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Ä 1. ɺ ʇʨʠʣʦʞʝʥʠʝ ˉ 6 ʢʲʤ ʯʣ. 12, ʘʣ. 4 ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʲʣʥʝʥʠʷ: 

1. ʈʘʟʜʝʣ  I. Ă ʂʃɸʉʀʌʀʂɸʎʀʆʅʅɸ ʉʀʉʊɽʄɸ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʉʒʉʊʆʗʅʀɽ 

ɿɸ ʆʇʈɽɼɽʃɽʅʀʊɽ ʊʀʇʆɺɽ ʇʆɺʒʈʍʅʆʉʊʅʀ ɺʆɼʀ ʆʊ ʂɸʊɽɻʆʈʀʀ "ʈɽʂɸ", 

"ɽɿɽʈʆ", "ʇʈɽʍʆɼʅʀ ɺʆɼʀ"ʩʝ ʠʟʤʝʥʷ ʪʘʢʘ: 

 ĂI. ʂʃɸʉʀʌʀʂɸʎʀʆʅʅɸ ʉʀʉʊɽʄɸ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʉʒʉʊʆʗʅʀɽ ɿɸ 

ʆʇʈɽɼɽʃɽʅʀʊɽ ʊʀʇʆɺɽ ʇʆɺʒʈʍʅʆʉʊʅʀ ɺʆɼʀ ʆʊ ʂɸʊɽɻʆʈʀʀ "ʈɽʂɸ", 

"ɽɿɽʈʆ", "ʇʈɽʍʆɼʅʀ ɺʆɼʀ":
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I. ʂʃɸʉʀʌʀʂɸʎʀʆʅʅɸ ʉʀʉʊɽʄɸ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʉʒʉʊʆʗʅʀɽ ɿɸ ʆʇʈɽɼɽʃɽʅʀʊɽ ʊʀʇʆɺɽ 

ʇʆɺʒʈʍʅʆʉʊʅʀ ɺʆɼʀ ʆʊ ʂɸʊɽɻʆʈʀʀ "ʈɽʂɸ", "ɽɿɽʈʆ", "ʇʈɽʍʆɼʅʀ ɺʆɼʀ" 

  

ɸ. ɹʠʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ 

  

1. ɹʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ: ʌʠʪʦʧʣʘʥʢʪʦʥ 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʄʝʪʦʜ: 

ɻʝʨʤʘʥʩʢʠ PhytoFluss-Index 4.0 

ʄʝʪʨʠʢʠ: 

- ʄʝʪʨʠʢʘ ʟʘ ʙʠʦʤʘʩʘ: ʙʘʟʠʨʘ ʩʝ ʥʘ "ʩʨʝʜʥʦ ʩʝʟʦʥʥʘʪʘ ʩʪʦʡʥʦʩʪ" ʥʘ ʍʣʦʨʦʬʠʣ-ʘ (ʥʝʢʦʨʠʛʠʨʘʥ ʟʘ ʬʝʦʬʠʪʠʥ) ʚ Õg/l ʠ 

"ʤʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ" ʥʘ ʍʣʦʨʦʬʠʣ-ʘ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʠʷ ʧʝʨʠʦʜ (ʘʧʨʠʣ - ʦʢʪʦʤʚʨʠ), ʟʘ ʦʮʝʥʢʘ ʥʘ ʮʲʬʪʝʞʠʪʝ ʥʘ 

ʚʦʜʦʨʘʩʣʠʪʝ; 

- ʄʝʪʨʠʢʘ ʟʘ ʩʲʩʪʘʚ: TIP ʠʥʜʝʢʩ (ʪʨʦʬʠʯʝʥ ʠʥʜʝʢʩ ʥʘ ʧʦʪʘʤʦʧʣʘʥʢʪʦʥʘ). ɹʘʟʠʨʘ ʩʝ ʥʘ ʠʥʜʠʢʘʪʦʨʥʠ ʪʘʢʩʦʥʠ ʠ 

ʪʷʭʥʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʪʨʦʬʠʯʥʠʷ ʛʨʘʜʠʝʥʪ. 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

Mischke U., Belkinova D., Birk S., Borics G., Gandrea R., Hlubikova D., Jekabsone J., Opatrilova L., Panek P., Picinska-

Fağtynowicz J., Piirso K., Placha M., Rotaru N., Stankeviciene J., Stankovic I., Van Wichelen J., Varbiro G., Virbickas T., 

Wolfram G., Poikane S., Intercalibrating the national classifications of ecological status for very large rivers in Europe: 

Biological Quality Element: Phytoplankton, EUR 29337 EN, Publications Office of the European Union, Luxembourg, 

2018, ISBN 978-92-79-92971-7, doi:10.2760/855262, JRC112691. 

 

ʊʘʙʣʠʮʘ ʌʇ1: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʧʦ ɻʝʨʤʘʥʩʢʠ PhytoFluss-Index 4,0 ʟʘ ʨʝʯʝʥ ʪʠʧ R6 (ʉʨʝʜʝʥ ʠ ɼʦʣʝʥ 

ɼʫʥʘʚ*) . 

ʉʲʩʪʦʷʥʠʝ ʀʥʜʝʢʩ 

PhytoFluss 

ʛʨʘʥʠʮʠ 

EQR 

ʛʨʘʥʠʮʠ 

ʆʪʣʠʯʥʦ 0,5 - 1,5 0,81 - 1,0 

ɼʦʙʨʦ 1,51 - 2,5 0,61 - 0,8 

ʋʤʝʨʝʥʦ 2,51 - 3,5 0,41 - 0,6 
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ʃʦʰʦ 3,51 - 4,5 0,21 - 0,4 

ʄʥʦʛʦ 

ʣʦʰʦ 

4,51 - 5,5 0,0 - 0,20 

  

ʄʝʪʦʜ: ʄʫʣʪʠʤʝʪʨʠʯʝʥ ʬʠʪʦʧʣʘʥʢʪʦʥʝʥ ʠʥʜʝʢʩ (MPI) 

ʄʝʪʨʠʢʠ: ʀʥʜʝʢʩ ʥʘ ʍʫʣʙʲʨʪ (Hulburtôs index); ʏʝʩʪʦʪʘ ʥʘ ʮʲʬʪʝʞ; ʀʥʜʝʢʩ ʥʘ ʄʝʥʭʠʥʠʢ (Menhinickôs index); 

ʍʣʦʨʦʬʠʣ-ʘ (ʩʨʝʜʥʦ ʛʝʦʤʝʪʨʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʦʪ ʝʜʠʥʠʯʥʠʪʝ ʧʨʦʙʦʚʟʝʤʘʥʠʷ) 

ʀʥʜʝʢʩʲʪ ʩʝ ʠʟʯʠʩʣʷʚʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʝʟʦʥʠ (ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʬʝʚʨʫʘʨʠ, ʤʘʡ, ʘʚʛʫʩʪ ʠ 

ʥʦʝʤʚʨʠ), ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʝʬʝʢʪʘ ʥʘ ʩʝʟʦʥʥʦʩʪʪʘ. 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

Ponis, E., F Giovanardi, C. Facca, R. Buchet, V. Derolez, F. Bernardi Aubry, K. Pagou, E. Garcia, Z. Ninevic, N. Costas, I. 

Pardo & S. H. F. 2018, Transitional waters Mediterranean Geographic Intercalibration Group, Phytoplankton ecological 

assessment methods, EUR 29607 EN, Publications Office of the European Union, ISBN 978-92-79-98683-3, JRC114726, 

Luxembourg. 

 

ʊʘʙʣʠʮʘ ʌʇ2: ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʛʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ ʤʝʪʨʠʢʠʪʝ ʠ ʛʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ EQR, ʠʟʧʦʣʟʚʘʥʠ 

ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ MPI ʚ ʧʨʝʭʦʜʥʠʷ ʨʝʯʝʥ ʪʠʧ R16, Ref=ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ, HG=ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʦʚʝʪʝ 

ʦʪʣʠʯʥʦ/ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ, GM=ʜʦʙʨʦ/ʫʤʝʨʝʥʦ, MP=ʫʤʝʨʝʥʦ/ʣʦʰʦ, PB=ʣʦʰʦ/ʤʥʦʛʦ ʣʦʰʦ, EQR=ʩʲʦʪʥʦʰʝʥʠʝ ʟʘ 

ʝʢʦʣʦʛʠʯʥʦ ʢʘʯʝʩʪʚʦ. 

 
ʄʝʪʨʠʢʠ ɸʙʨʝʚʠʘʪʫʨʘ Ref HG GM MP PB 

ʀʥʜʝʢʩ ʥʘ ʍʫʣʙʲʨʪ ŭ 100 ï ŭ 60 48 36 24 12 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʏʝʩʪʦʪʘ ʥʘ ʮʲʬʪʝʞ F 100 ï F*100 100 80 60 40 20 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʠʥʜʝʢʩ ʥʘ ʄʝʥʭʠʥʠʢ D 0,04 0,032 0,024 0,016 0,008 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʍʣʦʨʦʬʠʣ-a  Chl-a (Õg/l) 5,0 10 20 40 80 

EQR  1,0 0,5 0,25 0,125 0,083 

nEQR  1,0 0,8 0,6 0,4 0,2 
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ɿʘʙʝʣʝʞʢʘ: ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR ʩʘ ʠʟʯʠʩʣʝʥʠ ʢʘʪʦ "ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʘ/ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ" ʟʘ ʠʥʜʝʢʩʘ ʥʘ ʍʫʣʙʲʨʪ, 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʮʲʬʪʝʞ ʠ ʠʥʜʝʢʩʘ ʥʘ ʄʝʥʭʠʥʠʢ, ʥʦ ʢʘʪʦ "ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ/ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʘ" ʟʘ ʭʣʦʨʦʬʠʣ-ʘ. ɿʘ 

ʠʥʜʝʢʩʘ ʥʘ ʍʫʣʙʲʨʪ, ʯʝʩʪʦʪʘʪʘ ʥʘ ʮʲʬʪʝʞ ʠ ʠʥʜʝʢʩʘ ʥʘ ʄʝʥʭʠʥʠʢ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR ʩʘ ʨʘʚʥʦʦʪʜʘʣʝʯʝʥʠ (0,8 ʟʘ 

H/G, 0,6 ʟʘ G/M ʠ ʪ.ʥ.) ʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʦʪʦ EQR (EQR = nEQR). ɿʘ ʭʣʦʨʦʬʠʣ-ʘ, EQR ʩʝ ʥʦʨʤʘʣʠʟʠʨʘ 

ʧʦ ʬʦʨʤʫʣʠ, ʢʦʠʪʦ ʩʘ ʦʧʠʩʘʥʠ ʚ HLPI ʤʝʪʦʜʘ. MPI ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ nEQR ʟʘ 

ʯʝʪʠʨʠʪʝ ʤʝʪʨʠʢʠ. ɺʩʝʢʠ ʢʣʘʩ ʚʢʣʶʯʚʘ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʦʣʥʠʷ ʢʣʘʩ (ʥʘʧʨ. nEQR=0,8 ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʦʪʣʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ). ʇʦ ʜʝʬʠʥʠʮʠʷ, ʩʪʦʡʥʦʩʪʠ ʥʘ nEQR>1 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 1, ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪʠ ʥʘ nEQR<0 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 0. 

 

 

ʂʘʪʝʛʦʨʠʷ: "ɽʟʝʨʦ" 

 

 

ʄʝʪʦʜ: ʋʥʛʘʨʩʢʠ ʠʥʜʝʢʩ ʟʘ ʝʟʝʨʝʥ ʬʠʪʦʧʣʘʥʢʪʦʥ (HLPI) 

ʄʝʪʨʠʢʠ: 

ʄʝʪʨʠʢʘ ʟʘ ʙʠʦʤʘʩʘ: ʍʣʦʨʦʬʠʣ-ʘ (Õg/l); 

ʄʝʪʨʠʢʘ ʟʘ ʪʘʢʩʦʥʦʤʠʯʝʥ ʩʲʩʪʘʚ ʠ ʦʙʠʣʠʝ: Q ʠʥʜʝʢʩ ʧʦ Padis§k et al, (2006); 

ʄʝʪʨʠʢʘ ʟʘ ʚʦʜʦʨʘʩʣʦʚʠ ʮʲʬʪʝʞʠ: ʘʙʩʦʣʶʪʥʦ ʦʙʠʣʠʝ ʥʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠʪʝ. ʇʨʠʣʘʛʘ ʩʝ, ʢʦʛʘʪʦ ʙʠʦʤʘʩʘʪʘ ʥʘ 

ʮʠʘʥʦʙʘʢʪʝʨʠʠʪʝ ʝ >8 mg/l (ʩʲʦʪʚʝʪʥʦ >4 mg/l ʟʘ ʧʠʪʝʡʥʠ ʷʟʦʚʠʨʠ). ʇʨʘʛʦʚʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʦʧʨʝʜʝʣʝʥʘ ʧʦ Chorus & 

Testai (2021) ʢʘʪʦ ʥʠʚʦ ʥʘ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ 1, ʟʘ ʜʘ ʩʝ ʦʧʠʰʝ ʧʦʚʠʰʝʥ ʨʠʩʢ ʦʪ ʜʦʤʠʥʠʨʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʦ 

ʪʦʢʩʠʯʥʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ. 

 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

Borics G, Wolfram G, Chiriac G, Belkinova D, Donabaum K, Poikane S, Intercalibration of the national classifications of 

ecological status for Eastern Continental lakes: Biological Quality Element: Phytoplankton, EUR 29338 EN, Publications 

Office of the European Union, Luxembourg, 2018, ISBN 978-92-79-92972-4, doi:10,2760/651989, JRC112693, 

Padis§k J, Borics G, Grigorszky I, Sor·czki-Pint®r £, Use of phytoplankton assemblages for monitoring ecological status of 

lakes within the Water Framework Directive: the assemblage index, 2006, Hydrobiologia 553: 1-14, 

Chorus, I. & E. Testai, 2021, Chapter 5,2 Recreation and occupational activities, In Chorus, I. & M . Welker (eds) Toxic 

Cyanobacteria in Water A Guide to Their Public Health Consequences, Monitoring and Management (2nd edition), CRC 

Press, Boca Raton, FL, on behalf of the World Health Organization, Geneva, CH. pp. 333-367. 

 

ʊʘʙʣʠʮʘ ʌʇ3: ʉʧʝʮʠʬʠʯʥʘ ʟʘ ʪʠʧʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʧʦ ʬʠʪʦʧʣʘʥʢʪʦʥ, ʩ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʠ 

ʛʨʘʥʠʮʠ ʟʘ ʭʣʦʨʦʬʠʣ-a ʠ Q ʠʥʜʝʢʩ, Ref=ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ, HG=ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʦʚʝʪʝ ʦʪʣʠʯʥʦ/ʜʦʙʨʦ, 

GM=ʜʦʙʨʦ/ʫʤʝʨʝʥʦ, MP= ʫʤʝʨʝʥʦ/ʣʦʰʦ, PB=ʣʦʰʦ/ʤʥʦʛʦ ʣʦʰʦ, EQR=ʩʲʦʪʥʦʰʝʥʠʝ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʢʘʯʝʩʪʚʦ. 
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 ʍʣʦʨʦʬʠʣ-ʘ  Q ʠʥʜʝʢʩ 

ʊʠʧ Ref HG GM MP PB  Ref HG GM MP PB 

L01 1,2 2,2 6,2 13,3 26,6  6,73 6,42 5,88 5,46 5,03 

L02 1,5 2,9 7,4 15,4 30,7  6,56 6,13 5,71 5,32 4,89 

L03 1,5 2,9 7,4 15,4 30,7  6,56 6,13 5,71 5,32 4,89 

L04 3,1 5,9 15,4 30,7 61,2  6,31 5,88 5,32 4,89 4,47 

L05 6,8 11,8 25,0 65,0 105,0  5,57 5,32 4,89 4,47 4,01 

L05a 6,8 11,8 25,0 65,0 105,0  5,57 5,32 4,89 4,47 4,01 

L06 6,8 11,8 25,0 65,0 105,0  5,57 5,32 4,89 4,47 4,01 

L07 6,8 10,7 26,1 52,0 106,5  5,57 5,32 4,89 4,47 4,01 

L08 6,8 10,7 26,1 52,0 106,5  5,57 5,32 4,89 4,47 4,01 

L11a 3,7 7,1 17,0 33,9 67,7  6,13 5,71 5,22 4,80 4,37 

L11b 3,7 7,1 17,0 33,9 67,7  6,13 5,71 5,22 4,80 4,37 

L11c 1,5 2,9 7,4 15,4 30,7  6,56 6,13 5,71 5,32 4,89 

L12 3,7 7,1 17,0 33,9 67,7  6,13 5,71 5,22 4,80 4,37 

L13 3,7 7,1 17,0 33,9 67,7  6,13 5,71 5,22 4,80 4,37 

L14 4,9 9,5 21,4 42,8 85,3  5,88 5,43 5,00 4,58 4,15 

L15 4,9 9,5 21,4 42,8 85,3  5,88 5,43 5,00 4,58 4,15 

L16 5,6 10,7 24,1 48,1 96,0  5,74 5,32 4,89 4,47 4,04 

L17 5,6 10,7 24,1 48,1 96,0  5,74 5,32 4,89 4,47 4,04 

 

ʊʨʘʥʩʬʦʨʤʘʮʠʷ ʦʪ EQR ʢʲʤ nEQR: 

EQRi  nEQRi 

Ó 1  1 

Ó EQRH/G  (EQRi ï EQRH/G) / (1 ï EQRH/G) * 0,2 + 0,8 

EQRH/G > EQRi Ó EQRG/M  (EQRi ï EQRG/M) / (EQRH/G ï EQRG/M) * 0,2 + 0,6 

EQRG/M > EQRi Ó EQRM/P        (EQRi ï EQRM/P) / (EQRG/M ï EQRM/P) * 0,2 + 0,4 

EQRM/P > EQRi Ó EQRP/B  (EQRi ï EQRP/B) / (EQRM/P ï EQRP/B) * 0,2 + 0,2 

< EQRP/B  (EQRi ï EQRmin) / (EQRP/B ï EQRmin) * 0,2 
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ɿʘʙʝʣʝʞʢʘ: ɺʩʝʢʠ ʢʣʘʩ ʚʢʣʶʯʚʘ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʦʣʥʠʷ ʢʣʘʩ (ʥʘʧʨ, nEQR=0,8 ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ). ʇʦ 

ʜʝʬʠʥʠʮʠʷ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ nEQR>1 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 1, ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪʠ ʥʘ nEQR<0 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 0. 

 

HLPI ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʩʨʝʜʥʦ ʧʨʝʪʝʛʣʝʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʜʚʘʪʘ nEQR, ʟʘ ʭʣʦʨʦʬʠʣ-a ʠ Q ʠʥʜʝʢʩ: 

 

ὌὒὖὍ
ὲὉὗὙ ς ὲὉὗὙ

σ
 

 

HLPI: ʋʥʛʘʨʩʢʠ ʠʥʜʝʢʩ ʟʘ ʝʟʝʨʝʥ ʬʠʪʦʧʣʘʥʢʪʦʥ 

nEQRQ: ʥʦʨʤʘʣʠʟʠʨʘʥʦ EQR ʥʘ ʤʝʪʨʠʢʘʪʘ ʟʘ ʩʲʩʪʘʚ (Q index) 

nEQRChl: ʥʦʨʤʘʣʠʟʠʨʘʥʦ EQR ʥʘ ʤʝʪʨʠʢʘʪʘ ʟʘ ʙʠʦʤʘʩʘ (ʭʣʦʨʦʬʠʣ-ʘ) 

 

ɸʢʦ ʙʠʦʤʘʩʘʪʘ ʥʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠʪʝ ʝ Ò8 mg Lï1 (ʩʲʦʪʚʝʪʥʦ Ò4 mg Lï1 ʟʘ ʧʠʪʝʡʥʠ ʷʟʦʚʠʨʠ), ʩʪʦʡʥʦʩʪʪʘ ʥʘ HLPI ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʠʣʦʞʠ ʜʠʨʝʢʪʥʦ. 

ɸʢʦ ʙʠʦʤʘʩʘʪʘ ʥʘ ʮʠʘʥʦʙʘʢʪʝʨʠʠʪʝ ʝ >8 mg Lï1 (ʩʲʦʪʚʝʪʥʦ >4 mg Lï1 ʟʘ ʧʠʪʝʡʥʠ ʷʟʦʚʠʨʠ), ʩʝ ʧʨʠʣʘʛʘʪ ʩʣʝʜʥʠʪʝ 

ʧʨʘʚʠʣʘ: 

¶ HLPI >0,6 Ą ʩʪʦʡʥʦʩʪʪʘ ʥʘ HLPI ʩʝ ʥʘʤʘʣʷʚʘ ʩ 0,2 

¶ HLPI Ò0,6 Ą ʩʪʦʡʥʦʩʪʪʘ ʥʘ HLPI ʥʝ ʩʝ ʧʨʦʤʝʥʷ 

 

ʊʘʙʣʠʮʘ ʌʇ4: ɻʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ HLPI ʠ EQR ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

ʉʲʩʪʦʷʥʠʝ HLPI EQR 

ʆʪʣʠʯʥʦ 0,80 - 1,0 0,80 - 1,0 

ɼʦʙʨʦ 0,60 - 0,79 0,60 - 0,79 

ʋʤʝʨʝʥʦ 0,40 - 0,59 0,40 - 0,59 

ʃʦʰʦ 0,20 - 0,39 0,20 - 0,39 

ʄʥʦʛʦ ʣʦʰʦ 0,0 - 0,19 0,0 - 0,19 

 

ɿʘʙʝʣʝʞʢʘ: HLPI ʩʝ ʠʟʯʠʩʣʷʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠʪʝ ʟʘ ʪʠʧʘ ʩʪʦʡʥʦʩʪʠ ʥʘ ʭʣʦʨʦʬʠʣ-ʘ ʠ Q-ʠʥʜʝʢʩʘ, ʥʦ ʩʘʤ ʧʦ 

ʩʝʙʝ ʩʠ ʝ ʠʜʝʥʪʠʯʝʥ ʟʘ ʚʩʠʯʢʠ ʪʠʧʦʚʝ. 
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ʄʝʪʦʜ: ʄʫʣʪʠʤʝʪʨʠʯʝʥ ʬʠʪʦʧʣʘʥʢʪʦʥʝʥ ʠʥʜʝʢʩ (MPI) 

ʄʝʪʨʠʢʠ: ʀʥʜʝʢʩ ʥʘ ʍʫʣʙʲʨʪ (Hulburtôs index); ʯʝʩʪʦʪʘ ʥʘ ʮʲʬʪʝʞ; ʠʥʜʝʢʩ ʥʘ ʄʝʥʭʠʥʠʢ (Menhinickôs index); 

ʍʣʦʨʦʬʠʣ-ʘ (ʩʨʝʜʥʦ ʛʝʦʤʝʪʨʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʦʪ ʝʜʠʥʠʯʥʠʪʝ ʧʨʦʙʦʚʟʝʤʘʥʠʷ). 

ʀʥʜʝʢʩʲʪ ʩʝ ʠʟʯʠʩʣʷʚʘ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʜʘʥʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʝʟʦʥʠ (ʟʘ ʧʨʝʜʧʦʯʠʪʘʥʝ ʬʝʚʨʫʘʨʠ, ʤʘʡ, ʘʚʛʫʩʪ ʠ 

ʥʦʝʤʚʨʠ), ʟʘ ʜʘ ʩʝ ʥʘʤʘʣʠ ʝʬʝʢʪʘ ʥʘ ʩʝʟʦʥʥʦʩʪʪʘ. 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

Ponis, E., F. Giovanardi, C. Facca, R. Buchet, V. Derolez, F. Bernardi Aubry, K. Pagou, E. Garcia, Z. Ninevic, N. Costas, I. 

Pardo & S. H. F. 2018, Transitional waters Mediterranean Geographic Intercalibration Group, Phytoplankton ecological 

assessment methods, EUR 29607 EN, Publications Office of the European Union, ISBN 978-92-79-98683-3, JRC114726, 

Luxembourg. 

 

ʊʘʙʣʠʮʘ ʌʇ5: ʈʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ, ʛʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ ʤʝʪʨʠʢʠʪʝ ʠ ʛʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ EQR, ʠʟʧʦʣʟʚʘʥʠ 

ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ MPI ʚ ʧʨʝʭʦʜʥʠʪʝ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L9 ʠ L10, Ref=ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ, HG=ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʦʚʝʪʝ 

ʦʪʣʠʯʥʦ/ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ, GM=ʜʦʙʨʦ/ʫʤʝʨʝʥʦ, MP=ʫʤʝʨʝʥʦ/ʣʦʰʦ, PB=ʣʦʰʦ/ʤʥʦʛʦ ʣʦʰʦ, EQR=ʩʲʦʪʥʦʰʝʥʠʝ ʟʘ 

ʝʢʦʣʦʛʠʯʥʦ ʢʘʯʝʩʪʚʦ. 

 
ʄʝʪʨʠʢʠ ɸʙʨʝʚʠʘʪʫʨʘ Ref H/G G/M M/P P/B 

ʀʥʜʝʢʩ ʥʘ 

ʍʫʣʙʲʨʪ ŭ 

100 ï ŭ 60 48 36 24 12 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʏʝʩʪʦʪʘ ʥʘ 

ʮʲʬʪʝʞ F 

100 ï F*100 100 80 60 40 20 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʠʥʜʝʢʩ ʥʘ 

ʄʝʥʭʠʥʠʢ 

D 0,04 0,032 0,024 0,016 0,008 

EQR = nEQR  1,0 0,8 0,6 0,4 0,2 

ʍʣʦʨʦʬʠʣ-ʘ Chl-a (Õg/l) 6,8 10,7 30 60 120 

EQR  1,0 0,6355 0,2267 0,1133 0,0567 

nEQR  1,0 0,8 0,6 0,4 0,2 

 

ɿʘʙʝʣʝʞʢʘ: ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR ʩʘ ʠʟʯʠʩʣʝʥʠ ʢʘʪʦ "ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʘ/ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ" ʟʘ ʠʥʜʝʢʩʘ ʥʘ ʍʫʣʙʲʨʪ, 

ʯʝʩʪʦʪʘʪʘ ʥʘ ʮʲʬʪʝʞ ʠ ʠʥʜʝʢʩʘ ʥʘ ʄʝʥʭʠʥʠʢ, ʥʦ ʢʘʪʦ "ʨʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ/ʛʨʘʥʠʮʘ ʥʘ ʢʣʘʩʘ" ʟʘ ʍʣʦʨʦʬʠʣ-ɸ. ɿʘ 

ʠʥʜʝʢʩʘ ʥʘ ʍʫʣʙʲʨʪ, ʯʝʩʪʦʪʘʪʘ ʥʘ ʮʲʬʪʝʞ ʠ ʠʥʜʝʢʩʘ ʥʘ ʄʝʥʭʠʥʠʢ, ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR ʩʘ ʨʘʚʥʦʦʪʜʘʣʝʯʝʥʠ (0,8 ʟʘ 
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H/G, 0,6 ʟʘ G/M ʠ ʪ.ʥ.) ʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʥʦʨʤʘʣʠʟʠʨʘʥʦʪʦ EQR (EQR = nEQR). ɿʘ ʍʣʦʨʦʬʠʣ-ʘ, EQR ʩʝ ʥʦʨʤʘʣʠʟʠʨʘ 

ʧʦ ʬʦʨʤʫʣʠ, ʢʦʠʪʦ ʩʘ ʦʧʠʩʘʥʠ ʚ HLPI ʤʝʪʦʜʘ. MPI ʩʝ ʠʟʯʠʩʣʷʚʘ ʢʘʪʦ ʩʨʝʜʥʦʘʨʠʪʤʝʪʠʯʥʘ ʩʪʦʡʥʦʩʪ ʥʘ nEQR ʟʘ 

ʯʝʪʠʨʠʪʝ ʤʝʪʨʠʢʠ. ɺʩʝʢʠ ʢʣʘʩ ʚʢʣʶʯʚʘ ʛʨʘʥʠʮʘʪʘ ʥʘ ʜʦʣʥʠʷ ʢʣʘʩ (ʥʘʧʨ. nEQR = 0,8 ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʦʪʣʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ). ʇʦ ʜʝʬʠʥʠʮʠʷ, ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ nEQR>1 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 1, ʜʦʢʘʪʦ ʩʪʦʡʥʦʩʪʠ ʥʘ nEQR< 0 ʩʝ ʬʠʢʩʠʨʘʪ ʥʘ 

0. 

* ʉʧʠʩʲʢ ʩ ʪʠʧʦʚʝʪʝ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʠ "ʨʝʢʘ", "ʝʟʝʨʦ" ʠ "ʧʨʝʭʦʜʥʠ ʚʦʜʠ", ʟʘ ʢʦʠʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣʠʮʘ 1 ʢʲʤ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

 

 

2. (ʠʟʤ. - ɼɺ, ʙʨ. 13 ʦʪ 2021 ʛ., ʚ ʩʠʣʘ ʦʪ 16.02.2021 ʛ.) ɹʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ: ʄʘʢʨʦʬʠʪʠ 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʄʝʪʦʜ: ʈʝʬʝʨʝʥʪʝʥ ʠʥʜʝʢʩ 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

1. ɻʝʯʝʚʘ, ɻ., ʀ. ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ, ʉ. ʏʝʰʤʝʜʞʠʝʚ. ʄʘʢʨʦʬʠʪʠ. ɺ: ɼ. ɹʝʣʢʠʥʦʚʘ, ɻ. ɻʝʯʝʚʘ, ʉ. ʏʝʰʤʝʜʞʠʝʚ, 

ʀ. ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ, ʈ. ʄʣʘʜʝʥʦʚ, ʄ. ʄʘʨʠʥʦʚ, ʀ. ʊʝʥʝʚʘ, ʇ. ʉʪʦʷʥʦʚ, ʇ. ʀʚʘʥʦʚ, ʉ. ʄʠʭʦʚ, ʃ. ʇʝʭʣʠʚʘʥʦʚ, 

ɽ. ɺʘʨʘʜʠʥʦʚʘ, ʎ. ʂʘʨʘʛʴʦʟʦʚʘ, ʄ. ɺʘʩʠʣʝʚ, ɸ. ɸʧʦʩʪʦʣʫ, ɹ. ɺʝʣʢʦʚ, ʄ. ʇʘʚʣʦʚʘ. 2013. ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ 

ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ʀʟʜʘʪʝʣʩʪʚʦ ʥʘ ʇʋ "ʇ. ʍʠʣʝʥʜʘʨʩʢʠ", ʇʣʦʚʜʠʚ, 

236. ISBN 978-954-423-824-7. 

2. Schaumburg, J., Schranz, C., Stelzer, D., Hofmann, G., Gutowski, A., Foerster, J. 2006. Instruction Protocol for the 

ecological Assessment of Running Waters for Implementation of the EC Water Framework Directive: Macrophytes and 

Phytobenthos. Bavarian Environment Agency. 121 pp. 

3. Gecheva, G., Cheshmedjiev, S., Dimitrova-Dyulgerova, I., Belkinova, D., Mladenov, R. 2010. Implementation and 

adaptation of macrophyte indication system: assessment of ecological status of rivers in Bulgaria according to the Water 

Framework Directive. - Biotechnol & Biotechnol Equip, 24/2010/SE: 171 - 180. 

4. Pall K., G. Gecheva, E. Todorov. 2016. Report on fitting a classification method to the results of the completed 

intercalibration of the Med GIG (R-M1 and R-M2), Sofia-Vienna, DICON-UBA, 33. 

 

ʊʘʙʣʠʮʘ ʄʌ1: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ R1 ɸʣʧʠʡʩʢʠ ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ* . 

 

ʉʲʩʪʦʷʥʠʝ ʈɼɺ ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ EQR ʉʪʦʡʥʦʩʪ ʨʝʬʝʨʝʥʪʝʥ ʠʥʜʝʢʩ (ʈʀ) 

ʆʪʣʠʯʥʦ   1,00 - 0,87 100 - 74 
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ɼʦʙʨʦ ɼʦʙʲʨ ʠ ʧʦ-ʚʠʩʦʢ 0,86 - 0,74 73 - 48 

ʋʤʝʨʝʥʦ ʋʤʝʨʝʥ 0,73 - 0,26 47 ʜʦ -48 

ʃʦʰʦ ʃʦ h 0,25 - 0,00 -49 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ ʄʥʦʛʦ ʣʦʰ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ2: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ R2/ R3 ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,63 100 - 26 

ɼʦʙʨʦ 0,62 - 0,47 25 ʜʦ -6 

ʋʤʝʨʝʥʦ 0,46 - 0,22 -7 ʜʦ -56 

ʃʦʰʦ 0,21 - 0,00 -57 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ3: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ R4/ R5 ʇʦʣʫʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,52 100 - 3 

ɼʦʙʨʦ 0,51 - 0,28 2 ʜʦ -45 

ʋʤʝʨʝʥʦ 0,27 - 0,16 -46 ʜʦ -69 

ʃʦʰʦ 0,15 - 0,00 -70 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ4: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R7 ɻʦʣʝʤʠ ʜʫʥʘʚʩʢʠ ʧʨʠʪʦʮʠ, R8 ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ, R12 ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ ʨʝʢʠ, R13 ʄʘʣʢʠ ʠ ʠ ʩʨʝʜʥʠ ʨʘʚʥʠʥʥʠ ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 
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ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,58 100 - 15 

ɼʦʙʨʦ 0,57 - 0,38 14 ʜʦ -25 

ʋʤʝʨʝʥʦ 0,37 - 0,23 -26 ʜʦ -55 

ʃʦʰʦ 0,22 - 0,00 -56 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ5: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ ʩ ʧʨʝʩʲʭʚʘʱ ʭʘʨʘʢʪʝʨ R9 ɼʦʙʨʫʜʞʘʥʩʢʠ ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

ʧʦ ʤʘʢʨʦʬʠʪʠ. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,71 100 - 42 

ɼʦʙʨʦ 0,70 - 0,41 41 ʜʦ -18 

ʋʤʝʨʝʥʦ 0,40 - 0,11 -19 ʜʦ -78 

ʃʦʰʦ 0,10 - 0,00 -79 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ6: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʯʝʨʥʦʤʦʨʩʢʠ ʨʝʯʥʠ ʪʠʧʦʚʝ R10 ɻʦʣʝʤʠ ʯʝʨʥʦʤʦʨʩʢʠ ʨʝʢʠ ʠ R11 ʄʘʣʢʠ 

ʠ ʩʨʝʜʥʠ ʯʝʨʥʦʤʦʨʩʢʠ ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,74 100 - 48 

ɼʦʙʨʦ 0,73 - 0,47 47 to -6 

ʋʤʝʨʝʥʦ 0,46 - 0,16 -7 to -69 

ʃʦʰʦ 0,15 - 0,00 -70 to -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ7: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R14a ʠ R14b (ʈʝʢʠ ʩʲʩ ʩʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦ ʚʣʠʷʥʠʝ ʚ 

ɽʈ 7 ʙʝʟ ʪʠʧ R14ʩ ʚʨʝʤʝʥʥʠ ʨʝʢʠ) ʧʦ ʤʘʢʨʦʬʠʪʠ*. 
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ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,64 100 - 28 

ɼʦʙʨʦ 0,63 - 0,35 27 ʜʦ -30 

ʋʤʝʨʝʥʦ 0,34 - 0,10 -31 ʜʦ -80 

ʃʦʰʦ 0,09 - 0,00 -81 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ8: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R15 ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ ʧʦ ʤʘʢʨʦʬʠʪʠ. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,50 100 - 0 

ɼʦʙʨʦ 0,49 - 0,21 -1 to -58 

ʋʤʝʨʝʥʦ 0,20 - 0,11 -59 to -78 

ʃʦʰʦ 0,10 - 0,00 -79 to -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ9: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R16 ʏʝʨʥʦʤʦʨʩʢʠ ʨʝʯʥʠ ʣʠʤʘʥʠ ʧʦ ʤʘʢʨʦʬʠʪʠ (ʩ ʘʜʘʧʪʠʨʘʥ 

ʩʧʠʩʲʢ ʦʪ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʨʝʯʝʥ ʪʠʧ R16)*. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,67 100 - 34 

ɼʦʙʨʦ 0,66 - 0,30 33 ʜʦ -40 

ʋʤʝʨʝʥʦ 0,29 - 0,11 -41 ʜʦ -78 

ʃʦʰʦ 0,10 - 0,00 -79 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʄʝʪʦʜ: ɸʚʩʪʨʠʡʩʢʠ ʠʥʜʝʢʩ ʟʘ ʤʘʢʨʦʬʠʪʠ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʯʘʩʪ ʥʘ ʨʝʢʘ ɼʫʥʘʚ 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 
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ɻʝʯʝʚʘ ɻ., ʀ. ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ, ʉ. ʏʝʰʤʝʜʞʠʝʚ. 2013. ʄʘʢʨʦʬʠʪʠ. ɺ: ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ 

ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ɹʝʣʢʠʥʦʚʘ ɼ. & ɻʝʯʝʚʘ ɻ. (ʈʝʜ.). ʋʀ "ʇ. ʍʠʣʝʥʜʘʨʩʢʠ", ʇʣʦʚʜʠʚ. 127 - 146. 

ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ 

ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ 

ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ. 

Pall K., G. Gecheva, 2016, AIM for the Bulgarian Danube, ï a WFD-compliant assessment system for the Danube in 

Bulgaria. 

  

ʊʘʙʣʠʮʘ ʄʌ10: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R6 ʉʨʝʜʝʥ ʠ ʜʦʣʝʥ ɼʫʥʘʚ ʧʦ ʤʘʢʨʦʬʠʪʠ* . 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ EQR ʉʪʦʡʥʦʩʪ ɸʀʄ 

ʆʪʣʠʯʥʦ   1 - 0,876 1,00 ï 1,49 

ɼʦʙʨʦ ɼʦʙʲʨ ʠ ʧʦ-ʚʠʩʦʢ 0,875 - 0,626 1,50 ï 2,49 

ʋʤʝʨʝʥʦ ʋʤʝʨʝʥ 0,625 ï 0,376  2,50 ï 3,49 

ʃʦʰʦ ʃʦ h 0,375 ï 0,126 3,50 ï 4,49 

ʄʥʦʛʦ ʣʦʰʦ ʄʥʦʛʦ ʣʦʰ 0,125 - 0 4,50 ï 5,00 

 

 

ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʦʪ ʢʘʪʝʛʦʨʠʷ Ăʨʝʢʘñ. 

ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ ʉʄɺʊ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ Ăʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝñ, ʝʢʦʣʦʛʠʯʥʠʷʪ 

ʧʦʪʝʥʮʠʘʣ, ʦʮʝʥʝʥ ʧʦ ɹɽʂ ʤʘʢʨʦʬʠʪʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʪʦ Ăʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝñ. 

ɿʘ ʜʨʫʛʠ ʉʄɺʊ-ʨʝʢʠ ʠ ʝʟʝʨʘ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʩʣʝʜʥʠʷʪ ʧʦʜʭʦʜ: 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʢʣʘʩʦʚʝʪʝ ʧʦʜ ʜʦʙʲʨ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʈʀ ʠ EQR ʩʝ ʦʧʨʝʜʝʣʷʪ 1 ʩʪʲʧʢʘ (ʧʦʣʦʚʠʥʘʪʘ 

ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʢʣʘʩʘ) ʧʦ-ʥʠʩʢʦ ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʜʠʘʧʘʟʦʥ ʟʘ Ăʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝñ. 

 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" ï ʉʄɺʊ 

ʊʘʙʣʠʮʘ ʄʌ11: ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ɽʇ ʥʘ ʉʄɺʊ-ʨʝʢʠ ʧʦ ʤʘʢʨʦʬʠʪʠ. 

 

ɽʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ 
ʈʀ 
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ʪʠʧ R2/R3 R4/R5 
R7/R8/ 

R12/R13 
R9* R10/R11* R14a/R14b R15 R16* 

ɼʦʙʲʨ ʠ 

ʧʦ-ʚʠʩʦʢ 
> -32 > -57 > -40 > -49 > -38 > -56 > -69 > -60 

ʋʤʝʨʝʥ -32 ʜʦ -80 -57 ʜʦ -79 -40 ʜʦ -68 -49 ʜʦ -78 -38 ʜʦ -68 -56 ʜʦ -80 -69 ʜʦ -87 -60 ʜʦ -78 

ʃʦ h -81 ʜʦ -100 -80 ʜʦ -100 -69 ʜʦ -100 -79 ʜʦ -100 -69 ʜʦ -100 -81 ʜʦ -100 -88 ʜʦ -100 -79 ʜʦ -100 

 

ɽʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ 
EQR 

ʪʠʧ R2/R3 R4/R5 
R7/R8/ 

R12/R13 
R9* R10/R11* R14a/R14b R15 R16* 

ɼʦʙʲʨ ʠ 

ʧʦ-ʚʠʩʦʢ 
>0,34 >0,215 >0,30 >0,255 >0,31 >0,22 >0,155 >0,20 

ʋʤʝʨʝʥ 0,34 - 0,10 0,215-0,105 0,30-0,16 0,255-0,11 0,31-0,16 0,22 ï 0,10 0,155-0,065 0,20-0,11 

ʃʦ h 0,09 - 0,00 0,104-0,00 0,15-0,00 0,10-0.00 0,15-0,00 0,09 ï 0,00 0,064-0,00 0,10-0,00 
 

*ʇʨʠ ʢʣʘʩ ʣʦʰ ɽʇ ʜʠʘʧʘʟʦʥʲʪ ʩʝ ʟʘʧʘʟʚʘ ʚ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʜʭʦʜʘ, ʪʦʡ ʩʪʘʚʘ ʦʪʨʠʮʘʪʝʣʥʦ ʯʠʩʣʦ ʠʣʠ 

ʙʣʠʟʢʦ ʜʦ ʥʫʣʘʪʘ.  

 

 

ʂʘʪʝʛʦʨʠʷ: "ɽʟʝʨʦ" 

ʄʝʪʦʜ: ʈʝʬʝʨʝʥʪʝʥ ʠʥʜʝʢʩ 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

1. ɻʝʯʝʚʘ, ɻ., ʀ. ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ, ʉ. ʏʝʰʤʝʜʞʠʝʚ. ʄʘʢʨʦʬʠʪʠ. ɺ: ɼ. ɹʝʣʢʠʥʦʚʘ, ɻ. 

ɻʝʯʝʚʘ, ʉ. ʏʝʰʤʝʜʞʠʝʚ, ʀ. ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ, ʈ. ʄʣʘʜʝʥʦʚ, ʄ. ʄʘʨʠʥʦʚ, ʀ. ʊʝʥʝʚʘ, ʇ. 

ʉʪʦʷʥʦʚ, ʇ. ʀʚʘʥʦʚ, ʉ. ʄʠʭʦʚ, ʃ. ʇʝʭʣʠʚʘʥʦʚ, ɽ. ɺʘʨʘʜʠʥʦʚʘ, ʎ. ʂʘʨʘʛʴʦʟʦʚʘ, ʄ. ɺʘʩʠʣʝʚ, ɸ. 

ɸʧʦʩʪʦʣʫ, ɹ. ɺʝʣʢʦʚ, ʄ. ʇʘʚʣʦʚʘ. 2013. ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ 

ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ʀʟʜʘʪʝʣʩʪʚʦ ʥʘ ʇʋ "ʇ. ʍʠʣʝʥʜʘʨʩʢʠ", ʇʣʦʚʜʠʚ, 236. ISBN 

978-954-423-824-7 

2. Schaumburg, J., Schranz, C., Stelzer, D., Hofmann, G. 2007. Action Instructions for the 

ecological Evaluation of Lakes for Implementation of the EU Water Framework Directive: 

Makrophytes and Phytobenthos. Bavarian Environment Agency. 69 pp. 



Page 14 of 98 
 

3. Pall K., G. Gecheva, A. Soare-Minea, B. A. Luk§cs. 2016. Eastern Continental GIG, 

Intercalibration of national macrophyte-based classification methods for status assessment in lakes, 

76. 

 

ʊʘʙʣʠʮʘ ʄʌ12: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ L1 (ʘʣʧʠʡʩʢʠ ʛʣʘʮʠʘʣʥʠ ʝʟʝʨʘ) ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ʉʲʩʪʦʷʥʠʝ ʈɼɺ ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ EQR ʉʪʦʡʥʦʩʪ ʨʝʬʝʨʝʥʪʝʥ 

ʠʥʜʝʢʩ (ʈʀ) 

ʆʪʣʠʯʥʦ   1,00 - 0,81 100 - 62 

ɼʦʙʨʦ ɼʦʙʲʨ ʠ ʧʦ-ʚʠʩʦʢ 0,80 - 0,78 61 - 56 

ʋʤʝʨʝʥʦ ʋʤʝʨʝʥ 0,77 - 0,28 55 ʜʦ -44 

ʃʦʰʦ ʃʦ h 0,27 - 0,00 -45 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ ʄʥʦʛʦ ʣʦʰ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ13: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ L2 ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 12 ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,78 100 - 56 

ɼʦʙʨʦ 0,77 - 0,31 55 ʜʦ -38 

ʋʤʝʨʝʥʦ 0,30 - 0,26 -39 ʜʦ -48 

ʃʦʰʦ 0,25 - 0,00 -49 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ14: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ L3 ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7 ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,78 100 - 56 

ɼʦʙʨʦ 0,77 - 0,51 55 - 2 
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ʋʤʝʨʝʥʦ 0,50 - 0,26 1 ʜʦ -48 

ʃʦʰʦ 0,25 - 0,00 -49 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ15: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L4 ʈʘʚʥʠʥʥʠ ʠ ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʚ ɽʈ 12 ʠ L7 ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʣʘʜʢʦʚʦʜʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,76 100 - 52 

ɼʦʙʨʦ 0,75 - 0,51 51 - 2 

ʋʤʝʨʝʥʦ 0,50 - 0,26 1 ʜʦ -48 

ʃʦʰʦ 0,25 - 0,00 -49 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ16: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L5 ʂʨʘʡʨʝʯʥʠ ʝʟʝʨʘ ʚ ɽʈ 12-1 ʧʦ ʤʘʢʨʦʬʠʪʠ (ʟʘ ɹɽʂ ʄʘʢʨʦʬʠʪʠ ʪʠʧ L5 ʥʝ 

ʩʝ ʧʦʜʨʘʟʜʝʣʷ ʥʘ L5 ʠ L5a; ʠʥʪʝʨʢʘʣʠʙʨʠʨʘʥʠ ʩʘ ʟʘʝʜʥʦ)*. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,830 100 - 66 

ɼʦʙʨʦ 0,825 - 0,580 65 ʜʦ 16 

ʋʤʝʨʝʥʦ 0,575 - 0,210 15 ʜʦ -58 

ʃʦʰʦ 0,205 - 0,00 -59 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

 

ʊʘʙʣʠʮʘ ʄʌ17: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L6 ʂʨʘʡʨʝʯʥʠ ʚʣʘʞʥʠ ʟʦʥʠ ʚ ɽʈ 7 ʠ L8 ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʣʘʙʦ ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 
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ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,60 100 - 20 

ɼʦʙʨʦ 0,59 - 0,34 19 ʜʦ -32 

ʋʤʝʨʝʥʦ 0,33 - 0,12 -33 ʜʦ -76 

ʃʦʰʦ 0,11 - 0,00 -77 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ18: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L9 ʏʝʨʥʦʤʦʨʩʢʠ ʩʨʝʜʥʦ ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʧʦ 

ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,77 100 - 54 

ɼʦʙʨʦ 0,76 - 0,52 53 ʜʦ 4 

ʋʤʝʨʝʥʦ 0,51 - 0,12 3 ʜʦ -76 

ʃʦʰʦ 0,11 - 0,00 -77 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ19: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L11 ɻʦʣʝʤʠ ʜʲʣʙʦʢʠ ʷʟʦʚʠʨʠ ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,76 100 - 52 

ɼʦʙʨʦ 0,75 - 0,28 51 ʜʦ -44 

ʋʤʝʨʝʥʦ 0,27 - 0,24 -45 ʜʦ -52 

ʃʦʰʦ 0,23 - 0,00 -53 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 
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ʊʘʙʣʠʮʘ ʄʌ20: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L14 ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ ʧʣʠʪʢʠ ʜʦ ʩʨʝʜʥʦ ʜʲʣʙʦʢʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ 12 ʠ L15 ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ ʧʣʠʪʢʠ ʜʦ ʩʨʝʜʥʦ ʜʲʣʙʦʢʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7 ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,76 100 - 52 

ɼʦʙʨʦ 0,75 - 0,50 51 - 0 

ʋʤʝʨʝʥʦ 0,49 - 0,24 -1 ʜʦ -52 

ʃʦʰʦ 0,23 - 0,00 -53 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ21: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L12 ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 

12, L13 ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7, L16 ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ ɽʈ12 ʠ L17 ʄʘʣʢʠ 

ʠ ʩʨʝʜʥʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7 ʧʦ ʤʘʢʨʦʬʠʪʠ*. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

EQR ʉʪʦʡʥʦʩʪ ʈʀ 

ʆʪʣʠʯʥʦ 1,00 - 0,70 100 - 40 

ɼʦʙʨʦ 0,69 - 0,40 39 ʜʦ -20 

ʋʤʝʨʝʥʦ 0,39 - 0,14 -21 ʜʦ -72 

ʃʦʰʦ 0,13 - 0,00 -73 ʜʦ -100 

ʄʥʦʛʦ ʣʦʰʦ - ʃʠʧʩʚʘʪ ʄʌ 

 

ʊʘʙʣʠʮʘ ʄʌ22: ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʲʦʙʱʝʩʪʚʘʪʘ ʦʪ ʚʦʜʥʠ ʤʘʢʨʦʬʠʪʠ ʩʧʦʨʝʜ ʝʢʦʣʦʛʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ (Gecheva, G., 2021: Proposal for a 

specified macrophyte-based assessment system for transitional water bodies.). 

 

ɽʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ 
ʆʧʠʩʘʥʠʝ ɻʨʘʥʠʮʘ 

ʄʘʢʩʠʤʘʣʝʥ ʅʷʤʘ ʟʘʛʫʙʘ ʥʘ ʚʠʜʦʚʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʧʨʝʜʠʰʥʠ ʛʦʜʠʥʠ. 

0,80 
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ʅʷʤʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʨʦʝʢʪʠʚʥʦʪʦ ʧʦʢʨʠʪʠʝ 

ʅʷʤʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʧʣʦʱʪʘ ʥʘ ʧʦʢʨʠʪʠʝʪʦ ʩ 

Ruppia. 

ɼʦʙʲʨ ʅʷʤʘ ʟʘʛʫʙʘ ʥʘ ʚʠʜʦʚʝ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʧʨʝʜʠʰʥʠ ʛʦʜʠʥʠ. 

ʇʣʦʱ ʥʘ ʦʙʨʘʩʪʚʘʥʝ: <30% ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʦʧʠʩʘʥʠʪʝ ʜʦʩʝʛʘ (ʪ,ʝ, ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʝʩʪʝʩʪʚʝʥʘʪʘ ʧʨʦʤʝʥʣʠʚʦʩʪ). 

ʇʦʢʨʠʪʠʝ ʥʘ ʦʙʨʘʩʪʚʘʥʝʪʦ: <30% ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʥʘʡ-ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ, 

ʨʝʛʠʩʪʨʠʨʘʥʘ ʜʦʩʝʛʘ. 

0,60 

ʋʤʝʨʝʥ ʇʣʦʱ ʥʘ ʦʙʨʘʩʪʚʘʥʝ:> 30% ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʦʧʠʩʘʥʠʪʝ ʜʦ ʤʦʤʝʥʪʘ (ʪ,ʝ, ʠʟʚʲʥ 

ʝʩʪʝʩʪʚʝʥʘʪʘ ʧʨʦʤʝʥʣʠʚʦʩʪ). ʇʦʢʨʠʪʠʝ ʥʘ 

ʦʙʨʘʩʪʚʘʥʝʪʦ: > 30 % ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʘʡ-

ʚʠʩʦʢʘʪʘ ʩʪʦʡʥʦʩʪ, ʦʧʠʩʘʥʘ ʜʦʩʝʛʘ. 

ʊʝʟʠ ʧʨʦʮʝʩʠ ʚʩʝ ʦʱʝ ʩʘ ʦʙʨʘʪʠʤʠ, ʥʦ 

ʠʟʠʩʢʚʘʪ ʧʝʨʠʦʜ ʥʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʦʪ 

ʩʨʝʜʥʦ 5 ʛʦʜʠʥʠ. 

0,40 

ʃʦ  h ɼʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʫʥʠʱʦʞʝʥʘ ʧʣʦʱ ʠ 

ʧʦʢʨʠʪʠʝ ʥʘ ʦʙʨʘʩʪʚʘʥʝʪʦ: >50% ʦʪʢʣʦʥʝʥʠʝ 

ʦʪ ʦʧʠʩʘʥʠʪʝ ʜʦʩʝʛʘ. 

0,20 

ʄʥʦʛʦ ʣʦʰ ʇ̡ ʣʥʦ ʦʪʩʲʩʪʚʠʝ ʥʘ Ruppia. 0,00 

 

* ʉʧʠʩʲʢ ʩ ʪʠʧʦʚʝʪʝ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʠ "ʨʝʢʘ", "ʝʟʝʨʦ" ʠ "ʧʨʝʭʦʜʥʠ ʚʦʜʠ", ʟʘ ʢʦʠʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣʠʮʘ 1 ʢʲʤ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

 

ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʦʪ ʢʘʪʝʛʦʨʠʷ Ăʝʟʝʨʦñ. 

 

ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ ʉʄɺʊ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ Ăʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝñ, ʝʢʦʣʦʛʠʯʥʠʷʪ 

ʧʦʪʝʥʮʠʘʣ, ʦʮʝʥʝʥ ʧʦ ɹɽʂ ʤʘʢʨʦʬʠʪʠ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʪʦ Ăʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝñ. 
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ɿʘ ʜʨʫʛʠ ʉʄɺʊ-ʨʝʢʠ ʠ ʝʟʝʨʘ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʜʦʩʪʠʛʥʘʪ ʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʩʣʝʜʥʠʷʪ ʧʦʜʭʦʜ: 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʢʣʘʩʦʚʝʪʝ ʧʦʜ ʜʦʙʲʨ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ, ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʈʀ ʠ EQR ʩʝ ʦʧʨʝʜʝʣʷʪ 1 ʩʪʲʧʢʘ 

(ʧʦʣʦʚʠʥʘʪʘ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʰʠʨʠʥʘ ʥʘ ʢʣʘʩʘ) ʧʦ-ʥʠʩʢʦ ʦʪ ʩʲʦʪʚʝʪʥʠʷ ʜʠʘʧʘʟʦʥ ʟʘ Ăʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝñ. 

 

ʂʘʪʝʛʦʨʠʷ: "ɽʟʝʨʦ" - ʉʄɺʊ 

ʊʘʙʣʠʮʘ ʄʌ23: ʉʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ɽʇ ʥʘ ʉʄɺʊ-ʝʟʝʨʘ ʧʦ ʤʘʢʨʦʬʠʪʠ.  

 

ɽʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ 
ʈʀ 

ʪʠʧ L2 L3/L4/L7 L5 (L5a) L6/L8* L9* L11 L14/L15 L12/L13/L16/L17* 

ɼʦʙʲʨ ʠ 

ʧʦ-ʚʠʩʦʢ 
> -44 > -24 > -21 > -55 > -37 > -49 > -27 > -47 

ʋʤʝʨʝʥ -44 ʜʦ -52 -24 ʜʦ -72 -21 ʜʦ -58 -55 ʜʦ -76 -37 ʜʦ -76 -49 ʜʦ -55 -27 ʜʦ -77 -47 ʜʦ -72 

ʃʦ h -53 ʜʦ -100 -73 ʜʦ -100 -59 ʜʦ -100 -77 ʜʦ -100 -77 ʜʦ -100 -56 ʜʦ -100 -78 ʜʦ -100 -73 ʜʦ -100 

 

ɽʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ 
EQR 

ʪʠʧ L2 L3/L4/L7 L5 (L5a) L6/L8* L9* L11 L14/L15 L12/L13/L16/L17* 

ɼʦʙʲʨ ʠ 

ʧʦ-ʚʠʩʦʢ 
>0,28 >0,38 >0,393 >0,225 >0,315 >0,255 >0,365 >0,265 

ʋʤʝʨʝʥ 0,28-0,24 0,38-0,14 0,39-0,21 0,225-0,12 0,315-0,12 0,255-0,225 0,365-0,115 0,265-0,14 

ʃʦ h 0,23 ï 0,00 0,13-0,00 0,20-0,00 0,11 ï 0,00 0,11 ï 0,00 0,22 - 0.00 0,11 ï 0,00 0,13 ï 0,00 

 

*ʇʨʠ ʢʣʘʩ ʣʦʰ ɽʇ ʜʠʘʧʘʟʦʥʲʪ ʩʝ ʟʘʧʘʟʚʘ ʚ ʩʣʫʯʘʠʪʝ, ʚ ʢʦʠʪʦ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʦʜʭʦʜʘ, ʪʦʡ ʩʪʘʚʘ ʦʪʨʠʮʘʪʝʣʥʦ ʯʠʩʣʦ 

ʠʣʠ ʙʣʠʟʢʦ ʜʦ ʥʫʣʘʪʘ. 

 

3. ɹʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ: ʌʠʪʦʙʝʥʪʦʩ 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʄʝʪʦʜ: 

ʇʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠ ʦʪ ʙʝʥʪʦʩʥʠ ʜʠʘʪʦʤʝʠʥʠ ʚʦʜʦʨʘʩʣʠ ʦʪ ʨʝʢʠ 

ʄʝʪʨʠʢʠ: 
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ɼʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS (Specific Pollution Sensitivity Index) 

ʇʨʠʩʲʩʪʚʠʝ ʠ ʦʙʠʣʠʝ ʥʘ Cladophora 

ʇʨʠʩʲʩʪʚʠʝ ʠ ʦʙʠʣʠʝ ʥʘ ʥʠʰʢʦʚʠʜʥʠ ʙʘʢʪʝʨʠʠ 

ʇʨʠʩʲʩʪʚʠʝ ʠ ʦʙʠʣʠʝ ʥʘ ʯʝʨʚʝʥʠ ʚʦʜʦʨʘʩʣʠ 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

 

IPS (Coste in: CEMAGREF 1982, CEMAGREF, 1982, Etude des m®thodes biologiques d'appr®ciation quantitative dela qualit® 

des eaux, Rapport Cemagref-Q.E. Lyon - Agence Franaise de Bassin Rh¹ne-M®diterran®e-Corse, 218 pp.) 

Hl¼bikov§, D., T. Isheva, G., Wolfram, K., Donabaum, E., Todorov & D., Todorov, 2016a, Report on fitting a new classification 

method to the results of the completed intercalibration of the MED GIG (R-M1 and R-M2), Bulgaria, BQE: Phytobenthos, 

Revised version 2,2 (9 Sep 2016), Ministry of Environment and Water of Bulgaria, Consortium DICON ï UBA, Sofia - Vienna, 

27 pp. 

Hl¼bikov§, D., Wolfram G., Isheva T., Donabaum K., Todorov E. & Todorov D., (2016), Intercalibration of new or revised 

ecological assessment methods according to finalised intercalibration results of the XGIG (Type R-L2), BQE: Phytobenthos; 

Water body category: Large and very large rivers (IC type R-L2), Consortium DICON ï UBA, on behalf of Ministry of 

Environment and Water of Bulgaria, Sofia, Bulgaria. 

https://circabc,europa,eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/f3043f83-b242-4257-a585-

eea6ad96479f/details 

Hl¼bikov§, D., Isheva T., Wolfram D., 2022, Methods for the analysis of BQEs, reference conditions and the ecological 

status classification system in the target types of surface waters - Phytobenthos (Vs, Feb 2022), Technical report under the 

project "Validation of the typology and classification system in Bulgaria for assessment the ecological status of surface water 

bodies of categories ñriverò, ñlakeò and ñtransitional waters", Final Report Annex 6.3, World Bank Contract Ref. 7195735, 

Vienna ï Sofia. 

 

  

ʊʘʙʣʠʮʘ ʌɹ1: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R1 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS>=18 EQR>=0,90 

https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/f3043f83-b242-4257-a585-eea6ad96479f/details
https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/f3043f83-b242-4257-a585-eea6ad96479f/details
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ɼʦʙʨʦ 14<=IPS<18 0,7<=EQR<0,9 

ʋʤʝʨʝʥʦ 10<=IPS<14 0,5<=EQR<0,7 

ʃʦʰʦ 6<=IPS<10 0,3<=EQR<0,5 

ʄʥʦʛʦ ʣʦʰʦ IPS<6 EQR<0,3 

  

ʊʘʙʣʠʮʘ ʌɹ2: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R2 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS >= 17,5 EQR >= 0,875 

ɼʦʙʨʦ 13,5 <= IPS < 17,5 0,675 <= EQR < 0,875 

ʋʤʝʨʝʥʦ 9,5 <= IPS < 13,5 0,475 <=EQR < 0,675 

ʃʦʰʦ 5,5 <= IPS < 9,5 0,275 <=EQR < 0,475 

 ʄʥʦʛʦ ʣʦʰʦ IPS <5,5 EQR <0.275 

 

 

ʊʘʙʣʠʮʘ ʌɹ3: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R3 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
IPS EQR 

ʆʪʣʠʯʥʦ IPS >= 17,5 EQR >= 0,875 

ɼʦʙʨʦ 13,5 <= IPS < 17,5 0,675 <= EQR < 0,875 

ʋʤʝʨʝʥʦ 9,5 <= IPS < 13,5 0,475 <=EQR < 0,675 

ʃʦʰʦ 5,5 <= IPS < 9,5 0,275 <=EQR < 0,475 

ʄʥʦʛʦ ʣʦʰʦ IPS <5,5 EQR <0.275 
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ʊʘʙʣʠʮʘ ʌɹ4: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R4 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS >= 17,5 EQR >= 0,875 

ɼʦʙʨʦ 13,5 <= IPS < 17,5 0,675 <= EQR < 0,875 

ʋʤʝʨʝʥʦ 9,5 <= IPS < 13,5 0,475 <=EQR < 0,675 

ʃʦʰʦ 5,5 <= IPS < 9,5 0,275 <=EQR < 0,475 

 ʄʥʦʛʦ ʣʦʰʦ IPS <5,5 EQR <0.275 

 

ʊʘʙʣʠʮʘ ʌɹ5: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R5 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

  ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
IPS EQR 

ʆʪʣʠʯʥʦ IPS=>17 EQR=>0,85 

ɼʦʙʨʦ 13 <=IPS <17 0,65 <=EQR <0,85 

ʋʤʝʨʝʥʦ 9 <=IPS <13 0,45 <= EQR <0,65 

ʃʦʰʦ 5 <= IPS <9 0,25 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <5 EQR <0,25 

 

ʊʘʙʣʠʮʘ ʌɹ6: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R6 

(ɼʫʥʘʚ) ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 
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ʆʪʣʠʯʥʦ IPS>=15,2 EQR>=0,76 

ɼʦʙʨʦ 11,6<=IPS<15,2 0,58<=EQR<0,76 

ʋʤʝʨʝʥʦ 8,1<=IPS<11,6 0,41<=EQR<0,58 

ʃʦʰʦ 4,5<=IPS<8,1 0,23<=EQR<0,41 

ʄʥʦʛʦ ʣʦʰʦ IPS<4,5 EQR<0,23 

  

ʊʘʙʣʠʮʘ ʌɹ7: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R7 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> = 17 EQR>= 0,85 

ɼʦʙʨʦ 13 <= IPS <17 0,64 <= EQR <0,85 

ʋʤʝʨʝʥʦ 9 <= IPS <13 0,45 <= EQR < 0,64 

ʃʦʰʦ 5 <= IPS <9 0,25 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <5 EQR <0,25 

  

ʊʘʙʣʠʮʘ ʌɹ8: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R8 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> = 17 EQR>= 0,85 

ɼʦʙʨʦ 13 <= IPS <17 0,64 <= EQR <0,85 

ʋʤʝʨʝʥʦ 9 <= IPS <13 0,45 <= EQR < 0,64 
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ʃʦʰʦ 5 <= IPS <9 0,25 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <5 EQR <0,25 

ʊʘʙʣʠʮʘ ʌɹ9: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R9 

ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> 14,4 EQR> 0,72 

ɼʦʙʨʦ 11 < IPS <=14,4 0,55 < EQR <=0,72 

ʋʤʝʨʝʥʦ 7,4 < IPS <=11 0,37 < EQR <= 0,55 

ʃʦʰʦ 4,4 < IPS <=7.4 0,22 < EQR <=0,37 

ʄʥʦʛʦ ʣʦʰʦ IPS <=4,4 EQR <=0,22 

 

ʊʘʙʣʠʮʘ ʌɹ10: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ 

R10 ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS>=17 EQR>=0,85 

ɼʦʙʨʦ 13<=IPS<17 0,65<=EQR<0,85 

ʋʤʝʨʝʥʦ 9<=IPS<13 0,45<=EQR<0,65 

ʃʦʰʦ 5<=IPS<9 0,25<=EQR<0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS<5 EQR<0,25 
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ʊʘʙʣʠʮʘ ʌɹ11: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ 

R11 ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> 14,4 EQR> 0,72 

ɼʦʙʨʦ 11 < IPS <=14,4 0,55 < EQR <=0,72 

ʋʤʝʨʝʥʦ 7,4 < IPS <=11 0,37 < EQR <= 0,55 

ʃʦʰʦ 4,4 < IPS <=7.4 0,22 < EQR <=0,37 

ʄʥʦʛʦ ʣʦʰʦ IPS <=4,4 EQR <=0,22 

 

ʊʘʙʣʠʮʘ ʌɹ12: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ 

R12 ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> = 17 EQR>= 0,85 

ɼʦʙʨʦ 13 <= IPS <17 0,65 <= EQR <0,85 

ʋʤʝʨʝʥʦ 9 <= IPS <13 0,45 <= EQR < 0,65 

ʃʦʰʦ 5 <= IPS <9 0,25 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <5 EQR <0,25 

 

ʊʘʙʣʠʮʘ ʌɹ13: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ 

R13 ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 
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ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS> = 17 EQR>= 0,85 

ɼʦʙʨʦ 13 <= IPS <17 0,65 <= EQR <0,85 

ʋʤʝʨʝʥʦ 9 <= IPS <13 0,45 <= EQR < 0,65 

ʃʦʰʦ 5 <= IPS <9 0,25 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <5 EQR <0,25 

 

ʊʘʙʣʠʮʘ ʌɹ14: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ 

ʪʠʧʦʚʝ R14a, R14b ʠ R14c ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS>16,4 EQR>0,82 

ɼʦʙʨʦ 12,6<IPS<=16,4 0,63<EQR<=0,82 

ʋʤʝʨʝʥʦ 8,2<IPS<=12,6 0,41<EQR<=0,63 

ʃʦʰʦ 4,1<IPS<=8,2 0,21<EQR<=0,41 

ʄʥʦʛʦ ʣʦʰʦ IPS<=4,1 EQR<=0,21 

 

ʊʘʙʣʠʮʘ ʌɹ15: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ 

R15 ʧʦ ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. 

ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS>=16 EQR>=0,8 
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ɼʦʙʨʦ 12<=IPS<16 0,6<=EQR<0,8 

ʋʤʝʨʝʥʦ 8<=IPS<12 0,4<=EQR<0,6 

ʃʦʰʦ 5<=IPS<8 0,25<=EQR<0,4 

ʄʥʦʛʦ ʣʦʰʦ IPS<5 EQR<0,25 
 

 

ɺ ʩʣʫʯʘʡ ʥʘ ʦʙʠʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʟʝʣʝʥʠ ʥʠʰʢʦʚʠʜʥʠ ʚʦʜʦʨʘʩʣʠ Cladophora spp.: ʘʢʦ 

ʥʠʰʢʠʪʝ ʩʘ ʧʦ-ʜʲʣʛʠ ʦʪ 0,50 m ʠ ʧʦʢʨʠʚʘʪ ʧʦʚʝʯʝ ʦʪ 50 % ʦʪ ʩʫʙʩʪʨʘʪʘ, ʝʢʦʣʦʛʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʝ ʥʝ ʧʦ-ʜʦʙʨʦ ʦʪ ʫʤʝʨʝʥʦ, ʘ ʘʢʦ ʥʠʰʢʠʪʝ ʩʘ ʧʦ-ʜʲʣʛʠ ʦʪ 1 m ʠ ʩ ʥʘʜ 80 % 

ʧʦʢʨʠʪʠʝ ʥʘ ʩʫʙʩʪʨʘʪʘ, ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʝ ʥʝ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʣʦʰʦ. 

ʇʨʠ ʥʘʣʠʯʠʝ ʥʘ ʦʙʠʣʥʠ ʩʣʠʟʝʩʪʠ ʙʘʢʪʝʨʠʘʣʥʠ ʪʫʬʠ ʠ ʧʦʚʣʝʢʣʘ (ʥʘʧʨ. Sphaerotilus ʠ ʜʨ.) 

ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʝ: ʥʝ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʫʤʝʨʝʥʦ, ʘʢʦ ʧʦʚʣʝʢʣʘʪʘ ʩʘ ʤʥʦʛʦ ʤʘʣʢʠ ʠ ʩ 

ʤʥʦʛʦ ʤʘʣʢʦ ʧʦʢʨʠʪʠʝ (ʩʣʝʜʠ); ʥʝ ʧʦ-ʚʠʩʦʢʦ ʦʪ ʣʦʰʦ, ʘʢʦ ʧʦʚʣʝʢʣʘʪʘ ʩʘ ʤʘʣʢʠ ʧʦ ʨʘʟʤʝʨ 

ʠ ʥʝ ʧʦʢʨʠʚʘʪ ʧʣʲʪʥʦ ʩʫʙʩʪʨʘʪʘ; ʤʥʦʛʦ ʣʦʰʦ - ʘʢʦ ʩʘ ʦʙʠʣʥʦ ʨʘʟʚʠʪʠ ʠ ʧʣʲʪʥʦ ʧʦʢʨʠʚʘʪ 

ʩʫʙʩʪʨʘʪʘ. 

ʆʮʝʥʢʘʪʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʛʠʨʘ ʧʦ ʝʢʩʧʝʨʪʥʦ ʤʝʥʥʠʝ ʥʘʧʨ, ʚ ʩʣʫʯʘʠʪʝ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʯʝʨʚʝʥʠ ʚʦʜʦʨʘʩʣʠ ʦʪ ʦʪʜʝʣ Rhodophyta (Batrachospermum spp., Lemanea spp., 

Hildenbrandia sp. ʠ ʜʨ.) ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʚʠʰʝʥʦ; ʩʲʱʦ ʪʘʢʘ ʠ ʧʨʠ 

ʧʦ-ʦʩʦʙʝʥʠ ʩʣʫʯʘʠ ʥʘʧʨʠʤʝʨ ʧʨʦʙʠ ʧʨʠ ʢʦʠʪʦ ʠʤʘ ʤʥʦʛʦ ʥʠʩʢʦ ʚʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

(ʩʘʤʦ ʝʜʠʥ ʜʦ ʪʨʠ ʪʘʢʩʦʥʘ), ʥʘʧʨʠʤʝʨ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʩʠʣʥʦ ʪʦʢʩʠʯʥʦ ʟʘʤʲʨʩʷʚʘʥʝ, 

ʦʮʝʥʢʘʪʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʥʠʞʝʥʘ. 

* ʉʧʠʩʲʢ ʩ ʪʠʧʦʚʝʪʝ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʠ "ʨʝʢʘ", "ʝʟʝʨʦ" ʠ "ʧʨʝʭʦʜʥʠ ʚʦʜʠ", ʟʘ ʢʦʠʪʦ 

ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣʠʮʘ 1 ʢʲʤ ʧʨʠʣʦʞʝʥʠʝʪʦ. 

 

ʂʘʪʝʛʦʨʠʷ: ɽʟʝʨʦ 

  

 

ʄʝʪʦʜ: 

ʇʨʦʙʦʥʘʙʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠ ʦʪ ʙʝʥʪʦʩʥʠ ʜʠʘʪʦʤʝʠʥʠ ʚʦʜʦʨʘʩʣʠ ʦʪ ʩʪʦʷʱʠ ʚʦʜʥʠ 

ʪʝʣʘ 

ʄʝʪʨʠʢʠ: 

ɼʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS (Specific Pollution Sensitivity Index) 
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ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

 

IPS (Coste in: CEMAGREF 1982, CEMAGREF, 1982, Etude des m®thodes biologiques 

d'appr®ciation quantitative dela qualit® des eaux, Rapport Cemagref-Q.E. Lyon - Agence 

Franaise de Bassin Rh¹ne-M®diterran®e-Corse, 218 pp.). 

ɼʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪʘ (ɸʥʝʢʩ 3) 

 

ʊʘʙʣʠʮʘ ʌɹ16: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L1 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ*  

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 18,4 EQR=> 0,92 

ɼʦʙʨʦ 15,8 <= IPS <18,4 0,79 <= EQR <0,92 

ʋʤʝʨʝʥʦ 10,6 <= IPS <15,8 0,53 <= EQR <0,79 

ʃʦʰʦ 6 <= IPS <10,6 0,3 <= EQR <0,53 

ʄʥʦʛʦ ʣʦʰʦ IPS <6 EQR <0,3 

* ɿʘ BQE ʬʠʪʦʙʝʥʪʦʩ ʚ ʝʟʝʨʘ, ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʝ ʨʘʚʥʦ ʥʘ ʝʢʦʣʦʛʠʯʥʠʷ 

ʧʦʪʝʥʮʠʘʣ. ɺʠʞʪʝ ʩʲʱʦ ʦʙʷʩʥʝʥʠʝʪʦ ʠ ʢʨʘʷ ʥʘ ʪʦʟʠ ʨʘʟʜʝʣ. 

ʊʘʙʣʠʮʘ ʌɹ17: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L2 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 

ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 8,4 <= IPS <12,8 0,45 <= EQR <0,67 
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ʃʦʰʦ 4,6 <= IPS <8,4 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 

 

ʊʘʙʣʠʮʘ ʌɹ18: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L3 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 17,3 EQR=> 0,86 

ɼʦʙʨʦ 14,8 <= IPS <17,3 0,74 <= EQR <0,86 

ʋʤʝʨʝʥʦ 10 <= IPS <14,8 0,5 <= EQR <0,74 

ʃʦʰʦ 5,2 <= IPS <10 0,26 <= EQR <0,5 

ʄʥʦʛʦ ʣʦʰʦ IPS <5,2 EQR <0,26 

 

ʊʘʙʣʠʮʘ ʌɹ19: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L4 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 

ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 9 <= IPS <12,8 0,45 <= EQR <0,67 

ʃʦʰʦ 4,6 <= IPS <9 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 
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ʊʘʙʣʠʮʘ ʌɹ20: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L5ʘ ʠ L5** ʧʦ 

ʬʠʪʦʙʝʥʪʦʩ ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 15 EQR=> 0,75 

ɼʦʙʨʦ 11,8 <= IPS <15 0,59 <= EQR <0,75 

ʋʤʝʨʝʥʦ 8,3 <= IPS <11,8 0,42 <= EQR <0,59 

ʃʦʰʦ 3,6 <= IPS <8,3 0,18 <= EQR <0,42 

ʄʥʦʛʦ ʣʦʰʦ IPS <3,6 EQR <0,18 

**ʇʦʜʣʝʞʠ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʨʦʚʝʨʢʘ ʧʦ ʜʘʥʥʠ ʦʪ ʇʋʈɹ 2022-2027 ʛ. 

ʊʘʙʣʠʮʘ ʌɹ21: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L6 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 15 EQR=> 0,75 

ɼʦʙʨʦ 11,8 <= IPS <15 0,59 <= EQR <0,75 

ʋʤʝʨʝʥʦ 8,3 <= IPS <11,8 0,42 <= EQR <0,59 

ʃʦʰʦ 3,6 <= IPS <8,3 0,18 <= EQR <0,42 

ʄʥʦʛʦ ʣʦʰʦ IPS <3,6 EQR <0,18 

 

ʊʘʙʣʠʮʘ ʌɹ22: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L11 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 



Page 31 of 98 
 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 

ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 9 <= IPS <12,8 0,45 <= EQR <0,67 

ʃʦʰʦ 4,6 <= IPS <9 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 

 

ʊʘʙʣʠʮʘ ʌɹ23: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L12 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 

ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 9 <= IPS <12,8 0,45 <= EQR <0,67 

ʃʦʰʦ 4,6 <= IPS <9 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 

 

ʊʘʙʣʠʮʘ ʌɹ24: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L13 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 
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ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 9 <= IPS <12,8 0,45 <= EQR <0,67 

ʃʦʰʦ 4,6 <= IPS <9 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 

 

ʊʘʙʣʠʮʘ ʌɹ25: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L14 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 16,8 EQR=> 0,84 

ɼʦʙʨʦ 12,8 <= IPS <16,8 0,67 <= EQR <0,84 

ʋʤʝʨʝʥʦ 9 <= IPS <12,8 0,45 <= EQR <0,67 

ʃʦʰʦ 4,6 <= IPS <9 0,23 <= EQR <0,45 

ʄʥʦʛʦ ʣʦʰʦ IPS <4,6 EQR <0,23 

 

ʊʘʙʣʠʮʘ ʌɹ26: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L15 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 15 EQR=> 0,75 

ɼʦʙʨʦ 11,8 <= IPS <15 0,59 <= EQR <0,75 

ʋʤʝʨʝʥʦ 7,6 <= IPS <11,8 0,38 <= EQR <0,59 

ʃʦʰʦ 3,6 <= IPS <7,6 0,18 <= EQR <0,38 
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ʄʥʦʛʦ ʣʦʰʦ IPS <3,6 EQR <0,18 

 

ʊʘʙʣʠʮʘ ʌɹ27: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L16 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 15 EQR=> 0,75 

ɼʦʙʨʦ 11,8 <= IPS <15 0,59 <= EQR <0,75 

ʋʤʝʨʝʥʦ 7,6 <= IPS <11,8 0,38 <= EQR <0,59 

ʃʦʰʦ 3,6 <= IPS <7,6 0,18 <= EQR <0,38 

ʄʥʦʛʦ ʣʦʰʦ IPS <3,6 EQR <0,18 

 

ʊʘʙʣʠʮʘ ʌɹ28: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L17 ʧʦ ʬʠʪʦʙʝʥʪʦʩ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʠʘʪʦʤʝʝʥ ʠʥʜʝʢʩ IPS*. ʊʝʦʨʝʪʠʯʥʘ ʨʝʬʝʨʝʥʮʠʷ: IPS=20. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ/ 

ʧʦʪʝʥʮʠʘʣ 

IPS EQR 

ʆʪʣʠʯʥʦ IPS=> 15 EQR=> 0,75 

ɼʦʙʨʦ 11,8 <= IPS <15 0,59 <= EQR <0,75 

ʋʤʝʨʝʥʦ 7,6 <= IPS <11,8 0,38 <= EQR <0,59 

ʃʦʰʦ 3,6 <= IPS <7,6 0,18 <= EQR <0,38 

ʄʥʦʛʦ ʣʦʰʦ IPS <3,6 EQR <0,18 
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ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʠʣʥʦʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʠʟʢʫʩʪʚʝʥʠ ʚʦʜʥʠ ʪʝʣʘ. 

ʍʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠʪʝ ʧʨʦʤʝʥʠ ʥʷʤʘʪ ʠʟʤʝʨʠʤ ʝʬʝʢʪ ʚʲʨʭʫ ʩʲʦʙʱʝʩʪʚʘʪʘ ʦʪ ʙʝʥʪʦʩʥʠ 

ʜʠʘʪʦʤeʠ. ɹʠʦʬʠʣʤʲʪ ʦʪ ʬʠʪʦʙʝʥʪʥʦʩʥʠ ʦʨʛʘʥʠʟʤʠ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʜʨʫʛʠ ʙʠʦʣʦʛʠʯʥʠ 

ʧʦʢʘʟʘʪʝʣʠ, ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʚʠʝ ʚʲʨʭʫ ʚʩʝʢʠ ʧʦʪʦʧʝʥ ʩʫʙʩʪʨʘʪ, ʝʩʪʝʩʪʚʝʥ ʠʣʠ ʠʟʢʫʩʪʚʝʥ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʛʦʚʠʷ ʧʨʦʠʟʭʦʜ, ʠʤʘʱ ʜʦʩʪʘʪʲʯʝʥ ʜʦʩʪʲʧ ʜʦ ʩʚʝʪʣʠʥʘ ʠ ʦʧʪʠʤʘʣʥʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʜʠʘʪʦʤʝʠʪʝ ʢʘʪʦ ʙʠʦʠʥʜʠʢʘʪʦʨʠ 

ʩʘ ʯʝʩʪʦ ʧʨʠʣʦʞʠʤʠ ʚ ʩʠʪʫʘʮʠʠ ʠ ʚʲʚ ʚʦʜʥʠ ʪʝʣʘ, ʢʲʜʝʪʦ ʜʨʫʛʠ ʧʲʨʚʠʯʥʠ ʧʨʦʜʫʮʝʥʪʠ, 

ʯʫʚʩʪʚʠʪʝʣʥʠ ʢʲʤ ʬʠʟʠʯʝʩʢʠ ʧʨʦʤʝʥʠ, ʥʝ ʫʩʧʷʚʘʪ ʫʩʧʝʰʥʦ ʜʘ ʩʝ ʨʘʟʚʠʷʪ. ɺ ʪʘʢʠʚʘ 

ʚʦʜʦʝʤʠ ʜʠʘʪʦʤʝʡʥʠʪʝ ʩʲʦʙʱʝʩʪʚʘ ʦʪʨʘʟʷʚʘʪ ʥʘʪʠʩʢʘ ʠ ʚʲʟʜʝʡʩʪʚʠʷʪʘ, ʩʚʲʨʟʘʥʠ 

ʧʨʝʜʠʤʥʦ ʩ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʭʨʘʥʠʪʝʣʥʠ ʚʝʱʝʩʪʚʘ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʝʢʦʣʦʛʠʯʥʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʠ ʝʢʦʣʦʛʠʯʥʠʷʪ ʧʦʪʝʥʮʠʘʣ ʩʘ ʨʘʚʥʠ ʟʘ ʪʦʟʠ ʙʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ ʟʘ ʢʘʯʝʩʪʚʦ.  

ʉʘʤʦ ʚ ʠʟʢʣʶʯʠʪʝʣʥʠ ʩʣʫʯʘʠ, ʢʦʛʘʪʦ ʚʲʟʥʠʢʚʘʪ ʨʘʟʣʠʯʥʠ ʪʨʦʬʠʯʥʠ ʠ ʭʠʤʠʯʥʠ ʫʩʣʦʚʠʷ, 

ʝʬʝʢʪʲʪ ʦʪ ʝʫʪʨʦʬʠʢʘʮʠʷʪʘ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʪʯʝʪʝʥ. ɺ ɹʲʣʛʘʨʠʷ ʪʘʢʘʚʘ 

ʩʣʫʯʘʠ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʩʘʤʦ ʚ ʝʜʠʥ ʝʟʝʨʝʥ ʪʠʧ L10, ʚ ʜʚʝ ʝʟʝʨʘ, ʠʟʧʦʣʟʚʘʥʠ ʢʘʪʦ ʩʦʣʥʠʮʠ. 

ʇʨʠ ʭʠʧʝʨʭʘʣʠʥʥʠ ʫʩʣʦʚʠʷ, ʢʦʠʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʪʝʟʠ ʚʦʜʥʠ ʪʝʣʘ, ʩʦʣʝʥʦʩʪʪʘ ʧʨʝʦʙʣʘʜʘʚʘ 

ʥʘʜ ʚʩʝʢʠ ʜʨʫʛ ʬʘʢʪʦʨ ʠ ʝ ʦʧʨʝʜʝʣʷʱ ʟʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʲʦʙʱʝʩʪʚʘʪʘ ʦʪ ʜʠʘʪʦʤʝʠ, 

ʥʘʤʘʣʷʚʘʡʢʠ ʧʨʠʣʦʞʠʤʦʩʪʪʘ ʠʤ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʚʩʷʢʘʢʚʠ ʜʨʫʛʠ ʧʨʦʤʝʥʣʠʚʠ ʥʘ 

ʩʲʩʪʦʷʥʠʝʪʦ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʜʠʘʪʦʤʝʠʪʝ ʚ ʪʘʢʠʚʘ ʫʩʣʦʚʠʷ ʩʘ ʥʝʨʝʣʝʚʘʥʪʥʠ ʠ ʥʝ ʩʘ 

ʧʨʠʣʦʞʠʤʠ ʢʘʪʦ ʙʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠʣʠ ʝʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ. 

 
 

4. ɹʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ: ɼʲʥʥʘ ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘ 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʄʝʪʦʜ: 

ʇʨʦʙʦʥʘʙʠʨʘʥʝ, ʢʦʥʩʝʨʚʠʨʘʥʝ ʠ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʦʙʠ ʟʘ 

ʤʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʠ 

ʄʝʪʨʠʢʠ: 

ɹʠʦʪʠʯʝʥ ʠʥʜʝʢʩ 

ʆʙʱ ʙʨʦʡ ʪʘʢʩʦʥʠ 

ʈʝʬʝʨʝʥʮʠʷ ʥʘ ʤʝʪʦʜʘ: 

Svetoslav Cheshmedjiev, Rabia Soufi, Yanka Vidinova, Violeta Tyufekchieva, Ivanka Yaneva, 

Yordan Uzunov, Emilia Varadinova. Multi -habitat sampling method for benthic 
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macroinvertebrate communities in different river types in Bulgaria - Water Research and 

Management, 2011, 3 (1):55-58 (Hard Copy) UDK: 582.26 (497.2), ISSN 2217 ï 5547; 

ɸʜʘʧʪʠʨʘʥ ɹʠʦʪʠʯʝʥ ʀʥʜʝʢʩ (ɹʀ) (Flanagan, P.J. and Toner, P.F., 1972; ʤʦʜʠʬʠʮʠʨʘʥ ʦʪ 

Clabby & Bowman, 1979; Clabby, 1982) (ʀɸʆʉ, 2006); 

ʌʠʥʘʣʥʠ ʜʦʢʣʘʜʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ ʥʘ ʤʝʪʦʜʘ, ʧʨʠʝʪʠ ʦʪ ʈɻ ɽʢʦʩʪʘʪ ʢʲʤ ɽʂ 

https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-

9964bbe8312d/library/02fec4bd-3137-4585-8f5f-876a21ed880d/details; 

https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-

9964bbe8312d/library/06f0a843-7e57-40da-b9db-d0baf81cd866/details; 

Wolfram, G., E. Varadinova, M. GroÇschartner, R. Soufi & W. Stockinger, 2022, Methods for 

the analysis of BQEs, reference conditions and the ecological status classification system in the 

target types of surface waters, Benthic invertebrates (Vs, Feb 2022), Technical report under the 

project "Validation of the typology and classification system in Bulgaria for assessment the 

ecological status of surface water bodies of categories ñriverò, ñlakeò and ñtransitional waters", 

Final Report Annex 6.5, World Bank Contract Ref. 7195735, Vienna ï Sofia. 

 

ʊʘʙʣʠʮʘ ʄɿɹ1: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R1 ʥʘ 

ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ Ó4,5 Ó0,9 Ó0,8 

ɼʦʙʨʦ 4 0,8 0,6 - 0,8 

ʋʤʝʨʝʥʦ 2,5 - 3,5 0,5 - 0,7 0,4 - 0,6 

ʃʦʰʦ 2 0,4 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <2 <0,4 <0,2 

 

ʊʘʙʣʠʮʘ ʄɿɹ2: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R2, 

R3, R4 ʠ R5 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ Ó4,5 Ó0,86 Ó0,8 

ɼʦʙʨʦ 3,5 - 4 0,67 - 0,76 0,6 - 0,8 

ʋʤʝʨʝʥʦ 2,5 - 3 0,5 - 0,6 0,4 - 0,6 

https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/06f0a843-7e57-40da-b9db-d0baf81cd866/details
https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/06f0a843-7e57-40da-b9db-d0baf81cd866/details
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ʃʦʰʦ 2 0,4 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <2 <0,4 <0,2 

 

ʊʘʙʣʠʮʘ ʄɿɹ3: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R7 ʠ 

R8 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ Ó4,0 Ó0,83 Ó0,8 

ɼʦʙʨʦ 3,5 0,73 0,6 - 0,8 

ʋʤʝʨʝʥʦ 2,5 - 3 0,52 - 0,63 0,4 - 0,6 

ʃʦʰʦ 2 0,42 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <2 <0,42 <0,2 

 

ʊʘʙʣʠʮʘ ʄɿɹ4: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R10, 

R12 ʠ R13 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ Ó4,0 Ó0,8 Ó0,8 

ɼʦʙʨʦ 3,5 0,7 0,6 - 0,8 

ʋʤʝʨʝʥʦ 2,5 - 3 0,5 - 0,6 0,4 - 0,6 

ʃʦʰʦ 2 0,4 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <2 <0,4 <0,2 

 

ʊʘʙʣʠʮʘ ʄɿɹ5: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʝʥ ʪʠʧ R14b ʥʘ 

ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ Ó4 Ó0,85 Ó0,8 

ɼʦʙʨʦ 3,5 0,75 0,6 - 0,8 
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ʋʤʝʨʝʥʦ 2,5 - 3 0,53 - 0,64 0,4 - 0,6 

ʃʦʰʦ 2 0,43 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <2 <0,43 <0,2 
 

 

ʊʘʙʣʠʮʘ ʄɿɹ6: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʝʯʥʠ ʪʠʧʦʚʝ R9, 

R11, R14a, R14c, R15 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ɹʀ EQR nEQR 

ʆʪʣʠʯʥʦ >3 (3,5-4) Ó0,857 Ó0,8 

ɼʦʙʨʦ 3 0,857 0,6 - 0,8 

ʋʤʝʨʝʥʦ 2 ï 2.5 0,571 - 0,714 0,4 - 0,6 

ʃʦʰʦ 1,5 0,429 0,2 - 0,4 

ʄʥʦʛʦ ʣʦʰʦ <1,5 <0,429 <0,2 

 

ɿʘʙʝʣʝʞʢʘ 1: ʈʝʬʝʨʝʥʪʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʟʘ ʙʠʦʪʠʯʥʠʷ ʠʥʜʝʢʩ ʩʘ ʪʝʦʨʝʪʠʯʥʠ ʩʪʦʡʥʦʩʪʠ, 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR. ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʦʪ EQR ʚ nEQR 

(ʥʦʨʤʘʣʠʟʠʨʘʥ EQR) ʩʝ ʠʟʚʲʨʰʚʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

EQRi nEQRi 

Ó 1 1 

Ó EQRH/G (EQRi ï EQRH/G) / (1 ï EQRH/G) * 0,2 + 0,8 

EQRH/G > EQRi Ó EQRG/M (EQRi ï EQRG/M) / (EQRH/G ï EQRG/M) * 0,2 + 0,6 

EQRG/M > EQRi Ó EQRM/P (EQRi ï EQRM/P) / (EQRG/M ï EQRM/P) * 0,2 + 0,4 

EQRM/P > EQRi Ó EQRP/B (EQRi ï EQRP/B) / (EQRM/P ï EQRP/B) * 0,2 + 0,2 

< EQRP/B (EQRi ï EQRmin) / (EQRP/B ï EQRmin) * 0,2 

 

ʅʦʨʤʘʣʠʟʠʨʘʥʠʷʪ EQR ʚʘʨʠʨʘ ʦʪ 0,0 ʜʦ 1,0 ʠ ʠʤʘ ʨʘʚʥʦʦʪʜʘʣʝʯʝʥʠ ʛʨʘʥʠʮʠ ʥʘ ʢʣʘʩʘ. 

 

ɿʘʙʝʣʝʞʢʘ 2: ʉʪʦʡʥʦʩʪʠʪʝ ʥʘ EQR ʟʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʪʠʧʦʚʝ R2 ʠ R4 ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ 

ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʦʥʥʠʪʝ (ʀʂ) ʪʠʧʦʚʝ R-E1a ʠ R-E1b ʚ ʈʝʰʝʥʠʷ 480/2013 ʠ 

229/2018 ʥʘ ɽʉ, ʘ ʥʦʨʤʘʣʠʟʠʨʘʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ EQR ʟʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʪʠʧʦʚʝ R7, R8 ʠ 

R14b - ʩʲʦʪʚʝʪʥʦ ʥʘ ʪʝʟʠ ʟʘ ʀʂ ʪʠʧʦʚʝʪʝ R-E2, R-E3 ʠ R-M2. 
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ʄʝʪʦʜ: 

ʄʦʜʠʬʠʮʠʨʘʥ ɽʢʩʧʨʝʩʝʥ ʄʝʪʦʜ ʟʘ ɹʠʦʣʦʛʠʯʝʥ ʄʦʥʠʪʦʨʠʥʛ (Modified Rapid Biological 

Assessment, mRBA). 

ʈʝʬʝʨʝʥʮʠʠ: 

ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ 

ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ 

ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ. 

ʊʘʙʣʠʮʘ ʄɿɹ7: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧ R6 (ɼʫʥʘʚ) ʧʦ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ* ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

ɽʢʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ mRBA % EQR= nEQR 

ʆʪʣʠʯʥʦ 80 õ 100 0,80 õ 1,0 

ɼʦʙʨʦ 60 õ 75 0,60 õ 0,75 

ʋʤʝʨʝʥʦ 40 õ 55 0,40 õ 0,55 

ʃʦʰʦ 25 õ 35 0,25 õ 0,35 

ʄʥʦʛʦ ʣʦʰʦ 0 õ 0,20 0,00 õ 0,20 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʠʣʥʦʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʠʟʢʫʩʪʚʝʥʠ ʚʦʜʥʠ ʪʝʣʘ ʦʪ 

ʢʘʪʝʛʦʨʠʷ Ăʨʝʢʘñ. 

ʊʠʧʦʚʝ ʨʝʢʠ, ʧʨʠ ʢʦʠʪʦ ʝʢʦʣʦʛʠʯʥʠʪʝ ʮʝʣʠ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʧʦʩʪʠʛʥʘʪʠ ʚ ʉʄɺʊ: R1, R2, R5 (ʧʦ-ʛʦʣʝʤʠ ʨʝʢʠ), R6, R7, R10, R12, R14 ʠ R15. 

 

ʊʠʧʦʚʝ ʨʝʢʠ, ʧʨʠ ʢʦʠʪʦ ʩʘ ʦʧʨʘʚʜʘʥʠ ʧʦ-ʥʠʩʢʠ ʝʢʦʣʦʛʠʯʥʠ ʮʝʣʠ ʟʘ ʝʢʦʣʦʛʠʯʝʥ 

ʧʦʪʝʥʮʠʘʣ, ʦʪʢʦʣʢʦʪʦ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ: R5 (ʧʦ-ʤʘʣʢʠ ʨʝʢʠ), R9, ʢʘʥʘʣʠʟʠʨʘʥʠ 

ʨʝʢʠ ʦʪ ʪʠʧʦʚʝ R8, R11, R13, R14 (ʥʘʧʨ, ʨʝʢʘ ɸʣʘʤʦʚʩʢʘ ʩʣʝʜ ʷʟ, ɸʣʘʤʦʚʮʠ ï ʯʘʩʪʠʯʥʦ 

ʢʘʥʘʣʠʟʠʨʘʥʘ ʩ ʮʝʣ ʟʘʱʠʪʘ ʦʪ ʥʘʚʦʜʥʝʥʠʷ ʠ ʤʦʞʝ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ ʙʲʜʝ ʧʦʚʣʠʷʥ ʦʪ 

ʚʦʜʦʚʟʝʤʘʥʝ ʧʨʝʜʠ ʚʣʠʚʘʥʝ ʚ ʨ, ɺʲʨʙʠʮʘ). 

ʇʨʘʛʤʘʪʠʯʝʥ ʧʦʜʭʦʜ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ: 
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Å ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ ʉʄɺʊ, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ɼɽʉ, ɽʇ, 

ʦʮʝʥʝʥ ʦʪ ɹɽʂ ʙʝʥʪʦʩʥʠ ʙʝʟʛʨʲʙʥʘʯʥʠ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥ ʧʦ ʩʲʱʠʷ 

ʥʘʯʠʥ ʢʘʪʦ ɽʉ; 

Å ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ ʉʄɺʊ, ʢʲʜʝʪʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ɼɽʉ ʥʝ ʝ ʚʲʟʤʦʞʥʦ, 
ʛʨʘʥʠʮʠʪʝ ʥʘ ɽʇ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ ɹʀ ʪʨʷʙʚʘ ʜʘ ʩʝ ʜʝʬʠʥʠʨʘʪ ʩ 1 ʩʪʲʧʢʘ ʧʦ-

ʥʠʩʢʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ɽʉ, ʅʘʧʨʠʤʝʨ 

ɹʀ = 3,0 ʝ ʫʤʝʨʝʥʦ ɽʉ ʚ ʉʄɺʊ, ʪʦʚʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ɼɽʇ; 

ɹʀ = 3,5 ʝ ɼɽʉ ʚ ʉʄɺʊ, ʪʦʚʘ ʙʠ ʜʦʚʝʣʦ ʜʦ ʄɽʇ. 

ʄʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʠʣʠ Ăʇʨʘʛʘñ,ʧʦʜʭʦʜ:  

ʉʣʝʜʥʠʷʪ ʥʘʙʦʨ ʦʪ ʤʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʩʝ ʩʯʠʪʘ ʟʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʠ ʥʝʦʙʭʦʜʠʤ ʟʘ 

ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ (ɼɽʇ): 

Å ɽʢʦʣʦʛʠʯʝʥ ʦʪʪʦʢ; 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʨʘʡʙʨʝʞʥʠʪʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ 

ʧʨʠ MEʇ); 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚ ʢʘʥʘʣʘ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ 

MEʇ); 

Å ʋʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʪʘ (ʜʲʣʙʦʯʠʥʘ, ʰʠʨʠʥʘ - ʚ 

ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ MEʇ); 

Å ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʟʘʜʲʨʞʘʥʝʪʦ; 

Å ʄʝʨʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʥʦʨʤʠ ʟʘ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʬʠʟʠʢʦ-

ʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ. 

 

 

ʂʘʪʝʛʦʨʠʷ: "ɽʟʝʨʦ" 

ʄʝʪʦʜ: 

ʋʥʛʘʨʩʢʠ ʤʥʦʛʦʤʝʪʨʠʯʝʥ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʝʥ ʠʥʜʝʢʩ ʟʘ ʝʟʝʨʘ" (HMMI _lakes) 

ʄʝʪʨʠʢʠ: 

ʆʙʱ ʙʨʦʡ ʥʘ ʩʝʤʝʡʩʪʚʘ; 

ʀʥʜʝʢʩ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ Shannon-Wiener; 

BMWP. 
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ʈʝʬʝʨʝʥʮʠʠ: 

ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ 

ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ 

ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ 

ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ. 

 

ʊʘʙʣʠʮʘ ʄɿɹ8: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧ L5 (ʝʟ. ʉʨʝʙʲʨʥʘ) ʥʘ ʙʘʟʘʪʘ ʥʘ 

BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ HMMI  = EQR nEQR **  

ʆʪʣʠʯʥʦ Ó0,85 Ó0,8 

ɼʦʙʨʦ 0,65 ï 0,85 0,6 

ʋʤʝʨʝʥʦ 0,40 ï 0,65 0,4 

ʃʦʰʦ 0,20 ï 0,40 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,20 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ, HMMI  0,65 = ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,4 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ); 

**ʊʨʘʥʩʬʦʨʤʘʮʠʷʪʘ ʦʪ EQR ʚ nEQR ʝ ʦʧʠʩʘʥʘ ʧʦ-ʛʦʨʝ ʚ ɿʘʙʝʣʝʞʢʘ 1. 

 

 

ʂʘʪʝʛʦʨʠʷ: ɽʟʝʨʦ 

 

ʄʝʪʦʜ: ɹʲʣʛʘʨʩʢʠ ʤʫʣʪʠʤʝʪʨʠʯʝʥ ʠʥʜʝʢʩ ʥʘ ʤʘʢʨʦʙʝʥʪʦʩʘ ʟʘ ʝʟʝʨʘ (BMMI ) 

ʄʝʪʨʠʢʠ: ʠʥʜʝʢʩ ʥʘ Shannon-Wiener (Hô), ʙʨʦʡ ʩʝʤʝʡʩʪʚʘ (No. fam), BMWP ʠʥʜʝʢʩ. 

 

ʈʝʬʝʨʝʥʮʠʠ: 

Wolfram, G., E. Varadinova, M. GroÇschartner, R. Soufi & W. Stockinger, 2022, Methods for the analysis of BQEs, reference conditions and the 

ecological status classification system in the target types of surface waters, Benthic invertebrates (Vs. Feb 2022), Technical report under the project 

"Validation of the typology and classification system in Bulgaria for assessment the ecological status of surface water bodies of categories ñriverò, 

ñlakeò and ñtransitional waters", Final Report Annex 6,5, World Bank Contract Ref, 7195735, Vienna ï Sofia. 
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ʊʘʙʣʠʮʘ ʄɿɹ9: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L1 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*, ʈʝʬʝʨʝʥʪʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ BMMI  = 0,50. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ BMMI  = EQR nEQR 

ʆʪʣʠʯʥʦ Ó0,4 Ó0,8 

ɼʦʙʨʦ 0,3 ï 0,4 0,6 

ʋʤʝʨʝʥʦ 0,2 ï 0,3 0,4 

ʃʦʰʦ 0,1 ï 0,2 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,1 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,4 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʊʘʙʣʠʮʘ ʄɿɹ10: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L2 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. ʈʝʬʝʨʝʥʪʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ BMMI  = 1,20. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,96 Ó0,8 

ɼʦʙʨʦ 0,72 ï 0,96 0,6 

ʋʤʝʨʝʥʦ 0,48 ï 0,72 0,4 

ʃʦʰʦ 0,24 ï 0,48 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,24 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,96 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʊʘʙʣʠʮʘ ʄɿɹ11: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L3 ʠ L13 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. 

ʈʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ BMMI = 0,90. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,72 Ó0,8 

ɼʦʙʨʦ 0,54 ï 0,72 0,6 

ʋʤʝʨʝʥʦ 0,36 ï 0,54 0,4 

ʃʦʰʦ 0,18 ï 0,36 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,18 <0,2 
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*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,72 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʊʘʙʣʠʮʘ ʄɿɹ12: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L4, L6, L14 ʠ L17 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. ʈʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ BMMI = 1,10. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,88 Ó0,8 

ɼʦʙʨʦ 0,66 ï 0,88 0,6 

ʋʤʝʨʝʥʦ 0,44 ï 0,66 0,4 

ʃʦʰʦ 0,22 ï 0,44 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,22 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,88 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʊʘʙʣʠʮʘ ʄɿɹ13: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L5a, L11b, L11c ʠ L16 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. ʈʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ BMMI = 1,00. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,80 Ó0,8 

ɼʦʙʨʦ 0,60 ï 0,80 0,6 

ʋʤʝʨʝʥʦ 0,40 ï 0,60 0,4 

ʃʦʰʦ 0,20 ï 0,40 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,20 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,80 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʊʘʙʣʠʮʘ ʄɿɹ14: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L7 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. ʈʝʬʝʨʝʥʪʥʘ 

ʩʪʦʡʥʦʩʪ ʥʘ BMMI = 1,30. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó1,04 Ó0,8 
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ɼʦʙʨʦ 0,78 ï 1,04 0,6 

ʋʤʝʨʝʥʦ 0,52 ï 0,78 0,4 

ʃʦʰʦ 0,26 ï 0,52 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,26 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  1,04 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ), 

 

ʊʘʙʣʠʮʘ ʄɿɹ15: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʝʟʝʨʥʠ ʪʠʧʦʚʝ L8, L11a, L12 ʠ L15 ʥʘ ʙʘʟʘʪʘ ʥʘ BQE 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ*. ʈʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ ʥʘ BMMI = 0,80. 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
BMMI  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,64 Ó0,8 

ɼʦʙʨʦ 0,48 ï 0,64 0,6 

ʋʤʝʨʝʥʦ 0,32 ï 0,48 0,4 

ʃʦʰʦ 0,16 ï 0,32 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,16 <0,2 

*  ɻʨʘʥʠʯʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢʲʤ ʛʦʨʥʠʷ ʢʣʘʩ (ʥʘʧʨʠʤʝʨ BMMI  0,64 = ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ, EQR 0,40 = ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ). 

 

ʂʘʪʝʛʦʨʠʷ: ɽʟʝʨʦ 

 

ʄʝʪʦʜ: M-AMBI * (n) sensu Sigovini et al, (2013); 

ʄʝʪʨʠʢʠ: ʄʦʨʩʢʠ ʙʠʦʪʠʯʝʥ ʠʥʜʝʢʩ ʥʘ AZTI (AMBI), ʠʥʜʝʢʩ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ Shannon-Wiener (H '), ʚʠʜʦʚʦ ʙʦʛʘʪʩʪʚʦ (S). 

 

ʈʝʬʝʨʝʥʮʠʠ:  

Sigovini, M., E, Keppel & D. Tagliapietra, 2013, M-AMBI revisited: looking inside a widely-used benthic index, Hydrobiologia 717:41ï50. 

Borja, Ć., I. Muxika & J. Franco, 2003, The application of a marine biotic index to different impact sources affecting soft-bottom benthic 

communities along European coasts, Marine pollution bulletin 46:835ï845. 

Muxika, I., Ć. Borja & J. Bald, 2007, Using historical data, expert judgement and multivariate analysis in assessing reference conditions and 

benthic ecological status, according to the European Water Framework Directive, Marine pollution bulletin 55:16-29. 
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Wolfram, G., E. Varadinova, M. GroÇschartner, R. Soufi & W. Stockinger, 2022, Methods for the analysis of BQEs, reference conditions and 

the ecological status classification system in the target types of surface waters, Benthic invertebrates (Vs. Feb 2022), Technical report under the 

project "Validation of the typology and classification system in Bulgaria for assessment the ecological status of surface water bodies of categories 

ñriverò, ñlakeò and ñtransitional waters", Final Report Annex 6.5, World Bank Contract Ref. 7195735, Vienna ï Sofia. 

 

ʊʘʙʣʠʮʘ ʄɿɹ16: ʊʠʧʦʚʦ ʩʧʝʮʠʬʠʯʥʘ ʩʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʭʘʣʠʥʥʠ ʝʟʝʨʘ, ʧʨʠʥʘʜʣʝʞʘʱʠ ʢʲʤ ʝʟʝʨʥʠʪʝ ʪʠʧʦʚʝ L9 ʠ L10, ʥʘ 

ʙʘʟʘʪʘ ʥʘ BQE ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ. ʈʝʬʝʨʝʥʪʥʘ ʩʪʦʡʥʦʩʪ M-AMBI *
(n) = 0,90. 

 

ɽʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ/ 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ 
M-AMBI * (n)  EQR = nEQR 

ʆʪʣʠʯʥʦ Ó0,72 Ó0,8 

ɼʦʙʨʦ 0,54 ï 0,72 0,6 

ʋʤʝʨʝʥʦ 0,36 ï 0,54 0,4 

ʃʦʰʦ 0,18 ï 0,36 0,2 

ʄʥʦʛʦ ʣʦʰʦ <0,18 <0,2 

 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʠʣʥʦʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʠʟʢʫʩʪʚʝʥʠ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʷ Ăʝʟʝʨʦñ. 

ʅʝʩʠʛʫʨʥʦʩʪʪʘ ʚ ʧʨʝʜʣʦʞʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ɹɽʂ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʚ ʝʟʝʨʘ, ʦʧʨʝʜʝʣʷ ʟʥʘʯʠʪʝʣʥʠ ʨʠʩʢʦʚʝ ʦʪ ʥʝʧʨʘʚʠʣʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷ. ʂʣʘʩʲʪ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ, ʧʦʣʫʯʝʥ ʥʘ ʝʜʥʘ ʜʘʪʘ, ʤʦʞʝ ʣʝʩʥʦ ʜʘ ʙʲʜʝ ʨʘʟʣʠʯʝʥ ʥʘ ʜʨʫʛʘ ʜʘʪʘ, ʜʦʨʠ ʢʦʛʘʪʦ ʩʠʪʫʘʮʠʷʪʘ ʥʘ 

ʥʘʪʠʩʢ ʥʝ ʩʝ ʝ ʧʨʦʤʝʥʠʣʘ. ʈʠʩʢʲʪ ʦʪ ʥʝʧʨʘʚʠʣʥʦ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʝ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʤʝʪʦʜʘ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ 

(ʪʲʡ ʢʘʪʦ ʩʘ ʩʣʝʜʚʘʥʠ ʧʨʝʧʦʨʲʢʠʪʝ ʚ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʬʝʨʝʥʪʥʠ ʫʩʣʦʚʠʷ ʠ ʛʨʘʥʠʮʠ), ʥʦ ʝ ʧʨʠʩʲʱ ʥʘ ʧʨʦʤʝʥʣʠʚʦʩʪʪʘ 

ʥʘ ʜʘʥʥʠʪʝ, ʢʦʷʪʦ ʦʪʯʘʩʪʠ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʜʠʟʘʡʥʘ ʥʘ ʠʟʚʘʜʢʘʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ, ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʥʠʪʦ ʜʘ ʩʝ ʦʧʠʰʘʪ ʩʲʦʙʱʝʩʪʚʘʪʘ ʦʪ ʙʝʥʪʦʩʥʠ ʙʝʟʛʨʲʙʥʘʯʥʠ ʩʲʛʣʘʩʥʦ ʤʝʨʢʠʪʝ ʟʘ ʩʤʝʢʯʘʚʘʥʝ, ʦʧʨʝʜʝʣʝʥʠ 

ʟʘ MEʇ, ʥʠʪʦ ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ ʣʝʢʠ ʦʪʢʣʦʥʝʥʠʷ (ɼEʇ). ɺ ʟʘʢʣʶʯʝʥʠʝ, ʨʝʬʝʨʝʥʪʥʠʷʪ ʧʦʜʭʦʜ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʧʦʨʲʯʘ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ 

ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ɹɽʂ ʙʝʥʪʦʩʥʠ ʙʝʟʛʨʲʙʥʘʯʥʠ ʚ ʝʟʝʨʘ. ɼʦʨʠ ʧʨʘʛʤʘʪʠʯʥʠʷʪ ʧʦʜʭʦʜ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ Eʇ ʢʘʪʦ 1 

ʢʣʘʩ ʧʦʜ Eʉ (ʥʘʧʨʠʤʝʨ ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ = ɼEʇ), ʢʘʢʪʦ ʩʝ ʧʨʝʜʣʘʛʘ ʟʘ ʨʝʢʠʪʝ, ʥʝ ʝ ʦʧʨʘʚʜʘʥ. 

ɿʘ ʙʝʥʪʦʩʥʠʪʝ ʙʝʟʛʨʲʙʥʘʯʥʠ ʩʣʝʜʥʠʷʪ ʥʘʙʦʨ ʦʪ ʤʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʩʝ ʩʯʠʪʘ ʟʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʠ ʥʝʦʙʭʦʜʠʤ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ 

ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ (ɼɽʇ): 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʨʝʛʦʚʝʪʝ/ʧʣʠʪʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʦʩʦʙʝʥʦ ʚ ʢʨʘʡʙʨʝʞʥʘʪʘ ʟʦʥʘ); 

Å ʉʲʟʜʘʚʘʥʝ ʥʘ ʚʪʦʨʠʯʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ MEP); 

Å ʂʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʟʝʨʦʪʦ ʯʨʝʟ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ; 
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Å ʄʝʨʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʥʦʨʤʠ ʟʘ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ;  

Å ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʟʝʨʦʪʦ / ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʱʠʪʝʥʠ ʪʝʨʠʪʦʨʠʠ. 

 

5. ɹʠʦʣʦʛʠʯʝʥ ʝʣʝʤʝʥʪ: ʈʠʙʥʘ ʬʘʫʥʘ 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʄʝʪʦʜ: 

ʊʠʧʦʚʦ-ʩʧʝʮʠʬʠʯʝʥ ɹʲʣʛʘʨʩʢʠ ʙʘʟʠʨʘʥ ʥʘ ʈʠʙʠ ʀʥʜʝʢʩ (ʊʩɹʈʀ) 

ʄʝʪʨʠʢʠ: 

ʊʘʙʣʠʮʘ P1: ʇʦʢʘʟʘʪʝʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʢʣʘʩʠʬʠʮʠʨʘʥʝ ʥʘ ʨʝʢʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ TsBRI ʠ ʤʘʢʩʠʤʘʣʥʠ ʪʦʯʢʠ ʧʨʠ ʨʝʬʝʨʝʥʪʥʠ 

ʫʩʣʦʚʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ 
ʄʘʢʩʠʤʘʣʝʥ ʚʲʟʤʦʞʝʥ 

(ʨʝʬʝʨʝʥʪʝʥ) ʙʨʦʡ ʪʦʯʢʠ 

1. ʉʲʩʪʦʷʥʠʝ ʥʘ ʠʥʜʠʢʘʪʦʨʥʠʷ ʚʠʜ/ʥʘ ʭʠʱʥʠʪʝ ʚʠʜʦʚʝ 10 

2. ʉʲʩʪʦʷʥʠʝ ʥʘ ʤʠʛʨʠʨʘʱʠʪʝ ʚʠʜʦʚʝ/ʥʘ ʙʘʣʢʘʥʩʢʘʪʘ 

ʧʲʩʪʲʨʚʘ 

20 

3. ʆʪʥʦʩʠʪʝʣʝʥ ʙʨʦʡ ʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʚʠʜʦʚʝ 20 

4. ʊʦʣʝʨʘʥʪʥʦʩʪ ʥʘ ʜʦʤʠʥʠʨʘʱʠʪʝ ʚʠʜʦʚʝ 20 

5. ʆʙʱʘ ʯʠʩʣʝʥʦʩʪ ʠ ʙʠʦʤʘʩʘ 0 

6. ɹʨʦʡ ʠʥʚʘʟʠʚʥʠ (ʥʝʤʝʩʪʥʠ) ʚʠʜʦʚʝ 15 

7. ɺʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 15 

ʆʙʱʦ ʪʦʯʢʠ (ʊʩɹʈʀ) 100 

 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

1. ɹʝʣʢʠʥʦʚʘ ɼ., ɻʝʯʝʚʘ ɻ., ʏʝʰʤʝʜʞʠʝʚ ʉ., ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ ʀ., ʄʣʘʜʝʥʦʚ ʈ., ʄʘʨʠʥʦʚ ʄ., ʊʝʥʝʚʘ ʀ., ʉʪʦʷʥʦʚ ʇ., 

ʀʚʘʥʦʚ ʇ., ʄʠʭʦʚ ʉ., ʇʝʭʣʠʚʘʥʦʚ ʃ., ɺʘʨʘʜʠʥʦʚʘ ɽ., ʂʘʨʘʛʴʦʟʦʚʘ ʎ., ɺʘʩʠʣʝʚ ʄ., ɸʧʦʩʪʦʣʫ ɸ., ɺʝʣʢʦʚ ɹ., ʇʘʚʣʦʚʘ ʄ., 2013. 

ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ ʝʢʦʣʦʛʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ "ʇʘʠʩʠʡ 

ʍʠʣʝʥʜʘʨʩʢʠ", 235 ʩʪʨ. ISBN 978-954-423-824-7. 
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2. ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ 

ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ 

ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ". 

3. ʈʝʰʝʥʠʝ (ɽʉ) 2018/229 ʥʘ ʂʦʤʠʩʠʷʪʘ ʦʪ 12 ʬʝʚʨʫʘʨʠ 2018 ʛʦʜʠʥʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ, ʩʲʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʘ 2000/60/ɽʆ ʥʘ 

ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ, ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʚ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʦʮʝʜʫʨʘʪʘ ʧʦ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠ 

ʩʪʦʡʥʦʩʪʠ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʠʪʝ ʩʠʩʪʝʤʠ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʠ ʟʘ ʦʪʤʷʥʘ ʥʘ ʈʝʰʝʥʠʝ 2013/480/ɽʉ ʥʘ ʂʦʤʠʩʠʷʪʘ, ʩʪʨ. 28 ʠ 76. 

4. Schabuss, M., Droop, B., Apostolou, A., Wolfram, G., 2022, Methods for the analysis of BQEs, reference conditions and the 

ecological status classification system in the target types of surface waters, Fish (Vs. Feb 2022), Technical report under the project 

"Validation of the typology and classification system in Bulgaria for assessment the ecological status of surface water bodies of categories 

ñriverò, ñlakeò and ñtransitional waters", Final Report Annex 6.6, World Bank Contract Ref. 7195735, Vienna ï Sofia. 

 

ʊʘʙʣʠʮʘ P2: ʉʧʝʮʠʬʠʯʥʠ ʟʘ ʪʠʧʘ ʨʝʬʝʨʝʥʪʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʊʩɹʈʀ. 

ʈʝʯʝʥ ʙʘʩʝʡʥ ʊʠʧ ɿʦʥʘ ʐʠʨʠʥʘ ʥʘ ʨʝʢʘʪʘ 

      Ò6 m 7-14 m 15-30 m >30 m 

ɼʫʥʘʚ 

R2 ER 59 59 59 59 

R2 MR 69 69 69 69 

R4 
HR 79 79 79 79 

MR 65 65 65 65 

R7 EP 78 78 78 78 

R8 HR/EP 74 74 74 74 

R15 Spring 68 60 57 57 

ʏʝʨʥʦ ʤʦʨʝ 

R2 MR 70 70 70 70 

R4 
HR 82 82 82 82 

MR 72 72 72 72 

R10 
EP 100 100 100 92 

HR 87 87 87 79 

R11 
Large 85 77 77 73 

Small 57 50 50 50 

R15 Spring 53 50 50 50 

R16 Trans 85 85 85 85 

ɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ 
R1 ER 72 72 72 72 

R3 ER 75 75 75 75 
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MR 82 78 78 74 

R5 HR 75 71 93 89 

R13 EP 60 60 56 52 

R14a MR 80 80 80 74 

R15 Spring 22 22 22 22 

ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ 

R1 ER 72 72 72 72 

R3 
ER 75 75 75 75 

HR 78 78 74 70 

R5 HR 90 90 86 82 

R12 
EP 93 93 93 93 

MP 98 98 98 98 

R13 EP 40 36 36 23 

R14a MR 64 64 64 61 

R14b 
HR 80 80 80 76 

MR 64 64 64 61 

R14c HR 37 33 33 29 

R15 Spring 22 22 22 22 

      Trout zone No trout zone 

ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ R5 MR 75 60 

ɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ R5 MR 75 60 

 

ʊʘʙʣʠʮʘ P3: ʉʪʦʡʥʦʩʪʠ ʥʘ EQR ʟʘ ʊʩɹʈʀ. 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 

ʉʪʦʡʥʦʩʪ ʥʘ 

ʊʩɹʈʀ 
EQR 

ʆʪʣʠʯʥʦ 

ɺʠʞ ʪʘʙʣʠʮʘ ʈ2 

ʩʲʦʪʚʝʪʥʠʪʝ 

ʩʪʦʡʥʦʩʪʠ ʩʧʦʨʝʜ 

ʪʠʧʦʣʦʛʠʷʪʘ ʠ 

ʨʝʯʥʠʷ ʙʘʩʝʡʥ 

Ó0,86 

ɼʦʙʨʦ  0,65 - 0,85 

ʋʤʝʨʝʥʦ  0,43 - 0,64 

ʃʦʰʦ   0,22 - 0,42 
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ʄʥʦʛʦ ʣʦʰʦ  <0,22 

 

ʊʘʙʣʠʮʘ P4: ʀʥʜʠʢʘʪʦʨʥʠ ʝʢʦʣʦʛʠʯʥʠ ʥʠʰʠ ʟʘ ʚʠʜʦʚʝʪʝ ʨʠʙʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ TsBRI. 

 

ʅʘʫʯʥʦ ʥʘʠʤʝʥʦʚʘʥʠʝ pred migr sens less tol tol alien dam ind indic ʂʦʤʝʥʪʘʨ 

Abramis ballerus   1       

Abramis brama   1       

Abramis sapa   1       

Abramis sp,   1       

Acipenser ruthenus  1 1       

Acipenser stellatus  1 1       

Acipenser gueldenstaedtii  1 1       

Acipenser nudiventris  1 1       

Acipenser sp,  1 1       

Alburnoides sp,   1   0/1  1 ʯʫʞʜ ʚʠʜ ʟʘ ʀɹʈ 

Alburnus alburnus    1      

Alburnus (Alburnus) sp,    1  0/1   

ʯʫʞʜ ʚʠʜ ʟʘ ʏʈ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʙʘʩʝʡʥʘ ʥʘ ʨ, ʂʘʤʯʠʷ 

Alburnus (Chalcalburnus) sp,  1 1       

Alosa immaculata  1 1       

Alosa tanaica  1 1       

Alosa sp,  1 1       

Ameiurus melas     1 1    

Anguilla anguilla          

Aspius aspius 1  1       

Atherina sp,   1 1    1 

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Barbus barbus  1 1       

Barbus bergi   1      ʩʠʥʦʥʠʤ: B, tauricus 

Barbus cyclolepis    1      

Barbus petenyi    1      

Benthophiloides brauneri  1 1 1      
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Benthophilus stellatus   1       

Blicca bjoerkna    1      

Carassius carassius   1       

Carassius gibelio     0/1 0/1   ʯʫʞʜ ʚʠʜ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʪʠʧ R6 

Chondrostoma nasus  1 1   0/1  1 

ʯʫʞʜ ʚʠʜ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ɼʫʥʘʚʩʢʠ 

ʨʘʡʦʥ 

Chondrostoma vardarense  1 1     1  

Chondrostoma sp,  1 1     1  

Cobitis elongata   1       

Cobitis elongatoides     1     

Cobitis pontica     1     

Cobitis strumicae     1     

Cobitis sp,     1     

Coregonus sp,      1    

Cottus gobio   1       

Ctenopharyngodon idella      1    

Cyprinus carpio          

Engraulis encrasicholus  1  1     

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ ï R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ, ʢʘʪʦ ʤʠʛʨʠʨʘʱ 

Esox lucius 1  1       

Eudontomyzon mariae   1       

Eudontomyzon sp,   1       

Gambusia sp,     1     

Gasterosteus aculeatus          

Gobio bulgaricus    1      

Gobio gobio    1    0/1 ʠʥʜʠʢʘʪʦʨʝʥ ʚʠʜ ʟʘ R9 

Gobio kovatchevi    1      

Gobio sp,    1      

Gymnocephalus baloni          

Gymnocephalus cernuus     1 0/1 1  ʯʫʞʜ ʚʠʜ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ R6 ʠ  R7 

Gymnocephalus schraetser          

Huso huso  1 1       

Hypophthalmichthys molitrix      1    
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Hypophthalmichthys nobilis      1    

Knipowitschia caucasica    1    1 

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Knipowitschia longecaudata   1     1 

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Lepomis gibbosus     1 1    

Leucaspius delineatus   1       

Leuciscus idus   1       

Liza aurata         

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Liza ramada         

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Liza saliens         

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Liza/Mugil sp,         

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ 

Lota lota   1       

Mesogobius batrachocephalus          

Misgurnus fossilis   1       

Mugil cephalus         

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16 ʠ ʥʷʢʦʡ 

ʢʨʘʡʤʦʨʩʢʠ ʝʟʝʨʘ, ʢʘʪʦ ʤʠʛʨʠʨʘʱ 

Neogobius cephalargoides    1      

Neogobius eurycephalus    1      

Neogobius fluviatilis     0/1 0/1   ʪʦʣʝʨʘʥʪʝʥ ʠ ʯʫʞʜ ʚʠʜ ʟʘ ɽʢʦʨʝʛʠʦʥ 7 

Neogobius gymnotrachelus     0/1 0/1   ʪʦʣʝʨʘʥʪʝʥ ʠ ʯʫʞʜ ʚʠʜ ʟʘ ɽʢʦʨʝʛʠʦʥ 7 

Neogobius kessleri     0/1 0/1   ʪʦʣʝʨʘʥʪʝʥ ʠ ʯʫʞʜ ʚʠʜ ʟʘ ɽʢʦʨʝʛʠʦʥ 7 

Neogobius melanostomus     0/1 0/1   ʪʦʣʝʨʘʥʪʝʥ ʠ ʯʫʞʜ ʚʠʜ ʟʘ ɽʢʦʨʝʛʠʦʥ 7 

Neogobius sp,     0/1 0/1   ʪʦʣʝʨʘʥʪʝʥ ʠ ʯʫʞʜ ʚʠʜ ʟʘ ɽʢʦʨʝʛʠʦʥ 7 

Noemacheilus barbatulus   1       

Oncorhynchus mykiss     1 1    

Oxynoemacheilus bureschi   1   0/1   ʯʫʞʜ ʚʠʜ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ɿɹʈ 

Pelecus cultratus          

Perca fluviatilis 1    1 0/1 1  ʯʫʞʜ ʚʠʜ ʚ ʪʠʧ R14 
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Perccottus glenii      1    

Petroleuciscus borysthenicus   1     1  

Phoxinus phoxinus   1       

Phoxinus sp,   1       

Platichthys flesus  1  1     

ʩʘʤʦ ʚ ʧʨʝʭʦʜʥʠ ʚʦʜʠ - R16, ʢʘʪʦ 

ʤʠʛʨʠʨʘʱ ʠ ʥʷʢʦʡ ʢʨʘʡʙʨʝʞʥʠ ʝʟʝʨʘ 

Proterorhinus semilunaris    1      

Pseudorasbora parva     1 1    

Pungitius platygaster   1       

Rhodeus amarus    1      

Romanogobio kessleri   1       

Romanogobio uranoscopus   1       

Romanogobio vladykovi   1       

Romanogobio sp,   1       

Rutilus frisii  1 1       

Rutilus rutilus     1 0/1 1  

ʯʫʞʜ ʚʠʜ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ R6, R7 ʠ 

R12 

Sabanejewia balcanica   1     1  

Sabanejewia bulgarica   1       

Sabanejewia sp,   1     1  

Salmo labrax   1     1  

Salmo trutta   1     1  

Salmo sp,   1     1  

Salvelinus fontinalis    1  1    

Sander lucioperca 1  1    1   

Sander volgensis          

Scardinius erythrophthalmus   1       

Silurus glanis 1   1      

Squalius cephalus    1  0/1   ʯʫʞʜ ʚʠʜ ʟʘ ʀɹʈ ʠ ɿɹʈ 

Squalius orpheus    1  0/1   ʯʫʞʜ ʚʠʜ ʟʘ ɼʈ ʠ ʏʈ 

Squalius sp,    1      

Syngnathus abaster          

Tinca tinca   1       
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Umbra krameri          

Vimba melanops  1 1       

Vimba tenella  1 1       

Vimba vimba  1 1       

Vimba sp,  1 1       

Zingel streber   1       

Zingel zingel   1       

ʉʲʢʨʘʱʝʥʠʷ: pred = ʭʠʱʥʠ ʚʠʜʦʚʝ, migr = ʤʠʛʨʠʨʘʱʠ ʚʠʜʦʚʝ, sens = ʯʫʚʩʪʚʠʪʝʣʥʠ ʚʠʜʦʚʝ, less tol = ʧʦ-ʤʘʣʢʦ ʪʦʣʝʨʘʥʪʥʠ 

ʚʠʜʦʚʝ, tol = ʪʦʣʝʨʘʥʪʥʠ ʚʠʜʦʚʝ, alien = ʯʫʞʜʠ ʚʠʜʦʚʝ, dam ind = ʠʥʜʠʢʘʪʦʨʥʠ ʚʠʜʦʚʝ ʟʘ ʷʟʦʚʠʨʠ, indic = ʠʥʜʠʢʘʪʦʨʥʠ ʚʠʜʦʚʝ, 

ɼʈ = ɼʫʥʘʚʩʢʠ ʨʘʡʦʥ, ʏʈ = ʏʝʨʥʦʤʦʨʩʢʠ ʨʘʡʦʥ, ʀɹʈ = ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ, ɿɹʈ = ɿʘʧʘʜʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ 

 

 

 

ʄʝʪʦʜ 

ɹʲʣʛʘʨʩʢʠ ʙʘʟʠʨʘʥ ʥʘ ʈʠʙʠ ʀʥʜʝʢʩ ʟʘ ʨʝʢʘ ɼʫʥʘʚ (ɹʈʀɼ. 

ʄʝʪʨʠʢʠ: 

ʊʘʙʣʠʮʘ ʈ5: ʇʦʢʘʟʘʪʝʣʠ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ɹʈʀɼ. 

 

ʇʦʢʘʟʘʪʝʣʠ 

ʄʘʢʩʠʤʘʣʝʥ 

(ʨʝʬʝʨʝʥʪʝʥ) 

ʙʨʦʡ ʪʦʯʢʠ 

1. ʉʲʩʪʦʷʥʠʝ ʥʘ ʠʥʜʠʢʘʪʦʨʥʠʪʝ 

ʚʠʜʦʚʝ 

10 

2. ʉʲʩʪʦʷʥʠʝ ʥʘ ʭʠʱʥʠʪʝ ʚʠʜʦʚʝ 10 

3. ʉʲʩʪʦʷʥʠʝ ʥʘ ʤʠʛʨʠʨʘʱʠʪʝ 

ʚʠʜʦʚʝ 

10 

4. ʆʪʥʦʩʠʪʝʣʝʥ ʙʨʦʡ ʠ ʩʲʩʪʦʷʥʠʝ ʥʘ 

ʯʫʚʩʪʚʠʪʝʣʥʠʪʝ ʚʠʜʦʚʝ 

20 

5. ʊʦʣʝʨʘʥʪʥʦʩʪ ʥʘ ʜʦʤʠʥʠʨʘʱʠʪʝ 

ʚʠʜʦʚʝ 

20 
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6. ʆʙʱʘ ʯʠʩʣʝʥʦʩʪ 0 

7. ɹʨʦʡ ʠʥʚʘʟʠʚʥʠ (ʥʝʤʝʩʪʥʠ) 

ʚʠʜʦʚʝ 

15 

8. ɺʠʜʦʚʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 15 

ʆʙʱʦ ʪʦʯʢʠ 100 

ɹʲʣʛʘʨʩʢʠ ʙʘʟʠʨʘʥ ʥʘ ʈʠʙʠ 

ʀʥʜʝʢʩ ʟʘ ʈʝʢʘ ɼʫʥʘʚ (ɹʈʀɼ) 

1,00 

 

ʊʘʙʣʠʮʘ 6. ɹʈʀɼ - ɹʲʣʛʘʨʩʢʠ ʙʘʟʠʨʘʥ ʥʘ ʈʠʙʠ ʀʥʜʝʢʩ ʟʘ ʨʝʢʘ ɼʫʥʘʚ, ʠʥʪʝʨʢʘʣʠʙʨʠʨʘʥ ʟʘ ʨʝʯʝʥ ʪʠʧ R6* (ɽʢʦʨʝʛʠʦʥ 12). 

ɽʢʦʣʦʛʠʯʥʘ 

ʩʢʘʣʘ 

ʉʪʦʡʥʦʩʪ 

ɹʈʀɼ 

EQR 

ʆʪʣʠʯʥʦ Ó85 Ó0,85 

ɼʦʙʨʦ 60 - 84 0,60 - 0,84 

ʋʤʝʨʝʥʦ 40 - 59 0,40 - 0,59 

ʃʦʰʦ 20 - 39 0,20 - 0,39 

ʄʥʦʛʦ ʣʦʰʦ <20 <0,20 
 

 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

1. ɹʝʣʢʠʥʦʚʘ ɼ., ɻʝʯʝʚʘ ɻ., ʏʝʰʤʝʜʞʠʝʚ ʉ., ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ ʀ., ʄʣʘʜʝʥʦʚ ʈ., ʄʘʨʠʥʦʚ ʄ., ʊʝʥʝʚʘ ʀ., 

ʉʪʦʷʥʦʚ ʇ., ʀʚʘʥʦʚ ʇ., ʄʠʭʦʚ ʉ., ʇʝʭʣʠʚʘʥʦʚ ʃ., ɺʘʨʘʜʠʥʦʚʘ ɽ., ʂʘʨʘʛʴʦʟʦʚʘ ʎ., ɺʘʩʠʣʝʚ ʄ., ɸʧʦʩʪʦʣʫ ɸ., ɺʝʣʢʦʚ 

ɹ., ʇʘʚʣʦʚʘ ʄ., 2013, ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ, 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ "ʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ", 235 ʩʪʨ. ISBN 978-954-423-824-7. 

2. ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ 

(ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ 

ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ". 
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ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʠʣʥʦʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʠʟʢʫʩʪʚʝʥʠ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʷ Ăʨʝʢʘñ. 

 

ɺʘʨʠʘʥʪʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʨʘʥʠʮʠʪʝ ʥʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘʡ-ʦʙʱʦ ʩʘ ʦʧʠʩʘʥʠ ʧʨʠ ɹɽʂ ʙʝʥʪʦʩʥʠ 

ʙʝʟʛʨʲʙʥʘʯʥʠ, ʢʘʪʦ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʨʠ ɹɽʂ ʨʠʙʠ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʩʲʱʠʷʪ  ʧʨʘʛʤʘʪʠʯʝʥ ʧʦʜʭʦʜ: 

Å ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ HMWB, ʢʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ɼɽʉ, ʝʢʦʣʦʛʠʯʥʠʷʪ ʧʦʪʝʥʮʠʘʣ (ɽʇ) ʜʘ ʩʝ 

ʜʝʬʠʥʠʨʘ ʧʦ ʩʲʱʠʷ ʥʘʯʠʥ ʢʘʪʦ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ (Eʉ); 

Å ɿʘ ʪʠʧʦʚʝ ʠʣʠ ʝʜʠʥʠʯʥʠ HMWB, ʧʨʠ ʢʦʠʪʦ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ɼɽʉ ʥʝ ʝ ʚʲʟʤʦʞʥʦ, ʛʨʘʥʠʮʠʪʝ ʥʘ ɽʇ ʜʘ ʙʲʜʘʪ 

ʦʧʨʝʜʝʣʝʥʠ ʩ 1 ʩʪʲʧʢʘ ʧʦ-ʥʠʩʢʦ ʚ ʩʨʘʚʥʝʥʠʝ ʩ Eʉ. 

ʊʠʧʦʚʝ ʨʝʢʠ, ʧʨʠ ʢʦʠʪʦ ʝʢʦʣʦʛʠʯʥʠʪʝ ʮʝʣʠ ʟʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʩʪʠʛʥʘʪʠ ʚ ʉʄɺʊ: R1, R2, R5 

(ʧʦ-ʛʦʣʝʤʠ ʨʝʢʠ), R7, R6, R10, R14 ʠ R15. 

 

ʊʠʧʦʚʝ ʨʝʢʠ, ʧʨʠ ʢʦʠʪʦ ʩʘ ʦʧʨʘʚʜʘʥʠ ʧʦ-ʥʠʩʢʠ ʝʢʦʣʦʛʠʯʥʠ ʮʝʣʠ ʟʘ ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ, ʦʪʢʦʣʢʦʪʦ ʟʘ ʝʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ: R5 (ʧʦ-ʤʘʣʢʠ ʨʝʢʠ), R9, ʢʘʥʘʣʠʟʠʨʘʥʠ ʨʝʢʠ ʦʪ ʪʠʧʦʚʝ R8, R11, R12, R13, R14 (ʥʘʧʨ. ʨʝʢʘ ɸʣʘʤʦʚʩʢʘ 

ʩʣʝʜ ʷʟ. ɸʣʘʤʦʚʮʠ ï ʯʘʩʪʠʯʥʦ ʢʘʥʘʣʠʟʠʨʘʥʘ ʩ ʮʝʣ ʟʘʱʠʪʘ ʦʪ ʥʘʚʦʜʥʝʥʠʷ ʠ ʤʦʞʝ ʜʦʧʲʣʥʠʪʝʣʥʦ ʜʘ ʙʲʜʝ ʧʦʚʣʠʷʥ ʦʪ 

ʚʦʜʦʚʟʝʤʘʥʝ ʧʨʝʜʠ ʚʣʠʚʘʥʝ ʚ ʨ. ɺʲʨʙʠʮʘ). 

 

ʄʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʠʣʠ ʧʦʜʭʦʜ Ăʇʨʘʛʘñ. 

ɿʘ ʨʠʙʠʪʝ ʩʣʝʜʥʠʷʪ ʥʘʙʦʨ ʦʪ ʤʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʩʝ ʩʯʠʪʘ ʟʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʠ ʥʝʦʙʭʦʜʠʤ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ 

ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ (ɼɽʇ): 

Å ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʤʠʛʨʘʮʠʷ ʥʘ ʨʠʙʠ/ ʧʦ-ʜʦʙʨʘ ʩʚʲʨʟʘʥʦʩʪ ʥʘ ʧʨʠʪʦʮʠʪʝ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʦʪ ʚʦʜʦʩʙʦʨʘ; 

Å ɽʢʦʣʦʛʠʯʝʥ ʦʪʪʦʢ; 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʨʘʡʙʨʝʞʥʠʪʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ MEʇ); 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʚ ʢʘʥʘʣʘ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ MEʇ); 

Å ʋʚʝʣʠʯʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝʪʦ ʥʘ ʤʝʩʪʦʦʙʠʪʘʥʠʷʪʘ (ʜʲʣʙʦʯʠʥʘ, ʰʠʨʠʥʘ) (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ 

MEʇ); 

Å ʅʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʦʪ ʟʘʚʠʨʷʚʘʥʝʪʦ; 

Å ʄʝʨʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʥʦʨʤʠ ʟʘ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ. 

 

ʂʘʪʝʛʦʨʠʷ: "ɽʟʝʨʦ" 

 

ʄʝʪʦʜ: 

ɹʲʣʛʘʨʩʢʠ ʤʝʪʦʜ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʝʟʝʨʘ ʦʪ ʪʠʧ L5 (ʝʟ, ʉʨʝʙʲʨʥʘ), ʙʘʟʠʨʘʥ ʥʘ ʨʠʙʥʘ 

ʬʘʫʥʘ (ɹʈʀɽ - L5). 
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ʊʘʙʣʠʮʘ 7: ɻʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ, EQR ʠ ʥʦʨʤʘʣʠʟʠʨʘʥ EQR ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʝʟʝʨʝʥ ʪʠʧ L5 ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʨʠʙʥʘʪʘ ʬʘʫʥʘ. 

 

ɽʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ 
ʆʙʱ ʙʨʦʡ ʪʦʯʢʠ EQR 

ʥʦʨʤʘʣʠʟʠʨʘʥ 

EQR 

(nEQR) 

ʆʪʣʠʯʥʦ Ó76 Ó0,76 Ó0,80 

ɼʦʙʨʦ 52 - 75 0,52 - 0,75 0,60 - 0,79 

ʋʤʝʨʝʥʦ 28 - 51 0,28 - 0,51 0,40 - 0,59 

ʃʦʰʦ 4 - 27 0,04 - 0,27 0,20 - 0,39 

ʄʥʦʛʦ ʣʦʰʦ <4 <0,04 <0,20 

 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

1. ɹʝʣʢʠʥʦʚʘ ɼ., ɻʝʯʝʚʘ ɻ., ʏʝʰʤʝʜʞʠʝʚ ʉ., ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ ʀ., ʄʣʘʜʝʥʦʚ ʈ., ʄʘʨʠʥʦʚ ʄ., ʊʝʥʝʚʘ ʀ., 

ʉʪʦʷʥʦʚ ʇ., ʀʚʘʥʦʚ ʇ., ʄʠʭʦʚ ʉ., ʇʝʭʣʠʚʘʥʦʚ ʃ., ɺʘʨʘʜʠʥʦʚʘ ɽ., ʂʘʨʘʛʴʦʟʦʚʘ ʎ., ɺʘʩʠʣʝʚ ʄ., ɸʧʦʩʪʦʣʫ ɸ., ɺʝʣʢʦʚ 

ɹ., ʇʘʚʣʦʚʘ ʄ., 2013, ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ ʝʢʦʣʦʛʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ, 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ "ʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ", 235 ʩʪʨ. ISBN 978-954-423-824-7. 

2. ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ ʥʘ BG ʤʝʪʦʜʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʨʠʙʥʘʪʘ ʬʘʫʥʘ ʚ ʝʟʝʨʘʪʘ, ʧʨʠʝʪ ʦʪ ʈɻ ɽʢʦʩʪʘʪ: 

ʄʝʪʦʜʦʣʦʛʠʷ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ/ʧʦʪʝʥʮʠʘʣ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʝʟʝʨʘ (ʪʠʧ L5) ʯʨʝʟ ɹɽʂ Ăʈʠʙʠñ 

(ɹʲʣʛʘʨʩʢʠ ʤʝʪʦʜ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʝʟʝʨʘ ʦʪ ʪʠʧ L5, ʙʘʟʠʨʘʥ ʥʘ ʨʠʙʠ). 

https://circabc,europa,eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/7775e6f9-28a8-4f2f-ace4-
201ac0be37c4/details , 

3. ʈʝʰʝʥʠʝ (ɽʉ) 2018/229 ʥʘ ʂʦʤʠʩʠʷʪʘ ʦʪ 12 ʬʝʚʨʫʘʨʠ 2018 ʛ., ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ɼʠʨʝʢʪʠʚʘ 

2000/60/ɽʆ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʧʘʨʣʘʤʝʥʪ ʠ ʥʘ ʉʲʚʝʪʘ, ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʟʘ ʤʦʥʠʪʦʨʠʥʛ 

ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ, ʫʩʪʘʥʦʚʝʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʧʨʦʮʝʜʫʨʘʪʘ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʜʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ, ʠ ʟʘ ʦʪʤʷʥʘ 

ʥʘ ʈʝʰʝʥʠʝ 2013/480/ɽʉ ʥʘ ʂʦʤʠʩʠʷʪʘ, ʩʪʨ. 80. 

4. Pehlivanov L., A. Apostolou, G. Wolfram (2017 ) Development of Bulgarian Fish Based Index for Ecological 

Classification and Monitoring of Natural Riparian Lakes (Type L5 / L-EC-1), - Acta zool. Bulg., Suppl. 8: 153ï162. 

https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/7775e6f9-28a8-4f2f-ace4-201ac0be37c4/details
https://circabc.europa.eu/ui/group/9ab5926d-bed4-4322-9aa7-9964bbe8312d/library/7775e6f9-28a8-4f2f-ace4-201ac0be37c4/details
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5. Pehlivanov, L., M. Pavlova, M. Vassilev, A. Apostolou, B. Velkov (2012) Ecological Quality Assessment of Salmonid 

Rivers in Bulgaria using Ichthyologic Parameters, - Acta zool. Bulg., Suppl. 4 : 197 ï 203. 

 

ʄʝʪʦʜ: ɹʲʣʛʘʨʩʢʠ ʙʘʟʠʨʘʥ ʥʘ ʨʠʙʠ ʠʥʜʝʢʩ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʣʝʥʪʠʯʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ 

(ɹʈʀʃɽ, BFBILE). 

 

ʊʘʙʣʠʮʘ P8: ʇʦʢʘʟʘʪʝʣʠ, ʠʟʧʦʣʟʚʘʥʠ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ɹʈʀʃɽ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʟʘ ʪʠʧʘ ʦʮʝʥʢʠ ʧʨʠ ʨʝʬʝʨʝʥʪʥʠ 

ʫʩʣʦʚʠʷ, ʧʦʣʫʯʝʥʠ ʦʪ ʨʝʬʝʨʝʥʪʥʠʪʝ ʩʲʦʙʱʝʩʪʚʘ ʚ ʝʟʝʨʘʪʘ. 

 

ʄʝʪʨʠʢʠ (ʨʠʙʥʠ ʩʲʦʙʱʝʩʪʚʘ) L01 L02 L03 L04A L04B L06 L07 L08 L11 L12 L13 L14 L15 L16 L17 

ʆʙʠʣʠʝ ʭʠʱʥʠʮʠ + h ʘʨʘʥʦʚʠ 10 10 10 5 5 10 10 10 10 10 10 10 10 10 5 

ɹʠʦʤʘʩʘ ʭʠʱʥʠʮʠ + ʰʘʨʘʥʦʚʠ 10 10 10 5 5 10 10 10 10 10 10 10 10 10 5 

ʏʫʚʩʪʚʠʪʝʣʥʠ 20 20 20 10 0 20 20 20 20 20 20 20 20 20 10 

ʊʦʣʝʨʘʥʪʥʠ 20 20 20 10 10 20 20 20 20 20 20 20 20 20 10 

ʀʥʚʘʟʠʚʥʠ 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 

ʆʙʱʦ ʦʙʠʣʠʝ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ʆʙʱʘ ʙʠʦʤʘʩʘ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

ʈʝʦʬʠʣʥʠ/ʄʠʛʨʠʨʘʱʠ 

ʠʣʠ ʄʦʨʩʢʠ/ɹʨʘʢʠʯʥʠ 20 20 20 0 0 20 10 10 20 20 20 20 20 20 10 

ʆʙʱʦ ʚʠʜʦʚʝ ʟʘ ʟʦʥʘʪʘ 

(ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʢʦʨʝʢʮʠʷ) 

ʉɸʄʆ ɿɸ ʗɿʆɺʀʈʀ! n.a. 1-2 1-2 1-2 n.a. 1 1 1 1-2 1-2 1-2 1-2 1-2 1-2 1-2 

BFBILE  ʨʝʬʝʨʝʥʪʥʘ ʩʪʘʡʥʦʩʪ 100 100 100 50 40 100 90 90 100 100 100 100 100 100 60 

 

ʊʘʙʣʠʮʘ P9: ɻʨʘʥʠʮʠ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ ɹʈʀʃɽ ʠ EQR ʚ ʝʟʝʨʘ. 

 

ʊʠʧ Ref H/G G/M M/P P/B  Ref H/G G/M M/P P/B 

L01 100 80 60 40 20  1,00 0,80 0,60 0,40 0,20 

L02 100 86 65 45 25  1,00 0,86 0,65 0,45 0,25 

L03 100 68 48 28 8  1,00 0,68 0,48 0,28 0,08 
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L04A 50 40 30 20 10  1,00 0,80 0,60 0,40 0,20 

L04B 40 32 24 16 8  1,00 0,80 0,60 0,40 0,20 

L06 100 70 50 30 10  1,00 0,70 0,50 0,30 0,10 

L07 90 72 54 36 18  1,00 0,80 0,60 0,40 0,20 

L08 90 67 49 31 13  1,00 0,74 0,54 0,34 0,14 

L11 100 84 64 44 24  1,00 0,84 0,64 0,44 0,24 

L12 100 86 65 45 25  1,00 0,86 0,65 0,45 0,25 

L13 100 74 54 34 14  1,00 0,74 0,54 0,34 0,14 

L14 100 47 54 34 14  1,00 0,47 0,54 0,34 0,14 

L15 100 86 65 45 25  1,00 0,86 0,65 0,45 0,25 

L16 100 74 54 34 14  1,00 0,74 0,54 0,34 0,14 

L17 60 44 32 20 8  1,00 0,73 0,53 0,33 0,13 

 

ʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘ: 

ɼʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪʘ. 

 

ɽʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʠʣʥʦʤʦʜʠʬʠʮʠʨʘʥʠ ʠ ʠʟʢʫʩʪʚʝʥʠ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʷ Ăʝʟʝʨʦñ. 

ʇʦʜʦʙʥʦ ʥʘ ʩʠʪʫʘʮʠʷʪʘ ʩ ʙʝʥʪʦʩʥʠʪʝ ʙʝʟʛʨʲʙʥʘʯʥʠ ʨʝʬʝʨʝʥʪʥʠʷʪ ʧʦʜʭʦʜ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʝʧʦʨʲʯʘʥ ʟʘ 

ʢʣʘʩʠʬʠʢʘʮʠʷʪʘ ʥʘ ɽʇ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ɹɽʂ ʨʠʙʠ ʚ ʝʟʝʨʘ. ɼʦʨʠ ʧʨʘʛʤʘʪʠʯʥʠʷʪ ʧʦʜʭʦʜ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ Eʇ ʢʘʪʦ 1 ʢʣʘʩ 

ʧʦʜ Eʉ (ʥʘʧʨʠʤʝʨ ʫʤʝʨʝʥʦ ʩʲʩʪʦʷʥʠʝ = ɼEʇ), ʢʘʢʪʦ ʩʝ ʧʨʝʜʣʘʛʘ ʟʘ ʨʝʢʠʪʝ, ʥʝ ʝ ʦʧʨʘʚʜʘʥ. 

ɿʘ ʨʠʙʠʪʝ, ʩʣʝʜʥʠʷʪ ʥʘʙʦʨ ʦʪ ʤʝʨʢʠ ʟʘ ʩʤʝʢʯʘʚʘʥʝ ʩʝ ʩʯʠʪʘ ʟʘ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʠ ʥʝʦʙʭʦʜʠʤ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʜʦʙʲʨ 

ʝʢʦʣʦʛʠʯʝʥ ʧʦʪʝʥʮʠʘʣ (ɼɽʇ): 

Å ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʨʝʛʦʚʝʪʝ/ʧʣʠʪʢʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʦʩʦʙʝʥʦ ʚ ʢʨʘʡʙʨʝʞʥʘʪʘ ʟʦʥʘ); 

Å ʉʲʟʜʘʚʘʥʝ ʥʘ ʚʪʦʨʠʯʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʚ ʧʦ-ʤʘʣʲʢ ʤʘʱʘʙ, ʦʪʢʦʣʢʦʪʦ ʧʨʠ MEʇ); 

Å ʂʲʜʝʪʦ ʝ ʚʲʟʤʦʞʥʦ, ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʟʝʨʦʪʦ ʯʨʝʟ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʩʢʦʨʦʩʪʪʘ ʥʘ ʧʦʥʠʞʘʚʘʥʝ ʥʘ 
ʥʠʚʦʪʦ ʥʘ ʚʦʜʘʪʘ; 

Å ʋʧʨʘʚʣʝʥʠʝ ʥʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʝʟʝʨʦʪʦ / ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʟʘʱʠʪʝʥʠ ʪʝʨʠʪʦʨʠʠ; 

Å ɽʢʦʣʦʛʠʯʥʦ ʦʧʪʠʤʠʟʠʨʘʥ ʨʠʙʦʣʦʚ!; 

Å ʆʩʠʛʫʨʷʚʘʥʝ ʥʘ ʫʩʣʦʚʠʷ ʟʘ ʤʠʛʨʘʮʠʷ ʥʘ ʨʠʙʠ/ ʧʦ-ʜʦʙʨʘ ʩʚʲʨʟʘʥʦʩʪ ʥʘ ʧʨʠʪʦʮʠʪʝ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʦʪ ʚʦʜʦʩʙʦʨʘ; 

Å ʄʝʨʢʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʥʦʨʤʠ ʟʘ ʜʦʙʨʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ. 
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ɹ. ʌʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ 

 

ʅʷʢʦʠ ʦʪ ʛʨʘʥʠʮʠʪʝ ʥʘ ʢʣʘʩʦʚʝʪʝ ʟʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʜʘʜʝʥʠ ʧʦ-ʜʦʣʫ, ʩʝ ʠʟʧʦʣʟʚʘʪ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ ʜʘʣʠ 

ʩʘ ʧʦʩʪʠʛʥʘʪʠ ʝʢʦʣʦʛʠʯʥʠʪʝ ʮʝʣʠ, ʦʧʨʝʜʝʣʝʥʠ ʚ ʧʨʝʜʠʰʥʠʪʝ ʇʋʈɹ. ʆʩʚʝʥ ʪʦʚʘ ʪʝ ʧʦʤʘʛʘʪ ʜʘ ʩʝ ʦʮʝʥʠ ʩʲʩʪʦʷʥʠʝʪʦ 

ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʚʦʜʠ ʢʘʪʦ ʠʟʪʦʯʥʠʮʠ ʥʘ ʟʥʘʯʠʪʝʣʥʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʥʘ ʟʘʤʲʨʩʠʪʝʣʠ ʚ ʏʝʨʥʦ ʤʦʨʝ. ʌʠʟʠʢʦ-ʭʠʤʠʯʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʩʘ ʦʪ ʟʥʘʯʝʥʠʝ ʢʘʪʦ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʩʝ ʦʪʙʝʣʷʟʚʘʪ 

ʩ #. 

 

 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

 

ʇʣʘʥʠʥʩʢʠ ʪʠʧʦʚʝ ʨʝʢʠ (R1, R2, R3)* 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,04 <0,2 <0,01 <0,2 <0,01 <0,012 <1 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,5 650-750 0,04 - 0,1 0,2 - 0,5 0,01 - 0,025 0,2 - 0,8 0,01 - 0,02 0,012 - 0,03 1 - 2,5 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,1 >0,5 >0,025 >0,8 >0,02 >0,03 >2,5 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ ʪʠʧʦʚʝ ʨʝʢʠ (R4, R5) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,04 <0,4 <0,01 <0,5 <0,02 <0,025 <1,2 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,5 650-750 0,04 - 0,2 0,4 - 1,4 0,01 - 0,03 0,5 - 1,5 0,02 - 0,04 0,025 - 0,075 1,2 - 3 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,2 >1,4 >0,03 >1,5 >0,04 >0,075 >3 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 
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ʈʘʚʥʠʥʥʠ ʪʠʧʦʚʝ ʨʝʢʠ (R7, R8, R12, R13)* 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,10 <0,6 <0,03 <0,7 <0,07 <0,15 <2 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,5 650-750 0,10 - 0,3 0,6 - 2 0,03 - 0,06 0,7 - 2,5 0,07 - 0,15 0,15 - 0,3 2 - 4 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >2 >0,06 >2,5 >0,15 >0,3 >4 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ʇʨʝʩʲʭʚʘʱʠ ʠ ʯʝʨʥʦʤʦʨʩʢʠ ʪʠʧʦʚʝ ʨʝʢʠ (R9, R10, R11, R14)* 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ 8,50 - 6,00 - <650 <0,2 <0,9 <0,03 <1,0 <0,07 <0,15 <2 

ɼʦʙʨʦ 6,00 - 5,00 6,5 - 8,5 650-750 0,2 - 0,3 0,9 - 2,0 0,03 - 0,06 1,0 - 2,5 0,07 - 0,15 0,15 - 0,3 2 - 5 

ʋʤʝʨʝʥʦ <5,00 - >750 >0,3 >2,0 >0,06 >2,5 >0,15 >0,3 >5 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

  

ʋʩʣʦʚʥʦ ʠʟʚʦʨʝʥ ʪʠʧ (R15) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,04 <0,4 <0,01 <0,5 <0,02 <0,025 <1,2 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,5 650-750 0,04 - 0,1 0,4 - 1,4 0,01 - 0,03 0,5 - 1,5 0,02 - 0,04 0,025 - 0,075 1,2 - 3 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,1 >1,4 >0,03 >1,5 >0,04 >0,075 >3 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 
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ʈʝʯʝʥ ʪʠʧ R6 (ʉʨʝʜʝʥ ʠ ɼʦʣʝʥ ɼʫʥʘʚ *) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ >7,00 - <650 <0,10 <0,6 <0,03 <0,7 <0,027 <0,054 <2 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,5 650-750 0,10 - 0,30 0,6 - 2,00 0,03 - 0,06 0,7 - 2,5 0,027 - 

0,054 

0,054 - 0,090 2 - 4 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,30 >2,00 >0,06 >2,5 >0,054 >0,090 >4 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ʈʝʯʝʥ ʪʠʧ R16 (ʏʝʨʥʦʤʦʨʩʢʠ ʨʝʯʥʠ ʣʠʤʘʥʠ) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ, 

mg/l# 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ, 

mg/l# 

ɹʇʂ5#, 

mg/l 

ʆʪʣʠʯʥʦ >6.00 - - <0,2 <0,9 <0,03 <1,0 <0,07 <0,075 <2 

ɼʦʙʨʦ 6,00 ï 5,00 6,5 - 8,5 - 0,2 - 0,3 0,9 ï 2,0 0,03 - 0,06 1,0 - 2,5 0,07 - 0,15 0,075 - 0,15 2 - 5 

ʋʤʝʨʝʥʦ <5,00 - - >0,3 >2,0 >0,06 >2,5 >0,15 >0,15 >5 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

 

ʂʘʪʝʛʦʨʠʷ: Ăɽʟʝʨʦñ** 

 

ɽʟʝʨʝʥ ʪʠʧ L1 (ɸʣʧʠʡʩʢʠ ʛʣʘʮʠʘʣʥʠ ʝʟʝʨʘ) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, m# 
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ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,03 <0,2 <0,01 <0,2 <0,005 <0,005 <1 >5 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 

8,7 

650-750 0,03 - 

0,08 

0,2 - 0,5 0,01 - 

0,025 

0,2 - 0,8 0,005 - 

0,012 

0,005 - 

0,012 

1 - 2,5 5 ï 3 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,08 >0,5 >0,025 >0,8 >0,012 >0,012 >2,5 <3 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L2 (ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 12), L3 (ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7) ʠ L11c (ɻʦʣʝʤʠ ʜʲʣʙʦʢʠ 
ʷʟʦʚʠʨʠ ʥʘ ʛʦʣʷʤʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʚ ɽʈ7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,03 <0,2 <0,01 <0,2 <0,008 <0,008 <1 >4 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,7 650-

750 

0,03 - 

0,08 

0,2 - 0,5 0,01 - 0,025 0,2 - 0,8 0,008 - 

0,016 

0,008 - 

0,016 

1 - 2,5 4 ï 2 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,08 >0,5 >0,025 >0,8 >0,016 >0,016 >2,5 <2 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

ɽʟʝʨʝʥ ʪʠʧ L4 (ʈʘʚʥʠʥʥʠ ʠ ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʚ ɽʈ 12) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,012 <0,012 <2 >3 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 ï 1,8 0,03 - 0,06 0,7 ï 2,0 0,012 - 

0,03 

0,012 - 0,03 2 - 4 3 - 2 
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ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >1,8 >0,06 >2,0 >0,03 >0,03 >4 <2 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L5 (ʂʨʘʡʨʝʯʥʠ ʝʟʝʨʘ ʚ ɽʈ 12-1) ʠ L5a (ʂʨʘʡʨʝʯʥʠ ʙʣʘʪʘ ʚ ɽʈ 12-3) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,05 <0,05 <2 >1,5 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 ï 1,8 0,03 - 0,06 0,7 ï 2,0 0,05 - 0,08 0,05 - 0,1 2 - 4 1,5 - 1 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >1,8 >0,06 >2,0 >0,08 >0,1 >4 <1 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʝʥ ʪʠʧ L6 (ʂʨʘʡʨʝʯʥʠ ʚʣʘʞʥʠ ʟʦʥʠ ʚ ɽʈ 7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,05 <0,05 <2 >1,5 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 ï 1,8 0,03 - 0,06 0,7 ï 2,0 0,05 - 0,08 0,05 - 0,1 2 - 4 1,5 - 1 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >1,8 >0,06 >2,0 >0,08 >0,1 >4 <1 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

ɽʟʝʨeʥ ʪʠʧ L7 (ʏʝʨʥʦʤʦʨʩʢʠ ʩʣʘʜʢʦʚʦʜʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ) 
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ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,03 <0,03 <2 >2 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 - 2 0,03 - 0,06 0,7 ï 2,5 0,03 - 0,06 0,03 - 0,06 2 - 4 2 - 1 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >2 >0,06 >2,5 >0,06 >0,06 >4 <1 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨeʥ ʪʠʧ L8 (ʏʝʨʥʦʤʦʨʩʢʠ ʩʣʘʙʦ ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - - <0,1 <0,6 <0,03 <0,7 <0,03 <0,03 <2 >2 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 - 0,1 - 0,3 0,6 - 2 0,03 - 0,06 0,7 ï 2,5 0,03 - 0,06 0,03 - 0,06 2 - 4 2 - 1 

ʋʤʝʨʝʥʦ <6,00 - - >0,3 >2 >0,06 >2,5 >0,06 >0,06 >4 <1 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L9 (ʏʝʨʥʦʤʦʨʩʢʠ ʩʨʝʜʥʦ ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ) ʠ L10 (ʏʝʨʥʦʤʦʨʩʢʠ ʩʚʨʲʭʩʦʣʝʥʠ ʝʟʝʨʘ) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 
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ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - - <0,1 <0,6 <0,03 <0,7 <0,03 <0,03 <2 >2 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 - 0,1 - 0,3 0,6 - 2 0,03 - 0,06 0,7 ï 2,5 0,03 - 0,06 0,03 - 0,075 2 - 4 2 - 1 

ʋʤʝʨʝʥʦ <6,00 - - >0,3 >2 >0,06 >2,5 >0,06 >0,075 >4 <1 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L11a (ɻʦʣʝʤʠ ʜʲʣʙʦʢʠ ʷʟʦʚʠʨʠ ʥʘ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʚ ɽʈ12) ʠ L11b (ɻʦʣʝʤʠ ʜʲʣʙʦʢʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,03 <0,6 <0,01 <0,7 <0,016 <0,016 <1 >3 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,7 650-

750 

0,03 - 

0,08 

0,6 ï 1,8 0,01 - 0,025 0,7 ï 2,0 0,016 - 

0,035 

0,016 - 

0,035 

1 - 2,5 3 ï 2 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,08 >1,8 >0,025 >2,0 >0,035 >0,035 >2,5 <2 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L12 (ʄʘʣʢʠ ʜʦ ʩʨʝʜʥʠ ʷʟʦʚʠʨʠ ʥʘ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʚ EP 12) ʠ L13 (ʄʘʣʢʠ ʜʦ ʩʨʝʜʥʠ 

ʷʟʦʚʠʨʠ ʥʘ ʩʨʝʜʥʘ ʥʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʚ EP 7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 
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ʆʪʣʠʯʥʦ 10,5 - 8,00 - <650 <0,03 <0,2 <0,01 <0,2 <0,016 <0,016 <1 >3 

ɼʦʙʨʦ 8,00 - 6,00 6,5 - 8,7 650-

750 

0,03 - 

0,08 

0,2 ï 0,5 0,01 - 0,025 0,2 ï 0,8 0,016 - 

0,035 

0,016 - 

0,035 

1 - 2,5 3 ï 2 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,08 >0,5 >0,025 >0,8 >0,035 >0,035 >2,5 <2 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L14 (ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 12) ʠ L15 (ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ ɽʈ 7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,025 <0,025 <2 >2,5 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 ï 1,8 0,03 - 0,06 0,7 ï 2,0 0,025 - 

0,050 

0,025 - 

0,050 

2 - 4 2,5 ï 

1,5 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >1,8 >0,06 >2,0 >0,050 >0,050 >4 <1,5 

# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɽʟʝʨʥʠ ʪʠʧʦʚʝ L16 (ʄʘʣʢʠ ʜʦ ʩʨʝʜʥʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ EP12) ʠ L17 (ʄʘʣʢʠ ʜʦ ʩʨʝʜʥʠ ʨʘʚʥʠʥʥʠ ʷʟʦʚʠʨʠ ʚ EP7) 

 

ʇʦʢʘ- 

ʟʘʪʝʣʠ/ 

ʩʲʩʪʦʷʥʠʝ 

ʈʘʟʪʚʦʨʝʥ 

ʢʠʩʣʦʨʦʜ, 

mg/l# 

ʨʅ# ɽʣ.ʧʨ. 

ÕS/cm 

N - NH4, 

mg/l 

N - 

NO3, 

mg/l 

N - NO2, 

mg/l 

ʆʙʱ 

ʘʟʦʪ#, 

mg/l 

P - ortho - 

PO4, mg/l 

P - ʆʙ ɦ

ʬʦʩʬʦʨ#, 

mg/l 

ɹʇʂ5, 

mg/l 

ʇʨʦʟ- 

ʨʘʯ- 

ʥʦʩʪ ʧʦ 

ʉʝʢʢʠ, 

m# 

ʆʪʣʠʯʥʦ 9,00 - 7,00 - <650 <0,1 <0,6 <0,03 <0,7 <0,03 <0,03 <2 >2,5 

ɼʦʙʨʦ 7,00 - 6,00 6,5 - 8,7 650-

750 

0,1 - 0,3 0,6 ï 1,8 0,03 - 0,06 0,7 ï 2,0 0,03 - 0,06 0,03 - 0,06 2 - 4 2,5 ï 

1,5 

ʋʤʝʨʝʥʦ <6,00 - >750 >0,3 >1,8 >0,06 >2,0 >0,06 >0,06 >4 <1,5 
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# ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʢʘʪʦ ʩʲʦʪʚʝʪʥʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ. 

 

ɻʨʘʥʠʮʠʪʝ ʥʘ ʢʣʘʩʦʚʝʪʝ ʩʘ ʨʝʣʝʚʘʥʪʥʠ ʩʘʤʦ ʘʢʦ ʜʘʥʥʠʪʝ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʭʘʨʤʦʥʠʟʠʨʘʥʠ ʠʟʚʘʜʢʦʚʠ ʠ ʘʥʘʣʠʪʠʯʥʠ ʤʝʪʦʜʠ.  

 

ɿʘʙʝʣʝʞʢʘ. ʂʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʯʝʨʥʦʤʦʨʩʢʠ ʪʠʧʦʚʝ ʝʟʝʨʘ (L7, L8, L9, L10) ʟʘ ʩʦʣʝʥʦʩʪ/ʝʣʝʢʪʨʦʧʨʦʚʦʜʠʤʦʩʪ 

ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʜʘʥʥʠʪʝ ʚ ʧʦ-ʛʦʨʥʘʪʘ ʪʘʙʣʠʮʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

ʉʦʣʝʥʦʩʪ (%ʦ) ʥʘ ʯʝʨʥʦʤʦʨʩʢʠ ʪʠʧʦʚʝ ʝʟʝʨʘ (L7, L8, L9, L10)* 

 

ʉʲʩʪʦʷʥʠʝ ʉʦʣʝʥʦʩʪ, %ʦ ʉʦʣʝʥʦʩʪ, %ʦ ʉʦʣʝʥʦʩʪ, %ʦ ʉʦʣʝʥʦʩʪ, %ʦ 

  (L7 - ʩʣʘʜʢʦʚʦʜʥʠ) (L8 - ʩʣʘʙʦ ʩʦʣʝʥʠ) (L9 - ʩʨʝʜʥʦ ʩʦʣʝʥʠ) (L10 - ʩʚʨʲʭʩʦʣʝʥʠ) 

ɼʦʙʨʦ <0,5 %ʦ 0,5 - 5 %ʦ 5 - 30 %ʦ >40 %ʦ 

 

*ʉʧʠʩʲʢ ʩ ʪʠʧʦʚʝʪʝ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʠ "ʨʝʢʘ", "ʝʟʝʨʦ" ʠ "ʧʨʝʭʦʜʥʠ ʚʦʜʠ", ʟʘ ʢʦʠʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʝ ʧʨʝʜʩʪʘʚʝʥ ʚ ʪʘʙʣʠʮʘ 1 ʢʲʤ ʧʨʠʣʦʞʝʥʠʝʪʦ; 

** ʃʠʪʦʨʘʣʥʘ ʟʦʥʘ. 

ʂʨʠʪʝʨʠʠ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʧʦ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ: 

 

1) ʇʦʩʦʯʝʥʠʪʝ ʩʪʦʡʥʦʩʪʠ ʚ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʢʘʪʦ: 

  * ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʚʦʜʠʪʝ ʚ ʝʜʠʥʠʯʥʠ ʧʨʦʙʠ; 

  * ʩʨʝʜʥʦʛʦʜʠʰʥʠ ʩʪʦʡʥʦʩʪʠ (ʉɻʉ) ʧʨʠ ʦʮʝʥʢʘʪʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʦʜʥʠʪʝ ʪʝʣʘ (ʧʨʠ ʥʘʣʠʯʠʝ ʥʘʡ-

ʤʘʣʢʦ ʥʘ 4 ʨʝʟʫʣʪʘʪʘ ʛʦʜʠʰʥʦ, ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 4-ʪʝ ʛʦʜʠʰʥʠ ʩʝʟʦʥʘ); 

2) ʂʦʛʘʪʦ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʩʘ ʧʦʜ ʛʨʘʥʠʮʘʪʘ ʥʘ ʦʧʨʝʜʝʣʷʥʝ (LOQ) ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʧʨʠ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʉɻʉ, ʩʝ ʚʟʝʤʘ ʧʦʣʦʚʠʥʘʪʘ (50 %) ʦʪ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʛʨʘʥʠʮʘʪʘ ʥʘ 

ʦʧʨʝʜʝʣʷʥʝ (LOQ); 

3) ʇʨʠ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʝʜʠʥʠʯʥʠ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʟʘ ʨʘʟʪʚʦʨʝʥ ʢʠʩʣʦʨʦʜ, ʘʤʦʥʠʝʚ ʘʟʦʪ, ʥʠʪʨʠʪʝʥ ʘʟʦʪ 

(ʩʧʨʷʤʦ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʥʦʨʤʠ ʧʦ ʪʝʟʠ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʚʦʜʠ, ʦʙʠʪʘʚʘʥʠ ʦʪ ʨʠʙʠ - ʰʘʨʘʥʦʚʠ ʠ ʧʲʩʪʲʨʚʦʚʠ ʚʦʜʠ), 

ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʪʦʢʩʠʯʥʠ ʟʘ ʨʠʙʥʘʪʘ ʬʘʫʥʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʅ ʠ ʪʚʲʨʜʦʩʪ ʥʘ ʚʦʜʘʪʘ, 

ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʦ ʢʘʪʦ "ʥʝʜʦʙʨʦ", ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ, ʯʝ ʉɻʉ ʟʘ ʪʝʟʠ ʧʦʢʘʟʘʪʝʣʠ 

ʝ ʚ ʜʦʙʨʦ ʠʣʠ ʦʪʣʠʯʥʦ ʩʲʩʪʦʷʥʠʝ; 

4) ʂʨʘʡʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʧʦ ʬʠʟʠʢʦʭʠʤʠʯʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʚ ʥʘʡ-ʣʦʰʦ ʩʲʩʪʦʷʥʠʝ ʧʨʝʟ 

ʛʦʜʠʥʘʪʘ. 
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ɺ. ʍʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ï ʨʝʬʝʨʝʥʪʥʠ ʫʩʣʦʚʠʷ. 

ʂʘʪʝʛʦʨʠʷ: "ʈʝʢʘ" 

ʋʯʘʩʪʲʢʲʪ ʥʘ ɼʦʣʝʥ ɼʫʥʘʚ (ʪʠʧ R6), ʛʨʘʥʠʯʝʥ ʩ ʈ ʈʫʤʲʥʠʷ ʩ ʤʦʜʠʬʠʮʠʨʘʥʠ ʫʩʣʦʚʠʷ - ʨʝʛʫʣʠʨʘʥ ʩ ʜʠʛʠ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʧʣʘʚʘʪʝʣʝʥ ʧʲʪ 

ʟʘ ʢʦʨʘʙʦʧʣʘʚʘʥʝ. ʃʠʧʩʚʘʪ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʨʝʬʝʨʝʥʪʥʠ ʫʩʣʦʚʠʷ. 

ʈʝʬʝʨʝʥʮʠʠ: 

ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ 

ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ 

ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ". 

ʆʮʝʥʢʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ BG ʪʠʧ R14 ʠ ʦʙʱʠʷ ʪʠʧ R-M2. ʊʝʭʥʠʯʝʩʢʠ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ 

ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 

ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ", 2016. 

ʆʮʝʥʢʘ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʪʠʧʦʚʝ ʨʝʢʠ ʚ ɽʢʦʨʝʛʠʦʥ 12. ʊʝʭʥʠʯʝʩʢʠ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ 

ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ", 2016. 
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ʈʝʬʝʨʝʥʪʥʠ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʪʠʧʦʚʝʪʝ ʨʝʢʠ ʚ ɽʢʦʨʝʛʠʦʥ 12 (R2, R4, R7, R8, R9, R10, R11, R15, R16). 

ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʂʣʘʩ ʥʘ ʦʪʪʦʢʘ  

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,09) 

0,8-2 (10) mį/s. 

ʇʦʩʪʦʷʥʥʠ 

ʙʲʨʟʦʪʝʯʘʱʠ 

ʨʝʢʠ ʚ 

ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ 

ʩ ʜʦʤʠʥʠʨʘʱ 

ʝʜʲʨ ʜʲʥʝʥ 

ʩʫʙʩʪʨʘʪ 

(ʢʘʤʲʥʠ, ʩʢʘʣʠ). 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,05) 

0,5-5 (75) mį/s. 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʯʘʢʲʣʝʩʪʠ ʨʝʢʠ. 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,8) 8 

- 20 (80) mį/s. 

ʇʦʩʪʦʷʥʥʠ 

ʙʘʚʥʦʪʝʯʘʱʠ 

ʛʦʣʝʤʠ ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ ʚ 

ʣʴʦʩʦʚʘʪʘ ʟʦʥʘ 

(ʜʦʤʠʥʠʨʘʱ ʬʠʥ 

ʩʫʙʩʪʨʘʪ - ʧʷʩʲʢ 

ʠ ʛʣʠʥʘ). 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,08) 

0,8 - 1,2 (8) mį/s. 

ʇʦʩʪʦʷʥʥʠ 

ʙʘʚʥʦʪʝʯʘʱʠ 

ʤʘʣʢʠ ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ ʚ 

ʣʴʦʩʦʚʘʪʘ ʟʦʥʘ 

(ʜʦʤʠʥʠʨʘʱ ʬʠʥ 

ʩʫʙʩʪʨʘʪ - ʧʷʩʲʢ 

ʠ ʛʣʠʥʘ). 

ʅʝ ʧʨʠʣʦʞʠʤʦ. 

ʇʨʝʩʲʭʚʘʱʠ 

ʢʘʨʩʪʦʚʠ ʨʝʢʠ 

(ʚʨʝʤʝʥʥʠ 

ʧʦʪʦʮʠ), 

ʧʦʥʠʨʘʱʠ ʚ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ 

(ʙʝʟ ʫʩʪʠʝ). 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (5) 8 - 

11 (13) mį/s. 

ɿʥʘʯʠʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʧʨʠʪʦʮʠ ʩ 

ʧʦʩʪʦʷʥʥʦ 

ʪʝʯʝʥʠʝ (ʙʝʟ 

ʧʨʝʩʲʭʚʘʥʝ) ʠ 

ʜʦʤʠʥʠʨʘʱ ʬʠʥ 

ʩʫʙʩʪʨʘʪ. 

ɿʥʘʯʠʤʘ 

ʬʣʫʢʪʦʘʮʠʷ ʥʘ 

ʦʪʪʦʢʘ ʜʦ ʧʲʣʥʦ 

ʧʨʝʩʲʭʚʘʥʝ ʧʨʝʟ 

ʣʝʪʥʠʷ ʧʝʨʠʦʜ ʥʘ 

ʥʷʢʦʡ ʨʝʢʠ. 

ɺʘʨʠʨʘ, ʥʘʡ-

ʯʝʩʪʦ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,05) 

0,1-0,8 (8,5) mį/s. 

ʆʪ ʩʝʟʦʥʥʦ 

ʧʨʝʩʲʭʚʘʱʠ ʨʝʢʠ 

ʧʨʝʟ ʣʝʪʥʠʷ 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,01) 

0,5-0,9 (8,5) mį/s. 

ʉʠʣʥʦ 

ʭʝʪʝʨʦʛʝʥʥʘ 

ʛʨʫʧʘ ʦʪ 

ʢʘʨʩʪʦʚʠ ʠ ʜʨʫʛʠ 

ʟʥʘʯʠʤʠ ʠʟʚʦʨʠ ʠ 

ʧʨʠʣʝʞʘʱʠʷ ʢʲʩ 

ʫʯʘʩʪʲʢ ʧʦʚʣʠʷʥ 

ʩʠʣʥʦ ʦʪ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ 

ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,08) 

0,1-1,0 (10) mį/s. 

ʊʠʧʠʯʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʩʲʩ ʩʪʦʷʱʘ ʚʦʜʘ 

ʧʨʝʟ ʧʝʨʠʦʜʘ ʥʘ 

ʤʘʣʦʚʦʜʠʝ ʠ 

ʩʝʟʦʥʥʘ 

ʩʦʣʝʥʦʩʪ. ʌʠʥ 

ʩʫʙʩʪʨʘʪ - ʧʷʩʲʢ, 

ʜʝʪʨʠʪ (ʪʠʥʷ). 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʧʝʨʠʦʜ ʜʦ 

ʧʨʝʩʲʭʚʘʱʠ 

ʚʝʜʥʲʞ ʥʘ 

ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ. 

(ʦʙʠʢʥʦʚʝʥʦ ʜʦ 1 

km ʜʲʣʞʠʥʘ). 

ʍʘʨʘʢʪʝʨ ʥʘ 

ʨʝʯʥʦʪʦ ʪʝʯʝʥʠʝ 

ɽʩʪʝʩʪʚʝʥʠ 

ʧʘʜʦʚʝ, ʙʲʨʟʝʠ ʠ 

ʚʠʨʦʚʝ. 

ʇʨʝʜʠʤʥʦ ʙʲʨʟʦ 

ʜʦ ʫʤʝʨʝʥʦ ʩ 

ʥʝʧʨʝʢʲʩʥʘ 

ʧʦʚʲʨʭʥʦʩʪ ʠ 

ʨʝʜʢʠ ʙʲʨʟʝʠ ʠ 

ʚʠʨʦʚʝ. ʊʠʧʠʯʥʘ 

ʩʪʨʫʢʪʫʨʘ 

"ʙʲʨʟʝʡ-ʚʠʨ". 

ʇʨʝʜʠʤʥʦ ʙʘʚʥʦ 

ʜʦ ʫʤʝʨʝʥʦ. 

ʇʨʝʜʠʤʥʦ ʙʘʚʥʦ 

ʜʦ ʫʤʝʨʝʥʦ. 

ʂʘʨʩʪʦʚʠ ʨʝʢʠ - 

ʩʧʝʮʠʬʠʯʝʥ ʪʠʧ, 

ʨʘʟʧʨʦʩʪʨʘʥʝʥ ʚ 

ɼʦʙʨʫʜʞʘʥʩʢʦʪʦ 

ʧʣʘʪʦ. ʇʨʝʜʠʤʥʦ 

ʧʦʜʟʝʤʥʦ 

ʧʦʜʭʨʘʥʚʘʥʝ. 

ʇʦʥʠʨʘʱʠ - 

ʠʟʯʝʟʚʘʱʠ ʚ 

ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ 

(ʙʝʟ ʫʩʪʠʝ). 

ɹʘʚʥʦ ʪʝʯʝʥʠʝ. 

ɺʲʟʤʦʞʥʦ 

ʩʪʦʷʱʠ ʚʦʜʠ, ʥʘʜ 

ʣʠʤʘʥʥʘʪʘ ʟʦʥʘ. 

ɹʘʚʥʦ ʪʝʯʝʥʠʝ ʜʦ 

ʧʦʯʪʠ ʩʪʦʷʱʠ 

ʚʦʜʠ ʧʨʠ ʫʩʪʠʝʪʦ 

ʠʣʠ ʥʘ ʛʨʘʥʠʮʘʪʘ 

ʩ ʪʠʧ R16. ʇʨʝʟ 

ʣʝʪʥʠʷ ʧʝʨʠʦʜ ʥʘ 

ʤʘʣʦʚʦʜʠʝ 

ʧʦʥʷʢʦʛʘ 

ʦʩʪʘʚʘʱʠ ʥʘ 

ʠʟʦʣʠʨʘʥʠ ʣʦʢʚʠ. 

ʋʤʝʨʝʥʦ ʜʦ 

ʙʲʨʟʦ. 

ɹʘʚʥʦ ʜʦ ʣʠʧʩʘ 

ʥʘ ʪʝʯʝʥʠʝ. 

ʉʪʨʘʥʠʯʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʥʘ 

ʧʦʪʦʢʘ ʩʲʩ 

ʟʘʣʠʚʥʘ ʥʠʟʠʥʘ 

(ʢʦʝʬʠʮʠʝʥʪʲʪ 

ʥʘ ʚʢʦʧʘʚʘʥʝ ʥʘ 

Rosgen )  

1,0 - 1,4 

(Rogenôs 

coefficient of 

burial) 

ɺʢʦʧʘʥʠ ʧʦʪʦʮʠ 

ʩ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʩʲʩ 

ʟʘʣʠʚʥʠʪʝ 

ʪʝʨʘʩʠ. 

1,41 - 2,2 

(Rogenôs 

coefficient of 

burial) 

ʋʤʝʨʝʥʦ ʚʢʦʧʘʥʠ 

ʧʦʪʦʮʠ ʩʲʩ 

ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʩʲʩ 

ʟʘʣʠʚʥʠʪʝ 

ʪʝʨʘʩʠ. 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

ʇʨʠ ʩʧʝʮʠʬʠʯʥʠ 

ʩʣʫʯʘʠ ʢʘʪʦ 

ʧʨʝʤʠʥʘʚʘʥʝ 

ʧʨʝʟ ʜʝʬʠʣʝʪʘ - 

ʧʦʜ 2,2 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

ʇʨʠ ʩʧʝʮʠʬʠʯʥʠ 

ʩʣʫʯʘʠ ʢʘʪʦ 

ʧʨʝʤʠʥʘʚʘʥʝ 

ʧʨʝʟ ʜʝʬʠʣʝʪʘ - 

ʧʦʜ 2,2 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ.. 

ʇʦ-ʨʷʜʢʦ ʚ 

ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ 

ʟʦʥʘ - ʧʦʜ 2,2. 

1,41 - 2,2 

(Rogenôs 

coefficient of 

burial) 

ʋʤʝʨʝʥʦ ʚʢʦʧʘʥʠ 

ʧʦʪʦʮʠ ʩʲʩ 

ʩʨʝʜʥʘ ʩʪʝʧʝʥ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʩʲʩ 

ʟʘʣʠʚʥʠʪʝ 

ʪʝʨʘʩʠ. 

ʇʦ-ʨʷʜʢʦ  >2,2. 

>2,2 

(Rogenôs 

coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

ʄʦʨʬʦʣʦʛʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ï ʧʦ Rosgen  

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

ʩʲʩ ʟʥʘʯʠʪʝʣʝʥ 

ʥʘʢʣʦʥ ʦʪ ʪʠʧ ɸ - 

J=4 ï 10% ʠʣʠ 

ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ ʦʪ ʪʠʧ ɺ - 

J=2 ï 4% ʚ ʧʦ-

ʥʠʩʢʠʪʝ ʯʘʩʪʠ 

ʠʣʠ ʧʨʠ 

ʧʨʦʪʠʯʘʥʝ ʧʨʝʟ 

ʧʣʘʥʠʥʩʢʠ 

ʧʣʘʪʦʚʠʜʝʥ 

ʨʝʣʝʬ. 

ɺ ʧʦ-ʚʠʩʦʢʠʪʝ  

ʫʯʘʩʪʲʮʠ ʨʝʢʠʪʝ 

ʩʘ ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ - ʪʠʧ B,  

J=2 ï 4%, ʘ ʚ ʧʦ-

ʥʠʩʢʠʪʝ ʠ ʚ 

ʧʨʝʭʦʜʥʠʪʝ ʟʦʥʠ 

ʩ ʨʘʚʥʠʥʥʠʪʝ 

ʪʠʧʦʚʝq ʨʝʢʠʪʝ 

ʠʤʘʪ ʤʘʣʲʢ 

ʥʘʢʣʦʥ, ʪʠʧ C, 

ʥʘʢʣʦʥ J<2%.  

ʇʦ-ʯʝʩʪʦ ʨʝʢʠ ʩ 

ʤʘʣʲʢ ʥʘʢʣʦʥ, 

ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʪʠʧ (C, E), 

ʥʘʢʣʦʥ J<2%. ɺ 

ʜʦʣʥʠʪʝ ʪʝʯʝʥʠʷ 

ʨʝʢʠʪʝ ʩʘ ʩ 

ʚʢʦʧʘʥʠ ʨʝʯʥʠ 

ʢʦʨʠʪʘ, ʤʘʣʲʢ 

ʥʘʢʣʦʥ ʠ 

ʤʝʘʥʜʨʠʨʘʱʠ - 

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʢʠ ʩ ʤʘʣʲʢ 

ʥʘʢʣʦʥ, ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʪʠʧ C, E - ʥʘʢʣʦʥ 

J<2%.  

ʆʙʠʢʥʦʚʝʥʦ ʨʝʢʠ 

ʩ ʤʘʣʲʢ ʥʘʢʣʦʥ, 

ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʪʠʧ C, E -  

ʥʘʢʣʦʥ J<2%. 

ʈʝʢʠ ʩ ʤʘʣʲʢ 

ʥʘʢʣʦʥ, ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ, ʩ 

ʯʘʩʪʠʯʥʦ 

ʚʢʦʧʘʥʠ ʨʝʯʥʠ 

ʣʝʛʣʘ ʪʠʧ ʉ, ɽ - 

ʥʘʢʣʦʥ J<2%. 

ʈʝʢʠ ʩ ʤʘʣʲʢ 

ʥʘʢʣʦʥ, ʩ 

ʯʘʩʪʠʯʥʦ 

ʚʢʦʧʘʥʠ ʨʝʯʥʠ 

ʣʝʛʣʘ ʪʠʧ ʉ, ɽ - 

ʥʘʢʣʦʥ J<2%. 

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ - ʪʠʧ (B),  

J=2 ï 4% ʠʣʠ 

ʤʘʣʲʢ ʥʘʢʣʦʥ 

ʪʠʧ (C), ʥʘʢʣʦʥ 

J<2%. 

ʋʯʘʩʪʲʮʠ ʩ 

ʧʨʝʭʦʜʥʠ ʚʦʜʠ ʩ 

ʤʥʦʛʦ ʩʣʘʙ 

ʥʘʢʣʦʥ J<0,5% 

ʠʣʠ ʙʝʟ ʥʘʢʣʦʥ. 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʪʠʧ (F), ʥʘʢʣʦʥ 

J<2%.  

ʌʦʨʤʘ ʥʘ 

ʜʦʣʠʥʘʪʘ 

ʅʘʡ-ʯʝʩʪʦ V- 

ʦʙʨʘʟʥʘ, ʯʝʩʪʦ 

ʙʝʟ ʷʩʥʦ ʠʟʨʘʟʝʥʘ 

ʙʨʝʛʦʚʘ ʟʦʥʘ ʠʣʠ 

U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. 

ʊʷʩʥʘ ʠʣʠ 

ʰʠʨʦʢʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ ʩ 

ʨʘʟʚʠʪʠ ʨʝʯʥʠ 

ʪʝʨʘʩʠ. 

ʐʠʨʦʢʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

ʜʦ ʰʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ. ɺ ʩʣʫʯʘʠ 

ʥʘ ʧʨʝʤʠʥʘʚʘʥʝ 

ʧʨʝʟ ʜʝʬʠʣʝʪʘ - 

ʪʷʩʥʘ U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. 

ʐʠʨʦʢʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

ʜʦ ʰʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ. ɺ ʧʦ-

ʚʠʩʦʢʠʪʝ 

ʫʯʘʩʪʲʮʠ ʠ ʚ 

ʩʣʫʯʘʠ ʥʘ 

ʧʨʝʤʠʥʘʚʘʥʝ 

ʧʨʝʟ ʜʝʬʠʣʝʪʘ - 

ʚʲʟʤʦʞʥʦ ʪʷʩʥʘ 

U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. 

ʏʝʩʪʦ ʚʜʲʣʙʘʥʠ ʚ 

ʰʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ, ʰʠʨʦʢʘ 

U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ ʚ 

ʨʘʚʥʠʥʠʪʝ ʯʘʩʪʠ 

ʠ ʰʠʨʦʢʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ ʚ 

ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ 

ʟʦʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ, ʰʠʨʦʢʘ 

U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. ʈʷʜʢʦ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ. 

ʇʣʘʥʦʚʘ ʬʦʨʤʘ 

ʃʲʢʘʪʫʰʥʘ ʜʦ 

ʝʩʪʝʩʪʚʝʥʦ 

ʠʟʧʨʘʚʝʥʘ. 

ʃʲʢʘʪʫʰʥʠ ʨʝʢʠ, 

ʚʲʟʤʦʞʥʦ ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʥʝ. 

ʃʲʢʘʪʫʰʥʠ ʜʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʨʝʢʠ. 

ʃʲʢʘʪʫʰʥʠ ʜʦ 

ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʨʝʢʠ. 

ʃʲʢʘʪʫʰʥʠ ʜʦ 

ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʨʝʢʠ. ʇʦʥʠʨʘʱʠ 

ʨʝʢʠ. ʅʷʤʘʪ 

ʠʩʪʠʥʩʢʦ ʨʝʯʥʦ 

ʫʩʪʠʝ, ʘ ʧʦʥʠʨʘʪ 

ʠ ʧʦʜʭʨʘʥʚʘʪ 

ʧʨʝʩʥʠ ʧʦʜʟʝʤʥʠ 

ʚʦʜʠ. 

ʃʲʢʘʪʫʰʥʠ ʜʦ 

ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʱʠ 

ʨʝʢʠ. 

ʃʲʢʘʪʫʰʥʠ ʨʝʢʠ. ʃʲʢʘʪʫʰʥʠ ʨʝʢʠ. 

ʈʝʯʥʠ ʫʩʪʠʷ, 

ʝʩʪʫʘʨʠ 

ʧʦʜʧʨʝʥʠ ʦʪ 

ʏʝʨʥʦ ʤʦʨʝ. 

ʉʨʝʜʥʘ 

(ʧʨʝʦʙʣʘʜʘʚʘʱʘ) 

ʜʲʣʙʦʯʠʥʘ (m) 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,5 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 1 - 1,2 m 

(ʚʠʨʦʚʝ). 

ʉʨʝʜʥʘʪʘ 

ʜʲʣʙʦʯʠʥʘ ʧʨʠ 

ʤʘʣʢʠʪʝ ʨʝʢʠ ʦʪ 

ʪʠʧʘ ʝ ʦʢʦʣʦ 0,2 - 

0,25 m, ʜʦʢʘʪʦ 

ʧʨʠ ʧʦ-ʛʦʣʝʤʠʪʝ, 

ʢʘʪʦ ʗʥʪʨʘ ʠ 

ʀʩʢʲʨ ʪʷ ʝ ʦʢʦʣʦ 

0,3 - 0,35 m. 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,5 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 1 - 1,3 m 

(ʚʠʨʦʚʝ).  

ʆʙʠʢʥʦʚʝʥʦ 

ʤʝʞʜʫ 0,3 ʠ 0,6 

m, ʧʦ-ʨʷʜʢʦ ʜʦ 2 

m (ʚʠʨʦʚʝ ʠ 

ʣʦʢʘʣʥʠ ʜʲʣʙʦʢʠ 

ʫʯʘʩʪʲʮʠ). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,5 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 1 m (ʩʨʝʜʥʘ 

ʤʘʢʩʠʤʘʣʥʘ 

ʜʲʣʙʦʯʠʥʘ). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,30 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 1 m (ʣʦʢʘʣʥʠ 

ʚʠʨʦʚʝ). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,80 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 2 m (ʣʦʢʘʣʥʠ 

ʚʠʨʦʚʝ ʠ ʜʲʣʙʦʢʠ 

ʫʯʘʩʪʲʮʠ). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 

0,5 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 1 - 1,3 m ʚ 

ʣʦʢʘʣʥʠ 

ʫʯʘʩʪʲʮʠ. 

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ. 

ʉʠʣʥʦ ʚʘʨʠʨʘ 

ʤʝʞʜʫ 0,5 - 2,4 

m, ʨʷʜʢʦ ʧʦʚʝʯʝ 

(ʤʘʢʩ. ʜʦ 4 m.). 

ʉʨʝʜʥʘ ʰʠʨʠʥʘ 

(m) 

ʄʘʣʢʠ ʨʝʢʠ - 3 ï 

7 m, ʩʨʝʜʥʠ ʨʝʢʠ 

(ʗʥʪʨʘ, ʀʩʢʲʨ, 

ɿʣʘʪʘʨʠʰʢʘ, 

ʄʘʣʢʠ ʨʝʢʠ - 8 

ʜʦ 10 m, ʩʨʝʜʥʠ 

ʨʝʢʠ (ʀʩʢʲʨ) - 

ʥʘʜ 20 m. 

ʉʠʣʥʦ ʚʘʨʠʨʘ - 

ʦʙʠʢʥʦʚʝʥʦ ʥʘʜ 

15 m. 

ʄʘʣʢʠ ʨʝʢʠ ʦʪ 

ʪʠʧʘ - 4 - 6 m, 

ʧʨʠ ʧʦ-ʛʦʣʝʤʠʪʝ 

ʨʝʢʠ (ʃʦʤ, 

ʉʠʣʥʦ ʚʘʨʠʨʘ 

ʧʨʝʜʚʠʜ 

ʩʧʝʮʠʬʠʯʥʠʷʪ ʠʤ 

ɺʘʨʠʨʘ, 

ʦʙʠʢʥʦʚʝʥʦ ʥʘʜ 

10 m, ʨʷʜʢʦ ʧʦ-

ʤʘʣʢʦ. 

ʉʠʣʥʦ ʚʘʨʠʨʘ - 

ʧʨʠ ʤʘʣʢʠʪʝ ʨʝʢʠ 

ʦʪ ʪʠʧʘ ʦʢʦʣʦ 4 - 

7 m, ʧʨʠ ʧʦ-

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ. 

ʆʙʠʢʥʦʚʝʥʦ ʥʘʜ 

20 m, ʨʷʜʢʦ ʧʦ-

ʤʘʣʢʦ. 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʅʠʰʘʚʘ) - ʥʘʜ 15 

m. 

ɺʠʜʙʦʣ, ɸʨʯʘʨ) - 

ʥʘʜ 10 m, 

ʦʙʠʢʥʦʚʝʥʦ ʥʝ 

ʧʦʚʝʯʝ ʦʪ 15 m. 

ʧʦʥʠʨʘʱ 

ʭʘʨʘʢʪʝʨ. 

ʛʦʣʝʤʠʪʝ ʥʘʜ 10 

m ʠ ʪʦ ʛʣʘʚʥʦ ʚ 

ʫʯʘʩʪʲʢʘ ʧʨʝʜʠ 

ʫʩʪʠʝʪʦ ʠʣʠ 

ʧʨʝʭʦʜʘ ʩ ʪʠʧ 

R16. 

ɻʝʦʤʝʪʨʠʷ ʥʘ 

ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ 

(w/d) 

ʈʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

9- 11. ʇʦ-

ʛʦʣʝʤʠʪʝ ʨʝʢʠ 

(ʀʩʢʲʨ, ʗʥʪʨʘ) ʩʘ 

ʩ ʫʤʝʨʝʥʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʫʤʝʨʝʥʦ 

ʫʩʢʦʨʝʥʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

18 - 21. 

ʈʝʢʠ ʩ ʫʤʝʨʝʥʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʫʤʝʨʝʥʦ 

ʫʩʢʦʨʝʥʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

19 - 21. ɺ 

ʜʦʣʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʧʦ-

ʛʦʣʝʤʠʪʝ ʨʝʢʠ 

ʩʲʩ ʩʨʝʜʥʘ 

ʰʠʨʠʥʘ ʥʘʜ 20 

m, w/d 

ʦʙʠʢʥʦʚʝʥʥʦ ʝ 

ʩʲʩ ʩʪʦʡʥʦʩʪʠ 

ʥʘʜ 23 - 25 ʢʦʝʪʦ 

ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦ-

ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, 

ʥʝʩʪʘʙʠʣʥʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ, 

ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ ʠ 

ʦʪʣʘʛʘʥʝ ʥʘ 

ʩʝʜʝʤʝʥʪʠ. 

ɺ ʛʦʨʥʦʪʦ 

ʪʝʯʝʥʠʝ ʥʘ ʪʠʧʘ 

ʨʝʢʠ ʩ ʫʤʝʨʝʥʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʫʤʝʨʝʥʦ 

ʫʩʢʦʨʝʥʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

18 - 23. ɺ 

ʜʦʣʥʦʪʦ ʪʝʯʝʥʠʝ, 

w/d ʦʙʠʢʥʦʚʝʥʥʦ 

ʝ ʩʲʩ ʩʪʦʡʥʦʩʪʠ 

ʥʘʜ 28 - 30 ʢʦʝʪʦ 

ʝ ʩʚʲʨʟʘʥʦ ʩ 

ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, 

ʥʝʩʪʘʙʠʣʥʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ, 

ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ. 

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

10 - 13. ʇʨʠ ʧʦ-

ʛʦʣʝʤʠʪʝ ʨʝʢʠ 

ʩʲʩ ʩʨʝʜʥʘ 

ʰʠʨʠʥʘ ʥʘʜ 10 

m, w/d 

ʦʙʠʢʥʦʚʝʥʥʦ ʝ 

ʩʲʩ ʩʪʦʡʥʦʩʪʠ 

ʥʘʜ 15 - 17 ʢʦʝʪʦ 

ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦ-

ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, 

ʥʝʩʪʘʙʠʣʥʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ, 

ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ. 

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 6 

- 8.  

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 8 

- 11.  

ʆʙʠʢʥʦʚʝʥʥʦ 

ʨʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 7 

- 10.  

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ. 

ʆʙʠʢʥʦʚʝʥʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ ʩ 

ʫʤʝʨʝʥʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʫʤʝʨʝʥʦ 

ʫʩʢʦʨʝʥʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 

13 - 17.  

ʌʦʨʤʘ ʥʘ 

ʨʝʯʥʦʪʦ ʣʝʛʣʦ 

ʇʨʝʜʠʤʥʦ 

ʧʣʦʩʢʦ, ʩʚʲʨʟʘʥʦ 

ʩ ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ. 

ʅʘ ʤʝʩʪʘʪʘ ʩ 

ʚʠʨʦʚʝ, 

ʇʨʝʜʠʤʥʦ 

ʧʣʦʩʢʦ, ʩʚʲʨʟʘʥʦ 

ʩ ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ. 

ʅʘ ʤʝʩʪʘ, 

ʠʟʤʝʩʪʝʥʘ ʢʲʤ 

ʐʠʨʦʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ 

ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ, 

ʦʙʠʢʥʦʚʝʥʦ ʩ U - 

ʬʦʨʤʘ ʠʣʠ 

ʐʠʨʦʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ 

ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ, 

ʦʙʠʢʥʦʚʝʥʦ ʩ U - 

ʬʦʨʤʘ ʠʣʠ 

ʅʘʡ-ʯʝʩʪʦ U-

ʬʦʨʤʘ ʠʣʠ 

ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ. ʈʝʯʥʦʪʦ 

ʢʦʨʠʪʦ ʯʝʩʪʦ ʝ 

ʅʘʡ-ʯʝʩʪʦ U-

ʬʦʨʤʘ ʠʣʠ 

ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ. ɿʝʤʣʠʩʪʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ. ɺ 

ʅʘʡ-ʯʝʩʪʦ U-

ʬʦʨʤʘ ʠʣʠ 

ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ. ɿʝʤʣʠʩʪʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ. ɺ 

ʅʘʡ-ʯʝʩʪʦ U-

ʬʦʨʤʘ ʠʣʠ 

ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ. ʇʦ-ʨʷʜʢʦ 

ʅʘʡ-ʯʝʩʪʦ U-

ʬʦʨʤʘ, ʚʜʲʣʙʘʥʘ 

U-ʬʦʨʤʘ. ɺ 

ʟʦʥʘʪʘ ʥ 

ʘʚʣʠʚʘʥʝ ʚ ʏʝʨʥʦ 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʠʟʤʝʩʪʝʥʘ ʢʲʤ 

ʝʜʠʥʠʷ ʙʨʷʛ U-

ʬʦʨʤʘ. 

ʝʜʠʥʠʷ ʙʨʷʛ U-

ʬʦʨʤʘ. 

ʚʜʲʣʙʘʥʘ U - 

ʬʦʨʤʘ. 

ʂʘʥʴʦʥʦʚʠʜʥʠ 

ʫʯʘʩʪʲʮʠ, ʢʘʪʦ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʥʠʩʢʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʠ 

ʧʦʥʷʢʦʛʘ 

ʩʧʝʮʠʬʠʯʥʦ 

"ʩʢʘʣʥʦ ʣʝʛʣʦ". 

ʚʜʲʣʙʘʥʘ U - 

ʬʦʨʤʘ. 

ʂʘʥʴʦʥʦʚʠʜʥʠ 

ʫʯʘʩʪʲʮʠ, ʢʘʪʦ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʥʠʩʢʘ ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʠ 

ʧʦʥʷʢʦʛʘ 

ʩʧʝʮʠʬʠʯʥʦ 

"ʩʢʘʣʥʦ ʣʝʛʣʦ". 

ʚʢʦʧʘʥʦ. 

ɽʨʦʟʠʦʥʝʥ 

ʭʘʨʘʢʪʝʨ ʧʦʨʘʜʠ 

ʧʝʨʠʦʜʠʯʥʠ 

ʚʠʩʦʢʠ ʧʨʦʣʝʪʥʠ 

ʚʲʣʥʠ. 

ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ 

ʚʢʦʧʘʥʠ. 

ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ 

ʚʢʦʧʘʥʠ. 

ʧʣʦʩʢʦ, ʩʚʲʨʟʘʥʦ 

ʩ ʨʝʯʥʠʪʝ ʪʝʨʘʩʠ. 

ʤʦʨʝ - 

ʨʘʟʰʠʨʝʥʘ, 

ʟʘʧʲʣʥʝʥʘ. 

ʈʝʯʥʦʪʦ ʢʦʨʠʪʦ 

ʯʝʩʪʦ ʝ ʚʢʦʧʘʥʦ. 

ʅʘʥʦʩʥʠ ʬʦʨʤʠ 

ʆʙʠʢʥʦʚʝʥʦ 

ʣʠʧʩʚʘʪ - 

ʚʲʟʤʦʞʥʘ 

ʥʘʯʘʣʥʘ 

ʘʢʫʤʫʣʘʮʠʷ ʥʘ 

ʝʜʨʦʨʘʟʤʝʨʥʠ 

ʥʘʥʦʩʠ, ʧʦ-ʨʷʜʢʦ 

ʢʘʤʝʥʠʩʪʠ 

ʜʠʥʘʤʠʯʥʠ, 

ʥʝʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʥʘʥʦʩʠ. 

ɺʲʟʤʦʞʥʠ-

ʩʪʨʘʥʠʯʥʠ, 

ʦʩʪʨʦʚʥʠ ʠ 

ʟʘʧʲʣʥʝʥʦ ʨʝʯʥʦ 

ʣʝʛʣʦ. ʈʝʜʫʚʘʪ ʩʝ 

ʟʦʥʠ ʥʘ ʝʨʦʟʠʷ ʠ 

ʟʦʥʠ ʥʘ 

ʘʢʫʤʫʣʘʮʠʷ ʥʘ 

ʩʝʜʠʤʝʥʪʠ ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ 

ʯʘʢʲʣʝʩʪʠ 

ʬʦʨʤʘʮʠʠ ʠ ʝʜʲʨ 

ʧʷʩʲʢ. ʇʦʥʷʢʦʛʘ 

ʩʠʣʥʘ ʚʦʜʥʘ 

ʝʨʦʟʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʛʝʦʣʦʛʠʷʪʘ. 

ɿʦʥʘ ʥʘ 

ʘʢʫʤʫʣʘʮʠʷ ʥʘ 

ʥʘʥʦʩʠ, ʯʝʩʪʦ 

ʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʥʘʥʦʩʥʠ 

ʦʪʣʦʞʝʥʠʷ, 

ʚʢʣʶʯʠʪʝʣʥʦ 

ʤʘʣʢʠ ʦʩʪʨʦʚʥʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. 

ʍʘʨʘʢʪʝʨʥʠ 

ʧʷʩʲʯʥʦ-ʪʠʥʝʩʪʠ 

ʥʘʥʦʩʠ 

(ʧʨʝʜʠʤʥʦ 

ʩʪʨʘʥʠʯʥʠ). 

ʆʙʠʢʥʦʚʝʥʦ 

ʣʠʧʩʚʘʪ. 

ʆʙʠʢʥʦʚʝʥʦ 

ʦʪʩʲʩʪʚʠʝ ʥʘ 

ʥʘʥʦʩʥʠ ʬʦʨʤʠ, ʩ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʫʯʘʩʪʲʮʠ 

ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʧʦʜʧʨʠʱʚʘʥʝ. 

ʇʨʝʦʙʣʘʜʘʚʘʪ 

ʬʠʥʥʠ ʜʦ 

ʯʘʢʲʣʝʩʪʠ 

ʬʦʨʤʘʮʠʠ. 

ʆʙʠʢʥʦʚʝʥʦ 

ʦʪʩʲʩʪʚʠʝ ʥʘ 

ʥʘʥʦʩʥʠ ʬʦʨʤʠ. ʩ 

ʠʟʢʣʶʯʝʥʠʝ ʥʘ 

ʫʯʘʩʪʲʮʠ 

ʧʦʜʣʦʞʝʥʠ ʥʘ 

ʧʦʜʧʨʠʱʚʘʥʝ. 

ʇʨʝʦʙʣʘʜʘʚʘʪ 

ʬʠʥʥʠ ʜʦ 

ʯʘʢʲʣʝʩʪʠ 

ʬʦʨʤʘʮʠʠ. 

ʅʝ ʝ ʨʝʣʝʚʘʥʪʦ. 

ɿʦʥʘ ʥʘ 

ʥʘʪʨʫʧʚʘʥʝ ʥʘ 

ʬʠʥʠ ʩʝʜʠʤʝʥʪʠ 

(ʚʢʣʶʯʠʪʝʣʥʦ 

ʜʝʪʨʠʪ ʠ 

ʦʨʛʘʥʠʯʥʘ ʪʠʥʷ, 

ʦʩʚʝʥ ʧʷʩʲʮʠ). 

ʏʝʩʪʦ ʚ ʧʝʨʠʦʜʠ 

ʥʘ ʤʘʣʦʚʦʜʠʝ ʩʝ 

ʦʙʨʘʟʫʚʘ ʧʷʩʲʯʥʘ 

ʢʦʩʘ, ʢʦʷʪʦ 

ʦʪʜʝʣʷ ʝʩʪʫʘʨʘ ʦʪ 

ʤʦʨʝʪʦ. 

ʍʘʨʘʢʪʝʨ ʥʘ 

ʙʨʝʛʦʚʝʪʝ 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

(30 - 60Á) 

ʩʪʨʲʤʥʠ ʜʦ 

ʩʪʨʲʤʥʠ (60 - 

80Á), ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ. ɺ 

ʦʪʜʝʣʥʠ ʩʣʫʯʘʠ 

ʧʦʨʘʜʠ 

ʣʦʢʘʣʠʟʘʮʠʷʪʘ 

ʚʲʚ V ï ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ ʤʦʛʘʪ ʜʘ 

ʣʠʧʩʚʘʪ ʷʩʥʦ 

ʠʟʨʘʟʝʥʠ ʨʝʯʥʠ 

ʙʨʝʛʦʚʝ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

(30 - 60Á), 

ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ. ʈʷʜʢʦ 

ʧʦʣʝʛʘʪʠ (10 - 

30Á) ʠʣʠ ʩʪʨʲʤʥʠ 

(60 - 80Á). 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á). ʈʷʜʢʦ 

ʧʦʣʝʛʘʪʠ (10 - 

30Á) ʠʣʠ ʩʪʨʲʤʥʠ 

(60 - 80Á). ʇʦ 

ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ, 

ʢʦʥʢʘʚʥʠ ʠʣʠ ʧʦ-

ʨʷʜʢʦ 

ʩʪʲʧʘʣʦʚʠʜʥʠ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á), ʩʪʨʲʤʥʠ (60 

- 80Á). ʇʦ ʬʦʨʤʘ 

- ʢʦʥʚʝʢʩʥʠ, 

ʢʦʥʢʘʚʥʠ ʠʣʠ ʧʦ-

ʨʷʜʢʦ 

ʩʪʲʧʘʣʦʚʠʜʥʠ. 

ʈʝʯʥʦʪʦ ʢʦʨʠʪʦ 

ʯʝʩʪʦ ʝ ʚʢʦʧʘʥʦ. 

ʇʨʝʜʠʤʥʦ 

ʩʪʨʲʤʥʠ (60 - 

80Á) ʠ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á). ʇʦ ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ, 

ʢʦʥʢʘʚʥʠ ʜʦ  

ʩʪʲʧʘʣʦʚʠʜʥʠ 

(ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ 

ʪʨʝʚʠʩʪʘ ʠ 

ʭʨʘʩʪʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ), 

ʢʘʪʦ ʧʨʦʠʟʚʦʜʥʘ 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á) ʜʦ ʧʦʣʝʛʘʪʠ 

ʠ ʨʘʚʥʠʥʥʠ, ʥʘ 

ʤʝʩʪʘ, ʚʪʦʨʠʯʥʦ 

ʨʘʟʰʠʨʝʥʠ ʜʦ 

ʧʦʜʢʦʧʘʥʠ ʚ 

ʦʩʥʦʚʘʪʘ ʠʣʠ 

ʩʪʲʧʘʣʦʚʠʜʥʠ 

(ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ 

ʪʨʝʚʠʩʪʘ ʠ 

ʭʨʘʩʪʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ), 

ʢʘʪʦ ʧʨʦʠʟʚʦʜʥʠ 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á) ʜʦ ʧʦʣʝʛʘʪʠ 

(10 - 30Á) ʩ ʢʘʣʥʠ 

ʙʨʝʛʦʚʝ. ʈʝʯʥʦʪʦ 

ʢʦʨʠʪʦ ʚ ʜʦʣʥʦʪʦ 

ʪʝʯʝʥʠʝ, ʯʝʩʪʦ ʝ 

ʧʦʚʝʯʝ ʠʣʠʧʦ-

ʤʘʣʢʦ ʚʢʦʧʘʥʦ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á). ʈʷʜʢʦ 

ʧʦʣʝʛʘʪʠ (10 - 

30Á) ʠʣʠ ʩʪʨʲʤʥʠ 

(60 - 80Á). ʇʦ 

ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ, 

ʢʦʥʢʘʚʥʠ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 

60Á) ʜʦ  ʩʪʨʲʤʥʠ 

(60 - 80Á). ʂʘʣʥʠ, 

ʧʦ ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ.  
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʥʘ ʧʲʨʚʠʪʝ ʜʚʝ 

ʬʦʨʤʘ.  

ʥʘ ʧʲʨʚʠʪʝ ʜʚʝ 

ʬʦʨʤʠ. ʈʝʯʥʦʪʦ 

ʢʦʨʠʪʦ ʯʝʩʪʦ ʝ 

ʚʢʦʧʘʥʦ. 

ʉʲʩʪʘʚ ʥʘ 

ʜʲʥʥʠʷ ʩʫʙʩʪʨʘʪ 

ɽʜʨʦʨʘʟʤʝʨʝʥ-

ʩʢʘʣʥʠ ʢʲʩʦʚʝ, 

ʚʘʣʯʝʩʪʠ ʢʘʤʲʥʠ 

(64-256 mm), 

ʝʜʲʨ ʯʘʢʲʣ. 

ɺʲʟʤʦʞʥʠ 

ʢʦʨʝʥʥʠ ʩʢʘʣʠ 

(ʩʢʘʣʥʦ ʣʝʛʣʦ). 

ɼʦʤʠʥʠʨʘʪ 

ʪʚʲʨʜʠʪʝ 

ʬʨʘʢʮʠʠ: ʢʘʤʲʥʠ 

(64-256 mm), 

ʯʘʢʲʣ ʠ ʧʷʩʲʢ 

(ʦʢʦʣʦ 10 - 15% 

ʦʪ ʩʲʩʪʘʚʘ ʥʘ 

ʜʲʥʥʠʷ 

ʩʫʙʩʪʨʘʪ). 

ʏʘʩʪʠʯʥʠ ʩʢʘʣʥʠ 

ʫʯʘʩʪʲʮʠ (ʩʢʘʣʥʦ 

ʣʝʛʣʦ). 

ʄʠʢʩ ʦʪ ʪʚʲʨʜʠ 

(ʯʘʢʲʣ, ʢʘʤʲʥʠ) ʠ 

ʤʝʢʠ (ʧʷʩʲʢ, 

ʪʠʥʷ) ʬʨʘʢʮʠʠ. ɺ 

ʧʦ-ʚʠʩʦʢʠʪʝ 

ʫʯʘʩʪʲʮʠ, 

ʛʨʘʥʠʯʝʱʠ ʩ 

ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ 

ʟʦʥʘ ʚ ʩʫʙʩʪʨʘʪʘ 

ʤʦʛʘʪ ʜʘ 

ʧʨʠʩʲʩʪʚʘʪ ʠ 

ʛʦʣʝʤʠ ʢʘʤʲʥʠ 

(>256 mm) ʠ 

ʩʢʘʣʥʦ ʣʝʛʣʦ. 

ʇʨʦʪʠʯʘʪ ʧʨʝʟ 

ʪʠʧʠʯʥʦ ʣʴʦʩʦʚʘ 

ʟʦʥʘ. 

ɼʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ ʬʨʘʢʮʠʠ - 

ʧʷʩʲʮʠ, ʜʨʝʙʝʥ 

ʯʘʢʲʣ, ʛʣʠʥʘ, 

ʦʨʛʘʥʠʯʥʠ 

ʩʝʜʠʤʝʥʪʠ. ʇʦ-

ʨʷʜʢʦ ʫʯʘʩʪʲʮʠ ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʱʠ 

ʯʘʢʲʣʝʩʪʠ 

ʬʨʘʢʮʠʠ (ʚ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠʪʝ 

ʟʦʥʠ). ʇʨʦʪʠʯʘʪ 

ʧʨʝʟ ʪʠʧʠʯʥʘ 

ʣʴʦʩʦʚʘ ʟʦʥʘ. 

ɼʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ ʬʨʘʢʮʠʠ - 

ʧʷʩʲʮʠ, ʣʴʦʩ, 

ʦʨʛʘʥʠʯʥʠ 

ʩʝʜʠʤʝʥʪʠ. ʇʦ-

ʨʷʜʢʦ ʚʩʲʩʪʘʚʘ 

ʥʘ ʩʝʜʝʤʝʥʪʠʪʝ 

ʫʯʘʩʪʚʘʪ ʠ 

ʬʨʘʢʮʠʠ ʦʪ 

ʯʘʢʲʣʝʩʪʠ 

ʬʨʘʢʮʠʠ (ʜʦ 10 - 

15%). 

ɼʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ, ʬʠʥʥʠ 

ʬʨʘʢʮʠʠ - ʧʷʩʲʮʠ 

(0.064 ï 2 mm), 

ʪʠʥʷ (<0.064 

mm), ʛʣʠʥʘ. 

ʊʚʲʨʜʠʪʝ 

ʬʨʘʢʮʠʠ, ʢʘʪʦ 

ʯʘʢʲʣ ʠ ʢʘʤʲʥʠ 

ʥʘ ʤʝʩʪʪʘ 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʦ 

20% ʦʪ ʩʲʩʪʘʚʘ 

ʥʘ ʜʲʥʥʠʷ 

ʩʫʙʩʪʨʘʪ. 

ɼʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ, ʬʠʥʥʠ 

ʬʨʘʢʮʠʠ - ʧʷʩʲʮʠ 

(0.064 ï 2 mm), 

ʪʠʥʷ (<0.064 

mm), ʛʣʠʥʘ. 

ʊʚʲʨʜʠʪʝ 

ʬʨʘʢʮʠʠ, ʢʘʪʦ 

ʯʘʢʲʣ ʠ ʢʘʤʲʥʠ 

ʥʘ ʤʝʩʪʪʘ, ʛʣʘʚʥʦ 

ʚ ʧʦʣʫʧʣʘʥʥʩʢʘʪʘ 

ʟʦʥʘ, 

ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʜʦ 

40% ʦʪ ʩʲʩʪʘʚʘ 

ʥʘ ʜʲʥʥʠʷ 

ʩʫʙʩʪʨʘʪ. 

ɺʘʨʠʨʘ ʩʠʣʥʦ, 

ʧʦ-ʯʝʩʪʦ ʤʠʢʩ ʦʪ 

ʪʚʲʨʜʠ ʬʨʘʢʮʠʠ - 

ʢʘʤʲʥʠ (64-256 

mm), ʝʜʨʠ 

ʢʘʤʲʥʠ (>256 

mm), ʯʘʢʲʣ ʥʘ 

ʤʝʩʪʘ ʧʨʠʤʝʩʝʥʠ 

ʩ ʧʷʩʲʢ (ʜʦ 15%). 

ɼʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ ʬʨʘʢʮʠʠ - 

ʧʷʩʲʢ (0,064 ï 2 

mm), ʪʠʥʷ 

(<0,064 mm) ʠ 

ʛʣʠʥʘ. 

ʄʘʢʨʦʬʠʪʠ 

ʇʦʨʘʜʠ ʙʲʨʟʠʪʝ 

ʪʝʯʝʥʠʷ ʠ 

ʥʝʜʦʩʪʠʛʘ ʥʘ 

ʙʠʦʛʝʥʠ 

ʤʘʢʨʦʬʠʪʥʠʪʝ 

ʩʲʦʙʱʝʩʪʚʘ 

ʦʙʠʢʥʦʚʝʥʦ ʩʘ 

ʩʣʘʙʦ ʨʘʟʚʠʪʠ. 

ʊʠʧʠʯʥʠ, ʥʦ 

ʦʛʨʘʥʠʯʝʥʦ 

ʧʨʝʜʩʪʘʚʝʥʠ ʩʘ 

ʥʷʢʦʠ ʭʘʨʦʚʠ 

ʚʦʜʦʨʘʩʣʠ (Chara 

sp), ʘ ʧʦ-ʯʝʩʪʦ ʩʝ 

ʨʘʟʚʠʚʘʪ 

ʩʲʦʙʱʝʩʪʚʘ ʦʪ 

ʤʲʭʦʚʝ. 

ʄʘʢʨʦʬʠʪʥʠʪʝ 

ʩʲʦʙʱʝʩʪʚʘ 

ʦʙʠʢʥʦʚʝʥʥʦ ʩʘ 

ʩʣʘʙʦ ʨʘʟʚʠʪʠ 

ʧʦʨʘʜʠ ʙʲʨʟʠ 

ʪʝʯʝʥʠʷ, 

ʥʝʜʦʩʪʠʛ ʥʘ 

ʙʠʦʛʝʥʠ ʠ 

ʦʨʛʘʥʠʯʝʥ 

ʩʫʙʩʪʨʘʪ. 

ʍʘʨʘʢʪʝʨʥʠ 

ʚʠʜʦʚʝ (ʙʝʟ ʜʘ ʩʘ 

ʠʟʢʣʶʯʠʪʝʣʥʠ 

ʩʘʤʦ ʟʘ ʪʦʟʠ ʪʠʧ) 

ʩʘ: Berula erecta, 

Callitriche spp., 

Nasturcium 

officinale, 

Ranunculus 

aquatilis 

ɼʦʤʠʥʠʨʘʪ 

ʧʦʢʨʠʪʦʩʝʤʝʥʥʠ 

ʚʠʩʰʠ ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ 

(ʭʠʜʨʦʬʠʪʠ ï 

ʧʦʪʦʧʝʥʠ ʠ 

ʧʣʘʚʘʱʠ; 

ʘʤʬʠʬʠʪʠ, 

ʭʝʣʦʬʠʪʠ). 

ɺʦʜʥʠʪʝ ʤʲʭʦʚe 

(Bryophyta) ʩʘ 

ʨʷʜʢʦʩʪ. 

ʉʠʣʥʦ ʨʘʟʚʠʪʠʝ 

ʥʘ ʄʌ. ʅʷʢʦʠ ʦʪ 

ʤʘʣʢʠʪʝ ʨʝʢʠ ʩʘ 

ʧʦʯʪʠ ʠʟʮʷʣʦ 

ʧʦʢʨʠʪʠ ʩ 

ʭʝʣʦʬʠʪʠ ʠ 

ʭʠʜʨʦʬʠʪʠ 

(ʪ.ʥʘʨ. ʄʌ ʪʠʧ 

ʨʝʢʠ). 

ɼʦʤʠʥʠʨʘʪ 

ʧʦʢʨʠʪʦʩʝʤʝʥʥʠ 

ʚʠʩʰʠ ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ 

(ʭʠʜʨʦʬʠʪʠ ï 

ʧʦʪʦʧʝʥʠ ʠ 

ʧʣʘʚʘʱʠ; 

ʘʤʬʠʬʠʪʠ, 

ʭʝʣʦʬʠʪʠ). 

ɺʦʜʥʠ ʤʲʭʦʚe 

(Bryophyta) 

ʇʲʣʥʦ 

ʜʦʤʠʥʠʨʘʥʝ ʥʘ 

ʢʨʘʡʙʨʝʞʥʠ, 

ʭʝʣʦʬʠʪʠ 

ʩʲʦʙʱʝʩʪʚʘ, 

ʢʦʠʪʦ ʧʦʯʪʠ 

ʠʟʤʝʩʪʚʘʪ 

ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ 

ʠ ʧʦʜʪʠʩʢʘʪ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʭʠʜʨʦʬʠʪʠ ʯʨʝʟ 

ʟʘʩʝʥʯʚʘʥʝ. 

ʉʲʦʙʱʝʩʪʚʘ ʦʪ 

ʧʦʜʚʦʜʥʠ ʠ 

ʧʣʘʚʘʱʠ 

ʤʘʢʨʦʬʠʪʠ 

ʣʠʧʩʚʘʪ ʠʣʠ ʩʘ ʩ 

ʦʛʨʘʥʠʯʝʥʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʇʦʥʷʢʦʛʘ ʩʠʣʥʦ 

ʨʘʟʚʠʪʠ 

ʧʦʧʫʣʘʮʠʠ ʥʘ 

ʚʠʩʰʠ ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ 

(ʭʠʜʨʦʬʠʪʠ ʠ 

ʭʝʣʦʬʠʪʠ). 

ʍʝʣʦʬʠʪʠʪʝ 

ʥʠʢʦʛʘ ʥʝ 

ʜʦʤʠʥʠʨʘʪ 

ʩʧʨʷʤʦ ʚʦʜʥʦʪʦ 

ʦʛʣʝʜʘʣʦ 

(ʦʙʠʢʥʦʚʝʥʦ Ò2% 

ʧʦʢʨʠʪʠʝ). 

ʆʙʱʦʪʦ 

ʧʦʢʨʠʪʠʝ ʥʘʡ-

ʯʝʩʪʦ 1 õ 5% (ʧʦ 

EN14184:2003). 

ʇʦʥʷʢʦʛʘ ʩʠʣʥʦ 

ʨʘʟʚʠʪʠ 

ʧʦʧʫʣʘʮʠʠ ʥʘ 

ʚʠʩʰʠ ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ 

(ʭʠʜʨʦʬʠʪʠ ʠ 

ʭʝʣʦʬʠʪʠ). ʇʨʠ 

ʤʘʣʢʠʪʝ ʨʝʢʠ 

ʭʝʣʦʬʠʪʠʪʝ 

ʜʦʤʠʥʠʨʘʪ 

ʩʧʨʷʤʦ ʚʦʜʥʦʪʦ 

ʦʛʣʝʜʘʣʦ 

(ʦʙʠʢʥʦʚʝʥʦ 

Ò50% ʧʦʢʨʠʪʠʝ). 

ʇʨʠ ʩʨʝʜʥʠʪʝ 

ʨʝʢʠ ʭʝʣʦʬʠʪʠʪʝ 

ʥʠʢʦʛʘ ʥʝ 

ʜʦʤʠʥʠʨʘʪ 

ʩʧʨʷʤʦ 

ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ 

ʉʧʝʮʠʬʠʯʥʠ 

ʠʟʚʦʨʥʠ 

ʩʲʦʙʱʝʩʪʚʘ ʯʝʩʪʦ 

ʩ ʧʲʣʥʦ 

ʜʦʤʠʥʠʨʘʥʝ ʥʘ 

ʚʦʜʥʠ ʤʲʭʦʚʝ 

(Bryophyta). 

ʊʠʧʠʯʥʘ ʟʦʥʘ ʩ 

ʝʫʪʨʦʬʥʠ 

ʫʩʣʦʚʠʷ ʚ ʢʦʷʪʦ 

ʩʝ ʨʘʟʚʠʚʘʪ 

ʤʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ 

(ʭʠʜʨʦʬʠʪʠ ʠ 

ʭʝʣʦʬʠʪʠ), 

ʠʤʘʱʠ ʤʥʦʛʦ 

ʚʘʞʥʘ ʨʦʣʷ ʚ 

ʝʢʦʩʠʩʪʝʤʘʪʘ. 

ʉʲʱʝʩʪʚʫʚʘ 

ʩʣʘʙʦ ʜʦ ʩʨʝʜʥʦ 

ʟʘʩʝʥʯʚʘʥʝ ʦʪ 

ʢʨʘʡʨʝʯʥʠ 

ʣʦʥʛʦʟʠ (ʨʝʢʠʪʝ 

ʈʦʧʦʪʘʤʦ ʠ 

ʌʘʢʠʡʩʢʘ). 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

(Ranunculus 

fluitans) 

ʠ ʥʷʢʦʠ ʤʲʭʦʚʝ. 

ʣʠʧʩʚʘʪ ʠʣʠ ʩʘ 

ʨʷʜʢʦʩʪ. 

(ʦʙʠʢʥʦʚʝʥʦ Ò2% 

ʧʦʢʨʠʪʠʝ). 

ʆʢʦʣʝʥ 

ʣʘʥʜʰʘʬʪ ʠ 

ʙʨʝʛʦʚʘ ʟʦʥʘ. 

ʂʨʘʡʨʝʯʥʠ ʠ 

ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ʅʘ ʤʝʩʪʘ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʉʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʉʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʉʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ, ʭʨʘʩʪʦʚʘ ʠ 

ʤʝʟʦʢʩʝʨʦʪʝʨʤʥʘ 

ʪʨʝʚʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ɺ 

ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ɿʘʣʠʚʘʝʤʠ, 

ʣʦʥʛʦʟʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ɿʘʣʠʚʘʝʤʠ, 

ʣʦʥʛʦʟʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʉʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʃʦʥʛʦʟʝʥ ʪʠʧ 

ʛʦʨʠ, ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ, 

ʧʩʘʤʦʬʠʪʥʘ 

ʭʨʘʩʪʦʚʘ ʠ 

ʪʨʝʚʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʊʠʧʦʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ 

ʥʘ ʨʝʯʥʠʷ ʪʠʧ ʠ 

ʛʝʦʛʨʘʬʩʢʦʪʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

ʐʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ ʦʪ 

ʦʙʠʢʥʦʚʝʥ ʙʫʢ 

(Fagus sylvatica). 

ʉʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʤʠʟʠʡʩʢʠ ʙʫʢ 

(Fagus sylvatica 

subsp. moesiaca) 

ʠ ʦʙʠʢʥʦʚʝʥ 

ʛʘʙʲʨ (Carpinus 

betulus), 

ʢʨʘʡʨʝʯʥʠ ʛʦʨʠ 

ʦʪ ʚʲʨʙʠ ʠ 

ʪʦʧʦʣʠ. 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʠ 

ʛʘʣʝʨʠʠ ʦʪ ʙʷʣʘ 

ʝʣʰʘ (Alnus 

incana). ʇʦ-ʨʷʜʢʦ 

ʢʨʘʡʨʝʯʥʠ ʛʦʨʠ 

ʦʪ ʝʣʰʘ ʠ 

ʧʣʘʥʠʥʩʢʠ ʷʩʝʥ ʚ 

ʆʩʥʦʚʥʦ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ (ʛʦʨʫʥ, 

ʝʣʰʘ, ʛʘʙʲʨ, 

ʚʲʨʙʠ, ʧʦʣʩʢʠ 

ʷʩʝʥ), ʧʦ-ʨʷʜʢʦ 

ʩʤʝʩʝʥʠ ʛʦʨʠ 

ʛʦʨʠ ʦʪ ʤʠʟʠʡʩʢʠ 

ʙʫʢ (Fagus 

sylvatica subsp. 

moesiaca) ʠ 

ʦʙʠʢʥʦʚʝʥ ʛʘʙʲʨ 

(Carpinus 

betulus). 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ 

ʦʪ ʝʣʰʘ ʠ 

ʧʣʘʥʠʥʩʢʠ ʷʩʝʥ. 

ʂʨʘʡʨʝʯʥʠ 

ʚʲʨʙʦʚʦ-

ʪʦʧʦʣʦʚʠ ʛʦʨʠ. 

ʅʘ ʤʝʩʪʘ 

ʢʦʨʝʥʥʘʪʘ 

ʐʠʨʦʢʦʣʠʩʪʥʠ, 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ 

(Ulmus minor), 

ʧʦʣʩʢʠ ʷʩʝʥ 

(Fraxinus 

angustifolia), 

ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʮʝʨ (Quercus 

cerris), 

ʚʠʨʛʠʣʠʝʚ ʜʲʙ 

(Q. virgiliana). ɺ 

ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʐʠʨʦʢʦʣʠʩʪʥʠ, 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ 

(Ulmus minor), 

ʧʦʣʩʢʠ ʷʩʝʥ 

(Fraxinus 

angustifolia), 

ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʮʝʨ (Quercus 

cerris), ʙʣʘʛʫʥ 

(Q. frainetto). ɺ 

ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʐʠʨʦʢʦʣʠʩʪʥʠ 

ʛʦʨʠ ʦʪ ʮʝʨ 

(Quercus cerris) 

ʥʘ ʤʝʩʪʘ ʚ 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʩ 

ʦʙʠʢʥʦʚʝʥ ʛʘʙʲʨ 

(Carpinus 

betulus), 

ʰʠʨʦʢʦʣʠʩʪʥʠ, 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ 

(Ulmus minor), 

ʧʦʣʩʢʠ ʷʩʝʥ 

(Fraxinus 

angustifolia), 

ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʭʨʘʩʪʦʚʘ ʠ 

ʤʝʟʦʢʩʝʨʦʪʝʨʤʥʘ 

ʪʨʝʚʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ɺ 

ɿʘʣʠʚʥʠ ʛʦʨʠ ʦʪ 

ʯʝʨʥʘ ʝʣʰʘ (), 

ʚʲʨʙʠ (Salix sp.) 

ʠ ʪʦʧʦʣʠ 

(Populus sp.). 

ɻʦʨʠ ʦʪ ʮʝʨ 

(Quercus cerris), 

ʛʦʨʠ ʦʪ ʧʦʣʩʢʠ 

ʙʨʷʩʪ (Ulmus 

minor) ʠ ʧʦʣʩʢʠ 

ʷʩʝʥ (Fraxinus 

angustifolia), ʛʦʨʠ 

ʦʪ ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʣʝʪʝʥ ʜʲʙ 

(Quercus robur). 

ɺ ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ɿʘʣʠʚʥʠ ʛʦʨʠ ʦʪ 

ʯʝʨʥʘ ʝʣʰʘ (), 

ʚʲʨʙʠ (Salix sp.) 

ʠ ʪʦʧʦʣʠ 

(Populus sp.). 

ɻʦʨʠ ʦʪ ʮʝʨ 

(Quercus cerris) ʠ 

ʙʣʘʛʫʥ (Q. 

frainetto), ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ 

(Ulmus minor) ʠ 

ʧʦʣʩʢʠ ʷʩʝʥ 

(Fraxinus 

angustifolia), ʛʦʨʠ 

ʦʪ ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʣʝʪʝʥ ʜʲʙ 

(Quercus robur), 

ʠʟʪʦʯʝʥ ʛʦʨʫʥ 

(Quercus 

policarpa). ɺ 

ɿʘ ɽʢʦʨʝʛʠʦʥ 12: 

ɻʦʨʠ ʦʪ 

ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora), 

ʮʝʨ (Quercus 

cerris), 

ʚʠʨʛʠʣʠʝʚ ʜʲʙ 

(Q. virgiliana), 

ʛʨʘʥʠʮʘ (Q. 

pubescens). ʅʘ 

ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ - 

ʥʘʡ-ʯʝʩʪʦ ʛʦʨʠ ʠ 

ʭʨʘʩʪʘʣʘʮʠ ʦʪ 

ʢʝʣʷʚ ʛʘʙʲʨ 

(Carpinus 

orientalis), ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʃʦʥʛʦʟʝʥ ʪʠʧ 

ʛʦʨʠ ʦʪ ʧʦʣʩʢʠ 

ʙʨʷʩʪ (Ulmus 

minor) ʠ ʧʦʣʩʢʠ 

ʷʩʝʥ (Fraxinus 

angustifolia), ʥʘ 

ʤʝʩʪʘ ʧʨʠʤʝʩʝʥʠ 

ʩ ʜʨʲʞʢʦʮʚʝʪʝʥ 

ʜʲʙ (Quercus 

pedunculiflora) ʠ 

ʫʚʠʚʥʠ ʨʘʩʪʝʥʠʷ, 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʮʝʨ (Quercus 

cerris), ʙʣʘʛʫʥ 

(Q. frainetto), 

ʧʩʘʤʦʬʠʪʥʘ 

ʭʨʘʩʪʦʚʘ ʠ 

ʪʨʝʚʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. 
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ʈʝʯʝʥ ʪʠʧ 
R2 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R4 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R7 

ɻʦʣʝʤʠ 

ʜʫʥʘʚʩʢʠ 

ʧʨʠʪʦʮʠ 

R8 

ʉʨʝʜʥʠ ʠ ʤʘʣʢʠ 

ʜʫʥʘʚʩʢʠ ʨʝʢʠ 

R9 

ɼʦʙʨʫʜʞʘʥʩʢʠ 

ʧʦʥʠʨʘʱʠ ʨʝʢʠ 

R10 

ɻʦʣʝʤʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R11 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʯʝʨʥʦʤʦʨʩʢʠ 

ʨʝʢʠ 

R15 

ʂʘʨʩʪʦʚʠ 

ʠʟʚʦʨʠ 

R16 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʨʝʯʥʠ ʣʠʤʘʥʠ 

ʥʠʩʢʠʪʝ ʟʦʥʠ ʥʘ 

ʪʠʧʘ. 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʧʦ-ʛʦʣʷʤʘʪʘ ʯʘʩʪ 

ʦʪ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ 

ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ɿʘ ɽʢʦʨʝʛʠʦʥ 7: 

ʉʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʠʟʪʦʯʝʥ ʙʫʢ 

(Fagus orientalis), 

ʢʝʣʷʚ ʛʘʙʲʨ 

(Carpinus 

orientalis) ʠ 

ʩʨʝʙʨʦʣʠʩʪʥʘ 

ʣʠʧʘ (Tilia 

tomentosa), 

ʠʟʪʦʯʝʥ ʛʦʨʫʥ 

(Quercus 

polycarpa) ʠ 

ʙʣʘʛʫʥ (Q. 

frainetto). 

 

 

ʈʝʬʝʨʝʥʪʥʠ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʪʠʧʦʚʝʪʝ ʨʝʢʠ ʚ ɽʢʦʨʝʛʠʦʥ 7 (R1, R3, R5, R12, R13, R14, R15). 

ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʂʣʘʩ ʥʘ ʦʪʪʦʢʘ  

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(0,6) 0,8-1,5 (3) mį/s. 

ʇʦʩʪʦʷʥʥʠ ʨʝʢʠ ʚʲʚ 

ʚʠʩʦʢʦ-ʧʣʘʥʠʥʩʢʘʪʘ 

ʟʦʥʘ ʥʘʜ 2000 m 

ʥʘʜʤ.ʚʠʩʦʯʠʥʘ. 

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(0,02) 0,5-1,5 (20) 

mį/s. ʇʦʩʪʦʷʥʥʠ 

ʙʲʨʟʦʪʝʯʘʱʠ ʨʝʢʠ ʚ 

ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ ʩ 

ʜʦʤʠʥʠʨʘʱ ʝʜʲʨ 

ʜʲʥʝʥ ʩʫʙʩʪʨʘʪ 

(ʢʘʤʲʥʠ, ʩʢʘʣʠ). 

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(0,01) 0,6 - 3 (80) 

mį/s. ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʯʘʢʲʣʝʩʪʠ ʨʝʢʠ. 

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(10) 20 - 80 (100) 

mį/s. ɻʦʣʝʤʠ ʨʝʢʠ ʚ 

ʨʘʚʥʠʥʥʘʪʘ ʟʦʥʘ ʩ 

ʜʦʤʠʥʠʨʘʱ ʬʠʥ 

ʩʫʙʩʪʨʘʪ (ʧʷʩʲʢ, 

ʜʨʝʙʝʥ ʯʘʢʲʣ). 

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(0,001) 0,8 - 1,3 (11) 

mį/s. ʄʘʣʢʠ 

ʥʝʧʨʝʩʲʭʚʘʱʠ ʨʝʢʠ ʚ 

ʨʘʚʥʠʥʥʘʪʘ ʟʦʥʘ ʩ ʬʠʥ 

ʩʫʙʩʪʨʘʪ ʠ ʙʘʚʥʦ 

ʪʝʯʝʥʠʝ. 

ɻʦʣʷʤʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʥʘ 

ʦʪʪʦʢʘ. ʌʦʨʤʠʨʘʥʝ ʥʘ 

ʢʨʘʪʢʠ ʚʠʩʦʢʠ ʚʲʣʥʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʟ ʮʷʣʘʪʘ 

ʛʦʜʠʥʘ. ɽʩʝʥʥʦ-ʟʠʤʝʥ 

ʦʪʪʦʢ ʧʦ-ʚʠʩʦʢ ʦʪ 

ʧʨʦʣʝʪʥʠʷ. ɺʘʨʠʨʘ ʚ 

ʠʥʪʝʨʚʘʣʘ (0,01) 0,3-1,5 

(11) mį/s. ʇʦʨʦʡʥʠ ʨʝʢʠ 

ʩ ʦʛʨʦʤʥʘ ʩʝʟʦʥʥʘ 

ʬʣʫʢʪʫʘʮʠʷ ʥʘ ʦʪʪʦʢʘ 

(ʧʦʚʝʯʝ ʦʪ 100 ʧʲʪʠ) ʜʦ 

ʪʠʧʠʯʥʠ ʧʨʝʩʲʭʚʘʱʠ ʠ 

ʚʨʝʤʝʥʥʠ ʨʝʢʠ. 

ɺʘʨʠʨʘ ʚ ʠʥʪʝʨʚʘʣʘ 

(0,01) 0,5-0,9 (8,5) mį/s. 

ʉʠʣʥʦ ʭʝʪʝʨʦʛʝʥʥʘ 

ʛʨʫʧʘ ʦʪ ʢʘʨʩʪʦʚʠ ʠ 

ʜʨʫʛʠ ʟʥʘʯʠʤʠ ʠʟʚʦʨʠ 

ʠ ʧʨʠʣʝʞʘʱʠʷ ʢʲʩ 

ʫʯʘʩʪʲʢ ʧʦʚʣʠʷʥ ʩʠʣʥʦ 

ʦʪ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ 

(ʦʙʠʢʥʦʚʝʥʦ ʜʦ 1 km 

ʜʲʣʞʠʥʘ). 
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ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʍʘʨʘʢʪʝʨ ʥʘ 

ʨʝʯʥʦʪʦ ʪʝʯʝʥʠʝ 

ʇʨʝʜʠʤʥʦ 

ʪʫʨʙʫʣʝʥʪʥʦ - 

ʚʦʜʦʧʘʜʠ, ʩʝʨʠʷ ʦʪ 

ʢʘʩʢʘʜʥʠ ʧʘʜʦʚʝ. 

ɽʩʪʝʩʪʚʝʥʠ ʧʘʜʦʚʝ, 

ʙʲʨʟʝʠ ʠ ʚʠʨʦʚʝ.  

ɹʲʨʟʦ ʜʦ ʫʤʝʨʝʥʦ ʩ 

ʥʝʧʨʝʢʲʩʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ, 

ʚʲʟʤʦʞʥʦ ʨʝʜʫʚʘʥʝ 

ʥʘ ʙʲʨʟʝʠ ʩ ʚʠʨʦʚʝ. 

ʊʠʧʠʯʥʘ ʩʪʨʫʢʪʫʨʘ 

"ʙʲʨʟʝʡ-ʚʠʨ". 

ɹʘʚʥʦ ʜʦ ʫʤʝʨʝʥʦ. ɹʘʚʥʦ ʜʦ ʫʤʝʨʝʥʦ. 

ʉʠʣʥʦ ʚʘʨʠʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʧʦʜʪʠʧʦʚʝ, 

ʚʢʣʶʯʠʪʝʣʥʦ 

ʦʙʨʘʟʫʚʘʥʝ ʥʘ ʛʦʣʝʤʠ 

ʚʠʨʦʚʝ, ʧʨʝʟ ʣʝʪʥʠʷ 

ʧʝʨʠʦʜ, ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ 

ʪʝʯʝʥʠʝ.  

ʋʤʝʨʝʥʦ ʜʦ ʙʲʨʟʦ. 

ʉʪʨʘʥʠʯʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʥʘ 

ʧʦʪʦʢʘ ʩʲʩ ʟʘʣʠʚʥʘ 

ʥʠʟʠʥʘ 

(ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ 

ʚʢʦʧʘʚʘʥʝ ʥʘ 

Rosgen)  

1,0 - 1,4 

(Rogenôs coefficient of 

burial) 

ɺʢʦʧʘʥʠ ʧʦʪʦʮʠ ʩ 

ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʩʲʩ 

ʟʘʣʠʚʥʠʪʝ ʪʝʨʘʩʠ. 

1,0 - 1,4 

(Rogenôs coefficient 

of burial) 

ɺʢʦʧʘʥʠ ʧʦʪʦʮʠ ʩ 

ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ 

ʩʚʲʨʟʘʥʦʩʪ ʩʲʩ 

ʟʘʣʠʚʥʠʪʝ ʪʝʨʘʩʠ. 

1,41 - 2,2 

(Rogenôs coefficient 

of burial) 

ʋʤʝʨʝʥʦ ʚʢʦʧʘʥʠ 

ʧʦʪʦʮʠ ʩʲʩ ʩʨʝʜʥʘ 

ʩʪʝʧʝʥ ʥʘ ʩʚʲʨʟʘʥʦʩʪ 

ʩʲʩ ʟʘʣʠʚʥʠʪʝ 

ʪʝʨʘʩʠ. 

>2,2 

(Rogenôs coefficient 

of burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ 

ʪʝʨʘʩʠ. 

ʇʨʠ ʩʧʝʮʠʬʠʯʥʠ 

ʩʣʫʯʘʠ ʢʘʪʦ 

ʧʨʝʤʠʥʘʚʘʥʝ ʧʨʝʟ 

ʜʝʬʠʣʝʪʘ - ʧʦʜ 2,2 

>2,2 

(Rogenôs coefficient of 

burial) 

ʈʝʢʠʪʝ ʩʘ ʩʣʘʙʦ 

ʚʢʦʧʘʥʠ ʩ ʜʦʙʨʝ 

ʨʘʟʚʠʪʠ ʟʘʣʠʚʥʠ ʪʝʨʘʩʠ. 

ɺʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʪʠʧʦʚʝ - ʦʪ 1,0 - 1,4 ʚ 

ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ ʜʦ 

>2,2 ʚ ʨʘʚʥʠʥʥʘʪʘ. 

1,41 - 2,2 

(Rogenôs coefficient of 

burial) 

ʋʤʝʨʝʥʦ ʚʢʦʧʘʥʠ 

ʧʦʪʦʮʠ ʩʲʩ ʩʨʝʜʥʘ 

ʩʪʝʧʝʥ ʥʘ ʩʚʲʨʟʘʥʦʩʪ 

ʩʲʩ ʟʘʣʠʚʥʠʪʝ ʪʝʨʘʩʠ. 

ʇʦ-ʨʷʜʢʦ  >2,2. 

ʄʦʨʬʦʣʦʛʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʧʦ 

Rosgen  

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ ʩ 

ʛʦʣʷʤ ʥʘʢʣʦʥ ʪʠʧ 

ɸa+ - J>10% ʠʣʠ ʪʠʧ 

ɸ - ʥʘʢʣʦʥ J=4 - 10%. 

ʊʠʧ (ɸ), ʥʘʢʣʦʥ J=4 

ï 10% ʠʣʠ ʪʠʧ (ɺ), 

ʥʘʢʣʦʥ J=2 ï 4% ʚ 

ʧʦ-ʥʠʩʢʠʪʝ ʯʘʩʪʠ 

ʠʣʠ ʧʨʠ ʧʨʦʪʠʯʘʥʝ 

ʧʨʝʟ ʧʣʘʥʠʥʩʢʠ 

ʧʣʘʪʦʚʠʜʝʥ ʨʝʣʝʬ. 

ɺ ʧʦ-ʚʠʩʦʢʠʪʝ  

ʫʯʘʩʪʲʮʠ ʨʝʢʠʪʝ ʩʘ 

ʩʲʩ ʩʨʝʜʝʥ ʥʘʢʣʦʥ - 

ʪʠʧ B,  J=2 ï 4%, ʘ ʚ 

ʧʦ-ʥʠʩʢʠʪʝ ʠ ʚ 

ʧʨʝʭʦʜʥʠʪʝ ʟʦʥʠ ʩ 

ʨʘʚʥʠʥʥʠʪʝ ʪʠʧʦʚʝq 

ʨʝʢʠʪʝ ʠʤʘʪ ʤʘʣʲʢ 

ʥʘʢʣʦʥ, ʪʠʧ C, 

ʥʘʢʣʦʥ J<2%.  

ʨʝʢʠ ʩ ʤʘʣʲʢ ʥʘʢʣʦʥ, 

ʤʝʘʥʜʨʠʨʘʱʠ ʪʠʧ (ʉ, 

ɽ), ʥʘʢʣʦʥ J<2%, 

ʢʘʢʪʦ ʠ 

ʤʥʦʛʦʨʲʢʘʚʥʠ ʨʝʢʠ ʚ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʫʯʘʩʪʲʮʠ ʚ ʰʠʨʦʢʠ 

ʨʝʯʥʠ ʜʦʣʠʥʠ ʪʠʧ 

DA - ʥʘʢʣʦʥ J<0,5%. 

ʈʝʢʠ ʩ ʤʘʣʲʢ ʥʘʢʣʦʥ, ʩ 

ʯʘʩʪʠʯʥʦ ʚʢʦʧʘʥʠ 

ʨʝʯʥʠ ʣʝʛʣʘ ʪʠʧ ʉ, ɽ - 

ʥʘʢʣʦʥ J<2%. 

ɺʘʨʠʨʘ ʩʠʣʥʦ ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʧʦʜʪʠʧʦʚʝ - 

ʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʩʲʩ 

ʟʥʘʯʠʪʝʣʥ ʥʘʢʣʦʥ ʪʠʧ ɸ 

- J=4-10%, ʣʲʢʘʪʫʰʥʠ 

ʨʝʢʠ ʩʲʩ ʩʨʝʜʝʥ ʥʘʢʣʦʥ 

ʦʪ ʪʠʧ ɺ - J=2-4% ʜʦ 

ʨʝʢʠ ʩ ʤʘʣʲʢ ʥʘʢʣʦʥ, 

ʤʥʦʛʦʨʲʢʘʚʥʠ, ʯʝʩʪʦ ʩ 

ʚʢʦʧʘʥʠ ʨʝʯʥʠ ʣʝʛʣʘ ʦʪ 

ʪʠʧ D - J<2%. 

ʆʙʠʢʥʦʚʝʥʥʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ - ʪʠʧ (B),  J=2 ï 

4% ʠʣʠ ʤʘʣʲʢ ʥʘʢʣʦʥ 

ʪʠʧ (C), ʥʘʢʣʦʥ J<2%. 

ʌʦʨʤʘ ʥʘ ʜʦʣʠʥʘʪʘ 

ʅʘʡ-ʯʝʩʪʦ V- 

ʦʙʨʘʟʥʘ, ʯʝʩʪʦ ʙʝʟ 

ʷʩʥʦ ʠʟʨʘʟʝʥʘ 

ʙʨʝʛʦʚʘ ʟʦʥʘ ʠʣʠ ʚ 

ʨʝʜʢʠ ʩʣʫʯʘʠ ʪʷʩʥʘ 

U-ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

V-ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ, 

U-ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

ʊʷʩʥʘ ʠʣʠ ʰʠʨʦʢʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

ʐʠʨʦʢʘ ʨʝʯʥʘ 

ʜʦʣʠʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ ʜʦʣʠʥʘ, 

ʰʠʨʦʢʘ U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. 

ʉʠʣʥʦ ʚʘʨʠʨʘ - ʦʪ 

ʰʠʨʦʢʘ ʨʝʯʥʘ ʜʦʣʠʥʘ, 

ʰʠʨʦʢʘ U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ ʜʦ ʪʷʩʥʘ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ ʚ 

ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ. 

ʐʠʨʦʢʘ ʨʝʯʥʘ ʜʦʣʠʥʘ, 

ʰʠʨʦʢʘ U-ʦʙʨʘʟʥʘ 

ʜʦʣʠʥʘ. ʈʷʜʢʦ U-

ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ. 

ʇʣʘʥʦʚʘ ʬʦʨʤʘ 
ɽʩʪʝʩʪʚʝʥʦ ʠʟʧʨʘʚʝʥʘ 

ʜʦ ʣʲʢʘʪʫʰʥʘ. 

ʃʲʢʘʪʫʰʥʘ ʜʦ 

ʝʩʪʝʩʪʚʝʥʦ 

ʠʟʧʨʘʚʝʥʘ. 

ʃʲʢʘʪʫʰʥʘ ʩ 

ʚʲʟʤʦʞʥʦ ʩʣʘʙʦ 

ʤʝʘʥʜʨʠʨʘʥʝ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʦ 

ʠʟʧʨʘʚʝʥʘ. 

ʃʲʢʘʪʫʰʥʘ ʜʦ 

ʤʝʘʥʜʨʠʨʘʱʘ, 

ʤʥʦʛʦʨʲʢʘʚʥʘ ʩ 

ʧʦʩʪʦʷʥʥʠ ʨʲʢʘʚʠ. 

ʃʲʢʘʪʫʰʥʘ ʜʦ 

ʤʝʘʥʜʨʠʨʘʱʘ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʦ ʠʟʧʨʘʚʝʥʘ. 

ɺʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʜʪʠʧʦʚʝ - ʣʲʢʘʪʫʰʥʘ 

ʜʦ ʤʝʘʥʜʨʠʨʘʱʘ ʠʣʠ 

ʝʩʪʝʩʪʚʝʥʦ ʠʟʧʨʘʚʝʥʘ. 

ʇʨʠ ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʦʪ 

ʧʦʜʪʠʧ R14b ʚ ʨʝʟʫʣʪʘʪ 

ʃʲʢʘʪʫʰʥʠ ʨʝʢʠ. 
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ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʦʪ ʘʢʫʤʫʣʠʨʘʥʝ ʥʘ 

ʥʘʥʦʩʠ, ʧʣʘʥʦʚʘʪʘ 

ʬʦʨʤʘ ʯʝʩʪʦ ʧʨʝʤʠʥʘʚʘ 

ʚ ʤʥʦʛʦʨʲʢʘʚʥʘ - ʧʣʠʪʢʘ 

ʩ ʥʝʧʦʩʪʦʷʥʥʠ ʨʲʢʘʚʠ. 

ʉʨʝʜʥʘ 

(ʧʨʝʦʙʣʘʜʘʚʘʱʘ) 

ʜʲʣʙʦʯʠʥʘ (m) 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 0,35 

m, ʧʦ-ʨʷʜʢʦ ʜʦ 1 - 1,3 

m (ʚʠʨʦʚʝ). 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 0,5 

m, ʧʦ-ʨʷʜʢʦ ʜʦ 1 - 

1,2 m (ʚʠʨʦʚʝ) 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 0,5 

m, ʧʦ-ʨʷʜʢʦ ʜʦ 1 - 

1,3 m (ʚʠʨʦʚʝ). 

ʦʙʠʢʥʦʚʝʥʦ ʦʢʦʣʦ 

0,5 - 0,6 m, ʧʦ-ʨʷʜʢʦ 

ʜʦ 2 m (ʚʠʨʦʚʝ ʠ 

ʣʦʢʘʣʥʠ ʜʲʣʙʦʢʠ 

ʫʯʘʩʪʲʮʠ). 

ʦʙʠʢʥʦʚʝʥʦ ʦʢʦʣʦ ʠ ʧʦʜ 

0,5 m, ʩʨʝʜʥʦ 

ʤʘʢʩʠʤʘʣʥʦ 1 m 

ɺʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʜʪʠʧʦʚʝ, ʦʙʠʢʥʦʚʝʥʦ 

ʦʢʦʣʦ ʠ ʧʦʜ 0,35 m, ʧʦ-

ʨʷʜʢʦ ʜʦ 1 - 1,5 m ʚ 

ʣʦʢʘʣʥʠ ʫʯʘʩʪʲʮʠ. 

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ. 

ʉʨʝʜʥʘ ʰʠʨʠʥʘ (m) 

ʄʘʣʢʠ ʨʝʢʠ ʩʲʩ 

ʩʨʝʜʥʘ ʰʠʨʠʥʘ ʦʢʦʣʦ 

4 m, ʧʨʠ ʩʨʝʜʥʠ 

ʤʠʥʠʤʘʣʥʠ 

ʩʪʦʡʥʦʩʪʠ ʦʪ 2 m ʠ 

ʩʨʝʜʥʠ ʤʘʢʩʠʤʘʣʥʠ - 

ʦʪ 5,5 m. 

ʄʘʣʢʠ ʨʝʢʠ - 4 ʜʦ 6 

m, ʩʨʝʜʥʠ ʨʝʢʠ 

(ɸʨʜʘ, ʏʝʧʝʣʘʨʩʢʘ) - 

ʜʦ 25 m. 

ʄʘʣʢʠ ʨʝʢʠ - 8 ʜʦ 10 

m, ʩʨʝʜʥʠ ʨʝʢʠ 

(ʄʘʨʠʮʘ, ʊʫʥʜʞʘ) - 

ʥʘʜ 20 m. 

ɺʘʨʠʨʘ ʩʠʣʥʦ  - 

ʦʙʠʢʥʦʚʝʥʦ ʤʝʞʜʫ 

30 ʠ 60 m ʟʘ ʨʝʢʘ 

ʊʫʥʜʞʘ ʠ ʥʘʜ 100 m 

ʟʘ ʨʝʢʘ ʄʘʨʠʮʘ. 

ʆʙʠʢʥʦʚʝʥʦ ʜʦ 10 m, 

ʨʷʜʢʦ ʧʦʚʝʯʝ. 

ʉʠʣʥʦ ʚʘʨʠʨʘ ʧʨʠ 

ʨʘʟʣʠʯʥʠʪʝ ʧʦʜʪʠʧʦʚʝ - 

1 - 6 m ʧʨʠ ʨʝʢʠʪʝ ʦʪ 

ʧʦʜʪʠʧ R14a ʠ R14c, ʜʦ 

30 - 60 m ʧʨʠ ʨʝʢʠʪʝ ʦʪ 

ʧʦʜʪʠʧ R14b (ɺʲʨʙʠʮʘ, 

ʂʨʫʤʦʚʠʮʘ). 

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ. 

ɻʝʦʤʝʪʨʠʷ ʥʘ 

ʨʝʯʥʦʪʦ ʢʦʨʠʪʦ 

(w/d) 

ʈʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ - 

w/d = 5 - 7. 

ʈʝʢʠ ʩ ʥʠʩʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʧʨʦʮʝʩʠ - 

w/d = 7 - 10. 

ʈʝʢʠ ʩ  ʫʤʝʨʝʥʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ 

ʫʤʝʨʝʥʦ ʫʩʢʦʨʝʥʠ 

ʝʩʪʝʩʪʚʝʥʠʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 13 - 

19. ɺ ʜʦʣʥʠʪʝ 

ʫʯʘʩʪʲʮʠ ʥʘ ʧʦ-

ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʩʲʩ 

ʩʨʝʜʥʘ ʰʠʨʠʥʘ ʥʘʜ 

20 m, w/d 

ʦʙʠʢʥʦʚʝʥʥʦ ʝ ʩʲʩ 

ʩʪʦʡʥʦʩʪʠ ʥʘʜ 23 - 

25 ʢʦʝʪʦ ʝ ʩʚʲʨʟʘʥʦ ʩ 

ʧʦ-ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, 

ʥʝʩʪʘʙʠʣʥʠ ʨʝʯʥʠ 

ʢʦʨʠʪʘ, ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ. 

ʈʝʢʠ ʩ ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, 

ʥʝʩʪʘʙʠʣʥʠ ʨʝʯʥʠ 

ʢʦʨʠʪʘ, ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 35 - 

50. 

ʆʙʠʢʥʦʚʝʥʥʦ ʨʝʢʠ ʩ 

ʥʠʩʢʦ ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ ʝʨʦʟʠʦʥʥʠ 

ʠ ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 9 - 11.  

ʆʙʠʢʥʦʚʝʥʥʦ ʨʝʢʠʪʝ ʦʪ 

ʧʦʜʪʠʧ R14a ʠ R14c 

ʠʤʘʪ ʥʠʩʢʦ ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ ʠ ʩʣʘʙʠ 

ʝʩʪʝʩʪʚʝʥʠʠ ʝʨʦʟʠʦʥʥʠ 

ʠ ʘʢʫʤʫʣʘʮʠʦʥʥʠ 

ʧʨʦʮʝʩʠ - w/d = 6 - 11. 

ʈʝʢʠʪʝ ʦʪ ʧʦʜ ʪʠʧ R14b, 

ʦʩʦʙʝʥʥʦ ʚ ʜʦʣʥʠʪʝ ʩʠ 

ʪʝʯʝʥʠʷ, ʠʤʘʪ ʚʠʩʦʢʦ 

ʭʠʜʨʘʚʣʠʯʥʦ 

ʥʘʧʨʝʞʝʥʠʝ, ʥʝʩʪʘʙʠʣʥʠ 

ʨʝʯʥʠ ʢʦʨʠʪʘ, ʟʘʩʠʣʠʥʠ 

ʝʨʦʟʠʦʥʥʠ ʠ 

ʘʢʫʤʫʣʘʮʠʦʥʥʠ ʧʨʦʮʝʩʠ 

ʩʲʩ ʩʪʦʡʥʦʩʪʠ ʥʘ w/d 

ʥʘʜ 30. 

ʅʝ ʝ ʧʨʠʣʦʞʠʤʦ 

ʧʦʨʘʜʠ ʢʲʩʠʪʝ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ. 
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ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʌʦʨʤʘ ʥʘ ʨʝʯʥʦʪʦ 

ʣʝʛʣʦ 

ʇʨʝʜʠʤʥʦ ʧʣʦʩʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ ʨʝʯʥʠʪʝ 

ʪʝʨʘʩʠ, ʧʦʨʝʜʠʮʘ ʦʪ 

ʚʝʨʪʠʢʘʣʥʠ 

ʩʧʫʩʢʘʥʠʷ ʠ ʠʟʨʦʚʝʥʠ 

ʚʠʨʦʚʝ. ʇʦʥʷʢʦʛʘ ʪʠʧ 

"ʩʢʘʣʥʦ ʣʝʛʣʦ". 

ʇʨʝʜʠʤʥʦ ʧʣʦʩʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ ʨʝʯʥʠʪʝ 

ʪʝʨʘʩʠ. ʅʘ ʤʝʩʪʘʪʘ ʩ 

ʚʠʨʦʚʝ, ʨʝʯʥʦʪʦ 

ʢʦʨʠʪʦ ʠʤʘ 

ʠʟʤʝʩʪʝʥʘ ʢʲʤ 

ʝʜʠʥʠʷ ʙʨʷʛ U-

ʬʦʨʤʘ. 

ʇʨʝʜʠʤʥʦ ʧʣʦʩʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ ʨʝʯʥʠʪʝ 

ʪʝʨʘʩʠ. ʅʘ ʤʝʩʪʘ, 

ʠʟʤʝʩʪʝʥʘ ʢʲʤ 

ʝʜʠʥʠʷ ʙʨʷʛ U-

ʬʦʨʤʘ. 

ʅʘʡ-ʯʝʩʪʦ U-ʬʦʨʤʘ 

ʠʣʠ ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ. 

ʅʘʡ-ʯʝʩʪʦ U-ʬʦʨʤʘ, 

ʚʜʲʣʙʘʥʘ U-ʬʦʨʤʘ ʠʣʠ 

ʧʨʘʚʦʲʛʲʣʥʘ. 

ɺʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʜʪʠʧʦʚʝ - ʥʘʡ-ʯʝʩʪʦ 

U-ʬʦʨʤʘ, ʚʜʲʣʙʘʥʘ U-

ʬʦʨʤʘ ʠʣʠ 

ʨʘʟʰʠʨʝʥʘ/ʟʘʧʲʣʥʝʥʘ. 

ʅʘʡ-ʯʝʩʪʦ U-ʬʦʨʤʘ 

ʠʣʠ ʚʜʲʣʙʘʥʘ U-ʬʦʨʤʘ. 

ʇʦ-ʨʷʜʢʦ ʧʣʦʩʢʦ, 

ʩʚʲʨʟʘʥʦ ʩ ʨʝʯʥʠʪʝ 

ʪʝʨʘʩʠ. 

ʅʘʥʦʩʥʠ ʬʦʨʤʠ 

ʃʠʧʩʚʘʪ ʥʘʥʦʩʥʠ 

ʬʦʨʤʠ, ʟʦʥʘ ʥʘ 

ʝʨʦʟʠʷ ʠ ʬʦʨʤʠʨʘʥʝ 

ʥʘ ʥʘʥʦʩʠ, ʦʪʥʘʩʷʥʠ 

ʥʘʜʦʣʫ ʧʦ ʪʝʯʝʥʠʝʪʦ. 

ɺ ʥʷʢʦʠ ʘʣʧʠʡʩʢʠ 

ʨʝʯʥʠ ʪʝʨʘʩʠ ʤʦʞʝ ʜʘ 

ʠʤʘ ʥʘʥʦʩʥʠ 

ʙʘʚʥʦʪʝʯʘʱʠ 

ʫʯʘʩʪʲʮʠ ʩ ʛʨʫʙ 

ʧʷʩʲʢ, ʬʠʥ ʧʷʩʲʢ ʠʣʠ 

ʪʦʨʬʝʥʠ ʦʪʣʦʞʝʥʠʷ. 

ʈʷʜʢʦ ʢʘʤʝʥʠʩʪʠ 

ʜʠʥʘʤʠʯʥʠ, 

ʥʝʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʥʘʥʦʩʠ. ʇʦʷʚʘ ʥʘ 

ʠʟʦʣʠʨʘʥʠ ʟʦʥʠ ʥʘ 

ʬʦʨʤʠʨʘʥʝ ʥʘ 

ʥʘʥʦʩʠ (ʦʙʠʢʥʦʚʝʥʦ 

ʝʜʨʠ ʬʨʘʢʮʠʠ). 

ʉʪʘʙʠʣʠʟʠʨʘʥʠ ʠ 

ʥʝʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʥʘʥʦʩʠ ʦʪ ʢʘʤʲʥʠ ʠ 

ʯʘʢʲʣ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʟʘʧʲʣʥʝʥʦ ʨʝʯʥʦ 

ʣʝʛʣʦ.  ʈʝʜʫʚʘʪ ʩʝ 

ʟʦʥʠ ʥʘ ʝʨʦʟʠʷ ʠ 

ʟʦʥʠ ʥʘ ʘʢʫʤʫʣʘʮʠʷ 

ʥʘ ʩʝʜʠʤʝʥʪʠ ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʥʝ ʥʘ 

ʯʘʢʲʣʝʩʪʠ ʬʦʨʤʘʮʠʠ 

ʠ ʝʜʲʨ ʧʷʩʲʢ. 

ʇʦʥʷʢʦʛʘ ʩʠʣʥʘ 

ʚʦʜʥʘ ʝʨʦʟʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʛʝʦʣʦʛʠʷʪʘ. 

ʉʪʘʙʠʣʠʟʠʨʘʥʠ 

(ʚʢʣʶʯʠʪʝʣʥʦ 

ʦʩʪʨʦʚʥʠ 

ʦʙʨʘʟʦʚʘʥʠʷ) ʠ 

ʥʝʩʪʘʙʠʣʠʟʠʨʘʥʠ 

ʥʘʥʦʩʠ, ʧʨʝʜʠʤʥʦ ʦʪ 

ʤʝʢʠ ʬʨʘʢʮʠʠ. 

ɼʦʤʠʥʠʨʘʪ ʧʷʩʲʯʥʠ 

ʢʦʩʠ ʠ ʦʩʪʨʦʚʥʠ 

ʬʦʨʤʘʮʠʠ ʚ 

ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʥʘ 

ʩʪʘʙʠʣʠʮʠʨʘʥʝ - ʦʪ 

ʛʦʣʠ ʧʷʩʲʯʥʠ ʠ 

ʪʨʝʚʠʩʪʠ ʜʦ ʦʙʨʘʩʣʠ 

ʠ ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ 

ʜʲʨʚʝʩʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ (ʚ 

ʤʠʥʘʣʦʪʦ ʣʦʥʛʦʟʝʥ 

ʪʠʧ ʛʦʨʠ). 

ʇʷʩʲʯʥʦ-ʪʠʥʝʩʪʠ ʠʣʠ 

ʯʘʢʲʣʝʩʪʠ ʥʘʥʦʩʠ 

(ʧʨʝʜʠʤʥʦ ʩʪʨʘʥʠʯʥʠ), 

ʩʚʲʨʟʘʥʠ ʩ ʣʲʢʘʪʫʰʝʥʝ 

ʠ ʤʝʘʥʜʨʠʨʘʥʝ. 

ʆʙʠʢʥʦʚʝʥʦ 

ʥʝʩʪʘʙʠʣʠʟʠʨʘʥʠ ʥʘʥʦʩʠ 

ʦʪ ʢʘʤʲʥʠ ʠ ʯʘʢʲʣ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʟʘʧʲʣʥʝʥʦ 

ʨʝʯʥʦ ʣʝʛʣʦ ʧʨʠ ʧʦ-

ʛʦʣʝʤʠʪʝ ʨʝʢʠ ʦʪ ʧʦʜʪʠʧ 

R14b. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ 

ʜʚʘ ʧʦʜʪʠʧʘ ʦʙʠʢʥʦʚʝʥʦ 

ʥʝ ʩʝ ʦʙʨʘʟʫʚʘʪ ʥʘʥʦʩʥʠ 

ʬʦʨʤʠ. 

ʅʝ ʝ ʨʝʣʝʚʘʥʪʦ. 

ʍʘʨʘʢʪʝʨ ʥʘ 

ʙʨʝʛʦʚʝʪʝ 

ʆʪʚʝʩʥʠ (80 - 90Á), 

ʩʪʨʲʤʥʠ (60 - 80Á) ʜʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 

60Á), ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ ʥʝ ʨʷʜʢʦ 

ʧʦʨʘʜʠ V ï ʦʙʨʘʟʥʘʪʘ 

ʜʦʣʠʥʘ ʣʠʧʩʚʘʪ ʷʩʥʦ 

ʠʟʨʘʟʝʥʠ ʨʝʯʥʠ 

ʙʨʝʛʦʚʝ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ (30 

- 60Á) ʩʪʨʲʤʥʠ ʜʦ 

ʩʪʨʲʤʥʠ (60 - 80Á), 

ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ. ɺ ʦʪʜʝʣʥʠ 

ʩʣʫʯʘʠ ʧʦʨʘʜʠ 

ʣʦʢʘʣʠʟʘʮʠʷʪʘ ʚʲʚ V 

ï ʦʙʨʘʟʥʘ ʜʦʣʠʥʘ 

ʤʦʛʘʪ ʜʘ ʣʠʧʩʚʘʪ 

ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʨʝʯʥʠ 

ʙʨʝʛʦʚʝ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 60Á). 

ʇʦ ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ ʠ 

ʢʦʥʢʘʚʥʠ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 60Á) ʜʦ 

ʧʦʣʝʛʘʪʠ ʠ 

ʨʘʚʥʠʥʥʠ, ʥʘ ʤʝʩʪʘ, 

ʚʪʦʨʠʯʥʦ ʨʘʟʰʠʨʝʥʠ 

ʜʦ ʧʦʜʢʦʧʘʥʠ ʚ 

ʦʩʥʦʚʘʪʘ ʠʣʠ 

ʩʪʲʧʘʣʦʚʠʜʥʠ 

(ʩʪʘʙʠʣʠʟʠʨʘʥʠ ʩ 

ʪʨʝʚʠʩʪʘ ʠ ʭʨʘʩʪʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ), ʢʘʪʦ 

ʧʨʦʠʟʚʦʜʥʠ ʥʘ 

ʧʲʨʚʠʪʝ ʜʚʝ ʬʦʨʤʠ. 

ʇʨʝʜʠʤʥʦ ʧʦʣʝʛʘʪʠ ʠ 

ʨʘʚʥʠʥʥʠ, ʥʘ ʤʝʩʪʘ, 

ʨʘʟʰʠʨʝʥʠ ʠʣʠ 

ʧʦʜʢʦʧʘʥʠ ʚ ʦʩʥʦʚʘʪʘ. 

ɺʘʨʠʨʘʪ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʧʦʜʪʠʧʦʚʝ, ʥʦ ʥʘʡ-ʯʝʩʪʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 

60Á) ʜʦ ʧʦʣʝʛʘʪʠ (10 - 

30Á). ʇʨʠ ʛʦʣʝʤʠʪʝ ʨʝʢʠ 

(ɺʲʨʙʠʮʘ, ʂʨʫʤʦʚʠʮʘ) 

ʚʪʦʨʠʯʥʦ ʩʪʲʧʘʣʦʚʠʜʥʠ 

ʜʦ ʨʘʟʰʠʨʝʥʠ ʚ 

ʦʩʥʦʚʘʪʘ ʚ ʨʝʟʫʣʪʘʪ ʥʘ 

ʝʩʪʝʪʚʝʥʠ ʝʨʦʟʠʦʥʥʠ 

ʧʨʦʮʝʩʠ ʠ ʧʦʚʠʰʘʚʘʥʝ 

ʥʘ ʨʝʯʥʦʪʦ ʜʲʥʦ ʦʪ 

ʘʢʫʤʫʣʘʮʠʷ ʥʘ ʥʘʥʦʩʠ. 

ʇʨʝʜʠʤʥʦ ʩʨʝʜʥʦ 

ʩʪʨʲʤʥʠ (30 - 60Á). 

ʈʷʜʢʦ ʧʦʣʝʛʘʪʠ (10 - 

30Á) ʠʣʠ ʩʪʨʲʤʥʠ (60 - 

80Á). ʇʦ ʬʦʨʤʘ - 

ʢʦʥʚʝʢʩʥʠ, ʢʦʥʢʘʚʥʠ. 



Page 79 of 98 
 

ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʈʝʯʥʦʪʦ ʢʦʨʠʪʦ 

ʯʝʩʪʦ ʝ ʚʢʦʧʘʥʦ. 

ʉʲʩʪʘʚ ʥʘ ʜʲʥʥʠʷ 

ʩʫʙʩʪʨʘʪ 

ɽʜʨʦʨʘʟʤʝʨʝʥ - ʦʙʣʠ 

ʩʢʘʣʥʠ  ʢʲʩʦʚʝ, ʝʜʨʠ 

ʥʘʤʲʥʠ (>256 mm) ʠ 

ʢʘʤʲʥʠ (64-256 mm). 

ɺʲʟʤʦʞʥʠ ʢʦʨʝʥʥʠ 

ʩʢʘʣʠ (ʩʢʘʣʥʦ ʣʝʛʣʦ). 

ɽʜʨʦʨʘʟʤʝʨʝʥ ʜʲʥʝʥ 

ʩʫʙʩʪʨʘʪ - ʩʢʘʣʥʦ 

ʣʝʛʣʦ, ʝʜʨʠ ʠ 

ʚʘʣʯʝʩʪʠ ʢʘʤʲʥʠ. 

ʂʘʤʲʥʠ, ʯʘʢʲʣ, 

ʧʷʩʲʢ, ʢʘʪʦ 

ʜʦʤʠʥʠʨʘʪ ʪʚʲʨʜʠʪʝ 

ʬʨʘʢʮʠʠ. 

ɼʦʤʠʥʠʨʘʪ ʤʝʢʠʪʝ 

ʬʨʘʢʮʠʠ - ʧʷʩʲʮʠ, 

ʜʨʝʙʝʥ ʯʘʢʲʣ, 

ʦʨʛʘʥʠʯʥʠ 

ʩʝʜʠʤʝʥʪʠ. ʇʦ-ʨʷʜʢʦ 

ʫʯʘʩʪʲʮʠ ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʱʠ 

ʯʘʢʲʣʝʩʪʠ ʬʨʘʢʮʠʠ. 

ɼʦʤʠʥʠʨʘʪ ʤʝʢʠʪʝ 

ʬʨʘʢʮʠʠ - ʧʷʩʲʮʠ, 

ʜʨʝʙʝʥ ʯʘʢʲʣ, 

ʦʨʛʘʥʠʯʥʠ ʩʝʜʠʤʝʥʪʠ. 

ʇʦ-ʨʷʜʢʦ ʫʯʘʩʪʲʮʠ ʩ 

ʧʨʝʦʙʣʘʜʘʚʘʱʠ 

ʯʘʢʲʣʝʩʪʠ ʬʨʘʢʮʠʠ. 

ɺʘʨʠʨʘ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ 

ʪʠʧʦʚʝ, ʥʦ ʧʦ-ʯʝʩʪʦ 

ʜʦʤʠʥʠʨʘʪ ʪʚʲʨʜʠʪʝ 

ʬʨʘʢʮʠʠ (ʨʝʢʠʪʝ ʦʪ 

ʙʘʩʝʡʥʘ ʥʘ ɸʨʜʘ, 

ʉʪʨʫʤʘ, ʄʝʩʪʘ) ɺ 

ʫʯʘʩʪʲʮʠʪʝ ʙʣʠʟʦ ʜʦ 

ʫʩʪʠʷʪʘ ʥʘ ʨʝʢʠʪʝ ʦʪ 

ʙʘʩʝʡʥʘ ʥʘ ʄʘʨʠʮʘ ʠ 

ʊʫʥʜʞʘ ʧʨʝʦʙʣʘʜʘʚʘʪ 

ʤʝʢʠʪʝ ʬʨʘʢʮʠʠ - ʧʷʩʲʢ, 

ʦʨʛʘʥʠʯʥʠ ʩʝʜʠʤʝʥʪʠ. 

ɺʘʨʠʨʘ ʩʠʣʥʦ, ʧʦ-ʯʝʩʪʦ 

ʤʠʢʩ ʦʪ ʪʚʲʨʜʠ 

ʬʨʘʢʮʠʠ - ʢʘʤʲʥʠ (64-

256 mm), ʝʜʨʠ ʢʘʤʲʥʠ 

(>256 mm), ʯʘʢʲʣ ʥʘ 

ʤʝʩʪʘ ʧʨʠʤʝʩʝʥʠ ʩ 

ʧʷʩʲʢ (ʜʦ 15%). 

ʄʘʢʨʦʬʠʪʠ 

ʏʝʩʪʦ ʣʠʧʩʚʘʪ 

ʤʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ, ʦʩʦʙʝʥʦ 

ʚ ʥʘʡ-ʙʲʨʟʠʪʝ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ. ʊʠʧʠʯʥʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʘ 

ʭʠʜʨʦʬʠʪʥʠ ʠ 

ʭʠʛʨʦʬʠʪʥʠ ʤʲʭʦʚʝ 

(Bryophyta) - ʚʠʩʦʢʦ 

ʩʧʝʮʠʬʠʯʥʠ ʠ 

ʠʥʜʠʢʘʪʦʨʥʠ ʟʘ ʪʦʟʠ 

ʪʠʧ, ʚʦʜʥʠ ʛʲʙʠ ʠ 

ʚʦʜʥʠ ʣʠʰʝʠ. 

ʉʣʘʙʦ ʧʨʝʜʩʪʘʚʝʥʠ, 

ʦʩʥʦʚʥʦ ʤʲʭʦʚʝ. 

ɹʝʜʥʘ ʤʘʢʨʦʬʠʪʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ - 

ʦʩʥʦʚʥʦ ʤʲʭʦʚʝ ʠ ʧʦ 

ʨʷʜʢʦ ʚʠʩʰʠ ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ. 

ʅʘ ʤʝʩʪʘ ʩʠʣʥʦ 

ʨʘʟʚʠʪʠ 

ʧʦʧʫʣʘʮʠʠ ʥʘ ʚʠʩʰʠ 

ʚʦʜʥʠ 

ʨʘʩʪʝʥʠʷ (ʭʠʜʨʦʬʠʪʠ 

ʠ ʭʝʣʦʬʠʪʠ). 

ʅʘ ʤʝʩʪʘ ʩʠʣʥʦ ʨʘʟʚʠʪʠ 

ʧʦʧʫʣʘʮʠʠ ʦʪ 

ʤʘʢʨʦʬʠʪʠ. ʇʨʠ 

ʤʘʣʢʠʪʝ ʨʝʢʠ 

ʭʝʣʦʬʠʪʠʪʝ ʯʝʩʪʦ 

ʜʦʤʠʥʠʨʘʪ ʩʧʨʷʤʦ 

ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ 

(Ò50% ʧʦʢʨʠʪʠʝ). 

ɺ ʤʥʦʛʦ ʦʪ ʪʠʧʠʯʥʦ 

ʧʦʨʦʡʥʠʪʝ ʨʝʢʠ 

(ɺʲʨʙʠʮʘ, ʂʨʫʤʦʚʠʮʘ) 

ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʧʩʚʘʪ. 

ʍʘʨʘʢʪʝʨʥʠ ʩʘ 

Sparganium erectum 

(ʦʩʦʙʝʥʦ ʟʘ ʧʦʨʝʯʠʝ 

ʊʫʥʜʞʘ), Typha ʠ 

Scirpus lacustris ʦʪ 

ʭʝʣʦʬʠʪʠʪʝ. 

ɺ ʫʯʘʩʪʲʮʠʪʝ, ʢʲʜʝʪʦ 

ʦʩʪʘʚʘʪ ʧʦʩʪʦʷʥʥʠ 

ʛʦʣʝʤʠ ʚʠʨʦʚʝ ʩʝ 

ʨʘʟʚʠʚʘʪ ʤʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ ʦʪ ʨʘʟʣʠʯʥʠ 

ʧʣʘʚʘʱʠ ʠ ʧʦʪʦʧʝʥʠ 

ʚʠʜʦʚʝ. 

ʉʧʝʮʠʬʠʯʥʠ ʠʟʚʦʨʥʠ 

ʩʲʦʙʱʝʩʪʚʘ ʯʝʩʪʦ ʩ 

ʧʲʣʥʦ ʜʦʤʠʥʠʨʘʥʝ ʥʘ 

ʚʦʜʥʠ ʤʲʭʦʚʝ 

(Bryophyta). 

ʆʢʦʣʝʥ ʣʘʥʜʰʘʬʪ ʠ 

ʙʨʝʛʦʚʘ ʟʦʥʘ. 

ʇʨʝʜʠʤʥʦ 

ʠʛʣʦʣʠʩʪʥʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʢʣʝʢʦʚʠ 

ʬʦʨʤʘʮʠʠ ʠʣʠ 

ʩʤʝʩʝʥʠ ʛʦʨʠ. ʅʘ 

ʤʝʩʪʘ ʧʣʘʥʠʥʩʢʠ 

ʛʘʣʝʨʠʠ ʦʪ ʙʷʣʘ ʝʣʰʘ 

(Alnus incana). 

ʐʠʨʦʢʦʣʠʩʪʥʠ, 

ʠʛʣʦʣʠʩʪʥʠ ʠʣʠ 

ʩʤʝʩʝʥʠ ʛʦʨʠ. 

ʇʣʘʥʠʥʩʢʠ ʛʘʣʝʨʠʠ  

ʦʪ ʙʷʣʘ ʝʣʰʘ (Alnus 

incana). 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ, 

ʧʦ-ʨʷʜʢʦ ʠʛʣʦʣʠʩʪʥʠ 

ʠʣʠ ʩʤʝʩʝʥʠ ʛʦʨʠ. 

ʅʘ ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ, 

ʛʦʨʠ ʦʪ ʣʦʥʛʦʟʝʥ 

ʪʠʧ. ɺ ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ ʰʠʨʦʢʦʣʠʩʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ ʧʨʦʠʟʚʦʜʥʘ, 

ʢʘʪʦ ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ, 

ʩʤʝʩʝʥʠ ʰʠʨʦʢʦʣʠʩʥʠ 

ʛʦʨʠ. ɺ ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ ʟʘʤʝʥʝʥʘ 

ʩ ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʉʤʝʩʝʥʠ 

ʰʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ. ɺ 

ʤʥʦʛʦ ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ ʧʨʦʠʟʚʦʜʥʘ, 

ʢʘʪʦ ʝ ʟʘʧʘʟʝʥʘ 

ʢʨʘʡʨʝʯʥʘ, ʜʲʨʚʝʩʥʘ 

ʙʫʬʝʨʥʘ ʟʦʥʘ. 
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ʈʝʯʝʥ ʪʠʧ 
R1 

ɸʣʧʠʡʩʢʠ ʨʝʢʠ 

R3 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ 

R5 

ʇʦʣʫʧʣʘʥʠʥʩʢʠ 

ʨʝʢʠ 

R12 

ɻʦʣʝʤʠ ʨʘʚʥʠʥʥʠ 

ʨʝʢʠ 

R13 

ʄʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ ʨʝʢʠ 

R14 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ 

ʩʝʟʦʥʥʠ ʠʣʠ ʚʨʝʤʝʥʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

R15 

ʂʘʨʩʪʦʚʠ ʠʟʚʦʨʠ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ 

ʟʦʥʘ. 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ 

ʟʦʥʘ. 

ʊʠʧʦʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ 

ʨʝʯʥʠʷ ʪʠʧ ʠ 

ʛʝʦʛʨʘʬʩʢʦʪʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

ʇʨʝʜʠʤʥʦ 

ʠʛʣʦʣʠʩʪʥʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʢʣʝʢʦʚʠ 

ʬʦʨʤʘʮʠʠ ʠʣʠ 

ʩʤʝʩʝʥʠ ʛʦʨʠ. ʅʘ 

ʤʝʩʪʘ ʧʣʘʥʠʥʩʢʠ 

ʛʘʣʝʨʠʠ ʦʪ ʙʷʣʘ ʝʣʰʘ 

(Alnus incana). 

ʐʠʨʦʢʦʣʠʩʪʥʠ, 

ʠʛʣʦʣʠʩʪʥʠ ʠʣʠ 

ʩʤʝʩʝʥʠ ʛʦʨʠ. 

ʇʣʘʥʠʥʩʢʠ ʛʘʣʝʨʠʠ  

ʦʪ ʙʷʣʘ ʝʣʰʘ (Alnus 

incana). 

ʆʩʥʦʚʥʦ 

ʰʠʨʦʢʦʣʠʩʪʥʠ 

(ʝʣʰʘ, ʛʘʙʲʨ, ʚʲʨʙʠ), 

ʧʦ-ʨʷʜʢʦ ʠʛʣʦʣʠʩʪʥʠ 

ʠʣʠ ʩʤʝʩʝʥʠ ʛʦʨʠ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ ʦʪ 

ʝʣʰʘ ʠ ʧʣʘʥʠʥʩʢʠ 

ʷʩʝʥ. ʂʨʘʡʨʝʯʥʠ 

ʚʲʨʙʦʚʦ-ʪʦʧʦʣʦʚʠ 

ʛʦʨʠ. ɻʦʨʠ om 

Platanus orientalis, 

ʧʦ ʦʛʨʘʥʠʯʝʥʦ 

(ʜʦʣʠʥʘʪʘ ʥʘ ʨ. ɸʨʜʘ, 

ʧʦ ʪʝʯʝʥʠʝʪʦ ʥʘ 

ʏʝʧʝʣʘʨʩʢʘ, 

ʜʦʣʠʥʠʪʝ ʥʘ ʨʝʢʠʪʝ 

ʄʝʩʪʘ ʠ ʉʪʨʫʤʘ). ʅʘ 

ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ 

ʟʦʥʘ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ,  

ʧʦʣʩʢʠ ʷʩʝʥ, ʣʝʪʝʥ ʠ 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ. 

ɻʦʨʠ ʦʪ ʯʝʨʥʘ ʝʣʰʘ, 

ʚʲʨʙʠ ʠ ʪʦʧʦʣʠ. 

ʍʠʛʨʦʬʠʪʥʠʪʝ ʛʦʨʠ 

ʦʪ ʣʦʥʛʦʟʝʥ ʪʠʧ ʚ 

ʟʘʣʠʚʘʝʤʠʪʝ ʪʝʨʘʩʠ ʩ 

ʫʯʘʩʪʠʝ ʥʘ ʣʠʚʘʜʥʦ-

ʙʣʘʪʥʠ ʚʠʜʦʚʝ ʠ 

ʫʚʠʚʥʠ ʨʘʩʪʝʥʠʷ. ɺ 

ʤʥʦʛʦ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ 

ʟʦʥʘ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ,  ʧʦʣʩʢʠ 

ʷʩʝʥ, ʣʝʪʝʥ ʠ 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ. 

ɻʦʨʠ ʦʪ ʮʝʨ ʠ ʙʣʘʛʫʥ, 

ʧʨʠʤʝʩʝʥʠ ʥʘ ʤʝʩʪʘ ʩ 

ʚʠʨʛʠʣʠʝʚ ʜʲʙ. ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ 

ʝ ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ʂʨʘʡʨʝʯʥʠ ʛʦʨʠ ʦʪ 

ʧʦʣʩʢʠ ʙʨʷʩʪ,  ʧʦʣʩʢʠ 

ʷʩʝʥ, ʣʝʪʝʥ ʠ 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ, 

ʩʤʝʩʝʥʠ ʛʦʨʠ ʦʪ ʮʝʨ 

(Quercus cerris) ʠ ʙʣʘʛʫʥ 

(Q. frainetto), ʛʦʨʠ ʦʪ 

ʛʦʨʫʥ (Quercus 

dalechampii), ʩʤʝʩʝʥʠ 

ʛʦʨʠ ʦʪ ʚʠʨʛʠʣʠʝʚ ʜʲʙ 

(Q. virgiliana), ʛʨʘʥʠʮʘ 

(Q. pubescens). ɺ ʤʥʦʛʦ 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʢʦʨʝʥʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ 

ʝ ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ, ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ɿʘ ɽʢʦʨʝʛʠʦʥ 12: ɻʦʨʠ 

ʦʪ ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ 

(Quercus 

pedunculiflora), ʮʝʨ 

(Quercus cerris), 

ʚʠʨʛʠʣʠʝʚ ʜʲʙ (Q. 

virgiliana), ʛʨʘʥʠʮʘ (Q. 

pubescens). ʅʘ ʤʝʩʪʘ 

ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ ʧʨʦʠʟʚʦʜʥʘ 

- ʥʘʡ-ʯʝʩʪʦ ʛʦʨʠ ʠ 

ʭʨʘʩʪʘʣʘʮʠ ʦʪ ʢʝʣʷʚ 

ʛʘʙʲʨ (Carpinus 

orientalis), ʢʘʪʦ ʝ 

ʟʘʧʘʟʝʥʘ ʢʨʘʡʨʝʯʥʘ, 

ʜʲʨʚʝʩʥʘ ʙʫʬʝʨʥʘ ʟʦʥʘ. 

ɿʘ ɽʢʦʨʝʛʠʦʥ 7: 

ʉʤʝʩʝʥʠ ʛʦʨʠ ʦʪ 

ʠʟʪʦʯʝʥ ʙʫʢ (Fagus 

orientalis), ʢʝʣʷʚ ʛʘʙʲʨ 

(Carpinus orientalis) ʠ 

ʩʨʝʙʨʦʣʠʩʪʥʘ ʣʠʧʘ 

(Tilia tomentosa), 

ʠʟʪʦʯʝʥ ʛʦʨʫʥ (Quercus 

polycarpa) ʠ ʙʣʘʛʫʥ (Q. 

frainetto). 

 

 

 

ʈʝʬʝʨʝʥʪʥʠ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʧʦʜʪʠʧʦʚʝʪʝ ʚ ʦʙʭʚʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʪʠʧ R14 ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʨʝʢʠ ʚ ɽʈ7. 
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ɻʨʫʧʘ ʢʨʠʪʝʨʠʠ ʂʨʠʪʝʨʠʡ 

ʇʦʜʪʠʧʦʚʝ ʚ ʦʙʭʚʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʪʠʧ R14 ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʨʝʢʠ ʚ ɽʈ7 

R14a 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʤʘʣʢʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ ʩʲʩ ʩʝʟʦʥʝʥ 

ʦʪʪʦʢ 

R14b 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʩʝʟʦʥʥʠ ʨʝʢʠ 

R14c 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ, ʚʨʝʤʝʥʥʠ 

(ʧʨʝʩʲʭʚʘʱʠ) ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

ʆʩʥʦʚʥʠ 

ʢʨʠʪʝʨʠʠ 

ʆʧʠʩʘʥʠʝ ʥʘ ʧʦʜʪʠʧʘ 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ, ʩʝʟʦʥʥʠ ʤʘʣʢʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ ʚ ʦʙʭʚʘʪʘ ʥʘ 

ʪʠʧ R14. 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʩʝʟʦʥʥʠ ʨʝʢʠ ʚ ʦʙʭʚʘʪʘ 

ʥʘ ʪʠʧ R14. 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ, ʚʨʝʤʝʥʥʠ ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ 

ʨʝʢʠ ʠ ʧʦʪʦʮʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʪʠʧ R14. ʈʝʢʠʪʝ ʦʪ 

ʪʦʟʠ ʧʦʜʪʠʧ ʩʠ ʧʨʠʣʠʯʘʪ ʧʦ ʚʨʝʤʝʥʥʠʷ ʭʘʨʘʢʪʝʨ 

ʥʘ ʨʝʯʥʠʷʪ ʦʪʪʦʢ, ʥʦ ʧʦʢʘʟʚʘʪ ʩʲʱʝʩʪʚʝʥʠ 

ʨʘʟʣʠʯʠʷ ʱʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʩʲʩʪʘʚ ʥʘ ʩʫʙʩʪʨʘʪʘ ʠ 

ʥʘʢʣʦʥ, ʢʘʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʜʚʝ ʦʩʥʦʚʥʠ 

ʛʨʫʧʠ ʄʘʨʠʰʢʦ ï ʊʫʥʜʞʘʥʩʢʠ ʠ ʉʪʨʫʤʩʢʠ. 

ɺʦʜʦʩʙʦʨ ʥʘ 

ʨʝʢʘʪʘ/ʈʘʟʤʝʨ 
ʇʦʜ 100 km 2, ʤʘʣʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ. ʄʝʞʜʫ 100 ʠ 1000 km 2, ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʝʢʠ. 

ʆʙʠʢʥʦʚʝʥʦ ʧʦʜ 100 km 2 - ʨʷʜʢʦ ʜʦ 150 km2, 

ʦʩʥʦʚʥʦ ʤʘʣʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ (ʟʘ ʪʦʟʠ ʧʦʜʪʠʧ 

ʢʨʠʪʝʨʠʷ ʥʝ ʝ ʟʥʘʯʠʤ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ 

ʦʪʪʦʢʘ 

ʉʝʟʦʥʝʥ. ɿʥʘʯʠʤʘ ʬʣʫʢʪʫʘʮʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʢʦʣʠʯʝʩʪʚʦ. ɹʲʨʟʦ ʪʝʯʝʥʠʝ. 

ʉʝʟʦʥʝʥ. ɿʥʘʯʠʤʘ ʬʣʫʢʪʫʘʮʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʢʦʣʠʯʝʩʪʚʦ. ɹʘʚʥʘ ʜʦ ʩʨʝʜʥʘ ʩʢʦʨʦʩʪ ʥʘ 

ʨʝʯʥʦʪʦ ʪʝʯʝʥʠʝ. 

ɺʨʝʤʝʥʝʥ. ʇʝʨʠʦʜʠ ʥʘ ʧʲʣʥʦ ʧʨʝʩʲʭʚʘʥʝ ʩ 

ʨʘʟʣʠʯʥʘ ʯʝʩʪʦʪʘ ʥʘ ʧʨʦʷʚʘ ʧʨʝʟ ʛʦʜʠʥʠʪʝ. 

ɻʝʦʣʦʛʠʷ 
ʉʤʝʩʝʥʘ, ʥʘ ʤʝʩʪʘ ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. ʊʫʥʜʞʘ 

ʜʦʤʠʥʠʨʘʥʘ ʦʪ ʢʘʨʩʪ. 

ʉʤʝʩʝʥʘ, ʥʘ ʤʝʩʪʘ ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. ʊʫʥʜʞʘ 

ʜʦʤʠʥʠʨʘʥʘ ʦʪ ʢʘʨʩʪ. 
ʉʤʝʩʝʥʘ. 

ɼʦʧʲʣʥʠʪʝʣʥʠ 

ʢʨʠʪʝʨʠʠ 

ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 
ʆʩʥʦʚʥʦ ʚ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ ʠ ʥʘ 

ʛʨʘʥʠʮʘʪʘ ʩ ʧʣʘʥʠʥʩʢʘʪʘ (200 - 600 m). 

ɺʘʨʠʘʙʠʣʥʘ. ʆʩʥʦʚʥʦʪʦ ʪʝʯʝʥʠʝ ʚ ʨʘʚʥʠʥʘʪʘ 

ʟʦʥʘ ʩ ʠʟʚʦʨʥʘ ʯʘʩʪ ʚ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ (100 - 

500 m). 

ʆʩʥʦʚʥʦʪʦ ʪʝʯʝʥʠʝ ʝ ʚ ʨʘʚʥʠʥʥʘʪʘ ʠ ʥʘ 

ʛʨʘʥʠʮʘʪʘ ʩ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ (80 - 200 m). 

ʇʨʠ ʥʷʢʦʡ ʩʪʨʫʤʩʢʠ ʨʝʢʠ ʩ ʛʦʣʷʤ ʥʘʢʣʦʥ 

ʠʟʚʦʨʥʠʪʝ ʫʯʘʩʪʲʮʠ ʩʘ ʚ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ ʠ ʥʘ 

ʛʨʘʥʠʮʘʪʘ ʩ ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ. 

ɼʲʣʞʠʥʘ ʥʘ ʨʝʢʘʪʘ 
ʂʲʩʠ ʨʝʢʠ, ʥʘʡ-ʯʝʩʪʦ ʧʨʠʪʦʮʠ ʥʘ ʩʨʝʜʥʠ ʠ 

ʧʦ-ʛʦʣʝʤʠ ʨʝʢʠ ʩ ʜʲʣʞʠʥʘ ʜʦ 20 (25) km. 
ʈʝʢʠ ʩ ʜʲʣʞʠʥʘ ʤʝʞʜʫ 20 ʠ 70 km. ʂʲʩʠ ʨʝʢʠ ʩ ʜʲʣʞʠʥʘ ʜʦ 25 (ʨʷʜʢʦ 30) km. 

ʅʘʢʣʦʥ 

ʇʣʘʥʠʥʩʢʠ ʨʝʢʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥ ʥʘʢʣʦʥ ʪʠʧ ɸ 

- J=4-10% ʠ ʣʲʢʘʪʫʰʥʠ ʨʝʢʠ ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ ʦʪ ʪʠʧ ɺ - J=2-4%. 

 ʆʩʥʦʚʥʦ ʨʝʢʠ ʩ ʤʘʣʲʢ ʥʘʢʣʦʥ, ʤʥʦʛʦʨʲʢʘʚʥʠ, 

ʯʝʩʪʦ ʩ ʚʢʦʧʘʥʠ ʨʝʯʥʠ ʣʝʛʣʘ ʦʪ ʪʠʧʦʚʝ C, D, F - 

J<2%, ʧʦ-ʨʷʜʢʦ ʣʲʢʘʪʫʰʥʠ ʨʝʢʠ ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ ʦʪ ʪʠʧ ɺ - J=2-4%.  

ɺʘʨʠʨʘ. ɺ ʙʘʩʝʡʥʘ ʥʘ ʊʫʥʜʞʘ ʠ ʄʘʨʠʮʘ ʨʝʢʠ ʩ 

ʤʘʣʲʢ ʥʘʢʣʦʥ ʦʪ ʪʠʧʦʚʝ C - J<2%, ʘ ʚ ʙʘʩʝʡʥʘ ʥʘ 

ʉʪʨʫʤʘ - ʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʩʲʩ ʟʥʘʯʠʪʝʣʥ ʥʘʢʣʦʥ 

ʪʠʧ ɸ - J=4-10% ʠ ʣʲʢʘʪʫʰʥʠ ʨʝʢʠ ʩʲʩ ʩʨʝʜʝʥ 

ʥʘʢʣʦʥ ʦʪ ʪʠʧ ɺ - J=2-4%. 

ɼʦʤʠʥʠʨʘʱ ʨʝʯʝʥ 

ʩʫʙʩʪʨʘʪ 

ʊʚʲʨʜ ʩʫʙʩʪʨʘʪ ï ʩʢʘʣʠ, ʢʘʤʲʥʠ, ʯʘʢʲʣ, ʨʷʜʢʦ 

ʧʷʩʲʢ. 

ʆʩʥʦʚʥʦ ʪʚʲʨʜ ʩʫʙʩʪʨʘʪ - ʢʘʤʲʥʠ, ʯʘʢʲʣ, 

ʧʷʩʲʢ. ɺ ʧʨʠʫʩʪʠʡʥʠʪʝ ʠ ʥʷʢʦʠ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʧʦʚʣʠʷʥʠ ʫʯʘʩʪʲʮʠ ʥʘ ʨʝʢʠ ʦʪ ʙʘʩʝʡʥʠʪʝ ʥʘ 

ʊʫʥʜʞʘ ʠ ʄʘʨʠʮʘ, ʧʨʠʤʝʩʝʥ ʠʣʠ ʜʦʤʠʥʠʨʘʥ ʦʪ 

ʤʝʢ ʩʫʙʩʪʨʘʪ - ʧʷʩʲʢ ʠ ʦʨʛʘʥʠʯʥʘ ʪʠʥʷ. 

ɺʘʨʠʘʙʠʣʝʥ. ɺ ʙʘʩʝʡʥʘ ʥʘ ʊʫʥʜʞʘ ʠ ʄʘʨʠʮʘ - 

ʯʘʢʲʣ, ʧʷʩʲʢ, ʥʘ ʤʝʩʪʘ ʦʨʛʘʥʠʯʥʘ ʪʠʥʷ. ɺ ʙʘʩʝʡʥʘ 

ʥʘ ʉʪʨʫʤʘ ʦʩʥʦʚʥʦ ʪʚʲʨʜ ʩʫʙʩʪʨʘʪ - ʢʘʤʲʥʠ ʠ 

ʯʘʢʲʣ, ʧʦ-ʨʷʜʢʦ ʯʘʢʲʣ ʠ ʧʷʩʲʢ 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ, 

ʨʝʯʥʠ ʫʯʘʩʪʲʮʠ 

ʠ ʨʝʬʝʨʝʥʪʥʠ 

ʧʫʥʢʪʦʚʝ. 

ʈʝʯʝʥ ʙʘʩʝʡʥ 

ʆʩʥʦʚʥʦ ʚ ʙʘʩʝʡʥʘ ʨ. ɸʨʜʘ ʠ ʨ. ʉʪʨʫʤʘ. ʇʦ- 

ʦʛʨʘʥʠʯʝʥʦ ʚ ʊʫʥʜʞʘʥʩʢʠʷ ʠ ʄʘʨʠʰʢʠʷ 

ʨʝʯʝʥ ʙʘʩʝʡʥ. 

ʉʨʘʚʥʠʪʝʣʥʦ ʨʘʚʥʦʩʪʦʡʥʦ ʚ ʙʘʩʝʡʥʠʪʝ ʥʘ 

ʨʝʢʠʪʝ ʄʘʨʠʮʘ, ʊʫʥʜʞʘ, ɸʨʜʘ, ʉʪʨʫʤʘ ʠ ɹʷʣʘ. 

ʆʩʥʦʚʥʦ ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. ʉʪʨʫʤʘ. ʆʛʨʘʥʠʯʝʥʦ ʚ 

ʨʝʯʥʠʷ ʙʘʩʝʡʥ ʥʘ ʄʘʨʠʮʘ. ʈʝʢʘ ʃʫʜʘ ʦʪ 

ʚʦʜʦʩʙʦʨʘ ʥʘ ɹʷʣʘ. ɺʲʟʤʦʞʥʦ ʝ ʜʘ ʙʲʜʝ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥ ʠ ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. ɸʨʜʘ. 
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ʇʦʜʪʠʧʦʚʝ ʚ ʦʙʭʚʘʪʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʪʠʧ R14 ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʨʝʢʠ ʚ ɽʈ7 

R14a 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʤʘʣʢʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ ʩʲʩ ʩʝʟʦʥʝʥ 

ʦʪʪʦʢ 

R14b 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʩʝʟʦʥʥʠ ʨʝʢʠ 

R14c 

ʉʫʙʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ, ʚʨʝʤʝʥʥʠ 

(ʧʨʝʩʲʭʚʘʱʠ) ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠ 

ʇʨʠʤʝʨʥʠ ʨʝʯʥʠ 

ʫʯʘʩʪʲʮʠ 

ɻʦʨʥʠʪʝ ʪʝʯʝʥʠʷ ʥʘ ʨ. ɺʲʨʙʠʮʘ ʜʦ ʛʨ. 

ɿʣʘʪʦʛʨʘʜ, ʨ. ɼʞʝʙʝʣʩʢʘ ʜʦ ʛʨ. ɼʞʝʙʝʣ, ʨ. 

ɹʠʩʝʨʩʢʘ ʜʦ ʩ. ɼʦʣʥʦ ɹʦʪʝʚʦ, ʨʝʢʠʪʝ  

ɻʠʜʶʨʩʢʘ, ɹʨʝʟʥʠʰʢʘ, ɹʝʣʠʰʢʘ, ɹʨʝʞʘʥʩʢʘ, 

ʄʝʯʢʫʣʩʢʘ, ʉʪʘʨʘ (ɾʝʣʝʟʥʠʰʢʘ), 

ʅʝʜʝʣʝʥʩʢʘ, ʄʘʥʘʩʪʠʨʩʢʘ. 

ʉʨʝʜʥʠʪʝ ʠ ʜʦʣʥʠ ʪʝʯʝʥʠʷ ʥʘ ʨ. ɺʲʨʙʠʮʘ ʩʣʝʜ 

ʛʨ. ɿʣʘʪʦʛʨʘʜ, ʨ. ɹʠʩʝʨʩʢʘ ʩʣʝʜ ʩʝʣʦ ɼʦʣʥʦ 

ɹʦʪʝʚʦ, ʨ. ɼʞʝʙʝʣʩʢʘ ʩʣʝʜ ʛʨ. ɼʞʝʙʝʣ, ʨʝʢʠʪʝ 

ʂʨʫʤʦʚʠʮʘ, ʇʝʨʧʝʨʝʢ, ʇʦʧʦʚʩʢʘ, ɹʷʣʘ. 

ʈʝʢʠʪʝ ɺʨʘʙʯʘ, ʉʝʜʝʣʩʢʘ, ʃʫʜʘ, ʇʲʩʪʨʦʛʦʨʩʢʘ, 

ʚʝʨʦʷʪʥʦ ʠ ʥʷʢʦʡ ʤʘʣʢʠ ʧʨʠʪʦʮʠ ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. 

ɸʨʜʘ. 

ʈʝʬʝʨʝʥʪʥʠ ʠʣʠ ʫʩʣʦʚʥʦ 

ʨʝʬʝʨʝʥʪʥʠʪʝ ʧʫʥʢʪʦʚʝ 

ʈʝʬʝʨʝʥʪʥʠ ʧʫʥʢʪʦʚʝ: 

ʈʝʢʘ ɼʞʝʙʝʣʩʢʘ ʧʨʝʜʠ ʛʨ. ɼʞʝʙʝʣ 

ʈʝʢʘ ʅʝʜʝʣʝʥʩʢʘ ʧʨʝʜʠ ʛʨ. ʅʝʜʝʣʝʥʦ. 

ʈʝʢʘ ʄʘʥʘʩʪʠʨʩʢʘ ʧʨʝʜʠ ʤʠʥʘ Ăʄʨʘʤʦʨñ. 

ʈʝʢʘ ʉʪʘʨʘ (ɾʝʣʝʟʥʠʰʢʘ) ʧʨʠ ʩ. ɾʝʣʝʟʥʠʮʘ. 

ʋʩʣʦʚʥʦ ʨʝʬʝʨʝʥʪʥʠ ʧʫʥʢʪʦʚʝ ʩ ʥʘʡ-ʤʘʣʢʦ 

ʥʘʨʫʰʝʥʠ ʫʩʣʦʚʠʷ: 

ʈʝʢʘ ɹʨʝʞʘʥʩʢʘ ʧʨʝʜʠ ʩ. ʇʦʣʝʪʦ. 

ʈʝʬʝʨʝʥʪʥʠ ʧʫʥʢʪʦʚʝ: 

ʈʝʢʘ ʂʦʧʨʠʚʝʥ ʧʨʝʜʠ ʫʩʪʠʝ. 

ʈʝʢʘ ɹʷʣʘ ʧʨʠ ʩ. ʄʝʜʝʥ ʙʫʢ. 

ʋʩʣʦʚʥʦ ʨʝʬʝʨʝʥʪʥʠ ʧʫʥʢʪʦʚʝ ʩ ʥʘʡ-ʤʘʣʢʦ 

ʥʘʨʫʰʝʥʠ ʫʩʣʦʚʠʷ: 

ʈʝʢʘ ʇʝʨʧʝʨʝʢ ʧʨʠ ʩ. ɼʦʣʥʘ ʢʨʝʧʦʩʪ. 

ʈʝʢʘ ʂʨʫʤʦʚʠʮʘ ʧʨʠ ʫʩʪʠʝ. 

  

ʈʝʬʝʨʝʥʪʥʠ ʧʫʥʢʪʦʚʝ ʥʝ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʧʦʨʘʜʠ 

ʣʠʧʩʘ ʥʘ ʜʘʥʥʠ ʟʘ ɹɽʂ ʟʘ ʤʥʦʛʦ ʦʪ ʨʝʢʠʪʝ 

ʦʪʥʝʩʝʥʠ ʢʲʤ ʪʦʟʠ ʧʦʜʪʠʧ. 

ʉʧʝʮʠʬʠʯʥʠ 

(ʜʠʘʛʥʦʩʪʠʯʥʠ) 

ʪʘʢʩʦʥʠ. 

ɹɽʂ ʄʘʢʨʦʟʦʦʙʝʥʪʦʩ. 

Oligoneuriella rhenana, Ephemerella ignita, 

Cricotopus sylvestris, Chaetogaster cristallinus, 

Simuliidae. 

Baetis alpinus, Baetis vernus, Cheumatopsyche 

lepida, Isonychia ignota, Torleya major, Caenis 

sp., Hydrachnidae. 

Baetis rhodani, Baetis buceraus, Serratella ignita, 

Critocopus sp., Chironomus riparius, Nais sp. 

ɹɽʂ ʌʠʪʦʙʝʥʪʦʩ. 

Cymbella excisa var. ʝxcisa, Gomphonema 

tergestinum, Melosira varians, Achnanthidium 

minutissimum, Amphora pediculus. 

Achnanthidium pyrenaicum, Achnanthidium 

minutissimum, Cocconeis pediculus, Gomphonema 

tergestinum, Gomphonema olivaceum var. 

olivaceum. Cymbella excisa var. ʝxcisa 

Achnanthidium pyrenaicum, Staurosira construens 

var. binodis, Achnanthidium minutissimum, 

Amphora pediculus, Cocconeis placentula var. 

lineata, Nitzschia paleacea. 

ɹɽʂ ʄʘʢʨʦʬʠʪʠ. 

Lemna minor, Myriophyllum spicatum, 

Potamogeton nodosus, Ranunculus 

trichophyllus, Schoenoplectus lacustris, Berula 

erecta, Nasturtium officinale, Veronica 

beccabunga;  

ʍʝʣʦʬʠʪʠ: Alisma lanceolatum, Eleocharis 

palustris, Sparganium erectum, Typha latifolia;  

ʍʠʛʨʦʬʠʪʠ: Lysimachia nummularia; 

ʂʨʘʡʙʨʝʞʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ: Equisetum arvense, 

Carex pseudocyperus, Carex riparia, Cyperus 

longus. 

ɺʦʜʥʠ ʤʲʭʦʚʝ: Brachythecium rivulare, 

Cratoneuron filicinum, Platyhypnidium 

riparioides; 

Veronica anagallis-aquatica, Equisetum fluviatile,  

ʭʝʣʦʬʠʪʠ: Agrostis stolonifera, ʢʨʘʡʙʨʝʞʥʠ: 

Petasites hybridus. 

ʅʘ ʪʦʟʠ ʝʪʘʧ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ 

ʜʠʘʛʥʦʩʪʠʯʥʠ ʪʘʢʩʦʥʠ ʧʦʨʘʜʠ ʦʛʨʘʥʠʯʝʥʠʪʝ 

ʜʘʥʥʠ ʟʘ ʤʘʢʨʦʬʠʪʠ ʚ ʪʦʟʠ ʧʦʜʪʠʧ. 

ɹɽʂ ʈʠʙʠ. ɺʠʜʦʚʝʪʝ Squalius orpheus, Barbus cyclolepis ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʮʝʣʠʷʪ ʨʝʯʝʥ ʪʠʧ R14. ʉʨʝʱʘʪ ʩʝ ʠ ʚ ʪʨʠʪʝ ʧʦʜʪʠʧʘ. 

ʅʘʡ-ʙʣʠʟʲʢ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠ ʪʠʧ 
R-M1 R-M2 R-M5 
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ʂʘʪʝʛʦʨʠʷ: Ăɽʟʝʨʦñ 

ʈʝʬʝʨʝʥʮʠʠ: 

ʌʠʥʘʣʝʥ ʜʦʢʣʘʜ ʧʦ ʧʨʦʝʢʪ: "ʀʥʪʝʨʢʘʣʠʙʨʠʨʘʥʝ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʘʥʘʣʠʟ ʥʘ ʙʠʦʣʦʛʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʟʘ ʢʘʯʝʩʪʚʦ (ɹɽʂ) ʟʘ ʪʠʧʦʚʝʪʝ 

ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʦʙʱʠ ʝʚʨʦʧʝʡʩʢʠ ʪʠʧʦʚʝ ʚ ɻʝʦʛʨʘʬʩʢʠʪʝ ʛʨʫʧʠ ʟʘ 

ʠʥʪʝʨʢʘʣʠʙʨʘʮʠʷ". 

ɹʝʣʢʠʥʦʚʘ ɼ., ɻʝʯʝʚʘ ɻ., ʏʝʰʤʝʜʞʠʝʚ ʉ., ɼʠʤʠʪʨʦʚʘ-ɼʶʣʛʝʨʦʚʘ ʀ., ʄʣʘʜʝʥʦʚ ʈ., ʄʘʨʠʥʦʚ ʄ., ʊʝʥʝʚʘ ʀ., ʉʪʦʷʥʦʚ ʇ., ʀʚʘʥʦʚ ʇ., 

ʄʠʭʦʚ ʉ., ʇʝʭʣʠʚʘʥʦʚ ʃ., ɺʘʨʘʜʠʥʦʚʘ ɽ., ʂʘʨʘʛʴʦʟʦʚʘ ʎ., ɺʘʩʠʣʝʚ ʄ., ɸʧʦʩʪʦʣʫ ɸ., ɺʝʣʢʦʚ ɹ., ʇʘʚʣʦʚʘ ʄ., 2013. ɹʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʠ 

ʝʢʦʣʦʛʠʯʥʘʪʘ ʦʮʝʥʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʚ ɹʲʣʛʘʨʠʷ. ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ "ʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠ", 235 ʩʪʨ. ISBN 

978-954-423-824-7. 

ʇʘʩʧʦʨʪʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʪʠʧʦʚʝ ʨʝʢʠ ʠ ʝʟʝʨʘ ʚ ɽʢʦʨʝʛʠʦʥ ˉ 12 ʇʦʥʪʠʡʩʢʘ ʧʨʦʚʠʥʮʠʷ ʠ ʚ ɽʢʦʨʝʛʠʦʥ ˉ 7 ʀʟʪʦʯʥʠ ɹʘʣʢʘʥʠ. 

ʀʚʘʥ ɹʦʥʜʝʚ, 1991. ʈʘʩʪʠʪʝʣʥʦʩʪʪʘ ʥʘ ɹʲʣʛʘʨʠʷ, ʢʘʨʪʘ ʚ ʄ 1:600000 ʩ ʦʙʷʩʥʠʪʝʣʝʥ ʪʝʢʩʪ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʦ ʠʟʜʘʪʝʣʩʪʚʦ Ăʉʚ. ʂʣʠʤʝʥʪ 

ʆʭʨʠʜʩʢʠñ, ʉʦʬʠʷ, 184 ʩʪʨ. 

Detelina BELKINOVA, Marin MARINOV, Doychin TODOROV, Georg WOLFRAM, Robert KONECNY, 2022, Verification of the typology 

of lakes. Technical report under the project "Validation of the typology and classification system in Bulgaria for assessment the ecological status 

of surface water bodies of categories ñriverò, ñlakeò and ñtransitional waters", Final Report Annex 6.5, World Bank Contract Ref. 7195735, 

Vienna ï Sofia. 

Georg WOLFRAM, Detelina BELKINOVA, Marin MARINOV, Karl DONABAUM, 2022, Methods for the analysis of BQEs, reference 

conditions and the ecological status classification system in the target types of surface waters ï phytoplankton. Technical report under the project 

"Validation of the typology and classification system in Bulgaria for assessment the ecological status of surface water bodies of categories 

ñriverò, ñlakeò and ñtransitional waters", Final Report Annex 6.5, World Bank Contract Ref. 7195735, Vienna ï Sofia. 

ʈʝʬʝʨʝʥʪʥʠ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʪʠʧʦʚʝʪʝ ʝʩʪʝʩʪʚʝʥʠ ʝʟʝʨʘ ʚ ɽʢʦʨʝʛʠʦʥ 12. 

ʍʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ 

L2 

ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ 

ʷʟʦʚʠʨʠ 

L4 

ʈʘʚʥʠʥʥʠ ʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ 

ʙʣʘʪʘ 

L5 

ʂʨʘʡʨʝʯʥʠ ʝʟʝʨʘ 

L5a 

ʂʨʘʡʨʝʯʥʠ ʙʣʘʪʘ 

L7 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʣʘʜʢʦʚʦʜʥʠ ʝʟʝʨʘ ʠ 

ʙʣʘʪʘ 

L8 

ʏʝʨʥʦʤʦʨʩʢʠ ʩʣʘʙʦ 

ʩʦʣʝʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ 

ʇʣʦʱ (km2) 

ʉʪʘʨʦʧʣʘʥʠʥʩʢʠ 

ʝʩʪʝʩʪʚʝʥʠ ʝʟʝʨʘ, ʩ ʤʥʦʛʦ 

ʤʘʣʢʘ ʧʣʦʱ - ʦʙʠʢʥʦʚʝʥʦ 

<0,1 km2 

ʀʟʦʣʠʨʘʥʠ ʤʘʣʢʠ ʙʣʘʪʘ ʠ 

ʝʟʝʨʘ ʩ ʤʘʣʢʘ ʧʣʦʱ - 

ʦʙʠʢʥʦʚʝʥʥʦ <0,1 ʜʦ 0,5 

km2 

ʄʘʣʢʠ ʜʦ ʩʨʝʜʥʠ 

ʢʨʘʡʨʝʯʥʠ ʝʟʝʨʘ (ʝʟ. 

ʉʨʝʙʲʨʥʘ) - ʦʙʠʢʥʦʚʝʥʥʦ 

<5 km2. 

ʄʥʦʛʦ ʤʘʣʢʠ - ʦʙʠʢʥʦʚʝʥʦ 

<0,5 km2, ʢʨʘʡʨʝʯʥʠ 

ʧʝʨʠʦʜʠʯʥʦ ʥʘʚʦʜʥʝʥʠ 

ʚʣʘʞʥʠ ʟʦʥʠ ʩ 

ʉʣʘʜʢʦʚʦʜʥʠ ʢʨʘʡʙʨʝʞʥʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ, ʤʘʣʢʠ ʠ 

ʩʨʝʜʥʠ ʧʦ ʨʘʟʤʝʨ - 

ʦʙʠʢʥʦʚʝʥʦ <3,5 km2. 

ʆʣʠʛʦʭʘʣʠʥʥʠ 

ʢʨʘʡʙʨʝʞʥʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ 

ʩʲʩ ʩʠʣʥʦ ʚʘʨʠʘʙʠʣʥʠ 

ʨʘʟʤʝʨʠ - ʜʦ >10 km2. 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ 

ʚʨʝʤʝʥʥʠ ʚʦʜʦʝʤʠ, 

ʢʨʘʡʨʝʯʥʠ ʙʣʘʪʘ. 

ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ 

ɺ ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ, 

ʯʘʩʪʠʯʥʦ ʧʦ-ʥʠʩʢʦ -  

> (600) 800 m. 

ɺ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ ʠ 

ʨʘʚʥʠʥʥʘ ʟʦʥʘ. 

ɺ ʨʘʚʥʠʥʥʘʪʘ ʟʦʥʘ - 

ʦʙʠʢʥʦʚʝʥʦ <80 m. 
ɺ ʨʘʚʥʠʥʥʘʪʘ ʟʦʥʘ - <80 m. 

ɺ ʨʘʚʥʠʥʥʘʪʘ ʢʨʘʡʙʨʝʞʥʘ, 

ʯʝʨʥʦʤʦʨʩʢʘ ʟʦʥʘ - <5 m. 

ɺ ʨʘʚʥʠʥʥʘʪʘ ʢʨʘʡʙʨʝʞʥʘ, 

ʯʝʨʥʦʤʦʨʩʢʘ ʟʦʥʘ - <5 m. 

ʉʨʝʜʥʘ ʜʲʣʙʦʯʠʥʘ 

(m) 
ʇʣʠʪʢʠ ʝʟʝʨʘ - ʧʦʜ 3 m. 

ʇʣʠʪʢʠ ʝʟʝʨʘ ʠ ʙʣʘʪʘ - ʧʦʜ 

3 m (ʨʷʜʢʦ ʧʦʚʝʯʝ). 

ʇʣʠʪʢʠ ʝʟʝʨʘ - ʦʙʠʢʥʦʚʝʥʦ 

< 3 m (ʨʷʜʢʦ ʧʦʚʝʯʝ). 

ʇʣʠʪʢʠ ʚʦʜʦʝʤʠ - 

ʦʙʠʢʥʦʚʝʥʦ < 3 m. 

ʇʣʠʪʢʠ ʚʦʜʦʝʤʠ, ʩʨʝʜʥʘʪʘ 

ʜʲʣʙʦʯʠʥʘ ʦʙʠʢʥʦʚʝʥʦ ʝ < 

3 m. 

ʇʣʠʪʢʠ ʝʟʝʨʘ - ʦʙʠʢʥʦʚʝʥʦ 

<6 m ʩʨʝʜʥʘ ʜʲʣʙʦʯʠʥʘ 

(ʨʷʜʢʦ ʧʦʚʝʯʝ). 

ʉʝʟʦʥʥʠ ʧʨʦʤʝʥʠ 

ʚʲʚ ʚʦʜʥʦʪʦ ʥʠʚʦ 

ʉʣʘʙʠ ʜʦ ʫʤʝʨʝʥʠ ʩʝʟʦʥʥʠ 

ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ 

ʦʩʥʦʚʥʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ 

ʧʦʪʦʮʠ ʠ ʧʦʜʟʝʤʥʠ ʚʦʜʠ. 

ʋʤʝʨʝʥʠ ʩʝʟʦʥʥʠ 

ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ 

ʦʩʥʦʚʥʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ 

ʧʦʪʦʮʠ, ʜʲʞʜʦʚʥʠ ʠ 

ʧʦʜʟʝʤʥʠ, ʜʨʝʥʠʨʘʱʠ, 

ʚʦʜʠ. 

ɿʥʘʯʠʪʝʣʥʠ ʩʝʟʦʥʥʠ 

ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ɽʟʝʨʦʪʦ ʉʨʝʙʲʨʥʘ ʩʝ 

ʧʦʜʭʨʘʥʚʘ ʦʩʥʦʚʥʦ ʯʨʝʟ 

ʧʨʠʪʦʢ ʥʘ ʜʫʥʘʚʩʢʠ ʨʝʯʥʠ 

ʚʦʜʠ. 

ɿʥʘʯʠʪʝʣʥʠ ʩʝʟʦʥʥʠ 

ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ 

ʦʩʥʦʚʥʦ ʦʪ ʜʲʞʜʦʚʥʠ ʠ 

ʧʦʜʟʝʤʥʠ, ʜʨʝʥʠʨʘʱʠ, 

ʚʦʜʠ. 

ʋʤʝʨʝʥʠ ʜʦ ʟʥʘʯʠʪʝʣʥʠ 

ʩʝʟʦʥʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ 

ʚʦʜʥʦʪʦ ʥʠʚʦ. 

ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʦʪ 

ʧʦʚʲʨʭʥʦʩʪʥʠ, ʜʲʞʜʦʚʥʠ ʠ 

ʧʦ ʩʣʘʙʦ ʧʦʜʟʝʤʥʠ, 

ʜʨʝʥʠʨʘʱʠ, ʚʦʜʠ. 

ʋʤʝʨʝʥʠ ʜʦ ʟʥʘʯʠʪʝʣʥʠ 

ʩʝʟʦʥʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ 

ʚʦʜʥʦʪʦ ʥʠʚʦ. 

ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʦʪ 

ʧʦʚʲʨʭʥʦʩʪʥʠ, ʜʲʞʜʦʚʥʠ ʠ 

ʧʦʜʟʝʤʥʠ, ʜʨʝʥʠʨʘʱʠ ʠ 

ʧʫʢʥʘʪʠʥʥʠ ʚʦʜʠ. 

ʏʘʩʪʠʯʥʦ ʥʘʚʣʠʟʘʥʝ ʥʘ 

ʩʦʣʝʥʘ ʤʦʨʩʢʘ ʚʦʜʘ. 

ɺʨʝʤʝ ʥʘ ʧʨʝʩʪʦʡ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ 

ʄʠʢʪʠʯʥʦʩʪ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ 

ʉʦʣʝʥʦʩʪ ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʆʣʠʛʦʭʘʣʠʥʥʠ - 0,5-5ă. 

ʂʦʣʠʯʝʩʪʚʦ, 

ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʫʙʩʪʨʘʪʠ ʥʘ 

ʝʟʝʨʥʦʪʦ ʣʝʛʣʦ 

ʄʠʢʩ ʦʪ ʪʚʲʨʜʠ ʬʨʘʢʮʠʠ - 

ʢʘʤʲʥʠ, ʯʘʢʲʣ ʠ ʤʝʢʠ 

ʬʨʘʢʮʠʠ - ʧʷʩʲʮʠ. 

ʂʘʤʝʥʠʩʪʠ ʠ ʧʷʩʲʯʥʠ 

ʩʝʜʠʤʝʥʪʠ. 

ʆʩʥʦʚʥʦ ʤʝʢ ʩʫʙʩʪʨʘʪ, 

ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʷʩʲʮʠ ʠ 

ʪʠʥʠ. 

ʆʩʥʦʚʥʦ ʤʝʢ ʩʫʙʩʪʨʘʪ, 

ʧʨʝʜʩʪʘʚʝʥ ʦʪ ʧʷʩʲʮʠ ʠ 

ʪʠʥʠ. 

ɺ ʩʲʩʪʘʚʘ ʥʘ ʜʲʥʥʠʷʪ 

ʩʫʙʩʪʨʘʪ ʜʦʤʠʥʠʨʘ 

ʛʣʠʥʘʪʘ - ʢʘʣʝʥ ʩʫʙʩʪʨʘʪ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʦʪ ʦʨʛʘʥʠʯʝʥ 

ʧʨʦʠʟʭʦʜ. 

ʆʩʥʦʚʥʦ ʧʝʩʲʯʣʠʚʦ-ʪʠʥʝʩʪ 

ʜʲʥʝʥ ʩʫʙʩʪʨʘʪ, ʨʷʜʢʦ, ʥʘ 

ʤʝʩʪʘ, ʧʨʠʤʝʩʝʥ ʩ ʯʘʢʲʣ. 

ɺ ʩʲʩʪʘʚʘʥʘ ʜʲʥʥʠʷ 

ʩʫʙʩʪʨʘʪ ʜʦʤʠʥʠʨʘʪ 

ʤʝʢʠʪʝ ʬʨʘʢʮʠʠ - ʪʠʥʷ ʠ 

ʧʷʩʲʢ, ʚʢʣʶʯʠʪʝʣʥʦ ʦʪ 

ʦʨʛʘʥʠʯʝʥ ʧʨʦʠʟʭʦʜ ʥʘ 

ʤʝʩʪʘ ʧʨʠʤʝʩʝʥ ʩ ʛʣʠʥʘ. 

ɻʝʦʣʦʛʠʷ 

ʉʤʝʩʝʥʘ: ʩʠʣʠʢʘʪʥʠ 

(ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʛʨʘʥʠʪʠ), ʩʝʜʠʤʝʥʪʥʠ 

ʩʢʘʣʠ (ʧʨʝʜʠʤʥʦ 

ʧʷʩʲʯʥʠʮʠ, ʘʣʝʚʨʦʣʠʪʠ ʠ 

ʤʝʨʛʝʣʠ) ʠ ʢʘʨʩʪ. 

ʉʤʝʩʝʥʘ - ʢʘʨʩʪ ʠ ʢʨʝʜʥʠ 

ʘʥʜʝʟʠʪʠ (ʩʠʣʠʢʘʪʥʠ 

ʩʢʘʣʠ). 

ʉʤʝʩʝʥʘ ʛʝʦʣʦʛʠʷ: 

ʢʚʘʪʝʨʥʠ ʠ ʥʝʦʛʝʥʥʠ 

ʦʪʣʘʛʘʥʠʷ (ʧʦʚʝʯʝʪʦ 

ʢʨʘʡʨʝʯʥʠ), ʧʦ-ʨʷʜʢʦ 

ʢʘʨʩʪʦʚʠ (ʙʘʨʝʤ-ʘʧʪʩʢʠ 

ʚʘʨʦʚʠʢ) (ʝʟ. ʉʨʝʙʲʨʥʘ) 

ʉʤʝʩʝʥʘ ʛʝʦʣʦʛʠʷ: 

ʢʚʘʪʝʨʥʠ ʠ ʥʝʦʛʝʥʥʠ 

ʥʘʩʣʘʛʠ (ʧʦʚʝʯʝʪʦ 

ʢʨʘʡʨʝʯʥʠ), ʧʦ-ʨʷʜʢʦ 

ʢʘʨʩʪ (ʙʘʨʝʤ-ʘʧʪʩʢʠ 

ʚʘʨʦʚʠʢ). 

ʂʘʨʩʪʦʚʠ ʚʦʜʠ ʦʪ 

ʩʘʨʤʘʪʩʢʠʷ ʚʦʜʦʥʦʩʝʥ 

ʭʦʨʠʟʦʥʪ, ʢʚʘʪʝʨʥʝʨʥʠ 

ʛʣʠʥʠ ʚ "ʫʜʘʚʝʥʠ" ʨʝʯʥʠ 

ʜʦʣʠʥʠ. 

ʉʤʝʩʝʥʘ: ʢʚʘʪʝʨʥʝʨʥʠ 

ʩʝʜʠʤʝʥʪʠ, ʧʦʜʣʦʞʝʥʠ ʦʪ 

ʧʘʣʝʦʛʝʰʢʠ ʩʝʜʠʤʝʥʪʥʠ 

ʩʢʘʣʠ, ʢʚʘʪʝʨʥʝʨʥʠ 

ʩʝʜʠʤʝʥʪʠ (ʧʨʝʜʠʤʥʦ 

ʛʣʠʥʠ). 

ʉʪʨʫʢʪʫʨʘ ʥʘ 

ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ, 

ʩʫʙʩʪʨʘʪ 

ʇʦʣʝʛʘʪʠ  (10 - 30Á) ʜʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á), 

ʯʘʢʲʣʝʩʪʠ ʜʦ ʧʝʩʲʢʣʠʚʠ ʩ 

ʭʠʛʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ.  

ʇʦʣʝʛʘʪʠ  (10 - 30Á) ʜʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á) ʩ 

ʭʠʜʨʦ ʠ ʭʠʜʨʦʬʠʪʥʘ 

ʪʨʝʚʠʩʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʉʠʣʥʠ ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ 

ʭʝʣʦʬʠʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ ʩ 

ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ.  

ʇʦʣʝʛʘʪʠ  (10 - 30Á) ʜʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á) ʩ 

ʭʠʜʨʦ ʠ ʭʠʜʨʦʬʠʪʥʘ 

ʪʨʝʚʠʩʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʉʠʣʥʠ ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ 

ʭʝʣʦʬʠʪʠ ʥʘ ʛʨʘʥʠʮʘʪʘ ʩ 

ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ.  

ʇʦʣʝʛʘʪʠ (10 - 30Á), ʢʘʣʥʠ 

ʨʝʯʥʠ ʙʨʝʛʦʚʝ ʩ ʭʠʜʨʦ ʠ 

ʭʠʜʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʉʠʣʥʠ 

ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ ʭʝʣʦʬʠʪʠ 

ʥʘ ʛʨʘʥʠʮʘʪʘ ʩ ʙʨʝʛʦʚʘʪʘ 

ʟʦʥʘ. 

ʇʦʣʝʛʘʪʠ (10 - 30Á), 

ʧʝʩʲʢʣʠʚʠ ʙʨʝʛʦʚʝ ʩ ʭʠʜʨʦ 

ʠ ʭʠʜʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʉʠʣʥʠ 

ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ ʭʝʣʦʬʠʪʠ 

ʥʘ ʛʨʘʥʠʮʘʪʘ ʩ ʙʨʝʛʦʚʘʪʘ 

ʟʦʥʘ. 

ʇʦʣʝʛʘʪʠ  (10 - 30Á) ʜʦ 

ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á) 

ʧʝʩʲʢʣʠʚʠ ʜʦ ʢʘʣʥʠ 

ʙʨʝʛʦʚʝ ʩ ʭʠʜʨʦ ʠ 

ʭʠʜʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʉʠʣʥʠ 

ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ ʭʝʣʦʬʠʪʠ 

ʥʘ ʛʨʘʥʠʮʘʪʘ ʩ ʙʨʝʛʦʚʘʪʘ 

ʟʦʥʘ. 

ʄʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ 

(ʧʦʢʨʠʪʠʝ) 

ʉʣʘʙʦ ʨʘʟʚʠʪʠ 

ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ - 

ʦʩʥʦʚʥʦ ʧʦʪʦʧʝʥʠ ʤʲʭʦʚʝ. 

ʉʠʣʥʦ ʤʘʢʨʦʬʠʪʥʦ 

ʧʦʢʨʠʪʠʝ ʠ ʥʘ ʪʨʠʪʝ 

ʝʢʦʣʦʛʠʯʥʠ ʛʨʫʧʠ - 

ɿʥʘʯʠʤʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ ʠ 

ʦʪ ʪʨʠʪʝ ʝʢʦʣʦʛʠʯʥʠ 

ʉʠʣʥʦ ʠ ʙʘʣʘʥʩʠʨʘʥʦ 

ʤʘʢʨʦʬʠʪʥʦ ʧʦʢʨʠʪʠʝ ʠ ʥʘ 

ʪʨʠʪʝ ʝʢʦʣʦʛʠʯʥʠ ʛʨʫʧʠ. 

ɽʩʪʝʩʪʚʝʥʠʪʝ ʝʟʝʨʘ ʠʤʘʪ 

ʩʠʣʥʦ ʨʘʟʚʠʪʠ ʤʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ ʦʪ ʧʦʪʦʧʝʥʠ ʠ 

ɿʥʘʯʠʪʝʣʥʦ ʦʙʨʘʩʪʚʘʥʝ ʩ 

ʤʘʢʨʦʬʠʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ 

- ʧʦʪʦʧʝʥʠ ʠ ʢʨʘʡʙʨʝʞʥʠ 
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ʇʦ-ʨʷʜʢʦ ʦʙʨʘʩʪʚʘʥʠʷ ʦʪ 

ʭʝʣʦʚʠʪʥʠ ʚʠʜʦʚʝ ʥʘ 

ʤʘʣʢʠ ʛʨʫʧʠ ʥʘ ʛʨʘʥʠʮʘʪʘ 

ʩ ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ. 

ʧʦʪʦʧʝʥʠ, ʧʣʘʚʘʱʠ ʠ 

ʭʝʣʦʬʠʪʠ (ʚʦʜʥʠ ʤʲʭʦʚʝ, 

ʭʘʨʦʚʠ ʚʦʜʦʨʘʩʣʠ, 

ʧʦʢʨʠʪʦʩʝʤʝʥʥʠ 

ʨʘʩʪʝʥʠʷ). ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ 

ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ ʩʲʱʦ ʝ 

ʟʘʝʪʦ ʦʪ ʤʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ.  

ʛʨʫʧʠ. ʏʘʩʪ ʦʪ ʚʦʜʥʦʪʦ 

ʦʛʣʝʜʘʣʦ ʩʲʱʦ ʝ ʟʘʝʪʦ ʦʪ 

ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ.  

ʇʨʠ ʜʦʙʨʦ ʝʢʦʣʦʛʠʯʥʦ 

ʩʲʩʪʦʷʥʠʝ ʪʘʢʲʚ ʪʠʧ ʝʟʝʨʘ 

ʠʤʘʪ ʚʠʩʦʢʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʦʪ ʞʠʟʥʝʥʠ ʬʦʨʤʠ ʩ 

ʜʦʤʠʥʠʨʘʥʝʪʦ ʥʘ ʨ. 

Ceratophyllum, Salvinia 

natans, Nymphaea alba, 

Nuphar lutea, ʠ ʚ ʧʦ-ʤʘʣʢʘ 

ʩʪʝʧʝʥ ʥʘ ʙʨʠʦʬʠʪʠ 

(Fontinalis antipyretica, 

Riccia fluitans). ɻʦʣʷʤʘ 

ʯʘʩʪ ʦʪ ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ 

ʩʲʱʦ ʝ ʟʘʝʪʦ ʦʪ 

ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ.  

ʧʣʘʚʘʱʠ ʚʠʜʦʚʝ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʦʙʠʣʥʠ 

ʢʨʘʡʙʨʝʞʥʠ (ʭʝʣʦʬʠʪʠ) . 

"ʄʘʢʨʦʬʠʪʝʥ" ʪʠʧ ʝʟʝʨʘ, 

ʢʘʪʦ ʥʘ ʤʝʩʪʘ 

ʩʲʦʙʱʝʩʪʚʘʪʘ ʦʙʨʘʟʫʚʘ 

ʧʣʲʪʥʠ ʤʘʩʠʚʠ ʜʦ ʧʦʯʪʠ 

ʧʣʲʪʥʦ ʧʦʢʨʠʪʠʝ ʚ 

ʧʣʠʪʢʠʪʝ ʫʯʘʩʪʲʮʠ. 

ʩʲʦʙʱʝʩʪʚʘ. ʅʘ ʤʝʩʪʘ 

ʦʙʨʘʟʫʚʘʪ ʧʣʲʪʥʠ ʤʘʩʠʚʠ 

ʜʦ ʧʦʯʪʠ ʧʣʲʪʥʦ ʧʦʢʨʠʪʠʝ 

ʚ ʧʣʠʪʢʠʪʝ ʫʯʘʩʪʲʮʠ. 

ʆʢʦʣʝʥ ʣʘʥʜʰʘʬʪ 

ʐʠʨʦʢʦʣʠʩʪʥʘ ʛʦʨʩʢʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʧʨʠʤʝʩʝʥʘ ʩ 

ʤʦʟʘʠʯʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ 

ʪʨʝʚʠʩʪʠ ʩʲʦʙʱʝʩʪʚʘ. 

ʆʪʢʨʠʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʪʨʝʚʠʩʪʠ ʠ ʭʨʘʩʪʦʚʠ 

ʩʲʦʙʱʝʩʪʚʘ, ʧʦ-ʨʷʜʢʦ 

ʜʲʨʚʝʩʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʆʪʢʨʠʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʪʨʝʚʠʩʪʠ ʠ ʭʨʘʩʪʦʚʠ 

ʩʲʦʙʱʝʩʪʚʘ, ʧʦ-ʨʷʜʢʦ 

ʜʲʨʚʝʩʪʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ɻʦʨʩʢʘ, ʰʠʨʦʢʦʣʠʩʪʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʆʪʢʨʠʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ 

ʪʨʝʚʠʩʪʠ ʩʲʦʙʱʝʩʪʚʘ. 

ʉʲʱʝʩʪʚʫʚʘ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ 

ʢʨʘʡʙʨʝʞʥʘʪʘ 

ʯʝʨʥʦʤʦʨʩʢʘ ʟʦʥʘ.  

ʐʠʨʦʢʦʣʠʩʪʥʘ ʛʦʨʩʢʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʉʲʱʝʩʪʚʫʚʘ 

ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ 

ʢʨʘʡʙʨʝʞʥʘʪʘ 

ʯʝʨʥʦʤʦʨʩʢʘ ʟʦʥʘ.  

ʊʠʧʦʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ 

ʨʝʯʥʠʷ ʪʠʧ ʠ 

ʛʝʦʛʨʘʬʩʢʦʪʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

ʐʠʨʦʢʦʣʠʩʪʥʠ 

ʩʪʘʨʦʧʣʘʥʠʥʩʢʠ ʛʦʨʠ ʦʪ 

ʦʙʠʢʥʦʚʝʥ ʙʫʢ, ʤʠʟʠʡʩʢʠ 

ʙʫʢ, ʛʦʨʫʥ ʥʘ ʤʝʩʪʘ 

ʧʨʠʤʝʩʝʥʠ ʩ ʦʙʠʢʥʦʚʝʥ 

ʛʘʙʲʨ. 

ʐʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ 

ʛʨʘʥʠʮʘ, ʚʝʨʛʠʣʠʝʚ ʜʲʙ, 

ʙʨʷʩʪ, ʧʦʣʩʢʠ ʷʩʝʥ, ʣʝʪʝʥ ʠ 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ, 

ʭʨʘʩʪʦʚʠ ʠ ʪʨʝʚʠʩʪʠ 

ʩʪʝʧʥʠ ʠ ʢʩʝʨʦʪʝʨʤʥʠ 

ʬʦʨʤʘʮʠʠ. ʅʘ ʤʥʦʛʦ ʤʝʩʪʘ 

ʢʦʨʝʥʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ ʧʨʦʠʟʚʦʜʥʘ. 

ʐʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ 

ʮʝʨ, ʚʠʨʛʠʣʠʝʚ ʠ 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ, 

ʛʨʘʥʠʮʘ ʠ ʢʝʣʷʚ ʛʘʙʲʨ, 

ʤʝʟʦʢʩʝʨʦʪʝʨʤʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʅʘ ʤʥʦʛʦ 

ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ. 

ɿʘʣʠʚʥʠ ʛʦʨʠ ʦʪ ʯʝʨʥʘ 

ʝʣʰʘ, ʚʲʨʙʠ (Salix sp.) ʠ 

ʪʦʧʦʣʠ (Populus sp.).  

ʐʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ 

ʮʝʨ, ʙʣʘʛʫʥ, ʚʠʨʛʠʣʠʝʚ, 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ, ʧʦʣʩʢʠ 

ʙʨʷʩʪ, ʧʦʣʩʢʠ ʷʩʝʥ, ʙʣʘʪʥʦ 

ʠ ʤʦʯʫʨʥʘ ʭʠʛʨʦʬʠʪʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, 

ʤʝʟʦʢʩʝʨʦʪʝʨʤʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʅʘ ʤʥʦʛʦ 

ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ. 

ʐʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ 

ʮʝʨ ʠ ʙʣʘʛʫʥ, ʙʣʘʪʥʦ ʠ 

ʤʦʯʫʨʥʘ ʭʠʛʨʦʬʠʪʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, ʧʩʘʤʦʬʠʪʥʠ 

ʪʨʝʚʥʠ ʬʦʨʤʘʮʠʠ. ʅʘ 

ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ ʟʘʤʝʥʝʥʘ ʩ 

ʧʨʦʠʟʚʦʜʥʘ. 

ʇʨʠʤʝʨʥʠ ʝʟʝʨʘ ʠ 

ʙʣʘʪʘ 

ʄʘʣʢʠ ʩʪʘʨʦʧʣʘʥʠʥʩʢʠ 

ʝʩʪʝʩʪʚʝʥʠ ʝʟʝʨʘ ʚ 

ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ ʥʘʜ 600 

m. ʥʘʜʤ. ʚʠʩʦʯʠʥʘ. 

ɼʨʘʛʦʤʘʥʩʢʦ ʙʣʘʪʦ, 

ɸʣʜʦʤʠʨʦʚʩʢʦ ʙʣʘʪʦ 
ʝʟ. ʉʨʝʙʲʨʥʘ 

ɺʝʣʴʦʚ ʚʠʨ, ʝʟʝʨʦ 

ɸʨʢʫʪʠʥʦ 

ʝʟ. ɼʫʨʘʥʢʫʣʘʢ, 

ʐʘʙʣʝʥʩʢʘ ʝʟʝʨʦ, 

ɽʟʝʨʝʪʩʢʦ ʝʟʝʨʦ, ʝʟ. 

ʄʘʥʜʨʘ 

ʝʟ. ɸʣʝʧʫ, ɼʷʚʦʣʩʢʦʪʦ 

ʙʣʘʪʦ, ʝʟ. ʉʪʦʤʦʧʦʣʫ 

 

ʈʝʬʝʨʝʥʪʥʠ ʭʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʪʠʧʦʚʝʪʝ ʝʩʪʝʩʪʚʝʥʠ ʝʟʝʨʘ ʚ ɽʢʦʨʝʛʠʦʥ 7. 

ʍʠʜʨʦʤʦʨʬʦʣʦʛʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ 

L1 

ɸʣʧʠʡʩʢʠ ʛʣʘʮʠʘʣʥʠ ʝʟʝʨʘ 

L3 

ʇʣʘʥʠʥʩʢʠ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ 

L6 

ʂʨʘʡʨʝʯʥʠ ʚʣʘʞʥʠ ʟʦʥʠ 

ʇʣʦʱ (km2) 
ɺʠʩʦʢʦʧʣʘʥʠʥʩʢʠ ʝʟʝʨʘ, ʩ ʤʥʦʛʦ ʤʘʣʢʘ ʧʣʦʱ - 

ʦʙʠʢʥʦʚʝʥʦ <0,15 km2. 

ʇʣʘʥʠʥʩʢʠ, ʪʦʨʬʝʥʠ, ʝʟʝʨʘ ʩ ʤʘʣʢʘ ʧʣʦʱ - ʦʙʠʢʥʦʚʝʥʦ 

<0,1 km2. 

ʂʨʘʡʨʝʯʥʠ ʧʝʨʠʦʜʠʯʥʦ ʟʘʣʠʚʘʝʤʠ ʚʣʘʞʥʠ ʟʦʥʠ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʚʨʝʤʝʥʥʠ ʚʦʜʦʝʤʠ, ʢʨʘʡʨʝʯʥʠ ʙʣʘʪʘ, 

ʤʲʨʪʚʠʮʠ/ ʩʪʘʨʠʮʠ, ʩʪʘʨʠ ʨʝʯʥʠ ʢʦʨʠʪʘ ʩ ʧʣʦʱ 

ʦʙʠʢʥʦʚʝʥʦ <0.5 km2. 
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ʅʘʜʤʦʨʩʢʘ ʚʠʩʦʯʠʥʘ ʆʙʠʢʥʦʚʝʥʦ > 2000 m 
ɺ ʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ- ʦʙʠʢʥʦʚʝʥʦ ʥʘʜ 1000 - 1200 m, 

ʯʘʩʪʠʯʥʦ ʧʦ-ʥʠʩʢʦ - > 800 m. 

ɺ ʨʘʚʥʠʥʥʘʪʘ ʠ ʧʦ-ʨʷʜʢʦ ʚ ʧʦʣʫʧʣʘʥʠʥʩʢʘʪʘ ʟʦʥʘ <300 

m. 

ʉʨʝʜʥʘ ʜʲʣʙʦʯʠʥʘ 

(m) 

ʆʪ < 3 ʜʦ 15 m (ʨʷʜʢʦ >20 m). ʄʥʦʛʦ ʚʠʩʦʢʘ 

ʧʨʦʟʨʘʯʥʦʩʪ ʥʘ ʚʦʜʘʪʘ (ʯʝʩʪʦ SD >15 m). 

ʄʥʦʛʦ ʧʣʠʪʢʠ ʝʟʝʨʘ ʩʲʩ ʩʨʝʜʥʘ ʜʲʣʙʦʯʠʥʘ ʦʙʠʢʥʦʚʝʥʥʦ 

<3 m.  

ʇʣʠʪʢʠ ʚʦʜʦʝʤʠ, ʩʨʝʜʥʘʪʘ ʜʲʣʙʦʯʠʥʘ ʦʙʠʢʥʦʚʝʥʦ ʝ < 3 

m (ʨʷʜʢʦ ʧʦʚʝʯʝ ï ʟʘ ʥʷʢʦʠ ʙʘʣʘʩʪʠʝʨʥʠ Ăʝʟʝʨʘò). 

ʉʝʟʦʥʥʠ ʧʨʦʤʝʥʠ 

ʚʲʚ ʚʦʜʥʦʪʦ ʥʠʚʦ 

ʉʣʘʙʠ ʩʝʟʦʥʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ ʥʠʚʦ. 

ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʦʩʥʦʚʥʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʧʦʪʦʮʠ. 

ʆʙʠʢʥʦʚʝʥʥʦ ʩʣʘʙʠ ʩʝʟʦʥʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʦʩʥʦʚʥʦ ʦʪ ʧʦʜʟʝʤʥʠ ʚʦʜʠ, ʧʦ-

ʨʷʜʢʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʧʦʪʦʮʠ. ɽʟʝʨʘʪʘ, ʯʠʡʪʦ ʧʨʠʪʦʢ ʝ 

ʩʘʤʦ ʦʪ ʧʦʚʲʨʭʥʦʩʪʥʠ ʜʲʞʜʦʚʥʠ ʠ ʩʥʝʞʥʠ ʚʦʜʠ ʠʤʘʪ 

ʟʥʘʯʠʤʦ ʬʣʫʢʪʦʘʮʠʠ ʜʦ ʯʘʩʪʠʯʥʦ ʧʨʝʩʲʭʚʘʥʝ ʚ ʣʝʪʥʠʷʪ 

ʩʝʟʦʥ. 

ʋʤʝʨʝʥʠ ʜʦ ʟʥʘʯʠʪʝʣʥʠ ʩʝʟʦʥʥʠ ʢʦʣʝʙʘʥʠʷ ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ. ʇʦʜʭʨʘʥʚʘʥʝʪʦ ʝ ʦʩʥʦʚʥʦ ʦʪ ʜʲʞʜʦʚʥʠ ʠ 

ʧʦʜʟʝʤʥʠ, ʜʨʝʥʠʨʘʱʠ, ʚʦʜʠ. 

ɺʨʝʤʝ ʥʘ ʧʨʝʩʪʦʡ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ ʅʝʨʝʣʝʚʘʥʪʥʦ 

ʄʠʢʪʠʯʥʦʩʪ ʄʦʥʦʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ ʇʦʣʠʤʠʢʪʠʯʥʠ 

ʉʦʣʝʥʦʩʪ ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă ʉʣʘʜʢʦʚʦʜʥʠ - <0,5ă 

ʂʦʣʠʯʝʩʪʚʦ, 

ʩʪʨʫʢʪʫʨʘ ʠ 

ʩʫʙʩʪʨʘʪʠ ʥʘ 

ʝʟʝʨʥʦʪʦ ʣʝʛʣʦ 

ɼʦʤʠʥʠʨʘʪ ʪʚʲʨʜʠʪʝ ʬʨʘʢʮʠʠ, ʛʦʣʝʤʠ ʢʘʤʲʥʠ (>256 

mm) ʠ ʚʘʣʯʝʩʪʠ ʢʘʤʲʥʠ (64-256 mm). ʂʘʤʝʥʠʩʪʠ ʠ 

ʧʷʩʲʯʥʠ ʩʝʜʠʤʝʥʪʠ. 

ʈʘʟʥʦʦʙʨʘʟʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʜʲʥʥʠʷ ʩʫʙʩʪʨʘʪ - ʧʨʝʜʠʤʥʦ 

ʪʚʲʨʜʘ ʦʩʥʦʚʘ, ʛʦʣʝʤʠ ʠ ʚʘʣʯʝʩʪʠ ʢʘʤʲʥʠ, ʯʘʢʲʣ ʠ 

ʦʨʛʘʥʠʯʝʥ ʩʫʙʩʪʨʘʪ/ʪʦʨʬ.  

ʉʲʩʪʘʚʘ ʥʘ ʜʲʥʥʠʷ ʩʫʙʩʪʨʘʪ ʠʟʮʷʣʦ ʠʣʠ ʧʨʝʦʙʣʘʜʘʚʘʱʦ 

ʚʢʣʶʯʚʘ ʤʝʢʠ ʬʨʘʢʮʠʠ (ʪʠʥʷ ʠ ʧʦ-ʨʷʜʢʦ ʧʷʩʲʢ), 

ʚʢʣʶʯʠʪʝʣʥʦ ʩʝʜʠʤʝʥʪʠ ʦʪ ʦʨʛʘʥʠʯʝʥ ʧʨʦʠʟʭʦʜ. 

ɻʝʦʣʦʛʠʷ 
ʇʨʝʜʠʤʥʦ ʚ ʩʠʣʠʢʘʪʥʠ ʤʘʩʠʚʠ (ʛʨʘʥʠʪʠ, ʛʨʘʥʠʪʦʛʥʘʡʩʠ 

ʠ ʜʨ.). 

ʇʨʝʜʠʤʥʦ ʤʘʛʤʝʥʠ ʠ ʤʝʪʘʤʦʨʬʥʠ (ʩʠʣʠʢʘʪʥʠ) ʩʢʘʣʠ, 

ʩʝʜʠʤʝʥʪʠ ʩʢʘʣʠ ʠ ʦʨʛʘʥʠʯʥʘ ʪʦʨʬʝʥʘ ʦʩʥʦʚʘ. 

ʂʚʘʪʝʨʥʝʨʥʠ ʠ ʥʝʦʛʝʥʩʢʠ ʦʪʣʦʞʝʥʠʷ (ʧʷʩʲʮʠ, ʯʘʢʲʣʠ, 

ʛʣʠʥʠ). 

ʉʪʨʫʢʪʫʨʘ ʥʘ 

ʙʨʝʛʦʚʘʪʘ ʟʦʥʘ, 

ʩʫʙʩʪʨʘʪ 

ʆʙʠʢʥʦʚʝʥʦ ʩʪʨʲʤʥʠ (60 - 80Á, ʢʘʤʝʥʠʩʪʠ, ʩʲʩ ʩʣʘʙʦ 

ʨʘʟʚʠʪʘ ʥʠʩʢʘ ʪʨʝʚʥʘ ʨʘʩʪʠʪʝʣʥʦʩʪ. ʅʝ ʨʷʜʢʦ ʙʨʘʛʦʚʘʪʘ 

ʟʦʥʘ ʥʝ ʝ ʷʩʥʦ ʠʟʨʘʟʝʥʘ, ʘ ʝʩʪʝʩʪʚʝʥʦ ʧʨʝʤʠʥʘʚʘ ʚ 

ʦʢʦʣʥʠʪʝ ʧʣʘʥʠʥʩʢʠ ʩʢʣʦʥʦʚʝ. 

ʇʦʣʝʛʘʪʠ  (10 - 30Á) ʜʦ ʩʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á), 

ʯʘʢʲʣʝʩʪʠ ʧʦ ʢʘʤʝʥʠʩʪʠ ʩ ʭʠʛʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ.  

ʉʨʝʜʥʦ ʩʪʨʲʤʥʠ (30 - 60Á) ʢʘʣʥʠ ʜʦ ʧʝʩʲʢʣʠʚʠ ʙʨʝʛʦʚʝ 

ʩ ʭʠʜʨʦ ʠ ʭʠʛʨʦʬʠʪʥʘ ʪʨʝʚʠʩʪʘ ʠ ʥʠʩʢʘ ʭʨʘʩʪʦʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʄʘʢʨʦʬʠʪʥʠ 

ʩʲʦʙʱʝʩʪʚʘ 

(ʧʦʢʨʠʪʠʝ) 

ʍʝʪʝʨʦʛʝʥʝʥ ʪʠʧ ʩ ʛʦʣʷʤʘ ʚʘʨʠʘʙʠʣʥʦʩʪ ʦʪʥʦʩʥʦ 

ʦʙʨʘʩʪʚʘʥʠʷʪʘ ʥʘ ʤʘʢʨʦʬʠʪʠ. ɺʠʩʦʢʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʠ 

ʩʧʝʮʠʬʠʯʥʠ ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ, ʢʘʪʦ ʧʨʠ ʥʷʢʦʠ 

ʦʪ ʝʟʝʨʘʪʘ ʪʝ ʣʠʧʩʚʘʪ. ʇʨʠ ʧʦ-ʧʣʠʪʢʠʪʝ ʦʙʠʢʥʦʚʝʥʦ 

ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʨʘʟʚʠʚʘʪ ʠʟʦʙʠʣʥʦ Sparganium 

angustifolium, Isoetes ʠ ʧʦ-ʤʘʣʢʦ Subulari. 

ʋʤʝʨʝʥʦ ʥʘʣʠʯʠʝ ʥʘ ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ ʚ 

ʛʨʘʥʠʯʥʘʪʘ ʙʨʝʛʦʚʘ ʟʦʥʘ- ʦʩʥʦʚʥʠ ʧʦʪʦʧʝʥʠ ʚʠʜʦʚʝ, ʧʦ-

ʨʷʜʢʦ ʭʝʣʦʬʠʪʠ. 

ɿʥʘʯʠʪʝʣʥʦ ʤʘʢʨʦʬʠʪʥʦ ʧʦʢʨʠʪʠʝ ʠ ʥʘ ʪʨʠʪʝ 

ʝʢʦʣʦʛʠʯʥʠ ʛʨʫʧʠ. ʏʘʩʪ ʦʪ ʚʦʜʥʦʪʦ ʦʛʣʝʜʘʣʦ ʩʲʱʦ ʝ 

ʟʘʝʪʦ ʦʪ ʤʘʢʨʦʬʠʪʥʠ ʩʲʦʙʱʝʩʪʚʘ.  

ʆʢʦʣʝʥ ʣʘʥʜʰʘʬʪ 

ʆʪʢʨʠʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʭʨʘʩʪʦʚʘ ʠ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, ʚʢʣʶʯʠʪʝʣʥʦ ʢʣʝʢʦʚʠ ʬʦʨʤʘʮʠʠ - ʥʘʜ 

2000 m. ʥʘʜʤ. ʚʠʩʦʯʠʥʘ. ɺ ʧʦ-ʥʠʩʢʘʪʘ ʟʦʥʘ (1800 - 2000 

m) ʧʨʝʜʠʤʥʦ ʠʛʣʦʣʠʩʪʥʠ ʛʦʨʠ. 

ʀʛʣʦʣʠʩʪʥʘ ʛʦʨʩʢʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʠ ʦʪʢʨʠʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʪʨʝʚʠʩʪʠ ʩʲʦʙʱʝʩʪʚʘ. 

ʆʪʢʨʠʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʙʫʬʝʨʥʘ ʟʦʥʘ ʦʪ ʜʲʨʚʝʩʪʥʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. 

ʊʠʧʦʚʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ, 

ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ 

ʨʝʯʥʠʷ ʪʠʧ ʠ 

ʛʝʦʛʨʘʬʩʢʦʪʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ. 

ɸʮʝʜʦʬʠʣʥʠ ʧʩʠʭʨʦʬʠʪʥʠ ʪʨʝʚʥʠ ʩʲʦʙʱʝʩʪʚʘ, 

ʬʦʨʤʘʮʠʠ ʥʘ ʢʣʝʢʘ (Pineta mugi), ʛʦʨʠ ʦʪ ʩʤʲʨʯ, ʥʘ 

ʤʝʩʪʘ ʩʤʝʩʝʥʠ ʩ ʙʷʣ ʙʦʨ ʠ ʙʷʣʘ ʤʫʨʘ. 

ʀʛʣʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ ʩʤʲʨʯ ʠ ʙʷʣ ʙʦʨ.  

ʐʠʨʦʢʦʣʠʩʪʥʠ ʛʦʨʠ ʦʪ ʧʦʣʩʢʠ ʙʨʷʩʪ, ʧʦʣʩʢʠ ʷʩʝʥ, 

ʜʨʲʞʢʦʮʚʝʪʝʥ ʜʲʙ, ʤʝʟʦʢʩʝʨʦʪʝʨʤʥʘ ʪʨʝʚʠʩʪʘ 

ʨʘʩʪʠʪʝʣʥʦʩʪ. ʅʘ ʤʥʦʛʦ ʤʝʩʪʘ ʢʦʨʝʥʥʘʪʘ ʨʘʩʪʠʪʝʣʥʦʩʪ ʝ 

ʟʘʤʝʥʝʥʘ ʩ ʧʨʦʠʟʚʦʜʥʘ. 

ʇʨʠʤʝʨʥʠ ʝʟʝʨʘ ʠ 

ʙʣʘʪʘ 

ɽʟʝʨʥʘ ʛʨʫʧʘ "ɿʘʧʘʜʝʥ ʇʠʨʠʥ", ɽʟʝʨʥʘ ʛʨʫʧʘ "ʀʟʪʦʯʝʥ 

ʇʠʨʠʥ", ɽʟʝʨʥʘ ʛʨʫʧʘ "ɿʘʧʘʜʥʘ ʈʠʣʘ", ɽʟʝʨʥʘ ʛʨʫʧʘ 

"ʖʞʥʘ ʈʠʣʘ". 

ʉʤʦʣʷʥʩʢʠ ʝʟʝʨʘ 
ɿʄ ɿʣʘʪʦ ʧʦʣʝ, ʤʲʨʪʚʠʮʘ ʥʘ ʨ. ʄʘʨʠʮʘ ʧʨʠ ʩ. 

ʇʦʧʦʚʠʮʘ. 

ñ 
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2. ɺ ʨʘʟʜʝʣ II. Ăʂʃɸʉʀʌʀʂɸʎʀʆʅʅɸ ʉʀʉʊɽʄɸ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʉʒʉʊʆʗʅʀɽ ɿɸ ʆʇʈɽɼɽʃɽʅʀʊɽ ʊʀʇʆɺɽ 

ʇʆɺʒʈʍʅʆʉʊʅʀ ɺʆɼʀ ʆʊ ʂɸʊɽɻʆʈʀʗ "ʂʈɸʁɹʈɽɾʅʀ ʄʆʈʉʂʀ ɺʆɼʀ", ʚ ʙʫʢʚʘ ɸ. Ăɹʠʦʣʦʛʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ 

ʢʘʯʝʩʪʚʦñ ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʲʣʥʝʥʠʷ: 

ʘ) ʅʘʠʤʝʥʦʚʘʥʠʝʪʦ ʥʘ ʊʘʙʣʠʮʘ Ăʌʇ9: ʉʠʩʪʝʤʘ ʟʘ ʝʢʦʣʦʛʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʢʨʘʡʙʨʝʞʥʠʪʝ ʤʦʨʩʢʠ ʪʠʧʦʚʝ ʧʦ ɹɽʂ ʌʠʪʦʧʣʘʥʢʪʦʥ, 

ʂʦʤʙʠʥʠʨʘʥ ʠʥʜʝʢʩ ʟʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ï IBI . ʉʠʩʪʝʤʘʪʘ ʩʝ ʧʨʠʣʘʛʘ ʟʘ ʚʩʠʯʢʠ ʩʝʟʦʥʠñ ʠ ʧʨʠʣʝʞʘʱʘʪʘ ʪʘʙʣʠʮʘ ʩʝ ʠʟʤʝʥʷʪ ʪʘʢʘ: 

Ăʊʘʙʣʠʮʘ ʌʇ9: ʂʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʢʘʣʘ ʥʘ ʀʥʪʝʛʨʠʨʘʥ ɹʠʦʣʦʛʠʯʝʥ ʠʥʜʝʢʩ (IBI)  

 

ñ 

 

ʙ) ɺ ʪʘʙʣʠʮʘ ʩ ʥʘʠʤʝʥʦʚʘʥʠʝ Ăʄʘʢʨʦʙʝʟʛʨʲʙʥʘʯʥʘ ʬʘʫʥʘñ ʚ ʨʝʜ Ăʈʝʬʝʨʝʥʮʠʠ ʥʘ ʤʝʪʦʜʘñ ʩʣʝʜ ʪ. 7 ʥʘ ʥʦʚ ʨʝʜ ʩʝ ʩʲʟʜʘʚʘ ʪ. 8: 

Ă8. ʊʦʜʦʨʦʚʘ, ɺ. 2023. ʇʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʨʦʤʝʥʠ ʚ ʅʘʨʝʜʙʘ ʅ-4 ʟʘ ʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ ʧʦʚʲʨʭʥʦʩʪʥʠʪʝ ʚʦʜʠ, ʚ ʯʘʩʪʪʘ Ⱬ ʢʘʩʘʝʱʘ 

ʢʨʘʡʙʨʝʞʥʠʪʝ ʚʦʜʠ. ɺ: ɼʦʢʣʘʜ, ʘʥʘʣʠʟ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʦʨʩʢʠʪʝ ʚʦʜʠ - 2022 ʛ. 

ʉʧʦʨʘʟʫʤʝʥʠʝ ˉ ɼ-33-37/31.08.2022 ʛ. ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ ʠ ʀʥʩʪʠʪʫʪ ʧʦ ʦʢʝʘʥʦʣʦʛʠʷ - ɹɸʅ, ɺʘʨʥa 

ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʲʣʞʝʥʠʷ ʧʦ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʏʝʨʥʦ ʤʦʨʝ, ʥʘ ʦʩʥʦʚʘʥʠʝ ʯʣ. 171, ʘʣ. 2, ʪ. 3 ʦʪ ɿʘʢʦʥʘ ʟʘ ʚʦʜʠʪʝñ.ñ 

ʚ) ʊʘʙʣʠʮʠ ʄɿɹ1, ʄɿɹ2, ʄɿɹ3 ʠ  ʄɿɹ4 ʩʝ ʟʘʣʠʯʘʚʘʪ. 

ʛ) ʅʘ ʤʷʩʪʦʪʦ ʥʘ ʟʘʣʠʯʝʥʠʪʝ ʪʘʙʣʠʮʠ ʩʝ ʜʦʙʘʚʷ ʪʝʢʩʪʲʪ: 

Ăʊʘʙʣʠʮʘ Ăʂʣʘʩʠʬʠʢʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʩ ʨʝʬʝʨʝʥʪʥʠ ʠ ʧʨʘʛʦʚʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʝʪʪʝ ʢʣʘʩʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ɹɽʂ 

ʤʘʢʨʦʟʦʦʙʝʥʪʦʩ ʧʦ ʠʥʜʠʢʘʪʦʨʠʪʝ AMBI, H', S, M-AMBI(n) ʠ EQR ʚ ʥʘʮʠʦʥʘʣʥʠ ʧʦʜʪʠʧʦʚʝ ʜʲʥʥʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚ ʢʨʘʡʙʨʝʞʥʠʪʝ 

ʚʦʜʠ ʠ ʪʠʧʦʚʝ ʢʨʘʡʙʨʝʞʥʠ ʚʦʜʥʠ ʪʝʣʘ, ʚ ʢʦʠʪʦ ʩʘ ʧʨʠʣʦʞʠʤʠ. 

IBI ʆʪʣʠʯʥʦɼʦʙʨʦ ʋʤʝʨʝʥʦʃʦʰʦ ʄʥ. ʣʦʰʦ

>0.8 0.80-0.63 0.63-0.43 0.43-0.23 <0.23

EQR 1-0,80 0.80-0.63 0.63-0.43 0.43-0.23 0.23-0.0
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ʀʥʜʠʢʘʪʦʨ 

ɽʢʦʣʦʛʠʯʝʥ ʢʣʘʩ 

EQR AMBI  H S 
M-

AMBI*(n)  

ʊʠʧʦʚʝ 

ʚʦʜʥʠ ʪʝʣʘ, 

ʚ ʢʦʠʪʦ ʝ 

ʧʨʠʣʦʞʠʤʘ*  

ɻʦʨʥʦ-ʠʥʬʨʘʣʠʪʦʨʘʣʝʥ ʩʨʝʜʝʥ ʠ ʜʨʝʙʝʥ ʧʷʩʲʢ, ʜʦʤʠʥʠʨʘʥʠ ʦʪ Donax 

trunculus 

CW3 

(CW3.1, 

CW3.2, 

CW3.3) 

CW1N 

CW5 

(CW5.1, 

CW5.2) 

CW9 

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 0.5 3.1 18 0.91 

ʆʪʣʠʯʥʦ 0.9 1.05 2.79 16 0.82 

ɼʦʙʨʦ 0.68 2.26 2.11 12 0.62 

ʋʤʝʨʝʥʦ 0.45 3.53 1.40 8 0.41 

ʃʦʰʦ 0.23 4.74 0.71 4 0.21 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 > 4.74 < 0.71 < 4 < 0.21 

 

ʀʥʬʨʘʣʠʪʦʨʘʣeʥ ʜʨʝʙeʥ ʠ ʩʨʝʜeʥ ʧʷʩʲʢ, ʜʦʤʠʥʠʨʘʥʠ ʦʪ Chamelea gallina, 

Lentidium mediterraneum, Macomangulus tenuis 

CW3 

(CW3.1, 

CW3.2, 

CW3.3) 

CW1N 

CW4N 

CW5 

(CW5.1, 

CW5.2) 

CW9 

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 0.3 3.4 30 0.87 

ʆʪʣʠʯʥʦ 0.9 0.87 3.06 27 0.78 

ɼʦʙʨʦ 0.68 2.12 2.31 20 0.59 

ʋʤʝʨʝʥʦ 0.45 3.44 1.53 14 0.39 

ʃʦʰʦ 0.23 4.69 0.78 7 0.20 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 > 4.69 < 0.78 < 7 <0.20 
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ʀʥʜʠʢʘʪʦʨ 

ɽʢʦʣʦʛʠʯʝʥ ʢʣʘʩ 

EQR AMBI  H S 
M-

AMBI*(n)  

ʊʠʧʦʚʝ 

ʚʦʜʥʠ ʪʝʣʘ, 

ʚ ʢʦʠʪʦ ʝ 

ʧʨʠʣʦʞʠʤʘ*  

ɼʦʣʥʦ-ʠʥʬʨʘʣʠʪʦʨʘʣeʥ ʝʜʲʨ ʠ ʩʨʝʜʝʥ ʧʷʩʲʢ, ʜʦʤʠʥʠʨʘʥʠ ʦʪ Upogebia 

pusilla 

CW3 

(CW3.1, 

CW3.2, 

CW3.3) 

CW1N 

CW4N 

CW5 

(CW5.1, 

CW5.2) 

CW9 

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 2.5 3.4 35 0.96 

ʆʪʣʠʯʥʦ 0.9 2.85 3.06 32 0.86 

ɼʦʙʨʦ 0.68 3.62 2.31 24 0.65 

ʋʤʝʨʝʥʦ 0.45 4.43 1.53 16 0.43 

ʃʦʰʦ 0.23 5.20 0.78 8 0.22 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 > 5.20 < 0.78 < 8 < 0.22 

ʀʥʬʨʘʣʠʪʦʨʘʣʥʘ ʪʠʥʷ ʩ Mya arenaria, Anadara kagoshimensis, Upogebia 

pussila, Nephtys sp., Melinna palmata ʠ ʜʨ. ʧʦʣʠʭʝʪʠ 

CW8 

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 2.56 3.4 22 0.94 

ʆʪʣʠʯʥʦ 0.9 2.80 3.10 20 0.85 

ɼʦʙʨʦ 0.68 3.66 2.34 15 0.64 

ʋʤʝʨʝʥʦ 0.45 4.45 1.55 10 0.43 

ʃʦʰʦ 0.23 5.21 0.79 5 0.22 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 >5.21 <0.77 <5 <0.22 

ʎʠʨʢʘʣʠʪʦʨʘʣʥʠ ʯʝʨʫʧʯʝʩʪʠ ʧʷʩʲʮʠ ʠ ʯʘʢʲʣʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʘ ʬʘʫʥʘ CW7 
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ʀʥʜʠʢʘʪʦʨ 

ɽʢʦʣʦʛʠʯʝʥ ʢʣʘʩ 

EQR AMBI  H S 
M-

AMBI*(n)  

ʊʠʧʦʚʝ 

ʚʦʜʥʠ ʪʝʣʘ, 

ʚ ʢʦʠʪʦ ʝ 

ʧʨʠʣʦʞʠʤʘ*  

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 1.9 3.8 42 0.94 

ʆʪʣʠʯʥʦ 0.9 2.40 3.42 38 0.85 

ɼʦʙʨʦ 0.68 3.28 2.58 29 0.64 

ʋʤʝʨʝʥʦ 0.45 4.20 1.71 19 0.42 

ʃʦʰʦ 0.23 5.08 0.87 10 0.22 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 > 5.08 < 0.87 < 10 < 0.22 

ʎʠʨʢʘʣʠʪʦʨʘʣʥʘ ʪʠʥʷ ʠ ʯʝʨʫʧʯʝʩʪʦ-ʧʝʩʲʯʣʠʚʘ ʪʠʥʷ ʩ Pitar rudis, Spisula 

subtruncata, Paphia aurea, Abra spp., Cardiidae, Nephthys hombergii, 

Heteromastus filiformis 

CW8 

CW6N 

ʈʝʬʝʨʝʥʪʥʠ ʫ-  ̫ 1.00 1.56 3.7 31 0.92 

ʆʪʣʠʯʥʦ 0.9 2.10 3.30 28 0.83 

ɼʦʙʨʦ 0.68 3.28 2.49 21 0.63 

ʋʤʝʨʝʥʦ 0.45 4.20 1.65 14 0.42 

ʃʦʰʦ 0.23 5.08 0.84 7 0.21 

ʄʥʦʛʦ ʣʦʰʦ < 0.23 >5.08 <0.77 <6 <0.22 

*ɿʘʙʝʣʝʞʢʘ: ɺ ʩʣʫʯʘʡ, ʯʝ ʤʦʥʠʪʦʨʠʥʛʦʚʠʷʪ ʧʫʥʢʪ ʧʦʧʘʜʘ ʥʘ ʪʠʧ ʩʝʜʠʤʝʥʪ, ʢʦʡʪʦ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʭʘʨʘʢʪʝʨʥʠʷ ʟʘ ʪʠʧʘ ʚʦʜʥʦ 

ʪʷʣʦ ʧʨʝʦʙʣʘʜʘʚʘʱ ʩʝʜʠʤʝʥʪ, ʪʦʛʘʚʘ ʩʝ ʧʨʠʣʘʛʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʪʠʧʘ ʩʝʜʠʤʝʥʪ ʚ ʢʦʥʢʨʝʪʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚ ʧʫʥʢʪ. 

ʅʘʧʨʠʤʝʨ, ʘʢʦ ʚʦʜʥʦʪʦ ʪʷʣʦ ʝ ʧʣʠʪʲʢ ʧʷʩʲʯʝʥ ʪʠʧ, ʥʦ ʤʦʥʠʪʦʨʠʥʛʦʚʠʷʪ ʧʫʥʢʪ ʝ ʥʘ ʪʠʥʝʩʪʦ ʜʲʥʦ, ʪʦʛʘʚʘ ʩʝ ʠʟʧʦʣʟʚʘ 

ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʠʥʬʨʘʣʠʪʦʨʘʣʥʘ ʠʣʠ ʮʠʨʢʘʣʠʪʦʨʘʣʥʘ ʪʠʥʷ, ʩʧʦʨʝʜ ʜʲʣʙʦʯʠʥʘʪʘ ʥʘ ʧʫʥʢʪʘ.ñ 



Page 91 of 98 
 

 

3. ɺ ʨʘʟʜʝʣ II. Ăʂʃɸʉʀʌʀʂɸʎʀʆʅʅɸ ʉʀʉʊɽʄɸ ɿɸ ɽʂʆʃʆɻʀʏʅʆ ʉʒʉʊʆʗʅʀɽ ɿɸ ʆʇʈɽɼɽʃɽʅʀʊɽ ʊʀʇʆɺɽ 

ʇʆɺʒʈʍʅʆʉʊʅʀ ɺʆɼʀ ʆʊ ʂɸʊɽɻʆʈʀʗ "ʂʈɸʁɹʈɽɾʅʀ ʄʆʈʉʂʀ ɺʆɼʀ", ʚ ʙʫʢʚʘ ɹ. Ăʌʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʟʘ 

ʢʘʯʝʩʪʚʦñ, ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʲʣʥʝʥʠʷ: 

ʘ) ʚ ʪʘʙʣʠʮʘ Ăʌʍɽʂ: ʂʣʘʩʠʬʠʢʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʢʨʘʡʙʨʝʞʥʠ ʚʦʜʠ ʥʘ ʙʘʟʘ ʬʠʟʠʢʦʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ 

ʟʘ ʢʘʯʝʩʪʚʦñ, ʚ ʢʦʣʦʥʘ Ăɹʇʂ5ñ ʜʫʤʠʪʝ ĂÕg/lñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ămg/lñ; 

ʙ) ʅʘʠʤʝʥʦʚʘʥʠʝʪʦ ʥʘ ʪʘʙʣʠʮʘ 1 ʩʝ ʠʟʤʝʥʷ ʪʘʢʘ: Ăʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʠʧʦʚʝʪʝ ʚʦʜʥʠ ʪʝʣʘ ʦʪ ʢʘʪʝʛʦʨʠʷ "ʨʝʢʘ", "ʝʟʝʨʦ", 

"ʧʨʝʭʦʜʥʠ ʚʦʜʠ" ʠ Ăʢʨʘʡʙʨʝʞʥʠ ʚʦʜʠñ, ʟʘ ʢʦʠʪʦ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʢʣʘʩʠʬʠʢʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʦʮʝʥʢʘ ʥʘ ʝʢʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ.ñ. 

ʚ) ʚ ʪʘʙʣʠʮʘ Ăʌʘʢʪʦʨʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ "ʨʝʢʠ" ʚ ɹʲʣʛʘʨʠʷ (ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘ ɹ ʥʘ ʈɼɺ)ñ, ʩʝ ʧʨʘʚʷʪ 

ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ ʠ ʜʦʧʲʣʥʝʥʠʷ: 

ʘʘ) ʅʘ ʨʝʜ R14a  ʚ ʢʦʣʦʥʘ Ăʈʘʟʤʝʨñ ʜʫʤʠʪʝ Ă100 ï 1000 ʢʤ2, ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʝʢʠñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ă<100 km2 - ʨʷʜʢʦ ʜʦ 150 km2, 

ʤʘʣʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠñ; 

ʙʙ) ʅʘ ʨʝʜ ĂR14bñ ʚ ʢʦʣʦʥʘ Ăʈʘʟʤʝʨñ ʜʫʤʠʪʝ Ă<100 ʢʤ2 ï ʨʷʜʢʦ ʜʦ 150 ʢʤ2, ʤʘʣʢʠ ʨʝʢʠ ʠ ʧʦʪʦʮʠñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ă100 - 1000 km2, 

ʤʘʣʢʠ ʠ ʩʨʝʜʥʠ ʨʝʢʠñ; 

ʚʚ) ʅʘ   ʨʝʜ ĂR14cñ ʚ ʢʦʣʦʥʘ Ăʈʘʟʤʝʨñ ʜʫʤʠʪʝ Ă <10  km2, ʤʘʣʢʠ ʠʟʚʦʨʠ ʠ ʧʦʪʦʮʠ ñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ă<10 km2, ʩʠʣʥʦ ʚʘʨʠʨʘ (3ʘ), ʚ 

ʧʝʨʠʦʜʠ ʥʘ ʤʘʣʦʚʦʜʠʝ ï ʙʝʟ ʚʦʜʝʥ ʦʪʪʦʢ ʠʣʠ ʦʙʨʘʟʫʚʘʱʠ ʣʦʢʘʣʥʠ ʚʠʨʦʚʝñ. 

ʛʛ) ʉʣʝʜ ʪʘʙʣʠʮʘ Ăʌʘʢʪʦʨʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ "ʨʝʢʠ" ʚ ɹʲʣʛʘʨʠʷ (ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘ ɹ ʥʘ ʈɼɺ)ñ, ʩʣʝʜ 

ʪ. 3 ʩʝ ʩʲʟʜʘʚʘ ʪ. 3ʘ: 

Ă3ʘ.  ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ ʦʪ ʚʦʜʦʩʙʦʨʠʪʝ ʥʘ ʨʝʢʠʪʝ ɹʷʣʘ, ʃʫʜʘ, ʂʨʫʤʦʚʠʮʘ ʠ ʜʨ. ʚ ʙʘʩʝʡʥʘ ʥʘ ʨ. ɸʨʜʘ, ʀʟʪʦʯʥʦʙʝʣʦʤʦʨʩʢʠ ʨʘʡʦʥ.ñ 

ʛ) ʊʘʙʣʠʮʘ Ă1.2: ʌʘʢʪʦʨʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ "ʝʟʝʨʘ" ʚ ɹʲʣʛʘʨʠʷ (ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘ ɹ ʥʘ ʈɼɺ)ñ  ʩʝ 

ʠʟʤʝʥʷ ʪʘʢʘ: 

         Ă1.2: ʌʘʢʪʦʨʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ "ʝʟʝʨʘ" ʚ ɹʲʣʛʘʨʠʷ (ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘ ɹ ʥʘ ʈɼɺ) 

 

ʂʦʜ 

ʥʘ 

ʀʤʝ ʥʘ  

ʝʟʝʨʝʥ ʪʠʧ 

ɽʈ/ ʅʘʜʤʦʨʩʢʘ(5) 

ʚʠʩʦʯʠʥʘ 

ʉʨʝʜʥʘ(6) 

ʜʲʣʙʦʯʠʥʘ 

ʈʘʟʤʝʨ/ 

ʧʣʦʱ 

ɻʝʦʣʦʛʠʷ ɼʲʣʙʦʯʠʥʘ 

(max,) 

ʉʤʝʩʚʘʥʝ/ 

ʄʠʢʪʠʯʥʦʩʪ 

ʉʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ  

ʌʦʥʦʚʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʉʦʣʝʥʦʩʪ(7) 



Page 92 of 98 
 

ʪʠʧ 

ʝʟʝʨʦ 

ʉʫʙ-

ɽʈ 

(4) 

ʥʘ ʚʦʜʥʦʪʦ 

ʥʠʚʦ 

ʥʘ 

ʭʨʘʥʠʪʝʣʥʠ 

ʚʝʱʝʩʪʚʘ 

L1 ɸʣʧʠʡʩʢʠ 

ʛʣʘʮʠʘʣʥʠ 

ʝʟʝʨʘ 

12-1; 

7 

> 2000 m < 3 ʜʦ 15 m 

(ʨʷʜʢʦ >20 

m) 

<0,15 km2, 

ʤʥʦʛʦ  

ʤʘʣʢʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ 

< 50 m ʄʦʥʦʤʠʢʪʠʯʥʠ ʉʣʘʙʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʋʣʪʨʘ-

ʦʣʠʛʦʪʨʦʬʥʠ 

<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L2 ʇʣʘʥʠʥʩʢʠ 

ʝʟʝʨʘ ʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ 

12 

12-

1,2 

ʇʣʘʥʠʥʩʢʘ 

ʟʦʥʘ - 

ʯʘʩʪʠʯʥʦ ʧʦ-

ʥʠʩʢʦ 

ʅʝʧʨʦʫʯʝʥʠ  

(< 15 m ʠʣʠ 

ʤʥʦʛʦ 

ʧʣʠʪʢʠ) 

<0,1 km2, 

ʤʥʦʛʦ  

ʤʘʣʢʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<15 m <80 

m ʷʟʦʚʠʨʠ 

ʇʦʣʠʤʠʢʪʠʯʥʠ ʉʣʘʙʠ ʜʦ 

ʫʤʝʨʝʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L3 ʇʣʘʥʠʥʩʢʠ 

ʝʟʝʨʘ ʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ 7 

7 > (600) 800 m, 

ʚʘʨʠʨʘ 

< 3 m 

(ʪʦʨʬʝʥʠ 

ʝʟʝʨʘ);  

< 15 m  

(ʟʘ ʷʟʦʚʠʨʠ) 

- ʚʘʨʠʨʘ 

<0,1 km2, 

ʤʥʦʛʦ  

ʤʘʣʢʠ ʟʘ 

ʝʩʪʝʩʪʚʝʥʠʪʝ; 

< 5 km2 ʟʘ 

ʉʄɺʊ 

ʆʨʛʘʥʠʯʥʘ 

(ʪʦʨʬ) 

ʩʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<6 m ʝʟʝʨʘ 

<80 m 

ʷʟʦʚʠʨʠ 

ʇʦʣʠʤʠʢʪʠʯʥʠ ʉʣʘʙʠ ʜʦ 

ʫʤʝʨʝʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L4 ʈʘʚʥʠʥʥʠ ʠ 

ʧʦʣʫʧʣʘʥʠʥʩʢʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ ʚ 

ɽʈ 12 

12-

1,2 

ʉʠʣʥʦ ʚʘʨʠʨʘ, 

ʧʦʣʫʧʣʘʥʠʥʩʢʘ 

ʠ ʨʘʚʥʠʥʥʘ 

ʟʦʥʘ 

< 3 m 

(ʨʷʜʢʦ 

ʧʦʚʝʯʝ, 

ʤʘʣʢʠ 

ʝʩʪʝʩʪʚʝʥʠ 

ʝʟʝʨʘ ʠ 

ʙʣʘʪʘ) 

<0,5 km2 

ʇʦʚʝʯʝʪʦ < 5 

km2 (ʨʷʜʢʦ, 

ʷʟ, ʈʘʙʠʰʘ) 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<15 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 

<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L5 ʂʨʘʡʨʝʯʥʠ 

ʝʟʝʨʘ ʚ ɽʈ 12-1 

12-1 <80 m (ʚʘʨʠʨʘ) < 3 m 

(ʨʷʜʢʦ 

ʧʦʚʝʯʝ - ʟʘ 

ʥʷʢʦʠ 

ʙʘʣʘʩʪʠʝʨʥʠ 

"ʝʟʝʨʘ") 

<5 km2, 

ʤʥʦʛʦ ʤʘʣʢʠ 

ʜʦ ʩʨʝʜʥʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ 

<10 m ʇʦʣʠʤʠʢʪʠʯʥʠ ɿʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ɽʫ-

ʭʠʧʝʨʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L5a ʂʨʘʡʨʝʯʥʠ 

ʙʣʘʪʘ ʚ ɽʈ 12-3 

12-1 <80 m (ʚʘʨʠʨʘ) <3 m <0,5 km2, 

ʤʥʦʛʦ ʤʘʣʢʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ 

<6 m ʇʦʣʠʤʠʢʪʠʯʥʠ ɿʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʍʠʧʝʨʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

L6 ʂʨʘʡʨʝʯʥʠ 

ʚʣʘʞʥʠ ʟʦʥʠ ʚ 

ɽʈ 7 

7 <300 m (ʤʦʞʝ 

ʜʘ ʚʘʨʠʨʘ) 

< 3 m 

(ʨʷʜʢʦ 

ʧʦʚʝʯʝ - ʟʘ 

ʥʷʢʦʠ 

<0,5 km2, 

ʤʥʦʛʦ ʤʘʣʢʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<6 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʍʠʧʝʨʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 
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ʙʘʣʘʩʪʠʝʨʥʠ 

"ʝʟʝʨʘ") 

(TF) 

L7 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʣʘʜʢʦʚʦʜʥʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ 

12-2 <5 m < 3 m 

(ʨʷʜʢʦ 

ʧʦʚʝʯʝ) 

ʦʙʠʢʥʦʚʝʥʦ 

<3,5 km2, 

ʩʨʝʜʥʠ; >10 

km2 ʟʘ ʉʄɺʊ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<15 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ɽʫ-

ʭʠʧʝʨʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(TO) 

L8 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʣʘʙʦ ʩʦʣʝʥʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ 

12-2 <5 m < 3 m ʆʙʠʢʥʦʚʝʥʦ 

< 3 km2, ʜʦ 

>10 km2 

(ɹʫʨʛʘʩʢʦ 

ʝʟʝʨʦ) 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ 

<10 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ɽʫ-

ʭʠʧʝʨʪʨʦʬʥʠ 
0,5-5 ă 

ʦʣʠʛʦʭʘʣʠʥʥʠ 

(TMP) 

L9 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʨʝʜʥʦ ʩʦʣʝʥʠ 

ʝʟʝʨʘ ʠ ʙʣʘʪʘ 

12-2 < 5 m < 3 m (ʟʘ 

ʝʩʪʝʩʪʚʝʥʠ) 

< 15 m (ʟʘ 

ʉʄɺʊ) 

ʉʠʣʥʦ 

ʚʘʨʠʨʘ ʜʦ 

>15 km2 

(ɺʘʨʥʝʥʩʢʦ 

ʝʟʝʨʦ) 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<15 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʉʣʘʙʠ ʚʲʚ 

ɺʘʨʥʝʥʩʢʦ 

ʝʟʝʨʦ ʠ 

ɹʝʣʦʩʣʘʚʩʢʦ 

ʝʟʝʨʦ ʜʦ 

ʫʤʝʨʝʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ ʚ 

ʝʟ, ʄʘʥʜʨʘ  

- 5-30 ă ʤʝʟʦ-

ʭʘʣʠʥʥʠ & 

ʧʦʣʠ-ʭʘʣʠʥʥʠ 

(TH) 

L10 

ʏʝʨʥʦʤʦʨʩʢʠ 

ʩʚʨʲʭʩʦʣʝʥʠ 

ʝʟʝʨʘ 

12-2 < 5 m < 1,5 m <20 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ 

<3 m ʇʦʣʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

- >40 ă 

ʭʠʧʝʨʭʘʣʠʥʥʠ 

(R) 

L11ʘ 

ɻʦʣʝʤʠ 

ʜʲʣʙʦʢʠ 

ʷʟʦʚʠʨʠ ʥʘ 

ʩʨʝʜʥʘ 

ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʚ 

ɽʈ12 

12-

1,2; 

200-800 m) >15 m >10 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<120 m ɼʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 

<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L11b 
ɻʦʣʝʤʠ 

ʜʲʣʙʦʢʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ7 

7 200 ï 400 ʤ ʥʘʡ-ʯʝʩʪʦ 

>15 m 

>10 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<120 m ɼʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 
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(R) 

L11c 
ɻʦʣʝʤʠ 

ʜʲʣʙʦʢʠ 

ʷʟʦʚʠʨʠ ʥʘ 

ʛʦʣʷʤʘ 

ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʚ 

ɽʈ7 

7 ɻʦʣʷʤʘ 

ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ 

>1000 m  

>15 m >10 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<120 m ɼʠʤʠʢʪʠʯʥʠ ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L12 

ʄʘʣʢʠ ʜʦ 

ʩʨʝʜʥʠ 

ʷʟʦʚʠʨʠ ʥʘ 

ʩʨʝʜʥʘ 

ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʚ EP 

12 

12 200 ï 800 ʤ 

 

ɺʘʨʠʨʘ ʤʘʣʢʠ < 1 

km2, 

ʩʨʝʜʥʠ 1 ï 5 

km2 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<80 m ɼʠʤʠʢʪʠʯʥʠ; 

ʇʦʣʠʤʠʢʪʠʯʥʠ 

ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L13 

ʄʘʣʢʠ ʜʦ 

ʩʨʝʜʥʠ 

ʷʟʦʚʠʨʠ ʥʘ 

ʩʨʝʜʥʘ 

ʥʘʜʤʦʨʩʢʘ 

ʚʠʩʦʯʠʥʘ ʚ EP 

7 

7 ʥʘʡ-ʯʝʩʪʦ 200 

ï 800 ʤ 

ɺʘʨʠʨʘ ʤʘʣʢʠ < 1 

km2, 

ʩʨʝʜʥʠ 1 ï 5 

km2 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<80 m ɼʠʤʠʢʪʠʯʥʠ; 

ʇʦʣʠʤʠʢʪʠʯʥʠ 

ʋʤʝʨʝʥʠ ʜʦ 

ʟʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʆʣʠʛʦ-

ʤʝʟʦʪʨʦʬʥʠ 
<0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L14 

ɻʦʣʝʤʠ 

ʨʘʚʥʠʥʥʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ 

12 

12 <200 m < 30 m >5 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<50 m ɼʠʤʠʢʪʠʯʥʠ ɿʥʘʯʠʤʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʄʝʟʦʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L15 

ɻʦʣʝʤʠ 

ʨʘʚʥʠʥʥʠ 

ʷʟʦʚʠʨʠ ʚ ɽʈ 7 

7 <200 m <15 m >5 km2, 

ʛʦʣʝʤʠ 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<50 m ɼʠʤʠʢʪʠʯʥʠ 

ʇʦʣʠʤʠʢʪʠʯʥʠ 

ʇʦʩʪʦʷʥʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ʄʝʟʦʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(R) 

L16 

ʄʘʣʢʠ ʜʦ 

ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ 

ʷʟʦʚʠʨʠ ʚ EP12 

12-

1,2 

<200 m 

 

<15 m 

(ʯʝʩʪʦ <6 

m) 

ʤʘʣʢʠ < 1 

km2, 

ʩʨʝʜʥʠ 1 ï 5 

km2 

 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<50 m ʇʦʣʠʤʠʢʪʠʯʥʠ 

(ɼʠʤʠʢʪʠʯʥʠ) 

ʇʦʩʪʦʷʥʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ɽʫʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 
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(R) 

L17 

ʄʘʣʢʠ ʜʦ 

ʩʨʝʜʥʠ 

ʨʘʚʥʠʥʥʠ 

ʷʟʦʚʠʨʠ ʚ EP7 

7 <200 m 

 

<15 m 

(ʯʝʩʪʦ <6m) 

ʤʘʣʢʠ < 1 

km2, 

ʩʨʝʜʥʠ 1 ï 5 

km2 

 

ʉʤʝʩʝʥʘ, 

ʩʠʣʠʢʘʪʠ, 

ʚʘʨʦʚʠʢ 

<50 m ʇʦʣʠʤʠʢʪʠʯʥʠ 

(ɼʠʤʠʢʪʠʯʥʠ) 

ʇʦʩʪʦʷʥʥʠ 

ʩʝʟʦʥʥʠ 

ʧʨʦʤʝʥʠ 

ɽʫʪʨʦʬʥʠ <0,5 ă 

ʩʣʘʜʢʦʚʦʜʥʠ 

(4) ɽʢʦʨʝʛʠʦʥʠ (ɽʈ): 12 - ʇʦʥʪʠʡʩʢʘ ʇʨʦʚʠʥʮʠʷ, 7 - ʀʟʪʦʯʥʠ ɹʘʣʢʘʥʠ; ʉʫʙʝʢʦʨʝʛʠʦʥʠ (ʩʫʙ-ɽʈ) ʩʘʤʦ ʟʘ ɽʈ ʇʦʥʪʠʡʩʢʘ 

ʇʨʦʚʠʥʮʠʷ: 12-1 ɼʫʥʘʚʩʢʠ ʩʫʙ-ɽʈ, 12-2 ʏʝʨʥʦʤʦʨʩʢʠ ʩʫʙ-ɽʈ, 

(5) ʅʘʜʤʦʨʩʢʘʪʘ ʚʠʩʦʯʠʥʘ ʦʙʠʢʥʦʚʝʥʦ ʩʠʣʥʦ ʚʘʨʠʨʘ ʠ ʠʟʠʩʢʚʘ ʚʘʣʠʜʠʨʘʥʝ ʧʨʝʟ ʧʲʨʚʠʷ ʇʋʈɹ 2010 - 2015, 

(6) ɺ ɹʲʣʛʘʨʠʷ ʣʠʧʩʚʘʪ ʜʘʥʥʠ ʟʘ ʩʨʝʜʥʘʪʘ ʜʲʣʙʦʯʠʥʘ ʥʘ ʧʦʚʝʯʝʪʦ ʝʟʝʨʘ ʠ ʷʟʦʚʠʨʠ, 

(7) ʉʦʣʝʥʦʩʪʪʘ ʝ ʚʦʜʝʱ ʟʘʜʲʣʞʠʪʝʣʝʥ ʬʘʢʪʦʨ ʟʘ "ʧʨʝʭʦʜʥʠʪʝ ʚʦʜʠ", ʪ,ʝ, ʟʘ ʚʩʠʯʢʠ ʢʨʘʡʙʨʝʞʥʠ ʏʝʨʥʦʤʦʨʩʢʠ ʝʟʝʨʘ 

(ʪʠʧʦʚʝ L7, L8, L9 ʠ L10), 

(T) transitional ï ʧʨʝʭʦʜʥʠ; (F) freshwater ï ʩʣʘʜʢʦʚʦʜʥʠ; (O) oligohaline ï ʦʣʠʛʦʭʘʣʠʥʥʠ; (MP) meso-polyhaline ï ʤʝʟʦ-

ʧʦʣʠʭʘʣʠʥʥʠ; (H) hyperhaline ï ʭʠʧʝʨʭʘʣʠʥʥʠ; (R) reservoir ï ʨʝʟʝʨʚʦʘʨʠ (ʷʟʦʚʠʨʠ).ñ 

 

ʜ) ʉʣʝʜ  ʜʫʤʠʪʝ ñ7 ʉʦʣʝʥʦʩʪʪʘ ʝ ʚʦʜʝʱ ʟʘʜʲʣʞʠʪʝʣʝʥ ʬʘʢʪʦʨ ʟʘ "ʧʨʝʭʦʜʥʠʪʝ ʚʦʜʠ", ʪ.ʝ. ʟʘ ʚʩʠʯʢʠ ʢʨʘʡʙʨʝʞʥʠ ʏʝʨʥʦʤʦʨʩʢʠ ʝʟʝʨʘ 

(ʪʠʧʦʚʝ L7, L8, L9 ʠ L10)ñ ʩʝ ʜʦʙʘʚʷ ʥʦʚʘ ʊʘʙʣʠʮʘ 1.3: 

Ăʊʘʙʣʠʮʘ Ă1.3: ʌʘʢʪʦʨʠ ʟʘ ʜʝʬʠʥʠʨʘʥʝ ʥʘ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ ʢʘʪʝʛʦʨʠʷ Ăʢʨʘʡʙʨʝʞʥʠ ʚʦʜʠñ ʚ ɹʲʣʛʘʨʠʷ (ʧʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ 

ʩʠʩʪʝʤʘ ɹ ʥʘ ʈɼɺ)ñ 

ʂʦʜ ʥʘ ʪʠʧʘ 

ʢʨʘʡʙʨʝʞʥʠ ʚʦʜʠ 

ʂʦʜ ʥʘ 

ʧʦʜʪʠʧʘ 
ʉʫʙʩʪʨʘʪ 

ɺʲʣʥʦʚʦ 

ʚʲʟʜʝʡʩʪʚʠʝ 
ɼʲʣʙʦʯʠʥʘ ʉʦʣʝʥʦʩʪ, ă ɽʢʦʨʝʛʠʦʥ 

CW3 CW3.1 ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ) ʉʠʣʥʦ ʦʪʢʨʠʪ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW3 CW3.2 
ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ, 

ʪʠʥʷ) 
ʉʠʣʥʦ ʦʪʢʨʠʪ 

< 30 m 
ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW3 CW3.3 
ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ, ʝʜʨʠ 

ʩʝʜʠʤʝʥʪʠ) 
ʉʠʣʥʦ ʦʪʢʨʠʪ 

< 30 m 
ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW1N  - ʇʷʩʲʢ ʉʠʣʥʦ ʦʪʢʨʠʪ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 
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Ä 2. ɺ ʇʨʠʣʦʞʝʥʠʝ ˉ 7 ʢʲʤ ʯʣ. 12, ʘʣ. 4, ʚ ʪʘʙʣʠʮʘ Ăʉʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʠ ʜʨʫʛʠ ʚʝʱʝʩʪʚʘ, ɽʜʠʥʠʮʘ 

ʤʷʨʢʘ, Õg/lñ, ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ: 

1. ʅʘ ʨʝʜ Ă5ñ ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ:  

ʘ) ʚ ʢʦʣʦʥʘ Ăʍʠʤʠʯʝʥ ʝʣʝʤʝʥʪ/ʚʝʱʝʩʪʚʦñ, ʜʫʤʠʪʝ Ăʄʝʜ* (ʉu*)ñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ăʄʝʜ** (Cu**)ñ; 

ʙ) ʚ ʢʦʣʦʥʘ Ăɺʲʪʨʝʰʥʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠñ, ʧʦʜʢʦʣʦʥʘ Ăʉɻʉ ʉʂʆʉñ ʜʫʤʠʪʝ Ă1 (CaCO, 0-50 mg/1) 6 (CaCO, 50-100 mg/1) 10 (CaCO, 100-

250 mg/1) 22 (CaCO, > 250 mg/1)ññ, ʩʝ ʟʘʤʝʥʷʪ ʩ Ă1ñ. 

2. ʅʘ ʨʝʜ Ă7ñ, ʢʦʣʦʥʘ Ăʍʠʤʠʯʝʥ ʝʣʝʤʝʥʪ/ʚʝʱʝʩʪʚʦñ, ʜʫʤʠʪʝ Ăʄʘʥʛʘʥ* (ʄn*)ñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ăʄʘʥʛʘʥ** (Mn**)ñ; 

3. ʅʘ ʨʝʜ Ă8ñ ʩʝ ʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʤʝʥʝʥʠʷ: 

ʘ) ʚ ʢʦʣʦʥʘ Ăʍʠʤʠʯʝʥ ʝʣʝʤʝʥʪ/ʚʝʱʝʩʪʚʦñ, ʜʫʤʠʪʝ Ăʎʠʥʢ* (Zn*)ñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ăʎʠʥʢ** (Zn**)ñ; 

CW2N  - ʊʠʥʷ ʋʤʝʨʝʥʦ ʦʪʢʨʠʪ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW4N  - ʇʷʩʲʢ ɿʘʱʠʪʝʥ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW5 CW5.1 
ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ, 

ʪʠʥʷ) 
ʋʤʝʨʝʥʦ ʦʪʢʨʠʪ 

< 30 m 
ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW5 CW5.2 
ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ, ʝʜʨʠ 

ʩʝʜʠʤʝʥʪʠ) 
ʋʤʝʨʝʥʦ ʦʪʢʨʠʪ 

< 30 m 
ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW7  - 
ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ, ʝʜʨʠ 

ʩʝʜʠʤʝʥʪʠ) 
ʋʤʝʨʝʥʦ ʦʪʢʨʠʪ > 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW8  - ʊʠʥʷ ɿʘʱʠʪʝʥ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW9  - ʉʤʝʩʝʥ (ʩʢʘʣʘ, ʧʷʩʲʢ) ɿʘʱʠʪʝʥ < 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 

CW6N  - ʊʠʥʷ ʋʤʝʨʝʥʦ ʦʪʢʨʠʪ > 30 m ʄʝʟʦʭʘʣʠʥʥʠ ʏʝʨʥʦ ʤʦʨʝ 
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ʙ) ʚ ʢʦʣʦʥʘ Ăɺʲʪʨʝʰʥʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠñ, ʧʦʜʢʦʣʦʥʘ Ăʉɻʉ ʉʂʆʉñ, ʜʫʤʠʪʝ Ă8 (CaCO, 0-50 mg/1) 40 (CaCO, 50-100 mg/1) 75 (CaCO, 

100-250 mg/1) 100 (CaCO, > 250 mg/1)ñ ʩʝ ʟʘʤʝʥʷʪ ʩ Ă10.9ñ; 

4. ʅʘ ʨʝʜ Ă10ñ, ʢʦʣʦʥʘ Ăʍʠʤʠʯʝʥ ʝʣʝʤʝʥʪ/ʚʝʱʝʩʪʚʦñ ʜʫʤʠʪʝ Ăʋʨʘʥ, Õg/lññ, ʩʝ ʟʘʤʝʥʷʪ ʩ Ăʋʨʘʥ* (U*)ñ
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5. ʅʘ ʨʝʜ Ă12ñ, ʚ ʢʦʣʦʥʘ Ăɼʨʫʛʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠñ, ʜʫʤʠʪʝ Ăɼʨʫʛʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠñ ʩʝ 

ʟʘʤʝʥʷʪ ʩ Ăɼʨʫʛʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ*** ñ; 

6. ʊʝʢʩʪʲʪ ʩʣʝʜ ʪʘʙʣʠʮʘ Ăʉʪʘʥʜʘʨʪʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʭʠʤʠʯʥʠ ʝʣʝʤʝʥʪʠ ʠ ʜʨʫʛʠ ʚʝʱʝʩʪʚʘ 

ɽʜʠʥʠʮʘ ʤʷʨʢʘ, Õg/lñ, ʩʝ ʠʟʤʝʥʷ ʪʘʢʘ: 

Ă* ʉʂʆʉ ʟʘ ʭʠʤʠʯʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʨʘʟʪʚʦʨʝʥʘʪʘ ʬʦʨʤʘ ʥʘ ʝʣʝʤʝʥʪʘ, 

ʧʦʣʫʯʝʥʘ ʩʣʝʜ ʬʠʣʪʨʫʚʘʥʝ ʥʘ ʧʨʦʙʘʪʘ ʧʨʝʟ ʬʠʣʪʲʨ ʩ ʜʠʘʤʝʪʲʨ ʥʘ ʧʦʨʠʪʝ 0,45 Õm 

ʠʣʠ ʯʨʝʟ ʜʨʫʛʘ ʝʢʚʠʚʘʣʝʥʪʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʧʨʦʙʘʪʘ.  

** ʉʂʆʉ ʩʝ ʦʪʥʘʩʷʪ ʟʘ ʙʠʦʥʘʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʠ ʦʮʝʥʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 
ʤʦʥʠʪʦʨʠʥʛʘ ʩʝ ʚʟʝʤʘʪ ʧʨʝʜʚʠʜ: 1) ʝʩʪʝʩʪʚʝʥʠʪʝ ʬʦʥʦʚʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ 

ʪʝʭʥʠʪʝ ʩʲʝʜʠʥʝʥʠʷ; 2) ʩʲʜʲʨʞʘʥʠʝ ʥʘ Ca, mg/L, pH, ʨʘʟʪʚʦʨʝʥ ʦʨʛʘʥʠʯʝʥ ʚʲʛʣʝʨʦʜ, mg/L 

(2) ʊʦʟʠ ʧʦʢʘʟʘʪʝʣ ʝ ʠʟʨʘʟʝʥʠʷʪ ʢʘʪʦ ʤʘʢʩʠʤʘʣʥʦ ʜʦʧʫʩʪʠʤʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʪʘʥʜʘʨʪ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ (ʄɼʂ ï ʉʂʆʉ). ʂʦʛʘʪʦ ʟʘ 

ʄɼʂ ï ʉʂʆʉ ʝ ʦʙʦʟʥʘʯʝʥʦ "ʥʝ ʩʝ ʧʨʠʣʘʛʘ", ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ ʉɻʉ ï ʉʂʆʉ ʩʝ ʩʯʠʪʘʪ 

ʟʘʱʠʪʥʠ ʩʨʝʱʫ ʢʨʘʪʢʦʩʨʦʯʥʠ ʛʦʣʝʤʠ (ʧʠʢʦʚʠ) ʟʘʤʲʨʩʷʚʘʥʠʷ ʧʨʠ ʧʨʦʜʲʣʞʠʪʝʣʥʠ 

ʟʘʫʩʪʚʘʥʠʷ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʥʠʩʢʠ ʦʪ ʩʪʦʡʥʦʩʪʠʪʝ, ʧʦʣʫʯʝʥʠ ʥʘ 

ʙʘʟʘ "ʦʩʪʨʘ ʪʦʢʩʠʯʥʦʩʪ". 

***  ʉʂʆʉ ʟʘ ʜʨʫʛʠ ʧʦʚʲʨʭʥʦʩʪʥʠ ʚʦʜʠ ʩʝ ʧʨʠʣʘʛʘʪ ʟʘ ʚʩʠʯʢʠ ʚʦʜʠ ʩʲʩ ʩʦʣʝʥʦʩʪ ʥʘʜ 5 ăñ 

 

ɿʘʢʣʶʯʠʪʝʣʥʘ ʨʘʟʧʦʨʝʜʙʘ 

Ä 3. ʅʘʨʝʜʙʘʪʘ ʚʣʠʟʘ ʚ ʩʠʣʘ ʦʪ ʜʝʥʷ ʥʘ ʦʙʥʘʨʦʜʚʘʥʝʪʦ ʡ ʚ Ăɼʲʨʞʘʚʝʥ ʚʝʩʪʥʠʢò. 

 

ʈʆʉʀʎɸ ʂɸʈɸʄʌʀʃʆɺɸ 

ʄʠʥʠʩʪʲʨ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ ʠ ʚʦʜʠʪʝ 

 

 


