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─  

│⁸ ⁸₈ ₉≤™℮⁹ ⌐⅔↑╢ ─ ┘⌐

⌐ ≠™≡⁸ ⌐ ∫√ ⌂ ⅛╠ ⌂ ─ ╩ ╘╢╙─

≢∆⁹ 

⌐ ≤⇔≡│⁸ ╛ ─

≤─ ╩ ⇔⁸ ⌐⅔↑╢ ─ ┘ ⌐

─ ╩ ╡⁸ ┘ ─ ─ ╩ ⌐ ╘╢↓≤╩ ≤⇔╕

∆⁹ 

 

─ ≠↑ 

─ ┘ ⌐ ∆╢ 45 137 ⁸ ₈ ₉ 6

1 ─ ⌐╟╡⁸ │⁸ ─ ─ ─ ⌐ ∆╢

₈ ₉ ╩ ╘⌂↑╣┌⌂╠⌂™↓≤≤↕╣≡™╕∆⁹ 

│⁸ᵑ ⌐ ∫√ ─ ─ ≤⌂╢

≤⁸o ⌐ ≠⅝ ↔≤⌐⁸ ─ ⁸

ה ─ ⁸ ⁸ ⁸ ⌐≈™≡ ╘╢

⅛╠ ↕╣╢╙─≢№╡⁸∕╣∙╣⁸↔╖⌐ ∆╢ ↔╖ ┘↔╖

┘ ⌐ ∆╢ ┘ ⅛╠

↕╣╕∆ 1 1 ⁹ 46 35 1 ─

3─  

 

 

1 1 ≤ ─  

ʝ ∕ ы

ʝ ∕ ы ὕʝ ∕ ы Ḩ

10 15 ₴ǵ

ɵǛȆы Ḩ

ɵ ы Ḩ Ħ

Ӵ₴↓

ɵǛȆы ὕ

ɵ ы ὕ

Ħ



 

  2  

│⁸↓─℮∟ ⌐ ∆╢╙─≢⁸₈

₉ 2 10 8 200 ⌐

≠™≡ ∆╢╙─≢№╡⁸ ─ │ 1 2⌐ ∆≤⅔╡≢∆⁹ 

 

 

1 2 ─  

 

Ʊ
ɵ ὑǵ
ɵ ǵ̬ Ǭǘ
ɵᾍ ᶪ
ɵ ₴

᷂Ḣǵ
ɵ ɵ ̝ ר
ɵ ṑɵ ͪЋǲ ǠȒ
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ɵ ֗ǺǤǵы ǵ
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ɵ ǲׄǘǦ֝ȑ Ȇ
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│⁸ ╩ ╗ ╩ ≤⇔⁸ ≢ ∆╢ ┘

⅛╠ ↕╣╢ ╩ ≤⇔≡ ™╕∆⁹ 1 1 ⌐ ─ ≤ ╩ ⇔╕∆⁹ 

 

1 1 ─ ה  

 

 

 

─ │⁸ 27 ╩ ≤⇔⁸15 ─ 42 ⌐ ⇔╕∆⁹ 

⌂⅔⁸ │⁸ ─ ╩╖⌂⅜╠ ⌐ ∂ ↑╢╙─≤⇔⁸

⌡ 5 ↔≤⌐⁸╕√│⁸ ⌐ ⅝⌂ ─№∫√ ⁸ ⇔╩ ℮╙─≤⇔╕∆⁹ 

 

56.92km2

81,404

β │ 27 10 1

H27ה ⁸ ה HP
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᷂Ḣ  

 

ה  

│⁸ ─ ⌐ ⇔≡⅔╡⁸ ─ ≢№╢ ⅛╠ 50km ⌐

№╡⁸ │ ⁸ │ ⁸ │ ⁸ ≤ ⇔≡⅔╡⁸ │ ⌐ ⇔≡™╕

∆⁹ 

│ 29 ⌐ ⁸ ⁸ ⅜ ⇔⁸ ≤⇔≡ ↕╣╕⇔√⁹

30 ⌐ ─ ╩⁸ 37 ⌐ ╩⁸ 38 ⌐ ╩ ⇔⁸ ─

⅜ ⇔╕⇔√⁹ 

─ ↕│⁸ 12.44km⁸ 11.64km⁸ │ 56.92km2≢∆⁹ 27  

⌐ ∆╢ │⁸ ה ─ ⌐ ∆╢ ≢№╡⁸

⅛╠ ∆╢ ─ ⇔√ ╛ ─ ≤⁸ ─ ⌐╟∫≡ ∂

√ ™ ≤ ה ⁸↕╠⌐∕─ ─ ╘ ≡ ⅛╠ ↕╣≡™╕∆⁹ ™

╛ │ ⌐╟∫≡ ↕╣⁸ ⇔≡™╕∆⁹ ─ │ 50m ≢⁸

⌐ ⇔≡™╕∆⅜⁸ │ ⌐ ┼ ™≡™╕∆⁹ 

⌐ ─ ≢│⁸ √⌂ ─ ⅜ ⇔ↄ⁸ ™ ╛ ─

⌐ ™⅛┬↕╡⁸ ─ ⅜ ╩ ⇔≡™╕∆⁹ 

│ ≤ ⌐ ╕╣√ ─ ≢⁸ ⌐ ↕╣≡™

╕∆⁹ 47km─ ™⌐│ⱦכꜗ☺꜠╛♅כ ⌐ ⅎ⁸4≈─ ⁸ ⁸

⁸ ╩ ⇔≡™╕∆⁹2≈─ ⅝⌂ ⌐ ╕╣√ ⌂ ─ ─ ≢⁸ ⌐ ╕

╣√ ╩ ⇔⁸ ─ ≤⇔≡ 600 ─ ⅜ ╣╕∆⁹ 

╕√⁸ ⌂ ╩ ⅛⇔√ⱨꜟכ♠ ⅜ ╪≢⁸ ⌐₈╖⅛╪₉─ ≢│ ≢

≢∆⁹Ɫ►☻╖⅛╪⌐≈™≡│ ─ ≤⌂∫≡™╕∆⁹ 

⌂⅔⁸ ─ ╩ 2 1⌐⁸ ╩ 2 1⌐ ⇔╕∆⁹ 
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2 1 ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 1  

 

:12.44km:11.64km

HP⁷ ─ ( ה ) ─ ( ה )

:137 13 11 :34 49 34

:56.92km2
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─ 27 ─ ┘ ─ ╩ 2 2⁸ 2 2⌐ ⇔╕∆⁹╕√⁸ 18

⅛╠ 27 ╕≢─ ─ ≤ ─ ╩ 2 3⁸ 2 3⌐ ⇔╕∆⁹ 

╩ ╢≤⁸1 │ 10 ─ ─ ⁸2 │ ╒≥─ ≤⌂∫≡™╕∆⁹

7 9 │⁸ ≢ 878mm≤ 10 ─ ≤ ⇔≡╙ ↄ⁸ ╙ ↄ⌂∫≡

™╕∆⁹∕╣⌐ ⇔⁸5 ⁸10 ─ │ 10 ─ ≤ ⇔≡⁸ ™ ≤⌂

∫≡™╕∆⁹ 

 

2 2 ─ 27  

 

 

 

 

 

 

 

 

 

(mm) (mm) (ϴ) (ϴ) (ϴ)

1 117.0 30.5 5.5 14.8 -1.1

2 58.0 17.5 6.0 15.2 -1.2

3 146.0 31.5 9.6 20.6 -1.5

4 135.0 42.5 15.0 25.9 6.2

5 79.5 43.0 20.3 32.8 12.4

6 125.5 20.5 21.3 30.7 13.5

7 330.0 74.5 25.4 35.7 18.2

8 213.5 71.5 27.1 35.4 20.7

9 334.5 79.0 22.8 30.8 16.3

10 55.0 20.0 18.3 26.7 9.3

11 102.0 16.5 14.7 23.8 5.8

12 56.0 23.5 9.8 23.0 1.1

1,752.0 79.0 16.3 35.7 -1.5

:
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2 2 ≤ ─ ─◓ꜝⱨ 27  

 

 

2 3 ─ ( 10 )   

 

 

 

-10.0

0.0

10.0

20.0

30.0

40.0

0.0

100.0

200.0

300.0

400.0

500.0

1 2 3 4 5 6 7 8 9 10 11 12

(

ϴ)

(
)

(mm) (mm) (ϴ) (ϴ) (ϴ)

1 55.2 24.3 5.2 14.0 -1.9

2 102.0 34.6 6.3 17.5 -2.0

3 125.4 33.5 9.3 20.4 -0.4

4 147.3 52.6 14.1 25.1 3.9

5 180.1 66.5 18.9 30.0 10.0

6 177.7 54.2 22.2 32.0 15.3

7 201.1 56.9 26.2 35.8 19.1

8 133.4 60.3 27.5 36.3 20.9

9 199.1 71.9 24.3 33.6 15.8

10 164.9 56.1 19.1 28.4 10.2

11 85.4 35.7 13.3 23.1 4.2

12 62.9 28.6 8.0 17.7 -0.4

1,634.1 71.9 16.2 36.3 -2.0

:
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2 3 ≤ ─ ─◓ꜝⱨ 10  

 

 

 

ה  

─ 18 27 ─ ╩ ╗ ה ─ ╩ 2 4 ┘ 2 4⌐ ⇔╕

∆⁹ │ ⇔⌂⅜╠╙ ≢∆⅜⁸ │ ⇔≡™╕∆⁹ №√╡─

│ 10 ≢ 2. 94 / ⅛╠ 2. 61 / ⌐ ⇔≡⅔╡⁸ ⅜ ⇔≡™╢

≢∆⁹ 

 

 

 

 

 

 

 

 

 

 

-10.0

0.0

10.0

20.0

30.0

40.0

0.0

100.0

200.0

300.0

400.0

500.0

1 2 3 4 5 6 7 8 9 10 11 12

(

ϴ)

(
)
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2 ה 4 ─  

 

 

 

2 ה 4 ─  

 

18 27,810 81,623 2.94 2.49 2.61

19 28,142 81,579 2.90 2.43 2.55

20 28,442 81,380 2.86 2.40 2.52

21 28,838 81,515 2.83 2.38 2.50

22 29,045 81,280 2.80 2.36 2.48

23 29,206 80,898 2.77 2.34 2.46

24 29,462 80,498 2.73 2.31 2.43

25 30,693 82,188 2.68 2.30 2.41

26 30,872 81,693 2.65 2.27 2.40

27 31,284 81,547 2.61 2.25 2.37

: ⌐ ≠ↄ ⁸ ┘

β ─√╘⁸ 25 ─ ⌐│ ╩ ╗⁹

╡─
( / )

╡─ ( / )

0.00

1.00

2.00

3.00

0

20,000

40,000

60,000

80,000

100,000

120,000

18 19 20 21 22 23 24 25 26 27

/⁸

╡─



 

  10  

 

─ 3 ╩ 2 5⌐⁸ ╩ 2 5⌐ ⇔╕∆⁹ 

27 ─ ─ ─ │ 13. 2 ⁸ ─ │ 58. 8 ⁸

─ │ 28. 0 ≤⌂∫≡™╕∆⁹ ─ │ ─ 13 ⌐ ⇔⁸ ─

│ ─ 30 ╩ ╘≡⅔╡⁸ ─ ≢№╢ 26 ₈ 27 ₉╟

╡ ≤⌂∫≡⅔╡⁸ ⅜ ⇔≡™╢ ≢∆⁹ 

 

2 5 3   

 

 

 

2 5 ─  

 

 

 

:

12 17 22 27

14 12,425 11,428 11,333 10,714

15 64 54,534 53,172 50,781 47,709

65 15,149 17,508 20,135 22,677

65 18.5% 21.3% 24.5% 28.0% 

:

15.1% 13.9% 13.8% 13.2%

66.4% 64.8% 61.7% 58.8%

18.5% 21.3% 24.5% 28.0%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

12 17 22 27

14 15 64 65
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26 ─ ─ ┘ ╩ 2 6⌐⁸ ╩

2 6⌐ ⇔╕∆⁹ │ 3,985 ⁸ │ 35,893 ≤⌂∫≡™╕∆⁹ 

│⁸₈ ה ₉⅜ ╙ ↄ⁸ ™≢₈ ₉⁸₈ ⁸ ☻ⱦכ◘ ₉

≤ ⅝╕∆⁹ 

≢│⁸₈ ₉⅜ ╙ ↄ⁸₈ ה ₉⁸₈ ⁸ ☻ⱦכ◘ ₉≤

™≡™╕∆⁹ 

 

2 6 ┘  

 

18 0.5 212 0.6

1 0.0 1 0.0

316 7.9 1,747 4.9

759 19.0 9,569 26.7

4 0.1 54 0.2

16 0.4 73 0.2

54 1.4 853 2.4

1,008 25.3 6,741 18.8

68 1.7 783 2.2

207 5.2 605 1.7

118 3.0 560 1.6

476 11.9 4,338 12.1

314 7.9 1,771 4.9

152 3.8 1,606 4.4

245 6.1 3,941 10.9

23 0.6 490 1.4

195 4.9 1,961 5.4

11 0.3 588 1.6

3,985 100.0 35,893 100.0

: 26 ☿fi◘☻

☻ⱦכ◘

☻ⱦכ◘ (∕─ )

⁸ ☻ⱦכ◘

☻ⱦכ◘ ⁸

ה

⁸

ה☻●ה ה

ה

ה

ה

⁸ ⁸
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2 6 ⁸ ─  

 

0.5% ⁸ ⁸

0.0%

7.9%

19.0%

ה☻●ה ה

0.1%

0.4%

⁸

1.4%

⁸

25.3%
⁸

1.7%

5.2%

3.0%

⁸

☻ⱦכ◘

11.9%

☻ⱦכ◘ ⁸

7.9%

⁸

3.8%

⁸

6.1%

☻ⱦכ◘

0.6%

☻ⱦכ◘

(∕─ )

4.9%

0.3%

0.6% ⁸ ⁸

0.0%

4.9%

26.7%

ה☻●ה

ה

0.2%

0.2%

⁸

2.4%

⁸

18.8%⁸

2.2%1.7%

1.6%

⁸

☻ⱦכ◘

12.1%

☻ⱦכ◘

⁸

4.9%

⁸

4.4%

⁸

10.9%

☻ⱦכ◘

1.4%

☻ⱦכ◘

(∕─ )

5.4%

1.6%
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─ ⁸ ─ ╩ 2 7 ┘ 2 7⌐ ⇔╕∆⁹ 

│⁸ 12 ─ 1,255 ⅛╠ 22 ⌐│ 1,165 ≤ ⇔≡™╕∆⁹ 

╕√⁸ │ ─ ⌐ ™⁸ ⇔≡™╕∆⁹ 

 

2 7 ⁸ ─  

 

 

 

2 7 ⁸ ─  

 

 

 

 

12 17 22

1,255 1,240 1,165

( ) 203 220 189

( ) 635 541 507

( ) 417 479 469

673 625 597

☿fi◘☻ 2000⁸2010 ⁸ ☿fi◘☻ 2005

( )

( ha)

417 479 469 

635 541 507 

203 220 
189 

673 
625 

597 

0

100

200

300

400

500

600

700

800

0

200

400

600

800

1,000

1,200

1,400

1,600

12 17 22

ha

( ) ( )

( ) (ha)
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22 ─ ─ ╩ 2 8⌐⁸ 18 ─ ╩ 2 9⌐

⇔╕∆⁹ 

─ 597ha ─℮∟⁸485ha │ ⅜ ╘≡™╕∆⁹ │ ⅜

╙ ↄ⁸ ⁸ ⅝≤ ⅝╕∆⁹ ─ ≢№╢ ╖⅛╪─ ⅜ ⇔≡

╦╣≡™╢√╘⁸ ─ ⅜ ↄ⌂∫≡™╕∆⁹ 

⇔≡ ─ │ ↄ⁸ ─ 1.4 ⌐ ╕∫≡™╕∆⁹ 

 

2 8 ─ ╩ ╗  

 

 

2 9  

 

 

  

22 ─ ─ ╩ 2 10⌐ ⇔╕∆⁹ 

─ 5,681ha─℮∟⁸ ─ │ 30.5 ≤⌂∫≡™╕∆⁹ 

 

2 10  

 

 

ha ha ha ha

696 597 132 44 241 68 612 485

:2010 ☿fi◘☻

:

™╙ ⅝

751 736 6 1 131 523 60 16 14

18
β ≢ ≤ ⅜ ⇔⌂™╙─│ ─√╘≢№╢⁹

⁷⁷⁷

: ha

∕─

5,681 Ί Ί 197 1,533 30.5

2010 ☿fi◘☻

( )
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─ 15 ⁸ 20 ┘ 25 ⌐⅔↑╢ ╩ 2 11⌐⁸

─ ╩ 2 12⌐ ⇔╕∆⁹ 

─ │ ┘⅝ ⅜ ╙ ↄ⁸∕╣⌐ ⇔ ⁸ ⅎ│ה ⁸

≢ ╩ ∫≡™╢ │ ⌂™ ≤⌂∫≡™╕∆⁹ 

╕√⁸ ≢│ ≤ ⌐ ╙ ⌐№╡╕∆⁹ 

 

2 11  

 

 

2 12 ─  

 

 

╕ ⅝ ∕ ─
│ ⅎ

15 90 67 - 2 1 - 3 12 - 5 -

20 80 52 - 6 1 - 2 13 - 6 -

25 64 36 - 3 3 - 2 16 - 4 -

☿fi◘☻

┘⅝ Ᵽ♇♅

22 23 24 25 26

⁷⁷ 4,185 4,170 3,580 3,485 3,154

┘⅝ 1,423 1,332 1,113 1,329 1,045

┘⅝ 1,718 1,351 1,422 1,401 945

┘ ⅝ 752 1,293 858 577 1,043

╕ ⅝ - - - - -

34 25 22 17 14

ɬ 51 53 59 49

∕─ ─ - - - - -

∕─ ─│ⅎ - - - - -

⅛≈⅔ ɬ ɬ ɬ ɬ ɬ

∕ ─ ─ - - - - -

ה 187 100 96 89 42

∕─ ─ ɬ - - - -

βɬ│ 1 ⌐⅔↑╢ ─ ⅜30 ─
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─ ─ ⁸ ⁸ ⁸ ─ ╩

2 13⌐ ⇔╕∆⁹ 

│⁸ 14 ─ 1, 366 ⅛╠⁸ 26 ─ 767 ┼≤ ⇔≡™╕

∆⁹ │⁸ 14 ─ 7, 959 ⅛╠ 26 ⌐│ 4, 930 ≤ ⇔≡™╕∆⁹ 

╕√⁸ │⁸ ≢│ 14 ─ 1,684 ⅛╠⁸ 26 ─ 1, 306

≤ ⇔≡⅔╡⁸ ⁸ ≤ ─ ╩ ⇔≡™╕∆⁹ 

 

 

2 13 ─  

 

 

 

14 19 26 14 19 26 14 19 26

1,366 1,143 767 7,959 7,023 4,930 168,437 155,090 130,622

293 240 168 2,073 1,593 1,043 90,186 69,948 57,361

1,073 903 599 5,886 5,430 3,887 78,252 85,142 73,262
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─ ⁸ ⁸ ╩ 2 14⌐ ⇔╕∆⁹ 

│⁸₈ ₉⅜ ╙ ↄ⁸ ─ 1/3 ╩ ╘≡™╕∆⁹ ™≡₈ⱪꜝ☻♅♇

◒₉⁸₈ ₉⁸₈ ₉≤⌂∫≡™╕∆⁹ │⁸ ≤ ⌐₈ ₉⅜

╙ ↄ⁸₈ ₉⁸₈ ₉⅜∕╣⌐ ↄ ≤⌂∫≡™╕∆⁹ │⁸

₈ ₉⅜ ╙ ↄ⁸ ™≢₈ ₉⁸₈ ₉⁸₈ ₉≤⌂∫≡™╕∆⁹ 

 

2 14 ⁸ ⁸  

  

  

363 8,580 226,102

32 686 26,138

130 1,547 25,919

ה 6 311 11,448

ה 4 19 119

Ɽ ꜟ ⱪ ה 5 59 575

4 40 857

2 425 X

ה 1 4 X

ⱪ ꜝ ☻ ♅ ♇ ◒ 42 679 11,559

◗ ⱶ 3 22 159

ה 3 61 2,456

3 144 7,873

1 6 X

11 311 4,517

│ ╪ 10 136 3,224

24 262 4,321

11 827 30,525

2 176 X

16 1,046 5,934

40 1,239 37,154

∕ ─ 13 580 10,449

☿fi◘☻ 24
β↓─ [ X] │ ⅜2 ─ ┘ ⅜3 ≢
⁷№∫≡╙ ⅛╠ ⅜ ╠⅛⌐⌂╢ ⁸∕─ ╩
⁷⌐ ≠⅝ ⇔√╙─⁹
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─ ╩ 2 15⁸ 2 8⌐ ⇔╕∆⁹ 

─ │⁸₈ ₉⅜ 1,724ha≤ ╙ ↄ⁸ ™≢₈ ₉⅜ 1,230ha≤⌂∫≡

™╕∆⁹ 

╕√⁸ │⁸ ─ 30 ╒≥╩ ╘╢ ─╒≤╪≥⅜ ⌐ ↕╣≡⅔╡⁸

≤⇔≡─ │ ╘≡ ⌂™≤ ⅎ╕∆⁹ 

 

2 15  

 

 

 

2 8  

 

( :ha, )

5,689 888 59 829 1,724 1,724 113 20 22 71

100.0% 15.6% 1.0% 14.6% 30.3% 30.3% 2.0% 0.4% 0.4% 1.2%

566 541 73 61 407 4 21 1,230 692 124 415 1,168

10.0% 9.5% 1.3% 1.1% 7.1% 0.1% 0.4% 21.6% 12.1% 2.2% 7.3% 20.5%
27 ⁷ ⌐ ∆╢

β

∕─
─

∕─

27 10 1 ⁸ 27 7 15 ⁸ ה ה ה ה ה
27 3 31 ⁸ 27 8 1 ⁸ 27 4 1 ⁸ 27 1 1
⁸ 26 12 31

15.6%

30.3%

2.0%10.0%

21.6%

∕─

20.5%
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ה ⌐ ∆╢  

 

╩ ╣╢ │ 2 9⁸ 2 16⁸ 2 17⌐ ∆≤⅔╡≢∆⁹ ⌐│ ⁸

⁸ ⁸ ⁸ ≤™∫√ ⅜№╡╕∆⁹╕√⁸ ─ ─╟℮⌐ ⅛ↄ

⌂ ⅜ ╣≡⅔╡⁸∕╣╠─ ≡⅜ ⌐ ™≢™╕∆⁹ 47km─ │

╛ ⌂≥⅜ ↕╣⁸ ⌐ ↕╣╢ ⁸ ╡╛ ⁸ ╡ ⌐╟╡

╩ ⇔≡ ↄ─ ⅜ ╣≡™╕∆⁹ 

⌂⅛≢╙ │⁸ ™⌐ ↄ─ ⌂▪◘ꜞ⅜ ╣╢↓≤≢ ≢∆⁹╕√⁸400m

⌐ ─ ⌐ ↕╣≡™╢₈ ₉⅜№╡⁸ ⌂ ⅜ ↄ ∫≡™╕∆⁹ 

 

HP 

2 9 ╩ ╣╢  

 

2 16 ╩ ╣╢  

 
 

(km)

1 0.8

2 2.7

3 1.3

4 2.5

5 1.3

HP
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2 17 ╩ ╣╢ ⁸  

 

 

 

(m) (m) ( )

6 466 466 100

7 1,544 1,544 100

8 2,149 2,149 100

9 786 786 100

10 2,302 2,302 100

11 1,397 1,397 100

12 420 420 100

13 446 446 100

14 1,337 1,279 96

15 1,557 1,557 100

16 1,933 1,933 100

17 869 262 30

18 367 367 100

19 3,063 3,063 100

20 1,314 1,314 100

21 3,603 3,603 100

22 2,179 1,969 90

23 2,019 2,019 100

24 504 438 87

25 369 369 100

26 721 532 74

27 3,454 3,276 95

28 1,384 1,277 92

29 495 495 100

30 543 543 100

31 611 611 100

32 731 731 100

33 2,108 2,077 99

34 1,025 1,025 100

35 2,299 2,287 99

36 529 529 100

37 411 411 100

38 2,708 2,437 90

39 371 371 100

40 419 419 100

41 176 176 100

42 1,858 1,839 99

43 324 324 100

44 620 620 100

45 133 133 100

46 882 882 100

HP
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⁸ ⁸ ⁸ ⁸∕─ ─ ⌐ ↕╣╢ ╛↓╣⌐ ∆╢

⁸⅛╪⅜™ ─ ─ ⌐ ↕╣╢ │ ≤ ┌╣≡™╕∆⁹ 

⌐ ⇔≡│ ⌐ ≠⅝⁸ ─ ─ ┘ ─ ─℮ⅎ

≢ ↕╣╢↓≤⅜ ╕⇔™ ≤⇔≡⁸ ⌐⁸ ╩≥─ ⌐ ≈↓≤╩

⌐ ╩ ⇔≡™ↄ─⅛≤™℮ ≤⇔≡ ⅜ ╘╠╣≡™╕∆⁹ 

╩ ╣╢ ⌐≈™≡│⁸ ⅜ ↕╣≡™⌂™√╘⁸p. 2 ⌐

∆ ─ ⌐ ∆╢ │ ↕╣╕∑╪⅜⁸↓╣╠ ─ ≢№╢

≢№╢⁸ ┘ ⌐ ⅜ ↕╣≡™╕∆⁹ 

COD─ ╩ 2 18 ⌐⁸ ┘ ─

╩ 2 19⌐ ⇔╕∆⁹ 

 

2 18 COD  

 
β ⁸ ⁸ │ 2 13⌐ ∆ ─  

 

2 19 ┘  

 
β ▬ ⁸ ꜡ ⁸ Ɫ │ 2 16⌐ ∆ ─  

 

 

 

≤ ⅛╠ 2,000m─
╩ ┬ , ≤
╩ ┬ , ≤

╩ ┬ ┘ ⌐╟╡ ╕╣√

C
5 ≢

╛⅛⌐

( )
≢№∫≡⁸

┘ ה ⌐ ╢ ╩
™√╙─

B ∟⌐

( )

⅛╠
⌐ ╢ ─ ≢№∫≡⁸

⁸ ה ┘
( )⌐ ╢ ╩ ™√╙─⁹

A ∟⌐

46 5 ה25

(꜡) ─ й ∟⌐

(Ɫ)

≤
╩ ┬ ⁸ ≤ ╩

┬ ┘ ⌐╟╡ ╕╣√ ≢№∫
≡⁸ (▬) ┘ (꜡)⌐ ╢
╩ ™√╙─⁹

и
5 ≢

╛⅛⌐

ה
H7.10.11ה
⁷ ─

17 3 25
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⁸ ⌐⅔↑╢ COD─ ─ ╩ 2 10⅛╠ 2 12

⌐⁸COD ─ ╩ 2 13⌐⁸ ה ─ ─ ╩ 2

14 ┘ 2 15⌐⁸ ⁸ ─ ╩ 2 16⌐ ⇔╕∆⁹ 

 

 
1)  │⁸ ≢ ╩ ℮⁹2)  │ ─ ╩ ⁹ 

 ┘ ─  

2 10 COD  

 

1)  │⁸ ≢ ╩ ℮⁹2)  │ ─ ╩ ⁹ 

 ┘ ─  

2 11 ( ) COD  

 

1)  │⁸ ≢ ╩ ℮⁹2)  │ ─ ╩ ⁹ 

 ┘ ─  

2 12 ( ) COD  

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

23 24 25 26 27

(mg/Є)

A-1 A-2 C

0.0

2.0

4.0

6.0

8.0

10.0

12.0

23 24 25 26 27

(mg/Є)

A-5 A-6 B

0.0

5.0

10.0

15.0

20.0

23 24 25 26 27

(mg/Є)

A-9 A
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27 ─    

β 2 10 2 12⌐⅔↑╢  

2 13 COD ─  
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1 │⁸ ─ ≢ ╩ ℮⁹ 

 ┘ ─  

2 14  

 

 

1 │⁸ ─ ≢ ╩ ℮⁹ 

 ┘ ─  

2 15  

0.00

0.50

1.00

1.50

2.00

2.50

3.00

23 24 25 26 27

(mg/Є)

A-1 A-2 A-5

A-6 A-9 й

и

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

0.50

23 24 25 26 27

(mg/Є)

A-1 A-2 A-5

A-6 A-9 й

и
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27 ─    

β 2 14⁸ 2 15⌐⅔↑╢  

2 16 ⁸ ─  
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⌐⅔↑╢⁸╕∟≠ↄ╡─√╘─ ≤⇔≡ ⅜ ↕╣

≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ʀ ׀
ᶤ ⁸ ֻ

Ʀ ǵ
₳ 23 ₴↓ǒȐ₳ 32 ₴↓

ƦḨ ꜠

ƦḨ
ǮὄⱲǞǭ ȐǢȒȅǨǬǖȑ
ȖǋǯϷ ǉǼȓȒȅǨǬǖȑ

ὄЋǮꜝ Ǳ ҘǉȒȅǨǬǖȑ
Ǟǋ ș ǲǫǱǗȅǨǬǖȑ

ǚǚȔ ǒǲẌșǶǗǖȇȅǨǬǖȑ
⁸ ǯǯȉǲ ȇȅǨǬǖȑ

ʢ ǲ ǖƱ˲ǯ Ǔ
ƱƱƱВ ǠȒȅǨƱ

ֻ ǵ ⁸
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ы  

 

─  

─  

⌐⅔↑╢ (⇔ ה )─ │⁸ 3 1⁸ 3 1⌐ ∆≤⅔╡≢

∆⁹ 

⇔ ≤ ╩ ∑≡ ∆╢ ⁸ ┼ ⇔≡™╢ ╛

╩ ⇔≡™╢ ≢│ ⅜ ⌐ ↕╣≡™╕∆⅜⁸ ╖ ╡ ╛

╩ ⇔≡™╢ ≢│⁸⇔ │ ⌐ ↕╣≡™╢╙──⁸

⅜ ─╕╕ ─ ┼ ↕╣≡™╢ ≢∆⁹ 

⌂⅔⁸⇔ ≤ ה ⅛╠ ∆╢ ⁸ ⅛╠

∆╢ │⁸ ─⇔ ₈ ₉ ⁸₈

₉≤™℮⁹ ┼ ↕╣ ⌐ ↕╣≡™╕∆⁹ 

 

3 1  

 

 

ы

ы ӓ ыӓ

Ǟᾮ

ֻ̿ы
ӓ

Ӵ ы
ӓ

Ȇ֝ȑ͛ЏВʤ

ы ḹ

ǞƱᾮ

Ʊ′Ʊ Ʊ Ʊ

ы

( ͛ )

(ǞᾮǵӴ ы )

ы

ʝ ὤ↨֗Ǻ˗

⁸
ȭɨɶɱȹɱȽɶ

ԁ

⃰ᶸ

Ǟᾮы
( ⁸⃰ ֻ)

ы

ы

Ỗ ˗

ȱɱɛȷɆӓ
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3 1 ─  

 

 

 

⌐⅔↑╢ 24 27 ─ ─ │⁸ 3 2 ┘ 3 2⌐

∆≤⅔╡≢∆⁹ 

┘ │ ⇔≡⅔╡⁸ ⁸

┘⇔ │ ⇔≡™╕∆⁹ 

27 ≢│⁸ 81, 078 ─℮∟⁸58, 011 ⅜ ╩ ⁸

┘ ⌐╟╡ ⌐ ↕╣≡⅔╡⁸ │ 71.5 ≤

⌂∫≡™╕∆⁹ ⁸ ╡─ 28.5 ─ 23, 067 13, 991 ⁸⇔

9, 076 )⅜ ╩ ─╕╕ ┼ ⇔≡™╕∆⁹ 

 

3 2  

 

β ה

÷ ×100 

≤⌂╢ ─

⇔

⇔ ⇔ ה

─

⇔ ┘

 ⁷⁷⁷⁷

24 25 26 27

82,188 81,693 81,547 81,078 

57,585 57,715 58,008 58,011 

◖Ⱶꜙ♬♥▫הⱪꜝfi♩ 0 0 0 0 

11,765 11,814 11,992 12,159 

⁷ 45,487 45,571 45,687 45,731 

333 330 329 121 

14,173 14,037 14,018 13,991 

10,430 9,941 9,521 9,076 

⇔ 10,430 9,941 9,521 9,076 

0 0 0 0 

70.1 70.6 71.1 71.5

ה

ה
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3 2 ─  

 

─  

⁸ ⁸ ─ ─ ╩ 3 3⌐ ⇔╕∆⁹ 

─ │⁸ 18 ─ 56.7 ⅛╠ 26 ⌐│ 70.7 ≤ 10 ≢

14ⱳ▬fi♩ ⇔≡™╕∆⁹ 

─ │⁸ 3 3⌐ ∆≤⅔╡≢№╡⁸ 26 ─ ≢

84.7 ⁸ 84.8 ≤ ⇔≡⁸14ⱳ▬fi♩╒≥ ™ ≢∆⁹ 

 

 

1 ↓↓≢─ │ ─ ╩  

3 3 ─  

11,765 11,814 11,992 12,159 

45,487 45,571 45,687 45,731 

333 330 329 121 

14,173 14,037 14,018 13,991 

10,430 9,941 9,521 9,076 

70.1 70.6 71.1 71.5

0

10

20

30

40

50

60

70

80

90

100

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

24 25 26 27

⇔

76.2
77.9 78.9 80.0 81.1 82.1 82.9 83.9 84.7

75.0 75.9
77.4

79.0 79.9
81.4 82.6 83.7 84.8

56.7 57.9 58.8 59.8 61.1
62.7

69.7 70.2 70.7

40

50

60

70

80

90

18 19 20 21 22 23 24 25 26

( )
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ה ─  

 

⇔ ┘ ─ ה │⁸ 3 3⌐ ∆≤⅔╡≢∆⁹⇔ │ 4 ⁸

│ 6 ⌐╟╡⁸ ה ╩ ⇔≡™╕∆⁹ 

 

3 3 ⇔ ─ ה  

 

 

⇔ ה ─  

⌐⅔↑╢ 4 ⌐⅔↑╢⇔ ─ │⁸ 3 4⁸ 3 4⌐ ∆≤⅔╡≢∆⁹ 

⇔ │ ≢∆⅜⁸ │ ╩ ⇔⌂⅜╠⁸ ₁⌐ ⇔≡™╕∆⁹ 

 

3 4 ⇔ ה ─  

  

 

 

 

 

 

 

 

 

⇔

⁷ ⁷ ⁷ 0 0

⁷ ⁷ ⁷ 4 6

ה 14 19

( kЄ/ )

24
3,479 13,193 16,672 79.1

25
3,202 14,043 17,245 81.4

26
3,088 13,668 16,756 81.6

27
2,995 14,364 17,359 82.7

⇔
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3 4 ⇔ ה ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3,479 3,202 3,088 2,995 

13,193 14,043 13,668 14,364 

79.1 81.4 81.6 82.7 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0

5,000

10,000

15,000

20,000

25,000

24 25 26 27

kЄ

⇔
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ה ─  

─  

⇔ │ ⌐ ⇔√ ⌐╟╡ ⇔≡™╕∆⁹ ⅛╠ ∆╢⇔ │⁸

≢ ⌐ ⇔≡™╕∆⁹ 3 5⌐ ─ ╩ ⇔╕∆⁹ 

 

3 5 ─  

  

 

 

≢─ ╩ 3 6⁸ 3 5⌐ ⇔╕∆⁹ 

 

3 6 ≢─  

   

⁷⁷

⁸

⇔ ⁸

8

38 4

⇔ 10kЄ/

72kЄ/

82kЄ/

⁷⁷

kЄ
23 24 25 26 27

⇔ 3,423 3,479 3,202 3,088 2,995

13,549 13,193 14,043 13,668 14,364

⇔ 957 921 894 868 845

8,789 8,518 8,596 8,316 8,111

⇔ 4,380 4,400 4,096 3,956 3,840

22,338 21,711 22,639 21,984 22,475

26,718 26,111 26,735 25,940 26,315⁷⁷
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3 5 ≢─  

 

 

─  

⅛╠ ∆╢⇔ ┘ │⁸ ≡⌐כ♃fi☿fiכꜞ◒ ⇔√ ⁸

╩ ⌐ ╘ ≡ ⇔≡™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4,380 4,400 4,096 3,956 3,840 

22,338 21,711 22,639 21,984 22,475 

0

5,000

10,000

15,000

20,000

25,000

30,000

23 24 25 26 27

kЄ

⇔
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≤─  

≤─  

⌐ ∆╢ ─ 7 ≤ ─ ┘ ╩ ⇔⁸∕─

╩ 3 7⁸ 3 6⌐ ⇔╕∆⁹ 

⁸ ⁸ ⁸ ─ 4 │⁸ ⁸ ≤╙⌐⁸ ╟╡

™ ≤⌂∫≡™╕∆⁹ 

 

3 7 ≤─  

 

 

 

β ה

÷ ×100 

β

÷ ×100  

3 6 ≤─  

 

70.7 88.4

88.0 98.8

86.6 97.9

58.3 94.7

94.7 97.1

73.5 91.7

62.5 89.5

68.8 84.8

: 26 ⁷

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0
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≤─  

⌐╟╡⁸ ≤ ₈  и- 0 5 10 ⁸

и йה 95 ⅛≈й 55 ─ ₉⌐ ↕╣√ ⌐ ⇔≡⁸

┘ ╩ ⇔⁸∕─ ╩ 3 7⁸ 3 8⌐ ⇔╕∆⁹ 

⌐≈™≡│⁸ ─ ╟╡╛╛ ╢ ≤⌂╡╕∆⁹

⌐≈™≡│⁸ ─ ╟╡ ∫≡™╕∆⁹ 

 

 
: 26   

β ừ⅜ ™≡™╢ │ ─  

3 7 ≤─ ─  

  

0.0 20.0 40.0 60.0 80.0 100.0

▪ꜟⱪ☻

ừ

ừ
ừ

№╦∂

ừ╖╟⇔

ừ

ừ

( )
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: 26   

β ừ⅜ ™≡™╢ │ ─  

3 8 ≤─ ─  

 

 

 

 

 

 

0.0 20.0 40.0 60.0 80.0 100.0

ừ

ừ
ừ
ừ
ừ

▪ꜟⱪ☻

ừ╖╟⇔

№╦∂

( )



 

  37  

ї 

 

─ │⁸ 24 ⌐ 70 ≢⇔√⅜⁸ ─ ⌐╟╡ ₁

⇔⁸ 27 ⌐│ 71.5 ≤⌂∫≡™╕∆⁹ ⁸∕─ ─ 28.5 ⅜⁸ ╩

─╕╕ ┼ ⇔≡™╢ ≢∆⁹ 

╕√⁸ ─ │⁸ ┘ ╟╡ 14ⱳ▬fi♩╒≥ ™

≢⁸ ≤ ⇔≡╙╛╛ ™ ≤⌂∫≡⅔╡⁸ ─ ≢─ ╛⁸

─ ⌐⅔↑╢ ⅜ ≤⌂∫≡™╕∆⁹ 

↓─╟℮⌂ ╩ ╕ⅎ⁸ ─ ╩↕╠⌐ ∆╢√╘─ ╩ ⇔╕∆⁹ 

 

4 1 ─ ─ ⁸ ┼─  

─ 26 ─ │ 61.8 ≤⌂∫≡⅔╡⁸ 65.4

╩ ↄ ╟╡╛╛ ∫≡™╢ ≢∆⁹ ⌐≈™≡⁸

╩ ⇔⁸ ה ⌐ ╩ ╘╢ ⅜№╡╕∆⁹ 

27 ─ ─ ⅜ ╦╣≡™╢ ≢─ │⁸91.2 ≤⌂∫≡™╕∆⁹

─ ─ ╩ ╢√╘⁸ ⌐ ⇔⁸ ┼─ ╩

℮↓≤⅜ ≤⌂╡╕∆⁹ 

 

4 2 ╖ ╡ ⁸ ─ ┼─  

─ ─ │⁸ ╖ ╡ ≤ ╩ ⇔≡™╢ ≤

⌂∫≡™╕∆⁹ 

∕─℮∟⁸ ╩ ⇔≡™╢ │⁸ ⌐ ♩▬꜠⌐╟╢ ╛

╩ ⇔≡™╢√╘⁸ ╛ ─ ─ ⅜ ∂⌂™ ╡⁸ ⌐ ╢ ─

⌂≥⅛╠⁸ ┼─ ╛ ┼ ⇔⁸ ╩ ⌐ ⇔╟℮

≤∆╢ ⅜ ⅝⌐ↄ™─⅜ ≢∆⁹ 

╕√⁸ ╖ ╡ ─ ⌐⅔™≡╙ ─ ⅛╠⁸ ┼─ ╛

┼─ ⅜ ╪≢™⌂™ ≢∆⁹ 

↓℮⇔√↓≤⅛╠⁸ ─ ⌐ ∆╢ ─ ╩ ╢√╘⁸

⌐⅔↑╢ ─ ╖ ╡ ⁸ ╩ ⇔≡™╢ ⌐ ⇔⁸

┼─ ─ ⅝⅛↑╩ ℮ ⅜№╡╕∆⁹ 
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4 3 ─ ─  

─ ╩ ⇔≡™ↄ√╘⌐│⁸ ╛ ⅜⁸ ─ ⌂ ╛

╩ ™⁸ ─ ╩ ⅛⌂™╟℮ ⇔≡™ↄ↓≤⅜ ≤⌂╡╕∆⁹ 

╕√⁸ ⌐⅔™≡│⁸ 7 ┘ 11 ⌐ ≠ↄ ─ ─╒

⅛⁸ 10 ⌐ ≠ↄ 1 ─ ┘ ⌂ ⅜ ↑╠╣≡™╢√╘⁸ ⌂

─ ≤ ╩ ℮ ⅜№╡╕∆⁹ 

 

4 4 ⇔ ⌐╟╢ ─  

⇔ ┘ ╩ ⇔≡™╢ ─ │⁸ 21 ⌐

⇔ ╩ ⇔≡ ⌐ ↕╣√ ≢∆⁹⇔ ┘

╩ ∆╢√╘⌐│ ─ ╩ ⌂ ⌐ ∆╢ ⅜№╡╕∆⁹ 

⌐⁸ ┘ │ 63 ≤ 2 ⅛╠ ⇔≡™╢↓≤⅛

╠⁸ ─ ╩┤╕ⅎ≡ ⌂ⱷfi♥♫fi☻⅜ ≤⌂╡╕∆⁹ 
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Ū ʤ ǵ ρӢḢǵ Ẏǯʤ ǵׄʣ 

ʤ ǵ ρӢḢǵ Ẏǯʤ ǵ͑ ỒӢḢКǲǑǘȒ ׄʣșᶫȑȅ

ǠƳ 

 
 

ū Ȇ֝ȑ͛ ƲӴ ы ӓ ǵֻ̿ы ӓ ǿǵ ǵ  

ЏВʤ ӢḢẆǮǵֻ̿ы ӓ ρș ǠȒǦȈǲƲ Ȇ֝ȑ͛

ƲӴ ы ӓ ǵ̓ ǲᾍǞǭֻ̿ы ӓ ǿǵ ș Ǎ̱Ѱș Ǐȅ

ǠƳ 

 

Ŭ ӓ ǵ ǵᵃ  

ӓ ʫₑǿǵὑ Ǳ ǵὕ ǲ ǠȒק ᵃ ș ǋƲ ș

ǞȅǠƳ 

 

ŭ Ǟᾮы ǲǑǘȒ ы ǵ  

Ǟᾮ֗Ǻ ӓ ǵ ы ǵ ǲׄǘǭƲ ⃰ᶸǵ˹♥ǵ ӓǵ

ǲ ǞǦ ᵣǲҟȈȅǠƳ 

Ḩ  

 

─  

─ ⌐⅔↑╢ ≤ ╩ ╕ⅎ⁸ ⌐ ∆ ─╙≤⁸

╩ ╘╢↓≤≤⇔╕∆⁹ 

 

ƤḨ Ƥ 
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ы  

 

─  

─ ╩ 6 1⌐ ⇔╕∆⁹ 29 ⌐

─ ⇔╩ ∫√ ⁸ ─ ╩ ⇔⁸ ≢─ ╩ ╘≡™

⅝╕∆⁹ 

 

6 1 ─  

 

 

╩ ∆╢  

─ ╩ ℮ │ ≤⇔⁸ ⌐ ≠⅝⁸

╩ ≢ ╩ ™╕∆⁹ 

─ ╩ ≤⇔⁸ ⌐╟╢ ╩ ⇔╕∆⁹ 

 

─ ─  

─ ─ │ 6 2 ┘ 6 1⌐ ∆≤⅔╡≢∆⁹ 

│⁸ 24 ─ 45,487 ⅛╠ 27 ─ 45,731 ≤ ⇔⁸

≢№╢ 42 ⌐│ 1.4 ─ 63,810 ≤⌂╢ ╖≢∆⁹ ┘

⇔ ⌐≈™≡│⁸ ─ 12 ─ 13 ⌐╟╡⁸

─ ⅜ ≤⌂∫≡™╢↓≤ ┘ ─ ⌐╟╡⁸ ∆╢ ╖≢∆⁹

⌐≈™≡╙⁸ ╛ ┼─ ─√╘⁸ ∆╢ ╖≢∆⁹ 

 

 

 

 

 

≤⌂╢ ─

⁷⁷ ⁷⁷

⁷⁷ ⁷⁷

⇔ ⁷⁷ ⁷⁷

⇔ ⇔ ה

⇔ ┘

─
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6 2 ─  

 

 

 

6 1 ─  

 

 

⁷⁷⁷⁷ :

24 25 26 27 32 37 42

82,188 81,693 81,547 81,078 79,179 77,005 74,635

57,585 57,715 58,008 58,011 63,782 69,265 71,094

◖Ⱶꜙ♬♥▫הⱪꜝfi♩ 0 0 0 0 0 0 0

11,765 11,814 11,992 12,159 10,166 7,273 7,284

45,487 45,571 45,687 45,731 53,616 61,992 63,810

333 330 329 121 0 0 0

14,173 14,037 14,018 13,991 10,569 5,713 2,474

10,430 9,941 9,521 9,076 4,828 2,027 1,067

⇔ 10,430 9,941 9,521 9,076 4,828 2,027 1,067

0 0 0 0 0 0 0

70.1 70.6 71.1 71.5 80.6 89.9 95.3⁷

⁷ ⁷ ⁷ ⁷

ה

ה
⁷ 

11,765 11,814 11,992 12,159 10,166 7,273 7,284

45,487 45,571 45,687 45,731 53,616 61,992 63,810

333 330 329

121

14,173 14,037 14,018 13,991
10,569

5,713

2,474
10,430 9,941 9,521

9,076

4,828
2,027

1,067
70.1 70.6 71.1

71.5
80.6

89.9
95.3

0

10

20

30

40

50

60

70

80

90

100

0

10,000

20,000

30,000

40,000

50,000

60,000

70,000

80,000

90,000

100,000

24 25 26 27 32 37 42

⇔
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─  

⌐⅔↑╢ ╩ ─╟℮⌐ ⇔╕∆⁹ 

 

ủ ─  

 

 

 

 

 

 

⌐ ⇔√ ⌐ ≠™≡⁸ ─ ⌐ ⇔√ ─ ╩

⇔⁸ 37 ⌐⅔™≡│ ⌐ ≠⅝⁸

95 ╩ ⇔⁸ ─ ╩ ╡╕∆⁹∕⇔≡⁸ 42 ⌐│

╩ ⇔√ ╙ 95 ╩ ≤⇔⁸ ╩ ╘╕∆⁹ 

β │⁸ ─ ≢ ⇔≡⅔╡⁸ ⌐⅔↑╢

│⁸ ≤ │ ⁸ │ ≢ ⅎ≡™╕∆⁹ 

 

⌐ ↑√ ╡ ╖ 

─ ─ ≤ ─  

─ ─  

⌐⅔↑╢ ┘ ╩ ≤⇔⁸ ─ ⁸

╩ ⇔≈≈⁸ ה ⌐ ─ ╩ ⇔╕∆⁹ 

 

─  

≢ ⌐ ⇔≡™⌂™ ┼ ╩ ℮↓≤≢⁸

─ ╩ ╡╕∆⁹ 

 

╖ ╡ ⁸ ─ ┼─ ─  

⌐⅔™≡ ╖ ╡ ╛ ╩ ⇔≡™╢

┼ ┼─ ╩ ⇔≡™⅝╕∆⁹ 

┼─ ⌐≈™≡│⁸ⱱכⱶⱭכ☺ ⌐╟╡ ─

ₒ ₓ 

42 ⌐ 

9   

ₒ  ₓ 

27 ─ 

71 .5  ⅛╠ 
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╩ ∆╢≤≤╙⌐⁸ ┼─ ⌐ ╡ ╖╛∆™ ≠ↄ╡≤⇔≡⁸

╩ ↑╕∆⁹ 

 

─ ─  

─ ⌐ ⇔≡ ─ ╛ ⌐ ∆╢ ה ╩ ™⁸

⌂ ╩ ⇔╕∆⁹ 

 

⇔ ⌐⅔↑╢ ─ ה  

⇔ ┘ ─ ─ ⌐ ↑≡⁸ ─ ╩ ∆═ↄ⁸

≤≤╙⌐ ─ ⌐ ⌐ ⇔≡™⅝╕∆⁹ 
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⇔ ה ─  

ה  

 

│ ≤⇔⁸ │⁸ ≤ ≤⇔╕∆⁹ 

 

╩ ∆╢√╘⁸ ╙ 1╩ ∫≡™ↄ╙─≤⇔╕∆⁹ 

╕√⁸ ⌐≈™≡│⁸ ⌂ 2⁸ 1 ─ ┘ ╩ ⇔≡™

⅝╕∆⁹ 

1 ≢─ ⁸ ⅜ ≤⌂╢╟℮ ╘ ╩√≡ ╩ ℮↓≤⁹ 

2 ╛ ⌐╟╡ │ ⌂╢⁹               

 

≥⅔╡⁸ ⅜ ∆╢Ᵽ◐ꜙכⱶ ⌐╟╢ ╩ ∆╢╙─≤⇔╕∆⁹ 

 

⌐⅔↑╢ ─⇔ ─ ╩ 6 3⁸ 6 2⁸ 6 4⁸ 6 3 ⌐ ⇔╕∆⁹

│ p. 22 │⁸ ⅜ ∆╢↓≤⁸ │

∆╢↓≤⅜ ⅎ╠╣╢√╘⁸⇔ ה ─ ≤⇔≡│⁸ ⅝ↄ

∆╢≤ ⅎ╠╣╕∆⁹ 

⇔ ה ─ │⁸ ╖ ╡ ┘ ─ ┼─

╩ ∆╢↓≤⌐╟╡⁸ ─ ⅜ ∆╢≤ ⅎ╠╣╕∆⁹ 

 

6 3 ⇔ ┘ ─  

 

 

 

 

 

 

 

27 32 37 42

⇔⁷⁷⁷⁷⁷ kЄ/ 8.2 4.3 1.8 1.0

    kЄ/ 39.4 30.3 19.0 14.2

⁷⁷⁷⁷⁷ kЄ/ 47.6 34.6 20.8 15.2

⇔⁷⁷⁷⁷⁷ ⁷ 17.2 12.4 8.7 6.3

    ⁷ 82.8 87.6 91.3 93.7
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6 2 ⇔ ┘ ─ ─  

 

 

6 4 ⇔ ┘ ─  

 
β 6 3─ ×365( )⇔√╙─⁹ 

 

 

 

 

 

 

 

 

8.2 4.3 1.8 1.0

39.4

30.3

19.0
14.2

82.8
87.6

91.3
93.7

0.0

20.0

40.0

60.0

80.0

100.0

0

15

30

45

60

75

27 32 37 42

⇔

kЄ/

27 32 37 42

⇔⁷⁷⁷⁷⁷ kЄ/ 2,995 1,569 659 347

    kЄ/ 14,364 11,049 6,920 5,200

⁷⁷⁷⁷  kЄ/ 17,359 12,618 7,579 5,547

⇔⁷⁷⁷⁷⁷ ⁷ 17.3 12.4 8.7 6.3

    ⁷ 82.7 87.6 91.3 93.7
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6 3 ⇔ ┘ ─ ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2,995
1,569 659 347

14,364

11,049

6,920

5,200

82.7
87.6

91.3
93.7

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

90.0

100.0

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

16,000

18,000

20,000

27 32 37 42

⇔

kЄ/
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₈ 5  ⌐ ↑√ ╡ ╖₉⌐╙ ⇔√≤⅔╡⁸⇔ ┘ ─

─ ⌐ ↑≡⁸ ─ ╩ ∆═ↄ⁸ ≤≤╙⌐

─ ⌐ ⌐ ⇔≡™⅝╕∆⁹ 

⇔ │⁸ ╙ ≤ ⌐⁸ ⅜ ∆╢ ⌐≡ ╩

™╕∆⁹╕√⁸ ─⇔ ─ ⅛╠ ∆╢⇔ ┘ ⌐≈™≡

│⁸ │ ≤ ⌐ ≡⌐כ♃fi☿fiכꜞ◒ ⇔╕∆⁹ 

√∞⇔⁸↔╖ ─ ⌐ ↑√ ⅜ ╦╣≡⅔╡⁸ ─⇔ ┘

─ ⌐≈™≡⁸ ╩ ╘ ╩ ∫≡™⅝╕∆⁹ 

 

 

─כ♃fi☿fiכꜞ◒ │⁸ ≤ ⌐ ⌐

╘ ≡ ⇔╕∆⁹ 

╕√⁸ ─ ⌐ ↑√ ⌐ ╦∑≡⁸ ⌐≈™≡╙ ⇔╕∆⁹ 

 

⌐ ∆╢ ≤─  

⇔ ה ─ │⁸ ≤ ∆╢√╘⁸ ⌐ ⅜ ∂√

│⁸ ┼─ ╩ ה ⇔⁸ ⌂ ⇔╛ ╩ ∂≡™ↄ╙─≤⇔╕

∆⁹ 

↕╠⌐│⁸ ─ №╢™│ ─ ה ─ ⌂≥⅜№╢ ╙ ≤⇔╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 



 

  48  

̀ ы ⱳ ˗  

 

֘ ⌐ ∆╢ ה ─ ⌐ ∆╢╙─ ֙ 

╠⅜ ∆╢ ─ ╛ ⌂≥─ ⌂ ─╖⌂╠∏⁸ ╛ ⌂≥╩ ╘√

─ ⌐ ╩╙∫≡╙╠℮↓≤⅜⁸ ─√╘⌐│ ≢∆⁹ 

∕─√╘⌐│ ⌐ ∆ ╩ ⁸ ⇔≡™ↄ↓≤⅜ ≤⌂╡╕∆⁹ 

 

ᵑ ⅜ ∆╢ ─℮∟⁸ ╛ ⅛╠─ ⅜ ⌐⅔

↑╢ ─ ⅝⌂ ≢№╢↓≤⁹ 

ᵒ ⌂ ╛ ─ ⌐│ ╛ ≢─ ╡ ╖⌐╟╡⁸ ⅛╠─

╩ ∆╢↓≤⅜ ≢№╢↓≤⁹ 

 

⌐⁸ ─ ⅜ ≢⌂™ ⌐≈™≡│⁸ ⌐╟╢ ─

⌐╟╡⁸ ─ ⅜ ≢⅝╢↓≤⅛╠╙⁸ ⌐ ∆╢ ┘

│⁸ ≤⇔≡ ⌂ ≢∆⁹ 

≢─ ≤⇔≡─ ╡ ╖≤⇔≡⁸ ⌐ ∆╟℮⌂ ⅜ ≢∆⁹ 

 

ᵑ ─ ╩ ⇔≡⁸ⱶ♄⌂ↄ ╩ ℮⁹ 

ᵒ ↄ∏╛ ═ ⇔⅜ ╣≡⇔╕╦⌂™╟℮⌐⁸ ╛כ♫כ◖ ⅎ ♫כ꜠♩☻─↑

╩כ ∆╢⁹ 

ᵓ ╛ ─ ╣│⁸ ⌂≥≢ ⅝ ∫√╡⁸Ⱬꜝ≢⅛⅝ ∫≡⅛╠ ℮⁹ 

ᵔ ─≤⅞ │⁸1 ─ ™╙─∞↑≢╙ ─ ╛ ⌐╕™≡ ∆╢⁹ 

ᵕ │⁸ ↕∏ ™⅝╢ ╩∆╢⁹ 

ᵖ ─ │⁸ ╩☻fiꜞהכfiⱪꜗ◦ה╪↑ ™ ⅞⌂™╟℮⌐∆╢⁹ 

ᵗ⅔ ─ ╡ ╩ ╛ ⌐ ∆╢⁹ 

ᵘ ─ ╛ ↑╪│⁸ ╩ ℮⁹ 
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. ṑḨ  

≢ ⇔√≤⅔╡⁸ ⌐ ⇔≡│ ⌐ ≠⅝ ⅜ ╘

╠╣≡™╕∆⁹ 

─ ╘╢ ┘ ⌐≈™≡─ ⌐ ╢ ╩ 1 1  

1 4⌐ ⇔╕∆⁹ 

 

1 1 ─ ─ ⌐ ∆╢  

 

 

 

⁷ ⁷ ⁷ ⁷

0. 003mg/ Є 0. 006mg/ Є

↕╣⌂™↓≤⁹ 0. 03mg/ Є

0. 01mg/ Є 0. 01mg/ Є

0. 05mg/ Є 0. 002mg/ Є

0. 01mg/ Є 0. 006mg/ Є

0. 0005mg/ Є 0. 003mg/ Є

↕╣⌂™↓≤⁹ 0. 02mg/ Є

↕╣⌂™↓≤⁹ 0. 01mg/ Є

0. 02mg/ Є 0. 01mg/ Є

0. 002mg/ Є 10mg/ Є

0. 004mg/ Є 0. 8mg/ Є

0. 01mg/ Є 1mg/ Є

0. 04mg/ Є 0. 05mg/ Є

1mg/ Є

1

2

⁷
3

4

₈ ↕╣⌂™↓≤₉≤│⁸ ─ ⌐ →╢ ⌐╟╡ ⇔√ ⌐⅔™≡⁸∕─ ⅜
─ ╩ ╢↓≤╩™℮⁹ 3⌐⅔™≡ ∂⁹

⌐≈™≡│⁸┤∫ ┘╒℮ ─ │ ⇔⌂™⁹

┘ ─ │⁸ 43. 2. 1⁸43. 2. 3⁸43. 2. 5⌐╟╡ ↕╣√ ▬○fi─
⌐ 0. 2259╩ ∂√╙─≤ 43. 1⌐╟╡ ↕╣√ ▬○fi─ ⌐ 0. 3045╩
∂√╙── ≤∆╢⁹

│ ≤∆╢⁹√∞⇔⁸ ◦▪fi⌐ ╢ ⌐≈™≡│⁸ ≤∆╢⁹

 ⁷

1, 1-☺◒꜡꜡◄♅꜠fi ╒℮

◦☻- 1, 2-☺◒꜡꜡◄♅꜠fi 1, 4-☺○◐◘fi

1, 1, 1-♩ꜞ◒꜡꜡◄♃fi

☺◒꜡꜡ⱷ♃fi ☿꜠fi

┘

1, 2-☺◒꜡꜡◄♃fi ┤∫

◦ⱴ☺fi

▪ꜟ◐ꜟ ♅○ⱬfi◌ꜟⱩ

PCB ⱬfi♀fi

♥♩ꜝ◒꜡꜡◄♅꜠fi

◒꜡ⱶ 1, 3-☺◒꜡꜡ⱪ꜡Ɑfi

♅►ꜝⱶ

⁷ ⁷

◌♪Ⱶ►ⱶ 1, 1, 2-♩ꜞ◒꜡꜡◄♃fi

◦▪fi ♩ꜞ◒꜡꜡◄♅꜠fi
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1 2 ─ ⌐ ∆╢ ╩ ↄ  

 
 1   ─   

 2 1   ╤ ⌐╟╢ ⌂ ╩ ℮╙─  

  2   ╤ ⌐╟╢ ─ ╩ ℮╙─  

  3   ╩ ℮ ─ ╩ ℮╙─  

 3 1   ꜘⱴⱷ⁸▬꞉♫ ─ ┘⌐ 2 ⅔╟┘ 3

─  

  2   ◘◔ ⅔╟┘▪ꜚ ─ ⅔╟┘ 3 ─

 

  3   ◖▬⁸ⱨ♫ ⁸ɗ ─  

 4 1   ⌐╟╢ ─ ╩ ℮╙─ 

  2   ⌐╟╢ ─ ╩ ℮╙─ 

  3   ─ ╩ ℮╙─ 

 5   ─ ─ ╩ ╗ ⌐⅔™≡ ╩ ∂⌂™  

  

▪

1 │⁸ ≤∆╢ ⁸ ╙↓╣⌐ ∏╢⁹ ⁹
2

⁷ ─ ⌐ ∆╢

⌐≈™≡│⁸ ▬○fi 6. 0 7. 5 ⁸ /Є ≤∆╢
╙↓╣⌐ ∏╢⁹ ⁹

1─2─
2 ⌐╟
╡
↔≤⌐
∆╢

D

E

25 / Є

  

7. 5 / Є 1,000MPN
/ 100mЄ

5mg/ Є

6. 5
8. 5

2 / Є 25 / Є

6. 5
8. 5

3 / Є

6. 0
8. 5

8 / Є 100 / Є 2 / Є

6. 0
8. 6

10 / Є
↔╖ ─

⅜
╘╠╣⌂
™↓≤⁹

3 /Є

C

5,000MPN
/ 100mЄ

AA

A

B

50MPN
/ 100mЄ

3
1

┘ ─
⌐ → ╢ ╙ ─

3
2

┘ ─
⌐ → ╢ ╙ ─

2
1

┘ ─
⌐ → ╢ ╙ ─

1

┘ ─
⌐ → ╢ ╙ ─

6. 5
8. 5

5 / Є 50 / Є 5 / Є

2

┘ ─ ⌐
→ ╢ ╙ ─

3

─

( )( )( )

▬○fi
⁷

( )

7. 5 / Є25 / Є1 / Є6. 5
8. 5

▬

ⱡ♬ꜟⱨ▼ⱡכꜟ
▪ꜟ◐ꜟⱬfi♀fi

☻ꜟⱱfi ┘∕─

A
▬꞉♫⁸◘◔ⱴ☻ ╩ ╗

┘↓╣╠─ ⅜ ∆╢ 0. 03mg/ Є 0. 001mg/ Є 0. 03mg/ Є

A
A─ ─℮∟⁸ A─ ⌐ →╢

─ ( ) │ ─
≤⇔≡ ⌐ ⅜ ⌂

0. 03mg/ Є 0. 0006mg/ Є 0. 02mg/ Є

B
◖▬⁸ⱨ♫ ╩ ╗
┘↓╣╠─ ⅜ ∆╢ 0. 03mg/ Є 0. 002mg/ Є 0. 05mg/ Є

B

A │ B─ ─℮∟⁸ B─
⌐ →╢ ─ ( )
│ ─ ≤⇔≡ ⌐ ⅜
⌂

0. 03mg/ Є 0. 002mg/ Є 0. 04mg/ Є

⁷ ─

β1

⁷⁷⁷⁷ ⁷ │⁸ ≤∆╢⁹ ⁸ ╙↓╣⌐ ∏╢⁹

─ ─

1─2─
2 ⌐╟

╡
↔≤⌐
∆╢
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1 3 ─ ⌐ ∆╢  

 

 1   ─   

 2 1   ╤ ⌐╟╢ ⌂ ╩ ℮╙─  

  2⁸3   ╤ ⌐╟╢ ─ ⁸ │⁸ ╩ ℮ ─ ╩

℮╙─   

 3 1   ⱥⱷⱴ☻ ─ ─ ┘⌐ 2 ┘ 3 ─

 

  2   ◘◔ ┘▪ꜚ ─ ─ ┘ 3 ─

 

  3   ◖▬⁸ⱨ♫ ─ ─  

 4 1   ⌐╟╢ ─ ╩ ℮╙─ 

  2   ⌐╟╢ ─ ⁸ │⁸ ─ ╩ ℮╙─ 

 5   ─ ─ ╩ ╗ ⌐⅔™≡ ╩ ∂⌂™  

 

 

  

▪

 
1

2 ⁷ 1 ⁸ 2 ┘ 3 ⌐≈™≡│⁸ ─ ⁸ ─ ─ │ ⇔⌂™⁹

─ ▬○fi
⁷

( ) ( ) ( ) ( )

⁷ ≤│ ┘ ⅜1, 000 ⱷכ♩ꜟ ≢№╡ ≈ ─ ⅜4 ─
╩ ∆⁹

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

  

15 / Є 5 / Є

6. 0
8. 5

8 / Є
↔╖─ ⅜
╘╠╣⌂™
↓≤

2mg/ Є

5 / Є

1 / Є 7. 5 / Є 50MPN
/ 100mЄ

6. 5
8. 5

3 / Є 5 / Є 7. 5 / Є 1,000MPN
/ 100mЄ

1 / Є6. 5
8. 5

6. 5
8. 5

1
1

2 ה 3
2

3
1

2
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 1   ─  

 2 1   ╤ ⌐╟╢ ⌂ ╩ ℮╙─  

  2   ╤ ⌐╟╢ ─ ╩ ℮╙─ 

 3   ╩ ℮ ─ ╩ ℮╙─ ₈ ⌂╙─₉≤│⁸ ─ 

⅜ ⌂ ⌂ ╩ ℮╙─╩™℮⁹  

 3 1   ◘◔ ┘▪ꜚ ─ ┘⌐ 2 ┘ 3 ─  

  2   ꞉◌◘◑ ─ ┘ 3 ─  

  3   ◖▬⁸ⱨ♫ ─  

 4   ─ ─ ╩ ╗⁹ ⌐⅔™≡ ╩ ∂⌂™  

 

 

 

 

  

►

ⱡ♬ꜟⱨ▼ⱡכꜟ
▪ꜟ◐ꜟⱬfi♀fi

☻ꜟⱱfi ┘∕─

▬꞉♫⁸◘◔ⱴ☻ ╩ ╗
┘↓╣╠─ ⅜ ∆╢

0. 03mg/ Є 0. 001mg/ Є 0. 03mg/ Є

─ ─℮∟⁸ ─ ⌐ →╢
─ ╕√│

─ ≤⇔≡ ⌐ ⅜ ⌂
0. 03mg/ Є 0. 0006mg/ Є 0. 02mg/ Є

◖▬⁸ⱨ♫ ╩ ╗
┘↓╣╠─ ⅜ ∆╢

0. 03mg/ Є 0. 002mg/ Є 0. 05mg/ Є

│ ─ ─℮∟⁸ ─
⌐ →╢ ─
│ ─ ≤⇔≡ ⌐ ⅜ ⌂

0. 03mg/ Є 0. 002mg/ Є 0. 04mg/ Є

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

─ ─

▬

⁷

з ┘и ─ ⌐ →╢╙─ 0. 1mg/ Є 0. 005mg/ Є

и
1⁸2⁸3 ⌂╙─╩ ↄ⁹
1
┘й ─ ⌐ →╢╙─

0. 2mg/ Є 0. 01mg/ Є

й
3 ⌂╙─ ┘к ─ ⌐

→╢╙─
0. 4mg/ Є 0. 03mg/ Є

к 2 ┘л─ ⌐ →╢╙─ 0. 6mg/ Є 0. 05mg/ Є

л

3

1mg/ Є 0. 1mg/ Є

─

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

 
⁷1 │⁸ ≤∆╢⁹
⁷2 ─ │⁸ ⱪꜝfi◒♩fi─ ⇔™ ╩ ∏╢⅔∕╣⅜№╢ ⌐≈™≡
⁷⁷ ℮╙─≤⇔⁸ ─ ─ │⁸ ⅜ ⱪꜝfi◒♩fi─ ─
⁷⁷≤⌂╢ ⌐≈™≡ ∆╢⁹
⁷3 ⌐≈™≡│⁸ ─ ─ │ ⇔⌂™⁹
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1 4 ─ ⌐ ∆╢  

 
 1   ─    

 2 1   ⱴ♄▬⁸Ⱪꜞ⁸꞉◌ⱷ ─ ┘ 2 ─  

  2   Ⱳꜝ⁸ⱡꜞ ─  

 3   ─ ─ ╩ ╗ ⌐⅔™≡ ╩ ∂⌂™  

 

 

  

▪

 
1
▪ꜟ◌ꜞ ≤│⁸ ─╙─╩™℮⁹

─ ⌐ ╢

─

1

┘ ─
⌐ →╢╙─

2

┘ ─ ⌐
→ ╢ ╙ ─

  

n-Ⱬ◐◘fi

( )

▬○fi
⁷

( ) ( ) ( )

1 ─℮∟⁸ ◌◐─ ─ ⌐≈™≡│⁸  70MPN/ 100mЄ ≤∆╢⁹ 

2
50mЄ╩ ⌐ ⱨꜝ☻◖⌐≤╡⁸ ♫♩ꜞ►ⱶ 10w/ v% 1mЄ╩ ⅎ⁸ ⌐

ⱴfi●fi ◌ꜞ►ⱶ 2mmoЄ/Є 10mЄ╩ ⌐ ⅎ√─∟⁸ ⇔√ ⌐ ⌐
20 ∆╢⁹∕─ ╟℮ ◌ꜞ►ⱶ 10w/ v% 1mЄ≤▪☺ ♫♩ꜞ►ⱶ 4w/ v%
1 ╩ ⅎ⁸ ⁸ 2+1 0. 5mЄ╩ ⅎ≡╟℮ ╩ ↕∑≡⁸∕╣╩ ─ ⇔
≡™╢♅○ ♫♩ꜞ►ⱶ 10mmoЄ/Є ≢≢╪┴╪ ╩ ≤⇔≡ ∆╢⁹

⌐ ─ ╦╡⌐ ╩ ™⁸ ⌐ ⇔√ ╩ ╘⁸ ⌐╟╡COD ╩
∆╢⁹

⁷COD O2mg/ Є 0. 08× ( b) ( a) × Na2S203×1, 000/ 50
( a) ♅○ ♫♩ꜞ►ⱶ 10mmoЄ/Є ─ (mЄ)
( b) ⌐≈™≡ ∫√ (mЄ)

Na2S203 ♅○ ♫♩ꜞ►ⱶ  10mmoЄ/Є ─

7. 8
8. 3

↕╣⌂
™↓≤⁹

7. 0
8. 3

3 / Є

8 / Є

↕╣⌂
™↓≤⁹

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

7. 8
8. 3

2 / Є 7. 5 / Є 1,000MPN
/ 100mЄ

5 / Є

2 / Є
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 1    ─  

 2 1   ╩ ╘ ⌂ ⅜Ᵽꜝfi☻ ↄ⁸⅛≈⁸ ⇔≡ ↕╣╢ 

  2   ─ ╩ ⅝⁸ ╩ ≤⇔√ ⅜ ↕╣╢ 

  3   ⌐ ™ ─ ⅜ ⌐ ↕╣╢ 

 3  ╩ ⇔≡ ⅜ ≢⅝╢  

 

 

▬

⁷

з
┘и ─ ⌐ →╢╙─

2 ┘3 ╩ ↄ⁹
0. 2mg/ Є 0. 02mg/ Є

и
1
┘й ─ ⌐ →╢╙─
2 ┘3 ╩ ↄ⁹

0. 3mg/ Є 0. 03mg/ Є

й
2 ┘к─ ⌐ →╢╙─

3 ╩ ↄ⁹
0. 6mg/ Є 0. 05mg/ Є

к
3

1mg/ Є 0.09mg/ Є

 
1
2 ─ │⁸ ⱪꜝfi◒♩fi─ ⇔™ ╩ ∏╢⅔∕╣⅜№╢ ⌐≈
™≡ ℮╙─≤∆╢⁹

│⁸ ≤∆╢⁹

─

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

►

ⱡ♬ꜟⱨ▼ⱡכꜟ
▪ꜟ◐ꜟⱬfi♀fi

☻ꜟⱱfi ┘∕─

─ ∆╢ 0. 02mg/ Є 0. 001mg/ Є 0. 01mg/ Є

─ ─℮∟⁸ ─
╕√│ ─ ≤⇔≡ ⌐ ⅜

⌂
0.01mg/ Є 0. 0007mg/ Є 0. 006mg/ Є

1─2─
( 2)⌐╟╡

↔≤⌐
∆╢

─ ─
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. ы ᾓ  

⁸⇔ ה ─ ⌐≈™≡⁸ ≢№╢ 42 ╕≢

⌐⅔↑╢ ─ ╩ ⇔╕∆⁹ 

 

⇔  

⇔ ─ ⌐№√∫≡│⁸ ≢ ╘≡™╢ ≤─

⅜ ≢№╢↓≤⅛╠⁸ ─ ⌐ ⇔≡ ╩ ℮╙─≤⇔╕∆⁹ 

⁸⇔ ≢ ∆╢⇔ ─ │⁸ ─ ─℮∟⁸ ─ ⅜

⇔≡™╢ 9 1 ⌐ ≠ↄ ⅛╠─ ≤

⌂╡╕∆⁹⇔⅛⇔⁸ ⌐│ ⌐⅔™≡╙ ⌐ ⇔≡™⌂™

⅜№╡⁸∕╣╠⅛╠ ∆╢⇔ ⌐≈™≡╙ ∆╢ ⅜№╡

╕∆⁹ 

∕─√╘⁸ ⅛╠ ∆╢⇔ ─ ╩ ╪∞⁸ ⌐ ∆╢ ─№╢

╩ ⇔╕∆⁹ 

 

┘⇔  

⌐⅔↑╢ ─ │⁸ 2 1⌐ ∆≤⅔╡≢№╡⁸ 2 1⌐

⇔√ 24 27 ─ ╩ ⌐ ╩ ⇔╕∆⁹ 

╕√⁸ ─ ⌐ ∆╢ ⌐≈™≡│ 3ﬞ 25 27

─ ╩ ∆╢╙─≤⇔╕∆⁹ 

 

 

2 1 ─  

ы ӢḢК˲֥
ӢḢК˲֥

ӓɵ ы ˲֥ ֻ̿ы ӓ ˲֥

ʤ ˲ ֥

˲֥

Ӵ ы ӓ ˲֥

Ǟ ᾮ ֛ ˲ ֥

ӓɵ ы ˲֥

ӓ ˲ ֥
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2 1 ─  

 

 

 

 

 

 

 ⁷⁷⁷⁷

24 25 26 27

82,188 81,693 81,547 81,078 

57,585 57,715 58,008 58,011 

◖Ⱶꜙ♬♥▫הⱪꜝfi♩ 0 0 0 0 

11,765 11,814 11,992 12,159 

⁷ 45,487 45,571 45,687 45,731 

333 330 329 121 

14,173 14,037 14,018 13,991 

10,430 9,941 9,521 9,076 

⇔ 10,430 9,941 9,521 9,076 

0 0 0 0 

70.1 70.6 71.1 71.5

ה

ה
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─  

─ │⁸ 2 2⌐ ∆ ≢ ™╕∆⁹ 

 

  
 

2 2 ─  

 

 

2 2⌐ ∆ ≢│⁸ 4ﬞ ─ ─ ╩⁸ ⌐ ∆ 8≈─ ╩

⇔≡ ⇔╕∆⁹ 

≤│⁸ ─ ⌐ ∫≡ ∆╢ ╩⁸ ─ ╩ ≈ ≤⇔≡

⌐ ⁸ ⌐╟∫≡⸗♦ꜟ ⇔⁸↓╣╩ ∆╢↓≤⌐╟╡⁸ ─

⌐⅔↑╢ ─ ╩ ⌐ ∆╢ ≢№╡⁸ ╙╟ↄ ™╠╣≡™╕∆⁹ 

 

₳᷈Ṕ   

₳᷈Ṕ  0 (1 )  

Ȁǔ ╛ 0  

ɫȶȷɄȡɁȭ  /(1  exp( )) 

2 ϊׄ  2  

1  exp( ) 

2  exp( 2 ) 

ɍȢȨɶȾɶ   

β⌂⅔⁸ ⌐⅔™≡ ⌐│ ╩ ╦⌂™↓≤≤∆╢⁹ 

 

 

֒4ɴ₴ǵὕ ˲֥ ֒3ɴ₴ǵὕ ֛

 Ѧ ѝ ǲ ȏ Ȓ 
 ӢḢК˲֥ǵ˔ Ι 

ʤ ˲ ֥ ǵ ὑ
ы ˲֥ǵ ὑ

 ы ˲ ֥ ǵ ї 

 Ѧ ѝ ǲ ȏ Ȓ 
 ы ˲ ֥ ǵ ˔

ɵ Ǟ  ᾮ  ֛   ˲  ֥
ɵ Ӵ ы ӓ ˲ ֥
ɵ ֻ ̿ ы ӓ ˲ ֥ 

 ֒ 3 ɴ ₴ ǵ 1 ˲ 1  
 ₳ ᷈ ї ǵ ї  

Ʊ ₳ ᷈ Ι ї Ʊ

 1 ˲ 1 ₳ ᷈ 
 ї ǵ ὑ 

 ы ˲ ֥ ǵ ї 

 ы ˲ ֥ ǵ ὑ 

 ₴ ₳ ᷈ ї  
 ₴ ї ǵ ї 

Ʊ ы ǵ ὑ Ʊ
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─  

4 1 ─  
─ ─ │ ≤─ ╩ ⇔⁸ ↔⇔ה≥└ה∟╕

≤ ⱦ☺ꜛfi⌐╟╢ ╩ ™╢↓≤≤⇔╕∆⁹√∞⇔⁸ ה≥└ה∟╕

⇔↔≤ ⱦ☺ꜛfi─ │ 5 ↔≤─ ≢№╢√╘⁸ ─ ╩

⌐ ⇔≡™╕∆⁹↓╣╠─ ╩ 2 2 ┘ 2 3⌐ ⇔╕∆⁹ 

 

2 2 ─  

 

 

 

2 3 ─  

24 82,188

25 81,693

26 81,547

27 81,078

28 80,614

29 80,255

30 79,896

31 79,537

32 79,179

33 78,744

34 78,309

35 77,874

36 77,439

37 77,005

38 76,531

39 76,057

40 75,583

41 75,109

42 74,635

ה

ה

32 ⁸37
⁸42 ⌐

≈™≡│⁸
ה≥└ה∟╕

⇔↔≤
ⱦ☺ꜛfi⌐╟╢

╩ ⇔
√⁹

ⱦ☺ꜛfi─
│5 ─

─√╘⁸
─ │5 ─

╩ ⌐
⇔√⁹

70,000

72,000

74,000

76,000

78,000

80,000

82,000

84,000

24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42
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4 2 ─  

─ │ 2 3⌐ ∆≤⅔╡≢∆⁹ ≢│ ⁸ ⅜ ⇔≡

™ↄ↓≤⅜ ⅎ╠╣╕∆⁹∕─√╘⁸ ⁸ ≥∟╠⌐≈™≡╙

⌐ ≠⅝⁸ ╩ ⇔╕∆⁹ 

⌂⅔⁸ ≤ ≢ ⇔≡™╢ ⅜ ⌂∫≡™╢√╘⁸

╩ ⌐ ╩ ╘⁸ ≢─ ≤─ ╩ ≤⇔≡

⇔≡™╕∆⁹ 
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4 3 ─  

≢│ ─ ≢№╢ ה ⌐⅔™≡⁸ ─

─ ─√╘⁸ 28 ⌐⅛↑≡ ┼─ ╡ ⅎ╩ ∫≡⅔╡⁸ ⁸

─ ≢─ ⅜ 0≤⌂╢ ⇔≢∆⁹╕√⁸ 29 ─

─ ⌐╟∫≡⁸ ─ ⅜ ⇔√√╘⁸ ⌐⅔↑╢

│ 0⌐⌂╢ ⇔≢∆⁹ 
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4 4 ⇔ ⁸ ⁸ ─  

⇔ ⁸ ⁸ ─

24 27 ╩ ⌐ ⌐╟╡ ─ ╩ ⇔╕∆⁹ 

√∞⇔⁸↓─ ╩∕─╕╕ ∆╢≤⁸ 2 4⌐ ⇔√ ≤ ─

│⁸ 2 2⌐ ⇔√ ─ ≤─ ⅜≤╣╕∑╪⁹∕↓≢⁸↓─

╩ ⌐⁸ ⌐ ∆ ⌐╟╡ ╩ ⇔╕∆⁹ 

⌂⅔⁸ ┘ 2 4⌐⅔↑╢₈ᵑ₉ ─ ⅝ │⁸ 2 3⁸ 2 5

┘ 2 6─ ─ ⅝ ╩ ⇔╕∆⁹ 

 

ƺ ы ˲֥ǵ ὑ ƻ 

 

 

2 4 ─  

 

1.ᾓ ǵ ы ˲֥ǵ Ǟᾮ֛ ˲֥ƲӴ ы ӓ ˲֥Ʋֻ ̿ы ӓ ˲

֥ǵֺƵǓӸȈȒҊֻ ș₴↓Ǜǯǲ їǞȅǠ 

2. ӢḢК˲֥ ʤ ˲֥ ˲֥ ǵΙǲǚǵ șˆǟȅǠ 

3.Ƽ2.ƽǵ ї șƼǞᾮ֛ ˲֥ƲӴ ы ӓ ˲֥Ʋֻ̿ы ӓ ˲֥ƽǵ

ǯǞȅǠ 

Ǆ ͈ ₳ 2 8 ₴↓ Ǟᾮ֛ ˲֥ǅ 

Ǟᾮ (Ų) Ǟᾮ Ι(Ů)¦ Ιֻ (ű) 8 ,124 ˲¦3 4 ,315 ˲ 0.236748  

Ǟᾮ˔ Ι ӢḢК˲֥(Ū) ʤ ˲֥(ū) ˲֥(Ŭ) ¥Ǟᾮ (Ų) 

     80 ,614 ˲ 46,8 73 ˲ 0 ˲ ¥0.236748 7 ,9 88 ˲ 
















