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◦ꜝⱢ◄≤ ┌╣╢○▬◌꞉ ─◖▬ ─ ⅜ ⇔≡™╢⁹╕√⁸ ⅛╠ ⌐ ╢
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≢ ⅜ √╣⁸ ─ ⁸ ⁸ ≤ ↄ≈⌂⅜∫≡⅔╡⁸ 26 ⌐₈ ₉⅜

ꜚⱠ☻◖ ⌐ ↕╣⁸ 27 ⌐₈ ─ ─ ⁸ ⁸

⅜ ∆╢ ─◦☻♥ⱶ ₉⅜ ⌐ ↕╣≡™╢⁹ 

 



4  

 

 

1.3   



5  

 

 ─ ≤  

 ⌐ ∆╢ ≤  

─ ⌂ ─  

│ ⅛╠₈№┌╣ ₉≤⇔≡ ≢№╡⁸ ╙ ⌐ ↄ─ ╩ ⇔≡

™╢⁹ ⅛╠─ ⌐│⁸ ⌐ ⇔™ ╩ ⅎ√ ⅜ 40 ↕╣≡™

╢⁹ ─ ⌂ ≤⇔≡│⁸ 34⁸35⁸36 ─ ╛ 51 ─ 9.12 ⌂≥⅜№

→╠╣╢⁹ ≢│⁸ 11 9 ─ 16 ⌐╟╡⁸ ⁸ ╩ ≤⇔√

─ ⌐⅔™≡⁸ ╛ ⁸ ─ ╛⁸ ה ─ ⅜ ∂√⁹

↕╠⌐ 16 10 ─ 23 ≢│⁸ ─ ⅛╠
╛ ╕ ≤
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╙⁸ 2 9 ─ ╛ 11 9 ─ 16 ┘ 30 7 ⌂≥⌐╟╡⁸

ה ─ ⅜ ∂≡™╢⁹ 

─ │ ─≤⅔╡≢№╡⁸∕─ ╩ - 1.1 ⌐ ∆⁹ 

 

34 9  
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⅜ ⇔⁸27 1 30 7m 3.2m ╩ ⇔√⁹ 
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9 ╩ 3.7m╙ ╡⁸↓╣╕≢ ─ ─ ≤╒╓ ─ 6.9m─

╩ ⇔√⁹╕√⁸ ─ ≢│ 13 ⌐│ 5.7m⌐ ⇔⁸ ─ 5.5m─

╩ ╢ ≤⌂∫√⁹↓─ ⌐╟╡⁸ ⁸ ≢ ⇔√⁹ 

 

36 6  

─ ⌐ ™ 6 24 ╟╡ ↄ ╡ ╘√ │⁸28 ╕≢─ ⅜⁸
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51 9 17 ≤  
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≢ ⅛≈ ⌐╦√╡ ⅜ ™√⁹ ╩ ╢≤⁸ 1,175mm⁸ 1,091mm⁸
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─ ⅜ ⇔⁸ ≢ ⅜ ∂√⁹ ≢╙ 8 ⌐ 92.5 ─ ™ ⅜ ∫
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─ ⅜ ∆╢ ≤⌂∫√⁹ 
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∞√╘⁸ ─ ⅜ ⌐ ≤⌂╡⁸8 ⌐│ ⅛╠ ≢ 1 100mm╩

ⅎ⁸ ⁸ └╢⅜─⁸ ≢ ╡ ╘⅛╠─

1,000mm╩ ⅎ╢≤≤╙⌐⁸ ≤⌂╢ ⅜ 16 ⌐ ↕╣╢⌂≥⁸
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─ ─  

36ה35ה34 ─ ╩ ⌐⁸ ≢│⁸ ⌐╟╡ ⅛╠

╕≢─ ⌐⅔™≡ ⅜ ╦╣√⁹∕─ ⁸ 51 9 ⌐╟╢ ╩

↑⁸ 54 ⌐ ⅛╠ ╕≢─ 10.9km─ ⌐⅔™≡ ⌐ ⇔⁸

4 ⌐│∕─ ╩ 12.4km⌐ ⇔≡⁸ ⁸ 9 ⅛╠│

⌐╟╡ ╩ ⇔≡™╢⁹╕√⁸ 16 10 ─ 23 ⌐╟╢

┼─ ≤⇔≡⁸ 18 ⅛╠ 22 ⌐⅛↑≡ ╩ ⇔√⁹ 

⌐≈™≡╙ ─ ≢ ╩ ⇔≡⅝≡⅔╡⁸ ─ ⌐⅔™≡│⁸

≤⇔≡ ╛ ⌂≥╙ ⇔≡™╢⁹ 

─ ≤⇔≡│⁸ 53 ⌐⁸ ─ ─√╘⁸ ─♄ⱶ

≤⇔≡ ♄ⱶ─ ⌐ ⇔⁸ 63 3 ⌐ ╩╖√⁹╕√⁸ ⌐

⅔™≡│⁸ ─ ⌐ ╩╙≈
℮∟

◔
⅜ √⌐

♄ⱶ╩ ≢№╢⁹ 

↓─╟℮⌐ ⅜ ╗ ⁸ 30 7 ⅜ ⇔√⅜⁸ ─ ≢ ⅜

↕╣╢⌂≥⁸↓╣╕≢ ↕╣√ ⌐╟╢⁸ ─ ⅜ ↕╣√⁹ 

⌐⅔↑╢ ─ ⌂ ≤∕─ ╩ - 1.2 ≤ - 1.4 ⌐ ∆⁹ 
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1.2  ─ ⌂ ⁸  

≤        

 

ᵑ 54 4     L=10.9km 

ᵒ 4  

ќ  

L=12.4km 

≢  

ᵓ 54 59    

ᵔ 40 57    L=3.20km 

ᵕ 57 4    L=2.05km 

ᵖ 22  ( )  L=1.00km 

ᵗ 24  ( )  L=4.1km 

ᵘ 19  
ќ  

L=2.70km 

ᵙ 26   L=1.70km 

ᵚ 30   L=2.50km 

ᵛ 26   L=1.70km 

 
ᵜ 44 61    L=3.57km 

ᵝ 6 9    

 
ᵞ 50    

ᵟ 13  ( )  L=1.50km 

 
ᵠ  

ќ  

L=4.15km 

ᵡ   L=22km 

 ᵢ 9   L=2.06km 
⅝∫√ 

ᵣ 12  ( )  L=1.50km  

 ᵤ  ( )  L=2.5km 

  49 3    L=2.30km 

  
40 18

 

ќ  

L=4.66km 

  58  ◔ ♄ⱶ  

  53 63  ♄ⱶ  

  13 23  
 L=1.50km 

≢  

βᵑ │ 1.4 ─ ╩ ∆⁹ 
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 ⌐⁸ ╩ ⌐ ℮ ─№╢ ≤⇔≡⁸ ⅜ ╘╠╣≡™╢⁹

2 ─ ≢│⁸ │ 1.3 ─╟℮⌐ ╘╠╣╢⁹ 

 

1.3(1)   

 ─     m  

 

 
 ⅛╠  1,400  

 ⅛╠  1,000  

 ⱡ  800  

 ⱡ  800  

 ⅛╠  2,200  

  1, 700  

 ⅛╠ ◔  5,900  

  2,500  

  1,900  

ה   1,200  

 ╟╡ 900m⁸ 300m  1,200  

 ╟╡ 900m  900  

 300m  600  

 ⅛╠ 300m  300  

 ╟╡ 1,200m  1,200  

 ╟╡ 400m  400  

 ╟╡ 500m  500  

 ╟╡ 400m  400  

 ⅛╠  500  

  100  

 ╟╡ 400m  400  

 ╟╡ 1,300m  1,300  

 ╟╡ 500m  500  

 ╟╡ 800m  800  

 ⅛╠ 800m  800  

 ⅛╠ 200m  200  

 ⅛╠ 1800m 600m  2,400  

 ╟╡500m⅛╠1,000m  500  

 500m⅛╠700m  200  

 ⅛╠  2,600  

 ⅛╠  1,100  

 ⅛╠  800  

 300m⅛╠600m  300  

 ⅛╠  500  

 ╟╡ 500m  500  

 ╟╡  700  

 ⅛╠ 60m⅛╠210m  150  

 
ה ⅛╠ 200m⅛╠

300m╕≢  
3,500  

 40m⅛╠1720m╕≢  1, 680  
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1.3(2)   

 ─     m  

   2,100  

 

 
 ⅛╠  1,300  

  2,400  

 ─  300  

  1,500  

 

 

 

 

350  

650  

 

 
 600  

  500  

 

 

 

ה  

1,100  

500  

  500  

 

 

 

ה  

 

 

4,000  

2,600  

2,200  

 

 

 

 

1,300  

600  

  ⅛╠  700  

   500  

   1,500  

    100  

 
╟⇔∞ 

 

  100  

 ⅛╠ ⅛╠ ﬞ  700  

  200  

 ⅛╠ ﬞ ╟╡  300  

  ⅛╠ ╕≢  400  

  ⅛╠ 100m  200   

  ⅛╠  1,260   

( R2)╟╡     

─  

≢│⁸ ─≤⅔╡ ╩ ╘≡⅝≡⅔╡⁸ │ ⌐ ⇔≡⅝≡™╢

╙──⁸ ≢╙ ╛ │ ╩ √⌂™⁹ 

─ ╩ ∆╢≤⁸ ─ ⅜ ╘╠╣√ ╟╡ ─

≢│⁸ ⌡ 20 ⌐ ∆╢ ─ ╩ ⌐ ↕∑╢↓≤⅜≢⅝⌂™ ⅜ ↄ⁸

⌐ ∆╢ ⌂≥≢│ 5 ⌐ ─ ⌐╙ ⇔≡™⌂™ ⅜№╢⁹ 

╟╡ ─ ≢│⁸ ⌡ 10 ⌐ ∆╢ ─ ╩ ⌐

↕∑╢↓≤⅜≢⅝⌂™ ⅜ ™⁹↕╠⌐
╟ ⇔ ∞

╟╡ ─ ─ ⌐⅔™≡╙⁸

⌡ 10 ⌐ ∆╢ ─ ╩ ⌐ ↕∑╢↓≤⅜≢⅝⌂™ ⅜ ™⁹ 

 ⌐≈™≡│⁸ ⌡ 10 ⌐ ∆╢ ─ ╩ ⌐ ↕∑╢↓≤⅜≢⅝⌂™

⅜№╢⁹ 
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 ⌐ ∆╢ ≤  

─ │⁸ ⁸ ⁸ ╛ ⌂≥ ⌐ ↕╣≡⅔╡⁸ ↄ─ ⅜

↕╣≡™╢⁹ ⅎ┌ ≢│⁸ ⁸ ⁸ ⌂≥─ ⌐⅔™≡⁸
∟╜℮─℮

⁸
∕ ∞ ™

⁸
⅛ ⅜ ╖

⌐╟╡ ─ ⌐ ─ ⅜ ↕╣≡™╢⁹ ─

⌐⅔™≡╙⁸ ─ ⌐ ⅜ ↕╣≡™╢⁹ 

─ │⁸ ─ ≤ ⇔≡╙ ⅜╟ↄ⁸╕√⁸ ─ │ ⅛╠─

⌐ ─ ╖ → ⌐╟╡ ╦╣≡™╢√╘⁸↓╣╕≢⌐ ⌐╟╢ ⌂ ─

│ ↕╣≡™⌂™⁹ 

 

 ⌐ ∆╢ ≤  

─ ה  

│⁸∕─ ─ 79 ⅜ ≢⁸ ─ 20 ⅜ ⌐ ↕╣

╢ ⅛⌂ ≤ ⌐ ╕╣≡™╢↓≤⅛╠⁸ ─ ⁸ ⅜ ≢№╡⁸ ⅜

™≢ ↕╣≡™╢⁹ 

─ ≤⇔≡│⁸ ⅜ ≢ ╘╠╣╢╙──⁸ ─╒≤╪≥│ ≢

╘╠╣≡™╢⁹ ⌂ │⁸ ─ 700 1,000 ⌐Ⱪ♫ Ⱶ☼♫ꜝ ⁸

⅛╠ ⌐◖♫ꜝ ⁸⸗♅♠♠☺ ▪◌ⱴ♠ ⁸☻◑ ⁸ⱥⱡ◐ ⅜ ↄ

⇔≡™╢⁹ 

─ │⁸ ─ ⅛╠ ─ ⌐⅛↑≡⁸ ⅝─ ╩ ⅝⁸

─ │╒≤╪≥⌂ↄ⁸ ⌐Ⱡ◖ꜘ♫◑ ─ ╛♠ꜟꜜ◦ ⁸◌⸗☺◓◘⁸Ⱶ♂

♁Ᵽ⌂≥─ ⅜ ∆╢─╖≢№╢⁹ ─ ⅛╠ ⌐⅛↑≡│⁸ ⌐ ⅜

⇔≡™╢ ⅜ ↄ ╠╣⁸ ⌐ⱴ♄◔≢ ↕╣╢ ╛⁸▪◌ⱷꜘ♫◑⁸◌꞉ꜘ♫◑⁸

Ⱡ◖ꜘ♫◑≢ ↕╣╢ꜘ♫◑ ≢ ↕╣╢ ─ ⅜ ⇔⁸↓╣╠│

─ ╩ ∆╢ ⌂ ≤⌂∫≡™╢⁹ 

╕√⁸ ≤⇔≡│⁸Ⱶ☼ⱴ♠Ᵽ⁸Ⱶ♂◖►☺ꜙ⁸◌꞉♆◦ꜗ ⅜ ⌐≡ ↕╣≡

™╢⁹ 

⌐ ⇔≡™╢ │⁸ ≢№╢⅜⁸↓─℮∟ ─ ╩ ─ ≤⇔≡

⇔≡™╢ │⁸◌ꜘⱠ☼Ⱶ⅜№→╠╣╢⁹ ≤⇔≡⁸ ≢№╢◌⸗◦◌╛⁸

─ ─ ⌐│ ≢№╢ꜘⱴⱠ ⅜ ⌐≡ ↕╣≡™╢⁹ 

⌐ ⇔≡™╢ │⁸ ─ ⅛╠ ⌐ ╢ ╛ ≢ ⌐╖╠╣╢

⅜ ↕╣≡™╢⁹ ⌐ ∆╢ ≤⇔≡│⁸◌⸗ ╛◌▬♠Ⱪꜞ⁸◌꞉►⁸◘◑ ⁸◌꞉

☿Ⱶ⁸ꜘ ⱴ☿Ⱶ⅜№→╠╣╢⁹ ≤⇔≡⁸ ─ ⌐│ ≢№╢▬♯꞉◦⅜⁸

─ ⅛╠ ─ ⌐│⁸◒ⱴ♃◌⁸Ɫ▬♃◌⁸○○♃◌ ─ ─ ⌐ ∆╢

⅜ ↕╣⁸ ™⌐│▪◌◦ꜛ►ⱦfi⁸ꜘⱴ☿Ⱶ⅜ ⌐≡ ↕╣≡™╢⁹ 

│⁸ ≤⇔≡⁸ ≢№╢♬ⱱfi▬◦●ⱷ⅜ ⌐≡ ↕╣≡™╢⁹ 

≤⇔≡│⁸ ─○○◘fi◦ꜛ►►○⁸ ≢№╢♫●꜠ⱥ◐●◄

ꜟ ⅜⁸ ⌐╟╡ ↕╣≡™╢⁹ 

⌐ ⇔≡™╢ │⁸ ≢№╢⅜⁸ ⌐ ╦╡─ ™ ≤⇔≡│⁸◌◕꜡

► ╛♩fiⱲ ⁸◌꞉◕ꜝ ⁸♩ⱦ◔ꜝ ─ ⅜ ™ ⁸♃▬◖►♅⁸Ⱶ☼◌ⱴ◐ꜞ⁸ꜘⱴ

♩◒꜡☻☺Ⱬⱦ♩fiⱲ⁸◕fi☺Ⱳ♃ꜟ⌂≥─ ⅜ ↕╣≡™╢⁹ ≤⇔≡⁸
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≢№╢♃ⱬ◘♫◄⁸▪▬♯ⱢfiⱵꜛ►⅜ ⌐≡ ↕╣≡™╢⁹ 

⌐ ↄ ⇔≡™╢ ≤⇔≡│⁸○▬◌꞉⁸▪ⱩꜝⱢꜘ⁸►◓▬⁸◌ⱴ♠◌⁸♬◗▬⁸

▪◌◙⁸▪ꜚ⁸◌꞉ꜜ◦ⱡⱲꜞ ⅜№→╠╣╢⁹ ─ ≢│⁸▬꞉♫ ⁸▪ⱴ◗ ⅜

≢⅝⁸ ≢│⁸ ⌐ ∆╢≤™╦╣╢▪☺ⱷ♪☺ꜛ►⅜ ≢⅝╢⁹ ≤⇔≡⁸

≢№╢▬♃☿fiⱤꜝ⁸Ⱡ◖◑◑─ ⁸ IB ─♬ⱱfi►♫◑╛♩►◌▬◖●♃

☻☺◦ⱴ♪☺ꜛ► ⅜ ↕╣≡™╢⁹╕√⁸ ∆═⅝│⁸▪ⱴ◗─ ≢№╢◘♠◐ⱴ☻

⅜ ↕╣≡⅔╡⁸
╟ ⇔ ∞

╛ ⌐│ ⅜ ⇔⁸ ─ ⅜ ╕╣≡™╢⁹

╕√⁸ ⁸ ⌐⅔™≡│⁸Ⱪꜟכ◑ꜟ╛○○◒♅Ᵽ☻≤™∫√ ─ ⅜ ↕╣≡

⅔╡⁸ ┼─ ⅜ ↕╣≡™╢⁹ 

│⁸ ≤⇔≡⁸ II ─◌♃Ɫ●▬⅜⁸ ─◐▬꜡◘♫◄⁸ⱱ

fi◘♫◄⅜⁸ ⌐≡ ↕╣≡™╢⁹ 

⌐≡ ↕╣√ ╩ - 1.4 ⌐ ∆⁹ 

 
1.4(1)  ─  

    
 ─  

ᵑ ᵒ ᵓ ᵔ з и й к 

 

 ♩●ꜞⱠ☼Ⱶ  ủ      NT  

 ⱥⱷⱥⱵ☼  ủ      DD 

  ꜘⱴ◖►⸗ꜞ  ủ     VU  CR+EN 

  ♥fi◓◖►⸗ꜞ  ủ      VU 

  ○ⱥ◐◖►⸗ꜞ  ủ     VU   

  ⱱfi♪⸗⸗fi●  ủ      NT  

  ꜘⱴⱠ  ủ      NT  

  ◌ꜘⱠ☼Ⱶ  ủ  ủ    NT  

  ♠◐ⱡ꞉◓ⱴ  ủ       

  ○◖☺ꜛ  ủ     NT  VU  

  ◌⸗◦◌ ủ ủ       

  ◌▬♠Ⱪꜞ   ủ ủ    NT  

  ꜘⱴ♪ꜞ  ủ      NT  

  ○◦♪ꜞ  ủ     DD NT  

  ▪○Ᵽ♩  ủ  ủ    DD 

  ꜜ♃◌  ủ     NT  NT  

  Ɫꜞ○▪ⱴ♠Ᵽⱷ  ủ      DD 

  ◔ꜞ   ủ ủ   DD  

  Ⱶ◘◗  ủ ủ    NT   

  Ɫ♅◒ⱴ  ủ  ủ   NT  NT  

  ♠Ⱶ  ủ  ủ    DD 

  Ɫ▬♃◌ ủ ủ  ủ   NT  NT  

  ○○♃◌ ủ ủ  ủ   NT NT  

  ◘◦Ᵽ  ủ  ủ   VU  NT  

  ▬♯꞉◦  ủ     EN  CR+EN 

  ◒ⱴ♃◌ ủ ủ  ủ   EN  VU  

  ○○◖ⱡⱢ☼◒  ủ      DD 

  ◖ⱡⱢ☼◒  ủ      VU  

  ⱨ◒꜡►  ủ      NT  

  ▪○Ᵽ☼◒  ủ      NT  

  ▪◌◦ꜛ►ⱦfi  ủ      NT  
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1.4( 2)  ─  

    
 ─  

ᵑ ᵒ ᵓ ᵔ з и й к 

 

 ꜘⱴ☿Ⱶ ủ ủ      NT  

 ⱢꜘⱩ◘  ủ ủ ủ   VU  NT  

 ◘fi◦ꜛ►◒▬  ủ  ủ   VU  NT  

 ☿fi♄▬ⱶ◦◒▬  ủ      NT  

 ♩ꜝ♠◓Ⱶ  ủ      DD 

 ◖◘ⱷⱦ♃◐  ủ      NT  

 ⱱ○▪◌  ủ      NT  

 ⱡ☺◖  ủ     NT  NT  

 ◘fi◖►♅ꜛ►    ủ    NT  

 ◒꜡☺  ủ      DD 

 ♬ⱱfi▬◦●ⱷ  ủ  ủ   NT  NT  

 ◒◘●ⱷ  ủ      DD 

 ♬ⱱfi☻♇ⱳfi  ủ     DD DD 

 ◌☻Ⱶ◘fi◦ꜛ►►○  ủ     VU  CR+EN 

 ◒꜡◘fi◦ꜛ►►○  ủ     NT  VU  

 ◖●♃Ⱪ♅◘fi◦ꜛ►►○  ủ     NT  VU  

 ⱥ♄◘fi◦ꜛ►►○  ủ     NT  NT  

 ○○◘fi◦ꜛ►►○ ủ ủ  ủ   VU VU  

 ▪◌Ɫꜝ▬⸗ꜞ  ủ  ủ   NT   

 ♫●꜠ⱥ◐●◄ꜟ  ủ      NT  

 ♬ⱱfi▪◌●◄ꜟ  ủ      NT  

 ♩ⱡ◘ⱴ●◄ꜟ  ủ  ủ   NT   

 ⸗ꜞ▪○●◄ꜟ  ủ      DD 

fi▬♩♩fiⱲ  ủ     NT♩כ⸗    

 ♃ⱬ◘♫◄  ủ     NT   

 ☻☺◓꜡♅ꜗⱣⱠ☿☿ꜞ 

ה ה  
 ủ     NT  NT  

 Ⱶ♪ꜞ◦☺Ⱶ  ủ      VU  

 ⱨ☺Ⱶ♪ꜞ◦☺Ⱶ  ủ      NT  

 ◐ⱴ♄ꜝꜟꜞ♠Ᵽⱷ  ủ     NT  VU  

 ○○ⱶꜝ◘◐  ủ     NT   

 ◑ⱨ♅ꜛ►  ủ     VU  NT  

 ♠ⱴ◓꜡◐♅ꜛ►  ủ     EN  VU 

 ○♫●Ⱶ☼▪○   ủ     NT   

 ▪▬♯ⱢfiⱵꜛ►  ủ     NT   

 Ⱶ☼☻ⱴ◦  ủ     VU   

 ◄ⱡ◐◌▬●ꜝ◐☺ꜝⱵ    ủ   NT   

 ♩◕▪ꜞ  ủ     VU   

 ꜘⱴ♩▪◦♫●Ᵽ♅  ủ  ủ   DD  

 ⸗fi☻☼ⱷⱣ♅    ủ   DD  

 
☻♫ꜘ♠ⱷ  ủ ủ  ủ   VU  

VU╕√
│NT 

 ♬ⱱfi►♫◑ ủ ủ ủ ủ   EN   

 ꜘꜞ♃♫◗ ủ  ủ    NT  NT  

 ▬♅⸗fi☺♃♫◗ ủ      CR CR+EN 

 ▬♃☿fiⱤꜝ ủ ủ     CR CR+EN 

 ◌꞉Ᵽ♃⸗꜡◖ ủ      EN  CR+EN 

 Ɫ☻ ủ      VU   

 ◦♫▬⸗♠◗ ủ      CR  

 ►◦⸗♠◗   ủ    CR CR 

 ⱱfi⸗꜡◖ ủ      CR  

 ♀♀ꜝ ủ      VU   

 ▬♩⸗꜡◖ ủ   ủ    NT  

 ♦ⱷ⸗꜡◖ ủ  ủ    VU  CR+EN 

 ☻◗⸗꜡◖ ủ ủ     VU   

 ♪☺ꜛ► ủ ủ  ủ   NT  

 ♩►◌▬◖●♃☻☺◦ⱴ♪☺ꜛ► ủ  ủ    EN   

 ▪☺ⱷ♪☺ꜛ► ủ ủ ủ ủ   VU   
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1.4( 3)  ─  

    
 ─  

ᵑ ᵒ ᵓ ᵔ з и й к 

 

 ⱱ♩◔♪☺ꜛ► ủ      EN  NT 

Ⱡ◖◑◑ ủ ủ  ủ   EN  CR+EN 

▪◌◙ ủ ủ  ủ   VU   

◦ꜝ►○ ủ       VU  

◘♠◐ⱴ☻ ▪ⱴ◗  ủ ủ  ủ   NT  NT  

Ɫꜞꜜ ủ      CR CR+EN 

Ⱶ♫Ⱶⱷ♄◌ ủ  ủ    VU   

◒ꜟⱷ◘ꜜꜞ ủ      NT  VU  

☻☼◐ ủ       NT  

◌ⱴ◐ꜞ ủ      VU  VU 

◌☺◌ ủ ủ     NT   

►♠☿Ⱶ◌☺◌  ủ      EN VU  

♪fi◖ ủ       NT  

◌꞉▪♫◗ ủ       DD 

ⱴⱢ♀ ủ       NT  

♅♅Ⱪ ủ       NT  

ⱦꜞfi◗ ủ       NT  

  ◌♃Ɫ●▬   ủ    VU VU  

  ◐▬꜡◘♫◄    ủ   NT   

  ⱱfi◘♫◄   ủ ủ    NT  

  Ⱶ☼Ᵽ♅    ủ   DD  

 

 ◒♯◑   ủ ủ    DD 

 ꜘⱴ◦ꜗ◒ꜘ◒  ủ     NT VU 

 ◗◐♣ꜟ    ủ    NT  

 Ⱶ☼ⱴ♠Ᵽ ủ      VU   

 ◌꞉♆◦ꜗ   ủ    NT   

 Ⱶ♂◖►☺ꜙ   ủ    NT   

  ⱥ♫♅♪ꜞ  ủ     VU  CR+EN 

 
β  
 ᵑ 3 1987 ,  

7  , ( )ꜞⱣכⱨ꜡fi♩ ☿fi♃כ  
7 ⁸ 12 ⁸ 13 ⁸ 14  ,  

ᵒ ◔ ♄ⱶ ◔ ♄ⱶ 5 27  ,  
ᵓ ה 18  S3 ה  19  ,  
ᵔ ה 26  

β ─  
 з ₈ ₉ ┘₈ ₉⌐╟╢   ⁸  
 и ₈ ─⅔∕╣─№╢ ─ ─ ⌐ ∆╢ ₉ ─  

   
 й  ꜠♇♪ꜞ☻♩ 2018 30  , ꜠♇♪ꜞ☻♩ 2018─ ⌐≈™≡ 
    http://www.env.go.jp/press/105504.html  
    CR з ⁸EN з ⁸VU и ⁸NT ⁸DD  
 к  ─ ─⅔∕╣─№╢ Ӈ ◒♇Ⱪ♃כ♦♪♇꜠ Ӈ 22  ,  
    ─ ─⅔∕╣─№╢ Ӈ ◒♇Ⱪ♃כ♦♪♇꜠ Ӈ 26  ,  
    CR+EN з ⁸VU и ⁸NT ⁸DD  
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─  

⌐ ╢ ─ ≤⇔≡⁸ ≢│
╟ ⇔ ∞

╟╡ ─ │ AA 

⌐⁸∕╣╟╡ ─ ┘ │ ⌐ ↕╣≡™╢⁹ 

⌂ ≢№╢ ⌐≈™≡⁸ ─ ╩ 1.5 ⌐ ∆⁹ ⅛

╠─ ╩ ═╢≤⁸ │№╢╙──╒≤╪≥─ ≢ ╩ ╡⁸ ⌂ ⌐№

╢⁹ 
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1.5 ┘ ─ ⌐⅔↑╢ BOD75  

30  ─ ┘ ─  

β │ ⅜⁸∕╣ ─ │ ⅜ ╩ ∫√⁹ 
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ה ה ─  

⌐│⁸₈
│ↄ↕╪

₉≤₈
⅔ↄ⌂⅜╠⅜╦

₉⅜№╢ - 1.5⁸ - 1.6 ⁹ ─

≤∕─ │ ⌐ ↕╣≡⅔╡⁸

∆╢ │⁸∕─ ⇔↕⅛╠₈ ₉≤™∫≡

─└≤≈⌐ →╠╣≡™╢⁹₈ ₉─™╦╣│⁸

⅜⁸ ─ ─╟℮⌂№↨╛⅛⌂

╩⇔≡™╢↓≤⅛╠ ↑╠╣√≤╖╠╣⁸ ⅛╠

⅜ ╩ ⇔√╟℮⌂ ∞∫√↓≤⅜℮⅛⅜ⅎ╢⁹ 

│⁸ ⌐│ ⅜ ╪≢№∫√ ⅜№╡⁸

⁸ ─ ⁸ ─ ⌂≥ ─ ╩ ⅎ≡™

√⁹╕√⁸ ⌐ ⇔≡ ⅎ╢ ⁸
⅔ ← ╠

≤
⅛╦╖⌂≤

⁸
╖ ─ │ ⇔

⁸
⅔ −

─ ™ ⌂≥│⁸ ≤ ─ ╦╡─

↕╩ ⇔≡™╢⁹ │⁸ ≢ ∆╢ ─

≈╡ ≤⇔≡ 15 5 ⌐ ─ ⌐ ↕╣≡

™╢⁹↓─ ⌐⁸ ╡ ─ ╛

⁸ ►♫◑ ─ ⅜ ↄ ⇔⁸ ה

─ ⁸ ⁸ ⁸ ╩№╦∑╢≤ 200

∆╢⁹ 

⌂ ≤⇔≡ ™⅜ ≢ ≢╙

╦╣≡™╢⌂≥⁸ │ ⅜ ╪≢ꜘ♫ ╛ ─

╡╩│∂╘≤⇔√ ⌂ ╙ ↄ ⅎ╠╣≡™╢⁹ 

≢│⁸ ⁸ ⁸ ⁸ ╡⁸ꜝ ⱨ♥▫fi◓⁸

◐ꜗfiⱪ ─ ─ ≈ ⅛⌂ ╩ ⇔≡

⌂ ⅜⌂↕╣≡⅔╡⁸ ₁⌐ ™╛ ╠⅞╩ ⅎ╢

╛ ─ ⅜ ╕╣≡™╢⁹∕─ ≢│⁸

◗Ⱶ─ ⁸ Ᵽ▬◒≤ ─ ─ ⁸

─ ╛ ─ ⌂≥⅜ √⌂ ≤⌂∫≡™╢⁹ 

 

1.5 ה   

 

    ha 

      

 
ה ה ה  

⁸ ⁸  

47,700  

14,017 
14,017  

S37.11.12 

S53. 3.22 

S61. 9.12 

 

 
⁸ ⁸  30,122 7,099 23,023 

S44. 4.  1 

S60. 3.  5 

H 5. 7. 6  

H16. 3.18  

 
 

 
 

 
™  
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1.6  ─
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 ⌐ ∆╢  

┼─ ─ ─√╘⁸ ≢│ ▪fi◔כ♩╩ ∆╢≤≤╙⌐⁸

12 ╟╡ ─ ╛ ⅛╠ ↕╣╢₈ ₉₈ ₉

╩ ⇔⁸ ─ ╩ ⇔√⁹∕─╟℮⌂ ╩ ╘╢⌂⅛≢⁸ 16 ⌐│

23 ⌐╟╢ ⅜ ⇔√√╘⁸№╠√╘≡ ≤ ─ ⅛╠⌂╢₈

₉╩ ⇔⁸Ɫ⁸♪כ♁ⱨ♩─ ⌐╦√∫≡ ⌐ ╩ ∫√⁹↕╠⌐⁸

30 ⌐│⁸ 30 7 ⌐╟╡ ⌐⅔™≡ ⅜ ⇔√√╘⁸₈

₉╩ ⇔⁸ ─ ⌐ ↑≡ ─ ╩ ⇔√⁹ ─

╩ 1.6 ⌐ ∆⁹ 

 

1.6   ⌐⅔↑╢ ─  

─    

 

 

H12. 7.18  

H12. 7.19 

H12. 7.24  

1  ─ ⁸▪fi◔כ♩ ─ ⁸  

⁸ ⁸  

H12. 7.28  1 ה  ─ ⁸▪fi◔כ♩ ─ ⁸ 

 

H14. 3. 6  2  1 ≤╡╕≤╘⁸ ─ ⁸  

 

H13. 3.14  

H13. 2.27  

H13. 2.28  

2  1 ≤╡╕≤╘⁸ ─ ⌐ ∆╢ ⁸ 

⁸ ⁸  

H18. 2.17  

 

H18. 2.20  

16 10 23 ⌐╟╢ ╩ ↑√ ─ ≤

⁸ ⁸ ⁸  

 H12. 7.24  1  ─ ≠↑⁸ ה ─ ≤  

▪fi◔כ♩ ─ ⁸  

H13. 2.26  2  ⌐⅔↑╢ ⁸ ─ ─ ⁸  

 

H13. 3.15  1  ─ ⁸▪fi◔כ♩ ─  

 

H14. 3.18  2  ─ ⌐≈™≡⁸ ─ ┘

⌐≈™≡⁸ ▪fi◔כ♩ ⌐≈™≡⁸  

21 ─ ⌐ 

∆╢ ╩ ↄ  

H12. 7.14  1  ⌐ ∆╢  

H12.12. 6  2  ⌐ ∆╢  

H14. 2.15  3  ⌐ ∆╢  

 

 

H17. 2.23  23 ⌐╟╢ ─ ⁸ ─ ≤ ─ ⌐≈™≡⁸

 

H17. 6.30  ─ ⌐≈™≡ ─ ⌐≈™≡⁸  

H17.10.11 ─ ⌂ ⌐≈™≡⁸  

H17.11.24 ⌐⅔↑╢ ⌂ ⱪꜝfi─≤╡╕≤╘ 

1

 

H30.12.19 ─ ─ ─ ⌐ ↑

√ ⁸  

7

 

H18. 2.22  ─ ─ ⁸  

15

 

H30.12.10 ─ ─ ─ ⌐ ↑

√  

16

 

H31. 1.17  ⌐ ∆╢  

17

 

R2. 9 .  8 

 

⌐ ∆╢  
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 ⌐⁸ ⁸ ⁸ ┘

⌐⅔™≡ ╠╣√ ─ ≤ ╩ 1.7(1) ⁸1.7(2) ⁸1.7(3) ⁸

1.7(4) ⌐ ∆⁹ 

 

2  

 

 

2  

 

 

7  

 

4  
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1.7(1)  ─ ≤  

 ─   

 

 

 

─ ≢│⁸≥─ↄ╠™─ ≢

⅜ ╣≡⇔╕℮─⅛⁹ 

╟╡ ⌐⅔™≡│⁸ ─

⌂™≤↓╤≢⁸5 ⌐ ─ ⌐╟╢ ⌐╟

╡ ∆╢⁹ ⌐⅔™≡│ ─ ≢

∆╢≤⁸10 ⌐ ─ ⌐╟╢ ⌐╟╡

⅜ ∆╢ ≢№╢⁹ 

⅜ │√ↄ↕╪№∫√⅜⁸ │⌂ↄ

⌂∫≡⇔╕∫√⁹ 

─ ╘ ╡│ ⅛⁹ 

─ │⁸ ⌂ ⅛╠ ⁸

⁸ ⁸ ⁸ ⁸ ≢

≤⌂∫≡™╢⁹ ≢│⁸↓╣╠─ ⌐

≈™≡⁸ ╩ ≢⅝╢╟℮ ╩

⇔≡™╢⁹ 

≤ ╡ ℮ ⌐⇔≡╒⇔™⁹≢⅝

╣┌ ╩ ╠⇔≡╒⇔™⁹ 

⌐ ⇔≡│⁸ ─ ╩ ⌐

ⅎ╢≤≤╙⌐⁸ ⌂ ה ה ⌂╠┘⌐

⅝─ ⌂≥─ ⌐ ╘╢⁹ ╙ ≢№╢⅜⁸ⱴ◖⸗ ⅜ ⅎ√

⇔√ ╙ ≢№╢⁹ ⇔≡™╣┌⁸ ⅜

╝∫ↄ╡ ╣╢⇔⁸ ╙ ╗⁹ 

╙ ≢№╢⅜⁸ ╛ ─ ⁸

╛┬⌂≥─ ╙ ≢№╢⁹ 

⅜№╢≤ ⅜ ╣╢√╘⁸▪ꜚ╛◘

♠◐ⱴ☻─ ⌂≥⌐│ ╩ ⅎ

≡╒⇔™⁹ 

─ ⌐≈™≡│⁸ ⌐ ↕∑≡

™√∞ↄ⁹ 

⌐⅔™≡│∕─ ⌐≈™≡⁸

ה ─ ╩ ™≡⅛╠ ⇔≡╒⇔

™⁹ 

─ ⌐≈™≡⁸ ╛

≤─ ╩ ╡⌂⅜╠ ⌐ ╘≡™ↄ╟℮

╘╢⁹ 

 

 

≢│⁸ ─ ╩ ⇔≡⅔╡⁸

≢─ ≤⇔≡ ╘╠╣≡™╢⁹ 
─ │⁸ │ ⌐⅔™≡

╩ ⌡ ⇔≡™╢⅜⁸ ⅝ ⅝ ╛

≤ ╩ ╡⌂⅜╠⁸∕─ ⌐

╘╢⁹ 

│⁸ ⌐ ⅜ ╕∫≡™≡⁸ ←↓≤

⅜≢⅝⌂™⁹ 

│ ⅜ ╘√⅜⁸ │ ↄ≡ ╗↓≤⅜≢

⅝⌂™⁹ 

─↓≤∞↑≢⌂ↄ⁸ ∆═≡─ ╩⅝╣

™⌐⇔⌂↑╣┌⌂╠⌂™⁹ 

⅜ ≢ ┬≤™℮ ⅛╠⁸ ⅜

⌂╦╣⌂™╟℮⌐ ⅎ≡╒⇔™⁹ 
⅜⁸ ⌐ ™╩ ⅎ╢↓≤⅛╠⁸

⌐ ⇔√ ⌐ ╘╢⁹ 

⁸ ⅜ ↄ⌂╡ Ᵽ▬◒⅜ ⇔≡ↄ

╢√╘⁸ ⇔≡ ╩ ┌∑╢↓≤⅜≢⅝

⌂ↄ⌂∫√⁹ 

─ ⌂ ⁸ ─ ⌂ ─ ⁸

⌂ ─ ≤ ⌐ ↑√ ╩⁸

╛ ≤ ╩ ╡⌂⅜╠

⌐ ╘╠╣╢╟℮ ╘╢⁹ ─ ╩╙∫≤▪Ⱨ⁸⇔ꜟכ

─ ⌐ ⇔≡⁸ ─ ─ ⅜

≢№╢⁹ 

Ᵽכⱬ◐ꜙכ⌂≥╩∆╢ ⅜ ⅎ≡⅔╡⁸

─◗Ⱶ⅜ ⌐ ⅎ≡™╢⁹ 

▪ꜚ─ ⅜ ∫≡⅝≡™╢≤ ™≡™

╢⁹ 

♄ⱶ ─ ⅛╠⁸ ─ ⅝⌂ ╛

⅜ ∫≡⇔╕∫√⁹Ⱬ♪꜡─╟℮⌂ ⅜

╕∫≡ ⅜ ⅎ╢╟℮⌐⌂∫√⁹ 

─ ╩ ∆╢√╘⁸ ⌐ ∂≡

─ ┘ ╩ ⇔≡™ↄ⁹ ⌐№

√∫≡│⁸ ─ ⌐ ⇔√ ╩

℮╟℮ ╘╢⁹ 
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- 1.7 2  ─ ≤  

 ─   

 

ה  

 

 

│ ™ ≢│№╢⅜⁸∕─ ≢│

⌐ ⅜№╡ ─ ╩⇔⌂↑╣┌

⌂╠⌂™⁹ ─ ⅝╩╙℮ ⇔ ╘╠╣⌂

™⅛⁹ 

─ ╡ ™⌐≈™≡│⁸└≤≈─ ≤⇔≡

╡ →⁸ ─ ₁≤ ⅎ≡ ⅝√™⁹ 

≢│⁸ ─ ⅜ ≢№╢⁹

⌐ ∆╢ │⌂™─⅛⁹ 

⌐≈™≡│ ≤⇔≡ ⇔≡™

╢⁹ ─ ⌐≈™≡ ⇔≡™╢

╒⅛⁸ ⌐╟╢ ╩ ⇔≡™╢⁹ 

 

⅜ ─ ∞≤™℮ ╩ ≈╟℮

⌐∆╢↓≤⅜ ≢№╢⁹ ─ ⁸

⌂≥┼─ ⅝⅛↑╙ ≢№╢⁹ 

╛⁸ ─ ⁸ ╩ ╘≡⁸

─ ─ ╛ ╩⅝╣™⌐∆╢√╘

─ ╩ ╘≡™ↄ⁹ 

╩ ∆╢≤ ⌐ ⅜≢⅝╢⅜⁸≥

─╟℮⌂ ⌐⌂╢─⅛⁹ │ ╣╢─⅛⁹ 

─ ⌐≈™≡│⁸ ⌐∆╢⅛ ╛⅛

⌂ ╘⌐∆╢⅛ ⇔≡ ╩ ∆╢⁹ 
 

 

1.7(3)   ─ ≤  

 ─   

 

 

 

 

╟╡ ─ │ ⌐

╟╡ ─ ⅜⌂↕╣√⁹ │⁸

─ ─ ╩ ℮═⅝⁹ 

─ ⌐ ⇔√ ╩ ⌐

╩ ╘⁸ ─ ╩ ╢⁹ 

─ │⁸ →╟╡ ≢

№╢⁹ 

─ ╩ ╢≤™℮ ⌐│⁸

─ ╙№╢⅜⁸ ≤⇔≡ ╡

╪≢╒⇔™⁹ 

≡╩ ⌐Ɫכ♪ ─ │

⁹♁ⱨ♩ ╩ ╘√ ≤⇔√╡⁸

─ ╩ ╢↓≤╙ ≢№╢⁹ 

╩ ⇔√ ╛ ─ ⁸ ⌂

─ ⌐≈™≡ ∆╢ ╩ ↑⁸♁

ⱨ♩ ─ ╩ ⁸ ∆╢⁹ 

╪≢™╢ ─ ╩ ∫≡╙╠℮↓≤

⅜ ≢№╢⁹ ─ ⅜№╢↓≤╩

╠∏⌐ ⇔≡ↄ╢─│ ≢№╢⁹ 

Ɫ◙כ♪ⱴ♇ⱪ─ ⁸ ה ╩

⇔√ ─ ╩ ╢⁹ ╛

─ ╩ ⇔⁸ ∆╢⁹ 

⌐™⅛⌐ ↄ ╩ ⅎ╢⅛⅜ ≢№

╢⁹ ─№∫√ │⁸ ⇔≡╒⇔

™⁹ 

╢╟⌐Ⱪꜟ♥꜠ⱦכ◔ ─ ╛

⌐╟╢ⱷכꜟ ⌂≥ ┼─

─ ╩ ╘≡™ↄ⁹ 

™─ ╩ ⇔≡╒⇔™⁹☻ꜞ♇♩

♄ⱶ│ ╩ ⌐ ∆╢ ⌂

≤ ⅎ╢⁹ 

─ ─ ⌂ ה ─√╘⌐

≤ ╩ ╢⁹ 

 

─ ⌐│◖fi◒ꜞכ♩⅜ ↕╣≡

⅔╡⁸ │⁸ ─ ╩ ⅎ╢ ╛

─ ╩ ╘╢↓≤⅜ ≢№

╢⁹ 

⌐ ⇔≡│ ─ ╩ ⌐

ⅎ╢≤≤╙⌐⁸ ה ╛ ─ ─ ─

⁸ ⌐ ╘╢⁹╕√⁸ ─ ⌐

∟ ╩ ⇔⁸ ─ ╩ ╕

ⅎ⁸ ⌐ ⇔√ ≤⇔⁸ ╩ ╗

─ ─ ╛ ⌐ ╘╢⁹ 

⌂ │ ╩ ∆√╘⁸

⌐╟╢∕─ ╛ ┼─ ⌐

∆═⅝≢№╢⁹ 

╛ ≤─ ⅜ ⌐ ╗╟℮⁸

┼─ ≤ ╩ ⌐ ╘≡™

ↄ═⅝⁹ 

⌐╟╢ ≤∕─ ≤⁸

─⸗♬♃ꜞfi◓╩ ⇔≡╒⇔™⁹ 
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1.7( 4)    ─ ≤  

 ─   

 

 

 

 

 

 

 

 

 

 

 

 

 

─ ─ ⅜ ⌐ ╩ ⅎ⌂

™⅛╩ ⇔√℮ⅎ≢⁸ ╩ ╘≡╒⇔™⁹ 

Ᵽꜝfi☻⌐ ⇔⁸ ╩ ╘≡™

ↄ⁹ 

╛ ⌂≥─ │⁸ ─

─ ╩ ↑╢⁹ ─ ╙ ⅎ≡╒⇔™⁹ 

─ ─ ╛ ─ ╩ ⇔

≡⁸ ⌂ │ ∆╢⁹ 

⅜ ⌐⅛⅛╡ ╩∑⅝ → ⅜

⇔√⁹ ╛ ─ ─ ⅜

≢№╢⁹ 

⁸ ╛ ≤ ∆

╢⌂≥ ╩ ╢⁹ 

⌐╟╢ ╛ ╕™─ ⌂≥

╩ ←╕∟≠ↄ╡≤™∫√ ╙ ≢

№╢⁹ 

⁸ ╛ ≤ ╩ ╢

≤≤╙⌐⁸ ⅜ ↕╣╢ ─ ─

╩ ╘╢⁹ 

⌐ ↑⁸ ≢─ ╩ ↄ ⌐

╦╢╟℮⁸ ╩ ⅎ≡╒⇔™⁹

⌐≥╣ↄ╠™ ⌂ ⌂─⅛ ╩

≡╢ ⅜ ≢№╢⁹ 

─ ╛ ⅜ ↕╣╢ ─

⌂≥╩ ∆╢≤≤╙⌐∕─ ╩ ╘╢⁹ 

 
∞≤ ∂√⁹ ה ─ ╩

⇔√ ⅜ ≢№╢⁹ 

─ ╩ ⌐ ⅎ╢≤≤╙⌐⁸ ה

─ ╛ ⌐ ╘⌂⅜╠⁸ ╩ ╘

≡™ↄ⁹ 

 

⌐⅔™≡│⁸ ה ╛ ⌂≥○○

◘fi◦ꜛ►►○╛Ⱡ◖◑◑ ⅜ ╗ ╩

∆╢↓≤⅜ ⁹ 

30 7 ─ ⌐╟╡⁸ ⌐ ╣

√↔╖⅜⁸ ╛ ─ ⌐ ∫≡™╢√╘⁸

⇔≡╒⇔™⁹ 

≤ ╩ ╡⌂⅜╠⁸ ─

╩ ⌐ ╘≡™ↄ⁹ 
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 ─ ─ ⌐ ∆╢  

 ┘  

│⁸ ≢ ─ ∆╢ ∆═≡≤∆╢⁹╕√⁸

─ ⁸ ─ ─ ⁸ ─ ⁸ ┘ ─ ⅛╠⁸

⌐≈™≡│⁸ ┘ ⌂ ─ ⁸ ⁸
┤ↄ≤╖

⁸ ⁸
⅝∫ √

┘
⅔ ⌂ ┘

─ ╩ ─ ≤∆╢⁹↓╣╠─ ⌐≈™≡│⁸ ⁸ ─ ┘ ─ ⌂

≥─ ─ ⅜ ⌐ ╪≢™⌂™⁹ 

≢ ╩ ∆╢ ┘ ╩⁸ 2.1 ⌐╕≤╘≡ ∆⁹ 

│ ⌡ 30 ≤∆╢⁹ 

 

2.1  

     

 ⅛╠
╛ ╕ ≤ ⇔╕

 

 ◔ ◔ ♄ⱶ  

 
⅛╖⇔╤⅜⌡

⁸
╛╕ ∞

⅛╠
⅛╖ ─ ╒

 

 
╖∙ↄ∟≥℮ ∂

⅛╠
┤ↄ≤╖⌂⅜ √

 

 ⅛╠
⅔⅔≈╓

 

⅝∫ √

 ⅛╠
╟⇔╙≤

⁸
⌂⅛

 

⅔ ⌂ ┘

 ⅛╠
⅛╖ ─ ╒

 

 

 

 ─  

 ⌐╟╢ ─ ╕√│ ⌐ ∆╢  

│⁸ ╟╡ ─ ⇔√ ≤⌂╢ ≢ ⌡ 20 ⌐ ⁸╕

√⁸ ╟╡ ─ ╡ ╖ ╩ ≤∆╢ ≢ ⌡ 10 ⌐ ∆╢⅔

∕╣─№╢ ╩ ⌐ ↕∑╢↓≤╩ ≤∆╢⁹ 

─ │⁸ ⌡ 20 ⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢↓≤╩

≤∆╢⁹╕√⁸ ─ ┘ │⁸ 11 9 ≤ ─ ⌐ ⇔

≡⁸ ╩ ∆╢↓≤╩ ≤⇔⁸ ⅝ ⅝⁸ ─ ╩ ∆╢⁹ 

≤ │⁸ ⌡ 20 ⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢↓≤╩

≤∆╢⁹╕√⁸
⅝ ∫ √

│⁸ ⌡ 10 ⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢

↓≤╩ ≤∆╢⁹ 
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 ─ ⌂ ┘ ─ ⌂ ─ ⌐ ∆╢  

─ ⌐│⁸ ─ ╩│∂╘⁸ ⁸ ⁸ ─ ⅜

↕╣≡⅔╡⁸ ─ ─ ⌂≥⌐ ↕╣≡™╢⁹ 

─ ─ ⌂ ┘ ─ ⌂ ╩ ∆╢√╘⁸↓╣╠─ ╛

╩ ⇔⁸ ╛ ─ ≤ ⇔≡⁸ ⌐ ⇔≈≈⁸ ─ ⌐

╘╢⁹ ⌐⅔™≡│ ╩ ™⁸ ┼ ╩ ℮≤≤╙⌐⁸

≤ ⇔ ─ ⌐ ╘╢⁹╕√⁸ ─ ⌂ ╩ ∆╢√╘ ⌂ │⁸

─ ─ ⅛╠⁸ ─ ┘ ─ ⌐ ╘⁸ ≤

╩ ™ ⇔≡™ↄ⁹ 

⌂⅔⁸ ◔ ♄ⱶ╩ ⇔≡™╢ ≢│⁸◘♠◐ⱴ☻ ⅜ ∆╢ ─ ┘

─ ╩ ╢√╘⁸ ≤↕╣╢ ╩ ⇔⁸ ─ ⌂ ─ ⌐ ╘╢⁹

⌐⅔™≡ ≤↕╣╢ │⁸
№™⅔™

≢⁸ 2.1m3/s ≤⇔⁸∕

─ ⌐ ╘╢⁹ 

 

 ─ ≤ ⌐ ∆╢  

─ ⅜ ⇔≡™╢ ⅛⌂ ╩ ∆═ↄ⁸ ─ ╩ ⌐ ⅎ╢≤≤

╙⌐⁸ ה ה ⌂╠┘⌐ ⌐ ∆╢ ⌂ ╩ ⇔⁸╛╗╩ ∏ ⅝ↄ

∆╢ ⌐│⁸ ─ ⁸ ⁸ ─ ⌐ ╘╢⁹ 

∕─√╘⁸ ─ ⌐ ∟⁸ ⌐ ∂≡ ╩ ⇔⁸∕─ ╩ ╕ⅎ

⌂ ╩│∂╘≤∆╢ ─ ─ ╛ ⌐ ╘╢⁹ 

─ ⌐≈™≡│⁸ ╛ ─ ─ ⁸ ╛ ⌐ ╘╢⁹ 

↕╠⌐⁸ ⌐ ™√₈ ₉╩ ╢ ╩╙≤⌐⁸ ⅛⌂ ╛ ה ╩ ╡⁸

⇔≡⁸ ⌐≈⌂→≡™ↄ ─ ⌐ ∆╢√╘⁸ ─ ⁸ ─ ה

⁸ ⌂≥─ ⌐ ⇔√ ≠ↄ╡⌂≥ ≤ ⇔√ ≠ↄ╡╩ ⇔⁸

─ ⌐ ╘╢⁹ 
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─ ⌐ ∆╢  

 ─ ⁸ ┘ ─  

 ─ ┘ ─  

│⁸ ╟╡ ⌐⅔™≡ ⌡ 20 ⌐ ⁸╕√⁸ ╟╡

⌐⅔™≡ ⌡ 10 ⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢↓≤⅜≢⅝╢╟℮⁸

╟╡ 60.9km─ ≢ ╩ ∆╢≤≤╙⌐⁸ ⌐ ◔ ♄ⱶ╩

∆╢⁹╕√⁸ ♄ⱶ⌐╟╡ ─ ─ ⌂ ─ ╩ ╢⁹ 

≤∕─ ≢№╢ │⁸ ─ ≢ ⌡ 20 ⌐ ∆╢⅔∕╣─

№╢ ╩ ⌐ ↕∑╢↓≤⅜≢⅝╢╟℮⁸╕√⁸ ─ ┘ ≢ 11

9 ≤ ─ ⌐ ⇔≡⁸ ╩ ⇔⁸ ⅝ ⅝ ╩ ≢⅝╢╟

℮⁸ ≢ 40.5km⁸ ≢ 5. 9km─ ≢ ╩ ∆╢⁹ 

≤ │⁸ ⌡ 20 ⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢↓≤⅜≢

⅝╢╟℮⁸ ≢ 0.9km⁸ ≢ 2.1km─ ≢ ╩ ∆╢⁹╕√
⅝∫ √

│⁸ ⌡ 10

⌐ ∆╢⅔∕╣─№╢ ╩ ⌐ ↕∑╢↓≤⅜≢⅝╢╟℮ 1.5km─ ≢

╩ ∆╢⁹ 

↓╣╠─ ╩ 3.1(1) ( 6)⌐⁸ ≤ ╩ 3.1 ⌐ ∆⁹ 

 

 

 

 

 

 

 

 

 

 

3.1(1)   

 

 

 

 

 

 

 

 

 

 

3.1(2)   

 

1,000 980 890 530 400 250 150 120 60 40500

m /s

2

m3/s

5,400

1,800 1,600

3,600 3,200

4,800 2,900 2,300 1,200

56.2k

117.1k
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120 65

 

3.1(3)   

 

 

 

75

 

3.1(4)   

 

85

 

 

3.1(5)  
⅝ ∫ √

 

 

 

 

 

 

 

 

 

3.1( 6)   

 

 

 

 

 

: m /s   

: m /s   

: m /s   

 

240

m /s
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3.1 ┘  

 
         

      

    60.9km 
⁸ ⁸

⁸ ⁸   

 

 

 

(  

2  

 

 

 

⁸  

™⌂ↄ∟

⁸
⇔╪╘™∟╞℮

 

⁸  

⁸  

 

 

⅔ ╛ ⌂

⁸
ↄ ╠ ∟

 

⁸  

⁸  

⅛╖ ─ ╒

 

 

 

2.0km 

2.2km 

3.4km 

37.1km 

⁸ ⁸

⁸ ⁸   

   0.9km 
⁸ ⁸

⁸   

    2.1km 
⁸ ⁸

⁸ ⁸   

⅝∫ √

  ⁸  1.5km 
⁸ ⁸

  

  
⅛╖ ─ ╒

 5. 9km 
⁸ ⁸

⁸ ⁸   

 ◔   ◔ ♄ⱶ 

 

 ─  

  

ᵑ  

─ ⌐№√∫≡│⁸ ⁸ ╩ ⇔⁸ ⁸ ⁸ ⁸

─ ⌐╟╡ ─ ╩ ╢≤≤╙⌐⁸ ─ ╛⁸ ⌐╟╢ ─

╩ ⇔ ╩ ∆╢⁹ ⌐╟╡ ⅜ ⌂ ⌂≥─ ⌐≈™≡│⁸ ╩ ╘

≡™ↄ⌂⅛≢⁸ ≤ ⇔⁸ ≤ ─ ⅜ ≤⌂╢╟℮ ╩ ℮⁹

╕√⁸ │ ─ ⌐ ⅜ ™╟℮ ∆╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩

℮≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

ᵒ  

─ ⌐№√∫≡│⁸ ─ ╩ ⌐ ⅎ⌂⅜╠⁸ ⁸ ⁸

⌐╟╡ ⌐ ─ ╩ ╢↓≤⅜≢⅝╢╟℮ ╩ ∆╢⁹╕√⁸

⌐ ╩ ↑╢ ⁸ ⌐≤∫≡ ⇔╖№╢ ≤∆╢╟℮ ∆╢≤≤╙⌐⁸ ─

╩ ⌂╦⌂™╟℮ ╩ ∆╢⁹ ⌐╟╡ ⅜ ⌂ ⌂≥─ ⌐≈™
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≡│⁸ ╩ ╘≡™ↄ⌂⅛≢⁸ ≤ ⇔⁸ ≤ ─ ⅜ ≤⌂╢╟

℮ ╩ ℮⁹╕√⁸ │ ─ ⌐ ⅜ ™╟℮ ∆╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩

℮≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

ᵓ  

─ ⌐№√∫≡│⁸ ╛ ─ ⌂≥⌐╟╡⁸ ─ ╩ ╢

↓≤⅜≢⅝╢╟℮ ╩ ∆╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩

℮≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

ᵔ   

─ │ ≢№╢√╘⁸ ╛ ─ ⌂≥⌐╟╡⁸ ─

╩ ╢↓≤⅜≢⅝╢╟℮ ╩ ∆╢⁹ ⌐╟╡ ⅜ ⌂ ⌂≥─ ⌐≈™≡

│⁸ ╩ ╘≡™ↄ⌂⅛≢⁸ ≤ ⇔⁸ ≤ ─ ⅜ ≤⌂╢╟℮

╩ ℮⁹╕√⁸ │ ─ ⌐ ⅜ ™╟℮ ∆╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩

℮≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

ᵕ 
⅝ ∫ √

 
⅝ ∫ √

─ │ ≢№╢√╘⁸ ╛ ─ ⌂≥⌐╟╡⁸ ─

╩ ╢↓≤⅜≢⅝╢╟℮ ╩ ∆╢⁹ ⌐╟╡ ⅜ ⌂ ⌂≥─ ⌐≈™

≡│⁸ ╩ ╘≡™ↄ⌂⅛≢⁸ ≤ ⇔⁸ ≤ ─ ⅜ ≤⌂╢╟

℮ ╩ ℮⁹╕√⁸ │ ─ ⌐ ⅜ ™╟℮ ∆╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩

℮≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

ᵖ 
⅔ ⌂ ┘

 
⅔ ⌂ ┘

─ ⌐№√∫≡│⁸ ─ ╩ ⌐ ⅎ⌂⅜╠⁸ ⁸ ⁸

⌐╟╡ ⌐ ─ ╩ ╢↓≤⅜≢⅝╢╟℮ ╩ ∆╢⁹ ⌐╟╡

⅜ ⌂ ⌂≥─ ⌐≈™≡│⁸ ╩ ╘≡™ↄ⌂⅛≢⁸ ≤ ⇔⁸ ≤

─ ⅜ ≤⌂╢╟℮ ╩ ℮⁹╕√⁸ │ ─ ⌐ ⅜ ™╟℮ ∆

╢⁹ 

─ ⌐ ∟ ⌐ ∂≡ ╩ ∆╢⌂≥⁸ ⌐≈™≡ ─ ╩ ℮

≤≤╙⌐⁸ ⁸ ┘ ─ ╩ ⅝⁸ ─ ╛ ⌐ ╘╢⁹ 

 

 ◔ ♄ⱶ  

⌐⅔↑╢ ─ ╩ ╡⁸ ⌐⅔↑╢ ─ ⌂ ╩ ∆╢≤≤

╙⌐⁸ ╩ ℮√╘⁸ ⌐ ◔ ♄ⱶ╩ ∆╢⁹ 

◔ ♄ⱶ─ ⌐№√∫≡│⁸ ─ ╩ ⅝⁸ ╛ ─
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╩ ∆╢⌂≥ ╛ ⌐≈™≡ ─ ╩ ℮≤≤╙⌐⁸∕─ ╩ ⇔⁸

⌂ ⌐ ╘╢⁹ 

 

 ─  

⌐╟╢ ⅛╠ ╛ ╩ ∆╢√╘⁸ ─ ⅜ ⇔≡™╢

⌐≈™≡│⁸ ─ ╩ ∆╢⁹╕√⁸ ─∆═╡ ╛ ─Ɽ▬Ⱨfi◓

⌐ ∆╢ ╩ ∆╢√╘⁸ ⌐ ∂⁸ ⌐ ∆╢ ╩ ∆╢⁹↕

╠⌐⁸ ♩ꜝⱨ ─ ≢╙⁸ ⌐╟╢ ╩ ∆╢√╘⁸

⌐ ∂⁸ ⌂≥─ ╩ ∆╢⁹ 

╕√⁸ ⌐ ™ ⅜ ⌂ ה ⌐≈™≡│⁸ ≤ ה ⇔

╩ ℮⁹ 

 

 ─ ה  

╛ ⁸ ה ⁸ ⁸ ─ ⌐≈™≡⁸ ─ ⅜ ↕╣

╢╟℮⁸ ⌂ ╩ ™⁸∕─ ╩ ╕ⅎ⁸ ⌐ ה ╩ ℮

╩ ∆╢⁹ 

╕√⁸ ╩ ⇔≡™⌂™ ה ⁸ ─ ⌐≈™≡⁸ ╩

∆╢⁹ 

  ─ ⌂ ה ╩ 3.2 ⌐ ∆⁹ 

- 3.2 ⌂ ה  

    

    9  

   61  

   54  

   16  

   10  

 

 ─  

─ ─ ╩ ╡⁸ ⅜ ╖╛∆™ ╩ ∆╢√╘⁸ ⌐ ↕╣≡™

╢ ⌐≈™≡⁸₈ ─ ה┤⅞ ◌ꜟ♥₉╩ ™ ⌂ ╩ ™⁸ ─ ⁸

─ ה ⌐ ─№╢ ⌐│⁸ ─ ה ╩ ℮⁹ 

 

 

 ─ ⌐╟╡ ↕╣╢ ─ ─  

  

─ ─ ╩ Ί3.2 ⌐⁸ ↔≤─ ┘ ─▬ⱷכ☺

╩ 3.3 3.13⌐ ∆⁹ 
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3.2  

◔ ♄ⱶ 
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3.3(1)  (1)  
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3.3(2)  (2)  
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3.3(3)  (3)



 

  

3.4(1)  ▬ⱷכ☺ 60.4k  

β │ ⌐ ∂≡ ∆╢↓≤⅜№╢⁹ 

 

 

3.4(2)  ▬ⱷכ☺ 86.2k  

β │ ⌐ ∂≡ ∆╢↓≤⅜№╢⁹ 

 

 

 

 

 

─ ╩ ⌐ ⅎ⁸ ─ ⌐ ╘╢ 

 

⌐ ⇔√ ─  
╩ ⇔√ ─  

 

─ ╩ ⌐ ⅎ⁸ ─ ⌐ ╘╢ 

 

-3
2- 
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3.4(3)  ▬ⱷכ☺ 113.8k  

β │ ⌐ ∂≡ ∆╢↓≤⅜№╢⁹ 

 

 

 

─ ╩ ⅎ⁸ ─ ⌐ ╘╢ 
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