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ʉʪʫʜʠʿʘʪʘ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʩʪʘʥʠʮʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ʝ  ʬʠʥʘʥʩʠʨʘʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ɽʢʦʥʦʤʠʿʘ ʠ ʌʠʥʘʥʩʠʠ 

ʥʘ ʈʝʧʫʙʣʠʢʘ ʌʨʘʥʮʠʿʘ.  

ʇʨʦʝʢʪʦʪ ʛʦ ʩʧʨʦʚʝʜʫʚʘ ʢʦʤʧʘʥʠʿʘʪʘ EGIS eau ʦʜ ʈ.ʌʨʘʥʮʠʿʘ ʚʦ ʩʦʨʘʙʦʪʢʘ ʩʦ 

ʣʦʢʘʣʥʠʦʪ ʧʘʨʪʥʝʨ ɹɸʈ ɽ.ʎ.ɽ. ʦʜ ʉʢʦʧʿʝ.  

ʉʦʛʣʘʩʥʦ ʜʝʬʠʥʠʨʘʥʠʪʝ ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ ʣʦʢʘʣʥʠʦʪ ʧʘʨʪʥʝʨ ʝ ʟʘʜʦʣʞʝʥ ʟʘ 

ʠʟʨʘʙʦʪʢʘ ʥʘ ʆɺɾʉ ʩʪʫʜʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ.  

ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʩʧʦʤʝʥʘʪʘʪʘ ʘʢʪʠʚʥʦʩʪ ʝ ʥʘʚʝʜʝʥʘ ʚʦ ʇʨʠʣʦʛ Iïʪʦʯʢʘ 11 ʦʜ 

ʋʨʝʜʙʘʪʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʠ ʟʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʩʝ 

ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʦʩʪʘʧʢʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ ʙʨ.74/05, 109/09 ʠ 

164/12): Ăʇʨʝʯʠʩʪʠʪʝʣʥʠ ʩʪʘʥʠʮʠ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ ʝʢʚʠʚʘʣʝʥʪʦʪ ʦʜ 

10.000 ʞʠʪʝʣʠñ, ʦʜʥʦʩʥʦ ʧʨʦʝʢʪʠ ʟʘ ʢʦʠ ʟʘʜʦʣʞʠʪʝʣʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʩʧʨʦʚʝʜʝ ʧʦʩʪʘʧʢʘ 

ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ɻʨʘʜ ʉʢʦʧʿʝ ʢʘʢʦ ʠʤʧʣʝʤʝʥʪʘʪʦʨ ʥʘ 

ʇʨʦʝʢʪʦʪ, ʥʘ ʜʝʥ 17.11.2015 ʛʦʜʠʥʘ ʜʦʩʪʘʚʠ ʀʟʚʝʩʪʫʚʘˁ ʝ ʟʘ ʥʘʤʝʨʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ 

ʥʘ ʇʨʦʝʢʪ-ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 

ʛʨʘʜ ʉʢʦʧʿʝ  ʜʦ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁ ʝ. 

ɺʦ ʧʦʩʪʘʧʢʘ, ʫʪʚʨʜʝʥʘ ʩʦ ɿʘʢʦʥ, ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʠʟʜʘʜʝ ʈʝh ʝʥʠʝ ʙʨ. 11-8709/2 ʦʜ 

22.01.2016  ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʦʩʪʘʧʢʘ ʟʘ ʆɺɾʉ. ʅʘ 10.02.2016, ʀʥʚʝʩʪʠʪʦʨʦʪ 

ʜʦʩʪʘʚʠ ʙʘʨʘˁʝ ʜʦ ʄɾʉʇʇ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʦʙʝʤʦʪ ʥʘ ʆɺɾʉ ʙʨ.11-1260/1. ʄɾʉʇʇ 

ʠʟʜʘʜʝ ʤʠʩʣʝˁʝ ʟʘ ʦʙʝʤʦʪ ʥʘ ʉʪʫʜʠʿʘʪʘ ʙʨ. 11/1260/2 ʥʘ 08.03.2016.  

 

ɿɸɹɽʃɽʐʂʀ:  

ɸʞʫʨʠʨʘʥʘʪʘ ʥʘʮʨʪ ʆɺɾʉ ʩʝ ʙʘʟʠʨʘ ʥʘ ʥʘʦʜʠʪʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ  ʦʜ ʊʝʭʥʠʯʢʠʦʪ 

ʀʟʚʝʰʪʘʿ ʠ  ʊʝʭʥʠʯʢʠʪʝ ʎʨʪʝʞʠ ʟʘ ʠʟʙʨʘʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʚʦ ɻʨʘʜ 

ʉʢʦʧʿʝ.  

ɽʀɸ ʉʪʫʜʠʿʘʪʘ ʠʟʨʘʙʦʪʝʥʘ ʦʜ ʊʝʭʥʦʣʘʙ ʚʦ 2008 ʛʦʜʠʥʘ ʢʘʢʦ ʜʝʣ ʦʜ ʧʨʦʝʢʪʦʪ 

ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ʬʠʥʘʥʩʠʨʘʥ ʦʜ ɱʘʧʦʥʩʢʘʪʘ ɺʣʘʜʘ, ʝ ʟʝʤʝʥʘ ʢʘʢʦ ʦʩʥʦʚʝʥ ʜʦʢʫʤʝʥʪ, 

ʧʨʝʣʠʤʠʥʘʨʥʦ ʦʜʦʙʨʝʥ ʦʜ ʩʪʨʘʥʘ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ. 

 

ɽʚʨʦʧʩʢʘʪʘ ʙʘʥʢʘ ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʠ ʨʘʟʚʦʿ (ɽɹʆʈ) ʠ ɽʚʨʦʧʩʢʘʪʘ ʠʥʚʝʩʪʠʮʠʦʥʘ 

ʙʘʥʢʘ (ʂʨʝʜʠʪʦʨʠ) ʠʤʘʘʪ ʥʘʤʝʨʘ ʜʘ ʠ ʦʙʝʟʙʝʜʘʪ ʬʠʥʘʥʩʠʩʢʠ ʩʨʝʜʩʪʚʘ ʥʘ ʈ. 

ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʜʘ ʿʘ ʬʠʥʘʥʩʠʨʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʥʦʚʘʪʘ ʧʨʦʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ (ʇʨʦʝʢʪʦʪ) ʚʦ ʛʨʘʜ ʉʢʦʧʿʝ (ɻʨʘʜʦʪ). ɺʦ ʧʝʨʠʦʜʦʪ ʦʜ ʿʫʣʠ ʜʦ ʥʦʝʤʚʨʠ 

2018 ʛʦʜʠʥʘ, ʢʨʝʜʠʪʦʨʠʪʝ ʛʦ ʘʥʛʘʞʠʨʘʘ ʢʦʥʩʫʣʪʘʥʪʦʪ  ENOVA doo ʦʜ ʉʘʨʘʝʚʦ ʠ 

ʥʝʿʟʠʥʠʦʪ ʧʦʜʠʟʚʝʜʫʚʘʯ "ɽʢʦʄʦʟʘʠʢ" ʉʢʦʧʿʝ, ɹʠʍ, ʜʘ ʥʘʧʨʘʚʠ ʘʥʘʣʠʟʘ ʥʘ 

ʥʝʜʦʩʪʘʪʦʮʠʪʝ ʥʘ ʧʦʩʪʦʿʥʠʦʪ ʧʘʢʝʪ ʟʘ ʦʙʿʘʚʘ ʩʦʩʪʘʚʝʥ ʦʜ ʉʪʫʜʠʿʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ (ʆɺɾʉʉɸ), ʠ ʜʨʫʛʠ ʨʝʣʝʚʘʥʪʥʠ 

ʧʦʣʠʪʠʢʠ, ʧʨʦʮʝʜʫʨʠ ʠ ʜʦʢʫʤʝʥʪʠ ʚʦ ʦʜʥʦʩ ʥʘ ʙʘʨʘˁʘʪʘ ʥʘ ɽɹʆʈ ʠ ɽʀɹ ʟʘ 

ʆɺɾʉʉɸ. Aʥʘʣʠʟʘ ʥʘ ʥʝʜʦʩʪʘʪʦʮʠʪʝ ʝ ʟʘʚʨʰʝʥʘ ʚʦ ʅʦʝʤʚʨʠ 2018. ʅʘʦʜʠʪʝ ʦʜ 
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ʘʥʘʣʠʟʘ ʩʝ ʚʤʝʪʥʘʪʠ ʚʦ ʠʪʘʣʠʢ ʬʦʥʪ, ʥʘ ʢʨʘʿʦʪ ʦʜ ʧʦʛʣʘʚʿʘʪʘ ʦʜ ʉʪʫʜʠʿʘʪʘ ʟʘ 

ʆɺɾʉʉɸ. 
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ʂʨʘʪʝʥʢʠ 

ATEX ɽʢʩʧʣʦʟʠʚʥʦ ʦʧʢʨʫʞʫʚʘˁʝ 

BAT ʅʘʿʜʦʙʨʘ ɼʦʩʪʘʧʥʘ ʊʝʭʥʦʣʦʛʠʿʘ  

ɹʇʂ5 ɹʠʦʭʝʤʠʩʢʘ ʧʦʙʘʨʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ  

BREF ʈʝʬʝʨʝʥʪʝʥ ʜʦʢʫʤʝʥʪ ʟʘ ʥʘʿʜʦʙʨʘ ʜʦʩʪʘʧʥʘ ʪʝʭʥʠʢʘ 

CAPEX ʀʥʚʝʩʪʠʮʠʩʢʠ ʚʣʦʞʫʚʘˁʘ 

CBA ɸʥʘʣʠʟʠ ʥʘ ʧʨʠʜʦʙʠʚʢʠ ʠ ʪʨʦʰʦʮʠ 

CCTV ʀʥʪʝʨʥʘ ʪʝʣʝʚʠʟʠʿʘ 

CD ʈʘʟʚʦʿ ʥʘ ʢʘʧʘʮʠʪʝʪʠ 

CHP ʂʦʤʙʠʥʠʨʘʥʘ ʧʦʩʪʨʦʿʢʘʩ ʟʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʩʪʨʫʿʘ 

COD ʍʝʤʠʩʢʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʢʠʩʣʦʨʦʜ 

DGT ʎʝʥʪʨʘʣʥʘ ʜʠʨʝʢʮʠʿʘ ʥʘ ʪʨʝʟʦʨʦʪ ï ʨ. ʌʨʘʥʮʠʿʘ 

DS ʎʚʨʩʪʠ ʯʝʩʪʠʯʢʠ 

EA ʇʨʦʜʦʣʞʝʥʘ ʘʝʨʘʮʠʿʘ  

EIA ʆʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

EU ɽʚʨʦʧʩʢʘ ʫʥʠʿʘ 

FS ʉʪʫʜʠʿʘ ʥʘ ʦʜʨʞʣʠʚʦʩʪ 

GDP ɹʨʫʪʦ ʥʘʮʠʦʥʘʣʝʥ ʜʦʭʦʜ 

GIS ɻʝʦʛʨʘʬʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʩʠʩʪʝʤ 

ɻʋʇ ɻʝʥʝʨʘʣʝʥ ʫʨʙʘʥʠʩʪʠʯʢʠ ʧʣʘʥ  

GWP ʇʦʪʝʥʮʠʿʘʣ ʥʘ ʛʣʦʙʘʣʥʦ ʟʘʪʦʧʣʫʚʘˁʝ 

HMI ʍʠʜʨʦ ʤʝʪʝʦʨʦʣʦʰʢʠ ʠʥʩʪʠʪʫʪ 

IPPC ʉʧʨʝʯʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ 

JASPERS ɿʜʨʫʞʝʥʘ ʧʦʤʦʰ ʥʘ ʧʨʦʝʢʪʠʪʪʝ ʚʦ ʝʚʨʦʧʩʢʠʪʝ ʨʝʛʠʦʥʠ 

ʄɾʉʇʇ ʄʠʥʠʦʩʪʝʨʩʪʚʦ ʟʘ ʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ 

MKD ʄʘʢʝʜʦʥʩʢʠ ʜʝʥʘʨ 

OPEX ʆʧʝʨʘʪʠʚʥʠ ʪʨʦʰʦʮʠ 

PCE ɱʘʚʥʦ ʢʦʤʫʥʘʣʥʦ ʧʨʝʪʧʨʠʿʘʪʠʝ 

p.e. ɽʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣ 

PIU ɽʜʠʥʠʮʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʨʦʝʢʪ 

PLC ʃʦʛʠʯʢʠ ʧʨʦʛʨʘʤʠʙʠʣʝʥ ʢʦʥʪʨʦʣʝʨ 

PPP ɱʘʚʥʦ ʧʨʠʚʘʪʥʦ ʧʘʨʪʥʝʨʩʪʚʦ 

Ppm ʄʠʣʠʦʥʠʪʠ ʜʝʣʦʚʠ 

PU ɱʘʚʝʥ ʩʝʨʚʠʩ 

RES ʆʙʥʦʚʣʠʚ ʝʥʝʨʛʝʪʩʢʠ ʠʟʚʦʨ 

SNCR ʉʝʣʝʢʪʠʚʥʦ ʥʝʢʘʪʘʣʠʪʠʯʢʦ ʥʘʤʘʣʫʚʘˁʝ 

SS ʈʘʩʪʚʦʨʝʥʠ ʚʨʩʪʠ ʤʘʪʝʨʠʠ 

SSO ɼʨʞʘʚʝʥ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʘ 

ʉɽɸ  ʉʪʨʘʪʝʰʢʘ ʦʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ  

TOC ɺʢʫʧʥʦ ʦʨʛʘʥʩʢʠ ʿʘʛʣʝʨʦʜ 

UV ʋʣʪʨʘ ʚʠʦʣʝʪʦʚʦ 

VSS ʈʘʟʛʨʘʜʣʠʚʠ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ 
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ʇʉʆɺ ʇʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

m ʄʝʪʘʨ 

s ʉʝʢʫʥʜʘ 

m.ʥ.ʚ. ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 

ha ʍʝʢʪʘʨ 

D ɼʝʥ 

y ɻʦʜʠʥʘ 

kg ʂʠʣʦʛʨʘʤ 

Nm3 ʅʦʨʤʘʣʝʥ ʤʝʪʘʨ ʢʫʙʝʥ 

ɼʋʇ ɼʝʪʘʣʝʥ ʫʨʙʘʥʠʩʪʠʯʢʠ ʧʣʘʥ 

ɾʉʉɸ ɾʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʉʦʮʠʿʘʣʥʠ ʘʩʧʝʢʪʠ 

ɽɹʆʈ ɽʚʨʦʧʩʢʘ ʙʘʥʢʘ ʟʘ ʦʙʥʦʚʘ ʠ ʨʘʟʚʦʿ 

ɽʀɹ ɽʚʨʦʧʩʢʘ ʠʥʚʝʩʪʠʮʠʦʥʘ ʙʘʥʢʘ 

ESAP ɸʢʮʠʦʥʝʥ ʧʣʘʥ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ 

ʘʩʧʝʢʪʠ  

ʇɱʈ ʇʦʨʘʥʝʰʥʘ ʿʫʛʦʩʣʦʚʝʥʩʢʘ ʨʝʧʫʙʣʠʢʘ 

ʉɻ ʉʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ  

ɿʠɹ ɿʜʨʘʚʿʝ ʠ ʙʝʟʙʝʜʥʦʩʪ 

ʀʇʇ ʀʥʩʪʨʫʤʝʥʪ ʟʘ ʧʨʝʪʧʨʠʩʪʘʧʥʘ ʧʦʤʦʰ 

ʀʉʂɿ ʀʥʪʝʛʨʠʨʘʥʦ ʩʧʨʝʯʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ 

ʄʋɿʇ ʄʝʺʫʥʘʨʦʜʥʘ ʫʥʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ 

ʄɾʉʇʇ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ 

ʄʊɺ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʚʨʩʢʠ 

ʉ.ɺ. ʉʣʫʞʙʝʥ ɺʝʩʥʠʢ 

ɹɿʈ ɹʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ 

ʃɿʆ ʃʠʯʥʘ ʟʘʰʪʠʪʥʘ ʦʧʨʝʤʘ 

ʇɾʉʆʅ ʇʨʦʛʨʘʤʘ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʥʘ ʆʙʝʜʠʥʝʪʠʪʝ ʥʘʮʠʠ 
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1 ɺʆɺɽɼ 

1.1 ʆʧʰʪʠ ʠʥʬʦʨʤʘʮʠʠ  

 

ʇʨʦʝʢʪt 
ʉʪʫʜʠʿʘ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʉʪʘʥʠʮʘ  ʟʘʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ï ʈ.ʄʘʢʝʜʦʥʠʿʘ 

ʈʝʬʝʨʝʥʪʝʥ ʙʨʦʿ   EUR 41 267 W  

 

ʅʘʩʣʦʚ ʥʘ 
ʧʨʦʝʢʪʦʪ  

ʉʪʫʜʠʿ ʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ ʦʜ 
ʧʨʦʝʢʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ɻʨʘʜ 
ʉʢʦʧʿʝ 

ʉʪʘʪʫʩ  ʌʠʥʘʣʥʘ ɺʝʨʟʠʿʘ -2 

Date ɱʘʥʫʘʨʠ 2017 

ʂʦʨʠʩʥʠʢy ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘʝˁ, ɻʨʘʜ ʉʢʦʧʿʝ 

ʀʟʨʘʙʦʪʝʥʦ ʦʜ  

Â ɸʣʝʢʩʘ ʊʦʤʦʚʩʢʠ, ʦʚʣʘʩʪʝʥ ʝʢʩʧʝʨʪ ʟʘ ʆɺɾʉ ʠ ʦʚʣʘʩʪʝʥ ʧʦʪʧʠʩʥʠʢ ʥʘ 
ʉʪʨʫʜʠʿʘʪʘ   

Â ɺʝʩʥʘ ʀʮʢʦʚʩʢʘ, ʜʠʧʣ.ʠʥʞ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ  

Â ɼʘʨʢʦ ʉʪʦʿʘʥʦʚʩʢʠ, ʜʠʧʣ.ʛʨʘʜ.ʠʥʞ. 

Â ʄʠʭaʿʣʦ ʐʘʭʠʥʦʚ,  ʜʠʧʣ.ʤʘʰ.ʠʥʞ. 

Â ɼʨʘʛʘʥʘ ʀʣʠʿʝʚʩʢʘ, ʜʠʧʣ.ʛʨʘʜ.ʠʥʞ. 

Â ɸʬʝʨʜʠʪʘ Ha˅ʠʿʘʭa ʀʤʝʨʠ, ʩʦʮʠʿʘʣʝʥ ʝʢʩʧʝʨʪ  

ʂʦʦʨʜʠʥʘʪʦʨ  Marta Lazarska, EIA eʢʩʧʝʨʪ, EGIS eau 

ʇʦʪʧʠʩʥʠʢ  ɸʣʝʢʩʘ ʊʦʤʦʚʩʢʠ  
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1.2 ʂʦʥʪʝʢʩʪ ʥʘ ʧʨʦʝʢʪʦʪ 

ɽʜʝʥ ʦʜ ʢʣʫʯʥʠʪʝ ʩʝʛʤʝʥʪʠ ʚʦ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʩʪʘʥʜʘʨʜʠʪʝ ʥʘ ɽʋ, ʝ ʫʧʨʘʚʫʚʘˁʝʪʦ 

ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʅʝ ʩʘʤʦ ʰʪʦ ʩʝ ʨʘʙʦʪʠ ʟʘ ʫʩʦʛʣʘʩʫʚʘˁʝ ʠ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ 

ʝʜʥʦ ʦʜ ʥʘʿʢʦʤʧʣʝʢʩʥʠʪʝ ʠ ʬʠʥʘʥʩʠʩʢʠ ñʥʘʿʪʝʰʢʠʪʝò ʧʦʛʣʘʚʿʘ ʥʘ ʝʚʨʦʧʩʢʦʪʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʪʫʢʫ, ʟʘʰʪʠʪʘʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ  ʠ ʨʘʮʠʦʥʘʣʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʧʨʠʨʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʝ ʠ ʝʜʝʥ ʦʜ ʪʨʠʪʝ ʩʪʦʣʙʘ ʥʘ ʦʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ. 

ʀʥʪʝʛʨʠʨʘʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ, ʙʘʟʠʨʘʥʦ ʥʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ, ʝ 

ʝʜʝʥ ʦʜ ʚʘʞʥʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʧʨʠʦʨʠʪʝʪʠ. ɿʛʦʣʝʤʫʚʘˁʝ ʥʘ ʠʥʚʝʩʪʠʮʠʠʪʝ ʚʦ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʩʦ ʧʦʩʝʙʝʥ ʘʢʮʝʥʪ ʥʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪ-

ʧʘʜʥʠʪʝ ʚʦʜʠ, ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʚʦʜʘ ʟʘ ʧʠʝˁʝ, ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫ-

ʭʦʪ ʠ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʪʧʘʜʦʪ, ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʦʙʚʨʩʢʠ ʥʘ ʟʝʤʿʘʪʘ ʢʦʥ ʧʨʠʥʮʠʧʠʪʝ, 

ʧʨʠʦʨʠʪʝʪʠʪʝ ʠ ʫʩʣʦʚʠʪʝ ʚʦ ʇʘʨʪʥʝʨʩʪʚʦʪʦ ʟʘ ʧʨʠʩʪʘʧʫʚʘˁʝ ʫʪʚʨʜʝʥʠ ʚʦ ʆʜʣʫʢʘʪʘ ʥʘ 

ʉʦʚʝʪʦʪ 2008 / 212 / Eʂ ʦʜ 18-ʪʠ ʬʝʚʨʫʘʨʠ 2008 ʛʦʜʠʥʘ. 

ʉʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʟʘʢʦʥʩʢʠʪʝ ʦʙʚʨʩʢʠ ʠ ʧʦʩʪʠʛʥʫʚʘˁʝʪʦ ʥʘ ʩʪʘʥʜʘʨʜʠʪʝ ʦʩʦʙʝʥʦ ʚʦ 

ʜʝʣʦʪ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʦʜʚʝʜʫʚʘˁʝ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʢʦʤʫʥʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ 

(91/271/ɽɽʎ) ʠ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʚʦʜʘ ʟʘ ʧʠʝˁʝ (98/83/ɽEʉ), ʧʨʝʪʩʪʘʚʫʚʘ ʛʦʣʝʤ ʧʨʝʜ-

ʠʟʚʠʢ, ʧʨʝʜ ʩʝ ʦʜ ʬʠʥʘʥʩʠʩʢʠ ʘʩʧʝʢʪ. ɺʦ ʪʦʿ ʢʦʥʪʝʢʩʪ, ʝʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ  ʪʨʝʪʤʘʥʦʪ ʥʘ 

ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʦʜ ʨʘʟʣʠʯʥʠ ʠʟʚʦʨʠ (ʢʦʤʫʥʘʣʥʠ ʠ ʠʥʜʫʩʪʨʠʩʢʠ) ʦʩʪʘʥʫʚʘ ʛʦʣʝʤ 

ʧʨʝʜʠʟʚʠʢ ʟʘ ʟʝʤʿʘʪʘ, ʙʠʜʝʿ˃ʠ ʩʘʤʦ 15% ʦʜ ʧʦʩʪʦʿʥʠʪʝ ʞʠʚʝʘʣʠh ʪʘ ʠʤʘʘʪ ʪʨʝʪʤʘʥ ʥʘ 

ʛʝʥʝʨʠʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ (ʤʝʭaʥʠʯʢʠ ʠ ʙʠʦʣʦh ʢʠ). ʇʦʛʦʣʝʤʠʪʝ ʛʨʘʜʦʚʠ ʥʝʤʘʘʪ 

ʩʪʘʥʠʮʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ.  

ʉʦ ʮʝʣ ʥʘʚʨʝʤʝʥʦ ʟʘʧʦʟʥʘʚʘˁʝ ʥʘ ʩʠʪʝ ʦʧʰʪʝʩʪʚʝʥʠ ʯʠʥʠʪʝʣʠ ʠ ʧʦʰʠʨʦʢʘʪʘ ʿʘʚʥʦʩʪ 

ʩʦ ʧʨʝʜʚʠʜʝʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ, ʦʜʨʞʘʥ ʝ ɺʦʚʝʜʝʥ ʩʦʩʪʘʥʦʢ (ʩʝʧʪʝʤʚʨʠ 2014) ʥʘ ʢʦʿ ʩʝ ʜʠʩʢʫ-

ʪʠʨʘʰʝ ʢʘʢʦ ʟʘ ʮʝʣʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ, ʪʘʢʘ ʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʨʘʤʥʦʪʝʞʘ ʚʦ 

ʦʜʥʦʩ ʥʘ ʟʘʰʪʠʪʘʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʩʘʤʠʪʝ 

ʧʦʩʪʨʦʿʢʠ ʠ ʚʦ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ.  

ɱʘʚʥʘʪʘ ʨʘʩʧʨʘʚʘ ʢʦʿʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʨʝʧʦʨʘʯʘʥʠʪʝ ʨʝʰʝʥʠʿʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ 

ʪʨʝʪʤʘʥʦʪ ʥʘ ʪʠˁʘ ʩʝ ʦʜʨʞʘ ʥʘ 30 ʦʢʪʦʤʚʨʠ 2015 ʛʦʜʠʥʘ. ɻʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʦʚʘʘ 

ʨʘʩʧʨʘʚʘ ʙʝʰʝ ʜʘ ʩʝ ʟʘʧʦʟʥʘʘʪ ʢʦʨʠʩʥʠʢʦʪ, ʨʝʣʝʚʘʥʪʥʪʝ ʟʘʩʝʛʥʘʪʠ ʩʪʨʘʥʠ, ʥʝʚʣʘ-

ʜʠʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʿʘʚʥʦʩʪʘ ʩʦ ʜʦʙʨʠʪʝ ʠ ʣʦʰʠʪʝ ʩʪʨʘʥʠ ʥʘ ʧʨʝʧʦʨʘʯʘʥʠʪʝ 

ʨʝʰʝʥʠʿʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ɼʠʩʢʫʩʠʠʪʝ ʙʝʘ 

ʛʣʘʚʥʦ ʥʘʩʦʯʝʥʠ ʢʦʥ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʝʤʠʩʠʠʪʝ ʢʘʢʦ ʤʠʨʠʩ, ʧʝʧʝʣ, 

ʯʘʜ ʠ ʪ.ʥ.  

1.3 ʎʝʣʠ ʥʘ ʧʨʦʝʢʪʦʪ 

ʇʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʦʧʬʘ˃ʘ 9 ʦʜ 10-ʪʝ ʦʧʰʪʠʥʠ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ. ʆʧʰʪʠʥʘ ʉʘʨʘʿ ʥʝ ʝ 

ʚʢʣʫʯʝʥʘ ʚʦ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʙʠʜʝʿ˃ʠ ʚʦ ʠʟʛʨʘʜʙʘ ʩʝ ʥʝʢʦʣʢʫ ʧʦʤʘʣʠ ʧʨʝ-

ʯʠʩʪʠʪʝʣʥʠ ʩʪʘʥʠʮʠ ʚʦ ʦʧʰʪʠʥʘʪʘ, ʩʦ ʰʪʦ ˃ʝ ʩʝ ʧʦʜʦʙʨʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʥʘ 

ʨ.ʊʨʝʩʢʘ ʢʦʿʘ ʝ ʝʜʥʘ ʦʜ ʧʦʛʦʣʝʤʠʪʝ ʧʨʠʪʦʢʠ ʥʘ ʨ.ɺʘʨʜʘʨ. ʇʘʨʘʣʝʣʥʦ, ʩʝ ʛʨʘʜʠ  ʤʘʣʘ 

ʧʨʝʯʠʩʪʠʝʣʥʘ ʩʪʘʥʠʮʘ  ʚʦ ʦʧʰʪʠʥʘ ʆʧʰʪʠʥʘ ɬʦʨʯʝ ʇʝʪʨʦʚ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʆʧʰʪʠʥʘ 

ʉʦʧʠʰʪʝ ʢʦʿʘ ʥʘ ʿʫʛ ʩʝ ʛʨʘʥʠʯʠ ʩʦ ɻʨʘʜ ʉʢʦʧʿʝ ʝ ʚʢʣʫʯʝʥʘ ʚʦ ʧʨʦʝʢʪʦʪ  ʠʤʘʿ˃ʠ ʧʨʝʜʚʠʜ 

ʜʝʢʘ ʥʦʚʦ ʠʟʛʨʘʜʝʥʠʦʪ ʩʠʩʪʝʤ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ˃ʝ ʙʠʜʝ ʧʨʠʢʣʫʯʝʥ ʥʘ 

ʝʜʝʥ ʦʜ ʢʦʣʝʢʪʦʨʠʪʝ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ. 
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ʇʨʦʝʢʮʠʠʪʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʧʨʠʢʘʞʘʥʠ ʚʦ ʉʪʫʜʠʿʘʪʘ ʩʝ ʨʝʚʠʜʠʨʘʥʠ ʥʘ ʦʩʥʦʚ 

ʧʦʩʣʝʜʥʠʪʝ ʧʦʧʠʩʥʠ ʨʝʟʫʣʪʘʪʠ ʦʜ 2002 (506,926 ʞʠʪʝʣʠ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ) ʠ ʧʨʦʝʢʮʠʠʪʝ 

ʥʘ ʥʘʩʝʣʝʥʠʝ ʟʘ ʧʝʨʠʦʜʦʪ 2012/2013 ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ɼʨʞʘʚʥʠʦʪ ɿʘʚʦʜ ʟʘ 

ʉʪʘʪʠʩʪʠʢʘ.  ʉʦ ʫʩʚʦʝʥʘʪʘ ʧʨʦʩʝʯʥʘ ʩʪʘʧʢʘ ʥʘ ʧʦʨʘʩʪ ʥʘ  ʥʘʩʝʣʝʥʠʝʪʦ ʦʜ 0.50% ʥʘ ʛʦ-

ʜʠʰʥʦ ʥʠʚʦ, ʙʨʦʿʦʪ ʥʘ ʞʠʪʝʣʠ ʚʦ 2030 ʠʟʥʝʩʫʚʘ 588000 ʘ ʟʘ 2045 ˃ʝ ʠʟʥʝʩʫʚʘ 633,700. 

ʅʘʩʝʣʝʥʠʝʪʦ ʢʦʝ ˃ʝ ʙʠʜʝ ʦʧʬʘʪʝʥʦ ʩʦ ʎʝʥʪʨʘʣʥʘʪʘ ʇʨʝʯʠʩʪʠʪʝʣʥʘ ʉʪʘʥʠʮʘ ʜʦ 2030 

ʠʟʥʝʩʫʚʘ 490,000 ʘ ʟʘ 2045  ˃ʝ ʜʦʩʪʠʛʥʝ 518,000 ʞʠʪʝʣʠ.  ʀʩʪʦ ʪʘʢʘ, ʩʝ ʦʯʝʢʫʚʘ  ʇʦʩ-

ʪʨʦʿʢʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʜʘ ʿʘ ʧʨʠʬʘʪʠ ʠ ʪʠˁʘʪʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ ʥʘʩʝ-

ʣʝʥʠʝʪʦ ʢʦʝ ʥʝ ʝ ʧʨʠʢʣʫʯʝʥʦ ʥʘ ʩʪʘʥʠʮʘʪʘ, ʦʜʥʦʩʥʦ ʢʦʨʠʩʪʠ ʩʝʧʪʠʯʢʠ ʿʘʤʠ. ʆʜ ʪʘʘ 

ʧʨʠʯʠʥʘ,  ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʟʘ ʪʨʝʪʤʘʥ ˃ʝ ʿʘ ʧʨʠʬʘʪʘʪ ʠ ʧʨʦʠʟʚʝʜʝʥʘʪʘ ʪʠˁʘ ʦʜ 

30,000 ʞʠʪʝʣʠ ʜʦ 2020. ʆʚʘʘ ʙʨʦʿʢʘ ʧʦʩʪʝʧʝʥʦ ˃ʝ ʩʝ ʥʘʤʘʣʫʚʘ ʦʜʥʦʩʥʦ ʜʦ 2045 ʠʩʪʘʪʘ 

˃ʝ ʠʟʥʝʩʫʚʘ 12,700 ʞʠʪʝʣʠ. 

 ʋʩʣʫʛʠʪʝ ˃ʝ ʛʠ ʢʦʨʠʩʪʘʪ ʠ ʜʝʣ ʦʜ ʠʥʜʫʩʪʨʠʠʪʝ  ʚʦ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʢʦʠ ʧʨʝʪʭʦʜʥʦ 

˃ʝ ʦʙʝʟʙʝʜʘʪ ʩʦʦʜʚʝʪʝʥ ʢʚʘʣʠʪʝʪ ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʠʩʧʫʰʪʝʥʘʪʘ ʚʦʜʘ ʚʦ ʢʘʥʘʣʠ-

ʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʩʦʛʣʘʩʥʦ ʧʨʦʧʠʰʘʥʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥʩʢʠ ʦʜʨʝʜʙʠ ʠ ʩʪʘʥʜʘʨʜʠ. 

ʀʥʜʫʩʪʨʠʠʪʝ  ʢʦʠ ʩʝ ʛʦʣʝʤʠ ʟʘʛʘʜʫʚʘʯʠ  ˃ʝ ʦʙʝʟʙʝʜʘʪ ʩʦʧʩʪʚʝʥ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘʪʘ 

ʚʦʜʘ ʧʨʝʜ ʥʝʿʟʠʥʦʪʦ ʠʩʧʫʰʪʘˁʝ ʚʦ ʨʝʮʠʧʠʝʥʪʦʪ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʩʢʠʪʝ ʦʜʨʝʜʙʠ ʠ ʩʪʘʥ-

ʜʘʨʜʠ. 

ʇʨʦʝʢʪʥʠʦʪ ʭʦʨʠʟʦʥʪ ʟʘ ʉʪʫʜʠʿʘʪʘ ʚʦ ʧʨʚʘʪʘ ʬʘʟʘ ʦʜ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʝ 

2030 ʛʦʜʠʥʘ.. ʉʝʢʫʥʜʘʨʝʥ ʪʨʝʪʤʘʥ ˃ʝ ʙʠʜʝ ʦʙʝʟʙʝʜʝʥ ʟʘ ʧʨʝʥʘʩʦʯʝʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ 

ʜʦ ʩʪʘʥʠʮʘʪʘ ʜʦ 2030 ʛʦʜʠʥʘ, ʩʦ ʧʦʩʝʙʥʦ ʚʥʠʤʘʥʠʝ ʥʘ: ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʪʠˁʘ, ʦʧʪʠ-

ʤʠʟʘʮʠʿʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʥʘ ʟʘʰʪʠʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʦʜ 

ʤʦʞʥʠʪʝ ʝʤʠʩʠʠʪʝ ʦʜ ʩʪʘʥʠʮʘʪʘ. ʊʝʨʮʠʿʘʨʥʠʦʪ ʪʨʝʪʤʘʥ ʩʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠʪʝ ʘʟʦʪ ʠ ʬʦʩʬʦʨ ʚʦ ʪʨʝʪʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ ʝ ʧʨʝʜʚʠʜʝʥʦ ʚʦ ʚʪʦʨʘʪʘ ʬʘʟʘ ʥʘ 

ʧʨʦʝʢʪʦʪ ʠʣʠ ʭʦʨʠʟʦʥʪ ʜʦ 2045. ʊʨʝʪʠʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ˃ʝ ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʨʝʢʘʪʘ 

ɺʘʨʜʘʨ. 

2045, ʝ ʠʩʪʦ ʪʘʢʘ ʮʝʣʥʘ ʛʦʜʠʥʘ ʟʘ ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʦʜʣʫʢʘʪʘ ʚʦ ʚʨʩʢʘ ʩʦ ʦʙʝʟ-

ʙʝʜʫʚʘˁʝʪʦ ʥʘ ʩʦʦʜʚʝʪʝʥ ʬʠʟʠʯʢʠ ʠ ʭʝʤʠʩʢʠ ʪʨʝʪʤʘʥ ʟʘ ʜʨʝʥʘʞʥʠʦʪ ʧʨʦʪʦʢ ʦʜ 

ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʢʦʠ ˃ʝ ʧʨʦʜʦʣʞʘʪ ʜʘ ʥʘʚʣʝʛʫʚʘʘʪ ʚʦ ʩʠʩʪʝʤʦʪ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ ʦʧʩʣʫʞʝʥʘʪʘ ʦʙʣʘʩʪ ʚʦ ʜʦʞʜʣʠʚʠ ʧʝʨʠʦʜʠ. ʇʨʠʩʫʩʪʚʦʪʦ ʥʘ ʪʘʢʦʚ ʜʦ-

ʧʦʣʥʠʪʝʣʝʥ ʧʨʦʪʦʢ ʚʦ ʠʜʥʠʥʘ ˃ʝ ʟʘʚʠʩʠ ʦʜ ʥʘʧʨʝʜʦʢʦʪ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʟʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʦ ʦʜʜʝʣʫʚʘˁʝ ʤʝʺʫ ʩʦʙʨʘʥʠʦʪ ʧʨʦʪʦʢ ʦʜ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ 

ʜʨʝʥʘʞʥʠʦʪ ʧʨʦʪʦʢ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʧʦʩʪʦʝʯʢʠʦʪ ʢʘʥʘ-

ʣʠʟʘʮʠʦʥʝʥ ʩʠʩʪʝʤ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʚʦʜʘ. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʉʪʫʜʠʿʘʪʘ ʝ ʜʘ ʦʙʝʟʙʝʜʠ ʦʧʪʠʤʘʣʥʠ ʠ ʦʜʨʞʣʠʚʠ ʨʝʰʝʥʠʿʘ ʟʘ 

ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʠ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘʪʘ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ 

ʩʪʘʥ-ʜʘʨʜʠʪʝ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʦʪʩʪʨʘ-

ʥʫʚʘˁʝ ʥʘ ʪʠˁʘʪʘ, ʩʦ ʰʪʦ ʥʘ ʜʦʣʛʦʨʦʯʝʥ ʨʦʢ ˃ʝ ʩʝ ʫʥʘʧʨʝʜʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʨ.ɺʘʨʜʘʨ. 

ʀʩʪʦ ʪʘʢʘ ʩʝ ʦʯʝʢʫʚʘ  ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʝʝˁʝ  ʠ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ  

ʧʦʜʦʙʨʘ ʩʦʮʠʦ-ʝʢʦʥʦʤʩʢʘ ʢʣʠʤʘ, ʢʘʢʦ ʦʩʥʦʚʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʝʢʦʥʦʤʩʢʠʦʪ ʘʤ-

ʙʠʝʥʪ, ʧʨʝʢʫ ʦʪʚʘʨʘˁʝ ʥʘ ʥʦʚʠ ʨʘʙʦʪʥʠ ʤʝʩʪʘ ʟʘ ʣʦʢʘʣʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʠ ʧʦʜʦʙʨʠ ʫʩ-

ʣʦʚʠ ʟʘ ʚʣʝʟ ʥʘ ʩʪʨʘʥʩʢʠ ʠʥʚʝʩʪʠʮʠʠ ʚʦ ʟʝʤʿʘʪʘ.  
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1.4 ɼʨʫʛʠ ʨʘʟʚʦʿʥʠ ʧʨʦʝʢʪʠ ʚʦ ʧʨʦʝʢʪʥʦʪʦ  ʧʦʜʨʘʯʿʝ  

ʇʘʨʘʣʝʣʥʦ ʩʦ ʠʥʚʝʩʪʠʮʠʦʥʘʪʘ ʤʝʨʢʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʟʘ ʛʨʘʜ ʉʢʦʧʿʝ ʩʧʨʦʚʝʜʝʥ ʝ 

ʠ ʟʘʚʨʰʝʥ ʧʨʦʝʢʪʦʪ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʦ 

ɻʨʘʜ ʉʢʦʧʿʝ ʬʠʥʘʥʩʠʨʘʥ ʧʨʝʢʫ ʀʇɸ ï ʢʦʤʧʦʥʝʥʪʘ III ʈʝʛʠʦʥʘʣʝʥ ʨʘʟʚʦʿ. ʇʨʦʝʢʪʥʘʪʘ 

ʦʙʣʘʩʪ ʛʦ ʦʧʬʘ˃ʘ ʮʝʥʪʨʘʣʥʦʪʦ ʛʨʘʜʩʢʦ ʧʦʜʨʘʯʿʝ ʦʜ ʢʘʜʝ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʛʨʘʚʠʪʘʯʥʦ ʩʝ 

ʦʜʚʝʜʫʚʘʘʪ ʜʦ ʠʜʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ. ʇʨʝʜʚʠʜʝʥʘ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʣʝʚ ʠ ʜʝʩʝʥ 

ʢʦʣʝʢʪʦʨ ʥʘ ʨ.ɺʘʨʜʘʨ ʢʦʠ ˃ʝ ʿʘ ʦʜʚʝʜʫʚʘʘʪ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʚʦ ʩʪʘʥʠʮʘʪʘ. ʇʘʨʘʣʝʣʥʦ ʩʝ 

ʧʨʝʜʚʠʜʫʚʘ ʠ ʦʜʚʦʿʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘʪʘ ʦʜ ʢʦʤʫʥʘʣʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ, ʦʜʥʦʩʥʦ 

ʠʟʛʨʘʜʙʘ ʥʘ ʩʝʧʘʨʘʪʝʥ ʩʠʩʪʝʤ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʛʨʘʜ 

ʉʢʦʧʿʝ.. 

 
ʉʣʠʢʘ 1. ʎʝʣʦʩʝʥ ʧʨʠʢʘʟ ʥʘ ʣʝʚʠʦʪ ʠ ʜʝʩʝʥ ʢʦʣʝʢʪʦʨʩʢʠ ʩʠʩʪʝʤ ʥʘ ʈʝʢʘ ɺʘʨʜʘʨ  

 

1.5 ʇʨʦʮʝʜʫʨʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʆɺɾʉ ʉʪʫʜʠʿʘʪʘ  

ɺʦ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.53/05 81/05, 24/07, 159/08, 83/09, 

48/10, 124/10, 51/11, 123/12, 93/13, 187/13 ʠ 42/14), ʚʦ ʢʦʿ ʩʝ ʪʨʘʥʩʧʦʥʠʨʘʥʠ ʠ ʙʘʨʘ-

ˁʘʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʥʘ ɽʋ ʟʘ ʆɺɾʉ (85/337/ɽɽʂ), ʜʝʬʠʥʠʨʘʥʘ ʝ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʚʝʜʝʥʠʦʪ ɿʘʢʦʥ ʠ ʋʨʝʜʙʘʪʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʠ ʟʘ 

ʢʨʠʪʝʨʠʫʤʠʪʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʩʝ ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ 

ʧʦʩʪʘʧʢʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ 

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘñ ʙʨ.74/05,109/09 ʠ 164/12), ʩʝ ʦʧʨʝʜʝʣʫʚʘʘʪ ʧʨʦʝʢʪʠʪʝ ʟʘ ʢʦʠ 

ʪʨʝʙʘ ʜʘ ʩʝ ʩʧʨʦʚʝʜʝ ʧʦʩʪʘʧʢʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʂʦʥʢʨʝʪʥʘʪʘ ʧʨʦʝʢʪʥʘ ʘʢʪʠʚʥʦʩʪ-ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʛʨʘʜ ʉʢʦʧʿʝ, ʧʨʠʧʘʺʘ ʚʦ ʇʨʠʣʦʛ Iïʪʦʯʢʘ 11: Ăʇʨʝʯʠʩʪʠʪʝʣʥʠ ʩʪʘ-

ʥʠʮʠ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ 10.000 ʝ.ʞ,ʦʜʥʦʩʥʦ ʧʨʦʝʢʪʠ ʟʘ ʢʦʠ ʟʘʜʦʣ-
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ʞʠʪʝʣʥʦ ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ ʉʪʫʜʠʿʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝ-

ʜʠʥʘ. 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʆɺɾʉ ʩʪʫʜʠʿʘʪʘ ʝ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʤʦʞʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʦʜ  ʩʧʨʦʚʝ-

ʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʉʢʦʧʿʝ ʚʨʟ ʤʝʜʠʫʤʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝ-

ʜʠʥʘ ʠ ʩʦʦʜʚʝʪʥʦ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʚʦ ʪʝʢʦʪ ʥʘ ʛʨʘʜʙʘ, ʨʘʙʦʪʘ ʠ 

ʟʘʪʚʦʨʘˁʝ ʥʘ ʩʪʘʥʠʮʘʪʘ. 

ʅʘ ʩʣʝʜʥʠʦʪ ʜʠʿʘʛʨʘʤ ʝ ʥʘʢʨʘʪʢʦ ʧʨʠʢʘʞʘʥʘ ʆɺɾʉ ʧʨʦʮʝʜʫʨʘʪʘ. 
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2 ʇʈɸɺʅɸ ʀ ɸɼʄʀʅʀʉʊʈɸʊʀɺʅɸ ʈɸʄʂɸ  

ʆʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʜʨʞʘʚʘʪʘ ʛʠ ʧʦʩʪʘʚʫʚʘ ʩʦ 

ʋʩʪʘʚʦʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʢʘʢʦ ʥʘʿʚʠʩʦʢ ʧʨʘʚʝʥ ʜʦʢʫʤʝʥʪ ʚʦ ʟʝʤʿʘʪʘ. ʉʦ 

ʋʩʪʘʚʦʪ ʝ ʧʨʦʧʠʰʘʥʦ ʜʝʢʘ ʝʜʝʥ ʦʜ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʥʠʪʝ 

ʚʨʝʜʥʦʩʪʠ ʝ ʨʝʛʫʣʘʮʠʿʘ ʠ ʭʫʤʘʥʠʟʘʮʠʿʘ ʥʘ ʧʨʦʩʪʦʨʦʪ ʠ ʟʘʰʪʠʪʘʪʘ ʠ ʫʥʘʧʨʝʜʫʚʘˁʝʪʦ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʧʨʠʨʦʜʘʪʘ. ʀʩʪʦ ʪʘʢʘ, ʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʪʝ ʩʣʦʙʦʜʠ ʠ ʯʦʚʝʢʦʚʠ 

ʧʨʘʚʘ ʝ ʧʨʘʚʦʪʦ ʥʘ ʯʠʩʪʘ ʠ ʟʜʨʘʚʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, ʥʦ ʪʦʘ ʝ ʠʩʪʦ ʪʘʢʘ ʠ ʦʙʚʨʩʢʘ ʥʘ 

ʛʨʘʺʘʥʠʪʝ ʜʘ ʿʘ ʫʥʘʧʨʝʜʫʚʘʘʪ ʠ ʟʘʰʪʠʪʘʪ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʜʦʜʝʢʘ ʟʝʤʿʘʪʘ ʝ ʜʦʣʞʥʘ 

ʜʘ ʦʙʝʟʙʝʜʠ ʫʩʣʦʚʠ ʟʘ ʦʩʪʚʘʨʫʚʘˁʝ ʥʘ ʦʚʘ ʟʘʛʘʨʘʥʪʠʨʘʥʦ ʧʨʘʚʦ ʥʘ ʛʨʘʺʘʥʠʪʝ (ʏʣʝʥ 

43). 

ʂʣʫʯʥʦʪʦ ʥʘʮʠʦʥʘʣʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ɼʠʨʝʢʪʠʚʠʪʝ ʥʘ ɽʋ ʠ ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʩʪʘʥʜʘʨʜʠ 

ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʦʜ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʉʢʦʧʿʝ ʩʝ 

ʧʨʝʟʝʥʪʠʨʘʥʠ ʚʦ ʪʘʙʝʣʘ 1 ʢʦʿʘ ʝ ʜʘʜʝʥʦ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ.  

ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʆɺɾʉ ʉʪʫʜʠʿʘʪʘ ʝ ʠʟʨʘʙʦʪʝʥʘ ʩʦʛʣʘʩʥʦ ʧʨʝʧʦʨʘʢʠʪʝ ʥʘ ʥʘʮʠʦʥʘʣʥʦʪʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʠ ʫʧʘʪʩʚʦʪʦ ʟʘ ʠʟʨʘʙʦʪʘʢʘ ʥʘ ʆɺɾʉ ʥʘ ɽʋ (ʉʝʢʪʦʨʩʢʠ ʧʨʠʨʘʯʥʠʮʠ ʟʘ 

ʇʨʝʯʠʩʪʠʪʝʣʥʠ ʩʪʘʥʠʮʠ ʠ ʀʥʩʠʥʝʨʘʪʦʨʠ). ɺʦ ʦʚʘʘ ʉʪʫʜʠʿʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʘʿʥʠʝʪʦ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ 

ɻʨʘʜ ʉʢʦʧʿʝ, ʜʘʜʝʥ ʝ ʦʧʠʩ ʥʘ: 

Â ʃʝʛʠʩʣʘʪʠʚʘ  (ʥʘʮʠʦʥʘʣʥʘ ʠ ɽʚʨʦʧʩʢʘ) ʨʝʣʝʚʘʥʪʥʘ ʟʘ ʦʚʦʿ ʧʨʦʝʢʪ; 

Â ʇʨʝʜʚʠʜʝʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ; 

Â ɻʣʘʚʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ ʢʦʠ ʩʝ ʨʘʟʛʣʝʜʫʚʘʥʠ; 

Â ʇʦʩʪʦʿʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; 

Â ɿʥʘʯʠʪʝʣʥʠ ʚʣʠʿʘʥʠʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʦ-ʝʢʦʥʦʤʩʢʠ ʝʬʝʢʪʠ; 

Â  ʇʨʝʜʚʠʜʝʥʠ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ; 

Â  ʇʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʇʨʦʛʨʘʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ; 
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ʊʘʙʝʣʘ 1. ɿʘʢʦʥʩʢʘ ʨʘʤʢʘ 

ɸʩʧʝʢʪʠ ʥʘ ʞʠʚʦʪʥʘ 

ʩʨʝʜʠʥʘ/ʦʧʰʪʝʩʪʚʦ  

ʈʝʣʝʚʘʥʪʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ  

ʈʝʛʫʣʘʪʠʚʠ, ʋʨʝʜʙʠ, ʇʨʘʚʠʣʥʠʮʠ 

ʈʝʣʝʚʘʥʪʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʥʘ EU / ʅʘʿʜʦʙʨʠ 

ʧʨʘʢʪʠʢʠ / ʀʩʢʫʩʪʚʘ 

ʆʧʰʪʦ 

Â ʋʩʪʘʚ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ (ʉʣ. ʚʝʩʥʠʢ ʙʨ. 52/91, 01/92, 

31/98, 91/01, 84/03 ʠ 107/05); 

Â ɿʘʢʦʥ ʟʘ ʣʦʢʘʣʥʘ ʩʘʤʦʫʧʨʘʚʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.5/2002); 

Â ɿʘʢʦʥ ʟʘ ʛʨʘʜʝˁʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 130/2009, 124/10, 18/11, 36/11, 

54/11, 13/12 ʠ 144/12); 

Â ɿʘʢʦʥ ʟʘ ʦʧʰʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʨʘʙʦʪʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 38/2005); 

Â ɿʘʢʦʥ ʟʘ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 25/1998; 18/1999; 

02/2004). 

Â ɿʘʢʦʥ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ ʥʘ ʝʜʥʠʥʠʮʠʪʝ ʥʘ ʣʦʢʘʣʥʘʪʘ ʩʘʤʦʫʧʨʘʚʘ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 61/2004; 96/2004; 67/2007) 

Â ɿʘʢʦʥ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ (ʉʣ. ʚʝʩʥʠʢ ʙʨ. 33/1995, 20/1998, 

40/1999, 31/2003 ʠ 46/2005); 

Â ɿʘʢʦʥ ʟʘ ʰʫʤʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 64/2009, 24/2011 ʠ 53/2011); 

Â 1996/82/EC: ɼʠʨʝʢʪʠʚʘ ʥʘ ʩʦʚʝʪʦʪ ʟʘ 
ʩʧʨʝʯʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ haʚʘʨʠʠʪʝ ʩʦ 
ʧʨʠʩʫʩʪʚʦ ʥʘ ʦʧʘʩʥʠ ʩʫʧʩʪʘʥʮʠʠ-
SɽVESO II 

Â ɼʠʨʝʢʪʠʚʘ 2008/1/EC ï ʀʉʂɿ  

 

ʆɺɾʉ ʇʨʦʮʝʜʫʨʘ  

Â ɿʘʢʦʥ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.53/05,81/05, 
24/07, 159/08, 83/09, 48/10, 124/10, 51/11, 123/12, 93/13, 
187/13 ʠ 42/14); 

Â ʋʨʝʜʙʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʠ ʢʨʠʪʝʨʠʫʤʠʪʝ 
ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʩʝ ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ 
ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʆɺɾʉ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.74/05, 109/09 ʠ 
164/12); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʠʥʬʦʨʤʘʮʠʠʪʝ  ʪhʦ  ʪʨʝʙʘ ʜʘ ʛʠ ʩʦʜʨʞʠ  
ʠʟʚʝʩʪʫʚʘˁ ʝʪʦ ʟʘ ʥʘʤʝʨʘʪʘ ʟʘ ʠʟʚʝʜʫʚʘˁ ʝ ʥʘ ʧʨʦʝʢʪʦʪ ʠ 
ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʫʪʚʨʜʫʚʘˁ ʝ ʥʘ ʧʦʪʨʝʙʘʪʘ ʦʜ ʦʮʝʥʘ ʥʘ 
ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  
ʙʨ.33/06); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʙʘʨʘˁʘʪʘ ʰʪʦ ʪʨʝʙʘ ʜʘ ʛʠ 

ʠʩʧʦʣʥʫʚʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.33/06); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ, ʩʦʜʨʞʠʥʘʪʘ, ʧʦʩʪʘʧʢʘʪʘ ʠ ʥʘʯʠʥʦʪ ʟʘ 

ʠʟʨʘʙʦʪʢʘ ʥʘ ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʩʦʦʜʚʝʪʥʦʩʪʘ ʥʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʦʮʝʥʘ 

Â ʇʦʩʪʘʧʢʘʪʘ ʟʘ ʆɺɾʉ ʝ ʨʝʛʫʣʠʨʘʥʘ ʩʦ 

ɼʠʨʝʢʪʠʚʘ ʟʘ ʆɺɾʉ (85/337/EEC), ʢʦʿʘ  ʝ ʚʦ 

ʩʠʣʘ ʦʜ 1985 ʛʦʜʠʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʝ   

ʠʟʤʝʥʝʪʘ ʪʨʠ ʧʘʪʠ, ʚʦ 1997, 2003  ʠ  2009 

ʛʦʜʠʥʘ, ʘ ʚʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ ʝ ʪʨʘʥʩʧʦʥʠʨʘʥʘ ʚʦ ʇʦʛʣʘʚʿʝ XI 

ʦʜ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ 

ʩʦʦʜʚʝʪʥʠ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ. ɺʦ 2011 

ʜʦʥʝʩʝʥʘ ʝ ʜʠʨʝʢʪʠʚʘʪʘ 2011/92/EU, ʘ 

ʠʩʪʘʪʘ ʧʦʩʣʝʜʝʥ ʧʘʪ ʝ ʠʟʤʝʥʝʪʘ ʚʦ 2014 

ʛʦʜʠʥʘ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ 2014/52/EU. 

 EU ʫʧʘʪʩʪʚʘ ʟʘ  ʆɺɾʉ; 

Â ʀʩʢʫʩʪʚʘ ʠ ʧʨʝʧʦʨʘʢʠ ʥʘ ʜʨʫʛʠ ʟʝʤʿʠ ʟʘ 

ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʆɺɾʉ. 

Â JASPERS ʧʨʠʨʘʯʥʠʢ 
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ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʢʘʢʦ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ 

ʦʚʣʘʩʪʫʚʘˁʝ ʥʘ ʣʠʮʘʪʘ ʦʜ ʣʠʩʪʘʪʘ ʥa ʝʢʩʧʝʨʪʠ ʟʘ ʦʮʝʥʘ ʥʘ 

ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ  ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʢʦʠ ˃ʝ ʛʦ ʠʟʛʦʪʚʘʪ ʠʟʚʝʰʪʘʿʦʪ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ.33/06); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʜʨʞʠʥʘ ʥʘ ʦʙʿʘʚʘʪʘ ʥʘ ʠʟʚʝʩʪʫʚʘˁʝʪʦ ʟʘ 

ʥʘʤʝʨʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪ, ʥʘ ʨʝʰʝʥʠʝʪʦ ʟʘ  

ʧʦʪʨʝʙʘʪʘ ʦʜ ʦʮʝʥʘ  ʥʘ  ʚʣʠʿʘʥʠʝʪʦ ʥʘ  ʧʨʦʝʢʪʦʪ ʚʨʟ  ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ, ʥʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʥʘ ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʩʦʦʜʚʝʪʥʦʩʪʘ ʥʘ ʩʪʫʜʠʿʘʪʘ 

ʟʘ ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʥʘ  

ʨʝʰʝʥʠʝʪʦ ʩʦ ʢʦʝ ʩʝ ʜʘʚʘ ʩʦʛʣʘʩʥʦʩʪ ʠʣʠ ʩʝ ʦʜʙʠʚʘ 

ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ, ʢʘʢʦ ʠ ʥʘʯʠʥ ʥʘ ʢʦʥʩʫʣʪʠʨʘˁʝ ʥʘ 

ʿʘʚʥʦʩʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.33/06); 

ʇʨʠʩʪʘʧ ʜʦ 

ʠʥʬʦʨʤʘʮʠʠ ʚʦ ʦʜʥʦʩ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʠ ʫʯʝʩʪʚʦ ʥʘ ʿʘʚʥʦʩʪʘ 

ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ 

ʦʜʣʫʯʫʚʘˁʝ ʟʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

Â ɿʘʢʦʥ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ (ʧʦʛʣʘʚʿʝ ʢʦʝ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʆɺɾʉ ʚʦ 

ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʢʦʥʪʝʢʩʪ, ʜʠʬʫʟʠʿʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʝʩʪʚʦ ʥʘ 

ʿʘʚʥʦʩʪʘ ʠ ʧʨʠʩʪʘʧ ʜʦ ʧʨʘʚʜʘʪa (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʙʨ. 53/05, 

81/05, 24/07, 159/08, 83/09, 124/10, 51/11); 

Â ʂʦʥʚʝʥʮʠʿʘʪʘ ɽʩʧʦʦ ʨʘʪʠʬʠʢʫʚʘʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ. 44/99); 

Â ɸʨʭʫʩʢʘʪʘ ʂʦʥʚʝʥʮʠʿʘ, ʨʘʪʠʬʠʢʫʚʘʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 40/99) 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʧʨʠʩʪʘʧʦʪ ʜʦ ʠʥʬʦʨʤʘʮʠʠ ʟʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (2003/4/Eɿ); 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʫʯʝʩʪʚʦ ʥʘ ʿʘʚʥʦʩʪʘ ʚʦ ʚʨʩʢʘ 

ʩʦ ʠʟʛʦʪʚʫʚʘˁʝʪʦ ʥʘ ʦʜʨʝʜʝʥʠ ʧʣʘʥʦʚʠ ʠ 

ʧʨʦʛʨʘʤʠ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʠ ʜʦʧʦʣʥʫʚʘˁʝ ʚʦ ʦʜʥʦʩ ʥʘ 

ʫʯʝʩʪʚʦʪʦ ʥʘ ʿʘʚʥʦʩʪʘ ʠ ʥʘ ʜʠʨʝʢʪʠʚʠʪʝ ʥʘ 

ʉʦʚʝʪʦʪ ʟʘ ʧʨʠʩʪʘʧʦʪ ʜʦ ʧʨʘʚʜʘ 

85/337/ɽɽʉ ʠ 96/61/EC (2003/35/EU); 

Â 2001/42/Eɿ: ɼʠʨʝʢʪʠʚʘ ʥʘ ʩʦʚʝʪʦʪ ʦʜ 27. 

ʿʫʥʠ 2001 ʟʘ ʦʮʝʥʘ ʥʘ ʝʬʝʢʪʠʪʝ ʦʜ 

ʦʜʨʝʜʝʥʠ ʧʣʘʥʦʚʠ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʚʦ ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʢʦʥʪʝʢʩʪ (ɽʩʧʦ, 

ʬʝʚʨʫʘʨʠ 1991); 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʚʦ ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʢʦʥʪʝʢʩʪ (ɽʩʧʦ, 
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ʬʝʚʨʫʘʨʠ 1991); 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠ, 

ʫʯʝʩʪʚʦ ʿʘʚʥʦʩʪʘ ʚʦ ʦʜʣʫʯʫʚʘˁʝʪʦ ʠ 

ʧʨʠʩʪʘʧ ʜʦ ʧʨʘʚʜʘʪʘ ʟʘ ʧʨʝʜʤʝʪʠ ʦʜ 

ʦʙʣʘʩʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ɸʨʭʫʩʢʘ 

ʢʦʥʚʝʥʮʠʿʘ, ʿʫʥʠ 1998); 

ɺʦʜʠ 

Â ɿʘʢʦʥ ʟʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.87/08, 6/09, 161/09, 83/10, 51/11, 

44/12, 23/13, 163/13 ʠ 180/14); 

Â ɿʘʢʦʥ ʟʘ ʚʦʜʦʩʪʦʧʘʥʩʪʚʘ (ʉʣ. ʚʝʩʥʠʢ.ʙʨ 85/03, 95/05, 103/08, 

1/12,95/12); 

Â ɿʘʢʦʥ ʟʘ ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʚʦʜʘ ʟʘ ʧʠʝˁʝ ʠ ʦʜʚʝʜʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠ 

ʦʪʧʘʜʥʠ ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.68/04, 28/06, 103/08, 17/11, 18/11, 

54/11 163/13); 

Â ʋʨʝʜʙʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.18/99); 

Â ʋʨʝʜʙʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʦʪʝʮʠʪʝ, ʝʟʝʨʘʪʘ,  

ʘʢʫʤʫʣʘʮʠʠʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ  ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ ʙʨ.18/99 ʠ 71/99); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʦʜʛʦʪʚʫʚʘˁʝ  ʥʘ  

ʧʣʘʥʦʚʠʪʝ  ʟʘ  ʫʧʨʘʚʫʚʘˁʝ  ʩʦ ʨʝʯʥʠʪʝ ʩʣʠʚʦʚʠ (ʉʣ. ʚʝʩʥʠʢ  

ʙʨ.148/09); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠʪʝ ʩʣʠʚʦʚʠ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ.148/09); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ  ʫʩʣʦʚʠ ʟʘ ʩʦʙʠʨʘˁʝ, ʦʜʚʝʜʫʚʘˁʝ ʠ  

ʧʨʦʯʠʩʪʫʚʘˁʝ, ʥʘʯʠʥʦʪ ʠ ʫʩʣʦʚʠʪʝ ʟʘ ʧʨʝʢʪʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ 

ʝʢʧʣʦʘʪʘʮʠʿʘ ʥʘ ʩʠʩʪʝʤʠʪʝ ʠ ʩʪʘʥʠʮʠ ʟʘ ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ  

ʫʨʙʘʥʠʪʝ oʪʧʘʜʥʠ ʚʦʜʠ, ʢʘʢʦ ʠ ʪʝʭʥʠʯʢʠʪʝ ʩʪʘʥʜʘʨʜʠ, 

ʧʘʨʘʤʝʪʨʠʪʝ, ʩʪʘʥʜʘʨʜʠ ʥʘ ʝʤʠʩʠʿʘʪʘ ʠ ʥʦʨʤʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʟʘ 

ʧʨʝʜʪʨʝʪʤʘʥ, ʦʪʩʪʨʘʥʫʚʘˁʝ ʠ ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, 

ʠʤʘʿ˃ʠ ʛʦ ʚʦ ʧʨʝʜʚʠʜ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʠ ʤʝʪʦʜʦʪ ʟʘ 

ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʢʦʠʰʪʦ ʩʝ ʠʩʧʫʰʪʘʘʪ 

Â ʈʘʤʢʦʚʥʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ (2001/60/Eɿ), 

ʜʦʧʦʣʥʝʪʘ ʩʦ ʆʜʣʫʢʘ 2455/2001/ɽɿ ʠ 

ɼʠʨʝʢʪʠʚʘ 2008/32/ɽɿ, 2008/105/ɽɿ, 

2009/31/ɽɿ ʠ 2013/39/ɽɿ; 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ 

ʚʦʜʠ (91/271/EEɿ) ʢʘʢʦ ʜʦʧʣʥʝʥʠʝ ʥʘ 

ɼʠʨʝʢʪʠʚʘʪʘ 98/15/Eɿ ʠ ʈʝʛʫʣʘʪʠʚʘʪʘ (Eɿ) 

1882/2003 ʠ ɽɿ 1137/2008 ʠ ʆʜʣʫʢʘ 

93/481/ɽɽɿ; 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʥʠʪʨʘʪʠ (91/676/EEɿ) 

ʜʦʧʦʣʥʝʪʘ ʩʦ ʈʝʛʫʣʘʪʠʚʘʪʘ 1882/2003 ɽɿ ʠ 

1137/2008 ɽɿ; 

Â ɼʠʨʝʢʪʠʚʘ 2008/105/EC ʟʘ ʝʢʦʣʦʰʢʠʪʝ 

ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʚʘʣʠʪʝʪ ʚʦ ʜʦʤʝʥʦʪ ʥʘ 

ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʦʜʘ; 

Â ɼʠʨʝʢʪʠʚʘ(2006/118/ɽɿ) ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʦʜ ʟʘʛʘʜʫʚʘˁʝ;  

Â ɼʠʨʝʢʪʠʚʘ 2006/11/EC;   

Â ɼʠʨʝʢʪʠʚʘ 76/464/EEC ʟʘ ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ 

ʦʧʘʩʥʠ ʩʫʧʩʪʘʥʮʠʠ ʚʦ ʚʦʜʘʪʘ, ʢʘʢʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʦʨʠʝʥʪʠʨʘʥʦ ʢʦʥ ʢʦʥʪʨʦʣʘʪʘ 

ʥʘ ʝʤʠʩʠʠʪʝ; 

Â ɼʠʨʝʢʪʠʚʘ  80/68/EEC  ʟʘ  ʟʘʰʪʠʪʘ  ʥʘ  

ʧʦʜʟʝʤʥʠʪʝ  ʚʦʜʠ  ʦʜ  ʟʘʛʘʜʫʚʘˁʝ  

ʧʨʝʜʠʟʚʠʢʘʥʦ  ʦʜ ʦʜʨʝʜʝʥʠ ʦʧʘʩʥʠ 
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ʚʦ ʧʦʜʨʘʯʿa ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ 

(ʉʣ.ɺʝʩʥʠʢ ʙʨ 73/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ, ʥʘʯʠʥʦʪ ʠ ʤʘʢʩʠʤʘʣʥʦ   

ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʧʨʦʯʠʩʪʝʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʟʘ ʥʠʚʥʦ ʧʦʚʪʦʨʥʦ ʢʦʨʠʩʪʝˁʝ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ.73/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ, ʨʝʬʝʨʝʥʪʥʠʪʝ ʤʝʨʥʠ ʤʝʪʦʜʠ,  

ʥʘʯʠʥʦʪ ʠ ʧʘʨʘʤʝʪʨʠʪʝ  ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ,  

ʚʢʣʫʯʫʚʘʿ˃ʠ ʿʘ ʠ ʤʠʣʪʘ ʦʜ ʧʨʝʯʠʩʪʫʚʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ 

ʚʦʜʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.108/11) 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʦʧʘʩʥʠʪʝ ʠ ʰʪʝʪʥʠʪʝ ʤʘʪʝʨʠʠ ʠ ʩʫʧʩʪʘʥʮʠʠ ʠ 

ʥʠʚʥʠʪʝ ʝʤʠʩʠʦʥʠ ʩʪʘʥʜʘʨʜʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʠʩʧʫʰʪʘʪ ʚʦ 

ʢʘʥʘʣʠʟʘʮʠʿʘ ʠʣʠ ʚʦ ʩʠʩʪʝʤ ʟʘ ʦʜʚʦʜʥʫʚʘˁʝ, ʚʦ ʧʦʚʨʰʠʥʩʢʠ ʠʣʠ 

ʧʦʜʟʝʤʥʠ ʚʦʜʥʠ ʪʝʣʘ, ʢʘʢʦ ʠ ʚʦ ʢʨʘʿʙʨʝʞʥʠ ʟʝʤʿʠʰʪʘ ʠ ʚʦʜʥʠ 

ʞʠʚʝʘʣʠʰʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.108/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ ʥʘ ʧʨʝʥʦʩ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ 

ʤʦʥʠʪʦʨʠʥʛʦʪ ʥʘ ʠʩʧʫʰʪʝʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʢʘʢʦ ʠ ʬʦʨʤʘʪʘ ʠ 

ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʙʨʘʟʝʮʦʪ ʩʦ ʢʦʿ ʩʝ ʜʦʩʪʘʚʫʚʘʘʪ ʧʦʜʘʪʦʮʠʪʝ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ.108/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʙʘʨʘˁʝʪʦ ʟʘʨʘʜʠ 

ʥʝʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘ ʦʜʥʦʩʥʦ ʥʝʜʦʥʝʩʫʚʘˁʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ 

ʦʜʙʠʚʘˁʝ ʥʘ ʙʘʨʘˁʝʪʦ ʟʘ ʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘ ʟʘ ʠʩʧʫʰʪʘˁʝ 

(ʉʣ. ʚʝʩʥʠʢ ʙʨ. 129/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʟʦʥʠʪʝ  

ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ.131/11). 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ  ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʪʠˁʘ , 

ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʪʝʢhʠ ʤʝʪʘʣʠ ʚʦ 

ʧʦʯʚʘ , ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʘʮʠʠ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʚʦ ʪʠˁʘ 

ʩʦʛʣʘʩʥʦ ʥʝʿʟʠʥʘʪʘ ʥʘʤʝʥʘ ʠ ʤʘʢʩʠʤʘʣʥʠ ʛʦʜʠʰʥʠ ʢʦʣʠʯʠʥʠ ʥʘ 

ʪʝʰʢʠ ʤʝʪʘʣʠ  ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʚʥʝʩʘʪ ʚʦ ʧʦʯʚʘʪʘ (ʉʣ ʚʝʩʥʠʢ 

ʙʨ. 73/11). 

ʩʫʧʩʪʘʥʮʠʠ; 

Â ɼʠʨʝʢʪʠʚʘ 86/278/ɽɽʉ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʘ ʦʩʦʙʝʥʦ ʧʦʯʚʘʪʘ ʦʜ 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʠʣ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ; 

Â  (ɼʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʘ ʟʘ ʧʠʝˁʝ) (98/83/Eɿ) , 

ʢʘʢʦ ʘʤʘʥʜʤʘʥ ʥʘ ʈʝʛʫʣʘʪʠʚʘʪʘ (EC) 

1882/2003 ʠ 1882/2003 ɽɿ ʠ ʆʜʣʫʢʘ 

95/337/ɽɿ. 

 

 

ʋʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜ 

Â ɿʘʢʦʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ (ʉʣ. ʚʝʩʥʠʢ ʙʨ.68/04, 

71/04,107/07, 102/08, 134/08, 124/10, 51/11, 123/12, 147/13,163/13 

Â ʈʘʤʢʦʚʥʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ʦʪʧʘʜ (2006/12/EC); 

Â ɼʠʨʝʢʪʠʚʘ  (91/689/EEC);ʦʧʘʩʝʥ ʦʪʧʘʜ 

Â ɼʠʨʝʢʪʠʚʘ  (75/439/EEC);ʦʪʧʘʜʥʠ ʤʘʩʣʘ 
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ʠ 27/14); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ɹʘʟʝʣʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʧʨʝʢʫʛʨʘʥʠʯʥʠʪʝ ʜʚʠʞʝˁʘ ʥʘ ʦʧʘʩʝʥ ʦʪʧʘʜ ʠ ʥʝʛʦʚʦ 

ʦʪʩʪʨʘʥʫʚʘˁʝ (ʉʣ. ʚʝʩʥʠʢ ʙʨ.48/97); 

Â ɿʘʢʦʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʠ ʝʣʝʢʪʨʦʥʩʢʘ ʦʧʨʝʤʘ  ʠ  

ʦʪʧʘʜ ʦʜ ʝʣʝʢʪʨʠʯʥʘ ʠ ʝʣʝʢʪʨʦʥʩʢʘ ʦʧʨʝʤʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.6/12 

ʠ 163/13); 

Â ɿʘʢʦʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʙʘʪʝʨʠʠ ʠ ʘʢʫʤʫʣʘʪʦʨʠ ʠ ʦʪʧʘʜʥʠ 

ʙʘʪʝʨʠʠ ʠ ʘʢʫʤʫʣʘʪʦʨʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.140/10, 47/11, 148/11, 

39/12 ʠ 163/13); 

Â ɿʘʢʦʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʦʜ ʧʘʢʫʚʘˁʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

161/09); 

Â ʃʠʩʪʘ ʥʘ ʚʠʜʦʚʠ ʦʪʧʘʜ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 100/05); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʩʪʘʧʢʠʪʝ ʠ ʥʘʯʠʥʦʪ ʥʘ ʩʦʙʠʨʘˁʝ, 

ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ, ʧʨʝʨʘʙʦʪʢʘ, ʩʢʣʘʜʠʨʘˁʝ, ʪʨʝʪʤʘʥ ʠ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʤʘʩʣʘ, ʥʘʯʠʥʦʪ ʥʘ ʚʦʜʝˁʝ 

ʝʚʠʜʝʥʮʠʿʘ ʠ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

156/07 ʠ 109/14); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ  ʥʘ ʝʤʠʩʠʠ ʧʨʠ ʛʦʨʝˁʝ ʠ 

ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜ ʠ ʫʩʣʦʚʠ ʟʘ ʨʘʙʦʪʘ ʥʘ ʠʥʩʪʘʣʘʮʠʠʪʝ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ. 123/09); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʙʨʘʟʝʮʦʪ ʥʘ ʙʘʨʘˁʝʪʦ 

ʠ ʥʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʠʣʪʘ ʢʘʢʦ ʠ ʥʘʯʠʥʦʪ ʥʘ 

ʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʠʣʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  

60/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʦʧʰʪʠʪʝ ʧʨʘʚʠʣʘ ʟʘ ʧʦʩʪʘʧʫʚʘˁʝ ʩʦ ʢʦʤʫʥʘʣʥʠʦʪ ʠ 

ʩʦ ʜʨʫʛʠʪʝ ʚʠʜʦʚʠ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  147/07); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʙʘʨʘˁʝʪʦ ʟʘʨʘʜʠ 

ʥʝʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘ ʦʜʥʦʩʥʦ ʥʝʜʦʥʝʩʫʚʘˁʝ ʥʘ ʨʝʰʝʥʠʝ ʟʘ 

Â ʆʜʣʫʢʘ 2000/532/EC ʟʘ ʣʠʩʪʘ ʥʘ ʦʪʧʘʜʠ; 

Â ɼʠʨʝʢʪʠʚʘ  86/278/EEC ʟʘ ʟʘʰʪʠʪʘ ʥʘ  

ʦʢʦʣʠʥʘʪʘ,ʦʩʦʙʝʥʦ ʧʦʯʚʘʪʘ ʧʨʠ ʢʦʨʠʩʪʝˁʝ 

ʥʘ ʪʠˁʘ ʚʦ ʟʝʤʿʦʜʝʣʠʝʪʦ.  
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ʦʜʙʠʚʘˁʝ ʥʘ ʙʘʨʘˁʝʪʦ ʟʘ ʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʟʘ 

ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ ʥʘ ʢʦʤʫʥʘʣʥʠʦʪ ʠ ʥʘ ʜʨʫʛʠʪʝ ʚʠʜʦʚʠ ʥʘ 

ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 146/11); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ 

ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʧʘʩʝʥ ʦʪʧʘʜ (ʉʣ.ʚʝʩʥʠʢ ʙʨ.118/10); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʘʧʣʠʢʘʮʠʿʘʪʘ ʟʘ ʜʦʟʚʦʣʘ 

ʟʘ ʧʨʦʮʝʩʠʨʘˁʝ,ʪʨʝʪʤʘʥ ʠ/ʠʣʠ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʪʧʘʜ,ʬʦʨʤʘʪʘ ʠ 

ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʜʦʟʚʦʣʘʪʘ ʠ ʤʠʥʠʤʘʣʥʠ ʪʝʭʥʠʯʢʠ ʙʘʨʘˁʘ ʟʘ 

ʧʨʦʮʝʩʠʨʘˁʝ, ʪʨʝʪʤʘʥ ʠ/ʠʣʠ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʪʧʘʜ, (ʉʣ.ʚʝʩʥʠʢ 

ʙʨ. 23/07, 76/07, 122/08, 126/12 and 9/13); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʜʦʧʦʣʥʫʚʘˁʝ ʥʘ ʧʨʘʚʠʣʥʠʢʦʪ ʟʘ ʬʦʨʤʘʪʘ ʠ  

ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʜʦʟʚʦʣʘʪʘ, ʙʘʨʘˁʝʪʦ ʠ ʨʝʛʠʩʪʘʨʦʪ  ʟʘ  ʠʟʜʘʜʝʥʠ  

ʜʦʟʚʦʣʠ ʟʘ ʪʨʛʦʚʠʿʘ  ʩʦ  ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ, ʥʘʯʠʥʦʪ  ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ 

ʠʟʜʘʚʘˁʝ ʥʘ ʜʦʟʚʦʣʘ, ʥʘʯʠʥʦʪ ʥʘ ʚʦʜʝˁʝ ʥʘ ʝʚʠʜʝʥʮʠʿʘʪʘ ʢʘʢʦ ʠ 

ʫʩʣʦʚʠʪʝ ʟʘ ʥʘʯʠʥʦʪ ʟʘ ʚʨʰʝˁʝ ʥʘ ʜʝʿʥʦʩʪʘ ʪʨʛʦʚʠʿʘ ʩʦ ʥʝʦʧʘʩʝʥ 

ʦʪʧʘʜ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 55/12); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʥʘʯʠʥʦʪ ʠ ʫʩʣʦʚʠʪʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ   

ʠʥʪʝʛʨʠʨʘʥʘʪʘ ʤʨʝʞʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʦʪʧʘʜʦʪ  (ʉʣ. ʚʝʩʥʠʢ  

ʙʨ.  7/06); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʙʘʨʘˁʝʪʦ, ʬʦʨʤʘʪʘ ʠ 

ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʟʘ ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ ʥʘ 

ʢʦʤʫʥʘʣʝʥ ʠ ʜʨʫʛʠʪʝ ʚʠʜʦʚʠ ʥʘ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ, ʢʘʢʦ ʠ 

ʤʠʥʠʤʘʣʥʠʪʝ ʪʝʭʥʠʯʢʠ ʫʩʣʦʚʠ ʟʘ ʚʨʰʝˁʝ ʥʘ ʜʝʿʥʦʩʪʘ ʩʦʙʠʨʘˁʝ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ ʥʘ ʢʦʤʫʥʘʣʝʥ ʠ ʜʨʫʛʠ ʚʠʜʦʚʠ ʥʘ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ..8/06 ʠ 133/07); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠ ʩʦʩʪʦʿʢʠ ʚʦ 

ʦʪʧʘʜʦʪ ʰʪʦ ʩʤʝʝ ʜʘ ʩʝ ʜʝʧʦʥʠʨʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  108/09 ʠ 

142/09). 

 

ʂʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ 

Â ɿʘʢʦʥ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  

67/04 ʩʦ ʘʤʘʥʜʤʘʥʠ ʙʨ. 92/07, 35/10 ʠ 47/11); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʈʘʤʢʦʚʥʘʪʘ ʂʦʥʚʝʥʮʠʿʘ ʥʘ 

 

Â ʈʘʤʢʦʚʥʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ 

ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ (2008/50/EU); 
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ʆʙʝʜʠʥʝʪʠʪʝ ʅʘʮʠʠ ʟʘ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

61/97); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʦʜ ʂʿʦʪʦ ʢʦʥ ʈʘʤʢʦʚʥʘʪʘ 

ʂʦʥʚʝʥʮʠʿʘ ʥʘ ʆʙʝʜʠʥʝʪʠʪʝʅʘʮʠʠ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ. 49/04); 

Â ʋʨʝʜʙʘ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʘ ʠ ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ 

ʩʫʧʩʪʘʥʮʠʠ ʚʦ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʠ ʧʨʘʛʦʚʠ ʥʘ ʘʣʘʨʤʠʨʘˁʝ, 

ʨʦʢʦʚʠ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ, ʤʘʨʛʠʥʠ ʥʘ 

ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʮʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʠ 

ʜʦʣʛʦʨʦʯʥʠ ʮʝʣʠ  (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  50/05 ʠ 4/13); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ-ʧʣʘʬʦʥʠʪʝ ʥʘ  

ʝʤʠʩʠʠʪʝ  ʥʘ  ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠʠ ʩʦ ʮʝʣ ʫʪʚʨʜʫʚʘˁʝ ʥʘ 

ʧʨʦʝʢʮʠʠ ʟʘ ʦʜʨʝʜʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 

ʩʫʧʩʪʘʥʮʠʠ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  2/10, 156/11 ʠ 

111/14); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ, ʥʘʯʠʥʠʪʝ, ʧʦʩʪʘʧʢʠʪʝ, ʤʝʪʦʜʠʪʝ ʠ 

ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʝʨʝˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʠʟʚʦʨʠ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ. 11/12); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʜʦʟʚʦʣʝʥʠʪʝ ʥʠʚʦʘ ʥʘ 

ʝʤʠʩʠʠ ʠ ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠʠ ʚʦ ʦʪʧʘʜʥʠʪʝ ʛʘʩʦʚʠ 

ʠ ʧʘʨʝʠ ʢʦʠ ʛʠ ʝʤʠʪʠʨʘʘʪ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʠʟʚʦʨʠ ʚʦ ʚʦʟʜʫʭʦʪ (ʉʣ. 

ʚʝʩʥʠʢ  ʙʨ. 141/10) 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ ʠ  ʫʪʚʨʜʫʚʘˁʝ 

ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʤʠʩʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠʠ ʚʦ 

ʘʪʤʦʩʬʝʨʘʪʘ ʚʦ ʪʦʥʠ ʛʦʜʠʰʥʦ ʟʘ ʩʠʪʝ ʚʠʜʦʚʠ ʜʝʿʥʦʩʪʠ, ʢʘʢʦ ʠ 

ʜʨʫʛʠ ʧʦʜʘʪʦʮʠ ʟʘ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʚʦʟʜʫʭʦʪ ʥʘ ʝʚʨʦʧʘ (ɽʄɽʇ) (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 142/07); 

Â ʃʠʩʪʘ  ʥʘ  ʟʦʥʠ  ʠ  ʘʛʣʦʤʝʨʘʮʠʠ ʟʘ  ʢʚʘʣʠʪʝʪ  ʥʘ  ʘʤʙʠʝʥʪʥʠʦʪ 

ʚʦʟʜʫʭ  (ʉʣ.  ʚʝʩʥʠʢ  ʙʨ. 23/09); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ-ʧʣʘʬʦʥʠʪʝ ʥʘ  

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʙʝʥʟʝʥ 

ʠ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ ʚʦ ʚʦʟʜʫʭʦʪ 

(2000/69/EU); 

Â ɼʠʨʝʢʪʠʚʘ 2002/3/EC ʟʘ ʦʟʦʥ ʚʦ 

ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ; 

Â ɼʠʨʝʢʪʠʚʘ 1999/30/EC ʟʘ ʛʨʘʥʠʯʥʠ 

ʚʨʝʜʥʦʩʪʠ ʟʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ, ʘʟʦʪ ʜʠʦʢʩʠʜ 

ʠ ʘʟʦʪʥʠ ʦʢʩʠʜʠ, ʩʫʩʧʝʥʜʠʨʘʥʠ ʤʘʪʝʨʠʠ ʠ 

ʦʣʦʚʦ ʚʦ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ    

Â ɼʠʨʝʢʪʠʚʘ 2004/107/EC ʢʦʿʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ 

ʘʨʩʝʥ, ʢʘʜʤʠʫʤ, ʞʠʚʘ, ʥʠʢʝʣ ʠ ʧʦʣʠʮʠʢʣʠʯʥʠ 

ʘʨʦʤʘʪʠʯʥʠ ʿʘʛʣʝʚʦʜʦʨʦʜʠ ʚʦ ʚʦʟʜʫʭʦʪ.     
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ʝʤʠʩʠʠʪʝ ʥʘ  ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠʠ ʩʦ ʮʝʣ ʫʪʚʨʜʫʚʘˁʝ ʥʘ 

ʧʨʦʝʢʮʠʠ ʟʘ ʦʜʨʝʜʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 

ʩʫʧʩʪʘʥʮʠʠ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 2/10); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʪʝʯʥʠʪʝ ʛʦʨʠʚʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

88/07, 91/07,97/07, 105/07, 15/08, 78/08, 156/08 ʠ 81/09); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʨʝʥʦʩʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʠ 

ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʩʦʩʪʦʿʙʠʪʝ  ʚʦ  ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ  ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 138/09); 

Â ʇʨʠ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʦʪ, ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʘʪ ʧʨʝʜʚʠʜ ʠ 

ʥʘʦʜʠʪʝ ʦʜ ʅʘʮʠʦʥʘʣʥʠʦʪ ʧʣʘʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ 

ʚʦʟʜʫʭ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘ ʧʝʨʠʦʜʦʪ 2013-2018 ʛʦʜʠʥʘ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 170/12). 

ɹʫʢʘ ʠ ʚʠʙʨʘʮʠʠ 

Â ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  

ʙʨ. 79/07, 124/10, 47/11 ʠ 163/13); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʨʠʤʝʥʘʪʘ ʥʘ ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ ʙʫʯʘʚʘ, 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʙʫʯʘʚʘ, ʥʘʯʠʥʦʪ ʥʘ  ʤʝʨʝˁʝ ʥʘ  

ʙʫʯʘʚʘ ʠ  ʤʝʪʦʜʠʪʝ ʟʘ  ʦʮʝʥʫʚʘˁʝ ʩʦ  ʠʥʜʠʢʘʪʦʨʠʪʝ ʟʘ  ʙʫʯʘʚʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 107/08); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 147/08) 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ ʚʦ ʧʦʛʣʝʜ ʥʘ ʧʦʪʨʝʙʥʘʪʘ ʦʧʨʝʤʘ 

ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʿʘ ʧʦʩʝʜʫʚʘʘʪ ʦʚʣʘʩʪʝʥʠ ʥʘʫʯʥʠ ʩʪʨʫʯʥʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʢʦ ʠ ʜʨʫʛʠ ʧʨʘʚʥʠ ʠ ʬʠʟʠʯʢʠ ʣʠʮʘ, ʟʘ 

ʚʨʰʝˁʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʪʨʫʯʥʠ ʨʘʙʦʪʠ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʙʫʯʘʚʘ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  152/08); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʚʠʜʦʚʠ ʥʘ ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ 

ʢʘʢʦ ʠ ʫʩʣʦʚʠ ʢʦʠ ʪʨʝʙʘ ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ʧʦʩʪʨʦʿʢʠʪʝ, ʦʧʨʝʤʘʪʘ, 

ʠʥʩʪʘʣʘʮʠʠʪʝ ʠ ʫʨʝʜʠʪʝ ʢʦʠ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ 

ʚʦ ʧʦʛʣʝʜ ʥʘ ʝʤʠʪʠʨʘʥʘʪʘ ʙʫʯʘʚʘ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ 

ʙʫʯʘʚʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  142/13); 

 

Â ɼʠʨʝʢʪʠʚʘ 2002/49/EC ʟʘ ʦʮʝʥʢʘ ʠ 

ʫʧʨʘʚʫʚʘˁʝ ʥʘ ʙʫʯʘʚʘʪʘ; 

Â ɼʠʨʝʢʪʠʚʘ 2000/14/EC ʟʘ ʝʤʠʩʠʠ ʥʘ ʙʫʯʘʚʘ 

ʦʜ  ʥʘʜʚʦʨʝʰʥʘ ʦʧʨʝʤʘ. 
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Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ.120/08); 

Â ʆʜʣʫʢʘ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʚʦ ʢʦʠ ʩʣʫʯʘʠ ʠ ʧʦʜ ʢʦʠ ʫʩʣʦʚʠ ʩʝ ʩʤʝʪʘ 

ʜʝʢʘ ʝ ʥʘʨʫʰʝʥ ʤʠʨʦʪ ʥʘ ʛʨʘʺʘʥʠʪʝ ʦʜ ʰʪʝʪʥʘ ʙʫʯʘʚʘ (ʉʣ. 

ʚʝʩʥʠʢ ʙʨ. 1/09). 

ɿʘʰʪʠʪʝʥʠ ʧʨʠʨʦʜʥʠ 

ʦʙʣʘʩʪʠ ʠ 

ʙʠʦʜʠʚʝʨʟʠʪʝʪ 

Â ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 67/06, 14/06, 

84/07, 35/10, 47/11, 148/11, 59/12, 13/13, 163/13, 27/14 ʠ 41/14); 

Â ʇʨʘʚʥʠ ʘʢʪʠ ʟʘ ʧʨʦʛʣʘʩʫʚʘˁʝ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ; 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ɹʦʥʩʢʘʪʘ ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ 

ʥʘ ʤʠʛʨʘʪʦʨʥʠʪʝ ʚʠʜʦʚʠ ʜʠʚʠ ʞʠʚʦʪʥʠ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

38/99); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʜʠʚʠʦʪ ʩʚʝʪ ʠ ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ ʚʦ ɽʚʨʦʧʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 

49/97); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʤʝʺʫʥʘʨʦʜʥʘ ʪʨʛʦʚʠʿʘ 

ʩʦ ʟʘʛʨʦʟʝʥʠ ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʠ-CITES 

ʂʦʥʚʝʥʮʠʿʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  82/99); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʃʦʥʜʦʥʩʢʠ ʜʦʛʦʚʦʨ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʣʠʣʿʘʮʠʪʝ ʚʦ ɽʚʨʦʧʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 38/99); 

Â ʋʨʝʜʙʘ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʥʠʪʝ 

ʞʠʚʝʘʣʠʰʪʘ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʥʠʪʝ 

ʧʪʠʮʠ (ʈɸʄʉɸʈ) (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  9/77). 

Â ɼʠʨʝʢʪʠʚʘ 92/43/ɽɽɿ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ 

ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ ʥʘ ʜʠʚʘʪʘ ʬʘʫʥʘ ʠ 

ʬʣʦʨʘ; 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʜʠʚʠ ʧʪʠʮʠ 

2009/147/EC; 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʙʠʦʣʦʰʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪ (ʈʠʦ 

ʜʝ ɾʘʥʝʠʨʦ), 1992 ʛʦʜʠʥʘ; 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʤʠʛʨʘʪʦʨʥʠ 

ʚʠʜʦʚʠ ʥʘ ʜʠʚʠ ʞʠʚʦʪʥʠ (ɹʦʥ), 1979 ʛʦʜʠʥʘ; 

Â ʂʦʥʚʝʥʮʠʿʘ  ʟʘ  ʤʦʯʫʨʠʰʪʘ  ʦʜ  ʤʝʺʫʥʘʨʦʜʥʦ  

ʟʥʘʯʝˁʝ,  ʦʩʦʙʝʥʦ  ʢʘʢʦ  ʚʦʜʥʠ  ʞʠʚʝʘʣʠʰʪʘ 

(ʈʘʤʩʘʨ), 1971 ʛʦʜʠʥʘ; 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʜʠʚʠʦʪ 

ʨʘʩʪʠʪʝʣʝʥ ʠ ʞʠʚʦʪʠʥʩʢʠ ʩʚʝʪ ʚʦ ɽʚʨʦʧʘ ʠ 

ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ (ɹʝʨʥ), 1972 

ʛʦʜʠʥʘ; 

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʤʝʺʫʥʘʨʦʜʥʘ ʪʨʛʦʚʠʿʘ ʩʦ 

ʟʘʛʨʦʟʝʥʠ ʚʠʜʦʚʠ ʥʘ ʜʠʚʘ ʬʘʫʥʘ ʠ ʬʣʦʨʘ 

(ɺʘʰʠʥʛʪʦʥ - CITES ʂʦʥʚʝʥʮʠʿʘ), 1973 

ʛʦʜʠʥʘ; 

Â ɼʦʛʦʚʦʨ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʣʠʣʿʘʮʠʪʝ ʚʦ ɽʚʨʦʧʘ 

(ʃʦʥʜʦʥ), 1991 ʛʦʜʠʥʘ. 

ɿʘʰʪʠʪʘ ʥʘ ʧʦʯʚʘ  
ɿʘʰʪʠʪʘʪʘ ʥʘ ʧʦʯʚʘʪʘ ʚʦ ʈ.ʄ. ʝ ʨʝʛʫʣʠʨʘʥʘ ʩʦ ʧʨʠʤʝʥʘʪʘ ʥʘ ʟʘʢʦʥʠʪʝ ʠ ʧʦʜʟʘʢʦʥʩʢʠʪʝ ʘʢʪʠ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ: 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʚʦʜʠʪʝ, ʧʨʠʨʦʜʘʪʘ, ʰʫʤʠʪʝ , ʦʪʧʘʜʦʪ ʠ ʛʨʘʜʝˁʝʪʦ. 

ɿʘʰʪʠʪʘ ʥʘ ʢʫʣʪʫʨʥʦ 

ʥʘʩʣʝʜʩʪʚʦ 

Â ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.20/04, 

71/04, 115/07, 18/11, 148/11, 23/13, 137/13, 164/13, 38/14 ʠ 34/14); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʈʘʤʢʦʚʥʘʪʘ ʂʦʥʚʝʥʮʠʿʘ ʥʘ ʉʦʚʝʪʦʪ ʥʘ 

ɽʚʨʦʧʘ ʟʘ ʟʥʘʯʝˁʝʪʦ ʥʘ ʢʫʣʪʫʨʥʦʪʦ  ʥʘʩʣʝʜʩʪʚʦ  ʚʦ  ʦʧʰʪʝʩʪʚʦʪʦ  

Â ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʩʚʝʪʩʢʦʪʦ 

ʢʫʣʪʫʨʥʦ ʠ ʧʨʠʨʦʜʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʋʅɽʉʂʆ, 

1972 ʛʦʜʠʥʘ. 
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2.1 ʅʘʦʜʠ ʦʜ ʘʥʘʣʠʟʘʪʘ ʥʘ ʥʝʜʦʩʪʘʪʦʮʠʪʝ - ɸʞʫʨʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʧʨʘʚʥʠʪʝ ʠ ʧʦʣʠʪʠʯʢʠʪʝ 

ʙʘʨʘˁʘ 

ʇʨʝʛʣʝʜ ʥʘ ʧʨʠʤʝʥʣʠʚʠʪʝ ʥʘʮʠʦʥʘʣʥʠ ʙʘʨʘˁʘ 

ʉʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʇʨʦʝʢʪʦʪ ʙʘʨʘ ʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʦʜʨʝʜʙʠʪʝ ʥʘ ʨʝʣʝʚʘʥʪʥʦʪʦ ʣʦʢʘʣʥʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʟʘ ʧʨʘʰʘˁʘʪʘ 

ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ, ʢʘʢʦ ʰʪʦ ʝ ʝʣʘʙʦʨʠʨʘʥʦ ʚʦ ʪʘʙʝʣʘʪʘ ʧʦʜʦʣʫ. 

ʊʘʙʝʣʘ 2. ʇʨʝʛʣʝʜ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ ʢʦʠ ʩʝ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʇʨʦʝʢʪʦʪ 

ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʇʨʦʩʪʦʨʥʦ ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘʧʨʦʩʪʦʨʥʦʪʦ ʧʣʘʥʠʨʘˁʝ ʝ ʨʝʛʫʣʠʨʘʥʦ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʧʨʦʩʪʦʨʥʦ ʠ ʫʨʙʘʥʠʩʪʠʯʢʦ 

(ʉʣ. ʚʝʩʥʠʢ  ʙʨ.. 25/11); 

Â ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʥʝʤʘʪʝʨʠʿʘʣʥʦʪʦ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 59/06). 

ɿʜʨʘʚʿʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪ ʧʨʠ 

ʨʘʙʦʪʘ 

Â ɿʘʢʦʥ ʟʘ ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 43/12, 145/12, 

87/13, 164/13, 39/14, 43/14 ʠ 132/14); 

Â ɿʘʢʦʥ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ..92/07, 

136/11, 23/13, 25/13, 137/13, 164/13 ʠ 158/14); 

Â ʋʨʝʜʙʘ ʟʘ ʚʠʜʦʪ, ʥʘʯʠʥʦʪ, ʦʙʝʤʦʪ ʠ ʮʝʥʦʚʥʠʢʦʪ ʥʘ ʟʜʨʘʚʩʪʚʝʥʠʪʝ 

ʧʨʝʛʣʝʜʠ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  60/13 ʠ 168/14); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʥʘ 

ʚʨʘʙʦʪʝʥʠʪʝ ʚʦ ʨʘʙʦʪʥʠʦʪ ʧʨʦʩʪʦʨ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  154/08); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ  ʣʠʯʥʘʪʘ  ʟʘʰʪʠʪʥʘ  ʦʧʨʝʤʘ  ʢʦʿʘ  ʚʨʘʙʦʪʝʥʠʪʝ ʿʘ  

ʫʧʦʪʨʝʙʫʚʘʘʪ ʧʨʠ  ʨʘʙʦʪʘʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  116/07); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʦʧʨʝʤʘ ʟʘ 

ʨʘʙʦʪʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ. 116/07); 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ 

ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʟʠʢ ʦʜ ʙʫʯʘʚʘ (ʉʣ. ʚʝʩʥʠʢ  ʙʨ.  21/08). 

Â ʈʘʤʢʦʚʥʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ 

ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ (89/391/ɽU); 

Â ɼʠʨʝʢʪʠʚʘ  89/654/EEC  ʟʘ  ʤʠʥʠʤʘʣʥʠʪʝ 

ʙʘʨʘˁʘ  ʟʘ  ʙʝʟʙʝʜʥʦʩʪ  ʠ  ʟʜʨʘʚʿʝ  ʧʨʠ  

ʨʘʙʦʪʘ  ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ; 

Â ɼʠʨʝʢʪʠʚʘ 2009/104/ɽU ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʨʘʙʦʪʥʘ ʦʧʨʝʤʘ; 

Â ɼʠʨʝʢʪʠʚʘ 89/656/ɽU ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʣʠʯʥʘ 

ʟʘʰʪʠʪʥʘ ʦʧʨʝʤʘ; 

Â ɼʠʨʝʢʪʠʚʘ ʟʘ ʦʩʥʦʚʥʠʪʝ ʙʘʨʘˁʘ ʢʦʠ ʪʨʝʙʘ 

ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘ ʨʘʙʦʪʥʠʦʪ ʧʨʦʩʪʦʨ. 

(89/654/ɽU). 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʧʣʘʥʠʨʘˁʝ ʧʣʘʥʠʨʘˁʝ1. ʊʦʿ ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʥʘʿʧʨʚʦ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʫʩʚʦʠ ɻʝʥʝʨʘʣʝʥ ʫʨʙʘʥʠʩʪʠʯʢʠ ʧʣʘʥ (ɻʋʇ) ʟʘ ʛʨʘʜʦʚʠʪʝ, 

ʧʦ ʰʪʦ ʩʣʝʜʠ ʫʩʚʦʿʫʚʘˁʝ ʥʘ ɼʝʪʘʣʥʠʪʝ ʫʨʙʘʥʠʩʪʠʯʢʠ ʧʣʘʥʦʚʠ (ɼʋʇ) ʦʜ ʩʪʨʘʥʘ ʥʘ ʦʧʰʪʠʥʠʪʝ. 

 

ɿʘʙʝʣʝʰʢʘ: ɼʦʥʝʩʝʥ ʝ ɻʋʇ ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ. ɼʚʘʪʘ ɼʋʇ-ʘ ʟʘ ʦʙʣʘʩʪʘ ʥʘ ʇʉʆɺ (ʪ.ʝ. ʟʘ ʫʨʙʘʥʠʪʝ ʢʚʘʨʪʦʚʠ ʅɽ 11 ʠ 

ʅɽ 12 ʚʦ ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ) ʜʦʧʨʚʘ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʦʜʛʦʪʚʝʥʠ ʠ ʫʩʚʦʝʥʠ ʦʜ ʉʦʚʝʪʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ.  

 

ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ɼʋʇ ʛʠ ʩʣʝʜʠ ʦʚʠʝ ʯʝʢʦʨʠ: 

Â ʀʟʚʝʜʫʚʘʯʦʪ ʥʘ ɼʋʇ-ʦʪ (ʪ.ʝ. ʆʧʰʪʠʥʘʪʘ) ʤʦʨʘ ʜʘ ʧʦʙʘʨʘ ʦʜ ʄɾʉʇʇ ʜʘ ʛʠ ʜʝʬʠʥʠʨʘ ʫʩʣʦʚʠʪʝ ʠ 
ʫʧʘʪʩʪʚʘʪʘ ʟʘ ʫʨʙʘʥʠʩʪʠʯʢʦ ʧʣʘʥʠʨʘˁʝ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʧʦʚʠʩʦʢʦ 
ʥʠʚʦ, ʧʦ ʰʪʦ ʩʝ ʧʦʜʛʦʪʚʫʚʘ ʠ ʦʙʿʘʚʫʚʘ ʧʨʝʜ ʿʘʚʥʦʩʪʘ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʟʜʨʫʞʝʥʠʿʘ ʥʘʮʨʪ-ɼʋʇ, ʰʪʦ ʝ 
ʧʨʠʜʨʫʞʝʥʦ ʩʦ ʦʨʛʘʥʠʟʠʨʘʥʠ ʿʘʚʥʠ ʨʘʩʧʨʘʚʠ.  

Â ʆʧʰʪʠʥʘʪʘ, ʠʩʪʦ ʪʘʢʘ, ʪʨʝʙʘ ʜʘ ʧʦʙʘʨʘ ʤʠʩʣʝˁʝ ʦʜ ʜʨʫʛʠʪʝ ʚʢʣʫʯʝʥʠ ʚʣʘʜʠʥʠ ʠ ʣʦʢʘʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʚʦ 
ʦʜʥʦʩ ʥʘ ʥʘʮʨʪ-ɼʋʇ.  

Â ʇʦʜʛʦʪʚʝʥʠʦʪ ʥʘʮʨʪ-ɼʋʇ ʩʝ ʠʩʧʨʘ˃ʘ ʥʘ ʦʜʦʙʨʫʚʘˁʝ ʜʦ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʚʨʩʢʠ, ʧʦ ʰʪʦ ʩʝ 
ʫʩʚʦʿʫʚʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʉʦʚʝʪʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ.  

 

ʇʨʦʮʝʜʫʨʘ ʟʘ 

ʉʆɾʉ  

ʈʘʟʚʦʿʦʪ ʥʘ ɼʋʇ, ʠʩʪʦ ʪʘʢʘ, ʤʦʞʝ ʜʘ ʚʢʣʫʯʫʚʘ ʠ ʨʘʟʚʠʚʘˁʝ ʥʘ ʉʪʨʘʪʝʛʠʩʢʘ ʦʮʝʥʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(ʉʆɾʉ). ʄɾʉʇʇ ʤʦʞʝ ʜʘ ʦʜʣʫʯʠ ʜʝʢʘ ʥʝ ʝ ʥʝʦʧʭʦʜʥʘ ʉʆɾʉ ʜʦʢʦʣʢʫ ʠʩʪʘʪʘ ʝ ʚʝ˃ʝ ʨʘʟʚʠʝʥʘ ʟʘ ʧʨʦʩʪʦʨʥʠʦʪ 

ʧʣʘʥ ʥʘ ʥʠʚʦ ʥʘ ɻʨʘʜʦʪ. 

 

ʇʨʦʮʝʜʫʨʘʪʘ ʝ ʨʝʛʫʣʠʨʘʥʘ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ2 ʠ ʥʝʛʦʚʠʪʝ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ3. ʉʝ ʩʦʩʪʦʠ ʦʜ 

ʩʣʝʜʥʦʪʦ: 

Â ʆʧʰʪʠʥʘʪʘ ʛʦ ʧʨʘʰʫʚʘ ʄɾʉʇʇ ʜʘʣʠ ʝ ʧʦʪʨʝʙʥʘ ʉʆɾʉ,  
Â ɼʦʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʘ ʉʆɾʉ, ʠʩʪʘʪʘ ʩʝ ʧʦʜʛʦʪʚʫʚʘ ʦʜ ʦʚʣʘʩʪʝʥ ʝʢʩʧʝʨʪ ʟʘ ʉʆɾʉ, 
Â ʆʧʰʪʠʥʘʪʘ ʦʨʛʘʥʠʟʠʨʘ ʿʘʚʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʉʆɾʉ, 
Â ʀʟʚʝʰʪʘʿʦʪ ʟʘ ʉʆɾʉ ʩʝ ʠʩʧʨʘ˃ʘ ʜʦ ʄɾʉʇʇ ʥʘ ʦʜʦʙʨʫʚʘˁʝ. 

 

ʇʨʦʮʝʜʫʨʘ ʟʘ ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʇʉʆɺ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ 40,000 ʇɽ ʝ ʧʨʝʜʤʝʪ ʥʘ ʟʘʜʦʣʞʠʪʝʣʥʘ ʧʦʩʪʘʧʢʘ ʟʘ ʆɺɾʉ ʥʘ ʥʘʮʠʦʥʘʣʥʦ 

                                                

1 ˿ ͔ͯ͗͋ͤ͡ ͍͔͙ͫͤ͟ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 51/0рΣ ͫͦ ͔͙ͨͦͫ͒ͤ͡ ͙ ͔͙ͣͤ͘ ͍ͦ мсоκмс 

2 ˿ ΦˤΦ ͤ͊ ˾ ͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ роκлрΣ ͫͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 99/18 
3ʋʨʝʜʙʘ ʟʘ ʩʪʨʘʪʝʛʠʠ, ʧʣʘʥʦʚʠ ʠ ʧʨʦʛʨʘʤʠ ʢʦʠ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʟʘʜʦʣʞʠʪʝʣʥʘ ʧʦʩʪʘʧʢʘ ʟʘ ʧʨʦʮʝʥʘ ʥʘ ʥʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ 
(ʉ.ɺ. ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 153/07, 45/11); ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ, ʩʦʜʨʞʠʥʘʪʘ ʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʦʜʣʫʢʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʉʆɾʉ (ʉ.ɺ. ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 122/11); ʋʨʝʜʙʘ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʉʆɾʉ (ʉ.ɺ. ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 153/2007); ʠ ʋʨʝʜʙʘ ʟʘ ʫʯʝʩʪʚʦ ʥʘ ʿʘʚʥʦʩʪʘ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ 
ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʧʨʦʧʠʩʠʪʝ, ʧʣʘʥʦʚʠʪʝ ʠ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ (ʉ.ɺ. ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʙʨ. 147/08, 45/11) 
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ʆɺɾʉ  ʥʠʚʦ, ʢʘʢʦ ʰʪʦ ʩʝ ʙʘʨʘ ʚʦ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, ʋʨʝʜʙʘʪʘ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʠ ʢʨʠʪʝʨʠʫʤʠʪʝ 

ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʩʝ ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʆɺɾʉ4 ʠ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʙʘʨʘˁʘ ʢʦʠ ʤʦʨʘ ʜʘ 

ʙʠʜʘʪ ʠʩʧʦʣʥʝʪʠ ʚʦ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ5. 

 

ʅʘʮʠʦʥʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʆɺɾʉ ʟʘ ʧʨʦʝʢʪʠ ʦʜ ʛʦʣʝʤ ʦʙʝʤ: 

Â ʀʥʚʝʩʪʠʪʦʨʦʪ ʧʦʜʥʝʩʫʚʘ ʠʟʚʝʩʪʫʚʘˁʝ ʟʘ ʩʚʦʿʘʪʘ ʥʘʤʝʨʘ ʜʘ ʛʦ ʩʧʨʦʚʝʜʝ ʧʨʦʝʢʪʦʪ ʜʦ ʄɾʉʇʇ, 
Â ʄɾʉʇʇ ʩʧʨʦʚʝʜʫʚʘ ʩʢʨʠʥʠʥʛ ʟʘ ʆɺɾʉ ʠ ʛʦ ʫʪʚʨʜʫʚʘ ʦʙʝʤʦʪ ʥʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ, 
Â ɽʢʩʧʝʨʪ ʟʘ ʆɺɾʉ ʦʚʣʘʩʪʝʥ ʦʜ ʄɾʉʇʇ ʿʘ ʧʦʜʛʦʪʚʫʚʘ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ, 
Â ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʦʨʛʘʥʠʟʠʨʘ ʿʘʚʥʦ ʦʙʿʘʚʫʚʘˁʝ ʠ ʢʦʥʩʫʣʪʘʮʠʠ ï ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ ʝ ʩʪʘʚʝʥʘ ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ 
ʥʘ ʿʘʚʥʦʩʪʘ, ʘ ʧʨʠʤʝʨʦʢ ʦʜ ʥʝʘ ʩʝ ʠʩʧʨʘ˃ʘ ʠ ʜʦ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʠ ʜʦ ʜʨʫʛʠ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ ʩʪʨʘʥʠ, 
ʦʩʪʘʚʘʿ˃ʠ ʠʤ 30 ʜʝʥʘ ʟʘ ʧʦʜʥʝʩʫʚʘˁʝ ʥʘ ʢʦʤʝʥʪʘʨʠ, ʧʦ ʰʪʦ ɻʨʘʜʦʪ ʦʨʛʘʥʠʟʠʨʘ ʿʘʚʥʘ ʨʘʩʧʨʘʚʘ ʰʪʦ ʝ 
ʤʦʞʥʦ ʧʦʙʣʠʩʢʫ ʜʦ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʠ ʿʘ ʧʦʚʠʢʫʚʘ ʿʘʚʥʦʩʪʘ ʜʘ ʟʝʤʝ ʫʯʝʩʪʚʦ ʚʦ ʢʦʥʩʫʣʪʘʮʠʠʪʝ ʧʨʝʢʫ 
ʧʝʯʘʪʝʥʠʪʝ (ʠʣʠ ʝʣʝʢʪʨʦʥʩʢʠ) ʤʝʜʠʫʤʠ/ʨʘʜʠʦ/ʊɺ. ɱʘʚʥʦʩʪʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʠʥʬʦʨʤʠʨʘʥʘ ʟʘ ʿʘʚʥʠʪʝ 
ʢʦʥʩʫʣʪʘʮʠʠ ʥʘʿʤʘʣʢʫ 15 ʜʝʥʘ ʦʜʥʘʧʨʝʜ.  

Â ʄɾʉʇʇ ʦʜʣʫʯʫʚʘ ʜʘʣʠ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ ʝ ʩʦʦʜʚʝʪʥʘ ʠ ʜʘʚʘ ʦʜʦʙʨʫʚʘˁʝ ʠʣʠ ʦʜʙʠʚʘˁʝ ʥʘ ʩʪʫʜʠʿʘʪʘ. 
 

ʉʧʦʨʝʜ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʙʘʨʘˁʘ ʢʦʠ ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʠʩʧʦʣʥʝʪʠ ʚʦ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ, ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ ʤʦʨʘ 

ʜʘ ʛʠ ʩʦʜʨʞʠ ʩʣʝʜʥʠʪʝ ʧʦʛʣʘʚʿʘ: 

ʇʦʛʣʘʚʿʝ 1 ɺʦʚʝʜ 

ʇʦʛʣʘʚʿʝ 2 ʇʨʘʚʥʠ ʠ ʧʦʣʠʪʠʯʢʠ ʙʘʨʘˁʘ 

ʇʦʛʣʘʚʿʝ 3 ʆʧʠʩ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʨʘʟʛʣʝʜʫʚʘˁʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʠ 

ʇʦʛʣʘʚʿʝ 4 ʄʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʧʨʦʮʝʥʘ ʠ ʧʨʦʮʝʥʘ ʥʘ ʦʙʝʤʦʪ 

ʇʦʛʣʘʚʿʝ 5 ʊʝʢʦʚʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ 

ʇʦʛʣʘʚʿʝ 6 ʇʦʪʝʥʮʠʿʘʣʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ 

ʇʦʛʣʘʚʿʝ 7 ʄʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʠ ʨʝʟʠʜʫʘʣʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ 

ʇʦʛʣʘʚʿʝ 8 ʋʧʨʘʚʫʚʘˁʝ ʠ ʩʣʝʜʝˁʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ 

ʇʦʛʣʘʚʿʝ 9 ɸʥʘʣʠʟʘ ʥʘ ʪʝʭʥʠʯʢʠʪʝ ʩʣʘʙʦʩʪʠ ʠ ʧʦʪʨʝʙʘʪʘ ʟʘ ʘʞʫʨʠʨʘˁʝ ʥʘ ʩʪʫʜʠʿʘʪʘ 

ʇʦʛʣʘʚʿʝ 10 ɿʘʢʣʫʯʦʢ  

ʇʦʛʣʘʚʿʝ 11 ʅʝʪʝʭʥʠʯʢʦ ʨʝʟʠʤʝ (ʅʊʈ). 

 

ʅʘʮʠʦʥʘʣʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʆɺɾʉ ʟʘ ʧʨʦʝʢʪʠ ʦʜ ʤʘʣ ʦʙʝʤ: 

ɺʦ ʬʘʟʘʪʘ ʥʘ ʩʢʨʠʥʠʥʛ, ʜʦʢʦʣʢʫ ʄɾʉʇʇ ʦʜʣʫʯʠ ʜʝʢʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʆɺɾʉ ʥʝ ʝ ʟʘʜʦʣʞʠʪʝʣʥʘ (ʟʘ ʧʨʦʝʢʪʠ ʦʜ 

                                                

4 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ тпκлрΣ ͫͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ нлнκнлмс 

5 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ ооκлс 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʤʘʣ ʦʙʝʤ, ʢʘʢʦ ʰʪʦ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ), ʠʥʚʝʩʪʠʪʦʨʦʪ ʧʦʜʛʦʪʚʫʚʘ ʠʟʚʝʰʪʘʿ ʟʘ ʆɺɾʉ, 

ʥʘʤʝʩʪʦ ʮʝʣʦʩʥʘ ʩʪʫʜʠʿʘ ʟʘ ʆɺɾʉ. 

ʊʨʠ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʛʠ ʨʝʛʫʣʠʨʘʘʪ ʪʘʢʚʠʪʝ ʧʨʦʝʢʪʠ:  

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʠʩʪʘʪʘ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʢʦʠ ʝ ʧʦʜʛʦʪʚʝʥ ʠʟʚʝʰʪʘʿ ʟʘ ʆɺɾʉ ʠ ʢʦʿ ʝ ʦʜʦʙʨʝʥ ʦʜ ʄɾʉʇʇ6 
Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʣʠʩʪʘʪʘ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʢʦʠ ʝ ʧʦʜʛʦʪʚʝʥ ʠʟʚʝʰʪʘʿ ʟʘ ʆɺɾʉ ʠ ʢʦʿ ʝ ʦʜʦʙʨʝʥ ʦʜ 
ʛʨʘʜʦʥʘʯʘʣʥʠʢʦʪ ʥʘ ʆʧʰʪʠʥʘʪʘ ʠʣʠ ʛʨʘʜʦʥʘʯʘʣʥʠʢʦʪ ʥʘ ɻʨʘʜʦʪ7 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʠʟʚʝʰʪʘʠʪʝ ʟʘ ʆɺɾʉ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʫʩʚʦʿʫʚʘˁʝ8. 
 

ʂʦʣʝʢʪʦʨʠʪʝ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʜʝʩʥʘʪʘ ʠ ʣʝʚʘʪʘ ʩʪʨʘʥʘ ʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʩʧʘʺʘʘʪ ʚʦ ʦʚʘʘ ʛʨʫʧʘ ʥʘ ʧʨʦʝʢʪʠ 

ʟʘ ʢʦʠ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʧʦʜʛʦʪʚʘʪ ʠʟʚʝʰʪʘʠ ʟʘ ʆɺɾʉ. 

ɹʝʘ ʠʟʛʦʪʚʝʥʠ ʜʚʘ ʦʜʜʝʣʥʠ ʠʟʚʝʰʪʘʠ ʟʘ ʆɺɾʉ, ʟʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʢʦʠ ʙʝʘ 

ʦʜʦʙʨʝʥʠ ʦʜ ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʚʦ ʤʘʿ 2015 ʛ. ʠ ʚʦ ʿʫʥʠ 2016 ʛ. ʩʦʦʜʚʝʪʥʦ. ʉʠʬʦʥʦʪ ʙʝʰʝ ʦʜʦʙʨʝʥ ʢʘʢʦ ʜʝʣ ʦʜ 

ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʆɺɾʉ ʟʘ ʣʝʚʠʦʪ ʢʦʣʝʢʪʦʨ.   

 

ɼʦʟʚʦʣʘ ʟʘ ʀʉʂɿ ʋʨʝʜʙʘʪʘ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʟʘ ʢʦʠ ʝ ʧʦʪʨʝʙʥʘ ʜʦʟʚʦʣʘ ʟʘ ʀʉʂɿ9 ʛʦ ʨʝʛʫʣʠʨʘ 

ʠʟʜʘʚʘˁʝʪʦ ʥʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʀʉʂɿ. ɼʦʟʚʦʣʘʪʘ ʟʘ ʀʉʂɿ ʤʦʞʝ ʜʘ ʙʠʜʝ ʦʜ "A" ʠʣʠ "ɹ" ʪʠʧ ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ 

ʢʘʧʘʮʠʪʝʪʦʪ/ʘʢʪʠʚʥʦʩʪʘ ʥʘ ʦʙʿʝʢʪʦʪ ʟʘ ʢʦʿ ʩʝ ʙʘʨʘ ʜʦʟʚʦʣʘ. 

ʉʧʦʨʝʜ ʋʨʝʜʙʘʪʘ, ʇʉʆɺ ʟʘ ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʥʝ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʜʦʙʠʝ ʜʦʟʚʦʣʘ ʟʘ ʀʉʂɿ, ʜʦʜʝʢʘ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ 

ʦʪʧʘʜ (ʦʧʘʩʝʥ ʦʪʧʘʜ ʠʣʠ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ) ʝ ʘʢʪʠʚʥʦʩʪ ʟʘ ʢʦʿʘ ʝ ʧʦʪʨʝʙʥʘ ʪʘʢʚʘ ʜʦʟʚʦʣʘ.  

ɺʦ ʋʨʝʜʙʘʪʘ ʩʝ ʥʘʚʝʜʝʥʠ ʪʨʠ ʚʠʜʘ ʥʘ ʦʙʿʝʢʪʠ ʠʣʠ ʧʦʩʪʨʦʿʢʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʟʘ ʢʦʠ ʝ ʟʘʜʦʣʞʠʪʝʣʥʘ 

ʜʦʟʚʦʣʘ ʟʘ ʀʉʂɿ ʦʜ ñAò ʪʠʧ: 

Â ʦʙʿʝʢʪʠ ʟʘ ʜʝʧʦʥʠʨʘˁʝ, ʨʝʮʠʢʣʠʨʘˁʝ ʠ/ʠʣʠ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʧʘʩʝʥ ʦʪʧʘʜ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ 10 t/ʜʝʥ; 
Â ʦʙʿʝʢʪʠ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ 3 t/h; 
Â ʦʙʿʝʢʪʠ ʟʘ ʜʝʧʦʥʠʨʘˁʝ ʥʘ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ 50 t/ʜʝʥ.  

 

ʋʨʝʜʙʘʪʘ, ʠʩʪʦ ʪʘʢʘ, ʧʨʦʧʠʰʫʚʘ ʜʝʢʘ ʜʦʟʚʦʣʘʪʘ ʟʘ ʀʉʂɿ ʦʜ ñɹò ʪʠʧ ʝ ʟʘʜʦʣʞʠʪʝʣʥʘ ʟʘ ʩʠʪʝ ʦʙʿʝʢʪʠ ʟʘ 

ʜʝʧʦʥʠʨʘˁʝ, ʨʝʮʠʢʣʠʨʘˁʝ ʠʣʠ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʧʘʩʝʥ ʦʪʧʘʜ, ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ʠ ʟʘ ʜʝʧʦʥʠʨʘˁʝ 

ʥʘ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ ʢʦʠ ʥʝ ʧʨʠʧʘʺʘʘʪ ʥʘ ʛʦʨʝʥʘʚʝʜʝʥʘʪʘ ʣʠʩʪʘ.  

ʌʉ ʠ ʩʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ ʟʘ ʇʉʆɺ ʧʨʦʮʝʥʫʚʘ ʜʝʢʘ ʜʥʝʚʥʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 22 t 

                                                

6 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 36/12 

7 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 41/12 

8 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 123/12 

9 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 89/05 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʧʨʠʤʘʨʥʘ ʪʠˁʘ ʠ 26 t ʩʝʢʫʥʜʘʨʥʘ ʪʠˁʘ, ʰʪʦ ˃ʝ ʜʦʚʝʜʝ ʜʦ ʛʝʥʝʨʠʨʘˁʝ ʥʘ 106 t ʧʝʧʝʣ ʥʝʜʝʣʥʦ. ʄʦʤʝʥʪʘʣʥʦ, 

ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʦʧʘʩʥʠʪʝ/ʥʝʦʧʘʩʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʠˁʘʪʘ ʦʜ ʧʣʘʥʠʨʘʥʘʪʘ ʇʉʆɺ. ɵʝ 

ʙʠʜʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʠʟʚʨʰʠ ʣʘʙʦʨʘʪʦʨʠʩʢʦ ʠʩʧʠʪʫʚʘˁʝ ʥʘ ʪʠˁʘʪʘ ʟʘ ʜʘ ʩʝ ʫʪʚʨʜʠ ʥʝʿʟʠʥʠʦʪ ʢʚʘʣʠʪʝʪ ʚʦ 

ʦʜʥʦʩ ʥʘ ʦʧʘʩʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʦʪʦʘ, ɻʨʘʜʦʪ ʉʢʦʧʿʝ ˃ʝ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʥʩʫʣʪʠʨʘ ʩʦ ʄɾʉʇʇ ʟʘ ʜʘ ʩʝ ʦʜʣʫʯʠ 

ʜʘʣʠ ʝ ʧʦʪʨʝʙʥʘ ʜʦʟʚʦʣʘ ʟʘ ʀʉʂɿ ʠ ʦʜ ʢʦʿ ʪʠʧ.  

 

ɱʘʚʥʠ 

ʢʦʥʩʫʣʪʘʮʠʠ 

ɱʘʚʥʠʪʝ ʢʦʥʩʫʣʪʘʮʠʠ ʩʝ ʙʘʨʘˁʝ ʥʘ ʣʦʢʘʣʥʘʪʘ ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʠʟʨʘʙʦʪʢʘ ʥʘ 

ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʟʘ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ, ʢʘʢʦ ʠ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʆɺɾʉ ʠ ʉʆɾʉ. 

 

ɱʘʚʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ: ʊʨʝʙʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʧʨʦʮʝʜʫʨʘ ʟʘ ʫʯʝʩʪʚʦ ʥʘ 

ʿʘʚʥʦʩʪʘ ʚʦ ʪʝʢʦʪ ʥʘ ʩʠʪʝ ʬʘʟʠ ʥʘ ʨʘʟʚʦʿ ʥʘ ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʩʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ 

ʥʠʚʦʘ ʚʦ ʇɱʈ ʄʘʢʝʜʦʥʠʿʘ. ɼʦʧʦʣʥʠʪʝʣʥʦ, ʜʦʢʫʤʝʥʪʠʪʝ ʟʘ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʪʨʝʙʘ ʜʘ ʩʦʜʨʞʘʪ ʝʚʠʜʝʥʮʠʿʘ ʟʘ 

ʿʘʚʥʠʪʝ ʢʦʥʩʫʣʪʘʮʠʠ, ʢʘʢʦ ʰʪʦ ʩʝ ʟʘʧʠʩʥʠʮʠ ʦʜ ʿʘʚʥʠ ʨʘʩʧʨʘʚʠ ʠʪʥ. 

 

ɱʘʚʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʆɺɾʉ: ʦʧʠʰʘʥʠ ʧʦʛʦʨʝ ʚʦ ʪʦʯʢʘʪʘ ñʇʨʦʮʝʜʫʨʘ ʟʘ ʆɺɾʉò. 

 

ɱʘʚʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʟʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʉʆɾʉ: ʦʧʠʰʘʥʠ ʧʦʛʦʨʝ ʚʦ ʪʦʯʢʘʪʘ ñʇʨʦʮʝʜʫʨʘ ʟʘ ʉʆɾʉò. 

 

ʇʦʢʨʘʿ ʪʦʘ, ʧʨʦʮʝʜʫʨʠʪʝ ʧʦʚʨʟʘʥʠ ʩʦ ʦʙʿʘʚʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʩʝ ʜʦʧʦʣʥʠʪʝʣʥʦ 

ʨʘʟʨʘʙʦʪʝʥʠ ʚʦ ɿʘʢʦʥʦʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʢʦʿ ʧʨʝʜʚʠʜʫʚʘ ʜʝʢʘ ʩʝʢʦʿʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʘ ʩʪʨʘʥʘ ʪʨʝʙʘ ʜʘ ʠʤʘ 

ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠʪʝ ʚʦ ʚʨʩʢʘ ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʢʦʠ ʩʝ ʥʘ ʨʘʩʧʦʣʘʛʘˁʝ ʥʘ ʿʘʚʥʠʪʝ ʦʨʛʘʥʠ, ʚʢʣʫʯʫʚʘʿ˃ʠ 

ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʦʧʘʩʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʠ ʘʢʪʠʚʥʦʩʪʠʪʝ ʚʦ ʥʠʚʥʠʪʝ ʦʧʰʪʠʥʠ, ʢʘʢʦ ʠ ʜʘ ḓ ʙʠʜʝ ʦʚʦʟʤʦʞʝʥʦ 

ʫʯʝʩʪʚʦ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʜʦʥʝʩʫʚʘˁʝ ʦʜʣʫʢʠ. ʈʝʛʫʣʘʪʦʨʥʠʪʝ ʪʝʣʘ ʠ ʚʣʘʩʪʠʪʝ ʩʝ ʦʙʚʨʟʘʥʠ ʜʘ ʿʘ ʧʦʪʪʠʢʥʫʚʘʘʪ 

ʿʘʚʥʘʪʘ ʩʚʝʩʪ ʠ ʫʯʝʩʪʚʦ, ʜʘ ʛʦ ʦʣʝʩʥʘʪ ʧʨʠʩʪʘʧʦʪ ʜʦ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʘʚʥʠʪʝ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʧʨʦʮʝʜʫʨʠ, 

ʢʘʢʦ ʠ ʜʘ ʛʠ ʨʝʛʠʩʪʨʠʨʘʘʪ ʦʙʿʝʢʪʠʪʝ ʠ ʧʦʩʪʨʦʿʢʠʪʝ-ʟʘʛʘʜʫʚʘʯʠ ʰʪʦ ˃ʝ ʩʝ ʛʨʘʜʘʪ ʚʦ ʠʜʥʠʥʘ.  

 

ʇʦʥʘʪʘʤʫ, ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʝ ʧʦʪʧʠʩʥʠʢ ʥʘ ɸʨʭʫʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʝʩʪʚʦ ʥʘ 

ʿʘʚʥʦʩʪʘ ʚʦ ʦʜʣʫʯʫʚʘˁʝʪʦ ʠ ʧʨʠʩʪʘʧ ʜʦ ʧʨʘʚʜʘ ʟʘ ʧʨʘʰʘˁʘ ʧʦʚʨʟʘʥʠ ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʥʘ ɽʩʧʦʦ 

ʢʦʥʚʝʥʮʠʿʘʪʘ. 

 

ɺʦ ʦʜʥʦʩ ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʇʉʆɺ, ʙʝʘ ʦʨʛʘʥʠʟʠʨʘʥʠ ʿʘʚʥʠ ʢʦʥʩʫʣʪʘʮʠʠ ʠ ʚʦ ʪʝʢʦʪ ʥʘ ʉʆɾʉ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ɻʋʇ 

ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ ʠ ʧʨʠ ʦʙʿʘʚʫʚʘˁʝ ʥʘ ʆɺɾʉ ʩʪʫʜʠʿʘʪʘ ʟʘ ʇʉʆɺ.  

 

ʇʨʦʝʢʪʠʨʘˁʝ ʥʘ ʆʜʨʝʜʙʠʪʝ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʇʉʆɺ ʩʝ ʧʨʦʧʠʰʘʥʠ ʚʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ ʟʘ ʩʦʙʠʨʘˁʝ, 
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ʇʉʆɺ ʦʜʚʝʜʫʚʘˁʝ ʠ ʧʨʦʯʠʩʪʫʚʘˁʝ, ʥʘʯʠʥʦʪ ʠ ʫʩʣʦʚʠʪʝ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ʇʉʆɺ, ʢʘʢʦ ʠ 

ʪʝʭʥʠʯʢʠʪʝ ʩʪʘʥʜʘʨʜʠ, ʧʘʨʘʤʝʪʨʠʪʝ, ʩʪʘʥʜʘʨʜʠ ʥʘ ʝʤʠʩʠʿʘʪʘ ʠ ʥʦʨʤʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʟʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ, 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʠ ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʠʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʠ ʤʝʪʦʜʦʪ ʟʘ 

ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʰʪʦ ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʧʦʜʨʘʯʿʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʠʩʧʫʰʪʘˁʝ ʥʘ 

ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ10. 

ʇʨʘʚʠʣʥʠʢʦʪ ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ ʠ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʇʉʆɺ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʿʜʦʙʨʠʪʝ 

ʜʦʩʪʘʧʥʠ ʪʝʭʥʠʢʠ ʢʦʠ ʥʝ ʜʦʚʝʜʫʚʘʘʪ ʜʦ ʧʨʝʢʫʤʝʨʥʠ ʪʨʦʰʦʮʠ, ʦʩʦʙʝʥʦ ʚʦ ʦʜʥʦʩ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ ʇʉʆɺ 

ʠʟʨʘʟʝʥʦ ʚʦ ʝʢʚʠʚʘʣʝʥʪ ʥʘ ʞʠʪʝʣʠ.  

ʊʦʿ ʩʦʜʨʞʠ ʦʜʨʝʜʙʠ ʟʘ ʪʝʭʥʠʯʢʠʪʝ ʩʪʘʥʜʘʨʜʠ ʟʘ ʝʤʠʩʠʿʘ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠʩʧʫʰʪʝʥʠ ʦʜ ʇʉʆɺ ʚʦ ʨʝʮʠʧʠʝʥʪʦʪ 

ʠʣʠ ʚʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʟʦʥʠ; ʛʣʘʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʢʦʠ ʪʨʝʙʘ ʜʘ ʩʝ ʩʣʝʜʘʪ ʟʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ; ʢʘʢʦ ʠ 

ʨʝʬʝʨʝʥʪʥʠʪʝ ʤʝʨʢʠ ʟʘ ʤʝʨʝˁʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʧʨʠ ʣʘʙʦʨʘʪʦʨʠʩʢʦ ʪʝʩʪʠʨʘˁʝ ʥʘ ʦʜʨʝʜʝʥʠ 

ʧʘʨʘʤʝʪʨʠ. 

 

ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ 

ʚʦʜʠʪʝ ʠ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʚʦʜʠʪʝ 

ʂʣʫʯʥʠʪʝ ʟʘʢʦʥʩʢʠ ʧʨʦʧʠʩʠ ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ ʩʝ: 

 

Â ɿʘʢʦʥʦʪ ʟʘ ʚʦʜʠʪʝ11 ʛʠ ʜʝʬʠʥʠʨʘ ʧʨʠʥʮʠʧʠʪʝ ʥʘ ʦʜʨʞʣʠʚʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ, ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ ʥʘ 
ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʠ ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʠʪʝ ʦʜ ʰʪʝʪʥʠ ʚʣʠʿʘʥʠʿʘ. ɻʠ ʜʝʬʠʥʠʨʘ ʦʧʰʪʠʪʝ ʦʜʨʝʜʙʠ ʟʘ ʢʦʨʠʩʪʝˁʝ 
ʥʘ ʚʦʜʠʪʝ ʠʪʥ. 

 

Â ɿʘʢʦʥʦʪ ʟʘ ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʚʦʜʘ ʟʘ ʧʠʝˁʝ ʠ ʦʜʚʝʜʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ12 ʛʦ ʜʝʬʠʥʠʨʘ 
ʟʘʜʦʣʞʠʪʝʣʥʠʦʪ ʪʨʝʪʤʘʥ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʧʨʝʜ ʠʩʧʫʰʪʘˁʝ ʚʦ ʨʝʮʠʧʠʝʥʪʠʪʝ. 

 

Â ʋʨʝʜʙʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʚʦʜʠʪʝ13 ʜʝʬʠʥʠʨʘ 5 ʢʣʘʩʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʩʧʦʨʝʜ ʮʝʣʪʘ ʥʘ 
ʥʠʚʥʘʪʘ ʫʧʦʪʨʝʙʘ ʠ ʩʪʝʧʝʥʦʪ ʥʘ ʯʠʩʪʦʪʘ ʠ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʘʥʘʣʠʟʘʪʘ ʥʘ 
ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʠʪʝ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ (2015, 2016 ʠ 2017) ʥʘ ʤʝʩʪʦʪʦ ʥʘ ʩʣʝʜʝˁʝ ʃʝʧʝʥʝʮ (ʧʨʠ 
ʚʣʝʚʘˁʝ ʚʦ ʨʝʢʘʪʘ ʚʦ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ɻʨʘʜʦʪ) ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥ 
ʢʘʢʦ ʢʣʘʩʘ I ʠ II, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʜʚʘ ʧʘʨʘʤʝʪʨʠ: ʥʠʪʨʠʪʠ (2015 ʠ 2016), ʢʘʜʤʠʫʤ ʿʦʥʠ ʠ ɹʇʂ5 (ʩʘʤʦ ʚʦ 2015); 
ʦʪʪʫʢʘ, ʩʝʚʢʫʧʥʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʠʪʝ ʝ ʢʣʘʩʘ III ʠ IV. 

                                                

10 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 73/11 

11 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 87/2008, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 52/16 

12 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 68/04, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 147/15 

13 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 18/99  
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Â ʋʨʝʜʙʘʪʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʦʪʝʮʠʪʝ, ʝʟʝʨʘʪʘ, ʘʢʫʤʫʣʘʮʠʠʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ14 ʜʝʬʠʥʠʨʘ 5 
ʢʘʪʝʛʦʨʠʠ ʥʘ ʚʦʜʦʪʝʮʠ. ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʚʦ ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʠ ʥʝʿʟʠʥʠʪʝ 
ʧʨʠʪʦʢʠ ʚʦ ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ) ʝ ʢʘʪʝʛʦʨʠʟʠʨʘʥ ʛʣʘʚʥʦ ʧʦʜ ʢʘʪʝʛʦʨʠʿʘ III. 

 

ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʦʧʘʩʥʠʪʝ ʠ ʰʪʝʪʥʠʪʝ ʤʘʪʝʨʠʠ ʠ ʩʫʧʩʪʘʥʮʠ ʠ ʥʠʚʥʠʪʝ ʝʤʠʩʠʦʥʠ ʩʪʘʥʜʘʨʜʠ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ 

ʠʩʧʫʰʪʘʪ ʚʦ ʢʘʥʘʣʠʟʘʮʠʿʘ ʠʣʠ ʚʦ ʩʠʩʪʝʤ ʟʘ ʦʜʚʦʜʥʫʚʘˁʝ, ʚʦ ʧʦʚʨʰʠʥʩʢʠ ʠʣʠ ʧʦʜʟʝʤʥʠ ʚʦʜʥʠ ʪʝʣʘ, ʢʘʢʦ ʠ ʚʦ 

ʢʨʘʿʙʨʝʞʥʠ ʟʝʤʿʠʰʪʘ ʠ ʚʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ15 ʿʘ ʜʝʬʠʥʠʨʘ ʣʠʩʪʘʪʘ ʥʘ ʧʨʠʦʨʠʪʝʪʥʠ ʦʧʘʩʥʠ ʩʫʧʩʪʘʥʮʠ ʠ ʜʨʫʛʠ 

ʟʘʛʘʜʫʚʘʯʠ (ʇʨʠʣʦʛ I), ʥʠʚʥʠʪʝ ʛʨʘʥʠʯʥʠ ʝʤʠʩʠʦʥʠ ʩʪʘʥʜʘʨʜʠ (ʇʨʠʣʦʛ II) ʩʧʦʨʝʜ ʜʥʝʚʝʥ ʠ ʤʝʩʝʯʝʥ ʧʨʦʩʝʢ ʠ ʚʠʜ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʦʙʿʝʢʪʠ. ʎʝʣʪʘ ʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʠ ʢʦʥʪʨʦʣʠʨʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʦʧʘʩʥʠ ʩʫʧʩʪʘʥʮʠ ʦʜ 

ʠʥʜʫʩʪʨʠʩʢʠʪʝ/ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʦʙʿʝʢʪʠ ʚʦ ʢʘʥʘʣʠʟʘʮʠʿʘʪʘ ʠʣʠ ʚʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʦʜʚʦʜʥʫʚʘˁʝ ʠʣʠ ʚʦ 

ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʥʠ ʪʝʣʘ. 

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʫʩʣʦʚʠʪʝ, ʥʘʯʠʥʦʪ ʠ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʧʦ ʥʠʚʥʦʪʦ 
ʧʨʦʯʠʩʪʫʚʘˁʝ ʠ ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʧʨʝʩʤʝʪʫʚʘˁʝ, ʠʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʧʦʩʝʙʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʟʘʰʪʠʪʝʥʠʪʝ ʟʦʥʠ16 ʛʠ ʜʝʬʠʥʠʨʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʜʨʝʜʝʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʢʦʠ 
ʩʝ ʠʩʧʫʰʪʘʘʪ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ/ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʦʙʿʝʢʪʠ ʚʦ ʢʘʥʘʣʠʟʘʮʠʩʢʠʦʪ ʩʠʩʪʝʤ. ʊʦʿ, ʠʩʪʦ ʪʘʢʘ, 
ʿʘ ʧʨʦʧʠʰʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʢʣʫʯʫʚʘˁʝ ʥʘ ʜʦʛʦʚʦʨ ʩʦ ʿʘʚʥʦ ʧʨʝʪʧʨʠʿʘʪʠʝ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʧʨʦʯʠʩʪʫʚʘˁʝ ʥʘ 
ʦʪʧʘʜʥʠ ʚʦʜʠ, ʢʘʢʦ ʠ ʣʠʩʪʘ ʥʘ ʧʘʨʘʤʝʪʨʠ ʠ ʥʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ (ʦʩʦʙʝʥʦ ʟʘ ɹʇʂ5, ʍʇʂ, ʚʢʫʧʝʥ ʬʦʩʬʦʨ, 
ʚʢʫʧʝʥ ʘʟʦʪ, ʩʫʣʬʘʪʠ ʠ ʭʣʦʨʠʜʠ ʠʪʥ.). 

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʟʦʥʠʪʝ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠ 
ʦʪʧʘʜʥʠ ʚʦʜʠ17 ʛʠ ʜʝʬʠʥʠʨʘ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʧʨʦʛʣʘʩʫʚʘˁʝ ʥʘ ʟʦʥʠʪʝ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ 
ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʢʘʢʦ ʠ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʠ ʧʦʤʘʣʢʫ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʟʦʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʪʘʥʜʘʨʜʠʪʝ 
ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʚʦʜʥʠʪʝ ʪʝʣʘ, ʮʝʣʪʘ ʥʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʜʠʪʝ ʠ ʥʠʚʥʠʪʝ 
ʧʨʠʨʦʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʩʚʦʿʩʪʚʘ.  

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʧʦʙʣʠʩʢʠʪʝ ʫʩʣʦʚʠ, ʥʘʯʠʥʦʪ ʠ ʤʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 
ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʨʦʯʠʩʪʝʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʟʘ ʥʠʚʥʦ ʧʦʚʪʦʨʥʦ ʢʦʨʠʩʪʝˁʝ18 ʜʝʬʠʥʠʨʘ ʜʝʢʘ 

                                                

14 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 18/99, 71/99 

15 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 108/11 

16 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 81/11  

17 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 130/11   

18 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 73/11  



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

39 
 

ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʧʨʦʯʠʩʪʝʥʠʪʝ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʤʦʞʘʪ ʧʦʚʪʦʨʥʦ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʪʝʭʥʦʣʦʰʢʠ ʮʝʣʠ ʜʦʢʦʣʢʫ ʩʝ 
ʠʩʧʦʣʥʝʪʠ ʙʘʨʘˁʘʪʘ ʟʘ ʢʚʘʣʠʪʝʪ. ʊʘʢʚʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʠʩʪʦ ʪʘʢʘ, ʤʦʞʘʪ ʧʦʚʪʦʨʥʦ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 
ʥʘʚʦʜʥʫʚʘˁʝ, ʥʦ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʩʣʝʜʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʥʘʚʦʜʥʫʚʘʥʘʪʘ ʧʦʯʚʘ ʠ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʟʝʤʿʦʜʝʣʩʢʠ 
ʢʫʣʪʫʨʠ. 

  

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʥʘʯʠʥʦʪ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʪʠˁʘ, ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 
ʪʝʰʢʠ ʤʝʪʘʣʠ ʚʦ ʧʦʯʚʘʪʘ ʥʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʪʠˁʘ, ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʚʦ 
ʪʠˁʘʪʘ19 ʛʠ ʜʝʬʠʥʠʨʘ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘʪʘ ʜʦʢʦʣʢʫ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʮʝʣʠ; 
ʪʠˁʘʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʥʝ ʩʤʝʝ ʜʘ ʛʠ ʥʘʜʤʠʥʫʚʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʚʦ ʧʦʯʚʘʪʘ ʥʘ ʢʦʿʘ ʩʝ 
ʢʦʨʠʩʪʠ.  

 

ɼʦʟʚʦʣʠ ʟʘ 

ʚʦʜʠʪʝ 

ɿʘʜʦʣʞʠʪʝʣʥʠʪʝ ʚʦʜʦʩʪʦʧʘʥʩʢʠ ʜʦʟʚʦʣʠ ʟʘ ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ, ʜʝʬʠʥʠʨʘʥʠ ʚʦ ɿʘʢʦʥʦʪ ʟʘ ʚʦʜʠ, ʩʝ: 

 

Â ʉʦʛʣʘʩʥʦʩʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ (ʉʋɺ), ʠʟʜʘʜʝʥʘ ʦʜ ʄɾʉʇʇ ʟʘ: (i) ʠʟʛʨʘʜʙʘ ʥʘ ʥʦʚʠ ʦʙʿʝʢʪʠ, (ii) 
ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʧʦʩʪʦʿʥʠ ʦʙʿʝʢʪʠ, (iii) ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʦʙʿʝʢʪʠ ʣʦʮʠʨʘʥʠ ʚʦ ʠʣʠ ʜʦ 
ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ, (iv) ʠʟʛʨʘʜʙʘ ʥʘ ʦʙʿʝʢʪʠ ʢʦʠ ʤʠʥʫʚʘʘʪ ʧʨʝʢʫ ʠʣʠ ʧʦʜ ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ, ʠ (v) ʦʙʿʝʢʪʠ ʢʦʠ ʩʝ 
ʣʦʮʠʨʘʥʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ ʠʣʠ ʢʨʘʿʙʨʝʞʥʠ ʟʝʤʿʠʰʪʘ, ʘ ʢʦʠ ʤʦʞʘʪ ʜʘ ʠʤʘʘʪ ʚʣʠʿʘʥʠʝ ʚʨʟ 
ʨʝʞʠʤʦʪ ʥʘ ʚʦʜʠʪʝ. 

ʉʋɺ ʛʠ ʩʦʜʨʞʠ ʠ ʫʩʣʦʚʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ ʢʦʠ ʤʦʨʘ ʜʘ ʩʝ ʠʩʧʦʣʥʘʪ ʟʘ ʚʨʝʤʝ ʥʘ ʠʟʛʨʘʜʙʘʪʘ. ʀʤʘ 

ʚʘʞʥʦʩʪ ʦʜ 10 ʛʦʜʠʥʠ. ʇʦʪʨʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʟʘ ʠʟʜʘʚʘˁʝ ʥʘ ʉʋɺ ʩʦʜʨʞʠ: 

o ɹʘʨʘˁʝ ʟʘ ʉʋɺ 
o ʆʜʣʫʢʘ ʟʘ ʫʩʣʦʚʠʪʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ  
o ʆʩʥʦʚʝʥ ʧʨʦʝʢʪ (ʣʦʢʘʮʠʿʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ, ʭʠʜʨʦʣʦʰʢʘ ʦʩʥʦʚʘ, ʭʠʜʨʘʫʣʠʯʥʠ ʧʨʝʩʤʝʪʢʠ, ʦʙʿʝʢʪ ʠ 
ʥʝʛʦʚʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʨʝʞʠʤʦʪ ʥʘ ʚʦʜʠʪʝ).  

 

ɹʘʨʘˁʝʪʦ ʟʘ ʜʦʙʠʚʘˁʝ ʉʋɺ ʟʘ ʦʙʝʪʝ ʇʉʆɺ ʠ ʟʘ ʩʠʬʦʥʦʪ ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʩʪʘʚʘʪ ʜʦ ʄɾʉʇʇ ʧʨʝʜ 

ʟʘʧʦʯʥʫʚʘˁʝʪʦ ʥʘ ʢʘʢʚʠ ʙʠʣʦ ʛʨʘʜʝʞʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʜʝʢʘ ʉʋɺ ʟʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʢʦʣʝʢʪʦʨ ʙʝʘ ʠʟʜʘʜʝʥʠ ʚʦ 

2015 ʛʦʜʠʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʄɾʉʇʇ. 

 

Â ɼʦʟʚʦʣʘ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʜʠʪʝ (ɼʂɺ) ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʚʦʜʠ, ʢʦʨʠʩʪʝˁʝ ʥʘ ʚʦʜʠ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ, ʢʦʿʘ 
ʿʘ ʠʟʜʘʚʘ ʄɾʉʇʇ. ɼʂɺ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʚʦʜʠ ʛʠ ʜʝʬʠʥʠʨʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʝʤʠʩʠʿʘ ʥʘ 
ʩʫʧʩʪʘʥʮʠ/ʟʘʛʘʜʫʚʘʯʠ ʠ ʥʠʚʥʠʪʝ ʢʦʣʠʯʠʥʠ, ʢʘʢʦ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, ʠʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ 
ʫʩʣʦʚʠʪʝ ʦʜ ʜʦʟʚʦʣʘʪʘ ʟʘ ʀʉʂɿ ʟʘ ʦʜʨʝʜʝʥʠ ʧʦʩʪʨʦʿʢʠ/ʦʙʿʝʢʪʠ. 

ɼʂɺ ʚʘʞʠ ʥʘʿʤʥʦʛʫ 10 ʛʦʜʠʥʠ, ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʚʠʜʦʪ ʥʘ ʦʙʿʝʢʪʦʪ. ɼʦʟʚʦʣʘʪʘ ʩʝ ʦʜʟʝʤʘ ʚʦ ʩʣʫʯʘʿ ʠʟʛʨʘʜʙʘʪʘ ʜʘ 

                                                

19 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 73/11  
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʥʝ ʟʘʧʦʯʥʝ ʚʦ ʨʦʢ ʦʜ ʜʚʝ ʛʦʜʠʥʠ ʦʜ ʠʟʜʘʚʘˁʝʪʦ ʥʘ ʜʦʟʚʦʣʘʪʘ. 

 

ʇʨʝʜ ʟʘʧʦʯʥʫʚʘˁʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʇʉʆɺ, ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʩʪʘʚʠ ʙʘʨʘˁʝ ʟʘ ɼʂɺ ʜʦ ʄɾʉʇʇ ʟʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ 

ʧʨʦʯʠʩʪʫʚʘˁʝ ʠ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ (ʝʬʣʫʝʥʪʠ). 

 

ɼʨʫʛʠ ʜʦʟʚʦʣʠ ɿʘʢʦʥʦʪ ʟʘ ʛʨʘʜʝˁʝ20 ʛʠ ʜʝʬʠʥʠʨʘ ʩʣʝʜʥʠʪʝ ʟʘʜʦʣʞʠʪʝʣʥʠ ʜʦʟʚʦʣʠ: 

Â ʆʜʦʙʨʝʥʠʝ ʟʘ ʛʨʘʜʙʘ (ʆɻ) ʪʨʝʙʘ ʜʘ ʩʝ ʠʟʜʘʜʝ ʟʘ ʦʙʝʪʝ ʇʉʆɺ (ʦʜ ʄʊɺ) ʠ ʟʘ ʩʠʬʦʥʦʪ (ʦʜ ɻʨʘʜʦʪ). ɹʘʨʘˁʝʪʦ 
ʟʘ ʜʦʙʠʚʘˁʝ ʥʘ ʆɻ ʚʢʣʫʯʫʚʘ, ʧʦʤʝʺʫ ʜʨʫʛʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʦʩʥʦʚʝʥ ʧʨʦʝʢʪ ʠ ʦʜʣʫʢʘ ʦʜ ʄɾʉʇʇ ʟʘ ʦʜʦʙʨʝʥʠʝ 
ʥʘ ʆɺɾʉ. ʆɻ ʚʘʞʠ ʜʚʝ ʛʦʜʠʥʠ, ʘ ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʟʘʧʦʯʥʘʪʠ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ. ʆɻ ʟʘ ʇʉʆɺ 
ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʙʠʝ ʧʨʝʜ ʟʘʧʦʯʥʫʚʘˁʝʪʦ ʥʘ ʢʘʢʚʠ ʙʠʣʦ ʛʨʘʜʝʞʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʜʦʜʝʢʘ ʆɻ ʟʘ ʣʝʚʠʦʪ ʠ 
ʜʝʩʥʠʦʪ ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʙʝʰʝ ʠʟʜʘʜʝʥʦ ʦʜ ɻʨʘʜʦʪ ʚʦ 2017 ʛʦʜʠʥʘ. 

 

Â ʊʨʝʙʘ ʜʘ ʩʝ ʠʟʛʦʪʚʠ ʪ.ʥ. ʇʨʦʝʢʪ ʟʘ ʫʧʦʪʨʝʙʘ ʠ ʦʜʨʞʫʚʘˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɿʘʢʦʥʦʪ ʠ ʜʘ ʩʝ ʦʜʦʙʨʠ ʟʘ 
ʦʙʝʪʝ ʇʉʆɺ (ʦʜ ʄʊɺ) ʠ ʟʘ ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ/ʩʠʬʦʥʦʪ (ʦʜ ɻʨʘʜʦʪ) ʧʦ ʟʘʚʨʰʫʚʘˁʝʪʦ ʥʘ 
ʠʟʛʨʘʜʙʘʪʘ, ʘ ʧʨʝʜ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ. ʊʦʿ ʩʦʜʨʞʠ ʪʝʭʥʠʯʢʠ, ʪʝʭʥʦʣʦʰʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʫʩʣʦʚʠ ʥʘ 
ʦʙʿʝʢʪʠʪʝ; ʦʜʨʝʜʙʠ ʟʘ ʧʝʨʠʦʜʠʯʥʦ ʩʣʝʜʝˁʝ ʥʘ ʠʟʛʨʘʜʝʥʠʪʝ ʦʙʿʝʢʪʠ, ʦʧʨʝʤʘ, ʫʨʝʜʠ, ʧʦʩʪʨʦʿʢʠ ʠʪʥ. 

 

Â ʇʦ ʪʝʭʥʠʯʢʠʦʪ ʧʨʝʛʣʝʜ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʠʟʜʘʜʝ ʆʜʦʙʨʝʥʠʝ ʟʘ ʫʧʦʪʨʝʙʘ ʟʘ ʇʉʆɺ (ʦʜ ʄʊɺ) ʠ ʟʘ 
ʢʦʣʝʢʪʦʨʠʪʝ/ʩʠʬʦʥʦʪ (ʦʜ ɻʨʘʜʦʪ) ʟʘ ʜʘ ʩʝ ʧʦʪʚʨʜʠ ʜʘʣʠ ʩʪʨʫʢʪʫʨʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 
ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ ʠʣʠ ʠʟʚʝʜʙʝʥʠʦʪ ʧʨʦʝʢʪ (ʚʦ ʩʣʫʯʘʿ ʥʘ ʢʘʢʚʠ ʙʠʣʦ ʧʨʦʤʝʥʠ ʥʘ ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ ʚʦ 
ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘʪʘ). 

 

ʂʚʘʣʠʪʝʪ ʥʘ 

ʚʦʟʜʫʭʦʪ/ ʝʤʠʩʠʠ 

ʚʦ ʚʦʟʜʫʭʦʪ 

ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ21 ʛʠ ʜʝʬʠʥʠʨʘ ʪʝʭʥʠʯʢʠʪʝ ʫʩʣʦʚʠ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʠʣʠ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʰʪʦ ʧʨʦʠʟʣʝʛʫʚʘʘʪ ʦʜ ʯʦʚʝʯʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʛʦ ʨʝʛʫʣʠʨʘ ʧʣʘʥʠʨʘˁʝʪʦ ʥʘ 

ʟʘʪhʠʪʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ, ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ, ʠʥʚʝʥʪʘʨʦʪ ʥʘ ʝʤʠʩʠʠ, ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʚʦʟʜʫʭʦʪ ʠ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ. 

  

ɽʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʠ ʥʠʚʥʦʪʦ ʩʣʝʜʝˁʝ ʩʝ ʧʦʜʝʪʘʣʥʦ ʨʝʛʫʣʠʨʘʥʠ ʩʦ ʩʣʝʜʥʠʪʝ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ:  

Â ʋʨʝʜʙʘ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʘ ʠ ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ ʠ 

                                                

20 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 130/2009, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 35/2018   

21 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 67/04, 92/07, 35/10, 47/11, 59/12, 100/12, 163/13, 44/15  
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʧʨʘʛʦʚʠ ʥʘ ʘʣʘʨʤʠʨʘˁʝ, ʨʦʢʦʚʠ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ, ʤʘʨʛʠʥʠ ʥʘ ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ 
ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʮʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʜʦʣʛʦʨʦʯʥʠ ʮʝʣʠ22 ʠ ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ, ʥʘʯʠʥʠʪʝ, 
ʧʦʩʪʘʧʢʠʪʝ, ʤʝʪʦʜʠʪʝ ʠ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʤʝʨʝˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ23 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʜʦʟʚʦʣʝʥʠʪʝ ʥʠʚʦʘ ʥʘ ʝʤʠʩʠʠ ʠ ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʦʪʧʘʜʥʠʪʝ ʛʘʩʦʚʠ ʠ ʧʘʨʝʠ ʝʤʠʪʠʨʘʥʠ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ ʚʦ ʚʦʟʜʫʭʦʪ24 

ɽʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʦʜ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʪʠˁʘ ʚʦ ʇʉʆɺ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʝʤʠʩʠʠ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ, ʧʨʠ 

ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʠʤʝʥʘʪ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ.  

 

ɹʫʯʘʚʘ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ25 ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʩʣʝʜʝˁʝʪʦ ʥʘ ʙʫʯʘʚʘʪʘ ʠ ʧʨʝʟʝʤʘˁʝʪʦ 

ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʩʝ ʟʘʜʦʣʞʠʪʝʣʥʠ ʟʘ ʚʨʝʤʝ ʥʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ.  

 

ʈʝʣʝʚʘʥʪʥʠ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ ʩʝ:  

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ26 ʛʠ ʜʝʬʠʥʠʨʘ 
ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ ʤʝʨʥʠʪʝ ʤʝʩʪʘ27 ʛʠ ʜʝʬʠʥʠʨʘ ʣʦʢʘʮʠʠʪʝ ʥʘ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ ʠ 
ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʦʜ ʢʘʜʝ ˃ʝ ʩʝ ʩʣʝʜʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʠʟʚʦʨʠʪʝ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʚʦ ʟʘʚʠʩʥʦʩʪ 
ʦʜ ʩʪʝʧʝʥʦʪ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ, ʚʠʜʦʪ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ (ʧʦʜʝʣʝʥʦ 
ʚʦ 4 ʧʦʜʨʘʯʿʘ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ): 

o ʇʦʜʨʘʯʿʝ ʩʦ I ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ: ʧʦʜʨʘʯʿʘ ʟʘ ʪʫʨʠʟʘʤ ʠ ʨʝʢʨʝʘʮʠʿʘ, ʧʦʜʨʘʯʿʝ ʚʦ 
ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʟʜʨʘʚʩʪʚʝʥʠ ʫʩʪʘʥʦʚʠ, ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ ʠʣʠ ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ. 

o ʇʦʜʨʘʯʿʝ ʩʦ II ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ: ʩʪʘʥʙʝʥʠ ʨʝʦʥʠ, ʧʦʜʨʘʯʿʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ 
ʦʙʨʘʟʦʚʥʠ ʠʥʩʪʠʪʫʮʠʠ, ʦʙʿʝʢʪʠ ʟʘ ʧʨʠʤʘʨʥʘ ʟʜʨʘʚʩʪʚʝʥʘ ʟʘʰʪʠʪʘ, ʠʛʨʘʣʠʰʪʘ ʠ ʿʘʚʥʠ ʧʘʨʢʦʚʠ 
ʠʪʥ. 

o ʇʦʜʨʘʯʿʝ ʩʦ III ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ: ʢʦʤʝʨʮʠʿʘʣʥʠ ʧʦʜʨʘʯʿʘ, ʧʦʜʨʘʯʿʘ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ 
ʘʢʪʠʚʥʦʩʪʠ ʠʪʥ. 

o ʇʦʜʨʘʯʿʝ ʩʦ IV ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ: ʥʝʩʪʘʥʙʝʥʠ ʧʦʜʨʘʯʿʘ ʥʘʤʝʥʝʪʠ ʠʩʢʣʫʯʠʚʦ ʟʘ 

                                                

22 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 50/05 ͙  4/13 

23 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ  11/12 

24 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 141/10 

25 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ  79/07, 124/10, 47/11,163/13 ͙  146/15 

26 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 147 / 08 

27 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 120/08 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʠʥʜʫʩʪʨʠʩʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠʪʥ. 
ʃʦʢʘʮʠʿʘʪʘ ʟʘ ʇʉʆɺ ʝ ʧʦʜʨʘʯʿʝ ʩʦ IV ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ (70 dB ʚʦ ʪʝʢʦʪ ʥʘ ʜʝʥʦʪ ʠ 60 dB ʚʦ ʪʝʢʦʪ 

ʥʘ ʥʦ˃ʪʘ). 

 

Â ʇʨʘʚʠʣʥʠʢ ʟʘ ʚʠʜʦʚʠʪʝ ʥʘ ʧʦʩʝʙʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʙʫʯʘʚʘ, ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ ʢʦʠ ʪʨʝʙʘ ʜʘ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ 
ʧʦʩʪʨʦʿʢʠʪʝ, ʦʙʿʝʢʪʠʪʝ, ʦʧʨʝʤʘʪʘ ʠ ʫʨʝʜʠʪʝ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʥʘ ʦʪʚʦʨʝʥ ʧʨʦʩʪʦʨ ʚʦ ʧʦʛʣʝʜ ʥʘ 
ʝʤʠʪʠʨʘʥʘʪʘ ʙʫʯʘʚʘ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʙʫʯʘʚʘ28. ʆʚʦʿ ʇʨʘʚʠʣʥʠʢ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʠʤʝʥʠ ʧʨʠ 
ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʇʉʆɺ, ʩʠʬʦʥʦʪ ʠ ʢʦʣʝʢʪʦʨʠʪʝ.  

 

ʋʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜ 

ɿʘʢʦʥʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ29 ʝ ʢʣʫʯʝʥ ʟʘʢʦʥ ʢʦʿ ʛʠ ʜʝʬʠʥʠʨʘ ʧʨʠʥʮʠʧʠʪʝ ʠ ʮʝʣʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜʦʪ; ʧʨʘʚʘʪʘ ʠ ʦʙʚʨʩʢʠʪʝ ʥʘ ʧʨʘʚʥʠʪʝ ʣʠʮʘ; ʢʘʢʦ ʠ ʥʘʯʠʥʠʪʝ ʠ ʫʩʣʦʚʠʪʝ ʩʧʦʨʝʜ ʢʦʠ ʤʦʞʝ ʜʘ ʩʝ ʚʨʰʠ 

ʩʦʙʠʨʘˁʝ, ʪʨʘʥʩʧʦʨʪ, ʪʨʝʪʤʘʥ, ʩʢʣʘʜʠʨʘˁʝ, ʧʨʝʨʘʙʦʪʢʘ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʦʪʧʘʜʦʪ. ɿʘʢʦʥʦʪ, ʠʩʪʦ ʪʘʢʘ, ʿʘ 

ʜʝʬʠʥʠʨʘ ʦʙʚʨʩʢʘʪʘ ʟʘ ʜʦʙʠʚʘˁʝ ʆʜʦʙʨʝʥʠʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ. 

 

ʈʝʣʝʚʘʥʪʥʠ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʚʦ ʚʨʩʢʘ ʩʦ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʪʧʘʜ ʩʝ:  

 

Â ʃʠʩʪʘʪʘ ʥʘ ʚʠʜʦʚʠ ʦʪʧʘʜ30 ʛʠ ʥʘʚʝʜʫʚʘ ʚʠʜʦʚʠʪʝ ʦʪʧʘʜ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʩʧʦʨʝʜ ʠʟʚʦʨ ʥʘ ʛʝʥʝʨʠʨʘˁʝ ʠ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʧʘʩʥʠʦʪ ʦʪʧʘʜ ʝ ʦʟʥʘʯʝʥ ʚʦ ʃʠʩʪʘʪʘ ʩʦ ʼʚʝʟʜʠʯʢʘ (*).  

ʉʧʦʨʝʜ ʃʠʩʪʘʪʘ, ʪʠˁʘʪʘ ʦʜ ʪʨʝʪʤʘʥʦʪ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʢʘʢʦ ʥʝʦʧʘʩʝʥ ʦʪʧʘʜ. ɺʦ 

ʤʦʤʝʥʪʦʚ ʥʝʜʦʩʪʘʩʫʚʘʘʪ ʧʦʜʘʪʦʮʠ ʟʘ ʪʠˁʘʪʘ ʠ ʥʝʿʟʠʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʦ ʤʦʞʝ ʜʘ ʧʦʢʘʞʘʪ ʜʘʣʠ ʦʚʦʿ 

ʚʠʜ ʦʪʧʘʜ ʝ ʦʧʘʩʝʥ ʠʣʠ ʥʝʦʧʘʩʝʥ. 

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʥʘʯʠʥʦʪ ʠ ʫʩʣʦʚʠʪʝ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʪʧʘʜʦʪ, ʢʘʢʦ ʠ ʫʩʣʦʚʠʪʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʛʠ 
ʠʩʧʦʣʥʫʚʘʘʪ ʣʦʢʘʮʠʠʪʝ ʥʘ ʢʦʠ ʩʝ ʚʨʰʠ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʦʪʧʘʜʦʪ31 ʛʠ ʜʝʬʠʥʠʨʘ ʫʩʣʦʚʠʪʝ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ 
ʦʪʧʘʜʦʪ ʧʨʠ ʠʟʛʨʘʜʙʘʪʘ ʠ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʦʙʿʝʢʪʠʪʝ. ʉʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ, ʠʟʚʝʜʫʚʘʯʠʪʝ ʥʘ ʇʉʆɺ ʚʦ 
ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘʪʘ ʪʨʝʙʘ ʜʘ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʟʘ ʧʨʠʚʨʝʤʝʥʦ ʩʢʣʘʜʠʨʘˁʝ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 
ʠʩʢʦʧʘʥʦʪʦ ʟʝʤʿʠʰʪʝ, ʚʝʛʝʪʘʮʠʿʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʠʥʩʪʘʣʘʮʠʠ ʰʪʦ ˃ʝ ʙʠʜʘʪ ʧʨʝʤʝʩʪʝʥʠ. ʀʩʪʦ ʪʘʢʘ, 
ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʇʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʟʘ ʬʘʟʘʪʘ ʥʘ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ, ʰʪʦ ˃ʝ ʚʢʣʫʯʫʚʘ 
ʤʝʨʢʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʛʝʥʝʨʠʨʘʥʘʪʘ ʪʠˁʘ ʦʜ ʪʨʝʪʤʘʥʦʪ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʢʘʢʦ ʠ ʩʦ ʩʠʪʝ ʜʨʫʛʠ 
ʚʠʜʦʚʠ ʛʝʥʝʨʠʨʘʥ ʦʪʧʘʜ. 

                                                

28 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 142/13  

29 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ ͪΦ 68/04, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 39/16 

30 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 100/05  

31 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 29/07 
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Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʚʦʜʝˁʝ ʥʘ ʝʚʠʜʝʥʮʠʿʘʪʘ ʚʦ ʈʝʛʠʩʪʘʨʦʪ ʟʘ ʦʪʧʘʜ32 ʠ 
ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʝʚʠʜʝʥʮʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜ, ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ 
ʦʙʨʘʩʮʠʪʝ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ ʥʘ ʦʪʧʘʜ, ʢʘʢʦ ʠ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʛʦʜʠʰʥʠʪʝ 
ʠʟʚʝʰʪʘʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ33 ʿʘ ʦʧʠʰʫʚʘʘʪ ʩʪʨʫʢʪʫʨʘʪʘ ʠ ʚʠʜʦʪ ʥʘ ʧʦʜʘʪʦʮʠ ʰʪʦ ʪʨʝʙʘ ʜʘ 
ʙʠʜʘʪ ʚʢʣʫʯʝʥʠ ʚʦ ʛʦʜʠʰʥʠʪʝ ʠʟʚʝʰʪʘʠ ʧʦʜʥʝʩʝʥʠ ʦʜ ʧʨʘʚʥʠ ʣʠʮʘ ʢʦʠ ʩʝ ʟʘʥʠʤʘʚʘʘʪ ʩʦ ʦʪʧʘʜ ʜʦ ʄɾʉʇʇ. 

 

ɿʘʰʪʠʪʘ ʥʘ 

ʧʨʠʨʦʜʘʪʘ 

ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ34 ʛʠ ʜʝʬʠʥʠʨʘ ʢʘʪʝʛʦʨʠʠʪʝ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ, ʞʠʚʝʘʣʠʰʪʘ ʠ 

ʝʢʦʣʦʰʢʠ ʟʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ, ʨʝʣʝʚʘʥʪʥʠʪʝ ʪʝʣʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʦʧʰʪʠʪʝ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʅʘʪʫʨʘ 2000, ʢʘʢʦ ʠ ʨʘʟʚʠʚʘˁʝ ʠ ʫʩʚʦʿʫʚʘˁʝ ʥʘ 

ʎʨʚʝʥʘʪʘ ʣʠʩʪʘ ʥʘ ʬʣʦʨʘ ʠ ʬʘʫʥʘ ʚʦ ʇɱʈ ʄʘʢʝʜʦʥʠʿʘ. 

 

ɼʝʬʠʥʠʨʘʥʠ ʩʝ ʰʝʩʪ ʢʘʪʝʛʦʨʠʠ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ (ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘʪʘ ʥʘ ʄʉɿʇ): 

Ia. ʉʪʨʦʛ ʧʨʠʨʦʜʝʥ ʨʝʟʝʨʚʘʪ 

Ib. ʇʦʜʨʘʯʿʝ ʥʘ ʜʠʚʠʥʘ 

II. ʅʘʮʠʦʥʘʣʝʥ ʧʘʨʢ 

III. ʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ 

IV. ʇʘʨʢ ʥʘ ʧʨʠʨʦʜʘʪʘ 

V. ɿʘʰʪʠʪʝʥ ʧʨʝʜʝʣ 

VI. ʇʦʚʝ˃ʝʥʘʤʝʥʩʢʦ ʧʦʜʨʘʯʿʝ. 

 

ʃʦʢʘʣʠʪʝʪʦʪ ñʆʩʪʨʦʚʦò ʚʦ ʥʘʩʝʣʙʘʪʘ ʊʨʫʙʘʨʝʚʦ ʝ ʧʨʦʛʣʘʩʝʥ ʟʘ ʟʘʰʪʠʪʝʥ ñʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘò ʚʦ 1976 

ʛʦʜʠʥʘ, ʩʦ ʦʜʣʫʢʘ ʥʘ ɻʨʘʜʩʢʦʪʦ ʩʦʙʨʘʥʠʝ. ʉʧʦʨʝʜ ʛʦʨʝʥʘʚʝʜʝʥʠʦʪ ɿʘʢʦʥ, ʤʦʨʘ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʩʪʫʜʠʿʘ ʟʘ 

ʨʝʚʘʣʦʨʠʟʘʮʠʿʘ/ʨʝ-ʝʚʘʣʫʘʮʠʿʘ ʟʘ ʩʝʢʦʝ ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ ʧʨʦʛʣʘʩʝʥʦ ʚʦ ʿʫʛʦʩʣʦʚʝʥʩʢʠʦʪ ʧʝʨʠʦʜ, ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʫʪʚʨʜʠ ʪʝʢʦʚʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʥʝʛʦʚʠʪʝ ʧʨʠʨʦʜʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʧʦʪʨʝʙʘʪʘ ʟʘ ʟʘʰʪʠʪʘ. ɺʦ 2009 ʛʦʜʠʥʘ, 

ɺʣʘʜʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʛʦ ʟʘʧʦʯʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʚʘʣʦʨʠʟʘʮʠʿʘ. ɺʦ 2010 ʛʦʜʠʥʘ, ʇʨʝʜʣʦʛ-ʟʘʢʦʥ ʟʘ 

ʦʙʝʣʝʞʫʚʘˁʝ ʥʘ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ï ʠʥʪʝʛʨʘʣʥʦ ʧʦʜʨʘʯʿʝ ʆʩʪʨʦʚʦ, ɸʨʙʦʪʝʪʫʤ ʠ ɽʟʝʨʮʝ (ʚʦ ʨʘʤʢʠ ʥʘ 

ɸʨʙʦʪʝʪʫʤ) ʙʝʰʝ ʧʨʝʜʣʦʞʝʥ ʜʦ ɺʣʘʜʘʪʘ. ʉʧʦʨʝʜ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʜ ʧʨʝʪʩʪʘʚʥʠʢ ʥʘ ʄɾʉʇʇ ʧʨʠ ʠʟʨʘʙʦʪʢʘʪʘ 

ʥʘ ʦʚʘʘ ʩʪʫʜʠʿʘ, ʇʨʝʜʣʦʛʦʪ ʝ ʦʜʙʠʝʥ ʧʦʨʘʜʠ ʬʘʢʪʦʪ ʜʝʢʘ ʐʫʤʘʨʩʢʠʦʪ ʬʘʢʫʣʪʝʪ ʥʝʤʘ ʜʦʚʦʣʝʥ ʢʘʧʘʮʠʪʝʪ ʜʘ 

ʫʧʨʘʚʫʚʘ ʩʦ ʥʦʚʦʪʦ ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ. 

                                                

32 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 39/09  

33 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ ͪΦ 7/06 

34 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 67/06, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 146/15 
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ʈʘʙʦʪʥʘ ʩʠʣʘ ʠ 

ʚʨʘʙʦʪʫʚʘˁʝ 

ʉʠʪʝ ʧʨʘʰʘˁʘ ʧʦʚʨʟʘʥʠ ʩʦ ʚʨʘʙʦʪʫʚʘˁʝʪʦ ʩʝ ʜʝʬʠʥʠʨʘʥʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʨʘʙʦʪʥʠ ʦʜʥʦʩʠ35. 

ʆʜʨʝʜʙʠʪʝ ʦʜ ɿʘʢʦʥʦʪ ʩʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʢʦʥʚʝʥʮʠʠʪʝ ʥʘ ʄʆʊ ʚʦ ʚʨʩʢʘ ʩʦ ʧʨʠʥʫʜʥʘʪʘ ʨʘʙʦʪʘ, 

ʜʠʩʢʨʠʤʠʥʘʮʠʿʘʪʘ, ʜʝʪʩʢʠʦʪ ʪʨʫʜ, ʝʜʥʘʢʚʘʪʘ ʥʘʛʨʘʜʘ, ʩʣʦʙʦʜʘʪʘ ʥʘ ʟʜʨʫʞʫʚʘˁʝ, ʧʨʘʚʦʪʦ ʥʘ ʦʨʛʘʥʠʟʠʨʘˁʝ ʠ 

ʢʦʣʝʢʪʠʚʥʦ ʜʦʛʦʚʘʨʘˁʝ.  

ɺʦ ʪʝʢʦʪ ʥʘ ʩʠʪʝ ʬʘʟʠ ʥʘ ʧʨʦʝʢʪʦʪ, ʠ ʂʦʤʧʘʥʠʿʘʪʘ ʠ ʠʟʚʝʜʫʚʘʯʠʪʝ ʩʝ ʜʦʣʞʥʠ ʜʘ ʛʠ ʩʧʨʦʚʝʜʘʪ ʦʜʨʝʜʙʠʪʝ ʦʜ 

ʦʚʦʿ ɿʘʢʦʥ. 

 

ɹʝʟʙʝʜʥʦʩʪ ʠ 

ʟʜʨʘʚʿʝ ʧʨʠ 

ʨʘʙʦʪʘ 

ɹɿʈ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʝ ʜʦʙʨʦ ʨʝʛʫʣʠʨʘʥʘ ʧʨʝʢʫ ʩʝʨʠʿʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʟʘʢʦʥʠ ʠ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ. 

 

ɿʘʢʦʥʦʪ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ36 ʝ ʢʣʫʯʝʥ ʟʘʢʦʥ ʢʦʿ ʛʠ ʜʝʬʠʥʠʨʘ ʤʝʨʢʠʪʝ ʠ ʦʙʚʨʩʢʠʪʝ ʚʦ ʦʙʣʘʩʪʘ 

ʥʘ ɹɿʈ. ʅʝʛʦʚʠʪʝ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʛʠ ʚʢʣʫʯʫʚʘʘʪ:  

 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʠʟʛʦʪʚʫʚʘˁʝ ʥʘ ʠʟʿʘʚʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ37 ʛʠ ʜʝʬʠʥʠʨʘ ʟʘʜʦʣʞʠʪʝʣʥʠʪʝ 
ʟʜʨʘʚʩʪʚʝʥʠ ʠ ʙʝʟʙʝʜʥʦʩʥʠ ʠʟʿʘʚʠ ʟʘ ʩʝʢʦʝ ʨʘʙʦʪʥʦ ʤʝʩʪʦ; ʘʥʛʘʞʠʨʘˁʝ ʥʘ ʦʚʣʘʩʪʝʥ ʩʣʫʞʙʝʥʠʢ ʟʘ 
ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʠ ʦʬʠʮʠʿʘʣʥʘ ʟʜʨʘʚʩʪʚʝʥʘ ʫʩʪʘʥʦʚʘ; ʫʩʚʦʿʫʚʘˁʝ ʥʘ ʧʨʦʪʠʚʧʦʞʘʨʥʘ ʟʘʰʪʠʪʘ, ʤʝʨʢʠ 
ʟʘ ʧʨʚʘ ʧʦʤʦʰ ʠ ʝʚʘʢʫʘʮʠʿʘ; ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʦʙʫʢʠ ʟʘ ʧʨʚʘ ʧʦʤʦʰ, ʧʨʦʪʠʚʧʦʞʘʨʥʘ ʟʘʰʪʠʪʘ, ʩʧʘʩʫʚʘˁʝ ʠ 
ʝʚʘʢʫʘʮʠʿʘ; ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʝʨʠʦʜʠʯʥʠ ʤʝʜʠʮʠʥʩʢʠ ʧʨʝʛʣʝʜʠ ʟʘ ʚʨʘʙʦʪʝʥʠʪʝ.  

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʣʠʯʥʘʪʘ ʟʘʰʪʠʪʥʘ ʦʧʨʝʤʘ ʧʨʠ ʨʘʙʦʪʘ38 ʿʘ ʜʝʬʠʥʠʨʘ ʟʘʜʦʣʞʠʪʝʣʥʘʪʘ ʦʜʨʝʜʙʘ ʟʘ 
ʢʦʨʠʩʪʝˁʝ ʥʘ ʣʠʯʥʘ ʟʘʰʪʠʪʥʘ ʦʧʨeʤʘ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ. 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʨʘʙʦʪʥʘ ʦʧʨʝʤʘ39 ʛʦ ʜʝʬʠʥʠʨʘ ʟʘʜʦʣʞʠʪʝʣʥʦʪʦ ʧʝʨʠʦʜʠʯʥʦ ʪʝʩʪʠʨʘˁʝ ʥʘ 
ʦʧʨʝʤʘʪʘ ʟʘ ʨʘʙʦʪʘ. 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʦʧʨʝʤʘ ʟʘ ʨʘʙʦʪʘ40 ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʥʘ 
ʚʨʘʙʦʪʝʥʠʪʝ ʤʦʨʘ ʜʘ ʠʤ ʙʠʜʝ ʜʦʩʪʘʧʥʘ ʩʦʦʜʚʝʪʥʘ ʠ ʙʝʟʙʝʜʥʘ ʨʘʙʦʪʥʘ ʦʧʨʝʤʘ; ʨʘʙʦʪʦʜʘʚʮʠʪʝ ʤʦʨʘ ʜʘ 
ʧʨʝʟʝʤʘʪ ʤʝʨʢʠ ʟʘ ʤʠʥʠʤʠʟʠʨʘˁʝ ʥʘ ʨʠʟʠʮʠʪʝ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʠ ʠʟʚʝʩʪʫʚʘˁʘ ʠ 

                                                

35 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 62/05, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 27/16   

36 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ ͪΦ 92/07, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 30/2016 

37 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ ͪΦ 07/08  

38 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ ͪΦ 116/07  

39 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 116/07 

40 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 116/07 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

ʧʠʩʤʝʥʠ ʥʘʩʦʢʠ ʟʘ ʚʨʘʙʦʪʝʥʠʪʝ, ʢʘʢʦ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʦʙʫʢʠ ʟʘ ʨʠʟʠʮʠʪʝ ʧʨʠ ʨʘʙʦʪʘ. 
Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʧʨʠʚʨʝʤʝʥʠ ʠ ʤʦʙʠʣʥʠ 
ʛʨʘʜʠʣʠʰʪʘ41 ʿʘ ʜʝʬʠʥʠʨʘ ʦʙʚʨʩʢʘʪʘ ʥʘ ʠʟʚʝʜʫʚʘʯʠʪʝ ʜʘ ʨʘʟʚʠʿʘʪ ʇʣʘʥ ʟʘ ɹɿʈ. 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ42 ʛʠ ʜʝʬʠʥʠʨʘ 
ʩʣʝʜʥʠʪʝ ʦʙʚʨʩʢʠ ʟʘ ʨʘʙʦʪʦʜʘʚʮʠʪʝ: ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʿʘʩʥʠ ʧʘʪʝʢʠ ʟʘ ʠʟʣʝʟ ʧʨʠ ʠʪʥʠ ʩʣʫʯʘʠ; ʪʝʭʥʠʯʢʦ 
ʦʜʨʞʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ, ʦʧʨʝʤʘʪʘ ʠ ʫʨʝʜʠʪʝ; ʦʜʨʞʫʚʘˁʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ, ʦʧʨʝʤʘʪʘ ʠ 
ʫʨʝʜʠʪʝ ʥʘ ʩʦʦʜʚʝʪʥʦ ʥʠʚʦ ʥʘ ʭʠʛʠʝʥʘ; ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʨʦʩʪʦʨʠʠ ʟʘ ʧʨʚʘ ʧʦʤʦʰ ʦʧʨʝʤʝʥʠ ʩʦ ʦʩʥʦʚʥʠ 
ʠʥʩʪʘʣʘʮʠʠ ʠ ʦʧʨʝʤʘ ʟʘ ʧʨʚʘ ʧʦʤʦʰ; ʚʦʜʝˁʝ ʛʨʠʞʘ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ ʣʠʮʘ ʩʦ ʭʝʥʜʠʢʝʧ.  

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʙʨʘʟʝʮʦʪ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ ʟʘ ʟʘʧʦʯʥʫʚʘˁʝ ʥʘ ʛʨʘʜʝʞʥʠ 
ʘʢʪʠʚʥʦʩʪʠ43 ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʠʟʚʝʜʫʚʘʯʦʪ ʝ ʜʦʣʞʝʥ ʜʘ ʛʦ ʠʟʚʝʩʪʠ ɼʨʞʘʚʥʠʦʪ ʠʥʩʧʝʢʪʦʨʘʪ ʟʘ ʪʨʫʜ ʚʦ 
ʚʨʩʢʘ ʩʦ ʛʨʘʜʠʣʠʰʪʝʪʦ. 

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʟʠʢ ʦʜ ʙʫʯʘʚʘ44 ʛʦ 
ʜʝʬʠʥʠʨʘ ʟʘʜʦʣʞʠʪʝʣʥʦʪʦ ʤʝʨʝˁʝ ʥʘ ʥʠʚʦʘʪʘ ʥʘ ʙʫʯʘʚʘ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ, ʟʘʙʨʘʥʫʚʘ ʨʘʙʦʪʘ ʟʘ ʚʨʝʤʝ 
ʥʘ ʜʝʥʦʚʠ ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʦʜʤʦʨ, ʥʘʜʚʦʨ ʦʜ ʩʪʘʥʜʘʨʜʥʦʪʦ ʨʘʙʦʪʥʦ ʚʨʝʤʝ ʠʣʠ ʚʦ ʝʢʩʪʨʝʤʥʠ ʚʨʝʤʝʥʩʢʠ 
ʫʩʣʦʚʠ.  

Â ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʟʥʘʮʠ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ45 ʛʠ ʜʝʬʠʥʠʨʘ ʟʘʜʦʣʞʠʪʝʣʥʠʪʝ ʟʜʨʘʚʩʪʚʝʥʠ ʠ 
ʙʝʟʙʝʜʥʦʩʥʠ ʟʥʘʮʠ ʟʘ ʩʠʪʝ ʦʧʘʩʥʠ ʨʘʙʦʪʥʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʝʟʙʝʜʫʚʘ ʩʦʦʜʚʝʪʥʠ ʫʧʘʪʩʪʚʘ ʟʘ 
ʨʘʙʦʪʥʠʮʠʪʝ. 

 

ʂʦʤʧʘʥʠʿʘʪʘ ˃ʝ ʙʘʨʘ ʦʜ ʠʟʚʝʜʫʚʘʯʠʪʝ, ʧʨʝʢʫ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʿʘʚʥʘ ʥʘʙʘʚʢʘ, ʜʘ ʛʠ ʧʦʯʠʪʫʚʘʘʪ ʟʘʢʦʥʩʢʠʪʝ ʙʘʨʘˁʘ 

ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʟʘ ʚʨʝʤʝ ʥʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʢʨʘʿ ʪʦʘ, ʙʝʟʙʝʜʥʦʩʪʘ ʟʘ ʚʨʝʤʝ ʥʘ 

ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʪʨʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʟʘ ʛʨʘʜʠʣʠʰʪʘʪʘ ʝ ʨʝʛʫʣʠʨʘʥʘ ʩʦ ɿʘʢʦʥʦʪ ʟʘ ʛʨʘʜʝˁʝ, 

ʢʘʜʝ ʩʝ ʥʘʚʝʜʫʚʘ ʜʝʢʘ ʠʟʚʝʜʫʚʘʯʠʪʝ ʤʦʨʘ ʜʘ ʩʧʨʦʚʝʜʘʪ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʠ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʛʨʘʜʠʣʠʰʪʘʪʘ.  

 

ɹʝʟʙʝʜʥʦʩʪ ʠ 

ʟʜʨʘʚʿʝ ʥʘ 

ʟʘʝʜʥʠʮʘʪʘ 

ɿʘʢʦʥʦʪ ʟʘ ʟʜʨʘʚʩʪʚʝʥʘ ʟʘʰʪʠʪʘ46 ʛʠ ʟʘʙʨʘʥʫʚʘ ʩʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʛʦ ʟʘʛʨʦʟʘʪ ʯʦʚʝʢʦʚʠʦʪ 

ʞʠʚʦʪ ʠ ʧʨʝʪʩʪʘʚʫʚʘ ʦʩʥʦʚʘ ʟʘ ʧʦʩʪʦʝˁʝ ʥʘ ɼʨʞʘʚʥʠʦʪ ʩʘʥʠʪʘʨʝʥ ʠ ʟʜʨʘʚʩʪʚʝʥ ʠʥʩʧʝʢʪʦʨʘʪ ʢʦʿ ʝ ʦʜʛʦʚʦʨʝʥ 

ʟʘ ʩʣʝʜʝˁʝ, ʩʧʨʝʯʫʚʘˁʝ ʠ ʧʨʦʮʝʥʘ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʩʘʥʠʪʘʨʥʠ, ʟʜʨʘʚʩʪʚʝʥʠ ʠ ʝʧʠʜʝʤʠʦʣʦʰʢʠ ʧʦʪʨʝʙʠ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʦʧʰʪʦʪʦ ʿʘʚʥʦ ʟʜʨʘʚʿʝ. 

                                                

41 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 105/08  

42 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 154/08 

43 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 136/07 

44 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 21/08  

45 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 127/07 

46 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 43/12, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 132/14 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

 

ɿʘʢʦʥʦʪ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʧʘʪʠʰʪʘʪʘ47 ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʠʟʚʝʜʫʚʘʯʠʪʝ ʩʝ ʦʙʚʨʟʘʥʠ ʜʘ 

ʚʦʩʧʦʩʪʘʚʘʪ ʧʨʠʚʨʝʤʝʥ ʧʦʩʝʙʝʥ ʨʝʞʠʤ ʟʘ ʫʧʦʪʨʝʙʘ ʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʧʘʪʠʰʪʘʪʘ ʟʘ ʚʨʝʤʝ ʥʘ ʛʨʘʜʝʞʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ, ʚʦ ʢʦʦʨʜʠʥʘʮʠʿʘ ʩʦ ʧʦʣʠʮʠʿʘʪʘ. 

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʦʚʘʘ ʣʝʛʠʩʣʘʪʠʚʘ, ʂʦʤʧʘʥʠʿʘʪʘ ˃ʝ ʙʘʨʘ ʦʜ ʠʟʚʝʜʫʚʘʯʠʪʝ ʜʘ ʩʝ ʫʩʦʛʣʘʩʘʪ ʩʦ ʥʘʮʠʦʥʘʣʥʦʪʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚʦ ʦʜʥʦʩ ʥʘ ʟʜʨʘʚʿʝʪʦ ʠ ʙʝʟʙʝʜʥʦʩʪʘ ʥʘ ʟʘʝʜʥʠʮʘʪʘ ʚʦ ʬʘʟʘʪʘ ʥʘ ʠʟʛʨʘʜʙʘ. ɿʘ ʚʨʝʤʝ ʥʘ 

ʨʘʙʦʪʘʪʘ ʥʘ ʇʉʆɺ, ʂʦʤʧʘʥʠʿʘʪʘ ˃ʝ ʙʠʜʝ ʟʘʢʦʥʩʢʠ ʦʙʚʨʟʘʥʘ ʜʘ ʛʦ ʦʙʝʟʙʝʜʠ ʟʜʨʘʚʿʝʪʦ ʠ ʙʝʟʙʝʜʥʦʩʪʘ ʥʘ 

ʣʦʢʘʣʥʠʪʝ ʟʘʝʜʥʠʮʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʧʣʘʥʠʨʘʥʠʦʪ ʦʙʿʝʢʪ.  

 

ʆʨʛʘʥʠʟʘʮʠʿʘ ʥʘ 

ʛʨʘʜʠʣʠʰʪʝʪʦ 

ʉʧʦʨʝʜ ɿʘʢʦʥʦʪ ʟʘ ʛʨʘʜʝˁʝ48, ʠʟʚʝʜʫʚʘʯʠʪʝ ʩʝ ʦʙʚʨʟʘʥʠ ʜʘ: 

Â ʠʟʨʘʙʦʪʘʪ ʛʝʦʜʝʪʩʢʠ ʝʣʘʙʦʨʘʪ ʧʨʝʜ ʦʪʧʦʯʥʫʚʘˁʝ ʥʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ 
Â ʩʦʦʜʚʝʪʥʦ ʛʦ ʦʙʝʣʝʞʘʪ ʠ ʟʘʛʨʘʜʘʪ ʛʨʘʜʠʣʠʰʪʝʪʦ ʟʘʨʘʜʠ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʥʝʢʦʥʪʨʦʣʠʨʘʥ ʧʨʠʩʪʘʧ 
Â ʧʦʩʪʘʚʘʪ ʚʠʜʣʠʚʘ ʠʥʬʦʨʤʘʪʠʚʥʘ ʪʘʙʣʘ ʢʦʿʘ ʛʦ ʩʦʜʨʞʠ ʠʤʝʪʦ ʥʘ ʠʟʚʝʜʫʚʘʯʦʪ, ʚʠʜʦʪ ʥʘ ʛʨʘʜʝʞʥʘʪʘ 
ʩʪʨʫʢʪʫʨʘ, ʙʨʦʿʦʪ ʥʘ ʦʜʦʙʨʝʥʠʝʪʦ ʟʘ ʛʨʘʜʝˁʝ, ʠʥʩʪʠʪʫʮʠʿʘʪʘ ʢʦʿʘ ʛʦ ʠʟʜʘʣʘ ʦʜʦʙʨʝʥʠʝʪʦ ʠʪʥ. 

 

ɿʘʢʦʥʦʪ, ʠʩʪʦ ʪʘʢʘ, ʜʝʬʠʥʠʨʘ ʜʝʢʘ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʠʟʛʦʪʚʠ ʇʣʘʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ 

ʟʘʰʪʠʪʘ ʦʜ ʧʦʞʘʨʠ ʠ ʝʢʩʧʣʦʟʠʠ ʢʘʢʦ ʜʝʣ ʦʜ ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ, ʰʪʦ ʿʘ ʦʧʬʘ˃ʘ ʠ ʛʨʘʜʝʞʥʘʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ 

ʬʘʟʘ. 

 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ ʥʘ ʧʨʠʚʨʝʤʝʥʠ ʠ 

ʤʦʙʠʣʥʠ ʛʨʘʜʠʣʠʰʪʘ49, ʠʟʚʝʜʫʚʘʯʠʪʝ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʨʘʟʚʠʿʘʪ ʇʣʘʥ ʟʘ ɹɿʈ. 

 

ʂʫʣʪʫʨʥʦ 

ʥʘʩʣʝʜʩʪʚʦ 

ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ50 ʙʘʨʘ ʠʟʚʝʜʫʚʘʯʠʪʝ ʜʘ ʩʦʨʘʙʦʪʫʚʘʘʪ ʩʦ ɼʠʨʝʢʮʠʿʘʪʘ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ (ʜʝʣ ʦʜ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʢʫʣʪʫʨʘ). ɿʘ ʚʨʝʤʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ 

ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ, ʧʨʦʝʢʪʘʥʪʦʪ ʪʨʝʙʘ ʜʘ ʜʦʙʠʝ ʤʠʩʣʝˁʝ ʦʜ ɼʠʨʝʢʮʠʿʘʪʘ ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʢʫʣʪʫʨʥʦ 

ʥʘʩʣʝʜʩʪʚʦ. ʀʩʪʦ ʪʘʢʘ, ʟʘʢʦʥʩʢʠ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʩʫʩʧʝʥʜʠʨʘʘʪ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʩʣʫʯʘʿ ʥʘ ʢʘʢʚʠ 

ʙʠʣʦ ʩʣʫʯʘʿʥʠ ʥʘʦʜʠ, ʧʨʠ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ ʚʝʜʥʘʰ ʜʘ ʩʝ ʠʟʚʝʩʪʠ ɼʠʨʝʢʮʠʿʘʪʘ. 

                                                

47 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 169/15 ͙  55/16  

48 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ 130/2009, ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ 35/2018   

49 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 105/08  

50 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ нлκлпΣ ͫͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ ммκму 
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ʇʨʘʰʘˁʝ  ʈʝʟʠʤʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ 

 

ʆʪʢʫʧ ʥʘ 

ʟʝʤʿʠʰʪʝ 

ɿʘʢʦʥʦʪ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ51 ʿʘ ʨʝʛʫʣʠʨʘ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ ʥʘ ʠʤʦʪ ʟʘ ʧʨʦʝʢʪʠ ʢʦʠ ʩʝ ʦʜ ʿʘʚʝʥ 

ʠʥʪʝʨʝʩ. ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʣʠʥʝʘʨʥʘ ʠ ʢʦʤʫʥʘʣʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʧʨ. ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ, ʩʧʘʺʘ ʧʦʜ 

ʧʨʦʝʢʪ ʦʜ ʥʘʮʠʦʥʘʣʝʥ/ʿʘʚʝʥ ʠʥʪʝʨʝʩ.  

 

ʇʨʝʛʦʚʦʨʠʪʝ ʟʘ ʠʤʦʪʠʪʝ ʝʢʩʧʣʠʮʠʪʥʦ ʩʝ ʦʭʨʘʙʨʫʚʘʘʪ ʚʦ ɿʘʢʦʥʦʪ. ʆʨʛʘʥʦʪ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ ʝ ʜʦʣʞʝʥ ʜʘ 

ʦʜʨʞʠ ʩʦʩʪʘʥʦʢ ʩʦ ʩʦʧʩʪʚʝʥʠʮʠʪʝ ʥʘ ʠʤʦʪʠʪʝ ʟʘ ʜʘ ʧʨʝʛʦʚʘʨʘ ʟʘ ʠʟʥʦʩʦʪ ʥʘ ʥʘʜʦʤʝʩʪʦʪ ʧʨʝʜ ʜʘ ʩʝ ʠʟʜʘʜʝ 

ʨʝʰʝʥʠʝ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ. 

 

ɿʘʢʦʥʦʪ ʧʨʝʜʚʠʜʫʚʘ ʜʝʢʘ ʪʨʝʙʘ ʜʘ ʠʤ ʩʝ ʠʩʧʣʘʪʠ ʧʨʘʚʠʯʝʥ ʥʘʜʦʤʝʩʪ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʣʠʮʘ (ʥʝ ʧʦʥʠʟʦʢ ʦʜ 

ʧʘʟʘʨʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʠʤʦʪʠ) ʠ ʜʝʢʘ ʩʠʪʝ ʩʨʝʜʩʪʚʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ (ʩʪʨʫʢʪʫʨʠ, ʠʥʩʪʘʣʘʮʠʠ, 

ʢʫʣʪʫʨʠ, ʦʚʦʰʢʠ ʠʪʥ.) ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʜʦʤʝʩʪʘʪ. ʀʩʪʦ ʪʘʢʘ, ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʜʝʢʘ ʩʠʪʝ ʝʢʦʥʦʤʩʢʠ ʟʘʛʫʙʠ ʧʦʚʨʟʘʥʠ 

ʩʦ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʟʝʤʝʥʠ ʧʨʝʜʚʠʜ ʧʨʠ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʥʘʜʦʤʝʩʪʦʪ.  

 

 

 

ʇʨʝʛʣʝʜ ʥʘ ʧʨʠʤʝʥʣʠʚʠʪʝ ʙʘʨʘˁʘ ʥʘ ɽʋ 

ʊʘʙʝʣʘ 3. ʇʨʝʛʣʝʜ ʥʘ ʙʘʨʘˁʘʪʘ ʥʘ ɽʋ ʢʦʠ ʩʝ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʇʨʦʝʢʪʦʪ  

ɼʠʨʝʢʪʠʚʘ  ʂʨʘʪʦʢ ʦʧʠʩ 

ɼʠʨʝʢʪʠʚʘ ʟʘ ʆɺɾʉ 

(ɼʠʨʝʢʪʠʚʘ 2011/92/ɽʋ 

ʟʘ ʦʮʝʥʘ ʥʘ ʝʬʝʢʪʠʪʝ 

ʥʘ ʦʜʨʝʜʝʥʠ ʿʘʚʥʠ ʠ 

ʧʨʠʚʘʪʥʠ ʧʨʦʝʢʪʠ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ 

ʠʟʤʝʥʠʪʝ ʩʦ 

ɼʠʨʝʢʪʠʚʘʪʘ   

2014/52/ɽʋ) 

ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʆɺɾʉ ʦʧʬʘ˃ʘ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʥʘ ʧʨʦʝʢʪʠ, ʦʜ ʠʥʜʫʩʪʨʠʩʢʠ ʜʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʧʨʦʝʢʪʠ, 

ʠ ʛʠ ʦʜʨʝʜʫʚʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʦʚʠʝ ʧʨʦʝʢʪʠ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ɻʠ 

ʜʝʬʠʥʠʨʘ ʧʨʦʮʝʜʫʨʘʣʥʠʪʝ ʝʣʝʤʝʥʪʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʩʣʝʜʘʪ, ʢʘʢʦ ʰʪʦ ʩʝ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʠʟʚʝʰʪʘʿ ʟʘ 

ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʢʦʥʩʫʣʪʘʮʠʠ ʩʦ ʿʘʚʥʦʩʪʘ ʠ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 

ʚʦ ʨʘʤʢʠ ʥʘ ʨʘʟʚʠʚʘˁʝʪʦ ʧʨʦʮʝʜʫʨʠ ʥʘ ʩʦʛʣʘʩʥʦʩʪ ʟʘ ʦʧʬʘʪʝʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ.  

ʆɺɾʉ ʪʨʝʙʘ ʜʘ ʛʠ ʠʜʝʥʪʠʬʠʢʫʚʘ ʜʠʨʝʢʪʥʠʪʝ ʠ ʠʥʜʠʨʝʢʪʥʠʪʝ ʝʬʝʢʪʠ ʥʘ ʧʨʦʝʢʪʦʪ ʚʦ ʦʜʥʦʩ ʥʘ 

ʩʣʝʜʥʠʪʝ ʬʘʢʪʦʨʠ: ʬʣʦʨʘʪʘ, ʬʘʫʥʘʪʘ, ʧʦʯʚʘʪʘ, ʚʦʜʠʪʝ, ʚʦʟʜʫʭʦʪ, ʢʣʠʤʘʪʘ, ʧʝʿʟʘʞʦʪ, ʤʘʪʝʨʠʿʘʣʥʠʪʝ 

ʩʨʝʜʩʪʚʘ ʠ ʢʫʣʪʫʨʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ, ʢʘʢʦ ʠ ʠʥʪʝʨʘʢʮʠʿʘʪʘ ʧʦʤʝʺʫ ʦʚʠʝ ʨʘʟʣʠʯʥʠ ʝʣʝʤʝʥʪʠ. 

ɿʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʤʦʞʘʪ ʜʘ ʿʘ ʨʝʛʫʣʠʨʘʘʪ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʆɺɾʉ ʢʘʢʦ ʧʨʦʮʝʜʫʨʘ ʟʘ ʠʟʜʘʚʘˁʝ ʜʦʟʚʦʣʘ. ʉʠʪʝ 

ʧʨʦʝʢʪʠ ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʛ I ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʠʤʘʘʪ ʟʥʘʯʠʪʝʣʥʠ ʝʬʝʢʪʠ ʚʨʟ ʞʠʚʦʪʥʘʪʘ 

                                                

51 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ͪΦ фрκмрΣ ͫ ͦ ͔͙ͨͦͫ͒ͤ͡ ͙͔͙ͣͤ͘ ͍ͦ мтуκмс 
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ɼʠʨʝʢʪʠʚʘ  ʂʨʘʪʦʢ ʦʧʠʩ 

ʩʨʝʜʠʥʘ ʠ ʙʘʨʘʘʪ ʆɺɾʉ, ʜʦʜʝʢʘ ʟʘ ʧʨʦʝʢʪʠʪʝ ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʛ II ʥʘʮʠʦʥʘʣʥʠʪʝ ʚʣʘʩʪʠ ʪʨʝʙʘ ʜʘ 

ʦʜʣʫʯʘʪ ʜʘʣʠ ʝ ʧʦʪʨʝʙʥʘ ʆɺɾʉ. ʇʨʝʯʠʩʪʠʪʝʣʥʠʪʝ ʩʪʘʥʠʮʠ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ ʢʘʧʘʮʠʪʝʪ ʧʦʛʦʣʝʤ ʦʜ 

150 000 PE ʩʝ ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʛ I (ʟʘ ʥʠʚ ʝ ʧʦʪʨʝʙʥʘ ʟʘʜʦʣʞʠʪʝʣʥʘ ʆɺɾʉ).  

 

ʈʘʤʢʦʚʥʘ ʜʠʨʝʢʪʠʚʘ ʟʘ 

ʚʦʜʠ (ɼʠʨʝʢʪʠʚʘ 

2000/60/ɽC ʟʘ 

ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʈʘʤʢʘ 

ʟʘ ʘʢʪʠʚʥʦʩʪʠ ʥʘ 

ʟʘʝʜʥʠʮʘʪʘ ʚʦ ʦʙʣʘʩʪʘ 

ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʚʦʜʠ) 

ʉʦ ʦʚʘʘ ɼʠʨʝʢʪʠʚʘ ʩʝ ʫʪʚʨʜʫʚʘ ʨʘʤʢʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʢʦʧʥʝʥʠʪʝ ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ, ʧʨʝʦʜʥʠʪʝ ʚʦʜʠ, 

ʢʨʘʿʙʨʝʞʥʠʪʝ ʚʦʜʠ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ. ʊʘʘ ʚʦʩʧʦʩʪʘʚʫʚʘ ʤʦʜʝʣ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ ʧʨʝʢʫ ʨʝʯʝʥ 

ʙʘʩʝʥ, ʧʨʠ ʰʪʦ ʟʘ ʩʝʢʦʿʘ ʦʙʣʘʩʪ ʥʘ ʨʝʯʝʥ ʙʘʩʝʥ ʩʝ ʫʪʚʨʜʫʚʘ "ʧʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʨʝʯʝʥ ʙʘʩʝʥ" ʢʦʿ ʪʨʝʙʘ 

ʜʘ ʩʝ ʘʞʫʨʠʨʘ ʥʘ ʩʝʢʦʠ ʰʝʩʪ ʛʦʜʠʥʠ.  

ɿʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʪʨʝʙʘ ʜʘ ʛʠ ʩʧʨʦʚʝʜʘʪ ʥʝʦʧʭʦʜʥʠʪʝ ʤʝʨʢʠ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʠʣʠ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ ʚʥʝʩʦʪ ʥʘ 

ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʜʠʪʝ ʠ ʜʘ ʛʦ ʩʧʨʝʯʘʪ ʚʣʦʰʫʚʘˁʝʪʦ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʩʠʪʝ ʚʦʜʥʠ ʪʝʣʘ. 

ɺʦʚʝʜʝʥʦ ʝ ʦʧʰʪʦ ʙʘʨʘˁʝ ʟʘ ʝʢʦʣʦʰʢʘ ʟʘʰʪʠʪʘ, ʢʘʢʦ ʠ ʦʧʰʪ ʤʠʥʠʤʫʤ ʥʘ ʭʝʤʠʩʢʠ ʩʪʘʥʜʘʨʜ, ʰʪʦ ʛʠ 

ʦʧʬʘ˃ʘ ʩʠʪʝ ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ. ɿʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʪʨʝʙʘ ʜʘ ʚʦʩʧʦʩʪʘʚʘʪ ʧʨʦʛʨʘʤʠ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʩʪʘʪʫʩʦʪ 

ʥʘ ʚʦʜʠʪʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʫʪʚʨʜʠ ʢʦʭʝʨʝʥʪʝʥ ʠ ʩʝʦʧʬʘʪʝʥ ʧʨʝʛʣʝʜ ʥʘ ʝʢʦʣʦʰʢʠʦʪ ʠ ʭʝʤʠʩʢʠʦʪ ʩʪʘʪʫʩ ʥʘ 

ʩʝʢʦʿʘ ʦʙʣʘʩʪ ʥʘ ʨʝʯʝʥ ʙʘʩʝʥ.  

 

ɼʠʨʝʢʪʠʚʘ 91/271/EEC 

ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ʎʝʣʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʝ ʜʘ ʿʘ ʟʘʰʪʠʪʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʜ ʠʩʧʫʰʪʘˁʘʪʘ 

ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʠʩʧʫʰʪʘˁʘʪʘ ʦʜ ʦʜʨʝʜʝʥʠ ʠʥʜʫʩʪʨʠʩʢʠ ʩʝʢʪʦʨʠ (ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʛ III ʥʘ 

ɼʠʨʝʢʪʠʚʘʪʘ) ʠ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʦʙʠʨʘˁʝʪʦ, ʪʨʝʪʤʘʥʦʪ ʠ ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ 

ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ, ʤʝʰʘʚʠʥʘ ʦʜ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ ʦʜʨʝʜʝʥʠ ʠʥʜʫʩʪʨʠʩʢʠ ʩʝʢʪʦʨʠ. 

ʂʦʥʢʨʝʪʥʦ, ɼʠʨʝʢʪʠʚʘʪʘ ʧʦʜʨʘʟʙʠʨʘ: (ʘ) ʩʝʢʫʥʜʘʨʝʥ ʪʨʝʪʤʘʥ ʥʘ ʩʠʪʝ ʠʩʧʫʰʪʘˁʘ ʦʜ ʘʛʣʦʤʝʨʘʮʠʠ ʥʘʜ 

2000 PE ʠ ʧʦʥʘʧʨʝʜʝʥ ʪʨʝʪʤʘʥ ʟʘ ʘʛʣʦʤʝʨʘʮʠʠ ʥʘʜ 10 000 PE ʚʦ ʥʘʟʥʘʯʝʥʠʪʝ ʯʫʚʩʪʚʠʪʝʣʥʠ ʦʙʣʘʩʪʠ ʠ 

ʥʠʚʥʠ ʩʣʠʚʦʚʠ; (ʙ) ʧʨʝʪʭʦʜʥʦ ʦʚʣʘʩʪʫʚʘˁʝ ʟʘ ʩʠʪʝ ʠʩʧʫʰʪʘˁʘ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʠʩʧʫʰʪʘˁʘ ʦʜ 

ʠʥʜʫʩʪʨʠʿʘʪʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʭʨʘʥʘ ʠ ʠʥʜʫʩʪʨʠʩʢʠ ʠʩʧʫʰʪʘˁʘ ʚʦ ʩʠʩʪʝʤʠʪʝ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʫʨʙʘʥʠ 

ʦʪʧʘʜʥʠ ʚʦʜʠ; (ʚ) ʩʣʝʜʝˁʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʪʘʥʠʮʠʪʝ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ; (ʛ) 

ʢʦʥʪʨʦʣʘ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ ʠ ʧʦʚʪʦʨʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʢʘʢʦ ʠ 

ʧʦʚʪʦʨʥʘʪʘ ʫʧʦʪʨʝʙʘ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʢʘʜʝ ʰʪʦ ʝ ʩʦʦʜʚʝʪʥʦ. 

 

ɼʠʨʝʢʪʠʚʘ 86/278/EEC 

ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʘ 

ʦʩʦʙʝʥʦ ʥʘ ʧʦʯʚʘʪʘ, 

ʧʨʠ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʪʠˁʘ ʚʦ 

ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ 

ʆʚʘʘ ɼʠʨʝʢʪʠʚʘ ʛʦ ʨʝʛʫʣʠʨʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʪʠˁʘʪʘ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ ʥʘ ʥʘʯʠʥ 

ʰʪʦ ˃ʝ ʛʠ ʩʧʨʝʯʠ ʰʪʝʪʥʠʪʝ ʝʬʝʢʪʠ ʚʨʟ ʧʦʯʚʘʪʘ, ʚʝʛʝʪʘʮʠʿʘʪʘ, ʞʠʚʦʪʥʠʪʝ ʠ ʯʦʚʝʢʦʪ, ʩʦ ʰʪʦ ˃ʝ ʩʝ 

ʧʦʪʪʠʢʥʝ ʧʨʘʚʠʣʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ. ɿʘ ʪʘʘ ʮʝʣ, ʩʝ ʟʘʙʨʘʥʫʚʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʥʝʪʨʝʪʠʨʘʥʘ ʪʠˁʘ ʥʘ 

ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ, ʦʩʚʝʥ ʘʢʦ ʠʩʪʘʪʘ ʥʝ ʝ ʠʥʿʝʢʪʠʨʘʥʘ ʠʣʠ ʚʛʨʘʜʝʥʘ ʚʦ ʧʦʯʚʘʪʘ. ɼʠʨʝʢʪʠʚʘʪʘ 

ʧʦʩʪʘʚʫʚʘ ʙʘʨʘˁʘ ʟʘ ʚʦʜʝˁʝ ʜʝʪʘʣʥʘ ʝʚʠʜʝʥʮʠʿʘ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ ʪʠˁʘ, ʢʦʣʠʯʠʥʠʪʝ ʢʦʠ ʩʝ 

ʢʦʨʠʩʪʘʪ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ, ʩʦʩʪʘʚʦʪ ʠ ʩʚʦʿʩʪʚʘʪʘ ʥʘ ʪʠˁʘʪʘ, ʚʠʜʦʪ ʥʘ ʪʨʝʪʤʘʥ ʠ ʣʦʢʘʮʠʠʪʝ ʢʘʜʝ 

ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʪʠˁʘʪʘ.  



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  
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ɼʠʨʝʢʪʠʚʘ  ʂʨʘʪʦʢ ʦʧʠʩ 

ʈʘʤʢʦʚʥʘ ʜʠʨʝʢʪʠʚʘ ʟʘ 

ʦʪʧʘʜ (ɼʠʨʝʢʪʠʚʘ 

2008/98/EC ʟʘ ʦʪʧʘʜ) 

ʆʚʘʘ ɼʠʨʝʢʪʠʚʘ ʛʠ ʧʦʩʪʘʚʫʚʘ ʦʩʥʦʚʥʠʪʝ ʢʦʥʮʝʧʪʠ ʠ ʜʝʬʠʥʠʮʠʠ ʧʦʚʨʟʘʥʠ ʩʦ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʦʪʧʘʜʦʪ, 

ʢʘʢʦ ʰʪʦ ʩʝ ʜʝʬʠʥʠʮʠʠʪʝ ʟʘ ʦʪʧʘʜ, ʨʝʮʠʢʣʠʨʘˁʝ, ʦʙʥʦʚʫʚʘˁʝ. ɺʦ ʥʝʘ ʩʝ ʫʪʚʨʜʝʥʠ ʦʜʨʝʜʝʥʠ ʦʩʥʦʚʥʠ 

ʧʨʠʥʮʠʧʠ ʥʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ: ʦʪʧʘʜʦʪ ʤʦʨʘ ʜʘ ʩʝ ʫʧʨʘʚʫʚʘ ʙʝʟ ʜʘ ʩʝ ʟʘʛʨʦʟʠ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʠ 

ʙʝʟ ʜʘ ḓ ʩʝ ʥʘʰʪʝʪʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ɺʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʠ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʦʪʧʘʜ ʥʘ ʟʝʤʿʠʪʝ-

ʯʣʝʥʢʠ ʥʘ ɽʋ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʠʤʝʥʫʚʘ ʢʘʢʦ ʧʨʠʦʨʠʪʝʪʥʘ ʮʝʣ ʩʣʝʜʥʘʪʘ ʭʠʝʨʘʨʭʠʿʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜʦʪ: ʧʨʝʚʝʥʮʠʿʘ, ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ, ʨʝʮʠʢʣʠʨʘˁʝ, ʦʙʥʦʚʫʚʘˁʝ, ʦʪʩʪʨʘʥʫʚʘˁʝ, ʧʨʠ 

ʰʪʦ ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ (ʜʝʧʦʥʠʨʘˁʝʪʦ) ʝ ʥʘʿʤʘʣʢʫ ʧʦʚʦʣʥʘ ʦʧʮʠʿʘ ʠ ʪʨʝʙʘ ʜʘ ʩʝ ʦʛʨʘʥʠʯʠ ʥʘ ʥʝʦʧʭʦʜʥʠʦʪ 

ʤʠʥʠʤʫʤ. 

 

ɼʠʨʝʢʪʠʚʘʪʘ ʚʢʣʫʯʫʚʘ ʦʜʨʝʜʙʠ ʟʘ ʦʧʘʩʝʥ ʦʪʧʘʜ ʠ ʦʪʧʘʜʥʠ ʤʘʩʣʘ. ʊʘʘ ʙʘʨʘ ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʜʘ ʫʩʚʦʿʘʪ 

ʧʣʘʥʦʚʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʠ ʧʨʦʛʨʘʤʠ ʟʘ ʧʨʝʚʝʥʮʠʿʘ ʥʘ ʦʪʧʘʜ. 

 

ɼʦʧʦʣʥʠʪʝʣʥʦ, ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʤʦʨʘ ʜʘ ʧʦʙʘʨʘʘʪ ʦʜ ʩʝʢʦʿʘ ʫʩʪʘʥʦʚʘ ʠʣʠ ʧʨʝʪʧʨʠʿʘʪʠʝ ʢʦʝ ʠʤʘ ʥʘʤʝʨʘ ʜʘ 

ʠʟʚʨʰʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʦʪ ʜʘ ʜʦʙʠʝ ʜʦʟʚʦʣʘ ʦʜ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ. ʄʦʞʝ ʜʘ ʩʝ ʧʦʩʪʘʚʘʪ ʩʪʘʥʜʘʨʜʠ 

ʟʘ ʪʝʭʥʠʯʢʠ ʤʠʥʠʤʫʤ ʟʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜ ʢʦʠ ʙʘʨʘʘʪ ʜʦʟʚʦʣʘ ʜʦʢʦʣʢʫ ʩʝ ʫʪʚʨʜʠ 

ʧʦʩʪʦʝˁʝʪʦ ʥʘ ʧʨʠʜʦʙʠʚʢʠ ʚʦ ʩʤʠʩʣʘ ʥʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʰʪʦ ʙʠ ʩʝ 

ʜʦʙʠʣʝ ʦʜ ʪʘʢʚʠʪʝ ʤʠʥʠʤʘʣʥʠ ʩʪʘʥʜʘʨʜʠ.  

ʇʦʢʨʘʿ ʦʚʘʘ ɼʠʨʝʢʪʠʚʘ, ʆʜʣʫʢʘʪʘ 2000/532/EC ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʣʠʩʪʘ ʥʘ ʦʪʧʘʜ ʛʦ ʜʝʬʠʥʠʨʘ ʩʠʩʪʝʤʦʪ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʦʪʧʘʜʦʪ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʨʘʟʣʠʢʘ ʧʦʤʝʺʫ ʦʧʘʩʥʠʦʪ ʠ ʥʝʦʧʘʩʥʠʦʪ ʦʪʧʘʜ. ʊʘʘ ʝ ʪʝʩʥʦ 

ʧʦʚʨʟʘʥʘ ʩʦ ʣʠʩʪʘʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʪʦ ʛʦ ʩʦʯʠʥʫʚʘʘʪ ʦʧʘʩʥʠʦʪ ʦʪʧʘʜ ʜʘʜʝʥʘ ʚʦ 

ʇʨʠʣʦʛ III ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ. 

ɼʠʨʝʢʪʠʚʘ ɼʀɽ 

(ɼʠʨʝʢʪʠʚʘ 2010/75/Eʋ 

ʟʘ ʠʥʜʫʩʪʨʠʩʢʘ 

ʝʤʠʩʠʿʘ) 

ɼʠʨʝʢʪʠʚʘʪʘ ɼʀɽ ʛʠ ʨʝʛʫʣʠʨʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʝʤʠʩʠʠ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʦʙʿʝʢʪʠ ʠ ʛʠ ʫʪʚʨʜʫʚʘ ʧʨʘʚʠʣʘʪʘ 

ʟʘ ʠʥʪʝʛʨʠʨʘʥʘ ʧʨʝʚʝʥʮʠʿʘ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ, ʢʘʢʦ ʠ ʙʘʨʘˁʝʪʦ ʩʧʦʨʝʜ ʢʦʝ ʥʠʪʫ ʝʜʝʥ ʦʙʿʝʢʪ ʥʝ 

ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʙʝʟ ʜʦʟʚʦʣʘ. ʀʩʪʦ ʪʘʢʘ, ʛʠ ʫʪʚʨʜʫʚʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʠʣʠ, ʦʥʘʤʫ ʢʘʜʝ ʰʪʦ 

ʪʦʘ ʥʝ ʝ ʧʨʠʤʝʥʣʠʚʦ, ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ, ʚʦʜʘʪʘ ʠ ʟʝʤʿʠʰʪʝʪʦ, ʢʘʢʦ ʠ ʟʘ 

ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʩʦʟʜʘʚʘˁʝʪʦ ʥʘ ʦʪʧʘʜ. ʇʦʛʣʘʚʿʝʪʦ IV ʦʜ ɼʠʨʝʢʪʠʚʘʪʘ ʧʨʦʧʠʰʫʚʘ òʇʦʩʝʙʥʠ ʦʜʨʝʜʙʠ ʟʘ 

ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜ ʠ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʢʦ-ʛʝʥʝʨʘʮʠʿʘ ʥʘ ʦʪʧʘʜ ʟʘ ʢʦʠ ʩʝ ʧʦʩʪʘʚʫʚʘʘʪ 

ʜʦʟʚʦʣʠ, ʢʦʥʪʨʦʣʘ ʥʘ ʝʤʠʩʠʠʪʝ, ʩʣʝʜʝˁʝ ʥʘ ʝʤʠʩʠʠʪʝ, ʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʝʤʠʩʠʠ, 

ʢʘʢʦ ʠ ʫʩʣʦʚʠ ʟʘ ʨʘʙʦʪʘ ʥʘ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜò.  

ɼʠʨʝʢʪʠʚʘ 2002/49/EC 

ʚʦ ʚʨʩʢʘ ʩʦ 

ʦʮʝʥʫʚʘˁʝʪʦ ʠ 

ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ 

ʙʫʯʘʚʘʪʘ ʚʦ 

ɼʠʨʝʢʪʠʚʘʪʘ ʚʦ ʚʨʩʢʘ ʩʦ ʦʮʝʥʫʚʘˁʝʪʦ ʠ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

(ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ï ɼɹɾʉ) ʝ ʛʣʘʚʝʥ ʠʥʩʪʨʫʤʝʥʪ ʥʘ ɽʋ ʟʘ ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ 

ʥʘ ʥʠʚʦʘʪʘ ʥʘ ʠʟʣʦʞʝʥʦʩʪ ʥʘ ʙʫʯʘʚʘ ʠ ʟʘ ʘʢʪʠʚʠʨʘˁʝ ʥʘ ʥʝʦʧʭʦʜʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʠ ʥʘ ʥʠʚʦ ʥʘ ʟʝʤʿʠʪʝ-

ʯʣʝʥʢʠ ʠ ʥʘ ʥʠʚʦ ʥʘ ɽʋ. 

ɿʘ ʜʘ ʛʠ ʦʩʪʚʘʨʠ ʥʘʚʝʜʝʥʠʪʝ ʮʝʣʠ, ɼɹɾʉ ʩʝ ʬʦʢʫʩʠʨʘ ʥʘ ʪʨʠ ʦʙʣʘʩʪʠ ʥʘ ʜʝʿʩʪʚʫʚʘˁʝ: ʫʪʚʨʜʫʚʘˁʝ ʥʘ 
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ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ï 

ɼʝʢʣʘʨʘʮʠʿʘ ʥʘ 

ʇʘʨʣʘʤʝʥʪʦʪ ʠ 

ʉʦʚʝʪʦʪ ʥʘ ɽʋ ʟʘ 

ɼʠʨʝʢʪʠʚʘʪʘ ʚʦ ʚʨʩʢʘ 

ʩʦ ʦʮʝʥʫʚʘˁʝʪʦ ʠ 

ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ 

ʙʫʯʘʚʘʪʘ ʚʦ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʠʟʣʦʞʝʥʦʩʪʘ ʥʘ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʦʙʝʟʙʝʜʫʚʘˁʝ ʠʥʬʦʨʤʘʮʠʠ ʢʦʠ ʩʝ ʜʦʩʪʘʧʥʠ ʟʘ ʿʘʚʥʦʩʪʘ ʚʦ 

ʦʜʥʦʩ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʥʝʿʟʠʥʠʪʝ ʚʣʠʿʘʥʠʿʘ, ʢʘʢʦ ʠ ʩʧʨʝʯʫʚʘˁʝ ʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 

ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʢʘʜʝ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ, ʠ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʙʫʯʘʚʘʪʘ, ʦʥʘʤʫ 

ʢʘʜʝ ʰʪʦ ʝ ʩʦʦʜʚʝʪʝʥ. 

ɼʠʨʝʢʪʠʚʘʪʘ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʢʦʿʘ ʩʝ ʠʟʣʦʞʝʥʠ ʣʫʺʝʪʦ, ʦʩʦʙʝʥʦ ʚʦ 

ʠʟʛʨʘʜʝʥʠʪʝ ʦʙʣʘʩʪʠ, ʚʦ ʿʘʚʥʠʪʝ ʧʘʨʢʦʚʠ ʠʣʠ ʜʨʫʛʠ ʪʠʚʢʠ ʦʙʣʘʩʪʠ ʚʦ ʘʛʣʦʤʝʨʘʮʠʿʘ, ʚʦ ʪʠʚʢʠ ʦʙʣʘʩʪʠ ʚʦ 

ʧʨʠʨʦʜʘ, ʙʣʠʟʫ ʫʯʠʣʠʰʪʘ, ʙʦʣʥʠʮʠ ʠ ʜʨʫʛʠ ʦʙʿʝʢʪʠ ʠ ʦʙʣʘʩʪʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʙʫʯʘʚʘ. ʅʝ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ 

ʙʫʯʘʚʘʪʘ ʰʪʦ ʿʘ ʧʨʝʜʠʟʚʠʢʫʚʘ ʩʘʤʦʪʦ ʠʟʣʦʞʝʥʦ ʣʠʮʝ, ʙʫʯʘʚʘʪʘ ʦʜ ʜʦʤʘʰʥʠ ʘʢʪʠʚʥʦʩʪʠ, ʙʫʯʘʚʘʪʘ ʰʪʦ 

ʿʘ ʩʦʟʜʘʚʘʘʪ ʩʦʩʝʜʠʪʝ, ʙʫʯʘʚʘʪʘ ʥʘ ʨʘʙʦʪʥʦ ʤʝʩʪʦ ʠʣʠ ʙʫʯʘʚʘʪʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠʣʠ 

ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʚʦʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʦʝʥʠ ʦʙʣʘʩʪʠ.  

 

ɼʠʨʝʢʪʠʚʠ ʟʘ ʧʪʠʮʠ ʠ 

ʞʠʚʝʘʣʠʰʪʘ 

ɼʚʝʪʝ ʛʣʘʚʥʠ ɼʠʨʝʢʪʠʚʠ ʥʘ ɽʋ ʚʦ ʚʨʩʢʘ ʩʦ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ ʦʙʝʟʙʝʜʫʚʘʘʪ ʧʨʘʚʥʘ ʨʘʤʢʘ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʝʘʣʠʰʪʘʪʘ ʠ ʚʠʜʦʚʠʪʝ ʥʘ ʬʣʦʨʘ ʠ ʬʘʫʥʘ. ʆʙʝʪʝ ɼʠʨʝʢʪʠʚʠ ʛʦ ʧʨʦʤʦʚʠʨʘʘʪ 

ʦʜʨʞʫʚʘˁʝʪʦ ʥʘ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʙʘʨʘʿ˃ʠ ʦʜ ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʜʘ ʧʨʝʟʝʤʘʪ ʤʝʨʢʠ ʟʘ ʦʜʨʞʫʚʘˁʝ 

ʠʣʠ ʦʙʥʦʚʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ ʠ ʜʠʚʠʪʝ ʚʠʜʦʚʠ ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʟʠʪʝ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʩʦ 

ʩʪʘʪʫʩ ʥʘ ʟʘʰʪʠʪʝʥʠ ʚʠʜʦʚʠ, ʧʨʠʪʦʘ ʚʦʚʝʜʫʚʘʿ˃ʠ ʩʠʣʥʘ ʟʘʰʪʠʪʘ ʟʘ ʦʥʠʝ ʞʠʚʝʘʣʠʰʪʘ ʠ ʚʠʜʦʚʠ ʢʦʠ ʩʝ ʦʜ 

ʦʩʦʙʝʥʦ ʝʚʨʦʧʩʢʦ ʟʥʘʯʝˁʝ. ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʞʠʚʝʘʣʠʰʪʘ ʜʦʚʝʜʝ ʜʦ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʤʨʝʞʘ ʦʜ ʇʦʩʝʙʥʦ 

ʟʘʰʪʠʪʝʥʠ ʦʙʣʘʩʪʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 220 ʞʠʚʝʘʣʠʰʪʘ ʠ ʦʢʦʣʫ 1000 ʚʠʜʦʚʠ ʥʘʚʝʜʝʥʠ ʚʦ ʇʨʠʣʦʛ I ʠ II ʥʘ 

ɼʠʨʝʢʪʠʚʘʪʘ, ʢʦʠ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʩʝ ʦʜ ʝʚʨʦʧʩʢʠ ʠʥʪʝʨʝʩ ʩʧʦʨʝʜ ʢʨʠʪʝʨʠʫʤʠʪʝ ʜʘʜʝʥʠ ʚʦ ɼʠʨʝʢʪʠʚʘʪʘ. 

ɿʘʝʜʥʦ ʩʦ ʇʦʩʝʙʥʦ ʟʘʰʪʠʪʝʥʠʪʝ ʦʙʣʘʩʪʠ ʫʪʚʨʜʝʥʠ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʧʪʠʮʠ, ʬʦʨʤʠʨʘʥʘ ʝ ʤʨʝʞʘ ʥʘ 

ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʜʦʣʞ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ ʥʘʨʝʯʝʥʘ ʅʘʪʫʨʘ 2000.  

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʧʪʠʮʠ, ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʤʦʨʘ ʜʘ ʧʨʝʟʝʤʘʪ ʩʦʦʜʚʝʪʥʠ ʯʝʢʦʨʠ ʟʘ ʜʘ ʩʝ 

ʠʟʙʝʛʥʝ ʟʘʛʘʜʫʚʘˁʝ ʠʣʠ ʚʣʦʰʫʚʘˁʝ ʥʘ ʞʠʚʝʘʣʠʰʪʘʪʘ, ʠʣʠ ʢʘʢʚʠ ʙʠʣʦ ʥʘʨʫʰʫʚʘˁʘ ʰʪʦ ʠʤʘʘʪ ʚʣʠʿʘʥʠʝ 

ʚʨʟ ʧʪʠʮʠʪʝ ʚʦ ʠʣʠ ʥʘʜʚʦʨ ʦʜ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ. ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʞʠʚʝʘʣʠʰʪʘ, 

ʪʨʝʙʘ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʠ ʟʘʰʪʠʪʘʪ ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ ʠ ʚʠʜʦʚʠ ʦʜ ʠʥʪʝʨʝʩ ʥʘ ʟʘʝʜʥʠʮʘʪʘ 

ʩʦ ʮʝʣ ʜʘ ʩʝ ʟʘʯʫʚʘ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ. 

 

ɼʠʨʝʢʪʠʚʠ ʟʘ ɹɿʈ ɽʋ ʠʤʘ ʫʩʚʦʝʥʦ ʥʝʢʦʣʢʫ ɼʠʨʝʢʪʠʚʠ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʠ ʛʘʨʘʥʪʠʨʘˁʝ ʥʘ ɹɿʈ. 

 

ɼʠʨʝʢʪʠʚʘʪʘ 89/391/EEC ʟʘ ɺʦʚʝʜʫʚʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʙʝʟʙʝʜʥʦʩʪʘ ʠ ʟʜʨʘʚʿʝʪʦ ʥʘ 

ʨʘʙʦʪʥʠʮʠʪʝ ʧʨʠ ʨʘʙʦʪʘ ʧʦʪʪʠʢʥʫʚʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ɹɿʈ ʚʦ ʩʠʪʝ ʩʝʢʪʦʨʠ ʥʘ ʜʝʿʩʪʚʫʚʘˁʝ, ʛʠ 

ʧʨʦʤʦʚʠʨʘ ʧʨʘʚʘʪʘ ʥʘ ʨʘʙʦʪʥʠʮʠʪʝ ʜʘ ʥʫʜʘʪ ʧʨʝʜʣʦʟʠ ʚʦ ʚʨʩʢʘ ʩʦ ʟʜʨʘʚʿʝʪʦ ʠ ʙʝʟʙʝʜʥʦʩʪʘ, ʜʘ 

ʧʦʜʥʝʩʫʚʘʘʪ ʞʘʣʙʠ ʜʦ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ ʠ ʜʘ ʧʨʝʢʠʥʘʪ ʩʦ ʨʘʙʦʪʘʪʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʩʝʨʠʦʟʥʘ ʦʧʘʩʥʦʩʪ. 
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ɼʠʨʝʢʪʠʚʘ  ʂʨʘʪʦʢ ʦʧʠʩ 

ɼʠʨʝʢʪʠʚʘʪʘ 89/654/EEC ʟʘ ʄʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʥʘ ʨʘʙʦʪʥʦʪʦ ʤʝʩʪʦ ʛʠ 

ʧʦʩʪʘʚʫʚʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ. 

 

ɼʠʨʝʢʪʠʚʘʪʘ 92/57/EEC ʟʘ ʉʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʝʟʙʝʜʥʦʩʥʠ ʠ ʟʜʨʘʚʩʪʚʝʥʠ ʙʘʨʘˁʘ ʥʘ 

ʧʨʠʚʨʝʤʝʥʠ ʠʣʠ ʤʦʙʠʣʥʠ ʛʨʘʜʠʣʠʰʪʘ ʛʠ ʫʪʚʨʜʫʚʘ ʤʠʥʠʤʘʣʥʠʪʝ ʙʘʨʘˁʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʥʘ ʢʦʝ 

ʙʠʣʦ ʛʨʘʜʠʣʠʰʪʝ ʢʘʜʝ ʰʪʦ ʩʝ ʦʜʚʠʚʘʘʪ ʛʨʘʜʝʞʥʠ ʠʣʠ ʠʥʞʝʥʝʨʩʢʠ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʛʠ ʩʧʨʝʯʠ 

ʨʠʟʠʮʠʪʝ ʧʨʝʢʫ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʩʠʥ˅ʠʨ ʥʘ ʦʜʛʦʚʦʨʥʦʩʪ ʢʦʿ ʛʠ ʧʦʚʨʟʫʚʘ ʩʠʪʝ ʚʢʣʫʯʝʥʠ ʩʪʨʘʥʠ. 

 

 

ʇʨʝʛʣʝʜ ʥʘ ʙʘʨʘˁʘʪʘ ʥʘ ʢʨʝʜʠʪʦʨʠʪʝ 

ʇʦʣʠʪʠʢʘʪʘ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠ ʘʩʧʝʢʪʠ (ʇɾʉʉɸ 2014) ʥʘ ɽɹʆʈ  

ʇɾʉʉɸ ʝ ʢʣʫʯʝʥ ʜʦʢʫʤʝʥʪ ʥʘ ɽɹʆʈ, ʢʦʿ ʛʠ ʦʧʠʰʫʚʘ ʦʙʚʨʩʢʠʪʝ ʦʜ ɼʦʛʦʚʦʨʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ ʥʘ ɹʘʥʢʘʪʘ ʟʘ ʧʨʦʤʦʚʠʨʘˁʝ 

ʥʘ ʟʜʨʘʚʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ ʚʦ ʮʝʣʦʢʫʧʥʠʦʪ ʩʧʝʢʪʘʨ ʥʘ ʩʚʦʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʦʝʢʪʠʪʝ ʬʠʥʘʥʩʠʨʘʥʠ ʦʜ 

ɹʘʥʢʘʪʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʛʠ ʠʩʧʦʣʥʘʪ ʜʦʙʨʠʪʝ ʤʝʺʫʥʘʨʦʜʥʠ ʧʨʘʢʪʠʢʠ ʧʦʚʨʟʘʥʠ ʩʦ ʦʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ. ɹʘʥʢʘʪʘ ʠʤʘ 

ʜʝʬʠʥʠʨʘʥʦ ʢʦʥʢʨʝʪʥʠ ɹʘʨʘˁʘ ʟʘ ʠʟʚʝʜʙʘ (ɹʀ) ʟʘ ʢʣʫʯʥʠʪʝ ʦʙʣʘʩʪʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ, ʢʘʢʦ 

ʰʪʦ ʩʝ ʥʘʚʝʜʝʥʠ: 

Â ɹʀ 1: ʆʮʝʥʫʚʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʧʨʘʰʘˁʘ ʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʠ ʩʦʮʠʿʘʣʥʘʪʘ ʩʨʝʜʠʥʘ 

Â ɹʀ 2: ɺʨʘʙʦʪʫʚʘˁʝ ʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠ 

Â ɹʀ 3: ɽʬʠʢʘʩʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʨʝʩʫʨʩʠʪʝ, ʩʧʨʝʯʫʚʘˁʝ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ 

Â ɹʀ 4: ɿʜʨʘʚʿʝ ʠ ʙʝʟʙʝʜʥʦʩʪ 

Â ɹʀ 5: ʆʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ, ʧʨʠʩʠʣʥʦ ʨʘʩʝʣʫʚʘˁʝ ʠ ʝʢʦʥʦʤʩʢʘ ʜʠʩʣʦʢʘʮʠʿʘ 

Â ɹʀ 6: ɿʘʯʫʚʫʚʘˁʝ ʥʘ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠ ʦʜʨʞʣʠʚʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʞʠʚʠʪʝ ʧʨʠʨʦʜʥʠ ʨʝʩʫʨʩʠ 

Â ɹʀ 7: ɼʦʤʦʨʦʜʥʦ ʥʘʩʝʣʝʥʠʝ 

Â ɹʀ 8: ʂʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ 

Â ɹʀ 9: ʌʠʥʘʥʩʠʩʢʠ ʧʦʩʨʝʜʥʠʮʠ 

Â ɹʀ 10: ʆʙʿʘʚʫʚʘˁʝ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʢʣʫʯʫʚʘˁʝ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠʪʝ ʩʪʨʘʥʠ. 

 

ʅʦʚʠʪʝ ʦʙʿʝʢʪʠ ʠʣʠ ʜʝʣʦʚʥʠ ʘʢʪʠʚʥʦʩʪʠ ʰʪʦ ˃ʝ ʙʠʜʘʪ ʬʠʥʘʥʩʠʨʘʥʠ ʦʜ ɽɹʆʈ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʦʜʛʦʪʚʝʥʠ ʜʘ ʛʠ 

ʠʩʧʦʣʥʘʪ ɹʀ ʦʜ ʩʘʤʠʦʪ ʧʦʯʝʪʦʢ. ɼʦʢʦʣʢʫ ʧʨʝʜʣʦʞʝʥʘʪʘ ʜʝʣʦʚʥʘ ʘʢʪʠʚʥʦʩʪ ʰʪʦ ˃ʝ ʩʝ ʬʠʥʘʥʩʠʨʘ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʧʦʩʪʦʿʥʠ 
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ʦʙʿʝʢʪʠ ʢʦʠ ʥʝ ʛʠ ʠʩʧʦʣʥʫʚʘʘʪ ɹʀ ʚʦ ʚʨʝʤʝ ʢʦʛʘ ɹʦʨʜʦʪ ʪʨʝʙʘ ʜʘ ʜʘʜʝ ʦʜʦʙʨʝʥʠʝ, ʢʣʠʝʥʪʦʪ ˃ʝ ʙʠʜʝ ʦʙʚʨʟʘʥ ʜʘ ʫʩʚʦʠ ʠ 

ʩʧʨʦʚʝʜʝ ɸʢʮʠʩʢʠ ʧʣʘʥ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠ ʘʩʧʝʢʪʠ (ɸʇɾʉʉɸ). 

ʇʨʠʥʮʠʧʠʪʝ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠ ʘʩʧʝʢʪʠ ʥʘ ɽʀɹ 

ɽʀɹ ʧʦʜʨʘʟʙʠʨʘ ʜʝʢʘ ʩʠʪʝ ʧʨʦʝʢʪʠ ʢʦʠ ʛʠ ʬʠʥʘʥʩʠʨʘ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʨʠʬʘʪʣʠʚʠ ʚʦ ʩʤʠʩʣʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʠ 

ʩʦʮʠʿʘʣʥʘʪʘ ʩʨʝʜʠʥʘ, ʘ ʧʨʝʢʫ ʧʨʠʤʝʥʘ ʥʘ ʩʦʦʜʚʝʪʥʠ ʟʘʰʪʠʪʥʠ ʤʝʨʢʠ ʟʘ ʩʝʢʦʿʘ ʥʠʚʥʘ ʘʢʪʠʚʥʦʩʪ. ʇʨʠʨʘʯʥʠʢʦʪ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠ ʘʩʧʝʢʪʠ ʥʘ ɽʀɹ ʦʚʦʟʤʦʞʫʚʘ ʦʧʝʨʘʮʠʦʥʘʣʝʥ ʧʨʠʢʘʟ ʥʘ ʦʚʠʝ ʧʨʠʥʮʠʧʠ ʠ ʩʪʘʥʜʘʨʜʠ ʢʦʠ ʩʝ 

ʛʨʫʧʠʨʘʥʠ ʚʦ 10 ʪʝʤʘʪʩʢʠ ʦʙʣʘʩʪʠ, ʠ ʪʦʘ: 

Â ʇʉ 1: ʆʮʝʥʫʚʘˁʝ ʠ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʨʠʟʠʮʠ ʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʠ ʩʦʮʠʿʘʣʥʘʪʘ ʩʨʝʜʠʥʘ 

Â ʇʉ 2: ʉʧʨʝʯʫʚʘˁʝ ʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ 

Â ʇʉ 3: ɹʠʦʣʦʰʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠ ʝʢʦʩʠʩʪʝʤʠ 

Â ʇʉ 4: ʉʪʘʥʜʘʨʜʠ ʧʦʚʨʟʘʥʠ ʩʦ ʢʣʠʤʘʪʘ 

Â ʇʉ 5: ʂʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ 

Â ʇʉ 6: ʇʨʠʩʠʣʥʦ ʨʘʩʝʣʫʚʘˁʝ 

Â ʇʉ 7: ʇʨʘʚʘ ʠ ʠʥʪʝʨʝʩʠ ʥʘ ʨʘʥʣʠʚʠʪʝ ʛʨʫʧʠ 

Â ʇʉ 8: ʉʪʘʥʜʘʨʜʠ ʟʘ ʪʨʫʜ 

Â ʇʉ 9: ɹʝʟʙʝʜʥʦʩʪ ʠ ʟʜʨʘʚʿʝ ʧʨʠ ʨʘʙʦʪʘ 

Â ʇʉ 10: ɺʢʣʫʯʫʚʘˁʝ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠʪʝ ʩʪʨʘʥʠ. 
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3 ʆʇʀʉ ʅɸ ʇʈɽɼʃʆɾɽʅʀʆʊ ʇʈʆɽʂʊ  

3.1 ʇʦʜʨʘʯʿʝ ʦʧʬʘʪʝʥʦ ʩʦ ʧʨʦʝʢʪʦʪ.  

ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʝ ʣʦʮʠʨʘʥ  ʚʦ ʩʨʝʜʠʰʥʠʦʪ ʜʝʣ ʥʘ   ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ,  ʢʦʿ ʩʝ  ʧʦʢʣʦʧʫʚʘ 

ʩʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʩʢʠ ʛʨʘʥʠʮʠ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ, ʢʦʿʘ ʝ ʛʦʣʝʤʦ ʧʦʜʨʘʯʿʝ ʚʦ 

ʛʦʨʥʠʦʪ ʜʝʣ ʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. ʆʧʢʦʣʝʥ ʝ ʩʦ ʚʠʩʦʢʠ ʧʣʘʥʠʥʠ ʦʜ ʩʠʪʝ ʩʪʨʘʥʠ.  

ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʝ ʨʘʩʧʨʦʩʪʨʘʥʝʪ ʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 1818 km2,23 km ʚʦ ʜʦʣʞʠʥʘ ʠ 9km ʚʦ 

ʰʠʨʦʯʠʥʘ. ʉʢʦʧʿʝ  ʩʝ  ʧʨʦʪʝʛʘ  ʥʘ  42Ü00'  -  ʩʝʚʝʨʥʘ  ʛʝʦʛʨʘʬʩʢʘ  ʰʠʨʠʥʘ  ʠ  21Ü26' ʠʩ-

ʪʦʯʥʘ ʛʝʦʛʨʘʬʩʢʘ ʜʦʣʞʠʥʘ, ʥʘ 230-240m.ʥ.ʚ.. ʂʘʢʦ ʧʦʩʝʙʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʝʜʠʥʠʮʘ 

ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʩʝ ʩʦʩʪʦʠ  ʦʜ  10  ʦʧʰʪʠʥʠ: ɸʝʨʦʜʨʦʤ 

(2345,90ha),  ɹʫʪʝʣ  (5455,49ha),  ɻʘʟʠ  ɹʘʙʘ (11238,74ha),  ɬʦʨʯʝ  ʇʝʪʨʦʚ  (6696,55ha), 

ʂʘʨʧʦʰ (3433,23ha), ʂʠʩʝʣʘ  ɺʦʜʘ (3143,93ha), ʉʘʨʘʿ  (23089,13ha),  ʎʝʥʪʘʨ  

(721,40ha),  ʏʘʠʨ  (319,95ha), ʐʫʪʦ ʆʨʠʟʘʨʠ(752,98ha). ʉʧʦʨʝʜ ʙʨʦʿʦʪ ʥʘ ʞʠʪʝʣʠ 

ʥʘʿʛʦʣʝʤʘ ʦʧʰʪʠʥʘ ʝ ɻʘʟʠ ɹʘʙʘ (72222 ʞʠʪʝʣʠ), ʘ ʥʘʿʤʘʣʘ ʝ ʐʫʪʦ ʆʨʠʟʘʨʠ ʩʦ 22.017 

ʞʠʪʝʣʠ. m2,ʘ ʥʘʿʤʘʣʘ ʧʦ ʪʝʨʠʪʦʨʠʿʘ ʝ ʏʘʠʨ ʩʦ 4km2. 

 

ʉʣʠʢʘ 2. ʊʝʨʠʪʦʨʠʿʘʣʥʘ ʦʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ɻʨʘʜ ʩʢʦʧʿʝ  

 

ʆʜ  ʘʥʘʣʠʟʘʪʘ  ʥʘ  ʠʥʬʦʨʤʘʮʠʠʪʝ  ʟʘ  ʙʨʦʿʦʪ  ʥʘ  ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʧʨʦʝʢʮʠʠʪʝ ʥʘ 

ʧʦʨʘʩʪ ʥʘ ʥʘʩʝʣʝʥʠʝ ʢʘʢʦ ʠ ʚʠʜʦʪ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠʪʝ  ʠ ʩʪʦʧʘʥʩʢʠ ʢʘʧʘʮʠʪʝʪʠ, 

ʧʨʦʛʥʦʟʠʪʝ ʟʘ ʠʜʝʥ  ʨʘʟʚʦ ʿ ʥʘ ʧʦʜʨʘʯʿʝʪʦ, ʧʨʦʝʢʪʠʨʘʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʠʜʥʘʪʘ 

ʧʨeʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ 650,000 ʝʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣʠ ʟʘ ʮʝʣʥʘʪʘ 2045 

ʛʦʜʠʥʘ. ʊʝʨʠʪʦʨʠʘʿʪʘ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ, ʦʜʥʦʩʥʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ɻʨʘʜʦʪ ʚʢʣʫʯʠʪʝʣʥʦ 10-ʪʝ 

ʦʧʰʪʠʥʠ ʿʘ ʜʝʬʠʥʠʨʘʘʪ ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ, ʥʦ ʥʝ ʧʦʩʪʦʠ ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ ʩʦ ʢʦʿʘ ʩʝ 

ʫʪʚʨʜʝʥʠ ʠ ʧʨʦʧʠ ʘhʥʠ ʘʛʣʦʤʝʨʘʮʠʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʚʦʜʠʪʝ ʥʘ ʅʘʮʠʦʥʘʣʥʦ ʥʠʚʦ. 

ɻʨʘʥʠʮʘʪʘ ʥʘ ʧʣʘʥʩʢʠʦʪ ʦʧʬʘʪ ʥʘ ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ ʉʢʦʧʿʝ ʝ ʜʘʜʝʥʘ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ.  
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ʉʣʠʢʘ 3.  ɸʛʣʦʤʝʨʘʮʠʿʘ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ ʩʝ ʚʢʣʫʯʝʥʠ ʩʠʪʝ ʦʧʰʪʠʥʠ ʢʦʠ ʩʝ ʩʦʩʪʘʚʝʥ ʜʝʣ ʥʘ ɻʨʘʜ 

ʉʢʦʧʿʝ, ʦʩʚʝʥ ʦʧʰʪʠʥʘ ʉʘʨʘʿ ʟʘ ʢʦʿʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʥʝʢʦʣʢʫ ʣʦʢʘʣʥʠ 

ʩʪʘʥʠʮʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʥʝʦʜʘʤʥʝʰʥʠʦʪ ʨʘʟʚʦʿ ʥʘʚʝʜʫʚʘ 

ʥʘ ʚʢʣʫʯʫʚʘˁʝ ʥʘ ʜʚʘ ʥʦʚʠ ʢʦʣʝʢʪʦʨʠ ʢʦʠ ʧʦʯʥʫʚʘʘʪ ʦʜ ʆʧʰʪʠʥʘ ʉʦʧʠʰʪʝ ʠ ʛʠ 

ʧʦʚʨʟʫʚʘʘʪ ʉʦʥʯʝʚ ɻʨʘʜ ʠ ʜʨʫʛʠ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʢʦʠ ʧʦʜʣʝʞʘʪ ʥʘ ʙʨʟ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝʥ ʨʘʟʚʦʿ. 

3.2 ʇʦʩʪʦʝʥ ʚʦʜʦʚʦʜʝʥ ʩʠʩʪʝʤ  
ʊʘʙʝʣʘ 4. ʀʟʚʦʨʠ ʥʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ  

ʀʤʝ 
ʀʥʩʪʘʣʠʨʘʥ ʢʘʧʘʮʠʪʝʪ 

(m3/s) 
ɽʢʩʧʣʦʘʪʘʮʠʦʥʝʥ 
ʢʘʧʘʮʠʪʝʪ (m3/s) 

ʈʘʰʯʝ 1 4.00 2.00-4.00 

ʈʘʰʯʝ 2  2.00 1.00 

ɹʫʥʘʨʩʢʦ ʧʦʜʨʘʯʿʝ  ï ʅʝʨʝʟʠ (4 ʙʫʥʘʨʠ) 0.76 0.57 

ɹʫʥʘʨʩʢʦ ʧʦʜʨʘʯʿʝ - ʃʝʧʝʥʝʮ (3 ʙʫʥʘʨʠ)  0.69 0.69 

ʃʠʥʠʿʘ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ - ɾʝʣʝʟʘʨʘ  1.2 1.2 

ɺʂʋʇʅʆ 8.65 5.46-7.46 

 

ʀʟʚʦʨ ɱʂʇ  ò ɺʦʜʦʚʦʜ ʠ ʢʘʥʘʣʠʟʘʮʠʿʘ ʉʢʦʧʿʝ  

 

ɺʦʜʘʪʘ ʟʘ ʧʠʝˁʝ ʝ ʩʦ ʢʚʘʣʠʪʝʪ ʢʦʿ ʦʜʛʦʚʘʨʘ ʥʘ ʧʨʦʧʠʰʘʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʠ ʥʝ ʧʦʜʣʝʞʠ 

ʥʘ ʙʠʣʦ ʢʘʢʦʚ ʜʦʧʦʣʥʠʪʝʣʝʥ ʪʨʝʪʤʘʥ ʦʩʚʝʥ ʧʨʝʚʝʥʪʠʚʥʦ ʭʣʦʨʠʨʘˁʝ. ʇʨʝʚʝʥʪʠʚʥʘ 

ʜʝʟʠʥʬʝʢʮʠʿʘ ʥʘ ʚʦʜʘʪʘ ʩʝ ʠʟʚʝʜʫʚʘ ʩʦ ʛʘʩʝʥ ʭʣʦʨ ʠ ʥʘ ʪʦʿ ʥʘʯʠʥ ʩʝ ʦʚʦʟʤʦʞʫʚʘ ʪʨʘʿʥʘ 

ʟʘʰʪʠʪʘ ʦʜ ʟʘʛʘʜʫʚʘˁʘ. ɺʢʫʧʥʘʪʘ ʚʦʜʦʚʦʜʥʘ ʤʨʝʞʘ ʟʘʢʣʫʯʥʦ ʩʦ 2014 ʠʟʥʝʩʫʚʘ 

1085km. ɻʦʣʝʤʠʥʘʪʘ ʥʘ ʮʝʚʢʠʪʝ ʩʝ ʜʚʠʞʠ ʦʜ D200 ʜʦ D1600mm ʠ  ʠʩʪʠʪʝ ʩʝ 

ʠʟʨʘʙʦʪʝʥʠ ʛʣʘʚʥʦ ʦʜ ʣʠʝʥʦ ʞʝʣʝʟʦ ʠ ʜʨʫʛ ʤʘʪʝʨʠʿ ʘʣ ʠ ʧʦʩʪʝʧʝʥʦ ʩʝ ʟʘʤʝʥʫʚʘʘʪ.  

ʉʢʦʧʿʝ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʠ 

ʛʨʘʥʠʮʠ 

http://commons.wikimedia.org/wiki/File:Map_City_of_Skopje_fr.svg?uselang=fr
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3.3 ʇʦʩʪʦʝʥ ʢʘʥʘʣʠʟʘʮʠʦʥʝʥ ʩʠʩʪʝʤ  

ʂʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʛʠ ʦʜʚʝʜʫʚʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʦʜ ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʩʦ ʧʨʠʛʨʘʜ-

ʩʢʠʪʝ ʥʘʩʝʣʙʠ, ʢʘʢʦ ʢʦʤʫʥʘʣʥʠ ʪʘʢʘ ʠ ʠʥʜʫʩʪʨʠʩʢʠ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠʦʪ ʢʦʤ-

ʧʣʝʢʩ ɾʝʣʝʟʘʨʥʠʮʘ ʠ ʆʭʠʩ ʢʦʠ ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʩʦʧʩʪʚʝʥʠ ʢʘʥʘʣʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠ 

ʩʪʘʥʠʮʠ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ. ʇʦʩʝʙʥʘ ʮʝʣʠʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʠ ʢʘʥʘ-

ʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʦʜ ʥʘʩʝʣʙʘʪʘ ɼʨʘʯʝʚʦ ʢʦʿʘ ʨʘʩʧʦʣʘʛʘ ʩʦ ʩʦʧʩʪʚʝʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ 

ʩʪʘʥʠʮʘ, ʘ ʝ ʚʦ ʩʢʣʦʧʦʪ ʥʘ ʦʜʨʞʫʚʘˁʝ ʠ ʝʢʩʧʣʦʘʪʘʮʠʿʘ ʥʘ ɱʇ ɺʦʜʦʚʦʜ ʠ ʢʘʥʘʣʠʟʘʮʠʿʘ -

ʉʢʦʧʿʝ. ɺʢʫʧʥʘʪʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʟʘʢʣʫʯʥʦ ʩʦ 2014 ʛʦʜʠʥʘ ʠʟʥʝʩʫʚʘ  1021 km ʦʜ 

ʢʦʠ ʠʟʛʨʘʜʝʥʠ ʩʝ 719km ʬʝʢʘʣʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʠ 302km ʘʪʤʦʩʬʝʨʩʢʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ.   

 

 

ʉʣʠʢʘ  4. ʇʦʩʪʦʿʥʘ ʩʦʩʪʦʿʙʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ   

 
ʉʣʠʢʘ 5. ʇʦʩʪʦʿʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʤʨʝʞʘ 
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ʂʦʤʙʠʥʠʨʘʥʘʪʘ (ʘʪʤʦʩʬʝʨʩʢʘ ʠ ʢʦʤʫʥʘʣʥʘ) ʤʨʝʞʘ, ʧʨʝʜʠʟʚʠʢʫʚʘ ʬʫʥʢʮʠʦʥʘʣʥʠ 

ʧʨʦʙʣʝʤʠ ʟʘ ʚʨʝʤʝ ʥʘ ʚʣʘʞʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ,ʦʜʥʦʩʥʦ ʧʨʝʜʠʟʚʠʢʫʚʘ ʧʦʧʣʘʚʫʚʘˁʝ 

ʥʘ ʫʣʠʮʠʪʝ ʩʦ ʦʪʧʘʜʥʠ ʚʦʜʠ ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʧʦʪʝʥʮʠʿʘʣʥʘ ʦʧʘʩʥʦʩʪ ʧʦ ʟʜʨʘʚʿʝʪʦ ʥʘ 

ʥʘʩʝʣʝʥʠʝʪʦ ʥʦ ʠʩʪʦ ʪʘʢʘ ʩʝ ʦʧʘʩʥʦʩʪ ʟʘ ʜʦʧʦʣʥʠʪʝʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʠʜʥʘʪʘ 

ʇʉʆɺ. ʆʜ ʪʘʘ ʧʨʠʯʠʥʘ  ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʚʦ ɻʨʘʜʦʪ ʤʦʨʘ ʜʘ ʙʠʜʝ ʜʝʣʫʤʥʦ 

ʟʘʤʝʥʝʪʘ, ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʮʝʣʦʩʥʦ ʦʜʚʦʝʥ ʘʪʤʦʩʬʝʨʩʢʠ ʠ ʢʘʥʘʣʠʟʘʮʠʦʥʝʥ 

ʩʠʩʪʝʤ, ʩʦ ʤʘʣʘ ʠʥʬʠʣʪʨʘʮʠʿʘ. 

ɺʦ ʜʝʣʦʚʠʪʝ ʥʘ ʛʨʘʜʦʪ, ʢʘʜʝ ʥʝ ʝ ʠʟʛʨʘʜʝʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʢʘʥʘʣʠʟʘʮʠʿʘ, ʥʝ ʨʝʪʢʦ ʚʦ 

ʫʩʣʦʚʠ ʥʘ ʧʦʨʦʿʥʠ ʠ ʠʥʪʝʥʟʠʚʥʠ ʜʦʞʜʦʚʠ ʜʦʘʺʘ ʜʦ ʧʨʦʙʣʝʤʠ (ʦʩʦʙʝʥʦ ʢʘʿ 

ʧʦʜʚʦʟʥʠʮʠʪʝ). ɺʦʜʘʪʘ ʢʦʿʘ ʩʝ ʘʢʫʤʫʣʠʨʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʟʝʤʿʘ  ʧʦʣʝʢʘ ʩʝ ʜʨʝʥʠʨʘ 

ʚʦ ʩʠʩʪʝʤʦʪ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ.   

ʇʦʛʦʣʝʤʠʦʪ ʜʝʣ ʦʜ ʛʨʘʜʦʪ (7,287ha) ʧʨʦʪʦʢʦʪ ʦʜ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʝ ʧʨʝʥʘʩʦʯʝʥ 

ʢʦʥ ʧʦʩʪʦʿʥʠʦʪ ʢʘʥʘʣʠʟʘʮʠʦʥʝʥ ʩʠʩʪʝʤ, ʩʦ ʰʪʦ ʜʦʧʦʣʥʠʪʝʣʥʦ ʩʝ ʦʧʪʦʚʘʨʫʚʘʘʪ 

ʬʝʢʘʣʥʠʪʝ ʢʘʥʘʣʠ.  

3.4 ʆʧʠʩ ʥʘ ʣʦʢʘʮʠʿʘʪʘ  

ʇʦʩʪʦʿʥʘ ʩʦʩʪʦʿʙʘ ʠ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝ  

ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʩʪʘʥʠʮʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʫʪʚʨʜʝʥʘ ʚʦ ɻʋʇ ʥʘ ɻʨʘʜ 

ʉʢʦʧʿʝ 2012-2022. ɿʘ ʧʣʘʥʩʢʠʦʪ ʜʦʢʫʤʝʥʪ ʝ ʠʟʨʘʙʦʪʝʥʘ ʉʪʨʘʪʝʰʢʘ ʦʮʝʥʢʘ ʥʘ ʚʣʠʿʘ-

ʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʩʢʠʪʝ ʧʨʦʧʠʩʠ ʥʠʪʫ ʝʜʥʘ ʥʘʜʣʝʞʥʘ ʠʥ-

ʩʪʠʪʫʮʠʿʘ ʥʝʤʘ ʤʘʥʜʘʪ ʜʘ ʧʨʘʚʠ ʠʟʤʝʥʠ ʥʘ ʦʚʦʿ ʚʘʞʝʯʢʠ ʧʣʘʥʩʢʠ ʜʦʢʫʤʝʥʪ.  

ʅʘʧʦʤʝʥʘ: ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʪʭʦʜʥʘʪʘ ʩʪʫʜʠʿʘ ʦʜ 2008, ʥʘʧʨʘʚʝʥʘ ʝ ʘʥʘʣʠʟʘ ʥʘ 4 

ʤʦʞʥʠ ʣʦʢʘʮʠʠ. ʀʟʙʨʘʥʘʪʘ ʣʦʢʘʮʠʿʘ ʠ ʚʦ ʪʝʢʦʚʥʘʪʘ ʠ ʚʦ ʧʨʝʪʭʦʜʥʘʪʘ ʩʪʫʜʠʿʘ 

ʦʩʪʘʥʫʚʘ ʥʝʧʨʦʤʝʥʝʪʘ, ʦʜʥʦʩʥʦ ʣʦʢʘʮʠʿʘ ʧʨʝʜʚʠʜʝʥʘ ʚʦ ɻʋʇ  2012-2022, ʧʨʝʜ ʩé 

ʙʠʜʝʿ˃ʠ ʠʩʪʘʪʘ ʝ ʦʜʦʙʨʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʨʝʣʝʚʘʥʪʥʠʪʝ ʥʘʜʣʝʞʥʠ ʠʥʩʪʠʪʫʮʠʠ.  

ʉʪʘʥʠʮʘʪʘ ʝ ʣʦʮʠʨʘʥʘ ʚʦ ʊʨʫʙʘʨʝʚʦ ʥʘ ʣʝʚʘʪʘ ʩʪʨʘʥʘ ʦʜ ʨ.ɺʘʨʜʘʨ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʦʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ï ʂʆ ʊʨʫʙʘʨʝʚʦ ʚʛʧ. ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʠ ʥʘ 

ɻʨʘʜʦʪ ʉʢʦʧʿʝ. 

ʆʧʰʪʠʥʘʪʘ ɻʘʟʠ ɹʘʙʘ ʟʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 92km2. ʅʘʿʥʠʩʢʦʪʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʝ 

ʊʨʫʙʘʨʝʚʦ ʩʦ 225m.ʥ.ʚ., ʘ ʥʘʿʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʚʦ ʆʧʰʪʠʥʘʪʘ ʝ ʥʘ 1626m.ʥ.ʚ..  

ʆʧʰʪʠʥʘʪʘ ɻʘʟʠ ɹʘʙʘ ʩʝ ʛʨʘʥʠʯʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʩʦ ʦʧʰʪʠʥʘʪʘ ɹʫʪʝʣ, ʥʘ ʟʘʧʘʜ ʩʦ 

ʦʧʰʪʠʥʠʪʝ ʏʘʠʨ ʠ ʎʝʥʪʘʨ, ʥʘ ʿʫʛ ʩʦ ʂʠʩʝʣʘ ʚʦʜʘ ʠ ɸʝʨʦʜʨʦʤ, ʿʫʛʦ-ʠʩʪʦʯʥʦ ʩʦ ʦʧʰʪʠ-

ʥʘʪʘ ʇʝʪʨʦʚʝʮ ʠ ʠʩʪʦʯʥʦ ʩʦ ʦʧʰʪʠʥʠʪʝ ʀʣʠʥʜʝʥ, ɸʨʘʯʠʥʦʚʦ ʠ ʃʠʧʢʦʚʦ. ɼʠʿʘʤʝʪʘʨʦʪ ʚʦ 

ʧʨʘʚʝʮ ʠʩʪʦʢ - ʟʘʧʘʜ ʝ 10km, ʘ ʚʦ ʧʨʘʚʝʮ ʿʫʛ - ʩʝʚʝʨ 15km. 

ʃʦʢʘʮʠʿʘʪʘ ʝ ʠʟʙʨʘʥʘ ʟʘ ʥʘʿʧʦʚʦʣʥʘ, ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʜʦʙʨʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʥʘ 

ʪʝʨʝʥʦʪ,  ʩʦʦʜʚʝʪʥʘʪʘ ʧʦʚʨhʠʥʘ ʥʘ ʧʘʨʮʝʣʘʪʘ, ʙʣʠʟʠʥʘʪʘ  ʜʦ  ʨʝʯʥʦʪʦ  ʢʦʨʠʪʦ,  

ʤʦʞʥʦʩʪʘ  ʟʘ  ʧʦʚʨʟʫʚʘˁ ʝ  ʩʦ  ʛʣʘʚʥʠʦʪ  ʢʦʣʝʢʪʦʨ,  ʢʘʢʦ  ʠ ʧʦʚʨʟʘʥʦʩʪʘ ʩʦ ʦʢʦʣʥʠʪʝ 

ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʯʠʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ˃ ʩʝ ʦʜʚʝʜʫʚʘʘʪ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ɺʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʝ ʧʨʠʢʘʞʘʥʘ ʧʣʘʥʠʨʘʥʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʠʜʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʥʘ ʪʦʧʦʛʨʘʬʩʢʘ 

ʢʘʨʪʘ ʩʦ ʢʦʦʨʜʠʥʘʪʠ. 
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ʉʣʠʢʘ 6. ʃʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ ï ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ  

 ʉʦʛʣʘʩʥʦ ʢʘʪʘʩʪʘʨʩʢʠʪʝ ʧʦʜʘʪʦʮʠ, ʧʦʚʨʰʠʥʘʪʘ ʠʟʥʝʩʫʚʘ 91.80ha ʧʨʝʪʝʞʥʦ ʟʝʤʿʦ-

ʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ ʩʦ ʥʠʩʢʘ ʢʣʘʩʘ. ɿʝʤʿʠʰʪʝʪʦ ʝ ʩʦʩʪʘʚʝʥʦ ʦʜ ʥʝʢʦʣʢʫ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨ-

ʮʝʣʠ ʢʦʠ ʩʝ ʛʝʥʝʨʘʣʥʦ ʩʦʧʩʪʚʝʥʦʩʪ ʥʘ ʈ:ʄ. ʉʘʤʦ ʝʜʥʘ ʧʘʨʮʝʣʘ ʝ ʚʦ ʧʨʠʚʘʪʥʘ ʩʦʧʩʪʚʝ-

ʥʦʩʪ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 0.53ha (ʦʜ ʚʢʫʧʥʦ 23 ʧʘʨʮʝʣʠ)  ʜʦʜʝʢʘ 6.70ha  ʩʝ ʜʘʜʝʥʠ ʧʦʜ ʢʦʥ-

ʮʝʩʠʿʘ. ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʚʢʣʫʯʝʥʦ ʝ ʠ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ʆʩʪʨʦ-

ʚʦ (20ha), ʜʝʤʘʨʢʠʨʘʥʦ ʩʦ ʩʪʘʨʦʪʦ ʤʝʘʥʜʨʠʨʘʥʦ ʢʦʨʠʪʦ ʥʘ ʨ.ɺʘʨʜʘʨ ʢʦʝ ʝ ʮʝʣʦʩʥʦ 

ʠʩʧʦʣʥʝʪʦ ʠ ʠʩʫʰʝʥʦ ʧʦ ʠʟʚʝʜʫʚʘˁʝʪʦ ʥʘ ʨʝʛʫʣʘʮʠʿʘʪʘ ʥʘ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ ʥʘ ɺʘʨʜʘʨ. 

 

ʉʣʠʢʘ 7. ʊʦʧʦʛʨʘʬʩʢʘ ʢʘʨʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ  

WWTP 

site 
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ʅʘ ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʩʝ ʛʨʘʥʠʯʠ ʩʦ ʜʚʦʿʥʘʪʘ ʞʝʣʝʟʥʠʯʢʘ ʧʨʫʛʘ, ʠʟʛʨʘʜʝʥʘ ʥʘ 2-3m 

ʥʘʩʠʧ ʠ ʢʦʿʘ ʿʘ ʢʦʨʠʩʪʠ ʙʣʠʩʢʘʪʘ ʠʥʜʫʩʪʨʠʩʢʘ ʟʦʥʘ. ʀʩʪʦʯʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʝ 

ʤʦʯʫʨʠʰʥʘ ʠ ʮʝʣʘʪʘ ʧʦʚʨʰʠʥʘ ʝ ʨʘʤʥʘ ʩʦ ʧʨʦʩʝʯʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 234m. 

ʅʘʿʥʠʩʢʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ, ʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ʠ 

ʠʩʪʘʪʘ ʠʟʥʝʩʫʚʘ 232m.ʥ.ʚ., ʘ ʥʘʿʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʝ ʥʘ ʩʝʚʝʨ ʢʘʜʝ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ 

ʝ 235m.ʥ.ʚ.. ɼʦʣʞ ʙʨʝʛʦʚʠʪʝ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʢʦʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʟʝʤʿʠʰʪʝ ʝ 

233m.ʥ.ʚ.. ɺʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʠʜʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ 

ʥʝʤʘ ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ. ʅʘʿʙʣʠʩʢʫ ʜʦ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʝ ʢʫ˃ʠʪʝ ʚʦ ʥʘʩʝʣʙʘʪʘ 

ʀʥ˅ʠʢʦʚʦ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ 2.5km ʦʜ ʤʝʩʪʦʪʦ, ʥʘʩʝʣʙʠʪʝ ɼʨʘʯʝʚʦ ʠ ɼʦʣʥʦ 

ʃʠʩʠʯʝ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʦʜ 3, ʦʜʥʦʩʥʦ 3.5km.. ʀʥʜʫʩʪʨʠʩʢʠʦʪ ʢʦʤʧʣʝʢʩ 

ɾʝʣʝʟʘʨʘ ʩʝ ʥʘʦʺʘ ʥʘ 5km ʦʜ ʦʙʿʝʢʪʦʪ. ʇʦʩʪʨʦʿʢʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʝʪʦʥ ʩʝ ʥʘʦʺʘ ʥʘ 

1km ʦʜ ʩʪʘʥʠʮʘʪʘ. 

ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʧʨʝʜʚʠʜʝʥʘ ʜʦ ʢʨʘʿʥʘʪʘ 2045 ʛʦʜʠʥʘ ʩʝ ʧʨʦʮʝʥʫʚʘ ʥʘ 13,00ha, ʦʜ 

ʢʦʠ ʫʩʣʦʚʠʪʝ ʟʘ ʨʘʟʚʦʿ ʥʘ ʟʝʤʿʠʰʪʝ ʜʦ 2030 ˃ʝ ʙʠʜʘʪ ʦʛʨʘʥʠʯʝʥʠ ʥʘ 8,50ha. 

3.5  ʇʦʩʪʦʿʥʠ ʦʙʿʝʢʪʠ ʠ /ʧʦʩʪʨʦʿʢʠ  

ʃʦʢʘʮʠʿʘʪʘ ʝ ʦʛʨʘʥʠʯʝʥʘ ʦʜ ʞʝʣʝʟʥʠʯʢʘʪʘ ʧʨʫʛʘ ʥʘ ʟʘʧʘʜ, ʣʦʢʘʣʥʠʦʪ ʧʘʪ ʉʢʦʧʿʝ - 

ʇʝʪʨʦʚʝʮ ʥʘ ʩʝʚʝʨ, ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʥʘ ɱʫʞʥʘ ʩʪʨʘʥʘ ʠ ʧʘʪʝʢʘ ʥʘ ʠʩʪʦʢ 

ʢʦʿʘ ʛʠ ʦʜʚʦʿʫʚʘ ʨʘʤʥʦʪʦ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ ʦʜ ʜʨʚʿʘʪʘ ʠ ʛʨʤʫʰʢʠʪʝ ʥʘ ʠʩʪʦʢ ʜʦ 

ʙʨʝʛʦʪ ʥʘ ʨʝʢʘʪʘ, ʘ ʧʦʪʦʘ ʩʚʨʪʫʚʘ ʟʘ 90Á ʚʦ ʧʨʘʚʝʮ ʢʦʥ ʩʝʚʝʨ. ʃʦʢʘʮʠʿʘʪʘ ʝ ʧʨʠʩʪʘʧʥʘ 

ʚʦ ʩʝʚʝʨʦʟʘʧʘʜʥʠʦʪ ʘʛʦʣ ʦʜ ʫʣʠʮʘʪʘ Ăʀʥʜʫʩʪʨʠʩʢʘ1ñ. ʆʚʘ ˃ʝ ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʛʣʘʚʝʥ 

ʧʨʠʩʪʘʧ ʜʦ ʇʉʆɺ ʚʦ ʠʜʥʠʥʘ. 

ʉʧʦʨʝʜ ʧʦʩʪʦʝʯʢʦʪʦ ʪʦʧʦʛʨʘʬʩʢʦ ʠʩʪʨʘʞʫʚʘˁʝ, ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʝ 

ʧʨʠʣʠʯʥʦ ʤʦʯʫʨʣʠʚ ʠ ʮʝʣʘʪʘ ʧʦʚʨʰʠʥʘ ʝ ʨʘʤʥʘ ʩʦ ʧʨʦʩʝʯʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 

234m.   

ʅʘʿʥʠʩʢʘʪʘ ʪʦʯʢʘ, ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʩʝ ʥʘʦʺʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʟʘʰʪʠʪʝʥʘʪʘ ʟʦʥʘ ʆʩʪʨʦʚʦ, ʥʘ 

232m.ʥ.ʚ. ʅʘʿʚʠʩʦʢʠʪʝ ʪʦʯʢʠ ʩʝ ʥʘ ʩʝʚʝʨ, ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 235m. ʇʦ 

ʜʦʣʞʠʥʘʪʘ ʥʘ ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ, ʧʨʠʨʦʜʥʘʪʘ ʢʦʪʘ ʥʘ ʟʝʤʿʘʪʘ ʚʦ ʧʨʦʩʝʢ ʝ  233m.ʥ.ʚ. 

 
ʉʣʠʢʘ 8. ʌʦʪʦʛʨʘʬʠʿʘ ʥʘ ʣʦʢʘʮʠʿʘ  

ʅʠʟ ʣʦʢʘʮʠʿʘʪʘ ʧʦʤʠʥʫʚʘ ʚʠʩʦʢʦ-ʥʘʧʦʥʩʢʠ 110kV ʜʘʣʝʢʫʚʦʜ ʥʘ ʨʘʩʪʦʿʘʥʠʝ ʢʦʝ ʚʘʨʠʨʘ 

ʧʦʤʝʺʫ 235 ʠ 350m ʦʜ ʪʨʘʩʘʪʘ ʥʘ ʞʝʣʝʟʥʠʯʢʘʪʘ ʧʨʫʛʘ. ɼʨʫʛ ʚʠʩʦʢʦʥʘʧʦʥʩʢʠ ʜʘʣʝʢʫʚʦʜ 

ʩʦ ʠʩʪʘ ʚʦʣʪʘʞʘ, ʧʦʚʨʟʘʥ ʩʦ ʧʨʚʠʦʪ, ʧʦʤʠʥʫʚʘ ʥʠʟ ʣʦʢʘʮʠʿʘʪʘ ʚʝʨʪʠʢʘʣʥʦ ʚʦ ʥʘʩʦʢʘ ʥʘ 
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ʞʝʣʝʟʥʠʯʢʘʪʘ ʧʨʫʛʘ. ʇʦʟʠʮʠʿʘʪʘ ʥʘ ʦʚʘʘ ʚʠʩʦʢʦ-ʥʘʧʦʥʩʢʘ ʣʠʥʠʿʘ  ʝ ʥʘ ʧʦʣʦʚʠʥʘ ʧʘʪ 

ʧʦʤʝʺʫ  ʩʝʚʝʨʥʘʪʘ ʛʨʘʥʠʮʘ ʠ ʨ.ɺʘʨʜʘʨ. ʇʘʨʘʣʝʣʥʦ, ʥʘ ʦʢʦʣʫ 70m ʩʝʚʝʨʥʦ, ʧʦʤʠʥʫʚʘ 

35kV ʥʠʩʢʦ-ʥʘʧʦʥʩʢʘ ʣʠʥʠʿʘ  ʧʨʝʜ ʜʘ ʿʘ ʩʤʝʥʠ ʥʘʩʦʢʘʪʘ ʢʦʥ ʿʫʛ ʢʘʜʝ ʧʦʤʠʥʫʚʘ ʥʘʜ 

ʚʦʜʦʪ ʢʦʪ ʚʦ ʥʘʩʦʢʘ ʥʘ ʩʦʩʝʜʥʘʪʘ ʦʧʰʪʠʥʘ ɸʝʨʦʜʨʦʤ. ʇʦʜʟʝʤʥʠʦʪ ʛʘʩʦʚʦʜ DN400mm 

(ʧʦʜ ʧʨʠʪʠʩʦʢ ʦʜ 40bar) ʥʘʢʣʦʥʝʪ 16o ʩʦ ʥʘʩʦʢʘʪʘ ʥʘ ʮʝʥʪʨʘʣʥʘʪʘ ʣʠʥʠʿʘ ʥʘ ʞʝʣʝʟ-

ʥʠʮʘʪʘ ʢʦʥ ʩʝʚʝʨ ʠ ʦʩʪʘʥʫʚʘ ʧʘʨʘʣʝʣʥʘ ʧʨʠ ʧʨʝʤʠʥʫʚʘˁʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ. ɻʘʩʦʚʦʜʦʪ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ, ʝ ʣʦʮʠʨʘʥ ʥʘ 15-18m ʨʘʟʜʘʣʝʯʝʥʦʩʪ ʦʜ ʩʪʦʧʘʪʘ ʥʘ 

ʞʝʣʝʟʥʠʯʢʠʦʪ ʥʘʩʠʧ.   

ɿʘʰʪʠʪʥʠʪʝ ʤʝʨʢʠ ʤʦʨʘʘʪ ʩʪʨʦʛʦ ʜʘ ʩʝ ʧʦʯʠʪʫʚʘʘʪ ʠ ʩʧʨʦʚʝʜʘʪ ʟʘ ʙʠʣʦ ʢʦʿʘ ʘʢʪʠʚʥʦʩʪ 

ʚʦ ʨʘʤʢʠʪʝ ʟʘʰʪʠʪʥʘʪʘ ʟʦʥʘ ʥʘ ʛʘʩʦʚʦʜʦʪ.  

ɺʦ ʤʦʤʝʥʪʦʪ ʧʨʠʩʪʘʧʦʪ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʝ ʦʚʦʟʤʦʞʝʥ ʧʨʝʢʫ ʟʝʤʿʘʥ ʧʘʪ, ʢʦʿ ʚʦ ʠʜʥʠʥʘ 

ʥʝʤʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ ʙʘʨʘˁʘʪʘ ʧʦʪʨʝʙʥʠ ʟʘ ʩʦʦʜʚʝʪʝʥ ʧʨʠʩʪʘʧ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ 

ʉʦʛʣʘʩʥʦ ɻʋʇ 2012-2022 ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ, ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʘʪ ʢʦʿ ʧʦʤʠʥʫʚʘ 

ʥʠʟ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʦʢʦʣʫ 300m ʦʜ ʞʝʣʝʟʥʠʯʢʠʦʪ ʥʘʩʠʧ. ʇʘʪʦʪ ʧʦʤʠʥʫʚʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ  

ʚʠʩʦʢʦʥʘʧʦʥʩʢʘʪʘ ʣʠʥʠʿʘ ʢʦʿʘ ʚʦ ʧʨʘʚʝʮ ʩʝʚʝʨ - ʿʫʛ. ʇʨʝʜʚʠʜʝʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʧʘʪʦʪ ʝ 

25m, ʥʦ ʠʩʪʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʠ ʧʦʛʦʣʝʤʘ.  

ʀʘʢʦ ʩʘʤʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʜʦʩʪʘ ʛʦʣʝʤʘ, ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʟʘ 

ʪʨʝʪʤʘʥ, ʚʦ ʪʝʢʦʪ ʥʘ ʧʨʦʝʢʪʠʨʘˁʝʪʦ  ʪʨʝʙʘ ʜʘ ʟʝʤʘʪ ʧʨʝʜʚʠʜ ʦʜʨʝʜʝʥʠ ʦʛʨʘʥʠʯʫʚʘˁʘ.       

ɺʦ ʤʦʤʝʥʪʦʪ ʧʨʠʩʪʘʧʦʪ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʝ ʦʚʦʟʤʦʞʝʥ ʧʨʝʢʫ ʟʝʤʿʘʥ ʧʘʪ, ʢʦʿ ʚʦ ʠʜʥʠʥʘ 

ʥʝʤʘ ʜʘ ʛʠ ʟʘʜʦʚʦʣʠ ʙʘʨʘˁʘʪʘ ʧʦʪʨʝʙʥʠ ʟʘ ʩʦʦʜʚʝʪʝʥ ʧʨʠʩʪʘʧ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʥʘ 

ʇʉʆɺ. ʉʦʛʣʘʩʥʦ ɻʋʇ 2012-2022 ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ, ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʘʪ ʢʦʿ 

ʧʦʤʠʥʫʚʘ ʥʠʟ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʦʢʦʣʫ 300m ʦʜ ʞʝʣʝʟʥʠʯʢʠʦʪ ʥʘʩʠʧ. ʇʘʪʦʪ ʧʦʤʠʥʫʚʘ ʚʦ 

ʙʣʠʟʠʥʘ ʥʘ  ʚʠʩʦʢʦʥʘʧʦʥʩʢʘʪʘ ʣʠʥʠʿʘ ʚʦ ʧʨʘʚʝʮ ʩʝʚʝʨ - ʿʫʛ. ʇʨʝʜʚʠʜʝʥʘʪʘ ʰʠʨʠʥʘ ʥʘ 

ʧʘʪʦʪ ʝ 25m, ʥʦ ʠʩʪʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʠ ʧʦʛʦʣʝʤʘ.  

  

ʇʦʛʣʝʜ ʦʜ ʥʘʩʠʧʦʪ ʥʘ ʈʝʢʘ ɺʘʨʜʘʨ   ʇʦʛʣʝʜ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʦʜ ʞʝʣʝʟʥʠʯʢʘʪʘ ʧʨʫʛʘ ʩʦ  

ʜʘʣʝʢʫʚʦʜ   
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ʅʘʩʠʧ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ ʈʝʢʘ ɺʘʨʜʘʨ 

 

ʉʣʠʢʘ 9. ʌʦʪʦʛʨʘʬʠʿʘ ʦʜ ʣʦʢʘʮʠʿʘ 

   

ʇʦʛʣʝʜ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʦʜ ʤʦʩʪʦʪ ʥʘ 

ʞʝʣʝʟʥʠʮʘʪʘ   

3.6 ʆʛʨʘʥʠʯʫʚʘˁʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ʀʘʢʦ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʜʦʚʦʣʥʦ ʛʦʣʝʤʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʦʙʿʝʢʪʠ 

ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʜʦ ʢʨʘʿʥʠʦʪ ʭʦʨʠʟʦʥʪ ʥʘ ʧʨʦʝʢʪʦʪ ʩʝʧʘʢ, ʥʝʢʦʣʢʫ ʧʦʩʪʦʝʯʢʠ 

ʦʛʨʘʥʠʯʫʚʘˁʘ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʘʪ ʧʨʝʜʚʠʜ ʧʨʠ ʠʟʛʦʪʚʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʇʉʆɺ 

ʢʘʢʦ ʰʪʦ ʩʝ ʥʘʚʝʜʝʥʠ ʧʦʜʦʣʫ:: 

Â ʈʠʟʠʢ ʦʜ ʧʦʧʣʘʚʠ ʦʜ ɺʘʨʜʘʨ ʥʘ ʿʫʛ; 

Â  ɿʘʰʪʠʪʥʘ ʟʦʥʘ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪ ʆʩʪʨʦʚʦ ʢʦʿʘ ʦʧʬʘ˃ʘ  ʨʝʯʠʩʠ 25% ʦʜ ʮʝʣʘʪʘ 

ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ; 

Â ɽʣʝʢʪʨʠʯʥʠ ʩʪʦʣʙʦʚʠ ʩʦ 3 ʥʘʜʟʝʤʥʠ ʣʠʥʠʠ ʩʦ ʚʠʩʦʢ ʥʘʧʦʥ ʢʦʠ ʰʪʦ ʿʘ ʧʨʝʤʠʥʫ-

ʚʘʘʪ ʣʦʢʘʮʠʿʘʪʘ ʚʦ ʜʚʝ ʥʘʩʦʢʠ; 

Â ʇʦʜʟʝʤʝʥ ʛʘʩʦʚʦʜ ʧʦʜ ʚʠʩʦʢ ʧʨʠʪʠʩʦʢ DN400 ʢʦʿ ʰʪʦ ʿʘ ʤʠʥʫʚʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ 

ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʚʦ ʥʘʩʦʢʘ ʩʝʚʝʨ-ʿʫʛ; 

Â ɾʝʣʝʟʥʠʮʘ ʦʜ ʜʚʝ ʣʠʥʠʠ ʧʦʢʨʘʿ ʟʘʧʘʜʥʘʪʘ ʛʨʘʥʠʮʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ; 

Â ʇʨʦʝʢʪʠʨʘʥ ʧʘʪ ʰʠʨʦʢ 25m ʚʦ ʥʘʩʦʢʘ ʩʝʚʝʨ-ʿʫʛ, ʧʨʝʜʚʠʜʝʥ ʚʦ (ɻʋʇ) ʟʘ ʧʝʨʠʦʜʦʪ 

2012 ï 2022 ʥʦ ʩʝʫʰʪʝ ʥʝ ʝ ʠʟʛʨʘʜʝʥ; 

 

ʉʣʠʢʘ 10.  ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʛʨʘʥʠʯʫʚʘˁʘ 
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Â ʇʦʟʠʮʠʿʘʪʘ ʥʘ ʜʦʚʦʜʥʘʪʘ ʛʨʘʚʠʪʘʮʠʦʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ ʜʦ ʇʉʆɺ ʰʪʦ ʚʢʣʫʯʫʚʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʜʣʘʙʦʢ ʦʙʿʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝʪʦ ʠ ʧʫʤʧʘˁʝʪʦ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ 

ʜʦ ʚʣʝʟʦʪ ʥʘ ʇʉʆɺ; 

Â ʆʛʨʘʥʠʯʫʚʘˁʘ ʜʦʣʞ ʚʦʜʦʪʝʢʦʪ ʟʘ ʛʨʘʜʝˁʝ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʈʝʢʘ ɺʘʨʜʘʨ  

ʉʝ ʧʨʝʜʚʠʜʫʚʘʘʪ ʠ ʝʢʦʣʦʰʢʠ ʦʛʨʘʥʠʯʫʚʘˁʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʚʦʜʦʪʝʢʦʪ, ʦʜʥʦʩʥʦ 

ʩʣʦʙʦʜʝʥ ʧʨʦʩʪʦʨ ʦʜ 50 ʤʝʪʨʠ ʜʘ ʙʠʜʝ ʧʨʝʜʚʠʜʝʥ ʧʦʤʝʺʫ ʥʘʿʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʚʦʜʥʦʪʦ 

ʪʝʣʦ ʠ ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ. ʐʠʨʠʥʘʪʘ ʥʘ ʩʣʦʙʦʜʥʠʦʪ ʧʨʦʩʪʦʨ ʤʦʞʝ ʜʘ ʩʝ ʥʘʤʘʣʠ, ʩʦ 

ʧʨʝʪʭʦʜʥʦ ʦʜʦʙʨʫʚʘˁʝ ʦʜ ʄɾʉʇʇ. ʉʦ ʦʚʦʿ ʧʨʠʩʪʘʧ ʟʘ ʨʝʰʘʚʘˁʝ ʧʨʘʰʘˁʝʪʦ ʟʘ 

ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʧʨʝʪʧʦʩʪʘʚʢʘʪʘ ʝ ʜʝʢʘ ʚʢʫʧʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʟʘʰʪʠʪʥʘʪʘ 

ʟʦʥʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʚʦʜʦʪʝʢʦʪ, ʢʘʜʝ ʰʪʦ ˃ʝ ʙʠʜʘʪ ʧʨʝʜʚʠʜʝʥʠ ʛʨʘʜʝʞʥʠ ʨʘʙʦʪʠ ʟʘ 

ʇʉʆɺ, ˃ʝ ʙʠʜʝ ʦʛʨʘʥʠʯʝʥʦ ʥʘ ʩʘʤʦ 17 ʤʝʪʨʠ. ʊʘʢʚʘ ʟʦʥʘ, ʠʩʪʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ 

ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʟʘʰʪʠʪʥʠ ʦʙʿʝʢʪʠ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʚʦʜʦʪʝʢʦʪ, ʢʘʢʦ ʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ 

ʥʘ ʩʝʨʚʠʩʝʥ ʧʘʪ ʟʘ ʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʢʘʤʠʦʥʠ. 

 

3.7 ʄʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʦʧʣʘʚʠ 

ʎʝʣʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ  ʝ ʧʦʜʣʦʞʥʘ ʥʘ ʧʦʧʣʘʚʠ. ʈʘʤʥʠʦʪ ʪʝʨʝʥ ʥʘ 

ʣʦʢʘʮʠʿʘʪʘ ʜʦʧʦʣʥʠʪʝʣʥʦ ʩʦʟʜʘʚʘ ʪʝʰʢʦʪʠʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʘ ʜʨʝʥʘʞʘ 

ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʚʦ ʚʦʜʦʪʝʢʦʪ. ʅʠʚʦa ʟʘ 1000 ʠ 300 ʛʦʜʠʰʥʘ ʚʦʜʘ ʥʘ ʨʝʢʘʪʘ 

ɺʘʨʜʘʨ, ʢʘʢʦ ʠ ʩʦʦʜʚʝʪʥʠʪʝ ʧʨʦʪʦʮʠ ʢʦʠ ʩʝ ʟʘʙʝʣʝʞʘʥʠ, ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʪʘʙʝʣʘʪʘ 

ʧʦʜʦʣʫ: 

 
ʊʘʙʝʣʘ 5. ʅʠʚʦʘ ʥʘ ʧʦʧʣʘʚʘ ʟʘ ɺʘʨʜʘʨ ʠ ʩʦʦʜʚʝʪʥʠ ʧʨʦʪʦʮʠ 

ʇʦʚʨʘʪʝʥ ʧʝʨʠʦʜ ʥʘ 

ʧʦʧʣʘʚʘ 
ʅʠʚʦ ʥʘ ʚʦʜʘ ʇʨʦʪʦʢ 

300 ʛʦʜʠʥʠ + 233.30 m.ʥ.ʚ.. 1,420 ʤ3/s 

1,000 ʛʦʜʠʥʠ + 235.00 m.ʥ.ʚ.. 1,694 ʤ3/s 

 

ʂʦʥʪʨʦʣʥʠʪʝ ʨʘʙʦʪʠ ʜʦʣʞ ʚʦʟʚʦʜʥʦʪʦ ʪʝʯʝʥʠʝ ʥʘ ʨʝʢʘʪʘ ʠ ʥʝʿʟʠʥʠʪʝ ʧʨʠʪʦʢʠ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝʪʦ ʥʘ ʨʝʟʝʨʚʦʘʨʠ ʟʘ ʨʘʟʣʠʯʥʠ ʮʝʣʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ 

ʚʦʜʘ, ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʛʠ ʥʘʤʘʣʘʪ ʨʠʟʠʮʠʪʝ ʦʜ ʧʦʧʣʘʚʠ . 

ʇʦʯʝʪʦʢʦʪ ʥʘ ʥʘʩʠʧʦʪ ʦʜ ʞʝʣʝʟʥʠʯʢʠʦʪ ʤʦʩʪ ʠʤʘ ʤʘʢʩʠʤʘʣʥʘ ʰʠʨʠʥʘ ʦʜ 3m ʠ ʢʦʪʘ  ʥʘ 

236m, ʩʦ ʰʪʦ ʩʝ ʦʙʝʟʙʝʜʫʚʘ ʟʘʰʪʠʪʘʪʘ ʥʘ ʤʦʩʪʦʪ ʧʨʦʪʠʚ ʝʨʦʟʠʚʥʠʪʝ ʝʬʝʢʪʠ ʥʘ 

ʨʝʢʘʪʘ. 

ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʪʨʝʪʤʘʥ  ʥʘ ʘʜʝʢʚʘʪʥʦ ʜʠʤʝʥʟʠʦʥʠʨʘʥʘ ʠ ʢʦʤʧʘʢʪʠʨʘʥʘ 

ʟʝʤʿʘ ʝ ʠʟʙʨʘʥʦ ʨʝʰʝʥʠʝ  ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʦʧʣʘʚʠ. ʅʘʙʠʝʥ ʤʘʪʝʨʠʿ ʘʣ ʟʘ ʥʘʩʠʧʫʚʘˁʝ ˃ʝ 

ʩʝ ʦʙʝʟʙʝʜʠ ʟʘ ʮʝʣʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʢʘʢʦ ʧʣʘʪʦ ʟʘ ʜʘ ʩʝ 

ʧʦʜʦʙʨʘʪ ʜʨʝʥʠʨʘˁʝʪʦ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʠ ʫʩʣʦʚʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʦʧʣʘʚʥʠʪʝ 

ʚʦʜʠ ʥʘ ʨ.ɺʘʨʜʘʨ ʩʦ ʧʦʚʨʘʪʝʥ ʧʝʨʠʦʜ ʝʜʥʘʰ ʥʘ 1000ʛʦʜ.      

ʉʝ ʧʨʝʪʧʦʩʪʘʚʫʚʘ ʜʝʢʘ 1/3 ʦʜ ʟʝʤʿʘʪʘ ʢʦʿʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʥʘʩʠʧʫʚʘˁʝ ˃ʝ ʙʠʜʝ 

ʦʙʝʟʙʝʜʝʥʘ ʦʜ ʠʩʢʦʧʥʠʪʝ ʨʘʙʦʪʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʥʘ ʩʘʤʘʪʘ 

ʣʦʢʘʮʠʿʘ.  
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3.8 ɺʣʠʿʘʥʠʝ ʥʘ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠʪʝ ʦʛʨʘʥʠʯʫʚʘˁʘ ʚʨʟ ʧʨʝʛʣʝʜʥʘʪʘ 

ʩʠʪʫʘʮʠʿʘ ʥʘ    ʇʉʆɺ.   

ɿʝʤʿʠʰʪʝʪʦ ʢʦʝ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʨʝʜʚʠʜʝʥʠʪʝ ʨʘʙʦʪʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʝ ʜʝʬʠʥʠʪʠʚʥʦ ʚʦ ʦʛʨʘʥʠʯʝʥ ʦʙʝʤ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ ʚʢʫʧʥʠʦʪ ʦʙʝʤ ʥʘ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʘʪʘ ʣʦʢʘʮʠʿʘ, ʢʦʿʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʜʦʩʪʘʧʥʘ ʟʘ ʧʨʦʝʢʪʦʪ (91,80ha). 

ʇʦʨʘʜʠ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʦʛʨʘʥʠʯʫʚʘˁʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ ʥʘ ʇʉʆɺ ˃ʝ 

ʩʝ ʩʧʨʦʚʝʜʫʚʘʘʪ ʥʘ ʪʨʠ ʨʘʟʣʠʯʥʠ ʤʝʩʪʘ. ɼʚʝ ʦʜ ʤʝʩʪʘʪʘ ʧʦ ʜʦʣʞʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ 

ɺʘʨʜʘʨ ˃ʝ ʙʠʜʘʪ ʦʜʜʝʣʝʥʠ ʩʦ ʨʝʟʝʨʚʘʮʠʿʘʪʘ ʧʦʪʨʝʙʥʘ ʟʘ ʜʘʣʝʢʫʚʦʜʦʪ ʩʝʚʝʨ-ʿʫʛ, 

ʜʦʜʝʢʘ ʪʨʝʪʦʪʦ ʤʝʩʪʦ, ʧʦʩʝʚʝʨʥʦ ˃ʝ ʩʝ ʥʘʦʺʘ ʥʘ ʩʝʚʝʨʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʜʚʘʪʘ ʜʘʣʝʢʫ-

ʚʦʜʠ ʢʦʠ ʩʝ ʧʨʦʪʝʛʘʘʪ ʚʦ ʥʘʩʦʢʘ ʠʩʪʦʢ-ʟʘʧʘʜ. ʉʠʪʫʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ ʧʦʢʘʞʫʚʘ ʜʝʢʘ 

ʣʠʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʚʦʜʘ ˃ʝ ʙʠʜʝ ʠʥʩʪʘʣʠʨʘʥʘ ʚʦ ʿʫʞʥʠʦʪ ʜʝʣ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʧʦ 

ʜʦʣʞʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʩʦ ʦʨʠʥʝʪʘʮʠʿʘ ʟʘʧʘʜ-ʠʩʪʦʢ. ɽʜʝʥ ʜʝʣ, ʚʦ ʙʣʠʟʠʥʘ ʥʘ 

ʚʣʝʟʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʟʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ ʥʘ ʥʝʧʨʝʯʠʩʪʝʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ, ˃ʝ ʙʠʜʝ ʦʙʝʟ-

ʙʝʜʝʥ ʟʘ ʤʦʞʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʨʦʮʝʩ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ ʚʦ ʠʜʥʠʥʘ 

(2045 ʭʦʨʠʟʦʥʪʦʪ). ʇʦʢʨʘʿ ʪʦʘ, ʜʦʚʦʣʥʦ ʧʨʦʩʪʦʨ ˃ʝ ʙʠʜʝ ʩʣʦʙʦʜʝʥ ʟʘ ʨʘʟʚʦʿ ʥʘ ʚʪʦʨʘʪʘ 

ʬʘʟʘ ʥʘ ʨʘʙʦʪʠʪʝ. 
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3.9  ʊʝʭʥʠʯʢʠ ʆʧʠʩ ʥʘ ʧʨʦʝʢʪʦʪ  

ʇʘʨʘʤʝʪʨʠ ʟʘ ʧʨʦʮʝʥʢʘ ʥʘ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ  

ʇʨʦʝʢʮʠʠ ʥʘ ʥʘʩʝʣʝʥʠʝ  

ʇʨʝʩʤʝʪʢʘʪʘ ʥʘ ʧʦʨʘʩʪʦʪ ʥʘ ʥʘʩʝʣʝʥʠʝ ʜʦ 2045 ʛʦʜʠʥʘ ʝ ʥʘʧʨʘʚʝʥʘ ʩʦʛʣʘʩʥʦ ʧʦʜʘʪʦ-

ʮʠʪʝ ʦʜ ʧʦʩʣʝʜʥʠʦʪ ʧʦʧʠʩ ʠ ʧʨʦʢʝʮʠʠʪʝ ʥʘ ʥʘʩʝʣʝʥʠʝ ʜʦ 2013 ʥʘʧʨʘʚʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ɼʨʞʘʚʥʠʦʪ ʟʘʚʦʜ ʟʘ ʩʪʘʪʠʩʪʠʢʘ ʉʢʦʧʿʝ. ʉʦʛʣʘʩʥʦ ʧʨʦʮʝʥʢʠʪʝ ʚʦ 2030 ʛʦʜʠʥʘ ʙʨʦʿʦʪ ʥʘ 

ʥʘʩʝʣʝʥʠʝʪʦ ʜʦʩʪʠʛʥʫʚʘ 588,000 ʘ ʟʘ 2045 ï 633,700.  

ʇʉʆɺ ˃ʝ ʿʘ ʟʝʤʝ ʧʨʝʜʚʠʜ ʠ ʪʠˁʘʪʘ ʩʦʙʨʘʥʘ ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʢʦʝ ʢʦʨʠʩʪʠ ʣʦʢʘʣʥʠ 

ʩʘʥʠʪʘʨʥʠ ʦʙʿʝʢʪʠ /ʩʝʧʪʠʯʢʠ ʿʘʤʠ ʧʨʠ ʰʪʦ ʙʨʦʿʦʪ ʥʘ ʞʠʪʝʣʠ ʢʦʠ ˃ʝ ʙʠʜʘʪ  ʦʧʩʣʫʞʝʥʠ ʜʦ 

2030 ʠʟʥʝʩʫʚʘ 30.000. ʆʚʘʘ ʙʨʦʿʢʘ ˃ʝ ʙʠʜʝ ʥʘʤʘʣʝʥʘ ʜʦ 12,700 ʞʠʪʝʣʠ ʚʦ 2045 ʛʦʜʠʥʘ, 

ʦʜʥʦʩʥʦ 2%. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ  

ɹʘʟʠʨʘʿ˃ʠ ʩʝ ʥʘ   ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʠʢʣʫʯʝʥʦ ʥʘʩʝʣʝʥʠʝ ʠ ʢʦʨʠʩʪʝʿ˃ʠ  ʿʘ ʩʪʘʧʢʘʪʘ ʟʘ 

ʧʦʪʨʝʙʠ ʦʜ ʚʦʜʘ  ʢʦʠ ʩʝ ʚʝ˃ʝ ʦʧʨʝʜʝʣʝʥʠ (ʧʦʜʘʪʦʮʠ ʟʘ 2015:150l/d/ʞ ʟʘ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ 

ʠ 100l/d/ʞ ʟʘ ʦʩʪʘʥʘʪʠʪʝ ʢʦʨʠʩʥʠʮʠ) ʢʘʢʦ ʠ ʬʘʢʪʦʨʦʪ ʥʘ ʢʦʥʚʝʨʟʠʿʘ ʦʜ 0.9); ʧʨʦʩʝʯʥʘʪʘ 

ʩʪʘʧʢʘʪʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʟʘ 2030 ʠʟʥʝʩʫʚʘ 230 ʘ ʟʘ 2045 ï 241l/d/ʞ. 

ɺʦ ʥʘʨʝʜʥʘʪʘ ʪʘʙʝʣʘ ʧʨʠʢʘʞʘʥʘ ʝ ʝʚʦʣʫʮʠʿʘʪʘ ʥʘ ʠʥʬʠʣʪʨʠʨʘʥʠʦʪ ʧʨʦʪʦʢ ʚʦ 

ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ (ʦʜ ʧʦʜʟʝʤʥʦʪʦ ʚʦʜʥʦ ʦʛʣʝʜʘʣʦ ʠ ʦʜ ʧʦʚʨʰʠʥʩʢʦʪʦ ʦʪʪʝʢʫ-

ʚʘˁʝ) ʢʘʢʦ ʠ ʚʣʝʟʥʠʦʪ ʧʨʦʪʦʢ ʚʦ ʧʨʝʜʚʠʜʝʥʘʪʘ ʇʉʆɺ ʜʦ 2045. 

ʊʘʙʝʣʘ 6. ʇʨʦʪʦʢ  ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʥʘ  ʥʘ ʚʣʝʟʦʪ ʚʦ ʩʪʘʥʠʮʘʪʘ ʠ ʩʪʘʧʢʘ ʥʘ ʥʘ ʨʘʟʨʝʜʫʚʘˁʝ ʟʘ ʚʨʝʤʝ ʥʘ 

ʧʨʦʝʢʪʥʠʦʪ ʧʝʨʠʦʜ   

ɻʦʜʠʥʘ 2013 2015 2020 2025 2030 2035 2040 2045 

ʅʘʩʝʣʝʥʠʝ ʦʧʬʘʪʝʥʦ ʩʦ ʇʉʆɺ  
(ʟʘʦʢʨʫʞʝʥʠ ʙʨʦʿʢʠ) 

 456 000 467 000 478 000 490 000 500 000 510 000 518 000 

ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʦʜʘ ʦʜ 
ʜʦʤʘ˃ʠʥʩʪʚʘ  l/d/ʞ 

150 150 140 145 150 152 155 157 

ʆʩʪʘʥʘʪʠ ʢʦʨʠʩʥʠʮʠ (l/d/ʞ)  100 100 100 100 105 108 110 111 

ɺʢʫʧʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʦʜʘ (l/d/ʞ) 250 250 240 245 255 260 265 268 

ʇʨʦʩʝʯʥʘ ʩʪʘʧʢʘ ʥʘ ʧʨʝʥʘʩʦʯʫʚʘˁʝ 
ʚʦ ʧʨʦʪʦʢʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ   

0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 

ʉʪʘʧʢʘ ʥʘ ʧʨʠʢʣʫʯʝʥʦʩʪ ʥʘ 
ʢʘʥʘʣʠʟʘʮʠʦʥʝʥ ʩʠʩʪʝʤ   

100% 100% 100% 100% 100% 100% 100% 100% 

ʀʩʧʫʰʪʝʥ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʚʦ 
ʢʘʥʘʣʠʟʘʮʠʿʘ  (m3/d) 

101 470 102 487 100 872 105 311 112 098 116 600 121 238 125 083 

ʇʨʦʪʦʢ ʚʦ ʚʣʘʞʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ  

ʉʪʘʧʢʘ ʥʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʚʦ 
ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ (%)  

100% 100% 60% 50% 45% 42% 39% 37% 

ʇʨʦʩʝʯʝʥ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʥʘ 
ʚʣʝʟʦʪ ʚʦ ʩʪʘʥʠʮʘʪʘ  m3/ʜʝʥ 

202 939 204 974 161 395 157 967 162 542 165 572 168 521 171 363 

ʇʨʦʩʝʯʝʥ ʧʨʦʪʦʢ (ʣ/ʜ/ʞ) 450 450 346 331 333 332 332 330 

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʥʘ ʇʉʆɺ (m3/s)  3.32 2.79 2.78 2.89 2.96 3.02 3.08 

ʇʨʦʪʦʢ ʚʦ ʩʫʚʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ  

ʉʪʘʧʢʘ ʥʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʚʦ 
ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ (%)  

69% 70% 29% 21% 17% 15% 13% 12% 

ʇʨʦʩʝʯʝʥ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʥʘ 
ʚʣʝʟʦʪ ʚʦ ʩʪʘʥʠʮʘʪʘ  m3/d 

171 939 173 974 130 395 126 967 131 542 134 572 137 521 140 363 

ʇʨʦʩʝʯʝʥ ʧʨʦʪʦʢ (l/d/ʞ) 381 382 279 266 269 270 271 271 

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʥʘ ʇʉʆɺ m3/s  2.96 2.43 2.43 2.53 2.60 2.67 2.73 
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ʆʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʟʘʛʘʜʫʚʘˁʝ  

ɺʦ ʩʫʚʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʟʘʙʝʣʝʞʣʠʚʠ ʩʝ ʜʚʘ ʧʦʛʦʣʝʤʠ ʪʠʧʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʧʨʦʪʦ-

ʢʦʪ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʛʝʥʝʨʠʨʘʥ ʦʜ ʫʨʙʘʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʛʨʘʜʦʪ: 

Â ɿʘʛʘʜʫʚʘˁʝ ʛʝʥʝʨʠʨʥʦ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ, ʠʥʩʪʠʪʫʮʠʠʪʝ, ʢʦʤʝʨʮʠʿʘʣʥʠʪʝ 

ʩʫʙʿʝʢʪʠ, ʠ  

Â ʀʥʜʫʩʪʨʠʩʢʦ ʟʘʛʘʜʫʚʘˁʝ ʛʝʥʝʨʠʨʘʥʦ ʦʜ ʠʥʜʫʩʪʨʠʠʪʝ ʢʦʠ ʩʝ ʛʝʥʝʨʘʣʥʦ 

ʣʦʮʠʨʘʥʠ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʟʦʥʠ. 

ʉʦʛʣʘʩʥʦ ʫʪʚʨʜʝʥʠʪʝ ʩʪʘʧʢʠ ʟʘ ʜʠʤʝʥʟʠʦʥʠʨʘˁʝ ʠ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʠ 

ʦʩʪʘʥʘʪʠʪʝ ʢʦʨʠʩʥʠʮʠ ʚʢʣʫʯʠʪʝʣʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʪʠˁʘʪʘ ʢʦʿʘ ʩʝ ʥʦʩʠ ʥʘ ʩʪʘʥʠʮʘʪʘ 

ʦʜ ʩʪʨʘʥʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ ʢʦʝ ʥʝ ʝ ʦʧʬʘʪʝʥʦ ʩʦ ʫʩʣʫʛʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, 

ʥʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʧʨʝʩʤʝʪʘʥʦ ʚʢʫʧʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʜʦʤʘʠ˃ʥʩʪʚʘʪʘ ʥʘ ʚʣʝʟʦʪ 

ʚʦ ʩʪʘʥʠʮʘʪʘ. 
ʊʘʙʝʣʘ 7. ʇʨʝʩʤʝʪʘʥʦ ʚʢʫʧʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʥʘ ʚʣʝʟʦʪ ʚʦ ʇʉʆɺ. (ɿʘʦʢʨʫʞʝʥʠ ʚʨʝʜʥʦʩʪʠ) 

ɻʦʜʠʥʘ 2020 2025 2030 2035 2040 2045 

ʆʧʩʣʫʞʝʥʦ ʥʘʩʝʣʝʥʠʝ  467,000 478,000 490,000 500,000 510,000 518,000 
ɹʇʂ5 (kg/d) 28,300 28,900 29,500 30,050 30,600 31,200 
ʍʇʂ (kg/d) 56,600 57,800 59,000 60,100 61,200 62,600 
ʉʄ (kg/d) 33,200 33,900 34,600 35,200 35,800 36,500 
ɺʢʫʧʥʦl N (Kjeldahl) (kg/d/) 5,200 5,300 5,420 5,500 5,620 5,730 
ɺʢʫʧʥʦ P (kg/d) 860 870 890 900 920 940 

 

ʀʥʜʫʩʪʨʠʠʪʝ ʢʦʠ ʿʘ ʠʩʧʫʰʪʘʘʪ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʪʨʝʙʘ ʜʘ 

ʦʙʝʟʙʝʜʘʪ ʧʘʨʘʤʝʪʨʠ ʢʦʠ ʦʜʛʦʚʘʨʘʘʪ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʦʜ 

ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ, ʰʪʦ ʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʙʘʨʘˁʘʪʘ ʥʘ ɽʋ ʜʠʨʝʢʪʠʚʠʪʝ ʠ ʄʘʢʝʜʦʥʩʢʠʪʝ 

ʩʪʘʥʜʘʨʜʠ. ʂʣʫʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʩʝ ʙʘʟʠʨʘʘʪ ʥʘ ʜʝʪʝʢʪʠʨʘʥʦʪʦ 

ʦʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠʦʪ ʝʬʣʫʝʥʪ ʠʟʨʘʟʝʥ ʧʨʝʢʫ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ɹʇʂ5.  

ʊʘʙʝʣʘ 8. ʉʪʘʧʢʘʪʘ ʥʘ ʠʥʜʫʩʪʨʠʩʢʦ ʟʘʛʘʜʫʚʘˁʝ ʜʘ ʙʠʜʝ ʟʝʤʝʥʘ ʚʦ ʧʨʝʜʚʠʜ ʧʨʠ ʜʠʤʝʥʟʠʦʥʠʨʘˁʝ ʥʘ 

ʦʙʿʝʢʪʠʪʝ ʟʘ ʪʨʝʪʤʘ 

ʇʘʨʘʤʝʪʘʨ ɺʦ % ʥʘ ɹʇʂ5ʩʪʘʧʢʘ 

ɹʇʂ5  
ʂʘʢʦ ʰʪʦ ʝ ʫʪʚʨʜʝʥʦ ʚʦ ʧʦʩʪʦʿʥʠʪʝ ʩʪʫʜʠʠ ʟʘ 

ʩʝʢʦʿʘ ʠʥʜʫʩʪʨʠʿʘ ʢʦʿʘ ʠʩʧʫʰʪʘ ʚʦ 
ʢʘʥʘʣʠʟʘʮʠʿʘʪʘ 

ʍʇʂ  250% 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ  
ʂʘʢʦ ʰʪʦ ʝ ʫʪʚʨʜʝʥʦ ʚʦ ʧʦʩʪʦʿʥʠʪʝ ʩʪʫʜʠʠ ʟʘ 

ʩʝʢʦʿʘ ʠʥʜʫʩʪʨʠʿʘ ʢʦʿʘ ʠʩʧʫʰʪʘ ʚʦ 
ʢʘʥʘʣʠʟʘʮʠʿʘʪʘ 

ɺʢʫʧʝʥ ʘʟʦʪ N ʩʦ Kjeldahl 
ʄʝʪʦʜ 

10% 

ɺʢʫʧʝʥ ʬʦʩʬʦʨ P 2% 

ʀʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʥʘʿʥʦʚʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʧʦʙʘʨʫʚʘʯʢʘʪʘ ʥʘ ʚʦʜʘ ʟʘ ʠʥʜʫʩʪʨʠʠʪʝ, 

ʟʘʝʜʥʦ ʩʦ ʠʜʥʠʪʝ ʧʨʦʝʢʮʠʠ, ʠʥʜʫʩʪʨʠʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʟʘ 2020 ʛʦʜʠʥʘ, ʥʘ ʧʦʯʝʪʦʢʦʪ ʦʜ 

ʧʨʦʝʢʪʦʪ, ˃ʝ ʙʠʜʝ: 

ɹʇʂ5 = 5,400kg/d 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ = 9,200kg/d 

ʉʝ ʦʯʝʢʫʚʘ ʚʦ ʠʜʥʠʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘʪʘ ʠʥʜʫʩʪʨʠʩʢʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʜʘ ʩʝ 

ʧʦʜʦʙʨʠ ʩʦ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʙʘʨʘˁʘʪʘ ʦʜ ʀʉʂɿ ʜʦʟʚʦʣʠʪʝ (ɸ ʠ ɹ), ʢʦʠ ʤʝʺʫ ʜʨʫʛʦʪʦ 

ʚʢʣʫʯʫʚʘʘʪ ʠ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʣʘʥ ʟʘ ʧʦʯʠʩʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʦʯʝʢʫʚʘʥʠʪʝ ʥʘʤʘʣʫ-

ʚʘˁʘ ʙʠ ʠʟʥʝʩʫʚʘʣʝ : 
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ɻʦʜʠʥʘ  2025 2030 2035 2040 2045 

ʅʘʤʘʣʫʚʘˁʝ % 6.5 12 13.9 15.7 17.6 

 

ɿʘ ʚʨʝʤʝ ʥʘ ʧʨʦʝʢʪʥʠʦʪ ʧʝʨʠʦʜ, ʜʦʧʦʣʥʠʪʝʣʥʦʪʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ ʦʪʝʢʫʚʘˁʝʪʦ ʥʘ 

ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ ʚʦ ʚʣʘʞʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʝ ʟʝʤʝʥʦ ʧʨʝʜʚʠʜ ʠ ʪʦʘ: 

ɹʇʂ5: 3,410kg/d 

ʎʄ: 12,400kg/d 

ɿʘ ʍʇʂ ʧʘʨʘʤʝʪʘʨʦʪ ʤʦʞʝ ʜʘ ʩʝ ʫʩʚʦʠ ʠʩʪʘʪʘ ʩʪʘʧʢʘ ʢʘʢʦ ʟʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ, 

ʦʜʥʦʩʥʦ ʍʇʂ: 12,400kg/d 

ʉʪʘʧʢʘʪʘ ʥʘ ʚʢʫʧʝʥ ʘʟʦʪ ʠʟʥʝʩʫʚʘ 400ʢʛ/ʜ, ʠ ʩʪʘʧʢʘʪʘ ʥʘ ʚʢʫʧʝʥ ʬʦʩʬʦʨ ʝ 40kg/d. 

ʊʘʙʝʣʘ 9. ɺʢʫʧʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʥʘ ʚʣʝʟ ʚʦ ʇʉʆɺ (ʟʘʦʢʨʫʞʝʥʠ ʚʨʝʜʥʦʩʪʠ) 

ɻʦʜʠʥʘ 2020 2025 2030 2035 2040 2045 

ʅʘʩʝʣʝʥʠʝ ʚʦ ʦʙʣʘʩʪʘ 
ʢʦʿʘ ʩʝ ʦʧʩʣʫʞʫʚʘ 

470,000 480,000 490 000 500 000 510 000 518 000 

ʆʧʪʦʚʘʨʫʚʘˁʝ ʧʨʠ ʩʫʚʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ (ʜʦʤʘ˃ʠʥʩʪʚʘ + ʠʥʜʫʩʪʨʠʿʘ + ʢʘʥʘʣʠʟʘʮʠʿʘ ʥʘ 
ʤʝʩʪʦʪʦ) 

ɹʇʂ5 (kg/d) 33,700 33,900 34,200 34,700 35,100 35,600 

ʍʇʂ (kg/d) 42,400 42,600 42,500 43,100 43,500 44,200 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʮʠ 

(kg/d) 
70,600 70,900 71,200 72,000 72,800 73,700 

ɺʢʫʧʝʥ N (Kjeldahl) (kg/d) 5,700 5,800 5,900 6,000 6,100 6,200 

ɺʢʫʧʝʥ P (kg/d) 1,000 1,000 1,000 1,000 1,000 1,000 

ʆʧʪʦʚʘʨʫʚʘˁʝ ʧʨʠ ʚʣʘʞʥʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ 

ɹʇʂ5 (kdg/) 37,100 37,300 37,600 38,100 38,500 39,000 

ʍʇʂ (ʢʛ/ʜ) 54,800 55,000 54,900 55,500 55,900 56,600 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʮʠ 
(kdg/) 

83,000 83,300 83,600 84,400 85,200 86,100 

ɺʢʫʧʝʥ N (Kjeldahl) (kdg/) 6,100 6,200 6,300 6,400 6,500 6,600 

ɺʢʫʧʝʥ P (kdg/) 1,000 1,000 1,000 1,000 1,000 1,000 

 

ɹʘʟʠʨʘʥʦ ʥʘ ʦʚʠʝ ʧʘʨʘʤʝʪʨʠ, ʮʝʥʪʨʘʣʥʘʪʘ ʇʉʆɺ ˃ʝ ʙʠʜʝ ʜʠʤʝʥʟʠʦʥʠʨʘʥʘ ʜʘ 
ʦʧʩʣʫʞʫʚʘ 650,000 ʝ.ʞ. (ʝʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣʠ) ʜʦ ʢʨʘʿʥʘʪʘ ʛʦʜʠʥʘ 2045. 

 

3.10  ʎʝʣʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʨʝʪʠʨʘʥʘ ʚʦʜʘ  

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʚʦʜʘ ˃ʝ ʛʠ  ʟʘʜʦʚʦʣʠ ʜʚʘʪʘ ʥʠʚʦʘ ʥʘ ʪʨʝʪʤʘʥ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʧʦʩʪʠʛʥʘʪ ʙʘʨʘˁʘʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ 91/271/EEC ʟʘ ʢʨʘʿʥʘʪʘ ʬʘʟʘ ʥʘ ʧʨʦʝʢʪʦʪ.ʦʜʥʦʩʥʦ:  

ʂʨʘʪʨʢʦʨʦʯʥʘ/ʩʨʝʜʥʦʨʦʯʥʘ ʜʦ 2030 ʛʦʜʠʥʘ ʠ  ʢʨʘʿʥʘ ʮʝʣ ʥʘ ʪʨʝʪʤʘʥ ʧʦʜ ʧʨʝʪʧʦʩʪʘʚʢʘ 

ʜʝʢʘ ʙʘʨʘˁʘʪʘ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʚʦ ʯʫʚʩʪʚʠʪʝʣʥʠ ʧʦʜʨʘʯʿʘ ʥʝ ʩʝ ʟʘʜʦʚʦʣʝʥʠ; 

ɼʦʣʛʦʨʦʯʥʦ (ʛʦʜʠʥʘ 2045) ʢʨʘʿʥʘ ʮʝʣ ʥʘ ʪʨʝʪʤʘʥ ʩʦʛʣʘʩʥʦ ʙʘʨʘˁʘʪʘ ʥʘ ʝʚʨʦʧʩʢʘʪʘ 

ʟʘʝʜʥʠʮʘ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʧʦʜʨʘʯʿʘ; 

ɺʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʩʝ ʜʘʜʝʥʠ ʜʚʝʪʝ ʮʝʣʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʨʝʪʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ; ʚʦ 

ʫʩʣʦʚʠ ʢʦʛʘ ʨʝʮʝʧʠʝʥʪʦʪ ʥʝ ʩʝ ʩʤʝʪʘ ʟʘ ʩʝʥʟʠʪʠʚʝʥ, ʢʘʢʦ ʠ ʜʦʣʛʦʨʦʯʥʘ ʮʝʣ ʠ ʩʝʥʟʠ-

ʪʠʚʥʦ ʚʦʜʥʦ ʪʝʣʦ.    
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ʊʘʙʝʣʘ 10. ʇʨʝʜʣʦʞʝʥʠ ʮʝʣʠ ʥʘ ʢʚʘʣʠʪʝʪ ʟʘ ʪʨʝʪʠʨʘʥʘʪʘ ʚʦʜʘ 

ʇʘʨʘʤʝʪʘʨ 

ʂʨʘʪʢʦʨʦʯʥʘ/ʩʨʝʜʥʦʨʦʯʥʘ  ʮʝʣ  
(ʜʦ 2030) 

ɼʦʣʛʦʨʦʯʥʘ ʮʝʣ 
(ʜʦ 2045) 

ʄʘʢʩʠʤʘʣʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

(mg/l) 

ʄʠʥʠʤʘʣʝʥ 
ʧʨʦʝʮʝʥʪ ʥʘ 
ʨʝʜʫʢʮʠʿʘ  

ʄʘʢʩʠʤʘʣʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

(mg/l) 

ʄʠʥʠʤʘʣʝʥ 
ʧʨʦʝʮʝʥʪ ʥʘ 
ʨʝʜʫʢʮʠʿʘ 

ɹʇʂ5 25 70-90 25 70-90 

ʍʇʂ 125 75 125 75 

ɺʉʄ 35 90 35 90 

N ʚʢʫʧʥʦ 40 (1) - 10 70-80 

P ʚʢʫʧʥʦ 5 (1) - 1 80 

3.11 ʅʘʦʜʠ ʦʜ ʘʥʘʣʠʟʘʪʘ ʥʘ ʥʝʜʦʩʪʘʪʦʮʠʪʝ - ɸʞʫʨʠʨʘʥʠ ʠʥʬʦʨʤʘʮʠʠ 

ʟʘ ʧʦʚʨʟʘʥʠʪʝ ʦʙʿʝʢʪʠ, ʦʧʠʩ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʠ ɿʘʰʪʠʪʘ ʦʜ 

ʧʦʧʣʘʚʘ  

ʇʨʠʜʨʫʞʥʠ ʧʦʩʪʨʦʿʢʠ 

ʇʨʠʜʨʫʞʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʥʘ ʧʨʦʝʢʪʦʪ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ 

ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʰʪʦ ʝ ʪʝʢʦʚʥʘ ʘʢʪʠʚʥʦʩʪ ʢʦʬʠʥʘʥʩʠʨʘʥʘ ʩʦ ʀʇɸ 

ʬʦʥʜʦʚʠʪʝ.  

ʉʧʦʨʝʜ ɻʋʇ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ (2012-2022) ʠ ʠʟʛʦʪʚʝʥʘʪʘ ʧʨʦʝʢʪʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ, 

ʩʦʙʠʨʘˁʝʪʦ ʠ ʦʜʚʝʜʫʚʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʧʣʘʥʠʨʘʥʦ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ 

ʧʨʝʢʫ ʜʚʘ ʦʜʚʦʝʥʠ ʬʝʢʘʣʥʠ ʢʦʣʝʢʪʦʨʠ ʣʦʮʠʨʘʥʠ ʥʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ 

ʨʝʢʘʪʘ ɺʘʨʜʘʨ. 

ɻʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʬʝʢʘʣʥʠʪʝ ʢʦʣʝʢʪʦʨʠ ʩʝ ʧʦʜʝʣʝʥʠ ʚʦ ʜʚʝ ʬʘʟʠ, ʠ ʪʦʘ: 

Â ʌʘʟʘ 1: 

- ʉʝʢʮʠʿʘ 1 ï ʌʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʥʘ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ  

- ʉʝʢʮʠʿʘ 2 ï ʌʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ 

- ʉʝʢʮʠʿʘ 3 ï ʌʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʦʜ ʧʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ ñʄʘʢʦʰʧʝʜò ʜʦ 

ʧʦʚʨʟʫʚʘˁʝʪʦ ʩʦ ʥʦʚʠʦʪ ʛʣʘʚʝʥ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ 

ʨʝʢʘʪʘ 

 

Â ʌʘʟʘ 2: 

- ʉʝʢʮʠʿʘ 4 ï ʇʨʝʤʠʥ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʧʦʜ ʨʝʢʘʪʘ (ʩʠʬʦʥ) 

- ʉʝʢʮʠʿʘ 5 ï ʇʦʚʨʟʫʚʘˁʝ ʩʦ ʇʉʆɺ 
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ʉʣʠʢʘ 12. ʄʘʧʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʩʠʬʦʥʦʪ ʠ ʣʦʢʘʮʠʿʘʪʘ 

ʥʘ ʇʉʆɺ (ʠʟʚʦʨ: ʂʥʠʛʘ 2 ʎʝʣʦʩʝʥ ʧʨʠʢʘʟ ʥʘ ʧʨʝʤʠʥʦʪ ʩʦ ʩʠʬʦʥ ʧʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʠ ʧʦʚʨʟʫʚʘˁʝ ʩʦ ʇʉʆɺ) 

 

ʉʝʢʮʠʿʘ 1: ɺʦ ʧʨʚʘʪʘ ʬʘʟʘ, ʛʣʘʚʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʥʘ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ 

˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ ʦʜ ʧʦʩʪʦʿʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ 1200/1800 mm ʜʦ ʧʣʘʥʠʨʘʥʠʦʪ 

ʩʠʬʦʥ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʇʉʆɺ ʩʦ ʮʝʥʪʨʠʬʫʛʘʣʥʠ ʧʦʣʠʝʩʪʝʨʩʢʠ ʢʨʫʞʥʠ ʮʝʚʢʠ 

(ʧʨʦʠʟʚʝʜʝʥʠ ʩʧʦʨʝʜ EN 14364 ʩʦ d = 1500 mm, L=12 m; d= 1800 mm, SN 5000 N/m2,  L= 

2924 m; d=1800 mm, SN 10000 N/m2,  L=478 m ʠ n=0,011).  

ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʛʣʘʚʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʥʘ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ ʰʪʦ 

˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ ʦʜ ʙʫʣʝʚʘʨʦʪ ʉʨʙʠʿʘ ʜʦ ʩʠʬʦʥʦʪ ʝ L= 3,413.7 m. 

ʂʦʩʠʥʘʪʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ Ø 1800 mm ʝ 0.676 ă. 

ʉʝʢʮʠʿʘ 2: ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʛʣʘʚʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʰʪʦ ˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ 

ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʦʜ ʨʝʢʘʪʘ ʝ L= 4,455.29 m (ʩʦ Ø 800 mm ʚʦ ʜʦʣʞʠʥʘ ʦʜ L=286.29 m ʠ 

ʩʦ Ø 1800 mm ʚʦ ʜʦʣʞʠʥʘ ʦʜ L=4,082.91 m).  

ʌʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ ʦʜ 

ʮʝʥʪʨʠʬʫʛʘʣʥʠ ʧʦʣʠʝʩʪʝʨʩʢʠ ʢʨʫʞʥʠ ʮʝʚʢʠ ʩʦ ʢʦʩʠʥʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʦʜ 

0.07 ă. 

Â ɺʪʦʨʘʪʘ ʬʘʟʘ ʚʢʣʫʯʫʚʘ ʠʟʛʨʘʜʙʘ ʥʘ ʩʠʬʦʥ ʧʦʜ ʨʝʢʘʪʘ ʠ ʧʦʚʨʟʫʚʘˁʝ ʩʦ 

ʇʉʆɺ: 

- ʉʠʬʦʥ ʧʦʜ ʨʝʢʘʪʘ:                      334 

m 

- ʇʦʚʨʟʫʚʘˁʝ ʩʦ ʇʉʆɺ:          199 m 

ʉʝʢʮʠʿʘ 3: ʃʠʥʠʿʘʪʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʚʦ ʦʚʘʘ ʩʝʢʮʠʿʘ ʝ ʩʦ Ø1000 ʩʦ ʢʦʩʠʥʘ ʦʜ 

J =0.80 ă ʠ ʟʘʧʦʯʥʫʚʘ ʥʘ km 0 + 000.00 ʦʜ ʩʦʙʠʨʥʘʪʘ ʰʘʭʪʘ ʙʨ. 2.1 ʦʜ ʧʫʤʧʥʘʪʘ 

ʩʪʘʥʠʮʘ (ñʄʘʢʦʰʧʝʜò) ʜʦ ʩʦʙʠʨʥʘʪʘ ʰʘʭʪʘ ʙʨ. 1.31 ʥʘ km 4 + 369.20 ʢʘʜʝ ʰʪʦ 

ʜʦʪʝʢʦʪ ʝ Ø1000 mm ʥʘ km 0 + 644.54 ʠ ʩʦ Ø2000 mm ʧʨʦʜʦʣʞʫʚʘ ʚʦ ʜʦʣʞʠʥʘ ʦʜ L = 

86.10 m ʜʦ ʠʩʧʫʩʪʦʪ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʥʘ km 4 + 455.29. 
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ʉʝʢʮʠʿʘ 4: ʉʠʬʦʥʦʪ ˃ʝ ʩʝ ʩʦʩʪʦʠ ʦʜ ʩʣʝʜʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ: 

- ɸʨʤʠʨʘʥʠ ʙʝʪʦʥʩʢʠ ʚʣʝʟʦʚʠ;  

- ɼʚʘ ʮʝʚʢʦʚʦʜʠ (ʨʘʙʦʪʝʥ + ʨʝʟʝʨʚʝʥ), ʩʝʢʦʿ ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ Ø1100 mm; 

- ɸʨʤʠʨʘʥʠ ʙʝʪʦʥʩʢʠ ʠʟʣʝʟʠ. 

ɸʨʤʠʨʘʥʦ-ʙʝʪʦʥʩʢʘʪʘ ʩʪʨʫʢʪʫʨʘ ʝ ʩʦʩʪʘʚʝʥʘ ʦʜ: 

- ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʢʦʤʦʨʘ 

- ʈʝʚʠʟʠʦʥʠ ʢʦʤʦʨʠ (ʟʘ ʩʝʢʦʿ ʮʝʚʢʦʚʦʜ ʩʝ ʧʣʘʥʠʨʘ ʧʦ ʝʜʥʘ ʨʝʚʠʟʠʦʥʘ ʢʦʤʦʨʘ) 

- ɼʚʘʪʘ ʮʝʚʢʦʚʦʜʠ ˃ʝ ʙʠʜʘʪ ʠʟʛʨʘʜʝʥʠ ʩʦ ʧʦʣʠʝʩʪʝʨʩʢʠ (GRP) ʮʝʚʢʠ ʩʦ 

ʩʣʝʜʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

- ʉʝʢʮʠʿʘʪʘ ʦʜ ʚʣʝʟʦʪ ʥʘ ʛʨʘʜʙʘʪʘ ʜʦ ʤʘʿʦʨ ʢʦʨʠʪʦʪʦ ʥʘ ʨʝʢʘʪʘ - GRP ʮʝʚʢʠ 

SN 20,000 

- ʉʝʢʮʠʿʘʪʘ ʧʦʜ ʤʠʥʦʨ ʢʦʨʠʪʦʪʦ ʥʘ ʨʝʢʘʪʘ - GRP ʮʝʚʢʠ SN 64,000 

- ʉʝʢʮʠʿʘʪʘ ʦʜ ʤʘʿʦʨ ʢʦʨʠʪʦʪʦ ʥʘ ʨʝʢʘʪʘ ʜʦ ʠʟʣʝʟʦʪ ʥʘ ʛʨʘʜʙʘʪʘ - GRP ʮʝʚʢʠ 

SN 20,000 

 

ʉʝʢʮʠʿʘʪʘ ʧʦʜ ʤʠʥʦʨ ʢʦʨʠʪʦ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ˃ʝ ʩʝ ʠʟʚʝʜʝ ʩʦ ʤʠʢʨʦ-ʪʫʥʝʣʠ. 

 

 

ʉʣʠʢʘ 13. ʉʠʬʦʥʦʪ ʰʪʦ ˃ʝ ʩʝ ʠʟʛʨʘʜʠ ʧʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ (ʠʟʚʦʨ: ʆʩʥʦʚʝʥ ʧʨʦʝʢʪ ʟʘ ʧʨʝʤʠʥ ʩʦ ʩʠʬʦʥ, 

SAFEGE, 2015) 

 

ʊʨʝʙʘ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ ʜʝʢʘ ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ ʟʘ ʩʠʬʦʥʦʪ ʙʝʰʝ ʨʘʟʚʠʝʥ ʚʦ ʪʝʢʦʪ 

ʥʘ 2015 ʛʦʜʠʥʘ ʢʘʢʦ ʜʝʣ ʦʜ ʧʨʦʝʢʪʦʪ ʟʘ ʢʦʣʝʢʪʦʨ ʬʠʥʘʥʩʠʨʘʥ ʦʜ ʀʇɸ. ɹʝʰʝ 
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ʠʟʛʦʪʚʝʥ ʠʟʚʝʰʪʘʿ ʟʘ ʆɺɾʉ (ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ) ʟʘ 

ʢʦʣʝʢʪʦʨʦʪ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʩʠʬʦʥʦʪ), ʠ ʠʩʪʠʦʪ ʙʝʰʝ ʦʜʦʙʨʝʥ ʦʜ 

ɻʨʘʜ ʉʢʦʧʿʝ ʚʦ 2016 ʛʦʜʠʥʘ. ʉʝʧʘʢ, ʩʧʦʨʝʜ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʥʘ ɻʨʘʜʦʪ, ɻʨʘʜʦʪ ʠʤʘ 

ʦʜʣʫʯʝʥʦ ʜʘ ʛʦ ʠʟʛʨʘʜʠ ʩʠʬʦʥʦʪ ʟʘʝʜʥʦ ʩʦ ʇʉʆɺ. ʆʪʪʘʤʫ, ʧʨʠ ʨʘʟʚʠʚʘˁʝʪʦ ʥʘ 

ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ, ʦʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ ʟʘ ʩʠʬʦʥʦʪ ˃ʝ ʙʠʜʝ ʨʝʚʠʜʠʨʘʥ ʢʦʣʢʫ ʰʪʦ ʝ 

ʧʦʪʨʝʙʥʦ ʟʘ ʜʘ ʩʝ ʦʩʠʛʫʨʘ ʜʝʢʘ ʦʙʝʪʝ ʩʪʨʫʢʪʫʨʠ ˃ʝ ʙʠʜʘʪ ʫʩʦʛʣʘʩʝʥʠ. ʀʩʪʦ ʪʘʢʘ, 

ʙʝʰʝ ʦʜʣʫʯʝʥʦ ʜʝʢʘ ʦʜʦʙʨʝʥʠʿʘʪʘ ʧʦʪʨʝʙʥʠ ʟʘ ʩʠʬʦʥʦʪ ˃ʝ ʙʠʜʘʪ ʠʟʜʘʜʝʥʠ ʦʜ 

ʠʩʪʠʦʪ ʥʘʜʣʝʞʝʥ ʦʨʛʘʥ ʰʪʦ ˃ʝ ʛʠ ʠʟʜʘʜʝ ʦʜʦʙʨʝʥʠʿʘʪʘ ʟʘ ʇʉʆɺ (ʪ.ʝ. 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʪʨʘʥʩʧʦʨʪ ʠ ʚʨʩʢʠ) ʥʘʤʝʩʪʦ ɻʨʘʜʦʪ ʉʢʦʧʿʝ ʢʦʿ ʠʤʘ ʠʟʜʘʜʝʥʦ 

ʦʜʦʙʨʝʥʠʝ ʟʘ ʢʦʣʝʢʪʦʨʦʪ. 

ʉʝʢʮʠʿʘ 5: ɻʣʘʚʥʠʦʪ ʢʦʣʝʢʪʦʨ ˃ʝ ʛʠ ʪʨʘʥʩʧʦʨʪʠʨʘ ʩʦʙʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ 

ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ, ʚʦ ʨʘʤʢʠ ʥʘ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʢʦʝʰʪʦ 

ʛʨʘʚʠʪʠʨʘ ʢʦʥ ʧʣʘʥʠʨʘʥʘʪʘ ʇʉʆɺ. 

ʇʦʩʣʝʜʥʘʪʘ ʰʘʭʪʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ Ï1800 mm ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʦʜ ʨʝʢʘʪʘ 

ʠʩʪʦ ʪʘʢʘ ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʯʝʪʦʢ ʥʘ ʛʣʘʚʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ. 

ɻʣʘʚʥʠʦʪ ʬʝʢʘʣʝʥ ʢʦʣʝʢʪʦʨ ʩʝ ʩʦʩʪʦʠ ʦʜ ʩʣʝʜʥʠʪʝ ʜʝʣʦʚʠ: 

- ʎʝʚʢʘ ʩʦ Ï1800 mm ʠ Ï2500 mm 

- ɸʨʤʠʨʘʥʠ ʙʝʪʦʥʩʢʠ ʩʦʙʠʨʥʠ ʢʦʤʦʨʠ. 

 

ɺʦ ʪʝʢ ʝ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʉʝʢʮʠʿʘ 1 (ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʜʝʩʥʠʦʪ ʙʨʝʛ) ʠ 

ʉʝʢʮʠʿʘ 2 (ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ), ʜʦʜʝʢʘ ʉʝʢʮʠʿʘ 3 (ʧʫʤʧʥʘ 

ʩʪʘʥʠʮʘ ñʄʘʢʦʰʧʝʜò) ʝ ʚʝ˃ʝ ʟʘʚʨʰʝʥʘ. 
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ʉʣʠʢʘ 14. ʄʘʧʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʩʠʬʦʥʦʪ ʠ ʣʦʢʘʮʠʿʘʪʘ 

ʥʘ ʇʉʆɺ (ʠʟʚʦʨ: ʂʥʠʛʘ 2 ʎʝʣʦʩʝʥ ʧʨʠʢʘʟ ʥʘ ʧʨʝʤʠʥʦʪ ʩʦ ʩʠʬʦʥ ʧʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʠ ʧʦʚʨʟʫʚʘˁʝ ʩʦ ʇʉʆɺ) 

ʈʘʟʛʣʝʜʘʥʠ ʧʨʘʰʘˁʘ 

ɺʦ ʦʜʥʦʩ ʥʘ ʧʨʠʜʨʫʞʥʠʪʝ ʧʦʩʪʨʦʿʢʠ, ʨʘʟʛʣʝʜʘʥʠʪʝ ʧʨʘʰʘˁʘ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ 

ʨʠʟʠʮʠʪʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ ʘʩʧʝʢʪʠ ʧʦʚʨʟʘʥʠ ʩʦ ʠʟʛʨʘʜʙʘʪʘ ʠ 

ʨʘʙʦʪʘʪʘ ʥʘ ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ.  

ɻʨʘʜʦʪ ʛʠ ʠʤʘ ʜʦʙʠʝʥʦ ʩʠʪʝ ʨʝʣʝʚʘʥʪʥʠ ʦʜʦʙʨʝʥʠʿʘ ʟʘ ʛʨʘʜʝˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ.   

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʢʦʣʝʢʪʦʨʠʪʝ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ 

ʣʝʚʘʪʘ ʠ ʜʝʩʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʩʝ ʩʤʝʪʘʘʪ ʟʘ ʧʨʦʝʢʪ ʦʜ ʤʘʣ ʦʙʝʤ ʟʘ 

ʢʦʿ ʥʝ ʝ ʧʦʪʨʝʙʥʘ ʩʪʫʜʠʿʘ ʟʘ ʆɺɾʉ, ʥʦ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʧʦʜʛʦʪʚʠ ʠʟʚʝʰʪʘʿ ʟʘ 

ʆɺɾʉ. ʉʦʜʨʞʠʥʘʪʘ ʥʘ ʠʟʚʝʰʪʘʿʦʪ ʟʘ ʆɺɾʉ ʝ ʜʝʬʠʥʠʨʘʥʘ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ 

ʬʦʨʤʘʪʘ ʠ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʠʟʚʝʰʪʘʠʪʝ ʟʘ ʆɺɾʉ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʫʩʚʦʿʫʚʘˁʝ52. 

ɹʝʘ ʧʦʜʛʦʪʚʝʥʠ ʜʚʘ ʠʟʚʝʰʪʘʠ ʟʘ ʆɺɾʉ ʦʜ ʩʪʨʘʥʘ ʥʘ ʥʝʟʘʚʠʩʝʥ ʢʦʥʩʫʣʪʘʥʪ 

(ʦʜʜʝʣʥʦ ʟʘ ʣʝʚʠʦʪ ʠ ʜʝʩʥʠʦʪ ʢʦʣʝʢʪʦʨ), ʠ ʠʩʪʠʪʝ ʙʝʘ ʦʜʦʙʨʝʥʠ ʦʜ ɻʨʘʜʦʪ ʚʦ 2016 

ʛʦʜʠʥʘ. 

ʀʟʚʝʰʪʘʠʪʝ ʟʘ ʆɺɾʉ ʦʙʝʟʙʝʜʫʚʘʘʪ:  

Â ʦʧʠʩ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʘʢʪʠʚʥʦʩʪʠʪʝ,  

                                                

52 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞Σ ͋ ͪΦ 123/12 
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Â ʠʟʚʦʨʠ ʥʘ ʤʘʪʝʨʠʿʘʣʠ ʠ ʩʝʢʫʥʜʘʨʥʠ ʤʘʪʝʨʠʿʘʣʠ (ʢʚʘʥʪʠʬʠʮʠʨʘʥʠ),  

Â ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʢʦʚʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ,  

Â ʧʨʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ʢʣʫʯʥʠʪʝ ʚʣʠʿʘʥʠʿʘ/ʨʠʟʠʮʠ ʩʝ 

ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ ʦʜ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʠ ʚʦʟʠʣʘʪʘ, ʝʤʠʩʠʠ ʚʦ 

ʚʦʜʠʪʝ ʦʜ ʛʝʥʝʨʠʨʘʥʠʦʪ ʩʘʥʠʪʘʨʝʥ ʦʪʧʘʜ ʥʘ ʛʨʘʜʠʣʠʰʪʘʪʘ, ʩʦʟʜʘʚʘˁʝʪʦ 

ʦʪʧʘʜ ʪ.ʝ. ʮʚʨʩʪʠʦʪ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ, ʟʝʤʿʝʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ, ʤʝʪʘʣʝʥ ʠ 

ʧʣʘʩʪʠʯʝʥ ʦʪʧʘʜ ʦʜ ʢʦʣʝʢʪʦʨʩʢʠʪʝ ʮʝʚʢʠ, ʝʤʠʩʠʠ ʚʦ ʧʦʯʚʘʪʘ ʦʜ 

ʥʝʩʦʦʜʚʝʪʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜʦʪ ʠ ʩʘʥʠʪʘʨʥʠʦʪ ʦʪʧʘʜ, ʙʫʯʘʚʘ, 

ʚʠʙʨʘʮʠʠ ʠ ʥʝʿʦʥʠʟʠʨʘʯʢʦ ʟʨʘʯʝˁʝ ʚʨʟ ʬʣʦʨʘʪʘ ʠ ʬʘʫʥʘʪʘ (ʥʘ ʫʨʙʘʥʘʪʘ 

ʣʦʢʘʮʠʿʘ ʥʝ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʝʥʜʝʤʠʯʥʠ, ʟʘʛʨʦʟʝʥʠ ʠʣʠ ʨʝʪʢʠ ʚʠʜʦʚʠ ʥʘ 

ʬʣʦʨʘ ʠ ʬʘʫʥʘ, ʥʠʪʫ ʧʘʢ ʩʧʝʮʠʬʠʯʥʠ ʧʨʠʨʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ) ʠ 

Â ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ (ʤʝʨʢʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʦʜ ʝʤʠʩʠʠʪʝ ʚʦ 

ʚʦʟʜʫʭʦʪ, ʧʦʯʚʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ, ʤʝʨʢʠ ʟʘ ʩʦʦʜʚʝʪʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜʦʪ).  

ʆʧʰʪʠʦʪ ʟʘʢʣʫʯʦʢ ʦʜ ʠʟʚʝʰʪʘʠʪʝ ʟʘ ʆɺɾʉ ʝ ʜʝʢʘ ʥʦʚʠʪʝ ʢʦʣʝʢʪʦʨʠ ʟʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʥʝʤʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʟʥʘʯʠʪʝʣʥʠ ʥʝʛʘʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

ʚʦ ʛʨʘʜʝʞʥʘʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ, ʧʦʜ ʫʩʣʦʚ ʜʘ ʩʝ ʩʧʨʦʚʝʜʘʪ ʧʨʝʜʣʦʞʝʥʠʪʝ 

ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ. ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʢʦʣʝʢʪʦʨʦʪ ʩʝ ʩʤʝʪʘ ʟʘ ʢʦʨʠʩʝʥ ʧʨʦʝʢʪ ʚʦ 

ʩʤʠʩʣʘ ʥʘ ʧʨʠʜʦʥʝʩʦʪ ʢʦʥ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʠ 

ʧʦʯʚʘʪʘ. ʀʟʚʝʰʪʘʿʦʪ ʟʘ ʆɺɾʉ ʟʘ ʣʝʚʠʦʪ ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʿʘ ʚʢʣʫʯʫʚʘ ʠ 

ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʠʬʦʥʦʪ, ʥʦ ʥʝ ʧʨʦʮʝʥʫʚʘ ʥʠʢʘʢʚʠ ʚʣʠʿʘʥʠʿʘ ʧʦʚʨʟʘʥʠ ʩʦ ʥʝʛʦʚʘʪʘ 

ʛʨʘʜʝʞʥʘ ʠ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ. 

ʇʨʘʰʘˁʘʪʘ ʧʦʚʨʟʘʥʠ ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ʚʨʝʤʝ ʥʘ ʠʟʛʨʘʜʙʘʪʘ ʙʝʘ ʜʦʙʨʦ 

ʧʨʦʮʝʥʝʪʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ; ʩʝʧʘʢ, ʠʩʪʠʪʝ ʧʨʘʰʘˁʘ ʥʝ ʩʝ 

ʧʨʦʮʝʥʝʪʠ ʟʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʩʠʬʦʥʦʪ. 

ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʩʠʬʦʥʦʪ ʧʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ˃ʝ ʩʝ ʚʨʰʠ ʩʦ ʧʦʜʟʝʤʥʠ ʤʠʢʨʦ-ʪʫʥʝʣʠ 

ʙʝʟ ʜʘ ʩʝ ʥʘʨʫʰʠ ʨʝʯʥʠʦʪ ʪʝʢ. ɼʨʫʛʠ ʧʦʚʨʟʘʥʠ ʩʪʨʫʢʪʫʨʠ ʦʜ ʪʠʧʦʪ ʥʘ ʨʝʚʠʟʠʦʥʠ 

ʢʦʤʦʨʠ ʠ ʰʘʭʪʠ ˃ʝ ʙʠʜʘʪ ʠʟʛʨʘʜʝʥʠ ʥʘ ʪʝʨʝʥʦʪ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʨʝʢʘʪʘ. ʉʝʢʦʿ ʫʧʘʜ 

ʚʦ ʚʦʜʠʪʝ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ˃ʝ ʙʠʜʝ ʫʧʨʘʚʫʚʘʥ ʩʦ ʜʫʧʯʝˁʝ ʥʘ 8 ʜʫʧʥʘʪʠʥʠ ʟʘ 

ʩʦʙʠʨʘˁʝ ʥʘ ʥʘʚʣʝʟʝʥʘʪʘ ʚʦʜʘ ʚʦ ʨʝʢʘʪʘ, ʰʪʦ ˃ʝ ʙʠʜʝ ʠʩʧʫʤʧʫʚʘʥʘ ʧʨʝʢʫ 8 ʧʫʤʧʠ 

ʩʦ ʚʢʫʧʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 640 kW ʚʦ ʪʝʢʦʪ ʥʘ 15 ʨʘʙʦʪʥʠ ʜʝʥʘ ʧʦʪʨʝʙʥʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ 

ʩʪʨʫʢʪʫʨʠ ʧʦʚʨʟʘʥʠ ʩʦ ʩʠʬʦʥʦʪ. ɽʣʝʢʪʨʠʯʥʘʪʘ ʝʥʝʨʛʠʿʘ ʟʘ ʧʫʤʧʠʪʝ ˃ʝ ʙʠʜʝ 

ʦʙʝʟʙʝʜʝʥʘ ʧʨʝʢʫ ʜʠʟʝʣ ʘʛʨʝʛʘʪ. 

ʄʦʞʥʠ ʥʝʛʘʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʿʘʚʘʪ ʩʘʤʦ ʚʦ ʩʣʫʯʘʿʥʠ ʩʠʪʫʘʮʠʠ ʚʦ ʪʝʢʦʪ 

ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ (ʧʦʚʨʟʘʥʠ ʩʦ ʟʘʪʥʫʚʘˁʝ, ʧʨʝʢʠʥ ʠʣʠ ʠʩʪʝʢʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ) ʰʪʦ ʣʝʩʥʦ ʩʝ ʠʟʙʝʛʥʫʚʘʘʪ ʩʦ ʜʦʙʨʠ ʧʨʘʢʪʠʢʠ ʥʘ ʦʜʨʞʫʚʘˁʝ. 

ʆʪʢʫʧʦʪ ʥʘ ʟʝʤʿʠʰʪʝ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ʙʝʰʝ ʟʘʚʨʰʝʥ ʧʨʝʜ ʜʘ ʟʘʧʦʯʥʝ ʠʟʛʨʘʜʙʘʪʘ (ʚʦ ʧʝʨʠʦʜʦʪ ʤʘʨʪ-ʩʝʧʪʝʤʚʨʠ 2015 

ʛʦʜʠʥʘ). ʇʨʦʮʝʩʦʪ ʙʝʰʝ ʫʧʨʘʚʫʚʘʥ ʦʜ ɻʨʘʜʦʪ ʉʢʦʧʿʝ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ɿʘʢʦʥʦʪ ʟʘ 

ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ53. ʉʦ ʦʚʦʿ ʟʘʢʦʥ ʩʝ ʫʨʝʜʫʚʘ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ ʥʘ ʠʤʦʪ 

ʟʘ ʧʨʦʝʢʪʠ ʢʦʠ ʩʝ ʦʜ ʿʘʚʝʥ ʠʥʪʝʨʝʩ. ʊʘʘ ʧʨʝʜʚʠʜʫʚʘ ʜʝʢʘ ʤʦʨʘ ʜʘ ʩʝ ʠʩʧʣʘʪʠ 

ʧʨʘʚʠʯʝʥ ʥʘʜʦʤʝʩʪ (ʥʝ ʧʦʤʘʣ ʦʜ ʧʘʟʘʨʥʘʪʘ ʚʨʝʜʥʦʩʪ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʠʤʦʪʠ) ʠ 

                                                

53 ˿ ΦˤΦ ͤ͊ ˾͔͙ͨͯ͋͊͟͡ ˸͔͙͊͒ͦͤ͊͟͞, ͋ .ͪ 95/12, 131/12, 24/13, 27/14, 104/15, 192/15, 23/16, 178/16 
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ʜʝʢʘ ʩʠʪʝ ʩʨʝʜʩʪʚʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ (ʩʪʨʫʢʪʫʨʠ, ʠʥʩʪʘʣʘʮʠʠ, ʢʫʣʪʫʨʠ, ʦʚʦʰʢʠ 

ʠʪʥ.) ʤʦʨʘ ʜʘ ʩʝ ʥʘʜʦʤʝʩʪʘʪ. ʀʩʪʦ ʪʘʢʘ, ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʜʝʢʘ ʩʠʪʝ ʝʢʦʥʦʤʩʢʠ 

ʟʘʛʫʙʠ ʧʦʚʨʟʘʥʠ ʩʦ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʘʪ ʟʝʤʝʥʠ ʧʨʝʜʚʠʜ ʧʨʠ 

ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʥʘʜʦʤʝʩʪʦʪ. ʅʘʜʦʤʝʩʪʦʪ ʤʦʞʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʚʦ ʬʦʨʤʘ ʥʘ 

ʟʘʤʝʥʩʢʠ ʠʤʦʪ ʠʣʠ ʚʦ ʛʦʪʦʚʦ. ʉʦ ʦʛʣʝʜ ʥʘ ʬʘʢʪʦʪ ʰʪʦ ʥʝʤʘ ʜʦʩʪʘʧʝʥ ʧʠʩʤʝʥ 

ʠʟʚʝʰʪʘʿ ʟʘ ʟʘʚʨʰʝʥʠʦʪ ʦʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ, ʧʨʝʟʝʥʪʠʨʘʥʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʩʝ 

ʟʘʩʥʦʚʘʥʠ ʚʨʟ ʠʟʿʘʚʠʪʝ ʜʘʜʝʥʠ ʦʜ ʧʨʝʪʩʪʘʚʥʠʮʠʪʝ ʥʘ ɻʨʘʜʦʪ. 

ɱʘʚʥʦʩʪʘ ʙʝʰʝ ʠʥʬʦʨʤʠʨʘʥʘ ʟʘ ʧʨʦʝʢʪʦʪ ʠ ʦʪʢʫʧʦʪ ʥʘ ʟʝʤʿʠʰʪʝ ʧʨʝʢʫ 

ʤʝʜʠʫʤʠʪʝ. ʇʦʢʨʘʿ ʪʦʘ, ʙʝʘ ʦʜʨʞʘʥʠ ʩʨʝʜʙʠ ʩʦ ʩʠʪʝ ʟʘʩʝʛʥʘʪʠ ʣʠʮʘ, ʧʨʠ ʰʪʦ 

ʣʫʺʝʪʦ ʙʝʘ ʠʥʬʦʨʤʠʨʘʥʠ ʟʘ ʧʣʘʥʠʨʘʥʠʦʪ ʨʘʩʧʦʨʝʜ ʥʘ ʘʢʪʠʚʥʦʩʪʠ. 

ɹʝʘ ʦʪʢʫʧʝʥʠ ʚʢʫʧʥʦ 112 ʧʘʨʮʝʣʠ:  

Â 26 ʧʘʨʮʝʣʠ ʟʘ ʣʝʚʠʦʪ ʢʦʣʝʢʪʦʨ, ʦʜ ʢʦʠ ʩʘʤʦ 10.7% ʚʦ ʧʨʠʚʘʪʥʘ ʩʦʧʩʪʚʝʥʦʩʪ, ʜʦʜʝʢʘ 

ʧʨʝʦʩʪʘʥʘʪʠʪʝ ʙʝʘ ʟʝʤʿʠʰʪʝ ʚʦ ʜʨʞʘʚʥʘ ʩʦʧʩʪʚʝʥʦʩʪ 

Â 86 ʧʘʨʮʝʣʠ ʟʘ ʜʝʩʥʠʦʪ ʢʦʣʝʢʪʦʨ, ʦʜ ʢʦʠ ʩʘʤʦ 7.4% ʚʦ ʧʨʠʚʘʪʥʘ ʩʦʧʩʪʚʝʥʦʩʪ, ʜʦʜʝʢʘ 

ʧʨʝʦʩʪʘʥʘʪʠʪʝ ʙʝʘ ʟʝʤʿʠʰʪʝ ʚʦ ʜʨʞʘʚʥʘ ʩʦʧʩʪʚʝʥʦʩʪ 

ʈʝʯʠʩʠ ʮʝʣʦʪʦ ʦʪʢʫʧʝʥʦ ʟʝʤʿʠʰʪʝ ʚʦ ʧʨʠʚʘʪʥʘ ʩʦʧʩʪʚʝʥʦʩʪ ʙʝʰʝ ʥʝʨʘʟʚʠʝʥʦ ʠ 

ʥʝʠʩʢʦʨʠʩʪʝʥʦ ʟʝʤʿʠʰʪʝ, ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʜʚʝ ʧʘʨʮʝʣʠ ʢʘʜʝ ʙʝʘ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʠ 

ʧʨʦʮʝʥʝʪʠ ʜʨʚʿʘ ʠ ʢʫʣʪʫʨʠ. ʅʝ ʙʝʰʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʦ ʥʝʬʦʨʤʘʣʥʦ ʢʦʨʠʩʪʝˁʝ ʥʘ 

ʟʝʤʿʠʰʪʝ. ʉʠʪʝ ʧʘʨʮʝʣʠ ʙʝʘ ʪʨʘʿʥʦ ʦʪʢʫʧʝʥʠ, ʙʝʟ ʜʘ ʙʠʜʘʪ ʥʘʧʨʘʚʝʥʠ ʘʨʘʥʞʤʘʥʠ 

ʟʘ ʧʨʘʚʦ ʥʘ ʧʨʝʤʠʥ ʠ ʩʣʫʞʙʝʥʦʩʪ. 

ʇʨʦʮʝʥʘʪʘ ʥʘ ʚʨʝʜʥʦʩʪʘ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʙʝʰʝ ʩʧʨʦʚʝʜʝʥʘ ʦʜ ʦʚʣʘʩʪʝʥʠ 

ʧʨʦʮʝʥʠʪʝʣʠ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʙʘʨʘˁʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ. 

ʅʘʜʦʤʝʩʪʦʪ ʙʝʰʝ ʠʩʧʣʘʪʝʥ ʚʦ ʛʦʪʦʚʦ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʘʟʘʨʥʘʪʘ ʚʨʝʜʥʦʩʪ, ʩʧʦʨʝʜ 

ʙʘʨʘˁʘʪʘ ʚʦ ɿʘʢʦʥʦʪ ʟʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʩʠʪʝ ʜʦʧʦʣʥʠʪʝʣʥʠ 

ʠʥʚʝʩʪʠʮʠʠ ʧʨʠʿʘʚʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʟʘʩʝʛʥʘʪʠʪʝ ʣʠʮʘ, ʢʘʢʦ ʠ ʢʫʣʪʫʨʠʪʝ ʠ ʜʨʚʿʘʪʘ. 

ʄʝʪʦʜʦʣʦʛʠʿʘʪʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʝʰʝ ʟʘ ʧʨʝʩʤʝʪʫʚʘˁʝ ʥʘ ʥʘʜʦʤʝʩʪʦʪ ʙʝʰʝ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʘʚʠʣʘʪʘ ʠ ʩʪʘʥʜʘʨʜʠʪʝ ʧʦʩʪʘʚʝʥʠ ʚʦ ɿʘʢʦʥʦʪ ʟʘ ʧʨʦʮʝʥʘ. 

ʅʠʪʫ ʝʜʥʦ ʦʜ ʟʘʩʝʛʥʘʪʠʪʝ ʣʠʮʘ ʥʝ ʛʦ ʦʩʧʦʨʠ ʦʙʿʘʚʫʚʘˁʝʪʦ ʥʘ ʿʘʚʥʠʦʪ ʠʥʪʝʨʝʩ ʠ 

ʠʥʠʮʠʨʘˁʝʪʦ ʥʘ ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘʪʘ. ɺʦ ʪʝʢʦʪ ʥʘ ʧʦʩʪʘʧʢʘʪʘ ʙʝʘ ʜʦʩʪʘʚʝʥʠ ʚʢʫʧʥʦ 

ʯʝʪʠʨʠ ʞʘʣʙʠ, ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʤʝʭʘʥʠʟʤʦʪ ʟʘ ʞʘʣʙʠ ʧʨʝʜʚʠʜʝʥ ʩʦ ɿʘʢʦʥʦʪ. ɼʚʝ 

ʞʘʣʙʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʧʨʦʮʝʜʫʨʘʣʥʠ ʧʨʘʰʘˁʘ ʚʦ ʚʨʩʢʘ ʩʦ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʰʪʦ 

ʥʝʜʦʩʪʘʩʫʚʘ ʠ ʠʩʪʠʪʝ ʩʝ ʚʝ˃ʝ ʨʝʰʝʥʠ. ɼʨʫʛʠʪʝ ʜʚʝ ʞʘʣʙʠ, ʯʠʿʘ ʩʫʜʩʢʘ ʨʘʟʨʝʰʥʠʮʘ 

ʩʝ ʦʯʝʢʫʚʘ ʥʘʩʢʦʨʦ ʦʜ ʩʪʨʘʥʘ ʥʘ ɻʨʘʜʦʪ, ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʞʘʣʙʘ ʚʦ ʚʨʩʢʘ ʩʦ 

ʰʪʝʪʠ ʚʨʟ ʢʫʣʪʫʨʠʪʝ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʠʟʚʝʜʫʚʘʯʦʪ ʠ ʞʘʣʙʘ ʚʦ ʚʨʩʢʘ ʩʦ ʥʝʫʩʧʝʰʝʥ 

ʥʘʜʦʤʝʩʪ ʟʘ ʟʘʩʝʛʥʘʪʠ ʦʚʦʰʥʠ ʜʨʚʿʘ. 

ʅʝ ʙʝʘ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʦʪʩʫʪʥʠ ʩʦʧʩʪʚʝʥʠʮʠ. 

ʂʘʢʦ ʟʘʢʣʫʯʦʢ, ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʦʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ ʩʝ ʩʧʨʦʚʝʜʝʥʠ ʥʘ ʩʦʦʜʚʝʪʝʥ 

ʥʘʯʠʥ ʦʜ ʩʪʨʘʥʘ ʥʘ ʥʘʜʣʝʞʥʠʪʝ ʦʨʛʘʥʠ, ʧʨʠ ʰʪʦ ʥʝ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʥʠʢʘʢʚʠ 

ʤʘʪʝʨʠʿʘʣʥʠ ʠʣʠ ʛʦʣʝʤʠ ʧʨʘʟʥʠʥʠ ʚʦ ʦʜʥʦʩ ʥʘ ʤʘʢʝʜʦʥʩʢʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʟʘ 

ʝʢʩʧʨʦʧʨʠʿʘʮʠʿʘ ʠʣʠ ʙʘʨʘˁʘʪʘ ʥʘ ɽʀɹ/ɽɹʆʈ. ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʤʘʣʠʦʪ ʙʨʦʿ ʥʘ 

ʟʘʩʝʛʥʘʪʠ ʧʘʨʮʝʣʠ ʚʦ ʧʨʠʚʘʪʥʘ ʩʦʧʩʪʚʝʥʦʩʪ, ʧʨʘʚʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʟʘ ʞʘʣʙʠ ʰʪʦ 

ʠʤ ʩʝ ʜʦʩʪʘʧʥʠ ʥʘ ʩʦʧʩʪʚʝʥʠʮʠʪʝ ʥʘ ʟʝʤʿʠʰʪʝ ʠ ʬʘʢʪʦʪ ʜʝʢʘ ʥʝ ʩʝ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʥʝʬʦʨʤʘʣʥʠ ʢʦʨʠʩʥʠʮʠ ʥʘ ʟʝʤʿʠʰʪʝ, ʥʠʢʘʢʚʠ ʨʠʟʠʮʠ ʧʦʚʨʟʘʥʠ ʩʦ 
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ʟʘʚʨʰʝʥʠʦʪ ʧʨʦʮʝʩ ʥʘ ʦʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ ʥʝ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ 

ʂʦʥʩʫʣʪʘʥʪʦʪ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʦʙʝʟʙʝʜʝʥʠ ʦʜ ɻʨʘʜʦʪ. 

ʆʧʠʩ ʥʘ ʣʦʢʘʮʠʿʘʪʘ  

ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ ʝ ʩʦ ʢʘʪʝʛʦʨʠʿʘ Ăʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝñ. ʅʘ ʩʘʤʘʪʘ ʣʦʢʘʮʠʿʘ ʠ 

ʚʦ ʦʢʦʣʠʥʘʪʘ ʩʝ ʥʘʦʺʘʘʪ: ʨʝʢʘʪʘ ɺʘʨʜʘʨ (ʪʝʯʝ ʿʫʞʥʦ ʦʜ ʣʦʢʘʮʠʿʘʪʘ); ʟʘʰʪʠʪʝʥʦʪʦ 

ʧʦʜʨʘʯʿʝ Ăʆʩʪʨʦʚʦñ (ʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ ʦʜ 1976) ʢʦʝ ʩʝ ʥʘʦʺʘ ʧʨʠʙʣʠʞʥʦ 50-100 

ʤ ʠʩʪʦʯʥʦ ʦʜ ʣʦʢʘʮʠʿʘʪʘ ʢʘʜʝ ɸʨʙʦʨʝʪʫʤ ʠ ɽʟʝʨʮʝ ʩʝ ʥʘ ʩʝʚʝʨ); ʞʝʣʝʟʥʠʮʘʪʘ ʩʝ 

ʥʘʦʺʘ ʟʘʧʘʜʥʦ ʦʜ ʣʦʢʘʮʠʿʘʪʘ ʠ ʛʠ ʧʦʚʨʟʫʚʘ ʥʘʩʝʣʙʘʪʘ ɼʦʣʥʦ ʃʠʩʠʯʝ ʩʦ ʊʨʫʙʘʨʝʚʦ, ʧʦ 

ʰʪʦ ʩʝ ʜʝʣʠ ʚʦ ʜʚʝ ʥʘʩʦʢʠ (ʧʨʦʜʦʣʞʫʚʘ ʢʦʥ ʉʦʣʫʥ ʠʣʠ ʢʦʥ ɹʝʣʛʨʘʜ); 

ʚʠʩʦʢʦʥʘʧʦʥʩʢʠ/ʩʨʝʜʥʦʥʘʧʦʥʩʢʠ ʜʘʣʥʦʚʦʜ ʦʜ 110 kV ʰʪʦ ʤʠʥʫʚʘ ʥʠʟ ʣʦʢʘʮʠʿʘʪʘ; ʠ 

ʧʦʜʟʝʤʝʥ ʛʘʩʦʚʦʜ ʥʠʟ ʣʦʢʘʮʠʿʘʪʘ.  

ɼʦ ʣʦʢʘʮʠʿʘʪʘ ʠʤʘ ʧʨʠʩʪʘʧ ʧʨʝʢʫ ʪʨʠ ʥʝʘʩʬʘʣʪʠʨʘʥʠ ʧʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ. 

ɱʫʛʦʟʘʧʘʜʥʠʦʪ ʧʘʪ ʦʚʦʟʤʦʞʫʚʘ ʧʨʠʩʪʘʧ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʦʜ ʩʝʚʝʨʦʠʩʪʦʢ, ʠ ʝ 

ʜʠʨʝʢʪʥʦ ʧʦʚʨʟʘʥ ʩʦ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ ʈ1102 (ʩʪʘʨ ʧʘʪ ʉʢʦʧʿʝ-ɺʝʣʝʩ). ʄʠʥʫʚʘ ʥʠʟ 

ʥʘʩʝʣʙʘʪʘ ɽʨʛʝʣʝ (ʜʝʣ ʦʜ ʨʫʨʘʣʥʘʪʘ ʥʘʩʝʣʙʘ ʊʨʫʙʘʨʝʚʦ), ʠ ʧʦʪʦʘ ʧʦʜ ʧʦʩʪʦʿʥʘʪʘ 

ʞʝʣʝʟʥʠʮʘ (ʧʦʜʟʝʤʝʥ ʧʨʝʤʠʥ ʩʦ ʜʠʤʝʥʟʠʠ: 2.5m ʭ 4m) ʩʪʠʛʥʫʚʘ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ʦʜ 

ʩʝʚʝʨ. ʉʝʚʝʨʦʠʩʪʦʯʥʠʦʪ ʧʨʠʩʪʘʧʝʥ ʧʘʪ (ʦʜ ʿʫʞʥʠʦʪ ʜʝʣ) ʟʘʧʦʯʥʫʚʘ ʦʜ ʧʦʩʣʝʜʥʘʪʘ 

ʘʚʪʦʙʫʩʢʘ ʩʪʘʥʠʮʘ ʚʦ ʥʘʩʝʣʙʘʪʘ ʅʦʚʦ ʃʠʩʠʯʝ ʠ ʧʦʪʦʘ ʧʦʤʠʥʫʚʘ ʧʦʢʨʘʿ 

ʚʝʣʦʩʠʧʝʜʩʢʘʪʘ ʧʘʪʝʢʘ ʥʘ ʜʝʩʥʘʪʘ ʩʪʨʘʥʘ ʦʜ ʨʝʢʘʪʘ ɺʘʨʜʘʨ (ʧʘʨʘʣʝʣʥʦ ʩʦ 

ʥʘʩʝʣʙʘʪʘ ɻʦʨʥʦ ʃʠʩʠʯʝ). ʇʦʥʘʪʘʤʫ, ʧʘʪʦʪ ʤʠʥʫʚʘ ʧʨʝʢʫ ʤʦʩʪʦʪ ʥʘ ʨʝʢʘʪʘ, ʘ 

ʧʦʪʦʘ ʚʨʪʠ ʣʝʚʦ ʠ ʧʨʦʜʦʣʞʫʚʘ ʧʦʜ ʤʦʩʪʦʪ, ʦʜ ʣʝʚʘʪʘ ʩʪʨʘʥʘ ʥʘ ʨʝʢʘʪʘ ʜʦ 

ʣʦʢʘʮʠʿʘʪʘ. ʀʤʘ ʫʰʪʝ ʝʜʥʘ ʤʦʞʥʦʩʪ ʟʘ ʧʨʠʩʪʘʧ ʜʦ ʣʦʢʘʮʠʿʘʪʘ - ʧʨʝʢʫ ʛʫʩʪʦ 

ʥʘʩʝʣʝʥʘʪʘ ʥʘʩʝʣʙʘ ɻʦʨʥʦ ʃʠʩʠʯʝ, ʥʘʜ ʢʦʣʝʢʪʦʨʦʪ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ (ʜʝʩʥʘ ʩʪʨʘʥʘ) 

ʠ ʤʦʩʪʦʪ. ɺʦ ʤʦʤʝʥʪʦʚ, ʦʚʦʿ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʥʝ ʝ ʧʨʝʜʚʠʜʝʥ ʟʘ ʪʨʘʥʩʧʦʨʪ ʩʦ 

ʚʦʟʠʣʘ ʙʠʜʝʿ˃ʠ ʧʘʪʦʪ ʝ ʚʝʣʦʩʠʧʝʜʩʢʘ ʧʘʪʝʢʘ ʧʦʢʨʘʿ ʨʝʯʥʠʦʪ ʪʝʢ. ʊʨʝʪʠʦʪ 

ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʝ ʦʜ ʩʝʚʝʨʦʟʘʧʘʜʥʘ ʥʘʩʦʢʘ, ʟʘʧʦʯʥʫʚʘʿ˃ʠ ʦʜ ʢʨʘʿʦʪ ʥʘ ʥʘʩʝʣʙʘʪʘ 

ɺʘʨʜʘʨʠʰʪʝ, ʥʘʜ ʣʝʚʠʦʪ ʢʦʣʝʢʪʦʨ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʣʦʢʘʣʥʠʪʝ ʧʦʣʠˁʘ, ʚʝʜʥʘʰ ʜʦ 

ʨʝʯʥʠʦʪ ʥʘʩʠʧ ʠ ʧʦʜ ʤʦʩʪʦʪ ʜʦ ʣʦʢʘʮʠʿʘʪʘ.  ʉʦ ʆʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪ ˃ʝ ʩʝ ʦʧʨʝʜʝʣʠ 

ʛʣʘʚʥʠʦʪ ʠʜʝʥ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʇʉʆɺ. 

ʃʦʢʘʮʠʿʘʪʘ ʥʝ ʩʝ ʢʦʨʠʩʪʠ ʠʥʜʫʩʪʨʠʩʢʠ ʘʢʪʠʚʥʦʩʪʠ. ɽʜʠʥʩʪʚʝʥ ʠʜʝʥʪʠʬʠʢʫʚʘʥ 

ʢʦʨʠʩʥʠʢ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʧʣʘʥʠʨʘʥʦ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʝ ʢʦʤʧʘʥʠʿʘʪʘ 

ʌʘʢʫʣʪʝʪʩʢʦ ʟʝʤʿʦʜʝʣʩʢʦ ʩʪʦʧʘʥʩʪʚʦ ʊʨʫʙʘʨʝʚʦ ɸɼ. ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ 

ʢʦʠ ʙʝʘ ʦʙʝʟʙʝʜʝʥʠ ʚʦ ʪʝʢʦʪ ʥʘ ʨʘʟʛʦʚʦʨʠʪʝ ʩʧʨʦʚʝʜʝʥʠ ʚʦ ʘʚʛʫʩʪ 2018 ʛʦʜʠʥʘ ʩʦ 

ɻʝʥʝʨʘʣʥʠʦʪ ɼʠʨʝʢʪʦʨ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ, ʢʦʤʧʘʥʠʿʘʪʘ ʝ ʘʢʮʠʦʥʝʨʩʢʦ ʜʨʫʰʪʚʦ ʢʦʝ ʝ 

ʧʨʠʚʘʪʠʟʠʨʘʥʦ ʚʦ ʪʝʢʦʪ ʥʘ 90-ʪʝ. ʂʦʤʧʘʥʠʿʘʪʘ ʝ ʟʘʢʫʧʥʠʢ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʚʦ 

ʜʨʞʘʚʥʘ ʩʦʧʩʪʚʝʥʦʩʪ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʦʧʬʘʪʦʪ ʥʘ ʇʉʆɺ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ɼʦʛʦʚʦʨ ʩʦ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʟʝʤʿʦʜʝʣʩʪʚʦ ʠ ʚʦʜʦʩʪʦʧʘʥʩʪʚʦ. ʂʦʤʧʘʥʠʿʘʪʘ ʦʜʛʣʝʜʫʚʘ 

ʧʯʝʥʢʘ, ʧʯʝʥʠʮʘ ʠ ʣʫʮʝʨʢʘ (Medicago sativa) ʥʘ ʟʝʤʿʠʰʪʝʪʦ, ʰʪʦ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ 

ʩʪʦʯʥʘ ʭʨʘʥʘ. 

ʇʦʢʨʘʿ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʠʤʘ ʥʝʢʦʣʢʫ ʧʨʠʚʘʪʥʠ ʢʦʤʧʘʥʠʠ ʟʘ ʩʝʧʘʨʘʮʠʿʘ ʥʘ 

ʧʝʩʦʢ. ɼʝʣ ʦʜ ʪʝʢʦʚʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ (ʩʘʜʝˁʝ ʧʯʝʥʢʘ ʠ ʚʘʜʝˁʝ ʧʝʩʦʢ) ʩʝ ʧʨʠʢʘʞʘʥʠ 

ʧʦʜʦʣʫ. 
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ʉʣʠʢʘ 15. ʌʦʪʦʛʨʘʬʠʠ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ 

 

Access road SW   

Sand separation 

 

 
 

ʉʣʠʢʘ 16. ʃʦʢʘʮʠʠ ʥʘ ʧʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ54 

 

ɿʘʰʪʠʪʘʪʘ ʦʜ ʧʦʧʣʘʚʠ  

ɿʘʰʪʠʪʘʪʘ ʦʜ ʧʦʧʣʘʚʠ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʩʝ ʨʘʟʛʣʝʜʫʚʘ ʠʤʘʿ˃ʠ ʿʘ ʧʨʝʜʚʠʜ 100-

ʛʦʜʠʰʥʘʪʘ ʚʦʜʘ ʰʪʦ ʦʜʛʦʚʘʨʘ ʥʘ ʥʠʚʦ ʥʘ ʚʦʜʘʪʘ ʦʜ 233 m.ʥ.ʚ. ʠ 1000-ʛʦʜʠʰʥʘʪʘ 

ʚʦʜʘ ʰʪʦ ʦʜʛʦʚʘʨʘ ʥʘ ʥʠʚʦ ʥʘ ʚʦʜʘʪʘ ʦʜ 235 m.ʥ.ʚ. ɿʘʰʪʠʪʘʪʘ ʦʜ ʧʦʧʣʘʚʠ ˃ʝ ʩʝ 

ʦʙʝʟʙʝʜʠ ʩʦ ʠʟʛʨʘʜʙʘ ʥʘ ʛʘʙʠʦʥʩʢʠ ʼʠʜ ʚʦ ʜʦʣʞʠʥʘ ʦʜ 550 m. ɵʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ 

ʥʘʩʠʧʠ ʜʦʣʞ ʜʚʘʪʘ ʙʨʝʛʦʚʠ ʥʘ ʨʝʢʘʪʘ. 

                                                

54 ʕ ͪ͘ ͍ͦͫͤͦ͊ ͤ͊ Google Maps 
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4 ʇʈʆʎɽʉʀ ɿɸ ʊʈɽʊʄɸʅ ʅɸ ʆʊʇɸɼʅɸ ɺʆɼɸ ʀ ʊʀɳɸ   

ɻʝʥʝʨʘʣʥʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ 

ʇʨʝʜʚʠʜʝʥʘʪʘ  ʎʝʥʪʨʘʣʥʘ ʇʉʆɺ ˃ʝ ʙʠʜʝ ʧʨʦʝʢʪʠʨʘʥʘ ʚʦ ʜʚʝ ʬʘʟʠ:   

ʌʘʟʘ 1: ʢʨʘʪʢʦʨʦʯʥʘ/ʩʨʝʜʥʦʨʦʯʥʘ ʢʦʿʘ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʦ ʧʨʦʝʢʪʥʠʦʪ ʧʝʨʠʦʜ 2030 

ʛʦʜʠʥʘ, ʧʦʜ ʧʨʝʪʧʦʩʪʘʚʢʘ ʜʝʢʘ ʙʘʨʘˁʘʪʘ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘʪʘ ʚʦ ʩʝʥʟʠʪʠʚʥʠ 

ʧʦʜʨʘʯʿʘ ʥʝ ʩʝ ʥʘ ʩʠʣʘ; 

ʌʘʟʘ 2:  ɼʦʣʛʦʨʦʯʥʘ ʢʦʿʘ ʢʦʨʝʩʧʦʥʜʠʨʘ ʩʦ ʮʝʣʥʘʪʘ 2045 ʛʦʜʠʥʘ, ʩʦʛʣʘʩʥʦ ʝʚʨʦʧʩʢʠʪʝ ʠ 

ʥʘʮʠʦʥʘʣʥʠ ʙʘʨʘˁʘ ʟʘ ʩʝʥʟʠʪʠʚʥʠ ʧʦʜʨʘʯʿʘ.  

ʇʦʩʪʨʦʿʢʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ˃ʝ ʙʠʜʘʪ ʧʨʦʝʢʪʠʨʘʥʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ 

ʿʘʛʣʝʨʦʜ ʚʦ ʬʘʟʘ 1, ʘ ʧʦʪʦʘ ʚʦ ʚʪʦʨʘʪʘ ʬʘʟʘ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʦʜ  ʿʘʛʣʝʨʦʜ, 

ʘʟʦʪʦʪ ʠ ʬʦʩʬʦʨ . 

ɻʣʘʚʥʠʪʝ ʨʘʙʦʪʠ ʟʘ ʧʨʝʜʪʨʝʪʤʘʥ, ʥʘ ʚʣʝʟʦʪ ʚʦ ʇʉʆɺ ʠ ʢʘʧʘʮʠʪʝʪʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʪʠˁʘ ˃ʝ ʩʝ ʧʨʦʝʢʪʠʨʘʘʪ ʚʦ ʝʜʥʘ ʬʘʟʘ ʟʘ ʜʘ ʩʝ ʟʘʜʦʚʦʣʘʪ ʜʦʣʛʦʨʦʯʥʠʪʝ ʮʝʣʠ ʜʦ 2045 

ʛʦʜʠʥʘ. ʆʚʘ ˃ʝ ʛʠ ʧʦʢʨʠʝ ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ ʠ ʛʦʣʝʤ ʜʝʣ ʦʜ ʦʧʨʝʤʘʪʘ ʢʦʠ ʪʨʝʙʘ ʜʘ 

ʙʠʜʘʪ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʨʚʘʪʘ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ ʥʘ ʩʪʘʥʠʮʘʪʘ.  

ʊʘʙʝʣʘ 11. ʈʝʟʠʤʝ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝ ʠ ʥʠʚʦ ʥʘ ʪʨʝʪʤʘʥ   

ɻʦʜʠʥʘ  2030 2045 

ʇʘʨʘʤʝʪʨʠ 
ʇʨʦʪʦʢ / 

ʆʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 
ʟʘʛʘʜʫʚʘˁʝ 

ʄʘʢʩʠʤʘʣʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ 
ʪʨʝʪʠʨʘʥʘ ʚʦʜʘ 

(mg/l)  

ʇʨʦʪʦʢ / 
ʆʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 
ʟʘʛʘʜʫʚʘˁʝ 

ʄʘʢʩʠʤʘʣʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ 
ʪʨʝʪʠʨʘʥʘ ʚʦʜʘ 

(mg/l)  

ʉʫʚʦ ʚʨʝʤʝ 

ʇʨʦʝʩʝʯʝʥ 
ʜʥʝʚʝʥ ʧʨʦʪʝʢ 

131 542 m3/d / 140 363 m3/d / 

ʄʘʢʩʠʤʘʣʝʥ 
ʧʨʦʪʦʢ 

2.53 m3/s / 2.73 m3/s / 

ɹʇʂ5 34,200 kg/d 25 35,600 kg/d 25 

ʍʇʂ 42,500 kg/d 125 44,200 kg/d 125 

ʉʄ 71,200 kg/d 35 73,700 kg/d 35 

ɺʢʫʧʥʦN 
(Kjeldahl) 

5,900 kg/d 40 6,200 kg/d 10 

ɺʢʫʧʥʦ P 1,000 kg/d 5 1,000 kg/d 1 

ɺʨʥʝʞʣʠʚʠ ʧʝʨʠʦʜʠ 

ʇʨʦʝʩʝʯʝʥ 
ʜʥʝʚʝʥ ʧʨʦʪʝʢ 

162 542 m3/d / 171 363 m3/d / 

ʄʘʢʩʠʤʘʣʝʥ 
ʧʨʦʪʦʢ 

2.89 m3/s / 3.08 m3/s / 

ɹʇʂ5 37,600 kg/d 25 39,000 kg/d 25 

ʍʇʂ 54,900 kg/d 125 56,600 kg/d 125 

ʉʄ 83,600 kg/d 35 86,100 kg/d 35 

ɺʢʫʧʝʥ N 
(Kjeldahl) 

6,300 kg/d 40 6,600 kg/d 10 

ɺʢʫʧʥʦl P 1,000 kg/d 5 1,000 kg/d 1 

 

ɼʦʧʦʣʥʠʪʝʣʥʘ ʧʦʩʝʙʝʥʘ ʣʠʥʠʿʘ ʟʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʪʨʝʪʤʘʥ ʩʝ ʠʤʧʣʝʤʝʥʪʠʨʘ ʜʦʢʦʣʢʫ 

ʪʦʘ ʝ ʧʦʪʨʝʙʥʦ ʜʦ 2045, ʩʦ ʮʝʣ ʜʘ ʩʝ ʪʨʝʪʠʨʘ ʚʠʰʦʢʦʪ ʧʨʦʪʦʢ ʦʜ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ ʚʦ 

ʚʨʝʤʝ ʥʘ ʚʨʥʝʞʠ (ʧʨʦʪʦʢ ʧʦʛʦʣʝʤ ʦʜ 3,08m3/s, ʢʦʿ ʩʦʦʜʚʝʪʩʪʚʫʚʘ ʥʘ ʤʘʢʩʠʤʘʣʥʠʦʪ 

ʜʥʝʚʝʥ ʧʨʦʪʦʢ ʚʦ ʫʩʣʦʚʠ ʥʘ ʩʫʚʦ ʚʨʝʤʝ. 
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ʋʩʚʦʝʥʠʪʝ ʨʝʰʝʥʠʿʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʜʠʿʘʛʨʘʤʦʪ 

ʧʦʜʦʣʫ.  

ʋʩʚʦʝʥʠʪʝ ʨʝʰʝʥʠʿʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʩʝ ʜʘʜʝʥʠ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ.   

 

 
ʉʣʠʢʘ 17. ɼʠʿʘʛʨʘʤ ʟʘ ʣʠʥʠʿʘʪʘ ʥʘ ʚʦʜʘʪʘ 

 
ʉʣʠʢʘ 18. ɼʠʿʘʛʨʘʤ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

 

4.1 ʇʨʦʮʝʩ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ 

ʃʠʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʠ ʚʢʣʫʯʫʚʘ: ʛʨʫʙʘ ʨʝʰʝʪʢʘ ʠ ʚʣʝʟʥʘ ʧʫʤʧʥʘ 

ʩʪʘʥʠʮʘ  ʟʘ ʧʨʦʪʦʢʦʪ ʥʘ ʩʠʨʦʚʘ ʦʪʧʘʜʥʘ ʚʦʜʘ, ʧʨʝʜ-ʪʨʝʪʤʘʥ ʚʢʣʫʯʠʪʝʣʥʦ ʬʠʥʠ 

ʨʝʰʝʪʢʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʘʩʪʠ/ʤʘʩʣʘ ʠ ʙʘʟʝʥʠ ʟʘ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ, ʘʝʨʘʮʠʦʥʠ 

ʙʘʟʝʥʠ ʟʘ ʙʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ, ʙʘʟʝʥʠ ʟʘ ʠʟʙʠʩʪʨʫʚʘˁʝ ʩʦ ʬʠʥʘʣʥʦ ʠʟʤʝʨʝʥ ʠʟʣʝʟ, 

ʧʨʝʜ ʠʩʪʠʦʪ ʜʘ ʩʝ ʠʩʧʫʰʪʠ ʚʦ ɺʘʨʜʘʨ. 

ɿʘ ʚʪʦʨʘʪʘ ʬʘʟʘ ʜʦ 2045, ʥʘʧʨʘʚʝʥʠ ʩʝ ʧʨʦʝʢʮʠʠ ʟʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ 

ʩʪʘʥʠʮʘʪʘ ʩʦ ʜʦʧʦʣʥʠʪʝʣʥʠ ʛʨʘʜʙʠ ʢʦʠ ˃ʝ ʩʝ ʠʟʛʨʘʜʘʪ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘ ʧʦʩʪʦʿʥʠʪʝ. 

ʆʚʘ ʧʨʝʜ ʩé, ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ ʠ ʠʟʙʠʩʪʨʫʚʘʯʠʪʝ.  ʀʩʪʦ ʪʘʢʘ, ʟʝʤʝʥʘ 

ʝ ʧʨʝʜʚʠʜ ʠ ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʪʝʨʮʠʿʘʣʝʥ ʪʨʝʪʤʘʥ ʩʦ ʢʦʠ ʩʝ ʚʨʰʠ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪ ʠ ʬʦʩʬʦʨ. ɿʘ ʪʘʘ ʮʝʣ,˃ʝ ʩʝ ʠʟʛʨʘʜʘʪ ʢʦʥʪʘʢʪʥʠ, ʘʥʘʝʨʦʙʥʠ ʠ 

ʘʥʦʢʩʠʯʥʠ ʙʘʟʝʥʠ ʥʠʟʚʦʜʥʦ ʦʜ  ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ. ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ 

ʜʦ ʜʝʟʠʥʬʝʢʮʠʿʘʪʘ, ʠʩʪʘʪʘ ʥʝ ʩʝ ʚʨʰʠ ʚʦ ʧʨʚʘʪʘ ʬʘʟʘ (2030), ʥʦ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʠ ʠ 

ʠʟʛʨʘʜʙʘ ʥʘ ʥʘ ʢʦʥʪʘʢʪʝʥ ʙʘʟʝʥ ʠ ʜʝʟʠʥʬʝʢʮʠʿʘ ʩʦ ʭʣʦʨ ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ 

ʙʘʨʘˁʘʪʘ ʚʦ 2045.   

 

Year 2030 

Year 2040 

 

Year 2045 
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ɺʣʝʟ ʥʘ ʝʬʣʫʝʥʪ  

ɻʣʘʚʥʠʦʪ ʢʦʣʝʢʪʦʨ ˃ʝ ʛʠ ʧʦʚʨʟʝ ʜʚʘʪʘ ʧʨʦʝʢʪʠʨʘʥʠ ʢʦʣʝʢʪʦʨʘ D1800, ʩʝʢʦʿ ʣʦʮʠʨʘʥ ʥʘ 

ʝʜʥʘ ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ ʥʘ ɺʘʨʜʘʨ. ɼʚʘʪʘ ʢʦʣʝʢʪʦʨʘ ʩʝ ʧʦʚʨʟʫʚʘʘʨ ʚʦ ʟʙʠʨʥʘʪʘ ʮʝʚʢʘ, 

ʢʦʿʘ ʩʝ ʧʦʚʨʟʫʚʘ ʩʦ ʠʩʧʫʩʥʘʪʘ ʰʘʭʪʘ ʥʘ ʧʦʩʪʦʿʥʘʪʘ ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ ʄʘʢʦʰʧʝʜ. ɺʣʝʟʦʪ 

ʥʘ ʇʉʆɺ ʝ ʥʘ ʢʦʪʘ 227.59m.ʥ.ʚ.  

ʇʨʝʜ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʇʉʆɺ, ʧʨʦʝʢʪʠʨʘʥʠʪʝ ʜʚʘ ʢʦʣʝʢʪʦʨʘ ʧʨʠʚʨʝʤʝʥʦ ˃ʝ ʿʘ ʠʩʧʫʰʪʘʘʪ 

ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʚʦ ɺʘʨʜʘʨ.   

ʉʦ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʧʨʚʘʪʘ ʬʘʟʘ ʦʜ ʇʉʆɺ (2030 ʛʦʜʠʥʘ), ʩʠʪʝ ʪʨʠ ʜʦʚʦʜʥʠ ʣʠʥʠʠ ˃ʝ 

ʙʠʜʘʪ ʦʧʨʝʤʝʥʠ ʩʦ ʧʨʝʣʠʚʥʠ ʦʪʚʦʨʠ ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʨʠʬʘʪʠ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʚʦ ʫʩʣʦʚʠ 

ʥʘ ʩʫʚʦ ʚʨʝʤʝ ʠ ʚʦ ʧʨʚʠʦʪ ʧʝʨʠʦʜʦʪ ʥʘ ʣʝʩʥʠ ʜʦʞʜʦʚʠ, ʢʘʢʦ ʠ ʧʦʰʝʪʦʢʦʪ ʥʘ ʧʦʛʦʣʝʤʠ 

ʚʨʥʝʞʠ. ɿʘ ʚʨʝʤʝ ʥʘ ʧʦʛʦʣʝʤʠ ʚʨʥʝʞʠ, ʚʠʰʦʢʦʪ ʥʘ ʚʦʜʘ ˃ʝ ʦʜʠ ʚʦ ɺʘʨʜʘʨ. 

ʉʦ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʚʪʦʨʘʪʘ ʬʘʟʘ ʦʜ ʇʉʆɺ  ʩʝ ʧʨʝʜʚʠʜʫʚʘʘʪ ʜʚʝ ʦʧʮʠʠ. ʇʨʚʘʪʘ ʩʝ 

ʦʜʥʝʩʫʚʘ ʥʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʧʦʩʝʙʥʠ ʣʠʥʠʠ ʟʘ ʦʪʧʘʜʥʘ ʠ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ. ɺʦ 

ʧʨʚʘʪʘ ʬʘʟʘ, ʜʦ 2030, ʥʝ ʩʝ ʧʨʝʜʚʠʜʫʚʘʘʪ ʦʙʿʝʢʪʠ ʠ ʨʘʙʦʪʠ ʟʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ ʚʦ ʩʢʣʦʧ 

ʥʘ ʩʪʘʥʠʮʘʪʘ.  

ɺʪʦʨʘʪʘ ʦʧʮʠʿʘ ˃ʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʟʘ ʫʩʣʦʚʠ ʥʘ ʢʦʤʙʠʥʠʨʘʥ ʪʠʧ ʥʘ ʢʘʥʘʣʠʟʘʮʠʩʢʠ ʦʪʧʘʜ 

(ʦʪʧʘʜʥʘ ʠ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ) ʢʦʿ ˃ʝ ʦʩʪʘʥʝ ʧʦ 2030. ɺʦ ʦʚʦʿ ʩʣʫʯʘʿ, ʢʦʪʘʪʘ ʥʘ 

ʧʨʝʣʠʚʥʠʮʠʪʝ ˃ʝ ʙʠʜʝ ʧʦʜʠʛʥʘʪʘ ʧʦʚʠʩʦʢʦ ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʧʨʝʥʘʩʦʯʫʚʘˁʝʪʦ ʥʘ 

ʨʘʟʨʝʜʝʥʠʦʪ ʧʨʦʪʦʢ ʦʜ ʚʨʥʝʞʠʪʝ ʜʦ ʩʪʘʥʠʮʘʪʘ.  

ɺʦ ʩʝʢʦʿ ʩʣʫʯʘʿ, ʢʘʢʦ ʤʝʨʢʘ ʟʘ ʙʝʟʙʝʜʥʦʩʪ, ˃ʝ ʩʝ ʦʙʝʟʙʝʜʠ ʧʨʝʣʠʚʥʠʢ ʟʘ ʚʦʥʨʝʜʥʠ 

ʩʣʫʯʘʠ ʥʘ ʚʣʝʟʦʪ ʦʜ ʩʪʘʥʠʮʘʪʘ. ʀʩʪʠʦʪ ˃ʝ ʙʠʜʝ ʥʘʩʦʯʝʥ ʢʦʥ ɺʘʨʜʘʨ, ʘ ʥʠʚʦʪʦ ʥʘ 

ʢʨʫʥʘʪʘ ˃ʝ ʙʠʜʝ ʥʘ ʢʦʪʘ 233.30m.ʥ.ʚ. ʰʪʦ ʩʦʦʜʚʝʪʩʪʚʫʚʘ ʥʘ 300 ʛʦʜʠʰʥʘ ʚʦʜʘ. 

ʇʨʠʬʘ˃ʘˁʝ ʥʘ ʪʠˁʘ ʦʜ ʩʝʧʪʠʯʢʠʪʝ ʿʘʤʠ   

ʊʠˁʘʪʘ ʦʜ ʩʝʧʪʠʯʢʠʪʝ ʿʘʤʠ ˃ʝ ʩʝ ʧʨʝʚʝʟʫʚʘ ʜʦ ʩʪʘʥʠʮʘʪʘ  ʩʦ ʧʦʤʦʰ ʥʘ ʢʘʤʠʦʥʠ ʠ 

ʠʩʪʘʪʘ ˃ʝ ʩʝ ʩʢʣʘʜʠʨʘ ʚʦ ʙʝʪʦʥʩʢʠ ʙʘʟʝʥ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ 30 m3 ʠ ˃ʝ ʠʤʘ ʚʝʨʪʠʢʘʣʥʘ 

ʤʝʰʘʣʢʘ.  

ɻʨʫʙʘ ʨʝʰʝʪʢʘ  

ɻʨʫʙʘʪʘ ʨʝʰʝʪʢʘ ˃ʝ ʙʠʜʝ ʧʨʦʝʢʪʠʨʘʥʘ ʟʘ ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʦʪʦʢ  ʚʦ ʫʩʣʦʚʠ ʥʘ ʚʨʥʝʞʠ 

ʟʘ ʭʦʨʠʟʦʥʪʦʪ 2045. ɵʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʪʨʠ ʚʝʨʪʠʢʘʣʥʠ ʨʝʰʝʪʢʠ ʩʦ ʘʚʪʦʤʘʪʩʢʠ ʯʠʩʪʘʯ, 

ʜʚʝ ʚʦ ʬʫʥʢʮʠʿʘ ʠ ʝʜʥʘ ʨʝʟʝʨʚʥʘ, ʚʦ ʪʨʠ ʧʘʨʘʣʝʣʥʠ ʙʝʪʦʥʩʢʠ ʢʘʥʘʣʠ. ʈʘʩʪʝʨʦʪ ʥʘ 

ʨʝʰʝʪʢʠʪʝ ˃ʝ ʙʠʜʝ 25mm. 

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʦʪʧʘʜ ʦʜ ʨʝʰʝʪʢʘʪʘ 

ʆʪʧʘʜʦʪ ʟʘʜʨʞʘʥ ʦʜ ʨʝʰʝʪʢʘʪʘ ˃ʝ ʙʠʜʝ ʘʚʪʦʤʘʪʩʢʠ ʝʚʘʢʫʠʨʘʥ ʩʦ ʧʦʣʞʘʚʝʩʪ 

ʢʦʤʧʘʢʪʦʨ, ʩʦ ʮʝʣ ʜʘ ʩʝ ʥʘʤʘʣʠ ʚʦʣʫʤʝʥʦʪ ʥʘ ʦʪʧʘʜ ʠ ʪʦʿ ʜʘ ʩʝ ʦʙʝʟʚʦʜʥʠ (ʤʠʥʠʤʘʣʥʘ 

ʩʫʚʦʩʪ ʦʜ 25%). ʂʦʤʧʘʢʪʠʨʘʥʠʦʪ ʦʪʧʘʜ ˃ʝ ʙʠʜʝ ʩʢʣʘʜʠʨʘʥ ʚʦ ʜʚʘ ʢʦʥʪʝʿʥʝʨʘ ʩʦ 

ʢʘʧʘʮʠʪʝʪ ʦʜ 25m3, ʟʘ ʧʦʜʦʮʥʘ ʜʘ ʙʠʜʝ ʦʜʥʝʩʝʥ ʥʘ ʜʝʧʦʥʠʿʘ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʢʦʣʠʯʠʥʘ 

ʥʘ ʦʪʧʘʜ ʛʝʥʝʨʠʨʘʥ ʦʜ ʛʨʫʙʘʪʘ ʨʝʰʝʪʢʘ ʠʟʥʝʩʫʚʘ: ʚʦ 2030-14342kg/d ʠ 15120kg/d ʟʘ 

2045, ʜʦʜʝʢʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʢʦʤʧʘʢʪʠʨʘʥ ʦʪʧʘʜ ʚʦ 2030 ʠʟʥʝʩʫʚʘ 17.9m3/d 

ʘ ʟʘ 2045,18.9m3/d.  
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ɺʣʝʟʥʘ ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ 

ʇʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ ˃ʝ ʿʘ ʧʦʪʠʩʥʫʚʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʥʘ ʥʘʿʚʠʩʦʢʘʪʘ ʪʦʯʢʘ ʠ ˃ʝ ʦʙʝʟʙʝʜʠ 

ʛʨʘʚʠʪʘʮʠʩʢʠ ʪʝʢ ʥʘ ʥʠʟ ʮʝʣʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ. ʇʨʦʝʢʪʠʨʘʥʘ ʝ ʥʘ ʤʘʢʩʠʤʘʣʝʥ 

ʧʨʦʪʦʢ ʚʦ ʚʨʝʤʝ ʥʘ ʚʨʥʝʞʠ ʟʘ 2045. ʇʨʝʜʚʠʜʝʥʠ ʩʝ 4 ʧʦʪʦʧʥʠ ʧʫʤʧʠ, ʪʨʠ ʦʧʝʨʘʪʠʚʥʠ ʠ 

ʝʜʥʘ ʨʝʟʝʨʚʥʘ. ʇʫʤʧʠʪʝ ʩʝ ʦʜ ʧʦʪʦʧʝʥ ʪʠʧ, ʩʦ ʧʨʦʪʦʢ  ʦʜ 3.08  m3/s ʩʝʢʦʿʘ. 

ʇʨʝʜ ʪʨʝʪʤʘʥ  

ʌʠʥʘ ʨʝʰʝʪʢʘ  

ʌʫʥʢʮʠʿʘʪʘ ʥʘ ʬʠʥʘʪʘ ʨʝʰʝʪʢʘ ʝ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ  ʩʠʪʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʦʜ ʦʪʧʘʜʥʘʪʘ 

ʚʦʜʘ ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʰʪʝʪʘ ʧʦ ʦʧʨʝʤʘʪʘ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ.  

ʌʠʥʘʪʘ ʨʝʰʝʪʢʘ ʬʫʥʢʮʠʦʥʠʨʘ ʩʣʠʯʥʦ ʢʘʢʦ ʠ ʛʨʫʙʘʪʘ ʨʝʰʝʪʢʘ. ʇʨʦʝʢʪʠʨʘʥʘ ʝ ʟʘ ʤʘʢʩʠ-

ʤʘʣʥʠʦʪ ʧʨʦʪʦʢ, ʪ.ʝ. ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʦʪʦʢ ʚʦ ʫʩʣʦʚʠ ʥʘ ʚʨʥʝʞʠ ʟʘ ʭʦʨʠʟʦʥʪʦʪ ʦʜ 2045 

ʛʦʜʠʥʘ. ʉʝ ʧʦʩʪʘʚʫʚʘʘʪ ʪʨʠ ʨʝʰʝʪʢʠ ʢʦʠ ʘʚʪʦʤʘʪʩʢʠ ʩʝ ʯʠʩʪʘʪ, ʜʚʝ ʦʧʝʨʘʪʠʚʥʠ ʠ ʝʜʥʘ 

ʨʝʟʝʨʚʥʘ. 

ʅʘ ʩʝʢʦʿ ʦʜ ʪʨʠʪʝ ʢʘʥʘʣʠ ˃ʝ ʙʠʜʝ ʧʦʩʪʘʚʝʥ ʟʘʪʚʘʨʘʯ, ʟʘ ʮʝʣʠ ʥʘ ʦʜʨʞʫʚʘˁʝ, ʦʜʥʦʩʥʦ 

ʯʠʩʪʝˁʝ. ʂʘʥʘʣʠʪʝ ˃ʝ ʙʠʜʘʪ ʢʦʥʪʨʦʣʠʨʘʥʠ ʧʨʝʢʫ ʜʚʘ ʩʝʥʟʦʨʠ ʟʘ ʥʠʚʦ, ʧʦʩʪʘʚʝʥʠ 

ʚʦʟʚʦʜʥʦ ʠ ʥʠʟʚʦʜʥʦ ʦʜ ʢʘʥʘʣʦʪ ʥʘ ʨʝʰʝʪʢʘʪʘ. 

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʧʝʩʦʢ, ʯʘʢʘʣ ʠ ʤʘʩʪʠ  

ʆʪʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ ʯʘʢʘʣʦʪ ʠ ʤʘʩʥʦʪʠʠʪʝ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʠʩʪʦʚʨʝʤʝʥʦ ʚʦ ʩʧʝʮʠʬʠʯʝʥ 

ʨʝʘʢʪʦʨ (ʙʝʪʦʥʩʢʘ ʢʦʥʩʪʨʫʢʮʠʿʘ) ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʦʪʦʢ ʚʦ ʫʩʣʦʚʠ ʥʘ 

ʚʨʥʝʞʠ ʟʘ ʭʦʨʠʟʦʥʪʦʪ 2045. ɵʝ ʙʠʜʘʪ ʥʘʧʨʘʚʝʥʠ ʯʝʪʠʨʠ ʠʜʝʥʪʠʯʥʠ ʙʘʟʝʥʠ. ʉʝʢʦʿ ʦʜ 

ʥʠʚ ˃ʝ ʙʠʜʝ ʦʧʨʝʤʝʥ ʘʝʨʘʮʠʦʥʝʥ ʫʨʝʜ, ʟʘ ʜʘ ʤʦʞʝ ʤʘʩʥʦʪʠʿʘʪʘ ʜʘ ʠʩʧʣʠʚʘ ʥʘ 

ʧʦʚʨʰʠʥʘʪʘ, ʢʘʢʦ ʠ ʧʦʚʨʰʠʥʩʢʠ ʩʦʙʠʨʘʯ ʟʘ ʠʩʧʣʠʚʘʥʘʪʘ ʤʘʩʥʦʪʠʿʘ. ʐʠʨʠʥʘʪʘ ʥʘ 

ʙʘʟʝʥʠʪʝ ʝ 4.5m ʘ ʜʦʣʞʠʥʘʪʘ 23m. ɵʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʚʝʥʪʠʣʠ ʥʘ ʚʣʝʟʥʠʪʝ ʠ 

ʠʟʣʝʟʥʠʪʝ ʮʝʚʢʠ ʥʘ ʩʝʢʦʿ ʙʘʟʝʥ ʟʘ ʜʘ ʤʦʞʝ ʩʝʢʦʿ ʙʘʟʝʥ ʧʦʝʜʠʥʝʯʥʦ ʜʘ ʙʠʜʝ ʠʟʦʣʠʨʘʥ 

ʟʘ ʧʦʣʝʩʥʦ ʦʜʨʞʫʚʘˁʝ. 

ʊʨʝʪʤʘʥ ʥʘ ʯʘʢʘʣ 

ʇʦ ʪʘʣʦʞʝˁʝʪʦ, ʯʘʢʘʣʦʪ ˃ʝ ʙʠʜʝ ʦʪʩʪʨʘʥʝʪ ʦʜ ʜʥʦʪʦ ʥʘ ʙʘʟʝʥʠʪʝ, ʧʦʪʦʘ ˃ʝ ʩʝ ʧʨʦʤʠʝ, 

ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʪʩʪʨʘʥʘʪ ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʠ. ʇʨʦʤʠʝʥʠʦʪ ʯʘʢʘʣ ʩʦ ʤʘʩʪʠ ˃ʝ ʙʠʜʝ 

ʩʢʣʘʜʠʨʘʥ ʚʦ ʜʚʘ ʢʦʥʪʝʿʥʝʨʘ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ 10m3 ʧʨʝʜ ʜʘ ʙʠʜʝ ʦʜʥʝʩʝʥ ʥʘ ʜʝʧʦʥʠʿʘ. 

ʄʘʢʩʠʤʘʣʥʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʯʘʢʘʣ ʟʘ 2030 ʠʟʥʝʩʫʚʘ 4,876kg/d, ʘ ʚʨʝʤʝʪʨʘʝˁʝʪʦ ʥʘ 

ʩʢʣʘʜʠʨʘˁʝʪʦ ʚʦ ʢʦʥʪʝʿʥʝʨʠʪʝ ʝ 6.1 ʜʝʥ. ʂʦʣʠʯʠʥʘʪʘ ʟʘ 2045 ʠʟʥʝʩʫʚʘ 5141kg/d ʠ 

ʚʨʝʤʝʪʨʘʝˁʝ ʥʘ ʩʢʣʘʜʠʨʘˁʝ 5.9 ʜʝʥʘ.  

ʉʦʙʨʘʥʠ ʤʘʩʪʠ 

ʄʘʩʪʘ ʦʪʩʪʨʘʥʝʪʘ ʩʦ ʬʣʦʪʘʮʠʿʘ ˃ʝ ʙʠʜʝ ʩʦʙʨʘʥʘ ʩʦ ʧʦʚʨʰʠʥʩʢʠ ʩʦʙʠʨʘʯ ʚʦ ʙʘʟʝʥʠʪʝ ʠ 

ʩʢʣʘʜʠʨʘʥʘ ʚʦ ʿʘʤʘ ʧʨʝʜ ʜʘ ʩʝ ʦʜʩʪʨʘʥʠ ʥʘ ʜʝʧʦʥʠʿʘ. ʄʘʩʪʠʪʝ ʠʩʪʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʩʝ 

ʜʠʛʝʩʪʠʨʘʘʪ ʟʘʝʜʥʦ ʩʦ ʪʠˁʘʪʘ, ʚʦ ʧʨʦʮʝʩʦʪ ʟʘ ʜʠʛʝʩʪʠʿʘ. 

ʇʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ 

ʆʙʿʝʢʪʦʪʦʪ ʟʘ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ ˃ʝ ʙʠʜʝ ʣʦʮʠʨʘʥ ʧʦʤʝʺʫ ʦʙʿʝʢʪʠʪʝ ʟʘ ʧʨʝʜʪʨʝʪʤʘʥ ʠ 

ʙʘʟʝʥʠʪʝ ʟʘ ʘʝʨʘʮʠʿʘ. ʆʚʦʿ ʧʨʠʤʘʨʝʥ ʪʨʝʪʤʘʥ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʛʦ ʠʩʪʘʣʦʞʠ ʣʝʩʥʦ 

ʪʘʣʦʞʣʠʚʠʦʪ ʿʘʛʣʝʨʦʜ ʚʦ ʙʠʦʣʦʰʢʠʪʝ ʙʘʟʝʥʠ ʠ ʜʘ ʩʝ ʥʘʤʘʣʠ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʙʘʟʝʥʠʪʝ 

ʟʘ ʘʝʨʘʮʠʿʘ. 
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ʇʨʠʤʘʨʥʠʦʪ ʪʘʣʦʞʝʥ ʙʘʟʝʥ ʤʦʞʝ ʜʘ ʙʠʜʝ ʥʘʧʨʘʚʝʥ ʢʘʢʦ ʢʦʥʚʝʥʮʠʦʥʘʣʝʥ ʪʘʣʦʞʝʥ 

ʙʘʟʝʥ ʠʣʠ ʢʘʢʦ ʣʘʤʝʣʘʨʝʥ ʪʘʣʦʞʝʥ ʙʘʟʝʥ ʢʦʿ ʝ ʧʦ ʢʦʤʧʘʢʪʝʥ. ɹʠʜʝʿ˃ʠ ʧʦʚʨʰʠʥʘʪʘ 

ʥʘʤʝʥʝʪʘ ʟʘ ʇʉʆɺ ʝ ʦʛʨʘʥʠʯʝʥʘ, ʣʘʤʝʣʘʨʥʠ ʪʘʣʦʞʥʠ ʙʘʟʝʥʠ ʩʝ ʩʤʝʪʘ ʟʘ ʩʦʦʜʚʝʪʥʘ. 

ʆʙʿʝʢʪʦʪ ʟʘ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ ˃ʝ ʙʠʜʝ ʧʨʦʝʢʪʠʨʘʥ ʟʘ ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʦʪʦʢ, ʪ.ʝ. 

ʧʨʦʪʦʢ ʚʦ ʫʩʣʦʚʠ ʥʘ ʚʨʥʝʞʠ ʟʘ ʭʦʨʠʟʦʥʪʦʪ 2045 ʛʦʜʠʥʘ. ɵʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʯʝʪʠʨʠ 

ʠʜʝʥʪʠʯʥʠ ʙʝʪʦʥʩʢʠ ʙʘʟʝʥʠ . 

ɻʣʘʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʠʤʘʨʥʠʪʝ ʙʘʟʝʥʠ ʩʝ ʜʘʜʝʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ  

ʊʘʙʝʣʘ 12. ʇʨʠʤʘʨʥʠ ʪʘʣʦʞʥʠ ʙʘʟʝʥʠ 

ʇʘʨʘʤʝʪʘʨ ɽʜʠʥʠʮʘ ɺʨʝʜʥʦʩʪ 

¶  ¶  2030 2045 

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʚʦ ʚʨʝʤʝ ʥʘ ʚʨʥʝʞʠ m3/s 2.89 3.08 

ʊʠʧ ʥʘ ʪʘʣʦʞʥʠ ʙʘʟʝʥʠ - ʎʠʨʢʫʣʘʨʥʠ ʣʘʤʝʣʘʨʥʠ 

ɹʨʦʿ ʥʘ ʙʘʟʝʥʠ ɽʜʠʥʠʮʘ  4 

ɼʠʿʘʤʝʪʘʨ (ʚʥʘʪʨʝʰʝʥ) m 16 

ɺʢʫʧʥʘ ʧʦʚʨʰʠʥʘ m² 700 

ʄʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʩʦ N ʝʜʠʥʠʮʘ m/h 15 16 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ɺʉʄ % 45% 45% 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ɹʇʂ5 % 23% 23% 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʍʇʂ % 25% 25% 

ʄʘʢʩʠʤʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʠʤʘʨʥʘ 

ʪʠˁʘ 
kg/d 26,700 27,400 

ʀʩʧʘʨʣʠʚʠ  ʤʘʪʝʨʠʠ (ʀʄ) % 53% 53% 

ʇʨʦʩʝʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʠʤʘʨʥʘ 

ʪʠˁʘ 
kg/d 22,450 23,150 

ʀʩʧʘʨʣʠʚʠ  ʤʘʪʝʨʠʠ (ʀʄ) % 56% 54% 

ʇʨʠʤʘʨʥʘʪʘ ʪʠˁʘ ˃ʝ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʩʝʢʦʿʜʥʝʚʥʦ ʦʜ ʜʥʦʪʦ ʥʘ ʩʝʢʦʿ ʧʨʠʤʘʨʝʥ ʪʘʣʦʞʝʥ 

ʙʘʟʝʥ ʠ ʠʩʪʘʪʘ ʩʝ ʥʦʩʠ ʜʦ  ʦʙʿʝʢʪʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ.  

ɹʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ ï ʧʨʦʮʝʩ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ  

ɹʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ ʩʝ ʙʘʟʠʨʘ ʥʘ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʟʘ ʘʩʠʤʠʣʘʮʠʿʘ  ʥʘ 

ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʚʦ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ. ʇʨʦʮʝʩʦʪ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ ʝ ʘʥʘʝʨʦʙʝʥ 

ʧʨʦʮʝʩ ʢʘʜʝ ʰʪʦ ʚʦʜʘʪʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʧʨʝʯʠʩʪʫʚʘ ʜʦʘʺʘ ʚʦ ʢʦʥʪʘʢʪ ʩʦ ʙʘʢʪʝʨʠʩʢʘ 

ʢʦʣʦʥʠʿʘ ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʢʠʩʣʦʨʦʜ.  

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʦʜ ʿʘʛʨʣʝʨʦʜ 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʿʘʛʣʝʨʦʜʦʪ, ʪʝʯʥʦʩʪʘ ʩʝ ʘʝʨʠʨʘ ʟʘ ʦʜʨʝʜʝʥʦ ʚʨʝʤʝ.  

ʉʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʿʘʛʣʝʥ ʩʝ ʚʨʰʠ ʧʨʝʢʫ ʩʣʝʜʥʠʪʝ 

ʧʦʩʪʨʦʿʢʠ:  

¶ ɹʘʟʝʥ ʟʘ ʘʝʨʘʮʠʿʘ;  

¶ ʋʨʝʜ ʟʘ ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʢʠʩʣʦʨʦʜ; 

¶ ʋʨʝʜ ʟʘ ʤʝʰʘˁʝ;  

¶ ʀʟʙʠʩʪʨʫʚʘʯ (ʩʝʢʫʥʜʘʨʝʥ ʪʘʣʦʞʥʠʢ),- ʿʘ ʦʜʜʝʣʫʚʘ ʧʨʝʯʠʩʪʝʥʘʪʘ ʚʦʜʘ ʦʜ 

ʙʠʦʤʘʩʘʪʘ;  

¶ ʋʨʝʜ ʟʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ;  

¶ ʋʨʝʜ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʠʰʦʢʦʪ ʪʠˁʘ. 
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ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪʥʦ ʟʘʛʘʜʫʚʘˁʝ 

ɼʦʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʦ ʜʘ ʩʝ ʟʘʜʦʚʦʣʘʪ ʢʨʘʿʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʧʨʝʯʠʩʪʝʥʘ ʚʦʜʘ, ʧʨʦʮʝʩʦʪ 

ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ ʦʚʦʟʤʦʞʫʚʘ ʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪʥʦ ʟʘʛʘʜʫʚʘˁʝ ʩʦ ʥʠʪʨʠʬʠʢʘʮʠʿʘ 

ʠ ʜʝʥʠʪʨʠʬʠʢʘʮʠʿʘ. 

ʇʨʠ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʮʝʩʦʪ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ, ʟʘʝʜʥʦ ʩʦ ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ 

ʿʘʛʣʝʨʦʜʦʪ ʠʤʘ ʧʦʪʨʝʙʘ ʦʜ ʜʦʜʘʪʥʠ ʦʙʿʝʢʪʠ. ɿʘ ʪʘʘ ʮʝʣ ʙʠʦʣʦʰʢʠʦʪ ʙʘʟʝʥ ˃ʝ ʙʠʜʝ 

ʥʘʧʨʘʚʝʥ ʩʦ 3 ʜʦʧʦʣʥʠʪʝʣʥʠ ʟʦʥʠ ʥʠʟʚʦʜʥʦ ʦʜ ʘʝʨʘʮʠʦʥʠʦʪ ʙʘʟʝʥ: 

ʂʦʥʪʘʢʪʥʘ ʟʦʥʘ: ʩʝ ʨʘʙʦʪʠ ʟʘ  ʥʝʘʝʨʠʨʘʥʘ ʟʦʥʘ ʚʦ ʢʦʿʘ ʨʝʮʠʨʢʫʣʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ ʩʝ 

ʜʦʚʝʜʫʚʘ ʚʦ ʢʦʥʪʘʢʪ ʠ ʩʝ ʤʝʰʘ  ʩʦ ʧʨʝʪʭʦʜʥʦ ʪʨʝʪʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʦʙʝʟʙʝʜʘʪ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠ; 

ɸʥʘʝʨʦʙʥʘ ʟʦʥʘ: ʩʪʨʠʢʪʥʦ ʥʝ-ʘʝʨʠʨʘʥʘ ʟʦʥʘ ʢʦʿʘ ʦʚʦʟʤʦʞʫʚʘ ʨʘʟʚʦʿ ʥʘ ʘʥʘʝʨʦʙʥʘ 

ʙʘʢʪʝʨʠʿʘ ʟʘ ʘʟʦʪʦʪ (ʢʘʢʦ ʠ ʬʦʩʬʦʨ) ʙʠʣʦʰʢʠ ʪʨʝʪʤʘʥ; 

ɸʥʦʢʩʠʯʥʘ ʟʦʥʘ: ʚʦ ʘʥʦʢʩʠʯʥʘʪʘ ʟʦʥʘ ʥʝʤʘ ʘʝʨʘʮʠʿʘʪʘ, ʥʦ ʢʠʩʣʦʨʦʜʦʪ ʝ ʧʨʠʩʫʪʝʥ ʚʦ 

ʦʩʠʜʠʨʘʥʠ ʬʦʨʤʠ ʥʘ ʘʟʦʪ (ʥʠʪʨʠʪʠ ʠ ʥʠʪʨʘʪʠ). ɺʦ ʦʚʘʘ ʟʦʥʘ ʩʝ ʦʜʚʠʚʘ ʧʨʦʮʝʩʦʪ ʥʘ 

ʜʝʥʠʪʨʠʬʠʢʘʮʠʿʘ.   

ɿʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ, ʥʘʿʥʠʩʢʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʧʰʪʦ ʧʨʠʬʘʪʝʥʘ ʝ 

12°C. ʉʪʘʨʦʩʪʘ ʥʘ ʪʠˁʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪ ʝ ʦʢʦʣʫ 20 ʜʝʥʘ. 

ɼʠʤʝʥʟʠʦʥʠʨʘˁʝ ʥʘ ʙʠʦʣʦʰʢʠʪʝ ʙʘʟʝʥʠ 

ʉʦʛʣʘʩʥʦ ʮʝʣʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʨʝʪʠʨʘʥʘ ʚʦʜʘ, ʙʠʦʣʦʰʢʠʪʝ ʙʘʟʝʥʠ ˃ʝ ʙʠʜʘʪ ʧʨʦʝʢʪʠ-

ʨʘʥʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʿʘʛʣʝʨʦʜ ʚʦ ʬʘʟʘ 1 (ʭʦʨʠʟʦʥʪ 2030) ʠ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝ ʦʜ ʿʘʛʣʝʨʦʜ ʠ ʘʟʦʪ ʚʦ ʬʘʟʘ 2 (ʭʦʨʠʟʦʥʪ 2045). 

ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ, ʙʠʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ˃ʝ ʙʠʜʝ ʩʦ ʩʨʝʜʥʦ ʦʧʪʦʚʘʨʝʥ ʟʘ  ʭʦʨʠʟʦʥʪʦʪ ʜʦ 

2030 ʛʦʜʠʥʘ ʠ ʩʦ ʚʠʩʦʢʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʜʦ 2045. ɹʠʦʣʦʰʢʠʦʪ ʙʘʟʝʥ ˃ʝ ʙʠʜʝ ʩʦʩʪʘʚʝʥ 

ʦʜ ʩʣʝʜʥʠʪʝ ʙʘʟʝʥʠ:  

Â ɼʦ 2030: ʩʘʤʦ ʘʝʨʘʮʠʦʥʝʥ ʙʘʟʝʥ; 

Â ɼʦ 2045: ʢʦʥʪʘʢʪʝʥ ʙʘʟʝʥ + ʘʥʘʝʨʦʙʝʥ ʙʘʟʝʥ + ʘʥʦʢʩʠʯʝʥ ʙʘʟʝʥ + ʘʝʨʘʮʠʦʥʝʥ 

ʙʘʟʝʥ. 

ɿʘ ʧʦʛʦʣʝʤʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʚʦ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ, ʙʠʣʦʰʢʠʦʪ  ʪʨʝʪʤʘʥ ˃ʝ ʙʠʜʝ 

ʩʦʩʪʘ-ʚʝʥ ʦʜ ʜʚʝ ʠʜʝʥʪʠʯʥʠ ʣʠʥʠʠ ʢʦʠ ˃ʝ ʨʘʙʦʪʘʪ ʧʘʨʘʣʝʣʥʦ. 

ɸʝʨʘʮʠʿʘ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ 

ʂʠʩʣʦʨʦʜʦʪ ʝ ʧʦʪʨʝʙʝʥ ʚʦ ʘʝʨʠʨʘʥʠʦʪ ʙʘʟʝʥ ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʘʪ ʩʣʝʜʥʠʪʝ ʙʠʦʣʦʰʢʠ 

ʘʢʪʠʚʥʦʩʪʠ:  

¶ ʙʘʢʪʝʨʠʩʢʘ ʩʠʥʪʝʟʘ ʧʦ ʧʘʪ ʥʘ ʘʩʠʤʠʣʘʮʠʿʘ  ʥʘ ʦʨʛʘʥʩʢʠ ʿʘʛʣʝʨʦʜʝʥ ʩʫʧʩʪʨʘʪ; 

¶ ʝʥʜʦʛʝʥʘ ʨʝʩʧʠʨʘʮʠʿʘ ʥʘ ʙʠʦʤʘʩʘʪʘ; 

¶ ʥʠʪʨʠʬʠʢʘʮʠʿʘ  

ʉʦʛʣʘʩʥʦ ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʝʩʤʝʪʢʠ ʚʢʫʧʥʘʪʘ ʧʦʪʨʝʙʘ ʦʜ ʢʠʩʣʦʨʦʜ ʚʦ ʤʘʢʩʠʤʘʣʥʠ ʫʩʣʦ-

ʚʠ ʠʟʥʝʩʫʚʘ: ʟʘ 2030 20,207 kg/ʜʝʥ ʠ 37,760 ʟʘ 2045.  

ʉʠʩʪʝʤʦʪ ʟʘ ʘʝʨʘʮʠʿʘ ʛʠ ʦʙʝʟʙʝʜʫʚʘ ʘʝʨʦʙʥʠʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʥʠ ʩʦ ʧʦʪʨʝʙʥʠʦʪ 

ʢʠʩʣʦʨʦʜ, ʢʦʿ ʩʝ ʟʝʤʘ ʦʜ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ.  



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

82 
 

ʂʦʤʧʨʝʩʠʨʘʥʠʦʪ ʚʦʟʜʫʭ  ʩʝ ʩʥʘʙʜʫʚʘ ʧʨʝʢʫ ʜʫʚʘʣʢʠ ʠʥʩʪʘʣʠʨʘʥʠ ʚʦ ʩʧʝʮʠʬʠʯʥʘ   

ʟʚʫʯʥʦ ʠʟʦʣʠʨʘʥʘ ʟʛʨʘʜʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʘʝʨʘʮʠʦʥʠʦʪ ʙʘʟʝʥ. ɸʢʫʩʪʠʯʝʥ ʢʘʧʘʢ ʩʝ ʦʙʝʟ-

ʙʝʜʫʚʘ ʟʘ ʩʝʢʦʿʘ ʜʫʚʘʣʢʘ ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʙʫʯʘʚʘʪʘ.  

ʌʠʟʠʯʢʦ ï ʭʝʤʠʩʢʠ  ʪʨʝʪʤʘʥ  ʥʘ ʬʦʩʬʦʨ  

ɿʘ ʜʘ ʩʝ ʠʩʧʦʣʥʘʪ ʮʝʣʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʟʘ 2045, ʦʜ ʘʩʧʝʢʪ ʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʟʘ ʬʦʩʬʦʨ, 

˃ʝ ʩʝ ʧʨʠʤʝʥʠ  ʬʠʟʠʯʢʦ - ʭʝʤʠʩʢʠ ʪʨʝʪʤʘʥ ʥʘ ʬʦʩʬʦʨʦʪ. 

ʆʚʦʿ ʪʨʝʪʤʘʥ ˃ʝ ʩʝ ʧʦʩʪʠʛʥʝ ʧʨʝʢʫ ʠʥʝʢʪʠʨʘˁʝ ʥʘ ʞʝʣʝʟʝʥ ʭʣʦʨʠʜ (FeCl3) ʚʦ ʙʘʟʝʥʦʪ 

ʟʘ ʘʝʨʘʮʠʿʘ ʩʦ ʮʝʣ ʜʘ ʩʝ ʟʘʙʨʟʘ ʨʘʩʪʚʦʨʦʪ ʥʘ ʬʦʩʬʦʨʦʪ. 

ʇʨʦʝʢʪʠʨʘʥʠʦʪ ʬʠʟʠʯʢʦ - ʭʝʤʠʩʢʠ ʪʨʝʪʤʘʥ ʥʘ ʬʦʩʬʦʨʦʪ ʝ ʧʨʝʪʩʪʘʚʝʥ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘ-

ʙʝʣʘ. 

ʊʘʙʝʣʘ 13. ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʦʪ ʪʨʝʪʤʘʥ ʥʘ ʬʦʩʬʦʨ  

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪʠï 2045 

ʉʪʘʧʢʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʯʠʩʪ FeCl3 mg/l 15 
FeCl3 ʢʦʤʝʨʮʠʿʘʣʝʥ ʨʘʩʪʚʦʨ(42%) ʜʥʝʚʥʘ 
 ʧʦʪʨʦʰʫʚʘʯʢʘ 

m3/d 6.9 

ɹʨʦʿ ʥʘ ʙʘʟʝʥʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ - 2 

ɺʦʣʫʤʝʥ ʥʘ ʩʝʢʦʿ ʙʘʟʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ m3 50 

ɺʢʫʧʝʥ ʢʘʧʘʮʠʪʝʪ ʟʘ ʩʢʣʘʜʠʨʘˁʝ m3 100 

ɸʚʪʦʥʦʤʠʿʘ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʜʝʥ 14 

 

ʆʜ ʙʝʟʙʝʜʥʦʩʥʠ ʧʨʠʯʠʥʠ, ʨʘʩʪʚʦʨʦʪ FeCl3 ˃ʝ ʙʠʜʝ ʩʢʣʘʜʠʨʘʥ ʚʦ ʙʘʟʝʥʠ ʦʜ 

ʚʠʩʦʢʦʛʫʩʪʠʥʩʢʠ ʧʦʣʠʝʪʠʣʝʥ ʩʦ ʜʫʧʣʠ ʼʠʜʦʚʠ ʠʣʠ ʚʦ ʙʘʟʝʥ ʩʦ ʝʜʥʦʩʣʦʝʥ ʼʠʜ ʠ 

ʙʝʪʦʥʩʢʘ ʧʦʪʧʦʨʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʨʦʪʝʢʫʚʘˁʝ. ɺʙʨʠʟʛʫʚʘˁʝʪʦ ʥʘ FeCl3 ˃ʝ ʩʝ ʚʨʰʠ ʧʨʝʢʫ 

ʜʚʝ ʜʦʟʠʨʥʠ ʧʫʤʧʠ (1 ʦʧʝʨʘʪʠʚʥʘ + 1 ʨʝʟʝʨʚʥʘ) ʟʘ ʩʝʢʦʿ ʘʝʨʘʮʠʦʥʝʥ ʙʘʟʝʥ, ʢʦʠ ʩʝ 

ʨʝʛʫʣʠʨʘʘʪ ʩʦʛʣʘʩʥʦ ʧʨʦʪʦʢʦʪ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʪʨʝʪʠʨʘ. 

ʀʟʙʠʩʪʨʫʚʘˁʝ 

ʆʚʘ ʝ ʧʦʩʣʝʜʥʘʪʘ ʬʘʟʘ ʥʘ ʪʨʝʪʤʘʥ ʚʦ ʣʠʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ. 

ʀʟʙʠʩʪʨʫʚʘˁʝʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʿʘ ʦʜʜʝʣʠ ʘʢʪʠʚʥʘʪʘ ʪʠˁʘ ʦʜ ʪʨʝʪʠʨʘʥʘʪʘ ʚʦʜʘ ʧʦ ʧʘʪ 

ʥʘ ʪʘʣʦʞʝˁʝ. ʊʨʝʪʠʨʘʥʘʪʘ ʚʦʜʘ ˃ʝ ʠʩʪʝʢʫʚʘ ʧʨʝʢʫ ʧʝʨʠʬʝʨʝʥ ʢʘʥʘʣ ʜʦʜʝʢʘ ʘʢʪʠʚʥʘʪʘ 

ʪʠˁʘ ˃ʝ ʩʝ ʩʦʙʝʨʝ ʠ ʠʟʚʘʜʠ ʦʜ ʜʥʦʪʦ ʥʘ ʙʘʟʝʥʦʪ. 

ɼʝʘʝʨʘʮʠʿʘ ʠ ʢʦʤʦʨʘ ʟʘ ʠʟʙʠʩʪʨʫʚʘˁʝ  

ʂʦʤʦʨʘʪʘ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʝ ʧʦʩʪʘʚʝʥʘ ʧʦʤʝʺʫ ʙʘʟʝʥʦʪ ʟʘ ʘʝʨʘʮʠʿʘ ʠ ʠʟʙʠʩʪʨʫʚʘʯʠʪʝ, 

ʩʦ ʮʝʣ ʝʜʥʘʢʚʦ ʜʘ ʩʝ ʜʠʩʪʨʠʙʫʠʨʘ ʧʨʦʪʦʢʦʪ ʜʦ ʩʠʪʝ ʠʟʙʠʩʪʨʫʚʘʯʠ ʚʦ ʨʘʙʦʪʘ. ʆʚʦʿ 

ʦʙʿʝʢʪ ˃ʝ ʙʠʜʝ ʠʟʛʨʘʜʝʥ ʟʘ ʭʦʨʠʟʦʥʪʦʪ ʜʦ 2030 ʠ ʥʘʜʛʨʘʜʝʥ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʜʦ 

ʜʦʧʦʣʥʠʪʝʣʥʠʪʝ ʠʟʙʠʩʪʨʫʚʘʯʠ ʟʘ ʭʦʨʠʟʦʥʪʦʪ ʜʦ 2045 ʛʦʜʠʥʘ. 

ʆʚʘʘ ʢʦʤʦʨʘ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʚʦʝʜʥʦ ˃ʝ ʬʫʥʢʮʠʦʥʠʨʘ ʠ ʢʘʢʦ ʢʦʤʦʨʘ ʟʘ ʜʝʘʝʨʘʮʠʿʘ, ʟʘ 

ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʤʝʫʨʯʠˁʘʪʘ ʛʘʩ ʦʜ ʘʢʪʠʚʠʨʘʥʘʪʘ ʪʠˁʘ ʠ ʜʘ ʩʝ 

ʧʦʜʦʙʨʘʪ ʫʩʣʦʚʠʪʝ ʥʘ ʪʘʣʦʞʝˁʝ ʚʦ ʠʟʙʠʩʪʨʫʚʘʯʠʪʝ. ʆʚʘ ʝ ʧʦʩʝʙʥʦ ʚʘʞʥʦ ʟʘ 

ʭʦʨʠʟʦʥʪʦʪ ʜʦ 2045 ʛʦʜʠʥʘ, ʩʦ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʦʙʿʝʢʪʠʪʝ ʟʘ ʪʝʨʮʠʿʘʨʝʥ ʪʨʝʪʤʘʥ: 

ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ ʘʟʦʪʦʪ ʩʦʟʜʘʚʘ ʛʘʩ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ ʝʚʘʢʫʠʨʘ. ʆʩʥʦʚʥʠʦʪ ʧʨʦʝʢʪʝʥ 

ʢʨʠʪʝʨʠʫʤ ʟʘ ʜʝʘʝʨʘʮʠʿʘ ʩʝ ʩʦʪʦʠ ʚʦ ʦʙʝʟʙʝʜʫʚʘˁʝʪʦ ʥʘ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʦʜ 90 

m/h. 

ʀʟʙʠʩʪʨʫʚʘʯʠ 

ʀʟʙʠʩʪʨʫʚʘʯʠʪʝ ʩʝ ʣʦʮʠʨʘʥʠ  ʚʦʟʚʦʜʥʦ ʦʜ ʢʦʤʦʨʘʪʘ ʟʘ ʜʠʩʪʨʠʙʫʮʠʿʘ.  
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ʀʟʙʠʩʪʨʫʚʘʯʠʪʝ ˃ʝ ʙʠʜʘʪ ʥʘʧʨʘʚʝʥʠ ʦʜ ʙʝʪʦʥ ʚʦ ʢʨʫʞʥʘ ʬʦʨʤʘ. ɿʘ ʭʦʨʠʟʦʥʪʦʪ ʜʦ 2030 

˃ʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʯʝʪʠʨʠ ʠʜʝʥʪʠʯʥʠ ʙʘʟʝʥʠ ʠ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʠ ʧʨʦʩʪʦʨ ʟʘ ʜʚʘ 

ʜʦʧʦʣʥʠʪʝʣʥʠ ʙʘʟʝʥʠ ʟʘ ʭʦʨʠʟʦʥʪʦʪ ʜʦ 2045. ʀʟʙʠʩʪʨʫʚʘʯʠʪʝ ˃ʝ ʙʠʜʘʪ ʦʧʨʝʤʝʥʠ ʩʦ 

ʫʩʠʩʝʥ ʙʨʠʰʘʯ ʧʦʩʪʘʚʝʥ ʥʘ ʤʦʩʪ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʥʘ ʧʣʦʚʝʯʢʠʪʝ ʤʘʪʝʨʠʠ. 

ʈʝʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʪʠˁʘ  

ɿʘ ʧʨʦʮʝʩʦʪ ʥʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ, ˃ʝ ʩʝ ʦʙʝʟʙʝʜʘʪ ʜʚʝ ʢʦʤʦʨʠ ʟʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ, ʧʦ ʝʜʥʘ 

ʟʘ ʜʚʝʪʝ ʣʠʥʠʠ ʥʘ ʙʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ. ʉʝʢʦʿʘ ʢʦʤʦʨʘ ˃ʝ ʙʠʜʝ ʦʧʨʝʤʝʥʘ ʩʦ ʜʚʝ 

ʧʦʪʦʧʝʥʠ ʧʫʤʧʠ ʟʘ ʨʝʮʠʨʢʫʣʠʨʘˁʝ: ʝʜʥʘ ʦʧʝʨʘʪʠʚʥʘ ʠ ʝʜʥʘ ʨʝʟʝʨʚʥʘ..  

ɼʝʟʠʥʬʝʢʮʠʿʘ  

ʉʦʦʙʨʘʟʥʦ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʝʮʠʧʠʝʥʪʦʪ ʠ ʥʘʮʠʦʥʘʣʥʘʪʘ ʣʝʛʠʩʣʘʪʠʚʘ ʟʘ 

ʪʨʝʪʠʨʘʥʘ ʚʦʜʘ, ʬʠʥʘʣʥʠʦʪ ʪʨʝʪʤʘʥ ʩʦ ʜʝʟʠʥʬʝʢʮʠʿʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʦʜʣʦʞʝʥ. 

ʍʣʦʨʠʥʘʮʠʿʘʪʘ ʦʩʪʘʥʫʚʘ ʜʦʤʠʥʘʥʪʝʥ ʤʝʪʦʜ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ ʥʘ ʪʨʝʪʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ.  

ɿʘ ʜʝʟʠʥʬʝʢʮʠʿʘʪʘ ʧʦ ʧʘʪ ʥʘ ʭʣʦʨʠʥʘʮʠʿʘ, ʧʦʪʨʝʙʥʘ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʥʪʘʢʪʝʥ ʙʘʟʝʥ ʩʦ 

ʢʘʧʮʠʪʝʪ 10170m3 ʚʦ 2045 ʘ ʧʨʦʩʝʯʥʘʪʘ ʩʪʘʧʢʘ ʥʘ ʪʨʝʪʤʘʥ ʩʦ ʭʣʦʨ ʠʟʥʝʩʫʚʘ 10 mg/l. 

ɿʘ ʧʦʥʘʪʘʤʦʰʥʘʪʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʦʙʿʝʢʪʠʪʝ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʠ 

ʧʨʦʩʪʦʨ ʥʘ ʣʦʢʘʮʠʿʘʪʘ. ʆʩʚʝʥ ʪʦʘ, ʤʦʞʥʦʩʪʘ ʟʘ ʦʚʘʘ ʦʧʮʠʿʘ ʝ ʟʝʤʝʥʘ ʧʨʝʜʚʠʜ ʟʘ 

ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʭʠʜʨʘʫʣʠʯʢʠʦʪ ʧʨʦʬʠʣ ʥʘ ʇʉʆɺ. 

ʀʩʧʫʰʪʘˁʝ ʥʘ ʪʨʝʪʠʨʘʥʠʦʪ ʝʬʣʫʝʥʪ ʚʦ ʈʝʢʘ ɺʘʨʜʘʨ 

ʊʨʝʪʠʨʘʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʩʝ ʠʩʧʫʰʪʘ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. ʄʝʨʢʠ ʥʘ ʧʨʝʪʧʘʟʣʠʚʦʩʪ ˃ʝ 

ʙʠʜʘʪ ʧʨʝʟʝʤʝʥʠ ʧʨʠ ʠʩʧʫʩʪʦʪ ʚʦ ʩʣʫʯʘʿ ʥʘ ʧʦʧʣʘʚʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ 300 ʛʦʜʠʰʥʘ 

ʚʦʜʘ ʰʪʦ ʩʦʦʜʚʝʪʩʪʚʫʚʘ ʥʘ ʥʠʚʦ ʥʘ ʚʦʜʘ ʦʜ 233.30m.ʥ.ʚ. ʊʨʝʪʠʨʘʥʠʦʪ ʧʨʦʪʦʢ ʥʘ 

ʝʬʣʫʝʥʪʦʪ ˃ʝ ʩʝ ʤʝʨʠ ʨʝʜʦʚʥʦ ʩʦ  Venturi ʢʘʥʘʣ + ʫʣʪʘʩʦʥʠʯʝʥ ʩʝʥʟʦʨ  ʟʘ ʥʠʚʦ.  
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4.2 ʊʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

ɺʠʰʦʢʦʪ ʥʘ ʨʝʮʠʣʢʫʣʠʨʘʥʘ ʪʠˁʘ ʦʜʩʪʨʘʥʝʪʘ ʦʜ ʙʘʟʝʥʠʪʝ ʠ ʧʨʝʧʫʤʧʘʥʘ ʧʦʚʪʦʨʥʦ ʚʦ 

ʘʝʨʘʮʠʦʥʠʪʝ ʙʘʟʝʥʠ ʟʘ ʙʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ, ˃ʝ ʙʠʜʝ ʥʘʩʦʯʝʥʘ ʢʦʥ ʣʠʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ 

ʥʘ ʪʠˁʘ ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʦʜ: 

- ɿʛʫʩʥʫʚʘˁʝ, ʤʝʟʦʬʠʣʥʘ ʠʣʠ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ; 

- ʤʝʭʘʥʠʯʢʘ ʜʝʭʠʜʨʘʪʘʮʠʿʘ ʧʦ ʢʦʿʘ ʩʣʝʜʠ ʧʨʝʜ-ʩʫʰʝˁʝ ʥʘ ʪʠˁʘ ʧʨʝʜ ʠʩʪʘʪʘ ʜʘ ʩʝ  

ʥʘʩʦʯʠ ʢʦʥ ʧʝʯʢʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ. ʊʦʧʣʠʥʩʢʘʪʘ ʝʥʝʨʛʠʿʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ 

ʛʦʨʝˁʝʪʦ ʥʘ ʪʠˁʘ ʚʦ ʧʝʯʢʘʪʘ  ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʫʰʝˁʝ ʥʘ ʜʝʭʠʜʨʠʨʘʥʘʪʘ ʪʠˁʘ 

ʚʦ ʝʜʠʥʠʮʠʪʝ ʟʘ ʧʨʝʜ-ʩʫʰʝˁʝ . 

ʄʝʪʘʥʦʪ / ʙʠʦʛʘʩʦʪ ʧʨʦʠʟʚʝʜʝʥ ʦʜ ʜʠʛʝʩʪʦʨʠʪʝ ʥʘ ʪʠˁʘ ˃ʝ ʙʠʜʝ ʥʘʩʦʯʝʥ ʢʦʥ ʢʦʛʝʥʝ-

ʨʘʪʠʚʥʘʪʘ ʧʦʩʪʨʦʿʢʘ ʟʘ ʝʣʝʢʪʠʯʥʘ ʠ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ 

ʇʨʠʤʘʨʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ 

ʇʨʠʤʘʨʥʘʪʘ ʪʠˁʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʪʘʣʦʞʝˁʝ ʚʦ ʧʨʠʤʘʨʥʠʪʝ ʪʘʣʦʞʥʠʮʠ. ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ 

ʥʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ ʟʘ 2030 ʠ 2045 ʚʦ ʧʨʝʩʝʯʥʠ ʠ ʤʘʢʩʠʤʘʣʥʠ ʫʩʣʦʚʠ ʝ ʜʘʜʝʥʦ ʚʦ 

ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ:  

ʊʘʙʝʣʘ 14. ʇʨʠʤʘʨʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ 

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ 

ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2030 

ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2045 

ʇʨʦʩʝʢ ʄʘʢʩʠʤʫʤ ʇʨʦʩʝʢ ʄʘʢʩʠʤʫʤ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʠʤʘʨʥʘ 
ʪʠˁʘ kgʉʄ/d 22,450 26,700 23,150 27,400 

ʀʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ (ʀʄ) % 56% 53% 54% 53% 

 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʝʢʫʥʜʘʨʥʘ ʙʠʦʣʦʰʢʘ ʪʠˁʘ  

ʉʝʢʫʥʜʘʨʥʘʪʘ ʪʠˁʘ ʝ ʨʝʟʫʣʪʘʪ ʥʘ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ  ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ.  

ʊʘʙʝʣʘ 15. ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʣʦʰʢʘ ʪʠˁʘ 

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ 

ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2030 

ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2045 

ʇʨʦʩʝʢ ɽʢʩʪʨʝʤ ʇʨʦʩʝʢ ɽʢʩʪʨʝʤ 

Am kg/kg 0.565 0.529 0.569 0.526 

B ʜʝʥ-1 0.054 0.046 0.057 0.054 
ʆʪʩʪʨʘʥʝʪ ɹʇʂ5 kg/d 25,809 27,322 27,412 28,950 

ʉʪʘʨʦʩʪ ʥʘ ʪʠˁʘ  ʜʝʥ 4 4 19 19 

SBOD5 kgʉʄ/d 11,992 12,207 7,488 7,516 

k3 kg/kg 1.082 1.028 0.879 0.856 

ʄʠʥʝʨʘʣʥʠ ʤʘʪʝʨʠʠ ʥʘ ʚʣʝʟʦʪ 
ʚʦ ʙʘʟʝʥʦʪ 

kg/d 3,864 6,473 4,599 6,564 

Smin kgʉʄ/d 4,181 6,654 4,042 5,619 

k4 kg/kg 0.553 0.506 0.546 0.503 

ʀʩʧʘʨʣʠʚʠ ʩʫʧʩʪʘʥʮʠ (ʥʘ ʚʣʝʟʦʪ   kg/d 22,971 25,572 23,105 26,421 

Shard kgʉʄ/d 14,141 11,691 14,426 11,555 

k6 kg/kg 0.245 0.111 0.112 0.245 

ɸʟʦʪ ʟʘ ʥʠʪʨʠʬʠʢʘʮʠʿʘ  kg/d 131 154 4,468 4,524 

SN kgʉʄ/d 38 496 507 32 

ʊʠˁʘ ʦʜ ʙʠʦʣʦʰʢʦ 
ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʬʦʩʬʦʨ   

kg/d 0 0 1,517 1,119 

ʊʠˁʘ ʦʜ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʦʪʦ kg/d 0 0 299 1,335 
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ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ 
ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2030 

ɺʨʝʜʥʦʩʪʠ ï ʮʝʣʥʘ 
ʛʦʜʠʥʘ 2045 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʬʦʩʬʦʨ.   

SP kgʉʄ/d 0 0 1,816 2,454 

ʇʨʦʠʟʚʝʜʝʥʘ ʪʠˁʘ kg/d 27,760 33,041 25,533 30,521 
ɺʠʰʦʢ ʧʨʦʠʟʚʝʜʝʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ kgʉʄ/d 26,200 30,800 23,750 28,600 

ʀʩʧʘʨʣʠʚʠ ʩʫʧʩʪʘʥʮʠ % 85% 80% 77% 73.5% 

ʉʪʘʪʠʯʢʦ ʟʛʫʩʥʫʚʘˁʝ 

ɿʛʫʩʥʫʚʘˁʝʪʦ ʝ ʧʨʚʘʪʘ ʬʘʟʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʦʣʫʤʝʥʦʪ ʥʘ ʪʠˁʘ, ʧʨʝʢʫ ʦʪʩʪʨʘ-

ʥʫʚʘˁʝ ʥʘ ʚʦʜʘʪʘ, ʩʦ ʰʪʦ ʩʝ ʟʛʦʣʝʤʫʚʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʪʠˁʘʪʘ. ɿʘ ʧʨʠʤʘʨʥʘʪʘ 

ʪʠˁʘ, ʩʪʘʪʠʯʢʦʪʦ ʟʛʫʩʥʫʚʘˁʝ ʝ ʥʘʿʩʦʦʜʚʝʪʥʦ ʠ ʧʦʤʘʣʢʫ ʩʢʘʧʦ ʨʝʰʝʥʠʝ.  ʇʨʝʜʚʠʜʝʥʠ ʩʝ 

ʜʚʘ ʠʜʝʥʪʠʯʥʠ ʙʝʪʦʥʩʢʠ ʙʘʟʝʥʠ. ɿʛʫʩʥʫʚʘʯʦʪ ʝ ʦʙʝʟʙʝʜʝʥ ʩʦ ʨʦʪʠʨʘʯʢʦ ʤʝʭaʥʠʯʢʦ 

ʛʨʝʙʣʦ/ʩʪʨʫʛʘʯ ʥʘ ʜʥʦʪʦ, ʢʦʿ ʿʘ  ʧʨʝʥʝʩʫʚʘ ʠʩʪʘʣʦʞʝʥʘʪʘ ʪʠˁʘ ʜʦ ʮʝʥʪʨʘʣʥʘʪʘ ʿʘʤʘ ʟʘ 

ʪʠˁʘ ʠ ʛʦ ʦʣʝʩʥʫʚʘ ʦʩʣʦʙʦʜʫʚʘˁʝʪʦ  ʥʘ  ʧʦʨʥʘʪʘ ʚʦʜʘ. ɿʛʫʩʥʘʪʘʪʘ ʪʠˁʘ ʝ ʩʦ  ʢʦʥʮʝʥ-

ʪʨʘʮʠʿʘ ʦʜ ʦʢʦʣʫ 50gʉʄ/l ʠ ʩʝʰʫʪʝ ʦʩʪʘʥʫʚʘ ʚʦ ʪʝʯʥʘ ʩʦʩʪʦʿʙʘ ʠ ʤʦʞʝ ʜʘ ʩʝ ʧʫʤʧʘ. 

ɹʠʜʝʿ˃ʠ ʧʨʠʤʘʨʥʘʪʘ ʪʠˁʘ ʧʦʜʣʝʞʠ ʥʘ ʬʝʨʤʝʥʪʘʮʠʿʘ, ʩʪʘʪʠʯʢʠʪʝ ʟʛʫʩʥʫʚʘʯʠ ˃ʝ ʙʠʜʘʪ 

ʧʦʢʨʠʝʥʠ ʠ ʚʝʥʪʠʣʠʨʘʥʠ.  ʀʟʜʚʦʝʥʠʦʪ ʚʦʟʜʫʭ ˃ʝ ʩʝ ʥʘʩʦʯʠ ʢʦʥ ʩʠʩʪʝʤʦʪ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʤʠʨʠʟʙʘ.  

ɹʘʟʝʥ ʟʘ ʟʛʫʩʥaʪʘ ʪʠˁʘ 

ɿʛʫʩʥʘʪʘʪʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ ʠ ʟʛʫʩʥʘʪʘʪʘ ʙʠʦʣʦʰʢʘ ʪʠˁʘ ʩʝ ʠʟʤʝʰʘʥʠ ʠ ʩʢʣʘʜʠʨʘʥʠ ʚʦ 

ʙʘʟʝʥʦʪ ʟʘ ʩʣʘʢʜʠʨʘˁʝ ʥʘ ʪʠˁʘ. ɺʦʣʫʤʝʥʦʪ ʥʘ ʦʚʦʿ ʙʘʟʝʥ ˃ʝ ʙʠʜʝ ʜʦʚʦʣʝʥ ʜʘ ʦʩʠʛʫʨʘ 

ʧʫʬʝʨʝʥ ʚʦʣʫʤʝʥ ʥʘ ʟʛʫʩʥʘʪʘ ʪʠˁʘ ʟʘ ʭʨʘʥʝˁʝ ʩʦ ʧʦʩʪʦʿʘʥ ʧʨʦʪʦʢ ʥʘ ʜʠʛʝʩʪʠʿʘʪʘ 

ʥʠʟʚʦʜʥʦ.  

ɼʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘ  

ʎʝʣʪʘ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʪʠˁʘ ʧʨʝʢʫ ʜʠʛʝʩʪʠʿʘʪʘ ʝ ʜʘ ʩʝ ʥʘʤʘʣʠ ʧʦʪʝʥʮʠʿʘʣʦʪ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝ, ʧʨʝʢʫ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ:  

¶ ʂʦʣʠʯʠʥʘ ʥʘ ʪʠˁʘ; 

¶ ʄʠʢʨʦʙʠʦʣʦʰʢʦ ʟʘʛʘʜʫʚʘˁʝ ʧʦʨʘʜʠ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʤʠʢʨʦ-ʦʨʛʘʥʠʟʤʠ; 

¶ ʅʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ ʫʩʣʦʚʝʥʘ  ʦʜ ʣʦʰʘʪʘ  ʬʝʨʤʝʥʪʘʮʠʿʘ ʥʘ ʙʠʦʨʘʟʛʨʘʜʣʠʚʠʦʪ 

ʜʝʣ ʥʘ ʪʠˁʘʪʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʙʠʦʛʘʩ ʦʜ ʜʠʛʝʩʪʠʿʘʪʘ ʝ ʦʚʦʟʤʦʞʝʥʦ ʧʨʝʢʫ ʢʦʥʚʝʨʟʠʿʘ ʥʘ 

ʦʨʛʘʥʩʢʠʪʝ  ʤʘʪʝʨʠʠ ʚʦ ʤʝʪʘʥ ʛʘʩ. ʀʟʚʦʨʠʪʝ ʥʘ ʠʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ ʩʝ: ʧʨʠʤʘʨʥʘʪʘ ʠ 

ʙʠʦʣʦʰʢʘ ʪʠˁʘ. 

ɺʣʝʟʥʦ ʭʨʘʥʝˁʝ ʥʘ ʪʠˁʘ  

ʂʣʫʯʥʦʪʦ ʧʨʘʰʘˁʝ ʟʘ ʜʠʛʝʩʪʠʿʘʪʘ ʝ ʦʜʨʞʫʚʘˁʝ ʥʘ ʧʦʩʪʦʿʘʥ ʧʨʦʪʦʢ ʥʘ ʪʠˁʘ ʚʦ ʪʝʢʦʪ ʥʘ 

ʮʝʣʠʦʪ ʧʨʦʮʝʩ. ʃʠʥʠʿʘʪʘ ʥʘ ʪʠˁʘ ʚʣʝʛʫʚʘ ʚʦ ʙʘʟʝʥʦʪ ʣʦʮʠʨʘʥ ʙʣʠʩʢʫ ʜʦ ʜʠʛʝʩʪʦʨʦʪ. 

ʇʨʦʪʦʢʦʪ ʥʘ ʪʠˁʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʝ ʩʣʝʜʠ. 

ɼʠʛʝʩʪʦʨ ʥʘ ʪʠˁʘ 

ɸʥʘʝʨʦʙʥʘʪʘ ʜʠʛʝʩʪʠʿʘ ʩʝ ʧʨʦʮʝʩʠʨʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʜʚʘ ʙʘʟʝʥʘ.  

ʅʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʠʩʧʘʨʣʠʚʠʪʝ ʤʘʪʝʨʠʠ  ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ ʝ ʚʦ ʨʘʥʛ 

ʦʜ  55%. 

ɼʠʛʝʩʪʦʨʠʪʝ ʩʝ ʜʠʤʝʥʟʠʦʥʠʨʘʥʠ ʥʘ ʙʘʟʘ 20 ʜʥʝʚʥʦ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʪʠˁʘ ʧʦʜ ʧʨʦʩʝʯʥʠ 

ʫʩʣʦʚʠ (5 ʜʝʥʘ ʩʫʚʦ ʚʨʝʤʝ + 2 ʚʨʥʝʞʣʠʚʠ ʜʝʥʘ ʥʝʜʝʣʥʦ).  
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ɵʝ ʩʝ ʦʙʝʟʙʝʜʠ ʠʥʝʢʪʠʨʘˁʝ ʥʘ ʠʥʭʠʙʠʪʦʨʠ ʟʘ ʩʪʚʘʨʘˁʝ ʥʘ ʧʝʥʘ  ʠ ʬʝʨʦʭʣʦʨʠʜʠ ʩʦ ʢʦʠ 

ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʠ ʦʩʣʦʙʦʜʫʚʘˁʝʪʦ ʥʘ H2S.  

ʈʘʙʦʪʘʪʘ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʜʠʛʝʩʪʠʿʘ ʟʘʚʠʩʠ ʦʜ: 

Â ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʠʩʧʘʨʫʚʘˁʝʪʦ ʥʘ ʮʚʨʩʪʠʪʝ ʤʘʪʝʨʠʠ, 

Â ɺʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ, 

Â ʂʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘ (ʧʨʠʨʦʜʘ ʥʘ ʠʩʧʘʨʣʠʚʠʪʝ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ, ʧʨʠʩʫʩʪʚʦ ʥʘ 

ʠʥʭʠʙʠʪʦʨʩʠʪʝ ʩʦʝʜʠʥʝʥʠʿʘ, ʠ ʜʨ). 

ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʜʠʛʝʩʪʠʿʘ ʩʝ ʩʣʝʜʥʠ: 

ʊʘʙʝʣʘ 16. ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ ʥʘ ʜʠʛʝʩʪʦʨʦʪ  

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

ɺʣʝʟʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʠˁʘ    

ʅʦʤʠʥʘʣʝʥ ʧʨʦʪʦʢ ʥʘ ʪʠˁʘ ʥʘ ʚʣʝʟʦʪ   kgʉʄ/d 46,220 

ʉʦʜʨʞʠʥʘ ʥʘ ʠʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ ʚʦ ʪʠˁʘʪʘ ʥʘ ʚʣʝʟʦʪ % ʉʄ 71.6 

ɺʣʝʟʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʪʠˁʘ  g/l 50 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʠʛʝʩʪʦʨʦʪ    

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʜʠʛʝʩʪʦʨʦʪ °C 36 

ɹʨʦʿ   2 

ɺʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ  ʜʝʥʦʚʠ 20 

ɺʦʣʫʤʝʥ ʥʘ ʩʝʢʦʿ ʜʠʛʝʩʪʦʨ m³ 9,100 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʠʩʧʘʨʣʠʚʠʪʝ ʤʘʪʝʨʠʠ % 55 

ɺʢʫʧʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʛʘʩ  Nm³/ʝʮʠʥʠʮʘ 15,400 

ʊʦʧʣʠʥʩʢʠ ʧʦʪʨʝʙʠ kW 1,270 

ɺʣʝʟʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʠˁʘ   

ʂʦʣʠʯʠʥʘ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ kgʉʄ/d/ʝʜʠʥʠʮʘ 28,800 

ʂʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘʪʘ ʪʠˁʘ gʉʄ/l 31.8 

ʀʟʣʝʟ ʥʘ ʠʩʧʘʨʣʠʚʠ ʬʨʘʢʮʠʠ  %ʩʫʚʘ ʤʘʪʝʨʠʿʘ 52% 

 

ɿʘʛʨʝʚʘˁʝ ʥʘ ʜʠʛʝʩʪʦʨʠ 

ʄʝʟʦʬʠʣʥʘʪʘ ʘʥʘʝʨʦʙʥʘ ʙʠʦʣʦʰʢʘ ʨʝʘʢʮʠʿʘ ʩʝ ʩʤʝʪʘ ʟʘ ʦʧʪʠʤʘʣʥʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʜ  33ÁC - 37ÁC. ɿʘ ʦʜʨʞʫʚʘˁʝ ʥʘ ʩʪʘʙʠʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʜʠʛʝʩʪʦʨʠʪʝ, ʙʝʟ ʦʛʣʝʜ ʥʘ 

ʥʘʜʚʦʨʝʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʚʠʜʝʥʘ ʝ ʠʟʦʣʘʮʠʿʘ ʥʘ ʜʠʛʝʩʪʦʨʦʪ ʠ ʥʝʛʦʚʦ ʟʘʛʨʝ-

ʚʘˁʝ.  

ɽʜʠʥʠʮʘʪʘ ʟʘ ʢʦʛʝʥʝʨʘʮʠʿʘ, ʟʘʝʜʥʦ ʩʦ ʨʝʟʝʨʚʥʠʦʪ ʢʦʪʝʣ ʿʘ ʩʥʘʙʜʫʚʘ ʤʨʝʞʘʪʘ ʩʦ ʪʦʧʣʘ 

ʚʦʜʘ. ɻʝʥʝʨʘʣʥʦ, ʪʠˁʘʪʘ ʢʦʿʘ ʧʦʜʣʝʞʠ ʥʘ ʜʠʛʝʩʪʠʿʘ ʩʝ ʟʘʪʦʧʣʫʚʘ ʦʜ ʢʘʣʦʨʠʠʪʝ ʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʦʪ ʙʠʦʛʘʩ.   

ɽʢʩʪʨʘʢʮʠʿʘ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ 

ʉʝʢʦʿ ʜʠʛʝʩʪʦʨ ʝ ʚʦ ʚʨʩʢʘ ʩʦ ʠʟʣʝʟʥʘʪʘ ʢʦʤʦʨʘ ʢʦʿʘ ʚʢʣʫʯʫʚʘ ʪʝʣʝʩʢʦʧʩʢʠ ʚʝʥʪʠʣ ʧʦ-

ʚʨʟʘʥ ʩʦ ʧʦʪʦʧʝʥʘ ʮʝʚʢʘ ʣʦʮʠʨʘʥʘ ʥʘ ʜʥʦʪʦ ʥʘ ʜʠʛʝʩʪʦʨʦʪ. ʉʝʢʦʿ  ʜʠʛʝʩʪʦʨ ʨʘʙʦʪʠ ʩʦ 

ʢʦʥʩʪʘʥʪʥʦ ʥʠʚʦ, ʦʜʥʦʩʥʦ ʧʨʦʪʦʢʦʪ ʥʘ ʚʣʝʟʥʘʪʘ ʩʚʝʞʘ ʪʠˁʘ ʝ ʝʜʥʘʢʦʚ ʥʘ ʜʠʛʝʩ-

ʪʠʨʘʥʠʦʪ ʚʦʣʫʤʝʥ ʥʘ ʪʠˁʘ ʥʘ ʠʟʣʝʟʦʪ. ɼʠʛʝʩʪʠʨʘʥʘʪʘ ʪʠˁʘ ʦʜʠ ʚʦ ʙʘʟʝʥ ʟʘ ʩʢʣʘʜʠ-

ʨʘˁʝ.  
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ɹʘʟʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘʪʘ ʪʠˁʘ 

ɹʘʟʝʥʦʪ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʪʠˁʘ ʿʘ ʧʨʠʤʘ ʜʠʛʝʩʪʠʨʘʥʘʪʘ ʪʠˁʘ ʦʜ ʤʝʟʦʬʠʣʥʠʪʝ 

ʜʠʛʝʩʪʦʨʠ. ʄʝʰʦʚʠʪʘʪʘ ʩʦʜʨʞʠʥʘ  ʥʘ ʙʘʟʝʥʦʪ ʜʦʟʚʦʣʫʚʘ ʭʦʤʦʛʝʥʠʟʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ. 

ʆʜ ʦʚʦʿ ʙʘʟʝʥ, ʪʠˁʘʪʘ ʩʝ ʧʫʤʧʘ ʜʦ ʮʝʥʪʨʠʬʫʛʠʪʝ ʟʘ ʪʠˁʘ ʧʨʝʢʫ ʢʦʠ ʩʝ ʚʨʰʠ ʦʙʝʟ-

ʚʦʜʥʫʚʘˁʝʪʦ. ʆʚʦʿ ʙʘʟʝʥ ʩʝ ʚʝʥʪʠʣʠʨʘ, ʘ ʠʟʜʚʦʝʥʠʦʪ ʚʦʟʜʫʭ ʩʝ ʥʘʩʦʯʫʚʘ ʢʦʥ ʝʜʠʥʠ-

ʮʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʤʠʨʠʟʙʘ .  

ʇʦʨʘʜʠ ʧʨʠʩʫʩʪʚʦ ʥʘ ʤʝʪʘʥ ʚʦ ʙʘʟʝʥʦʪ, ʩʝ ʧʨʠʤʝʥʫʚʘʘʪ ʧʦʩʝʙʥʠ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ 

ʧʦʞʘʨ ʠ ʝʢʩʧʣʦʟʠʠ.  

ʆʙʝʟʚʦʜʥʫʚʘˁʝ ʥʘ ʪʠˁʘ 

ʆʙʝʟʚʦʜʥʫʚʘˁʝʪʦ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ ʦʚʦʟʤʦʞʫʚʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ 

ʥʘ ʮʚʨʩʪʠʪʝ ʯʝʩʪʠʯʢʠ ʧʨʝʢʫ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʦʜʘʪʘ ʦʜ ʪʠˁʘʪʘ. ʆʚʘ ʝ ʥʝʦʧʭʦʜʝʥ 

ʯʝʢʦʨ ʢʦʿ ʪʨʝʙʘ ʩʝ ʠʩʧʦʣʥʠ ʧʨʝʜ ʬʘʟʘʪʘ ʥʘ ʧʨʝʜ-ʩʫʰʝˁʝ ʠ ʩʦʛʦʨʫʚʘˁʝ.  

ɼʝʭʠʜʨʘʪʘʮʠʿʘʪʘ ʩʝ ʧʨʘʚʠ ʩʦ ʤʝʭaʥʠʯʢʠ ʫʨʝʜʠ - ʮʝʥʪʨʠʬʫʛʠ (2 ʨʘʙʦʪʥʠ + 1 ʨʝʟʨʚʘ). 

ʆʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ ˃ʝ ʧʦʩʪʠʛʥʝ ʩʫʚʦʩʪ ʦʜ ʦʢʦʣʫ 27% ʠ ˃ʝ ʙʠʜʝ ʩʢʣʘʜʠʨʘʥʘ ʚʦ ʜʚʘ 

ʧʘʨʘʣʝʣʥʠ  ʙʘʟʝʥʘ ʥʘ ʧʨʝʜ-ʩʫʰʘʨʠʪʝ. ʀʩʮʝʜʝʥʘʪʘ ʚʦʜʘ ˃ʝ ʙʠʜʝ ʩʦʙʨʘʥʘ ʚʦ ʿʘʤʘ ʠ 

ʠʩʪʘʪʘ ˃ʝ ʩʝ ʚʨʘʪʠ ʚʦ ʚʣʝʟʥʠʦʪ ʜʝʣ ʥʘ ʩʪʘʥʠʮʘʪʘ.  

ʄʘʰʠʥʠʪʝ ˃ʝ ʙʠʜʘʪ ʧʦʩʪʘʚʝʥʠ ʚʦ ʩʧʝʮʠʬʠʯʥʘ ʟʚʫʯʥʦ ʠʟʦʣʠʨʘʥʘ ʟʛʨʘʜʘ. ʀʩʪʦ ʪʘʢʘ, ʩʝ-

ʢʦʿʘ ʤʘʰʠʥʘ ˃ʝ ʙʠʜʝ ʦʧʨʝʤʝʥʘ ʩʦ ʟʘʰʪʠʪʠʪʝʥ ʠ ʟʚʫʯʥʦ ʠʟʦʣʠʨʘʥ ʢʘʧʘʢ.    .  

ɿʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʥʝʧʨʠʿʘʪʥʘʪʘ ʤʠʨʠʟʙʘ, ʮʝʥʪʨʠʬʛʫʛʠʪʝ ˃ʝ ʙʠʜʘʪ ʦʧʨʝʤʝʥʠ ʩʦ ʢʘʧʘʢ ʠ 

ʟʘʛʘʜʝʥʠʦʪ ʚʦʟʜʫʭʦʪ ˃ʝ ʙʠʜʝ  ʠʟʜʚʦʝʥ ʦʜ ʢʘʧʘʢʦʪ ʠ ʥʘʩʦʯʝʥ ʢʦʥ ʩʠʩʪʝʤʦʪ ʟʘ ʪʨʝʪʤʘʥ 

ʥʘ ʤʠʨʠʟʙʘ. 

ʇʨʝʜ ïʩʫʰʝˁʝ  

ɿʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʘʚʪʦ-ʪʝʨʤʠʯʢʦ ʩʦʛʦʨʫʚʘˁʝ, ʥʝʦʧʭʦʜʥʦ ʝ ʧʨʝʪʭʦʜʥʦ 

ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʚʠ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ, ʰʪʦ ʟʥʘʯʠ ʙʝʟ   

ʠʥʢʦʨʧʦʨʠʨʘˁʝ ʥʘ  ʧʨʠʤʘʨʥʦ ʛʦʨʠʚʦ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʩʦʛʦʨʫʚʘˁʝ. 

ʂʨʫʛʦʪ ʥʘ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʝʜʥʘ ʣʠʥʠʿʘ ʟʘ ʩʫʰʝˁʝ. 

ʇʨʝʜ-ʩʫʰʘʨʠʪʝ ʩʝ ʟʘʛʨʝʚʘʘʪ ʩʦ ʧʘʨʝʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʥʘ ʠʥʩʠ-

ʥʝʨʘʪʦʨʦʪ ʠ ʦʜ ʥʠʚ ʜʝʣʫʤʥʦ ʠʩʫʰʝʥʘʪʘ ʪʠˁʘ ʜʠʨʝʢʪʥʦ ʩʝ ʥʘʩʦʯʫʚʘ ʢʦʥ 

ʚʠʩʦʢʦʧʨʠʪʠʩʥʘʪʘ ʧʫʤʧʘ ʥʘ ʥʝʛʦʚʠʦʪ ʚʣʝʟ.  

ʆʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ ʩʝ ʩʫʰʠ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʩʫʚʠ ʤʘʪʝʨʠʠ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ 

ʘʚʪʦ-ʪʝʨʤʘʣʥʘ ʠʥʩʠʥʝʨʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ ʚʦ ʧʝʯʢʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʮʚʨʩʪʠ ʛʦʨʠʚʘ. 

ʉʠʩʪʝʤʦʪ ʟʘ ʩʫʰʝˁʝ ʿʘ ʚʢʣʫʯʫʚʘ ʩʝʪʘ ʧʦʪʨʝʙʥʘ ʤʝʭaʥʠʯʢʘ ʦʧʨʝʤʘ ʟʘ ʢʦʥʜʝʥʟʘʮʠʿʘ ʥʘ 

ʧʘʨʝʘʪʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʩʫʰʝˁʝ ʠ ʟʘ ʧʨʝʥʦʩ ʥʘ ʜʝʣʫʤʥʦ ʠʩʫʰʝʥʘʪʘ ʪʠˁʘ 

ʜʦ ʚʣʝʟʦʪ ʚʦ ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʥʦ -  ʠʪʥʦ  ʪʨʘʥʩʧʦʨʪʠʨʘˁʝ ʩʦ ʢʘʤʠʦʥʠ. 

ʉʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘ   

ʉʦ ʮʝʣ ʜʘ ʩʝ ʦʜʨʞʠ ʩʦʦʜʚʝʪʥʘ ʦʧʝʨʘʪʠʚʥʘ ʢʦʥʪʨʦʣʘ ʥʘʜ ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʟʘ ʪʠˁʘʪʘ, ʘ 

ʩʦ ʪʦʘ ʜʘ ʩʝ ʤʠʥʠʤʠʟʠʨʘʘʪ ʠ  ʢʦʥʪʨʦʣʠʨʘʪ  ʝʤʠʩʠʠʪʝ ʠ ʦʩʪʘʪʦʮʠʪʝ, ʅɼʊ ʝ 

ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʪʠˁʘʪʘ ʜʘ ʙʠʜʝ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʪʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ ʬʣʫʠʜʠʟʠʨʘʥʘ 

ʧʦʩʪʝʣʢʘ, ʠʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʠʩʪʘʪʘ ʦʙʝʟʙʝʜʫʚʘ ʧʦʚʠʩʦʢʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʩʦ-

ʛʦʨʫʚʘˁʝ ʠ ʩʦʩʪʘʚ ʥʘ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʩʦʦʙʨʘʟʥʦ ʙʘʨʘˁʘʪʘ. 
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ɻʝʥʝʨʘʣʥʠʦʪ ʢʦʥʮʝʧʪ ʥʘ ʩʪʘʥʠʮʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘ ʩʝ ʙʘʟʠʨʘ ʥʘ ʢʦʥʪʠʥʫʠʨʘʥ 

ʧʨʦʮʝʩ ʥʘ ʩʦʛʦʨʫʚʘˁʝ, ʙʝʟ ʜʦʜʘʚʘˁʝ ʥʘ ʧʨʠʤʘʨʥʘ ʝʥʝʨʛʠʿʘ, (ʧʨ. ʛʘʩ ʠʣʠ ʤʘʩʣʦ), ʚʦ 

ʢʦʤʙʠʥʘʮʠʿʘ ʩʦ ʧʦʚʨʘʪ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ. 

ʀʥʩʠʥʝʨʘʪʦʨ ʩʦ ʬʣʫʠʜʠʟʠʨʘʥʘ ʧʦʩʪʝʣʢʘ  

ʀʥʩʠʥʝʘʨʮʠʿʘ, ʦʜʥʦʩʥʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘ ʩʝ ʚʨʰʠ ʚʦ ʫʨʝʜʠ ʩʦ ʬʣʫʠʜʠʟʠʨʘʥʘ 

ʧʦʩʪʝʣʢʘ. 

 
ʉʣʠʢʘ 19. ʀʥʩʠʥʝʨʘʪʦʨ ʩʦ ʩʦʛʦʨʫʚʘˁʝ ʚʦ ʬʣʫʜʠʟʠʨʘʥʠʦʪ ʩʣʦʿ 

ʇʦʩʪʨʦʿʢʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʝ ʥʘʧʨʘʚʝʥʘ ʦʜ ʝʜʥʘ ʣʠʥʠʿʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ 

ʦʜ ʩʣʝʜʥʠʪʝ ʛʣʘʚʥʠ ʩʝʢʮʠʠ:  

Â ʂʦʤʦʨʘ ʢʦʿʘ ʩʥʘʙʜʫʚʘ ʚʦʟʜʫʭ ʟʘ ʩʦʛʦʨʫʚʘˁʝ  ʜʦ ʣʦʞʠʰʪʝʪʦ;   

Â ʌʣʫʠʜʠʟʠʨʘʥʘ ʧʦʩʪʝʣʢʘ; 

Â ɿʦʥʘ ʥʘ ʩʦʛʦʨʫʚʘˁʝ; 

Â ɻʣʘʚʘ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʩʦ ʚʨʩʢʘ ʟʘ ʧʦʚʨʘʪ.  

ɺʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ  ʯʝʩʪʠʯʢʠʪʝ ʚʦ ʢʦʤʦʨʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʝ 2s, ʘ ʪʝʤʧʝʨʘʪʫ-

ʨʘʪʘ ʥʘ ʩʦʛʦʨʫʚʘˁʝ ʝ  850 ï 870 °C . 

ʀʟʚʝʜʙʘʪʘ ʥʘ ʠʥʩʠʥʝʨʘʪʦʪʦʨʦʪ ʦʙʝʟʙʝʜʫʚʘ ʧʨʦʮʝʩ ʥʘ ʩʦʛʦʨʫʚʘˁʝ ʢʦʿ ʛʦ ʤʠʥʠʤʠʟʠʨʘ 

ʛʝʥʝʨʠʨʘˁʝʪʦ ʥʘ NOx  ʚʦ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʙʝʟ ʜʦʜʘʚʘˁʝ ʘʤʦʥʠʿʘʯʝʥ ʨʘʩʪʚʦʨ.  

ɻʣʘʚʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʜʘʜʝʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ:   

ʊʘʙʝʣʘ 17. ʇʨʦʝʢʪʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʠʥʩʠʥʝʨʘʪʦʨʦʪ  

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

ɺʣʝʟʝʥ ʥʦʤʠʥʘʣʝʥ ʧʨʦʪʦʢ ʥʘ ʪʠˁʘ  kg ʉʄ / d 26,700 

ɺʣʝʟʥʘ ʩʦʜʨʞʠʥʘ ʥʘ ʠʩʧʘʨʣʠʚʠ ʤʘʪʝʨʠʠ ʚʦ ʪʠˁʘʪʘ   % ʉʄ 55 

ɺʣʝʟʥʘ ʩʦʜʨʞʠʥʘ ʥʘ ʩʫʚʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʚʦ ʪʠˁʘʪʘ  % 37 

ʆʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʦʪ   h/d 20 

ʆʧʝʨʘʪʠʚʥʦ ʚʨʝʤʝ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʦʪ   d/ʥʝʜʝʣʥʦ 6 

ɼʠʿʘʤʝʪʘʨ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʦʪ  m 4.3 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʩʦʛʦʨʫʚʘˁʝ °C 850 - 870 °C 
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ʉʠʩʪʝʤ ʟʘ ʧʦʚʨʘʪ ʥʘ ʪʦʧʣʠʥʘ  

ʉʪʘʥʠʮʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ ʛʦ ʚʢʣʫʯʫʚʘ ʠ ʩʠʩʪʝʤʦʪ ʟʘ ʧʦʚʨʘʪ ʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ 

ʦʜ ʠʟʜʫʚʥʠʦʪ ʛʘʩ, ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʧʘʨʝʘ ʟʘ ʟʘʪʦʧʣʫʚʘˁʝ ʥʘ ʩʠʩʪʝʤʦʪ 

ʟʘ ʩʫʰʝˁʝ. 

 
ʉʣʠʢʘ 20. ʊʦʧʣʠʥʩʢʠ ʙʠʣʘʥʩ ʦʜ ʇʉʆɺ ʉʢʦʧʿʝ ʟʘ ʬʘʟʘʪʘ ʧʨʝʜ-ʩʫʰʝˁʝ ʠ ʩʦʛʦʨʫʚʘˁʝ 

ʊʨʝʪʤʘʥ ʥʘ ʠʟʜʫʚʝʥ ʛʘʩ  

ʀʟʜʫʚʥʠʦʪ ʛʘʩ ʦʜ ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʧʦʤʠʥʫʚʘ ʥʠʟ ʩʠʩʪʝʤ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʩʦ 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʧʝʧʝʣʪʘ ʠ ʟʘʛʘʜʫʚʘʯʠʪʝ ʧʨʝʜ ʥʠʚʥʦʪʦ ʠʩʧʫʰʪʘˁʝ.  

ɻʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʝʤʠʩʠʠ  ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʟʘ ʚʨʝʤʝ ʥʘ 24 ʯʘʩʦʚʥʦʪʦ 

ʨʘʙʦʪʝˁʝ.  

ʊʘʙʝʣʘ 18. ɼʥʝʚʥʠ ʧʨʦʩʝʯʥʠ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʟʘʛʘʜʫʚʘʯʠʪʝ  

ʇʘʨʘʤʝʪʘʨ ɽʜʠʥʠʮʠ 
ɼʥʝʚʝʥ 
ʧʨʦʩʝʢ 

30ʤʠʥ 
ʧʨʦʩʝʢ 
(100%) 

30 ʤʠʥ 
ʧʨʦʩʝʢ 
(97%) 

ɺʢʫʧʥʘ ʧʨʘʰʠʥʘ  mg/Nm3* 10 30 10 

ɻʘʩʦʚʠʪʠ ʠ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ 
(TOC) 

mg/Nm3* 10 20 10 

ʍʣʦʨʦʚʦʜʦʨʦʜ (HCl) mg/Nm3* 10 60 10 

ɺʦʜʦʨʦʜʝʥ ʬʣʫʦʨʠʜ (HF) mg/Nm3* 1 4 2 

ʉʫʣʬʫʨ ʜʠʦʢʩʠʜ   (SO2) mg/Nm3* 50 200 50 

ɸʟʦʪ ʤʦʥʦʣʩʠʜ  (NO) ʠ ʘʟʦʪ ʜʠʦʢʩʠʜ e (NO2), 
ʠʟʨʘʟʝʥ ʢʘʢʦ  NO2 

mg/Nm3* 200 400 200 

ɱʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ  mg/Nm3* 50 100 
150 (10-ʤʠʥ 
ʧʨʦʩʝʢ) 

ɼʠʦʢʩʠʥʠ ʠ ʬʫʨʘʥʠ (ʚʨʝʤʝ ʥʘ ʫʟʦʨʢʫʚʘˁʝ 6-
8 h) 

ng/Nm3* 0.1   

ɾʠʚʘ (Hg) mg/Nm3* 0.05(**)   

ɺʢʫʧʝʥ ʢʘʜʤʠʫʤ (Cd) ʠ ʪʘʣʠʫʤ (Tl) mg/Nm3* 0.05(**)   

ɺʢʫʧʥʦ ʪʝʰʢʠ ʤʝʪʘʣʠ ʚʢʣʫʯʠʪʝʣʥʦ ʘʥʪʠʤʦʥ 
(Sb), ɸʨʩʝʥ(As), ʆʣʦʚʦ (Pb), ʍʨʦʤ (Cr), 
ʂʦʙʘʣʪ(Co), ɹʘʢʘʨr (Cu), ʄʘʥʛʘʥ (Mn), ʅʠʢʝʣ 
(Ni), ɺʘʥʘʜʠʫʤ (V)) 

mg/Nm3* 0.5(**)   

*ʩʫʚʦ, ʥʘ 11% 02 

**ʧʨʦʩʝʯʥʠ ʚʨʝʜʥʦʩʪʠ  ʟʘ ʧʝʨʠʦʜ ʥʘ ʫʟʦʨʢʫʚʘˁʝ ʦʜ 30 ʤʠʥ ʠ ʤʘʢʩʠʤʫʤ 8 ʯʘʩʘ 
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ʀʟʜʫʚʥʠʦʪ ʛʘʩ ʧʨʝʜ ʠʩʧʫʰʪʘˁʝ  ʤʦʨʘ ʜʘ ʙʠʜʝ  ʢʦʤʧʣʝʪʥʦ ʦʙʝʟʧʨʘʰʝʥ ʠ ʠʩʯʠʩʪʝʥ ʦʜ 

ʰʪʝʪʥʠ ʢʦʤʧʦʥʝʥʪʠ. ʎʝʣʠʦʪ ʩʠʩʪʝʤ ʥʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʝ ʦʜ ʩʫʚ ʪʠʧ. ʊʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ 

ʠʟʜʫʚʥʠʦʪ  ʛʘʩ ʥʘ ʠʟʣʝʟ ʠʟʥʝʩʫʚʘ ʧʨʠʙʣʠʞʥʦ  ʦʢʦʣʫ 200 °C.  

ɼʝʣ ʦʜ ʣʝʙʜʝʯʢʘʪʘ ʧʝʧʝʣ ʩʝ ʪʘʣʦʞʠ ʚʦ ʢʦʪʝʣʦʪ. ʌʠʥʘʣʥʦʪʦ ʦʙʝʟʧʨʘʰʫʚʘˁʝ ʝ ʝʬʝʢʪʫ-

ʠʨʘʥʦ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʝʢʦʥʦʤʠʯʝʥ ʝʣʝʢʪʨʦʩʪʘʪʩʢʠ ʫʨʝʜ, ʢʦʿʰʪʦ ʝ ʩʦ ʢʦʥʫʩʥʦ  ʜʥʦ ʟʘ 

ʩʦʙʠʨʘˁʝ ʥʘ ʧʨʘʰʠʥʘ  ʠ ʩʦ ʨʦʪʘʮʠʦʥʝʥ ʚʝʥʪʠʣ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʩʦʙʨʘʥʘʪʘ ʧʝʧʝʣ. 

ʇʝʧʝʣʪʘ ˃ʝ ʩʝ  ʠʩʧʫʰʪʠ ʚʦ  ʩʠʣʦʩ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʦʜ ʢʘʜʝ  ʝ ʤʦʞʥʦ ʜʠʨʝʢʪʥʦ  ʪʦʚʘʨʝˁʝ 

ʥʘ ʢʘʤʠʦʥʠ. ʉʠʣʦʩʦʪ ʝ ʦʧʨʝʤʝʥ ʩʦ ʩʠʩʪʝʤ ʟʘ ʨʘʩʪʝʨʝʪʫʚʘˁʝ ʦʜ ʧʝʧʝʣ ʠ ʦʧʨʝʤʘ ʟʘ ʚʝʥ-

ʪʠʣʘʮʠʿʘ.  ʇʝʧʝʣʪʘ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʘʪʠʰʪʘ, ʙʝʪʦʥʩʢʠ ʨʘʙʦʪʠ ʠ 

ʜʨ.  

ʇʦ ʦʙʝʟʧʨʘʰʫʚʘˁʝʪʦ, ʠʟʜʫʚʥʠʦʪ ʛʘʩ  ʩʝ ʪʨʝʪʠʨʘ ʦʜ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʠ ʪʝʰʢʠ 

ʤʝʪʘʣʠ ʧʨʝʢʫ ʩʧʝʮʠʿʘʣʝʥ ʩʫʚ ʩʠʩʪʝʤ ʟʘ ʭʝʤʠʩʢʦ ʯʠʩʪʝˁʝ.   

ɺʥʘʪʨʝ ʚʦ ʨʝʘʢʪʦʨʦʪ, ʚʦ ʠʟʜʫʚʥʠʦʪ ʛʘʩ ʩʝ ʠʥʿʝʢʪʠʨʘʘʪ ʩʦʜʘ ʙʠʢʘʨʙʦʥʘ ʠ ʘʢʪʠʚʝʥ ʿʘʛʣʝʥ, 

ʟʘ ʚʨʟʫʚʘˁʝ ʥʘ ʰʪʝʪʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ. 

ʉʦʜʘ ʙʠʢʘʨʙʦʥʘʪʘ ʠʥʝʢʪʠʨʘʥʘ ʚʦ ʨʝʘʢʪʦʨʦʪ ʛʠ ʦʪʩʪʨʘʥʫʚʘ ʦʩʪʘʥʘʪʠʪʝ ʢʠʩʝʣʠ ʠ 

ʩʫʣʬʫʨʥʠ ʟʘʛʘʜʫʚʘʯʠ, ʘ ʘʢʪʠʚʥʠʦʪ ʿʘʛʣʝʥ ʿʘ ʦʪʩʪʨʘʥʫʚʘ ʞʠʚʘʪʘ, ʜʠʦʢʩʠʥʠʪʝ ʠ ʬʫʨʘ-

ʥʠʪʝ. 

ɺʨʝ˃ʘʩʪʠʦʪ ʩʠʩʪʝʤ ʥʘ ʬʠʣʪʨʘʮʠʿʘ ʛʠ ʦʙʝʟʙʝʜʫʚʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ ʧʨʘʰʠʥʘ, 

ʜʠʦʢʩʠʥʠ ʠ ʢʠʩʝʣʠ ʛʘʩʦʚʠ. ʆʜ ʪʘʘ ʧʨʠʯʠʥʘ, ʚʨʝ˃ʘʩʪʠʪʝ ʬʠʣʪʨʠ ʩʝ ʥʘʿʯʝʩʪʦ 

ʠʥʩʪʘʣʠʨʘʥʠ ʢʘʢʦ ʬʠʥʘʣʝʥ ʧʨʦʮʝʩʝʥ ʯʝʢʦʨ.  

ʆʩʪʘʪʦʮʠʪʝ ʩʝ ʩʦʙʠʨʘʘʪ ʥʘ ʜʥʦʪʦ ʥʘ ʚʨʝ˃ʘʪʘ ʘ ʧʦʪʦʘ ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʩʦʦʜʚʝʪʥʘ 

ʘʤʙʘʣʘʞʘ, ʦʜʥʦʩʥʦ ʢʦʥʪʝʿʥʝʨ.  

ɺʦʟʚʦʜʥʦ ʦʜ ʨʝʘʢʪʦʨʦʪ ʦʙʝʟʙʝʜʝʥʦ ʝ ʠʥʝʢʪʠʨʘˁʝ ʥʘ ʣʘʜʝʥ ʚʦʟʜʫʭ ʩʦ ʮʝʣ ʜʘ ʩʝ 

ʥʘʤʘʣʠ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʛʘʩʦʪ ʜʦ 200°C ʚʦ ʩʣʫʯʘʿ ʥʘ ʙʠʣʦ ʢʘʢʚʘ ʜʠʩʬʫʥʢʮʠʿʘ ʥʘ 

ʢʦʥʩʪʘʥʪʥʠʪʝ ʦʧʪʠʤʘʣʥʠ ʨʝʘʢʪʠʚʥʠ ʫʩʣʦʚʠ, ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʘʢʪʚʠʝʥ ʿʘʛʣʝʨʦʜ ʟʘ 

ʟʘʰʪʠʪʘ ʥʘ ʚʨʝ˃ʝʩʪʠʪʝ ʬʠʣʪʨʠ. 

ɿʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ  NOx-ʥʠʚʦʪʦ ʥʘ ʠʟʜʫʚʝʥ ʛʘʩ ʩʝ ʠʥʝʢʪʠʨʘ ʨʘʩʪʚʦʨ ʥʘ ʘʤʦʥʠʿʘʢ ʚʦ 

ʛʦʨʥʠʦʪ ʜʝʣ ʦʜ ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʧʝʮʠʿʘʣʥʠ ʤʣʘʟʥʠʮʠ ʟʘ ʨʘʩʧʨʩʢʫʚʘˁʝ. 

ʉʠʩʪʝʤʦʪ ʟʘ ʜʦʟʠʨʘˁʝ ʝ ʘʚʪʦʤʘʪʩʢʠ ʘ  ʩʝ ʨʝʛʫʣʠʨʘ ʩʦ NOx- ʘʥʘʣʠʟʘʪʦʨʦʪ  ʧʦʩʪʘʚʝʥ ʥʘ 

ʦ˅ʘʢʦʪ. 

Taʙʝʣʘ 19. ɺʨʝʜʥʦʩʪʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʠʟʜʫʚʥʠʦʪ ʛʘʩ  

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

ɺʃɽɿ   

ʇʨʦʪʦʢ ʥʘ ʛʘʩ   m3/h 9,950 

ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʛʘʩ ʥʘ ʚʣʝʟʦʪ ʥʘ ʝʣʝʢʪʨʦʩʪʘʪʩʢʠʦʪ ʫʨʝʜ ʟʘ 
ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʬʠʥʠ ʯʝʩʪʠʯʢʠ (ʧʨʘʰʠʥʘ ʠ ʯʘʜ) ʦʜ ʠʟʜʫʚʥʠʦʪ 
ʛʘʩ  

°C 200°C 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʫʨʝʜʦʪ  % 99,9% 

ʇʨʦʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ ʥʘ ʯʘʩ  kg/h 727 

ʅʝʜʝʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ  t/ʥʝʜʝʣʥʦ 87 

ɻʫʩʪʠʥʘ ʥʘ ʧʝʧʝʣʪʘ  - 0,6 

ɺʦʣʫʤʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʟʘ  1 ʥʝʜʝʣʘ  m3 150 

   

ɻʦʣʝʤʘ ʚʨʝ˃ʘ ʟʘ ʪʘʣʦʞʝˁʝ   

ʏʘʩʦʚʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʦʜʘ ʙʠʢʘʨʙʦʥʘ  kg/h 123.6 

ɺʦʣʫʤʝʥ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʟʘ  1 ʤʝʩʝʮ  m3 70 

   

ʏʘʩʦʚʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʘʢʪʠʚʝʥ ʿʘʛʣʝʥ  t/ʥʝʜʝʣʥʦ 0.21 
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4.3 ʃʠʥʠʿʘ ʥʘ ʙʠʦʛʘʩ  

ɻʝʥʝʨʘʣʝʥ ʦʧʠʩ ʥʘ ʣʠʥʠʿʘʪʘ ʥʘ ʙʠʦʛʘʩ  

ɹʠʦʛʘʩʦʪ ʩʝ ʩʦʙʠʨʘ ʦʜ ʤʝʟʦʬʠʣʥʠʪʝ ʜʠʛʝʩʪʦʨʠ ʠ ʠʩʪʠʦʪ ʩʝ ʥʘʩʦʯʫʚʘ ʢʦʥ 

ʢʦʥʜʝʟʘʪʦʨʩʢʘʪʘ ʨʝʰʝʪʢʘ ʧʨʝʢʫ ʢʦʿʘ ʩʝ ʩʦʙʠʨʘʘʪ ʢʦʥʜʝʥʟʠʨʘʥʠʪʝ ʢʘʧʢʠ ʚʦʜʘ. ʇʦʪʦʘ, 

ʙʠʦʛʘʩʦʪ ʠʣʠ ʩʝ ʩʢʣʘʜʠʨʘ ʚʦ ʢʦʥʪʝʿʥʝʨʠʪʝ ʟʘ ʛʘʩ, ʠʣʠ ʜʠʨʝʢʪʥʦ ʩʝ ʠʩʧʨʘ˃ʘ ʢʦʥ ʟʛʨʘʜʘʪʘ 

ʟʘ ʢʦʛʝʥʝʨʘʮʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ. ɼʦ ʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʦ, ʙʠʦʛʘʩʦʪ ʤʦʞʝ ʜʘ 

ʙʠʜʝ ʩʧʘʣʝʥ, ʢʘʢʦ ʢʨʘʝʥ ʥʘʯʠʥ ʥʘ ʠʩʧʫʰʪʘˁʝ. 

ʇʨʝʜ ʫʧʦʪʨʝʙʘ ʥʘ ʛʘʩʦʪ ʚʦ ʧʦʩʪʨʦʿʢʘʪʘ ʟʘ ʢʦʛʝʥʝʨʘʮʠʿʘ, ʪʦʿ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʪʨʝʪʠʨʘʥ: 

ʧʨʠʪʠʩʦʢʦʪ ʩʝ ʟʛʦʣʝʤʫʚʘ ʧʨʝʢʫ ʮʝʥʪʨʠʬʫʛʘʣʥʠʪʝ ʜʫʚʘʣʢʠ, ʧʦʪʦʘ H2S ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʩʦ 

ʚʣʘʞʥʦ ʯʠʩʪʝˁʝ ʧʨʝʜ ʪʨʝʪʤʘʥʦʪ ʥʘ ʘʢʪʠʚʥʠʦʪ ʿʘʛʣʝʥ, ʩʦ ʢʦʿ ʩʝ ʦʪʩʪʨʘʥʫʚʘʘʪ 

ʩʠʣʦʢʩʘʥʠʪʝ ʠ ʩʝ ʦʙʝʟʙʝʜʫʚʘ ʥʘʪʘʤʦʰʥʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ  H2S ʛʘʩʦʚʠʪʝ. 

ʄʨʝʞʘʪʘ ʟʘ ʙʠʦʛʘʩ ʩʝ ʩʦʩʪʦʠ ʦʜ:  

ʂʦʤʙʠʥʠʨʘʥʘ ʝʜʠʥʠʮʘ ʟʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ: ɻʦ ʢʦʥʚʝʥʪʠʨʘ ʙʠʦʛʘʩʦʪ ʚʦ 

ʪʦʧʣʠʥʩʢʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ; 

ʂʦʥʜʝʥʟʘʪʦʨʩʢʘ ʨʝʰʝʪʢʘ: ʉʫʰʝˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʠ ʟʘʬʘ˃ʘˁʝ ʥʘ ʢʦʥʜʝʥʟʠʨʘʥʠʪʝ ʢʘʧʢʠ 

ʚʦʜʘ; 

ʌʘʢʝʣ: ʉʦʛʦʨʫʚʘˁʝ ʥʘ ʚʠʰʦʢ ʙʠʦʛʘʩ;   

ʂʦʥʪʝʿʥʝʨ ʟʘ ʛʘʩ: ʉʢʣʘʜʠʨʘˁʝ ʥʘ ʙʠʦʛʘʩ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʠʩʪʠʦʪ  ʧʦʜ ʧʨʠʪʠʩʦʢ; 

ɼʫʚʘʣʢʠ: ɻʦ ʟʛʦʣʝʤʫʚʘʘʪ ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʙʠʦʛʘʩʦʪ ʩʦ ʮʝʣ  ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʢʦʛʝʥʝʨʘʮʠʿʘ;  

ɽʜʠʥʠʮʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ H2S ʠ ʩʠʣʦʢʩʘʥʠ; 

ʂʦʪʝʣ:  ʆʙʝʟʙʝʜʫʚʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʚʦ ʩʣʫʯʘʿ ʢʦʛʘ ʢʦʤʙʠʥʠʨʘʥʘʪʘ ʝʜʠʥʠʮʘ 

ʥʝ ʝ ʚʦ ʬʫʥʢʮʠʿʘ ʠ ʟʘ ʚʨʝʤʝ ʥʘ  ʟʘʧʦʯʥʫʚʘˁʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ. 

ʂʦʥʪʝʿʥʝʨʠ ʟʘ ʛʘʩ 

 

  ʉʣʠʢʘ 21. ʈʝʟʝʨʚʦʘʨ ʟʘ ʛʘʩ 

ɽʬʠʢʘʩʥʦʩʪ ʥʘ ʚʨʝ˃ʘʩʪʠʦʪ ʬʠʣʪʝʨ  % 99,9% 

ʅʝʜʝʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʩʪʘʪʦʮʠ  t/ʥʝʜʝʣʥʦ 13.0 

ɻʫʩʪʠʥʘ ʥʘ ʦʩʪʘʪʦʮ ʠʪʝ  - 0,55 

   

ʀʟʜʫʚʝʥ ʛʘʩ    

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʥʘ ʪʨʝʪʠʨʘʥʠʦʪ ʧʨʦʪʦʢ ʥʘ ʠʟʜʫʚʝʥ ʛʘʩ   (ʩʦ 
ʨʘʟʣʘʜʝʥ ʚʦʟʜʫʭ ) 

m3/h 10,650 

ɼʠʿʘʤʝʪʘʨ ʥʘ ʦ˅ʘʢ   m 0.75 
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ʉʦ ʮʝʣ ʜʘ ʩʝ ʘʤʦʨʪʠʟʠʨʘʘʪ ʚʘʨʠʿʘʮʠʠʪʝ ʥʘ ʧʨʦʠʟʚʝʜʝʥ ʠ ʧʦʪʨʦʰʝʥ ʙʠʦʛʘʩ, ʧʨʝʜʚʠʜʝʥʠ ʩʝ 2 

ʢʦʥʪʝʿʥʝʨʘ ʟʘ ʛʘʩ. ʂʦʥʪʝʿʥʝʨʦʪ ʟʘ ʛʘʩ ʛʦ ʨʝʛʫʣʠʨʘ ʠ ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʙʠʦʛʘʩʦʪ ʥʘ  25 - 30 mbar. 

ɿʘ ʧʦʣʝʩʥʦ ʦʜʨʞʫʚʘˁʝ, ʠʟʙʨʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʛʘʩ ʩʝ ʩʦʩʪʦʠ ʦʜ ʩʬʝʨʠʯʝʥ 

ʪʠʧ ʥʘ ʢʦʥʪʝʿʥʝʨ ʩʦ ʜʫʧʣʘ ʤʝʤʙʨʘʥʘ.   

ʌʘʢʝʣ 

ɽʜʠʥʠʮʠʪʝ ʟʘ ʢʦʛʝʥʝʨʘʮʠʿʘ ʩʝ ʧʨʦʝʢʪʠʨʘʥʠ ʜʘ ʩʝ ʩʧʨʘʚʘʪ ʩʦ ʮʝʣʦʪʦ ʧʨʦʩʝʯʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʛʘʩ. ʉʝʧʘʢ ʚʦ ʩʣʫʯʘʿ ʢʦʛʘ ʝʜʝʥ ʦʜ ʥʝʢʦʣʢʫʪʝ ʤʦʪʦʨʠ ʝ ʚʦʥ  ʫʧʦʪʨʝʙʘ ʠʣʠ ʥʝ ʝ ʜʦʩʪʘʧʝʥ,  

ʙʠʦʛʘʩʦʪ ʤʦʨʘ ʜʘ ʩʝ ʠʟʛʦʨʠ ʚʦ ʬʘʢʝʣʦʪ, ʪ.ʝ. ʛʦʨʠʣʥʠʢʦʪ. ʉʦ ʦʚʘ ʩʝ ʠʟʙʝʛʥʫʚʘ ʠʩʧʫʰʪʘˁʝ ʥʘ 

ʤʝʪʘʥʦʪ  ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ. 

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ H2S ʠ ʩʠʣʦʢʩʘʥʠ 

ʉʫʣʬʫʨ ʚʦʜʦʨʦʜʦʪ ʤʦʞʝ ʜʘ ʨʝʘʛʠʨʘ ʩʦ ʚʦʜʘʪʘ ʠ ʜʘ ʬʦʨʤʠʨʘ ʩʫʣʬʫʨʥʘ ʢʠʩʝʣʠʥʘ ʢʦʿʘ ʜʦʚʝʜʫʚʘ 

ʜʦ ʧʨʦʙʣʝʤʠ ʥʘ ʢʦʨʦʟʠʿʘ. H2S ʧʨʚʦ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʦʜ ʙʠʦʛʘʩʦʪ ʧʨʝʢʫ ʧʨʦʤʠ-ʚʘˁʝ ʥʘ ʛʘʩʦʪ ʩʦ 

ʚʣʘʞʥʦʪʦ ʯʠʩʪʝˁʝ. ɺʪʦʨʘʪʘ ʬʘʟʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʙʠʦʛʘʩ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʪʨʝʪʤʘʥ ʩʦ ʘʢʪʠʚʝʥ 

ʿʘʛʣʝʥ. ʊʦʿ ʦʚʦʟʤʦʞʫʚʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʠʣʦʢʩʘʥʠʪʝ ʜʦ ʢʦʥ-ʮʝʥʪʨʘʮʠʿʘ ʧʦʤʘʣʘ ʠʣʠ ʝʜʥʘʢʚʘ ʥʘ 

5ppm. ʉʝ ʦʙʝʟʙʝʜʫʚʘ ʠ ʥʘʪʘʤʦʰʥʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ H2S ʜʦ 1ppm. 

ʂʦ-ʛʝʥʝʨʘʮʠʿʘ 

ʂʦʛʝʥʝʨʘʮʠʿʘʪʘ ʢʘʢʦ ʢʦʤʙʠʥʠʨʘʥʘ ʝʜʠʥʠʮʘ ʟʘ ʪʦʧʣʠʥʘ ʠ ʝʥʝʨʛʠʿʘ, ʦʚʦʟʤʦʞʫʚʘ ʧʨʦʠʟ-ʚʦʜʩʪʚʦ ʥʘ 

ʜʚʘ ʚʠʜʘ ʝʥʝʨʛʠʿʘ - ʤʝʭaʥʠʯʢʘ ʠ ʪʦʧʣʠʥʩʢʘ, ʦʜ ʛʦʨʠʚʦʪʦ ʢʘʢʦ ʧʨʠʤʘʨʝʥ ʠʟʚʦʨ. ɺʦ ʦʚʦʿ ʧʨʦʝʢʪ, 

ʧʨʠʤʘʨʥʠʦʪ ʠʟʚʦʨ ʥʘ ʝʥʝʨʛʠʿʘ ʝ ʙʠʦʛʘʩʦʪ ʢʦʿ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘ.  

 

ʉʣʠʢʘ 22. ɼʠʿʘʛʨʘʤ ʥʘ ʝʜʠʥʠʮʘʪʘ ʟʘ ʢʦ-ʛʝʥʝʨʘʮʠʿʘ 

ɽʜʠʥʠʮʘʪʘ ʟʘ ʢʦ-ʛʝʥʝʨʘʮʠʿʘ ʚʢʣʫʯʫʚʘ ʝʜʝʥ ʪʦʧʣʠʥʩʢʠ ʤʦʪʦʨ ʟʘʝʜʥʦ ʩʦ ʪʨʠʬʘʟʝʥ ʘʣʪʝʨʥʘʪʦʨ. 

ʎʝʣʘʪʘ ʛʨʫʧʘ ʝ ʤʦʥʪʠʨʘʥʘ ʥʘ ʚʠʙʨʘʮʠʩʢʠ ʘʤʦʨʪʠʟʝʨʠ, ʘ ʬʣʝʢʩʠʙʠʣʥʦʪʦ ʩʧʦʿʫʚʘˁʝ ʛʠ 

ʦʥʝʚʦʟʤʦʞʫʚʘ ʚʠʙʨʘʮʠʠʪʝ ʥʘ ʥʘʜʚʦʨʝʰʥʠʪʝ ʦʙʿʝʢʪʠ.  

ʄʦʪʦʨʦʪ/ʘʣʪʝʥʘʪʦʨʦʪ ʠ ʧʝʨʠʬʝʨʥʘʪʘ ʦʧʨʝʤʘ ʩʝ ʠʥʩʪʘʣʠʨʘʥʠ ʚʦ ʥʘʤʝʥʩʢʠ ʩʦʙʠ ʩʦ ʟʘʰʪʠʪʘ ʦʜ 

ʰʠʨʝˁʝ ʥʘ ʙʫʯʘʚʘ.  

ɺʦ ʩʣʫʯʘʿ ʥʘ ʜʝʬʝʢʪ ʥʘ CHP ʝʜʠʥʠʮʘʪʘ ʠʣʠ ʚʦ ʪʝʢʦʪ ʥʘ ʧʫʰʪʘˁʝ ʚʦ ʨʘʙʦʪʘ, ʨʝʟʝʨʚʥʠʦʪ ʢʦʪʝʣ 

˃ʝ ʿʘ ʦʙʝʟʙʝʜʠ ʧʦʪʨʝʙʥʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʪʦʧʣʠʥʘ ʟʘ ʟʘʪʦʧʣʫʚʘˁʝ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘʪʘ ʪʠˁʘ 

ʢʦʨʠʩʪʝʿ˃ʠ ʙʠʦʛʘʩ.   

ʊʘʙʝʣʘ 20. ʂʦʛʝʥʝʨʘʮʠʿʘ  

ʇʘʨʘʤʝʪʨʠ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

ʉʪʘʧʢʘ ʥʘ ʧʨʦʪʦʢ ʥʘ ʙʠʦʛʘʩ (ʩʫʚʘ) Nm³/d 26,700 

CHP ʝʥʝʨʛʝʪʩʢʘ ʝʬʠʢʘʩʥʦʩʪ % 36 

CHP ʪʝʨʤʘʣʥʘ ʝʬʠʢʘʩʥʦʩʪ % 42 

ʂʘʧʘʮʠʪʝʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ  ʥʘ ʝʥʝʨʛʠʿʘ  kWe 1,400 

ʇʨʦʠʟʚʝʜʝʥʘ ʝʥʝʨʛʠʿʘ  (ʢʘʧʘʮʠʪʝʪ ʥʘ ʛʝʥʝʨʘʪʦʨʦʪ) kWe 1,300 

ʇʨʦʠʟʚʝʜʝʥʘ ʪʦʧʣʠʥʘ  kW th 1,675 
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4.4 ʆʜʣʘʛʘˁʝ ʥʘ ʎʚʨʩʪ ʆʪʧʘʜ 

ʎʚʨʩʪʠʦʪ ʦʪʧʘʜ ʧʨʦʠʟʚʝʜʝʥ ʦʜ ʩʪʘʥʠʮʘʪʘ ʚʢʣʫʯʫʚʘ, ʦʪʧʘʜ ʦʜ ʨʝʰʝʪʢʠʪʝ,ʦʪʩʪʨʘʥʫʚʘˁʝ 

ʥʘ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʠ ʪʠˁʘ ʛʝʥʝʨʠʨʘʥʘ ʦʜ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ. ɺʠʰʦʢʦʪ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ 

ʪʠˁʘ, ˃ʝ ʙʠʜʝ ʩʦʛʦʨʝʥʘ ʧʨʝʜ ʬʠʥʘʣʥʦʪʦ ʦʜʣʦʞʫʚʘˁʝ ʠʣʠ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ. 

ʆʪʧʘʜ ʦʜ ʨʝʰʝʪʢʠʪʝ  ʠ ʢʨʫʧʥʠʪʝ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ 

ʆʪʧʘʜʦʪ ʦʜ ʨʝʰʝʪʢʠʪʝ ʠ  ʧʦʛʦʣʝʤʠʪʝ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ˃ʝ ʩʝ ʦʪʩʪʨʘʥʘʪ ʠ ʦʜʣʦʞʘʪ 

ʥʝʟʘʚʠʩʥʦ ʦʜ ʚʠʰʦʢʦʪ ʪʨʝʪʠʨʘʥʘ ʪʠˁʘ.  

ʏʝʩʪʠʯʢʠʪʝ ʥʘ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʢʦʠ ʩʝ ʪʘʣʦʞʘʪ ʚʦ ʪʘʣʦʞʥʠʢʦʪ  ˃ʝ ʙʠʜʘʪ  ʠʩʫʰʝʥʠ ʠ ʧʨʦʤʠ-

ʝʥʠ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʪʩʪʨʘʥʘʪ ʟʘʣʝʧʝʥʠʪʝ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʧʨʝʜ ʥʠʚʥʦʪʦ  ʦʜʣʘʛʘˁʝ ʥʘ 

ʜʝʧʦʥʠʿʘ ʠʣʠ ʥʠʚʥʦ ʩʦʛʦʨʫʚʘˁʝ. ɼʦʢʦʣʢʫ ʝ ʧʦʪʨʝʙʥʦ, ʦʚʦʿ ʚʠʜ ʥʘ ʦʪʧʘʜ ʤʦʞʝ ʜʘ ʙʠʜʝ 

ʩʪʘʙʠʣʠʟʠʨʘʥ  ʩʦ ʛʘʩʝʥʘ ʚʘʨ ʧʨʝʜ ʠʩʪʠʦʪ ʜʘ ʩʝ ʦʜʣʦʞʠ ʥʘ ʩʘʥʠʪʘʨʥʘ ʜʝʧʦʥʠʿʘ.   

ʇʨʦʤʠʝʥʠʪʝ ʠ ʠʩʫʰʝʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʪʨʘʥʩʧʦʨʪʠʨʘʥʠ ʢʘʢʦ ʤʘʪʝʨʠ-

ʿʘʣ ʟʘ ʿʘʚʥʠ ʨʘʙʦʪʠ.  

ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ ʤʘʩʪʠʪʝ, ʠʩʪʠʪʝ ˃ʝ ʙʠʜʘʪ ʦʪʩʪʨʘʥʝʪʠ ʦʜ ʙʘʟʝʥʠʪʝ ʟʘ ʪʘʣʦʞʝˁʝ 

ʧʨʝʢʫ ʬʣʦʪʘʮʠʿʘ ʠ ʧʦʚʨʰʠʥʩʢʦ ʩʪʨʫʛʘˁʝ. ɹʠʜʝʿ˃ʠ ʩʪʘʥʠʮʘʪʘ ʝ ʦʧʨʝʤʝʥʘ ʩʦ ʧʦʩʪʨʦʿʢʘ 

ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘ, ʦʜʩʪʨʘʥʝʪʠʪʝ ʤʘʩʪʠ/ʤʘʩʣʘ ˃ʝ ʙʠʜʘʪ ʠʟʤʝʰʘʥʠ ʩʦ ʦʙʝʟʚʦʜ-

ʥʝʪʘʪʘ ʪʠˁʘ ʧʨʝʜ ʩʦʛʦʨʫʚʘˁʝʪʦ.    

ʇʝʧʝʣ ʦʜ ʠʥʩʠʥʝʨʘʪʦʨʦʪ 

ɼʠʛʝʩʪʠʨʘʥʘʪʘ ʠ ʤʝʭaʥʠʯʢʠ ʠʩʫʰʝʥʘʪʘ ʪʠˁʘ ˃ʝ ʙʠʜʝ ʩʦʛʦʨʝʥʘ ʚʦ ʧʦʩʪʨʦʿʢʘʪʘ ʟʘ ʩʦʛʦ-

ʨʫʚʘˁʝ. ʇʨʦʩʝʯʥʦʪʦ ʥʝʜʝʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ e 106t ʜʦ 2030 ʠ 116 t/ʥʝʜʝʣʥʦ ʧʦ 

2045.    

ʉʦ ʛʫʩʪʠʥʘ ʥʘ ʧʝʧʝʣʪʘ ʦʜ 0.6 t/m3, ʚʢʫʧʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ ˃ʝ ʠʟʥʝʩʫʚʘ  175 m3 

ʥʝʜʝʣʥʦ ʠʣʠ 9,000 m3 ʛʦʜʠʰʥʦ  ʚʦ 2030. 

ʇʨʠ ʩʢʣʘʜʠʨʘˁʝʪʦ  ʥʘ ʧʝʧʝʣ, ʙʠʣʦ ʥʘ ʩʘʤʘʪʘ ʣʦʢʘʮʠʿʘ ʠʣʠ ʥʘ ʜʨʫʛʦ ʤʝʩʪʦ, ʤʦʨʘ ʜʘ ʩʝ 

ʦʙʝʟʙʝʜʠ ʩʦʦʜʚʝʪʥʘ ʟʘʰʪʠʪʘ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʜʠʩʧʝʨʟʠʿʘ, ʢʦʨʠʩʪʝʿ˃ʠ ʦʜʨʝʜʝʥʠ 

ʩʨʝʜʩʪʚʘ ʢʘʢʦ: ʥʘʚʣʘʞʫʚʘˁʝ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʠ ʧʦʢʨʠʚʢʘ ʦʜ ʮʠʨʘʜʘ.    

ʊʨʘʥʩʧʦʨʪʦʪ ʥʘ ʧʝʧʝʣ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʩʦ  ʢʘʤʠʦʥ ʮʠʩʪʝʨʥʘ ʠʣʠ  ʩʦ ʜʘʤʧʝʨ. 

ɺʦ ʩʝʢʦʿ ʩʣʫʯʘʿ, ʜʘʤʧʝʨʦʪ ˃ʝ ʙʠʜʝ ʧʦʢʨʠʝʥ ʩʦ ʮʠʨʘʜʘ ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʜʠʩʧʝʨʟʠʿʘʪʘ.   

ɼʨʫʛʦ ʨʝʰʝʥʠʝ ʟʘ ʧʝʧʝʣʪʘ ʝ ʥʝʿʟʠʥʦʪʦ ʧʦʚʪʦʨʥʦ ʢʦʨʠʩʪʝˁʝ ʚʦ ʿʘʚʥʠʪʝ ʨʘʙʦʪʠ ʠ ʟʘ 

ʥʝʢʦʠ ʩʧʝʮʠʬʠʯʥʠ ʦʙʿʝʢʪʠ. ɼʦʜʘʚʘˁʝʪʦ ʥʘ ʦʜʨʝʜʝʥʠ ʨʝʘʛʝʥʩʠ ʤʦʞʘʪ ʜʘ ʿʘ ʢʦʥ-

ʚʝʥʪʠʨʘʘʪ ʧʝʧʝʣʪʘ ʚʦ ʛʨʘʥʫʣʠʨʘʥʠ ʮʚʨʩʠ ʤʘʪʝʨʠʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʩʝ ʫʧʦʪʨʝʙʘʪ ʟʘ 

ʩʧʝʮʠʬʠʯʥʠ ʚʠʜʦʚʠ ʥʘ ʨʘʙʦʪʘ (ʥʘʩʠʧʫʚʘˁʝ, ʤʘʪʝʨʠʿʘʣ ʟʘ ʬʫʥʜʠʨʘˁʝ, ʠʪʥ.). 

4.5 ʊʨʝʪʤʘʥ ʥʘ ʤʠʨʠʟʙʘ  

ɺʦ ʪʝʢʦʪ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʝ ʛʝʥʠʨʘʨʘ ʥʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ. ɿʘ 

ʪʘʘ ʮʝʣ ʩʝ ʧʨʝʚʟʝʤʘʘʪ ʦʜʨʝʜʝʥʠ ʤʝʨʢʠ ʟʘ ʦʛʨʘʥʠʯʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʤʠʩʠʠ ʥʘ 

ʥʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ. 

ɺʦ ʇʉʆɺ, ʛʣʘʚʥʠʦʪ ʠʟʚʦʨ ʥʘ ʝʤʠʩʠʠ ʥʘ  ʩʦʝʜʠʥʝʥʠʿʘ ʩʦ ʥʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ ʛʝʥʝʨʘʣʥʦ 

ʩʝ ʧʦʚʨʟʫʚʘ ʩʦ ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ  ʠ ʩʦ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ. ɿʘ 

ʇʉʆɺ ʚʦ ʉʢʦʧʿʝ ʩʣʝʜʥʠʪʝ ʨʘʙʦʪʠ ʠ ʫʨʝʜʠ ˃ʝ ʙʠʜʘʪ ʧʦʢʨʠʝʥʠ ʠ ʚʝʥʪʠʣʠʨʘʥʠ: 

ɻʨʫʙʘ ʨʝʰʝʪʢʘ; 
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ʇʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʩʠʨʦʚʘ ʚʦʜʘ; 

ʌʠʥʘ ʨʝʰʝʪʢʘ; 

ʉʪʘʪʠʯʢʠ ʟʛʫʩʥʫʚʘʯʠ; 

ɹʠʦʣʦʰʢʠ ʙʘʟʝʥ ʟʘ ʚʠʰʦʢ ʥʘ ʪʠˁʘ;  

ɿʛʫʩʥʫʚʘʯʠ ʩʦ ʛʨʘʚʠʪʘʯʝʥ ʧʦʿʘʩ; 

ɹʘʟʝʥ ʟʘ ʟʛʫʩʥʫʚʘˁʝ ʥʘ ʪʠˁʘ; 

ɹʘʟʝʥʠ ʟʘ ʜʠʛʝʩʪʠʿʘ ; 

ʎʝʥʪʨʠʬʫʛʠ; 

ʆʪʧʘʜʥʠʦʪ ʚʦʟʜʫʭ ʠʟʜʚʦʝʥ ʦʜ ʦʚʠʝ ʦʙʿʝʢʪʠ ˃ʝ ʙʠʜʝ ʪʨʘʥʩʬʝʨʠʨʘʥ ʜʦ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ 

ʪʨʝʪʤʘʥ ʥʘ ʚʦʟʜʫʭʦʪ ʧʨʝʜ ʜʘ ʩʝ ʠʩʧʫʰʪʘʪ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ.    

ɻʣʘʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʠ ʥʘ ʚʦʟʜʫʭʦʪ ʢʦʠ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʦʪʩʪʨʘʥʝʪʠ ʩʝ: 

ʉʫʣʬʫʨʚʦʜʦʨʦʜʥʘ ʢʠʩʝʣʠʥʘ (H2S), 

ɸʤʦʥʠʿʘʢ (NH3), 

ʄʝʨʢʘʧʪʘʥʠ, 

ɸʤʠʥʠ. 

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʚʠʩʦʢʠʦʪ ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭ ʢʦʿ ʧʦʜʣʝʞʠ ʥʘ ʪʨʝʪʤʘʥ (100,000 

m3/h),ʢʘʢʦ  ʠ ʜʦʙʨʘʪʘ ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʦʪ ʪʨʝʪʤʘʥ ʚʦ ʦʜʥʦʩ ʥʘ  

ʰʠʨʦʢʠʦʪ ʜʠʿʘʧʘʟʦʥ ʥʘ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ ʩʦ ʥʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ, ˃ʝ ʙʠʜʝ ʧʨʠʤʝʥʝʪ 

ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʦʪ ʪʨʝʪʤʘʥ ʢʘʢʦ ʥʘʿʜʦʙʨʦ ʨʝʰʝʥʠʝ ʢʦʝ ʦʙʝʟʙʝʜʫʚʘ ʢʦʥʪʨʦʣʘ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ.  

ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʦʪ ʪʨʝʪʤʘʥ ʩʝ ʩʦʩʪʦʠ ʦʜ 3 ʩʝʨʠʩʢʠ ʧʦʩʪʘʚʝʥʠ ʢʫʣʠ ʟʘ ʯʠʩʪʝˁʝ.   

ʊʨʠʪʝ ʢʫʣʠ ʩʝ ʦʜ ʩʣʝʜʥʠʦʪ ʪʠʧ:  

Â ʂʫʣʘ 1 ʯʠʩʪʝˁʝ ʩʦ  (H2SO4) ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪʥʠʪʝ ʩʦʝʜʠʥʝʥʠʿʘ (ʘʤʦʥʠʿʘʢ 

ʠ ʘʤʠʥʠ)  ʩʦʛʣʘʩʥʦ  ʢʠʩʝʣʦ-ʙʘʟʥʘʪʘ ʨʝʘʢʮʠʿʘ ; 

Â ʂʫʣʘ 2 ʦʢʩʠʜʠʨʘʯʢʦ ʯʠʩʪʝˁʝ ʩʦ ʥʘʪʨʫʤʭʠʧʦʭʣʦʨʠʪ (NaClO) ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʩʫʣʬʫʨʥʠʪʝ ʩʦʝʜʠʥʝʥʠʿʘ  ʩʫʣʬʫʨ ʚʦʜʦʨʦʜ ʠ ʤʝʨʢʘʧʪʘʥʠ); 

Â ʂʫʣʘ 3 ɸʣʢʘʣʥʦ ʯʠʩʪʝˁʝ ʩʦ ʥʘʪʨʠʫʤ ʭʠʜʨʦʢʩʠʜ (NaOH) ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʩʫʣʬʫʨ ʠ  ʠʩʧʘʨʣʠʚʠ ʤʘʩʥʠ ʢʠʩʝʣʠʥʠ. 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʦʪʦ ʯʠʩʪʝˁʝ ʝ ʧʨʠʢʘʞʘʥʦ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ. 

Taʙʝʣʘ 21. ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠʪʝ ʩʢʨʫʙʝʨʠ 

ʇʘʨʘʤʝʪʘʨ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

ʇʨʩʝʤʝʪʘʥ ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭʦʪ ʢʦʿ ʧʦʜʣʝʞʠ ʥʘ 
ʪʨʝʪʤʘʥ m3/h 100,000 

ɹʨʦʿ ʥʘ ʣʠʥʠʠ ʝʜʠʥʠʮʘ 1 

ɹʨʦʿ ʥʘ ʩʢʨʫʙʝʨʠ ʝʜʠʥʠʮʘ 3 

ɽʜʠʥʝʯʝʥ ʜʠʿʘʤʝʪʘʨ ʥʘ ʩʢʨʫʙʝʨʦʪ  m 4,5 

ʂʫʣʘ1 - - 

H2SO4 ʧʨʦʩʝʯʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ (96%) l/h 1,4 

H2SO4 ʩʢʣʘʜʠʨʘˁʝ m3 1,0 

ɸʫʪʦʥʦʤʠʿʘ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʜʝʥ 30,0 

ʂʫʣʘ 2 - - 

NaOH ʧʨʦʩʝʯʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ  (30%) l/h 16,8 
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ʇʘʨʘʤʝʪʘʨ ɽʜʠʥʠʮʠ ɺʨʝʜʥʦʩʪ 

NaOH ʩʢʣʘʜʠʨʘˁʝ m3 15,0 

ɸʫʪʦʥʦʤʠʿʘ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʜʝʥ 30,0 

ʂʫʣʘ 3 - - 

NaOCl ʧʨʦʩʝʯʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ l/h 43,0 

NaOCl ʧʦʪʨʦʰʫʚʘʯʢʘ (48°) mʤ3 15,0 

ɸʫʪʦʥʦʤʠʿʘ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʜʝʥ 14,0 

 

4.6 ʊʨʝʪʤʘʥ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ  

ɿʘ ʮʝʣʥʘʪʘ ʛʦʜʠʥʘ (2030) ʥʝ ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʩʧʝʮʠʬʠʯʝʥ ʪʨʝʪʤʘʥ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘʪʘ 

ʦʪʧʘʜʥʘ ʚʦʜʘ. ɺʠhʦʢʦʪ ʚʦʜʘ ˃ʝ ʙʠʜʝ ʠʩʧʫʰʪʝʥ ʚʦ ɺʘʨʜʘʨ. 

ɿʘ 2045 ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʩʧʝʮʠʬʠʯʝʥ ʪʨʝʪʤʘʥ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʊʦʘ 

ʟʥʘʯʠ ʜʝʢʘ ʧʦ 2030 ʝ ʨʝʟʝʨʚʠʨʘʥʘ ʧʦʚʨʰʠʥʘ ʟʘ ʠʜʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ ʣʦʮʠʨʘʥʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ.      

4.7 ɿʛʨʘʜʠ ʠ ʢʘʥʮʝʣʘʨʠʠ 

ʊʝʭʥʠʯʢʠ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʟʛʨʘʜʠ ˃ʝ ʙʠʜʘʪ ʦʙʝʟʙʝʜʝʥʠ ʟʘ ʇʉʆɺ, ʚʢʣʫʯʠʪʝʣʥʦ 

ʧʨʦʩʪʦʨ ʟʘ ʝʣʝʢʪʨʠʯʥʠ ʠʥʩʪʘʣʘʮʠʠ, ʟʛʨʘʜʘ ʟʘ ʜʫʚʘʣʢʠ, ʟʛʨʘʜʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ, ʟʘ 

ʟʛʫʩʥʫʚʘʯʠʪʝ ʠ ʮʝʥʪʠʬʫʛʘʪʘ, ʨʘʙʦʪʠʣʥʠʮʘ ʩʦ ʤʘʛʘʮʠʥ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʟʛʨʘʜʘ 

ʚʢʣʫʯʫʚʘ ʠ ʮʝʣʦʩʥʦ ʦʧʨʝʤʝʥʘ ʣʘʙʦʨʘʪʦʨʠʿʘ.    

4.8 ʇʦʪʨʝʙʥʦ ʥʘʧʦʿʫʚʘˁʝ  

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʢʦ-ʛʝʥʝʨʠʨʘˁʝʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʩʪʘʥʠʮʘʪʘ, ʚʢʫʧʥʘʪʘ 

ʥʘʜʚʦʨʝʰʥʘ ʧʦʪʨʝʙʘ ʦʜ ʝʥʝʨʛʠʿʘ ˃ʝ ʜʦʩʪʠʛʥʝ  ʦʢʦʣʫ 6,050MWh/ʛʦʜ ʚʦ ʧʨʚʘʪʘ ʬʘʟʘ ʥʘ 

ʧʨʦʝʢʪʦʪ (2030).  

ɻʣʘʚʥʠ ʧʦʪʨʦʰʫʚʘʯʠ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʛʠʿʘ ʚʦ ʇʉʆɺ ˃ʝ ʙʠʜʘʪ: ʛʣʘʚʥʘʪʘ ʧʫʤʧʥʘ ʩʪʘʥʠ-

ʮʘ, ʜʫʚʘʣʢʠʪʝ ʟʘ ʚʦʟʜʫʭ, ʧʫʤʧʠʪʝ ʟʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʪʠˁʘ, ʤʘʰʠʥʠʪʝ ʟʘ ʦʙʝʟʚʦʜʥʫ-

ʚʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʠʟʜʫʚʝʥ ʛʘʩ.  

ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʩʥʘʙʜʫʚʘˁʝʪʦ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʇʉʆɺ, ʢʘʢʦ ʠ ʦʜ ʙʝʟʙʝʜ-

ʥʦʩʥʠ ʧʨʠʯʠʥʠ, ʧʘʨʘʣʝʣʥʦ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʘʪ ʜʚʘ ʠʜʝʥʪʠʯʥʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʟʘ ʣʠʥʠ-

ʿʘʪʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʚʦʜʘ/ʦʪʧʘʜʥʘ ʚʦʜʘ ʢʘʢʦ ʠ ʟʘ ʣʠʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ.   

ʂʘʧʘʮʠʪʝʪʦʪ  ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠʪʝ ʝ ʩʣʝʜʝʥ:    

- ʃʠʥʠʿʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ 2 x 2,500kVA 

- ʃʠʥʠʿʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ     2 x 1,000kVA  

ɵʝ ʩʝ ʦʙʝʟʙʝʜʘʪ ʠ ʧʦʤʦʰʥʠ ʛʝʥʝʨʘʪʦʨʠ ʩʦ 1,000kVA ʟʘ ʣʠʥʠʿʘʪʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʠ  800kVA ʟʘ ʣʠʥʠʿʘʪʘ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ. 

4.9 ʆʧʠʩ ʥʘ ʛʨʘʜʝʞʥʠ ʨʘʙʦʪʠ  

ʇʦʚʨʰʠʥʘ ʟʘ ʥʘʩʠʧʫʚʘˁʝ  

ʀʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʦʙʝʟʙʝʜʫʚʘˁʝʪʦ ʥʘ ʩʦʦʜʚʝʪʝʥ ʤʘʪʝ-

ʨʠʿ ʘʣ ʟʘ ʥʘʩʠʧʫʚʘˁʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʙʘʨʘˁʘʪʘ ʥʘ ʭʠʜʨʫʣʠʯʢʠʦʪ ʧʨʦʬʠʣ ʥʘ ʩʪʘ-

ʥʠʮʘʪʘ ʠ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʘ ʜʨʝʥʘʞʘ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ˃ʝ ʙʠʜʝ ʦʛ-

ʨʘʥʠʯʝʥʦ ʥʘ ʪʨʠ ʦʜʜʝʣʥʠ ʜʝʣʥʠʮʠ/ʧʦʚʨʰʠʥʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ:  

Â ʆʙʿʝʢʪʠ ʥʘ ʚʣʝʟʦʪ ʚʦ ʩʪʘʥʠʮʘʪʘ, ʧʦʚʨʰʠʥʘ ʟʘ ʬʠʟʠʯʢʠ ʠ ʙʠʦʣʦʰʢʠ ʪʨʝʪʤʘʥ; 
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Â ʆʧʬʘʪ ʥʘ ʙʠʩʪʨʠʣʥʠʮʠʪʝ;  

Â ʊʨʝʪʤʘʥ ʥʘ ʪʠˁʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʧʦʚʨʰʠʥʘ/ʦʧʬʘʪ. 

ʂʦʤʧʘʢʪʠʨʘʥʘʪʘ ʚʠʩʠʥʘ ʥʘ ʠʩʧʦʣʥʘʪʘ ʦʢʦʣʫ ʨʘʟʣʠʯʥʠʪʝ ʦʙʿʝʢʪʠ ˃ʝ ʚʘʨʠʨʘ ʦʜ 1.00 ʜʦ 

1.80m. ʂʦʩʠʥʘʪʘ ʥʘ ʥʘʩʠʧʦʪ ˃ʝ ʙʠʜʝ 3:2 ʩʦ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʦʦʜʚʝʪʥʘ ʩʪʘʙʠʣʠʟʘʮʠʿʘ 

ʦʜ ʪʨʝʚʘ ʠ ʜʨʫʛʠ ʚʠʜʦʚʠ ʥʘ ʨʘʩʪʠʪʝʣʥʘ ʧʦʢʨʠʚʢʘ.        

ʇʘʪʥʘ ʤʨʝʞʘ 

ʇʨʠʩʪʘʧʥʠʦʪ ʧʘʪ ʜʦ ʣʦʢʘʮʠʿʘʪʘ ˃ʝ ʿʘ ʧʦʚʨʟʝ ʀʥʜʫʩʪʨʠʩʢʘ 1 ʥʘ ʩʝʚʝʨ ʩʦ ʟʘʧʘʜʥʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʧʦʩʪʦʿʥʠʦʪ ʟʝʤʿʘʥ ʥʘʩʠʧ. ʇʘʪʦʪ ˃ʝ ʩʝ ʧʨʦʪʝʛʘ ʨʝʯʠʩʠ ʧʘʨʘʣʝʣʥʦ ʩʦ ʠʥʜʫʩ-

ʪʨʠʩʢʘʪʘ ʞʝʣʝʟʥʠʯʢʘ ʣʠʥʠʿʘ ʠ ʥʘ ʧʦʚʝ˃ʝ ʦʜ 30m ʦʜ ʧʦʩʪʦʿʥʠʦʪ ʛʘʩʦʚʦʜ ʧʦʜ ʧʨʠʪʠʩʦʢ.  

ʇʘʪʠʰʪʘʪʘ ʩʦ ʚʠʩʦʢʘ ʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʚʦʟʠʣʘ ˃ʝ ʙʠʜʘʪ ʜʚʦʥʘʩʦʯʥʠ  (ʜʚʝ ʣʠʥʠʠ, ʩʝʢʦʿʘ 

ʧʦ 3.60m) ʠ ʣʝʥʪʘ ʟʘ ʠʪʥʦ ʟʘʧʠʨʘˁʝ  ʥʘ ʩʝʢʦʿʘ ʩʪʨʘʥʘ. ʆʚʘ ʚʘʞʠ ʟʘ ʩʣʝʜʥʠʪʝ ʩʝʢʮʠʠ: 

Â ʇʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʟʛʨʘʜʘ, ʩʢʣʘʜʠʰʪʘ ʠ ʨʘʙʦʪʠʣʥʠʮʘ; 

Â ʇʘʪ ʢʦʿ ʛʠ ʦʧʩʣʫʞʫʚʘ ʦʙʿʝʢʪʠʪʝ ʥʘ ʚʣʝʟʦʪ ʚʦ ʩʪʘʥʠʮʘʪʘ, ʚʢʣʫʯʠʪʝʣʥʦ ʧʫʤʧʥʘ 

ʩʪʘʥʠʮʘ ʟʘ ʩʠʨʦʚʘ ʚʦʜʘ, ʧʨʝʜ-ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ; 

Â ʎʝʥʪʨʘʣʝʥ ʧʘʪ ʢʦʿ ʛʦ ʧʦʚʨʟʫʚʘ ʛʣʘʚʥʠʦʪ ʚʣʝʟʝʥ ʧʘʪ ʩʦ ʙʘʟʝʥʠʪʝ ʟʘ ʘʝʨʘʮʠʿʘ ʠ 

ʜʝʣʦʪ ʢʘʜʝ ʩʝ ʧʦʩʪʘʚʝʥʠ ʠʟʙʠʩʪʨʫʚʘʯʠʪʝ.  

ʉʠʪʝ ʦʩʪʘʥʘʪʠ ʧʘʪʠʰʪʘ ˃ʝ ʙʠʜʘʪ ʩʦ ʧʦʩʝʙʥʠ ʣʝʥʪʠ ʩʦ ʚʢʫʧʥʘ ʰʠʨʠʥʘ ʦʜ 6m 

ʚʢʣʫʯʠʪʝʣʥʦ ʣʝʥʪʘʪʘ ʟʘ ʟʘʧʠʨʘˁʝ.  

ʆʛʨʘʜʫʚʘˁʝ 

ʎʝʣʘʪʘ ʣʦʢʘʮʠʿʘ, ʚʢʣʫʯʠʪʝʣʥʦ ʩʣʦʙʦʜʥʦʪʦ ʟʝʤʿʠʰʪʝ ʧʦʤʝʺʫ ʧʦʩʪʦʿʥʠʦʪ ʩʝʚʝʨʝʥ ʥʘʩʠʧʠ 

ʠ ʚʣʝʟʦʪ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʢʘʜʝ ʝ ʧʦʩʪʘʚʝʥʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʟʛʨʘʜʘ ˃ʝ ʙʠʜʝ ʦʛʨʘʜʝ-

ʥʘ.  

ʀʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ˃ʝ ʙʠʜʘʪ ʦʛʨʘʜʝʥʠ ʜʚʝ ʮʝʣʠʥʠ:  

ʇʨʦʩʪʦʨʦʪ ʣʦʮʠʨʘʥ ʥʘ ʟʘʧʘʜʥʘʪʘ ʩʪʨʘʥʘ ʥʘ ʧʨʦʝʢʪʠʨʘʥʠʦʪ ʧʘʪʝʥ ʢʦʨʠʜʦʨ -14.20ha  ʠ 

ʇʨʦʩʪʦʨʦʪ ʣʦʮʠʨʘʥ ʥʘ ʠʩʪʦʯʥʘʪʘ ʩʪʨʘʥʘ ʩʦ 5.5ha, ʢʘʜʝ ʩʝ ʧʦʩʪʘʚʝʥʠ ʠʟʙʠʩʪʨʫʚʘʯʠʪʝ  ʠ 

ʠʜʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ.  

ɿʘʰʪʠʪʘ ʥʘ ʙʨʝʛʦʚʠʪʝ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ 

ɿʘʰʪʠʪʘʪʘ ʥʘ ʙʨʝʛʦʚʠʪʝ ʥʘ ɺʘʨʜʘʨ ˃ʝ ʩʝ ʠʟʚʝʜʝ ʦʜ ʛʘʙʠʦʥʠ 1.00m x 1.00m, ʠ ˃ʝ ʩʝ 

ʦʙʝʟʙʝʜʠ ʢʘʬʝʟʥʘ ʩʝʢʮʠʿʘ ʜʦ ʚʢʫʧʥʘ ʚʠʩʠʥʘ ʦʜ 4m ʜʦʣʞ 550m ʦʜ ʣʦʢʘʮʠʿʘʪʘ. 

ɿʘʰʪʠʪʠʥʠʪʝ ʤʝʨʢʠ ˃ʝ ʛʦ ʣʠʤʠʪʠʨʘʘʪ ʝʬʝʢʪʦʪ ʥʘ ʧʨʦʤʠʚʘˁʝ ʠ ˃ʝ ʿʘ ʟʘʰʪʠʪʘʪ 

ʣʦʢʘʮʠʿʘʪʘ ʦʜ ʝʨʦʟʠʿʘ.   

ɹʘʟʠʨʘʿ˃ʠ ʩʝ ʥʘ ʩʧʦʨʝʜʙʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ, 

ʠʟʙʨʘʥʦʪʦ ʨʝʰʝʥʠʝ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʟʠʜ ʦʜ ʟʝʣʝʥ ʛʘʙʠʦʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʢʦʩʠʥʘʪʘ ʠ Reno 

Mattresses ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʥʦʞʠʮʘʪʘ.   

ʉʦ ʮʝʣ ʜʘ ʩʝ ʧʦʩʪʛʥʘʪ ʛʦʨʝʥʚʝʜʝʥʠʪʝ ʙʘʨʘˁʘ ʠ ʥʠʚʦʪʦ ʥʘ ʙʝʟʙʝʜʥʦʩʪ, ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʝ ʜʘʜʝʥ ʪʠʧʠʯʝʥ ʧʦʧʨʝʯʝʥ ʧʨʝʩʝʢ ʢʦʿ ʛʠ ʠʣʫʩʪʨʠʨʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʪʝ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ 

ʥʘ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ. 
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ʉʣʠʢʘ 23. ʊʠʧʠʯʝʥ  ʧʨʝʩʝʢ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʨʝʯʥʠʪʝ 

ʙʨʝʛʦʚʠ    

 
ʉʣʠʢʘ 24. ʃʦʢʘʮʠʿʘ ʠ ʜʦʣʞʠʥʘ ʢʦʿʘ ˃ʝ ʩʝ ʟʘʰʪʠʪʠ  

 

ʊʠʧ ʥʘ ʬʫʥʜʘʤʝʥʪʠ ʢʦʠ ʩʝ ʧʨʝʜʚʠʜʝʥʠ ʠ ʧʨʝʧʦʨʘʢʠ  

ɺʦ ʩʝʛʘʰʥʘʪʘ ʬʘʟʘ ʥʘ ʧʨʦʝʢʪʦʪ, ʧʦʯʚʘʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʢʘʢʦ ʩʨʝʜʥʘ ʠ 

ʢʦʤʧʘʢʪʠʨʘʥʘ. ʇʣʠʪʢʦʪʦ ʬʫʥʜʠʨʘˁʝ ʩʝ ʩʤʝʪʘ ʟʘ ʩʦʦʜʚʝʪʥʦ. ʉʝʧʘʢ, ʧʨʝʜ ʟʘʧʦʯ-

ʥʫʚʘˁʝʪʦ ʥʘ ʨʘʙʦʪʠʪʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʠʟʚʝʜʫʚʘʯʦʪ ʪʨʝʙʘ ʜʘ ʥʘʧʨʘʚʠ ʢʦʤʧʣʝʤʝʥʪʘʨʥʠ 

ʛʝʦʪʝʭʥʠʯʢʠ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ.  

ɹʘʨʘˁʘ ʟʘ ʩʝʠʟʤʠʯʢʦ ʧʨʦʝʢʪʠʨʘˁʝ ʩʦʛʣʘʩʥʦ ʄʂ ʩʪʘʥʜʘʨʠ  

ʀʜʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʣʦʮʠʨʘʥʘ ʚʦ  ʦʙʣʘʩʪʘ ʢʘʜʝ ʦʯʝʢʫʚʘʥʠʦʪ 

ʩʝʠʟʤʠʯʢʠ ʠʥʪʝʥʟʠʪʝʪ ʟʘ 500 ʛʦʜʠʰʝʥ ʧʦʚʨʘʪʝʥ ʧʝʨʠʦʜ ʠʟʥʝʩʫʚʘ 9 ʩʪʝʧʝʥʠ ʧʦ ʄʝʨ-

ʢʘʣʠ.  ɹʘʟʠʨʘʿ˃ʠ ʩʝ ʥʘ ʩʝʠʟʤʠʯʢʘʪʘ ʢʘʨʪʘ ʥʘ  ʄʘʢʝʜʦʥʠʿʘ, ʨʘʟʣʠʯʥʠʪʝ ʦʙʿʝʢʪʠ ʦʜ ʩʪʘʥʠ-

ʮʘʪʘ ʩʝ ʣʦʮʠʨʘʥʠ ʚʦ ʚʠʩʦʢʦ ʩʝʠʟʤʠʯʢʠ ʨʝʦʥ, ʦʜʥʦʩʥʦ ʦʙʿʝʢʪʠʪʝ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʧʨʦʝʢ-

ʪʠʨʘʥʠ ʜʘ ʛʦ ʠʟʜʨʞʘʪ ʤʘʢʩʠʤʘʣʥʠʦʪ ʦʯʝʢʫʚʘʥ ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʟʝʤʿʦʪʨʝʩ.   

ʉʝʠʟʤʠʯʢʦʪʦ ʧʨʦʝʢʪʠʨʘˁʝ ʟʘ ʮʝʣʠʦʪ ʦʙʿʝʢʪ ˃ʝ ʙʠʜʝ ʚʦ ʩʦʛʣʩʥʦʩʪ ʩʦ Eurocodes ʠ ʥʘ-

ʮʠʦʥʘʣʥʠʪʝ ʩʪʘʥʜʘʨʜʠ ʟʘ ʧʨʦʝʢʪʠʨʘˁʝ. 
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4.10 ɻʣʘʚʥʠ ɸʢʪʠʚʥʦʩʪʠ 

ɻʨʘʜʝʞʥʘ ʬʘʟʘ 

ɻʨʘʜʝʞʥʘʪʘ ʬʘʟʘ ʦʧʬʘ˃ʘ: 

ʇʦʜʛʦʪʚʠʪʝʣʥʠ ʨʘʙʦʪʠ (ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʭʫʤʫʩʥʠʦʪ ʩʣʦʿ, 

ʨʘʤʥʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʠ ʠʩʢʦʧʥʠ ʨʘʙʦʪʠ); 

ʆʨʛʘʥʠʟʘʮʠʿʘ ʥʘ ʛʨʘʜʠʣʠʰʪʝʪʦ, ʩʦ ʩʤʝʩʪʫʚʘˁʝ, ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ, ʩʦʙʠʨʘˁʝ ʠ ʠʩʧʫʰ-

ʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʠʟ ʧʦʩʪʨʦʿʢʠ ʟʘ ʪʨʝʪʤʘʥ ʠ/ʠʣʠ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʪʝʯʥʠ ʝʬʣʫ-

ʝʥʪʠ, ʢʘʜʝ ʰʪʦ ʝ ʩʦʦʜʚʝʪʥʦ, ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ, ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʦʪ-

ʧʘʜʦʪ ʠʪʥ.; 

ʆʙʿʝʢʪʠ ʟʘ ʯʫʚʘˁʝ ʟʘ ʛʨʘʜʝʞʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ; 

ʇʘʨʢʠʥʛ ʠ ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʧʨʝʤʘʪʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ; 

ʆʛʨʘʜʫʚʘˁʝ ʥʘ ʛʨʘʜʠʣʠʰʪʝʪʦ; 

ʇʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ;  

ʀʟʛʨʘʜʙʘ ʥʘ ʣʠʥʠʿʘ ʟʘ ʚʦʜʘ ʠ ʣʠʥʠʿʘ ʟʘ ʪʠˁʘ (ʛʨʘʜʝʞʥʠ ʨʘʙʦʪʠ, ʠʩʢʦʧ, ʮʝʚʢʠ); 

ɸʢʪʠʚʥʦʩʪʠ ʟʘ ʟʘʰʪʠʪʘ ʦʜ ʧʦʧʣʘʚʠ;  

ʋʧʦʪʨʝʙʘ ʥʘ ʦʧʨʝʤʘ, ʪʝʰʢʘ ʤʝʭaʥʠʟʘʮʠʿʘ ʠ ʚʦʟʠʣʘ; 

ʀʥʩʪʘʣʘʮʠʿʘ ʥʘ ʦʧʨʝʤʘ;  

ʋʧʦʪʨʝʙʘ, ʩʢʣʘʜʠʨʘˁʝ, ʪʨʘʥʩʧʦʨʪ ʠ ʨʘʢʫʚʘˁʝ ʩʦ ʤʘʪʝʨʠʿʘʣʠ ʠ ʦʪʧʘʜ. 

 

ʆʧʝʨʘʪʠʚʥʘ ʬʘʟʘ 

ʇʦʪʨʝʙʥʠ ʪʝʭʥʦʣʦʰʢʠ ʦʧʝʨʘʮʠʠ ʟʘ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʇʉʆɺ; 

ʂʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪ - ʝʬʠʢʘʩʥʦʩʪ ʥʘ ʧʨʦʮʝʩʦʪ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʠ ʪʠˁʘ-

ʪʘ; 

ʆʧʝʨʘʮʠʠ ʟʘ ʦʜʨʞʫʚʘˁʝ; 

ʊʨʘʥʩʧʦʨʪ, ʩʢʣʘʜʠʨʘˁʝ ʠ ʨʘʢʫʚʘˁʝ ʩʦ ʦʪʧʘʜʦʪ ʢʦʿ ʥʘʩʪʘʥʫʚʘ ʦʜ ʨʘʙʦʪʘʪʘ ʥʘ ʇʉʆɺ. 

 

ʆʧʠʩ ʥʘ ʧʫʰʪʘˁʝ / ʧʨʝʢʠʥ ʥʘ ʨʘʙʦʪʘ  

ʇʫʰʪʘˁʝ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ ʚʦ ʨʘʙʦʪʘ ʝ ʧʨʦʮʝʩ ʧʦʜ ʦʜʦʚʦʨʥʦʩʪ ʥʘ ʀʟʚʝʜʫʚʘʯʦʪ / 

ʆʧʝʨʘʪʦʨʦʪ. ʉʝ ʠʥʠʮʠʨʘ ʰʪʦʤ ʬʘʟʘʪʘ ʥʘ ʠʟʛʨʘʜʙʘ ʝ ʢʦʤʧʣʝʪʠʨʘʥʘ ʠ ʦʧʨʝʤʘʪʘ ʝ ʮʝ-

ʣʦʩʥʦ ʠʥʩʪʘʣʠʨʘʥʘ. ʇʫʰʪʘˁʝʪʦ ʚ ʦ ʨʘʙʦʪʘ ʝ ʯʝʢʦʨ ʦʜ ʩʪʨʘʥʘ ʥʘ ʦʙʫʯʝʥ ʧʝʨʩʦʥʘʣ, ʧʦʜ 

ʫʩʣʦʚʠ ʜʝʬʠʥʠʨʘʥʠ ʠ ʧʦʪʚʨʜʝʥʠ ʦʜ ʩʪʨʘʥʠʪʝ ʠʥʚʦʣʚʠʨʘʥʠ ʚʦ ʇʨʦʝʢʪʦʪ.  

ʇʫʰʪʘˁʝʪʦ ʚʦ ʧʨʦʙʥʘ ʨʘʙʦʪʘ ʝ ʦʙʚʨʩʢʘ ʢʘʢʦ ʯʝʢʦʨ ʢʘʜʝ ʰʪʦ ʦʙʿʝʢʪʠʪʝ ʠ ʦʧʨʝʤʘʪʘ ʥʘ 

ʧʦʩʪʨʦʿʢʘʪʘ ʩʝ ʧʨʦʚʝʨʫʚʘʘʪ ʠ ʧʦʪʚʨʜʫʚʘʘʪ ʚʦ ʩʤʠʩʦʣ ʥʘ ʥʠʚʥʘʪʘ ʪʝʭʥʠʯʢʘ ʠʩʧʨʘʚʥʦʩʪ 

ʠ ʦʩʥʦʚʥʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ. ʆʚʘ ʥʝʧʦʩʨʝʜʥʦ ʚʢʣʫʯʫʚʘ ʠ ʧʦʪʚʨʜʘ ʥʘ ʨʘʙʦʪʥʠʪʝ ʠ 

ʝʢʦʣʦʰʢʠ  ʧʘʨʘʤʝʪʨʠ, ʚʨʟ ʙʘʟʘ ʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʠʪʝ ʠ ʪʝʩʪʠʨʘˁʘʪʘ 

ʧʨʘʚʝʥʠ ʚʦ ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘ ʠ ʜʨʫʛʠ ʧʨʘʪʝʯʢʠ ʧʦʩʪʘʧʢʠ ʟʘ ʚʝʨʠʬʠʢʘʮʠʿʘ. ʐʪʦʤ 

ʧʫʰʪʘˁʝʪʦ ʚʦ ʧʨʦʙʥʘ ʨʘʙʦʪʘ ʩʝ ʧʨʠʬʘʪʠ ʠ ʦʜʦʙʨʠ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʠʩʪʘʧʠ ʢʦʥ ʧʫʰʪʘˁʝ 

ʚʦ ʨʘʙʦʪʘ. 

ʇʨʦʮʝʩʦʪ ʥʘ ʧʫʰʪʘˁʝ ʚʦ ʨʘʙʦʪʘ ʠʩʪʦ ʪʘʢʘ ʝ ʧʦʚʨʟʘʥ ʩʦ ʦʙʫʢʘʪʘ ʥʘ ʧʝʨʩʦʥʘʣʦʪ. 

ʊʨʘʥʩʬʝʨʦʪ ʥʘ ʟʥʘʝˁʝ ʝ ʟʥʘʯʘʝʥ ʥʝ ʩʘʤʦ ʟʘ ʧʦʩʪʠʛʘˁʝ ʥʘ ʠʩʧʨʘʚʥʘ ʨʘʙʦʪʘ ʥʘ ʧʦʩ-

ʪʨʦʿʢʘʪʘ, ʪʫʢʫ ʠ ʟʘ ʩʧʨʘʚʫʚʘˁʝ ʩʦ ʝʥʝʨʛʝʪʩʢʘʪʘ ʝʬʠʢʘʩʥʦʩʪ, ʝʤʠʩʠʠʪʝ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ 

ʛʘʩʦʚʠ, ʢʘʢʦ ʠ ʧʝʨʩʦʥʘʣʦʪ ʜʘ ʩʝ ʦʙʫʯʠ ʚʦ ʧʦʛʣʝʜ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʩʧʨʝʯʫʚʘˁʝ ʥʘ ʝʢʦ-

ʣʦʰʢʠ ʰʪʝʪʠ ʧʨʠ ʧʣʘʥʠʨʘʥʠ ʠ ʥʝʧʨʝʜʚʠʜʝʥʠ ʦʢʦʢʥʦʩʪʠ. 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  
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ʇʦʯʝʪʥʦʪʦ ʧʫʰʪʘˁʝ ʚʦ ʧʨʦʙʥʘ ʨʘʙʦʪʘ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ ʟʘʧʦʯʥʫʚʘ ʩʦ ʧʫʰʪʘˁʝ ʥʘ ʯʠʩʪʘ 

ʚʦʜʘ. ɺʘʢʚʠʦʪ ʧʨʠʩʪʘʧ ʝ ʫʩʚʦʝʥ ʟʘʨʘʜʠ ʧʦʪʨʝʙʘʪʘ ʩʠʪʝ ʨʘʙʦʪʥʠ, ʩʠʛʥʘʣʥʠ ʠ 

ʫʧʨʘʚʫʚʘʯʢʠ ʫʨʝʜʠ ʜʘ ʩʝ ʜʦʚʝʜʘʪ ʜʦ ʩʦʩʪʦʿʙʘ ʥʘ ʢʦʦʨʜʠʥʠʨʘʥʘ ʬʫʥʢʮʠʿʘ, ʢʘʢʦ ʰʪʦ ʩʝ 

ʙʘʨʘ ʩʦ ʧʨʦʝʢʪʦʪ. 

ɸʢʪʠʚʥʦʩʪʠʪʝ ʧʦʩʪʨʦʿʢʘʪʘ ʜʘ ʛʦ ʜʦʙʠʝ ʨʘʙʦʪʥʠʦʪ ʧʨʦʬʠʣ ʟʘ ʧʨʝʜʤʝʪ ʥʘ ʧʦʩʝʙʥʘ ʤʝʪʦ-

ʜʦʣʦʛʠʿʘ ʫʩʚʦʝʥʘ ʟʘ ʧʨʠʤʝʥʘ. ʆʚʘ ʠʩʪʦ ʪʘʢʘ ʿʘ ʚʢʣʫʯʫʚʘ ʠ ʚʨʝʤʝʥʩʢʘʪʘ ʨʘʤʢʘ ʟʘ ʚʦʩ-

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʧʨʦʮʝʩʠʪʝ, ʨʝʛʫʣʠʨʘˁʝ ʥʘ ʜʦʟʠʨʘˁʝʪʦ ʥʘ ʭʝʤʠʢʘʣʠʠ, ʧʦʜ ʧʦʩʪʦʿʘʥʘ 

ʢʦʥʪʨʦʣʘ ʥʘ ʨʘʙʦʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʠ ʘʥʘʣʠʟʠ ʥʘ ʜʦʙʠʝʥʠʦʪ ʝʬʣʫʝʥʪ. ʄʝʪʦʜʦʣʦʛʠʿʘʪʘ 

ʤʦʨʘ ʜʘ ʛʦ ʚʢʣʫʯʠ ʠ ʘʩʧʝʢʪʦʪ ʥʘ ʦʜʤʝʨʝʥʘ ʩʪʨʫʯʥʘ ʠʥʪʝʨʚʝʥʮʠʿʘ ʟʘ ʚʨʝʤʝ ʥʘ ʧʨʦʮʝʩʦʪ, 

ʜʦ ʢʦʣʢʫ ʩʝ ʧʦʿʘʚʠ ʥʝʢʦʿʘ ʥʝʧʨʘʚʠʣʥʦʩʪ, ʦʩʦʙʝʥʦ ʧʨʠ ʚʦʦʯʫʚʘˁʝʪʦ ʥʘ ʧʨʦʪʝʢʫʚʘˁʘ, 

ʟʛʦʣʝʤʝʥʘ ʙʫʯʘʚʘ, ʜʦʚʦʣʥʦ ʧʨʦʩʪʦʨ ʟʘ ʦʜʣʘʛʘˁʝ, ʩʢʣʘʜʠʨʘˁʝ ʠ ʨʘʢʫʚʘˁʝ ʩʦ ʤʘʪʝʨʠ-

ʿʘʣʠʪʝ ʠ ʜʨʫʛʦ.  

ɿʘ ʚʨʝʤʝ ʥʘ ʧʫʰʪʘˁʝʪʦ ʚʦ ʨʘʙʦʪʘ ʛʘʨʘʥʪʠʨʘʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʧʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ 

ʩʪʨʘʥʘ ʥʘ ʠʥʩʪʘʣʠʨʘʥʘʪʘ ʦʧʨʝʤʘ ʤʦʨʘ ʜʘ ʙʠʜʝ ʧʦʪʚʨʜʝʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʦʚʣʘʩʪʝʥʠ 

ʧʨʘʚʥʠ ʣʠʮʘ ʧʨʝʜ ʧʨʠʤʦʧʨʝʜʘʚʘˁʝ ʥʘ  ʧʦʩʪʨʦʿʢʘʪʘ ʦʜ ʀʟʚʝʜʫʚʘʯʦʪ ʥʘ ʈʘʢʫʚʘʯʦʪ. 

ʉʨʝʜʩʪʚʘʪʘ ʟʘ ʧʦʩʪʦʿʘʥʦ ʩʣʝʜʝˁʝ, ʢʘʢʦ ʣʘʙʦʨʘʪʦʨʠʿʘ, ʤʝʨʥʘ ʦʧʨʝʤʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ, 

ʚʤʨʝʞʫʚʘˁʝ ʥʘ ʧʨʠʙʨʘʥʠʪʝ ʧʦʜʘʪʦʮʠ, ʧʨʝʪʩʪʘʚʫʚʘ ʜʝʣ ʦʜ ʧʫʰʪʘˁʝʪʦ ʚʦ ʨʘʙʦʪʘ. ɵʝ 

ʙʠʜʝ ʜʦʩʪʘʚʝʥʘ ʧʦʩʝʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʟʘ ʠʩʧʨʘʚʥʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ, ʟʘʝʜʥʦ ʩʦ ʧʨʠ-

ʬʘʪʝʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ ʧʨʠʢʘʞʫʚʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ.  

ʇʫʰʪʘˁʝʪʦ ʚʦ ʨʘʙʦʪʘ ˃ʝ ʩʦʜʨʞʠ ʠ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʩʣʝʜʝˁʝ ʚʦ ʨʝʘʣʥʦ ʚʨʝʤʝ ʥʘ 

ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʦʚʣʘʩʪʝʥʠ ʣʠʮʘ, ʢʘʢʦ ʠ ʧʦʥʘʪʘʢʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ʟʘʠʥʪʝʨʝʩʠʨʘʥʠ ʩʪʨʘʥʠ, 

ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʿʘʚʥʦʩʪʘ. ʇʨʠʩʪʘʧ ʜʦ ʦʚʠʝ ʧʦʜʘʪʦʮʠ ˃ʝ ʙʠʜʝ ʜʝʬʠʥʠʨʘʥ / ʦʜʦʙʨʝʥ 

ʧʨʝʪʭʦʜʥʦ. 

ʇʨʝʢʠʥ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ ʠʣʠ ʥʝʢʦʿ ʥʝʿʟʠʥ ʜʝʣ ʤʦʨʘ ʠʩʪʦ ʪʘʢʘ ʜʘ ʙʠʜʝ 

ʧʨʝʜʤʝʪ ʥʘ ʧʣʘʥ ʟʘ ʧʨʝʢʠʥ ʥʘ ʨʘʙʦʪʘ ï ʨʝʭaʙʠʣʠʪʘʮʠʿʘ ʧʨʠʬʘʪʝʥ ʧʨʝʜ ʘʢʪʠʚʠʨʘˁʝʪʦ  

ʥʘ ʚʘʢʦʚ ʯʝʢʦʨ. ʇʨʝʢʠʥ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʥʝʢʦʠ ʜʝʣʦʚʠ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ ʤʦʞʝ ʠʩʪʦ ʪʘʢʘ ʜʘ 

ʟʥʘʯʠ ʜʝʢʘ ʧʦʩʪʦʿʘʪ ʜʝʬʠʥʠʨʘʥʠ ʧʦʜʦʙʨʫʚʘˁʘ ʢʦʠ ʰʪʦ ʠʟʠʩʢʫʚʘʘʪ ʩʪʘʨʠʪʝ ʜʝʣʦʚʠ ʜʘ 

ʩʝ ʨʫʰʘʪ ʠ/ʠʣʠ ʦʜʩʪʨʘʥʘʪ. 

ʃʦʢʘʮʠʠʪʝ ʢʘʜʝ ʰʪʦ ʩʝ ʦʜʚʠʚʘ ʨʫʰʝˁʝ ʠ ʨʘʩʯʠʩʪʫʚʘˁʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ 

ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʜʦʚʝʜʝʥʠ ʚʦ ʩʦʩʪʦʿʙʘ ʜʝʬʠʥʠʨʘʥʘ ʩʦ ʧʣʘʥʦʪ. ɸʢʦ 

ʦʩʪʘʪʦʮʠ ʥʘ ʧʨʦʮʝʩʦʪ ʩʝ ʧʨʝʜʤʝʪ ʥʘ ʥʝʢʦʿʘ ʩʧʝʮʠʬʠʯʥʘ ʘʢʪʠʚʥʦʩʪ, ʢʘʢʦ ʨʝʤʝʜʠʿʘʮʠʿʘ, 

ʦʚʦʿ ʯʝʢʦʨ ʩʝ ʩʤʝʪʘ ʟʘ ʜʝʣ ʦʜ ʧʦʩʝʙʥʠ ʘʥʘʣʠʟʠ ʠ ʜʦʟʚʦʣʠ, ʚʢʣʫʯʠʪʝʣʥʦ ʧʨʠʬʘ˃ʘˁʝ ʥʘ 

ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ. 

ɸʥʘʣʠʟʠʪʝ ʥʘ ʧʦʯʚʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʩʝ ʧʦʪʨʝʙʥʠ ʧʦ ʧʨʝʩʪʘʥʦʢʦʪ ʩʦ ʨʘʙʦʪʘ, ʢʘʢʦ 

ʩʨʝʜʩʪʚʦ ʟʘ ʚʝʨʠʬʠʢʘʮʠʿʘ ʜʝʢʘ ʥʝʤʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʰʪʝʪʥʠ ʤʘʪʝʨʠʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʢʘʜʝ 

ʰʪʦ ʨʘʙʦʪʝʣʘ ʧʦʩʪʨʦʿʢʘʪʘ ʠʣʠ ʥʝʢʦʿ ʥʝʿʟʠʥ ʜʝʣ.  

4.11 ʉʠʨʦʚʠʥʠ, ʛʨʘʜʝʞʥʠ ʤʘʪʝʨʠʿʘʣʠ ʠ ʦʧʨʝʤʘ  

ɻʨʘʜʝʞʥʘ ʬʘʟʘ  

ʅʘ ʛʨʘʜʠʣʠʰʪʝʪʦ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʩʪʘʥʜʘʨʥʘʪʘ ʦʧʨʝʤʘ ʠ ʩʪʘʥʜʘʨʜʥʠʪʝ ʛʨʘʜʝʞʥʠ ʤʘʪʝ-

ʨʠʿ ʘʣʠ (ʙʝʪʦʥ, ʮʠʛʣʘ, ʯʝʣʠʢ ʠ ʜʨʫʛʠ ʟʠʜʘʨʩʢʠ ʤʘʪʝʨʠʿʘʣʠ, ʘʩʬʘʣʪ, ʤʘʪʝʨʠʿʘʣʠ ʟʘ 

ʟʘʚʘʨʫ-ʚʘˁʝ, ʮʝʚʢʠ ʦʜ ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʿ ʘʣʠ, ʝʣʝʢʪʨʦ ʤʘʪʝʨʠʿʘʣʠ ʠ ʜʨʫʛʦ).  

ʉʪʘʥʜʘʨʥʘ ʦʧʨʝʤʘ ʠ ʪʝʰʢʠ ʚʦʟʠʣʘ: ʢʘʤʠʦʥʠ, ʢʦʧʘʯʠ, ʫʪʦʚʘʨʫʚʘʯʠ, ʢʦʤʧʨʝʩʦʨʠ, 

ʢʦʤʧʘʢʪʦʨʠ, ʤʠʢʩʝʨʠ ʟʘ ʙʝʪʦʥ, ʢʨʘʥʦʚʠ, ʙʫʣʜʦʞʝʨʠ ʠ ʜʨ, ˃ʝ ʙʠʜʘʪ ʘʥʛʘʞʠʨʘʥʠ ʟʘ 
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ʚʨʝʤʝ ʥʘ ʠʟʛʨʘʜʙʘʪʘ.   

ʆʧʝʨʘʪʠʚʥʘ ʬʘʟʘ  

ʊʘʙʝʣʘ 22. ʆʯʝʢʫʚʘʥʠ ʢʦʣʠʯʠʥʠ ʥʘ ʦʪʧʘʜ   

ʀʟʚʦʨ  ʆʪʧʘʜ ʂʦʜ ʂʦʣʠʯʠʥʘ 

ʄʝʭaʥʠʯʢʘ ʛʨʫʙʘ ʠ ʬʠʥʘ 
ʨʝʰʝʪʢʘ   

ʀʥʝʨʪʝʥ ʦʪʧʘʜ 19 08 01 
2030 -14342 kg/d 

2045 ï 15120 kg /d 

ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʢʨʫʧʥʠ 
ʤʘʪʝʨʠʠ ʠ ʤʘʩʪʠ  

ʀʥʝʨʪʝʥ ʦʪʧʘʜ 19 08 02 
2030 ï 4876 kg /d 
2045 ï 5141 kg /d 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʝʧʝʣ  ʆʪʧʘʜ ʦʜ ʛʦʨʝˁʝ  10 01 15 
2030 ï 106t/ʥʝʜ 
2045 - 116 t/ʥʝʜ 

ʃʝʪʝʯʢʘ ʧʝʧʝʣ ʦʜ 
ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʧʦʠʥʘʢʚʘ ʦʜ   
10.01.016 

ʆʪʧʘʜ ʦʜ ʛʦʨʝˁʝ 10.01.17 - 

ʇʝʩʦʢ ʦʜ ʬʣʫʠʜʠʟʠʨʘʥʘʪʘ 
ʧʦʩʪʝʣʢʘ  

ʆʪʧʘʜ ʦʜ 
ʠʥʩʠʥʝʨʘʪʦʨʦʪ 

10.01.24 - 

ʆʩʪʘʪʦʢ ʦʜ ʧʝʧʝʣ ʥʝʩʧʦʤʥʘʪ 
ʚʦ   

ʆʪʧʘʜ ʦʜ 
ʠʥʩʠʥʝʨʘʪʦʨʦʪ 

19.01.12 13 t/ʥʝʜ 

 

 

ʊʘʙʝʣʘ 23. ʈʝʘʛʝʥʩʠ / ʭʝʤʠʢʘʣʠʠ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ  

ʈʝʘʛʝʥʩʠ 
ʋʩʣʦʚʠ ʟʘ 
ʩʢʣʘʜʠʨʘˁʝ 

ʌʘʟʘ ʥʘ 
ʢʦʨʠʩʪʝˁʝ  

ʂʦʣʠʯʠʥʘ 
(2030) 
t/ʛʦʜ 

ʂʦʣʠʯʠʥʘ  
(2045) 
t/ʛʦʜ 

FeCl3 

ʢʦʤʝʨʮʠʿʘʣʝʥ 
ʨʘʩʪʚʦʨ 42% 

ɹʘʟʝʥʠ ʦʜ 
ʚʠʩʦʢʦʛʫʩʪʠʥʩʢʠ ʧʦʣʠ-
ʝʪʠʣʝʥ  (2x 50m3), 
ʦʛʨʘʜʝʥ ʙʝʪʦʥʩʢʠ 

ʨʝʪʝʥʮʠʦʥʝʥ ʙʘʟʝʥ ʚʦ 
ʩʣʫʯʘʿ ʥʘ ʠʩʪʝʢʫʚʘˁʝ  

ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ 
ʪʨʝʪʤʘʥ ʥʘ  
ʬʦʩʬʦʨ 

- 6.9m3/d 

H2SO4  96% ɹʘʟʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ  
ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ 
ʪʨʝʪʤʘʥ ʥʘ  
ʚʦʟʜʫʭ 

l/h 1.4 

NaOH 30% ʂʦʥʪʝʿʥʝʨ  
ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ 
ʪʨʝʪʤʘʥ ʥʘ  
ʚʦʟʜʫʭ 

l/h 16.8 

NaOCl  48% ɹʘʟʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ 
ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ 
ʪʨʝʪʤʘʥ ʥʘ  
ʚʦʟʜʫʭ 

m3 15 

Aʢʪʠʚʝʥ ʿʘʛʣʝʥ  ʂʘʩʝʪʘ ʚʦ ʢʫʪʠʿʘ 
ʊʨʝʪʤʘʥ ʥʘ 
ʙʠʦʛʘʩ  

t/ʥʝʜʝʣʥʦ 0.21 

ɹʠʢʘʨʙʦʥʘʪ ɹʘʟʝʥ ʟʘ ʩʢʣʘʜʠʨʘˁʝ 
ʊʨʝʪʤʘʥ ʥʘ 
ʙʠʦʛʘʩ   

kg/h 123.6 

ʇʦʣʠʤʝʨʠ   ɻʦʣʝʤʘ ʚʨʝ˃ʘ  ʆʙʝʟʚʦʜʥʫʚʘˁʝ  kg/h 259 
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5 ʆʇʀʉ ʅɸ ɻʃɸɺʅʀʊɽ ɸʃʊɽʈʅɸʊʀɺʀ ʅɸ ʇʈʆɽʂʊʆʊ   

ʀʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʦʛʨʘʥʠʯʫʚʘˁʘʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʠ ʦʩʥʦʚʥʠʪʝ ʧʦʜʘʪʦʮʠ ʧʦʪʨʝʙʥʠ ʟʘ 

ʜʠʤʝʥʟʠʦʥʠʨʘˁʝ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ, ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʤʦʞʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʚʦ ʩʪʫʜʠʿʘʪʘ ʥʘ ʦʜʨʞʣʠʚʦʩʪ ʙʝʘ ʥʘʚʝʜʝʥʠ ʥʝʢʦʣʢʫ ʨʘʟʣʠʯʥʠ 

ʨʝʰʝʥʠʿʘ ʟʘ ʣʠʥʠʠʪʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘʪʘ ʚʦʜʘ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝʪʦ ʥʘ ʪʠˁʘ.  ʉʝʢʦʝ ʦʜ 

ʨʝʰʝʥʠʿʘʪʘ ʝ ʩʦ ʧʦʩʝʙʝʥ ʪʝʭʥʠʯʢʠ ʧʨʠʩʪʘʧ ʠ ʨʘʟʣʠʯʥʠ ʬʠʥʘʥʩʠʩʢʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʥʠʚʥʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ. 

ʈʘʟʣʠʯʥʠʪʝ ʦʧʮʠʠ ʛʠ ʟʝʤʘʘʪ ʧʨʝʜʚʠʜ ʙʘʨʘˁʘʪʘ ʟʘ ʠʟʣʝʟʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʪʨʝʪʠ-

ʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦʛʣʘʩʥʦ ʥʘʮʠʦʥʘʣʥʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʢʦʿʘ ʮʝʣʦʩʥʦ ʛʠ ʪʨʘʥʩʧʦʥʠʨʘ 

ʙʘʨʘˁʘʪʘ ʥʘ  ʜʠʨʝʢʪʠʚʘʪʘ ʟʘ  ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ.  

5.1 ʉʮʝʥʘʨʠʦ ʙʝʟ ʘʢʪʠʚʥʦʩʪʠ 

ɼʦʢʦʣʢʫ ʦʚʘ ʩʮʝʥʘʨʠʦ ʦʩʪʘʥʝ ʥʘ ʩʠʣʘ, ʚʦ ʠʜʥʠʥʘ ʝ ʥʝʠʟʙʝʞʥʦ ʚʣʦʰʫʚʘˁʝ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʦʧʰʪʝʩʪʚʦʪʦ. ʆʚʘ ʩʮʝʥʘʨʠʦ ˃ʝ ʛʠ Ăʧʦʜʦʙʨʠñ ʩʣʝʜʥʠʪʝ ʪʨʝʥʜʦʚʠ 

ʚʦ ʦʜʥʦʩ ʥʘ: 

ɾʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 

¶ ʇʦʥʘʪʘʤʦʰʥʦ ʚʣʦʰʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ ʢʘʢʦ ʠ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʟʘʨʘʜʠ ʠʩʧʫʰʪʘˁʝ ʥʘ ʝʥʦʨʤʥʠ  ʢʦʣʠʯʠʥʠ ʥʝʪʨʝʪʠʨʘʥʘ ʚʦʜʘ 

ʩʝ ʜʦʜʝʢʘ ʨʝʢʘʪʘ ʥʝ ʩʪʘʥʝ ʝʫʪʨʦʬʠʯʥʘ - ʤʨʪʚʘ ʨʝʢʘ; 

¶ ʅʝʫʩʦʛʣʘʩʫʚʘˁʝ ʩʦ ʧʨʠʤʝʥʣʠʚʠʪʝ ʨʝʛʫʣʘʪʠʚʥʠ ʙʘʨʘˁʘ; 

¶ ɻʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʘʢʚʘʪʠʯʥʘʪʘ ʠ ʢʦʧʥʝʥʘ ʬʣʦʨʘ ʠ ʬʘʫʥʘ. 

  ʉʦʮʠʦ-ʝʢʦʥʦʤʩʢʠ ʘʩʧʝʢʪ  

¶ ɿʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʘʢʫʪʥʠ ʠʥʬʝʢʪʠʚʥʠ ʠʥʪʝʩʪʠʥʘʣʥʠ ʙʦʣʝʩʪʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ 

ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʢʦʣʠʬʦʨʤʥʠ ʙʘʢʪʝʨʠʠ ʚʦ, ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʘʥʘʝʨʦʙʥʠ 

ʙʘʢʪʝʨʠʠ, ʢʘʢʦ ʠ ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʬʝʢʘʣʥʠ ʙʘʢʪʝʨʠʠ (E. coli, E coli TT, 

Enterococcus, Enterobacter spp) ʚʦ ʨʝʢʘ ɺʘʨʜʘʨ; 

¶  ɽʢʦʥʦʤʩʢʠ ʟʘʛʫʙʠ ʥʘ ʟʝʤʿʦʜʝʣʮʠʪʝ - ʥʘʤʘʣʝʥ ʢʚʘʣʠʪʝʪ ʠ ʢʚʘʥʪʠʪʝʪ ʥʘ ʧʦʩʝʚʠ-

ʪʝ ʥʘʚʦʜʥʝʪʠ ʩʦ ʟʘʛʘʜʝʥʘ ʚʦʜʘ;   

¶ ʅʘʤʘʣʝʥ ʝʢʦʥʦʤʩʢʠʦʪ ʨʘʟʚʦʿ ʠ ʥʦʚʠ ʚʨʘʙʦʪʫʚʘˁʘ.   

5.2 ʆʧʠʩ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠʪʝ ʧʨʦʮʝʩʠ 

ʀʜʝʥʪʠʬʠʢʘʮʠʿʘ ʠ ʘʥʘʣʠʟʘ ʥʘ ʤʦʞʥʠʪʝ ʨʝʰʝʥʠʿʘ  ʟʘ ʣʠʥʠʿʘʪʘ ʥʘ ʚʦʜʘ 

ʈʘʟʣʠʯʥʠʪʝ ʧʦʩʪʦʿʥʠ ʠ ʥʘʿʯʝʩʪʦ ʜʦʣʛʦ ʪʝʩʪʠʨʘʥʠ ʧʨʦʮʝʩʠ ʩʝ ʩʤʝʪʘaʪ ʢʘʢʦ ʤʦʞʥʠ ʜʘ 

ʪʨʝʪʠʨʘʘʪ ɹʇʂ5, ʍʇʂ ʠ ɺʢʫʧʥʦ ʎ.ʄ. ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʜʦ ʧʦʛʦʨʝ ʧʨʝʜʣʦʞʝʥʠʪʝ 

ʮʝʣʠ. ʇʨʝʣʠʤʠʥʘʨʥʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʨʘʩʧʦʣʦʞʣʠʚʠʪʝ ʨʝʰʝʥʠʿʘ ʝ ʥʘʧʨʘʚʝʥʘ ʩʧʦʨʝʜ 

ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ:   

ʇʦʪʨʝʙʥʦ ʟʝʤʿʠʰʪʝ; 

ʉʦʦʜʚʝʪʥʦʩʪ ʥʘ ʧʨʦʮʝʩʦʪ ʚʦ ʦʜʥʦʩ ʥʘ ʧʦʪʨʝʙʥʠʦʪ ʩʪʝʧʝʥ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʢʨʘʪʢʦʨʦʯʥʠ, 

ʩʨʝʜʥʦʨʦʯʥʠ ʠ ʜʦʣʛʦʨʦʯʥʠ ʧʦʪʨʝʙʠ; 

ɺʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʬʣʫʝʥʪʦʪ  ʜʦ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ; 

ʇʦʩʪʦʿʥʘ ʧʨʠʤʝʥʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ ʩʣʠʯʝʥ ʢʘʧʘʮʠʪʝʪ; 
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ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ. 

ɺʦ ʪʘʘ ʥʘʩʦʢʘ ʧʨʝʜʣʦʞʝʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʦʧʮʠʠ: 

Â ʇʨʦʜʦʣʞʝʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ (EA);  

Â ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ, ʠʩʪʦ ʧʦʟʥʘʪ ʢʘʢʦ ʧʨʦʮʝʩ ʥʘ ʢʦʥʚʝʥʮʠʦ-

ʥʘʣʥʘ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ ʠʣʠ (ASPS); 

Â ʇʨʦʮʝʩ ʩʦ ʤʝʤʙʨʘʥʩʢʠ ʙʠʦʨʝʘʢʪʦʨ (MBR); 

Â ʂʠʩʣʦʨʦʜʥʦ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ (OAS); 

Â ʂʦʣʠʯʠʥʩʢʠ ʩʝʢʚʝʥʮʠʿʘʣʥʠ ʨʝʘʢʪʦʨʠ (SBR); 

Â ʈʝʘʢʪʦʨʠ ʩʦ ʧʦʩʪʝʣʢʘ ʦʜ ʧʦʜʚʠʞʝʥ ʙʠʦʬʠʣʤ (MBBR); 

Â ɸʝʨʠʨʘʥʘ ʣʘʛʫʥʘ (AL); 

Â ʇʨʦʮʝʩ ʥʘ ʙʠʣʦʰʢʘ ʬʦʣʪʨʘʮʠʿʘ (BF); 

Â ʂʦʥʚʝʥʮʠʦʥʘʣʝʥ ʧʨʦʮʝʜʝʥ ʬʠʣʪʝʨ (CTF) 

ʇʨʦʮʝʥʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʩʦʛʣʘʩʥʦ ʠʟʙʨʘʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʝ ʜʘʜʝʥʘ ʚʦ ʩʣʝʜ-

ʥʘʪʘ ʪʘʙʝʣʘ.   

ʊʘʙʝʣʘ 24. ʇʨʦʮʝʥʢʘ ʥʘ ʧʦʩʪʦʿʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʚʦʜʠʪʝ ʩʧʦʨʝʜ ʙʘʨʘˁʘʪʘ ʥʘ ʇʨʦʝʢʪʦʪ 

ʇʨʦʮʝʩ  
ʇʦʪʨʝʙʥʦ 
ʟʝʤʿʠʰʪʝ 

ʇʦʛʦʜʥʦʩʪ ʟʘ 
ʢʨʘʪʢʦʨʦʯʥʦ 

ʠ 
ʜʦʣʛʦʨʦʯʥʦ 
ʥʠʚʦ ʥʘ  
ʪʨʝʪʤʘʥ   

ɺʣʠʿʘʥʠʝ 
ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ 
ʩʨʝʜʠʥʘ 

ɺʣʠʿʘʥʠʝ ʥʘ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ ʥʘ 

ʧʨʦʮʝʩʦʪ 

ʇʦʩʪʦʿʥʘ 
ʧʨʠʤʝʥʘ ʟʘ 
ʪʨʝʪʤʘʥ ʥʘ 
ʦʪʧʘʜʥʠ ʚʦʜʠ 
ʩʦ ʩʣʠʯʝʥ 
ʢʘʧʮʠʪʝʪ 

ʇʨʦʜʦʣʞʝʥʘ 
ʘʢʪʠʚʥʘ ʤʠʣ 

(EAS) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 
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ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʅʘʿʯʝʩʪʦ 
ʢʦʨʠʩʪʝʥ 

ʧʨʦʮʝʩ ʩʦ ʙʠʣʦ 
ʢʦʿʘ ʛʦʣʝʤʠʥʘ 

ɸʢʪʠʚʥʘ ʪʠˁʘ 
ʩʦ ʧʨʠʤʘʨʥʦ 
ʪʘʣʦʞʝˁʝ  

(ASPS)   

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 

ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʅʘʿʯʝʩʪʦ 
ʢʦʨʠʩʪʝʥ 
ʧʨʦʮʝʩ  ʩʦ 
ʙʠʣʦ ʢʦʿʘ 
ʛʦʣʝʤʠʥʘ 

ʄʝʤʙʨʘʥʩʢʠ 
ʙʠʦʨʝʘʢʪʦʨʠ 

(MBR) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

(ʤʥʦʛʫ 
ʢʦʤʧʘʢʪʝʥ 
ʧʨʦʮʝʩ )  

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 

ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʇʨʠʤʝʥʣʠʚʘ ʟʘ 
ʩʠʪʝ ʛʦʣʝʤʠʥʠ 
ʥʘ ʇʉʆɺ 

ʂʠʩʣʦʨʦʜʥʦ 
ʘʢʪʠʚʠʨʘʥʘ 
ʪʠˁʘ  
(OAS) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 

ʅʝ ʩʝ ʧʨʝʧʦʨʘʯʫʚʘ 
ʟʘ ʚʠʩʦʢʦ ʨʘʟʨʝʜʝʥ 
ʠʥʬʣʫʝʥʪ ʢʘʢʦ ʰʪʦ 
ʝ ʩʣʫʯʘʿ ʚʦ ʦʚʦʿ 

ʧʨʦʝʢʪ   

ʅʘʿʯʝʩʪʦ ʩʝ 
ʢʦʨʠʩʪʠ ʟʘ 
ʠʥʜʫʩʪʨʠʩʢʠ  ʠ 
ʥʘʜʛʨʘʜʙʘ  ʥʘ 
ʧʦʩʪʦʿ-ʥʠʪʝ 
ʫʨʙʘʥʠ  ʇʉʆɺ 

ʂʦʣʠʯʠʥʩʢʠ 
ʩʝʢʚʝʥʮʠʿʘʣʥʠ 
ʨʝʘʢʪʦʨʠ  

(SBR) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 

ʅʝ ʩʝ ʧʨʝʧʦʨʘʯʫʚʘ 
ʟʘ ʚʠʩʦʢʦ ʨʘʟʨʝʜʝʥ 
ʠʥʬʣʫʝʥʪ ʢʘʢʦ ʰʪʦ 
ʝ ʩʣʫʯʘʿ ʚʦ ʦʚʦʿ 

ʧʨʦʝʢʪ   

ɻʦʣʝʤʘ 
ʧʨʠʤʝʥʘ  ʥʦ 
ʧʦʩʝʝʜʚʝʪʝʥ 
ʧʨʦʮʝʩ ʟʘ ʤʘʣʠ 
ʠ ʩʨʝʜʥʠ 
ʇʉʆɺ.   

ʈʝʘʢʪʦʨʠ ʩʦ 
ʧʦʩʪʝʣʢʘ ʦʜ 
ʧʦʜʚʠʞʝʥ 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 

ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʅʘʿʯʝʩʪʦ ʩʝ 
ʢʦʨʠʩʪʠ ʟʘ 
ʥʘʜʛʨʘʜʙʘ ʥʘ 
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ʙʠʦʬʠʣʤ  

(MBBR) 
ʟʘʜʦʚʦʣʘʪ ʧʦʩʪʦʿʥʠʪʝ 

ʫʨʙʘʥʠ  
ʩʪʘʥʠʮʠ.  

 

ɸʝʨʠʨʘʥʘ 
ʣʘʛʫʥʘ 

 (AL)) 

ʅʝʢʦʤʧʘʪʠ-
ʙʠʣʥʘ ʩʦ 

ʛʦʣʝʤʠʥʘʪʘ ʥʘ 
ʣʦʢʘʮʠʿʘʪʘ  

(ʥʘʜ  > 150 ha) 

ɹʘʨʘˁʘʪʘ ʟʘ 
ʢʚʘʣʠʪʝʪ ʥʘ   
ɹʇʂ5, ɺʉʄ ʠ 
ʍʇʂ ʪʝʰʢʦ ʩʝ 
ʧʦʩʪʠʛʥʫʚʘʘʪ 
ɹʘʨʘˁʘʪʘ ʟʘ 
ʢʚʘʣʠʪʝʪ ʥʘ  
N ʠ P ʥʝ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʘʪ 

ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʄʘʣʘ ʧʨʠʤʝʥʘ 
ʟʘ ʛʦʣʝʤʠ 

ʩʪʘʥʠʮʠ (ʙʘʨʝʤ 
ʚʦ ɽʚʨʦʧʘ) 

ʂʦʥʚʝʥʮʠʦʥʘ
ʣʝʥ ʪʨʠʢʣʠʥʛ 
ʬʠʣʪʝʨ (CTF) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

ɹʘʨʘˁʘʪʘ ʟʘ 
ʢʚʘʣʠʪʝʪ ʥʘ  

N ʠ P ʥʝ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʧʦʩʪʠʛʥʘʪ, 
ʧʦʪʨʝʙʥʠ ʩʝ 
ʜʦʧʦʣʥʠʪʝʣʥʠ 
ʨʘʙʦʪʠ 

ʙʘʟʠʨʘʥʠ ʥʘ 
ʜʨʫʛʠ 

ʧʨʦʮʝʩʠ  (BF) 
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 ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ʉ® ʧʦʤʘʣʘ 
ʫʧʦʪʨʝʙʘ ʟʘ 
ʛʦʣʝʤʠ ʇʉʆɺ 
ʟʘʨʘʜʠ 
ʨʝʣʘʪʠʚʥʦ 
ʤʘʣʘʪʘ 

ʝʬʠʢʘʩʥʦʩʪ 

ɹʠʦʣʦʰʢʘ 
ʬʠʣʪʨʘʮʠʿʘ 
 (BF) 

ʂʦʤʧʘʪʠʙʠʣʥʘ 
ʩʦ ʛʦʣʝʤʠʥʘʪʘ 
ʥʘ ʣʦʢʘʮʠʿʘʪʘ 
(ʢʦʤʧʘʢʪʝʥ) 

ʉʠʪʝ ʙʘʨʘˁʘ 
ʟʘ ʢʚʘʣʠʪʝʪ 
ʤʦʞʘʪ ʜʘ ʩʝ 
ʟʘʜʦʚʦʣʘʪ 

ʅ
ʝ
ʧ
ʨ
ʠ
ʿ
ʘ
ʪ
ʥ
ʘ
 
ʤ
ʠ
ʨ
ʠ
ʟ
ʙ
ʘ

. 

ʅ
ʝ
ʿ
ʟ
ʠ
ʥ
ʦ
ʪ
ʦ
 
ʦ

ʪ
ʩ
ʪ
ʨ
ʘ
ʥ
ʫ

ʚ
ʘ-

ˁ
ʝ
 
ʝ
 
ʥ
ʝ
ʦ
ʧ
ʭ
ʦ
ʜ
ʥ
ʦ

, 

ʦ
ʩ
ʦ
ʙ
ʝ
ʥ
ʦ
 
ʚ
ʦ

 ʣ
ʠ
ʥ
ʠ
ʿ
ʘ
ʪ
 
ʥ
ʘ
 

ʪ
ʠ
ˁ
ʘ
ʪ
ʘ
.

 

ʂʦʤʧʘʪʠʙʠʣʥʘ ʩʦ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ 
ʥʘ ʠʥʬʣʫʝʥʪʦʪ 

ɻʦʣʝʤʘ 
ʧʨʠʤʝʥʘ ʟʘ 
ʩʠʪʝ ʛʦʣʝʤʠʥʠ 
ʥʘ ʇʉʆɺ 

ɸʣʪʝʨʥʘʪʠʚʠ ʠʩʢʣʫʯʝʥʠ ʦʜ ʧʦʥʘʪʘʤʦʰʥʘ ʝʚʘʣʫʘʮʠʿʘ  

ʆʢʩʠʜʠʨʘʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ: ʥʘʤʝʥʝʪʘ ʟʘ ʩʠʣʥʦ ʟʘʛʘʜʝʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ (ʥʝ ʝ ʩʦʦʜʚʝʪʥʘ 

ʟʘ ʢʦʤʫʥʘʣʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ). 

Kʦʣʠʯʠʥʩʢʠ ʩʝʢʚʝʥʮʠʿʘʣʝʥ ʨʝʘʢʪʦʨ: ʧʦʝʬʠʢʘʩʥʘ ʟʘ ʚʠʩʦʢʦ ʢʦʥʮʝʥʪʠʨʘʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ 

ʰʪʦ ʥʝ ʝ ʩʣʫʯʘʿ  ʩʦ ʬʝʢʘʣʥʘʪʘ ʚʦʜʘ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ.  

ʈʝʘʢʪʦʨ ʩʦ ʧʦʜʚʠʞʥʘ ʙʠʦ-ʬʠʣʤ ʧʦʢʨʠʚʢʘ: ʥʘʿʯʝʩʪʦ ʥʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʛʦʣʝʤʠ ʧʨʝʯʠʩ-

ʪʠʪʝʣʥʠ ʩʪʘʥʠʮʠ.  

ɸʝʨʠʨʘʥʠ ʣʘʛʫʥʠ (AL): ɹʘʨʘ ʛʦʣʝʤʘ ʧʦʚʨʰʠʥʘ ʠ ʠʤʘ ʥʠʩʢʠ ʧʝʨʬʦʤʘʥʩʠ.  

ʂʦʥʚʝʥʮʠʦʥʘʣʝʥ ʧʨʦʮʝʜʝʥ ʬʠʣʪʝʨ (CTF): ʥʠʩʢʠ ʧʝʨʬʦʤʘʥʩʠ ʠ ʥʠʩʢʘ ʝʬʠʢʘʩʥʦʩʪ 

ɸʣʪʝʨʥʘʪʠʚʠ ʩʝʣʝʢʪʠʨʘʥʠ ʟʘ ʥʘʪʘʤʦʰʥʘ ʝʚʘʣʫʘʮʠʿʘ 

ɼʦʧʦʣʥʠʪʝʣʥʘ ʪʝʭʥʠʯʢʘ ʠ ʬʠʥʘʥʩʠʩʢʘ ʩʧʦʨʝʜʙʘ ʧʦʤʝʺʫ 4ʪʝ ʦʩʪʘʥʘʪʠ ʦʧʮʠʠ ʧʦʢʘʞʫʚʘ 

ʜʝʢʘ ʆʧʮʠʿʘ 3 - ʄʝʤʙʨʘʥʩʢʠ ʙʠʦʨʝʘʢʪʦʨ ʠ ʦʧʮʠʿʘ 4 ɹʠʦ ʬʠʣʪʨʘʮʠʿʘ, ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ 

ʆʧʮʠʿʘ 1 ʇʨʦʜʦʣʞʝʥʘ ʘʝʨʘʮʠʿʘ (ʇɸ) ʠ ʆʧʮʠʿʘ 2 - ɸʢʪʠʚʠʨʘʥʘ ʪʠ ʘˁ ʩʦ ʧʨʠʤʘʨʥʦ 

ʪʘʣʦʞʝˁʝ, ʥʘʨʝʯʝʥʘ ʠ ʇʨʦʮʝʩ ʩʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ ʠʣʠ CASP, ʠʤʘʘʪ 

ʤʥʦʛʫ ʧʦʚʠʩʦʢʠ ʪʨʦʰʦʮʠ ʟʘ ʠʥʚʝʩʪʠʮʠʠ ʠ ʧʦʛʦʣʝʤʘ ʢʦʣʠʯʠʥʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ ʪʠˁʘ. 

ʉʧʦʨʝʜʙʘʪʘ ʥʘ ʦʧʮʠʿʘ 1 ʠ ʦʧʮʠʿʘ 2 ʝ ʥʘʧʨʘʚʝʥʘ ʥʘ ʦʩʥʦʚ ʥʘ ɸʥʘʣʠʟʘʪʘ ʥʘ  ʿʘʢʠʪʝ 

ʩʪʨʘʥʠ, ʩʣʘʙʦʩʪʠʪʝ, ʤʦʞʥʦʩʪʠʪʝ ʠ ʟʘʢʘʥʠʪʝ. SWOT ʤʘʪʨʠʮʘʪʘ ʜʘʜʝʥʘ ʚʦ ʧʨʦʜʦʣʞʝʥʠʝ. 
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Tʘʙʝʣʘ 25.SWOT ʘʥʘʣʠʟʘ  

 ʇʆɿʀʊʀɺʅʀ ɽʌɽʂʊʀ ʅɽɻɸʊʀɺʅʀ ɽʌɽʂʊʀ 

ʇʨʝʜʥʦʩʪʠ ʅʝʜʦʩʪʘʪʦʮʠ 

ɺʅɸʊʈɽʐʅʀ 

ʌɸʂʊʆʈʀ 

 

ʈʝʰʝʥʠʝ 1 : 

ʇʨʦʜʦʣʞʝʥʘ 

ʘʢʪʠʚʥʘ ʪʠˁʘ 

ʈʝʰʝʥʠʝ  2: 

ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ 

ʧʨʠʤʘʨʥʦ 

ʪʘʣʦʞʝˁʝ 

(ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ 

ɸʊ) 

ʈʝʰʝʥʠʝ 1 : 

ʇʨʦʜʦʣʞʝʥʘ 

ʘʢʪʠʚʥʘ ʪʠˁʘ 

ʈʝʰʝʥʠʝ  2: ɸʢʪʠʚʥʘ 

ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ 

ʪʘʣʦʞʝˁʝ 

(ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ɸʊ) 

ɻʝʥʝʨʘʣʥʠ ʧʨʝʜʥʦʩʪʠ ɻʝʥʝʨʘʣʥʠ ʥʝʜʦʩʪʘʪʦʮʠ 

ɼʦʙʨʘ ʝʬʠʢʘʩʥʦʩʪ  ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʩʠʪʝ 

ʟʘʛʘʜʫʚʘʯʠ ʩʦʛʣʘʩʥʦ ɽʋ ʠ ʄʘʢʝʜʦʥʩʢʠʪʝ 

ʩʪʘʥʜʘʨʜʠ.  

ʂʦʤʧʘʪʠʙʠʣʥʦʩʪ ʩʦ ʚʘʨʠʿʘʮʠʠʪʝ ʥʘ 

ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʧʦʨʘʜʠ ʥʠʩʢʘʪʘ ʩʪʘʧʢʘ ʥʘ  F/M 

(0,5 - 0,6 kg BOD5/kgDSS). 

ʅʝʤʘ ʥʝʛʘʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝ-

ʜʠʥʘ (ʥʝʧʨʠʿʘʪʥʘʪʘ ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘʘʪ). 

ʇʦʪʨʝʙʥʦʪʦ ʟʝʤʿʠʰʪʝ ʥʝ ʝʧʦʛʦʣʝʤʦ ʦʜ  15ha  

ʚʦ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʦʜ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. ɿʘ 

ʠʜʥʦʪʦ ʧʨʦʰʠʨʫʚʘˁʝ ʠʤʘ ʦʙʝʟʙʝʜʝʥ ʧʨʦʩʪʦʨ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʥʝʥʘʿʜʝʥʠ ʚʘʨʠʿʘʮʠʠ ʥʘ ʧʨʦʪʦʢʦʪ. 

ʊʨʝʙʘ ʜʘ ʩʝ ʦʙʨʥʝ ʚʥʠʤʘʥʠʝ ʥʘ ʜʠʩʧʝʨʟʠʿʘʪʘ ʥʘ 

ʪʠˁʘʪʘ ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʜ ʧʨʝʢʫʤʝʨʥʘ ʘʝʨʘʮʠʿʘ ʠ 

ʥʘʤʘʣʝʥʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʪʠˁʘʪʘ.   

ʄʦʞʥʦʩʪ ʟʘ ʠʜʥʦ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʩʪʘʥʠʮʘʪʘ ʥʘ ʟʝʤ-

ʿʠʰʪʝʪʦ ʣʦʮʠʨʘʥʦ ʠʩʪʦʯʥʦ ʦʜ ʧʦʩʪʦʿʥʠʪʝ ʚʠʩʦʢʦ-

ʥʘʧʦʥʩʢʠ ʜʘʣʥʦʚʦʜʠ ʠ ʦʛʨʘʥʠʯʫʚʘˁʘ ʦʜ ʧʨʦʝʢʪʠ-

ʨʘʥʠʦʪ ʧʘʪ  (ʩʦʛʣʘʩʥʦ ɻʋʇ). 

ɺʦʛʣʘʚʥʦ, ʧʦʨʘʜʠ ʣʠʥʠʿʘʪʘ ʥʘ ʪʠˁʘʪʘ  (ʦʩʚʝʥ ʟʘ ʨʝ-

ʰʝʥʠʝ c: ʊʨʝʪʤʘʥ ʩʦ ʚʘʨ ʠ ʢʦ-ʛʝʥʝʨʘʮʠʿʘ ʥʘ 

ʪʦʧʣʠʥʩʢʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ); ʥʝʦʧʭʦʜʝʥ ʝ 

ʚʠʩʦʢʦ-ʢʚʘʣʠʬʠʢʫʚʘʥ ʧʝʨʩʦʥʘʣ.  

ʅʠʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʪʠˁʘ ʚʦ ʩʧʦʨʝʜʙʘ 

ʩʦ ʨʝʰʝʥʠʝ 2 

ɽʜʥʦʩʪʘʚʥʦ ʪʝʢʦʚʥʦ 

ʨʘʙʦʪʝˁʝ ʧʦʨʘʜʠ 

ʝʜʥʦʣʠʯʥʠʦʪ  ʢʚʘʣʠ-

ʪʝʪ ʥʘ ʧʨʦʠʟʚʝʜʝ-

ʥʘʪʘ ʪʠˁʘ.   

ʇʨʠʤʘʨʥʘʪʘ ʪʠˁʘ 

ʦʚʦʟʤʦʞʫʚʘ ʧʨʦʠʟʚʦʜ-

ʩʪʚʦ ʥʘ ʧʦʛʦʣʝʤʘ ʢʦʣʠ-

ʯʠʥʘ ʥʘ ʙʠʦʛʘʩ ʠ ʝʣʝʢ-

ʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʩʧʦ-

ʨʝʜʙʘ ʩʦ ʨʝʰʝʥʠʝʪʦ 1. 

ʇʨʠʤʘʨʥʦʪʦ ʪʘʣʦʞʝˁʝ 

ʦʙʝʟʙʝʜʫʚʘ ʧʦʛʦʣʝʤʘ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʚʦ 

ʨʘʙʦʪʘʪʘ.   

 

ɱʘʢʠ ʩʪʨʘʥʠ ʥʘ ʨʝʰʝʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʪʠˁʘ  

ʉʣʘʙʦʩʪʠ ʥʘ ʨʝʰʝʥʠʿʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ñaò (ʩʫʰʝˁʝ ʥʘ 

ʪʠˁʘ) 

ʄʘʣʘ ʢʦʣʠʯʠʥʘ ʥʘ ʪʠˁʘ ʟʘ ʝʣʠʤʠʥʠʨʘˁʝ  

(10,000 ʜʦ 12,t/ʛʦʜ). 

ʊʠˁʘʪʘ ʝ ʩʪʘʙʠʣʠʟʠʨʘʥʘ ʠ ʜʝʟʠʥʬʠʮʠʨʘʥʘ  

(ʩʘʥʠʪʠʟʠʨʘʥʘ).  

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñbò 

(ʩʦʛʦʨʫʚʘˁʝ  + ʢʦʛʝʥʝʨʘʮʠʿʘ) 

ʅʠʩʢʘ ʢʦʣʠʯʠʥʘ ʥʘ ʥʫʩ-ʧʨʦʜʫʢʪʠ ʢʦʠ ˃ʝ ʩʝ 

ʥʦʩʘʪ ʥʘ ʜʝʧʦʥʠʿʘ   (5,500 - 6,800  t/ʛʦʜ). 

ʉʦʣʠʜʝʥ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ  (ʧʦʜʦʙʘʨ ʟʘ 

ʨʝʰʝʥʠʝ 2). 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñcò (ʪʨʝʪʤʘʥ ʩʦ 

ʚʘʨ+ ʢʦʛʝʥʝʨʘʮʠʿʘ) 

ʆʜ ʩʠʪʝ ʤʦʞʥʠ ʨʝʰʝʥʠʿʘ ʟʘ ʪʠˁʘʪʘ, ʦʚʘ 

ʨʝʰʝʥʠʝ ʠʤʘ ʥʘʿʜʦʙʘʨ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ   

ɻʣʦʙʘʣʥʦ ʧʦʤʘʣʠ ʪʨʦʰʦʮʠ  

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñaò: (ʩʫʰʝˁʝ)  

 

ʅʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʰʪʦ ʨʝʟʫʣʪʠʨʘ ʩʦ 

ʣʦʰ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ.  

 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñbò: (ʩʦʛʦʨʫʚʘˁʝ 

+ʢʦʛʝʥʝʨʘʮʠʿʘ) 

 

ɺʠʩʦʢʦ ʚʣʠʿʘʥʠʝ ʦʜ  CO2.  

 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñcò (ʪʨʝʪʤʘʥ ʩʦ ʚʘʨ 

+ ʢʦʛʝʥʝʨʘʮʠʿʘ) 

 

ʄʥʦʛʫ ʛʦʣʝʤʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʪʠˁʘ ʢʦʝ ʪʨʝʙʘ ʜʘ ʩʝ 

ʦʪʩʪʨʘʥʠ (38,000  - 45,000 t/ʛʦʜ) 
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ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñdò (ʭʠʜʨʦʣʠʟʘ 

+ ʢʦʛʝʥʝʨʘʮʠʿʘ)  

ʉʦʣʠʜʝʥ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ.ʇʦʜʦʙʘʨ ʟʘ 

ʨʝʰʝʥʠʝ 2.  

ʊʠˁʘʪʘ ʝ ʩʪʘʙʠʣʠʟʠʨʘʥʘ ʠ ʩʘʥʠʪʝʪʩʢʠ 

ʧʨʦʮʝʩʠʨʘʥʘ  

 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñeò (ʭʠʜʨʦʣʠʟʘ 

+ ʢʦʛʝʥʝʨʘʮʠʿʘ + 50% ʩʫʰʝˁʝ) 

ʉʦʣʠʜʝʥ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ.ʇʦʜʦʙʘʨ ʟʘ 

ʨʝʰʝʥʠʝ 2. 

ʊʠˁʘʪʘ ʝ ʩʪʘʙʠʣʠʟʠʨʘʥʘ ʠ ʩʘʥʠʪʝʪʩʢʠ 

ʧʨʦʮʝʩʠʨʘʥʘ 

 ʇʦʣʦʚʠʥʘʪʘ ʦʜ ʪʠˁʘʪʘ ʝ ʠʩʫʰʝʥʘ (ʤʦʞʥʘ 

ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʚʦ ʬʘʙʨʠʢʘʪʘ ʟʘ ʮʝʤʝʥʪ) 

ʇʦʤʘʣʘ ʢʦʣʠʯʠʥʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʩʧʦʨʝʜʝʥʦ 

ʩʦ ʦʧʮʠʿʘ  ñdò (15,500 ʜʦ 20,000 t/ʛʦʜ.) 

ʅʝʢʦʤʧʣʝʪʥʘ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʠ ʩʘʥʠʪʘʮʠʿʘ.   

ʉʘʤʦ ʝʜʝʥ ʥʘʯʠʥ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ: 

ʢʦʨʠʩʪʝˁʝ ʥʘ ʠʩʪʘʪʘ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ 

ʧʦʯʚʘ (ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʧʨʠʚʨʝʤʝʥʦ ʜʝʧʦʥʠʨʘˁʝ).  

 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñdò (ʭʠʜʨʦʣʠʟʘ + 

ʢʦʛʝʥʝʨʘʮʠʿʘ) 

 

ɻʦʣʝʤʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʪʠˁʘ ʢʦʝ ʪʨʝʙʘ ʜʘ ʩʝ 

ʦʪʩʪʨʘʥʠ (23,000  -30,000 t/ʛʦʜ) 

 

 

ʊʨʦʰʦʮʠ ʈ1:  ʂʘʧʠʪʘʣʥʠ ʪʨʦʰʦʮʠ  (2030/2040) : 6.5/7.2 ʤʠʣʠʿʘʨʜʠ MKD           

 ʂʘʧʠʪʘʣʥʠ ʪʨʦʰʦʮʠ 2040 + 20 ʛʦʜʠʥʠ ʆʧʝʨʘʪʠʚʥʠ ʪʨʦʰʦʮʠ: 18.8 ʤʠʣʠʿʘʨʜʠ MKD. 

ʈ2:  ʂʘʧʠʪʘʣʥʠ ʪʨʦʰʦʮʠ(2030/2040): 6.5/7.4  ʤʠʣʠʿʘʨʜʠ MʂD          

 ʂʘʧʠʪʘʣʥʠ ʪʨʦʰʦʮʠ 2040 + 20 ʛʦʜ . ʆʧʝʨʘʪʠʚʥʠ ʪʨʦʰʦʮʠ : 17.3 ʤʠʣʿʘʨʜʠ MKD. 

 

ʅɸɼɺʆʈɽʐʅ

ʀ ʌɸʂʊʆʈʀ  

 

ʄʦʞʥʦʩʪʠ 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ñaò (ʩʫʰʝˁʝ) 

ʈʘʟʣʠʯʥʠ ʤʦʞʥʦʩʪʠ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʠˁʘ:  

ʢʦʨʠʩʪʝˁʝ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʚʦʩʿʩʚʘʪʘ ʥʘ ʧʦʯʚʘʪʘ 

(ʧʨʝʜʤʝʪ ʥʘ ʩʦʦʜʚʝʪʝʥ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘʪʘ), 

ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʚʦ ʬʘʙʨʠʢʘʪʘ ʟʘ ʮʝʤʝʥʪ, 

(ʧʨʝʜʤʝʪ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘ ʠ ʩʪʝʧʝʥ ʥʘ 

ʠʩʫʰʝʥʦʩʪ), ʢʦʛʝʥʝʨʘʮʠʿʘ, ʚʨʝʤʝʥʦ ʜʝʧʦʥʠʨʘˁʝ. 

ʇʦʨʘʜʠ ʢʚʘʣʠʪʝʪʦʪ ʠ ʢʚʘʥʪʠʪʝʪʦʪ ʥʘ ʪʠˁʘʪʘ, 

ʜʝʧʦʥʠʨʘˁʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʚʠʜʠ ʢʘʢʦ 

ʧʦʚʝ˃ʝʛʦʜʠʰʥʦ ʨʝʰʝʥʠʝ.   

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ñʙò (ʩʦʛʦʨʫʚʘˁʝ) 

ʄʦʞʥʦʩʪ ʟʘ ʢʦʨʠʩʪʝˁʝ ʥʘ ʧʝʧʝʣʪʘ  ʟʘ ʿʘʚʥʠ ʨʘʙʦʪʠ  

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ññcò (ʪʨʝʪʤʘʥ ʩʦ 

ʚʘʨ+ ʢʦʛʝʥʝʨʘʮʠʿʘ) 

ʄʦʞʥʦʩʪ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʟʘ 

ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʧʦʯʚʘ ʩʘʤʦ ʚʦ ʫʩʣʦʚʠ 

ʢʦʛʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʤʠʣʪʘ ʦʜʛʦʚʘʨʘ ʥʘ ʧʦʪʨʝʙʠʪʝ ʚʦ 

ʟʝʤʿʦʜʝʣʠʝʪʦ.    

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ  2- ʦʧʮʠʿʘ ñdò (ʭʠʜʨʦʣʠʟʘ + 

ʢʦʛʝʥʝʨʘʮʠʿʘ)  

ʈʘʟʣʠʯʥʠ ʤʦʞʥʦʩʪʠ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʠˁʘ:  

ʢʦʨʠʩʪʝˁʝ ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʚʦʩʿʩʚʘʪʘ ʥʘ ʧʦʯʚʘʪʘ 

(ʧʨʝʜʤʝʪ ʥʘ ʩʦʦʜʚʝʪʝʥ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘʪʘ), ʢʦ-

ʩʦʛʦʨʫʚʘˁʝ, ʚʨʝʤʝʥʦ ʜʝʧʦʥʠʨʘˁʝ. 

ʈʝʰʝʥʠʝ 1 ʠ ʨʝʰʝʥʠʝ 2 ʦʧʮʠʿʘ ñeò: (ʭʠʜʨʦʣʠʟʘ + 

ʢʦʛʝʥʝʨʘʮʠʿʘ + 50% ʩʫʚʦʩʪ)  

ɿʘʢʘʥʠ  

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ñaò (ʩʫʰʝˁʝ) 

ʅʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʰʪʦ ʨʝʟʫʣʪʠʨʘ 

ʩʦ ʣʦʰ ʝʥʝʨʛʝʪʩʢʠ ʙʠʣʘʥʩ . ʊʨʦʰʦʮʠʪʝ ʩʝ 

ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʤʦʞʥʠʪʝ ʟʛʦʣʝʤʫʚʘˁʘ ʥʘ 

ʮʝʥʘʪʘ ʥʘ ʝʥʝʨʛʠʿʘ. ʇʦʛʦʣʝʤʘ ʟʘʢʘʥʘ ʟʘ 

ʨʝʰʝʥʠʝ 1. 

ʈʝʰʝʥʠʝ 1 ʠ ʈʝʰʝʥʠʝ 2 - ʦʧʮʠʿʘ ñʙò 

(ʩʦʛʦʨʫʚʘˁʝ + ʢʦʛʝʥʝʨʘʮʠʿʘ) 

ʇʦʩʪʨʦʛʘ ʨʝʛʫʣʘʪʠʚʘ ʟʘ ʝʤʠʩʠʠ ʥʘ   CO2  

ʉʠʪʝ ʨʝʰʝʥʠʿʘ ʠ ʦʧʮʠʠ ʦʩʚʝʥ ʩʦʛʦʨʫʚʘˁʝʪʦ- 

ʧʦʪʦʯʥʦ ʦʧʮʠʿʘʪʘ ʩʦ ʪʨʝʪʤʘʥ ʩʦ ʚʘʨ  

ɿʘ ʩʝʛʘ, ʧʦʩʪʦʠ ʦʜʨʝʜʝʥʘ ʥʝʠʟʚʝʩʥʦʩʪ ʚʦ ʦʜʥʦʩ 

ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʪʠˁʘʪʘ ʚʦ ʟʝʤʿʦʜʝʣʠʝʪʦ: 

- ʅʝʠʟʚʝʩʥʦʩʪ ʚʦ ʦʜʥʦʩ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 

ʪʠˁʘʪʘ ʧʨʝʜ ʩʝ ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʠʩʫʩʪʚʦʪʦ 

ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʠʩʧʫʰ-

ʪʘˁʝ ʥʘ ʥʝʧʨʝʯʠʩʪʝʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ 

ʠʥʜʫʩʪʨʠʠʪʝ ʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʫʠʦʪ ʩʠʩʪʝʤ.  

ʉʦ ʪʦʘ ʪʠˁʘʪʘ ʩʪʘʥʫʚʘ ʥʝʧʨʠʤʝʥʣʠʚʘ ʟʘ 

ʧʦʚʪʦʨʥʦ ʢʦʨʠʩʪʝˁʝ  ʚʦ ʟʝʤʿʦʜʝʣʠʝʪʦ;  

- ʅʝʠʟʚʝʩʥʦʩʪ ʚʦ ʦʜʥʦʩ ʥʘ ʧʦʙʘʨʫʚʘˁʘʪʘ ʦʜ 
ʟʝʤʿʦʜʝʣʮʠʪʝ.  

 

ɼʦʢʦʣʢʫ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʪʠˁʘʪʘ ʥʝ ʝ ʩʦʦʜʚʝʪʝʥ 

ʟʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʯʚʘʪʘ, 
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ʈʘʟʣʠʯʥʠ ʤʦʞʥʦʩʪʠ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʠˁʘ 

ʩʦʛʣʘʩʥʦ ʤʦʞʥʦʩʪʠʪʝ: ʢʦʥʜʠʮʠʦʥʠʨʘˁʝ ʥʘ ʧʦʯʚʘ, 

ʧʨʝʜʤʝʪ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘ) ʢʦ-ʩʦʛʦʨʫʚʘˁʝ, 

ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʚʦ ʮʝʤʝʥʪʘʨʘ, ʧʨʠʚʨʝʤʝʥʦ 

ʜʝʧʦʥʠʨʘˁʝ.   

(ʩʠʪʝ ʦʧʮʠʠ ʦʩʚʝʥ ñbò) ʠʣʠ ʧʦʚʪʦʨʥʘʪʘ ʫʧʦʪʨʝʙʘ 

ʚʦ ʬʘʙʨʠʢʘʪʘ ʟʘ ʮʝʤʝʥʪ  (ʦʧʮʠʿʘ ñaò ʠ ñeò), 

ʝʜʠʥʩʪʚʝʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʝ 

ʧʦʚʝ˃ʝʛʦʜʠʰʥʦ ʜʝʧʦʥʠʨʘˁʝ  ʠʣʠ (ʢʦ-ʩʦʛʦ-

ʨʫʚʘˁʝ), ʦʩʚʝʥ ʟʘ ʦʧʮʠʿʘ ñbò (ʩʦʛʦʨʫʚʘˁʝ).   

 

ʀʟʙʨʘʥʘ ʦʧʮʠʿʘ 2: ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ  ʧʦʟʥʘʪ ʢʘʢʦ ʂʦʥ-

ʚʝʥʮʠʦʥʘʣʝʥ ʧʨʦʮʝʩ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ.  

ʀʟʙʦʨ ʥʘ ʦʧʮʠʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

ʉʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʩʝ ʟʝʤʝʥʠ ʧʨʝʜʚʠʜ ʧʨʠ ʩʝʣʝʢʮʠʿʘʪʘ ʥʘ ʪʨʝʪʤʘʥʦʪ ʥʘ ʪʠˁʘ:  

ʀʟʙʦʨʦʪ ʥʘ ʦʧʮʠʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘʪʘ ʩʝ ʙʘʟʠʨʘ ʥʘ ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʠ 

ʙʘʨʘˁʘ:  

¶ ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʧʨʦʮʝʩʦʪ ʥʘ ʪʠˁʘʪʘ ʟʘ ʜʘ ʩʝ ʟʘʰʪʝʜʠ ʥʘ ʦʧʝʨʘ-

ʪʠʚʥʠʪʝ ʪʨʦʰʦʮʠ ʟʘ ʝʥʝʨʛʠʿʘ; 

¶ ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ ʢʦʿʘ ʨʝʟʫʣʪʠʨʘ ʦʜ ʧʨʠʤʘʨʥʠʦʪ ʠ ʙʠʦʣʦʰʢʠʦʪ ʪʨʝʪʤʘʥ ʥʘ 

ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʧʦʨʘʜʠ ʩʣʝʜʥʠʪʝ ʜʚʝ ʧʨʠʯʠʥʠ: ʧʨʚʦ, ʟʘ ʩʝʛʘ ʥʝʤʘ ʩʠʛʫʨʥʦ ʠ 

ʦʜʨʞʣʠʚʦ ʨʝʰʝʥʠʝ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ ʝʣʠʤʠʥʘʮʠʿʘ; ʚʪʦʨʦ, ʧʨʠʦʨʠʪʝʪ ʚʦ 

ʩʝʢʦʿ ʩʣʫʯʘʿ ʝ ʜʘ ʩʝ ʟʘʰʪʝʜʠ ʥʘ ʪʨʦʰʦʮʠ ʟʘ ʪʨʘʥʩʧʦʨʪ ʟʘ ʝʣʠʤʠʥʘʮʠʿʘ ʠʣʠ 

ʣʦʢʘʮʠʿʘ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ;  

¶ ɼʘ ʩʝ ʦʚʦʟʤʦʞʠ ʨʘʟʚʦʿ ʥʘ ʥʝʢʦʣʢʫ ʨʝʰʝʥʠʿʘ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ 

ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʪʠˁʘ, ʙʠʣʦ ʥʘ ʘʣʪʝʨʥʘʪʠʚʝʥ ʠʣʠ ʢʦʤʧʣʝʤʝʥʪʘʨʝʥ 

ʥʘʯʠʥ. 

ʀʟʙʨʘʥʠ ʩʝ 5 ʦʧʮʠʠ ʟʘ ʢʦʠ ʝ ʥʘʧʨʘʚʝʥʘ  ʩʧʦʨʝʜʙʘ, ʢʘʢʦ ʠ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʰʠʨʦʢ ʨʘʥʛ 

ʥʘ ʤʦʞʥʠ ʨʝʰʝʥʠʿʘ. ʊʠʝ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʩʫʤʠʨʘʥʠ ʢʘʢʦ ʰʪʦ ʩʣʝʜʠ: 

Â ʆʧʮʠʿʘ ʘ: ʜʠʛʝʩʪʠʿʘ, ʦʙʝʟʚʦʜʥʫʚʘˁʝ ʠ ʪʝʨʤʘʣʥʦ ʩʫʰʝˁʝ ʩʦ 90% ʩʫʚʦʩʪ, ʢʘʢʦ ʠ 

ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʤʝʪʘʥʦʪ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ ʩʫʰʠʣʥʠʮʠʪʝ ʠ ʠʩʧʘʨʫʚʘˁʝʪʦ ʦʜ ʩʫ-

ʰʠʣʥʠʮʠʪʝ  ʟʘ ʛʨʝʝˁʝ ʥʘ  ʜʠʛʝʩʪʦʨʠʪʝ ʟʘ ʪʠˁʘʪʘ. ʆʚʘʘ ʦʧʮʠʿʘ ʜʦʟʚʦʣʫʚʘ ʨʘʟʥʠ 

ʥʘʯʠʥʠ ʥʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʠʣʠ ʝʣʠʤʠʥʘʮʠʿʘ, ʠʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ 

ʭʝʤʠʩʢʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʪʠˁʘʪʘ ʦʙʝʟʙʝʜʫʚʘ ʧʨʠʬʘʪʣʠʚʦʩʪ ʟʘ: ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ 

ʧʦʯʚʘʪʘ, ʫʧʦʪʨʝʙʘ ʚʦ ʬʘʙʨʠʢʘ ʟʘ ʮʝʤʝʥʪ, ʚʨʝʤʝʥʦ ʜʝʧʦʥʠʨʘˁʝ;  

Â ʆʧʮʠʿʘ ʙ: ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʠʣʠ ʧʨʝʜ-ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ ʚʦ ʇʉʆɺ ʩʦ 

ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʥʘ ʤʝʪʘʥʦʪ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ ʜʠʛʝʩʪʦʨʠʪʝ ʥʠʟ ʢʦʛʝʥʝʨʘʪʠʚʥʘ 

ʝʥʝʨʛʠʿʘ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʝʥʝʨʛʠʿʘʪʘ ʦʜ ʧʝʯʢʘʪʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʟʘ ʧʦʢʨʠʚʘˁʝ ʥʘ 

ʙʘʨʘˁʘʪʘ ʥʘ ʧʨʝʜʛʨʝʘʯʠʪʝ. ʆʚʘ ʝ ʝʜʠʥʩʪʚʝʥʘ ʦʧʮʠʿʘ ʢʦʿʘ ʥʝ ʙʘʨʘ ʦʜʚʦʟ ʥʘ 

ʪʠˁʘʪʘ ʚʦʥ ʇʉʆɺ;  

Â ʆʧʮʠʿʘ ʮ: ʜʠʛʝʩʪʠʿʘ ʠ ʦʙʝʟʚʦʜʥʫʚʘˁʝ ʥʘ ʪʠˁʘ ʧʨʦʩʣʝʜʝʥʦ ʩʦ ʠʥʿʝʢʪʠʨʘˁʝ ʥʘ 

ʚʘʨ, ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʤʝʪʘʥ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ ʜʠʛʝʩʪʦʨʠʪʝ ʢʘʢʦ 

ʢʦʛʝʥʝʨʘʪʠʚʥʘ ʪʦʧʣʠʥʘ. ʆʚʘʘ ʦʧʮʠʿʘ ʝ ʧʦʝʬʪʠʥʘ ʚʦ ʦʜʥʦʩ ʥʘ ʚʣʦʞʫʚʘˁʘʪʘ ʠ ʝ 

ʦʩʦʙʝʥʦ ʧʨʠʛʦʜʥʘ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʢʘʢʦ ʢʦʥʜʠʮʠʦʥʝʨ ʥʘ ʧʦʯʚʘ; 

Â ʆʧʮʠʿʘ ʜ: ʜʠʛʝʩʪʠʿʘ ʥʘʜʛʨʘʜʝʥʘ ʩʦ ʪʝʨʤʘʣʥʘ ʭʠʜʨʦʣʠʟʘ ʠ ʦʙʝʟʚʦʜʥʫʚʘˁʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʪʘʥ ʩʦ ʜʠʛʝʩʪʠʿʘ ʠ ʥʝʛʦʚʘ ʫʧʦʪʨʝʙʘ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ 

ʪʝʨʤʘʣʥʘʪʘ ʭʠʜʨʦʣʠʟʘ ʠ ʦʙʝʟʚʦʜʥʫʚʘˁʝ ʥʠʟ ʢʦʛʝʥʝʨʘʪʠʚʥʘ ʪʦʧʣʠʥʘ. ʄʦʞʥʠʪʝ 

ʨʝʰʝʥʠʿʘ ʟʘ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʠʣʠ ʥʝʿʟʠʥʘ ʝʣʠʤʠʥʘʮʠʿʘ ʩʝ ʠʩʪʠ ʢʘʢʦ ʠ ʚʦ 

ʧʨʝʪʭʦʜʥʘʪʘ ʦʧʮʠʿʘ; 

Â ʆʧʮʠʿʘ ʝ: ʀʩʪʦ ʢʘʢʦ ʦʧʮʠʿʘʪʘ d, ʥʦ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʩʫʰʠʣʥʠʮʠ ʩʦ ʮʝʣ ʟʘ ʥʘʪʘ-

ʤʦʰʥʘ ʨʝʜʫʢʮʠʿʘ ʥʘ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘʪʘ ʪʠˁʘ. 
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ʉʦʛʣʘʩʥʦ ʥʘʚʝʜʝʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʠʟʙʦʨ ʥʘ ʦʧʮʠʠʪʝ, ʢʘʢʦ ʥʘʿʜʦʙʨʘ ʚʘʨʠʿʘʥʪʘ 

ʦʩʪʘʥʫʚʘ ʦʧʮʠʿʘʪʘ ʢʦʿʘ ʧʦʢʘʞʫʚʘ  ʜʦʙʘʨ ʙʠʣʘʥʩ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘʪʘ/ʧʦʪʨʦʰʝʥʘ ʝʣʝʢ-

ʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʟʘ ʩʪʘʥʠʮʘʪʘ. ɿʘʪʦʘ, ʦʧʮʠʠʪʝ ʩʦ ʪʝʨʤʘʣʥʦ ʩʫʰʝˁʝ (a), ʠʥʩʠʥʝʨʘʮʠʿʘ 

(b) ʠʣʠ ʭʠʜʨʦʣʠʟʘ ʩʦ ʪʝʨʤʘʣʥʦ ʩʫʰʝˁʝ ʜʦ 50% ʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʪʠˁʘ (e), ʩʝ 

ʩʤʘʪʘʘʪ ʟʘ ʘʜʝʢʚʘʪʥʠ.  

ʈʝʰʝʥʠʝʪʦ ʟʘ  ʀʥʩʠʥʝʨʘʪʦʨʦʪ ʩʦ ʬʣʫʠʜʠʟʠʨʘʥʘ ʧʦʩʪʝʣʢʘ ʝ ʫʩʚʦʝʥʦ  ʢʘʢʦ ʤʦʜʝʨʥʘ ʠ 

ʝʬʠʢʘʩʥʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʨʝʧʦʨʘʯʘʥʘ ʩʦ  ʩʦʦʜʚʝʪʥʠʦʪ  ʨʝʬʝʨʝʥʪʝʥ ʜʦʢʫʤʝʥʪ / ʅɼʊ, ʢʦʿʘ 

ʦʙʝʟʙʝʜʫʚʘ  ʥʘʿʜʦʙʘʨ ʧʨʦʬʠʣ ʚʦ ʦʜʥʦʩ ʥʘ ʟʘʰʪʠʪʘʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ . 

 

ɺʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʧʨʠʢʘʞʘʥʘ ʩʧʦʨʝʜʙʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʪʠʧʦʚʠ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʠ 

ʊʘʙʝʣʘ 26. ʉʧʦʨʝʜʙʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʥʘ ʠʥʩʠʥʝʨʘʪʦʨʠ 

ʇʘʨʘʤʝʪʨʠ 
ʇʝʯʢʠ ʩʦ ʧʦʛʦʤʝ ʙʨʦʿ 

ʦʛʥʠʰʪʘ 
ʇʝʯʢʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ 

ʮʚʨʩʪʠ ʛʦʨʠʚʘ 

ʊʨʘʥʩʬʝʨ ʥʘ ʪʦʧʣʠʥʘ ʄʘʣ ʆʜʣʠʯʥʦ 

ʄʝʰʘˁʝ  ʄʘʣ ʀʥʪʝʥʟʠʚʥʦ 

ɺʠʰʦʢ ʚʦʟʜʫʭ ɺʠʩʦʢ ʅʠʩʢʦ 

ɺʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ 
ʦʨʛʘʥʩʢʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ  

ɼʦʣʛʦ (0.5 ï 3 ʯʘʩʘ) ʂʨʘʪʢʦ(1 ï 5 minutes) 

ɺʨʝʤʝ ʥʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ 
ʛʘʩʦʚʠʪʝ 

ʂʨʘʪʢʦ(1 ï 2 ʩʝʢ.) ɼʦʣʛʦ(6 ï 8 ʩʝʢ) 

ʉʠʩʪʝʤ ʟʘ ʧʦʚʨʘʪ ʥʘ 
ʪʦʧʣʠʥʘ 

ɼʦʩʪʘ ʥʠʩʢʦ ʄʥʦʛʫ ʧʦʛʦʜʥʦ 

ʆʜʨʞʫʚʘˁʝ 
ʈʦʪʠʨʘʯʢʠʦʪ ʫʨʝʜ ʪʨʝʙʘ 
ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ 

ʅʝʤʘ ʨʦʪʠʨʘʯʢʠ ʫʨʝʜ 

ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʛʦʨʠʚʦ 
ʇʦʛʦʣʝʤʘ ʚʦ ʦʜʥʦʩ ʥʘ 
ʠʥʩʠʥʝʨʘʪʦʨʦʪ ʟʘ ʮʚʨʩʪʠ 

ʛʦʨʠʚʘ 
- 

 

ʀʟʙʨʘʥʘ ʪʝʭʥʦʣʦʛʠʿʘ : 

ü ʈʝʰʝʥʠʝ ʟʘ ʣʠʥʠʿʘ ʥʘ ʚʦʜʘ ï ʆʧʮʠʿʘ 2 ʂʦʥʚʝʥʮʠʦʥʘʣʝʥ ʧʨʦʮʝʩ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ 

ʧʦʨʘʜʠ: ʥʘʿʥʠʩʢʠ ʪʨʦʰʦʮʠ (ʢʘʧʠʪʘʣʥʠ ʠ ʦʧʝʨʘʪʠʚʥʠ), ʥʘʿʥʠʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʪʠˁʘ, ʦʧʝʨʘʪʠʚʥʘ ʬʣʝʢʩʠʙʠʣʥʦʩʪʠ ʧʦʜʦʙʘʨ ʙʠʣʘʥʩ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ /ʧʦʪʨʦʰʝʥʘ 

ʩʪʨʫʿʘ, ʙʝʟ ʦʛʣʝʜ ʥʘ ʠʟʙʨʘʥʘʪʘ ʦʧʮʠʿʘ ʟʘ ʪʨʝʪʤʘʥ/ʦʜʣʘʛʘˁʝ ʥʘ ʪʠˁʘ.   

ü ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʪʠˁʘ - ʆʧʮʠʿʘ b ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ ʧʦʨʘʜʠ: 

ʥʠʩʢʠʪʝ ʪʨʦʰʦʮʠ, ʥʠʩʢʠ ʢʦʣʠʯʠʥʠ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ ʟʘ ʦʜʣʘʛʘˁʝ ʠ ʥʝʟʘʚʠʩʥʦʩʪ ʦʜ 

ʜʨʫʛʠ ʫʯʝʩʥʠʮʠ. 

ɸʣʪʝʨʥʘʪʠʚʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʙʨʝʛʦʚʠʪʝ ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ 

ɺʦ ʧʨʦʜʝʣʞʝʥʠʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʨʘʟʣʠʯʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ɺʘʨʜʘʨ ʦʜ ʝʨʦʟʠʿʘ 

ʧʨʠ ʧʦʿʘʚʘ ʥʘ ʧʦʧʣʘʚʠ.  

ʆʚʠʝ ʤʝʪʦʜʠ ʿʘ ʦʧʠʰʫʚʘʘʪ ʛʝʥʝʨʘʣʥʦ ʟʘʰʪʠʪʘʪʘ ʥʘ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ ʠ ʛʦ ʧʨʠʢʘʞʫʚʘʘʪ 

ʥʘʿʜʦʙʨʦʪʦ ʨʝʰʝʥʠʝ ʚʦ ʦʜʥʦʩ ʥʘ ʠʟʜʨʞʣʠʚʦʩʪʘ/ʪʨʘʿʥʦʩʪʘ ʠ ʥʠʩʢʠʪʝ ʪʨʦʰʦʮʠ ʟʘ 

ʦʜʨʞʫʚʘˁʝ ʥʘ ʦʚʦʿ ʚʠʜ ʟʘʰʪʠʪʘ. 

ʆʜ ʩʠʪʝ  ʘʩʧʝʢʪʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʠʟʙʦʨʦʪ ʥʘ ʤʘʪʝʨʠʿ ʘʣ ʝ 

ʠʩʢʣʫʯʠʪʝʣʥʦ ʚʘʞʥʘ ʩʪʘʚʢʘ ʚʦ ʦʜʥʦʩ ʥʘ ʩʦʦʜʚʝʪʥʘ ʠʥʪʝʛʨʘʮʠʿʘ ʥʘ ʨʘʙʦʪʠʪʝ ʩʦ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʠʥʘ. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʦʚʘʘ ʮʝʣ, ʧʨʝʧʦʨʘʯʘʥʠ ʩʝ ʥʝʢʦʣʢʫ ʚʠʜʘ ʥʘ 

ʤʘʪʝʨʠʿ ʘʣ ʢʦʠ ʦʙʝʟʙʝʜʫʚʘʘʪ: ʿʘʢʦʩʪ, ʦʪʧʦʨʥʦʩʪ ʠ ʧʨʠʨʦʜʥʘ ʠʥʪʝʛʨʘʮʠʿʘ ʠ ʪʦʘ: ɿʝʣʝʥ 

ʛʘʙʠʦʥ ʠʟʨʘʙʦʪʝʥ ʦʜ ʧʣʝʪʝʥʘ ʞʠʯʘʥʘ ʤʨʝʞʘ, ʙʣʦʢʦʚʩʢʦ ʧʦʧʣʦʯʫʚʘˁʝ, ʤʘʣʪʝʨʠʩʘʥ 

ʥʘʬʨʣʘʥ ʢʘʤʝʥ, ʤʨʝʞʘ ʦʜ ʢʦʢʦʩʦʚʠ ʚʣʘʢʥʘ ʠ ʜʨʚʝʥʠ ʢʦʣʮʠ. 
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ʇʨʝʜʚʠʜʝʥʠ ʩʝ ʪʨʠ ʤʦʞʥʦʩʪʠ: 

ʈʝʰʝʥʠʝ 1: ɿʘʰʪʠʪʘ ʥʘ ʟʠʜʦʪ ʩʦ ʟʝʣʝʥ ʛʘʙʠʦʥ ʠ ʨʝʥʦ ʧʦʢʨʠʚʢʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʥʦʞʠʮʘʪʘ  

 

ʉʣʠʢʘ 25. ʇʨʝʩʝʢ ʥʘ ʛʘʙʠʦʥʩʢʠ ʼʠʜ 

ʇʨʝʜʥʦʩʪʠ ʥʘ ʦʚʦʿ ʚʠʜ ʥʘ ʟʘʰʪʠʪʘ  

Â ɼʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ ʢʦʛʘ ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʦʪʦʢʦʪ ʝ ʛʦʣʝʤʘ; 

Â ʄʦʞʝ ʜʘ ʩʝ ʧʦʣʦʞʠ ʥʘ ʨʝʣʘʪʚʥʦ ʩʪʨʤʥʠ ʧʘʜʠʥʠ ʩʦ ʮʝʣ ʜʘ ʩʝ ʩʧʨʦʪʠʚʩʪʘʚʠ 
ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʨʝʢʘʪʘ ʠ ʥʝʩʪʘʙʠʣʥʠʪʝ ʙʨʝʛʦʚʠ; 

Â ʇʨʠʣʘʛʦʜʝʥʠ ʥʘ ʢʦʥʩʦʣʠʜʠʨʘʥʘʪʘ ʧʦʯʚʘ; 

Â ɼʦʟʚʦʣʫʚʘ ʧʨʠʨʦʜʝʥ ʨʘʩʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘ; 

Â ʉʦʣʠʜʥʥʠ ʧʝʨʬʦʤʘʥʩʠ; 

Â ɽʩʪʝʪʩʢʠ ʟʘʜʦʚʦʣʠʪʝʣʥʦ. 

  
ʅʝʜʦʩʪʘʪʦʮʠ  

Â ʇʦʪʨʝʙʘ ʦʜ ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʨʘʙʦʪʥʘ ʩʠʣʘ  

ʈʝʰʝʥʠʝ 2. ɿʘʰʪʠʪʘ ʩʦ ʨʝʥʦ ʧʦʢʨʠʚʢʠ 

ʇʨʝʜʥʦʩʪʠ: 

Â ɱʘ ʟʘʜʨʞʫʚʘ ʧʦʯʚʘʪʘ ʥʘ ʣʠʮʝ ʤʝʩʪʦ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ 
ʢʦʩʠʥʘʪʘ ʥʘ ʥʦʞʠʮʘʪʘ ʦʜ ʝʨʦʟʠʿʘ;, 

Â ɼʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ ʚʦ ʫʩʣʦʚʠ ʥʘ ʚʠʩʦʢʠ ʙʨʟʠʥʠ ʥʘ ʧʨʦʪʦʢʦʪ;  

Â ʆʙʣʠʢʫʚʘʥʠ ʢʘʢʦ ʧʣʠʪʢʠ, ʧʨʦʩʪʨʘʥʠ ʢʦʰʥʠʮʠ; 

Â ɺʨʟʘʥʠ ʟʘʝʜʥʦ ñʨʘʤʦ ʜʦ ʨʘʤʦñ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʬʦʨʤʠʨʘˁʝ ʥʘ 
ʢʦʥʪʠʥʫʠʨʘʥʘ ʟʘʰʪʠʪʥʘ ʧʦʢʨʠʚʢʘ ; 

Â ʃʝʩʥʘ ʘʜʘʧʪʘʮʠʿʘ ʥʘ  ʢʦʥʩʦʣʠʜʠʨʘʥʘʪʘ ʧʦʯʚʘ;   

Â ʇʦʩʪʘʚʝʥʘ ʥʘ  ʠʟʨʘʤʥʝʪʘ ʢʦʩʠʥʘ ʥʘ ʨʝʯʥʠʦʪ ʙʨʝʛ; 

Â ɼʦʟʚʦʣʫʚʘ ʧʨʠʨʦʜʝʥ ʨʘʩʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘ. 
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ʅʝʜʦʩʪʘʪʦʮʠ  

Â ʇʦʪʨʝʙʘ ʦʜ ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʨʘʙʦʪʥʘ ʩʠʣʘ  

ʈʝʰʝʥʠʝ 3. ɹʣʦʢ ʧʦʧʣʦʯʫʚʘˁʝ ʩʦ ʰʫʧʣʠʚʠ ʙʝʪʦʥʩʢʠ ʙʣʦʢʦʚʠ  

ʇʨʝʜʥʦʩʪʠ: 

Â ʆʪʚʦʨʠʪʝ ʜʦʟʚʦʣʫʚʘʘʪ ʨʘʩʪ ʥʘ ʚʝʛʝʨʘʮʠʿʘʪʘ ʪʘʢʘ ʰʪʦ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ 
ʢʦʨʝʥʦʪ ʛʦ ʟʘʿʘʢʥʫʚʘ ʙʨʝʛʦʪ ʥʘ ʨʝʢʘʪʘ;   

Â ʀʟʜʨʞʣʠʚʠ, ʧʦʤʘʣʢʫ ʯʫʚʩʪʚʠʪʝʣʥʠ ʥʘ  ʤʨʘʟ/ʪʦʧʝˁʝ; 

Â ɼʦʚʦʣʥʦ ʬʣʝʢʩʠʙʠʣʥʠ  ʜʘ ʩʝ ʧʨʠʣʘʛʦʜʘʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʥʘ ʦʙʣʠʢʦʪ ʥʘ 
ʨʝʯʥʠʦʪ ʙʨʝʛ;  

Â ʄʦʞʘʪ ʜʘ ʢʦʨʠʩʪʘʪ ʬʠʣʪʝʨ ʜʦʢʦʣʢʫ ʝʨʦʟʠʿʘʪʘ ʝ ʧʨʦʙʣʝʤ;  

Â ʃʝʩʝʥ ʧʝʰʘʯʢʠ ʧʨʠʩʪʘʧ ʜʦ ʨʝʢʘʪʘ. 

 
ʅʝʜʦʩʪʘʪʦʮʠ 

Â ʏʫʚʩʪʚʠʪʝʣʥʠ ʥʘ ʧʦʛʦʣʝʤ ʭʠʜʨʦʩʪʘʪʩʢʠ ʧʨʠʪʠʩʦʢ; 

Â ʋʥʠʬʦʨʤʦ ʜʠʤʝʥʟʠʦʥʠʨʘʥʠ ï ʧʦʪʨʝʙʝʥ ʝ ʬʠʣʪʝʨʩʢʠ ʤʘʪʝʨʠʿʘʣ; 

Â ʈʘʥʣʠʚʠ ʚʦ ʦʜʥʦʩ ʥʘ  ʦʧʘʩʥʦʩʪʠʪʝ ʧʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ;  

Â ʅʠʚʥʘʪʘ ʫʧʦʪʨʝʙʘ  ʩʝ ʧʦʚʝ˃ʝ ʩʝ ʥʘʤʘʣʫʚʘ.  

 
ʇʨʝʧʦʨʘʯʘʥʦʪʦ ʨʝʰʝʥʠʝ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʙʨʝʛʦʚʠʪʝ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʝ ʈʝʰʝʥʠʝʪʦ 1.  

5.3 ʅʘʦʜʠ ʦʜ ʘʥʘʣʠʟʘʪʘ ʥʘ ʥʝʜʦʩʪʘʪʦʮʠʪʝ - ɸʞʫʨʠʨʘʥʠ ʧʦʜʘʪʦʮʠ ʥʘ 

ʨʘʟʛʣʝʜʫʚʘʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ  

ʈʘʟʛʣʝʜʘʥʠ ʘʣʪʝʨʥʘʪʠʚʠ 

ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʇʉʆɺ ʝ ʠʟʙʨʘʥʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʉʪʫʜʠʿʘʪʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʦ ʉʢʦʧʿʝ (2008-2009) (JICA), ʚʦ ʢʦʿʘ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ ʯʝʪʠʨʠ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʦʧʮʠʠ ʟʘ ʣʦʢʘʮʠʿʘ. ʉʧʦʨʝʜ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ ʠʟʙʦʨ ʥʘ ʥʘʿʧʦʚʦʣʥʘ 

ʣʦʢʘʮʠʿʘ, ʇʉʆɺ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʣʦʮʠʨʘʥʘ: (i) ʥʠʟʚʦʜʥʦ ʦʜ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʚʦ 

ʉʢʦʧʿʝ ʟʘʨʘʜʠ ʩʦʙʠʨʘˁʝ ʥʘ ʩʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ; (ii) ʜʦʣʞ ʨʝʢʘʪʘ ʟʘʨʘʜʠ ʠʩʧʫʰʪʘˁʝ 

ʥʘ ʝʬʣʫʝʥʪʦʪ.  

ʈʘʟʛʣʝʜʘʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʘʣʪʝʨʥʘʪʠʚʠ: 

 ɸʣʪʝʨʥʘʪʠʚʥʘ ʣʦʢʘʮʠʿʘ ʂʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ 

1.  ɺʦʜʦʩʪʦʧʘʥʩʢʘ ʟʦʥʘ 

ʦʜʨʝʜʝʥʘ ʚʦ ɻʋʇ 

Â ʅʘʜʚʦʨ ʦʜ ʫʨʙʘʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ 
Â ʅʝʤʘ ʥʘʩʝʣʝʥʠ ʦʙʣʘʩʪʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ 
Â ʂʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʝ ʧʦʩʪʘʚʝʥʘ ʚʦʟʚʦʜʥʦ ʦʜ ʣʦʢʘʮʠʿʘʪʘ ʠ 
ʛʣʘʚʥʠʦʪ ʠʩʧʫʩʪ ʥʘ ʩʦʙʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʝ ʥʘʦʺʘ 3-4 km 
ʚʦʟʚʦʜʥʦ ʦʜ ʣʦʢʘʮʠʿʘʪʘ, ʰʪʦ ʟʥʘʯʠ ʜʝʢʘ ʝ ʦʣʝʩʥʝʪʦ ʥʦʩʝˁʝʪʦ 
ʥʘ ʩʦʙʨʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʜʦ ʇʉʆɺ 

Â ʃʦʢʘʮʠʿʘʪʘ ʩʝ ʥʘʦʺʘ ʜʦʣʞ ʨʝʢʘʪʘ, ʰʪʦ ʟʥʘʯʠ ʜʝʢʘ ʝ ʦʣʝʩʥʝʪʦ 
ʠʩʧʫʰʪʘˁʝʪʦ ʥʘ ʝʬʣʫʝʥʪʦʪ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ  

Â ʇʨʘʚʝʮʦʪ ʥʘ ʚʝʪʝʨʦʪ ʛʦ ʩʣʝʜʠ ʨʝʯʥʠʦʪ ʪʝʢ, ʰʪʦ ʟʥʘʯʠ ʜʝʢʘ 
ʥʝʧʨʠʿʘʪʥʘʪʘ ʤʠʨʠʟʙʘ ˃ʝ ʙʠʜʝ ʥʘʩʦʯʝʥʘ ʥʠʟʚʦʜʥʦ ʦʜ ʨʝʢʘʪʘ 
ɺʘʨʜʘʨ ʢʦʥ ʧʝʨʠʬʝʨʠʿʘʪʘ 

Â ɺʦ ʦʙʣʘʩʪʘ ʥʝʤʘ ʩʪʘʥʙʝʥʠ ʦʙʿʝʢʪʠ ʠ ʥʝʤʘ ʧʦʪʨʝʙʘ ʟʘ ʧʨʠʩʠʣʥʦ 
ʨʘʩʝʣʫʚʘˁʝ 
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Â ʃʦʢʘʮʠʿʘʪʘ ʝ ʚʝ˃ʝ ʦʟʥʘʯʝʥʘ ʢʘʢʦ ñʚʦʜʦʩʪʦʧʘʥʩʢʘ ʟʦʥʘò ʚʦ ɻʋʇ-ʦʪ 
ʠ ʝ ʦʜʦʙʨʝʥʘ ʦʜ ʨʝʣʝʚʘʥʪʥʠʪʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʨʛʘʥʠ ʟʘ ʦʚʘʘ 
ʥʘʤʝʥʘ. 

2.  ʇʦʨʘʥʝʰʥʘ ʜʝʧʦʥʠʿʘ 

 

Â ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʥʝʢʦʛʘʰʥʘʪʘ ʜʝʧʦʥʠʿʘ ʜʝʥʝʩ ʥʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 
ʥʠʢʘʢʚʘ ʥʘʤʝʥʘ 

Â ʃʦʢʘʮʠʿʘʪʘ ʩʝ ʥʘʦʺʘ ʜʦʣʞ ʨʝʢʘʪʘ, ʚʦʟʚʦʜʥʦ ʚʦ ʦʜʥʦʩ ʥʘ 
ʠʩʧʫʩʪʦʪ 

Â ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʩʝ ʨʘʙʦʪʠ ʟʘ ʧʦʨʘʥʝʰʥʘ ʜʝʧʦʥʠʿʘ, ʧʦʯʚʘʪʘ 
ʥʝ ʝ ʮʚʨʩʪʘ ʠ ʩʪʘʙʠʣʥʘ 

Â ʆʜʨʝʜʝʥʠ ʧʨʠʜʨʫʞʥʠ ʧʦʩʪʨʦʿʢʠ ʥʘ ʇʉʆɺ ʢʘʢʦ ʰʪʦ ʩʝ ʢʦʣʝʢʪʦʨʠ 
ʠ ʧʫʤʧʥʠ ʩʠʩʪʝʤʠ ʪʨʝʙʘ ʜʘ ʩʝ ʠʥʩʪʘʣʠʨʘʘʪ ʧʦʜʟʝʤʥʦ, ʘ 
ʦʙʣʘʩʪʘ ʥʝ ʝ ʧʦʛʦʜʥʘ ʟʘ ʪʘʢʚʠ ʧʦʩʪʨʦʿʢʠ. 

3.  ʅʠʟʚʦʜʥʦ ʟʝʤʿʦʜʝʣʩʢʦ 

ʧʦʜʨʘʯʿʝ - 1 

 

Â ʆʙʣʘʩʪʘ ʩʝ ʥʘʦʺʘ ʥʠʟʚʦʜʥʦ ʦʜ ɸʣʪʝʨʥʘʪʠʚʘ 1 ʜʦʣʞ ʨʝʢʘʪʘ 
ɺʘʨʜʘʨ 

Â ʆʙʣʘʩʪʘ ʤʦʤʝʥʪʘʣʥʦ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʘʢʪʠʚʥʦʩʪʠ 
Â ʆʙʣʘʩʪʘ ʠʤʘ ʩʣʠʯʥʠ ʧʨʝʜʥʦʩʪʠ ʩʦ ɸʣʪʝʨʥʘʪʠʚʘ 1 (ʥʠʟʚʦʜʥʦ ʦʜ 
ʪʦʯʢʠʪʝ ʥʘ ʠʩʧʫʩʪ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʜʦʣʞ ʨʝʢʘʪʘ, ʥʝʤʘ ʧʦʪʨʝʙʘ 
ʟʘ ʨʘʩʝʣʫʚʘˁʝ) 

Â ʉʝʧʘʢ, ʧʦʩʪʦʠ ʝʜʥʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʥʘ ʢʦʝ ʤʦʞʝ ʜʘ ʚʣʠʿʘʝ 
ʤʠʨʠʟʙʘʪʘ 

Â ʆʩʚʝʥ ʪʦʘ, ʢʦʣʝʢʪʦʨʠʪʝ ʪʨʝʙʘ ʜʘ ʩʝ ʠʥʩʪʘʣʠʨʘʘʪ ʦʜ ʪʦʯʢʠʪʝ 
ʥʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʜʦ ʇʉʆɺ, ʥʦ ʦʙʣʘʩʪʘ ʟʘ 
ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨʠʪʝ ʝ ʦʜʜʘʣʝʯʝʥʘ ʠ ʙʝʟ ʧʦʩʪʦʿʥʠ ʠʣʠ 
ʧʣʘʥʠʨʘʥʠ ʧʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ, ʧʦʨʘʜʠ ʰʪʦ ˃ʝ ʙʠʜʝ ʧʦʪʨʝʙʝʥ 
ʜʦʧʦʣʥʠʪʝʣʝʥ ʦʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ ʚʦ ʛʨʘʜʝʞʥʘʪʘ ʬʘʟʘ ʟʘ ʜʘ ʩʝ 
ʦʙʝʟʙʝʜʠ ʧʨʠʩʪʘʧ. 

4.  ʅʠʟʚʦʜʥʦ ʟʝʤʿʦʜʝʣʩʢʦ 

ʧʦʜʨʘʯʿʝ - 2 

 

Â ʆʙʣʘʩʪʘ ʩʝ ʥʘʦʺʘ ʥʠʟʚʦʜʥʦ ʦʜ ɸʣʪʝʨʥʘʪʠʚʘ 1 ʠ 3 ʜʦʣʞ ʨʝʢʘʪʘ 
ɺʘʨʜʘʨ 

Â ʆʙʣʘʩʪʘ ʤʦʤʝʥʪʘʣʥʦ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʟʝʤʿʦʜʝʣʩʢʠ ʘʢʪʠʚʥʦʩʪʠ 
Â ʆʙʣʘʩʪʘ ʠʤʘ ʩʣʠʯʥʠ ʧʨʝʜʥʦʩʪʠ ʩʦ ɸʣʪʝʨʥʘʪʠʚʘ 1 (ʥʠʟʚʦʜʥʦ ʦʜ 
ʪʦʯʢʠʪʝ ʥʘ ʠʩʧʫʩʪ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʜʦʣʞ ʨʝʢʘʪʘ, ʥʝʤʘ ʧʦʪʨʝʙʘ 
ʟʘ ʨʘʩʝʣʫʚʘˁʝ) 

Â ʉʣʠʯʥʦ ʥʘ ɸʣʪʝʨʥʘʪʠʚʘ 3, ʢʦʣʝʢʪʦʨʠʪʝ ʪʨʝʙʘ ʜʘ ʩʝ 
ʠʥʩʪʘʣʠʨʘʘʪ ʦʜ ʪʦʯʢʠʪʝ ʥʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʜʦ 
ʇʉʆɺ, ʥʦ ʦʙʣʘʩʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨʠʪʝ ʝ ʦʜʜʘʣʝʯʝʥʘ ʠ 
ʙʝʟ ʧʦʩʪʦʿʥʠ ʠʣʠ ʧʣʘʥʠʨʘʥʠ ʧʨʠʩʪʘʧʥʠ ʧʘʪʠʰʪʘ, ʧʦʨʘʜʠ ʰʪʦ ˃ʝ 
ʙʠʜʝ ʧʦʪʨʝʙʝʥ ʜʦʧʦʣʥʠʪʝʣʝʥ ʦʪʢʫʧ ʥʘ ʟʝʤʿʠʰʪʝ ʚʦ ʛʨʘʜʝʞʥʘʪʘ 
ʬʘʟʘ ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʧʨʠʩʪʘʧ. 

Â ɼʦʧʦʣʥʠʪʝʣʥʦ, ʦʚʘʘ ʘʣʪʝʨʥʘʪʠʚʘ ˃ʝ ʙʘʨʘ ʧʨʝʤʠʥ ʧʨʝʢʫ 
ʞʝʣʝʟʥʠʯʢʘ ʧʨʫʛʘ.  

 

ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʥʘʚʝʜʝʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ, ɸʣʪʝʨʥʘʪʠʚʘ 1 ʝ ʠʟʙʨʘʥʘ ʢʘʢʦ ʥʘʿʩʦʦʜʚʝʪʥʘ 

ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ. 

ʏʝʪʠʨʠʪʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʦʧʮʠʠ ʟʘ ʣʦʢʘʮʠʿʘ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʩʣʠʢʘʪʘ ʧʦʜʦʣʫ. 
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ʉʣʠʢʘ 26. ɸʥʘʣʠʟʠʨʘʥʠ ʣʦʢʘʮʠʠ ʟʘ ʇʉʆɺ 

 

ʀʟʙʨʘʥʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʠʥʢʦʨʧʦʨʠʨʘʥʘ ʚʦ ɻʋʇ-ʦʪ. 

ɼʚʝʪʝ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʨʫʪʘʪʘ ʥʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ ʢʦʠ ʩʝ 

ʨʘʟʛʣʝʜʘʥʠ ʚʦ ʉʪʫʜʠʿʘʪʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜʥʠ ʚʦʜʠ55 ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ 

ʉʣʠʢʘ 28:   

 

ʉʣʠʢʘ 27. ʈʘʟʛʣʝʜʘʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʬʝʢʘʣʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʣʝʚʠʦʪ ʙʨʝʛ 

 

                                                

55 ˿͙ͭͯ͒͊͞ ͊͘ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͙ͦͭͨ͊͒ͤ ͍͙ͦ͒ ͍͙͔ͪ͊ͤ͊͘ ͍ͦ ͔͙ͨͪͦ͒ͦͭ 2007-2009 ͎͙ͦ͒ͤ͊ ͦ͒ ͫͭͪ͊ͤ͊ ͤ͊ Tokyo Engineering Consultants (TEC) 
͍ͦ ͫͦͪ͊͋ͦͭ͊͟ ͫͦ CTI Engineering International. 
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ɸʣʪʝʨʥʘʪʠʚʘ 2 ʝ 400 m ʧʦʜʦʣʛʘ ʦʜ ɸʣʪʝʨʥʘʪʠʚʘ 1, ʘ ʩʦ ʪʦʘ ʠ ʧʦʩʢʘʧʘ. ʇʦʢʨʘʿ ʪʦʘ, 

ʧʨʦʮʝʥʝʪʦ ʝ ʜʝʢʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦʪʝʰʢʠ ʧʦʨʘʜʠ ʤʘʣʘʪʘ 

ʰʠʨʦʯʠʥʘ ʥʘ ʧʘʪʦʪ. ʆʪʪʫʢʘ, ʟʘʢʣʫʯʝʥʦ ʝ ʜʝʢʘ ɸʣʪʝʨʥʘʪʠʚʘ 1 ʝ ʧʦʧʦʚʦʣʥʘ.  

ʇʨʝʜʚʠʜ ʩʝ ʟʝʤʝʥʠ ʨʘʟʣʠʯʥʠ ʘʣʪʝʨʥʘʪʠʚʠ ʚʦ ʚʨʩʢʘ ʩʦ ʪʝʭʥʦʣʦʰʢʠʪʝ ʨʝʰʝʥʠʿʘ ʚʦ 

ʪʝʢʦʪ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʝʭʥʠʯʢʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ56 ʟʘ ʇʉʆɺ ʧʨʝʜ ʜʘ ʩʝ 

ʠʟʙʝʨʘʪ ʦʧʪʠʤʘʣʥʠʪʝ ʨʝʰʝʥʠʿʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʠ ʪʠˁʘʪʘ. 

ʆʮʝʥʫʚʘʥʠ ʩʝ ʥʝʢʦʣʢʫ ʘʣʪʝʨʥʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʰʪʦ ʦʙʝʟʙʝʜʫʚʘʘʪ ʥʘʿʝʬʠʢʘʩʥʠ ʠ 

ʦʜʨʞʣʠʚʠ ʨʝʰʝʥʠʿʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʠ ʪʦʘ ʩʧʦʨʝʜ ʩʣʝʜʥʠʪʝ 

ʢʨʠʪʝʨʠʫʤʠ: ʧʦʪʨʝʙʥʦ ʟʝʤʿʠʰʪʝ/ʧʨʦʩʪʦʨ; ʩʦʦʜʚʝʪʥʦʩʪ ʥʘ ʧʨʦʮʝʩʦʪ ʚʦ ʦʜʥʦʩ ʥʘ 

ʧʦʪʨʝʙʥʠʦʪ ʩʪʝʧʝʥ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʢʨʘʪʢʦʨʦʯʥʠ, ʩʨʝʜʥʦʨʦʯʥʠ ʠ ʜʦʣʛʦʨʦʯʥʠ 

ʧʦʪʨʝʙʠ; ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ; ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʠʥʬʣʫʝʥʪʦʪ ʥʘ 

ʥʝʪʨʝʪʠʨʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ; ʫʧʦʪʨʝʙʘ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʧʦʩʪʨʦʿʢʠ ʩʦ ʩʣʠʯʝʥ 

ʢʘʧʘʮʠʪʝʪ ʟʘ ʪʨʝʪʤʘʥ; ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ. ʆʮʝʥʫʚʘʥʠ ʩʝ ʩʣʝʜʥʠʪʝ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʥʘʚʝʜʝʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ:  

1. ʇʨʦʜʦʣʞʝʥʘ ʘʝʨʘʮʠʿʘ (EA);  

2. ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ, ʧʦʟʥʘʪ ʠ ʢʘʢʦ ʧʨʦʮʝʩ ʥʘ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ (CASP);  

3. ʇʨʦʮʝʩ ʩʦ ʤʝʤʙʨʘʥʩʢʠ ʙʠʦʨʝʘʢʪʦʨ (MBR);  

4. ʇʨʦʮʝʩ ʩʦ ʢʠʩʣʦʨʦʜʥʦ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ (OAS);  

5. ʇʨʦʮʝʩ ʩʦ ʢʦʣʠʯʠʥʩʢʠ ʩʝʢʚʝʥʮʠʿʘʣʝʥ ʨʝʘʢʪʦʨ (SBR);  

6. ʇʨʦʮʝʩ ʩʦ ʨʝʘʢʪʦʨ ʩʦ ʧʦʩʪʝʣʢʘ ʦʜ ʧʦʜʚʠʞʝʥ ʙʠʦʬʠʣʤ (MBBR);  

7. ʇʨʦʮʝʩ ʥʘ ʘʝʨʠʨʘʥʘ ʣʘʛʫʥʘ (AL);  

8. ʇʨʦʮʝʩ ʥʘ ʙʠʦʣʦʰʢʘ ʬʠʣʪʨʘʮʠʿʘ (BF);  

9. ʇʨʦʮʝʩ ʩʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʧʨʦʮʝʜʝʥ ʬʠʣʪʝʨ (CTF).  

 

ʆʧʮʠʿʘ 4 ï ʇʨʦʮʝʩ ʩʦ ʢʠʩʣʦʨʦʜʥʦ-ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ (OAS) ʝ ʦʮʝʥʝʪʘ ʢʘʢʦ 

ʥʝʩʦʦʜʚʝʪʥʘ ʙʠʜʝʿ˃ʠ ʠʜʥʘʪʘ ʇʉʆɺ ˃ʝ ʜʦʙʠʚʘ ʩʘʤʦ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ 

ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ. ʅʝ ʩʝ ʦʯʝʢʫʚʘʘʪ ʠʥʜʫʩʪʨʠʩʢʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ ʚʠʩʦʢʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ. ʆʧʮʠʿʘ 5 ï ʂʦʣʠʯʠʥʩʢʠ ʩʝʢʚʝʥʮʠʿʘʣʝʥ ʨʝʘʢʪʦʨ 

(SBR) ʩʝ ʦʮʝʥʫʚʘ ʢʘʢʦ ʚʠʩʦʢʦ ʝʬʠʢʘʩʥʘ, ʥʦ ʥʘʿʜʦʙʨʦ ʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʪʨʝʪʤʘʥ ʥʘ 

ʚʠʩʦʢʦ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʰʪʦ ʥʝ ʝ ʩʣʫʯʘʿ ʚʦ ʦʚʦʿ ʧʨʦʝʢʪ ʢʘʜʝ ʰʪʦ 

ʚʠʩʦʢʘʪʘ ʠʥʬʠʣʪʨʘʮʠʿʘ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʚʦ ʢʘʥʘʣʠʟʘʮʠʩʢʠʦʪ ʩʠʩʪʝʤ ʛʦ 

ʨʘʟʨʝʜʫʚʘ ʠʥʬʣʫʝʥʪʦʪ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ. ʆʧʮʠʿʘ 6 ï ʈʝʘʢʪʦʨ ʩʦ ʧʦʩʪʝʣʢʘ ʦʜ 

ʘʢʪʠʚʝʥ ʙʠʦʬʠʣʤ (MBBR) ʠʩʪʦ ʪʘʢʘ ʝ ʦʮʝʥʝʪʘ ʢʘʢʦ ʚʠʩʦʢʦ ʝʬʠʢʘʩʥʘ, ʥʦ ʝ 

ʠʩʢʣʫʯʝʥʘ ʦʜ ʧʦʥʘʪʘʤʦʰʥʘ ʝʚʘʣʫʘʮʠʿʘ ʙʠʜʝʿ˃ʠ ʩʝ ʢʦʨʠʩʪʠ ʛʣʘʚʥʦ ʟʘ ʥʘʜʛʨʘʜʙʘ ʥʘ 

ʢʘʧʘʮʠʪʝʪʦʪ ʠ/ʠʣʠ ʝʬʠʢʘʩʥʦʩʪʘ ʥʘ ʧʦʩʪʦʿʥʠ ʇʉʆɺ ʩʦ ʤʘʣʘ ʠʣʠ ʩʨʝʜʥʘ ʛʦʣʝʤʠʥʘ.  

ʆʧʮʠʿʘ 7 ï ɸʝʨʠʨʘʥʘ ʣʘʛʫʥʘ (AL) ʝ ʦʮʝʥʝʪʘ ʢʘʢʦ ʥʝʩʦʦʜʚʝʪʥʘ ʙʠʜʝʿ˃ʠ ʙʘʨʘ ʛʦʣʝʤ 

ʧʨʦʩʪʦʨ (ʧʨʝʢʫ 150 ha ʚʦ ʧʦʚʨʰʠʥʘ ʥʘ ʚʦʜʘ ʟʘ ʦʚʦʿ ʢʘʧʘʮʠʪʝʪ ʥʘ ʇʉʆɺ) ʠ ʥʝ ʤʦʞʝ 

ʜʘ ʛʠ ʦʙʝʟʙʝʜʠ ʙʘʨʘˁʘʪʘ ʟʘ ʧʦʩʘʢʫʚʘʥʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʝʬʣʫʝʥʪʦʪ. ʆʧʮʠʿʘ 9 ï 

ʂʦʥʚʝʥʮʠʦʥʘʣʥʦ ʧʨʦʮʝʜʝʥ ʬʠʣʪʝʨ (CTF) ʝ ʦʮʝʥʝʪʘ ʢʘʢʦ ʥʝʩʦʦʜʚʝʪʥʘ ʙʠʜʝʿ˃ʠ ʥʝ 

ʤʦʞʝ ʜʘ ʛʠ ʦʙʝʟʙʝʜʠ ʙʘʨʘˁʘʪʘ ʟʘ ʧʦʩʘʢʫʚʘʥʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʝʬʣʫʝʥʪʦʪ.  

 

ɼʦʧʦʣʥʠʪʝʣʥʘʪʘ ʪʝʭʥʠʯʢʘ ʠ ʬʠʥʘʥʩʠʩʢʘ ʩʧʦʨʝʜʙʘ ʧʦʤʝʺʫ ʯʝʪʠʨʠʪʝ ʧʨʝʦʩʪʘʥʘʪʠ 

ʦʧʮʠʠ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʆʧʮʠʿʘ 3 ï ʄʝʤʙʨʘʥʩʢʠ ʙʠʦʨʝʘʢʪʦʨ (MBR) ʠ ʆʧʮʠʿʘ 8 ï 

                                                
56 ˿͙ͭͯ͒͊͞ ͊͘ ͺ͙͙͔ͤ͊ͤͫͪ͊ͥΣ ͙͎ͪ͊͒͋͊͘ ͙ ͍͍͔ͯͨͪ͊ͯ͊ͥ ͫͦ ͔ͨͪ;͙͙͔ͫͭͭͤ͊͡ ͙ͫͭ͊ͤͼ͊ ͊͘ ͙ͦͭͨ͊͒ͤ ͍ͦ ͍͙ͦ͒ ͍ͦ ˥ͪ͊͒ ˿͔ͦͨ͟͞ ς ˾͔͙ͨͯ͋͊͟͡ 
˸͔͙͊͒ͦͤ͊͟͞, ˩͍͊ͯ͊͡ͼ͙͊͞ ͤ͊ ͦͨͼ͙͙͔ͭ ͊͘ ͔ͭͪͭͣ͊ͤ ͤ͊ ͙ͦͭͨ͊͒ͤ ͍͙ͦ͒  N° MKD 141 267 W (ͣ͊͞, 2015), ˮ ͍͔͘΄ͭ͊͞ ͊͘ ͔ͭͻ͙ͤ;͙͟ ͙͎͔͒͘͡ N° 
MKD 141 267 W (ͣ͊ͪͭ, 2016) ͙  ˻ˤˬ˿˿ˢ (͙͊ͤͯ͊ͪ͞, 2017). 
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ɹʠʦʣʦʰʢʘ ʬʠʣʪʨʘʮʠʿʘ (BF) ʩʝ ʧʦʤʘʣʢʫ ʧʦʚʦʣʥʠ ʧʨʦʮʝʩʠ ʧʦʨʘʜʠ ʧʦʚʠʩʦʢʠʪʝ 

ʠʥʚʝʩʪʠʮʠʩʢʠ ʪʨʦʰʦʮʠ ʠ ʧʦʛʦʣʝʤʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʠˁʘ ʩʧʦʨʝʜʝʥʦ ʩʦ ʆʧʮʠʿʘ 1 

ï ʇʨʦʜʦʣʞʝʥʘ ʘʝʨʘʮʠʿʘ (EA) ʠ ʆʧʮʠʿʘ 2 ï ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ. 

ʉʣʝʜʝʿ˃ʠ ʿʘ SWOT ʘʥʘʣʠʟʘʪʘ, ʆʧʮʠʿʘ 2 ï ɸʢʪʠʚʥʘ ʪʠˁʘ ʩʦ ʧʨʠʤʘʨʥʦ ʪʘʣʦʞʝˁʝ ʠʣʠ 

ʧʨʦʮʝʩ ʥʘ ʢʦʥʚʝʥʮʠʦʥʘʣʥʦ ʘʢʪʠʚʠʨʘʥʘ ʪʠˁʘ (CASP) ʝ ʠʟʙʨʘʥʘ ʢʘʢʦ ʥʘʿʜʦʙʨʦ 

ʨʝʰʝʥʠʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʢʦʤʫʥʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʉʢʦʧʿʝ. 

 

ʆʮʝʥʫʚʘʥʠ ʩʝ ʥʝʢʦʣʢʫ ʘʣʪʝʨʥʘʪʠʚʥʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʪʠˁʘʪʘ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ, ʠ 
ʪʦʘ ʩʧʦʨʝʜ ʩʣʝʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ:  
Â ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʪʝʢʦʪ ʥʘ ʪʨʝʪʤʘʥʦʪ ʥʘ 

ʪʠˁʘʪʘ ʟʘ ʜʘ ʩʝ ʟʘʰʪʝʜʠ ʥʘ ʦʧʝʨʘʪʠʚʥʠʪʝ ʪʨʦʰʦʮʠ;  

Â ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦʪʦ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ ʪʠˁʘ ʚʦ ʧʨʠʤʘʨʥʠʪʝ ʠ 

ʩʝʢʫʥʜʘʨʥʠʪʝ ʝʜʠʥʠʮʠ ʥʘ ʇʉʆɺ ʧʦʨʘʜʠ ʩʣʝʜʥʠʪʝ ʜʚʝ ʧʨʠʯʠʥʠ:  

- ʥʝʤʘ ʠʟʚʦʜʣʠʚʦ ʨʝʰʝʥʠʝ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ 

ʪʠˁʘʪʘ ʰʪʦ ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ ʢʘʢʦ ʩʠʛʫʨʥʘ 

- ʧʨʠʦʨʠʪʝʪ ʝ ʜʘ ʩʝ ʟʘʰʪʝʜʠ ʥʘ ʪʨʦʰʦʮʠʪʝ ʟʘ ʪʨʘʥʩʧʦʨʪ ʥʘ ʪʠˁʘʪʘ 

ʜʦ ʣʦʢʘʮʠʠʪʝ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ/ʪʨʝʪʤʘʥ/ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ;  

Â ʄʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʚʘˁʝ ʥʘ ʥʝʢʦʣʢʫ ʨʝʰʝʥʠʿʘ ʟʘ ʧʦʚʪʦʨʥʘ ʫʧʦʪʨʝʙʘ ʠʣʠ 

ʝʣʠʤʠʥʘʮʠʿʘ ʥʘ ʪʨʝʪʠʨʘʥʘʪʘ ʪʠˁʘ, ʙʝʟ ʨʘʟʣʠʢʘ ʜʘʣʠ ʩʝ ʢʦʥʝʯʥʠ ʠʣʠ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʨʝʰʝʥʠʿʘ.   

 

ʅʘʮʨʪ-ʪʝʭʥʠʯʢʠʦʪ ʠʟʚʝʰʪʘʿ ʛʠ ʨʘʟʛʣʝʜʫʚʘ ʨʘʟʣʠʯʥʠʪʝ ʦʧʮʠʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʪʠˁʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʪʠˁʘʪʘ ʥʘ ʟʝʤʿʦʜʝʣʩʢʠ ʧʦʚʨʰʠʥʠ, ʢʦʤʧʦʩʪʠʨʘˁʝ, 

ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʜʝʧʦʥʠʿʘ, ʩʦʛʦʨʫʚʘˁʝ ʚʦ ʠʥʜʫʩʪʨʠʿʘʪʘ ʟʘ ʮʝʤʝʥʪ, ʥʦ ʦʚʠʝ ʦʧʮʠʠ 

ʥʝ ʩʝ ʦʮʝʥʫʚʘʥʠ ʚʦ ʧʦʥʘʪʘʤʦʰʥʠʪʝ ʧʨʦʝʢʪʥʠ ʜʦʢʫʤʝʥʪʠ ʙʠʜʝʿ˃ʠ ʥʝ ʩʝ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʧʨʝʪʭʦʜʥʦ ʥʘʚʝʜʝʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ.  

 

ɿʘʪʦʘ, ʠʟʙʨʘʥʠ ʩʝ ʧʝʪ ʦʧʮʠʠ ʟʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʠʥʬʦʨʤʠʨʘʥʘ ʩʧʦʨʝʜʙʘ ʠ ʜʘ ʩʝ 

ʦʙʝʟʙʝʜʠ ʰʠʨʦʢ ʩʧʝʢʪʘʨ ʥʘ ʤʦʞʥʠ ʨʝʰʝʥʠʿʘ: 

 
ʆʧʮʠʿʘ ʘ: ʊʝʨʤʘʣʥʦ ʩʫʰʝˁʝ (ʙʝʟ ʢʦʛʝʥʝʨʘʪʠʚʥʘ ʝʥʝʨʛʠʿʘ ʠ ʪʦʧʣʠʥʘ)  

ʆʧʮʠʿʘ ʙ: ʉʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘ ʩʦ ʢʦʛʝʥʝʨʘʪʠʚʥʘ ʝʥʝʨʛʠʿʘ ʠ ʪʦʧʣʠʥʘ 

ʆʧʮʠʿʘ ʮ: ʊʨʝʪʤʘʥ ʥʘ ʚʘʨ ʩʦ ʢʦʛʝʥʝʨʘʮʠʿʘ  

ʆʧʮʠʿʘ ʜ: ʊʨʝʪʤʘʥ ʥʘ ʪʠˁʘ ʩʦ ʪʝʨʤʘʣʥʘ ʭʠʜʨʦʣʠʟʘ ʠ ʢʦʛʝʥʝʨʘʮʠʿʘ 

ʆʧʮʠʿʘ ʝ: ʊʨʝʪʤʘʥ ʥʘ ʪʠˁʘ ʩʦ ʪʝʨʤʘʣʥʘ ʭʠʜʨʦʣʠʟʘ, ʪʝʨʤʘʣʥʦ ʩʫʰʝˁʝ ʩʦ 

ʢʦʛʝʥʝʨʘʪʠʚʥʘ ʝʥʝʨʛʠʿʘ ʠ ʪʦʧʣʠʥʘ  

 

ʀʟʙʨʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʪʠˁʘʪʘ ʝ ʆʧʮʠʿʘ ʙ - ʉʦʛʦʨʫʚʘˁʝ ʧʦʨʘʜʠ: 

ʥʠʩʢʠʪʝ ʪʨʦʰʦʮʠ, ʥʠʩʢʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʠ 

ʥʝʟʘʚʠʩʥʦʩʪʘ. 

 

ʈʘʟʛʣʝʜʘʥʠ ʩʝ ʪʨʠ ʦʧʮʠʠ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʪʠˁʘʪʘ: ʨʦʪʘʮʠʦʥʘ ʧʝʯʢʘ, ʧʝʯʢʘ ʩʦ 

ʧʦʚʝ˃ʝ ʦʛʥʠʰʪʘ ʠ ʧʝʯʢʘ ʩʦ ʬʣʫʠʜʠʟʠʨʘʥʘ ʧʦʩʪʝʣʢʘ. ʋʩʚʦʝʥʘ ʝ ʧʝʯʢʘʪʘ ʩʦ 

ʬʣʫʠʜʠʟʠʨʘʥʘ ʧʦʩʪʝʣʢʘ ʢʘʢʦ ʤʦʜʝʨʥʘ ʠ ʝʬʠʢʘʩʥʘ ʪʝʭʥʦʣʦʛʠʿʘ, ʧʨʝʧʦʨʘʯʘʥʘ ʦʜ 

ʩʦʦʜʚʝʪʥʠʦʪ ʜʦʢʫʤʝʥʪ ʅɼʊ, ʢʦʿʘ ʠʤʘ ʥʘʿʩʦʦʜʚʝʪʝʥ ʧʨʦʬʠʣ ʚʦ ʦʜʥʦʩ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ. 
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ʀʩʪʦ ʪʘʢʘ, ʨʘʟʛʣʝʜʘʥʠ ʩʝ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʠʟʙʦʨ ʥʘ ʤʘʪʝʨʠʿʘʣʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ ʜʦʣʞ ʨʝʢʘʪʘ ɺʘʨʜʘʨ: 

ʈʝʰʝʥʠʝ 1: ɿʘʰʪʠʪʝʥ ʼʠʜ ʩʦ ʟʝʣʝʥ ʛʘʙʠʦʥ  

ʈʝhʝʥʠʝ 2: ɿʘʰʪʠʪʘ ʩʦ ʨʝʥʦ ʧʦʢʨʠʚʢʠ  

ʈʝʰʝʥʠʝ 3: ɹʣʦʢ ʧʦʧʣʦʯʫʚʘˁʝ ʩʦ ʰʫʧʣʠʚʠ ʙʝʪʦʥʩʢʠ ʙʣʦʢʦʚʠ.  

 

ʉʝ ʧʨʝʧʦʨʘʯʫʚʘ ʟʘʰʪʠʪʝʥ ʼʠʜ ʩʦ ʟʝʣʝʥ ʛʘʙʠʦʥ ʧʦʨʘʜʠ:  

Â ɼʦʙʨʘ ʩʪʘʙʠʣʥʦʩʪ ʢʦʛʘ ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʦʪʦʢʦʪ ʝ ʧʨʝʤʥʦʛʫ ʚʠʩʦʢʘ, 

Â ʄʦʞʥʦʩʪ ʜʘ ʩʝ ʧʦʣʦʞʠ ʥʘ ʨʝʣʘʪʠʚʥʦ ʩʪʨʤʥʠ ʧʘʜʠʥʠ ʟʘ ʜʘ ʩʝ ʩʧʨʦʪʠʚʩʪʘʚʠ 

ʥʘ ʨʝʯʥʠʪʝ ʧʨʦʪʦʮʠ ʠ ʥʝʩʪʘʙʠʣʥʠʪʝ ʙʨʝʛʦʚʠ, 

Â ʇʨʠʣʘʛʦʜʣʠʚʦʩʪ ʥʘ ʢʦʥʩʦʣʠʜʠʨʘʥʘ ʧʦʯʚʘ, 

Â ʆʚʦʟʤʦʞʫʚʘˁʝ ʧʨʠʨʦʜʝʥ ʨʘʩʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, 

Â ɿʘʜʦʚʦʣʠʪʝʣʥʠ ʧʝʨʬʦʨʤʘʥʩʠ ʠ, 

Â ɽʩʪʝʪʩʢʠ ʧʨʠʯʠʥʠ. 
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6 ʆʇʀʉ ʅɸ ʇʆʉʊʆɱʅɸʊɸ ʉʆʉʊʆɱɹɸ ʅɸ ɾʀɺʆʊʅɸʊɸ 

ʉʈɽɼʀʅɸ 

6.1 ʊʦʧʦʛʨʘʬʠʿʘ  

ʇʣʘʥʠʨʘʥʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʉʢʦʧʿʝ ʩʝ ʥʘʦʺʘ ʚʦ ʿʫʛʦ-ʠʩʪʦʯʥʠʦʪ 

ʜʝʣ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ, ʚʦ ʊʨʫʙʘʨʝʚʦ ʢʦʝ ʝ ʜʝʣ ʦʜ ʦʧʪhʠʥʘ ɻʘʟʠ ɹʘʙʘ. 

ʆʧʰʪʠʥʘʪʘ ɻʘʟʠ ɹʘʙʘ ʩʝ ʧʨʦʩʪʠʨʘ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʠ ʥʘ 

ʛʨʘʜʦʪ ʉʢʦʧʿʝ ʠ ʟʘʬʘ˃ʘ ʧʦʚʨhʠʥʘ ʦʜ 92km2. 

ʅʘʿʥʠʩʢʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ ʝ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʊʨʫʙʘʨʝʚʦ  ʣʦʮʠʨʘʥʦ ʥʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʦʜ 225m, ʘ ʥʘʿʚʠʩʦʢʠʦʪ ʜʝʣ ʝ ʣʦʮʠʨʘʥ ʥʘ ʥʘʜʤʦʩʢʘ ʚʠʩʠʥʘ ʦʜ 1626m. 

ʉʧʦʨʝʜ ʨʝʣʿʝʬʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʿʘ 

ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʨʝˀʝʬ ʢʦʿ ʩʝ ʩʦʩʪʦʠ ʦʜ ʧʦʚʝ˃ʝ ʤʦʨʬʦʣʦʰʢʠ ʝʣʝʤʝʥʪʠ ʠ ʦʙʣʠʮʠ. 

ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ (ʮʝʥʪʨʘʣʥʠʦʪ, ʿʫʛʦ-ʟʘʧʘʜʝʥʠʦʪ ʠ ʿʫʞʥʠʦʪ 

ʜʝʣ ʩʝ ʥʘʦʺʘ ʚʦ ʨʘʤʥʠʮʘ, ʦʜʥʦʩʥʦ 65% ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʝ ʦʙʨʘʙʦʪʣʠʚʦ 

ʟʝʤʿʠʰʪʝ. ʇʦʚʠʩʦʢʠʦʪ ʜʝʣ ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʟʘ ʇʘʨʢ ʐʫʤʘʪʘ ɻʘʟʠ ɹʘʙʘ, ʤʝʩʥʦʩʪʘ 

ʂʘʤʥʠʢ ʚʦ ʮʝʥʪʨʘʣʥʠʦʪ ʜʝʣ ʥʘ ʆʧʰʪʠʥʘʪʘ, ʢʘʢʦ ʠ ʧʣʘʥʠʥʘʪʘ ʉʢʦʧʩʢʘ ʎʨʥʘ ɻʦʨʘ ʚʦ 

ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʦʧʰʪʠʥʘʪʘ. 

6.2 ʇʦʯʚʘ ʠ ʛʝʦʣʦʛʠʿʘ  

ʉʦʛʣʘʩʥʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʨʝʛʠʦʥʘʣʥʦʪʦ ʛʝʦʣʦʰʢʦ ʠʩʪʨʘʞʫʚʘˁʝ ʧʨʠʢʘʞʘʥʠ ʥʘ 

ʆʩʥʦʚʥʘʪʘ ʛʝʦʣʦʰʢʘ ʢʘʨʪʘ ʥʘ ʉʢʦʧʿʝ, ʧʦʯʚʘʪʘ ʚʦ ʉʢʦʧʩʢʠʦʪ ʙʘʩʝʥ ʝ ʩʦʟʜʘʜʝʥ ʦʜ 

ʤʘʩʠʚʥʠ ʢʘʨʧʠ ʦʜ ʇʘʣʝʦʟʦʠʢʦʪ ʠ ʄʝʟʦʟʦʠʢʦʪ. ʆʩʥʦʚʥʦʪʦ ʛʝʦʣʦʰʢʦ ʦʧʢʨʫʞʫʚʘˁʝ ʥʘ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠʦʪ ʉʢʦʧʩʢʠ ʨʝʛʠʦʥ ʩʝ ʩʦʩʪʦʠ ʦʜ ʥʝʦʛʝʥʩʢʦ-ʧʣʠʦʮʝʥʩʢʠ 

ʩʝʜʠʤʝʥʪʠ ʠ ʢʚʘʨʪʝʨʥʠ-ʘʣʫʚʠʿʘʣʥʠ ʜʝʧʦʟʠʪʠ. ʆʩʥʦʚʥʠʪʝ ʤʘʩʠʚʥʠ ʢʘʨʧʠ ʩʝ ʧʣʠʦ-

ʮʝʥʩʢʠʪʝ ʝʟʝʨʥʠ ʩʝʜʠʤʝʥʪʠ ʢʦʠ ʩʝ ʥʘ 700m. ʧʦʢʨʠʝʥʠ ʩʦ ʢʚʘʨʪʝʨʥʠ ʥʘʿʯʝʩʪʦ 

ʘʣʫʚʠʿʘʣʥʦ-ʪʝʨʘʩʝʩʪʠ ʩʝʜʠʤʝʥʪʠ. ʂʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʢʚʘʨʪʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ ʥʘ 

ʛʦʨʥʠʪʝ ʩʣʦʝʚʠ ʩʝ ʦʧʨʝʜʝʣʝʥʠ ʩʦ ʩʣʦʝʚʠ ʦʜ ʯʘʢʘʣ, ʧʝʩʦʢ ʠ ʛʣʠʥʘ ʩʝ ʜʦ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 

ʪʝʨʝʥʦʪ. ʆʚʘʘ ʛʝʥʝʟʘ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʘʣʫʚʠʿʘʣʥʠʦʪ ʪʝʢ ʥʘ ʨ.ɺʘʨʜʘʨ ʢʘʢʦ ʠ ʩʦ ʧʦʧʣʘʚʥʠʦʪ 

ʥʘʥʦʩ ʦʜ ʦʢʦʣʥʠʪʝ ʩʣʠʚʥʠ ʧʦʜʨʘʯʿʘ. 

ʇʘʣʝʦʟʦʿʩʢʠʦʪ ʢʦʤʧʣʝʢʩ ʚʢʣʫʯʫʚʘ: ʰʢʨʠʣʮʠ, ʤʝʨʤʝʨ ʠ ʢʚʘʨʮ, ʢʦʠ ʟʘʝʜʥʦ ʩʝ ʧʨʦʪʝʛʘʘʪ 

ʦʜ ʩʝʚʝʨʦ-ʠʩʪʦʢ ʢʦʥ ʿʫʛʦ-ʟʘʧʘʜ. 

ʆʜ ʩʝʠʟʤʠʯʢʠ ʠ ʪʝʢʪʦʥʩʢʠ ʘʩʧʝʢʪ ʥʘ ʨʝʛʠʦʥʦʪ ʠ ʣʦʢʘʮʠʿʘʪʘ ʠ ʧʨʠʧʘʺʘʘʪ ʥʘ 

ɺʘʨʜʘʨʩʢʘʪʘ ʩʝʠʟʤʠʯʢʘ ʟʦʥʘ. ʢʘʜʝ ʝʧʠʮʝʥʪʨʘʣʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʉʢʦʧʿʝ ʝ ʥʘʿʧʦʛʦʜʝʥʦ 

ʦʜ ʜʝʩʪʨʫʢʪʠʚʥʠʪʝ ʟʘʤʿʦʪʨʝʩʥʠ ʝʬʝʢʪʠ. ʆʚʠʝ ʘʩʧʝʢʪʠ ʪʨʝʙʘ ʜʘ ʩʝ ʟʝʤʘʪ ʧʨʝʜʚʠʜ 

ʧʨʠ ʜʠʤʝʥʟʠʦʥʠʨʘʝˁʪʦ ʥʘ ʩʪʘʪʠʯʢʠʪʝ ʝʣʝʤʝʥʪʠ. ʟʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʩʝʠʟʤʠʯʢʘ 

ʩʪʘʙʠʣʥʦʩʪ ʠ ʟʘʰʪʠʪʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʟʝʤʿʦʪʨʝʩ. 

ʉʝʠʟʤʠʢʘʪʘ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʟʘʝʜʥʦ ʩʦ ʪʝʢʪʦʥʩʢʠʪʝ ʧʨʦʮʝʩʠ. ʧʨʝʜʠʟʚʠʢʘʣʝ 

ʩʠʣʥʠ, ʜʫʨʠ ʠ ʢʘʪʘʩʪʨʦʬʘʣʥʠ ʟʝʤʿʦʪʨʝʩʠ ʚʦ ʤʠʥʘʪʦʪʦ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʦʯʝʢʫʚʘʥʘ 

ʤʘʛʥʠʪʫʜʘ ʝ M=6.5. ʉʝʠʟʤʠʯʢʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʝ ʢʦʥʪʨʦʣʠʨʘʥʘ ʦʜ 

ʩʝʠʟʤʠʯʢʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʣʦʢʘʣʥʠʪʝ ʩʝʠʟʤʠʯʢʠ ʠʟʚʦʨʠ. ʄʘʢʩʠʤʘʣʥʠʦʪ ʦʯʝʢʫʚʘʥ 

ʩʝʠʟʤʠʯʢʠ ʠʥʪʝʥʟʠʪʝʪ ʠʟʥʝʩʫʚʘ IX (EMS-98) ʠ ʝ ʦʧʨʝʜʝʣʝʥ ʢʦʨʠʩʪʝʿ˃ʠ ʛʠ ʧʦʜʘʪʦʮʠʪʝ 

ʦʜ ʩʠʪʝ ʟʝʤʿʦʪʨʝʩʠ ʢʦʠ ʛʦ ʧʦʛʦʜʠʣʝ ʦʚʦʿ ʨʝʛʠʦʥ. ʅʝ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʩʝ ʦʯʝʢʫʚʘ 

ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʦʚʘʘ ʚʨʝʜʥʦʩʪ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʟʝʤʿʦʪʨʝʩ 
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ʉʣʠʢʘ 28. ʉʝʠʟʤʠʯʢʘ ʢʘʨʪʘ ʥʘ ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ 

ʇʨʠ ʩʫʧʝʨʧʦʟʠʮʠʿʘ, ʩʝ ʿʘʚʫʚʘ ʤʝʨʤʝʨʦʪ ʢʘʢʦ ʠʥʪʝʨʩʪʨʘʪʠʬʠʢʘʮʠʩʢʠ ʩʣʦʿ ʠʣʠ ʧʘʢ ʚʦ 

ʣʝʥʪʝʩʪʠ ʩʣʦʝʚʠ ʥʠʟ ʰʢʨʠʣʝʩʪʠʪʝ ʤʘʩʠ. ʅʘʿʯʝʩʪʦ ʩʝ ʩʠʚʠ ʠʣʠ ʙʝʣʠ, ʠʣʠ ʩʦ ʙʝʣʠ 

ʧʨʫʛʠ, ʥʘ ʥʝʢʦʠ ʤʝʩʪʘ ʩʦ ʰʢʨʠʣʝʩʪʘ ʪʝʢʩʪʫʨʘ ʠ ʟʥʘʯʠʪʝʣʝʥ ʧʨʦʮʝʥʪ ʥʘ ʤʠʢʘhʠʩʪ, ʩʦ 

ʰʪʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʧʦʩʪʝʧʝʥʠʦʪ ʧʨʝʦʜ ʚʦ ʦʢʦʣʥʠʦʪ ʤʠʢʘʰʠʩʪ. 

ʉʧʦʨʝʜ ʥʠʚʥʦʪʦ ʧʨʠʩʫʩʪʚʦ ʚʦ ʧʘʣʝʦʟʦʠʢʦʪ ʙʠʦʪʠʪʠʪʝ ʠ ʢʚʘʨʮʥʠʪʝ ʩʝʨʠʮʠʪʠ ʿʘ 

ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʦʩʥʦʚʥʘʪʘ ʤʘʩʘ. ʊʠʝ ʩʝ ʚʦ ʪʝʢʪʦʥʩʢʘ ʚʨʩʢʘ ʩʝ ʦʩʪʘʪʦʢʦʪ ʦʜ 

ʣʠʪʦʩʪʨʘʪʦʛʨʘʬʩʢʠʪʝ ʝʣʝʤʝʥʪʠ. ʊʦʘ ʩʝ ʛʣʠʥʝʥʦ ʧʝʩʦʢʣʠʚʠ ʧʨʦʜʫʢʪʠ ʢʦʠ ʚʦ ʧʨʦʮʝʩʦʪ 

ʥʘ ʤʝʪʘʤʦʨʬʦʟʘ ʟʘ ʚʨʝʤʝ ʥʘ ʜʦʣʛʘʪʘ ʛʝʦʣʦʰʢʘ ʠʩʪʦʨʠʿʘ. ʩʝ ʪʨʘʥʩʬʦʨʤʠʨʘʣʝ ʚʦ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʥʘ ʰʢʨʠʣʮʠ. ʅʠʚʥʘʪʘ ʙʦʿʘ ʝ ʩʠʚʘ ʠ ʢʘʬʝʘʚʘ, ʧʦʚʨʰʠʥʘʪʘ ʠʤ ʝ 

ʜʝʛʨʘʜʠʨʘʥʘ ʠ ʪʨʦʰʥʘ, ʩʦ ʠʟʨʘʟʠʪʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʰʢʨʠʣʮʠ. 

ɻʝʥʝʨʘʣʥʦ, ʧʦʯʚʘʪʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʝ ʩʦʩʪʘʚʝʥʘ ʦʜ ʧʨʦʣʫʚʠʿʘʣʥʠ ʜʝʧʦʟʠʪʠ 

ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʩʠʪʥʦʟʨʥʝʩʪʠ ʛʣʠʥʝʩʪʠ ʤʝʰʘʚʠʥʠ ʠ ʯʘʢʘʣʝʩʪʠ ʧʨʠʤʝʩʠ. ɻʝʦ-

ʤʝhaʥʠʯʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʚʠʝ ʥʘʩʣʘʛʠ ʩʝ ʨʝʣʘʪʠʚʥʦ ʩʣʘʙʠ, ʧʦʨʘʜʠ ʪʝʩʥʠʪʝ 

ʘʛʣʠ ʥʘ ʚʥʘʪʨʝʰʥʦʪʦ ʪʨʠʝˁʝ ʠ ʩʣʘʙʠʪʝ ʤʦʜʫʣʠ ʥʘ ʧʨʠʪʠʩʦʢ. ɿʘʪʦʘ. ʦʚʠʝ ʩʣʦʝʚʠ 

ʤʦʞʘʪ ʜʘ ʩʝ ʢʦʨʠʩʪʘʪ ʩʘʤʦ ʟʘ ʤʘʣʠ ʩʧʝʮʠʬʠʯʥʠ ʪʦʚʘʨʠ. ʇʦʜ ʦʚʦ ʿ ʩʣʦʿ ʩʝ ʥʘʦʺʘ 

ʢʦʤʧʘʢʪʝʥ ʩʣʦʿ ʦʜ ʯʘʢʘʣʝʩʪʠ ʜʝʧʦʟʠʪʠ ʠ ʧʝʩʦʢʣʠʚʠ ʤʝh ʘʚʠʥʠ ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʩʠʪʥʠ 

ʯʝʩʪʠʯʢʠ. ʆʚʦʿ ʩʣʦʿ ʠʤʘ ʟʘʜʦʚʦʣʠʪʝʣʥʠ ʛʝʦ-ʤʝʭaʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʢʘʢʦ ʜʠʨʝʢʪʥʘ ʦʩʥʦʚʘ ʟʘ ʬʫʥʜʠʨʘˁ ʝ. ʅʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ ʝ ʜʘʜʝʥʘ ʛʝʦʣʦʰʢʘʪʘ 

ʢʘʨʪʘ ʥʘ ʉʢʦʧʿʝ. 

ʆʜ ʧʝʜʦʣʦh ʢʠ ʘʩʧʝʢʪ, ʩʦʩʪʘʚʦʪ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʝ ʭʦʤʦʛʝʥ. ɿʘʩʪʘʧʝʥʠ ʩʝ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ ʧʦʯʚʠ: ʧʝʩʦʯʥʦʛʣʠʥʝʩʪʠ, ʢʦʣʫʚʠʿʘʣʥʠ, ʜʝʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ, ʚʝʨʪʠ-

ʧʦʯʚʠ, ʭʨʦʤʘʪʥʠ ʢʘʤʙʦ-ʧʦʯʚʠ (ʮʠʤʝʪʥʠ ʫhʤʩʢʠ ʧʦʯʚʠ), ʢʘʤʙʦ-ʧʦʯʚʠ (ʢʘʬʝʘʚʠ 

ʰʫʤʩʢʠ ʧʦʯʚʠ), ʬʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ (ʘʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ), ʬʣʫʚʠʿ ʘʣʥʠ-ʣʠʚʘʜʩʢʠ ʧʦʯʚʠ 

(ʭʫʤʫʩʥʠ ʬʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ) ʠʪʥ. 
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ʉʣʠʢʘ 29. ɻʝʦʣʦʰʢʘ ʢʘʨʪʘ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ 

ɻʝʥʝʨʘʣʥʦ, ʟʝʤʿʘʪʘ ʜʦ 12m ʝ ʩʦʩʪʘʚʝʥʘ ʦʜ ʩʣʝʜʥʠʚʝ ʩʫʧʩʪʘʥʮʠ:  

Â ʍʫʤʫʩ; 

Â ʇʦʯʚʘ ʩʦ ʩʠʪʥʠ ʯʝʩʪʠʯʢʠ ʠ ʩʠʪʥʦʟʨʥʝʩʪ ʧʝʩʦʢ, ʩʨʝʜʥʦ ʘʿʢʘ ʢʦʥʩʠʩʪʝʥʮʠʿʘ 

(ʮʚʨʩʪʠʥʘ) ʩʦ ʪʝʤʥʦ ʢʘʬʝʘʚʘ ʙʦʿʘ; 

Â ʉʠʪʥʦʟʨʥʝʩʪʘ ʛʣʠʥʝʥʘ, ʩʠʪʥʦʟʨʥʝʩʪ ʠ ʢʨʫʧʥʦʟʨʥʝʩʪ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʠ ʦʨʛʘʥʩʢʠ 

ʧʨʠʤʝʩʠ, ʩʨʝʜʥʦ ʧʣʘʩʪʠʯʥʠ, ʩʨʝʜʥʦ ʿʘʢʘ ʢʦʥʩʠʩʪʝʥʮʠʿʘ, ʢʘʬʝʘʚʘ ʙʦʿʘ; 

Â ʉʠʪʝʥ ʜʦ ʢʨʫʧʝʥ ʯʘʢʘʣ, ʧʝʩʦʢʣʠʚʘ, ʩʨʝʜʥʘ ʜʦ ʿʘʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʩʦ ʧʨʠʩʫʩʪʚʦ 

ʥʘ ʢʚʘʨʮʥʘ ʧʨʘʰʠʥʘ, ʠ ʧʨʦʤʝʥʣʠʚ ʧʨʦʮʝʥʪ ʥʘ ʛʨʘʥʫʣʠ Dmax 50ï60mm ʩʦ 

ʩʚʝʪʣʦ ʮʨʚʝʥʢʘʩʪʘ ʠ ʢʘʬʝʘʚʘ ʙʦʿʘ. 

ʋʨʙʘʥʠʦʪ ʨʘʟʚʦʿ ʠ ʠʥʜʫʩʪʨʠʿʘʪʘ ʚʣʠʿʘʘʪ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʧʦʯʚʘʪʘ . 

ʎʝʣʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ɻʘʟʠ ɹʘʙʘ ʥʝʢʦʛʘʰ ʙʠʣʘ ʧʦʪʦʧʝʥʘ ʦʜ ʧʦʨʘʥʝʰʥʦʪʦ 

ʉʢʦʧʩʢʦ ʝʟʝʨʦ (ʦʣʠʛʦʮʝʥʩʢʦ ʝʟʝʨʦ). ʈʝʣʿʝʬʦʪ ʝ ʧʨʝʪʩʪʘʚʝʥ ʧʨʝʢʫ ʘʙʨʘʟʠʚʥʠ ʪʝʨʘʩʠ ʠ 

ʧʦʚʨʰʠʥʠ ʢʦʠ ʿʘ ʩʦʯʫʚʘʣʝ ʩʚʦʿʘʪʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʧʦʟʠʮʠʿʘ. ʇʦʨʘʜʠ ʪʝʢʪʦʥʩʢʠʪʝ 

ʜʚʠʞʝˁʘ ʠ ʛʦʣʝʤʘʪʘ ʩʝʠʟʤʠʯʢʘ ʥʝʩʪʘʙʠʣʥʦʩʪ, ʢʘʢʦ ʠ ʧʦʨʘʜʠ ʯʝʩʪʠʪʝ ʟʝʤʿʦʪʨʝʩʠ ʯʠʠ 

ʝʧʠʮʝʥʪʘʨ ʝ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʠ ʚʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ (ʣʦʢʘʮʠʿʘ ʥʘ ʦʧʰʪʠʥʘʪʘ). 

ʉʢʦʧʩʢʦʪʦ ʝʟʝʨʦ ʧʦʣʝʢʘ ʨʠʪʤʠʯʢʠ ʠʩʪʝʢʫʚʘʣʦ, ʟʘʜʨʞʫʚʘʿ˃ʠ ʩʝ ʥʘ ʥʝʢʦʣʢʫ ʥʠʚʦʘ ʩʦ ʰʪʦ 

ʩʝ ʬʦʨʤʠʨʘʣʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ. 

ʎʝʣʦʪʦ ʥʠʟʠʥʩʢʦ ʟʝʤʿʠʰʪʝ ʥʘ ʦʧʰʪʠʥʘʪʘ ʝ ʧʦʢʨʠʝʥʦ ʩʦ ʤʣʘʜʠ ʬʣʫʚʠʿʘʣʥʠ ʩʝʜʠʤʝʥʪʠ, 

ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʩʠʪʥʦʟʨʥʝʩʪ ʧʝʩʦʢ, ʧʝʩʦʢ ʠ ʯʘʢʘʣ. ʆʩʚʝʥ ʪʦʘ, ʧʦʩʪʦʠ ʠ ʥʝʦʛʝʥʩʢʦ ʝʟʝʨʦ-

ʧʝʩʦʢʣʠʚʦ ʛʣʠʥʝʥʠ ʩʝʜʠʤʝʥʪʠ ʚʠʜʣʠʚʠ ʥʘ ʜʣʘʙʦʯʠʥʘ ʦʜ 2 ʜʦ 5m. ɿʘʪʦʘ ʚʦ ʥʠʟʠʥʠʪʝ ʩʝ 

ʧʦʚʦʣʥʠ ʫʩʣʦʚʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪʥʦ ʟʝʤʿʦʜʝʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʩʪʦ ʪʘʢʘ ʠ ʝʨʦʟʠʿʘʪʘ ʥʘ 

ʧʦʯʚʘʪʘ ʚʦ ʦʚʠʝ ʜʝʣʦʚʠ ʝ ʤʥʦʛʫ ʩʣʘʙʘ, ʩʦ ʰʪʦ ʩʝ ʤʠʥʠʤʠʟʠʨʘʘʪ ʥʝʛʘʪʠʚʥʠʪʝ 

ʧʦʩʣʝʜʠʮʠ. 

ʇʦʯʚʠʪʝ ʦʜ ʪʠʧʦʪ ʨʝʩʠʥʩ ʩʝ ʧʨʠʩʫʪʥʠ ʥʘ ʠʩʪʦʯʥʠʪʝ ʢʦʩʠʥʠ ʚʦ ɻʘʟʠ ɹʘʙʘ. ʈʘʟʚʠʝʥʠ ʩʝ 

ʚʨʟ ʨʘʟʣʠʯʥʠʪʝ ʥʝʦʛʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ. ʇʦʛʦʣʝʤʠʪʝ ʧʦʜʨʘʯʿʘ ʿʫʛʦʠʩʪʦʯʥʦ ʦʜ ʂʘʤʥʠʢ ʩʝ 
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ʧʦʯʚʠ ʦʜ ʪʠʧʦʪ ʨʝʩʠʥʩ, ʢʦʠ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ. 

ɸʣʫʚʠʿʘʣʥʦ ʧʝʩʦʢʣʠʚʠʪʝ ʧʦʯʚʠ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʦʢʦʣʫ ʊʨʫʙʘʨʝʚʦ, ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ 

ʟʝʤʿʦʜʝʣʠʝ. 

6.3 ʇʦʜʟʝʤʥʠ ʚʦʜʠ 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ ʨʘʩʧʦʣʘʛʘ ʩʦ ʚʦʥʨʝʜʥʦ ʜʦʙʨʠ ʭʠʜʨʦʛʨʘʬʩʢʦ- 

ʭʠʜʨʦʣʦʰʢʠ ʦʩʦʙʝʥʦʩʪʠ. ʈʘʩʧʦʣʦʞʠʚʦʪʦ ʚʦʜʥʦ ʙʦʛʘʪʩʪʚʦ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘ ʩʦ 

ʧʦʜʟʝʤʥʠ ʠ ʧʦʚʨʰʠʥʩʢʠ, ʦʜʥʦʩʥʦ ʧʨʦʪʦʯʥʠ ʚʦʜʠ. ɸʣʫʚʠʿʘʣʥʠʪʝ ʪʝʨʝʥʠ ʚʦ 

ʨʘʤʥʠʯʘʨʩʢʠʪʝ ʜʝʣʦʚʠ, ʦʩʦʙʝʥʦ ʦʢʦʣʫ ʧʦʛʦʣʝʤʠʪʝ ʚʦʜʦʪʦʮʠ, ʨʘʩʧʦʣʘʛʘʘʪ ʩʦ ʛʦʣʝʤʠ 

ʨʝʟʝʨʚʠ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ, ʦʜʥʦʩʥʦ ʚʦʜʘ ʧʦʜ ʧʨʠʪʠʩʦʢ. ʇʦʨʦʠʪʝ ʠ ʝʨʦʟʠʿʘʪʘ ʥʘ 

ʧʦʯʚʘʪʘ ʢʘʢʦ ʭʠʜʨʦʛʨʘʬʩʢʠ ʧʨʦʙʣʝʤʠ, ʩʝ ʧʦʩʣʝʜʠʮʘ ʥʘ ʛʝʦʣʦʰʢʦ-ʤʦʬʨʦʣʦʰʢʠʪʝ ʠ 

ʢʣʠʤʘʪʩʢʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʉʢʦʧʩʢʠʦʪ ʨʝʛʠʦʥ ʢʘʢʦ ʠ ʫʥʠʰʪʫʚʘˁʝʪʦ ʥʘ ʰʫʤʩʢʠʦʪ 

ʧʦʢʨʠʚ. 

ʇʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥa ʛʠ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʜʚʘ ʚʦʜʦʥʦʩʥʠ ʩʣʦʿʘ 

(ʘʢʚʠʬʝʨʠ): ʩʠʣʥʦ ʠʟʜʘh ʝʥ ʩʝʤʠ-ʘʨʪʝʨʩʢʠ ʘʢʚʠʬʝʨ ʚʦ ʧʦʚʨʰʠʥʩʢʠ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʩʦ 

ʛʣʠʥʝʥʠ ʭʦʨʠʟʦʥʪʠ ʠ ʥʠʩʢʦ ʠʟʜʘʝhʥ ʩʣʦʿ ʚʦ ʣʘʧʦʨʮʠ ʚʦ ʧʦʜʧʦʚʨʠhʥʩʢʠʦʪ ʩʣʦʿ. 

ʇʦʚʨʰʠʥʩʢʠʦʪ ʩʣʦʿ ʝ ʚʦ ʜʠʨʝʢʪʥʘ ʚʨʩʢʘ ʩʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʙʠʜʝ˃ʿʠ ʩʝ ʨʘʩʧʨʦʩʪʠʨʘ ʚʦ 

ʘʣʫʚʠʘʣʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʨʝʢʘʪʘ. ɼʣʘʙʦʯʠʥʘʪʘ ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʦʜʟʝʤʥʘʪʘ ʚʦʜʘ ʚʘʨʠʨʘ 

ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʣʦʢʘʣʥʠʪʝ ʫʩʣʦʚʠ, ʘ ʧʨʘʚʝʮʦʪ ʥʘ ʪʝʯʝˁʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʛʦ 

ʧʨʘʪʠ ʧʨʘʚʝʮʦʪ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. ɻʦʨʥʠʦʪ ʘʢʚʠʬʝʨ ʩʝ ʧʨʦʝʪʝʛʘ ʜʦʣʞ ʚʦʟʚʦʜʥʠʦʪ 

ʜʝʣ ʥʘ ʉʢʦʧʩʢʘʪʘ ʂʦʪʣʠʥʘ ʠ ʩʝ ʩʦʩʪʦʠ ʦʜ ʟʙʠʝʥ ʘʣʫʚʠʘʣʝʥ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʦʜ ʜʚʝʪʝ 

ʩʪʨʘʥʠ ʥʘ ʨʝʢʘʪʘ. ɼʝʙʝʣʠʥʘʪʘ ʥʘ ʩʣʦʿʦʪ ʚʘʨʠʨʘ ʦʜ 4-5m ʚʦ ʟʘʧʘʜʥʠʦʪ ʜʝʣ ʜʦ 144m ʚʦ 

ʊʨʫʙʘʨʝʚʦ. ʍʠʜʨʘʫʣʠʯʢʘʪʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪ ʠʩʪʦ ʪʘʢʘ ʚʘʨʠʨʘ. ʇʦʜʘʪʦʮʠʪʝ ʦʜ 

ʧʦʩʪʦʿʥʠʪʝ ʙʫʥʘʨʠ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʢʦʝʬʠʮʠʝʥʪʦʪ ʥʘ ʬʠʣʪʨʘʮʠʿʘ (ʧʨʦʚʦʜʣʠʚʦʩʪ) ʂ 

ʚʘʨʠʨʘ ʦʜ 1.80ʭ10-5 ʜʦ 3.60ʭ10-2m/s (ʊʨʫʙʘʨʝʚʦ). ɼʣʘʙʦʯʠʥʠʪʝ ʩʝ ʦʜ -4.0m ʚʦ 

ʛʦʨʥʠʦʪ (ʟʘʧʘʜʝʥ) ʜʝʣ ʜʦ -12.0m ʦʜ ʧʦʚʨh ʠʥʘʪʘ ʚʦ ʠʩʪʦʯʥʘʪʘ ʠʥʜʫʩʪʨʠʩʢʘ ʟʦʥʘ.  

ɺʦ ʠʥʜʫʩʪʨʠʩʢʘʪʘ ʟʦʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ ʛʦʣʝʤ ʙʨʦʿ ʥʘ ʜʫʧʥʘʪʠʥʠ ʦʜ ʢʦʠ ʩʝ ʮʨʧʠ 

ʚʦʜʘ ʟʘ ʠʥʜʫʩʪʨʠʿʘʪʘ. ʄʝʨʝˁʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʥʝ ʩʝ ʚʨʰʠ ʢʦʥʪʠʥʫʠʨʘʥʦ. ɺʦ 

ʧʦʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʧʨʦʜʦʣʞʫʚʘ ʠʩʪʠʦʪ ʘʢʚʠʬʝʨ-ʟʙʠʝʥ 

ʘʣʫʚʠʿ ʘʣʝʥ ʧʝʩʦʢ ʠ ʯʘʢʘʣ ʩʦ ʥʘʤʘʣʝʥʘ ʜʝʙʝʣʠʥʘ ʠ ʩʣʠʯʥʘ ʩʧʨʦʚʦʜʣʠʚʦʩʪ. ʅʠʚʦʪʦ ʥʘ 

ʧʦʜʟʝʤʥʘʪʘ ʚʦʜʘ ʩʝ ʦʜʨʞʫʚʘ ʢʦʥʩʪʘʥʪʥʦ ʧʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʪʝʨʝʥʦʪ ʧʨʝʢʫ ʦʜʚʦʜʥʘ 

(ʜʨʝʥʘʞʥʘ) ʤʨʝʞʘ ʠ ʧʫʤʧʘʝˁ ʚʦ ʨʝʢʘ ɺʘʨʜʘʨ ʧʨʝʜ ʊʘʦʨʩʢʘʪʘ ʢʣʠʩʫʨʘ.  

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʠʟʚʨʰʝʥi ʜʫʧʯʝˁa, ʜʝʬʠʥʠʨʘʥʠ ʩʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ 

ʨʘʟʣʠʯʥʠʪʝ ʣʠʪʦʣʦʰʢʠ ʝʜʠʥʠʮʠ. ʉʣʦʝʚʠʪʝ ʦʜ ʩʠʪʝʥ ʠ ʯʘʢʘʣʝʩʪ ʧʝʩʦʢ ʢʦʠ 

ʬʦʨʤʠʨʘʘʪ ʜʝʣ ʦʜ ʘʣʫʚʠʿʘʣʥʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʩʝ ʩʣʦʝʚʠ ʩʦ ʨʘʟʣʠʯʥʘ ʜʝʙʝʣʠʥʘ ʠ 

ʜʦʩʪʘ ʚʠʩʦʢʘ ʚʦʜʦʧʨʦʧʫʩʥʦʩʪ.  

ʀʩʧʠʪʫʚʘˁʘʪʘ ʧʦʢʘʞʘʘ ʜʝʢʘ ʘʢʚʠʬʝʨʦʪ ʝ ʬʦʨʤʠʨʘʥ ʦʜ ʥʝʢʦʥʩʦʣʠʜʠʨʘʥʠ 

ʩʝʜʠʤʝʥʪʠ ʩʦ ʩʣʦʙʦʜʥʦ ʥʠʚʦ ʥʘ ʢʦʝ ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʧʦʜʟʝʤʥʘʪʘ ʚʦʜʘ ʝ ʝʜʥʘʢʦʚ ʥʘ 

ʘʪʤʦʩʬʝʨʩʢʠʦʪ ʠ ʩʦ ʧʨʠʤʘʨʥʘ ʚʦʜʦʧʨʦʧʫʩʥʦʩʪ (ʠʥʪʝʨʛʨʘʥʫʣʘʨʥʘ ʧʦʨʦʟʥʦʩʪ ʠ 

ʚʦʜʦʧʨʦʧʫʩʥʦʩʪ). 

ʊʝʯʝʥʠʝʪʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʝ ʚʦ ʠʩʪ ʧʨʘʚʝʮ ʢʘʢʦ ʠ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. 

ʰʪʦ ʝ ʥʦʨʤʘʣʥʘ ʩʦʩʪʦʿʙʘ ʚʦ ʫʩʣʦʚʠ ʢʦʛʘ ʠ ʨʝʢʘʪʘ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʪʝʯʘʪ ʥʠʟ 

ʘʣʫʚʠʿ ʘʣʥʘ ʩʨʝʜʠʥʘ ʩʦʩʪʘʚʝʥʘ ʦʜ ʬʨʘʢʮʠʠ ʥʘ ʯʘʢʘʣʝʩʪ ʧʝʩʦʢ, ʩʦ ʠʟʨʘʟʠʪʦ ʚʠʩʦʢʘ 

ʠʥʪʝʨ ʛʨʘʥʫʣʦʤʝʪʨʠʩʢʘ ʧʦʨʦʟʥʦʩʪ. 
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ʀʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʦʜʟʝʤʥʘʪʘ ʚʦʜʘ ʚʦ ʪʝʢʦʪ ʥʘ ʠʩʢʦpʥʠʪʝ ʨʘʙʦʪʠ 

ʤʦʞʘʪ ʜʘ ʩʝ ʿʘʚʘʪ ʧʨʦʙʣʝʤʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ. 

ʆʩʦʙʝʥʦ ʚʥʠʤʘʥʠʝ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʚʝʪʠ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʦʜʚʝʜʫʚʘˁʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ 

ʚʦʜʠ ʟʘ ʚʨʝʤʝ ʥʘ ʠʩʢʦʧʦʪ ʥʘ ʟʝʤʿʘ, ʬʫʥʜʠʨʘˁʝʪʦ ʢʘʢʦ ʠ ʟʘ ʚʨʝʤʝ ʥʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ 

ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ ʩʦ ʮʝʣ ʜʘ ʩʝ ʠʟʙʝʛʥʝ ʤʦʞʥʘʪʘ ʩʫʬʦʟʠʿʘ.   

ʅʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʜʘʜʝʥ ʧʨʝʛʣʝʜ ʥʘ ʤʘʢʩʠʤʘʣʥʦʪʦ ʤʝʩʝʯʥʦ ʥʠʚʦ ʥʘ ʧʦʜʟʝʤʥʘ 

ʚʦʜʘ ʤʝʨʥʦ ʤʝʩʪʦ ʊʨʫʙʘʨʝʚʦ (N 41Ü 58ô 45ôô / E 21 Ü 31ô 49ôô) ʟʘ ʧʝʨʠʦʜ  2001- 2010. 

ʊʘʙʝʣʘ 27. ʄʘʢʩʠʤʘʣʥʦ ʤʝʩʝʯʥʦ ʥʠʚʦ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ ï MM ʊʨʫʙʘʨʝʚʦ 

ɻʦʜʠʥʘ I II III IV V VI VII VIII IX X XI XII Hmax(cm) 

2001 446 448 436 387 380 412 440 465 495 500 498 439 380 

2002 488 490 465 423 432 430 473 459 447 385 421 358 358 

2003 278 286 332 352 359 380 415 468 472 460 453 439 278 

2004 430 430 408 400 406 400 427 448 457 445 426 418 400 

2005 408 389 350 369 371 373 406 457 453 429 414 360 350 

2006 280 283 265 298 333 362 375 423 438 438 437 429 265 

2007 420 404 420 419 430 424 447 472 470 423 424 438 404 

2008 425 402 412 434 438 442 467 495 465 468 456 457 402 

2009 425 431 412 370 343 438 391 406 420 426 442 410 343 

2010 350 325 297 263 261 279 350 381 404 377 335 295 261 

Hmax(1-10) 278 283 265 263 261 279 350 381 404 377 335 295 261 

 

6.4 ʍʠʜʨʦʣʦʛʠʿʘ ʠ ʧʦʚʨʰʠʥʩʢʘ ʚʦʜʘ  

ʈʝʢʘ ɺʘʨʜʘʨ ï ʨʝʮʠʧʠʝʥʪ  

ʈʝʢʘʪʘ ɺʘʨʜʘʨ ʝ ʥʘʿʛʦʣʝʤʘ ʨʝʢʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʦ ʩʣʠʚʥʦ ʧʦʜʨʘʯʿʝ ʢʦʝ 

ʠʟʥʝʩʫʚʘ 22.290km2, ʦʜʥʦʩʥʦ 80% ʦʜ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʟʝʤʿʘʪʘ (25.713km2). ʅʘ 

ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʝ ʩʦ ʜʦʣʞʠʥʘ 301km, ʜʦʜʝʢʘ 

ʚʦ ɻʨʮʠʿʘ ʥʝʿʟʠʥʘʪʘ ʜʦʣʞʠʥʘ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 80km. ʀʟʚʠʨʘ ʚʦ ʙʣʠʟʠʥʘʪʘ ʥʘ ʩ.ɺʨʫʪʦʢ 

ʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʦʜ 683m.ʥ.ʚ. ʧʨʦʪʝʢʫʚʘ ʥʠʟ ʮʝʥʪʨʘʣʥʠʦʪ ʜʝʣ ʦʜ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ ʠ ʩʝ ʚʣʝʚʘ ʚʦ ɽʛʝʿʩʢʦʪʦ ʤʦʨʝ. 

ʅʘʿʛʦʣʝʤʠʪʝ ʧʨʠʪʦʢʠ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʩʝ: ʊʨʝʩʢʘ, ʃʝʧʝʥʝʮ (ʜʦʘ̋ ʘ ʦʜ ʂʦʩʦʚʦ), 

ʇʯʠʘˁ, ɹʨʝʛʘʣʥʠʮʘ, ʎʨʥʘ ʈʝʢʘ ʠ ɹʦh ʘʚʘ.  

ʉʨʝʜʥʦʛʦʜʠʥhʠʦʪ ʧʨʦʪʦʢ ʟʘ ʧʝʨʠʦʜʦʪ 1960-1991 ʛʦʜ. ʨʝʛʠʩʪʨʠʨʘʥ ʥʘ ʤʝʨʥʦʪʦ ʤʝʩʪʦ 

ɻʝʚʛʝʣʠʿ ʘ (ʛʨʘʥʠʮʘ ʩʦ ɻʨʮʠʿʘ) ʠʟʥʝʩʫʚʘ 144.9m3/s ʜʦʜʝʢʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʦʪ ʚʦʣʫʤʝʥ ʥʘ 

ʧʨʦʪʦʯʥʘʪʘ ʚʦʜʘ ʥʘ ʠʩʪʦʪʦ ʤʝʨʥʦ ʤʝʩʪʦ ʝ ʦʢʦʣʫ 4.56 x 106m3. 

ʇʨʦʩʝʯʥʠʦʪ ʛʦʜʠʰʝʥ ʧʨʦʪʦʢ ʟʘ ʧʝʨʠʦʜʦʪ 1960-1991 ʥʘ ʛʨʘʥʠʮʘʪʘ ʩʦ ɻʨʮʠʿʘ (ɻʝʚʛʝʣʠʿʘ) 

ʝ 144.9m3/s, ʜʦʜʝʢʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʠʩʧʫʰʪʝʥʘ ʚʦʜʘ ʥʘ ʩʘʤʘʪʘ 

ʣʦʢʘʮʠʿʘ ʝ ʦʢʦʣʫ 4.56 x 106 m3. 
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ʉʣʠʢʘ 30. ʂʘʨʪʘ ʥʘ ʩʣʠʚʥʠ ʧʦʜʨʘʯʿʘ  

ɺʦ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʈʝʢʘʪʘ ɺʘʨʜʘʨ ʩʝ ʧʨʦʪʝʛʘ ʥʘ ʝʜʥʘ ʜʝʩʝʪʠʥʘ ʦʜ ʚʢʫʧʥʘʪʘ 

ʜʦʣʞʠʥʘ ʠ ʣʦʮʠʨʘʥʘ ʝ ʚʦ ʛʦʨʥʠʦʪ ʜʝʣ. ɺʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʩʝ ʜʘʜʝʥʠ ʦʧʰʪʠ ʧʦʜʘʪʦʮʠ 

ʟʘ ʈʝʢʘʪʘ ɺʘʨʜʘʨ ʚʦ ʉʢʦʧʿʝ. 

ʊʘʙʝʣʘ 28. ʆʧʰʪʠ ʧʦʜʘʪʦʮʠ ʟʘ ʨʝʢʘ ɺʘʨʜʘʨ ï ɻʨʘʜ ʉʢʦʧʿʝ  
 

ʍʠʜʨʦʣʦʰʢʘ ʩʪʘʥʠʮʘ   
 

ʉʢʦʧʿʝ ï ʞʝʣʝʟʝʥ ʤʦʩʪ 
 

ɽʜʠʥʠʮʘ  
 

ʈʝʢʘ 
 

ɺʘʨʜʘʨ 

 

 

ʂʦʜ ʥʘ ʤʝʨʥʘʪʘ ʩʪʘʥʠʮʘ 
 

63050 

 

 

ʂʦʦʨʜʠʥʘʪʠ 
 

N 41º 59' 41"/E 21º 26' 50" 

 

 

ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ  
 

239.55 

 

m.ʥ.ʚ.. 
 

ʉʣʠʚʥʦ ʧʦʜʨʘʯʿʝ  ɸ 4.650.0 km2 

ʇʨʦʩʝʯʥʠ ʚʨʥʝʞʠ: Po 

 
788 

 

mm 
 

ʇʨʦʩʝʯʝʥ ʛʦʜʠʰʝʥ ʧʨʦʪʦʢ  Qsr 57.7 m3/s 

ʉʨʝʜʝʥ ʧʦʚʝ˃ʝʛʦʜʠʰʝʥ ʤʦʜʫʣ ʥʘ 
ʦʪʪʝʢʫʚʘˁ ʝ Mo 
 

12.40 l/s/km2 

ʄʠʥʠʤʘʣʝʥ ʧʨʦʪʦʢ (1990) Qsmin 5,2 m3/s  

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ (1963) Qsmax 1080 m3/s  

ʀʣʿʘʜʘ ʛʦʜʠʰʥʘ ʛʦʣʝʤʘ ʚʦʜʘ Q0,1% 1694 m3/s 

ʊʨʠʩʪʘʛʦʜʠʰʥʘ ʛʦʣʝʤʘ ʚʦʜʘ Q0,3% 1420 m3/s 

ʉʪʦʛʦʜʠʰʥʘ ʚʦʜʘ Q1% 1162 m3/s 

ɼʝʩʝʪʛʦʜʠʰʥʘ ʛʦʣʝʤʘ ʚʦʜʘ Q10% 632 m3/s 

ɺʦʣʫʤʝʥ Wo 1.820.086.378.0 m3 

ʄʦʜʫʣʝʥ ʢʦʝʬʠʮʠʝʥʪ. Cm 
 

10.497 

 

 

ʀʟʚʦʨ ʋʍʄʈ: 2015  
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ʅʠʚʦ ʥʘ ʚʦʜʘ  

ʂʦʨʠʩʪʝʿ˃ʠ ʛʠ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʋʍʄʈ, ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʧʨʠʢʘʞʘʥ ʪʨʝʥʜʦʪ ʥʘ 

ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʠ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʚʦʜʦʩʪʦʿʦʪ ʥʘ ʨ.ɺʘʨʜʘʨ ʢʘʿ ʤʝʨʥʦʪʦ ʤʝʩʪʦ ʉʢʦʧʿʝ, 

ʞʝʣʝʟʝʥ ʤʦʩʪ ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 2001 ʜʦ 2013 ʛʦʜ. ʊʨʝʥʜʦʪ ʥʘ ʚʘʨʠʿʘʮʠʠʪʝ ʥʘ ʚʦʜʦʩʪʦʿʦʪ 

ʝ ʤʥʦʛʫ ʩʣʠʯʝʥ ʢʘʢʦ ʠ ʪʨʝʥʜʦʪ ʢʘʿ ʚʨʥʝʞʠʪʝ, ʦʜʥʦʩʥʦ, ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʟʛʦʣʝʤʫʚʘˁʘ ʚʦ 

ʤʝʩʝʮʠʪʝ ʤʘʿ ʠ ʜʝʢʝʤʚʨʠ ʠ ʥʘʤʘʣʫʚʘˁʘ ʥʘ ʚʦʜʦʩʪʦʿʦʪ ʚʦ ʘʚʛʫʩʪ. 

ʊʘʙʝʣʘ  29. ʄʝʩʝʯʥʦ ʄʘʢʩʠʤʘʣʥʦ ʠ ʤʠʥʠʤʘʣʥʦ ʥʠʚʦ  ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ  

 
I II III IV V VI VII VIII IX X XI XII ɻʦʜ. 

cm 

2013  

Max 71 133 143 139 183 127 79 81 92 90 83 121 112 

Min 50 58 80 100 103 76 68 66 96 51 61 78 74 

2012  

Max 110 100 115 138 135 103 70 114 104 89 110 106 108 

Min 62 51 65 95 82 60 52 50 53 40 59 57 58 

2011  

Max 136 133 132 120 118 130 120 89 110 109 106 104 117 

Min 78 98 95 84 83 90 81 55 44 41 66 62 69 

2010  

Max 105 155 160 185 165 148 120 107 112 138 140 204 145 

Min 105 112 127 115 132 98 71 71 72 75 92 122 99 

2009  

Max. 172 86 151 170 152 146 115 105 83 80 160 136 130 

Min 66 60 65 100 109 90 62 63 41 41 75 73 53 

2008  

Max 112 102 110 92 101 78 61 53 72 80 80 135 90 

Min 65 61 54 63 70 51 32 35 51 53 46 55 53 

 

ʂʚʘʣʠʪʝʪ ʥʘ ʚʦʜʘ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ 

ʈʝʢʘʪʘ ɺʘʨʜʘʨ ʝ ʛʝʥʝʨʘʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʚʦ ʢʣʘʩʘ II, ʦʩʚʝʥ ʜʝʣʦʚʠ ʥʠʟʚʦʜʥʦ ʚʦ 

ʛʨʘʜʦʪ ʉʢʦʧʿʝ ʢʦʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʘʪ ʢʘʢʦ ʢʣʘʩʘ III. ʅʠʟʚʦʜʥʦ ʉʢʦʧʿʝ ʥʘ ʤʝʨʥʘ ʪʦʯʢʘ 

ʊʘʦʨ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʧʨʠʧʘʺʘ ʥʘ ʢʣʘʩʘ IV-V.ʉʦʛʣʘʩʥʦ ʫʨʝʜʙʘʪʘ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʜʠ, ʠʩʪʠʦʪ ʩʝ ʨʘʥʛʠʨʘ ʚʦ ʢʣʘʩʠ ʦʜ I-V, ʧʨʠ ʰʪʦ ʢʣʘʩʘ 

ʜʚʘ ʦʜʛʦʚʘʨʘ ʥʘ:  

ü ʄʘʣʢʫ ʟʘʛʘʜʝʥʘ, ʤʝʟʦʪʨʦʬʥʘ ʚʦʜʘ ʢʦʿʘ ʚʦ ʧʨʠʨʦʜʥʘ ʩʦʩʪʦʿʙʘ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʢʘʧʝˁʝ ʠ ʨʝʢʨʝʘʮʠʿʘ, ʩʧʦʨʪʦʚʠ ʥʘ ʚʦʜʘ, ʦʜʛʣʝʜʫʚʘˁʝ ʥʘ ʨʠʙʠ, ʠʣʠ 

ʢʦʿʘ ʩʦ ʚʦʦʙʠʯʘʝʥʠ ʤʝʪʦʜʠ ʥʘ ʦʙʨʘʙʦʪʢʘ (ʜʝʟʠʥʬʝʢʮʠʿʘ, ʢʦʘʛʫʣʘʮʠʿʘ, ʬʠʣʪʨʘ-

ʮʠʿʘ ʠ ʩʣ.) ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʟʘ ʧʠʝˁʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʝʨʘʙʦʪʢʘ ʥʘ 

ʧʨʝʭʨʘʤʙʝʥʠ ʧʨʦʠʟʚʦʜʠ.  

ʇʦʩʪʦʿʥʦ ʚʣʠʿʘʥʠʝ ʦʜ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ  

ɱʇ ñɺʦʜʦʚʦʜ ʠ ʂʘʥʘʣʠʟʘʮʠʿʘò ʦʙʝʟʙʝʜʠ ʤʝʨʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʦʧʪʦʚʘʨʫʚʘˁʝʪʦ ʦʜ 

ʧʨʠʤʝʨʦʮʠʪʝ ʟʝʤʝʥʠ ʥʘ ʰʝʩʪ ʩʪʨʘʪʝʰʢʠ ʤʝʩʪʘ ʜʦʣʞ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʪʨʠ ʛʦʜʠʥʠ (2012-2014). ʄʝʨʥʠʪʝ ʤʝʩʪʘ ʢʦʨʝʩʧʦʥʜʠʨʘʘʪ ʩʦ ʠʩʧʫʩʪʠʪʝ ʥʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʨ.ɺʘʨʜʘʨ ʠ ʥʝʿʟʠʥʠʪʝ ʛʣʘʚʥʠ ʧʨʠʪʦʢʠ.  
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ʏʝʪʠʨʠ ʠʩʧʫʩʪʘ ʩʝ ʣʦʮʠʨʘʥʠ ʚʦ ʦʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ, ʦʜ ʢʦʠ ʝʜʝʥ ʝ ʣʦʮʠʨʘʥ ʥʘ ʜʝʩʥʘʪʘ 

ʩʪʨʘʥʘ ʥʘ ʨ.ɺʘʨʜʘʨ (MM ʄʦʩʪ ɹʣʠʟʥʘʢ) ʦʩʪʘʥʘʪʠʪʝ ʪʨʠ, (ʂʝʨʘʤʠʜʥʠʮʘ, ʇʫʤʧʥʘ 

ʩʪʘʥʠʮʘ ʅʦʚʦ ʃʠʩʠʯʝ ʠ ɺʘʨʜʘʨʠʰʪʝ) ʩʝ ʣʦʮʠʨʘʥʠ ʥʘ ʣʝʚʘʪʘ ʩʪʨʘʥʘ ʥʘ ʨ.ɺʘʨʜʘʨ.  

ɼʨʫʛʠʪʝ ʜʚʝ ʤʝʨʥʠ ʪʦʯʢʠ ʩʝ ʣʦʮʠʨʘʥʠ ʥʠʟʚʦʜʥʦ (ʍʠʧʦʜʨʦʤ ï ʦʧʰʪʠʥʘ ɸʝʨʦʜʨʦʤ ʠ 

ɼʨʘʯʝʚʦ ï ʦʧʰʪʠʥʘ ʂʠʩʝʣʘ ɺʦʜʘ). ʋʟʦʨʢʫʚʘˁʝʪʦ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʤʝʩʝʯʥʦ ʥʘ ʝʜʝʥ ʟʝʤʝʥ 

ʧʨʠʤʝʨʦʢ ʦʜ ʩʠʪʝ ʰʝʩʪ ʠʩʧʫʩʥʠ ʪʦʯʢʠ. ʄʝʨʝˁʘʪʘ ʩʝ ʚʨʰʘʪ 10 ʤʝʩʝʮʠ ʚʦ ʛʦʜʠʥʘʪʘ 

(ʥʝʤʘ ʧʦʜʘʪʦʮʠ ʟʘ ʿʫʣʠ ï ʘʚʛʫʩʪ). ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʝ 

ʠʟʤʝʨʝʥʘ ʧʦ 30ʤʠʥ. ʪʘʣʦʞʝˁʝ.  

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʠʩʧʫʰʪʝʥʠʦʪ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ  ʦʜ ʫʨʙʘʥʠʪʝ 

ʧʦʜʨʘʯʿʘ ʥʘ ʛʨʘʜ ʉʢʦʧʿʝ ʝ ʤʥʦʛʫ ʨʘʟʨʝʜʝʥ ʙʠʜʝʿ˃ʠ ʨʝʛʠʩʪʨʠʨʘʥʘ  ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʘʧʢʘ 

ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ɹʇʂ5 ʚʦ ʧʨʦʩʝʢ ʝ ʧʦʤʘʣʘ ʦʜ  200 mg/l ʢʘʿ ʧʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ ʅʦʚʦ 

ʃʠʩʠʯʝ  ʠ ʧʦʥʠʩʢʘ ʦʜ 100 mg/l ʢʘʿ ɺʘʨʜʘʨʠʰʪʝ ʠ ʍʠʧʦʜʨʦʤ. ʆʚʘ ʝ ʠʥʜʠʢʘʮʠʿʘ ʜʝʢʘ 

ʠʥʬʠʣʪʨʘʮʠʿʘʪʘ ʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ, ʙʠʣʦ ʚʦ ʩʫʚʠ ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ ʠʣʠ 

ʚʣʘʞʥʠ ʝ ʜʦʩʪʘ ʚʠʩʦʢʘ.    

 ɺʦ ʪʦʿ ʧʦʛʣʝʜ, ʪʨʝʙʘ ʜʘ ʩʝ ʥʘʧʦʤʝʥʝ  ʜʝʢʘ ʢʦʨʝʣʘʮʠʿʘʪʘ ʥʘ ʦʚʠʝ ʩʪʘʧʢʠ ʩʦ ʧʦʜʘʪʦʮʠʪʝ 

ʟʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʦʜʘ ʜʦʙʠʝʥʠ ʦʜ ɺʠʂ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʧʨʦʪʦʢʦʪ ʥʘ ʠʥʬʠʣʪʨʠʨʘʥʘ 

ʚʦʜʘ ʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ ʥʘʜʤʠʥʫʚʘ 100% ʦʜ ʧʨʝʩʤʝʪʘʥʠʦʪ 

ʧʨʦʩʝʯʝʥ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ (150% ʩʝ ʩʤʝʪʘ ʟʘ ʧʨʦʩʝʢ ʚʦ ʚʣʘʞʥʠ ʚʨʝʤʝʥʩʢʠ 

ʫʩʣʦʚʠ). 

ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʦʜʥʦʩʦʪ ɹʇʂ5/ʍʇʂ ʚʦ ʧʨʦʩʝʢ ʠʟʥʝʩʫʚʘ 2.0 - 2.1 ʟʘ ʰʝʩʪʝ ʤʝʨʥʠ ʪʦʯʢʠ, 

ʰʪʦ ʩʝ ʩʤʝʪʘ ʟʘ ʥʦʨʤʘʣʥʦ  ʢʦʛʘ ʩʝ ʨʘʙʦʪʠ ʟʘ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ 

ʩʦ ʥʘʤʘʣʝʥʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʠʥʜʫʩʪʨʠʩʢʘ ʦʪʧʘʜʥʘ ʚʦʜʘ.   

ʀʩʪʦ ʪʘʢʘ ʟʘʙʝʣʝʞʘʥʠ ʩʝ ʝʢʩʪʨʝʤʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ɹʇʂ5 ʥʘ 

ʠʩʧʫʩʪʥʠʪʝ ʤʝʩʪʘ  ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʘ ʛʦʜʠʥʘ.ʈʝʟʫʣʪʘʪʠʪʝ ʩʝ ʩʫʤʠʨʘʥʠ ʚʦ ʩʣʝʜʥʘʪʘ 

ʪʘʙʝʣʘ. 

ʊʘʙʝʣʘ 30. ɽʢʩʪʨʝʤʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʦʧʪʦʚʘʨʫʚʘˁʝ ʟʘ 2012, 2013 ʠ 2014 

ʀʩʧʫʩʪʥʦ 

ʤʝʩʪʦ 
2012 2013 2014 

ɹʇʂ5 (ʤʛ/ʣl) ʄʠʥ. 

ʄ
ʝ
ʩ
ʝ
ʮ

 

ʄ
ʘ
ʢ
ʩ
ʠ
ʤ
ʫ
ʤ
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ʝ
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Min. 

ʄ
ʝ
ʩ
ʝ
ʮ
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ʘ
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ʫ
ʤ

 

ʄ
ʝ
ʩ
ʝ
ʮ

 

ʄʠʥ. 

ʄ
ʝ
ʩ
ʝ
ʮ

 

ʄʘʢʩ. ʄʝʩ. 

ʂʝʨʘʤʠʜʥʠʮʘ 24.99 ʄʘʿ 149.35 ʆʢʪ 33.37 ɱʫʥʠ 448.35 ɼʝʢ. 44.65 ʉʝʧ. 202.56 ʄʘʿ 

ʄʦʩʪ 

ɹʣʠʟʥʘʢ 
33.85 ɱʫʥʠ 170.00 ʅʦʚ. 35.30 ɱʘʥ.. 266.58 ʉʝʧ. 54.19 ɸʧʨ. 145.54 ʉʝʧ 

ʅʦʚʦ 

ʃʠʩʠʯʝ ʇʉ  118.65 ʄʘʿ 907.32 ʅʦʚ 34.07 ɱʫʥʠ  332.74 ʅʦʚ. 77.64 ɸʧʨ 199.51 ʄʘʿ 

ɺʘʨʜʘʨʠʰʪ

ʝʪʝ 

44.51 ʆʢʪ 193.00 ʌʝʙ 25.41 ʌʝʙ. 191.77 ɱʘʥ. 42.75 ʉʝʧ 101.29 ʌʝʙ 

ɼʨʘʯʝʚʦ  
38.00 ʄʘʿ 261.00 ʬʝʙ 45.24 ʉʝʧ. 195.16 ʅʦʚ. 

156.8

7 
ɱʘʥ 209.55 

ʉʝʧ

. 

ʍʠʧʦʜʨʦʤ 17.00 Feb. 151.25 May 16.20 Mar. 199.55 Sep. 43.22 May 153.71 Jan. 

ʀʟʚʦʨ: ɺʦʜʦʚʦʜ ʠ ʂʘʥʘʣʠʟʘʮʠʿʘ  

 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

123 
 

ʆʜ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘʙʝʣʝʞʣʠʚʦ ʝ ʚʘʨʠʨʘˁʝʪʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʟʘʛʘʜʫʚʘʯʠ  ʚʦ 

ʪʝʢʦʪ ʥʘ ʮʝʣʘʪʘ ʛʦʜʠʥʘ ʟʘ ʩʝʢʦʿ ʝʜʝʥ ʠʩʧʫʩʪ. ʆʚʘ ʥʘʿʚʝʨʦʿʘʪʥʦ ʩʝ ʜʦʣʞʠ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʥʠʦʪ ʧʨʦʪʦʢ ʦʜ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ ʚʦ ʚʨʥʝʞʣʠʚʠ ʫʩʣʦʚʠ. ɺʘʨʠʿʘʮʠʠ ʩʝ 

ʿʘʚʫʚʘʘʪ  ʦʜ ʛʦʜʠʥʘ ʥʘ ʛʦʜʠʥʘ ʠ ʦʜ ʝʜʥʦ ʠʩʧʫʩʪʥʦ ʤʝʩʪʦ ʜʦ ʜʨʫʛʦ. 

ɺʦ ʦʪʩʫʩʪʚʦ ʥʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʠʩʧʫʰʪʝʥʠʦʪ ʧʨʦʪʦʢ, ʧʦʰʠʨʦʢ ʦʧʩʝʛ ʥʘ ʥʘʙˀʫʜʫʚʘˁʝ, 

ʥʝʧʨʝʢʠʥʘʪʦ ʫʟʦʨʢʫʚʘˁʝ, ˃ʝ ʙʠʜʝ  ʪʝʰʢʦ ʜʘ ʩʝ ʜʦʙʠʿʘʪ ʩʦʦʜʚʝʪʥʠ ʧʘʨʘʤʝʪʨʠ ʟʘ ʧʨʦʝʢ-

ʪʠʨʘˁʝʥʘ ʇʉʆɺ. 

ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ, ʨʝʟʫʣʪʘʪʠʪʝ 

ʠʩʪʦ ʪʘʢʘ ʧʦʪʚʨʜʫʚʘʘʪ ʜʝʢʘ ʝʬʣʫʝʥʪʠʪʝ ʥʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ ʩʝ  ʤʥʦʛʫ  ʨʘʟʨʝʜʝʥʠ ʠʤʘʿ˃ʠ 

ʧʨʝʜʚʠʜ ʜʝʢʘ ʚʨʝʜʥʦʩʪʠʪʝ ʟʘ ʦʚʦʿ ʧʘʨʘʤʝʪʘʨ ʩʝ ʝʜʥʘʢʚʠ ʜʫʨʠ ʠ ʧʦʤʘʣʠ  ʦʜ 

ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ɹʇʂ5. ɻʝʥʝʨʘʣʥʦ ʚʨʝʜʥʦʩʪʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ 

ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʮʚʨʩʪʠ ʤʘʪʝʨʠʠ ʝ 10 ʜʦ 15% ʧʦʚʠʩʦʢʘ ʚʦ ʫʨʙʘʥʠʪʝ ʩʨʝʜʠʥʠ.  

ʊʘʙʝʣʘ 31. ʇʨʦʩʝʯʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʠʟʤʝʨʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ  (mg/l) ʟʘ ʧʝʨʠʦʜ 2012-2014 

 
ʂʝʨʘʤʠʜʥʠʮʘ 

ʄʦʩʪ 
ɹʣʠʟʥʘʢ  

ʇʉ ʅʦʚʦ 
ʃʠʩʠʯʝ  

ɺʘʨʜʘʨʠʰʪʝ ɼʨʘʯʝʚʦ  ʍʠʧʦʜʨʦʤ  

ɹʇʂ5 108.78 113.03 192.22 88.16 149.19 81.51 

ʍʇʂ 234.17 224.31 377.78 180.08 318.66 174.87 

ʍʇʂ/ɹʇʂ5 2.22 2.03 1.95 2.03 2.12 2.18 

ʎʄ 109.46 116.96 106.42 53.62 102.62 81.90 

ɺʢʫʧʥʦ N 26.04 79.04 67.80 25.73 73.27 19.67 

ʀʟʚʦʨ: ɺʦʜʦʚʦʜ ʠ ʂʘʥʘʣʠʟʘʮʠʿʘ 

 

ʅʘ 14 ʦʢʪʦʤʚʨʠ, ʎʝʥʪʨʘʣʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʿʘ, ʥʘʧʨʘʚʠ ʘʥʘʣʠʟʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 

ʪʝʰʢʠ ʤʝʪʘʣʠ ʥʘ ʰʝʩʪʝ ʠʩʧʫʩʪʥʠ ʤʝʨʥʠ ʤʝʩʪʘ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. ɸʥʘʣʠʟʠʪʝ ʛʦ ʧʦʢʘʞʘʘ 

ʩʣʝʜʥʦʪʦ: 

- ʈʘʟʨʝʜʝʥʠʦʪ ʢʘʨʘʢʪʝʨ ʥʘ ʬʝʢʘʣʥʘʪʘ ʚʦʜʘ - ɹʇʂ5 ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʚʘʨʠʨʘʘʪ 

ʦʜ  49.38 mg/l ʟʘ ʠʩʧʫʩʪʦʪ ʚʦ ʍʠʧʦʜʨʦʤ ʜʦ  142.50mg/l ʟʘ ɼʨʘʯʝʚʦ;    

- ʇʨʠʩʫʩʪʚʦ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʮʠʥʢ ʥʘʜ ʜʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʮʠ (2.48-3.56mg/l) 

ʟʘʚʠʩʥʦ ʦʜ ʪʝʩʪʠʨʘʥʠʪʝ ʠʩʧʫʩʪʠ). 

 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʜ ʉʢʦʧʿʝ ʘʥʘʣʠʟʠʨʘʥʠ ʩʝ ʚʢʫʧʥʦ 58 ʠʩʧʫʩʪʠ ʦʜ  ʢʦʠ:  

Â ʠʩʧʫʩʪʠ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ  34  

Â ʠʩʧʫʩʪʠ ʥʘ ʬʝʢʘʣʥʘ ʚʦʜʘ    17  

Â ʠʩʧʫʩʪʠ ʥʘ ʠʥʜʫʩʪʨʠʩʢʘ ʦʪʧʘʜʥʘ ʚʦʜʘ  7  

 

ʆʜ ʠʥʜʫʩʪʨʠʠʪʝ ʩʦ ʩʦʧʩʪʚʝʥ ʢʘʥʘʣʠʟʘʮʠʦʥʝʥ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ: ʊʝʭʥʠʯʢʠ 

ɻʘʩʦʚʠ, ʉʢʦʧʩʢʠ ʣʝʛʫʨʠ, ʄʠʪʘʣ ʩʪʠʣ, ʄʘʢʩʪʠʣ ʙʝʪʦʥʩʢʠʪʝ ʙʘʟʠ. ʀʩʪʦ ʪʘʢʘ ʟʝʤʝʥʠ ʩʝ 

ʧʨʝʜʚʠʜ ʢʦʣʝʢʪʦʨʠʪʝ ʦʜ ʪʨʠʪʝ ʧʦʩʪʦʿʥʠ ʜʝʧʦʥʠʠ ʜʦʣʞ ʨ.ɺʘʨʜʘʨ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʥʘ 18 ʠʩʧʫʩʪʥʠ ʤʝʩʪʘ ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ (ɹʇʢ5 ʠ/ʠʣʠ 

ʍʇʂ) ʝ ʥʘʜ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʝʚʨʦʧʩʢʠʪʝ ʠ ʥʘʮʠʦʥʘʣʥʠ ʩʪʘʥʜʘʨʜʠ. 

ʉʝʧʘʢ, ʦʚʘ ʟʘʛʘʜʫʚʘˁʝ ʝ ʧʦʜ ʜʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʮʠ ʢʦʠ ʤʦʞʘʪ ʜʘ ʙʠʜʘʪ ʧʨʠʬʘʪʣʠʚʠ ʟʘ 

ʠʩʧʫʰʪʘˁʝ ʚʦ ʢʘʥʘʣʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ, ʛʝʥʝʨʘʣʥʦ ʦʛʨʘʥʠʯʝʥʠ ʥʘ 250 mg/l ʟʘ ɹʇʂ5 ʠ 

700 mg/l ʠ ʍʇʂ, ʜʦʢʦʣʢʫ ʥʝ ʝ ʧʦʠʥʘʢʫ ʨʝʛʫʣʠʨʘʥʦ.  
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ 6 ʠʩʧʫʩʪʥʠ ʤʝʩʪʘ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ ʫʢʘʞʫʚʘʘʪ ʥʘ ʦʨʛʘʥʩʢʦ 

ʟʘʛʘʜʫʚʘˁʝ ʧʦʛʦʣʝʤʦ ʦʜ ʜʦʟʚʦʣʝʥʦʪʦ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʚʦ 

ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʥʠ ʪʝʣʘ, ʘ ʜʚʝ ʦʜ ʥʠʚ ʠʤʘʘʪ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ 

ʩʧʦʨʝʜʣʠʚʘ ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ. ʆʚʘ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʚʦ 

ʦʜʨʝʜʝʥʠ ʧʦʜʨʘʯʿʘ, ʩʠʩʪʝʤʦʪ ʟʘ ʦʜʚʝʜʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʤʦʞʝ ʜʘ ʩʝ 

ʢʦʨʠʩʪʠ  ʥʝʥʘʤʝʨʥʦ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʧʨʦʪʦʢ ʥʘ ʬʝʢʘʣʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ.   

ʅʘ ʠʩʧʫʩʪʠʪʝ ʥʘ ʬʝʢʘʣʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʨʝʛʠʩʪʨʠʨʘʥʦ ʝ ʚʠʩʦʢʦ ʨʘʟʨʝʜʫʚʘˁʝ ʥʘ 

ʦʨʛʘʥʩʢʦʪʦ ʟʘʛʘʜʫʚʘˁʝ ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʯʝʪʠʨʠ ʠʩʧʫʩʪʘ ʢʦʠ ʥʝ ʩʝ ʜʝʣ ʦʜ 6-ʪʝ ʠʩʧʫʩʪʘ 

ʨʝʜʦʚʥʦ ʘʥʘʣʠʟʠʨʘʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ʎʝʥʪʨʘʣʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʿʘ. ʉʝ ʨʘʙʦʪʠ ʟʘ 

ʠʩʧʫʩʪʠʪʝ: ʤʦʩʪ ʆʅ, ʢʦʣʝʢʪʦʨ ʩʦ D500mm ʥʘ ʞʝʣʝʟʥʠʯʢʘ ʩʪʘʥʠʮʘ, ʢʦʣʝʢʪʦʨ ʩʦ D 

300mm ʢʘʿ ʇʀʆʄ ʠ ʠʩʧʫʩʪʦʪ ʢʘʿ ɾʝʣʝʟʘʨʘ. ʂʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʦʨʛʘʥʩʢʦ ʟʘʛʘʜʫʚʘˁʝ 

ʢʘʿ ʦʚʠʝ ʠʩʧʫʩʪʠ ʝ ʠʥʜʠʢʘʪʠʚʥʘ ʟʘ ʧʨʦʪʦʢ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʥʘʜ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʘ 35 

ʠʩʧʫʩʪʘ ʢʘʢʦ ʟʘ ʬʝʢʘʣʥʠ ʪʘʢʘ ʠ ʟʘ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ. ʂʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʪʝʰʢʠ 

ʤʝʪʘʣʠ ʥʘʜ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʮʠʥʢ, ʥʠʢʝʣ 

ʠ ʦʣʦʚʦ. ʊʦʯʢʠʪʝ ʥʘ ʠʩʧʫʰʪʘˁʝ ʢʘʜʝ ʝ ʨʝʛʠʩʪʨʠʨʘʥʦ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ ʥʘʜ 

ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʚʢʣʫʯʫʚʘʘʪ ʦʜʨʝʜʝʥ  ʙʨʦʿ ʥʘ ʠʩʧʫʩʪʠ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ.   

ʆʚʘ ʤʦʞʝ ʜʘ ʩʝ  ʩʤʝʪʘ ʢʘʢʦ ʠʥʜʠʢʘʮʠʿʘ ʜʝʢʘ ʟʘʛʘʜʝʥʠʪʝ ʧʦʯʚʠ ʚʦ ʜʝʣ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ 

ʢʘʧʘʮʠʪʝʪʠ ʚʣʠʿʘʘʪ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʚʦ ʦʚʠʝ 

ʧʦʜʨʘʯʿʘ.  

ʉʦ ʘʥʘʣʠʟʘʪʘ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʪʝʰʢʠ ʤʝʪʘʣʠ  ʥʝ ʩʝ ʦʧʬʘʪʝʥʠ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

ʘʣʫʤʠʥʠʫʤ, ʞʠʚʘ, ʘʨʩʝʥʠʢ ʠ ʩʝʣʝʥ ʜʦʜʝʢʘ ʮʠʥʢʦʪ ʠ ʢʘʜʤʠʫʤʦʪ ʥʝ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ ʥʘ 

ʩʠʪʝ ʠʩʧʫʩʪʥʠ ʤʝʩʪʘ, ʧʦʧʨʝʮʠʟʥʦ ʜʦʣʞ ʥʠʟʚʦʜʥʘʪʘ ʜʝʣʥʠʮʘ ʥʘ ʘʥʘʣʠʟʠʨʘʥʦʪʦ 

ʧʦʜʨʘʯʿʝ. 

6.5 ʂʣʠʤʘ ʠ ʤʝʪʝʦʨʦʣʦʛʠʿʘ  

ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʄ ʝ ʧʦʜ ʚʣʠʿʘʥʠʝ ʥʘ ʤʦʜʬʠʮʠʨʘʥʘʪʘ ʤʝʜʠʪʝʨʘʥʩʢʘ ʢʣʠʤʘ ʢʦʿʘ ʝ 

ʧʨʦʠʟʚʦʜ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʥʘʪʘ, ʩʨʝʜʥʦ ʝʚʨʦʧʩʢʘʪʘ ʠ ʩʫʚʘ ʠʩʪʦʯʥʘ ʢʣʠʤʘ. 

ʀʩʪʦ ʪʘʢʘ, ʩʚʦʝ ʚʣʠʿʘʥʠʝ ʠʤʘʘʪ ʠ ʧʣʘʥʠʥʩʢʘʪʘ ʢʣʠʤʘ  ʢʘʢʦ ʠ ʩʝʢʫʥʜʘʨʥʠʪʝ ʬʘʢʪʦʨʠï

ʨʝʣʿʝʬʦʪ ʠ ʥʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ.ʂʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʢʣʠʤʘʪʩʢʠʪʝ ʢʦʨʠʜʦʨʠ ʠ ʨʝʣʿʝʬʦʪ 

ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ, ʩʝ ʿʘʚʫʚʘʘʪ ʛʦʣʝʤʠ ʚʘʨʠʿʘʮʠʠ ʚʦ ʢʣʠʤʘʪʩʢʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʚʨʥʝʞʠ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʝʪʨʦʚʠ, ʚʦʟʜʫʰʝʥ ʧʨʠʪʠʩʦʢ, ʚʣʘʞʥʦʩʪ.   

ɺʦʜʥʠʪʝ ʨʝʩʫʨʩʠ ʚʦ ʟʝʤʿʘʪʘ ʩʝ ʨʘʥʣʠʚʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʣʠʤʘʪʩʢʠʪʝ ʧʨʦʤʝʥʠ ʢʘʢʦ ʚʦ 

ʦʜʥʦʩ ʥʘ ʢʚʘʥʪʠʪʝʪʦʪ ʪʘʢʘ ʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʚʘʣʠʪʝʪʦʪ. ʉʦʛʣʘʩʥʦ ʪʨʝʪʠʦʪ ʥʘʮʠʦʥʘʣʝʥ 

ʠʟʚʝʰʪʘʿ ʟʘ ʢʣʠʤʘʪʩʢʠ ʧʨʦʤʝʥʠ, ʚʢʫʧʥʠʪʝ ʧʨʦʩʝʯʥʠ ʚʨʥʝʞʠ ʚʦ ʟʝʤʿʘʪʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʩʝ 

ʥʘʤʘʣʘʪ ʟʘ 8% ʚʦ 2075 ʠ ʟʘ 13% ʚʦ 2100. ʆʯʝʢʫʚʘʥʦʪʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʜʦʩʪʘʧʥʘʪʘ 

ʧʦʚʨʰʠʥʩʢʘ ʚʦʜʘ ʥʘ ʈ.ɺʘʨʜʘʨ ʝ ʧʨʝʩʤʝʪʘʥʦ ʥʘ 7.6% ʚʦ 2025 ʠ 18.2% ʚʦ 2100.  

ʀʩʪʦ ʪʘʢʘ, ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʢʦʠ ʛʦ ʧʦʣʥʘʪ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʈʝʢʘʪʘ ɺʘʨʜʘʨ, 

ʧʦʩʪʦʿʘʥʦ ˃ʝ ʩʝ ʥʘʤʘʣʫʚʘʘʪ  ʜʦʩʪʠʛʥʫʚʘʿ˃ʠ 57.6% ʦʜ ʩʝʛʘʰʥʦʪʦ ʥʠʚʦ.    

ʊʝʤʧʝʨʘʪʫʨʘ  

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʦʧʰʪʠʥʘ ɻʘʟʠ ʠʟʥʝʩʫʚʘ 12,50ʉ. ʇʨʦʩʝʯʥʘʪʘ 

ʤʝʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʝ ʥʘʜ ʥʫʣʘʪʘ, ʥʘʿʣʘʜʝʥ ʤʝʩʝʮ ʝ ɱʘʥʫʘʨʠ ʩʦ 

ʧʨʦʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 0.40ʉ. ɻʦʜʠʰʥʘʪʘ ʤʘʢʩʠʤʘʣʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ 42,40ʉ. ʉʨʝʜʥʦ 

ʛʦʜʠʰʥʦ ʚʦ ʆʧʰʪʠʥʘʪʘ ʠʤʘ 117 ʣʝʪʥʠ ʜʝʥʦʚʠ. 
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ʊʝʤʧʝʨʘʪʫʨʥʠʪʝ ʠʥʚʝʨʟʠʠ ʩʝ ʿʘʚʫʚʘʘʪ ʩʝʢʦʿ ʤʝʩʝʮ, ʥʘʿʯʝʩʪʦ ʩʝ ʿʘʚʫʚʘʘʪ ʟʘ ʚʨʝʤʝ ʥʘ 

ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ. ʅʘʿʥʠʩʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦ ʪʝʢʦʪ ʥʘ ʜʝʥʦʪ ʢʦʛʘ ʪʝʤʝʨʘʪʫʨʥʠʪʝ 

ʠʥʚʝʨʟʠʠ ʩʝ ʿʘʚʫʚʘʘʪ, ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʥʘ  ʢʦʪʣʠʥʘʪʘ, ʜʦʜʝʢʘ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʝ ʧʦʚʠʩʦʢʘ ʥʘ ʧʦʚʠʩʦʢʠʪʝ ʤʝʩʪʘ. ʈʘʟʣʠʢʘʪʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʧʨʠ 

ʧʦʿʘʚʘ ʥʘ ʠʥʚʝʨʟʠʿʘ ʧʦʤʝʺʫ ʥʘʿʥʠʩʢʠʦʪ ʜʝʣ ʥʘ ʢʦʪʣʠʥʘʪʘ ʠ ʦʢʦʣʥʠʪʝ ʚʠʩʦʢʠ ʧʦʜʨʘʯʿʘ ʚʦ 

ʪʝʢʦʪ ʥʘ ʟʠʤʘʪʘ ʤʦʞʘʪ ʜʘ ʥʘʜʤʠʥʘʪ 10ºC, ʟʘʚʠʩʥʦ ʦʜ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʠʥʚʝʨʟʠʿʘʪʘ.  

ʇʨʦʩʝʯʥʠʦʪ ʤʨʘʟʝʥ ʧʝʨʠʦʜ ʪʨʘʝ 84 ʜʝʥʘ. ɿʘ ʚʨʝʤʝ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʩʝ ʟʛʦʣʝʤʫʚʘ 

ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʧʦʨʘʜʠ ʚʠʩʦʢʠʪʝ ʪʝʤʧʝʨʘʪʫʨʠ. ʆʜ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, ʛʨʝʿʥʘʪʘ ʩʝʟʦʥʘ ʪʨʘʝ 6 ʤʝʩʝʮʠ. ʄʠʥʠʤʘʣʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʟ-

ʜʫʭʦʪ ʠʟʥʝʩʫʚʘ - 22,90ʉ. 

ʇʨʦʩʝʯʥʘʪʘ ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ ʠʟʥʝʩʫʚʘ 70%. ʅʘʿʥʠʩʢʘʪʘ 

ʨʝʣʘʪʠʚʥʘ ʚʣʘʞʥʦʩʪ ʝ ʨʝʛʠʩʪʨʠʨʘʥʘ ʚʦ ɱʫʣʠ ʠ ɸʚʛʫʩʪ ï ʦʜ  54% ʜʦ 69%. ʇʨʦʩʝʯʥʠʦʪ 

ʛʦʜʠʰʝʥ  ʙʨʦʿ ʥʘ ʚʝʜʨʠ ʜʝʥʦʚʠ ʝ  70, ʘ ʙʨʦʿʦʪ ʥʘ ʦʙʣʘʯʥʠ ʜʝʥʦʚʠ ʠʟʥʝʩʫʚʘ  107. 

ɺʨʟ ʦʩʥʦʚ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʣʠʤʘʪʩʢʠ ʝʣʝʤʝʥʪʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʟʜʫʭʦʪ ʠ ʚʨʥʝʞʠ) ʢʘʢʦ 

ʠ ʥʝʿʟʠʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʣʠʤʘʪʘ ʥʘ ʦʚʦʿ ʣʦʢʘʣʠʪʝʪ ʤʦʞʝʤʝ ʜʘ ʿʘ ʜʝʬʠʥʠʨʘʤʝ ʢʘʢʦ 

ʫʤʝʨʝʥʘ ʩʦ ʠʟʤʝʥʝʪʦ-ʤʝʜʠʪʝʨʘʥʩʢʠ ʚʣʠʿʘʥʠʿʘ ʚʦ ʧʣʫʚʠʦʤʝʪʨʠʩʢʠʦʪ ʨʝʞʠʤ. 

ɺʨʥʝʞʠ  

ɺʨʥʝʞʠʪʝ ʩʝ ʥʝʨʘʤʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠ ʚʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ (ʤʝʩʝʯʥʦ ʠ ʩʝʟʦʥʩʢʠ). 

ʅʘʿʦʙʠʣʥʠʪʝ ʚʨʥʝʞʠ ʩʝ ʿʘʚʫʚʘʘʪ ʚʦ ʤʘʿ ʠ ʦʢʪʦʤʚʨʠ. ʅʘʿʤʘʣʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʬʝʙʨʫʘʨʠ ʠ ʿʫʣʠ. ʉʧʦʨʝʜ ʦʤʙʨʦʛʨʘʬʩʢʠʪʝ ʤʝʨʝˁʘ ʚʦ ʉʢʦʧʩʢʘʪʘ 

ʢʦʪʣʠʥʘ ʚʨʥʝʞʠʪʝ ʩʝ ʧʦʟʘʯʝʩʪʝʥʠ ʠ ʧʦʦʙʠʣʥʠ ʥʘʧʣʘʜʥʝ ʚʦ ʦʜʥʦʩ ʥʘ ʫʪʨʘʪʘ. ɿʘ ʚʨʝʤʝ 

ʥʘ ʪʦʧʣʠʦʪ ʧʝʨʠʦʜ ʚʦ ʛʦʜʠʥʘʪʘ, ʠʤʘ ʧʦʿʘʚʘ ʥʘ ʦʙʠʣʥʠ (ʧʦʨʦʿʥʠ) ʜʦʞʜʦʚʠ ʩʦ ʨʘʟʣʠʯʝʥ 

ʠʥʪʝʥʟʠʪʝʪ ʠ ʚʨʝʤʝʪʨʘʝˁʝ. 

ʉʧʦʨʝʜ ʦʤʙʨʦʛʨʘʬʩʢʠʪʝ ʤʝʨʝˁʘ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʚʨʥʝʞʠʪʝ ʩʝ ʧʦʟʘʯʝʩʪʝʥʠ ʠ 

ʧʦʦʙʠʣʥʠ ʥʘʧʣʘʜʥʝ ʚʦ ʦʜʥʦʩ ʥʘ ʫʪʨʘʪʘ. ɿʘ ʚʨʝʤʝ ʥʘ ʪʦʧʣʠʦʪ ʧʝʨʠʦʜ ʚʦ ʛʦʜʠʥʘʪʘ, ʠʤʘ 

ʧʦʘʿʚʘ ʥʘ ʦʙʠʣʥʠ (ʧʦʨʦʿʥʠ) ʜʦʞʜʦʚʠ ʩʦ ʨʘʟʣʠʯʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʚʨʝʤʝʪʨʘʝˁʝ. 

 

 
ʉʣʠʢʘ 31. ɺʨʥʝʞʠ ʚʦ mm ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ  (1990-2013) 

ʉʧʦʨʝʜ ʦʤʙʨʦʛʨʘʬʩʢʠʪʝ ʤʝʨʝˁʘ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʚʨʥʝʞʠʪʝ ʩʝ ʧʦʟʘʯʝʩʪʝʥʠ ʠ 

ʧʦʦʙʠʣʥʠ ʥʘʧʣʘʜʥʝ ʚʦ ʦʜʥʦʩ ʥʘ ʫʪʨʘʪʘ. ɿʘ ʚʨʝʤʝ ʥʘ ʪʦʧʣʠʦʪ ʧʝʨʠʦʜ ʚʦ ʛʦʜʠʥʘʪʘ, ʠʤʘ 
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ʧʦʿʘʚʘ ʥʘ ʦʙʠʣʥʠ (ʧʦʨʦʿʥʠ) ʜʦʞʜʦʚʠ ʩʦ ʨʘʟʣʠʯʝʥ ʠʥʪʝʥʟʠʪʝʪ ʠ ʚʨʝʤʝʪʨʘʝˁʝ. 

ʊʘʙʝʣʘ 32. ʄʝʩʝʯʥʘ ʩʫʤʘ ʥʘ ʚʨʥʝʞʠ ʚʦ mm ï ɻʨʘʜ ʉʢʦʧʿʝ 

MM 

ʉʢʦʧʿʝ
ɿʘʿʯʝʚ 
ʨʠʜ   

I II III IV V VI VII VIII IX X XI XII ɻʦʜʠʰʥʦ 

2013 25.1 66.1 25.7 36.4 64.5 61.3 19.0 8.4 56.5 20.5 30.1 0.8 414.4 

2012 30.9 43.9 16.ʦ 52.0 108.2 11.7 6.8 4.2 11.1 49.0 36.1 31.8 412.7 

2010 28.2 63.7 69.6 63.8 38.6 57.5 53.2 3.5 37.3 144 81 64.8 704.1 

2009 72.8 12.2 69.6 65.3 70.2 104.3 10.2 50.2 11.1 52.9 56.1 79.6 653.6 

2008 7.7 0.5 20.8 18.7 40.7 46.9 57.8 24.8 78.5 27.3 37.5 68.3 438.5 

2007 30 21 31 7.8 96.2 34.8 1.2 52.7 27.2 140 69.4 15.7 527 

2006 51.2 56 58.1 23.8 19.2 94.7 39 29.2 43.3 56.9 13.2 10.4 495 

2005 44 22.8 39 22.7 72.4 38.4 36.9 73.3 34.2 50.1 39.3 101.3 447.8 

2004 36.7 20.7 26.0 55.4 47.4 43.3 27.4 34.6 37.9 47.3 37.3 56.7 531.7 

2003 113 16.3 1.7 31.6 93 6.23 2.3 11.8 21.3 91 25.9 27.1 497.1 

ʇʨʦʩʝʢ 44 32 36 38 65 50 25 30 36 68 43 45 512,14 

ʀʟʚʦʨ ɸʍʄʈ 
 

 

 

ʉʣʠʢʘ  32. ʇʦʚʨʘʪʝʥ ʧʝʨʠʦʜ  ʥʘ ʧʦʿʘʚʘ ʥʘ ʤʘʢʩʠʤʘʣʥʠ ʢʨʘʪʢʦʪʨʘʿʥʠ  ʚʨʥʝʞʠ MM  ɿʘʿʯʝʚ ʨʠʜ  
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ɺʝʪʝʨ 

ɺʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʥʘʿʯʝʩʪʠ ʩʝ ʩʪʨʫʝˁʘʪʘ ʥʘ ʚʝʪʝʨʦʪ ʦʜ ʟʘʧʘʜʥʠʦʪ ʠ ʿʫʞʥʠʦʪ 

ʢʚʘʜʨʘʥʪ.ʆʨʦʛʨʘʬʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʘʘʪ ʥʘʿʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʘʚʝʮʦʪ ʥʘ 

ʚʝʪʝʨʦʪ. 

ʇʨʦʩʝʯʥʠʪʝ mmʝʩʝʯʥʠ ʠ ʛʦʜʠʰʥʠ ʙʨʟʠʥʠ ʥʘ ʚʝʪʝʨ ʟʘ ʧʝʨʠʦʜʦʪ 1971-2000  ʩʝ ʜʘʜʝʥʠ 

ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ:  

Taʙʝʣʘ 33. ʉʨʝʜʥʦʤʝʩʝʯʥʠ ʛʦʜʠʰʥʠ ʙʨʟʠʥʠ ʥʘ ʚʝʪʝʨʦʪ m/s 

ʄʦʥʠʪʦʨʠʥʛ 
ʩʪʘʥʠʮʘ 

I II III IV V VI VII VIII IX X XI XII Annual 

ʉʢʦʧʿʝ 
ʇʝʪʨʦʚʝʮ 

1.2 1.6 1.8 1.8 1.6 1.6 1.7 1.5 1.4 1.2 1.1 1.1 1.5 

ʉʢʦʧʿʝ - 
ɿʘʿʯʝʚ ʈʠʜ 

2.2 2.7 2.9 2.9 2.7 2.7 2.7 2.7 2.6 2.3 2.4 2.3 2.6 

 

ɿʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʩʣʝʜʥʠʪʝ ʚʝʪʨʦʚʠ ʩʝ ʥʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ: 

ʇʦʚʘʨʜʘʨʝʮ, ɱʫʛʦ ʠ ʚʝʪʝʨ ʦʜ ʩʝʚʝʨʦ-ʟʘʧʘʜʝʥ ʧʨʘʚʝʮ.   

ʈʫʞʘʪʘ ʥʘ ʚʝʪʨʦʚʠ ʟʘ MM ʉʢʦʧʿʝïɿʘʿʯʝʚ ʨʠʜ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʙʨʟʠʥʘʪʘ ʥʘ ʚʝʪʝʨʦʪ ʠ 

ʥʘʩʦʢʘʪʘ ʩʝ ʜʠʩʪʨʠʙʫʠʨʘʘʪ ʥʘ ʦʜʨʝʜʝʥʘ ʣʦʢʘʮʠʿʘ.   

 

 

ʉʣʠʢʘ 33. ʈʫʞʘ ʥʘ ʚʝʪʨʦʚʠ ï ɿʘʿʯʝʚ ʨʠʜ 

ɺʦ ʦʪʚʦʨʝʥʠʦʪ ʠʩʪʦʯʝʥ ʜʝʣ ʦʜ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ. ʨʝʞʠʤʦʪ ʥʘ ʚʝʪʨʦʚʠʪʝ ʝ ʩʦʩʝʤʘ 

ʧʦʨʘʟʣʠʯʝʥ ʦʜ ʦʥʦʿ ʚʦ ʛʨʘʜʦʪ. ʅʘʿʧʨʠʩʫʪʥʠ ʩʝ ʩʝʚʝʨʥʠʪʝ ʚʝʪʨʦʚʠ ʩʦ ʧʨʦʩʝʯʥʠ 

142ă/ʛʦʜ ʠ ʩʨʝʜʥʘ ʛʦʜʠʥhʘ ʙʨʟʠʥʘ ʦʜ 3.9m/s. ɿʘʩʪʘʧʝʥʠ ʩʝ ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʘʪʘ 

ʛʦʜʠʥʘ, ʥʦ ʥʝʛʦʚʘʪʘ ʟʘʯʝʩʪʝʥʦʩʪ ʝ ʥʘʿʛʦʣʝʤʘ ʚʦ ʿʫʣʠ-210ă. ʩʨʝʜʥʘ ʙʨʟʠʥʘ 4.6m/s, ʘ 

ʥʘʿʤʘʣʘ ʚʦ ʤʘʿ-109ă ʩʦ ʩʨʝʜʥʘ ʙʨʟʠʥʘ ʦʜ 1.8m/s. ʇʦ ʩʝʚʝʨʥʠʦʪ ʚʝʪʝʨ, 

ʥʘʿʟʘʯʝʩʪʝʥʘ ʝ ʧʦʘʿʚʘʪʘ ʥʘ ʚʝʪʝʨ ʢʦʿ ʜʫʚʘ ʦʜ ʩʝʚʝʨʦ-ʠʩʪʦʯʝʥ ʧʨʘʚʝʮ ʩʦ ʧʨʦʩʝʯʥʘ 

ʟʘʯʝʩʪʝʥʦʩʪ 120ă/ʛʦʜ ʠ ʩʨʝʜʥʘ ʙʨʟʠʥʘ ʦʜ 3.3m/s. ʇʨʠʩʫʪʝʥ ʝ ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʘʪʘ 

ʛʦʜʠʥʘ, ʥʦ ʥʘʿʟʘʯʝʩʪʝʥ ʝ ʚʦ ʤʘʨʪ-154ă ʩʦ ʩʨʝʜʥʘ ʙʨʟʠʥʘ ʦʜ 3.1m/s, ʘ ʥʘʿʤʘʣʢʫ 

ʟʘʯʝʩʪʝʥ ʝ ʚʦ ʦʢʪʦʤʚʨʠ ʠ ʥʦʝʤʚʨʠ ʩʦ 95ă ʠ 98ă ʠ ʩʨʝʜʥʘ ʙʨʟʠʥʘ ʦʜ 3.3 m/s. 

ɺʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʢʦʪʣʠʥʘʪʘ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ, ʩʝʚʝʨʥʠʦʪ ʚʝʪʝʨ ʘʿ ʠʤʘ ʥʘʿʚʠʩʦʢʘʪʘ 

ʧʨʦʩʝʯʥʘ ʙʨʟʠʥʘ ʙʝʟ ʦʛʣʝʜ ʥʘ ʤʝʩʝʮʦʪ-3.5m/s ʧʦʪʦʘ ʩʣʝʜʠ ʚʝʪʝʨʦʪ ʦʜ ʩʝʚʝʨʦ-

ʠʩʪʦʢ 3.3m/s ʠ ʚʝʪʝʨʦʪ ʦʜ ʿʫʛʦ-ʠʩʪʦʢ ʩʦ ʙʨʟʠʥʘ ʦʜ 1.8m/s. ɱʫʛʦ-ʟʘʧʘʜʥʠʦʪ. 

ʩʝʚʝʨʥʦ-ʠʩʪʦʯʥʠʦʪ ʠ ʚʝʪʝʨʦʪ ʦʜ ʟʘʧʘʜʝʥ ʧʨʘʚʝʮ ʩʝ ʩʦ ʙʨʟʠʥʘ ʦʜ 2.7m/s. ʘ ʫʿʞʥʠʦʪ ʝ 

ʩʦ ʙʨʟʠʥʘ ʦʜ 2.2m/s. ɸʢʦ ʩʝ ʟʝʤʘʪ ʧʨʝʜʚʠʜ ʤʝʩʝʮʠʪʝ, ʥʘʿʛʦʣʝʤʘ ʙʨʟʠʥʘ ʚʝʪʝʨʦʪ ʠʤʘ 
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ʚʦ ʬʝʚʨʫʘʨʠ ʠ ʤʘʨʪ-4.6m/s.ɺʝʪʨʦʚʠʪʝ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʠʤʘʘʪ ʩʚʦʿʘ 

ʦʜʨʝʜʥʠʮʘ ʠ ʧʨʘʚʝʮ ʚʦ ʪʝʢʦʪ ʥʘ ʜʝʥʦʪ. ɺʦ ʫʪʨʠʥʩʢʠʪʝ ʯʘʩʦʚʠ, ʜʦʤʠʥʠʨʘʘʪ 

ʟʘʧʘʜʥʠʪʝ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʠʪʝ ʚʝʪʨʦʚʠ, ʜʦʜʝʢʘ ʧʦʿʘʚʘʪʘ ʥʘ ʿʫʛʦ-ʠʩʪʦʯʥʠʦʪ ʚʝʪʝʨ ʝ 

ʨʝʪʢʘ. 

ʉʦʥʯʝʚʠ ʜʝʥʦʚʠ 

ʉʦʛʣʘʩʥʦ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʤʝʨʥʠaʪʘ ʩʪʘʥʠʮʘ ʚʦ ʉʢʦʧʿʝ- ɿʘʿʯʝʚ ʈʠʜ, ʢʦʠ ʩʝ ʜʘʜʝʥʠ ʚʦ 

ʊʘʙʝʣʘ 33, ʤʘʢʩʠʤʘʣʥʠʦʪ ʙʨʦʿ ʥʘ ʩʦʥʯʝʚʠ ʜʝʥʦʚʠ ʠʟʨʘʟʝʥ ʚʦ ʯʘʩʦʚʠ ʝ ʟʘʙʝʣʝʞʘʥ ʚʦ 

ʫʿʣʠ ʠ ʘʚʛʫʩʪ. 

ʊʘʙʝʣʘ 34. ʇʨʦʩʝʯʝʥ ʤʝʩʝʯʝʥ ʠ ʛʦʜʠʰʥʠ  ʙʨʦʿ ʥʘ ʩʦʥʯʝʚʠ ʜʝʥʦʚʠ ʠʟʨʘʟʝʥ ʚʦ ʯʘʩʦʚʠ  

ʉʪʘʥʠʮʘ I II III IV V VI VII VIII IX X XI XII ɻʦʜʠʰʥʦ 

ʉʢʦʧʿʝ 
ʇʝʪʨʦʚʝʮ 

53,4 89,1 135,5 167,8 231,9 256,9 286,7 277,2 206,7 161,3 103,7 69,9 2013,1 

ʉʢʦʧʿʝ 
ɿʘʿʯʝʚ ʨʠʜ 

82,2 114,8 155,8 188,1 235,4 282,6 318,9 302,5 234,4 161,4 90,6 59,6 2226,2 

ʀʟʚʦʨ ɸʍʄʈ 

ʄʘʛʣʘ 

ʇʦʿʘʚʘʪʘ ʥʘ ʤʘʛʣʘ ʚʦ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʘ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ, ʦʜ 

ʦʢʪʦʤʚʨʠ ʜʦ ʤʘʿ. ɺʦ ʧʨʦʩʝʢ ʟʘ ʧʝʨʠʦʜʦʪ ʦʜ 2013 ʜʦ 2010 ʩʦ ʤʘʛʣʘ ʥʘ ʤʝʨʥʦʪʦ ʤʝʩʪʦ 

ʉʢʦʧʿʝïɿʘʿʯʝʚ ʈʠʜ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ 15,5 ʜʝʥʘ. ɹʨʦʿʦʪ ʥʘ ʜʝʥʦʚʠ ʧʦ ʤʝʩʝʮʠ ʠ 

ʛʦʜʠʰʥʘʪʘ ʩʫʤʘ ʩʝ ʜʘʜʝʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ: 

Tʘʙʝʣʘ 35. ɹʨʦʿ ʥʘ ʜʝʥʦʚʠ ʠ ʤʝʩʝʮʠ ʩʦ ʤʘʛʣʘ ʠ ʛʦʜʠʰʥʘ ʩʫʤʘ  

ʉʪʘʥʠʮʘ 

ɿʘʿʯʝʚ 
ʨʠʜ 

 

I 

 

II 

 

III 

 

IV 

 

V 

 

VI 

 

VII 

 

VIII 

 

IX 

 

X 

 

XI 

 

XII 

 

ɻʦʜʠʰʥʦ 

2013 3 1 1 0 0 0 0 0 0 1 2 12 20 

2012 0 2 1 0 0 0 0 0 0 0 3 5 11 

2011 7 0 0 0 0 0 0 0 0 2 1 3 13 

2010 1 3 0 1 0 0 0 0 1 1 4 7 18 

Total 2,75 1,5 0,5 0,25 0 0 0 0 0,25 1 2,5 6,75 15,5 

ʀʟʚʦʨ ɸʍʄʈ 
 

ʆʙʣʘʯʥʦʩʪ 

ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʤʝʩʝʯʥʘʪʘ ʠ ʛʦʜʠʰʥʘ ʟʘ ʤʝʨʥʘʪʘ ʩʪʘʥʠʮʘ ʇʝʪʨʦʚʝʮ ʩʝ ʜʘʜʝʥʠ ʚʦ 

ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ:  

ʊʘʙʝʣʘ 36. ʇʨʦʩʝʯʥʘ ʤʝʩʝʯʥʘ ʠ ʛʦʜʠʰʥʘ ʦʙʣʘʯʥʦʩʪ 

ʉʪʘʥʠʮʘ I II III IV V VI VII VIII IX X XI XII ɻʦʜʠʰʥʦ 

ʉʢʦʧʿʝ ʇʝʪʨʦʚʝʮ  6,5 5,8 5,6 5,5 5,1 4,0 3,1 2,9 3,7 4,7 6,1 6,7 5,0 
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6.6 ʋʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ 

ʇʣʘʥʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜʦʪ ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ ʛʦ ʦʧʬʘ˃ʘ ʧʝʨʠʦʜʦʪ 2010-2015 

ʛʦʜʠʥʘ ʠ ʜʘʚʘ ʥʘʩʦʢʠ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜʦʪ ʩʦʛʣʘʩʥʦ ʥʦʚʘʪʘ ʟʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ 

ʢʦʿʘ ʛʦ ʧʨʠʬʘ˃ʘ ʠ ʧʨʝʧʦʟʥʘʚʘ ʨʝʛʠʦʥʘʣʥʦʪʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ ʠ ʧʦʩʪʝʧʝʥʦʪʦ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʦʪʧʘʜ ʢʦʿ ʩʝ ʜʝʧʦʥʠʨʘʘʪ. 

ʂʦʤʫʥʘʣʥʠʦʪ ʦʪʧʘʜ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʦʪʧʘʜʦʪ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘ, ʚʢʣʫʯʠʪʝʣʥʦ ʦʪʧʘʜ ʦʜ 

ʫʣʠʮʠʪʝ ʠ ʧʘʨʢʦʚʠʪʝ, ʢʦʤʝʨʮʠʿʘʣʥʠʦʪ ï ʠʥʩʪʠʪʫʮʠʦʥʘʣʥʠʦʪ ʩʝʢʪʦʨ ʢʘʢʦ ʠ 

ʠʥʜʫʩʪʨʠʩʢʠʦʪ ʦʪʧʘʜ ʩʦ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ. ʆʧʘʩʥʠʦʪ ʦʪʧʘʜ ʦʜ 

ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʝ ʧʦʚʨʟʘʥ ʩʦ: ʙʘʪʝʨʠʠʪʝ ʢʦʠ ʩʦʜʨʞʘʪ ʪʝʰʢʠ ʤʝʪʘʣʠ ʠ ʢʠʩʝʣʠʥʠ, 

ʤʝʜʠʮʠʥʩʢʠ ʦʪʧʘʜ ʠ ʜʨ. ʋʩʣʫʛʠʪʝ ʟʘ ʦʪʧʘʜ ʩʝ ʦʙʝʟʙʝʜʝʥʠ ʦʜ ʩʪʨʘʥʘ ʥʘ ɱʇ ñʂʦʤʫʥʘʣʥʘ 

ʍʠʛʠʝʥʘò ʉʢʦʧʿʝ. 

ʊʘʙʝʣʘ37. ʉʪʘʧʢʘ ʥʘ ʧʦʢʨʠʝʥʦʩʪ ʩʦ ʫʩʣʫʛʠ ʟʘ ʩʦʙʠʨʘˁʝ,ʪʨʘʥʩʧʦʨʪ ʠ ʜʝʧʦʥʠʨʘˁʝ  

ɹʨʦʿ ʥʘ ʞʠʪʝʣʠ  506,926 

ɹʨʦʿ ʥʘ ʞʠʪʝʣʠ ʦʙʝʟʙʝʜʝʥʠ ʩʦ ʫʩʣʫʛʘ  448,697 

ɹʨʦʿ ʥʘ ʞʠʪʝʣʠ ʢʦʠ ʥʝ ʜʦʙʠʚʘʘʪ ʫʩʣʫʛʘ 58,229 

ʉʪʘʧʢʘ ʥʘ ʧʦʢʨʠʝʥʦʩʪ ʩʦ ʫʩʣʫʛʘ [%] 88,5% 

 

ʂʦʤʫʥʘʣʥʠʦʪ ʮʚʨʩʪ ʦʪʧʘʜ ʢʘʢʦ ʝʜʝʥ ʦʜ ʦʩʥʦʚʥʠʪʝ ʪʝʢʦʚʠ ʥʘ ʩʦʟʜʘʜʝʥ ʦʪʧʘʜ ʩʝ 

ʩʦʩʪʦʠ ʦʜ ʦʪʧʘʜ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ. ʉʪʘʧʢʘʪʘ ʥʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʢʦʤʫʥʘʣʥʠʦʪ ʦʪʧʘʜ ʩʝ 

ʜʚʠʞʠ ʚʦ ʠʥʪʝʨʚʘʣ ʦʜ 253 ï 313 kg/ʞ/ʛʦʜʠʰʥʦ. 

 

 
ʉʣʠʢʘ 34. ʇʨʝʩʤʝʪʘʥʠ ʢʦʣʠʯʝʩʪʚʘ ʠ ʩʦʩʪʘʚ  ʥʘ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ʚʦ ʨʝʛʠʦʥʦʪ ʥʘ ʉʢʦʧʿʝ  2009 

ʉʦʛʣʘʩʥʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ  "ʂʦʤʫʥʘʣʥʘ ʭʠʛʠʝʥʘ" ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʦʪʧʘʜ ʥʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ 

ʥʘ ʉʢʦʧʿʝ ʩʝ ʟʛʦʣʝʤʫʚʘʘʪ, ʦʜʥʦʩʥʦ: ʚʦ 2011 ʢʦʣʠʯʠʥʘʪʘ ʠʟʥʝʩʫʚʘ  133,068t, ʚʦ 2012 ʝ 

ʤʥʦʛʫ ʤʘʣʢʫ ʥʘʤʘʣʝʥʘ 128,850t. ɺʢʫʧʥʠʦʪ ʦʪʧʘʜ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘ ʚʦ  2013 ʠʟʥʝʩʫʚʘ  

133,271t, ʦʜʥʦʩʥʦ ʚʦ ʩʧʦʨʝʜʙʘ ʩʦ 2012 ʝ ʟʛʦʣʝʤʝʥʦ ʟʘ 3.43%. ɺʢʫʧʥʦʪʦ ʩʦʙʨʘʥʦ ʠ 

ʪʨʘʥʩʧʦʨʪʠʨʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʢʦʤʫʥʘʣʝʥ ʦʪʧʘʜ ʥʘ ʜʝʧʦʥʠʿʘʪʘ ɼʨʠʩʣʘ ʝ ʥʘʤʘʣʝʥʦ ʟʘ    

3.17 %. 

ʉʦʙʨʘʥʠʦʪ ʦʪʧʘʜ ʚʦ ʆʧʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʛʦ ʩʣʝʜʠ ʪʨʝʥʜʦʪ ʥʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ 

ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʦʪʧʘʜ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ. ʉʦʩʪʘʚʦʪ ʥʘ ʢʦʤʫʥʘʣʥʠʦʪ ʦʪʧʘʜ ʩʦʙʨʘʥ ʥʘ 

ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʩʝ ʨʘʟʣʠʢʫʚʘ ʦʜ ʩʦʜʨʞʠʥʘʪʘ ʥʘ ʦʪʧʘʜʦʪ ʚʦ ɻʨʘʜ 

ʉʢʦʧʿʝ, ʧʨʝʜ ʩʝ ʧʦʨʘʜʠ ʛʦʣʝʤʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʩʦʟʜʘʜʝʥ ʠʥʜʫʩʪʨʠʩʢʠ ʦʪʧʘʜ ʦʜ 
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ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʢʘʧʘʮʠʪʝʪʠ ʢʦʠ ʚʦ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʣʦʮʠʨʘʥʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʦʧʰʪʠʥʘ 

ɻʘʟʠ ɹʘʙʘ. ʇʨʦʩʝʯʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʩʦʙʨʘʥ ʦʪʧʘʜ ʚʦ ɻʘʟʠ ɹʘʙʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ 12,53% 

ʦʜ ʚʢʫʧʥʦ ʩʦʟʜʘʜʝʥʠʦʪ ʦʪʧʘʜ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ. ɻʝʥʝʨʠʨʘʥʠʦʪ ʦʪʧʘʜ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ ʚʦ 

ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʧʦ ʞʠʪʝʣ ʠʟʥʝʩʫʚʘ 228 kg. ʇʨʝʩʤʝʪʘʥʠʪʝ ʢʦʣʯʠʥʠ ʥʘ ʠʥʝʨʪʝʥ 

ʦʪʧʘʜ ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʦʢʦʣʫ  230-250 kg/ʞ/ʛʦʜʠʰʥʦ.  

ʉʧʦʨʝʜ ʅʘʮʠʦʥʘʣʥʠʦʪ ʧʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʦʪʧʘʜ (2006 - 2012), 26% ʦʜ ʩʦʟʜʘʜʝʥʠʦʪ 

ʦʪʧʘʜ ʝ ʙʠʦʨʘʟʛʨʘʜʣʠʚ ʦʪʧʘʜ, ʠʣʠ ʥʘ ʧʨʦʩʝʯʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʜ ʦʚʦʿ ʪʠʧ ʧʦ ʞʠʪʝʣ 

ʠʟʥʝʩʫʚʘ 53,71kg/ʛʦʜ.  

ʆʜ ʧʦʜʘʪʦʮʠʪʝ ʜʦʙʠʝʥʠ ʦʜ A ʠ ɹ ʀʉʂɿ ʜʦʟʚʦʣʠ ʧʦʛʦʣʝʤʠʪʝ ʠʥʜʫʩʪʨʠʩʢʠ ʢʘʧʘʮʠʪʝʪʠ ʚʦ 

ʆʧʰʪʠʥʘ ʛʘʟʠ ɹʘʙʘ, ʚʢʫʧʥʘʪʘ ʢʦʣʠʯʠʥʘ ʥʘ ʛʝʥʝʨʠʨʘʥ ʥʝʦʧʘʩʝʥ ʠʥʜʫʩʪʨʠʩʢʠ ʦʪʧʘʜ 

ʠʟʥʝʩʫʚʘ 150,830t/ʛ, ʜʦʜʝʢʘ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʛʝʥʝʨʠʨʘʥ ʦʧʘʩʝʥ ʦʪʧʘʜ  ʦʜ ʠʥʜʫʩʪʠʿʘʪʘ 

ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 5,435t/ʛ.  

ʄʝʜʠʮʠʥʩʢʠʦʪ ʦʪʧʘʜ ʩʝ ʩʦʛʦʨʫʚʘ ʥʘ ʜʝʧʦʥʠʿʘʪʘ ɼʨʠʩʣʘ. ʉʦʛʣʘʩʥʦ ʜʦʩʪʘʧʥʠʪʝ 

ʧʦʜʘʪʦʮʠ  35% ʦʜ ʚʢʫʧʥʠʦʪ ʦʧʘʩʝʥ ʤʝʜʠʮʠʥʩʢʠ ʦʪʧʘʜ ʩʝ ʩʦʛʦʨʫʚʘ. 

6.7 ʂʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ  

ɿʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ʛʨʘʜʦʪ ʉʢʦʧʿʝ ʧʦʪʝʢʥʫʚʘ ʦʜ ʥʘʿʨʘʟʣʠʯʥʠ 

ʚʠʜʦʚʠ ʥʘ ʠʟʚʦʨʠ, ʢʦʠ ʤʝʪʦʜʦʣʦʰʢʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʢʘʢʦ ʩʪʘʮʠʦʥʘʨʥʠ (ʪʦʯʢʘʩʪʠ ʠ 

ʧʦʚʨʰʠʥʩʢʠ), ʤʦʙʠʣʥʠ ʠ ʬʫʛʠʪʠʚʥʠ ʠʟʚʦʨʠ. 

ʅʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʝ ʧʨʝʩʪʘʚʝʥ ʠʥʩʪʘʣʠʨʘʥʠʦʪ ʢʘʧʘʮʠʪʝʪ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʠʟʚʦʨʠ 

ʥʘ ʝʤʠʩʠʠ ʠʟʨʘʟʝʥʠ ʚʦ  MW ʟʘ ɻʨʘʜ ʉʢʦʧʿʝ.  ʆʯʠʛʣʝʜʥʦ ʝ ʜʝʢʘ ʜʠʬʫʟʥʠʪʝ ʠʟʚʦʨʠ ʥʘ 

ʟʘʛʘʜʫʚʘˁʝ ʩʝ ʜʦʤʠʥʘʥʪʥʠ ʟʘʛʘʜʫʚʘʯʠ ʥʘ ʚʦʟʜʫʭʦʪ ʩʧʦʨʝʜʝʥʦ ʩʦ ʧʦʚʨʰʠʥʩʢʠʪʝ 

(ʢʦʣʝʢʪʠʚʥʠ) ʟʘʛʘʜʫʚʘʯʠ. 

ʊʘʙʝʣʘ 38. ʀʥʩʪʘʣʠʨʘʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʠʟʚʦʨʠ  ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ- ɻʨʘʜ ʉʢʦʧʿʝ  

ɻʨʘʜ ʂʦʣʝʢʪʠʚʥʠ 
(MW) 

ʊʦʯʢʝʩʪʠ 
(MW) 

ɺʢʫʧʥʦ 
(MW) 

Skopje 89.38 1298.95 1388.33 
  ʀʟʚʦʨ: ʃɽɸʇ ɻʨʘʜ ʉʢʦʧʿʝ  

ʇʨʦʮʝʥʢʘʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ ʟʘ ʩʝʢʦʿ ʟʘʛʘʜʫʚʘʯ ʩʝ ʩʧʨʦʚʝʜʫʚʘ 

ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʚʦʩʧʦʩʪʘʚʝʥʠʪʝ ʟʦʥʠ ʠ ʘʛʣʦʤʝʨʘʮʠʠ ʫʪʚʨʜʝʥʠ ʩʦ ʩʧʝʮʠʿʘʣʝʥ 

ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪ, ʩʦʛʣʘʩʥʦ ʢʦʿ  ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʧʨʠʧʘʺʘ  ʥʘ ʉʢʦʧʩʢʘʪʘ ʘʛʣʦʤʝʨʘʮʠʿʘ, 

ʢʦʿʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ɻʨʘʜ ʉʢʦʧʿʝ ʚʢʣʫʯʠʪʝʣʥʦ ʦʧʰʪʠʥʠʪʝ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ʠ ʦʧʰʪʠʥʠʪʝ  

ʥʘʜʚʦʨ ʦʜ ʛʨʘʥʠʮʠʪʝ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ ʠ ʪʦʘ ɸʨʘʯʠʥʦʚʦ, ɿʝʣʝʥʠʢʦʚʦ, ʀʣʠʥʜʝʥ, ʇʝʪʨʦʚʝʮ, 

ʉʦʧʠhʪʝ, ʉʪʫʜʝʥʠʯʘʥʠ ʠ ʏʫʯʝʨ ʉʘʥʜʝʚʦ.   

ʄʦʥʠʪʦʨʠʥʛʦʪ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʛʦ ʚʨʰʘʪ ʩʣʝʜʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ:  

Â ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʢʦʿ ʫʧʨʘʚʫʚʘ ʩʦ 

ʜʨʞʘʚʥʠʦʪ ʘʚʪʦʤʘʪʩʢʠʦʪ ʩʠʩʪʝʤ ʟʘ ʢʚʘʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ ;  

Â ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʟʘ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʨʘʙʦʪʠ  ʠ 

Â ʀʥʩʪʠʪʫʪ ʟʘ ɱʘʚʥʦ ɿʜʨʘʚʿʝ ʠ ʎʝʥʪʘʨ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ ʚʦ ʉʢʦʧʿʝ.  

ʄɾʉʇʇ ʫʧʨʘʚʫʚʘ ʩʦ  15 ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʠ  

ʉʦʩʪʦʿʙʘ ʩʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ 

ʇʨʝʛʣʝʜʦʪ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ʦʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ ʝ 

ʥʘʧʨʘʚʝʥ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʘʚʪʦʤʘʪʩʢʘʪʘ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʘ ʣʦʮʠʨʘʥʘ ʥʘ 

ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ, ʯʠʿʘ ʥʘʤʝʥʘ ʝ ʩʣʝʜʝˁʝ ʥʘ ʚʢʫʧʥʦʪʦ ʚʣʠʿʘʥʠʝ ʦʜ ʩʠʪʝ 
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ʠʟʚʦʨʠ, ʢʘʢʦ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʠʟʚʝʰʪʘʿ ʟʘ ʦʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ. 

ɺʦ ʦʙʣʘʩʪʘ ɾʝʣʝʟʘʨʘ, ʩʝʚʝʨʦ ï ʟʘʧʘʜʥʦ ʦʜ ʩʪʘʥʠʮʘʪʘ, ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ 2km ʝ 

ʠʥʜʫʩʪʨʠʿʘʪʘ ʟʘ ʤʝʪʘʣʫʨʛʠʿʘ.  

ʅʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ ʩʝ ʧʨʠʢʘʞʘʥʠ ʧʨʦʩʝʯʥʠ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ SO2. 

 
ʉʣʠʢʘ 35. ʇʨʦʩʝʯʥʠ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʧʝʨʠʦʜʦʪ 2005-2010 ʟʘ SO2 ʚʦ ʘʛʣʦʤʝʨʘʮʠʠʪʝ 

 

ʇʨʝʛʣʝʜʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʧʦʩʪʦʿʥʠʪʝ ʠʟʚʝʰʪʘʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ ʦʜ ʤʝʨʥʘʪʘ 

ʩʪʘʥʠʮʘ ɻʘʟʠ ɹʘʙʘ  ʧʦʢʘʞʫʚʘ ʥʘʜʦʣʝʥ ʪʨʝʥʜ  ʥʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ  ʥʘ 

SO2 ʚʦ ʧʝʨʠʦʜʦʪ  2008-2012 ʢʘʢʦ ʰʪʦ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ: 

ʊʘʙʝʣʘ 39. ʇʨʦʩʝʯʥʠ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ  SO2 

ʇʨʦʩʝʯʥʠ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ  SO2 (ɛg/m3) 

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

ɸʄʉ ɻʘʟʠ 
ɹʘʙʘ  
 

/ / / / / 20 17 8 7 6 

ʈʝʟʫʣʪʘʪʠʪʝ ʥʘ ʩʣʝʜʝˁʝʪʦ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʘʣʥʠʦʪ ʚʦʟʜʫʭ ʚʦ 2014 ʟʘ  SO2 

ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʥʝʤʘ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʄɼʂ.  ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ NO2, ɺʦ ʉʢʦʧʩʢʠʦʪ 

ʨʝʛʠʦʥ  (2002-2008) ʨʝʛʠʩʪʨʠʨʘʥʦ ʝ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʄɼʂ ʥʘ ʩʠʪʝ ʤʝʨʥʠ ʩʪʘʥʠʮʠ.   

ʅʘʿʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʝʤʠʩʠʠ ʥʘ  NO2 ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʠʥʜʫʩʪʨʠʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ (60%) ʘ ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ ʫʯʝʩʪʚʫʚʘ ʩʦ  29%. 
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ʉʣʠʢʘ 36. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ  ʥʘ NO2  ʟʘ ʧʝʨʠʦʜʦʪ  2005-2010  

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ  NO2 ʟʘ ʧʝʨʠʦʜʦʪ 2012-2003 ʝ ʧʨʠʢʘʞʘʥʘ ʚʦ 

ʛʦʜʠʰʥʠʪʝ ʠʟʚʝʰʪʘʠ ʦʜ ɸʄʉ ɻʘʟʠ ɹʘʙʘ . 

ʊʘʙʝʣʘ 40. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ NO2   

ʇʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ  NO2 (ɛg/m3) 

ɻʦʜʠʥʘ 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

ɸʄʉ ɻʘʟʠ 

ɹʘʙʘ 
/ 43 / / 23 27 16 22 / / 

ɻʦʜʠʰʥʠ 

ʛʨʘʥʠʯʥʠ 

ʚʨʝʜʥʦʩʪʠ 

    60 56 52 48 44 40 

 

ʉʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʠʟʤʝʨʝʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘ ʧʝʨʠʦʜʦʪ 2005-2010 ʛʦʜʠʥʘ, 

ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ (Pʄ10) ʚʦ ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ ʉʢʦʧʩʢʠ ʨʝʛʠʦʥ ʝ ʧʨʠʢʘʞʘʥʘ 

ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. 

 

ʉʣʠʢʘ 37. ʇʨʦʩʝʯʥʘ ʛʦʜʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ ʧʝʨʠʦʜʦʪ 2005-2010 ʟʘ PM10 ʚʦ ʉʢʦʧʿʝ 
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ɸʥʘʣʠʟʠʪʝ ʥʘ ʠʟʤʝʨʝʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʨʝʜʝʥʠ ʩʦ ʧʨʘʛʦʚʠʪʝ ʥʘ ʦʮʝʥʫʚʘˁʝ ʩʝ 

ʚʨʰʘʪ ʚʦ ʦʜʥʦʩ ʥʘ ʜʥʝʚʥʘʪʘ ʠ ʛʦʜʠʰʥʘʪʘ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ. ʀʩʧʠʪʫʚʘˁʘʪʘ ʥʘ 

ʠʟʤʝʨʝʥʠʪʝ ʥʠʚʦʘ ʥʘ ʧʨʘʛʦʚʠʪʝ ʥʘ ʦʮʝʥʢʘ ʟʘ ʛʦʜʠʰʥʘʪʘ ʠ ʜʥʝʚʥʘʪʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ 

ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʥʠʚʦʘʪʘ ʥʘ ʛʦʨʥʠʪʝ ʧʨʘʛʦʚʠ ʥʘ ʦʮʝʥʢʘ ʟʘ ʧʝʨʠʦʜʦʪ 2005-2010 ʛʦʜʠʥʘ 

ʩʝ ʥʘʜʤʠʥʘʪʠ ʥʘ ʩʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ, ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʚʦ ɸʄʉ ɻʘʟʠ ɹʘʙʘ. 

ʅʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʩʦʛʦʨʫʚʘˁʝ 

ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʠʟʥʝʩʫʚʘ 50%. ʀʩʪʦ ʪʘʢʘ, ʟʥʘʯʘʝʥ ʧʨʦʮʝʥʪ ʚʦ 

ʝʤʠʩʠʿʘʪʘ ʥʘ ʚʢʫʧʥʠʪʝ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ ʠʤʘʘʪ ʠ ʥʝʠʥʜʫʩʪʨʠʩʢʠʪʝ ʩʦʛʦʨʫʚʘʯʢʠ 

ʦʙʿʝʢʪʠ ʩʦ 24% ʠ ʧʨʦʠʟʚʦʜʥʠʪʝ ʧʨʦʮʝʩʠ ʩʦ 21% ʚʢʣʫʯʠʪʝʣʥʦ ʠ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʦʜ 

ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʠ ʧʨʘʰʠʥʘʪʘ ʢʦʿʘ ʩʝ ʢʨʝʚʘ ʦʜ ʥʝʘʩʬʘʣʪʠʨʘʥʠʪʝ ʧʦʚʨʰʠʥʠ ʠ 

ʛʦʨʝˁʝʪʦ ʥʘ ʜʨʚʘ ʦʜ ʤʘʣ ʦʙʝʤ ʦʜ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ. 

ɽʚʠʜʝʥʪʥʠ ʩʝ ʜʨʘʩʪʠʯʥʠ ʦʩʮʠʣʘʮʠʠ ʢʦʠ ʚʦ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʜʦʣʞʘʪ ʥʘ ʧʨʦʤʝʥʠʪʝ ʚʦ 

ʨʘʙʦʪʘʪʘ ʥʘ ʧʦʟʥʘʯʘʿʥʠʪʝ ʠʥʜʫʩʪʨʠʩʢʠ ʢʘʧʘʮʠʪʝʪʠ . 

ʇʦʜʘʪʦʮʠʪʝ ʦʜ ʤʝʨʝˁʘʪʘ ʥʘ ɸʄʉ ʧʦʢʘʞʫʚʘʘʪ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʛʦʜʠʰʥʘʪʘ ʛʨʘʥʠʯʥʘ 

ʚʨʝʜʥʦʩʪ ʦʜ 40 ɛg/mį ʚʦ ʩʠʪʝ ʩʪʘʥʠʮʠ ʚʦ ʘʛʣʦʤʝʨʘʮʠʿʘʪʘ ʉʢʦʧʩʢʠ ʨʝʛʠʦʥ. ɿʘ ʚʨʝʤʝ ʥʘ 

ʤʠʨʥʠʪʝ ʩʪʫʜʝʥʠ ʟʠʤʩʢʠ ʜʝʥʦʚʠ, ʤʝʪʝʦʨʦʣʦʰʢʘʪʘ ʩʠʪʫʘʮʠʿʘ ʥʘʨʝʯʝʥʘ ʠʥʚʝʨʟʠʿʘ 

ʧʨʝʜʠʟʚʠʢʫʚʘ ʝʧʠʟʦʜʠ ʥʘ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ. 

ɺʦ ʦʜʥʦʩ ʥʘ ʧʨʦʩʝʯʥʠʪʝ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ (Pʄ10) ʚʦ 

ʧʝʨʠʦʜʦʪ 2003-2012 ʠʟʤʝʨʝʥʠ ʥʘ ɸʄʉ ɻʘʟʠ ɹʘʙʘ, ʩʠʪʫʘʮʠʿʘʪʘ ʝ ʧʨʠʢʘʞʘʥʘ ʅʘ 

ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ. 

ʊʘʙʝʣʘ 41. ʇʨʦʩʝʯʥʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʇʄ10(ɛg/m
3) 

ɻʦʜʠʥʘ 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

ɸʄʉ ɻʘʟʠ ɹʘʙʘ  / / / / / / 84 66 / 100 

ɻʦʜʠʰʥʘ ʛʨ. 

ʚʨʝʜʥʦʩʪ  
    60 54 47 40 40 40 

 

ɸʥʘʣʠʟʠʪʝ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʠʟʚʝʰʪʘʠʪʝ ʟʘ ʨʘʙʦʪʘʪʘ ʥʘ ɸʄʉ ɻʘʟʠ ɹʘʙʘ ʧʦʢʘʞʫʚʘʘʪ 

ʛʦʣʝʤʦ ʦʪʩʫʩʪʚʦ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʠʟʤʝʨʝʥʠ ʚʨʝʜʥʦʩʪʠ, ʥʦ ʦʜ ʦʥʘ ʰʪʦ ʝ ʜʦʩʪʘʧʥʦ 

ʝʚʠʜʝʥʪʥʠ ʩʝ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʠ ʪʨʝʥʜ ʥʘ ʨʘʩʪʝˁʝ. ɺʦ ʦʜʥʦʩ 

ʥʘ ʠʟʤʠʥʘʪʘʪʘ 2013 ʛʦʜʠʥʘ, ʘʥʘʣʠʟʠʪʝ ʥʘ ʜʦʩʪʘʧʥʠʪʝ ʧʦʜʘʪʦʮʠ ʧʦʚʪʦʨʥʦ ʫʢʘʞʫʚʘʘʪ ʥʘ 

ʥʝʧʦʩʪʦʿʘʥʘ ʨʘʙʦʪʘ ʥʘ ʘʚʪʦʤʘʪʩʢʘʪʘ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʘ (ʥʝ ʨʘʙʦʪʝʣʘ ʚʦ ʧʝʨʠʦʜʦʪ 

ʩʝʧʪʝʤʚʨʠ ï ʜʝʢʝʤʚʨʠ). ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʦʩʪʘʥʘʪʠʦʪ ʧʝʨʠʦʜ (ʿʘʥʫʘʨʠ ï ʘʚʛʫʩʪ) ʧʘʢ 

ʧʦʢʘʞʫʚʘʘʪ ʚʢʫʧʥʦ 110 ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ 24 ʯʘʩʦʚʥʠʪʝ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ (50 ɛg/m3), 

ʥʘʩʧʨʦʪʠ ʚʢʫʧʥʦ ʜʦʟʚʦʣʝʥʠʦʪ ʙʨʦʿ ʦʜ 35 ʥʘʜʤʠʥʫʚʘˁʘ ʛʦʜʠʰʥʦ ʥʘ ʜʦʟʚʦʣʝʥʘʪʘ 

ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʟʘ PM10. 

ʊʘʙʝʣʘ 42. ʀʟʤʝʨʝʥʠ ʥʘʜʤʠʥʫʚʘˁʘ ʧʦ ʤʝʩʝʮ ïɸʄʉ ɻʘʟʠ ɹʘʙʘ 

ɸʄʉ ɻʘʟʠ 

ɹʘʙʘ  

I II III IV V VI VII VIII IX X XI XII 

27 16 1 21 12 15 17 5 / / / / 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʩʣʝʜʝˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ʚʦ ʪʝʢʦʪ 

ʥʘ 2014 ʛ. ʟʘ ʟʘʛʘʜʫʚʘʯʢʘʪʘ ʤʘʪʝʨʠʿʘ - ʯʘʜ ï ʎɱɿ ʉʢʦʧʿʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʚʦ ʪʝʢʦʪ ʥʘ 

2014 ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʢʫʧʥʦ 4 ʧʨʠʤʝʨʦʮʠ ʥʘʜ ʜʦʟʚʦʣʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ. 

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʯʘʜ ʚʦ ʉʢʦʧʿʝ ʚʦ 2014 ʛʦʜʠʥʘ ʝ ʤʥʦʛʫ ʥʠʩʢʘ Ȥ 
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0,0085ɛg/m3 ʠ ʝ ʟʘ 5,8 ʧʘʪʠ ʧʦʥʠʩʢʘ ʦʜ ʄɼʂ = 0,05ɛg/m3. ʉʧʦʨʝʜʝʥʦ ʩʦ ʤʝʨʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʟʘ ʧʝʨʠʦʜʦʪ 2004-2013 ʝʚʠʜʝʥʪʝʥ ʝ ʪʨʝʥʜʦʪ ʥʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʥʮʝʥ-

ʪʨʘʮʠʿʘʪʘ ʥʘ ʯʘʜ ʚʦ ʉʢʦʧʿʝ.  

ɺʦ ɱɿʋ ʎʝʥʪʘʨ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ Ȥ ʉʢʦʧʿʝ ʩʣʝʜʝʥ ʝ ʭʠʛʠʝʥʩʢʠʦʪ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ 

ʉʢʦʧʿʝ ʚʦ ʪʝʢʦʪ ʥʘ 2014 ʛʦʜʠʥʘ ʚʦ ʦʜʥʦʩ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʦʣʦʚʦ. ʈʝʟʫʣʪʘʪʠʪʝ 

ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʥʝʤʘ ʥʠʪʫ ʝʜʝʥ ʧʨʠʤʝʨʦʢ ʥʘʜ ʄɼʂ .ʉʦʩʪʦʿʙʘʪʘ ʝ ʧʦʜʦʙʨʝʥʘ ʚʦ ʦʜʥʦʩ 

ʥʘ ʧʨʝʪʭʦʜʥʘʪʘ ʛʦʜʠʥʘ. 

ʉʧʦʨʝʜʝʥʦ ʩʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ  2003-2013 ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʝʨʦ ʩʝʜʠʤʝʥʪʠ ʝ 

ʥʘʤʘʣʝʥʘ.  

ʊʘʙʝʣʘ 43. ʈʝʟʫʣʪʘʪʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ ï ʟʘʛʘʜʫʚʘʯ ʘʝʨʦʩʝʜʠʤʝʥʪ  

ʎʝʥʪʘʨ ʟʘ 

ɱʘʚʥʦ ɿʜʨʘʚʿʝ  

ɹʨʦʿ ʥʘ ʤʝʨʥʠ 

ʤʝʩʪʘ 

ɹʨʦʿ ʥʘ 

ʧʨʠʤʝʨʦʮʠ 

ʇʨʦʩʝʯʥʘ 

ʛʦʜʠʰʥʘ 

ʢʦʥʮʝʥʪʨʘʮʠʿʘ 

(mg/m2) 

ʄʠʥ / ʄʘʢʩ  

(mg/m2) 

ɹʨʦʿ ʥʘ 

ʧʨʠʤʝʨʦʮʠ 

ʥʘʜ ʄɼʂ  

ʉʢʦʧʿʝ 30 357 177,2 12,8Ȥ862,9 57 

ʀʟʚʦʨ: ʎʝʥʪʘʨ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ  

6.8 ɹʫʯʘʚʘ 

ʅʠʚʦʪʦ ʥʘ ʙʫʯʘʚʘ ʛʦ ʩʣʝʜʘʪ ʩʣʝʜʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ 

ʎʝʥʪʨʘʣʥʘ ʣʘʙʦʨʘʪʦʨʠʿʘ ʥʘ ʄɾʉʇʇ ï ʚʨʰʠ ʘʜ ʭʦʢ ʤʝʨʝˁʘ ʧʦ ʜʦʩʪʘʚʝʥʦ ʙʘʨʘˁʝ.  

ʇʦʩʣʝʜʥʠʚʝ ʥʝʢʦʣʢʫ ʛʦʜʠʥʠ ʙʫʯʘʚʘʪʘ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ ʥʝ ʩʝ ʤʝʨʠ. ɿʘ ʪʘʘ ʮʝʣ ʟʝʤʝʥʠ ʩʝ 

ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʥʘʫʯʥʦ-ʠʩʪʨʘʞʫʚʘʯʢʘʪʘ ʩʪʫʜʠʿʘ ʦʜ ʀʥʩʪʠʪʫʪʦʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ ʟʘ 

ʧʨʦʮʝʥʢʘ ʥʘ ʝʬʝʢʪʠʪʝ ʢʘʿ ʧʦʧʫʣʘʮʠʿʘʪʘ ʦʜ ʠʟʣʦʞʝʥʦʩʪ ʥʘ ʙʫʯʘʚʘʪʘ ʚʦ ɻʨʘʜ ʉʢʦʧʿʝ, 

ʢʘʢʦ ʥʘʿʛʦʣʝʤ ʫʨʙʘʥ ʮʝʥʪʘʨ ʚʦ ʈ.ʄ. ʀʩʪʨʘʞʫʚʘˁʝʪʦ ʝ ʩʧʨʦʚʝʜʝʥʦ ʚʦ ʧʦʜʨʘʯʿʘʪʘ ʦʜ 

ʚʪʦʨ ʠ ʪʨʝʪ ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ.  

ʊʘʙʝʣʘ 44. ɺʨʝʜʥʦʩʪʠ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʥʘ ʙʫʯʘʚʘ  Lʜʝʥ ʠ Lʥʦ˃ ʚʦ ʧʦʜʨʘʯʿʘ ʩʦ II ʩʪʝʧʝʥ ʥʘ ʟʘʰʪʠʪʘ   
 

ʆʧʰʪʠʥʘ  

 

ʄʝʨʥʦ ʤʝʩʪʦ 
Lʜʝʥ 

dB(A) 

Lʥʦ˃ 

dB(A) 

ɬʦʨʯʝ ʇʝʪʨʦʚ   ʋʣ ɼʘʫʪʠʮʘ   54 44 

ɸʝʨʦʜʨʦʤ ʫʣ.ɹʦʿʤʠʿʘ 2 56 48 

ɸʝʨʦʜʨʦʤ ʫʣ.ʂʦʩʪʘ ʅʦʚʘʢʦʚʠ˃ 48 58 51 

ɸʝʨʦʜʨʦʤ ʫʣ..ʄʠʪʝ ɹʦʛʦʝʚʩʢʠ 58 52 

ɸʝʨʦʜʨʦʤ ʫʣ. ɺʠʜʦʝ ʉʤʠʣʝʚʩʢʠ ɹʘʪʦ 22 59 51 

ʂʠʩʝʣʘ ʚʦʜʘ   ʫʣ.ʍʨʠʩʪʦ ʊʘʪʘʨʯʝʚ  57 48 

ʂʘʨʧʦʰ ʋʣ. ɼʨʘʛʠʰʘ ʄʠʰʦʚʠ˃  58 50 

ɻʘʟʠ ɹʘʙʘ ʫʣ. ʂʘʨʣ ʍʨʦʥ 86 53 37 

ɻʘʟʠ ɹʘʙʘ ʫʣ. ʂʘʨʣ ʍʨʦʥ 86 48 36 

ʇʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ  56 (±4) 46 (±7) 

ʀʟʚʦʨ: ʀʥʩʪʠʪʫʪ ʟʘ ɱʘʚʥʦ ɿʜʨʘʚʿʝ 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʜ ʩʧʨʦʚʝʜʝʥʦʪʦ ʠʩʪʨʘʞʫʚʘˁʝ ʧʦʢʘʞʫʚʘʘʪ ʜʝʢʘ ʙʫʯʘʚʘʪʘ ʚʦ ʩʪʘʥʙʝʥʠʪʝ 

ʟʦʥʠ ʩʝ ʦʜʨʞʫʚʘ ʚʦ ʨʘʤʢʠ ʥʘ ʜʦʟʚʦʣʝʥʠʪʝ ʛʨʘʥʠʮʠ, ʥʦ ʚʦ ʤʝʦhʚʠʪʠʪʝ ʩʪʘʥʙʝʥʦ-

ʜʝʣʦʚʥʠ ʟʦʥʠ ʚʦ ʮʝʥʪʨʘʣʥʦʪʦ ʧʦʜʨʘʯʿʝ ʠ ʧʦʰʠʨʦʢʦ, ʚʦ ʢʦʠ ʠʤʘ ʠʥʪʝʥʟʠʚʝʥ ʩʦʦʙʨʘ˃ʘ,ʿ 
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ʜʥʝʚʥʦʪʦ ʠ ʥʦ˃ʥʦʪʦ ʥʠʚʦ ʥʘ ʙʫʯʘʚʘ ʛʠ ʥʘʜʤʠʥʫʚʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʟʘ 9-15 

dB(ɸ). ɸʥʘʣʠʟʘʪʘ ʧʦʢʘʞʫʚʘ ʜʝʢʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʩʦʦʙʨʘ˃ʘʿʦʪ, ʫʛʦʩʪʠʪʝʣʩʢʠʪʝ 

ʠ ʪʨʛʦʚʩʢʠʪʝ ʦʙʿʝʢʪʠ ʠ ʧʦʛʦʣʝʤ ʙʨʦʿ ʥʘ ʣʫʺʝ ʩʦʙʨʘʥʠ ʥʘ ʝʜʥʦ ʤʝʩʪʦ ʩʝ ʜʦʤʠʥʘʥʪʥʠ 

ʠʟʚʦʨʠ.. 

ʀʘʢʦ ʦʙʚʨʩʢʘʪʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʨʘʪʝʰʢʠ ʢʘʨʪʠ ʟʘ ʙʫʯʘʚʘ ʠ ʘʢʮʠʦʥʝʥ ʧʣʘʥ ʟʘ ʙʫʯʘʚʘ 

ʝ ʦʙʚʨʟʫʚʘʯʢʘ, ʠʩʪʠʪʝ ʩʝ ʫʰʪʝ ʥʝ ʩʝ ʥʘʧʨʘʚʝʥʠ.     

6.9 ʌʣʦʨʘ ʠ ʬʘʫʥʘ  

ʇʨʠʤʘʨʥʘ ʚʝʛʝʪʘʮʠʿʘ ʥʘ ʦʚʦʿ ʧʨʦʩʪʦʨ ʝ ʰʫʤʩʢʘʪʘ ʟʘʝʜʥʠʮʘ Querco-Carpinetum 

orientalis, ʤʝʺʫʪʦʘ ʜʝʥʝʩ ʪʘʘ ʝ ʩʢʦʨʦ ʮʝʣʦʩʥʦ ʫʥʠʰʪʝʥʘ. ʅʘ ʥʝʿʟʠʥʦ ʤʝʩʪʦ ʩʝ ʧʦʜʠʛʥʘʪʠ 

ʘʥʪʨʦʧʦʛʝʥʠ ʥʘʩʘʜʠ ʦʜ ʧʦʛʦʣʝʤ ʙʨʦʿ ʘʚʪʦʭʪʦʥʠ ʠ ʘʣʦʭʪʦʥʠ ʜʨʚʝʥʝʩʪʠ ʚʠʜʦʚʠ. ʉʧʦʨʝʜ 

ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʬʣʦʨʠʩʪʠʯʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʧʦʟʥʘʪʠ ʩʝ 109 ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʠ. ɺʦ ʦʜʥʦʩ 

ʥʘ ʚʘʣʦʨʠʟʘʮʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠʦʪ ʩʦʩʪʘʚ ʥʘ ʨʘʩʪʝʥʠʿʘʪʘ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ɻʘʟʠ ɹʘʙʘ 

ʩʦʩʪʦʿʙʘʪʘ ʝ ʩʣʝʜʥʘ:  

Â ɺʠʜʦʚʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ CORINE ʣʠʩʪʘʪʘ ʥʘ ɽʚʨʦʧʘ: Silene vulgaris (Moench) 

Garcke ʠ 

Â ɺʠʜʦʚʠ ʢʦʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʤʘʘʪ ʦʛʨʘʥʠʯʝʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ (ʥʘʿʤʥʦʛʫ ʜʦ ʧʝʪ ʥʘʦʺʘʣʠʰʪʘ), ʘ ʩʝ ʩʨʝʪʥʫʚʘʘʪ ʥʘ ʧʨʦʩʪʦʨʦʪ ʥʘ 

ɻʘʟʠ ɹʘʙʘ: Amaranthus deflexus L.,Convolvulus betonicifolius Miller, Foeniculum vulgare 

Miller ʠ Rhagadiolus stellatus (L.) Gaertn.  ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ ʛʘʙʠʪʝ ʥʘ ɻʘʟʠ ɹʘʙʘ 

ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʠʟʥʝʩʫʚʘ ʦʢʦʣʫ 140 ʚʠʜʘ. ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʚʠʜʦʚʠʪʝ ʝ ʩʦʙʨʘʥ ʚʦ 

ʩʘʜʝʥʠʪʝ (ʘʥʪʨʦʧʦʛʝʥʠ) ʣʠʩʪʦʧʘʜʥʠ ʠ ʯʝʪʠʥʘʨʩʢʠ ʰʫʤʠ, ʘ ʧʦʤʘʣ ʜʝʣ ʩʝ ʣʠʚʘʜʩʢʠ 

ʚʠʜʦʚʠ. ɺʦ ʦʜʥʦʩ ʥʘ ʪʘʢʩʦʥʦʤʩʢʘʪʘ ʧʨʠʧʘʜʥʦʩʪ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʧʨʝʪʩʪʘʚʥʠʮʠ ʦʜ 

ʪʠʧʦʪ Basidiomycota. ʅʘʿʛʦʣʝʤ ʜʝʣ ʦʜ ʨʝʛʠʩʪʨʠʨʘʥʠʪʝ ʚʠʜʦʚʠ ʩʝ ʪʝʨʠʢʦʣʥʠ 

ʤʠʢʦʨʠʟʥʠ ʚʠʜʦʚʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʨʦʜʦʚʠʪʝ Amanita, Ruʉʄula ʠ Suillus. ʆʜ 

ʣʠʛʥʠʢʦʣʥʠʪʝ ʚʠʜʦʚʠ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ ʩʘʧʨʦʙʠ ʢʦʠ ʩʝ ʨʘʟʚʠʚʘʘʪ ʥʘ ʩʫʚʠ ʛʨʘʥʢʠ, 

ʧʝʥʫʰʢʠ ʠ ʧʘʜʥʘʪʠ ʩʪʝʙʣʘ ʦʜ ʨʘʟʥʠ ʚʠʜʦʚʠ ʥʘ ʜʨʚʿʘ ʠ ʛʨʤʫʰʢʠ. ʇʦʚʝ˃ʝ ʦʜ ʜʝʩʝʪʠʥʘ 

ʚʠʜʦʚʠ ʤʦʞʘʪ ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘʘʪ ʟʘ ʠʩʭʨʘʥʘ ʥʘ ʯʦʚʝʢʦʪ. ʊʦʘ ʩʝ: ʣʠʚʘʜʩʢʠʦʪ, 

ʧʦʣʩʢʠʦʪ ʠ ʰʫʤʩʢʠʦʪ ʰʘʤʧʠˁʦʥ (Agaricus arvensis, A. campestris ʠ A. silvicola); 

ʿʫʜʠʥʦʪʦ ʫʚʦ (Auricularia auricula-judae); ʪʦʧʦʣʢʘʪʘ (Agrocybecylindracea); ʢʨʚʘʚʦ-

ʮʨʚʝʥʘʪʘ ʤʣʝʯʢʘ (Lactarius sanguifluus); ʣʠʚʘʜʘʨʢʘʪʘ (Marasmiusoreades); ʚʠʜʦʚʠʪʝ 

ʚʦʣʯʿʦ ʣʝʧʯʝ (Suillusgranulatus ʠ S. fluryi); ʚʠʪʝʟʦʚʢʘʪʘ (Tricholoma terreum) ʠ ʜʨ. 

ʆʪʨʦʚʥʠ ʚʠʜʦʚʠ ʩʝ: Agaricus xanthodermus, Stropharia coronilla, Coprinus micaceus, 

Lepiota cristata ʠ ʜʨʫʛʠ. ʆʜ ʨʝʪʢʠʪʝ ʚʠʜʦʚʠ ʦʜ ʧʦʩʝʙʥʦ ʟʥʘʯʝˁʝ ʝ ʚʠʜʦʪ Campanella 

caesia ʟʘ ʢʦʿ ɻʘʟʠ ɹʘʙʘ ʝ ʝʜʠʥʩʪʚʝʥ ʣʦʢʘʣʠʪʝʪ ʚʦ ʟʝʤʿʘʪʘ.  

ʌʘʫʥʘʪʘ ʥʘ ʙʝʟôʨʙʝʪʥʠʮʠʪʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʝ ʩʣʘʙʦ ʧʨʦʫʯʝʥʘ, ʦʩʚʝʥ ʜʥʝʚʥʠʪʝ 

ʧʝʧʝʨʫʪʢʠ, ʘ ʤʘʣʢʫ ʧʦʜʘʪʦʮʠ ʧʦʩʪʦʿʘʪ ʠ ʟʘ ʩʢʘʢʫʣʮʠʪʝ. ʆʜ ʧʝʧʝʨʫʪʢʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 

ʩʝ 56 ʚʠʜʦʚʠ, ʤʝʺʫ ʢʦʠ ʥʝʤʘ ʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ. ʇʦʟʥʘʯʘʿʥʠ ʩʝ Iphiclides podalirius, Papilio 

machaon ʠ Vaneʉʄa atalanta. ʆʜ ʧʨʘʚʦʢʨʠʣʮʠʪʝ ʩʝ ʧʦʟʥʘʪʠ 12 ʚʠʜʦʚʠ. ʅʘ ɻʘʟʠ ɹʘʙʘ 

ʥʝ ʧʦʩʪʦʿʘʪ ʩʦʦʜʚʝʪʥʠ ʫʩʣʦʚʠ ʟʘ ʨʘʟʚʦʿ ʥʘ ʧʦʟʥʘʯʘʿʥʠ ʧʦʧʫʣʘʮʠʠ ʥʘ ʚʦʜʦʟʝʤʮʠ ʟʘʨʘʜʠ 

ʦʪʩʫʩʪʚʦʪʦ ʥʘ ʙʘʨʠ ʠ ʧʦʪʦʮʠ.  

ʌʘʫʥʘʪʘ ʥʘ ʚʣʝʢʘʯʠʪʝ ʝ ʩʠʨʦʤʘʰʥʘ ʠ ʟʘ ʥʝʘ ʧʦʩʪʦʿʘʪ ʩʘʤʦ ʤʘʣ ʙʨʦʿ ʥʘ ʧʦʜʘʪʦʮʠ. ʉʝ 

ʩʨʝ˃ʘʚʘʘʪ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ ʚʣʝʢʘʯʠ: Testudo hermanni, Cyrtodactylus kotschyi, Lacerta 

viridis, Podarcis erhardii ʠ Coluber caspius. ʅʘʿʟʥʘʯʘʿʥʦ ʦʜ ʤʝʺʫʥʘʨʦʜʝʥ ʘʩʧʝʢʪ ʝ 

ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʨʠʜʩʢʘʪʘ ʞʝʣʢʘ, ʢʦʿʘ ʝ ʙʣʠʟʫ ʟʘʩʝʛʥʘʪʘ ʥʘ ʛʣʦʙʘʣʥʦ ʥʠʚʦ ʥʦ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʪʘ ʠ ʯʝʩʪʘ ʚʦ ʄʘʢʝʜʦʥʠʿʘ.  
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ʌʘʫʥʘʪʘ ʥʘ ʧʪʠʮʠʪʝ ʝ ʥʘʿʜʦʙʨʦ ʧʨʦʫʯʝʥʘ, ʥʦ ʠ ʥʘʿʙʦʛʘʪʘ. ʈʝʛʠʩʪʨʠʨʘʥʦ ʝ ʧʨʠʩʫʩʪʚʦʪʦ 

ʥʘ ʥʘʿʤʘʣʢʫ 87 ʚʠʜʦʚʠ, ʥʦ ʦʚʦʿ ʙʨʦʿ ʚʝʨʦʿʘʪʥʦ ʝ ʧʦʛʦʣʝʤ. ʅʝʤʘ ʛʣʦʙʘʣʥʦ ʟʘʩʝʛʥʘʪʠ 

ʚʠʜʦʚʠ, ʥʦ ʠʤʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʦʩʫʤ ʚʠʜʦʚʠ ʢʦʥʮʝʥʪʨʠʨʘʥʠ ʚʦ ɽʚʨʦʧʘ ʠ ʩʦ ʥʝʧʦʚʦʣʝʥ 

ʩʪʘʪʫʩ ʥʘ ʟʘʰʪʠʪʘ (ʰʪʨʢ - ʩʣʫʯʘʝʥ ʤʠʥʫʚʘʯ, ʟʝʣʝʥ ʢʣʫʢʘʿʜʨʚʝʮ, ʰʫʤʩʢʘ ʯʫʯʫʣʠʛʘ - 

ʟʠʤʩʢʠ ʛʦʩʪʠʥ, ʰʫʤʩʢʠ ʩʚʠʨʢʘʯ - ʥʘ ʧʨʝʩʝʣʙʘ, ʮʨʚʝʥʦʛʣʘʚʦ ʩʪʨʘʯʝ, ʢʦʥʦʧʿʘʨʯʝ ʠ 

ʛʦʣʝʤʘ ʩʪʨʥʘʨʢʘ). ʅʝʢʦʣʢʫ ʚʠʜʦʚʠ (ʰʪʨʢ, ʩʠʚ ʩʦʢʦʣ - ʩʣʫʯʘʝʥ ʤʠʥʫʚʘʯ, ʩʠʨʠʩʢʠ 

ʢʣʫʢʘʿʜʨʚʝʮ, ʩʨʝʜʝʥ ʰʘʨʝʥ ʢʣʫʢʘʿʜʨʚʝʮ, ʰʫʤʩʢʘ ʯʫʯʫʣʠʛʘ, ʙʝʣʦʚʨʘʪʦ ʤʫʚʘʨʯʝ - ʥʘ 

ʧʨʝʩʝʣʙʘ ʠ ʦʙʠʯʥʦ ʩʪʨʘʯʝ, ʩʝ ʩʤʝʪʘʘʪ ʟʘ ɽʤʝʨʘʣʜ ʚʠʜʦʚʠ.  

ʌʘʫʥʘʪʘ ʥʘ ʮʠʮʘʯʠʪʝ ʝ ʠʩʪʦ ʪʘʢʘ ʩʣʘʙʦ ʧʨʦʫʯʝʥʘ. ʈʝʛʠʩʪʨʠʨʘʥʦ ʝ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ 

ʥʘʿʤʘʣʢʫ ʯʝʪʠʨʠ ʚʠʜʦʚʠ ʣʠʣʿʘʮʠ, ʩʠʪʝ ʚʢʣʫʯʝʥʠ ʚʦ ʘʥʝʢʩ IV ʥʘ ʜʠʨʝʢʪʠʚʘʪʘ ʟʘ 

ʞʠʚʝʘʣʠʰʪʘ (ʩʪʨʦʛʦ ʟʘʰʪʠʪʝʥʠ ʚʠʜʦʚʠ ʚʦ ɽʋ). ʀʩʪʦ ʪʘʢʘ, ʧʨʠʩʫʪʥʘ ʝ ʠ ʚʝʨʚʝʨʠʮʘʪʘ.  

ʃʦʢʘʣʠʪʝʪʠʪʝ ʆʩʪʨʦʚʦ, ɸʨʙʦʨʝʪʫʤ ʠ ɽʟʝʨʮʝ ʢʦʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʠʥʪʝʛʨʘʣʥʘ ʝʢʦʣʦʰʢʘ  

ʮʝʣʠʥʘ,  ʦʬʦʨʤʝʥʘ  ʚʦ ʩʣʠʚʦʪ  ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ, ʩʝ ʦʜ ʧʦʩʝʙʥʦ ʟʥʘʯʝˁʝ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 

ʧʨʠʨʦʜʘʪʘ ʠ  ʩʝ  ʧʨʦʛʣʘʩʝʥʠ ʟʘ ʟʘʰʪʠʪʝʥʠ  ʧʦʜʨʘʯʿʘ  ʚʦ ʢʘʪʝʛʦʨʠʿʘ III, ʉʧʦʤʝʥʠʢ ʥʘ 

ʧʨʠʨʦʜʘʪʘ (ʉʇ).  

ʆʩʪʨʦʚʦ  

ʃʦʢʘʣʠʪʝʪʦʪ ʆʩʪʨʦʚʦ ʧʨʝʪʩʪʘʚʫʚʘ ʦʩʪʘʪʦʢ ʦʜ ʧʦʨʘʥʝʰʥʦ ʦʩʪʨʦʚʦ ʢʦʝ ʧʦ ʧʨʠʨʦʜʝʥ ʧʘʪ 

ʛʦ ʬʦʨʤʠʨʘʣʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʢʦʿʘ ʩʝ ʦʜʚʦʿʫʚʘʣʘ ʥʘ ʜʚʝ ʪʝʯʝʥʠʿʘ ʠ ʛʦ ʦʙʠʢʦʣʫʚʘʣʘ 

ʦʩʪʨʦʚʦʪʦ. ɼʝʥʝʩ ʥʘ ʪʝʨʝʥʦʪ ʩʝ ʩʦʯʫʚʘʥʠ ʬʦʩʠʣʥʠʪʝ ʢʦʨʠʪʘ ʥʘ ʨʝʢʘʪʘ, ʧʦʢʨʠʝʥʠ ʩʦ 

ʭʫʤʫʩʝʥ ʩʣʦʿ, ʣʠʩʿʘʨ ʠ ʩʝ ʦʙʨʘʩʥʘʪʠ ʩʦ ʪʨʝʚʝʩʪʘ ʠ ʛʨʤʫʰʝʩʪʘ ʚʝʛʝʪʘʮʠʿʘ ʧʦʨʘʜʠ ʰʪʦ 

ʦʩʪʨʦʚʦʪʦ ʩʝ ʪʨʝʪʠʨʘ ʢʘʢʦ ʬʦʩʠʣʥʦ ʦʩʪʨʦʚʦ ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ. ɺʦ ʦʢʨʫʞʫʚʘˁʝʪʦ ʥʘ 

ʣʦʢʘʣʠʪʝʪʦʪ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʝ ʚʠʩʦʢʦʪʦ ʥʠʚʦ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʢʘʿ ʣʦʢʘʣʠʪʝʪʦʪ 

ɽʟʝʨʮʝ, ʚʦ ʘʪʘʨʦʪ ʥʘ ʩ. ʊʨʫʙʘʨʝʚʦ. ɱʫʛʦʠʩʪʦʯʥʦ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ ʆʩʪʨʦʚʦ (ʦʢʦʣʫ 500 m) 

ʧʨʦʪʝʢʫʚʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʢʦʿʘ ʝ ʦʩʥʦʚʝʥ ʭʠʜʨʦʛʨʘʬʩʢʠ ʩʠʩʪʝʤ ʟʘ ʧʦʰʠʨʦʢʦʪʦ 

ʦʧʢʨʫʞʫʚʘˁʝ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ.  

 

ʉʣʠʢʘ 38. ɿʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ ʆʩʪʨʦʚʦ, ʜʨʚʥʘ ʚʝʛʝʪʘʮʠʿʘ  

ɺʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ ʜʚʘ ʪʠʧʘ ʥʘ ʙʠʦʪʦʧʠ: ʪʨʝʚʝʩʪ ʠ ʘʨʙʦʨʝʘʣʝʥ ʪʠʧ. ʇʦʢʨʘʿ 

ʥʠʚʥʦʪʦ ʚʝʰʪʘʯʢʦ ʦʬʦʨʤʫʚʘˁʝ ʩʝ ʦʜʚʠʚʘ ʠ ʧʨʦʮʝʩ ʥʘ ʧʨʠʨʦʜʥʦ ʦʙʥʦʚʫʚʘˁʝ ʥʘ ʜʝʣ 

ʦʜ ʜʝʥʜʨʦ-ʬʣʦʨʘʪʘ. ɺʦ ʧʨʠʟʝʤʥʠʦʪ ʢʘʪ ʠʤʘ ʜʦʩʪʘ ʪʨʝʚʝʩʪʠ ʚʠʜʦʚʠ ʦʜ ʬʘʤʠʣʠʿʘʪʘ 

(Poaceae). 

ɼʝʣʦʚʠʪʝ ʦʜ ʟʝʤʿʠʰʪʝʪʦ ʢʦʠ ʥʝ ʩʝ ʩʦʩʝʤʘ ʧʦʛʦʜʥʠ ʟʘ ʟʝʤʿʦʜʝʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʦʩʪʘʥʘʣʝ ʥʝʦʙʨʘʙʦʪʝʥʠ. ɺʦ ʪʠʝ ʜʝʣʦʚʠ ʙʦʛʘʪʦ ʝ ʨʘʟʚʠʝʥʘ ʧʣʝʚʝʣʥʘ ʠ ʨʫʜʝʨʘʣʥʘ 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

137 
 

ʚʝʛʝʪʘʮʠʿʘ. ʆʚʦʿ ʚʠʜ ʚʝʛʝʪʘʮʠʿʘ (aʉʄ. Geranio-Sylibetum mariani) ʧʨʝʪʩʪʘʚʫʚʘ 

ʟʥʘʯʠʪʝʣʝʥ ʜʝʣ ʦʜ ʮʝʣʦʢʫʧʥʠʦʪ ʬʣʦʨʥʦ-ʚʝʛʝʪʘʮʠʩʢʠ ʜʠʚʝʨʟʠʪʝʪ ʚʦ ʦʚʘ ʧʦʜʨʘʯʿʝ. 

ɼʨʫʛʠʪʝ ʧʨʝʪʩʪʘʚʥʠʮʠ ʥʘ ʬʣʦʨʘʪʘ ʩʝ ʟʘʩʪʘʧʝʥʠ: ʩʘʧʫʥʯʘʨʢʘ, ʚʦʣʯʿʦ ʿʘʙʦʣʢʦ, 

ʪʘʥʘʮʝʪʫʤ, ʟʤʠʿʩʢʦ ʛʨʦʟʿʝ. ʆʜ ʜʨʚʝʥʝʩʪʠʪʝ ʨʘʩʪʝʥʠʿʘ ʠ ʛʨʤʫʰʢʠʪʝ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ 

ʟʘʩʪʘʧʝʥʠ: ʮʨʥ ʿʘʩʝʥ, ʙʦʟʝʣ, ʰʠʧʠʥʢʘ, ʙʨʝʩʪ, ʿʘʚʦʨ (Acer negundo), ʙʘʛʨʝʤ, ʙʝʣʘ ʪʦʧʦʣʘ 

(Populus alba), ʮʨʥʘ ʪʦʧʦʣʘ (Populus nigra), ʚʨʝʩ, ʙʝʣʘ ʚʨʙʘ (Salix alba).  

ʅʘ ʣʦʢʘʣʠʪʝʪʦʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʝ 10 ʚʠʜʦʚʠ ʧʝʧʝʨʫʪʢʠ ʠ ʜʚʘ ʚʠʜʘ ʚʠʣʠʥʩʢʠ ʢʦˁʯʠˁʘ. 

ʆʜ ʜʨʫʛʠʪʝ ʠʥʩʝʢʪʠ ʯʝʩʪʠ ʩʝ: ʛʦʣʝʤʠʦʪ ʞʝʛʘʯ ʠ 22 ʚʠʜʘ ʩʢʘʢʫʣʮʠ. ʆʜ ʤʝʢʦʪʝʣʠʪʝ 

ʟʘʩʪʘʧʝʥʠ ʩʝ 3 ʚʠʜʘ ʢʦʧʥʝʥʠ ʧʦʣʞʘʚʠ, ʦʜ ʢʦʝ ʝʜʝʥ ʚʠʜ ʝ ʙʘʣʢʘʥʩʢʠ ʝʥʜʝʤʠʪ. 

ʍʝʨʧʝʪʦʬʘʫʥʘʪʘ (ʚʦʜʦʟʝʤʮʠ ʠ ʚʣʝʢʘʯʠ) ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʝ ʟʘʩʪʘʧʝʥʘ ʩʦ 6 ʚʠʜʘ. 

Herpetofauna (amphibians and reptiles) in the locality is represented by six species. 

ʆʨʥʠʪʦʬʘʫʥʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʩʦ 55 ʚʠʜʘ ʧʪʠʮʠ ʢʦʠ ʩʝ ʟʘʩʪʘʧʝʥʠ 

ʧʨʝʢʫ ʮʝʣʘʪʘ ʛʦʜʠʥʘ, ʥʦ ʠʤʘ ʠ ʧʨʝʩʝʣʥʠ ʚʠʜʦʚʠ ʧʪʠʮʠ (ʚʦ ʧʨʦʣʝʪʥʠʦʪ, ʝʩʝʥʩʢʠʦʪ ʠ 

ʟʠʤʩʢʠʦʪ ʤʠʛʨʘʮʠʩʢʠ ʧʝʨʠʦʜ). ʎʠʮʘʯʠʪʝ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʟʘʩʪʘʧʝʥʠ ʩʦ 20 ʚʠʜʘ ʦʜ 

ʢʦʠ 14 ʚʠʜʘ ʩʝ ʤʠʢʨʦ ʮʠʮʘʯʠ (ʣʠʣʘʮʠ ʧʦʪʢʦʚʠʯʘʨʠ, ʥʦ˃ʥʠʮʠ, ʚʝʯʝʨʥʠʮʠ) ʠ 5 ʚʠʜʘ 

ʤʘʢʨʦ ʮʠʮʘʯʠ (ʰʘʨʝʥʘ ʢʫʥʘ, ʿʘʟʦʚʝʮ, ʜʠʚʘ ʤʘʯʢʘ, ʢʫʥʘ ʙʝʣʢʘ, ʚʝʨʚʝʨʠʯʢʘ ʠ ʝʞ). 

ʉʧʦʨʝʜ ʤʝʺʫʥʘʨʦʜʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʚʠʜʦʚʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʥʘ 

ʣʦʢʘʣʠʪʝʪʦʪ ʆʩʪʨʦʚʦ ʝʛʟʠʩʪʠʨʘʘʪ ʚʠʜʦʚʠ ʦʜ ʬʘʫʥʘʪʘ ʢʦʠ ʩʝ ʟʥʘʯʘʿʥʠ ʟʘ 

ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʄʘʢʝʜʦʥʠʿʘ, ʥʦ ʠ ʧʦʰʠʨʦʢʦ, ʥʘ ʝʚʨʦʧʩʢʦ ʠ ʩʚʝʪʩʢʦ ʥʠʚʦ. ʀʤʝʥʦ, 

ʦʜ ʭʝʨʧʝʪʦʬʘʫʥʘʪʘ 6 ʚʠʜʘ ʩʝ ʩʦ ʩʪʘʪʫʩ ʥʘ ʟʘʰʪʠʪʝʥʠ ʚʠʜʦʚʠ ʚʦ ʝʚʨʦʧʩʢʠ ʨʘʤʢʠ. ɺʦ 

ʧʨʠʣʦʛ II ʥʘ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 4 ʚʠʜʘ; ʚʦ ʧʨʠʣʦʛ III ʥʘ ʠʩʪʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 2 

ʚʠʜʘ, ʘ ʚʦ ʣʠʩʪʘʪʘ ʥʘ CORINE ʙʠʦʪʦʧʠ ʩʝ 3 ʚʠʜʘ. ʆʜ ʪʝʨʦʬʘʫʥʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ 

ʠʟʜʚʦʝʥʠ 14 ʚʠʜʦʚʠ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ, ʦʜ ʢʦʠ ʚʦ ʩʚʝʪʩʢʘʪʘ ʣʠʩʪʘ ʥʘ ʟʘʛʨʦʟʝʥʠ 

ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ ʩʝ 11 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ II ʥʘ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 3 ʚʠʜʘ, ʚʦ 

ʧʨʠʣʦʛ III ʩʝ 4 ʚʠʜʘ, ʘ ʚʦ CORINE ʣʠʩʪʘʪʘ ʩʝ 11 ʚʠʜʘ. ʀʤʝʥʦ, ʩʦ ʩʪʘʪʫʩ ʥʘ ʟʘʛʨʦʟʝʥʦʩʪ, 

ʦʜʥʦʩʥʦ ʨʘʥʣʠʚʦʩʪ ʩʝ 9 ʚʠʜʘ ʣʠʣʿʘʮʠ ʠ 2 ʚʠʜʘ ʜʨʫʛʠ ʮʠʮʘʯʠ. ʆʜ ʦʨʥʠʪʦʬʘʫʥʘʪʘ ʚʦ 

ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ 27 ʚʠʜʘ ʧʪʠʮʠ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ. ɺʦ ʉʇɽʎ. 

ʂʘʪʝʛʦʨʠʿʘ 2 ʩʝ 6 ʚʠʜʘ, ʚʦ ʉʇɽʎ. ʂʘʪʝʛʦʨʠʿʘ 3 ʩʝ 10 ʚʠʜʘ, ʘ ʚʦ ʉʇɽʎ. ʂʘʪʝʛʦʨʠʿʘ 4 ʩʝ 

9 ʚʠʜʘ.  

ʃʦʢʘʣʠʪʝʪʦʪ ʩʝ ʦʜʣʠʢʫʚʘ ʠ ʩʦ ʟʥʘʯʘʿʥʠ ʝʜʫʢʘʪʠʚʥʠ ʚʨʝʜʥʦʩʪʠ ʧʦʨʘʜʠ ʢʦʠ ʚʦ 1976 

ʛʦʜʠʥʘ ʙʝʰʝ ʧʨʦʛʣʘʩʝʥ ʢʘʢʦ ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ ʩʧʦʤʝʥʠʢ ʥʘ 

ʧʨʠʨʦʜʘʪʘ.  

ɸʨʙʦʨʝʪʫʤ  

ɸʨʙʦʨʝʪʫʤʦʪ ʝ ʦʬʦʨʤʝʥ ʚʦ 1953 ʛʦʜʠʥʘ ʦʜ ʩʪʨʘʥʘ ʥʘ ɿʝʤʿʦʜʝʣʩʢʦ-ʐʫʤʘʨʩʢʠʦʪ 

ʌʘʢʫʣʪʝʪ ʚʦ ʉʢʦʧʿʝ. ɺʩʫʰʥʦʩʪ ʘʨʙʦʨʝʪʫʤʦʪ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘ 

ʚʝʛʝʪʘʮʠʩʢʠʦʪ ʧʦʿʘʩ ʰʪʦ ʛʦ ʬʦʨʤʠʨʘʘʪ ʣʦʢʘʣʠʪʝʪʠʪʝ ʆʩʪʨʦʚʦ ʦʜ ʠʩʪʦʯʥʘ ʩʪʨʘʥʘ ʠ 

ɽʟʝʨʮʝ ʦʜ ʟʘʧʘʜʥʘ ʩʪʨʘʥʘ. ɺʦ ʘʨʙʦʨʝʪʫʤʦʪ ʩʝ ʟʘʩʘʜʝʥʠ ʜʨʚʝʥʝʩʪʠ ʠ ʛʨʤʫʰʝʩʪʠ 

ʚʠʜʦʚʠ ʦʜ ʥʘʰʘʪʘ ʜʝʥʜʨʦʬʣʦʨʘ ʠ ʚʠʜʦʚʠ ʦʜ ʩʠʪʝ ʢʦʥʪʠʥʝʥʪʠ, ʦʩʦʙʝʥʦ ʦʜ ɽʚʨʦʧʘ, 

ɸʟʠʿʘ ʠ ʉʝʚʝʨʥʘ ɸʤʝʨʠʢʘ. ɺʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʜʨʚʝʥʝʩʪʠʪʝ ʠ ʛʨʤʫʰʝʩʪʠʪʝ ʚʠʜʦʚʠ ʚʦ 

ɸʨʙʦʨʝʪʫʤʦʪ ʝ ʦʢʦʣʫ 600 ʚʠʜʘ. ɼʝʥʜʨʦ ï ʧʘʨʢʦʪ ʩʣʫʞʠ ʟʘ ʝʢʦʣʦʰʢʠ ʥʘʙˀʫʜʫʚʘˁʘ, 

ʥʘʫʯʥʠ ʠʩʪʨʘʞʫʚʘˁʘ ʥʘ ʐʫʤʩʢʦ ʦʧʠʪʥʘʪʘ ʩʪʘʥʠʮʘ ʊʨʫʙʘʨʝʚʦ ʠ ʥʘʩʪʘʚʘ ʟʘ ʩʪʫʜʝʥʪʠʪʝ 

ʧʨʠ ʐʫʤʘʨʩʢʠ ʬʘʢʫʣʪʝʪ ï ʉʢʦʧʿʝ.  
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ʉʣʠʢʘ 39. ɸʨʙʦʨʝʪʫʤ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʌʘʢʫʣʪʝʪʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ   

ɽʟʝʨʮʝ 

ʃʦʢʘʣʠʪʝʪʦʪ ʩʝ ʦʜʣʠʢʫʚʘ ʠ ʩʦ ʟʥʘʯʘʿʥʠ ʝʢʦʣʦʰʢʠ, ʝʜʫʢʘʪʠʚʥʠ ʠ ʨʝʢʨʝʘʪʠʚʥʠ ʚʨʝʜʥʦʩʪʠ 

ʧʦʨʘʜʠ ʢʦʠ ʚʦ 1994 ʛʦʜʠʥʘ ʟʘʝʜʥʦ ʩʦ ɸʨʙʦʨʝʪʫʤʦʪ ʙʝʰʝ ʧʨʦʛʣʘʩʝʥ ʢʘʢʦ ʟʘʰʪʠʪʝʥʦ 

ʧʦʜʨʘʯʿʝ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ ʩʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ.. ʃʦʢʘʣʠʪʝʪʦʪ ɽʟʝʨʮʝ ʧʨʝʢʫ ʮʝʣʘʪʘ 

ʛʦʜʠʥʘ ʝ ʧʦʜ ʚʦʜʘ ʧʨʠ ʰʪʦ ʚʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʚʦʜʘʪʘ ʩʝ ʟʘʜʨʞʫʚʘ ʩʘʤʦ ʚʦ ʧʦʥʠʩʢʠʪʝ 

ʤʝʩʪʘ. ʇʦʜʣʦʛʘʪʘ ʝ ʜʦʩʪʘ ʚʣʘʞʥʘ ʧʨʝʢʫ ʮʝʣʘʪʘ ʛʦʜʠʥʘ ʠ ʚʦ ʥʝʘ ʩʝ ʨʘʟʚʠʚʘ ʪʠʧʠʯʥʘ 

ʙʣʘʪʥʘ ʚʝʛʝʪʘʮʠʿʘ ʩʦ ʜʦʤʠʥʘʮʠʿʘ ʥʘ ʪʨʩʢʘʪʘ (Phragmites australis) ʠ ʨʦʛʦʟʦʪ (Typha 

latifolia), ɺʦ ʝʟʝʨʮʝʪʦ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʚʦʜʘʪʘ ʜʦʤʠʥʘʥʪʥʘ ʝ ʣʝʤʥʘʪʘ (Lemna sp) ʢʦʿʘ 

ʿʘ ʟʘʟʝʣʝʥʫʚʘ ʧʦʚʨ ʠhʥʘʪʘ ʥʘ ʚʦʜʘʪʘ, ʦʩʦʙʝʥʦ ʚʦ ʣʝʪʦ. ɼʦʤʠʥʘʥʪʥʠ ʚʠʜʦʚʠ ʩʝ: ʙʝʣʘ 

ʚʨʙʘ, ʢʨʰʣʠʚʘ ʚʨʙʘ, ʙʝʣʘ ʪʦʧʦʣʘ, ʮʨʥʘ ʪʦʧʦʣʘ,ʙʨʝʩʪ, ʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʠ ʚʨʝʩ, ʿʘʚʦʨ, 

ʙʦʟʝʣ ʠ ʙʘʛʨʝʤ.  

Lemna sp. ɼʦʤʠʥʘʥʪʥʘ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʝʟʝʨʦʪʦ, 
ʜʦʜʝʢʘ  Typha latifolia ʩʝ ʥʘʦʺʘ ʚʦ ʧʦʜʟʝʤʥʠʪʝ 
ʩʣʦʝʚʠ 

 
ɹʘʨʩʢʘ ʚʝʛʝʪʘʮʠʿ ʘ ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ 

ɽʟʝʨʮʝ 

 
ʉʣʠʢʘ 40. ʃʦʢʘʣʠʪʝʪ ɽʟʝʨʮʝ 

ʉʧʦʨʝʜ ʤʝʺʫʥʘʨʦʜʥʠʦʪ ʩʪʘʪʫʩ ʥʘ ʚʠʜʦʚʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʠʟʜʚʦʝʥʠ ʩʝ 

ʩʣʝʜʥʠʪʝ ʛʨʫʧʠ: 8 ʚʠʜʘ ʦʜ ʭʝʨʧʝʪʦʬʘʫʥʘʪʘ ʩʝ ʩʦ ʩʪʘʪʫʩ ʥʘ ʟʘʰʪʠʪʝʥʠ ʚʠʜʦʚʠ ʚʦ 

ʝʚʨʦʧʩʢʠ ʨʘʤʢʠ (ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʧʨʠʣʦʛ II ʩʝ 4 ʚʠʜʘ; ʧʨʠʣʦʛ III ʩʝ 2 ʚʠʜʘ ʠ ʚʦ 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

139 
 

CORINE ʣʠʩʪʘ ʩʝ 3 ʚʠʜʘ). ʆʜ ʦʨʥʠʪʦʬʘʫʥʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ 21 ʚʠʜ ʧʪʠʮʠ 

ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ: ʚʦ ʩʧʝʮ. ʢʘʪʝʛʦʨʠʿʘ 2 ʩʝ 2 ʚʠʜʘ, ʚʦ ʩʧʝʮ. ʢʘʪʝʛʦʨʠʿʘ 3 ʩʝ 12 

ʚʠʜʘ, ʘ ʚʦ ʩʧʝʮ. ʢʘʪʝʛʦʨʠʿʘ 4 ʩʝ 7 ʚʠʜʘ; ʚʦ ʧʨʠʣʦʛ I ʥʘ ɽʋ ʜʠʨʝʢʪʠʚʘʪʘ ʟʘ ʜʠʚʠ ʧʪʠʮʠ ʩʝ 

13 ʚʠʜʘ ʧʪʠʮʠ; ɺʦ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʧʨʠʣʦʛ II ʩʝ 18 ʚʠʜʘ, ʘ ʚʦ ʧʨʠʣʦʛ III ʩʝ 3 ʚʠʜʘ; 

ʚʦ ʧʨʠʣʦʛ II ʥʘ ɹʦʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 10 ʚʠʜʘ ʠ 15 ʚʠʜʘ ʩʝ ʚʦ CORINE ʣʠʩʪʘʪʘ. ʆʜ 

ʪʝʨʦʬʘʫʥʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ 14 ʚʠʜʦʚʠ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ, ʦʜ ʢʦʠ 

ʚʦ ʩʚʝʪʩʢʘʪʘ ʣʠʩʪʘ ʥʘ ʟʘʛʨʦʟʝʥʠ ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ ʩʝ 11 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ II ʥʘ 

ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 3 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ III ʩʝ 4 ʚʠʜʘ, ʘ ʚʦ CORINE ʣʠʩʪʘʪʘ ʩʝ 11 

ʚʠʜʘ. ʉʦ ʩʪʘʪʫʩ ʥʘ ʟʘʛʨʦʟʝʥʦʩʪ, ʦʜʥʦʩʥʦ ʨʘʥʣʠʚʦʩʪ ʩʝ 9 ʚʠʜʘ ʣʠʣʿʘʮʠ. 

 ɺʦ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʧʨʠʣʦʛ II ʩʝ 18 ʚʠʜʘ, ʘ ʚʦ ʧʨʠʣʦʛ III ʩʝ 3 ʚʠʜʘ; ʚʦ ʧʨʠʣʦʛ II ʥʘ 

ɹʦʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 10 ʚʠʜʘ ʠ 15 ʚʠʜʘ ʩʝ ʚʦ CORINE ʣʠʩʪʘʪʘ. ʆʜ ʪʝʨʦʬʘʫʥʘʪʘ ʚʦ 

ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ 14 ʚʠʜʦʚʠ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ, ʦʜ ʢʦʠ ʚʦ ʩʚʝʪʩʢʘʪʘ 

ʣʠʩʪʘ ʥʘ ʟʘʛʨʦʟʝʥʠ ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ ʩʝ 11 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ II ʥʘ ɹʝʨʥʩʢʘʪʘ 

ʢʦʥʚʝʥʮʠʿʘ ʩʝ 3 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ III ʩʝ 4 ʚʠʜʘ, ʘ ʚʦ CORINE ʣʠʩʪʘʪʘ ʩʝ 11 ʚʠʜʘ. ʉʦ 

ʩʪʘʪʫʩ ʥʘ ʟʘʛʨʦʟʝʥʦʩʪ, ʦʜʥʦʩʥʦ ʨʘʥʣʠʚʦʩʪ ʩʝ 9 ʚʠʜʘ ʣʠʣʿʘʮʠ. 

ʆʜ ʪʝʨʦʬʘʫʥʘʪʘ ʚʦ ʣʦʢʘʣʠʪʝʪʦʪ ʩʝ ʠʟʜʚʦʝʥʠ 14 ʚʠʜʦʚʠ ʩʦ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ, ʦʜ 

ʢʦʠ ʚʦ ʩʚʝʪʩʢʘʪʘ ʣʠʩʪʘ ʥʘ ʟʘʛʨʦʟʝʥʠ ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ ʩʝ 11 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ II 

ʥʘ ɹʝʨʥʩʢʘʪʘ ʢʦʥʚʝʥʮʠʿʘ ʩʝ 3 ʚʠʜʘ, ʚʦ ʧʨʠʣʦʛ III ʩʝ 4 ʚʠʜʘ, ʘ ʚʦ CORINE ʣʠʩʪʘʪʘ ʩʝ 11 

ʚʠʜʘ. ʉʦ ʩʪʘʪʫʩ ʥʘ ʟʘʛʨʦʟʝʥʦʩʪ, ʦʜʥʦʩʥʦ ʨʘʥʣʠʚʦʩʪ ʩʝ 9 ʚʠʜʘ ʣʠʣʿʘʮʠ. 

ɿʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʉʪʫʜʠʿʘʪʘ ʟʘ ʆɺɾʉ ʟʘ ʇʉʆɺ ʉʢʦʧʿʝ ʦʜ 2008 ʛʦʜʠʥʘ, ʠʟʨʘʙʦʪʝʥʘ ʝ 

ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʚʦ ʢʦʿʘ ʝ ʚʢʣʫʯʝʥʘ ʢʦʤʧʣʝʪʥʘ ʣʠʩʪʘ ʥʘ ʩʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʠʜʦʚʠ ʟʘ 

ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ (ʊʨʫʙʘʨʝʚʦ). ʇʦʢʨʘʿ ʧʨʦʮʝʥʢʘʪʘ ʥʘ ʬʘʫʥʘʪʘ, ʚʦ ʉʪʫʜʠʿʘʪʘ ʝ 

ʜʝʪʘʣʥʦ ʦʙʨʘʙʦʪʝʥ ʬʣʦʨʠʩʪʠʯʢʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʠ ʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʞʠʚʝʘʣʠʰʪʘ.  

ɺʦ ʧʨʦʜʦʣʞʝʥʠʝ ʝ ʜʘʜʝʥʘ ʝʚʘʣʫʘʮʠʿʘ (ʚʘʣʦʨʠʟʘʮʠʿʘ) ʥʘ ʬʘʫʥʠʩʪʠʯʢʠʦʪ ʜʠʚʝʨʟʠʪʝʪ57 

ʟʘ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ. 

ʌʘʫʥʘ ʚʦ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ  

ʈʠʙʠ 

Tʘʙʝʣʘ 45. ʆʮʝʥʢʘ ʥʘ ʨʠʙʠ 

ʅʘʫʯʥʦ ʠʤʝ  

 
ɿʘʢʦʥʩʢʘ ʟʘʰʪʠʪʘ  

  

 IUCN 
ʛʣʦʙʘʣʥʘ 
ʟʘʢʘʥʘ 
ʢʘʪ. 

  

ʈʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪ 
 

92/43 

 

BERN 

 Pisces (ʈʠʙʠ) 

 

 

1. 

 

Eudontomyzon mariae 

 

II 

 

III 

 

- 

 

- 

 2. 

 

Anguilla anguilla 

 

- 

 

- 

 

CR 

 

- 

 3. 

 

Rhodeus meridionalis 

 

II 

 

- 

 

- 

 

ʈ.ɺʘʨʜʘʨ 

 4. 

 

Gobio balcanicus 

 

II 

 

- 

 

- 

 

ɱʫʛʦʠʩʪʦʯʝʥ ɹʘʣʢʘʥ  

 5. 

 

Romanogobio elimeius 

 

II 

 

- 

 

- 

 

ɺʘʨʜʘʨ 

 

 

6. 

 

Barbus balcanicus 

 

II 

 

III 

 

- 

 

ɹʘʣʢʘʥ 

 7. 

 

Barbus macedonicus 

 

II 

 

III 

 

- 

 

ɺʘʨʜʘʨ 

 8. 

 

Cyprinus carpio 

 

- 

 

- 

 

VU 

 

- 

 9. 

 

Cobitis vardarensis 

 

II 

 

III 

 

- 

 

ɺʘʨʜʘʨ 

 10. 

 

Sabanejewia balcanica 

 

II 

 

III 

 

- 

 

ɹʘʣʢʘʥ 

 11. 

 

Zingel balcanicus 

 

II 

 

II 

 

- 

 

ɺʘʨʜʘʨ 

 

 

 

                                                

ʀʟʚʦʨ: ʉʪʫʜʠʿʘ ʟʘ ʆɺɾʉ ʟʘ ʇʉʆɺ ʉʢʦʧʿʝ, 2008 
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ʆʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʠʜʦʚʠ ʥʘ ʨʠʙʠ ʩʘʤʦ ʜʚʘ ʚʠʜʘ ʩʝ ʩʦ ʩʪʘʪʫʪ ʥʘ 

ʟʘʢʘʥʘ. ʉʪʘʥʫʚʘ ʟʙʦʨ ʟʘ ʙʝʣʘ ʤʨʝʥʘ (Barbus macedonicus) ʠ ʚʘʨʜʘʨʩʢʘ ʪhʠʧʘʣʢʘ (Cobitis 

vardarensis), ʚʠʜʦʚʠ  ʟʘhʪʠʪʝʥʠ ʩʦ ʟʘʢʦʥ ʢʘʢʦ ʝʥʜʝʤʠʪ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ. 

ɺʦʜʦʟʝʤʮʠ ʠ ʚʣʝʢʘʯʠ 

ʊʘʙʝʣʘ 46. ɽʚʘʣʫʘʮʠʿʘ ʥʘ ʚʦʜʦʟʝʤʮʠ ʠ ʚʣʝʢʘʯʠ 

 

 
ʅʘʫʯʥʦ ʠʤʝ  

 

ɿʘʢʦʥʩʢʘ ʟʘʰʪʠʪʘ  
IUCN 

ʛʣʦʙʘʣʥʘ 
ʟʘʢʘʥʘ  

 
 
ʈʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪ  

92/43 

 

BERN 

  Amphibia (Amphibians) 

 1. 

 

Triturus macedonicus 

 

II/IV 

 

II 

 

- 

 

ɱɿ ɹʘʣʢʘʥ 

 2. 

 

Triturus karelinii 

 

II/IV 

 

II 

 

- 

 

ɹʘʣʢʘʥ 

3. 
Pelobates 
syriacus 
balcanicus 

 

 
IV 
 

 
II 
 

 
- 
 

ɱʀ ɹʘʣʢʘʥ  

4. Bufo viridis 
 

IV 
 

 
II 
 

 
- 
 

ʎʝʥʪʨʘʣʥʘ ʠ ɱʀ 
ɽʚʨʦʧʘ 

 5. 

 

Hyla arborea 

 

IV 

 

II 

 

- 

 

ɽʫʨʦʘʟʠʿʘ 

 6. 

 

Rana dalmatina 

 

IV 

 

II 

 

- 

 

ɽʚʨʦʧʘ 

 Reptilia (Reptiles) 

 

 

1. 

 

Testudo hermanni 

 

II/IV 

 

II 

 

LR/nt 

 

ʄʝʜʠʪʝʨʘʥ  

 2. 

 

Testudo graeca 

 

II/IV 

 

II 

 

VU 

 

ɱʫʺʥʘ ɽʚʨʦʧʘ 

 3. 

 

Emys orbicularis 

 

II/IV 

 

II 

 

LR/nt 

 

ɽʚʨʦʧʘ 

4. 

 

Lacerta trilineata 

 

IV 

 

II 

 

- 

 

ɹʘʣʢʘʥ 

 5. 

 

Podarcis taurica 

 

IV 

 

II 

 

- 

 

ɱʀ ɽʚʨʦʧʘ 

 6. 

 

Podarcis erhardii 

 

IV 

 

II 

 

- 

 

ɹʘʣʢʘʥ  

 

 

7. 

 

Coluber caspius 

 

IV 

 

II 

 

- 

 

SE Europe 

 8. 

 

Elaphe quatuorlineata 

 

II/IV 

 

II 

 

- 

 

SE Europe 

 9. 

 

Natrix tessellata 

 

IV 

 

II 

 

- 

 

SE Europe 

 10. 

 

Vipera ammodytes 

 

IV 

 

II 

 

- 

 

Balkan 

 ʀʟʚʦʨ: ʉʪʫʜʠʿʘ ʟʘ ʆɺɾʉ ʟʘ ʇʉʆɺ ʉʢʦʧʿʝ, 2008 
 

ɺʠʜʦʚʠʪʝ ʄʘʢʝʜʦʥʩʢʠ ʤʨʤʦʨʝʮ (Triturus macedonicus) ʠ ɹʘʣʢʘʥʩʢʠ ʤʨʤʦʨʝʮ (Triturus 

karelinii) ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ ʣʠʩʪʘʪʘ ʦʜ ɸʥʝʢʩ II, ʰʪʦ ʟʥʘʯʠ ʜʝʢʘ ʦʚʠʝ ʚʠʜʦʚʠ ʩʝ ʦʜ 

ʠʥʪʝʨʝʩ ʟʘ ʟʘʝʜʥʠʮʘʪʘ, ʯʠʝ ʟʘʯʫʚʫʚʘˁ ʝ ʙʘʨʘ ʧʨʦʛʣʘʩʫʚʘˁʝ ʥʘ ʩʧʝʮʠʿʘʣʥʠ ʧʦʜ-

ʨʘʯʿʘ ʟʘ ʟʘʰʪʠʪʘ. ɼʚʘʪʘ ʚʠʜʘ ʤʨʤʦʨʮʠ ʩʝ ʨʝʛʠʦʥʘʣʥʠ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ, ʨʘʥʣʠʚʠ 

ʚʦ ʦʜʥʦʩ ʥʘ ʥʠʚʥʦʪʦ ʠʩʯʝʟʥʫʚʘ ʝˁ ʧʦʨʘʜʠ ʤʘʣʠʦʪ ʘʨʝʘʣ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʢʦʿ ʝ 

ʦʛʨʘʥʠʯʝʥ ʥʘ ʙʣʘʪʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ, ʜʠʩʿʫʥʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʥʠʟ ʦʜʨʝʜʝʥʠ 

ʜʝʣʦʚʠ ʦʜ ɹʘʣʢʘʥʩʢʠʦʪ ʇʦʣʫʦʩʪʨʦʚ. ʆʚʠʝ ʚʠʜʦʚʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʤʘʣʦʪʦ ʙʣʘʪʦ 

ɽʟʝʨʮʝ. 

ʐʪʦ ʩʝ ʦʜʥʝʩʫʚʘ ʜʦ ʚʣʝʢʘʯʠʪʝ, ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʠʩʧʠʪʫʚʘʥʦʪʦ ʧʦʜʨʘʯʿʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 

ʩʝ 13 ʚʠʜʦʚʠ ʥʘ ʚʣʝʢʘʯʠ, ʦʜ ʢʦʠ ʜʝʩʝʪ ʚʠʜʦʚʠ ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ ɼʦʜʘʪʦʢ II (ʩʪʨʦʛʦ 

ʟʘʰʪʠʪʝʥʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ). 

ʆʜ ʚʦʜʦʟʝʤʮʠʪʝ ʠ ʚʣʝʢʘʯʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʠʩʧʠʪʫʚʘʥʦʪʦ 

ʧʦʜʨʘʯʿʝ, ʩʘʤʦ ʇʦʣʩʢʘʪʘ ʞʝʣʢʘ (Testudo graeca) ʝ ʚʢʣʫʯʝʥʘ ʚʦ ʣʠʩʪʘʪʘ ʥʘ ʚʠʜʦʚʠ 

ʧʦʜ ʛʣʦʙʘʣʥʘ ʟʘʢʘʥʘ, ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ VU (ʨʘʥʣʠʚ ʚʠʜ), ʜʦʜʝʢʘ ʚʠʜʦʚʠʪʝ ʈʠʜʩʢʘ 

ʞʝʣʢʘ (Testudo hermanni) ʠ ɹʣʘʪʥʘ ʞʝʣʢʘ (Emys orbicularis) ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ 

ʢʘʪʝʛʦʨʠʿʘ NT (ʙʣʠʩʢʫ ʜʦ ʚʠʜ ʧʦʜ ʟʘʢʘʥʘ). 
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ʇʪʠʮʠ 

ʊʘʙʝʣʘ 47. ɽʚʘʣʫʘʮʠʿʘ ʥʘ ʧʪʠʮʠ 

 

 
 
 

ʅʘʫʯʥʦ ʠʤʝ  

 

ʉʇɽʎ 

ʢʘʪʝʛʦʨʠʿʘ  

 

ɿʘʢʦʥʩʢʘ ʟʘʰʪʠʪʘ   

  IUCN 
ʛʣʦʙʘʣʥʘ 
ʟʘʢʘʥʘ   

 

 79/409 BERN  BON   

 
Aves (Birds) 

 1. 
 

Phalacrocorax pygmaeus 

 

1 
 

I 
 

II 
 

II 
 

NT 
 2. 

 
Cosmerodius albus 
 

- 
 

I 
 

II 
 

II 
 

- 
 3. 

 
Egretta garzetta 
 

- 
 

I 
 

II 
 

- 
 

- 
 4. 

 
Nycticorax nycticorax 
 

3 
 

I 
 

II 
 

- 
 

- 
 5. 

 
Botaurus stellaris 
 

3 
 

I 
 

II 
 

II 
 

- 
 6. 

 
Ixobrychus minutus 
 

3 
 

I 
 

II 
 

II 
 

- 
 7. 

 
Ciconia ciconia 
 

2 
 

I 
 

II 
 

II 
 

- 
 8. 

 
Mergus albellus 
 

3 
 

I 
 

II 
 

II 
 

- 
 9. 

 
Accipiter gentilis 
 

- 
 

- 
 

II 
 

II 
 

- 
 10. 

 
Accipiter nisus 
 

- 
 

- 
 

II 
 

II 
 

- 
 11. 

 

Accipiter brevipes 

 

2 

 

I 

 

II 

 

II 

 

- 

 12. 

 

Buteo buteo 

 

- 

 

- 

 

II 

 

II 

 

- 

 13. 

 

Circus aeruginosus 

 

- 

 

I 

 

II 

 

II 

 

- 

 14. 

 

Circus cyaneus 

 

3 

 

I 

 

II 

 

II 

 

- 

 15. 

 

Falco peregrinus 

 

- 

 

I 

 

II 

 

II 

 

- 

 16. 

 

Falco subbuteo 

 

- 

 

- 

 

II 

 

II 

 

- 

 17. 

 

Falco tinnunculus 

 

3 

 

- 

 

II 

 

II 

 

- 

 18. 

 

Falco naumanni 

 

1 

 

I 

 

II 

 

I 

 

VU 

 19. 

 

Charadrius dubius 

 

- 

 

- 

 

II 

 

II 

 

- 

 20. 

 

Vanellus vanellus 

 

2 

 

II 

 

III 

 

II 

 

- 

 21. 

 

Recurvirostra avosetta 

 

- 

 

I 

 

II 

 

II 

 

- 

 22. 

 

Actitis hypoleucos 

 

3 

 

- 

 

II 

 

II 

 

- 

 23. 

 

Bubo bubo 

 

3 

 

I 

 

II 

 

- 

 

- 

 24. 

 

Asio otus 

 

- 

 

- 

 

II 

 

- 

 

- 

 25. 

 

Otus scops 

 

2 

 

- 

 

II 

 

- 

 

- 

 26. 

 

Athene noctua 

 

3 

 

- 

 

II 

 

- 

 

- 

 27. 

 

Caprimulgus europaeus 

 

2 

 

I 

 

II 

 

- 

 

- 

 28. 

 

Alcedo atthis 

 

3 

 

I 

 

II 

 

- 

 

- 

 29. 

 

Merops apiaster 

 

3 

 

- 

 

II 

 

II 

 

- 

 30. 

 

Coracias garrulus 

 

1 

 

I 

 

II 

 

II 

 

EN 

 31. 

 

Upupa epops 

 

3 

 

- 

 

II 

 

- 

 

- 

 32. 

 

Dendrocopos major 

 

- 

 

- 

 

II 

 

- 

 

- 

 33. 

 

Dendrocopos medius 

 

- 

 

I 

 

II 

 

- 

 

- 

 34. 

 

Dendrocopos minor 

 

- 

 

- 

 

II 

 

- 

 

- 

 35. 

 

Picus viridis 

 

2 

 

- 

 

II 

 

- 

 

- 

 36. 

 

Lullula arborea 

 

2 

 

I 

 

III 

 

- 

 

- 

 37. 

 

Hirundo rustica 

 

3 

 

- 

 

II 

 

- 

 

- 

 38. 

 

Delichon urbica 

 

3 

 

- 

 

II 

 

- 

 

- 

 39. 

 

Riparia riparia 

 

3 

 

- 

 

II 

 

- 

 

- 

 40. 

 

Anthus pratensis 

 

- 

 

- 

 

II 

 

- 

 

- 

 41. 

 

Anthus campestris 

 

3 

 

I 

 

II 

 

- 

 

- 

 42. 

 

Anthus spinoletta 

 

- 

 

- 

 

II 

 

- 

 

- 

 43. 

 

Anthus trivialis 

 

- 

 

- 

 

II 

 

- 

 

- 

 44. 

 

Motacilla alba 

 

- 

 

- 

 

II 

 

- 

 

- 

 45. 

 

Motacilla flava 

 

- 

 

- 

 

II 

 

- 

 

- 

 46. 

 

Motacilla cinerea 

 

- 

 

- 

 

II 

 

- 

 

- 

 47. 

 

Lanius collurio 

 

3 

 

I 

 

II 

 

- 

 

- 

 48. 

 

Lanius excubitor 

 

3 

 

- 

 

II 

 

- 

 

- 
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49. 

 

Locustella luscinioides 

 

- 

 

- 

 

II 

 

II 

 

- 

 50. 

 

Acrocephalus scirpaceus 

 

- 

 

- 

 

II 

 

II 

 

- 

 51. 

 

Acrocephalus 
schoenobaenus 

 

- 

 

- 

 

II 

 

II 

 

- 

 52. 

 

Cettia cetti 

 

- 

 

- 

 

II 

 

II 

 

- 

 53. 

 

Sylvia communis 

 

- 

 

- 

 

II 

 

II 

 

- 

 54. 

 

Phylloscopus collybita 

 

- 

 

- 

 

II 

 

II 

 

- 

 55. 

 

Phylloscopus sibilatrix 

 

2 

 

- 

 

II 

 

II 

 

- 

 56. 

 

Muscicapa striata 

 

3 

 

- 

 

II 

 

II 

 

- 

 57. 

 

Erithacus rubecula 

 

- 

 

- 

 

II 

 

II 

 

- 

 58. 

 

Luscinia megarhynchos 

 

- 

 

- 

 

II 

 

II 

 

- 

 59. 

 

Parus caeruleus 

 

- 

 

- 

 

II 

 

- 

 

- 

 60. 

 

Parus palustris 

 

3 

 

- 

 

II 

 

- 

 

- 

 61. 

 

Parus major 

 

- 

 

- 

 

II 

 

- 

 

- 

 62. 

 

Troglodytes troglodytes 

 

- 

 

- 

 

II 

 

- 

 

- 

 63. 

 

Miliaria calandra 

 

2 

 

- 

 

III 

 

- 

 

- 

 64. 

 

Emberiza citrinella 

 

- 

 

- 

 

II 

 

- 

 

- 

 65. 

 

Carduelis carduelis 

 

- 

 

- 

 

II 

 

- 

 

- 

 66. 

 

Carduelis cannabina 

 

2 

 

- 

 

II 

 

- 

 

- 

 67. 

 

Oriolus oriolus 

 

- 

 

- 

 

II 

 

- 

 

- 

  

ʆʜ ʧʪʠʮʠʪʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʠʩʧʠʪʫʚʘʥʦʪʦ ʧʦʜʨʘʯʿʝ, ʚʠʜʦʚʠʪʝ ʄʘʣ 

ʢʦʨʤʦʨʘʥ (Phalacrocorax pygmaeus), ʉʤʨʜʠʚʨʘʥʘ (Coracias garrulous) ʠ ʉʪʝʧʩʢʘʪʘ 

ʚʝʪʨʫh ʢʘ (Falco naumanni) ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ SPEC 1 ʢʘʪʝʛʦʨʠʿʘʪʘ ʥʘ ʚʠʜʦʚʠ ʧʦʜ 

ʛʣʦʙʘʣʥʘ ʟʘʢʘʥʘ. ɺʦ ʢʘʪʝʛʦʨʠʿʘʪʘ SPEC 2 (ʛʨʫʧʘ ʥʘ ʚʠʜʦʚʠ ʩʦ ʥʝʧʦʚʦʣʝʥ ʩʪʘʪʫʩ ʥʘ 

ʟʘʰʪʠʪʘ. ʯʠʠ ʛʣʦʙʘʣʥʠ ʧʦʧʫʣʘʮʠʠ ʩʝ ʩʢʦʥʮʝʥʪʨʠʨʘʥʠ ʚʦ ɽʚʨʦʧʘ), ʩʝ ʚʢʣʫʯʝʥʠ 10 

ʚʠʜʦʚʠ ʥʘ ʧʪʠʮʠ. ɺʦ IUCN ʎʨʚʝʥʘʪʘ ʣʠʩʪʘ ʥʘ ʚʠʜʦʚʠ ʧʦʜ ʛʣʦʙʘʣʥʘ ʟʘʢʘʥʘ (2007 

ʛʦʜ.), ʚʦ ʢʘʪʝʛʦʨʠʠʪʝ ʥʘ ʚʠʜʦʚʠ ʧʦʜ ʟʘʢʘʥʘ ʩʝ ʚʢʣʫʯʝʥʠ ʉʤʨʜʠʚʨʘʥʘʪʘ (Coracias 

garrulous) ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ EN (ʟʘʛʨʦʟʝʥ ʚʠʜ) ʠ ʉʪʝʧʩʢʘʪʘ ʚʝʪʨʫʢhʘ (Falco naumanni) 

ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ VU (ʨʘʥʣʠʚ ʚʠʜ), ʜʦʜʝʢʘ ʚʠʜʦʪ ʄʘʣ ʢʦʨʤʦʨʘʥ 

(Phalacrocorax pygmaeus) ʝ ʚʢʣʫʯʝʥ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ NT (ʙʣʠʩʢʫ ʜʦ ʟʘʢʘʥʘ). 

ʎʠʮʘʯʠ  

ʊʘʙʝʣʘ  48. ɽʚʘʣʫʘʮʠʿʘ ʥʘ ʮʠʮʘʯʠ  

 
 

ʅʘʫʯʥʦ ʠʤʝ   

 

ɿʘʢʦʥʩʢʘ ɿʘʰʪʠʪʘ   

  
 
ʈʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪ  
 

 IUCN 
ʛʣʦʙʘʣʥʘ 
ʟʘʢʘʥʘ   

 
 

 

  92/43 

 

BERN 

 
 BON 

 
  

 Mammals (Mammals) 

 1. 

 

Rhinolophus 
ferrumequinum 

 

 

II/IV 
 

 

II 
 

 

II 
 

 

LR/nt 
 

Ecozone paleoarktik 

2. 
 

Rhinolophus hipposideros 
 

II/IV 
 

II 
 

II 
 

VU 
 

Western paleoarktik 
 3. 

 
Myotis myotis 
 

II/IV 
 

II 
 

II 
 

LR/nt 
 

Western paleoarktik 
 4. 

 
Eptesicus serotinus 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik  
5. 
 

Nyctalus noctula 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik 
 6. 

 
Pipistrellus pipistrellus 
 

IV 
 

III 
 

II 
 

- 
 

Paleoarktik  
7. 
 

Pipistrellus nathusii 
 

IV 
 

II 
 

II 
 

- 
 

Europe ï Asian Turkey 
 8. 

 
Plecotus austriacus 
 

IV 
 

II 
 

II 
 

- 
 

Paleoarktik  
9. 
 

Miniopterus schreibersi 
 

II/IV 
 

II 
 

II 
 

LR/nt 
 

Euroasia, Africa 
 10. 

 
Spalax leucodon 
 

- 
 

- 
 

- 
 

VU 
 

South-east  Europe 
 11. 

 
Vormela peregusna 
 

- 
 

II 
 

- 
 

VU 
 

Euroasia  
12. 
 

Lutra lutra 
 

II/IV 
 

II 
 

- 
 

NT 
 

Paleoarktik  
13. 

 

Felis silvestris 

 

IV 

 

II 

 

- 

 

- 

 

Western paleoarktik 
  

ʆʜ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʮʠʮʘʯʠ ʚʦ ʠʩʧʠʪʫʚʘʥʦʪʦ ʧʦʜʨʘʯʿʝ, ʎʨʚʝʥʘʪʘ 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  

 

143 
 

ʃʠʩʪʘ na IUCN ʚʢʣʫʯʫʚʘ 3 ʚʠʜʘ ʢʦʠ ʩʝ ʧʦʜ ʛʣʦʙʘʣʥʘ ʟʘʢʘʥʘ (IUCN 2007 ʛʦʜ.), ʠ ʪʦʘ 

ʄʘʣ ʧʦʪʢʦʚʠʯʘʨ (Rhinolophus hipposideros), ʉʣʝʧʦ ʢʫʯʝ (Spalax leucodon) ʠ ʐʘʨʝʥʠʦʪ 

ʪʚʦʨ (Vormela peregusna), ʢʦʠ ʩʝ ʚʢʣʫʯʝʥʠ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ - VU (ʈʘʥʣʠʚ ʚʠʜ). ɼʨʫʛʠ 

ʯʝʪʠʨʠ ʚʠʜʦʚʠ: ɻʦʣʝʤ ʧʦʪʢʦʚʠʯʘʨ (Rhinolophus ferrumequinum), ɻʦʣʝʤ ʥʦ˃ʥʠʢ (Myotis 

myotis). ɼʦʣʛʦʢʨʠʣʝʩʪ ʣʠʣʿʘʢ (Miniopterus schreibersi) ʠ ɺʠʜʨʘʪʘ (Lutra lutra) ʩʝ 

ʚʢʣʫʯʝʥʠ ʚʦ ʢʘʪʝʛʦʨʠʿʘʪʘ NT (ʙʣʠʩʢʫ ʜʦ ʚʠʜ ʧʦʜ ʟʘʢʘʥʘ). 

ʋʦʨʘʚʫʚʘˁʝʪʦ ʩʦ ʀʥʪʝʛʨʘʣʥʠʦʪ  ʝʢʦʣʦʰʢʠ ʝʢʦʩʠʩʪʝʤ ʝ ʜʦʚʝʨʝʥʦ ʥʘ ʝʜʠʥʠʮʘʪʘ ʟʘ 

ʠʩʪʨʘʞʫʚʘˁʝ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʌʘʢʫʣʪʝʪʦʪ ʟʘ ʰʫʤʘʨʩʪʚʦ.   

ʇʝʿʩʘʞ ʠ ʚʠʟʫʝʣʥʠ ʝʬʝʢʪʠ 

ʆʜ ʙʠʦ-ʛʝʦʛʨʘʬʩʢʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʄʘʢʝʜʦʥʠʿʘ ʝ ʣʦʮʠʨʘʥʘ ʚʦ ʙʠʦ-ʟʦʥʘʪʘ ʥʘ ʩʫʙ- 

ʤʝʜʠʪʝʨʘʥʩʢʠʪʝ ʙʘʣʢʘʥʩʢʠ ʰʫʤʠ (ʩʧʦʨʝʜ ʄʘʪʚʝʝʚ. 1995 ʛʦʜ), ʢʦʿ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ 

ʢʣʠʤʘʪʩʢʘʪʘ ʟʘʝʜʥʠʮʘ ʥʘ ʜʘʙʦʚʠ (Quercus pubescens) ʠ ʛʘʙʝʨʠ (Carpinus orientalis), 

(ʌʠʣʠʧʦʚʩʢʠ 1996). 

ʉʧʦʨʝʜ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ɽʚʨʦʧʩʢʠʪʝ ʧʝʿʩʘʞʥʠ ʧʨʝʜʝʣʠ, ʙʠʦ-ʟʦʥʘʪʘ ʩʧʘʺʘ ʚʦ 

ʚʠʜʦʚʠʪʝïʤʝʜʠʪʝʨʘʥʩʢʠ ʦʪʚʦʨʝʥʠ ʧʦʚʨʰʠʥʠ (Stanners ʠ Bordeau 1995 ʛʦʜ.). 

ʈʘʟʛʣʝʜʫʚʘʿ˃ʠ ʛʠ ʧʝʿʩʘʞʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʛʨʘʜ ʉʢʦʧʿʝ, ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʘʢʮʠʿʘ ʠ 

ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʠ/ʠʣʠ ʯʦʚʝʯʢʠ ʬʘʢʪʦʨʠ (ʛʝʦʣʦʰʢʘ ʩʪʨʫʢʪʫʨʘ, ʨʝʣʿʝʬʥʘ 

ʩʪʨʫʢʪʫʨʘ, ʢʣʠʤʘ, ʭʠʜʨʦʛʨʘʬʠʿʘ, ʧʝʜʦʣʦʛʠʿʘ), ʩʝ ʟʘʙʝʣʝʞʫʚʘ ʜʝʢʘ ʉʢʦʧʿʝ ʠʤʘ 

ʩʧʝʮʠʬʠʯʥʠ ʧʝʿʩʘʞʥʠ ʚʨʝʜʥʦʩʪʠ. ɿʘʰʪʠʪʝʥʠ ʧʨʝʜʝʣʠ ʚʦ ʉʢʦʧʿʝ,  ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

IUCN (ʢʘʪʝʛʦʨʠʿʘ V) ʩʝ: ʂʘʪʣʘʥʦʚʩʢʦ ʙʣʘʪʦ (ʬʘʫʥʘʣʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ), ʈʫʩʠʮʘ 

(ʜʝʥʜʨʦʣʦʰʢʠ/ʰʫʤʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ; IUCN ʢʘʪʝʛʦʨʠʿʘ IV), ʘ ʩʦ ʜʝʥʜʨʦʣʦʰʢʦ/ʰʫʤʩʢʠ 

ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʠ ɺʦʜʥʦ ʠ ʂʦʟʣʝ. 

ʇʝʿʩʘʞʥʠʪʝ ʠ ʚʠʟʫʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʩʝ ʟʝʤʝʥʠ ʧʨʝʜʚʠʜ ʧʨʝʜ ʩʝ ʧʦʨʘʜʠ ʬʘʢʪʦʪ ʜʝʢʘ 

ʇʉʆɺ ˃ʝ ʩʝ ʛʨʘʜʠ ʚʦ ʊʨʫʙʘʨʝʚʦ ï ʆʧʰʪʠʥʘ ɻʘʟʠ ɹʘʙʘ. ʆʧʰʪʠʥʘʪʘ ʩʝ ʧʨʦʩʪʠʨʘ ʚʦ 

ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʦʜ ʉʢʦʧʩʢʘʪʘ ʢʦʪʣʠʥʘ, ʦʢʦʣʫ 65% ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʝ ʧʣʦʜʥʦ 

ʟʝʤʿʠʰʪʝ, ʥʘ ʢʦʝ ʩʝ ʦʜʛʣʝʜʫʚʘʘʪ ʨʘʟʣʠʯʥʠ ʞʠʪʥʠ ʠ ʛʨʘʜʠʥʘʨʩʢʠ ʢʫʣʪʫʨʠ  

ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʧʦʩʪʦʠ ʧʦʰʫʤʝʥʦ ʧʦʜʨʘʯʿʝ ɻʘʟʠ ɹʘʙʘ. ʢʦʝ ʩʦ ʦʜʣʫʢʘ ʥʘ 

ʉʦʚʝʪʦʪ ʥʘ ʦʧʰʪʠʥʘʪʘ ʚʦ 1998 ʛʦʜʠʥʘ ʝ ʧʨʦʛʣʘʩʝʥʦ ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʧʝʿʩʘʞʝʥ 

ʧʨʝʜʝʣ. ʐʫʤʘʪʘ ʝ ʝʜʠʥʩʪʚʝʥʘ ʦʜ ʦʚʦʿ ʚʠʜ ʚʦ ɹʘʣʢʘʥʩʢʠʦʪ ʨʝʛʠʦʥ ʠ ʧʨʝʪʩʪʘʚʫʚʘ 

ʚʠʩʪʠʥʩʢʦ ʟʝʣʝʥʦ ʙʦʛʘʪʩʪʚʦ. ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʝ 102.44ha, ʦʜ ʢʦʠ 88.24ha ʩʝ ʰʫʤʠ 

(ʥʘʩʘʜʝʥʠ) ʠʣʠ 86.13% ʦʜ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ, ʘ 14.20ha ʠʣʠ 13.87% ʝ ʥʝʧʦʰʫʤʝʥ ʜʝʣ. 

ɺʦ ʰʫʤʘʪʘ ɻʘʟʠ ʙʘʙʘ ʟʘʩʪʘʧʝʥʠ ʩʝ ʛʦʣʝʤ ʙʨʦʿ ʜʨʚʘ ʠ ʛʨʤʫʰʢʠ. ɸ ʥʘʿʟʘʩʪʘʧʝʥ ʝ ʮʨʥʠʦʪ 

ʙʦʨ. ʀʩʪʦʯʥʦ ʦʜ ʦʚʘʘ ʣʦʢʘʮʠʿʘ ʩʝ ʥʘʦʺʘ ʠʥʜʫʩʪʨʠʩʢʘʪʘ ʟʦʥʘ. 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʩʝ ʥʘʦʺʘ ʩʧʦʤʝʥʠʢʦʪ ʥʘ ʧʨʠʨʦʜʘʪʘ ʆʩʪʨʦʚʦ ʢʦʝ ʩʣʫʞʠ ʟʘ 

ʥʘʫʯʥʠ ʠ ʝʜʫʢʘʪʠʚʥʠ ʮʝʣʠ.  

ʅʘ  ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ ʩʝ ʜʘʜʝʥʠ ʩʠʪʝ ʩʧʦʤʝʥʘʪʠ ʧʦʜʨʘʯʿʘ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ 

ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ. 

 



ʉʪʫʜʠʿʘ ʥʘ ʇʨʦʝʢʪʦʪ ʟʘ ʬʠʥʘʥʩʠʨʘˁʝ, ʠʟʛʨʘʜʙʘ ʠ ʨʘʙʦʪʘ ʥʘ ʇʉʆɺ ʥʘ ɻʨʘʜ ʉʢʦʧʿʝ  
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ʉʣʠʢʘ 41. ʉʣʠʢʠ ʦʜ ʣʦʢʘʮʠʿʘʪʘ 
































































































































































































































