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ɺɺɽɼɽʅʀɽ 
 

ɺ 2012 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʠ ʉʠʙʅʀɻʄʀ ʚʳʧʦʣʥʷʣʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ 

ʧʦ ʎʝʣʝʚʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʝ çʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ʧʦ 23 ʪʝʤʘʤ ʇʣʘʥʘ 

ʅʀʆʂʈ ʈʦʩʛʠʜʨʦʤʝʪʘ ʥʘ 2012 ʛʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʯʝʪʳʨʝʤ ʪʝʤʘʤ ʚ ʨʘʤʢʘʭ ʧʦʜʧʨʦʛʨʘʤʤʳ 

"ʈʝʛʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʩʤʝʞʥʳʭ ʩ 

ʥʝʡ ʦʙʣʘʩʪʷʭè. ʈʝʛʠʦʥʘʣʴʥʳʝ ʪʝʤʳ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʎɻʄʉ ʚ 

ʨʘʤʢʘʭ ʚʨʝʤʝʥʥʳʭ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ.   

ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʇʣʘʥʘ ʅʀʆʂʈ 

ʈʦʩʛʠʜʨʦʤʝʪʘ ʟʘ 2012 (ʧʦ ʢʘʞʜʦʤʫ ʧʦʜʨʘʟʜʝʣʫ ʎʅʊʇ ʦʪʜʝʣʴʥʦ), ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʥʳʝ ʟʘ 

ʩʯʝʪ ʩʨʝʜʩʪʚ ʠʥʳʭ ʟʘʢʘʟʯʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ. ʉ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ 

ʤʦʞʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʧʦʧʦʜʨʦʙʥʝʝ  ʚ ʧʫʙʣʠʢʘʮʠʷʭ, ʩʧʠʩʦʢ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ 

ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ. 

 ʉʠʙʅʀɻʄʀ ʚ 2012 ʛʦʜʫ ʙʳʣʦ ʧʦʜʛʦʪʦʚʣʝʥʦ ʠ ʠʟʜʘʥʦ 98 ʧʫʙʣʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 5 

ʤʦʥʦʛʨʘʬʠʡ, 27 ʩʪʘʪʝʡ ʚ  ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ, 6 ʧʫʙʣʠʢʘʮʠʡ ʚ ʞʫʨʥʘʣʘʭ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ  ʚ ʩʠʩʪʝʤʝ Web of Science. ʉʦʪʨʫʜʥʠʢʠ ʉʠʙʅʀɻʄʀ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 

ʠ ʚʳʩʪʫʧʠʣʠ ʩ ʜʦʢʣʘʜʘʤʠ ʠ ʩʦʦʙʱʝʥʠʷʤʠ ʥʘ    25 ʢʦʥʬʝʨʝʥʮʠʷʭ, ʩʠʤʧʦʟʠʫʤʘʭ, ʩʝʤʠʥʘʨʘʭ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ.  

ɺ 2012 ʛʦʜʫ ʚ ʦʧʝʨʘʪʠʚʥʫʶ ʨʘʙʦʪʫ ʦʧʝʨʘʪʠʚʥʦ-ʩʝʪʝʚʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʛʠʜʨʦʤʝʪʩʣʫʞʙʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʙʳʣʦ ʚʥʝʜʨʝʥʦ 13 ʥʦʚʳʭ ʤʝʪʦʜʦʚ, ʤʦʜʝʣʝʡ, 

ʪʝʭʥʦʣʦʛʠʡ, ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ ʦʪʯʝʪʝ. 

ʉʠʙʅʀɻʄʀ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʰʢʦʣʘ-ʩʝʤʠʥʘʨ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ c 31 

ʦʢʪʷʙʨʷ ʧʦ 2  ʥʦʷʙʨʷ 2012 ʛʦʜʘ. ʕʪʦ ʤʝʨʦʧʨʠʷʪʠʝ ʙʳʣʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʇʣʘʥʦʤ 

ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʩʝʤʠʥʘʨʦʚ, ʦʧʝʨʘʪʠʚʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʦʚʝʱʘʥʠʡ ʠ ʚʳʩʪʘʚʦʢ, ʧʨʦʚʦʜʠʤʳʭ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʚ 2012 ʛ. ʐʢʦʣʘ-ʩʝʤʠʥʘʨ ʙʳʣʘ 

ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʘ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʠ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ ˉ12-05-06829/12. 

ɹʦʣʴʰʫʶ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʷ ʦʢʘʟʘʣ ʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʧʨʝʜʦʩʪʘʚʠʚʰʠʡ 

ʚ ʨʘʩʧʦʨʷʞʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ ʭʦʨʦʰʦ ʦʩʥʘʱʝʥʥʳʡ ʢʦʥʬʝʨʝʥʮʟʘʣ ʠ 

ʤʫʣʴʪʠʤʝʜʠʡʥʦʝ ʠ ʟʚʫʢʦʟʘʧʠʩʳʚʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ.  

ʉ ʣʶʙʝʟʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʣʝʢʪʦʨʦʚ ʠ ʜʦʢʣʘʜʯʠʢʦʚ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ  

ʟʘʧʠʩʘʥʳ ʥʘ DVD-ʜʠʩʢ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʟʦʩʣʘʥ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʤʝʨʦʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ 

ʚʳʣʦʞʝʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʥʘ ʩʘʡʪ ʉʠʙʅʀɻʄʀ http://sibnigmi.ru. 

ɺ 2012 ʛ. ʋʯʝʥʳʡ ʩʦʚʝʪ ʧʨʦʚʝʣ 7 ʟʘʩʝʜʘʥʠʡ, ʢʨʘʪʢʠʡ ʦʪʯʝʪ ʦ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥ ʚ 

ʥʘʩʪʦʷʱʝʤ ʦʪʯʝʪʝ. 

ʉʦʪʨʫʜʥʠʢʠ ʉʠʙʅʀɻʄʀ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʣʠʩʴ ʥʘʫʯʥʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʩʨʝʜʩʪʚʦʤ ʉʄʀ. 

ɺ 2012 ʛ. ʦʜʥʘ ʠʟ ʝʞʝʛʦʜʥʳʭ ʧʨʝʤʠʡ ʈʦʩʛʠʜʨʦʤʝʪʘ ʟʘ 2011 ʛʦʜ ʟʘ ʣʫʯʰʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʮʠʢʣʘ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʨʠʩʫʞʜʝʥʘ ʪʚʦʨʯʝʩʢʦʤʫ ʢʦʣʣʝʢʪʠʚʫ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ, ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʎɻʄʉ ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ɼ.ɸ. ɹʫʨʘʢʦʚʘ, 

ʉʠʙʅʀɻʄʀ. 

 

 

http://sibnigmi.ru/
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ʄʝʪʦʜʳ, ʤʦʜʝʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʧʨʦʛʥʦʟʦʚ"  (ʨʘʟʜʝʣ 1 ʇʣʘʥʘ 

ʅʀʆʂʈ ʈʦʩʛʠʜʨʦʤʝʪʘ) 
 

1.1.1.2  ʈʘʟʚʠʪʠʝ ʦʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʫʩʢʘ ʢʨʘʪʢʦʩʨʦʯʥʳʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʙʘʟʝ ʪʝʭʥʦʣʦʛʠʠ ʤʝʟʦʤʘʩʰʪʘʙʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

COSMO-RU.  

ʇʦʜʛʦʪʦʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʯʠʩʣʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦ ʤʦʜʝʣʠ 

COSMO (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 14 ʢʤ, 7 ʢʤ ʠ 2.5 ʢʤ) ʠ ʧʦ ʤʦʜʝʣʠ WRF-ARW (ʩ ʨʘʟʨʝʰʝʥʠʝʤ 14 

ʢʤ), ʚʢʣʶʯʘʷ  ʧʨʦʛʥʦʟ ʦʧʘʩʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʠ ʟʘʧʫʱʝʥʘ ʚ 

ʢʚʘʟʠʦʧʝʨʘʪʠʚʥʳʡ ʨʝʞʠʤ ʩʯʝʪʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ SGI Alti x-4700 ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ (ʨʠʩʫʥʢʠ 1-3). 

 
 

ʈʠʩʫʥʦʢ 1 - ʆʙʣʘʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 
 

ʈʠʩʫʥʦʢ 2- ʇʨʦʛʥʦʟ ʧʦ ʤʦʜʝʣʠ COSMO_RU 

/Sib - 7 ʢʤ 

 

 
ʈʠʩʫʥʦʢ 3 - ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʨʦʛʥʦʟʦʚ WRF ARW 

 

ʅʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʩʝʨʚʝʨ SGI Altix  4700 ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʩ ʘʧʨʝʣʷ 2012 ʛʦʜʘ ʤʦʜʝʣʴ ʘʪʤʦʩʬʝʨʳ WRF-ARW ʚʝʨʩʠʠ 

3.4, ʘ  ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚʤʝʩʪʝ ʩ WRF 3.4 ʧʘʢʝʪʳ WPS 3.4 (ʧʦʜʛʦʪʦʚʢʘ 

ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʯʝʪʘ WRF-ARW) ʠ WRFDA 3.4 (ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʳ). ɺ ʢʘʯʝʩʪʚʝ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʩʧʫʪʥʠʢʦʚʳʭ 
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ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʫʭʦʜʷʱʝʡ ʠʟ ʩʠʩʪʝʤʳ ɿʝʤʣʷ/ʘʪʤʦʩʬʝʨʘ ʨʘʜʠʘʮʠʝʡ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʘʷ ʙʠʙʣʠʦʪʝʢʘ RTTOV 10.2. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ 

ʥʘʩʪʨʦʡʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʘʢʝʪʦʚ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʨʷʜʝ ʇʂ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (Windows, Linux) ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʧʘʢʝʪ VAPOR,  ʧʦʟʚʦʣʷʶʱʠʡ 

ʩʦʟʜʘʚʘʪʴ 3D-ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʠʚʰʠʭʩʷ ʨʘʩʯʝʪʥʳʭ ʤʝʪʝʦʧʦʣʝʡ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ WRF-ARW ʙʳʣʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, 

ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʢʝʪʘ VAPOR (ʨʠʩʫʥʢʠ 4, 5). 

 

 
ʈʠʩʫʥʦʢ 4 - 3D-ʦʪʦʙʨʘʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʦ ʚʩʝʡ ʚʳʩʦʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ ʜʦ 100 ʛʇʘ 

 

 
ʈʠʩʫʥʦʢ 5 - 3D-ʦʪʦʙʨʘʞʝʥʠʝ ʧʨʠʟʝʤʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨ r

 

ʆʨʛʘʥʠʟʦʚʘʥʦ ʦʧʝʨʘʪʠʚʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ (4 ʨʘʟʘ ʚ ʩʫʪʢʠ) ʥʘ SGI Altix  4700 ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʩ ʧʦʣʷʨʥʦ-ʦʨʙʠʪʘʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʟʘ ʫʭʦʜʷʱʝʡ ʨʘʜʠʘʮʠʝʡ  (ʤʠʢʨʦʚʦʣʥʦʚʦʡ 

ʜʠʘʧʘʟʦʥ, ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʠʘʧʘʟʦʥ). 

ʇʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʙʣʦʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʠ 

ʚʳʭʦʜʥʦʡ ʧʨʦʜʫʢʮʠʠ WRF ARW, ʚ ʪʝʭʥʦʣʦʛʠʠ ʩʯʝʪʘ ʤʦʜʝʣʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʫʧʨʦʱʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʯʝʪʘ ʠ ʠʩʧʨʘʚʣʝʥʠʝ ʥʝʜʦʨʘʙʦʪʦʢ ʚ ʪʝʭʥʦʣʦʛʠʠ. 

  ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʦ ʚʳʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʩʘʡʪ ʉʠʙʅʀɻʄʀ: 

http://sibnigmi.ru/cgi-bin/inst/index.pl?5 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.1.1.4  ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʚʠʟʫʘʣʠʟʘʮʠʠ ʬʘʢʪʠʯʝʩʢʦʡ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʘʩʯʝʪʦʚ COSMO. ʉʦʟʜʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʧʦʯʢʘ ʧʦ ʥʘʧʦʣʥʝʥʠʶ ʙʘʟʳ ʜʘʥʥʳʭ, 

ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʦ ʚʢʣʶʯʝʥʠʶ ʚ ʪʝʩʪʦʚʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʮʝʧʦʯʢʠ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ 

ʤʦʜʝʣʝʡ COSMO ʠ ʇʃɸɺ. 

http://sibnigmi.ru/cgi-bin/inst/index.pl?5
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ʈʠʩʫʥʦʢ 6 ï ʠʣʣʶʩʪʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʝʢʪʦʨʥʦʡ ʤʥʦʛʦʩʣʦʡʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

 

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ 

ʦʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʝʢʪʦʨʥʦʡ ʤʥʦʛʦʩʣʦʡʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ COSMO ʜʣʷ ʉʦʯʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʨʘʟʚʝʨʥʫʪʦʡ ʚ ʉʠʙʅʀɻʄʀ, ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢ (ʨʠʩʫʥʢʠ 6, 7).  

 

 

 
 

ʈʠʩʫʥʦʢ 7 ï ʈʝʘʣʠʟʘʮʠʷ ʦʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ - ʚʠʜʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʢʘʨʪ 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʜʦʩʪʫʧʥʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʧʦ ʘʜʨʝʩʫ 

http://sochi.sibnigmi.ru ʠ http://signigmi.ru 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.1.1.7 ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ 

ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʊʝʤʘ ʚʚʝʜʝʥʘ ʈʦʩʛʠʜʨʦʤʝʪʦʤ ʧʦ ʇʨ.427 ʦʪ 11.07.2012) 

ʉʦʟʜʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʩʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ 3D-Var, 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ, ʠ ʩʪʘʨʪʫʶʱʠʭ ʩ ʥʠʭ ʯʠʩʣʝʥʥʳʭ ʧʨʦʛʥʦʟʦʚ 

ʧʦʛʦʜʳ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʉʠʙʅʀɻʄʀ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ. ʊʝʭʥʦʣʦʛʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʥʘʣʠʟʦʚ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ 3D-Var. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 3D-Var ʥʘ ʙʘʟʝ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʣʚʝʨʘ ʙʳʣʘ 

ʧʨʝʜʣʦʞʝʥʘ ʛʣʦʙʘʣʴʥʘ ̫ʩʭʝʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʟʘʜʘʯʠ ʫʩʚʦʝʥʠʷ ʜʘʥʥʳʭ ï ʵʪʦ 

ʢʣʶʯʝʚʘʷ ʠʜʝʷ ʚʩʝʡ ʨʘʟʨʘʙʦʪʢʠ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʩʦʩʪʦʷʪ ʚ ʪʦʤ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʯʘʩʪʴ ʩʭʝʤʳ (ʩʦʣʚʝʨ) ï ʝʜʠʥʘʷ ʜʣʷ ʚʩʝʭ ʤʘʩʰʪʘʙʦʚ, ʯʪʦ ʨʘʜʠʢʘʣʴʥʦ 

ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʩʭʝʤʳ. 

ʆʙʨʘʱʘʝʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʦʣʚʝʨ ï ʧʦʣʥʦʩʪʴʶ ʨʦʩʩʠʡʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ, ʚʢʣʶʯʘʷ 

ʦʩʥʦʚʥʳʝ ʠʜʝʠ.  

ʈʝʛʠʦʥʘʣʴʥʳʡ 3D-Var ʥʘ ʙʘʟʝ ʛʣʦʙʘʣʴʥʦʛʦ ʩʦʣʚʝʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʚʦʝʥʠʝ ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ:  ʩʠʥʦʧʪʠʯʝʩʢʠʭ Ps, T2m, U10m, V10m, Hum2m; ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ H, U, V, T, 

Hum; ʩʘʤʦʣʸʪʥʳʭ (T, U, V). ʇʨʠʤʝʨʳ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 8-11.  

 

 
 

ʈʠʩʫʥʦʢ 8 - ʇʦʣʝ ʘʥʘʣʠʟʘ ʪʝʤʧʝʨʘʪʫʨʳ, 15-ʡ ʤʦʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 
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ʈʠʩʫʥʦʢ 9 - ʇʦʣʝ ʠʥʢʨʝʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʪʝʤʧʝʨʘʪʫʨʳ (ʘʥʘʣʠʟ ʤʠʥʫʩ ʧʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ), 

15-ʡ ʤʦʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ (17.10.2012 ʩʨʦʢ 0) 

 

 
ʈʠʩʫʥʦʢ 10 - ʇʦʣʝ ʠʥʢʨʝʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʪʝʤʧʝʨʘʪʫʨʳ (ʘʥʘʣʠʟ ʤʠʥʫʩ ʧʝʨʚʦʝ 

ʧʨʠʙʣʠʞʝʥʠʝ), ʚʙʣʠʟʠ 15-ʛʦ ʤʦʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ (17.10.2012 ʩʨʦʢ 0) 
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ʈʠʩʫʥʦʢ 11 - ʇʦʣʝ ʘʥʘʣʠʟʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ, 15-ʡ ʤʦʜʝʣʴʥʳʡ ʫʨʦʚʝʥʴ (17.10.2012 

ʩʨʦʢ 0) 

 

ɺʳʚʦʜʳ.      

 ʉʦʟʜʘʥʘ ʩʭʝʤʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 3D-Var ʥʘ ʙʘʟʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʩʦʣʚʝʨʘ. 

 ʉʭʝʤʘ ʥʘʩʪʨʦʝʥʘ ʥʘ ʦʙʣʘʩʪʴ COSMO-Sib. 

 ʇʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʫʩʚʦʝʥʠʶ ʢʦʥʪʘʢʪʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ. 

 ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʭʝʤʳ. 

 ʅʘʩʯʠʪʘʥʥʳʡ ʘʥʘʣʠʟ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 
ʧʨʦʛʥʦʟʘ COSMO.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ. 

 

1.1.2.1  ʉʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʯʠʩʣʝʥʠʡ ʛʣʦʙʘʣʴʥʳʭ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʩʨʦʢʠ ʜʦ 10 ʩʫʪʦʢ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʥʝ ʙʦʣʝʝ 25 ʢʤ ʧʦ 

ʧʦʣʫʣʘʛʨʘʥʞʝʚʦʡ ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ 

ʇʦʜʛʦʪʦʚʣʝʥʘ ʢ ʦʧʝʨʘʪʠʚʥʳʤ ʠʩʧʳʪʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʫʩʢʘ ʛʣʦʙʘʣʴʥʳʭ 

ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʚ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ - ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 

20-25 ʢʤ. ʅʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʢʣʘʩʪʝʨʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ ʨʝʛʫʣʷʨʥʦ 

ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʦʜʝʣʠ ʇʃɸɺ, ʨʝʟʫʣʴʪʘʪʳ ʚʳʩʪʘʚʣʷʶʪʩʷ ʥʘ ʩʘʡʪ 

ʉʠʙʅʀɻʄʀ http://sibnigmi.ru/cgi-bin/inst/index.pl?5. 

ʈʝʘʣʠʟʦʚʘʥʘ ʚ ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʩʠʩʪʝʤʘ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʦʜʝʣʠ 

ʇʃɸɺ-ʅʦʚʦʩʠʙʠʨʩʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʩʪʘʥʮʠʷʭ ʉʠʙʠʨʩʢʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ: ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ) ʥʘ ʩʨʦʢʠ 12 ï 72 ʯʘʩʘ, ʦʩʘʜʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣʴʥʳʭ ʦʩʘʜʢʦʚ)  ʠ 

ʧʨʠʟʝʤʥʦʛʦ ʚʝʪʨʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ) ʥʘ 24 ï 72 ʯʘʩʘ. 

http://sibnigmi.ru/cgi-bin/inst/index.pl?5
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ʈʠʩʫʥʦʢ 12 - ɹʣʦʢ-ʩʭʝʤʘ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʦʮʝʥʦʢ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʦʜʝʣʠ ʇʃɸɺ 

 

 

ʇʨʠʤʝʨ ʪʘʙʣʠʮʳ ʦʮʝʥʦʢ ʧʨʠʚʝʜʝʥ ʥʠʞʝ (ʪʘʙʣʠʮʘ 1). 

 

 

 

 

 

 

System date ς date sample 

OCENtemp OCENprec OCENwind 

Input 
tempfact 

inslav Input 
precfact 

inslav inslav Input 
windfact 

Exec =00, 12 

 Nzab =06,72 

 Nstan=1,150 

 
 

Tabout TT 

Exec =00, 12 

 
Exec =00, 12 

 Nzab =06,72 

 
Nzab =06,72 

 Nstan=1,150 

 
Nstan=1,150 

 
 F_ME 

F_MAE 

F_RMSE 

F_SDE 

PO_GRAD 

F_OPRAVD  

F_ME 
F_MAE 
F_RMSE 
F_SDE 
PO_GRAD 
F_PREDJV 
F_PREDNO 
F_OPRJV 
F_OPRNO 
F__P-O 
F_OPRFACT 
F_OPRKOL 

Tabout FF 

Tabout RR 

F_ME 
F_MAE 
F_RMSE 
F_SDE 
PO_GRAD 
F_OPRAVD 
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ʊʘʙʣʠʮʘ 1 ï ʆʮʝʥʢʠ ʧʨʦʛʥʦʟʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʤʦʜʝʣʠ ʇʃɸɺ  

22.02.2013 4

/Estimated forecast temperature by model SLAV

for time interval 22. 3.2012 - 20. 4.2012       exec from 00 vsv

TOMSKAJA obl        00  +06

92.1.5.31.0. 42.031.580.3506 MEDIAN

90.0.7.27.0.42.021.570.5506 30.29203

97.0.0.23.0.41.601.370.5906 30.29154

100.0.0.27.0.31.661.290.4106 30.29149

97.0.3.33.0.31.901.50-0.0706 30.29128

90.0.0.40.0.42.011.680.8006 30.29122

90.0.10.33.0.42.171.690.3806 30.29111

100.0.0.17.0.31.481.250.5006 30.29037

93.3.7.27.0.42.131.550.6506 30.29023

80.3.17.37.0.52.802.021.0606 30.29016

87.0.10.37.0.42.121.64-0.2206 30.23966

77.10.17.53.0.63.202.520.8206 30.23955

OPRAVDer>6er>4er>2SDERMSEMAE ME zablNprindex

 
ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.1.2.2  ʉʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘ 

ʩʨʦʢ ʜʦ 10 ʩʫʪʦʢ ʩ ʰʘʛʦʤ ʩʝʪʢʠ ʥʝ ʛʨʫʙʝʝ 40 ʢʤ ʜʣʷ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʠ 70 ʢʤ ʜʣʷ 

ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ  ʩʧʝʢʪʨʘʣʴʥʦʡ ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ 

ɻʠʜʨʦʤʝʪʮʝʥʪʨʘ ʈʦʩʩʠʠ ʠ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʘʥʩʘʤʙʣʝʚʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʈʘʟʨʘʙʦʪʘʥ ʦʧʳʪʥʳʡ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʠ ʤʫʣʴʪʠʤʦʜʝʣʴʥʦʡ ʢʦʤʧʣʝʢʩʘʮʠʠ 

ʧʨʦʛʥʦʟʦʚ ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʮʠʝʡ (ʨʠʩʫʥʢʠ 13, 14).  

ʇʨʦʚʦʜʠʪʩʷ ʘʚʪʦʨʩʢʦʝ  ʪʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʘʮʠʠ 

ʧʨʦʛʥʦʟʦʚ. ʅʘ ʨʠʩʫʥʢʝ 15 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʨʘʚʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʧʨʦʛʥʦʟʦʚ COSMO ʠ ʧʨʦʛʥʦʟʦʚ ʧʦʩʣʝ ʢʦʤʧʣʝʢʩʘʮʠʠ ʧʦ ʪʨʝʤ ʤʦʜʝʣʷʤ. ʇʦʣʦʞʠʪʝʣʴʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʣʝʪʥʝʤ ʧʝʨʠʦʜʝ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳ ʜʣʷ ʥʦʯʥʳʭ 

ʩʨʦʢʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ, ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʙʘʡʝʩ-ʢʦʨʨʝʢʮʠʠ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʫʣʶ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ 

ʪʝʨʨʠʪʦʨʠʠ (ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ, ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ 

ɸʣʪʘʷ. 
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ɹʣʦʢ-ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘʮʠʠ ʧʨʦʛʥʦʟʦʚ ʧʦ 

ʤʦʜʝʣʷʤ
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slav

ukmo

ʂʅ-01
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ukmo

ʋʨʘʚʥʝʥʠʷ ʙʘʡʝʩ-ʢʦʨʨʝʢʮʠʠ

ʨʝʟʫʣʴʪʘʪ

Mos

cosmo

Mos-slav

Mos-ukmo

ɸʥʘʣʠʟ ʦʰʠʙʦʢ,

ʜʠʩʧʝʨʩʠʠ

 
ʈʠʩʫʥʦʢ 13 ï ɹʣʦʢ-ʩʭʝʤʘ ʢʦʤʧʣʝʢʩʘʮʠʠ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʦʜʝʣʷʤ 

FTP:            Kn01           Mos-UKMO
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RESULT
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʦʩʪ-ʦʙʨʘʙʦʪʢʠ ʤʦʜʝʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ
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ʈʠʩʫʥʦʢ 15 ï ʩʨʘʚʥʝʥʠʝ ʦʮʝʥʦʢ ʧʨʦʛʥʦʟʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦ ʤʦʜʝʣʠ 

COSMO(ʢʨʠʚʳʝ ʯʝʨʥʦʛʦ ʮʚʝʪʘ)  ʠ ʧʦʩʣʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʣʝʢʩʘʮʠʠ ʧʦ ʪʨʝʤ ʤʦʜʝʣʷʤ 

(ʢʨʠʚʳʝ ʨʦʟʦʚʦʛʦ ʮʚʝʪʘ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʦʮʝʥʢʠ ʧʦʢʘʟʳʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʳʭ ʤʦʜʝʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.1.7.1  ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

  ɼʣʷ ʌɻɹʋ çʉʠʙʅʀɻʄʀè  ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʧʦ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ, ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʠ ʦʚʩʘ ʧʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʦ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ. ɺ ʦʩʥʦʚʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʣʦʞʝʥʦ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʬʦʪʦʩʠʥʪʝʟʘ, ʜʳʭʘʥʠʷ, ʨʦʩʪʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʩʩʠʤʠʣʷʥʪʦʚ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ. ʉʪʝʧʝʥʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ 

ʚʝʛʝʪʘʮʠʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 16.  
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ʈʠʩʫʥʦʢ 16 - ʉʨʘʚʥʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ (ʆʨ) ʠ ʬʘʢʪʠʯʝʩʢʠʭ (ʆʬ) ʦʮʝʥʦʢ 

ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʦʞʘʷ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ ʊʦʤʩʢʦʡ 

ʦʙʣʘʩʪʠ. 2009-2011 ʛʛ. - ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʜʘʥʥʳʤ 

 

ɼʣʷ  ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʦʪʨʘʙʦʪʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʮʝʥʘʨʠʝʚ ʦʞʠʜʘʝʤʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʦʪ ʜʘʪʳ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʥʦʟʘ ʜʦ ʢʦʥʮʘ 

ʚʝʛʝʪʘʮʠʠ - ʠʥʝʨʮʠʦʥʥʳʡ (ʧʦ ʧʨʦʰʣʦʤʫ ʛʦʜʫ) ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʛʦʜʘ-ʘʥʘʣʦʛʘ ʥʘ 

ʧʨʝʜʩʪʦʷʱʠʝ ʤʝʩʷʮʳ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ (ʨʠʩʫʥʦʢ 17). ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʩʯʝʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʣʠʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ  ʜʣʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʤʘʪʝʨʠʘʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʧʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ  ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʪʘʙʣʠʮ ʊʉʍ-1 ʧʦ 

ʦʧʦʨʥʳʤ ʩʪʘʥʮʠʷʤ, ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ, ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ 

ʦʙʣʘʩʪʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʜʨ.   
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ʈʠʩʫʥʦʢ 17 - ʉʨʘʚʥʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʡ (ʋʨ) ʠ ʬʘʢʪʠʯʝʩʢʦʡ (ʋʬ) ʩʨʝʜʥʝʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʷʨʦʚʦʛʦ ʷʯʤʝʥʷ ʧʦ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 2009-2011 ʛʛ. - ʧʦ ʥʝʟʘʚʠʩʠʤʳʤ ʜʘʥʥʳʤ 

   

ʇʦ ʦʪʜʝʣʴʥʳʤ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ 

ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ  ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʠʟʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʝʜʥʶʶ ʨʘʡʦʥʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 

ʘʤʙʘʨʥʦʤ ʚʝʩʝ ʚ ʩʨʦʢ 21-23 ʠʶʣʷ. ʆʧʨʦʙʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ  ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʠʟʫʯʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ ʦʰʠʙʦʢ ʧʨʦʛʥʦʟʦʚ ʥʘ ʘʨʭʠʚʥʦʤ ʠ ʪʝʩʪʦʚʦʤ ʤʘʪʝʨʠʘʣʝ. ʆʰʠʙʢʠ 

ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʨʘʡʦʥʘʤ  

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʥʝʟʘʚʠʩʠʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ 10 ï 15 %. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʭʥʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ  ʜʣʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʤʘʪʝʨʠʘʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʧʨʦʛʨʘʤʤʘ 

ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʨʘʡʦʥʘʤ ʠ ʧʨʦʛʨʘʤʤʘ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʘ.  

ɼʣʷ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʨʘʡʦʥʘʤ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥʘ ʝʱʝ ʦʜʥʘ ʛʨʫʧʧʘ ʤʦʜʝʣʝʡ ʚ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʳʭ 

ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʝʪʩʷ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ 

NDVI ((Normalized Difference Vegetation Index) - ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʜʝʢʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʘʢʪʠʚʥʦʡ ʙʠʦʤʘʩʩʳ ʠ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ 

ʩʨʝʜʠ ʧʦʜʦʙʥʳʭ ʝʤʫ ʠʥʜʝʢʩʦʚ, ʧʦʣʫʯʘʝʤʳʡ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ɼʘʥʥʳʝ ʧʦ ʵʪʦʤʫ ʠʥʜʝʢʩʫ, ʧʦʣʫʯʘʝʤʳʝ ʩ ʨʝʘʣʴʥʦʡ 

ʨʝʛʫʣʷʨʥʦʩʪʴʶ 3-4 ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʠ ʨʘʟʨʝʰʝʥʠʝʤ 250 ʤ (ʨʘʟʤʝʨʳ ʦʜʥʦʛʦ ʧʠʢʩʝʣʷ), 

ʥʘʢʦʧʣʝʥʳ ʠ ʘʨʭʠʚʠʨʦʚʘʥʳ ʩ 2000 ʛ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʪʠʧʘ 

ʩʦ ʩʨʝʜʥʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʦʡ 10-15 %. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.1.8.11   ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʯʝʥʠʡ ʚ 

ʚʦʜʦʝʤʘʭ ʠ ʚʦʜʦʪʦʢʘʭ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʧʣʘʥʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʉʝʥ-ɺʝʥʘʥʘ ʜʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ (ʥʘ ʧʨʠʤʝʨʝ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʨ. ʆʙʴ). 

ʇʦʩʪʨʦʝʥʘ ʯʠʩʣʝʥʥʘʷ ʩʭʝʤʘ ʜʣʷ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʉʝʥ-ɺʝʥʘʥʘ ʠ ʧʨʦʚʝʜʝʥʦ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʭʝʤʳ ʥʘ ʠʟʚʝʩʪʥʳʭ ʪʦʯʥʳʭ ʨʝʰʝʥʠʷʭ. ʈʘʟʨʘʙʦʪʘʥ ʤʘʢʝʪ ʙʘʟʳ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʘʣʛʦʨʠʪʤʘʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ 
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ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ, ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʘʟʳ 

ʜʘʥʥʳʭ. ʆʩʫʱʝʩʪʚʣʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʪʝʯʝʥʠʡ ʚ ʨʫʩʣʘʭ ʥʘ ʦʩʥʦʚʝ ʠʟʙʳʪʦʯʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ 

   

1.1.8.12 ʈʘʟʨʘʙʦʪʘʪʴ 2.5-D ʤʦʜʝʣʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʩ ʫʯʝʪʦʤ ʙʦʢʦʚʦʡ ʧʨʠʪʦʯʥʦʩʪʠ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʬʦʨʩʠʥʛʘ ʥʘ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ  

ʈʘʟʨʘʙʦʪʘʥʘ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʨʝʞʠʤʦʚ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʩ ʫʯʝʪʦʤ ʜʠʥʘʤʠʢʠ ʨʝʯʥʦʛʦ ʪʝʨʤʦʙʘʨʘ ʚ  ʩʠʩʪʝʤʝ: ʨʝʢʘ 

ʏʫʣʳʰʤʘʥ - ʊʝʣʝʮʢʦʝ ʦʟʝʨʦ. 

ʈʘʩʯʝʪʥʘʷ ʩʝʪʢʘ ʫʯʘʩʪʢʘ ʨʝʢʠ ʏʫʣʳʰʤʘʥ ʠ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʘʷ ʩ ʧʦʤʦʱʴʶ WMS 

ʏʠʩʣʦ ʚʦʜʥʳʭ ʪʝʣ (WB): 4

ʏʠʩʣʦ ʚʦʜʦʪʦʢʦʚ (BR): 10

ʏʠʩʣʦ ʩʝʛʤʝʥʪʦʚ (IMX): 356

WB1 (BR1-3) - ʫʯʘʩʪʦʢ ʨʝʢʠ 

ʏʫʣʳʰʤʘʥ ʦʪ ʛ/ʧ ɹʘʣʳʢʯʘ ʜʦ ʫʩʪʴʷ.

WB2 (BR4) - ʫʩʪʴʝʚʦʡ ʫʯʘʩʪʦʢ ʨʝʢʠ 

ʏʫʣʳʰʤʘʥ.

WB3 (BR5-7) - ʤʝʨʠʜʠʦʥʘʣʴʥʘʷ 

ʯʘʩʪʴ ʦʟʝʨʘ, ʚʢʣʶʯʘʷ ʂʳʛʠʥʩʢʠʡ 

ʟʘʣʠʚ (BR7).

WB4 (BR8-10) - ʟʦʥʘʣʴʥʘʷ ʯʘʩʪʴ 

ʦʟʝʨʘ, ʚʢʣʶʯʘʷ ʂʘʤʛʠʥʩʢʠʡ ʟʘʣʠʚ 

(BR10). 

 
 

ʈʠʩʫʥʦʢ 18 ï ʠʣʣʶʩʪʨʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʩʝʪʢʠ ʧʦ ʨʝʢʝ ʏʫʣʳʰʤʘʥ ʠ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ 

  ʇʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʶ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʣʝʜʦʚʦʛʦ ʠ 

ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʥʘ ʧʝʨʠʦʜʳ ʚʝʩʝʥʥʝʛʦ ʠ ʣʝʪʥʝʛʦ ʥʘʛʨʝʚʘʥʠʷ, 

ʦʩʝʥʥʝʛʦ ʠ ʟʠʤʥʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. ɺʧʝʨʚʳʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʦʩʝʥʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ 

ʙʘʨʦʚ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʠ ʟʦʥʘʣʴʥʦʡ ʯʘʩʪʷʭ ʦʟʝʨʘ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. ʊʘʢʞʝ 

ʚʧʝʨʚʳʝ ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʜʠʥʘʤʠʢʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʥʘʨʘʩʪʘʥʠʷ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʦʭʣʘʞʜʝʥʠʷ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʀʟʜʘʪʝʣʴʩʢʠʡ ɼʦʤ LAP ï LAMBERT Academic Publishing, 

ʦʧʫʙʣʠʢʦʚʘʣ (https://www.lap-publishing.com/catalog/) ʤʦʥʦʛʨʘʬʠʶ çʀʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʩʩʝʡʥʘ ʆʙʠ. ʏʘʩʪʴ 1 ï ʀɺʂ çʉʝʚʝʨʥʘʷ 

ʉʦʩʴʚʘè. ʏʘʩʪʴ 2 ï ʀɺʂ çʊʝʣʝʮʢʦʝ ʦʟʝʨʦè. ɸʚʪʦʨʳ ï ʇʫʰʠʩʪʦʚ ʇʝʪʨ ʖʨʴʝʚʠʯ, ɼʘʥʯʝʚ 

ɺʘʩʠʣʠʡ ʅʠʢʦʣʘʝʚʠʯ; ʥʘʫʯʥ. ʨʝʜʘʢʪʦʨʳ: ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ ʃʳʢʦʩʦʚ ɺ.ʅ., ʧʨʦʬ. ɿʝʤʮʦʚ ɺ.ɸ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.1.8.12 ʀʩʩʣʝʜʦʚʘʪʴ ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ ʥʘ ʨʝʢʘʭ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʫʪʦʯʥʠʪʴ 

ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʥʳʭ ʬʦʨʤʫʣ (ʥʘ ʧʨʠʤʝʨʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ)  

ʇʦʜʛʦʪʦʚʣʝʥʳ ʠ ʟʘʥʝʩʝʥʳ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ ʜʘʥʥʳʝ ʦ ʝʞʝʜʥʝʚʥʳʭ 

ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʨʝʢ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜʳ ʧʘʚʦʜʢʦʚ, ʚʳʟʚʘʥʥʳʭ ʜʦʞʜʷʤʠ, ʠ 

ʜʘʥʥʳʝ ʦʙ  ʝʞʝʜʥʝʚʥʳʭ ʦʩʘʜʢʘʭ, ʦʙʨʘʟʫʶʱʠʭ ʧʘʚʦʜʢʠ,  ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʩʫʤʤʘ 

ʦʩʘʜʢʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ) ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ  ʠ ʦʙʲʝʤʳ ʩʪʦʢʘ ʟʘ ʧʘʚʦʜʦʢ. ʈʘʩʩʯʠʪʘʥʳ ʧʘʨʘʤʝʪʨʳ ʢʨʠʚʳʭ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ) ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʠ ʦʩʘʜʢʦʚ, ʚʳʟʚʘʚʰʠʭ ʵʪʠ ʧʘʚʦʜʢʠ ʧʦ ʨʝʢʘʤ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭ ʧʘʚʦʜʦʢ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 

ʩʦʚʤʝʱʝʥʥʳʝ ʛʨʘʬʠʢʠ ʭʦʜʘ ʩʪʦʢʘ ʠ ʦʩʘʜʢʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʜʫʢʮʠʠ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ 

ʦʧʨʝʜʝʣʝʥ ʧʦ ʩʚʷʟʠ ʦʜʥʦʧʨʦʮʝʥʪʥʦʛʦ ʤʦʜʫʣʷ ʩʪʦʢʘ ʠ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ʇʦ 

ʨʘʩʩʯʠʪʘʥʥʳʤ ʜʘʥʥʳʤ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ ʦʜʥʦʧʨʦʮʝʥʪʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

ʇʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʝʜʫʢʮʠʠ ʤʦʜʫʣʷ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ ʦʪ 

ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ.  

ʇʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʤʦʜʫʣʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʝʚʳʰʝʥʠʷ ʈ=1%. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.1.9.1 ʈʘʟʨʘʙʦʪʢʘ, ʠʩʧʳʪʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʛʥʦʟʘ ʩʦʩʪʦʷʥʠʷ ʚʝʨʭʥʝʡ ʘʪʤʦʩʬʝʨʳ, ʠʦʥʦʩʬʝʨʳ ʠ ʤʘʛʥʠʪʦʩʬʝʨʳ ɿʝʤʣʠ, 

ʦʢʦʣʦʟʝʤʥʦʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʆʙʝʩʧʝʯʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʜʦʚʝʜʝʥʠʷ ʜʦ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʛʝʣʠʦʛʝʦʬʠʟʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʈʦʩʛʠʜʨʦʤʝʪʘ ʚ ʦʙʣʘʩʪʠ 

ʛʝʣʠʦʛʝʦʬʠʟʠʢʠ 

ɼʣʷ ʉʠʙʅʀɻʄʀ: ʊʨʝʭʤʝʨʥʘʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʘʨʘʤʝʪʨʦʚ  F-ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ  

ʈʘʟʨʘʙʦʪʘʥʘ ʪʨʝʭʤʝʨʥʘʷ ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʘʷ ʧʦʣʫʵʤʧʠʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʘʨʘʤʝʪʨʦʚ 

F-ʦʙʣʘʩʪʠ ʠʦʥʦʩʬʝʨʳ. ɺ ʤʦʜʝʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʛʝʦʤʘʛʥʠʪʥʳʡ ʧʦʣʶʩʘ ʩʦʚʤʝʱʝʥʳ. ʅʝ 

ʫʯʠʪʳʚʘʶʪʩʷ ʚʘʨʠʘʮʠʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʤʠʨʦʚʦʛʦ ʚʨʝʤʝʥʠ ʠ ʜʦʣʛʦʪʳ. ʆʩʥʦʚʥʳʝ 

ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʵʪʦ ʵʤʧʠʨʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʥʝʡʪʨʘʣʴʥʦʡ ʘʪʤʦʩʬʝʨʳ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʦʣʷ. ʈʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʆ+, H+, N2+, O2+, NO+ ʠ ʪʝʤʧʝʨʘʪʫʨʘ 

ʵʣʝʢʪʨʦʥʦʚ ʊʝ ʠ ʠʦʥʦʚ ʊi. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʦʜʝʣʠ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 120 ʢʤ. ʅʘ ʵʪʦʡ 

ʛʨʘʥʠʮʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʥʦʚ ʠ ʠʦʥʦʚ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʠ 

ʫʩʣʦʚʠʠ ʣʦʢʘʣʴʥʦʛʦ ʬʦʪʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʤʦʜʝʣʠ 

ʚʳʙʨʘʥʘ ʥʘ ʚʳʩʦʪʝ 1000 ʢʤ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʚʝʨʭʥʠʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʤʘʢʩʠʤʫʤʘ ʩʣʦʷ F2. ʅʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʟʘʜʘʥ  rʨʘʚʥʳʤʠ ʥʫʣʶ ʧʦʪʦʢʠ 

ʜʣʷ ʠʦʥʦʚ ʠ ʫʩʨʝʜʥʸʥʥʳʝ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʧʦʪʦʢʠ ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠ 

ʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʨʠʩʫʥʢʠ 19, 20)  
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ʈʠʩʫʥʦʢ 19 - ʇʘʨʘʤʝʪʨʳ ʤʘʢʩʠʤʫʤʘ F2-ʩʣʦʷ: ʤʦʜʝʣʴ IRI (*****), ʨʘʩʯʝʪʳ ʧʦ NCAR 

TIGCM ( ˈ   ˈ ). ɺ ʥʠʞʥʝʤ ʨʷʜʫ ʧʦʢʘʟʘʥʳ ʩʫʪʦʯʥʳʝ ʚʘʨʠʘʮʠʠ ʩʢʦʨʦʩʪʠ  ʥʘ ʚʳʩʦʪʝ 300 

ʢʤ: ʵʢʩʧʝʨʠʤʝʥʪ  (*****), ʨʘʩʯʝʪʳ ʧʦ NCAR TIGCM ( ˈ   ˈ ). ʅʘʰʠ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʥʳ 

ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 20 -  ʉʫʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʠ  ʠʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʚʳʩʦʪʝ 300 ʢʤ: 

ʟʠʤʘ ï ʩʧʣʦʰʥʘʷ ʣʠʥʠʷ, ʣʝʪʦ ( ˈ   ˈ ), ʚʝʩʥʘ ( ˈ Å ˈ ). 

 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.1.11.4 ʈʘʟʨʘʙʦʪʢʘ WEB-ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʠʥʦʧʪʠʢʦʚ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʘʜʘʧʪʠʚʥʦʛʦ ɸʈʄʘ ʩʠʥʦʧʪʠʢʘ ʥʘ ʦʩʥʦʚʝ WEB-

ʪʝʭʥʦʣʦʛʠʡ (ʨʠʩʫʥʦʢ 21). ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʦʚʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʘʟʨʘʙʦʪʘʥʘ ʚʝʢʪʦʨʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʬʨʦʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ.  

 
 

ʈʠʩʫʥʦʢ 21 - ʇʨʠʤʝʨ ʜʠʘʣʦʛʦʚʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʬʨʦʥʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ  

ʧʦ ʜʘʥʥʳʤ ECMF ʦʪ 11 ʬʝʚʨʘʣʷ 2013ʛ, ʩʨʦʢ 12, ʧʨʦʛʥʦʟ ʥʘ 24ʯ. 

 

ʅʘʣʦʞʝʥʳ ʩʣʦʠ ʠʟʦʣʠʥʠʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʟʝʤʣʠ  ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ɸʊ-850. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.1.11.6   ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʦʢ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ 

ʧʦʛʦʜʳ ʧʦ ʤʝʪʦʜʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ 

ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʋɻʄʉ ʨʝʛʠʦʥʘ  ʩʦʙʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʠʭ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʠ 

ʩʪʝʧʝʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʀʟʫʯʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʳʭ ʯʠʩʣʝʥʥʳʭ 

ʧʨʦʛʥʦʟʦʚ ʧʨʠ  ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʧʦ ʨʘʩʯʸʪʥʳʤ 

ʤʝʪʦʜʘʤ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ, ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʮʝʥʦʢ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ  

ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ  ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ.  
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 ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.  ʇʦʜʛʦʪʦʚʣʝʥ ʘʨʭʠʚ ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʎɻʄʉ ʨʝʛʠʦʥʘ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʚ ʪʝʯʝʥʠʝ 2008-2010 ʛʛ.  

 ʀʟʫʯʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʛʥʦʟʘ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ ʷʚʣʝʥʠʡ 

ʧʦʛʦʜʳ ʚʦ ʚʩʝʭ ʋɻʄʉ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʚ 

ʋʨʘʣʴʩʢʦʤ, ʆʙʴ-ʀʨʪʳʰʩʢʦʤ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʋɻʄʉ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠʤʝʥʷʶʪʩʷ 

ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ɻʄʎ ʈʌ ʠ ʉʠʙʅʀɻʄʀ. ɺ ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʤ ʋɻʄʉ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʎɻʄʉ-ʈ ʠ 

ɻʄʎ ʈʌ, ʚ ʀʨʢʫʪʩʢʦʤ ʋɻʄʉ ï ɻʄʎ ʈʌ ʠ ʀʨʢʫʪʩʢʦʛʦ ʎɻʄʉïʈ. 

 ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʧʦ ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʘʤ ʚʦ ʚʩʝʭ 

ʋɻʄʉ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʪʘʙʣʠʮʘ 2). ɸʥʘʣʠʟ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʧʦ 

ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʘʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʪʝʭ ʎɻʄʉ, ʛʜʝ ʤʝʪʦʜʳ ʫʪʦʯʥʝʥʳ ʥʘ ʤʝʩʪʥʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʴ ʧʨʦʛʥʦʟʦʚ ʧʦ ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʘʤ ʦʢʘʟʘʣʘʩʴ ʚʳʰʝ ʥʘ 3 ï 5 %. 

  

ʊʘʙʣʠʮʘ 2 ï ʆʧʨʘʚʜʳʚʘʝʤʦʩʪʴ (%) ʧʨʦʛʥʦʟʦʚ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʧʦ 

ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʘʤ ʚ ʋɻʄʉ ʋʨʘʣʦ-ʩʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ 

 

ʄʝʪʝʦʵʣʝʤʝʥʪʳ 

ʗʚʣʝʥʠʷ ʧʦʛʦʜʳ 

ʋʨʘʣʴʩʢʦʝ ʆʙʴ-

ʀʨʪʳʰʩʢʦʝ 

ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʝ 

ʉʨʝʜʥʝ-

ʉʠʙʠʨʩʢʦʝ 

ʀʨʢʫʪʩʢʦʝ 

ʍʦʣʦʜʥʳʡ 

ɺʝʪʝʨ 82,3-95 80-90,3 82,3-94 - 71-73 

ʊʝʤʧʝʨʘʪʫʨʘ 68-83 80-90 78,4-88 63-79 65-67 

ʆʩʘʜʢʠ 56-82 80-92,5 77,4-80,1 69-75 - 

ʄʝʪʝʣʴ 84 - - - - 

ʉʥʝʛʦʧʘʜʳ 56 98 62,0 - - 

ʊʫʤʘʥʳ 81 81,4 76,5 - - 

ʄʝʪʝʦʵʣʝʤʝʥʪʳ 

ʗʚʣʝʥʠʷ ʧʦʛʦʜʳ 

ʋʨʘʣʴʩʢʦʝ ʆʙʴ-

ʀʨʪʳʰʩʢʦʝ 

ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʝ 

ʉʨʝʜʥʝ-

ʉʠʙʠʨʩʢʦʝ 

ʀʨʢʫʪʩʢʦʝ 

ʊʸʧʣʳʡ 

ɺʝʪʝʨ - 80-93,7 - - 69 

ʕʢʩʪʨʝʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

83-93 80-94,1 75,3-94,4 77-89 69-73 

ʆʩʘʜʢʠ - 80 70,0-82,6 73-82 - 

ɻʨʦʟʳ 73-84 75,6-90,1 75,3-90,9 43-78 53-60 

ʐʢʚʘʣʳ 46-74 80 - - 65 

ʃʠʚʥʠ 72-90 96,3 - - - 

ɻʨʘʜ 86 - 64,2 - - 

ɿʘʤʦʨʦʟʢʠ 66 - - - - 

ʇʝʨʝʭʦʜʥʳʡ 

ɺʝʪʝʨ - 80-82,0 - - 74-75 

ʕʢʩʪʨʝʤʘʣʴʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

- 80-90 - 75-76 63-66 

ɻʦʣʦʣʸʜ 74-95 68,9-80 58,8-79,6 - - 

ɿʘʤʦʨʦʟʢʠ 85-92 80-82 - - 74-75 

 

 ʉʨʘʚʥʝʥʠʝ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʝʪʦʜʘʤ ʨʘʩʯʸʪʘ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ 

ʷʚʣʝʥʠʡ  ʧʦʛʦʜʳ ʧʦ ʋɻʄʉ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʦ ʚʩʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʦʥʘ ʚʳʰʝ ʚ ʆʙʴ-ʀʨʪʳʰʩʢʦʤ, ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʤ ʠ 

ʋʨʘʣʴʩʢʦʤ, ʥʠʞʝ ï ʉʨʝʜʥʝ-ʉʠʙʠʨʩʢʦʤ ʠ ʀʨʢʫʪʩʢʦʤ ʋɻʄʉ. ʇʨʠʯʠʥʘ ʵʪʦʛʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʦʤ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ.
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 ɺ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʝ ʚʩʝʭ ʋɻʄʉ ʨʝʛʠʦʥʘ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʦʚ, 

ʘ ʪʘʢʞʝ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʆʗ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʪʝʨʠʘʣʳ ʩʘʡʪʦʚ ɻʄʎ ʈʌ, 

ʘ ʪʘʢʞʝ ʚʩʷ ʠʤʝʶʱʘʷʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ɻʀʉ-ʄʝʪʝʦ. 

ɸʥʘʣʠʟ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʧʦ ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʘʤ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʋɻʄʉ 

ʋʨʘʣʦ-ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʜʣʷ ʧʨʦʛʥʦʟʘ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ, ʧʦʢʘʟʘʣ, ʯʪʦ 

ʧʦʤʠʤʦ ʥʝʜʦʩʪʘʪʢʘ ʠʩʭʦʜʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʫʩʪʘʨʝʚʰʝʡ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʳ ʨʘʩʯʸʪʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʫʪʦʯʥʝʥʠʝ ʤʝʪʦʜʦʚ ʩ ʫʯʸʪʦʤ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʨʘʩʯʸʪʦʚ ʚʨʫʯʥʫʶ ʚʩʝ ʤʝʪʦʜʳ ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ɼʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʛʥʦʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʰʠʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʭʦʜʥʫʶ ʧʨʦʜʫʢʮʠʶ 

ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ. ɼʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ 

ʠ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʤʦʜʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʘʤʠ ʤʦʜʝʣʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʚʘʨʠʘʥʪʳ ʧʨʠʤʝʥʝʥʠʷ ʠʭ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʇʨʦʚʝʜʝʥʳ ʪʨʠ ʠʥʩʧʝʢʮʠʠ ʚ ʩʝʪʝʚʳʝ ʦʨʛʘʥʠʟʘʮʠʠ: ʚ ʀʨʢʫʪʩʢʦʤ, ɿʘʙʘʡʢʘʣʴʩʢʦʤ ʠ 

ʆʙʴ-ʀʨʪʳʰʩʢʦʤ ʋɻʄʉ, ʧʦʜʛʦʪʦʚʣʝʥʳ ʘʢʪʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʥʩʧʝʢʮʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ 

ʜʣʷ ʧʨʦʚʝʨʷʝʤʳʭ ʎɻʄʉ, ʘ ʪʘʢʞʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʩʧʝʢʮʠʡ.  

ʇʦʜʛʦʪʦʚʣʝʥ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʳʡ ʦʪʯʝʪ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʣʠʤʘʪʘ, ʝʛʦ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʆʮʝʥʢʘ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ (ʨʘʟʜʝʣ 3 ʇʣʘʥʘ ʅʀʆʂʈ ʈʦʩʛʠʜʨʦʤʝʪʘ) 
 

1.3.2.1 ʈʘʟʚʠʪʠʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. 

ɼʣʷ ʉʠʙʅʀɻʄʀ: ʄʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʫʧʥʳʭ ʘʥʦʤʘʣʠʡ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʭ ʧʦʣʝʡ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ʉʬʦʨʤʠʨʦʚʘʥʳ ʘʨʭʠʚʳ ʩʫʪʦʯʥʳʭ ʠ ʜʝʢʘʜʥʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ 

ʉʝʚʝʨʥʦʤʫ ʠ ʖʞʥʦʤʫ ʧʦʣʫʰʘʨʠʷʤ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ ʩʚʷʟʝʡ ʚ ʤʥʦʛʦʤʝʨʥʳʭ  

ʧʨʦʮʝʩʩʘʭ. ʇʦ ʩʦʟʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʩʯʝʪʦʚ. 

ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ  ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ,  ʧʦʟʚʦʣʷʶʱʘʷ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ  

(ʜʝʢʘʙʨʴ-ʬʝʚʨʘʣʴ)  ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʘʥʪʠʮʠʢʣʦʥʘ, ʩʣʝʜʠʪʴ (ʚ ʨʘʤʢʘʭ ʜʦʩʪʫʧʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʤʘʩʰʪʘʙʦʚ) ʟʘ ʝʛʦ ʧʝʨʝʤʝʱʝʥʠʝʤ ʠ  ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ.  

ɺʳʚʦʜ ʦʙ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʠʯʠʥʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʩʜʝʣʘʥʥʳʡ ʚ ʜʦʢʣʘʜʝ 

[1], ʦʩʥʦʚʘʥ ʥʘ ʫʯʸʪʝ ʣʠʰʴ ʧʨʠʭʦʜʷʱʝʛʦ ʢ ɿʝʤʣʝ ʧʦʪʦʢʘ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ɺ  ʨʘʙʦʪʘʭ 

[2,3] ʧʦʩʪʨʦʝʥʘ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʟʝʤʥʦʡ  ʘʪʤʦʩʬʝʨʳ ʥʘ ʦʩʥʦʚʝ ʫʯʸʪʘ 

ʜʠʩʙʘʣʘʥʩʘ ʤʝʞʜʫ  ʧʨʠʭʦʜʷʱʠʤ ʠ ʫʭʦʜʷʱʠʤ ʧʦʪʦʢʘʤʠ ʵʥʝʨʛʠʠ. ʅʘ ʚʝʢʦʚʳʭ ʠʥʪʝʨʚʘʣʘʭ 

ʚʨʝʤʝʥʠ ʵʪʦʪ ʜʠʩʙʘʣʘʥʩ ʨʝʛʫʣʠʨʫʝʪʩʷ  ʘʥʦʤʘʣʠʷʤʠ ʘʣʴʙʝʜʦ ɿʝʤʣʠ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ 

ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʘʣʴʙʝʜʦ ʥʘʩʯʠʪʳʚʘʝʪ ʤʝʥʝʝ 30 ʣʝʪ. ʅʘ ʩʪʦʣʴ ʤʘʣʦʤ 

ʠʥʪʝʨʚʘʣʝ ʩʣʦʞʥʦ ʧʦʥʷʪʴ ʚʢʣʘʜ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʠʟʤʝʥʝʥʠʷ ʘʣʴʙʝʜʦ ɿʝʤʣʠ, ʢʘʢ 

ʟʝʤʥʳʭ, ʪʘʢ ʠ ʢʦʩʤʠʯʝʩʢʠʭ. 

ʏʪʦ ʜʝʣʘʪʴ? 

ɺʦ-ʧʝʨʚʳʭ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʦʜʦʣʞʘʪʴ ʥʘʢʦʧʣʝʥʠʝ ʘʨʭʠʚʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʘʣʴʙʝʜʦ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʩʬʝʨʠʯʝʩʢʦʛʦ ʘʣʴʙʝʜʦ ɿʝʤʣʠ. ɺ 

ʯʘʩʪʥʦʩʪʠ,  ʠʟʤʝʨʷʪʴ ʘʣʴʙʝʜʦ ʥʝ ʪʦʣʴʢʦ ʧʦ ʦʪʨʘʞʸʥʥʦʤʫ ʩʚʝʪʫ ʃʫʥʳ, ʥʦ ʠ ʩ ʧʦʤʦʱʴʶ 

ʧʨʠʙʦʨʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʃʫʥʝ. ʈʠʩʫʥʦʢ 22 ʠʣʣʩʁʪʨʠʨʫʝʪ ʦʜʠʥ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʧʨʦʝʢʪʦʚ: ʘʧʧʘʨʘʪʫʨʘ  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʪʦʯʢʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʡʦʥʝ 

ʵʢʚʘʪʦʨʘ ʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʢʨʘʝʚ ʜʠʩʢʘ ʃʫʥʳ, ʩʦ ʩʜʚʠʛʦʤ ʦʪ ʢʨʘʸʚ ʜʠʩʢʘ ʢ ʮʝʥʪʨʫ 

ʧʨʠʤʝʨʥʦ ʥʘ 8 ʛʨʘʜʫʩʦʚ, ʩ ʫʯʸʪʦʤ ʦʧʪʠʯʝʩʢʦʡ ʣʠʙʨʘʮʠʠ ʃʫʥʳ  ʧʦ ʜʦʣʛʦʪʝ.    ʅʘ 

ʦʩʚʝʱʸʥʥʦʡ ʉʦʣʥʮʝʤ ʩʪʦʨʦʥʝ ʃʫʥʳ ʠʟʤʝʨʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʪʦʢ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ 

ʠ ʦʪʜʝʣʴʥʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʠʟʤʝʥʯʠʚʘʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʥʘ 

ʥʝʦʩʚʝʱʸʥʥʦʡ ʩʪʦʨʦʥʝ ʧʨʠʙʦʨʳ ʙʫʜʫʪ ʬʠʢʩʠʨʦʚʘʪʴ ʫʭʦʜʷʱʫʶ ʦʪ ɿʝʤʣʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʫʶ 

ʠ ʜʣʠʥʥʦʚʦʣʥʦʚʫʶ ʨʘʜʠʘʮʠʶ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʫʪʥʠʢʦʚʳʤʠ 

ʠʟʤʝʨʝʥʠʷʤʠ ʥʘ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʦʨʙʠʪʘʭ, ʩʦʟʜʘʜʫʪ ʦʩʥʦʚʫ ʜʣʷ  ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʩʬʝʨʠʯʝʩʢʦʛʦ ʘʣʴʙʝʜʦ ʠ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ɿʝʤʣʠ ʩ ʚʳʩʦʢʠʤ  ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ 

ʚʨʝʤʝʥʠ. ʕʪʦ ʩʣʦʞʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ, ʥʦ ʝʸ ʤʦʞʥʦ  ʨʝʰʠʪʴ  ʦʙʲʝʜʠʥʸʥʥʳʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʫʩʠʣʠʷʤʠ.   
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ʈʠʩʫʥʦʢ  22 - ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʙʦʨʦʚ ʥʘ ʃʫʥʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ɿʝʤʣʠ:  ʥʘ ʦʩʚʝʱʸʥʥʦʡ  ʉʦʣʥʮʝʤ ʩʪʦʨʦʥʝ  ʠʟʤʝʨʷʝʪʩʷ 

ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʪʦʢ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ ʦʪʜʝʣʴʥʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʯʘʩʪʴ ʩʦʣʥʝʯʥʦʛʦ 

ʩʧʝʢʪʨʘ;  ʥʘ ʪʸʤʥʦʡ ʩʪʦʨʦʥʝ ʠʟʤʝʨʷʶʪʩʷ ʦʪʨʘʞʸʥʥʘʷ ʦʪ ɿʝʤʣʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʠ 

ʫʭʦʜʷʱʘʷ ʜʣʠʥʥʦʚʦʣʥʦʚʘʷ ʨʘʜʠʘʮʠʷ. 

 

ʀ, ʚʦ-ʚʪʦʨʳʭ,  ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʘʣʴʙʝʜʦ ɿʝʤʣʠ, ʪʦ ʝʩʪʴ ʨʝʰʠʪʴ ʦʙʨʘʪʥʫʶ 

ʢ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʙʦʪʝ [2] ʟʘʜʘʯʫ,   ʘ ʠʤʝʥʥʦ,  ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʠʟʤʝʥʝʥʠʷ ʘʣʴʙʝʜʦ  ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʛʝʦʩʬʝʨ: ʪʝʤʧʝʨʘʪʫʨʳ  ʛʠʜʨʦʩʬʝʨʳ ʠ ʘʪʤʦʩʬʝʨʳ, 

ʦʙʲʸʤʘ ʠ ʧʣʦʱʘʜʠ ʢʨʠʦʩʬʝʨʳ, ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʈʷʜʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ  ʧʦ ʛʝʦʩʬʝʨʘʤ ʥʘʩʯʠʪʳʚʘʶʪ ʩʦʪʥʠ ʣʝʪ, ʠ ʵʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʩʪʦʣʴʢʦ ʞʝ ʫʚʝʣʠʯʠʪʴ ʨʷʜ ʧʦ ʘʣʴʙʝʜʦ ɿʝʤʣʠ.  

ʊʘʢʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ: 

 

 

 (1) 

 

 

 

ʇʦ ʥʘʡʜʝʥʥʦʡ ʨʝʢʫʨʨʝʥʪʥʦʡ  ʬʦʨʤʫʣʝ (1) ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʘʣʴʙʝʜʦ ʚ k-ʦʤ 

ʛʦʜʫ Ak    ( AA 1 ),        ʝʩʣʠ ʠʟʚʝʩʪʥʳ L ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʘʣʴʙʝʜʦ  

Ak-1, Ak-2,é, Ak-L,  ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʘʪʤʦʩʬʝʨʳ ʚ k-ʦʤ ʛʦʜʫ 

Ūk, , ʥʦʨʤʳ ʘʣʴʙʝʜʦ ʠ ʪʝʤʧʝʨʘʪʫʨʳ AN , ŪN,  ʢʦʥʩʪʘʥʪʘ Z0 ʠ ʥʘʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

e1 , e2 ,é, eL  

ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʪʝʧʣʦʚʫʶ ʠʥʝʨʮʠʶ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ (Z0=0), ʪʦ ʬʦʨʤʫʣʘ (1) 

ʧʨʠʤʝʪ   ʩʠʤʤʝʪʨʠʯʥʳʡ ʠ ʢʨʘʩʠʚʳʡ ʚʠʜ: 

  

  

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʘʣʴʙʝʜʦ ʧʦ (1) ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ ʥʘ ʥʘʯʘʣʴʥʦʤ (ʨʘʟʛʦʥʥʦʤ) ʠʥʪʝʨʚʘʣʝ L 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʘʣʴʙʝʜʦ, ʢʦʪʦʨʳʭ ʫ ʥʘʩ ʥʝʪ. ʇʦʵʪʦʤʫ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ (1) ʢ ʩʙʦʶ ʚ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʆʢʘʟʘʣʦʩʴ, 

ʯʪʦ ʝʩʣʠ ʥʘ ʨʘʟʛʦʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʣʦʞʠʪʴ ʘʣʴʙʝʜʦ ʨʘʚʥʳʤ ʥʦʨʤʝ, ʪʦ ʧʨʠ ʫʩʣʦʚʠʠ 

63,00Z  ʯʝʨʝʟ L ʣʝʪ ʧʦʩʣʝ ʨʘʟʛʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʦʮʝʥʢʘ ʘʣʴʙʝʜʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʟʥʘʯʝʥʠʡ ʘʣʴʙʝʜʦ  ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ.   

 ʌʘʢʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʠ (1) ʢ ʩʙʦʶ ʚ ʜʘʥʥʳʭ ʥʘ ʨʘʟʛʦʥʥʦʤ ʫʯʘʩʪʢʝ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩʫʥʦʢ 23, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʴʥʦʛʦ ʨʘʩʯʸʪʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʣʴʙʝʜʦ ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ:  
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L=80 ʣʝʪ,    Z0=0.5,    ŪN=287,    AN=0.31 

 

ʠ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʟʥʘʯʝʥʠʡ ʘʣʴʙʝʜʦ ʥʘ ʨʘʟʛʦʥʥʦʤ ʫʯʘʩʪʢʝ, - 0.30  ʠ  0.32, - ʢʦʪʦʨʳʝ ʜʣʷ 

ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʜʝʩʷʪʠʣʝʪʥʝʤ ʠʥʪʝʨʚʘʣʝ. ɺʠʜʥʦ, ʯʪʦ ʯʝʨʝʟ 40 ʣʝʪ ʦʮʝʥʢʠ 

ʘʣʴʙʝʜʦ ʩʭʦʜʷʪʩʷ, ʘ ʯʝʨʝʟ 80 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ.  
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ʈʠʩʫʥʦʢ 23 - ʋʩʪʦʡʯʠʚʦʩʪʴ ʤʦʜʝʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʬʝʨʠʯʝʩʢʦʛʦ ʘʣʴʙʝʜʦ ɿʝʤʣʠ (1) ʢ ʩʙʦʶ 

ʜʘʥʥʳʭ ʥʘ ʨʘʟʛʦʥʥʦʤ ʫʯʘʩʪʢʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ:   L=80;   Z0=0.5;   AN=0.31;   A*(1)=0.30;   

A*(2)=0.32. 

 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦ ʤʦʜʝʣʠ (1) ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʬʝʨʠʯʝʩʢʦʝ 

ʘʣʴʙʝʜʦ ɿʝʤʣʠ, ʥʦ ʠ ʝʞʝʛʦʜʥʦ ʧʦʣʫʯʘʪʴ ʝʛʦ ʦʮʝʥʢʫ.  
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ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ 

 

1.3.3.4   ɹʘʥʢ ʜʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʚʣʘʞʥʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʜʣʷ ʦʮʝʥʢʠ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʚʝʣʠʯʠʥʳ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʙʝʟʜʦʞʜʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʜʨ.)  

ʇʨʦʜʦʣʞʝʥʘ ʨʘʙʦʪʘ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʧʦ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʝʞʠʤʘ ʫʚʣʘʞʥʝʥʠʷ, ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʢʨʠʪʝʨʠʝʚ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʝʨʠʦʜʦʚ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ, ʪʘʢ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ. ʇʨʦʚʝʜʝʥʳ 

ʨʘʩʯʸʪʳ ʧʦʚʪʦʨʷʝʤʦʩʪʠ (ʚʝʨʦʷʪʥʦʩʪʠ) ʫʢʘʟʘʥʥʳʭ ʧʝʨʠʦʜʦʚ (ʜʣʷ ʨʘʟʥʳʭ ʛʨʘʜʘʮʠʡ), 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʘʢ ʧʦ çʦʙʦʙʱʸʥʥʦʤʫè ʢʨʠʪʝʨʠʶ ʪʘʢ ʠ ʧʦ ʨʷʜʫ ʧʨʠʚʣʝʯʸʥʥʳʭ 
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ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʄɻʕʀʂ ï ʜʣʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʘʥʮʠʡ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʨʷʜʘʤ ʥʘʙʣʶʜʝʥʠʡ, ʜʣʷ ʨʷʜʘ ʤʝʩʷʮʝʚ ʪʸʧʣʦʛʦ ʩʝʟʦʥʘ. 

ʇʨʦʚʝʜʝʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʩʯʸʪʦʚ ʜʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ, ʩʝʟʦʥʥʳʭ, ʤʝʞʛʦʜʦʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʠʟʤʝʥʯʠʚʦʩʪʠ (ʨʠʩʫʥʢʠ 24, 25). 

 
ʈʠʩʫʥʦʢ 24 - ʋʩʣʦʚʥʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ (%) ʜʦʞʜʣʠʚʳʭ ʧʝʨʠʦʜʦʚ (ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦ 

çʦʙʦʙʱʝʥʥʦʤʫè ʢʨʠʪʝʨʠʶ) ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 7 ʜʥʝʡ 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʠ ʧʨʦʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʠ 

ʜʣʷ (ʨʘʟʥʳʭ ʝʸ ʛʨʘʜʘʮʠʡ) ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʡ ʢʘʢ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 
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ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʘʩʧʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢ ʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʷʚʣʝʥʠʡ 

ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. 

 

 
 

ʈʠʩʫʥʦʢ 25 ï ʄʝʞʛʦʜʦʚʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʜʝʢʩʘ R10 ï ʯʠʩʣʘ ʜʥʝʡ ʚ ʛʦʜʫ ʩ ʦʩʘʜʢʘʤʠ ʥʝ 

ʤʝʥʝʝ 10 ʤʤ ʧʦ ʜʘʥʥʳʤ ʩʪ. ʂʝʤʝʨʦʚʦ 

 

ʇʦʜʛʦʪʦʚʣʝʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʸʪʦʚ ʧʦ 

ʦʙʦʩʥʦʚʘʥʠʶ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ ʟʘ 

ʛʦʜ ʚ ʧʝʨʠʦʜʘʭ ʠʭ ʦʪʩʫʪʩʪʚʠʷ ʠ ʥʘʣʠʯʠʷ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ  

 

1.3.4.2  ʈʘʟʨʘʙʦʪʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ  ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʜʣʷ  

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩ ʫʯʝʪʦʤ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʨʝʛʠʦʥʦʚ ʢ ʠʟʤʝʥʝʥʠʶ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ  ʢʣʠʤʘʪʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ.  

ɼʣʷ ʉʠʙʅʀɻʄʀ: ʉʮʝʥʘʨʠʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʨʘʛʘʥʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʙʲʝʢʪʦʚ 

ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʄʝʪʦʜʠʢʘ ʧʦʜʛʦʪʦʚʢʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʧʦʚʳʰʝʥʥʳʭ ʛʦʣʦʣʸʜʥʦ-ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʝʪʠ (ʚ ʨʘʤʢʘʭ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʫʨʘʛʘʥʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʙʲʝʢʪʦʚ ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ). 

ɺʳʧʦʣʥʝʥʳ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʫʱʝʨʙʘ ʦʪ ʫʨʘʛʘʥʥʳʭ 

ʚʝʪʨʦʚ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (ʄʆ) ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ  ʥʘ ʦʩʥʦʚʝ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ  ɻɻʆ 

(ʨʠʩʫʥʦʢ 26). 
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< 9Ā10 
-4

   1-5Ā 10 
-3

   5-9Ā10 
-3

    1-5Ā10
-2

                         

ʈʠʩʫʥʦʢ 26 ï ʈʠʩʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʨʘʛʘʥʘ. ɺ 

ʟʘʰʪʨʠʭʦʚʘʥʥʳʭ ʨʘʡʦʥʘʭ, ʛʜʝ ʫʨʘʛʘʥʳ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ, 

ʫʢʘʟʘʥ ʚʦʟʤʦʞʥʳʡ ʨʠʩʢ ʨʘʟʣʠʯʥʦʡ ʚʝʣʠʯʠʥʳ. 

 

ʆʮʝʥʢʠ ʜʦʧʫʩʪʠʤʦʩʪʠ ʨʠʩʢʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʠʩʢʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 3 ʢʘʪʝʛʦʨʠʷʤ:  ʯʨʝʟʤʝʨʥʳʝ (10
-2
), ʧʨʠʝʤʣʝʤʳʝ (10

-3
-10

-4
) ʠ ʧʨʝʥʝʙʨʝʞʠʤʳʝ 

ʠʣʠ ʜʦʧʫʩʪʠʤʳʝ (10
-5

).  . 

ʅʘʠʙʦʣʴʰʝʤʫ ʨʠʩʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ ʧʦʜʚʝʨʞʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʦʩʦʙʝʥʥʦ ʚ 

ʧʨʦʜʫʚʘʝʤʳʭ ʜʦʣʠʥʘʭ ʨʝʢ.  ɺ ʣʝʩʥʦʡ ʟʦʥʝ (ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ) ʨʠʩʢʠ ʥʘʠʤʝʥʴʰʠʝ ʠ 

ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʠ ʢ ʧʨʝʥʝʙʨʝʞʠʤʳʤ. ʅʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʠʩʢʠ ʧʦʩʣʝʜʩʪʚʠʡ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʫʨʘʛʘʥʥʳʤʠ ʚʝʪʨʘʤʠ,  ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʠʝʤʣʝʤʳʭ ʠ ʣʠʰʴ ʚ 

ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʦʥʠ ʯʨʝʟʤʝʨʥʳʝ. ɺ ʦʙʣʘʩʪʠ ʧʨʠʝʤʣʝʤʳʭ ʨʠʩʢʦʚ 

ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦʙ ʘʜʘʧʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʦʢ ʟʘʪʨʘʪ ʠ ʚʳʛʦʜ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʯʘʩʪʦʪʳ ʫʨʘʛʘʥʦʚ (ʨʠʩʫʥʦʢ 27).  

 

 
ʈʠʩʫʥʦʢ 27 ï ɺʨʝʤʝʥʥʦʡ ʭʦʜ ʯʠʩʣʘ ʫʨʘʛʘʥʥʳʭ ʚʝʪʨʦʚ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʶʛʦ-ʚʦʩʪʦʢʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ (ʩ ʧʨʦʛʥʦʟʦʤ ʜʦ 2020 ʛʦʜʘ). 

 

ʉʢʦʨʦʩʪʴ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʫʨʘʛʘʥʦʚ ʩʦʩʪʘʚʣʷʝʪ  6 ʩʣʫʯʘʝʚ ʟʘ 10 ʣʝʪ.  

ɼʣʷ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩʝʢʪʦʨʘ ʵʥʝʨʛʝʪʠʢʠ ï ʵʣʝʢʪʨʦʩʝʪʝʚʦʛʦ ʭʦʟʷʡʩʪʚʘ - ʚ ʢʘʯʝʩʪʚʝ 

ʤʝʨʳ ʧʦ ʘʜʘʧʪʘʮʠʠ ʢ ʫʨʘʛʘʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʙʦʣʝʝ ʩʪʦʡʢʦʡ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ 

ʫʯʸʪʦʤ ʧʦʪʨʝʙʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʜʣʝʞʠʪ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʦʮʝʥʢʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 

ʇʦʜʛʦʪʦʚʣʝʥ ʠ ʧʨʠʥʷʪ ɻɻʆ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʸʪ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʘ ʛʦʣʦʣʝʜʘ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʤʦʜʝʣʴʥʳʭ ʧʨʦʛʥʦʟʦʚ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʦʛʦ ʧʨʠʥʮʠʧʘ: ʘʥʘʣʠʟ ʫʩʣʦʚʠʡ ʛʦʣʦʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ 

ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʩʠʥʦʧʪʠʯʝʩʢʦʛʦ ʤʘʩʰʪʘʙʘ ʢ ʤʝʟʦʤʘʩʰʪʘʙʫ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.3.4.3 ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʙʘʟʝ ʉʋɹɼ-, ɻʀʉ- WEB-ʪʝʭʥʦʣʦʛʠʡ 

ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʫʙʣʠʢʘʮʠʡ ʠ 

ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ɼʣʷ ʉʠʙʅʀɻʄʀ: ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ (ʫʩʣʦʚʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʝʪʨʦʚʦʛʦ ʨʝʞʠʤʘ) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʪʨʘʩʣʠ ʵʢʦʥʦʤʠʢʠ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ: ʊʦʤʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ, 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʠ ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ.  

ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ï 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʩʦʜʝʨʞʠʤʦʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ Cliware. 

ɼʣʷ ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʣʝʥʳ ʨʘʟʜʝʣʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ  

ʥʘʧʨʘʚʣʝʥʠʷʤ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ 

ʊʦʤʩʢʦʡ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ, ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ.  

ʅʘ ʦʩʥʦʚʝ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʨʷʜʦʚ, ʜʦʧʦʣʥʝʥʥʳʭ ʜʘʥʥʳʤʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, 

ʧʦʣʫʯʝʥʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ   ʫʩʣʦʚʠʷ 

ʧʦʛʦʜʳ - ʥʠʟʢʠʝ ʠ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʠʣʴʥʳʝ ʚʝʪʨʳ, ʦʧʘʩʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʷʚʣʝʥʠʷ, 

ʢʦʤʧʣʝʢʩʳ ʤʝʪʝʦʚʝʣʠʯʠʥ,  ʫʯʸʪ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʩʫʭʦʧʫʪʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʅʠʟʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚʳʟʳʚʘʶʪ ʘʚʘʨʠʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʟʚʝʥʴʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʘ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠʟ-ʟʘ  ʫʢʦʨʘʯʠʚʘʥʠʷ 

ʨʝʣʴʩʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʨʳʚ ʩʪʳʢʦʚ, ʟʘʯʘʩʪʫʶ ʟʘʤʦʨʘʞʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʦʪʦʧʣʝʥʠʷ. ʉʣʫʞʙʘ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʪʘʢʞʝ ʫʷʟʚʠʤʘ ʢ ʩʠʣʴʥʳʤ ʤʦʨʦʟʘʤ ʚʩʣʝʜʩʪʚʠʝ  ʚʦʟʤʦʞʥʦʛʦ ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ 

ʩʠʩʪʝʤʳ ʘʚʪʦʙʣʦʢʠʨʦʚʢʠ. ʉʠʣʴʥʳʝ ʚʝʪʨʳ ʦʢʘʟʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʨʠʚʦʜʷʪ ʢ ʧʝʨʝʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʨʤʦʟʥʳʭ ʫʩʠʣʠʡ; 

ʦʧʘʩʝʥ ʦʙʨʳʚ ʧʨʦʚʦʜʦʚ. 

 
 

ʈʠʩʫʥʦʢ 28 - ʏʠʩʣʦ ʜʥʝʡ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ Ò- 25ęC.   ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 

 
ʈʠʩʫʥʦʢ 29 ï ʇʦʚʪʦʨʷʝʤʦʩʪʴ ʩʠʣʴʥʦʛʦ ʚʝʪʨʘ -

12 ʤ/ʩ ʠ ʙʦʣʝʝ. ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ.    

 

ɺ ʶʞʥʳʭ  ʨʘʡʦʥʘʭ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʨʘʟʚʠʪʦʡ ʩʝʪʴʶ ʘʚʪʦʤʦʙʠʣʲʥʳʭ ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ  ʦʪʤʝʯʘʝʪʩʷ 25-35 ʜʥʝʡ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ (ʨʠʩʫʥʦʢ 28).  ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪʘ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʥʘʠʙʦʣʴʰʘʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ (ʨʠʩʫʥʦʢ 29).   

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ   (ʨʘʟʜʝʣ 4 ʇʣʘʥʘ ʅʀʆʂʈ ʈʦʩʛʠʜʨʦʤʝʪʘ) 
 

 

1.4.3.6   ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʊʕʂ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɺ 2012 ʛ. ʧʨʦʜʦʣʞʝʥʦ ʠʟʫʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʇɺʆ)  ʥʘ ʶʛʦ-

ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ (ɺʘʩʶʛʘʥʩʢʦʝ ʙʦʣʦʪʦ, ʨʨ. ʊʘʨʘ, ʊʘʨʪʘʩ, ʀʯʢʘʣʘ, ʀʯʘ, ʂʘʤʘ, ʋʟʘʢʣʘ, ʆʤʴ), 

ɹʝʣʦʚʩʢʦʡ ɻʈʕʉ (ɹʝʣʦʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ), ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʨ. ʊʦʤʴ, ʀʥʷ ʠ ʠʭ ʧʨʠʪʦʢʠ) ʥʘ ʦʩʥʦʚʝ ʬʦʥʜʦʚʳʭ ʜʘʥʥʳʭ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ, ʂʝʤʝʨʦʚʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʢʦʤʠʪʝʪʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ 

ʪʘʢʞʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

  ʀʟʫʯʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪ r ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʅʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʶʞʥʦʡ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʥʦʡ ɺʘʩʶʛʘʥʩʢʦʡ ʨʘʚʥʠʥʳ. ʈʷʤʳ ʠ ʦʪʢʨʳʪʳʝ 

ʙʦʣʦʪʘ ʧʦʢʨʳʚʘʶʪ ʦʢʦʣʦ 80% ʧʣʦʱʘʜʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʈʝʛʠʦʥ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥ ʩʝʪʴʶ 

ʥʝʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʧʦʥʠʞʝʥʠʡ ʩ ʧʦʣʦʛʠʤʠ ʩʢʣʦʥʘʤʠ. ɺʦʜʦʪʦʢʠ  ʩʪʝʢʘʶʪ ʩ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʧʣʦʩʢʠʭ ʤʝʞʜʫʨʝʯʠʡ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʘ ʰʠʨʦʪʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ. ɹʝʣʦʚʩʢʘʷ ɻʈʕʉ, ʢʘʢ ʠ ʫʛʣʝʜʦʙʳʚʘʶʱʠʡ ʢʦʤʧʣʝʢʩ,  ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ. ɹʝʣʦʚʩʢʘʷ ɻʈʕʉ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʪʝʭʥʦʛʝʥʥʳʤ ʦʙʲʝʢʪʦʤ, ʧʨʠʤʳʢʘʶʱʠʤ ʢ ɹʝʣʦʚʩʢʦʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ.   

ʇʦʜʛʦʪʦʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʠʟʤʝʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ  ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʦʠʟʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʰʘʭʪʥʦʛʦ ʠ 

ʢʘʨʴʝʨʥʦʛʦ ʬʦʥʜʦʚ ʂʫʟʥʝʮʢʦʛʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2010-2012 

ʛʛ., ʚʳʜʝʣʝʥʳ ʪʨʘʥʩʝʢʪʳ ʠ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʂʫʟʙʘʩʩʘ. 

ɸʥʘʣʠʟ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ (2010-

2012 ʛʛ.) ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ 

ʙʣʠʟʢʠʤʠ  ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.4.3.15 ʈʘʟʨʘʙʦʪʘʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʝʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ (ʥʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ) 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʪʤʦʩʬʝʨʳ (ʄʇɸ) ʙʳʣʘ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1986 ʛ. (ʘʚʪʦʨ ʊ.ʉ. ʉʝʣʝʛʝʡ) ʠ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʭʦʜʠʪ ʚʩʝ 

ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʦʷʚʠʣʠʩʴ ʝʝ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ. 

ʎʝʣʴ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʥʘ ʙʘʟʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʘʤʝʯʘʥʠʡ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʠ 

ʠʤʝʶʱʠʭʩʷ ʥʘʨʘʙʦʪʦʢ - ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʨʘʩʯʝʪʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʟʥʘʯʝʥʠʷʤ ʄʇɸ, ʘ 

ʪʘʢʞʝ ʠʟʫʯʠʪʴ  ʝʛʦ ʨʝʘʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʛʦʨʦʜʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣ ʩʦʟʜʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʙʘʥʢ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʟʘ 1986-2010 ʛʛ. ʧʦ 196 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʥʮʠʷʤ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 
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ɼʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʟʘ ʢʘʞʜʳʡ ʛʦʜ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ 1986-2010 ʛʛ. ʨʘʩʩʯʠʪʘʥʳ 

ʟʥʘʯʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʪʤʦʩʬʝʨʳ (ʄʇɸ) ʧʦ ʬʦʨʤʫʣʝ: 

 

ʄʇɸ = ʈ0-1 + ʈʪ/ ʈÓ6 + ʈʦ 

 

ʛʜʝ  ʈ ï ʧʦʚʪʦʨʷʝʤʦʩʪʴ, % : ʈ0-1 ï ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ  0-1 ʤ/ʩ, ʈʪ -  ʜʥʝʡ ʩ ʪʫʤʘʥʦʤ,  ʈÓ6 ï 

ʩʢʦʨʦʩʪʝʡ ʚʝʪʨʘ  Ó 6 ʤ/ʩ ,   ʈʦ ï ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ Ó 0,5 ʤʤ. 

ʇʨʠ ʄʇɸ > 1 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ  ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʘʧʣʠʚʘʥʠʶ ʧʨʠʤʝʩʝʡ 

ʚ ʘʪʤʦʩʬʝʨʝ, ʧʨʠ ʄʇɸ < 1 ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʨʘʩʩʝʠʚʘʥʠʶ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʄʇɸ (ŭ) 

ʟʘ 25-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʷʜʘ ʚʳʷʚʠʣʠ, ʯʪʦ ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ ʄʇɸ = 1 ʤʝʞʛʦʜʦʚʘʷ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ( ŭ) ʢʦʣʝʙʣʝʪʩʷ  ʚ ʧʨʝʜʝʣʘʭ Ñ 0,20,   ʧʨʠ 

ʄʇɸ = 2,0  ŭ  ʚʦʟʨʘʩʪʘʝʪ ʜʦ Ñ 0,30, ʧʨʠ ʄʇɸ= 3,0 ŭ= Ñ 0,40. 

ʂʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʄʇɸ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʚʳʙʦʨʘ ʥʦʚʳʭ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʵʪʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ:  ʜʣʷ ʭʦʨʦʰʠʭ ʫʩʣʦʚʠʡ  ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ ʚ ʘʪʤʦʩʬʝʨʝ ʙʳʣʦ ʚʳʙʨʘʥʦ 

ʟʥʘʯʝʥʠʝ ʄʇɸ < 0,8;  ʧʨʠ  0,8  Ò ʄʇɸ Ò 1,2  ʚʚʦʜʠʪʩʷ  ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʙʫʬʝʨʥʘʷ ʟʦʥʘ, ʛʜʝ 

ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʢʘʢ ʭʦʨʦʰʠʝ, ʪʘʢ ʠ ʧʣʦʭʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ 

ʧʨʠʤʝʩʝʡ; ʟʥʘʯʝʥʠʷ ʄʇɸ > 1,2 ʭʘʨʘʢʪʝʨʠʟʫʶʪ  ʧʣʦʭʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ, 

ʘ ʄʇɸ >  2,4  ʯʨʝʟʚʳʯʘʡʥʦ ʧʣʦʭʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ. 

ʉ ʫʯʝʪʦʤ ʥʦʚʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʄʇɸ ʥʘ ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ (1986 ʛ.), ʢʦʥʝʮ ʧʝʨʠʦʜʘ (2010 ʛ.) 

ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 25- ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʨʠʩʫʥʦʢ 30 ʘ,ʙ,ʚ). 

ɼʣʷ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʷʜʘ ʙʳʣ ʥʘʡʜʝʥ ʩʨʝʜʥʠʡ ʪʨʝʥʜ ʠʟʤʝʥʝʥʠʷ 

ʄʇɸ ʟʘ ʧʨʦʰʝʜʰʠʝ 25 ʣʝʪ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ 26 ʩʪʘʥʮʠʡ ʠʟ 196 ʠʤʝʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʪʨʝʥʜ, ʘ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʘʥʮʠʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ 

ʟʥʘʯʝʥʠʡ ʄʇɸ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʭʫʜʰʝʥʠʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ 

ʧʨʠʤʝʩʝʡ. ʉʪʘʥʮʠʠ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʪʨʝʥʜʦʤ, ʛʜʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ 

ʫʣʫʯʰʠʣʠʩʴ, ʨʘʩʧʦʣʦʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ 

(ʂʫʟʙʘʩʩ, ɻʦʨʥʳʡ ɸʣʪʘʡ). ʅʘ ʨʠʩʫʥʢʝ 31 ʧʦʢʘʟʘʥʳ ʪʨʝʥʜʳ ʄʇɸ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʪʘʥʮʠʡ.  
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                                           ʘ)                                                                    ʙ)                                                                                    ʚ) 

 

                   ʈʠʩʫʥʦʢ 30 -  ʈʘʡʦʥʠʨʦʚʘʥʠʝ  ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʄʇɸ: 

                               ʘ) 1986 ʛʦʜ;    ʙ) 2010 ʛʦʜ;  ʚ) ʩʨʝʜʥʝʝ ʟʘ ʧʝʨʠʦʜ 1986-2010 ʛ.ʛ. 
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ʈʠʩʫʥʦʢ  31 -  ʍʦʜ ʄʇɸ ʚ ʧʝʨʠʦʜ 1986-2010 ʛʛ. 

    



ʆʪʯʝʪ ʌɻɹʋ çʉʠʙʅʀɻʄʀè ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 2012 ʛʦʜʫ 

 

34 
 

 

 ɺʳʚʦʜ:  ʚ ʮʝʣʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ ʚ 

ʘʪʤʦʩʬʝʨʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʫʭʫʜʰʠʣʠʩʴ ʠ ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ ʧʣʦʱʘʜʠ. ʊʝʨʨʠʪʦʨʠʷ ʩ 

ʧʣʦʭʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʧʨʠʤʝʩʝʡ  ʫʚʝʣʠʯʠʣʘʩʴ ʧʦ ʧʣʦʱʘʜʠ. 

ɸʥʘʣʠʟ ʫʭʫʜʰʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦ ʨʘʩʩʝʠʚʘʥʠʶ ʧʨʠʤʝʩʝʡ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʦ ʧʨʦʠʟʦʰʣʦ ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʘ ʜʥʝʡ ʩʦ ʩʣʘʙʳʤ ʚʝʪʨʦʤ 0-1 

ʤ/ʩ ʠ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʘ ʜʥʝʡ ʩ ʩʠʣʴʥʳʤ ʚʝʪʨʦʤ Ó 6 ʤ/ʩ.   ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʄʇɸ ʠ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,87 ʠ - 0,64. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʙʘʥʢʦʤ ʜʘʥʥʳʭ  ʙʳʣ ʩʦʟʜʘʥ ʵʣʝʢʪʨʦʥʥʳʡ ʙʘʥʢ 

ʜʘʥʥʳʭ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʛʦʨʦʜʘʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʘʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɼʣʷ ʢʘʞʜʦʛʦ 

ʛʦʨʦʜʘ ʙʳʣʠ ʥʘʡʜʝʥʳ ʪʨʝʥʜʳ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʥʘʙʣʶʜʘʝʤʳʭ 

ʧʨʠʤʝʩʝʡ ʦʪʜʝʣʴʥʦ ʧʦ ʚʝʱʝʩʪʚʘʤ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʄʇɸ, ʨʠʩʫʥʦʢ 32. 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 32 -  ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʦʪ ʄʇɸ, ʛ. ʂʝʤʝʨʦʚʦ 

 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʄʇɸ ʠ ʩʨʝʜʥʝʛʦʜʦʚʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʧʨʠʤʝʩʝʡ ʧʦʢʘʟʘʣʠ ʧʝʩʪʨʫʶ ʢʘʨʪʠʥʫ ʚ ʨʘʟʙʨʦʩʝ ʪʝʩʥʦʪʳ ʩʚʷʟʝʡ, ʢʘʢ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʠʥʛʨʝʜʠʝʥʪʘʤ, ʪʘʢ ʠ ʧʦ ʛʦʨʦʜʘʤ ʨʝʛʠʦʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʧʦʜʨʦʙʥʦʛʦ 

ʘʥʘʣʠʟʘ. 

ʉʨʝʜʥʷʷ ʢʘʨʪʠʥʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ  ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʧʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʧʨʠʤʝʩʷʤ ʥʘ ʥʘʯʘʣʦ ʧʝʨʠʦʜʘ (1986-1989) ʠ ʥʘ ʝʛʦ ʢʦʥʝʮ (2006-2010) 

ʧʦʢʘʟʘʥʘ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 - ʉʨʝʜʥʠʝ ʟʘ ʧʷʪʠʣʝʪʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʦʩʨʝʜʥʝʥʥʳʝ 

 ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʜʦʣʷʭ ʇɼʂʩʩ 

 

 

ʇʨʠʤʝʩʴ ɺ ʜʦʣʷʭ 

ʇɼʂʩʩ, 

ʩʨ. ʟʘ 

1986-1989ʛʛ 

ɺ ʜʦʣʷʭ 

ʇɼʂʩʩ, 

ʩʨ. ʟʘ 

2006-2010 ʛʛ 

ʊʝʥʜʝʥʮʠʷ 

ɺʟʚʝʰʝʥʥʳʝ ʚ-ʚʘ 1,3 0,8 ʋʤʝʥʴʰʝʥʠʝ 

ʉʝʨʥʠʩʪ. ʘʥʛʠʜ. 0,4 0,1 ʋʤʝʥʴʰʝʥʠʝ 

ʆʢʩʠʜ ʫʛʣʝʨʦʜʘ 0,5 0,5 ɹʝʟ ʠʟʤʝʥʝʥʠʷ 

ɼʠʦʢʩʠʜ ʘʟʦʪʘ 0,9 0,9 ɹʝʟ ʠʟʤʝʥʝʥʠʷ 

ʆʢʩʠʜ ʘʟʦʪʘ 0,4 0,4 ɹʝʟ ʠʟʤʝʥʝʥʠʷ 

ʉʘʞʘ 1,1 0,4 ʋʤʝʥʴʰʝʥʠʝ 

ʌʝʥʦʣ 1,3 0,6 ʋʤʝʥʴʰʝʥʠʝ 

ʌʦʨʤʘʣʴʜʝʛʠʜ 2,9 3,8 ʋʚʝʣʠʯʝʥʠʝ 

ɹʝʥʟʘʧʠʨʝʥ 5,0 2,6 ʋʤʝʥʴʰʝʥʠʝ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʯʪʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʘʷ ʧʨʦʮʝʩʩʳ ʨʘʩʩʝʠʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʫʭʫʜʰʘʝʪʩʷ ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʳʙʨʦʩʳ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ,  ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ  ʠʥʛʨʝʜʠʝʥʪʦʚ, ʧʨʠʩʫʱʠʭ ʚʳʭʣʦʧʥʳʤ ʛʘʟʘʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʦʩʪʘʶʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ (ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ, ʦʢʩʠʜʳ ʘʟʦʪʘ). ʋʤʝʥʴʰʘʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ, 

ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ, ʙʝʥʟʘʧʠʨʝʥʘ ʠ ʜʨ.   ʆʪʤʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. 

ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʦʩʤʳʩʣʝʥʠʷ ʠ ʧʦʠʩʢʘ ʫʯʝʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩʳ ʨʘʩʩʝʠʚʘʥʠʷ ʠʣʠ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʝ. ʊʘʢʠʤ ʥʝʫʯʪʝʥʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʬʘʢʪʦʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ. 
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ʈʝʛʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʙʣʘʩʪʷʭ 
 

ʇʦ ʜʘʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ  ʚ 2012 ʛʦʜʫ ʚʳʧʦʣʥʷʣʦʩʴ ʯʝʪʳʨʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪ rʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʣʘʥʦʤ ʅʀʆʂʈ ʈʦʩʛʠʜʨʦʤʝʪʘ ʥʘ 2012 ʛʦʜ 

(ʧʦʜʘʚʘʣʦʩʴ 20 ʟʘʷʚʦʢ ʦʪ ʋɻʄʉ). 

1.7.44.   ɼʦʧʦʣʥʠʪʴ  ʥʘʫʯʥʦ-ʩʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ  çʂʣʠʤʘʪ  ʅʦʚʦʩʠʙʠʨʩʢʘè  ʦʮʝʥʢʘʤʠ  

ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʠ  ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩʫʪʦʯʥʦʛʦ ʠ 

ʩʨʦʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʢʣʠʤʘʪʘ ʥʘ  ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʝʢʪʦʨʘ 

ʵʥʝʨʛʝʪʠʢʠ ʚ ʛʦʨʦʜʝ ʅʦʚʦʩʠʙʠʨʩʢʝ. 

ʅʘʫʯʥʦ-ʩʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ ʜʦʧʦʣʥʝʥʦ ʨʘʟʜʝʣʘʤʠ ʧʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʦʙʦʙʱʝʥʠʷ (ʤʝʞʛʦʜʦʚʘʷ, 

ʤʝʞʩʫʪʦʯʥʘʷ, ʚʥʫʪʨʠʩʫʪʦʯʥʳʝ ʧʝʨʝʧʘʜʳ). ʈʘʟʜʝʣ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʦʧʦʣʥʝʥ ʦʮʝʥʢʘʤʠ ʨʘʩʯʸʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʟʠʤʥʠʭ ʫʩʣʦʚʠʡ. 

ʄʝʞʩʫʪʦʯʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʙʳʯʥʦ ʚʳʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ 

ʩʘʤʦʯʫʚʩʪʚʠʷ ʟʜʦʨʦʚʳʭ ʣʶʜʝʡ, ʩʥʠʞʘʶʪ ʫʨʦʚʝʥʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʈʝʘʢʮʠʷ ʥʘ ʧʝʨʝʧʘʜʳ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ  ʙʦʣʴʥʳʭ ʣʶʜʝʡ ʝʱʸ ʙʦʣʝʝ ʦʱʫʪʠʤʘ (ʨʠʩʫʥʦʢ 33). 

 

 
 

ʈʠʩʫʥʦʢ 33 ï ʄʝʞʩʫʪʦʯʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 8ęʉ ʠ ʙʦʣʝʝ 

 

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ 3-5 ʜʥʝʡ ʚ ʤʝʩʷʮ, ʣʝʪʦʤ ï ʦʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ ʝʞʝʛʦʜʥʦ.  ʉʫʤʤʘʨʥʦ ʚ ʛʦʜʫ ʙʳʚʘʝʪ ʚ 

ʩʨʝʜʥʝʤ 20 ʜʥʝʡ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦ ʜʘʥʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʫʩʣʦʚʠʷʤʠ. ɺ ʯʝʨʪʝ ʛʦʨʦʜʘ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʠʛʦʨʦʜʝ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ 

 

1.7.45.   ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ ʠ 

ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʛʥʦʟʦʚ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ 

ʧʰʝʥʠʮʳ, ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

  ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ çʇʦʛʦʜʘ-ʋʨʦʞʘʡè ʩ ʩʫʪʦʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʘ ʧʨʦʛʥʦʟʘ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ. ʇʫʪʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 
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ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʟʘʚʝʨʰʝʥʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʠʥʘʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʥʘʠʙʦʣʝʝ ʚʣʠʷʶʱʠʭ ʥʘ ʨʘʩʯʝʪ ʪʝʢʫʱʠʭ 

ʟʥʘʯʝʥʠʡ ʙʠʦʤʘʩʩʳ ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʨʘʩʪʝʥʠʡ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ.  ʅʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦʨʦʰʝʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ 

(ʨʠʩʫʥʦʢ 34).  

 
ʈʠʩʫʥʦʢ 34 - ʉʦʛʣʘʩʦʚʘʥʠʝ ʨʘʩʩʯʠʪʘʥʥʦʡ (Yr) ʠ ʬʘʢʪʠʯʝʩʢʦʡ  (Yf) ʩʨʝʜʥʝʡ  ʫʨʦʞʘʡʥʦʩʪʠ 

ʟʝʨʥʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʢʝʪ ʧʨʦʛʨʘʤʤ  ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʤʘʪʝʨʠʘʣʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ  ʠʟ 

ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʪʘʙʣʠʮ ʊʉʍ-1 ʧʦ ʦʧʦʨʥʳʤ ʩʪʘʥʮʠʷʤ,  ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʦʙʣʘʩʪʥʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʢʘʪʘʣʦʛ ʬʨʘʛʤʝʥʪʦʚ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʨʘʙʦʯʠʭ ʥʘʙʦʨʦʚ  ʜʘʥʥʳʭ.   

ʇʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʧʨʦʛʥʦʟʘ ʩʨʝʜʥʝʡ ʦʙʣʘʩʪʥʦʡ ʫʨʦʞʘʡʥʦʩʪʠ 

ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʠʟʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʙʣʘʩʪʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ ʘʤʙʘʨʥʦʤ ʚʝʩʝ ʚ ʝʜʠʥʳʝ ʧʦ ʈʦʩʩʠʠ ʩʨʦʢʠ 21-23 

ʠʶʥʷ ʠ 21-23 ʠʶʣʷ. ʆʰʠʙʢʠ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʧʦ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ ʥʝʟʘʚʠʩʠʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 15 %.  ɼʣʷ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʦʪʣʘʞʝʥʳ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʧʨʦʛʨʘʤʤʘ 

ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʘ ʠ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

ʇʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʘ  

ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ ʠ ʟʝʣʝʥʫʶ ʤʘʩʩʫ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʠʟʠʢʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʨʝʜʥʶʶ ʦʙʣʘʩʪʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ  

ʝʜʠʥʳʝ ʧʦ ʈʦʩʩʠʠ ʩʨʦʢʠ. ʆʧʨʦʙʦʚʘʥʳ ʘʣʛʦʨʠʪʤʳ  ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ ʠʟʫʯʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ ʦʰʠʙʦʢ ʧʨʦʛʥʦʟʦʚ ʥʘ ʘʨʭʠʚʥʦʤ ʠ ʪʝʩʪʦʚʦʤ ʤʘʪʝʨʠʘʣʝ. ʆʰʠʙʢʠ 

ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʥʝʟʘʚʠʩʠʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʣʝʪ 

ʩʦʩʪʘʚʣʷʶʪ ʜʦ 20 %. ʈʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʘʢʝʪ 

ʧʨʦʛʨʘʤʤ  ʜʣʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʠ ʤʘʪʝʨʠʘʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: 

ʧʨʦʛʨʘʤʤʘ  ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ  ʠʟ ʵʣʝʢʪʨʦʥʥʦʡ ʚʝʨʩʠʠ ʪʘʙʣʠʮ ʊʉʍ-1 

ʧʦ ʩʪʘʥʮʠʷʤ ʠ ʠʟ ʙʘʟʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʘʛʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ (ɸʉʆɸʄʀ), ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ 

ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ ʠ ʟʝʣʝʥʫʶ ʤʘʩʩʫ, ʧʨʦʛʨʘʤʤʘ ʦʮʝʥʢʠ ʧʨʦʛʥʦʟʘ. 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 
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1.7.48. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʘ ʝʞʝʜʥʝʚʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ʉʨʝʜʥʝʡ ʠ ʅʠʞʥʝʡ ʆʙʠ, ʏʘʨʳʰʝ ʠ ʊʦʤʠ 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʛʥʦʟʦʚ ʜʣʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʎɻʄʉ-ʈʉʄʎ 

(ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʝ ʋɻʄʉ) ʠ  ʆʤʩʢʦʛʦ ʎɻʄʉ-ʈ (ʆʙʴ-ʀʨʪʳʰʩʢʦʝ ʋɻʄʉ). ʈʘʟʨʘʙʦʪʘʥʳ 

ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʤʧʦʨʪ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ.   

ʇʨʦʜʦʣʞʝʥʳ ʠʩʧʳʪʘʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʘ ʧʨʠʪʦʢʘ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʠ ʝʞʝʜʥʝʚʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ɺʝʨʭʥʝʡ ʠ ʉʨʝʜʥʝʡ ʆʙʠ. ɺʳʧʦʣʥʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʘʨʭʠʚʘ ʜʘʥʥʳʭ ʟʘ 1999-2011 ʛʛ. ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʝʞʝʜʥʝʚʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ʊʦʤʠ ʠ ʏʘʨʳʰʝ. ʇʨʦʠʟʚʝʜʝʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ ʟʘ 2011 ʛ. ʜʣʷ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʡ ʠ 

ʅʠʞʥʝʡ ʆʙʠ. 

ɺʳʧʦʣʥʝʥʳ ʘʚʪʦʨʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʝʞʝʜʥʝʚʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʚʦʨʘʭ ʆʙʠ ʠ ʊʦʤʠ.  ʄʦʜʝʣʴ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ ʅʠʞʥʝʡ ʆʙʠ ʟʘʧʫʱʝʥʘ ʚ ʨʘʙʦʪʫ ʚ ʦʪʜʝʣʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʛʥʦʟʦʚ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʋɻʄʉ. ʇʨʦʜʦʣʞʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʤʦʜʝʣʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ ʙʘʩʩʝʡʥʘ ʉʨʝʜʥʝʡ ʠ ʅʠʞʥʝʡ ʆʙʠ. 

ɺʳʧʦʣʥʝʥʦ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ  ʧʨʦʛʥʦʟʘ ʜʣʷ ʨʝʢ 

ʙʘʩʩʝʡʥʘ  ʉʨʝʜʥʝʡ ʠ ʅʠʞʥʝʡ ʆʙʠ (ʜʣʷ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʋɻʄʉ). ɸʜʘʧʪʠʨʦʚʘʥʘ ʥʦʚʘʷ 

ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʜʣʷ ʨ. ʊʦʤʠ  (ʛ. ʊʦʤʩʢ) ʠ 

ʏʘʨʳʰʘ (ʜʣʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ). 

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ. 

 

1.7.49.   ʈʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʪʦʜʦʚ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʜʣʷ ʉʨʝʜʥʝʡ ʆʙʠ, 

ɽʥʠʩʝʷ ʩ ʧʨʠʪʦʢʘʤʠ, ʨ. ɹʠʨʶʩʝ ʠ ʨ. ʃʝʥʝ (ʚʢʣʶʯʘʷ  ʫʨʦʚʥʠ ʚʦʜʳ ʟʘʪʦʨʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ), ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʝʞʝʜʥʝʚʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʨʝʢ ʉʝʣʝʥʛʘ 

ʠ ʆʥʦʥ.  

ʀʟʫʯʝʥʳ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʉʨʝʜʥʝʡ ʆʙʠ, 

ɽʥʠʩʝʷ, ɹʠʨʶʩʳ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, ʠ ʆʥʦʥʘ ï ʚ ʧʝʨʠʦʜʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 

ʠ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ. ʈʘʟʨʘʙʦʪʘʥʳ ʬʨʘʛʤʝʥʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʜʘʥʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʙʘʩʩʝʡʥʘʤ ʨʝʢ ʉʨʝʜʥʝʡ ʆʙʠ, ɽʥʠʩʝʷ, ɹʠʨʶʩʳ ʠ 

ʆʥʦʥʘ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʦʪʣʘʞʝʥ ʙʣʦʢ ʧʨʦʛʨʘʤʤ çʉʣʫʞʙʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʩʥʝʞʝʥʥʦʩʪʠè ʥʘ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʂɸ çʊʝʨʨʘè ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʉʝʣʝʥʛʠ ʠ ʆʥʦʥʘ. 

ɺʳʧʦʣʥʝʥʘ  ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʟʘʩʥʝʞʝʥʥʦʩʪʠ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʉʝʣʝʥʛʠ ʠ ʆʥʦʥʘ ʧʦ 

ʢʦʩʤʠʯʝʩʢʠʤ ʩʲʝʤʢʘʤ ʂɸ çʊʝʨʨʘè  ʟʘ 2005 ï 2011 ʛʛ. 

ɿʘʚʝʨʰʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʜʘʥʥʳʭ ʧʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ  ʆʥʦʥ. ʇʨʦʜʦʣʞʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʬʨʘʛʤʝʥʪʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʨʭʠʚʘ ʜʘʥʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ 

ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʧʦ ʙʘʩʩʝʡʥʘʤ ʉʝʣʝʥʛʠ, ɺʝʨʭʥʝʡ 

ʃʝʥʳ, ɽʥʠʩʝʷ ʠ ʆʙʠ. ɺʳʧʦʣʥʝʥ ʦʪʙʦʨ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʧʦ ʙʘʩʩʝʡʥʫ ʆʥʦʥ ʠ 

ɹʠʨʶʩʘ.  

ʈʘʟʨʘʙʦʪʘʥʳ ʚʘʨʠʘʥʪʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ 

(ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʎɻʄʉ-ʈʉʄʎ,  ʆʤʩʢʠʡ ʎɻʄʉ-ʈ, ʏʠʪʠʥʩʢʠʡ ʎɻʄʉ-ʈ,  ʂʨʘʩʥʦʷʨʩʢʠʡ ʠ 

ʎɻʄʉ-ʈ,  ʀʨʢʫʪʩʢʠʡ  ʎɻʄʉ-ʈ ).  

ʇʨʦʚʝʜʝʥʳ ʠʩʧʳʪʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʬʦʨʤʫʣ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ  

ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ (ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʎɻʄʉ-ʈʉʄʎ,  ʆʤʩʢʠʡ ʎɻʄʉ-ʈ, ʀʨʢʫʪʩʢʠʡ  

ʎɻʄʉ-ʈ).  

ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ ʚʳʧʦʣʥʝʥ 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʌɻɹʋ çʉʠʙʅʀɻʄʀè, ʛʦʪʦʚʳʝ ʢ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ 
ɺ 2012 ʛʦʜʫ ʚ ʉʠʙʅʀɻʄʀ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 10 ʜʦʛʦʚʦʨʘʤ ʩʦ 

ʩʪʦʨʦʥʥʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʦʪʜʝʣʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʟʘʚ. ʦʪʜʝʣʦʤ ɹʳʢʦʚ ɸ.ʇ., ʚʳʧʦʣʥʝʥʳ ʜʚʝ ʢʨʫʧʥʳʝ ʨʘʙʦʪʳ: 

1. ʈʘʟʨʘʙʦʪʘʥ ʠ ʩʦʛʣʘʩʦʚʘʥ ʩ ʦʨʛʘʥʘʤʠ ɻʦʩʢʦʥʪʨʦʣʷ ʧʨʦʝʢʪ ʥʦʨʤʘʪʠʚʦʚ ʇɼɺ ʜʣʷ 

ɿɸʆ çʕʥʝʨʛʦʧʨʦʤ ï ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʵʣʝʢʪʨʦʜʥʳʡ ʟʘʚʦʜè. ɺʧʝʨʚʳʝ ʜʣʷ ɿɸʆ çʕʇʄ-

ʅʦʚʕɿè ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʙʝʥʟ(ʘ)ʧʠʨʝʥʘ ʦʪ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʚʝʜʝʥʳ 

ʨʘʩʯʝʪʳ ʧʦʣʝʡ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ ʚ  

ʘʪʤʦʩʬʝʨʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ ʧ. 

ʃʠʥʸʚʦ. 

          2. ʈʘʟʨʘʙʦʪʘʥ ʠ ʩʦʛʣʘʩʦʚʘʥ ʩ ʦʨʛʘʥʘʤʠ ɻʦʩʢʦʥʪʨʦʣʷ ʧʨʦʝʢʪ ʨʘʩʯʝʪʥʦʡ ʩʘʥʠʪʘʨʥʦ-

ʟʘʱʠʪʥʦʡ ʟʦʥʳ ʜʣʷ ɿɸʆ çʏʝʨʥʦʨʝʯʝʥʩʢʠʡ ʢʘʨʴʝʨè. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʦʡ 

ʟʦʥʳ ʧʦʟʚʦʣʠʣ ʨʘʟʨʘʙʦʪʘʪʴ  ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ 

ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʝ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʢʘʨʴʝʨʫ. 

ʉʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʢʣʘʜʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʘ ʚʳʧʦʣʥʝʥʳ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʠ ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʪʯʝʪʳ (ʦʪʚ. ʠʩʧ. ʢ.ʛ.-ʤ.ʥ. ʂʘʟʴʤʠʥ 

ʉ.ʇ., ʥʘʫʯʥ. ʨʫʢ. ʢ.ʛ.ʥ. ʂʣʠʤʦʚ ʆ.ɺ): 

1. ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʦʩʪʦʷʥʠʝ ʠ ʨʝʞʠʤ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ 

ɹʝʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 2012 ʛ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʫʪʦʯʥʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʣʦʱʘʜʴ ʘʢʚʘʪʦʨʠʠ, ʦʙʲʸʤ ʚʦʜʥʦʡ 

ʤʘʩʩʳ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʠ ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʳ ʚʦʜʦʸʤʘ, ʧʨʦʮʝʥʪ ʟʘʠʣʝʥʠʷ), ʚʳʧʦʣʥʝʥʥʳʝ ʚ 2010-

2012 ʛʛ. (ʨʠʩʫʥʦʢ 35) ʠ ʵʢʦʩʠʩʪʝʤʘʭ ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʳ, ʧʨʦʚʝʜʝʥʳ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʧʝʨʝʨʘʙʦʪʢʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. 

 

 
 

ʈʠʩʫʥʦʢ 35 - ɹʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʢʘʨʪʘ ɹʝʣʦʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʧʦ ʜʘʥʥʳʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ 2010-2012 ʛʛ.) 
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ʋʩʪʘʥʦʚʣʝʥʦ: ʦʙʲʸʤ ʚʦʜʥʦʡ ʤʘʩʩʳ ʨʘʚʝʥ 49,80  x 106 ʤ
3
; ʦʙʱʠʡ ʦʙʲʸʤ ʟʘʠʣʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ - 9,20 x 106 ʤ
3
, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 15,6% ʦʪ ʧʨʦʝʢʪʥʦʛʦ ʦʙʲʸʤʘ ʚʦʜʳ ʚ 

ʚʦʜʦʝʤʝ; ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ - 12,95 ʢʤ
2
; ʧʣʦʱʘʜʴ ʤʝʣʢʦʚʦʜʠʡ ʜʦ 2 ʤ ʧʦ 

ʜʘʥʥʳʤ ʧʨʦʤʝʨʦʚ ʛʣʫʙʠʥʳ ʜʥʘ ï 2,64 ʢʤ
2
; ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ï 14,4 ʤ; ʩʨʝʜʥʷʷ ʛʣʫʙʠʥʘ 

ï 4,5 ʤ (ʧʨʠ ʫʨʦʚʥʝ ʚʦʜʳ, ɹʉ ï 189,58 ʤ). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ (2010-2012 ʛʛ.), ʧʨʦʚʝʜʝʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʝʩʪʥʦʩʪʠ ʩ 

ʫʚʷʟʢʦʡ ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ (ʘʵʨʦ-ʢʦʩʤʦʩʥʠʤʢʘʤʠ, ʪʦʧʦʢʘʨʪʘʤʠ) ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʥʳʭ ʠʟʤʝʥʝʥʠʡ ʵʢʦʩʠʩʪʝʤ ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʳ ʥʝ 

ʧʨʦʠʟʦʰʣʦ.  

ɿʘ ʧʝʨʠʦʜ ʩ ʠʶʣʷ 2010 ʧʦ ʩʝʥʪʷʙʨʴ 2012 ʛʛ. ʙʨʦʚʢʘ ʙʝʨʝʛʘ ʥʘ ʦʙʨʫʰʘʝʤʳʭ 

ʙʝʨʝʛʦʚʳʭ ʫʯʘʩʪʢʘʭ ʦʪʩʪʫʧʘʣʘ ʩ 0,2 ʜʦ 0,6 ʤ.  

ʆʪʯʸʪ ʧʝʨʝʜʘʥ ʆʪʜʝʣʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɺʝʨʭʥʝ-ʆʙʩʢʦʛʦ 

ʙʘʩʩʝʡʥʦʚʦʛʦ ʚʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

2. ɺʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʜʣʷ ʂʝʤʝʨʦʚʩʢʠʭ 

ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʂʫʟʙʘʩʩʢʦʛʦ ʬʠʣʠʘʣʘ ʆɸʆ çʂʫʟʙʘʩʩʵʥʝʨʛʦè ʚ 2012 ʛ. 

ʇʦʣʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ (ʛʣʫʙʠʥʘʭ, 

ʩʢʦʨʦʩʪʷʭ ʪʝʯʝʥʠʷ, ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʠ ʩʪʚʦʨʘʭ), 

ʛʫʩʪʦʪʳ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ ʠ ʵʢʦʩʠʩʪʝʤʘʭ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ - 

ʨʨ. ʋʣʳʢʘʝʚʘ (ʨʠʩʫʥʦʢ 36), ʀʩʢʠʪʠʤʢʘ,  ʨʯ. ʉʫʭʦʚʩʢʠʡ ʚ ʤʝʩʪʘʭ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʠʟ 

ʜʨʝʥʘʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʯʝʨʝʟ ʚʳʧʫʩʢʠ ʂʝʤʝʨʦʚʩʢʠʤʠ ʪʝʧʣʦʚʳʤʠ ʩʝʪʷʤʠ ʂʫʟʙʘʩʩʢʦʛʦ 

ʬʠʣʠʘʣʘ ʆɸʆ çʂʫʟʙʘʩʩʵʥʝʨʛʦè.  

 

 

 
ʈʠʩʫʥʦʢ 36 ï ʉʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʚʳʧʫʩʢʘ ˉ 4 (ʨ. ʋʣʳʢʘʝʚʘ) 

  

ʆʪʯʸʪ ʧʝʨʝʜʘʥ ʆʪʜʝʣʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ɺʝʨʭʥʝ-ʆʙʩʢʦʛʦ 

ʙʘʩʩʝʡʥʦʚʦʛʦ ʚʦʜʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

3. ʈʝʛʫʣʷʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ (ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, 

ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʦʡ) ʨ. ʆʙʴ ʠ ʨ. ʀʥʷ ʚ  ʤʝʩʪʘʭ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʄʋʇ ʛ.ʅʦʚʦʩʠʙʠʨʩʢʘ 

çɻʦʨʚʦʜʦʢʘʥʘʣè ʚ 2012 ʛ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʷʭ (ʛʣʫʙʠʥʘʭ, ʩʢʦʨʦʩʪʷʭ ʪʝʯʝʥʠʷ, ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ 

ʪʦʯʢʘʭ ʠ ʩʪʚʦʨʘʭ), ʛʫʩʪʦʪʳ ʵʨʦʟʠʦʥʥʦʡ ʩʝʪʠ ʠ  ʵʢʦʩʠʩʪʝʤʘʭ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʳ ʚʦʜʥʳʭ 


