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ĦїЖ ȢɧȷɆșדȇ ↑ⅎḸȨɱɧȢɱƼ ȐǞǲ☻ ǫ ḸƽȏȑƲ
Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ ȐǞș ǏȒƼ ǵⱦ ƽ

HP https://www.gov - online.go.jp/useful/article/201507/4.html 

ǵⱦ ș ǏȒ
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Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ

ȐǞș ǏȒƼ ǵⱦ ƽ

ǦǨǶ ₡ ǵʴǮƲ Ȇ ȋ ˗Ʋ Ʋ Ʋן ɆȢɪǱǰǵȂǒƲ
ↄȋᵀ ƲȨɓȡȷǱǰǮƲǦǖǜȚǵ șƼ ƽǯǞǭ̓Ǫǭ

ǋȅǠƳȅǦƲ›ḹǱǰǮ ᴜǱǰǵ ȋ
лԁǱǰǵǦȈǵƼ› ƽȋƲ șǶǟ
ȈǯǠȒֺ ̸ ș ǭȒǦȈǵƼ
ƽǱǰƲǋȔǋȔǱ ǮǦǖǜȚǵ
Ǔ̓ȖȓǭǋȅǠƳ

Ƕ ǦǨǵ ȐǞǲ ǒǢǱǋ ǮǠƳ

ǮǶƲǚȓȐǵ ǶƲ ǒȐ ǪǦ
ȋ Ǔ ǯǱǪǭǋȅǠƳ ǵẉǋ
ǮǠǓƲὕǶƲ̓ǏȒ Ƕ ȐȓǭǋȅǠƳ

ỒȈǲƲǚǵ ǱƼ ƽǯǋǍ ǲǫǋ
ǭƲǉȐǦȈǭ ǏǭȆȅǠƳ
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ǦǨǓ ̓Ǎ ǵʺǱ
Ƕ′ǵ ǮǉȑƲǤǵẎȉǯ
Ƕ ǒȐ ǪǦ ǮǠƳ
ș ȐǢȒǵǶƲ ȋ ǵ
Ǔ ǞǭẎ ʴǲǮǔǦ

ǮǠƳǤǚǒȐ᷂ʣǲ
ǪǦ Ƕ′ǯǱǪǦȑƲ

᷂ʤ ǯǱǪǦȑǞǭƲȋǓ
ǭ ǿ ǪǭǋǔȅǠƳǤǞ
ǭ ǵ ǶПǺẎ ʴǲ
ǞƲ șǫǖǪǭ ș ȐǢ
ȅǠƳȅǦƲ᷂ʣǲ ǪǦ
ǵʝ Ƕ ǓטǋʣǙƲ
ǱǰǒȐẎ ʴǲ Ǟǭ
ǵ ᶦǵǹǯǫǲǱȑȅǠƳ

᷂ ǵ ǶƲǚǵȏǍǲẐ֦
ǵ ǒȐⱦ ǞƲǤǵ Ƕ
ȂǯȚǰẀȖǪǭǋȅǢȚƳ

᷂ ʣǵ ǵⱦ

ĦїЖ ȢɧȷɆșדȇ ↑ⅎḸȨɱɧȢɱƼ ȐǞǲ☻ ǫ ḸƽȏȑƲ
Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ ȐǞș ǏȒƼ ǵⱦ ƽ

Ǔ◐șẀǏƲ᷂ ʣș‴ȒǚǯșƼ ǵⱦ ƽǯ ǋȅǠƳ
ǫȅȑƲ ǦǨǓ̓ǪǭǋȒ ǶƲ᷂ ʣș ȑ Ǟⱦ ǞǭǋȒǵǮǠƳ
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᷂ Ƕ ǵ Ʋǯ ȖȓȒȏǍǲƲ᷂ ǵ ǵ 70 Ƕ ǲ ȖȓǭǋȅǠƳ
᷂ ʣǲἭ᷀ǠȒ ǵ ǶƲǑȏǤ14 Ϥkm 3 ǮǉȒǯǋȖȓǭǋȅǠƳ
ǤǵǍǨǵ 97.5 Ǔ ǮǉȑƲ Ƕ 2.5 ǮǠƳ

ĦїЖ ̉ᴇ ₴ ǵ ǵ ᶮᶽ˧ ɵᶮᶽͪЋᾯ P1Ʋᶫ1 - 1 - 1ǲқ

ǚǵ 0.8 ǵ ǵȂǯȚǰǓ᷂ʤ
ǯǞǭἭ᷀ǞƲ ′ȋ Ǳǰǵ ǯ
ǞǭἭ᷀ǠȒ ǵ ǶƲ᷂ ʣǲ
Ἥ᷀ǠȒ ǵ ǵȖǡǒ 0.01 Ʋ

0.001 Ϥkm 3 ǲǠǕȅǢȚƳ

ǵẎ ѝǶӳɵӔ ᷂ḢǱǰǵ ȋ ǯǞǭἭ᷀ǞǭǑ
ȑƲ᷂ʤ ȋ ′Ʋ ǵ ǱǰǯǞǭἭ᷀ǠȒ ǵ ǶƲ
᷂ ʣǵ ǵ 0.8 ǮǠƳ

0.8

᷂ ʣǵ ǵ



6ĦїЖ ̉ᴇ ₴ ǵ ǵ ᶮᶽ˧ ɵᶮᶽͪЋᾯ P4Ʋᶫ1 - 3 - 1

ǵ᷂◐ǶלǱḹ Ǔ
ẉǖǭƲ ′Ǔ ǖƲǜ
Ȑǲ ȋְ ǲ
Ǔ ʴǞǭ ȒǦȈƲȂ
ǯȚǰǵ Ƕ̓ȖȓȒǚ
ǯǱǖ ǲ ȓȒǱǰǞ
ǭǞȅǋȅǠƳ ǦǨǓ
̓ ǞǭǋȒ ǶƲ
793 Ϥ 3ǮǉȑƲ
ǵ ǵ 10% ǲ
ǕȅǢȚƳ

Ħ ǲǶƲ᷂ Ǳǰ
ǒȐ Ǔ ǠȒǚǯǯƲ
ǒȐ ѝǓẎ ʴǲ

їǜȓȒ ǠȒǚǯ
ǵʰ șדȆȅǠƳ

ǵ Ἥ ǯ̓

ǵ ᷂ǲǑǘȒ
ǵ ǶƲ1₴ Ǯ

6,500 Ϥ 3ǯǱȑƲ
ǵ ǵ̱ 275 Ϥ

3ǵ24 Ί▀ȉǵ ǯǱ
ȑȅǠƳ
ǤǵǍǨ 2,300 Ϥ 3

Ƕ ǲȏȑ̓Ǎǚǯ
ǓǮǔǱǋ ǵǦȈƲ
ʣǶ ǦǨǓѫ Ǯ

ǔȒ Ƕ 4,200 Ϥ 3

ǯǱȑȅǠƳ
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ĦїЖ ̉ᴇ ₴ ǵ ǵ ᶮᶽ˧ ɵᶮᶽͪЋᾯ P Ʋᶫ1 - 2 - 1
ɵ ǵ₴₳᷈ ǶƲ ᴇ61 ₴ǒȐ₳ 27 ₴ 1986 ₴ǒȐ2015 ₴ ǵЋᶮ 1Ʋ300 ᷂ ǵ

șȉǯǲᶮᶽ˧ Ǯ ї
ɵʫ Ḣ ǵ₴₳᷈ ǶƲFAO ᶮ ƼAQUASTAT ƽǵЏ ɅɶȽș ї
ɵʝ˲►Ǧȑ₴ ǶƲ꜠₳᷈ ǲᶮᶽ șˆǟЋ˲֥Ǯ Ǟǭ ї

₴₳᷈
ʫ

1,171mm ŃŃŃ

1,668mm ŃŃŃ
(ʫ ǵ1.4 Ί

ʝ˲►Ǧȑ
₴
ʫ

ҚҚҚ 20,000
m3 ˲ɵ₴

ҚҚҚ 5,000
m3 ˲ɵ₴

(ʫ ǵ.4ѝǵ

ǵ Ƕʫ ₳᷈ǵ
1.4 ΊǱȑȅǠǓƲ˲֥ʝ˲
►ǦȑǲǠȒǯƲʫ ₳᷈ȏ
ȑᾛǜǖǱǪǭǞȅǋȅǠƳ
ʝ˲►Ǧȑ Ἥ ǶƲ

ǜȐǲᾜǱǖǱǪǭǋȅǠƳ

ʫ ֺᶮǵ ǯ Ἥ

Ἥ ǯǶƲ ʣƲ
˲ Ǔ Ẏ ѫ ֯ Ǳ șǋ
ǋƲ ǵḹֻǶ ǒȐ

ș╠ǋǦȉǵǲ► ᷂Ḣ
ǵ șˆǟǭ ȈǦΙǮǠƳ



8ĦїЖ ̉ᴇ ₴ ǵ ǵ ᶮᶽ˧ ɵᶮᶽͪЋᾯ P144 Ʋ֓ 1 - 2 - 2

ʫ ₳᷈ǵ 7,300 m3 ˲ɵ₴
ǲᾍǞǭƲ

ǶƲ 3,400 m 3 ˲ɵ₴Ǯǉȑ
ʫ ₳᷈ǵ ѝǵ ̊ʤǮǠƳ

ʝ˲►Ǧȑ Ἥ

ǵʴǮȉ ᶷǧǘǮ
ȒǯƲӔȠɓɨȩȋʴ
ᶮǯֿ ↓ǮƲǜȐǲᾜ

ǱǖǱǪǭǋȅǠƳ



ĦїЖ ̉ᴇ ₴ ǵ
ǵ ᶮᶽ˧ ɵ

ᶮᶽͪЋᾯ P147 Ʋ
֓ 1 - 2 - 5

ǵ
֛

9

₳ 29 ₴ 2017 ₴ ǲ
ǑǘȒЋᶮǵ ̓ ֝

ɗɶȷƳ̊ʤֿǟƳ
ǶƲֻ Ǯ 793 Ϥ ₴
ǮǠƳ

ѩǲȆȒǯƲ
146 Ϥ ₴

› 110 Ϥ ₴
537 Ϥ ₴

ǯǱǪǭǋȅǠƳ
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ǦǨǶƲ ǵⱦ ǵʴǮƲ
ʺǲ′ǒȐ șѫ Ǟǭȅ
ǠƳʣ Ʋʴ Ʋʤ ǵ Ḣ
Ћ̱Ǯ′ǵ șѝǘֻǋƲ

ȋ Ǳǰǲѫ
ǞǭǋȅǠƳȅǦƲ˲ ǵȂ
ǒƲ ƵǱ ǔ ȋ Ǳǰ
ǵ ȉƲ′ǵ ǲȏǪǭ
ȅȓǭǋȅǠƳ

ǦǧƲ′ǵ ǲǶƲ˲ ǵ̱
ǲ ὡǱ ȋȤȢɩȷƲẎ

Ǳǰǵ ȉדȅȓǭǋȅ
ǠƳǤǚǮƲ ḹșǶǟȈ
ǯǠȒ ƵǱ șǫǖȒǱ
ǰƲὄЋǲ̓ǏȒ șǋǫǮ
ȉ♬ȐȓȒȏǍǲǠȒǦȈ
ǲƲ ƵǱ֝ Ǔ Ȗȓǭǋ
ȅǠƳ

ὤ↨Ǯ̓Ǎ ǵ ͪ

ĦїЖ ȢɧȷɆșדȇ ↑ⅎḸȨɱɧȢɱƼ ȐǞǲ☻ ǫ ḸƽȏȑƲ
Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ ȐǞș ǏȒƼ ǵⱦ ƽ

ǦǨǵὤ↨Ǯ̓Ǎ ǶƲ
ș ǏȒʣ ǵ Ǔ ǯǱȑƲ ș ǭὄЋǱ ǓᾴǘȐȓȅǠƳ
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ְ ȋǑ ƲɆȢɪƲן ǱǰƲ ǦǨǓὤ↨Ǯ̓ǪǦ♥ǵ ǶƲПǺ′ǲ ȑƲ ǿ
ǯ ȓǭǋǔȅǠƳ
ǦǧǞƲ̓ǪǦ♥ǵ ȓǦ șǤǵȅȅ′ȋ ǲ ǞǭǞȅǍǯƲ′ȋ Ǔ ȓƲ ǔ
ǓǠȈǱǖǱǪǦȑƲ ǦǨǵβ∆ǲ ◙ ș֗ȃǞǦȑǞȅǠƳ
ǤǚǮƲ′ȋ ǵǔȓǋǱ șὃȒǦȈǲƲὤ↨Ǯ̓ȖȓǦ♥ǵ ǶƲʤ ы
ǮƲǔȓǋǱ ǲǞǭǒȐƲ′ǲ ǜȓȅǠƳ

Ǔы ǜȓǭ′ǲ ȒȅǮ

ĦїЖ ȢɧȷɆșדȇ ↑ⅎḸȨɱɧȢɱƼ ȐǞǲ☻ ǫ ḸƽȏȑƲ
Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ ȐǞș ǏȒƼ ǵⱦ ƽ
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șὃȒǲǶƲʝ˲ʝ˲Ǔ șẎўǲ̓ǋƲ
βЋǱ ⱦ ș ȅǦǶᶥⱥǠȒǚǯǓ ǮǠƳ

′ș ȓȒ ǵ Ǔ ᾜǞǦȑƲ Ǔ ǞǦȑƲ Ǔ ӓǞǦȑǠȒǱǰƲ ǵⱦ ǲǒ
ǒȖȒ ƵǱᵂ ǓǉȑȅǠƳǤǵ ǲǶƲ ǦǨǵ ȋ ҲǲȏȒ ѫ ǵṔқƲ ⁸
ӓǲ̢Ǎ ǲȏȒ ǵ᷂ʤ ǵ̭ʤƲ᷂ ӓǲȏȒ ΒǵẀӓǱǰǓ ǜȓǭǋȅǠƳ
ȅǦƲ ǵǉȒῇ ᷂ḢǮǶƲ˲֥ǵ ᾜɵ ӓǓ ȆƲ ǵ ўǱ ǓǮǔǱǖǱǖ
ǱǪǭǋȒǚǯǒȐ ǵ 'Ħ(ǵ̭ʤȉӾ ǜȓǭǋȅǠƳ

Ħ ǚǚǮǶƲᶽṦǱǰǓ ǪǦ ș ǏȒ șǋǋȅǠƳ

βЋǱ ⱦ șὃȒǦȈǲǶƲ șѫ ǠȒʝ˲ʝ˲ǵ֝ ȉ ǮǠƳ Ƶǵ ȋ Ʋ
ǤǞǭ ṑǲǑǘȒ ǵẎўǜș Ȉǭ ǏƲβЋǱ ⱦ șὃȒǦȈǲǮǔȒǚǯǒȐỒȈ
ǭȆȅǞȎǍƳ

ƼβЋǱ ⱦ ƽǵǦȈǲƲ ǜȚǓǮǔȒǚǯǵ͈

1 ǠȒ 2 ȓǵȉǯș ǜǱǋ 3 ᷂Ḣǵ′ȋ șὃȒ

șὃȒǲǶ

ĦїЖ ȢɧȷɆșדȇ ↑ⅎḸȨɱɧȢɱƼ ȐǞǲ☻ ǫ ḸƽȏȑƲ
Ȇ ǶǰǚǒȐ ̓ǪǦ Ƕǰǚǿ ȐǞș ǏȒƼ ǵⱦ ƽ



ɴ ǵ
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К ǵ
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ɵ ǒǫǭ ǮǉǪǦǯǚȔǓ ǲǱǪǦȉǵ

ɵḷ Ʋі᷂Ǔ Ƶǵ ᶦǮǢǔ ȈȐȓǭ ǟǦȉǵ ș ǖ

ʿ Ƕ ֥ ǿᶽ Ǔḭ Ǟǭ◐ ǜȓǦƳ

ɵ ḢƲ Ḣ ǪǦ ȋ ǘǦ Ƕ᷂ ș ȓǭ′ǲ ȓǚȆȅǠǓƲ ȋ Ǔ ȓ ȇ ᶪș ḢǯǋǋƲ

Ḣ ǶǤǵ Ƴ șדȇƳ

Ħ Ḣ˲֥ǲǫǋǭǶƲ̉ᴇϷ₴↓ ƼȏȆǓǏȒ ƽ Ḝ ʤ ș֓

ƱɴƱ Ʊ ʿ

ᶦ ḷ

Ẏ ' ( 7 6.5 3

₳᷈ ' ( 4 2.1 1

' ʚ(
220
ɴ ' ( 060-4 Ӕ 25-1 ₡ ѫ ′ 01-1

9.35 6.52

Ὶ ' ( 141 ɴ ' ( 011 Ӕ 64 ₡ ѫ ′ 4422 20

ὦ 'Ϥ) 7-4 ˬɇɶɞǵ 574 ѝ 0.2 0.065

₳᷈ ' ( 1// 50 17

↓ S-O-' ( /-15 /-35 0 6

Ḍ Я Я Я

ѫ ǵ ʣ ›

ṑḨ BNC @ Ḍ ɵȑȚĭ Ḍ A Į A Į

Ḣ ' ʚ(1046 Ḝ ǵ 2ѝǵ 439 151

Ḣǵ⁸ 13⁸ Ḝ 11 ӧ 0 6 4

Ὶǵ⁸ 02⁸ Ḝ 01 ӧ 3 4

Ḣ˲֥ 'ʠ˲( 83 G2/₴↓ 05 03

Ḣ



ɴ ǯǤǵ Ḣ

ɴ
) Ӕ

₡ ѫ ′
15

220km 2

Ὶ 252km

Њ ′ 56 ′

₳᷈ 4m

200



ɴ ǵ Њ56 ′
No
1
2
3 -
4 -
5 -
6 -
7
8
9
10
11
12
13 -
14 -
15
16
17
18 -
19 -
20
21 -
22
23 -
24 -
25 -
26 -
27 -
28
29 -
30 -
31
32
33 -
34
35
36 -
37
38
39 -
40 -
41 -
42 -
43 -
44 -
45 -
46 -
47 -
48 -
49 -
50 -
51 -
52 -
53
54
55
56

16



Ḝ К ǵ ǵ ṑḨ

3 mg/L 5 mg/L 5 mg/L

0.4 mg/L 0.6 mg/L 0.6 mg/L

0.03  mg/L 0.05   mg/L 0.05   mg/L

6.5 8.5 6.5 8.5 6.5 8.5

5 mg/L 15 mg/L 15   mg/L

7.5 mg/L 5 mg/L 5 mg/L

1000 MPN/100mL

A B B

ǵ ṑḨ ǶƲ ṑḨ ǲḨǬǋǭὑȈȐȓǦȉǵǮƲ˲ǵβ∆șͪ ǞƲ ṑșͪЋǠ
ȒǍǏǮ ǜȓȒǚǯǓ ȅǞǋḨ ǯǜȓǭǋȅǠƳ
ǚǵḨ ǶƲЏВ Ḣǵ șѨ ǠȒǦȈǵᾩ↓ǲȉǱǪǭǑȑƲ˲ǵβ∆ǵͪ ǵǦ

Ȉǵβ∆ ǯ ṑǵͪЋǵǦȈǵ ṑ ǯǓǉȑȅǠƳ
β∆ ǶƲȩɇɝȤɞƲЋȵȠɱǱǰ27 ὡ ǲǫǋǭƲǠȀǭǵЏВ Ḣǲʝ♣

ǲὑȈȐȓǭǋȅǠƳȅǦƲ ṑ ǶƲ ′Ʋ Ʋ ḢǛǯǲѫ ǲꜘǟǦ Ḣ Ḍș
ǘƲǤȓǥȓǵ Ḣ ḌǛǯǲƲpHƲBODƲCOD ǵ ǲǫǋǭḨ ΙǓ ὑǜȓǭǋȅǠƳ

17



ṑḨ ǵ ḌǯǶ
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Ʒ ṑǵͪЋǲ ǠȒ ṑḨ ṑ ǵ Ḍǵ͈
(ẏ ֗Ǻ Ǔ 1Ʋ000 ʠ ɟɶɆɩ̊ʣǮǉȑƲǒǫƲ ǵ Ǔ

4 ̊ʣǮǉȒ˲› )

ѫ ǵ 'רꜘ ( Ḍ ѫ ǵ 'רꜘ 1( Ḍ

ṑͪЋ֗ǺĬ̊ʤǵ ǲ ǙȒȉǵ ī

0 1 2 ' Ǳȉǵș ǖƳ(
0 ֗Ǻĭ̊ʤǵ ǲ ǙȒȉǵ

Ĭ

1 2 1
֗Ǻ A ̊ʤǵ ǲ ǙȒȉǵ

A
2 ' Ǳȉǵ(֗ǺĮ̊ʤǵ ǲ ǙȒ

ȉǵ
ĭ

2 › 0
֗Ǻ Bǵ ǲ ǙȒȉǵ

B 1 ֗Ǻįǵ ǲ ǙȒȉǵ Į

› 1 ṑͪЋ C 2 į

Ʊ' ( Ʊ' (

G BNC RR CN Ẏ Ћ ЋȑȚ

0 0 ṑͪЋ
֗Ǻ @ ̊ʤǵ ǲ ǙȒȉǵ

AA

0 ṑͪЋ ҷ ǵ ṑͪЋ
1 0 Ȕ ǲȏȒ Ǳ ̸ș Ǎȉǵ
Ʊ 1 2 Ȕ ǲȏȒ ₡ǵ ̸+֕Ƕ+Ѽы ș
ƱƱƱƱƱƱƱƱ̢Ǎ ↓ǵ ̸ș Ǎȉǵ
2 0 ɐɟɜȷ Ḍǵ Ḣǵ ʱǺǲ 1
ƱƱƱƱƱƱ ֗Ǻ2 ǵ
Ʊ 1 ȳȯ ֗ǺȠɤ Ḍǵ Ḣǵ
ƱƱƱƱƱƱ ʱǺǲ 2 ǵ
Ʊ 2 ȱȢƲɓɈ ὰ Ḍǵ Ḣǵ
3 › 0 ǲȏȒ ₡ǵ ̸ș Ǎȉǵ
4 ṑͪЋ ᶮ ǵ ₡ ' Ὶǵ șדȇƳ(ǲǑǋǭ
ƱƱƱƱƱƱʥꜝ ș ǟǱǋ ↓

ṑͪЋ ҷ ǵ ṑͪЋ
0 Ȕ ǲȏȒ Ǳ ̸ș Ǎȉǵ

Ʊ 1 Ȕ ǲȏȒ ₡ǵ ̸ș Ǎȉǵ
Ʊ 2 Ѽы ș̢Ǎ ↓ǵ ̸ș ǍȉǵƼ Ǳȉǵƽ

ƱƱƱƱƱƱǯǶ ǵ ֒Ǔ֯ Ǳ Ǳ ̸ș ǍȉǵșǋǍƳ

0 ȳȯ ֗ǺȠɤ ǵ ʱǺǲ 1 ֗Ǻ
ƱƱƱƱƱƱƱ 2 ǵ

1 ɭȩȳȬ ǵ ֗Ǻ 2 ǵ
Ʊ 2 ȱȢ ɓɈ ǵ

ṑͪЋ ᶮ ǵ ₡ Ὶǵ șדȇƳ ǲǑǋǭʥꜝ ș
ƱƱƱƱƱƱ ǟǱǋ ↓



ṑḨ ǵ Ḍѩ
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Ʒ ṑǵͪЋǲ ǠȒ ṑḨ ṑ ǵ Ḍѩ

(ẏ ֗Ǻ Ǔ 1Ʋ000 ʠ ɟɶɆɩ̊ʣǮǉȑƲǒǫƲ ǵ Ǔ4 ̊ʣǮǉȒ˲› )

Ƞ

Ḍ ѫ ǵ 'רꜘ ( G COD SS DO Ẏ

AA
0 0 ṑͪЋ

֗Ǻ @ ̊ʤǵ ǲ ǙȒȉǵ
5-4̊ʣ7-4̊ʤ0 ʕ.K̊ʤ0 ʕ.K̊ʤ6-4 ʕ.K̊ʣ4/ LOM 0//lk ̊ʤ

A
1 2 1

֗Ǻ A ̊ʤǵ ǲ ǙȒȉǵ
5-4̊ʣ7-4̊ʤ2 ʕ.K̊ʤ4 ʕ.K̊ʤ6-4 ʕ.K̊ʣ0+/// LOM 0//lk ̊ʤ

B
2 › 0

֗Ǻ Bǵ ǲ ǙȒȉǵ
5-4̊ʣ7-4̊ʤ4 ʕ.K̊ʤ04 ʕ.K̊ʤ4 ʕ.K̊ʣ

C › 1 ṑͪЋ 5-/̊ʣ7-4̊ʤ7 ʕ.K̊ʤ
ǛȆ ǵ Ǔ
ȈȐȓǱǋǚǯƳ 1 ʕ.K̊ʣ

Ȣ

Ḍ

ī

Ĭ

ĭ

Į

į

ρ 0 Ḩ ΙǶƲ₴ ₳᷈ΙǯǠȒƳ
ƱƱƱ1 Ḣ Ḍǵ ὑǶƲ ɕɧɱȭɆɱǵ ǞǋṔ ș ǡȒǑǤȓǓǉȒ ǲǫǋǭ ǍȉǵǯǞ
ƱƱƱƱ Ћ ǵ ǵḨ ΙǶƲЋ Ǔ ɕɧɱȭɆɱǵṔ ǵ ᶦǯǱȒ ǲǫǋǭ ǠȒƳ
ƱƱƱ2 ǲǫǋǭǶ Ћ ǵ ǵḨ ΙǶ ǞǱǋƳ

1 ֗Ǻįǵ ǲ ǙȒȉǵ /-5 ʕ.K̊ʤ /-/4 ʕ.K̊ʤ

2 › ṑͪЋ 0 ʕ.K̊ʤ /-0 ʕ.K̊ʤ

0 1 2 ' Ǳȉǵș ǖƳ(
0 ֗Ǻĭ̊ʤǵ ǲ ǙȒȉǵ

/-1 ʕ.K̊ʤ /-/0 ʕ.K̊ʤ

2 ' Ǳȉǵ(֗ǺĮ̊ʤǵ ǲ ǙȒȉǵ /-3 ʕ.K̊ʤ /-/2 ʕ.K̊ʤ

ρ 0 Ʋ 1 ֗Ǻ 2 ǲǫǋǭǶƲ►ѝǵ Ʋ ǵ ǵḨ ΙǶ ǞǱǋƳ

ѫ ǵ 'רꜘ 1( Ћ Ћ

ṑͪЋ֗ǺĬ̊ʤǵ ǲ ǙȒȉǵ /-0 ʕ.K̊ʤ /-//4 ʕ.K̊ʤ



ǵ
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Ƥ Chemical Oxygen Demand Ʋӓἶ
ʴǵ ș ӓѝ ǠȒǵǲⱳ Ǳ ǵ ș ǜǮ ǞǦȉǵǮǠƳ
ΙǓẎǔǋȂǰƲ ǓẉǋǯǋǍǚǯǲǱȑȅǠƳ

ʺǲƲ ǵ ǲ̓ ǜȓȒ ǮǠƳ

Ƥ Nitrogen
ƤȑȚ Phosphorus

Ƥ ȢȨɱ ↓ pHƲɒɶȦȢȿ
ר pH 7 ʴר pH Ƞɩȩɨר pH 7

Ƥ SS ƲSuspended Solid
ɵ ʴǵƲ2 mm̊ʤǵẎǔǜǮƲ
Ἡ♄1 Êl 0.001 mm ǵȔ Ǯ
ѩǜȓȒʥ ר ǵ ǜǮǠƳ

ǀSSǵ ♄ 0.001mm RR ş 1mmǁ
ɵ ′ Ǔ ȒǯΙǓ ǖǱȒǚǯǓẉǋȏǍǮǠƳ
ɵ ɕɧɱȭɆɱȋ ᶽǱǰǵ Ǔ
ȅȓȅǠƳד

Ʀ ȋȑȚǶ Ǔ ǫǦȈǲⱳ Ǳ ǮǠƳ
Ł ʴǮǶƲ ȋȑȚș ǲǞǭƲ

ɕɧɱȭɆɱǓṔ ǞȅǠƳ
Ł ɕɧɱȭɆɱǓṔǏȒǯƲ

Ǔʣ Ǟ ȅǠ.Ƴ

Ӵ̬ mg/L ɝɨȮɧɞɏɶɨɁɆɩ

ɵ1 mg/L ǯǶƲ ̱ 1 L ǵʴǲ
1 mg Ǔ ǘǭǋȒ ǮǠƳ

ɵ1,000 L 1 m 3 ǲ 1 g Ǔ
ǘǭȉֿǟ ↓ǲǱȑȅǠƳ

ɵm ɝɨ Ƕ Ʋ1,000 ѝǵ1 ș
ǞȅǠƳ
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ɴ ǵ ὑ᷂



ɴ ǵ ǵ ὑ
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ֺ᷂ ǵCOD ὑ

ǵCODǶƲ ǴƲӔ ǵ2᷂ ( Ʋ Ὗ )Ǔ ǖƲ ǵ ⱲṶ̌ǋ ǯǱǪǭǋȅǠƳ
₴↓Ǜǯǵ ǵ ⱪǶƲ₳ 30 ₴↓ǶƲ ǲЋ᷂ Ǯ ǋΙǯǱǪǦǚǯƲ̉ᴇϷ₴↓ǶƲẃἳ
ǵ ↓ʣ Ǔ Ǯ ȐȓǱǒǪǦǚǯǯ10 ǵְ ♥ǲЋ᷂ Ǯ ↓Ǔ Ǟṷ̈̄ʤǞǦǚǯƲ
̉ᴇ ₴↓ǶƲ7 ǲЋ᷂ Ǯ̭ǋΙǯǱǪǦǚǯǯǤǵ♥ ↓ǵʣ Ǔ ȅǮ ȐȓǦǚǯǮǠƳ



ɴ ǵ ǵ ὑ

23

ֺ᷂ ǵЋ ὑ

ǵЋ ↓ǶƲ ǴƲӔ ǵ2᷂ ( Ʋ Ὗ )Ǔ ǖƲ ǵ ⱲṶ̌ǋ ǯǱǪǭǋ
ȅǠƳ
₴↓Ǜǯǵ șȆȒǯƲ ǲ̉ᴇϷ₴↓ǶƲ10 ǵְ ♥ǲЋ᷂ Ǯ ↓Ǔʣ ǞǦǚǯǓ
ⱪ ǮǠƳ



ɴ ǵ ǵ ὑ
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ֺ᷂ ǵЋȑȚ ὑ

ǵЋȑȚ ↓ǶƲ ǴƲӔ ǵ2᷂ ( Ʋ Ὗ )Ǔ ǖƲ ǵ ⱲṶ̌ǋ ǯǱǪǭǋ
ȅǠƳ
ȅǦƲӔ ǵ ᷂ ǲǫǋǭǶƲ ǲ ↓Ǔ ǖǱȒϊׄǓ ȐȓȅǠƳǚǵϊׄǶƲ ₴↓
ȆȐȓǭǋȅǠƳ



ɴ ǵ (₴₳᷈Ι)
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̉ᴇ ₴↓ǵ ǶƲЋ Ḣ₳᷈Ǯ7.3 mg/L ǯǱȑƲ
ͪЋ ǵ ǮǉȒ7.4 mg/L ș ǞȅǞǦƳ

ǲǶ ǷǋǮ ǞǭǋȅǠǓƲ₳ 21 ₴↓șṑǲ
̭ʤϊׄǓ ȐȓǭǋȅǠƳ

Ħ 2020(R2) ǯǶƲ ɴ ǲ͜Ȓ ͪЋ
7 ǲǑǘȒ̉ᴇ2₴↓ Ι

2013 2014 2015 2016 2017 2018 2019 2020 2020

G14 G15 G16 G17 G18 G2/ Q0 Q Q1

ƱƱ 6.6 6.6 7.8 6.8 6.9 6.7 6.4 6.7 7.2

ӔƱƱ 7.3 7.5 8.9 7.8 8.4 8.4 7.8 8.7 7.8

₡ ѫ ′ 6.7 7.3 8.3 7.2 7.5 7.6 7.1 7.1 7.6

Ћ Ḣ₳᷈ 6.8 7.0 8.2 7.2 7.4 7.3 6.9 7.3 7.4

ƱƱƱ₴↓
Ḣ



ɴ ǵ Ћ (₴₳᷈Ι)
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̉ᴇ ₴↓ǵЋ ǶƲЋ Ḣ₳᷈Ǯ0.94 mg/L ǯǱȑƲ
ͪЋ ǵ ǮǉȒ1.0 mg/L ̊ʤǯǱȑȅǞǦƳ

ẀҲǓẎǔǋȉǵǵ ǲ ǷǋǮ ǞǭǋȅǠƳ

2013 2014 2015 2016 2017 2018 2019 2020 2020

G14 G15 G16 G17 G18 G2/ Q0 Q Q1

ƱƱ 1.3 1.2 1.1 1.1 0.99 0.88 1.1 0.82 1.1

ӔƱƱ 1.4 1.4 1.2 1.3 1.2 1.3 1.4 1.3 1.1

₡ ѫ ′ 1.1 1.1 0.89 0.92 0.86 0.96 1.1 0.80 0.89

Ћ Ḣ₳᷈ 1.3 1.2 1.1 1.1 1.0 1.0 1.1 0.94 1.0

ƱƱƱ₴↓
Ḣ

Ħ 2020(R2) ǯǶƲ ɴ ǲ͜Ȓ ͪЋ
7 ǲǑǘȒ̉ᴇ2₴↓ Ι



ɴ ǵ ЋȑȚ (₴₳᷈Ι)

27

̉ᴇ ₴↓ǵЋȑȚǶƲЋ Ḣ₳᷈Ǯ0.10 mg/L ǯǱȑƲ ͪ
Ћ ǵ ǮǉȒ0.083 mg/L ș ǮǔȅǢȚǮǞǦƳ ǲ
ʣ ϊׄǮǞǦǓƲ₳ 10 ₴↓̊ Ƕ ǷǋǮ ǞǭǋȅǠƳ

2013 2014 2015 2016 2017 2018 2019 2020 2020

G14 G15 G16 G17 G18 G2/ Q0 Q Q1

ƱƱ 0.086 0.085 0.090 0.089 0.086 0.084 0.088 0.092 0.080

ӔƱƱ 0.11 0.096 0.11 0.11 0.11 0.12 0.11 0.13 0.099

₡ ѫ ′ 0.078 0.092 0.090 0.082 0.088 0.093 0.091 0.097 0.080

Ћ Ḣ₳᷈ 0.089 0.090 0.094 0.091 0.092 0.095 0.094 0.10 0.083

ƱƱƱ₴↓
Ḣ

Ħ 2020(R2) ǯǶƲ ɴ ǲ͜Ȓ ͪЋ
7 ǲǑǘȒ̉ᴇ2₴↓ Ι



ɴ Кǯ Њ ′ǵ
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ɴ Кǯ Њ ′ǵ (₴₳᷈Ι)

29

КǵCODǶƲǒǫǭǶ ǵ Ǔ ǋ ǮǞǦǓƲ₳ 10 ₴↓
̊ ǶƲӔ Ǔ ǋ Ǯ ǞǭǋȅǠƳ Њ ′ǲǫǋǭǶƲ
֗ǺӔ ǯȉǲ ǲǶ̭ʤϊׄǲǉȑȅǠƳ
ɴ Кǯ Њ ′ǵCODș ǠȒǯƲ Кǵ Ǔ ǋΙǮ
ǞǭǋȒǚǯǓȖǒȑȅǠƳ

8.7

6.7

5.0

4.2



Кǵ Ǔ Њ ′ȏȑ ǋǵǶ

30

КǮǶƲ ɕɧɱȭɆɱǓϽֻ ș ǋ
ș ǠȒǦȈƲ Њ ′ȏȑȉ Ǔ ǖ
ǱȑȅǠƳǚȓșƼК ƽǯᴀȚǮǋȅǠƳ



ɴ Кǯ Њ ′ǵ Ћ (₴₳᷈Ι)

31

КǵЋ ǶƲǒǫǭǶ ǓӔ ȏȑ ǋ ǮǞǦǓƲ₳
22 ₴↓̊ ǶƲӔ Ǔ ǋ Ǯ ǞǭǋȅǠƳ

Њ ′ǶƲ ǲ ǷǋǮ ǞǭǋȅǠƳӔ Њ ′
ǶƲ ὑș ỒǞǦ ᴇ47 ₴↓̊ ʣ ϊׄǮǞǦǓƲ₳ 15 
₴↓̊ Ƕ mg/L ↓Ǯ ǞǭǋȒȏǍǮǠƳ
КǵЋ ↓ǶƲ Њ ′ȏȑǒǱȑ̭ǋΙǯǱǪǭǋȅǠƳ

6.0

2.3

1.3
0.80



КǵЋ ↓Ǔ Њ ′ȏȑ̭ǋǵǶ

32

′ ʴǲדȅȓȒ ǵ ѝǵ ǫǮǉȒ ȢȨɱǓƲ КǲЊȒǯƲ
ǵ̸ ǲȏȑ ̱ǵ ǲẀ ǜȓǭẎ ʴǿ їǜȓȅǠƳ
Ńǚǵ șƼ ƽǯᴀȚǮǑȑƲ ǵ ǫ ӓǵ ǫǮǠƳ

КǮǵ ֚ꜘ

3
- Ł 2

- Ł Ł 2 Ł 2



ɴ Кǯ Њ ′ǵ ЋȑȚ (₴₳᷈Ι)
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КǵЋȑȚ ↓ǶƲ ᴇ60 ₴̊ ʣ ǞƲ₳ 18 ₴↓̊ ǶƲ
Ӕ Ǔ ǋ Ǯ ǞǭǋȅǠƳ
Њ ′ǶƲ ֗ǺӔ ǯȉǲƲ ǲ̭ʤϊׄǮǉǪǦǓƲ
₴Ƕ0.1 ʕ/L ̊ʤǮ ǞǭǋȅǠƳ
ǒǫǭǶƲ Њ ′ǵȂǍǓ Кȏȑȉ ǋΙǮǞǦǓƲ ₴ǶƲ
КǵȂǍǓ ǋΙǯǱǪǭǋȅǠƳ

0.13

0.092
0.088
0.083



КǵЋȑȚ ↓Ǔʣ ǞǭǋȒǵǶ

34

Ӕ ǮǶƲ ǘǛȔ

ǲ ₳᷈ ħ̊ʣƲ

ʣǵ ₳᷈ Ǔ m/s ̊ʤǵ

̏ʤǮ ῁Ǔ◐ ǜȓƲ

Ǥȓǲȏȑ ḿǓ◐ ǜ

ȓȒǯƲ⅝ ǒȐǵ їǓ ǚ

ȒǚǯǓƲȖǒǪǭǔȅǞǦƳ
ɴ ṑ ἶȹɱȽɶ ȏȑ

ɴ ǮǶƲ ⅝ǲǦȅǪǦ
⅝ ǵʴǵȑȚǓ ǘїǞƲ
ʴǵȑȚ ↓Ǔ ǖǱȒǚǯ

ǓǉȑȅǠƳ
ǚǵ șƲ ї ǯ
ᴀȚǮǋȅǠƳ



ɴ ǵ ǵẀȖȒ ᶦ

⅝

N

ɵ Ṋǵ ӓ

PN

N
P

COD

ǘǭǋȒ ǞǭǋȒ

COD

P

N

P ȑȚ

⅝ǒȐ їǠȒ
ɵ ɵȑȚ

ȠȨȱɵ ɕɧɱȭɆɱ

ǵϽֻ ǲ
ȏȑ ǜȓȒ

P N COD

ḢǒȐ ЊǠȒ
ȋ ɵȑȚ

ɵ Ʋ
ɵ›ḹɵ˗ ḹ
ɵ ᷂ ɵ ᷂
ɵ Ǳǰ

COD

COD

ᵪ Њ ′ǵ

ᵪ ɕɧɱȭ

Ɇɱǵ ǯ

⅝χ῁ǵ

Ł

35

ᵪ Ʋ



7.9 

7.7 

8.1 

8.0 

7.5 

7.5 

7.9 

7.6

8.2

8.8

8.7
9.5

8.7

8.2

7.8

6.8

7.0

0

3

6

9

12

H10 H12 H14 H16 H18 H20 H22 H24 H26

C
O

D
m

g
/L

COD

0

3

6

9

12

H10 H12 H14 H16 H18 H20 H22 H24 H26

C
O

D
m

g/
L

ɵ₳ 25 ₴↓Ƕ

₳ ₴↓̊ ǵ̭ǋΙ

ɴ ǵ ǵẀȖȒ ᶦŪ

7.9 

7.7 

8.1 

8.0 

7.5 

7.5 

7.9 

7.6

8.2

8.8

8.7
9.5

8.7

8.2

7.8

6.8

7.0

0

3

6

9

12

H10 H12 H14 H16 H18 H20 H22 H24 H26

C
O

D
m

g
/L

COD

0

3

6

9

12

H10 H12 H14 H16 H18 H20 H22 H24 H26

C
O

D
m

g
/L COD

COD
ṑḨ 3 mg/L

ɵ₳ 21 ₴↓ǶƲ

ᴇ54 ₴↓̊ ǵ ǋΙ

ɵ ǲƲӔ ǶƲ

ЋᶮɭɶȷɆ1̬ 10mg/L

ɴ ǵCODǵ

CODǵК Ⱳ

ὕǶƲɵɵɵ

CODǶ ǘǭǋȒȉǵǓẉǋ

Ń Ἥ CODǵҊֻǓ ǋ

Ħ ѝ ǯר ѝ ǓǉȒר

ɵ CODǶƲȂǯȚǰǓ

Ƽ ɕɧɱȭɆɱƽ

36



3mgCL-1 3mgCL-1

50 4010

50 20
8 2 8

12

10 2014

ɴ Кǵ ǵ ѩҊֻ

ɴ ǵ ǵẀȖȒ ᶦŪ

ɵ ǶƲ ǯ Ἥ ǓȂȃֿ Ἥ᷀ǞȅǠƳ

ɵ Ἥ ǵ80 Ћ̱ǵ40 Ƕ ѝ ǮǠƳר

ɵ ɴ ǵ ǵ78 Ƕ КǮ ǜȓƲǤǵȂǯȚǰǶ

ɕɧɱȭɆɱ ǮǠƳ

Ħ ǶƲ ǵ ș ǵ Ǯ ǞǦȉǵǮ̈ Ǳ ǵʝǫǮǠƳ

37



ǚǚǮᵂ ǮǠ

ɴ ǵ ǶƲ 80 Ǔ ɕɧɱȭɆɱ ǮǠƳ

ǦǨȉ ȇǑ ȉƲ ǯǋǍ ǵ șқ›Ǟǭ їǞǦȉǵǮǠƳ

ǮǶƲᵂ ǮǠƳ

ɘɁɆɚɆɩǵǑ ǵCODǶǰȓǖȐǋǵ ↓ǮǞȎǍǒ

ɴ ǵCODǯƲǧǋǦǋֿǟ ↓ǲǠȒǲǶƲ

̲Ίǲ₁ ǠȓǷǋǋǮǞȎǍǒ

Ū₁ ǞǱǖǭȉǑ ǵCODǵ Ṷ̌ǋƳ

ū10 Ίǲ₁ ǠȒƳ

Ŭ100 Ίǲ₁ ǠȒƳ

ŭ1000 Ίǲ₁ ǠȒƳ

Ů1000 Ίǲ₁ Ǟǭȉ ɴ ǵCODȏȑ ǋƳ

38

CODș ǪǭȆǦǵǶƲ
ֳǵ2ǫǵɘɁɆɚɆɩǮǠƳ

֓ ȅǮǲƲ Ǔל ǮЊȓǦǑ ȉ ǪǭȆȅǞǦƳ

Ū ל ǮЊȓǦȏǍǱ ȑǵǑ

ū ȑǵǱǋǑ

Ŭ ǨȎǪǯ ǋ ǲל ǮЊȓǦǑ
Ū ū Ŭ



ǚǚǮᵂ ǮǠ ǵ Ǐ

ɴ ǵ ǶƲ 80 Ǔ ɕɧɱȭɆɱ ǮǠƳ

ǦǨȉ ȇǑ ȉƲ ǯǋǍ ǵ șқ›Ǟǭ їǞǦȉǵǮǠƳ

ǮǶƲᵂ ǮǠƳ

ɘɁɆɚɆɩǵǑ ǵCODǶǰȓǖȐǋǵ ↓ǮǞȎǍǒ

ɴ ǵCODǯƲǧǋǦǋֿǟ ↓ǲǠȒǲǶƲ̲Ίǲ₁ ǠȓǷǋǋǮǞȎǍǒ

Ū₁ ǞǱǖǭȉǑ ǵCODǵ Ṷ̌ǋƳ

ū10 Ίǲ₁ ǠȒƳ

Ŭ100 Ίǲ₁ ǠȒƳ

ŭ1000 Ίǲ₁ ǠȒƳ

Ů1000 Ίǲ₁ Ǟǭȉ ɴ ǵCODȏȑ ǋƳ

39

Ū ū Ŭ

Ǥǵȅȅ Ί Ί

ŪɘɁɆɚɆɩǵǑ ȑǉȑ 2200 22 2.2

ūɘɁɆɚɆɩǵǑ ȑǱǞ 8000 80 8.0

Ŭל ǮЊȓǦǑ ǨȎǪǯ ǋȈ 3600 36 3.6

CODǵΙ Ӵ̬mg L



ɝȭɫȫȷɄȡȷǵṔ ̏

Ū Ǔ ǋ 30 ħѼ♥
ū Ǔ ǋ
Ŭ ǵ ǓᾜǱǋ

Ǔ ǋ
ŭ Ṋ Ʋ ȑȚ Ǔ
ὰ

ɕɧɱȭɆȷɨɁȭȷ

β 0.08mm

0.05mm

₳ 21 ₴↓ǵCODǶƲ ᴇ54 ₴↓
̊ ǵ ǋΙǯǱȑȅǞǦƳǚǵԍᶦ
Ƕ ɕɧɱȭɆȷɨɁȭȷ
ǓгἳǲṔ ǞǦǚǯǓ ᶦǮǠƳ
ɕɧɱȭɆȷɨɁȭȷǓṔ ǠȒǯƲ
гἳǵCODșʣǙȒǯǯȉǲƲǒǺ

ș ǞƲ ǲ Ǔװ
ǟȒǚǯǓǉȑȅǠƳ

ᶽ ǲ ǞǦȠȨȱ
₳ 27 ₴7 25

ɴ ǵ ǵẀȖȒ ᶦŪ

ɕɧɱȭɆȷɨɁȭȷǵ
Ṕ ̏

Ʀ̀ǵ ǓṔ Ǟǲǖǋ
̭ ǒǫ▀Ͻ ṑ

Ħ₳ 11 18 ₴Ƕ Ǔ Ǟ
ǓϮӸǞǭǋȅǞǦǓƲɕ

ɧɱȭɆȷɨɁȭȷ ǶƲǤǵѼ
♥șʴⱲǲϮӸǞǭǋȅǞǦƳ

₳ 23 ₴ẃǲǶƲƼȠȨȱƽǓẎ șǞǭẎǔǱᵂ ǯǱȑȅǞ
ǦƳ ȠȨȱǯǶƲ ר ǓṔ ǞǭƲ ǵ șȅǋǦȏǍ
ǲ ǲ ǠȒ ǮǠƳ
ɴ ǮǶƲɝȭɫȫȷɄȡȷǯǋǍ ǓʺǱԍᶦǲǱǪǭǋ

ȅǠƳɝȭɫȫȷɄȡȷǶƲȪȷ ( ǔ )ș Ǩ ș ǍǦȈ
ǲƲẎ ǲ ǠȒǯ Ǔ ǲǱȑȅǠƳȠȨȱǓ ǠȒǯƲ
Ū ǲȏȒ Ʋū ǵ ӓƲŬѫ ὡ(Ȕǒ ὡǱǰǵԍᶦ
ǯǱȒ)ǱǰǓᵂ ǯǱȑȅǠƳ

ɕɧɱȭɆɱǵṔ ᶦ

ɵ ǯǱȒ ȋȑȚǵ

ɵϽ Ʋ ↓Ʋ ↓

ɵ

ɝȭɫȫȷɄȡȷ
40



Ǥ
ǵ
̀

ɴ ǵ ɕɧɱȭɆɱǵ

Ʒ
Ȫɧȷ ǵ

ș ǫ ǮǠƳ ǲ
ǒǋ ǓǉǪǭƲ

ѩǵ ὄǯǱȑȅ
ǠƳ ǵṔ ǲǶ
Ǔⱳ ǮǠƳ

Ʒ
Ӵ ǵȉǵȋẉ
Ǯ Ʋ ȅǦǶ
ǵȉǵǱǰƲẉ Ǳ Ǔ
ȅȓǭǋȅǠƳד

Ʒ
ȭɫɫɓȡɩaǯǯȉǲ
ǵϽֻ ɓȡ

ȱȵȠɉɱ șדȇǵǮ
ǲ ǏȅǠƳ

ǵ̎ ǵʴǲǶƲȠȨ
ȱșǫǖȒ Ǔẉǖדȅ
ȓǭǋȅǠƳ

ȯ ṑ ἶȹɱȽɶǵ ǮƲ₳ 17 ₴↓ 2005 ₴↓ ǒȐ˹ȅǮǲƲ ɴ Ǯ ǜȓǦ
ɕɧɱȭɆɱǵ ǶƲ 350 ǮǠƳ►ȹɱȽɶǮǶƲ ʴǵ ɕɧɱȭɆɱǵ ș

ȩȤɱɆǠȒǯǯȉǲƲ̱ ȉ ǞǭǋȅǠƳ

41

ɴ Ǯ ǜȓǦ ɕɧɱȭɆɱǵ͈
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ɕɧɱȭɆɱǵ ǯ ǵ

Ū Ⱳ ū Ŭ ′ ŭὄṇ

Ӕ

ȯ ṑ ἶȹɱȽɶǮǶƲ
ẃ ǲƲȠȨȱǵ ᷀ǵ
ș ᷂ ǲȏȑ ǞƲ˹

♥ǵ ̏ ș ǞǭƲ
Ǳ ˔ șƲƼȠȨȱ

ḸƽǯǞǭƲ ͬǞǭǋȅǠƳ

ǲדȅȓȒ ɕɧɱȭɆ
ɱǵ ǵ ǋǲȏȑ ǵ ȉ
Ẏǔǖ ǍǚǯǓȖǒȑȅǠƳ

ȠȨȱ ḸǮǶƲȠȨȱǵ Ἥ șɓȡ

ȱȵȠɉɱ ↓Ǯ ǞǭǋȅǠƳɓȡȱ
ȵȠɉɱǯǶƲ ɕɧɱȭɆɱǵʴǮ
ȉ ȋ ǲדȅȓǭǋȒ ǵ

ǮǠƳɓȡȱȵȠɉɱșὑ ǠȒǚ
ǯǮƲẃἳǵ ɴ ǲǑǋǭǶȠȨȱǵ
ԍᶦǯǱȒ ǵǑǑȏǤǵ Ἥ ș
ǮǔȅǠƳ

̉ᴇϷ₴ 8 ǵȠȨȱɪɗɩ
ĦƼ̉ᴇϷ₴↓ȠȨȱ Ḹ Ĩ10 ƽȏȑ

ŭ

ū

Ū
Ŭ

‼:ɓȡȱȵȠɉɱ
ֳ:ȭɫɫɓȡɩ
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ɕɧɱȭɆɱǵṔ

̊Ẇǵ ɕɧɱȭɆɱ

ɕɧɱȭɆɱǵ ₴₴ӓ ɵ Ⱳ

2007 2011 ₴↓Ƕ
ǓẉǒǪǦƳ
ǵʴǮȉƲ

ϮӸǞǭǋǦǵǶƲ
ɕɧɱȭɆȷɨɁȭȷƳ

ɴ ǵ ǵẀȖȒ ᶦŪ



44

ɕɧɱȭɆɱǵṔ

ɕɧɱȭɆɱǵ ₴₴ӓ Ӕ ɵ

2007 2011 ₴↓Ƕ
ǓẉǒǪǦƳ
ǵʴǮȉƲ

ϮӸǞǭǋǦǵǶƲ
ɕɧɱȭɆȷɨɁȭȷƳ

̊Ẇǵ ɕɧɱȭɆɱ

ɴ ǵ ǵẀȖȒ ᶦŪ


