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ʄʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ - ʢʦʩʤʦʧʦʣʠʪʩʢʠ ʦʨʛʘʥʠʟʤʠ

ʟʘʤʥʦʛʫʦʜʥʠʚʚʦʜʘʪʘʧʨʝʪʩʪʘʚʫʚʘʧʨʠʨʦʜʥʦʞʠʚʝʘʣʠʰʪʝ.

- ʧʦʩʪʦʿʘʥʦʧʨʠʩʫʪʥʠʚʦʘʢʚʘʪʠʯʥʠʪʝʝʢʦʩʠʩʪʝʤʠʢʘʢʦ

- ʧʨʠʤʘʨʥʠʨʝʜʫʮʝʥʪʠʠʢʘʢʦʧʨʦʜʫʮʝʥʪʠʥʘʦʨʛʘʥʩʢʘʤʘʪʝʨʠʿʘ.

ʅʠʟʙʠʦʩʬʝʨʘʪʘʦʨʛʘʥʩʢʘʪʘʤʘʪʝʨʠʿʘʧʦʩʪʦʿʘʥʦʩʝʪʨʘʥʩʬʦʨʤʠʨʘ.

ʂʣʫʯʥʘʢʦʤʧʦʥʝʥʪʘʩʝʤʠʢʨʦʦʨʛʘʥʠʟʤʠʪʝ(ʙʘʢʪʝʨʠʠʪʝʠʤʘʘʪʥʘʿʟʥʘʯʘʿʥʘʫʣʦʛʘ)

- ʠʤʘʘʪʛʣʘʚʥʘʫʣʦʛʘʚʦʧʨʦʮʝʩʦʪʥʘʪʨʘʥʩʬʦʨʤʘʮʠʿʘ

(ʜʝʢʦʤʧʦʟʠʮʠʿʘ,ʨʘʟʛʨʘʜʫʚʘˁʝ)ʥʘʦʨʛʘʥʩʢʘʪʘʤʘʪʝʨʠʿʘʠ

- ʚʦʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦʥʘʝʢʦʩʠʩʪʝʤʦʪʚʦʮʝʣʠʥʘ.

ʧʦʢʘʟʘʪʝʣʠʟʘʨʘʟʥʦʚʠʜʥʠʪʝʠʩʧʝʮʠʬʠʯʥʠʪʝʢʦʚʠʥʘʙʠʦʭʝʤʠʩʢʠʪʝʧʨʦʮʝʩʠ.

ʊʠʝʩʝʧʨʚʠʯʝʥʧʦʢʘʟʘʪʝʣʟʘʝʫʪʨʦʬʠʢʘʮʠʿʘʪʘ.

ʅʠʚʥʦʪʦʧʦʟʥʘʚʘˁʝʧʨʝʪʩʪʘʚʫʚʘʩʠʛʫʨʝʥʧʦʢʘʟʘʪʝʣʟʘʫʪʚʨʜʫʚʘˁʝʠʧʨʦʛʥʦʟʠʨʘˁʝʥʘ

ʩʦʩʪʦʿʙʘʪʘʥʘʚʦʜʥʠʪʝʝʢʦʩʠʩʪʝʤʠ,

ʩʦʮʝʣʟʘʟʘʯʫʚʫʚʘˁʝʠʟʘʰʪʠʪʘʥʘʥʠʚʥʠʦʪʢʚʘʣʠʪʝʪ.



ɹʘʢʪʝʨʠʠʪʝʩʝʧʨʠʨʦʜʥʠʢʦʤʧʦʥʝʥʪʠʚʦʘʢʚʘʪʠʯʥʠʪʝʝʢʦʩʠʩʪʝʤʠ

ɹʨʦʿʥʠʠʨʘʟʥʦʚʠʜʥʠʦʨʛʘʥʠʟʤʠʢʦʠʠʤʘaʪʛʦʣʝʤʦʚʣʠʿʘʥʠʝʚʨʟ

ʧʨʦʮʝʩʠʪʝʢʦʠʩʝʿʘʚʫʚʘʘʪʚʦʘʢʚʘʪʠʯʥʠʪʝʝʢʦʩʠʩʪʝʤʠ,

- ʪʨʘʥʩʬʦʨʤʘʮʠʿʘʥʘʿʘʛʣʝʨʦʜ,ʚʦʜʦʨʦʜ,ʬʦʩʬʦʨ,ʘʟʦʪʠʩʫʣʬʫʨ.

- ʚʣʠʿʘʘʪʚʨʟʢʚʘʣʠʪʝʪʦʪʥʘʚʦʜʘʪʘʧʨʝʢʫʢʦʥʪʨʦʣʠʨʘˁʝʪʦʥʘ

ʢʦʣʠʯʠʥʘʪʘʥʘʢʠʩʣʦʨʦʜʠʜʨʫʛʠʪʝʝʣʝʤʝʥʪʠʚʦʚʦʜʘʪʘ,

- ʧʨʝʜʠʟʚʠʢʫʚʘʘʪʙʦʣʝʩʪʠʢʘʦʿʨʛʘʥʠʟʤʠʪʝʠʢʘʣʿʫʺʝʪʦ.

ʊʠʝʩʝʛʣʘʚʥʠʦʨʛʘʥʠʟʤʠʢʦʠʠʥʠʮʠʨʘʘʪʨʘʩʧʘʺʘˁʝʥʘʠʥʪʨʦʜʫʮʠʨʘʥʦʨʛʘʥʩʢʠʦʪʧʘʜ,

ʚʢʣʫʯʫʚʘʿ˃ʠʛʠʠʿ ʘʛʣʝʚʦʜʦʨʦʜʠʪʝʢʘʢʦʠʤʝʪʘʙʦʣʠʪʠʯʢʠʪʝʤʝʺʫʧʨʦʠʟʚʦʜʠ.

ʆʜʪʫʢʘ,ʩʣʝʜʝˁʝʪʦʥʘʤʠʢʨʦʙʠʦʣʦʰʢʠʦʪʢʚʘʣʠʪʝʪʥʘʚʦʜʘʪʘʝ

ʦʜʩʫʰʪʠʥʩʢʦʟʥʘʯʝˁʝʟʘʫʧʨʘʚʫʚʘˁʝʠʟʘʰʪʠʪʘʥʘʚʦʜʥʠʪʝʨʝʩʫʨʩʠ.



ǒ ɹʘʢʪʝʨʠʠʪʝʩʝʠʜʝʘʣʥʠʩʝʥʟʦʨʠʟʘʠʥʜʠʢʘʮʠʿʘ

ʥʘʤʠʢʨʦʙʠʦʣʦʰʢʦʟʘʛʘʜʫʚʘˁʝʥʘʧʦʚʨʰʠʥʩʢʠʪʝʚʦʜʠ.

ʀʩʧʠʪʫʚʘˁʝʪʦʥʘʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝʩʪʘʥʜʘʨʜʠʟʘʢʚʘʣʠʪʝʪ

(ʠʥʜʠʢʘʪʦʨʠʟʘʬʝʢʘʣʥʦ,ʦʨʛʘʥʩʢʦʟʘʛʘʜʫʚʘˁʝʠʜʨ.ʠʥʜʠʢʘʪʦʨʠ)

ʧʨʠʤʦʥʠʪʦʨʠʥʛʥʘʢʚʘʣʠʪʝʪʦʪʥʘʧʦʚʨʰʠʥʩʢʠʪʝʚʦʜʠʥʘʤʝʥʝʪʠʟʘ

ʚʦʜʘʟʘʧʠʝˁʝ,ʥʘʚʦʜʥʫʚʘˁʝ,ʢʘʧʝˁʝʠʩʣ.,ʝʟʘʜʦʣʞʠʪʝʣʥʦʩʧʦʨʝʜ:

ǒ ɽʚʨʦʧʩʢʠʪʝʜʠʨʝʢʪʠʚʠʟʘʚʦʜʘʟʘʧʠʝˁʝʠʟʘʚʦʜʘʟʘʢʘʧʝˁʝ

(EU-Surface&DrinkingWaterDirective75/440/EEC,2006/7/EC,EU-BathingWater

QualityDirective2006/7/EC),

ǒ ʅʦʚʠʪʝʩʪʨʫʯʥʠʧʨʝʜʣʦʟʠʥʘɽʋ(Kavka& Poetch, 2002),

ǒ ʉʚʝʪʩʢʘʪʘʟʜʨʘʚʩʪʚʝʥʘʦʨʛʘʥʠʟʘʮʠʿʘʉɿʆ(WHO):

- ʋʧʘʪʩʪʚʦʟʘʙʝʟʙʝʜʥʘʫʧʦʪʨʝʙʘʥʘʦʪʧʘʜʥʠʚʦʜʠʠʝʢʩʢʨʝʪʠʚʦʟʝʤʿʦʜʝʣʩʪʚʦʪʦʠʘʢʚʘʢʫʣʪʫʨʘʪʘ,

-ʇʨʝʧʦʨʘʢʠʪʝʟʘʚʦʜʘʟʘʥʘʚʦʜʥʫʚʘˁʝ1992..



ɺʦʢʦʤʧʣʝʢʩʥʘʪʘʧʨʦʮʝʥʢʘʟʘʩʦʩʪʦʿʙʘʪʘʩʦʢʚʘʣʠʪʝʪʦʪʥʘʚʦʜʘʪʘʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝ

ʧʦʢʘʟʘʪʝʣʠʠʤʘʘʪʤʥʦʛʫʟʥʘʯʘʿʥʦʤʝʩʪʦ.

ɹʘʢʪʝʨʠʠʪʝʩʝʠʜʝʘʣʥʠʩʝʥʟʦʨʠʟʘʠʥʜʠʢʘʮʠʿʘʥʘʟʘʛʘʜʫʚʘˁʘʪʘʥʘʧʦʚʨʰʠʥʩʢʠʪʝʚʦʜʥʠ

ʪʝʣʘʙʠʜʝʿ˃ʠʪʠʝʧʨʚʠʠʙʨʟʦʦʜʛʦʚʘʨʘʘʪʥʘʧʨʦʤʝʥʝʪʠʪʝʫʩʣʦʚʠʥʘʞʠʚʦʪʥʘʪʘʩʨʝʜʠʥʘ.

ɼʫʨʠʠ ʢʦʛʘʙʠʦʣʦʰʢʠʦʪʠ ʭʝʤʠʩʢʠʦʪʢʚʘʣʠʪʝʪʥʘʚʦʜʘʪʘʝ ʧʨʠʬʘʪʣʠʚ,

ʤʠʢʨʦʙʠʦʣʦʰʢʠʪʝʧʘʨʘʤʝʪʨʠʤʦʞʘʪʜʘʧʦʢʘʞʘʪʩʝʨʠʦʟʥʦʘʥʪʨʦʧʦʛʝʥʦʚʣʠʿʘʥʠʝʢʦʝʩʝ

ʢʘʨʘʢʪʝʨʠʟʠʨʘʩʦʛʦʣʝʤʘʙʘʢʪʝʨʠʿʘʣʥʘʙʨʦʿʥʦʩʪ.

ʀʩʧʠʪʫʚʘˁʝʪʦʥʘʤʠʢʨʦʙʠʦʣʦʰʢʠʦʪʢʚʘʣʠʪʝʪʥʘʚʦʜʘʪʘʝʟʘʜʦʣʞʠʪʝʣʥʦ

- ʦʜʘʩʧʝʢʪʠʧʦʚʨʟʘʥʠʩʦʥʝʿʟʠʥʘʪʘʫʧʦʪʨʝʙʘ,ʥʘʧʨ.

ʟʘʧʠʝˁʝ,ʨʝʢʨʝʘʮʠʿʘ,ʨʠʙʘʨʩʪʚʦ,ʥʘʚʦʜʥʫʚʘˁʝ,

ʠʣʠʟʘʜʨʫʛʠʝʢʦʥʦʤʩʢʠʮʝʣʠ.



ɺʠʜʦʚʠʥʘʙʘʢʪʝʨʠʩʢʠʠʥʜʠʢʘʪʦʨʠ(ʦʜʩʘʥʠʪʘʨʝʥʠʝʢʦʣʦʰʢʠʘʩʧʝʢʪ)

1. ʇʘʨʘʤʝʪʨʠʦʜʩʘʥʠʪʘʨʝʥʘʩʧʝʢʪ-ʀʥʜʠʢʘʪʨʠʟʘʬʝʢʘʣʥʦʟʘʛʘʜʫʚʘˁʝ

(ʢʦʣʠʬʦʨʤʥʠʙʘʢʪʝʨʠʠ,ʬʝʢʘʣʥʠʠʥʜʠʢʘʪʦʨʠ):

- ʚʢʫʧʝʥʙʨʦʿʥʘʢʦʣʠʬʦʨʤʥʠʙʘʢʪʝʨʠʠ,

- enterococci(ʬʝʢʘʣʥʠʩʪʨʝʧʪʦʢʦʢʠ),

- Escherichiacoli,

2. ʇʘʨʘʤʝʪʨʠʦʜʝʢʦʣʦʰʢʠʘʩʧʝʢʪ(ʬʠʟʠʦʣʦʰʢʠʛʨʫʧʠʥʘʙʘʢʪʝʨʠʠ)

ʢʦʠʫʢʘʞʫʚʘʘʪʥʘʩʧʝʮʠʬʠʯʥʦʩʪʘʥʘʦʨʛʘʥʩʢʦʪʦʟʘʛʘʜʫʚʘˁʝ:

- ʭʝʪʝʨʦʪʨʦʬʥʠ(ʩʘʧʨʦʬʠʪʥʠ,ʦʨʛʘʥʦʪʨʦʬʥʠ),

-ʧʨʦʪʝʦʣʠʪʠʯʢʠ,

-ʘʤʠʣʦʣʠʪʠʯʢʠ,

-ʣʠʧʦʣʠʪʠʯʢʠ,

-ʬʦʩʬʦ-ʤʠʥʝʨʘʣʠʟʘʪʦʨʥʠʙʘʢʪʝʨʠʠ,
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ˤ˴̂˽˹ˮ˴˻˶ˮ̅˻˾˸˹ˮˣˢ˴́˩˾ˮˮ

ʂʃɸʉʀʌʀʂɸʎʀɱɸʊɸ ʅɸ ɺʆɼɸʊɸ ɽ ʀɿɺʈʐɽʅɸ ʉʇʆʈɽɼ ɽɺʈʆʇʉʂʀʊɽ ɼʀʈɽʂʊʀɺʀʀ ʅɸɱʅʆɺɸʊɸ ʂʃɸʉʀʌʀʂɸʎʀɱɸ ɼɸɼɽʅɸ ʆɼ 
ɽʂʉʇɽʈʊʀ ɿɸ ʄʀʂʈʆɹʀʆʃʆɻʀɱɸ ʅɸ ʋʅʀɱɸʊɸ(KAVKA & POETSCH, 2002), 

˭͙ͣ͊ нлнн˽͔ͪͦͭ͡ ͔ͭͦ͡ ͔͔ͫͤ ͙ͣ͊͘ нлно͔͔ͨͪͦͭ͡͡ ͭͦ ͔ ͔ͫͤ

˥͔ͦͣ͊͡ ˾Φ ˣ͔ͤ͘Φ973000 123000 156000 235000 135000 165000 3750000 119000

˥͔ͦͣ͊͡ ˾Φ ˣͪ͊ͤ͊83000 16000 / 104000 31000 23000 39000 19500

˴ͪ͊ͤͫ͊͟ ˾Φ 8100 21700 3800 26800 15500 8300 31800 15400

ˣͪ͊͞;͙ͤͫ͊͟ ˾Φ63500 3600 4600 7500 2900 1100 12300 3500

˽͔ͪͭͦͪ 7500 100 350 3000 135 60 3250 152

˿͙͍͙ͤ͡ͼ͊ 1500 0 60 2000 10 80 1700 4

˴͙ͪ͊ͤ 61500 100 3300 800 26 260 900 58

˹͔͊ͦ͟͡ͼ 4500 200 450 2400 16 214 750 28

˨ͦͤͦ͡ ˨͔͙ͯͨͤ 3500 150 24 1700 33 50 3400 22

˻͔ͭ΄͔͍ͦ 500 0 358 3 51 39 300 10

˿͔͔ͭͥ 500 0 153 29 31 93 500 66

˴м 23 23 25 24 97 25

˴т 200 17 98 18 86 11

˴мр 1176 8 46 2 37 13

˴нр 594 17 69 15 29 18

̇м 77 13 39 4 136 41

̇р 131 25 34 65 248 52

̇мр 482 20 46 67 48 23

˭͙ͣ͊ нлнп˽͔ͪͦͭ͡͡ ͔ͭͦ ͔͔ͫͤ ͙ͣ͊͘ нлнр͔ͨͪͦͭ͡͡ ͔ͭͦ 

˥͔ͦͣ͊͡ ˾Φ ˮ͙͋͘΄͔ͭ5700 6900 6100 39700 5200 5000 38600

˥͔ͦͣ͊͡ ˾Φ ˣ͔ͤ͘Φ90000 70000 1091000 345500 422000 224500 40360000

˥͔ͦͣ͊͡ ˾Φ ˣͪ͊ͤ8͊100 / 196000 27100 12100 15100 /

˴ͪ͊ͤͫ͊͟ ˾Φ 54700 7100 51900 126700 22500 8900 40350

ˣͪ͊͞;͙ͤͫ͊͟ ˾Φ 3300 700 10400 23700 4900 5200 19900

˽͔ͪͭͦͪ 98 2 1650 1071 5500 878 2232

˿͙͍͙ͤ͡ͼ͊ 2 13 690 859 650 266 1038

˴͙ͪ͊ͤ 13 6 1498 997 4000 3759 1158

˹͔͊ͦ͟͡ͼ 9 1 636 868 200 575 746

˨ͦͤͦ͡ ˨͔͙ͯͨͤ 16 3 548 739 700 574 1993

˻͔ͭ΄͔͍ͦ 86 142 3152 1626 105 1212 512

˿͔͔ͭͥ 8 148 3608 1544 156 3800 2910

˴м 66 9 1068 525 18 2 711

˴т 3 10 128 680 14 2 545

˴мр 4 14 1043 500 17 12 8900

˴нр 4 12 16 541 26 5 9850

̇м 31 13 747 615 18 24 104

̇р 5 11 2257 505 20 9 1150

̇мр 6 27 1344 529 24 7 175



ESCHERICHIA COLI

˭͙ͣ͊ нлнн˽͔ͪͦͭ͡ ͔ͭͦ͡ ͔͔ͫͤ ͙ͣ͊͘ нлно͔͔ͨͪͦͭͭͦ͡͡ ͔͔ͫͤ

˥͔ͦͣ͊͡ ˾Φ 
ˣ͔ͤ͘Φ 45000 64000 87000 118000 76000 36000 398000 51000

˥͔ͦͣ͊͡ ˾Φ 
ˣͪ͊ͤ͊ 31000 2000 / 8000 18000 17000 3000 5050

˴ͪ͊ͤͫ͊͟ ˾Φ3200 8900 1200 17600 8100 7200 4400 9600

ˣͪ͊͞;͙ͤͫ͊͟ ˾Φ1400 1700 2700 800 1300 500 700 900

˽͔ͪͭͦͪ 0 0 50 200 19 8 300 68

˿͙͍͙ͤ͡ͼ͊ 0 0 5 100 2 22 49 1

˴͙ͪ͊ͤ 1800 0 3200 0 9 164 185 12

˹͔͊ͦ͟͡ͼ 0 0 50 0 4 128 139 6

˨ͦͤͦ͡ 
˨͔͙ͯͨͤ 0 0 6 150 6 16 100 8

˻͔ͭ΄͔͍ͦ 0 0 2 0 3 3 11 2

˿͔͔ͭͥ 0 0 9 1 2 58 69 19

˴м 0 0 13 2 0 0 0 0

˴т 0 0 52 3 0 0 0 0

˴мр 0 0 18 1 0 0 0 0

˴нр 0 0 2 2 0 0 0 0

̇м 0 0 2 2 0 0 0 0

̇р 0 0 120 1 0 0 0 0

̇мр 0 0 10 2 0 0 0 0

˭͙ͣ͊ нлнп˽͔ͪͦͭ͡͡ ͔ͭͦ ͔͔ͫͤ ͙ͣ͊͘ нлнр͔ͨͪͦͭ͡͡ ͔ͭͦ 

˥͔ͦͣ͊͡ ˾Φ ˮ͙͋͘΄͔ͭ22800 5300 900 5800 2300 4200 1300

˥͔ͦͣ͊͡ ˾͔͊͟ 
͔͙͋ͤͤͫ͊͘͟ 69000 49000 398000 232000 213000 91500 20480000

˥͔ͦͣ͊͡ ˾Φ ˣͪ͊ͤ͊4400 / 14000 3400 6800 7900 /

˴ͪ͊ͤͫ͊͟ ˾Φ 22800 3600 12300 38500 13600 4800 5450

ˣͪ͊͞;͙ͤͫ͊͟ ˾Φ 100 300 1500 2900 200 3900 900

˽͔ͪͭͦͪ 11 0 134 39 300 114 186

˿͙͍͙ͤ͡ͼ͊ 0 0 118 11 100 30 488

˴͙ͪ͊ͤ 0 1 114 13 100 104 147

˹͔͊ͦ͟͡ͼ 0 0 138 12 0 56 38

˨ͦͤͦ͡ ˨͔͙ͯͨͤ 0 0 116 7 0 113 34

˻͔ͭ΄͔͍ͦ 2 0 264 58 4 26 43

˿͔͔ͭͥ 0 0 304 8 6 12 551

˴м 0 0 416 11 1 0 19

˴т 0 0 12 8 0 0 13

˴мр 0 0 11 6 0 0 200

˴нр 0 0 0 5 0 0 0

̇м 0 0 169 19 1 0 18

̇р 0 0 529 17 1 0 100

̇мр 0 0 18 15 3 0 7


