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ЕКОЛОГИЧЕН МОНИТОРИНГ НА РЕКА ДРАГОВИЩИЦА  

 (ЛЕТЕН МОНИТОРИНГ 2015) 

 ЧАСТ I 

 

Антон Сотиров, Георги Табаков, Валерия Стоичкова, Михаела Йерусалимова, 

Светослав Йорданов, Ралица Тасева, Лусия Кулкина 

 

Общи данни 
   ʈʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʩʝ ʥʘʤʠʨʘ ʚ ɿʘʧʘʜʥʘ ɹʲʣʛʘʨʠʷ, ʠʤʘ ʜʲʣʞʠʥʘ 40 ʢʤ (ʦʪ ʢʦʠʪʦ 

ʦʢʦʣʦ 25 km ʚ ɹʲʣʛʘʨʠʷ ʠ ʦʢʦʣʦ 15 km ʚ ʉʲʨʙʠʷ) ʠ ʩʨʝʜʝʥ ʥʘʢʣʦʥ 19,2
0
/00 (7,3

0
/00 ʚ 

ɹʲʣʛʘʨʠʷ). ʅʘʯʘʣʦʪʦ ʠ ʟʘʧʦʯʚʘ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʩʲʝʜʠʥʷʚʘʥʝ-ʚʣʠʚʘʥʝ ʥʘ ʨʝʢʠʪʝ ɹʦʞʠʮʢʘ (ʣʷʚ) 

ʠ ʃʠʩʠʥʘ (ʜʝʩʝʥ ʧʨʠʪʦʢ) ʚ ʉʲʨʙʠʷ. ʃʠʪʝʨʘʪʫʨʥʠʪʝ ʠʟʪʦʯʥʠʮʠ ʦʙʠʢʥʦʚʝʥʦ ʚʢʣʶʯʚʘʪ ʮʷʣʘʪʘ 

ʜʲʣʞʠʥʘ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʨʝʢʘ ɹʦʞʠʮʢʘ, ʠʜʚʘʱʘ ʦʪ ɺʘʩʠʥʩʢʦʪʦ ʝʟʝʨʦ ʠ ʪʘʢʘ 

ʜʲʣʞʠʥʘʪʘ ʠ ʩʪʘʚʘ 70 ʢʤ, ʦʪ ʢʦʠʪʦ ʦʢʦʣʦ 45 km ʚ ʉʲʨʙʠʷ (ɽʥʮʠʢʣʦʧʝʜʠʷ ʂʶʩʪʝʥʜʠʣ). 

ɺʦʜʦʩʙʦʨʥʘʪʘ ʦʙʣʘʩʪ ʝ ʩ ʧʣʦʱ 867 km
2
, ʥʘ ʙʲʣʛʘʨʩʢʘ ʪʝʨʠʪʦʨʠʷ 177,1 km

2
, ʥʘ ʩʨʲʙʩʢʘ 

ʪʝʨʠʪʦʨʠʷ, ʟʘʝʜʥʦ ʩ ʦʙʨʘʟʫʚʘʱʠʪʝ ʧʨʠʪʦʮʠ 689,9 km
2
 ʠ ʩʲʩ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 

1188 m, ʢʘʪʦ 46% ʦʪ ʥʝʷ ʝ ʟʘʣʝʩʝʥʘ. ʅʘʡ-ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʨʝʜʥʦʛʦʜʠʰʥʠʷʪ ʦʪʪʦʢ ʝ 

ʠʤʘʣʦ ʧʨʝʟ 1937-19,9 m
3
/s, ʘ ʥʘʡ-ʥʠʩʢʘ ʧʨʝʟ 1983-3,22 m

3
/s. ʏʝʩʪʦ ʠʤʘ ʣʝʜʦʚʠ ʷʚʣʝʥʠʷ 

ʜʦʩʪʠʛʘʱʠ ʜʦ 20 ʜʥʠ ʛʦʜʠʰʥʦ. ʉʨʝʜʥʘʪʘ ʤʲʪʥʦʩʪ ʥʘ ʚʦʜʘʪʘ ʝ 261 g/m
3
 (ʧʦ ʜʘʥʥʠ ʦʪ 1975-

84), ʩʨʝʜʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 211,5 mg/l (1969-84). ʇʨʦʣʝʪʥʦʪʦ ʧʲʣʥʦʚʦʜʠʝ ʦʙʠʢʥʦʚʝʥʦ 

ʥʘʩʪʲʧʚʘ ʚ ʢʨʘʷ ʥʘ ʬʝʚʨʫʘʨʠ ʠ ʟʘʚʲʨʰʚʘ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʶʥʠ, ʘ ʣʷʪʥʦʪʦ ʤʘʣʦʚʦʜʠʝ ʟʘʧʦʯʚʘ ʚ 

ʥʘʯʘʣʦʪʦ ʥʘ ʘʚʛʫʩʪ ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʦ ʦʢʪʦʤʚʨʠ-ʥʦʝʤʚʨʠ. ʇʦ-ʚʘʞʥʠ ʧʨʠʪʦʮʠ ʚ ɹʲʣʛʘʨʠʷ ʩʘ: 

ɼʦʞʜʝʚʠʮʘ (ʣʷʚ, ʚʣʠʚʘ ʩʝ ʧʨʠ ʤʘʭʘʣʘ ʆʣʪʦʤʘʥʮʠ ʥʘ ʩ. ɼʦʣʥʦ ʋʡʥʦ), ʃʦʤʥʠʯʢʘ ʨʝʢʘ ʠ 

ʋʡʥʝʱʠʮʘ (ʚʣʠʚʘʪ ʩʝ ʧʨʠ ʩ. ɼʦʣʥʦ ʋʡʥʦ). ɼʨʘʛʦʚʠʱʠʮʘ ʠʤʘ ʛʦʣʷʤʦ ʩʪʦʧʘʥʩʢʦ ʟʥʘʯʝʥʠʝ ʟʘ 

ʂʶʩʪʝʥʜʠʣʩʢʦ ʠ ʝ ʚʘʞʝʥ ʩʝʣʠʱʦʦʙʨʘʟʫʚʘʱ ʬʘʢʪʦʨ. ʇʦ ʧʨʦʣʦʤʘ ʠ ʧʨʝʤʠʥʘʚʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʰʦʩʝ ʂʶʩʪʝʥʜʠʣ ï ɹʦʩʠʣʝʛʨʘʜ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘ ɻʂʇʇ ʆʣʪʦʤʘʥʮʠ 

(ʛʝʦʛʨʘʬʩʢʠ ʢʦʦʨʜʠʥʘʪʠ  X 42Á24'45.5; Y 22Á32'15.8). ʀʤʘ ʠʟʛʨʘʜʝʥʘ ʤʨʝʞʘ ʦʪ ʩʲʦʨʲʞʝʥʠʷ 

ʟʘ  ʥʘʧʦʷʚʘʥʝ ʥʘ ʩʝʣʠʱʘ ʧʦ ʧʦʨʝʯʠʝʪʦ ʥʘ ʨʝʢʘʪʘ. ɼʥʝʩ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʚʦʜʦʩʥʘʙʜʷʚʘʥʝ ʥʘ ʂʶʩʪʝʥʜʠʣ, ʯʨʝʟ ʰʘʭʪʦʚʠ ʢʣʘʜʝʥʮʠ ʠ ʚʦʜʦʧʨʦʚʦʜ. ɺ ʨʝʢʘʪʘ ʩʝ ʨʘʟʚʠʚʘ 

ʧʲʩʪʲʨʚʘ, ʢʣʝʥ, ʤʨʷʥʘ. ɼʦ ʙʨʝʛʦʚʝʪʝ ʩʝ ʨʘʟʢʨʠʪʠ ʦʩʪʘʥʢʠ ʥʘ ʩʨʝʜʥʦʚʝʢʦʚʥʘ ʢʨʝʧʦʩʪ, ʧʨʠ 

ʩʝʣʦ ɼʦʣʥʦ ʋʡʥʦ, ʥʘ ʘʥʪʠʯʥʠ ʠ ʢʲʩʥʦʘʥʪʠʯʥʠ ʩʝʣʠʱʘ ʠ ʥʝʢʨʦʧʦʣ, ʩʨʝʜʥʦʚʝʢʦʚʥʠ ʩʝʣʠʱʘ ʠ  

ʩʨʝʜʥʦʚʝʢʦʚʥʘʪʘ ʮʲʨʢʚʘ, ʧʨʠ ʩʝʣʦ ɻʦʨʘʥʦʚʮʠ, ʥʘ ʘʥʪʠʯʥʠ ʠ ʢʲʩʥʦʘʥʪʠʯʥʠ ʩʝʣʠʱʘ, ʧʨʠ 

ʩʝʣʦ ɼʨʘʛʦʚʠʱʠʮʘ. 

 ʀʤʝʪʦ ɼʨʘʛʦʚʠʱʠʮʘ ʝ ʩʪʘʨʦ ʠ ʟʘ ʨʝʢʘʪʘ ʩʝ ʟʥʘʝ, ʯʝ ʥʦʩʠ ʪʦʚʘ ʠʤʝ ʦʱʝ ʦʪ 1576 ʛ. 

ɽʜʥʦʠʤʝʥʥʦʪʦ ʩʝʣʦ, ʢʦʝʪʦ ʩʝ ʷʚʷʚʘ ʦʩʥʦʚʥʦʪʦ ʩʝʣʠʱʝ ʚ ʙʲʣʛʘʨʩʢʘʪʘ ʯʘʩʪ ʠ ʦʪ 1956 ʛ. 

ʦʙʝʜʠʥʷʚʘ ʩʝʣʘʪʘ ʇʝʨʠʚʦʣ ʠ ʗʤʙʦʨʘʥʦ ʠ ʥʦʩʠ ʠʤʝʪʦ ʥʘ ʨʝʢʘʪʘ. ʀʤʝʪʦ ʚʝʨʦʷʪʥʦ ʝ 

ʦʙʨʘʟʫʚʘʥʦ ʦʪ ʧʨʠʣʘʛʘʪʝʣʥʦʪʦ ʥʘ ʠʤʝʪʦ ʥʘ ʩ. ɼʨʘʛʦʚʠʪʘ ʧʨʠ ʛʨ. ʎʘʨʠʙʨʦʜ (ɼʠʤʠʪʨʦʚʛʨʘʜ) 

ʚ ʉʲʨʙʠʷ (ɼʨʘʛʦʚʠʪʩʢʘ ʨʝʢʘ + ʥʘʩʪʘʚʢʘʪʘ -ʠʮʘ ʟʘ ʩʪʨʦʝʞʘ ʥʘ ʠʤʝʪʦ, ʟʘ ʩʨʘʚʥʝʥʠʝ ʚ ʨʘʡʦʥʘ ʩ. 

ɻʦʨʥʘ ɻʨʘʱʠʮʘ, ʩ. ʇʨʝʢʦʣʥʠʮʘ, ʨ. ʋʡʥʝʱʠʮʘ, ʨ. ɹʘʥʱʠʮʘ ʠ ʜʨ. ʇʦ ʥʘʨʦʜʥʘ ʝʪʠʤʦʣʦʛʠʷ 

ʨʝʢʘʪʘ ʩʝ ʥʘʨʠʯʘ ʪʘʢʘ, ʟʘʱʦʪʦ ʪʝʯʝ ʪʘʤ, ʢʲʜʝʪʦ ʠ ʝ ʜʨʘʛʦ ʠ ʯʝʩʪʦ ʤʝʥʠ ʢʦʨʠʪʦʪʦ ʩʠ (ʀʚʘʥ 

ʋʤʣʝʥʩʢʠ, 1985). 



 

ʈʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʧʨʠʪʦʮʠ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ ʠ ʚ ʪʦʚʘ 

ʦʪʥʦʰʝʥʠʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʝʢʦʩʠʩʪʝʤʘʪʘ ʠ ʚʣʠʷʝ ʚʲʨʭʫ ʥʝʷ. ʈʝʢʘ ʉʪʨʫʤʘ ʠʟʚʠʨʘ ʥʘ 2246 m 

ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ, ʥʘ 250 m ʶʞʥʦ ʦʪ ʚʨʲʭ ʏʝʨʥʠ ʚʨʲʭ (2290 m) ʚʲʚ ɺʠʪʦʰʘ. ɼʲʣʞʠʥʘʪʘ 

ʥʘ ʨʝʢʘʪʘ ʝ 415 km ʦʪ ʢʦʷʪʦ 290 km ʝ ʚ ɹʲʣʛʘʨʠʷ, ʘ ʦʩʪʘʥʘʣʠʪʝ 125 km ʚ ɻʲʨʮʠʷ, ʢʲʜʝʪʦ ʩʝ 

ʚʣʠʚʘ ʚ ʉʨʝʜʠʟʝʤʥʦ ʤʦʨʝ (ʌʠʛ. 1). ʈʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʝ ʜʝʩʝʥ ʧʨʠʪʦʢ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ ʦʪ 

ʧʲʨʚʠ ʧʦʨʷʜʲʢ, ʚʦʜʥʦ ʪʷʣʦ ʪʠʧ TR28-011111, ʢʦʜ EU_CD BG4ST700R019 (ɹʦʞʢʦʚ, 2011) 

ʉʧʦʨʝʜ ʈʘʤʢʦʚʘʪʘ ɼʠʨʝʢʪʠʚʘ ʟʘ ɺʦʜʠ (ʈɼɺ) (ɼʀʈɽʂʊʀɺɸ 2000/60/ɽʉ ʅɸ 

ɽɺʈʆʇɽʁʉʂʀʗ ʇɸʈʃɸʄɽʅʊ ʀ ʅɸ ʉʒɺɽʊɸ, 2000), ʠʟʩʣʝʜʚʘʥʠʷʪ ʨʘʡʦʥ ʧʦʧʘʜʘ ʚ 

ɽʢʦʨʝʛʠʦʥ 7, ʦʙʭʚʘʱʘʱ ʀʟʪʦʯʥʠ ɹʘʣʢʘʥʠ, ʢʦʡʪʦ ʚʢʣʶʯʚʘ ʖʞʥʘ ɹʲʣʛʘʨʠʷ, ʯʘʩʪʠ ʦʪ 

ʉʝʚʝʨʥʘ ɻʲʨʮʠʷ, ɽʚʨʦʧʝʡʩʢʘʪʘ ʯʘʩʪ ʥʘ ʊʫʨʮʠʷ, ɹʖʈ ʄʘʢʝʜʦʥʠʷ ʠ ʉʲʨʙʠʷ, ʚʢʣ. ʨʝʯʥʠʪʝ 

ʙʘʩʝʡʥʠ ʥʘ ʄʘʨʠʮʘ, ʄʝʩʪʘ ʠ ʉʪʨʫʤʘ (ʏʝʰʤʝʜʞʠʝʚ, 2008). 

 ʉʧʦʨʝʜ ʧʣʘʥ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʯʥʠʷ ʙʘʩʝʡʥ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ, ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʩʝ 

ʥʘʤʠʨʘ ʚ ʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʝ ʪʠʧ R3-ʧʣʘʥʠʥʩʢʠ ʪʠʧ, ʧʲʩʪʲʨʚʦʚʘ ʟʦʥʘ. (ʇʣʘʥ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ, ʄʆʉɺ). 

 

ʌʠʛ. 1 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪ ʨʘʡʦʥ 
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ɽʢʦʣʦʛʠʯʝʥ ʤʦʥʠʪʦʨʠʥʛ ʝ ʧʨʦʮʝʩʲʪ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʢʦʥʪʨʦʣ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʧʦ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ (ʚʲʟʜʫʭ, ʚʦʜʠ, ʧʦʯʚʘ, ʩʢʘʣʠ, ʝʢʦʩʠʩʪʝʤʠ, ʙʠʦʣʦʛʠʯʥʠ 

ʚʠʜʦʚʝ) ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʟʘ ʩʲʟʜʘʜʝʥʠ ʢʨʠʪʠʯʥʠ ʩʠʪʫʘʮʠʠ, ʚʨʝʜʥʠ ʠʣʠ ʦʧʘʩʥʠ ʟʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʭʦʨʘʪʘ. ʉʲʟʜʘʚʘ ʩʝ ʤʨʝʞʘ ʦʪ ʧʫʥʢʪʦʚʝ ʟʘ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ 

ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʮʷʣʘʪʘ ʩʪʨʘʥʘ. ʄʷʩʪʦʪʦ ʥʘ ʧʫʥʢʪʦʚʝʪʝ ʩʝ 

ʫʪʦʯʥʷʚʘ ʥʘ ʥʘʫʯʥʘ ʦʩʥʦʚʘ. ʇʨʘʚʠʣʦ ʝ ʧʫʥʢʪʦʚʝ ʜʘ ʩʝ ʠʟʛʨʘʞʜʘʪ ʦʢʦʣʦ ʟʘʤʲʨʩʠʪʝʣʠ. 

ɺʟʝʤʘʥʝʪʦ ʥʘ ʧʨʦʙʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʚʩʠʯʢʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʦʢʦʣʥʘʪʘ 

ʩʨʝʜʘ ï ʚʲʟʜʫʭ, ʧʦʚʲʨʭʥʦʩʪʥʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ, ʧʦʯʚʠ ʠ ʩʢʘʣʠ, ʩʣʝʜʠ ʩʝ ʜʚʠʞʝʥʠʝʪʦ ʥʘ 

ʦʪʧʘʜʲʮʠʪʝ.  

ʄʦʥʠʪʦʨʠʥʛʲʪ ʜʘʚʘ ʧʨʝʜʩʪʘʚʘ ʟʘ ʤʦʤʝʥʪʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʘʪʘ ʩʠʩʪʝʤʘ 

ʠʣʠ ʦʙʝʢʪ, ʥʦ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʜʘʥʥʠ ʦʪ ʧʨʝʜʠʰʝʥ ʤʦʥʠʪʦʨʠʥʛ ʩʝ ʧʦʣʫʯʘʚʘ ʥʘʜʝʞʜʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʝʥʜʝʥʮʠʠʪʝ ʚ ʠʟʤʝʥʝʥʠʝʪʦ ʥʘ ʥʘʙʣʶʜʘʚʘʥʘʪʘ ʩʠʩʪʝʤʘ. ɼʦʙʨʝ 



 

 3 

ʦʨʛʘʥʠʟʠʨʘʥʠʷʪ ʤʦʥʠʪʦʨʠʥʛ ʦʩʠʛʫʨʷʚʘ ʦʥʟʠ ʧʘʢʝʪ ʦʪ ʜʘʥʥʠ, ʢʦʠʪʦ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʦʙʝʢʪ ʠʣʠ ʩʠʩʪʝʤʘ (ʉʠʤʝʦʥʦʚʘ, ʃʦʚʯʠʥʦʚ, 2008). 

 

 

I. Физикогеографска характеристика 
 

Географско положение и граници 

 

ʈʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʩʝ ʥʘʤʠʨʘ ʚ ʉʲʨʙʠʷ ʠ ɹʲʣʛʘʨʠʷ, ʪʷ ʝ ʜʝʩʝʥ ʠ ʚʪʦʨʠ ʧʦ 

ʧʲʣʥʦʚʦʜʠʝ ʧʨʠʪʦʢ ʥʘ ʨ. ʉʪʨʫʤʘ. ɺʦʜʠ ʥʘʯʘʣʦʪʦ ʩʠ ʦʪ ʤ. Ăʂʲʨʚʘʚʠ ʢʘʤʲʢñ ʚ ʉʲʨʙʠʷ. 

ɼʦʣʠʥʘʪʘ ʠ ʩʲʝʜʠʥʷʚʘ ɹʦʩʠʣʝʛʨʘʜʩʢʘʪʘ ʠ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʆʪ ʜʲʨʞʘʚʥʘʪʘ 

ʛʨʘʥʠʮʘ ʜʦ ʩ. ɼʦʣʥʦ ʫʡʥʦ ʠʤʘ ʠʟʪʦʯʥʘ ʧʦʩʦʢʘ, ʦʪ ʩ. ɼʨʘʛʦʚʠʱʠʮʘ ʜʦ ʩ. ʉʪʝʥʩʢʦ- 

ʶʛʦʠʟʪʦʯʥʘ, ʘ ʜʦ ʫʩʪʠʝʪʦ ʩʠ (ʤʝʞʜʫ ʩʝʣʦ ʈʲʞʜʘʚʠʮʘ ʠ ʐʠʰʢʦʚʮʠ)- ʠʟʪʦʯʥʘ ʧʦʩʦʢʘ. ʊʝʯʝ ʚ 

ʜʲʣʙʦʢ ʧʨʦʣʦʤ ʚ ʧʣʘʥʠʥʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʂʨʘʠʱʝ. ʆʙʨʘʟʫʚʘ ʩʣʦʞʥʠ ʚʩʝʯʝʥʠ ʤʝʘʥʜʨʠ. 

ɼʦʣʠʥʥʦʪʦ ʜʲʥʦ ʝ ʩʣʘʙʦ ʨʘʟʚʠʪʦ: ʧʨʠ ʤʘʭʘʣʘ ʆʣʪʦʤʘʥʮʠ ʠ ʩ. ɼʦʣʥʦ ʋʡʥʦ ʠ ɻʦʨʘʥʦʚʮʠ 

ʦʙʨʘʟʫʚʘ ʜʦʣʠʥʥʠ ʨʘʟʰʠʨʝʥʠʷ. 

 

Климатична характеристика 

 

ʂʶʩʪʝʥʜʠʣʩʢʘ ʦʙʱʠʥʘ ʧʦʧʘʜʘ ʚ ʟʦʥʘ ʥʘ ʧʨʝʭʦʜʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʝʥ ʢʣʠʤʘʪ, ʘ ʚ 

ʨʘʡʦʥʠʪʝ ʩ ʧʦ-ʛʦʣʷʤʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ï ʚ ʟʦʥʘʪʘ ʥʘ  ʧʣʘʥʠʥʩʢʠʷ.  ʏʫʚʩʪʚʘ ʩʝ ʠ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ ʚʣʠʷʥʠʝ (ʛʣʘʚʥʦ ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ). 

ʇʨʝʭʦʜʥʦʪʦ ʛʝʦʛʨʘʬʩʢʦ ʧʦʣʦʞʝʥʠʝ ʠ ʨʝʣʝʬʲʪ ʩʲʟʜʘʚʘʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʧʨʦʷʚʘʪʘ ʥʘ 

ʢʣʠʤʘʪʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ, ʚʘʣʝʞʠ, ʚʝʪʨʦʚʝ ʠ ʜʨ.) ʚ ʂʶʩʪʝʥʜʠʣ.  

ʉʧʦʨʝʜ ʢʣʠʤʘʪʠʯʥʘʪʘ ʧʦʜʷʣʙʘ ʥʘ ʩʪʨʘʥʘʪʘ, ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʦʙʱʠʥʘ ʩʝ 

ʬʦʨʤʠʨʘʪ ʪʨʠ ʪʠʧʘ ʢʣʠʤʘʪ ï ʫʤʝʨʝʥʦʢʦʥʪʠʥʝʥʪʘʣʝʥ,  ʧʨʝʭʦʜʥʦʢʦʥʪʠʥʝʥ-ʪʘʣʝʥ ʠ 

ʧʣʘʥʠʥʩʢʠ.  

ʉʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ 11,2Áʉ. ʅʘʡ-ʚʠʩʦʢʘʪʘ ʩʨʝʜʥʦʤʝʩʝʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʝ 

ʧʨʝʟ ʶʣʠ (21,8Áʉ), ʘ ʥʘʡ-ʥʠʩʢʘʪʘ ʧʨʝʟ ʷʥʫʘʨʠ (-0,8Áʉ). ɻʦʜʠʰʥʘʪʘ ʪʝʤʧʝʨʘʪʫʨʥʘ ʘʤʧʣʠʪʫʜʘ 

ʝ 22,6Áʉ. 

ɺʘʣʝʞʠʪʝ ʩʘ ʫʤʝʨʝʥʦ ʠʟʨʘʟʝʥʠ - ʩʨʝʜʥʦʛʦʜʠʰʥʦ 624 mm, ʢʘʪʦ ʩʥʝʞʥʘʪʘ ʧʦʢʨʠʚʢʘ ʩʝ 

ʟʘʜʲʨʞʘ ʩʨʝʜʥʦ 30-40 ʜʥʠ ʧʨʝʟ ʟʠʤʘʪʘ. ʉʨʝʜʥʠʷʪ ʛʦʜʠʰʝʥ ʤʘʢʩʠʤʘʣʝʥ ʜʝʥʦʥʦʱʝʥ ʚʘʣʝʞ ʝ 

18 mm, ʢʘʪʦ ʚʘʨʠʨʘ ʦʪ 14 mm (ʤ. ʤʘʨʪ) ʜʦ 22 mm (ʤ. ʶʥʠ).  

ɺʣʘʞʥʦʩʪʪʘ ʥʘ ʚʲʟʜʫʭʘ ʝ ʫʤʝʨʝʥʦ ʠʟʨʘʟʝʥʘ. ʊʷ ʩʝ ʜʚʠʞʠ ʤʝʞʜʫ 56% (ʘʚʛʫʩʪ) ʠ 83% 

(ʜʝʢʝʤʚʨʠ) ʠ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʘ ʧʨʝʟ ʣʝʪʥʠʪʝ ʤʝʩʝʮʠ (ʦʩʦʙʝʥʦ ʧʨʝʟ ʘʚʛʫʩʪ). ʉʨʝʜʥʘʪʘ 

ʛʦʜʠʰʥʘ ʦʪʥʦʩʠʪʝʣʥʘ ʚʣʘʞʥʦʩʪ ʝ   69%. ʊʷ ʝ ʧʦ-ʤʘʣʢʘ ʧʨʝʟ ʶʣʠ ʠ ʘʚʛʫʩʪ ʠ ʧʦ-ʛʦʣʷʤʘ ʢʲʤ 

ʢʨʘʷ ʥʘ ʝʩʝʥʪʘ ʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʟʠʤʘʪʘ. 

ʉʨʝʜʥʘʪʘ ʦʙʣʘʯʥʦʩʪ ʝ ʫʤʝʨʝʥʘ ï ʦʢʦʣʦ 53%. ʅʘʡ-ʷʩʝʥ ʝ ʧʝʨʠʦʜʲʪ ʤʝʞʜʫ ʶʣʠ ʠ 

ʩʝʧʪʝʤʚʨʠ, ʘ ʥʘʡ-ʤʨʘʯʝʥ ï ʧʨʝʟ ʥʦʝʤʚʨʠ ʠ ʷʥʫʘʨʠ.  

ʉʨʝʜʥʦʛʦʜʠʰʥʘʪʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʩʣʲʥʯʝʚʦʪʦ ʛʨʝʝʥʝ ʚ ʠʟʚʲʥʧʣʘʥʠʥʩʢʠʪʝ 

ʪʝʨʠʪʦʨʠʠ ʝ ʦʢʦʣʦ 2200 ʯʘʩʘ, ʢʘʪʦ ʚ ʧʣʘʥʠʥʩʢʠʪʝ ʯʘʩʪʠ ʚʘʨʠʨʘ ʚ ʰʠʨʦʢʠ ʛʨʘʥʠʮʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʣʦʞʝʥʠʝʪʦ ʥʘ ʩʢʣʦʥʦʚʝʪʝ. ɹʨʦʷʪ ʥʘ ʷʩʥʠʪʝ ʜʥʠ ʧʦ ʦʙʱʘ ʦʙʣʘʯʥʦʩʪ ʝ 71  

ʛʦʜʠʰʥʦ. 

ʂʦʪʣʦʚʠʥʘʪʘ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩʲʩ ʩʣʘʙʘ ʚʝʪʨʦʚʠʪʦʩʪ. ʅʘʡ-ʚʝʪʨʦʚʠʪʘ ʝ ʧʨʦʣʝʪʪʘ, ʘ 

ʥʘʡ-ʪʠʭʘ ʝʩʝʥʪʘ. ʇʨʝʦʙʣʘʜʘʚʘʱʠʪʝ ʧʦʩʦʢʠ ʥʘ ʚʝʪʨʦʚʝʪʝ ʩʘ ʟʘʧʘʜʥʠʪʝ ʠ ʩʝʚʝʨʦʟʘʧʘʜʥʠʪʝ, 

ʩʣʝʜʚʘʥʠ ʦʪ ʠʟʪʦʯʥʠʪʝ ʠ ʩʝʚʝʨʦʠʟʪʦʯʥʠʪʝ. ʉʨʝʜʥʘʪʘ ʛʦʜʠʰʥʘ ʩʢʦʨʦʩʪ ʥʘ ʚʷʪʲʨʘ ʝ 0,9 m/s, 

ʢʪʦ ʚʘʨʠʨʘ ʦʪ 0,6 m/s (ʤ. ʦʢʪʦʤʚʨʠ) ʜʦ 1,3 m/s (ʤ. ʤʘʨʪ) (ʊʠʰʢʦʚ ʠ ʜʨ., 1995). 

http://bg.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
http://bg.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BC%D0%B0
http://bg.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BC%D0%BF%D0%B5%D1%80%D0%B0%D1%82%D1%83%D1%80%D0%B0
http://bg.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%B5%D0%B6
http://bg.wikipedia.org/wiki/%D0%92%D0%BB%D0%B0%D0%B6%D0%BD%D0%BE%D1%81%D1%82
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Хидрогеографска характеристика 

 

   ʈʝʢʠʪʝ ʠ ʧʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ ʚ ʠʟʩʣʝʜʚʘʥʘʪʘ ʪʝʨʠʪʦʨʠʷ ʩʘ ʧʨʠʨʦʜʥʠ ʢʦʤʧʦʥʝʥʪʠ, 

ʢʦʠʪʦ ʩʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʩʪʘʥʘʣʠʪʝ ï ʢʣʠʤʘʪ, ʨʝʣʝʬ, ʛʝʦʣʦʞʢʘ ʦʩʥʦʚʘ ʠ ʜʨ. ɻʣʘʚʥʘ 

ʦʪʚʦʜʥʠʪʝʣʥʘ ʘʨʪʝʨʠʷ ʝ ʨʝʢʘ ʉʪʨʫʤʘ, ʚ ʢʦʷʪʦ ʩʝ ʚʣʠʚʘʪ ʨʝʢʠʪʝ ʊʨʝʢʣʷʥʩʢʘ, ɼʨʘʛʦʚʠʱʠʮʘ, 

ɹʠʩʪʨʠʮʘ, ɹʘʥʱʠʮʘ, ʅʦʚʦʩʝʣʩʢʘ, ɽʣʝʱʥʠʮʘ, ɼʞʝʨʤʘʥ ʠ ʈʠʣʘ. ʇʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ ʩʘ ʥʘ 

ʩʨʘʚʥʠʪʝʣʥʦ ʚʠʩʦʢʦ ʥʠʚʦ. ʂʘʨʩʪʦʚʠ ʚʦʜʠ ʠʤʘ ʛʣʘʚʥʦ ʚ ʂʶʩʪʝʥʜʠʣʩʢʦ ʂʨʘʠʱʝ. ʂʨʘʡ ʩʝʣʦ 

ʇʦʣʩʢʘ ʉʢʘʢʘʚʠʮʘ ʨʝʢʘ ɻʦʣʝʤʠ ʜʦʣ ʦʙʨʘʟʫʚʘ ʚʦʜʦʧʘʜʘ ʉʢʘʢʘʚʠʮʘ ʩ ʚʠʩʦʯʠʥʘ 70 m. 

ʗʟʦʚʠʨʠʪʝ ñɼʷʢʦʚʦò, ñɹʝʨʩʠʥò, ñɼʨʝʥʦʚʜʦʣò ʠ ñɹʘʛʨʝʥʮʠò ʩʝ ʠʟʧʦʣʟʚʘʪ ʛʣʘʚʥʦ ʟʘ 

ʥʘʧʦʷʚʘʥʝ. 

ʇʨʝʟ ʤʣʘʜʠʷ ʪʝʨʮʠʝʨ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʝ ʧʨʝʜʩʪʘʚʣʷʚʘʣʘ ʩʣʘʜʢʦʚʦʜʥʦ 

ʝʟʝʨʦ. ʇʨʝʟ ʢʚʘʨʪʝʨʥʝʨʘ ʪʘʟʠ ʢʦʪʣʦʚʠʥʘʪʘ ʠ ʦʙʛʨʘʜʥʠʪʝ ʡ ʯʘʩʪʠ ʩʘ ʦʙʭʚʘʥʘʪʠ ʦʪ ʨʝʜʠʮʘ 

ʜʚʠʞʝʥʠʷ, ʢʦʠʪʦ ʩʲʟʜʘʚʘʪ ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ ʧʦ ʨ. ʉʪʨʫʤʘ ʠ ʥʝʡʥʠʪʝ ʧʨʠʪʦʮʠ. ʆʬʦʨʤʷʥʝʪʦ ʥʘ 

ʨʝʯʥʘʪʘ ʤʨʝʞʘ ʚ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʝ ʪʷʩʥʦ ʩʚʲʨʟʘʥʘ ʩ ʪʝʢʪʦʥʩʢʠʪʝ ʜʚʠʞʝʥʠʷ. ʊʝ 

ʩʘ ʦʧʨʝʜʝʣʠʣʠ ʥʝ ʩʘʤʦ ʦʩʥʦʚʥʘʪʘ ʧʦʩʦʢʘ ʥʘ ʉʪʨʫʤʘ ʢʘʪʦ ʛʣʘʚʥʘ ʭʠʜʨʦʛʨʘʬʩʢʘ ʘʨʪʝʨʠʷ, ʥʦ 

ʠ ʥʘ ʥʝʡʥʠʪʝ ʧʨʠʪʦʮʠ ï ɼʨʘʛʦʚʠʱʠʮʘ, ɹʠʩʪʨʠʮʘ, ɽʣʝʰʥʠʮʘ ʠ ʅʦʚʦʩʝʣʩʢʘ. ɺʩʠʯʢʠʪʝ ʨʝʢʠ 

ʩʘ ʢʲʩʠ, ʤʘʣʦʚʦʜʥʠ ʠ ʥʝ ʦʩʠʛʫʨʷʚʘʪ ʜʦʙʨʦ ʝʩʪʝʩʪʚʝʥʦ ʥʘʧʦʷʚʘʥʝ. 

ʇʦʜʧʦʯʚʝʥʠʪʝ ʚʦʜʠ ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʜʲʣʙʦʢʠ. ʇʣʠʪʢʠ ʧʦʜʧʦʯʚʝʥʠ ʚʦʜʠ ʠʤʘ ʢʨʘʡ ʨ. 

ʉʪʨʫʤʘ ʠ ʜʦʣʥʦʪʦ ʪʝʯʝʥʠʝ ʥʘ ʨ. ɼʨʘʛʦʚʠʱʠʮʘ, ʥʦ ʪʝ ʥʝ ʩʝ ʠʟʧʦʣʚʘʪ ʟʘ ʥʘʧʦʷʚʘʥʝ. 

ʈʝʢʠʪʝ ʠʤʘʪ ʜʲʞʜʦʚʥʦʩʥʝʞʝʥ ʨʝʞʠʤ, ʩ ʧʲʣʥʦʚʦʜʠʝ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʠ ʝʩʝʥʪʘ ʠ ʧʦʯʪʠ 

ʧʨʝʩʲʭʚʘʪ ʧʨʝʟ ʣʷʪʦʪʦ. 

 

Почви 

 

ʇʦʯʚʠʪʝ ʚ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ, ʧʨʝʟ ʢʦʷʪʦ ʤʠʥʘʚʘʪ ʠ ʨʝʢʘ ʉʪʫʤʘ ʠ ʥʝʡʥʠʪʝ 

ʜʝʩʥʠ ʧʨʠʪʦʮʠ - ʨʝʢʠʪʝ ɼʨʘʛʦʚʠʱʠʮʘ, ɹʠʩʪʨʠʮʘ, ɹʘʥʱʠʮʘ ʠ ʅʦʚʦʩʝʣʩʢʘ ʩʘ ʨʘʟʥʦʦʙʨʘʟʥʠ, 

ʥʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʩʣʘʙʦ ʦʧʦʜʟʦʣʝʥʠʪʝ ʠ ʦʧʦʜʟʦʣʝʥʠ ʢʘʥʝʣʝʥʠ ʛʦʨʩʢʠ ʠ ʢʘʬʷʚʠ ʛʦʨʩʢʠ ʧʦʯʚʠ. 

ʇʦʣʝʪʦ ʝ ʟʘʝʪʦ ʦʪ ʩʣʘʙʦ ʠʟʣʫʞʝʥʠ ʠ ʠʟʣʫʞʝʥʠ ʢʘʥʝʣʝʥʠ ʧʦʯʚʠ. ʂʨʘʡ ʨ. ʉʪʨʫʤʘ ʩʝ ʩʨʝʱʘʪ 

ʘʣʫʚʠʘʣʥʦ ʠ ʜʝʣʫʚʠʘʣʥʦ ï ʣʠʚʘʜʥʠ ʧʦʯʚʠ. ʇʦ ʠʟʪʦʯʥʘʪʘ ʠ ʶʞʥʘʪʘ ʦʛʨʘʜʘ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʩʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʣʘʙʦ ʦʧʦʜʟʦʣʝʥʠʪʝ ʢʘʥʝʣʝʥʠ ʛʦʨʩʢʠ ʧʦʯʚʠ. ʇʦ ʟʘʧʘʜʥʘʪʘ ʦʛʨʘʜʘ 

ʢʘʥʝʣʝʥʠʪʝ ʛʦʨʩʢʠ ʧʦʯʚʠ ʩʲʱʦ ʟʘʝʤʘʪ ʛʦʣʝʤʠ ʧʣʦʱʠ. ʅʘ ʤʝʩʪʘ ʚ ʧʦʣʝʪʦ ʩʝ ʥʘʤʠʨʘʪ ʧʦ-

ʤʘʣʢʠ ʠʣʠ ʧʦ-ʛʦʣʝʤʠ ʧʝʪʥʘ ʦʪ ʯʝʨʥʦʟʝʤʥʠ ʩʤʦʣʥʠʮʠ. ɿʘ ʦʚʦʱʘʨʩʪʚʦʪʦ ʥʘʡ-ʛʦʣʷʤʦ 

ʟʥʘʯʝʥʠʝ ʠʤʘʪ ʘʣʫʚʠʘʣʥʠʪʝ ʧʦʯʚʠ. ʇʦʯʚʠʪʝ ʚ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ ʩʘ ʧʨʠʨʦʜʥʦ 

ʚʢʠʩʣʝʥʠ ʩ ʢʠʩʝʣʠʥʥʦʩʪ ʨʅ=5.5-6.5. ʏʝʨʥʦʟʝʤ-ʩʤʦʣʥʠʮʠʪʝ ʩʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʘʤʦ ʚʲʚ ʚʠʜ 

ʥʘ ʥʝʛʦʣʝʤʠ ʧʝʪʥʘ ʚ ʩʝʚʝʨʦʟʘʧʘʜʥʘʪʘ ʯʘʩʪ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ. ʂʘʬʷʚʠʪʝ ʛʦʨʩʢʠ 

ʧʲʢ ʧʦʢʨʠʚʘʪ ʧʦʷʩʘ ʦʪ 800 ʜʦ 1900 m ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ , ʪʘʢʘ ʯʝ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʘ 

ʘʣʫʚʠʘʣʥʦ-ʣʠʚʘʜʥʠʪʝ, ʢʦʠʪʦ ʟʘʝʤʘʪ ʜʲʥʦʪʦ ʥʘ ʂʶʩʪʝʥʜʠʣʩʢʘ ʢʦʪʣʦʚʠʥʘ ʠ ʟʘʣʠʚʥʠʪʝ ʠ 

ʥʘʜʟʘʣʠʚʥʠʪʝ ʪʝʨʘʩʠ ʥʘ ʨʝʢʠʪʝ ï ʉʪʨʫʤʘ, ɼʨʘʛʦʚʠʱʠʮʘ, ɹʠʩʪʨʠʮʘ ʠ ɹʘʥʱʠʮʘ, ʢʦʠʪʦ 

ʧʨʝʩʪʘʚʣʷʚʘ ʠ ʠʥʪʝʨʝʩ ʟʘ ʦʚʦʱʘʨʩʪʚʦʪʦ. ʂʘʥʝʣʝʥʠʪʝ ʛʦʨʩʢʠ ʧʦʯʚʠ ʩʲʱʦ ʩʘ ʧʦʜʭʦʜʷʱʠ ʟʘ 

ʦʚʦʱʥʠ ʥʘʩʘʞʜʝʥʠʷ ʠ ʟʘʝʤʘʪ ʧʝʨʠʬʝʨʥʠʪʝ ʯʘʩʪʠ ʥʘ ʢʦʪʣʦʚʠʥʘʪʘ ʠ ʩʢʣʦʥʦʚʝʪʝ ʜʦ 800 m 

ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ (ʀʚʘʥʯʝʚ, ɽ, 1996). 

 

 

 

http://bg.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%81%D0%BA%D0%B0_%D0%A1%D0%BA%D0%B0%D0%BA%D0%B0%D0%B2%D0%B8%D1%86%D0%B0
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Геология на района 

 

 ɻʣʘʚʥʘ ʜʨʝʥʘʞʥʘ ʘʨʪʝʨʠʷ ʥʘ ʨʘʡʦʥʘ ʝ ʨʝʢʘ ʉʪʨʫʤʘ ʩ ʜʚʘ ʛʣʘʚʥʠ ʜʝʩʥʠ ʧʨʠʪʦʢʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʨʝʢʘ ɹʠʩʪʨʠʮʘ ʠ ʪʝʭʥʠʪʝ ʧʨʠʪʦʮʠ.  

 ɻʝʦʣʦʞʢʠʷʪ ʩʪʨʦʝʞ ʥʘ ʨʘʡʦʥʘ ʝ ʩʣʦʞʝʥ ʧʦʨʘʜʠ ʨʘʟʥʦʦʙʨʘʟʥʘʪʘ ʩʠ ʩʪʨʘʪʠʛʨʘʬʠʷ, ʠ 

ʠʥʪʝʥʟʠʚʥʘʪʘ ʤʥʦʛʦʢʨʘʪʥʘ ʜʝʬʦʨʤʘʮʠʷ. ɺ ʨʘʡʦʥʘ ʩʝ ʨʘʟʢʨʠʚʘ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʤʘʛʤʝʥʠ, 

ʩʝʜʠʤʝʥʪʥʠ ʠ ʤʝʪʘʤʦʨʥʠ ʩʢʘʣʠ ʩ ʢʲʩʥʦʧʨʦʪʝʨʦʟʦʡʩʢʘ, ʧʘʣʝʦʟʦʡʩʢʘ, ʪʨʠʩʢʘ, ʱʨʩʢʦ-

ʨʘʥʥʦʢʨʝʜʥʘ, ʧʘʣʝʦʛʝʥʩʢʘ ʠ ʥʝʦʛʝʥ-ʢʚʘʪʝʨʥʝʨʥʘ ʚʲʟʨʘʩʪ. 

ʈʘʡʦʥʲʪ ʝ ʠʟʚʝʩʪʝʥ ʦʱʝ ʦʪ ʜʨʝʚʥʦʩʪʪʘ ʢʘʪʦ ʙʦʛʘʪ ʥʘ ʢʦʨʝʥʥʠ ʠ ʨʘʟʩʠʧʥʠ ʥʘʭʦʜʠʱʘ 

ʦʪ ʟʣʘʪʦ (ʦʢʦʣʦ ʩʝʣʘʪʘ ʉʦʚʦʣʷʥʦ, ɼʨʘʛʦʚʠʱʠʮʘ, ʉʢʨʠʥʦ, ɿʣʦʛʦʰ). ʂʦʨʝʥʥʦ ʥʘʭʦʜʱʝ ʝ 

ʝʢʩʧʣʦʘʪʠʨʘʥʦ ʦʢʦʣʦ ʩʝʣʦ ɻʦʨʥʦ ʫʡʥʦ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʠ ʪʝʨʮʠʝʨʥʠʪʝ ʩʝʜʠʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʙʠʣʠ ʧʨʝʜʤʝʪ ʥʘ ʪʲʨʩʝʥʝ 

ʠ ʧʨʦʫʯʚʘʥʝ ʟʘ ʚʲʛʣʠʱʘ, ʢʘʢʚʠʪʦ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʠ ʝʢʩʧʣʦʘʪʠʨʘʥʠ ʚ ʤʠʥʘ ʅʠʢʦʣʠʯʝʚʮʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʶʞʥʦ ʦʪ ʨʘʡʦʥʘ. 

 ʇʨʘʢʪʠʯʝʩʢʘ ʮʝʥʥʦʩʪ ʠʤʘʪ ʠ ʩʪʨʦʠʪʝʣʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ï ʧʘʣʝʦʛʝʥʩʢʠʪʝ ʛʣʠʥʠ ʧʨʠ 

ɼʨʘʛʦʚʠʱʠʮʘ, ʢʘʨʠʝʨʠʪʝ ʟʘ ʪʨʦʰʝʥ ʢʘʤʲʢ ʚ ʪʨʠʘʢʩʠʪʝ ʢʘʨʙʦʥʘʪʥʠ ʩʝʜʠʤʝʥʪʠ ʧʨʠ ɿʝʤʝʥ, 

ɻʲʨʙʠʥʦ, ɿʣʦʛʦʰ, ʙʘʩʪʨʠʝʨʠʪʝ ʚ ʢʚʘʪʝʨʥʝʨʥʠʪʝ ʘʣʫʚʠʘʣʥʠ ʩʝʜʠʤʝʥʪʠ ʠ ʜʨ. 

 ʈʘʡʦʥʲʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʨʘʟʯʣʝʥʝʥ ʨʝʣʝʬ, ʨʝʟʫʣʪʘʪ ʦʪ ʠʥʪʝʥʟʠʚʥʠ ʥʝʦʪʝʢʪʦʥʩʢʠ 

ʜʚʠʞʝʥʠʷ. ʊʦʟʠ ʬʘʢʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʠʤʘ ʧʨʝʜʚʠʜ, ʚʲʧʨʝʢʠ ʥʠʩʢʘʪʘ ʩʧʦʨʝʜ ʩʪʘʪʠʩʪʠʯʝʩʢʠʪʝ 

ʜʘʥʥʠ ʩʪʝʧʝʥ ʥʘ ʩʝʠʟʤʠʯʥʘ ʘʢʪʠʚʥʦʩʪ. ʉʪʨʲʤʥʠʪʝ ʩʢʘʣʥʠ ʦʪʢʦʩʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ 

ʧʦʪʝʥʮʠʘʣʥʘ ʦʧʘʩʥʦʩʪ ʟ ʨʘʟʚʠʪʠʝ ʥʘ ʩʨʫʪʠʱʥʠ ʧʨʦʮʝʩʠ (ɿʘʛʦʨʯʝʚ, ʀ., 1993). 

 ʅʝʦ-ʧʨʦʪʝʨʦʟʦʡʩʢʠ ʩʢʘʣʠ. ʇʨʝʟ ʮʷʣʘʪʘ ʩʠ ʜʲʣʞʠʥʘ ʚ ʉʲʨʙʠʷ ʠ ʧʨʝʟ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʧʦʣʦʚʠʥʘʪʘ ʩʠ ʜʲʣʞʠʥʘ ʚ ɹʲʣʛʘʨʠʷ ʦʪ ɻʂʇʇ ʆʣʪʦʤʘʥʮʠ ʜʦ ʩʝʣʦ ɼʨʘʛʦʚʠʱʠʮʘ, ʨʝʢʘʪʘ 

ʧʨʝʤʠʥʘʚʘ ʧʨʝʟ ʣʠʩʝʮʢʠʪʝ ʜʠʦʨʠʪʠ. ɺʲʟʨʘʩʪʪʘ ʠʤ ʝ ʥʝʦ-ʧʨʦʪʝʨʦʟʦʡʩʢʘ ʠ ʩʘ ʯʘʩʪ ʦʪ 

ʃʠʩʝʮʢʠʷ ʦʨʪʦʤʝʪʘʤʦʨʬʝʥ ʢʦʤʣʝʢʩ (ʌʠʛ. 2). ʊʝ ʩʘ ʪʲʤʥʦʟʝʣʝʥʠ ʥʘ ʮʚʷʪ, ʟʜʨʘʚʠ ʠ ʪʝʞʢʠ, 

ʩʨʝʜʥʦʟʲʨʥʝʩʪʠ ʩʢʘʣʠ. ʊʝʢʩʪʫʨʘʪʘ ʠʤ ʝ ʤʘʩʠʚʥʘ ʠ ʛʨʫʙʦʰʠʩʪʦʟʥʘ. ɺ ʤʠʥʝʨʘʣʥʠʷʪ ʠʤ 

ʩʲʩʪʘʚ ʫʯʘʩʪʚʘʪ ʨʝʣʠʢʪʦʚ ʧʣʘʛʠʦʢʣʘʟ, ʢʚʘʨʮ, ʝʧʠʜʦʪ, ʮʠʦʟʠʪ, ʭʣʦʨʠʪ, ʙʠʦʪʠʪ, ʤʫʩʢʦʚʠʪ, 

ʢʘʣʮʠʪ ʠ ʘʢʮʝʩʦʨʥʠ ʤʠʥʝʨʘʣʠ ï ʘʧʘʪʠʪ, ʰʝʝʣʠʪ(?), ʨʫʜʥʠ ʤʠʥʝʨʘʣʠ. ʄʝʪʘʤʦʨʬʥʘʪʘ 

ʧʨʦʤʷʥʘ ʝ ʧʦ-ʩʣʘʙʦ ʠʟʨʘʟʝʥʘ. 

 ʄʝʪʘʛʘʙʨʘʪʘ (ʤʝʪʘʛʘʙʨʦʜʠʦʨʠʪʠ) ʩʘ ʪʲʤʥʦʩʠʚʠ-ʟʝʣʝʥʠ, ʟʜʨʘʚʠ ʠ ʤʘʩʠʚʥʠ ʩʢʘʣʠ, 

ʦʙʠʢʥʦʚʝʥʦ ʩ ʞʝʣʝʟʥʠ ʭʠʜʨʦʦʢʩʠʜʠ ʧʦ ʧʫʢʥʘʪʠʥʠ ʠ ʠʟʚʝʪʨʠʪʝʣʥʠ ʧʣʦʩʢʦʩʪʠ. ʊʝʢʩʪʫʨʘʪʘ 

ʠʤ ʝ ʤʘʩʠʚʥʘ ʜʦ ʛʨʫʙʦ-ʰʠʩʪʦʟʥʘ, ʘ ʩʪʨʫʢʪʫʨʘʪʘ ʙʣʘʩʪ-ʛʘʙʨʦʚʘ, ʙʣʘʩʦʦʬʠʪʦʚʘ, 

ʤʠʢʨʦʛʨʘʥʦʙʣʘʩʪʥʘ, ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʥʘ. ɺ ʤʠʥʝʨʘʣʥʠʷ ʠʤ ʩʲʩʪʘʚ ʫʯʘʩʪʚʘʪ ʨʝʣʠʢʪʦʚ 

ʧʣʘʛʠʦʢʣʘʟ, ʠ ʤʝʪʘʤʦʨʬʦʛʝʥʥʠ ʮʠʦʟʠʪ, ʝʧʠʜʦʪ, ʢʣʠʥʦʮʠʦʟʠʪ, ʩʝʨʠʮʠʪ, ʘʣʙʠʪ, ʢʚʘʨʮ, 

ʘʤʬʠʙʦʣʦʚʠ ʤʠʥʝʨʘʣʠ, ʭʣʦʨʠʪ, ʨʫʪʠʣ, ʪʠʪʘʥʠʪ, ʢʘʨʙʦʥʘʪ.  

 ʉʣʘʙʦ ʥʘʰʠʩʪʝʥʠʪʝ ʜʦ ʤʘʩʠʚʥʠ ʜʠʦʨʠʪʠ ʩʝ ʨʘʟʢʨʠʚʘʪ ʚ ʘʣʦʭʪʦʥʥʦ ʧʦʣʦʞʝʥʠʝ ʧʦ 

ʜʦʣʠʥʘʘ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ (ʤʝʞʜʫ ʩ. ɻʦʨʘʥʦʚʮʠ ʠ ʩ. ɼʦʣʥʦ ʫʡʥʦ) (ɿʘʛʦʨʯʝʚ, ʀ., 1993). 

 ʂʚʘʪʝʨʥʝʨʥʠ ʥʘʩʣʘʛʠ. ɺ ʨʘʡʦʥʘ ʥʘ ʩʝʣʦ ɼʨʘʛʦʚʠʱʠʮʘ ʜʦ ʚʣʠʚʘʥʝʪʦ ʠ ʚ ʨʝʢʘ ʉʪʨʫʤʘ, 

ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʧʨʝʤʠʥʘʚʘ ʧʨʝʜʠʤʥʦ ʧʨʝʟ ʢʚʘʪʝʨʥʝʨʥʠ ʥʘʩʣʘʛʠ, ʪʲʡ ʢʘʪʦ ʪʘʤ ʪʷ ʠʟʣʠʟʘ 

ʦʪ ʧʣʘʥʠʥʩʢʠʷ ʨʝʣʝʬ ʥʘ ʃʠʩʝʮ ʧʣʘʥʠʥʘ ʠ ʥʘʚʣʠʟʘ ʚ ʨʘʚʥʠʥʥʦ ʧʦʥʠʞʝʥʠʝ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ ʚ 

ʂʶʩʪʝʥʜʠʣʩʢʘ ʢʦʪʣʦʚʠʥʘ. ʂʚʘʪʝʨʥʝʨʥʠʪʝ ʥʘʩʣʘʛʠ ʠʤʘʪ ʟʥʘʯʠʪʝʣʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʘ 

ʧʨʠʚʲʨʟʘʥʠ ʢʲʤ ʦʧʨʝʜʝʣʝʥʠ ʤʦʨʬʦʣʦʞʢʠ ʬʦʨʤʠ. ʃʦʢʘʣʠʟʠʨʘʥʠ ʩʘ ʦʢʦʣʦ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘ 
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ʉʪʨʫʤʘ ʠ ʥʝʡʥʠʪʝ ʧʨʠʪʦʮʠ, ʢʘʢʪʦ ʠ ʚ ʧʦʜʥʦʞʠʷʪʘ ʥʘ ʧʣʘʥʠʥʠʪʝ. ʃʝʞʘʪ ʚʲʨʭʫ ʥʝʦʛʝʥʩʢʠ, 

ʧʘʣʝʦʛʝʥʩʢʠ ʠ ʜʦʧʘʣʝʦʛʝʥʩʢʠ ʩʢʘʣʠ. ʉ ʥʘʡ-ʰʠʨʦʢʦ ʨʘʟʚʠʪʠʝ ʩʘ ʘʣʫʚʠʘʣʥʠʪʝ ʥʘʩʣʘʛʠ. 

 ɸʣʫʚʠʘʣʥʠʪʝ ʥʘʩʣʘʛʠ ʩʘ ʧʨʠʚʲʨʟʘʥʠ ʢʲʤ ʨʫʩʣʦʚʠʪʝ, ʟʘʣʠʚʥʠʪʝ ʠ ʥʘʜʟʘʣʠʚʥʠʪʝ 

ʪʝʨʘʩʠ ʥʘ ʨ. ʉʪʨʫʤʘ ʠ ʥʝʡʥʠʪʝ ʧʨʠʪʦʮʠ. ʆʪʣʠʯʘʚʘʪ ʩʝ ʩ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʥʘ ʪʨʘʥʩʧʦʨʪʥʘ 

ʦʙʨʘʙʦʪʢʘ. ʂʲʩʦʚʝʪʝ ʩʘ ʦʪ ʚʘʨʦʚʠʮʠ, ʧʷʩʲʯʥʠʮʠ, ʢʚʘʨʮ, ʢʚʘʨʮʠʪʠ, ʜʠʦʨʠʪʠ, ʛʥʘʡʩʠ, ʣʠʜʠʪʠ, 

ʰʠʩʪʠ, ʛʨʘʥʠʪʠ. 

 ʇʣʝʠʩʪʦʮʝʥʩʢʠʪʝ ʘʣʫʚʠʘʣʥʠ ʥʘʩʣʘʛʠ ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʧʦ ʣʝʚʠʪʝ ʜʦʣʠʥʥʠ ʩʢʣʦʥʦʚʝ ʥʘ 

ʨʝʢʠʪʝ ʉʪʨʫʤʘ ʠ ɼʨʘʛʦʚʠʱʠʮʘ(ʩʣʝʜ ʩ. ɼʨʘʛʦʚʠʱʠʮʘ), ʢʘʪʢʪʦ ʠ ʚ ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ʋʡʥʝʱʠʮʘ. 

ʊʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʛʣʠʥʝʩʪʠ, ʩʨʝʜʥʦ- ʜʦ ʛʨʫʙʦʟʲʨʥʝʩʪʠ ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʘ 

ʛʦʣʝʤʠʥʘ ʠ ʟʘʛʣʘʜʝʥʦʩʪ. ʀʤʘʪ ʧʦʣʠʤʠʢʪʦʚ ʩʲʩʪʘʚ ʠ ʤʘʣʢʠ ʧʣʦʱʠ ʠ ʜʝʙʝʣʠʥʠ. 

ʍʦʣʦʮʝʥʩʢʠʪʝ ʘʣʫʚʠʘʣʥʠ ʥʘʩʣʘʛʠ ʩʘ ʩ ʧʦ-ʰʠʨʦʢʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦ-ʛʦʣʷʤʘ ʜʝʙʝʣʠʥʘ ʚ 

ʂʶʩʪʝʥʜʠʣʩʢʘʪʘ ʢʦʪʣʦʚʠʥʘ (ʨ. ʉʪʨʫʤʘ, ʩʣʝʜ ʩ. ʈʘʞʜʘʚʠʮʘ ʠ ʨ. ɼʨʘʛʦʚʠʱʠʮʘ ʩʣʝʜ ʩ. 

ɻʦʨʘʥʦʚʮʠ), ʢʘʢʪʦ ʠ ʦʢʦʣʦ ʩʝʣʘʪʘ ɿʣʦʛʦʰ ʠ ʉʫʰʠʮʘ. ɸʣʫʚʠʷʪ ʚ ʪʝʟʠ ʯʘʩʪʠ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ 

ʧʦ-ʬʠʥʠ ʛʣʠʥʝʩʪʠ ʜʦ ʩʨʝʜʥʦʟʲʨʥʝʩʪʠ ʧʷʩʲʮʠ ʩ ʜʦʙʨʝ ʦʛʣʘʜʝʥʠ ʨʘʟʥʦʢʲʩʦʚʠ ʧʦʣʠʤʠʢʪʦʚʠ 

ʯʘʢʲʣʠ. ɼʝʙʝʣʠʥʘʪʘ ʤʫ ʝ ʦʪ 2 ʜʦ 8 m.  

ɸʣʫʚʠʘʣʥʠʪʝ ʥʘʩʣʘʛʠ, ʨʘʟʚʠʪʠ ʚ ʜʦʣʠʥʘʪʘ ʥʘ ʨʝʢʘ ʫʡʥʝʱʠʮʘ ʠ ʧʨʦʣʦʤʥʠʪʝ ʫʯʘʩʪʲʮʠ 

ʥʘ ʨʝʢʠʪʝ ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʉʪʨʫʤʘ, ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʧʦ-ʛʨʫʙʦʟʲʨʥʝʩʪʠ ʧʷʩʲʮʠ, ʛʨʘʚʠʡ ʠ 

ʨʘʟʥʦʢʲʩʦʚʠ ʯʘʢʲʣʠ ʩ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʟʘʛʣʘʜʝʥʦʩʪ ʠ ʧʦʣʠʤʠʢʪʦʚ ʩʲʩʪʘʚ. 

ɼʝʣʫʚʠʘʣʥʠ ʥʘʩʣʘʛʠ ʩ ʭʦʣʦʮʝʥ-ʧʣʝʠʩʪʦʮʝʥʩʢʘ ʚʲʟʨʘʩʪ ʠʤʘ ʶʛʦʟʘʧʘʜʥʦ ʦʪ ʩ. 

ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʟʘʧʘʜʥʦ ʦʪ ʩ. ʉʦʚʦʣʷʥʦ. ʇʨʝʜʩʪʘʚʝʥʠ ʩʘ ʦʪ ʛʣʠʥʝʩʪʦ-ʝʩʲʯʣʠʚʠ ʤʘʪʝʨʠʘʣʠ ʩ 

ʛʨʫʙʠ ʢʲʩʦʚʝ, ʧʨʝʜʠʤʥʦ ʦʪ ʛʥʘʡʩʠ. ʍʦʣʦʮʝʥʩʢʠʷ ʜʝʣʫʚʠʡ ʧʦ ʜʝʩʥʠʷ ʩʢʣʦʥ ʥʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ ʝ ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʙʨʝʢʯʦʢʦʥʛʣʦʤʝʨʘʪʥʘ ʟʘʜʨʫʛʘ ʠ ɼʨʘʛʦʚʠʱʠʯʢʠʷ ʯʣʝʥ ʥʘ 

ʉʦʚʦʣʷʥʩʢʘʪʘ ʩʚʠʪʘ. ʂʦʥʪʘʢʪʫʚʘ ʩ ʘʣʫʚʠʘʣʥʠʪʝ ʥʘʩʣʘʛʠ ʥʘ ʦʪ ʟʘʣʠʚʥʠʪʝ ʪʝʨʘʩʠ ʥʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ. 

 ɺ ʪʝʢʪʦʥʩʢʦ ʦʪʥʦʰʝʥʠʝ ʨʘʡʦʥʲʪ ʧʦʧʘʜʘ ʠʟʮʷʣʦ ʚ ʂʨʘʠʱʠʜʥʘʪʘ ʪʝʢʪʦʥʩʢʘ ʟʦʥʘ 

(ʂʨʘʠʱʠʜʠ). ʅʘʡ-ʟʥʘʯʠʪʝʣʥʦʪʦ ʪʝʢʪʦʥʩʢʦ ʩʲʙʠʪʠʝ, ʢʦʝʪʦ ʬʦʨʤʠʨʘ ʛʲʥʢʦʚʦ-ʥʘʚʣʘʯʥʠʷ 

ʧʨʦʮʝʩ ʥʘ ʨʝʛʠʦʥʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʘʚʩʪʨʠʡʩʢʘʪʘ ʬʘʟʘ, ʨʘʥʥʦ ʘʧʣʠʡʩʢʠʷʪ (ʘʚʪʩʨʠʡʩʢʠ) 

ʩʪʨʫʢʪʫʨʝʥ ʧʣʘʥ. ɺ ʨʘʡʦʥʘ ʧʦʧʘʜʘʪ ʠ ʛʦʣʝʤʠ ʬʨʘʛʤʝʥʪʠ ʦʪ ʉʪʨʫʤʩʢʘʪʘ ʠ ʄʦʨʘʚʩʢʘ 

ʝʜʠʥʠʮʠ ʥʘ ʂʨʘʠʱʠʜʥʘʪʘ ʟʦʥʘ. 

ɺ ʩʝʠʟʤʠʯʥʦ ʦʪʥʦʰʝʥʠʝ ʨʘʡʦʥʘ ʧʦʧʘʜʘ ʚ VIII ʩʪʝʧʝʥ (Bonchev et al., 1982). 

ɽʧʠʮʝʥʪʨʠ ʥʘ ʟʝʤʝʪʨʝʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜ ʥʘʜ 5 ʚ ʨʘʡʦʥʘ ʥʝ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʟʘ ʧʝʨʠʦʜ ʦʪ 

1000 ʛʦʜʠʥʠ (MSK-64). 

ʉʚʣʘʯʠʱʘ ʠʤʘ ʟʘʧʘʜʥʦ ʦʪ ʩ. ɼʦʣʥʦ ʫʡʥʦ, ʚ ʜʝʩʥʠʷ ʙʨʷʛ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʝ 

ʫʩʪʘʥʦʚʝʥʦ ʜʲʣʙʦʢʦ, ʫʩʣʦʚʥʦ ʩʪʘʙʠʣʠʟʠʨʘʥʦ ʩʚʣʘʯʠʱʝ, ʨʘʟʚʠʪʦ ʚ ʤʝʪʘʤʦʨʬʠʪʠʪʝ ʥʘ 

ʃʠʩʮʢʠʷ ʢʦʤʧʣʝʢʩ (ʄʠʣʦʚʘʥʦʚ, ʇ., 2006) (ɿʘʛʦʨʯʝʚ, ʀ., 1993).  

ɻʦʣʷʤʦ ʥʘʚʦʜʥʝʥʠʝ ʝ ʠʤʘʣʦ ʥʘ 9 ʶʣʠ 1940, ʥʘ 7 ʤʘʨʪ 1962 ʛ. ʂʨʘʡ ʩʝʣʦ ɻʦʨʘʥʦʚʮʠ. 

ʉʧʦʨʝʜ ʇʨʝʜʚʘʨʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʘ ʦʪ ʥʘʚʦʜʥʝʥʠʷ ʥʘ ɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ ʟʘ 

ʙʘʩʝʡʥʦʚʦ ʫʧʨʘʚʣʝʥʠʝ, ʩ̡ ʛʣʘʩʥʦ  ʯʣ. 146ʘ ʦʪ ɿʘʢʦʥʘ ʟʘ ʚʦʜʠʪʝ, 2012 ʛ., ʤʝʩʪʘ ʧʦʪʝʥʮʠʘʣʥʦ 

ʟʘʩʪʨʘʰʝʥʠ ʦʪ ʥʘʚʦʜʥʝʥʠʝ ʩʘ ʨʘʡʦʥʠʪʝ ʥʘ ʩʝʣʘʪʘ ɼʨʘʛʦʚʠʱʠʮʘ ʠ ɻʦʨʘʥʦʚʮʠ. 
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 ʌʠʛ. 2 ɻʝʦʣʦʞʢʘ ʢʘʨʪʘ ʥʘ ʧʦʨʝʯʠʝʪʦ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ (ɿʘʛʦʨʯʝʚ, ʀ., 1993) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

II. Методи на изследване 

 

ʎʝʣ ʥʘ ʧʨʦʝʢʪʘ ʝ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʝʢʦʩʠʩʪʝʤʘʪʘ ʥʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʠ ʧʨʠʪʦʮʠ ʠ 

ʥʝʡʥʦʪʦ ʚʣʠʷʥʠʝ ʢʘʪʦ ʧʨʠʪʦʢ ʚʲʨʭʫ ʨʝʢʘ ʉʪʨʫʤʘ. ʀʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʧʦ 

ʪʝʯʝʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʥʝʡʥʦʪʦ ʦʙʨʘʟʫʚʘʥʝ ʚ ʉʲʨʙʠʷ ʧʨʠ ʚʣʠʚʘʥʝʪʦ ʥʘ ʜʚʝʪʝ 

ʨʝʢʠ ɹʦʞʠʮʢʘ ʠ ʃʠʩʠʥʘ ʜʦ ʚʣʠʚʘʥʝʪʦ ʠ ʚ ʨʝʢʘ ʉʪʨʫʤʘ. ʀʟʤʝʨʝʥʘ ʝ ʠ ʦʧʨʦʙʚʘʥʘ ʠ ʚʦʜʘʪʘ ʦʪ 

ʨʝʢʘ ʉʪʨʫʤʘ ʧʨʝʜʠ ʚʣʠʚʘʥʝʪʦ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ ʠ ʩʣʝʜ ʥʝʡʥʦʪʦ ʚʣʠʚʘʥʝ. ʅʘʙʣʶʜʝʥʠʝʪʦ 

ʝ ʠʟʚʲʨʰʝʥʦ ʧʨʝʟ ʧʲʨʚʠʷʪ ʣʝʪʝʥ ʤʦʥʠʪʦʨʠʥʛ 20 ʶʣʠ ï 10 ʘʚʛʫʩʪ 2015 ʛ. ʀ ʝ ʠʟʩʣʝʜʚʘʥʘ 

ʨʝʢʘʪʘ ʧʦ ʚʨʝʤʝ ʥʘ ʥʝʡʥʠʷʪ ʚʦʜʝʥ ʤʠʥʠʤʫʤ ï ʣʷʪʥʦ ʤʘʣʦʚʦʜʠʝ.  

ʄʝʪʦʜʠʪʝ ʩʘ ʠʟʙʠʨʘʥʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʙʲʣʛʘʨʩʢʘʪʘ ʥʘʮʠʦʥʘʣʥʘ ʩʠʩʪʝʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʢʦʷʪʦ ʧʦʜʜʲʨʞʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʙʘʟʘ ʜʘʥʥʠ ʥʘ ʥʘʮʠʦʥʘʣʥʦ ʠ ʨʝʛʠʦʥʘʣʥʦ 

ʨʘʚʥʠʱʝ. ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠʟʧʲʣʥʷʚʘ ʧʦʩʪʦʷʥʥʠ 

ʥʘʙʣʶʜʝʥʠʷ ʚ ʤʥʦʛʦ ʩʪʘʪʠʯʥʠ ʠ ʤʦʙʠʣʥʠ ʩʪʘʥʮʠʠ. ʅʘʩʪʦʷʱʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʜʘʚʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʥʷʢʦʠ ʧʘʨʘʤʝʪʨʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠʪʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ, 

ʢʘʪʦ ʧʨʠʪʦʢ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ ʠ ʥʘ ʥʷʢʦʠ ʥʝʡʥʠ ʧʦ-ʚʘʞʥʠ ʧʨʠʪʦʮʠ ï ʨʝʢʘ ɹʦʞʠʮʢʘ ʠ ʃʠʩʠʥʘ, 

ʢʦʠʪʦ ʷ ʦʙʨʘʟʫʚʘʪ ʚ ʉʲʨʙʠʷ ʠ ʨʝʢʘ ɹʨʘʥʢʦʚʘʯʢʘ, ʢʦʷʪʦ ʪʝʯʝ ʧʦ ʛʨʘʥʠʮʘʪʘ ʩ ɹʲʣʛʘʨʠʷ ʠ ʩʝ 

ʚʣʠʚʘ ʚ ʨʘʡʦʥʘ ʥʘ ɻʂʇʇ ʆʣʪʦʤʘʥʮʠ. ʇʨʠʣʘʛʘʥʠ ʩʘ ʧʦʣʝʚʠ ʤʝʪʦʜʠ ʥʘ ʠʟʩʣʝʜʚʘʥʝ (ʄʘʪʝʚ, 

2004). 

ʇʘʨʘʤʝʪʨʠʪʝ ʩʘ ʠʟʙʨʘʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʧʨʦʝʢʪʘ - ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʨʝʢʘʪʘ ʠ ʥʘʧʨʘʚʘ ʥʘ ʠʟʚʦʜʠ ʠ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʨʝʰʝʥʠ.̫ 

ʇʨʦʙʠʪʝ ʩʘ ʚʟʠʤʘʥʠ ʠ ʠʟʤʝʨʚʘʥʠʷʪʘ ʩʘ ʠʟʚʲʨʰʚʘʥʠ ʚ ʠʥʪʝʨʚʘʣʠ ʦʪ ʦʢʦʣʦ 500 ʤ ʧʦ 

ʧʨʦʪʝʞʝʥʠʝ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ, ʢʘʢʪʦ ʠ ʦʪ ʫʩʪʠʷʪʘ ʥʘ ʪʨʠʪʝ ʠ ʧʨʠʪʦʢʘ ʠ ʦʪ ʨʝʢʘ ʉʪʨʫʤʘ 



 

 8 

ʧʨʝʜʠ ʠ ʩʣʝʜ ʚʣʠʚʘʥʝʪʦ ʥʘ ʨʝʢʘ ɼʨʘʛʦʚʠʱʠʮʘ (ʌʠʛ. 3). ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʘ ʠʟʤʝʨʝʥʠ 50 

ʧʫʥʢʪʘ ʥʘ ʨʝʢʘʪʘ ʚ ʉʲʨʙʠʷ ʠ 50 ʧʫʥʢʪʘ ʚ ɹʲʣʛʘʨʠʷ. 

         

ʌʠʛ. 3 ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʧʫʥʢʪʦʚʝʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʝ 
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ʀʟʧʦʣʟʚʘʥʠ ʩʘ ʮʠʬʨʦʚʠ (ʝʣʝʢʪʨʦʥʥʠ) ʘʧʘʨʘʪʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ, 

ʟʘʨʘʜʠ ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʙʲʨʟʦ, ʫʜʦʙʥʦ ʠ ʧʨʝʮʠʟʥʦ ʠʟʤʝʨʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʥʘ ʪʝʨʝʥ. 

ʇʨʠʣʦʞʝʥ ʝ ʤʝʪʦʜʲʪ ʟʘ ʠʟʤʝʨʚʘʥʝ "ʥʘ ʤʷʩʪʦ" (ñin-situò), ʥʘ ʪʝʨʝʥ ʯʨʝʟ ʧʨʷʢʦ ʚʟʝʤʘʥʝ 

ʥʘ ʧʨʦʙʠ (ñgrab samplesò), ʟʘʱʦʪʦ ʧʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʪʦʟʠ ʤʝʪʦʜ ʩʘ ʚʠʩʦʢʘʪʘ ʩʪʝʧʝʥ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪ, ʢʦʨʝʢʪʥʦʩʪ ʠ ʪʦʯʥʦʩʪ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ.  

ʆʙʱʠʷʪ ʨʘʜʠʦʘʮʠʦʥʝʥ ʬʦʥ ʠ ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʚʦʜʘʪʘ ʩʘ ʠʟʤʝʨʝʥʠ ʩ ʛʘʡʛʝʨʦʚ 

ʙʨʦʷʯ "Radex" RD1503 ʚ ʤʠʢʨʦʩʠʚʝʨʪʘ ʥʘ ʯʘʩ (ÕSv/h) (ʬʠʛ. 4).  

ʀʟʤʝʨʚʘʥʠʷʪʘ ʥʘ ʚʦʜʘʪʘ ʩʘ ʠʟʚʲʨʰʝʥʠ ʩ ʠʥʩʪʨʫʤʝʥʪ "ʍʘʥʘ" HI9813-6, ʢʦʡʪʦ  

ʠʟʤʝʨʚʘ ʢʠʩʝʣʠʥʥʦʩʪʪʘ ʥʘ ʚʦʜʘʪʘ (ʨʅ), ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʦʜʘʪʘ (t, Á C), ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ 

(ɽʉ, ÕS), ʦʙʱʦ ʨʘʟʪʚʦʨʝʥʠ ʩʷʨʘ (TDS, ppm).  

ɼʨʫʛ ʠʟʧʦʣʟʚʘʥ ʘʧʘʨʘʪ ʝ "SensoDirect 150", ʢʦʡʪʦ ʠʟʤʝʨʚʘ ʢʠʩʝʣʠʥʥʦʩʪ ʥʘ ʚʦʜʘʪʘ 

(pH), ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʲʟʜʫʭʘ ʠ ʚʦʜʘʪʘ (t, ÁC), ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ (ʨʘʟʪʚʦʨʝʥʠ ʤʠʥʝʨʘʣʥʠ 

ʩʦʣʠ) (EC, ɛS), ʦʙʱʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʟʪʚʦʨʝʥʠʪʝ ʪʚʲʨʜʠ ʚʝʱʝʩʪʚʘ (TDS, ppm), ʨʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ (O2, %). 

ɿʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʭʠʤʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʨʝʯʥʘʪʘ ʚʦʜʘ ʝ ʠʟʧʦʣʟʚʘʥ ʝ ʩʧʝʢʪʨʘʣʝʥ 

ʬʦʪʦʤʝʪʲʨ (ʢʦʣʦʨʠʤʝʪʲʨ) "Lovibond". ʉ ʧʦʤʦʱʪʘ ʥʘ ʪʦʟʠ ʠʥʩʪʨʫʤʝʥʪ ʩʘ ʫʩʪʘʥʦʚʝʥʠ: 

ʩʚʦʙʦʜʝʥ, ʦʙʱ ʠ ʢʦʤʙʠʥʠʨʘʥ ʭʣʦʨ Cl, ʢʠʩʝʣʠʥʥʦʩʪ (ʨʅ), ʮʠʘʥʫʨʦʚʘ ʢʠʩʝʣʠʥʘ CYS, ʦʙʱʘ 

ʪʚʲʨʜʦʩʪ ʉʘʉʆ3, ʩʚʦʙʦʜʥʘ, ʦʙʱʘ ʠ ʢʦʤʙʠʥʠʨʘʥʘ ʤʝʜ Cu ʠ ʞʝʣʷʟʦ Fe ʚ mg/l. 

ɼʨʫʛ ʠʟʧʦʣʟʚʘʥ ʬʦʪʦʤʝʪʲʨ (ʢʦʣʦʨʠʤʝʪʲʨ) ʝ ñLovibond MD 600ò, ʩ ʢʦʡʪʦ ʩʘ 

ʠʟʤʝʨʝʥʠ ʩʲʱʠʪʝ ʧʘʨʘʤʝʪʨʠ: ʩʚʦʙʦʜʝʥ, ʦʙʱ ʠ ʢʦʤʙʠʥʠʨʘʥ ʭʣʦʨ Cl, ʢʠʩʝʣʠʥʥʦʩʪ (ʨʅ), 
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ʮʠʘʥʫʨʦʚʘ ʢʠʩʝʣʠʥʘ CYS, ʦʙʱʘ ʪʚʲʨʜʦʩʪ ʉʘʉʆ3, ʩʚʦʙʦʜʥʘ, ʦʙʱʘ ʠ ʢʦʤʙʠʥʠʨʘʥʘ ʤʝʜ Cu ʠ 

ʞʝʣʷʟʦ Fe ʚ mg/l. 

ʅʠʪʨʘʪʥʦ NO3- mg/l ʠ ʥʠʪʨʠʪʥʦ NO2- mg/l ʩʲʜʲʨʞʘʥʠʝ ʚʲʚ ʚʦʜʘʪʘ ʩʘ ʫʩʪʘʥʦʚʝʥʠ 

ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 0-10-25-50-100-250-500 mg/l.  

             ʉʲʜʲʨʞʘʥʠʷʪʘ ʥʘ ʘʨʩʝʥ As ʩʘ ʠʟʤʝʨʝʥʠ ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʢʦʤʧʣʝʢʪ 

ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 0.005-0.0010-0.0025-0.05-0.1-0.25-0.5mg/l ʠ ʨʝʘʛʝʥʪ ʤʘʣʦʥʦʚʘ 

ʢʠʩʝʣʠʥʘ. 

           ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʮʠʥʢ Zn ʝ ʧʨʠʣʦʞʝʥ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ 

ʢʦʤʧʣʝʢʪ ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 0-4-10-20-50mg/l ʠ ʨʝʘʛʝʥʪ ʥʘʪʨʠʝʚʘ ʦʩʥʦʚʘ.  

             ʄʘʥʛʘʥʲʪ Mn ʩʲʱʦ ʝ ʦʧʨʝʜʝʣʝʥ ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʢʦʤʧʣʝʢʪ ʪʝʩʪʦʚʠ 

ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 2-5-20-50-100mg/l ʠ ʨʝʘʛʝʥʪ ʥʘʪʨʠʝʚʘ ʦʩʥʦʚʘ. 

ʉʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʦʣʦʚʦ Pb  ʝ ʫʩʪʘʥʦʚʝʥʦ ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʢʦʤʧʣʝʢʪ 

ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 20-40-100-200-500mg/l ʠ ʨʝʘʛʝʥʪ Blei-Test. 

ʉʫʣʬʘʪʠʪʝ SO4 ʩʘ ʠʟʤʝʨʝʥʠ ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 

200-400-800-1200-1600mg/l. 

ʉʫʣʬʠʪʠʪʝ SO3 ʩʘ ʠʟʤʝʨʝʥʠ ʯʨʝʟ ʢʦʣʦʨʠʤʝʪʨʠʯʝʥ ʤʝʪʦʜ ʩ ʪʝʩʪʦʚʠ ʣʝʥʪʠ ʩ ʦʙʭʚʘʪ 

10-40-80-180-400 mg/l. 

ɿʘ ʙʠʦʤʦʥʠʪʦʨʠʥʛ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʣʝʬʘ ʥʘ ʨʝʯʥʦʪʦ ʜʲʥʦ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʝʥʦʩʠʤ 

ʨʘʜʘʨ (ʩʦʥʘʨ) ʟʘ ʨʠʙʥʠ ʧʘʩʘʞʠ  ñFish Finderò ʩ ʤʦʥʦʭʨʦʤʘʪʝʥ LCD ʝʢʨʘʥ, ʝʜʥʦʣʲʯʝʚ, 

ʯʝʩʪʦʪʘ 200 kHz, ʤʘʢʩʠʤʘʣʥʘ ʜʲʣʙʦʯʠʥʘ 100 m, ʢʘʨʪʠʥʘ ʥʘ ʜʲʥʥʠʷ ʨʝʣʝʬ.  

ɿʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʩʝʨʝʥ ʜʠʦʢʩʠʜ SO2 mg/l ʚʲʚ ʚʲʟʜʫʭʘ ʝ ʠʟʧʦʣʟʚʘʥ ʘʧʘʨʘʪ 

ñGasman Crowconò. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʥʦʪʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʢʦʣʠʬʦʨʤʠ coliforms ʝ ʠʟʚʲʨʰʝʥʦ ʩʲʛʣʘʩʥʦ 

ʤʝʪʦʜʠʢʘʪʘ ʧʠʩʘʥʘ ʚ ɼ.ɺ. ɹɼʉ EN ISO/IEC 17025: 2006 ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʝʯʥʠ ʚʦʜʠ. 

ʀʟʩʣʝʜʚʘʥʝʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʦʪ ʀʟʧʠʪʚʘʪʝʣʥʘ ʭʠʤʠʯʥʘ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʠ 

ñʂʶʩʪʝʥʜʠʣʩʢʘ ʚʦʜʘò ɽʆʆɼ, ʛʨ. ʂʶʩʪʝʥʜʠʣ. ʂʦʣʠʯʝʩʪʚʦ ʥʘ ʧʨʦʙʠʪʝ 250 ml, ʚʲʨʭʫ 

ʢʦʣʦʥʥʠ ʝʜʥʠʮʠ ʂʆɽ/100 ml ʠ ʩʪʘʥʜʘʨʪʠ ʚʘʣʠʜʠʨʘʥʠ ʤʝʪʦʜʠ ɹɼʉ EN ISO 9308-1, 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ 37ÁC ʧʨʠ ʩʪʦʡʥʦʩʪ ʠ ʜʦʧʫʩʢ ʥʘ ʧʦʢʘʟʘʪʝʣʷ 5000. ʇʨʦʪʦʢʦʣʠ 

455 ʠ 456/25.08.2015 ʛ. 

ɿʘ ʩʝʜʠʤʝʥʪʦʣʦʞʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʨʦʙʠʪʝ ʩʘ ʚʟʠʤʘʥʠ ʦʪ ʧʣʦʱ 1 m
2
 ʥʘ ʜʲʣʙʦʯʠʥʘ ʜʦ 

20 cm. ʀʟʩʣʝʜʚʘʥʘ ʝ ʬʨʘʢʮʠʷ ʥʘ ʤʠʥʝʨʘʣʥʠʪʝ ʟʲʨʥʘ ʩ ʛʨʘʚʠʡʥʠ ʨʘʟʤʝʨʠ ʦʪ 1 ʜʦ 10 mm. 

ʉʲʦʪʚʝʪʥʦ ʠʟʩʣʝʜʚʘʥʠʷʪ ʘʥʪʨʦʧʦʛʝʥʝʥ ʤʠʢʨʦʜʝʪʨʠʪ ʩ ʨʘʟʤʝʨʠ ʥʘ ʬʨʘʛʤʝʥʪʠʪʝ ʜʦ ʦʢʦʣʦ 20 

ʤʤ. ʀʟʧʦʣʟʚʘʥ ʝ ʤʠʢʨʦʩʢʦʧʩʢʠ ʤʝʪʦʜ ʥʘ ʠʟʩʣʝʜʚʘʥʝ, ʢʦʡʪʦ ʩʝ ʧʨʠʣʘʛʘ ʚ ʛʝʦʣʦʛʠʷʪʘ ʟʘ 

ʨʘʟʩʠʧʥʠ ʥʝʮʠʤʝʥʪʠʨʘʥʠ ʩʝʜʠʤʝʥʪʥʠ ʩʢʘʣʠ ï ʙʠʥʦʢʫʣʷʨʝʥ (ʩʪʝʨʝʦ) ʤʠʢʨʦʩʢʦʧ ñCETIò 

(STAR-24ED) ʩ ʦʪʨʘʟʝʥʘ ʙʷʣʘ ʩʚʝʪʣʠʥʘ ʠ ʩ ʧʨʠʣʦʞʝʥʠʝ ʟʘ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʩʚʝʪʣʠʥʘ ʠ 

ʚʛʨʘʜʝʥʘ ʜʠʛʠʪʘʣʥʘ ʢʘʤʝʨʘ ñGlobecam-Dò ʩ USB ʚʨʲʟʢʘ ʟʘ ʢʦʤʧʶʪʲʨ ʠ ʢʦʤʧʶʪʲʨʥʘ 

ʧʨʦʛʨʘʤʘ ñImage Driving Softwareò DCE-2. ʀʟʧʦʣʟʚʘʥ ʝ ʠ ʜʠʛʠʪʘʣʝʥ ʤʦʥʦʢʫʣʷʨʝʥ 

ʤʠʢʨʦʩʢʦʧ USB 2.0 DigiScope, ʢʘʢʪʦ ʠ Digital Microscope ʩ ʢʦʤʧʶʪʲʨʥʘ ʧʨʦʛʨʘʤʘ 

MicroViewer ver. 2.2.d. ɺʩʷʢʘ ʧʨʦʙʘ ʝ ʨʘʟʜʝʣʝʥʘ ʥʘ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʧʘʨʘʪʠ ʚ ʩʪʲʢʣʝʥʠ 

ʣʘʙʦʨʘʪʦʨʥʠ ʙʣʶʜʘ ʪʠʧ ñʇʝʪʨʠò, ʚ ʢʦʠʪʦ ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʤʠʥʠʤʫʤ 300 ʪʦʯʢʠ ʧʦʧʘʜʥʘʣʠ ʚ 

ʮʝʥʪʲʨʘ ʥʘ ʞʠʯʥʠʷʪ ʢʨʲʩʪ - ʤʠʥʝʨʘʣʥʠ ʟʲʨʥʘ ʠ ʜʝʪʨʠʪʥʠ ʢʲʩʦʚʝ ʦʪ ʚʩʷʢʘ ʧʨʦʙʘ ʧʨʝʟ 

ʨʘʚʥʦʤʝʨʥʘ ʩʪʲʧʢʘ ʥʘ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʧʨʝʧʘʨʘʪʘ. 

ʄʠʥʝʨʘʣʥʠʪʝ ʟʲʨʥʘ ʠ ʥʝʬʣʫʦʨʝʩʮʠʨʘʱʠʪʝ ʤʠʢʨʦʜʝʪʨʠʪʠ ʩʘ ʦʧʨʝʜʝʣʷʥʠ ʧʦ ʤʝʪʦʜʠʪʝ 

ʦʧʠʩʘʥʠ ʦʪ Pettijohn (1975) ʠ Pettijohn et al. (1972) ʘ ʬʣʫʦʨʝʩʮʠʨʘʱʠʪʝ ʤʠʢʨʦʜʝʪʨʠʪʠ ʩʘ 

ʦʧʠʩʘʥʠ, ʩʲʛʣʘʩʥʦ ʛʝʦʣʦʞʢʠʷʪ ʤʝʪʦʜ, ʧʨʠʣʘʛʘʥ ʟʘ ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʤʠʢʨʦʩʢʦʧʠʷ ʚ 

ʜʠʩʮʠʧʣʠʥʘʪʘ ʦʨʛʘʥʠʯʥʘ ʧʝʪʨʦʣʦʛʠʷ ʦʧʠʩʘʥ ʦʪ Talylor et al. (1998) ʠ Stach et al. (1982). 
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ʌʣʫʦʨʝʩʮʝʥʪʥʠʷʪ ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʠ ʦʧʠʩʘʥʠʝ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʠ ʤʠʢʨʦʜʝʪʨʠʪʠ ʚ 

ʧʦʯʚʠ ʠ ʩʝʜʠʤʝʥʪʠ ʝ ʦʧʠʩʘʥ ʦʪ ʉʦʪʠʨʦʚ ʠ ʜʨ. (2014). ɼʘʥʥʠ ʟʘ ʠʟʚʲʨʰʝʥ ʝʢʦʣʦʛʠʯʝʥ 

ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʚʦʜʘʪʘ ʠ ʩʝʜʠʤʝʥʪʠʪʝ ʥʘ ʨʝʢʘ ʉʪʨʫʤʘ ʠ ʜʝʩʥʠʪʝ ʧʨʠʪʦʮʠ ʦʪ ʂʶʩʪʝʥʜʠʣʩʢʘ 

ʢʦʪʣʦʚʠʥʘ ʠʤʘ ʧʨʝʜʩʪʘʚʝʥʠ ʦʪ ʉʦʪʠʨʦʚ ʠ ʜʨ. (2015, 2014, 2013, 2008) ʠ Sotirov (2014), 

Dimitrov et. al (2004).  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʪʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʢʣʲʩʪʝʨ  ʘʥʘʣʠʟ ʟʘ ʠʟʚʲʨʰʝʥʠ ʩ ʧʨʦʛʨʘʤʘʪʘ 

Excel ʠ ʥʝʡʥʦʪʦ ʧʨʠʣʦʞʝʥʠʝ XL-Stat. 

 

ʌʠʛ. 4. ʀʟʧʦʣʟʚʘʥʘ ʘʧʘʨʘʪʫʨʘ 

 

 

 

 

 

 

                     USB 2.0 DigiScope               Digital Microscop  USBñCETIò (Star-24ED)        UV ʣʘʤʧʘ 

 

 

 

 

 

                  ʉʦʥʘʨ (Fish radar)               ɻʘʡʛʝʨ "Radex" RD1503 ñGasman Crowconò   "Hanna" HI9813-6 

 

 

 

 

 

 

             "SensoDirect 150"                                "Lovibond"                        ñLovibond MD 600ò 
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                                               ʊʝʩʪʦʚʠ ʣʝʥʪʠ ʟʘ ʥʠʪʨʘʪʠ NO3 ʠ ʥʠʪʨʠʪʠ NO2                                      

 

 

 

 

 

          ʊʝʩʪʦʚʠ ʣʝʥʪʠ ʟʘ ʩʫʣʬʘʪʠ SO4 ʠ ʩʫʣʬʠʪʠ SO3 

 

 

          

 

                    

                                            ʊʝʩʪʦʚʠ ʢʦʤʧʣʝʢʪʠ ʟʘ ʦʣʦʚʦ Pb ʠ ʘʨʩʝʥ As 

 

 

 

 

 

                                          ʊʝʩʪʦʚ ʢʦʤʧʣʝʢʪʠ ʟʘ ʮʠʥʢ Zn  ʠ ʤʘʥʛʘʥ Mn 
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III. Резултати от проведен летен мониторинг на река Драговищица 

ʊʘʙʣ. 1 ʉʲʙʨʘʥʠ ʜʘʥʥʠ ʟʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ 

ʇʫʥʢʪ 

ʧʦ 

ʨʝʜ 

ʆʧʠʩʘʥʠʝ ɼʘʪʘ ʏʘʩ 
ʐʠʨʦʯʠʥʘ, 

m 

ɼʲʣʙʦʯʠʥʘ, 

m 

ʉʢʦʨʦʩʪ 

ʥʘ 

ʪʝʯʝʥʠʝʪʦ, 

m/s 

ʊ-ʨʘ ʥʘ 

ʚʲʟʜʫʭʘ, 

t,ÁC 

ʄʝʩʪʦʦʙʠʪʘʥʠʝ, 

ʜʲʥʦ 

1 
400 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 

ʪʦʯʢʘ, ʨ. ʃʠʩʠʥʘ 
07.08.2015 18.45 4 0.3 1 27 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

2 500 ʤ ʦʪ ʪ. 1 ʨ. ʃʠʩʠʥʘ 07.08.2015 17.50 4 0.2 1 29 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

3 ʈ. ʃʠʩʠʥʘ, ʣʷʚ ʧʨʠʪʦʢ 31.07.2015 13.30 8 1.5 0.5 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

4 
500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ ʨ. 

ɹʦʞʠʮʢʘ 
07.08.2015 16.30 3.5 0.3 1 30 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

5 
500 ʤ ʦʪ ʪ. 2, ʜʝʩʝʥ 

ʧʨʠʪʦʢ ʨ. ɹʦʞʠʮʢʘ 
07.08.2015 15.30 3 0.3 1 32 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

6 
ʈ. ɹʦʞʠʮʢʘ, ʜʝʩʝʥ 

ʧʨʠʪʦʢ 
31.07.2016 12.32 3 20 1 31 ʢʘʤʝʥʠʩʪʦ  

7 
ʆʙʨʘʟʫʚʘʥʝ ʥʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ 
31.07.2015 11.00 10 0.5 1 31 ʢʘʤʝʥʠʩʪʦ  

8 300 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 19.25 10 0.5 0.8 26 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

9 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 19.35 12 0.5 0.8 25 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

10 150 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 19.55 10 0.5 0.8 24 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

11 180 ʤ ʦʪ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 20.20 12 0.5 0.7 23 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

12 100 ʤ ʦʪ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 20.50 12 0.5 0.8 23 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

13 100 ʤ ʦʪ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 07.08.2015 21.24 12 0.4 0.7 22 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

14 1-ʚʠ ʤʦʩʪ ʚ ɹʦʠʩʣʝʛʨʘʜ 31.07.2015 10.36 6 0.3 1 31 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

15 
20 ʤ ʩʣʝʜ ʙʠʪʦʚʠʷ ʢʘʥʘʣ 

ʥʘ ʛʨʘʜʘ 
31.07.2015 10.12 15 0.5 1 30 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

16 2-ʨʠ ʤʦʩʪ ʚ ɹʦʩʠʣʝʨʛʘʜ 31.07.2015 9.45 4 0.4 0.5 29 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

17 
ʂʨʘʡ ʥʘ ʛʨʘʜʘ ʩʣʝʜ ʬʘʙʨ. 

ʟʘ ʜʲʨʚʝʩʠʥʘ ʠ ʟʘ ʯʦʨʘʧʠ 
31.07.2015 9.04 10 0.3 0.2 25 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

18 
ʥʘ 500 ʤ ʦʪ ʜʲʨʚʦʦʙʨ. 

ʬʘʙʨʠʢʘ 
03.08.2015 9.25 10 0.5 0.2 25 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

19 500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 10.51 10 0.5 0.25 27 ʢʘʤʝʥʠʩʪʦ  

20 500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 12.15 12 0.4 0.8 32 ʢʘʤʝʥʠʩʪʦ  

21 
250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ, ʩ. 

ʈʘʡʯʠʣʦʚʮʠ 
03.08.2015 13.20 15 0.4 0.3 33 ʢʘʤʝʥʠʩʪʦ  

22 250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 14.45 10 0.4 0.8 34 ʢʘʤʝʥʠʩʪʦ  

23 250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 15.45 12 0.4 0.5 34 ʢʘʤʝʥʠʩʪʦ  
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24 250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 16.40 12 0.04 0.8 34 ʢʘʤʝʥʠʩʪʦ  

25 

250 ʤ ʦʪ ʧʨʝʜ. ʤ/ʫ ʩ. 

ʈʘʡʯʠʣʦʚʮʠ ʠ ʩ. 

ʄʣʝʢʦʤʠʥʮʠ 

03.08.2015 17.40 15 0.5 0.5 30 ʢʘʤʝʥʠʩʪʦ  

26 250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 18.45 15 0.5 0.5 28 ʢʘʤʝʥʠʩʪʦ  

27 250 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 03.08.2015 19.43 12 0.3 0.8 23 ʢʘʤʝʥʠʩʪʦ  

28 ʥʘ 500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 05.08.2015 9.30 8 0.3 0.5 24 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

29 500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ  06.08.2015 9.00 10 0.4 1 23 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

30 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 05.08.2015 10.55 10 0.3 0.5 26 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

31 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 10.18 10 0.4 1 25 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

32 500 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 05.08.2015 11.50 10 1 0.2 29 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

33 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 11.35 14 0.4 0.8 28 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

34 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 12.43 15 0.5 0.5 33 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

35 ʩ. ʈʠʙʘʨʮʠ 05.08.2015 13.06 6 0.4 0.5 32 ʢʘʤʝʥʠʩʪʦ  

36 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 13.47 12 0.6 0.5 34 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

37 500 ʤ ʦʪ  ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 14.50 15 0.4 1 35 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

38 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 15.50 15 0.4 1 34 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

39 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 16.37 15 0.4 1 33 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

40 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 17.28 12 0.5 0.7 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

41 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ  06.08.2015 18.20 13 0.4 0.8 29 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

42 200 ʤ ʦʪ ʧʨʝʜʠʰʥʘʪʘ 06.08.2015 19.10 15 0.3 1 27 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ  

43 ɻʂʇʇ ʈʠʙʘʨʮʠ 05.08.2015 14.30 10 0.5 1 33 ʢʘʤʝʥʠʩʪʦ  

44 
200 ʤ ʧʨʝʜʠ ʚʣʠʚʘʥʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
05.08.2015 15.30 10 0.5 1 34 ʢʘʤʝʥʠʩʪʦ  

45 ɹʨʘʥʢʦʚʘʯʢʘ ʨʝʢʘ 05.08.2015 16.50 4 0.3 1.2 34 ʢʘʤʝʥʠʩʪʦ  

46 
300 ʤ ʩʨʝʱʫ ʪʝʯʝʥʠʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
07.08.2015 10.00 4 0.3 1.2 22 ʢʘʤʝʥʠʩʪʦ  

47 
350 ʤ ʩʨʝʱʫ ʪʝʯʝʥʠʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
07.08.2015 11.15 3 0.4 1.2 24 ʢʘʤʝʥʠʩʪʦ  

48 
350 ʤ ʩʨʝʱʫ ʪʝʯʝʥʠʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
07.08.2015 12.13 3 0.3 1.2 30 ʢʘʤʝʥʠʩʪʦ  

49 
300 ʤ ʩʨʝʱʫ  ʪʝʯʝʥʠʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
07.08.2015 12.51 3 0.3 1.2 32 ʢʘʤʝʥʠʩʪʦ  
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50 
300 ʤ ʩʨʝʱʫ ʪʝʯʝʥʠʝʪʦ 

ʥʘ ʨ.ɹʨʘʥʢʦʚʘʯʢʘ 
07.08.2015 13.59 4 0.3 1 33 ʢʘʤʝʥʠʩʪʦ  

  ʅʘ ʛʨʘʥʠʮʘʪʘ               

1 
500 ʤ ʦʪ ɻʂʇʇ 

ʆʣʪʦʤʘʥʮʠ 
22.07.2015 8.44 10 0.5 1 22 ʢʘʤʝʥʠʩʪʦ 

2 500 ʤ ʦʪ ʪ. 1 22.07.2015 9.35 10 0.7 0.7 23 ʢʘʤʝʥʠʩʪʦ 

3 500 ʤ ʦʪ ʪ. 2 22.07.2015 10.08 4 1 0.5 24 ʢʘʤʝʥʠʩʪʦ 

4 
500 ʤ ʦʪ ʪ. 3, ʞʝʣʝʟʝʥ 

ʤʦʩʪ, ʩ. ʆʣʪʦʤʘʥʮʠ 
22.07.2015 11.10 15 0.6 0.2 24 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

5 500 ʤ ʦʪ ʪ. 4 22.07.2015 12.43 15 0.7 0.5 24 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

6 500 ʤ ʦʪ ʪ. 5 22.07.2015 14.00 10 0.5 0.2 26 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

7 1000 ʤ ʦʪ ʪ. 6 22.07.2015 15.25 10 0.5 0.2 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

8 500 ʤ ʦʪ ʪ. 7 22.07.2015 16.40 10 0.5 0.5 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

9 
500 ʤ ʦʪ ʪ. 8 ʩ. ɼʦʣʥʦ 

ʫʡʥʦ 
22.07.2015 17.45 20 0.3 0.3 30 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

10 
500 ʤ ʦʪ ʪ. 9 ʩ. ɼʦʣʥʦ 

ʫʡʥʦ 
22.07.2015 18.25 15 0.5 0.3 28 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

11 
500 ʤ ʦʪ ʪ. 10 ʩ. ɼʦʣʥʦ 

ʫʡʥʦ 
22.07.2015 19.10 20 1 1 25 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

12 500 ʤ ʦʪ ʪ. 11 22.07.2015 19.40 15 0.5 1 23 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

13 200 ʤ ʦʪ ʪ. 12 23.07.2015 8.07 10 0.2 1 22 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

14 200 ʤ ʦʪ ʪ. 13 23.07.2015 9.53 15 0.1 0.5 23 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

15 300 ʤ ʦʪ ʪ. 14 23.07.2015 11.25 20 0.4 1 27 ʢʘʤʝʥʠʩʪʦ 

16 300 ʤ ʦʪ ʪ. 15 23.07.2015 12.25 15 0.4 1 28 ʢʘʤʝʥʠʩʪʦ 

17 1000 ʤ ʦʪ ʪ. 16 23.07.2015 13.44 4 1 1 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

18 500 ʤ ʦʪ ʪ. 17 23.07.2015 15.30 12 0.5 1 32 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

19 

500 ʤ ʦʪ ʪ. 18 ʤ/ʫ ʩ. 

ɼʦʣʥʦ ʫʡʥʦ ʠ 

ʩ.ɻʦʨʘʥʦʚʮʠ 

23.07.2015 16.30 15 0.5 1 33 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

20 500 ʤ ʦʪ ʪ. 19 23.07.2015 17.40 15 0.6 1 28 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

21 500 ʤ ʦʪ ʪ. 20 23.07.2015 18.50 2 1 0.2 30 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

22 500 ʤ ʦʪ ʪ. 21 24.07.2015 10.55 6 0.4 0.7 30 ʢʘʤʝʥʠʩʪʦ 

23 
500 ʤ ʦʪ ʪ. 22, ʥʘʯʘʣʦ ʩ. 

ɻʦʨʘʥʦʚʮʠ 
24.07.2015 12.33 6 0.4 0.5 30 ʢʘʤʝʥʠʩʪʦ 

24 
300 ʤ ʦʪ ʪ. 23, ʩʨʝʜʘ ʩ. 

ɻʦʨʘʥʦʚʮʠ 
24.07.2015 13.53 6 0.4 0.5 30 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

25 
300 ʤ ʦʪ ʪ. 23, ʢʨʘʡ ʩ. 

ɻʦʨʘʥʦʚʮʠ 
24.07.2015 14.53 10 0.4 0.5 31 

ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

26 

1000 ʤ ʦʪ 25 ʤ/ʫ ʩ. 

ɻʦʨʘʥʦʚʮʠ ʠ 

ʩ.ɼʨʘʛʦʚʠʱʠʮʘ 

24.07.2015 15.40 12 0.5 0.5 31 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 
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27 
ʚʦʜʦʭʚʘʱʘʥʝ ʥʘ 

ʩ.ɼʨʘʛʦʚʠʱʠʮʘ 
27.07.2015 8.25 25 1.6 0.1 20 

ʪʠʥʝʩʪʦ, 

ʧʷʩʲʯʥʦ, 

ʢʘʤʝʥʠʩʪʦ 

28 ʤʦʩʪʘ ʥʘ ʩ. ɼʨʘʛʦʚʠʱʠʮʘ 27.07.2015 9.15 20 0.4 0.2 20 
ʧʷʩʲʯʥʦ-

ʢʘʤʝʥʠʩʪʦ 

29 

ʢʘʥʘʣ ʥʘ ʢʨʘʷ ʥʘ ʩ. 

ɼʨʘʛʦʚʠʱʠʮʘ,ʪʫʭʣʘʨʥʘʪʘ 

ʬʘʙʨʠʢʘ 

27.07.2015 10.33 2.5 0.3 0.2 21 ʯʘʢʲʣ 

30 ʩʣʝʜ ʪʫʭʣʘʨʥʘʪʘ ʬʘʙʨʠʢʘ 27.07.2015 11.15 15 0.5 0.5 24 ʯʘʢʲʣ 

31 500 ʤ ʦʪ ʪ. 30 27.07.2015 11.46 15 1 0.1 26 ʯʘʢʲʣ 

32 350 ʤ ʦʪ ʪ. 31 27.07.2015 12.10 15 0.5 0.5 27 ʯʘʢʲʣ 

33 350 ʤ ʦʪ ʪ. 31 27.07.2015 13.80 20 0.5 0.5 31 ʯʘʢʲʣ 

34 300 ʤ ʦʪ ʪ. 33 27.07.2015 14.59 20 0.5 0.5 31 ʯʘʢʲʣ 

35 500 ʤ ʦʪ ʪ. 34 27.07.2015 16.05 20 0.4 0.5 30 ʯʘʢʲʣ 

36 500 ʤ ʦʪ ʪ. 35 27.07.2015 17.20 15 0.4 1 28 ʯʘʢʲʣ 

37 
ʥʘ ʟʘʚʦʷ ʶʞʥʦ ʦʪ ʩ. 

ʉʪʝʥʩʢʦ, 1 ʢʤ ʦʪ ʧʲʪʷ 
28.07.2015 10.10 25 0.5 0.5 20 ʯʘʢʲʣ 

38 500 ʤ ʦʪ ʪ. 37 28.07.2015 11.12 15 0.5 0.5 24 ʯʘʢʲʣ 

39 400 ʤ ʦʪ ʪ. 38 28.07.2015 12.15 12 0.4 0.5 28 ʯʘʢʲʣ 

40 ʢʨʘʡ ʥʘ ʩ. ʉʪʝʥʩʢʦ 28.07.2015 14.35 10 0.2 0.5 32 ʯʘʢʲʣ 

41 300 ʤ ʦʪ ʪ. 40 28.07.2015 16.17 20 0.2 0.5 32 ʯʘʢʲʣ 

42 350 ʤ ʦʪ ʪ. 41 28.07.2015 17.50 12 0.5 0.5 29 ʯʘʢʲʣ 

43 500 ʤ ʦʪ ʪ. 42 28.07.2015 18.59 10 0.5 0.5 27 ʯʘʢʲʣ 

44 500 ʤ ʦʪ ʪ. 43 29.07.2015 9.08 15 0.4 0.5 23 ʯʘʢʲʣ 

45 300 ʤ ʦʪ ʪ. 44 29.07.2015 10.30 15 0.5 0.5 25 ʯʘʢʲʣ 

46 400 ʤ ʦʪ ʪ. 45 29.07.2015 11.40 20 0.8 0.5 29 ʯʘʢʲʣ 

47 400 ʤ ʦʪ ʪ. 46 29.07.2015 13.10 20 0.7 0.2 31 ʯʘʢʲʣ 

48 
ʋʩʪʠʝ ʥʘ ʨʝʢʘ 

ɼʨʘʛʦʚʠʱʠʮʘ 
29.07.2015 15.30 4 1 1 30 ʯʘʢʲʣ 

49 
ʨ. ʉʪʨʫʤʘ ʧʨʝʜʠ ʨ. 

ɼʨʘʛʦʚʠʱʠʮʘ 
29.07.2015 17.20 50 2 0.5 30 

ʪʠʥʝʩʪʦ, 

ʧʷʩʲʯʥʦ, 

ʢʘʤʝʥʠʩʪʦ 

50 
ʨ. ʉʪʨʫʤʘ ʩʣʝʜ 

ʨ.ɼʨʘʛʦʚʠʱʠʮʘ 
29.07.2015 18.30 50 1 1 28 

ʪʠʥʝʩʪʦ, 

ʧʷʩʲʯʥʦ,  

ʇʫʥʢʪ 

ʧʦ 

ʨʝʜ 

ʂʠʩʝʣʠʥʥʦʩʪ 

ʥʘ ʚʦʜʘʪʘ pH 

ɽʣʝʢʪʨʦʧʨ. 

EC, mS 

ʆʙʱʦ ʢ-ʚʦ ʨ-

ʥʠ ʪʚ.ʚ-ʚʘ, 

TDS, mg/l 

ʈʘʟʪʚ. 

ʢʠʩʣʦʨʦʜ 

ʆ2, % 

ʊ-ʨʘ ʥʘ 

ʚʦʜʘʪʘ, 

t,ÁC 

ʅʠʪʨʠʪʠ, 

NO2, mg/l 

ʅʠʪʨʘʪʠ, 

NO3, mg/l 

ʉʚ. ʭʣʦʨ 

Cl, mg/l 

ʆʙʱ 

ʭʣʦʨ,  

Cl, mg/l 

1 8.57 0.198 0.198 28 20.05 0 0 0 0 

2 8.6 0.197 0.197 28.1 21.3 0 0 0 0 

3 8.56 0.199 0.199 27 21 0 0 0 0.15 

4 8.42 0.263 0.263 24.1 19.8 0 0 0 0 

5 8.48 0.251 0.251 24.2 19.1 0 0 0 0 

6 8.48 0.249 0.249 24.2 17.1 0 0 0 0 

7 8.2 0.22 0.22 24 20 0 0 0 0 
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8 8.19 0.223 0.223 23 23 0 0 0 0 

9 8.63 0.23 0.23 22.5 21 0 0 0 0 

10 8.75 0.231 0.231 22 20 0 0 0 0 

11 9 0.22 0.22 23 20 0 0 0 0 

12 9.05 0.219 0.219 22.5 19.8 0 0 0 0 

13 9.1 0.221 0.221 22.3 18.07 0 0 0 0 

14 9.1 0.219 0.219 20 20 0 0 0 0 

15 8.2 0.23 0.23 23.4 26.3 10 1 0 0 

16 6.5 0.204 0.204 25.1 0 0 0 0 0 

17 6.66 0.275 0.275 23 20.6 0 0 0 0 

18 7.5 0.279 0.279 22 20 0 0 0 0 

19 7.37 0.27 0.27 21 20.9 0 0 0 0 

20 7.45 0.284 0.284 23 22 0 0 0 0 

21 7.5 0.28 0.28 24 23 0 0 0 0 

22 7.62 0.285 0.285 24.2 23 0 0 0 0 

23 7.72 0.28 0.28 24.1 23 0 0 0 0 

24 7.8 0.291 0.291 24.2 24 0 1 0 0 

25 7.92 0.289 0.289 23.8 23 0 0 0 0 

26 7.42 0.279 0.279 21.3 22 0 1 0 0.1 

27 7.6 0.263 0.263 22.8 22 0 0 0 0 

28 7.4 0.281 0.281 20.2 19.2 0 0.1 0 0 

29 7.51 0.203 0.203 22.2 18.9 0 0.5 0 0 

30 7.55 0.258 0.258 23.4 19.5 0 0.5 0 0 

31 7.74 0.257 0.257 24.2 19.3 0 0.4 0 0 

32 7.84 0.26 0.26 23 19.2 0 0.3 0 0 

33 7.6 0.243 0.243 23.8 19.9 0 0.5 0 0 

34 7.78 0.264 0.264 22.9 21 0 0 0 0 

35 7.8 0.265 0.265 23 19 0 0.1 0 0 

36 7.9 0.293 0.293 22.1 22.2 0 0.1 0 0 

37 7.82 0.291 0.291 23.1 23.2 0 0 0 0 

38 7.73 0.264 0.264 22.923 23 0 0 0 0 

39 7.8 0.285 0.285 23.4 23 0 0 0 0 

40 7.87 0.289 0.289 23.8 22.8 0 0 0 0 

41 7.92 0.253 0.253 22.8 22 0 0 0 0 

42 8.1 0.256 0.256 20.07 21 0 0 0 0 

43 8.3 0.252 0.252 20.2 23 0 0 0 0.1 

44 8.3 0.254 0.254 20.3 23 0 0 0 0 

45 8.34 0.26 0.26 23 21 0 0 0 0 

46 8.35 0.261 0.261 23.2 18.1 0 0 0 0 

47 8.35 0.26 0.26 23 18.5 0 0 0 0 

48 8.38 0.263 0.263 23.8 19.2 0 0 0 0 

49 8.31 0.274 0.274 24.1 19.8 0 0 0 0 

50 8.27 0.268 0.268 24.3 20 0 0 0 0 

  
 ʅʘ 

ʛʨʘʥʠʮʘʪʘ 
                

1 7.71 0.319 0.319 24.8 17.5 0 0 0 0 

2 7.75 0.298 0.298 23.1 18.3 0 0 0 0.1 

3 7.9 0.287 0.287 25.3 19.8 0 0 0.05 0.17 

4 7.95 0.27 0.27 26.3 19.7 0 0 0.05 0.1 

5 8.05 0.26 0.26 24 19.7 0 0 0.06 0.1 
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6 8.1 0.26 0.26 25.8 20 0 0 0 0 

7 8.18 0.26 0.26 25.4 20.3 0 0 0 0 

8 8.02 0.258 0.258 24.5 15.3 0 0 0.05 0.06 

9 7.92 0.255 0.255 23.2 10.1 0 1 0.06 0.08 

10 8.01 0.262 0.262 24.8 18 0 0 0.07 0.06 

11 8.09 0.267 0.267 25 18.8 0 0 0.09 0.05 

12 8.1 0.27 0.27 23.4 18.8 0 0 0.1 0.06 

13 8 0.318 0.318 26.3 17.8 0 0 0 0.12 

14 8 0.283 0.283 27.5 18.1 0 0 0 0.06 

15 8.01 0.269 0.269 26 18.4 0 0 0 0.06 

16 8.1 0.27 0.27 25.7 18 0 0 0 0.05 

17 8.12 0.275 0.275 24.5 17.6 0 0 0.05 0 

18 8.15 0.265 0.265 28 19.4 0 0 0.05 0 

19 8.15 0.26 0.26 28 18.6 0 0.5 0.05 0 

20 8.2 0.255 0.255 26 18.9 0 0 0.07 0.08 

21 8.24 0.245 0.245 23.5 19.4 0 0.5 0.07 0.14 

22 8.15 0.246 0.246 27.2 20 0 0 0.06 0.12 

23 8.14 0.249 0.249 28 20.3 0 0 0.05 0.11 

24 8.15 0.252 0.252 25.5 20.3 0 0 0.05 0.12 

25 8.19 0.255 0.255 24.7 22.5 0 0 0 0.12 

26 8.2 0.26 0.26 23.3 22.5 0 0 0 0.1 

27 8.02 0.27 0.27 23.5 17 0 0.5 0 0 

28 7.8 0.262 0.262 25.7 17.9 0 0.5 0.05 0.05 

29 7.51 0.243 0.243 22.4 19.2 0 0.5 0.05 0.08 

30 7.6 0.249 0.249 24.1 19.3 0 0.5 0.05 0 

31 7.91 0.255 0.255 24.8 20 0 1 0.07 0 

32 7.59 0.232 0.232 24.6 20.1 0 0.5 0 0.5 

33 7.6 0.27 0.27 24.2 19.3 0 0.5 0.05 0.05 

34 7.82 0.273 0.273 25 19.8 0 0.5 0.07 0.05 

35 7.9 0.281 0.281 24.6 20.2 0 1 0.07 0.07 

36 7.68 0.273 0.273 26.1 20 0 0 0.05 0 

37 7.53 0.248 0.248 26.01 19.4 0 0 0.05 0.07 

38 7.63 0.258 0.258 26.3 20.1 0 0.5 0.07 0.07 

39 7.52 0.263 0.263 24.5 19.8 0 0 0 0 

40 7.69 0.29 0.29 25.2 19.2 0 0 0.07 0.05 

41 7.71 0.292 0.292 26.3 20.3 0 0 0.08 0.07 

42 7.82 0.23 0.23 24.5 21.1 0 0.5 0.1 0.32 

43 8.39 0.165 0.165 27 21.5 0 0.5 0.11 0.71 

44 8.2 0.182 0.182 25.4 18.2 0 0 0.1 0.63 

45 8.31 0.18 0.18 24.5 18.9 0 0 0.11 0.05 

46 8.43 0.182 0.182 23.9 19.8 0 0 0.05 0.05 

47 8.2 0.173 0.173 20.1 0 0 0 0.07 0.05 

48 8.43 0.363 0.363 22.5 24.6 0 1 0.07 0.08 

49 9 0.149 0.149 22.4 24.7 0 1 0 0 

50 8.4 0.28 0.28 22.3 25.1 10 0.5 0.08 0.07 
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ʇʫʥʢʪ 

ʧʦ ʨʝʜ 

ʂʦʤʙ. 

ʭʣʦʨ Cl, 

mg/l 

ʎʠʘʥʫʨʦʚʘ 

ʢʠʩʝʣʠʥʘ 

CYS mg/l 

ʆʙʱʘ 

ʪʚʲʨʜʦʩʪ 

CaCO3, mg/l 

ʉʚ. ʤʝʜ 

Cu, mg/l 

ʆʙʱʘ 

ʤʝʜ Cu, 

mg/l 

ʂʦʤʙ. ʤʝʜ  

Cu, mg/l 

ɾʝʣʷʟʦ Fe2+ 

ʠ Fe3+,mg/l 

ɸʨʩʝʥ As, 

mg/l 

ʆʣʦʚʦ 

Pb, mg/l 

1 0 0 123 0 0 0 0 0.01 0 

2 0 0 118 0 0 0 0 0.01 0 

3 0.15 0 115 0 0 0 0 0.01 0 

4 0 0 178 0 0 0 0 0 0 

5 0 0 180 0 0 0 0 0 0 

6 0 1 179 0 0 0 0 0.005 0 

7 0 0 119 0 0 0 0 0 0 

8 0 0 117 0 0 0 0 0 0 

9 0 1 123 0 0.15 0.15 0.02 0 0 

10 0 0 120 0 0.1 0.1 0.03 0 0 

11 0 1 117 0 0 0 0 0 0 

12 0 0 119 0 0.05 0.05 0 0 0 

13 0 0 116 0 0 0 0 0 0 

14 0 1 111 0 0.71 0.71 0 0 0 

15 0 1 126 0 0.11 0.11 0 0 0 

16 0 0 106 0 0 0 0 0 0 

17 0 0 108 0.08 0 0 0 0.005 0 

18 0 0 111 0 0 0 0 0 0 

19 0 0 123 0 0 0 0 0 0 

20 0 0 134 0 0 0 0.03 0 0 

21 0 1 124 0 0 0 0.05 0 0 

22 0 0 110 0 0 0 0.03 0 0 

23 0 0 122 0 0 0 0.01 0 0 

24 0 0 138 0 0 0 0 0 0 

25 0 0 130 0 0 0 0.05 0 0 

26 0.1 1 127 0.05 0.05 0 0.03 0 0 

27 0 0 131 0 0 0 0.01 0 0 

28 0 1 124 0 0 0 0 0 0 

29 0 0 132 0 0 0 0 0 0 

30 0 0 138 0 0 0 0 0 0 

31 0 0 127 0 0 0 0 0 0 

32 0 0 124 0 0.08 0.08 0 0.01 0 

33 0 0 132 0 0 0 0 0 0 

34 0 0 135 0 0 0 0 0.1 0 

35 0 0 138 0 0 0 0 0.01 0 

36 0 0 124 0 0 0 0 0 0 

37 0 0 127 0 0 0 0 0 0 

38 0 0 134 0 0 0 0 0 0 

39 0 0 133 0 0 0 0 0 0 

40 0 0 127 0 0 0 0 0 0 

41 0 0 131 0 0 0 0.03 0 0 

42 0 0 141 0 0 0 0 0 0 
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43 0.09 0 154 0 0 0 0 0 0 

44 0 0 143 0 0.05 0.05 0 0 0 

45 0 0 133 0 0.13 0.08 0 0 0 

46 0 0 133 0 0.1 0.1 0 0 0 

47 0 0 132 0 0 0 0 0 0 

48 0 0 141 0 0 0 0 0 0 

49 0 0 137 0 0 0 0 0 0 

50 0 0 139 0 0 0 0 0 0 

 ʅʘ 

ʛʨʘʥʠʮʘ

ʪʘ 

        

1 0 0 137 0 0 0 0.03 0 0 

2 0.1 0 153 0.15 0.1 0 0.04 0 0 

3 0.12 0 184 0.28 0.21 0 0.05 0 0 

4 0.05 0 172 0.2 0.17 0 0.05 0 0 

5 0.04 0 167 0.15 0.15 0 0.05 0.05 0 

6 0 0 174 0.15 0.15 0 0 0 0 

7 0 0 185 0.16 0.15 0 0 0 0 

8 0.01 5 180 0.16 0.14 0 0.05 0 0 

9 0.02 7 175 0.17 0.14 0 0.06 0 0 

10 0 8 179 0.23 0.18 0 0.05 0 0 

11 0 10 182 0.34 0.21 0 0.05 0 0 

12 0 10 184 0.32 0.22 0 0.05 0 0 

13 0.12 7 181 0.18 0.27 0.09 0.02 0 0 

14 0.06 7 178 0.1 0.2 0.1 0.02 0 0 

15 0.06 7 172 0.08 0.18 0.1 0.03 0.01 0 

16 0.05 5 174 0.08 0.08 0 0.02 0 0 

17 0 5 184 0.09 0.09 0 0.02 0 0 

18 0 5 184 0.1 0.12 0.02 0.02 0 0 

19 0 5 186 0.16 0.21 0.05 0.02 0 0 

20 0.01 7 188 0.1 0.16 0.06 0.02 0 0 

21 0.07 26 196 0.2 0.08 0 0.02 0 0 

22 0.06 2 183 0.18 0.2 0.02 0.02 0 0 

23 0.06 0 175 0.18 0.24 0.06 0.05 0 0 

24 0.07 0 182 0.15 0.21 0.06 0.07 0 0 

25 0.12 0 188 0.13 0.23 0.1 0.09 0.05 0 

26 0.1 0 180 0.1 0.21 0.11 0.08 0 0 

27 0 9 182 0.07 0.46 0.39 0.03 0 0 

28 0 7 185 0.07 0.34 0.27 0.04 0 0 

29 0.03 6 191 0.07 0.32 0.25 0.06 0 0 

30 0 5 190 0.16 0.28 0.12 0.06 0 0 

31 0 5 188 0.26 0.39 0.13 0.06 0.05 0 

32 0.5 6 187 0.1 0.18 0.08 0.05 0 0 

33 0 12 189 0.2 0.31 0.11 0.03 0 0 

34 0 7 186 0.22 0.31 0.09 0.05 0 0 

35 0 12 190 0.3 0.33 0.03 0.06 0 0 

36 0 9 186 0.21 0.18 0 0.05 0 0 

37 0.02 7 190 0.1 0.28 0.18 0.04 0 0 

38 0 9 194 0.12 0.28 0.16 0.05 0 0 
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39 0 20 198 0.18 0.24 0.06 0.05 0 0 

40 0 24 193 0.24 0.33 0.09 0.04 0 0 

41 0 21 198 0.2 0.32 0.12 0.05 0 0 

42 0.22 23 192 0.35 0.33 0 0.04 0 0 

43 0.6 25 189 0.41 0.32 0 0.04 0.01 0 

44 0.53 24 191 0.39 0.27 0 0.04 0 0 

45 0 7 198 0.31 0.23 0 0.04 0 0 

46 0 9 197 0.3 0.25 0 0.05 0 0 

47 0 16 198 0.33 0.31 0 0.03 0 0 

48 0.01 8 250 0.27 0.2 0 0.02 0 0 

49 0 6 250 0 0.34 0.34 0.03 0.05 0 

50 0 7 250 0.1 0.37 0.27 0.04 0.05 0 

 

ʇʫʥʢʪ 

ʧʦ ʨʝʜ 

ʄʘʥʛʘʥ 

Mn, mg/l 

ʎʠʥʢ Zn, 

mg/l 

ʉʫʣʬʘʪʠ 

SO4, mg/l 

ʉʫʣʬʠʪʠ 

SO2,
 
mg/l

 
ʆʙʱ ʨʘʜ. ʬʦʥ  

ÕSv/h 

ʈʘʜʠʦʘʢʪʠʚʥʦ

ʩʪ ʚʦʜʘ,  

ÕSv/h 

ʈʘʜʠʦʘʢʪʠʚʥʦʩʪ 

ʩʝʜʠʤʝʥʪ,  

ÕSv/h 

ʉʝʜʠʤʝʥʪ ɸʥʪʨ. 

ʄʠʢʨʦʜʝ

ʪʨʠʪ, % 

1 0 0 200 0 0.16 0.1 0.1 ʜʠʦʨʠʪ 0 

2 0 0 200 0 0.16 0.1 0.12 ʜʠʦʨʠʪ 0 

3 0 0 300 0 0.12 0.12 0.12 ʜʠʦʨʠʪ 0 

4 0 0 0 0 0.16 0.16 0.2 ʜʠʦʨʠʪ 0 

5 0 0 200 0 0.16 0.08 0.18 ʜʠʦʨʠʪ 0 

6 0 0 200 0 0.16 0.12 0.2 ʜʠʦʨʠʪ 0 

7 0 0 0 0 0.28 0.2 0.2 ʜʠʦʨʠʪ 0 

8 0 0 0 0 0.24 0.2 0.2 ʜʠʦʨʠʪ 3 

9 0 0 200 0 0.2 0.2 0.24 ʜʠʦʨʠʪ 5 

10 0 0 200 0 0.1 0.16 0.2 ʜʠʦʨʠʪ 4 

11 0 0 0 0 0.16 0.16 0.16 ʜʠʦʨʠʪ 3 

12 0 0 0 0 0.16 0.16 0.12 ʜʠʦʨʠʪ 3 

13 0 0 0 0 0.2 0.2 0.2 ʜʠʦʨʠʪ 2 

14 0 1 200 0 0.2 0.24 0.2 ʜʠʦʨʠʪ 2,5 

15 0 1 0 0 0.2 0.28 0.22 ʜʠʦʨʠʪ 5 

16 0 0 200 0 0.12 0.12 0.22 ʜʠʦʨʠʪ 3 

17 0 1 200 0 0.12 0.2 0.2 ʜʠʦʨʠʪ 2 

18 0 0 0 0 0.16 0.1 0.09 ʜʠʦʨʠʪ 0.1 

19 0 0 0 0 0.12 0.1 0.2 ʜʠʦʨʠʪ 0 

20 0 0 0 0 0.08 0.12 0.12 ʜʠʦʨʠʪ 0 

21 0 0 0 0 0.12 0.18 0.16 ʜʠʦʨʠʪ 0 

22 0 1 0 0 0.2 0.2 0.2 ʜʠʦʨʠʪ 0 

23 0 0 0 0 0.08 0.2 0.09 ʜʠʦʨʠʪ 0 

24 0 0 0 0 0.2 0.16 0.08 ʜʠʦʨʠʪ 0 

25 0 0 0 0 0.11 0.1 0.1 ʜʠʦʨʠʪ 0 

26 0 0 100 0 0.12 0.2 0.2 ʜʠʦʨʠʪ 5 

27 0 1 200 0 0.2 0.2 0.2 ʜʠʦʨʠʪ 0 

28 0 0 200 0 0.2 0.08 0.2 ʜʠʦʨʠʪ 10 

29 0 0 0 0 0.08 0.1 0.04 ʜʠʦʨʠʪ 0 

30 0 0 0 0 0.16 0.16 0.18 ʜʠʦʨʠʪ 0.1 

31 0 0 0 0 0.12 0.1 0.12 ʜʠʦʨʠʪ 0 

32 0 0 0 0 0.16 0.18 0.09 ʜʠʦʨʠʪ 0 

33 0 0 0 0 0.2 0.16 0.2 ʜʠʦʨʠʪ 0 
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34 0 0 0 0 0.16 0.12 0.08 ʜʠʦʨʠʪ 0 

35 0 0 0 0 0.2 0.16 0.12 ʜʠʦʨʠʪ 0.1 

36 0 0  0 0.12 0.17 0.2 ʜʠʦʨʠʪ 0 

37 0 0 0 0 0.16 0.16 0.16 ʜʠʦʨʠʪ 0 

38 0 0 0 0 0.12 0.08 0.08 ʜʠʦʨʠʪ 0 

39 0 0 0 0 0.11 0.15 0.11 ʜʠʦʨʠʪ 0 

40 0 0 0 0 0.2 0.2 0.2 ʜʠʦʨʠʪ 0 

41 0 0 0 0 0.18 0.16 0.1 ʜʠʦʨʠʪ 0 

42 0 0 200 0 0.12 0.16 0.12 ʜʠʦʨʠʪ 0 

43 0 1 0 200 0.09 0.08 0.12 ʜʠʦʨʠʪ 0 

44 0 0 200 0 0.12 0.1 0.2 ʜʠʦʨʠʪ 0 

45 0 0 0 0 0.2 0.2 0.16 ʜʠʦʨʠʪ 0 

46 0 0 0 0 0.2 0.2 0.2 ʜʠʦʨʠʪ 0 

47 0 0 0 0 0.2 2 0.1 ʜʠʦʨʠʪ 0 

48 0 0 0 0 0.16 0.16 0.1 ʜʠʦʨʠʪ 0 

49 0 0 0 0 0.2 0.16 0.2 ʜʠʦʨʠʪ 0 

50 0 0 0 0 0.18 0.16 0.1 ʜʠʦʨʠʪ 0 

 ʅʘ 

ʛʨʘʥʠʮʘ

ʪʘ 

        

1 2 3 400 0 0.04 0.08 0.12 ʜʠʦʨʠʪ 0 

2 3 2.5 300 0 0.16 0.08 0.16 ʜʠʦʨʠʪ 0 

3 4 2 200 0 0.16 0.24 0.2 ʜʠʦʨʠʪ 0 

4 3 2.5 200 0 0.16 0.12 0.16 ʜʠʦʨʠʪ 0 

5 2 3 200 0 0.16 0.04 0.08 ʜʠʦʨʠʪ 0 

6 1 2.5 200 0 0.12 0.04 0.16 ʜʠʦʨʠʪ 0 

7 0 2 200 0 0.08 0.04 0.2 ʜʠʦʨʠʪ 0 

8 1 2 250 0 0.08 0.08 0.2 ʜʠʦʨʠʪ 0 

9 2 2 300 0 0.16 0.16 0.2 ʜʠʦʨʠʪ 0 

10 1 1.5 200 0 0.16 0.16 0.16 ʜʠʦʨʠʪ 0 

11 0 1 0 0 0.2 0.2 0.08 ʜʠʦʨʠʪ 0 

12 0 1 0 0 0.16 0.08 0.08 ʜʠʦʨʠʪ 0 

13 2 1 0 0 0.3 0.2 0.14 ʜʠʦʨʠʪ 0 

14 0 0 200 0 0.3 0.18 0.2 ʜʠʦʨʠʪ 0 

15 0 0 300 0 0.32 0.16 0.28 ʜʠʦʨʠʪ 0 

16 0 0 300 0 0.2 0.16 0.24 ʜʠʦʨʠʪ 0 

17 1 1 300 0 0.24 0.24 0.2 ʜʠʦʨʠʪ 0 

18 2 1 300 0 0.2 0.2 0.16 ʜʠʦʨʠʪ 0 

19 3 2 300 0 0.24 0.18 0.2 ʜʠʦʨʠʪ 0 

20 0 1 200 0 0.16 0.08 0.2 ʜʠʦʨʠʪ 0 

21 0 1 200 0 0.16 0.08 0.2 ʜʠʦʨʠʪ 0 

22 1 1 200 0 0.16 0.04 0.16 ʜʠʦʨʠʪ 0 

23 3 0 300 0 0.2 0.08 0.16 ʜʠʦʨʠʪ 0 

24 2 0 300 0 0.16 0.08 0.16 ʜʠʦʨʠʪ 0 

25 1 0 300 0 0.16 0.16 0.12 ʜʠʦʨʠʪ 0 

26 1 0 200 0 0.16 0.16 0.16 ʜʠʦʨʠʪ 0 

27 3 0 0 0 0.2 0.2 0.2 ʜʠʦʨʠʪ, 

ʦʨʛʘʥʠʢʘ 

10 

28 2 1 100 0 0.2 0.1 0.16 ʢʚʘʪʝʨʥʝʨ- 3 
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ʯʘʢʲʣ, 

ʜʠʦʨʠʪ 

29 1 1 300 0 0.28 0.08 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

10 

30 0 1 300 0 0.16 0.08 0.08 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

10 

31 0 2 300 0 0.12 0.12 0.08 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

5 

32 0 1 200 0 0.16 0.2 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

2 

33 0 0 200 0 0.1 0.08 0.08 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

1 

34 0 1 200 0 0.12 0.08 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

1 

35 0 1 300 0 0.2 0.24 0.17 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

1 

36 0 0 200 0 0.16 0.16 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

1 

37 1 1 200 0 0.12 0.12 0.04 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

1 

38 0 0 200 0 0.08 0.08 0.12 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

39 0 0 300 0 0.2 0.16 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

40 0 0 300 0 0.2 0.2 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

41 0 0 200 0 0.16 0.16 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

42 0 0 300 0 0.12 0.12 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

43 0 0 300 0 0.12 0.16 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

44 0 0 200 0 0.12 0.12 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

45 0 0 200 0 0.2 0.16 0.04 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

46 0 0 300 0 0.1 0.07 0.07 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

47 0 1 200 0 0.2 0.16 0.16 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

0 

48 2 2 200 0 0.2 0.24 0.2 ʙʝʪʦʥ 0 

49 0 1 200 0 0.24 0.24 0.2 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

2 

50 0 1 200 0 0.2 0.28 0.24 ʢʚʘʪʝʨʥʝʨ-

ʯʘʢʲʣ 

2 

ʇʫʥʢʪ 

ʧʦ ʨʝʜ 

ɹʘʣʢʘʥʩʢʘ 

ʧʲʩʪʲʨʚʘ Salmo 

trutta 

ɼʲʛʦʚʘ ʧʲʩʪʲʨʚʘ 

Oncorhynchus 

mykiss 

ʄʘʢʝʜʦʥʩʢʘ 

ʧʲʩʪʲʨʚʘ Salmo 

macedonica 

ʏʝʨʥʘ ʤʨʷʥʘ Barbus 

peloponnesius 

ɹʷʣʘ ʤʨʷʥʘ 

Barbus barbus 

ʈʠʙʘ ʧʨʲʩʢʘʯʢʘ 

ɸlburnoides 

bipunstatus 

1 3 0 0 0 0 0 

2 2 0 2 6 0 0 

3 5 0 5 0 0 0 



 

 23 

4 0 0 0 0 0 0 

5 0 0 0 0 0 0 

6 0 0 0 0 0 0 

7 0 0 0 0 0 0 

8 0 0 0 0 0 0 

9 0 0 0 0 0 0 

10 0 0 0 0 0 0 

11 0 0 0 1 0 0 

12 0 0 0 1 0 0 

13 0 0 0 0 0 0 

14 0 0 0 0 0 0 

15 0 0 0 20 0 0 

16 1 0 0 5 0 0 

17 0 0 0 0 0 0 

18 2 0 0 2 0 0 

19 0 0 0 0 0 0 

20 3 0 0 3 0 0 

21 0 0 0 0 0 30 

22 10 0 0 10 0 0 

23 3 0 0 3 0 50 

24 0 0 0 0 0 0 

25 0 0 0 2 0 0 

26 0 0 0 0 0 20 

27 1 0 0 2 0 10 

28 0 0 0 0 0 100 

29 0 0 0 0 0 0 

30 0 0 0 0 0 0 

31 0 0 0 0 0 0 

32 1 0 1 5 0 100 

33 0 0 0 0 0 0 

34 0 0 0 8 0 20 

35 2 0 0 0 0 0 

36 0 0 0 0 0 0 

37 0 0 0 0 0 0 

38 0 0 0 0 0 0 

39 0 0 0 0 0 0 

40 0 0 0 0 0 0 

41 0 0 0 0 0 0 

42 0 0 0 0 0 0 

43 0 0 0 0 0 0 

44 0 0 0 0 0 0 

45 0 0 0 0 0 0 

46 0 0 0 0 0 0 

47 0 0 0 0 0 0 
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48 0 0 0 0 0 0 

49 0 0 0 0 0 0 

50 0 0 0 0 0 0 

   ʅʘ ʛʨʘʥʠʮʘʪʘ          

1 0 0 0 0 0 0 

2 0 0 0 0 0 0 

3 0 0 0 0 0 0 

4 0 0 0 0 0 0 

5 0 0 0 0 0 0 

6 0 0 0 0 0 0 

7 0 0 0 0 0 0 

8 0 0 0 0 0 0 

9 0 0 0 0 0 0 

10 0 0 0 0 0 0 

11 0 0 0 0 0 0 

12 0 0 0 0 0 0 

13 0 0 0 3 0 20 

14 0 0 0 0 0 0 

15 0 0 0 0 0 0 

16 0 0 0 0 0 0 

17 0 0 0 0 0 0 

18 0 0 0 0 0 0 

19 18 0 0 0 0 0 

20 0 0 0 0 0 0 

21 0 0 0 0 0 20 

22 0 0 0 0 0 0 

23 0 0 0 0 0 0 

24 0 0 0 0 0 0 

25 0 0 0 0 0 0 

26 0 0 0 0 0 0 

27 0 0 0 6 0 1 

28 0 0 0 10 0 0 

29 0 0 0 0 0 0 

30 0 0 0 0 0 0 

31 0 0 0 0 0 0 

32 0 0 0 0 0 0 

33 0 0 0 0 0 0 

34 0 0 0 0 0 0 

35 0 0 0 0 0 0 

36 0 0 0 0 0 0 

37 0 0 0 0 0 0 

38 0 0 0 0 0 0 

39 0 0 0 0 0 0 

40 0 0 0 0 0 0 

41 0 0 0 0 0 0 

42 0 0 0 0 0 0 

43 0 0 0 15 0 0 

44 0 0 0 0 0 0 
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45 0 0 0 0 0 0 

46 0 0 0 0 0 0 

47 0 0 0 0 0 0 

48 0 0 0 15 0 0 

49 0 0 0 10 0 0 

50 0 0 0 10 0 0 

 

ʇʫʥʢʪ 

ʧʦ ʨʝʜ 

ʃʝʱʘʥʢʘ 

Phoxinus 

phoxinus 

ʈʝʯʝʥ ʢʝʬʘʣ 

(ʢʣʝʥ) Leuciscus 

cephalus 

ʂʨʦʪʫʰʢ

ʘ Gobio 

spp. 

ʅʝʦʧʨʝʜʝʣʝ

ʥʘ ʨʠʙʘ 

ʉʠʚʘ ʯʘʧʣʘ 

Ardea 

cinerea 

ʄʠʨʢʦʙʠʦʣʦʛʠʷ

/ʂʦʣʠʬʦʨʤʠ 

ʂʆɽ/100 ml 

ɸʥʪʨʦʧʦʛʝʥʝʥʠ 

ʬʘʢʪʦʨʠ/ʥʘʪʠʩʢ 

1 0 0 0 0 0  ʥʝ 

2 0 0 0 0 0  ʥʝ 

3 0 0 0 0 0  ʥʝ 

4 0 0 0 0 0  ʥʝ 

5 0 0 0 0 0  ʥʝ 

6 0 0 0 0 0  ʥʝ 

7 0 0 0 0 0  ʥʝ 

8 0 0 0 0 0  ʥʘʯʘʣʦ ʥʘ ɹʦʩʠʣʝʛʨʘʜ, ʙʠʪʦʚʠ 

ʦʪʧʘʜʲʮʠ, ʦʧʘʢʦʚʢʠ, ʙʷʣʘ 

ʪʝʭʥʠʢʘ, ʛʫʤʠ 

9 0 0 0 10 0  ʙʠʪʦʚʠ, ʩʪʨʦʠʪʝʣʥʠ 

10 0 0 0 0 0  ʙʠʪʦʚʠ, ʩʪʨʦʠʪʝʣʥʠ 

11 0 0 0 0 0  ʙʠʪʦʚʠ, ʟʝʤʝʜʝʣʩʢʠ ʢʘʥʘʣʠ 

12 0 0 0 0 0  ʙʠʪʦʚʠ, ʟʝʤʝʜʝʣʩʢʠ ʢʘʥʘʣʠ 

13 0 0 0 0 0  ʙʠʪʦʚʠ, ʟʝʤʝʜʝʣʩʢʠ ʢʘʥʘʣʠ 

14 0 0 0 0 0  ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, ʙʠʪʦʚʠ ʠ 

ʟʝʤʝʜʝʣʩʢʠ ʢʘʥʘʣʠ 

15 0 0 0 0 0  ʛʨʘʜʩʢʠʷ ʙʠʪʦʚ ʢʘʥʘʣ, ʙʠʪʦʚʠ, 

ʩʪʨʦʠʪʝʣʥʠ ʠ ʜʨ. ʦʪʧʘʜʲʮʠ 

16 0 0 10 1 0  ʙʠʪʦʚʠ, ʢʘʥʘʣʠʟʘʮʠʷ 

17 0 0 0 100 0  ʩʤʝʪʠʱʝ ʙʠʪʦʚʠ ʠ ʩʪʨʦʠʪʝʣʥʠ 

ʦʪʧʘʜʲʮʠ 

18 0 0 0 0 0  ʩʤʝʪʠʱʝ ʟʘ ʜʲʨʚʝʩʥʠ ʦʪʧʘʜʲʮʠ ʠ 

ʪʨʠʥʘ ʦʪ ʬʘʙʨʠʢʘʪʘ 

19 0 0 0 100 0  ʤʘʭʘʣʠ ʦʢʦʣʦ ɹʦʩʠʣʝʛʨʘʜ, 

ʟʝʤʝʜʝʣʠʝ 

20 0 0 0 0 0  ʤʘʭʘʣʠ ʦʢʦʣʦ ɹʦʩʠʣʝʛʨʘʜ, 

ʟʝʤʝʜʝʣʠʝ 

21 0 0 0 0 0  ʟʝʤʝʜʝʣʠʝ 

22 0 0 0 0 0  ʨʠʙʘʨʠ 

23 0 0 0 0 0  ʟʝʤʝʜʝʣʠʝ 

24 0 0 0 50 0  ʥʝ 

25 0 0 0 0 0  ʥʝ 

26 0 0 0 0 0  ʤʝʞʜʫ ʜʚʝ ʩʝʣʘ, ʩʤʝʪʠʱʝ ʟʘ 

ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ 

27 0 0 0 0 0  ʥʝ 

28 0 0 0 0 0  ʩʪʨʦʠʪʝʣʥʠ ʤʘʪʝʨʠʘʣʠ - ʪʫʭʣʠ ʚ 

ʢʦʨʠʪʦʪʦ 

29 0 0 0 4 0  ʥʝ 

30 0 0 0 1 0  ʙʠʪʦʚʠ 
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31 0 0 0 0 0  ʥʝ 

32 0 0 0 0 0  ʙʠʪʦʚʠ 

33 0 0 0 4 0  ʟʝʤʝʜʝʣʠʝ, ʙʠʪʦʚʠ 

34 0 0 0 0 0  ʩʪʨʦʠʪʝʣʥʠ 

35 0 0 0 0 1  ʙʠʪʦʚʠ 

36 0 0 0 100 0  ʥʝ 

37 0 0 0 0 0  ʥʝ 

38 0 0 0 10 0  ʥʝ 

39 0 0 0 0 0  ʥʝ 

40 0 0 0 0 0  ʥʝ 

41 0 0 0 0 0  ʥʝ 

42 0 0 0 0 0  ʥʝ 

43 0 0 0 0 0 115 ʥʝ 

44 0 0 0 0 0  ʥʝ 

45 0 0 0 0 0  ʥʝ 

46 0 0 0 0 0  ʥʝ 

47 0 0 0 0 0  ʥʝ 

48 0 0 0 0 0  ʥʝ 

49 0 0 0 0 0  ʥʝ 

50 0 0 0 0 0  ɺɽʎ, ʩʝʣʦ ɿʣʠ ʜʦʣ, ʪʨʙ̡ʦʧʨʦʚʦʜ, 

ʦʣʦʚʥʦ-ʮʠʥʢʦʚʘ ʤʠʥʘ 

 ʅʘ 

ʛʨʘʥʠʮʘʪ

ʘ 

      

1 0 0 0 0 0  ɻʂʇʇ 

2 0 0 0 0 0  ʥʝ 

3 0 0 0 0 0  ɺɽʎ, ʧʝʥʣʠʚʦʩʪ, ʠʟʢʫʩʪʚʝʥʘ 

ʧʨʦʤʷʥʘ ʥʘ ʢʦʨʠʪʦʪʦ, ʥʘʤʘʣʝʥʦ 

ʥʠʚʦ, ʤʘʣʲʢ ʨʠʙʝʥ ʧʨʦʭʦʜ 

4 0 0 0 0 0  ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ ʚ ʥʘʜʟʘʣʠʚʥʘʪʘ 

ʪʝʨʘʩʘ,  ʧʦʜʝʣʝʥʠʝ ʥʘ ʛʨʘʥʠʯʥʘ 

ʧʦʣʠʮʠʷ, ʠʟʚʦʨʥʠ ʚʦʜʠ 

5 0 0 0 0 0  ʥʝ 

6 0 0 0 0 0  ʥʝ 

7 0 0 0 0 0  ʥʝ 

8 0 0 0 0 0  ʩʛʨʘʜʘ ʥʘ ɺɽʎ 0,5 ʄɺ,  

9 0 0 0 100 0  ʩʣʝʜ ʩʛʨʘʜʘ ʥʘ ɺɽʎ 0,5 ʄɺ 

10 0 0 0 100 0  ʤʘʭʘʣʘ 

11 0 0 0 0 0  ʥʝ 

12 0 0 0 0 0  ʤʘʭʘʣʘ 

13 0 0 0 0 0  ʥʝ 

14 0 0 0 0 0  ʥʝ 

15 0 0 0 0 0  ʥʝ 

16 0 0 0 0 0  ʥʝ 

17 0 0 0 0 0  ʥʝ 

18 0 0 0 0 0  ʥʝ 

19 0 0 0 0 0  ʥʝ 

20 0 0 0 0 0  ʥʝ 

21 0 0 0 0 0  ʥʝ 

22 0 0 0 0 0  ʥʝ 
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23 0 0 0 0 0  ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ, ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, 

ʚʢʣ. ʦʨʛʘʥʠʯʥʠ 

24 0 0 0 0 0  ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ, ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, 

ʚʢʣ. ʦʨʛʘʥʠʯʥʠ 

25 0 0 0 0 0  ʥʘʩʝʣʝʥʦ ʤʷʩʪʦ, ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, 

ʚʢʣ. ʦʨʛʘʥʠʯʥʠ 

26 0 0 0 0 0  ʥʝ 

27 0 0 0 0 1  ʚʦʜʦʭʚʘʱʘʥʝ, ʙʝʥʪ, ʙʠʪʦʚʠ, 

ʩʪʨʦʠʪʝʣʥʠ, ʟʝʤʝʜʝʣʠʝ 

28 0 0 0 0 0  ʥʘʩ. ʤʷʩʪʦ, ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, 

ʟʝʤʝʜʝʣʠʝ 

29 0 0 0 0 0  ʙʠʪʦʚʠ ʠ ʩʪʨʦʠʪʝʣʥʠ, ʯʝʨʚʝʥʘ 

ʢʝʨʘʤʠʢʘ, ʟʝʤʝʜʝʣʠʝ 

30 0 0 0 5 0  ʙʠʪʦʚʠ ʠ ʩʪʨʦʠʪʝʣʥʠ, ʯʝʨʚʝʥʘ 

ʢʝʨʘʤʠʢʘ, ʟʝʤʝʜʝʣʠʝ 

31 0 3 0 20 0  ʙʠʪʦʚʠ ʠ ʩʪʨʦʠʪʝʣʥʠ, ʯʝʨʚʝʥʘ 

ʢʝʨʘʤʠʢʘ, ʟʝʤʝʜʝʣʠʝ 

32 0 0 0 0 0  ʯʝʨʚʝʥʘ ʢʝʨʘʤʠʢʘ, ʟʝʤʝʜʝʣʠʝ 

33 0 0 0 1 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

34 0 0 0 0 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

35 0 0 0 3 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

36 0 0 0 0 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

37 0 0 0 100 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

38 0 0 0 100 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

39 0 0 0 0 0  ʙʠʪʦʚʠ, ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

40 0 0 0 10 0  ʙʠʪʦʚʠ, ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

41 0 0 0 10 0  ʙʠʪʦʚʠ, ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

42 0 0 0 0 0  ʙʠʪʦʚʠ, ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

43 0 0 0 0 0  ʤʥʦʛʦ ʙʠʪʦʚʠ ʦʪʧʘʜʲʮʠ, 

ʧʦʘʢʦʚʢʠ, ʙʫʪʠʣʢʠ, ʥʘʧʦʷʚʘʥʝ 

44 0 0 0 10 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

45 0 0 0 10 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

46 0 0 0 10 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

47 0 0 0 10 0  ʤʘʩʠʚʥʦ ʥʘʧʦʷʚʘʥʝ 

48 0 0 0 0 0 78 ʙʝʪʦʥʥʦ ʢʦʨʠʪʦ, ʙʝʥʪ, ʰʣʶʟʦʚʝ, 

ʜʦʙʠʚ ʥʘ ʠʥʝʨʪʥʠ ʤʘʪʝʨʠʘʣʠ 

ʟʣʘʪʦ 

49 0 10 0 10 0  ʙʝʪʦʥʥʦ ʢʦʨʠʪʦ, ʙʝʥʪ, ʰʣʶʟʦʚʝ, 

ʜʦʙʠʚ ʥʘ ʠʥʝʨʪʥʠ ʤʘʪʝʨʠʘʣʠ ʠ 

ʟʣʘʪʦ 

50 0 10 0 10 0  ʙʝʪʦʥʥʦ ʢʦʨʠʪʦ, ʙʝʥʪ, ʰʣʶʟʦʚʝ, 

ʜʦʙʠʚ ʥʘ ʠʥʝʨʪʥʠ ʤʘʪʝʨʠʘʣʠ ʠ 

ʟʣʘʪʦ 

 


