
ʄʦʣʯʘʥʦʚ ɼʝʥʠʩ

ɻʣ. ʠʥʞʝʥʝʨ ʏʇ ʄʝʤʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
ʉʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ WQA

ʯʣʝʥ ɺʋɺʆ çWaterNetè

2019

ɸʂʊʋɸʃʔʅʓɽ ɺʆʇʈʆʉʓ 
ʆɹɽʉʇɽʏɽʅʀʗ ʇʀʊʔɽɺʆʁ ɺʆɼʆʁ
ʅɸ ʖɻɽ ʋʂʈɸʀʅʓ

This project has been funded with

support from the European

Commission. This publication reflects

the views only of the author, and the

Commission cannot be held

responsible for any use which may be

made of the information contained

therein.



ɻʆʉʋɼɸʈʉʊɺɽʅʅʓɽ ʉɸʅʀʊɸʈʅʓɽ ʅʆʈʄʓ ʀ ʇʈɸɺʀʃɸ

çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʦʜʝ ʧʠʪʴʝʚʦʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ 

ʜʣʷ ʧʦʪʨʝʙʣʝʥʠʷ ʯʝʣʦʚʝʢʦʤè (ɻCʘʥʇʠʅ 2.2.4-171-10)

ʈʝʛʫʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ 86 ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʀʟ ʥʠʭ 11ʩʘʥʠʪʘʨʥʦ-ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 75ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ.

ɿʘʢʦʥ ʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ɸʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʉʐɸ 1974 ʛʦʜʘ (US EPA Safe Drinking Water Act) 

ʈʝʛʫʣʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʦʢʦʣʦ 100 ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ

ɹɽɿʆʇɸʉʅɸʗ ʇʀʊʔɽɺɸʗ ɺʆɼɸ ðʕʊʆ ɺʆɼɸ, ʂɸʏɽʉʊɺʆ ʂʆʊʆʈʆʁ 

ʉʆʆʊɺɽʊʉʊɺʋɽʊ ʋʉʊɸʅʆɺʃɽʅʅʓʄ ʊʈɽɹʆɺɸʅʀʗʄ



ʂɸʈʊɸ ʂɸʏɽʉʊɺɸ ɺʆɼʓ ɺ ʋʂʈɸʀʅɽ

ɺʦʜʦʧʨʦʚʦʜ ʉʢʚʘʞʠʥʘ

ʂʦʣʦʜʝʮ



ɼʆʃʗ ʅɽʉʊɸʅɼɸʈʊʅʓʍ ʇʈʆɹ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ʇʆ ʉɸʅʀʊɸʈʅʆ-
ʍʀʄʀʏɽʉʂʀʄ ʇʆʂɸɿɸʊɽʃʗʄ

ʧʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʢʘʯʝʩʪʚʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʩʦʩʪʦʷʥʠʠ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʋʢʨʘʠʥʝ

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ
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ʉʝʣʴʩʢʠʝ ʚʦʜʦʧʨʦʚʦʜʳ

ɺʝʜʦʤʩʪʚʝʥʥʳʝ ʚʦʜʦʧʨʦʚʦʜʳ

ʂʦʤʤʫʥʘʣʴʥʳʝ ʚʦʜʦʧʨʦʚʦʜʳ



ʇʦʢʘʟʘʪʝʣʴ
ʀʩʪʦʯʥʠʢ

ɺʦʜʦʧʨʦʚʦʜ ʉʢʚʘʞʠʥʳ ʂʦʣʦʜʮʳ

ʄʫʪʥʦʩʪʴ (Ò0,58 ʤʛ/ʣ)58 42 28 72 52 48

ʎʚʝʪʥʦʩʪʴ (Ò20 ʛʨʘʜ)45 55 79 21 81 19

ʆʢʠʩʣʷʝʤʦʩʪʴ (Ò5ʤʛʆ2/ʣ ) 67 33 93 7 89 11

ʄʠʥʝʨʘʣʠʟʘʮʠʷ (Ò1000 ʤʛ/ʣ)99 1 96 4 79 21

ɾʝʣʝʟʦ (Ò0,2 ʤʛ/ʣ)79 21 38 62 83 17

ʄʘʨʛʘʥʝʮ (Ò0,05ʤʛ/ʣ)55 45 30 70 66 34

ʅʠʪʨʘʪʳ (Ò50 ʤʛ/ʣ) 98 2 90 10 44 56

ɾʝʩʪʢʦʩʪʴ(Ò7 ʤʛ-ʵʢʚ/ʣ) 93 7 75 25 29 71

ɾʝʩʪʢʦʩʪʴ(Ò1,5 ʤʛ-ʵʢʚ/ʣ) 5 95 5 95 3 97

ʂɸʈʊɸ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ɺ ʋʂʈɸʀʅɽ
(ɺʉɽɻʆ ɸʅɸʃʀɿʆɺ 31917;ɺ-5482,ʉ-21687,ʂ-4748)

- ʜʦʣʷ ʧʨʦʙ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, 

ʧʨʝʚʳʰʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ, %

ʇʦ ʜʘʥʥʳʤ ɺɺʆ çWaterNetè

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



ʇʦʢʘʟʘʪʝʣʴ
ʀʩʪʦʯʥʠʢ

ɺʦʜʦʧʨʦʚʦʜ ʉʢʚʘʞʠʥʳ ʂʦʣʦʜʮʳ

ʄʫʪʥʦʩʪʴ (Ò0,58 ʤʛ/ʣ)66 34 55 45 75 25

ʎʚʝʪʥʦʩʪʴ (Ò20 ʛʨʘʜ)97 3 93 7 83 17

ʆʢʠʩʣʷʝʤʦʩʪʴ (Ò5ʤʛʆ2/ʣ ) 100 92 8 100

ʄʠʥʝʨʘʣʠʟʘʮʠʷ (Ò1000 ʤʛ/ʣ)98 2 40 60 62 38

ɾʝʣʝʟʦ (Ò0,2 ʤʛ/ʣ)66 34 26 74 62 38

ʄʘʨʛʘʥʝʮ (Ò0,05ʤʛ/ʣ)100 76 24 100

ʅʠʪʨʘʪʳ (Ò50 ʤʛ/ʣ) 99 1 91 9 37 63

ɾʝʩʪʢʦʩʪʴ(Ò7 ʤʛ-ʵʢʚ/ʣ) 92 8 62 38 37 63

ɾʝʩʪʢʦʩʪʴ(Ò1,5 ʤʛ-ʵʢʚ/ʣ) 1 99 6 94 25 75

ʂɸʈʊɸ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ɺ ʆɼɽʉʉʂʆʁ ʆɹʃɸʉʊʀ
(ɺʉɽɻʆ ɸʅɸʃʀɿʆɺ 165;ɺ-83,ʉ-74,ʂ-8)

ʇʦ ʜʘʥʥʳʤ ɺɺʆ çWaterNetè

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ

- ʜʦʣʷ ʧʨʦʙ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ, %



ʇʦʢʘʟʘʪʝʣʴ
ʀʩʪʦʯʥʠʢ

ɺʦʜʦʧʨʦʚʦʜ ʉʢʚʘʞʠʥʳ ʂʦʣʦʜʮʳ

ʄʫʪʥʦʩʪʴ (Ò0,58 ʤʛ/ʣ)25 75 68 32 25 75

ʎʚʝʪʥʦʩʪʴ (Ò20 ʛʨʘʜ)100 93 7 50 50

ʆʢʠʩʣʷʝʤʦʩʪʴ (Ò5ʤʛʆ2/ʣ ) 50 50 88 12 100

ʄʠʥʝʨʘʣʠʟʘʮʠʷ (Ò1000 ʤʛ/ʣ)70 30 26 74 75 25

ɾʝʣʝʟʦ (Ò0,2 ʤʛ/ʣ)80 20 69 31 75 25

ʄʘʨʛʘʥʝʮ (Ò0,05ʤʛ/ʣ)100 50 50

ʅʠʪʨʘʪʳ (Ò50 ʤʛ/ʣ) 100 88 12 71 29

ɾʝʩʪʢʦʩʪʴ(Ò7 ʤʛ-ʵʢʚ/ʣ) 80 20 19 81 25 75

ɾʝʩʪʢʦʩʪʴ(Ò1,5 ʤʛ-ʵʢʚ/ʣ) 100 100 100

ʂɸʈʊɸ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ɺ ʅʀʂʆʃɸɽɺʉʂʆʁ ʆɹʃɸʉʊʀ
(ɺʉɽɻʆ ɸʅɸʃʀɿʆɺ  74;ɺ-10,ʉ-59,ʂ-5)

- ʜʦʣʷ ʧʨʦʙ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ, %

ʇʦ ʜʘʥʥʳʤ ɺɺʆ çWaterNetè

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



ʇʦʢʘʟʘʪʝʣʴ
ʀʩʪʦʯʥʠʢ

ɺʦʜʦʧʨʦʚʦʜ ʉʢʚʘʞʠʥʳ ʂʦʣʦʜʮʳ

ʄʫʪʥʦʩʪʴ (Ò0,58 ʤʛ/ʣ)63 37 70 30

ʎʚʝʪʥʦʩʪʴ (Ò20 ʛʨʘʜ)75 25 100

ʆʢʠʩʣʷʝʤʦʩʪʴ (Ò5ʤʛʆ2/ʣ ) 100 100

ʄʠʥʝʨʘʣʠʟʘʮʠʷ (Ò1000 ʤʛ/ʣ)50 50 53 47

ɾʝʣʝʟʦ (Ò0,2 ʤʛ/ʣ)75 25 97 3

ʄʘʨʛʘʥʝʮ (Ò0,05ʤʛ/ʣ) 100

ʅʠʪʨʘʪʳ (Ò50 ʤʛ/ʣ)71 29 75 25

ɾʝʩʪʢʦʩʪʴ(Ò7 ʤʛ-ʵʢʚ/ʣ) 25 75 46 54

ɾʝʩʪʢʦʩʪʴ(Ò1,5 ʤʛ-ʵʢʚ/ʣ) 100 3 97

ʂɸʈʊɸ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ɺ ʍɽʈʉʆʅʉʂʆʁ ʆɹʃɸʉʊʀ
(ɺʉɽɻʆ ɸʅɸʃʀɿʆɺ 38;ɺ-9,ʉ-29)
ʇʦ ʜʘʥʥʳʤ ɺɺʆ çWaterNetè

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ

- ʜʦʣʷ ʧʨʦʙ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʤʧʦʥʝʥʪʳ ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ, %



ɼʆʃʗ ʅɽʉʊɸʅɼɸʈʊʅʓʍ ʇʈʆɹ ʇʀʊʔɽɺʆʁ ɺʆɼʓʇʆ ʉɸʅʀʊɸʈʅʆ-
ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀʄ ʇʆʂɸɿɸʊɽʃʗʄ

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ

ʧʦ ʜʘʥʥʳʤ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʢʘʯʝʩʪʚʝ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʩʦʩʪʦʷʥʠʠ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʋʢʨʘʠʥʝ
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ʉʝʣʴʩʢʠʝ ʚʦʜʦʧʨʦʚʦʜʳ

ɺʝʜʦʤʩʪʚʝʥʥʳʝ ʚʦʜʦʧʨʦʚʦʜʳ

ʂʦʤʤʫʥʘʣʴʥʳʝ ʚʦʜʦʧʨʦʚʦʜʳ



ˉ ʇʦʢʘʟʘʪʝʣʴ
ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ

ɺʦʜʦʧʨʦʚʦʜʥʘʷ,

ʧʫʥʢʪʳ ʨʘʟʣʠʚʘ,

ʙʶʚʝʪʳ

ʂʦʣʦʜʮʳ, 

ʢʘʧʪʘʞʠ

ʌʘʩʫʝʤʘʷ

ʚʦʜʘ

1 ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʂʫʦ/ʩʤ3 Ò100 (Ò50) ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷÒ20

3 ʆʙʱʠʝ ʢʦʣʠʬʦʨʤʳ ʂʫʦ/100ʩʤ3 ʦʪʩʫʪʩʪʚʠʝ Ò1 ʦʪʩʫʪʩʪʚʠʝ

4 E.coli ʂʫʦ/100ʩʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

5 ʕʥʪʝʨʦʢʦʢʠ ʂʫʦ/100ʩʤ3 ʦʪʩʫʪʩʪʚʠʝʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷʦʪʩʫʪʩʪʚʠʝ

6 ʉʠʥʝʛʥʦʡʥʘʷ ʧʘʣʦʯʢʘʂʫʦ/100ʩʤ3 ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷʦʪʩʫʪʩʪʚʠʝ

7 ʇʘʪʦʛʝʥʥʳʝ ʵʥʪʝʨʦʙʘʢʪʝʨʠʠʚ 1ʜʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

8 ʂʦʣʠʬʘʛʠ ɹʫʦ/ʜʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

9
ʕʥʪʝʨʦʚʠʨʫʩʳ, ʘʥʪʠʛʝʥʳʨʝʦʚʠʨʫʩʘ, 

ʚʠʨʫʩʘ ʛʝʧʘʪʠʪʘ ɸ ʠ ʜʨʫʛʠʝ
ʚ 10 ʜʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

ʇʘʨʘʟʠʪʘʨʥʳʝ ʧʦʢʘʟʘʪʝʣʠ

10
ʇʘʪʦʛʝʥʥʳʝ ʢʠʰʝʯʥʳʝ ʩʘʤʳʝ 

ʧʨʦʩʪʳʝ
ʂʫʦ/ʩʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

11 ʂʠʰʝʯʥʳʝ ʛʝʣʴʤʠʥʪʳʂʫʦ/ʩʤ3 ʦʪʩʫʪʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʝʦʪʩʫʪʩʪʚʠʝ

ʉɸʅʀʊɸʈʅʆ-ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ 
ɹɽɿʆʇɸʉʅʆʉʊʀ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



ɼʆʃʗ ʅɽʉʊɸʅɼɸʈʊʅʓʍ ʇʈʆɹ ʇʀʊʔɽɺʆʁ ɺʆɼʓ ʆɹʃɸʉʊʅʓʍ 
ʀʉʊʆʏʅʀʂʆɺ ɺʆɼʆʉʅɸɹɾɽʅʀʗ ʇʆ ʉɸʅʀʊɸʈʅʆ-

ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀʄ ʇʆʂɸɿɸʊɽʃʗʄ ɺ 2017ɻʆɼʋ, %

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ
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ʋʢʨʘʠʥʘ ʅʠʢʦʣʘʝʚʩʢʘʷ ʦʙʣʘʩʪʴʆʜʝʩʩʢʘʷ ʦʙʣʘʩʪʴ

ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝʎʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ



ɺ 2017 ʛʦʜʫ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʟ ʩʠʩʪʝʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʦʨʤʘʪʠʚʘʤ ʚ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʘʭ ʆʜʝʩʩʢʦʡ ʦʙʣʘʩʪʠ:

ʂʘʪʝʛʦʨʠʷ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ

ʛʛ.: ɸʨʮʠʟ, ʇʦʜʦʣʴʩʢ ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ

ʛʛ.: ɸʨʥʘʥʴʝʚ, ʂʦʜʳʤʘ ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʥʠʪʨʘʪʳ

ʛ. ʊʘʪʘʨʙʫʥʘʨʠ, ʧʛʪ. ʉʘʨʘʪʘ ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ

ʛʛ.: ɹʝʣʛʦʨʦʜ ïɼʥʝʩʪʨʦʚʩʢʠʡ, ʈʘʟʜʝʣʴʥʘʷ, ʂʠʣʠʷ, 

ɺʠʣʢʦʚʦ; 

ʧʛʪ.: ɿʘʪʦʢʘ, ʊʘʨʫʪʠʥʦ, ɹʦʨʦʜʠʥʦ, ɹʝʨʝʟʠʥʦ, ʉʝʨʧʥʝʚʦʝ, 

ɿʘʭʘʨʦʚʢʘ, ɿʘʪʠʰʴʝ, ʆʢʥʳ, ʉʣʦʙʦʜʢʘ, ɼʦʙʨʦʩʣʘʚ

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ

ʛ. ɹʦʣʛʨʘʜ ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʞʝʣʝʟʦ

ʧʛʪ.: ʎʝʙʨʠʢʦʚʦ, ʅʠʢʦʣʘʝʚʢʘ, ʉʘʚʨʘʥʴʄʠʥʝʨʘʣʠʟʘʮʠʷ, ʥʠʪʨʘʪʳ

ɺʩʝʛʦ ʙʦʣʝʝ 270 ʦʙʲʝʢʪʦʚ

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʨʝʛʠʦʥʘ

ɻʦʜʘ
ɺʩʝʛʦ

2015 2016 2017
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ʦ
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ʣ
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ʜ
ʝ
ʪ
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ɼʦʥʝʮʢʘʷ 1 4 4 1 4 4

ʃʴʚʦʚʩʢʘʷ 0 0 0

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʘʷ 0 0 0

ʃʫʛʘʥʩʢʘʷ 1 54 3 1 54 3

ʈʦʚʝʥʩʢʘ 1̫ 20 15 1 20 15

ʛ. ʂʠʝʚ 1 155 121 1 155 121

ʆʜʝʩʩʢʘʷ 1 776 449 1 776 449

ʅʠʢʦʣʘʝʚʩʢʘʷ 1 37 26 1 132 15 2 169 41

ʏʝʨʢʘʩʩʢʘ1̫ 15 12 1 15 12

ʍʘʨʴʢʦʚʩʢʘʷ 1 35 15 1 35 15

ʏʝʨʥʦʚʠʮʢʘʷ 2 206 116 2 206 116

ɺʩʝʛʦ 3 190 148 2 813 477 5 299 138 10 1302 763

ɺʉʇʓʐʂʀ ʆʉʊʈʓʍ ʂʀʐɽʏʅʓʍ ʀʅʌɽʂʎʀʁ ʉ ɺʆɼʅʓʄ ʇʋʊɽʄ ʇɽʈɽɼɸʏʀ 
ɺʆɿɹʋɼʀʊɽʃʗ ɺ ʋʂʈɸʀʅɽ ɿɸ 2015 - 2017 ɻʆɼʓ ʇʆ ʈɽɻʀʆʅɸʄ



ʂʦʣʠʯʝʩʪʚʦ ʚʩʧʳʰʝʢ
ʂʦʣʠʯʝʩʪʚʦ 

ʧʦʩʪʨʘʜʘʚʰʠʭ
ɺ ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʡ

ɺʠʨʫʩʥʳʡ ʛʝʧʘʪʠʪ ɸ2 72 43

ɻʕʂ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ
5 1136 637

ʈʦʪʘʚʠʨʫʩʳ 3 94 83

ɺʩʝʛʦ 10 1302 763

ɿʘ2015 ï2017 ʛ.ʛ. ʠʤʝʣʦ ʤʝʩʪʦ 10 ʚʩʧʳʰʝʢ ʛʝʧʘʪʠʪʘ ɸ, ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʢʦʪʦʨʳʭ ʧʦʩʪʨʘʜʘʣʦ 1302 ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʪʝʡ ð 763

ʂɸʏɽʉʊɺʆ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



ʅɽʂʆʊʆʈʓɽ ʇɸʊʆɻɽʅʅʓɽ ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ ɺ ʇʀʊʔɽɺʆʁ 
ɺʆɼɽ ʀ ʄɽʊʆɼʓ ʀʍ ʋɼɸʃɽʅʀʗ

ɺʦʟʙʫʜʠʪʝʣʴʇʦʩʣʝʜʩʪʚʠʷ

ʄʝʪʦʜʳ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷʚʦʜʳ

ʍʣʦʨʠʨʦʚʘʥʠʝʋʣʴʪʨʘʬʠʦʣʝʪʋʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ
ʆʙʨʘʪʥʳʡ 

ʦʩʤʦʩ
ʂʠʧʷʯʝʥʠʝ

ɺʠʨʫʩʳ:

ɻʝʧʘʪʠʪ ɸ, B, ɽ ɻʝʧʘʪʠʪ + + - + + + + + + -

ɸʜʝʥʦʚʠʨʫʩ
ʀʥʬʝʢʮʠʷ

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ+ + + + + + + + + + -

ʈʦʪʘʚʠʨʫʩʂʠʰʝʯʥʳʡ ʛʨʠʧʧ+ + + + + + + + + +

ʕʥʪʝʨʦʚʠʨʫʩ
ʇʦʨʘʞʝʥʠʝ 

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ 

ʎʅʉ
+ + + + + + + + + -

ɹʘʢʪʝʨʠʠ:

ʉʘʣʴʤʦʥʝʣʣʘ
ʇʦʨʘʞʝʥʠʝ 

ʢʠʰʝʯʥʦʛʦʪʨʘʢʪʘ + + + + + + + + + + +

ʐʠʛʝʣʣʘ ɼʠʟʝʥʪʝʨʠʷ + + + + + + + + + + +

ʍʦʣʝʨʥʳʡ 

ʚʠʙʨʠʦʥ
ʭʦʣʝʨʘ + + - + + + + + + +



ʍʃʆʈʀʈʆɺɸʅʀɽ

ʉʘʤʳʡ ʜʝʰʝʚʳʡ ʤʝʪʦʜ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ

ʍʦʨʦʰʦ ʠʟʫʯʝʥ ʠ ʧʨʦʩʪ ʚ ʧʨʠʤʝʥʝʥʠʠ

ʍʣʦʨ ʘʢʪʠʚʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʦʣʴʰʠʥʩʪʚʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʢʣʶʯʘʷ ʧʘʪʦʛʝʥʥʳʝ, ʠ 
ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ

ʊʦʣʴʢʦ ʭʣʦʨ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʨʝʘʛʝʥʪʳ ʦʙʣʘʜʘʶʪ ʵʬʬʝʢʪʦʤ ʧʦʩʣʝʜʝʡʩʪʚʠʷ, 
ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ ʯʠʩʪʦʪʳ ʚʦʜʳ ʧʨʠ ʝʸ 
ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʠ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ.

ʄɽʊʆɼʓ ʆɹɽɿɿɸʈɸɾʀɺɸʅʀʗ ɺʆɼʓ 



ʍʃʆʈʉʆɼɽʈɾɸʑʀɽ ɼɽɿʀʅʌɽʂʊɸʅʊʓ ɺʆɼʓ

ʉʞʠʞʝʥʥʳʡ ʭʣʦʨ

Cl2

- ʵʬʬʝʢʪʠʚʥʳʡ ʦʢʠʩʣʠʪʝʣʴʠ ʜʝʟʠʥʬʝʢʪʘʥʪ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ

- ʦʙʣʘʜʘʝʪ ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ

- ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʷ ʩʪʨʦʛʠʭʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ

- ʦʙʨʘʟʫʝʪ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ

- ʟʘʧʘʭ ʚ ʚʦʜʝ

ɻʠʧʦʭʣʦʨʠʪ ʥʘʪʨʠʷ

NaClO

- ʵʬʬʝʢʪʠʚʥʳʡ ʦʢʠʩʣʠʪʝʣʴ

- ʦʙʣʘʜʘʝʪ ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ

- ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʟʦʧʘʩʝʥ ʧʨʠ ʭʨʘʥʝʥʠʠ

- ʤʦʞʝʪ ʙʳʪʴʢʘʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥ, ʪʘʢ ʠ 

ʧʦʣʫʯʝʥ ʥʘ ʤʝʩʪʝ

- ʥʝʵʬʬʝʢʪʠʚʝʥʧʨʦʪʠʚ ʮʠʩʪ

- ʪʝʨʷʝʪ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ

- ʦʙʨʘʟʫʝʪ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ

- ʟʘʧʘʭ ʚ ʚʦʜʝ

ɼʠʦʢʩʠʜ ʭʣʦʨʘ

ClO2

- ʩʘʤʳʡɻʬʬʝʢʪʠʚʥʳʡ ʦʢʠʩʣʠʪʝʣʴ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʘ

- ʦʙʣʘʜʘʝʪ ʧʦʩʣʝʜʝʡʩʪʚʠʝʤ

- ʥʝ ʦʙʨʘʟʫʝʪ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ

- ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʝʥʠʝ ʪʦʣʴʢʦ ʥʘ ʤʝʩʪʝ

ʧʨʠʤʝʥʝʥʠʷ

- ʦʙʨʘʟʫʝʪ ʭʣʦʨʘʪʳ ʠ ʭʣʦʨʠʪʳ

- ʟʘʧʘʭ ʚ ʚʦʜʝ

ʍʣʦʨʘʤʠʥ

NH2Cl

- ʜʦʣʛʦʚʨʝʤʝʥʥʦʝʧʦʩʣʝʜʝʡʩʪʚʠʝ

- ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ

- ʙʦʣʝʝ ʩʣʘʙʳʡʜʝʟʠʥʬʝʢʪʘʥʪ ʠ ʦʢʠʩʣʠʪʝʣʴ

- ʥʝʵʬʬʝʢʪʠʚʝʥ ʧʨʦʪʠʚ ʚʠʨʫʩʦʚ ʠ ʮʠʩʪ

- ʪʨʝʙʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʜʦʟʠʨʦʚʢʠ ʠ 

ʚʨʝʤʷ ʢʦʥʪʘʢʪʘ

- ʩʠʣʴʥʳʡ ʟʘʧʘʭ ʚ ʚʦʜʝ



ɺʩʝʛʦ ʙʦʣʝʝ 100 ʚʝʱʝʩʪʚ. 

ʅʦʨʤʠʨʫʶʪʩʷ ʚ ʉʐɸ ï30, ʚ ʋʢʨʘʠʥʝ ï7.

ʃʝʪʫʯʠʝ ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʠʛʘʣʦʤʝʪʘʥʳ

ɹʨʦʤʘʪʳʠ ʙʨʦʤʦʨʛʘʥʠʯʝʩʢʠʝʩʦʝʜʠʥʝʥʠʷ

ʍʣʦʨʘʪʳ ʠ ʭʣʦʨʠʪʳ

ʀʦʜʘʪʳʠ ʠʦʜʦʨʛʘʥʠʯʝʩʢʠʝʩʦʝʜʠʥʝʥʠʷ

ʇʆɹʆʏʅʓɽ ʇʈʆɼʋʂʊʓ ʍʃʆʈʀʈʆɺɸʅʀʗ

ʋʍʋɼʐɽʅʀɽ ʂɸʏɽʉʊɺɸ ʇʀʊʔɽɺʆʁ ɺʆɼʓ



˿ͭͦ;ͤ͊Ύ ͍ͦ͒͊

˾͍͙͊ͫͭͦͪͣ·͔ ˻˸˭

̅͊ͪͣ͊ͼ͔͍͙ͭ;͔͙͔ͫ͟ 
͔ͨͪͨ͊ͪ͊ͭ·

˿͔͍ͪ͒ͫͭ͊ 
͙͙͍͙ͤ͒͒ͯ͊͡Έ͚ͤͦ 
͎͙͎͙͔ͤ·

͔͙̂͒ͦ͋ͪͤΎ

˹͔͍͙ͪ͊ͫͭͦͪͣ·͔ ˻˸˭

˸͙͙͙ͪͦͨ͊ͫͭ͟͟͡

˹͍͊ͤͦͦͦͤ͊͟͡

˴͔͙ͦͫͣͭ;͔͙͔ͫ͟ ͫͪ͊͋͟·

~ 60 000 ͤ ͍ͦ·ͻ
͔͙͔͙͚ͫͦ͒ͤͤ

~ 1 000 ͤ ͊ͤͦ-
͔ͭͻ͎͙ͤͦͦ͡;͔͙ͫ͟ͻ
͍ͨͪͦ͒ͯͭͦ͟

ʅʆɺʓɽ ɺʓɿʆɺʓ ðʆʈɻɸʅʀʏɽʉʂʀɽ ʄʀʂʈʆɿɸɻʈʗɿʅɽʅʀʗ 
(ʆʄɿ)



ʇʋʊʀ ʇʆʇɸɼɸʅʀʗ ʆʄɿ ɺ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ

ɿɸʂʆʅ ɾʀɿʅʀ

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ ʚʦʜʘ, 
ʩʪʝʢʘʶʱʘʷ ʚ ʢʘʥʘʣʠʟʘʮʠʶ, 
ʩʦʜʝʨʞʠʪ ʟʘʛʨʷʟʥʷʶʱʠʝ 
ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʚ ʢʦʥʮʝ 
ʢʦʥʮʦʚ ʧʦʧʘʜʘʶʪ ʚ ʯʴʶ-ʪʦ 

ʧʠʪʴʝʚʫʶ ʚʦʜʫ.

ʇʠʪʝʨ ʉ. ʂʘʨʪʨʘʡʪ



͔̉ͣ ͫͭ͊ͪ΄͔ ;͔͍͔ͦ͟͡Σ ͔ͭͣ 
͋ͦ͡Έ΄͔ ͦͤ ͨΈ͔ͭ ͔͍͊ͪͫͭ͟͡ ͙ 
͋ͦ͡Έ΄͔ ͎͊ͪ͘Ύͤ͘Ύ͔ͭ ͍ͦ͒ͯ

70 % 
͙͔͔͚͗ͭ͡ ˿̊ˢ 
͔ͨͦͭͪ͋͡ΎΌͭ 
м ͔ͭ͊͋ͭͯ͟͡ ͍ ͔͒ͤΈ

50 % -
н ͔͙ͭ͊͋ͭ͟͡

25 % -
о ͙ ͔͔͋ͦ͡



ʅʆɺʓɽ ɺʓɿʆɺʓ ðʅɽʈɸʉʊɺʆʈʀʄʓɽ ʆʄɿ

100 ʢʛ ʧʣʘʩʪʠʢʘ ðʧʦʪʨʝʙʣʷʝʪ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢ ʚ ʛʦʜ

300 ʤʣʥ ʪ ʧʣʘʩʪʠʢʘ ðʝʞʝʛʦʜʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠ ʚʳʙʨʘʩʳʚʘʝʪʩʷ

ʆʪ 10 ʜʦ 20 ʤʣʥ ʪ ʧʣʘʩʪʠʢʘ ʝʞʝʛʦʜʥʦ ʧʦʧʘʜʘʝʪ ʚ ʦʢʝʘʥ

ʆʪ 44 000 ʜʦ 300 000 ʪ ʤʠʢʨʦʧʣʘʩʪʠʢʘʝʞʝʛʦʜʥʦ ʧʦʧʘʜʘʝʪ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʚ ʉʝʚʝʨʥʦʡ 
ɸʤʝʨʠʢʝ

55 ʤʣʥ ʪ ʦʜʝʞʜʳ ʠ ʪʝʢʩʪʠʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ ʙʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ 
ʚ 2013 ʛʦʜʫ

~ 80 % ʤʠʢʨʦʧʣʘʩʪʠʢʘʚ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ðʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ

45 ʤʣʥ ʢʫʩʦʯʢʦʚ ʧʣʘʩʪʠʢʘ ʚʜʝʥʴ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʢʠ ʠʟ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ (ʠʩʩʣʝʜʦʚʘʥʠʝ 2016 ʛʦʜʘ, 
ʋʥʠʚʝʨʩʠʪʝʪ ʃʘʡʦʣʘ, ʏʠʢʘʛʦ) 

ʇʃɸʉʊʀʂ



çʄʋʉʆʈʆɺʆʈʆʊè ðʊʀʍʆʆʂɽɸʅʉʂʀʁ ʄʋʉʆʈʅʓʁ 
ɺʆɼʆɺʆʈʆʊ

ʇʣʦʱʘʜʴðʦʪ 700 000 ʜʦ 1,5 ʤʣʥ ʢʤ2 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʙʨʘʣʠ ʙʦʣʝʝ 750 000 

ʢʫʩʢʦʚ ʤʠʢʨʦʧʣʘʩʪʠʢʘʩ 1 ʢʤ2 ʥʘ ʜʘʥʥʦʤ 

ʫʯʘʩʪʢʝ.

70 %ʤʫʩʦʨʘ ʩʧʫʩʢʘʝʪʩʷ ʧʦʜ ʚʦʜʫ ʠ 

ʦʩʝʜʘʝʪ ʥʘ ʜʥʝ ʧʨʝʚʨʘʱʘʷ ʝʛʦ ʚ ʥʝʞʠʣʫʶ 

ʤʦʨʩʢʫʶ ʧʫʩʪʦʰʴ.

ɼʨʫʛʠʝ ʤʫʩʦʨʥʳʝ ʧʷʪʥʘ:

Åʀʥʜʠʡʩʢʦʝ(ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ, ʦʪʢʨʳʪʦ ʚ 2010 ʛʦʜʫ)

Åʉʝʚʝʨʦ-ɸʪʣʘʥʪʠʯʝʩʢʦʝ(ʚ ʉʘʨʛʘʩʩʦʚʦʤ ʤʦʨʝ)

50 ʣʝʪ ʘʢʪʠʚʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʘʩʪʠʢʦʚʦʡ ʪʘʨʳ ʧʨʠʚʝʣʠ ʢ 

ʟʘʛʨʷʟʥʝʥʠʶ 1 % ʧʣʦʱʘʜʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ.


