʪʚʝʨʜʞʝʥʘ ʥʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʪʘ 

ʥʝʜʝʨʞʘʚʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʢʠ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
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ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʯʦʾ ʧʦʣʽʪʠʢʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ ʚʠʤʦʛ. ï ʂ.: 

ɼʝʨʞʩʧʦʞʠʚʩʪʘʥʜʘʨʪ 2006. ï 80 ʩ. 

4. ɹʽʣʘ ʢʥʠʛʘ. ʇʨʦ ʧʦʣʽʪʠʢʫ ʘʜʘʧʪʘʮʽʾ ʚʽʪʯʠʟʥʷʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʛʘʣʫʟʽ ʥʦʨʤ 
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ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

23 

ʄʆʅɯʊʆʈɯʅɻ ʇɸʈɸʄɽʊʈɯɺ ʗʂʆʉʊɯ ʇʆʉʃʋɻ ɹɽɿɼʈʆʊʆɺʆɻʆ 

ɿɺ'ʗɿʂʋ 
 

ʂʨʠʞʘʥʦʚʩʴʢʘ ɻ.ʆ., ʢ.ʪ.ʥ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʩʘ 

 

ʅʠʥʽ ʩʪʘʻ ʜʝʜʘʣʽ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ 20-ʛʦ ʩʪʦʣʽʪʪʷ 

ʚʚʽʡʜʫʪʴ ʚ ʽʩʪʦʨʽʶ ʷʢ ʧʝʨʝʣʦʤʥʠʡ ʨʫʙʽʞ ʫ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ɻʣʠʙʦʢʽ 

ʟʤʽʥʠ ʦʭʦʧʠʣʠ ʚʩʽ ʦʩʥʦʚʥʽ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʝʨʞʘʚʠ, ʘ ʪʘʢʦʞ 

ʥʝ ʧʨʦʤʘʡʥʫʣʠ ʚʦʥʠ ʩʬʝʨʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ.  

ɼʽ̫ʣʴʥʽʩʪʴ ʣʶʜʝʡ ʚ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʘʭ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ 

ʥʝʦʜʤʽʥʥʠʤ ʟʘʣʫʯʝʥʥʷʤ ʟʘʩʦʙʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʨʦʟʚʠʥʝʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʆʜʥʠʤ ʟ ʚʠʜʽʚ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡ ʻ ʽʥʪʝʨʥʝʪ. ʂʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ 

ʧʨʘʛʥʫʪʴ ʟʘʢʨʽʧʠʪʠʩʴ ʫ ʛʘʣʫʟʽ ʥʘʜʘʚʘʥʥʷ ʽʥʪʝʨʥʝʪ ʧʦʩʣʫʛ ʟʨʦʩʪʘʻ, ʪʦʤʫ ʱʦ 

ʛʘʣʫʟʴ ʧʨʠʚʘʙʣʶʻ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʠʙʫʪʢʫ, ʩʪʽʡʢʠʤ ʧʦʧʠʪʦʤ ʥʘ ʧʦʩʣʫʛʠ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʥʝʱʦʜʘʚʥʦ ʧʨʠʡʰʣʠ ʚ ʛʘʣʫʟʴ ʧʨʦʧʦʥʫʶʪʴ ʧʦʩʣʫʛʠ ʧʦ ʙʽʣʴʰ 

ʥʠʟʴʢʠʤ ʮʽʥʘʤ ʪʘ ʥʠʟʴʢʦʶ ʷʢʽʩʪʶ. ʐʚʠʜʢʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ ï 

ʮʝ ʥʦʚʠʡ ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʽ ʩʚʦʙʦʜʠ ʩʧʽʣʢʫʚʘʥʥʷ, ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʩʚʦʻ ʞʠʪʪʷ, ʧʽʢʣʫʚʘʪʠʩʷ ʧʨʦ ʙʣʠʟʴʢʠʭ ʽ ʧʨʦ ʪʝ, ʱʦ  ̒ʜʣʷ ʥʘʩ ʚʘʞʣʠʚʠʤ. ʊʝʤʧʠ 

ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ ʽ ʪʽ ʚʠʤʦʛʠ, ʷʢʽ ʚʦʥʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʥʘʤʠ, ʨʦʙʣʷʪʴ ʤʦʙʽʣʴʥʠʡ 

ʟʚôʷʟʦʢ ʥʘʰʠʤ ʥʘʜʽʡʥʠʤ ʽ ʥʝʦʙʭʽʜʥʠʤ ʧʘʨʪʥʝʨʦʤ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻ ʥʘʩ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʜʥʷ. 

ɺ ʫʤʦʚʘʭ ʞʦʨʩʪʦʢʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʡ ʰʚʠʜʢʦ ʤʽʥʣʠʚʦʾ ʩʠʪʫʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚʠʥʥʽ ʥʝ ʪʽʣʴʢʠ ʟʦʩʝʨʝʜʞʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʩʪʘʥʽ 

ʩʧʨʘʚ, ʘʣʝ ʡ ʨʦʟʨʦʙʣʷʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʩʪʨʘʪʝʛʽʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʧʦʥʦʚʘʥʠʭ ʪʦʚʘʨʽʚ ʯʠ ʧʦʩʣʫʛ, ʱʦ ʜʦʟʚʦʣʷʣʘ ʙ ʾʤ ʚʩʪʠʛʘʪʠ ʟʘ ʟʤʽʥʘʤʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʅʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʻ 

ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʟʚôʷʟʢʫ.  

ʇʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʧʦʩʣʫʛʠ ʟʚ'ʷʟʢʫ ʟ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʦʮʽʥʶʶʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ  ɿʘʢʦʥʽʚ ʋʢʨʘʾʥʠ çʇʨʦ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾè, çʇʨʦ ʟʘʭʠʩʪ ʧʨʘʚ 

ʩʧʦʞʠʚʘʯʽʚè, ʇʦʣʦʞʝʥʥʷ ʧʨʦ ɸʜʤʽʥʽʩʪʨʘʮʽʶ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʟʚôʷʟʢʫ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ ʚʽʜ 30 ʯʝʨʚʥʷ 2011 ʨʦʢʫ ˉ 717, ʅʘʢʘʟʫ  çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʽʟ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ ʪʘ ʾʭ ʨʽʚʥʽʚè 

ʇʝʨʝʚʽʨʢʘ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʟʘʪʚʝʨʜʞʝʥʠʤʠ 

ʧʨʦʛʨʘʤʦʶ ʽ ʤʝʪʦʜʠʢʘʤʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ 

ʧʝʨʝʚʽʨʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʫ 

ʤʝʨʝʞʽ ʦʧʝʨʘʪʦʨʘ ʟʚ'ʷʟʢʫ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʽʤ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʤ ʢʦʤʧʣʝʢʩʦʤ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. 

ɺʠʤʽʨʶʚʘʣʴʥʽ ʟʦʥʜʠ (ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ), ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʘʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʚʠʤʦʛʘʤ: 

¶ ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʪʝʩʪʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ 

ʥʘʩʪʫʧʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

-  ʚʠʤʦʛʠ ʜʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʦʚʦʛʦ ʬʘʡʣʫ;  

-  ʨʦʟʤʽʨ ʪʝʩʪʦʚʠʭ ʧʘʢʝʪʽʚ - 1518 ʙʘʡʪ; 
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-  ʧʝʨʽʦʜ ʤʽʞ ʧʝʨʝʜʘʯʝʶ ʜʚʦʭ ʪʝʩʪʦʚʠʭ ʧʘʢʝʪʽʚ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʬʽʢʩʦʚʘʥʠʤ; 

-  ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ IP ʧʘʢʝʪʽʚ - 100000. 

¶ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʝʨʝʜʘʯʫ ʪʝʩʪʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢ ʚ ʧʨʷʤʦʤʫ 

ʥʘʧʨʘʚʣʝʥʥʽ, ʪʘʢ  ̔ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʨʛʘʥʽʟʘʮʽʾ ʰʣʝʡʬʫ; 

¶ ʧʨʦʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ çʧʽʜʤʽʰʫʚʘʥʥʷè 

ʪʝʩʪʦʚʦʛʦ ʪʨʘʬʽʢʫ ʚ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ; 

¶ ʧʽʜʢʣʶʯʘʪʠʩʷ ʚ ʨʦʟʨʠʚ ʟ'ʻʜʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʜʥʦʟʥʘʯʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʟʦʥʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʘʥʘʣʫ ʥʘ ʦʩʥʦʚʽ ʪʨʘʬʽʢʫ 

ʢʦʨʠʩʪʫʚʘʯʽʚ; 

¶ ʟʙʝʨʝʛʪʠ ʩʪʘʪʠʩʪʠʢʫ ʚʠʤʽʨʶʚʘʥʴ ʚ ʥʝʟʘʣʝʞʥʽʡ ʧʘʤ'ʷʪʽ ʟʘ ʧʝʨʽʦʜ ʜʦ 7 

ʜʥʽʚ, ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ. 

¶ ʧʽʜʪʨʠʤʫʚʘʪʠ ʬʫʥʢʮʽʾ ʚʠʷʚʣʝʥʥʷ, ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ 

ʧʨʦʙʣʝʤʠ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʤʝʨʝʞʽ, ʪʝʩʪʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʘʥʘʣʫ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʧʨʦʧʫʩʢ ʪʨʘʬʽʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ 

ʚʽʜʢʣʶʯʝʥʥʽ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷ ʚ ʨʘʟʽ ʫʩʪʘʥʦʚʢʠ çʚ ʨʦʟʨʠʚè ʪʨʘʬʽʢʫ; 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʶʪʴʩʷ ʟʚʽʪʠ ʧʦ 

ʧʘʨʘʤʝʪʨʘʭ ʷʢʦʩʪʽ ʧʦʩʣʫʛʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʚ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞʘʭ ʤʘʻ ʥʘʩʪʫʧʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ: 

- ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʘʙʦʥʝʥʪʘ ʟʘʟʜʘʣʝʛʽʜʴ ʥʝʚʽʜʦʤʦ, ʘʣʝ 

ʦʙʤʝʞʝʥʘ ʟʦʥʦʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; 

- ʯʠʩʝʣʴʥʽʩʪʴ ʘʙʦʥʝʥʪʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʫ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʤʝʨʝʞʫ, ʥʝʚʽʜʦʤʘ, ʘʣʝ ʦʙʤʝʞʝʥʘ ʻʤʥʽʩʪʶ ʤʝʨʝʞʽ; 

- ʘʙʦʥʝʥʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʝʷʢʽʡ ʟʦʥʽ ʧʦʢʨʠʪʪʷ ʤʝʨʝʞʽ, ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ 

ʷʢʦʾ ʨʽʚʝʥʴ ʢʦʨʠʩʥʠʭ ʽ ʟʘʚʘʜʦʚʠʭ ʩʠʛʥʘʣʽʚ ʥʘ ʚʭʦʜʽ ʧʨʠʡʤʘʯʘ ʘʙʦʥʝʥʪʩʴʢʦʛʦ 

ʪʝʨʤʽʥʘʣʫ ʨʽʟʥʠʡ, ʽ, ʢʨʽʤ ʪʦʛʦ, ʚʽʥ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʷʢ ʚ ʯʘʩʽ, ʪʘʢ ʽ ʚʽʜ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʙʦʥʝʥʪʘ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʚʢʘʟʘʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʟʚ'ʷʟʢʫ, ʜʣʷ 

ʦʮʽʥʢʠ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʜʨʘʡʚ-ʪʝʩʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʙʽʣʴʥʠʭ ʪʝʩʪʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʩʚʦʻʾ ʨʦʙʦʪʠ ʽʤʽʪʫʶʪʴ ʟʙʽʨ ʜʘʥʠʭ 

ʚʽʜ ʙʘʛʘʪʴʦʭ ʘʙʦʥʝʥʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʟʦʥʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ 

ʧʦʜʘʣʴʰʠʤ ʫʩʝʨʝʜʥʝʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɼʉʊʋ 4348-5 ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʦʙʤʽʥ ʤʽʞ ʩʠʩʪʝʤʘʤʠ. ʃʦʢʘʣʴʥʽ ʪʘ ʤʽʩʴʢʽ ʤʝʨʝʞʽ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ. 

ʏʘʩʪʠʥʘ 5. ʂʽʣʴʮʝʚʘ ʤʝʨʝʞʘ ʟ ʤʘʨʢʝʨʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʪʫʧʫ ʪʘ ʩʧʝʮʽʬʽʢʘʮʽʾ 

ʬʽʟʠʯʥʦʛʦ ʨʽʚʥʷ (ISO/IEC 8802-5:1995, MOD)  

2. ʉʘʭʘʨʦʚʘ ʉ.ɺ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘ ʩʝʪʷʭ ʜʦʩʪʫʧʘ ʢ 

ʤʫʣʴʪʠʩʝʨʚʠʩʥʳʤ ʩʝʪʷʤ / ʉ.ɺ.ʉʘʭʘʨʦʚʘ, ɸ.ɸ ʂʨʳʞʘʥʦʚʩʢʘʷ // ʅʘʫʢʦʚʽ ʧʨʘʮʽ 

ɼʦʥʝʮʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ 

ʘʢʘʜʝʤʽʾ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ï ɼʦʥʝʮʴʢ 2012. ɺʠʧ. 29.ï ʉ. 68-72. 
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ɿɸʂʆʅʆɼɸɺʏɯ ɯ ʊɽʍʅɯʏʅɯ ɸʉʇɽʂʊʀ ɻɸʈʄʆʅɯɿɸʎɯɰ ʉʀʉʊɽʄʀ 

ʊɽʍʅɯʏʅʆɻʆ ʈɽɻʋʃʖɺɸʅʅʗ ʋʂʈɸɰʅʀ 

 

ʂʘʣʽʥʩʴʢʠʡ ɭ.ʆ., ʢ.ʪ.ʥ. 

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ʍʝʨʩʦʥ 

 

ʉʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ɭʉ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʪʘ 

ʫʩʧʽʰʥʠʤ ʧʨʠʢʣʘʜʦʤ ʫʩʫʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʙʘʨôʻʨʽʚ ʫ ʪʦʨʛʽʚʣʽ. ʅʘʷʚʥʽʩʪʴ ʚ 

ʤʽʞʥʘʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ ʪʝʭʥʽʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʩʪʚʦʨʶʻ ʧʝʨʝʰʢʦʜʠ ʷʢ ʜʣʷ ʚʠʭʦʜʫ 

ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʻʚʨʦʧʝʡʩʴʢʽ ʪʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ, ʪʘʢ ʽ ʜʣʷ ʜʦʩʪʫʧʫ 

ʚʽʪʯʠʟʥʷʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʷʢʽʩʥʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʉʘʤʝ ʪʦʤʫ 

ʥʘʛʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʻ ʧʨʦʚʝʜʝʥʥʷ ʛʘʨʤʦʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ ɭʉ. ʊʘʢʘ ʛʘʨʤʦʥʽʟʘʮʽʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʢʨʘʾʥʽ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʷʢʘ ʙ 

ʚʽʜʧʦʚʽʜʘʣʘ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʥʦʨʤʘʤ ʪʘ ʧʨʘʚʠʣʘʤ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʽ ʤʝʪʨʦʣʦʛʽʾ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʣʷʭʫ ʾʾ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋʛʦʜʘ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʦʞʝ ʜʘʪʠ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʘʤ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʘʣʝ ʮʝ ʥʝ ʚʽʜʙʫʜʝʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ ʚʽʜʢʨʠʻʪʴʩʷ ʜʣʷ ʥʠʭ 

ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʋʢʨʘʾʥʘ ʚʠʢʦʥʘʻ ʜʝʢʽʣʴʢʘ ʟʘʚʜʘʥʴ, ʟʤʽʥʠʚʰʠ ʥʘʮʽʦʥʘʣʴʥʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʪʘ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʠʚʰʠ ʮʽ ʟʤʽʥʠ. 

ʆʜʥʝ ʟ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʢʦʨʽʥʥʦʾ ʟʤʽʥʠ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʻʚʨʦʧʝʡʩʴʢʠʤ ʟʨʘʟʢʦʤ ʟ ʥʘʩʪʫʧʥʦʶ ʛʘʨʤʦʥʽʟʘʮʽʻʶ ʟ 

ʧʦʣʦʞʝʥʥʷʤʠ ISO9000 ʪʘ IEC300.  

ʋ ʩʚʽʪʽ ʬʦʨʤʫʻʪʴʩʷ ʪʦʪʘʣʴʥʘ ʥʝʜʦʚʽʨʘ ʜʦ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʋʢʨʘʾʥʠ, 

ʦʩʢʽʣʴʢʠ ʫ ʥʘʩ ʜʦʩʽ ʥʽʭʪʦ ʥʝ ʩʪʘʚʠʚ ʧʠʪʘʥʥʷ ʧʨʦ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʆʙʦʚôʷʟʢʦʚʽ 

ʩʪʘʥʜʘʨʪʠ, ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʨʦʜʫʢʮʽʾ, ʫʩʧʘʜʢʦʚʘʥʽ ʚʽʜ ʉʈʉʈ, ï 

ʮʝ ʪʽ ʛʘʣʴʤʽʚʥʽ ʨʝʛʫʣʷʪʦʨʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʩʪʚʦʨʶʶʪʴ ʰʪʫʯʥʽ 

ʧʝʨʝʧʦʥʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʚʠʭʦʜʫ ʋʢʨʘʾʥʠ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ. 

ʈʝʬʦʨʤʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʩʪʦʩʫʶʪʴʩʷ ʧʠʪʘʥʴ 

ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ: ʭʪʦ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨʠ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶʻ 

ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʨʦʟʨʦʙʣʷʻ ʩʪʘʥʜʘʨʪʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʷʢʠʡ ʭʘʨʘʢʪʝʨ ʚʦʥʠ 

ʤʘʶʪʴ. ɺ ʋʢʨʘʾʥʽ ʜʦ ʩʠʭ ʧʽʨ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ï ʮʝ ʧʨʝʨʦʛʘʪʠʚʘ ʜʝʨʞʘʚʠ. ʆʢʨʽʤ 

ʪʦʛʦ, ʫ ʥʘʩ ʜʦʩʽ ʜʽʻ ʦʙʦʚôʷʟʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʩʪʘʥʜʘʨʪʽʚ. ʎʝ ʻ ʥʝʡʤʦʚʽʨʥʠʤ 

ʘʪʘʚʽʟʤʦʤ ʟ ʧʦʛʣʷʜʫ ʩʫʯʘʩʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʫʩʽʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ. 

ɺ ɭʉ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʟʘʛʘʣʦʤ ʤʘʶʪʴ ʜʦʙʨʦʚʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚʩʽ ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ, ʘ ʜʝʨʞʘʚʘ ʚʠʟʥʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ 

ʣʠʰʝ ʟʘʩʘʜʥʠʯʽ ʧʘʨʘʤʝʪʨʠ ʙʝʟʧʝʯʥʦʩʪʽ. ʆʨʛʘʥʽʟʘʮʽʾ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ CEN 

(ɭʚʨʦʧʝʡʩʴʢʠʡ ʂʦʤʽʪʝʪ ʟʽ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ) ʪʘ CENELEʉ (ɭʚʨʦʧʝʡʩʴʢʠʡ ʂʦʤʽʪʝʪ 

ʟ ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ) ʚʠʨʦʙʣʷʶʪʴ ʩʪʘʥʜʘʨʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʚʠʤʦʛ. 

ɺʠʨʦʙʥʠʢ ʤʘʻ ʧʨʘʚʦ ʧʨʘʮʶʚʘʪʠ ʟʘ ʩʚʦʾʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʷʢʱʦ ʜʦʚʝʜʝ 

ʙʝʟʧʝʯʥʽʩʪʴ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. 

ʊʦʤʫ ʜʣʷ ʋʢʨʘʾʥʠ ʟʥʘʯʥʠʤ ʧʨʦʨʠʚʦʤ ʚ 2014 ï 2015 ʨʨ. ʩʪʘʣʦ ʫʭʚʘʣʝʥʥʷ ʪʘ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʚ ʽʩʥʫʶʯʽ ʟʘʢʦʥʠ, ʷʢʽ ʚʥʦʩʷʪʴ ʚ ʩʠʩʪʝʤʫ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 
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ʙʽʣʴʰʝ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʟʨʦʟʫʤʽʣʦʩʪʽ. ʎʝ ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʜʝʷʢʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ 

ʜʦʟʚʽʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ" ʚʽʜ 09.04.2014 ˉ 1193 ï VII) [1], "ʇʨʦ ʤʝʪʨʦʣʦʛʽʶ ʪʘ 

ʤʝʪʨʦʣʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ" (ʥʘʙʨʘʥʥʷ ʯʠʥʥʦʩʪʽ ʚʽʜʙʫʜʝʪʴʩʷ 10.02.2016) [2]. ɰʭ 

ʧʨʠʡʥʷʪʪʷ ʙʫʣʦ ʢʨʦʢʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʋʛʦʜʠ ʧʨʦ ʘʩʦʮʽʘʮʽʶ. 

ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ ʨʝʬʦʨʤʫʚʘʥʥʷ ʻ ʫʭʚʘʣʝʥʥʷ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ "ʇʨʦ 

ʪʝʭʥʽʯʥʽ ʨʝʛʣʘʤʝʥʪʠ ʪʘ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ" (ʥʘʙʨʘʥʥʷ 

ʯʠʥʥʦʩʪʽ ʚʽʜʙʫʜʝʪʴʩʷ 10.02.2016 ) [3], ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʢʦʥʘʥʥʷ 

ʋʛʦʜʠ ʧʨʦ ʦʮʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʧʨʠʡʥʷʪʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʚʘʨʽʚ ʟ ɭʉ 

(Agreement on conformity assessment and acceptance of industrial products, ʫʛʦʜʘ 

ɸʉʉɸ). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʆʨʛʘʥʽʟʘʮʽʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʛʽʜʥʦ ʥʦʚʦʾ ʨʝʜʘʢʮʽʾ 

ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶè 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʠʚʩʷ ʧʝʨʝʣʽʢ ʜʦʟʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʙʽʟʥʝʩʫ ʪʘ 

ʚʽʜʙʫʣʦʩʷ ʟʙʣʠʞʝʥʥʷ ʟ ʻʚʨʦʧʝʡʩʴʢʦʶ ʩʠʩʪʝʤʦʶ ʤʝʪʨʦʣʦʛʽʾ. 

ʆʢʨʝʤʝ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʟʘʢʦʥ ʧʨʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ, ʷʢʠʡ ʟʘʢʦʥʦʜʘʚʯʦ 

ʟʘʢʨʽʧʣʶʻ ʜʦʙʨʦʚʽʣʴʥʫ ʧʨʠʨʦʜʫ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʟʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ 

ʚʠʥʷʪʢʘʤʠ ʪʘ ʧʝʨʝʜʘʻ ʬʫʥʢʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʦʨʛʘʥʫ ʟʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʽʜ ʦʨʛʘʥʫ 

ʚʣʘʜʠ ï ʜʝʨʞʘʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʢʣʶʯʦʚʽ ʧʨʦʙʣʝʤʠ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʋʢʨʘʾʥʠ: 

- ʦʙʦʚôʷʟʢʦʚʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʝʨʞʘʚʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʬʘʢʪʠʯʥʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʩʽʭ ʪʦʚʘʨʽʚ ʪʘ ʙʽʣʴʰʦʩʪʽ ʧʦʩʣʫʛ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ 

ʢʦʞʥʦʾ ʽʥʥʦʚʘʮʽʾ ʤʘʻ ʙʫʪʠ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʥʦʚʠʡ ʩʪʘʥʜʘʨʪ ʘʙʦ ñʪʝʭʥʽʯʥʘ 

ʫʤʦʚʘò. ʇʨʦʪʝ, ʚʘʨʪʦ ʙʫʣʦ ʙ ʟʨʦʙʠʪʠ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʣʠʰʝ ʚʠʤʦʛʠ ʱʦʜʦ 
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ʙʝʟʧʝʯʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ (ʤʘʨʢʫʚʘʥʥʷ), ʘ ʚʠʙʽʨ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ ʟʘʣʠʰʠʪʠ ʚʠʨʦʙʥʠʢʘʤ. 

- ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ: ʧʦʥʘʜ 400 

ʚʠʜʽʚ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ ʜʣʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʽʥʰʽ ʚʠʜʠ ʨʝʛʫʣʶʚʘʥʥʷ, ʱʦ ʚʞʝ ʟʘʣʫʯʝʥʦ 

(ʧʨʠʢʣʘʜ ï ʭʘʨʯʦʚʘ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʚʞʝ ʨʝʛʫʣʶʻʪʴʩʷ ʉʘʥʽʪʘʨʥʦ-

ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʶ ʪʘ ɺʝʪʝʨʠʥʘʨʥʦʶ ʩʣʫʞʙʘʤʠ). 

ɺʽʜʥʦʚʣʝʥʥʷ ʽ ʧʦʢʨʘʱʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʫ ʪʝʭʥʽʮʽ, ʥʘʧʨʠʢʣʘʜ, ʚ ʛʘʣʫʟʽ ʥʘʜʽʡʥʦʩʪʽ, ʩʣʽʜ ʦʨʽʻʥʪʫʚʘʪʠ ʥʘ 

ʚʠʤʦʛʠ ʤʽʞʥʘʨʦʜʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ʅʠʥʽ ʩʣʽʜ ʟʘʢʨʽʧʠʪʠ ʦʙʦʚôʷʟʢʦʚʫ 

ʨʝʛʣʘʤʝʥʪʘʮʽʶ ʚ ʥʦʨʤʘʪʠʚʥʽʡ ʽ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ. 

ɺʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚ ʪʝʭʥʽʯʥʽ ʟʘʚʜʘʥʥʷ, ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʽ ʩʪʘʥʜʘʨʪʠ ʥʘ 

ʪʝʭʥʽʢʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʘʙʦ ʤʦʜʝʨʥʽʟʫʻʪʴʩʷ. ɺʢʘʟʘʥʽ ʧʦʢʘʟʥʠʢʠ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʜʦʩʷʛʥʫʪʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʪʘ ʩʝʨʪʠʬʽʢʘʮʽʾ. ʅʘʩʪʫʧʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʛʦʚʫʶʯʦʾ ʩʢʣʘʜʦʚʦʾ ʻ ʩʠʩʪʝʤʘ ʩʝʨʪʠʬʽʢʘʮʽʾ ʷʢ 

ʧʨʦʮʝʜʫʨʘ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʟʘʩʚʽʜʯʝʥʥʷ ʪʨʝʪʴʦʾ ʩʪʦʨʦʥʦʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʩʠʩʪʝʤ ʷʢʦʩʪʽ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʚʢʽʣʣʷʤ ʪʘ ʧʝʨʩʦʥʘʣʫ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ. ʊʘ ʮʝ, ʟʚʽʩʥʦ, ʥʝ 

ʚʝʩʴ ʦʙʩʷʛ ʨʦʙʦʪʠ, ʷʢʫ ʪʨʝʙʘ ʧʨʦʚʝʩʪʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 

ʋʢʨʘʾʥʘ ʟʨʦʙʠʣʘ ʧʝʨʰʽ ʢʨʦʢʠ ʥʘ ʰʣʷʭʫ ʜʦ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɸʣʝ ʚʠʨʽʰʘʣʴʥʠʤ ʻ ʟʙʝʨʝʛʪʠ ʪʝʤʧ ʨʝʬʦʨʤ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ɺʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʚ ʛʘʣʫʟʽ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, 

ʧʝʨʝʛʣʷʜ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʨʦʟʨʦʙʦʢ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ 

ʨʝʤʦʥʪʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ï ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʽ ʉʆʋ ʩʣʽʜ 

ʫʟʛʦʜʞʫʚʘʪʠ ʟ ʯʠʥʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʽ ʛʘʣʫʟʝʚʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʋʢʨʘʾʥʠ ʪʘ 

ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʟ ʽʩʥʫʶʯʠʤʠ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʝʨʽʡ ISO 9000 ʪʘ 

ɯɽʉ300. 
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ɸʉʇɽʂʊʀ ʈʆɿɺʀʊʂʋ ʗɼɽʈʅʆɰ ɽʅɽʈɻɽʊʀʂʀ ʋʂʈɸɰʅʀ 

 

ʉʠʯʦʚ ʄ.ɯ., ʢ.ʭ.ʥ., ʂʦʣʦʤʽʻʮʴ ʃ.ɺ., ʜ.ʪ.ʥ, ʧʨʦʬʝʩʦʨ 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʣʷʛʘʻ ʫ ʨʦʟʛʣʷʜʽ ʧʦʜʘʣʴʰʠʭ 

ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʧʨʠ  ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʤʫ ʩʪʘʥʦʚʠʱʽ ʚ 

ʦʙʣʘʩʪʽ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʩʢʣʘʣʦʩʷ ʚ 2013-2014 ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʮʴʦʛʦ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʦ-ʥʦʚʦʤʫ ʚʩʪʘʻ ʧʠʪʘʥʥʷ 

ʚʠʨʽʰʝʥʥʷ  ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ, ʧʦʜʘʣʴʰʠʤ ʩʪʚʦʨʝʥʥʷʤ 

ʥʦʚʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞ ʚʠʩʦʢʦʾ ʪʘ ʥʘʜʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ, 

ʦʧʪʠʤʘʣʴʥʠʤ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʚʠʨʽʰʝʥʥʷʤ ʧʠʪʘʥʴ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʟʘʭʠʩʪʫ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ 

ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʦʨʛʘʥʽʚ ʚʣʘʜʠ. 

ɸʥʘʣʽʟ ʥʠʥʽʰʥʴʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʚʽʜʩʫʪʥʽʩʪʴ   ʜʦʩʪʘʪʥʴʦʛʦ  

ʦʙôʻʤʫ ʚʣʘʩʥʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, 

ʟʤʽʥʘ ʙʘʣʘʥʩʫ ʫ ʾʾ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ  ʩʧʦʞʠʚʘʥʥʽ ʧʦʢʘʟʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʱʦʜʦ  

ʧʝʨʝʛʣʷʜʫ  ʥʠʥʽʰʥʴʦʾ ʩʪʨʫʢʪʫʨʠ ʝʣʝʢʪʨʦʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʩʭʝʤ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʚʽʜ ʽʩʥʫʶʯʠʭ ʪʘ ʥʦʚʠʭ  ʛʝʥʝʨʫʶʯʠʭ ʦʙôʻʢʪʽʚ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʦʙôʻʤʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ ʫ ʚʠʜʽ ʚʫʛʽʣʣʷ ʪʘ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʟʘʣʝʞʥʽʩʪʴ ʋʢʨʘʾʥʠ ʚʽʜ ʽʤʧʦʨʪʫ ʮʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʦʩʠʨʦʚʠʥʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʚʽʪʨʷʥʘ ʪʘ 

ʩʦʥʷʯʥʘ ʝʥʝʨʛʽʷ, ʛʽʜʨʦʨʝʩʫʨʩʠ, ʨʦʩʣʠʥʥʽ ʧʘʣʠʚʥʽ ʨʝʩʫʨʩʠ) ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʦ 

ʩʪʘʚʣʷʪʴ ʧʠʪʘʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʚʘʛʠ ʘʪʦʤʥʦʾ  ʝʥʝʨʛʝʪʠʢʠ, ʧʦʙʫʜʦʚʠ ʥʦʚʠʭ 

ʛʝʥʝʨʫʶʯʠʭ ʦʙôʻʢʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʞʝ ʽʩʥʫʶʯʠʭ 

ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ, ʾʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʽ ʫʤʦʚʠ 

ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʽʩʥʫʶʯʠʭ ɸɽʉ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʎʝʥʪʨʫ ʽ ʇʽʚʜʥʷ ʢʨʘʾʥʠ.  

ʆʙ`ʻʜʥʘʥʘ ʝʥʝʨʛʦʩʠʩʪʝʤʘ ʋʢʨʘʾʥʠ (ʆɽʉ) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʝʥʝʨʛʦʦʙ`ʻʜʥʘʥʴ ɭʚʨʦʧʠ. ɺ ʆɽʉ ʋʢʨʘʾʥʠ  ʱʦʨʽʯʥʠʡ ʚʠʨʦʙʽʪʦʢ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ 

2010 ï 2012 ʨʦʢʘʭ ʩʪʘʥʦʚʠʚ ʧʦ 192 ʤʣʨʜ.ʢɺʪÅʛʦʜ ʥʘ ʨʽʢ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʚ ʨʽʚʝʥʴ 

ʩʧʦʞʠʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʚ ʝʢʩʧʦʨʪʫʚʘʪʠ 7.8 ʤʣʨʜ ʢɺʪÅʛʦʜ . ɿʘ 2014 ʨʽʢ ʩʠʪʫʘʮʽʷ ʟ 

ʚʠʨʦʙʣʝʥʥʷʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʦ ʟʤʽʥʠʣʘʩʷ, ʚʦʥʘ ʧʦʛʽʨʰʠʣʘʩʷ ʚ 

ʟʚôʷʟʢʫ ʟ ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ ʥʘ ʩʭʦʜʽ ʢʨʘʾʥʠ  ʽ  ʘʥʝʢʩʽʻʶ  ʙʽʣʴʰʦʩʪʽ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ 

ʥʘ ʢʦʨʠʩʪʴ ʩʝʧʘʨʘʪʠʩʪʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʫʛʽʣʣʷ ʚʣʘʩʥʠʭ 

ʨʦʜʦʚʠʱ, ʷʢʝ ʻ ʧʘʣʠʚʦʤ ʜʣʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʊɽʎ ʽ ʊɽʉ ʋʢʨʘʾʥʠ, ʧʦʩʪʘʚʠʣʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫ ʢʨʘʾʥʠ ʚ ʢʨʘʡ ʩʢʣʘʜʥʝ ʩʪʘʥʦʚʠʱʝ, ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ 

ʟʠʤʦʚʽ ʫʤʦʚʠ 2014-2015 ʨ.ʨ.. ɸʥʝʢʩʽʷ ʂʨʠʤʫ ʈʦʩʽʻʶ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʘ ʥʘ 

ʙʘʣʘʥʩ ʥʘʜʭʦʜʞʝʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʫ ʚʠʜʽ ʛʘʟʫ ʽ ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʡʦʛʦ ʨʦʜʦʚʠʱ 

ʥʘ ʰʝʣʴʬʽ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ. ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʩʪʘʣʠ 

ʧʝʨʝʜ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʶ ʛʘʣʫʟʟʶ, ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʥʘʜʽʡʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʆɽʉ ʋʢʨʘʾʥʠ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʤʧʦʨʪʫ ʚʫʛʽʣʣʷ ʽ ʝʣʝʢʪʨʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʟ ʩʫʤʽʞʥʠʭ ʢʨʘʾʥ,  ʧʝʨʰ ʟʘ ʚʩʝ ʟ ʈʦʩʽʾ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʟʘʧʣʘʥʦʚʘʥʦʾ  ʽʥʪʝʛʨʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ (ENTSO-E). ɯʜʝʦʣʦʛʽʷ  ʪʘʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʙʫʣʘ ʧʦʢʣʘʜʝʥʘ ʚ 

ʩʥʦʚʫ ɽʥʝʨʛʝʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ [1].ʗʢʱʦ ʚ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

29 

ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʧʝʨʝʚʘʛʘʤʠ ʚʚʘʞʘʣʠʩʷ ʜʦʩʪʘʪʥʽ ʟʘʧʘʩʠ ʚʫʛʽʣʣʷ 

ʪʘ ʩʠʨʦʚʠʥʥʠʭ ʩʢʣʘʜʦʚʠʭ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʽ ʨʫʜ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʝʪʘʣʽʚ : ʫʨʘʥʫ, 

ʮʠʨʢʦʥʽʶ ʽ ʪʠʪʘʥʫ, ʪʦ ʦʙʩʪʘʚʠʥʠ, ʱʦ ʩʢʣʘʣʠʩʷ ʚ  ʢʨʘʾʥʽ ʚ 2013-2014 ʨʦʢʘʭ, 

ʟʤʫʰʫʶʪʴ ʨʦʟʛʣʷʜʘʪʠ ʧʝʨʝʚʘʛʫ  ʫ ʚʠʜʽ ʨʦʟʚʠʪʢʫ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ. ʋ 2005-

2012 ʨʦʢʘʭ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  ʥʘ ɸɽʉ  ʩʪʘʥʦʚʠʚ  ʧʦ 47.9 % 

ʱʦʨʽʯʥʦ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ 182.2 ʤʣʨʜ. ʢɺʪʛ. ɿʘʧʣʘʥʦʚʘʥʝ ʚ 

ʥʘʩʪʫʧʥʽ ʧʝʨʽʦʜʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʾ ʨʦʙʦʪʠ ʆʙ`ʻʜʥʘʥʦʾ ɽʥʝʨʛʝʪʠʯʥʦʾ 

ʉʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʫʤʦʚ ʚʠʜʘʯʽ ʧʦʪʫʞʥʦʩʪʝʡ  ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʟʠʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʥʘʧʨʫʛʦʶ 750 ʢɺ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʚʽʜ ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ ʽ ɿʘʧʦʨʽʞʩʴʢʦʾ ɸɽʉ ʽ ʧʽʚʥʽʯʥʦʤʫ- ʚʽʜ ʈʽʚʝʥʩʴʢʦʾ ɸɽʉ ʜʦ 

ʮʝʥʪʨʫ ʽ ʩʭʦʜʫ ʢʨʘʾʥʠ. ʉʘʤʽ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɸɽʉ ʧʦʚʠʥʥʽ 

ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʦʚʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ, 

ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʜʽʶʯʠʭ ʟ ʧʨʦʜʦʚʞʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʱʦʥʘʡʤʝʥʰʝ ʥʘ 15 ʨʦʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʫ 2030 ʨʦʮʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʙʫʚʘʪʠʤʫʪʴ 

9 ʜʽʶʯʠʭ ʩʴʦʛʦʜʥʽ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʘ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ɸɽʉ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ ʫ 2015 ʨʦʮʽ -110.5 ʤʣʨʜ. ʢɺʪʛ, ʫ 2020 ʨ.- 158.9 ʤʣʨʜ. ʢɺʪʛ, ʫ 2030 

ʨ.-219.0 ʤʣʨʜ. ʢɺʪʛ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʙʦʨʫ ʤʘʡʜʘʥʯʠʢʽʚ ʜʣʷ ʥʦʚʠʭ ʘʪʦʤʥʠʭ ʩʪʘʥʮʽʡ  

ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʧʦʚʽʪʨʷʥʠʭ ʣʽʥʽʡ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ ʧʦʚʠʥʝʥ  ʟʙʽʣʴʰʠʪʠʩʷ ʥʘ 

1200-1500 ʢʤ. ʇʨʦʝʢʪʠ ʟ ʨʦʟʚʠʪʢʫ ʷʜʝʨʥʦʾ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ ʧʦʚʠʥʥʽ 

ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʢʨʘʾʥʽ, ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʚʽʜ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʟʝʢʦʥʦʤʠʪʠ ʦʨʛʘʥʽʯʥʝ ʧʘʣʠʚʦ ʽ ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʤʽʥʠʪʠ ʡʦʛʦ ʥʘ 

ʷʜʝʨʥʝ ʥʘ ɸɽʉ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 2030 ʨʦʮʽ 219.0 ʤʣʨʜ. ʢɺʪʛ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ  

ʧʦʪʨʽʙʥʦ ʤʘʪʠ 29.5 ɻɺʪ ʚʩʪʘʥʦʚʣʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 85 %. ɹʫʜʽʚʥʠʮʪʚʦ ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ɸɽʉ ʫ ʧʝʨʽʦʜ ʜʦ 

2030 ʨʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʥʠʥʽ ʜʽʶʯʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ 15 ʨʦʢʽʚ. ɼʦ 2030 ʨʦʢʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʷ 9 

ʥʠʥʽ ʜʽʶʯʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ɸɽʉ: 7 ʝʥʝʨʛʦʙʣʦʢʽʚ ʟ ʧʨʦʜʦʚʞʝʥʠʤ ʧʦʥʘʜ ʧʨʦʝʢʪʥʠʡ 

ʩʪʨʦʢ ï ˉ ˉ 3, 4, 5, 6 ɿʘʧʦʨʽʞʩʴʢʦʾ ɸɽʉ, ˉ3 - ʈʽʚʝʥʩʴʢʦʾ ɸɽʉ, ˉ1 

ʍʤʝʣʴʥʠʮʴʢʦʾ ɸɽʉ, ˉ3- ʇʽʚʜʝʥʥʦ-ʫʢʨʘʾʥʩʴʢʦʾ  ɸɽʉ ʪʘ 2 ʝʥʝʨʛʦʙʣʦʢʠ, ʷʢʽ ʙʫʣʠ 

ʚʚʝʜʝʥʽ  ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʫ 2004 ʨʦʮʽ ï ˉ2 ʍɸɽʉ ʪʘ ˉ 4 ʈɸɽʉ. ɼʦ ʢʽʥʮʷ 2016 

ʨʦʢʫ ʧʣʘʥʫʚʘʣʦʩʷ ʚʚʝʩʪʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʝʥʝʨʛʦʙʣʦʢʠ  ˉ3 ʽ ˉ4 ʍɸɽʉ. ɺ ʧʝʨʽʦʜ 

2027-2030 ʨ.ʨ. ʧʣʘʥʫʚʘʣʦʩʷ ʨʦʟʧʦʯʘʪʠ ʙʫʜʽʚʥʠʮʪʚʦ 6.5 ɻɺʪ ʥʦʚʠʭ ʧʦʪʫʞʥʦʩʪʝʡ 

ɸɽʉ ʜʣʷ ʚʚʝʜʝʥʥʷ ʾʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʟʘ ʤʝʞʘʤʠ 2030 ʨʦʢʫ. 

ʇʝʨʝʛʣʷʜ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʚ ɽʥʝʨʛʝʪʠʯʥʽʡ ʩʪʨʘʪʝʛʽʾ ʧʦʪʨʝʙʫʻ ʥʝʛʘʡʥʦʾ 

ʦʮʽʥʢʠ ʫʤʦʚ ʨʦʙʦʪʠ ʝʥʝʨʛʦʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ, ʦʮʽʥʢʠ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʦʩʚʦʻʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ ʷʢ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ, ʷʢʽ 

ʝʢʩʧʣʫʘʪʫʶʪʴ ɸɽʉ. ɺʩʽ ʨʽʰʝʥʥʷ ʥʘ ʧʦʜʘʣʴʰʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʥʘʷʚʥʽʩʪʶ ʚʣʘʩʥʠʭ ʩʠʨʦʚʠʥʥʠʭ  ʨʝʩʫʨʩʽʚ ʫʨʘʥʫ ʽ ʨʫʜ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʦʙʦʪʠ ɸɽʉ ʽ ʤʦʞʣʠʚʦʩʪʷʤʠ ʋʢʨʘʾʥʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʥʘ ɸɽʉ,  ʪʝʭʥʽʯʥʠʤʠ, ʬʽʥʘʥʩʦʚʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ. 

ɿʚʠʯʘʡʥʦ, ʱʦ ʘʪʦʤʥʘ ʝʥʝʨʛʝʪʠʢʘ ʤʘʻ ʧʨʠʢʣʘʜʠ ʩʚʦʻʾ ʥʝʙʝʟʧʝʯʥʦʩʪʽ, 

ʧʨʦʜʠʢ-ʪʦʚʘʥʦʾ ʥʝ ʪʽʣʴʢʠ ʥʝʜʦʩʪʘʪʥʽʤʠ ʪʝʭʥʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ, ʘʣʝ ʡ ʣʶʜʩʴʢʠʤ 

ʬʘʢ-ʪʦʨʦʤ. ʈʝʘʣʴʥʽ ʚʝʣʠʯʠʥʠ  ʚʠʢʠʜʽʚ ʚʽʜ ɸɽʉ  ʋʢʨʘʾʥʠ ʫ ʜʦʚʢʽʣʣʷ ʩʪʘʥʦʚʣʷʪʴ 

10% ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʣʽʤʽʪʫ ʫ 1 ʤɿʚ/ʨʽʢ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʚʽʜ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʚ ʪʦʡ ʞʝ ʯʘʩ (ʧʠʣʦʚʽ, ʭʽʤʽʯʥʽ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʽ ʚʠʢʠʜʠ) ʟʥʘʯʥʦ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

30 

ʚʠʱʽ. ʊʦʤʫ ʦʩʥʦʚʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ɸɽʉ ʧʦʚʠʥʥʽ ʩʪʘʪʠ : 

- ʜʦʩʚʽʜ ʩʚʽʪʦʚʦʾ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ  

ʟ ʚʦʜʦʶ ʧʽʜ ʪʠʩʢʦʤ, ʪʦʙʪʦ ʪʠʧʫ PWR/BBEP, ʟ ʚʠʙʦʨʦʤ ʦʜʠʥʠʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʥʦʚʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ ʧʦ 1000 -1500 ʄɺʪ ʢʦʞʥʠʡ ; 

- ʩʚʦʻʯʘʩʥʦʾ ʟʘʤʽʥʠ ʽ ʚʠʚʝʜʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʦʙʣʦʢʽʚ, ʱʦ ʚʠʨʦʙʠʣʠ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ; 

- ʙʫʜʴ-ʷʢʝ ʥʝʜʦʧʫʱʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʜʦʦʙʣʘʜʥʘʥʥʷ ʨʦʙʦʯʠʭ 

ʝʥʝʨʛʦʙʣʦʢʽʚ,  ʛʘʨʘʥʪʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʷʜʝʨʥʦʶ ʨʝʘʢʮʽʻʶ ʪʘ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷʤ ʟ 

ʫʩʪʘʥʦʚʢʠ; 

- ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʨʦʙʦʪʠ ʨʝʘʢʪʦʨʽʚ, ʢʦʥʪʨʦʣʶ ʽ 

ʧʨʦʛʥʦʟʫ ʨʘʜʽʘʮʽʡʥʦʾ ʦʙʩʪʘʥʦʚʢʠ ; 

- ʧʝʨʽʦʜʠʯʥʦʾ ʧʝʨʝʦʮʽʥʢʠ ʚʧʣʠʚʫ ɸɽʉ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʥʦʨʤ ʟ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ; 

- ʨʦʟʨʦʙʢʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʥʘʜʽʡʥʠʭ ʩʭʦʚʠʱ. 

ɼʝʱʦ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ɸɽʉ ʚʣʘʩʥʠʤ ʫʨʘʥʦʤ ʽ 

ʦʨʛʘʥʽʟʘʮʽʷ  ʚ ʋʢʨʘʾʥʽ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ, ʧʦʜʦʣʘʥʥʷ ʢʨʠʟʠ 

ʟ ʚʠʜʦʙʫʪʢʫ ʚʣʘʩʥʦʛʦ ʫʨʘʥʫ, ʥʘ ʱʦ ʥʘʰʘ ʢʨʘʾʥʘ ʤʘʻ ʥʘʡʙʽʣʴʰʽ ʚ ɭʚʨʦʧʽ 

ʧʝʨʩʧʝʢʪʠʚʠ, ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʚʣʘʩʥʦʛʦ ʫʨʘʥʫ ʟ ʜʽʶʯʠʭ ʽ ʥʦʚʠʭ 

ʨʦʜʦʚʠʱ.  

ʅʘ ʮʝʡ ʯʘʩ ʧʦʪʨʝʙʠ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʽʪʯʠʟʥʷʥʦʛʦ ʫʨʘʥʫ ʣʠʰʝ ʥʘ 30 %. ʊʦʤʫ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʟʘʚʜʘʥʴ ʫʨʘʥʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʥʮʝʥʪʨʘʪʫ ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ ʜʦ, ʷʢ ʤʽʥʽʤʫʤ, ʧʦʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ 

ʚʽʪʯʠʟʥʷʥʠʭ ɸɽʉ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʫ ʩʚʽʪʽ ʫʨʘʥʦʨʫʜʥʠʭ 

ʧʨʦʚʽʥʮʽʡ. ɿʘ ʜʦʩʠʪʴ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʫʨʘʥʫ ʚ ʨʫʜʘʭ, ʨʦʜʦʚʠʱʘ ʋʢʨʘʾʥʠ ʤʘʶʪʴ 

ʥʠʟʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʢʫʨʝʥʪʥʫ ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʣʝʥʦʛʦ 

ʫʨʘʥʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ: 

- ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʫʨʘʥʦʚʠʭ ʧʦʢʣʘʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʚʠʜʦʙʫʪʢʫ; 

- ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʭʦʜʠʪʠ ʛʽʨʥʠʯʽ 

ʚʠʨʦʙʢʠ ʙʝʟ ʢʨʽʧʣʝʥʥʷ ʪʘ ʧʨʦʭʦʜʠʪʠ ʦʯʠʩʥʽ ʙʣʦʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ; 

- ʥʝʚʝʣʠʢʽ ʚʦʜʥʽ ʧʨʠʪʦʢʠ ʜʦ ʛʽʨʥʠʯʠʭ ʚʠʨʦʙʦʢ; 

- ʜʦʩʠʪʴ ʧʨʦʩʪʽ ʟʘʭʦʜʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʟʘʚʜʷʢʠ ʥʝʚʝʣʠʢʦʤʫ ʚʤʽʩʪʫ 

ʫʨʘʥʫ ʫ ʨʫʜʘʭ; 

- ʢʘʧʽʪʘʣʴʥʽ ʚʢʣʘʜʝʥʥʷ ʫ ʨʦʟʚʠʪʦʢ ʫʨʘʥʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʜʝʩʷʪʢʠ 

ʨʘʟʽʚ ʤʝʥʰʽ ʚʽʜ ʚʠʪʨʘʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʫʛʣʝʚʠʜʦʙʫʪʢʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʘʡʙʽʣʴʰʦʛʦ ʚ ɭʚʨʦʧʽ 

ʅʦʚʦʢʦʥʩʪʘʥʪʠʥʽʚʩʴʢʦʛʦ ʨʫʜʥʠʢʘ ʜʦʟʚʦʣʠʪʴ ʚʠʨʦʙʣʷʪʠ ʟ ʚʠʜʦʙʫʪʦʛʦ ʫʨʘʥʫ 46 

ʊɺʪʛ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʱʦʨʽʯʥʦ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʞ ʪʘʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʥʝʦʙʭʽʜʥʝ ʚʚʝʜʝʥʥʷ ʚ ʜʽʶ 28-30 ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʩ 

ʦʙʩʷʛʦʤ ʚʠʜʦʙʫʪʢʫ ʧʨʠʙʣʠʟʥʦ 1 ʤʣʥ. ʪʦʥʥ ʚʫʛʽʣʣʷ ʥʘ ʨʽʢ  ʟ ʢʦʞʥʦʾ. 

ɿʚʠʯʘʡʥʦ, ʻ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʭʚʦʩʪʦʩʭʦʚʠʱ  ʚʽʜʭʦʜʽʚ ʫʨʘʥʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʣʷ ʯʦʛʦ 

ʟʘʪʚʝʨʜʞʝʥʥʽ ʨʷʜ ʧʨʦʛʨʘʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʽ ʧʦʪʨʝʙʫʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽ ʥʘʫʢʦʚʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ 
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ʥʘʩʝʣʝʥʥʷ ʽ ʜʦʚʢʽʣʣʷ. 

ʈʦʟʚʽʜʘʥʽ  ʟʘʧʘʩʠ ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ ʚ ʋʢʨʘʾʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʦʟʚʠʪʦʢ ʷʜʝʨʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʙʽʣʴʰ ʥʽʞ ʥʘ ʩʪʦ ʨʦʢʽʚ, ʘ ʚ ʨʘʟʽ ʧʝʨʝʭʦʜʫ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʢʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ ʥʘ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʘʭ ʧʦʪʝʥʮʽʘʣ 

ʚʽʪʯʠʟʥʷʥʠʭ ʫʨʘʥʦʚʠʭ ʟʘʧʘʩʽʚ ʟʙʽʣʴʰʠʪʴʩʷ ʫ 60-70 ʨʘʟʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʨʘʪʝʛʽʷ 

ʩʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ : 

- ʨʦʟʚʠʪʦʢ ʫʨʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʝʙ ɸɽʉ ʋʢʨʘʾʥʠ ʫ 

ʢʦʥʮʝʥʪʨʘʪʽ ʧʨʠʨʦʜʥʦʛʦ ʫʨʘʥʫ;  

- ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʨʢʦʥʽʶ ʪʘ ʡʦʛʦ ʩʧʣʘʚʽʚ ʽ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ 

ʜʣʷ ʪʝʧʣʦʚʠʜʽʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ (ʊɺɽʃ) ; 

- ʙʫʜʽʚʥʠʮʪʚʦ ʟʘʚʦʜʫ ʟ ʬʘʙʨʠʢʘʮʽʾ ʊɺɽʃ . ɺʩʽ ʟʘʧʣʘʥʦʚʘʥʽ ʚ ɽʥʝʨʛʝʪʠʯʥʽʡ 

ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʧʨʦʝʢʪʠ ʥʘ ʩʴʦʛʦʜʥʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʠ ʱʦ ʚʠʢʦʥʘʥʽ, ʘʣʝ ʡ 

ʚʽʜʢʣʘʜʘʪʠ ʾʭ ʥʝ ʩʣʽʜ ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʜʘʣʴʰʫ  ʻʚʨʦʽʥʪʝʛʨʘʮʽʾ ʥʘʰʦʾ ʢʨʘʾʥʠ ʽ 

ʨʝʘʣʴʥʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʛʘʣʫʟʽ. ɿʘʧʣʘʥʦʚʘʥʘ ʩʪʨʘʪʝʛʽʷ ʟʚʠʯʘʡʥʦ 

ʧʦʪʨʝʙʫʻ ʢʦʨʽʥʥʠʭ ʟʤʽʥ ʽ ʧʝʨʝʛʣʷʜʫ ʦʢʨʝʤʠʭ ʧʨʦʝʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʞʝʨʝʣ 

ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʛʽʜʨʦʝʥʝʨʛʝʪʠʢʠ, ʩʠʨʦʚʠʥʥʠʭ ʧʘʣʠʚʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ ʛʦʩʪʨʦ ʩʪʘʚʠʪʴ 

ʧʠʪʘʥʥʷ ʧʨʦ ʧʨʠʩʢʦʨʝʥʠʡ  ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ, ʜʣʷ ʯʦʛʦ  ʚ 

ʋʢʨʘʾʥʽ ʻ ʟʥʘʯʥʽ ʩʠʨʦʚʠʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʷʢ ʟʘ ʧʦʢʣʘʜʘʤʠ ʫʨʘʥʫ, ʪʘʢ ʽ ʜʦʩʪʘʪʥʽʭ 

ʨʫʜʥʠʭ ʧʨʦʷʚʽʚ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʝʪʘʣʽʚ ï ʪʠʪʘʥʫ, ʮʠʨʢʦʥʽʶ ʪʘ ʽʥʰʠʭ.  

 
 

ʃʽʪʝʨʘʪʫʨʘ  

1. ɽʥʝʨʛʝʪʠʯʥʘ ʩʪʨʘʪʝʛʽʷ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ.[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝ-ʩʫʨʩ]. 

ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://energetika.in.ua. 
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ɼʆ ʇʀʊɸʅʅʗ ʌɸʃʔʉʀʌɯʂɸʎɯɰ ʂʆʉʄɽʊʀʏʅʀʍ ɿɸʉʆɹɯɺ 
 

ʂʦʨʜʽʷʢʘ ʖ. ʄ.
1
, ɹʘʡʮʘʨ ʈ. ɯ.

1
, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ  

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 

ʤ. ʃʴʚʽʚ 

 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʢʦʩʤʝʪʠʢʠ ʨʦʙʠʪʴ ʾʾ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʧʽʜʨʦʙʢʠ. ʂʦʩʤʝʪʠʯʥʽ 

ʪʦʚʘʨʠ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʦʧʠʪʦʤ ʫ ʩʧʦʞʠʚʘʯʽʚ, ʤʘʶʪʴ ʚʠʩʦʢʽ ʨʝʡʪʠʥʛʠ 

ʬʘʣʴʩʠʬʽʢʘʮʽʾ [1]. 

ʇʨʦʜʘʞ ʥʝʣʝʛʘʣʴʥʦʾ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ, ʤʘʩʰʪʘʙʠ ʷʢʦʛʦ ʥʝ ʧʨʦʩʪʦ ʧʦʨʽʚʥʷʥʽ ʟ ʣʝʛʘʣʴʥʠʤ ʨʠʥʢʦʤ, ʘ 

ʡ ʮʽʣʢʦʤ ʤʦʞʫʪʴ ʡʦʛʦ ʧʝʨʝʚʝʨʰʫʚʘʪʠ. ʄʦʚʘ ʡʜʝ ʧʨʦ çʧʘʨʘʣʝʣʴʥʠʡè ʽʤʧʦʨʪ, 

ʥʝʷʢʽʩʥʽ ʽʤʽʪʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜʦʤʠʭ ʤʘʨʦʢ ʽ ʚʽʜʚʝʨʪʽ ʧʽʜʨʦʙʢʠ. ʌʘʣʴʩʠʬʽʢʦʚʘʥʫ 

ʧʨʦʜʫʢʮʽʶ ʟʘʟʚʠʯʘʡ ʨʝʘʣʽʟʫʶʪʴ ʯʝʨʝʟ ʨʦʟʜʨʽʙʥʫ ʪʦʨʛʽʚʣʶ ʪʘ ʤʝʨʝʞʽ ʣʦʪʢʽʚ, ʘ 

ʪʘʢʦʞ ʨʠʥʢʠ. ʇʨʦʜʫʢʮʽʶ ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ  ʚʽʜʦʤʠʭ ʬʽʨʤ ʧʽʜʨʦʙʣʷʶʪʴ, ʜʦʜʘʶʯʠ 

ʫ ʾʾ ʩʢʣʘʜ ʧʘʨʘʬʽʥ, ʩʦʙʘʯʠʡ ʞʠʨ ʪʘ ʢʘʥʽʬʦʣʴ.  

ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ ʢʦʩʤʝʪʠʯʥʠʭ ʪʦʚʘʨʽʚ ʚʚʘʞʘʻʪʴʩʷ ʜʨʫʛʠʤ ʫ ʩʚʽʪʽ ʧʽʩʣʷ 

ʂʠʪʘʶ ʟʘ ʦʙʩʷʛʦʤ ʨʝʘʣʽʟʘʮʽʾ ʬʘʣʴʩʠʬʽʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ; ʝʢʩʧʝʨʪʠ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʻ 60% ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʟʘʟʥʘʯʝʥʠʭ ʪʦʚʘʨʽʚ [2]. 

ʇʘʨʬʫʤʠ, ʷʢ ʧʨʝʜʤʝʪ ʨʦʟʢʦʰʽ, ʻ ʦʩʦʙʣʠʚʦ ʮʽʢʘʚʠʤʠ ʜʣʷ ʬʘʣʴʩʠʬʽʢʘʮʽʾ. 

ɺʘʞʣʠʚʦ, ʱʦ ʘʨʦʤʘʪ ʘʙʦ ʜʠʟʘʡʥ ʙʘʛʘʪʴʦʭ ʫʧʘʢʦʚʦʢ ʧʘʨʬʫʤʝʨʥʠʭ ʚʠʨʦʙʽʚ 

ʥʘʛʘʜʫʻ ʚʽʜʦʤʽ ʩʚʽʪʦʚʽ ʙʨʝʥʜʠ, ʪʦʙʪʦ ʻ ʾʭ ʽʤʽʪʘʮʽʻʶ ʘʙʦ ʚʝʨʩʽʻʶ, ʢʦʪʨʘ ʥʘʛʘʜʫʻ 

ʪʽʣʴʢʠ ʘʨʦʤʘʪ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʘʨʬʫʤʽʚ, ʘʣʝ ʨʦʟʣʠʚʘʻʪʴʩʷ ʫ ʬʣʘʢʦʥʠ, ʥʝ ʩʭʦʞʽ ʥʘ 

ʬʽʨʤʦʚʽ. ɺʠʨʦʙʥʠʢʠ ʪʘʢʦʾ ʧʨʦʜʫʢʮʽʾ ʽʥʦʜʽ (ʭʦʯʘ ʥʘʡʯʘʩʪʽʰʝ ʜʨʽʙʥʠʤ ʰʨʠʬʪʦʤ) 

ʟʽʟʥʘʶʪʴʩʷ, ʱʦ ʮʝ ʥʝ ʬʽʨʤʦʚʽ ʧʘʨʬʫʤʠ, ʘ ʾʭ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʣʷ ʪʠʭ, ʢʦʤʫ 

ʦʨʠʛʽʥʘʣ ʥʝ ʧʦ ʢʠʰʝʥʽ. ʊʘʢʘ ʧʘʨʬʫʤʝʨʽʷ ʜʫʞʝ ʧʦʰʠʨʝʥʘ ʡ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ. 

ʆʜʥʘʢ, ʫ 2010 ʨ. ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʘʾʥʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʢʨʘʾʥ ɹʘʣʪʽʾ, ʘ ʪʘʢʦʞ 

ʅʽʤʝʯʯʠʥʠ) ʧʨʘʢʪʠʯʥʦ ʧʝʨʝʩʪʘʣʠ ʟʘʢʫʧʦʚʫʚʘʪʠ ʫʢʨʘʾʥʩʴʢʠʡ ʪʦʚʘʨ, ʦʩʢʽʣʴʢʠ 

ʡʦʛʦ ʚʘʨʪʽʩʪʴ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʧʦʩʪʘʯʘʥʥʷ, ʧʨʠʨʽʚʥʶʚʘʣʘʩʷ ʜʦ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʙʨʝʥʜʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫʢʨʘʾʥʩʴʢʽ ʧʘʨʬʫʤʝʨʥʽ ʪʦʚʘʨʠ ʥʝ 

ʟʜʘʪʥʽ ʟʘʤʽʩʪʠʪʠ ʧʦʣʴʩʴʢʫ ʽ ʨʦʩʽʡʩʴʢʫ ʧʨʦʜʫʢʮʽʶ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

ɽʢʦʥʦʤʣʷʯʠ ʥʘ ʚʠʪʨʘʪʘʭ, ʨʝʘʣʽʟʘʮʽʷ ʧʘʨʬʫʤʝʨʥʠʭ ʪʦʚʘʨʽʚ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʦʙʭʽʜ 

ʪʦʨʛʦʚʠʭ ʪʦʯʦʢ. 

ʇʝʨʝʚʘʛʠ ʨʝʘʣʽʟʘʮʽʾ ʧʦʟʘ ʪʦʨʛʦʚʠʤʠ ʪʦʯʢʘʤʠ ʦʯʝʚʠʜʥʽ: ʢʦʤʧʘʥʽʷʤ, ʱʦ 

ʟʘʡʤʘʶʪʴʩʷ ʮʠʤ ʚʠʜʦʤ ʙʽʟʥʝʩʫ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʙʫʜʦʚʫʚʘʪʠ ʟʚʠʯʘʡʥʠʡ 

ʟʙʫʪʦʚʠʡ ʣʘʥʮʶʞʦʢ, ʚʠʪʨʘʯʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ  ʥʘ ʩʧʽʚʧʨʘʮʶ ʟ ʨʦʟʜʨʽʙʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʦʱʦ. ʈʝʘʣʽʟʦʚʫʚʘʪʠ ʪʦʚʘʨ ʯʝʨʝʟ ʘʧʪʝʢʠ, ʩʫʧʝʨʤʘʨʢʝʪʠ, ʚʣʘʩʥʽ 

ʨʦʟʜʨʽʙʥʽ ʪʦʨʛʦʚʽ ʪʦʯʢʠ ʜʦʨʦʞʯʝ, ʥʽʞ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ  ʧʨʦʜʘʞʫ ʜʣʷ ʚʩʽʭ 

ʙʘʞʘʶʯʠʭ ʟʘʡʤʘʪʠʩʷ ʟʙʫʪʦʤ ʮʴʦʛʦ ʪʦʚʘʨʫ.  

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʥʝʧʨʘʚʠʣʴʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʩʤʝʪʠʢʠ, ʢʦʪʨʘ ʧʨʠʟʥʘʯʝʥʘ ʣʠʰʝ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʘʣʦʥʘʭ. ʆʬʽʮʽʡʥʽ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʯʽ ʧʨʦʜʘʶʪʴ ʧʨʦʬʝʩʽʡʥʫ ʢʦʩʤʝʪʠʢʫ ʚʩʽʤ ʩʚʦʾʤ ʢʣʽʻʥʪʘʤ, ʥʘʚʽʪʴ 

ʪʠʤ, ʭʪʦ ʥʝ ʻ ʧʨʦʬʝʩʽʡʥʠʤ ʤʘʡʩʪʨʦʤ. ɼʫʞʝ ʯʘʩʪʦ ʮʝ ʤʦʞʝ ʙʫʪʠ ʢʽʥʮʝʚʠʡ 

ʩʧʦʞʠʚʘʯ, ʷʢʠʡ ʰʫʢʘʻ ʰʣʷʭʠ ʧʦʢʫʧʢʠ ʪʦʚʘʨʫ ʟʘ ʦʧʪʦʚʦʶ ʮʽʥʦʶ ʚ ʦʙʭʽʜ ʩʚʦʛʦ 

ʩʘʣʦʥʫ. ʏʘʩʪʦ ʜʦʨʦʛʫ, ʫʥʽʢʘʣʴʥʫ ʢʦʩʤʝʪʠʯʥʫ ʧʨʦʜʫʢʮʽʶ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʚ 

ʧʝʨʝʭʦʜʘʭ ʯʠ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ.  

ʆʨʛʘʥʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʚʠʢʨʠʚʘʶʪʴ ʮʽʣʽ ʮʝʭʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʝʣʠʢʠʤʠ 
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ʧʦʪʫʞʥʦʩʪʷʤʠ, ʢʦʪʨʽ ʟʘʡʤʘʶʪʴʩʷ ʬʘʣʴʩʠʬʽʢʘʮʽʻʶ ʢʦʩʤʝʪʠʢʠ [1]. ɺʽʜʨʽʟʥʠʪʠ 

ʦʨʠʛʽʥʘʣʴʥʫ ʧʨʦʜʫʢʮʽʶ ʤʦʞʫʪʴ ʣʠʰʫ ʦʬʽʮʽʡʥʽ ʨʦʟʧʦʚʩʶʜʞʫʚʘʯʽ ʟʘ ʢʦʜʦʤ ʥʘ 

ʪʦʚʘʨʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʥʝʣʝʛʘʣʴʥʦʛʦ ʧʘʨʬʫʤʝʨʥʦ-ʢʦʩʤʝʪʠʯʥʦʛʦ ʨʠʥʢʫ, 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʩʧʦʞʠʚʘʯ 

ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʪʘʢʠʤʠ ʥʝʙʝʟʧʝʢʘʤʠ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʚʝʨʪʠʭ ʧʽʜʨʦʙʦʢ, ʱʦ 

ʰʢʦʜʷʪʴ ʡʦʛʦ ʟʜʦʨʦʚ'ʶ ʪʘ ʧʦʰʠʨʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʙʨʝʥʜʽʚ, ʟʘ ʷʢʽʩʪʴ ʷʢʠʭ 

ʚʠʨʦʙʥʠʢ ʥʝ ʥʝʩʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ.  

ɹʦʨʦʪʴʙʘ ʟ ʧʽʜʨʦʙʢʘʤʠ ʚʩʝ ʞ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ. ʆʩʢʽʣʴʢʠ 

ʢʦʩʤʝʪʠʯʥʘ ʧʨʦʜʫʢʮʽʷ ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʢʘʪʝʛʦʨʽʻʶ ʪʦʚʘʨʽʚ, ʪʦ ʘʢʪʫʘʣʴʥʠʤ ʧʦʩʪʘʻ 

ʧʠʪʘʥʥʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʣʠʰʝ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʘʛʘʟʠʥʘʭ, ʧʨʠʜʽʣʷʶʯʠ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽʡ ʙʝʟʧʝʮʽ. ɸʜʞʝ ʥʝ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʥʘʣʝʞʥʦʛʦ  

ʧʦʨʷʜʢʫ, ʢʦʣʠ ʢʦʩʤʝʪʠʯʥʫ ʧʨʦʜʫʢʮʽʶ ʧʨʦʜʘʚʘʪʠʤʫʪʴ ʙʫʜʴ-ʜʝ ʽ ʙʫʜʴ-ʭʪʦ. ʊʘʢʽ 

ʤʘʛʘʟʠʥʠ ʟʤʦʞʫʪʴ ʫʢʣʘʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʜʦʛʦʨʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʧʨʦ ʨʝʢʣʘʤʫ 

ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʨʤʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʷʢʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ɼʽʷʣʴʥʽʩʪʴ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʘʛʘʟʠʥʽʚ ʣʝʛʰʝ ʢʦʥʪʨʦʣʶʚʘʪʠ. ɺʘʞʣʠʚʦ, ʱʦʙ ʫʧʦʚʥʦʚʘʞʝʥʽ 

ʦʨʛʘʥʠ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʣʝʞʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʛʦ, 

ʱʦʙ ʚ ʦʙʽʛʫ ʙʫʣʠ ʪʽʣʴʢʠ ʪʽ ʢʦʩʤʝʪʠʯʥʽ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ 

ʚʠʤʦʛʘʤ [3]. 

ɸʥʘʣʽʟ ʦʙʽʛʫ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʘʩʚʽʜʯʫʻ ʥʘʷʚʥʽʩʪʴ ʧʨʦʙʣʝʤ 

ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʙʝʟʧʝʯʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʯʘ  ʧʨʦʜʫʢʮʽʾ. ʏʠʥʥʽ 

ʚʠʤʦʛʠ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʽ ʥʝ 

ʩʧʨʠʷʶʪʴ ʚʽʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʧʨʦʜʫʢʮʽʾ ʟ ʋʢʨʘʾʥʠ ʥʘ ʻʚʨʦʧʝʡʩʴʢʽ ʨʠʥʢʠ.  

ɼʣʷ ʚʽʪʯʠʟʥʷʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʢʦʩʤʝʪʠʯʥʠʭ ʪʦʚʘʨʽʚ ʛʦʣʦʚʥʽ ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʶʪʴ ʫ ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ, ʨʦʟʰʠʨʝʥʥʽ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ, 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʚʜʘʥʴ ʥʝʦʙʭʽʜʥʽ ʯʽʪʢʽ, ʧʦʝʪʘʧʥʽ ʢʨʦʢʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʘʢʪʫʘʣʴʥʠʡ ʩʪʘʥ ʝʢʦʥʦʤʽʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʢʦʩʤʝʪʠʯʥʦʛʦ ʨʠʥʢʫ, ʮʽʥʥʠʡ ʜʦʩʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʦʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʜʘʥʦʾ ʛʘʣʫʟʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʇʦʪʨʽʙʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʩʤʝʪʠʢʘ ʻ ʩʧʝʮʠʬʽʯʥʦʶ 

ʧʨʦʜʫʢʮʽʻʶ ʟʘ ʘʩʦʨʪʠʤʝʥʪʦʤ, ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ, ʪʦʤʫ ʾʾ 

ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʠʜʽʣʠʪʠ ʩʝʨʝʜ ʽʥʰʠʭ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʪʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʩʬʝʨʠ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʻ ʥʝ ʝʬʝʢʪʠʚʥʠʤ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ 

ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʽʚ ʪʘ ʧʦʩʪʘʥʦʚ, ʢʦʪʨʽ ʤʦʛʣʠ ʙ ʧʘʨʘʣʝʣʴʥʦ ʨʝʛʫʣʶʚʘʪʠ ʱʝ ʡ 

ʚʽʜʥʦʩʠʥʠ ʫ ʢʦʩʤʝʪʠʯʥʽʡ ʛʘʣʫʟʽ. 
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ʇʈʆɹʃɽʄʀ ɺʀɿʅɸʏɽʅʅʗ ʗʂʆʉʊɯ ʋʂʈɸɰʅʉʔʂʆɰ ʉʀʉʊɽʄʀ 

ʆʉɺɯʊʀ  

 

ʐʝʚʯʝʥʢʦ ɺ.ʗ., ʢ.ʽ.ʥ., ɺʦʟʠʢʦʚʘ ʃ.ʄ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ɺ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʟôʷʩʫʚʘʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʨʘʞʘʻʪʩɹʷ ʚʽʜʩʦʪʢʦʤ ʫʩʧʽʰʥʦʩʪʽ. ʇʨʦʪʝ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʨʠʥʮʠʧʽʚ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʽ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʧʨʘʮʽ ʜʝʷʢʽ ʧʝʜʘʛʦʛʠ-ʥʦʚʘʪʦʨʠ ʚʽʜʯʫʚʘʣʠ ʽʟʜʘʚʥʘ. ʅʘʧʨʠʢʣʘʜ, ɸ.ʄʘʢʘʨʝʥʢʦ 

ʩʪʚʝʨʜʞʫʚʘʚ, ʱʦ çʤʝʪʘ ʥʘʰʦʾ ʧʨʘʮʽ ʧʦʚʠʥʥʘ ʚʠʟʥʘʯʘʪʠʩʷ ʚ ʨʝʘʣʴʥʽʡ ʷʢʦʩʪʽ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʚʠʡʜʝ ʟ ʥʘʰʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʨʫʢè. ɺ.ʉʫʭʦʤʣʠʥʩʴʢʠʡ ʦʜʠʥ ʟ 

ʚʘʞʣʠʚʽʰʠʭ ʧʨʠʥʮʠʧʽʚ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʟʥʘʯʠʚ ʷʢ çʚʤʽʥʥʷ ʧʝʨʝʜʙʘʯʠʪʠè: 

ʮʝ çʥʘʩʘʤʧʝʨʝʜ ʚʤʽʥʥʷ ʦʛʣʷʥʫʪʠ ʧʨʦʡʜʝʥʠʡ ʰʣʷʭ, ʦʛʣʷʥʫʚʰʠ ʡʦʛʦ, ʧʦʙʘʯʠʪʠ ʚ 

ʥʴʦʤʫ ʩʴʦʛʦʜʝʥʥʽ ʫʩʧʽʭʠ ʽ ʥʝʚʜʘʯʽè [1]. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʥʘʰʦʾ ʜʝʨʞʘʚʠ  ʧʦʪʨʝʙʫʶʻ ʧʦʰʫʢʫ ʥʦʚʠʭ ʰʣʷʭʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʥʘʜʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘʤ, ʢʨʠʪʝʨʽʷʤ ʷʢʦʩʪʽ ʪʘ ʤʝʪʦʜʘʤ, ʷʢʽ ʧʨʠ 

ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ʉʘʤʝ ʮʝ ʩʧʨʠʯʠʥʠʣʦ ʥʘʛʘʣʴʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʻʜʠʥʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʯʘʩʪʢʦʚʦ ʧʦʚôʷʟʘʥʘ ʟ ʧʨʘʛʥʝʥʥʷʤ ʥʘʰʦʾ ʜʝʨʞʘʚʠ 

ʚʩʪʫʧʠʪʠ ʜʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ.  

ɺʠʤʽʨʶʚʘʥʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʷʢ ʧʦʨʽʚʥʷʣʴʥʦʾ ʢʘʪʝʛʦʨʽʾ, ʤʘʻ 

ʩʧʠʨʘʪʠʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻʜʠʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ, ʦʙôʻʢʪʠʚʥʠʭ ʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ï ʥʘʜʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ, ʥʘ ʩʠʩʪʝʤʫ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʠʥʮʠʧʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʥʘ ʟʘʛʘʣʴʥʫ ʪʝʦʨʽʶ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʈʦʟʤʘʾʪʪʷ 

ʝʪʠʯʥʠʭ, ʢʫʣʴʪʫʨʥʠʭ, ʤʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢʽʩʪʴ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʻʜʥʦʩʪʽ ʩʦʮʽʘʣʴʥʦ-

ʢʫʣʴʪʫʨʥʦʛʦ ʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʝʨʞʘʚʠ.  

ʇʦʚʥʦʮʽʥʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦ ʦʜʝʨʞʫʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʪʘ ʥʘ ʧʽʜʩʪʘʚʽ ʾʾ ʘʥʘʣʽʟʫ ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʦʶ, ʫʨʷʜʫ ʋʢʨʘʾʥʠ ʝʬʝʢʪʠʚʥʦ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʱʦ ʥʘʟʨʽʚʘʶʪʴ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʩʧʨʷʤʦʚʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʮʽʻʾ 

ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʾʾ ʷʢʽʩʪʶ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ʇʨʦʪʝ 

ʩʪʘʥʦʚʣʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ï ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ.  

ʄʽʞʥʘʨʦʜʥʘ ʧʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʘʥʘʣʽʟʦʤ ʪʘ ʦʮʽʥʶʚʘʥʥʷʤ ʩʠʪʫʘʮʽʾ ʻ ʻʜʠʥʦ ʤʦʞʣʠʚʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʚʽʨʢʠ ʪʦʛʦ, 

ʷʢʠʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʤʘʶʪʴ ʚʠʧʫʩʢʥʠʢʠ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ; 

ʥʘʩʢʽʣʴʢʠ ʟʤʽʩʪ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʨʽʚʥʶ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ; ʷʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʪʘ ʦʩʚʽʯʝʥʽʩʪʴ ʤʦʣʦʜʽ; ʷʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʫʥʠʢʘʪʠ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ; 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʷʢʽ ʟʤʽʥʠ ʜʦʮʽʣʴʥʦ ʚʥʝʩʪʠ ʜʦ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʚʠʤʦʛ ʜʦ ʦʙʦʚôʷʟʢʦʚʠʭ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʚʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʟʘʧʠʪʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʪʦʱʦ. 

ʂʦʞʝʥ ʟ ʥʘʩ ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʻ ʩʧʦʞʠʚʘʯʝʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʩʪʘʪʽ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʨʦʪʷʛʦʤ ʞʠʪʪʷ ʤʠ ʢʫʧʫʻʤʦ ʪʦʚʘʨʠ, ʢʦʨʠʩʪʫʻʤʦʩʴ 

ʥʘʜʘʥʠʤʠ ʧʦʩʣʫʛʘʤʠ ʪʘ ʦʧʣʘʯʫʻʤʦ ʾʭ [2]. 

ʇʦʩʣʫʛʠ ʷʢ ʩʧʝʮʠʬʽʯʥʠʡ ʚʠʜ ʧʨʦʜʫʢʮʽʾ ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ ʞʠʪʪʷ ʟ 

ʜʫʞʝ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʚʠʱʘ ʦʩʚʽʪʘ ʋʢʨʘʾʥʠ ï ʮʝ ʜʽʷʣʴʥʽʩʪʴ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ (ɺʅɿ), ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʙʽʣʴʰ ʥʽʞ ʟʘ 600 

ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ. ɼʝʨʞʘʚʘ ʚʠʟʥʘʯʘʻ ʻʜʠʥʽ ʚʠʤʦʛʠ ʜʦ ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʚʩʪʘʥʦʚʣʶʻ ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʦʩʚʽʪʠ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʻʜʥʽʩʪʴ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʘʚʦ ʢʦʞʥʦʛʦ 

ʛʨʦʤʘʜʷʥʠʥʘ ʥʘ ʷʢʽʩʥʫ ʦʩʚʽʪʫ. 

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ 

ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʤʠ ɺʅɿ: 

ʇʦ-ʧʝʨʰʝ, ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʘ, ʥʝ 

ʟʘʚʞʜʠ ʧʨʠʚ'ʷʟʘʥʽ ʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʇʦ-ʜʨʫʛʝ, ʩʪʚʦʨʝʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ɺʅɿ, ʨʦʟʛʣʷʥʫʪʽ ʫ ʨʦʙʦʪʘʭ 

ɼ.ɹʝʡʣʽ, ɼʞ.ɯʚʝʥʩʘ, ɯ.ɯʣʴʾʥʩʴʢʦʛʦ, ʄ.ɹʝʣʷʻʚʦʾ, ʉ.ʉʪʝʧʘʥʦʚʘ, ɭ.ʈʫʟʘʻʚʘ, 

ɽ.ʉʧʽʨʽʜʦʥʦʚʘ ʪʘ ʽʥʰʠʭ ʫʯʝʥʠʭ, ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʫʯʘʩʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. ʅʝ ʪʠʧʽʟʦʚʘʥ ̔

ʢʣʶʯʦʚʽ ʧʨʦʮʝʩʠ ɺʅɿ. ʅʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʨʫʯʥʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʾʾ 

ʦʧʠʩʫʶʪʴ, ʥʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʦʙʪʦ, 

ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʉʋʗ ɺʅɿ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʤʝʪʦʜʠʯʥʦ ʽ ʥʘʫʢʦʚʦ ʨʦʟʨʦʙʣʝʥʦ.  

ʇʦ-ʪʨʝʪʻ, ʽʩʥʫʶʪʴ ʥʘʫʢʦʚʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʨʦʛʘʣʠʥʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʊʘʢ, ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʥʦ ʁʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʉʋʗ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʫ ʥʘʩʪʘʥʦʚʘʭ 

ɯSʆ ʝʪʘʧʠ ʨʦʟʨʦʙʣʝʥʥʷ ʉʋʗ ʥʦʩʷʪʴ ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʞʝʨʝʣ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʫʯʘʩʥʘ ʧʝʜʘʛʦʛʽʯʥʘ 

ʥʘʫʢʘ ʟʽʪʢʥʫʣʘʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʨʦʟʚ'ʷʟʘʥʥʷ ʷʢʠʭ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʠʭ ʟʫʩʠʣʴ 

ʬʘʭʽʚʮʽʚ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ. ʆʜʥʦʧʨʝʜʤʝʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʝ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʷʚʠʚʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ.  

ʉʘʤʝ ʪʦʤʫ, ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʩʬʝʨʽ ʧʝʜʘʛʦʛʽʢʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʢʚʘʣʽʤʝʪʨʠʯʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ.  
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ʐʝʚʯʝʥʢʦ ɸ.ɺ.
1
, ʂʫʯʝʨʫʢ ɺ.ʖ.

1
, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ɻʨʘʙʦʚʩʴʢʠʡ ʆ.ɺ.

2
, ʢ.ʪ.ʥ., 

ʜʦʮʝʥʪ, ɻʘʙʝʨ ɸ.ɸ.
 2
 

1 ï ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

ʤ. ɺʽʥʥʠʮʷ 

2 ï ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ʋ ʥʘʡʙʣʠʞʯʝ ʜʝʩʷʪʠʣʽʪʪʷ ʦʜʥʽʻʶ ʽʟ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ ɺʅɿ ʩʪʘʻ ʨʦʟʨʦʙʢʘ 

ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ (ʉʄʗ). ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ 

ʚʠʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʙʫʜʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʮʠʭ ʩʠʩʪʝʤ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʉʄʗ ʦʩʥʦʚʥʠʡ ʫʧʦʨ ʨʦʙʠʪʴʩʷ ʥʘ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʷʚʠ ʜʝʬʝʢʪʽʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʘʙʦ ʧʦʩʣʫʛʠ ʽ ʧʦʩʪʽʡʥʦʤʫ 

ʧʦʣʽʧʰʝʥʥʽ, ʘ ʥʝ ʥʘ ʾʭ ʚʠʷʚʣʝʥʥʷ ʚ ʛʦʪʦʚʽʡ ʧʨʦʜʫʢʮʽʾ (ʥʘʜʘʥʦʾ ʧʦʩʣʫʛʠ). 

ɺʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ ʻ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ɺʧʨʦʚʘʜʠʚʰʠ ʉʄʗ, ʢʝʨʽʚʥʠʮʪʚʦ ɺʅɿ ʤʘʻ ʮʽʢʘʚʠʪʠʩʷ, ʷʢ ʚʦʥʘ ʬʫʥʢʮʽʦʥʫʻ, 

ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʧʦʣʘʜʢʠ ʚ ʩʠʩʪʝʤʽ, ʽ ʦʮʽʥʶʚʘʪʠ ʾʾ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʥʫʪʨʽʰʥʽʭ ʘʫʜʠʪʽʚ ʥʘʜʘʶʪʴ ʪʘʢʦʛʦ ʨʦʜʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʘʥʘʣʽʟʫ ʟ 

ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʢʦʨʠʛʫʚʘʣʴʥʽ ʜʽʾ ʽ ʚʠʷʚʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʣʽʧʰʝʥʥʷ ʷʢ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ɺʅɿ, ʷʢʠʡ ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ ʷʢ ʩʫʯʘʩʥʠʡ, ʽʥʥʦʚʘʮʽʡʥʠʡ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʡ ʡ ʟʘʪʨʝʙʫʚʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʧʦʚʠʥʝʥ ʧʦʩʪʽʡʥʦ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʦʮʽʥʦʯʥʠʭ ʧʨʦʮʝʜʫʨ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʦʩʚʽʪʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʟʤʽʩʪʦʚʥʽ ʽ ʧʨʦʮʝʩʫʘʣʴʥʽ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ. ɼʦ ʟʤʽʩʪʦʚʥʠʭ 

ʚʽʜʥʦʩʷʪʴ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʚʥʫʪʨʽʰʥʴʦʩʠʩʪʝʤʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; ʧʦʢʘʟʥʠʢʽʚ ʨʝʩʫʨʩʽʚ 

(ʧʦʪʝʥʮʽʘʣʫ) ɺʅɿ; ʦʮʽʥʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ; ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ; ʚʽʣʴʥʦʾ ʦʮʽʥʢʠ; ʜʦ ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʤʦʜʝʣʷʤ ï ʤʦʜʝʣʴ ʧʨʦʮʝʜʫʨ 

ʜʠʨʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʨʽʚʥʷʣʴʥʦʛʦ, ʚʠʙʽʨʢʦʚʦʛʦ, ʮʠʢʣʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, 

ʤʝʪʘ ʦʮʽʥʶʚʘʥʥʷ. 

ɺʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ ʻ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʝʥʝʜʞʤʝʥʪʫ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʄʗ. 

ɺʧʨʦʚʘʜʠʚʰʠ ʩʠʩʪʝʤʫ ʤʝʥʝʜʞʤʝʥʪʫ, ʢʝʨʽʚʥʠʮʪʚʦ ʧʦʚʠʥʥʝ ʧʦʩʪʽʡʥʦ ʚʽʜʩʪʝʞʫʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʚʥʫʪʨʽʰʥʽʭ 

ʘʫʜʠʪʽʚ ʥʘʜʘʶʪʴ ʪʘʢʦʛʦ ʨʦʜʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʘʥʘʣʽʟʫ ʟ ʙʦʢʫ ʢʝʨʽʚʥʠʮʪʚʘ ɺʅɿ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʢʦʨʠʛʫʚʘʣʴʥʽ ʜʽʾ ʽ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʣʽʧʰʝʥʥʷ, ʷʢ 

ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ʄʝʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʧʦʣʷʛʘʻ ʚ ʟʙʦʨʽ ʽʥʬʦʨʤʘʮʽʾ 

ʽ ʜʘʥʠʭ ʥʘ ʚʠʙʽʨʢʦʚʽʡ ʦʩʥʦʚʽ ʽ ʥʘʩʪʫʧʥʦʤʫ ʩʫʜʞʝʥʥʽ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʷʣʴʥʦʩʪʽ 

(ʷʢʦʩʪʽ), ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ ʚʝʜʫʪʴ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʦʰʠʨʝʥʥʶ ʜʦʩʚʽʜʫ ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʩʽʭ ʧʨʦʚʝʜʝʥʠʭ 

ʜʽʡ ʥʘ ʚʝʩʴ ɺʅɿ. 

ɺʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ, ʙʝʟʩʫʤʥʽʚʥʦ, ʻ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʦʩʚʽʪʠ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. 
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ʅʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʤʘʻ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʩʽ ʟʤʽʥʠ çʨʠʥʢʫè ʫ 

ʛʘʣʫʟʽ ʦʩʚʽʪʠ. ɺʅɿ, ʥʝʟʜʘʪʥʽ ʰʚʠʜʢʦ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʝʤʠʥʫʯʝ ʟʘʟʥʘʶʪʴ ʧʦʨʘʟʦʢ, ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʫʩʧʽʰʥʽ 

ʢʦʤʧʘʥʽʾ ʚʠʭʦʚʫʶʪʴ ʮʽʣʝ ʧʦʢʦʣʽʥʥʷ ʫʧʨʘʚʣʽʥʮʽʚ, ʰʚʠʜʢʦ ʧʝʨʝʡʥʷʣʠ ʜʦʩʚʽʜ ʫ 

ʟʘʨʫʙʽʞʥʠʭ ʬʘʭʽʚʮʽʚ. 

ɹʘʛʘʪʦ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʩʪʠʢʘʶʪʴʩʷ ʟ ʣʶʪʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ ʥʘ 

ʨʠʥʢʫ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʽʩʥʫʶʪʴ ɺʅɿ, ʷʢʠʤ ʚʜʘʻʪʴʩʷ ʟʘʣʠʰʘʪʠʩʷ ʧʦʧʝʨʝʜʫ 

ʚʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ ʽ ʥʘʚʽʪʴ ʜʝʩʷʪʠʣʽʪʴ. ɼʝʤʦʥʩʪʨʫʶʯʠ ʧʦʻʜʥʘʥʥʷ 

ʰʚʠʜʢʦʩʪʽ, ʨʫʭʣʠʚʦʩʪʽ, ʨʝʘʢʮʽʾ ʽ ʚʠʪʨʠʚʘʣʦʩʪʽ, ʚʦʥʠ ʙʘʯʘʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʩʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʽ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʢʦʣʠ ʾʭ ʩʫʧʝʨʥʠʢʠ ʨʝʘʛʫʶʪʴ ʥʘ ʩʠʪʫʘʮʽʶ, ʱʦ 

ʩʪʚʦʨʠʣʘʩʷ, ʣʽʜʝʨʠ ʚʞʝ ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʜʦ ʽʥʰʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʟʘʣʠʰʘʶʯʠ 

ʢʦʥʢʫʨʝʥʪʽʚ ʧʦʟʘʜʫ. 

ʋ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʩʠʩʪʝʤ ʷʢʦʩʪʽ ʟʨʦʙʣʝʥʠʡ ʘʢʮʝʥʪ ʥʘ 

ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʽ ʚʝʜʝʥʥʷ ʟʘʧʠʩʽʚ. ʊʠʤ ʩʘʤʠʤ ʫ ʨʽʟʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ 

ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʧʠʩʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʽʟʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʽ ʦʧʠʩ 

ʧʨʦʮʝʩʽʚ, ʘ ʥʘ ʜʽʣʽ ʥʽʯʦʛʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽ ʥʽʷʢʠʭ ʜʽʡ ʧʦ ʥʘʧʠʩʘʥʦʤʫ ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ISO 9001 ʯʘʩʪʦ ʻ ʛʦʣʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ, ʩʪʫʧʽʥʴ ʾʭ ʨʦʟʫʤʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ 

ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ, ʱʦ ʘʫʜʠʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ 

ʧʨʦʮʝʩʽʚ ʽ ʚʨʘʭʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʘʫʜʠʪʫ ʷʢʦʩʪʽ. ɼʦʮʽʣʴʥʦ ʧʨʠʜʽʣʷʪʠ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʧʨʦʮʝʩʘʤ, ʪʦʤʫ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʟʘʟʚʠʯʘʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʧʫʩʢʫ ʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʧʦʜʘʥʥʷʤ ʷʢʽʩʥʠʭ ʧʦʩʣʫʛ), ʧʨʠ ʮʴʦʤʫ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʥʝ ʧʦʚʠʥʥʦ ʽʛʥʦʨʫʚʘʪʠʩʷ. ɸʫʜʠʪ ʧʦʚʠʥʝʥ ʩʧʨʠʷʪʠ ʦʮʽʥʮʽ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʜʘʥʥʷ ʷʢʽʩʥʦʾ ʧʦʩʣʫʛʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. ʅʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʤʝʪʫ ʘʫʜʠʪʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʟʙʦʨʽ ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʘʥʠʭ ʥʘ ʚʠʙʽʨʢʦʚʽʡ 

ʦʩʥʦʚʽ ʽ ʥʘʩʪʫʧʥʦʤʫ ʚʠʥʝʩʝʥʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʫʜʞʝʥʥʷ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʷʢʦʩʪʽ, ʦʮʽʥʢʠ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ, ʟ ʷʢʦʾ ʧʨʦʚʦʜʠʣʘʩʷ ʚʠʙʽʨʢʘ. 

ʇʝʨʝʚʘʛʠ ʮʴʦʛʦ ʚʠʜʫ ʢʦʥʪʨʦʣʶ ʥʘʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʦʯʝʚʠʜʥʽ. ʇʦ-ʧʝʨʰʝ, 

ʢʝʨʽʚʥʠʢ ɺʅɿ ʩʘʤ ʽʥʽʮʽʶʻ ʢʦʥʪʨʦʣʴ, ʘ, ʦʪʞʝ, ʟʘʮʽʢʘʚʣʝʥʠʡ ʚ ʦʙ'ʻʢʪʠʚʥʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʽ ʥʝ ʩʭʠʣʴʥʠʡ ʚʠʜʽʣʷʪʠ ʧʽʜʨʦʟʜʽʣʠ ʽ ʧʦʩʘʜʦʚʽ ʦʩʦʙʠ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ 

ʤʦʞʝ ʙʫʪʠ ʚʠʚʝʜʝʥʘ ʟ-ʧʽʜ ʧʝʨʝʚʽʨʢʠ. ʇʦ-ʜʨʫʛʝ, ʙʫʜʫʯʠ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʧʦʣʽʧʰʝʥʥʷ, ʘʫʜʠʪ ʧʦʢʣʠʢʘʥʠʡ ʥʝ ʚʠʷʚʣʷʪʠ ʥʝʜʙʘʡʣʠʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʢʘʨʘʪʠ 

ʾʭ ʟʘ ʥʝʷʢʽʩʥʫ ʨʦʙʦʪʫ, ʘ ʚʠʟʥʘʯʘʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʡ ʧʨʠʯʠʥʠ ʾʭ ʧʦʷʚʠ. 

ʌʦʨʤʫʻʪʴʩʷ ʘʪʤʦʩʬʝʨʘ ʚʟʘʻʤʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʧʝʨʝʚʽʨʷʶʯʠʭ ʽ 

ʧʝʨʝʚʽʨʷʶʪʴʩʷ, ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʤʦʪʠʚʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ. ʇʦ-ʪʨʝʪʻ, 

ʘʫʜʠʪʦʨ ʥʝ ʜʠʢʪʫʻ ʘʣʛʦʨʠʪʤ ʧʦʚʝʜʽʥʢʠ ʚ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʘ ʚʠʚʯʘʶʯʠ 

ʩʪʘʥ ʩʧʨʘʚ, ʧʨʦʧʦʥʫʻ ʢʝʨʽʚʥʠʢʘʤ ʧʨʦʮʝʩʽʚ ʩʧʽʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ, ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʽ ʜʣʷ ʜʘʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʜʽʾ. ʇʦ-

ʯʝʪʚʝʨʪʝ, ʦʩʢʽʣʴʢʠ ʚʥʫʪʨʽʰʥʽʤʠ ʘʫʜʠʪʦʨʘʤʠ ʻ ʩʘʤʽ ʧʨʘʮʽʚʥʠʢʠ ʦʩʚʽʪʥʴʦʾ 

ʫʩʪʘʥʦʚʠ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʥʫʪʨʽʰʥʽʭ ʘʫʜʠʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʥʯʤʘʨʢʽʥʛ ï 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʨʘʱʦʛʦ ʜʦʩʚʽʜʫ ʦʜʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʽʥʰʽ. 

ɼʦʩʚʽʜ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʢʝʨʽʚʥʠʢʠ ʧʨʦʮʝʩʽʚ 

ʨʦʟʛʣʷʜʘʶʪʴ ʘʫʜʠʪ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʝʥʥʷ ʦʯʦʣʶʚʘʥʦʛʦ ʥʠʤʠ ʧʨʦʮʝʩʫ ʽ 

ʰʫʢʘʶʪʴ ʩʧʦʩʦʙʠ ʽʛʥʦʨʫʚʘʪʠ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʨʥʠʭ ʧʣʘʥʦʚʠʭ ʧʝʨʝʚʽʨʢʘʭ. 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʩʬʦʨʤʦʚʘʥʽ ʩʪʝʨʝʦʪʠʧʠ ʤʠʩʣʝʥʥʷ ʚʦʣʽʶʪʴ ʥʝ ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʠ 

ʜʦ ʧʨʦʙʣʝʤ ʫ ʪʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ, ʟʘ ʷʢʠʤʠ ʟʘ ʥʠʤʠ ʟʘʢʨʽʧʣʝʥʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ʊʘʢʘ ʽʥʝʨʪʥʽʩʪʴ ʫ ʧʦʛʣʷʜʘʭ ʥʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ, ʘ 

ʥʘʚʧʘʢʠ, ʟʘʢʨʽʧʣʶʻ ʩʬʦʨʤʦʚʘʥʽ ʩʠʩʪʝʤʥʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʧʝʨʝʚʦʜʷʯʠ ʾʭ ʫ 

ʩʪʘʪʫʩ ʪʨʘʜʠʮʽʡ. ɿʘʚʜʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʘʫʜʠʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʟʘʣʫʯʝʥʥʽ ʚ ʧʨʦʮʝʩ 

ʧʣʘʥʫʚʘʥʥʷ ʚʩʽʭ ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʮʝʩʽʚ, ʱʦʙ ʚ ʩʠʩʪʝʤʽ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ ʥʝ 

ʟʘʣʠʰʘʣʦʩʷ çʯʦʨʥʠʭ ʜʽʨè. 

ʆʜʥʘʢ ʜʘʥʠʡ ʤʝʪʦʜ ʪʘʢʦʞ ʤʘʻ ʽ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʧʨʠʥʮʠʧʦʚʫ ʜʠʭʦʪʦʤʽʶ ʦʮʽʥʢʠ (ʩʠʩʪʝʤʘ ʚʽʜʧʦʚʽʜʘʻ ʯʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ). 

ʇʨʠ ʮʴʦʤʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʩʪʽʡʥʘ, ʩʠʩʪʝʤʥʘ ʦʮʽʥʢʘ ʝʣʝʤʝʥʪʽʚ ʉʄʗ ʽ ʚʩʽʻʾ 

ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. ʂʨʽʤ ʪʦʛʦ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʧʦʚʥʦʪʘ ʘʫʜʠʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʜʦʩʚʽʜʫ ʘʫʜʠʪʦʨʽʚ. ʅʝʜʦʣʽʢʦʤ ʘʫʜʠʪʽʚ ʪʘʢʦʞ ʻ ʽ ʪʝ, 

ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʝʨʝʚʽʨʦʢ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʩʫʪʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ 

ʉʄʗ, ʪʦʤʫ ʘʫʜʠʪʦʨ ʣʠʰʝ ʬʽʢʩʫʻ ʧʦʤʠʣʢʠ ʽ ʥʝʜʦʣʽʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽ ʚʠʢʦʥʘʥʥʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʤʦʛ ʥʝ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʦʚʥʦʮʽʥʥʠʤ ʩʚʽʜʯʝʥʥʷʤ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʉʄʗ.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʣʘʥʦʚʝ, ʩʠʩʪʝʤʘʪʠʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʘʫʜʠʪʽʚ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʩʧʨʠʷʻ 

ʩʚʦʻʯʘʩʥʦʤʫ ʫʭʚʘʣʝʥʥʶ ʘʜʝʢʚʘʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʫʩʫʥʝʥʥʷ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʦʨʫʰʝʥʴ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʥʘʜʘʥʠʭ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʷʢ ʚʥʫʪʨʽʰʥʽʭ ʪʘʢ ʽ 

ʟʦʚʥʽʰʥʽʭ ʩʧʦʞʠʚʘʯʽʚ. 
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ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʩʝ ʙʽʣʴʰ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʮʝ ʜʘʻ ʟʤʦʛʫ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʦ 

ʩʴʦʛʦʜʥʽʰʥʽʭ ʫʤʦʚ ʨʠʥʢʫ, ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʨʦʙʥʠʯʦ-ʨʠʥʢʦʚʠʡ 

ʧʦʪʝʥʮʽʘʣ, ʧʽʜʚʠʱʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʽ ʬʦʨʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ 

ʧʝʨʝʜʫʤʦʚʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. 

ʄʝʪʦʶ ʥʘʧʠʩʘʥʥʷ ʮʽʻʾ ʩʪʘʪʪʽ ʻ ʨʦʟʛʣʷʜ ʽ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ, ʘ ʪʘʢʦʞ ʩʧʨʦʙʘ ʨʦʟʽʙʨʘʪʠʩʷ ʽ ʟʨʦʟʫʤʽʪʠ, ʷʢʠʤ ʯʠʥʦʤ ʮʽ ʩʠʩʪʝʤʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʮʥʝʥʥʷ ʽ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʷʢʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʨʦʟʛʣʷʜʫ ʽ ʦʩʚʦʻʥʥʷ ʢʦʥʮʝʧʮʽʡ ʽ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɼʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʷʧʦʥʩʴʢʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ;  

- ʩʠʩʪʝʤʘ ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ TQM;  

- ʚʽʪʯʠʟʥʷʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʷʢʦʩʪʽ.  

ʆʩʥʦʚʥʘ ʢʦʥʮʝʧʮʽʷ "ʷʧʦʥʩʴʢʦʛʦ ʬʝʥʦʤʝʥʫ" ʜʦʩʢʦʥʘʣʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʚ 

ʫʧʨʘʚʣʽʥʥʽ, ʪʘʢ ʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʘ ʪʝʭʥʽʢʘ, ʥʦʚʽʪʥʽ ʤʘʪʝʨʽʘʣʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʛʥʫʯʢʽ ʚʠʨʦʙʥʠʯʽ ʩʠʩʪʝʤʠ [4].  

ɿʘʛʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ - ʮʝ ʢʦʥʮʝʧʮʽʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʫʩʝʙʽʯʥʝ ʽ 

ʩʢʦʦʨʜʠʥʦʚʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʽ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʜʦ ʧʽʩʣʷʧʨʦʜʘʞʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ 

ʫʯʘʩʪʶ ʢʝʨʽʚʥʠʮʪʚʘ [5]. TQM - ʮʝ ʪʝʭʥʦʣʦʛʽʷ ʢʝʨʽʚʥʠʮʪʚʘ ʧʨʦʮʝʩʘʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ. ʂʦʥʮʝʧʮʽʷ TQM ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ:  

- ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʥʠ 

ˇʨʫʥʪʦʚʘʥʽ ʥʘ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʘʧʘʨʘʪʽ, ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʘʭ ʢʦʥʪʨʦʣʶ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚʩʶʜʠ;  

- ʩʠʩʪʝʤʘ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʮʝ ʧʨʠʡʦʤʠ ʽ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʥʘʚʯʘʪʠ ʧʝʨʩʦʥʘʣ ʚʦʣʦʜʽʥʥʶ ʮʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʧʨʘʚʠʣʴʥʦʤʫ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʶ. ʎʷ ʩʠʩʪʝʤʘ ʚʽʜʙʠʚʘʻ ʩʧʝʮʠʬʽʢʫ ʢʨʘʾʥʠ ʽ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʪʨʘʜʠʮʽʷʤʠ ʽ ʢʫʣʴʪʫʨʦʶ. ɰʾ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʶʚʘʪʠ 

ʩʘʤʠʤ;  

- ʩʠʩʪʝʤʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʘʤʠʭ ʧʨʠʥʮʠʧʽʚ ʽ ʟʤʽʩʪʫ TQM. ɺʦʥʘ ʱʝ 

ʙʽʣʴʰʝ ʩʧʝʮʠʬʽʯʥʘ. ʋ ʥʽʡ ʚʽʜʙʠʚʘʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʧʦʨʷʜʢʠ ʚ ʢʨʘʾʥʽ, ʯʠʥʥʝ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ 

ʫʤʦʚ [3]:  

- ʢʝʨʽʚʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʦʯʦʣʶʻ ʨʦʙʦʪʫ ʧʦ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʷʢʦʩʪʽ;  

- ʽʥʚʝʩʪʠʮʽʾ ʚʢʣʘʜʘʶʪʴʩʷ ʥʝ ʚ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʘ ʚ ʧʝʨʩʦʥʘʣ;  

- ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜ ʩʠʩʪʝʤʫ ʟʘʛʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʦʩʪʽ.  
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ʈʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʨʦʟʧʦʯʘʚʩʷ 

ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʜʦʩʚʽʜ ʧʦʚʽʜʥʠʭ ʢʨʘʾʥ, ʷʢʽ 

ʜʦʩʷʛʣʠ ʚʘʛʦʤʽ ʫʩʧʽʭʠ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ. ɺʽʪʯʠʟʥʷʥʠʡ ʤʝʥʝʜʞʤʝʥʪ ʷʢʦʩʪʽ 

ʟʥʘʡʰʦʚ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʦʟʨʦʙʣʝʥʦʾ ɭʜʠʥʦʾ ʜʝʨʞʘʚʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ɼʝʨʞʘʚʘ ʧʦʚʠʥʥʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʾʾ ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ. ɺʽʜ ʾʾ ʧʽʜʪʨʠʤʢʠ ʟʘʣʝʞʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ 

ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʪʯʠʟʥʷʥʦʾ 

ʧʨʦʜʫʢʮʽʾ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʽʥʪʝʨʝʩʽʚ ʩʧʦʞʠʚʘʯʘ ʚ ʋʢʨʘʾʥʽ ʟʘʩʥʦʚʘʥʘ 

ʛʨʦʤʘʜʩʴʢʘ ʦʨʛʘʥʽʟʘʮʽʷ ʋʢʨʘʾʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʱʦʨʽʯʥʦʛʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ɭʚʨʦʧʝʡʩʴʢʠʡ ʪʠʞʜʝʥʴ ʷʢʦʩʪʽ ʽ ʢʦʥʢʫʨʩ "100 ʢʨʘʱʠʭ ʪʦʚʘʨʽʚ 

ʋʢʨʘʾʥʠ". ʅʘʛʦʨʦʜʞʝʥʥʷ ʧʝʨʝʤʦʞʮʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʫʨʦʯʠʩʪʽʡ ʮʝʨʝʤʦʥʽʾ, 

ʧʨʠʩʚʷʯʝʥʽʡ ɺʩʝʩʚʽʪʥʴʦʤʫ ʜʥʶ ʷʢʦʩʪʽ (ʜʨʫʛʠʡ ʯʝʪʚʝʨ ʣʠʩʪʦʧʘʜʘ)[2].  

ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʙʣʘʛʦʧʦʣʫʯʯʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦʤʫ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʧʨʦʜʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʩʠʩʪʝʤʫ ʫʤʦʚ, ʧʨʦʮʝʩʽʚ ʽ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʟʘʧʣʘʥʦʚʘʥʠʡ ʨʽʚʝʥʴ ʧʨʠ ʨʦʟʨʦʙʮʽ, 

ʚʠʨʦʙʥʠʮʪʚʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʩʧʦʞʠʚʘʥʥʽ ʚʠʨʦʙʽʚ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ 

ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ[1]. 

ʏʠʥʥʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

- ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ (ʩʧʦʞʠʚʘʯʽ, ʧʨʦʛʨʝʩ, ʢʦʥʢʫʨʝʥʪʠ);  

- ʥʘʷʚʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʢʘʧʽʪʘʣʫ, ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʤʘʪʝʨʽʘʣʽʚ, ʝʥʝʨʛʽʾ, 

ʧʦʩʣʫʛ;  

- ʯʠʥʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚ ʦʙʣʘʩʪʽ ʷʢʦʩʪʽ ʽ ʨʦʙʦʪʘ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ. 

ɺʥʫʪʨʽʰʥʽ ʯʠʥʥʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ: 

- ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʬʽʥʘʥʩʠ, ʫʩʪʘʪʢʫʚʘʥʥʷ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ);  

- ʧʝʨʩʦʥʘʣ (ʢʚʘʣʽʬʽʢʘʮʽʷ ʽ ʤʦʪʠʚʘʮʽʷ);  

- ʷʢʽʩʪʴ ʧʨʦʝʢʪʫ (ʜʦʩʢʦʥʘʣʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ);  

- ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ (ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ).  

ʄʝʥʝʜʞʤʝʥʪ, ʷʢ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʧʝʨʝʜʙʘʯʘʻ:  

- ʤʘʨʢʝʪʠʥʛ;  

- ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʽʟ ʟʘʤʦʚʥʠʢʘʤʠ (ʢʦʥʪʨʘʢʪʠ, ʩʝʨʚʽʩ);  

- ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʮʽʾ;  

- ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʨʦʙʣʝʤʠ ʟ ʷʢʽʩʪʶ. 

ʉʫʯʘʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʱʦ ʨʝʘʣʽʟʫʻ ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʨʠʥʢʘʭ, ʟʘʩʪʦʩʦʚʫʻ ʟʘʜʣʷ ʟʘʧʣʘʥʦʚʘʥʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʝʣʝʤʝʥʪʠ ʫʩʽʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʎʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʚʝʜʝʥʦ ʫ ʚʠʛʣʷʜʽ "ʚʝʞʽ ʷʢʦʩʪʽ" 

(ʨʠʩ. 1).  

ʄʝʪʦʶ çʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽè ʻ ʚʠʷʚʣʝʥʥʷ ʥʝʧʨʠʜʘʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʽ ʥʝ 

ʜʦʧʫʩʪʠʪʠ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘ ʨʠʥʢʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

ʄʝʪʦʶ çʫʧʨʘʚʣʽʥʥʷ ʷʢʦʩʪʽè ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʚʠʭʦʜʫ ʷʢʽʩʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʦʶ çʧʣʘʥʫʚʘʥʥʷ ʷʢʦʩʪʽè ʻ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʟʘʧʠʪʽʚ ʩʧʦʞʠʚʘʯʘ. 

ʄʝʪʦʶ çʝʢʦʣʦʛʽʾ ʷʢʦʩʪʽè ʻ ʝʬʝʢʪʠʚʥʝ ʧʦʻʜʥʫʚʘʥʥʷ ʚʠʤʦʛ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ. 
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ʈʠʩʫʥʦʢ 1 ï "ɺʝʞʘ ʷʢʦʩʪʽ" 

 

ʗʢʱʦ "ʚʝʞʘ ʷʢʦʩʪʽ" ʚʽʜʙʠʚʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʥʘʧʦʚʥʝʥʥʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, ʪʦ ʢʦʞʥʘ ʥʦʚʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʤʘʻ ʧʨʘʚʦ 

ʥʘʟʠʚʘʪʠʩʷ çʟʘʛʘʣʴʥʦʶè, ʦʩʢʽʣʴʢʠ ʽʥʪʝʛʨʫʻ ʫʚʝʩʴ ʧʦʧʝʨʝʜʥʽʡ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʷʢʽʩʪʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʩʢʦʧʽʶʚʘʪʠ ʩʠʩʪʝʤʫ ʟʘʛʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ. ʂʦʞʥʘ ʢʨʘʾʥʘ, ʢʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʚʠʥʥʽ ʨʦʟʨʦʙʠʪʠ ʪʘʢʫ 

ʩʠʩʪʝʤʫ, ʷʢʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʪʫʧʝʥʽ ʚʽʜʧʦʚʽʜʘʻ ʪʝʭʥʽʯʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʽ 

ʫʤʦʚʘʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʨʦʙʽʪ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʚʠʨʦʙʫ.  

ʇʝʨʝʭʽʜ ʋʢʨʘʾʥʠ ʜʦ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʜʘʚ ʚʽʪʯʠʟʥʷʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʢʦʧʠʯʝʥʠʡ ʫ ʩʚʽʪʽ ʧʦʪʝʥʮʽʘʣ ʥʘʫʢʦʚʠʭ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʚʟʷʪʠ 

ʙʽʣʴʰ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ ʫ ʩʬʝʨʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʷʢʦʩʪʽ [2]. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʴʦʛʦʜʥʽ ʩʪʚʦʨʝʥʥʷ  ̔ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʫ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʥʘʩʝʣʝʥʥʷ, ʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʱʝ ʙʽʣʴʰʝ ʫʩʢʣʘʜʥʶʻʪʴʩʷ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʧʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʩʪʦʷʪʴ ʥʘʩʪʫʧʥʽ ʧʝʨʚʠʥʥʽ ʧʨʦʙʣʝʤʠ [1]: 

- ʥʘʧʦʚʥʠʪʠ ʥʦʚʠʤʠ ʽʜʝʷʤʠ ʽ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʥʦʚʠʭ ʚʠʨʦʙʽʚ; ʚʠʚʯʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʧʦʪʨʝʙʠ ʪʦʚʘʨʥʦʛʦ ʨʠʥʢʫ; 

- ʥʘʣʘʛʦʜʠʪʠ ʟʨʫʡʥʦʚʘʥʽ ʟʚ'ʷʟʢʠ ʟ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ-ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ 

ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʚʠʨʦʙʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʩʫʯʘʩʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ, ʚʠʧʨʦʙʫʚʘʣʴʥʝ ʽ ʢʦʥʪʨʦʣʴʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʦʩʥʘʱʝʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ; 

- ʥʘʚʯʠʪʠʩʷ ʨʦʙʦʪʽ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʶ;  

- ʦʤʦʣʦʜʠʪʠ ʽʥʞʝʥʝʨʥʠʡ ʩʢʣʘʜ; 

- ʚʽʜʥʦʚʠʪʠ ʘʙʦ ʩʪʚʦʨʠʪʠ ʚʥʫʪʨʽʬʽʨʤʦʚʽ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ;  

- ʦʩʚʦʾʪʠ ʤʝʪʦʜʠ ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ.  

ʈʦʟʛʣʷʥʫʚʰʠ ʮʽ ʧʨʦʙʣʝʤʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʝʨʝʜʦʩʪʘʥʥʷ ʟ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʦʙʣʝʤ ʻ ʙʽʣʴʰ ʧʨʽʦʨʠʪʝʪʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽ. ʇʨʠ ʜʝʬʽʮʠʪʽ 

ʟʘʩʦʙʽʚ ʩʘʤʝ ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʧʽʜʧʨʠʻʤʩʪʚ 

ʜʦ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʩʪʘʣʘ ʙ 

ʥʘʡʤʝʥʰ ʜʦʨʦʛʠʤ ʟʘʭʦʜʦʤ, ʟʜʘʪʥʠʤ ʧʨʠʥʝʩʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ 

ʝʢʦʣʦʛʽʷ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʴ 

ʧʣʘʥʫʚʘʥʥʷ ʷʢʦʩʪʽ 

ʫʧʨʘʚʣʽʥʥʷ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ 
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ʝʬʝʢʪ.  

ʇʨʦʙʣʝʤʘ ʷʢʦʩʪʽ - ʢʦʤʧʣʝʢʩʥʘ, ʪʦʙʪʦ ʾʾ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʪʽʣʴʢʠ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʦʜʥʦʯʘʩʥʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʩʬʝʨʘʭ ʝʢʦʥʦʤʽʢʠ, ʟʘʢʦʥʦʜʘʚʩʪʚʘ, 

ʪʝʭʥʽʢʠ, ʦʩʚʽʪʠ ʽ ʢʫʣʴʪʫʨʠ. ɼʦ ʦʙʥʘʜʽʡʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽ ʪʝ, ʱʦ 

ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʨʽʟʢʦ ʘʢʪʠʚʽʟʫʚʘʣʘʩʷ ʪʝʭʥʽʯʥʘ ʧʦʣʽʪʠʢʘ ʚ ʦʙʣʘʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʽʩʪʶ, ʦʩʦʙʣʠʚʦ ʚ ʯʘʩʪʠʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʷʢʦʩʪʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ISO 9000[3].  

ɺʨʘʭʦʚʫʶʯʠ ʥʝʜʦʩʪʘʪʥʽʡ ʦʙ'ʻʤ ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʧʨʠʜʙʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ 

ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʢʝʨʽʚʥʠʢʘʤ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʨʝʟʝʨʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʜʝʬʝʢʪʥʫ ʧʨʦʜʫʢʮʽʶ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ.  

ɼʠʚʥʦ, ʱʦ ʜʦʩʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʚʠʚʯʝʥʥʶ ʫ ɺʅɿ ʋʢʨʘʾʥʠ 

ʧʠʪʘʥʴ ʷʢʦʩʪʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʷʢ ʽʥʞʝʥʝʨʽʚ, ʪʘʢ ʽ 

ʝʢʦʥʦʤʽʩʪʽʚ, ʽ ʫʧʨʘʚʣʽʥʮʽʚ (ʤʝʥʝʜʞʝʨʽʚ). ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʽ ʮʽ ʟʥʘʥʥʷ 

ʢʝʨʽʚʥʠʢʘʤ ʫʩʽʭ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʽ ʩʬʝʨʠ ʧʦʩʣʫʛ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʇʆʂʈɸʑɽʅʅʗ ʗʂʆʉʊɯ ɾʀʊʊʊʗ ʅɸ ɯɼɽɰ ʊʆʊɸʃʔʅʆɻʆ 

ʄɽʅɽɼɾʄɽʅʊʋ ʗʂʆʉʊɯ 

 

ɻʦʥʪʘʨ ɸ.ɸ., ʆʣʷʰ ɻ.ɯ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ, 

ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʥʷʪʪʷ 

çʷʢʽʩʪʴè ʩʪʦʩʫʻʪʴʩʷ ʙʫʜʴ-ʷʢʦʛʦ ʘʩʧʝʢʪʫ ʞʠʪʪʷ. ʆʙ'ʻʢʪʦʤ ʷʢʦʩʪʽ ʤʦʞʝ ʙʫʪʠ 

ʧʨʦʜʫʢʮʽʷ, ʧʨʦʮʝʩ, ʦʨʛʘʥʽʟʘʮʽʷ ʯʠ ʦʢʨʝʤʘ ʦʩʦʙʘ, ʘ ʪʘʢʦʞ ʙʫʜʴ-ʷʢʘ ʢʦʤʙʽʥʘʮʽʷ ʟ 

ʥʠʭ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʢʦʤʙʽʥʘʮʽʾ ʻ ʷʢʽʩʪʴ ʞʠʪʪʷ [1]. 

ʄʝʪʦʶ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʻ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʋʢʨʘʾʥʽ. ʅʘ ʤʦʶ 

ʜʫʤʢʫ, ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʧʦʣʽʪʠʢʦʶ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʽ 

ʩʪʦʩʫʚʘʪʠʩʷ ʷʢ ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ, ʪʘʢ ʽ ʜʝʨʞʘʚʠ ʚ ʮʽʣʦʤʫ. ʆʩʢʽʣʴʢʠ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ ʻ ʛʦʣʦʚʥʦʶ ʢʦʥʢʫʨʝʥʪʥʦʶ ʧʝʨʝʚʘʛʦʶ. 

ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ: çʗʢ ʮʶ ʽʜʝʶ ʤʦʞʥʘ ʚʪʽʣʠʪʠ ʫ ʞʠʪʪʷ?è. ɼʦʩʚʽʜ ʧʨʦʚʽʜʥʠʭ 

ʢʨʘʾʥ ʩʚʽʪʫ ʧʦʢʘʟʫʻ: ʰʣʷʭ ʜʦ ʧʨʦʮʚʽʪʘʥʥʷ ʽʜʝ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘ ʚʩʽʭ 

ʨʽʚʥʷʭ, ʫ ʚʩʽʭ ʩʬʝʨʘʭ ï ʙʝʟ ʚʠʢʣʶʯʝʥʥʷ, ʘ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʩʠʩʪʝʤʥʠʤ. ʊʦʞ ʨʦʟʛʣʷʥʝʤʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʯʝʨʝʟ ʽʜʝʶ ʪʦʪʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ (TQM). ʎʷ ʽʜʝʷ ʚʠʩʣʦʚʣʶʚʘʣʘʩʷ ʜʝʢʽʣʴʢʦʤʘ ʩʧʝʮʽʘʣʽʩʪʘʤʠ, ʦʜʥʘʢ 

ʛʦʣʦʚʥʦʶ ʜʽʡʦʚʦʶ ʦʩʦʙʦʶ ʩʪʘʚ ɸʨʤʘʥʜ ɺʝʣʣʽʥ ʌʝʡʛʝʥʙʘʫʤ ï ʚʩʝʩʚʽʪʥʴʦ 

ʚʽʜʦʤʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ, ʘʢʘʜʝʤʽʢ ʄɸʂ ʽ ʦʜʠʥ ʟ ʾʾ ʟʘʩʥʦʚʥʠʢʽʚ, 

ʧʦʯʝʩʥʠʡ ʯʣʝʥ ʽ ʢʦʣʠʰʥʽʡ ʧʨʝʟʠʜʝʥʪ ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʟ ʷʢʦʩʪʽ 

(ASQ). ɺʽʥ ʨʦʟʚʠʥʫʚ ʧʦʥʷʪʪʷ ʩʧʽʨʘʣʽ ʷʢʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ɼʞʦʟʝʬʦʤ 

ɼʞʫʨʘʥʦʤ [2].  

Total Quality Management (TQM) ï ʮʝ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧʘʥʽʻʶ, ʱʦ 

ʦʟʥʘʯʘʻ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʾʾ ʢʝʨʽʚʥʠʮʪʚʘ, ʷʢʠʡ ʥʘʮʽʣʝʥʠʡ ʥʘ ʷʢʽʩʪʴ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʫʯʘʩʪʽ ʚʩʽʭ ʾʾ ʯʣʝʥʽʚ ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʫʩʧʽʭʫ 

ʰʣʷʭʦʤ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʘ ʽ ʚʠʛʦʜʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. 

TQM ʫʚʽʙʨʘʚ ʚ ʩʝʙʝ ʚʩʝ ʧʨʦʛʨʝʩʠʚʥʝ, ʱʦ ʧʨʠʪʘʤʘʥʥʠʤ ʜʣʷ ʧʦʧʝʨʝʜʥʽʭ 

ʢʦʥʮʝʧʮʽʡ ʫʧʨʘʚʣʽʥʥʷ [3]. 

ʊQM ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʦʨʷʜ ʟ ʷʢʽʩʪʶ ʧʨʦʜʫʢʮʽʾ, ʧʝʨʝʩʣʽʜʫʻ 

ʪʘʢʦʞ ʽʥʰʽ ʢʽʥʮʝʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʘʢʽ, ʷʢ ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʢʦʤʝʨʮʽʡʥʠʡ ʫʩʧʽʭ, 

ʢʦʨʠʩʪʴ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ. ʊʠʤ ʩʘʤʠʤ TQM ʚʧʣʠʚʘʻ ʥʘ 

ʚʩʽ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʘ ʥʝ ʣʠʰʝ ʥʘ ʪʽ, ʷʢʽ  ʩʪʦʩʫʶʪʴʩʷ  

ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ï ʮʝ ʩʧʦʩʽʙ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʘ ʥʝ ʦʜʥʘ ʧʨʦʛʨʘʤʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʨʦʟʨʦʙʢʘ ʜʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʘ ʩʚʦʛʦ ʨʦʜʫ ʨʝʚʦʣʶʮʽʻʶ ʚ ʬʽʣʦʩʦʬʽʾ 

ʷʢʦʩʪʽ.  

ɯʜʝʦʣʦʛʽʷ TQM ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ï ʧʨʦʮʝʩʫ ʧʦʣʽʧʰʝʥʥʷ ʥʝʤʘʻ 

ʤʝʞʽ. ɹʝʟʫʤʦʚʥʦ ʽʜʝʘʣʫ ʜʦʩʷʛʪʠ ʥʝʤʦʞʣʠʚʦ, ʘʣʝ ʧʨʘʛʥʫʪʠ ʜʦ ʮʴʦʛʦ, ʥʝ 

ʟʫʧʠʥʷʶʯʠʩʴ ʥʘ ʜʦʩʷʛʥʫʪʦʤʫ, ʥʝʦʙʭʽʜʥʦ. ʊʫʪ ʜʦʨʝʯʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʦʛʽʶ ʟ 

ʰʠʨʦʢʦ ʚʽʜʦʤʠʤ ʦʣʽʤʧʽʡʩʴʢʠʤ ʛʘʩʣʦʤ: çCitius, Altius, Fortius!è, ʷʢʝ ʜʦʩʣʽʚʥʦ 

ʦʟʥʘʯʘʻ çʐʚʠʜʰʝ, ʚʠʱʝ, ʩʠʣʴʥʽʰʝ!è. 

ʄʝʪʫ TQM ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʷʢ ʜʦʩʷʛʥʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʫʩʧʽʭʫ 

ʰʣʷʭʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʫʩʽʭ ʛʨʫʧ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ 

ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ.  
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ɿʘʚʜʘʥʥʷʤʠ TQM ʻ ʧʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʰʣʷʭʦʤ ʨʝʛʫʣʷʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ 

ʜʝʬʝʢʪʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʥʝʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʟʘʚʦʶʚʘʥʥʷ ʜʦʚʽʨʠ ʚʩʽʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʛʨʫʧ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʥʫʯʢʦʩʪʽ, ʩʚʦʻʯʘʩʥʠʭ ʧʦʩʪʘʚʦʢ, 

ʝʥʝʨʛʽʾ ʢʦʣʝʢʪʠʚʫ [4]. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʢʦʥʮʝʧʮʽʷ TQM ʙʘʟʫʻʪʴʩʷ ʥʘ 12 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʘʭ. ʂʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ TQM, ʷʢʽ ʚ ʜʝʱʦ ʟʤʽʥʝʥʦʤʫ 

ʚʠʛʣʷʜʽ ʫʚʽʡʰʣʠ ʜʦ ʩʢʣʘʜʫ ʧʨʠʥʮʠʧʽʚ ʩʠʩʪʝʤʠ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʩʪʘʥʜʘʨʪʘʭ ISO ʩʝʨʽʾ 9000, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ  TQM 

 

ʂʦʥʮʝʧʮʽʷ TQM ʟʥʘʡʰʣʘ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʢʦʤʧʘʥʽʾ ʟʘʡʤʘʪʠ ʧʨʦʚʽʜʥʽ 

ʧʦʟʠʮʽʾ ʫ ʩʚʦʾʡ ʥʽʰʽ. ɺʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʬʝʨʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚ 

ʜʝʨʞʩʪʨʫʢʪʫʨʘʭ, ʫ ʩʬʝʨʽ ʙʽʟʥʝʩʫ, ʤʝʜʠʮʠʥʽ, ʚʠʱʽʡ ʰʢʦʣʽ. ʈʘʥʽʰʝ ʩʠʩʪʝʤʥʦʤʫ 

ʧʽʜʭʦʜʫ ʙʫʣʦ ʧʨʠʪʘʤʘʥʥʝ ʪʝ, ʱʦ ʚʠʨʽʰʘʣʴʥʝ ʩʣʦʚʦ ʙʫʣʦ ʟʘ ʢʝʨʽʚʥʠʢʦʤ ï 

ʬʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʚʽʥ ʤʽʛ ʚʧʣʠʚʘʪʠ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ, ʪʝʧʝʨ ʞʝ ʫʧʨʘʚʣʽʥʥʷ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʝʨʝʜʘʥʦ ʚ ʨʫʢʠ ʩʧʦʞʠʚʘʯʘ. ʇʝʨʝʦʨʽʻʥʪʘʮʽʷ ʥʘ ʩʧʦʞʠʚʘʯʘ ʥʝ 

ʪʽʣʴʢʠ ʚʠʩʫʚʘʻ ʡʦʛʦ ʥʘ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʚ ʩʠʩʪʝʤʽ, ʘʣʝ ʡ ʦʟʥʘʯʘʻ, ʱʦ ʚʝʣʠʯʝʟʥʘ 

ʨʦʣʴ ʚʽʜʚʦʜʠʪʴʩʷ ʦʪʨʠʤʘʥʥʶ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʡʦʛʦ ʨʝʘʣʴʥʽ ʧʦʪʨʝʙʠ ʽ 

ʧʦʥʷʪʪʷ. 

ʆʩʚʦʻʥʥʷ ʤʝʪʦʜʽʚ TQM ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ ï ʮʝ ʱʝ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʨʠʥʢʫ ʥʘʙʘʛʘʪʦ 

ʫʩʧʽʰʥʽʰʝ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʽ ʤʝʪʦʜʠ ʤʝʥʝʜʞʤʝʥʪʫ. 
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ɺʀʄɯʈʖɺɸʃʔʅʀʁ ʇɽʈɽʊɺʆʈʖɺɸʏ ʇɸʈɸʄɽʊʈɯɺ ɹɯʆʃʆɻɯʏʅʀʍ 

ʊʂɸʅʀʅ ʅɸ ʅɸʇʈʋɻʋ 
 

ɸʥʪʦʥʶʢ ʆ.ʆ., ʇʦʭʦʜʠʣʦ ɭ.ɺ., ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, 

ʤ. ʃʴʚʽʚ 

 

ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʤʝʪʦʜʦʤ 

ʽʤʧʝʜʘʥʩʦʤʝʪʨʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʢʣʘʜʥʠʭ ʝʣʝʢʪʨʦʜʽʚ. ʇʨʦʪʝ ʧʨʠ ʮʴʦʤʫ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʚʧʣʠʚʘʶʪʴ ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʥʘ ʤʝʞʽ ʝʣʝʢʪʨʦʜ-ʦʙôʻʢʪ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʧʣʦʱʽ, ʩʠʣʠ ʧʨʠʪʠʩʥʝʥʥʷ, 

ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʧʨʠʩʫʪʥʦʩʪʽ ʚʦʣʦʛʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʦʪʠʨʠʝʣʝʢʪʨʦʜʥʫ (ʪʝʪʨʘʧʦʣʷʨʥʫ) ʩʭʝʤʫ ʟʘʤʽʱʝʥʥʷ, ʜʝ ʜʚʘ 

ʝʣʝʢʪʨʦʜʠ ʧʦʪʝʥʮʽʘʣʴʥʽ ʽ ʜʚʘ ʩʪʨʫʤʦʚʽ [1].  

ɿ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʪʠʚʥʦʾ ʪʘ 

ʨʝʘʢʪʠʚʥʦʾ ʩʢʣʘʜʦʚʠʭ ʽʤʧʝʜʘʥʩʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ, ʧʦʜʘʥʦʾ ʚ ʨʦʙʦʪʽ [1], 

ʙʘʯʠʤʦ, ʱʦ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʟʘʩʽʙ ʚʚʝʜʝʥʦ 

ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʽ ʛʝʥʝʨʘʪʦʨ ʩʠʤʝʪʨʠʯʥʠʭ ʧʨʷʤʦʢʫʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʽʥʪʝʛʨʘʪʦʨ 

ʪʘ ʧʝʨʝʪʚʦʨʶʚʘʯ ʥʘʧʨʫʛʘ-ʩʪʨʫʤ, ʚʠʭʦʜʠ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʩʪʨʫʤʦʚʠʭ 

ʝʣʝʢʪʨʦʜʽʚ, ʧʦʩʣʽʜʦʚʥʦ ʟôʻʜʥʘʥʽ ʜʠʬʝʨʝʥʮʽʡʥʠʡ ʧʽʜʩʠʣʶʚʘʯ, ʚʭʦʜʠ ʷʢʦʛʦ 

ʟôʻʜʥʘʥʽ ʟ ʧʦʪʝʥʮʽʘʣʴʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ, ʩʠʥʭʨʦʥʥʠʡ ʜʝʪʝʢʪʦʨ, ʚʭʽʜ ʫʧʨʘʚʣʽʥʥʷ 

ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʚʠʭʦʜʫ ʜʚʦʭʧʦʟʠʮʽʡʥʦʛʦ ʧʝʨʝʤʠʢʘʯʘ, ʧʽʜʩʠʣʶʚʘʯ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʽ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, ʘ ʪʘʢʦʞ ʧʦʚʝʨʪʘʶʯʠʡ ʥʘ 90Ü 

ʢʘʩʢʘʜ, ʚʭʽʜ ʷʢʦʛʦ ʟôʻʜʥʘʥʠʡ ʟ ʚʭʦʜʦʤ ʽʥʪʝʛʨʘʪʦʨʘ ʽ ʧʝʨʰʠʤ ʚʭʦʜʦʤ 

ʜʚʦʭʧʦʟʠʮʽʡʥʦʛʦ ʧʝʨʝʤʠʢʘʯʘ, ʘ ʚʠʭʽʜ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʜʨʫʛʦʛʦ ʚʭʦʜʫ 

ʜʚʦʭʧʦʟʠʮʽʡʥʦʛʦ ʧʝʨʝʤʠʢʘʯʘ. ʎʝʡ ʧʨʠʩʪʨʽʡ ʧʨʦʩʪʠʡ ʚ ʨʝʘʣʽʟʘʮʽʾ, ʧʨʦʪʝ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʣʠʰʝ ʧʘʨʘʤʝʪʨʽʚ ʽʤʧʝʜʘʥʩʫ. ʋ ʨʦʙʦʪʽ [2] ʧʦʜʘʥʦ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʧʘʨʘʤʝʪʨʽʚ ʘʢʪʠʚʥʦʾ ʪʘ ʨʝʘʢʪʠʚʥʦʾ ʩʢʣʘʜʦʚʠʭ 

ʽʤʧʝʜʘʥʩʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʟ ʪʝʪʨʘʧʦʣʷʨʥʦʶ ʩʭʝʤʦʶ ʟʘʤʽʱʝʥʥʷ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʝʥʝʨʘʪʦʨʘ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʥʘʧʨʫʛ, 

ʰʠʨʦʢʦʩʤʫʛʦʚʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʧʽʜʩʠʣʝʥʥʷ ʜʣʷ 

ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʟʘʜʘʥʦʾ ʘʤʧʣʽʪʫʜʠ, ʬʘʟʦʯʫʪʣʠʚʦʛʦ 

ʚʠʤʽʨʶʚʘʯʘ ʨʽʟʥʠʮʽ ʜʚʦʭ ʥʘʧʨʫʛ, ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʩʪʽʡʥʦʾ ʥʘʧʨʫʛʠ, ʙʣʦʢʫ 

ʽʥʜʠʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʙʣʦʢʽʚ ʣʘʥʮʶʛʽʚ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʽ ʫʧʨʘʚʣʽʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʟʤʽʥʠ ʩʢʣʘʜʦʚʠʭ ʽʤʧʝʜʘʥʩʫ ʙʽʦʣʦʛʽʯʥʦʾ ʪʢʘʥʠʥʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ 

ʚʚʝʜʝʥʥʷ ʛʝʥʝʨʘʪʦʨʘ ʩʠʥʫʩʦʾʜʘʣʴʥʠʭ ʥʘʧʨʫʛ, ʬʘʟʦʯʫʪʣʠʚʦʛʦ ʚʠʤʽʨʶʚʘʯʘ ʨʽʟʥʠʮʽ 

ʜʚʦʭ ʥʘʧʨʫʛ ʽ ʙʣʦʢʽʚ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʽ ʫʧʨʘʚʣʽʥʥʷ. ʇʨʦʪʝ ʥʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ 

ʧʨʠʩʪʨʦʶ ʻ ʩʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʧʨʫʛʠ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʫ ʪʘ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʜʤʽʪʘʥʩʫ. ʉʘʤʝ ʪʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʧʨʦʧʦʟʠʮʽʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʥʘʧʨʫʛʠ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʧʘʨʘʤʝʪʨʽʚ 

ʽʤʧʝʜʘʥʩʫ, ʪʘʢ ʽ ʧʘʨʘʤʝʪʨʽʚ ʘʜʤʽʪʘʥʩʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʤʽʪʘʥʩʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ. 

ʅʘ ʨʠʩ.1 ʧʦʜʘʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʧʘʨʘʤʝʪʨʽʚ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʥʘ ʥʘʧʨʫʛʫ. 
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ʈʠʩʫʥʦʢ 1 ï ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽʤʽʪʘʥʩʫ ʙʽʦʣʦʛʽʯʥʠʭ 

ʪʢʘʥʠʥ: ɻï ʛʝʥʝʨʘʪʦʨ, ʌʇ ï ʬʘʟʦʧʦʚʝʨʪʘʯ, ʌɼ1 ʽ ʌɼ1 ï ʬʘʟʦʯʫʪʣʠʚʽ ʜʝʪʝʢʪʦʨʠ, 

ɸʎʇ ï ʘʥʘʣʦʛʦʚʦ-ʮʠʬʨʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ, ɯʅɼ ï ʽʥʜʠʢʘʪʦʨ, ʇʇ ï ʧʝʨʚʠʥʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ; Z1, Z2 ï ʧʨʠʝʣʝʢʪʨʦʜʥʠʡ ʽʤʧʝʜʘʥʩ, Zʭ ï ʽʤʧʝʜʘʥʩ ʦʙôʻʢʪʘ 

ʢʦʥʪʨʦʣʶ; 1, 2 ï ʩʪʨʫʤʦʚʽ ʝʣʝʢʪʨʦʜʠ, 3, 4 ï ʧʦʪʝʥʮʽʘʣʴʥʽ ʝʣʝʢʪʨʦʜʠ. 
 

ʉʧʘʜ ʥʘʧʨʫʛʠ 3U ʟʥʘʭʦʜʠʤʦ ʟ ʬʦʨʤʫʣʠ (1), 1U  ï ʟʘ ʬʦʨʤʫʣʦʶ (2), 2U  ï ʟʘ 

ʬʦʨʤʫʣʦʶ (3): 
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ɸʅɸʃɯɿ ʇʆʍʀɹʆʂ ɹʃʆʂɯɺ ɺʀʄɯʈʖɺɸʃʔʅʀʍ ʇʈʀʉʊʈʆɰɺ 

 

ɹʦʛʫʥ ɺ.ɼ.  

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ɺʠʥʠʢʥʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʷʤʦ ʘʙʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʚʧʣʠʚʘʶʯʠʭ ʥʘ ʪʦʯʥʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɿɺʊ), 

ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʷʚʠʱʘʤʠ ʽ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʷʢ 

ʫʩʝʨʝʜʠʥʽ ʩʘʤʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ, ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʘʙʦ ʧʝʨʝʜʘʚʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʪʘʢ ʽ ʚ ʟʦʚʥʽʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʦʪʦʯʫʻ ɿɺʊ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʜʞʝʨʝʣʘ ʧʦʭʠʙʦʢ ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ ʚʥʫʪʨʽʰʥʽ (ʰʫʤʠ, ʬʣʫʢʪʫʘʮʽʾ, ʜʨʝʡʬʠ, 

ʩʧʦʪʚʦʨʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʘʩʪʦʪʥʽ, ʬʘʟʦʚʽ, ʥʝʣʽʥʽʡʥʽ, ʧʝʨʝʭʽʜʥʽ ʽ ʪ. ʜ.) ʽ ʟʦʚʥʽʰʥ ̔

(ʧʝʨʝʰʢʦʜʠ, ʧʘʨʘʟʠʪʥʽ ʟʚ'ʷʟʢʠ ʽ ʥʘʚʝʜʝʥʥʷ, ʤʝʭʘʥʽʯʥʠʡ, ʪʝʧʣʦʚʠʡ ʚʧʣʠʚ ʪʘ ʽʥʰʽ 

ʚʧʣʠʚʠ ʜʦʚʢʽʣʣʷ). 

ʌʽʟʠʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʘʭ, 

ʜʘʪʯʠʢʘʭ, ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʽʜʩʠʣʶʚʘʯʘʭ ʪʘ ʽʥʰʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʢʦʥʢʨʝʪʥʠʭ ɿɺʊ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʘʣʝʞʥʽʩʪʶ ʩʚʦʾʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʯʘʩʫ (ʬʣʫʢʪʫʘʮʽʾ, ʰʫʤʠ ʽ ʪ. ʜ.). ʆʩʢʽʣʴʢʠ ʮʽ 

ʟʤʽʥʠ ʤʦʞʫʪʴ ʧʨʦʪʽʢʘʪʠ ʦʜʥʦʯʘʩʥʦ, ʪʦ ʽ ʟʘʛʘʣʴʥʦʶ ʤʦʜʝʣʣʶ ʧʦʭʠʙʢʠ ɿɺʊ ʻ 

ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʥʝʩʪʘʮʽʦʥʘʨʥʠʡ ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ. ʇʦʭʠʙʢʘ  ʫ ʚʠʛʣʷʜʽ 

ʚʠʧʘʜʢʦʚʦʛʦ ʝʨʛʦʜʠʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. ʌʽʟʠʯʥʘ ʧʨʠʨʦʜʘ 

ʨʽʟʥʠʭ ʰʫʤʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʘʣʝ ʩʪʨʫʢʪʫʨʘ ʰʫʤʦʚʠʭ ʩʠʛʥʘʣʽʚ  ʩʭʦʞʘ ï ʪʘʢʽ 

ʩʠʛʥʘʣʠ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʠʩʢʨʝʪʥʠʭ ʽʤʧʫʣʴʩʽʚ, ʚʠʧʘʜʢʦʚʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʫ ʯʘʩʽ (ʨʠʩʫʥʦʢ 1, ʙ). 

 

 
 

ʈʠʩʫʥʦʢ 1 ï  ʇʦʭʠʙʢʘ ʫ ʚʠʛʣʷʜʽ ʚʠʧʘʜʢʦʚʦʛʦ ʝʨʛʦʜʠʯʥʦʛʦ ʧʨʦʮʝʩʫ (ʘ); 

ʩʠʣʴʥʦ ʟʙʽʣʴʰʝʥʘ ʯʘʩʪʠʥʘ ʩʠʛʥʘʣʫ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʡʦʛʦ ʜʠʩʢʨʝʪʥʫ ʩʪʨʫʢʪʫʨʫ (ʙ). 

 

ɼʦ ʚʥʫʪʨʽʰʥʽʭ ʰʫʤʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʰʫʤʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ, ʩʫʤʘʨʥʽ ʬʣʫʢʪʫʘʮʽʡʥʽ ʧʝʨʝʰʢʦʜʠ ʚʭʽʜʥʦʛʦ 

ʢʘʩʢʘʜʫ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ɹʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʝʣʝʤʝʥʪʘʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʭʝʤ 

(ʜʽʦʜʘʭ, ʪʨʘʥʟʠʩʪʦʨʘʭ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʩʽ ʚʠʜʠ ʚʽʜʦʤʠʭ ʰʫʤʽʚ: ʪʝʧʣʦʚʠʡ, 

ʜʨʦʙʦʚʠʡ, ʩʪʨʫʤʦʚʠʡ ʰʫʤ, ʘ ʪʘʢʦʞ ʰʫʤ, ʩʧʦʨʽʜʥʝʥʠʡ ʬʣʽʢʝʨ-ʝʬʝʢʪʫ. 

ɼʝʷʢʽ ʟ ʮʠʭ ʰʫʤʽʚ ʧʦʚô̫ ʟʘʥʽ ʟ ʦʜʥʠʤʠ ʡ ʪʠʤʠ ʞ ʬʣʫʢʪʫʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʽ ʪʦʤʫ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʤʠ (ʢʦʨʝʣʴʦʚʘʥʠʤʠ). ɿʘʛʘʣʴʥʠʡ ʞʝ 

ʨʽʚʝʥʴ ʰʫʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ 

ʝʣʝʤʝʥʪʘ. 

ʈʽʚʝʥʴ ʰʫʤʫ ʪʨʘʥʟʠʩʪʦʨʘ ʧʨʠʡʥʷʪʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʚʝʣʠʯʠʥʦʶ 
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ʢʦʝʬʽʮʽʻʥʪʫ ʰʫʤʫ . ʁʦʛʦ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʧʨʷʤʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʰʫʤʫ ʥʘ ʚʠʭʦʜʽ ʪʨʘʥʟʠʩʪʦʨʥʦʛʦ ʢʘʩʢʘʜʫ ʧʨʠ ʧʽʜʢʣʶʯʝʥʥʽ ʜʦ ʡʦʛʦ 

ʚʭʦʜʫ ʝʪʘʣʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʰʫʤʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʛʦ 

ʣʘʥʮʶʛʘ, ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʚʭʽʜʥʦʛʦ ʢʘʩʢʘʜʫ, ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʽʜʩʠʣʶʚʘʯʘ, ʦʩʥʦʚʥʫ ʨʦʣʴ ʫ ʧʦʷʚʽ ʬʣʫʢʪʫʘʮʽʡ ʤʦʞʝ ʛʨʘʪʠ ʪʝ ʯʠ ʽʥʰʝ ʜʞʝʨʝʣʦ 

ʰʫʤʫ ʚʭʽʜʥʦʛʦ ʢʘʩʢʘʜʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʦʩʣʽʜʞʝʥʥʶ ʧʽʜʩʠʣʶʚʘʯʽʚ ʰʣʷʭʦʤ  

ʚʠʚʯʝʥʥʷ ʾʭ ʧʝʨʝʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʭʽʜ ʧʽʜʩʠʣʶʚʘʯʘ ʧʦʜʘʶʪʴ 

ʧʝʨʽʦʜʠʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʷʤʦʢʫʪʥʠʭ ʽʤʧʫʣʴʩʽʚ ʽ ʥʘ ʝʢʨʘʥʽ ʦʩʮʠʣʦʛʨʘʬʘ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʬʦʨʤʫ ʽʤʧʫʣʴʩʽʚ, ʱʦ ʧʨʦʡʰʣʠ ʯʝʨʝʟ ʜʦʩʣʽʜʞʫʚʘʥʫ ʩʭʝʤʫ.  

ʆʮʽʥʢʘ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʰʠʨʦʢʦʩʤʫʛʦʚʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʷʚʠ ʧʝʨʝʭʽʜʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʪʘ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʩʭʝʤ 

ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʪʠʤ, ʱʦ ʢʘʩʢʘʜʠ ʥʽʢʦʣʠ ʥʝ ʙʫʚʘʶʪʴ ʘʙʩʦʣʶʪʥʦ ʽʜʝʥʪʠʯʥʠʤʠ ʽ ʚ 

ʨʽʟʥʠʭ ʢʘʩʢʘʜʘʭ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʩʧʦʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʠʛʥʘʣʫ ʯʝʨʝʟ ʚʝʩʴ ʧʽʜʩʠʣʶʚʘʯ. 

ʈʽʚʝʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʬʣʫʢʪʫʘʮʽʡ ʚ ʜʘʪʯʠʢʘʭ ʽ ʝʣʝʢʪʨʦʥʥʠʭ ʩʭʝʤʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʷʚʠʱʘʤʠ, ʱʦ ʾʭ ʧʦʨʦʜʞʫʶʪʴ, ʽ ʯʠʤ ʥʠʞʯʝ ʮʝʡ ʨʽʚʝʥʴ, 

ʪʠʤ ʤʝʥʰʠʡ ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʠʡ ʽ ʚʠʤʽʨʷʥʠʡ. ʗʢʱʦ ʫʷʚʠʪʠ, 

ʱʦ ʥʘ ʜʘʪʯʠʢ ʥʘʜʭʦʜʠʪʴ çʯʠʩʪʠʡè ʩʠʛʥʘʣ, ʪʦ ʤʽʥʽʤʘʣʴʥʠʡ ʨʽʚʝʥʴ ʡʦʛʦ, 

ʚʠʤʽʨʷʥʠʡ ʽʟ ʟʘʜʘʥʦʶ ʪʦʯʥʽʩʪʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʫʤʘʤʠ ʩʘʤʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʚʢʣʶʯʘʶʯʠ ʜʘʪʯʠʢ, ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʽʜʩʠʣʶʚʘʯ ʽ ʪ. ʜ.). ʋ ʨʷʜʽ 

ʚʠʧʘʜʢʽʚ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʬʣʫʢʪʫʘʮʽʡʥʽ ʷʚʠʱʘ ʚ 

ʩʘʤʦʤʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ  ʧʨʦʮʝʩʽ. 

ɿʘʭʦʜʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʟʘʚʘʞʘʶʯʦʾ ʜʽʾ ʰʫʤʫ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ 

ʩʠʛʥʘʣʫ, ʤʦʞʝ ʩʣʫʞʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʜʦ ʨʽʚʥʷ ʰʫʤʫ, ʧʽʜʚʝʜʝʥʠʭ ʜʦ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʇʦʪʫʞʥʽʩʪʴ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʝʢʚʽʚʘʣʝʥʪʥʦʤʫ ʦʧʦʨʽ  ʧʨʠ ʧʽʜʚʝʜʝʥʥʽ ʜʦ 

ʥʴʦʛʦ ʨʝʛʫʣʷʨʥʦʛʦ ʩʠʛʥʘʣʫ  ʽ ʥʘʧʨʫʛʠ ʰʫʤʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

 

 
(1) 

 

ʜʝ  ï ʢʚʘʜʨʘʪ ʝʬʝʢʪʠʚʥʦʾ ʥʘʧʨʫʛʠ ʰʫʤʫ. ʇʝʨʰʠʡ ʜʦʜʘʥʦʢ ʷʚʣʷʻ ʩʦʙʦʶ 

ʧʦʪʫʞʥʽʩʪʴ ʢʦʨʠʩʥʦʛʦ ʩʠʛʥʘʣʫ, ʜʨʫʛʠʡ ï ʧʦʪʫʞʥʽʩʪʴ ʰʫʤʫ. ʊʦʜʽ ʚʽʜʥʦʰʝʥʥʷ 

ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʜʦ ʨʽʚʥʷ ʰʫʤʫ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʝʣʠʯʠʥʦʶ 

 

 

(2) 

 

ʏʘʩʪʦ ʧʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʩʠʛʥʘʣʫ ʜʦ ʰʫʤʫ ʟʨʫʯʥʽʰʝ ʨʦʟʫʤʽʪʠ 

ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʨʫʛʠ  ʜʦ ʝʬʝʢʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʰʫʤʫ: 

 

 
(3) 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  
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ɼʦʧʫʩʪʠʤʘ ʚʝʣʠʯʠʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ 

ʧʦʩʪʘʚʣʝʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʽʚʝʥʴ ʩʠʛʥʘʣʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʝʬʝʢʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʶ ʰʫʤʫ, ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ çʧʦʨʦʛʦʚʠʤè ʩʠʛʥʘʣʦʤ, ʫʤʦʚʥʦ 

ʚʚʘʞʘʶʯʠ, ʱʦ ʤʝʥʰʠʡ ʩʠʛʥʘʣ ʥʝ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʚʠʤʽʨʷʥʠʡ. ʉʘʤʝ ʚʝʣʠʯʠʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʜʦ ʨʽʚʥʷ ʰʫʤʫ ʷʚʣʷʻ ʩʦʙʦʶ ʦʜʥʫ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚ 

ʮʽʣʦʤʫ. ʏʘʩʪʦ ʥʘ ʧʨʘʢʪʠʮʽ ʤʽʥʽʤʘʣʴʥʦ-ʜʦʮʽʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ 

ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʠʤ ʥʝ ʤʝʥʰʝ 3. 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ 

ʧʦʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʫ ʰʫʤʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʰʫʤʫ 

ʥʘ ʚʠʭʦʜʽ ʨʝʘʣʴʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ  ʜʦ ʨʽʚʥʷ ʰʫʤʫ ʥʘ ʚʠʭʦʜʽ 

ʜʝʷʢʦʛʦ ʽʜʝʘʣʴʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ : 

 

 
(4) 

 

ʏʘʩʪʦ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʾʭ ʬʦʨʤʠ 

ʧʨʠ ʚʝʣʠʢʦʤʫ ʨʽʚʥʽ ʥʝʨʝʛʫʣʷʨʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʬʣʫʢʪʫʘʮʽʡʥʠʭ) ʰʫʤʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʥʘʢʦʧʠʯʝʥʥʷ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʥʘʭʦʜʞʝʥʥʷ 

ʫʩʝʨʝʜʥʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. 

ʉʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʰʫʤʽʚ ʙʫʜʝ ʪʠʤ ʙʽʣʴʰʦʶ, ʯʠʤ ʧʦ ʙʽʣʴʰʦʤʫ ʯʠʩʣʫ 

ʧʝʨʽʦʜʽʚ ʫʩʝʨʝʜʥʝʥʠʡ ʩʠʛʥʘʣ. 

ʇʨʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʧʦʚʪʦʨʝʥʥʽ ʧʨʦʮʝʜʫʨʠ ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ, ʢʦʣʠ ʫʩʝʨʝʜʥʝʥʝ ʟʥʘʯʝʥʥʷ ʢʦʨʠʩʥʦʛʦ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʚʧʝʚʥʝʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʬʦʥʽ ʰʫʤʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʽʚ ʯʘʩʪʦʪʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʧʨʠʡʦʤʽʚ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʰʫʤʽʚ ʪʘ 

ʽʥ. ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ çʦʯʠʩʪʠʪʠè ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ ʜʦ ʨʝʘʣʴʥʠʭ ʷʢʽʩʥʠʭ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɺʠʩʥʦʚʢʠ:  

1 ʄʦʜʝʣʣʶ ʜʞʝʨʝʣ ʧʦʭʠʙʦʢ ɿɺʊ ʻ ʙʘʛʘʪʦʚʠʤʽʨʥʠʡ ʥʝʩʪʘʮʽʦʥʘʨʥʠʡ 

ʚʠʧʘʜʢʦʚʠʡ ʧʨʦʮʝʩ.  

2 ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʻ ʚʝʣʠʯʠʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʠʛʥʘʣ/ʰʫʤ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʽ 

ʜʦʩʣʽʜʞʝʥʥʽ ʧʝʨʽʦʜʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʚʝʣʠʢʦʛʦ ʨʽʚʥʷ ʥʝʨʝʛʫʣʷʨʥʠʭ 

ʰʫʤʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʥʘʢʦʧʠʯʝʥʥʷ. 

3 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʯʘʩʪʦʪʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʧʨʠʡʦʤʽʚ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ 

ʧʨʠʛʥʽʯʝʥʥʷ ʰʫʤʽʚ ʪʘ ʽʥ. ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ çʦʯʠʩʪʠʪʠè ʢʦʨʠʩʥʠʡ ʩʠʛʥʘʣ ʜʦ 

ʨʝʘʣʴʥʠʭ ʷʢʽʩʥʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

51 

ɸʅɸʃɯɿ ɺʀʄʆɻ ʇʋɽ ʑʆɼʆ ɺʀʄɯʈʖɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ  

ɽʃɽʂʊʈʀʏʅʀʍ ʉʀɻʅɸʃɯɺ ɺ ɼɯʖʏʀʍ ɽʃɽʂʊʈʆʋʉʊɸʅʆɺʂɸʍ 
 

ʇʝʪʨʠʱʝ ʄ.ʆ.
1
, ʢ.ʪ.ʥ., ɹʦʨʦʜʫʣʽʥ ʉ.ʆ.

1
, ʂʨʫʪʦʚ ʉ.ʃ.

2
 

1 - ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʤ. ʆʜʝʩʘ 

2 - ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè, ʤ. ʂʠʾʚ 

 

ʏʠʥʥʘ ʨʝʜʘʢʮʽʷ ʛʣʘʚʠ 1.6 çɺʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥè ʇʨʘʚʠʣ 

ʫʣʘʰʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋɽ), ʱʦ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʚʽʜ 20.06.2014 ʨ. ˉ 469, ʤʽʩʪʠʪʴ 

ʟʤʽʥʠ ʚʠʤʦʛ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʥʘʧʨʫʛʠ, ʩʪʨʫʤʫ, 

ʧʦʪʫʞʥʦʩʪʽ, ʯʘʩʪʦʪʠ) ʫ ʢʦʣʘʭ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, ʷʢʝ ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɿɺʊ) (ʧʦʢʘʟʫʶʯʠʭ, ʨʝʻʩʪʨʫʶʯʠʭ 

ʧʨʠʣʘʜʽʚ, ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʦʱʦ). 

ɺ ʤʝʞʘʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʋɽ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʚʥʝʩʝʥʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʋʢʨʘʾʥʠ, ʘʙʦ ʪʽ, ʱʦ ʧʨʦʡʰʣʠ ʤʝʪʨʦʣʦʛʽʯʥʫ ʘʪʝʩʪʘʮʽʶ. ɿʛʽʜʥʦ ʇʋɽ ʫʩʽ 

ɿɺʊ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ ʥʝʦʙʭʽʜʥʦ ʧʦʚʽʨʷʪʠ, ʢʘʣʽʙʨʫʚʘʪʠ ʘʙʦ ʧʨʦʚʦʜʠʪʠ ʾʭ 

ʤʝʪʨʦʣʦʛʽʯʥʫ ʘʪʝʩʪʘʮʽʶ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʧʦʨʷʜʢʫ. ɯʟ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ  ʩʬʝʨʽ ʟʘʢʦʥʦʜʘʚʯʦ ʨʝʛʫʣʴʦʚʘʥʦʾ 

ʤʝʪʨʦʣʦʛʽʾ, ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʚʠʤʦʛʠ ʇʋɽ ʟ ʙʦʢʫ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʇʋɽ ʚʩʪʘʥʦʚʣʶʻ ʢʣʘʩʠ ʪʦʯʥʦʩʪʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʪʘʙʣ.1), 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʚʩʪʘʥʦʚʣʶʻ ʩʫʤʘʨʥʫ ʧʦʭʠʙʢʫ ʘʙʦ ʨʦʟʰʠʨʝʥʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʪʦʪʠ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʟʚʦʣʷʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʧʨʠʣʘʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʪʦʯʥʦʩʪʽ ʚ ʥʝʦʙʭʽʜʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʤʽʨʶʚʘʥʥʷ (ʚ ʷʢʦʤʫ ʚʝʨʭʥʶ ʤʝʞʫ ʧʦʪʨʽʙʥʦ 

ʚʠʙʠʨʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʠʭ ʥʘʡʙʽʣʴʰʠʭ ʚʽʜʭʠʣʝʥʴ ʚʠʤʽʨʶʚʘʥʠʭ 

ʚʝʣʠʯʠʥ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ). 
 

ʊʘʙʣʠʮʷ 1 ï ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʂʣʘʩʠ ʪʦʯʥʦʩʪʽ 

ʧʨʠʣʘʜʫ 
ʰʫʥʪʘ, ʜʦʜʘʪʢʦʚʦʛʦ 

ʨʝʟʠʩʪʦʨʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

0,5 0,2 0,2 0,2 

1,0 0,5 0,5 0,5 

1,5 0,5 0,5 0,5 
 

ʅʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʱʠʪʦʚʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʟʙʽʨʥʠʭ ʰʠʥʘʭ ʥʘʧʨʫʛʦʶ 110 ʢɺ ʽ ʚʠʱʝ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ ʽ ʧʽʜʩʪʘʥʮʽʡ, ʷʢʽ ʻ ʚʫʟʣʦʚʠʤʠ ʚ ʝʥʝʨʛʦʩʠʩʪʝʤʽ (ʫ ʯʘʩʪʠʥʽ ʚʝʜʝʥʥʷ 

ʨʝʞʠʤʫ), ʤʘʻ ʙʫʪʠ ʥʝ ʛʽʨʰʝ 1,0. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʣʽʥʽʡʥʦʾ ʥʘʧʨʫʛʠ ʟ 

ʥʦʤʽʥʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 100 ɺ ʬʦʨʤʘʣʴʥʦ ʚʠʢʦʥʫʶʯʠ ʚʠʤʦʛʠ ʇʋɽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʣʴʪʤʝʪʨ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ  ʟ ʚʝʨʭʥʴʦʶ ʛʨʘʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ 

400 ɺ (ʧʨʦ ʪʝ ʥʘ ʩʢʽʣʴʢʠ ʚʝʨʭʥʷ ʤʝʞʘ ʤʦʞʝ ʧʝʨʝʚʘʞʘʪʠ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʥʽʯʦʛʦ ʥʝ ʩʢʘʟʘʥʦ). ʆʩʥʦʚʥʽ ʘʙʩʦʣʶʪʥʘ ʪʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʠ 

ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ  

4 ɺ ʪʘ 4 % ʚʽʜʧʦʚʽʜʥʦ. ʗʢʱʦ ʪʘʢʘ ʪʦʯʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʦʶ, ʪʦ ʙʽʣʴʰ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  

52 

ʜʦʮʽʣʴʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʴʪʤʝʪʨʘ ʢʣʘʩʫ ʪʦʯʥʦʩʪʽ 2,5 ʟ ʤʝʞʝʶ 

ʚʠʤʽʨʶʚʘʥʥʷ ʙʣʠʟʴʢʦ 120 ɺ (ʚʨʘʭʦʚʫʶʯʠ ʧʝʚʥʠʡ ʟʘʧʘʩ ʚʝʨʭʥʴʦʾ ʛʨʘʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʥʘʧʨʫʛʠ ʟʛʽʜʥʦ ʯʠʥʥʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʱʦʜʦ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ). ɿʛʘʜʘʥʽ ʧʦʭʠʙʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʢʣʘʜʘʶʪʴ 3 ɺ ʪʘ 3 % ʚʽʜʧʦʚʽʜʥʦ. 

ʆʢʨʝʤʠʤ ʧʠʪʘʥʥʷʤ ʟʘʣʠʰʘʻʪʴʩʷ ʽ ʥʦʨʤʫʚʘʥʥʷ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʚʽʜ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ,  ʜʦʜʘʪʢʦʚʽ ʧʦʭʠʙʢʠ ɿɺʊ, ʚʠʢʣʠʢʘʥʽ 

ʟʤʽʥʦʶ ʚʧʣʠʚʥʠʭ ʚʝʣʠʯʠʥ, ʪʘ ʚʪʨʘʪʠ ʥʘʧʨʫʛʠ ʤʽʞ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʥʘʧʨʫʛʠ ʪʘ 

ʚʦʣʴʪʤʝʪʨʘʤʠ. 

ʇʨʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷʭ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʦʙʨʦʙʢʘ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ 

ʧʦʭʠʙʢʘ (ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ) ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʦʩʥʦʚʥʦʾ ʪʘ 

ʜʦʜʘʪʢʦʚʠʭ ʧʦʭʠʙʦʢ ɿɺʊ ʪʘ ʚʪʨʘʪ ʥʘʧʨʫʛʠ ʤʽʞ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʥʘʧʨʫʛʠ ʪʘ 

ʚʘʪʤʝʪʨʘʤʠ, ʘʣʝ ʡ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʤʝʨʝʞʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ, 

ʧʨʠʯʦʤʫ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʪʘʢʘ ʩʢʣʘʜʦʚʘ ʩʫʤʘʨʥʦʾ ʧʦʭʠʙʢʠ ʚʠʷʚʣʷʻʪʴʩʷ 

ʜʦʤʽʥʫʶʯʦʶ. 

ʗʢʱʦ ʛʨʘʥʠʮʽ ʧʦʭʠʙʢʠ (ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ) ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʥʝʘʢʪʫʘʣʴʥʠʤʠ, ʪʦ 

ʦʙʤʝʞʫʚʘʪʠ ʢʣʘʩʠ ʪʦʯʥʦʩʪʽ ɿɺʊ ʥʝʜʦʮʽʣʴʥʦ. ʗʢʱʦ ʪʦʯʥʽʩʪʴ ʻ ʘʢʪʫʘʣʴʥʦʶ, ʪʦ ʾʾ 

ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʘʪʠ ʚ ʇʋɽ. 

ʑʝ ʦʜʥʝ ʟʘʫʚʘʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʣʘʩʽʚ ʪʦʯʥʦʩʪʽ ʟ 

ʪʘʙʣ.1. ʅʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʪʠ ʩʠʣʫ ʩʪʨʫʤʫ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʥʪʽʚ, 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽʚ. ʆʙʠʨʘʶʯʠ 

ʢʣʘʩʠ ʦʜʥʘʢʦʚʠʡ ʢʣʘʩ ʪʦʯʥʦʩʪʽ ʮʠʭ ɿɺʊ ʤʠ ʤʘʻʤʦ ʨʽʟʥʽ ʚʥʝʩʢʠ ʦʩʥʦʚʥʠʭ 

ʧʦʭʠʙʦʢ (ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʥʦʤʽʥʘʣʴʥʦʛʦ ʩʪʨʫʤʫ) ʜʦ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʩʠʣʠ ʩʪʨʫʤʫ, ʷʢʘ ʩʢʣʘʜʘʻ 20 % ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʥʪʘ, ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʫʥʽʬʽʢʦʚʘʥʠʡ ʩʠʛʥʘʣ ʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʩʪʨʫʤʫ ʦʩʥʦʚʥʽ ʚʽʜʥʦʩʥʽ 

ʧʦʭʠʙʢʠ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ɿɺʊ ʩʢʣʘʜʘʪʠʤʫʪʴ 0,5 %, 2,5 % ʪʘ 0,75 % ʚʽʜʧʦʚʽʜʥʦ. 

ɼʦʜʘʪʢʦʚʽ ʧʦʭʠʙʢʠ ʪʘʢʦʞ ʙʫʜʫʪʴ ʤʘʪʠ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ʅʝʟʨʦʟʫʤʽʣʦʶ ʻ ʚʠʤʦʛʘ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʴ ʧʨʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ɿʛʽʜʥʦ ʇʋɽ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʴ ʫ ʨʘʟʽ ʪʦʯʥʦʾ (ʨʫʯʥʦʾ ʘʙʦ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʦʾ) ʩʠʥʭʨʦʥʽʟʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʪʘʢʽ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ: ʜʚʘ ʚʦʣʴʪʤʝʪʨʠ (ʘʙʦ 

ʧʦʜʚʽʡʥʠʡ ʚʦʣʴʪʤʝʪʨ), ʜʚʘ ʯʘʩʪʦʪʦʤʽʨʠ (ʘʙʦ ʧʦʜʚʽʡʥʠʡ ʯʘʩʪʦʪʦʤʽʨ), 

ʩʠʥʭʨʦʥʦʩʢʦʧ. ɺ ʇʋɽ ʚʽʜʩʫʪʥʻ ʧʦʷʩʥʝʥʥʷ, ʱʦ ʪʘʢʝ çʪʦʯʥʘè ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʽ ʷʢ 

ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʜʽʙʥʠʤ ʥʘʙʦʨʦʤ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ʇʦʜʚʽʡʥʽ ʚʦʣʴʪʤʝʪʨʠ ʪʘ ʯʘʩʪʦʪʦʤʽʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʠʮʽ 

ʥʘʧʨʫʛ ʪʘ ʯʘʩʪʦʪ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʤʝʞʫʻ çʪʦʯʥʽʩʪʴè ʦʪʨʠʤʘʥʥʷ 

ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʉʫʯʘʩʥʽ ʝʣʝʢʪʨʦʥʥʽ ʩʠʥʭʨʦʥʦʩʢʦʧʠ ʚʠʜʘʶʪʴ ʚʽʟʫʘʣʴʥʠʡ 

ʩʠʛʥʘʣ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ (ʧʝʨʝʙʫʚʘʥʥʷ ʨʽʟʥʠʮʽ ʥʘʧʨʫʛ ʪʘ ʯʘʩʪʦʪ ʫ 

ʟʘʜʘʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʪʘ ʩʧʽʚʧʘʜʽʥʥʷ ʬʘʟ), ʘʣʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʚʠʤʽʨʶʶʪʴ 

ʟʛʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ. ʎʝ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʘʣʝ ʟ ʬʦʨʤʘʣʴʥʦʛʦ ʙʦʢʫ 

ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʇʋɽ. 

ɺʠʩʥʦʚʢʠ. ʈʷʜ ʚʠʤʦʛ ʇʋɽ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʪʘ ʧʨʠʚʝʩʪʠ ʾʭ ʜʦ ʚʠʜʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʦʜʥʦʟʥʘʯʥʝ 

ʪʣʫʤʘʯʝʥʥʷ ʪʘ ʜʦʩʪʘʪʥʽʩʪʴ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ɺʀɹɯʈ ʂʈʀʊɽʈɯɰɺ ʆʎɯʅʂʀ ʈɸɼɯʆɽʃɽʂʊʈʆʅʅʆɰ ɸʇɸʈɸʊʋʈʀ ʗʂ 

ʆɹ'ɭʂʊɸ ʂʆʅʊʈʆʃʖ ʇʈʀ ɽʂʉʇʃʋɸʊɸʎɯɰ 

 
ʂʫʜʨʷʰʦʚ ɺ.ʆ., ɺʦʣʦʢʽʪʽʥ ɺ.ʌ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʜʝʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʢʘʯʝʩʪʚʘ, 

ʤ. ʆʜʝʩʘ 

 

ʗʢʽʩʪʴ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ (ʈɽɸ), ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʽʚ ʟʘʜʦʚʦʣʴʥʷʪʠ ʟʘʜʘʥʠʤ ʚʠʤʦʛʘʤ ʩʧʦʞʠʚʘʯʘ, 

ʟʘʢʣʘʜʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʘ ʦʙ'ʻʢʪʠʚʥʦ 

ʦʮʽʥʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ [5].  

ʋ ʟʚ'ʷʟʢʫ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʥʘʜʽʡʥʽʩʪʶ ʈɽɸ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʦʪʨʠʤʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʾ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ ʈɽɸ ʧʦʚʠʥʥʘ 

ʦʮʽʥʶʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ.  

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʥʘʩʪʫʧʥʽ : 

- ʧʘʨʘʤʝʪʨʠ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʩʠʛʥʘʣʽʚ; 

- ʧʘʨʘʤʝʪʨʠ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʦʙ'ʻʢʪʘʭ ʈɽɸ; 

- ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʚʘʣʴʥʠʭ ʽ ʧʝʨʝʭʽʜʥʠʭ ʬʫʥʢʮʽʡ.  

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʦʙˇʨʫʥʪʦʚʘʥʽʡ ʚʠʙʽʨ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʘ ʚ 

ʮʠʣʦʤʫ ʽ ʷʢʦʩʪʽ ʈɽɸ, ʷʢ ʦʙôʻʢʪʫ ʢʦʥʪʨʦʣʶ.  

ʉʝʨʝʜ ʤʥʦʞʠʥʠ ʧʘʨʘʤʝʪʨʽʚ ʟʘʚʞʜʠ ʻ ʨʷʜ ʪʘʢʠʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʈɽɸ ʚ ʮʽʣʦʤʫ. ʊʘʢʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʤʽʨʷʪʠ 

ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʾʭ ʚʠʤʽʨʶʶʪʴ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ. 

ʂʦʥʪʨʦʣʴ ʦʙ'ʻʢʪʫ ʈʕɸ  ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ    ʦʩʥʦʚʥʠʭ   

ʟʘʚʜʘʥʴ: 

- ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʪʨʦʣʶ;  

- ʚʠʙʦʨʫ ʜʦʧʫʩʢʽʚ ʥʘ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ;     

- ʚʠʟʥʘʯʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʽ ʚʠʤʦʛ ʜʦ ʈɽɸ ʷʢ ʦʙ'ʻʢʪʫ 

ʢʦʥʪʨʦʣʶ. 

ʈɽɸ ʷʢ ʦʙ'ʻʢʪ ʢʦʥʪʨʦʣʶ ʟ ʚʠʙʦʨʦʤ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʩʠʪʴ 

ʧʦʚʥʦ ʨʦʟʛʣʷʜʘʣʠʩʷ ʨʷʜʦʤ ʘʚʪʦʨʽʚ: 

- ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʈɽɸ ʷʢ ʜʠʥʘʤʽʯʥʘ ʥʝʣʽʥʽʡʥʘ ʩʠʩʪʝʤʘ [2];  

- ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽ ʛʘʨʤʦʥʽʡʥʦʾ ʣʽʥʝʘʨʠʟʘʮʽʾ [1];  

- ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ, ʱʦ  ʚʠʟʥʘʯʘʻ ʤʘʢʩʠʤʫʤ 

ʚʽʜʥʦʰʝʥʥʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʤʦʚʠ ʜʦ ʚʘʨʪʦʩʪʽ ʧʝʨʝʚʽʨʢʠ [3]:  

- ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʨʦʛʽʜʥʦʩʪʽ 

ʚʽʜʤʦʚʠ ʧʘʨʘʤʝʪʨʘ ʟ ʩʫʢʫʧʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʫ ʢʦʥʪʨʦʣʶ 

[4].  

ɸʥʘʣʽʟ ʮʽʭ ʨʦʙʽʪ ʽ ʤʝʪʦʜʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʈɽɸ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʻ ʤʝʪʦʜ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʤʦʚʠ ʧʘʨʘʤʝʪʨʘ ʟ ʩʫʢʫʧʥʦʩʪʽ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʫ 

ʢʦʥʪʨʦʣʶ.  

ʆʜʥʘʢ ʦʪʨʠʤʘʥʘ ʧʨʠ ʮʴʦʤʫ ʽʥʬʦʨʤʘʮʽʷ ʻ, ʧʦ-ʧʝʨʰʝ, ʥʝʜʦʩʪʘʪʥʴʦʶ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʚʠʤʽʨʶʶʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʧʦ-ʜʨʫʛʝ, ʟʘʧʽʟʥʽʣʦʶ, ʦʩʢʽʣʴʢʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 
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ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ʚʞʝ ʚʠʪʨʘʯʝʥʽ ʚʝʣʠʢʽ ʢʦʰʪʠ. ʎʷ ʧʨʦʙʣʝʤʘ 

ʧʦʩʠʣʶʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʦʜʘʣʴʰʦʾ ʤʽʢʨʦʤʽʥʽʘʪʶʨʠʟʘʮʽʾ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʢʦʣʠ ʮʽʣʽ ʙʣʦʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʛʨʘʣʴʥʠʭ ʤʽʢʨʦʩʭʝʤ, ʱʦ 

ʥʝ ʻ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʠʤʠ. 

ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʩʣʫʞʘʪʴ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ. ʆʜʥʘʢ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʦʮʽʥʢʠ ʧʦʪʨʝʙʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʽʜʪʚʝʨʜʞʝʥʥ,̫ ʪʘʢ ʷʢ 

ʚʠʭʽʜʥʽ ʜʘʥʽ ʽ ʤʦʜʝʣʽ ʻ ʥʘʙʣʠʞʝʥʠʤʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʤʽʢʨʦʤʽʥʽʘʪʶʨʠʟʘʮʽʾ ʽ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ʩʪʚʦʨʝʥʥʷ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ ʩʪʘʻ 

ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ. ʋ ʮʴʦʤʫ ʟʚ'ʷʟʢʫ ʽʩʪʦʪʥʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʷʢʽʩʪʴ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʶ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʦʟʨʦʙʢʠ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʽ ʟʘʢʽʥʯʫʶʯʠ ʘʥʘʣʽʟʦʤ ʚʠʩʥʦʚʢʽʚ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʷʢʽʩʪʴ 

ʚʠʨʦʙʽʚ [5]. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʥʘʦʯʥʠʡ,  ʨʦʟʢʨʠʚʘʶʯʠʡ ʩʫʪʴ ʢʦʥʪʨʦʣʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ 

ʚʠʙʦʨʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʦʯʘʪʢʦʚʦʾ ʩʫʢʫʧʥʦʩʪʽ, ʘʣʝ ʽ ʚʩʪʘʥʦʚʠʪʠ ʯʝʨʛʦʚʽʩʪʴ ʾʭ 

ʢʦʥʪʨʦʣʶ [4]. 

ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ʘ) ʜʦʩʣʽʜʞʝʥʥʷʤ ʽ ʘʥʘʣʽʟʦʤ ʨʦʙʦʪʠ ʈɽɸ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ 

ʩʠʛʥʘʣʠ ʽ ʥʘʤʽʯʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; 

ʙ) ʥʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʩʢʣʘʜʘʻʪʴʩʷ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʫ ʢʦʥʪʨʦʣʶ ʽ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʽ ʚʽʨʦʛʽʜʥʽʩʪʴ ʚʽʜʤʦʚ ʛʨʫʧ ʝʣʝʤʝʥʪʽʚ ʽ ʢʘʩʢʘʜʽʚ; 

ʚ) ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʤʦʚ ʢʦʣʽʚ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʽ ʟʘ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟ ʥʠʭ ʨʦʙʠʪʴʩʷ ʚʠʙʽʨ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʯʝʨʛʦʚʽʩʪʴ ʾʭ ʧʝʨʝʚʽʨʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʢʪʠʚʥʦʾ ʜʽʾ ʥʘ ʦʙ'ʻʢʪ 

ʢʦʥʪʨʦʣʶ : ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ, ʟʘʤʽʥʠ ʘʙʦ ʨʝʤʦʥʪʫ ʥʝʩʧʨʘʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʢʘʩʢʘʜʽʚ, ʜʦʦʧʨʘʮʶʚʘʥʴ, ʷʢʠʤʠ ʚʽʜʥʦʚʣʶʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʘʙʦ ʧʦʢʨʘʱʫʶʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈɽɸ. 

ʊʘʢʠʤ ʯʠʥʦʤ,  ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʢʠ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʈɽɸ, ʥʘʧʨʠʢʣʘʜ ʪʠʧʘ 

ʨʘʜʽʦʚʠʤʽʨ ʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʂɸʅʋʖʏʆɻʆ ɿʆʅɼʆɺʆɻʆ ʄɯʂʈʆʉʂʆʇʋ 

 

ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʉ.ɺ., ʐʝʧʽʪʢʦ ɸ.ʄ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, ʤ. ʆʜʝʩʘ 

 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʢʦʤʧʣʝʢʩ ʩʧʦʩʦʙʽʚ ʽ ʧʨʠʡʦʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʟʤʽʥʶʚʘʪʠ ʦʙ'ʻʢʪʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʝʣʝʤʝʥʪʽʚ 

ʨʦʟʤʽʨʘʤʠ ʤʝʥʰʝ 100 ʥʘʥʦʤʝʪʨʽʚ.  

ʎʠʤ ʝʣʝʤʝʥʪʘʤ ʧʨʠʩʚʦʻʥʦ ʥʘʟʚʫ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʾʭ ʨʦʟʤʽʨʠ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 

1 ʜʦ 100 ʥʘʥʦʤʝʪʨʽʚ (ʥʤ). ʑʦʙ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʶ ʚʝʣʠʯʠʥʫ, ʙʫʜʝ ʢʦʨʠʩʥʦ 

ʟʥʘʪʠ, ʱʦ ʨʦʟʤʽʨʠ ʙʽʣʴʰʦʩʪ̔ ʘʪʦʤʽʚ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0,1 ʜʦ 0,2 ʥʤ, ʘ 

ʣʶʜʩʴʢʝ ʚʦʣʦʩʩ ̫ʤʘʻ ʪʦʚʱʠʥʫ 80000 ʥʤ. 

ʆʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʴ (ʷʢʽʩʥʦʾ ʽ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ) ʥʘʜʤʘʣʠʭ ʦʙô̒ ʢʪʽʚ ʻ ʤʽʢʨʦʩʢʦʧʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ 

ʬʽʟʠʯʥʽ ʧʨʠʥʮʠʧʠ ʽ ʟʘʩʦʙʠ ʚʧʣʠʚʫ ʥʘ ʦʙ'ʻʢʪ: ʩʚʽʪʣʦʚʽ ʧʦʪʦʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʪʘ ʽʦʥʥʽ 

ʧʫʯʢʠ, ʘʢʫʩʪʦʝʣʝʢʪʨʦʥʥʫ ʚʟʘʻʤʦʜʽʶ, ʨʝʥʪʛʝʥʽʚʩʴʢʽ ʧʨʦʤʝʥʽ, ʪʫʥʝʣʴʥʽ ʧʦʪʦʢʠ 

ʥʦʩʽʾʚ ʟʘʨʷʜʫ, ʩʠʣʦʚʽ ʧʦʣʷ ʥʘ ʥʘʜʤʘʣʠʭ ʚʽʜʩʪʘʥʷʭ ʪʦʱʦ. 

ʅʘʥʦʩʢʦʧʽʻʶ  ʻ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʥʘʥʦʦʙ'ʻʢʪʽʚ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʽ 

ʚʠʤʽʨʶʚʘʪʠ ʡʦʛʦ ʛʝʦʤʝʪʨʽʶ. 

ʄʽʢʨʦʩʢʦʧʽʷ ʧʨʦʡʰʣʘ ʩʢʣʘʜʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ, ʽ ʢʦʞʥʝ ʾʾ ʜʦʩʷʛʥʝʥʥʷ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʽʩʪʦʪʥʠʤ ʦʩʣʘʙʣʝʥʥʷʤ ʚʧʣʠʚʫ ʥʘ ʦʙô̒ ʢʪ ʚ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʴ, ʧʦʣʝʛʰʝʥʥʷʤ 

ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʱʦʜʦ ʶʩʪʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʝʣʠʢʠʤ ʧʦʣʝʤ 

(ʚʚʝʜʝʥʥʷ ʨʘʩʪʨʦʚʦʛʦ ʨʝʞʠʤʫ), ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʜʠʩʧʣʝʾ ʘʙʦ ʞʦʨʩʪʢʦʤʫ ʥʦʩʽʾ. 

ʋ ʩʫʯʘʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʣʠʭ ʜʦʚʞʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠʣʘʜʠ, ʦʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʘʭ ʬʽʟʠʯʥʦʾ ʦʧʪʠʢʠ ʽ ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ [1]. 

ʇʨʦʛʨʝʩ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʭ ʩʪʠʤʫʣʶʚʘʚʩʷ ʨʦʟʚʠʪʢʦʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʤʝʪʦʜʠ ʩʢʘʥʫʶʯʦʾ 

ʟʦʥʜʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ɺʠʥʘʭʦʜʦʤ ʽ ʦʩʦʙʣʠʚʦ ʧʦʰʠʨʝʥʥʷʤ ʤʝʪʦʜʽʚ ʩʢʘʥʫʶʯʦʾ 

ʟʦʥʜʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʩʚʽʪ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʥʦʙʝʣʽʚʩʴʢʠʤ ʣʘʫʨʝʘʪʘʤ 1986 ʨʦʢʫ ï 

ʧʨʦʬʝʩʦʨʦʚʽ ɻʝʥʨʽʭʫ ʈʦʨʝʨʫ ʽ ʜʦʢʪʦʨʦʚʽ ɻʝʨʜʫ ɹʽʥʽʛʫ. 

ʅʘ ʧʦʯʘʪʢʫ 1986 ʨʦʢʫ ʩʢʘʥʫʶʯʽ ʟʦʥʜʦʚʽ ʤʽʢʨʦʩʢʦʧʠ (ʉɿʄ) ʟʜʠʚʫʚʘʣʠ ʩʚʽʪ 

ʧʝʨʰʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʧʦʚʝʨʭʥʽ ʢʨʝʤʥʽʶ, ʥʘ ʷʢʠʭ ʤʦʞʥʘ ʙʫʣʦ ʨʦʟʨʽʟʥʠʪʠ 

ʦʢʨʝʤʽ ʘʪʦʤʠ ʚ ʩʪʨʫʢʪʫʨʽ. ɺʽʜʪʦʜʽ ʧʨʦʡʰʣʦ ʚʞʝ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ. ʉʢʘʥʫʶʯʽ 

ʟʦʥʜʦʚʽ ʤʽʢʨʦʩʢʦʧʠ ʩʪʘʣʠ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʽ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʧʨʠʣʘʜʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʷʭ. ʉʴʦʛʦʜʥʽ 

ʉɿʄ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʧʝʨʘʮʽʾ, ʧʦʯʠʥʘʶʯʠ ʟ ʧʨʦʩʪʦʛʦ 

ʘʥʘʣʽʟʫ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ, ʟʘʢʽʥʯʫʶʯʠ ʦʪʨʠʤʘʥʥʷʤ ʚʨʘʞʘʶʯʠʭ ʪʨʠʚʠʤʽʨʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʦʢʨʝʤʠʭ ʘʪʦʤʽʚ, ʥʘʥʦʩʪʨʫʢʪʫʨ ʘʙʦ ʞʠʚʠʭ ʢʣʽʪʠʥ [2]. 

ʉʢʘʥʫʶʯʠʡ ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʩʢʦʧ ï ʻ ʦʜʥʠʤ ʟ ʧʦʪʫʞʥʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʽ ʣʦʢʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʟ 

ʚʠʩʦʢʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʜʽʣʝʥʥʷʤ. ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʩʢʘʥʫʶʯʽ ʟʦʥʜʦʚʽ 

ʤʽʢʨʦʩʢʦʧʠ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʟ ʝʢʟʦʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ, ʜʦʩʪʫʧʥʦʾ ʣʠʰʝ ʦʙʤʝʞʝʥʦʤʫ 

ʯʠʩʣʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʛʨʫʧ, ʚ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʽ ʫʩʧʽʰʥʦ ʚʞʠʚʘʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʥʽ. ʅʠʥʽ, ʧʨʘʢʪʠʯʥʦ ʞʦʜʥʝ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʽ ʬʽʟʠʢʠ ʧʦʚʝʨʭʥʽ ʽ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ 

ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʉɿʄ. ʈʦʟʚʠʪʦʢ ʩʢʘʥʫʶʯʠʭ ʟʦʥʜʦʚʠʭ 

ʤʽʢʨʦʩʢʦʧʽʚ ʧʦʩʣʫʞʠʚ ʪʘʢʦʞ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʚ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ï ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨ ʟ ʥʘʥʦʤʝʪʨʦʚʠʤʠ ʤʘʩʰʪʘʙʘʤʠ. 

ɼʦ ʩʢʣʘʜʫ ʉɿʄ ʟʘʟʚʠʯʘʡ ʚʭʦʜʠʪʴ ʢʦʤʧ'ʶʪʝʨ, ʷʢʠʡ ʫʧʨʘʚʣʷʻ ʨʦʙʦʪʦʶ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʤʽʢʨʦʩʢʦʧʘ, ʧʨʠʡʤʘʻ ʽ ʟʘʧʠʩʫʻ ʨʝʻʩʪʨʦʚʘʥʽ ʟʦʥʜʦʤ 

ʜʘʥʽ ʽ ʨʦʙʠʪʴ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʫ ʉɿʄïʟʦʙʨʘʞʝʥʥʷ.  ʆʢʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʩʫʯʘʩʥʽ ʉɿʄ ʜʦʟʚʦʣʷʶʪʴ ʤʘʥʽʧʫʣʶʚʘʪʠ ʥʘʥʦʦʙ'ʻʢʪʘʤʠ, 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʦʢʨʝʤʠʭ ʘʪʦʤʽʚ ʽ ʧʝʨʝʥʝʩʝʥʥʷ ʾʭ ʚ ʥʦʚʫ ʧʦʟʠʮʽʶ, 

ʨʦʙʠʪʠ ʘʪʦʤʘʨʥʝ ʩʢʣʘʜʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʰʠʨʠʥʦʶ ʚ ʦʜʠʥ ʘʪʦʤ, ʥʘʜʘʶʯʠ 

ʧʦʚʝʨʭʥʷʤ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʥʦʚʽ ʧʦʪʨʽʙʥʽ ʷʢʦʩʪʽ. ɯʩʥʫʶʪʴ ʜʚʘ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ 

ʤʘʥʽʧʫʣʷʮʽʾ ʘʪʦʤʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʢʠ ʉɿʄ: ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʽ ʚʝʨʪʠʢʘʣʴʥʠʡ.  

ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʽʡ ʤʘʥʽʧʫʣʷʮʽʾ, ʧʽʩʣʷ ʟʘʭʦʧʣʝʥʥʷ, ʧʦʪʨʽʙʥʠʡ ʘʪʦʤ 

ʚʽʜʨʠʚʘʶʪʴ ʚʽʜ ʧʦʚʝʨʭʥʽ, ʧʽʜʥʽʤʘʶʯʠ ʟʦʥʜ ʥʘ ʜʝʢʽʣʴʢʘ ʘʥʛʩʪʨʝʤʽʚ. ɺʽʜʨʠʚ ʘʪʦʤʘ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʢʦʥʪʨʦʣʶʶʪʴ ʟʘ ʩʪʨʠʙʢʦʤ ʩʪʨʫʤʫ. ɿʨʦʟʫʤʽʣʦ, ʚʽʜʨʠʚ ʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʘʪʦʤʘ ʚʠʤʘʛʘʻ ʙʽʣʴʰʠʭ ʟʫʩʠʣʴ, ʥʽʞ ʧʨʦʩʪʦ ʡʦʛʦ "ʧʝʨʝʢʦʯʫʚʘʥʥʷ" 

ʧʦ ʧʦʚʝʨʭʥʽ, ʷʢ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʤʘʥʽʧʫʣʷʮʽʾ. ɿʘʪʝ, ʧʦʪʽʤ ʧʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ 

ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʰʢʦʜ, ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ  ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʚʝʨʭʥʽ. ʇʽʩʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʘʪʦʤ "ʩʢʠʜʘʶʪʴ". 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʦʥʜʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʤʦʞʥʘ ʥʝ ʣʠʰʝ ʨʫʭʘʪʠ ʘʪʦʤʠ, ʘʣʝ ʽ 

ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʾʭ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʤʝʪʘʣʝʚʽʡ 

ʧʣʘʩʪʠʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʨʘʧʣʷ ʚʦʜʠ, ʪʦ ʟʦʥʜ ʤʽʢʨʦʩʢʦʧʘ ʩʧʨʠʷʪʠʤʝ ʪʘʢʽʡ 

ʦʨʽʻʥʪʘʮʽʾ ʮʠʭ ʤʦʣʝʢʫʣ, ʧʨʠ ʷʢʽʡ ʾʭ ʜʚʘ ʚʫʛʣʝʚʦʜʥʝʚʽ ʭʚʦʩʪʠ ʙʫʜʫʪʴ ʦʙʝʨʥʝʥʽ ʚʽʜ 

ʧʣʘʩʪʠʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʤʦʞʥʘ ʟʙʫʜʫʚʘʪʠ ʤʦʥʦʰʘʨʪʠʦʣʦʚʠʭ ʤʦʣʝʢʫʣ, ʱʦ 

ʧʨʠʣʠʧʥʫʣʠ ʜʦ ʤʝʪʘʣʝʚʦʾ ʧʣʘʩʪʠʥʠ. 

ʉɿʄ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʽʩʪʠʥʥʦ ʪʨʠʚʠʤʽʨʥʠʡ ʨʝʣʴʻʬ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʉɿʄ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʷʢ 

ʧʨʦʚʽʜʥʦʾ, ʪʘʢ ʽ ʥʝʧʨʦʚʽʜʥʦʾ ʧʦʚʝʨʭʥʽ [1-3]. 

ɹ̔ ʣʴʰʘ ʯʘʩʪʠʥʘ ʨʝʞʠʤʽʚ ʉɿʄ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʦʚʽʪʨʽ, ʫ 

ʚʘʢʫʫʤʽ ʪʘ ʨʽʜʠʥʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʉɿʄ ʤʦʞʣʠʚʦ ʚʠʚʯʘʪʠ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙ'ʻʢʪʠ ʚ ʥʦʨʤʘʣʴʥʠʭ ʜʣʷ ʮʠʭ ʦʙô̒ ʢʪʽʚ ʫʤʦʚʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʚʯʝʥʥʷ ʙʽʦʤʘʢʨʦʤʦʣʝʢʫʣ ʪʘ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ, ʞʠʚʠʭ ʢʣʽʪʠʥ. 

ɿʘʨʘʟ ʚ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʩʢʘʥʫʶʯʫ ʟʦʥʜʦʚʫ ʪʘ 

ʝʣʝʢʪʨʦʥʥʫ ʤʽʢʨʦʩʢʦʧʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʦʧʦʚʥʶʶʯʽ ʦʜʠʥ ʦʜʥʦʛʦ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʯʝʨʝʟ ʥʠʟʢʫ ʬʽʟʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 
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ʉʊʈʋʄʋ 
 

ʃʶʙʠʤʦʚ ɸ.ʗ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʩʘ 

 

ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʟʫʤʦʚʠʚ ʧʦʷʚʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʤʘʛʥʽʪʦʦʧʪʠʯʥʠʡ ʤʝʪʦʜ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ. ʋ ʤʘʛʥʽʪʦʦʧʪʠʯʥʽʡ ʚʠʤʽʨʶʚʘʣʴʥʽʡ 

ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʜʦʚʞʥʽʡ ʝʣʝʢʪʨʦʦʧʪʠʯʥʠʡ 

ʝʬʝʢʪ ʌʘʨʘʜʝʷ ð ʤʘʛʥʽʪʦʦʧʪʠʯʥʠʡ ʝʬʝʢʪ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ 

ʧʦʰʠʨʝʥʥʽ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ ʯʝʨʝʟ ʦʧʪʠʯʥʦ ʥʝʘʢʪʠʚʥʫ ʨʝʯʦʚʠʥʫ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ 

ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ (ʨʠʩʫʥʦʢ 1). ɼʘʥʠʡ ʝʬʝʢʪ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʄ. ʌʘʨʘʜʝʻʤ ʫ 

1845 ʨʦʮʽ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

ʈʠʩʫʥʦʢ 1ï ʆʙʝʨʪʘʥʥʷ ʧʣʦʱʠʥʠ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ 
 

ʃʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʽʟʦʪʨʦʧʥʝ 

ʩʝʨʝʜʦʚʠʱʝ,  ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʩʫʧʝʨʧʦʟʠʮʽʷ ʜʚʦʭ ʧʨʘʚʦ- ʽ 

ʣʽʚʦʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʭʚʠʣʴ ʟ ʧʨʦʪʠʣʝʞʥʠʤ ʥʘʧʨʷʤʢʦʤ ʦʙʝʨʪʘʥʥʷ. ʋ 

ʟʦʚʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʦʤʣʝʥʥʷ ʜʣʷ ʮʠʨʢʫʣʷʨʥʦ ʧʨʘʚʦ- ʽ 

ʣʽʚʦʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʽʪʣʘ ʩʪʘʶʪʴ ʨʽʟʥʠʤʠ (n
+
 ʽ n

ī
 ). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ ʩʝʨʝʜʦʚʠʱʝ (ʫʟʜʦʚʞ ʩʠʣʦʚʠʭ ʣʽʥʽʡ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ) ʣʽʥʽʡʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʡʦʛʦ ʮʠʨʢʫʣʷʨʥʦ ʣʽʚʦ- ʽ ʧʨʘʚʦʧʦʣʷʨʠʟʦʚʘʥʽ 

ʩʢʣʘʜʦʚʽ ʧʦʰʠʨʶʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʬʘʟʦʚʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ, ʥʘʙʫʚʘʶʯʠ ʨʽʟʥʠʮʶ 

ʭʦʜʫ, ʱʦ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʪʠʯʥʦʾ ʜʦʚʞʠʥʠ ʰʣʷʭʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʣʦʱʠʥʫ 
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ʧʦʣʷʨʠʟʘʮʽʾ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʛʦ ʩʚʽʪʣʘ ʟ ʜʦʚʞʠʥʦʶ 

ʭʚʠʣʽ ɚ, ʱʦ ʧʨʦʡʰʦʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʰʣʷʭ l, ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘ ʢʫʪ. 
 

Ū = [ˊĀlĀ(n
+
 - n

-
)]/ɚ,                   (1) 

 

ɺ ʦʙʣʘʩʪʽ ʥʝ ʜʫʞʝ ʩʠʣʴʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʨʽʟʥʠʮʷ n
+
 - n

ī
 ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʢʫʪ ʬʘʨʘʜʝʻʚʩʴʢʦʛʦ 

ʦʙʝʨʪʘʥʥʷ ʦʧʠʩʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ  

 

Ū =ʅĀlĀɜ.                     (2) 

 

ʜʝ ɜ ð ʧʦʩʪʽʡʥʘ ɺʝʨʜʝ, ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ, ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɽʬʝʢʪ ʌʘʨʘʜʝʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʝʬʝʢʪʦʤ ɿʝʻʤʘʥʘ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʨʦʟʱʝʧʣʝʥʥʽ ʨʽʚʥʽʚ ʝʥʝʨʛʽʾ ʘʪʦʤʽʚ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʭʦʜʠ ʤʽʞ 

ʨʦʟʱʝʧʣʝʥʠʤʠ ʨʽʚʥʷʤʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʚʠʧʫʩʢʘʥʥʷʤ ʬʦʪʦʥʽʚ ʧʨʘʚʦʾ ʽ ʣʽʚʦʾ 

ʧʦʣʷʨʠʟʘʮʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʦʤʣʝʥʥʷ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʦʛʣʠʥʘʥʥʷ ʜʣʷ ʭʚʠʣʴ ʨʽʟʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ. ɻʨʫʙʦ ʢʘʞʫʯʠ, ʚʽʜʤʽʥʥʽʩʪʴ 

ʰʚʠʜʢʦʩʪʝʡ ʧʦ-ʨʽʟʥʦʤʫ ʧʦʣʷʨʠʟʦʚʘʥʠʭ ʭʚʠʣʴ ʦʙʫʤʦʚʣʝʥʘ ʨʽʟʥʠʮʝʶ ʜʦʚʞʠʥ 

ʭʚʠʣʴ ʬʦʪʦʥʽʚ, ʱʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʽ ʧʝʨʝʚʠʧʨʦʤʽʥʶʶʪʴʩʷ  [1]. 

 
 

1 ï ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ; 2 ï  ʨʦʟʱʝʧʣʶʚʘʯ; 3 ï ʣʽʥʽʡʥʠʡ ʧʦʣʷʨʠʟʘʪʦʨ;  

4 ïʨʦʟʱʝʧʣʶʚʘʯ ʧʦʣʷʨʠʟʘʮʽʾ; 5 ï  ʦʧʪʠʯʥʠʡ ʬʘʟʦʚʠʡ ʧʦʣʷʨʠʟʘʪʦʨ; 

 6 ï ʦʧʪʦʚʦʣʦʢʥʦ; 7 ï ʢʨʫʛʦʚʦʾ ʧʦʣʷʨʠʟʘʪʦʨ; 8 ï ʧʨʦʚʽʜʥʠʢ; 9 ï ʚʪʫʣʢʘ;  

10 ï ʜʝʪʝʢʪʦʨ; 11 ï ʮʠʬʨʦʚʠʡ ʜʝʤʦʜʫʣʷʪʦʨ; 12 ï ʤʦʜʫʣʷʪʦʨ; 13 ï ʧʽʜʩʠʣʶʚʘʯ  

 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʯʘ ʩʪʨʫʤʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʢʦʥʫ 

ʌʘʨʘʜʝʷ [3] 
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ʅʘ ʦʩʥʦʚʽ ʦʧʪʠʯʥʦʛʦ ʜʘʪʯʠʢʘ ʧʦʙʫʜʦʚʘʥʘ ʩʭʝʤʘ ʚʠʤʽʨʶʚʘʯʘ ʩʪʨʫʤʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʬʝʢʪ ʌʘʨʘʜʝʷ (ʨʠʩʫʥʦʢ 2). ɼʞʝʨʝʣʦ ʩʚʽʪʣʘ 1 ʧʦʩʠʣʘʻ 

ʩʚʽʪʣʦʚʠʡ ʧʦʪʽʢ ʧʦ ʩʚʽʪʣʦʚʦʜʫ ʥʘ ʣʽʥʽʡʥʠʡ ʧʦʣʷʨʠʟʘʪʦʨ 3, ʧʦʪʽʤ ʥʘ 

ʨʦʟʱʝʧʣʶʚʘʯ 4 ʧʦʣʷʨʠʟʘʮʽʾ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʜʚʘ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʽ ʧʦʪʦʢʠ, 

ʽ, ʥʘʨʝʰʪʽ, ʥʘ ʦʧʪʠʯʥʠʡ ʬʘʟʦʚʠʡ ʤʦʜʫʣʷʪʦʨ 5. ʉʚʽʪʣʦʚʽ ʧʦʪʦʢʠ ʧʦʜʘʶʪʴʩʷ ʧʦ 

ʦʧʪʦʚʦʣʦʢʥʫ 6 ʥʘ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʙʣʦʢ, ʜʝ ʚʦʥʠ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ 

ʯʦʪʠʨʴʦʭʚʦʣʥʦʚʠʡ ʢʨʫʛʦʚʠʡ ʧʦʣʷʨʠʟʘʪʦʨ 7, ʱʦ ʥʘʜʘʻ ʾʤ ʧʨʘʚʦ- ʽ ʣʽʚʦʙʽʯʥʫ 

ʧʦʣʷʨʠʟʘʮʽʶ, ʽ ʜʘʣʽ ï ʯʝʨʝʟ ʩʪʨʫʤʦʯʫʪʪʻʚʫ ʧʝʪʣʶ ʥʘʚʢʦʣʦ ʧʨʦʚʽʜʥʠʢʘ, 

ʚʽʜʙʠʚʘʶʪʴʩʷ ʚʽʜ ʢʽʥʮʷ ʦʧʪʦʚʦʣʦʢʥʘ 6 ʽ ʧʦʚʝʨʪʘʶʪʴʩʷ ʪʠʤ ʞʝ ʰʣʷʭʦʤ ʫ ʙʣʦʢ 

ʦʙʨʦʙʢʠ. ʇʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʩʚʽʪʣʘ ʧʦ ʧʝʪʣʽ ʤʘʛʥʽʪʥʝ ʧʦʣʝ, ʱʦ ʥʘʚʦʜʪʴʩʷ 

ʩʪʨʫʤʦʤ, ʷʢʠʡ ʧʨʦʪʽʢʘʻ ʧʦ ʧʨʦʚʽʜʥʠʢʫ, ʩʪʚʦʨʶʻ ʟʘʚʜʷʢʠ ʝʬʝʢʪʫ ʌʘʨʘʜʝʷ 

ʧʨʦʧʦʨʮʽʡʥʠʡ ʩʪʨʫʤʫ ʬʘʟʦʚʠʡ ʟʩʫʚ ʤʽʞ ʧʦʣʷʨʠʟʦʚʘʥʠʤʠ ʩʚʽʪʣʦʚʠʤʠ 

ʧʦʪʦʢʘʤʠ. ʋ ʙʣʦʮʽ ʦʙʨʦʙʢʠ ʩʚʽʪʣʦʚʽ ʧʦʪʦʢʠ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʧʪʠʯʥʠʡ 

ʜʝʪʝʢʪʦʨ 10, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʬʘʟʦʚʠʡ ʟʩʫʚ ʽ ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʚ ʘʥʘʣʦʛʦʚʠʡ 

ʘʙʦ ʮʠʬʨʦʚʠʡ ʩʠʛʥʘʣ 11. ʆʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

0,15...0,3 % ʚ ʜʽʘʧʘʟʦʥʽ ʩʪʨʫʤʽʚ 1...3000 ɸ (ʩ. ʢ. ʟ.) ʽ ʚ ʩʤʫʟʽ ʯʘʩʪʦʪ 10 ɻʮ...6 

ʢɻʮ. ʃʘʙʦʨʘʪʦʨʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʧʦʭʠʙʢʫ 0,03%.  

ɼʘʥʽ ʤʘʛʥʽʪʦʦʧʪʠʯʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʽʨʤʘʤʠ NxtPhase, ABD ʽ KVH ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʯʥʠʭ 

ʩʠʩʪʝʤ ʚʠʤʽʨʶʚʘʥʥʷ ʩʪʨʫʤʫ [2].  
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ɹʫʛʘʝʚ ʉ. ɺ.
1
, ɺʝʨʝʪʝʥʥʠʢʦʚ ɸ. ʀ.

2 

1 ï ʆʜʝʩʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ 

ʢʘʯʝʩʪʚʘ, ʛ. ʆʜʝʩʩʘ 

2 ï ʇʫʙʣʠʯʥʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʍʘʨʴʢʦʚʩʢʠʡ ʪʨʘʢʪʦʨʥʳʡ ʟʘʚʦʜè,  

ʛ. ʍʘʨʴʢʦʚ 

 

ʅʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʣʘʚʘʶʱʠʭ ʤʘʰʠʥ (ʇʄ), ʪʘʢʠʭ 

ʢʘʢ ʧʨʦʨʘʙʦʪʢʘ ʦʙʱʝʡ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ 

ʇʄ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ï ʦʪ ʨʘʩʯʝʪʥʳʭ ʜʦ ʤʦʜʝʣʴʥʳʭ ʠ ʥʘʪʫʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ. ʇʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʦʮʝʥʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʤʫ ʵʪʘʧʫ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʘʜʝʢʚʘʪʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʧʦ ʚʦʜʝ ʧʣʘʚʘʶʱʠʭ 

ʢʦʣʝʩʥʳʭ ʠ ʛʫʩʝʥʠʯʥʳʭ ʤʘʰʠʥ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʙʘʟʠʨʫʶʪʩʷ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ɻʨʫʟʜʝʚʳʤ ʅ. ʀ., ɺʝʪʯʠʥʢʠʥʳʤ ʅ.ʉ., 

ɸʢʩʝʥʦʚʳʤ ʇ. ɺ., ʂʦʥʦʥʦʚʠʯʝʤ ʖ. ɸ [1], ʉʪʝʧʘʥʦʚʳʤ ɸ. ʇ. [2], ɹʘʨʭʫʜʘʨʦʚʳʤ 

ʃ. ɻ., ʂʠʩʝʣʝʚʩʢʠʤ ɺ.ɺ. [3], ɺʦʨʦʙʴʝʚʳʤ ʖ. ʃ. [4, 5], ɹʫʛʘʝʚʳʤ ɺ. ʊ. [6], 

ʂʨʠʞʥʠʤ ɸ. ɺ. [7], ɺʝʨʝʪʝʥʥʠʢʦʚʳʤ ɸ. ʀ, ʅʝʬʸʜʦʚʳʤ ɸ. ɺ. [8], ɹʫʛʘʝʚʳʤ ʉ. ɺ. 

[9] ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ.  

ʀʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʷ 

ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʩʫʜʦʩʪʨʦʝʥʠʠ ʩ ʠʭ ʘʜʘʧʪʘʮʠʝʡ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʇʄ.  ʅʘ ʠʭ 

ʚʳʙʦʨ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʨʝʙʦʚʘʥʠʷ ʪʘʢʪʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, 

ʩʧʝʮʠʬʠʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʄ, ʪʠʧ ʚʦʜʦʭʦʜʥʦʛʦ ʜʚʠʞʠʪʝʣʷ, ʘ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʘʷ ʪʦʯʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʪʦʠʤʦʩʪʴ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʵʪʘʧʘʤ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ, ʚʳʧʦʣʥʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʙʦʪ. ʇʨʠ ʧʨʦʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʩʦʟʜʘʥʠʷ 

ʥʦʚʦʡ ʤʘʰʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʄ ʧʨʦʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʘʥʘʣʦʛʠʯʥʳʭ ʤʘʰʠʥ ʧʦ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ 

ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʦʙʦʙʱʝʥʥʦʤʫ ʦʧʳʪʫ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʉʨʘʚʥʠʚʘʶʪ ʠʭ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʨʘʟʣʠʯʥʳʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʤʦʜʝʣʷʤ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʠʢ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʇʄ ʩʦʟʜʘʚʘʝʤʦʛʦ ʢʣʘʩʩʘ. 

ʅʘ ʩʪʘʜʠʠ ʵʩʢʠʟʥʦʛʦ ʠ ʨʘʙʦʯʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʚʦʜʷʪʩʷ ʠʟʫʯʝʥʠʝ ʠ 

ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʚʘʨʠʘʥʪʦʚ 

ʤʘʰʠʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʦʜʝʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʣʦʪʢʝ, 

ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ, ʘ ʠʥʦʛʜʘ ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʢʝʪʦʚ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʜʦʝʤʝ. ɺ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ, 
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ʯʘʩʪʦ ʫʥʠʢʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʧʘʨʘʤʝʪʨʦʚ ʚʦʜʦʭʦʜʥʳʭ 

ʢʘʯʝʩʪʚ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘʪʠʚʥʦ ʚʥʦʩʠʪʴ ʠʟʤʝʥʝʥʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʤʘʰʠʥʳ. ʎʝʣʴ ʵʪʠʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʘ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʟʨʘʙʦʪʢʠ ʨʘʙʦʯʝʡ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ. 

ɺʩʝʩʪʦʨʦʥʥʠʝ ʥʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʳʪʥʦʛʦ ʦʙʨʘʟʮʘ ʤʘʰʠʥʳ 

ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʵʪʘʧʘʭ ʨʘʟʣʠʯʥʳʭ ʠʩʧʳʪʘʥʠʡ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʢʘʯʝʩʪʚ ʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʪʘʢ ʞʝ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʧʫʪʝʤ ʟʘʤʝʨʘ ʥʘʙʦʨʘ ʢʦʥʢʨʝʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʝʥʠʷ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʠ 

ʤʝʪʦʜʠʢʘʤ, ʩʦʛʣʘʩʦʚʘʥʥʳʤ ʩ ʟʘʢʘʟʯʠʢʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʦʬʦʨʤʣʷʶʪʩʷ 

ʧʨʦʪʦʢʦʣʘʤʠ. ɺʳʷʚʣʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʫ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʇʄ. 

ʅʘ ʩʪʘʜʠʠ ʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʠʟʤʝʨʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʇʄ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʦʚʣʝʥʠʷ, 

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʫʩʪʘʥʦʚʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ 

ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʧʨʠʚʝʜʰʠʭ ʢ ʠʟʤʝʥʝʥʠʶ ʤʘʩʩʳ ʠʣʠ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʢʦʨʧʫʩʘ. ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ 

ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʇʄ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʠʩʫʱʠʭ ʢʘʞʜʦʤʫ 

ʠʟ ʥʠʭ. 

ʊʘʢ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʚ ʦʧʳʪʦʚʦʤ ʙʘʩʩʝʡʥʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʝʡ ʇʄ ʩʠʣʴʥʦ 

ʟʘʚʠʩʷʪ ʦʥ ʠʭ ʟʘʛʨʫʟʢʠ, ʧʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʝʤʣʝʤʳʡ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʱʝʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʠʣʳ ʠ ʚʳʟʚʘʥʥʦʛʦ ʝʶ ʤʦʤʝʥʪʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʧʳʪʦʚ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤ 

ʣʦʪʢʝ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʜʠʬʝʨʝʥʪʫʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʚʳʟʚʘʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ ʥʘ ʧʦʛʨʫʞʝʥʥʫʶ ʚ ʚʦʜʫ ʯʘʩʪʴ ʤʦʜʝʣʠ ʇʄ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʸ ʧʦʩʘʜʢʠ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʤʦʭʦʜʥʳʭ ʤʦʜʝʣʝʡ ʥʘ 

ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʳʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʨʘʙʦʪʘ ʠʭ ʜʚʠʞʠʪʝʣʝʡ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʇʄ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʛʣʫʙʠʥʦʡ ʚʦʜʦʝʤʘ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʤʘʰʠʥʳ ʥʘ ʚʦʜʝ, ʦʮʝʥʠʪʴ ʟʘʙʨʳʟʛʠʚʘʥʠʝ ʥʦʩʦʚʦʡ ʯʘʩʪʠ ʠ ʫʭʫʜʰʝʥʠʝ 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ. ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʠ 

ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʨʝʞʠʤʦʚ ʜʚʠʞʝʥʠʷ ʇʄ, ʪʘʢʠʭ ʢʘʢ 

ʜʚʠʞʝʥʠʷ ʥʘ ʧʣʘʚʫ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʴʷ, ʜʚʠʞʝʥʠʷ ʧʦ ʚʦʜʝ ʩ ʢʦʥʪʘʢʪʦʤ 

ʭʦʜʦʚʦʡ ʯʘʩʪʠ ʠ ʜʥʘ ʚʦʜʦʝʤʘ, ʧʨʠ ʚʳʭʦʜʝ ʠ ʚʭʦʜʝ ʇʄ ʚ ʚʦʜʫ ʠ ʧʨʝʦʜʦʣʝʥʠʠ 

ʜʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʦʚ 

ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʚʦʜʦʭʦʜʥʳʭ ʢʘʯʝʩʪʚ ʧʣʘʚʘʶʱʠʭ ʤʘʰʠʥ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʠʭ ʪʦʯʥʦʩʪʠ, ʘʜʝʢʚʘʪʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʢʦʥʝʯʥʦʡ 

ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʠ ʧʦʩʪʘʥʦʚʢʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʇʄ.  

ʈʝʰʝʥʠʝ ʵʪʦʡ ʥʘʫʯʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ: 

ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʠ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ  

ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 5-ʦ ʾʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ  
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ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʠʭ ʩʦʩʪʘʚʘ; ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʧʨʦʚʝʜʝʥʠʡ ʠʟʤʝʨʝʥʠʡ; ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʢʦʣʴʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʩʨʘʚʥʝʥʠʝʤ ʠ ʦʙʨʘʙʦʪʢʦʡ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʠʟʤʝʨʝʥʠʡ ʠ ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ 

ʟʘʤʝʨʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷ.  
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ʋɺɽʃʀʏɽʅʀɽ ʂʆʕʌʌʀʎʀɽʅʊɸ ʆʉʃɸɹʃɽʅʀʗ ʉʀʅʌɸɿʅʆɻʆ 

ʉʀɻʅɸʃɸ ʅɸ ʆʉʅʆɺɽ ʇʆɺʊʆʈʀʊɽʃʗ ʅɸʇʈʗɾɽʅʀʗ 
 

ɹʘʨʘʥʦʚ ʇ.ʌ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʎʠʤʙʘʣʠʩʪ ʕ.ʀ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʦʤʩʢ, ʈʦʩʩʠʷ 

 

ɺʚʝʜʝʥʠʝ 

ʉʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʦʜ ʩʨʘʚʥʝʥʠʷ ʩ ʤʝʨʦʡ, ʢʦʪʦʨʳʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ux(t) ʩ ʚʝʣʠʯʠʥʦʡ ʵʪʘʣʦʥʥʦʛʦ 

ʩʠʛʥʘʣʘ u0(t), ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʡ ʤʝʨʦʡ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʤʦʩʪʦʚʳʭ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʩʭʝʤʘʭ, ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ 

ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ ʩʨʘʚʥʝʥʠʷ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʙʦʨʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʦʜʥʦʡ ʯʘʩʪʦʪʳ ʚ ʰʠʨʦʢʦʤ ʜʠʥʘʤʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʯʘʩʪʦʪ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʠʥʭʨʦʥʥʳʝ ʫʩʠʣʠʪʝʣʠ ʩ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʚʭʦʜʦʤ (ʉʋɼɺ), ʚ ʘʥʛʣʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ Lock-In 

Amplifier. [1-3]. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʦʜʦʙʥʳʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʤʘʣʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʜʦ ʝʜʠʥʠʮ 

ʥʘʥʦʚʦʣʴʪ) ʥʘ ʬʦʥʝ ʙʦʣʴʰʦʡ ʩʠʥʬʘʟʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʧʨʠ ʦʪʥʦʰʝʥʠʠ 

ʩʠʛʥʘʣ/ʰʫʤ ʜʦ ï 100 ʜɹ, ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʠʤʧʝʜʘʥʩʘ (ʜʦ ʜʝʩʷʪʢʦʚ ʠ 

ʩʦʪʝʥ ʄʆʤ) ʧʦ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʚʭʦʜʘʤ [4]. 

ɺʳʭʦʜʥʘʷ ʚʝʣʠʯʠʥʘ ʧʨʦʩʪʝʡʰʝʛʦ ʉʋɼɺ ʦʧʨʝʜʝʣʷʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 
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ñ   (1) 

ʛʜʝ E ï ʟʥʘʯʝʥʠʝ ʜʝʥʦʤʠʥʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ, ɺ; 

   u0(t), ux(t) ï ʟʥʘʯʝʥʠʷ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʭʦʜʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ɺ;  

   uref(t) ï ʟʥʘʯʝʥʠʝ ʦʧʦʨʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ɺ; 

   Kʆʉʉ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

ʀʟ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʨʘʟʥʦʩʪʠ ȹU ʥʘʧʨʷʞʝʥʠʡ u0(t) ʠ ux(t) 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʬʘʟʦʚʦʛʦ ʩʜʚʠʛʘ ű 

ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʢʦʥʝʯʥʦʛʦ ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ Kʆʉʉ 

ʩʭʝʤʳ ʩʨʘʚʥʝʥʠʷ (ʚʳʯʠʪʘʪʝʣʷ) ʠ ʥʝʢʦʛʝʨʝʥʪʥʦʩʪʠ ʦʧʦʨʥʦʛʦ uref(t) ʠ 

ʜʝʪʝʢʪʠʨʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʬʘʟʦʚʳʤ ʩʜʚʠʛʦʤ űref. ʀʟʤʝʨʝʥʥʘʷ ʨʘʟʥʦʩʪʴ ȹUʠʟʤ ʜʚʫʭ 

ʥʘʧʨʷʞʝʥʠʡ u0(t) ʠ ux(t) ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
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ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ;  

Kʩʜ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʝʪʝʢʪʦʨʘ; 
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gʩʬ ī ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʢʦʥʝʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʜʘʚʣʝʥʠʷ 

ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ; 

űref ï ʬʘʟʦʚʳʡ ʩʜʚʠʛ ʤʝʞʜʫ ʜʝʪʝʢʪʠʨʫʝʤʳʤ ʠ ʦʧʦʨʥʳʤ ʥʘʧʨʞ̫ʝʥʠʷʤʠ, ʨʘʜ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ 

ʨʘʟʥʠʮʳ ʟʥʘʯʝʥʠʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠʟ-ʟʘ ʬʘʟʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [4-7]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʷʱʝʛʦ 

ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʢʦʥʝʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ. 

 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ 

ʩʠʛʥʘʣʘ 

ɺʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʵʬʬʠʮʠʝʥʪʫ ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ 

ʚʦʟʥʠʢʘʶʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʦʚʝʨʢʝ ʠ ʢʘʣʠʙʨʦʚʢʝ ʤʘʩʰʪʘʙʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʢʦʛʜʘ ʦʪ ʉʋɼɺ ʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ (1ï

10) ʥɺ ʚ ʦʙʣʘʩʪʠ ʩʨʝʜʥʠʭ ʯʘʩʪʦʪ ʥʘ ʚʝʨʭʥʝʤ ʫʨʦʚʥʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʩʨʘʚʥʠʚʘʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ï 10 ɺ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ [8].  

ʂʣʘʩʩʠʯʝʩʢʠʤ ʚʘʨʠʘʥʪʦʤ ʚʳʜʝʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʚʭʦʜʥʳʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʫʩʠʣʠʪʝʣʷ (ʀʋ). ɺ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ, ʢʦʛʜʘ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ ʀʋ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʝʛʦ ʚʳʭʦʜʝ:  

ʚʳʭ ʜ ʜ ʉʌ ʉʌ ʜ ʜ ʉʌ ʆʉʉ
U K U K U K U U K= + = +( / ),  (3) 

ʛʜʝ  Kʜ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ; 

Kʩʬ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ; 

 Uɼ ï ʜʠʬʬʝʨʝʥʮʠʘʣʥɹʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ; 

 Uʉʌ ï ʩʠʥʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ɺ. 

ʇʨʠʥʷʚ ʟʥʘʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ gʩʬ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ 

ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʣʫʯʠʤ ʧʨʝʜʝʣʴʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ Kʆʉʉ  

ʆʉʉ ʉʌ ʉʌ ʜ/ ,K U U= g     (4) 

ʢʦʪʦʨʦʝ ʧʨʠ gʩʬ = 0,01 ʩʦʩʪʘʚʠʪ (220 ï 240) ʜɹ. ɼʘʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʭʦʜʷʪʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʀʋ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ 

ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʠ, ʚʳʩʦʢʦʤʫ ʚʭʦʜʥʦʤʫ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʦ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʚʭʦʜʘʤ, ʚʳʩʦʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʤʘʣʦʡ 

ʥʝʣʠʥʝʡʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʀʋ ʚ ʠʥʪʝʛʨʘʣʴʥʦʤ ʠʩʧʦʣʥʝʥʠʠ ʩ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ. 

ɺʳʙʦʨ ʪʘʢʠʭ ʀʋ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ Kʆʉʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʚʳʭʦʜʥʳʭ 

ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʠʩʪʦʯʥʠʢʦʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʠʛʥʘʣʦʚ ʠ ʟʘʚʠʩʠʤʦʩʪʴ Kʆʉʉ ʦʪ 

ʚʥʫʪʨʝʥʥʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʢʘʩʢʘʜʦʚ ʀʋ ʤʠʥʠʤʠʟʠʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ. ʅʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʣʠʯʥʳʭ ʀʋ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ 

ʩʠʛʥʘʣʘ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʜʦ 100 ʢɻʮ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʠʢʨʦʩʭʝʤʫ 

PGA207 ʬʠʨʤʳ Texas Instruments [9]. 

ʂ ʩʦʞʘʣʝʥʠʶ ʀʋ PGA207 ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʤ 

ʢʦɻ ʬʬʠʮʠʝʥʪʦʤ ʦʩʣʘʙʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ (ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʟʥʘʯʝʥʠʝ Kʆʉʉ 

= 100 ʜɹ ʧʨʠ Kʜ = 10). ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʟʥʘʯʝʥʠʝ Kʆʉʉ. ʊʘʢ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʩʠʛʥʘʣʦʚ ʘʤʧʣʠʪʫʜʦʡ 

10 ɺ ʥʘ ʯʘʩʪʦʪʘʭ ʜʦ 1 ʢɻʮ ʚʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 100 ʤʢɺ. ɺ 
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ʜʘʣʴʥʝʡh ʝʤ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʧʦʜʘʚʣʝʥʠʝ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʧʘʜʘʣʦ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 20 ʜɹ/ʜʝʢ ʥʘ ʜʚʫʭ ʜʝʢʘʜʘʭ, ʥʘʯʠʥʘʷ ʩ ʯʘʩʪʦʪʳ ʩʨʝʟʘ fʩʨº3,5 ʢɻʮ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪ ʫʪʚʝʨʞʜʘʶʪ: ʜʘʣʴʥʝʡʰʝʝ 

ʫʚʝʣʠʯʝʥʠʝ ʦʩʣʘʙʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ. 

 

2. ʇʨʠʤʝʥʝʥʠʝ ʩʣʝʜʷʱʝʛʦ ʧʠʪʘʥʠʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʩʠʛʥʘʣʘ 

ʋʚʝʣʠʯʝʥʠʝ ʧʦʜʘʚʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩʭʝʤʦʡ ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʚʪʦʨʠʪʝʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʝʜʷʱʝʛʦ ʧʠʪʘʥʠʷ 

ʜʣʷ ʀʋ (ʨʠʩ. 1). 

ɼʣʷ ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʳ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ 

ʫʚʝʣʠʯʠʪʩʷ ʠ ʩʦʩʪʘʚʠʪ: 

 ʆʉʉ

ʆʉʉ.ʕʌ

ʇ

,
1

K
K

K
=
-

      (5) 

ʛʜʝ 
ʇ

K ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʧʦʚʪʦʨʠʪʝʣʷ. 

ʇʦʚʪʦʨʠʪʝʣɹ
ʀʥʩʪʨʫʤʝʥʪʘʣɹʥrʡ 

ʫʩʠʣʠʪʝʣɹ 

1

1 2

2

ʚʳʭU

xU

0U

-IN

+IN

ʧ1E+

ʧ1E-

ʧ2E+

ʧ2E-1 2

1  
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʣʝʜʷʱʝʛʦ ʧʠʪʘʥʠʷ ʀʋ 

 

ɼʣʷ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ, ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʭʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟʠʥʝʨʮʠʦʥʥʳ, ʧʨʠ ʣʝʛʢʦ ʜʦʩʪʠʞʠʤʳʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʜʘʯʠ ʧʦʚʪʦʨʠʪʝʣʷ ʥʘ 

ʫʨʦʚʥʷʭ ʪʨʝʭ ï ʯʝʪʳʨʝʭ ʜʝʚʷʪʦʢ ʧʦʩʣʝ ʟʘʧʷʪʦʡ (ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʠ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʩʠʛʥʘʣʦʚ) ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʦʜʘʚʣʝʥʠʝ 

ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ 160 ï 180 ʜɹ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ʩʣʝʜʷʱʝʛʦ ʧʠʪʘʥʠʷ ʩ 

ʧʦʤʦɦ ʴʶ ʧʦʚʪʦʨʠʪʝʣʷ ʧʦʟʚʦʣʷʝʪ ʪʘʢʞʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ ʨʝʟʢʦ ʧʦʚʳʩʠʪʴ 

ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʀʋ ʧʦ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʘʥʘʣʘʤ (ʦʩʦʙʝʥʥʦ ʧʦ ʢʘʥʘʣʫ ux).  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʷʱʝʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʜʣʷ ʀʋ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2 (ʙʣʦʢʠʨʦʚʦʯʥʳʝ ʝʤʢʦʩʪʠ ʩʣʝʜʷʱʝʛʦ ʧʠʪʘʥʠʷ ʥʝ 

ʧʦʢʘʟʘʥʳ). ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʢʣʶʯʝʥʠʷ ʀʋ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʨʝʰʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʪʨʝʙʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʭʝʤʝ ʧʦʚʪʦʨʠʪʝʣʷ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʧʝʨʘʮʠʦʥʥʦʛʦ 

ʫʩʠʣʠʪʝʣʷ (DA1) ʩ ʜʦʧʫʩʪʠʤʳʤʠ ʫʨʦʚʥʷʤʠ ʥʘʧʨʷʞʝʥʠʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʥʝ ʥʠʞʝ Ñ18 ɺ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥ OP285. ɿʘʧʠʪʢʘ ʝʛʦ 

ʥʝʠʥʚʝʨʩʥʦʛʦ ʚʭʦʜʘ ʚ ʩʭʝʤʝ ʧʦʢʘʟʘʥʘ ʫʩʣʦʚʥʦ, ʪʘʢ ʢʘʢ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʛʠʙʢʫʶ ʩʭʝʤʫ ʜʠʦʜʥʦʡ ʟʘʱʠʪʳ ʚʭʦʜʦʚ ʧʦʚʪʦʨʠʪʝʣʷ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʧʦʢʦʷ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʠʩʪʦʯʥʠʢʘ 
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ʩʠʛʥʘʣʘ. ɺʣʠʷʥʠʝ ʝʤʢʦʩʪʠ ʢʘʙʝʣʝʡ ʩʥʠʞʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʜʚʝʩʢʠ ʠʭ ʚʥʫʪʨʝʥʥʠʭ 

ʦʧʣʝʪʦʢ ʥʘ ʚʳʭʦʜ ʧʦʚʪʦʨʠʪʝʣʷ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʧʦʚʪʦʨʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʣʝʜʷɦ ʝʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʀʋ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʩʭʝʤʳ (ʨʠʩ. 3), ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʡ çʟʝʤʣʠè. ʕʪʦ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʠʩʧʦʣʴʟʫʷ ʦʧʪʨʦʥʥʫʶ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʨʘʟʚʷʟʢʫ. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʚʩʣʝʜʩʪʚʠʝ ʩʚʦʡʩʪʚ ʜʠʦʜʥʳʭ ʦʧʪʨʦʥʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʡ 

ʧʦʪʝʨʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʨʘʟʚʷʟʢʫ.  

 

ɺʳʚʦʜʳ 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʣʝʜʷʱʝʛʦ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʠʪʘʥʠʷ 

ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʥʘ ʦʩʥʦʚʝ ʧʦʚʪʦʨʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ 

ʧʦʟʚʦʣʝ̫ʪ ʫʚʝʣʠʯʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʦʩʣʘʙʣʝʥʠʷ ʩʠʥʬʘʟʥʦʛʦ ʩʠʛʥʘʣʘ ʜʦ 160-

180 ʜɹ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʘʚʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʜʦ 10 ɺ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ 
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ʟʥʘʯʝʥʠʷ ʚ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʜʦ 100 ʢɻʮ, ʫʚʝʣʠʯʠʪʴ ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ 

ʫʤʝʥʴʰʠʪʴ ʚʣʠ̫ ʥʠʝ ʝʤʢʦʩʪʠ ʢʘʙʝʣʝʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʦʩʣʘʙʣʝʥʠʝ ʤʦʞʝʪ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʘʣʴʥʝʡʰʝʝ ʞʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʝʨʝʜʘʯʠ ʧʦʚʪʦʨʠʪʝʣʷ ʢ ʝʜʠʥʠʮʝ ʟʘ ʩʯʝʪ 

ʧʦʚʳʰʝʥʠʷ ʧʝʪʣʝʚʦʛʦ ʫʩʠʣʝʥʠʷ ʚ ʥʝʤ ʯʨʝʚʘʪʦ ʧʦʪʝʨʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʝʛʦ 

ʨʘʙʦʪʳ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʘ 

ʩʠʛʥʘʣʘ ʢʦʤʧʣʝʢʩʥʦʝ ʠ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʦʪ ʯʘʩʪʦʪʳ, ʪʘʢ ʠ ʦʪ ʫʨʦʚʥʷ u0(t). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʌʌʀ ˉ 15-08-01007 çʅʘʫʯʥʳʝ 

ʦʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʥʭʨʦʥʥʳʭ ʫʩʠʣʠʪʝʣʝʡ ʩ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʚʭʦʜʦʤ 

ʜʣʷ ʠʟʤʝʨʝʥʠʡ ʤʘʣʳʭ ʦʪʢʣʦʥʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘ ʬʦʥʝ ʙʦʣʴʰʦʡ 

ʩʠʥʬʘʟʥʦʡ ʧʦʤʝʭʠè. 
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ɺʦʣʦʢʽʪʽʥ ɺ.ʌ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʅʽʢʦʣʘʡʯʫʢ ʊ.ɺ. 
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ʤ. ʆʜʝʩʘ 

 

ʆʩʪʘʥʥʽ ʜʚʘʜʮʷʪʴ ʨʦʢʽʚ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʝʩʢʘʣʘʮʽʶ ʽʥʪʝʨʝʩʫ ʽ ʧʽʜʪʨʠʤʢʫ 

ʜʣʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. ɯʩʥʫʶʪʴ ʥʝʟʣʽʯʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟʚʽʪʠ, ʷʢʽ ʜʝʪʘʣʽʟʫʶʪʴ 

ʮʝ ʟʨʦʩʪʘʥʥʷ. ʅʘʥʦʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʧʝʨʝʪʠʥʽ ʫʤʦʚʥʠʭ ʢʦʨʜʦʥʽʚ ʤʽʞ 

ʬʽʟʠʢʦʶ, ʭʽʤʽʻʶ, ʙʽʦʣʦʛʽʻʶ, ʤʘʪʝʤʘʪʠʢʦʶ, ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʽ 

ʪʝʭʥʽʢʦʶ. ʈʦʟʤʽʨʠ ʥʘʥʦʯʘʩʪʠʥʦʢ ʪʘ ʽʥʰʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘʥʦʤʝʪʨʦʚʦʛʦ ʤʘʩʰʪʘʙʫ 

ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ (ʘʥʪʠʪʽʣʘ ʽ ʙʽʣʢʠ, ʧʝʧʪʠʜʠ ʽ 

ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ), ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ʅʘʥʦʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦʚʠʥʥʽ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʩʽ ʧʨʦʤʠʩʣʦʚʽ ʩʝʢʪʦʨʠ ʽ ʩʬʝʨʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʜʦʧʦʤʦʛʪʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ 

ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʪʘ 

ʟʙʦʨʫ ʚʨʦʞʘʶ, ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ. ʆʩʢʽʣʴʢʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʨʦʟʤʽʨʦʤ ʤʘʪʝʨʽʘʣʽʚ, ʩʧʦʩʦʙʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʦʜʫʢʪʠ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʤʘʣʦ ʩʧʽʣʴʥʦʛʦ ʦʜʠʥ ʟ 

ʦʜʥʠʤ ï ʥʘʧʨʠʢʣʘʜ, ʧʘʣʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʪʢʘʥʠʥʠ ʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ. 

ʆʜʥʘʢ ʪʝ, ʱʦ ʾʭ ʟʙʣʠʞʫʻ ʻ ʧʨʠʨʦʜʥʦʶ ʟʙʽʞʥʽʩʪʶ ʚʩʽʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ 

(ʙʽʦʣʦʛʽʾ, ʬʽʟʠʢʠ ʪʘ ʭʽʤʽʾ) ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʙʝʟʣʽʯ ʧʨʦʮʝʩʽʚ ʪʘ ʧʨʦʛʨʘʤ, ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴ, ʽ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʛʘʣʫʟʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʦʥʠ ʩʪʘʣʠ ʙʽʣʴʰ ʟʚʠʯʥʠʤʠ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ ʫ ʤʥʦʞʠʥʽ, ʘ ʥʝ ʦʜʥʠʥʽ - ʥʘʥʦʪʝʭʥʦʣʦʛʽʷ. 

ɺʞʝ ʨʦʟʧʦʯʘʚʩʷ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʨʦʟʨʦʙʢʫ ʧʘʩʠʚʥʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ: ʤʘʪʝʨʽʘʣʠ ʟ ʬʽʢʩʦʚʘʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʽ 

ʬʫʥʢʮʽʷʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʯʘʩʪʠʥʫ ʧʨʦʜʫʢʪʽʚ. ʇʨʦʜʫʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʥʘʥʦʤʘʪʝʨʽʘʣʠ, ʚʞʝ ʥʘ ʨʠʥʢʫ ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʚô̫ ʟʘʥʽ ʟ ʚʠʨʦʙʣʝʥʥʷʤ 

ʥʘʥʦʯʘʩʪʠʥʦʢ (ʦʢʩʠʜʠ ʤʝʪʘʣʽʚ, ʢʚʘʥʪʦʚʽ ʪʦʯʢʠ, ʚʫʛʣʝʮʝʚʽ ʥʘʥʦʪʨʫʙʢʠ ʪʦʱʦ), ʷʢʽ 

ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʩʠʨʦʚʠʥʘ, ʽʥʛʨʝʜʽʻʥʪʠ ʽ ʜʦʙʘʚʢʠ ʜʦ ʽʩʥʫʶʯʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʠʩʷʯʽ 

ʥʦʚʠʭ ʧʘʪʝʥʪʽʚ ʱʦʨʦʢʦ ʨʝʻʩʪʨʫʶʪʴ ʚ ʮʽʡ ʛʘʣʫʟʽ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʪʴ ʜʝʩʷʪʢʠ 

ʽʥʞʝʥʝʨʥʠʭ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʯʘʩʪʠʥʦʢ ʥʘ ʩʪʘʜʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 

ʤʦʞʫʪʴ ʥʝʟʘʙʘʨʦʤ ʤʘʪʠ ʢʦʤʝʨʮʽʡʥʠʡ ʽʥʪʝʨʝʩ [1]. 

ɺʯʝʥʽ ʚʞʝ ʜʦʩʠʪʴ ʜʘʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʧʨʦʙʣʝʤʦʶ ʩʪʚʦʨʝʥʥʷ flash-ʧʘʤ'ʷʪʽ 

ʥʘ ʦʩʥʦʚʽ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʪʨʫʙʦʢ. ɺʽʜʦʤʦ, ʱʦ ʨʦʟʤʽʨʠ ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʪʨʫʙʦʢ 

ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʨʦʟʤʽʨʘʤʠ ʤʦʣʝʢʫʣ. ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʦʜʥʦʰʘʨʦʚʦʾ 

ʚʫʛʣʝʮʝʚʦʾ ʥʘʥʦʪʨʫʙʢʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1 ʥʘʥʦʤʝʪʨʘ. ʗʢʱʦ ʞ ʤʦʞʥʘ ʙʫʜʝ 

"ʟʤʫʩʠʪʠ" ʦʜʥʫ ʥʘʥʦʪʨʫʙʢʫ ʟʙʝʨʽʛʘʪʠ ʦʜʠʥ ʙʽʪ ʽʥʬʦʨʤʘʮʽʾ, ʧʘʤ'ʷʪʴ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʜʫʞʝ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʞʝ ʩʫʯʘʩʥʽ ʦʩʝʨʝʜʢʠ flash-

ʧʘʤ'ʷʪʽ, ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʦʜʠʥ ʙʽʪ ʽʥʬʦʨʤʘʮʽʾ, ʤʘʶʪʴ ʨʦʟʤʽʨʠ ʚʽʜ 50 ʜʦ 90 

ʥʘʥʦʤʝʪʨʽʚ. ɺʯʝʥʽ ʭʦʯʫʪʴ ʜʦʤʦʛʪʠʩʷ ʱʽʣʴʥʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʙʣʠʟʴʢʦ 

40 ʛʽʛʘʙʽʪ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʩʘʥʪʠʤʝʪʨ. ɸʣʝ ʽ ʮʝ ʱʝ ʥʝ ʤʝʞʘ. ʗʢ ʩʪʚʝʨʜʞʫʶʪʴ 

ʜʦʩʣʽʜʥʠʢʠ, ʷʢʱʦ ʨʦʟʪʘʰʫʚʘʪʠ ʥʘʥʦʪʨʫʙʢʠ ʚ ʨʽʟʥʠʭ ʰʘʨʘʭ ʧʘʤ'ʷʪʽ, ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʪʨʠʚʠʤʽʨʥʠʡ ʯʽʧ flash-ʧʘʤ'ʷʪʽ, ʷʢʠʡ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʜʦ 1000 ʪʝʨʘʙʘʡʪ 
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ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʫʙʽʯʥʦʤʫ ʩʘʥʪʠʤʝʪʨʽ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, 1 ʪʝʨʘʙʘʡʪ - ʮʝ ʢʽʣʴʢʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʘ 26 DVD-ʜʠʩʢʘʭ [2]. 

ʉʫʯʘʩʥʽ ʚʽʥʯʝʩʪʝʨʠ ʧʦʢʠ ʚʠʪʨʠʤʫʶʪʴ ʢʦʥʢʫʨʝʥʮʽʶ ʟ ʧʨʠʩʪʨʦʷʤʠ 

ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʩʭʝʤ flash-ʧʘʤô̫ ʪʽ, ʥʘʜʘʶʯʠ ʧʦʢʫʧʮʝʚʽ 

ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʜʠʩʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘ ʤʝʥʰʽ ʛʨʦʰʽ. ɸʣʝ ʩʫʤʥʽʚʽʚ ʫ ʪʦʤʫ, ʱʦ 

ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ flash-ʧʘʤô̫ ʪʴ ʩʪʘʥʝ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʪʠʧʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʥʝʤʘʻ ï ʧʦʩʪʫʧʦʚʘ ʤʽʥʽʘʪʶʨʠʟʘʮʽʷ ʤʽʢʨʦʩʭʝʤ 

ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʻʤʥʽʩʪʴ ʥʘʢʦʧʠʯʫʚʘʯʽʚ, ʘʣʝ ʽ 

ʨʦʙʠʪʴ ʾʭ ʚʩʝ ʙʽʣʴʰ ʜʝʰʝʚʠʤʠ. 

ɸʨʭʽʪʝʢʪʫʨʘ flash-ʧʘʤô̫ ʪʽ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʪʨʫʙʦʢ ʜʦʩʠʪʴ ʧʨʦʩʪʘ: ʢʦʞʥʘ 

ʢʦʤʽʨʢʘ ʧʘʤ'ʷʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʝʨʝʩʽʯʥʠʭ ʥʘʥʦʪʨʫʙʦʢ, ʱʦ ʤʽʩʪʷʪʴ 

ʚʩʝʨʝʜʠʥʽ ʜʦʤʽʰʢʠ ʟʘʣʽʟʘ, ʘʙʦ ʧʦʤʽʱʝʥʽ ʚ ʬʝʨʦʤʘʛʥʽʪʥʝ ʦʪʦʯʝʥʥʷ. ɯʥʬʦʨʤʘʮʽʷ ʚ 

ʥʘʥʦʪʨʫʙʢʘʭ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʤʘʛʥʽʪʥʦʛʦ ʟʘʧʠʩʫ, ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʪʦʤʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʚʽʥʯʝʩʪʝʨʘʭ. ʋ ʨʦʣʽ ʥʦʩʽʷ ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʩʪʫʧʠʪʴ ʤʘʪʨʠʮʷ ʥʘʥʦʪʨʫʙʦʢ ʋ ʤʘʪʨʠʮʽ ʥʘʥʦʪʨʫʙʦʢ ʢʦʞʥʝ ʤʽʩʮʝ ʾʭ ʧʝʨʝʪʠʥʫ 

ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʦʜʠʥ ʙʽʪ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʽʣʴʢʽʩʪʴ ʩʪʨʫʤʫ, ʱʦ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ ʥʝʤʘʛʥʽʪʥʠʡ ʰʘʨ, ʦʪʦʯʝʥʠʡ ʜʚʦʤʘ 

ʥʘʤʘʛʥʽʯʝʥʠʤʠ ʰʘʨʘʤʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʤʘʛʥʽʪʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚ ʧʨʦʩʪʦʨʽ. ʂʦʞʝʥ 

ʝʣʝʢʪʨʦʥ ʤʘʻ ʩʚʦʶ ʤʘʛʥʽʪʥʫ ʦʨʽʻʥʪʘʮʽʶ, ʪʦʤʫ ʰʘʨʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʟʛʽʜʥʦ ʟ 

ʝʣʝʢʪʨʦʥʘʤʠ, ʥʝ ʧʝʨʝʰʢʦʜʞʘʪʠʤʫʪʴ ʧʨʦʪʽʢʘʥʥʶ ʩʪʨʫʤʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʰʘʨʠ, 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʦʪʠʣʝʞʥʦ, ʙʫʜʫʪʴ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʦʪʽʢʘʥʥʶ ʩʪʨʫʤʫ. 

ʋ ʥʘʥʦʧʘʤʷʪʽ ʨʦʣʴ ʰʘʨʽʚ ʛʨʘʪʠʤʫʪʴ ʧʝʨʝʩʽʯʥʽ ʥʘʥʦʪʨʫʙʢʠ, ʤʘʛʥʽʪʥʫ 

ʦʨ̔ʻʥʪʘʮʽʶ ʷʢʠʭ ʤʦʞʥʘ ʙʫʜʝ ʤʽʥʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʨʽʟʥʦʾ 

ʧʦʣʷʨʥʦʩʪʽ. ɸ ʟʯʠʪʫʚʘʪʠ ʣʦʛʽʯʥʠʡ ʩʪʘʥ "1" ʘʙʦ "0" ʙʫʜʫʪʴ ʙʽʣʴʰ ʩʣʘʙʢʽ 

ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ ʧʝʚʥʦʾ ʧʦʣʷʨʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʤʘʛʥʽʪʥʘ ʦʨʽʻʥʪʘʮʽʷ 

ʥʘʥʦʪʨʫʙʦʢ ʚʩʪʘʥʦʚʣʝʥʘ, ʧʨʦʪʠʣʝʞʥʦ ʧʦʩʠʣʘʻ ʽʤʧʫʣʴʩʠ ʟʯʠʪʫʚʘʥʥʷ, ʪʦ ʟʘ 

ʥʠʟʴʢʦʶ ʚʝʣʠʯʠʥʦʶ ʩʪʨʫʤʫ ʽʤʧʫʣʴʩʫ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʟʥʘʯʝʥʥʷ "0". ɯ ʥʘʚʧʘʢʠ 

ï ʷʢʱʦ ʤʘʛʥʽʪʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘʥʦʪʨʫʙʦʢ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʝʣʝʢʪʨʦʥʽʚ ʚ 

ʽʤʧʫʣʴʩʽ, ʪʦ ʘʤʧʣʽʪʫʜʘ ʩʪʨʫʤʫ ʽʤʧʫʣʴʩʫ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʣʦʛʽʯʥʽʡ "1". 

ʆʪʨʠʤʘʥʘ ʧʘʤô̫ ʪʴ ï ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʘ, ʪʦʙʪʦ ʧʨʠ ʟʥʷʪʪʽ ʥʘʧʨʫʛʠ ʟ ʧʨʠʩʪʨʦʶ 

ʜʘʥʥ̔  ʥʘ ʯʽʧʽ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ. 

ʗʢ ʛʦʚʦʨʠʣʦʩʷ ʨʘʥʽʰʝ, ʥʘʥʦʪʨʫʙʢʠ ʤʘʶʪʴ ʜʦʩʠʪʴ ʤʘʣʽ ʨʦʟʤʽʨʠ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʶ. ɿ ʯʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʛʦʪʦʚʠʡ ʯʽʧ ʙʫʜʝ ʟʙʝʨʽʛʘʪʠ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʨʠ ʮʴʦʤʫ 

ʩʧʦʞʠʚʘʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʽʾ. ʊʘʢʦʞ ʰʚʠʜʢʽʩʪʴ ʯʠʪʘʥʥʷ ʪʘ ʟʘʧʠʩʫ ʙʫʜʝ 

ʜʫʞʝ ʚʠʩʦʢʦʶ ï ʜʦ 1000 ʛʽʛʘʙʘʡʪ  ʥʘ ʩʝʢʫʥʜʫ. ʊʦʤʫ ʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ  

ʚ ʥʘʥʦʝʣʝʢʪʨʦʥʽʢʫ ʤʘʻ  ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ.   
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ɺɸɾʃʀɺɯʉʊʔ ɺʀʄɯʈʖɺɸʅʔ ʊɸ ʇʈʆɽʂʊʋɺɸʅʅʗ ɿɸʉʆɹɯɺ 

ɺʀʄɯʈʖɺɸʃʔʅʆɰ ʊɽʍʅɯʂʀ 

 

ʆʣʝʥʻʚ ʄ.ɺ., ʢ.ʪ.ʥ., ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ ʄ.ʄ. 

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ, 

ʤ. ʆʜʝʩʘ 

 

ɺʠʤʽʨʶʚʘʥʥʷ ï ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʪʘ ʥʘʫʢʦʚʦʛʦ ʧʨʦʛʨʝʩʫ, 

ʪʦʤʫ ʟ ʨʦʟʚʠʪʢʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʫ ʥʠʭ. ɯʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ 

ʜʦʜʘʣʘ ʰʠʨʦʢʝ ʢʦʣʦ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ.  

ɺʠʤʽʨʶʚʘʥʥʷ ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʾʭ ʟʥʘʯʝʥʥʷʤʠ 

ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ  ʪʘ ʦʙʯʠʩʣʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ [1].  

ɺʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʪʦʯʫʶʯʠʡ ʤʘʪʝʨʽʘʣʴʥʠʡ ʩʚʽʪ, 

ʨʦʟʢʨʠʚʘ ̒ʜʽʶʯʽ ʚ ʧʨʠʨʦʜʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ.  

ɺʽʜʦʤʽ ʚʯʝʥʽ ʚ ʨʽʟʥʽ ʯʘʩʠ ʧʽʜʢʨʝʩʣʶʚʘʣʠ ʚʘʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ ʪʘ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ.  

ɼ.ʄʝʥʜʝʣʻʻʚʫ ʥʘʣʝʞʠʪʴ ʚʠʩʣʽʚ: çʅʘʫʢʘ ʧʦʯʠʥʘʻʪʴʩʷé ʟ ʪʠʭ ʧʽʨ, ʢʦʣʠ 

ʧʦʯʠʥʘʶʪʴ ʚʠʤʽʨʶʚʘʪʠè. ɺʽʜʦʤʝ ʘʥʘʣʦʛʽʯʥʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʝʪʨʦʣʦʛʽʾ  ʋ.ʊʦʤʩʦʥʘ: çʂʦʞʥʘ ʨʽʯ ʚʽʜʦʤʘ ʣʠʰʝ ʫ ʪʦʤʫ ʩʪʫʧʝʥʽ, ʚ 

ʷʢʦʤʫ ʾʾ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠè. ɻ.ɻʘʣʽʣʝʶ ʧʨʠʧʠʩʫʶʪʴ ʚʠʩʣʽʚ: çɺʠʤʽʨʶʚʘʪʠ, ʱʦ 

ʚʠʤʽʨʶʚʘʥʝ, ʨʦʙʠʪʠ ʚʠʤʽʨʶʚʘʥʠʤ ʪʝ, ʱʦ ʱʝ ʥʝ ʚʠʤʽʨʷʥʝè. 

ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ɿɺʊ) ï ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʘʶʪʴ  ʥʦʨʤʦʚʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʠʧ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ɿɺʊ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʩʘʤʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʧʨʠʥʮʠʧ ʜʽʾ, ʦʜʥʘʢʦʚʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʩʘʤʦʶ ʪʝʭʥʽʯʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ. 

ɼʦ ɿɺʊ ʚʽʜʥʦʩʷʪʴ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ (ɿɺ) ï ɿɺʊ, ʚ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʣʠʰʝ ʦʜʥʘ ʟʽ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʧʨʦʮʝʜʫʨʠ ʚʠʤʽʨʶʚʘʥʴ (ʚʠʤʽʨʶʚʘʣʴʥʘ ʦʧʝʨʘʮʽʷ).  

ɺʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ï ʮʝ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʨʠʣʘʜʠ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʚʠʨʦʙʣʷʪʠ ʩʠʛʥʘʣʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʽ 

ʟʨʫʯʥʦʾ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ, ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ (ʘʙʦ) 

ʟʙʝʨʽʛʘʥʥʷ. ɺʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʩʠʩʪʝʤʠ, ʧʨʠʣʘʜʫ, ʱʦ ʟʚô̫ ʟʘʥʘ ʟ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʩʠʛʥʘʣʦʤ ʽ ʤʘʻ 

ʦʢʨʝʤʫ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʪʘ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʜʽʡʩʥʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʥʘ ʪʝʭʥʽʯʥʠʡ ʨʽʚʝʥʴ ʽ ̫ʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʘʢ, ʟʘʩʦʙʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽ ʘʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʶʪʴ ʧʦ ʽʥʰʦʤʫ ʬʦʨʤʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʧʦʣʽʧʰʫʚʘʪʠ ʽ ʧʦʣʝʛʰʫʚʘʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʤʝʥʰʫʚʘʪʠ ʚ̔ ʜʥʦʩʥʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʫ, ʟʥʠʞʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʽ ʧʽʜʚʠʱʫʚʘʪʠ 

ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ. 

ʅʘʜʽʡʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʘʢʣʘʜʘʻʪʴʩʷ ʧʨʠ ʾʭ 

ʧʨʦʝʢʪʫʚʘʥʥʽ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʾʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ɿɺʊ ʧʦʚʠʥʥʽ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʦʙʢʠ 



ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʷʢʦʩʪʽ 
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ʩʭʝʤʠ, ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʦʙʪʦ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʘ ʇʈʆɽʂʊʋɺɸʅʅʗ. 

ʇʨʦʝʢʪʫʚʘʥʥʷ, ʷʢ ʚʠʜ ʽʥʞʝʥʝʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʨʦʙʽʪ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ  ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʨʦʝʢʪʫ ʢʦʥʩʪʨʫʢʮʽʾ  ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

(ɿɺʊ).  

ʇʨʦʝʢʪʫʚʘʥʥʷ, ʷʢ ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʽ 

ʩʠʥʪʝʟʫ ʢʦʥʩʪʨʫʢʮʽʾ ɿɺʊ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢ ʨʽʟʥʦʚʠʜ ʧʨʦʝʢʪʫʚʘʥʥʷ ɿɺʊ ï ʨʦʟʨʦʙʢʘ 

ʪʝʭʥʽʯʥʠʭ ʧʨʦʝʢʪʽʚ (ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʽ 

ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ.  ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʪʘ ɽʆʄ. 

ʉʪʚʦʨʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʩʠʩʪʝʤʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʻ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʩʠʩʪʝʤ.  

ʉʠʩʪʝʤʘ ï ʮʝ ʤʥʦʞʠʥʘ, ʥʘ ʷʢʽʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ ʜʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟ 

ʬʽʢʩʦʚʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  

ʉʠʩʪʝʤʘ ï ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʦʙ'ʻʜʥʘʥʠʭ ʜʝʷʢʦʶ ʬʦʨʤʦʶ ʚʟʘʻʤʦʜʽʾ; 

ʙʝʟʣʽʯ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʦʜʠʥ ʟ ʦʜʥʠʤ ʝʣʝʤʝʥʪʽʚ, ʷʢʘ ʫʪʚʦʨʶʻ ʧʝʚʥʫ ʮʽʣʽʩʪʥʽʩʪʴ, 

ʻʜʥʽʩʪʴ.  

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ï ʧʦʥʷʪʪʷ, ʱʦ ʦʟʥʘʯʘʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʝʢʪʦʚʘʥʦʛʦ 

ʦʙ'ʻʢʪʫ ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʫʪʦʾ ʩʠʩʪʝʤʠ ʽ ʢʦʤʧʣʝʢʩʥʝ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ, ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʦʙ'ʻʢʪʫ ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ʟ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʽʟʫ [2].  

ɺ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʣʝʞʠʪʴ ʚʽʜʦʤʠʡ ʜʽʘʣʝʢʪʠʯʥʠʡ ʟʘʢʦʥ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʷʚʠʱ ʚ ʩʚʽʪʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʽ.  

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ɿɺʊ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʬʽʟʠʯʥʠʭ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʽʚ.  

ʆʩʥʦʚʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ɿɺʊ ʩʢʣʘʜʘʻ ʦʧʠʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ɺ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ 

ɿɺʊ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʟʘʤʽʥʶʚʘʥʥʽ ʦʙôʻʢʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʡʦʛʦ ʤʦʜʝʣʣʶ, ʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʾʾ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʽʟʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʤʘʢʝʪʘʭ ʽ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ ʟʘʤʽʥʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʷʭ ɿɺʊ.  

ʉʫʯʘʩʥʽ ɿɺʊ ʩʪʚʦʨʶʶʪʴ ʟʘ ʤʦʜʫʣʴʥʦʙʣʦʯʥʠʤ ʧʨʠʥʮʠʧʦʤ.  

ɺʽʜʧʦʚʽʜʥʦ, ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʢʦʤʧʣʝʢʪʫʶʪʴ ʩʪʘʥʜʘʨʪʥʽ 

ʙʣʦʢʠ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʬʫʥʢʮʽʾ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʣʘʥʮʶʛʘ. ʎʝ ʧʨʠʩʢʦʨʶʻ ʾʭ 

ʩʪʚʦʨʝʥʥʷ, ʩʧʨʦʱʫʻ ʝʢʩʧʣʫʘʪʘʮʽʶ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʾʭʥʴʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. 
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Annotation: for every object of the Universe, which is endowed with a mass 

ratio of Planck's constant ï mass, length and time equal to the corresponding ratio of 

the mass of the object and its characteristic spatial and temporal parameters ï the 

length of a gravitational wave and the delay time. 

Introduction to the problem: the proportions of the Planck constant ï mass, 

length and time sets universal limits of space, energy and temporal parameters of all 

objects in the Universe that are endowed with mass. 

The maximum possible transmission rate of physical interaction in the Universe 

ï the speed of light depends only on the spatial and energy parameters of the 

Universe and is independent of its temporal characteristics. Gravitational and 

electromagnetic waves can enter into resonance. 

 

Planck restrictions 

 

Module of gravitational potential j of spherical body with mass m is equal to 

[1]: 

 
j = 

Gm

R
,     (1) 

where R ï is the distance from the body, G  ï is  the gravitational constant. 

It is known that the gravitational potential has the dimension of square of the 

velocity. Then, if c  ï is the speed of light, then for the limiting case and some value 

of SR= is true: 

 

2 Gm
c

S
= ,   (2) 

or 
2c m

G S
= , 

or 

 

p

p

m m

l S
= ,  (3) 

where pm  and pl  ï is the mass and length of the Planck. 

From (3) follows: 

 

p

p

l
S m

m
= ,   (4) 

and 
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p

p

m
m S

l
= .   (5) 

This means, that if 
p p pF m a=  ï is the Planck power, where 

pa  ï is the Planck 

acceleration:                                                               

2
,

p

p

p

l
a

t
=

 

where 
pt  ï is the Planck time, then the total energy of the bodyEwith mass m is equal 

to:  

 

2 2p

p

p

m
E mc Sc F S

l
= = = ,  (6) 

where 
pF S ï is the work, which is performed by the gravitational field of the body 

with mass m on the deformation of space, what is more, S ï the radius of curvature 

of the deformed space by the gravitational field of the body with mass m, or actually 

ï it is the length of a gravitational wave of the bodyôs gravitational field with mass 

m. The length of a gravitational wave is half the Schwarzschild radius [1]. 

If the observable Universe has a radius 0R  and mass M , based on its model of a 

mathematical pendulum, the following is true: 

 

2

0

M
c G

R
=    (7) 

or 

 0

p

p

m M

l R
= .   (8) 

This means that the observable Universe is limited, and 0R  ï is the length its 

gravitational waves. 

From (2, 3, 7, 8) follows, that the maximum possible transmission speed of 

physical interaction ï is the speed of light, which clearly depends only on its own 

spatial and energy characteristics of the observable Universe, and is independent of 

its temporal characteristics. 

In the conditionally limited space, where there is no mass (energy), the time 

factor does not exist. At occurrence of mass (energy) in the space, the time factor 

appears, as its integral characteristic of spatial and energy parameters. In this case, 

time parameter, which uniquely characterizes both observable Universe and its 

separate object with mass m, will be assumed as the delay dt in distributing the light 

signal at a distance equal to the length of a gravitational wave, respectively, of the 

Universe:  

 

0
0

p

dU

p

tR
t R

c l
= = ,   (9) 

and body with mass m with a length of the gravitational wave S, that is equal: 

 

p

dm

p

tS
t S

c l
= =   (10) 

or 
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p

dm

p

l
S t

t
= .           (11) 

Taking into account (4, 5), the equation (10, 11) has the following form: 

 

p

dm

p

t
t m

m
=   (12) 

and 

 

p

dm

p

m
m t

t
= .   (13) 

If 2

p pE m c=  ï is Planck energy, and 
p

e

p

E
h

t
=  ï is the Planck energy quantum, then 

taking into account (6, 10-13), the total energy of the body E  with mass m is equal 

to:
 

 
2

p e dmE mc F S h t= = = .  (14) 

From (14) follows that each separate characteristic of the body - mass, the length 

of a gravitational wave, and the time delay, clearly determine its total energy. 

Let's call expressions (4, 5), (10, 11) and (12, 13) as the Planck proportions. 

They are universal mutual restrictions for all bodies of the observable Universe, 

which have mass m, gravity wave lengthSand time delaydmt . 

For two bodies with mass 1m  and 2m , the gravitational wave length1S and 2S , 

time delay 
1dt  and 

2dt , at a distanceRfrom each other, the law of Universal 

gravitation is: 

 

21 2 1 2 1 2

2 2 2

d d
p p

m m S S t t
F G F F c

R R R
= = = .   (15) 

Conclusion: universal proportions ï Planck restrictions clearly define the main 

spatial and energy parameters of any object of the Universe, which have mass. 

 

Gravitational ï electromagnetic resonance 

 

On the basis of data on mass of objects [2] and the formulas (4, 5), (10, 11) and 

(12, 13) it is made calculations of the gravitational wave length and frequency, 

respectively:  

 

Name Mass, kg Gravitational 

wave length, m 

Frequency, GHz 

Earth 5.9722 x 10
24

 0.00443474 67.6 

Moon 7.3477 x 10
22

 0.000054547302 5495.94 

Venus 4.8673 x 10
24

 0.0036143131 82.95 

Mars 6.4169 x 10
23

 0.00047451718 631.78 

Jupiter 1.8981 x 10
27

 1.40948454472 0.2127 

Saturn 5.6832 x 10
26

 0.42201429314 0.7104 

Sun 1.989 x 10
30

 1477.036 2,0297 x 10
-4
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The presence of gravitational-electromagnetic resonance of the Earth was tested 

by practical consideration on the experimental measuring system on the base of 

Ukrainian State Enterprise ñResearch Institute òOrionò. Experimental conditions: air 

temperature 25 Á C, relative humidity 35%, atmospheric pressure 755 mm Hg. Art., 

the height of the measuring system is 15 m above ground level. These conditions do 

not require the introduction of amendments to the measure.  

Experimental measuring system consists of: 

- MS signal generator in the frequency range 57 GHz - 77 GHz and output 

power up to 10 mW; 

- Measurement channel consisting of: a waveguide; calibrated cylindrical 

cavity with a graduated movable rod stimulated by wave H011; attenuator; 

- Oscilloscope in the frequency range 57 GHz - 77 GHz, for visual display and 

control of signals from the output of the generator and the output of the measuring 

channel; 

- Power meter of signal K M3-75v with frequency range 57 GHz - 77 GHz. 

A block diagram of the measurement setup is shown in Figure 1. 

 

 
 

Figure 1 ï Flow diagram of the measurement setup 

 

It functions as a resonant wavemeter [3, 4] with the setting of the resonance 

frequency at a minimum output power of the measuring channel.  

The experiment algorithm is the following: measurements were carried out in the 

frequency range of 65.2 GHz to 68.8 GHz with a step of 0.6 GHz, 0.1 GHz, 0.01 

GHz at several fixed values of the power levels of the output signal from the signal 

generator MS, namely: 3.62 mW; 4.73 mW; 4.5 mW, 5.04 mW, 6.1 mW. Signal with 

strictly defined power and frequency from output of the frequency generator is 

supplied to a measuring channel (waveguide cavity). At the same time for the visual 

control of the presence of a resonance, signal from the output of the generator and the 

measuring channel is supplied to a multi-channel oscilloscope. With the help of the 

graduated movable rod in the resonator with a waveguide measuring channel 

resonance is established. Presence of resonance is registered with an oscilloscope and 

power meter at a minimum power of the output signal of the measuring channel. 

Further by the previously set fixed value of the power at a predetermined pitch the 

frequency of the signal changed at the output of the generator frequency, and in the 

resonator with the waveguide via a graduated rod resonance was mounted and the 

measurements were repeated. At the end of measurements in a given frequency range 

signal power level at the output of the generator frequency changes and re-
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measurement of minimums signal power is carried out at the moment of resonance in 

the resonator with the waveguide at the output of the measuring channel. To prevent 

accidental emissions of experimental data, measurements were carried out repeatedly, 

and the data was then averaged.  

 

The graphs were made according to experimental data: Figure 2 ï Figure 6. 

 

 
 

Figure 2 ï Graph of dependency of signal power on frequency in the frequency range 

from 65.2 GHz to 68.8 GHz with a step of 0.6 GHz at the output of the measuring 

channel. The signal power at the output of the generator is 3,62 mW 

 

 
 

Figure 3 ï Graph of dependency of signal power on frequency in the frequency range 

from 65.2 GHz to 68.8 GHz with a step of 0.6 GHz at the output of the measuring 

channel. The signal power at the output of the generator is 4,73 mW 

 

 

 


