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1. ʆʇʐʊʀ ʇʆɼɸʊʆʎʀ  

ʀʤʝ ʥʘ ʧʨʘʚʥʦʪʦ ʠʣʠ ʬʠʟʠʯʢʦʪʦ ʣʠʮʝ ʢʦʝ 

ʚʨʰʠ ʜʝʿʥʦʩʪ ʠʣʠ ʘʢʪʠʚʥʦʩʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ 

ʧʣʘʥʠʨʘˁʝ 

ʇʨʘʚʝʥ ʩʪʘʪʫʩ ʀʟʚʨʰʥʘ ʚʣʘʩʪ 

ʉʦʧʩʪʚʝʥʦʩʪ 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ 

ʧʣʘʥʠʨʘˁʝ 

ɼʝʣʦʚʥʦ ʩʝʜʠʰʪʝ ʥʘ ʧʨʘʚʥʠʦʪ ʩʫʙʿʝʢʪ 

(ʟʘʚʝʜʝʥʘ ʚʦ ʮʝʥʪʨʘʣʝʥ ʨʝʛʠʩʪʘʨ) 
ʇʣʦʰʪʘʜ ʇʨʝʩʚʝʪʘ ɹʦʛʦʨʦʜʠʮʘ ʙʨ.3 

ɸʜʨʝʩʘ ʢʘʜʝ (˃ʝ) ʩʝ ʦʜʚʠʚʘ 

ʜʝʿʥʦʩʪʘ/ʘʢʪʠʚʥʦʩʪʘ 

Ăʂʘʣʠʤʝʨʦʚʦñ, ʂʆ ʅʦʚʦ ʉʝʣʦ ʐʪʠʧ, ʥʘ ʂʇ 

334,331/1, 313/17 ʠ 1413/1 

ɽʜʠʥʩʪʚʝʥ ʙʨʦʿ ʥʘ ʧʨʘʚʥʦʪʦ ʣʠʮʝ 5262887 

ʐʠʬʨʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʜʝʿʥʦʩʪ ʩʧʦʨʝʜ ʅʂɼ 84.11 ʆʧʰʪʠ ʜʝʿʥʦʩʪʠ ʥʘ ʿʘʚʥʘ ʫʧʨʘʚʘ 

ʂʘʪʝʛʦʨʠʿʘ ʥʘ ʜʝʿʥʦʩʪʘ/ʘʢʪʠʚʥʦʩʪʘ ʢʦʿʘ ʝ 

ʧʨʝʜʤʝʪ ʥʘ ʙʘʨʘˁʝʪʦ ʩʧʦʨʝʜ ʧʨʦʧʠʩʠʪʝ 

ʦʜ ʯʣʝʥ 24 ʩʪʘʚ (4) ʠ (5) ʦʜ ɿʘʢʦʥʦʪ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 

ʋʨʝʜʙʘ ʟʘ ʠʟʤʝʥʫʚʘˁʝ ʥʘ ʫʨʝʜʙʘ ʟʘ ʜʝʿʥʦʩʪʠʪʝ 

ʠ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʢʦʠ ʟʘʜʦʣʞʠʪʝʣʥʦ ʩʝ 

ʠʟʨʘʙʦʪʫʚʘ ʝʣʘʙʦʨʘʪ, ʘ ʟʘ ʯʠʝ ʦʜʦʙʨʫʚʘˁʝ ʝ 

ʥʘʜʣʝʞʝʥ ʦʨʛʘʥʦʪ ʟʘ ʚʨʰʝˁʝ ʥʘ ʩʪʨʫʯʥʠ 

ʨʘʙʦʪʠ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ (ʉʣ. 

ɺʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 36/2012, 233/22) 

V - ɽʥʝʨʛʝʪʠʢʘ, ʊʦʯʢʘ 5. ɽʣʝʢʪʨʘʥʠ ʢʦʠ 

ʢʦʨʠʩʪʘʪ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ (ʩʦʥʮʝ, 

ʚʝʪʝʨ, ʙʠʦʤʘʩʘ, ʙʠʦʛʘʩ, ʛʝʦʪʝʨʤʘʣʥʘ ʠ ʜʨ.) ʩʦ 

ʤʦ˃ʥʦʩʪ ʜʦ 200MW, ʦʩʚʝʥ ʬʦʪʦʥʘʧʦʥʩʢʠ 

ʝʣʝʢʪʨʦʮʝʥʪʨʘʣʠ -ʧʦʩʪʘʚʝʥʠ ʥʘ ʢʨʦʚʥʠ 

ʧʦʚʨʰʠʥʠ; 

XI ï ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʧʨʦʝʢʪʠ, ʪʦʯʢʘ 6: 

ʧʨʦʝʢʪʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʧʨʝʥʦʩ ʥʘ 

ʚʦʜʘ, ʢʘʥʘʣʠʟʘʮʠʦʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʟʘ 

ʟʘʰʪʠʪʘ ʦʜ ʧʦʣʘʚʠ 

ɹʨʦʿ ʥʘ ʚʨʘʙʦʪʝʥʠ ʚʦ ʦʙʿʝʢʪʦʪ ʢʘʜʝ ˃ʝ ʩʝ 

ʚʨʰʠ ʜʝʿʥʦʩʪʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʘ ʟʘ ʢʦʿʘ ʩʝ 

ʧʦʜʥʝʩʫʚʘ ʙʘʨʘˁʝʪʦ 

16 

ɺʢʫʧʝʥ ʙʨʦʿ ʥʘ ʚʨʘʙʦʪʝʥʠ ʚʦ ʧʨʘʚʥʦʪʦ 

ʠʣʠ ʬʠʟʠʯʢʦʪʦ ʣʠʮʝ ʢʦʝ ʚʨʰʠ ʜʝʿʥʦʩʪ 

ʠʣʠ ʘʢʪʠʚʥʦʩʪ 

215 

ʇʨʦʝʢʪʠʨʘʥ ʢʘʧʘʮʠʪʝʪ 

ʀʟʛʨʘʜʙʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 7,2 km 

ʇʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ 50.000 ʝ.ʞ, 

ʌʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʩʦ ʢʘʧʘʮʠʪʝʪ 996 kWp 

ɹʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʤʦ˃ʥʦʩʪ ʦʜ 

81 kW ʠ ʪʦʧʣʠʥʩʢʠ ʢʘʧʘʮʠʪʝʪ ʦʜ 135 kW 

ʀʤʝ ʠ ʧʨʝʟʠʤʝ ʥʘ ʣʠʮʝʪʦ ʥʘʜʣʝʞʥʦ ʟʘ 

ʢʦʥʪʘʢʪ ʚʦ ʚʨʩʢʘ ʩʦ ʦʜʦʙʨʫʚʘˁʝʪʦ ʥʘ 

ʝʣʘʙʦʨʘʪʦʪ ʠ ʥʝʛʦʚʘʪʘ ʬʫʥʢʮʠʿʘ 

ɺʝʣʝʚʩʢʠ ɬʦʨʺʠ 

ʊʝʣʝʬʦʥʩʢʠ ʙʨʦʿ ʟʘ ʢʦʥʪʘʢʪ 075 633 016 
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2. ɺʀɼ ʅɸ ɽʃɸɹʆʈɸʊʆʊ 

ʅʦʚʘ ʜʝʿʥʦʩʪ ʠʣʠ ʘʢʪʠʚʥʦʩʪ  x 

ʇʦʩʪʦʝʯʢʘ ʜʝʿʥʦʩʪ ʠʣʠ ʘʢʪʠʚʥʦʩʪ  

ʇʨʦʰʠʨʫʚʘˁʝ ʥʘ ʧʦʩʪʦʝʯʢʘ ʜʝʿʥʦʩʪ ʠʣʠ 

ʘʢʪʠʚʥʦʩʪ 
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3. ʆʈɻɸʅ ʅɸɼʃɽɾɽʅ ɿɸ ʆɼʆɹʈʋɺɸɳɽ ʅɸ ɽʃɸɹʆʈɸʊʆʊ 

ɿɸ ɿɸʐʊʀʊɸ ʅɸ ɾʀɺʆʊʅɸʊɸ ʉʈɽɼʀʅɸ 

ʀʤʝ ʥʘ ʦʨʛʘʥʦʪ 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ 
ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ 

ɸʜʨʝʩʘ ʇʣʦʰʪʘʜ ʇʨʝʩʚʝʪʘ ɹʦʛʦʨʦʜʠʮʘ ʙʨ. 3 

ʊʝʣʝʬʦʥ 02 322 5237 

 

tel:023225237
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4. Oʇʀʉ ʅɸ ʇʈʆɽʂʊʆʊ ɺʆ ʂʆɱ ʉɽ ɺʈʐʀ ɼɽɱʅʆʉʊɸ 

ʀʃʀ ɸʂʊʀɺʅʆʉʊɸ 

 ʂʈɸʊʂʆ ʅɽʊɽʍʅʀʏʂʆ ʈɽɿʀʄɽ ʅɸ ɼɽɱʅʆʉʊɸ ʀʃʀ ɸʂʊʀɺʅʆʉʊɸ 

ʀʥʚʝʩʪʠʪʦʨʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ ʈʉʄ 

(ʄɾʉʇʇ), ʧʣʘʥʠʨʘ ʜʘ ʩʧʨʦʚʝʜʝ ʇʨʦʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʦ ʬʠʥʘʥʩʠʩʢʘ ʧʦʤʦʰ ʥʘ ɽʋ. 

ɺʦ 2017 ʛʦʜʠʥʘ ʄɾʉʇʇ ï ʉʝʢʪʦʨʦʪ ʟʘ ɽʋ, ʧʦʜʛʦʪʚʠ ʀʟʚʝʩʪʫʚʘˁʝ ʟʘ ʥʘʤʝʨʘ ʟʘ 

ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʇʨʦʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ 

(22.05.2017-ɸʨʭ.ʙʨ.21-89/5) ʟʘ ʢʦʝ ʥʘ 28.06.2017 ʛʦʜʠʥʘ (ɸʨʭ.ʙʨ.11-89/7) ʜʦʙʠ ʈʝʰʝʥʠʝ 

ʦʜ ʄɾʉʇʇ  ʩʦ ʢʦʝ ʩʝ ʙʘʨʘ ʜʘ ʩʝ ʠʟʨʘʙʦʪʠ ʉʪʫʜʠʿʘ ʟʘ ʆɺɾʉ ʩʦ ʫʪʚʨʜʝʥ ʦʙʝʤ ʥʘ 

ʉʪʫʜʠʿʘʪʘ. 

ʇʦʩʪʘʧʫʚʘʿ˃ʠ ʧʦ ʈʝʰʝʥʠʝʪʦ, ʄɾʉʇʇ ï ʉʝʢʪʦʨʦʪ ʟʘ ɽʋ,  ʧʨʠʩʪʘʧʠ ʢʦʥ ʧʦʜʛʦʪʦʚʢʘ 

ʥʘ ʉʪʫʜʠʿʘ ʟʘ ʆɺɾʉ ʟʘ ʇʨʦʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ 

ʐʪʠʧ ʠ ʠʩʪʘʪʘ ʿʘ ʧʦʜʥʝʩʝ ʥʘ ʦʜʦʙʨʫʚʘˁʝ ʥʘ 07.09.2017 (ɸʨʭ.ʙʨ.21-89/8). ʇʦ ʜʦʙʠʝʥʘʪʘ 

ʉʪʫʜʠʿʘ ʟʘ ʆɺɾʉ ʄɾʉʇʇ ʠʟʜʘʜʝ ʈʝʰʝʥʠʝ (ɸʨʭ.ʙʨ.11-1157/2 ʦʜ 12.02.2018) ʟʘ 

ʩʦʛʣʘʩʥʦʩʪ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʇʨʦʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ 

ʆʧʰʪʠʥʘ ʐʪʠʧ.  

ʉʝʢʪʦʨʦʪ ʟʘ ɽʋ ʧʨʠ ʄɾʉʇʇ ʚʦ 2018 ʛʦʜʠʥʘ ʠʩʧʨʘʪʠ ɹʘʨʘˁʝ (ɸʨʭ.ʙʨ. 21-2755/1) 

ʦʜ 01.06.2020) ʜʦ ʄɾʉʇʇ ʟʘ ʧʨʦʜʦʣʞʫʚʘˁʝ ʥʘ ʚʘʞʥʦʩʪʘ ʥʘ ʈʝʰʝʥʠʝʪʦ ʟʘ ʩʦʛʣʘʩʥʦʩʪ 

ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʇʨʦʝʢʪ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ. 

ʇʨʠʯʠʥʘ ʟʘ ʧʦʜʥʝʩʫʚʘˁʝ ʥʘ ɹʘʨʘˁʝʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʮʝʩʦʪ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ 

ʧʦʪʨʝʙʥʘʪʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʠ ʧʦʨʘʜʠ ʪʦʘ ʰʪʦ ʥʝʤʘ ʠʟʤʝʥʘ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʚʦ ʩʦʩʪʦʿʙʘʪʘ 

ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ. ʅʘ ɹʘʨʘˁʝʪʦ,  ʄɾʉʇʇ ʥʘ 24.07.2020 ʠʟʜʘʜʝ 

ʈʝʰʝʥʠʝ (ɸʨʭ. ʙʨ. 21-2755/2) ʩʦ ʢʦʝ ʩʝ ʧʨʦʜʦʣʞʫʚʘ ʚʘʞʥʦʩʪʘ ʥʘ ʈʝʰʝʥʠʝʪʦ ʟʘ 

ʩʦʛʣʘʩʥʦʩʪ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʇʨʦʝʢʪʦʪ. 

ɺʦ ʤʝʺʫʚʨʝʤʝ, ʚʦ ʧʨʦʝʢʪʦʪ ʩʝ ʚʢʣʫʯʝʥʠ ʥʝʢʦʣʢʫ ʠʟʤʝʥʠ: ʠʟʤʝʥʘ ʥʘ ʢʘʧʘʮʠʪʝʪʦʪ 

ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ (ʜʝʬʠʥʠʨʘʥʘ ʟʘ 46.400 ʝʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣʠ), ʚʦʚʝʜʫʚʘˁʝ 

ʥʘ ʪʝʭʥʦʣʦʰʢʠ ʧʨʦʮʝʩ ʟʘ ʪʨʝʪʠʨʘˁʝ ʥʘ ʘʢʪʠʚʥʘʪʘ ʪʠˁʘ ʦʜ ʪʨʝʪʤʘʥʦʪ ʥʘ ʫʨʙʘʥʠʪʝ 

ʦʪʧʘʜʥʠ ʚʦʜʠ,  ʚʢʣʫʯʫʚʘˁʝ ʥʘ ʜʦʧʦʣʥʠʪʝʣʝʥ ʪʝʨʮʠʿʘʨʝʥ ʪʨʝʪʤʘʥ (ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʥʫʪʨʠʝʥʪʠ N - ʥʠʪʨʘʪʠ ʠ P - ʬʦʩʬʦʨ), ʩʦ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ/ʤʠʣʪʘ, ʩʦʣʘʨʥʦ 

ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 

ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ, ʚʢʣʫʯʫʚʘˁʝ ʥʘ ʤʘʣʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʟʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʘʤʦʩʪʦʿʥʦ ʨʘʙʦʪʝˁʝ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. 

ʉʦ ʧʨʦʝʢʪʦʪ ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʟʘ 

ʥʘʩʝʣʙʠʪʝ ʐʪʠʧ, ʊʨʠ ʯʝʰʤʠ, ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʠ ʏʘʨʜʘʢʣʠʿʘ. ʈʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ 

˃ʝ ʦʚʦʟʤʦʞʠ ʙʨʦʿʥʠ ʧʨʠʜʦʙʠʚʢʠ: ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʦʧʰʪʠʥʩʢʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ 
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ʩʦʙʠʨʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ,  ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʪʝʣʘ 

(ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ), ʧʦʯʠʪʫʚʘˁʝ ʥʘ ʟʘʢʦʥʩʢʘʪʘ ʨʝʛʫʣʘʪʠʚʘ (ʥʘʮʠʦʥʘʣʥʘ ʠ ɽʋ) ʚʦ ʦʜʥʦʩ 

ʥʘ ʪʨʝʪʤʘʥʦʪ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʢʦʠ ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʧʨʠʨʦʜʥʠʪʝ ʚʦʜʦʪʝʮʠ ʠ 

ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʤʝʜʠʫʤʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʉʝ ʨʘʟʙʠʨʘ, 

ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʠ ʥʝʿʟʠʥʠʪʝ ʧʨʠʪʦʢʠ ˃ʝ ʦʚʦʟʤʦʞʠ 

ʧʦʟʜʨʘʚʘ ʠ ʧʦʯʠʩʪʘ ʦʢʦʣʠʥʘ ʢʦʿʘ ʜʠʨʝʢʪʥʦ ˃ʝ ʚʣʠʿʘʝ ʥʘ ʟʜʨʘʚʿʝʪʦ ʥʘ ʞʠʪʝʣʠʪʝ. 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʋʨʝʜʙʘʪʘ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʠ ʟʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʢʦʠ ʩʝ ʫʪʚʨʜʫʚʘ ʧʦʪʨʝʙʘʪʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʦʮʝʥʘ ʥʘ 

ʚʣʠʿʘʥʠʿʘʪʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (Ăʉʣʫʞʙʝʥ ɺʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 74/05, 109/09, 164/12 ʠ 

202/16), ʦʚʦʿ ʧʨʦʝʢʪ ʧʨʠʧʘʺʘ ʚʦ ʇʨʠʣʦʛ 1 ʇʨʦʝʢʪʠ ʟʘ ʢʦʠ ʟʘʜʦʣʞʠʪʝʣʥʦ ʩʝ ʚʨʰʠ ʦʮʝʥʘ 

ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʠʪʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʪʦʯʢʘ 11: ʇʨʝʯʠʩʪʠʪʝʣʥʠ ʩʪʘʥʠʮʠ 

ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʢʘʧʘʮʠʪʝʪ ʥʘʜ ʝʢʚʠʚʘʣʝʥʪ ʦʜ 10.000 ʞʠʪʝʣʠ. 

ʀʤʘʿ˃ʠ ʛʠ ʚʦ ʧʨʝʜʚʠʜ ʥʦʚʠʪʝ ʠʟʤʝʥʠ ʚʦ ʧʨʦʝʢʪʦʪ, ʀʥʚʝʩʪʠʪʦʨʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ 

ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʧʦʚʪʦʨʥʦ ʧʨʠʩʪʘʧʠ ʢʦʥ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʀʟʚʝʩʪʫʚʘˁʝ ʟʘ ʥʘʤʝʨʘ, ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʰʪʦ ʪʨʝʙʘ ʜʘ ʛʠ ʩʦʜʨʞʠ ʠʟʚʝʩʪʫʚʘˁʝʪʦ ʟʘ 

ʥʘʤʝʨʘʪʘ ʟʘ ʠʟʚʝʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʧʦʩʪʘʧʢʘʪʘ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʧʦʪʨʝʙʘʪʘ ʦʜ 

ʦʮʝʥʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ (ñʉʣʫʞʙʝʥ ɺʝʩʥʠʢĂ ʥʘ ʈʄ ʙʨ. 

33/06), ʢʘʢʦ ʠ ʣʠʩʪʘ ʟʘ ʧʨʦʚʝʨʢʘ ʟʘ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʦʧʩʝʛʦʪ ʥʘ ʆʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʚʨʟ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʆʚʘʘ ʣʠʩʪʘ ʟʘ ʧʨʦʚʝʨʢʘ ʝ ʜʘʜʝʥʘ ʚʦ ʇʨʠʣʦʛ 1. ʀʟʚʝʩʪʫʚʘˁʝ ʟʘ 

ʥʘʤʝʨʘ ʝ ʧʦʜʥʝʩʝʥʦ ʜʦ ʄɾʉʇʇ ʚʦ 21.02.2023 ʩʦ ʘʨʭ.ʙʨ. ʋʇ 21-1482/1 ʧʦ ʢʦʝ 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ ʥʘ 28.03. 2023 ʠʟʛʦʪʚʫʚʘ 

ʄʠʩʣʝˁʝ ʩʦ ʘʨʭ.ʙʨ. ʋʇ 21-1482/2 (ʇʨʠʣʦʛ 2) ʧʦ ʢʦʝ ʛʦ ʟʘʜʦʣʞʫʚʘ ʀʥʚʝʩʪʠʪʦʨʦʪ ʟʘ 

ʥʘʚʝʜʝʥʠʦʪ ʇʨʦʝʢʪ ʜʘ ʠʟʛʦʪʚʠ ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʇʦʘʺʘʿ˃ʠ ʦʜ 

ʥʘʩʦʢʠʪʝ ʩʦʜʨʞʘʥʠ ʚʦ ʄʠʩʣʝˁʝʪʦ ʀʥʚʝʩʪʠʪʦʨʦʪ ʧʨʠʩʪʘʧʠ ʢʦʥ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ɽʣʘʙʦʨʘʪ 

ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ. 

ʉʦ ʧʨʦʝʢʪʦʪ ʝ ʧʣʘʥʠʨʘʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 7,2 km ʚʦ 

ʦʧʰʪʠʥʘ ʐʪʠʧ ʠ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʫʨʙʘʥʠ ʚʦʜʠ ʩʦ ʢʘʧʘʮʠʪʝʪ ʦʜ 50.000 ʝ.ʞ. ʉʦ 

ʮʝʣ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʘʤʦʩʪʦʿʥʦ ʨʘʙʦʪʝˁʝ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʠ ʧʦʢʨʠʚʘˁʝ ʥʘ ʮʝʣʦʩʥʠʪʝ ʛʦʜʠʰʥʠ ʧʦʪʨʝʙʠ ʟʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʠʩʪʘʪʘ ˃ʝ 

ʩʝ ʧʦʩʪʘʚʘʪ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ ʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʠ ʙʠʦʛʘʩʦʪ ʢʘʢʦ ʥʫʩ ʧʨʦʠʟʚʦʜ ʦʜ 

ʧʨʦʮʝʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. 

 ʆʇʀʉ ʅɸ ʃʆʂɸʎʀɱɸʊɸ 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʝ ʥʘʦʺʘ ʚʦ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʠ ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʆʧʰʪʠʥʘʪʘ: 

ɻʨʘʜʦʪ ʐʪʠʧ, ʊʨʠ ʏʝʰʤʠ, ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʠ ʏʘʨʜʘʢʣʠʿʘ. ʀʟʛʨʘʜʙʘʪʘ ʥʘ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʧʨʝʜʚʠʜʝʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ Ăʂʘʣʠʤʝʨʦʚʦñ 
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(ʢʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ 334 ʠ 331/1). ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ 3,7 ha. 

ʃʦʢʘʮʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʝ ʚʝ˃ʝ ʜʝʬʠʥʠʨʘʥʘ ʩʦ 

ʫʨʙʘʥʠʩʪʠʯʢʠʦʪ ʢʘʢʦ ʠ ʩʦ ʇʨʦʩʪʦʨʥʠʦʪ ʧʣʘʥ ʟʘ ʀʩʪʦʯʥʠʦʪ ʧʣʘʥʩʢʠ ʨʝʛʠʦʥ 2013 ï 2030 

ʛʦʜʠʥʘ (ʥʘʮʨʪ ʦʜ 2016 ʛʦʜʠʥʘ).  

ʅʘ ʉʣʠʢʘ 1 ʝ ʧʨʠʢʘʞʘʥʘ ʣʦʢʘʮʠʿʘʪʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ 

ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ Ăʂʘʣʠʤʝʨʦʚʦñ. 

 
ʉʣʠʢʘ 1 ʄʝʩʪʦʧʦʣʦʞʙʘ ʥʘ ʧʨʦʝʢʪʦʪ ʚʦ ʦʜʥʦʩ ʥʘ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ 

4.2.1 ʄʘʢʨʦ ʣʦʢʘʮʠʿʘ ʥʘ ʧʨʦʩʪʦʨʦʪ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʝ ʣʦʮʠʨʘʥʘ ʚʦ ʮʝʥʪʨʘʣʥʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ. ʆʧʰʪʠʥʘʪʘ ʦʧʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 893 km2 .ʇʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʛʠ ʦʧʬʘ˃ʘ 

ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ: ʛʨʘʜʦʪ ʐʪʠʧ, ʊʨʠ ʏʝʰʤʠ, ʏʘʨʜʘʢʣʠʿʘ, ʠ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʚʦ ʆʧʰʪʠʥʘ 

ʐʪʠʧ ʢʦʠ ˃ʝ ʙʠʜʘʪ ʧʦʚʨʟʘʥʠ ʩʦ ʧʣʘʥʠʨʘʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ. 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ ʉʝʣʦ. ɺʦ 

ʧʦʰʠʨʦʢʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 

13,33 km ʿʫʛʦʠʩʪʦʯʥʦ ʩʝ ʥʘʦʺʘ ʛʨʘʥʠʮʘʪʘ ʩʦ ʆʧʰʪʠʥʘ ʈʘʜʦʚʠʰ, ʟʘʧʘʜʥʦ ʥʘ 

ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 10,49 km ʩʝ ʥʘʦʺʘ ʛʨʘʥʠʮʘʪʘ ʩʦ ʆʧʰʪʠʥʘ ʉʚʝʪʠ ʅʠʢʦʣʝ ʠ ʿʫʞʥʦ 

ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 7 km ʩʝ ʥʘʦʺʘ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ɼʨʘʛʦʝʚʦ. 

ʅʘ ʉʣʠʢʘ 2 ʝ ʧʨʝʩʪʘʚʝʥʘ ʤʘʢʨʦʣʦʢʘʮʠʿʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. 
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ʉʣʠʢʘ 2 ʄʘʢʨʦʣʦʢʘʮʠʿʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ 

ʇʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʛʠ ʦʧʬʘ˃ʘ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ: ʛʨʘʜʦʪ ʐʪʠʧ, ʊʨʠ ʏʝʰʤʠ, 

ʏʘʨʜʘʢʣʠʿʘ, ʠ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʢʦʠ ˃ʝ ʙʠʜʘʪ ʧʦʚʨʟʘʥʠ ʩʦ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ. 

4.2.2 ʄʠʢʨʦ ʣʦʢʘʮʠʿʘ ʥʘ ʧʨʦʩʪʦʨʦʪ 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ ʉʝʣʦ ʢʦʝ 

ʩʝ ʧʨʦʪʝʛʘ ʝʚʝʨʦʠʩʪʦʯʥʦ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 2,67 km. ʉʝʚʝʨʥʦ ʦʜ ʧʨʝʜʚʠʜʝʥʘʪʘ 

ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 3,23 km ʩʝ ʥʘʦʺʘ ʞʝʣʝʟʥʠʯʢʘʪʘ ʩʪʘʥʠʮʘ, 

ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʩʝ ʧʨʦʪʝʛʘ ʛʨʘʥʠʮʘʪʘ ʩʦ 

ʆʧʰʪʠʥʘ ʂʘʨʙʠʥʮʠ, ʩʝʚʝʨʦʠʩʪʦʯʥʦ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʦʝʢʪʥʘʪʘ 

ʣʦʢʘʮʠʿʘ ʩʝ ʥʘʦʺʘ ʙʘˁʘʪʘ ʂʝʞʦʚʠʮʘ, ʠʩʪʦʯʥʦ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʧʨʝʜʚʠʜʝʥʘʪʘ 

ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ ʩʝ ʧʨʦʪʝʛʘʘʪ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʠ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ 1204, ʿʫʞʥʦ 

ʥʝʧʦʩʨʝʜʥʦ ʜʦ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ  ʩʝ ʥʘʦʺʘ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ 

   

 



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

18 

ʉʦʬʠʣʘʨʠ ʘʢʦ ʠ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ 2433, ʟʘʧʘʜʥʦ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ 

ʣʦʢʘʮʠʿʘ ʩʝ ʥʘʦʺʘ ɸʚʪʦʧʘʪʦʪ ɸ4. 

ʄʠʢʨʦʣʦʢʘʮʠʿʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʝ ʜʘʜʝʥʘ ʥʘ ʉʣʠʢʘ 3. 

 
ʉʣʠʢʘ 3 ʄʠʢʨʦʣʦʢʘʮʠʿʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʦʧʬʘ˃ʘ ʦʜʨʝʜʝʥʠ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʢʦʠ 

˃ʝ ʙʠʜʘʪ ʧʦʚʨʟʘʥʠ ʩʦ ʧʣʘʥʠʨʘʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʛʠ ʠʤʘ 

ʧʨʝʜʚʠʜ ʩʣʝʜʥʠʚʝ ʥʝʰʪʘ: 

¶ ʉʦ ʧʦʚʨʟʫʚʘˁʝʪʦ ʥʘ ʩʠʩʪʝʤʦʪ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ ʫʧʨʘʚʫʚʘ ʿʘʚʥʦʪʦ 

ʧʨʝʪʧʨʠʿʘʪʠʝ Ăʀʩʘʨñ ʦʜ ʐʪʠʧ; 

¶ ɺʝ˃ʝ ʧʦʩʪʦʠ ʢʘʥʘʣʠʟʘʮʠʿʘ ʢʦʿʘ ʝ ʧʦʚʨʟʘʥʘ ʩʦ ʛʣʘʚʥʠʦʪ ʢʦʣʝʢʪʦʨ ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ; 

¶ ʇʦʩʪʦʿʥʘʪʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘ ʤʨʝʞʘ ʠ ʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʠʩʪʘʪʘ, 

ʚʢʣʫʯʫʚʘʿ˃ʠ ʠ ʝʜʥʦʩʪʘʚʝʥ ʪʨʘʥʩʬʝʨ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʦʜ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʜʦ 

ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʐʪʠʧ; 

¶ ɹʨʦʿʦʪ ʥʘ ʞʠʪʝʣʠ ʚʦ ʩʝʢʦʝ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʢʘʢʦ ʠ ʧʨʦʝʢʮʠʠʪʝ ʟʘ ʙʨʦʿʦʪ ʥʘ 

ʥʘʩʝʣʝʥʠʝ. 

ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʧʨʝʜʚʠʜʝʥʘ ʥʘ 

ʣʦʢʘʮʠʿʘʪʘ Ăʂʘʣʠʤʝʨʦʚʦñ (ʢʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ 334 ʠ 331/1). ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ 

ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ 3.7 ha. ʃʦʢʘʮʠʿʘʪʘ 

ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʝ ʚʝ˃ʝ ʜʝʬʠʥʠʨʘʥʘ ʩʦ ʫʨʙʘʥʠʩʪʠʯʢʠʦʪ ʢʘʢʦ ʠ 

ʩʦ ʇʨʦʩʪʦʨʥʠʦʪ ʧʣʘʥ ʟʘ ʀʩʪʦʯʥʠʦʪ ʧʣʘʥʩʢʠ ʨʝʛʠʦʥ 2013 ï 2030 ʛʦʜʠʥʘ. 

ʌʦʪʦʛʨʘʬʠʠ ʢʦʠ ʛʠ ʦʧʠʰʫʚʘʘʪ ʬʠʟʠʯʢʦ-ʛʝʦʛʨʘʬʩʢʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʝ ʜʘʜʝʥʠ ʥʘ ʉʣʠʢʘ 4. 
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ʉʣʠʢʘ 4 ʌʦʪʦʛʨʘʬʠʠ ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ  

 ʊɽʍʅʀʏʂʆ ï ʊɽʍʅʆʃʆʐʂʀ ʆʇʀʉ ʅɸ ɼɽɱʅʆʉʊɸ ʀʃʀ ɸʂʊʀɺʅʆʉʊɸ 

ʇʣʘʥʠʨʘʥʘʪʘ ʠʥʚʝʩʪʠʮʠʿʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ 

ʐʪʠʧ ʧʦʜʨʘʟʙʠʨʘ ʨʝʭʘʙʠʣʠʪʘʮʠʿʘ ʠ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ ʤʨʝʞʘ ʚʦ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ 

ʥʘʜʚʦʨʝʰʥʠ ʧʦʩʪʨʦʿʢʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʥʝʿʟʠʥʦ ʧʦʚʨʟʫʚʘˁʝ ʩʦ ʧʦʩʪʦʿʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ.  

ʇʨʦʝʢʪʦʪ ʚʦ ʩʚʦʿʦʪ ʩʦʩʪʘʚ ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʪʝ ʧʦʜ-ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ: 

¶  ʈʝʭʘʙʠʣʠʪʘʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʚʦ ʦʧʰʪʠʥʘ ʐʪʠʧ; 

¶  ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ; 

¶  ʀʟʛʨʘʜʙʘ ʥʘ ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ; 

¶  ʇʦʩʪʘʚʫʚʘˁʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ. 

ʇʨʦʝʢʪʦʪ ʟʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ ʤʨʝʞʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ˃ʝ ʚʢʣʫʯʫʚʘ: ʢʘʥʘʣʠʟʘʮʠʿʘ 

(ʨʝʭʘʙʠʣʠʪʘʮʠʿʘ ʠ ʧʨʦʰʠʨʫʚʘˁʝ, ʥʘ ʮʝʚʢʠ ʩʦ ʜʠʿʘʤʝʪʘʨ 200 mm ï 1200 mm), ʰʘʭʪʠ 
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(ʟʘʤʝʥʘ ʠ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʥʦʚʠ) ʠ ʧʨʠʜʨʫʞʥʠ ʦʙʿʝʢʪʠ. ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʢʦʿʘ ˃ʝ ʩʝ ʨʝʭʘʙʠʣʠʪʠʨʘ ʠʟʥʝʩʫʚʘ 28.000 m.  

ʇʦʨʘʜʠ ʬʘʢʪʦʪ ʰʪʦ ʩʠʩʪʝʤʦʪ ʟʘ ʩʦʙʠʨʘˁʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʧʨʝʯʠʩʪʠʪʝʣʥʠʪʝ 

ʩʪʘʥʠʮʠ ʩʝ ʥʝʨʘʟʜʝʣʥʦ ʧʦʚʨʟʘʥʠ, ʥʝ ʝ ʤʦʞʥʦ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʘʪ ʨʝʰʝʥʠʿʘ ʟʘ ʩʦʙʠʨʘˁʝ 

ʦʪʧʘʜʥʠ ʚʦʜʠ, ʟʘʥʝʤʘʨʫʚʘʿ˃ʠ ʛʦ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʨʘʟʛʣʝʜʫʚʘʥʠʪʝ ʦʧʮʠʠ ʚʨʟ ʠʥʚʝʩʪʠʮʠʿʘʪʘ 

ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ. 

ʇʨʦʝʢʪʥʘʪʘ ʦʙʣʘʩʪ ʝ ʦʜʨʝʜʝʥʘ ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʤʦʞʥʦʩʪʠʪʝ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ 

ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʠ ʥʠʚʥʦ ʧʨʝʥʝʩʫʚʘˁʝ ʦʜ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ ʚʦ ʇʉʆɺ. ʇʨʦʝʢʪʥʘʪʘ 

ʦʙʣʘʩʪ ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ/ʩʝʣʘ ʚʦ ʦʧʰʪʠʥʘ ʐʪʠʧ: ʛʨʘʜʦʪ ʐʪʠʧ; ʊʨʠ 

ʯʝʰʤʠ; ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʠ ʏʘʨʜʘʢʣʠʿʘ. 

ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ʝ ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʢʦ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʧʦʩʪʨʦʿʢʘ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʘʥʘʝʨʦʙʥʘ 

ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ, ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ 

ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ.  

ʀʟʚʝʜʙʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʚʦ ʜʚʝ ʬʘʟʠ ʠ ʪʦʘ: I ʬʘʟʘ ˃ʝ 

ʩʝ ʨʝʘʣʠʟʠʨʘ ʜʦ 2026 ʛʦʜʠʥʘ ʠ ˃ʝ ʚʢʣʫʯʫʚʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʢʘʨʙʦʥʘʪʥʠʪʝ ʤʘʪʝʨʠʠ, ʘ 

ʚʦ II ʬʘʟʘ ʢʦʿʘ ˃ʝ ʩʝ ʨʝʘʣʠʟʠʨʘ ʜʦ 2041 ˃ʝ ʩʝ ʚʨʰʠ ʙʠʦʣʦʰʢʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 

ʭʨʘʥʣʠʚʠʪʝ ʤʘʪʝʨʠʠ (C, N ʠ P), ʢʘʢʦ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʨʝʪʝʥʮʠʦʥʝʥ ʙʘʟʝʥ ʚʦ ʧʦʩʪʨʦʿʢʘʪʘ ʢʦʿ 

˃ʝ ʙʠʜʝ ʥʘʤʝʥʝʪ ʟʘ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʚʦʜʠ ʠ UV ʩʠʩʪʝʤ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ. 

ʇʣʘʥʠʨʘʥʦ ʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ 

ʥʘʧʦʿʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. ʇʨʝʯʠʩʪʝʥʠʪʝ ʚʦʜʠ ˃ʝ 

ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. 

4.3.1 ʆʧʠʩ ʥʘ ʧʦʩʪʨʦʿʢʘʪʘ ʚʦ ʢʦʿʘ ʩʝ ʚʨʰʠ ʜʝʿʥʦʩʪʘ ʠʣʠ ʘʢʪʠʚʥʦʩʪʘ 

ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ʝ ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʢʦ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʧʦʩʪʨʦʿʢʘ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʘʥʘʝʨʦʙʥʘ 

ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ, ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ 

ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. 

ʇʣʘʥʠʨʘʥʦ ʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ 

ʥʘʧʦʿʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. ʇʨʝʯʠʩʪʝʥʠʪʝ ʚʦʜʠ ˃ʝ 

ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. 

ɼʠʩʧʦʟʠʮʠʿʘ ʥʘ ʩʝʢʦʿ ʦʜ ʝʣʝʤʝʥʪʠʪʝ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʥʘ 

ʣʦʢʘʮʠʿʘʪʘ ʧʨʝʜʚʠʜʝʥʘ ʟʘ ʥʝʿʟʠʥʘ ʠʟʛʨʘʜʙʘ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ ʉʣʠʢʘ 5. 
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21 

 
ʉʣʠʢʘ 5 ʉʠʪʫʘʮʠʿʘ ʥʘ ʣʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ 

ʃʠʩʪʘ ʥʘ ʦʙʿʝʢʪʠ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʥʠʚʥʘ 

ʠʟʛʨʘʜʙʘ ʧʦ ʬʘʟʠ ʝ ʧʨʠʢʘʞʘʥʘ ʚʦ ʊʘʙʝʣʘ 1. 
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ʊʘʙʝʣʘ 1 ʃʠʩʪʘ ʥʘ ʦʙʿʝʢʪʠ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ɹʨ. ʌʘʟʘ I ʌʘʟʘ II ʆʙʿʝʢʪ 

1 ɼʘ  ʇʨʝʣʠʚʥʘ ʩʪʨʫʢʪʫʨʘ ʩʦ ʤʝʨʝˁʝ ʥʘ ʧʨʦʪʦʢ 

2 ɼʘ  ʉʝʧʪʠʯʢʘ ʧʨʠʝʤʥʘ ʩʪʘʥʠʮʘ 

3 ɼʘ  ʂʨʫʧʥʠ ʨʝʰʝʪʢʠ 

4 ɼʘ  ɺʣʝʟʥʘ ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ 

5  ɼʘ ɿʘʜʨʞʫʚʘˁʝ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ 

6 ɼʘ  ʌʠʥʠ ʨʝʰʝʪʢʠ 

7 
ɼʘ 

 
ɸʝʨʠʨʘʥʘ ʢʦʤʦʨʘ ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʧʝʩʦʢ ʠ 
ʤʘʩʥʦʪʠʠ 

8 ɼʘ  ɺʣʝʟʝʥ ʤʝʨʘʯ ʥʘ ʧʨʦʪʦʢ 

9 ɼʘ  ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʢʦʤʦʨʘ 1 

10 ɼʘ  ʈʝʟʝʨʚʦʘʨʠ ʟʘ ʧʨʠʤʘʨʥʘ ʩʝʜʠʤʝʥʪʘʮʠʿʘ 

11 ɼʘ  ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʢʦʤʦʨʘ 2 

12 ɼʘ  ɸʥʘʝʨʦʙʝʥ ʨʝʟʝʨʚʦʘʨ (BioP) 

13  ɼʘ ʈʝʟʝʨʚʦʘʨ ʟʘ ʘʢʪʠʚʥʘ ʪʠˁʘ - ʘʥʦʢʩʠʯʥʘ 

14 ɼʘ  ʈʝʟʝʨʚʦʘʨ ʟʘ ʘʢʪʠʚʥʘ ʪʠˁʘ - ʘʝʨʦʙʥʘ 

15 ɼʘ  ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʢʦʤʦʨʘ 3 

16 ɼʘ  ʈʝʟʝʨʚʦʘʨ ʟʘ ʩʝʢʫʥʜʘʨʥʘ ʩʝʜʠʤʝʥʪʘʮʠʿʘ 

17 ɼʘ  ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʢʦʤʦʨʘ 4 

18  ɼʘ UV ʜʝʟʠʥʬʝʢʮʠʿʘ 

19 ɼʘ  ʄʝʨʘʯ ʥʘ ʧʨʦʪʦʢ ʥʘ ʝʬʣʫʝʥʪ  

20 ɼʘ  ʂʦʤʦʨʘ ʟʘ ʧʨʝʣʠʚʘˁʝ 

21 ɼʘ  ʉʪʨʫʢʪʫʨʘ ʟʘ ʠʩʧʫʩʪ ʥʘ ʝʬʣʫʝʥʪ 

22 ɼʘ  RAS & WAS ʧʫʤʧʥʠ ʩʪʘʥʠʮʠ 

23 ɼʘ  ʇʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ 

24 ɼʘ  ɿʛʫʩʥʫʚʘʯ ʥʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ 

25 ɼʘ  ʇʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʟʛʫʩʥʘʪʘ ʪʠˁʘ 

26 ɼʘ  ɸʥʘʝʨʦʙʝʥ ʜʠʛʝʩʪʦʨ  

27 ɼʘ  ʈʝʟʝʨʚʦʘʨ ʟʘ ʤʝʰʘˁʝ ʥʘ ʟʛʫʩʥʘʪʘ ʪʠˁʘ 

28 ɼʘ  ɿʛʫʩʥʫʚʘʯ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ 

29 ɼʘ  ɿʛʨʘʜʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

30 ɼʘ  ʉʪʘʥʠʮʘ ʟʘ ʦʜʜʫʚʫʚʘˁʝ 

31 ɼʘ  ʉʢʣʘʜʠʨʘˁʝ ʠ ʜʦʟʠʨʘˁʝ ʥʘ FeCl3 
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23 

ɹʨ. ʌʘʟʘ I ʌʘʟʘ II ʆʙʿʝʢʪ 

32 ɼʘ  ʇʨʝʜʪʨʝʪʤʘʥ ʥʘ ʙʠʦʛʘʩ 

33 ɼʘ  ʈʝʟʝʨʚʦʘʨ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʛʘʩ 

34 ɼʘ  ʌʘʢʝʣ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʛʘʩ 

35 ɼʘ  ʉʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ 

36 ɼʘ  ʊʨʘʬʦʩʪʘʥʠʮʘ ʩʦ ʜʠʟʝʣ ʛʝʥʝʨʘʪʦʨ 

37 ɼʘ  ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʟʛʨʘʜʘ 

38 ɼʘ  ɹʫʥʘʨ ʟʘ ʚʦʜʘ ʠ ʩʪʘʥʠʮʘ ʟʘ ʧʦʿʘʯʫʚʘˁʝ 

39 ɼʘ  ʊʨʝʪʤʘʥ ʥʘ ʤʠʨʠʩ 

40 ɼʘ  ʉʢʣʘʜʠʨʘˁʝ ʥʘ ʢʦʥʪʝʿʥʝʨʠ 

41 ɼʘ  ʅʘʩʪʨʝʰʥʠʮʘ ʟʘ ʢʘʤʠʦʥʠ 

42 ɼʘ  ʇʘʨʢʠʥʛ ʟʘ ʢʦʣʠ 

43 ʇʦʩʪʦʝʯʢʘ ʀʩʧʫʩʪʥʘ ʩʪʨʫʢʪʫʨʘ (ʧʦʩʪʦʝʯʢʘ) 

44 ɼʘ  ʈʝʟʝʨʚʝʥ ʨʝʟʝʨʚʦʘʨ ʟʘ ʛʦʨʠʚʦ 

45 ɼʘ  ʌʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ 

ɿʘ ʨʝʭʘʙʠʣʠʪʘʮʠʿʘʪʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʧʨʝʜʚʠʜʝʥ ʝ ʮʝʣʦʩʥʦ 

ʮʝʥʪʨʘʣʠʟʠʨʘʥ ʢʘʥʘʣʠʟʘʮʠʩʢʠ ʩʠʩʪʝʤ, ʰʪʦ ʟʥʘʯʠ ʠʟʛʨʘʜʙʘ ʥʘ ʝʜʥʘ ʇʉʆɺ ʠ ʧʦʚʨʟʫʚʘˁʝ 

ʥʘ ʩʠʪʝ ʧʨʝʜʣʦʞʝʥʠ ʥʘʩʝʣʙʠ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʊʀʈɿ) ʩʦ ʇʉʆɺ ʐʪʠʧ. 

ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʛʣʘʚʥʠ ʢʘʥʘʣʠʟʘʮʠʦʥʠ ʩʪʝʙʣʘ (ʚʢʣʫʯʫʚʘʿ˃ʠ 

180 m ʤʨʝʞʘ ʟʘ ʧʦʜʠʛʘˁʝ) ʝ 980 m. 

4.3.2 ʆʧʠʩ ʥʘ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ, ʤʝʪʦʜʠʪʝ ʠ ʧʦʤʦʰʥʠʪʝ ʧʨʦʮʝʩʠ 

ʇʣʘʥʠʨʘʥʘʪʘ ʠʥʚʝʩʪʠʮʠʿʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ 

ʐʪʠʧ ʧʦʜʨʘʟʙʠʨʘ ʨʝʭʘʙʠʣʠʪʘʮʠʿʘ ʠ ʧʨʦʰʠʨʫʚʘˁʝ ʥʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ ʤʨʝʞʘ ʚʦ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ 

ʥʘʜʚʦʨʝʰʥʠ ʧʦʩʪʨʦʿʢʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʥʝʿʟʠʥʦ ʧʦʚʨʟʫʚʘˁʝ ʩʦ ʧʦʩʪʦʿʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

ʇʨʦʝʢʪʦʪ ʚʦ ʩʚʦʿʦʪ ʩʦʩʪʘʚ ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʪʝ ʧʦʜ-ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ:  

V  ʈʝʭʘʙʠʣʠʪʘʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʚʦ ʦʧʰʪʠʥʘ ʐʪʠʧ; 

V  ʀʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ; 

V  ʀʟʛʨʘʜʙʘ ʥʘ ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ; 

V  ʇʦʩʪʘʚʫʚʘˁʝ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ. 

ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ ʧʨʠʤʝʥʫʚʘ ʢʦʤʙʠʥʠʨʘʥ ʧʨʠʩʪʘʧ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ 

ʥʘ ʮʝʣʠʪʝ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʧʨʝʢʫ ʧʨʠʤʝʥʘ ʥʘ ʦʩʥʦʚʥʠ (ʟʘʜʦʣʞʠʪʝʣʥʠ) 

ʤʝʨʢʠ, ʢʦʠ ʧʦʪʦʘ ʩʝ ʜʦʧʦʣʥʫʚʘʘʪ (ʢʘʜʝ ʰʪʦ ʝ ʧʦʪʨʝʙʥʦ) ʩʦ ʥʘʿʠʩʧʣʘʪʣʠʚʘ ʢʦʤʙʠʥʘʮʠʿʘ 



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

24 

ʥʘ ʤʝʨʢʠ ʧʦʪʨʝʙʥʠ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʮʝʣʪʘ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ 

ʨʝʮʠʧʠʝʥʪʦʪ. 

ʇʨʝʜʚʠʜʝʥ ʝ Ăʢʦʤʙʠʥʠʨʘʥ ʧʨʠʩʪʘʧñ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ, ʧʨʠ ʰʪʦ 

ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʪʨʝʙʘ ʜʘ ʚʢʣʫʯʘʪ ʚʦ ʩʚʦʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʥʪʨʦʣʘ 

ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʪʦʯʢʘʩʪʠ ʠʟʚʦʨʠ ʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ʜʘ ʛʦ 

ʦʛʨʘʥʠʯʘʪ ʢʫʤʫʣʘʪʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʝʤʠʩʠʠʪʝ ʚʨʟ ʚʦʜʥʠʪʝ ʨʝʩʫʨʩʠ. 

ʆʚʦʿ ʧʨʦʝʢʪ ʚʢʣʫʯʫʚʘ ʠʥʚʝʩʪʠʮʠʿʘ ʢʦʿʘ ˃ʝ ʬʫʥʢʮʠʦʥʠʨʘ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 

ʙʘʨʘˁʘʪʘ ʥʘ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ. ʆʚʠʝ ʙʘʨʘˁʘ ʩʝ ʚʝ˃ʝ 

ʪʨʘʥʩʧʦʥʠʨʘʥʠ ʚʦ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ - ʇʨʘʚʠʣʥʠʢ ʟʘ ʫʩʣʦʚʠʪʝ, ʥʘʯʠʥʦʪ ʠ 

ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʥʘ ʝʤʠʩʠʿʘ ʟʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʧʦ ʥʠʚʥʦʪʦ 

ʧʨʝʯʠʩʪʫʚʘˁʝ, ʥʘʯʠʥʦʪ ʥʘ ʥʠʚʥʦʪʦ ʧʨʝʩʤʝʪʫʚʘˁʝ, ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʧʦʩʝʙʥʠʪʝ 

ʙʘʨʘˁʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ (ʉʣ. ʈʅʄ ʙʨ. 81 / 11). 

ʀʩʪʦ ʪʘʢʘ, ʇʉʆɺ ˃ʝ ʙʠʜʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ (ʈɼɺ) 

ʩʦ ʠʥʩʪʘʣʠʨʘˁʝ ʥʘ Ăʩʦʦʜʚʝʪʝʥ ʪʨʝʪʤʘʥñ ʩʦ ʮʝʣ ʜʘ ʩʝ ʠʩʧʦʣʥʘʪ ʝʢʦʣʦʰʢʠʪʝ ʮʝʣʠ 

ʧʦʩʪʘʚʝʥʠ ʚʦ ʯʣʝʥ 4 ʦʜ ʈɼɺ. 

ʏʣʝʥʦʪ 4 ʦʜ ʈʘʤʢʦʚʥʘʪʘ ʜʠʨʝʢʪʠʚʘ ʟʘ ʚʦʜʠ ʧʨʦʧʠʰʫʚʘ ʜʝʢʘ ʟʝʤʿʠʪʝ-ʯʣʝʥʢʠ ʪʨʝʙʘ 

ʜʘ ʛʠ ʩʧʨʦʚʝʜʘʪ ʥʝʦʧʭʦʜʥʠʪʝ ʤʝʨʢʠ ʟʘ ʜʘ ʩʝ ʩʧʨʝʯʠ ʚʣʦʰʫʚʘˁʝ ʥʘ ʩʪʘʪʫʩʦʪ ʥʘ ʩʠʪʝ 

ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʥʠ ʪʝʣʘ ʠ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʜʦʙʘʨ ʩʪʘʪʫʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʠ ʜʦʙʘʨ 

ʝʢʦʣʦʰʢʠ ʧʦʪʝʥʮʠʿʘʣ ʠ ʜʦʙʘʨ ʭʝʤʠʩʢʠ ʩʪʘʪʫʩ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʥʘ ʩʠʪʝ ʚʦʜʥʠ ʪʝʣʘ. 

ʋʨʝʜʙʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ (ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄ ʙʨ. 

99/16, 246/18 ʠ ʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʅʄ ʙʨ. 276/19, 256/21) ʝ ʜʦʥʝʩʝʥʘ ʩʦ ʚʣʝʛʫʚʘˁʝ ʚʦ 

ʩʠʣʘ ʥʘ ʿʘʥʫʘʨʠ 2024 ʛʦʜʠʥʘ. 

ʅʦʚʘʪʘ ʋʨʝʜʙʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ˃ʝ ʩʪʘʧʠ ʥʘ ʩʠʣʘ ʥʘ 1 

ʿʘʥʫʘʨʠ 2024 ʛʦʜʠʥʘ. 

ʈʝʭʘʙʠʣʠʪʘʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ 

ʇʨʦʝʢʪʦʪ ʟʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ ʤʨʝʞʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʦʧʰʪʠʥʘ ʐʪʠʧ ˃ʝ 

ʚʢʣʫʯʫʚʘ: ʢʘʥʘʣʠʟʘʮʠʿʘ (ʨʝʭʘʙʠʣʠʪʘʮʠʿʘ ʠ ʧʨʦʰʠʨʫʚʘˁʝ, ʥʘ ʮʝʚʢʠ ʩʦ ʜʠʿʘʤʝʪʘʨ 200 mm 

ï 1200 mm), ʰʘʭʪʠ (ʟʘʤʝʥʘ ʠ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʥʦʚʠ) ʠ ʧʨʠʜʨʫʞʥʠ ʦʙʿʝʢʪʠ. ɺʢʫʧʥʘʪʘ 

ʜʦʣʞʠʥʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʢʦʿʘ ˃ʝ ʩʝ ʨʝʭʘʙʠʣʠʪʠʨʘ ʠʟʥʝʩʫʚʘ 28.000 m. 

ʆʧʮʠʿʘʪʘ ʢʦʿʘ ʝ ʠʟʙʨʘʥʘ ʧʨʝʪʩʪʘʚʫʚʘ ʮʝʣʦʩʥʦ ʮʝʥʪʨʘʣʠʟʠʨʘʥ ʢʘʥʘʣʠʟʘʮʠʩʢʠ ʩʠʩʪʝʤ, 

ʰʪʦ ʟʥʘʯʠ ʠʟʛʨʘʜʙʘ ʥʘ ʝʜʥʘ ʇʉʆɺ ʠ ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʩʠʪʝ ʧʨʝʜʣʦʞʝʥʠ ʥʘʩʝʣʙʠ 

(ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʊʀʈɿ) ʩʦ ʇʉʆɺ ʐʪʠʧ.  



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

25 

 
ʉʣʠʢʘ 6 ʀʟʙʨʘʥʘ ʦʧʮʠʿʘ 1 ʟʘ ʨʝʭʘʙʠʣʠʪʘʮʠʿʘʪʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ 

ɼʦʧʦʣʥʠʪʝʣʥʦ, ʠʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʥʝʠʟʙʝʞʥʠʦʪ ʚʣʠʚ ʥʘ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʘ ʚʦ 

ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ, ʧʨʝʜʣʦʞʝʥʘ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʙʝʟʙʝʜʥʦʩʥʦ ʠʟʣʝʚʘˁʝ ʥʠʟʚʦʜʥʦ 

ʦʜ ʫʨʙʘʥʠʦʪ ʜʝʣ ʥʘ ʐʪʠʧ. ʆʚʦʿ ʧʨʝʣʠʚ ʪʨʝʙʘ ʜʘ ʛʠ ʦʩʣʦʙʦʜʠ ʩʠʪʝ ʧʨʦʪʦʮʠ ʰʪʦ ʛʠ 

ʥʘʜʤʠʥʫʚʘʘʪ ʚʢʫʧʥʠʪʝ ʧʨʦʝʢʪʠʨʘʥʠ ʧʨʦʪʦʮʠ (ʦʜ 608 l/s ʧʨʝʩʤʝʪʘʥʠ ʟʘ 2020 ʛʦʜʠʥʘ) ʠ ʥʘ 

ʪʦʿ ʥʘʯʠʥ ʜʘ ʩʝ ʩʧʨʝʯʠ ʧʨʝʦʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ ʇʉʆɺ. 



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

26 

 
ʉʣʠʢʘ 7 ʇʨʝʜʣʦʞʝʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʙʝʟʙʝʜʥʦʩʥʦ ʠʟʣʝʚʘˁʝ ʥʠʟʚʦʜʥʦ ʦʜ ʫʨʙʘʥʠʦʪ 

ʜʝʣ ʥʘ ʐʪʠʧ 

ʇʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ 

ɺʦ ʮʝʥʪʨʘʣʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ˃ʝ ʩʝ ʚʨʰʠ 

ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʟʘ ʥʘʩʝʣʙʠʪʝ ʐʪʠʧ, ʊʨʠ ʯʝʰʤʠ, ʉʪʘʨ 

ʂʘʨʘʦʨʤʘʥ ʠ ʏʘʨʜʘʢʣʠʿʘ. ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ʝ 

ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʢʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʧʦʩʪʨʦʿʢʘ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ, ʩʦ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ, ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ 

ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. 

ɼʦʧʦʣʥʠʪʝʣʥʦ, ʧʣʘʥʠʨʘʥʦ ʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ 

ʥʘʧʦʿʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. ʇʨʝʯʠʩʪʝʥʠʪʝ ʚʦʜʠ ˃ʝ 

ʩʝ ʠʩʧʫʰʪʘʘʪ ʚʦ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ.  

ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʝ ʜʠʤʝʥʟʠʦʥʠʨʘʥʘ ʟʘ ʢʘʧʘʮʠʪʝʪ ʦʜ 50.000 ʝʢʚʠʚʘʣʝʥʪ 

ʞʠʪʝʣʠ. ʉʝ ʧʨʦʛʥʦʟʠʨʘ ʤʘʣʦ ʥʘʤʘʣʫʚʘˁʝ ʚʦ ʧʝʨʠʦʜʦʪ ʥʘ ʜʠʟʘʿʥ ʟʘ ʧʨʦʛʥʦʟʠʨʘʥʠʦʪ 

ʧʨʦʩʝʯʝʥ ʜʥʝʚʝʥ ʧʨʦʪʦʢ: ʦʜ 10.954 m3/ʜʝʥ ʚʦ 2027 ʛ. ʥʘ 10.504 m3/ʜʝʥ ʚʦ 2053 ʛ. ɿʘ 

ʧʨʦʝʢʪʦʪ ʝ ʫʩʚʦʝʥ ʧʨʦʩʝʯʝʥ ʜʥʝʚʝʥ ʧʨʦʪʦʢ ʦʜ 127 ʣ/ʩ (10.696 m3/ʜʝʥ) ʰʪʦ ʩʦʦʜʚʝʪʩʪʚʫʚʘ 

ʥʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʧʨʦʝʢʪʠʨʘʥʘ ʚʨʝʜʥʦʩʪ. 

ɺʦ ʪʘʙʝʣʠʪʝ ʧʦʜʦʣʫ ʝ ʜʘʜʝʥ ʧʨʝʛʣʝʜ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʟʘ 

ʜʠʤʝʥʟʠʦʥʠʨʘˁʝ ʥʘ ʇʉʆɺ. 



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

27 

ʊʘʙʝʣʘ 2 ʇʨʦʝʢʪʥʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʇʉʆɺ ʐʪʠʧ 

ʇʘʨʘʤʝʪʘʨ ɽʜʠʥʠʮʘ ɺʨʝʜʥʦʩʪ 

ʇʦʚʨʟʘʥʦ ʜʦʤʘʰʥʦ ʥʘʩʝʣʝʥʠʝ  P           42.000  

ʀʥʩʪʠʪʫʮʠʦʥʘʣʝʥ / ʢʦʤʝʨʮʠʿʘʣʝʥ / ʠʥʜʫʩʪʨʠʩʢʠ ʝʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣʠ ʠɽɾ 8.000 

ɺʢʫʧʥʦ ɽʢʚʠʚʘʣʝʥʪ ʞʠʪʝʣʠ ɽɾ           50.000  

ʇʨʦʪʦʢ ʥʘ ʩʘʥʠʪʘʨʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ  
ʤ3/ʜ 6.908 

ʣ/ʩ 80 

ʇʨʦʪʦʢ ʥʘ ʠʥʬʠʣʪʨʠʨʘʥʘ ʚʦʜʘ 
ʤ3/ʜ 4.061 

ʣ/ʩ 47 

ʇʨʦʩʝʯʝʥ ʧʨʦʪʦʢ ʚʦ ʩʫʚʦ ʚʨʝʤʝ ï ʇʇʉɺ ʠʣʠ Qʩʚ.ʧʨʦʩʝʢ 

ʤ3/ʜ 10.969 

ʤ3/ʯ 457 

ʣ/ʩ 127 

ʄʘʢʩʠʤʘʣʝʥ ʜʥʝʚʝʥ ʧʨʦʪʦʢ ʚʦ ʩʫʚʦ ʚʨʝʤʝ 
ʤ3/ʜ 14,228 

ʣ/ʩ 165 

ʄʘʢʩʠʤʘʣʝʥ ʯʘʩʦʚʝʥ ʧʨʦʪʦʢ ʧʨʠ ʩʫʚʦ ʚʨʝʤʝ 
ʤ3/ʯ 681 

ʣ/ʩ 189 

ʤʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʧʨʠ ʚʣʘʞʥʦ ʚʨʝʤʝ (ʥʦʨʤʘʣʥʦ) ʠʣʠ Qʧʚʚ.ʥʦʨʤ 
ʤ3/ʯ 1.192 

ʣ/ʩ 331 

(Qʧʚʚ.ʥʦʨʤ. ʠ Qʩʚ.ʧʨʦʩʝʢ.) ʩʦʦʜʥʦʩ  - 3,6 

ʄʘʢʩʠʤʘʣʝʥ ʧʨʦʪʦʢ ʧʨʠ ʚʣʘʞʥʦ ʚʨʝʤʝ (ʚʦʥʨʝʜʥʦ) - ʠʣʠ Qʧʚʚ.ʚʦʥʨʝʜ.  ʣ/ʩ 406 

(Qʧʚʚ.ʚʦʥʨʝʜ ʠ Qʩʚ.ʧʨʦʩʝʢ.) ʩʦʦʜʥʦʩ - 4,5 

ʊʘʙʝʣʘ 3 ʇʨʦʝʢʪʥʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ ʇʉʆɺ ʐʪʠʧ 

ʇʘʨʘʤʝʪʘʨ ɽʜʠʥ. ɺʨʝʜʥʦʩʪ 

ʉʧʝʮʠʬʠʯʥʦ ʦʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʜʦʪʦʢʦʪ: (ʩʦʛʣʘʩʥʦ ʛʝʨʤʘʥʩʢʠʦʪ 
ʩʪʘʥʜʘʨʜ ɸʊɺ 131ɽ): 

  

ʉʧʝʮʠʬʠʯʥʦ BOD5 ʦʧʪʦʚʘʨʫʚʘˁʝ g/PEĀd 60 

ʉʧʝʮʠʬʠʯʥʦ COD ʦʧʪʦʚʘʨʫʚʘˁʝ g/PEĀd 120 

ʉʧʝʮʠʬʠʯʥʦ TSS ʦʧʪʦʚʘʨʫʚʘˁʝ g/PEĀd 70 

ʉʧʝʮʠʬʠʯʥʦ TN ʦʧʪʦʚʘʨʫʚʘˁʝ g/PEĀd 11 

ʉʧʝʮʠʬʠʯʥʦ TP ʦʧʪʦʚʘʨʫʚʘˁʝ g/PEĀd 1,8 

ʉʧʝʮʠʬʠʯʥʦ TP ʦʧʪʦʚʘʨʫʚʘˁʝ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʘʥʘʣʠʟʠ) g/PEĀd 0,6* 

ʆʧʪʦʚʘʨʫʚʘˁʝ ʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ:     

BOD5 ʦʧʪʦʚʘʨʫʚʘˁʝ 
ʢʛ/ʜ 

            
3.000  

COD ʦʧʪʦʚʘʨʫʚʘˁʝ 
ʢʛ/ʜ 

            
6.000  

TSS ʦʧʪʦʚʘʨʫʚʘˁʝ 
ʢʛ/ʜ 

            
3.500  

TN ʢʛ/ʜ               550  

TP ʦʧʪʦʚʘʨʫʚʘˁʝ ʢʛ/ʜ 90 

TP ʦʧʪʦʚʘʨʫʚʘˁʝ (ʣʘʙʦʨʘʪʦʨʠʩʢʠ ʘʥʘʣʠʟʠ) ʢʛ/ʜ 
                

30*  

ʂʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʢʘʥʘʣʠʟʘʮʠʿʘ:     
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ʇʘʨʘʤʝʪʘʨ ɽʜʠʥ. ɺʨʝʜʥʦʩʪ 

BOD5 ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʛ/ʣ               273  

COD ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʛ/ʣ               547  

TSS ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʤʛ/ʣ               319  

¢b ͦ͟ ͤͼ͔ͤͭͪ͊ͼ͙͊͞ ͎ͣκ͡                 рл  

¢t ͦͤ͟ͼ͔ͤͭͪ͊ͼ͙͊͞ ͎ͣκ͡                нΦт  

˿ͦͦ͒ͤͦͫ ͤ͊ ͍͍͔ͦͨͭͦ͊ͪͯ͊ͥ ͤ͊ ͙͊ͤ͊͊͘͟͡ͼ͙͊͞Υ     

ό/h5κ.h5рύ ͫͦ ͦ͒ͤͦͫ κ нΦл 

ό.h5рκ¢Ybύ ͫͦͦ͒ͤͦͫ κ рΦр 

ό.h5рκ¢tύ ͫͦͦ͒ͤͦͫ ͎ͫͦ͊ͫͤͦ͡ ͙͊͋ͦͪ͊ͭͦͪͫ͊͟͡ ͙͊ͤ͊͊͘͡ κ млл 

ϝ˶ ͙͊͋ͦͪ͊ͭͦͪͫ͊͟ ͙͊ͤ͊͊͘͡ ͤ͊ ͍ͫͯͪͦ͊ ͍ͦ͒͊Φ ˿͔ ͙͙ͦͪͫͭ͟ ͊ͦ͟͟ ͍͔ͨͦ͒ͦͤ͞ ͨͦ͒͊ͭͦ͟ ͊͘ ͔͔ͨͪͫͣͭ͊͟ ͤ͊ ͔ͣ͊ͫͤ ͙͋͊ͤͫ͡ ͙ 
͔͙ͦͤͦͣͫ͟͟ ͙͙͍͙ͨͪ͒ͦ͋͟ 

ʇʉʆɺ ʐʪʠʧ ʩʝ ʧʣʘʥʠʨʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʥʠʟʚʦʜʥʦ ʦʜ ʛʨʘʜʦʪ ʐʪʠʧ, ʥʘ ʣʦʢʘʣʠʪʝʪʦʪ 

Ăʂʘʣʠʤʝʨʦʚʦñ, ʥʘ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ 334, 331/1, 313/17 ʠ 1413/1. ʂʘʪʘʩʪʘʨʩʢʠʪʝ 

ʧʘʨʮʝʣʠ ʩʝ ʚʦ ʜʨʞʘʚʥʘ ʩʦʧʩʪʚʝʥʦʩʪ. ʃʦʢʘʮʠʿʘʪʘ ʝ ʦʜʨʝʜʝʥʘ ʩʦʛʣʘʩʥʦ ʩʪʫʜʠʿʘʪʘ ʟʘ 

ʠʟʚʦʜʣʠʚʦʩʪ ʠ ʘʥʘʣʠʟʘʪʘ ʥʘ ʪʨʦʰʦʮʠ ʠ ʧʨʠʜʦʙʠʚʢʠ ʦʜ 2017 ʛʦʜʠʥʘ, ʠ ʩʝ ʩʤʝʪʘ ʟʘ 

ʢʦʥʝʯʥʘ ʦʜʣʫʢʘ. 

ʆʜʙʨʘʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʇʉʆɺ ʩʝ ʥʘʦʺʘ ʥʘ ʢʨʘʿʦʪ ʦʜ ʧʦʩʪʦʝʯʢʠʦʪ ʛʣʘʚʝʥ 

ʢʘʥʘʣʠʟʘʮʠʩʢʠ ʢʦʣʝʢʪʦʨ. ʉʝ ʥʘʦʺʘ ʥʠʟʚʦʜʥʦ, ʚʦ ʥʘʿʥʠʩʢʠʦʪ ʜʝʣ ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʦʙʣʘʩʪ, 

ʰʪʦ ʝ ʧʦʚʦʣʥʦ ʦʜ ʘʩʧʝʢʪ ʥʘ ʛʨʘʚʠʪʘʮʠʩʢʠ ʜʦʪʦʢ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ. ʇʨʝʜʥʦʩʪ ʝ ʠ ʪʦʘ 

ʰʪʦ ʚʦ ʙʣʠʟʠʥʘ ʩʝ ʥʘʦʺʘ ʠ ʧʨʠʤʘʪʝʣʦʪ, ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ.  

ɻʝʥʝʨʘʣʥʦ ʇʉʆɺ ʝ ʜʠʤʝʥʟʠʦʥʠʨʘʥʘ ʟʘ ʢʘʧʘʮʠʪʝʪ ʦʜ 50.000 ɽɾ ʠ ʭʠʜʨʘʫʣʠʯʥʦ 

ʦʧʪʦʚʘʨʫʚʘˁʝ ʦʜ 346 ʣ/ʩ, ʪ.ʝ. 1.246 ʤ3/ʯ (ʩʦʦʜʚʝʪʥʦ ʥʘ ʤʘʢʩʠʤʘʣʥʠʦʪ ʧʨʦʪʦʢ ʧʨʠ ʚʣʘʞʥʠ 

ʚʨʝʤʝʥʩʢʠ ʫʩʣʦʚʠ (ʥʦʨʤʘʣʝʥ), ʟʘʝʜʥʦ ʩʦ ʠʥʪʝʨʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʦʜ ʦʜʚʦʜʥʫʚʘˁʝ ʥʘ 

ʪʠˁʘʪʘ, ʟʘ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʯʠʩʪʝˁʝ). 

ɹʘʿʧʘʩ ʣʠʥʠʿʘʪʘ ʥʘ ʇʉʆɺ ʟʘ ʠʪʥʠ ʩʠʪʫʘʮʠʠ ʝ ʜʠʤʝʥʟʠʦʥʠʨʘʥʘ ʟʘ ʤʘʢʩʠʤʘʣʝʥ 

ʢʘʧʘʮʠʪʝʪ ʥʘ ʛʣʘʚʥʠʦʪ ʢʦʣʝʢʪʦʨ (5.285 ʤ3/ʯ), ʜʦʜʝʢʘ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʪʘʤʧʦʥ ʨʝʟʝʨʚʦʘʨʦʪ 

ʟʘ ʘʪʤʦʩʬʝʨʩʢʠ ʚʦʜʠ ʤʦʞʝ ʜʘ ʛʦ ʧʨʠʤʠ ʚʠʰʦʢʦʪ ʘʪʤʦʩʬʝʨʩʢʘ ʚʦʜʠ (ʨʘʟʣʠʢʘʪʘ ʤʝʺʫ 

PWWF (ʚʦʥʨʝʜʥʦ) ʠ PWWF (ʥʦʨʤʘʣʥʦ)) ʟʘ ʤʠʥʠʤʘʣʥʦ ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ 2 ʯʘʩʘ.  

ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ʛʠ ʚʢʣʫʯʫʚʘ ʩʣʝʜʥʠʪʝ ʣʠʥʠʠ: 

- ʃʠʥʠʿʘ ʥʘ ʚʦʜʘ (ʤʝʭʘʥʠʯʢʠ ʧʨʝʜ-ʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ); 

- ʃʠʥʠʿʘ ʟʘ ʪʠˁʘ (ʘʥʘʝʨʦʙʥʘ ʩʪʘʙʠʣʠʟʘʮʠʿʘ ʥʘ ʪʠˁʘ ʠ ʤʝʭʘʥʠʯʢʦ 

ʦʜʚʦʜʥʫʚʘˁʝ); 

- ʃʠʥʠʿʘ ʟʘ ʙʠʦʛʘʩ (ʧʨʝʜ-ʪʨʝʪʤʘʥ ʥʘ ʙʠʦʛʘʩ, ʩʦʙʠʨʘˁʝ, ʩʢʣʘʜʠʨʘˁʝ ʠ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʚʦ CHP / TE ʠ/ʠʣʠ ʢʦʪʝʣʩʢʠ ʝʜʠʥʠʮʠ); 

- ʅʘʧʨʝʜʝʥ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ (ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘ); 

ɿʘ ʧʦʜʜʨʰʢʘ ʥʘ ʧʨʦʮʝʩʦʪ ʚʢʣʫʯʝʥʠ ʩʝ ʠ ʩʣʝʜʥʠʪʝ ʩʠʩʪʝʤʠ: 

- ʉʠʩʪʝʤ ʟʘ ʘʝʨʘʮʠʿʘ (ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ); 

- ʉʠʩʪʝʤ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʤʠʨʠʩ; 
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- ʉʠʩʪʝʤ ʟʘ ʪʝʭʥʠʯʢʘ ʚʦʜʘ; 

- ʉʫʧʝʨʥʘʪʘʥʪ ʠ ʚʥʘʪʨʝʰʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ; 

- ʉʠʩʪʝʤ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʙʫʥʘʨ ʟʘ ʪʝʭʥʠʯʢʘ ʚʦʜʘ; 

- ɼʠʟʝʣ ʛʝʥʝʨʘʪʦʨ ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʩʢʘ ʩʪʘʥʠʮʘ; ʠ 

- ʌʦʪʦʚʦʣʪʘʠʯʥʘ ʠʥʩʪʘʣʘʮʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. 

 

ʉʣʠʢʘ 8 ʌʘʟʘ I ʠ ʌʘʟʘ II ʥʘ ʣʠʥʠʿʘʪʘ ʟʘ ʚʦʜʘ 
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ʉʣʠʢʘ 9 ʌʘʟʘ I ʠ ʌʘʟʘ II ʥʘ ʣʠʥʠʿʘʪʘ ʟʘ ʪʠˁʘ 

ʇʨʦʮʝʩʦʪ ʥʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ˃ʝ ʛʠ ʩʦʜʨʞʠ ʩʣʝʜʥʠʚʝ ʧʨʦʮʝʩʥʠ ʝʜʠʥʠʮʠ: 

ʇʨʝʜ-ʪʨʝʪʤʘʥ ʠʣʠ ʤʝʭʘʥʠʯʢʠ ʪʨʝʪʤʘʥ 

- ɺʣʝʟʥʘ ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ ʩʦ ʛʨʫʙʠ ʨʝʰʝʪʢʠ 

- ʈʝʪʝʥʟʠʦʥʝʥ ʙʘʟʝʥ 

- ʄʝʭʘʥʠʯʢʠ ʪʨʝʪʤʘʥ ʢʦʿ ʩʝ ʩʦʩʪʦʠ ʦʜ: 

o ʌʠʥʠ ʨʝʰʝʪʢʠ ʠ ʘʝʨʠʨʘʥ ʧʝʩʢʦʣʦʚ ʠ ʤʘʩʣʦʬʘ˃ʘʯ; 
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o ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʧʝʩʦʢ; 

o ʉʠʩʪʝʤ ʟʘ ʧʨʝʥʦʩ ʥʘ ʤʘʩʥʦʪʠʠ 

- ʄʝʨʘʯ ʟʘ ʧʨʦʪʦʢ ʥʘ ʠʥʬʣʫʝʥʪ ʠ ʘʚʪʦʤʘʪʩʢʦ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʠ 

- ʇʨʠʤʘʨʥʠ ʨʝʟʝʨʚʦʘʨʠ ʟʘ ʩʝʜʠʤʝʥʪʘʮʠʿʘ 

ʄʝʭʘʥʠʯʢʠ ʧʨʝʜʪʨʝʪʤʘʥ ʝ ʧʨʚʠʦʪ ʯʝʢʦʨ ʚʦ ʧʨʝʯʠʩʪʫʚʘˁʝʪʦ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʟʘ 

ʜʘ ʩʝ ʟʘʰʪʠʪʠ ʥʠʟʚʦʜʥʘʪʘ ʦʧʨʝʤʘ (ʧʫʤʧʠ, ʚʝʥʪʠʣʠ, ʮʝʚʢʠ, ʤʠʢʩʝʨʠ, ʜʠʬʫʟʝʨʠ, ʠʪʥ.) ʦʜ 

ʦʰʪʝʪʫʚʘˁʝ ʠ ʟʘʪʥʫʚʘˁʝ. ʆʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʩʝ ʦʪʩʪʨʘʥʫʚʘʘʪ ʧʦʛʦʣʝʤʠ ʧʘʨʯʠˁʘ ʦʪʧʘʜ, 

ʠʥʝʨʪʝʥ ʤʘʪʝʨʠʿʘʣ (ʯʘʢʘʣ, ʧʝʩʦʢ) ʠ ʤʘʩʪʠ ʠ ʤʘʩʣʘ. 

ʉʝʢʫʥʜʘʨʝʥ, ʠʣʠ ʙʠʦʣʦʰʢʠ, ʪʨʝʪʤʘʥ 

- ɹʠʦʣʦʰʢʠ ʨʝʟʝʨʚʦʘʨʠ ʟʘ ʘʢʪʠʚʥʘ ʪʠˁʘ 

- ʉʝʢʫʥʜʘʨʥʠ ʨʝʟʝʨʚʦʘʨʠ ʟʘ ʩʝʜʠʤʝʥʪʘʮʠʿʘ 

- ʋɺ ʩʠʩʪʝʤ ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ 

- ʄʝʨʝˁʝ ʥʘ ʧʨʦʪʦʢʦʪ ʥʘ ʝʬʣʫʝʥʪʦʪ ʠ ʘʚʪʦʤʘʪʩʢʦ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ; 

- ʉʠʩʪʝʤ ʟʘ ʠʥʪʝʨʥʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ; 

- RAS ʠ WAS ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ ʠ 

- ʇʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʨʝʮʠʨʢʫʣʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ 

- ʍʝʤʠʩʢʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʬʦʩʬʦʨ (ʩʠʩʪʝʤ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʠ ʜʦʟʠʨʘˁʝ ʥʘ 

ʞʝʣʝʟʝʥ ʭʣʦʨʠʜ). 

ʉʝʢʫʥʜʘʨʥʦʪʦ ʧʨʝʯʠʩʪʫʚʘˁʝ (ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʿʘʛʣʝʨʦʜ) ʩʧʦʨʝʜ 

ʪʝʨʤʠʥʦʣʦʛʠʿʘʪʘ ʚʦ ʧʨʝʯʠʩʪʫʚʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʧʨʦʮʝʩʦʪ ʥʘ ʙʠʦʣʦʰʢʘ 

ʦʢʩʠʜʘʮʠʿʘ ʥʘ ʨʘʩʪʚʦʨʝʥʘ ʠ ʢʦʣʦʠʜʘʣʥʘ ʦʨʛʘʥʩʢʘ ʤʘʪʝʨʠʿʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʘʢʪʠʚʥʘ 

ʪʠˁʘ. ɸʢʪʠʚʥʘ ʪʠˁʘ ʝ ʛʫʩʪʘʪʘ ʤʠʢʨʦʙʥʘ ʢʫʣʪʫʨʘ (ʧʨʝʪʝʞʥʦ ʙʘʢʪʝʨʠʠ ʠ ʧʨʦʪʦʟʦʠ) ʚʦ 

ʘʝʨʠʨʘʥʘʪʘ ʦʪʧʘʜʥʘ ʩʫʩʧʝʥʟʠʿʘ. ʅʘʿʯʝʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚʦ ʘʢʪʠʚʥʘʪʘ ʪʠˁʘ ʩʝ 

ʭʝʪʝʨʦʪʨʦʬʥʠʪʝ ʙʘʢʪʝʨʠʠ, ʛʘʙʠʪʝ ʠ ʧʨʦʪʦʟʦʠʪʝ.  

ʊʝʨʮʠʿʘʨʥʦʪʦ ʧʨʝʯʠʩʪʫʚʘˁʝ, ʪ.ʝ. ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʥʫʪʨʠʝʥʪʠ (N ʠ P) ʚʦ 

ʤʦʜʝʨʥʠʪʝ ʧʦʩʪʨʦʿʢʠ ʩʝ ʨʝʘʣʠʟʠʨʘ ʩʦ ʤʠʢʨʦʬʣʦʨʘ, ʩʦ ʰʪʦ ʩʝ ʩʦʟʜʘʚʘʘʪ ʩʧʝʮʠʬʠʯʥʠ 

ʝʢʦʣʦʰʢʠ ʫʩʣʦʚʠ.  

ɸʟʦʪʦʪ ʩʝ ʦʪʩʪʨʘʥʫʚʘ ʚʦ ʙʠʦʨʝʘʢʪʦʨʦʪ ʩʦ ʧʨʦʮʝʩʦʪ ʥʘ ʥʠʪʨʠʬʠʢʘʮʠʿʘ ï 

ʜʝʥʠʪʨʠʬʠʢʘʮʠʿʘ. ɸʟʦʪʦʪ ʚʦ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʤʦʞʝ ʜʘ ʙʠʜʝ ʚʦ ʚʠʜ ʥʘ ʘʤʦʥʠʿʘʢ, ʦʨʛʘʥʩʢʠ 

ʘʟʦʪ, ʥʠʪʨʘʪʠ ʠ ʥʠʪʨʠʪʠ. ɺʦ ʢʦʤʫʥʘʣʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʜʦʤʠʥʘʥʪʥʠ ʩʝ ʘʤʦʥʠʿʘʢʦʪ ʠ 

ʦʨʛʘʥʠʩʢʠ ʚʨʟʘʥʠʦʪ ʘʟʦʪ. ɺʦ ʧʨʦʮʝʩʦʪ ʥʘ ʥʠʪʨʠʬʠʢʘʮʠʿʘ ʘʤʦʥʠʿʘʢ ʘʟʦʪ ʩʝ ʧʨʝʪʚʦʨʘ ʚʦ 

ʥʠʪʨʠʪ ʚʦ ʘʝʨʦʙʥʠ ʫʩʣʦʚʠ ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʙʘʢʪʝʨʠʠ Nitrosomonas. ʅʠʪʨʠʪʦʪ ʧʦʪʦʘ ʩʝ 

ʦʢʩʠʜʠʨʘ ʜʦ ʥʠʪʨʘʪ ʩʦ Nitrobacter: ʚʪʦʨʘʪʘ ʬʘʟʘ ʦʜ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʘʟʦʪ ʝ ʧʨʦʮʝʩʦʪ ʥʘ 

ʜʝʥʠʪʨʠʬʠʢʘʮʠʿʘ. ɺʦ ʘʥʦʢʩʠʯʥʠ ʫʩʣʦʚʠ ʩʝ ʦʜʚʠʚʘ ʨʝʜʫʢʮʠʿʘ ʥʘ ʥʠʪʨʘʪʦʪ ʜʦ 

ʝʣʝʤʝʥʪʘʨʝʥ ʘʟʦʪ. 
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ʊʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

- ʇʨʠʤʘʨʥʘ ʧʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʪʠˁʘ 

- ʇʨʠʤʘʨʝʥ ʟʛʫʩʥʫʚʘʯ ʥʘ ʪʠˁʘ ï ʛʨʘʚʠʪʘʮʠʩʢʠ ʟʛʫʩʥʫʚʘʯ ʟʘ ʧʨʠʤʘʨʥʘ ʪʠˁʘ 

- ʄʝʭʘʥʠʯʢʦ ʟʛʫʩʥʫʚʘˁʝ ʥʘ ʩʝʢʫʥʜʘʨʥʘʪʘ ʪʠˁʘ ʥʘ ʟʛʫʩʥʫʚʘʯʠʪʝ ʥʘ ʙʘʨʘʙʘʥʦʪ 

- ʈʝʟʝʨʚʦʘʨ ʟʘ ʤʝʰʘˁʝ ʥʘ ʟʛʫʩʥʘʪʘ ʪʠˁʘ 

- ʇʫʤʧʥʘ ʩʪʘʥʠʮʘ ʟʘ ʟʛʫʩʥʘʪʘ ʪʠˁʘ 

- ɸʥʘʝʨʦʙʥʠ ʜʠʛʝʩʪʦʨʠ ʟʘ ʪʠˁʘ 

- ɿʛʫʩʥʫʚʘʯ ʥʘ ʜʠʛʝʩʪʠʨʘʥʘ ʪʠˁʘ ï ʛʨʘʚʠʪʘʮʠʩʢʠ ʟʛʫʩʥʫʚʘʯ 

- ʇʫʤʧʠ ʟʘ ʜʦʪʫʨ ʚʦ ʜʝʢʘʥʪʝʨʦʪ; 

- ʆʜʚʦʜʥʫʚʘˁʝ ʥʘ ʪʠˁʘʪʘ ʥʘ ʮʝʥʪʨʠʬʫʛʘʣʥʠʪʝ ʜʝʢʘʥʪʝʨʠ 

- ʉʠʩʪʝʤʠ ʟʘ ʢʦʥʜʠʮʠʦʥʠʨʘˁʝ ʥʘ ʪʠˁʘʪʘ ʟʘ ʟʛʫʩʥʫʚʘˁʝ ʠ ʦʜʚʦʜʥʫʚʘˁʝ 

ʅʘʧʨʝʜʝʥ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ 

ʃʠʥʠʿʘʪʘ ʟʘ ʪʠˁʘ ʚʦ ʇʉʆɺ ʐʪʠʧ ˃ʝ ʚʢʣʫʯʫʚʘ ʥʘʧʨʝʜʝʥ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ: 

ʘʥʘʝʨʦʙʥʦ ʩʪʘʙʠʣʠʟʠʨʘʥʘ ʠ ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ˃ʝ ʙʠʜʝ ʧʦʜʣʦʞʥʘ ʥʘ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ 

ʥʘ ʪʠˁʘʪʘ, ʠʣʠ ʘʣʪʝʨʥʘʪʠʚʥʦ ʥʘ ʪʨʝʪʤʘʥ ʩʦ ʚʘʨ.  

ʉʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ - ʧʨʠʥʮʠʧʠ 

ʂʘʢʦ ʰʪʦ ʠʤʝʪʦ ʩʫʛʝʨʠʨʘ, ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʝ ʧʨʦʮʝʩ ʥʘ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʩʦ 

ʧʦʤʦʰ ʥʘ ʩʦʣʘʨʥʘʪʘ ʝʥʝʨʛʠʿʘ ʢʘʢʦ ʛʣʘʚʝʥ ʠʟʚʦʨ. ʉʝ ʠʟʚʝʜʫʚʘ ʚʦ ʭʘʣʠ ʢʦʠ ʩʝ ʩʧʦʨʝʜʣʠʚʠ 

ʩʦ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʩʪʘʢʣʝʥʠʮʠ. ʂʣʠʤʘʪʘ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʝ ʧʦʛʦʜʥʘ ʟʘ ʦʚʦʿ ʪʠʧ ʥʘ 

ʩʫʰʝˁʝ, ʩʦ ʧʨʦʩʝʯʥʘ ʩʦʥʯʝʚʘ ʠʨʠʜʘʮʠʿʘ ʦʜ 1.600 kW/m2/a.  

ʇʨʦʮʝʩʦʪ ʥʘ ʩʫʰʝˁʝ ʟʘʧʦʯʥʫʚʘ ʢʦʛʘ ʩʦʥʯʝʚʦʪʦ ʟʨʘʯʝˁʝ ʝ ʘʧʩʦʨʙʠʨʘʥʦ ʦʜ 

ʩʪʨʘʥʘ ʥʘ ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ. ʆʚʘ ʜʦʚʝʜʫʚʘ ʜʦ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ. 

ɼʦʧʦʣʥʠʪʝʣʥʦ, ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʧʘʨʝʘʪʘ ʚʦ ʪʠˁʘʪʘ ʠʩʪʦ ʪʘʢʘ ʩʝ ʟʛʦʣʝʤʫʚʘ, ʰʪʦ ʛʠ 

ʠʩʪʫʨʢʫʚʘ ʤʦʣʝʢʫʣʠʪʝ ʥʘ ʚʦʜʘ ʝʜʥʦ ʥʠʚʦ ʧʦʛʦʨʝ ʚʦ ʚʦʟʜʫʭʦʪ. ɿʘʩʠʪʝʥʠʦʪ (ʚʣʘʞʝʥ) 

ʚʦʟʜʫʭ ʥʘ ʚʨʚʦʪ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʪʠˁʘʪʘ ʩʝ ʙʫʪʢʘ ʥʘʜʚʦʨ ʧʨʝʢʫ ʚʝʥʪʠʣʘʪʦʨʠ, ʜʦʜʝʢʘ 

ʣʘʜʥʠʦʪ ʠ ʩʫʚ ʚʦʟʜʫʭ ʩʝ ʚʥʝʩʫʚʘ ʧʨʝʢʫ ʚʩʠʩʥʠ ʦʪʚʦʨʠ.  

ɹʠʜʝʿ˃ʠ ʝ ʢʨʠʪʠʯʥʦ ʮʝʣʦ ʚʨʝʤʝ ʜʘ ʠʤʘ ʚʣʘʞʥʠ ʯʝʩʪʠʯʢʠ ʥʘ ʛʦʨʥʘʪʘ ʧʦʚʨʰʠʥʘ, 

ʦʙʨʘʙʦʪʫʚʘˁʝ ʠ ʚʨʪʝˁʝ ʥʘ ʪʠˁʘʪʘ ʝ ʟʘʜʦʣʞʠʪʝʣʥʦ.  

ʇʨʠʥʮʠʧʠʪʝ ʥʘ ʩʦʣʘʨʥʦʪʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʝ ʧʨʠʢʘʞʘʥʦ ʥʘ ʉʣʠʢʘ 10. 
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ʉʣʠʢʘ 10 ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʥʘ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ 

ʉʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ï ʪʝʭʥʠʯʢʠ ʜʝʪʘʣʠ 

ʆʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ʦʜ ʜʝʢʘʥʪʝʨ ʮʝʥʪʨʠʬʫʛʘʪʘ ˃ʝ ʙʠʜʝ ʩʪʘʚʝʥʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝʨ ʠ 

˃ʝ ʩʝ ʜʦʩʪʘʚʫʚʘ ʜʦ ʧʨʦʩʪʦʨʦʪ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ ʥʘʜʚʦʨ ʦʜ ʟʛʨʘʜʘʪʘ ʟʘ 

ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘʪʘ. ʇʨʦʩʪʦʨʦʪ ʟʘ ʤʘʥʠʧʫʣʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ ʢʘʢʦ ʜʦʜʘʪʦʢ ʥʘ ʟʛʨʘʜʘʪʘ 

ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘʪʘ ˃ʝ ʙʠʜʝ ʧʦʢʨʠʝʥʘ ʢʘʢʦ ʙʠ ʩʝ ʩʧʨʝʯʠʣ ʢʦʥʪʘʢʪ ʥʘ ʪʠˁʘʪʘ ʩʦ 

ʜʦʞʜ ʠ ʩʥʝʛ ʠ ʩʦ ʪʦʘ ʩʝ ʜʦʟʚʦʣʫʚʘ ʣʝʩʝʥ ʧʨʠʩʪʘʧ ʥʘ ʤʘʰʠʥʝʨʠʿʘ. ʆʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ 

˃ʝ ʙʠʜʝ ʠʟʥʝʩʝʥʘ ʥʘʜʚʦʨ ʦʜ ʧʦʩʪʨʦʿʢʘʪʘ ʩʦ ʧʦʤʦʰ ʥʘ ʙʘʛʝʨ ʠ ˃ʝ ʩʝ ʥʦʩʠ ʚʦ ʭʘʣʠʪʝ ʟʘ 

ʩʫʰʝˁʝ.  

ʍʘʣʠʪʝ ʟʘ ʩʫʰʝˁʝ ˃ʝ ʙʠʜʘʪ ʪʠʧʠʯʥʠ ʩʪʘʢʣʝʥʠʮʠ, ʠʟʛʨʘʜʝʥʠ ʩʦ ʜʠʤʝʥʟʠʠ ʦʜ 12- 

16 m ʰʠʨʠʥʘ ʠ 90 ï 120 m ʜʦʣʞʠʥʘ. ʇʦʜʦʪ ʥʘ ʭʘʣʠʪʝ ˃ʝ ʙʠʜʝ ʠʟʨʘʙʦʪʝʥ ʦʜ ʙʝʪʦʥ, 

ʦʙʠʢʦʣʝʥ ʦʜ 80 ï 100 cm ʚʠʩʦʢʠ ʼʠʜʦʚʠ. ʏʝʣʠʯʥʘ ʢʦʥʩʪʨʫʢʮʠʿʘ ˃ʝ ʙʠʜʝ ʧʦʩʪʘʚʝʥ ʥʘ 

ʼʠʜʦʚʠʪʝ ʠ ˃ʝ ʙʠʜʝ ʧʦʢʨʠʝʥʘ ʩʦ ʧʨʦʼʠʨʥʦ ʩʪʘʢʣʦ. ʇʦʩʪʨʦʿʢʘʪʘ ʟʘ ʩʫʰʝˁʝ ˃ʝ ʙʠʜʝ 

ʦʧʨʝʤʝʥʘ ʩʦ ʧʦʩʪʦʿʘʥʠ ʦʪʚʦʨʠ ʟʘ ʚʦʟʜʫʭ, ʚʝʥʪʠʣʘʪʦʨʠ ʟʘ ʠʩʧʫʩʪ ʥʘ ʚʦʟʜʫʭ ʠ ʤʘʰʠʥʘ ʟʘ 

ʚʨʪʝˁʝ ʠ ʤʝʰʘˁʝ ʥʘ ʪʠˁʘʪʘ.  

ʆʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ ˃ʝ ʙʠʜʝ ʜʦʩʪʘʚʝʥʘ ʜʦ ʚʣʝʟʦʪ ʚʦ ʭʘʣʘʪʘ ʥʘ ʝʜʥʘ ʩʪʨʘʥʘ, 

ʧʦʜʝʜʥʘʢʚʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʧʦʜʦʪ ʠ ˃ʝ ʩʝ ʙʫʪʢʘ ʢʦʥ ʢʨʘʿʦʪ ʥʘ ʭʘʣʘʪʘ. ʉʫʚʘʪʘ ʪʠˁʘ ˃ʝ 

ʙʠʜʝ ʠʟʥʝʩʝʥʘ ʦʜ ʭʘʣʘʪʘ ʩʦ ʧʦʤʦʰ ʥʘ ʙʘʛʝʨ ʠ ʧʨʝʥʝʩʝʥʘ ʚʦ ʢʦʥʪʝʿʥʝʨʠ ʟʘ ʪʨʘʥʩʧʦʨʪ 

ʥʘʜʚʦʨ ʦʜ ʧʦʩʪʨʦʿʢʘʪʘ.  

ʍʘʣʠʪʝ ʩʝ ʜʠʟʘʿʥʠʨʘʥʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʪʨʝʙʠʪʝ ʟʘ ʤʠʥʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 

ʩʫʚʘ ʤʘʪʝʨʠʿʘ ʚʦ ʪʠˁʘʪʘ ʦʜ 60%. ʄʝʩʝʯʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ʩʝ 

ʚʥʝʩʫʚʘ ʚʦ ʭʘʣʠʪʝ, ʥʦ ʠʟʥʦʩʦʪ ʥʘ ʩʫʚʘ ʪʠˁʘ ʥʘʜʚʦʨ ʦʜ ʭʘʣʠʪʝ ʝ ʨʘʟʣʠʯʝʥ ʩʝʢʦʿ ʤʝʩʝʮ. 

ɿʘ ʚʨʝʤʝ ʥʘ ʟʠʤʩʢʠʪʝ ʤʝʩʝʮʠ, ʧʨʦʮʝʩʦʪ ʪʨʘʝ 4 ʤʝʩʝʮʠ, ʜʦʜʝʢʘ ʚʦ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ 

ʠʩʪʠʦʪ ʧʨʦʮʝʩ ʪʨʘʝ 1 ʤʝʩʝʮ. 
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ʊʘʙʝʣʘ 4 ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʫʚʘ ʪʠˁʘ ʧʦ ʤʝʩʝʮʠ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʤʝʪʦʜʦʪ ʥʘ ʩʦʣʘʨʥʦ 
ʩʫʰʝˁʝ 

 

ʂʨʘʿʥʠʦʪ ʧʨʦʠʟʚʦʜ ʝ ʛʨʘʥʫʣʠʨʘʥ ʤʘʪʝʨʠʿʘʣ, ʩʦʦʜʚʝʪʝʥ ʟʘ: ʧʦʥʘʪʘʤʦʰʝʥ ʪʨʝʪʤʘʥ 

ʚʦ ʤʦʥʦ-ʠʥʩʝʥʝʨʘʪʦʨʠ, ʠʥʩʝʥʝʨʘʪʦʨʠ ʟʘ ʦʪʧʘʜ, ʫʧʦʪʨʝʙʘ ʢʘʢʦ ʧʦʢʨʠʚʢʘ ʥʘ ʜʝʧʦʥʠʠ ʟʘ 

ʮʚʨʩʪ ʦʪʧʘʜ ʠ ʫʧʦʪʨʝʙʘ ʚʦ ʟʝʤʿʦʜʝʣʠʝ.  

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʦʣʘʨʥʦ ʩʫʰʝʥʘ ʪʠˁʘ ʚʦ ʇʉʆɺ ʐʪʠʧ ʝ ʧʨʠʢʘʞʘʥʘ ʚʦ ʊʘʙʝʣʘ 5. 

ʊʘʙʝʣʘ 5 ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʩʦʣʘʨʥʦ ʩʫʰʝʥʘ ʪʠˁʘ ʧʦ ʬʘʟʠ 

ʇʘʨʘʤʝʪʘʨ ʌʘʟʘ I ʌʘʟʘ II ɽʜʠʥʠʮʘ 

ʉʦʜʨʞʠʥʘ ʥʘ ʩʫʚʘ ʤʘʪʝʨʠʿʘ ʚʦ ʦʙʝʟʚʦʜʥʝʪʘʪʘ 
ʪʠˁʘ 

22-25 22-25 % 

ʂʦʣʠʯʠʥʘ ʥʘ ʦʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ 

953 893 tDS/y 

2.612 2.448 kgDS/d 

4.331 4.058 t-vol/y 

ʂʦʣʠʯʠʥʘ ʥʘ ʢʨʘʝʥ ʧʨʦʜʫʢʪ ï ʩʫʚʘ ʪʠˁʘ 

73 73 % 

953 893 tDS/y 

2.612 2.447 kgDS/d 

1.306 1.223 t-vol/y 

3.578 3.350 kg-vol/d 

4,77 4,47 m3/d 

ɻʦʜʠʰʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ 77.850 77.850 kWh/y 

ɻʘʩʦʚʦʜ ʢʦʿ ʩʝ ʩʦʩʪʦʠ ʦʜ ʝʜʠʥʠʮʠ ʥʝʦʧʭʦʜʥʠ ʟʘ ʟʘʛʨʝʚʘˁʝ ʥʘ ʘʥʘʝʨʦʙʥʠʪʝ 

ʜʠʛʝʩʪʦʨʠ ʟʘ ʪʠˁʘ, ʝʚʘʢʫʘʮʠʿʘ ʥʘ ʚʠʰʦʢʦʪ ʙʠʦʛʘʩ ʠ ʦʙʥʦʚʫʚʘˁʝ ʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʢʫ ʊɽ-

ʊʆ ï CHP, ʩʧʦʨʝʜ ʩʣʝʜʥʠʦʪ ʨʝʜʦʩʣʝʜ: 

- ʈʝʟʝʨʚʦʘʨ ʟʘ ʟʘʜʨʞʫʚʘˁʝ ʥʘ ʛʘʩ 

- ʇʣʘʤʝʥʠʢ ʥʘ ʛʘʩ 

- ʆʪʩʪʨʘʥʫʚʘˁʝ ʥʘ H2S ï ʩʠʩʪʝʤ ʟʘ ʜʦʟʠʨʘˁʝ ʞʝʣʝʟʦ ʭʣʦʨʠʜ FeCL3 

- ʉʠʩʪʝʤ ʟʘ ʧʨʝʜ-ʪʨʝʪʤʘʥ ʥʘ ʙʠʦʛʘʩ ï ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʢʦʥʜʝʥʟʘʪ, ʬʠʣʪʨʘʮʠʿʘ 

ʥʠʟ ʧʝʩʦʯʝʥ ʠ ʢʝʨʘʤʠʯʢʠ ʬʠʣʪʝʨ ʠ ʘʢʪʠʚʝʥ ʿʘʛʣʝʥ 

- ɻʘʩʝʥ ʤʦʪʦʨ ʟʘ CHP  
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- ʉʠʩʪʝʤ ʟʘ ʟʘʪʦʧʣʫʚʘˁʝ ʥʘ ʪʠˁʘʪʘ ʩʦ ʨʘʟʤʝʥʫʚʘʯ ʥʘ ʪʦʧʣʠʥʘ, ʙʦʿʣʝʨ ʥʘ ʛʘʩ ʠ 

ʧʫʤʧʠ. 

ʇʨʦʮʝʩʥʠʪʝ ʜʠʿʘʛʨʘʤʠ ʟʘ ʣʠʥʠʿʘʪʘ ʟʘ ʚʦʜʘ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʉʣʠʢʘ 11 ʠ 

ʧʨʦʮʝʩʥʠʪʝ ʜʠʿʘʛʨʘʤʠ ʟʘ ʣʠʥʠʿʘʪʘ ʟʘ ʪʠˁʘ (ʩʦ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ) ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 

12. 

 
ʉʣʠʢʘ 11 ʌʘʟʘ I ʠ ʌʘʟʘ II ʥʘ ʣʠʥʠʿʘʪʘ ʟʘ ʚʦʜʘ 
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ʉʣʠʢʘ 12 ʇʨʦʮʝʩʥʘ ʰʝʤʘ ʟʘ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ 

ɻʣʘʚʥʘ ʧʨʝʜʥʦʩʪ ʥʘ ʦʚʘʘ ʦʧʮʠʿʘ ʝ ʜʝʢʘ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʢʨʘʝʥ ʧʨʦʠʟʚʦʜ ʝ ʤʥʦʛʫ 

ʤʘʣʘ. 

ʈʠʟʠʢʦʪ ʦʜ ʦʚʘʘ ʧʦʩʪʘʧʢʘ ʥʘ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʝ ʧʦʪʝʥʮʠʿʘʣʥʦʪʦ 

ʛʝʥʝʨʠʨʘˁʝ ʥʘ ʤʠʨʠʩʠ. ʊʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ ʤʝʰʘˁʝ ʠ ʚʨʪʝˁʝ ʥʘ ʪʠˁʘʪʘ ʤʦʨʘ ʜʘ ʙʠʜʝ 

ʜʠʟʘʿʥʠʨʘʥʘ ʪʘʢʘ ʰʪʦ ˃ʝ ʩʝ ʧʦʩʪʠʛʥʝ ʜʦʚʦʣʥʘ ʘʝʨʘʮʠʿʘ ʟʘ ʮʝʣʦʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ 
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ʪʠˁʘ, ʧʘ ʟʘʪʦʘ ʩʦʟʜʘʚʘˁʝʪʦ ʥʘ ʥʝʧʨʠʿʘʪʥʠ ʤʠʨʠʩʠ ʦʜ ʘʥʘʝʨʦʙʥʠ ʫʩʣʦʚʠ ʩʝ 

ʝʣʠʤʠʥʠʨʘ.  

ʉʣʫʯʘʠ ʢʘʜʝ ˃ʝ ʠʤʘ ʣʦʰʘ ʤʠʨʠʟʙʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʘʪ ʨʝʪʢʠ ʜʦʢʦʣʢʫ ʩʝ 

ʠʟʚʝʜʫʚʘ ʩʦʦʜʚʝʪʥʘ ʦʧʝʨʘʮʠʿʘ ʥʘ ʩʠʩʪʝʤʦʪ. 

ʈʘʙʦʪʥʠʮʠʪʝ ʢʦʠ ˃ʝ ʨʘʙʦʪʘʪ ʩʦ ʩʫʚʘʪʘ ʪʠˁʘ ʪʨʝʙʘ ʜʘ ʥʦʩʘʪ ʟʘʰʪʠʪʥʘ 

ʦʧʨʝʤʘ ʟʘ ʨʝʩʧʠʨʘʪʦʨʝʥ ʩʠʩʪʝʤ. ɺʦ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ ʢʦʛʘ ʪʠˁʘʪʘ ˃ʝ ʙʠʜʝ ʤʥʦʛʫ 

ʩʫʚʘ (ʧʦʚʝ˃ʝ ʦʜ 85% ʩʫʚʘ ʤʘʪʝʨʠʿʘ), ʤʦʞʥʘ ʝ ʧʦʿʘʚʘ ʥʘ ʝʤʠʩʠʠ ʥʘ ʧʨʘʰʠʥʘ.  

ʇʨʝʨʘʙʦʪʢʘ ʩʦ ʚʘʨ 

ʇʨʝʨʘʙʦʪʢʘ ʩʦ ʚʘʨ ï ʧʨʠʥʮʠʧʠ 

ʇʨʝʨʘʙʦʪʢʘ ʩʦ ʚʘʨ ʝ ʝʜʥʦʩʪʘʚʝʥ ʤʝʪʦʜ ʥʘ ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʢʦʣʠʯʠʥʘ ʥʘ ʩʫʚʘ 

ʤʘʪʝʨʠʿʘ ʚʦ ʪʠˁʘʪʘ ʧʨʝʢʫ ʤʝʰʘˁʝ ʥʘ ʩʪʘʙʠʣʠʟʠʨʘʥʘ, ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ʠ CaO ʠʣʠ 

ʭʠʜʨʠʨʘʥ Ca(OH)2 ʚʘʨ. ʅʘʿʯʝʩʪʦ ʩʝ ʜʦʜʘʚʘ ʢʦʛʘ ʪʨʝʙʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 35% ʩʫʚʘ ʤʘʪʝʨʠʿʘ 

ʩʦ ʮʝʣ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʥʘ ʜʝʧʦʥʠʿʘ. ʋʧʦʪʨʝʙʘʪʘ ʥʘ ʚʘʨ ʩʝ ʧʨʝʧʦʨʘʯʫʚʘ ʟʘ ʇʉʆɺ ʐʪʠʧ 

ʙʠʜʝʿ˃ʠ ʝ ʧʨʠʩʫʪʥʘ ʝʛʟʦʪʝʨʤʥʘ ʭʝʤʠʩʢʘ ʨʝʘʢʮʠʿʘ ʥʘ ʭʠʜʨʘʮʠʿʘ. 

CaO (s) +  H2O (l) = Ca(OH)2 (s)       ȹH = ï 65 kJ/mol. 

ʉʣʦʙʦʜʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʚʦʜʘ ʚʦ ʩʤʝʩʘʪʘ ʦʜ ʪʠˁʘ ʩʝ ʥʘʤʘʣʫʚʘʘʪ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʪʠˁʘʪʘ ʩʝ ʟʛʦʣʝʤʫʚʘ ʨʝʟʫʣʪʠʨʘʿ˃ʠ ʩʦ ʠʥʘʢʪʠʚʘʮʠʿʘ ʥʘ ʧʘʪʦʛʝʥʦʪ.  

ʇʨʝʨʘʙʦʪʢʘ ʩʦ ʚʘʨ ï ʪʝʭʥʠʯʢʠ ʜʝʪʘʣʠ 

ɺʘʨʪʘ ˃ʝ ʩʝ ʩʢʣʘʜʠʨʘ ʚʦ ʥʝʨʺʦʩʫʚʘʯʢʠ ʩʠʣʦʩ ʧʦʩʪʘʚʝʥ ʥʘʜʚʦʨ ʦʜ ʙʝʪʦʥʩʢʘʪʘ 

ʛʨʘʜʙʘ, ʚʝʜʥʘʰ ʜʦ ʦʙʿʝʢʪʦʪ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘʪʘ. ɵʝ ʙʠʜʝ ʜʦʟʠʨʘʥʘ ʚʦ ʝʜʠʥʠʮʘʪʘ 

ʟʘ ʤʝʰʘˁʝ ʥʘ ʪʠˁʘ ʠ ʚʘʨ ʟʘ ʭʦʤʦʛʝʥʠʟʘʮʠʿʘ ʠ ʨʝʘʢʮʠʿʘ. ʆʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ ˃ʝ ʩʝ 

ʜʦʩʪʘʚʫʚʘ ʜʦ ʝʜʠʥʠʮʘʪʘ ʟʘ ʤʝʰʘˁʝ ʥʘ ʪʠˁʘ ʠ ʚʘʨ ʜʠʨʝʢʪʥʦ ʦʜ ʜʝʢʘʥʪʝʨ ʮʝʥʪʨʠʬʫʛʘʪʘ 

ʧʨʝʢʫ ʪʨʘʥʩʧʦʨʪʥʘ ʣʝʥʪʘ. ʄʝʰʘʚʠʥʘʪʘ ʦʜ ʪʠˁʘ ʠ ʚʘʨ ˃ʝ ʩʝ ʩʢʣʘʜʠʨʘ ʚʦ ʢʦʥʪʝʿʥʝʨ.  

ɼʦʟʠʨʘˁʝ ʥʘ ʚʘʨ ʦʜ 0,5 ï 0,7 kg/kg ʩʫʚʘ ʤʘʪʝʨʠʿʘ ʝ ʧʦʪʨʝʙʥʦ ʟʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

35% ʩʫʚʘ ʤʘʪʝʨʠʿʘ ʜʦʢʦʣʢʫ ʦʙʝʟʚʦʜʥʝʪʘʪʘ ʪʠˁʘ ʥʘ ʚʣʝʟ ʝ ʩʦ 20-25% ʩʫʚʘ ʤʘʪʝʨʠʿʘ.  

ʇʨʝʩʤʝʪʢʠʪʝ ʟʘ ʬʠʥʘʣʥʠʦʪ ʧʨʦʠʟʚʦʜ ʠ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʘʨ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ 

ʊʘʙʝʣʘ 6. 

ʊʘʙʝʣʘ 6 ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ʩʦ ʚʘʨ ʧʦ ʬʘʟʠ 

ʇʘʨʘʤʝʪʘʨ ʌʘʟʘ I ʌʘʟʘ II ɽʜʠʥʠʮʘ 

ʂʦʣʠʯʠʥʘ ʥʘ ʩʫʚʘ ʤʘʪʝʨʠʿʘ ʧʨʠ ʚʣʝʟ ʥʘ 
ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ 

22-25 22-25 % 

ʂʦʣʠʯʠʥʘ ʥʘ ʦʙʝʟʚʦʜʥʝʪʘ ʪʠˁʘ ʥʘ ʚʣʝʟ 

953 893 tDS/y 

2,612 2,448 kgDS/d 

4,331 4,058 t-vol/y 

ɼʦʟʠʨʘˁʝ ʥʘ ʚʘʨ 0.7 0.7 kg/kg DS 

ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʘʨ 1,829 1,713 kg CaO/day 

ʇʝʨʠʦʜ ʥʘ ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʚʘʨ 40 40 days 

ʂʘʧʘʮʠʪʝʪ ʥʘ ʩʠʣʦʩʦʪ ʟʘ ʚʘʨ 73 73 tCaO 
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ʇʘʨʘʤʝʪʘʨ ʌʘʟʘ I ʌʘʟʘ II ɽʜʠʥʠʮʘ 

ʂʦʣʠʯʠʥʘ ʥʘ ʢʨʘʝʥ ʧʨʦʜʫʢʪ ï ʩʫʚʘ ʪʠˁʘ 

35 35 % 

1,620 1,518 tDS/y 

4,440 4,159 kgDS/d 

4,631 4,337 t-vol/y 

12.7 11.9 t-vol/d 

ʇʨʦʮʝʩʥʠʪʝ ʜʠʿʘʛʨʘʤʠ ʟʘ ʣʠʥʠʿʘʪʘ ʟʘ ʚʦʜʘ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʥʘ ʉʣʠʢʘ 13 ʠ 

ʧʨʦʮʝʩʥʠʪʝ ʜʠʿʘʛʨʘʤʠ ʟʘ ʣʠʥʠʿʘʪʘ ʟʘ ʪʠˁʘ (ʩʦ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ) ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 

14. 

 
ʉʣʠʢʘ 13 ʌʘʟʘ I ʠ ʌʘʟʘ II ʥʘ ʣʠʥʠʿʘʪʘ ʟʘ ʚʦʜʘ 
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ʇʨʝʨʘʙʦʪʝʥʘʪʘ ʪʠˁʘ ʩʦ ʚʘʨ ʝ ʩʦʦʜʚʝʪʥʘ ʩʘʤʦ ʟʘ ʧʦʢʨʠʚʘˁʝ ʥʘ ʜʝʧʦʥʠʠ ʠʣʠ ʟʘ 

ʫʧʦʪʨʝʙʘ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦ. 

 
ʉʣʠʢʘ 14 ʇʨʦʮʝʩʥʘ ʰʝʤʘ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʩʦ ʚʘʨ 

ɻʣʘʚʥʠʦʪ ʧʨʦʙʣʝʤ ʩʦ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʚʘʨ ʝ ʧʦʿʘʚʘʪʘ ʥʘ ʧʨʘʰʠʥʘ. ɺʦ ʩʠʣʦʩʦʪ 

ʟʘ ʚʘʨ ʤʦʨʘ ʜʘ ʙʠʜʝ ʠʥʪʝʛʨʠʨʘʥ ʩʦʙʠʨʘʯ ʥʘ ʧʨʘʰʠʥʘ.  

ɿʘ ʚʨʝʤʝ ʥʘ ʤʝʰʘˁʝ ʥʘ ʪʠˁʘʪʘ ʩʦ ʚʘʨ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʘʪ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʜ 70 ÁC. ʇʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʝʢʩʪʨʘʢʮʠʿʘ ʠ ʪʨʝʪʤʘʥ ʥʘ ʚʦʟʜʫʭʦʪ ʟʘ ʜʘ ʩʝ 

ʩʧʨʝʯʘʪ ʝʤʠʩʠʠ ʥʘ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʠ ʘʤʦʥʠʿʘʢ. 

ɻʣʘʚʥʠʦʪ ʥʝʜʦʩʪʘʪʦʢ ʥʘ ʦʚʦʿ ʤʝʪʦʜ ʝ ʪʦʘ ʰʪʦ ʥʝ ʩʝ ʩʦʚʧʘʺʘ ʩʦ ʩʪʨʘʪʝʛʠʠʪʝ 

ʟʘ ʠʥʩʝʥʝʨʘʮʠʿʘ ʥʘ ʪʠˁʘʪʘ ʙʠʜʝʿ˃ʠ ʪʠˁʘʪʘ ʧʦʤʝʰʘʥʘ ʩʦ ʚʘʨ ʥʝ ʝ ʩʦʦʜʚʝʪʥʘ ʟʘ 

ʠʥʩʝʥʝʨʘʮʠʿʘ ʥʠ ʚʦ ʤʦʥʦ-ʠʥʮʝʥʝʨʘʪʦʨʠ ʥʠ ʚʦ ʠʥʮʝʥʝʨʘʪʦʨʠ ʟʘ ʦʪʧʘʜ.  
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ɼʨʫʛ ʥʝʜʦʩʪʘʪʦʢ ʝ ʟʛʦʣʝʤʫʚʘˁʝʪʦ ʥʘ ʚʦʣʫʤʝʥʦʪ ʥʘ ʪʠˁʘʪʘ, ʘ ʩʦ ʪʦʘ ʠ 

ʧʨʝʢʫʤʝʨʥʦ ʟʘʬʘ˃ʘˁʝ ʥʘ ʧʨʦʩʪʦʨ ʥʘ ʜʝʧʦʥʠʠʪʝ. 

ɿʘʢʣʫʯʦʢ: ʇʨʝʨʘʙʦʪʢʘʪʘ ʩʦ ʚʘʨ ʝ ʧʦʤʘʣʢʫ ʧʦʚʦʣʥʘ ʦʧʮʠʿʘ ʠ ʦʜ ʝʢʦʥʦʤʩʢʠ ʠ ʦʜ 

ʘʩʧʝʢʪ ʥʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ. ʉʧʦʨʝʜʙʝʥʦ ʩʦ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ, 

ʧʨʝʨʘʙʦʪʢʘʪʘ ʩʦ ʚʘʨ ʧʨʦʠʟʚʝʜʫʚʘ 3,5 ʧʘʪʠ ʧʦʚʝ˃ʝ ʬʠʥʘʣʝʥ ʧʨʦʠʟʚʦʜ ʢʦʿ ʪʨʝʙʘ ʜʘ ʩʝ 

ʜʝʧʦʥʠʨʘ ʥʘ ʜʝʧʦʥʠʿʘ, ʰʪʦ ʟʘʟʝʤʘ ʤʥʦʛʫ ʧʨʦʩʪʦʨ. 

ʇʦʩʪʘʧʫʚʘˁʝ ʩʦ ʦʪʧʘʜʥʘʪʘ ʪʠˁʘ 

ʈʘʟʛʣʝʜʫʚʘʥʠ ʩʝ ʧʦʚʝ˃ʝ ʘʣʪʝʨʥʘʪʠʚʠ ʟʘ ʥʘʯʠʥ ʥʘ ʧʦʩʪʘʧʫʚʘˁʝ ʩʦ ʦʪʧʘʜʥʘʪʘ 

ʪʠˁʘ ʦʜ ʇʉʆɺ ʟʘ ʬʝʢʘʣʥʠ ʚʦʜʠ: 

¶ ɼʦʣʛʦʨʦʯʥʦ ï ʛʦʨʝˁʝ ʚʦ ʨʝʛʠʦʥʘʣʥʘ ʤʦʥʦ - ʛʦʨʠʣʥʠʮʘ ʚʦ ʐʪʠʧ ʠʣʠ ʉʢʦʧʿʝ 

¶ ʂʨʘʪʢʦʨʦʯʥʦ ï ʂʦʨʠʩʪʝˁʝ ʥʘ ʪʠˁʘʪʘ ʟʘ ʜʥʝʚʥʘ ʧʦʢʨʠʚʢʘ ʚʦ ʨʝʛʠʦʥʘʣʥʘʪʘ 

ʜʝʧʦʥʠʿʘ ʉʚʝʪʠ ʅʠʢʦʣʝ. ʀʟʛʨʘʜʙʘ ʥʘ ʨʝʛʠʦʥʘʣʥʠʦʪ ʮʝʥʪʘʨ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ 

ʦʪʧʘʜ ʝ ʧʣʘʥʠʨʘʥʘ ʟʘ 2025 ʛ. ʇʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʟʘʤʝʥʘʪ 15% ʦʜ ʚʢʫʧʥʠʦʪ 

ʤʘʪʝʨʠʿʘʣ ʟʘ ʜʥʝʚʥʘ ʧʦʢʨʠʚʢʘ.  

ɼʝʣʫʤʥʠ ʨʝʰʝʥʠʿʘ: 

o ʂʦ-ʩʦʛʦʨʫʚʘˁʝ ʚʦ ʮʝʤʝʥʪʘʨʥʠʮʘ ʋʩʿʝ ʚʦ ʉʢʦʧʿʝ. ʄʦʞʝ ʜʘ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʚʦ 

ʧʝʨʠʦʜʦʪ ʦʜ ʤʘʿ ʜʦ ʦʢʪʦʤʚʨʠ, ʢʦʛʘ ʪʠˁʘʪʘ ʝ ʜʦʚʦʣʥʦ ʩʫʚʘ. ʌʘʙʨʠʢʘʪʘ ʪʨʝʙʘ ʜʘ 

ʜʦʙʠʝ ʜʦʟʚʦʣʘ ʟʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʘ ʪʠˁʘ 

o ʋʧʦʪʨʝʙʘ ʚʦ ʟʝʤʿʦʜʝʣʩʪʚʦʪʦ ï ʧʦʤʘʣʘ ʫʧʦʪʨʝʙʘ 

o ʆʜʣʘʛʘˁʝ ʥʘ ʣʦʢʘʣʥʘʪʘ ʜʝʧʦʥʠʿʘ ʊʨʝʰʪʝʥʘ ʩʢʘʣʘ ʚʦ ʐʪʠʧï ʨʝʟʝʨʚʥʘ ʦʧʮʠʿʘ. 

ɹʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ  

ɹʠʦʛʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ ˃ʝ ʩʣʫʞʠ ʟʘ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʢʘʢʦ ʥʫʩ ʧʨʦʠʟʚʦʜ 

ʦʜ ʧʨʦʮʝʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. 

ʇʣʘʥʠʨʘʥʘ ʝ ʠʟʛʨʘʜʙʘ ʥʘ ʛʘʩ ʛʝʥʝʨʘʪʦʨ ʩʦ ʥʦʤʠʥʘʣʝʥ ʝʣʝʢʪʨʠʯʝʥ ʢʘʧʘʮʠʪʝʪ ʦʜ 81 kW ʠ 

ʥʦʤʠʥʘʣʝʥ ʪʦʧʣʦʪʝʥ ʢʘʧʘʮʠʪʝʪ ʦʜ 135 kW. ʇʣʘʥʠʨʘʥʠ ʩʝ 2 ʝʜʠʥʠʮʠ ʢʦʠ ˃ʝ ʦʙʝʟʙʝʜʘʪ 

ʢʦʥʪʠʥʫʠʨʘʥʦ 24 ʯʘʩʦʚʥʦ ʨʘʙʦʪʝˁʝ (ʝʜʥʘ ʝʜʠʥʠʮʘ ʚʦ ʨʘʙʦʪʘ) ʠʣʠ ʩʘʤʦ 12 ʯʘʩʘ ʚʦ ʪʝʢʦʪ 

ʥʘ ʥʦ˃ʪʘ (2 ʛʘʩʥʠ ʛʝʥʝʨʘʪʦʨʠ ʚʦ ʧʘʨʘʣʝʣʥʦ ʨʘʙʦʪʝˁʝ). ɺʪʦʨʠʦʪ ʥʘʯʠʥ ʥʘ ʨʘʙʦʪʘ 

ʜʦʧʨʠʥʝʩʫʚʘ ʟʘ ʧʦʜʦʙʨʘ ʠʩʢʦʨʠʩʪʝʥʦʩʪ ʥʘ ʝʣʝʢʪʨʠʯʥʘʪʘ ʝʥʝʨʛʠʿʘ ʦʜ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ 

ʮʝʥʪʨʘʣʘ ʙʠʜʝʿ˃ʠ ʚʦ ʪʦʿ ʩʣʫʯʘʿ ʝʥʝʨʛʠʿʘʪʘ ʦʜ ʤʦʪʦʨʦʪ ʥʘ ʛʘʩ ʩʝ ʢʦʨʠʩʪʠ ʥʦ˃ʝ ʢʦʛʘ 

ʬʦʪʦʚʦʣʪʘʠʮʠʪʝ ʥʝ ʨʘʙʦʪʘʪ. ɼʚʝʪʝ ʝʜʠʥʠʮʠ ʦʜ ʙʠʦʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ ˃ʝ ʙʠʜʘʪ ʩʤʝʩʪʝʥʠ 

ʚʦ ʦʙʿʝʢʪʦʪ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘʪʘ. 

ʇʨʦʮʝʥʝʪʦʪʦ ʛʦʜʠʰʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʛʝʥʝʨʘʪʦʨʦʪ ʥʘ 

ʛʘʩ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʠʟʥʝʩʫʚʘ 707,000 kWh/g. 

ʊʦʧʣʠʥʩʢʘʪʘ ʝʥʝʨʛʠʿʘ ʜʦʙʠʝʥʘ ʦʜ ʣʘʜʝˁʝʪʦ ʥʘ ʤʦʪʦʨʦʪ ʥʘ ʛʘʩ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʟʘʛʨʝʚʘˁʝ ʥʘ ʪʠˁʘʪʘ ʚʦ ʜʠʝʩʪʦʨʠʪʝ, ʢʦʛʘ ʠʩʪʘʪʘ ʿʘ ʠʤʘ ʚʦ ʚʠʰʦʢ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʟʘʛʨʝʚʘˁʝ ʥʘ ʦʙʿʝʢʪʦʪ ʟʘ ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘ ʠ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʪʘ ʟʛʨʘʜʘ. 
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ʉʥʘʙʜʫʚʘˁʝʪʦ ʥʘ ʛʝʥʝʨʘʪʦʨʦʪ ʥʘ ʛʘʩ ʩʦ ʙʠʦʛʘʩ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʧʨʝʢʫ ʩʪʘʥʠʮʘʪʘ ʟʘ 

ʟʛʦʣʝʤʫʚʘˁʝ ʥʘ ʧʨʠʪʠʩʦʢʦʪ ʥʘ ʙʠʦʛʘʩʦʪ ʢʦʿʘ ʿʘ ʩʦʯʠʥʫʚʘʘʪ ʪʨʠ ʢʦʤʧʨʝʩʦʨʠ ʩʦ ʥʠʟʦʢ 

ʧʨʠʪʠʩʦʢ ï ʜʫʚʘʣʢʠ ʩʦ ʥʠʚʥʠ ʮʝʚʢʦʚʦʜʠ ʠ ʘʨʤʘʪʫʨʘ. ɼʫʚʘʣʢʠʪʝ ʠʤʘʘʪ ʤʦʞʥʦʩʪ ʙʠʦʛʘʩʦʪ 

ʜʘ ʛʦ ʥʦʩʘʪ ʢʦʥ ʤʦʪʦʨʦʪ ʥʘ ʛʘʩ ʠʣʠ ʥʘ ʪʦʧʣʠʥʩʢʠʪʝ ʢʦʪʣʠ. ʊʦʧʣʠʥʩʢʠʪʝ ʢʦʪʣʠ ʩʝ 

ʧʨʝʜʚʠʜʝʥʠ ʟʘ ʨʘʙʦʪʘ ʥʘ ʙʠʦʛʘʩ ʠʣʠ ʥʘ ʪʝʯʥʦ ʛʦʨʠʚʦ. ɼʠʤʝʥʟʠʦʥʠʨʘˁʝʪʦ ʥʘ ʢʦʪʣʠʪʝ ʝ 

ʠʟʚʨʰʝʥʦ ʥʘ ʥʘʯʠʥ ʜʘ ʤʦʞʘʪ ʠʩʪʦʚʨʝʤʝʥʦ ʜʘ ʛʠ ʧʦʢʨʠʿʘʪʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʧʦʪʨʝʙʠ ʟʘ 

ʟʘʛʨʝʚʘˁʝ ʥʘ ʪʝʭʥʦʣʦʰʢʠʪʝ ʧʦʪʨʦʰʫʚʘʯʠ (ʜʠʛʝʩʪʦʨʦʪ) ʚʦ ʬʘʟʘ ʥʘ ʧʫʰʪʘˁʝ ʚʦ ʨʘʙʦʪʘ 

ʠ ʜʘ ʦʙʝʟʙʝʜʘʪ ʛʨʝʝˁʝ ʥʘ ʩʠʪʝ ʧʨʦʩʪʦʨʠ ʢʘʜʝ ʩʝ ʧʣʘʥʠʨʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʣʫʺʝ ʠ ʜʝʞʫʨʥʦ 

ʛʨʝʝˁʝ (ʥʝʢʦʠ ʧʨʦʩʪʦʨʠʠ ʚʦ ʦʙʿʝʢʪʦʪ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʪʠˁʘʪʘ). ʇʦʨʘʜʠ ʤʘʣʘʪʘ 

ʬʣʝʢʩʠʙʠʣʥʦʩʪ ʥʘ ʢʦʪʣʠʪʝ ʚʦ ʦʜʥʦʩ ʥʘ ʢʘʧʘʮʠʪʝʪʦʪ ʧʣʘʥʠʨʘʥʠ ʩʝ ʜʚʝ ʨʘʙʦʪʥʠ ʝʜʠʥʠʮʠ 

ʢʦʿʠ ˃ʝ ʤʦʞʝ ʜʘ ʩʝ ʫʢʣʫʯʫʚʘʘʪ ʧʦ ʧʦʪʨʝʙʘ. 

ʉʢʣʘʜʠʨʘˁʝʪʦ ʥʘ ʙʠʦʛʘʩʦʪ ˃ʝ ʩʝ ʦʜʚʠʚʘ ʚʦ ʨʝʟʝʨʚʦʘʨ ʩʦ ʤʝʤʙʨʘʥʘ, 

ʟʘʧʨʝʤʥʠʥʘʪʘ ʥʘ ʨʝʝʨʚʦʘʨʦʪ ˃ʝ ʠʟʥʝʩʫʚʘ 750 m3 ʰʪʦ ʦʜʛʦʚʘʨʘ ʥʘ ʢʘʧʘʮʠʪʝʪ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʦʜ 16 ʯʘʩʘ ʧʨʠ ʤʘʢʩʠʤʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʛʘʩ. 

ɺʠʰʦʢʦʪ ʥʘ ʙʠʦʛʘʩ ʢʦʿ ʥʝʤʦʞʝ ʜʘ ʩʝ ʩʦʙʝʨʝ ʚʦ ʨʝʟʝʨʚʦʘʨʦʪ ʟʘ ʙʠʦʛʘʩ ʙʠʜʝʿ˃ʠ ʝ 

ʧʦʣʥ, ʥʠʪʫ ʜʘ ʩʝ ʧʦʪʨʦʰʠ ʥʘ ʛʝʥʝʨʘʪʦʨʦʪ ʥʘ ʛʘʩ, ʩʝ ʥʦʩʠ ʥʘ ʬʘ˃ʝʣ ʢʘʜʝ ʩʝ ʩʧʘʣʫʚʘ. 

ɼʠʤʝʥʟʠʦʥʠʨʘˁʝʪʦ ʥʘ ʬʘ˃ʝʣʦʪ ʝ ʠʟʚʨʰʝʥʦ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ 

ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʙʠʦʛʘʩ. ʂʘʧʘʮʠʪʝʪʦʪ ʥʘ ʬʘ˃ʝʣʦʪ ˃ʝ ʠʟʥʝʩʫʚʘ 50 Nm3/h.   

ʌʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ 

ʌʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ ˃ʝ ʙʠʜʝ ʠʟʨʘʙʦʪʝʥʘ ʦʜ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ ʢʦʠ ˃ʝ 

ʩʝ ʧʦʩʪʘʚʘʪ ʩʦ ʮʝʣ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʩʘʤʦʩʪʦʿʥʦ ʨʘʙʦʪʝˁʝ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ 

ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʩʦ ʧʦʢʨʠʚʘˁʝ ʥʘ ʮʝʣʦʩʥʠʪʝ ʛʦʜʠʰʥʠ ʧʦʪʨʝʙʠ ʟʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ 

ʥʘ ʠʩʪʘʪʘ.  

ɺʦ ʩʝʚʝʨʥʘʪʘ ʟʦʥʘ ʦʜ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʥʘ ʨʘʤʝʥ ʪʝʨʝʥ 

˃ʝ ʩʝ ʧʦʩʪʘʚʘʪ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʧʘʥʝʣʠ ʩʦ ʠʥʜʠʢʘʪʠʚʥʠ ʜʠʤʝʥʟʠʠ 120 x 125 m ʦʜʥʦʩʥʦ 

ʧʦʚʨʰʠʥʘ ʦʜ 15.000 m2. ʉʧʦʨʝʜ ʧʨʝʣʠʤʠʥʘʨʥʘʪʘ ʧʨʦʮʝʥʢʘ ʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʧʨʝʜʚʠʜʝʥʦ ʝ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ 1.660 ʜʚʦʩʪʨʘʥʠ (ʙʠʬʘʮʠʿʘʣʥʠ) 

ʤʦʥʦʢʨʠʩʪʘʣʥʠ ˃ʝʣʠʠ ʬʦʪʦʚʦʣʪʘʠʯʥʠ ʤʦʜʫʣʠ ʢʦʠ ˃ʝ ʛʝʥʝʨʠʨʘʘʪ 996 kWp. 
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ʉʣʠʢʘ 15 ʇʦʩʪʘʚʝʥʦʩʪ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʠʪʝ ʧʘʥʝʣʠ ʚʦ ʨʘʤʢʠ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ ʬʝʢʘʣʥʠ ʚʦʜʠ ʚʦ ʐʪʠʧ 

ʀʥʬʨʘʩʪʨʫʢʪʫʨeʥ ʥʦʚ ʧʨʠʩʪʘʧeʥ ʟʘʬʘʪ (ʧʘʪ) ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜe ʠʟʛʨʘʜʝʥ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʦʚʦʿ ʧʨʦʝʢʪ ʢʦʿ ʝ ʜʝʣ ʦʜ ʦʚʦʿ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝʥ ʧʨʦʝʢʪ. ɿʘ ʧʨʦʝʢʪʦʪ ˃ʝ ʩʝ 

ʢʦʨʠʩʪʠ ʧʦʩʪʦʝʯʢʘʪʘ ʧʘʪʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʿʘ ʩʝ ʥʘʦʺʘ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ. 

4.3.3 ʉʫʨʦʚʠʥʠ ʠ ʧʦʤʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ  

ɻʣʘʚʥʠʪʝ ʩʫʨʦʚʠʥʠ ʢʦʠ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʇʉʆɺ ʟʘ ʬʝʢʘʣʥʠ ʚʦʜʠ ʚʦ ʦʧʰʪʠʥʘ 

ʐʪʠʧ ʩʝ ʦʪʧʘʜʥʠʪʝ ʬʝʢʘʣʥʠ ʚʦʜʠ ʢʦʠ ˃ʝ ʩʝ ʧʨʝʯʠʩʪʫʚʘʘʪ ʚʦ ʇʉʆɺ ʚʦ ʐʪʠʧ, ʢʘʢʦ ʠ 

ʭʝʤʠʢʘʣʠʠ ʢʦʠ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠʪʝ ʬʝʢʘʣʥʠ ʚʦʜʠ, ʜʝʟʠʥʬʝʢʮʠʿʘ ʥʘ 

ʚʦʜʘʪʘ ʦʜ ʙʫʥʘʨ, ʤʘʩʪʠ ʠ ʤʘʩʣʘ ʟʘ ʦʧʨʝʤʘʪʘ, ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ, ʚʦʜʘ, ʩʦʥʯʝʚʘ 

ʝʥʝʨʛʠʿʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠ ʙʠʦʛʘʩ ʢʦʿ ˃ʝ ʩʝ ʜʦʙʠʚʘ ʢʘʢʦ ʤʝʺʫ 

ʧʨʦʠʟʚʦʜ ʠ ˃ʝ ʩʝ ʠʩʢʦʨʠʩʪʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ.  

ɻʣʘʚʥʠʪʝ ʩʫʨʦʚʠʥʠ ʠ ʧʦʤʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ. 
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ʊʘʙʝʣʘ 7 ʉʫʨʦʚʠʥʠ ʠ ʧʦʤʦʰʥʠ ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʠʥʩʪʘʣʘʮʠʿʘʪʘ 

ɹʨ
. 

ʉʫʨʦʚʠʥʘ ɻʦʜʠʰʥʘ 

ʫʧʦʪʨʝʙʘ (ʪʦʥʠ) 

R ʠ S ʬʨʘʟʠ 

 

1. 
NaOCl ʟʘ 
ʜʝʟʠʥʬʝʢʮʠʿʘ ʥʘ ʚʦʜʘ 

6 l/ʛʦʜ R-34, R-31, S-1/2, S-
28, S-45, S-50 

2. 
ʇʦʣʠʤʝʨ  (ʟʘ 
ʟʛʫʩʥʫʚʘˁʝ ʠ 
ʦʜʚʦʜʥʫʚʘˁʝ) 

13,44 t/ʛʦʜʠʥʘ / 

3. ɾʝʣʝʟʦ ʭʣʦʨʠʜ 
(40% FeCl3)  

41,81 t/ʛʦʜʠʥʘ 

R-34, S-26, S-36/37/39, 
S-45 

 

4.  ʄʘʩʪʠ ʠ ʤʘʩʣʘ 50 l/ʛʦʜʠʥʘ 
R-36/38, R-41, R-
51/53, S-2, S-46 

5. 
ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ 
ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ 

1.738.382 
kWh/ʛʦʜʠʰʥʦ 

/ 

6. ɺʦʜʘ 15.500 m3/ʛʦʜʠʰʥʦ / 

7. 
ɹʠʦʛʘʩ (ʤʝʺʫ 
ʧʨʦʠʟʚʦʜ)  

314.000 Nm3/ʛʦʜʠʰʥʦ / 

ɺʦ ʧʨʦʮʝʩʦʪ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʩʣʝʜʥʠʪʝ ʭʝʤʠʢʘʣʠʠ:  

¶ ɾʝʣʝʟʦ ʭʣʦʨʠʜ (40 % ʨʘʩʪʚʦʨ ʥʘ FeCl3) ï ʟʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʬʦʩʬʦʨ (P) 

ʩʦ ʛʦʜʠʰʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʦʜ 22,7 t/ʛʦʜʠʥʘ 

¶ ɾʝʣʝʟʦ ʭʣʦʨʠʜ (40 % ʨʘʩʪʚʦʨ FeCl3) ʟʘ ʜʠʛʝʩʪʦʨʠ, ʚʦ ʢʦʣʠʯʠʥʘ ʦʜ 19,11 

t/ʛʦʜʠʥʘ 

¶ NaOH (30% ʨʘʩʪʚʦʨ) ʚʦ ʢʦʣʠʯʠʥʘ ʦʜ 500 l/ʛʦʜʠʥʘ 

¶ H2O2 (35% ʨʘʩʪʚʦʨ) ʚʦ ʢʦʣʠʯʠʥʘ ʦʜ 500 l/ʛʦʜʠʥʘ 

ɾʝʣʝʟʦ ʭʣʦʨʠʜʦʪ ˃ʝ ʩʝ ʜʦʩʪʘʚʫʚʘ ʜʠʨʝʢʪʥʦ ʚʦ ʨʝʟʝʨʚʦʘʨʦʪ ʟʘ ʩʢʣʘʜʠʨʘˁʝ ʠ 

ʥʝʤʘ ʜʘ ʩʝ ʩʦʟʜʘʚʘ ʦʪʧʘʜʥʘ ʘʤʙʘʣʘʞʘ ʦʜ ʠʩʪʠʦʪ. ɺʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʞʝʣʝʟʦ ʭʣʦʨʠʜ 

(40 % ʨʘʩʪʚʦʨ FeCl3) ʢʦʠ ˃ʝ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʇʉʆɺ ʠʟʥʝʩʫʚʘʘʪ 41,81 t/ʛʦʜʠʥʘ. 

¶ ʇʦʣʠʤʝʨ ʟʘ ʟʛʫʩʥʫʚʘˁʝ, 3,94 t/ʛʦʜʠʥʘ 

¶ ʇʦʣʠʤʝʨ ʟʘ ʦʜʚʦʜʥʫʚʘˁʝ, 9,50 t/ʛʦʜʠʥʘ 

ʇʦʣʠʤʝʨʦʪ ʢʦʿ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʤʦʞʝ ʜʘ ʩʝ ʠʩʧʦʨʘʯʘ ʚʦ ʚʨʝ˃ʠ ʦʜ 25 kg ʠʣʠ ʜʘ ʩʝ 

ʨʘʩʪʚʦʨʠ ʚʦ 40% ʢʦʥʮʝʥʪʨʘʮʠʿʘ. ʍʘʨʪʠʝʥʠʪʝ ʢʝʩʠ ʩʝ ʦʪʧʘʜ ʠʣʠ ʘʢʦ ʩʝ ʢʦʨʠʩʪʘʪ 

ʢʦʥʪʝʿʥʝʨʠ ʩʦ IBC, ʪʠʝ ʩʝ ʚʨʘ˃ʘʘʪ ʥʘʟʘʜ ʢʘʿ ʜʦʙʘʚʫʚʘʯʦʪ ʟʘ ʧʦʚʪʦʨʥʦ ʜʘ ʩʝ ʥʘʧʦʣʥʘʪ. 

ɺʢʫʧʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʧʦʣʠʤʝʨ ʠʟʥʝʩʫʚʘ 13,44 t/ʛʦʜʠʥʘ. 

NaOCl ʟʘ ʜʝʟʠʥʬʝʢʮʠʿʘ ʥʘ ʚʦʜʘ ʦʜ ʙʫʥʘʨ, ʦʜʥʦʩʥʦ ʩʘʤʦ ʟʘ ʚʦʜʘʪʘ ʢʦʿʘ ˃ʝ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʩʘʥʠʪʘʨʥʠ ʧʦʪʨʝʙʠ. ɻʦʜʠʰʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʢʘʢʦ 10% ʨʘʩʪʚʦʨ ʥʘ NaOCl e 6 

L. 
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ɼʦʟʠʨʘˁʝʪʦ ʥʘ NaOH (30% ʨʘʩʪʚʦʨ) ʠ H2O2 (35% ʨʘʩʪʚʦʨ) ˃ʝ ʩʝ ʚʨʰʠ ʧʨʝʜ 

ʙʠʦʬʠʣʪʨʘʮʠʿʘʪʘ ʥʘ ʚʦʟʜʫʭʦʪ ʩʦ ʮʝʣ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʣʦʰʠʪʝ ʤʠʨʠʟʙʠ. ɹʠʦʬʠʣʪʝʨʦʪ 

ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʙʝʟ ʜʦʟʠʨʘˁʝ ʥʘ ʭʝʤʠʢʘʣʠʠ. ɼʦʟʠʨʘˁʝʪʦ ʥʘ ʭʝʤʠʢʘʣʠʠʪʝ ˃ʝ ʩʝ ʚʨʰʠ 

ʩʘʤʦ ʚʦ ʩʣʫʯʘʠ ʢʦʛʘ ˃ʝ ʠʤʘ ʿʘʢʘ ʤʠʨʠʟʙʘ ʚʦ ʇʉʆɺ ʐʪʠʧ. 

ʊʝʯʥʠʪʝ ʭʝʤʠʢʘʣʠʠ ˃ʝ ʙʠʜʘʪ ʜʦʩʪʘʚʝʥʠ ʚʦ IBC ʢʦʥʪʝʿʥʝʨʠ, ʧʦʩʪʘʚʝʥʠ ʥʘʜ 

ʪʘʥʢʚʘʥʠ ʩʦ ʮʝʣ ʩʦʙʠʨʘˁʝ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠ ʠʩʪʝʢʫʚʘˁʘ. 

4.3.4 ʊʝʭʥʦʣʦʰʢʘ ʚʦʜʘ 

ɺʦʜʘʪʘ ʚʦ ʪʝʭʥʦʣʦʰʢʠʦʪ ʧʨʦʮʝʩ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʫʚʘ ʦʜ ʙʫʥʘʨʠ ʢʦʠ ˃ʝ ʩʝ ʠʟʛʨʘʜʘʪ 

ʥʘ ʣʦʢʘʮʠʿʘʪʘ. ɺʦʜʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʢʘʢʦ ʚʦʜʘ ʟʘ ʩʘʥʠʪʘʨʥʠ ʧʦʪʨʝʙʠ ʥʘ ʚʨʘʙʦʪʝʥʠʪʝ ʠ 

ʨʘʙʦʪʥʠʮʠʪʝ ʥʘ ʛʨʘʜʠʣʠʰʪʝʪʦ (ʚʦ ʢʦʣʠʯʠʥʘ ʦʜ 600 m3/ʛʦʜʠʰʥʦ), ʢʘʢʦ ʠ ʟʘ ʧʝʨʝˁʝ ʥʘ  

ʦʧʨʝʤʘʪʘ (1.460 m3/ʛʦʜʠʰʥʦ).  

ɼʝʣ ʦʜ ʦʚʘʘ ʚʦʜʘ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ ʠ ʟʘ ʨʘʩʪʚʦʨʘˁʝ ʥʘ ʧʦʣʠʤʝʨʦʪ, ʩʦ ʚʢʫʧʥʘ ʛʦʜʠʰʥʘ 

ʧʦʪʨʦʰʫʚʘʯʢʘ ʦʜ 13.440 m3/ʛʦʜʠʰʥʦ.  

ɺʦʜʘ ʟʘ ʧʠʝˁʝ ʟʘ ʨʘʙʦʪʥʠʮʠʪʝ ˃ʝ ʩʝ ʦʙʝʟʙʝʜʠ ʧʨʝʢʫ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ 20 l 

ʘʚʪʦʤʘʪʠ, ʟʘ ʪʦʧʣʘ ʠ ʣʘʜʥʘ ʚʦʜʘ. 

ʆʪʧʘʜʥʘʪʘ ʬʝʢʘʣʥʘ ʚʦʜʘ ʢʦʿʘ ˃ʝ ʩʝ ʛʝʥʝʨʠʨʘ, ˃ʝ ʩʝ ʩʦʙʝʨʝ ʠ ʧʦʪʦʘ ˃ʝ ʩʝ ʪʨʝʪʠʨʘ 

ʚʦ ʇʉʆɺ ʧʨʝʜ ʜʘ ʙʠʜʝ ʠʩʧʫʰʪʝʥʘ. 

ʇʨʝʜʚʠʜʝʥʘʪʘ ʚʢʫʧʥʘ ʧʦʪʨʦʰʫʚʘʯʢʘ ʥʘ ʚʦʜʘ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ ʝ 15.500 

m3/ʛʦʜʠʰʥʦ. 

4.3.5 ɽʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ 

ʇʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʐʪʠʧ ʝ ʜʠʟʘʿʥʠʨʘʥʘ ʢʘʢʦ 

ʢʦʥʚʝʥʮʠʦʥʘʣʥʘ ʧʦʩʪʨʦʿʢʘ ʩʦ ʘʢʪʠʚʥʘ ʪʠˁʘ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʩʦ ʘʥʘʝʨʦʙʥʘ 

ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ, ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ 

ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. ɼʦʧʦʣʥʠʪʝʣʥʦ, 

ʧʣʘʥʠʨʘʥʦ ʝ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ ʥʘʧʦʿʫʚʘˁʝ ʩʦ 

ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. 

ʇʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ 

ʙʠʜʝ 707.702 kWh/ʛʦʜʠʰʥʦ, ʜʦʜʝʢʘ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʦʜ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ ʩʝ 

ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʝ 1.517.300 kW/h. ʉʝʚʢʫʧʥʠʪʝ ʧʦʪʨʝʙʠ ʥʘ ʇʉʆɺ ˃ʝ ʙʠʜʘʪ ʧʦʢʨʠʝʥʠ ʦʜ 

ʩʦʧʩʪʚʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ (ʩʦʥʯʝʚʘ ʝʥʝʨʛʠʿʘ 

ʠ ʙʠʦʛʘʩ). 

ɺʠʰʦʢ ʥʘ ʧʨʦʠʟʚʝʜʝʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʝ 486.620 kW/h, 

ʢʦʿʘ ˃ʝ ʩʝ ʧʨʝʜʘʚʘ ʚʦ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʤʨʝʞʘ. 

ʇʦʪʨʦʰʫʚʘʯʢʘʪʘ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʝ 1.738.382 

kWh/ʛʦʜʠʰʥʦ. 
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5. ʆʇʀʉ ʅɸ ɾʀɺʆʊʅɸʊɸ ʉʈɽɼʀʅɸ ʆʂʆʃʋ 

ʃʆʂɸʎʀɱɸʊɸ ʅɸ ʇʈʆɽʂʊʆʊ 

 ʆʇʀʉ ʅɸ ʇʆʉʊʆɽʏʂʀ ʀʅʉʊʀʊʋʎʀʀ ʀ/ʀʃʀ ʆɹɱɽʂʊʀ ʂʆʀ ɺʈʐɸʊ ɿɼʈɸɺʉʊɺɽʅʀ, 

ʉʆʎʀɱɸʃʅʀ ʀ ʆɹʈɸɿʆɺʅʀ ɼɽɱʅʆʉʊʀ 

ɺʦ ʦʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʣʦʮʠʨʘʥʠ ʛʦʣʝʤ ʙʨʦʿ ʥʘ ʦʙʿʝʢʪʠ ʚʦ ʢʦʠ ʩʝ ʚʨʰʘʪ ʦʙʨʘʟʦʚʥʠ, 

ʩʦʮʠʿʘʣʥʠ ʠ ʟʜʨʘʚʩʪʚʝʥʠ ʜʝʿʥʦʩʪʠ.  

ɿʜʨʘʚʩʪʚʝʥʠ ʠʥʩʪʠʪʫʮʠʠ 

ʅʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʧʦʛʦʣʝʤʠ ʜʨʞʘʚʥʠ ʟʜʨʘʚʩʪʚʝʥʠ ʫʩʪʘʥʦʚʠ ʩʝ ɱɿʋ 

Ăʂʣʠʥʠʯʢʘ ʙʦʣʥʠʮʘò, ɱɿʋ ɿʜʨʘʚʩʪʚʝʥ ʜʦʤ ñʇʘʥʯʝ ʂʘʨʘʺʦʟʦʚò ʠ ɱɿʋ ʎʝʥʪʘʨ ʟʘ ʿʘʚʥʦ 

ʟʜʨʘʚʿʝ. ʇʦʢʨʘʿ ʦʚʠʝ ʟʜʨʘʚʩʪʚʝʥʠ ʫʩʪʘʥʦʚʠ ʧʦʩʪʦʿʘʪ ʠ ʛʦʣʝʤ ʙʨʦʿ ʥʘ ʧʦʤʘʣʠ ʧʨʠʚʘʪʥʠ 

ʟʜʨʘʚʩʪʚʝʥʠ ʫʩʪʘʥʦʚʠ ʠ ʚʦ ʜʚʝʪʝ ʦʧʰʪʠʥʠ. 

 

ʉʣʠʢʘ 16 ɱɿʋ ɿʜʨʘʚʩʪʚʝʥ ʜʦʤ ñʇʘʥʯʝ ʂʘʨʘʺʦʟʦʚò 

ʆʙʨʘʟʦʚʥʠ ʠʥʩʪʠʪʫʮʠʠ 

ʀʥʩʪʠʪʫʮʠʠʪʝ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʢʦʠ ʚʨʰʘʪ ʦʙʨʘʟʦʚʥʠ ʜʝʿʥʦʩʪʠ ʩʝ ʧʦʜʝʣʝʥʠ ʥʘ 

ʠʥʩʪʠʪʫʮʠʠ ʟʘ ʧʨʝʜʫʯʠʣʠʰʥʘ ʚʦʟʨʘʩʪ, ʦʩʥʦʚʥʠ ʠ ʩʨʝʜʥʠ ʫʯʠʣʠʰʪʘ. 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʆʧʰʪʠʥʘʪʘ ʧʦʩʪʦʿʘʪ ʜʚʝ ʜʝʪʩʢʠ ʛʨʘʜʠʥʢʠ ʪʦʘ ʩʝ ʜʝʪʩʢʘ ʛʨʘʜʠʥʢʘ 

Ăɺʝʨʘ ʎʠʨʠʚʠʨʠ ʊʨʝʥʘò ʐʪʠʧ ʩʦ ʯʝʪʠʨʠ (4) ʦʙʿʝʢʪʠ ï ʢʣʦʥʦʚʠ - ʂʣʦʥ Ăɼʨʫʛʘʨʯʝò, ʂʣʦʥ 

Ăʈʘʟʚʠʛʦʨʯʝñ,   ʂʣʦʥ Ăʇʯʝʣʢʘò ʠ ʂʣʦʥ Ăʈʦʩʠʮʘñ ʠ ɼʝʪʩʢʘ ʛʨʘʜʠʥʢʘ Ăɸʩʪʠʙʦò ʐʪʠʧ ʠʤʘ 

ʯʝʪʠʨʠ (4) ʦʙʿʝʢʪʠ ï ʢʣʦʥʦʚʠ - ʂʣʦʥ Ăɸʩʪʠʙʦò, ʂʣʦʥ Ăʎʚʝʪʦʚʠò ʠ ʂʣʦʥ Ăʉʦʥʯʦʛʣʝʜʠò. 

 

ʉʣʠʢʘ 17 ɼʝʪʩʢʘ ʛʨʘʜʠʥʢʘ Ăɺʝʨʘ ʎʠʨʠʚʠʨʠ ʊʨʝʥʘò ʐʪʠʧ 

ɺʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʠʤʘ ʚʢʫʧʥʦ 5 ʦʩʥʦʚʥʠ ʫʯʠʣʠʰʪʘ, ʪʦʘ ʩʝ: ʆʋ Ăʊʦʰʦ ɸʨʩʦʚò, ʆʋ 

Ăɺʘʥʯʦ ʇʨ˃ʝò, ʆʋ Ăɻʦʮʝ ɼʝʣʯʝʚò, ʆʋ Ăɼʠʤʠʪʘʨ ɺʣʘʭʦʚò ʠ ʆʋ Ăʉʣʘʚʝʿʢʦ ɸʨʩʦʚò. 
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ʉʣʠʢʘ 18 ʆʋ Ăɺʘʥʯʦ ʇʨ˃ʝò 

ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʥʘʦʺʘʘʪ ʰʝʩʪ ʩʨʝʜʥʠ ʫʯʠʣʠʰʪʘ ʦʜ ʢʦʠ 

ʯʝʪʠʨʠ ʩʝ ʦʧʰʪʠʥʩʢʠ ʉʆʋ Ăʉʣʘʚʯʦ ʉʪʦʿʤʝʥʩʢʠò, ʉʆʋ Ăɼʠʤʠʪʘʨ ʄʠʨʘʩʯʠʝʚò, Ăɱʘʥʝ 

ʉʘʥʜʘʥʩʢʠò ʠ ʉʆʋ Ăʂʦʣʝ ʅʝʭʪʝʥʠʥò, ʢʘʢʦ ʠ ʜʚʝ ʜʨʞʘʚʥʠ ʫʯʠʣʠʰʪʘ, ʤʫʟʠʯʢʦ ʫʯʠʣʠʰʪʝ 

Ăʉʝʨʛʝʿ ʄʠʭʘʿʣʦʚò, ʩʨʝʜʥʦ ʥʘʩʦʯʝʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘ ʜʝʮʘ ʩʦ ʭʝʥʜʠʢʝʧ Ăʀʩʢʨʘò. 

 

ʉʣʠʢʘ 19 ʉʆʋ Ăʉʣʘʚʯʦ ʉʪʦʿʤʝʥʩʢʠò 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʥʘʦʺʘ ʠ ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăɻʦʮʝ ɼʝʣʯʝʚò ʢʦʿ ʝ 

ʩʦʩʪʘʚʝʥ ʦʜ 13 ʬʘʢʫʣʪʝʪʠ ʠ ʝʜʥʘ ʚʠʩʦʢʘ ʰʢʦʣʘ.  

 

ʉʣʠʢʘ 20 ʋʥʠʚʝʨʟʠʪʝʪʦʪ Ăɻʦʮʝ ɼʝʣʯʝʚò 

 ʉʦʮʠʿʘʣʥʠ ʠʥʩʪʠʪʫʮʠʠ 

ʆʜ ʩʦʮʠʿʘʣʥʠʪʝ ʫʩʪʘʥʦʚʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʬʫʥʢʮʠʦʥʠʨʘ ɱʋ ñʄʝʺʫʦʧʰʪʠʥʩʢʠ 

ʮʝʥʪʘʨ ʟʘ ʩʦʮʠʿʘʣʥʘ ʨʘʙʦʪʘò ʐʪʠʧ ʠ ñʈʦʤʩʢʠ ʠʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨò.  



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

47 

ɺʦ ʨʘʤʢʠʪʝ ʥʘ ɱʋ ñʄʝʺʫʦʧʰʪʠʥʩʢʠ ʮʝʥʪʘʨ ʟʘ ʩʦʮʠʿʘʣʥʘ ʨʘʙʦʪʘò ʩʝ ʦʪʚʦʨʝʥʠ ʜʚʘ 

ʦʜʜʝʣʘ ʟʘ ʣʠʮʘ ʩʦ ʧʦʧʨʝʯʝʥʦʩʪ ʠ ʪʦʘ: ʜʥʝʚʝʥ ʮʝʥʪʘʨ ʟʘ ʣʠʮʘ ʩʦ ʠʥʪʝʣʝʢʪʫʘʣʥʘ ʠʣʠ 

ʪʝʣʝʩʥʘ ʧʦʧʨʝʯʝʥʦʩʪ ʠ  ʜʥʝʚʝʥ ʮʝʥʪʘʨ ʟʘ ʜʝʮʘ ʩʦ ʘʫʪʠʟʘʤ. 

 ɻɽʆɻʈɸʌʉʂʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʝ ʣʦʮʠʨʘʥʘ ʚʦ ʮʝʥʪʨʘʣʥʦ ʠʩʪʦʯʥʠʦʪ ʜʝʣ ʥʘ ʈʝʧʫʙʣʠʢʘ 

ʄʘʢʝʜʦʥʠʿʘ. ʆʧʰʪʠʥʘʪʘ ʦʧʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 893 km2, ʦʜʥʦʩʥʦ 3.1 % ʦʜ ʚʢʫʧʥʘʪʘ 

ʧʦʚʨʰʠʥʘ ʥʘ ʜʨʞʘʚʘʪʘ. ɺʦ ʩʢʣʦʧ ʥʘ ʦʧʰʪʠʥʘʪʘ ʠʤʘ 71 ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ. ʆʧʰʪʠʥʘʪʘ 

ʛʨʘʥʠʯʠ ʩʦ ʩʣʝʜʥʠʪʝ ʦʧʰʪʠʥʠ: ʈʘʜʦʚʠʰ, ʂʦʥʯʝ, ʥʝʛʦʪʠʥʦ, ɻʨʘʜʩʢʦ, ʃʦʟʦʚʦ, ʉʚʝʪʠ ʅʠʢʦʣʝ 

ʠ ʂʘʨʙʠʥʮʠ. ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʐʪʠʧ ʧʨʝʪʝʞʥʦ ʝ ʩʦ ʧʣʘʥʠʥʩʢʘ ʠ ʨʠʜʩʢʘ ʤʝʩʪʦʧʦʣʦʞʙʘ, ʩʦ 

ʠʩʢʣʫʯʦʢ ʥʘ ʂʦʯʘʥʩʢʘʪʘ, ʆʚʯʝʧʦʣʩʢʘʪʘ ʠ ʃʘʢʘʚʠʯʢʘʪʘ ʢʦʪʣʠʥʘ ʩʦ ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ 

ɹʨʝʛʘʣʥʠʮʘ ʠ ʃʘʢʘʚʠʮʘ. ʇʨʦʩʝʯʥʘʪʘ ʚʠʩʠʥʩʢʘ ʨʘʟʣʠʢʘ, ʧʦʤʝʺʫ ʧʣʘʥʠʥʩʢʠʪʝ ʩôʨʪʦʚʠ ʠ 

ʨʘʤʥʠʥʩʢʠʪʝ ʧʨʝʜʝʣʠ ʧʦ ʪʝʯʝʥʠʿʘʪʘ ʥʘ ʨʝʢʠʪʝ ʠʟʥʝʩʫʚʘ 1.300, ʘ ʩʨʝʜʥʘʪʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʠʥʘ ʝ 250 ʤʝʪʨʠ. ʇʦʚʨʰʠʥʘʪʘ ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ, ʢʦʿ ʝ ʠ ʩʝʜʠʰʪʝ ʥʘ ʆʧʰʪʠʥʘʪʘ, 

ʠʟʥʝʩʫʚʘ 13,5 km2 

    

ʉʣʠʢʘ 21 ɻʝʦʛʨʘʬʩʢʘ ʧʦʣʦʞʙʘ ʥʘ ʦʧʰʪʠʥʘ ʐʪʠʧ 

ʇʨʦʝʢʪʦʪ ʛʠ ʦʧʬʘ˃ʘ ʩʣʝʜʥʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ: ɻʨʘʜ ʐʪʠʧ, ʊʨʠ ʏʝʰʤʠ, ʉʪʘʨ 

ʂʘʨʘʦʨʤʘʥ ʠ ʏʘʨʜʘʢʣʠʿʘ. ʈʘʩʪʦʿʘʥʠʝʪʦ ʦʜ ʦʚʠʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʜʦ ʇʉʆɺ ʝ ʦʢʦʣʫ 7- 8 

km. ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ɻʨʘʜ ʐʪʠʧ ʢʦʝ ʝ ʩʝʜʠʰʪʝ ʥʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʠʟʥʝʩʫʚʘ 13.5 

km2.  

 ʈɽʃɱɽʌʅʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʐʪʠʧ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʠʟʨʘʟʠʪʦ ʭʝʪʝʨʦʛʝʥʠ 

ʦʨʦʛʨʘʬʩʢʠ ʦʩʦʙʝʥʦʩʪʠ, ʫʩʣʦʚʝʥʠ ʩʦ ʤʦʰʥʝ ʜʠʥʘʤʠʯʥʘ ʨʝʣʿʝʬʥʘ ʩʪʨʫʢʪʫʨʘ ʚʦ ʢʦʿʘ ʩʝ 

ʟʘʩʪʘʧʝʥʠ ʨʘʤʥʠʯʘʨʩʢʠ ʜʝʣʦʚʠ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʜʝʣ ʦʜ ʆʚʯʝ ʇʦʣʝ, ɽʞʦʚʦ ʇʦʣʝ ʠ 

ʢʦʪʣʠʥʠʪʝ ʧʦ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʠ ʂʨʠʚʘ ʃʘʢʘʚʠʮʘ, ʨʠʪʯʝʩʪʠ ʧʨʦʩʪʦʨʠ ʠ ʧʣʘʥʠʥʩʢʠ ʨʝʣʿʝʬ 

ʥʘ ʇʣʘʯʢʦʚʠʮʘ, ʉʝʨʪʘ ʠ ʂʦʥʝʯʢʘ.  
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ʈʘʟʥʦʚʠʜʥʘʪʘ ʬʠʟʠʦʥʦʤʠʿʘ ʿʘ ʧʦʪʝʥʮʠʨʘʘʪ ʠ ʚʠʩʦʯʠʥʩʢʠʪʝ ʨʘʟʣʠʢʠ ʢʦʠ ʩʝ ʜʚʠʞʘʪ 

ʦʜ 204 m ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʜʦ 1.676 m ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʣʘʯʢʦʚʠʮʘ. ɺʦ 

ʆʧʰʪʠʥʘʪʘ ʜʦʤʠʥʠʨʘ ʨʘʤʥʠʯʘʨʩʢʦ-ʨʠʜʩʢʦʪʦ ʟʝʤʿʠʰʪʝ, ʙʠʜʝʿʠ˃ ʧʦʚʨʰʠʥʠʪʝ ʜʦ 500 

ʤ.ʥ.ʚ. ʟʘʟʝʤʘʘʪ 65,1% ʦʜ ʚʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʥʘ ʆʧʰʪʠʥʘʪʘ. ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʧʨʦʩʪʠʨʘ 

ʮʝʥʪʨʘʣʥʦ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ. 

ʉʧʦʨʝʜ ʤʦʨʬʦʣʦʰʢʠʪʝ ʢʘʨʢʪʝʨʠʩʪʠʢʠ, ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʦʧʰʪʠʥʘʪʘ ʿʘʩʥʦ ʩʝ 

ʠʟʜʚʦʿʫʚʘʘʪ 4 ʧʨʠʨʦʜʥʠ ʮʝʣʠʥʠ: ʜʦʣʠʥʘʪʘ ʥʘ ɹʨʝʛʘʣʥʠʮʘ, ʂʨʠʚʦʣʘʢʘʚʠʯʢʘʪʘ ʜʦʣʠʥʘ, 

ɽʞʝʚʦ ʇʦʣʝ ʩʦ ʜʝʣ ʦʜ ʆʚʯʝ ʇʦʣʝ ʠ ʟʘʧʘʜʥʠʪʝ ʧʘʜʠʥʠ ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʣʘʯʢʦʚʠʮʘ. ɺʦ 

ʨʝʣʿʝʬʥʘʪʘ ʬʠʟʠʦʥʦʤʠʿʘ ʥʘ ʪʝʨʦʪʦʨʠʿʘʪʘ ʢʦʿʘ ʿʘ ʟʘʬʘ˃ʘ ʛʨʘʜʦʪ ʐʪʠʧ ʠ ʥʝʛʦʚʦʪʦ 

ʥʝʧʦʩʨʝʜʥʦ ʦʧʢʨʫʞʫʚʘˁʝ, ʤʦʞʘʪ ʜʘ ʩʝ ʠʟʜʚʦʿʘʪ ʪʨʠ ʮʝʣʠʥʠ ʠ ʪʦʘ: 

V ʈʠʜʝʩʪʘ (ʦʢʦʣʫ 10 %) 

V ʇʘʜʠʥʩʢʘ (ʦʢʦʣʫ 30%) 

V ʈʘʤʥʠʯʘʨʩʢʘ (ʦʢʦʣʫ 60 %). 

 ɻɽʆʃʆʐʂʀ ʀ ʉɽʀɿʄʆʃʆʐʂʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ʊʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʤʘ ʯʝʪʠʨʠ ʛʝʦʪʝʢʪʦʥʩʢʠ ʨʝʛʠʦʥʠ ʠʣʠ 

ʝʜʠʥʠʮʠ: ɿʘʧʘʜʥʦ-ʤʘʢʝʜʦʥʩʢʘ ʟʦʥʘ, ʇʝʣʘʛʦʥʠʩʢʠ ʤʘʩʠʚ, ɺʘʨʜʘʨʩʢʘ ʟʦʥʘ ʠ ʉʨʙʩʢʦ-

ʄʘʢʝʜʦʥʩʢʠ ʤʘʩʠʚ. ʆʧʰʪʠʥʘ ʐʪʠʧ ʧʨʠʧʘʺʘ ʥʘ ʉʨʧʩʢʦ ï ʄʘʢʝʜʦʥʩʢʠʦʪ ʤʘʩʠʚ ʠ 

ɺʘʨʜʘʨʩʢʘ ʟʦʥʘ. 

 

ʉʣʠʢʘ 22 ɻʝʦʣʦʰʢʘ ʢʘʨʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ʐʪʠʧʩʢʘʪʘ ʢʦʪʣʠʥʘ ʠ ʣʝʚʠʦʪ ʙʨʝʛ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʠʤʘʘʪ ʭʦʤʦʛʝʥ ʨʝʣʿʝʬ ʩʦ 

ʨʘʤʥʠ ʧʦʚʨʰʠʥʠ ʠ ʙʣʘʛʠ ʧʘʜʠʥʠ ʦʜ ʧʨʠʪʦʢʠʪʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. ɺʠʩʦʢʠʪʝ ʨʠʜʦʚʠ ʠ 

ʪʝʨʝʥʠ ʩʝ ʰʠʨʘʪ ʚʦ ʿʫʞʥʠʪʝ ʜʝʣʦʚʠ ʥʘ ʐʪʠʧʩʢʘʪʘ ʨʘʤʥʠʥʘ ʢʦʠ ʧʨʝʤʠʥʫʚʘʘʪ ʢʦʥ ʨʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ ʠ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʧʦʜʥʦʞʿʝʪʦ ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʣʘʯʢʦʚʠʮʘ. ɼʦʤʠʥʘʥʪʥʠ ʚʠʜʦʚʠ 

ʥʘ ʧʦʯʚʘ ʚʦ ʦʚʘʘ ʦʙʣʘʩʪ ʩʝ ʘʣʫʚʠʿʘʣʥʠʪʝ ʧʦʯʚʠ ʚʦ ʥʠʩʢʠʪʝ ʜʝʣʦʚʠ ʦʜ ʢʦʨʠʪʦʪʦ ʥʘ ʨʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ, ʢʦʣʫʚʠʿʘʣʥʠ ʧʦʯʚʠ ʥʘ ʥʝʫʨʝʜʥʠʪʝ ʪʝʨʝʥʠ ʠ ʚʝʨʪʠʩʦʣʠ ʢʦʠ ʧʦʢʨʠʚʘʘʪ ʧʦʚʝ˃ʝ 

ʦʜ 35 % ʦʜ ʦʙʣʘʩʪʘ. ʆʚʦʿ ʧʦʜʚʠʜ ʦʧʬʘ˃ʘ ʩʢʣʦʥʠ ʨʠʜʩʢʠ ʪʝʨʝʥʠ. 
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ɺʦ ɺʘʨʜʘʨʩʢʘʪʘ ʟʦʥʘ ʧʨʝʜʦʤʠʥʘʥʪʠ ʩʝ ʢʣʘʩʪʠʯʥʠʪʝ ʩʝʜʠʤʝʥʪʥʠ ʧʦʯʚʠ ʟʘ ʨʘʟʣʠʢʘ 

ʦʜ ʢʦʤʧʘʢʪʥʠʪʝ ʢʘʧʨʠ ʢʦʠ ʬʦʨʤʠʨʘʘʪ ʧʣʘʥʠʥʩʢʘ ʨʘʤʢʘ ʦʢʦʣʫ ʜʦʣʠʥʠʪʝ ʢʦʠ ʩʧʘʺʘʘʪ ʚʦ 

ʦʚʘʘ ʟʦʥʘ. ɻʝʦʣʦʰʢʠʦʪ ʤʘʪʝʨʠʿʘʣ ʥʘ ʜʦʣʠʥʘʪʘ ʚʦ ʦʚʘʘ ʟʦʥʝ ʝ ʧʦʚʝ˃ʝ ʭʝʪʝʨʦʛʝʥ ʟʘ 

ʨʘʟʣʠʢʘ ʦʜ ʜʨʫʛʠʪʝ ʟʦʥʠ ʠ ʩʝ ʩʦʩʪʦʠ ʦʜ ʿʘʛʣʝʨʦʜ, ʝʦʮʝʥʢʩʠ ʠ ʤʠʦʮʝʥʩʢʠ ʩʝʜʠʤʝʥʪʠ ʠ 

ʘʣʫʚʠʿʘʣʥʠ ʠ ʧʨʦʣʫʚʠʿʘʣʥʠ ʜʝʧʦʟʠʪʠ. ʀʤʘ ʤʥʦʛʫ ʩʝʜʠʤʝʥʪʠ ʦʜ ʇʘʣʝʦʛʝʥʦʪ ʠ ʅʝʦʛʝʥʦʪ 

ʢʦʠ ʣʠʪʦʣʦʰʢʠ ʩʝ ʤʥʦʛʫ ʭʝʪʝʨʦʛʝʥʠ ʠ ʚʦʛʣʘʚʥʦ ʩʝ ʢʘʨʙʦʥʘʪʠ. ɼʝʣ ʦʜ ʥʠʚ ʩʝ ʩʝ ʙʦʛʘʪʠ 

ʩʦ ʨʠʦʣʠʪ ʜʦʜʝʢʘ ʧʦʛʦʣʝʤʠʦʪ ʜʝʢ ʝ ʙʦʛʘʪ ʩʦ ʤʦʥʪʤʦʪʠʣʦʥʠʪ. 

 ʇɽɼʆʃʆʐʂʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ 

ɸʣʫʚʠʿʘʣʥʠʪʝ ʧʦʯʚʠ ʩʝ ʩʦʚʨʝʤʝʥʠ (ʨʝʮʝʥʪʥʠ) ʨʝʯʥʠ ʠʣʠ ʝʟʝʨʩʢʠ ʥʘʥʦʩʠ ʥʘ 

ʩʣʦʝʚʠ. ʉʫʩʧʝʥʜʠʨʘʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʦʜ  ʢʦʿ ʩʝ  ʦʙʨʘʟʫʚʘʘʪ ʦʚʠʝ ʧʦʯʚʠ ʠʤʘ ʭʝʪʝʨʦʛʝʥ  

ʤʠʥʝʨʘʣʦʰʢʦ-ʧʝʪʨʦʛʨʘʬʩʢʠ ʩʦʩʪʘʚ.  ʉʧʦʨʝʜ ʤʝʭʘʥʠʯʢʠʪʝ ʩʚʦʿʩʪʚʘ, ʪʦʘ ʩʝ ʣʝʩʥʠ  ʧʦʯʚʠ. 

ʄʘʢʨʦʩʪʨʫʢʪʫʨʘʪʘ ʝ ʩʣʘʙʦ  ʠʟʨʘʟʝʥʘ  ʠ  ʟʘʪʦʘ  ʬʠʟʠʯʢʠʪʝ  ʩʚʦʿʩʪʚʘ  ʟʘʚʠʩʘʪ  ʦʜ 

ʤʝʭʘʥʠʯʢʠʦʪ ʩʦʩʪʘʚ. ʀʤʘʘʪ ʜʦʙʘʨ ʚʦʜʝʥ, ʚʦʟʜʫʰʝʥ ʠ ʪʦʧʣʦʪʝʥ ʨʝʞʠʤ. ʊʦʘ ʩʝ ʤʥʦʛʫ 

ʧʣʦʜʥʠ ʧʦʯʚʠ ʠ ʥʘ ʥʠʚ ʩʝ ʦʜʚʠʚʘ ʠʥʪʝʥʟʠʚʥʦ ʟʝʤʿʦʜʝʣʩʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɿʘʩʪʘʧʝʥʠ ʩʝ 

ʢʘʢʦ ʩʘʤʦʩʪʦʝʥ ʧʦʯʚʝʥ ʪʠʧ ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʠʪʝ. 

ʆʜ ʥʝʢʦʭʝʨʝʥʪʥʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʟʘʩʪʘʧʝʥʠ ʩʝ ʜʦʙʨʦ ʛʨʘʥʫʣʠʨʘʥʠ ʟʘʛʣʠʥʝʪʠ ʠʣʠ 

ʧʨʘʰʠʥʝʩʪʠ ʧʝʩʦʮʠ ʦʜ ʛʨʫʧʠʪʝ SFc, SC ʠ  SFs, ʧʨʠ ʰʪʦ ʠʩʪʠʪʝ ʩʝ ʩʣʘʙʦ ʜʦ ʩʨʝʜʥʦ 

ʟʙʠʝʥʠ ʚʦ ʧʨʦʣʫʚʠʿʘʣʥʠ ʪʚʦʨʙʠ ʠ ʪʝʨʘʩʥʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʦʜʥʦʩʥʦ ʜʦʙʨʦ ʟʙʠʝʥʠ ʚʦ 

ʧʣʠʦʮʝʥʩʢʠʦʪ ʢʦʤʧʣʝʢʩ. ɺʦ ʛʨʫʧʘʪʘ ʥʘ ʥʝʢʦʭʝʨʝʥʪʥʠ ʤʘʪʝʨʠʿʘʣʠ ʩʝ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʠ 

ʩʣʘʙʦ ʛʨʘʥʫʣʠʨʘʥʠʪʝ ʧʨʘʰʠʥʝʩʪʠ ʯʘʢʘʣʠ ʦʜ ʛʨʫʧʘʪʘ GFs ʢʦʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʚʦ ʪʝʨʘʩʥʠʪʝ 

ʠ ʧʣʠʦʮʝʥʩʢʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʢʘʢʦ  ʠ ʜʦʙʨʦ ʛʨʘʥʫʣʠʨʘʥʠʪʝ ʯʠʩʪʠ ʯʘʢʘʣʠ ʠ ʧʝʩʦʮʠ ʦʜ 

ʛʨʫʧʘʪʘ GW/SW, ʢʦʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʚʦ ʘʣʫʚʠʿʘʣʥʠʪʝ ʥʘʥʦʩʠ. ʏʘʢʘʣʝʩʪʠʪʝ ʤʘʪʝʨʠʿʘʣʠ ʩʝ 

ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʜʦʙʨʠ ʬʠʟʠʯʢʦ ï ʤʝʭʘʥʠʯʢʠ ʧʘʨʘʤʝʪʨʠ ʦʜ ʘʩʧʝʢʪ ʥʘ ʥʦʩʠʚʦʩʪ ʠ 

ʜʝʬʦʨʤʘʙʠʣʥʦʩʪ, ʪʠʝ ʩʝ ʩʨʝʜʥʦ ʜʦ ʜʦʙʨʦ ʟʙʠʝʥʠ ʠ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʨʝʣʘʪʠʚʥʦ ʩʦʣʠʜʥʘ 

ʛʝʦʪʝʭʥʠʯʢʘ ʩʨʝʜʠʥʘ..   

 ʊɽʂʊʆʅʉʂʀ ʀ ʉɽʀɿʄʆʃʆʐʂʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʊɽʈɽʅʆʊ 

ʆʧʰʪʠʥʘʪʘ ʧʨʠʧʘʺʘ ʥʘ ʪʝʨʝʥʠ ʧʦʜʣʦʞʥʠ ʥʘ ʯʝʩʪʠ ʠ ʧʦʩʪʦʿʥʠ ʟʝʤʿʦʪʨʝʩʠ 

ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʧʦʦʜʘʣʝʯʥʠʪʝ ʝʧʠʮʝʥʪʨʘʣʥʠ ʞʘʨʠʰʪʘ. ɻʝʦʣʦʰʢʠʦʪ ʩʦʩʪʘʚ, ʩʣʘʙʘʪʘ 

ʚʝʛʝʪʘʮʠʩʢʘ ʧʦʢʨʠʚʢʘ ʠ ʥʝʧʨʘʚʠʣʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʟʝʤʿʠʰʪʝʪʦ ʫʩʣʦʚʫʚʘʘʪ ʛʦʣʝʤ ʜʝʣ 

ʦʜ ʆʧʰʪʠʥʘʪʘ ʜʘ ʝ ʟʘʬʘʪʝʥ ʩʦ ʝʨʦʟʠʚʥʠ ʧʨʦʮʝʩʠ. ɺʢʫʧʥʦ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ 39 ʧʦʨʦʿʥʠ 

ʪʝʢʦʚʠ ʦʜ ʢʦʠ 12 ʧʨʠʧʘʺʘʘʪ ʥʘ I, II ʠ III ʢʘʪʝʛʦʨʠʿʘ. ɽʨʦʟʠʚʥʠʪʝ ʧʨʦʮʝʩʠ ʟʘʬʘ˃ʘʘʪ 

ʟʥʘʯʠʪʝʣʝʥ ʜʝʣ ʦʜ ʧʦʚʨʰʠʥʘʪʘ ʥʘ ʆʧʰʪʠʥʘʪʘ, ʘ ʛʠ ʟʘʬʘ˃ʘʘʪ ʧʨʦʩʪʦʨʠʪʝ ʠʩʪʦʯʥʦ ʦʜ 

ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʟʘʧʘʜʥʠʪʝ ʧʘʜʠʥʠ ʥʘ ʇʣʘʯʢʦʚʠʮʘ, ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ʆʪʠˁʘ, ʦʙʦʜʥʠʪʝ 

ʩʪʨʘʥʠ ʥʘ ʂʨʠʚʦʣʘʢʘʚʠʯʢʘ ʜʦʣʠʥʘ ʠ ʧʦʛʦʣʝʤ ʜʝʣ ʦʜ ʧʨʦʩʪʦʨʦʪ ʥʠʟʚʦʜʥʦ ʦʜ ʐʪʠʧ. 

ɺʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʜʦʩʝʛʘʰʥʠʪʝ ʩʝʠʟʤʦʣʦʰʢʠ ʠʩʪʨʘʞʫʚʘˁʘ, ʆʧʰʪʠʥʘʪʘ ʧʨʠʧʘʺʘ ʥʘ 

ʪʝʨʝʥʠ ʧʦʜʣʦʞʥʠ ʥʘ ʯʝʩʪʠ ʠ ʧʦʩʪʦʿʥʠ ʟʝʤʿʦʪʨʝʩʠ ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʜ ʧʦʦʜʘʣʝʯʥʠʪʝ 



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 
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ʝʧʠʮʝʥʪʨʘʣʥʠ ʞʘʨʠʰʪʘ. ɱʘʯʠʥʘʪʘ ʥʘ ʜʦʩʝʛʘ ʩʣʫʯʝʥʠʪʝ ʟʝʤʿʦʪʨʝʩʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʙʠʣʝ ʩʦ ʠʥʪʝʥʟʠʪʝʪ ʦʜ VIII-IX ʩʪʝʧʝʥʠ ʧʦ ʄʎʉ. ɽʧʠʮʝʥʪʨʠʪʝ ʦʜ ʩʣʫʯʝʥʠʪʝ 

ʣʦʢʘʣʥʠ ʟʝʤʿʦʪʨʝʩʠ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʆʧʰʪʠʥʘʪʘ ʠʟʥʝʩʫʚʘʘʪ VIII ʩʪʝʧʝʥʠ ʧʦ ʄʎʉ, ʟʘ 

ʥʘʿʛʦʣʝʤʠʦʪ ʜʝʣ, ʘ ʩʘʤʦ ʟʘ ʤʘʣ ʜʝʣ ʠ ʪʦʘ ʠʩʪʦʯʥʦ ʦʜ ʧʨʘʚʝʮʦʪ ɸʨʛʫʣʠʮʘ-ʈʘʜʘˁʝ (ʩʦ 

ʪʦʣʝʨʘʥʮʠʿʘ ʦʜ 10 km) IX ʩʪʝʧʝʥʠ ʧʦ ʄʎʉ. 

ʅʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ ʝ ʜʘʜʝʥʘ ʩʝʠʟʤʠʯʢʘʪʘ ʢʘʨʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ 

ʄʘʢʝʜʦʥʠʿʘ.  

 
ʉʣʠʢʘ 23 ʉʝʠʟʤʠʯʢʘ ʢʘʨʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ 

 ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʈɽɼɽʃʆʊ 

ʇʨʝʜʝʣʦʪ ʢʘʢʦ ʦʩʥʦʚʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʝʜʠʥʠʮʘ ʛʠ ʨʘʟʛʣʝʜʫʚʘ ʯʦʚʝʢʦʚʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʟʝʜʥʠʮʘ ʩʦ ʧʦʩʪʦʝʯʢʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʠ ʯʦʚʝʢʦʚʘʪ ʜʦʣʛʦʛʦʜʠʰʥʘ 

ʠʥʪʝʨʘʢʮʠʿʘ ʩʦ ʧʨʠʨʦʜʘʪʘ. ʊʘʘ ʠʥʪʝʨʘʢʮʠʿʘ ʥʘ ʯʦʚʝʢʦʪ ʩʦ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʠ 

ʥʝʞʠʚʘʪʘ ʧʨʠʨʦʜʘ ʥʘ ʦʜʨʝʜʝʥʦ ʧʦʜʨʘʯʿʝ ʛʦ ʩʦʟʜʘʚʘ ʧʨʝʜʝʣʦʪ ʥʘ ʪʦʘ ʧʦʜʨʘʯʿʝ. 

ʇʦʜʝʪʘʣʥʦ, ʧʨʝʜʝʣʦʪ ʥʘ ʦʜʨʝʜʝʥʦ ʧʦʜʨʘʯʿʝ ʧʨʝʪʩʪʘʚʫʚʘ ʢʦʤʙʠʥʘʮʠʿʘ ʦʜ ʘʥʪʨʦʧʦʛʝʥʠ ʠ 

ʧʨʠʨʦʜʥʠ ʝʢʦ ʩʠʩʪʝʤʠ. ɺʨʩʢʘʪʘ ʧʦʤʝʺʫ ʯʦʚʝʢʦʪ ʠ ʝʢʦʩʠʩʪʝʤʠʪʝ ʢʨʝʠʨʘ ʩʪʨʫʢʪʫʨʠ ʰʪʦ ʩʝ 

ʤʝʥʫʚʘʘʪ ʚʦ ʧʨʦʩʪʦʨʦʪ ʠ ʥʠʟ ʚʨʝʤʝʪʦ ʠ ʨʝʟʫʣʪʠʨʘʘʪ ʩʦ ʧʨʦʩʪʦʨʥʦ-ʚʨʝʤʝʥʩʢʘʪʘ 

ʭʝʪʝʨʦʛʝʥʦʩʪ. ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʢʦʠ ʩʝ ʚʦ ʠʥʪʝʨʘʢʮʠʿʘ, ʝ ʧʦʜ ʚʣʠʿʘʥʠʝ ʥʘ 

ʪʘʘ ʧʨʦʩʪʦʨʥʦ-ʚʨʝʤʝʥʩʢʘ ʭʝʪʝʨʦʛʝʥʦʩʪ. ʏʦʚʝʢʦʪ ʠʤʘ ʜʦʤʠʥʘʥʪʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʧʨʝʜʝʣʥʠʪʝ ʦʙʨʘʩʮʠ (ʩʪʨʫʢʪʫʨʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʝʣʠʪʝ, ʧʨʦʩʪʦʨʥʘʪʘ 

ʭʝʪʝʨʦʛʝʥʦʩʪ) ʠ ʟʘʪʦʘ ʯʦʚʝʢʦʪ ʝ ʚʘʞʝʥ ʜʝʣ ʦʜ ʜʝʬʠʥʠʮʠʿʘʪʘ ʟʘ ʧʨʝʜʝʣʦʪ. 

ʀʩʪʦʨʠʩʢʠ ʥʘʥʘʟʘʜ, ʯʦʚʝʢʦʪ ʩʦ ʩʚʦʝʪʦ ʝʛʟʠʩʪʠʨʘˁʝ ʠʤʘʣ ʟʥʘʯʘʿʥʘ ʫʣoʛʘ ʚʦ 

ʠʟʤʝʥʠʪʝ ʠ ʦʙʣʠʢʫʚʘˁʝʪʦ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʥʘʰʘʪʘ 

ʜʨʞʘʚʘ, ʩʦ ʰʪʦ ʧʨʠʜʦʥʝʣ ʟʘ ʩʦʟʜʘʚʘˁʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʨʝʜʝʣʠʪʝ. 

ɺʦ ʜʝʥʝʰʥʦ ʚʨʝʤʝ ʟʘʯʫʚʫʚʘˁʝʪʦ ʥʘ ʙʘʣʘʥʩʠʨʘʥʠʦʪ ʩʦʞʠʚʦʪ ʥʘ ʯʦʚʝʢʦʪ ʦʜ ʝʜʥʘ ʩʪʨʘʥʘ 

ʠ ʥʘ ʜʠʚʠʪʝ ʚʠʜʦʚʠ ʦʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʝ ʦʜ ʦʛʨʦʤʥʦ ʟʥʘʯʝˁʝ ʢʘʢʦ ʥʘ ʣʦʢʘʣʥʦ, ʪʘʢʘ ʠ ʥʘ 

ʛʣʦʙʘʣʥʦ ʥʠʚʦ. ɿʘʪʦʘ, ʧʨʠʟʥʘʚʘˁʝʪʦ ʥʘ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢʦ ʥʝʠʟʦʩʪʘʚʝʥ ʠ 

ʠʥʪʝʛʨʘʣʝʥ ʜʝʣ ʥʘ ʝʢʦʣʦʰʢʠʪʝ ʩʠʩʪʝʤʠ, ʨʝʟʫʣʪʠʨʘʣʦ ʥʘ ʛʣʦʙʘʣʥʦ ʥʠʚʦ ʩʦ 
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ʧʨʝʥʘʩʦʯʫʚʘˁʝ ʥʘ ʧʨʠʥʮʠʧʦʪ ʥʘ ʟʘʰʪʠʪʘ - ʦʜ ʟʘʰʪʠʪʘ ʥʘ ʚʠʜʦʚʠ ʠ ʝʢʦʩʠʩʪʝʤʠ ʢʦʥ 

ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʧʨʝʜʝʣʠ. 

ʉʧʦʨʝʜ ʄʝʣʦʚʩʢʠ ʠ ʜʨ (2016) ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ 

ʠʟʜʚʦʝʥʠ ʩʝ ʧʦʚʝ˃ʝ ʧʨʝʜʝʣʩʢʠ ʪʠʧʦʚʠ, ʦʜ ʢʦʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʣʠʪʝʨʘʪʫʨʥʠʪʝ ʠ 

ʪʝʨʝʥʩʢʠʪʝ ʘʥʘʣʠʟʠ ʠʟʚʨʰʝʥʠ ʟʘ ʧʦʪʨʝʙʠʪʝ ʥʘ ʦʚʘʘ ʩʪʫʜʠʿʘ ʠʟʜʚʦʝʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʪʨʠ 

ʧʨʝʜʝʣʩʢʠ ʪʠʧʦʚʠ (ʩʣʠʢʘ ʰʪʦ ʩʣʝʜʠ): 

1. ʋʨʙʘʥ ʧʨʝʜʝʣ 

2. ɿʝʤʿʦʜʝʣʩʢʠ ʧʨʝʜʝʣʠ  

3. ʈʫʨʘʣʥʠ ʧʨʝʜʝʣʠ  

 

ʉʣʠʢʘ 24 ʊʠʧʦʚʠ ʥʘ ʧʨʝʜʝʣʠ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʇʉʆɺ ʐʪʠʧ 

ʋʨʙʘʥʠʦʪ ʧʨʝʜʝʣ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʘʥʘʣʠʟʠʨʘʥʦ ʧʦʜʨʘʯʿʝ ʝ ʧʨʝʪʩʪʘʚʝʥ ʩʦ 

ʫʨʙʘʥʠʦʪ ʢʘʨʘʢʪʝʨ ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ ʰʪʦ ʤʦʞʝ 

ʜʘ ʩʝ ʚʠʜʠ ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. ʂʦʿ ʝ ʩʤʝʩʪʝʥ 

ʚʦ ʢʨʘʿʥʠʪʝ ʿʫʞʥʠ ʜʝʣʦʚʠ ʥʘ ʆʚʯʝʧʦʣʩʢʘʪʘ 

ʂʦʪʣʠʥʘ ʠ ʥʘ ʢʨʘʿʥʠʪʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʠ ʧʘʜʠʥʠ 

ʥʘ ʧʣʘʥʠʥʘʪʘ ʇʣʘʯʢʦʚʠʮʘ. ʂʘʨʘʢʪʝʨʦʪ ʥʘ 

ʧʨʝʜʝʣʦʪ ʛʦ ʦʧʨʝʜʝʣʫʚʘ ʜʦʤʠʥʘʥʪʥʦʪʦ 

ʫʯʝʩʪʚʦ ʥʘ ʫʨʙʘʥʘ ʧʦʚʨʰʠʥʘ ʠ ʠʥʜʫʩʪʨʠʩʢʠ ʠ 

ʢʦʤʝʨʮʠʿʘʣʥʠ ʮʝʥʪʨʠ ʰʪʦ ʟʥʘʯʠ ʤʘʪʨʠʢʩʦʪ ʚʦ 
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ʫʨʙʘʥʠʦʪ ʧʨʝʜʝʣ ʝ ʧʨʝʪʩʪʘʚʝʥ ʦʜ ʩʪʘʥʙʝʥʠ ʠ ʜʨʫʛʠ ʦʙʿʝʢʪʠ. ʆʩʚʝʥ ʚʦ ʮʝʥʪʨʘʣʥʠʪʝ 

ʛʨʘʜʩʢʠ ʧʦʜʨʘʯʿʘ ʢʘʜʝ ʰʪʦ ʤʦʞʘʪ ʜʘ ʩʝ ʟʘʙʝʣʝʞʘʪ ʩʪʘʥʙʝʥʠ ʚʠʩʦʢʦʢʘʪʥʠʮʠ, ʚʦ 

ʦʩʪʘʥʘʪʠʦʪ ʜʝʣ ʦʜ ʛʨʘʜʦʪ ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʩʝʤʝʿʥʠ ʢʫ˃ʠ. ʂʦʨʠʜʦʨʠʪʝ ʚʦ ʥʘʿʛʦʣʝʤ ʜʝʣ ʩʝ 

ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʘʩʬʘʣʪʥʠ ʧʘʪʠʰʪʘ ʠ ʧʦʿʘʩʠ ʦʜ ʘʥʪʨʦʧʦʛʝʥʠ ʰʠʨʦʢʦʣʠʩʥʠ ʧʦʿʘʩʠ ʦʜ 

ʜʨʚʿʘ. ʇʝʪʥʘ ʦʜ ʧʦʤʘʣʘ ʧʦʚʨʰʠʥʘ ʧʦʜ ʚʝʛʝʪʘʮʠʿʘ ʤʦʞʘʪ ʜʘ ʩʝ ʟʘʙʝʣʝʞʘʪ ʚʦ 

ʮʝʥʪʨʘʣʥʦʪʦ ʛʨʘʜʩʢʦ ʧʦʜʨʘʯʿʝ (ʧʘʨʢʦʚʠ) ʠʣʠ ʚʦ ʧʝʨʠʬʝʨʥʠʪʝ ʛʨʘʜʩʢʠ ʧʦʜʨʘʯʿʘ ʢʘʜʝ 

ʩʝʤʝʿʥʠʪʝ ʢʫ˃ʠ ʠʤʘʘʪ ʧʦʛʦʣʝʤʘ ʜʚʦʨʥʘ ʧʦʚʨʰʠʥʘ (ʛʨʘʜʠʥʠ ʠʣʠ ʧʨʠʨʦʜʥʘ ʚʝʛʝʪʘʮʠʿʘ). 

ʈʝʯʥʠʪʝ ʢʦʨʠʪʘ ʚʦ ʫʨʙʘʥʠʦʪ ʧʨʝʜʝʣ ʩʝ ʩʠʣʥʦ ʠʟʤʝʥʝʪʠ, ʘ ʨʝʯʥʠʪʝ ʪʝʢʦʚʠ ʩʝ ʩʦ ʩʠʣʥʦ 

ʥʘʨʫʰʝʥʠ ʩʪʨʫʢʪʫʨʥʠ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʜ ʪʫʢʘ, ʫʣʦʛʘʪʘ ʥʘ ʨʝʢʠʪʝ ʠ 

ʢʨʘʿʨʝʯʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʢʘʢʦ ʢʦʨʠʜʦʨ ʝ ʥʝʟʥʘʯʠʪʝʣʥʘ. ʅʦʚʦ ʉʝʣʦ ʝ ʥʘʩʝʣʝʥo ʤʝʩʪʘ ʩʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʪʝʢʥʘʪ ʫʨʙʘʥ ʢʘʨʘʢʪʝʨ ʠ ʫʨʙʘʥʠʟʘʮʠʿʘʪʘ ʝ ʧʦʤʘʣʢʫ ʠʟʨʘʟʝʥʘ. ʊʫʢʘ, 

ʧʦʠʟʨʘʟʝʥʦ ʝ ʧʨʠʩʫʪʚʦʪʦ ʥʘ ʧʦʿʘʩʠ ʦʜ ʘʥʪʨʦʧʦʛʝʥʠ ʰʠʨʦʢʦʣʠʩʥʠ ʜʨʚʿʘ ʠ ʧʝʪʥʘ ʦʜ 

ʧʨʠʨʦʜʥʘ ʚʝʛʝʪʘʮʠʿʘ. 

ʇʦʢʨʘʿ ʪʠʧʠʯʥʦ ʫʨʙʘʥʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʜʝʣʦʪ ʚʦ ʥʝʛʦʚʠʪʝ ʛʨʘʥʠʮʠ 

ʧʦʩʝʜʫʚʘ ʠ ʦʜʨʝʜʝʥʠ ʨʫʨʘʣʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʰʪʦ ʫʢʘʞʫʚʘ ʟʥʘʯʠʪʝʣʥʦʪʦ ʧʨʠʩʫʩʪʚʦ 

ʭʝʪʝʨʦʛʝʥʦ ʟʝʤʿʦʜʝʣʩʪʚʦ ʠ ʩʫʚʠ ʙʨʜʩʢʠ ʧʘʩʠʰʪʘ. ʉʝ ʩʨʝ˃ʘʚʘʘʪ ʠ ʧʦʤʘʣʠ ʧʦʚʨʰʠʥʠ ʧʦʜ 

ʧʨʠʨʦʜʥʘ ʠ ʧʦʣʫʧʨʠʨʦʜʥʘ ʚʝʛʝʪʘʮʠʿʘ. 

ɿʝʤʿʦʜʝʣʩʢʠʪʝ ʧʨʝʜʝʣʠ ʛʣʘʚʥʦ ʩʝ 

ʧʨʦʪʝʛʘʘʪ ʥʘ ʧʨʦʩʪʦʨʦʪ ʥʘ ʰʠʨʦʢʠʪʝ ʨʘʤʥʠʥʠ ʠ 

ʧʣʘʚʠʥʠ. ʇʦʨʘʜʠ ʧʦʚʦʣʥʠʪʝ ʧʨʠʨʦʜʥʦ-

ʛʝʦʛʨʘʬʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʦʚʦʣʥʘ 

ʛʝʦʤʦʨʬʦʣʦʛʠʿʘ, ʧʦʚʦʣʥʠ ʧʝʜʦʣʦʰʢʠ ʠ 

ʭʠʜʨʦʛʨʘʬʩʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʦʚʦʣʥʘ 

ʢʣʠʤʘ), ʚʦ ʦʚʯʝʧʦʣʩʢʘʪʘ ʢʦʪʣʠʥʘ 

ʧʨʝʦʚʣʘʜʫʚʘʘʪ ʧʨʦʩʪʨʘʥʠ ʧʦʚʨʰʠʥʠ ʧʦʜ 

ʦʙʨʘʙʦʪʣʠʚʠ ʧʦʣʠˁʘ ʠ ʥʠʚʠ. ɸʥʪʨʦʧʦʛʝʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʦʚʦʿ ʜʝʣ ʩʦ ʚʝʢʦʚʠ ʥʘʥʘʟʘʜ ʙʠʣʝ 

ʥʘʩʦʯʝʥʠ ʢʦʥ ʤʦʜʠʬʠʮʠʨʘˁʝ ʥʘ ʧʨʠʨʦʜʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʚʦ ʥʘʩʦʢʘ ʥʘ ʟʝʤʿʦʜʝʣʩʢʘ 

ʝʢʩʧʘʥʟʠʿʘ. ʉʝʧʘʢ, ʬʨʘʛʤʝʥʪʘʮʠʿʘʪʘ ʠ ʘʣʪʝʨʘʮʠʿʘʪʘ ʥʘ ʧʦʚʨʰʠʥʠʪʝ ʧʦʜ ʧʨʠʨʦʜʥʠ 

ʩʪʘʥʠʰʪʘ (ʙʣʘʪʘ, ʤʦʯʫʨʠʰʪʘ, ʚʣʘʞʥʠ ʣʠʚʘʜʠ ʠ ʢʨʘʿʨʝʯʥʠ ʰʫʤʠ) ʙʠʣʘ ʥʘʿʠʥʪʝʥʟʠʚʥʘ ʚʦ 

ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʠʥʘʪʠʦʪ ʚʝʢ. ɼʝʥʝʩʢʘ ʛʣʘʚʥʦ ʦʙʝʣʝʞʿʝ ʥʘ ʦʚʦʿ ʜʝʣ ʦʜ 

ʙʨʝʛʘʣʥʠʯʢʠʦʪ ʩʣʠʚ ʩʝ ʧʨʦʩʪʨʘʥʠʪʝ ʧʦʚʨʰʠʥʠ ʦʜ ʠʥʪʝʥʟʠʚʥʦ ʦʙʨʘʙʦʪʫʚʘʥʦ ʟʝʤʿʦʜʝʣʩʢʦ 

ʟʝʤʿʠʰʪʝ. 
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ʆʩʥʦʚʥʘʪʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʨʫʨʘʣʥʠʪʝ 

ʧʨʝʜʝʣʠ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʩʪʦʨʦʪ ʦʙʣʠʢʫʚʘʥ ʦʜ 

ʥʘʩʝʣʝʥʠʝʪʦ ʢʦʝ ʣʦʢʘʣʥʦ, ʩʦ ʚʝʢʦʚʠ ʥʘʥʘʟʘʜ ʛʠ 

ʦʙʣʠʢʫʚʘʣʦ ʧʨʠʨʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʟʘ ʜʘ ʛʠ 

ʧʨʠʣʘʛʦʜʠ ʥʘ ʩʚʦʠʪʝ ʧʦʪʨʝʙʠ. ʈʫʨʘʣʥʠʦʪ ʧʨʝʜʝʣ, 

ʦʥʘʢʘ ʢʘʢʦ ʰʪʦ ʜʝʥʝʩ ʚʠʟʫʝʣʥʦ ʛʦ ʚʦʩʧʨʠʝʤʘʤʝ, ʛʠ 

ʨʝʬʣʝʢʪʠʨʘ ʪʨʘʜʠʮʠʦʥʘʣʥʠʪʝ ʧʨʘʢʪʠʢʠ ʥʘ 

ʩʪʦʧʘʥʠʩʫʚʘˁʝ, ʥʘʚʠʢʠʪʝ, ʚʝʨʫʚʘˁʘʪʘ, ʪʨʘʜʠʮʠʠʪʝ ʠ ʚʨʝʜʥʦʩʪʠʪʝ ʥʘ ʣʫʺʝʪʦ ʠ 

ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʝ ʦʙʣʠʢʫʚʘ ʧʦʜ ʥʠʚʥʦ ʚʣʠʿʘʥʠʝ. 

 ʇʆʉʊʆɱʅʀ ɺʆɼʅʀ ʈɽʉʋʈʉʀ 

ʍʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʩʦʩʪʦʠ ʦʜ ʜʚʝ ʨʝʢʠ: ɹʨʝʛʘʣʥʠʮʘ ʠ 

ʆʪʠˁʘ. ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʝ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 43 km ʜʦʜʝʢʘ ʆʪʠˁʘ ʩʦ ʜʦʣʞʠʥʘ ʦʜ 3 km.  

ʅʘʿʛʦʣʝʤ ʚʦʜʝʥ ʧʦʪʝʥʮʠʿʘʣ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʚʦʜʠʪʝ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ. 

ʆʧʰʪʠʥʘ ʐʪʠʧ ʮʝʣʦʩʥʦ ʧʨʠʧʘʺʘ ʥʘ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ, ʢʦʿʘ ʧʦʤʠʥʫʚʘ ʥʠʟ 

ʥʝʿʟʠʥʠʦʪ ʮʝʥʪʨʘʣʝʥ ʜʝʣ ʠ ʛʠ ʧʨʠʙʠʨʘ ʩʠʪʝ ʧʦʤʘʣʠ ʨʝʯʥʠ ʪʝʢʦʚʠ ʦʜ ʥʝʿʟʠʥʘʪʘ 

ʪʝʨʠʪʦʨʠʿʘ. 

 
ʉʣʠʢʘ 25 ʂʘʨʪʘ ʥʘ ʨʝʯʥʠ ʩʣʠʚʦʚʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ 

ʇʨʠʪʦʢʠ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʢʦʠ ʩʝ ʜʝʣ ʦʜ ʭʠʜʨʦʛʨʘʬʩʢʘʪʘ ʤʨʝʞʘ ʚʦ ʆʧʰʪʠʥʘʪʘ 

ʩʝ: ʇʣʘʯʢʦʚʠʮʘ, ʂʦʟʿʘʯʢʘ, ʉʫʚʘ ʈʝʢʘ, ʆʪʠˁʘ, ʜʦʣʝʥ ʪʝʢ ʥʘ ɿʣʝʪʦʚʢʘ, ʜʦʣʝʥ ʪʝʢ ʥʘ 

ʃʘʢʘʚʠʮʘ ʠ ʜʦʣʝʥ ʪʝʢ ʥʘ ʉʚ. ʅʠʢʦʣʩʢʘ. ʅʘ ʉʣʠʢʘ 25 ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʂʘʨʪʘ ʥʘ ʨʝʯʥʠ 

ʩʣʠʚʦʚʠ ʚʦ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ. ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʝ ʝʜʥʘ ʦʜ ʧʦʛʦʣʝʤʠʪʝ 

ʧʨʠʪʦʢʠ ʥʘ ʨʝʢʘ ɺʘʨʜʘʨ. ʈʝʢʘ ɺʘʨʜʘʨ ʩʝ ʚʣʠʚʘ ʚʦ ɽʛʝʿʩʢʦʪʦ ʤʦʨʝ ï ʉʨʝʜʦʟʝʤʥʦʪʦ ʤʦʨʝ. 

ʉʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʟʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 4 307 km2 ʰʪʦ ʝ ʧʨʠʙʣʠʞʥʦ 21 % ʦʜ 

ɺʘʨʜʘʨʩʢʠʦ ʩʣʠʚ ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʠ ʦʢʦʣʫ 17 % ʦʜ ʮʝʣʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʜʨʞʘʚʘʪʘ.  
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ʅʘ ʉʣʠʢʘ 26 ʝ ʜʘʜʝʥʘ ʢʘʨʪʘ ʥʘ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʩʦ ʧʦʚʨʰʠʥʩʢʠʪʝ 

ʚʦʜʥʠ ʪʝʣʘ. ʂʘʨʪʘ ʥʘ ʘʢʚʠʬʝʨʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ (ʠʟʚʦʨ: ʇʣʘʥ 

ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, 2016). 

 
ʉʣʠʢʘ 26 ʂʘʨʪʘ ʥʘ ʘʢʚʠʬʝʨʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ (ʠʟʚʦʨ: ʇʣʘʥ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚ ʥʘ ʨʝʢʘ ɹʨʝʛʣʘʥʠʮʘ, 2016) 

ɺʦ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʧʦʩʪʦʿʘʪ ʩʣʝʜʥʠʪʝ ʢʘʪʝʛʦʨʠʠ ʥʘ ʧʦʚʨʰʠʥʩʢʠ ʚʦʜʠ: 

ʈʝʢʠ: 

- ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʧʦʜʝʣʝʥʘ ʥʘ 10 ʜʝʣʦʚʠ (ʦʜʥʦʩʥʦ ʦʜʜʝʣʥʠ ʚʦʜʥʠ ʪʝʣʘ) 

- 12 ʧʦʛʦʣʝʤʠ ʧʨʠʪʦʢʠ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ: 

ʃʝʚʠ ʧʨʠʪʦʢʠ (6): ʈʘʪʝʚʩʢʘ, ʆʩʦʿʥʠʮʘ, ɿʨʥʦʚʩʢʘ, ʂʦʟʿʘʯʢʘ, ʆʪʠˁʘ ʠ ʃʘʢʚʠʮʘ 

ɼʝʩʥʠ ʧʨʠʪʦʢʠ (6): ɾʝʣʝʚʠʮʘ, ʂʘʤʝʥʠʯʢʘ, ʆʨʠʟʘʨʩʢʘ, ʂʦʯʘʥʩʢʘ, ɿʝʣʪʦʚʠʮʘ ʠ ʩʚʝʪʠ 

ʅʠʢʦʣʩʢʘ 

6 ʨʝʟʝʨʚʦʘʨʠ (ʦʜʥʦʩʥʦ ʩʠʣʥʦ ʤʦʜʠʬʠʮʠʨʘʥʠ ʚʦʜʥʠ ʪʝʣʘ): 

- ɹʝʨʦʚʩʢʦ ʝʟʝʨʦ/ʈʘʪʝʚʩʢʦ; ʂʘʣʠʤʘʥʮʠ; ɻʨʘʜʯʝ; ɿʣʝʪʦʚʩʢʦ ʝʟʝʨʦ/ʂʥʝʞʝʚʦ; ʄʘʥʪʦʚʦ 

ʠ ʄʘʚʨʦʚʠʮʘ 

2 ʛʣʘʚʥʠ ʢʘʥʘʣʠ ʟʘ ʥʘʚʦʜʥʫʚʘˁʝ (ʦʜʥʦʩʥʦ ʚʝʰʪʘʯʢʠ ʚʦʜʥʠ ʪʝʣʘ). 

ɺʦ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ 5 ʧʦʜʟʝʤʥʠ ʚʦʜʥʠ ʪʝʣʘ. 

ɺʦʛʣʘʚʥʦ, ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʜʝʢʘ ʘʢʚʠʬʝʨʠʪʝ ʚʦ ʩʣʠʚʦʪ ʥʘ ɹʨʝʛʘʣʥʠʮʘ ʩʝ ʦʜ ʘʣʫʚʠʿʘʣʥʦ 

ʠ ʜʝʣʫʚʠʿʘʣʥʦ ʧʦʪʝʢʣʦ, ʥʝʢʦʥʩʦʣʠʜʠʨʘʥʠ ʠ ʨʝʣʘʪʠʚʥʦ ʧʣʠʪʢʠ. ʇʦʜʣʘʙʦʢʠʪʝ ʜʝʣʦʚʠ ʦʜ 

ʘʢʚʠʬʝʨʠʪʝ ʩʝ ʚʦ ʜʝʣʫʚʠʿʘʣʥʠʪʝ ʧʦʜʥʦʞʿʘ ʥʘ ʩʝʜʠʤʝʥʪʠʪʝ ʠ ʩʝ ʢʦʨʠʩʪʘʪ ʢʘʢʦ ʠʟʚʦʨ ʟʘ 

ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ ʥʘ ʥʝʢʦʠ ʛʨʘʜʦʚʠ ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ʂʦʯʘʥʠ. ʅʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ ʝ ʜʘʜʝʥʘ 

ʭʠʜʨʦʛʝʦʣʦʰʢʘʪʘ ʢʘʨʪʘ ʥʘ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. 
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ʉʣʠʢʘ 27 ʂʘʨʪʘ ʥʘ ʘʢʚʠʬʝʨʠʪʝ ʚʦ ʩʣʠʚʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ (ʠʟʚʦʨ: ʇʣʘʥ ʟʘ 
ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚ ʥʘ ʨʝʢʘ ɹʨʝʛʣʘʥʠʮʘ, ɸʚʛʫʩʪ 26, 2016) 

ʈʝʟʝʨʚʠʪʝ ʥʘ ʩʪʘʪʠʯʥʠʪʝ ʧʦʜʟʝʤʥʠ ʚʦʜʠ ʙʝʘ ʧʨʦʮʝʥʝʪʠ1 ʥʘ ʩʣʝʜʥʠʦʪ ʥʘʯʠʥ: 

- ɹʝʨʦʚʦ - ʇʝʭʯʝʚʩʢʘ ʢʦʪʣʠʥʘ: 360 ʤʠʣʠʦʥʠ m3 

- ʆʚʯʝ ʇʦʣʝ: 256 ʤʠʣʠʦʥʠ m3 

ʟʘ ʜʚʘʪʘ ʘʢʚʠʬʝʨʠ, ʧʨʝʪʭʦʜʥʠʪʝ ʠʩʧʠʪʫʚʘˁʘ ʛʦ ʧʨʦʮʝʥʠʿʘ ʢʘʧʘʮʠʪʝʪʦʪ ʟʘ 

ʘʧʩʪʨʘʢʮʠʿʘ ʦʜʥʦʩʥʦ ʙʝʟʙʝʜʥʦʩʥʠʦʪ ʧʨʠʥʦʩ ʥʘ ʩʣʝʜʥʠʦʪ ʥʘʯʠʥ: 

- ɹʝʨʦʚʦ - ɼʝʣʯʝʚʦ: 120 l/s 

- ʂʦʯʘʥʠ - ʐʪʠʧ: 350 l/s 

ɻʣʘʚʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʩʝ ʦʜ ʜʠʨʝʢʪʥʠʪʝ ʠʩʧʫʰʪʘˁʘ ʥʘ ʚʦʜʘʪʘ ʦʜ 

ʜʦʤʘ˃ʠʥʩʪʚʘ ʠ ʠʥʜʫʩʪʨʠʩʢʠʪʝ/ʢʦʤʝʨʮʠʿʘʣʥʠʪʝ/ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʦʙʿʝʢʪʠ ʙʝʟ ʙʠʣʦ 

ʢʘʢʦʚ ʪʨʝʪʤʘʥ ʚʦ ʚʦʜʥʠʪʝ ʪʝʣʘ. ʆʪʧʘʜʥʘʪʘ ʚʦʜʘ ʦʜ ɻʨʘʜ ʐʪʠʧ ʜʠʨʝʢʪʥʦ ʩʝ ʠʩʧʫʰʪʘ ʚʦ 

ʥʘʿʙʣʠʩʢʠʦʪ ʨʝʮʠʧʠʝʥʪ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. ʀʩʧʫʩʪʦʪ ʥʘ ʩʦʙʠʨʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʝ ʥʘ 

ʣʦʢʘʣʠʪʝʪʦʪ Ăʂʘʣʠʤʝʨʦʚʦñ, ʥʠʟʚʦʜʥʦ ʦʜ ʛʨʘʜʦʪ. ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʠʩʪʦ ʪʘʢʘ ʛʠ ʧʨʠʤʘ ʠ 

ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʦʜ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ Ăɹʘʣʢʘʥʩʢʘñ ʠ ʩʝʣʦʪʦ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʧʨʝʢʫ ʜʚʘ 

ʦʜʜʝʣʥʠ ʠʩʧʫʪhʘ ʣʦʮʠʨʘʥʠ ʥʠʟʚʦʜʥʦ ʦʜ ʛʨʘʜʦʪ. 

ʌʣʫʢʪʫʘʮʠʿʘ ʚʦ ʚʦʜʦʩʪʦʿ ʥʘ ʨʝʢʘ ʂʨʠʚʘ ʃʘʢʘʚʠʮʘ 

ʈʝʢʘ ʂʨʠʚʘ ʃʘʢʘʚʠʮʘ ʝ ʣʝʚʘ ʧʨʠʪʦʢʘ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. ʀʟʚʠʨʘ ʿʫʞʥʦ ʦʜ ʩʝʣʦ 

ɼ. ʃʠʧʦʚʠ˃ ʥʘ 570 m ʥ.ʤ.ʚ., ʪʝʯʝ ʚʦ ʧʨʘʚʝʮ ɱɱʀ-ʉʉɿ ʠ ʢʘʿ ʩʝʣʦ ʉʦʬʠʣʘʨʠ ʩʝ ʚʣʠʚʘ ʚʦ 

 

1 ɽʢʩʧʝʨʪʩʢʘ ʩʪʫʜʠʿʘ ʟʘ ʚʦʜʥʠ ʨʝʩʫʨʩʠ ʟʘ ʧʨʦʩʪʦʨʝʥ ʧʣʘʥ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 
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ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʥʘ 251 m ʥ.ʤ.ʚ. ɼʦʣʞʠʥʘʪʘ ʥʘ ʪʝʢʦʪ ʠʟʥʝʩʫʚʘ 42 km, ʘ ʚʦ ʦʜʥʦʩ ʥʘ 

ʧʨʦʪʦʮʠʪʝ ʠʤʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʨʦʠ: ʧʨʝʢʫ ʣʝʪʦ ʧʨʝʩʫʰʫʚʘ, ʘ ʧʨʠ ʧʦʨʦʿʥʠ ʜʦʞʜʦʚʠ 

ʥʠʚʦʪʦ ʥʘʨʘʩʥʫʚʘ ʠ ʜʦ 2 m ʠ ʚʦʜʘʪʘ ʩʝ ʠʟʣʠʚʘ ʦʜ ʢʦʨʠʪʦʪʦ, ʧʨʘʚʝʿ˃ʠ ʦʛʨʦʤʥʠ ʰʪʝʪʠ ʥʘ 

ʦʢʦʣʥʦʪʦ ʦʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ. (ʠʟʚʦʨ: ñʈʠʙʦʣʦʚʥʘʪʘ ʦʩʥʦʚʘ ʟʘ ʨʠʙʦʣʦʚʥʘ ʚʦʜʘ - ʩʣʠʚ 

ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʟʘ ʧʝʨʠʦʜ 2017-2022 ʛʦʜʠʥʘò) 

ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʠʩʪʨʘʞʫʚʘʯʢʠʦʪ ʤʦʥʠʪʦʨʠʥʛ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʇʣʘʥʦʪ ʟʘ 

ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʨʝʯʝʥ ʩʣʠʚ ʥʘ ɹʨʝʛʘʣʥʠʮʘ (2016), ʢʘʢʦ ʰʪʦ ʝ ʦʯʝʢʫʚʘʥʦ ʥʠʚʦʪʦ ʥʘ 

ʧʦʜʟʝʤʥʘ ʚʦʜʘ ʥʘ ʧʦʚʝ˃ʝʪʦ  ʤʦʥʠʪʦʨʠʥʛ ʪʦʯʢʠ ʧʦʢʘʞʘ ʩʝʟʦʥʩʢʠ ʬʣʫʢʪʫʘʮʠʠ, ʠʤʘʿ˃ʠ 

ʧʦʥʠʩʢʦ ʥʠʚʦ ʚʦ ʪʝʢʦʪ ʥʘ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ ʚʦ ʩʧʦʨʝʜʙʘ ʚʦ ʟʠʤʥʠʪʝ. ɻʦʨʥʠʦʪ ʜʝʣ ʥʘ 

ʧʦʜʟʝʤʥʦʪʦ ʚʦʜʥʦ ʪʝʣʦ ʃʘʢʘʚʠʮʘ (DMP_16 / DMP_17 / DMP 18) ʝ ʤʥʦʛʫ ʯʫʚʩʪʚʠʪʝʣʝʥ ʥʘ 

ʚʨʥʝʞʠ ʰʪʦ ʝ ʫʚʠʜʝʥʦ ʦʜ ʛʦʣʝʤʠʪʝ ʬʣʫʢʪʫʘʮʠʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʧʦʜʟʝʤʥʘ ʚʦʜʘ ʥʘ ʦʚʠʝ 

ʤʦʥʠʪʦʨʠʥʛ ʪʦʯʢʠ. ʅʘ ʉʣʠʢʘ 27 ʝ ʜʘʜʝʥʘ ʤʘʧʘ ʩʦ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʥʠ ʪʝʣʘ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʪʦʯʢʠʪʝ ʟʘ ʩʣʝʜʝˁʝ ʥʘ ʠʩʪʠʪʝ ʚʦ ʨʘʤʢʠ ʥʘ ɹʨʝʛʘʣʥʠʯʢʠʦʪ ʩʣʠʚ. 

 

ʀʟʚʦʨ:  ʇʣʘʥ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʨʝʯʝʥ ʩʣʠʚ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ (2016) 

ʉʣʠʢʘ 28 ʂʘʨʪʘ ʥʘ ɹʨʝʛʘʣʥʠʯʢʠʦʪ ʩʣʠʚ ʩʦ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʥʠ ʪʝʣʘ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʦʯʢʠʪʝ 

 ʂʃʀʄɸʊʉʂʀ ʂɸʈɸʂʊɽʈʀʉʊʀʂʀ ʅɸ ʇʆɼʈɸʏɱɽʊʆ 

ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʫʤʝʨʝʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʥʘ ʢʣʠʤʘ 

ʠ ʩʦ ʦʜʨʝʜʝʥʠ ʚʣʠʿʘʥʠʿʘ ʥʘ ʠʟʨʘʟʠʪʦ ʤʝʜʠʪʝʨʘʥʩʢʘ ʢʣʠʤʘ, ʢʦʠ ʧʨʦʜʠʨʘʘʪ ʧʨʝʢʫ 

ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ. ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦ ʧʦʜʨʘʯʿʝʪʦ 

ʠʟʥʝʩʫʚʘ 12,8 Áʉ. ɺʦ ʦʜʨʝʜʝʥʠ ʛʦʜʠʥʠ ʩʝ ʤʝʥʫʚʘ ʦʜ 11,8 Áʉ ʜʦ 14,2 Áʉ. ʅʘʿʩʪʫʜʝʥ ʤʝʩʝʮ 

ʝ ʿʘʥʫʘʨʠ, ʩʦ ʧʨʦʩʝʯʥʘ ʤʝʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 1,4 Áʉ. ʅʘʿʪʦʧʦʣ ʤʝʩʝʮ ʝ ʿʫʣʠ, ʩʦ ʧʨʦʩʝʯʥʘ 

ʤʝʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 23,7 Áʉ. ʇʨʦʩʝʯʥʘʪʘ ʣʝʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʥʝʩʫʚʘ 22,8 Áʉ. 

 

ʇʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ 

https://eastregion.mk/wp-content/uploads/2022/02/%D0%9F%D0%BB%D0%B0%D0%BD%20%D0%B7%D0%B0%20%D1%83%D0%BF%D1%80%D0%B0%D0%B2%D1%83%D0%B2%D0%B0%D1%9A%D0%B5%20%D1%81%D0%BE%20%D1%80%D0%B5%D1%87%D0%BD%D0%B8%D0%BE%D1%82%20%D1%81%D0%BB%D0%B8%D0%B2%20%D0%BD%D0%B0%20%D1%80%D0%B5%D0%BA%D0%B0%D1%82%D0%B0%20%D0%91%D1%80%D0%B5%D0%B3%D0%B0%D0%BB%D0%BD%D0%B8%D1%86%D0%B0.pdf
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ʇʦʜʨʘʯʿʝʪʦ ʧʨʠʧʘʺʘ ʚʦ ʧʦʜʨʘʯʿʘ ʩʦ ʤʘʣʢʫ ʚʨʥʝʞʠ. ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʩʫʤʘ 

ʠʟʥʝʩʫʚʘ 472 mm. ɺʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ, ʚʨʥʝʞʠʪʝ ʩʝ ʥʝʨʘʤʥʦʤʝʨʥʦ ʨʘʩʧʦʨʝʜʝʥʠ. 

ʈʝʞʠʤʦʪ ʥʘ ʚʨʥʝʞʠʪʝ ʝ ʠʟʤʝʥʝʪ ʤʝʜʠʪʝʨʘʥʩʢʠ, ʢʦʿ ʩʝ ʤʘʥʠʬʝʩʪʠʨʘ ʩʦ ʧʦʛʦʣʝʤʠ ʚʨʥʝʞʠ 

ʚʦ ʣʘʜʥʠʦʪ, ʘ ʩʦ ʧʦʤʘʣʢʫ ʚʨʥʝʞʠ ʚʦ ʪʦʧʣʠʦʪ ʜʝʣ ʦʜ ʛʦʜʠʥʘʪʘ. ɻʣʘʚʥʠʦʪ ʤʘʢʩʠʤʫʤ ʝ ʚʦ 

ʤʘʿ ʩʦ ʧʨʦʩʝʯʥʘ ʤʝʩʝʯʥʘ ʩʫʤʘ ʦʜ 63,3 mm, ʘ ʩʝʢʫʥʜʘʨʥʠʦʪ ʤʘʢʩʠʤʫʤ ʝ ʚʦ ʥʦʝʤʚʨʠ, 

ʧʨʦʩʝʯʥʦ 54,3 mm. ɻʣʘʚʥʠʦʪ ʤʠʥʠʤʫʤ ʝ ʚʦ ʘʚʛʫʩʪ, ʧʨʦʩʝʯʥʦ 29,3 mm, ʘ ʩʝʢʫʥʜʘʨʥʠʦʪ 

ʤʠʥʠʤʫʤ ʝ ʚʦ ʬʝʚʨʫʘʨʠ, ʧʨʦʩʝʯʥʦ 34,1 mm. 

ʇʦʜʨʘʯʿʝʪʦ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʟʛʦʣʝʤʝʥʦ ʪʨʘʝˁʝ ʥʘ ʩʦʥʯʝʚʦʪʦ ʟʨʘʯʝˁʝ. 

ʇʨʦʩʝʯʥʦ ʛʦʜʠʰʥʦ ʦʚʜʝ ʠʤʘ 2.370 ʯʘʩʦʚʠ ʩʦ ʩʦʥʯʝʚʦ ʟʨʘʯʝˁʝ ʠʣʠ ʧʨʦʩʝʯʥʦ ʜʥʝʚʥʦ 6,5 

ʯʘʩʦʚʠ. ʄʘʢʩʠʤʫʤʦʪ ʝ ʚʦ ʿʫʣʠ, ʧʨʦʩʝʯʥʦ ʤʝʩʝʯʥʦ 328 ʯʘʩʦʚʠ ʠʣʠ ʧʨʦʩʝʯʥʦ 11 ʯʘʩʦʚʠ 

ʜʥʝʚʥʦ, ʘ ʤʠʥʠʤʫʤ ʝ ʚʦ ʜʝʢʝʤʚʨʠ, ʧʨʦʩʝʯʥʦ 80 ʯʘʩʦʚʠ ʠʣʠ 2,6 ʯʘʩʦʚʠ ʜʥʝʚʥʦ. 

ʈʘʩʧʨʝʜʝʣʙʘʪʘ ʥʘ ʦʙʣʘʯʥʠ, ʩʦʥʯʝʚʠ ʠ ʚʨʥʝʞʣʠʚʠ ʜʝʥʦʚʠ ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʥʘ ʉʣʠʢʘ 29. 
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ʉʣʠʢʘ 29 ʆʙʣʘʯʥʠ, ʩʦʥʯʝʚʠ ʠ ʚʨʥʝʞʣʠʚʠ ʜʝʥʦʚʠ ʚʦ ʆʧʰʪʠʥʘʪʘ ʐʪʠʧ 

ʈʝʛʠʦʥʦʪ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʚʝʪʨʦʚʠ. ʂʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʝ ʩʝʚʝʨʦʟʘʧʘʜʥʠʦʪ 

ʚʝʪʝʨ. ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʙʨʟʠʥʘ ʠʟʥʝʩʫʚʘ 5,7 m/s, ʘ ʤʘʢʩʠʤʘʣʥʘʪʘ ʙʨʟʠʥʘ ʜʦʩʪʠʛʥʫʚʘ 

ʜʦ 27,0 m/s. ʉʝ ʿʘʚʫʚʘ ʜʦʩʪʘ ʠʟʝʜʥʘʯʝʥʦ ʧʨʝʢʫ ʮʝʣʘʪʘ ʛʦʜʠʥʘ, ʥʦ ʩʦ ʧʦʛʦʣʝʤʘ 

ʟʘʯʝʩʪʝʥʦʩʪ ʝ ʚʦ ʿʫʣʠ ʠ ʘʚʛʫʩʪ. ʇʨʦʩʝʯʥʘʪʘ ʙʨʟʠʥʘ ʠʟʥʝʩʫʚʘ ʦʜ 4,6 m/s ʚʦ ʘʚʛʫʩʪ ʜʦ 8,8 

m/s ʚʦ ʤʘʨʪ. ɱʫʛʦʠʩʪʦʯʥʠʦʪ ʚʝʪʝʨ ʝ ʚʪʦʨ ʧʦ ʟʘʯʝʩʪʝʥʦʩʪ ʚʦ ʦʚʘ ʧʦʜʨʘʯʿʝ ʩʦ ʧʨʦʩʝʯʥʘ 

ʛʦʜʠʰʥʘ ʙʨʟʠʥʘ 6,2 m/s ʠ ʤʘʢʩʠʤʘʣʥʘ ʙʨʟʠʥʘ ʜʦ 27,0 m/s. ʉʝ ʿʘʚʫʚʘ ʧʨʝʢʫ ʮʝʣʘʪʘ 

ʛʦʜʠʥʘ, ʥʦ ʩʦ ʤʘʢʩʠʤʘʣʥʘ ʟʘʯʝʩʪʝʥʦʩʪ ʝ ʚʦ ʤʘʨʪ ʠ ʘʧʨʠʣ. ɺʦ ʪʝʢʦʪ ʥʘ ʛʦʜʠʥʘʪʘ 

ʧʨʦʩʝʯʥʘʪʘ ʤʝʩʝʯʥʘ ʙʨʟʠʥʘ ʩʝ ʜʚʠʞʠ ʦʜ 3,3 m/s ʜʦ 7,7 m/s. ɺʝʪʨʦʚʠʪʝ ʦʜ ʜʨʫʛʠʪʝ ʧʨʘʚʮʠ 

ʩʝ ʿʘʚʫʚʘʘʪ ʩʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʤʘʣʘ ʟʘʯʝʩʪʝʥʦʩʪ. ʈʫʞʘ ʥʘ ʚʝʪʨʦʚʠ ʟʘ ʆʧʰʪʠʥʘ ʐʪʠʧ ʝ 

ʧʨʝʩʪʘʚʝʥʘ ʥʘ ʉʣʠʢʘ 30. 

https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/shtip_north-macedonia_785482
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ʉʣʠʢʘ 30 ʈʫʞʘ ʥʘ ʚʝʪʨʦʚʠ ʟʘ ʆʧʰʪʠʥʘ ʐʪʠʧ 

 ʇʆʉʊʆɱʅɸ ʇɸʊʅɸ ʀ ʂʆʄʋʅɸʃʅɸ ʀʅʌʈɸʉʊʈʋʂʊʋʈɸ 

ʇʘʪʥʘ ʤʨʝʞʘ 

ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʧʘʪʥʘʪʘ ʤʨʝʞʘ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʠʟʥʝʩʫʚʘ 377,4km, ʦʜ ʢʦʠ 

47 km ʦʜʥʦʩʥʦ 12% ʩʝ ʤʘʛʠʩʪʨʘʣʥʠ ʧʘʪʠʰʪʘ 22,4 km ʦʜʥʦʩʥʦ 5,94% ʩʝ ʨʝʛʠʦʥʘʣʥʠ 

ʧʘʪʠʰʪʘ ʠ 308 km, ʦʜʥʦʩʥʦ 81,61% ʩʝ ʣʦʢʘʣʥʠ ʧʘʪʠʰʪʘ. ʅʠʟ ʦʧʰʪʠʥʘʪʘ ʧʦʤʠʥʫʚʘ 

ʞʝʣʝʟʥʠʯʢʘ ʣʠʥʠʿʘ ʚʦ ʜʦʣʞʠʥʘ ʦʜ 25 km ʢʦʿʘ ʿʘ ʧʦʚʨʟʫʚʘ ʦʧʰʪʠʥʘʪʘ ʐʪʠʧ ʩʦ ʦʧʰʪʠʥʠʪʝ 

ɺʝʣʝʩ ʠ ʂʦʯʘʥʠ. 

ɺʦʜʦʩʥʘʙʜʠʪʝʣʥʘ ʤʨʝʞʘ 

ɻʨʘʜʦʪ ʐʪʠʧ ʠ ʦʢʦʣʥʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʩʝ ʩʥʘʙʜʫʚʘʘʪ ʩʦ ʚʦʜʘ ʟʘ ʧʠʝˁʝ 

(ʧʦʜʟʝʤʥʘ ʚʦʜʘ) ʧʨʝʢʫ ʩʠʩʪʝʤʠ ʥʘ ʙʫʥʘʨʠ ʢʦʠ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʪʨʠ ʤʝʩʪʘ: Ăʌʦʨʪʫʥʘñ, 

Ăʐʪʠʧʩʢʦ ɽʟʝʨʦñ ʠ ɸʈʄ.  

ʇʨʝʥʦʩʦʪ ʥʘ ʩʠʨʦʚʘ ʚʦʜʘ ʦʜ ʦʚʠʝ ʤʝʩʪʘ (ʙʫʥʘʨʠ) ʜʦ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ 

ʚʦʜʠ ʩʝ ʚʨʰʠ ʧʨʝʢʫ ʜʚʝ ʥʝʟʘʚʠʩʥʠ ʛʣʘʚʥʠ ʮʝʚʢʠ (ʮʝʚʢʦʚʦʜʠ ʧʦʜ ʧʨʠʪʠʩʦʢ): 

ü ʆʜ ʣʦʢʘʣʠʪʝʪʦʪ Ăʐʪʠʧʩʢʦ ʝʟʝʨʦñ ʜʦ ʧʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ Ăɹʘʙʠñ ʩʦ ʯʝʣʠʯʝʥ 

ʮʝʚʢʦʚʦʜ (ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ Ï600 mm) ʠ ʦʜ ʣʦʢʘʣʠʪʝʪʦʪ Ăʌʦʨʪʫʙʘñ ʜʦ ʧʫʤʧʥʘʪʘ 

ʩʪʘʥʠʮʘ Ăɹʘʙʠñ ʧʨʝʢʫ PE/PVC ʮʝʚʢʦʚʦʜ (ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ Ï315 mm); 

ü ʆʜ ʧʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ Ăɹʘʙʠñ ʜʦ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʧʨʝʢʫ 

ʜʚʘ ʧʦʩʝʙʥʠ ʮʝʚʢʦʚʦʜʠ ʥʘʧʨʘʚʝʥʠ ʦʜ PE ʠ AC (ʩʦ ʜʠʿʘʤʝʪʘʨ ʦʜ Ï500 mm, ʚʦ 

ʜʦʣʞʠʥʘ ʦʜ 2 x 2,075 m). 

ʆʚʦʿ ʩʠʩʪʝʤ ʛʠ ʩʥʘʙʜʫʚʘ ʛʨʘʜʦʪ ʐʪʠʧ ʢʘʢʦ ʠ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ/ ʩʝʣʘʪʘ ʊʨʠ 

ʏʝʰʤʠ ʠ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ. 

https://www.meteoblue.com/en/weather/historyclimate/climatemodelled/shtip_north-macedonia_785482
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ʆʩʚʝʥ ʛʣʘʚʥʠʦʪ ʩʠʩʪʝʤ, ʚʦ ʆʧʰʪʠʥʘʪʘ ʠʤʘ ʫʰʪʝ ʥʝʢʦʣʢʫ ʥʝʟʘʚʠʩʥʠ ʣʦʢʘʣʥʠ 

ʩʠʩʪʝʤʠ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ, ʩʦ ʣʦʢʘʣʥʠ ʠʟʚʦʨʠ ʥʘ ʚʦʜʘ, ʠ ʪʦʘ: 

ω ʃʦʢʘʣʝʥ ʩʠʩʪʝʤ ʢʦʿ ʛʠ ʩʥʘʙʜʫʚʘ ʩʝʣʘʪʘ ɼʦʣʘʥʠ ʠ ɼʨʘʛʦʝʚʦ; 

ω ʃʦʢʘʣʝʥ ʩʠʩʪʝʤ ʢʦʿ ʛʠ ʩʥʘʙʜʫʚʘ ʩʝʣʘʪʘ ʃʘʢʘʚʠʮʘ ʠ ɹʘʣʪʘʣʠʿʘ; 

ω ʃʦʢʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʩʝʣʦʪʦ ʏʘʨʜʘʢʣʠʿʘ (ʚʦ ʤʦʤʝʥʪʦʚ ʟʘ ʥʝʛʦʚʦ ʦʜʨʞʫʚʘˁʝ ʝ 

ʥʘʜʣʝʞʝʥ Ăɹʦʙʦ ʂʦʤʝʨʮñ); 

ω ʃʦʢʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʩʝʣʦʪʦ ʉʝʣʮʝ; 

ω ʃʦʢʘʣʝʥ ʩʠʩʪʝʤ ʥʘ ʩʝʣʦʪʦ ʐʘʰʘʚʘʨʣʠʿʘ (ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʠʜʝ ʚʦ ʬʫʥʢʮʠʿʘ ʜʦ 

ʢʨʘʿʦʪ ʥʘ 2017 ʛʦʜʠʥʘ). 

ʇʦʩʪʦʿʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ ʛʠ ʟʘʜʦʚʦʣʫʚʘʘʪ ʧʦʪʨʝʙʠʪʝ ʥʘ ʧʦʚʝ˃ʝ ʦʜ 

92% ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ.  

ɼʠʩʪʨʠʙʫʪʠʚʥʘ ʤʨʝʞʘ ʟʘ ʚʦʜʘ 

ʇʦʩʪʦʿʥʘʪʘ ʚʦʜʦʜʠʩʪʨʠʙʫʪʠʚʥʘ ʤʨʝʞʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ ʝ ʠʟʛʨʘʜʝʥʘ ʩʦ 

ʚʢʫʧʥʘ ʜʦʣʞʠʥʘ ʦʜ ʦʢʦʣʫ 125 km, ʦʜ ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʿʘʣʠ, ʠ ʪʦʘ: 

¶ ɸʟʙʝʩʪʥʠ ʮʝʚʢʠ ï 34 %; 

¶ ʎʝʚʢʠ ʦʜ ʛʘʣʚʘʥʠʟʠʨʘʥ ʯʝʣʠʢ ï 43 %; 

¶ ʇʣʘʩʪʠʯʥʠ ʮʝʚʢʠ ï 19 %; 

¶ ʎʝʚʢʠ ʦʜ ʣʠʝʥʦ ʞʝʣʝʟʦ ï 4%. 

ɿʘ ʩʠʩʪʝʤʦʪ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʯʝʩʪʠ ʦʰʪʝʪʫʚʘˁʘ ʥʘ ʮʝʚʢʠ ʠ ʧʨʦʪʝʢʫʚʘˁʘ ʥʘ 

ʚʦʜʘ ʚʦ ʦʛʨʦʤʥʠ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʘʜʠ ʨʘʟʣʠʢʠ ʚʦ ʧʨʠʪʠʩʦʢʦʪ. ʈʘʟʣʠʯʥʘʪʘ ʩʪʘʨʦʩʪ ʥʘ 

ʮʝʚʢʠʪʝ, ʨʘʟʣʠʯʥʠʦʪ ʤʘʪʝʨʠʿʘʣ ʦʜ ʢʦʿ ʩʝ ʥʘʧʨʘʚʝʥʠ ʠ ʥʝʧʦʩʪʦʝˁʝʪʦ ʥʘ ʨʝʛʫʣʘʪʦʨʠ ʥʘ 

ʧʨʠʪʠʩʦʢ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʧʦʪʝʰʢʦʪʠʠ ʢʦʛʘ ʝ ʧʦʪʨʝʙʥʦ ʥʠʚʥʦ ʦʜʨʞʫʚʘˁʝ, ʜʦʚʝʜʫʚʘʘʪ ʜʦ 

ʛʦʣʝʤʠ ʟʘʛʫʙʠ ʥʘ ʚʦʜʘ ʠ ʜʦ ʥʝʩʦʦʜʚʝʪʥʦ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ ʥʘ ʢʦʨʠʩʥʠʮʠʪʝ. ʉʝʧʘʢ, ɱʇ 

Ăʀʩʘʨñ ʧʦʩʪʦʿʘʥʦ ʨʘʙʦʪʠ ʥʘ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʚʦʜʦʚʦʜʥʘʪʘ ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʤʨʝʞʘ. 

ʇʦʩʪʦʿʥʠʦʪ ʩʠʩʪʝʤ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ ʩʝ ʩʦʩʪʦʠ ʦʜ ʜʠʩʪʨʠʙʫʪʠʚʥʠ ʧʫʤʧʥʠ ʩʪʘʥʠʮʠ 

(Ăɹʘʙʠñ, Ăʌʦʨʪʫʥʘñ, Ăɹʣʦʢ 70ñ, Ăɹʣʦʢ 77ñ ʠ Ăɹʦʨʢʦ ʊʘʣʝʚ) ʠ ʦʜ 7 ʘʢʫʤʫʣʘʮʠʠ ʟʘ ʩʢʣʘʜʠʨʘˁʝ 

ʥʘ ʚʦʜʘ. 

ʂʦʤʫʥʘʣʥʘ ʤʨʝʞʘ 

ʇʦʩʪʦʿʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʧʬʘ˃ʘ ʦʢʦʣʫ 95% ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ 

ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ. ʉʘʤʦ ʢʘʿ ʥʝʢʦʣʢʫ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ/ ʩʝʣʘ ʚʦ ʦʚʘʘ ʆʧʰʪʠʥʘ ʠʤʘ ʜʝʣʫʤʥʦ 

ʠʟʛʨʘʜʝʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʠ ʢʘʿ ʥʠʚ ʦʢʦʣʫ 70% ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʝ 

ʧʦʚʨʟʘʥʦ ʥʘ ʢʘʥʘʣʠʟʘʮʠʿʘ. ʆʩʪʘʪʦʢʦʪ ʦʜ ʥʘʩʝʣʝʥʠʝʪʦ ʠʤʘ ʠʣʠ ʩʝʧʪʠʯʢʠ ʿʘʤʠ ʠʣʠ 

ʥʝʢʦʥʪʨʦʣʠʨʘʥʦ ʿʘ ʠʩʧʫʰʪʘ ʦʪʧʘʜʥʘʪʘ ʚʦʜʘ. ʉʝʧʘʢ, ʟʝʤʘʿ˃ʠ ʿʘ ʧʨʝʜʚʠʜ ʛʫʩʪʠʥʘʪʘ ʥʘ 

ʥʘʩʝʣʝʥʠʝʪʦ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʜʦʙʠʝʥʠ ʦʜ ɱʇ Ăʀʩʘʨñ ʠ ʩʧʦʨʝʜ ʧʨʦʮʝʥʢʘʪʘ 
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ʥʘ ʩʝʛʘʰʥʠʦʪ ʙʨʦʿ ʥʘ ʞʠʪʝʣʠ, ʩʝ ʧʨʦʮʝʥʫʚʘ ʜʝʢʘ ʧʦʩʪʦʿʥʘʪʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʦʪʧʘʜʥʠ 

ʚʦʜʠ ʦʧʬʘ˃ʘ ʦʢʦʣʫ 92,6% ʦʜ ʚʢʫʧʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʚʦ ʆʧʰʪʠʥʘʪʘ ʠ 93,3% ʦʜ ʚʢʫʧʥʦʪʦ 

ʥʘʩʝʣʝʥʠʝ ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʦʧʬʘʪʝʥʦ ʩʦ ʧʨʦʝʢʪʦʪ. 

ʉʦʙʨʘʥʘʪʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʩʝ ʠʩʧʫʰʪʘ ʜʠʨʝʢʪʥʦ ʚʦ ʨʝʮʠʧʠʝʥʪʦʪ ʙʝʟ ʙʠʣʦ ʢʘʢʦʚ 

ʧʨʝʪʭʦʜʝʥ ʪʨʝʪʤʘʥ. ʊʨʠʪʝ ʠʩʧʫʩʪʠ ʚʦ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʫʨʙʘʥʠʦʪ ʜʝʣ 

ʠʣʠ ʛʦ ʛʦʨʥʠʦʪ ʪʝʢ ʦʜ ʛʨʘʜʦʪ ʐʪʠʧ ʠ ʪʦʘ ʥʘ ʩʣʝʜʥʠʚʝ ʣʦʢʘʮʠʠ: ʂʘʣʠʤʝʨʦʚʦ, ʥʘʩʝʣʝʥʦ 

ʤʝʩʪʦ ɹʘʣʢʘʥʩʢʘ ʠ ʩʝʣʦ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ. ʊʨʝʙʘ ʜʘ ʩʝ ʧʦʪʝʥʮʠʨʘ ʜʝʢʘ ʜʚʘ ʦʜ ʦʚʠʝ 

ʠʩʧʫʩʪʠ ʩʝ ʥʘʦʺʘʘʪ ʧʦ ʛʦʨʥʠʦʪ ʪʝʢ ʦʜ ʣʦʢʘʮʠʠʪʝ ʩʦ ʙʫʥʘʨʠ (ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ) ʠ 

ʧʦʨʘʜʠ ʪʦʘ ʪʠʝ ʥʝ ʩʘʤʦ ʰʪʦ ʩʝ ʠʟʚʦʨʠ ʥʘ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʪʫʢʫ ʠʩʪʦ 

ʪʘʢʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʠ ʧʦʪʝʥʮʠʿʘʣʝʥ ʨʠʟʠʢ ʟʘ ʩʠʩʪʝʤʦʪ ʟʘ ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ. 

 

ʉʣʠʢʘ 31 ʂʘʥʘʣʠʟʘʮʠʩʢʘ ʤʨʝʞʘ ʚʦ ʧʦʜʨʘʯʿʝʪʦ ʦʧʬʘʪʝʥʦ ʩʦ ʧʨʦʝʢʪʦʪ 

ʆʩʥʦʚʥʠ ʪʝʭʥʠʯʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʦʩʪʦʿʥʘʪʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘ ʤʨʝʞʘ ʚʦ 

ʫʨʙʘʥʠʦʪ ʜʝʣ ʥʘ ʐʪʠʧ: 

V ʉʠʩʪʝʤʦʪ ʟʘ ʩʦʙʠʨʘˁʝ  ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ ʝ ʦʜʚʦʝʥ ʦʜ ʩʠʩʪʝʤʦʪ ʟʘ ʘʪʤʦʩʬʝʨʩʢʠ 

ʚʦʜʠ 

V 95% ʦʜ ʫʨʙʘʥʦʪʦ ʥʘʩʝʣʝʥʠʝ ʝ ʧʦʚʨʟʘʥʦ ʥʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ ʤʨʝʞʘ 

V ɺʢʫʧʥʘʪʘ ʜʦʣʞʠʥʘ ʥʘ ʧʦʩʪʦʿʥʘʪʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘ ʤʨʝʞʘ ʝ ʦʢʦʣʫ 100 km. 

V ʉʪʘʨʦʩʪʘ ʥʘ ʮʝʚʢʦʚʦʜʠʪʝ ʚʘʨʠʨʘ ʦʜ ʥʦʚʠ ʜʦ 50 ʛʦʜʠʥʠ (50% ʦʜ ʢʘʥʘʣʠʟʘʮʠʩʢʘʪʘ 

ʤʨʝʞʘ ʝ ʧʦʩʪʘʨʘ ʦʜ 40 ʛʦʜʠʥʠ) 

V ʇʦʩʪʦʿʥʘʪʘ ʢʘʥʘʣʠʟʘʮʠʩʢʘ ʤʨʝʞʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʜ ʨʘʟʣʠʯʥʠ ʤʘʪʝʨʠʿʘʣʠ. 
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 ɹʀʆʃʆʐʂɸ ʈɸɿʅʆɺʀɼʅʆʉʊ 

ɺʦ ʦʚʘ ʧʦʛʣʘʚʿʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʠʥʬʦʨʤʘʮʠʠ ʦʢʦʣʫ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘʪʘ ʥʘ 

ʭʘʙʠʪʘʪʠʪʝ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ. ʀʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ ʜʚʘ ʪʠʧʘ ʥʘ ʭʘʙʠʪʘʪʠ: 

ʧʨʠʨʦʜʥʠ (ʰʫʤʩʢʠ ʭʘʙʠʪʘʪʠ, ʢʨʘʿʨʝʯʥʠʪʝ ʰʫʤʩʢʠ ʠ ʚʦʜʥʠ ʭʘʙʠʪʘʪʠ) ʠ ʘʥʪʨʦʧʦʛʝʥʠ 

ʭʘʙʠʪʘʪʠ (ʟʝʤʿʦʜʝʣʩʢʠ ʧʦʚʨʰʠʥʠ). ʆʚʠʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʞʠʚʝʘʣʠʰʪʘ ʢʦʠ ʩʝ 

ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʧʨʦʝʢʪʦʪ ʥʝ ʩʝ ʟʘʰʪʠʪʝʥʠ ʠ ʥʝ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʨʝʣʝʚʘʥʪʥʠ ʥʘʮʠʦʥʘʣʥʠ ʠʣʠ 

ʤʝʺʫʥʘʨʦʜʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ (ʨʝʣʝʚʘʥʪʥʠʪʝ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʩʝ ʜʘʜʝʥʠ ʚʦ 

ʪʝʢʩʪʦʪ ʧʦʜʦʣʫ). ʇʦʜʝʣʙʘʪʘ ʥʘ ʦʚʠʝ ʢʘʪʝʛʦʨʠʠ ʝ ʥʘʧʨʘʚʝʥʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʩʣʝʜʥʠʚʝ 

ʢʨʠʪʝʨʠʫʤʠ: ʧʨʠʩʫʩʪʚʦ ʥʘ ʨʘʟʣʠʯʥʠ ʨʘʩʪʠʪʝʣʥʠ ʟʘʝʜʥʠʮʠ, ʜʠʩʪʨʠʙʫʮʠʿʘ, ʩʪʝʧʝʥ ʥʘ 

ʜʝʛʨʘʜʘʮʠʿʘ ʠ ʛʝʦʤʦʨʬʦʣʦʰʢʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɿʘ ʛʣʘʚʝʥ ʢʨʠʪʝʨʠʫʤ ʙʝʰʝ ʢʦʨʠʩʪʝʥʘ 

ʧʦʜʝʣʙʘʪʘ ʟʘ ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʭʘʙʠʪʘʪʠ ʩʧʦʨʝʜ EUNIS 

(http://eunis.eea.europa.eu/habitats.jsp).   

ʐʋʄʉʂʀ ʍɸɹʀʊɸʊʀ - ɼʝʛʨʘʜʠʨʘʥʠ ʙʣʘʛʫʥ-ʛʘʙʝʨʦʚʠ ʰʫʤʠ (Querco-

Carpinetum orientalis) 

ɹʣʘʛʫʥ-ʛʘʙʝʨʦʚʠʪʝ ʰʫʤʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʜʘʙʦʚʘʪʘ ʰʫʤʩʢʘʪʘ ʟʘʝʜʥʠʮʘ Querco-

Carpinetum orientalis macedonicum Rud. 39 apud Ht. 1946. ɼʘʙʦʪ ʙʣʘʛʫʥ (Quercus 

pubescens) ʠ ʠʩʪʦʯʥʠʦʪ (ʙʝʣ) ʛʘʙʝʨ (Carpinus orientalis) ʩʝ ʛʣʘʚʥʠ ʝʜʠʬʠʢʘʪʦʨʠ ʚʦ ʦʚʠʝ 

ʰʫʤʠ. ɼʝʛʨʘʜʠʨʘʥʠʪʝ ʙʣʘʛʫʥ-ʛʘʙʝʨʦʚʠ ʰʫʤʠ ʩʝ ʦʜʣʠʢʫʚʘʘʪ ʩʦ ʤʘʣʘ ʟʘʩʪʘʧʝʥʦʩʪ  ʥʘ 

ʣʠʩʪʦʧʘʜʥʠ ʜʨʚʿʘ (Carpinus orientalis, Quercus pubescens, Fraxinus ornus ʠ ʜʨʫʛʠ) ʢʘʢʦ 

ʨʝʟʫʣʪʘʪ ʥʘ ʥʠʚʥʦ ʧʨʝʢʫʤʝʨʥʦ ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʚʦ ʤʠʥʘʪʦʪʦ, ʧʦʨʘʜʠ ʰʪʦ ʬʠʟʠʦʥʦʤʠʿʘʪʘ 

ʥʘ ʭʘʙʠʪʘʪʦʪ ʝ ʠʟʤʝʥʝʪʘ. ʆʚʦʿ ʭʘʙʠʪʘʪ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʜʦʙʨʦ ʨʘʟʚʠʝʥ ʪʨʝʚʝʩʪ ʢʘʪ 

ʰʪʦ ʩʝ ʜʦʣʞʠ ʥʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʦʪʚʦʨʝʥʠ ʤʝʩʪʘ ʠ ʯʠʩʪʠʥʠ ʧʦʤʝʺʫ ʛʨʤʫʰʢʠʪʝ, ʧʦʪʦʘ 

ʧʣʠʪʢʦ ʝʨʦʜʠʨʘʥʘ ʧʦʯʚʘ, ʩʠʩʪʝʤ ʥʘ ʛʫʩʪʠ ʢʣʠʩʫʨʠ, ʧʦʤʘʣʠ ʠʣʠ ʧʦʛʦʣʝʤʠ ʛʦʣʠ ʢʘʨʧʠ ʠ 

ʜʨʫʛʦ. ʅʘʿʟʥʘʯʘʿʥʠ ʨʘʩʪʝʥʠʿʘ ʚʦ ʢʘʪʦʪ ʥʘ ʜʨʚʿʘʪʘ ʩʝ: Quercus pubescens, Paliurus spina-

christi, Fraxinus ornus, Juniperus oxycedrus ʠ Pyrus amygdaliformis. ʊʨʝʚʝʩʪʠʦʪ ʢʘʪ ʩʝ 

ʩʦʩʪʦʠ ʦʜ: Minuartia glomerata, Euphorbia myrsinites, Ajuga laxmanii, Knautia orientalis, 

Tunica illyrica, Althea sp. ʠ ʜʨʫʛʠ. 

ʌʘʫʥʘʪʘ ʝ ʪʠʧʠʯʥʘ ʟʘ ʜʘʙʦʚʠʪʝ ʰʫʤʩʢʠ ʟʘʜʥʠʮʠ. ʆʜ ʮʠʮʘʯʠʪʝ ʯʝʩʪʠ ʚʠʜʦʚʠ ʩʝ: 

ʝʞʦʪ (Erinaceus concolor), ʰʘʨʝʥʠʦʪ ʪʚʦʨ (Vormela peregusna), ʿʫʞʥʘ ʧʦʣʿʘʥʢʘ (Microtus 

guentheri), ʘ ʠʩʪʦ ʪʘʢʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ: Apodemus flavicolis, A. agrarius, Rattus rattus, Mus 

macedonicus, Lepus europeus, Canis lupus, Vulpes vulpes, Mustela nivalis, Meles meles, 

Felis sylvestris, Sus scrofa. ʇʪʠʮʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ Passer hispaniolensis, Hippolais 

pallida, Sylvia spp., Lanius collurio, L. minor, L. senator, ʢʘʢʦ ʠ ʥʝʢʦʠ ʚʠʜʦʚʠ ʦʜ ʨʦʜʦʪ 

Emberiza ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʙʨʜʩʢʠʪʝ ʧʘʩʠʰʪʘ. ʆʚʦʿ ʭʘʙʠʪʘʪ ʦʙʝʟʙʝʜʫʚʘ ʧʦʛʦʣʝʤ 

ʜʠʚʝʨʟʠʪʝʪ ʥʘ ʤʠʢʨʦʭʘʙʠʪʘʪʠ, ʝʢʦʣʦʰʢʠ ʥʠʰʠ ʠ ʤʝʩʪʘ ʟʘ ʛʥʝʟʜʝˁʝ ʥʘ ʧʪʠʮʠʪʝ. ɹʨʦʿʦʪ 

ʥʘ ʧʪʠʮʠ ʢʦʠ ʩʝ ʛʥʝʟʜʘʪ ʝ ʧʦʛʦʣʝʤ ʦʪʢʦʣʢʫ ʚʦ ʜʦʙʨʦ ʟʘʯʫʚʘʥʠʪʝ ʙʣʘʛʫʥ-ʛʘʙʝʨʦʚʠ ʰʫʤʠ, 

ʥʦ ʠʤʘ ʧʦʤʘʣʢʫ ʞʠʪʝʣʠ. ʆʜ ʚʣʝʢʘʯʠʪʝ ʧʨʠʩʫʪʥʠ ʩʝ: ʦʙʠʯʥʘʪʘ ʞʝʣʢʘ (Eurotestudo 

http://eunis.eea.europa.eu/habitats.jsp


ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

62 

hermanni), ʟʝʣʝʥʠʦʪ ʛʫʰʪʝʨ (Lacerta viridis), ʼʠʜʥʠʦʪ ʛʫʰʪʝʨ (Lacerta erhardii riveti), 

ʙʘʣʢʘʥʩʢʠʦʪ ʟʝʣʝʥ ʛʫʰʪʝʨ (Lacerta trilineata), ʘ ʦʜ ʟʤʠʠʪʝ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʝʩʢʫʣʘʧʦʚ 

(ʰʫʤʩʢʠ) ʩʤʦʢ (Elaphe longissima), ˅ʠʪʢʘ (Coluber najadum) ʠ ʧʦʩʢʦʢ (Vipera ammodytes). 

ʅʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʚʠʜʦʚʠ ʚʦʜʦʟʝʤʮʠ ʩʝ: ʦʙʠʯʥʘʪʘ ʞʘʙʘ (Bufo bufo), ʟʝʣʝʥʘʪʘ ʞʘʙʘ 

(Bufo viridis), ʝʚʨʦʧʩʢʘʪʘ ʜʨʚʥʘ ʞʘʙʘ (Hyla arborea) ʠʪʥ. ʆʜ ʠʥʩʝʢʪʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ 

ʚʠʜʦʚʠ ʩʝ Cerambyx cerdo ʠ Morimus funereus, ʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʠ Carabus convexus, 

Calosoma sycophanta, Cymindis axillaris, Brachinus explodens, B. crepitans, Calathus 

fuscipes, C. melanocephalus. ʆʜ ʧʝʧʝʨʫʪʢʠʪʝ ʥʘʿʯʝʩʪʦ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ: 

Colias crocea, Lybithea celtis, Nymphalis polychloros, Pararge aegeria, Vanessa atalanta. 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ: ʆʚʦʿ ʪʠʧ ʜʝʛʨʘʜʠʨʘʥʠ ʧʨʠʨʦʜʥʠ 

ʰʫʤʠ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʚʦ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ -  ʥʝ ʩʝ 

ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. 

ʂʈɸɱʈɽʏʅʀ ʍɸɹʀʊɸʊʀ - ʂʨʘʿʨʝʯʥʠ ʰʫʤʠ ʠ ʧʦʿʘʩʠ ʩʦ ʚʨʙʠ ʠ ʪʦʧʦʣʠ 

ɻʣʘʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʆʚʦʿ ʪʠʧ ʢʨʘʿʨʝʯʥʠ ʰʫʤʠ (ʧʦʿʘʩʠ) ʧʨʠʧʘʺʘ ʥʘ 

ʟʘʝʜʥʠʮʘʪʘ Salicetum albae-fragilis Issler 1926. ʉʝ ʩʨʝ˃ʘʚʘ ʥʘ ʘʣʫʚʠʿʘʣʥʠ ʧʝʩʦʢʣʠʚʠ 

ʧʦʯʚʠ ʧʦʢʨʘʿ ʨʝʯʥʠʪʝ ʙʨʝʛʦʚʠ. ʆʢʦʣʥʠʦʪ ʜʝʣ ʝ ʨʝʜʦʚʥʦ ʧʦʧʣʘʚʫʚʘʥ ʟʘ ʚʨʝʤʝ ʥʘ 

ʧʝʨʠʦʜʦʪ ʥʘ ʚʨʥʝʞʠ. ɹʠʦʪʦʧʦʪ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʧʦʩʪʦʿʘʥʘ ʚʣʘʞʥʦʩʪ. 

ʅʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʚʠʜʦʚʠ ʜʨʚʿʘ ʩʝ Salix alba, ʠʣʠ ʤʝʰʘʥʠ ʟʘʝʜʥʠʮʠ ʥʘ Salix alba ʠ Salix 

fragilis. ɼʨʚʝʥʝʩʪʠʪʝ ʚʠʜʦʚʠ ʢʘʢʦ: Populus nigra, Salix triandra, Sambucus nigra, Viburnum 

opulus, Cornus sanguinea, Amorpha fruticosa ʠ ʜʨʫʛʠ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʿʜʘʪ ʚʦ ʤʘʣʠ ʛʨʫʧʠ 

ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʥʦ. ɺʦ ʪʨʝʚʝʩʪʠʦʪ ʢʘʪ ʥʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʩʝ ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʠ: Poa 

trivialis, Poa palustris, Carex vulpina, Polygonum lapatifolium, Polygonum hidropiper, Rumex 

sanguineum, Veronica anagalis-aquatica, Scirpus lacustris ʠ ʜʨʫʛʠ. ʆʚʦʿ ʙʠʦʪʦʧ ʝ ʟʘʩʪʘʧʝʥ 

ʚʦ ʨʝʯʠʩʠ ʩʠʪʝ ʨʝʯʥʠ ʜʦʣʠʥʠ ʚʦ ʜʨʞʘʚʘʪʘ. 

ʌʘʫʥʘ - ʏʝʩʪʠ ʚʠʜʦʚʠ ʮʠʮʘʯʠ ʚʦ ʦʚʦʿ ʭʘʙʠʪʘʪ ʩʝ ʛʨʘʜʠʥʘʨʩʢʘʪʘ ʨʦʚʯʠʮʘ 

(Crocidura suaveolens) ʠ ʰʫʤʩʢʠʦʪ ʛʣʫʰʝʮ (Apodemus sylvaticus), ʘ ʧʦʚʨʝʤʝʥʦ ʜʦʘʺʘʘʪ ʠ 

ʣʠʩʠʮʘʪʘ (Vulpes vulpes), ʜʠʚʘʪʘ ʩʚʠˁʘ (Sus scrofa), ʚʝʨʚʝʨʠʯʢʘʪʘ (Sciurus vulgaris), 

ʢʨʪʦʪ (Talpa europea) ʠ ʥʝʚʝʩʪʫʣʢʘʪʘ (Mustela nivalis). ʆʜ ʧʪʠʮʠʪʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ 

ʦʚʦʿ ʭʘʙʠʪʘʪ ʩʝ: ʩʚʠʣʘʨʯʝʪʦ (Cettia cetti) ʠ ʩʝʥʠʮʘʪʘ (Remiz pendulinus). ʅʝʢʦʠ ʚʠʜʦʚʠ ʛʠ 

ʢʦʨʠʩʪʘʪ ʚʨʙʠʪʝ ʢʘʢʦ ʤʝʩʪʘ ʟʘ ʛʥʝʟʜʝˁʝ ʠ ʟʘʰʪʠʪʘ, ʘ ʥʘʿʯʝʩʪʠ ʩʝ ʩʣʘʚʝʿʦʪ (Luscinia 

megarhynchos), ʮʨʚʝʥʦʛʫʰʢʘʪʘ (Erithacus rubecula) ʠ ʜʨʫʛʠ. ʄʥʦʛʫ ʤʠʛʨʘʪʦʨʥʠ ʚʠʜʦʚʠ, 

ʦʩʦʙʝʥʦ ʯʘʧʿʠʪʝ (Ardeidae), ʛʠ ʢʦʨʠʩʪʘʪ ʚʨʙʠʪʝ ʢʘʢʦ ʤʝʩʪʦ ʟʘ ʛʥʝʟʜʝˁʝ. ʆʜ 

ʚʦʜʦʟʝʤʮʠʪʝ ʤʦʞʘʪ ʜʘ ʩʝ ʥʘʿʜʘʪ: ʦʙʠʯʝʥ ʤʨʤʦʨʝʮ (Lissotriton vulgaris), ʞʦʣʪ ʤʫʢʘʯ 

(Bombina variegata), ʢʨʘʩʪʘʚʘ ʞʘʙʘ (Bufo bufo), ʟʝʣʝʥ ʢʨʘʩʪʘʚʘ ʞʘʙʘ (Pseudepidalea 

viridis), ʛʘʪʘʣʠʥʢʘ (Hyla arborea). ʆʜ ʚʣʝʢʘʯʠʪʝ ʧʦʟʥʘʯʘʿʥʠ ʩʝ: ʨʠʜʩʢʘ ʞʝʣʢʘ (Eurotestudo 

hermanni), ʧʦʣʩʢʘ ʞʝʣʢʘ (Testudo graeca), ʟʝʣʝʥʠʦʪ ʛʫʰʪʝʨ (Lacerta viridis), ʙʘʣʢʘʥʩʢʠʦʪ 

ʟʝʣʝʥ ʛʫʰʪʝʨ (Lacerta trilineata), ʙʝʣʦʫʰʢʘʪʘ (Natrix natrix). ɹʝʟôʨʙʝʪʥʠʮʠ ï ʦʚʦʿ ʭʘʙʠʪʘʪ 
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ʝ ʧʦʛʦʜʥʦ ʞʠʚʝʘʣʠʰʪʝ ʟʘ ʜʥʝʚʥʠʪʝ ʧʝʧʝʨʫʪʢʠ. ʅʘʿʯʝʩʪ ʚʠʜ ʝ Lycaena tityrus, ʘ ʩʝ 

ʩʨʝ˃ʘʚʘʘʪ ʠ Apatura ilia, Polygonia c-album, Maniola jurtina, ʠ ʜʨ. ʀʥʩʝʢʪʠʪʝ ʩʝ ʟʥʘʯʠʪʝʣʥʦ 

ʟʘʩʪʘʧʝʥʠ ʠ ʢʘʢʦ ʜʦʤʠʥʘʥʪʥʠ ʚʠʜʦʚʠ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ ʩʣʝʜʥʠʚʝ: Carabus granulatus, 

Chlaenius nitidulus, Stenolophus mixtus, Agonum sexpunctatum ʠ ʜʨ. 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ:  

ʂʨʘʿʨʝʯʥʠʪʝ ʰʫʤʠ ʩʦ ʚʨʙʠ ʠ ʪʦʧʦʣʠ ʩʝ ʩʨʝ˃ʘʚʘ ʧʦ ʙʨʝʛʦʚʠʪʝ ʧʦ ʨʝʯʠʩʠ ʮʝʣʘʪʘ 

ʜʦʣʞʠʥʘ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʧʦʪʝʛʦʪ ʥʠʟ ʛʨʘʜʦʪ ʐʪʠʧ, ʩʝʣʦʪʦ ʅʦʚʦ ʩʝʣʦ ʩʝ ʜʦ 

ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʢʦʿʘ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ. 

ʅʘʿʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʚʠʜʦʚʠ ʜʨʚʿʘ ʩʝ: ʪʨʝʧʝʪʣʠʢʘ (Populus tremula), ʙʝʣʘ ʚʨʙʘ (Salix 

alba), ʠʣʠ ʤʝʰʘʥʠ ʟʘʝʜʥʠʮʠ ʥʘ ʙʝʣʘ ʚʨʙʘ (Salix alba) ʠ ʢʨʰʣʠʚʘ ʚʨʙʘ ʭʠʙʨʠʜʝʥ ʚʠʜ ʚʨʙʘ 

(Salix fragilis). ʆʜ ʧʦʿʘʩʠ ʩʦ ʚʨʙʠ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʥʘ ʤʘʣʠ ʧʦʚʨʰʠʥʠ ʥʘ ʣʦʢʘʮʠʿʘ ʥʘ ʢʦʿʘ ʝ 

ʧʨʝʜʚʠʜʝʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʇʫʤʧʥʘʪʘ ʩʪʘʥʠʮʘ ʏʘʨʜʘʢʣʠʿʘ, ʧʦʤʝʺʫ ʩʝʣʘʪʘ ʏʘʨʜʘʢʣʠʿʘ ʠ 

ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʠ ʥʠʟʚʦʜʥʦ ʢʦʥ ʛʨʘʜʦʪ ʐʪʠʧ.. 

ɺʆɼʅʀ ʍɸɹʀʊɸʊʀ -  ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ 

ʆʜ ʚʦʜʥʠʪʝ ʩʪʘʥʠʰʪʘ ʝʜʠʥʩʪʚʝʥʘ ʨʝʢʘ ʝ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ. ʉʦʛʣʘʩʥʦ ʩʦ 

ʋʨʝʜʙʘʪʘ ʟʘ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ ʚʦʜʦʪʝʮʠʪʝ, ʝʟʝʨʘʪʘ, ʘʢʫʤʫʣʘʮʠʠʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ 

ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʦʚʦʿ ʜʝʣ ʧʨʠʧʘʺʘ ʥʘ III ʢʣʘʩʘ ʚʦʜʠ, ʦʜʥʦʩʥʦ ʫʤʝʨʝʥʦ ʝʫʪʨʦʬʠʯʥʘ 

ʚʦʜʘ, ʢʦʿʘ ʚʦ ʧʨʠʨʦʜʥʘ ʩʦʩʪʦʿʙʘ ʤʦʞʝ ʜʘ ʩʝ ʫʧʦʪʨʝʙʫʚʘ ʟʘ ʥʘʚʦʜʥʫʚʘˁʝ, ʘ ʧʦ 

ʚʦʦʙʠʯʘʝʥʠʪʝ ʤʝʪʦʜʠ ʥʘ ʦʙʨʘʙʦʪʢʘ (ʢʦʥʜʠʮʠʦʥʠʨʘˁʝ) ʠ ʚʦ ʠʥʜʫʩʪʨʠʿʘʪʘ ʥʘ ʢʦʿʘ ʠ ʝ 

ʧʦʪʨʝʙʘ ʚʦʜʘ ʩʦ ʢʚʘʣʠʪʝʪ ʥʘ ʧʠʝˁʝ. ʆʚʦʿ ʭʘʙʠʪʘʪ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʩʦ ʥʝ ʤʥʦʛʫ 

ʨʘʟʚʠʝʥʘ ʚʦʜʝʥʘ ʚʝʛʝʪʘʮʠʿʘ, ʥʦ ʩʝ ʧʨʠʩʫʪʥʠ ʨʘʩʪʝʥʠʿʘ ʧʦʚʨʟʘʥʠ ʩʦ ʚʦʜʝʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ 

ʢʘʢʦ ʰʪʦ ʩʝ: ʚʦʜʥʦʪʦ ʣʫʪʠʯʝ (Ranunculus trichophyllus) ʠ ʜʨʫʛʠ. ʆʜ ʞʠʚʦʪʠʥʩʢʠʦʪ ʩʚʝʪ ʩʝ 

ʩʨʝʪʥʫʚʘʘʪ:  

¶ ʦʜ ʚʦʜʦʟʝʤʮʠʪʝ (ʞʘʙʠ) ʩʝ ʩʨʝ˃ʘʚʘʘʪ  ʝʟʝʨʩʢʘ ʞʘʙʘ (Rana ridibunda), 

ʧʦʪʦʯʥʘ ʞʘʙʘ (Rana graeca) ʠ ʜʨʫʛʠ,  

¶ ʦʜ ʚʣʝʢʘʯʠʪʝ (ʟʤʠʠ) ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʨʠʙʘʨʢʘ (Natrix teselata) ʠ ʙʝʣʦʫʰʢʘ 

(Natrix natrix),  

¶ ʦʜ ʨʠʙʠ:  ʮʨʥʘ ʤʨʝʥʘ (Barbus balcanicus), ʙʝʣʘ ʤʨʝʥʘ (Barbus 

macedonicus), ʚʘʨʜʘʨʢʘ (Alburnoides bipunctatus), ʙʦʿʥʠʢ (Chondrostoma 

vardarense) ʠ ʜʨʫʛʠ.  

ʉʦʛʣʘʩʥʦ ñʈʠʙʦʣʦʚʥʘʪʘ ʦʩʥʦʚʘ ʟʘ ʨʠʙʦʣʦʚʥʘ ʚʦʜʘ - ʩʣʠʚ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʟʘ 

ʧʝʨʠʦʜ 2017-2022 ʛʦʜʠʥʘò ʠʟʚʨʰʝʥʠ ʩʝ ʥʘʿʥʦʚʠ ʠʩʪʨʘʞʫʚʘˁʘ (ʚʦ ʧʝʨʠʦʜ 2007-2015) ʥʘ 

ʢʚʘʣʠʪʘʪʠʚʥʠʦʪ ʩʦʩʪʘʚ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʠʭʪʠʦʬʘʫʥʘʪʘ (ʨʠʙʠ) ʢʦʠ ʞʠʚʝʘʪ ʚʦ ʨʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ. ɺʦ ʊʘʙʝʣʘ 8 ʩʝ ʜʘʜʝʥʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʜ ʥʘʿʥʦʚʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʦʜʥʦʩʥʦ 

ʠʤʠˁʘ ʥʘ ʚʢʫʧʥʦ 23 ʚʠʜʦʚʠ ʨʠʙʠ ʢʦʠ ʛʠ ʥʘʩʝʣʫʚʘʘʪ ʚʦʜʠʪʝ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. 
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ʊʘʙʝʣʘ 8 ʂʚʘʣʠʪʘʪʠʚʝʥ ʩʦʩʪʘʚ ʥʘ ʠʭʪʠʦʬʘʫʥʘʪʘ ʢʦʠ ʞʠʚʝʘʪ ʚʦ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ (ʚʦ 
ʧʝʨʠʦʜ 2007-2015) 

ʌʘʤʠʣʠʿʘ ʃʘʪʠʥʩʢʠ ʩʠʥʦʥʠʤ  ʅʘʨʦʜʥʦ ʠʤʝ 

PETROMYZOHIDAE 

Eudontomyzon mariae (Berg, 1931 Eudontomyzon mariae  ɿʤʠʦʨʢʘ      

SALMOHIDAE 

Salmo macedonicus (Karaman, 1924) 

Salmo trutta; ʊrutta 

macedonica ʄʘʢʝʜʦʥʩʢʘ ʧʘʩʪʨʤʢʘ 

Oncorhynchus mykiss (Walbaum, 1927) Salmo gairdnen; Salmo irideus ɺʠʥʦʞʠʪʥʘ ʧʘʩʪʨʤʢʘ  

CVPRIHIDAE 

Alburonides bipunctatus (Bloch, 1782) Alburnoides bipunctatus ɺʘʨʜʘʨʢʘ, ɻʦʤʥʫʰʢʘ 

Alburnus thessalicus (Stephan! dis, 1950) Alburnus alburnus ɹʝʣʚʠʮʘ, ʇʣʘʰʢʘ 

Barbus balcanicus (Kotlik, Tsigenopoulos. Rab & 

Berrebi, 2002) 

Barbus meridionalis; 

Barbus pelloponnesius; 

Barbus petenyi 

ʎʨʥʘ ʤʨʝʥʘ, ʙʘʣʢʘʥʩʢʘ 

ʤʨʝʥʘ 

Barbus barbus (Karaman, 1928) Barbus barbus ɹʝʣʘ ʤʨʝʥʘ 

Carassius gibello (Bloch, 1782) Carassius gibello ʉʨʝʙʨʝʥ ʢʘʨʘʩ 

Chondrostoma vardarense (Karam an, 1928) Chondrostoma nasus ʉʢʦʙʫʩʪ, ʙʦʿʥʠʢ 

Cyprinus carpio (Linnaeus 1758) Cyprinus carpio ʂʨʘʧ 

Gobio bulgaricus (Drensky, 1926) Gobio gobio (Linnaeus, 1758) ʂʨʢʫʰʢʘ 

Pachychilon macedonicum (Steindachner, 1892) Rutiius macedonicus ʄʝʨʛʫʨ 

Pseudorasbora parva (7emmencj & Schlegel, 1846) Pseudorasbora parva ɸʤʫʨ, ʯʝʙʘʯʦʢ 

Rhodeus meridionalis (Karaman, 1924) 
Rhodeus amarus, Rhodeus 

sericeus 
ʇʣʘʪʠʯʝ 

Romngobio elimeius (Kattoulas, Stephanicis & 

Economidis, 1973) 

Gobio kesslen; 

Gobio urenoscopus 
ʊʝʭʥʦʢʦʦʧ, ʢʨʢʫʰʢʘ 

Squalius vardarensis (Karaman, 1928) Leuciscus cephalus ʂʣʝʥ 

Vimba melanops (Heckel, 1837) Vimba vimba ʇʦʧʘʜʠʢʘ, ʝʺʫʧʢʘ 

AHGUILUDAE 

Anguilla Anguilla (Linnaeus, 1758) Anguilla anguilla ɱʘʛʫʣʘ 

SILURIDAE 

 Silurus glanis (Linnaeus, 1758) Silurus glanis  ʉʦʤ 

HEMACHEILIDAE 

Barbatula barbatula (Linnaeus, 1758) 
Nemacheilus barbatus; 

Cobitis barbatula; 

ɺʨʝʪʝʥʫʰʢʘ ʚʘʨʜʘʨʢʘ, 

ʚʫʠʥ 

Oxynoemacheilus bureschi (D rensk y, 1928) 

Barbatula bureschi 

Nemacheilus bureschi, 

Nemacheilus angorae. 

ɺʨʝʪʝʥʫʰʢʘ, 

ʩʪʨʫʤʠʯʢʘ 

COBITIDAE 

Cobitis vardarensis (Karaman, 1928) Cobitus taenia ʐʪʠʧʘʣʢʘ ʚʘʨʜʘʨʢʘ 

Sabanejewia balcanica (Karam an, 1922) Cobitis aurata ɿʣʘʪʥʘ ʰʪʠʧʘʣʢʘ 

CEHTRARHIDAE 

Lepomis gibbosus (Linnaeus, 1758) Lepomis gibbosus ʉʦʥʯʘʥʠʮʘ 

POECILLIDAE 

Gambusia holbrooki (Girard, 1859) Gambusia affinis ɻʘʤʙʫʟʠʿʘ 

ʅʘ ʉʣʠʢʘ 32 ʝ ʧʨʝʩʪʘʚʝʥʘ ʤʘʧʘ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ 

ʣʦʢʘʮʠʿʘ. 
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ʉʣʠʢʘ 32 ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ 

ɸʅʊʈʆʇʆɻɽʅʀ ʍɸɹʀʊɸʊʀ ï ɿʝʤʿʦʜʝʣʩʢʠ ʧʦʚʨʰʠʥʠ ʠ ʫʨʙʘʥʠ ʧʦʜʨʘʯʿʘ 

ɻʣʘʚʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʇʣʘʥʪʘʞʠʪʝ ʩʦ ʤʦʥʦʢʫʣʪʫʨʠ ʠʤʘʘʪ ʧʦʤʘʣʦ ʟʥʘʯʝˁʝ ʟʘ 

ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʦʪʢʦʣʢʫ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʧʦʣʠˁʘ. ʄʦʥʦʪʠʧʥʠʪʝ ʢʫʣʪʫʨʠ ʥʘ 

ʟʘʝʜʥʠʮʘʪʘ, ʝʢʦʣʦʰʢʠʪʝ ʫʩʣʦʚʠ ʢʦʥʪʨʦʣʠʨʘʥʠ ʦʜ ʯʦʚʝʢʦʪ ʠ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʟʥʘʯʠʪʝʣʥʠ 

ʢʦʣʠʯʠʥʠ ʧʝʩʪʠʮʠʜʠ ʠ ʚʝʰʪʘʯʢʠ ʺʫʙʨʠʚʘ ʛʦ ʦʜʨʝʜʫʚʘʘʪ ʨʘʟʚʦʿʦʪ ʥʘ ʙʠʦʮʝʥʦʟʘʪʘ ʩʦ ʤʘʣʦ 

ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ. ʆʜʨʝʜʝʥʠ ʢʦʤʙʠʥʘʮʠʠ ʦʜ ʧʦʣʠˁʘ ʠ ʛʨʘʜʠʥʠ ʟʥʘʯʠʪʝʣʥʦ ʿʘ 

ʟʛʦʣʝʤʫʚʘʘʪ ʚʨʝʜʥʦʩʪʘ ʥʘ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʦʚʠʝ ʪʠʧʦʚʠ ʙʠʦʪʦʧʠ.  

ʌʘʫʥʘ 

ɺʦ ʦʜʥʦʩ ʥʘ ʙʦʛʘʪʩʪʚʦʪʦ ʩʦ ʭʨʘʥʘ, ʧʦʣʠˁʘʪʘ ʠ ʥʠʚʠʪʝ ʩʝ ʧʦʚʦʣʥʦ ʞʠʚʝʘʣʠʰʪʝ ʟʘ 

ʤʥʦʛʫ ʚʠʜʦʚʠ ʮʠʮʘʯʠ, ʢʘʢʦ ʰʪʦ ʩʝ: ʛʨʘʜʠʥʘʨʩʢʘʪʘ ʨʦʚʯʠʮʘ (Crocidura suaveolens), ʢʨʪʦʪ 

(Talpa europea), ʦʙʠʯʥʘʪʘ ʧʦʣʿʘʥʢʘ (Microtus rossiaemeridionalis), ʿʫʞʥʘʪʘ ʧʦʣʿʘʥʢʘ 

(Microtus guentheri), ʩʣʝʧʦʪʦ ʢʫʯʝ (Nannospalax leucodon), ʰʫʤʩʢʠʦʪ ʛʣʫʰʝʮ (Apodemus 

sylvaticus), ʙʣʘʪʥʠʦʪ ʛʣʫʰʝʮ (Apodemus agrarius), ʦʙʠʯʥʠʦʪ ʧʦʣʚ (Glis glis), ʜʦʤʘʰʥʠʦʪ 

ʩʪʘʦʨʝʮ (Rattus rattus), ʜʠʚʠʦʪ ʟʘʿʘʢ (Lepus europeus), ʣʠʩʠʮʘʪʘ (Vulpes vulpes), 

ʥʝʚʝʩʪʫʣʢʘʪʘ (Mustela nivalis) ʠ ʜʨ. ɺʘʢʚʠʦʪ ʪʠʧ ʥʘ ʭʘʙʠʪʘʪʠ ʛʠ ʥʘʩʝʣʫʚʘʘʪ ʦʢʦʣʫ 25 ʚʠʜʘ 

ʧʪʠʮʠ. ʆʚʜʝ ʧʦʩʪʦʿʘʥʦ ʞʠʚʝʘʪ ʪʨʠ ʚʠʜʘ (Perdix perdix, Miliaria calandra ʠ Galerida 

cristata), ʘ 11 ʚʠʜʦʚʠ ʩʝ ʛʥʝʟʜʘʪ. ʆʩʪʘʥʘʪʠʪʝ ʧʪʠʮʠ ʛʠ ʧʦʩʝʪʫʚʘʘʪ ʟʝʤʿʦʜʝʣʩʢʠʪʝ 

ʧʦʚʨʰʠʥʠ ʧʦʨʘʜʠ ʧʦʪʨʘʛʘ ʧʦ ʭʨʘʥʘ. ʊʫʢʘ ʩʝ ʨʝʛʠʩʪʨʠʨʘʥʠ ʩʘʤʦ ʜʚʘ ʚʠʜʘ ʚʦʜʦʟʝʤʮʠ: 

ʦʙʠʯʥʘʪʘ ʞʘʙʘ (Bufo bufo) ʠ ʟʝʣʝʥʘʪʘ ʢʨʘʩʪʘʚʘ ʞʘʙʘ (Pseudepidalea viridis). ʆʚʦʿ ʭʘʙʠʪʘʪ 

ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʙʦʛʘʪʩʪʚʦ ʥʘ ʚʣʝʯʫʛʠ.  

 ɼʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ: ʂʘʢʦ ʥʘʿʟʘʩʪʘʧʝʥʠ ʨʘʩʪʠʪʝʣʥʠ 

ʚʠʜʦʚʠ (ʚʦ ʥʠʟʠʥʩʢʠʦʪ ʜʝʣ) ʜʦʣʞ ʪʨʘʩʘʪʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʝ ʠʥʪʝʥʟʠʚʥʦ 

ʦʙʨʘʙʦʪʫʚʘʥʦ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ ʪ.ʝ. ʟʝʤʿʦʜʝʣʩʢʠʪʝ ʧʦʚʨʰʠʥʠ ʦʜʥʦʩʥʦ ʧʦʣʠˁʘʪʘ ʩʦ: 

 

ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ 

ʇʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ 
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ʞʠʪʦ, ʿʘʯʤʝʥ ʠ `ʨʞ ʣʦʟʦʚʠ ʥʘʩʘʜʠ ʠ ʩʣ. ʂʘʢʦ ʫʨʙʘʥʦ ʧʦʜʨʘʯʿʝ ʚʦ ʦʚʦʿ ʭʘʙʠʪʘʪ ʩʝ ʠʟʜʚʦʿʫʚʘ 

ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʛʨʘʜʦʪ ʐʪʠʧ - ʨʝʭʘʙʠʣʠʪʘʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ. 

ʅʠʚʠ ʩʦ ʨʫʜʝʨʘʣʥʘ ʚʝʛʝʪʘʮʠʿʘ 

ʅʘʧʫʰʪʘˁʝʪʦ ʥʘ ʦʙʨʘʙʦʪʣʠʚʠʪʝ ʧʦʚʨʰʠʥʠ ʝ ʜʦʩʪʘ ʯʝʩʪ ʧʨʦʮʝʩ ʚʦ ʧʦʩʣʝʜʥʠʪʝ 

ʜʝʮʝʥʠʠ ʚʦ ʜʨʞʘʚʘʪʘ. ʂʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʠʨʦʜʥʘʪʘ ʩʫʢʮʝʩʠʿʘ ʥʘ ʦʚʠʝ ʭʘʙʠʪʘʪʠ ʩʝ 

ʧʦʿʘʚʫʚʘʘʪ ʥʝʢʦʠ ʜʨʚʝʥʝʩʪʠ ʠ ʛʨʤʫʰʝʩʪʠ ʚʠʜʦʚʠ, ʘ ʧʣʝʚʝʣʠʪʝ ʠ ʨʫʜʝʨʘʣʥʠʪʝ ʨʘʩʪʝʥʠʿʘ 

ʩʝ ʪʠʧʠʯʥʠ ʟʘ ʦʚʦʿ ʭʘʙʠʪʘʪ. ɿʥʘʯʝˁʝʪʦ ʟʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʥʠʚʠʪʝ ʝ ʤʥʦʛʫ ʤʘʣʦ, ʟʘ 

ʨʘʟʣʠʢʘ ʦʜ ʥʠʚʥʦʪʦ ʝʢʦʥʦʤʩʢʦ ʟʥʘʯʝˁʝ. 

ʌʣʦʨʘ ï ʦʜ ʪʨʝʚʝʩʪʠʪʝ ʚʠʜʦʚʠ ʩʝ ʩʨʝ˃ʘʚʘʘʪ: Anthemis arvensis, Arctium lappa, 

Cynodon dactilon, Lolium spp., Hordeum vulgare, Hyosciamus niger, Cichorium intybus, 

Xantium spinosum, Taraxacum officinale, Malva sylvestris, Achillea millefolium, Vicia cracca, 

Bromus spp., Cirsium spp. ʠ ʜʨʫʛʠ. 

ɺʦ ʦʜʥʦʩ ʥʘ ʬʘʫʥʘʪʘ, ʮʠʮʘʯʠʪʝ ʩʝ ʧʨʝʪʩʪʘʚʝʥʠ ʩʦ ʝʞʦʪ (Erinaceus concolor), 

ʢʨʪʦʪ (Talpa europea), ʿʫʞʥʘʪʘ ʧʦʣʿʘʥʢʘ (Microtus guentheri), ʜʠʚʠʦʪ ʟʘʿʘʢ (Lepus 

europeus), ʢʘʢʦ ʠ ʥʝʢʦʠ ʚʠʜʦʚʠ ʛʣʦʜʘʨʠ. ʆʜ ʧʪʠʮʠ ʥʘʿʜʦʤʠʥʘʥʪʥʠ ʚʠʜʦʚʠ ʩʝ: Perdix 

perdix, Melanocorypha calandra, Coturnix coturnix, Alauda arvensis, Anthus campestris ʠ 

ʜʨʫʛʠ, ʜʦʜʝʢʘ ʬʘʫʥʘʪʘ ʥʘ ʚʦʜʦʟʝʤʮʠ ʠ ʚʣʝʯʫʛʠ ʝ ʩʣʠʯʥʘ ʥʘ ʪʘʘ ʦʜ ʩʦʩʝʜʥʠʪʝ ʭʘʙʠʪʘʪʠ. 

ɼʠʩʪʨʠʙʫʮʠʿʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ: ʆʜ ʥʘʧʫʰʪʝʥʠ ʥʠʚʠ ʩʦ ʨʫʜʝʨʘʣʥʘ 

ʚʝʛʝʪʘʮʠʿʘ ʤʝʺʫ ʢʦʠ ʚʣʝʛʫʚʘ ʠ ʩʘʤʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ, ʦʜʥʦʩʥʦ ʠʩʪʘʪʘ ʧʨʝʜʚʠʜʝʥʦ ʝ 

ʜʘ ʙʠʜʝ ʠʟʛʨʘʜʝʥʘ ʪʦʢʤʫ ʥʘ ʥʘʧʫʰʪʝʥʦ ʟʝʤʿʦʜʝʣʩʢʦ ʟʝʤʿʠʰʪʝ. 

ʅʘ ʉʣʠʢʘ 33 ʩʝ ʜʘʜʝʥʠ ʚʝʛʝʪʘʮʠʿʘʪʘ ʠ ʧʝʿʟʘʞʦʪ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʧʨʦʝʢʪʥʘʪʘ 

ʣʦʢʘʮʠʿʘ. 

    

        

ʉʣʠʢʘ 33 ɼʝʣ ʦʜ ʧʝʿʟʘʞʦʪ ʠ ʧʨʠʩʫʪʥʘʪʘ ʚʝʛʝʪʘʮʠʿʘ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʥʘ 
ʧʨʦʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ 
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ʅʘʮʠʦʥʘʣʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ 

ʉʣʠʢʦʚʠʪ ʧʨʠʢʘʟ ʥʘ ʤʝʩʪʦʧʦʣʦʞʙʘʪʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ ʚʦ ʦʜʥʦʩ 

ʥʘ ʤʘʧʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʘʪʘ ʤʨʝʞʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʝ ʜʘʜʝʥ ʥʘ ʉʣʠʢʘ 34. 

 

ʀʟʚʦʨ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ (2021) 

ʉʣʠʢʘ 34 ʅʘʮʠʦʥʘʣʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʥʘ ʈʉʄ 

ʆʜ ʧʨʠʣʦʞʝʥʦʪʦ, ʤʦʞʝ ʜʘ ʩʝ ʢʦʥʩʪʘʪʠʨʘ ʜʝʢʘ ʢʘʢʦ ʥʘʿʙʣʠʩʢʦ ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ, 

ʨʝʣʝʚʘʥʪʥʦ ʟʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʝ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ ñʆʨʣʦʚʦ 

ɹʨʜʦò, ʦʜʜʘʣʝʯʝʥʦ ʦʢʦʣʫ 14,5 km ʿʫʞʥʦ ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. ʆʩʪʘʥʘʪʠ ʥʘʿʙʣʠʩʢʠ 

ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʨʝʣʝʚʘʥʪʥʠ ʟʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʩʝ: ɿʘʰʪʠʪʝʥ ʧʨʝʜʝʣ ñʆʩʦʛʦʚʩʢʠ 

ʧʣʘʥʠʥʠò (ʣʦʮʠʨʘʥ ʦʢʦʣʫ 24 km ʟʘʧʘʜʥʦ ʦʜ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ) ʠ ʉʧʦʤʝʥʠʢ ʥʘ 

ʧʨʠʨʦʜʘʪʘ ñʂʘʨʘʩʣʘʨʠò (ʣʦʮʠʨʘʥ ʦʢʦʣʫ 27 km ʠʩʪʦʯʥʦ ʦʜ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ). 

ʄʝʺʫʥʘʨʦʜʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ 

ʧʘʨʮʝʣʘ 334 ʠ 331/1 ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ 

ʉʝʣʦ. ʅʘ ʉʣʠʢʘ 35 ʝ ʧʨʠʢʘʞʘʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʚʦ ʦʜʥʦʩ ʥʘ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠʪʝ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ ʚʦ ʨʘʤʢʠ ʥʘ ʩʣʠʚʦʪ ʥʘ 

ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ. 

 

ʇʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ ʉʧʦʤʝʥʠʢ ʥʘ 

ʧʨʠʨʦʜʘʪʘ 

ñʆʨʣʦʚʦ ɹʨʜʦò 
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ʀʟʚʦʨ: ɸʥʘʣʠʟʘ ʥʘ ʥʝʜʦʩʪʘʪʦʮʠ ʚʦ ʝʢʦʣʦʰʢʠʪʝ ʧʦʜʘʪʦʮʠ ʠ ʠʟʨʘʙʦʪʢʘ ʥʘ ʢʘʨʪʘ ʥʘ ʝʢʦʣʦʰʢʘ 

ʩʝʥʟʠʪʠʚʥʦʩʪ ʟʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ 

ʉʣʠʢʘ 35 ɿʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ ʚʦ ʨʘʤʢʠ ʥʘ ʙʨʝʛʘʣʥʠʯʢʠʦʪ ʩʣʠʚ 

ɽʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʝ ʦʜ ʛʦʣʝʤʦ 

ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ ʟʘʨʘʜʠ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ 

(ʧʨʠʢʘʞʘʥʠ ʥʘ ) ʠ ʪʦʘ: ʧʝʪ ʧʦʜʨʘʯʿʘ ʚʢʣʫʯʝʥʠ ʚʦ ʥʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ, ʩʝʜʫʤ 

ʧʦʜʨʘʯʿʘ ʥʘʟʥʘʯʝʥʠ (ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ) ʢʘʢʦ ʟʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʧʪʠʮʠ (ɿʇʇ), ʧʝʪ 

ʧʦʜʨʘʯʿʘ ʥʘʟʥʘʯʝʥʠ (ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ) ʢʘʢʦ ʟʥʘʯʘʿʥʠ ʨʘʩʪʠʪʝʣʥʠ ʧʦʜʨʘʯʿʘ (ɿʈʇ) ʠ ʝʜʥʦ 

ʟʥʘʯʘʿʥʦ ʧʦʜʨʘʯʿʝ ʟʘ ʧʝʧʝʨʫʪʢʠ (ʦʚʠʝ ʧʦʜʨʘʯʿʘ ʩʝ ʮʝʣʦʩʥʦ ʠʣʠ ʜʝʣʫʤʥʦ ʦʧʬʘʪʝʥʠ ʩʦ 

ʧʦʜʨʘʯʿʝʪʦ ʦʜ ʠʥʪʝʨʝʩ). ɺʦ ʊʘʙʝʣʘ 9 ʩʝ ʜʘʜʝʥʠ ʨʘʩʪʦʿʘʥʠʿʘʪʘ ʥʘ ʩʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ 

ʧʨʦʝʢʪʦʪ (ʇʉʆɺ, ʢʦʣʝʢʪʦʨ/ʢʘʥʘʣʠʟʘʮʠʩʢʘ ʮʝʚʢʘ ʠ ʠʩʧʫʩʥʘ ʮʝʚʢʘ) ʜʦ ʩʝʢʦʿʘ ʦʜ 

ʜʦʣʫʥʘʚʝʜʝʥʠʪʝ ʤʝʺʫʥʘʨʦʜʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ.   

ʊʘʙʝʣʘ 9 ʇʦʜʨʘʯʿʘ ʦʜ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ ʚʦ ʙʨʝʛʘʣʥʠʯʢʠʦʪ ʩʣʠʚ 

ʊʠʧ ʥʘ 

ʟʘʰʪʠʪʝʥʦ 

ʧʦʜʨʘʯʿʝ 

ʀʤʝ ʥʘ 

ʟʘʰʪʠʪʝʥʦʪʦ 

ʧʦʜʨʘʯʿʝ 

ʈʘʩʪʦʿʘʥʠʝ ʥʘ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ʦʜ 

ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʧʨʦʝʢʪʦʪ 

ʂʦʣʝʢʪʦʨ/ʢʘʥʘʣʠʟʘʮʠʩʢʘ 

ʮʝʚʢʘ 
ʇʉʆɺ 

ʀʩʧʫʩʥʘ 

ʮʝʚʢʘ 

ɽʤʝʨʘʣʜ 

ʧʦʜʨʘʯʿʘ   

ʆʩʦʛʦʚʩʢʠ ʇʣʘʥʠʥʠ    
ʆʢʦʣʫ 29 ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʢʦʣʫ 31.3 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʢʦʣʫ 31.8 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 
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ʆʚʯʝ ʇʦʣʝ    
ʆʢʦʣʫ 7.2 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 8.6 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 8.8 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ɹʦʛʦʩʣʦʚʝʮ  

ʆʢʦʣʫ 7.6 ʢʤ ʥʘ ʟʘʧʘʜ 

ʆʢʦʣʫ 7.5 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 7.4 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʂʣʠʩʫʨʘ ʥʘ ʨʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ   
ʆʢʦʣʫ 8 ʢʤ ʥʘ ʿʫʛʦʟʘʧʘʜ 

ʆʢʦʣʫ 7.5 ʢʤ 

ʥʘ ʟʘʧʘʜ 

ʆʢʦʣʫ 7.3 ʢʤ 

ʥʘ ʟʘʧʘʜ 

ʄʘʣʝʰʝʚʦ    
ʆʢʦʣʫ 60.8 ʢʤ ʥʘ ʠʩʪʦʢ 

ʆʢʦʣʫ 61.6 

ʢʤ ʥʘ ʠʩʪʦʢ  

ʆʢʦʣʫ 61.8 

ʢʤ ʥʘ ʠʩʪʦʢ 

ʊʦʧʦʣʢʘ ï ɹʘʙʫʥʘ - 

ɹʨʝʛʘʣʥʠʮʘ    ʆʢʦʣʫ 30.2 ʢʤ ʥʘ ʿʫʛʦʟʘʧʘʜ 

ʆʢʦʣʫ 29.3 

ʢʤ ʥʘ 

ʿʫʛʦʟʘʧʘʜ  

ʆʢʦʣʫ 29.1 

ʢʤ ʥʘ 

ʿʫʛʦʟʘʧʘʜ 

ɿʥʘʯʘʿʥʠ 

ʧʦʜʨʘʯʿʘ ʟʘ 

ʧʪʠʮʠ 

ʆʩʦʛʦʚʩʢʠ ʇʣʘʥʠʥʠ    
ʆʢʦʣʫ 29 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 31 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 31.3 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʚʯʝ ʇʦʣʝ   
ʆʢʦʣʫ 4.2 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 5 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 5.3 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʇʨʝʦʜ ï ɬʫʺʘʥʮʝ    
ʆʢʦʣʫ 23 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ  

ʆʢʦʣʫ 25 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 25.4 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ɼʦʣʠʥʘ ʥʘ ɿʣʝʪʦʚʩʢʘ 

ʈʝʢʘ   
ʆʢʦʣʫ 16.4 ʢʤ ʥʘ ʩʝʚʝʨ 

ʆʢʦʣʫ 18.1 

ʢʤ ʥʘ ʩʝʚʝʨ 

ʆʢʦʣʫ 18.6 

ʢʤ ʥʘ ʩʝʚʝʨ 

ʂʦʯʘʥʩʢʠ ʦʨʠʟʦʚʠ 

ʧʦʣʠˁʘ   
ʆʢʦʣʫ 13.2 ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʢʦʣʫ 15 ʢʤ 

ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ  

ʆʢʦʣʫ 15.5 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ɿʥʘʯʘʿʥʠ 

ʨʘʩʪʠʪʝʣʥʠ 

ʧʦʜʨʘʯʿʘ 

ʆʩʦʛʦʚʩʢʠ ʇʣʘʥʠʥʠ  
ʆʢʦʣʫ 30.8 ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʢʦʣʫ 32.4 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʢʦʣʫ 32.9 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʠʩʪʦʢ 

ʆʚʯʝ ʇʦʣʝ ï 

ɹʦʛʦʩʣʦʚʝʮ  
ʆʢʦʣʫ 7.3 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 7.21 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 7.26 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʂʨʠʚʦʣʘʢ (ʆʨʣʦʚʦ 

ɹʨʜʦ ï ʉʦʣʝʥ ɼʦʣ - 

ʉʝʨʪʘ) 

ʆʢʦʣʫ 4.3 ʢʤ ʥʘ ʿʫʛʦʟʘʧʘʜ 
ʆʢʦʣʫ 3.2 ʢʤ 

ʥʘ ʟʘʧʘʜ 

ʆʢʦʣʫ 3 ʢʤ 

ʥʘ ʟʘʧʘʜ 

ʇʝʭʯʝʚʦ ï ɱʫʜʦʚʠ 

ʣʠʚʘʜʠ 
ʆʢʦʣʫ 60.3 ʢʤ ʥʘ ʟʘʧʘʜ 

ʆʢʦʣʫ 61.1 

ʢʤ ʥʘ ʟʘʧʘʜ 

ʆʢʦʣʫ 61.3 

ʢʤ ʥʘ ʟʘʧʘʜ 

ʇʣʘʯʢʦʚʠʮʘ   

ʆʢʦʣʫ 25.9 ʢʤ ʥʘ ʿʫʛʦʟʘʧʘʜ 

ʆʢʦʣʫ 27.2 

ʢʤ ʥʘ 

ʿʫʛʦʟʘʧʘʜ 

ʆʢʦʣʫ 27.5 

ʢʤ ʥʘ 

ʿʫʛʦʟʘʧʘʜ 

ɿʥʘʯʘʿʥʠ 

ʧʦʜʨʘʯʿʘ ʟʘ 

ʧʝʧʝʨʫʪʢʠ  

ʆʛʨʘʞʜʝʥ 
ʆʢʦʣʫ 60.5 ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 60.7 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ 

ʆʢʦʣʫ 60.75 

ʢʤ ʥʘ 

ʩʝʚʝʨʦʟʘʧʘʜ  
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ʆʜ ʧʨʠʣʦʞʝʥʦʪʦ, ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʥʝ ʩʝ ʥʘʦʺʘ ʚʦ ʨʘʤʢʠ ʥʘ ʥʝʢʦʝ ʦʜ 

ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ. ʈʝʣʝʚʘʥʪʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʧʨʦʝʢʪʥʘʪʘ 

ʣʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ ʩʝ ʩʣʝʜʥʠʪʝ: ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝ ʆʚʯʝ ʇʦʣʝ, ɿʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ 

ʣʦʢʘʣʠʪʝʪ (ɿʆʃ) ʆʚʯʝ ʇʦʣʝ ʢʘʢʦ ʠ ɿʥʘʯʘʿʥʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ (ɿʈʇ) ʆʚʯʝ ʇʦʣʝ.  

ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʝ ʧʨʠʪʦʢʘ ʥʘ ʨʝʢʘʪʘ ɺʘʨʜʘʨ, ʟʝʤʝʥʦ ʝ 

ʧʨʝʜʚʠʜ ʨʘʩʪʦʿʘʥʠʝʪʦ ʥʘ ʠʩʧʫʩʪʦʪ ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʚʦ ʨʝʢʘʪʘ ɺʘʨʜʘʨ ʜʦ 

ʥʘʿʙʣʠʩʢʠʪʝ ʨʝʣʝʚʘʥʪʥʠ ɿʇ (ʊʘʙʝʣʘ 10). 

ʊʘʙʝʣʘ 10 ʊʠʧ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʠ ʥʠʚʥʦ ʨʘʩʪʦʿʘʥʠʝ ʜʦ ʠʩʧʫʩʪʦʪ ʥʘ ʨ. ɹʨʝʛʘʣʥʠʮʘ ʚʦ 
ʨ. ɺʘʨʜʘʨ 

ʊʠʧ ʥʘ 

ʟʘʰʪʠʪʝʥʦ 

ʧʦʜʨʘʯʿʝ  

ʀʤʝ ʥʘ 

ʟʘʰʪʠʪʝʥʦʪʦ 

ʧʦʜʨʘʯʿʝ  

ʈʘʩʪʦʿʘʥʠʝ ʥʘ ɿʇ ʜʦ ʠʩʧʫʩʪʦʪ ʥʘ ʨ. ɹʨʝʛʘʣʥʠʮʘ ʚʦ 

ʨ. ɺʘʨʜʘʨ  

ʂʦʣʝʢʪʦʨ/ʢʘʥʘʣʠʟʘʮʠʩʢʘ 

ʮʝʚʢʘ 
ʇʉʆɺ 

ʀʩʧʫʩʥʘ 

ʮʝʚʢʘ 

ɿʥʘʯʘʿʥʦ 

ʨʘʩʪʠʪʝʣʥʦ 

ʧʦʜʨʘʯʿʝ 

ʂʨʠʚʦʣʘʢ ʆʢʦʣʫ 23 ʢʤ ʥʘ ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 21.5 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 21.2 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ 

ɿʥʘʯʘʿʥʦ 

ʧʦʜʨʘʯʿʝ ʟʘ 

ʧʪʠʮʠ 

ɻʨʘʜʩʢʦ-ʈʦʩʦʤʘʥ-

ʅʝʛʦʪʠʥʦ ʆʢʦʣʫ 24.8 ʢʤ ʥʘ ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 23.3 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 22.9 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ 

ɿʥʘʯʘʿʥʦ 

ʧʦʜʨʘʯʿʝ ʟʘ 

ʧʪʠʮʠ 

ʨʝʢʘ ʊʦʧʦʣʢʘ-ʨʝʢʘ 

ɹʘʙʫʥʘ-ʨʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ 

ʆʢʦʣʫ 24.5 ʢʤ ʥʘ ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 23.1 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ 

ʆʢʦʣʫ 22.8 

ʢʤ ʥʘ 

ʿʫʛʦʠʩʪʦʢ  

ɿʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ (ɿʆʃ) Ăʆʚʯʝ ʇʦʣʝñ 

ɺʦʩʧʦʩʪʘʚʫʚʘˁʝʪʦ ʥʘ ɿʥʘʯʘʿʥʠ ʆʨʥʠʪʦʣʦʰʢʠ ʃʦʢʘʣʠʪʝʪʠ (ɿʆʃ) ʝ ʠʥʠʮʠʿʘʪʠʚʘ 

ʰʪʦ ʿʘ ʩʧʨʦʚʝʜʫʚʘ (BirdLife International) ʥʘ ʛʣʦʙʘʣʥʦ ʥʠʚʦ ʩʦ ʮʝʣ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ 

ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʧʦʜʨʘʯʿʘʪʘ ʰʪʦ ʩʝ ʟʥʘʯʘʿʥʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʜʠʚʠʪʝ ʚʠʜʦʚʠ ʧʪʠʮʠ. ɼʦ ʩʝʛʘ 

ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʚʢʫʧʥʦ 24 ʚʘʢʚʠ ʧʦʜʨʘʯʿʘ/ʣʦʢʘʣʠʪʝʪʠ, ʢʦʠ ʟʘʬʘ˃ʘʘʪ ʧʦʚʨʰʠʥʘ ʦʜ 

6.709 km2 ʠʣʠ 26,9 % ʦʜ ʚʢʫʧʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʟʝʤʿʘʪʘ. 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ 

ʧʘʨʮʝʣʘ 334 ʠ 331/1 ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ 

ʉʝʣʦ. ɺʦ ʥʝʿʟʠʥʦʪʦ ʧʦʰʠʨʦʢʦ ʦʧʢʨʫʞʫʚʘˁʝ ʦʜ ʦʢʦʣʫ 8 km ʩʝʚʝʨʥʦ ʩʝ ʥʘʦʺʘ ʧʦʜʨʘʯʿʝʪʦ 

ɿʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ (ɿʆʃ) Ăʆʚʯʝ ʇʦʣʝñ. ʆʚʦʿ ʣʦʢʘʣʠʪʝʪ ʝ ʪʝʨʝʩʪʨʠʯʝʥ 

ʭʘʙʠʪʘʪ ʢʦʿ ʧʨʝʪʩʪʘʚʫʚʘ ʦʙʨʘʙʦʪʣʠʚʦ ʟʝʤʿʠʰʪʝ ʩʦ ʧʦʚʝ˃ʝʛʦʜʠʰʥʠ ʢʫʣʪʫʨʠ ʠ ʦʚʦʰʥʠ 

ʢʫʣʪʫʨʠ. ɿʘʬʘ˃ʘ ʧʦʚʨʰʠʥʘ ʦʜ 41.366 ha ʠ ʚʠʩʠʥʘ ʦʜ 210-707 m. ʇʦʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ 

ʧʪʠʮʠ (ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 36) ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ʦʚʘ ʧʦʜʨʘʯʿʝ ʩʝ: Aquila heliaca (ʮʘʨʩʢʠ 

ʦʨʝʣ), Falco naumanni (ʙʝʣʦʥʦʢʪʘʪʘ ʚʝʪʨʫʰʢʘ), Coracias garrulus (ʤʦʜʦʚʨʘʥʘ) ʠ ʜʨ. ʂʘʢʦ 

ʛʣʘʚʥʠ ʟʘʢʘʥʠ ʢʦʠ ʩʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʟʘ ʦʚʦʿ ʟʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ ʩʝ 

ʩʣʝʜʥʠʪʝ: ʠʥʪʝʥʟʠʚʥʦ ʟʝʤʿʦʜʝʣʩʪʚʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʠ ʨʫʜʘʨʩʪʚʦ, 

ʪʨʘʥʩʧʦʨʪʥʠ ʠ ʩʝʨʚʠʩʥʠ ʢʦʨʠʜʦʨʠ ʠʪʥ. 
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ʉʣʠʢʘ 36 ʇʦʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ ʥʘ ʧʪʠʮʠ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ɿʆʃ ñʆʚʯʝ ʇʦʣʝò 

ʀʤʘʿ˃ʠ ʿʘ ʚʦ ʧʨʝʜʚʠʜ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʧʨʦʝʢʪʥʠ 

ʘʢʪʠʚʥʦʩʪʠ ʦʚʘ ʧʦʜʨʘʯʿʝ ʥʝʤʘ ʜʘ ʙʠʜʝ ʟʘʩʝʛʥʘʪʦ ʦʜ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʠʩʪʠʪʝ. ʅʘ 

ʉʣʠʢʘ 37 ʝ ʧʨʝʪʩʪʘʚʝʥʘ ʤʘʧʘ ʥʘ ɿʥʘʯʘʿʥʠʦʪ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ Ăʆʚʯʝ ʇʦʣʝñ ʚʦ 

ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ 334 ʠ 331/1. 

 

ʀʟʚʦʨ: http://datazone.birdlife.org/site/factsheet/ovche-pole-iba-north-macedonia/map  

ʉʣʠʢʘ 37 ɿʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ (ɿʆʃ) Ăʆʚʯʝ ʇʦʣʝñ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ 
ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ 334 ʠ 331/1 

ɿʥʘʯʘʿʥʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ (ɿʈʇ) Ăʂʨʠʚʦʣʘʢñ 

ɿʥʘʯʘʿʥʠʪʝ ʨʘʩʪʠʪʝʣʥʠ ʧʦʜʨʘʯʿʘ (ɿʈʇ) ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʥʘʿʟʥʘʯʘʿʥʠʪʝ ʤʝʩʪʘ ʚʦ 

ʩʚʝʪʦʪ ʟʘ ʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʜʠʚʦʨʘʩʪʝʯʢʠʪʝ ʨʘʩʪʝʥʠʿʘ (Radford & Od® 2009). ɿʈʇ ʩʝ 

ʜʝʬʠʥʠʨʘʘʪ ʢʘʢʦ ʧʦʜʨʘʯʿʘ ʩʦ ʧʨʠʨʦʜʥʠ ʠʣʠ ʧʦʣʫʧʨʠʨʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ ʰʪʦ 

ʠʟʦʙʠʣʫʚʘʘʪ ʩʦ ʧʦʩʝʙʝʥ ʨʘʩʪʠʪʝʣʝʥ ʜʠʚʝʨʟʠʪʝʪ, ʦʜʥʦʩʥʦ ʩʦ ʨʝʪʢʠ, ʟʘʩʝʛʥʘʪʠ ʠ/ʠʣʠ 

ʝʥʜʝʤʠʯʥʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʠ ʠ/ʠʣʠ ʨʘʩʪʠʪʝʣʥʠ ʟʘʝʜʥʠʮʠ ʰʪʦ ʠʤʘʘʪ ʛʦʣʝʤʘ ʙʦʪʘʥʠʯʢʘ 

ʚʨʝʜʥʦʩʪ. ɼʦ ʩʝʛʘ, ʚʦ ʈʉʄ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʚʢʫʧʥʦ 42 ɿʈʇ, ʢʦʠ ʟʘʬʘ˃ʘʘʪ ʦʢʦʣʫ 

459,425 ha, ʦʜʥʦʩʥʦ ʨʝʯʠʩʠ 18 % ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʜʨʞʘʚʘʪʘ. 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ 

ʧʘʨʮʝʣʘ 334 ʠ 331/1 ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ 

Coracias garrulus (ʤʦʜʦʚʨʘʥʘ) 
ʀʟʚʦʨ: ʤʦʜʦʚʨʘʥʘ 

Falco naumanni (ʙʝʣʦʥʦʢʪʘʪʘ 
ʚʝʪʨʫʰʢʘ) ʀʟʚʦʨ: ʙʝʣʦʥʦʢʪʥʘ 

ʚʝʪʨʫʰʢʘ 

Aquila heliaca (ʮʘʨʩʢʠ ʦʨʝʣ) 
ʀʟʚʦʨ: ʮʘʨʩʢʠ ʦʨʝʣ 

http://datazone.birdlife.org/site/factsheet/ovche-pole-iba-north-macedonia/map
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRTSS5lCHYoUkf2hUj0FzWHIkqz8NfHzE3_JW8VuT56sCSTdAWw&s
https://sparrou.net/wp-content/uploads/cernicalo-primilla_falco-naumanni-768x576.jpg
https://sparrou.net/wp-content/uploads/cernicalo-primilla_falco-naumanni-768x576.jpg
https://i.pinimg.com/736x/01/fc/20/01fc20e18f059b15cf131551f6020d8f.jpg
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ʉʝʣʦ. ɺʦ ʥʝʿʟʠʥʦʪʦ ʧʦʰʠʨʦʢʦ ʦʧʢʨʫʞʫʚʘˁʝ ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʦʢʦʣʫ 2,3 km 

ʩʝʚʝʨʥʦ ʩʝ ʥʘʦʺʘ ɿʥʘʯʘʿʥʦʪʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ (ɿʈʇ) Ăʂʨʠʚʦʣʘʢñ. ʇʦʜʨʘʯʿʝʪʦ 

Ăʂʨʠʚʦʣʘʢñ ʩʝ ʧʨʦʩʪʠʨʘ ʚʦ ʮʝʥʪʨʘʣʥʠʦʪ ʜʝʣ ʥʘ ʄʘʢʝʜʦʥʠʿʘ. ʉʝ ʧʨʦʪʝʛʘ ʥʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʦʜ ʦʢʦʣʫ 280 ʜʦ 755 m. ɿʘʬʘ˃ʘ ʧʦʚʨʰʠʥʠ ʩʦ ʩʫʚʠ ʙʨʜʩʢʠ ʧʘʩʠʰʪʘ ʥʘ 

ʧʘʣʝʦʛʝʥʠ ʩʝʜʠʤʝʥʪʠ ï ʩʪʝʧʦʣʠʢʘ ʚʝʛʝʪʘʮʠʿʘ, ʢʘʢʦ ʠ ʞʠʚʝʘʣʠʰʪʘ ʩʦ ʭʘʣʦʬʠʪʩʢʘ 

ʚʝʛʝʪʘʮʠʿʘ (ʂʦʥʪʠʥʝʥʪʘʣʥʠ ʢʦʧʥʝʥʠ ʩʪʘʥʠʰʪʘ ʩʦ ʭʘʣʦʬʠʪʥʠ (ʩʦʣʝʥʠ) ʪʨʝʚʠ ʠ ʪʨʝʚʝʩʪʠ 

ʨʘʩʪʝʥʠʿʘ - ɽ6.2) ʠ ʇʘʥʦʥʩʢʠ ʩʦʣʝʥʠ ʩʪʝʧʠ ʠ ʩʦʣʝʥʠ ʙʣʘʪʘ - ɽ6.21 ʠ ʍʝʣʝʥʦ-ʙʘʣʢʘʥʩʢʠ 

[Satureja montana] ʩʪʝʧʠ ï ɽ1.21). ʉʦʣʝʥʠʪʝ ʧʦʯʚʠ ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʩʦ ʟʥʘʯʠʪʝʣʥʠ 

ʧʦʚʨʰʠʥʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʝʜʠʥʩʪʚʝʥʦ ʚʦ ʦʚʘ ʧʦʜʨʘʯʿʝ. ɿʘʪʦʘ ʚʝʛʝʪʘʮʠʿʘʪʘ ʚʦ ʦʚʘ ɿʈʇ ʠʤʘ 

ʛʦʣʝʤʦ ʥʘʮʦʥʘʣʥʦ ʟʥʘʯʝˁʝ. ɿʈʇ Ăʆʚʯʝ ʇʦʣʝ-ɹʦʛʦʩʣʦʚʝʮñ ʚʢʣʫʯʫʚʘ ʯʝʪʠʨʠ ʚʠʜʦʚʠ ʦʜ 

ʢʨʠʪʝʨʠʫʤʦʪ ɸ, ʠ ʪʦʘ Galium rhodopeum, Hedysarum macedonicum, Salvia jurisicii, 

Anchusa macedonica. ɼʝʣ ʦʜ ʥʠʚ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 38. 

  

Anchusa macedonica  ʀʟʚʦʨ: anchusa macedonica 

Salvia jurisicii  (ɱʫʨʠʰʠ˃ʝʚʘ ʞʘʣʬʠʿʘ) ʀʟʚʦʨ: ɱʫʨʠʰʠ˃ʝʚʘ ʞʘʣʬʠʿʘ 

ʉʣʠʢʘ 38 ʇʦʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ ʥʘ ʨʘʩʪʝʥʠʿʘ ʢʦʠ ʧʨʠʧʘʺʘʘʪ ʥʘ ɿʈʇ ñʂʨʠʚʦʣʘʢ ò 

ʀʤʘʿ˃ʠ ʿʘ ʚʦ ʧʨʝʜʚʠʜ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʧʨʦʝʢʪʥʠ 

ʘʢʪʠʚʥʦʩʪʠ ʦʚʘ ʧʦʜʨʘʯʿʝ ʥʝʤʘ ʜʘ ʙʠʜʝ ʟʘʩʝʛʥʘʪʦ ʦʜ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʠʩʪʠʪʝ. ʅʘ 

ʉʣʠʢʘ 39 ʝ ʧʨʝʪʩʪʘʚʝʥʦ ɿʥʘʯʘʿʥʦʪʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ Ăʂʨʠʚʦʣʘʢñ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ 334 ʠ 331/1.  

https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.nahuby.sk%2Fobrazok_detail.php%3Fobrazok_id%3D152600&psig=AOvVaw02jOTnyEXN6PQaxFhc60iT&ust=1680868470966000&source=images&cd=vfe&ved=0CA0QjRxqFwoTCPjDmJqelf4CFQAAAAAdAAAAABAE
https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcRaM3PeC1rGKsm5WZHjc05M339GUHPitvwQkKOBNdTnHA&s
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ʀʟʚʦʨ: https://www.plantlifeipa.org/site/factsheet/map  

ʉʣʠʢʘ 39 ɿʥʘʯʘʿʥʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ Ăʂʨʠʚʦʣʘʢñ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ 
ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ 334 ʠ 331/1 

ɿʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʧʝʧʝʨʫʪʢʠ (ɿʇʇ) ñʢʘˁʦʥ ʥʘ ʨʝʢʘ ɹʘʙʫʥʘò 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʉʝʚʝʨʥʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʩʨʝ˃ʘʚʘʘʪ ʧʝʪ ʮʝʣʥʠ ʚʠʜʦʚʠ ʧʝʧʝʨʫʪʢʠ, 

ʩʧʦʨʝʜ ʢʦʠ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʟʥʘʯʘʿʥʠʪʝ ʧʦʜʨʘʯʿʘ ʟʘ ʧʝʧʝʨʫʪʢʠ (ɿʇʇ): Euphydryas 

aurinia, Euphydryas maturna, Lycaena ottomana, Maculinea arion ʠ Parnassius apollo. 

ɿʝʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ ʦʚʠʝ ʚʠʜʦʚʠ, ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ 

ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʦʩʫʤ ʟʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʧʝʧʝʨʫʪʢʠ. ɿʥʘʯʘʿʥʦ ʧʦʜʨʘʯʿʝ ʟʘ 

ʧʝʧʝʨʫʪʢʠ ʢʦʝ ʝ ʨʝʣʝʚʘʥʪʥʦ ʟʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʝ ɿʇʇ ñʢʘˁʦʥ ʥʘ ʨʝʢʘ ɹʘʙʫʥʘò. 

ʄʝʩʪʦʧʦʣʦʞʙʘʪʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʚʦ ʦʜʥʦʩ ʥʘ ʦʚʘ ʧʦʜʨʘʯʿʝ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ ʉʣʠʢʘ 

40. 

 

ʀʟʚʦʨ: http://www.mes.org.mk/PDFs/Other/IBA_IPA_%20PBA_vo_RM.pdf  

ʉʣʠʢʘ 40 ʄʝʩʪʦʧʦʣʦʞʙʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʚʦ ʦʜʥʦʩ ʥʘ ɿʇʇ ñʢʘˁʦʥ ʥʘ ʨʝʢʘ ɹʘʙʫʥʘò 

https://www.plantlifeipa.org/site/factsheet/map
http://www.mes.org.mk/PDFs/Other/IBA_IPA_%20PBA_vo_RM.pdf
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ʆʢʦʣʫ 33 km ʠʩʪʦʯʥʦ ʦʜ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʩʝ ʥʘʦʺʘ ʨʝʣʝʚʘʥʪʥʦʪʦ ɿʇʇ ñʂʘˁʦʥ 

ʥʘ ʨʝʢʘ ɹʘʙʫʥʘò. ʇʦʨʘʜʠ ʛʦʣʝʤʘʪʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʥʘ ʦʚʘ ɿʇʇ, ʧʨʦʝʢʪʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʤʘ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʥʝʛʘʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʦʢʦʣʥʠʦʪ 

ʙʠʦʜʠʚʝʨʟʠʪʝʪ (ʚʠʜʦʚʠ ʧʝʧʝʨʫʪʢʠ) ʥʘ  ʦʚʘ ʧʦʜʨʘʯʿʝ. 

ɽʢʦʣʦʰʢʠ ʤʨʝʞʠ 

ɽʢʦʣʦʰʢʘ ʤʨʝʞʘ ʧʨʝʪʩʪʘʚʫʚʘ ʩʠʩʪʝʤ ʥʘ ʤʝʺʫʩʝʙʥʦ ʧʦʚʨʟʘʥʠ ʠʣʠ ʧʨʦʩʪʦʨʥʦ 

ʙʣʠʩʢʠ ʝʢʦʣʦʰʢʠ ʟʥʘʯʘʿʥʠ ʧʦʜʨʘʯʿʘ ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʠʨʦʜʥʠ ʠʣʠ ʚʝʰʪʘʯʢʠ ʢʦʨʠʜʦʨʠ, ʢʦʠ 

ʩʦ ʫʨʘʤʥʦʪʝʞʝʥʘ ʙʠʦʛʝʦʛʨʘʬʩʢʘ ʨʘʩʧʦʨʝʜʝʥʦʩʪ ʟʥʘʯʠʪʝʣʥʦ ʧʨʠʜʦʥʝʩʫʚʘʘʪ ʟʘ 

ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʘʪʘ ʨʘʤʥʦʪʝʞʘ ʠ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ.  

ɽʤʝʨʘʣʜ ʤʨʝʞʘ 

ʉʦʛʣʘʩʥʦ ʦʜʨʝʜʙʠʪʝ ʦʜ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʜʠʚʠʦʪ ʩʚʝʪ ʠ ʧʨʠʨʦʜʥʠʪʝ 

ʞʠʚʝʘʣʠʰʪʘ ʚʦ ɽʚʨʦʧʘ (ɹʝʨʥ 1979) ʠ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 

2002 ʜʦ 2008 ʛʦʜʠʥʘ ʙʝʘ ʨʝʘʣʠʟʠʨʘʥʠ ʯʝʪʠʨʠ ʧʨʦʝʢʪʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ 

ʅʘʮʠʦʥʘʣʥʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʥʘ ʇʦʜʨʘʯʿʘ ʦʜ ʧʦʩʝʙʝʥ ʠʥʪʝʨʝʩ ʟʘ ʟʘʰʪʠʪʘ (ASCI). ɺʦ 

ʅʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʩʝ ʚʢʣʫʯʝʥʠ 35 ʧʦʜʨʘʯʿʘ, ʢʦʠ ʟʘʬʘ˃ʘʘʪ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 

ʦʜ 752,223 ha, ʰʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʦʢʦʣʫ 29 % ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʉʄ. ɼʚʘʝʩʝʪ ʦʜ ʦʚʠʝ 

ʧʦʜʨʘʯʿʘ ʩʝ ʥʘʦʺʘʘʪ ʚʦ ʘʣʧʩʢʠʦʪ ʙʠʦʛʝʦʛʨʘʬʩʢʠ ʨʝʛʠʦʥ (ʟʘʧʘʜʥʘ ʄʘʢʝʜʦʥʠʿʘ), ʘ ʜʨʫʛʠʪʝ 

15 ʚʦ ʢʦʥʪʠʥʝʥʪʘʣʥʠʦʪ ʨʝʛʠʦʥ (ʠʩʪʦʯʥʘ ʄʘʢʝʜʦʥʠʿʘ). 

ɺʦ ʧʦʰʠʨʦʢʘʪʘ ʦʢʦʣʠʥʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ, ʥʘ ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ 

ʦʢʦʣʫ 8 km ʩʝʚʝʨʥʦ, ʩʝ ʥʘʦʺʘ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ ñʆʚʯʝ ʇʦʣʝò ʢʦʝ ʚʦʝʜʥʦ ʝ ʠ 

ɿʥʘʯʘʝʥ ʦʨʥʠʪʦʣʦʰʢʠ ʣʦʢʘʣʠʪʝʪ (ɿʆʃ) ʢʘʢʦ ʠ ɿʥʘʯʘʿʥʦ ʨʘʩʪʠʪʝʣʥʦ ʧʦʜʨʘʯʿʝ (ɿʈʇ). 

ʀʤʘʿ˃ʠ ʿʘ ʚʦ ʧʨʝʜʚʠʜ ʦʜʜʘʣʝʯʝʥʦʩʪʘ ʠ ʧʨʝʜʚʠʜʝʥʠʪʝ ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ ʦʚʘ 

ʧʦʜʨʘʯʿʝ ʥʝʤʘ ʜʘ ʙʠʜʝ ʟʘʩʝʛʥʘʪʦ ʦʜ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʠʩʪʠʪʝ. ʅʘ ʉʣʠʢʘ ʉʣʠʢʘ  ʝ 

ʧʨʝʩʪʘʚʝʥʘ ʤʘʧʘ ʥʘ ʟʘʰʪʠʪʝʥʦʪʦ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝ Ăʆʚʯʝ ʇʦʣʝñ ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ 334 ʠ 331/1. 

 

ʉʣʠʢʘ 41 ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝ Ăʆʚʯʝ ʇʦʣʝñ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ 
ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ  334 ʠ 331/1 
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ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʇʦʣʝñ ʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʦ ʧʦʨʘʜʠ ʥʝʛʦʚʠʪʝ 

ʦʨʥʠʪʦʣʦʰʢʠ ʚʨʝʜʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʥʝʢʦʣʢʫ ʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ 

ʧʪʠʮʠ. ɿʘʪʦʘ, ʦʚʘ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝ ʝ ʟʥʘʯʘʿʥʦ ʠ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘ ʠ ʢʘʢʦ ɿʆʃ. ɺʦ 

ʊʘʙʝʣʘ 11 ʩʝ ʜʘʜʝʥʠ ʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ ʥʘ ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ ʢʦʠ ʩʝ ʟʥʘʯʘʿʥʠ ʠ ʟʘ 

ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʇʦʣʝñ. 

ʊʘʙʝʣʘ 11 ɿʥʘʯʘʿʥʠ ʚʠʜʦʚʠ ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ 

ɿʥʘʯʘʿʥʠ ʚʠʜʦʚʠ ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ 

ɼʝʙʝʣʦʢʣʫʥʘ ʯʫʯʠʨʣʠʛʘ (Melanocorypha calandra) 

ʄʘʣʘ ʯʫʯʫʨʣʠʛʘ (Calandrella brachydactyla) 

ʏʫʨʫʣʠʥ (Burhinus oedicnemus) 

ɽʛʠʧʝʪʩʢʠ ʤʨʰʦʿʘʜʝʮ (Neophron percnopterus), 

ɹʝʣʦʛʣʘʚ ʤʨʰʦʿʘʜʝʮ (Gyps fulvus)  

ɽʨʝʙʠʮʘ ʢʘʤʝˁʘʨʢʘ (Alectoris graeca)  

ʄʘʣʦ ʩʚʨʘʯʝ (Lanius minor) 

ʅʫʙʠʩʢʦ ʩʚʨʘʯʝ (Lanius nubicus) 

ʎʘʨʩʢʠ ʦʨʝʣ (Aquila heliaca) 

ɹʝʣʦʥʦʢʪʘ ʚʝʪʨʫʰʢʘ (Falco naumanni) 

ʄʦʜʨʦʚʨʘʥʘ (Coracias garrulus) 

ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ ʛʠ ʦʧʬʘ˃ʘ ʨʘʤʥʠʯʘʨʩʢʠʪʝ ʜʝʣʦʚʠ ʦʜ ʦʙʣʘʩʪʘ ʆʚʯʝ ʇʦʣʝ ʠ 

ʨʠʜʩʢʠʪʝ ʜʦʣʥʠ ʜʝʣʦʚʠ ʦʜ ɻʨʘʜʠʰʪʘʥʩʢʘ ʇʣʘʥʠʥʘ, ʂʫʯʫʢʦʣ ʠ ʄʘʥʛʦʚʠʮʘ. ʀʩʪʦʯʥʠʪʝ 

ʜʝʣʦʚʠ ʧʦʜʜʨʞʫʚʘʘʪ ʛʦʣʝʤʘ ʠ ʤʥʦʛʫ ʚʘʞʥʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʮʘʨʩʢʠ ʦʨʝʣ (10-12 ʜʚʦʿʢʠ), ʘ 

ʟʘʧʘʜʥʠʪʝ ʧʘʜʠʥʠ ʧʦʜʜʨʞʫʚʘʘʪ ʟʥʘʯʘʿʥʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʙʝʣʦʥʦʢʪʘ ʚʝʪʨʫʰʢʘ, ʢʘʿ ʢʦʿʘ ʝ 

ʟʘʙʝʣʝʞʘʥ ʛʦʣʝʤ ʧʘʜ ʥʘ ʙʨʦʿʦʪ ʥʘ ʧʘʨʦʚʠ ʢʦʠ ʩʝ ʨʘʟʤʥʦʞʫʚʘʘʪ. ʆʩʚʝʥ ʦʚʠʝ ʚʠʜʦʚʠ, 

ʦʙʣʘʩʪʘ ʧʦʜʜʨʞʫʚʘ ʛʦʣʝʤʠ ʧʦʧʫʣʘʮʠʠ ʥʘ ʥʝʢʦʣʢʫ ʩʪʝʧʩʢʠ ʚʠʜʦʚʠ (ʤʘʣʘ ʯʫʯʫʨʣʠʛʘ, 

ʜʝʙʝʣʦʢʣʫʥʘ ʯʫʯʠʨʣʠʛʘ, ʩʪʝʧʩʢʘ ʪʨʝʧʝʪʣʠʚʢʘ, ʯʫʨʫʣʠʥʮʠ), ʜʨʫʛʠ ʚʘʞʥʠ ʠ/ʠʣʠ ʨʝʪʢʠ 

ʚʠʜʦʚʠ ʧʪʠʮʠ (ʤʦʜʦʚʨʘʥʘ, ʝʨʝʙʠʮʘ ʢʘʤʝˁʘʨʢʘ, ʤʘʣʦ ʩʚʨʘʯʝ, ʥʫʙʠʩʢʦ ʩʚʨʘʯʝ) ʠ ʤʦʞʘʪ 

ʜʘ ʩʝ ʚʠʜʘʪ ʙʝʣʦʛʣʘʚʠ ʠ ʝʛʠʧʝʪʩʢʠ ʤʨʰʦʿʘʜʮʠ ʠ ʙʨʦʿʥʠ ʝʜʠʥʢʠ ʦʜ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʠ 

ʛʨʘʙʣʠʚʠ ʧʪʠʮʠ ʚʦ ʧʦʪʨʘʛʘ ʧʦ ʭʨʘʥʘ. ʅʝʢʦʠ ʦʜ ʟʥʘʯʘʿʥʠʪʝ ʚʠʜʦʚʠ ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ 

ʇʦʣʝñ ʠ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʇʦʣʝñ ʩʝ ʜʘʜʝʥʠ ʥʘ ʉʣʠʢʘ 42. 

   

 ɽʛʠʧʝʪʩʢʠ ʤʨʰʦʿʘʜʝʮ (Neophron percnopterus),   ɿʣʘʪʝʥ ʦʨʝʜʣ (Aquila chrysaetos) 

ʀʟʚʦʨ: Neophron percnopterus   ʀʟʚʦʨ: Golden+eagle+(Aquila+chrysaetos) 

https://ebird.org/species/egyvul1
https://www.google.com/search?q=Golden+eagle+(Aquila+chrysaetos)&tbm=isch&ved=2ahUKEwjszMfyxtn_AhWQwwIHHeDxDjUQ2-cCegQIABAA&oq=Golden+eagle+(Aquila+chrysaetos)&gs_lcp=CgNpbWcQAzIHCAAQExCABDIHCAAQExCABDoECAAQHlCPEViPEWCYHmgAcAB4AIABnwGIAbkCkgEDMC4ymAEAoAEBqgELZ3dzLXdpei1pbWfAAQE&sclient=img&ei=naWVZKyKDJCHi-gP4OO7qAM&bih=659&biw=1422
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         ʄʘʣʦ ʩʚʨʘʯʝ (Lanius minor)                 ʏʫʨʫʣʠʥ (Burhinus oedicnemus) 

ʀʟʚʦʨ: Lanius minor   ʀʟʚʦʨ: https://observation.org/species/21/  

  

   ɹʝʣʦʛʣʘʚ ʤʨʰʦʿʘʜʝʮ (Gyps fulvus)     ɹʝʣʦʥʦʢʪʘ ʚʝʪʨʫʰʢʘ (Falco naumanni) 

ʀʟʚʦʨ: https://ebird.org/species/eurgri1           ʀʟʚʦʨ: https://ebird.org/species/leskes1 

ʉʣʠʢʘ 42 ʌʦʪʦʛʨʘʬʠʠ ʦʜ ʚʠʜʦʚʠ ʧʪʠʮʠ ʚʦ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ  

ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ ʝ ʝʜʥʦ ʦʜ ʥʘʿʙʣʠʩʢʠʪʝ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʨʝʣʝʚʘʥʪʥʠ ʟʘ 

ʧʨʦʝʢʪʦʪ. ʆʜʜʘʣʝʯʝʥʦʩʪʘ ʦʜ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ ʝ ʘʥʘʣʠʟʠʨʘʥʘ ʚʦ ʦʜʥʦʩ ʥʘ: ʥʘʩʝʣʙʠʪʝ 

ʊʨʠ ʯʝʰʤʠ, ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ, ʏʘʨʜʘʢʣʠʿʘ, ɻʨʘʜʦʪ ʐʪʠʧ ʠ ʣʦʢʘʮʠʿʘʪʘ ʢʘʜʝ ʰʪʦ ʩʝ 

ʧʣʘʥʠʨʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʇʉʆɺ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʿʘ ʠ ʠʩʧʫʩʥʘʪʘ ʮʝʚʢʘ), ʚʦ ʦʧʰʪʠʥʘ ʐʪʠʧ.  

ʅʘʩʝʣʙʘʪʘ ʊʨʠ ʯʝʰʤʠ ʩʝ ʥʘʦʺʘ ʥʘʿʙʣʠʩʢʫ ʜʦ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ, ʥʘ ʧʨʠʙʣʠʞʥʦ 2 

ʢʤ ʿʫʞʥʦ ʦʜ ʛʨʘʥʠʮʘʪʘ ʥʘ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ɿʆʃ. ʅʘʩʝʣʙʠʪʝ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ ʠ 

ʏʘʨʜʘʢʣʠʿʘ ʩʝ ʥʘʦʺʘʘʪ ʥʘ ʦʢʦʣʫ 5 ʢʤ ʿʫʛʦʠʩʪʦʯʥʦ ʦʜ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ.ɻʨʘʜʦʪ ʐʪʠʧ ʩʝ 

ʥʘʦʺʘ ʥʘ ʦʢʦʣʫ 8 ʢʤ ʿʫʛʦʠʩʪʦʯʥʦ ʦʜ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ.ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ ʇʉʆɺ 

ʩʝ ʥʘʦʺʘ ʥʘ ʦʢʦʣʫ 7 ʢʤ ʠʩʪʦʯʥʦ ʦʜ ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ ʥʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ (ʉʣʠʢʘ 43). 

ʃʦʢʘʮʠʿʘʪʘ ʥʘ ʠʩʧʫʩʥʘʪʘ ʮʝʚʢʘ ʦʜ ɿʆʃ Ăʆʚʯʝ ʧʦʣʝñ ʝ ʥʘ ʦʢʦʣʫ 5 ʢʤ ʩʝʚʝʨʦʟʘʧʘʜʥʦ ʦʜ 

ʟʘʰʪʠʪʝʥʦʪʦ ʧʦʜʨʘʯʿʝ.  

https://www.google.com/imgres?imgurl=https%3A%2F%2Ferbirds.ru%2Ftaxons%2F323%2Ffronpic1.jpg&tbnid=jdOAJzkTvLiJXM&vet=12ahUKEwj3p8fGleP_AhWK2qQKHXPAD9gQMygIegUIARDkAQ..i&imgrefurl=https%3A%2F%2Ferbirds.ru%2Fm%2Fv2taxon.php%3Fs%3D323%26l%3Den&docid=vd3T41dkr36XJM&w=640&h=480&q=Lesser%20grey%20shrike%20(Lanius%20minor)&client=firefox-b-d&ved=2ahUKEwj3p8fGleP_AhWK2qQKHXPAD9gQMygIegUIARDkAQ
https://observation.org/species/21/
https://ebird.org/species/eurgri1
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ʉʣʠʢʘ 43 ʃʦʢʘʮʠʿʘ ʥʘ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʇʦʣʝñ (ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʦ ʠ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ) ʠ 
ʨʘʩʪʦʿʘʥʠʝʪʦ ʜʦ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ  

ʉʧʦʨʝʜ ʀʩʪʨʘʞʫʚʘˁʝʪʦ ʥʘ ʧʪʠʮʠ ʠ ʣʠʣʿʘʮʠ - ʢʦʥʝʯʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2019 ʛʦʜʠʥʘ ʟʘ 

ʚʝʪʨʦʧʘʨʢʦʪ Ăɹʦʛʦʩʣʦʚʝʮñ, ʢʘʨʪʘʪʘ ʥʘ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʜʠʩʪʨʠʙʫʮʠʿʘ ʥʘ ʟʥʘʯʘʿʥʠʪʝ ʚʠʜʦʚʠ 

ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ (ʊʘʙʝʣʘ 11) ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ (ʥʘʩʝʣʙʠ 

ʊʨʠ ʏʝʰʤʠ, ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ, ʏʘʨʜʘʢʣʠʿʘ, ɻʨʘʜʦʪ ʐʪʠʧ ʠ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʧʣʘʥʠʨʘʥʘʪʘ 

ʇʉʆɺ ï ʚʢʣʫʯʫʚʘʿ˃ʠ ʿʘ ʠ ʠʩʧʫʩʥʘʪʘ ʮʝʚʢʘ) ʝ ʜʘʜʝʥʘ ʥʘ ʉʣʠʢʘ 44.  ʄʠʛʨʘʪʦʨʥʠʪʝ ʨʫʪʠ ʥʘ 

ʟʥʘʯʘʿʥʠʪʝ ʚʠʜʦʚʠ ʧʪʠʮʠ ʟʘ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ ʩʝ ʧʨʠʢʘʞʘʥʠ ʠ ʥʘ ʉʣʠʢʘ 44.  

 

ʉʣʠʢʘ 44 ʄʠʛʨʘʪʦʨʥʠ ʨʫʪʠ ʥʘ ʧʪʠʮʠʪʝ ʚʦ ɿʆʃ Ăʆʚʯʝ ʇʦʣʝñ 

 

Emerald site ñOvche Poleò 

(including IBA ñOvche Poleò 
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ɺʦ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʧʦʣʝñ ʩʝ ʥʘʦʺʘʘʪ ʥʝʢʦʣʢʫ ʟʥʘʯʘʿʥʠ ʪʠʧʦʚʠ ʥʘ ʞʠʚʝʘʣʠʰʪʘ:  

¶ 1530* ʇʘʥʦʥʩʢʠ ʩʦʣʝʥʠ ʩʪʝʧʠ ʠ ʩʦʣʝʥʠ ʤʦʯʫʨʠʰʪʘ2; 

¶ 6210(*) ʇʦʣʫʧʨʠʨʦʜʥʠ ʩʫʚʠ ʧʘʩʠʰʪʘ ʠ ʛʨʤʫʰʢʦʚʠʜʥʠ ʩʦʩʪʦʠʥʠ ʥʘ ʚʘʨʦʚʥʠʯʢʠ 

ʧʦʜʣʦʛʠ (Festuco-Brometalia); 

¶ 34.5 ʄʝʜʠʪʝʨʘʥʩʢʠ ʩʫʚʠ ʧʘʩʠʰʪʘ ʠʪʥ. 

ʀʜʝʥʪʠʬʠʢʫʚʘʥʠʪʝ ʪʠʧʦʚʠ ʥʘ ʞʠʚʝʘʣʠʰʪʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ 

ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨ, ʇʉʆɺ ʠ ʠʩʧʫʩʥʘ ʮʝʚʢʘ ʩʝ ʜʘʜʝʥʠ ʚʦ ʧʦʯʝʪʦʢʦʪ ʥʘ ʦʚʘ ʧʦʜ-

ʧʦʛʣʘʚʿʝ.  

ɿʘʢʣʫʯʦʢ: ʅʠʪʫ ʝʜʥʦ ʦʜ ʥʘʚʝʜʝʥʠʪʝ ʟʥʘʯʘʿʥʠ ʞʠʚʝʘʣʠʰʪʘ ʚʦ ɽʤʝʨʘʣʜ 

ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʧʦʣʝñ ʥʝ ʝ ʧʨʦʥʘʿʜʝʥʦ ʠ ʥʝʤʘ ʚʝʨʦʿʘʪʥʦʩʪ ʜʘ ʩʪʠʛʥʝ ʜʦ 

ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨ, ʇʉʆɺ ʠ ʠʩʧʫʩʥʘ ʮʝʚʢʘ. ʀʩʪʦ 

ʪʘʢʘ, ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʤʠʛʨʘʪʦʨʥʠʪʝ ʨʫʪʠ ʥʘ ʟʥʘʯʘʿʥʠ ʚʠʜʦʚʠ 

ʧʪʠʮʠ (ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 44 ) ʟʘ ɿʆʃ ʠ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʝʪʦ Ăʆʚʯʝ ʇʦʣʝñ, ʤʦʞʝ 

ʜʘ ʩʝ ʟʘʢʣʫʯʠ ʜʝʢʘ ʥʠʪʫ ʝʜʝʥ ʦʜ ʦʚʠʝ ʚʠʜʦʚʠ ʧʪʠʮʠ ʥʝ ʤʦʞʝ ʜʘ ʩʪʠʛʥʝ ʜʦ 

ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʢʦʣʝʢʪʦʨ, ʇʉʆɺ ʠ ʠʩʧʫʩʥʘ ʮʝʚʢʘ. 

ʅʘʮʠʦʥʘʣʥʘ ʝʢʦʣʦʰʢʘ ʤʨʝʞʘ (ʄɸʂ-ʅɽʅ) 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʝʢʦʣʦʰʢʘ ʤʨʝʞʘ (ʄɸʂ-ʅɽʅ) ʙʝʰʝ ʠʟʨʘʙʦʪʝʥʘ ʚʦ ʧʝʨʠʦʜʦʪ 2008 ï 

2011 ʛʦʜʠʥʘ. ʂʘʬʝʘʚʘʪʘ ʤʝʯʢʘ (Ursus arctos) ʙʝʰʝ ʟʝʤʝʥʘ ʢʘʢʦ ʮʝʣʝʥ ʚʠʜ ʟʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʢʣʫʯʥʠʪʝ (ʿʘʜʨʦʚʠ) ʧʦʜʨʘʯʿʘ, ʝʢʦʣʦʰʢʠʪʝ ʢʦʨʠʜʦʨʠ ʠ ʧʦʜʨʘʯʿʘʪʘ ʟʘ 

ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ ʰʪʦ ʛʠ ʧʦʚʨʟʫʚʘʘʪ ʿʘʜʨʦʚʠʪʝ ʧʦʜʨʘʯʿʘ ʠ ʟʘʰʪʠʪʥʠʪʝ ʧʦʿʘʩʠ. 

ʀʟʨʘʙʦʪʝʥʘʪʘ ʢʘʨʪʘ ʥʘ ʄɸʂ-ʅɽʅ ʚʢʣʫʯʫʚʘ: 13 ʿʘʜʨʦʚʠ ʧʦʜʨʘʯʿʘ (ʢʣʫʯʥʠ ʟʘ ʦʜʨʞʫʚʘˁʝ 

ʩʪʘʙʠʣʥʘ ʧʦʧʫʣʘʮʠʿʘ ʥʘ ʤʝʯʢʘʪʘ); 26 ʢʦʨʠʜʦʨʠ (12 ʣʠʥʠʩʢʠ, 11 ʧʨʝʜʝʣʩʢʠ ʠ 3 ʢʦʨʠʜʦʨʠ 

ʩʦ ʧʨʝʤʠʥʠ); ʟʘʰʪʠʪʥʠ ʧʦʿʘʩʠ ʦʢʦʣʫ ʧʦʚʝ˃ʝʪʦ ʿʘʜʨʦʚʠ ʧʦʜʨʘʯʿʘ ʩʦ ʨʘʟʣʠʯʥʘ ʰʠʨʦʯʠʥʘ 

ʚʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʧʨʠʨʦʜʥʠʪʝ ʨʝʣʿʝʬʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʯʦʚʝʢʦʪ; ʠ ʧʦʚʝ˃ʝ 

ʧʦʜʨʘʯʿʘ ʟʘ ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ. ʅʘ ʉʣʠʢʘ 45 ʝ ʧʨʠʢʘʞʘʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ 

ʦʧʬʘʪ, ʚʦ ʦʜʥʦʩ ʥʘ ʄɸʂ-ʅɽʅ ʤʨʝʞʘʪʘ ʩʦ ʙʠʦʢʦʨʠʜʦʨʠ ʥʘ ʢʘʬʝʘʚʘʪʘ ʤʝʯʢʘ. 

 

2 ʇʘʥʦʥʩʢʠʪʝ ʩʦʣʝʥʠ ʩʪʝʧʠ ʠ ʩʦʣʝʥʠʪʝ ʤʦʯʫʨʠʰʪʘ ʩʝ ʧʦʜ ʛʦʣʝʤʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʘʥʦʥʩʢʘʪʘ ʢʣʠʤʘ ʩʦ ʝʢʩʪʨʝʤʥʠ 
ʪʝʤʧʝʨʘʪʫʨʠ ʠ ʩʫʰʘ ʚʦ ʣʝʪʦ. ɿʙʦʛʘʪʝʥʦʩʪʘ ʩʦ ʩʦʣ ʚʦ ʧʦʯʚʘʪʘ ʩʝ ʜʦʣʞʠ ʥʘ ʛʦʣʝʤʦʪʦ ʠʩʧʘʨʫʚʘˁʝ ʥʘ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ ʚʦ 
ʪʝʢʦʪ ʥʘ ʣʝʪʦʪʦ. ʇʦʩʪʦʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʟʦʥʠʨʘʥʦʩʪ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʝʞʠʤ ʥʘ ʧʦʧʣʘʚʠ ʚʦ ʚʥʘʪʨʝʰʥʦʩʪʘ, 
ʩʦ ʜʦʤʠʥʘʥʪʥʠ ʪʨʝʚʠ ʠ ʙʠʣʢʠ ʢʦʠ ʪʦʣʝʨʠʨʘʘʪ ʠʣʠ ʜʫʨʠ ʙʘʨʘʘʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʩʦʣ ʚʦ ʧʦʯʚʝʥʘʪʘ ʚʦʜʘ. ɺʦ ʩʧʦʨʝʜʙʘ ʩʦ 
ʜʨʫʛʠʪʝ ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʤʦʯʫʨʠʰʪʘ ʚʦ ʩʚʝʪʦʪ, ʘʣʢʘʣʥʠʪʝ ʝʟʝʨʘ ʦʜ ʂʘʨʧʘʪʩʢʠʦʪ ʙʘʩʝʥ ʩʝ ʢʘʨʘʢʪʝʨʠʟʠʨʘʘʪ ʩʦ ʧʦʤʘʣʘ 
ʩʦʜʨʞʠʥʘ ʥʘ ʩʦʣ, ʥʦ ʧʦʛʦʣʝʤʘ ʘʣʢʘʣʥʦʩʪ. ɸʣʢʘʣʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ ʩʝʢʘʢʦ ʩʝ ʧʨʠʩʫʪʥʠ ʚʦ ʂʘʨʧʘʪʩʢʠʦʪ ʙʘʩʝʥ ʫʰʪʝ ʦʜ 
ʧʦʩʣʝʜʥʦʪʦ ʣʝʜʝʥʦ ʜʦʙʘ. ʇʘʥʦʥʩʢʠʪʝ ʩʦʣʝʥʠ ʩʪʝʧʠ ʠ ʩʦʣʝʥʠʪʝ ʤʦʯʫʨʠʰʪʘ ʩʝ ʥʘʦʺʘʘʪ ʩʘʤʦ ʚʦ ʥʝʢʦʣʢʫ ʟʝʤʿʠ ʦʜ 
ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ. ʇʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʘʪʘ ʛʝʦʛʨʘʬʩʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪ, ʪʠʝ ʧʨʠʧʘʺʘʘʪ ʥʘ ʥʘʿʟʘʛʨʦʟʝʥʠʪʝ ʝʚʨʦʧʩʢʠ 
ʟʘʝʜʥʠʮʠ. 
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ʠʟʚʦʨ: http://mes.org.mk/nov-sajt/wp-content/uploads/2013/09/MAK-NEN-map-kompresirana.pdf 

ʉʣʠʢʘ 45 ʄʝʩʪʦʧʦʣʦʞʙʘ ʥʘ ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʚʦ ʦʜʥʦʩ ʥʘ ʄɸʂ-ʅɽʅ ʤʨʝʞʘʪʘ 

ʆʜ ʧʨʠʣʦʞʝʥʘʪʘ ʤʘʧʘ ʥʘ ʄɸʂ-ʅɽʅ ʤʨʝʞʘʪʘ, ʧʨʝʜʤʝʪʥʠʦʪ ʦʧʬʘʪ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ 

ʇʉʆɺ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʥʝ ʩʝ ʩʦʚʧʘʺʘ ʩʦ ʪʝʨʠʪʦʨʠʿʘ ʥʘ ʥʝʢʦʿ ʦʜ ʢʣʫʯʥʠʪʝ (ʿʘʜʨʦʚʠ) 

ʧʦʜʨʘʯʿʘ, ʝʢʦʣʦʰʢʠʪʝ ʢʦʨʠʜʦʨʠ ʠ ʧʦʜʨʘʯʿʘʪʘ ʟʘ ʨʝʚʠʪʘʣʠʟʘʮʠʿʘ ʥʘ ʢʘʬʝʘʚʘʪʘ ʤʝʯʢʘ. 

ʅʘʿʨʝʣʝʚʘʥʪʥʦ ʧʦʜʨʘʯʿʝ ʟʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʝ ʐʪʠʧʩʢʠʦʪ ʢʦʨʠʜʦʨ, ʧʨʠʢʘʞʘʥ ʥʘ 

ʉʣʠʢʘ 45. 

ʅʘ ʉʣʠʢʘ 46 ʩʝ ʜʘʜʝʥʠ ʨʝʣʝʚʘʥʪʥʠ ʤʘʧʠ ʥʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ  (ɽʤʝʨʘʣʜ 

ʧʦʜʨʘʯʿʝ, ɿʆʃ ʠ ɿʈʇ) ʟʘ ʧʨʝʜʤʝʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʦ 

ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ 334 ʠ 331/1.  

 

ʇʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ 

ʐʪʠʧʩʢʠ ʢʦʨʠʜʦʨ 

http://mes.org.mk/nov-sajt/wp-content/uploads/2013/09/MAK-NEN-map-kompresirana.pdf
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ʉʣʠʢʘ 46 ʄʘʧʠ ʥʘ ʨʝʣʝʚʘʥʪʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ (ɽʤʝʨʘʣʜ, ɿʆʃ ʠ ɿʈʇ) ʟʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ 
ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʠ ʧʘʨʮʝʣʠ 334 ʠ 331/1 

 ʂɸʊɸʉʊɸʈʉʂʀ ʇʆɼɸʊʆʎʀ ɺʆ ʆʇʌɸʊʆʊ ʅɸ ʇʈʆɽʂʊʆʊ 

ʇʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʩʦ ʢʘʪʘʩʪʘʨʩʢʘ 

ʧʘʨʮʝʣʘ 334 ʠ 331/1 ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ Ăʂʘʣʠʤʝʨʦʚʦñ ʩʝ ʥʘʦʺʘ ʚʦ ʥʘʩʝʣʝʥʦʪʦ ʤʝʩʪʦ ʅʦʚʦ 

ʉʝʣʦ (ʉʣʠʢʘ 47). ʃʦʢʘʮʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʝ ʚʝ˃ʝ 

ʜʝʬʠʥʠʨʘʥʘ ʩʦ ʫʨʙʘʥʠʩʪʠʯʢʠʦʪ, ʢʘʢʦ ʠ ʩʦ ʇʨʦʩʪʦʨʥʠʦʪ ʧʣʘʥ ʟʘ ʀʩʪʦʯʝʥ ʇʣʘʥʩʢʠ ʨʝʛʠʦʥ 

2013 ï 2030 ʛʦʜʠʥʘ. 
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ʀʟʚʦʨ: https://ossp.katastar.gov.mk/OSSP/ 

ʉʣʠʢʘ 47 ʂʘʪʘʩʪʘʨʩʢʘ ʧʘʨʮʝʣʘ ʥʘ ʢʦʤʧʘʥʠʿʘʪʘ 

https://ossp.katastar.gov.mk/OSSP/
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6. ɺʃʀɱɸʅʀɽ ʅɸ ʇʈʆɽʂʊʆʊ ɺʈɿ ɾʀɺʆʊʅɸʊɸ 

ʉʈɽɼʀʅɸ 

ʀʟʛʨʘʜʙʘʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ʧʨʝʜʚʠʜʝʥʘʪʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘ ʩʪʘʥʠʮʘ ʟʘ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧ ʩʦ ʩʧʨʦʚʝʜʫʚʘˁʝ ʥʘ ʪʝʨʮʠʿʘʨʝʥ ʪʨʝʪʤʘʥ (ʦʪʩʪʨʘʥʫʚʘˁʝ 

ʥʘ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ N ï ʥʠʪʨʘʪʠ ʠ P ï ʬʦʩʬʦʨ ʦʜ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ), ʩʦ ʘʥʘʝʨʦʙʥʘ 

ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ ʠ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʠʣʠ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘʪʘ ʩʦ ʚʘʨ, 

ʠʩʢʦʨʠʩʪʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʠʿʘ, ʠʥʩʪʘʣʘʮʠʿʘ ʥʘ ʌɺ ʮʝʥʪʨʘʣʘ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʝʟʘʚʠʩʥʦ ʬʫʥʢʮʠʦʥʠʨʘˁʝ ʥʘ 

ʇʉʆɺ, ʢʘʢʦ ʠ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʠ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʩʦ 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ/ʠʟʛʨʘʜʙʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʠ ʮʝʚʢʠ, ˃ʝ ʠʤʘ ʩʝʚʢʫʧʥʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʿʘʥʠʝ 

ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʦ ï ʝʢʦʥʦʤʩʢʠʦʪ ʨʘʟʚʦʿ. ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʦʚʦʿ ʩʠʩʪʝʤ ʝ ʚʦ 

ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʥʘʮʠʦʥʘʣʥʠʪʝ ʙʘʨʘˁʘ, ʢʘʢʦ ʠ ʙʘʨʘˁʘʪʘ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʋʥʠʿʘ. ʇʨʦʝʢʪʦʪ ˃ʝ 

ʠʤʘ ʧʦʟʠʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ ʧʨʝʢʫ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ, ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʘʪʘ 

ʥʘ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʦʜ ʠʩʧʫʩʪʦʪ ʥʘ ʇʉʆɺ ʥʠʟʚʦʜʥʦ, ʧʦʜʦʙʨʝʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ 

ʠ ʟʛʦʣʝʤʝʥ ʙʨʦʿ ʥʘ ʧʨʠʢʣʫʯʝʥʠ ʢʦʨʠʩʥʠʮʠ. 

ɺʦ ʤʦʤʝʥʪʦʚ, ʩʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʢʦʠ ʩʝ ʩʦʟʜʘʚʘʘʪ ʚʦ ʦʚʦʿ ʨʝʛʠʦʥ ʩʝ ʠʩʧʫʰʪʘʘʪ 

ʚʦ ʥʘʿʙʣʠʩʢʠʦʪ ʨʝʮʠʧʠʝʥʪ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ ʙʝʟ ʥʠʢʘʢʚʦ ʧʨʝʪʭʦʜʥʦ ʧʨʝʯʠʩʪʫʚʘˁʝ, ʩʦ 

ʰʪʦ ʠʤʘʘʪ ʦʛʨʦʤʥʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʠʪʝ ʠ ʚʦʜʥʠʦʪ ʩʚʝʪ ʚʦ 

ʚʦʜʦʪʝʢʦʪ.  

ʀʟʛʨʘʜʙʘʪʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʟʘ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʢʘʢʦ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʘʪʘ, ʨʝʭʘʙʠʣʠʪʘʮʠʿʘʪʘ ʠ ʧʨʦʰʠʨʫʚʘˁʝʪʦ ʥʘ ʧʦʩʪʦʝʯʢʘʪʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ 

ʤʨʝʞʘ, ˃ʝ ʠʤʘʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʩʦʮʠʿʘʣʥʠʪʝ 

ʘʩʧʝʢʪʠ, ʘ ʚʦʝʜʥʦ ˃ʝ ʛʦ ʧʦʜʦʙʨʠ ʠ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ.  

ɺʦ ʦʚʘ ʧʦʛʣʘʚʿʝ ˃ʝ ʩʝ ʥʘʧʨʘʚʠ ʦʩʚʨʪ ʥʘ ʧʨʝʣʠʤʠʥʘʨʥʘʪʘ ʧʨʦʮʝʥʢʘ ʥʘ ʤʦʞʥʠ 

ʚʣʠʿʘʥʠʿʘ ʦʜ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ. ɺʣʠʿʘʥʠʿʘʪʘ ˃ʝ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʦʜ 

ʘʩʧʝʢʪ ʥʘ ʥʠʚʦʪʦ ʚʨʝʤʝʪʨʘʝˁʝ, ʠʥʪʝʥʟʠʪʝʪ, ʚʘʞʥʦʩʪ ʠ ʨʝʚʝʨʟʠʙʠʣʥʦʩʪ, ʢʘʢʦ ʠ 

ʚʝʨʦʿʘʪʥʦʩʪʘ ʜʝʢʘ ʚʣʠʿʘʥʠʝʪʦ ˃ʝ ʩʝ ʩʣʫʯʠ.  

ʇʦʪʝʥʮʠʿʘʣʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʢʦʠ ˃ʝ ʩʝ ʧʦʿʘʚʘʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ  ʠʤʧʣʝʤʝʥʪʘʮʠʿʘʪʘ 

ʥʘ ñʇʨʦʝʢʪ ʟʘ ʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧò, ʘʥʘʣʠʟʘʪʘ ʥʘ 

ʚʣʠʿʘʥʠʿʘʪʘ ˃ʝ ʩʝ ʚʨʰʠ ʟʘ ʩʝʢʦʿ ʤʝʜʠʫʤ ʧʦʩʝʙʥʦ ʚʦ ʩʣʝʜʥʠʪʝ ʧʨʦʝʢʪʥʠ ʬʘʟʠ: ʛʨʘʜʙʘ, 

ʦʧʝʨʘʪʠʚʥʘ ʠ ʬʘʟʘ ʥʘ ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ. ɺʦ ʩʣʝʜʥʠʦʪ ʪʝʢʩʪ, ˃ʝ ʩʝ ʠʟʚʨʰʠ 

ʧʨʝʣʠʤʠʥʘʨʥʘ ʦʮʝʥʢʘ ʥʘ ʤʦʞʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʣʘʥʠʨʘʥʠʪʝ ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ. 

ʇʦʜʨʘʯʿʝ ʩʦ ʜʠʨʝʢʪʥʦ ʠ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ 
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ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ (ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʠ ʠʩʧʫʩʥʘ ʮʝʚʢʘ, 

ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʠ ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ ʠ ʧʨʠʩʪʘʧʝʥ ʧʘʪ ʜʦ ʇʉʆɺ) ʝ ʥʘʜʚʦʨ ʦʜ ʫʨʙʘʥʦʪʦ 

ʧʦʜʨʘʯʿʝ, ʙʝʟ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ ʚʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʧʨʦʝʢʪʦʪ ʠ ʩʦ ʜʦʚʦʣʥʦ ʨʘʩʪʦʿʘʥʠʝ ʦʜ 

ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʚʦ ʨʝʛʠʦʥʦʪ (7 km ʦʜʜʘʣʝʯʝʥʦʩʪ ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʜʦ ɺʇʇ 

ʆʚʯʝ ʇʦʣʝ), ʦʙʣʘʩʪʘ ʥʘ ʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʦʜ ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ 

ʝ ʜʝʬʠʥʠʨʘʥʘ ʚʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. ʆʙʣʘʩʪʘ ʥʘ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ 

(ʚʦ ʛʨʘʜʝʞʥʘʪʘ ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ) ʝ ʜʝʬʠʥʠʨʘʥʘ ʚʦ ʨʘʜʠʫʩ ʦʜ 500 m (ʣʝʚʦ ʠ ʜʝʩʥʦ) 

ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ. ɺʦ ʦʙʣʘʩʪʘ ʥʘ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ ʩʝ ʥʘʦʺʘʘʪ: ʜʝʣ 

ʦʜ ʘʚʪʦʧʘʪʦʪ ɸ4 ʢʦʿʰʪʦ ʧʦʤʠʥʫʚʘ ʧʘʨʘʣʝʣʥʦ ʩʦ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ, ʜʝʣ ʦʜ ʣʦʢʘʣʥʠʦʪ 

ʧʘʪ ʦʜ ɹʘˁʘ ʂʝʞʦʚʠʮʘ ʜʦ ʰʪʠʧʩʢʘʪʘ ʜʝʧʦʥʠʿʘ ʠ ʜʝʣ ʦʜ ʨʝʛʠʦʥʘʣʥʠʦʪ ʧʘʪ R1204 

ʂʫʤʘʥʦʚʦ ï ʉʚʝʪʠ ʅʠʢʦʣʝ ï ʐʪʠʧ, ʥʝʢʦʣʢʫ ʠʥʜʫʩʪʨʠʩʢʠ ʢʘʧʘʮʠʪʝʪʠ/ʮʝʥʪʨʠ ʟʘ 

ʩʢʣʘʜʠʨʘˁʝ ʥʘ ʠʩʪʦʢ ʦʜ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ (ʞʠʚʠʥʘʨʩʢʘʪʘ ʬʘʨʤʘ Ăɾʠʚʠʥʦ ʇʨʦʤñ, 

ʙʝʪʦʥʩʢʠʦʪ ʧʦʛʦʥ ɹʝʪʦʥ, ʇʨʝʤʠʫʤ ʜʠʩʪʨʠʙʫʪʠʚʥʠʦʪ ʮʝʥʪʘʨ (ʭʨʘʥʘ ʠ ʧʠʿʘʣʦʮʠ), ʆʘʟʘ 

ɽʢʩʪʨʘ ʉʢʦʧʩʢʦ ʐʪʠʧ (ʭʨʘʥʘ ʠ ʧʠʿʘʣʦʮʠ)) ʠ ʥʘ ʟʘʧʘʜ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ ɽɸʄ 

ɼʆʆ ʐʪʠʧ. 

 
ʉʣʠʢʘ 48 ʇʦʜʨʘʯʿʝ ʥʘ ʜʠʨʝʢʪʥʦ ʠ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ ʚʦ ʛʨʘʜʝʞʥʘ ʬʘʟʘ 

ʉʦ ʮʨʚʝʥʘ ʙʦʿʘ ʝ ʦʟʥʘʯʝʥʦ ʧʦʜʨʘʯʿʝʪʦ ʩʦ ʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ (ʨʘʜʠʫʩʦʪ ʥʘ 

ʚʣʠʿʘʥʠʝʪʦ ʝ ʚʦ ʨʘʤʢʠ ʥʘ ʩʘʤʘʪʘ ʧʨʦʝʢʪʥʘ ʣʦʢʘʮʠʿʘ) ʚʦ ʛʨʘʜʝʞʥʘ ʠ ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ 

ʥʘ ʩʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʇʉʆɺ.  
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ʇʦʜʨʘʯʿʝʪʦ ʥʘ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ (ʚʦ ʨʘʜʠʫʩ ʦʜ 500 m ʣʝʚʦ ʠ ʜʝʩʥʦ) 

ʝ ʦʟʥʘʯʝʥʦ ʩʦ ʩʠʥʘ ʙʦʿʘ.  

ɺʦ ʛʨʘʥʠʮʠʪʝ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʇʉʆɺ ʟʘ ʫʨʙʘʥʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʧʦʤʠʥʫʚʘ 

ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ ʩʦ ʧʨʠʨʦʜʥʠʦʪ ʟʝʣʝʥ ʧʦʿʘʩ ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ ʧʦʢʨʘʿ ʨʝʢʘʪʘ, ʢʦʿʘ ʰʪʦ ʝ 

ʧʨʠʨʦʜʥʘ ʙʘʨʠʝʨʘ ʟʘ ʙʫʯʘʚʘ, ʚʠʙʨʘʮʠʠ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠ ʝʤʠʩʠʠ ʦʜ ʧʨʦʝʢʪʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ (ʚʦ ʬʘʟʘ ʥʘ ʛʨʘʜʙʘ ʠ ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ (ʤʠʨʠʟʙʠ, ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ, 

ʙʫʯʘʚʘ, ʠʪʥ.). 

ʅʘ ʉʣʠʢʘ 49 ʩʝ ʧʨʠʢʘʞʘʥʠ ʦʙʣʘʩʪʠʪʝ ʥʘ ʜʠʨʝʢʪʥʠ ʠ ʠʥʜʠʨʝʢʪʥʠ ʚʣʠʿʘʥʠʿʘ ʦʜ 

ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ ʢʦʠʰʪʦ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ ʛʨʘʜʦʪ ʐʪʠʧ ʠ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ 

ʚʢʣʫʯʝʥʠ ʚʦ ʧʨʦʝʢʪʦʪ. ʅʘʚʝʜʝʥʠʪʝ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ (ʂʘʨʘʦʨʤʘʥ, ʏʘʨʜʘʢʣʠʿʘ ʠ ʊʨʠ 

ʯʝʰʤʠ) ʠ ʛʨʘʜʦʪ ʐʪʠʧ ˃ʝ ʙʠʜʘʪ ʧʦʜ ʧʦʟʠʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʦʜ ʧʨʦʝʢʪʦʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʩʦʙʠʨʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʧʨʝʢʫ ʢʦʣʝʢʪʦʨʦʪ ʠ ʥʠʚʥʦ ʧʨʝʯʠʩʪʫʚʘˁʝ ʚʦ 

ʇʉʆɺ.  

 
ʉʣʠʢʘ 49 ʆʙʣʘʩʪʠ ʥʘ ʜʠʨʝʢʪʥʠ ʠ ʠʥʜʠʨʝʢʪʥʠ ʚʣʠʿʘʥʠʿʘ ʦʜ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʧʨʦʝʢʪʦʪ 

ʧʦʚʨʟʘʥʠ ʩʦ ʛʨʘʜʦʪ ʐʪʠʧ ʠ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ 

ʈʘʩʪʦʿʘʥʠʝʪʦ ʧʦʤʝʺʫ ʠʩʧʫʩʪʥʘʪʘ ʪʦʯʢʘ ʦʜ ʇʉʆɺ ʠ ʈʝʢʘʪʘ ɺʘʨʜʘʨ ʝ ʧʨʠʙʣʠʞʥʦ 60 

km, ʢʘʜʝ ʰʪʦ ʨʝʮʠʧʠʝʥʪʦʪ ʥʘ ʠʩʧʫʩʪʥʘʪʘ ʚʦʜʘ (ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ) ʩʝ ʚʣʠʚʘ ʚʦ ʈʝʢʘ 

ɺʘʨʜʘʨ. ʀʥʜʠʨʝʢʪʥʦʪʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ ʥʘ ʇʉʆɺ, 

ʧʦ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʝ ʦʟʥʘʯʝʥʦ ʩʦ ʩʠʥʘ ʙʦʿʘ, ʚʦ ʨʘʜʠʫʩ ʦʜ 200 

m, ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ ʚʜʦʣʞ ʨʝʢʘʪʘ ɹʨʝʛʘʣʥʠʮʘ, ʩʝ ʜʦ ʚʣʠʚʦʪ ʚʦ ʈʝʢʘ ɺʘʨʜʘʨ.  
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ʉʠʪʝ ʦʚʠʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʉʣʠʢʘ 50. ʉʝ ʦʯʝʢʫʚʘ ʧʦʨʘʜʠ 

ʧʦʟʠʪʠʚʥʦʪʦ ʚʣʠʿʘʥʠʝ ʥʘ ʇʉʆɺ ʚʨʟ ʨʝʮʠʧʠʝʥʪʦʪ ï ʈʝʢʘ ɹʨʝʛʘʣʥʠʮʘ, ʜʘ ʠʤʘ ʧʦʟʠʪʠʚʥʦ 

ʚʣʠʿʘʥʠʝ ʠ ʚʨʟ ʈʝʢʘ ɺʘʨʜʘʨ ʩʦ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʇʉʆɺ. 

ʅʘ ʉʣʠʢʘ 50 ʝ ʜʘʜʝʥʦ ʧʦʜʨʘʯʿʝʪʦ ʥʘ ʠʥʜʠʨʝʢʪʥʦ ʧʦʟʠʪʠʚʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ 

ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ ʥʘ ʇʉʆɺ, ʧʦ ʧʨʝʯʠʩʪʫʚʘˁʝʪʦ ʥʘ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʦʚʠʜ. ʀʩʪʦʪʦ ʝ 

ʦʟʥʘʯʝʥʦ ʩʦ ʩʠʥʘ ʙʦʿʘ, ʚʦ ʨʘʜʠʫʩ ʦʜ 200 m, ʦʜ ʜʚʝʪʝ ʩʪʨʘʥʠ (ʣʝʚʘ ʠ ʜʝʩʥʘ) ʜʦʣʞ ʨʝʢʘʪʘ 

ɹʨʝʛʘʣʥʠʮʘ ʩʝ ʜʦ ʚʣʠʚʦʪ ʚʦ ʨʝʢʘ ɺʘʨʜʘʨ, ʢʦʿʰʪʦ ʝ ʨʝʮʠʧʠʝʥʪ ʥʘ ʚʦʜʠʪʝ ʦʜ ʈʝʢʘ 

ɹʨʝʛʘʣʥʠʮʘ (ʜʝʩʥʘ ʧʨʠʪʦʢʘ).  

 
ʉʣʠʢʘ 50 ʇʦʜʨʘʯʿʝ ʥʘ ʠʥʜʠʨʝʢʪʥʦ ʚʣʠʿʘʥʠʝ ʥʘ ʧʨʦʝʢʪʦʪ ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ 

ʅʘ ʉʣʠʢʘ 51 ʝ ʜʘʜʝʥʘ ʤʘʧʘ ʩʦ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʠʩʧʫʩʥʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʯʠʩʪʝʥʠʪʝ 

ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ ʇʉʆɺ, ʧʦʚʨʟʘʥʠ ʩʦ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʥʘ ʇʉʆɺ, ʢʘʢʦ ʠ ʬʦʪʦʛʨʘʬʠʿʘ 

ʦʜ ʪʝʨʝʥʩʢʘʪʘ ʧʦʩʝʪʘ ʦʜ ʧʣʘʥʠʨʘʥʘʪʘ ʠʩʧʫʩʥʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʯʠʩʪʝʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ=.  
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ʉʣʠʢʘ 51 ʃʦʢʘʮʠʿʘ ʥʘ ʠʩʧʫʩʥʘʪʘ ʪʦʯʢʘ ʥʘ ʧʨʝʯʠʩʪʝʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ ʦʜ ʇʉʆɺ 

ʄʝʪʦʜʦʣʦʛʠʿʘ ʟʘ ʦʮʝʥʘ ʥʘ ʟʥʘʯʘʿʥʦʩʪʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ 

ʄʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘʧʦʯʥʫʚʘ ʩʦ ʦʮʝʥʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʦʢʦʣʠʥʘʪʘ-ʧʨʠʤʘʪʝʣ 

(ʧʦʿʜʦʚʥʘ ʩʦʩʪʦʿʙʘ), ʦʮʝʥʫʚʘʥʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ 3 ʢʨʠʪʝʨʠʫʤʠ, ʧʨʠ ʰʪʦ ʩʝʢʦʿ ʦʜ ʥʠʚ ʩʝ 

ʦʮʝʥʫʚʘ ʥʘ 4 ʥʠʚʦʘ (ʥʠʩʢʘ, ʩʨʝʜʥʘ, ʚʠʩʦʢʘ, ʤʥʦʛʫ ʚʠʩʦʢʘ). 

ʎʝʣʪʘ ʥʘ ʦʮʝʥʘʪʘ ʠ ʫʙʣʘʞʫʚʘˁʝʪʦ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘ ʠ ʦʮʝʥʠ 

ʟʥʘʯʝˁʝʪʦ ʥʘ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʚʣʠʿʘʥʠʿʘ (ʧʦʟʠʪʠʚʥʠ ʠʣʠ ʥʝʛʘʪʠʚʥʠ) ʚʨʟ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ʠ ʨʝʩʫʨʩʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʜʝʬʠʥʠʨʘʥʠ ʢʨʠʪʝʨʠʫʤʠ ʟʘ 

ʦʮʝʥʘ; ʜʘ ʩʝ ʨʘʟʚʠʿʘʪ ʠ ʦʧʠʰʘʪ ʤʝʨʢʠʪʝ ʰʪʦ ˃ʝ ʩʝ ʧʨʝʟʝʤʘʪ ʟʘ ʜʘ ʩʝ ʠʟʙʝʛʥʘʪ ʠʣʠ 

ʤʠʥʠʤʠʟʠʨʘʘʪ ʢʘʢʚʠ ʙʠʣʦ ʧʦʪʝʥʮʠʿʘʣʥʠ ʥʝʛʘʪʠʚʥʠ ʚʣʠʿʘʥʠʿʘ ʠ ʜʘ ʩʝ ʟʛʦʣʝʤʘʪ 

ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʧʨʠʜʦʙʠʚʢʠ.  

ɿʥʘʯʘʿʥʦʩʪʘ ʩʝ ʦʮʝʥʫʚʘ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʛʦʣʝʤʠʥʘʪʘ (ʤʘʛʥʠʪʫʜʘʪʘ) ʥʘ 

ʧʨʝʜʚʠʜʝʥʦʪʦ ʚʣʠʿʘʥʠʝ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʦʢʦʣʠʥʘʪʘ-ʧʨʠʤʘʪʝʣ: 

ɻʦʣʝʤʠʥʘ ʥʘʩʧʨʦʪʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ = ɿʥʘʯʘʿʥʦʩʪ 

ʌʦʨʤʫʣʘʪʘ ʧʦʛʦʨʝ ʩʝ ʧʨʠʤʝʥʫʚʘ ʠʩʢʣʫʯʠʚʦ ʟʘ ʥʝʛʘʪʠʚʥʠ ʟʥʘʯʘʿʥʠ ʚʣʠʿʘʥʠʿʘ, ʪ.ʝ. 

ʟʘ ʦʥʠʝ ʚʣʠʿʘʥʠʿʘ ʟʘ ʢʦʠʰʪʦ ʝ ʧʦʪʨʝʙʥʘ ʜʦʧʦʣʥʠʪʝʣʥʘ ʦʮʝʥʘ. ɿʘ ʩʠʪʝ ʟʥʘʯʘʿʥʠ ʚʣʠʿʘʥʠʿʘ, 

ʜʝʬʠʥʠʨʘʥʠ ʩʝ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʘʪ, ʝʣʠʤʠʥʠʨʘʘʪ ʠʣʠ ʢʦʤʧʝʥʟʠʨʘʘʪ 

ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ. 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪ 

ʏʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʦʢʦʣʠʥʘʪʘ-ʧʨʠʤʘʪʝʣ (ʧʦʿʜʦʚʥʘ ʩʦʩʪʦʿʙʘ) ʩʝ ʦʮʝʥʫʚʘ ʚʨʟ 

ʦʩʥʦʚʘ ʥʘ ʩʣʝʜʥʠʪʝ 3 ʢʨʠʪʝʨʠʫʤʠ, ʧʨʠ ʰʪʦ ʩʝʢʦʿ ʦʜ ʥʠʚ ʩʝ ʦʮʝʥʫʚʘ ʥʘ 4 ʥʠʚʦʘ (ʥʠʩʢʘ, 

ʩʨʝʜʥʘ, ʚʠʩʦʢʘ, ʤʥʦʛʫ ʚʠʩʦʢʘ). ʆʮʝʥʢʘʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʝʮʝʧʪʦʨʦʪ ʝ ʜʘʜʝʥʘ ʚʦ 

ʊʘʙʝʣʘ 12. 
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¶ ʇʦʩʪʦʝʯʢʠ ʧʨʦʧʠʩʠ ʠ ʫʧʘʪʩʪʚʘ - ʧʦʩʪʦʿʘʪ ʩʧʝʮʠʬʠʯʥʠ ʨʝʮʝʧʪʦʨʠ3 ʚʦ ʦʙʣʘʩʪʘ ʥʘ 

ʚʣʠʿʘʥʠʝ ʢʦʠʰʪʦ ʠʤʘʘʪ ʦʜʨʝʜʝʥʦ ʥʠʚʦ ʥʘ ʟʘʰʪʠʪʘ, ʙʠʣʦ ʩʦ ʟʘʢʦʥ ʠʣʠ ʜʨʫʛʠ ʧʨʦʧʠʩʠ: 

- ʤʥʦʛʫ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʟʘʰʪʠʪʘ - ʦʙʣʘʩʪʘ ʥʘ ʚʣʠʿʘʥʠʝ ʚʢʣʫʯʫʚʘ ʦʙʿʝʢʪ ʰʪʦ ʝ ʟʘʰʪʠʪʝʥ 

ʩʦ ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʜʠʨʝʢʪʠʚʠʪʝ ʥʘ ɽʋ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʜʦʛʦʚʦʨʠ ʰʪʦ 

ʤʦʞʝ ʜʘ ʛʠ ʩʧʨʝʯʘʪ ʧʨʝʜʣʦʞʝʥʠʪʝ ʛʨʘʜʝʞʥʠ ʘʢʪʠʚʥʦʩʪʠ 

- ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʟʘʰʪʠʪʘ - ʦʙʣʘʩʪʘ ʥʘ ʚʣʠʿʘʥʠʝ ʚʢʣʫʯʫʚʘ ʦʙʿʝʢʪ ʰʪʦ ʝ ʟʘʰʪʠʪʝʥ ʩʦ 

ʥʘʮʠʦʥʘʣʥʦʪʦ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʜʠʨʝʢʪʠʚʠʪʝ ʥʘ ɽʋ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʜʦʛʦʚʦʨʠ ʰʪʦ 

ʤʦʞʝ ʜʘ ʚʣʠʿʘʘʪ ʥʘ ʠʟʚʦʜʣʠʚʦʩʪʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʛʨʘʜʝʞʥʠ ʨʘʙʦʪʠ 

- ʩʨʝʜʥʦ ʥʠʚʦ ʥʘ ʟʘʰʪʠʪʘ - ʥʘʮʠʦʥʘʣʥʘʪʘ ʨʝʛʫʣʘʪʠʚʘ ʫʪʚʨʜʫʚʘ ʧʨʝʧʦʨʘʢʠ ʠʣʠ 

ʨʝʬʝʨʝʥʪʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʙʿʝʢʪ ʚʦ ʟʦʥʘʪʘ ʥʘ ʚʣʠʿʘʥʠʝ, ʠʣʠ ʧʨʦʝʢʪʦʪ ʤʦʞʝ ʜʘ ʚʣʠʿʘʝ 

ʥʘ ʧʦʜʨʘʯʿʝ ʰʪʦ ʝ ʟʘʯʫʚʘʥʦ ʩʦ ʥʘʮʠʦʥʘʣʥʘ ʠʣʠ ʤʝʺʫʥʘʨʦʜʥʘ ʧʨʦʛʨʘʤʘ 

- ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʟʘʰʪʠʪʘ ï ʠʤʘ ʥʝʢʦʣʢʫ ʠʣʠ ʥʝʤʘ ʧʨʝʧʦʨʘʢʠ ʢʦʠʰʪʦ ʿʘ ʟʛʦʣʝʤʫʚʘʘʪ 

ʚʨʝʜʥʦʩʪʘ ʥʘ ʟʘʯʫʚʫʚʘˁʝʪʦ ʥʘ ʦʙʣʘʩʪʘ ʥʘ ʚʣʠʿʘʥʠʝ ʠ ʥʝʤʘ ʨʝʛʫʣʘʪʠʚʘ ʰʪʦ ʿʘ 

ʦʛʨʘʥʠʯʫʚʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʦʙʣʘʩʪʘ (ʥʘ ʧʨ., ʧʣʘʥʦʚʠ ʟʘ ʟʦʥʠʨʘˁʝ)  

¶ ɺʨʝʜʥʦʩʪʘ ʥʘ ʨʝʮʝʧʪʦʨʦʪ ʟʘ ʦʧʰʪʝʩʪʚʦʪʦ - ʝʢʦʥʦʤʩʢʠ ʚʨʝʜʥʦʩʪʠ, ʥʘ ʧʨ. 

ʚʦʜʦʩʥʘʙʜʫʚʘˁʝ; ʦʧʰʪʝʩʪʚʝʥʠʪʝ ʚʨʝʜʥʦʩʪʠ, ʥʘ ʧʨ. ʧʝʿʟʘʞ ʠʣʠ ʨʝʢʨʝʘʮʠʿʘ; ʠʣʠ 

ʝʢʦʣʦʰʢʠ ʚʨʝʜʥʦʩʪʠ, ʥʘ ʧʨ. ʧʨʠʨʦʜʥʦ ʞʠʚʝʘʣʠʰʪʝ: 

- ʤʥʦʛʫ ʚʠʩʦʢʘ - ʨʝʮʝʧʪʦʨʦʪ ʝ ʤʥʦʛʫ ʫʥʠʢʘʪʝʥ, ʤʥʦʛʫ ʚʨʝʜʝʥ ʟʘ ʦʧʰʪʝʩʪʚʦʪʦ ʠ ʤʦʞʝʙʠ 

ʥʝʟʘʤʝʥʣʠʚ; ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ ʟʘ ʟʥʘʯʘʝʥ ʠ ʚʨʝʜʝʥ ʥʘ ʤʝʺʫʥʘʨʦʜʥʦ ʥʠʚʦ; ʙʨʦʿʦʪ ʥʘ 

ʟʘʩʝʛʥʘʪʠ ʣʠʮʘ ʝ ʤʥʦʛʫ ʛʦʣʝʤ 

- ʚʠʩʦʢʘ - ʨʝʮʝʧʪʦʨʦʪ ʝ ʫʥʠʢʘʪʝʥ ʠ ʚʨʝʜʝʥ ʟʘ ʦʧʰʪʝʩʪʚʦʪʦ; ʤʦʞʝ ʜʘ ʩʝ ʩʤʝʪʘ ʟʘ ʟʥʘʯʘʝʥ 

ʠ ʚʨʝʜʝʥ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʥʠʚʦ; ʙʨʦʿʦʪ ʥʘ ʟʘʩʝʛʥʘʪʠ ʣʠʮʘ ʝ ʛʦʣʝʤ 

- ʩʨʝʜʝʥ - ʨʝʮʝʧʪʦʨʦʪ ʝ ʚʨʝʜʝʥ ʠ ʟʥʘʯʘʝʥ ʥʘ ʣʦʢʘʣʥʦ ʥʠʚʦ, ʥʦ ʥʝ ʤʥʦʛʫ ʫʥʠʢʘʪʝʥ; ʙʨʦʿʦʪ 

ʥʘ ʟʘʩʝʛʥʘʪʠ ʣʠʮʘ ʝ ʫʤʝʨʝʥ; 

- ʥʠʟʦʢ - ʨʝʮʝʧʪʦʨʦʪ ʝ ʩʦ ʤʘʣʘ ʚʨʝʜʥʦʩʪ ʠʣʠ ʫʥʠʢʘʪʥʦʩʪ; ʙʨʦʿʦʪ ʥʘ ʟʘʩʝʛʥʘʪʠ ʣʠʮʘ ʝ ʤʘʣ. 

¶ ʈʘʥʣʠʚʦʩʪ ʢʦʥ ʧʨʦʤʝʥʠʪʝ (ʩʧʦʩʦʙʥʦʩʪ ʜʘ ʩʝ ʪʦʣʝʨʠʨʘʘʪ ʧʨʦʤʝʥʠ; ʙʨʦʿ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʠ ʮʝʣʠ): 

- ʤʥʦʛʫ ʚʠʩʦʢʘ - ɼʫʨʠ ʠ ʤʥʦʛʫ ʤʘʣʘ ʥʘʜʚʦʨʝʰʥʘ ʧʨʦʤʝʥʘ ʙʠ ʤʦʞʝʣʘ ʩʫʰʪʠʥʩʢʠ ʜʘ ʛʦ 

ʧʨʦʤʝʥʠ ʩʪʘʪʫʩʦʪ ʥʘ ʨʝʮʝʧʪʦʨʦʪ. ʀʤʘ ʤʥʦʛʫ ʯʫʚʩʪʚʠʪʝʣʥʠ ʮʝʣʠ ʚʦ ʦʙʣʘʩʪʘ. 

- ʚʠʩʦʢʘ - ɼʫʨʠ ʠ ʤʘʣʘ ʥʘʜʚʦʨʝʰʥʘ ʧʨʦʤʝʥʘ ʙʠ ʤʦʞʝʣʘ ʩʫʰʪʠʥʩʢʠ ʜʘ ʛʦ ʧʨʦʤʝʥʠ 

ʩʪʘʪʫʩʦʪ ʥʘ ʨʝʮʝʧʪʦʨʦʪ. ʀʤʘ ʤʥʦʛʫ ʯʫʚʩʪʚʠʪʝʣʥʠ ʮʝʣʠ ʚʦ ʦʙʣʘʩʪʘ. 

 

3 Population and human health, biodiversity, land, soil, water, air and climate, material assets, cultural heritage, and the landscape 
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- ʩʨʝʜʥʘ - ʇʦʪʨʝʙʥʠ ʩʝ ʙʘʨʝʤ ʫʤʝʨʝʥʠ ʧʨʦʤʝʥʠ ʟʘ ʜʘ ʜʦʿʜʝ ʜʦ ʩʫʰʪʠʥʩʢʘ ʧʨʦʤʝʥʘ ʥʘ 

ʩʪʘʪʫʩʦʪ ʥʘ ʨʝʮʝʧʪʦʨʦʪ. ʀʤʘ ʥʝʢʦʣʢʫ ʯʫʚʩʪʚʠʪʝʣʥʠ ʮʝʣʠ ʚʦ ʦʙʣʘʩʪʘ. 

- ʥʠʩʢʘ - ɼʫʨʠ ʠ ʛʦʣʝʤʘ ʥʘʜʚʦʨʝʰʥʘ ʧʨʦʤʝʥʘ ʥʝʤʘ ʜʘ ʠʤʘ ʩʫʰʪʠʥʩʢʦ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʩʪʘʪʫʩʦʪ ʥʘ ʨʝʮʝʧʪʦʨʦʪ. ʀʤʘ ʥʝʢʦʣʢʫ ʠʣʠ ʚʦʦʧʰʪʦ ʥʝʤʘ ʯʫʚʩʪʚʠʪʝʣʥʠ ʮʝʣʠ ʚʦ 

ʦʙʣʘʩʪʘ. 

ʉʝʢʦʿ ʢʨʠʪʝʨʠʫʤ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʝ ʢʣʘʩʠʬʠʮʠʨʘʥ ʩʧʦʨʝʜ ʝʜʥʦ ʦʜ ʯʝʪʠʨʠʪʝ 

ʥʠʚʦʘ. ʈʝʟʫʣʪʘʪʦʪ ʿʘ ʧʦʢʘʞʫʚʘ ʢʣʘʩʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʩʝʢʦʝ ʚʣʠʿʘʥʠʝ 

ʢʘʢʦ ʥʠʩʢʘ, ʩʨʝʜʥʘ, ʚʠʩʦʢʘ ʠ ʤʥʦʛʫ ʚʠʩʦʢʘ.  

ʊʘʙʝʣʘ 12 ʂʣʘʩʠʬʠʢʘʮʠʿʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʝʮʝʧʪʦʨʠʪʝ 

ʏʋɺʉʊɺʀʊɽʃʅʆʉʊ ʥʘ ʨʝʮʝʧʪʦʨʦʪ 

ʂʨʠʪʝʨʠʫʤʠ ɺʦʟʜʫ

ʭ 

ʇʦʚʨʰʠʥ

ʩʢʠ ʚʦʜʠ 

ʇʦʜʟʝʤ

ʥʠ 

ʚʦʜʠ 

ʇʦʯʚʘ ɹʫʯʘʚʘ ʇʨʝʜʝʣ ʠ 

ʚʠʟʫʝʣʥʠ 

ʘʩʧʝʢʪʠ   

ɹʠʦʣʦʰʢʘ 

ʨʘʟʥʦʚʠʜʥ

ʦʩʪ 

ʋʧʨʘʚʫʚʘˁʝ 

ʩʦ ʦʪʧʘʜ 

ʇʦʩʪʦʿʥʠ 

ʧʨʦʧʠʩʠ ʠ 

ʫʧʘʪʩʪʚʘ 

        

ɺʨʝʜʥʦʩʪ ʥʘ 

ʨʝʮʝʧʪʦʨʦʪ 

        

ʈʘʥʣʠʚʦʩʪ ʥʘ 

ʧʨʦʤʝʥʠʪʝ 

        

 

ʅʠʩʢʘ  

ʉʨʝʜʥʘ  

ɺʠʩʦʢʘ 

ʄʥʦʛʫ 

ʚʠʩʦʢʘ 

ɻʦʣʝʤʠʥʘ (ʤʘʛʥʠʪʫʜʘ) 

ɿʝʤʘʿ˃ʠ ʿʘ ʧʨʝʜʚʠʜ ʧʦʪʝʥʮʠʿʘʣʥʘʪʘ ʧʦʚʨʟʘʥʦʩʪ ʧʦʤʝʺʫ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʨʘʟʣʠʯʥʠʪʝ ʩʦʮʠʦ-ʝʢʦʥʦʤʩʢʠ ʘʩʧʝʢʪʠ ʠ ʘʩʧʝʢʪʠʪʝ ʧʦʚʨʟʘʥʠ ʩʦ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, 

ʥʘʿʧʨʚʦ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ ʝʣʝʤʝʥʪʠʪʝ ʢʦʠʰʪʦ ʙʠ ʙʠʣʝ ʥʘʿʤʥʦʛʫ ʠʟʣʦʞʝʥʠ ʥʘ ʚʣʠʿʘʥʠʿʘ.  

ʇʦʪʦʘ ʚʣʠʿʘʥʠʝʪʦ ʩʝ ʦʮʝʥʫʚʘ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʥʝʢʦʣʢʫ ʢʨʠʪʝʨʠʫʤʠ:  

ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ 

ʅʘʩʦʢʘ ʥʘ ʚʣʠʿʘʥʠʝ ʇʦʟʠʪʠʚʥʦ (+) ʅʝʛʘʪʠʚʥʦ (-) 

ʊʠʧ ʥʘ ʚʣʠʿʘʥʠʝ ɼʠʨʝʢʪʥʦ ʀʥʜʠʨʝʢʪʥʦ ʂʫʤʫʣʘʪʠʚʥʦ 

ɻʦʣʝʤʠʥʘ (ʤʘʛʥʠʪʫʜʘ) ɻʦʣʝʤʘ ʉʨʝʜʥʘ ʄʘʣʘ ɿʘʥʝʤʘʨʣʠʚʘ 

ʈʝʚʝʨʟʠʙʠʣʥʦʩʪ ʈʝʚʝʨʟʠʙʠʣʥʦ ʀʨʝʚʝʨʟʠʙʠʣʥʦ 

ɺʨʝʤʝʪʨʘʝˁʝ ʂʨʘʪʢʦʨʦʯʥʦ ʉʨʝʜʥʦʨʦʯʥʦ ɼʦʣʛʦʨʦʯʥʦ 

ɺʝʨʦʿʘʪʥʦʩʪ ʥʘ 

ʧʦʿʘʚʫʚʘˁʝ  

ʅʝʩʠʛʫʨʥʦ ʅʝʚʝʨʦʿʘʪʥʦ  ɺʝʨʦʿʘʪʥʦ ʄʥʦʛʫ 

ʚʝʨʦʿʘʪʥʦ 
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ʂʨʠʪʝʨʠʫʤʠ ʟʘ ʦʮʝʥʢʘ ʥʘ ʚʣʠʿʘʥʠʝʪʦ 

ʆʧʩʝʛ/ʧʦʜʨʘʯʿʝ ʥʘ 

ʚʣʠʿʘʥʠʝ 

ʃʦʢʘʣʥʦ ʈʝʛʠʦʥʘʣʥʦ  ʅʘʮʠʦʥʘʣʥʦ  ʇʨʝʢʫʛʨʘʥʠʯʥʦ 

ɻʦʣʝʤʠʥʘʪʘ ʠ ʩʝʨʠʦʟʥʦʩʪʘ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ˃ʝ ʩʝ ʦʮʝʥʫʚʘʘʪ ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʜʘʜʝʥʠ ʧʦʛʦʨʝ, ʘ ʟʥʘʯʘʿʥʦʩʪʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ˃ʝ ʩʝ ʫʪʚʨʜʫʚʘ ʚʨʟ ʦʩʥʦʚʘ 

ʥʘ ʦʚʘʘ ʦʮʝʥʢʘ ʠ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ ʨʝʮʝʧʪʦʨʦʪ ʢʦʿʰʪʦ ʝ ʠʟʣʦʞʝʥ ʥʘ ʚʣʠʿʘʥʠʝ.  

ʄʘʪʨʠʮʘʪʘ ʜʘʜʝʥʘ ʚʦ ʊʘʙʝʣʘ 13 ʛʠ ʢʦʤʙʠʥʠʨʘ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ 

ʥʘ ʨʝʮʝʧʪʦʨʠʪʝ ʩʦ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ.   

ʊʘʙʝʣʘ 13 ʄʘʪʨʠʮʘʪʘ ʥʘ ʟʥʘʯʠʪʝʣʥʦʩʪ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ  

ʏʫʚʩʪʚʠʪʝʣʥʦ

ʩʪ ʥʘ 

ʨʝʮʝʧʪʦʨʦʪ 

ɻʦʣʝʤʠʥʘ ʥʘ ʚʣʠʿʘʥʠʝ 

ɻʦʣʝʤʘ ʉʨʝʜʥʘ ʄʘʣʘ ɿʘʥʝʤʘʨʣʠʚʘ/ʥʝʤʘ 

ɺʠʩʦʢʘ ɻʦʣʝʤʘ ɻʦʣʝʤʘ ʉʨʝʜʥʘ ɿʘʥʝʤʘʨʣʠʚʘ/ʥʝʤʘ 

ʉʨʝʜʥʘ ɻʦʣʝʤʘ ʉʨʝʜʥʘ ʄʘʣʘ ɿʘʥʝʤʘʨʣʠʚʘ/ʥʝʤʘ 

ʅʠʩʢʘ ʉʨʝʜʥʘ ʄʘʣʘ ʄʘʣʘ ɿʘʥʝʤʘʨʣʠʚʘ/ʥʝʤʘ 

ʊʘʙʝʣʘ 14 ɿʥʘʯʘʿʥʦʩʪ ʥʘ ʧʨʘʰʘˁʘʪʘ (ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʝʢʦʣʦʰʢʠ ʧʘʨʘʤʝʪʨʠ)  

ɿʥʘʯʘʿʥʦʩʪ 
ʆʧʠʩ  

ʇʦʟʠʪʠʚʥʦ 

ʚʣʠʿʘʥʠʝ 

ʇʦʪʝʥʮʠʿʘʣʥʠ / ʤʦʞʥʠ ʚʣʠʿʘʥʠʿʘ ʢʦʠ ʠʤʘʘʪ ʧʦʚʦʣʥʦ ʚʣʠʿʘʥʠʝ ʚʨʟ 

ʟʘʩʝʛʥʘʪʠʪʝ ʤʝʜʠʫʤʠ.  

ɿʘʥʝʤʘʨʣʠʚʘ/ʥʝʤʘ ʅʝ ʩʝ ʧʦʪʨʝʙʥʠ ʜʝʿʩʪʚʠʿʘ. 

ʄʘʣʘ  

Å ɺʣʠʿʘʥʠʿʘʪʘ ʩʝ ʚʦ ʨʘʤʢʠ ʥʘ ʧʨʠʬʘʪʣʠʚʠʦʪ ʦʧʩʝʛ. 

Å ʇʦʪʝʥʮʠʿʘʣʥʠ/ʤʦʞʥʠ ʚʣʠʿʘʥʠʿʘ ʢʘʢʦ ʰʪʦ ʩʝ ʣʦʢʘʣʠʟʠʨʘʥʠ ʠʣʠ 

ʢʨʘʪʢʦʨʦʯʥʠ ʝʬʝʢʪʠ ʚʨʟ ʚʠʜʦʚʠʪʝ ʠʣʠ ʤʝʜʠʫʤʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ. 

ʉʨʝʜʥʘ  

¶ ʇʦʪʝʥʮʠʿʘʣʥʠʪʝ/ ʤʦʞʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʩʝ ʟʥʘʯʘʿʥʠ ʠ ʙʘʨʘʘʪ ʚʥʠʤʘʥʠʝ; 

ʇʦʪʨʝʙʥʠ ʩʝ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʘʪ ʥʝʛʘʪʠʚʥʠʪʝ 

ʚʣʠʿʘʥʠʿʘ ʥʘ ʧʨʠʬʘʪʣʠʚʠ ʥʠʚʦʘ; 

¶ ʇʦʪʝʥʮʠʿʘʣʥʠ/ʤʦʞʥʠ ʚʣʠʿʘʥʠʿʘ ʢʘʢʦ ʥʘ ʧʨʠʤʝʨ ʣʦʢʘʣʠʟʠʨʘʥʘ, 

ʜʦʣʛʦʨʦʯʥʘ ʜʝʛʨʘʜʘʮʠʿʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʚʠʜʦʚʠ ʠʣʠ ʤʝʜʠʫʤʠʪʝ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

¶ ʇʦʪʝʥʮʠʿʘʣʥʠ/ʤʦʞʥʠ ʚʣʠʿʘʥʠʿʘ ʢʘʢʦ ʰʪʦ ʩʝ ʣʦʢʘʣʠʟʠʨʘʥʠ ʥʦ 

ʠʨʝʚʝʨʟʠʙʠʣʥʠ ʝʬʝʢʪʠ ʚʨʟ ʚʠʜʦʚʠʪʝ ʠʣʠ ʤʝʜʠʫʤʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ. 

ɻʦʣʝʤʘ 
¶ ɺʣʠʿʘʥʠʿʘʪʘ ʩʝ ʦʜ ʛʦʣʝʤʦ ʟʥʘʯʝˁʝ, ʦʜ ʢʣʫʯʥʦ ʟʥʘʯʝˁʝ ʝ ʜʘ ʩʝ 

ʧʨʝʟʝʤʘʪ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ. 
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ɿʥʘʯʘʿʥʦʩʪ 
ʆʧʠʩ  

¶ ʇʦʪʝʥʮʠʿʘʣʥʠ ʚʣʠʿʘʥʠʿʘ ʚʢʣʫʯʫʚʘʘʪ ʥʘ ʧʨʠʤʝʨ ʟʥʘʯʘʿʥʠ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʪʠ ʠ ʧʦʩʪʦʿʘʥʠ ʧʨʦʤʝʥʠ ʚʦ ʚʠʜʦʚʠʪʝ ʠʣʠ ʤʝʜʠʫʤʠʪʝ ʥʘ 

ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʇʨʦʝʢʪʦʪ ʙʠ ʠʤʘʣ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ʚʨʝʤʝ ʥʘ ʬʘʟʘʪʘ ʥʘ ʛʨʘʜʙʘ 

ʠ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ ʥʘ ʇʉʆɺ, ʥʘ ʙʠʦʛʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ, ʧʦʩʪʘʚʫʚʘˁʝʪʦ ʥʘ ʌɺ ʧʘʥʝʣʠ, 

ʨʝʢʦʥʩʪʨʫʢʮʠʿʘʪʘ/ʠʟʛʨʘʜʙʘʪʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ.  

ɺʦ ʊʘʙʝʣʘ 30, ʊʘʙʝʣʘ 31, ʊʘʙʝʣʘ 32 ʠ ʊʘʙʝʣʘ 33 ʝ ʜʘʜʝʥ ʜʝʪʘʣʝʥ ʧʨʝʛʣʝʜ ʥʘ 

ʠʜʝʥʪʠʬʠʢʫʚʘʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʟʘ ʩʠʪʝ ʤʝʜʠʫʤʠ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʥʠʚʥʘʪʘ ʦʮʝʥʢʘ 

ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ: ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʨʘʟʣʠʯʥʠʪʝ ʬʘʟʠ ʥʘ 

ʧʨʦʝʢʪʦʪ, ʪʠʧʦʚʠʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʦʿʜʦʚʥʘʪʘ ʩʦʩʪʦʿʙʘ ʥʘ ʧʨʦʝʢʪʥʦʪʦ ʧʦʜʨʘʯʿʝ ʠ 

ʦʮʝʥʢʘʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʨʝʮʝʧʪʦʨʠ. 

ɺʦ ʪʘʙʝʣʠʪʝ ʝ ʧʨʠʢʘʞʘʥʘ ʦʮʝʥʘʪʘ ʥʘ ʟʥʘʯʘʿʥʦʩʪʘ ʙʝʟ ʧʨʠʤʝʥʝʪʠ ʤʝʨʝˁʘ ʠ ʢʘʢʦ 

˃ʝ ʩʝ ʥʘʤʘʣʠ ʟʥʘʯʘʿʥʦʩʪʘ ʩʦ ʩʧʨʦʚʝʜʫʚʘˁʝʪʦ ʥʘ ʤʝʨʢʠʪʝ ʟʘ ʫʙʣʘʞʫʚʘˁʝ. 

 ɽʄʀʉʀʀ  

ɽʤʠʩʠʠʪʝ ʚʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʜ ʚʘʢʦʚ ʪʠʧ ʥʘ ʘʢʪʠʚʥʦʩʪʠ ʩʝ ʦʯʝʢʫʚʘʘʪ ʛʣʘʚʥʦ 

ʚʦ ʩʣʝʜʥʠʪʝ ʬʘʟʠ: ʧʦʜʛʦʪʚʠʪʝʣʥʘ ʬʘʟʘ, ʬʘʟʘ ʥʘ ʛʨʘʜʙʘ, ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ ʠ ʬʘʟʘ ʥʘ 

ʜʝʤʦʥʪʘʞʘ ʥʘ ʦʧʨʝʤʘʪʘ. 

ɺʦ ʬʘʟʘʪʘ ʥʘ ʠʟʛʨʘʜʙʘ ʩʝ ʦʯʝʢʫʚʘʘʪ ʩʣʝʜʥʠʪʝ ʧʦʪʝʥʮʠʿʘʣʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ 

ʤʝʜʠʫʤʠʪʝ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ: ʝʤʠʩʠʠ ʥʘ ʧʨʘʰʠʥʘ ʠ ʠʟʜʫʚʥʠ ʛʘʩʦʚʠ ʚʦ ʘʤʙʠʝʥʪʥʠʦʪ 

ʚʦʟʜʫʭ ʦʜ ʛʨʘʜʝʞʥʘʪʘ ʤʝʭʘʥʠʟʘʮʠʿʘ ʠ ʚʦʟʠʣʘ; ʟʛʦʣʝʤʝʥʘ ʙʫʯʘʚʘ ʠ ʚʠʙʨʘʮʠʠ ʦʜ 

ʦʧʨʝʤʘʪʘ ʠ ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ; ʩʦʟʜʘʚʘˁʝ ʥʘ ʨʘʟʣʠʯʥʠ ʬʨʘʢʮʠʠ ʥʘ ʦʪʧʘʜ; ʧʦʪʝʥʮʠʿʘʣʥʦ 

ʚʦʟʥʝʤʠʨʫʚʘˁʝ ʥʘ ʣʦʢʘʣʥʘʪʘ ʬʘʫʥʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʛʨʘʜʙʘ, ʠʪʥ. 

ɻʣʘʚʥʦ, ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʛʝʥʝʨʠʨʘʘʪ ʩʣʠʯʥʠ ʚʣʠʿʘʥʠʿʘ ʚʦ ʪʝʢʦʪ ʥʘ ʠʟʛʨʘʜʙʘʪʘ ʥʘ 

ʧʨʦʝʢʪʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ. ʌʘʟʘʪʘ ʥʘ ʛʨʘʜʙʘ ˃ʝ ʙʠʜʝ ʧʨʝʪʩʪʘʚʝʥʘ ʢʘʢʦ ʟʘʝʜʥʠʯʢʘ ʬʘʟʘ ʟʘ 

ʩʠʪʝ ʧʨʦʝʢʪʥʠ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʩʝʢʦʿ ʤʝʜʠʫʤ. 

ʀʤʘʿ˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʚʠʜʦʪ ʥʘ ʩʝʢʦʿʘ ʧʨʦʝʢʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʠ ʘʢʪʠʚʥʦʩʪ ʚʦ 

ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ (ʪʝʨʮʠʿʘʨʝʥ ʪʨʝʪʤʘʥ - ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ ʭʨʘʥʣʠʚʠ ʤʘʪʝʨʠʠ N ï 

ʥʠʪʨʘʪʠ ʠ P ï ʬʦʩʬʦʨ, ʩʦ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ ʠ ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ; 

ʪʨʝʪʤʘʥ ʥʘ ʘʢʪʠʚʥʘ ʪʠˁʘ ʦʜ ʫʨʙʘʥʠʪʝ ʦʪʧʘʜʥʠ ʚʦʜʠ, ʪʨʝʪʤʘʥ ʚʦ ʇʉʆɺ; ʠʩʢʦʨʠʩʪʫʚʘˁʝ 

ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʚʦ 

ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ, ʠʥʩʪʘʣʘʮʠʿʘ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʟʘ ʦʙʝʟʙʝʜʫʚʘˁʝ 

ʥʝʟʘʚʠʩʥʦ ʨʘʙʦʪʝˁʝ ʥʘ ʇʉʆɺ; ʧʨʠʩʪʘʧʝʥ ʧʘʪ, ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ 

ʤʨʝʞʘ), ʤʦʞʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʩʝ ʨʘʟʣʠʯʥʠ ʠ ˃ʝ ʙʠʜʘʪ ʜʝʪʘʣʥʦ ʧʨʝʟʝʥʪʠʨʘʥʠ ʦʜʜʝʣʥʦ, ʟʘ 

ʩʝʢʦʿʘ ʢʦʤʧʦʥʝʥʪʘ ʚʦ ʩʠʪʝ ʬʘʟʠ ʥʘ ʇʨʦʝʢʪʦʪ. 
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ʆʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ ʥʘ ʧʨʦʝʢʪʦʪ ʛʦ ʦʧʬʘ˃ʘ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ 

ʩʪʘʥʠʮʘ ʩʦ ʪʝʨʮʠʿʘʨʝʥ ʪʨʝʪʤʘʥ, ʘ ʢʘʢʦ ʧʦʪʝʥʮʠʿʘʣʥʠ ʚʣʠʿʘʥʠʿʘ ʚʦ ʦʚʘʘ ʬʘʟʘ ʩʝ ʛʣʘʚʥʦ 

ʦʜ: ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʜʠʪʝ ʠ ʧʦʯʚʘʪʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʦʰʪʝʪʫʚʘˁʝ ʥʘ ʦʜʨʝʜʝʥʠ ʝʜʠʥʠʮʠ ʥʘ 

ʩʪʘʥʠʮʘʪʘ, ʥʝʧʨʘʚʠʣʥʦ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʪʠˁʘʪʘ (ʧʨʠ ʘʥʘʝʨʦʙʥʘ ʜʠʛʝʩʪʠʿʘ ʥʘ ʪʠˁʘʪʘ ʠ 

ʩʦʣʘʨʥʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ), ʦʧʪʝʨʝʪʫʚʘˁʝ ʥʘ ʢʦʤʫʥʘʣʥʠʪʝ ʚʦʜʠ ʢʦʠ ʩʝ ʧʨʠʬʘ˃ʘʘʪ ʚʦ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʠʩʧʫʰʪʘˁʝ ʥʘ ʠʥʜʫʩʪʨʠʩʢʠ ʦʪʧʘʜʥʠ ʚʦʜʠ ʙʝʟ 

ʧʨʝʪʭʦʜʝʥ ʩʦʦʜʚʝʪʝʥ ʪʨʝʪʤʘʥ, ʤʠʨʠʟʙʘ ʢʦʿ ʩʝ ʩʦʟʜʘʚʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ 

ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ. ʇʨʠ ʧʦʿʘʚʘ ʥʘ ʜʝʬʝʢʪ ʠ ʥʝʛʦʚʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʤʦʞʝ ʜʘ ʩʝ ʩʦʟʜʘʜʘʪ 

ʦʜʨʝʜʝʥʠ ʬʨʘʢʮʠʠ ʥʘ ʦʪʧʘʜ, ʰʪʦ ʤʦʞʝ ʧʦʪʝʥʮʠʿʘʣʥʦ ʜʘ ʚʣʠʿʘʝ ʥʘ ʧʦʯʚʘʪʘ, ʚʦʜʠʪʝ ʠ 

ʦʢʦʣʥʘʪʘ ʙʠʦʣʦʰʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪ. 

ʀʩʪʦ ʪʘʢʘ, ʧʦʜʝʪʘʣʥʦ ʩʝ ʨʘʟʛʣʝʜʘʥʠ ʠ ʧʦʪʝʥʮʠʿʘʣʥʠʪʝ ʚʣʠʿʘʥʠʿʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʠʩʢʦʨʠʩʪʫʚʘˁʝʪʦ ʥʘ ʙʠʦʛʘʩʦʪ ʟʘ ʢʦʤʙʠʥʠʨʘʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʠ ʝʣʝʢʪʨʠʯʥʘ 

ʝʥʝʨʛʠʿʘ ʚʦ ʙʠʦʛʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ, ʢʘʢʦ ʠ ʠʥʩʪʘʣʘʮʠʿʘʪʘ ʥʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʟʘ 

ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʝʟʘʚʠʩʥʦ ʩʥʘʙʜʫʚʘˁʝ ʩʦ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠ ʨʘʙʦʪʝˁʝ ʥʘ ʇʉʆɺ. 

ɺʦ ʬʘʟʘʪʘ ʥʘ ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʠʤʘ ʩʣʠʯʥʠ ʚʣʠʿʘʥʠʿʘ ʢʘʢʦ ʚʦ 

ʬʘʟʘʪʘ ʥʘ ʛʨʘʜʙʘ. ɺʦ ʦʚʘʘ ʬʘʟʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʩʝ ʛʝʥʝʨʠʨʘ ʦʪʧʘʜ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 

ʜʝʤʦʥʪʘʞʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ, ʬʦʪʦʚʦʣʪʘʠʯʥʠʪʝ ʧʘʥʝʣʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʠ 

ʦʧʨʝʤʘʪʘ, ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ ʦʜ ʛʨʘʜʝʞʥʘʪʘ ʦʧʨʝʤʘ ʠ ʤʝʭʘʥʠʟʘʮʠʿʘ ʢʦʠ ˃ʝ ʛʠ ʠʟʚʨʰʫʚʘʘʪ 

ʦʚʠʝ ʘʢʪʠʚʥʦʩʪʠ, ʤʦʞʥʠ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʧʦʯʚʘ, ʙʠʦʜʠʚʝʨʟʠʪʝʪ ʠ ʙʫʯʘʚʘ ʚʦ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ. 

6.1.1 ɽʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ 

ɺʦ ʦʢʦʣʠʥʘʪʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʠ ʥʘ ʬʦʪʦʥʘʧʦʥʩʢʘʪʘ 

ʠ ʙʠʦʛʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ, ʧʦʩʪʦʝʯʢʘʪʘ ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ɽɸʄ ɼʆʆ ʐʪʠʧ ʝ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʨʝʮʝʧʪʦʨ ʚʦ ʦʜʥʦʩ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ ʬʘʟʘʪʘ ʥʘ ʛʨʘʜʙʘ. ɺʦ 

ʙʣʠʟʠʥʘ ʥʘ ʧʨʦʝʢʪʥʘʪʘ ʣʦʢʘʮʠʿʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ ʠ ʬʦʪʦʥʘʧʦʥʩʢʠ ʠ ʙʠʦʛʘʩʥʠ 

ʮʝʥʪʨʘʣʠ ʥʝʤʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ (ʥʘʿʙʣʠʩʢʦʪʦ ʥʘʩʝʣʝʥʦ ʤʝʩʪʦ ʦʜʜʘʣʝʯʝʥʦ 2,6 km). 

ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʠʤʘ ʥʝʢʦʣʢʫ ʠʥʜʫʩʪʨʠʩʢʠ ʢʘʧʘʮʠʪʝʪʠ/ʢʦʤʧʘʥʠʠ ʥʘ ʠʩʪʦʢ ʦʜ ʦʚʘʘ 

ʣʦʢʘʮʠʿʘ (ʞʠʚʠʥʘʨʩʢʘʪʘ ʬʘʨʤʘ Ăɾʠʚʠʥʦ ʇʨʦʤñ, ʙʝʪʦʥʩʢʘʪʘ ʬʘʙʨʠʢʘ ɹʝʪʦʥ, ʇʨʝʤʠʫʤ 

ʜʠʩʪʨʠʙʫʪʠʚʥʠʦʪ ʮʝʥʪʘʨ (ʭʨʘʥʘ ʠ ʧʠʿʘʣʦʮʠ), ʆʘʟʘ ɽʢʩʪʨʘ ʉʢʦʧʩʢʦ ʐʪʠʧ (ʭʨʘʥʘ ʠ 

ʧʠʿʘʣʦʮʠ), ʪʠʝ ʙʠ ʤʦʞʝʣʝ ʜʘ ʙʠʜʘʪ ʧʦʪʝʥʮʠʿʘʣʥʠ ʯʫʚʩʪʚʠʪʝʣʥʠ ʨʝʮʝʧʪʦʨʠ ʦʜ ʧʨʦʝʢʪʥʠʪʝ 

ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʦʜʥʦʩ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ (ʬʘʟʘ ʥʘ ʛʨʘʜʙʘ ʠ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ 

(ʤʠʨʠʟʙʠ)). 

ɺʦ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ/ʠʪʝ ʟʘ ʠʟʛʨʘʜʙʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ 

ʩʠʩʪʝʤ (ʛʨʘʜ ʐʪʠʧ, ʊʨʠ ʏʝʰʤʠ, ʏʘʨʜʘʢʣʠʿʘ ʠ ʉʪʘʨ ʂʘʨʘʦʨʤʘʥ) ʩʦ ʦʪʩʪʨʘʥʫʚʘˁʝ ʠ 

ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʥʦʚʠ ʮʝʚʢʠ, ʠʤʘ ʥʝʢʦʣʢʫ ʯʫʚʩʪʚʠʪʝʣʥʠ ʨʝʮʝʧʪʦʨʠ: ʣʦʢʘʣʥʦ ʥʘʩʝʣʝʥʠʝ, 
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ʿʘʚʥʠ ʦʙʿʝʢʪʠ ʟʘ ʦʙʨʘʟʦʚʥʠʝ ʠ ʟʜʨʘʚʩʪʚʦ, ʨʘʟʣʠʯʥʠ ʤʘʣʠ ʠ ʩʨʝʜʥʠ ʧʨʝʪʧʨʠʿʘʪʠʿʘ, ʠʪʥ., 

ʢʦʠʰʪʦ ʙʠ ʤʦʞʝʣʝ ʜʘ ʙʠʜʘʪ ʟʘʩʝʛʥʘʪʠ ʦʜ ʨʝʘʣʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. 

ʌʘʟʘ ʥʘ ʛʨʘʜʙʘ 

ɻʣʘʚʥʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ (ʠʟʜʫʚʥʠ ʛʘʩʦʚʠ ʦʜ ʤʦʪʦʨʠʪʝ ʩʦ ʚʥʘʪʨʝʰʥʦ 

ʩʦʛʦʨʫʚʘˁʝ, ʢʘʢʦ ʠ ʬʫʛʠʪʠʚʥʘ ʧʨʘʰʠʥʘ) ʚʦ ʬʘʟʘ ʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ, ʠʩʧʫʩʥʘ ʮʝʚʢʘ, 

ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʠ ʙʠʦʛʘʩʥʘ ʮʝʥʪʨʘʣʘ, ʧʨʠʩʪʘʧʝʥ ʧʘʪ, ʠʟʛʨʘʜʙʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʘʪ ʛʨʘʜʝʞʥʘʪʘ ʤʝʭʘʥʠʟʘʮʠʿʘ (ʢʨʘʥʦʚʠ, 

ʙʫʣʜʦʞʝʨʠ, ʙʘʛʝʨʠ, ʢʘʤʠʦʥʠ), ʢʦʿʘ ˃ʝ ʨʘʙʦʪʠ ʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ, 

ʢʘʢʦ ʠ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʠ ʚʦʟʠʣʘʪʘ ʟʘ ʪʨʘʥʩʧʦʨʪ ʥʘ ʛʨʘʜʝʞʝʥ ʤʘʪʝʨʠʿʘʣ ʠ ʦʧʨʝʤʘ. 

ʀʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʰʪʦ ʩʝ ʠʩʧʫʰʪʘʘʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʛʦʨʠʚʘʪʘ ʚʦ 

ʛʨʘʜʝʞʥʠʪʝ ʤʘʰʠʥʠ ʠ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʚʦʟʠʣʘ ʦʙʠʯʥʦ ʩʝ ʩʦʩʪʘʚʝʥʠ ʦʜ ʩʣʝʜʥʠʪʝ 

ʟʘʛʘʜʫʚʘʯʠ: SO2, NOx, CO, PM10, ʥʝʩʦʛʦʨʝʥʠ ʿʘʛʣʝʚʦʜʦʨʦʜʠ, ʙʝʥʟʝʥ ʠ ʜʨʫʛʠ 

ʘʨʦʤʘʪʠʯʥʠ ʿʘʛʣʝʚʦʜʦʨʦʜʠ. 

ɿʛʦʣʝʤʝʥʠ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ ʩʝ ʦʯʝʢʫʚʘʘʪ ʠ ʧʨʠ ʦʪʩʪʨʘʥʫʚʘˁʝʪʦ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ, 

ʠʩʢʦʧʫʚʘˁʝʪʦ ʥʘ ʟʝʤʿʝʥ ʤʘʪʝʨʠʿʘʣ, ʠʟʛʨʘʜʙʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʩʢʠ ʩʠʩʪʝʤ 

ʠ ʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʮʝʚʢʠ, ʠʟʛʨʘʜʙʘ ʥʘ ʧʨʠʩʪʘʧʝʥ ʧʘʪ, ʜʚʠʞʝˁʝʪʦ ʥʘ ʚʦʟʠʣʘ ʠ 

ʪʨʘʥʩʧʦʨʪʦʪ. 

ʆʚʘ ʩʝ ʪʠʧʠʯʥʠʪʝ ʝʤʠʩʠʠ ʦʜ ʨʘʟʥʠʪʝ ʪʠʧʦʚʠ ʥʘ ʛʨʘʜʝʞʥʘ ʦʧʨʝʤʘ: 

ʊʘʙʝʣʘ 15 ɽʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ ʦʜ ʨʘʟʣʠʯʥʠ ʪʠʧʦʚʠ ʥʘ ʛʨʘʜʝʞʥʘ ʦʧʨʝʤʘ 

ɽʤʠʩʠʠ 
ʆʧʨʝʤʘ 

HC 
[kg/y] 

CO 
[kg/y] 

NOx 

[kg/y] 
PM 
[kg/y] 

CO2 

[kg/y] 

ʂʘʤʠʦʥ 40.85 92.27 277.45 2.11 20.75 

ɹʫʣʜʦʞʝʨ 81.82 169.8 507.25 3.49 34.67 

ɹʘʛʝʨ 88.21 237.35 780.04 7.10 68.13 

ʉʪʘʧʢʘʪʘ ʥʘ ʝʤʠʩʠʿʘ ʠ ʧʦʪʝʥʮʠʿʘʣʦʪ ʥʘ ʚʣʠʿʘʥʠʿʘʪʘ ʟʘʚʠʩʘʪ ʦʜ ʙʨʦʿʦʪ ʥʘ ʤʘʰʠʥʠ 

ʠ ʚʦʟʠʣʘ ʰʪʦ ʩʝ ʢʦʨʠʩʪʘʪ ʠ ʤʦ˃ʥʦʩʪʘ ʥʘ ʤʦʪʦʨʠʪʝ ʩʦ ʚʥʘʪʨʝʰʥʦ ʩʦʛʦʨʫʚʘˁʝ, ʢʚʘʣʠʪʝʪʦʪ 

ʥʘ ʛʦʨʠʚʦʪʦ ʠ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʤʦʪʦʨʠʪʝ, ʦʜʥʦʩʥʦ ʥʠʚʦʪʦ ʥʘ ʥʠʚʥʦʪʦ ʦʜʨʞʫʚʘˁʝ. 

ɺʦ ʦʚʘʘ ʬʘʟʘ ʝ ʪʝʰʢʦ ʜʘ ʩʝ ʧʨʦʮʝʥʘʪ ʪʦʯʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʝʤʠʩʠʠ ʰʪʦ ʩʝ 

ʛʝʥʝʨʠʨʘʘʪ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ ʧʦʨʘʜʠ ʥʝʜʦʩʪʘʪʦʢ ʥʘ ʧʦʜʘʪʦʮʠ. ʊʠʝ ʟʘʚʠʩʘʪ ʦʜ ʙʨʦʿʦʪ ʥʘ 

ʤʘʰʠʥʠ ʠ ʦʧʨʝʤʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ, ʢʘʢʦ ʠ ʦʜ ʢʘʧʘʮʠʪʝʪʦʪ ʥʘ ʤʦʪʦʨʠʪʝ, ʙʨʦʿʦʪ ʥʘ ʨʘʙʦʪʥʠ 

ʜʝʥʦʚʠ ʠ ʟʘʯʝʩʪʝʥʦʩʪʘ ʥʘ ʜʚʠʞʝˁʝʪʦ. ʉʝ ʦʯʝʢʫʚʘ ʜʝʢʘ ʦʚʠʝ ʝʤʠʩʠʠ ʥʝʤʘ ʜʘ 

ʨʝʟʫʣʪʠʨʘʘʪ ʩʦ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʦʠ ˃ʝ ʠʤʘʘʪ ʜʦʣʛʦʨʦʯʥʠ ʝʬʝʢʪʠ ʚʨʟ ʞʠʚʦʪʥʘʪʘ 

ʩʨʝʜʠʥʘ ʚʦ ʧʨʦʝʢʪʥʦʪʦ ʦʧʢʨʫʞʫʚʘˁʝ ʠ ʧʦʰʠʨʦʢʦ. ɺʦ ʥʦʨʤʘʣʥʠ ʤʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ, 

ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʧʨʘʰʠʥʘʪʘ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʦʛʨʘʥʠʯʝʥʦ ʥʘ ʥʝʢʦʣʢʫ ʤʝʪʨʠ ʦʜ ʧʦʜʨʘʯʿʝʪʦ 

ʢʘʜʝ ʰʪʦ ʩʝ ʠʟʚʝʜʫʚʘʘʪ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ. 

ɿʘʩʝʛʥʘʪʘʪʘ ʧʦʚʨʰʠʥʘ ʟʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʇʉʆɺ ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ 

ʙʠʦʛʘʩʥʘʪʘ ʠ ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʮʝʥʪʨʘʣʘ ʠʟʥʝʩʫʚʘ 3,93 ha, ʜʦʜʝʢʘ ʟʘʩʝʛʥʘʪʘʪʘ 

ʧʦʚʨʰʠʥʘ ʟʘ ʠʟʛʨʘʜʙʘ/ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ ʠʟʥʝʩʫʚʘ 18,2 ha. 
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ɺʨʝʤʝʥʩʢʘʪʘ ʨʘʤʢʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʘ ʥʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʠʟʥʝʩʫʚʘ 18 ʤʝʩʝʮʠ ʟʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʠ 18 ʤʝʩʝʮʠ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ/ʙʠʦʛʘʩʥʘ /ʬʦʪʦʚʦʣʪʘʠʯʥʘ 

ʮʝʥʪʨʘʣʘ. 

 ʉʧʦʨʝʜ ʋʧʘʪʩʪʚʦʪʦ ʥʘ ɸʛʝʥʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʥʘ ʉɸɼ 

(ɽʇɸ) ʟʘ ʬʘʢʪʦʨʠ ʠ ʢʚʘʥʪʠʬʠʢʘʮʠʿʘ ʥʘ ʝʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ, ʟʙʠʨ ʥʘ ʬʘʢʪʦʨʠ ʥʘ 

ʝʤʠʩʠʿʘ ʥʘ ʟʘʛʘʜʫʚʘʯʠ ʚʦ ʚʦʟʜʫʭʦʪ (AP-42), ʇʦʛʣʘʚʿʝ 13: ʈʘʟʥʠ ʠʟʚʦʨʠ, 13.2.3 ʊʝʰʢʠ 

ʛʨʘʜʝʞʥʠ ʦʧʝʨʘʮʠʠ, ʧʨʠʙʣʠʞʥʠʦʪ ʬʘʢʪʦʨ ʥʘ ʝʤʠʩʠʿʘ ʟʘ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ 

ʠʟʥʝʩʫʚʘ: 

E=2,69 ʤʝʛʘʛʨʘʤʠ (Mg)/ʭʝʢʪʘʨ/ʨʘʙʦʪʥʠ ʤʝʩʝʮʠ 

ɺʢʫʧʥʠʪʝ ʦʯʝʢʫʚʘʥʠ ʝʤʠʩʠʠ ʥʘ TSP (ʚʢʫʧʥʠ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ) ʦʜ 

ʛʨʘʜʝʞʥʠʪʝ ʨʘʙʦʪʠ ʠ ʥʘ ʇʉʆɺ/ʙʠʦʛʘʩʥʘ/ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʠ ʥʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ, ʢʦʨʠʩʪʝʿ˃ʠ ʛʦ ʧʨʠʙʣʠʞʥʠʦʪ ʬʘʢʪʦʨ ʥʘ ʝʤʠʩʠʿʘ ʟʘ ʛʨʘʜʝʞʥʘʪʘ 

ʘʢʪʠʚʥʦʩʪ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ. 

 ɿʘʩʝʛʥʘʪʦ ʧʦʜʨʘʯʿʝ 
[ha] 

ʄʝʩʝʮʠ ʥʘ 
ʘʢʪʠʚʥʦʩʪ 

ɺʢʫʧʥʠ ʝʤʠʩʠʠ ʥʘ 
TSP [t]  

ʇʉʆɺ/ɹʠʦʛʘʩʥʘ/ 
ʬʦʪʦʚʦʣʪʘʠʯʥʘ 
ʮʝʥʪʨʘʣʘ  

3,93 18 190,290 

ʂʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ 18,2 18 881,244 

ɺʢʫʧʥʦ: 22,13  1.071,534 

ɺʢʫʧʥʠʪʝ ʧʨʦʮʝʥʝʪʠ ʝʤʠʩʠʠ ʥʘ TSP ʦʜ ʛʨʘʜʝʞʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʟʘ ʇʉʆɺ/ 

ʙʠʦʛʘʩʥʘ/ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʮʝʥʪʨʘʣʘ ʠ ʢʘʥʘʣʠʟʘʮʠʦʥʘʪʘ ʤʨʝʞʘ ʠʟʥʝʩʫʚʘʘʪ 1.071,534 t. 

ʀʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʝʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʚʦ ʛʨʘʜʝʞʥʘ ʬʘʟʘ ʩʝ ʩʤʝʪʘ ʜʝʢʘ ʝ ʥʘ 

ʩʨʝʜʥʦ ʥʠʚʦ ʠ ˃ʝ ʙʠʜʝ ʚʦ ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ ʩʘʤʦ ʥʝʢʦʣʢʫ ʤʝʩʝʮʠ. ɺʦ ʙʣʠʟʠʥʘ ʥʘ 

ʣʦʢʘʮʠʿʘʪʘ ʟʘ ʢʘʜʝ ʰʪʦ ʝ ʧʨʝʜʚʠʜʝʥʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ, ʬʦʪʦʚʦʣʪʘʠʯʥʘ ʠ ʙʠʦʛʘʩʥʘ 

ʮʝʥʪʨʘʣʘ ʠ ʧʨʠʩʪʘʧʝʥ ʥʝʤʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʥʦ ʠʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʨʘʙʦʪʥʠʮʠʪʝ ʠ 

ʙʠʦʣʦʰʢʘʪʘ ʩʨʝʜʠʥʘ, ʟʥʘʯʝˁʝʪʦ ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʩʝ ʩʤʝʪʘ ʟʘ ʩʨʝʜʥʦ ʙʝʟ ʧʨʠʤʝʥʘ ʥʘ 

ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ.  ʉʦ ʩʦʦʜʚʝʪʥʠ ʤʝʨʢʠ ʦʚʘ ʚʣʠʿʘʥʠʝ ˃ʝ ʩʝ ʩʚʝʜʝ ʥʘ ʤʠʥʠʤʫʤ.  

ʅʘʩʝʣʝʥʠʝʪʦ ʢʦʝʰʪʦ ʞʠʚʝʝ ʚʦ ʥʘʩʝʣʝʥʠʪʝ ʤʝʩʪʘ (ʊʨʠ ʏʝʰʤʠ, ʏʘʨʜʘʢʣʠʿʘ, ʉʪʘʨ 

ʂʘʨʘʦʨʤʘʥ ʠ ʛʨʘʜʦʪ ʐʪʠʧ) ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ/ʨʝʢʦʥʩʪʨʫʢʮʠʿʘ ʥʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʠʦʪ ʩʠʩʪʝʤ, ʢʦʣʝʢʪʦʨʠʪʝ, ʠʩʧʫʩʥʘʪʘ ʮʝʚʢʘʪʘ ʠ ʧʘʪʠʰʪʘʪʘ ʢʦʠʰʪʦ ˃ʝ ʩʝ 

ʢʦʨʠʩʪʘʪ ʟʘ ʛʨʘʜʝʞʥʠ ʮʝʣʠ ʤʦʞʝ ʜʘ ʙʠʜʝ ʠʟʣʦʞʝʥʦ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʠʟʜʫʚʥʠ ʛʘʩʦʚʠ ʦʜ 

ʚʦʟʠʣʘʪʘ ʠ ʧʨʘʰʠʥʘ ʦʜ ʪʨʘʥʩʧʦʨʪʦʪ ʥʘ ʛʨʘʜʝʞʝʥ ʤʘʪʝʨʠʿʘʣ. ʉʦʦʙʨʘ˃ʘʿʦʪ ʥʘ ʪʦʚʘʨʥʠ 

ʚʦʟʠʣʘ ˃ʝ ʙʠʜʝ ʧʦʚʨʝʤʝʥ, ʪʘʢʘ ʰʪʦ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʦʚʘ ʚʣʠʿʘʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʦʮʝʥʠ ʢʘʢʦ 

ʤʘʣ. ʉʦ ʦʛʣʝʜ ʥʘ ʩʨʝʜʥʘʪʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʥʘ ʨʝʟʠʜʝʥʮʠʿʘʣʥʠʪʝ ʨʝʮʝʧʪʦʨʠ, ʟʥʘʯʝˁʝʪʦ 

ʥʘ ʚʣʠʿʘʥʠʝʪʦ ʩʝ ʩʤʝʪʘ ʟʘ ʤʘʣʦ ʜʦ ʩʨʝʜʥʦ. 

ɺʦ ʛʨʘʜʝʞʥʘʪʘ ʬʘʟʘ ʜʝʬʠʥʠʪʠʚʥʦ ˃ʝ ʠʤʘ ʚʣʠʿʘʥʠʿʘ ʚʨʟ ʚʦʟʜʫʭʦʪ ʠ ʢʣʠʤʘʪʘ ʠ 

ʠʩʪʠʪʝ ʩʝ ʦʮʝʥʫʚʘʘʪ ʢʘʢʦ ʜʠʨʝʢʪʥʠ ʠ ʢʫʤʫʣʘʪʠʚʥʠ, ʩʦ ʩʨʝʜʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʧʨʠʚʨʝʤʝʥ 

ʢʘʨʘʢʪʝʨ ʠ ʣʦʢʘʣʥʠ. 
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ʆʧʝʨʘʪʠʚʥʘ ʬʘʟʘ 

ɿʘ ʚʨʝʤʝ ʥʘ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ ʥʘ ʨʝʢʦʥʩʪʨʫʠʨʘʥʘʪʘ/ʠʟʛʨʘʜʝʥʘʪʘ 

ʢʘʥʘʣʠʟʘʮʠʦʥʘ ʤʨʝʞʘ, ʩʝ ʦʯʝʢʫʚʘʘʪ ʟʛʦʣʝʤʝʥʠ ʝʤʠʩʠʠ ʥʘ ʧʨʘʰʠʥʘ ʚʦ ʩʣʫʯʘʿ ʥʘ ʟʘʤʝʥʘ 

ʥʘ ʠʩʢʨʰʝʥʠ/ʦʰʪʝʪʝʥʠ ʮʝʚʢʠ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ ʛʨʘʜʝʞʥʘʪʘ ʦʧʨʝʤʘ ʠ 

ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ ʰʪʦ ˃ʝ ʩʝ ʢʦʨʠʩʪʠ, ʢʘʢʦ ʠ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ ʦʜ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʠ 

ʪʨʘʥʩʧʦʨʪʥʠ ʚʦʟʠʣʘ ʰʪʦ ʛʠ ʥʦʩʘʪ ʮʝʚʢʠʪʝ ʠ ʦʩʪʘʥʘʪʠʦʪ ʛʨʘʜʝʞʝʥ ʤʘʪʝʨʠʿʘʣ ʠ ʦʧʨʝʤʘ. 

ɺʦ ʦʧʝʨʘʪʠʚʥʘʪʘ ʬʘʟʘ ʩʝ ʦʯʝʢʫʚʘ ʧʦʿʘʚʘ ʥʘ ʝʤʠʩʠʠ ʥʘ ʩʪʘʢʣʝʥʠʯʢʠ ʛʘʩʦʚʠ ʦʜ 

ʘʥʘʝʨʦʙʥʠ ʫʩʣʦʚʠ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠʪʝ ʚʦʜʠ (ʤʝʪʘʥ (CH4), ʘʟʦʪ 

ʜʠʦʢʩʠʜ (N2O) ʠ ʿʘʛʣʝʨʦʜ ʜʠʦʢʩʠʜ (CO2) ʠ ʦʜ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʥʘ ʚʦʟʠʣʘʪʘ ʠ 

ʤʝʭʘʥʠʟʘʮʠʿʘʪʘ. ɸʟʦʪʥʠʪʝ ʦʢʩʠʜʠ (N2O) ʩʝ ʛʝʥʝʨʠʨʘʘʪ ʚʦ ʬʘʟʘʪʘ ʥʘ ʥʠʪʨʠʬʠʢʘʮʠʿʘ ʠ 

ʜʝʥʠʪʨʠʬʠʢʘʮʠʿʘ. 

ɽʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ (CO, SO2, NOx) ʩʝ ʦʯʝʢʫʚʘʘʪ ʠ ʦʜ ʩʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʙʠʦʛʘʩʦʪ ʚʦ 

ʙʠʦʛʘʩʥʘʪʘ ʮʝʥʪʨʘʣʘ, ʥʦ ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʝʨʢʠ ʟʘ ʫʙʣʘʞʫʚʘˁʝ ʥʘ ʦʚʠʝ ʚʣʠʿʘʥʠʿʘ, ʥʝ ʩʝ 

ʦʯʝʢʫʚʘ ʠʩʪʠʪʝ ʜʘ ʙʠʜʘʪ ʟʥʘʯʘʿʥʠ. 

ɻʣʘʚʥʠʪʝ ʨʝʮʝʧʪʦʨʠ ʥʘ ʝʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʩʝ ʨʘʙʦʪʥʠʮʠʪʝ ʠ ʙʠʦʣʦʰʢʘʪʘ 

ʩʨʝʜʠʥʘ ʚʦ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʟʘ ʠʟʛʨʘʜʙʘ ʥʘ ʇʉʆɺ, ʬʦʪʦʚʦʣʪʘʠʯʥʘʪʘ ʠ ʙʠʦʛʘʩʥʘʪʘ 

ʮʝʥʪʨʘʣʘ ʠ ʧʨʠʩʪʘʧʥʠʦʪ ʧʘʪ. 

ʃʠʩʪʘʪʘ ʥʘ ʩʠʪʝ ʪʦʯʢʘʩʪʠ (ʩʪʘʮʠʦʥʘʨʥʠ) ʠ ʤʦʙʠʣʥʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ 

ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʚʨʰʝˁʝ ʥʘ ʘʢʪʠʚʥʦʩʪʘ ʟʘ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʦʪʧʘʜʥʠ ʩʘʥʠʪʘʨʥʠ ʚʦʜʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʦʜ ʦʙʥʦʚʣʠʚʠ ʠʟʚʦʨʠ ʥʘ ʝʥʝʨʛʠʿʘ (ʩʦʥʯʝʚʘ ʠ 

ʙʠʦʤʘʩʘ) ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ. 

ʊʘʙʝʣʘ 16 ʃʠʩʪʘ ʥʘ ʪʦʯʢʘʩʪʠ ʠ ʤʦʙʠʣʥʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭ 

ʀʟʚʦʨ ʥʘ 

ʝʤʠʩʠʿʘ 

ɼʝʪʘʣʠ ʟʘ ʝʤʠʩʠʿʘʪʘ ʆʪʩʪʘʧʫʚʘˁʘ ʦʜ 

ʄɼʂ (mg/Nm3) 

ʆʧʠʩ ɺʠʩʠʥʘ ʥʘ ʆ˅ʘʢ 

(ʢʦʛʘ ʝ 

ʧʨʠʤʝʥʣʠʚʦ) 

ɹʨʦʿ ʥʘ ʤʦʙʠʣʥʠ 

ʠʟʚʦʨʠ (ʢʦʛʘ ʝ 

ʧʨʠʤʝʥʣʠʚʦ) 

ʉʫʧʩʪʘʥʮʠʿʘ / 

ʤʘʪʝʨʠʿʘʣ 

ɽʤʠʩʠʿʘ 

(mg/Nm3) 

ʄɼʂ 

(mg/Nm3) 

ʅʘʜʤʠʥʫʚʘˁʝ / 

ʚʦ ʨʘʤʢʠʪʝ ʥʘ 

ʄɼʂ 

ɼʠʟʝʣ 

ʤʦʪʦʨʠ ʥʘ 

ʤʘʰʠʥʠ ʠ 

ʚʦʟʠʣʘʪʘ 

(ʤʦʙʠʣʝʥ 

ʠʟʚʦʨ) 

/ PM10  

CO 

NOʭ 

SO2 

/ 130 

650 

500 

2.5 mg/ʯʘʩ 

/ 

ʄʦʪʦʨ ʥʘ ʙʠʦ 

ʛʘʩ 

(ʩʪʘʮʠʦʥʘʨʝʥ)  

3-4 m CO 

SO2 

NOx 

/ 100 

     35 

350 

/ 

ʉʧʦʨʝʜ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʨʦʝʢʪʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʥʝ ʝ 

ʧʨʠʤʝʥʣʠʚʘ. 
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ʊʘʙʝʣʘ 17 ɽʤʠʩʠʠ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ (ʅɽ ɽ ʇʈʀʄɽʅʃʀɺɸ) 

ɸʢʪʠʚʥʦʩʪ 
ʇʦʪʨʦʰʫʚʘʯʢʘ ʥʘ 

ʨʘʩʪʚʦʨʫʚʘʯ/ ɻʦʜ. 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʧʨʝʚʣʝʯʝʥ 

ʧʨʦʠʟʚʦʜ (ʠʟʨʘʟʝʥʦ ʚʦ t/y) 

R ʠ S ʌʘʟʠ ɺʨʝʜʥʦʩʪʠ ʟʘ 

ʥʝʢʦʥʪʨʦʣʠʨʘʥʠ ʝʤʠʩʠʠ 

(ʧʨʦʮʝʥʪ ʦʜ ʚʣʝʟ ʥʘ 

ʨʘʩʪʚʦʨʫʚʘʯ) 

/ / / / 

ʊʘʙʝʣʘ 18 ɽʤʠʩʠʠ ʦʜ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʙʠʦʛʘʩ 

ʂʘʧʘʮʠʪʝʪ ʥʘ ʮʝʥʪʨʘʣʘʪʘ ʥʘ ʙʠʦʛʘʩ 
81kW 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ 707.000 kWh/ʛʦʜ. 

ʊʦʧʣʠʥʩʢʠ ʢʘʧʘʮʠʪʝʪ 135 kW 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ 1.178.333 kWh 

ɺʠʜ ʥʘ ʛʦʨʠʚʦ ʟʘ ʢʦʪʝʣʦʪ 

(ʿʘʛʣʝʥ/ʥʘʬʪʘ/ʃʇɻ/ʛʘʩ/ʙʠʦʤʘʩʘ ʠ ʜʨ.) 
ʙʠʦʛʘʩ 

ʄʘʢʩʠʤʘʣʝʥ ʢʘʧʘʮʠʪʝʪ ʥʘ ʩʦʛʦʨʫʚʘˁʝ 36 Nm3/h 

ʇʝʨʠʦʜʠ ʥʘ ʨʘʙʦʪʘ 8600 ʯʘʩ/ʛʦʜʠʰʥʦ 

ɻʣʘʚʥʠʪʝ ʝʤʠʩʠʠ ʥʘ ʥʝʧʨʠʿʘʪʥʘ ʤʠʨʠʟʙʘ ʚʦ ʩʪʘʥʠʮʘʪʘ ʟʘ ʪʨʝʪʤʘʥ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ 

ʧʨʝʜ ʪʨʝʪʤʘʥʦʪ ʥʘ ʦʪʧʘʜʥʘ ʚʦʜʘ ʠ ʧʦʩʪʨʦʿʢʠʪʝ ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ. ɿʘʛʘʜʝʥʠʦʪ ʚʦʟʜʫʭ 

ʠʟʚʣʝʯʝʥ ʦʜ ʨʘʙʦʪʠʪʝ ʟʘ ʧʨʝʜʪʨʝʪʤʘʥ ʠ ʪʨʝʪʤʘʥ ʥʘ ʪʠˁʘ ʩʝ ʧʨʝʥʝʩʫʚʘ ʜʦ ʧʦʩʪʨʦʿʢʠʪʝ 

ʟʘ ʪʨʝʪʤʘʥ ʥʘ ʚʦʟʜʫʭ ʧʨʝʜ ʜʘ ʙʠʜʘʪ ʠʩʧʫʰʪʝʥʠ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ. ɻʣʘʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʠ 

ʥʘ ʚʦʟʜʫʭʦʪ ʢʦʠ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʦʪʩʪʨʘʥʝʪʠ ʩʝ: ʩʫʣʬʫʨ ʚʦʜʦʨʦʜ (H2S), ʘʤʦʥʠʿʘʢ (NH3), 

ʤʝʨʢʘʧʪʘʥʠ, ʘʤʠʥʠ. ʌʠʟʠʯʢʦ-ʭʝʤʠʩʢʘʪʘ ʪʝʭʥʦʣʦʛʠʿʘ ʿʘ ʦʪʩʪʨʘʥʫʚʘ ʥʝʧʨʠʿʘʪʥʘʪʘ ʤʠʨʠʟʙʘ 

ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʭʝʤʠʩʢʠ ʩʢʨʫʙʝʨ. 

ʈʠʟʠʢʦʪ ʰʪʦ ʩʝ ʿʘʚʫʚʘ ʧʨʠ ʩʦʣʘʨʥʦʪʦ ʩʫʰʝˁʝ ʥʘ ʪʠˁʘʪʘ ʝ ʧʦʪʝʥʮʠʿʘʣʥʦʪʦ 

ʩʦʟʜʘʚʘˁʝ ʥʘ ʤʠʨʠʟʙʠ. ʊʝʭʥʦʣʦʛʠʿʘʪʘ ʥʘ ʚʨʪʝˁʝ ʪʨʝʙʘ ʜʘ ʙʠʜʝ ʜʠʟʘʿʥʠʨʘʥʘ ʪʘʢʘ ʰʪʦ 

˃ʝ ʩʝ ʧʦʩʪʠʛʥʝ ʜʦʚʦʣʥʘ ʘʝʨʘʮʠʿʘ ʟʘ ʮʝʣʘʪʘ ʜʣʘʙʦʯʠʥʘ ʥʘ ʩʣʦʿʦʪ ʥʘ ʪʠˁʘ ʠ ʥʘ ʪʦʿ ʥʘʯʠʥ 

˃ʝ ʩʝ ʝʣʠʤʠʥʠʨʘ ʩʦʟʜʘʚʘˁʝʪʦ ʥʘ ʤʠʨʠʟʙʠ ʧʦʨʘʜʠ ʘʥʘʝʨʦʙʥʠʪʝ ʫʩʣʦʚʠ. ʉʣʫʯʘʠʪʝ ʥʘ 

ʧʦʿʘʚʘ ʥʘ ʣʦʰʠ ʤʠʨʠʟʙʠ ʥʝ ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʘʪ ʯʝʩʪʠ ʜʦʢʦʣʢʫ ʧʨʘʚʠʣʥʦ ʩʝ ʨʘʙʦʪʠ ʩʦ 

ʩʠʩʪʝʤʦʪ. 

ɻʣʘʚʥʠʦʪ ʧʨʦʙʣʝʤ ʧʨʠ ʢʦʨʠʩʪʝˁʝʪʦ ʚʘʨ ʝ ʧʨʘʰʠʥʘʪʘ. ʉʠʣʦʩʦʪ ʤʦʨʘ ʜʘ ʠʤʘ 

ʠʥʪʝʛʨʠʨʘʥ ʢʦʣʝʢʪʦʨ ʟʘ ʧʨʘʰʠʥʘ. ʇʨʠ ʤʝʰʘˁʝ ʥʘ ʚʘʨʪʘ ʠ ʪʠˁʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʿʘʪ 

ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 70ÁC. ʊʨʝʙʘ ʜʘ ʩʝ ʦʙʝʟʙʝʜʠ ʝʢʩʪʨʘʢʮʠʿʘ ʠ ʧʨʝʯʠʩʪʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ ʟʘ 

ʜʘ ʩʝ ʩʧʨʝʯʘʪ ʝʤʠʩʠʠʪʝ ʥʘ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʤʘʪʝʨʠʠ ʠ ʘʤʦʥʠʿʘʢ. 

ɽʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭ ʚʦ ʦʧʝʨʘʪʠʚʥʘ ʬʘʟʘ ʩʝ ʩʦ ʩʨʝʜʝʥ ʠʥʪʝʥʟʠʪʝʪ, ʣʦʢʘʣʥʦ 

ʟʥʘʯʝˁʝ ʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʚʨʝʤʝʪʨʘʝˁʝ. ʉʦ ʧʨʠʤʝʥʘ ʥʘ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʝʨʢʠ ʟʘ 

ʫʙʣʘʞʫʚʘˁʝ, ʠʥʪʝʥʟʠʪʝʪʦʪ ʟʥʘʯʠʪʝʣʥʦ ˃ʝ ʩʝ ʥʘʤʘʣʠ. 

ʌʘʟʘ ʥʘ ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ  



ɽʣʘʙʦʨʘʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʟʘ ñʉʦʙʠʨʘˁʝ ʠ ʪʨʝʪʤʘʥ ʥʘ ʦʪʧʘʜʥʠ ʚʦʜʠ ʚʦ ʆʧʰʪʠʥʘ ʐʪʠʧñ 

96 

ɺʦ ʦʚʘʘ ʬʘʟʘ ʛʣʘʚʥʠ ʠʟʚʦʨʠ ʥʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ (ʠʟʜʫʚʥʠ ʛʘʩʦʚʠ ʠ ʬʫʛʠʪʠʚʥʘ 

ʧʨʘʰʠʥʘ) ʩʝ ʦʯʝʢʫʚʘ ʜʘ ʙʠʜʝ ʛʨʘʜʝʞʥʘʪʘ ʤʝʭʘʥʠʟʘʮʠʿʘ (ʙʫʣʜʦʞʝʨʠ, ʙʘʛʝʨʠ), ʢʦʿʘ ˃ʝ 

ʚʨʰʠ ʜʝʤʦʥʪʘʞʘ ʥʘ ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʠ ʧʨʘʪʝʯʢʠʪʝ ʦʙʿʝʢʪʠ (ʢʘʥʘʣʠʟʘʮʠʦʥʠ 

ʮʝʚʢʠ, ʢʦʣʝʢʪʦʨʠ, ʠʩʧʫʩʥʘ ʮʝʚʢʘ ʦʜ ʇʉʆɺ), ʬʦʪʦʚʦʣʪʘʠʯʥʠʪʝ ʧʘʥʝʣʠ, ʙʠʦʛʘʩʥʘ 

ʮʝʥʪʨʘʣʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʢʦ ʠ ʤʦʪʦʨʥʠʪʝ ʚʦʟʠʣʘ ʠ ʚʦʟʠʣʘʪʘ ʟʘ ʪʨʘʥʩʧʦʨʪ ʥʘ 

ʛʨʘʜʝʞʥʠʦʪ ʰʫʪ ʠ ʦʧʨʝʤʘ. 

ɽʤʠʩʠʠʪʝ ʚʦ ʚʦʟʜʫʭʦʪ ʚʦ ʬʘʟʘʪʘ ʥʘ ʧʨʝʩʪʘʥʦʢ ʩʦ ʨʘʙʦʪʘ ˃ʝ ʙʠʜʘʪ ʩʦ ʩʨʝʜʝʥ 

ʠʥʪʝʥʟʠʪʝʪ ʠ ʚʦ ʚʨʝʤʝʪʨʘʝˁʝ ʦʜ ʩʘʤʦ ʥʝʢʦʣʢʫ ʤʝʩʝʮʠ. ɺʦ ʙʣʠʟʠʥʘ ʥʘ ʣʦʢʘʮʠʿʘʪʘ ʥʘ 

ʧʨʝʯʠʩʪʠʪʝʣʥʘʪʘ ʩʪʘʥʠʮʘ ʥʝʤʘ ʥʘʩʝʣʝʥʠ ʤʝʩʪʘ, ʧʘ ʟʘʪʦʘ ʯʫʚʩʪʚʠʪʝʣʥʦʩʪʘ ʥʘ 

ʨʝʮʝʧʪʦʨʠʪʝ ʚʦ ʥʝʧʦʩʨʝʜʥʘ ʙʣʠʟʠʥʘ ˃ʝ ʙʠʜʝ ʟʘʥʝʤʘʨʣʠʚʘ.  

6.1.2 ɽʤʠʩʠʠ ʚʦ ʚʦʜʠ ʠ ʢʘʥʘʣʠʟʘʮʠʿʘ  

ʇʦʚʨʰʠʥʩʢʠʪʝ ʚʦʜʠ ʚʦ ʩʣʠʚʦʪ ʥʘ ɹʨʝʛʘʣʥʠʮʘ (ʩʦ ʥʠʚʥʠʦʪ ʨʝʬʝʨʝʥʪʝʥ ʙʨʦʿ ʠ ʠʤʝ 

ʩʧʦʨʝʜ ʇʣʘʥʦʪ ʟʘ ʫʧʨʘʚʫʚʘˁʝ ʩʦ ʩʣʠʚʦʪ ʥʘ ʨʝʢʘ ɹʨʝʛʘʣʥʠʮʘ) ʚʦ ʦʙʣʘʩʪʘ ʥʘ ʇʨʦʝʢʪʦʪ 

ʩʝ ʩʣʝʜʥʠʪʝ: 

SR-07 ɹʨʝʛʘʣʥʠʮʘ 7  

SR-08 ɹʨʝʛʘʣʥʠʮʘ 8  

SR-09 ɹʨʝʛʘʣʥʠʮʘ 9 

SR-10 ɹʨʝʛʘʣʥʠʮʘ 10  

SR-22 ʆʪʠˁʘ 

SR-23 ʃʘʢʘʚʠʮʘ 1 

SR-24 ʃʘʢʘʚʠʮʘ 2 

SR-25 ʉʚʝʪʠʥʠʢʦʣʩʢʘ 1 

SR-26 ʅʝʤʘˁʠʮʘ 

SR-27 ʉʚʝʪʠʥʠʢʦʣʩʢʘ 1 

AL-5 ʄʘʥʪʦʚʦ 

 

ʉʣʠʢʘ 52 ʇʦʚʨʰʠʥʩʢʠ ʚʦʜʠ ʚʦ ʩʣʠʚʦʪ ʥʘ ɹʨʝʛʘʣʥʠʮʘ 




























































































































































































































































































































































